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NPEAHCNOBHUE

Hacrosaiee nocobue cogep:uT OOIIHPHBINA safauHHE MaTepHaa
G BCEMY KYDCY reoMeTpuM ot 7-ro A0 11-ro Kaacca.

3anaunm B KAMAOM naparpade cKOMIOHOBAHEL IO TeMaM H IpyI-
naM cnosxcHocTH. IlepBada u BTOpas rpynmel Kaxjaore naparpada co-
JepiEaT sajauyll MUHUMANLHOH CAOMEOCTH. JdNa pemeHHMs STHX 3a-
Ja4 ACCTATOUHC YMEeTh NPHMEHATH OCHOBHBIE reoMeTpHEYecKHe dak-
Tl H HACHOALRIOBATE MNPOCTEHINAE AJArOPHTMBI. ITO HPOAHKTOBAHO
PA3AeNOM HpOrpAMME IO MaTeMaTHKe «TpeboBaHNA K MATeMATHYE-
CKO NOATOTOBRKE YVUALTAXCAY.

TpeTha M ueTBepTad IPYONH 387a4 KaxAoro maparpada npeg-
CTABAAIOT 38Ja4d cpegHell cTemeHH CJaOHOCTH., Ilaa Mx pellleHHA
HeobxoAuMe HeBoNbNIOE OTHIOHEHUE OT HEeNOCPEeACTEEHHOTO NMpuMe-
HeHUA 9HAHUN, yMeHUe JenaThs mpocThle ofofmIenus.

I[aTan ¥ mecTad IPyNNH 3afay KAXKAOTO Naparpada OpegHasHA-
ueHBl ANA Haubonee NOAroTOBIeHHEIX Yyuamuxca. IIpu pemenun
@THX 3ajad TpefyeTrcHa YMeTh NPHMEHATE 3HAHUA B YCIAKHeHHHMX CH-
TYAOAAX, HMETh JOCTATOYHO BEICOKHH YpOBeHL PASBHTHA BEIYKCIH-
TEeNBHHX HABRIKOP H HABLIKOB NpoBeleHHA aarelpaHuecKHX npeod-
pasopaHnil, 3agaur natoll H mectoif rpynn B Goubkliedl cTenewn, YeM
3aavYd NpeabAyHINX TPYN, ONHPAIOTCA HA OPEeAINeCTRYIOMINNA MaTe-
puan kypca. B HekoTophIX maparpadhax EMeOTCH CeAbMas M BOCEMAA
TPYONL 38784, OTMEeUYEHHHE 3HAKOM +%». JTH 3a484YH HOCAT TBOpUE-
ckHil xapaxTep. [IpM HMX pemeHHH OPHXOAHTCH AHAJIHIHPOBATE
CHOKHEIE HECTAHAAPTHHIEe IeOMeTPHIeCKEe CHTYAUHH, CAMOCTOA-
TENBLHO OTKPEIBATE HOBRIe (DAKTH, YCTAHABJIHABATH OTHONIEHRS MEeX-
AY pasnHIHLMMP 3IeMeHTAME. JTH 34584 MOrYT HCHOAL30OBATLCA BO
BHeKJaaccHoli pabore.

3aaeun B naparpadax pacnoao:eHrl napaMu. Tak, sagaam 1, 3,
5, 7-i rpynn AEATOTAYHEI OO CJIOMEOCTH 3agavamM 2, 4, 6§, 8-if rpynn
COOTBeTCTEeHHO. TAKOe pacnmono:KeEWe 38aa4 yAOOHO AJMA COCTABIe-
HUA BAPHAHTOB NpPOBepOYHEIX palor, pacOpelienceHHA YOpakHeHHR
LN KJACCHEIX K AOMANIHAX 3afaHBR

ITo xaskacit TeMe B MocoSHH NpEBeAeHE] KOHTPOJALHEIE 3aaHWA.
IOTH 3afaHUA COCTOAT HE HaHOOJee THIOMYHAHIX 3a7au AAHHON TeMbl.
Kpome Toro, B KaIoM 380aHHA HMeeTCA 384a94 NOBBIDMICHHON TPYA-
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HOCTH, o003BHAYeHHAs 3HAKOM «%3. OTH 3AJAYH, KAK HOpaBHJO, He
TpefyIOT MPOREAeHKA CAOMKHLX BRIYHCAISHHN 1 aareGpaniecKHX Hpe-
oBpasoBanuii. OHN DpoBepAOT YMEHUA NPHMEHATL 3HAHHUA B HECTAH-
AaprEOLt CHTYamMH,

IIpeanonaraercsd, 4T0 KOHTPONLHBIE 3A8JAHMA IOMOTYT YUHTENH
OpPraHH30BATH TEMATHYECKHH yueT sHaHmi no reomerpuu, [aa yaoh-
CTBA COCTABJEHHA BAPHAHTOE KaykAoe W3 3ajAHHIT pasOHTO HA rpyn-
ne. B Kaxnoll 3 rpynn NOMeIOeHH 3Aaja4Yl NPHMEpPHO OAHHAKOBOI'O
YPOBEA CHOMHOCTH.

B ronue nocoSna npuBegeRb! OTBeTHl, NaHK YKAZAHMA K 38]a-
YaM, KOTOPHE MOTYT BRISBATE 3ATPYAHEHHA, H NOMeNeHL pellleHHA
Had(olee CAMKHRIX 38flau Neppoil uacTH mocolHA.

JaHKad KHUra €cThk PesyALTAT MHorodeTHell pabGoThl aBTOpPCKOrO
KOJUJIEKTHBA TIO0 OPTaHM3AIUH METOAHYecKOro obecmeueHUdA Npeno-
ZapaHHA reomerpmu B r. CauxTt-Ilerepfypre m Husxeropoacroir of-
JIACTH.



1.2

1.3.

1.4.

1.5.

HAYANbHBLIE TEOMETPHUYECKHE CBEAEHUA
§ 1. TOUKH, NPAMbBIE, OTPE3KH, NYUH

1.1. 1) IIpoBeaure mpaMyic H oficaEaubTe Ha Heil Toukn E u F.
OrmerbTe Ha 3TOH NpAMOl TOUKY A, JeXAMVIO MEXIY TOdKAa-
MH E u F, 1 roury K Tax, uroOn Touka F nemana MexRIy TOY-

KaMH A m K.

2) a) Ha pucynke 1 HalizaTe BCEe NyUM ¢ HAYANOM B Touke K.
6) KakpM oTpeskaM ¢ KOHODAME B 0G03HAYEHHMX TOUKAX

(puec. 1) npuHagAexBaT Touka K7

1) IIpoBeaute npaMyw ¥ obo3HAYBTE
Ha Heil Toukn M u N. OrMersTe Ha
aTolt mpamcit Touky D, nemxamyno
MeXAY TOUKAMM M u N, u Toury E
TAK, YTOOL Touxa M nemala MeXEAy
roukaMu E u D,

2) a) Ha pucyake 2 HaliZuTe Bce
JYuUHM ¢ HAYAAOM B Toure (.

6) Kaknm oTpezkam ¢ KOHuaMH B
o003aHAYECHHEIX TOUYKaxX (puc. 2) npH-
HazAexHT Touxka C7

1) OrMerwhTe TpH ToukH. IIpoBennTe
BCEé TMNPAMLIE, OPOXOIZALIHE Tepes
napH »THX Toder. CKOILKO TAKHEX
NpAMBIX MO3XHO mpoBecTH? Pacemor-
PHTe BCe BOSMOMHBIE CJAYYAM.

2) a) Ha pucyske 3 mHaligure Bce
JAVYH ¢ HAYAJOM B Toukax M m A.
6) Kakum oTpeazkam ¢ KoHmaMu B
o003HAUeHHBIX TOUYKAX (pHC. 3) OpH-
HAATEKHT Toara M7

1) Hapucyiitre T™pu npamsie, ¥ KOTO-
PHIX:

8) TOABKO OOHA TOUKA NepecedeHHd;
6) TONBKO ABe TOYKH IepecedyeHHd,
2) a) Ha pucyHxke 4 HalizuTe BCe
AyYH ¢ HAYALOM B Toukax K n D,
6) KakuM OTpesKaM ¢ KOHIAMH B
ofosHaveHANX Toukax (pmc. 4) DpH-
HagjaeduT Touka K?

1) OrmMersTe 4geTeipe TO4UKH. IIpoBe-
JAUTe BCe NpAMEIe, OPOXOIRUIHE Jepes
HEPH 3THX To4Yer. CROJABKC TAKHX
IpAMBIX MOXHO npopectu? Chenaiite
pPHCYHOK.

2) CHONBKO OTPe3KOB ¢ KOHUAMH B
0f03HAYUEHARIX TOUKAX H3oGpameHo
HA PHCYHKe 57

Puc. 1

e
L]
t

Puc. 2

B 4
:h-n

Puc. 3




1.6.

2.2.

2.3.

2.4.

2.5.

2.6.

E

A :M N:C

D F
Puc. 5 Puc. 6

1) Cronsko ToUeK MNepecededVs MOTCYT UMeTh TPH NpAMBIe?
PaccMorpuTe Bee BosMOKHEIEe ciyuan. CaenaiiTe pucyHOK.

2) CKONBKRO OTPE3SKOB C KOHOAME B O0OZHAYEHHBIX TOYKAX
naobpaikeso Ba pHCYHKe G7

8 2. CPABHEHHME W W3MEPEHUE OTPE3KOB

1) Ha npamoi#i g pacmono:kensl TOYKM A, B u C, npHueMm
AB =75 cm, BC =7 cm. Kakoiit moker OmTh fuinaa AC?

2) Touka C — cepeguna orpesga AB. Haligure Anuuy oTpea-
ka AC B nenpmeTpax, ecad AB=T7m 58 cM,

1) Ha npamoit m pacmoso:kenrl Toaknm M, N n K, npauemM
MN =8 cm, NK =12 cM. KeKoil MoReT OuTh gansa MK?

2) Toura F — cepeanna orpeskse EL. EF =3 1M 12 cm. Hait-
aure nauny EL B MeTpax.

1) Toukn A u B pacnojioikeHhKl MO PaSHHE CTOPOHEI OT OpS-
moli a; Cea, AB=387 M, AC=12 aM, CB = 26 gM. Araa-
eTcs JH Touka C TouKo#l mepeceuenusa AB u a?

2) Toukn C m D pacmojomeHK Ha orpeake AB rtak, uro
AC = DB, toura C nemur Mexxny touraMmu A u D. Haliaure
paccToSHHEe MEKAY CepeAuHAMM oTpeskor AC u DB, ecan
AB=58 cm, a CD=2,8 nm.

1) Toukn E ® F pacnojokedsl I0 pasHbie CTODOEN OT OpA-
Mot b Meb, EF =29 cm, EM =14 cm, MF =16 cu. Heaa-
ercA AH Touka M Toukoi nepecedenus EF u b?

2) Toukn E um F pacnmoao:keEM Ha orpeske CD Tak, 4ro
CE = DF, rouka E aexur mexay Toukamu C u F. PaccTroanue
Me:RAY cepeAHHaMH orpeskos CE u DF paeno 8,5 M, a annnRa
orpesga CD pasna 1,2 m. Halinure EF.

1) Ha npamoii a pacmonosensl Todku M, A u B. Haiigure
MA n MB, ecitu AB=8cm 1 MA+ MB=9 cMm.

2) Ha npamMoii oTMeTeHH IIocheAoBaTeLA0 TOUKA A, B, Cn D
TaK, 4ro AB = CD. CymecTRyoT JH €1lle DAPH PABHHX OTpe3-
KOB ¢ KOHOAMH B HAZBAHHEIX TD‘IR&X?

1) Ha np=moii b pacnonosxeHn ToOUKH A, E n F, Hajiaure AE
H AF, eciu BF =8 cva n AE + AF =14 eM.

2) Ha npamoii 0TMeuYeHN OOCHAeOBATENRHEO TOUKA A, B, Cn D
TaK, YT0 AC = BD. CymecTByIOT JH ellle NapH DABHBX 0OTpe3-
KOB € KOHUAMH B HA3BAHHBIX TouKax?



2.7%,

2.8%,

3.1.

3.2.

3.3,

3.4.

3.5.

B C E\A

3HadA, ure AB=8, M — cepeauHa orpeska AB, maligure
Ha Opamoit AB Bece Takme Touxkm X, AAA KOTOPLIX cyMMma
XA + XB + XM pasna 9. [IokamHTe 3TH TOYKH HA PACYHKE.

3uan, utro AB=8, M — cepeanna oTpezxa AB, HaliauTe
Ha OpaMmoii AB Bce TakMe TOYKH X, ANA KOTOPHIX CYMMAa
XA+ XB + XM pesna 15. [TokaxnTe 95TH TOUKH HA PHCYHEE.

§ 3. CPABHEHHE ¥ W3MEPEHWE Yrnom

1) Cxoabko pasBepPHYTHIX I OPAMBIX YILJIOB MaoOpakeHO HA pPH-
cyEKe T? HasoBuTe Karnme-Hubyan ABA OCTPRIX M ABA TYORIX YTiAa.
2) TIpamoit yroa ADB pasgeneH ayuoM DC Ha ABa yriaa, H3
KOTOPHIX OoAUMH Gonbme apyroro Ha 8° Haiiaure rpaaycHbe
MepH 3THX YIJIOB. )

1) CromsKO pasBepHYTHX H OPAMBIX YIVIOB H300pa)KeHO HA
pHcyEKe 87 HazopnTe KakHe-HUOYAEL ABA OCTPHX M ABA TYHLIX
yrJia.

2) Ilpamoit yron AQOB pasgenen ayaoMm OC ma zBa yria, ua
KOTOPBIX ofuH B 4 paza Goasme apyroro. Hadigure rpagycHele
MepLl 3THX VIJIOB.

1) CkeabKo TYOEIX, PASBEPHYTHX, NPAMBEIX B CCTPhIX YIJOB
H3o0GpaXkeHO HA DHCYHKe 97

2) ¥ron AOB, papEmii 124°, aygom OC pasgeneH Ha JABba
¥IJja, pasHOCTh KOTOpHIX panHa 34°. Haiigmre 3TH yramL
YeMmy paseH yroJ, o0pazoBaHHHM jJdydoM OC H OHecexTpHCOR
vraa AQB?

1) Cronsko pazpepHYTHIX, NPAMBIX, OCTPHX H TYHRIX YIJOB
naofipaxeno Ha pucyHke 107

2) ¥ron AQB, papHREil 164°, ayuom OC pasgejleH HA ZBa
yriaa, TpaZycHEIe MePH KOTOPHIX oTHocaTeE Kak 3 : 1. Haliaw-
Te 3TH yrawl. Yemy paBeH yrod, oOpazosaHHEI ayuoMm OC 1
SuccexTpHcoit yria AOB?

1) CronsKo pasBepEYTHIX, OIPAMEIX, QCTPHX M TYOHEIX YIAOB
nz00paeHo Ea pHcYHKe 11?7 3anuinnTe B nmopagke BO3PACTA-
HHS BCe YIJIH, HMeInHe obmiyio ctopouy OB.

2) Jiyvyu BM penmr pasepepHyTHIH yroa ABC B OTHOLUEHHH
6 : 1, cuntaa or ayue BA. Hailignte yron ABK, ecan BK —
GuccexTpuca yraa MBC.

(4] D M O N
E B F
Pue, T Puc. 8




8.6.

3.7%,

308*.

4.1.

4.2,

4.3,

A 0
E E

Punc. 10 Pue. 11 Puc. 12

1} Croneko pasBepHYTHIX, NPAMBIX, OCTPHX H TYIHX YIJIOB
naobpaseHo aa pacyHre 12?7 3anuiunTe B NOPAAKE BOBPACTA-
HHA BCe YIIH, HMemue obniyw cropory OC.

2) Jlyu MF penur paspepayThii yron EMH B orHOmeHHn
1: 2, cuaraa or ayua ME. Halijgute Benwuuny yraa LMH,
ecin ML — OGuccextpuca vraa EMPF.

IIpamolt yron AByMA AyYaAMH, HCXOHSIOMMH H3 €r0 BepIIH-
HEl, pa3fe/ieH HA TPH YIVIA, OZHH H3 KOTOPRLIX paBeH PAsHOCTH
ABYX Apyrax yriaoB. Haiiapre BenngdmHy GoJBINETO H3 3THX
YTIOB.

IIpamoit yron pasiencH AYYOM, HCXOAANIHM H3 €ro BePIIHHEL,
HA JABa TAKMX YIia, YTO NOJOBHHA OMHOTO YIJIA PABHA TPETH
gpyroro. Haliaure aTH Yrias.

§ 4 CMEXHGLIE W BEPTUKANBHLIE YNNI,
NEPNEHAWKYNAPHLIE NPAMDBIE

1) Opun n3 gByx yrace ABC u CBD, uzofpaseRmHEIX HA pH-
cyake 13, va 50° Conpme Apyroro. Haligmre aTH yramu.

2) Ha pucynke 14 AF | EB, ZCOB = 20°.

a) Haitaure yron DOF.

6) HailguTe mapy TYOHX BePTHHAJBHBIX YIVIOB.

1) Opgun nz aeyx yrjaoe hk u kI, nsobpaskeHHBEIX Ha PHCYH-
ke 15, Mensie apyroro B 3 pasza. Hailigure st yriam.

2) Ha pucyaxe 16 AD | BE, ZEOF = 60°.

a) Hatigure yroan DOC.

0) HaaosuTe mapy TYOEX EeDPTHKAJBHLEIX YIJIOB.

1) PasHocTe ABYX yriaos AOB u COB, naobpameHHHX Ha pH-
cyHre 17, paena 54°. Haltaure 3TH yraw.

2) Ha pucynare 18 AC 1 DB, OK — 6nccexkTpHca yraa AQB,
a) Moxer an yron POC 6ulTh paBHEIM 44°59'7

6) Haiigute orHOLIeHMe ReanumH yraos DOK u POB.

1} T'pagycabie Mepu yraoB hk B ki, H300pakeBHELX HE PACYH-
Ke 19, orHOcarcs kak 1 : 4. Haliaute 5TH yrian.

2) Ha pucysre 20 AD | BE, OC — Guccextpuca yrna DOB.
a) Mooxer au yron FOE 6niTe paBHEIM 45°177

0) Yemy paBHA pPa3ZHOCTH I'PaAYCHHX mMep yriaos FOB u EOC?
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4.5. 1) Ha pucynke 21 BC 1 AD, /2= /3. PaBHH au 21 n Z4?
2) IIpamuie AB, CD n EF nepeceramorca B Touke O TaK, 4TO
aya OF — Onccextpuca yraa AOD, passoro 165°. Haitamre
yron AOF {puc. 22).

4.6. 1) Ha pucyaxe 283 KT | MP, £8 = Z4. Papaw a0 Z1 u 227
2) Ilpameie AD, BE n CF nepecexkawTcda B Touke O Tak, 970
aya OE — Guccextpnca yraa FOD, ZFOE = 37°30’. Haiigure
yroan BOD (pmc. 24).
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Puc, 19 Pac. 20 Pnc. 21
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4.7*,

4.8%,

6.1,

5.2,

6.3.

6.4,

5.5.

b.6.

10

IIpH nepecedyeHHM ABYX OPAMEX OAHH M3 00pasoBaBmMIMXCA
yrnop B 8 pas MeHbIIe CYMME OCTANBEEX yrioe., Haligute Be-
JAHYEHY KAKIOT0 H3 2THUX YILAOB.

IIpH mepecedeHNM ABYX OpPAMEIX OAHH H3 oDpazoBaBIIMXCA
YIICB paBeH % CYMMEI OCTANBHEIX yraoB., Haligwre BenmuymBy

KaXA0T0 H3 ITHX YIAOB.

TPEYTONIbHUKH

§ 5. TPEYTONbHHUK, PABEHCTBO TPEYIONbHHKOB,
MEPUMETP TPEYTONbHHMKA

TpeyroapHHKE ABC m MNP pasmbl, nopuueM 24 =M,
ZB= N,

a) Hafigure BC u yroa C, ecau NP= 12 cm, a ZP = 12°1",
6) Moryr su B tpeyroabHuKRe ABC GHITh DABHRIMH CTOPOHEI
AB n BC, ecnu Bee eroporpl AMNP uMetoT pasibie IJIHHLI?
Tpeyroasaukn OKT w ABC pasHm, opuuem 2B =17°35',
OK=238cMm, £LO=ZA, £T = £C.

a) Moryr nu Bce YIVIM TPeyrojdbEAKAa ABC OHTE paBHHIMA,
ecnn gea yraa AOKT umelor PasMHHbe TPARYCHRIE Mepri?
6) Haiiaure AB u yroa K.

Tpeyroabuukn MNP u SKT papasi, npuuem MP = ST,
LM =28, MN =17 am, £K = 70°18".

a) Hadtaure yron N u SK.

6) Moxer nH nepamerp TpeyroabHHKa SKT 6miTe OGonkme
OoepHMeTpa TpeyroadbHHEa PMN?

Tpeyroaraukd OEB u SKT papHu, npuueM <ZB=/T,
EB=KT.

a) Haiizure OB u yroa K ecaH £E = 121°15%, a ST =16 am.
6) MoxeT 11 OTHOIIEHAS NEPAMETPOB NAHHEIX TPEYIOJBEHHKOB
GLiTE pABHEIM OBYM?

Tpeyronsauxkm ABC u A B,C, paBubl, upuueM AB=B A,
A4,C,=CB, ZB=15°, B,C,=5m.

a) Haiizute AC u yronm A.

6) Momxer nm nepumerp TpeyrodsrHuka A, B, C, 6nTh Goxsme,
yeM 2A4,B, + AC, ecan B TpeyronbuEke ABC AB = BC?
Tpeyroneaur A, B,C, pases TpeyroapHuky ABC, npmyem
B,C, = AC, A,C, = AB,

a) Haiinnre B A, u yroa C, ecam ZB,=60°, BC=8 m.

6) Mosker Ju mepuMeTp TpeyroiasHEKA ABC GrT: paBHLIM
2AC + 3B,C,, ecau H3BEeCTHO, YTO ECe er0 CTODOHH DABHEI?



6.1.

6.2

8.3.

6.4’

§ 6. MEPBLIA NMPU3HAK PABEHCTBA TPEYIONbHWUKOB.
MEQWAHA, BHCCEKTPUCA WU BHICOTA TPEYTONbHWUKA

1) Hoxaxxure, uro TpeyroApHuUKn ABC n A B\C, pasEm

(puc. 25).

2) BD apnfAeTcA BLHICOTOE W MeauaHo TpeyromeHmMka ABC,
nz00paKeEEOrO HA PHCYHKE 26.

a) Hoxamxmre, uro NABD = ABDC,

6) Moraxmnure, yro AB = BC.

1) Horasure, uro Tpeyroasankn MEF n KLP pasun (puc. 27).
2) KP — GuccexkTpuca rpeyroapHEka MKL, mzobpaskeHHOTO
Ha pucynke 28, MK =KL.

a) Hoxaxxure, uro AMPK = ALKP. _

6) HoxaxHTe, yTo KP — MemHaHa TpeyroasHHKa MKL.

1) Hoxamurte, uro ABOA = ACOE (puc. 29), eciun AO = 0OC,
BO = 0OE.

2) Ha pucyexe 30 BD=DE u #/BDA = F/EDA.

a) Hoxraxxure, aro AADB = ANADE,

6) Horexure, yro AD — OGucceKTpHCca TpeyroavHHEa ABC,
1) Hokaxnre, aro AHOP = AKOM (pnc. 31), ecnn OH = OK,
OP = 0OM,

B
B B,
”\ m
A 7 c A 7 c, A D o

Puc. 25 Puc, 26
K
E 2,5 N
2.5 '
M s X ¢
F P M P L
Puc. 27 Puc. 28
B
c B
D
[#)
A B A E C
Puc. 29 Puec, 30
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Pure, 31 Puc., 32 Puc. 83

2} Ha pHcynke 32 PM =PE u #/EPH = #AMPH.
a) Horamure, uro NAPEH = APMH.
6) Hokaxkure, uro HP — GuccexTpuca TpeyronsHuxka KMH,

6.5. 1) Ha pucyHke 33 uzofipaxeHn TpeyroapHUKE MNP u CDE,
¥ RoTOPHIX ZM = /D, MN = DE. Joraxure, uyto £E = £ZN,
ecim MP=CD.

2} Ha pucyake 34 AE u BF — meaumansl TpeyroapEnka ABC;
AK = 10,7 am, Hattaure pnuny orpesxa KB,

6.6. 1) Ha pucyaxe 35 maobpasensl TpeyroadsEUKE EFM n ABC,
¥ xoTOoprIX ZF = /B, FE = AB n FM = BC., oka:KHTe, 4TO
ZM = £C.

2) Ha pacyke 368 AD m BE — GUCCEKTDPHCHI TPEYrOALHH-
Ka ABC; ZBCO = 37°40’. Haifaure sexnuuny yrna OCA,

6.7*. Ha pucyake 37 BE u CF — Bricorh Tpeyronsauka ABC. Ilpn
NOMOLIH TOJBKO JHHEHKH mocTpoiiTe BEICOTY AX oTOro Tpe-
yroaeauka. Hailigure anummy orpeska BC, ecan AX = BE,
CX=CE u AC=17T gm.

6.8%. Ha pucyuke 38 KP u MF — BricoTH TpeyroaeHEKa KML.
IIp ODOMOIH TOABKC JUHeHKH nocTpoiliTe BHcoTY LX 9TO0-
ro TpeyroaepHMKa. Hatigzure pesamunnay yraa XLM, ecan
KP=LX, MP=MX n ZPKM = 27",

TIA

A C
Puc, 34 Puc. 36
B B K
D F F
O
A E C A C E P M L
Puc, 36 Pue. 37 Puc, 38
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7.2

7.3.

7.4,

7.5.

§ 7. CBOACTBA PABHOBEAPEHHOTO TPEYrOMIbHUKA

1) Ha pucynke 39 AB = BC. Hokamure, uro 21 = /2,

2) BD asnserca BmcoToil papHOOEeAPEeHHOrO TPeVrOABHEKA ABC
(AB=DBC(), LABD=17", AD=9cm. Halinure yram DBC,
ABC u ocroBanme AC.

1) Ha pucyare 40 AB = BC. Hokammure, uto £1 = £2,

2) BD sasasercA GHcceKTpHUcoil PAPHOGEZDEHHOrC TPEYTOIb-
HEKa ABC (AB=BC); AC=18 cn, £ZDBC = 21°. Halignre
yram ABD, ADB n anrmay otpeska AD,

1) Ha pucynke 41 paproGeapenHbiit TpeyroabrHuKk ABC ¥ pas-
HoGeapeHERI TpeyroarauE A4 DC uMeror ofmee ocHoBanne. Jo-
KaxuTe, uro £LBAD = ZBCD.

2) Ha wmeamane CM paBHOGeAPEHHOINO TPEYTFOABHHKA ABC
¢ ocHOBaHHeM AB Baarta Touka (. Hoka)kHTe, YTO TPEYrojb-
HEK AQOB pasHOGeApEeHHEIH.

1) Ha pucyaxe 42 pasHoBeapeHHERE TPeyroabHBREE ABC n ADC
nmeloT obmee ocHORaHKe AC, Moramure, uto LBAD = Z/BCD,
2) Ha Buicore AH paBHoGegpeHHOrO TpeyroapHnka ABC
¢ ocaopaameM BC BaaTta Toura M. Hoxkamknrte, 9T0 Tpeyroib-
HuK BMC paprobegpeHHLI.

1) Ha pucynire 43 A ABC paBHoGeApeHHHI ¢ oCHOBaHNeM AC,
L — cepenuua AC, AM = CK. Hoxkaxure, uro ML = LK.

2) Papmobegpesnnie Tpeyroabankn ABC u DBC mmeror ofmee
ocHopaHne BC. Bepmpau A m D maxoaarca mo pasHue Cro-
PoHH OoT BC. Otpeskn AD m BC nepeceraiorca B Toure O.
Horaskure, uro AD | BC.

B

/\




7.6.

8.1.

8. 2I

813.

B.4.
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1) Ha pucysake 44 usofparkeH papnobefpeHHHIN TpeYronbHHEK
¢ ocanosaHued PT, CO — BeicoTa TpeyroasHuka, PB=TA, Jo-
KaMure, 9ro LPBO = LOAT.

2) PamnoGegpernnie Tpeyroabankn ABC u ABD umeloT ofmee
ocHoBaHUe AB, Bepmunst C m D HaXoAATCA MO pPazHEe CTODO-
Hu oT AB. Otpesxn AB n CD nepeceraiorca B Touke M. Ioka-
#xHTe, uTo M — cepegnne AB.

§ 8. BTOPOH W TPETMA NPHU3HAKH
PABEHCTBA TPEYIC/NbHHKOB

1) Ha pucyske 45 Z1=~£2 u DC=CE. [doraxkure, ITO
BC = AC,

2} Ha pucyure 46 AB =CD, BC = AD, ZABD = 27°, HaliguTte
penuyuny yrua BDC.

1) Ha pHeyHuke 47 FO = OL, £ZEFQ = £0LK. [okaxnAre, uTo
FE =KL.

2) Ha pucynke 48 AB = AD, BC = CD, ZACD = 19°, Halinute
BeARYnRy yrna ACB.

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

2) AD u CE — OGHcCceKTPHCEl pABHOGEAPEHHOIO TPEYTOJLHHEA
¢ ocHOBaHHeM AC. [Jokaxure, uro AAEC = ACDA.

1) Ha pucyake 50 AB= AD, BC=CD, ZACB = 121°, Halign-
Te £1.

2) AE n KM — OucceXkTpHCH paBHOGEZPEHHON TPEYVTOJBHHKA
APK ¢ ocHobBaEHeM AK. oxaskmTe, 9TO TPEYroinbHUKEM APK
H KPM pasHH.

Pue. 48 Pne. 49



H
A < X
1 5
D D C K N
Puc. 50 Pne. 51 Pue. 52
8.5. 1) Ha pmcynke 51 £DAB = £ZABC, AK = KB. Noraxure, 4T0
LADB = £LBCA.
2) Touxn € u D pacnonoieHsl 00 PASHBIE CTOPOHEL OT Hpsamolt
AB rak, uro AD = AC, BD = DC. Joraxure, ‘ITO AB — 6uc-
cexTpHca yraa DAC.
8.6, 1) Ha pucynre 52 LHKEN = LMNK, KO =0N., HokamHure,

aro ZLKHN = ZKMN.,

2) Tourkn M u E pacnonaosmeHs no pasHeie cTOPOHBI OT Np#A-
Mot OP rtak, aro OM =PE m MP=0E. Hoxamxure, 4TO
ZMOP = /EPO u AMPO = ZEQP,

8.7*. 1) Ha opHo#f cTOopoHe yrJya ¢ ReplIMHON A OTMeueHH Touku D

u B, va gpyroit cropore — C u E TaK, 9ro AP = AC =3 cm,
AB = AE = 4 cm. Hokaxkure, uro: ) BC =ED; 6) KB=KE,
rEe K — rouxa mepeceuenusa oTpe3kod BC n ED.

2) ABC n A |B,C, — papHOUeApeHHEIE TPEYTOJABHHKH ¢ OCHO-
saHEAMH AC 1 A,C,, Toukn M u M, — cepeaunul cTopon BC
m B,C, coorsercTBeHHO, AB = A\ B,, AM = A M,. loramnre,
yro HABC = AABC,.

8.8*. 1) Ha opHoil cTropoHe yraa ¢ BepmnHoil B orMevenn Touka M

9.1.

n O, Ha gpyroii — K u P rak, uro BM = BP, BO < BM,
BK < BP, a ZOPB = £KMB. Ooxaxure, 4TO0:

a) MK =0F;

6) TM =TP, rage T — rouka nepeceueHud oTpeskoB MK
n OP, :
2) AC n A,C, — ocHOBaHHA DABHOOEADEHHBIX TPEYTOALHH-
k0B ABC n A\B\C,, Trouku M u M, -— cepeaunm croper BC
u B,C, coorserctrenno, AC = A,Cy, AB = A B,. Joxaxure,
yro HNABM = AA B M,.

§ 9. OKPYXXHOCTh. 3AJAYH HA NOCTPOEHAE

1) Ha pucyske 53 nsofpaitena OKpyXHOCTE ¢ menATpoM O,
ZAOB = £C0OD., Haliante AB, eclIn BAapecTHO, aT0o CD = 5 cM.
2) Ornmomnre or ayaa PK yroua, paemmii yray A (puc. 54).

15
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Pac. 53 Puc. 54 Puc. 55

9.2. 1) Ha pHcyHKe 55 HaoOpaykeHa OKDYXKHOCTH ¢ IeHTpoM O,
AB=CD. Haiigure yroa COD, ecaim R3BecTHO, UTO
ZAOB = 37°.

2) HoctpoiiTe O6HccexTpECY aanEoro yrna B (pmc. 56).

9.3. 1) Ha pucynke 57 mn3obpa)keHa OKPYKHOCTE ¢ ueATpoM O,
xopAa AB paBEaA pagmAycy OKPY:RHOCTH, yroa OAB papeH 60°,
Hatigure £COD.

2) OrnoxkuTe OT AAHHOrO JyYa YroJd, PABHEIN ZAHHOMY.

9.4. 1) Ha pucyHKe 58 muaobGpakeHa OKDYKHOCTH ¢ UeHTpoM O,
xopaa PT paBHa pajEycy OKpYHOCTH, yron MOP pagern 120°.
Halignre £0TP.

2) IloctpoliTe GHCCEKTPHCY AAHHOTO HEPASBEPDHYTOTO YTJIA.

9.5. 1) Ha pucynke 59 uaobpa)kena OKDYKHOCTL ¢ leHTpoM (),
AB = DE. Joxkaxure, aro yroa AOD paeer yray BOE.

P
B M ¢ T
o
Prc. 56 Prc. 57 Puc, 68
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9.6,

10.1.

10‘2 L

10.3.

104,

10.5.

10.6.

2) Hanmn tymoit yroa A u ayu MK. Ornoxute oT ayda MK
yroji, paBHLIH YIUIY, CMEKHOMY € YIJIOM A4,

1) Ha pucyaxe 60 uaofipameHna OKDY»KHOCTBE ¢ LUeETpoM O,
LPOC = LZEQT. Noxawxure, 910 PE =CT.

2) Han ocrpriit yron A. IlocrpoiiTe 6HCCeKTPUCY YIUIa, CMeR-
HOTO ¢ yrioMm A.

§ 10. NOCTPOEHME MEPNEHAWKY/APHBIX NPAMbIX

1) Yepea TOuRY A NpoPeAHTE OPAMYI), NePOEHAUKYIAPHYIO
npamoii a (pue. 61).

2) Mocrpolite meauany AM rpeyroabHuks ABC (puc. 62).
1} Yepes Touky B mpoBegHTEe NPAMYIO, NePHeHARKYIADHYIO
npaMoit m (puc. 63).

2) ITocrpoiite meguagy MK tpeyronnamka EMF (puc. 64).
1) ITocrpoiite molHe ABA B3ANMHO NepHNeHIHKYJAAPHHX AHa-
MeTPA OKPYIXHOCTH.

2) Tlocrpoiite Bricory AH Tpeyronsrexa ABC (puc. 65).

1) ToctpoiiTe AOLIE gBe B3AHMHO HEPICHAKKYVAADHHE XOD-
Abl OKDYXHOCTH. .

2) Iloctpoiite BricoTy BH tpeyronsHnka ABC (pmc. 66).

1) octpoitte yroa 45°.

2) TlocrpoliTe OKPYXKHOCTh C JHAMETDOM, PABHLIM AAHEOMY
OTPe3KY.

1) IloerpoiiTe yroan 135°.

2) Hanwr aBe TOYKHA, ABNAIIIHECA KOHOAMH JHAMETDA OKPYI-
mocTu. IlocTpoiiTe 3Ty OKPYMHOCTE.

W A~

Prc. 61 Puc. 62 Pue. 63

Pnc. 64 Puc. 685 Puc. 66
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11.1.

11.2.

11.3.

11‘4t

NAPAANENDBHLIE NMPAMbBIE

§ 11. NAPAMNENBLHBIE NPAMDIE.
NPHU3IHAKH MAPAAREABHOCTH NPAMBX

1) IlapannensHE M OpAMEe @ K b, Hz06pAKeHHEIe HA DHECYH-
Ke 677

2) Ha pucynke 68 rourka N — cepegmma otpeakop PK n M7T.
Hdoraxure, ure npameie PT 1 MK napanjeabHEL.

1} TlapanmensERI JAH NpaAMbBle M ¥ n, H3OGpAKeHHEE Ha
pucyHre 69?

2) Ha pucyake 70 AB u CD — puaMeTpH okpy:HocTH. Ho-
KaxHuTe, 910 AC u BD napanienbHsbl.

1) IlapannensHEl AH NOpAMEBle ¢ 1 b, H300pakeHHLle HA pH-
CyHKe 717 '

2) Ha prcyare 72 PT = KM, PK = TM. JoxaxuTe, 4TO IpH-
Mule PT u KM napanneibHbl.

1) IlapaxnensHLl JAM NOpAMbEle | H 0, H300pa)XeHHHEe Ha
pHECyHKe T37?

2) Ha pucyaxe T4 AB = CD, BC = AD, Hokamurte, 9To npsa-
Muie AB u CD napajaaeabAs.

/s

18

a /é" P T
/ 12;\
' M K

Puc. 67 Puc. 68 Puc. 69

C
B a /47"
P T
b /
- /18w = ~
Pac. 70 Puc. 71 Puc, 72

N\ 28 e A 500

c oAy
Ny 4
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Puc, 78 Pre, 77 Puec. 78

11.5. 1) IlapannencHel A4 OpaMele a u b, b 4 ¢, a ¥ ¢, n3obpaken-

HBIe HA pHCYHKe TH7?
2) Ha pHcyHke 76 £1 =22, AC = MK, BC = NK. Hogaxkure,
yTo npAamele AB u MN napaianencHH.

11.6. 1) IlapannencBel MH NpAMLEIe M A 2, m U k, n 1 k, nzolipa-

12.1,

12.2.

JeHHBIE HA pHCYHKe 777
2) Ha pncyuke 78 £1 = £2, MK = AB, NK = AC. Noramxure,
qro nmpameie NM n BC mapaniaenbHBI.

§ 12. CBOWCTBA NAPAJIEABHBIX NPAMBIX

1) Ha pucyHxe 79 mpamwie m B n napaniensHsl, Z1 = 65°.
Hatigaure yram 2 m 3.

2) Yepes pepiiEHy A TpeyrodsHEES ABC ¢ opaMEM yraom C
OpOBeneHEA OpAMad, OapanjienkHaa cTopoHe BC. Haiiaure
yroa B rpeyroiabHHEA, ecan LCAB = 43°.

1) Ha pucynre 80 npamuie 4 m b napannenrbHel, £1 =132°.
HafiguTe yram 2 i 3.

2} Yepez Bepmuny M tpevronthpka MEKEP ¢ npaMmM yr-
aom K npopegena npAMad, ODapajnenkHas cropoHe KP. Haii-
Aure yroa M TpeyroapHHKA, ecaM LP = 57°,

12.3, 1) Ha pucysre 81 npAMEe m H 1t TapaljenabHe, L1 = 140°,

Ha#izure yraer 2 1 3.

2) Oan yronx ABC, pasnmil 76°. Yepez Touky 4 npoBegeHa
npaMas, DapanierkHas npamoit BC u mepeceraioian GHccex-
TpHCY yria B Touke M. Hafigure yrasl TpeyroaprHnka ABM.

12.4, 1) Ha pucyaxe 82 mpamsie ¢ u b nmapamnensHel, Z1 = 74°,

Haiigure yraw 2 u 3.
2) Yepes Touky M GuccextpucH yrna ABC, pasuoro 94°, npo- -
BeZieHa NpPAMAasd, NAPANAeNbHAA OpaMoit AR U mepeceRamImAad
cropony BC B Touke K. Haltanre yram rpeyroasenna BMEK.

3\ m / @ \""

3

Puec. 79 Prc. 80 Puc. 81
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12.5.

12.8.

12.7%,

12.8¥,

13.1.

13.2,

Y \s n '
o / N 7

n b
Puc. 82 Puc. 83 Prec. 84
1) Ha pucyake 83 npamele M 1 i napai- B

JenbHbl, £1 = 111°. HaiiguTe yras 2 1 3.
2) Bayrpu yrna ABC nposeaeHE na-
pannensHsie AyuH AM v CK. Haii-
aure yron ABC, ecan £LMAB = 140°,
£ZKCB =131°,

1) Ha pucyhare 84 npameie @ # b mna- E D
panienbHul, £1 = 131°, Haiigure yram 2

H 3. A C
2) Bae yrna MOP nposeseRn napali- Puc. 85
nencHsle aysn MT u PK. )
Haifiaute yrox MOP, ecan £LOMT = 15°,

£LOPK = 31°. N
Ha pucynxe 85 AB=BC, ED= AE,

L0 =80° LDAC = 40°. Hokaxure, uTO P T
npaMule ED u AC napanneassni. Hafign-

Te yroa BED.

Ha pmcynxe 86 PN =NT, PK — ouc-

cekrpuca yraa MPT, ZANPT =T0Q°,

£PKM = 55°. doraure, 4TO IPAMEIEC

PT W MK npapannensEw, Hafizure M K
yroa PKT. Puc. 86

§ 13, NPAKTUWMECKWE CNOCOBW NOCTPOEHMA
NAPAMNENBHBIX fIPAMDIX.
NPU3HAKH H CBOHCTBA NMAPAJINEALHBIX NPAMBbIX

1) HauepTiTe NpOoH3BOABAYIO NPpAMY d B ABe TOURN M n K
ne ofHy CTOPOHY OT Hee. C NOMOIIBIO YEPTEKHONG YTOABHHKA
H AHHEeHKA weped Kaxyio A3 Touek M H K nposeaute nmpsa-
MYI0, HapanieJbHYI NPAMOH 4.

2) Ha pucymre B7 £1 =67°, £2=127°, £4 = 67°, Haiigute
yron 3.

1} HavuepTnTe DPpORAIBOABHYIO IPAMYIO M H ABe TOYKH A H B
no pasHule CTOPOHB OT Hee., C DOMOWBEY MEPTEHHOIO YIOJb-
HHKA ¥ JHHeHKK Yepes xamayico H2 Touek A B B nposegure
IPAMYI0, NapaljelbHYX HpaMoll m.

2} Ha pucynxe 88 £1 = 73° £3=92° /Z2=73°. HaligaTe
yroa 4.
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13.3,

13.4.

13.5.

13.8.

Pf3

Pac. 87 Puc. 88 Puc. 89

1) HaueprHuTe NpPOH3ROJBHYIO NPAMYIO & ¥ ZiBe TOUKH M 1 K
no OfHY CTOPOHY OT Hee. C DOMOIIBI0 MHPKYAR U JAHHelKH
qepes RaKAVIO H3 Touex M u K nmpoBeguTe OpAMYD, Hapan-
JeabHYI0 NpaMolt a.

2) Ha pucynke 89 £1=282°% /2= 08°, £4 = 102°. HaiiauTe

yroa 3,

1) HavepTuTe OPOM3BONLHYIO NPAMYIO T M ABe Toukud A u B
0O PASHBIC CTOPOHE! 0T Hee. C MOMOLIBI0O UHDPKYAA M JHHEHKH
yepea KXKAVIO B3 TO4YeK A m B mpoBeguTe nNpaMyio, mapas-
JAeIbHYIO HNpaAMoil n.

2) Ha pucyrxe 90 £1 = 63°, £2 = 77°, £4 = 117°. Haiigare
yron 3

1) HawepTraTe nponseonbvnslili Tpeyroasank ABC u Bribepure
BHYTPH HETo HpOHSBONBEYK TOYRY A,. HHocTpoiiTe Tpeyromnn-
HUK A,B,C,, papHBlil gaHHOMY TpPEeYroJbHHKY, TAK, UTOOL
€re CTOPOHH OBJIH COOTBETCTECHHO NADAJNAENLHBl CTOPDOHAM
AaHHOTO TpeyroapHHKa. (PaccMoTpMTEe OAHH H3 BO3MOIKHHX
CJYYAER.)

2} Ha pmcynre 91 21 =51°, £2=129°, 23 =52°, BE —
fuccentpuca yraa ABC. Haiigure yron 4.

1} HauepruTe npousBoibHEII TpeyronsHuk HFE u Bubepu-
Te BHE €re NpousBoisHYK Touky H,. Iloctpofite Tpeyronan-
nur H, F\E,, papnutit gaHnoMY TPeYTOJbHUKY, TAK, YTODLI
€ro CTOpoHLl OLIMTH COOTBETCTBEHHO NAPAAJNEIbHEI CTOPOHAM
A2HHOTO TpeyroanHmka. (PaccMOTpHTE OAWH H3 BO3MOMKHBIX
CAYYaesn.)

2} Ha pucyHke 92 /1 = 23 = 68°% £2=112° PT — Guccex-
rpaca yraa MPK. Halignte yron 4.

M/t Kz c /i N r \x

VA AN

Pac. 90 Puc. 91 Puc. 92
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13.7+,

13.8*%,

Ha otpeske AB B3ata Touxa C; uepea ToukH A u B nposefe-
HLI IO ORHY ¢TopoHY ot AB mapannensnuie syan. Ha anx or-
AOKeHbl 0Tpe3kH AD = AC u BE = BC, Touka C coejaHeHA
orpearaMn ¢ ToukaMu D u E. Jokamxnre, uro DC L CE,
Yepes Toury O, pacToOJOMKEeHHYI0 BHYTPH TPeyTroasHnKka ABC,
nposegena npaMas DE, napanrencHas cropore AC 1 nepece-
Kamomas cTropoHkl AR u BC cooTeeTcTBeHHO B Toukax D n E.
AD=D0 u CE=EOQO. Joraxure, 4To BO — OHcceKTpHCA
yriaa ABC.

COOTHOLUEHHA MBEXAY CTOPOHAMHU U YTAAMH

14.1.

14.2,

14.3.

14.4.

14.5.

14.8.

TPEYIONbHUKA
§ 14. CYMMA YINnoOB TPEYIrONbHHKA

1) B TpeyroabHuKe ABC npopesena 6mccexTpuca AK. Hafi-
aaTe yroan B, ecnim ZC = 33°, LZAKC =110°.

2) Buemnu#ft yroa npr OCHOBAHMH pPapHODeIpeHHONO Tpe-
yroabEEKA paBeH 100°. HafigaTe yron npH OCHOBAHHH, He
CMeXHBIi ¢ JAHHBIM BHEIIHHM YTAOM.

1) Orpesox BK sBnserca GucceRkTpHcoll TpeyroasEEka ABC,
ZA=68° ZBKA = 81°. Haijiaute yronx C TpeyroJlbHHKA.

2) ¥roa nOprE OCHOBAHUHM pABHOGENPEHHOTO TPeyroJbHHKA
paBen T0°. YeMmy paBeH BHEIIHHII YroJl IIPM OCHOBAHHH Tpe-
VPONBLHHKA, He CMeXXHBIH ¢ JaHHEM yTiaoM?

1) B pasrobGenpennoM TpeyroavHuke ABC ¢ ocHoBaHMeM BC
ZA = 54°, Halignre yron HBC, rge BH — BrICcOTA TPEYTONAb-
HHKA.,

2) BHemnuii yroa npu OCHOBAHMHM paBHOGeIDEHHOTC Tpe-
yroabHNKA Ha 20° OGonbine OOHOTO H3 YIJOB IPDH OCHOBAHMH
TpeyroasHrKkA. HalifuTe yrim npe OCHOBAHWH.

1) B paeHoGeapeHHoM TpeyronsHEKe ABC ¢ ocHORaHHeM AC
ZB = 64°. Haigure yron AMC, rae CM — OHceexTpuea Tpe-
YIrOJBHHKA.

2) OaMH Ha VIVIOB OpPH OCHOBAHMM paBHOOeAPEHHOTO Tpe-
YroasHENKa Ha 40° MeHBEIIe BHEIOHEro Yria IpH OCHOBAHHH.
Haiigre BHeIIHHI yron nmpH oCHOBAHMH.

1} B TpeyronsHuke ABC Guccextpucikt AK n BM nepecexa-
1oTca B Touke O. Halinute yrox C TpeyroasHNKa, €CIAH
£KOB = T70°.

2) B rpeyroasHEnke ABC Toura D JemHT Ha cropone BC,
npuueM AD = DC. CyMMa BHEIIHMX YIVIOB OpM Bepmase A
paHa 160°. Hafigure yron C, ecim AD — fGucceKTpuca
yrna BAC,

1) B rpeyroaprnke ABC Bricort AK u BM nepecexarrcsa
B Touxe (O, Haitaure yroa AOB, ecnn yras A u B Tpeyroas-
HHKA PaBHBI COOTBeTCTBeHHO T2° 1 60°.



14.7%,
14.8%,

15.1.

15.2.

15.3.

Pnc. 93 Pre., 94

2) B rpeyronpHuke LKM Touxa P nexuT Ha cropoHe LM,
npuiem RKP =PM, /M =40°. HalignTe cyMMy BHEIIHHX
yraoe opm sepmuHe K, ecnaum KP — Guccexrpnca yrna LKM.
Haiiaure yron x Ha pucyHke 93.
Haiiaute yroa x Ha pHucyHKe 94.

4 15. COOTHOLMEHMA MEXAY CTOPOHAMH
H YTAAMH TPEYTONBHHUKA

1) B TpeyroasEAre ABC OGumccerkTpuca yraa  mepecexaer
cropouy AB B Touxe D, AD = DC, £A = 40°, JoxamxuTe,
aro AB > BC.

2) Ha pucynke 95 £DAC = 106°, £FCE =74°, AB=12 em.
Hatiaute BC.

1) B rpeyroasEurke ABC yroa ABC pasern T0°. Buccexrpn-
¢ca 3TOrC yriaa Nepecexaer cropony AC B

B Touke D, BD =DC. Hoxamure, uTo
AB < AC.

2) Ha PHCYHKe 96 £LZNML = 65°,
LMKP =115° HK = 7 am. Haltoure MH.
1) Ha pucyare 97 AB=BC, £1= /2.
Hoxkaxure, yro AD = DC.

2) B tpeyroasauke ABC touxa K gexmuT A CF
HA cropore AC, Z/BCA = 107°, BK = 4,5, D/ \E

AB < 6. Hatiante AB, ecIH M3BECTHO, UTO
IINHA AB BRIDAKASTCH DEeALM YHCIOM, Puc. 95

H

Puc. 96

Pue. 98
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1 5.4.

15.5.

135.8.

15.7+,
15.8%,

18.1.

16.2.

16.3.

16.4.

Pnc. 99 Pue. 100 Puc. 101

1) Ha PHCYHKe 98 EF =FC, B
Z1 = £2. Noraxure, yre DE = DC,

2) B tpeyroasnnre DEM Touka F je-

JKHT Ha cropone DE, ADEM = 115°, F
DM =14, FM > 12,5. Haitguwre FM, E

€CJHM M3BeCTHO, 4TO aauHa FA BHIpa-
MaeTcA NEJBIM YHCAOM.

1) B Tpeyroabiuke ABC Ttouku D n Puc. 102

E near cooTBeTCTBEHHO HA CTOPO-

Hax AB u BC, npuueM AD = CE u AE = CD, [loraxHTe, YTO
TpeyrogsEnK ABRC pasroGeapeHHBIHR.

2) Ha pucymke 99 yron C npamoii, a D — nponsBoAbHaA
TouKa cropoRsl AC. Horaxure, uro AB> AE,

1) B Tpeyroavauke ABC Toukn F u M J€KAT COOTBETCTBEHHO
Ha cropoHax AB u BC, npuvuem CF = AM, a ZAMAC = ZFCA.
Hokaxure, 4re TpeyroJbHEK ABC paBHeOeAPeHHEN,

2) Ha pncynke 100 #N Ttynoit, a K — DponssoiabHaA TOYKA
cropoRel MN. Hokasure, aro ML < PM.

Ha pucynre 101 AB = AC, Hoxaxure, uto AF > AD,

Ha pueynske 102 AB = BC. NokaxwnTte, ute BF < EB.

§ 16. HEPABEHCTBO TPEYIONLHHMKOB

1) Moryr A cCTOPOHM TpPeYrOABHHKa OTHOCHTHCA KaK
2:3:67

2) BokoBele cTOpOHEI paBHOGENDEHHOTO TPEYTOABHUKA DAaB-
HH 10. Moiker an ocHopaHEHMe 6bITh paBERIM 20,017

1) Moryr am CTOPOHH TPEYTrOABHHKS OTHOCHUTHCA KAK
3:6:8?

2) OcHoRaHHe pPABHODEAPEHHOTO TpPEeyYroJdbHWKA pasHo 29,9,
MoryT sr GoroBhie CTOPOHBI OLITHL pABHBIMH 157

1) Jdnuua ogHOTO OTpe3Ka Ha 1 cM GoabIne BTOPOTo H Ha 4 cM
Gonbme TpeThero. Moryr JiH 3TH OTpe3KH OHTH CTOPOHAMH
TpeyroAbHHKaA, NepHMeTp KoToporo paBeH 10 ¢cM?

2) B papmofeapennoM Tpeyronsanke ABC ocHopanwe AC
pasHo 1, £A = 15°. Iokaxmure, uto 1 < 2AB < 2.

1) CymecTByeT JIH TAKOil TPeyroJIBHHME, Y KOTOPOrCc ORHA
CTOPOHA HBa 4 AM MeHbINe BTOpPOi m Ha 1 M MeEbLImIe TpeTheidl,
a nepuMerp paseH 14 aM?
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16.5.

16.6.

Puc. 103 Pec. 104 Puc. 105

2) B papHobBeapeHHOM TpeyroabHuKe ABC c ocHoBaHUeM AC
cropoHa AB pasHa 1, £C = 45°. Hokaxcure, qro% < %C- < 1.
1) B paeHOGeapeHEHOM TpPeYLOJNBHHKe NepUMETP paBeH
120 MM, a onHAa U3 ero cropoH 28 MMm. Halignre anuny ocranb-
HHX CTODPOH TDEYTONLHHKA.

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

1) B papHoDeADeHHOM TpPeyroJnHHUKe IrepHMeTp paseH 60 aM,
8 ogHa U3 ero cropoH 26 aM. HaliauTe ANHHB OCTANLHBIX CTO-
POH TPeyroanHUKA.

2y NonaxHTe, uTo AD < AB + BC + CD (prc. 104).

16.7*. Ha pucyuke 105 BO=0D u AO=0C. Horaxure, 4TQ

co < BCXCL,

16.8*. Ha pucyake 106 BO =0D u AO=0C. HoxaxuTe, UTO

17.1.

17. 2.

BO < BA+ BC
—a

§ 17. CBOWCTBA TMPAMOYIONbHMX TPEYIrONLHUKOB

1) Ha pucyure 107 ZABD = ZCDB = 90°, AD = BC. Hoka-
Mure, atro AB =CD.

2) OzguH H3 yrJOB IPAMOYroAbLHOrC TPeyroJbHHKA papen 60°,
4 pA3HOCTh THOOTEHY3H H MeHBIOere KaTeTta paBHa 4 cm.
HaiiauTe 2TH CTOPOHKE TpeyroALHHKA.

1) Ha pucynke 108 PO = OM, LPKO = ZMTO = 90°. loxa-
XKHTe, uTo PK = MT.

2) OpzuH H3 YrIoR OpAMOYTONBHOrO TPEYroNbLHHKA paBer 30°,
a4 CYMMA TFHHOTeHYSHl ¥ MeEHBINEro KaTeTa paBHa 36 cm.
HeiiagrTe 5TH CTOPOHBI TPEYTONBHUKA.

BT =y o<

Puc. 106 Puc. 107 Puec. 108
25
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17.3. 1) Ha pucynxke 109 JLAMK-= B C

= /ZBKM = 80°, AK = BM, Jloxaxu- '
Te, uro AM = BK.
2) OpvE B3 BHEIDIHHX YIVIOE IPpAMO-
YIOJIBHOO TpeyroJbHUKa paBex 120°.
Hailiaure Gonpinyn @ MeHBIOYH CTO- 4
POHHEI TPEYTOABHHKA, €CIHM UX CYMMa
paBHA 18 cM. . Puc. 112

174. 1) Ha pucysxke 110 PA=PB,

BC 1 PA, AD | PB. fokaxure, ITO

PD=PC.

2) B Tpeyroasauke ABC A = 90°, E
a BHemHUN yroJ Opr BepuinHe B E
paBer 150°. Haiipure croposm CB

H AC, econ CB — AC =10 ¢,

17.5. 1) Ha pucyuxke 111 AB=CD,
BC = AD, £AKB = ZCPD = 90°, }
Hoxasxcure, uto KB = DP. F
2) B npaMoOyroJhHOM TPeyroJhHUKE
ABC ¢ runoteryvaoii BC n yriom B, D
paeHBEIM 60°, mpoBeneHa BeIcOoTa AD.

Haitnure DC, ecnu DB = 2 cm. Puc. 113

176. 1) Ha pucyaxke 112 AB=CD,

LZAPB = 0TD=90°, AP=CT, P
HJoxaxute, uro BC = AD.

2) B npAMOYyrolibHOM TpPeyTONbHH- M

Ke ABC ¢ runorenysoii AC, papHoil /

12 ¢M, nposegena seicota BD. Halii- '

aure CD u DA, ecam £A = 30°, K C
17.7*. 1) B paBuobenpeHHOM TPeyroAbHHEE
oguan um3 yracp 120°, a ocHoBapHe
paseo 10 cM, Hadtaure BREICOTY, Npo-
BeleHHYI0 K OokoBolt cTOpoOHe. B
2) Ha pucyure 113 ED = AB. 1le-
pumeTp TpeyronnHEuka ABC paseH
12 cm. HafinaTe nepuMeTp TpeyYroiab-
Huka DEF. Prc. 114

R

=

*
]




17.8%.

18.1,

18.2.

18.3.

18.4,

1) B pasHOGeApeHHOM TPeyroJbHHKE OAHH H3 BHeIOHHX yr-
ntoB pasen 60°, BricoTa, nNpoBeAcHHaA K OoKoBo# cTOpOHE,
paBEa 17 cm. Haiignre ocHOBAHUE TPEYTOJBHHKA.

2) Ha pucyuxe 114 MB=KC, KP — PC = 10 cm, Haiigure
PA3HOCTE AMARH oTpedkos OM m OB.

§ 18. PACCTOSIHME OT TOYKH A0 NPAMOWH
A PACCTOAHWUE MEXAY NAPAMENbHLBIMH NPAMbIMH

1} B npamoyroneHomM Tpeyronbsuuke ABC #B =90° AB =4 cM,
CB = T cMm. Hattaure paccroAaHUe;

a) or TouKE A no npamoit BC;

6) or rouk C mo mpamoit AB.

MoxeT 17 paccTOAHME OT TOUKH B f0 mpamo# AC GeITE pas-
HHM 5 cm?

2) IIpoBeAHTE NPAMYIY B ¢ TOMOLILI0 YEPTEIKHOIO yrOJIbHAKA
H MacmuTalbrolt suBeifikyM nocTpoiiTe npAMLle, YAAJIEHHEBIe OT
Hee HA PACCTOAHHE, paBHoe 3 ¢M.

1} B upamoyronsHOM TpeyroisEmKe ABC ZA =90°,
AB =6 ¢, AC =10 cM. Hafinure paccroanne:

a) oT Touxy B go npamoin AC;

8) or rouke C mo npamoit AB.

Mocer u paccToaHue oT TOUKHE A no npamoit BC 6ITE paB-
HuM 8 cn?

2} ITporeaAnTe NPAMYID H ¢ IOMOIIAIO YePTEIKHOIG YIOXBHUKA
¥ MacmTalHOl JTEHe#iKM mocTpoOiiTe mpaMEe, VAAJCHHHIE OT
Hee HA paccTOSHMe, paBHOe 5 cM.

1} B npamoyroapEOM TpeyroabHRke ABC AB =06 oM,
AC =8 cm, BC =10 cm. Hailinute paccrosHue:

a) oT Toyxke B xo npamoii AC;

6) or rourkm C fRo npamoii AB.

MoxeT Jn paccToAHHe 0T TOYKH A no upamoi CB 6riTe pas-
HNM 7 gma?

2) Ha npamoii 4 ¢ DOMOIOBID YEPTERBOrO YrOALHHKA M Mac-
mTabHoil suHellkM nocTpoliTe TOUYKH, YAANEHHHEe OT NpA-
Moit b Ba paccToAHHe, paBHOE ANHHEe 3aJaHHOTO OTpeaKa PQ
{pmc. 115).

1} B npamoyroasHOM TpeyroabRHKe ABC AB =24 cm,
AC =25 cm, BC = 7 ¢, Halinure

PACCTOAHHE:

a) or TouKE A Ao npamoii BC;

) or TourH C mo npamoif AB.

Mo:eT M pacCcToaHMe 0T TOuKH B

Ao npamoii AC OMTH pPABHHM

10 cm?

2) Ha OKDYHHOCTH ¢ DOMOCINLI P
YEPTeKHOTO YTOJHLHHKA H MACII-

Tabuoit auHefiKM mocTpoiiTe TOYKH, Pac, 115
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18.6,

18.7%,

18.8%,

19.1.

viaseHEHHe QT npamModl m Ha m
PaccTOAHKE, PABHOE AJNKHE 3a- ’

Bauaoro orpeska P@ (puc. 116).

1) Touku A H B nexaTt no pas-

HBlé CTOpPCHH oOT npaMmoit a.

PaccTogaupe OT TOUKH A jAo ;;_'"_Q
aroli npamoii paeHEo 6 cM, a oT
TodkH B — 4 ¢cM. Moxker nn
PACCTOAHHE MEKAY TOUKAMH A
B B 8uThs paBHEIM 8 cM?

2) Ham  TpeyroasEuk ABC B
{psc. 117). C noMoubp0 yepTex-

HOTO YrOJBHHEA 1B MacmTalHOH

JuHeiKE nocrpoiite pasHOGeR-

PeHHBI TDEYTONRHHE ¢ OCHORA-

HHeM AC H BepmuHOI, yoaneH- 4 c

HOH oT npamoii AC Ha TO Ke Prc. 117
PACCTOAHME, YTO M BepUIHHa B )
AAHHOIO TPEYIrONBHBKA.

1) Tourku M n K nexar no pas- H
HBleé CTOPOHEl OT HOpPAMOH p.
Paccrosuue or Touku M j0
aToli mpaMoll paBHO 8 cM, & OT
ToukH K — 10 c¢cm. Moser an
paccToAHHe MexAy TouKkamn M
H K 6piTh paBHEM 17 cM? Puc. 118

2) Hanx Ttpeyroapuux EHM

{puc. 118). C moMoms10 YEPTEXHOTO YrOABHWKA W MacmiTab-
HOH nuHelKH nocrpoliTe papHo0eApeHHEIE TPeyrOALHHK €
ocHoBaHneM EM u sepmnHoil, yaanesHo# or npamoif EM Ba
TO Ke PACCTOAHME, UTO H BepIINHA I AAHHOrO TPEYroALHHKA.
Touru A U B feXAT N0 padHEE CTOPOHBH 0T npaMoll a. Hep-
neHInRyrapel AP u BM x npawmoit a pasael. Orpesris AB
H MP nepeceralorca B Touke K. [okamuTe, uTo Touka K ge-
JUT KAMABH B3 HHX momoJaM.

Toukn A u B nesxat no 0ZHY CTOPCHY OT OpaMoi g. llepneH-
BHEynApsl AM n BK k npsmoit a pagHul. Orpesky AK n BM
nepecekaioTca B Touke 0. HoramxpTre, uto Touka O paBHOVEA-
neHa oT Touexk A, M, K u B.

Puc. 116

§ 19. CBOWCTBA CEPEAWHHOIC NEPMEHAMKYNAPA
U BUMCCEKTPUCHI YTNA

1) Ha cepeZMHHOM mepneHgHKYAfpe oTpesxa AB maarta Toy-
ka M. HepuMmeTp Tpeyroasuuxa AMB papen 42 cm. Halian-
Te ANNHY oTpeska AB, ecim AM B 8 pasa Goabme AB.

2) IIocTpoiiTe TOUKY Ha KATEeTe NPAMOYIOJBHOTO TPEYTOJE-
HHKA, PABHOYEAJEHHYI) OT THIIOTEHY3H H APYroro KaTeTa.



19.2,

19.3,

194,

19.5,

19.6.

19.7*.

19.8*,

1) Ha cepenuHHOM Nepnengukynape orpeska MK p3ara ToY-
ka P. Hasigure anuny orpeska PM, ecnu oHa Ha 3 cM 60ab-
me ANHHH oTrpeska MK, a nepumMerp rpeyronsHuka PMK pa-
BeH 96 cM.

2) Iocrpolite Touky Ha G0KOBON CTOPOHE PaBHOGEApPEHHOTO
TPEYroABHHKA, PABHOYAANEHHYIO OT OCHOBAHHA H APYro# Go-
®oBoil CTOPOHEL.

1) B paBHoGeapenHoM TpeyronsHuke ABC c ocHomaHHeM BC
cepeAUHHLII NepneHAHKYAAD cTopoHM AC Depecekaer CTO-
pouy BC B toure M. Haitgure £ZCAM, ecnn LZABC = 43°,
2) B npamoyroaseoM TpeyronsHuke ABC (£C =90°) BC < AC,
IHocTpofiTe TOYKY, PABHOYAANEHHYI0 OT ¢TopoH AB u AC n
HAXOAAIIYIOCH OT BepIIMHH C HA PACCTOAHHH, PABHOM ANUHe
xarera BC.

1) B papHobeaperHoM TpeyroasHuke ABC ¢ ocHoBaEHeM AC
cepeaHHHLI NepneEguKYAAp cTOPOHE AB nepeceraeT OCHO-
saune AC B Touke P. Halizure yrox C, ecnu LABP = 52°,
2) HMaH paBHOGeApeHHKH OCTPOYrOALHEIH TpeyronbHHK ABC
(AB = BC). Tlocrpoiite Touky, paBHOyganeHHylo ot AB n AC
H HaXOAAHMIYIOCS 0T BepmuHLL C HA PACCTOAHHH, PAaBHOM IO-
JAOBHHe NAUHH OocHoBaHHA AC.

1) B paBHOOeApeHHOM TpeyroidbEnKe ABC ¢ ocHoBaHumeM AB
cepeAHHHRIN NepNeHAURYAAD cTOPOHL AC nepecexaer CTOpoO-
Y BC B rouxe M. Hailigure yron MAB, ecau LACB = 40°,
2) B npaAMOyroibHOM TpeyroasHHKe ABC (ZC =90°) nDo-
cTpoiiTe TOYKY, paBHOYIANeHHYI0O 0T AB m AC m Haxons-
HIVIOCHA HA DABHOM DaceTOAHUU OT BepITHH A u B.

1) B papaofGeapeHHoM TpeyronsHEke ABC ¢ ocHoBaEHeM AC
cepeANHHRIN TepneHgHKYAAD CTOPOHH AB nepecexaeT ¢Topo-
gy BC B Toure P. Haiigure yron PAC, ecun ZBCA = 85°,
2) B papncfieapeHHOM TpeyroacHuke CDE (CD = DE) no-
eTpoiire Toury, papHOygamenmyw or CE m DE m Haxons-
I[YIOCH HA PABHOM DACCTOAHHHM OT BepmuH D u E,

1) B paruofeapeHrEoM TpeyroasHuke ABC (AB = BC) yroa
npH OCHOBAHUHM paeeH 75°, AM — 6HCCEKTPHCA TPEYTOJBHH-
ka, BM = 10 cM. Hafigure paccToaHHe oT ToukH M Ao ocHo-
BAHHA TpeyroasHHuKa AC.

2) Haiiaure MHo:KecTBO BepinnE C paBHOGEAPEHHEIX Tpe-
VIOABHHEKOB ABC ¢ ocHoBaHHeM AB, pABHLIM 38JAHHOMY OT-
Pe3Ky.

1) B pasrolegpenHom TpeyroasHaxe ABC (AB = BC) yroxa
upna BepmiuHe B pasen 120°, CM — 6uccextpuca, AM = 14 oM.
HadlizuTe paccToAHHe OT TOUYKH M jao mpamoii BC.

2) Hanor npaMas @ n orpesok BC, He nMewmni# o6WiEX TO-
yeK ¢ aToi npaMoi. Ha npamoii a HaliauTe Takylo TOUKY A,
4YTO TPeYTOAbHAK ABC ¢ ocHoBauueM BC Gyaer paBHOOeApeH-
HEIM.



20.1.

§ 20. 3AJAYH HA NOCTPOEHMUE TPEYTO/IbHUKOB

1) IocrpoiiTe TpeyroJBHUK 00 CTOPOHE M IIPHJIEMKAIIAM
K Hell OCTpOMY M TYNOMY yraaM {(CyMMa STHX YIVIOB MEHb-
me 180°).

2) IIocTpoiiTe pasHOGefpEeHALIH TPEYTOALHEHE, €CJH ero 0CHO-
BaHWEe H GOKOBAA CTOPOHA PABHH COOTBETCTBEHHO ABYM IAaH-

HbIM oTpeaxaM PQ u P,Q, (P,Q1 > %PQ).

1)} IlocTpoiiTe TPeYroALHHE 0O ABYM CTOPOHAM H TYIOMY
YUAy MeXAY HHMH.

2} HocTpoiiTe pABHOCTOPOHHHAN TPEYrOABHHK, €C/IH €ro cTo-
pPOHEI DABHH AHHOMY OTPE3KY.

1) Hauepryre TpeyronsHuK ABC M TOCTPOHTE TPEYTOJABHHK,
v KoTtoporo LP=ZA, /K=/B nu PK =2AB.

2) HJaH ocTpoyroJbHBI#T PAIHOCTOPOHHUHE TpeyroabHHK ABC,
ITocTpoiiTe paeEMii emy TpeyronpHHK CDA Tak, arofm Bep-
muHH B 1 D nexanm no ogHy cTopoHY oT mpaMoii AC.

1) HocTpoiiTe papHOOEAPEeHHHII TpeyroAbEAK Ho GoKoBOH

- cropoHe, B 2 pasa GoasmeH AAMHB JAHHOrG OTPE3KA, H TIO

YIIY, DPOTHEOJEHAIIEMY OCHOBAHEIO M PABHOMY JAHHOMY TYIIO-
My ¥IOy.

2} Hau TpeyroabHEK ABC ¢ tynuMm yraoM A. IloctpoiiTe
TpeyronbHHK ADC, passEbIil TpeyronsHHKY ABC, Tak, 9ToGH
BepmuHEE B u D nexany no pasHile CTOPOHEI OT npamoit AC.
1) IIocrpoliTe TpeyrontHHK ABC, v KoToporo yroia A sapoe
MeHbIOe yraa B n paser garaoMy yray P, a cropona AB pap-
Ha AAHHOMY OTpeaky DE.

2) BagpaHnl orpesok AB u mpamas a (pue. 119). Ilocrpoiite
TpeyronsHUK ABC ¢o cTopoHOil AB Tak, 4Tobhnl BepinuHa
Jexana Ha npaMoil ¢ B urobm AC = 2AB.

1) IlocTpoiite TpeyroneHux ABC, y woroporc cropoHa AC
BABOE MEHBIIe CTOPOHEI AB 1 paBHa AaHHOMY oTpesry DE,
& YTOJ A paseH NOJOBUHEe AaHHOPO yraa P.

2) Bagmanm oTpesoKk AB M OKPYMHOCTE ¢ LDeHTpoM O
{puc. 120). IocTpoiite TpeyroasHur ABC co croponroli AB
TaK, 9TOORI BepmmHa C JNexana HA OKPDYKHOCTH € OEHT-
poM O 1 yT06H cTOpoHA AC pPAaBHAAACE PARUYCY ITOH OKPYIXK-
HOCTH.

Prc. 119 Puc, 120



21.1,

21.2.

21.3.

21.4.

21.5.

21.8.

21.7%,

21.8%,

§ 21. 3AAYM HA NOCTPOEHHE TPEYFONbHHKOB
(NPOAOMKEHME)

1) IocTpoiiTe NPAMOYroAbHREIN TpeyroAbHHK 0 FHOOTEHY3E
H OCTpOMY YTy,

2) TlocTpoiiTe TpeyronsHHK ABC Ttax, utobu AB =PQ,
BC=P,Q,, CH=DP,Q,, rae CH — BucOTa TPeyroJbHHKA,
a PQ, P, B P,Q,— safaEFAHE OTPe3KH, UpHIeM
P.Q, > P,Q,.

1) TlocTpoiiTe mpAMOYroJAbHBIA TpPeyroAbHHK OO KaTeTy H
OPHAEIKAINIEMY K HEMY OCTPOMY YTUIY.

2) TIoctpolite TpeyromsEHk MNK rak, urofwr MN =PQ,
MK = P.Q,, MH = P,Q,, taie MH — BhicOTA TPEYTONBLHHKA,
a PQ, P& n P,Q, — sagaErHe OTpesKd, npudeM
P,Q, > PQ > P,Q,.

1) Ilocrpoifre paBHOGeapeHHELIH TPEYTONBHHE II0 OCHOBAHHIO
H BbHICOTE, NMpoBeleHHOH K OCHOBAHHIO,

2) Iocrpoitre Tpeyroasunk DEF tak, urobu yroa E Geun
PaBeH 3aAaHHOMY TynoMy yray, EF = PQ, DH = P4}, rae
DH — BmaicoTa TpeyronnHuka, a PQ u P,Q, — sagaHHEe OT-
peakH, npuueM PQ > P.Q,.

1) IlocTpoitte papEOfepeHHEE TPEYTOABHMK N0 OCHOBAHHIO
H MelnaHe, TPOBSACHHOE K OCHOBAHHAID,

2) Ilocrpoiite Tpeyroapaux ABC Tak, 4To6H yroa C Ben
PaBeH 3aARHHOMY ocTpoMy yray, AC = Pg, BH = P,Q,, rae
BH — smicoTa TpeyTONBHHKA, 3 PQ n P,Q, — 3aJaHHbBIE OT-
PeskH, npuyem PQ < P,Q),.

1) IocTpoiiTe npAMOYroaALHEI TpeyroasENE ABC ¢ IDAMEIM
yraom C mo cropore AC » mepguane AM.

2) IlocTpoiite paBECGEADEHHHIE TpPEeYrOABHHE Mo YAV NOpH
OCHOBAHHHM M BHCOTE, OpoBedeHHOH K GoKOBOH cTOpOHE.

1)} IocTpoiiTe nNpAMOYrOABHBIE TpeyroasEEKE ABC, rie
yrox B paserm 90°, nmo cropode BC u GmccerTpuce CM.

2) IocTpoliTe TpeyroJbHHK OO OCTPOMY VLAY W ABYM BhI-
COTAM, NPOBEJEHHLIM K CTopoHaM, o0pasylompM AaHHLI
VIO

1} Ilocrpoiire TpeyrodpHUEK ABC Tak, uToGe yroa B pasran-
cA JAHHOMY OCTpOMY yray, a BA u BC + CA cooTReTCTBRHHO
OBYM AaHHEIM oTpeskaMm PQ m P,Q, (PQ < PQ,).

2) HocTpoiite TpeyroasHauk ABC mo cropoBe BC, MeamaHe
BM u sricore BH (BC > BH, BM > BH).

1)} IlocTpoiiTe TpeyrodsHUK ABC Tax, uro6H yronm A pas-
HANCA JaHHOMY ocTpomy yray, a AB u AC — BC cooTBeTCT-
BEHHO ABYM AGHHWM OTpedkaM PQ mu P,Q, (PR > P\Q,).

2) Hoctpoiite Tpeyronsuux ABC no croponam AC m BC u
mMeanane CM.

-4 |



22.1.

22.3.

22.4.

32

§ 22. UTOrOBOE NOBTOPEHME

B rpeyroavHuKe ABC £ A = 50° £B = 80° BF — OGuccerTpH-
ca BHemHero yraa EBC.

1) HJokamxure, 9o TpeyroasHak ABC papnobGeapeRHHH.

2) Hokamxkure, uro BF naparneasHa AC.

3) Hokamxpre, aro AM = BC, ecnu meanana CO opoagommxesa
H& oTpeaok OM, pasnuiit CO.

4) Bepro aH, uro L0OCA = ZOCB?

B rpeyroasEuke EMK <M = 40°, £ZK = 70°, MC — ny4, npu-
HaAJAeKAIBE BHYTpenneil ofixacTH BHemEero yraa PMK,
npu<em MC | EX.

1} Horaxute, uro TpeyroasHHK EMK parnobeapeHHBIH.

2) HoramHre, uTo MC — GHccexTpuca yraa PMK.

3) HoraxuTe, UTO pABHHE BRICOTH TpeyroibHuka ER u KA.
4) Bepuo am, utro MB = BK?

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

1) Hokamure, uto AB mapajnenssa CD.

2) Hora:xute, uto 4 < AD < 8, ecny gauna orpeska BD pae-
Ha 4.

3) Horaxkure, uTo Tpeyroavuux AED papBofenpennniii, ecan
DE — mepuana TpeyronbHuKa ADB.

Ha pucyske 122 B uernpexyroabauke EMKP /EPM =
=ZPMK =90°, /MEP = AMKP = 30°

1) Hoxkaxure, yro EM napaanensia FK.

2) Moraure, uto 5 < EP < 10, ecau gauHa orpeska ME pag-
Ha 10.

3) Hatinure Aauny MeauaHsl MD B TpeyroabHure PMK,

<7 A7

K

A D
Pac. 121 Puec. 122
L
B
A K M
AWC
D P
Puc. 123 Puc. 124



22. 5.

23.1.

23.2.

233.

234.

23.5.

23.6.

Ha pucynre 123 B uermpexyroneamke ABCD AB=BC =

=CD=DA.

1) Hokxascute, uro AB napannensaa CD u AD napasnentna BC.
2) Hokamure, uro BF = DF,

3) Hoxaxnure, uTo BD 1 AC.

4) HJoxaXHTe, uTo TOYKA F papHOyAaneHa or AB u AD.

Ha pucvare 124 p germpexyronsuuxke KLMP KL =LM =
= MP = PK,

1) Hokaxxnre, aro0 LM napanneasia KP u KL napannenssa PM.
2) Hoxkaxxure, uto LO = OP.

3) Hokamurte, arTo KA =AM, rae A — Touka nepecedeHHH
KM un LP.

4) Horaxure, uro Touka O paBHoyaaneHa ot KL u KP,

MHOTOYIONIbHUKH
§ 23. MHOTOYrONbHHKKH. CYMMA YTAOB

1) HaifjauTe cyMMY yII0B BRIDYKJIOIO CEMWYTOJBLHUKA.

2) Cxroapko YrNOBR HMeeT BLINYKALIN MHOTOYTFOJBHHK, KaxX-
ALIH yroa xoroporo pakeH 135°7

1) Bee yram BROYKJIOTO BOCBMHUVIOABHUKA paBaEnl, Haliad-
T HX.

2) CHOJBKO YINIOB MMeEeT BHNVKJHKH MHOTOYrOJBHHK, €CIH
HX cymma pasHa 1620°?

1) Ha cxoneko cyMMa YrjioB BEIDVKJIOTC BOCHMHYTOALHHEA
GoJbllle CYMMB! YIJIOB BRINYKJOPO YeTHIPEXYTONBHHKAT

2) CymecTByer JH BRIODYKENBE MHBOTOYIMOJBHAK, KasKIBIL
¥roJ KoToporo papen 165°7

1) Bo cKOALKO pPA3 CYMMA YIIOB BEINYKJIOTO AECATHYIQIBHHI-
Ka GoJblllé CYMMH YrJOB BRIIYRJIOTC INECTHYTOJbHHKAT

2) CymecTByeT JH BRINYKJABI MHOTOYrONBHEHE, CYMMA YTIOB
KOTOpOro pasHa 1980°7

1) CxonpKo CTOPOH HMeeT BHNOYKIWNE MHOTOYIOABHHK, CYM-
M YLJOB KOTOPOrG BABOe GoAbIe cyMMBI YIJOB BHIIYKJIOrO
AeBATHYTONBHHKAT

2) B BRIOYRIOM YeTHPEXYTOMLHH- c
ke ABCD OHcceKTpHCH yIJIoB A 1 B [
nepeceraldTcHa B Toure O (puc. 125). B
JokmEETe, YTO YIoJd MeXay OHCCeKT-
pHcaMM 3THX YII0B PABEH NIOJYCYyMME rs)
yraos C 1 D (ZC+ 2D < 180°).

1) CROABKO CTOPOH WMeeT BHIDYKJIEIH
MHOTOYTOABHHK, €CAM KAMIAMWR ero

yron Ha 18° Soxsie HamJoro YA A
BHIIYKJIOTO YeTHIPEXYTOJLHHKA C PaB- D
HRIMH yriadaMn? Puc. 125




23.7%,

23.8*0

24.1.

24.2.

24.3.

2) B BHOyKAIOM YeTHPeXYTrOJbHHAKES A
ABCD OuccerTpuchl yraoe B yu D
HepecekaoTes B Toure O (puc. 126).
JoKakHUTe, UTO YIodX MeXAy GHCCeK-
TPHCAMH 2THX YIJIOB pABeH NOAYPA3-
HOCTH YroB A u C (LA > ZC).
HJoxasxure, 4TO ¥ BEIOYKJIOr0 MeECTH-
YrOJLHHKA ¢ PaBHEIMH YIJIAMHM CTO-
POHEL NMONAPHO MapaXNeNbEEL.
JloxammTe, 4To ¥ BRIIIVKJIOrO NATH- ol
YroNbEMKE ¢ PABELEIMH YTJABMH HET

NnapajgiaerbHRX CTOPOH. Puc. 126

§ 24. NAPAJMEAOTPAMM. CBOHCTBA NAPANAENOTPAMMA

1) Ha pucynre 127 MNKP — napanrenorpamm, MT —
OmccenTpuca yrma NMP, NT =6 cM, TK =4 ¢cM. Haliaure
nepuMeT) DapajeaorpaMmMa.

2) Cymma Tpex yrioB mapanienorpaMmma papHa 252°, Haitan-
Te Yribnl HAPAIIeIorpaMMma.

1) Ha pucynke 128 ABCD — napaaneaorpaM™, DE — Buc-
cextpuca yraa ADC, CD =8 c¢m, BE = 12 cm. HaliguTte nepn-
MeTp NAapRJIEI0rpaMmMa.

2) B napannexorpamMde oZuH M3 YryioB B 2 pasa Gonsiue gpy-
roro. Hafigure yrasl napajnemorpaMMa.

1) Ha pucynke 129 MNKP — napanaenorpamm, MT —
OnccexkTpuca yriia NMP, PT — Guccexktpuca yraa MPK,
MN =8 cu. HaliaguTe nepuMeTp NAapadIeIOTpaMMAa.

2) Ogne n3 yraos napamnenorpaMma Ha 24° Goselme Zpyro-
ro. Haliaure yras mapajiaegorpaMma.

Pue, 127 Pnc. 128

N A

34

Pre, 129 Puc. 130



24.4.

24.5.

24.6.

25.1.

25.2,

25.3.

B C M P B
K
A D A N K

1) Ha pucynre 130 ABCD — mapannenorpaMm, AB = AE,
LZBEA = 70°, Haliante yraW napanjielOrpaMMa.

2) Auaromann napannexorpaMmma MNKP nepeceralorca
B touke (). Hafinutre mepuMeTp TpeyroapHuka ONK, ecaum
MK=18 cm, OP=5ca, MP =11 cn.

1) Bue napannenorpamma ABCD npoBeiena mpAMas, Napai-
AeNbHAA JHATOHANH AC M DepeceKalnasa NPOoAOJIKEeHHS CTO-
poa AB, CD, AD n BC coorseTcTBeHlo B Toukax E, F, K
u L. Hoxaxure, uro EK = FL.

2) Uz BepmuHE A oCTpOre Yria IapajaeJiorpaMma mpoBene-
Hsl NepHeHHKYAApH AH, u AH, k npameim BC u CD. Haii-
AUTe YTNH Oapajiaejorpamma, eciu LH AH, = 130°,

1) IIpoeegeHa npaAMas, ODADAXJIENBHAR AHAroHAiIH BD na-
panneaorpamma ABCD 1 nepecexaloniag cropoasl AB u AD
COOTBETCTBeHHO B TOoukax E u F n npogomxerna cropor BC
u CD cooreercTBenHo B Toukax M u P. Hoxkaxwrre, wuTo
ME =FP.

2) Hz BepmmuHE M Tymore yriaa napaineiaorpamma MNKP
NpoBeleHEl NeplHeHAnKynapu MH, m MH, k npaMund NK
H KpP, Haiignte VIVIBL napanaeorpaMmMa, ecan
ZH MH, = T0°

§ 25. NPH3HAKH NAPANNENOrPAMMA

1) Ha pucynke 131 ABCD — mapannencrpamm, BT = DK.
HoxaxuTte, uTo ATCK — mapaniaenorpamm,

2) DuaroHann vueTnpexyroabuuka MNKP nepeceralorcsa
B Touke (). flBnfercr nH ATOT YETHIPEXYTOJBHAR NapRiiIe-
JOrpaMMoM, ecan MO =Tc¢m, MK =143, NO=5cm,
OP =50 mm?

1) Ha pucyuxe 132 MNKP — napannesorpamm, AN = PB,
Joxamure, wro AKBM — napaaaeIorpaMm.

2) JAunaroHanu 4eTHPeXyrodbHHKA ABCD nepecekaires B TOY-
ke O, mpuuem 04 =06 pv, OB=3 cm, OC = BD = 60 MM.
Aprderca U 9TOT YETHPEXYroABHUEK MAPAJIISA0OrpaAMMOMT

1) Ha pucynre 133 ABCD — napannenorpamm, Z1 = .22,
Horaxute, uro ATCK — napannenorpaMm,

2) Toukm A w B penar guarcHans MK napannesorpaMm-
ma MNKP Ha Tpu paBHHe uacTH. JokasxHuTe, yTo NAPB —
IapaIASIOrpaMM.

A D
Puec. 131 Ppe. 132 ~ Puc. 133

a5
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26.7*,

25.8%,

Pue. 134 Puc. 185 Puc. 136

B C B C
E
F
F
A D A D

Purc. 137 Puc. 138

1) Ha pucynke 134 MNKP — napanaenorpaMMm, Z1 = £2.
Hdoramure, uTo ANBP — napanaenorpaMm.

2) ABCD — mapanmenorpamm; Ha npamolt BD ormeveHm
ToukH M ®m P Tak, yro BM = DP = BD. Hokamure, 4TC
AMCP — napannemorpamMm.

1) Ha pucyuxre 135 ABCD — napannenorpamm, AP =AM =
= CN = CK. Joxkaxure, uro MNKP — napansenorpamm.

2) Yepes cepepgmay O auaroHamn MK napannexorpaMma
MNKP nposeaeHs NpaMes, NepeceKaiouas cTopoHH NK n
MP cooTBeTCTBEHHO B TOuKax A m B, JHoramure, uro
MAKRB — napanzenorpaMm.

1) Ha pucyure 136 ABCD — napannenorpamm, AM = BN =
= CK = DP. Jokaxure, uto MNKP — nmapannenorpaMm,

2) Yepes cepefUHY ZUATOHAAH AC nmapaaaexorpamma ABCD
OpoBeZeHA NOpAMAA, OepeceKaomas CcTopoEH BC u AD,
a4 TRKX@eE IpoAOoJxeHHe cTopoH UD um AB cooTBeTCTBeHHO
erourax F u E (F e CD, E ¢ AB). Joxamxure, uro EAFC —
napannerorpaMM,

1) B BrIOykaoM 4YeTHpeXyronsEMKe ABCD (puc. 137)
AE 1 BD, CF A BD, AE =CF, ABAC = AACD. HNokaxnre,
uroe ABCD — napannemorpamm.

2} HocTpoiTe mapanaenorpaMM ABCD no ocTpoMy yray A4,
cropoHe BC u paccroammio Mexay npaMuIME AD n BC.

1) B BHOYKJIOM YeThIpeXyroJibEake ABCD (puc. 138)
BE=DF, AE||CF u £BAD + ZADC =180°. Hoxaxkure,
gro ABCD — napanreaorpaMm.

2) IlocTpolite mapaanenorpaMm ABCD no AByM CTODOHAM
AD u AB n Bucote BE (BE < AB).



$ 26. NPAMOYIFORbHHK. POMB. KBALPAT

26.1. 1) B pombe ABCD £A = 36°. HaiiguTe yron MeXxpy AHaro-
Hauasio BD n cropouoii DC.

2) IlocTpoiiTe NPAMOYMOJILHHEK IO OAHOM H3I cTOPOH M yray
MEMAY TOH CTOPOHON H ORATOHAJMBIO.

28.2. 1) B npamoyroasHuke ABCD /BAC = 35°. Haiiaure yroa
MeXAY AHUArOHANAMH NPIMOYTONBHHKA.

2} TlocTpoiiTe poMG DO Yyray M CTODOHE.

28.3. 1) B pomfie ABCD, rae yron A ocrpuii, BE n BF — Brico-
TH. ¥TOoX MexkJy auaronannio BD n BeicoToll BF pasen 40°.
a)} Hokaxxkute, uro BE = BF.

6) Haiinnte yram pomba.
2) TlocTpoiiTe NPAMOYIOIHHHK MO OAHON H3 CTODOH M THATOHAIIH.

26.4. 1) B opamoyronsanke ABCD AE u CF — nepueHzUKYNA-
pPH, OOyNIeHHKEe U3 BepmnaH A M C Ha guaroBans BD. ¥Vron
MeXx Oy JuaroHanaMH papeH 30°, CF =2 em.

a} Horaxxute, uto AE = CF.
8) HaitnuTre aauny aumaromann BD.
2) IlocrpoitTe poM6 Mo cropoHe W OSHON H2 ABMaroHaJeil.

26.5. 1) B pombe ABCD GuccexTpuca yraa BAC nepeceraer cTo-
pory BC B Touke M. Hafiaure yram pomba, ecan
LZAMC = 120°.

2) IlocTpoiiTe NPAMOYTOABHHE IO THATOHANTH H YIVIV MeXAy
IAATOHATAMH.

26.8. 1) llepmeHAHMKYNAp, onymieHHLI N3 BepmMaK yriaa A npa-
MOVTOABHHKA ABCD Ha He MpoXoZAmMYI0 Yepes 9Ty BePIIAHY
OHEATOHANL, JEJAHT € B oTHomeHWH 1 : 3, cUATA® OT BepIIH-
vel B. Jaarosans papHa 6 cd, Haiinure paccrosHHe oT ToW-
KH HepeceyeHHs AHATOHAJeH AC Gonpmell CTOPOHH.

2) TloerpoiiTe poM6 0 OAHOMY H3 €r0 YIJIOE H PACCTOAHHIO
MeXAY NapaNieJLHEIMA CTODOHAMH.

26.7*, Bayrpu kBaapata ABCD Baara Touka K n Ha orpeske AK
KAK HA CTOpOHe mocTpoer KeaapaTr AKLM, y xoroporo cro-
poHa KI mepecexaer cropony AD. HoKadXHTe, 4TO OTPEaKH
BK u DM pabusl.

26.8%. ABCD — xeagpar, Touxa M mnDpHHagne:XKHT cTopoHe CD,
AK — Guccexrpuca yraa BAM (K < B(C). [lokamuHTe, UTO
AM=BK + DM.

§ 27. TPANELHWA. OCEBAR M UEHTPAABHAR CHMMETPHA

27.1. 1) B tpamenun ABCD AD — Goapmmee oOcHOBaHHe. Yepes
BepINuHyY B opopereHa npaMmag, napaanenseaa CD, no nepe-
cedeHua ¢ AD » toure E. Ilepumerp TpeyroapHuKa ABE pa-
BeH 17 cm, a BC = 3 cm. Hafigure nepuMerp Tpanemuu,

2) Ilocrpoire Toukn B; m C,, cHMMeTpUIHble BepmHHaM B
u C tpeyroasHuka ABC orrOocHTensHo BepmuHE A. Hoka-
wure, vro BCB,C, — mapanneaorpaMm.

37



27.2.

27.3.

27.5.

27.6.

27.7*.

1) B tpanenun MNPK MK — Gonsmee ocHoBamHe. Hepes
BepINHHY N npoBefeHA Npamas, napaaneiasHas PK, 1o nepe-
cedeHHE ¢ MK B Touke F, ZNMF = 40°, ZMNF = 75°. Haii-
AHTe YA TPanenHH.

2) Ilocrpofite TOuKy P;, CHMMeTPHUHYIO BepmHHe P Tpe-
yronsEAKA MKP orHocutennmo npamoit MK, Hoxamure,
9T0 TpeyroabkHuKn MEKP m MKP, papHH. [Jokawxnare, uro
ecan TpeyronbHuk MKP pasnofezpennbit (MP =KP), To
PMP . K — pom6.

1} B papuHofesperEsoil Tpamemmu ABCD ZA = 30°,
LZACD =13856°, AD =20 cm, BC =10 cM.

a) Jorasmure, uro AC — GHccexkTpuca yraa BAC.

6) HafianTe mepHMeTp Tpalelnpn.

2} Jagm pABe B3AHMHO HepNeHANKYASpHBIE NpAMEIE € H b,
nepeceraomueca B Touke 0, H HeKQTOpAA TOUKaA A, He NpH-
HAJIEKATIASR 3THM NpAMEM. Touxm 4, U A, CHMMeTpPHUY-
HEl TOuKe A COOTBETCTBEHHO OTHOCHUTENREO oceil a u b. Ho-
K&XKETe, YTO TOYKH A, 1 A, CHMMETPHIHE OTHOCHTEILHO
ueHTpa O.

1) B npaMoyronnoHoii Ttpaneuum ABCD ZBAD npawmoii,
LBAC = 45°, ZBCD = 1385°, AD =~ 80 cm.

a) Haligare MeHBIIYID GOKOBYI) CTOPOHY TPaAMeIlHH.

) HazoBuTe TPH PABHHX TPEYTOAbHHUKA, H3 KOTOPLIX COCTAB-
JIeHa 2Ta Tpanelusd.

2) Ha nexoropoli mpamoili ¢ BrIGpaHa Touxa O, Toura A
He NpHHAXmeKHT droH npamoi. Touxa A, cuMMerpuura
TO4Ke A OTHOCHATENRHO LEeHTpA (), a Touxka A, cCHMMeTpHYHA
TOUKEe A, OTHOCHTEALHO OCH 4. [loKarxkure, UTO TOUKH A U A,
CHMMETPUYHLE OTHOCHUTENLHO DIpAMoll, HepmeHANKYISPHOHA
npsaMol g H npoxopAmell d4epes Todxy O.

1) B rpanenmn ABCD ocHopanua AD n BC cooTBeTCTBEHHO
PaBHH 15 u 5 cM, ZCDA = 60°, Yepes pepIluEY B H cepenH-
By CD — touxy O npoBefeHA NpEMas AC IepecedYeHHA ¢ Npo-
JomxeHHeM AD b roure E. ZABE =90°, ZCBE = 30°. Haii-
AWTEe NEPHMET) TPANEEH,

2) INocrpofire roukn A, n B,, chkMMerpuduHLle Toukam A n B
OTHOCHTeNbHo JarHol Tournm O. Hoxaxmute, uTo aAna awobolt
TOYKH OpAMoil AB cuMMeTpHUYHAS €l TOUKA JeXKHT HA Opda-
Mot A, B,.

1) B pasmoGeapensoii rpanenuu ABCD ZA = 75°. lmarona-
az AC u BD nepecexawTca B Touke (O, CE 1L AD, CE = AE,
BO =5 cm. HaijigaTe GOKOBHe CTODOHB TPATICOHH.

2) HocTpo#tre Touku M, u K,, CHMMeTPUUHKE JaHHHM TOUY-
ram M u K orHocutrennHo gamnoi mpaMol a. JokaxHTe, 4TO
anst aoboli Toukn orpeska MK camMmerpuanas eff Touka Je-
MHET Ha oTpeske M K,

JaBs BHOVEJILIYN YeTHpexyrodbHUK MK PT u Touka O BHYT-
pH Hero. Iloctpoiire mapanienorpaMmm ABCD Tak, 4To0H



27.8%,

28.4.

rouku M, K, P n T nemanu Ha npaMex AB, BC, CD u DA
COOTBETCTBEHHO, & TO4YKa O ABJIANACE TOYKOH HepecedeHUs
ero OHArOHAJEeH.

JdaHel npamMaa @ H Touxa O Ha Hell. Toukm P u K He npm-
maagnexcar npaymoit a (PK Y a). Ioerpoiire pom6 Tax, yTolH
OpAMAA g COAepIkaNa OJHY H3 AHAroHane# pomba, a nps-
masg PK — oauy n3 cropon pomGa u rouxa O ABAAIACH TOY-
Koil OepeceueHHMA €T0 gHATOHAJeH.

naowAAH

§ 28. CBOWCTBA NAOWAZEA MHOTOYrofibHUKOB,
MAOUWAAL NPAMOYTONBHUKA W KBAZPATA

1)} HafauTe naomaae IPpAMOYIOJIBHHKA, €CAH €ro HepuMeTp
pasen 80 cM, a oTHOIIeHHe CTOPOH paBHO 2 ! 3.

2) Nnomaar naruyroasHuxka ABOCD (pue. 139) pabsHa
48 cn?. Haitaure nepumeTp Keagpata ABCD,

1) HaiiauTe mepumerp npaMOyrolsHHKA, eCIR €ro MIOWIAIbL
pasHa 98 cM2, a ogHa U3 cTOpOH BAROe GoJbIme APYTOi.

2) Ilepumerp KBagpata MKPT (pHc. 140) pasen 48 cm.
Hajiaute nnomags narayronbauka MOKPT.

1} B npamoyronvanke ABCD cropona AD pasna 10 cM. Pac-
CTOSHHE OT TOUKH MepecedeHus AHaroHanei Ao sTol CTOPOHK
paeEo 3 cM. Halifure naomage ODpAMOYroONBHHKS.

2) ABCD u MDKP — pasumie xpaaparm (puc. 141),
AB = 8 ca. Haltiure nuonia/is H NepUMETp YeTHPEXYTOJBHN-
ra ACKM.

1) IInomaar kBaapara pasma 36 cv?. Hafizure paccTosmme
OT TOUKH HepecedeHHA auaronaxeit kpaapara A0 ero ¢TOPOH.
2y ABCD m DCMK — xpagparu {puc. 142), AB =6 cMm.
Haiigute miomank M OepuMeTp TeTHpeXyroasEnka OCPD,
1} B rpaneuunr ABCD £A = 45°, /ZC = 100°. Iuarorans BD
cocTaBuser ¢ BoxoBoil cropoHoii CD yron 35°. Ha cropone
AEB nocrpoern napanienorpaMm ABPK tak, uro Touka D
OPUHAANEKNT oTpesky BP u BD : DP =2 : 1, Haiiaure mwio-
majb IapaljieJorpaMMa, eclH ero mepuaMeTp pasen 30 cM.
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28.8%,

D K A T D A D

Puc. 142 Puc. 143 Pre. 144

2) ABCD — ppawmoyronpauk, M, K, Pu T — cepeguHE ero
crepor (pHc. 143), AB=6 cm, AD =12 cm. Haitaute nao-
wans TeTeipexyroabHHka MKPT.

1) B tpanenuu MPKO <M = 45° u £K = 135°. Ha cropone
MP Tpamenuu mocTpoer mapanaenorpamMd MPDT rtak, 4ro
ero cropoHa PD napannennHa npamoli KO u nepecexaer ¢ro-
pory MO B Toukre A, npEyeM PA : AD=1: 3. [Iaomags ma-
panxnenorpamMma papHa 36 cM®, Haiigmre ero mepumerp.

2) ABCD — mpaMoyronsHHk, M, K, P u T — cepeaunn
cropon (puc. 144), AB =16 cm, AD = 10 cm. Hajigure nuo-
mAaZE ecTUyroabEuka AMKCPT.

Touka A meaur orpeszok CD momonaM, a Touka B — Ha He-
PaBHBIE 4YacTH. [oKasuTe, YTO OAOCIIALL NPAMOYIOJILHHKA
¢ ugMepenuaAMn CB u B pasHa pasHocTH Oaoigazeil kpagpa-
TOB ¢ UaMepeHHAMU AD u AR,

Ilepumderp npaMoyroapHuxa pases 20 cm. Yo Goapme: mino-
mMAaxe 3TOTO NPAMOYTOALHHKA HJIH KEANDPATA, HMEIOI[Ere TOT
JHe mepuMeTp?

§ 29. NOWAARL NAPANAENOTPAMMA

1) Cropoul mapainedorpaMMa paBHH 6 H 10 ¢M, a BHCOTA,
OpoBeAcHHAR K MeHbIOell H3 HUX, paBHa 8 cm. Halizure BHI-
coTy, NMPOBEeREeHHYI0 K ApyToil cTopoHe,

2) HauepruTe npoHzRonbHEINH mapainenorpamM. IIporeawre
Kaxyo-auo npauyl, KoTopasd pasgenuaa Ou msobpaskeH-
HEIH mapajgdeacTpaMM HA JABA OAPAJATeIorPAMMA, HMEOIHe
PaBHEBIC ILIOLIARH.

1) CropoHW nmapaanenorpaMMa paBHel 6§ H 10 cM, a RuicoTa,
npoBsefeHHEA K GONbIeH U3 HUX, paBHa 5 cMm. HaitnuTe BEICO-
Ty, NPOREXEHEVI} K APYTOH CTOPOHE.

2) HauepTHTe NpPOUIBOABHEIN napaanenorpaMM. Ilocrpoifre
RKaroii-1ado npAMOYrONIbEAK, HMeOMNI TARYIO e mIoIaLs,
uT0o M H300paskKeHHRH mapajjaesorpaMM.

1} B napanaenorpaMme XBe CTOPOHE!I paBHH 6 B 8 cM, a oguu
u3 yrnos 150°, HafiguTe naomajr napaiazexorpamma.



29.6.

29.7*,

29.8%,

2) Haus npaMoyroasHuk ABCD H MeKoTOpRIH ocTpEIE yroa.
IToeTpoitTe mapanaexorpaMm IO CTopoHe, PpaBHOl oTpes-
Ky AD, m pgaHHOMY ocTpoMy yray, Hmewmmulf Takyio xe
IUIOIHAAL, KAK H ONPAMOYPOJNBHEK ABCD,

1) B napannenorpaMMe oAHa B3 cTopoH pasHa 10 cMm, a ogHH
u3 yraos 30°. Hafiaute naomaib napalleJorpaMMa, €CaOn
ero mepHMeTp paseH 56 cm.

2) Hamsl npaMoyroasaus ABCD u orpesox PH (PH > AB).
ITocTpoitTe mapanaenorpaMm, UMeIINH TaKyIo Xe IIOIIALL,
YTO U ZAHBRRIE OpAMOYroabHHK, U CTOPOHH, PAaBHEE OTpe3-
Kam AD u PH,

1) aomaasr mapajmexorpaMMa paBHa 48 cM?, a mepuMerp
40 cm. HaiianTe ¢TOPORH DApANIeNorpaMMa, eciAH BRICOTA,
OpoBeAeHHAA K OXHOH M3 HHX, B 3 pasa MeHbIDe aTol cro-
DPOHEL.

2) Nlag oapannenorpaMmdM ABCD, BK — erc BreicOTa

(BK < iAD). ITocrpeitre KBEagpaT, MNOWAZE KOTOPOIO B X pas

AD
BK~
1) B napannenorpaMMe ABCD guaronans BD nepnemamxy-
NAPEA K OCHOBAHHIO AD, yrox B paser 135°, naomaas oa-
panneaorpamma pasHa 49 cm?. Hafiznre cropony AD mapan-
JeAOrpaMMA.
2) Jan nmapanaenorpamm ABCD, AB menbiie AD. IlocTpoit-
Te poM0 ¢ TEMH Ke YriaMH, YTO M mapanjenorpamm ABCD,
nACIIaAL KOTOPOFO B X DA3 MeHbIEe NIOIMNGAH NaPaJiead-
= 4 AD
rpaMMa, ecid x = 4 B’
1) Yepes BepiIHEH A u D napaanenorpaMMa IPOBSAEHEl ABE
napajielbHEIe IPAMLIE; IePBaA IpAMad NepeceKaeT CTOPORY
BC B rouxe E. H3 Trouek A ¥ E onoymeHH NepOneHAHKYASAPH
AT u EP ea BTODYI0 H3 IApAJJeNbHEIX NpAMEX. Jokaxure,
UTO NAOLIAAH 4YeThipexyroabHHEOB AEPT m ABCD paBHH.
2) Hann pasHofeapennas Tpauenna ABCD ¢ ocHOBAHHAMH
AD u BC n BexoTopriii cerpuii yroa. ITocrpodiTe napanie-
JOrpaMM ¢ OCTPLIM YIJIOM, PABHHWM JAHEOMY, M HMelImHi
TY Ke ILIOIOaAb, YTC W Tpameuua ABCD.
1) Yepez pepuiHHel B 1 C mapasnexorpamda ABCD npose-
AeHBl TADANAENLHEHE NPAMEIE, H3 KOTOPHX MEPBAS MepeceKra-
eT cropony AD B Touke E, a BrOpasg — ee NPONOJMNCeHHE
B Ttouxe T. CC, u TT, — nepneHAUKYyJAAPH K npamoit BE,
IIlnowans tpeyroasEnka C; T, T pasna 10 cm?. Haligure nao-
wazek napamineaorpamMmma ABCD.
2) Iasm TpeyroapHUK ABC ¢ TYOHM yIIoM A ¥ OPOH3ROAB-
Hbtlt ccTtpmii yron. IlocTpoiiTe mapannesorpaMm, WMeromHit
naowWans, B 2 pasa GONBMYID TIOMALH AAHHONO TPEYroABHH-
Ka, IO CTOpOHE, PABHOH oTpesky AC, A JAHHOMY OCTPOMY VIIY.
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§ 30. NIOWAAD TPEYITONBHHUKA

1) dBe cTopoHH TpPeYronbHHKA paBHB! 12 m 9 ¢m, a yroa
Memxay HuMH 30°, HafizuTe naomaikr TPeyroabLHHKA.

2) Haifizpre naomazgh poMb6a, ecaId ero JHATOHAAH PABHH 8
H 7 oM.

1) Haftamre miomank TpeyroJdkHHKA, ABE CTOPOHEl KOTOPOrO
paBHEL 6 ¥ 8 cM, a yron mexmay HuMu 30°.

2) Muaronanu pomfa papHH 5 u 12 ¢M. Hailignre naomazns
pomOa.

1) B Tpeyroasunke ABC Z4 = 45°, BC =10 ¢m, a BeICOTA
BD pennt cropony AC Ha orpeskH AD =6 cu, DC =8 cm.
Haiiaure Oinollgas TPEYroJBHHKA H BBICOTY, NPOBEIEHHYIO
K cTopoHe BC.

2) Ilmomans pomGa papua 48 cM?, a ogna m3 AuarcHaxefi
12 cu. HafiznTe BTOpYIO AHATOHAND.

1) B Tpeyroapruke ABC £C=45°, AB =10 cM, a BEICO-
Ta AD gesxnt cropouy CB Ha orpeskn CD =8 cm, DB =06 cmMm.
Haiiaure naomaize TpPeyrOAbHHKA H BHICOTY, IPOBEICHHYIO
K cTopoHe AR,

2) Halinure AHarouaau pomda, ecn ogHA U3 HHX B 3 pasa
Goxeme gpyroil, a muomaaes pomba 24 cM3.

1) B rpeyroxsEure ABC LA =75°, ZB=30°, AB=10 cm.
Haiiantre nmaomans TPeYrolbHHKS.

2) Heiigare cTOPOHY KBAIPATA, €CJIE €0 AAAroRAns pasaa 10 cMm.
1) B rpeyroabHHKe ABC LA = £B = 75°, Haiigute BC, ecan
NAOLIALL TPEYTOILHIKA pasHa 36 cmZ.

2) Haitaute aUAroESIL KBaApPAaTA, D
eclIH eTv0 CTOpPOHA paBHA 8 cM. A

1) AO=3cM, OB=6cM, OC =5 cmM,

OD =4 cMm {puc. 145). Cymma nno-

maaell Tpeyroasaukor AOC u BOD o

paBHa 39 cm?, HaiianTe Daomagk
TpeyroasEHKa AOC,

2) Ilnomane napaijaeJorpaMMa
ABCD parna . Toura M — cepean- Prec. 145

Ha CTOpOHH AB, P UpHHanIeXHT

cropore CD. Hafinute naomane Tpe- .

yroapHHKA AMP, A M B
1) AM=6cq, MB=4cm, AK-=

=4 ¢m, AC =12 cm (puc. 146). Haii-

AHTe¢ OAOIAAL YeTHDPeXYTroJbLHHKA

MBCK, ecan miomaak TPEYroJbLHH-

&a AMK pasus 16 cm?,

2) IInomaak HapaAeIoTpaMMa

ABCD pasna Q. Ha npamoit BC Ban-

Ta TouKa M. HaliiHTe Njomazs Tpe- C
yroasHuKa AMD. Pac. 146
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§ 31. NoWAAb TPANELIHHK

1) OcHoBaHHA TpamenWH OTHOCATCA KAk 2 : 3, a BEICOTA pap-
Ha 6 cM, nmomans Tpamenmmu 60 em?. Halitmre ocnoBaHHA
TPATISIMH,

2) B mpaMoyronsHoil Tpanenuun ocTpeifi yron A pasen 45°,
& BBICOTA, NPOBeAeHHAS N3 BEPIIMHEL TYIOre Yria, AeJdUT
Oouabmee CCAOBAHHe Ha oTpe3xkm 2 m 6 cm, camTas oTr TOU-
Kl A. Hailigure niomail Tpamemud.

1) OgsO B2 OocHOBAHEH TpanmenuH OOabIDe APYrore Ha 7 aM,
BhiCOTA paBHa 8 aM, miomaxs 96 am%. Hailiamre ocHoOBPaHMH
TpATenLNH.

2) Beicora, HpoBedeHHAA H3 BEPIIHHE TYNOTO YIia MPAMO-
YrOJABHOGH TpamelHEu, cocTABINHET ¢ GOKOBOM CTODPOHON yroa
45°, OcHOBAaHHA TpameuMy paBEMW 8 u 4 cM. Haiiaure mio-
HiaaAs TpanemHuH.

1) Bricora Tpanemuu B 3 pasa GoasIoe oZHOTC N3 OCHOBAHHE,
HO BABOE MeHblIe Apyroro, HaliauTe OCHOBRHHS TpanelHH
H BHICOTY, ecAH IAOINaxk Tpanmenui pasHa 168 cm?,

2) Ocrpuit yron paspobeapenHofi TpanenuE paren 45°,
A OCHOBAHHKA paBHH 8 u 6 cM. HaiiguTe nnoniaab TpaneiH.
1) Bricora Goabllle MeRBIIIETO OCHORAHHA Tpamenuu HA § oM,
pPasHOCTEL ocHoBAHMI papHa 12 cv. Hailignre ocHoBaHHA TpAa-
TIeIHH, eCNH ee NJAOIAIL paBHA 64 cMZ,

2) B papHoGezpeHHoii Tpamenunu Tymo#i yrox papen 135°,
MeHBIIee OCHOBAHHEe parAEO 4 M, a BricoTa 2 cm. Hafigure
NAOAAL TPAIEIMHH.

1) B paBHOGeApeHHOH TpanemHH BHCOTA, IPOBEIEHHAH M3
BepIINHLL TYOOI'G yIia, JelnT GOJbilee OCHOBAHHE HA JBa OT-
peska, Gonpmamii ma wKotoprrx pamper 20 cm. HaitauTe mro-
HiaAbL TPaAmely, ecJAH ee BLICOTA paBHA 12 cM.

2) B rpanenuu ABCD AD u BC — ocHoBaHHE, AD : BC =
=2 : 1. Touka E — cepeauna cropoHm BC rpageummn. Haii-
AHTe OIAOWAIL TPATelUH, eclu NAoMaAb TPeyrodbaura AED
paBEa 60 cmZ,

1) B paeHOOeapeEHOl TpanewEHd YroJ MemAY AHATOHAJAMN
paBer 90°, BpicoTa Tpamenru paBBA 8 cM. Halianre mnoinaan
TPATICIIHHA.

2) B tpameuuu ABCD BC u AD -- oceoBamusa, BC : AD =
=3 : 4. Nnomwazs Tpameumuy pabHa 70 cm’. Hajizure mnmo-
Imanxe TpeyroanEuka ABC,

§ 32. TEOPEMA TIHPATOPA

1) Ouaroneanu poMba pabHE 14 n 48 cq. Haiigure cropomy
pomGa.

2) B TpeyronsHHKe ABa yrua pasHel 45° u 90°, a Gonpmas
cropora 20 cv. HaliguTe aBe ApyrHe CTOPOHE TPEYTOALHHKA,
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1) CropoHn npaMoyroapHuka paHEz 8 u 12 em, Hafigure
ero ANAroHanNb,

2) B TpeyroneHHKe ABC ZA =90° /B =30°, AB=6 cm.
Hailizute ase apyrue ¢TOpDOHH TPeyroABHHKA.

1) B opamoyroabHOM Tpanenmdy OCHOBAHHSA pABHH 5 H
17 ecM, a Gonenwafg GowxoBax cropoHa 13 cm. Haiigute nao-
AL TPAMEDUH.

2) B TpeyronrHHKe ABe CTOPOHH paBHE 10 u 12 cM, a yroa
Mexkay HuMH 45°, HaligaTe miomais TPEYTrOIBHHKA.

1) B npAMOyroabpHO# TpamelHM GOKOBLIe CTODOHK PARHEI 15
H 9 cM, a Goabmee ocHOBaHEe 20 oM. HaliguTe nnomaaes Tpa-
neuun.

2) B TpeyroabHHKe ABe CTOPOHHK paBubl 12 M 8 cM, a yrox
Mexay HuMu 80°, HalinuTe muomajk TpeyroJsHHKS.

1) B napannenorpamme ABCD BD =2 41 cu, AC = 26 cmM,
AD =16 cM, Yepes TOIKY O — TOYKY NepecedyeHNA AHATOHA-
Jeil mapanjesorpaMMa OpOBefeHA MPAMAA, NEePHeHIHKYISD-
Has cropore BC. Haliaure oTpeskH, HA KOTOphie 3Ta IpAMAas
pasgeanna cropory AD.

2) B tpeyroneHuke ABC AB = BC. Bruicora AK peanr cro-
pory BC ua orpesku BK = 24 cm u KC =1 cm. Halfizute nno-
manbk TPeYrolkHHKA M cTOpoHY AC,

1) [liee oxkpy:HOCTH paauycaMH 13 m 15 cM nepecexalored.
Paccroaame mMexxay HX nentpamu O, u O, paBuo 14 cM. 06-
WA XOPAA 3THX OKPy:kHOCcTeit AB nepecexaer orpeack 0,0,
B Toyke K. Hafiaure O.K n KO, (0, -~ HeHTP OKPYXHOCTH
paaumycom 13 cm).

2) B rpeyroacHuke ABC AB = AC. Bucora BM papHa 9 cM
H JgeauT GoRoBy» cTopoHY AC Ha JBa OTpesKa TAK, 9TO
AM =12 cm. Haiinure naomans 1 nepHMeTp TPeYroJabHHEKA.
1) Ha npomon:xenuu amaroHamn AC pomGa ABCD Baata
IpOH3BOJLHAA Tourka M, KoTopasa coefHHeHA ¢ BeplIHHOH B.
Moxasxnre, uro AM - CM = MB? — ARB%.

2) B TpeyroapHnke ABC BD — pricoTa, nIpoBeAeHHAA H3
EePIIMHLI NpAMoTo yraa. Henoaesya teopemy Ilndaropa, ao-
xaynTe, uro BD? = AD - DC,

1) Tunorenysa AD npAMOYrofsHOrO TpeyrolbHmxa ABC
vaeHa x. [IpomaBoaemas Toura M Ha xatere BC coeaune-
Ha ¢ BepmHHOH A, a Toura H Ha Karere AC coeaHHeHa
¢ BepmuHOit B. Haiiaure amuEy oTpesxka MH, ecnn
AM? 4+ BH? = 2, -
2) B rtpeyroasHHKe ABC BD — BHcOTA, OPOBeACHHAS H3
BepIUHHW npamoro yraa. Hceoonesya GopMyay naomaan
TPeyrolbHUKAE H Teopemy IIludaropa, JAOKeXHTe, €9ITO
AB®=AD .- AC.
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§ 33. NIOWAAHU

1) Aam kBagpatr ABCD co croponoli 4 cm. Ha cropore CD
BafATa Touka E, Takas, aro EA =5 cM. Hatlirure:

a) CE; 6) nromane deTnipexyronbHrka ABCE.

2) Haiigure naomajns pomba, OAHE HS YIVIOB KOTOPOrc paBeH
120°, a cropoHa pasEa 10 cm.

1) B npamoyronsEuke ABCD AB=5c¢m, BC=18 cM,
AM =13 cMm, rme M — rtouka cTopoHsl BC. Haiigure:
a) MC; 6) naomaAs YeTHIPEXYTONBHERKA AMCD.

2} Hailiante naomaaes poMmba, OJHH H2 YIJIOB KOTODOTO paBeH
60°, a cropoHa paBHA 8 CM.

1) Ha ctopore AB ksagpata ABCD B3ATa Tourka M Tak, 4To
CM = 25 c¢M. [Iuarorans xeagpaTta pasaa 20+/2 cM. Haltaure:
a) AM; 6) mromags YeTHpexyroasHHKa AMCD,

2) Opuu M3 yraop pomba paser 135°, a cropona pomGa pas-
Ha &. HaiiguTe nmaomage pomoda.

1} Ha cropoHe BC npamoyrolLHHKA B3ATA TOYK& M Tak, uTo
AM =13 cm, AB =12 ¢m, BD = 20 cm. Haiigure:

a) MC; 6) nnomagh ueThRIpeXyTroasHEKA AMCD,

2} Oagun nz yraos pombGa pasen 45° a ctopoma poMda pab-
Ha g. HaiiauTe numomaas pomGa.

1y B Tpeyroapunke ABC AB =17 e¢m, BC = 25 cM. Bricora
BD paeua 15 cm. HafiguTe naomans TpeyroJsHHKA.

2) B pombe ABCD puicora paBHa X, a ZABC = 120°. Ha opa-
moit BC paara Tourxa M. Hailiaure miomaas TpeyroasHurka AMD.
1) B TpeyronbEMKe ABC ZA =45°, a srcora BD =2 cM.
Haitpure naomans TpeyrodsHAKa, ecan npaMaa BC cocras-
adger ¢ npamoit AD yroa 60°.

2) B napannenorpamme ABCD BD 1 AD, BD=10cwnm,
AC = 26 cm. Ha npamoit AD Baara touxa P. Haiigure nno-
wane TpeyronsHnka PBC.

B Ttpamemau ABCD BCIl AD, AB=8c¢m, BC=17,5c¢cm,
CD=86cM, AD=17,5 cm. Haliaute naouaas TpamellHu.

B tpanenuu ABCD BC n AD — ocuoranua. AD =10 cn,
BC=5c¢m, AC=9 cm, BD =12 ¢m, Haligure miomaige Tpa-
nemun.

NMOAOBHLIE TPEYTOAbHUKH

§ 34. ONPEAENEHHE NOAOBHLIX TPEYTONbLHHUKOB.
OTHOLWLEHWE NAOWAAEA NOAROEHLIX TPEYTOABHUKOB,
TEOPEMA O BWCCEKTPUCE YIAA

1) AB w AB,, BC u B,C;, — cxoACTEeEHKIe CTOPOEH NO-

BobGHEIX TpeyronbEMKoB ABC u A,B,C,, B?g = 2,5,
1

A C, =4 cm, ZB = 47°21". Hafinure £B,, AC H oTHOweHNe

WIoWage#l 3THX TPeyroJbHHKOB.
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2) Ilepamerp TpeyroJbHHKA pased 25 cM, a ero 6ECCeKTpHCA
AETHT MPOTUEONOAOKHYI0 CTOPOHEY Ha OTPEe3KH, pABHEIEe 7,5
u 2,5 cM. Hafiznte CTOPOHH TpPeyroAbHUKA,

1) Tpeyronernxku ABC u A B,C, nopobuu. BC u B,C,, AC
u A,C, — exoacreeHHHe cropoHE. Haiigare yron C,, AB
H OTHOHmIEHHe Nnomazell »THX TPeYroJbHHKOB, €cChH

Afgl =44, A\B, =5cn, £C = 15°31".

2) Ilepumerp Tpeyroanavka pabed 35 cM. Hatinure orpeskn,
Ha KOTOpbBle GHCCEKTPHCA TPeyTro/IBHHKA JeJUT MPOTHBOHO-
NOKHYI) CTOPOHY, €CJIM ABE APYTHE CTOPOHLI TPEYTOABHHKA
pasEH 12 m 16 oM,

1) MH u CP, MK u CT — cX0OACTBEHHBIE€ CTOPOHHI IIOAO-
HREIX TpeyroJdsEAKOB MHK u CPT. Haliqure TP, vron H n
OTHCOII¢HHMe maAomaneii TpeyroasHHKOR CPT w MHK, ecnu
%:%, HK =11 e, £P = 31°.

2) Orpesox BD sapaserca 6uccerTpHcoit TpeyroasHuKa ABC,
yril ABD u A pasunl. AB=28cm, BC =36 cn,
DC = 27 ¢cm, Beruncaure BD.

1)} Tpeyroasrnkn KEP m COT nogobuni, KE n CO, KP
n CT — EX CXOACTBEHEKIE CTOPOHHIL, gg = %, EP=2.2cuM,
£T = 42°5'. Haiiaure yron P, OT B oTHOmMeHHe Oaowiagei
TpeyronsHHKoB KEP m COT.

2) Orpesox CD sBaserca HuccexTpucolt TpeyroasHura ABC.
AC=15¢Mm, CD =10 ¢, BC =12 cM, yrau ACD u A pas-
Hu, Hafiaure BD.

1}y ABwu AB,, BCu A,C; — cxoacTBeHHREIe CTOPOHE NOA0G-
HbIX TpeyroabHHKOB ABC n A,B C,. Hatiaure B,C,, yron A
M OTHOIUeHHe IIomamed TpeyroxrEmkoB ABC w A,B,C,,
eciu BC: A,C,=56:2, AC=7 nam, £B, =17°.

2) B pasnoGegpenHoM TpeyroabEnKe ABC Touxka E — cepe-
AAHa ocHOBaHMA AC, a touka K geamr ctopormy BC B oTHO-
mepnu 2 : 5, cupras or pepmuuel C. Haliaurte oTHOIeHHe,
B KoTopoM npamMaa BE neaut orpeszoxk AK.

1) B noaobunx rpeyroasankax ABC u C/AB, ABu C/A,,
BC u A B, — cxojAcTBeHHLe CTOpoHH, BC : AR, =3:4,
AC = 6 cm, LA, = 15°, Haiignre B,C,, yron B u oTHoOmenue
naomageli rpeyroasankes 4,8,C, n ABC,

2) B Tpeyronvanke MHP MH = HP, Touxka K — cepeamna
orpeska MP, a O € HP. Ilpamaa HK penutr orpeaok MO
B DTHOWEHNH 3 ; 4, cunras oT Toukn O. Hafigure oTHOmMEHNE
HQ : OP, ’

1) ABC — parROOeIpeRHHI NPAMOYTOABHHH TPeYroJbHHK
¢ rHHoTeHy3soll AC, BD — ero BHcoTa. 3alHIIHTe DaBeHCTRO
OTHOIDeHU! CXOACTReHHEIX CTOPOH TpPeyroibHMKOB ABC m
BDC, ecnn H3BECTHO, 4TO OHH NOAOOHEI.
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2) B tpeyroanHure ABC AB=BC, AA, u BB, — OuccexT-
pucel. dokaskHTe, UTO AAHHKIE TpeyrolbHHK DaBHOCTODOH-
HHH, ecitn BA, = AB,.

1) ABC — mepaBHoOeApeHHRT OpPAMOYTOABHEIA TPEYTOdb-
HHK ¢ runorenysoii AC, BD — ero BricoTa. 3anmmuTe pa-
BEHCTRO OTHONIEHHH CXOACTBEHHEIX CTOPOH TPEYTOJBHUKOB
ABD u BCD, eciH HBeCTHO, UTO OHH OOAQOHEL.

2) Hokaykure, UTo ecjan MeAHAHA M BBICOTA, IPOBEEHHEIE H3
OAHOH BEPINHMHH TPEYroNbHEKA, AEJISIT €ro YroJ Ha TPH paB-
HBIE€ YACTH, TO 3TOT TPEYIOJbLHUK MNPAMOYroAbHEIY,

§ 35. NEPBbIA W BTOPOA NPU3HAKHK NOJOBHA
TPEYTOAGHHKORB

1) Hoxaxxure, uro uzobpaskeHHEIe Ha pacyEKe 147 Tpeyroan-
HHKN nomo0HEIL,

2) Hpogonmenua OGOKOBRIX CTOpoH Tpamenpn ABCD
{puc. 148) nepecekaloTca B Touke O, Haitaute BO u otHO-
neHHe MIoIAfed TPeyroABHHKOE BOC nm AQD, ecan
AD=05cem, BC =2 cMm, AO = 25 cmM.

1) Hokamxnre, 4T0 N3oGparkeHHEIe HA PHcYHKe 149 Tpeyrois-
HHKH HOT0OHBI.

2) Orpeskn AB u CD mepecexarorcs B Touxe O (pue. 160),
A0 =12 cm, BO =4 em, CO = 30 em, DO = 10 cm, Halizgure
yron CAQ, ecnr ZDB0O = 61°. Halfinure oTHOIIeHHe Iaomia-
pefi TpeyroapHnkoe AOC u BOD.

1} HowaxxuTe, 4To H3obpaskeHHHe HA pucYEKe 151 Tpeyrons-
HEKH MOA00HDI.

2) Ilpamasa, mapanineasHas cropoHe AC TpeyrolsEura ABC,
nepeceraer CTopoEsl AB u BC coOTBeTCTBEHHO B TOUKax M
u H, Halizute AC 1B oTHOmIeHNE IVIOLIaZeH TPeYTOALHHKOB
ABC u BMH, ecimu MB= 14 cv, AB = 16 cmM, MH = 28 ¢m.
1) Morasmre, uTo TpeyroabHuky MBH u CBA nono6HM
(puc. 152). :

2) B tpeyronsBnke ABC AB=15M, AC = 20 M, BC = 32 ™.
Ha cropone AB ornoxen oTpesok AD=9mM, a HA cTOpO-
Be AC — otpesox AE =12 m. Halianre DE . oTHOLIeHHe
anomaiesd TpeyroabHuros ABC n ADE.

c, 1) A B ¢ B,
10 ‘ \60° 70°\/
C 8l lc 6° |
A“ &
A D A,

A, 6 B
Puc. 147 Puc. 148 Puc. 149
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C A <, A C
Puc. 150 Puc. 151 Puc. 152

A B

M

D H
2
C A C

Puc. 153 Pne. 154

1) Ha pucynke 153 £1 = 22, AD =4, AC=9. Haliante AB
H OTHOLIeHHe TIomWanei TpeyronsBarkos ABD u ABC.

2) JwarcHanu ueTHpexyroibHuKa ABCD nepeceralorca B
Toure O, AQ-BQ =CO - DO, JoraxHTe, 4T0 IIOLIANH Tpe-
yroabHUKOR ACD u ABD paeBHH.

1) Ha pnoeyuxe 154 BC | AC, MH 1 BC, 2MC=BC,
MH = 0,5AC. HOoramure, uro AB || CH. Haiigure orHOmE-
HHe maomaged TpeyroabHRKoB ABC u MCH.

2) B tpanenun ABCD AD n BC — ocHoBaHUE, O — TOUKA
nepecedcHna auarodanefi, AOQ : OC =8 : 2. Haiiaure oTHO-
meHHe nnomaneit tpeyroasaukos ABC n ACD.

§ 36. TPH NPH3HAKA NOJOBHA TPEYTOALHUKOB

1) IlopoBHe nu ABa TpeyroawHnka ABC m A B,C,, ecnm

AC=14cMm, A B, =22¢m, B =26cm, A C, =28cn,

AB =11 cm, BC =13 cm?

2) Orpeskun AB u CD, nepeceKaldomuecda B TouKe (), TAKOBHI,
OB _ OC

yro AD || BC. HokakuTe, 4TO o4_ 0D

1) IozoSun nH ABa pABHOGEADEHHEIX TDEYTOJBHHKA, €CIH

6OKORAA CTODOHA W OCHOBSHME OXHOTO M2 HHX HPOMOPIHO-

HANBHH GOKOBOII cTOpOHE M OCHOBAHHMIO ApYyroro?

2) Ilpamasa mnepecexkaeT c¢TopoEBl AB n BC TpevyroanHu-

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



36.3.

36.5.

38.7%,

36.8*,

1) ITogobam a1 asa TpeyronbHuka MHK n CPT, ecan
MH=10, TP =24, HK =15, CP =18, MK = 20, CT = 327
2) Touxa E — cepeauna crTopoEsl BC napanxencrpaMma
ABCD, HoxeasxkuTe, uTo npaMaf AE geauT AHATOHANL DAPAN-
aencrpamMma BD s orHomennu 1 : 2,

1) B3 MeTa/IH4YecKHx CTepikHeil HIroTOBMIH TPU pa3HOCTO-
POHRAX HOAOGHEIX TPEeYroJbHEKA. B KaXAOM TPeyrojJbHH-
Ke GoNpIyI0 CTOPOHY 3aKpACHIE 8 KPacHBI# IBeT, a MeHb-
Iy — B cHHHIL. By#er JM TpeyroJbHHEK, COCTABJEHHEIH A3
CHHHX CTep)KHeil, noAoHeH TPeyroJBHHKY, COCTABISHHOMY H3
KPacHBIX cTepcHeit?

2) Orpesku AB u CD mepeceralorea B Touke O, AB L CD,

AO = %03, OD = 3CO. Hailaure yron OCA, eciu ZDBO = 25°,

1) B rpeyronmeunkax ABC u A BC, AB=7, BC=8,
AC=12, A B ,=4,5, B/, =9, A,C, =5,25. Bmpasnrte
yroa C, uepes yrim C 1 B.

2) OcHoBaENA TpamenuH paBHEH 9 H 6 cM, A BEICOTA PABHA
10 cm. HaijignTe paceTOAHHA OT TOYKH NepecedeHHA AWATOHA-
neit Tpamemnu A0 ee oCHOBAHHNH,

1) HokaxuTe, YTO €C/iH THOOTEHY3Aa ¥ KATeT OAHOIO IpAMO-
YICABHON) TPREYrOJABHHKA NPCOOPOHOHAJIBHE I'HNOTEHY3Ee H
RATeTy APYroro OpAMOYroJbHOTO TPeyroJbHHEKA, TO TAKHE
TPEYrONbHHKM MOmoGHBI.

2) Ha ctoponax AB, BC u CA Tpeyronbanka ABC oTMeue-
HE COOTBETCTBEHHO Touxu M, H, K Tax, ure 44M = AB,
3HC = BH. B KaKkoM oTHOmeHHN Dpamaa MH aeaur orpe-
sox BK?

1) Ha pmreyare 155 2 ABCD — pmapanneaorpamm,

_ AP
CK
meilA. .
2) Moxaxnre, ure Asa pasHOGEAPEHHEIX TPEYTOJBHEKA MO~
AoGHBI, ecan GoxoEada CTOPOHA M MeJHaHa, HNpPOBEAcHHAHA
K HeH, OAHOTO TPeyroJdbHUKA NDONOPHHOHANBHM BoKoBOd cTO-
DoHe B MeAuaHe, NPoBeJeHHOR K Heil, APYroro TpeyroJabHHUKA,
1) B rpeyronbenxkax BME m DTH na pucyaxe 156
BM : DT'=ME : TH = BE : DH, Joxaxnre, uro ABCD —
napaxienorpaMmM,

AM
cr

# 1. Hoxasure, ¥T0 YeTHPeXyroldsHuk MKTP — Tpe-

B K C

Pnc. 155
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37.1.

37.2.

37.8.

37.4.

37.5.

2) DokaskwuTe, YTO OTPE30K, COBMHMHAIIOITHE OCHOBAHHA BLICOT
OCTPOYIOALHOI0 TPEYTOJBHHMKA, OTCEKAET OT 3TOTO TDPEYIOib-
HAKA TPeyTrOJABHNK, DONOGHHHA AaHHOMY.

§ 37. CPEQHARA NMHUA TPEYTONbHMKA.
CBOWCTBO MEAMAH TPEYTOAbHMKA

1) M u K coOoTBeTCTBeHHO — CE€peAHHK cTopoH AB u BC
TpeyroabEuKa ABC, MB=6 e, MK =5 cM, BC = 14 emM.
Haitanre nepuMerp Tpeyronnanka ABC,

2) HaiianTe paccToAHME OT TOYKH NEPEcedeHHs MeAHAH paB-
BoOeApeHHOTO TpeyroasHnKa ABC go ctopors BC, ecan
AB=AC=10¢M, BC =16 cm.

1) K u P coOTBeTCTBEHHO — cepefHHEI cTopoH AB u BC Tpe-
yroabauka ABC, AC=8 cm, CP =6 ¢cM, AB = 14 ¢M. Hail-
IWTe DepuMeTp Tpeyronbanka BKP.

2) B paeroGegpenHom TpeyroabHuke ABC AB= AC=
= 18 cm, BC = 10 cm. HaiiauTe pacCTORHHE OT TOYKH Nepece-
YeHWA MeZMAaH TPEeYrolbHHKA OO BepIIMHL A.

1) B npaMOYroAbHOM TpPeyroabHHEE ¢ yriom 30° K MeHBIIHM
KareToM 6 cM BpoBedeHb! cpexHme auHuH. Hajiante nepH-
MeTp TDeyroAbHHKa, OGPASOBAHHOIG CPeAHMMH IHHHAMH.
2} B rpeyronbHHKe co cropoHamMmu 25, 25, 14 cm HalizmTe
PacCTOAHHA OT TOUKH HepecedeHMsA MeIUaH A0 BePUINH Tpe-
YrOABHHAKA,

1) B npamMoyroAbHOM TPEYrOJbHHKE ¢ YIaoM 45° ¥ rumore-
Hysoit 8 ¢eMm mpoeegenm cpeaHHe NHHHH. HallauTe nepuMerp
TPEYTOJIBHAKA, oGpASOBAHEONO CPeAHNMH JHHHAMH.

'2) B papmofegpeEHOM TpeyroilbHEKEe DACCTOAHWA OT TOYKH

nepecevyeHHA MeZAAH A0 BepUIMH TPEYTOJBHHKA PaBHBI 25,
14 u 25 cM. HafiauTe cTOpOHE TpeyroJbHAKA.

1) B tpeyroasanke ABC meauanw AA,, BB, u CC, nepece-
xawoTted B Touke O, Toukn A,, B,, C, ABNdAI0TCA cepeHHAMHA
orpeakor OA,, OB, OC, cooTBeTcTBeRHO, JoKaxnTe, HUTO
TPeYroNEHHKH ABC u A,B,C, nojoGHEL.

2) B TpeyroasHHEE co cropoHaMme 15, 15 u 24 cu matligare pac-
CTORHHS OT TOUKH TNepecedeHHA MeAUaH N0 CTOPOH TPEYTolh-
HHKA.

1) B tpeyroavanke ABC Meguanst AA,, BB,, CC, nepecexa-
1orca B Touke O. Touku A,, B,, C, ABIAIOTCH COOTBETCTBEH-

'HO cepeguHAME OoTpeakoB AQ, BO, CO. IoxkaxuTe, 4TO Tpe-

yronsHMKR A,B,C, n A,B,C, paBHH.

2} PaccToAHHS OT TOYKH IIEpEcedIeHHA MeZHAH paBHOOeApeH-
HOr'0o TPeyTroJABHHKa 0 ¢TOPoH pasHu 8, 8 u § cm. Hatifmre
CTOPOHM TpPEYTOJLHEERA.



88.7%.

§ 38. NPONOPIHOHANBHBLIE OTPE3KH
B NPAMOYTOALHOM TPEYTONbHHKE.
AENEHHUE OTPE3KA HA PABHbIE YACTH

1) B TpeyrolbHHKe Ha PHCYH-
ke 157 a, =1, ¢ = 4. HaiiguTe
a, b, b, A
2) HaueprHTe OTPEsOK H, MC-
NO0AL3YH LOHPKYJIL, JHHEHKY
M YepPTeXXHBIA YTOJABHHK, PAa3-
Jeaute ero Ha § paBHEIX 4Hac- A
Tel,
1) B TpeyroabHuke, Hzobpa- Pue. 157
JXeHHOM Ha pHeyHKe 157, a,= 6, b, = 2. Haiiaure &, ¢, a, b.
2) HauepTute OTpesoK H, HCOONB3YHA LUPKYJAb, JuHeHKY 1
YepTreMHH YTOJALHUEK, PA3JelNTe erc Ha 3 paBHEIE YaCTH.
1) TunoTeHy3a OPAMOYTOJLHOIC TpeyroibHMKa paBHa 13,
OA¥H K3 RATeTOB papeH 5. Halizure BTOopoil kaTeT, BRICOTY,
NPOBEAEHEYIO B3 BEPIINHLI IPAMOPO ¥IVIA, H OTPE3KH, HAa KO-
TOphIE TA BHICOTA AEJIHT THNOTEHY3Y.
2) HauepTHTe OTpe30OK W, HCNMOAB3YA LUUPKYJAL, JUHeliKy #
YepTeHHH YrofAbHUK, pasfeaNTe ero B OTHoleHHu 3 : 2.
1) BuicoTa, npoBeAeHHAA K THIOOTEHY3e NPAMOYTOJIBHOIO
TpeyroJLHHMKA, paBHa 5, a ogmH u3 KateroB 13. Haitaure
TUOOTEHY3Y, BTOPCH KATeT H OTPeSKH, HA KOTOPHE BHICOTA
JeIHT UMCTeHyay.
2} HauepTHTe OTPe3SOK H, HCOOJb3YA LHPKYIb, JHHEHKY
H YepTeXHHI YrONbHHK, Dasfe/IiTe €ro B OTHOMCHUH 3 : 4,
1} TunoTeHy3a nDpaMOYrolBHOTG TPEYroJIbHHKa parHa 5,
a4 BHICOTA, NpOBeAeHHAA K Heil, paHa 2. Hafigure KaTeTH
1 OTPE3KH, HA KOTOphIe STA INNCTEHY38 JAENMTCHA BBEICOTOM.
2) HaveprHTe TPR NPOH3BOJLHHIX oTpe3ka AB, A.B;, A,B,
M, NCOOALEYA DHPKYAR H JHHEHRY, DOCTpoiiTe OTpesok XY,
yAosaeTsopaOmuil yeaosnio A,B, : AB= A B, : XY,
1} B npamoyroabHOM TpeyronbHuke ABC x rumotenyse AC
npoeefeHa BuicoTa BD, BC = 2 cm, AD = 8 cu. HafianTte DC,
BD, AB,
2} JMaHwW TpH OTpesKa, EMelOIIHe LAHHH &, b, ¢. TlocTpoiite
OTPe30K AJUHOR X, MCIOABIYA OHUPKYAL A JHHEHKY, eCan
ax=b-c.
1) B Tpameunun ABCD <A =90° ayu DM, asnaomuiica
GuccexTpucoll ocTporo yraa ADC, mepecexaeT oTpesox AB
B ero cepegumae — Touxe M. Hs touknm M nposesen mnep-
neHiukyaap MK K cropone CD. KC=4cvm, KD=9 ¢nm.
Haiinure MK.
2} HManb! ABa OTpesKa, nmewmHe ANHHH ¢ n &. IlocTpoiire
2ab

OTpe3oK AnuHoi » MCIIONB3YA IUPKYIL A JHHEARY.
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38.8+,

39.1.

39.2,

39.3.

39.4.

39.6.

39.7%,

39.8%,

40.1.

b2

1) duaronany OpAMOYTrOABHOH TpPANEIINH B3AHNMHO IEpIeH-
Iurynspusl. HaiiginTe MeHbINee OCHOBAHHE TPANCIUH, €CHH
ee BBicoTA paBHA 2, a OoJablllee OcCHOBaHue 3.

2) Ilyeth a 1 b — ANMHB ABYX JAHHEIX oTpeskoB, Hemoanaya
OUPKYAL W JuHeRKY, nocrpoiite oTpesok nmnHOM 0,4Vab.

§39. 3AAAMH HA NOCTPOEHHE METCAOM NOAOBHMA

Ilo pamaoMy yray H u jauHnM oTpeskam D,Q,, P,Q,, P,Q,,
HCMONbLAYA LHPKYJIb, JIHHeHKY H 4YepPTEeRHEIE YroAbHUK,
njgrpoﬁ;% TpeyroabEnK ABC rtak, urobw <A =/H,
P - B # AC = P,0Q,. |

Ilo manneM orpesxkam P,Q,, P,Q,, PyQ,, PQ,, uHcnonwsys
OUPKYAbL, AHHEHKY M YepTe)KHEIH YroJIBHHK, mocTpoiiTe Tpe-

roxeauk ABC Tax, utobm 2B - _AC - BC , sc0-p.a,.
Y ’ RQ,  R@ B& S
Hcenone3sya THPKYAB, JHHEHKY H 4YepTeXXHRIH YrOJbHHK,
MeToZOoM NoZob6HMA mocTpoliTe TPEYTOJBEHHK IO ABYM YIJIAM
H BLICOTE, IPOBENEHHOII H3 BePIIHHBEI TPETRETO VIIA.
Henmoneaya UMPKYAb, AHHEHKY B YepPTe)XHBIH YrOJBHHK, Me-
TOACM NOAOOHA NOCTPOMTE NPAMOYIOABHBIH TPeyrOJBHHE IO
OCTPOMY YIrIy B OHCCeKTpHce HpAMOro yria.
Henoapsys DHPKYAL, JHHeHKY H 4epTekHHIE YroJABHUE, NO-
CTpOIiTE MAPAIAENOrpaMM, CTOPOHH KOTOPOTO OTHOCATCH Kak
1: 2, 0o ocTpOMY VIVIV H AUAMOHAJHM, IpOBeAeHBON H3 Bep-
IINHB TOrC YIJAa.
Hcenoawaya THPKYIDL, JHHEHKY B Y€PTEKHHIM YyroAbLHUK, NO-
CTpOTE MAPAINENOrPDAMM, CTOPOHB KOTOPOI'O OTHOCATCH KK
1: 3, mo TynoMy yray H GoJablllell AHATOHAIH,
B TpeyronbEuKk ABC BnEmuTe papHOOCApPEeHHHIA IPAMO-
yronsHHHE Tpeyroabuus MHP tek, urobm Touknm M, H, P
GLLIH TOYKAMH cTopoH AB, BC n AC coOTBETCTBEHHO, 8 YIOX
MHP 6un paren 90°.
B panHH# TpeyroAbHHK BIHIIHTE MPAMOYTOJBHHEK C JAHHEIM
COOTHOLIEHHEM CTOPOH TAK, UTOOHI ABE €r0 BePIIHHLI NPHEHAA-
JIeKANH PAa3HEIM CTOPOHAM TPeYToJBHHKA, 8 OBE ADYrHe Je-
MATH Ha TpeTheii.

§ 40. WIMEPHTENbHBIE PABOTbhI HA MECTHOCTH

Haiigure BricoTy aepepa (puc. 158), ecnum gamna mecra AC
¢ spamamoimlefica naaHkolfi paeda 1,5 m, BC =33 M,
BC,=13,2 m.

Jnfa onpepeleHHA PACCTOAHHSA OT TOYKH A A0 HeAocTyIHOHR
TouKkH B (prc. 159) smbGupalor rouky C u uamepdaor AC, £A4,
ZC. 3aTeM cTpoAT Ha OyMare TpeyroabHHK A.B,C,, nopob-
HEI TpeyronpERKY ABC. Brruncnure AB, ecnu AC = 112 m,
A,C, =5,6 cM, AB, = 8,4 cu. BreiudcaeHHa obocHyHTE.



40.3.

40.4.

41.1.

41.2.

41.3.

41.4.

41.5.

Puc. 158 Pre. 159 Puc. 160

JnuHa conHedHoit TeHH oT JepeBa papHa 24 M. BeprukaabHEH
mecT BrIcoTol 1 M 50 ¢cM B TOT Ke MOMeHT oTODACHIBAET TEHL
amuBo# 1 M 60 cM. BeluMcanTe BRICOTY AEepeEa.

HOna ompejgeneHHsa PACCTOAHHEA OT TOUKH A A0 HeZOCTYNHOH
roukH B (pumec. 160) mamepnau yrawm A m C, moayummm
LA =45° ZLC=60°, AC=80wm. IlocTpoiiTe B TETPAAM
TpeyroaeHuKk A, B,C,, nogobEmii TpeyroasHury ABC, cpe-
AafiTe HeOGXOAMMHEE HIMEDEHHA M HAfUTe MCKOMOE paccTod-
HEE.

§ 41, NOAOBHLIE MHOTOYTONbHHUKH

1} O0BAcCHHTE, NOYEMY JecATHYTONBHHK He MOMeT GHTh mo-
AoDEH ReBATHYCONBHHKY.

2) HujinaTe DEPAMETPLI ABYX NOAOGHEIX MHOMOYrOJABHHKOB
¢ KoshdpuoreHTOM NOAOOHA R = 5, €cJH HX pa3HOCTH PABHA
16 cm.

1) HanAwTCA AW PABHBIE MHOTOYTOIBHAKH NOAOSHHMA? Pas-
HE JH DoAo0HEREe MHOIOYrOJBHAKHT

2) CyMMa nepHMeTpPOB ABYX NOAOGHAIX MHOTOYTOJILHHKOB pPAB-
oa 490 M. Hafigure kamapil ns neprMerpon, ecan Koadhms-
eHT nogobua paBeH 6.

1) ChopMynmpyiiTe ofHH H3 NPHSHAKOE NoA0OHA poMGOE,

2) AnuHa CTOPOHBI MHOTOYTOJILHHKA DaBHA 3 M, a OAHHa
CXOACTBEHHO# CTOPOHBI MOACGHOTO eMy MHOIOYTONBHHKA PaB-
Ha 48 oM. Haiigure mepmMeTphsl 5THX MHOTOYTOJBHAKOB, €CIH
EX pasHOCTh cocTaBjgder 12 M.

1) Chopmynupyiite oaxE HI OPH3EAXOE nONo6HS DpaMO-
YTOALHHKOB.

2) CyMMa DepEMeTpPOB ABYX MOACOHLEIX MHOTOYTOJNBLHIKOB DAB-
Ha 56 M. Haiiaure aTH nepAMeTPH, eCJAM MEHBIOIAS CTOPOHA
OepBOre MHOICYIOABHHMKA PaBH&A 4 M, 4 MEHBIIAS CTOPOHA BTO-
poro 72 amM.

1) BuemHunif 1 BHYTpeHHEKH KOHTYPEI PAMKHM HMeEKOT (opMy
NpAMOYTrOJNBHHKA, IMINPHHA paMKH paBHa 2 cM, Byayr am no-
RoOHE] BHeMIHHUI H BHYTpeHHRE DpAMOYTrOJEHUKY, eCJH BEELN-
Huli umeer pasmep 30 x 40 cm?

2) B Tpaneuur ABCD AB = BC = CD. MuarosHaan Tpaneodan
mepecexaloress B Touxke (. HafifnTe OTHOIIeHHEe OepPHUMeTPOB
TPeyroasEEKoE ABC u BOC, ecin AC : BC=5: 4.
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41.8.

42.1,

42.2.

42.3.

42.4,

42.5.

42.6.

43'1‘

1) IlpAMOYroAbHEIE IEMENTHEI® IINMHTEI, BEITYCKA€MEIe 3aBO-
HZOM, HMEIOT TaKHMe pasMephi, YTO HOJOBAHA IJIUTH HonobHAa
nenolt rinre. Hallanre orHomenne cTOPOH TAKHX IJAHT.

2) OcHOBAHMH TpanenHH pPaBHH 4 X 9 cM, 4 OflHA U3 AWATOHA-
neft 6 em. Hafizure OTHOWIEHHEe IePpHMETPOB TPEYTONBHIKOB,
Ha KOTOphle AHATrOHANE pas(iHBaeT TpamenHio.

§ 42. CHHYC, KOCHHYC, TAHFEHC OCTPOIO YFNA
NIPAMOYTO/IbHOIO TPEYIONbHHKA.
OCHOBHOE TPUIOHOMETPHUYECKOE TOXAECTBO

1)} Hafigure cuHyC, KOCHHYC W TAHIeHC OCTDHIX yrios A u B
NPAMOYIOJBHOTO TpeyroaeHuxa ABC, ecnu AB =13 oM,
BC=12cM.

2) Haiigure sin o 1 tg o, ecou cos o = —43-, 0° < < 90°,

1) HajiguTe CHHYC, KOCHHYC H TAHTeHC OCTPRIX yrioB A u C
NPAMOYIroALHOTO TpeyroabHEKA ABC, ecanm AC = 25 oM,
AB=1T cmM.

2) Haidlaure cos o0 1 tg «, ecau sin o = g, 0° < o < 90°.

1) Horaxkmre, 4YTO ecqH IBA NPAMOYTOJBHBEIX TPeYTOJBHHKA
HMEIOT I¢ PABHOMY KATETY, TO OTHOWIEHWEe CHHYCOB YTJNOB,
TNPOTHBOJIEYKALIIHX STHM KaTeTaM, ofpaTHO OTHOIIEHUIO T'AM0-
TeHY3, 8 OTHOIIEHHE TAHTEeHCOB 3THX YIioB O0paTHO OTHOLUE-
HMI0 HEPABHRIX KATETOR,

2) Haidlgure sin o u cos o, ecnu tg o = %

1) Hokaxpre, YTO €CAH ABA NPAMOYIOJABHHX TPEYTOJABHAKA
HMEIOT PABHELIe THIOTEHY3Hl, TO CHHYCHI HX OCTPHIX YIJOB Ipo-
DOPHEMOHANEHE MPOTHEONONOKHEIM KATETAM, # KOCHHYCHI
STUX YLI0OB OPONOPUHOHANBHEI IIPHJSKAIINM KATETAM.

2) BrivrcanTte sin ¢ 4 cos ¢, ecau tg o= %

CropoHB OCTPOYrONLHOTO TPEYIOABHHKA paBHHE 13, 14 =
15 c. BHUYNCAHTE CHHYC, KOCHHYC H TAHTEHC KAMXJ0ro u3 yr-
JOB TPeyroALHNKA.

Brriancanre cMHYC, KOCHHYC M TAHTEHC YILJIOB OCTPOYTOJILHOTO
TpeyroJdbHBKAa ¢o cTopoHaMH 17, 25 u 28 oM.

§ 43. PEWEHVE NPAMOYTONbHbIX TPEYFOJIbHUKOB
€ WCNONb30BAHUMEM MUKPOKAMNDBKYNATOPOB
1) B rpeyronsHuse MHP /P =90°, MH = 4,67, /H = 65°12", -
HeilizaTe HeHM3BeCTHEHIE TIEMEHTHI TPEYroJbBHHKA.

2) Haiigure yram TpeyroflbHHEKA, CTOPOHH KOTOPOTO PaBHE
9,5; 9,5 u 6,5 cm.,

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

HaiianTe HeH3BECTHBIE OJIEMEETH TPEYTOJBHHEA.



43.3.

43.4.

43.5.

2) Haiigure yrasl TpeyroAbHHKA, CTOPOHHL KOTOPOrO DABHH
95; 95 n 178,5 M.

1) B TpeyronpHuKe ABC /C = 90°, £A = 20°30’', AC = 32,6 cm.
HailianTe HEH3BECTHRHIC BMEMEHTH TPEYTOJbBHHKS. |

2) B papnofenpenHoi Tpaneuun oCHOBAHUA paBHLL 9 B 5 oM,
a oguHE us yraos 147°1%, Haelfiaure naomane ¥ NepuMerp Tpa-
oeuuu,

1) B tpeyroanuEure PEC £C = 90°, LP = 63°24', CE = 15,9 cm.
HaiinnTe HeHzBecTHBIS HIEMEHTEl TPEYTOJLHHKE.

2) B mpaMoyroapHoi#l TpamemMH oCHOBAHWA paBHH 13 u 8 cm,
a ognH w3 yros 112°567'. HaliguTe NepuMerp M OAIOMAAL Tpa-
Nensn.

1) B rpeyroasauxe ABC £C =90°, AC = 2,7 cm, BC = 3,22 cM.
HaiiauTe HeM3BECTHEIE 3AEMEHTH TPEYrOJILHHEA.

2) B TpeyroJnHHUKe IBE CTOPOHH! paBHEL G u 8 cM, a yroJa Mex-
ay Eumu 40°31°. Haitaure HelsBecTHEIE YIVIEI M CTOPOHY TDe-
YrOJAbHHKA,

. 1) B TpeyroJAbHUKe CDM M = 90°, CD=4,2 cm,

CM = 2,7 c, HaiiguTe HeN3RECTHEIE DJIeMeHTHI TPEYTOJALEHES.
2) B TpeyroabEHKe ABREe CTOPOHBI TPEYrOJIBHHKA paBHB 10 #
12 cm, a yron Mmexkjy mumu 141°13°. Hafifure HeH3BeCTHEHI
YPJABE H CTOPOHY TPEYTOJILHHKA.

§ 44. PEWEHHE NPAMOYTOAbHMIX TPEYFOAbHUKOB

. 1) B tpeyronvaake ABC, nsocbpakenHoM HA pucyHke 161,

yron ACB npamoii, CD — BuIcOTa TPEYTOABHHKA, yroa A pa-
BeH a. Halinute AC, BC n AD, ecan U3BecTHO, 4TO AB =m.
2) CroporE! mapanaencrpamMma pasHE 8 u 10 cM, yron Mexay
HEMAa 60°, Halizure nnomaak napa/uieiorpaMMA4.

. 1) Ha preyHke 162 n306paskeH TpAMOYTOJBHEIR TPEYrOJIBHAK

MHP u ero sucora PK, /MPH =90°, PH = b, £LH = p. Haii-
aure MH, MP u KH.

2) HaiiguTe MWIOIALE DAPAJIIEJIOTPAMME, ¥ KOTOPOI'O CTOPOHEI
paBHEI 8 1 6 cM, a yroa papeH 45°.

1) Ha pucyrke 163 uzofipaseHbl HPAMOYTOALHEIE TPEyIrOib-
aukn ABC um ADB (LABC=.D=90°, ZCAB=u,
£ZABD =, BC = a. Haiinunre AD.

Pac. 161 Puc. 162 Pmec. 163
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4‘4.6.

44.7%,

44.8%*,

45.1.

A
.
D A C A [
Pre. 164 Fec. 1656 Puec. 166

2) B npamoyroabHoil Tpanenuu MeHbUIee OCHOBAHWE PABHO 6,
a Meusmasn Gokosas cropoma 2+/3. Halinure naomaas Tpamne-

IHH, eCJH OJHH U3 ee YrJoB paben 120°,

1) Ha pucynxe 164 maofpakeHB NMPAMOYTOAbHEIE TPEYrOJIh-
HHKH ABC wu ABD {(£{C=/ABD=90°), JCAB=q,
LBAD =B, AC=m. Haiignre AD.

2) B pamHoGeApenHoll TpanemumH MeHBUIEe OCHOBAHHE DAB-
HO 5, a BricoTa v3. Hajinute ILIOMAAL TPANEHH, eCIX OAHH
H3 ee yriaos papen 150°.

1) B rpeyronsunxe ABC, usobpaxkeHHoM Ha pucyHke 165,
yroan C opamoit. BaccerTpuca AD papHa I, yron BAC pa-
BeH .. Hafiaute BD.

2) B pasrofeapenrom rpeyroasEuke ABC AC — ocHoBaHue,
ZA = 30°, CD — prcora. HaliznTe BLHICOTY, ONYIICHHYIO H3
Bepmunkt B, ecom AD = 20 cm.

1) Ha pucyere 166 Haolbpayken TpeyroasHux ABC ¢ npsa-
MM yraom C, ZBAD=f, ZBAC=qa, AB=m. Haiigu-
Te BD.

2) B paeuoGeapenHoM TpeyromsHuke ABC AB=BC,
ZABC = 120°, CD — snicota. Hajfimure AD, ecan pricora,
nmpoEefeHHAA K OCHOBAHMIO, papHa 10 cM.

B TpeyronvEnke ABC AB=BC, BF u AE — BHCOTH,

AE ; BF =%. HaliguTe XKoCHHYC yria NpH OCHOBAHHH Tpe-
YTONBHHUKA.
B Tpeyronsanre ABC AB = BC, BF u AE — Bricotnl, Hail-

auTe orHomenme AE ; BF, eclH KOCHHYC YI7a IpE OCHOBA-

HHH TPEYrOJbHHKA DPABEH %

OKPYXXHOCTD
§ 45. KACATENbHAA K OKPY)XHOCTH

1) Ilpamas AB kacaercs OKPY)XHOCTH ¢ meutpoM O U paguy-
coM b cm B Touke A. Halinure OR, ecam AB = 12 ¢M.

2) B Tpeyronsuukxe ABC yron A npamoii. Jokaykmare, uTO
npaMas AC xacaeTcs OKPYKHOCTH ¢ HEHTPOM B TouKe B H pa-
Anycom AR,



45.2.

45.3.

46.1.

46.3.

1) Npamaa AB xacaeTca ORpPYRHOCTH ¢ meutpoMm O M pagmy-
com 15 ¢cm B Touke B. Haiiaure AB, eciim OA =17 cm.

2) YereipexyroabHuKk ABCD — npaMoyroakHuk. Jokamxure,
uro npaMaAa BC KacaeTca OKPYKHOCTH ¢ I[EHTPOM B Touke D
H paguycoMm DC.

1} Hz Toukn A K OKDY:KHAOCTH ¢ HeHTpoM O m paguycoM 8 cM
OpoBegeHnl KacaTeabarle AB u AC (B u € — TOURH KacadaHA).
Haiinure AB H AC, ecay ZBAC =60°.

2) Touka D — cepeguHa ocHoBaHMu AB pasrcGeapenHOro
rpeyroasEuka ABC. Horamurte, uro npaqaa AB kacaercs
OKPYMHOCTH ¢ LeHTpOM B Touke C m pagmycom CD.

. 1} U3 Toukn M K OKPYKHOCTH ¢ LeHTPoM () OpOBeAcHEI Kaca-

rensable MA u MB (A u B — Toukn kacanua). Hafixure AM
un BM, ecnu LAMB = 90°, OM =10 cM.

2) AK — GuccexTpuca paBHOCTOPOHHEro TpeyroasHAKa ABC.
JoxaxnTe, uro npanxad BC KaCASTCA OKPYXHOCTH C HEHTPOM
E Touke A H paguycom AK.

. 1} M3 Toukn M k OKPYXHOCTH ¢ LeHTpoM O H paguycoM 8 cM

npopeAeHsl kKacaTeiakbHble AM u BM (A ¥ B — TouKY Kaca-
Hufa). HaliznTe Depumerp Tpeyroasaura ABM, ecam
LAOB = 120°,

2) Nauer mpamag £ M TOUKa A, He jJekaniad Ha Heli. C moMo-
IR0 QUPKYIAA H JHHeHKH NoCTpoiiTe OKPYRHOCTE ¢ MEHTPOM
B TOYKe A M RacaoImylocd OpAMoO &.

1) H3 ToukH A K OKPYMHOCTH ¢ LeHTpoM O HpOBefeHE KACA-
TearHRle AB u AC (B n C — Touku xacanuda), Haligure nepn-
MeTp TpeyroabHuKa ABC, ecan OA =12 cm, ZBOC = 60°.

2) Nanwl npaMad a, Tourka M Ha Heli M oTpesox PQ. C nomo-
L0 DHUPKYJIA H JHHEHKH MOCTPOHTE OKPYIKHOCTE PATHYCOM,
paBHHIM PQ, Racaromylocs npauoll @ B Toure M,

§ 46. UEHTPANBHBIE Y BNWCAHHBLIE YIibl

1) Toukn A, B u C nenaT oKpy:KHOCTE ¢ HeHTpoM (O HA Tpu
ayru: vAB, vBC u v AC, rpanycHHE MeDEl KOTOPHIX OTHOCAT-
ca kak 7 : 5 ! 6. Haifaure yram ABC, BAC, AOB.

2) Xopast AB u CD nepecerarorea 8 touxke M. Haiigure gaua-
BY Xopael AB, ecnu CM =4 cm, DM =9 cMm, AM : MB=14,
1) BepmnHR TpeyronbHHKa ABC AenaT oKpYysHOCTE C LEHT-
pom O Ha Tpu ayru: vAB, vBC n v AC, rpagycHule Meprl Ko-
TOpHIX oTHocHATca Kak 2 ;: 9 : 7. Hafigure yram AOC, BOC u
ACB.

2) Xopawr MK u PT nepecexarwrca p Touke A. Haiigure anu-
By AM, ecniu AP =2 g, AT=24 o, AM :KA=3:4.

1) Touku A, B u € nexar HA OKPYKEOCTH ¢ LeHTpoMm OO,
LABC = 50°, “AB * «CB = § : 8. Haiinwre 2TH Ayru u £LAOC.
2} HOunamerp AB mepecexaer xopay CD B Touxe M. Haiinnre
OTPe3KH, Ha KOToprle Touka M penur auamMetrp AB, ecanm
r=10cm, CM =4 cM, MD=9 cMm.
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46.4.

47.1.

47.2.

47.3.

47.4.

1) Touku K, M u T nexaT HA OKPY:KHOCTH C HeHTpoM O,
LZKMT =T70°, KM :vMT=15:6. Haiinntre 3T ayrm H
£ZKQOT.

2) Xopna AB nepecexkaer guametrp CD OKpPYKHOCTH C LleHT-
pom O B rouke K. Haiiaure xopay AB, ecau AK = 11 cm,
CK=3cM, OD=12,5 cM.

. 1) OrpyxBEOoeT: ¢ LeHTpoM O EKacaerca cropoH AB, BC,

CA Tpeyronsauka ABC B Toukax P, K, T coOTBeTCTEREHHO.
Haiigure PK, KT, TP u ZPKT, ecan ZABC=57°,
ZBAC = 95°,

2) Touka K penur xopay AP ma orpesku 12 u 14 c¢m. Haligu-
T€ PAAHYC OKPYKHOCTH, ECAH DACCTOAHHE OT NEeHTpa OKPYKHO-
ctu g0 Touku K pamEo 11 cM.

- 1) OKpyHOCTE ¢ HeETpOM () KacaeTca cropod MK, KT u TM

TpeyronbHuKa MKT B Toukax A, B u C cCOOTEETCTBEHHO,
Haitgare yraml TpeyroasEuKs ABC, ecan ZMKT =42°,
LZKMT = 82°, :
2) Xopna PK pneanrca Toukoit M Ha Asa oTpeara PM =7 am,
MK = 8 am. HaiiguTe paccTosHHMe oT ToUKH M po meHTpa
OKDYHOCTH, €CIAH e¢e pagHyc paBeH O am.

§ 47. 3AMEYATENBHLIE TOUKH B TPEYFOJIbHHKE

1} B ocrpoyromsHOM TpeyroabHnke ABC sricothl AA, u BB,
nepeceralorea B rourke 0. Haiigure yron OCA, ecan Z/BAC = 58°.
2) B tpeyronsEuke ABC OuccexTpuckl AA, u BB, nepecexa-
KTCA B TOuKe O, yaameHHoil oT cTopoHH AB Ha 4 eM. Halinure
niaomank TpeyronpHaka BOC, ecan BC = 10 cm.

1} B ocrpoyronsHOM Tpeyroapauke ABC cepefUHHEE DOep-
MeHAUKYNApE cTopoH AB n BC nepecexaioTea B Touke O
n OB =10 c¢cm. Hailiaure paccroanHe oT ToukH O Jo cTopo-
#pl AC, ecan LOAC = 30°.

2) B tpeyroanHEnke ABC MepuaHu AA, m BB, mepecerarca
B Touke O M B3aHMHO nepueHIUMKVIAPHH. HalinuTe niaeciais
TpeyroieEHEA AOB, ecniu AA, = 18 ecM, BB, = 24 cm.

1) B ocrpoyroabEoM TpeyroasEHKe ABC BRIcoTHI AA; u CC,
nepecexawTes B Touke (. Hafigaure yron OBA, ecan
ZOCA = 88°.

2) B rpeyroacEMKe ABC GuccekrpucH BB, m CC, nepecera-
worTea B Touke 0. HajianTte oTHOIMeHMe nuomaneii TpeyroJsnu-
®oB BOA u AOC, ecanx AB=10 cM, AC =15 cm.

1) B ocTpoyroabHoM Tpeyroiabinke ABC cepeaHEHHeE nepHueH-
IARYAAPE cTopon AB nm AC nepeceKaloTes B Touke O
OA =8 cm. Haiigute naomans rtpeyroapauka OBC, ecnan
ZOBC = 60°.

2) B tpeyroacHuKe ABC meanaHn AA; H CC, mepeceKamnTed
B Touke O 7 BsanMEO nmepnenAnKynapHs, HailiauTe cTOpPOHE
TPEYTOALHHMKA, ¢cal A4, =9 cM, CC, = 12 cm,



47.5.

47 06‘

47.7%,

47.8%,

1} B ocrpoyroasroM TpeyrosbHEKe ABC Beicotre BB, u CC,
nepeceralorea B roure O, Halinure yron OAB, ecim BC = 2BC,.
2) B rpeyronrHure ABC megmamsl BB, u CC, mepecexkawTes
e Touke O B BaanMAO nepueHAuKyaapun. Hafianre OA, ecnn
BB, =36 cM, CC, = 15 cM,

1) B ocTpoyroabHOM TpeyroidbHHKe ABC cepelMHHRIE Dep-
nesguKyaApu cropor BC u AC nepecexalorca B Toure O.
Haitarre gnury OC, ecnim AB = 10 ¢M, a £BOA = 120°,

2) Bo BHYTpeHEei ofgacTH TpeyroabHHE2 ABC B3ATA TOY-
Ka O, pasHoyianesHas ot ero cropoH. Hailinute yroa AOC,
ecnn ZABO = 39°.

JIaHEI OKPY)KHOCTE M NPAMAA &, IPOXOAAIIAR Uepes OEHTP
9TOH OKpyY¥®EocTH. Yepes Touxy M, mexmamiyio BHe Kpyra,
M ¢ a, ¢ DoMOIObI JHHeHKH NpoBeAnTe OPAMYIO, NepleHAn-
KYJAPHYIO IIpAMON 4.

JaHE OKDYRHOCTh, OPAMAA, ODPOXOAZAINAR Hepe3 ee¢ IEHTD,
U TOUKA, He JeXKAINad HA OPAMOH, HO IPHHAAJICIHAINAA KPY-
ry. C pnoMomsio JuHeifkn nocTpoliTe ueped 3TY TOUKY IpdA-
MYI0, NePICHANKYIAPHYID RAHHOH npamoil.

§ 48. BNIMCAHHAR OKPYXXHOCTbH

1)} Haiiaute pagayc oRpY:KHOCTH, BNHcaHHOH B pABHOCTO-
POHHHI TpEYroJsHHK 0 cTopoHO# 12 cMm.

2) B uerHpexyroabHuxke ABCD, onmcanHOM OKONO OK-
pyxHocTA, AB=8cm, CD =13 cm, DA = 16 cu. Haiimrre
croponry BC.

1) Paguyc OKpyXHOCTH, BOHCaAHHOI B DABHOCTOPOHHHHA Tpe-
YIOJALHEK, paped 2 ¢M. HaliniTe cTOpOHY 2TOr0 TPeyrOJLHHAKA,
2) Haiiaute cropoHy AB ONHCAHHOTC YETHIPEXYrOALHHKS
ABCD, ecau BC =11 ¢cM, CD =18 cu, DA =15 em.

1} Halinurte paguyc oKpy:XHOCTH, BIHCAHHOH B TPEVIONLHEK
co croporamMu 20, 20 n 24 ¢cmM.

2) Haitanre pagHyc OKPYXHOCTH, €CAHM OCHOBAHENSA ONHCAHHON
OKOJI0 Hee pABHOGeApeHHO Tpanenun pasHE 18 B 36 cu.

1} Haitnure paguyc oKpy3SHOCTH, BIHCARHOHK B TPeVIOALHHE
co cropoHaMH 15, 24 u 15 cm.

2) Haiiaure nepuMeTp ONMCAHHON OKOJI0O OKPYKHOCTH IpR-
MOYTOJBHOH TpamenwH, ecJnm OZHO N3 OcHOBAHHE Gojbmme
Apyroro Ha 6 ¢M, 8 pagHyCc OKPYHHOCTH paBeH 4 ¢M.

1} B npsMOYTOJBHOM TpeYroAbBHHKE OAHH H3 YIJVIOB pPABEH
30°. Hailiggre Mensmyio CTODOHY TPEYIOJILHUKS, €CJIU PAARYC
BIIHCAHHOH B Hero oKpystHOCTH paReH 4 cM.

2) PaceToAHMA OT DeHTPA BINCAHHOIH B MPAMOYTOJABHYI) TPA-
OeNnuy OKPYMMHOCTH o KoHUoB Ooxpmeit Soxopolt cTopoEmR
paeEH 6 1 B cm. HailguTe mromazaes Tpanemuu.

1) B npAMOyrojJBHOM TpPeyToNbHHKe OAWH H3 YIJIOB PABEH
60°, a paccTOAHME OT HEeATPA BIHCAHBOH OKPYHHOCTH 40 BEp-
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49.1.

49.2.

49.3.

49.4.

49.5.

49.6,

IAHE 9Toro yriaa paBao 10 cq. Hadigure 60nemyio cTopoHy
STOTO TPEYrOJbHUKA.

2) PaceTosHEHA OT LeHTpa BOMCAHHOHK B pPaBHOGEIPEHHYIO
TpAmeNHy OKPYIKHOCTH A0 KOHOOB OOKOBOM CTODOHB paB-
Bl 9 B 12 cm. Hafigure nmiaonaie Tpanelmuu,

§ 49. ONHUCAHHAA OKPYXXHOCTb

1) Haiignre paguyc oXpYXHOCTH, ONUCAHHOH 0KOJO paBHO-
CTOPOHHETC TPEYrOJIbHHUKA CO CTOopOHOH 12 cM.

2) HaiignTe nepHMeTp NpAMOYTOJILHOTO TPEYTOJABHHKA, BIH-
CAHHOI'O E OKPYSXKHOCTE paguyca 13 cMm, ecin ofuH A3 ero Ka-
TeroB pased 10 cm.

1) HaiianTe cTOPORY DABHOCTODOHHEro TPEYTOJABHHKA, BIUH-
CHHHOrO B OKPYKHOCTE pagunyca 4 cm.

2) OguH W9 KATETOB NPAMOYTOJIBHOTO TPEYTOJALHHKA PABEH
30 cM, A pagnyc OMHCAHHOH OKOMO Hero OKpyxxuocTa 17 cmM.
Haftaure maomaar 9TOro TpeyrojJbHARA.

1) OcHoBaHMe TYOOYIOJABHOTO PABHOGEADEHHOTO TPEeYroNbLHH-
Ka paBHO 24 cM, a paauyc onECAaHHOH OKROJIO HEro OKPYHHO-
ctu 18 cm. HalignTe GOKOBYK CTOPOHY TPEYTOJIBHHKA.

2) Yernpexyronsiux ABCD BnHcal B OKPY)KHOCTHL TaK, 4YTO
ctopoHa AD ARjggerca aHAMeTpOM OKPY:KHOCTH, ZABC =
=121°, £LBCD = 129°, Hafiaute yrawt BAD, CDA, ACB,.

1) HalimuTe CTOPOHE OCTPOYIONLHOTO pABHOGRODEHHOTO
TPEYTONBHHKA, €CJIHN BHCOTA, IPOBEIeHHAR K ero oCHOBA-
HHIO, DABEA 8 cM, a paguyC OKDYHKHOCTH, B KOTOPYIO OH BIIH-
cad, 5 cm.

2) MP — gunaMeTp OKDYXHOCTH, ONHCAHHON OKOJO 4YeTH-
pexyroneaHka MKTP. Haiigure yrast KTP, TPM, KMP,
ecan LEKTM = 24°, LMKT =127°.

1) Haligute pagmyc ORDYMHOCTH, OIDHCAHHOHR OKOJO Tpe-
YronsHEKA ¢o cTopoHamMu 10, 12 m 10 cm.

2) PaspofegpenHas TpanemHA BNHCAHA B OKPVIHHOCTE TAK,
4TO IeHTP OKPY}XHOCTH NPUHALIEHHT OQHOMY H3 OCHOBSHHIA.
HaligHTe YL Tpaneony, eciAH OJXH HI YIVIOB MeXAY €e AAa-
TOHAJNSMH paBen 48°,

1) HaliguTe pasmuyc OKPY/KHOCTH, B KOTOPYIO BIHCAH Tpe-
YIOABHAK co cropoHamna 15, 24 u 15 oM.

2) Kasxnaa us G0KOBEIX CTOPOH H MeHbllee OCHOBAHMe TpAIe-
IIHH PARHE 5 cM, a 0AHH HJ ee yraoe papeH 60°. Haiiaure pa-
AHUYC OKDYAHOCTH, OIMCAHHON OKOJO Hee,

BEKTOPbDI
§ 50. NOHATHE BEKTOPA

1) C noMomnbo IHUPKYISA H IePTEHHOTO YIOJIBHIKA OTIONH-
TEé OT TOYKHM A BEKTOP B, paBHEBIH a (puc. 167).



2) B -rpeyro.nbnnxe ABC AM — menuana., PaBHE JH BeKTO-

PHIL MB u CM?

1) C noMoigsio 4ePTexHOre YrOALHEKA mmeﬁlm OTJIOHH-
Te¢ OT TOYKH U BERTOD b PaBHBIN BEKTODY c (pnc 168).

2) Haunt Touku A, B, C, M, Takue, 4To AM = MB a Tod4-
Ka C He neur Ha npamoili AB. HazoBuTe Meguany Tpeyrofn-
HUKa ABC, nposegeHHyI0 U3 BepwuHp C.

1) C noMoIWbLo AWHEHKA A IUPEYIA OTJOMUTE OT TOUKH A
BeKTOp, paBHEIN BekTOpy @ (puc. 169).

2) IuaroBann ueThHpexyroamEuka ABCID nepeceraiwTcd U
B TOYKe IIePeceveHHA AeAATCA NomonaM. PABHE JH BeKTOPH
AD u BC?

1) C ooMombIo HHPKYAA U JHHeHKH OTJ0MHTEe OT TouKH C
BEKTOD, paBHEIH ¢ (prc. 170).

2) B uerwmipexyroassuke ABCD AB=CD. HoxasxuTre, 4TO
OTOT YETHIPEXYIOJBHHK — NApPANJEeIorPAMM.

1) C noMonisio mMUPKYJAA M JHHENKH OTJAOMKHTE OT TOUKH A
BEeKTOpD, PABHEIH BekTOpY a4 (pmc. 171).

2) Toukn E, K, M, H coOTBeTCTBeHHD — CEPEAWHN CTOPOH
AB, BC, CD, AD vetnipexyroasaura ABCD, oxamure, uTo
EK =HM.

1) C ooMombio TUPKYAA U NMHEfKH OTJIOMKHTE OT TOYKH C
EeKTOp, PABHEH BekTopy ¢ (pHc. 172).

2) Haxaxue TpH U3 YeTHpeX Toyer A, B, C, D He nexar HA
onuol nmpamol, n1 AB = CD. [lokasuTe, uTo OoTpe3KkuH AD u
BC nepecexaloTcH H B TOYKe TIePecedeHUA ASNATCH MOIOIAM.
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Prc. 167 Pnc. 168 Puc. 169
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Puc. 170 Pnec. 171 Pue. 172
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4 51. CAOXKEHHME BEKTOPOB

51.1. 1) IMocTpoiite rexTop @ +¢ (puc. 173).
2) M, H, P, O, S — nponssoasRkie Toukn. Halixnre cymmy
MH + HP + PO + OS + SM.
51.2. 1) IToctpoiite pexTop p + k (puc. 174).
2) JaEe npoM3EBOABHEE TOUKH A, B, C, D, E. Hoxaxure,
uyro AB + BC + CD=AC+ CE + EB + BD.
51.3. 1) IlocTpoiiTe BerTOD a+e (pme. 175).
2) Ha pucyEre 176 werhipexyronsEak MBCD — napaineno-
rpaMmM. JJorasxeTe, 4TO AB + BC +CM = AB + éD.
51.4. 1) ITocTpoiiTe BexTop j; + & (puc. 177). B cnyuae a) nocrpoe-
HHE BBIIOJHHTE ABYMA cnocofamMu.
2) Ha pucysxe 178 yermpexyroasank MHPK — napanae-
morpamMm. JoxasnTe, ro H_6 + OK + KP = PK + MP.
51.5. 1) IMocTpoiiTe BeKTOP a+ y {puc. 179). B cmae a) mocTpoe-
HAe BHIIONHHTE ABYMA crnocolaMd.
| I |
a] arre P " ~
. ¢ P %
C -
mr
[
— a) 6) a) 5)
Pre. 173 Pue. 174
B C
c e —l
HEE a &
a) 6} A M D
Pac. 175 Prc. 176
O
|
mm y F B P
IP
a) ! 6) M X
Pme. 177 Pmc, 178



11— — a -
a Ly a
¥ 120° 120°
a) 6) Y I3
Puc. 179 Puc. 180
- N o
Tk g L -
135° J
| k 5
a) 6)
Pre. 181 Puc. 182

2) Vron Mexay BeKTOPAMH a wu 5, amuc paseH 120°,
O

la|=|8|={c¢| (puc. 180). Hoxamure, uro @ +5 +¢ =0.

51.6. 1) Ilocrpoiire BeKTOD E+ 5 (puc. 181). Ona cayuaa a) mo-
CTPOEHHEe BRITIOJHHTE ABYMA crmocobamu,
2) Yro.n Mem.u;y BeKTOpaMH auc pageH 90°, a Mexay BeKTO-
pann aub 135" (pHc. 182), |a| ={B| = 1,|¢|= V2. loxkamure,
ato @ +B +¢ =0.
§ 52. BbLIYMTAHMUE BEKTOPOR
52.1. 1) Iocrpoiite BexkTOp @ — ¢ (pHC. 183).
2) Hanm Tpeyroasamk ABC u touka M Ha orpesxe BC. Bri-
pasuTe:
a) BeKTOp é_ﬁ qgpe3 BEKTODPBL ;:1_6' n fi_ﬁ;
6) BexTOp MA uepes BEKTOPKI BA u BM.
| I
£ - Iy —ﬁ’ == | = | |
N a [ & I
< |
a) 6) a) 6)
Puc. 183 | Pnc. 184
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52.2.

52.3.

52.4.

52.6.

52.6.

a Z
1 . .4 Elm=
¥
a) 6) a) 6)
Pnc. 185 Pac. 186
[
- i ] 17 ] 1A P
a N ™ >
i Ll
a) 6) a) &)
Puc. 187 Pne. 188

1) INocrpoiiTe BexTOpD E- 5 (pnc. 184).
2) Dauw TpeyroasHHK ABC o rouxsa E Ha cropoHe AB. BHI-
pasuTe:

a) BeKTep BA qepes BEKTOPH CE u C4;
6) BexTop BE uepes sextopm AB u AE.

1) IlocrpoiiTe BexkTOp a-c¢ {pwc. 185). B cnyuae a} mocTpoe-
HIe BHNOJXHHTe ABYMA CHOCOGAMH.

2) Dan napmeuorpamm ABCD, CA = rI, CD=c¢. BripasuTe
BEKTOPH AB BC DA tlepea BEKTODBI anec.

1) Hocrpoiite BexTOp x - y (puc. 186). Jna caysas a) mo-
CTPOEHHE BHIIOJHHUTE ABYMA cnocoﬁamn

2) Han napamenorpamu ABCD, AR = a, BD =c. BripazuTte
BeKTOPEI BC, DC DA qepea BEKTOPH amnec

1) HocTpo#iTe BeKTOp a-¢ {puc. 187). Jdna xexaoro cnyuasa
ODOCTPOCHAA BHIIOIHWTE ABYMs cIrocobamMu.
2} HNaru mapanaenorpaMM ABCD m mpouseonbHada Touka O.

BripasuTe BeKTOP OA Yeped BeKTODEI O_ﬁ, ()_é. oD.

1) IlocTpoiiTe BeKTOD 5 -k {puc. 188). Naa xaxaocro caydas
OOCTPOEHNA BHIMOAHATE ABYMA cmocoBamm.
2} B uermpexyroarauxe ABCD aguaronanm AC n BD nepece-

— —_—
KaoTead B Touxke O W BLImOMHAeTcA papeHcTBo OB + OD =

=0A + OC. Hoxaxute, uTo 4eTRIpexXyrodbEHKE ABCD — ma-
paniesorpaMM.



§ 53. CNOXEHME H BHYHTAHHE BEKTOPOB

53.1. 1) Iocrpoiite BexTop k=@ + p — ¢ (puc. 189).
2) B pasmoGeapennomM rpeyroabsEnke ABC Touxa M — cepe-
AuHAa ocHosaHna AC.

ga) YOpocTHTe BHIpa)KEHUE MB - MC + BA.
6) Haiigure | MB — MC + BA |, ecnu AB =5 cm, BM = 4 o

53.2. 1) Ilocrpoiite BexTop £ =4 — p + ¢ {puc. 190).
2) Orpesox CM — megunana, NpoBeNecHHAA H3 BepIUHHK OpA-
MOro yraa pasHOGEeIpeHHOr0 TpeyronbHuka ABC.

a) ¥YnpocTHATe BHpaKeHHE AB - AC + BM.
6) Haiigure | AB ~ AC + BM |, ecxm AB = 10.

53.3. 1) IlocTpoitte BexTOp £ = a — p + ¢ {pEc. 191).
2) B opamoyrojibaake ABCD AD=12c¢m, CD=5 cM, O — ToU-

Ka OepecedeHUA awaronanei’. Haliaure |A_§ +AD-DC - 0_13|

53.4. 1) IlocrpoiiTe BekTOpD r=a+b-¢ (pHe. 192).
2) ABCD — pomi, AD = 20 ¢M, BD = 24 cM, O — TouKa Oe-

pecedeHnsa auaronaneii. Hadignre | AD+ AB- BC - 0B R
63.6. 1) Ona touer A, B, C, D, E, m3o6pakeEHEIX Ha PHCYH-

Ke 193, pmmoasfeTcA papeHCTBO AB+ AC+CD + %= DE.

IlocTpoiiTe BeRTOD .
2) B rpaneumn ABCD ¢ npaMbIM yriioM A OpobBeieHa JHATO-
Hank AL, ZBCA =45°, ZACD=90°, AC=a. HailigaTe

|CB-CA+CD)|
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53.6.

54&1.

H4.4.

1) Ona rouer A, B, C, D, E, H3o0paMeEHWX Ha pUCYH-
ke 194, Bmnoansierca paseHcTso AR +CD - DE — % = AE.

IIocTpofiTe BEKTOD x.
2} B tpamenun PKHM c¢ npaMeM yriaoM P mOpoRefe-
Ha auaronans HP, npuueM LPHK = 30°, #/PHM = 90°. Haii-

nme|ﬁ+ﬁ—m}|, ecin PM =a.

§ 54. YMHOXEHHUE BEKTOPA HA 4HCNO

>
1) Haueprute BeKTOp ¢, AJHHA KoTOporo paeBHa 3 cm. Ilo-
cTpoiiTe ¢ NoMomEw MacTaiHoN THHeHKH BeKTODH 25, %E .

2) B napannenorpaMme ABCD ) — TouKa TepecevyeHHA IHa-
rosaneii, K — cepeauna cropoEel CD. BHpasnuTe BeKTOpDHI
OA n AR Yepes BeKTOPHI AB u AD.

1) HauepTHTe BeRTOD 5, AauHEAa KoTOpere paBHA 2 cu. Ilo-

crpoiiTe ¢ NoMoIbio MacIITAGHOH AMHEHKHE BeKTOpPK 35, —25.
2) B napannenorpamme ABCD P — TouKa nepecedyeEus Ana-

ronaneit, M — cepefgmEa cTopoHH B{, BrIpasuTe BEKTOPH
DP u DM 4epe3 Bexktopm DA u DC.
1) HauepTHTe ABA HOKOJJIMHEAPHBIX BEKTODA E H 5, HA9aJa

KOTOPHX He coBnajaT, H |a|=2cm, [p|=5cm. C mo-
MOIIBK) MePTEeHOr0 YroAbHHKS B MacmTabHoll muEelikn mo-

cTpoliTe BeKTOD 3a + 25.
2) Ha cropore BC napannenorpamma ABCD BaaTa Touka K

Tak, uto BK : KC =1 : 4. BripasuTe BEKTOPh AR u KD ue-
pe3 BeKTOphI AB =5 n AD = k.
1} HavepruTe ABA HEKONNHHEADHEIX BEKTOpa xu g_;., HAYAIA

- -
KOTOPHIX He COBNAajaioT, U |[x|=1lcm, [y |=8cMm. C no-
MOIbI0 MacINTabHON JuHeMiKH H YepTesKHOTO YrOJALHHUKA MO-

CTpoiiTe BEKTOD 3x - 4;.
2) Ha ctropore HK pomba MHKC pagTa Touxka E rak, uro

KE= % HE, T — cepeguna MH,. BripazuTe BeKTODEI CE u

ET Tepes BEKTOPHI Cﬁf:j; n CM = k.

1} HauepTnTe IBA HEKOAJNWHEADHEIX BeKTOpa 1-:; < | 5, KOHDOBI
KOTOpHIX coBmgfapeT. C DIOMOIILIC LIUDEYJAA, YEpPTeXHOTO
YTONEHNEKA K THHeHKH Ges JereHEMiE moeTpolite BekTOp 2p + % k.

2} Touka M neUT Ha IuaroHan® AC DapaniejJorpaMma
ABCD, a Touka H — Ha ero cropoe AD, IpHaeM



54.6.

55.1.

55.2.

56.4.

AM : MC=2:1, AH = HD. Bupasute sexrop MH uepes
BEKTODRL au 5, roe a = A_ﬁ, §= AD.

1) HaveprHTe ABa HEeKOJAHMHEAPHHX BEKTODA tn ‘f,:, KOHIBL
KOTOpHIX coBmaaamwT. C noMOMBI HUPKYJAA, YepPTeXHOTO
YroJIBHUKA M JHHeHKH Oe3 geaeHHi nocTpoiiTe nenmp-;; .; - ﬁ .

2) Toura T nexuT Ha cropoEe BC napannenorpamma ABCD,
a Touxka E — Ha ero guaromaau BD, npuuem BE : ED=

=2:1, BT =TC. BmhpasAre BeKTOp ET yeped BeKTOPHI a

u p, tne a = DA, p=DC.

§ 55. NMPUMEHEHUE BEKTOPOB K PELWIEHWIO 3AJAY
1) Touxa M — cepegusa oTpeska AB. Bruipasure:
4) BeRTOD m qepe3 BeKTOp l\f_ﬁ;
6) BeKTOp AB Yyepes BEKTOD 1\?5;
B) BeKTOP AM Yepes BeKTOp BA.
2) B dermpexyroacHuxe ABCD AD=9 cM, BC = % AD.
Hailiaute AMTMHY 0Tpesxa, COEOUHAIOLIEr0 CEPEAMHEM CTOPOH

AB u CD 4eTHPeXyTOJbHHKA.

1) Touka C aenur orpesoxk MH B oTHomeBHMH 1 : 3, cuHTas
oT Touxu M. Brupasure:

a) BeKTOp .ﬂ?é 4Yepea BeKTOp C_bH H

6) BexTOp MH uepes BeKTOP CM :

B) BEKTOp MC yepes BEKTOP HM.

2) B uethIpexyroasankxe ABCD B_é = ATﬁ HatigrTe yram B,
C u D weTHpexyTOABHHKA, eclIH ZA = 15°.

1) Juaromanm mapaajenorpaMMa ABCD pepecekamTcs B
Touke Q. Haltonre x, econ:

a) Ié=xff6; 6) ﬁﬁ=xlﬁ; B) AB=xCD.
2) Ha cropounex AB u BC TpeyroasHuka ABC OTMeUYeEHl CO-
OTBETCTBeHHO TOUKH M u H Taw, aro AB = 3BM, B(C = 38BH,

Henonnaya BeKTODSI, AokasxHTe, aro MH || ACa MH =% AC,

1) MuaroHanu napannenorpaMma ABCD mnDepecexkamTca B
Toure O. HaliguTte y, ecan:

a) BT):—-yB_O*; a) A_ﬁ=yB_C'; B) A_O'=yCTé.

2) Orpeskr BA u CD mepecekalorca B Touke O, Ilpuuem
AQ =208, OD = 20C. Ucnonwsys BeKTODHI, NOKANKHTE, UTO

BC | AD, BC =é AD,
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55.5.

55.8.

55.7%.

55'8* L

56.2'

Puc. 195 Puc. 196

- -
1) BekTopH 4 H p HeKOANHHeapHEH. CYIIECTBYET JH TaKoe

YHCIO &, UTO 2 = 0p?

2) Toyra O — mpousBOIBHAA TOUKA maockoctH, AETD —
YeThpexXyroneHHEK, M — cepenmna orpeskos AB m EO,
a H — cepeauna orpesxkos BD u OT (puc. 195), Henoasaya
BeRTOpu, AOKaXHTe, uTo AETD — napa.nnenorpauu.

1) au P — HEeKOANMHeapHKIE BEKTODHI, OF = Bp. Ha#inure
yHeaa o u f,

2) HKDM — mapanaelorpaMM, TodykKa A — cepeamHa oOT-
peaxor OM u HE (puc. 196). Hecnonpaya BeKTODEI, JOKAKH-
Te, 4To Toukn O m E paBROyOaJeHH oT npamoil KD.

1) Toura O — TOYKA NepecedeHHA AHATOHANEH mapaUIe]o-
rpamMma ABCD, Touxa K nexur Ha cTopoHe BC, a Touka E —
HAa cTOopoHe AD, mpuuyem BK : KC=DE : AE=1:2. He-
HOJEL3YA BEeKTODHI, AOKAMKHTE, 4T0o Touka O ABAAeTCHA cepe-
Jutolt orpeska KE.

2) Hcoonesys BERTOPH], SOKAMHTE, UTO B NIOGOM TPEyroik-
HHUKe MeIHAHEI NTEpeceKaloTca E ONHOH TOUKe, KOTOpDAX ASJHT
KAaXAYI0 MEAHAHY B OTHOIIeHHH 2 | 1, CYNTAA OT BEPIOHHH.
1) Touka A, nemxmuT Ha cTopoHe BC, a Touka B, — Ha cTOpO-
He AC TpeyronnrHuka ABC, O — Touka mnepeceueHMA OT-
peskor AA, M BB,, npuueM AO:0A, =B0O:0B;,=2:1.
HenonpsyAa BeRTODH, AOKAIKHTE, YTO OTDeakH AA, n BB,
ABIAKNTCA MEIHAHAMH TpeyroJdpHEEa ABC.

2) Hcenoabaya BeKTODHI, JOKAXKHTE, YTO IAATOHANH Tapaiie-
JIOrPAMMA TIEPECEKAIOTCH B B TOUKe NepecedYeHns NeJIATCH 0~
mojaaM,

§ 56. CPEQHAA NHHUA TPANELWMH

1) PasHOCTE OCHOBAHHMIl TpADeIMH PABHA 4 cM, A cpegHAHA
auHAg paeHa 10 cM. HailagnTe ocEORAHHA TPAIEIIHAH.

2) B pasrobeapennoit Tpamemmun ABRCD nepmeHamkynsp,
OpoBEefleHAHE H3 BepMAEE B ma Goansimee ocHOBaHmMEe ADD
TpAHELNH, ZeJIHT erQ HA OTPesKkH, paBHHE 4 H 10 cM. Haiigu-
Te OCHOBAHHA M CPefHICK0 JIHHUIO TPANlEIHH,

1) B Ttpanennn ogHO K3 OCHOBAHEH Gonsme Apyrore B 2 pasa.
Cpeansa nuEuA TpanennH paBHa 15 cua. Halipmre ocHOBARAS
Tpanenun,



56.4.

57.1.

57.2.

57.3.

2} B paBHobeapennoil Tpameunn MHKP npoeefeH nepneH-
aukyaap HE K OGoasmeMy ocHoBaHHIO MP, ME =6 cu,
HK = 10 ¢cM. Haliaure GoJabImee OCHOBAHWE U CPERHIIO JH-
HHI0 TDAICIMH.

1) B Tpamemum ABCD AD|BC, £ZA=90°, ZC=135°
AR =2 cM. HaliauTe cpeaHIOw JJHHHIO TPAIICIIHH, eCJIH H3BECT-
HO, 4TO ee AMATOHAAL NePHeHANKYJIAPHA OOKOBOM CTOPOHe.
2) B papmoOegpeHHOH TpADEONH OCTPHE YK paBEH 60°,
GokoBada cropoHa parHa 10 ¢cM, a Goablmee ocHoBaHWe 15 cM.
Ha¥ianTe MeHbOICe OCHOBAHME H CPEAHION JHHUIO TDATCILHM,
1} B Tpanmenur MHKP MP || HK, ZM =90°, ZK =150°,
HK = 2 cu. Hailgure cpesHIOW JNEHHEIQ TPAMEHH, €CHH H3-
BECTHO, 4TO €& AMATOHAJb NeplNeHANKYIAPHa 60K0Bol cTOpOHE.
2) B paseoSegpeHHOH TpamenMH ocTphe YIIW papHH 45°,
MeHBIIee OCHOBAHHE PABHC 5 CM, 4 PACCTOSHHME MeKay OCHO-
BaHrAMA 4 cu. Haiigure Sonpinee oCHOBAHHE B cPEJHIOK JH-
HHI0 Tpanemuy.

1) B paBHoGefpeHHOH Tpamen®m AMATOHANL, paBHag 4 oM,
COCTABJIAET ¢ OCHoBaHuMeM yron 60°. Haiinure cpegHiown au-
HHIO TpATeluH.

2) Hokamkure, 4TO eclH TPANCLNIC MOKHO PASACNNTL ABYMS
NPAMBMH Ha TPH PABHOCTOPOHHHX TPEYroJILHHKA, TO Cpei-
HAA JHHEHA Takoll TpamemMy B NOATOPA pasza OoNBIHE MeHb-
mero OCHOBAHMS.

1) B pasnofeapenHoil TpanenmMd AMATOHANbL COCTABIAET C
ocHOBaRHEeM yroJ 45°, PaccToAHNEe MeXAY OCHOBAHHUAMH TPA-
netmH paBHO 8 cM. HalinnTe cpefHIOI0 JHHUI) TpamemuH,
2) HNokaHuTe, ITO eCAM TPANemHI0 MOXKHO PasfeldTh ONHOMR
npAmMOl Ha poM6 ¥ PABHOCTOPOHHMI TPEYIrOILHUK, TO CPeAHAN
JHHUA TAKOH TPADIELMM COCTABRAET % GONBIIErO OCHOBAHHA,

UTOrOBOE NOBTOPEHMUE
§ 57. MHOTOYFOJIbHUKYU. NAOWAAW. BEKTOPbI

Cropona kpagpata ABCD paBHa 4 cM. Ha AB u CD ornoxe-
HH oTpeskn AM un KC tak, uro AM = KC = 3.

a) HMoxawxure, uro MBKD — napanrenorpamm.

©) HaiiguTe ero MePHMETP H IJIOIaAb.

B) BrIpasuTe mexTOp BD yepe3 BeKTOPH BM u BC.
Cropona kBagpara MKPT pasua 12 cm. Ha MT »u KP orno-
¥KeHH OTpesKE AT u KB tak, uro AT=KB =5 cm.

a) Hoxaxxure, aro AMBP — napaniencrpaMmm.

6) Hasigmre erco DepHMETp M TIOLIAA.

B) Bripasure BEXTOD PM Yyepes BeKTODH PB u PT

B npamoyroasEnke ABCD AB =8 cm, BC =4 e¢m. Ha cro-
poHax AB u CD B3aru coorpercTeenno Touxkn K u P rar, uto
AK : AB=CP:CD=3:8.

a) Horawmnre, ar0o KBPD — powM6.



0) HaligATe ero mepHMeTp W IJIOAAL.

B) Bripasute BexTOp BD uepes BeKTODH BE u BE.
57.4. B npamoyroncuure ABCD AR = 18 cm, AD =12 cM. Ha cro-
podax AB u CD maaru coorsercTBeHAO Touku T u K tak, uro
BT : AT=DK : KC=5:13. .
a) Jokaxure, uro ATCK — pom6.
0) Haiiaure ero HepuMeTp M IJICMAXE.

B) Brelpasure BeKTOpD CA qeped BeKTOPHI CD u CT.

57.5. B pombe ABCD AB =5 cm, BD =25 cM. Ha cropomax AB
H CD BaaTtel cooTeBeTcTBeHHO Toukm M u K Tax, uro
AM : MB=CK : KD =1,5,
a) Hoxaxure, utro MBKD — npaMoyrojlbHHk.
6) HaifgnTe ero nepHMerp M NIOIIAAL.

B) Bripasute BeKTOp KM Yapes BeKTOpPHI BC u BA.

57.86. B pomGe KPTM KP =13 cm, PM = 4413 cu. Ha cropoHax
KM n PT B3ATE COOTBETCTBEHHO TOYUKM A u B Tak, uTo
AM : KA=PBR: BT =1,6.
a) Hoxakure, uro APBM — npaMOyrojlbHHK,
6} Haifizure ero mepuMeTp M NAOMAAE.

E} Bupasurte pexTop PM uepes sexkTopel MA n MT.

4 58. PEWEHWE NMPAMOYTO/NibHbIX TPEYTONBHHKOB. NOAOBHE

58.1. B npamoyroasaure ABCD ma croponax BC u AD Baaru co-
orBeTcThedHe Toukm M wm K Tak, uyro ZBAM = 40°,
ZDCK = 5(°. HasecrHo, uTo CK = 8 cM, BC = 20 cm,

a) Hoxawure, uto BM : CD= AM ;: KC.
6) C DOMOmMEI MUKPOKANBKYJIATOPA BEIYHCIHTE OTPE3KH
KD, CD, BM u nnomape ueTHpexyroneauxa AMCK,

§8.2. Jan keagpar ABCD. Ha cropoHe CD Baara TouKa P, a Ha
nNpomoJiKeHVH CTOPOHEI AB 3a BepmimHY A — TouKa K,
£ZPBC = 35°, /ADE =55°, ED=5 cm.

a) Hokamure, uro BP : DE = AD : PC,
) C nOMOIIEI0 MHKDOKANBKYAATOPA BEIYUCIHTE OTPESKH
AE, AD, PC u naomags yeTHpexyroJabiuga DPEBE,

58.3. B opamoyroarauke ABCD toura M genut cTopouy AB b or-
Homenuu 2 : 1, cunTaa oT BepmmHel A, [Ipameie MD u BC
nepeceKaloTca B Touke E, LMDA = 40°, AD =10 cm.

a} HoxaxwuTe, uTo TpeyroAbHUKH AMD u ECD nopoGHRI.
6) C noMoIIbi0 MHEPOKAABKYJIATOPA BEHYHCANTE NIOIIAAL
Tpeyroasanka DCE.

2) Ha cropone BC rpeyrontanra ABC orMeueHa Touka E,
Yepes a1y TOUKY NpOReAEHE MPAMEE, NapaaieabHble ADYTHM
CTOPOHAM TPeyroibHHKa, NepeceKalol[ue oTpesKH AC u AB
B TouKaXx P n H coOTBeTCTBEHHO.

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

6) Haitaurte sin ZEPC, ecnu cos ZLBHE = %
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88.4.

58.5.

58.7%,

58.8*,

1) Jan npamoyroasauxk ABCD. Cropona DC npogoanena
sa Toury C. Ha 5ToM OpoAoJECHHH OTMeueHA TouKa P Tak,
aro ZPAB = 50°, H — TouRa nepecederNs OTpesRoE PA n
BC u BH:HC=3:2, AH =10 cm.

a) Horammre, uto TpeyroasEuxka ABH u APD nomoGHsl.
6) C moMoIbI0 MHKPOK&JABKVAATOPA BREITHCIHTE IAOINAAL
TpeyroabHuKa APID.,

2) Yepes pepmmay C mapaanenorpamma ABCD nposemena
upaMaa HP tar, aro Ttouka C NexHT Mex Ay ToukaMu H u P,
KOTOpble NIPUHagme:;KaT upaAMHM AB 1 AD cooTBeTeTBEHHO.
a) HJoraxxkmTte, ato BH - DP = BC - CD.

©) Haiigure cos LZCDP, ecaum sin LHBC = %

1) B rpamenud ABCD auaronans BD asnaerca ee BbicoTOil,
BC =3 MM, AC = 10 MM, O — Tounra IepecedeHHA AMArOHA-
aefi, BO: 0D =1: 2. C noMoIlIs} MHKPOKAABKYIATODA BEI-
yHCeaIATe LAOD.

2) B rpeyroaeHuke ABC ua cropoHax AB u BC BIATH ToY-
ku D m E rar, yto BD =4 MM, ZEDB = <C, BricoTa Tpe-

yroneEnKAa BK paBHa 16 MM, cos ZC = % Hailaute oTHOIIE-

HHe Maomaaeii Tpeyroasnukoe DBE u ABC.

1) B napannenorpamMmMe ABCD puaronans BD nepnenpu-
Ryaapaa cropodse BC. Ha cropoHe BC pefipaHa Touka E.
Orpeaxkn AE u BD nepeceratorca B Touke O, mpUueM
BO:0D=2:3,BC=9cMmu AE = 20 ¢M. C noMousic MMK-
POKAJNLKYAATOPA BEYHCAHTE LAQD,

2) B tpeyroabsuure ABC Ha cTopoHax BC u AC ormeueHH
COOTBETCTBEHHO ToukH H m P Tak, uro PC =8 cm,
ZHPC = ZABC. Inomaas Tpeyronpuakos PHC u ABC

OTHOCATCHA Kak 4 : 25, cos 2C = i. Hajignte BRicory BE Tpe-
yroabHuKka ABC. 5

1) B Tpanmemuu ABCD (AD| BC) ZABC=LACD,
BC=2c¢m, AD=8c¢M, ZCAD=40°. Hcnoinsyd MHAKpO-
KAXBRYJIATOP, HaHAUTEe NIOIafh TPANeHH.

2) B napaanenorpamme ABCD yroa A ocrpriii. Ha sepmunn
A HpoBeAeHEI BbIcOTH Napanaenorpamma AM n AH k cropo-
vaM BC u CD coorpercrBeHno, MH : AC =3 : 4. Haiiaure
OTHOLUIeRNe nnomanel TpeyroasHuxkos MAH u ABC.

1) B TpeyroasH¥Ke ABC LABC = 130°. Ha cropoue AC BH-
6paEa Touxa D Tax, uro CD=4c¢m u ZBDC = ZABC,
AC = 9 cM. Henmoabsys MHEPOKANEKYJAATOP, HafaHTe mio-
maaes ABDC,

2) B papannenorpamme ABCD yrom A ocrpuii, BM n
BH — BRICOTH NapaljielorpaMMa, NpopefeHHbie K CTOpO-
HaM AD n DC cooreercrBerno, MH : BD =2 : 3. Haiigure
OTHOINeHHE HAomazgell TpeyroasHuxkos MBH u BDC.
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99.2.

50.3.

99.4.

59.5.

59.8.
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§ 59. OKPYXXHOCTb

1) Yepes Touky A, neRamyl HAa OKPYKHOCTH PagMyCOM
10 ¢m ¢ meHTpoM O, npoBeagera racatensHaa AM. Orpe
30k OM mnepecexkaeT OKPYXHOCTE B Touke B. Haiigure rpa-
AYCHYIO Mepy MeHbIleft ua ayr AB, ecau AM =103 cnm.

2) TpeyronbHMK BONCAH B OKDPYMXHOCTE T8K, YTO OAHA M3 €r0
CTOPOH NPOXOANT Yepes LEeRTP OKPYHHOCTH, 4 ABe APYTHE Yaa-
NeHul 0T Hero Ha 3 n 33 cm. Haitamre PAIRYC OKDYXKXHOCTH.

1) Orpeaok AB — jnaMeTp HeKOTOPCH OKPYMHOCTH pajmy-
coM § cm, npaMasa BC — kacaTenbHas K Heil, AC =102 cu.

Haiiagure rpafycHy Mepy AVIH ZARHOH OKDPYIRHOCTH, 3AKJII0-
YeHEOHA BHYTPH TPeyTOJBHHKA ABC.

2) B TpeyroanHuk ABC, B kKoTopoM 24 = 90°, BoHcaHa
OKPY:KHOCTE ¢ neAaTpoM (. HaiiauTe oTpeskM, HA KOTOPHE
TOYKa KACAHHA 3TOH OKPYIKHOCTH M npaMoit AC geaur cropo-
uy AC, ecan OC =5 M, AO =32 am.

1) Yepes rounu xopas AB okpymHOCTH ¢ mentpoMm O npo-
BeAeHhl KacaTeJbHHEe, IepeceKaimuecd B Touke M. HaiignTte
rpagycHyKy Mepy MeRbImeil m3 ayr AB, ecan AM =10 cm,
A HepNMeTp YeThIpexyroisHuka OAMB pasen 40 em.

2) RuarosasbL TpanelnHH COCTABJIAET ¢ GONBINHM OCHOBRHHEM
yron 30°, a HeHTP CKPYRHCOCTH, ONNCAHHON RO3Je TpalenuH,
OpPHHAAJIEKHNT STOMY ocHoBaHMio. Halinure mmomaas Tpame-
uun, echu ee¢ GOKOBAA CTOPOHA DABHA 2 oM.

1) Hs Trouxkn A npoBefeHRH ABe KacATedbHHe AB u AD k nHe-
KoTopoil okpysKHOCTH pagHYcoM 5 cM (B 1 D — ToYRH Kaca-
HEuA). Touxa C npHHagaexHuT Goavine#dt na ayr BD, Halanre
£BCD, eciu AB =5 ¢cM.

2) B mexroropo#l TpaneuwH OAHH H3 YIIOB NpAMo#, a aApyroi
paeeH 30°, BOabwmadA GOKCHAS CTOpPOHA Tpanmenuy paBHA
12 e, HaifauTe mIomais TPANENMH, €CAH H3BECTHO, YTO
B Hee MOSKHO BIHMCATE OKDYMKHOCTh,

1) AB u AC — Kacd#TeNbHEIE K OKPYXHOCTH ¢ LeHTpoM O
(C u B — roukn xacauna). Haiftgute rpafycHy0 Mepy MeHb-
meii us gyr BC, ecam paccrodHHEe OT HEHTPA OKPVH(HOCTH
Ao TOUKH A paBHO 8 ¢M, a Ao xopaH BC 6 cm.

2) Tae — BHYTPH TpAIIeDHH, BHE HAHM HAa OCHOBAHHHA — PACIO-
JI0XKEH TeHTP OKPYHHOCTH, ONMACAHHOH 0KOJM0 paBHObepeHHOI
Tpameuny ¢ ocHopaHHAMM 10 cM, 24 cM u BricoTOiE 17 eM?

1} 13 rouxkn A K okpy:XHOCTH guamerpom BC npoeejeHa ka-
careapEag AC. Orpesox AB mnepeceKaercd ¢ OKPYKHOCTBIO
B TouKke D, AD =2 ¢M, BD = 6 cM. HalianTe rpaaycHyio Mepy
AYTHE OKPYIKHOCTH, 3aKTI0UeHHOH RHYTDH TpeyroasuAka ABC.
2) B BrIMyRJOM YeTHpexyroanHuxke ABCD yron A npamoii.
HOnarorans BD obpaayer co cropoHaMn BC, CD n AD yrau
90°, 45°, 30° coorBeTcTEeHAC. MOTYT JH OMCCEKTPHCHI YTJIOB
AAHHOTO YeTHIPEXYroJbHHMKA NEepeceKaThcd B OAHOH Touke?
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METOA KOOPAUHAT HA NMNOCKOCTH
§ 60. KOOPAWHATHI BEKTOPA

1) JaHb BEKTOPH a {1; 8}, b{ —5; T}. HaiifuTe KOOpAHHATE
BEKTOPOB c=2 +bud==5-a.

2) HalisuTe cpeny BEKTOPOE @ {2; 1,5}, b {3; -1}, ¢ {4,4; 3,3},
d {-15; 5} maput ROJIJIHHeapHHx

1) Hanu BeKTOPLI m{T; 5} " n{ —6; 2} Halianre Koopam-
HATH BEKTOPOE E=8m-nmu p m t n.

2) HaiifuTe cpeid  BeKTOPOB m {3; 2}, {2 1 1}
5 {7, -3}, & {4; 11} Daphl HeKOMAKHEAPHEIX,

1) Hanw sexropu a {1: 4}, b {1; 2}, ¢ {7; 2}. Baoumure paa-
AOMEeHHEe BEKTOpa d=3a-2b+¢ mo KOODAUHATHLEIM BEKTO-
pam i u ;.

2) Ha#iaure cpean BeKTOPOB 3{2; 0}, 5{0; 3}, E{—5; 0},
d {0; —18} mapu KoJAnHeapHEIX.

1) Haum eextopw m {~1; -7}, n {-1; 7}, k {1: 7). Bammmare
PasIOReHEHe BEKTOpAa 5 =m+8n 2k mo KOODAUHATHHIM
BeKTOpAM i M J.

2) Hafinure cpeau Bexropos m {-7; 0}, r {0; 5}, p {6; 1},
E {21; O} mapmu Herco.:mnneapnux

1) B TpeyroabHEHKE ABC AB {-2; 1}, AC {-4; 2}. Bannmn're
pasJaoKkeHne PeKTopa AO O KOOPAWHATHHM BEKTOPAM im },
ecnn O eCTh TOUKA DepeceueHMs MeAHAaH TPeyrojdsHnga ABC,
2) HaiiauTe yroa Mexay BeKTOpAMH a {3; 3} 1 ¢ {3; -3}.

1) Jaubl seKTOpPH AC {4; 10} u AM {-3; -1}. HspecTHO, 9TO
M — cepesuHa HeKoTOporo orpeska BC, Hailixmre pasioxe-
HHEe BEKTOpa BA no KOODAVHATHHIM BEKTOpaM i 1 J.

2) HaliznTe yrox Mekay BexTopamu k {(—2; 2} u p {2; —2}.

§ 61. NPOCTERLLUME 3AZIAMM B KOOPAMHATAX

1) HafizuTe KOOPAMHATHEI CcepeiMHH o'rpesr:a ¢ KOHOAMH
A(l; 3), B(3; 1),

2) Touxke A AeXUT HA DOJOKHATENLHONA no.nyocn aGcuuce M
yAaneHa oT Hauaxa koopamaatr Ha 2. Touxa B HMeeT KoODaH-
HaTH (14; 5). Haiinure paccrosanne AB.

1) Aaunl Touxke P (2; 2) u H (6; 6). Haliaure xKoopAMHATH
TouKH M, genameii orpesox PH monmonam.

KL
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2) Touka C umeer Koopauuatst {H; 15), a Toura I} me:xuTt Ha
TOJOMHTENBHOH [OAYOCH OPIMHAT M VAANeHa OT HAYANA KO-
opauuaT Ha 3. Haiinnre paccroanue CD.

1) Mane rouxn A (1; 2) u B (0; 0). Haliznre KoOpAUHATEI TOU-
kH C, ecn MaBecTHE, 4TO TOYKA B ecTh cepeauHa orpeska AC,
2) Ha ocm aficquce HaliguTe TOUKY, PABHOYAANEHHYIO OT TOY-
K A (1; 2) u HaYARa KOODAMHAT.

1} Hauano KoopAZHHAT aenaT orpesok AM nomosam, Haltaure
KOOpPAMEATSI TOIKA M, eclA KOODAMHATHI TOUKA A pasHu (4; 4).
2) Ha ocu opanHat HaliiHTe TOYKY, PABHOYAAJICHHYIO OT TOU-
ki M (-1; —3) n Hauana KOOPAHHAT.

1) Toukn A u B umerr koopauuater A (1; 2), B (7; 10),
Haiiaute KoopamuaTh (x; y) Touxu C, gensmeiil orpesok AB
B OTHOWeHMA 1 : 3, CIHTAA OT TOUKH A.

2) Nemar am Touxm A (-3; 2), B (2; 2), C (2; 14) Ha onmoit
OpaAMoi?

1) Toura M mpunaanemxuTt orpesky PK, npuuem PM ; MK =
= 211, Hailiaure xoopaunarel TouxkH K, eclIM KOOPAMHATE
roderk P m M pasumr (8; 8) u (14; 9) cooTBeTCTBeHHO.

2) Ilpauagnexxkmr am touka H (3; —5) orpesky MP, ecian
M(1; -2), P (5; -8)?

1) KoopaunaThl BCEX BEPIOMH HEKOTOPOTO TPEYrONbLHUKA —
YeTHHE YHCA4A. JJOKaKKTe, UTO ILIOWAAL STOTO TPEYTOALHHEKA
BRIPAKAETCA HATYPANLHEIM YHCJIOM.

2) Henonapays dopMynsr MeToZa KOODAMHAT, HAHAHTE Napy

qncea ¥, Y, YAOBNCTBOPAIOIMUX YCAOBHMIO (X — 1)F +(y — 1) =
=Jx2+y? = JxZ + @y -1)2.

1)} KoopapeaTtel Bepmuud A H B xpaapata ABCD — pensie
apena. Hokaxnre, uto KoopauuaTel Todek C u D Takmxe ne-

Jble YHCAA.
2) Hcnonesya GopMysnl MeTOlA KOODAWHAT, PeliUTe CHOCTE-

2+ D2 = J(x-12 +42
Je2+yt = Jx+ D2+ @y -2 .

MY VpABHeHHH {

$ 62. NPHMEHEHHE METORA KOOPRHHAT K PEWEHMIO 3ALAM

62.1.

62.2.

74

1) TpeyronpHEK 3a4aH KOODAMHATAMH CBOMX BepmmuH A (4; 2),
B (0; -6), C (—4; -2). JoramnaTe, 4TO 9TOT TPEYTOABHAK pPaE-
HoBeAperRHbIlE.

2) B paBHoOegpenHOoM TpeyronsEMKe ABC ocHOBaHWe pAB-
B0 12, a Beicora OB pasHa 4. HaliauTe gnuHy MegwaHbI,
npoBefeHHoO#l M3 BepmuAN A,

1} Jagwe Tourkn M (3; 1), K (0; 0), P (0; 2). Byaer aun Tpe-
yroasank MPK paBHoCcTOpOHHEAM?

2) B paeEoGegpesHoM TpeyroneEuke PKH wmemnana KM,
IpoBeeHHAA K OCHOBaHHI, paBHa 8. HaliznTe qiuRy Megna-
HH, OpoBedeAHOH H3 BepmuHH H, ecam HP = 20.
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1) YermpexyroasHUK ABCD 3anaH ROODIMHATAMH CBOHX
sepmmE A (—5; 0), B (-3; 3), C (2; 8), D (4; 0).

a) Jokaxmnre, 4TO 3TOT YeTHIPEXYTOJBHHEE — TDPAIeIlNg.

6) PaBuel aw yrasl BAD u CDA?

2) B Tpeyroarauke ABC nporemena Bricora BH. Haiigu-
Te ATUAY MeQHAHLI, MPOBEeAeHHONW H3 BepIIHHLEI A, ecan
ZABH = 45°, BH =6, HC = 8.

1) Tamwm Tourm M (0; 4), P (2; 1), K (2; -2), T (0; -5).

a)} MokaxuTre, 4TO 4YeTHIpexyroabHuK MPKT — Tpaneuns,
6) PapHM gn yrawl MPK u PKT?

2) B tpevronsauxke MKP ¢ yraoM M, paBEEIM 45°, BHICO-
Ta KH gemar cropony MP Ha otpesxn 4 u 6, cuuras or Bep-
mwuHel M. HafiguTe ZINHY MeAHaHB, NPOBEAeHHOW M3 Bep-
muHLL M.

1) TpeyroasHHK 3848H KOOPAHHATAMHM CBOHX BepPIIUH
A (2; 24/3), B (0; 0), C (3; v3). Haiigure yram TpeyronnHH-
xa ABC.

2) B Ttpeyroasaure ABC AB=4, AC =86, £A = 60°, Haiigu-
Te MeAHAHY, IPOBEAEHHYI) U3 BEPIIHHE A.

1) Jaam Tourm A (4; 1), B (7; 3), C (2; 4). HaitauTe yrau
TpeyronsENEa ABC.

2) B rpeyronsunke KHP KH =842, KP =18, ZK = 45°,
Halinute MeanaHy, OpoBeZeHAYI0 H3 BepiiuHH K.

B opamoyroneEnke ABCD rtouka K pgenur auarcmans BD
B OTHCIIeHHNH 2 : 1, ¢cunitas oT pepmHHHE B. Touka £ — cepe-
auHa cTopoHH CD. HcnoabkayAa MeTod KCODAHMHAT, JOKAOKHTE,
uro TouKa K npuoaanesxkur orpesry AF H genAuT ero B 0THO-
mennn 1: 2.

B poube MTHD Tourxa K npuHamilexur auaroHaaun TD.
TK : KD=2: 1. Touka E gennt orpeaox HD nomoaam. He-
HOAB3YA MeTO[ KOODAHHAT, AOKAMHTE, 4TO TOYKa K nmpuuan-
nexnT orpesky ME u aenur erc B OTHomenun 1 : 2.

§ 63. YPABHEHHE OKPYXXHOCTH

1) IloctpoliTe OKPYRHOCTR, 3aJAHHYI0 YPARHEHWEM
(x-3Y+@y+2P=4.
2) OKpy¥HOCTE ¢ HeHTPOM E Touke O (—4; 2) mepecekaeT och
opamHEAT B TOuKe A (0; 5). Hanummre ypasHenme sTol
OKPYAHHOCTH,
1) TlocrpoiiTe OKpYXKHOCTL, 38IAHHYNY YpaBHeHUEM
(x+22 +(y-1P=9.
2) Oxpy:xHOCTE ¢ MeHTPOM B TouKe O (2; —4) nepeceraer oCch
abcowecc B TouKe A (5; 0). Hammmure ypaBHeHMe sroli
OKpYKHOCTH.
1) IlocTpoliTe OKPYIKHOCTE, B3ASAHHYH YPABHEeHUEM
x2+(y+3P2=9.

75
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2) Oxpy:RHOCTE DPOXOZUT Heped Toukn A (2; 0) u B (-2; 6).
HamnmnTte ypasreEse 3ol ORpYRHOCTH, eC/IH H3BECTHO, YMTO
e€e OeHTP JE€XKNAT HA npamoit AB,
1) [HocTpoiite ORPYIHHOCTD, 3an.an:aylo ypannenneu
(x+22 +y2=4.
2) Orpesox MH apasercsa ZTHAMETPOM OKDYKEHOCTH. Hanmnumim-
Te ypaBHeHUE ATOH OKPYXKHEOCTH, €CJIA H3BECTHO, 9TO TOIKH M
n H nmeror roopausate (0; 2) u (6; —2) cooTEETCTREHHO.
HJorakrre, ITOo NHHHUA, 384HHAA YDABHEHHEM
x*+6x+y2=0,
ABAAeTCd  OKDPYMEOCTRIO. HRaserca nu oTpesox AB, rae
A (-1; /5) m B (-5; —J5), nuamerpom oroii OKpyMRHOCTH?
Joratmre, UTO JHHHNA, 3aJAHHAA VpPABHEHHEM
x2+y2-6y-7=0,
ABNAeTCHA OKDYXHOCThIO. flBaserca iam orpesok CD, rae
C(2;2vV3+8) u D(-2;3-~-28), auamerpoMm sroff OKpy-
mHOCTH?

§ 64. YPABHEHUE NPAMON. B3AMMHOE PACNONOXEHUE
MPAMOH W OKPYXXHOCTH

1) HannmnTte ypaBHeEHe NpAMOil, OpOoXoaAmei yepes TOYKY
A (9; 3) 1 nepnenaukynapaoit ocn Ox.

2) Ilpamaa aagama ypaBHeuueM 2x — 3y + 15 = 0. Ilpuran-
AexaT U ToukH M (3; 7) u H (5; -6) 2roit npamoii?

3) BuisicHHTE ER3AHMHOE DACTIIONOXKEHHWEe mnpaMoid x =19 n
okpy:ruoCcTH (X — 7)° + (x + 6)* = 81.

1) HanumnaTe ypaBHEeHHe NpAMOIl, IpOX0aamIeil Yepes TOUKY
B (—3; 10) u neponeHAuKYAAPHOi ocH Oy.

2) Ilpuragnemar aH TouxkH A (3; -5) m B (4; 2) npamoi
Tx -5y - 18=07

3) BriAcHUTe B3IAaMMHOEe pACHOJMKeHHe npaMoil y =30 u
orpyxuocTH (X — 5)° + (y — 10)% = 100.

1) HaiigpTe maomajb TpPeyroJbHHKA, KOTOPHI ofpasyercs
npH nepecedeHnn npamoit 2x + y + 4 = 0 ¢ ocAMU KOOPIHHAT.
2) HanumATe ypapHeHHe MPAMOH, DpoxXogauieii uepea Haua-
JIO KOODAHHAT H Touky A (2; —10),

3) BLIACHHTEe B3AHNMHOE pACOMIONKeHHe NpaAMOol x =10 mu
okpyxHoern (x — 1)2 + (y — 30)° = 81. Hadigure paccTosEme
OT OEHTPA OKPYMKHOCTH A0 IIpAMOA.

1) Hafizure nnomans TpPeyTOJLHEUKA, HOTOpPLIR ofpasyercs
npn nepeceueHuit npamoit y — 3x + 6 = 0 ¢ ocaAME KOOPAMHAT,
2) BanumuTe ypapHeHUe NpAMoii, mpoxoaAnieil yepea TOYKH
A(-2;-9Yn B(0; 0).

3) BriacEmTe BIAHMHOE pacHodoXeHHe nNpaAMol y =27 m
oxpysksocTH (% + 5)% + (¥ — 17)° = 100. Haligure paccrosnue
OT LEHTPA OKPYXRHOCTH A0 NpaMoil.
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1) HaiianTe naomajas TpeyroJbENKA, KOTOPHEA obpasyeTcsa npH
nepeceyeHUR npaMeix 2x+y+4=0, x=-1 n ocu abdemuce.
2) Hanumure yparHeHHe npamoii, npoxogatueit yepes Touxn
A(l1; 10) u B (-1; —4).

3) BriacHure Bsanunoe pacnoxokende npamMoit x +y=1mu
OKpYMHHOCTH X2 + y® = 1. Haiigure paccTosiHEe OT KEHTpa
OKPYKHOCTH 00 npAaMoii.

1) Haiiaure nnomajae TpeyroJasHHKS, KOTOPHIT ofpasyeTca npu
nepeceuyeHHH NPAMHX ¥ — 3x + 6 =0, y = 3 H ocH opaAUHAT.
2) Hamw Touxku M (T; 3), P (-1; —2). Hannmure ypaBHeHne
upamoii MP.

3) BuacHure Bsanunoe pacrnoyio:xeHse gpaMoit y —x —1=0
M OKpY:RHOCTH x° + y = 1. HafigaTe paccToAHHe OT LEHTpa
OKPYXHOCTH J0 NPAMOIR.

JdaHb aBe TOUKHM A M B, paccTosEHe MeXKAY KOTOPBIMH paB-
He 4. HaliauTe MHO!KecTBCO BCEX TOYEK M, ana KOTOPHIX
MA? + MB? = 10.

Harsi aBe Touku A u B, paCCTOAHNE MEXAY KOTOPHMH
paeao 4. Hafianre mMuOXecTBO TOuer M, IJIA KOTOpSBIX
MA?Z - MB® =4,

PEWEHHE TPEYIO/lbHUKOB
§ 65. NJIOWAAL TPEYTONIbHHKA

1) HalianTe naomaas pannobeapeRROro 'rpeyronwnna, ecaIn
ero Goxosas cTopoHA paBHA 1 M, & yron npm BepmmHe 45°,

2) IInomaas napannenorpaMma ¢ yriaoM 60° pasra 25+/3 cM?,
Hadignre ero mepumeTp, ecay AANHA oAHON cropoHsl 10 cm.
1) Hafigute naomaner paBHOCTOPOHHErO TPEYTOIBHHKA €O
cTopoHOH, paBHo# 1 M.

2) B papannenorpamme oHa cTOpoHA pasHa 10 oM, a yroa
paseH 135°, HailiguTe mepHMeTp NapaLleOrPAMMA, eCJH I0
nroumans pasHa 502 cm?.

1) B tpeyroasauxe ABC CD — Menuanma. Hafignre niacmags
Tpeyrofsanka BDC, ecnm AC=10cum, BC=20cm m
ZLACB = 135°,

2) HafiguTe naomajr napanieaorpaMma, €can ero JEATOHA-
an pasHM 8 H 10 eM 1 yron Me:xay HEEMmE paBen G0°,

1) B rpeyronvauxe EPM PK — Meanana. Hafizure mnmo-
mank rpeyroabHuKa EKP, eciu EP=10¢cm, PM =16cu =
LEPM = 120°.

2) NnaroHaiau napannenorpaMma pasHEE 6 u 10 cM, a yroa
MemxAy HHMH 45°. HajianTe mwriolmans oapajiegorpaMMa.

1) Ientp onmcammo#t BOKPYr TpeyroapHuKa ABC OKpYK-
HOCTH JIEKHUT BHE TpeYrofbHMKA, M yroa A HanGoasmiHi.
Haiiaure yron A, ecim AB=8 cm, AC = 4 ¢M m niomaas
TPeyronsHUKA PaBHa 3 cM>,

T
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2) B pasmofegpernoli Tpanenun ABCD ¢ 60nbmuM OCHOBAHH-
eM AD auaronanu mepecexaioTca B Touke (. Haltaure mmo-
meAb TPAIlemNH, ecan ZAOB = 45°, a quaArcHaAL paBHA C.
1) Toura mepeceyeHNMA NPAMEIX, COAEPIKAINVX BEICOTHL TPe-
yroabHura ABC, BaxoawTcs BHe JTOTO TPEeYrOABHHUKA, H
yron C Hawbonpmuii. Hafiaure sequuuny yraa C, ecJu mio-
AL TPeYTOJBHAKA DABHA 28 cM?, a AC = 2 cm, BC = 4 cm.
2) Huaronane papHoDeIpeHHOH TpanenwWu ANWHOA & obpasy-
eT ¢ ocHoBaHMeM yroax 75°. Haitaute nmnoiuanbk TpamemHu.
B Tpeyromsauke ABC AB=a, BC =b, ZABC = ¢.. Toura D je-
JHUT Ha cTopoHe AC, LZABD = . Haiizure mymmy otpeaxa BD.
B TpeyroapHuke ABC Toura D nemur Ha cTopoHe AC,
BD=m, BC=n, £ABD =0, £DBC = f}. Haitaure AB.

§ 66. TEOPEMA CHHYCOB

1) B TpeyronsEEke ABC AC=0,59 am, <£A=40°
ZC = 35°. C noMompio MUKPOKAABKYAATOpa Bhiuncautre BC.
2) B paBunofeapernoM Tpeyroibauke ABC anuHA OCHOBAHHA
AB pasua 2, yroa npu ocHopaHHuM paeeH 30°, AD — 6uc-
cexTpuca. Haitnute AD.

1) B rpeyroaeaure EKP EP = 0,75 cm, £P = 40°, LK = 20°.
C momolnb MHKPOKANBRYNIATOPA BuAcAnTe PK,

2) B TpeyroapuHke ABC ZC = 90°, ZA =15°, CD — Guceek-
rpuca. Haltaure AD, ecnmn AC = /3.

1) B mapannemorpamme ABCD D =120°, ZBDA = 40°,
BD = 25,3 ¢cm. C moOMOIObI0 MAKPOKANBKYAATOPA BBRIYHCAHTE
60JBIIVIO CTOPOHY IAPAAIEeIOrPAMMA.

2) B Tpeyronsaure ABC AC=b, ZA=0, ZB=f, Touka D
IeXAT Ha cropoHe AC, LBDC =%, Haiiaure BD,

1) B napannemorpamme ABCD +£A=050°, LCAD =15°,
AC =17,8 eM. C NOMOIILI0 MHKDOKAABKYJISATOPA BRIMHCJIHTE
GONBIIYI0 CTOPOHY MADAJLISIOTPAMMA.

2) B Tpeyroasuuke ABC LA =u, £B=f, Touka E mexHT
Ha cTropone BC, ZAEB =%, AE = m. Hailipate AC.

1) B rpeyroneanke ABC AC = 15,2 cm, £A = 25°, 2C = 80°.
C noMolbi0 MUKPOKAALKYJIATODA BHYUCIHUTE NMACIIAAL TDe-
yroJIbHUKA.

2) B rpeyroarHuke ABC AB = BC, BD — pbicota. Yepes
cepeaiHy BHCOTH NpoBefleHA NpAMas, NepeceKanas cTopo-
Hl AB u BC B roukax E m F cooreercTBenHo. Hailigure EF,
ecim BD=h, ZABC=p, LBEF = «.

1) B tpeyronenuke EPM EP = 31,7 cm, 2P = 75°, £M = 65°.
C OOMOIIBI0 MHKDOKANBKYAATOPA BRIYHCAHTE €rc IAOMAAL.
2) B rpeyroaruuke ABC AR = BC. Yepes cepeAEHY BBICO-
™1 BD TpeyroapHHKA NOpOBefeHA IPDAMAHA, NEPECEKAINAA
cropoHkl AB u BC B rouxax K u L coorBercrBenno, KL = m,
Haiigure BRicoTy BD, ecam LABC=p u ZBLK = @.
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B tpeyroabEuke ABC BM — megmana, <ZABM=aq,
£LMBC = B. Halinute AB, ecnu BM =m.,

B rTpeyroaerauke ABC BD — memmana, JZABD=u@,
£LDBC =B, BC = a. Hafinute BD,

§ 67. TEOPEMA KOCHHYCOB

1) B TpeyroasHHKe ABe CTOpPOHBI paeHH 27,4 M 16,3, yroxn
mex gy HEME 140°, C nmoMolnbi0 MEKPOKAXLKYAATOPA BRIYHC-
AUTe TPETHIO CTOPOHY TpPeYTOJABHHUKA.
2) Croponsl TpeyroabHuka paeHel 16,86; 15 u 20. Hadianre
YIoJ, JeKAIOWH MPOTHE MEHBIIEH CTOPOHEL, HCIOALIYA MHK-
POKAJIBKYIATOPD.
1) JIBe cTOPOHH! TpeyronbHUKA paBHE 1,3 u 42,5, yron Mesx-
Ay HUMH 100°. C nmoMombio MHEPCKANBKYAATOPA BHYHCINTE
TPETHIO0 CTOPOHY TPEYTOJLHHMKA.
2) CropoHBl TpeyroJsHHKA paBHE 8; 12,47; 16. Haitgwre
yraoJ, aexaiquit n1poTHE cpefHeif 0o ANTMHE CTOPOHBI, HCIQJIb-
8¥A MHUKDPORANBKYIATOD.
1) Cropoun napamnemorpamma pasHur 11,3 n 9,7. Vrox
MexIy HUMHK papeH 40°. C noMompi MHKDPOKANBKYJIATOPa
BREITHCINTEe GOMLIMIYIO AHArOHANDL TMAapaJleforpaMMa.
2) CropoHml TpeyroaxbHuka paBHEL 7, & n 4,61 cm. Henoas-
3YyA MHKPOKANBKYAATOD, HAHJAHNTe BEICOTY, ONMYIIEHHYIO Ha
BGONBUIVIO CTOPOHY TDEYTOALHHKA.
1) Ouaromanu mapannerorpamma pakeabk! 16,8 n 12,4, yron
MexAy HHMH 55°. C moMomspio MEKPOKANBKYJIATOPA BLIYHC-
JuTe GOJBMIYI0 CTOPOHY IAPAJAEIOrpaMMA.
2) CropoHBl TpeyroneHEKA paBHH 21, 24 u 25,92 cm. Haifi-
AUTe, MCNONL3YA MHKPOKAJILKYIATOP, BHICOTY, OOVIICHHYIO
HA CPEAHION IO AJHHE CTOPOHY.
1) CropoHH TpeyroJBHHKA PABHH 4 U 5, 4 Yroa Memay HHMH
140°. C noMompio MUKpPORAABKYAATOpA HafiguTe BEICOTY H,
CNYOIEHHYI0 HA TPeThI) CTOPOHY TPeYIONBHHUKA.
2) CropoHH TpeyroJlsHHMKA paBHH 6, 7 n 7,5 cm. Henooawaya
MHKPOKANBKYJIATOP, HaliuTe paguyc onHcaHHol 0KOJ0 Tpe-
YrONBHUKA OKDPYHHOCTH.
1) CropoHH TpeyrofibHHKA PABHH 8 H 5, 4 yroa Mexay HUMH
paeeH 40°. C DoMolIbi0 MHKDPORATLKYIATOPA HAHINTE BHICO-
TY, OOYINEHHYIO HA TPeThK) CTOPOHY TPEYTOIBLHHKA.
2) CropoHbl TpeyronrHMEA paeHH 3, 5 i 6,26 cm. Haligu-
T&é pPaguyc OKPYKHOCTH, ONHCAHHOH OKONG TDEYrOJLHHEA,
HCHONBAYA MHUKDPOKAABKYIATOD.
Jokaxure, 9T0 B AK0GoM TpeyroasHMEKEe Yrau A, B u C cBA-
BAHEl COOTHOUIEHUEeM
cos? A = cos? C + sin? B — 2 sin A sin B cos C,

Jokamure, uro B M06oM TpeyroabHUKe VIAH A, B u C cpa-
3AHEL COOTHONIEHUEeM

2 gin A sin B cos C — 1 = cos? C ~ cos? A - cos® B.
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§ 68, CKANAPHOE NPOMUIBEAEHWE BEKTOPOB,

CKANAPHOE NPOMW3BEAEHHE BEKTOPOB B KOOPAMHATAX

88.2,

88.7%,

1) B paBumofegpenHom Tpeyrorsuuke ABC yron B npamoi,
AC =22, BD — meguana TPeyrodhHHKa&, BeMucanTe cKa-

JAAPHEIE TIPON3BEACHUSA BEKTODOR BD. A_é, BD - B_é, BD - BD.
2) Nawer Touxu A(1; 3), B(4; 7), C (-1; -1), D (7; B). Haii-

AHTE CKANAPHOe NPOH3BEIeHHe BeKTOpOB AB M C_ﬁ C no-
MOIBI0 MEKPOKANBKYAATOPA BHYHCJANTE YrOJ MeXKAY 3THMU
BEKTODAMA.

1) B pasmocTopoHHeM TpeyroavHuke MHP HK — 6uccekr-
prca, MH = 2. BHuHcINTe CKANADPEEIE [IPOM3BEISHRA BEKTO-
pos HK - MP, HK .HP, PM .MP.

2) Maum touxn M (2; 3), P (-2; 0), O (0; 0), X (-5; =12).

Haiigure crangpHoe Opou3BefleNHe REKTOPOB 1\?}5 H ﬁ.

C NoOMOmMEI0 MMKPOKANBKYJIHTOPA BEYHCINTE YION MeEIY
STHMH EBEKTOpPAMH.

1) B nmpamoyroasH¥Mke ABCD pamaroHaad OepeceKaioTcsa
B Touke 0, AB=2, ZCAD=30°. BruHciutTe cKaJIApHOe

MPpOH3IBENCHREe BEKTODOB EC. - B_é, O_§ . a&i.
2) Manu rouxu A (2; 4), B (5; 8), C (-T; -1), D (-12; -13).

Haifignte ckandApHOe NOpOHSBejeHHe EBeKTopoE AB u CD,

C noMome0 MHEDOKAJBKYJAATOPA BLIGHCAHTE VIOl MeAY
STAMH BEKTODAMH.

1) B npamoyroavEnKe MHPK [aHarcHalH ImepeceRaoTcs
B Tourke O, PK =2, /AMOK = 120°. BuMHCIHTe CKAXADHOE

NPOM3BEJEHHE BeKTODPOB MH . PH s OP . PK.
2) Raum Toukm P(2;3), H(8;-5), K(3;1), M(-5; 7).

HaliauTe cKANAPHOE NpPOHSBESEHNE BEKTOPOB PH u KEM.
C noMoIgepi0 MHKPOKANBKYAATOPA BEIYHCAHTE YIOM MEMAY
ATHMH BEKTODAMH.

1) B Tpamenun ABCD £A=10° £LD=80°, AD=8,BC=1T.
BrluncanTte cKajaapuoe npoussegende BC - AD, AB.CD.
2) Masw Touxku A (x; -5), B (x; x), O (0; 0). Hattanre x
M yroa Mexay BextopaMu OA u OB, eclH H3BeCTHO, ITO HMX
CKaNApHOS IPOHIBEAEENe paBHo —0.

1) B rpaneuun PHEM <ZP=13°, LH=T77, MK =3,
PH =15. BuuHcanTe CKajlapHOe IPOM3BeAeHHE BEKTOPOB
HP . MK, HK - MP.

2) Rauwm rouxu M (y; -1), O (0; 0), H (2; -1), P (3; 5). Hs-
BECTHO, YTO CKANAPHOE NpoM3BeldcHHe BeKTopoB OM m HP
paBHO —yz. Halizure ¥ 1 yTOA MeXJY 3ITHMH BEeKTOPAMH.

1) B rpeyronsumre ABC CA - CB < 0. Tze pacnonoxen
HEHTP OKPYAHOCTH, OOMCAHHONI OKOJIO TPeyroJlbHEHKA?



68.8*,

69.1.

69.2,

89.3.

69.4.

69.5.

69.6.

2) Haus Touxkn B (-2; 10), € (6; 4), D (1; 1) u rouka A,
Jemamans Ha ocH Oy. HalfauTe KOOpAMHATH TOYKH A, eciH
H3BeCTHO, 4TO npamaa AC nepneHAHKynIApEA npamoni BD.

1) B rpeyroasEure ABC BC . BA > 0. I'ze pacmono:cen
NeHTP OKPYXHOCTH, OOMCAHHOH OKOJO TPEYTONLHHKA?

2) Oan vwerwmpexyroacank EKPH. Bepmubna E npuHagte-
sHUT ocu abcumce, a sepmmaw P (1; 2), H (-6; 8), K (4; 6)
PACTIONOMKEHR! TAK, UTO AMATOHANM YETHPEXYTOALHHMKA B3A-
MMHO NepneEguKyAapasl. HailauTe RoopAHHATHI Touku E.

§69. CBOACTBA CKANAPHOTO MNPOM3BEAEHUA BEKTOPOB.
MPAMEHEHWE CKANAPHOIO NPOU3BEAEHWA BEKTOPOB
K PELUEHWIO 3AHAY

1) Hspectno, uto c=a+b, |a|=5cm, [5]|=3cM. Yroa

MeXIy BeKTOpaMH 4 M b pamen 60°. Haiimure | ¢ |.

2) Ucnoneaysa crajspHoe NpOHM3BefeHUe BEKTODOB, JOKAXNCH-
Te, 4TO MefHAHA pasHOGEIpEeHHOro TPeYroJLHHKA, NPOBe-
JeHHAA K ero OCHOBAHWID, ABnAeTca OSUcCeKTPHCOl 3TOrO Tpe-
YroJIbHHKA.

1) HasectHo, wro m=n—&, | n|=~2 cm, | k| =3 cM, yroa

MextAy BekTOpaMHu 7 M % papen 45°. Haiigure | m |.

2) Menonpzya crRaNApHOS NPONIBEZEHHE BEKTOPOB, JOKAMKH-
Te, WTO MeAuAHA papHOGeJpeHHOre TPeYTONLHHKA, OPOBEAcH-
Hafd K ee OCHOBAHHK), ABJAAETCS BHCOTOH 3TOTO TPEYrONbHUKA,

1) Hafizure yron mexay BexTopamu a u b, ecau (@ —B)? +
+(2a-b)t=56, |a|=2, |b|=8.
2) Henmonsaya crRanApHOe IPONSBEOeHHE BEKTODOB, JOKA-

AMHUTE, YTO €CaH OHCCeKTpHCA TPeYTOABHHKA SABAAETCH ero
prIcOTOM, TO 9TOT TPEYrOJBLHMEK paBHOGeZpeHHBIN.

1) Hadigure yron Mescky BeKTODaMu m ¥ 7, ecan (m —21n) +
+{m+n)2 =73, |m|=22, |n|=3.
2) Hcnons3ya CRAMAPHOE POH3BEACHHE BEKTODOB, HOKAYKH-

Te, UTO ec/H GHCCEKTPHCA TPEeYTONBHUKA SBIHETCH ero Meau-
AHOH, TO 3TOT TPEYroJIsHUK PAaBHOGENPEHHBLIN.

1) HzpecrHo, 9TO E:35—)?,5=E+3£,me5n§—ennnm-
HEI¢ BSAMMHO TEPIeHIHKYJIADHBE BEKTOPE., BeKTop ¢ mMeer

BAMHY +B M cocTaBjser paBHhE YRMIH € BEKTOPaMM j; u k.

BanMmuTe PASIONKEHHE BEKTODA C II0 BeKTODAM ; u k.
2) B Tpeyromeamke ABC 5AB? = BC?+ AC?. Joxamxwure,
uTo MefHaHh AA, H BB, paauMHO DepoeEANKYAADHEL.

1) HssecTtHo, trro5=35+g, E:E—Sg,r,qeaus—ennam-
Hble B3AHMHO MePIeHAUKYIRAPHEIE BEKTODH. BexTop m mMeer
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AduHEy ~20 M cocTaBiser PaBHEE YIIBL C Bemopaun p u k.
SalTHIOATe pPasloMeHHe BEKTODA m no BERTOPAM p n k.
2) B Tpeyronpuuxe ABC B =90° cosC = ? JokammuTe,

YTO YroJl MexkAy MmenmaEamy BB, n AA, npaMof,

1)B TPeYroJbHEKe ABC AC = 3 cm, BC =86 cM,
ZACB =120°. Toura E peauT cropony AB B OTHOImEHHH
1: 2, canran or pepumust A. Hafiaure oTpesox CE.

2) NMawrl rourku M (-1; 3), P (1; 2), K (-2; 5). Halizure nmo-
mane TpeyroidsEuxa PKM,

1) B tpeyroabhuke PKH PH =22 gu, PK =2 am,
ZHPK = 135°. Haiiawre otpesck PO, ecnu Touka O npunaj-
nexnT npamoit HK m HO: OK =1 : 8.

2) Hanm Toukm A (3; 2), B (4; 5), C (7; 10). Hafizure mno-
mangk TpeyroarHuka ABC.

ANMHA OKPY)XHOCTU U NMAOWALDb KPYFA

§ 70. ONPEAENEHHE MPABWALHOIrO MHOTOYIOfbHHKA.
QOPMYAA Y(/IOB NPABHUABHOIO MHOTOYrOAbHMKA

1) HaiiauTe yram OpaBRABHOrC AECATHYIOJLHHKA.

2) Nuaronane npapMALHOrO MATHYrOJLHKMEA baBHa 4. Hafian-
T¢ CTOPOHY NATHYIMOJILHHEKA, HCOONB3YA MHEPOKAABKYJIATOD.
1) HaiianuTe yrapl OpaBUILHOTO ABCHALHATHYIOJABHHUKA.

2) CropoHa NPABHMJALHCIO NATHYIOABHRKA paBHa 2. Halinure
ero AMATOHA/b, HCHOJL3YA MHKDPOKAILKYILTOD.

1) HajiguTe BHeINEHEe YIAH OPABHALHOIO HeBATHYTOJLHHEA.
2) Cropona npasuiapHOre naATayroasanxa ABCDE paena 2.
HaiiauTe paccrogsane ot TouxkHu C a0 npaMoil AE, wenoassys
MHKPOKAIBKYIATOD.

1) Hafigure BHeIIHME YTV TPABMIBHOTO ASCHTHYTOJBHHEA.
2) B mpaBuabHoM narnmyronsEnke ABCDE paceToaHHe OT
TouKH D mo nmpamoii AB paBHo 4. HaiiguTe cTopoRy nATH-
YIONbBHUKA, MCHOABRIYA MHKPOKAIBRYIATOD.

1) CymecTeyeT JH NpABUALHEIH MHOTOYTONBHUE, ¥ KOTOROTO
KaXARN yron pasen 145°7

2) Cropora npaBHABEOTO NATHYTOILHHKa ABCDE pabua 2.
HOuarcuanu AD u BE nepecexarores B Touke O. Haitaure AO,
HCIOJIB3YA MHKPOKANBKYJIATOD.

1) CymecTByeT JM NpPaBHUIBHBIH MHOTOVYFOABHHK, Kax I
yroa xotoporo paser 149°7

2) B npaemnnHOM DATHYrOJbHUKe ABCDE nuaronann AC u
BE nepecexarorcs B Touke O. Hauma BO pasua 2. Haiiaure
CTOPOHY NATHYMOJIRHHKE, HUCOOJB3YA MHKDOKAINLEVIATOD.
KaxpMit pABHHMH NPABAJILHLIMY MHOMOYTOJLHHKAMH MOMHO
NOKPHITE MICCKOCTh Ges mpocseror?

MoxHO A1 KOMORHAUKRAMH ARYX BRAOER NMP&RHABABIX MHOIO-
YroJABHHKOB NOKPBITE NIOCKOCTEH Oea npoceeTos? IlpuBeaure
npuMep.
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§ 71. NOCTPOEHWUE NMPABWAbHLIX MHOTOYIOJIbHHKOB.
BLIPAXKEHHME ANA PAAWYCA BNUCAHHOW U ONWCAHHONW
OKPYXXHOCTH

1) C moMompi0 UMpPKYJIA H JAHHeHKM BININATE B AAHHYIO
OKPY/KHOCTE IIPABHJLHEIR TPEYTOJBHHK.

2) CTopoHA HNpPaBILIEHOTO TPEYTOJIBHHEKA, DIHCAHHOING OKOJIO He-
KOTOpOM OKpY»HOCTH, PABHA V3. HaijinrTe cTOpOHY OIpPABUIL-
HOI'O YeTHPeXYTrOJBHHKA, BIHCAHHOTD B TY 3Ke OKPYMKHOCTS.
1) C nmoMoOmEW IMPKYIA M JHHEHKH BOHIINTEe B AAHHYIO
OKPYHHOCTE OPABHMABHHIL YeThIpeXyroJbHHK.

2} CropoHA NPABHIABHOINO YETHIPEXYMOJLHHKA, OMHCAHHOrO OKO-
JI0 HeKOTOPOH oxpysxHocTH, pabHA 4. Haliaure cropony npa-
BHIABHOTO TPEYVIOJABHNKA, BOMCAHHOTO B TY K€ OKDYMHOCTD.
1) C noMompI0 CHPKYNA N THHEHKH ONHIINATE OKOAC AaHHOH
OKPYIKHOCTH NDPABMNALHBIN TPeYrOALHHK.

2) CTopoHa OMBCAHHOTO NPABHJLBHOTO YeTHPEXYroJLHHUKa Ha
~'3 Gombllle CTOPOHL! MPABUALHOTO TPEYTOJALHHKS, BIIMCAHHOTO
B TY e OKpYAHOCThL. HalizaTe CTOPOHY 9e€THPEXyToJbHHKA.
1) C nomombiy UHPKYJIA H JHHeHKH ONNUIATEe OKOJAC AaHAOil
OKPYHHOCTH ODABHJIBHBIH YeThIPEXYTMOJTLHUK.

2) CropoHa ONHCAHHOTO OPABHABHOrY TPEYTOJNBHHRA HA N
6oJbIIe CTOPDOHH OP&BUJILHOIC YETHIPEXYTOMABHHKA, BIIHCAH-
HOT'O B TY e OKpY:xHocThb. HalifuTe cTOPOHY TPeyroapHHKA,
1) IlocTpoiiTe NTPAPHALHBI LIECTHYTOJABHNEK IO OTPe3KY, PaB-
HOMY DACCTOAHIIO OT HEHTDA [MeCTHYTOALHHKA N0 810 CTODOHH .
2) OauH Nz ABYX MNPABMILHBEIX 7A-YrOABHHKOB BIHCAH B
OKPYIHOCTE, OPyroil onncan oKono Hee. MoxeT AR OTHOLIe-
HIe NepHMETPOB 3THX MHOIOYTOJBHHKOE paBHaTeesa 0,517
1) ITocTpoiiTe NpaBHNBEBIN IIECTHYTOJNLHHK II0 OTDPE3KY,
PABHOMY eT0 MEHBINell AHATOHAIH,

2) OpguH M8 DpPAPHJABHEIX 7A-YNOJBHHKOB OIMCAH OKOJC
OKPYHOCTH, a APYroii BNIKCAH E Hee. MoKeT JH OTHOLUEHHE
niaowmaneii THX MHOrOYrolAbHUKOB OITh Goabmie 47

1) B oxpyHOCTE paguyca K BOHCAHEI NPABHNBHBIE 2N-YTO/b-
HHMK H n-YrOABHHK, 4, — CTOPOHA n-yroaeHHKa, Haiigure
IICWALL 21-YIONBHHKA.

2) BHYTPH DPABAJBHOrO LIECTHYTOABHHKA CO CTOPOHOH 243 em

euIGpaEa Touka M. Hajignre cymmy paccresHuii or Touxkm M
RO IPAMEX, COTEPANIX CTOPOHE IMECTHYIOIBHUKA.

1) OKoNo OKPYAHOCTH ONMCAHE IPABHJILHEE Z27-YIOJIBHHE
H n-yrolbaUkK. Bokpyr n-yroJeHMKa ONHcaHa elle ofHa
OKPY3HOCTh. (THoINEHNWEe PAAHYCOB 3TUX IBYX GKpYKHoCTek
paBHO x (x > 1). HailguTe oTHOmMEeHHE€ MePHMETDPOB N-YIOJdb-
HHKE H 27-YrOJBHHEKA.

2) Oxono NpaBHALHOMO MIECTHYTONBHMKA €O CTOpOHOH, pap-
Ho#i 1, onHcaHa  OKpYxHOCTh. HalifiuTe cyMmy KBaapaTos
paccToAHN OT IPOHIBONBHOH TOYKH OKDPYIKHOCTH HO BCeX
BepINHH MeCTHYTOMBHHKA.
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§72. AMHHA OKPYXXHOCTH, ANHHA AYTH

1) HaiiauTe paguyc OKpy;XHOCTH, €CJIN ¢¢ AMHHA pasEA 88T M,
2) C noMonibpio MHKpPOKANBKYJAATOPA BHYACIATE AAHHY AYTH,
pazuyc xotopo#t papen 22, a rpagycHad Mepa 165°.

1) Onuma oxkpy:RHOCTH paBHa 98% cm., Halizute ee pagmye.
2) Hyra B 117° umeer paanyc 29 cm. Hailiggre anuay sTol
AYTH, UCHOJBbBYA MHKDOKANLKYILATOPD.

1) C momMombI0 MUKPOKANBKYAATOPA RRIYHCAUTE MPALYCHYIO
Mepy AyTH, JJHHA U PAANYC KOTOpo#l pAaBHH COOTBETCTBEHHO
94,2 cm = 45 oM,

2) B okpyxmuoctn zaunoii 36n cM npopezeHa Xopia, CTATH-
Bajomas ayry B 60°. Haligmre anuuy 3ToH XOpIH.

1} Hnuna xyru pasHa 62,8 M, a ee paguyc 36 m. Haiinure
TPAAYCHYIO MEpy AYru, HCIOAL3YA MHKPOKANBKYJRATOD.

2) B okpyxHocTH amunoit 24n cM nposeAeHA Xopaa, papHAS
12 ¢m. HafiaaTe rpagycHEy0 Mepy MeHbmied IYrH, CTATHBAE-
Mo Xopaoit.

1) Kaxnwm fgoasxer GRITH pAAUYC OKPYIRHOCTH, YTOOH ee NaH-
HA Oblsla paBHA CyMMe AJNHH ABYX OKPYXHOCTel ¢ pagMycaMu
11 »m 47 cm?

2) B okpy:mHOCTH AnuHOI 481 cM nposejeHA XOpAa, PABHAS
9,6 cm. Halinure gnuny Mensmeif uz Ayr, cTArMBaeMbIX 3T
XopHoil, HCNOAE3YA MMKPOKANBKYJIATOP.

1) Kakpm ponxeH GHTH PAZHYC OKPYKHOCTH, ITOOH ee Ann-
Ha OEIJIA paBHA PA3ZHOCTH AMHH ABYX OKPY:KHOCTell ¢ paguyca-
Ma 37 u 156 cm?

2) B oxpymxHocTr annuoii 408 cM npoeegeHa XOopaa, OTCTON-
mad or nenrpa Ha 2,1 cMm. Haligute Anvny Mednmeit ua gyr,
CTATHBAEMEIX 3TO#l Xopaoll, HCNOALIYA MHKPOKAIBKYIATOD.
JaHu nBe oxpy#AOCTH. Bropas oKpyKHOCTE HMeeT LeHTp O
Ha Hepboll OKPY;KHOCTE H Kacaerca ee gHamerpa AR B Tou-
ke M. Haiizpre gauey BTOPOE OKpYXEOCTH, ecnu AM =m,
BM =n.

JBe OKpYH¥HOCTH KacalOoTes BHYTPEHHUM o0pa3oM B TouKe A.
Hepes TOuKy A OpoBefieRa OpAMAfA, MIePECeKAOINAS MATYIO
n Solpmyw OKPYXKHOCTH B ToukKaX B m C cooTBeTcTBEeHHO.
Haifigute oTHOmIeHEHMe [OANH JAaHEHWX OKpYMRHOcTell, ecau
AB: AC=1x.

§73. NROWAAL KPYTA H KPYTOBOIo CEKTOPA

1) C noMomew MHKPOKANEKYAATOPA BRYUCAHTE IJICILIAKE
Kpyra, ANHHA OKDYMKHOCTH KoTOoporo pasHa 17,1 cm.

2) TpaayeHnaa Mepa AYrH OKpPYIRHOCT pagHyca 8 MM paBHA
36°. HailiauTe naolllaAL KPYroBOTO CeKTOpa, COOTBETCTEYIO-
mero aToil xyre.

1) Jymaa okpyaHOoCcTA paBEA 19,1 M. C noMOmMBi0 MUKPOKANE-
KYJATOPS BEMHCIATE ILNOIAAL COOTBETCTBYIOLIErO Kpyra.
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73.4.

73.5.
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Puc. 197 Puc. 198

2) Haiigmre naomags Kpyrosoro cexropa pajmyca § M, ecin
rpaaycHasaA Mepa ero Ayrn pasra 150°.

1) C moMompi0 MAKPOKAABKYJIASTODS BHYNCIANTE AJHHY
OKPY’RHOCTH KPYyTa, ILIOIMakb KoToporo pasHa 724 cm?,

2) Ha pucyHre 197 HzobpameHa OKDYIRHOCTE ¢ meHTRpoM O,
AB = BO = 10 ¢m. Hajigare mnomane zamTpUXORSHRON G-
C'YPEL

1) Ilnomiags HeKoToporoe Kpyra paeHa 51,6 cm® Haiinure
ANHAY OKPY3KHOCTH, COOTBETCTEYIOIIEH 3TOMY KPYIY, HCIIMNIB-
3V MHEKDPOKANLKYIATOD.

2) Ha pucyake 198 mzobpakeHa OKDYHRHOCTE ¢ IeHTpoMm O
u paguycoM B M. MeRpmas Ha2 AyT, CTArHBAeMAR xopnoi MH,
HMeeT rpagycHyio mepy 60°. HajfiauTe mmomaze 3ainTpPpHUXo-
BaHHOH QHTYDEL.

1) Kak HaMeHHTCA AAMHA OKPY/KHOCTH, €CAH OAOLIAAL COOT-
BeTCTBYHOLIErO eif kKpyra ymeHesmmtca B 441 paa?

2) Ha pucynxe 199 uzofpakeHa
OKPYHOCTh ¢ LeHTpoM O H pagHy-
coM 24 M, Xopaa AB papHa 9,6 M.
Hafiznre nromagek salITPHXOBEHHAOH
(PHTYPH, HCHOJABIYA MHKPOKANBKY-
JSATOP.

1) Kag HsMeHNTeA DAOIMGAER KPYTra,
ECIH JAJHHa COOTBeTCTBYIONed eMmy
OKPYKHOCTH ypeamautca B 19 paa?
2) Ha pmcyrke 200 mnaobpasxena
OKPYHOCTL ¢ NeHTpoM O H pa- Puc. 200
anycoM 7 cm. Paccroanue or ToU-

K O go xopam MP pamsno 8 cM.

C noMome MHKPOKaJBLKYASTOPa

BHIYUCAHTEe IAOIAAE 3alITPHXOBAH-

moft uryphl. B C
ILnomaxne nonyxpyra (puc. 201) pae-
ma ©. I'pagycurie Mepw AVr AB H
CD pasanl 30°. Hajiznte miomaisb
BAMITPUXOBAHAON (HIYDHL. Puc. 201




73.8*. Ha pucynre 202 maofpaxeH MOay- c
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KpyT ¢ auaMerpom AD. I'paaycHble B

MepH ayr AB u CD papsm 45°, Hait-

BHTe IWIOmMALk NOJYKDYTa, eCIu MI0-

Liagb 3AMTPUXOBAHHON QHUIYDH paB- 4 D
Ha Q. Puc. 202

ABWXKEHHUA

$74. OCEBAA K LUEHTPAJIbHAA CHMMETPHA,
NOHATHE ABHXXEHWA

1) Jana tpamenma ABCD. Ilocrpolite durypy, HA KOTODYIO
oTofpaiKaAeTCA AAHHAA TPANENUA IpA LEHTPANBHON CUMMeT-
DHAH ¢ UeHTpOM A.

2) HorakmTe, YTO NPH ABHKEHUH BePTHKANLHBIE YIVIBI oro-
OpaxalTca Ha PEPTHRAALHHE YIJHL.

1) Aama rpameuma ABCD. IlocTpoiiTe Gurypy, Ha KOTOpPYIO
orofpamaercss RaHHAA TpamenudA IPH oceBoil CHMMEeTPHH
¢ ocel0 AB.

2) Hokaxure, 94TO NIPH ABHIXEHNH CMEXXHBIe YIAEI OTOOpaMKa-
IOTCA H4 CMe;KHbI¢ YLIBL

1) Jaua Tpamenus ABCD, Bce CTOPOHHW KOTOpPOE MMeRT
pasenie aauHkl, O — cepeguna guaroHann AC. ITocrpoiite
durypy, Ha KOTODPYIO oTOOpaXKAeTCcA AAHHAS TpANemud IpH
HeHTPaNBHOM CHMMETPDHH ¢ OeHTpoM O,

2) HokaxuTe, YTO OIPH ABMMKEHHHN MoRobHEIe poMbnl orobpa-
HAIOTCA HA moaoGHEIe pOMOBI. '

1) Jana Tpamenua ABCD, Bce CTOPOHH KOTOpPOil HMET pas-
nule anuHel. [Tocrpoiite $urypy, Ha KOTOpPYK oTObpasKaeTca
JAAHHAA TPANeIHA OPA OCeBOil CUMMETPHHM ¢ ochlo AC.

2) HokasxxuTe, 9TO OpH APMMKEHUH MOACHHEIE OPAMOYTOJIEHH-
KK oTofpakaloTca Ha MoAo0HHIE MDAMOYTOJBHHKEH,

1) Jansl oxkpyxHOCTE H TOYKAa A Ha Heil. Ilocrpoiite dury-
py, Ha KOoTopyio oToOpaKaeTca AaHHAR olcpymnoc:rb npH LeH-
TPAXBHOH CHMMETDHH ¢ LeHTPOM A.

2) IIpu HexoTOpOM JABHXKEHHM OTPe30K AB orobpasaerca
Ha orTpeaok EP, AB =12 cm. Touka M OpHHaAAEeKHUT OTpe3-
xy AB, AM = 2 ¢cm. Touxka M orobGpaxkaerca Ea ToOuKy H.
Hatinute HE.

‘1) JaHpl ORPYIRHOCTP H OpAMAA 4, KacaTeJbiHasd K JTol

OKpyxHOCTH. [TocTpoiiTe bHTryDY, HA KOTOPYKI oToGpaxkaerca
FAHHAS OKPYMKHOCTE OpH 0CceBoil cHMMeTPHM C OCLIO 4.

2) Toura K npaEsagesxuT orpesky MH W genawrt ero B oT-
BomeHHn 3 : 2, cuuTaa or rouxku M. [Ipu HexOTOpPOM IBH-
aKenuu oTpe3ok MH coTobpakaercs Ha orpesor EP, a Tou-
xa K — ma rouky 7. Hailiaute ormomenue ET : EP,
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§ 75. MAPANNENbHBIA NEPEHOC W MOBOPOT
1) Ham xBaapatr ABCD, Iloctpofite purypy, Koropas noay-
yaeTcs M3 ATOr0 KBaApaTa DAPANNeNLHLIM IIePeHOCOM HA BeK-

Top AC.

2) Hora:XuTe, 4TO NPABAJABHEIA MIECTRYIOABHUK OPHA IIOBOPO-
Te BOKDYT cBOero meHTpa Ha yroa 60° orofpaxcaerca Ha cefa.
1} NocTrpoliTe KBagpaT, KOTOPHII IOJIYyYaeTCA H3 AAHHOrO
keagpata ABCD mosoporoM BOKpYr mentpa A Ha yroa 135°
TPOTHB JACOBOH CTPENKH.

2) HoxamuTre, 4YTo OpM OApANNeNLEHOM IepeHoce Npamoil AB

Ha BeKTOp APB mpamas AB orofpakaercAa Ha cebd.

1) Naua tpanenmna ABCD. HapecTHO, UTO IPH ODAPALIEeABHOM
nepeHoce OpAMaa AD oroGpaxcaerca Ha opamyio BC, a npd-
mMas BD orobpakaerca Ha ceba. IlocTpoiiTe TOUKY, B KOTODYIO
OepeXcAHT TOYKA A IPHU BTOM OapalelkHOM I[IEpeHOCce,

2) B nmpaBMIBHOM TpeyroJbHHMEKe ¢ OeeETpoM O yron POH pa-
Ben B80° (puc. 203). MokaxkuTe, YTO NPH HOBOPOTE BOKPYT
meHTpa O Ha yroa 120° npoTHB 9acoB0Of cTpelakH otpesor KP
oTobGpaskaeTca Ha oTpeaok MH.

1) ag papHOOeApeHHEI TpeyrodsHEK ABC ¢ nOpAMEM
yraoM B. I[Ipx HexoropoM moBopoTe TOYKA A oTobpakaercs
HA TOYKY B, a Touka B — Ha Touky C. IlocTpofiTe HeHTp oO-
BOpOTA.

2) Hasn ABe OKPYHKHOCTH OOMHAKOBONO paAMyca C IEeHTDA-
ma O n O, (puc. 204), Xopau AB u CD paBHEI H JE€XKAT HA
oaHoi npamoii. Jlokamure, YTO IpU NApaNfe LHOM IepeHoce

HA BEKTOp (Y): oTpeaor A B oTobpaxkaercs Ha orpeaok CD.

1} Hasn yrox ABC u Touxa M BEHyTpHM Hero. Haiinnre ma
CTOPOHAX YIJIA TAKMe TOUKH D ® E, urofhl OpHE Oapaiielb-
HOM IIepeHOCe TOuKa B orobpakanaces Ha Todry D, a Tod-
K8 E — ma Touky M.

2) Ilpm HeKOTOPOM IIOBOPOTE TOYKA A oTobpasaeTcsa HA TOY-
Ky B, a Touka C — na Toury D). Ilpu raxoM sHadYeHHH yIia
NOBOpOTA TOUKH A, B, C, D nemxar Ha ogHON npamoii?

1) Haur1 gee npAaMme M Touka O, Ha rRaykgoll M3 NpAMEIX
OTMETBTE TOYRY, KoTopan Ol Oepexoluiaa B APYTYE TIpH NO-
Bopore Ha yroa 70° orHOCHTeABHO HeHTpa O.

Puc. 204

87



76.1.

76.2.

76.8.

76|4I

76.5.

76.6.

2) Heroropas turypa nepemias g ce6d MpH DapPAIAEJIBHOM
neperoce. HokaxuTte, 4T0 He CYIIECTBYeT KPyra, BHYTDH Ko-
TOopOre Jdemana 6w gapHaa Gurypa.

§ 76. NPHMEHEHHE JBH)KEHMA K PELIEHMIO 3AJZIAY

1) Otpeskn AC u BD nepeceraloTca B Touke O, A0 =0C,
BO=0D. Toukn M n H — cepeannll orpeskos AB u CD.
Henons3ya OEETPAILHYIO CAMMETDHIO, AOKAMKHTE, 4TO TOY-
Ea O — cepenmEa oTpeska MH.

2) Ucnonsaya napanjieNbHHIE DepeHoC, SOKAKATE, YTO €CJHN
OZHA W3 JABYX NApaAlejJbHHX NAPAMBIX NepOeHAHKYAAPHA
TpeTheH npaAMOl, TO H Apyrad NpAMAA NepOeHAUKYJASIPHA
aToil nmpamoii.

1) Henoneaya oceByld) CHMMETPHIO, ACKAMKHTE, ITC MeZua-
HEl, OPOBeflcHHEIe K GOKOBBIM CTOPOHAM DaBHOOEZPEHHOTO
TPeYroJbHHKA, DABHEI.

2) Hcnonsaya NOBOpPOT, JAOKAMHTE, UTO ecJH rpagycHble
MepH ABYX AYT OKAKYTCHA PABHEI, TO H CTATHBAIOIINE UX XOp-
Ibl TOXKE PABHEL

1) Yepes TOUKY TNepecedeHNs ZUAroHAJeil napannencrpaMma
ABCD nposenena npamasi, Nepecekaloman cTopoEsl BC n AD
B Toukax M u H coorBercreenHo. Hoxaxwre, wvro BM = DH,
2) IeocTpoiiTe OKPYRHEOCTh, KACAIINYIOCHA ABYX AAHHBIX IIa-
pannenbHHMX NPAMBIX M TPOXOAANIYIO YeDesd AAHHYIC MEXKAY
HIMH TOYKY.

1) Hokakure, 4TC eCAH TPAIEMHA BINCAHA B OKPYRHOCTH,
TO OHA pasHoOeIpeHHAA.

2) Hannl gpe mapananeAbHEE MPAMESES b H ¢ H TOYKA A MexIy
BuMH. Ilocrpoiite papHOGegpeHHEHil Tpeyroabuuk ABC c
OpAMBIM YIJIOM A TAK, 9T0OM BepIHHE B u C mexanu coor-
BETCTRBEHHO HA HOpAMEX b H €.

1} Yepes umenTtp xBaapata ABCD nporefeHEI EBe B3AHMHO
nepueHAMKYAADHEIE OPAMEIS, KAMAAA H3 KOTOPHIX NMepeceKa-
eT OPOTHEONOIOMHEE CTOPOHR KBazpaTa. JOKAKUTE, YTO OT-
Pe3KH 3THX NPAMHEX, JaKAIOUeHHARNe BHYTPH KBAAPATa, PABHBI
Mexay coboii.

2) IlpaMas ¢ mepeceKaeT JBe HApAJJIEABHEE OpAMBbIe @ U b
mogz ocTpMM yraoM. IlocTpoiiTe pasroGeApeHHBIA TPeYrosb-
BUK ABC Tak, 4Tob6H TOUKH A H B nexann Ha npAMBIX a B b
COOTBETCTBEHHO, a Menquana CM Gwnina papHa ocHOBaHHI AB
TDEeYTOJALHNKA M JIEXANa Ha Opamoi ¢.

1) Jamu aBe OKPYMXHOCTH PABHLIX PAKHYCOB ¢ HeHTpamu O
H O, Ilpamas, papammenesHaa 0,0, NepeceKaeT TNEPBYI
OKPYIXHOCTE B TOYKAX A n B, Bropylc — 8 Toukax ¢ u D
TAK, YTO TOUKH B H D npuBagmexat orpesky AC, Hokamxure,
2) BamH yroa mn u touka O BEHyTpH Hero. IlocrpoiiTe KBajg-
pat ABCD Tak, uyrofOBl AMATOHANH KBAaApATA HOepeceKAINCDh
B ToOYKe O, a Touxu B u D nexand Ha Ay4ax ft H # COOTBET-
CTBEHHO.



UTOrOBOE NOBTOPEHUE KYPCA NAAHUMETPHH
§ 77. TPEYTONbHUKH

77.1. 1) B rpeyroasankax ABC n A\ B\.C; AB=A,C, =5, AC=4,
CH=38, £C=LA,C,B, = LC,HAB, = 9%0° (puc. 205).

a) Noxaxmure, uwro tpeyroavsBuKn ABC m A,C,H papnmu,
a TpeyroabERKE ABC m A,B,C, nogobusl.

6) Haftmure naomans Tpeyroasauka ABC.

B) Haiinure orpeskn HB, u B,C,.

2) Haueprute npouapoabHE TpeyroasHuK. IlocTpoiiTe ogHy
H3 GHCCGRTDHC 3TOro TpeyroMibHHKA.

77.2. 1) B rtpeyronmpHMKax ABC ® A,B,C, AB=2.8, AC=
=BC=2, LA =LA, = £ZB,, CP — buccexrpuca TpeyroiabHi-
ka ABC, ZC,MB, = £C HM = 90°, CP = C, H (puc. 208),
a) Horaskure, yro TpeyrodbHukn ABC m A, B,C, nonoGuml,
a TpeyroaseNKH CPB u MCH pasnn.

6) Haiigure nnomais TpeyroasEuka ABC.

B} Haliante yranl Tpeyroabuuka C,MH,

2) HaueprHTe npousesoAbaklil TpeyroasRHK. HocTpoiite ogry
H3 MOAMAH 3ITOr0 TPeyroJbHHKA.

77.3. 1) B rtpeyroasEnkax ABC u A B C, LA=LA =45%
LC=4LC,=105° A, C,=2, AC=4, MH — cpepuas ANHUA
TpeyroabEHEa ABC (puc. 207).

a) HNora)kure, 9TO TPeyrodbEHKN ABC u A,B,C, noxo6Hu,
a TpeyroasHuKn A,B,C, n MBH pasr=L
) CpasHnTe OTpeskH BH u A B,
B) Haiiaure orpesox BC,
r) BuuncauTe € NOMOMBY MHAKPOKAJBKYAATOPDA ILICINAAL
TpeyroJsHuKka ABC.
2) HaweprrTe NpoHzBOJLHEIHR TpeyroasBHK. ITocrpofive oany
H3 BEICOT 3TOrC TPEYroJAbLHHMKA.
C
/<f>\
A B A P B
C, e,
H
A, H B, A, M B,
Puc, 205 Puc. 206
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¢, A c D
Puc. 207 Puc, 208

1) Ha pucynke 208 OB=0H=HD=3J2, 0OC=0M=
=AM =1, Z/BOC =135°.

a) Joraxure, uro TpeyroabEMKE BOC w MOH passEL,
a TpeyronsHurku OCRB n OAD nopoGHBI,

6) Hafizute nacmagzsk TpeyroasEnka AOD.

B) HailignTe oTpeack MH.

r) BeuacnnTe ¢ moMoIblo MHKPOKANBKYIATOpa yroa CBO,
2) HadveprHETe npouaBoabHBIH TpeyronbHEK. IlocTpolite ogny
H3 CPEEHVX NHHHUH ATOTC TPEYroJIbHUKA.

1) Orpeskn AB u CD mepecexaoTca B Touke O Tak, UTO
BO=0C=a, AO=0D=5.

a) Howasxmnre, ato yram ABD m ACD pasmEHl.

6) Haiiamtre oTHoleHuMe maomiafAeii TpeyronabHukos ABD u
CHD.

B) Hokamute, uyro Touka O — cepeAuHa oTpeska MH, ecnn
OM u OH — 6HCCeKTpHCHI TPeYroJbHUKOB AOC u BOD co-
OTBeTCTBEHHO,

r) Hadtaure panmye OKpPY:KHOCTH, BIOHCAHHOH B Tpeyroan-
Hux AQD, um paauyc OKpPYXHOCTH, ONHCAHHOH OKOJIO Tpe-
yroasiuga BOC, ecnu yroax AOC paBeH O.

2) HauepruTe npoussoisHEl TpeyroasEuk 4 BC. TlocTpotiTe
TPeyToJdbHUK, mogoGanill TpevroabEUKY ABC, Tak, 4ToOH ero

MEepHMETP COCTABJIAI % nepHMeTpa TpeyroJbHuKa ABC.

1) Orpesku KP u MH AMenT paBHBIE ZJIHAHEL H [EPECEKAKYT-
¢a B Touke O Tak, uro opameie KH m MP napanneibHH,
OH=a, OM=0.

a) Jowaxkute, uro OK =a, OP =4,

6) Haiignte oTHOmIeHHe HepHMeTPOB TPeyroabHAKOB CGKM
u OHP,

B) HokaykmTe, uTo Touka O HPHHAZNSIKHT OTpe3ky AB, ecnu
TOYKH A M B mpunagnemxar orpeskaM KH u MP cooTBeTcT-
BeHHO, npuieM AH : KH=MB; MP,

r) Haligure papuyc OKPYXHOCTH, BHucaHHod B -rpeyr'o.nb-
Huk KOH, 1 paguyc OKpPY:HOCTH, ONHUCAHHON OHONO Tpe-
yroaeHuxa MOP, ecnm yroa KHQ paseH C.
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2) HauepruTe nponsponenbiifi TpeyronsHEK MPH. Ilocrpoii-
Te TPeYTONBHHEK, NOZoOHELE TpeyrolbHUKY MPH, rak, 4ToGBl

£ro TJIOMAAL COCTABIAIA % onomaaM TpeyroinbHEXKa MPH.

§ 78. UETHIPEXYTONbHUKH

Yepes cepesmny puaronald AC npavoyroavHuKa ABCD
NpoBefeHa MpAMasn, nepecekanuas cTopoHsl BC u AD B To4-
Kax P u K coOTBEeTCTBEHHO.

a) JoramuTe, YTO YeTHpeXyroabHHK APCK — napannenoc-
TpaMM.

6) Haitpute nnowiafbs deTHPEXYrodbHHEA APCK, ecam
AC=13cn, KD=8 cMm, AK =4 cm.

Jepes ceperuBRy AnRaroHanu BD xeagparta ABCD nposepena
npaMad, nepecexaloniaa cTOpoHB AB v CD B Toukax P u K
COOTBETCTREHHO,

a) HokaxxuTe, uTo udeThIpexyroasHur BEKDP — napannemo-
rpaMm.

6) Haiizute maoiMane dYeTHpeXyroaoHHka BEKDP, ecan
AP=2cm, KD =26 cm.

Yepes cepefuRy AuarcEaAn BD napannenorpamma ABCD
NepueHAUKYAAPHO ei OpOBejJeHA NpAMadA, OepeceKaonas
cTopoHEI BC 1 AD B Toukax M u T cooTBeTCTBEHHO.

a) Horamure, 4To deTelpexyroabHHK BMDT — pomG.

6) Hailiaute paguyc KPyra, BONCAHHOTO B YeTHPEXYTIOAb-
auK BMDT, ecnu BD=8 cm, TM =6 cm.

Yepes cepeauHy amaronagd AC tpanenmnn ABCD mepmemau-
KYyJApHO 3Tol AUATOHAAN IPOBeAeHA OPAMAA, TepeceKAloman
ocHoBaHEA AD u BC B toukax M u T COOTRETCTREHHO.

a) JokaxnTe, uTO dYeThIpeXyronbHAK ATCM — pom6.

6) Haiimute paguyc ORpPYHOCTH, BMNHCAHHON B YeThIpex-
yronsEUK ATCM, ecaim AT =10 ¢v, AC = 16 ¢cm.

Yepes TOUKY UepecedeHHA AmaroHanei xeaapara ABCD npo-
BelleHBl JABe B3AHNMHO NepIeHIUKVIAPHEIe NpAMEIe, Iepece-
xaiigue cropoEsl AB, BC, CDu ADsroukax P, K, H, T
COOTBETCTEBEHHO, :

a) Joraskure, 4To YeThipexyroiabENK PKHT apnaerca xeag-
paroMm. .
6) Haiiaure nnomage dernpexyroawBuza PKHT, ecan
BC=a, ZTKC=qa.

Hau pomG ABCD ¢ ocTpriv yraom A, paBHEM ¢. “epes Tou-
xy O mepecedyeHHa zHAaromasell srorc pomda npoBeleHH IBe
npaMble, Depecerkaloime croporsl AB, BC, CD u AD B Tou-
xax M, H, K, P coorsercrBenHo. ZPOK = o, ZAPO = 90°.
a) Joxasxure, uTe yeThpexyronsHnk MHKP gsagerca npsa-
MOYTOAbHHKOM.

6) Haitaute nnomaas deTHpexyroyeEnka MHKP, ecau
KP=a.
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§79. OKPYXXHOCTb

1} OcTpoyroapHHIL TpeyroapHUK A BC BOHCAH B OKPYHHOCTL
TAK, YTO rpagycHule MepH ayT AB m BC paBHH COOTBeTCTBeH-
ro 100° u 120°. Hafiante yrom ACB.

- 2) B TpeyronbEHK ABC BOHACaHA OKPYKHOCTbL, KACAKOIIAACT

cropoHM BC B Touke K. C noMomp MHEPOKANLKYJIATOPA
Baiaute yram ACB m ABC, eciu CK =8 cu, KB =6 cm,
4 PAgHYyC OKPYKHOCTH PaBeH 2 cM.

1) OKpVKHOCTE OmHcaHA OKOJO TpeyronabBuxa ABC. Vroa
BAC pagen 50°, yron ACH panren 60°. HalifuTe MeHBIIVIO H3
ayr AC.

2) TpeyronbERE ABC ONACAH OKOJIO OKPYRHOCTH DAARYCOM
12 em. C nmoMOINBPK) MMKDOKANRKYAATODA HAHANTE CTODO-
HY AB, ecniu ZCAB = 52°, ZCBA = 76°,

1) Tpeyroananyx ¢ yraaMm 30°, 60°, 90° ommucaH oXKoIQ
oKpy:HOCcTH. HailiauTe rpagycHsle MepH IOYI, HA KOTOpPHE
OKPYXHOCTL PA3deINIAcCE TOUKAMP KACAHWA.

2) Oxomo oOCTDOYIOALHOTO Tpeyroasuuka ABC onHcaHAa
OKPYIHOCTE paguycoM 12 cM. C nmoMombpl0 MHKPOKAIBKYIA-
TOpa BRAIUCANTe yroa BAC, ecan AC =16 cm, AB = 22 oM.
1) OxpyXHOCTL BIHCAHA B TPEYroAbHHE. ToUKH KacaHHA Je-
AAT OKPYJKHOCTE HA AYTH ¢ rpagycHEIMH MepamMeE 135°, 135°
u 90°, HailiauTe yrael TpeyroJlbHHKA.

2) TynoyroasHeIl TpeyronbHENK ABC BOHCAH B OKPYIKHOCTh
paguycoM 16 cm. C nmoMompic MHKPOKAALKYAATOPA BBHIMHC-
AuTe yron BAC, ecniy paccTOAHNA OT LEHTPA OKPYXKHOCTH A0
cTopoH AB 1 AC paBHEI COOTBETCTBEeHHO 3 1 § cM.

1) Tpeyroasruk c¢ yraamm 50°, 60°, 70° ommcam oOKoJ0
OKpYy:xHoCcTH. HaiiaHTe OTHOmMEHMe AJANH AVr, H& KOTOphle
OKPY#HOCTE pPa3jeIHAACE TOYKAMH KACAHHNH.

2) Oxono TpeyroapHEKA ABC onucaHa OKPYMKHOCTh Dajay-
coM 15 eM, £B = 25°. C moMonIb0 MUKDOKANEKYJAATOPA Bhl-
gncanTe yrabkl BAC m BCA, ecnin BC = 20 cm.

1) Kpyr BuHcad B TpeYTOJABHHEK. PagaycH, OpobefeHRHE B TOY-
KH KACAHWA, PAAeJHAH NJAOMALE KPYTa HA TACTH, KOTOPHE
orHocaTea Kak 13 : 12 : 11, Hajimure yrael TpeyroJbHHKA.
2) Tpeyronpuuk ABC Bnncam B OKDYXHOCTE DpagEycoM
12 cM. C noMOIIED MHAKDOKANBKYJIATODA BEIMACIHTE YTAB A
n B TpeyronbHnka, ecaun ZC = 16°, AC =15 cm.

§ 80. METOA KOOPAWHAT. BEKTOPbLI

Daat Touxm A (-3; 3), B (6; 6), C (3; —3). Orpesox BD
apngerca 6uccekTpucoil TpeyroapHuka ABC.
1) Hoxaxure, 9TO -rpeyrom.nnx ABC pannoﬁe,u‘.peanmi&

2) BrIpaauTe BeKTOD BD gepez BEKTOPH BA u BC.
3) BannmmuTe ypaBHEHHE OKPY:HHOCTH ¢ Auamerpom AC,



4) C noMoms0 MHEKPOKANBKVIATOPA BRHIYMHCINTE YroJ MexaAy
Meguanoii AE u ocHopammnem AC.
HOuaroHanu keagpaTa ABCD mepecexalorei B Touke O,
OKDYHOCTh, BINCAHHRA B KBajpar, xacaerca npamoit AB
B Touke E. KoopauraTH Touek O, A u B cOOTBeTCTBEHEO DAB-
"u (7; 5), (2: 8), (10; 10).
1) Haitaute xoopAHHATE TOYKH K.
2) BanumuTe YpABHeEHE OKPY)XHOCTH, OODHCAHHOIt oKoTO
KBajgpara.

—_— — —
3) Bupaszute exTop OF uepes Berropu OC m 0D,
4) C DoMompl0 MEKDORAABKYASATOpa Haiigute yroa ECA.
Koopaumratm BepmmEE TpeyrolkEuka ABC: A (-6; 10),
B (8; 8), C (2; 2). Touka O — 11eHTP OKPYMHOCTH, OIHCAH-
Hoit okone TpeyroasEuka ABC,
1) BuAacEuTe BHA TPeyroiepHRKa ABC,

2) Bripasure BexTop CO uepes pekTopnhl CA H CB,

3) 3anumnTe ypaBHeHHMe OKPYXHOCTH, OIMCAHHOH O0OKOJO
TpeyroNbHEKE ABC,

4) C noMeompid MUKDOKANBKYIATODPA BEIYHCAHTe yron OCA,
B uerrpexyroasHAEke ABCD 3agaHEE KOODAHHATH TPeX Bep-
waH: A (-2; 2), B (0; 6), C (4; 4). IIpoTREODOMOMHEME CTOPO-
HEL YeTHPEXYTOALHHKA DTOOADHO NApALIeALHB, a JHATOHAIHN
oepecerarTCa B Touke O,

1) BrrgcHuTe BHJ 4YETHIPEXYTONBHHUKA.

2) BripasuTe BeKTOP 0_6' qepes BeKTOPLL A_ﬁ H A_ﬁ

3) SanumuTe YpARHEHHE OKDYIKHOCTH, BOMCAHHON B YeTH-
PEeXVYTOJLHHK.

4) BHUYHCAHTE YIoJ, ROTODHI cocTaBIAeT NpAMaA, IpoXoaa-
Imaa yepes cepeAHHy cTopoHH AB u Touky € ¢ npamoii BC.
TpeyroabHUK ABC safaH KoopAMHATAMM BepmuH A (—4; 0),
B{4; 0), C (0; 2). Touxa O — OeHTp OKPYRHOCTH, OIHACAH-
HOH OKOJO DTOrO TPeYroJbLHHKA,

1) Hafigure aaugy MeaHaHH AK tpeyroasEEKa ABC,

2) BanmmuTe YpABHeHMe OKPY’KHOCTH, OIHCAHHOH OKOJO
TpeyrofsAAKA ABC:

3) Bupasure BEeKTOD oc yeped BEKTODH OA u OB.

4) C noMOmpi0 MEKDPOKANBKYIATOPa BEIYUCAUTE VIO MEKAY
npaMeME AO u BC,

Tpeyvronpbaak ABC panas KOOPDIZHHATAMH CBOHX BepIIHH
A (0; 12), B (2; 0), C (0; —-12). Touxa O — IeHTP OKPYKHO-
CTH, BIHCAHHOH# B TPEYroOJbHHK.

1) Halinute nmapy meanansl CM TpeyroasHHKA.

2) BammmnTe ypaBHEHHe OKDPY)KHOCTH, BIMCEHHOHE B Tpe-
yroasHuK ABC.

3) BupasuTe BeKTOp OB yepes BeKTOPDE oC u OA.
4) C noMompio MEKPORAABKYJIATOPA BHYNCAHTE YIOJA MEEAY
npamMeMeE OC 1 OA,
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B,

BBEAEHWE B CTEPEOMETPUIO
§ B1. AKCHOMbI CTEPEOMETPUM H CNEACTBHA W3 HUX

1) IToassyacey mzobpaxkeEreM Ha pHcyHke 209, HasosHTe:
a) TOYKY mepecedeHnMa mpaMoii AD ¢ maockocrsio DD.Cy;
6) nunH nepeceueHusa maockocrelt ADD, u D, CD.

B raxoit na nnocxocreit ADD,, A, BB, BB,C,, BCD ue ne-
JKUT Toura A?

2) Tpu npameie, mpoxojfAlMe uyepe3d TOYKY D, mepecerawT
YeTBEePTYIO NPAMYI0 COOTBETCTBEHHO B ToUKax A, B, C,. Hoka-
XKATe, 4To Touku A, B, C, D nexar B oanoii NIocKocTH.
1) Moapaysack usobpaskennem HA pucyHEKe 210, HasoBuTe:
a) TOYKY OepecedeHus npamoit BD ¢ maockoceTbwy ABC;

0) JMUHHIO HepecedeHANA maocKocTeit ABD u CDB.

B xaxoi u3 niaockocteli ABD, BDC, ABC, ADC He nexuT
Toura C?

2) Ilpavule AB u AC nepeceKawTcA ¢ HeKOTOpoll npaMoit
B roukax M u H coorBercTBeHHo. [JOKAXKHTE, ITO TOUKH M,
H, C, B nexar B oanoli niaockocTH.

1) IToawayser nzobpaxxenHeM Ha pucyHKe 211, HasoBHTE!
B) TOUKY HepecedeHus npamoit MC ¢ nnockocthid B, BC,;
0) JUAMO NepecedeHHA MiockocTeit MC,C u BCB,.

B raxux u3 naockocteii ADD,, ABB,, ABD, MD,C, mexur
npamaa MD,? _

2) JaHl npaMad ¥ TOYKA, He Je)Kalasa Ha »Toil npamoi. Ho-
KAMHTE, 9TC Bce NPAMBIe, NPOXOJAINNE Heped TAHHVIC TOUKY
H IepeceKalolle AAHHYIO NPAMYIO, JeKaT B OQHOM II0CKOCTH.
1) Ilo wsobpamesw> HA pECYHKe 212 RasoBuTe:

4) TOUKY nepecedyeHEs npamoil MD m naocroctn ABC;

6) amHMI0 mepecedueHHA naockocreit MBC u EBC.

B xakHx ma naockocreit ABD, EDC, MBE, ABC He Jemur
npamag MB?

2) HuHEH ABe mpAMEble, ONepeceKawmneca B Touxe A. Hoxa-
JKHTE, 9TO BCe IPsIMLble, NepeceKallie NaHHEEe NpAMEIE X He
NpoXoAfAliHe Yepes TOUKY A, JeXaT B OAHON HIOCKOCTH.

1) Ilepeueprute pucynok 213 B Terpagb U ODocTpoliTe:

a) TOUKY nepeceveHus npamoit MH ¢ naocxocTnio ABC;
0) nuHWK nepeceueHHA miockocreit MHC u ADC,
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81.7%,

81.8%,

B, C, M
a,/ |
Mée : Dy
|
C Bl—— ==} A B
// Hﬂ
B A D C
Pre, 212 Puc. 213 Puc. 214

2) Ha Tpex npaMBIX, Je:RANIUX B ILIGCKOCTH (L, B3ATHL CGOT-
BeTCTBEHHO TPH TouykH A, B, C, mpumagnemaliie NIOCKO-
cru B. Jokaxure, oo Toaka C Jemur Ha npaMoil AB,

1) IlepeuepTETe pucyHoK 214 B TeTpags M mocTpoiiTe:

a) TOYKY HDepeceueHura npamoli MH ¢ nnockocreic ABC;
6) JEHHIO Oepecevennda niaockocTelt MHB u ABC.

2) IlncckocTy ¢ ® P mepecexalorea no npamoit b. Ipamas a
JIEKUT B OIOCKOCTH (f K MePEceKaeT ILIOCKOCTh [ B Touke M.
Hdokaxure, uro Touxka M JjexurT HA mpamoii b.

Tourka O — LeHTD OKPYKHOCTH, onHcanHOl oKoJ0 TPEeyroib-
HEKa ABC. Ilpuragne:xut an Touxa C MIGCKOCTH, B KOTOpol
JIeAT TOUKH 4, B u 07

Toura  — DeHTp OKPY)KHOCTH, OIHCAHHON OKOJC YeTHIpeX-
yroasEUKA ABCD, Toukn A, O B C IDHEAAJICIKAT NACCKO-
ot ., IIppeagne:xXuT JH 3TOH IITOCKOCTH BepmEHA DY

NAPANIENBHOCTb MPAMBIX U NAOCKOCTER

§ 82. TEOPEMA O JABYX NPAMBIX, NAPAAREABHBIX TPETHEW.

82.1.

82.2.

NPH3HAK CKPELWHBAIOWMXCA NPAMDIX

1) Ha pucynre 215 touxu M, H, K, P — cepefnHE CCOT-
BETCTBEHHO OTpeskoB AD n DC, BC, AB. HaliauTe mepuMeTp
werHpexyroasEnka MHKP, ecoii MP =8 cm, AC =32 cMm.
2) Touka M He A€RET B NIOCKOCTH TpeyroasHHKa ABC. Ka-
KOBO B3aMMHOEe DPAcCHOJOMEeHHe mpAMBIX MA u BC? Orper
oBocHyTE.

1) Ha pucyarxe 216 Toura A — ce- D

penuHa oTpesxa MP, BC | PH,

AD | PH, AB || CD, Haitgure PH,

ecnu AB =4 am, a nepuMeTp IeThHl-
pexyronsEuka ABCD paser 28 am.

2) Touxka M He DPEHAIJIEKHT IJIOC- 4
KOCTH 4eTHpexXyroJabHnKa ABCD.
Kax0oBO B3aMMHOE DpACHONOXNKEHHE P K
npamtix MD u BC? Oreer ofioc- B

HyiATe, Puc. 215
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1) Ha prcysxe 217 Touku M, H u P — cepeaHHH C0O0T-
BETCTBEHHO OTpe3kor AD, DC, AB, PK || MH. Hailiaute
NepuMeTp YeTHpeXyroidbHRKa MHPK, ecim AC =8 cm,
BD =10 cm.

2) Touxka M He JNeXAT B IIOCKOCTH TpeyroawHuka ABC,
K — cepeauHa oTpeska MB. Rakobo B3aNMHOe DPAaCcHONOIKe-
HHe npaMux MA u CK? Orser offocHyiiTe.

1) Ha pucyske 218 Touxa A — cepeauHa orpeska PK,
AB| CD, BC| AD, BC| PM, CD | HEK. Hafinure PM
H HK, eciz CD =16 au, BC =8 am.

2) Touna M He NEXHT B NJOCCKOCTE YeTHIPEXYIONLHHKA
ABCD, K — cepenuna orpeska M A. Kaxoso p3auMHOe pac-
noaoxeae npaMex DK u MB? Otsetr obocHyliTe.

1) IIpaMag b JeXMT B IAOCKOCTH O M HOAPANIEJLHa OpA-
Moit a, He aexkameil B aT0il maocRoeTH. Yepes Touxy M mnoc-
KoeTH o {M ¢ b) mpoeenena npaMasa ¢, DAPATAGNLHAS OpPSA-
moli 2. Hoxa:uTe, 4To NpAMAA ¢ JeXKHT B ILUIOCKOCTH .
2) Ha pucynke 219 npaMaa MB nepeceKaer IIOCKOCTE ABC,
Kaxoro psanMHOe pacnojoxenve npamex OK u PH? Orser
ofochHyiiTe.

1) IlpaMaa @, mapananenAbHas OpAMo# b, mepecekaeT mioe-
kocThk o, Ilpamas ¢ napanaensHa npamolt b. Mowker nu npa-
MAaf ¢ JeXATLE B ILIOCKOCTH Oo?

2) Ha pncynxke 220 npaman HA nepeceraer mnockocts ABC.
Kaxoeo B3aumMHOe pacmonoaxenne npamux OH u PK? Oreer
obocRyiiTe.
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82.7%.

82.8*%.

JaHH ueTspe Touxy A, B, C, D, He nemaliie B OGHOM ILIOCKO-
cri. Hoxamxure, uro npameie, COSRNHAIILNE ceDefitHLEl OTDed-
Ko AB u CD, AC u BD, AD u BC, nepecexaiorca B OfgHoO#R
TOYKE.

Hanu vernipe Toukm A, B, C u D, xoroprie He JIeXKAT B OO-
Hoil nnockocTE. Joraxure, 4TO AIOObE ABE H3 TPEX NPAMBEIX,
COBAUHAIOIINX CepPeIMHE O0Tpe3KOB AB n CD, AC u BD, AD
1 BC, nexar B oAHON ILIOCKOCTH,

§ 83. NAPAAAENRBHOCTb NPAMOH U MAOCKOCTH

1} Ha pucyske 221 naocKocTh, HApaJienbHad cropoRe AB
TpeyrolbEHEA ABC, mepecekaeT ero CTOPOHB B TourRax M
u K. Haitnure AB, ecnn M — cepesuna cTopoHbl AC u
MK =10.

2) Heroropaf MIOCCKOCTE (f IepecexkaeT GOKOBEIC CTOROHE
AB u CD Tpanemaa ABCD B rourax M r X cooTBeTcTBEHHO,
Joraxure, uto AD || o, ecii M 71 K — cepeamakl G0KOBRIX
CTOPCH TpAIenHu.

1) Ha pucyHre 222 niocKocThk, mapanneapHAA OCHOBAHHAM
TpameNKH, NepecerkaeT cTopoHEl AB m CD B Toukax M n K
COOTBETCTBeHHO, AD = 10, BC = 6. Halinute MK, ecim M —
cepegHHA OTpeska AB.

2) TInocKoCcTE O mepeceKaeT cTopoHH BA m BC TpeyroikHu-
Ka ABC B rourax H m K- cocoTBercTBeHHO. JoKamuTe, UTO
AC || o, ecnu H u K — cepeannau cropoE AB u BC.

1) Tpeyroapauku ABC m DBC He nexar B OXHOH ILIOCKOCTH
n mMelor oburyio cropoRy, Touku M, H u K — cepeflHHEL co-
oTBeTCTECHHC CcTOpoR BD, CD, AC. Orpeack AB mepeceraer
naockeeTs MKH B touke P. Haligure PK, ecam BC = 8§,
2) KakpM MoiKeT OnITH BRANMHOE PaCHOIOMCHMe NPAMEIX @
U b, eclH NpAMAA @ NE)KHT E IJIOCKOCTH (I, a npAmasn b na-
paaxeabHa 3TOH NMJIOCKOCTH?

1) Tpeyroaeaux APD u rtpanemna ABCD umewrt ofmyio
CTOpOHY AD ¥ jeaT B pasHEIX INAOCKOCTAX. Yepes ocHOEBA-
HHe BC rpanenun u cepeguny oTpesxka PD — touxy K mpo-
BefIeHA ILIOCKOCTh, KOTOpAad nepecexaeT npamyio AP B Tou-
Ke M, Haltaure MK, ecoin AD = 10.

C
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83. 5.

83.6.

84.1.

2) KaguM MosceT ORITH B3AMMHOE PACTIIONKEeHHe NBYX IOIps-
MbIX, ecan ofe OHH HADAJIENBHEI OHON NAOCKOCTH?

1) Tpeyroavanxn ABC v DBC ne JexaT B 0AHOH NIOCKOCTH M
uMerT o0Immyio cTopoHy. Toukm M, H u K — cepefHHEI COOT-
BeTCTBEHHO oTpe3kop BD, CD, AC, Ilnockocte MK H nepece-
raet orpesork AB B Ttouke P. Morkamwure, w0 orpesku PH n
MK nepecexanTca M B TOUKe IepeceueHHA AeJATCS MOMOJAAM.
2) Hzobpasute nmapannexorpamm ABCD u Toury P, He nexa-
V0 B IUIOCKOCTH 2TOre NapaiiencrpaMMa. OTMeThTe TOYKH
E, K, M, H — cepeauunl cropoH AB, BC, CD n AD coorser-
cTBeHHO. IlocTpoiiTe NHHHIO mepecedeHms NMIocKocrteiln PEH
u PKM.

1) Tpeyronvsaux APD wu Tpaneuna ABCD uMmewT o0myio
cropoHy AD u nexar B pasHex miaockocTax. Yepes ocHo-
BaHNe BC Tpamemmu H cepeauRy orpeska PD — Touky K
TpoBefeHa DIAOCKOCTL, KOTOPAH nepeceraeT NOpamyw AP
B Toure M, AD=2BC. Hokawmure, 4To orpeskd MC u BK
nepeceKAlOTCHE H B TOYRE mepecedeHHS AeNATCH DONOJIAM.
2) HaoBpasute Tpameuniw ABCD n Toury K, He jemamyio
B maockocTH ABC. Ormerbre Toukd E 1 P — cepeglHn aua-
roHaJlei AC n BD cooreercrBeHHo. ITocerpoliTe nMEHIO TIepe-
ceuenusa naockocreii EPK u ADK,

§ 84, NAPANAENBHOCTE NAOCKOCTEH

1) HNawo: LDAB=/DMP, £/DMK = £DAC (puc. 223). Ho-
KasKHTe, 49To mwiockoctr MPK v ABC napajnenbnnl.

2) Cropora AC TpeyroasHuka ABC JNeXHAT B MIOCKCCTH .
Yepes cepeauny BA — Touxy M npomregeHna miockocTs 3, ma-
panneabHaf TJIOCKOCTH O B Depecexaiomas BC B rouxe K.
Halizure MX, ecnin AC = 10 cu.

1) dano: /ADAB 4+ SAEP=180°, /DAC + ZAET =180°
{puc. 224). JoramuTte, 4To nJaockocTH ABC u EPT napan-
JeJILHEL,

2) CropoHa AB Tpeyroasrura ABC jemuT B niockoctTH f.
Yepes cepenmEy orpeska AC — Touky P mnpoBeieHs naoc-
KOCTh (I, DapadaeNbHEAA IAOcCKocTH [ m nepecerawowmeas BC
B Touke E. Halifutre AB, ecsim PE =T cm.

Puc. 223



B4.7%.

84.8%,

85.1.

1) Mpsamsie AA,, BB, n CC, monapHo DapaifeJSsHEl H He Jie-
AT B ORHOH mnockoctH, AB || A, B,, BC | B,C,. Nokaxure,
uto AC || AC,.

2) IlapannenvHbie nnockocTH o M [ mepeceKaldT CTOPOHEI
yraa ABC B Touxax A,, C,, 4,, C, coorsercreeHno. Haliamrre
BC,, ecim A B: A4,4,=1:3, BC; =12 em.

1) Illpamuie AA,, BB, CC, He je:XaT B OAHON MJIOCKOCTH
H nMeloT ofmyio rouky, AB || A,B,, BC | B,C,. Hoxamure,
yro AC || A,C,.

2) Toura K nexET MeRAY OapANTeJLHBIMH IVIOCKOCTAMHM O
u B. lpamee ¢ 1 b, npoxoaaniue yepes Toury K, nepecexaor
NJIOCKOCTE O. B TOYKAX A; ¥ By, a miockocTs B B Tourax 4, u
B, coorrercTeenHo. Haiianre KB, ecith A K : AjA,=1:3,
B 32 =15 cm.

1) Yepes Touxy K mpoBefeHbI ABE IPAMEE @ U b, HEPECEKAIO-
liMe ABe NDAPAJJIeNBHEE ILOCKOCTH ¢ M [ mepBy0 B TOUKAX
A, n A, BTOpYI0 B TouKax B, u B, coorsercreenHo. Berumc-
mate KA, u KB,, ecnu AA,: BB,=3:4, ARB =Tcm,
KA,=12 cn,

2) BepHO nH yTRep:KAelIHe: eCAN ABe OpAMEE, JeKALHe B
oinoit NIOCKOCTH, HAPALIEALHEB ABYM NPAMBIM APYroil maoc-
KOCTH, TO DTH I[LJOCKOCTH HOADPAJNICIBHEL?

1) Ha napanaenbHBIX IUIOCKOCTAX ¢ H § BRIGpAHO IO mape TO-
ek A, A, n B,, B, COOTBETCTBEHHO TaK, 4TO nNpadule A,B,
u A,B, nmepecekarmTca B Touke S. Berumcamre SA, n SB,,
ecnu A, B, =6 cM, 84,= 2,6 cn, SB,: SA,=3.

2) BepHO JH YTBepKAEHHE: €CIH Ane [IPpAMBIe, JIeMKAIfHe
B OJHOH IJOCKOCTH, TAPAMAeAbHE APYTolt NACCKOCTH, TO 3TH
NAOCKOCTH HapAaaneNbHbI?

Tpu DapannenbHBIE IIOCKOCTH ¢, P, Y (maccKoeTs P nemur
MeXKAY ¢ M Y) DepeceKalorT OfHY M3 JBYX AAHHHX OPAMBIX
B Toukax A,, By, C;, a ApyTy® OpAMYI0 B TOUKaX A,, B,, C,
COOTBETCTEEHHO. Jlokaxmure, uto A B, : B,C, = A, B, : B,C,.
JBe mapaarenbHble IUIOCKOCTH ¢ M [ mepecexamT oaHy H3
ABYX AAHHBIX HPAMLBIX B TOYKAX A, B,, a Apyryo mpaMywo
B TOuKax A,, B, cooreercreenno. Toura C, npumsaiexuT
oTpesry A,B;,, a Touka C, — orpeaky A,B,, upHuenM
A€, C\B, = AC, : C,B,. NNorkamxure, uro npaman C,C, na-
PaNNeNbHA TIOCKOCTH O,

§ 85. TETPA3IAP W MAPANNENENHNEA.
3AAAHYW HA NOCTPOEHWE CEYEHWWH

1} B mapaanenenunnene ABCDA B,C,D, nocrpoiiTe ceuenne
OACCKOCThIG, Npoxoaameil yepes sepmnaHel C u D, u Toury K
orpeska B,C,.

2) B TETPASKDe DABC nocTpoliTe cedeHe IIOCKOCTRIO, IPO-
XoaAueil uepes cepeauny peGpa DC, Bepumny B u napan-
NeapHOW npAmoit AC.
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1} B papanaenenunese ABCDA,B,C,D, nocrpoiite ceueHHe
INOCKOCTHIO, Mpoxoadmeill uyepes cepeamny pebpa A,D, u
sepmuaw D u C|.

2) B Terpasape DABC nocTpoiiTe ceueHHUe HIOCKOCTBIO, OPO-
xopAweil yepes pepioDuHy A, Touky M peGpa DB, mapainens-
HO# mpamoit BC.

1) B Terpasape DABC Toukn E, P, M npusnajiesxaT coOTBeT-
crBenHo peSpam AD, DB, BC, npuuem npamele EP u AB He
napanensHul. IlocTpoiiTe cevenne TeTpasapa niaocKkoctsio EPM.
2) B napaanenenuneie ABCDA,B,C,D, rouka E npusapie-
wEuT pebpy CD. [ocTpoiiTe cedenne napaileflemHIena a0c-
KOCTBIO, MPOXORAmNiell depesz 3TY TOYKY H NapaINelbHON
maockoern BRC,D.

1) B rerpasape DABC rouwkm E, K, P opunagaexar pe6-
pam AB, DB n DC coorsercTsenno, npuuem PK Y BC. Ilo-
CTPOHTE ceueHMe TeTpasgpa naocKocTeid EKP,

2) B napannenenunene ABCDA B,C, D, rouxa H npunagie-
#uT pebpy CD. [ocTpoiiTe cedenne mapaanejenuneia mwioc-
KOCTBIO, NpOXOAAINell uwepe3d 3Ty TOYKY W mNapajjienbHoil
TIOCKOCTH cedeHna ACD,.

1} B nmapannenemnnese ABCDA,B,C\D, rourkn K, Pu M
NPHHAANEIKAT COOTBETCTBeHHO pPebpam AA,, A B, u BC, Ilo-
CTDOITE CeueHHe MapaniefeIRNena MAOCKOCTRI0 KPM.

2) B Tterpasupe DABC touka E npuHannmemxut pebpy AC.
IloetpofiTe ceueHHe TeTPA3APA NAOGCHOLTLIO, HpoxoAsalell ye-
pes TouKy E B napananeiapHoil pebpaM AD u BC. Onpefenure
BHJ Ce4YeHmd.

1} B napanxeaenunege ABCDA B,C.\D, Touxn P, H, K npn-
HaJJIe;KAT cooTBeTcTBeHHO pebpam B,C,, CC, n AB. Ilo-
CTPOUTE CedeHWe mAapaJIeaennnena maockocTeio PHEK.

2) B Tterpasape DABC mouxka M npunagmemut peGpy DB.
ITocTpoiiTe ceyerue TeTpasapa NAOCKOCTHI, NPOXOAAmE de-
pes Touky M u napanaensHoii pefpam AD n BC. Onpegenure
BMA CEeTeHHnd.

OtmereTe Touku M, K, P na pebpax A B,, BC u DD, napan-
nexenunena ABCDA B C D,. IloctpodiTe cedenne mapasie-
JenmHnega miaocrocteio MKP.

OrmersTe Touku M, K, P, npunagnesamue rpanaM ABB, A,
ABCD n A,B,C\D, napannenenunega ABCDA,B,C,D,. Tlo-
cTpoiite ceueHHe Dapa/uenenumnena niockoctsio MKP.

MEPNEHANKYNAPHOCTb MPAMbIX H NJIOCKOCTEA

§ 86. NPAMAA, NEPNEHAMKYNAPHAA MNOCKOLCTH.

NAPANNEABHBIE MPAMbBIE, NEPNEHAUKYNAPHLIE NNOCKOCTH

88.1.

100

1) BH — meaunasa tpeyroasHuka ABC. IlpaMaa MA mep-
NeHAUKYIAPHA TNOCKOCTH TpeyroabHHKa. Hafiognte yroa
MesRay opambiMun BH u MA,
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2) Orpesox AB, papHHIE 5 cM, He AMeeT o0MUX TOYEK ¢ IIOC-
KoceThIO (. IIpanue AC n BD, nepnenguryiasapabie Toil naoc-
KOCTH, nepeceRalor ee B Troukax C u D cooreercreerno. Haii-
auate BD, ecnu CD =3 cm, AC =17 e, BD < AC.

1) CE — 6mccerkTpuea TtpeyronsHEKa ABC. Ilpamas BD
NEepUeHAEKYIAADHA IJIOCKOCTH TpeyroabHuKa. Hafizure yron
mexay opameimu CE w BD.

2) Orpesox MH He umeer o0ImuX TOYEK ¢ MIOCKOCTRE. IIpa-
MEe MP n HO, nepueHAnKYIApHEe 9TOH OAOCKOCTHA, NHepe-
CEeRAIT ee B Toukax P m O cooreercrBeHHo, MP =12 am,
PO =5 g, HO = 24 am. Haiigure MH. '

1) CropoHa AB napannenorpamma ABCD nmepneBauryaapHA
minockoctH ¢ (pue. 225). Hasigare BD, ecnn AC = 10 cm.
2) Orpesor AB nmepecexaeT HEKOTOPYIO IUIOCKOCTE B TOUKe O,
Mpamue AD u BC, mepneBIUKYJIAPHEIE 3TOH ILAOCKOCTH, Mé-
peceKaloT ee B Toukax D m C cooTRercTBeHHO, AD =6 cm,
BC =2 cM, OC =1,5 cu. HaligaTe AB.

1) Onaronans BD mapaanenorpamma ABCD nepnengnry-
JApHA naockocTh ¢ (pac. 226). Haliaute mepumerp mapainie-
JorpaMma, ecad AB =T cMm.

2) Orpesoxk MH mepecexaeT HEKOTOPYK INIOCKOCTH B Touke K.
Yepes KOHOH OTPE3KA NpopeAeHH npaMEe HP 1 ME, nepnex-
AAKYIAPHBE IIOCKOCTH H TePEeCeKaonue ee B Toukax P u E,
Haiingnre PE, eciu HP =4 ¢, AIK =5 e, ME =12 cm.

1) IIpameie AB u CI) mepneHaHKYIAPHEI HEKOTOPO IIOCKO-
CTH ¥ IepeceKaloT ee B TOYKaXx B u D coorBercTBenBo. Hail-
AuTe AC, ecit AB=9, CD=15, BD=38.

2) OgEa M3 ABYX CKpeOIMBAIOMIHXCA NPAMBX DepOeHAHKY-
AApHA IIOCKOCTH. ByaeT il nepuneHAHKYAAPHS 3TOH IJIOCKO-
CTH BTOpPEX NpaMAas?

1) Yepes xonnowm orpeska MH nposeseHH NpAEMHe, NepleH-
JAAEKVADHEE HEKOTOPOH DNAeCKOCTHM H DepeceKallnlHe oe
B roukax K um T coorsercrBensno. Ha#laute MH, ecan
KT=5 MK=4, HT = 8.

2) Ogpa M3 ABYX NEpeceRAIMAXCA OPAMEX OepOneHAHKY-
aapHa DAcCKoeTH. Byaer mu nepoeHAHKYASAPHA 9TOH MIOCKO-
cTA BTOpAad npsmaa? '
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Hana Tpamenua ABCD, me nexkamas B IIOCKocTH o, OT-
pesrn AA,, BB,, CC,, DD, apnqaworca DepueHAUKYIAPAMH,
OOYIIEHHBIMH Ha 3Ty I[JIOCKOCTh, OpuuyeM AA, +CC, =
= BB, + DD,, Hoxaxure, IT0 OCHOBAHUA TPANEIWE NAPAJ-
JIeNbHE MIOCKOCTH O

YeTripeXyroabAUK ABCD He JIedXHT B IJIOCKOCTH O. M3 mep-
IMH YeTHIPEXYTroJbHHKA HA IUJIOCKOCThH ¢ ONYIIEHH MIep-
TeHAUKYAADM AA,, BB,, CC,, DD,, npuuem BR,=DD, u
AA, +CC, =2BB, + 2DD,. Noxamnure, 4T0 NNOCKOCTEL YeTH-
pexyrojibHHKA IADaNdelbHa IIOCKOCTH Of.

§ 87. NMPU3HAK NEPNEHAUKYAAPHOCTU NPAMOH U NAOCKOCTH
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B rerpaagpe DABC AD | AC, AD L AB, DC 1 CB.

a) Horaxkure, aro AD 1 BC,

6) Hdokammnte, uro npamas BC mepleHAHKYIAPHA IACCKO-
ctu ADC.

B) Haiiapre romann Tpeyronsianka BCA, ecnmu BC =4, AC=3.
Touara E He NMpAHaLNEKNUT MICCKOCTH NpAMOYToabHHKa ABCD,
BE | AB, BE 1 BC.

a) Horasxkure, uro BE 1 CD.

6) HMoramxure, uto npaMasa CD NepHeHAHKYAADHA DIOCKO-
¢t BCE.

B} Haitaure mnomaas Tpeyronmsauka ECD, ecnu CD =6, CE =8,
B rerpasagpe ABCD BD | BC, DC 1 AC, LACB = 90",

a) Hokaxure, ureo AC | BD,

6) Haiigure naomans Tpeyroasauka ABD, ecan AD = 25 MM,
AB = 24 mm.

Toaxka £ He ODpHHAANEXHT IIOCKOCTH OPAMOYIONBHHKA
ABCD, BE 1| AB, EA | AD.

a) Horamxure, uro AD | BE.

6) Haiiaure naomear Tpeyroabuuke EBD, ecam BD = 7 cmM,
ED = 2b cm.

1) B Terpasape ABCD yram DAC u DAB pasusl, AB = AC.
Haitaure yron mexay npaMeiMu AD u BC.

2) Yepes katernl BD uy BC DpaMOYroAbRHHX TPeYIroJIbHH-
o8 ABD n ABC npoBezeHa ILIOCKCCTE (f, HE COAEPIKAIAS
ux ofimuit Karer. Bymer nmu AB 1 o?

1) B Terpasgpe ABCD ZADC=/BDC, ZABD=/ADAB.
Haiinpre yroa Mmexay opaMeiMu AB u CD.

2) “YJepez cTopoHEl AD um AP npamoyromsrRukoe ABCD m
APKB npopemeHa NJAOCKOCTH ¢, He cogepskamas ux oblIyr
cTopoHy. Byaer 1 AB 1 o?

Bee rpanw mapaaneaemmness ABCDA,B,C.D, — pasubie pom-
GH; Yribl MesKIy pebpamMH, MMeloIUME o0INYI0 TOUKY A, pasb-
Hbl. BuisacHuTe, nepnenaurynapuaa aa mpaMes A,C npamoit B,D,.
B napannerenunene MPKHM P, K,H, sce rpaan — poMGEL;
LM MH + AM MP = 180°. BrIACHHTEe, NePUEHANKYIAPHA
au npawas P H opavoi MK.



88.7*.

88,8+,

§ 88, TEOPEMA O TPEX NEPNEHAWKYAAPAX.
PACCTOAHHUE OT TOUKM OO MAOCKOCTH

Ilpamaa CD nepneEOHKYAAPHA ILIOCKOCTH OCTDOYTOJBHOrO
Tpeyroaranka ABC. CK — ero Bucora. JToramure, uto npda-
Mele DK u AB psauMHO NepheHAUKyNapHE. Haiigure pac-
CTOAHHE OT TOUKH A A0 miockKocT™dH DKC, ecou DA= J2 cM,
B LDAK = 45°,

JIHArOHANH TIOCKOre 4YeThipexyronbHAKa ABCD mnepecera-
wred B Trouke Q. Ha rouk O nposefeHbl NepHeHANKYJIAD
OM % npamoit AB u nepnenazkynap OK K OJAOCKOCTHA deThI-
PexyroaranKa, JOKAKATE, UTO YroJa Mesxgy npaMmbimMu MK
n AB npawmoii. Haiiagure paccToAaEMe oT Touku B jgo maccko-
cra OKM, ecnu KM =3, «MKB = 30°.

B tpeyronsuurke ABC yroa C npamoit, a yron A paeen 30°.
Hepes Toury C npoeeserna npamasa CM, nepomeHIHURYJISPHAA
NJIOCKOCTH TpeyroasHuka, AC = 18 em, CM = 12 cu. Haitmu-
Te paccTOAHME OT TOYKH M Ao npamoil AB m paceroanue OT
ToUKM B a0 mnockoctE ACM.

B ocroBaEHH Terpasapa MPHK nemur tpeyroneHur MPH
¢ yraoM H, pasemiM 90°. Ilpamas HK nepueHAuUKyJaApHAa
OJOCKOCTH OcHOBaHuA, HaliauTe paccroardEe oT ToUKH K #o
opamoii MP u paccroanue ot TouKn M 1o naockoctu PHK,
ecni KH =9 cm, PH = 24 cM, £MPH = 30°.

B TpeyroasEuke ABC AC = BC =10 ¢, £ZB = 30°. Ilpamasa
BD nepHeHAMKYNAPHA IOCKOCTH TpeYroJbHHKaA, BD = 5 oM.,
Haiignte paccroarHe ot ToukH D ao npamoit AC u paccrosa-
HHe OT TOYKE B Ao naockoctn ADC.

B pomGe ABCD yroa A paeseH 60°, cTropoHa poMba paBHa
4 cm. [Ipanan AE uepneHIHKYAAPHA ILIOCKOCTH pomba, Pac-
CTOAHHe OT TouKH K mo mpawmoii DC pasHO 4. Hatigute pac-
CTOAHHE OT TOUKH K J¢ mwiockocTy poMba  or Touxnm A 1o

" mnoexkeoern EDC.

1) Yepea sepmiupy A TpeyroasEuKka ABC mposegena nOnoc-
KOCTh &, mapamnensuas mpamodt BC. Orpesxu BB, u CC, —
DepNeHAAKYAAPE], NMPOBEACHABIE K IVIOCKOCTA O, AB, =13 ¢M,
AC, = 15 eM, B,C, = 14 cm, paccroanne ot opamoit BC ao nmoc-
KOCTH O, pasHO 5 cM. HaiiguTe mnomazs TpeyronasHEKa ABC.
2) fapm aApe nmapazjeabHBIe ILIOCKOCTH H MHOJKECTBO Tpe-
YrOJABHUKOB, TAKHX, 4T0 B KAMAOM TDPEYIOJLHHKE [Be Bep-
LIMHL OPHHAAAEIKAT OepBoil M3 OBYX ASHHBEIX IJIOcKocTeil,
a TpeThd BepIIHHAa — Bropoii. Kakyw ¢dHrypy ofpasyver MuO-
JKEeCTBO BCEX TOUEK MEePECedeHMH MeJHaH TPeyrolbhHUKOR?

1) Yepes mepmmnry M Tpeyroasinka MHP nposeieHsa ILIOC-
Kocrk [, mapannensHada mpamoit HP. Orpeekn HH, u PP,
ABAAIOTCH NMePNeHAMKYJIAPAME K miockoeT [, HM =17 cM,
PM =10 cM, HP = 9 cm. Haiiaure naomans AH,M,P,, ecin

paccroaEue or npamoii HP ao mnockoctu B paBHo 15 oM.
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2) Jaubl gBe napanienbHbé MIOCKOCTH ¢ M [} H MHOMeCT-
BQ TPeYroJhHHKOB, TAKHX, 4T0 0JHA CTOPOHA KAMAOTO Tpe-
VrOJBHUKA JIE’KHT B ILIOCKOCTH (f, a cepeAMHa Ipyroi —
B naocckectu [}, Kakyo durypy ofpasyer MHOKeCTBO BepPIINH
BSTHX TPEYrOJbHHKOE, HE NPWHALIEKAIHUX NAOCKOCTH O

§ 89. YrOn MEXAY NPAMOH W NAOCKOCTHIO.
ABYTPAHHBIA Yron

Orpesor AM aApadgeTcA NePUSHAHKYJAAPOM K IUIOCKOCTH NpdA-
moyroapEAEKA ABCD. ¥ron Mexay npaMoi MC m sToil nacc-
KOCThIO paBeH 30°, AD =42, CD = 2.

a) Haitianre AM.

©) Haiigure aeyrpansbiii yron MCDA.

B tpeyroacHnrke ABC yron B npamoii, BC = 2. Ilpoexnneit
9TOTO TPEYTOJLHHKA HA HEKOTOPYI0 NAOCKOCTL SABJSCTCH The-
yroasauk BCD, AD =2, apyrpanumit yron ABCD pasen 45°,
a) Haiignre AR,

6) Haiigure yron mexay npamoii AC H nnocrocTsio BCD,
B pomBie ABCD AB=10cm, /BAD =45°, BE — nepueH-
AUKynap ¥ onockoctn ABC. Oeyrpammwit yron EADB pa-
Ben 60°.

a) HaliznTe paccroaune oT Toukw E Ao niockocTtam ABC,
6) C noMOIbK MEKPOKAJBKYJIATOPA BEIYHCIANTE YIOJ MEXAY
npaMoli AE M maockocTbic pomba.

B napaunenorpamme ABCD AB=20cm, ZBAD=45°
BM — nepneHIMKYIAp K IaocKocT ABC. ¥ron Mexay ups-
Moit MA ¥ naockocThio ABC pasen 60°,

a)} Haiiznre paccroanse oT Tourw M go miaockoctH ABC.
6) C moMOmEKW MHUKDOKAABKYAATOPA BRYHCAHTEe JABYrpaH-
uu#t yron MADB.

B paeHobegpeHHOM TpeyroibEHKe ABC AC=CB=gq,
ZBAC = 30° orpesox CM — OepHNeHAHKYIAD K INIOCKOCTH
ABC, CM =a+/2. Haligure Tanrenc geyrpansoro yraa MABC
H YyroJ Mexny opaMoil AM m naockocteio MBC.

B pasnofeapernoM TpeyroapHuke HEP <EHP = /HPE =

= 30°, emicoTa TpeyroabHEKA EM papHa Que‘—[_:—;— Ilpaman KE

NepleHAUKYIAApHA NaockoctH HEP, HK = b. Halfiaute Tau-
reHc apyrpadgoro yraa KHPE m yroa mexay npamoi HK
H naockocTeio KEP.

§ 90. NPAMOYIONbLHLIA NAPARAENENUNER.
NEPNEHAUKYARPHOCTL NAOCKOCTEA

B nmpaAMoyroJbHOM Tapanneiaenunese ABCDA,B,C D,
AD=2, A\B =3, CC,=35.

a) Haiianre AC,.

6) Hoxaxxure, uro maockoecTH AA,C, 1 ABC paammuO nep-
NeHAURYAAPHE.
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B npamoyronsmom napannenennmene ABCDA,B,C.D,
AB=5, DD, =2, B,C, =1,

a) Haiaare B, D.

6) HNokaxure, wro mncckocTd A, B,C, uw BD, D paanmMa0 nep-
NeHAHKYAADPHEL.

B mpaMoyroabHoM napamaenenunese ABCDA B,C\ D, ocHo-
panme ABCD — xsampar, AD =2, AC, =2/6.

a) Haiignre CC,.

6) HNokamwure, ure muockoeTH ACC, n BB, D B3IAHMMHO
NepUeHANKYIADHEL,

B npaMoyronwAonM napainenenunegze ABCDA,B\C, D, 6oko-
pad rpaie DD,C,C — weagpar, DC =3, BD, = J22.

a) Haitgnre BC.

6) Ioraxere, uyro muockoeTe BCD, m DC B, paauMHO Hep-
NeHAHKYASPEBL.

B mpsMoyronsHom napanneiaenunefie ABCDA B ,C. D, ocro-
eaane ABCD — upagpat. Toura K aeaur o'rpeaou AC B OT-
HomeHna 1 : 3, cuMTAd OT BepIUMHLI A.

a) Hocrpoﬁ're ceyeHte NApAIJIeJIeIHIEAa II0CKOCTEIQ, COAEpIKa-
et roury K ¥ nepnenaukynsapaol mwaockoeraM ABC m 44 ,C.
6) Hailigmre nnomanek nonyqemmm cedeHHdA, ecin AC, = 48,
BC=4.

B npaMmoyronbEoM napanneienuneie ABCDA, B,C,D, 6oxo-
sas rpane DD,C,C — xeagpat. Touka M pennt orpesex D,C
B oTHoweHNH 1 : 5, cuntas or BepmwHu D).

a) TTocTpoiiTe ceveHne NapANNeACNNIEa IJIOCKOCTRIO, Coaepska-
uieit Toury M H uepmeHAUKYAAPHOH mnockocTaM BCD, u DCC,.
6) Haidiaure nnomase NoXydeHHOTO cedennA, ecan DD, =6,

BD, = +/88.
B Ryﬁe ABCDA,B,C,D, xaaromans AC, pasga 2+3. Tou-

RHDA‘{) H u P — cepenvHu cooTReTcTsenHo pebep B,C,, D,C,
b4 .

a) Halii,nn're NepHUMEeTD cedeHHA Kyb6a nnockocteio MHP.

6) Joraxmre, yTo NAocKocTH AA,C, u MHP B3auMHO Hep-
NeHAHKYAAPHEL.

Toukn M, H, P ABIAKTCHA COOTBETCTEEHHO CepeAHHAMH
pebep A,B,, B,C; u AD xy6a ABCDA B,C,D,. Ilepumerp
ceueRHAa Ky0a maockocroio MHP papen 12 V2.

a) Hafinnre BD,.

68) Horaxkare, 4To naockocTr MHP n BDD, B3auMAO nep-
NeHJHKYASPHBI.

§ 91. NEPNEHAWKYAAPHOCTL NPAMBIX M NAOCKOCTEN

B rpeyroasruke ABC ~2C = 90°, BC = 5. [Ipamaa BD nep-
NeHINKYAAPHA IJIOCKOCTH TPEYroJAbHMKA. PaccTodAHHE OT

Toukn D Ac mnockoetn ABC pasmo 5+/3.
a) Haiigure paccrosaHme oT ToukM D ao npamoii AC.
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6) Hajigure gpyrpaHamii yron DACB,

B) Raxne us naockocreit ABD, CBD, ADC nepneHIURYIAD-
HH naockocTun ABC u nouemy?

IIpaman ME mepneNAHKYAAPHA INIOCKOCTH NPEMOYIOJLHOTO
Tpeyroaouura HPE ¢ ronorenysoii HE. EP = 5, pacerosanue
oT Toukd M mo npamoii PH pasno 10,

a) Haiigute paccroanme ot Touxku M mo mnockocrn EPH.
6) Heiliaure apyrparEmit yron MPHE.

B) Kakue us3 niaockoctelt HMP, MEP, MEH nepnedauky-
JAPHE niockocT EHP u movemy?

1) B tpeyroneunke ABC BC =6 cMm, LACB = 120°. Hpa-
Maa BM nepmeHAWKYJApHA Iaockocrun ABC, BM = 8 cm.
HatignTe paccToanue oT Touku M ao mpamoit AC.

2) ABCD — upamoyroasHug. IL1o0CKOCTh NpaBHABHOTO Tpe-
yroabEuka DMC nepneHamkyaapHa naockocTH ABC. Hail-
AuTe ABYrpaHHE yron MADB,

1) ABCD — poM6 co croponoit, paBHoii 8 cm, ZA = 45°,
npavaa BE mepneHguKyAspHA IIocKocTE pomba. Touka E
ynanesa ot upsamodt AD Ha paccToanue 46 cm. Haiigmre
paccToAHNe OT Toukd E a0 mnockoete ABC.

2) OcHoBanueMm TerpasAps DABC sBasercs IpaBHALHELR
TpeyronbHAK ABC co cropoHoll 4 ¢cM. I'paun DBC u DBA
NepIeHARKYAAPHE MIOCKGCTH ocHOBAHHA. Hx ofmee pebpo
paeHo 2 cMm. Hailinure pesmumHy AByrpaHHoro yraa DACBH.
1) Touxe M paBHOYIANCHA OT BCeX BEPIIHH paBHOOeApeHHO-
ro MNpAMOYroJbHOre TpeyroasEnka ABC, AC=CB=q.
TInockoers MBC cocTaBadeT ¢ naocKoeTsio ABC yroa 60°.
Haiigure paccToanue oT ToukH M mo niaockoeTH ABC,

2) Tpeyrononnkn ABC u MBC npasuibibie, BC =23 cm.
Hnrockocrs MBC nepnengmrynsapHa miockoctr ABC. Haii-
AUTe paccTofaHNe OT TOUYKM M Ao npamoil AC.

1) B pomte ABCD cropona pasaa @, ZA = 60°. Touka M, pac-
HOAOKEeHHAs BHe IJIOCKOCTH DoMba, DABHOYIATEHA OT ero ¢To-
pon. Haiiaure paccroanne oT ToaxkH M [o nnockocTn pomba,
€CNIA IJIOCKOCTE AMD cocTapaAeT ¢ MIOCKOCTEI pomba yron 45°,
2) PaBHOCTOPOBHEHA TpeyrodbHnx HBC H NpAMOYroJbHEIH
TPeyroAbHEK ABC JIedKAT RO B3AHMHO HePUeHAMKYJIAPDHBIX
nrockoctax, BC =48, ZACB = 60°. Halizute paccrosHme
or Toukn H pgo npamoit AC.

B npaMoyroJsHOM napajieNeHlese OCHOBAHHNE — KBaApar.
Yepes auaroHalbk OCHOBAHHA NPOBEASHA IVIOCKOCTH, COCTAB-
JAAImAA ¢ IAOCKOCTHIY OcHOBaHHs vroa 45°, Haitgure nio-
IWAAL MOJAYVIEHHOTO CeUYeHMA, CCAH HIMCPDEeHHdA Mapajiie/IenH-
neaa paepHsl 2, 2, 1.

B napannenenuneae ABCDA,B,C, [}, 6oxonoe pe6po AA, nep-
NeHANKYNAPHO DNOCKOCTH OCHOBAHMA, LABD =90° AA, =
=AB=1, AD = 2. Yepes guarosans ocEHOBaHHA BD nporege-
Ha NJIOCKOCTE Hox yraom 60° g maockooTn ocHopanua. Haiian-
Te MICIIAAL TMOJYYEHHOr0o CeUCHMS.



82.1,

92.2.

92.3.

92.4.

9205.

92.6.

MHOIrOrPAHHUKH
§ 92. NPABMNBHASA NPU3IMA

1) B opapmabHOi TpeyroapHol#t mpHsMe ANHHEI Becex pebep
paeHbl 2 cM. Hajigurte maolagl ceueHHA, MPOBEAEHHOro ue-
pe3 GoKoBoe peGpo M CepeAMHY HPOTHBOAexAN(eli eTopoHB
QCHOBAHMA.

2) B npaEnibHON YeTHpPEXYrOALHOH NpPHSMEe PACCTOSHHE OT
BEpIIMHLI BEDXHEr) OCHOBAHMA [0 CepeAHHL JAHaroHaIu
HHXXHEro ocHomaHHMs pasHO 10 cM. BricoTa npHaMbl 6 cM.
Hailiaure gauasl Beex pefep IPH3MEL

1) B npasmiabHOH ueTLIpexyroasEci npusme ABCDA,B,C D,

CTOPOHA OCHOBAHHA paBHa 4 c¢M, a OGoxopoe pebpo V5 oM.
HaliguTe mnomans cedeHHs, NPOBeAeHHOTO depe3d OOKoOBOE
pebpe AA, u cepeauny cropoHBl CD ocHOBaHHKA,

2) B npapHALHEOH TpeyroJbHON NpuaMe GO0KORCe pelpo paBHO
8 cM, A PACCTOAHHE OT BEPIIHHK! BEPXHEro OCHOBAHHA O Ce-
PeIUHH HOPOTHBONOJOMHONH CTOPOHH HHIKHErQ¢ OCHOBAHHA
paBHo 6 cMm. Haiiaure aAEEHR 0CTaAbHBIX Pefep DPH3IMAI.

1) B opaeunbBoii TpeyronsHolf mpHaMe ¢TOpPOHA CCHOBAHHA
paBHa 4 cM. Yepes cTOpoHY OCHOBAHHA M CePegHHY NPOTHEO-
Jexaulero et Go0KoBoro pebpa NpoBefeHA IIOCKOCTH NOA yT-
JoM 45° ¥ naockocTH ocHOBAHMA. HaltauTe muowans ceyeHU s
H BBICOTY NPH3MHEL,

2) B mpasmnpHoll weThpexyronwuoit mpasme ABCDA B,C D,
E u F — cepeauan pebep AD ¥ DC cooreeTcTBeHEHO. Hadigure
yron Mexpy opaMwmu B,D u EF.

1) B npaBMnbHON YETHIPEXYTONBHON MPH3IME Yepeld QHATO-
HajlE OCHOBAHHA W CEpPEINHY MPOTHEOMeAalnero eif foxosoro
peGpa TIpoBegeHs NAOCKOCTE NmOX yraoM 60° k maockoeTn
ocHOBanNA., Halinnte nmiaomaib cedeBHA K BLICOTY TPHAMEI,
eCJIN CTOPOHA OCHOBAHMS paBHa 242 oM.

2) B mnpapuabHoll Tpeyronnnoit npusMe ABCA,B,C, M, N#u
E — cepeaunn pebep AC, AB n BC coorBercreerHo. Halian-
Te Yroa Memay npAaMbeiMu A.E n MN.

1) B npaBunabHoil TpeyroabHoi mpuaMe ABCA B,C, cropoHa
OCHOBAHNA pPABHA ﬁ, a GoxoROE peGpo pPABHO 24/3. Yepes
CTOPOHY HIM(HETO ocHoBaEHT AC u cepeluHy cTOpoHBI B,C,
BepXHer'o OCHOBAHWA IPOBEOeHA MIocKocTe. Halianre mmo-
WAZE CEYEHHA WU YoM MEXKAY TMNOCKOCTRH) CEUSHHA M ILTOCKO-
CTRIO OCHOBAHNA,

2) B npaBnabHOH YeTHpeXyrodbHOH mpuame ABCDA, B,\C, D,
IIoINaxb OCHOBaEHHA paBHa 16 cm®. Hailtaute paccrosnpe
MeKIY TPpAMMMH AA;, u B.D.

1) B npasuasHoii YeThipexyToabHol npuame ABCDA B,C\D,
yepes AMArOHANL ocHOBAaHMA BD n cepeamny pebpa C, D), mpo-
BeJeHA NAOCKOCTh, CTOpOHA OCHOBAHMA paBHA 8 V2, a GOKO-
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Boe pebpo parHo 4. Haliarre ANOIIALL CEYEHAA H YIOJ MEXAY
IIOCKOCTRIO CEYEHHA H INIOCKOCTBHIO OCHOBAHMA.

2) B npaBHAbHOI Tpeyroanaol npname ABCA, B,C, cropoHa
OCHOBAHHA PAEBHA 43 cm, Eu F — cepeIHHE! peGep A,B,

n AC coorBercTBeHHo. HaliinTe paccToAEHe MexXAy DPAMBI-
Ma AA, u EF.

§ 93. MNOWAALE NOBEPXHOCTH NMPU3MbI
B opsmom napannenenumene ABCDA,B,C.D, AB=2, AD=
=842, ZBAD = 45°, B,D = J/19. Hafiaure naowaan Goxosoit
B noauoilt mosepxHocTell mapannesenunena.
B npamom mnapanneaenuneae ABCDABC,D, AD=2,
CD =38, ZADC = 120°, A,C = 35, Haiiaure nnomagn 6oxo-
BOH 7 mOJHONH NoBepXHocTell mapaanesemamneans.
B ocHOBaHMHM mnpsmorce napainenenameas ABCDA B,C\D,
nexuT poMb, CTOpOHA KoTOoporo paBHa 4 cM. Yepes pebpa AD
m B,C, npoeepeHa ILIOCKOCTE, coCTABAAIOmWEA yroa 60°
¢ OJOCKOCTHIO OCHOBAHAA. HaliguTe miaomaan 60KoBoil @ ooa-
HOIl moBepxHocTedl mapannerenumesa, ecas £BAD = 45°,
B ocrOBAHAU OpaMoro mapaniaenenuneaa ABCDA B,C,D, ne-
IKUT Hapaiaenorpamm, AB =4 cm, AD=6 cM, LBAD =60°,
Yepes pebpa AD a B,C, npoBefileHa NAOCKOCTE Mol yraoM 45°
K INIOCKOCTH ocHoBaHnd. Ha#izpre mimomaau GokoBo# W mox-
HOH NoBepXBOCTeH NApANAeeHHIISAA.
B npamom napannenenmmexe ABCDA B,C,D, ocHopanneM
cayxuT pamb. Cropona pomGa paeHa @, ZBAD = 60°. Tuaro-
Halb NapaiienenHnena B, D cocrapnder ¢ naocKocTeio Goko-
Boii rpanu yroa 45°. Haliaure naomaar NOgHOM TOBEPXHOCTH
napanienenunena.
B nmpamom mapasnenenunene ABCDA,B,C,D, ocHoBaHHeM
cAYRHT poM8 cO cTopoHoH a u yriaoM BAD, pasHrM 45°.
Ilpamaa A;D HakJAoHeHa K NJocKocTH rpamm A4.,B.B nmox
yraoM 30°, Haligare naomaier DOAHOH MOBEPXHOCTH HApA-
nenenumena.

§ 94. HAKNIOHHAA NPH3MA

1) B maxnonnoit TpeyromwHoit npuame ABCA,B,C, ocnosaHu-
eM CAYAEHT NpAMOYTOJNBHHIE TpeyroabRHEK ABC (£C = 90°).
IlmockocTs Gokonoii rpanu AA4,C,C nepneHANKYJAAPHA MJOC-
KoCTH ocHoBaHHA. Mokaxmre, uro CC B B — npaMoyrosis-
HHK.

2) B HAKJOHHOH TPEYroJbHOH NpHU3Me yrold MeMmay KByMHA
G0KOBRIMH rpaHaMy npamoi. Ilaomany oTux rpaHeif paBHH
50 m 120 cm?. Inuna Gorosoro peGpa 10 cm, Haiiaure mio-
maak 0oxos0il MOBEPAHOCTH NPHAMEL

1) OcnoBaHMeM HaKJOHHOTO Hapaenennmeaa ABCDA,B\C D,
CHYKAT NpaMoyroasHuk ABCD. ILnockoctn rpaneit A4, DD
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u BB,C,C nepmeHIHKYAAPHEL NAOCKOCTH OCHOBaHHA. [Toka-
JHTE, YTO OCTANLHEE GOKOBLIe PAHH — NPAMOYIOJILHHKH.
2) B naxnounoit rpeyroapHoft npusmMe ABCA,B,C, yron
mexcay rpanamm AA,C,C u CC,B B npawoii. Halinure nao-
maae GoxoBoif MOBREpXHOCTH NPH3MEI, eclE GoKOoBoe pebpo
paBHO § cM, a IIomWAaAK TpaHeit AA, B B u CC,B B pasau co-
oreercrBeHEo 130 u 50 cm?.

1) OcHoBanweM HaknoHHOMN TpeyronsHoi npaamm ABCA,B,C,
COy:XHT paBHoOeAipeHAN TpeyraasHuk ABC, AB= AC,
LAAC =LA AB < 90°. Norkaxure, gro CC,B,B — nopamo-
YTOJIBHUK,

2) B HakJOHHOM TpeyroasHo mpuaMe maomagm AByx Go-
KOBRIX TpaHeli pasupl 40 um 80 cM2, Yron mesxay HuMu pa-
BeH 120°. HaitauTe naomaasr 60K0BOH NOBEePXHOCTH MDH3MEHIL,
ecan AaAHHa GoxoBoro pelGpa papHe 10 cm.

1) OcHoBaHUEeM HaxkJIoHHOM TpeyTroJbLHOH IPH3ME]
ABCA B \C, cay:xur nparunrkHH# Tpeyronsaune ABC. Bep-
muHa A, paBHOyIaJeHa OT BCeX BepDITHH HHYKHEro OCHOBa-
Hua. Hoxaxure, uro CC,B;B — npaMOyroabHHK,

2) B HaxaoHHOM TpeyroapHOH DpHaMe OaoaAH ABYX Goko-
BEIX TpaHe# paBHEl 6 m 342 cu®. VYron Mekay HAMH Da-
BeH 135°. Haiiaure ninomaae Goxopoll moBepXHOCTH NPHIMEL,
ecaU aauHA Gokoporo pefpa pasHa 3 eM.

1) B Hak/AoHHeOH TpeyroapHOH NpH3AMEe OCHOBAHHMEM CIYIKHUT
OPABHABHHE TpeyroasHuk co cropoHoil a. Oana M3 BepmHH
BEepXHET0 OCHOBAHHA OAHHAKOBO VAAJNEeHA OT BCEX CTOPOH
HHEKHEr0 OCHOBaHHA. Boxosbie pelpa NIPH3SMEI COCTABJIAIOT
¢ IJOCKOCTRI0 ocHOBAaHMA yroa 60°, Haliaute nnomaas Goxo-
BOH DIOBEDPXHOCTH NPH3IMBI.

2) B HaR/ACOHHOH TPeyroAbHOH HpHaMe Ape GOKOBbIE rpaHH
PABHBI. Yroa MemAy HEMHA paseH o. Ux obfmee pebpo vaane-
HO OT MPOTHBONOXOX HOH GoK0BOM rpaHM HA paccTOAHHEe, PDAB-
Hoe m. [Inuna Goroeoro pebGpa . Haiigure mnomans GoKoBoM
NOBEPXHOCTH MPHUAME,

1) OcHoBaHEEM HAKJOHHOTO napaJLIeJ el IS s
ABCDAB,C,\D, cxyxur npamoyroasank ABCD, cropomrs
KOTOPOro PABHE 4 H b, BoKoBoe pefpo A A, paBHO ¢ B COCTAB-
IAeT ¢ NACCKOCTEIO OCHORAHMA YIoJa 45°, A ¢ IPUAeraioIHMHI
CTOPOHAMM OCHOBAHHA AB m AD paBHEI¢ ocTphie yrakl, Hafi-
AATE NAGIMAAEL G0KOBOU NOBEPXHOCTH NapajeaeNHIeAn.

2) OcuopaHHEM HAKTOHHONM TPEYroNbHOI npasmur ABCA B C,
CAYKHUT paBHoDeApeHHEIH TpeyroasEHKE ABC, ¥y KoToporo
AB=AC u BC=a, LA AC =LA AB <90°, Yron wmexay
PaBHHIMH GOKOBEIMM rpaHAMH paBeH o. JlnuHa GokoBoro peGpa
paeHa {. Hafiante naowaas GOKOBON NOBEPXHOCTH IIPH3ME.
OcnopanmeM HAKIOHNOH Tpeyroabhoi npusMul ABCA,R,C,
CHY:KHT NpAMOYrodbHEH TpeyronnHux ABC, y KoToporo
£C =90° n BC = q. Bepmu#aa B, npoeKTHpYeTCA Ha cepenu-
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uy croponsl BC. Isyrpanreiit yroa ¢ pepom BB, pasen ¢,
GOKOBEIe pefpa COCTABAAIOT ¢ IVIOCKOCTHIC OCEOBAEMA YIOJ (L.
HaiianTe onomanes GOKOBOR NOBEPXHOCTH TPHSMBI,

94.8*. OcHoBaEmem HAKJOHHON TpeyroasHo# mpusMm ABCA,B,C,

95.1.

95.2.

95.3.

95.4.

95.5.

95.6.
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CIAYIKHT OpAMOYroAbHE TpeyronbHrE ABC (£C = 90°). Bep-
muHa B, opoexTupyerca B Toury C. Boxkoroce pebpo papHo !
H COCTABJAET ¢ IJIOCKOCTHIO OCHOBAHHA yrol ¢, JAsyrpaHunii
yron ¢ peSpom BB, parer o. HalifuTe naomaas 60xoroil no-
BEPXHOCTH IPH3MEI,

§ 95. NPABHAbHAA NMWUPAMMAOA. NNOWALD NMOBEPXHOCTH

B mpepEntHOE Tpeyroabmofl nHpaMHAe CTOPOHA OCHOBAHMUA
paBHa 4 cM, a BeicoTa 6 cM.

a) Hafinure miaomass MOBepXHOCTH NMHPAMHIEL.

6) C DoMOIMB MHEPOKANBKYASTOPA ERTHCIAUTE YIABK HAKJO-
Ha GOKOBEIX pefep H GOKOBLHIX rpaHeill K ILTOCKOCTH OCHOBAHHA.
B npaBuABHOA YeTHPeXYroAbHOH NHpaMHAe CTOPOHS OCHOBA-
HHUA paBHA J CM, a BHICOTA 7 CM,

a)} Haiinute mioluaghk ODOBEPXHOCTH NMHPAMHIEL.

6) C DoMOmb0 MHKPOKAJIBKYIATOPA BRIYHCIANTE YIVIH HAKJO-
HA BoKOBBIX pelep 1 GOKOBLIX rpaHeifl K INOCKOCTH OCHOBAHHA.
1) B mpaBnabHO#H Tpeyroabuoil nmHpaMHAe OOKOBLIC TPAHH
HAKJOHEeHBI K IIGCKGCTH GCHOBAHNMA moA yriaoM 47°. Henoms-
8YA MHKPOKANBKYJAATOP, HAHAHTE Yrol HaAKJIOHA GOKOBRRIX pe-
6ep K JIOCKOCTH OCHOBAHHA.

2) B npaBunanHOl veTkIpexyroiabHoll nupaMuae GOKOBEIE rpa-
HH HAKJOHEHE! K INIOCKOCTH OCHOBARUA mop yriaom 60°. Pac-
CTOSHME OT UeHTpPa CCHOBAHUA A0 GCKOBOM rpeHH paBHO 2 CM.
Hajigute nnomagk G0K0BOH DOBEPXHOCTH THPAMHEILI.

1) B npaBHABHON 4eTHIPeX¥TOJBHOH THEpaAMHAS DOKOBEIE ped-
pa HaKJOHeHB K MIOCKOCTH OCHOBAHHA mol yriaom 72° He-
OONB3YA MHKDOKANLKYJAATOP, HAHAWTE YroJ HAKJOHA GOKG-
BEIX rpaHeil K IJIOCKOCTH OCHOBAHMI.

2) B opaennabHOH TpeyronbHON nHpamujae GOKOBBIE TDAHH
HAKJOHEeHBI K MAQOCKOCTH OCHOBAHUA moA yriom 45°. Paccroa-
HUYEe OT LUeHTPA OCHOBAHMA A0 GOKOBON IDAHH DaBHO V8 em.
Haiinure naomaaes 60K0Bol [I0BepXHOCTH THPAMHBAEL.

1) B npasuabHoil 4eTLIPeX¥roabHOH THpaMuie DOKOBLIe ped-
pPa HAKJOHEHH K IJIGCKOCTH OCHOBaAHWA moj yriaom 43°.
Henoapayd MHKPOKAABKYAATOD, HARANTE YTOA MEMIY CMEM-
HBIMH OOKOBHIMH IPAHAMH OHPAMHIE.

2) B npaBunbHO# TpeyroabLHOIU nHpaMHie IAOCKHH yron npu
BepmHHe paseH 60°. BeicoTa nupaMuiarl papHa 4 cM. Halinu-
Te NIoLadb GOKOBOH MOBEPXHOCTH IHPAMEARIL.

1) B mpasBunbHo# TpeyroasHoii nupaMuAe GOKOBBIe pebpa Ha-
KNIOHeHH K NACCKOCTH OCHOBammAa uoj yinoM 56°, Memonssya
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MHUKPOKANBKYIATOP, HAAMTE YTOJ MEXAY CMeNHLIMH G0KO-
BLIMHM TPAHAMH IHPaMHALL '

2) B npasunpHO! WeTHIPEXYTOJBHOH NHpaMBAe MJIOCKHH
yron mnpu BepmaHe paBeH 60°. BrlcoTa DHpaMBALI paBHA
2 ¢u. HaitauTe naomagk GO0xOBOH NOBEpPXHOCTH OHPAMHARI.

§ 96. HENPABMAbHAA NMUPAMHAA.
APABHNIbHAA YCEYEHHAA NMHPAMHAA

1) B 0CHOBAHMH NHPAMHIH JeMHT NPAMCYTOJbBHBIA Tpe-
YTOJABHHK ¢ yraoM 30° ¥ OpOTHBOJEXKAIMMHM €MY KaTeToM,
papHHM 30 ¢M. BoKoBrle pefpa HAKJOHeHBl K IUIOCKOCTH
OGCHOBRHHUA moj yriaom 80°. Hafigure BEICOTY NHpAMHBAEL.

2) B npaEunbHOH ueTHIpeXYToJdbHON yceueHHolt nupamuze
ABCDA,B.C,D, croponn ocHopanuit papnel 10 u 6 cm,
ZADD, = 46°. Hafifure mnomans GoROBOH MOBEPXHOCTH mH-
PAMHAEL.

1) B ocHOBAEMHM NHpPAMAAH JEHUT NPAMOYTOJILHHEA Tpe-
YTOABHHK ¢ yriaom 60°. Bokobrle pefpa THPaMHALL HAKJIOHe-
HH K JICCKOCTH OCHOBAHUA mox yriaoM 45°. Bricora nHpamn-
nol papHa 10 ¢Mm. Halifure rareT, JeKallmii IpOTHE ZaHHOTO
OCTPOTO YIVIA.

2) B mOpaesunbHoili TPEYIOABHOH yCedeHHOHI nupaMuie
ABCA, B,C, croporul ocHoBaHHE paBEnl 4 u 6 cM, ZC,CA =
= 60°, Halizare nuomaar GOKOBOH TIOBePXHOCTH NHPAMUALL,
1) B ocHOBaHNH NHPEMHAHN J€AKHAT TPE¥roJbHHK CO CTODO-
Holl, paBHO# 4, m nporupogexamuM e yramom 1356°. Boko-
Bhle pefpa OMPpAMHABR HAKAOHEHR K MACCKOCTH OCHOBAHHA
nox yraom 60°. Haifiaure BeICOTY DUpaMHIEBL.

2) B npaBUAbHOH TpeyroabHo#l ycoeueHHOH mHpaMEAe CTOpPO-

HH OCHOBaHHH papHE 6§ ¥ 3 cM. BricOTAa NHPAMEALI DABHA

13

re cM. Haidiaure onomages 00KOBOH MOBePXHOCTH NMHPAMNUILL,

1) B ocHOBAHHH DHMPAMHKABI JEXHAT TPeYTOALHMK ¢ yraoM 150°.
Bokopsle peGpa nEpaMpasl HARMOHEHR K INIOCKOCTHA OCHOBA-
HUA nog yraoM 30° a BoicoTa nUPaMUALI pasHa 6 cM. Hafiaure
CTOPOHY, NEeAmYIo OPOTHB JAHHOTC YTJAA TPEYIrOABLHHKA.

2) B mpaBHABHOH YeTHIPEXYTOABHCH VCedeHHOH DHpaMHAe
cTOpORB OCHOBaHHMII paBHEl 10 m 8 cM, & BHCcoTA paBHA
V8 cm. Haiiamre nuomens GOKOBOH NOBEPXHOCTA [TADAMMEI.
1) B oCHOBAHHMH OHPAMHIBI J€XKNT PABHOOcApPeHHAS Tpale-
OudA, ¥ KoTOpoil GoKoBasa CTOPOHA paBHA MEHLIIEMY OCHOBA-
HHIO ¥ PaBHA &. ¥ToJ IpH GoAbIleM OCHOBAHHHA TPAIEIHH pa-
eeH 60°. BokoBEEe pefpa THPAMHAR HAKAQHEHH K ILIOCKOCTH
OCHORAHHS IOA yrynom 45°. Haliaure EBICOTY NHPAMEAR.

2) B npaBHAbHON yceueHHOH TpPeyroabHON OHpaMHAE CTOPO-
HH OCHOBAaHHI paBEH 8 u 4 cM. Yepes Gokosoe pelpo H cepe-
EWHY NPOTABCAEIKAILCH CTOPOHH BEPXHErC OCHOBAHHUA IIPOBe-
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ZeHa nnockocTs. Ilromazt cevenns paera 63 cm?, HaliauTe
maonmaak 60KoBOH MOBEPXHOCTH MHPAMHAKL,

1) B ocHOBAHUH NMHPAMHARL JIEKHT PaBEOGEApDEHHAS TpAaIe-
IH#A, ¥V KOTopoit McHbINIee OCHOBAHME DABHO GOKOBOM cTOpOHE.
Oaun 2 yrios Tpamemnu pases 120°. Boxopee pebpa nupamn-
Ehl HAKJIOHEHH K OJAOCKOCTH OcHOoBaHMA mof yraom 30°, Haii-
ANTe CTOPOHBI OCHOBAHMA, €C/IH BRICOTA MHpPAMHUAL paBHa k.
2) B npaBHJIBHOK YeTHPEXYIrOABHON yceueHHOH NOHpaMmnae
njoimans JHArOHAJIBHEOTO CeYeHAd PABHA 282 cm?. CTopoHH

ocHOBAHHH paBHM 10 u 4 ¢M. Hadianre miomaae Goropoil mo-
BEPXHOCTH THPAMHABI.

§ 97. MHOTOrPAHHUKM

1} BoroBoe pefpo H BRICOTA NMPAaBMIALHONH YeThIpeXyroIBHOM
NHEPAMHAH COOTBETCTBEHHO PABHBI V34 u 4 cM. HaiinuTe nno-
mages GOKOBOH MOBEPXHOCTH NHPAMHILL.

2) B npamoii npusme ABCA ,B,C, ZBAC = 30°, LACB, = 90°,
AB=8cm, CC| =5 cm. Hatiawre nnomane 60KoBOH noeepx-
HOCTH IIPUBMEIL.

1) Boxosoe pefpo H BHICOTA NPABHJIBHOH TPEYIrOJALHON nHpa-
MAZH COOTBETCTBEHHO DABHEI 3vV2 M V6 cu. Haiiaure nao-
mantk 6oKoBofl MOBEPXHOCTH NMUPAMHARL

2) B npamom naparenennnese ABCDA B,C,D, ZCAD = 45°,
ZADC, =90°, AC=8cm, CC, = 442 cM. Halinure miomazs
GoK0BOIi TOBEPXHOCTH Napajy/ieJenunesa.

1) OcuosapueM nHpaMuasl MABCD cAy¥HT KBAIpaT co ¢TO-
poroit 10 cm. Pebpo MEB mepneRAAKYIAPHO MACCKOCTH OC-
HopaHudAa, I'papu MAD u MCD cocTaRAAT ¢ IIOCKOCTHIO
ocHOBAEHR yroa 45°. HaliguTe maomaabk G0KOBOH mOBEpXHO-
CTH NHPAMHAABL.

2) B npamoit mpusme ABCA B ,C, AC=BC =10 cm, LABC =
= 30°. PaccrosHme oT BepmuHE C, 70 npamoii AB pasmo
13 cm. Hafigure naomane: 60KoBOl NOBEPXHOCTH {TPH3MEL.

1) OcHopaHMeM TeTpasgpa DABC cay:xur papHoOeIpeHHEIH
OpAMOYTOJALHLIH TpeyroabHuk, ~LACB=90°, AC=BC=
= 6§ ca, Pebpo DB nepneRaukyaapHEO MIOCKOCTH OCHOBAHHA.
I'pane ADC cocTaBnaeT ¢ NJICCKOCTHIO OCHOBAHHA yron 60°.
Haiigure mnomane GOXOBOI NOBEPXHOCTH NHPAMHAH.

2) B opamom napamrenenaneze ABCDA B C,D, ocHoBaHM-
eM cay:Kur pomb, LBAD =060°. Bricota mapasienenHmena
pasEa 12 cm. Paccroanue or sepinunbl I} Ao mpamoii AC
paeEO 13 cm. Hafiaure naomaap Boxoroilt moBepxHOCTH mHAa-
pajjesenuIeaa.

1) B ocHopanun nmpaMuabl DABC nesxur pasnofenpen-
Huit TpeyronbHuKk ABC, AC = CB =g, £LACB = 120°, I'paan
DAC n DAB nepneHAMKYAAPHH K HAOCKOCTH OCHOBAHHA,
a rpans DBC cocrasnser ¢ neii yron 45°. Haligure nnomans
GoroECH mMOBEePXHOCTH DUPAMHIBI.
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2) B opawmoii Tpeyronsnolt npusme ABCA B,C, ZACB = 90°,
AC = BC = g. llpamaa B,C coCTaBJAeT C IJIOCKOCTRIC Irpasn
AA BB yrox 30°. Hailigure muomage GokoBofl MOBEPXHOCTH
NPH3MEL.

1) B ocHOBAHHMHN DHPAMHIEL JIEKHT poMO cO CcTOpoHOl, pas-
HOil @, B yraoM 60°, BokoRkie pAKH, OPOXOAANIHE Yepes CTO-
POHH OCTPOro yriaa pomfa, NepHEHAHKYIAPHLL IAOCCKOCTH
OCHOBAHHSA, & OCTAJLHEHIE ABE GOKOBHE TrpAHU HAKJIOHEHH
K TJAOCKOCTH oCcHOBAaHHA non yraom 60°, Halinure nnomans
G0KOoBOI MOBEPXHOCTH NHPAMMALL.

2) B opawmoii Tpeyroasroit npusme ABCA,B,C, ZACB = 90°,
ZBAC =60°, AC = a. IIpamasa A,C cocTapadaeT ¢ MIOCKOCTDHIO
rpasu AA,B.B yron 45°. Haliaute naomaan 6oxopoit norepx-
HOCTH NPHU3MEL

B npapnnkHoli 4yeTHpexXyroasHoit nUpaMuie CTOPOHA OCHOBA-
HHA paBHA g. ¥roj MeXAY CMeXERIME GOKOBLIMHM DpPaHAMK
paBeH 2a. Haligmre mnomage G0KoBOH NMOBEPXHOCTH OHpa-
MHJEL.

B mpaBUNbHOH TPeyroABHOH HHPAMHZE CTOPOHA OCHOBAHHUA
PABHA m. ¥roJ Mex[y CMe:KHEMH GOKOBKIMH TpPAHSAMM PAa-
BeH 2¢. Hafigute nnomans 6oKo0BOI NOBEPXHOCTH NHPAMBIKL.

BEKTOPb B NPOCTPAHCTBE
§ 98. MOHATHE BEKTOPA B NMPOCTPAHCTBE

1) Mnaronanu napannenenuneia ABCDA,B,C,D, nepecexa-
jorest B Touke 0. BanHiopTe BEKTOPH ¢ HAYAJAMM M KOHIAMU
B BepIIMEAX MADANNENeNHOEna UAH B TouKe O, KOTODLIE:

a) COHANPABNEHH BEKTOPY O_A';
—
6} NPOTHBONOIIOKHC HANPABIEHH BEKTOpY AB;

B} PABHH BEKTOPY EB*
2y P u T — cepegua pebep AB u BD rerpasgpa ABCD,

B

Eete su cpeayn BeXTOPOB 4, b, ¢ mapa KoarHHeapHNX (pHc. 227)7
1) B napannenenunene ABCDA,B,C,D,

roukn P u K — cepegunst pebep CC, D

n CB. 3anmiuHTe BeKTOPH ¢ HAYAJA-

MH H HKOHOAMH B BepIIMHax Iapan-

Jenenunesa MAH B Touxax P m K, .

KOTOpEIE:

a) COHANpaBAeHbL BexTOpy CP: C
6) DPOTHBONOJIOKHO HanpasJeHbl

o)

BEKTOPY PE 3

E) PABHK BEKTODY A_é. P

2) Toukn P u T — cepemnrnl pebep B
AB 1 AC Tetpasapa ABCD. Eers nu Puc. 227

113



cpely BEKTOPOB a,buc O8pHE. KOJI-
ANHEAPHBIX BeKTOpoB  (puc. 228)?

98.3. 1) B npasunpHO# Tpeyroabuo# mu-
pamuae DABC Toukn P, M, K,
T — cepeanHbl COOTBeTCTBEHHO pe-
oep DA, BC, BA, DC. 3anumure
BEKTOPH ¢ HAvYaJAaMH M KOHIAMHA
B BepUIMHAX HIAPAMHAALI HJIH TOY-
kax P, M, K n T, KoTOpHIE:
a) COHALPABJAEHH BeKTOpy AC;
§) IPOTHBOMOJNGIKHG HANPABIEHH
BEKTODY PE :
——
B) paBHH BerTOpy TP.
2) Toukn P n K mexar Ha pe6pax BB, n CC, napamienens-
mexa ABCDA,B,C D,. Ects Ju cpefil BeKTOPOB a, b, ¢ xon-
JHHeapHbIe (puc. 229)7
98.4. 1) B npasuavcHOH TpeyroabHoll mupamuge DABC touxu K,
P, M, T — cepenunnl cooTBeTCTEeHHC pebep DC, DB,
AC, BA, BanuimnuTre BeKTOPH ¢ HAYM&JAMH H KOHIAMH B Bep-
HIHHAX NHUpAMHAE Al Toukax K, P, M u T, KoTopmie:
f) coHamparJeHsl BeKTOpPY CB;
6) OpOTUBOICACIKHO HANPABAEHE! BeKTopy TM;
B) paBEH BexTopy PT.
2) Touxnm M u K aexar Ha pebpax AB u BB, napannenenn-
nefa ABCDA,B,C\D,. Ecte 1n cpean BEKTOPOB a, b, ¢ xon-
JIMHeapHHe (pHC. 230)?
98.5. 1) B npasunwHoil TpeyroapHoil mupamnge DABC touxn E, M,
T, K — cepeguHsl cooTReTcTBeHHO pefiep DC, DB, BA, AC,
a) ITepeumcanTte nmapsl NPOTHBECIONCKHO HANPABNEHHBIX BeK-
TOPOR, He JeXKalluX Ha oAHoll mpaMoli, ¢ HAYUANAMH B KOHIIA-
MH B TOUKax E, M, T, K.
6} IlepeuucnnTe maphl PABHEIX BEKTOPOR ¢ KOHITAMM B TOY-
Kax E, M,
B) llepeumcanTe BeKTOpE, EMEIHE PABHLIE AJHHBI, ¢ KOH-
naMu B Toukax E, M, T, K.
B |
A4, L ::1 | B
P [ = K
Sy —
D ¢
/,/
A B
Prc. 229 Puc. 230
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Puc. 231 Puc. 232

2) Toukn K, H, M u T — cepefHHB pebep Tapaiiejenume-
as ABCDA,B,C, D, (puc. 2381). EeTh H cPeAR BEKTODOB Iﬁ(’ R
EP, BTf' nAPHL KONJAHHEAPHBEIX T

1) B npaBuasHolt yeThHIpexyronbHOH mupamage PABCD Tou-
kn K, M, T, E — cepeilUHBl COOTBETCTBeHHO peGep AR,
PA, PC, BC.

a) IlepeurcanTe maphl cCOHANPABIEHHBIX BEKTOPOEB C HOHLA-
Mt BTOURAX K, M, T, E.

6) IlepeunciUTe DAPH PABHBIX BEKTOPOB ¢ KOHIAMH B TOY-
rax K, M,

B} IlepeuucnnTe BEKTOPRI, MMEIUHE PABHBIE AJAUHE!, ¢ KOH-
maMu B Toukax K, M, T, E

2y Toukn T, K, H, E — cepeaMHH COOTBETCTBYWOMUX pedep
napanne.nennnena ABCDA B,C,D, (puc. 232). Ecrs nx cpe-

AH BEKTOPOB KT PM HE Haphl KOJJAHHESpPHBIX?

§ 99. CNOMEHHE M BbHIUMTAHUE BEKTOPOB

1) ABCDA B,C 13'1 — napannenenunen VnpocTnTe BEIDA-
wenme AC + BB1 +BA+ DIB + BII)1 + DC.
2) Haoﬁpaam-e Terpasap ABCD ®\ BexkTop, paBHEIH
BA - BC + AD.
1y ABCDA,B,C\D, napa.lmenennne,n anoc-m're BRIpA-
meHHeBD +CC+CB+ACI+CA+A1D
2) I/Iaoﬁpasn're TeTpasnp ABCD H® BerTOp, PABHHH
BC + CD - BA.
1y ABCDA B,C,D, napamleuennnen anoc'rn're BHIDA-
JKeHHue BC + DIC + DlA ClB +CD + AB,
2) Hzobpasure Terpazap ABCD ® BexTOp, DPABHHEH BA -
- BD - DC.
1 ABCDAIB c,.D, — napan.ne.nenunen anoc'rn're BHEIDA-
JKeHNe C D-DA+CD+ DA, ;N +ABI+CC,'1
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2) Hsobpasure Tterpasgp ABCD u Bexkrop, paBHHI BC -
- BD - DA.

1) ABCDAB,C,D, — napaanenenunesn, YNpPOCTHTE BHIPA-
munezé+ﬁ—ﬂ;+ﬁ;+lﬁ:—3_l):.

2) ¥raxHTe BeKTOD 55, Hayajl0 U KOHel KOTOpOoro ABJIAIOTCS

BepIIHHAMK TeTpaagpa ABCD, ecnu AC= AB - x - CD.
1} ABCDA,B,C,D, — napannenenunes. YIOpPOCTHTe BEIpa-

swenne C A, —Eﬁ+6&:+ﬂ+§?&—aﬁ.
2) ¥KesKHTe BeKTOD 5,. HAYAJ0 U KOHEIl KOTOpPOrQ ABIAIOTCA
BePIODMHAME TeTpasapa ABCD, ecnun CD = X~ AC - D_ﬁ

§ 100. YMHOXEHUE BEKTOPA HA 4YUCNO
1) Haobpasure Ha PUCYHKEe E3AMMHOE PACTIONOMKEHHME TOUEK A,
B u C, ecnn: a) ;FB=3ZE; ) ﬁ=—22§; B) EE=%§§
2} Toyka K He HNeXUT B NIOCKOCTH TpeyroapHuka ABC
(pue. 233). Touku E u P — cepe,mlmﬂ oTpeakoB AB u BC,

Bripasure pasHOCTh BEKTODOR KE u KP Yepes BEKTOD AC.
1} HMaofpasuTe B3AMMHOE DPACHOJIOMEHHE ToueK A, B u C,

- i — — — 1 —
ecau: a) AC=2AB; 6) AB=-3AC; B) AC= EAB‘
2) Touxa M He JNeXXHT B NJOCKOCTH TpeyroabHHka KPT
(puc. 234). Toukn A 1 B — cepeannn orpeskoe KP u TP.
Bripasure pasHocTk BeKTopoB MK u MT Yyepea BeKTOD AB.
1} Tourka C JexAT HA 0Tpeske AB M OeAHT ero B OTHOIOEHHH
2 : 3, cunraAa or pepimHHKW A. Bripasure;
a} rextTOop AC uepes BerTOp AB;

e —p

6) sexkTop CB uepes pexTop AB:
E) BEKTOp BC Yyeped BEKTOP AC.
2) Nuaroranu napamnenenunena ABCDA,B,C,D, nepecexa-
red B Touke 0. Ilpn KakoM sHaveHHH k CIpaBeqIUBO COOT-

Homenve AB + B, + o = kﬂ?

M
’. ¢
A
E
B
P
c T
Puc. 233 Puc. 234



100.4. 1) Touxa A nemuT Ha orpeske BC M AeNHT ero B OTHOIICHHN

100.5.

4 : 3, cuutaa or BepitHHH B. Brpasure:
a) BexTop BC uepes BexTOp AC;
6) BekTOpD AB Yyepes BEKTOP CA;

E) BeKTOp CA deped BEKTOP BC.
2) Nuaronann mapannefaennnesa ABCDA B, C\D, mepecexa-
10TCA B To4YKe O Hpn Raxou 3naqennn k& cnpaseanuso

cooTHOIeHNEe & (CD + DA + AO) = 1C‘i'

B rerpasape DABC ZDAC = ZDAB, ocHOBAHHE BHICOTH TeT-
pasapa DM npusagnexur pebpy BC, AB=86, AC=3. Bu-
pasuTe:

a) BexTOp BM qepe3 BEKTOp x‘l?é

6) BexTOp BC qepea BEKTOD CM

B) BEKTOD AM yepes BeKTODHL AB H AC

100.6. B terpasape EDHP <EPH = ZEPD, ocHOBAHHME BBICOTHI

101.1

rerpasapa EK npunagne:snt pedpy DH, DP =8, PH=4.
BripasuTe:

a) BEKTOp ﬁ qyeped BEeKTOp K_ﬁ :
6) BexTop KH 4epes BexTOop DH;
B) BeKTOp PH yepesd BEKTOPH PD un PK.

§ 101. KOMANAHAPHWIE BEKTOPBHI. PAINOXMEHHME BEKTOPA

. 1}y BM — mMeanasa TpeyronsHura ABC, O — npouapoaLHaAA
TOYKA IPOCTPAHCTEA. Paajlo:KHTE BEKTOp BM uo BEKTODAM
OA=ga, OB=5, OC=c.

2) HDan napanneaenunes ABCDA B,C.D,. Meguasu Tpe-
yronpanka BB,C nepecexalorcs B Touke M. PasnoxuTe pex-
TOp AM no BEKTODaM ﬂ = E, AB = E, AD=c¢.

101.2. 1) M — cepegrra cropoEN AB mapannenorpamma ABCD,

O — npouseoJbHA#A TOYKA NPOCTpAECTBA. Pasnoxunre Bek-
Top CM mo pekTopaM OA = c_f, OB = E, OC=c,

2) Ham napaanenenunen ABCDA B,C D,. Megmaarl Tpe-
yroaeauKa A,D,C, nepeceralworca B Touke K. Pasnomwure

BexkTOp BXK 1mo BeKTOpPAM B_zi = 5, BB, = 3, BC = c.

101.3. 1) O — ToyrRa DepecedeHHA AHATOHAJAEH OADAJJISJIOTPAMMA

ABCD, M — nponseojasHAA TOUKA OPOCTPAHCTEA. Pagnomxn-

Te BekTop DO no BekTOopaM MA = a, MB = b, MC=c.
2) HJan mnapannenemunes ABCDA B, C,D,. Meznanm Tpe-
yroapuuka AD,C nepeceralorcs B Touke M. Pasnoxure pex-

Top BM no Bexropam BA = E, B_BI = 3, B_é =ec.

117



101.4. 1) K — cepeanna Meauanw AE Tpeyromenmka ABC, M —

NPORA3BOJLHAS TOYKA NPOCTPAHCTBA. PA3NoMKKTe BeKTop MK
o BeKTOpaM MA = 5, MB = 3, MC=c.
2) Ian mnapamnemennnes ABCDA B,C,D,. MeanaHm Tpe-

yronsHHKA DBC nepecexarorTca B Touke P. PasnomuTe Bek-
— — - — = ——— -
Top AP mo BeKkTopaMm AD=¢, AB=b, AA, =a.

101.5, 1) B napannesenunegze ABCDA B,C,D, Toura M — cepean-

Ha pebpa AD, O — TouKAa mepecedyeHnAa oTrpesxkoB BM u AC.

Paaznoxumre Bextop B 0 mo sexTopam B A, BTfB, B.C,.

2) B Tterpaspape ABCD Touku M u H — cepegul pebep AD

u BC. JokamuTte, aro npaveie AB, HM n DC napannensHE
' OEHOE MAOCKOCTH.

101.6. 1) B napannenemmneae ABCDA,B,C,D, Touka E — cepeauna

pebpa B,C,, K — Touka mepeceteHHa oTpeskos A, E n B, D,.

Pa3nomxuTe BEKTOPD BE no BEKTOPAM B:Z, ﬁﬁ:, Eé

2) B nybe ABCDA B,C,D, Touxkn E u F — cepelHHH 0Tpe3-
ko BD n C,C. [lokamure, uto npameie BC,, EF n DC ma-
pajLIeNkAN OJHOH IJIOCKOCTH.

101.7*,B HakAoOHHOH Tpeyroasnoli mpHame NpoBeAeHA IJIOCKOCTD,

nepecexkaroman TpE JOKOBEIX pefipa H OapasjeJLHAS OCHOBA-
HAAM. JJOoKaHTe, YTO TOUKH IepeCceueHHs MeAHAH OCHOEBA-
HAN ¥ cedyeHHA JIeMAT HA ONHOH OpPAMOH.

101.8*%. B tpevroannoll nHpaMuzge NpoReAeHH ABe MIOCKOCTH, NADPAN-

AebHBIE OCHOBAHHIO M IepeceKaiolHe TpH OCoKOBMX pelpa.
JoxaxKATe, YTO TOUKH IepecedyeHUA MeANRAH OCHOBAHHA U IIO-
AVYEeHHBX CEYeHMH JIe;RAT HA OZHOH nmpamoii.

§ 102. WTOTOBOE NOBTOPEHME

102.1. B npaeuaeHoit Tpeyroaknoit npusme ABCA,B,C, AB =2 cM,

AA, =1cm.

1) HaiiauTe naoiugAh NOAHOH MOBEPXHOCTH MPH3MLIL.

2) Hajgnre nnomaigbk ceuyeHUA OPHIME! ILIOCKOCTRIO ACH,,
3) Hailgare yroia, KoTopelil cocrapnaeT IpaMada AB, ¢ naoc-
rocTeio ABC.

4) Hadhzare yron mexpy nnockocraMu AB,C m ABC,

5) Halizure AMHHY BexTOpPA E - A_é + 253 -C.C,
6) Moraxure, 9ro mpaMaa A,C; mapaniaenpHa IJIOCKOCTH
ABC,.

102.2. B mpaBuibHOH dYeTeIpexyronkHoit mupamnae EABCD peG-
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pa EA =22 cM, AB=2 cum.

1} Hailizpre niaoluaglk ODONMHONH DOBEPXHOCTH NHPAMMILL,

2) HalinuTe naoliazh cedeHHA MUPAMHILI IIOCKOCTEIO AEC,
3) Haitgure yron, xotopnuill coctaager npaMmaa EC ¢ miuoc-
KocTeio ABC,



102.3.

1024,

102.5.

102.8.

4) Haiigure yroa Memay nnockoctamMmE ECD w ABC,

5) Hafizute ZauHy BEeKTOpPA BE + EC — AB + DE.

6) Hoxaxkurte, uTo naockocty AEC u ABC B3aHMHO OEpIieH-
AHKYASDHEL. )

B nmpamoit mpmame ABCA B ,C, £LABC =90°, Z/CAB = 60°,
AB=2cm, AA, =23 en.

1) Haiiaure niaomafgk TOAHOH NOBePXHOCTH OPHIMEL

2) Hafianre naomags cedyeHUA MPUIMEI OAGCKCCTRI A BC.
3) Haiizgure yron mexay oaocrocramu A, BC m ABC.

4) Haiinure yroa mMexay npamodi CC, n oaockocereio 4,BC,

5) Pasaoxure BekTOp A, M DO BeKTOpaM m, ATﬁ, ATC:

ecin M — Touka mepeceueHuns MeguaH TpeyroasHuka ABC.
6) Haiianre yron mesxay mnockocramn AA B, n A, BC.

B mupamunzne DABC pefpo Al nepneHARAKYJIAPHO OCHORBRA-
umio, AD=4+3 cm, AB = 2 cm, LZABC = 90°, ZBAC = 60°,
M — cepeauna orpeska DA.

1)} Haiigure nuomanek GoxkOBOH MOBEPXHOCTH NMHPAMHALI.

2) HaiignTe naoojagek cedeHHs IMHPAMHALI IJICCKOCThi0 BMC,
3) Haiiaure yron Mexay naockocramu MBC u ABC.

4} Hafigute yron, koropsiii cocrasunsfer npamas BD ¢ nxoc-
KocThro BMC.

5) PasJOoXHTE BEKTOD D_é o0 BEeKTOP&M ﬁ, D_ﬁ, D_é, ecan
O — Touka nepecedeHHs MeAWAH TpeyrodhHNKa ABC.

6) Hajiaure yron Mempay nnockocraMu MBC u ABD.

B mpamoit nmpmasme ABCA,BC, AC=13cm, AB=14cm,
BC=15cm, AA, = 10 cm. Touxn M u H — cepeauusl pebep
AA| ¥ BB, cOOTBETCTBEHHO.

1) Hafinure naomans noxHEON NOREPXHOCTH TPHIMBIL.

2) Haiiamre naomans ceweHns NpE3MbI UA0CKocThi0 MHC.
3) HaiiamTe yron mexay mwinockoctame MHC n ABC.

4) HatinuTe yros Me:xxay opamoit A4, u naockocreio MHC.

6) PasnockHTe BEeKTOpD MK no BEKTODAM A_A:, AC u A_ﬁ,
eciu K — cepeamsa orpeska CH.

6) IlocTpoiiTe MUHHIO nepeceueHAs wocKocTeil MHC u ABC.
B nupamune DABC DA=DB=DC=AC=2cMm, AB=BC,
ZABC = 90°. Touxn M u H — cepeansn pebep AD u DC co-
OTBETCTREHHO.

1) Haiiaure nromeans GOKOBOH MOREPXHOCTH NUPAMUIEL.

2) HaiiguTe ODaomazes Cce9eHHA OHPAMHAR ILIOCKOCThLID
BMH. . .

3) Hailigute yron memxay naoccroctamu BMH u ARC.

4) Haitaure yroja Mexny upaMoit BD u naockocTsio BMH.

B} PaanomuTe BEKTOD MK mo BeKTOpaMm JIB, 11_5, Xé, ecnIn
K — cepepusa oTpeska BH.
8) IlocTpoiire MuHMIO NepeceseHun naockocTell MBH u ABC.
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103.1.

103.2,

103.3.

103.4.

103.5.

103.6.
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METOA KOOPAWHAT B NPOCTPAHCTBE
§ 103. KOOPAHHATH TOYKH H KOOPAMHATH BEKTOPA

Touxn A (2; 0; 0), B (0; 0; 0), C (0; 2; 0), B, (0; 0; 2) asaa-
10Tca BepmmaaMu KyGa ABCDA B.C\D,.

a) HaitauTe KOODAHHATH TOUYEK C1 D1-

6) HajiguTe KOOPANHATH BEKTOPOB C D Alc C D - 2AIC
B) JanumATe pasyoKeEne BeRTOpa p C,\D, - 2A10 + BD
N0 KOODAMHATHRIM BEKTOPaM 1, ; u k.

Touxn M (2, 0; 0), H (0; 0; 0), P (0; 4; 0), H, (0; 0; 4) uB-
JSIIOTCA BeplIHHAMHN NOPAMOYTOABHOTO Napallelenunensa
MHOPKM H,P K,.

a) Haitaure KoopauuHaTH Touex M, m K.

6) Haitanre KoopAunATH BeKkTopor H M, PM,, H M + 2PM,.
B) Banmmure pasnoxenme eexropa p= H M + 2PM, - P.H

> >

no KOODAHHATHBEIM BeKTOopaM i, j, k.

Touru A (2; 0; 0), B (0; 0; 0), C (0; 2; 0), B, (0; 0; 2) apaa-
1oTca pepunAamu npaamsl ABCA B,C,, K — cepegusra oT-
peaka A,C,.

a) Halignre xoopamEaTH TOdek C, u K.

6) Hafiarre KOOpAHHATH BEeKTOPOB A_A:, E;, 1 E + E

B) JaOHIINTEe pasJoKeHAe BeKTopa ¢ = DK -~ 1 AA AC,'1
00 KOOPOIAHATHRIM BeKTOPAM ‘i', f, E

Touxku M (0; 0; 0), P (4; 4; 0), H (0; 4; 0), M, (0; 0; 6) aB-
RAOTCA BEPUIHHAMU NPUIMEL MPHM P H,, E — cepeauna
orpeska P H,.

a) Haru[nTe KOOPAWHATH Touek P, n E.

bl —— 1 — —
6) Haitaure KoopAuHATH BerTOpos HH,, P\ M, EHH 1 — P M.

8) BANMMINTe PAGNIONKEHHE BEKTOpA G = %HH 1= Pl_l\'l + PM,
o KOOpAIVMHATHEBM BEKTODAM E, }!" 5.

Touku A (6; 0; 0), B (0; 6; 0), C (0; 0; 6), D (0; 0; 0) asna-
IOTCA BeplIMHAMHM nEpaMugnl DABC, DM — BhicoTa nHpa-
MHaw, DK — BricoTa GoxoBoil rpanm ADC,

a) Haltgure Roopnnua-rm TOUeK K u M.

6) Pa3aomxure BEEKTOP p CE + 1 AC - 2DM mo KOODAWHAT-

- = 3

HEM BeKTOpaM i, j, &.

B) JoxaskMTe, UTo IpAMAad, IpPOXoNduiasd uepes Toukm D u
E (101; 101; 101), nepoeHAUKYAApHA IIOCKOCTH ABC.
Toaxn P (2; 2; 0), H (0; 2; 0), K (0; 0; 2), M (0; O; 0) apna-
W0TCcA BepliuHAMM nupamuiam MPHK, MO — BEcoTa mupa-
MHABI, ME — BeicoTa GoxoBoii rpann MPK.

a) HaiiguTe KoopAunaTH Touexk E u O,



104.1.

104.2.

104.3.

104.4.

104.5.

104.6.

104.7%,

6) PasnoxcuTe BeKTOpD b= % MO - 2PH + PK no KOODAMHAT-

HBEIM BeKTODaM i, J, k.
B) HoxammuTe, uro npaMas MT coaepmxur BLICOTY NIHPaAMH-
Ibl, ecal Touka T uMeer xoopamaatel (0; 0,1; 0,1).

§ 104. NPUMEHEHME METOAA KOOPAWHAT
K PEWEHHIO 3AAAY

Tousu A (-1; 0; 1), B(5; 0; 1), C(2; 3+3; 1), D(2; V3; 3)
ARNAKTCA ReplliEaAMA oHpaMBAEl DABC.
a) HoxaxuTe, 9aTo nupamuia DABC nopaBuabHad.
©) HalignTe KOOpDAWHATEL OCHOBAHHA anmpeMH IDHpPAMEAH,
Aexameit B rpaan DAC.
Touku A (0;/8;+8), B(8;4B8;0), C (+8;0;8),
D (\@; J8; Jﬁ) ABAAIOTCHA BepINMHAMM Terpesipa DABC.
a) Hokaxxure, UTO AAHHBIA TETpPasjp NMpPABHJABHEIH.
©) HalinnTe KoopAHHATHI OCHOBAHHMA OHcceKTpHCH DM rpa-
g DAC.
Tourn A (4; 0; 1), B (4; 4, 1), C (0; 0; 5), D (-1; 2; O) asna-
IOTCH BePIIHHAMH nupaMupgsl DABC.
a) Horakure, uTo Bee GOKOBHeE pefpa NMUDAMMZABI COCTABMIA-
T paBHLBIE YIJIBl ¢ NJOCHOCTEI OCHOBAHMA.
©) Onpegenute Bng TpeyrolbHuKa ABC. HalianTe xoopauna-
Thl OCHORAHHA BBICOTHI MHPDAMMIR.
B OCHOBAaHHK NHpAMHAR ¢ BepunHO £ (-1; 2; —1) aemuTt
pom6. Touxn M (0; 0; 4), H (0; 4;4), K (4;4; 0), P (4; 0; 0)
ABAAKTCA OCHOBAHUAMHM BHICOT DOKOBBIX IpaHeli.
a) Hoxaxkure, 4To Bee GOKOBbLIE I'PAHH NHDAMHIM COCTABMA-
T paBHBIE ¥I'JEl ¢ NMJIOCKOCTEI0O OCHOBAHHA.
§) HalignTe KOOPAMHATELI OCHOBAHWA BHICOTH IHPAMHAE.
B mupamupne DABC peGpo AD asaAeTca ee BHCOTOMN,
AC=18, AB=12, AD=5, ZCAB = 90°.
a) Ha#igure aanay meauauni DM rpaun BDC.
0) HalizuTe paccTodHHe OT BepUIHHH NHPAMHABLI J0 TOYKH
nepeceyeHIdA MeflHlAH OCHOBAHHA.
B nmpamujge EABCD pebpo EA saABaaercda ee EBLicOTOI.
YerripexvroJieEux ABCD — Tpamenmus, AD=86, AB =14,
AE =12, ZLCAB = LCAD = 45°,
a) Hatigure anupy mepgmanu EM rparm EBC.
6) Hallaute paccTofHNe OT BEPIINHEI A OO0 TOUYKH mepecede-
HHS MeAHnaH Tpauu EDC.
1) B ocmosammn npamoil npusMbl ABCA B,C, xexkar Tpe-
YTOABHHK ¢ npaMmbiM yraoM A. Toukn K M F — cepeaMHm
pebfep A B, u AC cooTpercTBeHHEG, M ABJIAeTCA TOYKOH mepe-
ceueHus anaroHanei rpamm AA,B,B. Touxa P penant oTpe-
aox C,C B orHomesny 2 : 1, cantaa oT pepmuHn C. Henone-
3y¥yA MeToA KOOPAHHAT, AoKaxure, IT0 npamele KE u MP
CKPEIIABAIOTCA.

2) Pemmre ypaprenne ./(x - 12 +y2+2% + Jx2+(y-1)2+22 =1.
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104.8*.1) B xy6e ABCDA B, C, D, rouky P u M asnsiorea cepe-

105.1.

105.2.

105.3.

105.4.

105.5.

105.6.

122

AuHaMu pebep AA, u B,C, cooreercrBenso. Touka E nexur
He& pebpe DC, a Touxa K — Ha peGpe CC,, DE: EC=2:1,
C,K:KC=1':2 Hcooapsya METOJ KOODAWHAT, JROKAMKHTE,
1o TouKa K He neutr B muockoctH PME.

2) ¥Ykammure B OPOCTPAHCTEEHHOH CHCTEMe KOOPDAMHAT ECe pe-

werna ypasHennsa x2+yZ+(z-1)2 + J(x-DZ+yt+ 2t = JE._

§ 105. CKANAPHOE NPOMW3BEQEHHE BEKTOPOB
1) Anvna pebpa xy6a ABCDA,B,C,D, pakHa 2. Buruucan-
Te CKANfApHOE TPOWIBEJeHHe BeKTOpoB: a) AB, n C%'-:;
6) AB, u CD,.
2) Touxkun A (3;-1;1), B(1l;-1; 3), C (3; 1; -1) senapTca
BeplIMHaMH TpeyroasHukKa. Haitaure yron ABC.
1) B npapunbHOH 4YeTHIpexyroianHofi nupamuge EABCD
Bce pefpa paBHEI 2, O — TOUKA nepeceveHma IUarcHagei
OCHOBAHHA, BHAINCINTe CKANADHOE OPOH3EEAeHHEe BEKTODOB:
a) EEFHC_D’; G)E_O'nc_ﬁ.
2) Haupt BepmMHK TpeyroasHuka ABC: A (-1;-2; 4),
B (~4; -2; 0), C (3; -2; 1). Haliaure yroJs TpeyroJbEMKA IIPH
pepmune A,
1) B xyfe ABCDA,B,C, D, pebpo parHO V2. Brraucmre cKansap-
HOe OpOH3BeAeHHAE BEKTOPOE: a) C—D: | CI_A:; 6) .ﬁ: H A_ICI
2) Toukn A (1;1;5), B(4; 7;5), C(8;5:5), D(5;:-1: 5)
ABAAWTCH BepMIMHaMH npaMoyrojgbHMKa ABCD. Halignre
GonBIINHE YION MEXAY AUATOHAJIAMY IPAMOYTOJLHAKA.
1) B npapmuneHoM TeTpasape DABC touxku M, N, K, P — ce-
pepunnl peGep DC, BC, AB, DB cooTeercTBenno. Pefpo TeTpa-
sapa paBHO 4. BRIUHCANTE CRANAPHOS OPOMABEAeHNE BEKTOPOB!
a)l\?ﬁnﬁ(;ﬁ) AB u DC.
2) Toukn A (14;-8;-~1), B(7;3;-1), € (-6;4;-1),
D (1; -7; -1) apnawTca peprauHaMH pomba ABCD. Haligure
ocTpEIit yrom pomda.
1) HMau npasaabHEL TeTpasap DABC ¢ pe6poM, paBHRIM 3.
Touxka M aBaserca cepeguroil orpeska AC. BHuHCINTE CKA-

JAAPHOE NpPOH3BeleHIE BEKTOPOB BD u MB.

2) Ha ocH annauKaT HAHAHTE TOIKH, A3 KOTOPHIX oTpesck BC
BHAEH OOA OCTPRIM YriaocMm, ecan B (-10; 7; 9), C (2; 6; -4).
1) Bce pe6Gpa nparuibeo#f nHpamuasl £EABCD paBHH 2. Brni-

YUCAUTE CKAlAPHOS PONU3BEJeHAE BEKTODPOE BD u DE.

2) Damer Touxku A (7; 3; 9), B (—4; 8; -8) u Tourka C, npu-
Hagae;xaman ocH abenmee. Haltaute Bee BOSMOIKHEIC 3HAYE-
HHA KOOPAUHAT TouKH O, eciM H3BECTHO, UTO yrom ACH He
fAIRAAETCA OCTPHM.



T 106.7%. 1) IyeTs 8§ — nnomafeb TpeyroabEuKa ABC. JlokaxnTe, YTO
-1/4B:. 4d2- (aB- acy.

2) Henoapsys cKaldpHoe NPOHIBEOeHNEe BeKTOPOB, HafimuTe
Hanbobioee 3HAUEHHE BHIPAMKEHHA
Jsin? x + 0,5 + Jeos? x — 0,5 + /0,5.
ITpH KAKOM X KOCTHUrAETCA 3TO 3HAYEHHE?
106.8%. 1) MoraxuTe, ure ILIONAAL NapannenorpamMmma ABCD pasHa
JAB?.AD? - (AB-AD)®.
2) Henoapsya cKAJIAPDHOe NPOH3BEAEHHE BeKTODOB, HalanTe

Hanbonbmee sHaueHne cyMmul v1+ x ++41-x +1. Ilpn xa-
KOM X 9TO 3HAYEeHHEe CYMMAI AOCTHI‘&ETB.E?

§ 106. CBOWCTBA CKANAPHOTO NPOM3BEJAEHWA BEKTOPOB

106.1. 1) quuc.nu're yro.n MeXAY BeKTOpPaMH a=3m+2k u

b=m+ 5k TIe muk— eAUHNYHEIE B3ANMHO HepHeHIHKY-
JNApHBIE BEKTOPHL.

2) ABCD — ppaBMABHEII TeTpasAp. ¥IOPOCTHTe BHIPAKEHHE
(AB + BC) - (AB - BC) + AD - (AC - AB).

106.2. 1) Briumcanre Yroa MemRAY BeKTOPAMH E=v3a+b u
m=2a+2+35, rie @ u b — efUHHUHKE B3AUMEO TepHeH-
SHUKYIAAPHbIe BeKTOPEI.

2) B nupavuge HPMEKE pce pefpa paeHH. YIpocTUTE BEIDA-
meune (PH — MK) (PH + MK) + HEK (MK + KE).

106.3. 1) Yrom MeKAY BEKTODAMHI & U ¢ PABEH YIiy MEMKAY BEKTO-
paMu bu {1: H paeeH 60°, B L ¢. Braucnure CHRANAPHOS IPOn3-
Bezenne (2 —2¢)-(b +¢), ecnn |a|=|E|=]¢|=x.

2) B Terpasgpe BACD /ZBDC=/BDA=/DCA=%°,
BC =3, AC = 4. Hafizure cyMmy
AB-AC +BC - BA +CA - CB.

106.4. 1) Bexropu @, bn ¢ MOMAPHO NEepneEguKYIAAPHEL. BRIUHcIK-
Te CKAJNAPHOe NIPOH3BAALHHE (E +25) -{33 —E), ecan |E| =y
2) B noupamnae PHKM pebpc PM sapnaercsa BEICOTOMN,
ZPKH =90°. Hgaliaare cyMMy MH - MK + HK - HM +
+ KM - KH, ecnu MK =6, KH =8,

106.5. 1) Hasw TpM BeKTopa a, bue, YVAOBJIETBOPAIOIIINE YCIOBHIC
a-b-¢=0,|a|=3,15|=4,|¢|=>5. Buuucnure

- - - .

- -
b.-c-a-b-c-a.
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2) JoraxknATe, UTO, KAKOBEI ORI HM OELTH YeTHIpe TOURHY Ipo-
cTrpacrea A, B, C, D, MMeeT MecTO PAaBeHCTBO

AB-CD+AC-DB+ AD - BC=0.

106.6. 1) Jasm TpM BeKTOpa 5, bu E, VIAOBJETBOPAIOIINE YCIAOBHID

a+b+¢=0,|al=1,|5|=4, |¢|=5. Buancmre
a-b+b-c+c-a.
2y HNoxasxknure, uro miAs MA0OHOrec TeTPA3APA ¢ BepIMHHAME
B TOUuKax A, B, C, D BhNDOIHAETCA PABEHCTBO
BC.-DA+BD-AC+AB-DC=0.

-

106.7%, 1) ,Il;anm 'rpn Ben'ropa a, bue. ,Ilonamnre, YTO BeKTOD

106.8*%, 1) Haun TpH BeKTOPA

(b c) a- (a c) B OepOeHANKYAAPEH BeKTODY c.
2) ABCD — rerpasap- Jokaxure, 4TO

5,0—5%(524,552_;52_3—52),

+

¢. HagecTHO, 4TO ale. ,I[onamn-

e 2

( )

- -
Te, 9ITO BEKTOp b +¢ — a nepueHAHKYJIEPeH BEKTODY a.

aﬂl"'

2y ABCD — rerpasgp.- ,I[mca:mrre, uTo
AC . 1?5:%([52 - I§2)+12-(,'3_c'}2—<§')2).

§ 107. PEWIEHME JAQAY € UCNONL30OBAHUEM
CKANAPHOIO NPOM3BEAEHMA BEKTOPOS

107.1. 1) Han xy6 ABCDA,B,C,D,. Haifiante yroa Mexay NpAMEL-

mu AD, u BK, rae K — cepepuna DD,
2} Joxakure, uTO B LOPABMABHOM TeTPADApPE CHPELLHBAaKO-
muecA pefpa BIAHMMHO DepHeHAUKYAADHH.

107.2, 1) Ham xy6 ABCDA,B,C,D,. Halinnte yron Mexay OpAME-

Mu AC u DC,.

2) JorakATe, 9TO B OPABAJLHON 9eTRIPEXYTONBHOR THPAMH-
Je AHATOHANEL OCHOBAHMA NepHeHAHKYyAApHa GokoBomy peb-
Py, He NepeceKameMy ee.

107.3. 1) Jlag npAMOYrOABLHEIY OapajUIe/JenEner ABCDAlBlclﬂl,

OCHOBARHEM KOTOpOre CJAYIKHT KBAApPAT co cropoHoll a. Haji-
OUTe YTOJ MeXAY NpAMMME C,D u A,C, ecnin Gokosoe pelipo
paBHO 2a.

2) HorayuTe, YTO B NPABHJIBHOH T6THPeXYTOJRHOH MTHEPAMH-
e EABCD opsmMasi, OpoXomAwmas yepes OCHOBAHHE BHICOTEHI
OHPAMHILE] H TOUKY IepeceyeHAdA MeInaH rpapd EAR, mep-
NeHANKYJIAPHA npamMoii AB.

1074. 1) B npaMoyrofibHOM mnapajienennnege ABCDA B C\ D,
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pebpa AB, AD, AA, cooTBeTCTBEHHO PasHu a, 24, 3a. Haii-
AHTE Yyrog MexAy NpaMbiMH BD u AB,.



2} Hokexxure, 9T0 B NPABANBHOE Tpeyroassoil nupamuge DABC

npaMad, NPOXOAAINAA Yepes BepIIRHY A M TOYKY nepecede-

HHA MeaEaH rpaHy DBC, nepmeHAMKYNApHa npamoit BC.
107.5. 1) B npasunsHo# TpeyroavHofl mpusme ABCA B,C, AA, =

= —}_5— AB. Haitaute yron Mexxny npaMmmu AB, u BC,,

2) Hoxaxure, YTO €CAH B Tpeyroaspo#l nupamuae npoeKuud
BePHIMHEI OHPAMHALI HA HPOTHROJSHKAIOVIO I'PDAHB JIEHCHT Ha
BRICOTE TPaAHM, TO ABa pefpa THPAMUAR B3AHMHO HDeprIeHIH-
KYJAAPHEL.

107.6. 1) B npamoit npusme ABCA,B,C, AB=BC=1, AA, =6,
£ZBAC = 30°. HaliauTe yrasl Mexay npamumm AC, u A B.
2) JoxaEHTe, YTO €CJIH B UETHPEXYTOJAbHON NHpaMHIe mpo-
€KIHA ofHoll M9 BepMIMH OCHOBAHHAA HA AUATOHAJILHOE CEUe-
HHE JeXXHT HA BHICOTE 3TON0 CeUeHHA, MPOBReAcHHON K qHUATO-
HAJHA OCHOBAHHHA, TO OLHO N3 GOKOBHIX pefep NUPAMUALI Iep-
NeHAUKYASPHO sToll anaroHaa.

107.7%.1) Halinure paccrosHue or ToYKH A (10; 0; 0) Ao npamoii,
npoxogameil vepes Touku B (0; 0; 0), € (8; 6; 0).
2) Tpu pelpa NpAMOYIOJIBHOrO NAPAJJeSeNHNEnA +BHAHEIS
M3 TOMKH IEpPeceyeHUs ere quaroHanefi nog yriamum ¢, f, ¥.
Horaxure, 910 €08 0t + cos B+ cos y= 1.

107.8%,1) Touxu A (1; O; 0), C (4; 3; 0), B (0; 5; 0) ApAAOTCA Bep-
MHHAMH TpeyroanpEuKa. Hafanre Bricory BH.
2) Nz ToOuKH mnepeceyeHHA JHATOHATeH IPAMOYTOABLHOIO
napaajlenenHneia AHaroHANH TpaHeil, BHEIXOoAZALIHE H3 OF-
HOH BepIIVHEI, BUAHKL TOJ yraaMmu o, B, v, Jokamure, aro

o8 ¢ + cos B + cos y=-1.

§ 108. ABMKEHWA

108.1. 1) Hafiaure KOOpAHHATH TOYEK, B KOTOPHE TTePeXOJHT TOdU-
xa A (100; 200; 1) opn:
a) LEeHTPAJBHOH CHMMeTPHH OTEOCHTENIBEHO BAYAJLA KOODIKHAT,
6) sepraABHOH CHMMeTPIH OTHOCHTENBHO mmocKocta Oxy.
2) HoxkamxnTe, UTO NIPH BBHXKEHUU TPEYTOALHHE OTOGpAMAET-
A HA DPABHHIL €My TPEYrOALEHK.

108.2. 1) HailnuTe KOOPAHHATH TOYEK, B KOTOPbIe MEPEXORUT TOUKA
B (0,01; 0,02; -1) npu:
a} ocepoii CHMMETDHAH OTHOCHTENBLHO ocH OZ;
6) mapanneJbHOM NepeHOCe HA BEXTOD 5 {0,09; 0,08; 1}.
2) HoramuTe, 4TO MpH JRIMKEHUH Yrod oTolpakaerca Ha
PABRHBIA €My YIoj.

108.3. 1) a) Hoxraxure, uto TOuKH A (1; 2; 83} m B (-1; -2; -3)
CHMMETPHYHE OTHOCHTEeNLHO HAYANA KOODAHHAT.
6) Hokaxure, uro Touxu B (3; —4; §) u C (8; 4; 5) cumMmer-
PHYHBI OTHOCHTEJIBHO MiaoCKocTH (Xxz.
2) JHoxakure, 4To NPH ZBMKEHHH ZBYTPAHHLIHA yroj oTolpA-
JKaeTrcHd Ha paBHHIA eMy EBYTPANHBIHA yroi.
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108.4.

108.5.

108.6.

1) a) IIyeTek OpH ODAPAANEIBHOM MNEPEHOCE HA BeKTOP 1; TOY-~
ra A (1; 2; 3) nepexoant B B (4; §; 6). Haiipure koopau-
HATHI p.

6) JorasxuTe, 9To TouKH A (8; 6; T) H B (-5; 6; —T) cuMMeT-
PHYHE OTHOCHTEJNBHO ocu Oy.

2) MorkaskMTe, 4TO OpPU ABMMKEHHH IpAMAS M ILIOCKOCTD,
COCTHBJAIILAE YroJ {, oTOOpPAKAIOTCH HA IPAMYIC U ILIOC-
KOCTb, COCTABAAIOLINE YIOJa @,

1) Ilpamaa a comep:xKHT BuCCEeKTPHECY yIaAa, 0DpasOBAHHOrO
HOOPZMHATHRIMH ocaMA Ox u Oy, HaliguTe KOOPIAHHATEI
TOMKH A, B KOTOPYI NOepexoiHT Touka A (10; 20; 0) opn
oceBoli CHMMeTPHUH OTHOCHTEJABLHO IpAMOi a.

2) fAenfAerca sau ABHMKeHHNeM OTOOpAXKEHHe MPOCTDAHCTEA HAa
ceGs, mpu KoropoM Jwfiad TOUKA € KOOpDAHHATAMH (X; Y; Z)
NepexXOouT B TOYKY ¢ KoopauEaramm {2x; 2y; 22)7

1) IlnockocTh O comep:KuT ock Ox u OncceKkTpECY yraa, ofpa-
soBaHHore cocamu Oz u Oy. HalinuTe KOOPAHHATEI TOYKH,
B KOTOpYI0c mepexofut Touka B {(; 20; 10) opu sepranbHOR
CHMMETDPHH OTHOCHTENBHO ILJIOCKOCTH Ol

2) SBnsaerca nu ABA:KeHueM oTolpAXKeHRWe NPOCTPAHCTEA HA
cefda, mpE KoTropoM nOdaA TOUYKa ¢ RoopauHaTeMu (x; y; 2)
HEepPexXOAuT B TOUKY {(x — H; y+ ;2 - TV

§ 105. NMPUMEHEHME ABHXXEHHH APOCTPAHCTBA K PELUEHHIO 3AAAY

109.1.

109.2,

109.3.

109.4.
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1) JoxamuTe, UTO NpH JABHAKEHUH NPAMAd, DePIeHAHKYAAD-
Hadg IJIOCKOCTH, OTOOpaXKaeTca HA NPAMYH, DepIeHAHKYAAD-
HYK NJOCKOCTH.

2) Hexoga n3 goxasagEOro B zagade 1, JOoKaKUTe, HTO €CIAH
OODHA H2 JABYX INEPAIANeJBHBMX IPDAMBIX IIepIeHIHKYJIAPHA
IAGCKOCTH, TG U IPYTAA NEPHeHJHKYAADHa 9TOH MNA0CKOCTH.
1) JoramHTe, 4TO NpH JBMMKEHHH IJNOCKOCTH, NEPHeHAMRY-
aapHEaAg opamoit, otofpasaercd HAa ILUIOCKOCTDh, epHeHANKY-
AApPHYO mpamMoil,

2) Hexopna B3 goKasaHHOrO B 3agade 1, JOKEMKKTE, HTO €ClaH
OOHA M3 ABYX NAPANNENBHBIX IJIOCKOCTEH NepHeHAMKYAAPHA
npAMoil, TO U Apyrasg NepHeHARKYAAPHA 3Tol npamolt.

1) Joka:KuTe, YTO NpPSAMAA, COJEDKAIIAA BbLICOTY NPaBHU/b-
HOli YeTHIpeXYroNbLHOH IHPAMHAH, ABAAETCA ee OCBKY CHM-
MeTpHuH,

2) Hexopsa wz foRasaHHOTO B 3aAa4e 1, AoKaxXKHTe, 4YTO JioGoe
cedyeHUe IPABHABHOH Y4eTHpeXyroAbHOM IMpAMBAALL, COASpPHa-
mee ee BBICOTY, SBJAAETCA PABHOGEADEHHLIM TPEYTOJIBHHKOM,
1) JokamxuTre, 4TCO ONpAMad, cogep:xamiaid TOUKH Iepeceve-
HMA AHAroHANel MpOTHROMOAOMKHBX rpaHell npaMoyroabHO-
ro napajanenelnmiena, ApiaderTcd e€r¢ oCkl0 CHMMETDHH.

2) Hcxoaa M3 AOKASAHHOTO B 3gaade 1, AoKka>KHTe, 4TO JIO-
6oe cegeHue TPAMOYTOABHOO Oapaynelelninels MA0CKOCTEIO,
coflepsKameil TOYKM NepecetdeHHs AHATrOHANei TPOTHBOMO-
JOMHEIX IpaHell, ABAAETCH TPAMOYTONLHHKOM.



109.5.

109.8.

110.1.

110.2.

110.3.

110.4.

110.5.

1) Moxaxkure, 4YTO DpAMAS, COep:Kamas cepeiwHBl TPOTH-
BOIOJIOKHRIX pefiep OpaBHJIBHOTO TETPA3APA, ABJIHETCH €T0
OCBIO CHMMETDHH.

2) Hcexoga ms goxkaszaHHoOro B 3afgade 1, TOKAKHTE, YTO KaMK-
Jad IJIOCROCTb, IPOBeJeHEAS Yepe3 cepejfUHH IDPOTHBOIO-
JNOMCHEIX pefep OpaBHMALHOTC TETPASAPA, JeINT STOT TETPadAp
Ha ABE PABHBE JACTH.

1) JoxayxuTe, YTO TOYKA NEPECEYSHHA JHATOHAJNEH mapanie-
Nenumefa ABAAETCA €ro OEHTPOM CHMMETpPHIH,

2) Hexopa us qokasaHREOID B safade 1, ZOKaMKHTe, ITO KAMHK-
A8A IJIOCKOCTh, NPOBeJeHHAA Yepe3 TOUKY NepeceueHHA AHAa-
roHanell mapannenennnena, AeAUT €ro HA JBe PARHEIE YACTH.

UUNTHHAP. KOHYC. WAP
§ 110. LUAUKHAP

1) Paguyc ocHOBaHHA LHAMHAPa B 3 pasa MeHbIOe BHICOTH,
a IIOWAZs NOJHOH momepxHocTH papHa 288n cm?. Haiinmre
pasMepnl TUINHApA.

2) OuaroHalbk CeUYeHMA OUJAMHAPA, NAPAJNNEIBHOTO €ro OCH,
paBEA 9 CM U HAKJIOHEHA K IIOCKOCTE OCHOBAHMSA NOH YIJIOM
60°. HaliguTe naomaAr HOMHOH HOBEPXEOCTH LHAXHADA,
ecJH B OCHOBAHAW LMANHJIApa oTceKaercAa ayra B 120°,

1) Ilnomaar G0KOBOH MOBEPXHOCTH UMJAKHHIpPA BABoe DoJbIoe
OJIOLIAAM OCHOBAHHA, A& MNJIOMIAAL NOJHON DOBEPXHOCTH
500n cm®. HafiguTe pasMephl LKXIHHEADA.

2) CeyeHnHe UEINHAPA HJOCKOCTHIO, HapanaelsHol ero ocu,

YAaJIeHO OT Hee Ha V3 oM. Haitapre mwiomass nonmoik NOBEpX-
HOCTH THJAFMHAPA, €CAM IJIOIAAb CeTeHns paBEa 8 cM’ H oTce-
KaeT OT OKPY)XHOCTH OCHOBaHUA Ayry B 60°.

1) PaapepTroii 0OKOBOH HOBePXHOCTH LMJIHHADE CHYHHT
npaMoyronsEar ABCD, AC =4 cm, ZCAD = 30°. Hafigure
IJOLWAAL HMOAHON MOBEPXHOCTH UHJAHHIADPA, €CJM eT0 BHICOTA
pasuaa CD.

2) Tlpamasa, mepeceRAlOman OCHOBAHKSA LIUJIHHADA B TOYKAX,
Je;allHuX Ha OKPYMHOCTH OCHOBAHMI, HARJOHEHA K HHM IOA
yraom 60° m yaanena or ocH Ha 5 cM. Haliaure BRicOTY DH-
JUHApA, ecAu PajiyC OCHOBAHUA paeeH 13 cm,

1) Paseeprtroit BoOKOBOH MOBEPXHOCTH LAJHHADA CAYMHT NpA-
MoyroJieHHK ABCD, AC =8 cM, £ZCAD = 30°, Haiigute nao-
nmanh ODOTHON MOBEPXHOCTH NMAWHADA, €CJH €r0 BRICOTA DAB-
Ha AD,

2) Ope ToOYKH, AeKAlDNe HA OKPYIKHOCTAX PASHHX OCHOBAHHH
UWIMHAPA, COSMHHeHH orpesxkoM. Hallaure ero gnmuy, ecnm
PaANYC OCHOBHHAH W BeICOTE THAMHApA paBHK 10 H 17 cM co-
OTBETCTREHHO, & PACCTOAHNE OT OCH IIHAHHAPA J0 OTpeska 4 Cm.
1) TInocKoCTH BBYX CeUueHHH LHUIHHAP4, OPOXOTAINNX depes
oAy 06pasviomyw, obpasywor yroa 60°. Haligute nnomaigw
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110.6.

111.1.

111.2,

111.3.

111.4,

111.5.
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SoxoBoll MOBEPXHOCTH UHMAHHAPA, €CJAH IJIOMAXW cedeHnH
paBuzl 11 n 13 cm2,

2) IlnockocTs MepeceXaeT OCHOBAHHA LMJAHHADA IO XODAaM,
PAPHEIM 6 | 8 ¢cM, paccToAHMe MeXRAy KoTopHMA 9 cm. Hail-
OATE NAOIIAAL NOBEPXHOCTH LUMJIAHAPA, 8CJAHR PASAYC OCHOEA-
HHA paEeH 5 CM H ILIOCKOCTh IepecexkaeT OCh HUIHHAPA BO
BHYTpeHHe#t ero rouxe.

1) IlnockoerH ABYX cedeHmi nuamBapa AA,C,C n AA BB
MPOROAAT Yepes ofHy 00pasyomyo AA,, AX MICIAAK PABHEI
no 105 cm?. Haitgrre nnomags 60xoBoil MOBEPXHOCTH LH-
AAHADPA, echH mromafk cedenus CC BB papra 40 cm?.

2) BeplHHLI KBaApATa MPUHALNCIKAT OKDPVKHOCTAM BepXHe-
re M HHMKHEro oCHOBanuii mmanuaapa. Halfiaure nnowiags mo-
BePXHOCTH, eclIM PAJHyC OCHOBAHMA IWAHHAPA DABEH 7 CM,
cTopoHa KBajpaTa 1) ¢CM H MIOCKOCTE KBajpaTa NEePeceKaeT
OCb HHJINHADA.

§ 111. KOHYC. YCEYEHHbIA KOHYC

1) OceBoe ceueHHe KOHYCA — PABHODGNPEHHKH UPAMOYTOJb-
HEIl TpeyroJlpHHE ¢ rEmoTeHysolt 12 cMm. Haifiaurte niomais
NONHOH TOBepXHOCTH KOHYCA.

2) Haiigare naomagk NOJHON MOBEPXHOCTA YCEUEHHOr0 KO-
Hyca, ecq¥ IVIOMAAH ero ocHoBaHMil 257 m 64n cm2, a mio-
mAaIbk 0CeBore cedeHus 52 em.

1) OceBoe ceueHHe KOHYCA — PABHOGSADEHMMH TDEYTrONbHHE
c yraoM 120° u paBHEIMH cTopoHaMu 1To 16 cM. Haltaure mio-
mwafgk ITOAHOA IIOBEPXHOCTH KOHYCA.

2) Haiigmre naomags NoaHo# MOBEpPXHOCTH YCeUeHHOro Ko-
Hyca, €CJH OH 00palopaH BpAleHHEM NPAMOYIOALHOHA Tpame-
OnH ¢ ocHOBAHHMAMH 13 1 18 ¢M BOKDYD MeHBIIEH CTOPOHEI,
pasHoil 12 cMm.

1} OceBoe ceueHne KOHYCA — IPAMOYTOJLHEIR TPeyIOABHHE,
HepUMeTp KoToporo paseH 16 (2 + +2) cm. Hafizure mromags
OONMHOH MOBEePXHOCTH ITOTO KOHYCH.

2) Haiiaure paguychl OCHOBAHHI YCeUYeHHOTO KOHYCA, €CJIH
ero 8oxosas mnosepxHocTh paBHA 2087 cm?, o6pasyomas
13 cm, & BRICOTA 5 CM.

1) OceBoe ceueHHe KOHYCA — TPEyrOJBHHK, NACGIAABL HOTO-
poro paena 163 cm?, a ogun ma yuoB 120°, Hafigure nnao-
nafk DONHOME MOBEPXHOCTH JTONC KOHYCA.

2) O6pasylollad YyCedeHHOIO KOHYCA paBHa 8 ¢M M HAKJOHG-
HA K IUIOCKOCTH OCHOBAHHA noj yraoMm 60°. Minarosans oceso-
TO CeYeHHH JeJHT »TOT yron nmonosgaMm. Haligure nnomans
NOAHOH DOBEPXHOCTH YCEUeHHOIO KOHYCA.

1) Haitapre naomagb NOJIHOH NOBEPXHOCTH KOHYCA, €CAH IIe-
PHMETDP €r0 0CeBOro ¢ceMeHHA papeH 16 ¢M, a yroa paspepriku
6oxoBON nmosepxHoctn 120°.



111.6.

2) OnpegennTe, B KAKOM OTHOIIEHUH JAeJUT BHICOTY KOHYea
IAQOCKOCTR, MAPAANENALHAA OCHOBAHHIO, eCJH MOJXYIeHHBIE
MEeHBIIHN KOHYC U YCeuyeHHHIH KOHYC HMEICT PABHREE IJIOLA-
A¥ MOJHBIX HOBEDXHOCTEH, 8 00pasyiolllad H PaAuyc OCHOBA-
HHA HCXOAHONO KOHyca paBHH 16 m 10 cM cooTBeTCTBEHHO.
1) HadiaaTe nnomajasr MONHOH DOBEPXHOCTA KOHYCA, €CIH
MIOIANL OCEBOTO cedyeHHHA paBHa 48 cM?, a yroa passepTKu
Gororoll nmopepxHOCTH paBeH 216°.

2) OnpegennTe, B KAKOM OTHOIIEHWH AJHUT BHICOTY KOHYyCa
NJIOCKOCTE, NApaJieJbHAA OCHOBAHHKY, €CHH IUIOINAXL IIO-
BEPXHOCTH OTCEeYeHHOTO ROHYCA DABHA DOJOBHHEe OAOIMANH
MOBEPXHOCTH BCENC KOHYCA, 4 PATHYC OCHOBAHHA u 06pasyio-
maa MCXOAHOTO KoHyca pABHE 2 H 6 CM COOTBETCTEEHHO,

111.7%,1) AA,, BB,, CC,, DD, — ofpasywmue nuraHapa. Ilo-

cTpoiiTe TOUYKY nepeceuyeHus npamoin DI, m nnockocTH,
npoxogaoeil depes gapEeRe TOYKH M, K, P, npHBEamiIexKa-
IKe COOTBETCTBeHHO obpasylomnam AA4,, BB,, CC,,

2) KoHyc RKaTHTCA N0 OJOCKOCTH BOKDYI HeNOABHYKHON Bep-
mHUHELE. HafiinTe naomank NoBEePXHOCTH, OMHCEBACMOMR BRICO-
roit, eciin o6pazylomasa KoHyca paerHa L, a Becota H.

111.8*. 1) OA, OB, OC, OD — obpazyiomme kouyca. IlocrpoiiTe

112.1.

112.2.

112.3.

112.4.

112.5.

TOUKY nepecedeHHA npamoii OD u njaockocTH, npexogameit
yepez AaHHEEe ToukH M, T, K, npuHaarescalide cOOTBETCT-
BeHHO oGpazyomum OA, OB, OC.

2) IIlecTe OOHHAKOBMX KOHVCOB VJOMEHLH HA IIJOCKOCTH
TAK, YTO COOPHEACAIOTCA BEPIINHAMM M MeRAY HUMH He MMe-
eTcH npoceetroB. HaiifjuTe BeNHUYHHY YIIA DPM BepIINHE OCe-
BOTO CedeHHA Ronyca.

§ 112. NNOWARDL NOBEPXHOCTH TER BPALUEHMA

IIpAMOYrOnBbHEE TPEYrONBHHK ¢ KaTeTOM & CM M IpHe:xka-
WHM K Hemy yraoMm 30° ppamaeTcHa BOKpYr nmpamoif, coaep-
samelt rEnoTeHysy. Halignte nnomais mopepXHOCTH NOAY-
YeHHOTO TeJIA.

PasnofeapenEsiif TpeyroJabHNUEK, ¥ KoToporo GOROBEE CTODO-
HEl PABHEL 00 4 cM, a OAHH H3 yrios 120°, spamaercs BOKPYT
npaMoii, cogepekameil G6oapmyio cropouy. Halifute nnomans
TOBEPXHOCTH DOAYVYEHHOrO TeJa.

B paBrofegpeHHoll TpanenuH ocHOBaHHA pABHE 14 u 50 cm,
a paaroEans 40 cM, 9Ta TpameuHs BPAIGAeTCH BOKDYT NpA-
Moil, comep:kameili MeHbmee OCHOBaHHe Tpamenmu. HailiauTe
IIOmMAAL OOBEPXHOCTH OOJYISHHOTO TeJa.

Juarosajn poM6a paserl 6 1 8 cM. JroT pomG BpamaeTcs BoO-
Kpyr npaMolt, cogep:kameili ogHy M3 ero cropoH. Hailigure
IIOIMAALE DOBEPXHOCTH MOJYYEHHOI'C TeJa.

Tpeyronsadk ¢o croponaMu 25, 17 u 28 oM Bpamaerca Bo-
KPYT OpAMOil, NapanaearHoll MeHbIIelH cTOpoHe H YAAJIEHHOH
or Hee Ha 20 cM. HajiznTe niolazbs MOBepXHOCTH OOAYHeH-
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HOT'O TeJa, €CAM OCh BPAINEHMA H BeDOIMHA, NDOTHROJILHKA-
masg MeHpIIeH CTOPOHe, NeXAT N0 PRIHLIE CTOPOHEI OT NMp4-
Moit, comeprkameil Ty C¢TODOHY.

Tpeyroasaur co cropoHamu 13, 14 u 15 cm Bpamaerca Bo-
KPYr OpAMOH, mapanienbHOK MeHBbIIEH cTOpoHEe K yAAAeHHOMH
oT Hee Ha 16 cv. HaifiguTe nmiomafs DOBEPXHOCTH IIOJVIEH-
HOTOQ TeJaa, eCIV BepIOVHA, MPOTHRONE:KAINAd McHbmmeit cro-
POHe, JeKHT MEKAY OChI0 BPAIEHMA H NpAMOll, coaeprxa-
meii 3Ty CTOpPOHY.

§ 113, YPABHEHWE C®EPDI.
B3AUMHOE PACHOAOXEHUE CPEPH M NAOCKOCTH

1) Touka A(0; v2;6) nexur =Ha cdepe ¢ IEHTPOM
0 (3; 0; 0).

a) BanumnTe YyPaBHeHHe cdeprl.

6) Ilpuragne:xar AM 210l cdepe TOYKH ¢ KOOPDIHHATAMHE
(55 0; 2V3), (4; -1; 0)?

2) BepIIHEBI NPAMOYTONBHOIO TPEYrOJBHUKA C PHIOTEHY30M
24 ¢cm nesxat B chepe. Halinure paguyc cdepsl, eclH pac-
CTOAHHE OT UeHTpa chephl A0 NAOCKOCTH TPEYTOJALHEKA DAB-
HO 5 cM.

1) IeuTp cdhephl umeer KoopauHathl {O; 0; 4). Cdepa npoxo-
auT yepes roury (242; 0; 5),

a) BanumuTe YpaBHeHHe cdephl.

6) IIpnuagnesxaT U cihepe TOUKH ¢ KoopaHHaTamu (3; 1; 6),
(0; V5; 6)?

2) Bee cTOpPOHH KBaApaTa, paBHbie o 10 ¢M, KacawTes ce-
pul. Haliaure paguye cdweprl, ecayu paccToAHHe OT OEHTDA
chepsl A0 NAOCKOCTH KBAaApaTa paBHo 12 ¢m,

1) Harwl Toukn A (-8; 1,5; -2) u B (3; -2,5; 2). Orpesoxk AB
ARIAETCA AnamMeTpoM cgepbl.

a) 3aODMIMHNTe VpaBHeHHe CPepsl.

6) Ilpunagne:xar nu chepe TOYKH ¢ KOODAMHATAMH
(ﬁ; _195; 3)’ (3; 2;5; 1)?

2} CropoHA TpPeYroJdbHHKA, Jiekalllad NpoTHB yraa B 60°,
paBEa 3+/3 cM. Bepmunmt TPeyroJpHuRA NpUHaznesxar cohe-
pe. HaliguTe paceToaEme OT IeRATPE chephl 0 ILIOCKOCTH Tpe-
YrOJLHHKA, €ClH paguyc cdephl paseH 5 M.

1) Toaxku C (1; -1,5; 3) u D (-1; 2,5; ~3) nexatr Ha cdepe.
IenTp chepnl NPUHAAICHKHT OoTpesky CID.

a) 3anMImATe ypABHEHHe cdephl.

6) Ilpunenne:xatr JOH cdepe TOUKH, MMEIOUHE KOODIMHATHL
(3;-1,5; ¥7), (15 2,5; 3)?

2) Ctopoms! pom6a paBHE 16+/3 cM, a yrox 60°. Bee cTopons
pomba racawTcH ¢deprl paguycoM 15 cm. Hafigure paccros-
HHE OT UeHTpa ctheprl Ao naockocTH pomba.



118.5. 1) Maum chepa x% + y® + 22 = 25 B NAOCKOCTH, NPOXOAAMAS
uepez ToukH (O; 8; 0), [0; 0; ?] napamnease ocu Ox,

HepecekaeT JH 8Ta WIockocThk cdiepy? B caydae nepeceueHns
HattxuTe AJMHHY JHHHH TlepecedeHmns.
2) BepmwHE TpeyroAbEHKS NDPHUHAAMekRtaT cdepe, & CTOPOHH
VAJeHB] OT ee DeaTpa Ha 25 cm. Haligure naomaab Tpeyroik-
HAKSA, eCAH ero IUIOCKOCTE VIANEHA OT NeRTpa ¢thephl Ha 24 cM.

113.6. 1) ILmockocTs O, mapannensHad ocH Oz, mepecexkaer NIOC-
KoeTs Oxy no npamoit a. lpamas g B naockoctn Oxy nMeeT
YPaBHeHNe Y =62 — x. ITepecever AH NAOCKOCTH & cdepy
22+ y® + 22 =1007 B cayuae nepeceueEHs Haliaure ANUHY
9TOH JMHHH.
2) IlepuMeTp TpeyroJbHHKA PpaBeH 723 cmM, ero CTOPOEH
Kacawrcs obepul. Hadinure paccTosHue oT meaTpa cdeprl Lo
NAOCKOCTH TPEYrOJBHHKA, €CJIH BepUIHHH TpPeyrojJdbHHKA
yAaneHsl oT UeHTpa chepsl Ha 26 cm.

113.7%.1) HMeloT 11 o8IOpe TOYKYM HIAphl, OrpaHH4YeHHEIEe chepaMu
4yttt =2x+4y—-62+11, 2*+ 3 + 2F - 8y + 62 =-21?
2) Touwra O ne:smr Ha gmaronann AC, wyba ABCDA,B.C,D,
H AeJNHT €€ B oTHOImmeHHuH 1 : 8, caprad oT Toukna A. BeiacHuTe
EZAHMHOE PACHONQKeHHe cephl ¢ IeETpoM B Touke O K pagn-
ycom 15 ¢m m rpameit xyGa, ecau peGpo paBHo 40 ecm. B rex
CIYUYAAX, KOTAa OHHM MepeceKaloTcA, HAllAuTe paguyc CeueHHA.

113.8%. 1) HMeroT gn o00iMe TOYKH HMI&PH, OPpaHHYeHHEe chepaMu
4+t 428=2x—-62+6, 22 +4x+yt + 22=6y + Bz — 42
2) IlenTp cieprwr nemur Ha auaroEann AC rpauu kyba
ABCDA B\ C\D, c pebpom 20 cM M AeJNT ee B OTHOLIEHHH
1: 4, canTrad 0T TOUKH A. BHACHHTe BIAIMHOE PACHOJIOMKE-
HHe rpaHeil KyGa u cdepil, eciaH ee paguyc 6 cM. B Tex cay-
gadax, KOTZa OHM IepecexAloTcd, HaliuTe pajguyc cedeHUdA.

§ 114, COEPA

114.1. 1) CeueHNe mapa NIOCKOCTBIO, VAAJMEHHOHN OT ero neHTpa HA

12 eM, mmeer maomaar 258 e, OnpemendTe MAolIAZbL TO-
BEPXHOCTH HIapa.
2) IInockocTh nepecexaer cpepy. Hduamerp ciepw, npose-
AeHHHHA B OJHY U3 TOMeK JHHHH NepecedeHHdA, UMeeT AJHHY
442 AM ¥ cocraBIAeT ¢ MIOCKOCThIO yrog 45°. Haltaurte arn-
HY JHUHAA [IepecedeHus.

114.2. 1) JIuaus nepecevenus cdeps! U ILIOCKOCTH, YAAJIEHHOH OT

neuTpa chepsl Ha 8 cM, uMeer JauEY 1278 cM. Haltaure nno-
LAk MNOBEPXHOCTH chephl.
2) IlnockocTh nepecexaeT map. JAwuaMeTrp, OpPOBegeHHEIH
B OZHY H3 TOYeK JUHHH MepecedeHHd, COCTABNSET ¢ MAOCKO-
crei0 yroa 45° Hajlignre naomaas cedyeHHA, €CIH JHAMETP
mapa pasex 4+/3 cm,
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1) Cedenna mapa ABYMs NAPANNENALHBIME IAOCKOCTAMH,
MEXAY KOTOPHMHA JeXHT OeHTp I1apa, HMewT niomanun 144w
n 257 em%. Hafigure mromafs NOBeDXHOCTH IIADA, eCAH pac-
CTOAHHEe MeXAY NAapa/LIelbHEMH NIOCKOCTAMHE paBHEO 17 oM.
2) Uepez TouKy, He JEHKAMYID Ha cdepe, NPOBEAEHLL ABE
IIJIOCKOCTH, KacawinHecda copepsl. Halizute paccrosmme or
neHTpa cdepel 0 JHHUN TepecedeHHA ILIOCHOCTEH, €CNH
Yrona Mesay maockocraMmH 60°, a naomans chepm 321 cm?.
1) CeueHna cdephl ABYMSA NAapANAEeJbHEIMH IIIOCKOCTAMH
uMeroT AauHM 10n u 24% cum. Haligure mnomazs moBepxHO-
CTH CcdepH, €CAH PACCTONHHE MeMKAY ILHOCKOCTHMM PABHO
7 ¢M ¥ OeHTpHI cedeHMil JedKaT HA OQHOM pajHyce.

2) Hepea ToYKy Ha MOBEPXHOCTH LIAPaA NPOBEJeHH ABe II0C-
KOCTH, NepeceKaolire erg. Ofe NAOCKOCTH VAANSHBl OT eHT-
pa cthepbl Ha paccrosHMe 2+/3 cM, Yroa Mexay HHMHE pa-
BeH 60°, HafiquTe nmiomaan MOnyUMBIOMXCHA cedeHHi.

1) Paguyc chepw pasaeneH HA TPH DARHBIE TACTH H Yepes
TOYKHM HeJeHHE OPOBeAeHbl [EPIeHAHKYIADHHE pPRIAYCY
OAOCKOCTH. PARIHOCTE AJAH [NOJYYHMBIOHNXCH CEYeHHI DABHA
6 (2«/5 - VB)® cM, HaliauTe NA0WAAL NOBEPXHOCTH CepEL,
2) JMpa R3aMMHO NEePNEHAHNRYIAPHHX CEUYeHHUA INADA HMEWT
ofmyw xopay AnAHOH 12 cM. 3Had, ITO INOLOAZH PTAX ceve-
uuft 1007 cv? w B4n cM?, HaliguTe pagHyc mIADA.

1) InaMetTp miapa pa3fefieH HA TPH UYACTH B OTHOIIEHMH
1: 3 : 2 u uepes TOUKH AeJieHMS MPOBeAEHH NEePIeHAHKYJIIP-
Hble eMy naockocTH. Halifure IACIaAs NOBepPXHOCTH LIapa,
ec/lM cyMMa Niomaiedt ceueHmil pasHa 52% cm2,

2) Mnomaze GoabMIOro Kpyra mapa paBHa 50x cM?, JIBa Baa-
HMHO IePIeHANKYAADHHX CoMennd mapa uMewnT ofuyin xop-
Ay naunoit 6 cm. HalifuTe paccToaaMe OT LeHTpa Hiapa Ao
IAOCKOCTel ceueHMs, eclH IUICIALE OZHOTO W3 HHX 25X cm2,

§ 115. KOMBMHALMH TEOMETPUMECKHX TEN

1) Ocepoe ceyeHHe KOHYCA — [DABHABHHIT TPeYroJbHHK.
B aToT KoHyc BIHcaHa cdepa. HaiignTe ee naolanb, ecaIu o6-
pasylImad KOHYca paBHa 3 cm,

2) Boxpyr nmpaBMABHON YeTHIPDEXYrOJBLHOW IPDH3MHE OIIHCAH
munaHEp. Haigure miromagk ero 6oKoBOH NOBEPXHOCTH, ©CJIH
BRICOTE MPH3MH pabHa 24 c¢M, a ZHaroHanks GoKoBOM rpaHH
26 cm. _

1} OceBoe ceueHHe KOHYyCA — NPABHMJALHHI TPEYroJBHEK,
BOKPYr KoHYyca omucaHa chepa. HaliiuTe ee naowmaib, ecIm
paguyc oCHOBAHMA KOHYca paBeH 23 cm.

2) B npaBHABEYI0 YeTHIPeXYroJbHYIO NPDHIMY BIOHcaH LOH-
auuap. Haligure maoniagbk ero GOKOBOM MOBEPXHOCTH, €CJIH
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LAATOHANL OCHOBAHMA NPHOMH paBHa 4v2 cM, & IMArOHANL

GokoBoil rpasu 5 cM.

1) Borpyr npaPMAbHOH YeTHPEXYTOALHOK NUPAMHAARL OMHCA-
Ha cpepa. Hafigure ee naomaik, €COIH CTODOHA OCHOBAHHSA
paBHa 442 cM, a GokoBmie pefpa HAKJIOHEHH K ILIOCKOCTH

OCHOBAHHMA MoA yraom 60°,
2) CropoHA OCHOBAHHA NPABHJBLHON TpeyrosbHONR THPAMMALL
paBHA 43 cM, a GoRoBOe pefpo HAKIIOHEHO K OCHOBAHHIO IIOH

yraocm 45°. Hafijare naomane GOKOBOH DOBEPXHOCTH BIMCAH-
HOT'O B NHPAMHAY KOHYCA.

1) AwnaroHasp GCHOBAHUA NPABHILHON YeTHPEXYronbHON mu-
paMuALL paBHa 446 ¢M, 8 GOKOBHIE rPaHH HAKAOHEHH K IJIOC-
KOCTH OCHOBaHHMA nof yraoM 60°. Haligure nnomaar BHCAH-
HOH B mHEpaMHAY ChepH. .

2) Cropora OCHOBAHMS NOPABMABHON TPEYTOJBHON IOHpPaMH-
BRI 83 cM, a OOKOBBIe FDAHH HAKJIOHEHH! K OCHOBAHHIO HOA
vraom 45°. Hailaure naomaas GokoBoil MOBepXHOCTH OIHCAH-
HOTO OKOJO NHPAMHARI KOHYCA,

1) B OCHOBAHEWA NHpAMHALL JEKHUT TPEYTOJABHHK, ¥ KOTOPOro
0AHA M3 CTOPOH HMEeT AJHHY (¢, A MPOTHEBOIEXRKATIHH eil yroa
paBer «. Bokoeble pefpa HaKJIOHeHH K OCHOBAHHIO NOX Y-
noM ¢. Haliaure nioinags onncanHoll OKOJI0 NHPpaMHAR cdephl.
2) B npaBHALHYIO YeTHPeXyroJbHY DHpAMHAY BIIHCAH HH-
JAHHAD TREK, 4YTO €ro BepxHee OCHOBAHHEe Kacaerca 'ﬁOROBHx
rpateil NpaMHAE], 8 HHXCHEe OCHOBAHHE JIEIKHT B [LIOCKOCTH
oCHOBaHHEA nHpaMuasl. Halignte nnomaar GoxkoBoi moBepx-
HOCTH ODHANHAPA, eClIH CTOPOHA OCHOBAHHA NHPAMHAR DABHA
10 cm, BrcOTa MUIREAPA 443 €M, 8 yron HakJOHA GOKOBBIX
rpaHeii X miockocTH ocHOBaHHA paBeH 60°,

1) B ocHOBAaHMH NMAPAMHAL! PABHOGEADEHHBIA TDEYTOALHHI,
8oxopana CTOpPOHA KOTOPOTO PABHA ¢, A Yroid IpHM OCHOBA-
HHH ¢.. BokOBBEIe PDAHH MUpAMHAKN HAKJIOHEHH K OCHOBAHHIO
noa yraomM . HaliguTe miomazs NoBepXHOCTH BOHCAHHOM
B nHUpaMHAy chepor.

2) B xoHyc BOHCAH WIIHHAD T&K, UTO €rg BepXHee OCHOBA-
HHe KacaeTcA GOKoBOH MOBEpXHOCTH KOHYCA, A4 HHMKHee Je-
JEHT B INOCHKOCTH ero ocHoBaund. Hailianre nnowaze Goko-
BOM MNOBEPXHOCTH NIHAMHADA, €CAH BHICOTA KOHYyCZ2 DaBRHA
103 cm, BhicoTa nmauAapa 443 cmM, a o6padyoUas HAKIO-
HeHA K ILUIOCKOCTH OCHOBaHHMA moz yriom 60°.

OBBLEMB TEN
§ 116, OE'bE_M nNPAMOYroAbHOTO NAPANAENENWNERA

1) CropoHB OCHOBAMHSA NPAMOYLOJBLHOTO [apaliellelHNena
PABHH 5 H 12 ¢M, a €r0 AHATOHANE COCTAB/AET ¢ IIOCKOCTBIO
ocHOoBaHuA yroa 60° Haiigure ofbeM mapaninefenHneza.
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2) OcHoBaHMeM npsMolfi NPHSMBI CAVEHT NPAMOYroJbHEIH
TpeyroAbHUK. KaTerh ocrOBaHuA 1 GoxoBoe pefpo oTHOCATCA
Mexay coboil kar 1: 2 : 3, O6beM mpH3MBl paBen 24 cm®,
Hailtaure nnomagsk GoKOBOH NMOBEPXHOCTH IIPHIMHEL.

1) Bokesoe pefpo B oflHA H3 CTOPOH OCHOBRHUA [IPAMOYTOJIb-
HOTO Tapaajefennnels PAaBHH COOTBEeTCTBEHHO —20;'5

16 cMm, A ero gEATOHANE COCTABIACT ¢ [IJOCKOCTHIO OCHOBAHMS
yroa 30°, Haiznure ofbeM mapanneienumefa.

2) OcHOBAHMEM nOpAMOIl NPHSMEl CAYRHT NPAMOYTOMABHBIN
TPEeyroAbHHK, KATETH KOTOPOro oTHoCcATeS Kak 2 ; 3, Halign-
Té IIoWane: GoKoBoii NOBEPXHOCTA NPHUIME, ecJH ee GoKoBOe
pebpo paeHO 4 cM, & ofBpem 48 cm?,

1) B npeBHABEOA YeTHIPeXYTOABHON NpH3Me AMATOHAIEL paB-
HA It U COCTABAAET C ILMOCKOCTRIO Sorosoil rpamm yroa 30°.
Haiigutre of'beM NMpHUIMHL.

2) OcHoBaHWeM DpAMON HpPU3MBI CAYXKHT pPaBHOOSADEHHLIH
NpPAMOYrONBHBIH TPEYTOJABHHK, KATETHl KOTOPOTO PaBHBI
3 cm. Ilnomasas ceueHua, NpOBEAEHHOrQ Yepes OAHH H3 KaTe-
TOB OCHOBAHMSA M NPOTHEONEKAILYID BepIIAHY BEPXHEro OCHO-
paHuA, pasEa 7,5 cm?, HailianTte o6beM MPHIMBEL.

1) B npaMoyronpHOM Dapajiiefieninnefie ZTUArDHAJL PABHA d,

A OJH& H3 CTOPOH OCHOBAHHMS g STA AHATOHAIL COCTABIAET

¢ Goxcpoli rpanbio, cofep:xameil AAHHYIO CTOPOHY, Yroa 45°,
Haiigure obpeM napajlieenHnens.

2) OcHopaHHEM npAMOll HpPHSME! CAVKNT NPAMOYTOALHEIN
TpeyrolbHHAK, OAHH H3 KaTeToR kKoToporo paker 4 ¢M. Ilao-
HWIARL cedeHHS, NMPOBeACHHOIO Yeped APYroil KaTeT H OpOTH-
BOJICIKAMYIY eMY BepIOIMHY BepXHEero OCHOBAHWA, DABHA
15 cM?. Haiigare o0beM NpPH3MEI, ecOd AJAMHA ee GOKOBOTO
pe0pa paBHa 3 cM.

1) MuaroHANL OCHOBAHWA NPAMOYLOJLHONO NApa/LIeelHNe-
L& paBHA M, a Yrol MeJY OHATOHANAMH oOcHoBaHHA 60°.
[MrocKoCTs CeHeHHA, NMPOBEACHHAOTD Tepe3 AHATOHAAER OCHOBA-
HHA B OPOTHRWISKAIYIO € BePIIAHY BEPXHErO OCHOBAHHA,
COCTSBNAET ¢ IIJOCKOCTLIC ocHOBaHHA yroa 60°. Haillaure
obbeM mapaniesemuUnea.

2) OcnoeanueMm opamoit npusmsr ABCA B,C, cayaut opa-
MOYTOJNBHBIH TPeyroasERE ABC (ZC =90°), y =xoToporo
AC =b H LA = 0. [ITnarouans Gokobo#l rpanu B,C cocTapmser
¢ mnockocThir AA B, yrox a. Hafiaure ofbeM npuaMsl.

1) Jdmaronane OCHOBAHHA NPAMOYroJbHOIO MApadielelHIe-
Aa paBHa d, a yron MesAy AuarcHangmu 30°. TLTOCKOCTE cede-
HHA, NPpOBEASHHOTO Yeped AHATOHAIER OCHOBAHHA H NPOTHEO-
JIEKAIMYK el BepIIMHY BepXHero OCHOBaHWHA, COCTABISET
€ ILIOCKOCTRLIC OCHOBaHNA yroa 45°. Halinure ofnem napanie-
JenHIOesa.



117.1.

117.2,

117.3.
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2) OcHopamueM npaMoii npusme MKPM K P, cnyxuT apaMo-
YTOABHBIE TPeyTOABHUK MPK (ZP = 90°), y xoroporo PK =m
¥ £M = o. [Inaronans Sorxopoit rpann M P cocrapasgeT ¢ mwioc-
Kocreio MM, K, yron 90° — a. HaiiauTte ofheM npusMEl.

§ 117. OGBEM NMPAMOM NMPU3IMbl U LIMAMHAPA

1) OcHoBaHVeM OPAMOH ODPUSME CAYRUT TPEYroJLHUK, CTO-
poHH KoToporo papHe! 10, 10 u 12, Jluaronans MeHbIne# Go-
KOBOI T'PAHW COCTABJIAET C MIQCKOCTBIO OCHOBaHUA yroa 60°.
HaiiauTe ofheM TpHIMEL.

2) IImocKocTh, OAPAJIJIENLEAA OCH OHAHHAPA, OTCEKAET OT
OKPYHHOCTA OCHOEAHHA Ayry B 120° 1 yaaneHa oT OCH Ha
paccrosHue, paBHOe 4. J{luaroHans B NOAYYHBOIEMCH CeUCHUMN
papHA 4a. Haliaure ofbeM IMIHEADA.

1) OcHopanHeM npsiAMoro mapaaielenmuOena CIY)KHT NApanx-
JeAOrpaMM, CTOPOHH Koroporo 4 m 8 cM. OauH uz ero yrios
paser 30°, AnaroHanb MeHbIneil G0KOBOH T'paHM COCTABJIHAET
¢ IIOCKOCTRID OCHOBAHHA yroa 45°, HaliznuTte ofseM mapanne-
JeTHNeAR.

2) IlnocKoCTh, DAPANLNEeNLEAA OCH HUIHHAPA, OTCTOMT OT Hee
H8 DACcCTOAHHMH, paBHoM 15. JImaroHans HoJYyYHBOIETOCH CE-
weHHA paeHa 20, a pagHyc ocHoBaHUA HHaAnsapa 17. Haiian-
Te 00meM HHAHHADA.

1) OcHoBraHHeM nNpAMoil NMPH3MHE CIYKWUT DPAaBREOGeADeHHAN
Tpamenuda, OCHOBAHHSA KOoTOpOI paBEM 8 1 4 cm. Yepea Gonb-
mee 0CHOBAHUE TPADEOHH M CEePeAHHEY NPOTHEOIEIKAILEro §o-
KOBOr¢o pebpa nmpobBeAeHa NJIOCKOCTh, COCTABISIOIAA C ILAOC-
KOCTRK OCHOBAHHA yroa 60°, Ilrowagk ceueHHs paBHA
48 cu?. Hafizure 06BeM NPHSMEL

2) Yepes ofpasyomyo IHIMHADPA TPOBeJeHH ABE IJOCKO-
CTH, NePeceKAIIAe DRIKHAD, ¥IroJ MeXKIY IIOCKOCTAME pa-
BeH O, 4 WIolaAW DOJYUMBITHICA cedeHHN paBHH §. Paguyc
OCHOBAHHA OTHUAWHApPa paseH R. HaliquTe ofbeM LHIAHHApA.
1) OcHoBaEHMEM DOpAMOre NapanneleNnNefa CAYEHT poMD
¢ yraem 60°. Hepea ¢cTopoHY OCHOBRAHHA W CepefHHY NPOTH-
BOoNexxamero §oKororo pefpa IpoBegeHA HJIOCKOCTE OO YI-
JoM_45° k mnockocTH ocHoBaruA. Ilmomank ceveHMA papHA
188 cm2. Haitanure ofmeM napajlenendmena.

2} Yepez ofpasymomyio IMJIHHADAS HPDOBEAEHH ABe ILIOCKO-
CTH, NepeceKaKIINe HMUAHHAD. YIod MexAy IVIOCKOCTAMH Pa-
BeH §, & OAOIIAAY ODONYUMBIINXCA cedeHHil paBHu S. Bricora
ouanHapa papHa H, Haitaure ofpeM muameapa.

1) B mpapunbHoil mecTHyronsEoi npuave ABCDEFA B,C,D.E.F,
auaroEany B, F u B,E paBHH cooTBercTBeHHO 24 M 25. Hali-
Aure o0beM NPH3MEL.

2) B opaPHABHYI0 YETHPEXYTOJLHYIO OHPAMHAY BIHCAH ITH-
JUHAP TAK, 9T0 OKPYHHOCTHE BEPXHETO OCHOBAHMA KACAETCHA
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117.6.

S0KOBOH NOBEPXHOCTH NHPEMHAK, 4 HAMHEEE OCHOBAHHNE MPH-
HAANEXKAT OCHOBAHMIO NHMPAMHABI, DOKOBHE rpaHH NHpaMH-
ARl COCTABJNAKT ¢ IAOCKOCTBK) OCHOBAHHA YIroJa O. CTOpOHa
OCHOBAHWA paeHA &. Hailigute 06beM UHINHADAR, ecJIH ero
OCeBRIM CedYCeHHeM ABIAETCH KBaaApAarT.

1) B npaBunsHol mecruyronbioil npusme ABCDEFA B,C,D E\F,
C,E =3, a ZFC,E = arctg % HafizaTe 06beM IPDHA3MEL.

2) B HpaBRJIBHYO TPeyroJBEYIO IHPAMHIY, CTOPOHE] OCHOBA-

* HHSA KOTOpOH paBHE ¢, BOHCAH IHJMHAP TaK, 4To OKPYX-

118.1,

118.2,

118.3.

118.4.

136

HOCTE BEPXHErD OCHOBAHMA KacaeTci GOKOROH DOBEpPXHOCTH
OHPpAMHMALI, 4 HHXHEE OCHOBAHWE NPHHANIEHHT OCHOBAHHIO
nHpaMHAE. BOKOBBIe I'PAHA TAPAMAILR COCTABJAKT ¢ ILIOC-
KOCTbIO OCHOBaHHNA yTox ¢. Haiiamre o0beM THAHHEAPA, €can
€ro BHICOTA pPABHA AHAMETPY OCHOBAHMA.

§ 118, OBBEM HAKJIOHHOH NPU3MbI

1} B HAKAOHHOH TPeyroJIbHOH NHpH3Meé OCHOBAHHEM CAYRHT
NpPaBMIBHEI TPEYrOARHHK CO CTOPOHOMH, paspod 3+3. OxHa

W3 BepIIHH BePXHEra OCHOBAHHA IPOEKTHPYETCA B IEHTD
HHXHero. BoroBuie peGpa NpHSME] COCTABAAIOT ¢ IIOCKOCTRIO
ocHoBaHHA yron 60°. Haligure offbeM DpHaMEL

2) IInomaau ABYX GOKOBHIX rpaHeH TpPeYroAbHOH DPH3MEI
paBHE 30 u 40 cM2, a yroa mexay uumu 120°. Haiinure o6nb-
eM OpHaMEI, ecan anuHa Gorosoro pebpa paeHa 10 cm.

1} B HaxkJOHHOMU TPeYroJnHO NpH3Me OCHOBAHHMEM CJYSKHT
NpapuALALINA TpeyroasHHE. OXHA H2 BePUIHH BepXHero 0CHO-
BAHHAA NpPOSKTHPYeTCA B LeHTp HIMKHero. Borosme pebpa
IPH3MBI COCTABJAIOT ¢ INIOCKOCTBIO OCHOBGHMA yroa 45°,
Haijigure ofbeM nNpH3MEl, eCHIH ee BHICOTA paBEa 4.

2) B HAKJIOHHOM OapajjellelHNefe IIOMAAH ABYX GOKOBRIX
rpaneli pasusl 20 u 30 cM?, a yron mexay aumu 60°. Hafigure
ofizeM napajnenennena, ecym ero 60KoBoe peGpo paBHO 5 cM.
1) B ocHoBaHHM HAKJOHHOTO HapallellennOens JeEKHT Ipa-
MOYTONBHHAK. IIpoTHEONONOKHBIE €r¢ 60KOBhle TDAaHH Iep-
OeHAHKYJIAPHH K IIJIOCKOCTH OCHOBAHAA, & NIOMIAAL KaM Aol
H3 JBYX ApYrHX GOKOBHIX rpameii pasHa 25 cm?. Boxobble
pefpa COCTABAAIDT ¢ MAOCKOCThIY ocHOBAHHA yrawl 60°. Haii-
anTe obbeM napanjeJenmnrena, ecial H3BeCTHO, UTO BCE €ro
pelpa paBHH Medkgy coloii.

2) B HaxnouHHON TpeyroasHOE npusMe ABCA, B,C, LA AB =
=/ZAAC <90°, AB= AC, BC=a, AA; =5h. Vronx memxnay
pasHRIME B0ROBRIMH rpaHAMH paseH 120°. Haiinare ofbem
NpPUIMEL.

1) B ocHopaHHH HAKJIOHHOH DPH3IMBI JeXHT paBHoGeipeH-
HEI# NpAMOYroJbHEIH TPEYTOABHHK, KATETHI KOTOPOr'c PABHEI
7 cM. BokoBas rpaHb, DpoxoadAmas depez ofUH H3 KATETOB



118.5.

118.6.

119.1.

119.2.

119.3.

OCHOBAHKA, HePOCHAHKYAADHA IUIOCKOCTH OCHOBAHHSA, & MAO-
maak apyroil Soxkoroil rparn, npoxoaAmeil yepes Apyrodl Ka-
TeT OCHOBBHHWA, paBHa 49 cM?, BoxoBele pefpa NMpH3IMH CO-
CTABJAIOT ¢ ONOCKOCTLIO ocHoBaAKWA yranl 45°, Haiiaure o0n-
eM DpHU3MElL, ecnyu GoroBoe peGpo ee paBHO T ¢M.

2) B naxaonHoll Tpeyronvmoit mpusme DEFD.E\F, ZE\ED =
= £E,EF < 90°, EF = ED, DF = m, EE, = l. Yron Me:k1y paB-
HBEIMH GOKOBEIMH rpaEaMu npamoii. Haliaure ofbeM npuaMs,
1) B HarnoHHON TpeyroasHoll mpuame ABCA, B,C, Bce pebpa
PaBHH MeXAy coboit, LA AB = /ZA AC = §0°. Ilnomans rpa-
HH CC B B pasna Q. Halingnre 00meM npusMul.

2) B HaxJAOHHOH TPEYroNbHON TIpHU3Me paccTOAHHE OT GoKo-
poro pefpa A0 AHATOHANMKM NPOTHERONE;KAUleH GoxoBoll rpaHm
paeHO 5 oM, a maomazb 3Toii rparn 40 eM®. Hailisure obbemM
OpHEMEL.

1) OcroBaHMEM HarAOHHOTO Napauenenuoena ABCDA,B,C, D,
cayxuT KBagpar ABCD. Bece pebpa mapanienendnefa pPABHE
Meskny coboit, LA AR = /A, AD = 60°. IInommane AHATOHANR-
Horo ceuyenua BB D, D) pasuna S. Hafigute o6nen napaniese-
mHIOeHAs.

2) B HaxkmoRHOH TpeyronpHOI nHpHEEMe yroa Mexmay GOKOBHIM
pefpoM H cKpeliuBaioIneiica ¢ HHM CTQPOHOR OCHOBAHHSA pa-
BeH 45°. lavHa aToif cropoRsl papHa 6 cM, a paccToAHHe OT
GoxoBoro pefpa Ao Goxopoi rpaHn, cogep:kameil 3Ty cTOpo-
"y, 4 cM. JlanHa 6oroBoro pebpa pasra 5 cm. Haiiaute obnem
TPH3EMBI.

§ 119, OBbEM NMHPAMHMADI

1} B npaBunbHOI TpeyTroNBHOIH NHpaMHIe paguyc OMHeAHHOM
OKOJO OCHOBAHHA OKDY:KHOCTH paBeH 4 cM. BoroBrie rpaHn
HAKJICHEHH K OCHOBAHMID nog yraom 60°, Haliaure ofrem nu-
PAMUZEL. '

2) OcHoBaHMeM HuUpaMugbl MABCD CcayKHT DpAMOYTOIb-
Bk ABCD. PeGpo MB neponeHAWKYAAPHO IJIOCKOCTH OC-
HOBaHHA, a rpaHd AMD u DMC cocrasadgior ¢ HAM yrasl 30°
n 45°, Bucora nupamnaum paesna H. Haiiaure ee ofnem.

1) B npaEMabHOI YeTHIpeXyroJbHOHR NEpaMHEIES PAAHYC ONH-
CAHHOH OKO0JIO OCHOBAHHAA OKPYXXHOCTH paBeH 6 cM. BoxoBrie
TpaHM HARJOHEHB K OCHOBaHWI0 mojx yruom 60°. Haiigure
ofbeM OEpaMBEIEL,

2} OcHoBarmeM nupamuAkl MABCD cay:XUT NDpAMOYTOJL-
HUK ABCD, AB =a. PeGpo MB mepneBAHKYAAPHO NJIOCKO-
CTH OCHOBAHHHA, A rpaHu MAD u MCI cocTaBARIOT ¢ HUM CO-
OTEeTcTBeHHO yran 30° u §0°. Haiiaure o0beM THUPaMHALRI.
1) B npaBunsHOH uYeTHpeXyroJkHOU OHApDAMHZE PACCTOAHME
OT IOEeHTpa OCHOBAHHSA Ao GOKOBOH rpaHu pasHo m. BOKOBble
TPAEHM HAKJOHeHBl K OCHOBAHHIO mopg yraoMm ¢. Halinure o6b-
€M NHPaMHAER.
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119.4.

119.5.

119.8.

2) OcHOEaHMEM MUPAMUJLI CAVHT poMG O CTOpPOHOI, paB-
Holt 2, m yrrom 30°. BokoBEe rpany, TPOXONALIHE Yepe3 CTo-
POHHE ocTporo yrna pomba, DepOeHANKYAAPHEL IJIOCKOCTH
OCHOBAHHSA, a4 JBe APYTHe HAKJOHeHE K HeMmy mod yriaom 60°.
Haifiautre o6beM nupaMmuib,

1) B npaBunsHO#i TpeyronsHoii mWpaMHZe pACCTOAHME OT
HeHTPa OCHOPAMHA Ho GoKoBoil rpauu pasno d. Bokoswe rpann
HaAKJOHeHH K OCHOBAHHUIC NoA yraom ¢. Hadianre obnem mn-
DPAMBALI.

2) OcroBarpmeM nupamuanl MABC caysnr pasROGeADEH-
HBIll TpeyroasHuk ABC, AC=CB=q, £ZACB =120° Tpa
M MAC i MAB neponeHAHKYAAPHH [LIOCKOCTH OCHOBAHNA,
4 TPeThA IPaHb COCTABAACT ¢ HEM yroa 45°. Haitaure o6neM
OHEPaAMHEALL.

1) B npapuabHoi TpeyroabHOH IHpaMHAe CTODOHA OCHOBA-
HHA PABHA &, & YIOJd MeXAY CMe)KHBIMH OOKOBBIMH IDaHA-
e ¢. Haliaute obbeM nDHpaMHIEL.

2) OcHoBaHveM nHpaMuAb PABC coyJHAT OpAMOYrOJLHEEIN
TpeyroabHuR ABC (£C = 90°), BC = g, £B = 60°, I'paus APC
NepNeHqUKYIADHS IJOCKOCTH OCHOBAHMSA, & ABe ADPYrEe Ha-
KJIOHEeHRl ¥ HeMy moz yryioMm 45°, Hafignte o6beM NHDAMUAL.
1y B npaBunncEO# JYeTHPeXYrolbHOH NHPAMHAE CTOPOHE
OCHOBAHNA DABHEL @, A YIOJ MeXKAY CMe:RHEIMH GOKOBRBIMM
rpaRaMn ¢. Hailfaure oGpeM nupaMuiLL.

2) OcHoBaHWEM NHPaMHJAK CAVKHAT TPAMOYTOALHEIH Tpe-
YTONBHHK ¢ YoM 60° u npuiaeKaImmM ¥ HEMY KATETOM, DAB-
HEIM @. BOKOBAA rpaHb, OpOXORAINAA Yepe3d MHNOTeHYaY, mep-
DeHIWKYJAAPHA NIOCKOCTH OCHOBAHHA, A ABe ADYIHMe HAKJIO-
HEeHBI K HeMY NoA yraoMm 45°, HailiznTe ofmeM nHpaMHIEL.

119.7%.¥ru OpaBMABHONO TeTPA3APa CPesaHbl TaK, MTO IOJAVYUA-

¢ MHOTOTDEHHHK, ¥ KOTOPOTO 4 I'PAHW — NDABHJILHBIE Tpe-
YTOALHAKHA B 4 — NpapMALHBIE WIECTHUYTOABHHKN. Haligure
OTHOMIEHKe O0bheMa DONYIEHHOrO MHOTOTDAHHHKA K o0beMy
TeTPasapA.

119.8*.¥ranl oKTasApa cpesaHk! TAK, UTO NONYYHUICH MHOTOIDAHHUK,

120.1’
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¥ xoToporo § rpaHefl — KBAAPATHI, & 8 — NPABHJALHBIE LIEC-
THYTOARHUEH. HaliamTe oTHOmeHEAe O00BeMA TOAYYEHHOTO
MHOTOTDAHHHKA K 00beMy OKTasapa.

§ 120. OEBEM KOHYCA

1) IIuauHAp ¥ KOHYC HMEKT DEBHBE pAANYCHl OCHOBAHHI
M papHbie BeicoThl. O6seMm munmeapa 60 cv®. Haiionre ofwem
KOHYCA.

2) BokoBhle pefpa DPABHIBHOH YeTRIPEXYrOJbHOH IHpaMH-
JBl COCTABJIAIOT ¢ ocHoBaHEeM vroa 45°. Haiiaure o6mem onu-
CAHHOI'0 OKOJIO Hee KOHYCA, eCJIH CTODPOHA OCHOBAHHA IIHNpA-
MHALI paBHA 4.



120.2.

120.3.

120.4.

120.5.

120.6.

1) ITuANHAP M KOHYC HMMEIOT DABHLIE DPARMYCH OCHOBAHUH
H paBHHE BRICOTEI, O0BeM KoHyca paBeH 40 cm®. Hadtpnre
ofifbeM MUAMHEADA,

2) Boroene pefpa npaBHIBHOH TpeyroabHeH DUPaMUARL €O-
¢TaBAAT ¢ ocHoBaHMeM yroa 60°, Hafizure o6bheMm onucanHo-
ro OKOJN0 NHPAMHALL KOHYCA, €CJIH CTODOHA OCHOBAHUS IHpA-
MHAN PABHA Q.

1) IIeHTpansHEi# yronl B paspepTHe OOHOBOH IOBEPXHOCTH
KoHyca pasen 120°, BricoTa KOHYCa paBHa 4+/2. Haiigure ero
obneM.

2) B mpasmabHCIH TpeyroJabHOH NHpaMuge pacCTOAHHE OT
EePIIMHEE OCHOBAHWA A0 OpoTHERONes;amelt GoxoBoll rpaHn
paBHo M. BOKOBRe rpaHy HAKJOHEHEL K OCHOBAHHIO IOA YTI-
agoMm o. HaifizaTe 06heM BOMCAHHOIG B MHPAMHIAY KOHYCA.
1) HeBTpanbAE# yToA B pasBepTKe OGOKOBONH ITOBEPRXHOCTH
KoHyca pageH 240°, BrlcoTa KOHyCA pPaBHa 2+/5. Hafignte ero
obseM,

2) B npaBNMABHYK YeTHPEXYTOWIBHYO DUPAMHMAY BOMCAH KO-
nyc. Hadianre ero obbem, eclin GoKOBHIE IPAHH NHPAMHALL
HAKJOHEHBEl K OCHOBAHHI) IOJA YIJIOM O, & PACCTOAHHE OT Ce-
PEeAHHEI BEICOTHI OHPAMHALI A0 GokoBoii rpamn pasHO d.

1) Hanfoapmasa maolIafs CEYEHNA KOHYCA, [IPOBESeHHOrO Yye-
pes ero BepITUHY, B 2 pasa GoapIIe IIOINAAN OCeBOTQ CeUueHHSA.
Haiiaure 06pemM KOHyca, ecsia ero ofpasyiowaA paBHa L.

2y Konyc poHcax B ODHpPaAaMHAY, OCHOBAHHMEM KOTOpOH cmy-
JKHUT paBHOOSADEHHAR TpAIEIHH, OCHOBRHHS KOTOPOH DABHEI

83
3

2 u 8 cu. OGBeM KOHYCE pAaBeH cm®. Hatinure yrom ma-

KAOHA GOKOBRIX rpaHeii K IICGCKOCTY OCHOBAHHH.

1) Haubonsmasa OAOINAAL CEUEHHA KOHYCA, ITPOBEJEHHOrD
Yyepes ero BepuUINHY, B V2 pasa GolbIIe MJIOIIALH OCEBOTO
ceuenna. Haifinnre o6beM KoHYCa, eCJIH ero BeICOTa papHa H.
2) Konyc ommcaH OKOJO IOHPAMMIEHI, OCHOBAHMEM KoTopoil
CNY)XUT TPANEHA, TPH CTOPOHLI KOTOPOH paBEH § cM, a OAHH
u3 yraop 60°. O6peM KoHyca papen 91 cm®. Haiiaure yron Ha-
KnoHe GOKOBHIX pefep K NJIOCKOCTH OCHOBAHUA.

120.7%. Inapa GoxkoBoro pedpa OpPABHABHON TPEYTONBHOHA NIPAMAALI

10 cM, annHa cTOPOHH OcHOBaHHMA 12 cMm. Bokosasa rpass nu-
paMuAbLl BINCAHA B OKPYXXHOCTE OCHOBAHHWHA KOHYCa, o6pazy-
omell KOTopore NpHHaAJNEKHT GOKOBoe pe0po IHpaMHIEL
Briyucante oGbeM KOHYCA.

120.8*%. OcHOBaEMEM OHPAMHIW CJHYKAT NPIAMOYIOIRHAK, CTOPOHE!

koropore 12 1 4 cM, BokoBrle peGpa TMpaMuALRl paBEEL 10 cM,
BoKoBaA rpaHb, NPOXOAAmAas 4epes GONBIIYI0 CTOROHY IIPA-
MOYTOJILHMKA, BOUCAHA B OKDPY:KHOCTL OCHOBAHHA KOHYCA, .
a o6paA3yYIOIIAA KOHYCA NPHHATIEKHT BEICOTE IPOTHBOIMOIOM-
Hoil GokoBoit rpanH, nmposefeHHOit 3 BepmIMHLI MHPAMUALL.
Buunciure oM KOHYCA.
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121.1,

121.2.

121.3.

121.4.

121.5.
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§ 121. OBBEM YCEMEHHLIX MUPAMMAL U KOHYCA

1) CropoHH OCHOBAHHII NPABMALHON yceueHHOH TpeyroabHOM
MHpaMKABL paBHE 2 M 4 ¢M, YToJd HAKJIORAS GOKOBEIX TpaHelf
¥ ocHoBaBMio paped 60°. Halinure ob6beM nHpaMHALI.

2) B mpamoyroaeHoM TpeyroabHuke ABC katerwl CA u CB
PABHEI a&. DTOT TPEYIOJNLHME EPAILAETCA BOKPYr mpaMoil, na-
panneanHoit karery BC u orcToAameit oT Hero Ha paccToAHHE,
pabBHOe @ (oCh BpamieHHd H BEPUINHA A TPEYroJLHHKA HAXO-
AATCA OO PazHLle cTopoHu oT BC). Haliaure ofbeM Tena Bpa-
meHns.

1) CropoHH O0CHOBAHHI NPABHALHON TPEYTONBLHON YCeueHHOMH
nHpaMuAL paBHHM 1 m 2 cM, yrosa HaKJOHA OGoKOBHIX pebep
K ocHoBaHRIO paBeH 45°. Halfigupre o0beM DHpaMMALL

2) B npamoyronsHoM Tpeyroamspke ABC xatete: CA u CB
PABHEL 4. JTOT TPeYyroAbHRK BPAINAETCA BOKPYr NpsaMoOil,
napaanenkHoR Ratery AC H OTCTOAIEH OT BepmHHM B
TPeyroJbEHUKA Ha PACCTOAHNE, pABHOE & (OCH BPAIICHHS K Ka-
Ter AC HAXOAATCA O pasHHe CTOPORLI OT BepmnHE! B). Haii-
aure of'beM Tela BPAIEHHA.

1) B npaBHABHOH 9YeTHPeXYIroJbHOR ycedeHHoM InpaMuge
cTopoHA GoJbIoero OCHOBAHHS PABHA 2.2 cm, Boxosoe pebpo

2 cM, 8 AMATOHANBL OCEROro ceuyeHHda 2+/3 cm. HalgnaTre o6bem
TMHPAMH/BL.

2) B paeBuofeaperHoM TpeyronbEuxe ABC AB =BC =10,
AC = 12, TpeyrolbHHE BpAINGETCA BOKPYT OCH, IpoXoasmeii
Yepes BepIKRY C B nepaneBARKRyAaApROi AC, HaiiguaTe ofbem
TeNia BPRINeHNSA.

1) B npasunpHoil TpeyroiabHo#l yceueHHOH NMHpaMHBAE PACCTOM-
HHE OT cepefHBLI CTOPOHH BepXHerc OCROBAHMHA A0 OPOTH-
BOJIesKAMelf BepITMHEI HMACHETO OCHOBAHHA DABHO 2+/3 cm.
Haitaute o6peM THpAMHALL, eCIH cTOpoHA GOJBILEro OCHOBA-
HHHA PAaBH& ? cM, a anodeMa DHpPAMAALI pABHA 2 CM.

2} B paBuofeapeHHOM TpeyronpHrke ABC AC =CB =25,
AB = 48, TpeyrolpHHEK BpamiaeTcs BOKPYT 0CH, NROXOAAmeil
yepeg pepiinHy B M nepnenankynapuoil AB, Haligure obbem
TeJxa BpalleHHA.

1) CropoHH oOCHOBAHHII B OPABUABHOH YeTLIPEXYTOJBHOMK
yceuenHoH nupaMuge papae 6 m 10 cm. Uepea oAHy B3 Bep-
IOMH BePXHENO OCHOBAHHS OepIeHIMKEYNIPHO AMACOHATH 9TO-
TO OCHOBAHHMA (OMATOEAJIb NPOXOZHT uepes 3Ty BepIIHHY)
OpoBefieHA ILTOCKocTh. Ilmomagb ceveHuma paBaa 62 cm?,
Hailiaure ofbneM mHUpaMHALL.

2) Ilapannenorpamm ABCD sBpamaercsi BOKpYr npamoii,
NpOX0AAmeil Jepes BepIIHHY A mapanienapHo MeHbuell xua-
ronand BD. Hainnre ofbeM Teaa BpallleHHMA, €CJH B JaH-



121.8.

122.1.

122.2.

122.3.

122.4,

122.5.

HOM napanxenorpamme ZA = 60°, 66nbwan cropoHa 6 am,
4 MERBIIAA AHATOHANb NEPHeHANKYIAPHA CTOPOHe.

1) B npaBHABHOI TPeyroAbHOH yceueHHON NUpaMuxe cTOpoO-
HA BePXHEro OCHOBAHHNSA DABHA& 2 AM, o GoKoBHIe pefipa Hakno-
HEHBI K OCHOBAHHIO mox yruom 60°, Hepeas cTopoHy BepXHero
OCHOBAHHSA NapaLleNbHO MPOTHEOISKALIeMY GOKOBROMY pelpy
NpOBEACHA ILIOCKOCTh. ITlnomiage ceuenus pabHa 443 am?,
Haiiaure o6beM OHpaAMHBABI.

2) PaccToAHHe MeKIY OCHOBAHNAMM NepPOIeHAUKYIAPOB,
ONVIIEHHBX HA BEPIIHHM TYNOre yriaa pomba Ha ero cropo-
Hel, paBHO 20 cM. Haitaure ofpeM Tena, TOAYIEHHOTO OT Bpa-
mesns poMbBa BOKPYT ocH, NpoXoAfginell yepes BepIIHHY OCT-
poro yria, paproroe §0°, n nepneHAUKyNApHo# Gonbmreit nAa-
TOMAJIH.

§ 122. OGDBEM LUAPA M NNOWAAL CHEPHI

1) Illap, o6HeM KoToporo paseH 367 cM®, mepecevyen nuOCKO-
CThI0, Npoxogaell yepes erc uenrp. Haliaznte naomane mo-
BEpPXHOCTH KakAoit ua obGpasceapmiMXxca wacTelt mapa.

2) CropoHa ocHOBAHMA M G0OKOBOe pefp0 NPABHNLHOH 4YeTHI-
pexyroapHoif OpMaME pABHH COOTBETCTBEHHO 6 W 27 m.
HaitanTe o6beM ONHCAHHOTO OKOJO NPH3MBL IOAPA.

1) MIap nepecedeR TUIOCKOCTHIO, NpoXogamed uepes ero
mentp. Ilnomanes rampgoil U3 ofpazoBaBlinXxca TacTel mmapa
paBHa 12n cm?, Haitgure ofnem mapa.

2) IMap onwcan oxosno nuauagpa. Haitanre of’beM I1apa, €CAU
BBICOTA IMIMHApPA paBEa 2+/7 AM, a CTODOHA IPABU/LHOTO Tpe-

YIOJBHHKSA, BIUCAHHOTO B €70 OCHOBAHWE, PABHA 343 am.

1) Paauyc ocHOBAHMA NMIHHADA PaBeH 2, & BHCOTA pabHa 4.
TloMecTHTCA JM B 2TOT OUJIMHEP Wap, 00beM KOTODOTO
B 2 pasa MeHbIle ofbeMa UHAHHAPAT

2) Bokoppie pefGpa IpaBHABHON TPeVIOABHOH MTHpPAMHAEI HA-
KJOHEeHEI K OCHOBAHNI Nox yraoM 30°. Haitanre o6beM mHpa-
MHAH, 8CIH NJACHIAAL ONHCAHHOH OKOmO Hee cdephbl paBHA
167 gm2,

1) Paanyc oCHOBAHMSA LUJHHAPA paBeH 2, a BRICOTA pPABHA
10. IloMecTHTCA JH B 3TOT IUAMHAP IIap, 00'beM KOTOPOTO
B 3 pasa MeHplOe obbeMAa IUIHHIPAT

2) O0pa3ywoljHe KOHYCAE HABKJIOHEHH ¥ OCHOBAHHWIO 0] yr-
JoMm 15°. HailiguTe o6beM KOHYCS, €CJH MIACIAAL OMHCAHHOMK
OKONOC Hero ceps pabHa 36n am?.

1) Ocepoe ceuyeHHE COCYAB, HMeINero (PopMy KoHYca, TOo-
CTABAEHHOTO HA BePIIHHY, NPEACTABAAeT PAaBHOCTOPOHHHH
TPeYroJbHAK. B cocyl moMemeH map, paguyc KOTOpPOrQ pa-
BeH r, Kacawmuiica 60KoBoil MOBEPXHOCTH KOHVCA H BepXHe-
ro ypoeHs BOABI, ZANOAHHEBIOEI cocyn noeepxy. o Kakoro
VPOEHA ONYCTHTCH BOJA, €CIH IIAP BRIHYTH M3 cocyga?
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122.6.

2} B npapHabHYI 4eTBIPEXYTONLHYIO HOHDAMKIAY BIHCAHA
chepa, meHTp KOTOPOIl ZeAUT BRICOTY NMUPAMMIB B OTHOLIE-
HHH 5 : 3, cunTas or BepmuHe, HailiuTe Mnomaae ctepsl,
€CHH CTOPOHA OCHOBAHNA NHPAMHKAR papHa 18 cM.

1) Ocepoe ceverHne cocyia NUAMHApPH4Yeckod (opMEI mpexn-
cTaenseT Keagpar. B cocyn moMemen map, RKacapmuiica mu-
JAHHIPHYECKOH TOBEPXHOCTH, AHA H BepXHEro YPOBHA BOJRL,
samonnusiieit cocyn mopepxy. Ilocse TOro Kak IMIAD BRIHYIH
H3 BOAB, e¢ ypoBeHb onycrunca go 10 cm, Hafiaurte obnem
mIapa.

2) B npaBMNBHYK TPEeYrOABHYI) NMHPAMHAY BIHCAHA ciepa,
UEHTP KOTOpPOH JeAHT BHCOTY MUDAMMAL B OTHOIIEHHH D @ 4,
CYHTAA OT BepIlnHE. Haliaure mnomans cheprl, ecin cropo-
H& OCHOBAHEAS OHPAMMJLI pABHAa 124/3 em.

122.7*, OGrer KoHYCA B 2 41 pasa Gonnllle offbeMA BOIWCAHHEOTO B HEro

mapa. Hafinute BeauuuHy yria mMesxay ofpasywomeil KoHyca
H DAOCKOCTLIO OCHOBAHUA.

122.8*, OrtHOWeHHe 00BeMa KOHYCA K 00BeMy BOHCAHHOIO B KOHYC

mgpa pabHo 8 @ 3. HaitauTe Benmuuny yria NIpH BepHInHe
OCeBOro CeTeHHA KOHYCA.

UTOrOBOE NOBTOPEHHE KYPCA CTEPEOMETPHM
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123.2.

123.3.

142

§ 123. METOA KOOPAMHAT H BEKTOPH B NPOCTPAHCTBE

1) Terpaszp DABC 3anaE KOOpPAMHATAMM CEOHX BEPIIHH:
D(2;1;38), A(1; 0; 0), B(-1; 15 0), C (25 -1; 0).

a) B raxoil KoopAHMHATHOR HIOCKOCTH JE€XKHT OCHOBAHME TET-
pasagpa ABC?

6) Haitnnte 0o6meM TeTpasipa.

2) Oana mpaBUALHAS TpeyroabHea nupamuga M ABC, Haii-

AuTE CHAAAPHOE MPOH3IBElEeHHE AM . BC.

1) Terpasap PEFK a2aaaH KOOPAMHATAMM CBOHX BepPIIHH:
P(2;8;-6), E(2;-1; 0), F(1;-2; 0), K (-1; 3; 0).

a) B kaxoii KOOPAHHATHON ILIOCKOCTH JEXHT OCHOBAHHE TeT-
paagpa EFK?

6} Haitnute o6meM TeTpasgpa.

2) Hana npaBHJIBHAA YeTHPEXYTONLHAS TNHpAMHAA MABCD.

HaiiauTe cRaJdaprOe NMPOHIBEACHHE Eﬁ . Il?é

1) INupamnga MABCD 3sazaRa KoODZMHATAMHM CBOMX Eep-
mun: M (-1; 2; 5), A(1;-1;2), B(-2;1; 2), C(-1; 3; 2),
D(3; 1; 2).

a) Kak pacmofio;KeHa MIOCKOCTH ocHoBaEuWa ABCD oTHOCH-
TeABHO KOODAWHATHRIX IJIoCKOcTeH?

6) HalianTe obbeM DHpaM#zgEl,
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2) B Te'rpaa.npé MABC £MAC = #AMARB, AB = AC. Haligure

CKaApHOe TpoHIBeIcHHe Aﬁ - BC.

1) Nupamuaa PEFKM 3agaHa KOOPRMHATAMHM CBOMX Bep-
mmeE: P (2;-4;-5), E(2;-3;1), F(1;-2;1), K(0;1;1),
M (3;-15 1).

a) Kak pacmonomena mAoCKOCTh ocHOBaBUA EFKM ormocu-
TeAbHO KOOPAHHATHHIX NMAOCKOCTEH?

6) Halignre ofbeM mupaMuaEL.

2) OcHoBaHHeM UYeTHDpPeXyroabHoli nupamuanl MABCD cay-
mur poMb ABCD, AMAB=4ZMAD, Haiigure cKanfsipHoe

IPOU3BEALHAS AM - BD.

1) B Trerpasipe DABC DB 1L ABC u yron Mexay AD u BC
papen 60°. HaliauTe mA0IDAAL TIOBREPXHOCTH TeTPasApa, €CAH
USBECTHE ROOPAUHATE! BEepIIHH ero ocHopamRa: A (0; -2; 0),
C(0; 0; 0), B (-2; 0; 0).

2) B ryfbe ABCDA,B,C,D, E — cepeguna AA,, M — cepe-
auea AD, a F — penrp rpavn DD, C,C. Hajignrte cKanapHoe

npouseeacune EF - B M,

1) B unpamage MABCD u3BeCTHR KOCDAMHATH BEPIIHH
ocHoBamuA: A (2;0;0), B(0; 0; 0), C(0; 2; 0), D (2; 2; 0),
MB 1 ABC. HalauTe mIowiagh TOBEPXHOCTH NOHPAMMIEI,
econ yron mexay MC u BD paeern 60°.

2) B ky6e ABCDA,B,C\D, P — cepeauna AA,, K — ce-
peguaa CD, a @ — peaTp rpaur BB,C,C. Halinure cranap-

HOe TpoMIBEJCHUE P_Q. - B|K.

§ 124, B3IAUMHOE PACRONOXEHME NPAMbBIX
W NAOCKOCTEA B MPOCTPAHCTRE

Han ky6 ABCDA,B.C,D,.

1) HocrpofiTe ceaenme Ry6a MIOCKOCThED, Npoxojaineil yepes
BD n cepeguny D,C, — rouny E.

2) KakoRo B3aHMHOE€ TIOMIOYKEHHE TMPHEMEIX:

a) BD n FE, rge FE — nuEnd nepeceyeHHMs cexyllell mnoc-
KOCTH ¢ miIocKocThie A,B,C;

6) DE n CCy;

B) AA, 1 FE?

3) Haiigute oTHOmenNe 00beMOB YacTelt Kyba, pasgeneHHEIX
3TOH IJICCKGCTLIO.

Jana npsmas npusma ABCA,BC,, ocHOBAHHEM KOTODO# Ciry-
MUT paPHOGeApeHHEN! OPAMOYroARHSIH TpeyroavHEK ABC
(£C = 90°). Bokosoe pefpo NpU3ME PABHO KATETY OCHOBAHHA.
1) IlocrpoiiTe ceuyeHHe IIPHEMEI IIMOCKOCTBIO, HpoXomaliett
vepes AC # cepeauny C,B, — rouky F.

2) Kaxoro B3aHMHOE€ IOJNOKEHHEe NPAMEIX:

a) AC u EF, rge EF — nmuHusa mepecedeHHS cekyileii nmoc-
KOCTH ¢ nnockocTer A,B,C;;
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6) EF u AA;;

B) FC u BB,?

3} Hafiaute orHOmeHHe 00BEMOB BACTeH TPHUIMEI, DA3ZEIEH-
HEIX 3TOH IIOCKOCTHIO.

OcHOBaHHMEM OPAMOro NMApANISNeDHIeAA CIYKAT poMb ¢ yr-
JoM 60°. Bororoe pebpo nmapannerenunesna B 2 pasa Goabme
CTOPOHEI €r0 OCHOBAHHA,

1) IlocTpoiiTe ceueHHe NMAPAIJIEJEIHOEAA IIOCKOCTHIO, IPO-
xoaAameii yepes CTOPOHY OCHOBAHAY H CepeAAHy IPOTHBOJIE-
mamero GoroBoro pebpa.

2) Kakoit yroa ¢ 0CHOBAHHEM COCTABIAET NIAOCKOCTD CEUeHHAT
3) Haiignare oTHOIEeEHe 00LEMOB YacTell mapajienenIuness,
pasgeleHHBIX 3T0H NAOCKOCTHIO.

B mpasuasHOi TpeyroJeHOR npraMe Goxoroe peGpo BABoOe
Gonplile CTOPOHEI OCHOBAHHA.

1) IlocTpoiiTe ceueHHe NPHIMH IJIOCKOCTHIO, TPOXOoAAwel
Yepes BEpPHIHHY OCHOBAHHA Y CepPeiHHY TPOTHBOJEKAIIEro
Goxoeoro pedpa DapaidielbHO TNPOTHBOJEKAmeH CTOPOHe
OCHOBAHAA.

2) Kaxoit yroa ¢ cCHOBAHHEM COCTABMAET NIAOCKOCTE CEUEHMAT
3) HaliznTe OTHOmMeEHHe 0G'HEMOB UaCTEH NPU3MEI, pasaeleH-
HHX 9T0H IOCKOCTHIO.

B npasunsuo#t TpeyroabHoll mupamuage MABC GoxoBble rpa-
HHM HAKJOHEHh K OCHOBAHHIO moj yraom G0°,

1) IlocTpoiiTe cedeHMe THPAMHIOB IIIOCKOCTRIO, IPOXOoSAIIeH
yepez BepIIMHY A, KoTopas OpLia Ol HepOneHAMKYAAPHA Ipa-
HH MBC n napannennHa BC.

2) Karoit yron cocrasnser ¢ 3Toil niaockocTeio pebpo AM?
3) HaiiauTe oTHOommeHMe 00beMOB YacTell IHMpaMHMAN, pasje-
JIeHHBIX 3TOH IJ0CKOCTBIO.

B npaBpunbHOll veTHpeXyronbHol nupamnge MABCD Goxo-
Bbieé 'PaHH HAKJIOHEHH K OCHOBAHHMIO mop yraoM 60°.

1) IlocTpofiTe ceveHMe EHPAMHIRI ILIOCKOCTEIO, NPOXOAAeii
yepea cTopoRy CD nmepneHAMKYJXAPHO K rpaHa AMB,

2) Kaxoil yron cocraBaser ¢ 3Toil nminocKocTso pebpo MC?
3) HailiauTe orHOlIeHWe 00'BEMOE uaCTeil MIMpAMHALL, pasie-
JIEHHRIX 9TOii TLNOCKOCTBIO.

§ 125. NEPNEHAMKYNAPHOCTL B NPOCTPAHCTBE

. B npasunsHo# TpeyronsHoli nupamuge DABC Goxkoeoe pebpo

HAKJOHEHO K INOCKOCTH OCHOBAHHA TMOX yr.nou 45°, Buicora
NHEpaMuaas paepHa H,

1} HoxamxuTte, 4TO MAOCKOCTE ADE, rae E — cepeauna BC,
NepOeHAHKYAAPHA MIOCKOCTH OCHOBAHHA.

2} HaiignTe BeIHUMHY ABYrpaHHoro yrja DBCA,

3) HafiauTe naoinaik 60K0BO# MOBepPXHOCTH NAPAMAIEL.

4) HaiiauTe maoinagk ONMCAHHON OKOMO NMHPaAMUAEL chEpPH.
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B npaBuarHOH ueTHpexyroasHoii nupamaze MABCD Goxo-
Boe pefpo HAKJIOHEHO K OCHOBAHHIO NOA yraoM 45°, a cropona
OCHOBAHHA PaABHA a.

1) JoKaxXHTe, YTO NAOCKOCTE AMC nepneHAUKYIADHA ILIOC-
KOCTH OCHOBAHMA.

2) HafiguTe BexnuHAY ABYrpaHHoro yraa MCDA,

3) Hafizure naomazes Goxopoii MOBePXHOCTH HHAPAMHAAHL.

4) Hafiagure ofmeM ONNCAHHOTO OHOJO NHpaMHALI Ilapa.

B nparunsHoil gerpipexyronsHofl mupaMuge G0KOBHE IPaHH
HAKJIOHEHBI K OCHOBAHHK) IOZ YT/IOM ¢. Paguyc BOHcAHHOTO
B mApaMAfay mapa paseH R. Hafigwre:

1) nromaae G0OKOBON# MOBEPXHOCTH MHPAMUIALI;

2) paccToAHHE OT LEHTPA OCHOBAHHA A0 GOKOBON rpanm;

3) yroxn mexay GOXKoBHM pefpoM H MIOCKOCTBIO OCHOBAHUA,
B npasunnpHOli Tpeyroapaoilt nHpaMuae GOKOBHIE I'paHHU Ha-
KJIOHEHK K OCHOBAHHI) NIOZ yIJoM o. Pajuye BIHCAHHOrO
B TupaMHAy mapa pasen R, Haifiaure:

1) naomaar GOKOBOH MOBEPXHOCTH MAPAMAAH;

2) paccToAaHHe OT LEHTDPA OCHOBAERHA Ao (OKOBOIl rpanHu;

3) yroa Mex Ay 60KOBHM pefpoM H NJOCKOCTHI0O OCHOBAHHA.
B unanegp snuceHa napamuga DABC Tak, 94TO OCHOBAHAE
napamuael ABC BnHcaHO B OCHOBaHHE NHUIAHHAPA, a pedpo
DB coBnagger ¢ ero ofijpasywmeil, HasecTao, uro AB = BC,
AC =a, LZBAC = ¢, a nJ0IIARE ONMHCAHAON 0KON0 NUPEMHIK
chepur pasHa 27ma2,

1) Hafiaure nnomans GOKOBOH IMOBEPXHOCTH IUIAAHADA.

2) Hafigure yroa Mexay pefpom DB u naocrocteio ADC,
3) Kexopo oTHOmIEHHe O/BEMOE NHPAMHAR B OHJIAHApa?

B nuianuap BnucaHa nupaMmga DABC Tax, 4TO OoCHOBAHHE
onupaMugxl ABC BnucaHO B OCHOBAHHWE IHIHHAPA, a pebpo AD
coBIafaeT ¢ ero obpasymmeit. UasecTHo, uTo AB=AC=a,
ZA =0, a 00eM ONHCAHHOTO OKOJO NHDAMHAEL IIAPA pPABEH
na? 2

g

1) Hailagute nnomage 6oxoBoi NMOBEDXHOCTH MHAHHAPA.

2) Haiigure yron mexay peGpom AD u mnockocreio BDC,
3) Kakopo oTHOmMEeHHe 00'BeMOB NHpAMHALI M OMiIAHAPa?
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KOHTPOJIbHBIE 3AAAHUA

3apanue 1
HAUANBHBIE FTEOMETPHUECKME CBEAEHMA

1) Tpu Touxkm B, D u C nemar ma npamoit ¢. HasectHo,
yro BD =17 em, DC = 25 em. Kakoit Moer GHTH AAHHA OT-
pesxa BC?

2) Tlpameie MC n DE nepecekawTca B Touke O TAK, UTO CYM-
Ma yrnos MOE u DOC pasma 204°. Hafizure yron MOD.
3)* Bmaa, uro AB =6 cM, HaliauTe Ha npaMoit AB Bce TakHe
roaxkH X, at0 XA + XB =10.

1) Toukn E, F u K nemar Ha npamoii m, EF =12 cm,
FK =15 cm. Karoit moxer ObiTh gauHa EK?

2) Ilpamele AB w CD nepecerkalorcd B Touke O Tak, 4YTO
yroa AQC B 2 pasza Gonsme yraa COB. Hajignte yron DOB.
3)* Bmasa, uro EF = 10 cM, HaliguTe Ha upamoit EF Bce TakHe
TOUKH Y, 9T0 YE + YF =9.

1} Tpn Toukn M, N u K nesxkar Ha npamoii b. HasecTHo,
yro MK = 15 cm, NK = 18 oM, Kakxoit MoKeT GHITE AAMHA OT-
peaka MK?

2) IIpameie AD ¥ BC nepecekalorcsa B Touke () TaK, YTO CYMMAa
yrnoe AOB u COD pasna 108°. Haiigure yron BOD.

3)* Zmasa, yro MN = 7 cm, RajiguTe HA npamoit MN Bce Takne
TouKH Z, uto ZM + ZN = 11.

1) Ha npsamoit a4 nexat Touknm M, K u L, MK =25 cm,
KL =4 em. Kaxum MoxeT GriTh paccToanue ML?

2) Ilpamue EF u OM nepecekatorcd B Todke O Tak, uTo
yron EOM ua 20° Gonasile yraa MOF. Haiiaure yron EQOM.
3)* Bmaa, uro KL = 5, HaliguTe ma opAaMoit KL Bce Takue Tou-
Ku M, uro KM + LM =4.

3apaHue 2
TPEYIrONbHUKH

1) Ha pucynke 235 BO = 00, LABD = LACD. fokamure, 4T0
NAQOB = ADOC.

2) Jlya AD — Guccexkrpuca yraa BAC (pne. 236). oxamure,
uro AABD = AACD, ecau AB = AC.

3)* Tpeyroasaux ABC pasrofSeapenHbili, BKX — Bucora Tpe-
yronbERKa (prc. 237). Haitamre:

a) LACE, eciu £4 = 70°%

6) AK, ecnm nepuMeTp TpeyYroNbHMKa paseH 20 cM H AB = 8 cMm.
1) Orpesku MN H PK umeior obmyio cepeawny (puc. 238).
Hoxamure, uro ANOP = AMOK.

2) JIyy AD — buccextpuca yraa BAC (pnac. 239). Hokaxure,
arg AB = AC, eCcJlH H3BeCTHO, uTo LADB = ZADC,



D c K C\p

Puc., 235 Puc. 236 Pue. 237
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Prc. 238 Puc. 239 Puc. 240

3)* TpeyroasHHk ABC pasHoOenpeHHmli, BE — OmcceKTpHCca
TpeyroasEnka (puc. 240). Haligure:

a) ZBAC, ecin LACK =107

0) mepumetp TpeyronsHHKA ABC, ecnu EA = 3 cm, BC = 10 cm.

1) Ha pucyuke 241 DO = OB, LADQ = Z(CBO, Hokaxure, 4T0
HLAOD = ACOB.
2) Ha pucyHKe 242 OM = MP n OFE = PE. [oxaxnare, 4TO
aydy EM — 6uccexTpuca yraa OEP.
3)* Tpeyroabaux ABC pasHoGegpeHHRIL, BD — prICOTA TpE-
yronsHuka (puc. 243). Halinure:
a) DC, ecnu AB=12 ¢Mm H DepEMeTp TpPeyroJLHHKA paBeH
32 cm;
6) ZBCK, ecin LA = 65°,
B B
(&)
0 M E
A C P A D C K
Pne. 241 Puc. 242 Puc. 243
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A . c K
Puc., 244 Puc. 245

1) Orpesxm AB m CD rouxolt mepecedeHHA ZeNATCH MOOOMAM
(puc. 244). Hokaxure, uTo ADOA = ACOB.

2) Ha puacynxe 245 MP=KP, DM = DK, Hokamxure, d9To
ayda DP — fuccekTpuca yraa MDK.

3)* Tpeyroaeunk ABC paBnoGeapennsili, BD — GuccerkTpHca
TpeyroaeHEKa (puc. 2406). Hafinure:

a) ZBCA, ecain LFAB = 130°;

0) mepHMeTp TpeyronsHEHKA ABC, econ AB =50 MM, AD=
= 20 MM.

3aganHe 3
NAPANNENBHBLIE NPAMBIE

1) Orpeaxku PK n MN nepecexalorcA B HX cepeguHe (. Jloka-
HMHTe, uTe mpamele PAM u KN napannenvHh.

2) NlpaMuie AD » BK napannieanHul, LABK = 54°, BD — Guc-
cexkrpuca yraa ABK (puc. 247). Haligure yriW TpeyrolbHH-
Ka ABD,

3)* IaEH ABA B3aUMHO NePOeHAMKYJAPHBIX THAMETDPA OKPVI-
HOCTH, U3 KOTOPHIX OZHMH AeJHT Xopay nomoaaMm. Hoxakwre,
YTo XOpAA H Apyroii AuaMerp mapaiajenbHH.

1) Ha npamoii @ pacnojioxeHn cTopoHH AC n A,C, Tpeyroan-
HUKOB ABC m A, B\C, (pepmuRr B m B, HaxoRATcA no ofHY
CcTOPOHY OT a4), AB=A B, AC= A,C,, ZBAC=/BAC,,
Horaxcnre, uro BC || B,C,.

B A/ D

F A D c B K

Puc. 246 Puc. 247
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¢ A\ ¢ K B

Prc. 248 Puc. 249 Puc, 250

2) Ilpamuie AD 1 BC napannenblnl, ZDAC = 32°, CA — Gue-
cexkTpuca yrota BCD (puc. 248). Hatigure yron CDK.

3)* Xoppoa napaiiejbHa THAMETDPY OKDPVKHOCTH, ApPyro# mua-
MeTpP OPOXOAHT 4Yepes ee cepeAHHy. Jokaskmre, 9To 3TH gna-
MEeTDPH. BIAHMHO HepHeHANKYIAAPHE.

1) Toura O apnaercs ofimeit cepeannol orpeskos PA u KN.
Hokayure, uro npameie PK 1 MN napaanenbHBI.

2) Mpsameie AC u BK napannenensr, £BCA = 37°, BC — Guc-
cekTpHca yraa ABP (puc. 249). Haianre yron KBA.

3)* MunaMeTp OKRPYHOCTH Ae/HT ABe XOpALI HmolonaM. Jloka-
MUTE, YTO DTH XOPALI NAPANIEIBHEL

1) Ha opamoii & pacnoxoxensl cTopoHnl AC u A,C, Tpeyroian-
HHKOB ABC 1 A B,C, (pepitunnl B v B, HaX0ZATCA MO OIHY
CTOPOHY OT a), AB = A |B,, AC = A ,C,, BC = B,C,. Tokaxxure,
yro AB || A B,.

2) IIpsmeie AC u BK napannensHrl, ZCAB = 88°, BC — 6uc-
cekrpuca yrina ABK (puc. 250). Haitaute yron ACB,

3)* NaHu ABe napaaieNbHEE XOPAB OKPYXHOCTH. Jduamerp
AeJUT OAHY H3 HHAX nonomaM. Joka)xkuTe, YTO H BTOpaAS Xopja
OEXUTCH DTHM AHAMETPOM DONOJIAM.

3apanue 4
CYMMA YINOB TPEYTOJIbHHKA.

COOTHOWEHHE MEXAY CTOPOHAMU H YINAMH TPEYIOAbHHMKA

4‘1.

1) Tpeyroasaux ABC paBuobegpenubiit B

(AB = AC), ZABC = 20° (pnc. 251). Haii-

aure yroa DCF.

2) Touka D nemur ma cropore AC Tpe-

yronsHuKa ABC, <ZBDA =40°. [Hoxa-

wute, uro BC > BD. Momxer au yvron C

6BITE pasHBIM 41°, 40°, 39°7 Orser oboc-

HyHTe.

3)* B rpeyroneuure KAC ZKAC = 100°, A c D
ZAKC = 20°, DeKC, £LZDAC = 60°,

DC =12 cm. HafigaTe mepuMeTp Tpeyrojb- F
HHKa ADC, Pre. 251
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1) Tpeyroawaux ABC pasHo- B
Seapennslit (AB = BC), LDCE =
=40° (pme. 252). HafiauTe

yroa ABC,

2) Touxka M nexur Ha cTO- D
poHe ED tpeyroawHuka FED, A C\
B Kotopom vroa E rynoil,

£ZFMD = 100°, Hoxaxure, 94T0 E

FE > ME. Moxer nu yroa D Prc. 252
OLiTH pasen 79°, 80°, 81°? :

Orser ofocayitre.

3)* B TpeyronsHuke MOP AOMP=10°, ZMPO =60°,
K e MP, /MOK =50°, OP =8 cu. Hafinure mepumerp Tpe-
yroaeauka OKP,

1) Tpeyronsuux ABC pasaobespenuwiii (AB = BC), ZDBE = 50°
(puc. 253). Haitanre yron BCA.

2) Tourka F nmesxkur Ha cropoHe KE TpeyroasEMra KCE,
ZCFE = 70°, Joxkamnre, uro KC > CF, Moxer an yroa K SmTh
paeen 71°, T0°, 69°7 Oreer oGocHyliTe.

3)* B Tpeyroapuuke ABC ZABC=50°, De BC, LBAD-=
=10°, LDAC =60°, AD =7 cm. Haligure nepaMerp Tpeyroikb-
HuKa ADC.

1) Ha pucyHxe 254 TpeyroasHuk PTK papHoGeApeHHBIH
(PT=KT), £TKP = 40°. Haiigure yron MTN.

2) Touxka N pexuT Ha cTopoHe AM TpeyroanHEKA APM,
ZANP = 105°, ZNPM =60°. Horexunre, uro MN < PM,
Mo:ker au yron A Otk paBHRIM 74°, 756°, T8°? Orser oboc-
HyHTE,

3)* B rpeyroarEvRe ABC LBAC =100°, LABC = 20°, K € BC,
ZAKB = 120°. Ilepumerp TpeyronbHuka AKC pasen 39 cm.
Haiinure AK.

D E
B

Puc, 253 Pac. 254
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) 3apnaHne 5
CBOWCTBA NMPAMOYTONbHLIX TPEYTONbHUKOB

1) Oamo: AD 1L DC, BC L DC, OD = OC (puc. 255). Hoxaxu-
Te, aT0 AQ = BO.

2) B nmpamoyronsHoM TpeyroaeHuke ABC (£C =90°) £B = 60°,
AC = 10 ¢y, Hailtnure paccrosane oT Bepitnabl C no npaMoii AB.
3)* CM — MepmaHa NpPAMOYTOJNBHOTO TpeyronsHHKa ABC
(£C =90, BK | MC, MK = KC. Haligure yIJIsl TpeyrojJbHHN-
Ka AMC.,

1) Hamo: £LPKO =AMTO =90°, PO =0OM (puc. 256). Jloka-
aure, yro PK = MT.

2) B npamoyroasHoOM TpeyronsHuke ABC (£C = 90°) £B = 60°.
Paceroasne or pepiimees O ao AB paeHo 7 cM. Haiiaure AC.
3)* BE — pricora paBHOGeAPEHEOr0 TpeyroibHuka ABC
{AB=BC), EK 1 AB, LAEK = /BEK. Haiiaute yrael Tpe-
yroneauka ABC.

1) Jano: AB 1 BD, CD 1 BD, £ZBAD=/BCD ({(pwc. 257).
Horaxure, uro AD = BC.

2) B npamoyroasHoM TpeyronsHake ABC (ZC =90°)CK L AB,
£LACK = 60°, AC = 28 ¢m, HafiguTe paccTogaBre or BepiIMER C
IO THNOTEeHY3H.

3)* PO — srnicora pasHoGegperHOro rpeyroasHuka EPT
(EP = PT), OM — megnaua TpeyronbHnra EOP, PK 1 MO,
ZMPK = ZOPK, Hafigure yraul tpeyroanHuxa EPT,

1) Dano: £BAD = /BCD =90°, ZCBD = /ADB (puc. 258).
Hoxasxute, uro AB =CD.

B
P M
D + } d
(2] c 0
A K T
Pec. 255 Pue, 256
A
B ¢
B D
a)
C A D
Pue. 257 Prc. 258
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2) B npaMoyroabHoM tpeyronbHHKe ABC (£C = 90°)CE 1L AB,
CE = 14 cm, £LACE = 60°. Haitanre paceToasme or BepIIMELl A
Fo xkartera BC.

3)* CE — megmama paBHoGOeApeHHOro TpeyronwHuka ACBHB
(AC=CB), ET L AC n AT = TC. HajianTe yrael TPeyroib-
Hura BEC.

3anaume 6
MHOTOYroNbHHKH

1} duaropanu mpamoyroabHuka ABCD nepecekalorcs B TOU-
ke 0. Haligure yrau Tpeyroapuuxa COD, ecnu £ZADRB = 40°,
2} B papannenorpamMe ABCD 6uccexktpnca yraa C nepecexa-
eT ¢cTopoHy AB B TOouke M.

a) HokaxuTe, 4YTO TpeyronbHHKE CBM pasHOGeApeHHEIN.

6} Haitnure nepumerp mapaijaejorpaMma, ecin AM = 3,7 om,
MAB=15,9 am.

3) HOuaromanu nmapannenorpamma ABCD mepecekaloTcs B TOY-
Ke O, P — cepeauHa orpeska OB, K — cepeguHa oTpeska OD,
Hoxraxare, uro APCK --— napanneaorpaMm.

4)* TlocrpoiiTe poM0 oo ZHATOHAAN W NEePHeERHKYIAAPY, HIPO-
BeJeHHOMY H3 TOUKH [epecedyeHHA IHArOHAJNel K OpAMOll, co-
Fepsameif cTopoHY pomOa.

1) B poube ABCD /BAC : ZABD=1 ;2. Haligure yras
pomba.

2) Ha cropone BC mapanaenorpaMMa ABCD assara Touka E
TakKk, 9yro AB = BE,

a) Hoxaskmre, ure AE — 6HcceKTpHca yriaa A Dapanxeno-
rpaMMa.

6) HalijauTe IepEMeTp LIapaiiejorpaMma, ecan CD =6 cwm,
EC =8,5 cm.

3) Ha croponax AB n CID nmapannenorpamma ABCD paaTm
ToukH M n K cooTsercTRenno, AM = MB, CK = KD. Hokaxn-
Te, uTo MBKD — napannemorpaMm.

4)* IlocTpoiiTe HOPAMOYTOJABHME OO CTOPOHE H VIV MeXAY
AUArOHANAMH, TDOTHBOJIEKANIEMY 3TOH CTOPOHE.

1} B pomfie ABCD ZBAD ; ZABC =1 : 5. Haiigure yron BAC
" yroa ABD.

2} B napannenorpamme ABCD nposeaena 6muccekTprca yrna B,
KoTopas nepecekaer cropony AD B Touxe M.

a) JorakuTe, U4TO TpeyroJdbHHUK ABM parHobeApeHHEIHR.

6) Hailinure mepumMerp mapanienorpamma, ecin AM = 4.5 ¢,
DM =26 cm.

38) BuccekTpHca yraa A napaanenorpamma ABCD nepecekaer
cropory BC B rouke K, a 6uccexTpica yriaa C nepecekaer cTo-
porny AD B toure M. Horaxure, 40 AKCM — napanneno-
rpaMM,
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4)* HocrpoiiTe NpAMOYIrOJBHHKE MO CTOPOHE H IEeDNeHAHKY-
nAapyY, NPpOBEISHHOMY H3 BEPUHINHH NPAMOYTONBHHKA K ero gaa-
rOHAJH,

1) Ouaronany npaMoyvroabHHKa ABCD nepecerawpTcd B TOY-
re . HaliznTe yram tpeyroabHuka AOD, ecan ZCOD = 50°,
2) Ha ctopone AD napannenorpamma ABCD psara toukxa M
Tag, uro DM = DC,

a) Hoxaxxnrte, uro CM — 6GuccekTpuca yraa C napaiieno-
TpaMMA.

6) Haiignre mepuMerp napannelorpaMma, ecau AR = 8,5 cm,
AM = 3.5 em.

3) AC — awparoHanbs mapannexacrpamma ABCD. Buecerxtpuca
yrna BAC nepecekaer cropory BC B Touke K, a GHccekTpHca
yrna ACD nepecexaer cropoHy AD B Touke P. Joxamure, uro
APCK — napannenorpamm.

4)* TlocrpoiiTe poMf mo auaroHanu M yray pombGa, npeTusoxe-
MRaigeMy aTofl AuaroHamu.

3anauwe 7
AAoWAAH

1) CMe)kHEIe CTODOHH mapaajejaorpamMma paseEn 52 m 30 cm,
a ocTpulii yrod paseH 30°. HaliauTe nnolagk napajaeno-
rpaMma.

2) BriuncnuTte mnomans rpaneuni ABCD ¢ ocHopannamu AD
u BC, ecin AD =24 cu, BC = 16 cu, £A =45°, £D = 90°,

3) Hau TpeyroabEUK ABC. Ha cropoHe AC orMersTe Touky K
TAK, YTOGH mnomanes TpeyroabHHKAa ABK Oniaa sapoe Goablle
nIomany Tpeyroapuuka BKC.

4)* BricoTa paBHOCTODOHHErO TpeyrojlbHHKa paBHa 6 cm. Haii-
AUTe CYMMY DpaccTosHuii or npouspodbaod TOUKH, BIATOH
BHYTPH PTOr0 TPeyroJbHHKA, A0 €r0 CTODOH.

1) Buicora BK, nposegenHasi K ctopone AD napaanenorpaMmma
ABCD, penur a1y cTopoHY Ha zBa oTpeska AK =T eMm, KD =
= 15 cm. Hajigure miclagk NapannenorpaMmMa, eclin ZA = 45°.,
2) BruHCANTEe NAomaasL Tpanenun ABCD ¢ ocHOBaHHAMN AD
u BC, ecim BC =13 cmM, AD=27 ¢m, CD =10 cm, £D = 30°.
3) Han Ttpeyronnuux MKP. Ha cropome MK oTMersTe TOY-
Ky T rtak, 94ToOH Inmomanas TpeyroasHuka MTP Guna BTpoe
MeHBIIe OA0IAZA TpeyronbHuka MKP.

4)* B pasHOCTOPOHHEM TpeyrolbHHKe OGOonbmas CTOpPOHA €O-
cragaaer 0,75 or cymmm gByx apyrux. Touxka M, npunes-
JeXMAIAHA @TOH CTOpPOHE, ABJIASTCA KOHIOM ORCCEKTPHCH Tpe-
yroasHuka. Haligure paccrosHme or Touxkn M jgo Medblneit
CTOPOHEI TPEYrOJbHHKA, €¢I MeHbIIAA BHCOTA TPeyrOMbHHKA
paBHa 4 cM.

1) B rpeyroasunke ABC BpicOTH AA; U BB, paBHBI COOTBET-
creeHno O m 7 cm, BC = 21 cm. Haligute AC.
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2) B rpaneunu ABCD yron BAD npamoii. Anarouans AC pas-
Ha GokoBoit cropone CD u cocrasnser ¢ Heit yroa 90°. Bricota
tpanenun CK paera 6 cv. HafiguTe naolnaib TPAMEIHH.

3) IloctpoiiTe napannenorpaMM, HMeIMUN TAKYK Ke NAC-
mMans, KAK AaHHEIA TPeyronhHHK.

4)* B BHNYKJOM YeTRIpeXyronbHHke ABCD npoBefeHbl AHATO-
Hanu. HMaBecTHO, WTO NIOImaAM TpeyroJsHHKoB ABD, ACD,
BCD paensl. JoKamxHETe, YTO AAHHBIH YeTHEIDEXYTONBHHK ABRJIA-
eTCH OAPAJJIEAOrPaMMOM.

1} B tpeyroneauke MPK MP =14 cm, PK = 21 cM, Bhico-
ta KK, parna 18 cm. Hadiaure Baicory MM,

2) B Tpanenuu ABCD A =90°. Brucora CK cocrasager
¢ puaroHankiy AC u GokoBoil cropoHoil CD yraer, paBaRIe 45°,
AK = 8 cm. HalignTe niomafAsk TpanenHH.

3) IocTpoiiTe TPeyroJEHHK, EMEKOIIHHE TAKYIO Ke ILIOMIAAb,
KAaK JAHHEIH IAPALIeJOrpaMM.

4)* B BRIMYKJIOM 4eTEIPEXYTOILHHEe ABCD npoBefieHE AHATO-
Hanu. M3BecTHO, 4YTO NJACHIAAH TpeYroAbHHKOB ABD u ACD
DABHEI, 8 IAOMAAH TpeyroabHAKoB ACD m BCD ne papum. Ho-
K&MHTe, YTO JAHHHH YeTLIPeXYTOILHUK SBISEeTCH Tpamenuell.

3apanue 8
MOAOBHE TPEYIOALHUKOB

1) Ha pHcyare 259 AB = 7,5, BC = 10,5, BE= 2,5, BD=38,5. .
a) Horasxure, aro npamuie DE u AC mapanjelbHH.

6) Haiignte oTHONMeHMe MepHMeTPOB K MICIIaAell TPeyTONBLHU-
KoB ABC u EBD.

2) AC — pnarovany npamoyronbHuKa ABCD, OcHopaume
nepneHaHkynaps BK, nmpopegeHHOrO K 9TOH AWATOHANH, AEJHT
ee Ba 4acTH 3 B 9 cM. HalinnTe mromaib NpAMOYroJLHHKA.
3)% MuarcoHanb TpamemWH ¢ OCHOBaHMAMH 4 H 16 cM gennAT ee
HA ABA NTopoOHEIX TpevroapHHKa. Haliapre anuay stofi auaro-
HAJNH. :

1) ABCD — Tpaneuusa, AK : KB=2: 7 (puec. 260).

a) Hokaxcure, uro PK - BK = AK « KC.

©) HailguTe OTHOmMeHHe nmioliajeli H IepNMeTpoOR TPEYTONLHH-
Ko APK n KBC,

D E B C

B

A C P A D
Prc. 259 Puc. 260
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Prc. 261 Pm‘;:. 262

2) AmarcEanm pomGa ABCD nepecexaiorca B Touke O, OK —
NepneHgaKyaAap &k cropoHe AB, OK = 43 cu. Haiigure nepH-
MeTp pomba, ecin OB = 8 cu.

3)* B BLINyKNoM "YeTHpexyroasEnke ABCD AB =6 cM, BC =
=9 ¢emMm, CD =10 cM, DA = 25 cm, AC = 15 oM. [lokasxuTe, 9TO
JeTHPeXYyroabHHK ABCD — Tpameums.

1) Ipavrie MN u CD napannensHul (puc. 261).

a) Hokawnre, utro OM - OD = 0OC - ON,

) HaiiapTe oTHOMmeHHe Daomanel H IepHMeTPOR TPEeYTOARHH-
KoB OMN u OCD, ecoam OM =2 e, MC =3 cM.

2) ABCD — npamoyroisHHK, (OD — BricoTa TpeyronesHKa ACD.
HaifinHTe nepuMeTp NpaMoyroJbHHKA, eclda DO = 4,8 cm, A0 =
=3,6 cm.

3)* Iuaromans TpameuuH, paBHaA 6 cM, ZeNnHT ee¢ HA ABA IIO-
A0GHBIX TpeyronsHHKa., HalifjuTe MeHLIIee OCHOBaHHE, eCMH
6oaswee papHO 12 cM.

1) Ha pucyske 262 OM = 18,5 cm, OK = 27 cM, ON = 5,5 em,
OF =11 ¢cm,

a) Joraknare, 910 npaMble MN u KP napanneiabHH.

6) Haiiaure oTHollleHHe mnomaneii ¥ MepHMeTpOB TPEYIrOALHH-
KoB OMN n OKP.

2) HaifigaTe naowagb pomba ABCD, ecan ocHOBAHHE MepleH-
JUKYIADA, NPOBeAEeHHOIC HE TOUKH OepecedeHAA AWATOHANEH
A0 OZHOHN H3 CTOPOH, AGJHT €& Ha OTpesKH 2 m 8 oM.

3)* HoxaxaTe, uroe npaMele AB n CD mapanrsensbHB, €CJIH 4e-
THPEXYTONEHAK ABCD BHOykauit 1 ABR=9 cM, BC =8 cMm,
CD=16cm, AD=6cM, BD =12 oM.

3apganwe 9

COOTHOLUEHHUE MEXJY CTOPOHAMU U YIAAMH
NPAMOYIONbHOT0 TPEYIONbHHKA

1) B TpeyroasErxe ABC £C =90°, BC = 7,9, AC = 18,3. Haii-
ARTe HEE3BECTHHIE BEMEHTEl STOTO TPEYTONBHHKA,

2) B paepuobenpeHHEOM TpeyroJLEEKe GOXKOBAA CTOPOHA DAB-
Ha 15 em, a yron apu sepmiude 140°, Haligure ocHOBAHKE TPE-
YTOJBHHKA.
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3) Cropona pomfa paBHa 4, a ero ocTpuii yron o. Hadigure
AHaronaau pomba.

4)* B ocTpoyrojsHOM TpeyroiaeHuke ABC HalianTe OTHOIIeHHe
CUHYCOB yros A u B, ecniv BC=a, AC =0,

1) B Tpeyroneurre MKE ZM =90°, KE = 12,5, KM = 10,24.
HafiguTe HeRSBeCTHHIE 3JIEMEHTHI 3TOrC TPEYFOJLHHKA.

2) B paBHOGeApeHHOM TPeyYrOJLHHKe BBICOTA, ONVINCHHAA HA
OCHOBaHHE, paBHa 17 cM, a yron npu Bepmunre 130°. HafinuTte
OCHOBAHHE TpeyroJbLHMKA.

3) Ocrpuii yron pombia paBer ¢, a ero 60JbMAR JHANOHANL
paepsa d, Halizmre cropony pomba M APYryi AHArOHAE.

4)* B ocTpoyroJbsROM TpeyronbHHKe A BC nafiinTe oTHOMEHHE
cTopor AB u BC, ecnu cuHycHr yraoe A u € paBHH COOTBETCT-
BeHHO p M k.

1) B Tpeyroavuuxe EPK /P =90°, EP = 0,29, PK = (0,195,
HafignTe HeNSBECTHRIE 3JIEMEHTRI 3TOIO TPEYrOJLHHKA,

2) B pasHoOGeapeHHOM TPeyIrOJBHHKE OCHOBAHHE paBHo 28 cM,
& yroa npu sepmese 70°. HafiauTe AnuAyY GOKOBOHA CTOPOHEL.

3) B npaMoyroabEoii TpameuMH OCHOBAHHA paBHK a4 H 24,
ocTphlt yroam paBen o. HailauTe HeH2ReCTHRIE CTOPOHLI Tpa-
OeHEH.

4)* B Ttpeyronsarke ABC yronm B rtynoii. CHHYC BHEIIHEro
yriaa opH sepmanHe B paser x, AB = ¢. Haitgute AC, ecaH cH-
Hyc yrina ACB pasen .

1) B Tpeyronenuxe PKD ZK =90°, PK =18,2, KD = 14,9,
Ha#iziiTe HeHEBECTHEIE BIEMEHTHI 9TOTO TPEYTONLHHKA.

2) B paBroGeIPpeHHOM TPeyroJabHMKe OCHOBaHHe paBHo 24 cM,
a yroax npm pepmmee 58°. HaliguTe BHICOTY, ONYIMEHHYID HA
OCHOBAHKE TPeYTOJIBHHUKE.

3) B nmpasoyronsroil Tpanenun BOnBnIags GOKoBaA CTOPOHA
papHA MeHBIIEMY OCHOBAHHAIO H paBHa 4. OcTputit yron paeeH o.
HafignTe HeHIBeCTHREIE CTOPOHH TDATELHH,

4)* B TpeyronsEEKe ABC yron C tyooi. Cuayc yraa B pa-
BeH x, AC=¥&, AB=¢. HailauTe cUHYC BHEIIHErQ YIJa 'rpe
YrOJLEHKA npH Bepmnse C.

3apanue 10
BAWCAHHDLIE U ONWCAHHLIE OKPYXXHOCTH

10.1. 1) Oxkpy:XHOCTEL ¢ IenTpoM O H pagnycoMm R onncaHa OKOJO

156

TpeyroneHaka ABC. Halfiaure croporny AB TpeyroabHHKA,
ecnx R =16 cq, £L0AB = 30°.

2) C noMombo DMPKYIA M AMHENKH MOCTpoliTe OKPYIRHOCTE,
BOUCAHHYK) B PASHOCTOPOHHME TheyTONBHHK.

3) Hailigure paauyc oKpPY:KHOCTH, BIUCAHHOH B TPEeYroJibHHK,
CTOPOHE! KOTOPOro paBHM 16, 17 n 17 cm.

4)* TlepumeTp TpeyroasHHKA paseH 20 cM. Mosxer nu paguyc
OMMCAHHOR OKOJO HEro OEPY)XHOCTH OHITh paBeH 3 cm?
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1) TpeyroneEuxk ABC Bnoucan B OKpYREHOCTE ¢ UeHTpoM Q.
HaiiguTe paguyc oKpy:RHOCTH, ecan AC = 24 cm, LC0A = 90°,
2) C momMolIBI0 MHPKYAA H JHAEHKH DocTpoiiTe TPeyTOJBHHK,
OOHCAHHEIA OKOJO JAHHON OKPYKHOCTH.

3) B paBHoOGeapeRHOM TpReyroibHUKe GOKOBAA CTOPOHA DAaB-
ma 10 cM, a MeauaHa, MpoBeACHHAA K OCHOBaHMIO, 8 cM. Hail-
AUTE PAAMYC OKPYKHOCTH, BEOHCAHHOH B 3TOT TPEYTOABHHE,
4)* Pagmyc OKDYKHOCTH, OOHCEHHON OKOJO TpPeyrodbHHKA,
papeH 5 cM. MoeT JEH NepHMETp TPeYroJbHMKA OHTE pa-
BeH 30 cMm?

1) B tpeyroasHEke ABC /A =50° /C=7T70°, O — ueHTp
BOACAHHOH B TPEYTONBHHK OKpVXHOCTH, OB = 10 cm. Haiian-
TEé PAXAYC OKPYMHOCTH, BONCAHHON B TPeyronbHHK.

2) C moMOImNEK LHPKYAA H AWHEHKH MOCTpPOATe OKPYXHOCTD,
OOHCAHHYIO OKOJIQ JAHHOTO TYNOYTONBHOIO TPEYrOJbLHUKA.

3) B HeKOTOPOM OCTPOYTOJLHOM TDEYTOJbHHEKE PAJHYC ODH-
CAHHOI OKPYKHOCTH paBeH ofHoM U3 cropoH. Halinure rpagyc-
HYI0 Mepy yrija, npoTEBoJe:xkamero stodl cropoHe.

4)* IlepEmeTp TpeyroawANKa paBeH 30 cM. Moxer aH paguyc
OKPYIKHOCTH, BOUCAHHON B STOT TPeYIoJbHHEK, OHTE paB-
HuIM 5 cM?

1) B TpeyroasEnke ABC £A =120°. Paaguyc OKDPy#HOCTH,
BOMCAHHOH B TPeyrOABHUK, paBeH 10 cM. Hafiaure paccrogane
OT NEHTPA HTOol OKpYMEHOCTH A0 BepIIMHE A,

2) C noMOomb0 IHPKYASA H JUHEHKH NOCTPOHTE OKPYHHOCTD,
OM#UCAHHYIO OKOJIO JAHHOIO OCTPOYTOJALHOIO TPEYTOABHHKA.
3) B HeKoTOPOM OCTPOYTOJNBHOM TpPeYrOALHHKE OJHA U3 CTO-
poH OoAbme paguyca ONMHCAHHOH OKPYMHOCTH B V2 pa3. Haii-
AHTe yroJ, NpoTHRodexamuil gamsolt cTopoHe.

4)* Paguyc OKpPYXHOCTH, BOINCAHHCGH B TPeYTOALBHHK, DABEH
8,4 cm. Mosker JIE nepHMeTp STOrC TPEYrOJBHEKA OHTB paB-
HeIM 50 cM?

3agaune 11
BEKTOPHI

1) HauepTuTe ABa HEKOLNHHEAPHHX BEKTOpPA kEu 5, Havana
KoTOpEIX He cobmagaiwT. Ilocrpolite BeRTOpPEI, pABHEIS:

a) p—k; 6) 5+1%i£.

2) B rpeyronsHHKe ABC MeanaHH nepeceKaloTca B Touke O,
A, — cepeauHa orpeska BC.

a) BeipasETe BeKTOp OA, 9eped BEKTODH OB u OC.

G) BosMoxHO M paBeHCTEBO XA A, = A 0, rae X — HeKOTopoe
qucno? Ecau BosMoxxHO, HafigETe x.
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3)* Touka M nexut Ha cropoHe AC TpeyroabHuka ABC,

ZABC = ZAMB=900°, BM =2, AM =4, AM = xCM. Haii-
IuTe x.

1) HavepTHTe ABa HeKOJIMHEADHLEIX BEKTOPA am 5 Ioerpoii-
Te BEKTCPLI, PABHEIE:

a) -a+ E;

6) 0,5p + a.

2) B rpeyroasaure ABC touxka M nprHEazne;RHT cropoHe AC,
npuuyem AM : MC=1: 2,

a) Bupasure BerTOop BM yepes pexTopu BC m AC,

6} CyulecTByeT JH TAKOE THCRD X, UTO BRINOJHAETCA PABSHCT-

Bo xMB = (";'Z? OTBer obocHYyiTE.

3)* Toura M npuHazanreRUT cTopoHe AL TpeyroasEmKa ABC,
AM =1, AB=5, ZABC = ZAMB = 90°, AM = xCM. Hai-
AATE X.

1) HauepTHTe ABA HeKOJJIHHEAPHHX BEKTOPA xn E IocTpoii-
Te BEeKTOpPLI, PABHEIE:

a) X+ E;

6) x — 0,5y.

2) Touka O — cepemma croponul HP xza,npa-ra MHPC.

a) BrpazuTe BeKTOD co qepes BeRTopu CM n CP.

6) BoaMO3HO JM paBeHCTBO HO = yPH ? Ecam BOIMOXMHO,
TO HelguTe I

8)* Touka M nexuT Ha cTropoHe AC TpeyroneEmka ABC,
ZABM = /CBM, AB = 3, BC = 2. Bupa3suTe BeKTOp ﬂ qg-
pes BeKTOD MC.

1) HauepTuTe ABA HEKONAMHEADPHEIX BEKTOpA au -i;, OTJIOXKeH-
HEle OT pasHEIX ToueK. IlocTpoliTe BeKTOpHI, PABHEIE:

a) -a- 5;

6) 0,5z + .

2) Toura O npumagae:xuT cropore PK pomba MHPK, npu-
yeM OP: Q0K =1:2,

a) BripasmTe BexkTop MO uepes sexropnl MH u PH.

6) CyLuecTBYeT JH TAKOE UHCIO X, UTO BHIIOJISACTCA PABEHCT-

B0 MO = xPK? Orper obocayiiTe.
3)* Tourxa M npuHAINEXNT CTOpPOHe AC Tpeyroaemmka ABC
M PpaBHOYZANEHA OT CTopoH yraa ABC, AB=4, BC=25.

JoKaxure, 9T0 ATJ =% ﬁé



12.1,

12.2,

12.3.

12.4.

3apawve 12
METOA KOOPAWWAT HA NNOCKOCTH

1) IIpamaa zsgaHa ypaBHeHueM 2y — 3x + 6 = . ammmmure
KOOPAHHATHI KAKHX-JHOO ARYX TodeK A M B, OPHHIAMSIHAILIX
OJAHHOI NpAMo#l, H KOOPAHEATH CEDEOHHEI OTpeaka AB.

2) Haoumure ypaBHEeHHe OKPYKHOCTH ¢ ueETpoM A (—3; 2),
npoxogamed yepez touky B (0; -2).

3) Hoxamure, 4TO UeTHpexyroasHHK ABCD, aanavHHPE Ko-
OpPAHHATAME c¢BomX BepmHE A (1;3), B(3;1), C(6;4),
D (4; 6}, — npAMOYroJbENK.

4)* QopegennTe, HMeT aH OGIHe TOUKH JHHHH, 3AJAHHBIE
ypaBHenusamu (x - 3¢ +(y ~20¥=9 u (x - 9)2 + (y — 102 = 4.
1) HaiiguTe AAMHY MeHAHBI, NpPOBeAeHHOH M3 BepmHEH P
TpeyronbHura HPM, ecnn Touxku M, P, H uMe0T KoopAHHa-
ol (1; 11}, (8; 2), (-15; 9) cooTBeTCTBEHHO.

2) VeraHoBHTe, IpHHAAMEKHT JH TouKa A (1; J§) OKPVHO-
eTH ¢ menTpoM (2; 0) H paguvcoM, PAaEHBIM 2.

3) Hokaxurte, uro napanienorpaMm ABCD, sagaHHMH Ko-
OpAHMHATAMH CBOMX BepmuERE A (4;1), B(0;4), C(-3;0),
D (1; —3), aBasaeTca XKBaJpaToM.

4)% OnpeaelnTe, CKOIBKO 08IONX TOYEK WMEIOT JMHHH

(x+4P + @ +3¥=9u (x+12+ -1 =4.

1) HaliauTe XKOOPAMHATH KOHOOB KAKOrO-AHOO OTpe3Ka, Ne-
sRamere Ha npamoit 3y + 5x — 15 =0, 1 KCOpAHHATH ero ce-
PEAUHH.

2) Haoummwure ypasHE€HHe OKPYVIRHOCTH ¢ IerTpoM A (2; 1),
npoxojaaniefi ywepez toury B (5; 5).

3) JoxaxATe, YTO YeTHPeXyroaAbHHE ABCD, sagannuiil Koop-
AuHATAMH cBomx BepmmE A (1;1), B({4:;2), C(5 5),
D (2; 4), — pom8&.

4)* Hcnonesysa MeTod KOODEMHAT, JAOKAMKHATE, YTO CHCTEMA
ypaBHEHHH

{(x-— 12 +(y-22=4
(x-972 +(@y -8 =64

MMEeeT TONBKO OHHO pemeHue.
1) BepmiHHH Tpeyroasuuxa ABC HMeloT KOOPAHHATEI
A (11; 1)}, B(2; 8}, C (9; -15). Hailiaure ZAMHY MeZUAHEI,
nposeneHHo m3 BepmuEl B.

2) YeTasoBHTe, NPHHALJEKHT JH TOYKA ¢ KOODAHHATAMH
(1; 7) oxpyxtHocTH ¢ meHTpoM (0; 3) 1 paguycoM, papHEM 3,
3) B mapaanenorpamMme ABCID gHATOHANH mepeceKalTed
B Touke (). KoopaunaTtu touex A, B, O pasuu (1: 1), (~1; 7),
(3; 3) cooreercTBeHHO. JOKa)KHTE, YTO ABHHEIH NApAJIENo-
TpaMmM SBAAETCA poMOOM.
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4)* Henoabsyd MeTO] KOOPAHHAT, ACKAMKHTE, UYTO CHCTEMAa
ypaBHeHHH

{(x—7)2 +{y-8)2 =16
(x=2)% +(y+9)° = 49

He HMeeT pellleHni,

3apanne 13
COOTHOIIEHHA MEXAY CTOPOHAMH W YTNAMH TPEYIrONbHUKA

13.1. 1) B rTpeyroneauxe ABC ~ZA=40°, £ZB =35 AC=0,b7.
C noMoIme MHKPOKAALKYJAATOPA BblTHcAHTe BC.
2) Hpe cropoHm TpeyroasHHka pasmn 27,4 m 16,3, a yron
MeKAY HHMH pabeH 140°. C moMOMBIO MHKPOKAABKYJIATOPA
HaliMTe TPeTEI) CTOPOHY TPEeyroJbHHKSA.
3) OmpedennTe BHA TPeYroALHHKA, €CJH €ro CTOPOHRI DABRHEI
11, 12 n 15 cm. .
4)* B tpeyroasHuke ABC AB = BC, /BAC = 20, AE — Guc-
cekrpuca, BE =a. Halgure mnomiaas TpeyroabHuka ABC.

13.2. 1) B Tpeyroapunke MHK MK = 12,5, £M = 25°, ZK = 50°.
C DOMOINEI0 MHRPORANBKYJAATOpA BoluncanTe MH.
2) HOpee croponnr TpeyroarHMka paseunl 0,72 u 0,61, a yron
Mexay HuME paBeH 130°. C MoMOIILI0 MUKPOKAIBKYAATODA
HAHAATe TPETEK) CTOPOHY TPEYTOJALHHKA.
3) OnpepeanTe BHA TPEeYroAbHHMKA, €CHH €I'0 CTOPOHK PaBHAI
12, 16 1 21 cm.
4)* B pombe ABCD AK — 6uccexkTpuca TpeyrolbHuka BAC,
£ZBAD = 49, BK = b. Hailiaute oaomages poMda.

13.3. 1) B Tpeyroneunke ABC BC=0,75, £B=40° JLC=25°.
C noMOmBI0 MHEEPOKANBKYJAATOpPA BRITHcAHTEe AC.
2) B rpeyroapHHKe ABe cTOpPOHH paBHeI 12,4 u 15,7, a yroxa
MexRay HUMH papeH 160°. HMcmnoapsysad MHUKDPOKAIBKYIAATOD,
HailiiuTe TPeTHK CTOPOHY TPEYTrOJILHHKA.
3) OmpepenuTe BHA TPEYTOJILHHEA, €CAH €T'0 CTOPOHBI PABHBI
8, 12 u 14 cm.
4)* B pasuobenpenHod Tpeyroasunre CDE (CD = DE)
LDCE = ¢, CM — Guccexrpuca. Haligure Rnomane Tpeyroib-
HuKa CDM, ecnu CD=b.

13.4. 1) B rpeyroasanke MEF ME = 15,7, £M = 42°, AF = 37°,
C HOMOIULI) MUKPOKAABKYJIATOPA BRIUNcAHTe MF,
2} B rpeyroJnHHKe OBe CTORPCHH pasHE 0,36 1 (0,17, a yron
MeEaAy HHMH paben 155°. HMcmoabsysa MHUKPOKLJLKVIATOD,
HalIHTe TPeTLK) CTOPOHY TPEYTONLHHKA.
3) OnpegennTe BHA TPeYTOJUBHHKA, €CJIH €U0 CTOPOHBI PABHEBI
7, 11 u 14 cM.
4)* B pombe ABCD AP — GuccexTpuca TpeyroabHHEKa CAD,
£ZBAD = 20, PD =g. Hailgare naomans poMba,
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14.1.

14.2.

14.3.

14.4.

3apanue 14
APMHA OKPYXHOCTHU M NNOWALDb KPYTA

1) Hafigure naomanes Kpyra, BDUCAHHOrG B KBAAPAT ¢ ILIO-
manbio, paeHol 72 Ml

2) Brruncaure IpafiYCHYIO MeDY Ayru paguyca 10 cM, ecan ee
OINHHA paBHa SN CM.

3) IlepuMeTp NpaBHALHOT'O TPEYroABHHKA, BIOHCAHHOTO B OK-
PY¥HOCTE, paBeH 45 ¢m, Haligare aauny cTOpOHE NPaBMJIBHO-
r0 INECTHYIOJbHHKA, BIIMCAHHOIC B BTY e OKDPYHHOCTL.

4)* Ha cTOpOHAX NPABHJILHOTO BOCEMHYIOJBHHEA A A,...Ag
BHE ero MOCTPOEHH KBazpaTH. JIOKAXXNTE, UTO MHOTOYIONb-
HAK, 0DpazoBAHHMI BepIIAHAMH 3THX KB&ADPATOB, OTAHYHEIX
or A, A,, A, ..., Ay, He ABIAETCA NPABAABLHEIM.

1) HafiaguTe AAMAY OKDYV:XHOCTH, BOIHCAHHOH B NPABHNbLHLIN
IECTAYIONLHAK €O CTOPOHOH 163 oM.

2) BoumcanTe rpajvcHYI) MEDY CeKTOpA Kpyra pajgmyca
18 cM, ecan nAOWAAL BTOro cexTopa 18w cMZ,

3) Ilepmmerp HKEBagpara, BOHCAHHOTC B OKPYMKHOCTh, DaBeH
18 cm. HaitguTe cTOpOHY OPABHJBHOTO TPEYIrOABLHHHS, BIIH-
CAHHOTO B TY M€ OKPYHHOCTE.

4)* Ha CTOpPOHAX NPABMALHOrO NATAYroALHEMKA ABCDE BHe
€ro DOCTpOeHRI KBAApaTH. MJokaxure, ITO MHOTOYTOJAbLHUK,
00paj’0BaAHHEIA BePUIHHAMH 3THAX KBAAPATOE, OTIAMIHBIX OT A,
B, C, D, E, He apisaeTca NPABHALHLIM.

1) Hafinure nnolaas KBappaTa, eclM IIOIMAXL BIHUCAHHOTO
B Hero Kpyra pasHa 144m em?,

2) BuuncauTe AAMHY gyra paauyca 8 cM, eciaH ee rpaaycHas
Mepa pasHa 150°,

3) InuEa cTOPOHH OPABMABHOTO INECTHYIOJILHHKSR, BIHCAHHO-
ro B OKPY>XHOCTH, paBHa 7 ¢, HalianTe nepuMeTp NpaBHIALHO-
ro TpeyrolbHHKA, BOHCAHHOTO B TY e OKPYXKHOCTDH.

4)* Ha cropoHax npaBMJILHOTO mecTHYroAbHHKAa ABCDET
BHE €ro IOCTPOEHRI KBAaApaThl. JlokamHTe, 4YTO MHOTOYTOJb-
HHUE, o0pasoBaHHHI1 BepIIHHAMH THX KBAADATOB, OTAHIHBIX
or A, B, C, D, E, T, apnaeTcd NpaBHABHEHM.

1) JAnuHa OKpPYIKHOCTH, BINUCAHHON B NpABUJALHKIN HIeCTH-
YroJbHHK, paBHA 12 am. Halianre naomank INecTHYTOJBHEKA,
2) BroymcamTe MACIIAAE KPYPOBOIO CEKTOPAa, €CAWA rpaiycHas
mepa ero ayru pasAa 120°, a paauye kpyra papeH 12 cm.

3) Inuea cTOPOHLI NPABUALHOIG TPEYTOJLHHAKA, BONCAHHOTO
B OKDYAHOCTH, paBHa 8 cu. Hafiawre nepmmerp KBaiapaTa,
BIIMCAHHOI') B TY e OKPYHHOCTE. .
4)* Ha ¢TOpPOHAX NPABHABHOrC ACBATHYTOABHHEA A, A,...A,
BHEe ero NnoCTpoeHH KEaApaTh. JOKAMHTE, UTO MHOTGYLOJb-
HHEK, 00pasoBaHHBIN BepIIMHAMH 3THX KBAAPATOB, OTIHMIHHX
or A,, A,, ..., A,, He ABAAETCA NPABHALHBIM.
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15.2.

15i3t
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3apanune 15
HTOTMOBOE NOBTOPEHWE KYPCA NMANAHUMETPHMH

B npsmoyroashom Tpeyronbuuke ABC (ZC = 90°) CD — Bu-
cota, AC=3cm, CD = 2,4 cM.

1) Haiigure AD.

2) Haiiaure sin A u tg DCA,

3) Horaxure mogobHe TPeYroJbHHKOB ABC u ADC, maligute
HEHIBECTHRIE CTOPOHEL TPEYroabEMKA ABC n ero maomans.

4) Bripasure BeKTOp CD yepe3 BeKTOPEI .CB u BA.

5) C moMOIIB0 TAPKYAA ¥ JTHHeNKH HoCTpoiiTe OKPYIRHOCTD,
ONMCAHHYI0 OKOJO TpeyroJbHEKAa ABC, m maiapTe naomann
Kpyra.

6)* Beaure cucTeMy KOOPEMHAT TAK, YToOW Touka C 6rina
HAY40M KOOPAMHAT, & TOUKE A mpuHaanemana ocu abemmce.
3anuIilATe YpaBHeHHE OKDY'KHOCTH, BOHCAHHON B TDEYroJb-
BUK ARBC, B aroii cucTeMe KoOPEHHAT. (PaccMoTpHTe JH060H
M2 BOBMOKHBIX CJIVYaeB.)

B papannenorpamme ABCD AB=6cmM, AD=8cm =n
ZBAD =860°,

1) Haiigpre aaury BecoThl BK, npoBefgenHoil n3 BepIIHHE B
K cTopoHe AD, B niomair nDapaiXlenorpaMma.

2) Haitaure gnauHy GoabLueil THATNOHAAW OAPAJLIETOTDAMMA.
8) Onpepenurte BMA TpeyronbHHKa ECD, ecnu Touka E npn-
RAIeRuT cropore BC u ayaw DE — OuccerrpHca yraa ADC.

4) BwipaauTe BEKTOD DE Yepes ReKTOPH CDm 63

5} C moMOWIBIO UHUPKYIA M JHHeliKW nocTpoiiTe BHICOTY H3
BepmuHLl B X cropone CD.

6)* BBeauTe cHCTeMY KOODIHHAT TAK, YTOoOH Touka K Gelaa
HAYAJIOM KOOPAMHAT, a4 TOYKA A NpHHAANexata ocH afciuce.
3anumuTe YPAaBHEEHE OKPYMHOCTH, OHOHCAEHOH OKOJO Tpe-
yroneEAKAa KAD, B 5TO0lf cuHcTeMe KoopauHaT. (PaccMorpuTe
noboil HAa BOAMOMHEIX CAYYIAEB.)}

B pasrobeapenuoii Tpaneuuw ABCD ocuopanna AD un BC co-
oTBeTcTBeRHO paBEel 10 u 6 cM, £A = 30°.

1) HaitauTe BricoTy BE U miomaaer TpaoemHH.

2) Horamurte nogobe TpeyronbHUKOB AOD n BOC u Haiipn-
Te OTHOUICHHE X INePHMETPCB, ecAH () — TOYKAa mepecedeHuA
JUATOHANEH TPADeUHH.

3) Hailaute naocwain -rpeyronbnmca ACD,

4) BrIpagHTe BEKTOD BE Yyepes BEKTOPEI AB " A.D

5) Ilpy moMomy® OHPKYIAR B JHHEHKH nocTpoiiTe CpeAHION
JHHEQ Tpaneuuy ABCD,

6)* BpeiHTe CcHCTeMY KOODAHHAT TaK, 4TOOHI Touxe E Oblaa
HAYAJNOM KOODAMHAT, 4 TOUKA B IPpUMHANJNERANA OCH ODAMHAT.
BanumuTe ypapHeHHe OKDYXXKHOCTH, ONHCAHHOH 0KOJO Tpe-



15.4.

16.1.

16.2.

16.3.

yroneErka ABE B srolt cucreMe KoopameaT. (PaccMoTpuTe
nxoboit M3 BO3MOMKHEIX CIydfes.)

B pasHoBefpeHHOM TpeyroabHHKe ABC AB=BC =15 cm,
AC =06 cm, BD u AK — BHCOTEHL

1) Haiiautre BD w mnomaab TpeyroasEvea ABC.

2) Haifiaure cos BAC un tg ABD,

3) Hokamxnre, are TpeyroabHukn AKC u BDC mozo6HHI,
u HaiiguTe paney CK.

4) BHpaszHTe BeKTOD AK uepe3d BeKTOPH AC u CB.

5) C noMomsi0 QHPKYAA B JUHelKHM DocTpoiiTe OKPYIKHOCTE,
PONCRHHYID B TPEYrOALHHK ABC, 1 Haiixure ee JIJIHHY. (ep-
TeX¥ K 3aJa4Ye MOKHO ITOBTODHUTE 3AHOBO.)

6)* BBeamTe cHCTeMYy KOOPAHHAT TakK, 4Tobbl Touka D Onlia
HAYAJMOM KOODAWHAT, & TOUKA B npuaagae:xana ocu OpRHHAT.
BannmwTre ypaBHeHHe npsamMoil AB B aTo# cMcTeMe KOODAHHAT.
{PaccMoTpHTe d1oboll 3 BOIMOMKHLIX CAYIAEB.)

3apanne 16

B3AMMHOE PACNMOAOXEHME MNPAMLIX B NPOCTPAHCTBE.
MPAMAA W NAOCKOCTL B NMPOCTPAHCTBE

1) Hdanm Tpamemus ABCD ¢ ocHoBannamy AD u BC u Tou-
Ka M, me Jemallaa B OJOCKOCTH atoit Tpanemuu. Moxamure,
oT0 NpAMAaA AD napannennHa DAOCKOCTH TpeyrolsHuka BMC.
2) IIpamaa MK, ne nemaman B naocxoctu ABC, napaanens-
Ha cTopoHe AB napamnemorpamMma ABCD. BniacHETe BanHM-
HOE PacIoJoxenne npameix MK 1 AD u HallguTe yroa Mexay
HHMH, ecial yroa ADC papen 1307,

3)* Touwxa M He nexHT HM Ha OAHOH H3 ABYX CKpENIABAIO-
mHXCA OpAMBIX. JJOKmKKTe, YTO 4Yepe3d 3TY TOMKY NPOXOAHT
NAOCKOCTh, NAPAJJICNEHAS KaXAoH M3 5THX NpPAMBIX, W NPH-
TOM TOJBKO OfHA.

1) laum npamoyroabHHK ABCD m Touxa M, He Jeamasn
B OJMOCKOCTH 3TOrQ OPAMOYTOJbHHKA. JIOKaKHTe, 4TO IpPHA-
Mag CD napansennHa mrockocTun ABM.

2) TIpamaa KM unpapaniensHa cropoHe AB TpeyrolbHHUKA
ABC I He JeXXHT B erc IJIOCKOCTH. BRIACHHTe BIAMMHOE PAC-
noaoxenne OpAMEX MK 1 AC ¥ HaliainTe yrol Me;XAy HUMH,
ecnu yron BAC pasen 145°,

3)* IlpsMan @ NapaalensHa HEeKoTOpol maockoctn. Jowra-
KMTE, 4TO B dTeH MONOCKOCTH MOXMHO NOPOBECTH IPAMYIO,
napanfenbEyi0 NpEMod g. CKOAPKO TAKHX TIDAMAIX MOMRHO
npopecTu?

1) Cepegunnl ctropon CK m EK tpeyroavnuxa CEK nemart
B IJIOCKOCTH O, a cropoHa CE He JeHUT B 3TOH IJIOCKOCTH,
Horaxure, oT0 npamaa CE napanmenbHa DIOCKOCTH (X
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17.1.

17.2.
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2) TIpaMaa p, He NeRamad B OIOCKOCTH ABC, nmapanienbua
ocHOBAHUID AD rpanenun ABCD. BuacHKUTe B3aEMHOE DACIO-
JIOJREeHHEe ONPAMEIX p B CD n BalifiuTe Yron MemAy HUMH, ecliH
yron BCD pasem 1256°.

8)* IlpaMas ¢ m napaafeJLHas el OJOCKOCTE ¢ He IPOXCAAT
yepes Touxky M. JokaxkmTe, 4To uyepes Touxy M NpoxoAuT
nIpAMad, DapauleAbHAA OPAMOME @ M MAOCKOCTH Of, A OPATOM
TOABKO OAHA.

1) Touku M u H — cepezmAm $oxOBHX CTOpOH AB un CD
Tpanemun ABCD, Touxa P Ee Je:KHT B NJOCKOCTH aTolt
Tpanemuu. Moxkasxknare, uro npaMad BC napalfienbHA ILIOCKO-
cru MPH.

2) Ilpamaa p He AGHT B nnockocTn ABC M nmapanfenbHA
npamoit AB. BriAcHHTe B3AHMHOS DACHOJOMNKEHAE NPAMBIX P
n BC @ naliamre yron MemIy HHUMB, echan yroa ABC pa-
pen 115°,

3)* Henw touxu A, B, C, D, He nemxamue B ogHOH NIOCKO-
cti. JlokaxkuTte, uTo Yepes ToUry I} mpoxoauT XoTa 6ml OZHA
NpAMas, NapalnenabHad NA0cCKOoCTH ABC u ckpemmsaromaacs
¢ opamoit AB.

3apanue 17
MAPAAREABHOCTL MPAMBIX W NMAOCKOCTEN

1) B retpaszpe ABCD Toukn M, K n P asnawTca cepeiuHa-
mu pefiep AB, BC u BD. NoxaxuTe, yro macckocts MKP na-
pannreabHa mAockocTd ADC. BHUMCAHTE ILIOWAAE TPEYIOJIb-
Huka MKP, ecniu ohomaar Tpeyronbauka ADC paBua 48 cM?,
2) Man napaanenenanes ABCDAB,C\D,. Touka M jexur
B RIOCKOCTH rpaHn ABB, A, m M € AB. IlocTpoiite ceyeHnne
napanjesennnena IIOCKOCTHEID, NMpoxogamefi uepes Touky M
U DapanfensHOH miockocth ABC.

3) Mau napannenorpamm ABCD. Touxa E ue aemnar B mwioc-
Kocra BCD. Mo:xkBEo nu dyepea npamyio EA 1 Trourkn B u C npo-
BECTH ILIOCKOCTEH?

4)* Touxa P neHT Ha pebpe AB Dapanaelenuness
ABCDA B,C,D,. locrpoiiTe cedenne Tapalnefeniefa MI0C-
KOCTBEI0, OPOXOAAIelt dyepe3 ToUKY P U napaanensuolt miocro-
et A,D,\C.

1) B rerpasape DABC Touku K, E u M ABAAKOTCA cepelUHA-
mu pebep AC, DC, BC. Jokamxure, uTo niaockocts KEM na-
PajnensHa miaockocTn ADB. BHuncaHTe naomens Tpeyrob-
Huka ADB, ecam naomaas TpeyroasAuka KEM pasHa 27 cm?.
2) Nan napaanenenmnex ABCDA B, C D,. Touxka P nexnAT
B ONOCKOCTH TpaHH BCC,B, m Be mpHHazdemHT pebpy CC,.
ITocTpoiiTe cewenne nmapaixnenennneia NIAOCKOCTRI, MPOXORA-
weft gepea Touky P m mapannenbEoii maockecrn C,CD.



17.3.

17.4

18.1.

3) Jaam pombG ABCD u Touxa F, He Jmexaliad B IOAOCKO
ctu ACD. Kax pacnojo)XeH: npaMasa BD m nnockocts ACF?
4)* Toura M nexxnTr Ha pelpe AA, napaanenennnefa
ABCDA B ,C,D,. IlocrpoiiTe cedenHe Napaifelenunelsa IIJIoc-
KOCTEK), NpoxoAameil depes Touxky M H napanreabHoH mioc-
xocrw B C\D.

1) B mapannemenunene ABCDA,B,C,D, rouxka M — cepenn-
Ha pebpa AA,. Haliautre naomank ceueHHA DApaANeNedANEAA
INOCKOCTRIO, NPOXOIAIIeH Yeped TOUKY M napaiileAbHO MLIOC-
ROCTH AB\D,, ecnu nmomazk TpeyroawHHKa AB,D, paBHa
56 cm?.

2) B Terpasape DABC touxkn M, P, K - cepenunnl pedep
AD, BD u BC cooreercTeeHHo. HocTpoiiTe ceueHMe Dapaiaie-
Jenumena naocrocreid MPK.

8) B mapannenenunege ABCDA B,C,D, toaxu M n K — ce-
penuHnl peep AB m CC, coorBercTBeHHo, Mo)kHO aH mpoBec-
TH OI0cKOoeTh uepes Toukn K, €, M u TO'{RY nepeceveH
AuaroHanei rpanu AA,B B?

4)* B rerpasape DABC DD, — weguana rpann ABD. Toukxn
E u P — cepepnAd orpeskoB BC m DD, cooreeTcTBeHHO. ToOU-
ka K npunpanne;xut pebpy DC, Hpm{em DK : KC=4:1. Ilo-
CTPOTE cevueHHe TeTpasipa niaockocreio PKE.

. 1) B rerpasape DABC Ttouxka M — cepemuua pefipa AD.

Onpenennte nmnomaiks rpaiu DBC, ecln IJICHIAAL CEYdEHHA
TETPA’APA ILIOCKOCTHIO, MpOXoAALIeH depes Touky M mapan-
JIeNBHO 3TOl rpaHH, pasHa 31 cm?,

2) B nmapannenenunene ABCDA,B,C\D, rousu M, Hu P —
cepenunakl pebep B,C,, CC, m DD, coorpercTherHo. IlocTpoiiTe
ceueHHEe MAPAANeNsINNena niockocteio MPH.

3) B mapannenenuneie ABCDA B ,C,D, Touxa £ — cepeaunna
pebpa AB, OnpenennTe BIAMMHOES PACIONOXeHHe NpAMo AB,
1 maockoeTu CCLE.

4)* B Terpasape DABC M — To4YKa MNepeceYeHHA MEOHAH
rpaan ABD, K — cepennna pebpa DC, touxka E JemHT Ha
pelipe AC, AE : EC=1:4. [loctpoiire ceueHHe TeTpasapa
naockocTey KME,

3apanne 18
NEPNEHAUKYAAPHOCTL NPAMBIX W NADCKOCTEA

1) Yepea sepmanry K TtpeyronpEnka DKP nposeaena mpsa-
Masx KM, nepoeHAAKYNAPHAA IIOCKOCTH 3TOIC TPEYTOJABHHKA.
HzeectHo, uTo KM =15 ¢cm, DP =12 e, DK = PK = 10 cm.
Halinure paccToaHne oT ToukH M o npamoili DP,

2) lan npamMoyroanumii napaanenenunes ABCDA,B.C,D,.
Haiigure apyrparnbii yroa B,ADB, eciu HapecTHO, YTO HETH-
pexyroasnuk ABCD — xeagpar, AC = 6+/2 cm, AB, = 44/3 cm.
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3)* JlaH mpAMOYTrOALHLIH MAPALIETCNUNESR, YIOA MeXKAY nps-
MuMH A,C u BD npamoit, Onpegeanre BRI 4eTHPEXYTOIBEN-
Ka ABCD.

1) Yepes pepmmHy npaMoro yria C papHoOGeADEHHOTO Tpe-
yroneanka CDE nposegena npsman CP, nepneHANKyAspHAA
K €ro nnockocre. HaiinuTe paccroanHe oT Touxu P a0 npd-
moit DE, ecnu CP =8 cm, CE =152 cm.

2) Han npsaMoyroiapHHI nNapamnerennnes ABCDA,B.C,D,.
Hatigure peyrpanHuit yron ADCA,, ecan AC =13 cm,
DC=5cMm, AA,=12V3 cn.

3)* Haun xy6 ABCDA,B,C,D,. HaiianTe yros Meay NpAMEI-
MH B,C u AC,.

1) Yepes Bepmuuy K Tpeyronsunxa KMP npoeegens mps-
Maa KE, nepleEauKyAApHAST NACCKOCTH 3TOTG TPEYTOABHUKA,
PaccTroanne or Touyxn £ go npamoit MP passo 2 J41 cm. Hait-
mnre KM, ecau KE =8 cm, MP =221 em, MK = KP.

2) Ham npamoyroabHHE mnapannenenumen ABCDA,B,C D,.
Hafignre nsyrpassmii yroa C,ADB, ecnm BD = 62 cn,
AD=06¢cm, AA, =23 cm,

3)* Ham xy6 ABCDA,B,C,D,. Haiiaurte yrox Me:kKAy NpAMbI-
ME A,C u BD.

1) Yepes pepmIHHY NPAMOTC YIVia PAaBHODEADEHHOIO TPEYTOJIb-
HuKa MHK nposeaena npamas MP, nepneHANKYASpHaAs ero
nmiccKocTH. PaccToaHMe or TodkM P g0 npamoii HK paeHo
13 cm, MH =52 cM. Haitaure PM.

2) Jlan npaMoyroanREIi Dapamnenenunen ABCDA,B,C,D,.
Hatianre apyrpasnniit yroa C,ADC, ecam AC =25 cm, AD =
= 4+21 cm, AA, = 17 cm.

8)* NMam npamoyronsEmil napannenenunes ABCDA B C,D,,
yroa mexay npamuiMe B,C m DC, pasen 60°, B,C=DC,.
OupegennTte BUA deThpexyronsunxa BB, C,C.

3aganue 19
MHOIMOrPAHHHKH

1) OcroBanmeM mpamoil mpuaMmt ABCDA,B,C,D, apnserca
napamienorpaMM ABCD co croporamu 4 1 8 cm, ZBAD = 80°.
Juaromans B;D npuaMh ofpasyeT ¢ IIOCKOCTHI) OCHOBAHHS
yroa 30°. Haiiante naomaib 60Kopoll MOBEDXHOCTH NDH3MEL.
2) BrpicoTa 0OCHOBAHHA NPABHIBHOE TPEYrOJABHOH ITHDPAMHAKI
paEHa 5 cM, A ABYTPAHEHIN YroJ OpH CTOpPOHE OCHOBEHHA pa-
BeH 45°.

a) Hallante maomask MOBEPXHOCTH NMHPAMBAEL.

6)* HaliguTe pAcCTOAHHE OT REPUIHHAI OCHOBAHHA A0 NPOTHBO-
noacxucd Goxosol rpamn.



19.2.

19.3.

19.4.

1) OcmoBarnem npamoit npusmm ABCDA,B,C,D, aBaserca
napanielorpaMM ¢0 CTOPOHAMM 242 g 2 em, ZADC = 135°.
Huaronane A,C mpusmMbl o6pasyeT ¢ DJIOCKOCTHIO OCHOBAHMA
yroa 60°, Halixmre naomant 60K0BOH DOBEDXHOCTH IIPHAMEL.
2) JmaroHans OCHOBAHHA NPABHJILHON YETHIPEXYTOJBLHOH MH-
paMHAB paBHA 442 CM, a ABYrpAHHEIR YroJ HpHE CTOPOHE OCHO-
BaHHA paseH 60°.

a) HaiflanTe nacinagh MOBepXHOCTH MHpaAMHIAEL.

6)* Haiiaure paccTOAHHe OT mEeHTPA OCHOBAHHR A0 GOKOBOI
rpaHm.

1) OcumoranmweM mpamo# npuaMml ABCDA B,C\D, asngerca
napanneacrpamM ABCD co ¢cTropoHaMu 6 ¥ 3 ¢cM 1 yryom B,
papHEIM 60°. [TnaroHans AC, DpA3MEl 06pazyeT ¢ IIOCKOCTHIO
ocropanna yroa 60°. Haifaure mnomagab 60KOBOH MOBEPXHOCTH
TMPHU3MEL.

2) CropoHa OCHOBAaHMA UPABHABLHOH TPeyTONLHOHK MUPEMKAH
paBHa 3 cM, a ABYrpAHHEMI! YroJ mpH CTOpOHe OCHOBAHMSA pa-
Ben 45°.

a) HaiigatTe maomagr MOBeDXHOCTH MHpaMHALL.

6)* HaliauTe paccToAHHe OT BePOIHHEl OCHOBAHHA OO0 OIPOTHBO-
noaoxHoH 0oxoBoill rpanm.

1) OcropanmeM npaMoit upusmu ABCDA B,C,D, apiderca

napanmenorpaMm  ABCD co cropomamMu 243 m 2 cn,
£ZBCD = 150°. JHuarcuans BD, cocTaBAfeT ¢ NJAOCKOCTHYO
OcHOBaHMA yroa 45°. Halfianre naomeaas 60K0BOM MOBEPXHOCTH
NIIPH3MEI,

2) BricoTa mpeBHABHOH 4YeTHIPEXYTONBHON NHPAMUIEI PABHA
4 cM, a ABYPDPAHHEIA YIOJ NpH CTOPOHE OCHOBAHHA paseH 30°.
&) Haligure mAomags moBepXHOCTH OHPAMAALL.

6)* HaligpnTe paccToAHMe OT HeHTpA OCHOBaHMA Ao GOROBON
rpaHH.

3apanue 20
BEKTOPbHl B NPOCTPAHCTBE

. 1) Nan napannerenanes ABCDA B C,D,. HasoBuTe OZAH H3

BeKTOPOB, HAYANO H KOHell KOTOPOTO ABRJAANTCHE BEPIIHHAMH
napaljelenAnens, PAaBHBIIN:

a) A,B, + BC + DD, + CD; 6) AB-CC,.
2) Ham Terpasap ABCD. Touka M — cepegmaa pebpa BC,
rouka N — cepeguHa orpeaka DM. Bripazute BeKkTOD AN ve-
pea mexTopu b= AB, ¢ = AC, d = AD.
3) Han napannerenuneg ABCDA,B,C,D,. MesuaHu TPeyronk-
nura ABD mepecexalorca B Toure P, Pasmosmmure BekTop ﬁ
no mextopaM @ = B, A,, b= B,C,, ¢ = B,B.
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4)y* HasecrHo, uto OM = O,IO_A’ + O,Z(Tﬁ + 0,70_(5. Joraxn-

Te, 4T0 TOUKH A, B, C u M nesxar B oAHoll DIOCKOCTH.

1) Jlan mapannenemunes ABCDA B,C,D,. Hazopute onnE H3

BEKTOPOB, HAYAJIO U KOHEll KOTOPOrG ABJIAICTCA BEPOINHAMH Ia-

PAIJIENIEIHTIEfa, PARHKIM;

2) B,C, + AB + BB, + B,A; 6) DC - BB,.

2) Han Terpasap ABCD. Mepuannl tpeyroabHuxka BDC me-

pecerarorca B Touke M, touka K — cepeauna otpeska AM.
—_— - —— - —_—

Buipasute BexTop BK uepes BekTropm b= AB, c¢= AC,

- —

d=AD.

8) Han napannenenunes ABCDA,B,C\D,. Huaronanu mapaJ-

nesorpaMma AB.C,D, nepecexamcn B TOTKE Ol Paamoxnte

BEKTOP AOl no Bem'opam a = AR, AD ¢ = AA,

4y HapecTHO, 4YTO OD—-2OA + 0,5OB 1.5OC. HJoxamxnre,
4yTo TOUKH A, B, C 1 D nexar B 0gHOW ILIOCKOCTH.

. 1} Jan napannenennoen ABCDA B,C,D,. HazopuTe OAMH U3

BEKTOPOB, HAYAJIO H KOHEI[ KOTOPOTO ABAAIOTCA BEpUIMHAMH 18-
paLnelenNnean, PABAEBIN:

a) BC +C,D, + AA +D,A; 6) D,C, -

2) Ian Terpasap ABCD. Touxka K — cepeaunsa MegHansl DM
TpeyronsHEKA ADC. Breipasure BexTop BK uepes BeKTOPH
7= B4, ¢= BG, d=BD.

8) Hau napannmenenunen ABCDA,B,C,D,. MeanaHEl TpeyToib-
HEKa ACD, nepecercam-rca B -roqxe M. Bmpaan're BeKTOp BM
yepes BEeKTOPH BA a. BBl = b BC = c

4)* HapecTHO, uTO OA = 0, 10M + a, 508 + 0, 40C. Joramu-
Te, 4TO ToukH A, B, C 1 M nexaT B 0AHo IMIOCKOCTH.

. 1) Jian mapannenenuneny ABCDA B,C,D,. HasosHTe OQHH N3

BeKTOPOB, HAYANO H KOHEN KOTOPOTrO SBAAIOTCA BePUIHHAMH 8-
pannemennnena, PABHBIN:

— — — —  —— —_
2} Han rerpasap ABCD. MeaHaHH TpeyroasEEKA ABC nepe-
cerawTes B Touke K, Touka M — cepeamna orpesxa DK.

BripaznTe BeRTOD Ajf yepes REKTOPEL Jﬁ: = 5, .IJ_ﬁ = 5,
DC=c¢.
3) Ran napanaeaenumen ABCDA,B,C,D,, Touka O — cepe-
—

guHa orpeaxka B,C. Beipasure BexTOop AQ uepes BEKTODH
AB=b, AD=d, AA, = a.

e — — —
4)* HzpecrHo, uto 04 =OC + 2,50D -~ 2,608, [oraxnre,
uyro TouxH 4, B, C u D nemar » onxoit nmiaockocTH.



3apanue 21
METOA KOOPAMHAT B NPOCTPAHCTRE

21.1. 1) Jaum Toukm P (1;0; 2), H (1;+/3; 3), K( -1; 0; 3),

21.2,

21.3.

21.4.

M (-1; -1; 3). Haltaute yroa Mexzy BEKTOpaMH PH u KM
2) Hatignre cranapHoe nponsne,qenne b (a - 2b), ecam |a | =

|B] = 4, yron Mesxgy sexTopaMm @ u b pasen 135°.

3) Mauna pebpa kySa ABCDA,B,C,D, parna 2a, Touxka P —
cependHa orpeska BC. Hatinure:

4) paccToAHHEe MEXAY cepeAHHAMH oTpeskoB B,D} m AP;

6) yron Mmexcqy mpsMeiMH B,D u AP.

4)* Mam BexTOp a {0; 2; 0}. Hajiamre MHOMECTRO TOUeK M,
ARA KOTOPHX OM . g= 0, ecaun O — HAYAJO KOOPAHHAT.

1) Haumt Touxn A (2;-1;4/2), C(1;-2;0), B(1;-83;0),
D(2; -2; 0). Haﬁnn're yro.n MeX LY BeKTODAMH C_f{ b I.Tﬁ

2) JIauHE BEKTOPOB mun paBHH 3 u 2, yrox MeNAY HUMN
papen 1650°. Haiinnre ckangapHoe NponsbefeHHe n (m +n)

3) Hmuna pebpa KyGa ABCDA B, C,D, papHa 4b, Toura E —
cepefuna orpeska B,B. Haitpnre:

4) pACCTOAHWE MeXXAy cepeAMHaME oTpeskoe AE u BD,;

8) yron Mexny npasuimu AE m BD,.

4y* Iaum BEeKTOPLL a {(7: 0 0} m B {0; 0; 3}. Haitanre MuOMKe-
CcTBO TOYeK M, ana kampoit M3 KOTOPEX BHIOOJXHAIOTCA YCIO-
enaOM -a=0uOM - b= 0, ecau 0 — HAYAAO KOOPAMHAT,
1) Dannt Tourr E(2;0;1), M (3;43;1), F (3' 0; 1),
K, (3; -1, -1). Haiigure erJI MeXay BeKTOD&MH EM H FK
2) Yron Memay BekTopamu ¢ H d pasen 120°, [¢|=8, |d|=
Haifiaure crangapHOe NpoMIBefeHUS (3 —3) .d.

3) Ham xy6 ABCDA B,C,D, c peSpom, paBHEM 4¢, Touka F —
cepenunaa orpesxa DC. Hailtaure:

‘a) PAacCTOAHHE MEXWAY cepeJJHHAMH OTpesko A,C m AF;

6) yron memny npamszimu A,C n AF.
4)* TMam Bexrtop ¢ {0; 0; —5). Halimure MHOmKECTBO TOueK P,

AJA KOTOPHIX BHIOOJHAETCH YCIOBHEe . 0_15 ={), ecan O — Ha-
YaJa0 KOOPAHHAT.

1) Hanm Touxm K (0;-2; 1), E (V2;-1; 2), D (0; -2; 2),
P (0; —-3; 1). Haiiaure yrox mMe:xiy BeKTOpPaMH ﬁ H I;._ﬁ.

2) JAnNHHH BEKTOPOB au _3 PABHEl COOTBETCTBEHHO 4 u 3,
YTON MeXKAy HHMH DaBeH 150°, HajiauTe cRanaApHOe NPOHIBE-
penme (p —a)-a.
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3) Danna pebpa xy6a ABCDA,B,C,D, pasaa 2¢, Touka M —
cepeauna pebpa B,C,. Hafiaure:

A) paccToSHHMe MeXAY cepennHamn orpeskos A,M u BD,;
6) yrox mempay mpaMbimu AM u BD,.

4)* IaBnl BeKTOPH ¢ {0;-2; 0b b {0; 0; 5). Haiiaure Muosxe-
CTRC TodWek E, AIA KaKAoH M3 KOTOPHIX BHITOJHAOTCA YCIO-

eua OF - b = 0, O -¢= 0, ecnu O — HAYANO KOOpPAHHAT.

3anavue 22
UMNHHAP. KOHYC. LUAP

1) Bce cTODOHH KBAADATA ¢ AMATOHAILIC, PABHON 82 oM, Ka-
calorea mapa. Halinrre paccTosEe OT HEHTPA [IAPH A0 HAOC-
KOCTH KBAlPATA, eCJH PaANyC MApa DABeH 5 cM.

2) Yepes BepmHHY KOHYCA NPOBSHEHA INIOCKOCTD, IIEPECEKAND-
a8 OCHOBAHHE OO XOpAe, cTATHRAWINEH xyry B 90°. Halinure
IVIONaAE: HOOBEPXHOCTH KOHYCA, €CJH ero o0pasywmasa pas-
He L, a yroa B ceueHMM NpPH BeplInHe KOHyca pabeH 60°.
3)% B zagaue 2 HallfuTe pACCTOAHEE OT IEHTPA OCHOBAHHA X0
MNAGCKOCTH CeYeHMHA.

1) Bece cropoHH pABHOCTOPOHHErCG TPeYrOJBHHKA KACAIOTCA
mapa, paguyc IIapa paBeH 5 ¢M, & CTODOHA TPEYTOJALHHMEA
6+/3 cv. Haligure paccTosame OT LEHTPa MIapa A0 MIOCKOCTH
TPEYTOJIBHUKA.

2) IImaurap mepecedeH IJIOCKOCTHIO, MAPAJJIEALHOH OCH, TAK,
YTO B CeYeHMH TOAYYHIICA KBaApPAT C JAHACOHAABID, PaBHOMN
a+/2 cm. Ceuenne OTCEKAST OT OKPYXKHOCTH OCHOBAHHMA AYLY

B 60°. Haliaure naomaas NoAHOH NOBEPXHOCTH NMUINHADA.
3)* B sagaue 2 maiignTe paccToAHHe OT OCHM IHANHAPA AOC AHA-
FOHANIHN CeYeHUS.

1) Bce BepIIHHEI KBafpaTa €O CTOpOHOM, paBHoM 32 oM, Je-

#arT Ha chepe. Paccroanne or neHTpa chepnl A¢ NIOCKOCTH
kpagpara pasHo 4 ¢cM. Hailaute pagmye cdepsl.

2) Yepes BepmuHY KOHYCA NPOBEAEHA NJIOCKOCTh, OTCEKAN-
masa OT OKPYXHOCTH OCHOBAHHNA €& 4YeTBepTh. HaliauTte mwuo-
mask NOAHOH NOBEPXHOCTH KOHYCH, €CAH PAANYyC OCHOBAHUA
paBeH R, a yron B ceYeHWH OpPW BEepIINHe KOHyca paeeH 60°.
3)* B z2anaue 2 mHaliguTe PACCTOAHAE OT LEHTPS OCHOBAHNA
A0 IJIOCKOCTH CEUeHHA.

1) BepmimAe pPABHOCTOPOHHETC TPEYIOJABHMKA €0 CTOPOHOM
43 e npuHazne;xar chepe. Paccrosame oT meHTpa ciheps
A0 IJIOCKOCTH TPeYrOJBHHKH paBHO 3 cM. HailauTe paguyc
ciheprl.

2) IImaunap nepeceyed MNAOCKOCTHEIO, TAPAANEJBHOH OCH.
JHuaroHane ceueHHd BABoe GoAbllle pagHyca OCHOBAHMA, PAR-



23.1,

23.2.

234.

Horo R. HajiguTe naomiafs ODOAHOH MOBEpXHOCTH IWJAHMHADA,
eIl C€I€HHE€ OTCeKaeT OT OKPYXHOCTH OCHOBAHUA ee 4eT-
BepTE.

3)* B sagaye 2 HaliagATe PACCTOAHHAE OT OCH IMJIHHApA A0 AMa-
TOHANH CeXIeHHA.

3apanne 23
OBBEMbN TEN

1) B npaenavpHo#t TpeyroacHolt mupaMuae 6oxoBrie pefpa Ha-
KJIOHEHH K OCHOBaHUIC noj yraom 60°, nmuHa GoroBoro peGpa
8 cv. Haligure of'beM NMUpaMHAH.

2) B koHyYce uYepes €ro BepUIHHY OOA YTIOM ¢ K ILIOCKOCTH
OCHOBAHHSA [IPOBENeHA ILIOCKOCTh, OTCEHKAKIIAA OT OKPYMHO-
CTH OCHOBaHHA AyTY B 20, Paguyc ocHOBAHMA KoHYyCa paeeH R.
Haiiante o6beM KOHYCA.

3)* B nupaMuAe, JagEoill B zafgaue 1, HafliHTe paccToAHHe
MeAy pefpaMH, JeMaljMMH HA CEPEIMEBAIOIHXCA NPAMEIX.
1) B npaBunpHOH uYeThIpexyroJeHO#l mApaMnge GokoBLIe pel-
PA HAKNOHEHEl K OCHOBAHHIO mog yriaom 60°, anuHa GoxoBOro
pefipa pasra 10 cm. Hajigure o6BneM nmupaMupbl.

2) B nunuMHAPe NpoBeieHa IJIOCKOCTE, HAPAJINeJdbHAA €0 OCH,
KOTOpas OTCEKAET OT OKPY)KHOCTH OCHOBAHUA AYry B 2o. Mua-
FOHANE NOAYYEHHOTO CEYeHHA COCTABAAET C OCHI0 IHJIWHAPA
Yyros ¢ M YARJeHA OT Hee Ha paccTosgHue, pasHoe d. Haliamre
ofreM LIINHADPA.

3)* B nupamune, naHAOH B 3ajade 1, HalAUTe PAacCTOAHHE OT
AMATOHANH OCHOBAHMA N0 CKpelHBawiierocs ¢ Heft Soxoporo
pebpa.

1) B nopaenaeHoil TpeyronsHOH NHpaMHAe rJocKHl yroa opu
BepmnHe paseH 60°, panHa Goxororo pebpa paBHa 4 cM. Haii-
AuTe 00beM TApPaMHALI.

2) B Kouyce 4epes ero BEPIIMEY NOJ YIVIOM (¢ K IJIOCKOCTH
OCHOBAHHSA HOPOBEIEEA NAOCKOCTE, OTCEKAIOLIAad OT OKPYXKHO-
CTH OCHOBAHAA AYry (., Brlcora KoHyCa pamla &, Haliaure 06B-
€M KOHyCA.

3)* B nupaMuae, aaHECK B sageue 1, HallAuTe pacCTOAHHE
MEKJY €¢ CKpeIUBaIOIHMHCH peﬁpamn.

1) B npaBnapHON 9eTHPEXYTONBHON NMHpAMHAE MAOCKHUI VIO
opH BepminHe paBeH 60°, aauEa GoxoBoro pelpa pasHa 8 cM.
Hafizure 06bpeM NEpaMBZLI.

2) B puamHApe OpOBefieHA IJIOCKOCTh, NAPDALISALHAR €ro OCH,
KOTOpaA OTCEKAET OT OKPYIKHOCTH OCHOBaAHHA AyTy ¢. Huaro-
H4E HNOJAYI€HHOI'O CeUcHNAA pAabBHA 2M W yaaneHa OT OCH IH-
JAHApA Ha PACCTOAHMe, papHoe 7. Hallante ofheM munnHapa.
3)* B nupamuge, aauHo#t B sagaue 1, HadiguTe paccTosHME oT
AUATOHANHM OCHOBAHUA A0 CKpelUlABaloIerocs ¢ Heit 6oxomoro
pebpa.
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3apanue 24
HTOrOBOE NOBTOPEHHWE KYPCA CTEPEOMETPHM

B npaBuabHOH 9eTHpexXyroAabHOl nupamuge MABCD cropoHa
OoCHOBAHKA paBHa 6, a Gokoboe pebpo B. Halfigute:

1} nnomaas GOKOBOI NMOBEDXHOCTH NMHPAMHIM;

2) ofreM DHpAMHILL

8) yron BakaoHa GOKOBOM IPDAEK K NAOCKOCTH OCHOBAHMA;
4) cranmApHOE NPOM3IBEIEHNE BEKTOPOE (Eﬁ + Iﬁ) . A_ﬁ;

8) nnowanak ONHCAHHON OKOJIO MHUPAMHALL clephl;

6)* yron mexay BD u nnocrocteic DMC.

. B npaBunsHo#i TpeyroapHoil nmupamuie MABC ¢cTOPOHA OCHO-

BAaHEA pPABHA 43, a 6oxoBoe pebpo 5. Hailigure:

1) mnomaar GoxoBoil moBepXHOCTH NHPAMHIL

2) ofbeM NHpPABMHALL;

3) yrox Memxay GokoBeIM peGpoM H NAOCKOCTEHI OCHOBAHMA;

4) cKaNApHOEe MPOM3BeJeHNEe BEKTOPOB %{J\?ﬁ +ﬂ?é)-ﬂ, rae

E — cepeauna BC; |

5) ofbeM BNUCAHHOTO B NUPAMMAY 111apa;

6)* yron Mexay CTOPOHOH OCHOEBAHWA M IIOCKOCTLI Gokoboil
TpaHu,

B opaBunpEOoll yernipexyronbHoit mupamuie MABCD Goxo-
BOe pebpo paBHO 8 M HAKJIOHEHO K NJOCKOCTH OCHOBAHHA IIOK
yraom 60°, Hafigure:

1)} maomaiger G0OKOBOH TOBEPXHOCTH NMHpAMMALI

2) ofi'peM NMHpPAMHAIEH;

3) yron MexAY TPOTHBOTIOJIOMHKEME GOKOBHIMM IpaHAMN;

4) cRaJApHOE POMIBENeHHE BEKTOPOB % (ﬂ + ﬂ?(".") -ME , THE

E — cepeguna DC;

5) ofbeM ONMCAHHOTO OKOJIO MHDAMHAALI MApAa;

6)* yroxa Mexay GoxoBrM pebpoM AM u naockecreio DMC.

B opasunsueoit TpeyroatHoil mupamuge MABC cTopoHAa OCHO-
BAHHA PapHa 2+3, a GOKORKE TPAHH HAKJIOHEHE K OCHOBAHHIO
nox yraom 60°, Hafiaure:

1) naomanr 60KOBOH MOBEPXHOCTH OHPAMILIBI;

2) ofibeM NMHPAMHJLL;

3) yroa mexay GoxoBmIM pedpoM 1 NMIOCKOCTHI0 OCHOBAHNA;

4) cKanApHOE IIPOH3BeIeHHE BEKTOPOB %(Aﬁ+ﬁ)-(ﬁ{',

rae ) ~— OCHOBAHHE BHICOTH IADAMHALL

5) mnomager BOHCAHHOM B IHPaMHAY c@epbl;

6) yron mexay ME, rae E — cepeamua BC, ¥ naoccko-
cTei0 AMC.



OTBETbI, YKA3AHHA, PEWIEHHA

1.1. 2) a) KD, KC, XM; 6) DK, KC, DC, KM.

1.2. 2) a) CA, CB, CF; 6} AC, CB, AB, CF,

1.3. 1) Oguy uau TpH (cM. puc. 263).

2) a) MA, MB, MC, MD, AM, AK; 6) KM, AM, MB, KB,
AB, MC, MD,

1.4, 1) a) Cu. puc. 264, a; 6) cm. puc. 264, 6. 2) KC, KN,
KE, KF, DK, DN; 6) KC, KD, KN, CD, CN, KE, KF.

15 1) Oguy, ueTHlpe HaAK mecTs {cM. pEc. 265). 2) 156.

1.6. 1) Hu oguoii, ogay, xae mwau Tpu (cM. puc. 266). 2) 15,

2.1. 1) 12 ¢ uau 2 e, 2) 37,9 aMm.

2.2. 1) 20 cm unu 4 cv. 2) 0,624 M.

2.3. 1) He asnaerca. 2) 4,3 am.

2.4, 1) He asaserca. 2) 5 am.

2.5. 1) Toure M Re MoeT NPHHALIEHKATE OTPesKy AB, Tax
Kaxk AM + MB # AB, oHa pacno/loiKeHA Ha npamoil ¢ uian Dpabee
Toukn B, anu nesee touxn A, IlycTe ana nmepsoro cayuad MB=x,
TOTAA, YUHTHBASA YCIAOBHe, AMeeM X+ 6+ x =9, r. e. x = 1,5. Toraa
MB=1,6, MA="7,5. AHanorayHo pacCMaTDHBaeTcA BTopoli cay-
qyati., OxoHwaTennHo nmMeem MA=75cm, MB=1,0cm niIm
MA=15cm, MB=17,5 cM.

2) AC m BD.
Puc. 263 Pue. 264

Puc. 265 Prc. 266
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26. 1) AR=3cMm, AF=11cm uan AE=11¢cM, AF =3 oM.
Yxazanue, Bajaua perraercsa AHAJMOTHIHO sagaqe 2.5 (1).

2) AB u CD.

2.7. Touxa X He MoXMeT HAXOANTECA HA OPAMONH AB BHe oTpes-
xa AB. IlycTs Touka X npuHAANeKHT OTDEIKY AB B Je:RHT MexAY
roukaMu M un C. Ofosnaunm AX =y, Toraga, yYETHBas YCIOBHE,
EMeeM Y+ 8 -y +y—4=19, 1. e. y = 5. CregopaTensHo, pACCTOAHEE
ot ToukH X xo Toukn M pasxo 1 m Touka X nexxur npasee Touku M.
Ecnn xe Touka X ne)XHT JNepee TOYKM M, TO, AHANOTMYHO DACCYK-
Jad, UOAYINM eme OAHY TOUKY, YAORIETBOPAKWIUYIC YCJAOBHIO 38-
aauu,

2.8. Ha npamoii AB, BAe oTpe3ka AR, Ha paccroaumm 1 or ero
KOHUOB (ARe TOWKH). YHKAZaHHe. 3afaya pemaeTcd AHANOTHUHO
sagaue 2.7.

3.1. 1) Tpu pasBepPHYTHIX H W€THpe NPAMEX yraa. 2) 41° m 49°.

3.2. 1) Tpu passBepHYTHIX U YeTHPE IPAMEX yria. 2) 18°u 72°,

3.3. 1) Yernipe TYnmx yria, OAHH PaBePHYTHIH, OJHH NDAMOMH,
HeTHIpe ocTpHIX. 2) a) 45° m 79°% @) 17°,

3.4. 1) Oaue pasBRepHYTHIH Yroa, OgHH NPAMOH, YeTHpE OCTPRIX
H YeTHIpe TYORIX yraa. 2) a) 41° n 123° 6) 41°,

3.5. 1) Hdea npaMbix, OAHH PASEEPHYTHIL, TPH OCTPHIX H YEeTHIpe
TYOWX yraa; ZAQOB, LCORB, LEQOB, £DQB. 2) 165°.

3.6. 1) OnuHE pasBepHYTHI yros, ABa NPSMEIX, TeTHpe OCTPRIX
H TpM TYNRX yraa; ZBOC, £DOC, £LAOC, ZEOC. 2) 150°.

3.7. 45°. 3.8. 54°; 36°,

4.1, 1) 115° 65&°. 2) a) T0°% 6) LAOD u £LFOC wnau ZCOE
u ZDOB.

4.2, 1) 135° 45° 2) a) 30° 6) LEOC u £LFOB nau £LAOC
n £bocC,

4.3. 1) 117°; 63°. 2) a} Her; 6) 1.

4.4. 1) 86°, 144°. 2) a) Her; 6) 0°.

4.5. 1) Ha. 2) 97°30".

4.6. 1) HOa. 2) 142°30".

4.7. 40°, 140°, 40°, 140°, 4.8, 80°, 100°, 80°, 100°,

5.3. a) 70° 18, 17 am; 6) =Her. H.4. a) 16 am, 121°15'; 6) =er.

§.5. a) b M, 16° 6) mer. §5.6. a) B M, 60° 6} Her.

6.5. 2} 10,7 am. 6.6. 2) 37°40".

6.7. IlycTe npAMEIe, HA KOTOPDHX JIEXKAT BHCOTH. TPEYTOJALHHKA,
CF n BE nepeceraloTcd B Touke H. Toraa AH — mpaMas, KoTopoit
NPHHEAANEKHUT TPeThd BhicaTa. OD03HAUNM TOUKY MepecedeHuA aToll
npamoii ¢ npamMoit CB yepes X. B TakoM cayuae AX — HCROMASA BHI-
cota. M3 paseHcrsa TpeyrolbEMKOE AXC m BEC cuegyer, 4To
BC=17 gm. 6.8. 27°.

7.1. 2) 17°% 34°; 18 cm. 7.2, 2) 21° 90°; 9 cm.

7.5. 2y AABD=/rACD, Tag wKRark AB=AC, DB=DC =u
ZABD = ZACD., Ha »toro caeayver, uro ZBAQO=/CAO, T.e.
AQ — GHcceKTpHCA PABHOGEADEHHOTO TpeyrodbANKa ABC, Orciofa
umeeM, urao AD | BC,
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7.6. 2) Vrasanme. 3agaua pelIaeTcH aHANOIHYHO 3akaue 7.5 (2).

81. 2) 27° 8.2. 2) 19°, 8.3, 1) 43°. 8.4. 1) 59°.

8.5. 1) Tpeyroasang AKB pasHoOeApeHHBIH, moaTromy ZKARB =
=ZKBA. Tar nxax ZDAB = /ABC, to u £LDAK = ZCBK. Caeno-
BaTensHo, TpeyronbHUKM DAK m CBK papum (£LDAK = ZCBK,
£LAKD = £(BKC kax Beprukanbiue, ¥ AK = BK). Hs pasencrea
3THX TPEYrOALHHKOB BRITEKAeT, UT0 LADB = ZBCA,

2) AADB = AACB mo tpeM croporam. Otciofa ciemyer, 4TO
LDAB = ZCAB, 1. e, AB — 6Guccextpuca yraa DAC.

8.7. 1) Hcexoaa B3 ycaosusa, To9kM D v € pacnoxo:KeHBI COOT-
BETCTBEHHO MexXay TouxamMu A n B, A u E. ANACB=AADE,
TaKk Kak AB=AE, AD= AC u ZA of6muii. Torna BC = ED. Kpo-
Me TOT0, H3 DPpaBeHCTBA 9THX TpPEYTOJALHHKOB BRITEKAET, YUTO
ZABC = £AED v LZADE = Z/ACB. Henons3ya nociegHee paBeHCT-
B0, MOXKHO NOJAYYHTEh, uTe LBDE = ZBCE. Torna ADKB = ACKE
0 BTOPOMY NPHIHAKY DPABEHCTBA TPeyroabEAKOB. Orcloga caenyer,
urg KB=KE.

2) Tax xax TpeyroxsEmsm ABC u A,B,C, ¢ ocEoBaHuaMH AC
u A,C, papHofenperHnie @ AB = A, B,, o AB=A B, =BC=B,C,.
IIo ycnoeuio AM B A M, — mMefuaHHM 9STHX TpPeyroJLHHKCE,
roraa BM = BM,. AABM = AA,B/M, no TpeTbeMy IPESHAKY
paBeHCTBa TpeyroaeHukos., Torza £ZB=<B,. B Takom caydae
AABC = AA B, C, no nepsoMy UPHZHAKY PABEHCTBA TPEYIoJb-
HHUKOB,

9.5. 1) AAOB = ADOE no TperseMy NPH3HAKY DABEHCTBA TDE-
yroasEuKOB. Toraa ZAOB = ZDOE. PageHCTBO HE HADYLUIHTCA, €CAH
K 00eHM erg 4acTAM NpHOABHTL BeANUYBRY vriaa BOD. Cregoparenn-
"o, LAOD = /BOE.

9.6. 1) Yxasaunue, Ha pasercTsa yraos POC u EOT BrTERA-
eT paBeHCTBo yrioE POE u COT. HanvBeiillice JO0KA3ATENLCTRO 0UYE-
BHIHC,

10.6. 1) ¥rasarmue,. [IocTpoiiTte mpaMelk yron H ero GHCCeKT-
pucy. Toraa yroia, cMeXHBIH ¢ OJHMM N3 OOpPAZOBABIIUXCH YTIOR,
Oyaer pasen 135°,

11.5. 2) AABC = AMNK Do nepeoMy TIpU3HAKY pABEHCTRA
TpeyroabEHKOB, Toraa LBAC = ZNMK. AB u MN napannenbsz,
TAK KAK COOTBeTCTEeHHKIe YrJnl IPU JBYX MPAMEBEIX AB 1 MN u ce-
Kymeit AK papHmI.

12.1. 2) ITycres AK napannensHa npamoii BC (rouxa K maxo-
AMTCA IO TY Ke CTOpOoHY or opaMoil AC, uro n Touka B). Torma
KAl AC u ZKAB=90°-43°=47°, /B=KAB=47° xak Ha-
KPeCT JeXXamue yribl NPH DapaNAenbHbiX npaMblx AK u BC uH ceky-
meit AB.

12.3. 2) Tak kKax BM — OmcceKTpHca ~ZABC, To ZABM =
=/LMBC = 38°, ZAMB = A/ MBC = 38° KaK HAKDeCT AeiRalille Yrik
NpH ABYX OapaiielsHeIXx npaMmerx AM u BC n cexymeit BM,
£BAM = 180° - ZABC = 104° kak OAHOCTOPOHEHE YIABEL OPH TeX
sKe mapAaJJeJLHBIX NPAMBX H cerkyieii BA.
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12.5. -2) Yepes sepmnHy B nposezem
aydy BF napanneabno ayuaMm AM n CK
(puc. 267). F

ZABF = 180° — 140° = 40°;
ZFBC = 180° ~ 131° = 49°;
ZABC = ZABF + /FBC = 89°. _ K

12.8. 2) 46°. Yrasauue. Yepes Bep- 140°
muAy yraa O OpoBecTH NpPAMYIO, Napax- A
AensHyID aydad MT u PK. 131°

12.7. Tlo ycnosuw AB = BC. 3naunr,
AABC pasnoSeapeueEmii a1 ZA=/C= B c
= 80°, Torga ZEAD = 80° — 40° = 40°, Taxr Prc. 267
Kak AE = ED, to AAED pasnobeapennsrii me.
u LEAD=/ZEDA=40°. ED | AC, Tak
Kax Hakpect nexxamue yrawl EDA u DAC npu opamux ED u AC
H cexymeii AD pasrpl. £ BED = /BAC = 80° Kak cOOTBeTCTBeHHBIE
YIIN mpH napannensHbIX OpAMEEX ED r AC u cexymgeil AB,

12,8, 15°. YraaaHue. Peimenne aganoruuio sagaue 12.7.

13.1. 2) 53°. 13.2. 2) 88°. 13.3. 2) 102° 13.4. 2) 77°.

13.6. 1} ¥rasansue. [Toctpoiite nyun A M u AN napanrnens-
HO COOTBETCTBeHHO nyuaM AB u AC u nepecexalomue ¢cropory BC.
Ha pnx oraoxure orpeskn A B, = ABu AC, = AC, B, u C, coepqn-
rute. Tenmeps gokamHTe: AA B,C, = AABC 1 B,C, || BC.

2) Hcexopa m3 Toro, uto 21 = 51° u 22 = 129°, MoMHO AOKa3aThH,
yro AD || BC. £3 u LEBC — naxpecT Aessaniye IpHu 9THX Dapaniesb-
HuX OpaMpix BC u AD n cexymeit BE. Ilosromy ZEBC= /3 = 52°,
Taxk kax BE — GuccekTprca ZABC, 10 £LABC = 104°, Orciona caegy-
eT, uTo L4 = 76°,

13.8. 2) 34°, ¥xasague, PeleAHe aHANOrHMIHO 3agadve 13.5.

13.7%, Yepes Touxy C nposemem ny4 CF, roTophlit mapaiaaenen
ayaaM AD v BE n pacmojio;ReH ¢ HUMH II0 OAHY CTOPOHY oT AB.
Tak kxak AD= AC, 1o TpeyronsEnr ADC pasHOGeApeRHHIN u
LADC = ZACD. Kpome toro, ZADC = ADCF Kak HakpecT aesiampe
YrEl IDH napanrensHux npamsix AD v CF u cexymeit DC, Creno-
paTensno, CD — GuecexTpuca yraa ACF. AHaNOrMYHO AOKA3LIBa-
erca, utro CE — 6Guccextpuca yrma FCB. ZACF + Z/FCB =180°
2/DCF+ 2/FCE =180°, orciona JZDCF+ /ZFCE=90°, T.e.
ZDCE =90° n DC L CE,

13.8%. Touxy O coeAuHUM OoTpesxaMH ¢ BepitrHAMH A H . Tak
kak AD = DO, To Tpeyroasuur ADO pasHoOeapeRHHI n LDAO =
=2ZD0OA. Kpome Toro, LDOA= ZOAC Kar HAKDECT Ne)Xalmlyue IIPH
oapaniaenabpabiX npaMeix DE 1 AC u cerymeit AQ. Orcoaa BRITEKA-
eT, uTo AQ — Ouccerrpuca yraa BAC, AHANOTAYHO JOKASKIBAETCH,
gro CO — Guccextpuca vria BCA, Mur pmoayuyum, uro Touxa O —
TOYKA NepecevTeHns OHCCEKTPHC TPEYrOALHAKA. 3HauuT, BO — GHc-
cexTpHca yraa ABC.

14.5. 1) £LBAO+ £ZABO = /BOK = 70°, Taxk kax AK u BM —
GMucceKTpHCH TPEYroibHMKA, To LA + £LB = 140°, ZC = 40°,
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2) Takx KaK cyMMa BHENTHMX YrJoB npu sepmune A pasHa 160°,
T0 Kaxaauil BHemHwil yron pasen 80°, a moToMy caM yroun A paseH
100°. YunteiBas, uro AD — GuccekTpuca yriua BAC, nmoayuaeMm, uTo
ZDAC = 50°, AADC pasnobeapeunnii 1 ZC = £ADAC = 50°,

14.6. 1) AABK npaMoyroasseiii, 1 £B = §0°, orcioga cleayert,
uro ZBAK = 30°. Auanmornuyro H3 TpeyroasHuxa ABM Haxonnm,
aro £LABO = 18°. B Tpeyronsaure AOB U3BecTHEH [Ba YIia, DaBHEE
30° u 18°. Torma £AOB =132°.

14.7. ZACB=qa + B wax sHermnu#t yroa TtpeyroneHmka CEF,
Torma x=180° - - B - v.

148, x=180°-a-pB- 1.

15.3. 2) 5. Ykasaune. HeodxoguMo yvaecrs, uro LAKB > 107°,
T. €. Tynoii, a noromy AB > BK.

15.5. 2) LADBE puemHuit ana tpeyroanHuxa DCB, a moromy
ZADB > ZDCB, T.e. LADB>90° n s#ABnsercA TyneHM YIIOM.
ZAEB BEemmmit gna  rTpeyronsEMra ADE, a  npotomy
LAEB > LADRB, 1, e. Toxe Tynoii. Cnegoparensno, LAEB — nau-
Sonsmuli yron B Tpeyronsanke AEB, a moromy AB > AE.

15.7. £ADE — mHemHuii yron ana rpeyronsauka BDE, a noro-
my ZADF > /B. #ACB — BHewHH# yroa aaa tpeyroassuxa CFE,
a noromy /CFE > ZACB, Ho Tak Kak yrael DFA u CFE Beprn-
KanapHble, To0 LDFA < ZACB. Heo6xoguMo ydecTs, uro LB = /C,
a notomy B NADAF /ADF > /DFA. CneaosarensHo, AF > AD.

16.3. 1) Her. 2) B papuobeapennom AABC yroa ABC rynoii,
a motoMy AB < AC, T.e. AB<1 uH 2AB<2; AB +BC> AC, a Ttar
Kak AB=BC, to 2AB > 1. CnegoBaTesivEo, 1 < 2AB < 2.

16.4. 1) HerT.

18.5. 1) Ecay npeanosoxHTs, 4TO AAWHA 60K0ROH CTOPOHEI paB-
HA 28 MM, TO TOrZa OCHOBAHHe TPeyrolbHEKa pasHo 64 MM, HO Tpe-
YTONBHHUKA co cTopoRami 28, 28 n 64 MM He cymecTByer. Ecan ke
AJIHHA OCHOBAHMNA paBHa 28 MM, To OOKOBAS CTOPOHA TPEYTONBHHKE
papHa 46 MM, TpeyrofbHHE ¢ TAKHMH CTODOHAMH CYIIECTBYET.

2) CoeagnHuM oTpearoM TourE K u M. Torga n AKMN

KM + MN > KN 1)

B tpeyroasuuke KLM KL + LM > KM. Ecin B HepaBeHcTBO (1)
amecto KM noacraeuts KL + LM, To HEpABEHCTBO TONBKO YCHIKTCH,
a moromy KL + LM + MN > KN.

16.6. 1) 256 am; 10 am wianm 17,5 am; 17,6 am.

186.7. Crauana Hago AOKABATH, YTO TPEYroJsHEAKH AQD u BOC

paBHE, a noToMy AD = BC. Ha TpeyroacHuka ADC uMmeeMm, urto

AC < AD + DC, B0 OC = % AC, a notomy OC < g Takr xax

AD = BC, o OC <BC‘;DC.

17.1. 2) Bem; 4 cm. 17.2. 2) 24 om; 12 om.

17.3. 2) 12 cm; 6 oM. 17.4. 2) 20 cMm; 10 om,

17.6. 1) ¥raszanue. HeobxopamMo aokasate: AABC = ACDA.
Orcioga cneayer, a0 LBAC = LZACD, HancHelUIee 0UeBHAHO,
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2) B npsMoyronsHoM Tpeyroasenke BDA Z/DARB = 30°, a moro-
my AB=2DB=4cm. B npasMmoyronsmoM TpeyrojbHnke BAC
£ZC=30° a moromy BC =2AB =8 cu, CD=BC - DB =6 cM,

17.6. 2) 8 cM; 9 cm.

17.7. 1) Nyers Tpeyroneauk ABC  paBHoGeApeHHEIE u
ZABC =120° a ocuopaHMe AC = 10cm, AD | BC. Tak xax Tpe-
YTOABHHE TYNOYroJMbHBIK, TO OCHOBEHHE BLICOTH D aexuT Ha npo-
ACMXEHHH cTOpOHH BC 3a TouKky B, LA = ZC = 30°. B npamoyroan-
HOM TpeyroabHuke ADC AC=10cm B ZC = 30°, spaunr, AD=

=-;—AC=5(:M.

2) Ilyere ED mepecexaer AC B Touke P, a EF — B Touke H.
Ipasoyroneauie TpeyroabAuka AEH u HPE umeor obmuil yroa
AHE. CaepoBaTeasHO, B ApYyTHe HX ocTpele yrak BAC u DEF pas-
Bol, AABC = ADEF no runoTeHyae 1 ocTpoMy yray. IToaToMy nepn-
MeTPHl HX paBHEI, IepUMeTp TpeyroabHuka DEF pasen 12 cm.

17.8. 1) 34 cm. 2) 10 cm.

18.3. 2) ¥raszanue. HeobxoZuMo NMpoBecTH Abe NMpaMule, Ma-
panneabesie npaMoit b ¥ yaaneHHBIE OT HEe HA PACCTONHHE, pPaB-
Hoe PQ, xorophie pacnosoMeHsl N0 PA3HEIE CTOPOHEL OT OpaAmMol b.

18.5. 1) Onyctum ns Touek A v B nepnenamxynapu AA, n BB,
HA OpAMYHO @, U nycTe AB mepecexaer npaMymo a B Touke F. Torma
AF > AA, n BF > BB,. Orcioga canegyer, uro AB > 10.

2) YrasaHHe, Yepes pepmmEy B nposectn OPAMYo, Iapai-
XeabHyic AC, A0 ee mepecedyeHHS ¢ MEPNEHAHKYAAPOM K CTODPOHE
AC, npoBefleHHNM €pe3 ee CepelHHY.

18.8. 1) Her. YrazaHue. 3aJaun pemarTcs AHANOTHIHO 3a-
madaM 18.5 (1, 2).

18.7. LAKP = #BKM rar BepTHKAABHBEIE YTABL. Tak Karg Tpe-
yronsEUKH APK u BMK npaMmoyroapubie # ZAKP = /BKM, To u
LPAK = AMBK, Toraa AAPK = ABMK no KaTeTy M OpHIexalle-
My K HeMy ocTpomy yray., Orciona PK = KM u AK = KB.

18.8. IlpamoyronsHee TpeyroawHuku AMEK u BKM paprnl 1o
ABYM KateraMm. Otcioga cnexyet, uro Z/BMK = ZAKM n /MAK =
= ZKBM. Tak kaK cyMMa OCTPHX YITIOB B IPAMOYTOIBHOM TPEYTOAb-
HHKe paBua 90° u S BMK + ZAMB = 90°, 10 /BMA<=/MAK, Ana-
JAOTUYHC MOMHO HOJYIHTE, uTo ZBMA = AMAK = /KBM = ZAKB.
Orciona caeayer, 4ro Tpeyroisinkn MOK, AOM u BOK pasunoben-
peaHsie ¥ OM = OK = O0A = 0OB.

19.2. 1) 33 cm.

19.3. 2) Heo6xoaqumo mocTpoUTE GHCCEKTPHCY YIVIa A U HaiiTH
TOUKH ee TepecedYeHns ¢ OKPYRHOCTRIO ¢ IIEHTPOM B Todke C & pa-
ImycoM, paBHEIM BC. 3agaua nMeer ABEa pelmeHMNA.

194. 1) 52° 2) Vxasamune., 3aja4a pelIaercd AHAAOTHYHO
sagaue 19.3 (2).

19.5. 1) Tak kak Touxa M HPMHAAJIEXKHT cePeJHHHOMY MepIeH-
AHEYAApY cToponul AC, To MC = MA, a noroMy ZCAM = £C = 40°.
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Buaa, uro JLC=40°, wuHaxoaum, uro ZLCAB=T70°. ZMAB=
=LCAB — ZCAM = T0° - 40° = 30°,

2) HexomMyo TOUKY HAXOAHM KAK TOURY IepecedeHUs OUCCexT-
PMCH yria A ¢ cepeAHHHHIM NePOeHAWKYAAPOM CTOPOHH AB,

19.6. 1) 15°. ¥rasamne. 3aJaUl PeILAOTCA AHAJOCHYHO 3&8-
aauyam 19.5 (1, 2).

19.7. 1) OnycTEM IepOneHAUKYAAPH A3 TOUYKM M Ha CTOpPOHE
ACH AB., llyere ME L ACu MF L AB. Tax xak Touka M npunan-
JIesKHT OHcceKkTpHce yraa A, ro MF = ME. B npaMoyroasHOM Tpe-
yroaciuke BFM ~B=30° n BM =10 cM, mosroMy MF =5 oM.
Orciopga ciuepyer, 9t0o U ME = 5 cMm.,

2) Cepeaununift nepneEIRKYAAD K OTpeskyY AB, HCHAIOYAA cepe-
auHy ARB.

19.8, 1) 7 cM. 2) Touxa A aRAfeTCH TOUKOI mepeceueEnd cepe-
OUHHOTO NMEePHEeHIVKYNApa OTpe3ka BC c mpamoil a. Ecau BC 1 a,
TO 387848 He MMeeT DelIeHHA.

20.5. 1) Ha oponzBoaBHON mpaAMOH OT HPOASBONBHOH TOIKM A
OTKABABIEAEM O0TPe3oK AB, papuwmiit DE. Or ayua AB orknajasisaem
yron A, pasHuit yray P, a ot ayua BA mo Ty e ¢CTOPOHY OT NpAMOH
AB orxknensiBaem yron B, B 2 pasa Gonsmuii yrna A. CooTBETCTEYIO-
IOHe CTOPOHBI NOCTPOSHHAEIX YIVIOB TepecexamTca B Touxe C. Tpe-
yroapHHK ABC ucroMuiil. 3aaaga nMeeT pellleHHe, ecJiH LP < 60°,

2) HeoOxoauMo nocTpOMThE OKDYYKHOCTE C IEHTPOM B TOUKe A
H ¢ paanycoM, paBHEIM 2AB. Touka nepecedeHus 3TOH OKPYIHOCTH
¢ npaMoil @ ¥ O6yaer Bepmuuoi C uckoMoTo TpeyronsHuka ABC. 3a-
Aaua HMEeT IEA pelIeHnd,

20.6. 1) Ha mpousBoabHON mpAamoli or mpoussonabHON TouxkH A
OTHAAABIBAEM OTDe3oK AC, paBEHMHA RaEHOMY oTpesky DE. Jannnrit
yroa P genum 6HEcceKTpHCOil Ha ABA PABHEIX YTJIA U OTKJIAALIBAEM OT
ayua AC yrox A, pasnriii nonoBuge yrna P. Ha cropoHe proro yraa
OT BEPIIHHE A OTEJIAZBBAEM 0Tpe3oR AB, BaBoe Gonpwunmit AC. Tpe-
yroasHHK ABC HCKOMBEI.

2) Heo6x0AHM0 TNOCTPOHTh OKPYHHOCTH C HEHTPOM B TOUKe A
U C pAZAYCOM, PABHEIM PAAKYCY AaHHGI OKpYxKHOCTH, TOouKa nepece-
JeHHA ATO# OKPY)KHOCTH ¢ AaHHoM H OygeTr BepmuHoit C mcKoMoro
TpeyroNdbHHRA. 3amaua HMeeT Nub0o ABA pemeHHaA, Aubo OOHO pellle-
HHe, ecJH Todka C oKa)Kercsa Ha npamoit AB.

21.1. 2) Ha npounsBoasHO} npAMoH 4 OT MPOUBEBOALHOH TOUKH A
OTKJIgALIBAaeM oTpeaok AB, pasmsiii PQ. Ha paccroaEnm, PEBHOM
Py}, npoeoarM NpAMYR b, IAPANNENBHYIO @. 3aTeM PagEycoM, pas-
HEIM P,Q),, ¢ NEeHTPOM B TOUKe B ¢cTpoHM oKpY:HOCTE. Touxe mepece-
YeHHAdA 3ToH OKPYKHOCTH ¢ IDpaMmoit b M ecTh TpeTwa Bepmuna C The-
yroasHuka, Tpeyroneunk DBC uckoMelil. 3agadus MMeeT ABA pellleEHA.

21.2, 2) VkazsaHHe. 3372498 HMeeT ABA DeleBEHA.

21.3. 2) Ha npouaponbHoi OpAMOH 4 OT OPOHSROALHOH ToukH E
oTKnaAEIBaeM orpeack EF, paprmii PQ. Or nyta EF oTrxknagnipaem
YIoJI, pABHRINA 3aAaHHOMY TYIIOMY YIY. S8TE€M HA PACCTOSHHM, DAaB-
HoM P,Q,, nporoiUM npamyio b, mapaniencHyx 4, A0 NepecedeHHA
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co cTopoHOi nmocTpoeHHoro yraa. Touxa mx nepecetyeHHA D M ecTh
TPEeThi BepPIIHHA TpeyronbHuka. Tpeyronsnux DEF uckomerii.

21.5. 1) IIpemxnae Bcero HeoGXOANMO NOCTPOMTE OPAMOYIOABHE
rpeyronbHux AMC no rarery AC m runorenyie AM. BareM npo-
AAHTh oTpesok CM aa Touky M u mocTpouTh orpesok M B, paBHH
MC. Tpeyroasaux ABC uckoMEBIL,

2) Ha npouzpoapHoii npsaMoii MN BrfiupaeM IOpON3BOJLHYIO
TouRy C # or nyda CN oTKJajgREBAE€M yroJ, PABHEIN ARHHOMY YIuy.
3aTeM Ha PACCTOAHHM, PABHOM BHICOTE, NPOBOAUM IDAMYIO d, IIADAJ-
nenpHyi0 MN. Dra npaMas nepeceKaeT CTOPOHY yria B Touke A, He-
Pe? cepefHAY oTpesrka AC ODpoBOIUM OpPAMYIO, DepOeHARKYVIAPHYIO
K AC, no nepeceuenus B Toure B ¢ opsmoit MN. Tpeyroasang ABC
HCKOMBI.

21.8. 2) Ha npowazsosarHol npaMoit MN pubupaeM NpoN3BOAL-
HYI0 TOYKY A m or ayua AN orkaansiBaeM yroa EAN, paBamii gaH-
HOMY OCTPOMY VPAY. 3aTeM Ha PACCTOAHWH, PABHOM OepBOiH BHICOTE,
NpoBOAAM OPAMYI0 4, DapajanefbHYI0 AE., Ira npsaMasA nepeceder
ayqy AN B rouxe B. Ha paccToaHuH, pasHOM BTOpofi BEICOTE, OpO-
BOAEM npAMYIc b, napanxensEyic MN. Ora npaMas nDepeceraeT
ay4 AE B rouxe C. Tpeyroapauxk ABC uckomnili.

21.7. TIpeamoao:kuM, UTO Tpeyroiapuukx ABC nocrpoen. Ipogoa-
stum ctopory BC aa Toury C M ornoxxum orpesok CE, pasanili AC.
Toraa BE = BC + AC. TpeyroasHuk ACE papxofenpennuiii. Toraa
ero BepmHHa C NeXHT HA NDEePHEeHAHMKYIApe K OTpesky AE, npose-
OeHHOM depes ero cepeauny. OTcloAa BHITEKaeT IOCTPOCHME.

Ha npouseoapHolt opamoii MN BrIOHpaeM IpPOWIBOJIBHYIO TOY-
Ky B u or ayuya BN oTknagepipaem yroa KBN, pasHmil JaHROMY OCT-
pomy yruy, Ha ayue BK or ToukH B oTxnagnisaeMmM oTpesok BA,
paermil PQ, a Ha ayuye BN oT Toil e ToukH — orpesok BE, pas-
Helit PQ,. Touku A H E coepuraeM u CTPOUM OPAMYIO, NEpOeHIN-
KYJAPDHYIO K oTpe3ky AE, uepea ero cepequHy. OTa NpAMasa mepece-
Kaer npaMylw MN B touke C. TpeyrojbHuKk ABC mckoMEi.

2) Ilo warery BH ¥ rumnorenyse BC ¢TpoMM NpPAMOYToJbLHBIH
rpeyroasauk BHC, SaTeM paguycoM, papHEIM BM, U ¢ NeHTPOM B TO4-
Ke B IPOBOZUM OKPYSKHOCTE Ao NepeceuyeHHs ¢ mpamoit CH B Tou-
ke M. Ha stoil npaMoit or Touku M orkaaguBaeM oTpesoxk MA, pas-
"l MC, Tpeyroacuuk ABC ucxombiii. 3aaa4a MeeT ABA pelIeHNA.

21.8. 1) VraszamHe., 3a1a4da pemaercsd AHAAOTHYHO 3afade
21.7 (1).

2) IIpeanoJo:EHM, 4TO TPeyrodbHAK ABC nocrpoeH w CM — ero
mepnaHa. IIpogomxumM orpesok CM 3a TOURY M M OTHOXKHM OTpe-
3ok MD, papamiit CM. Toukn A m D coegurnm,. ACMB = ADMA.
Toraa AD = BC. Orcioaa BHTEKAET NOCTDOEHHE.

CrpouM rpeyroasHHK ACD no tpeM croponam: AC, AD, xoropas
pasHa CB, u CD = 2CM. HaxoguM cepeguHy cTopoHE CD Tourny M
H Ha ayuye AM or Touku M oOTKIagmBaeM orpezoxk MB, pas-
Hu# AM. TpeyroasHuur ABC uckoMbili. 3agaua MMeeT penleHue,
ecan 2CM < AC + CB.
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22.1. 4) Her, 22.2, 4) Her,

22.3. 3) B opamoyroasHoMm TpeyronbsiHke ADB LA = 30°, a no-
Tomy AB=2BD =8 cm; Tak kak DE — menmana, o BE = AE =
= 4 ¢cM. Tpeyronsuux EBD pasuofiespennsiii, 1 ZABD = 60°. Torga
H Bee ero yrael paBde 60° u BD = DE = 4 e, Orciofa caenyer, ITo
TpeyroabHuK AED pasHoGelpeHHbIH,

224, 3) 5cm. ¥Yrazanue. 3afadua pelraerca aAHAJOTHYHO 38-
aaue 22.3 (3).

22.5. 1) ANABC = AADC,. KpoMe Toroe, oHH paBHoOGefpeHHLIe.
Orciong BHTERaET, uT0 £LBAC = LACD = £DAC = Z/BCA. U3 paBen-
CTBA HAKPECT JE:KAIHX VIVIOB MPHA ABYX NpPAMBIX M CeKymieil momy-
uyaemM AB||CD u AD | BC.

2) ANABF = AADF mo gByM CTOPOHEM H YDIY, 3aKJIIOYeHHOMY
memay Humu. Orciona ciexyer, aro BF = DF,

3) Tpeyronwaux BAD pasHoGegpennnril, AC — OHcceKTpHca
yraa BAD, spaunr, AC 1 BD,

4) Ecnn us touxku F onyeTHT: nepnenauxyaapil FM u FN coor-
BeTcTReHHO HAa AD u AR, To NOJAyYHMBIIHecH NPAMOYTOJILHEE Tpe-
yroaenukd AMF u ANF paBHEH N0 T'HNOTEHYlE M OCTPOMY YIUY.
OTciona cnepyer, uro FM = FN.

22.8. 3Sanaua pemmaercda aHa’gorwvHo sajgade 22.5.

28.5. 1) 16.

2) IlycTs B BRIIYKJOM 4YeTHpPeXyroabHHKe ABCD Gucecekrpuchl
ZA+ /B
=
Tax K&K CYMMAa YIAOB BEIODVRKJIOTO TeTHIPeXYyToJAbHUKA pasHa 360°,
o ZA+ LB =360°-(LC+ £D). Orcioga ZAOB = 180° — 180° +
20+£D _ LC+ 2D

2 2z

23.6. 2) Ilycte B BHIMIYKJIOM 4eTHpeXyroasEAxe ABCD Gnce-
cekTpucH yraos B u D mepecerawTca B Touke O. IIpogomuum BO ao
nepecedeHHEda ¢ CD B touxe E; £DOE = 180° - ZDOB. B yerHpex-

yroaeanxe DOBA <DOB=360°— /A -<B*<D oy /B+ /D=

yrioe A p B nepecerawrca B Touxke O, ZLAOB = 180° -

+

2
=860°— /A — /C. Torza ZDOB=360°— /A — 180° + 42A 520
= o_ J{A L'C o_ o LA _LC _ LA- ZC
=180 . Orciona ZDOE = 180° - 180° + £& - 2L = ££°4

23.7. Paccmo'rpnm BRIMYKAKNA mectuyroasiux ABCDEF ¢ pas-
HHMH YIIAMH, YPAR TAKOrO mWeCTHYTOABHHKA paBHH no 120°, To-
crpoumM GuccexkTpucy BM yrna CBA. Toraa ZCBM = ZABM = 60°;
CD || BM, Tak kak £ZC + ZCBM = 180°. AHamOrHYHO HOKa3hIBAeM,
uro EF | BM. Orcioga cnenyer, uro CD || AF. TouHo Tak e MOMKHO
JOKazaTh, uTo BC | FE u AB || DE.

23.8. PaccMorpuM BHIOYKAEIE DATHYronbRUK ABCDE c pae-
HhIMHM YTJIAMH. ¥TJRI TAKOTO NATHWYrofbHUKA paBHEI o 108°. Pac-
cMoTpuM TipAMble AB u ED n cerymyw AE, /A n ZE — BRyT-
PenHAne OJHOCTODOHHHE VYIJEI OpPH 9STAX NPAMEIX H cerymeit.
ZA+ £ZE # 180°, 3@adHT, HA OCHOBAHUH CBOMCTE HAPBJJISJBHEIX
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OpPAMEIX MOXMKHO YVTBEDMHATEH, uTe AB He mapanaensra ED. Awmano-
IHYHO MOYHO YOSZHTECA, YTO ¥ TAKOrO NATHYTOIBHUKA HET MAPAaX-
JIeNBHRIX CTOPOH.

24.5. 1) EACF — napanaenorpaMM mno onpefieleHHIO. BSHAYHT,
EF = AC. Ananoruyno KL = AC. Orcoga caeayer, aro EF = KL,
Tax wax FK — ofmad 4acTs orpessos EK m FL, to EK = FL.

2) PaccmoTpum uweTblpexyroasAmK AH,CH,, y Kortoporo asa
yraa AH,Cu AH,C npamuie. Tak kak CYyMMa YT/IOB B BHIITYRJIOM 4e-
THPeXyronbAHKe pasHa 360°, to LH AH, + ZC = 180°. Orcioaa cie-
Ayer, uro LC = 50°, Torpa 2D = 130°.

24.6. 2) 110°, 70°, 110°, 70°,

25.3. 2) ¥V rasanne. Bocnoaessylrech TeM, YTO B YETEIPEXYTOME-
HHKe NAFEB auaroHanH B TOURE NEpecedeHHsa AeNSTCA DOmOJaM.

25.4. 2) Yrasanue. Pemenne anajorudno sagade 25.3 (2).

25.5. 1) AMAP = ACNK 1o jgBYyM CTOPOHAM H YIIIY MEKAY
HuMH. Otcioga caeayer, 4tro MP=NK. Tak rak AB=CD n
BC=AD KaK OpPOTHRONONOKHBIE CTOPOHBI IADANNENOTpAMMAa H
MA=AP=CN=CK, 7o MB=KD n BN =PD. Torga AMBN =
= APDK no aByM™ CTOpPOHAM H yray mexgy Humn. Orciopa creayer,
uto MN = PK. Ilonyuman, 4T0 OPOTHBONOJIOMKHBE CTOPOHHI 4eThi-
pexyroasEuka MNKP monapHo paBHEI, ciaegosaTenbHo, MNKP —
MADANIESIOrpaMM,

2) PaccvorpuM TpeyroasEuEH MOB m AOK. B sTHX Tpeyrois-
Hugax MO = 0K no ycnosHio, ZMOB=-/A0K KaKk BepTHKAIL-
Hule B AOMB = Z0OKA Kak HagKpecT Jexkalliue OpM NOADAAIEHh-
EHX OpAMEX NK 1 MP m cerymeit MK. Orcioga caeayer, uro
AMOB = AAOK u OA = OB, B uersipexyroasarke MAKB puaro-
HAMU B TOUREe HepecedeHMA AeJATCH Oomoaam, sHaunTt, MAKB —
MapaJLIEIOrDAMM.

26.6. Yrazanmue, 3agaur pEMIAlOTCH SHAJOTAYHO 3aga9aM
25.5 (1, 2).

26.7%. Tak kak ZBAC=/ACD, o AB||CD. ZABD = /CDB
KaK HAKDECT JeskalliMe YTkl OPM DapaalnedbHBIX Opsambix AB u CD
u cerymeit BD. B Takom cnyyae AAEB = ACFD no xarery u ocT-
pory yray. Orciopa cneayer, uto AB=CD, Hueem AB|CD u
AB = CD. CaepxoBarensro, ABCD — mapaanejorpaMm,

2) Ha npomasoJbHON NpAMON ¢ OT IPOHIBOJLHON TOYKH A oTJio-
~ xuM orpesox AD, papauii BC. Or nyya AD oTa0XHM OCTDHIl yroua,
paenelii A. Ha paccTosnnu, paEHOM 3alaHHOMY, HOPOBEAEM Npd-
MYI0 b, DapaInelbHYIo &, 0 DepeceueHna B Touke B co croporoit no-
CTDOEHHOTO yria. 3aTeM depesd TOUKY [} mpoeefieM MpAMYIO, Mapai-
nenbRyX» AB, 5o nepecedenua B Touke C ¢ npamoii b. ABCD — me-
KOMEIH IMAPAJJIESIOrPAMM.

285.8*. 1) 3agaua pemaerca aHamoruuHe zagadve 25.7 (1).

2) Ha nmpowsponsaocit NpAMOHA ¢ OT NPOU3ECJILHON TOUEH A 0OTHIO-
MHM oTpedoK, paBHEN AD. Ha paccrogauu, pasHom BE, nposegem
opamMyn b, napannenrnyio a. 3aTeM IpoBeJeM OKDYKHOCTE DANHEY-
COM, PABHEIM AR, ¢ DeHTpoM B TOUKe A J0 Ilepecedyednd B Touke B
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¢ npamoit b, Yepea Touky D npopoaum npaAMyI0, DapallenbHyio AB,
A0 nepeceueHHA ¢ npaMoii b B rouke C. ABCD — MCKOMEIH napasiie-
AOrpaMM. 3agavya HMeeT OBA PeIleHHH.

26.5. 1) Ilycth BenuunHs yraa BAD pasua x, Torma LBAM = %,

a ZB =180 - x. Targ kax ZAMC = 120°, o /BM A = 60°. PaccMor-
peE TpeyronbHME ABM, nMeem % + 180 — x + 60 = 180. Orcioga

x = 80. Takum o6pazom, £A =80° u £ZB = 100°.

26.6. 1) IIvetr AE L BD u O — ToOuUKA NepeceuyeHHA ANATOHA-
Jeit AC w BD. Tar wag BD=6, BE: ED=1:3 1 BO=0D, ro
MoxHO HaliTu, ato EQ = 1,5 cM. PaccMoTpAM ODpAMOYTOABHEILA Tpe-
yronbENKE AEQ: EQO=1,5 cm, OA =3 cM, sHauUuT, £LEAQ0=30" n
ZBOA=60°. B takom ciayuae AD u BC — 8éanmmne cTopoHsl nps-
MoyroabHuKa. [lyete OK 1L AD; £AOD =120° a tax rar NAOD
paBHoGeApeHHHI, To ZAQK = 60°. PaccMOTpUM NpAMOYrOJLHEI
rpeyronsHEK AKQ: AO =3 cm, ZOAK = 30°, orcloga OK = 1,5 cM.

26.7. PaccmorpnM TtpeyronpEukH BKA m AMD (puc. 268).
AB=AD v AR =AM xax ctopoHH KBagpaToB. KpoMme Toro,
ZBAK + ZDAK =90" n1 LMAD + £DAK = 90°, Orcioga chAenyer,
uto ZBAK = AMAD, Torga ABAK = AMAD no ArpyM cTopoHAaM H
yray Memay maumi. CnegoearensHo, BK = DM.

26.8, IlpomomauM cropory CD m omaoxkpm or Toukm D orpe-
aox DF, pasrnuiil BK (puc. 269). AADF = AABK, a notomy £FAD =
= -ZBAK. Ilyers £ FAD =0, ZMAF =90° — 200 + o = 90° — o. Crego-
BaTenpHo, ZMAF = /MFA, ncsromy NAMF paBHOGeApeHHME N
AM = MF, vo MF = DF + DM = BK + DM. 3paunt, AM = BK + DM,

27.3. 1) 8) 50 cm.

2) Moxno AokasaTh, 4TO TpPeyroAbHHKH AOA, u AOA, pas-
Hobenpennnie H OA; = OA = 04, (pue. 270). L1 =/2 u /3 = /4.
Tar xax 2£2+ £3=90° ro £LAOA; + ZAOA, =180° T.e. TOU-
Kn A, O B A, nexar Ha ofHoll npamo#t u OA4, = OA,. 3BHaywurT,
TOUKH A, U A, CHMMeTDHIHBI OTHOCHTEJABHC LenTpa O.

B C B K c b
A A,
M
1
K ]
4/]lo a
L
D
A D A
M 4
F
Pnc. 268 Puc. 269 Prc. 270
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274. 1) a) 15¢em. 2) Vxaszauue, BocnonpayiiTech TeM, uTO
TOYKa, OAWHAKOBO VAANCHHAR OT ABYX TOYeK, LOPHHANNEXKHT Ce-
DESHEHOMY NEPIEHAHKYAAPY K OTPESKY, KOTOPHIA COegHHAST TH
TOYKH,

27.5. 1) Uz paBeHcTBa TpeyroasEnkos BOC u DOE emrexaer,
yro DE =BC=5cu u LZBEA = ZEBC = 30°, AE = 20 ¢M. B npamo-

VIOABHOM TpeyroawHuke ABFE /BEA = 30°, a noromy AB = -é AE =

= 10 cm. Kpome Toro, Z4 = 60°. Ho o ycnoeew £D Toxe pasen 60°.
CaenoBarenbno, Tpamenusa papHoOegperHas m CD = AB =10 cMm.
Orcioaa mepumeTp Tpanenun pased 40 cM.

2) BoapmeM Ha npaAMoii AB NpoH3BOJLHYIO TOMKY X H MOCTPORM
CHMMeTPHIHY €if Toury X, oTHocmTeanHo menTpa O (pme. 2T71).
TIpeanonokuM, ITo TOUKa X, He DPHHALJIEXKHT npamMoii A, B,. Tax
Kak TOMKHM B 1 B,, X u X, CHMMeTPHYHH OTHOCHMTe/IbHC IteHTPa O,
TO MOXKHO JA0KA3aTh, 4T0 B X || AB. AHAJOTHYHRO MOKHO JOKA34ThH,
uro 4,8, || AB. Mu moxyaman, 4T0 depes TouKy B, mpexoaat nse
npameie B, X, 1 B;A,, napanaensunie AB, dero GHITE He MOMeT,
CnegoparencHo, TouKa X, DpHHALNCHHT NpAMoit A B,.

27.6. 1) Tax rax Tpanenus ABCD pasHOGefpeHHAA, TO MOMKEOQ
A0KasaTh, 410 LCAD = £ZBDA. Tlo ycnosuw CE = AE, 3ravunr, Tpe-
yroaeHUK CEA npamoyronsHuil B paBHODeIpeHHEIH, NoaTOMy
ZCAD = 45°. B TakoMm cayuae B ZBDA = 45°, u TpeyroasHux AQD
npAMoyroabHult ¢ npaMuM yraom AOD, Mu moayuHam, uTo Tpe-
YroAsHHKE BOA npamoyroaennulil u ZBAQ = /ZBAD — ZCAD = 30°.
Toraga AB = 2B0O =10 cM.

2) BriGepem ra oTpeske MK npoMspBoALHEYIO TOYKY X M IOCTPO-
HM CHMMeTPHYHYK) el OTEOCHTeJIbHO IpAMOH @ Touky X, (puc. 272).
IIpeamonoxxmm, 49To Touxka X, He JeHT HA oTpesxke M, K,. Tak
KaK Tpamenua XMM, X, cHMMeTpHYHA OTHOCHTENBHC NPAMOH @, TO
ona pasHoGeapenHas ¥ MX = M, X,. AEaJIOTHIHO MOKHO DOJIYINTD,
uro KX=K,X, m KM=K,M,. Huveem, uro MX + XK = MK,
Tak Kak Toukm M, X u K nexar Ha ofHoll npamoit. Toraa
MX, +X,K,=MK,, apsrou o3sHAYAET, YTO Hallle OPeANOJIOHEHHE
HEBEDHO H TOYKa X, MpHEAANEKHT oTpeaxky M K.,

Pne. 271 Puc. 272
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Pac. 273 Prc. 274

27.7. TlocrpouM Touxku M,, P, K, u T, cOOTBeTCTBEHHO CHM-
MeTPpUYHEE OTHOCUTENEHO HeHTpa O Toukam M, P, K u T. ITonapHo
napanneabHsle npamee MP, n PM,, KT, u TK, sagaior napaane-
aorpaMm ABCD. (Tlocrpoenue nokasaHo HA pHcyHKe 273.)

27.8. Ilposenem npamyio PK xo nepeceueHMs ¢ npaMoll @ B To4-
ke E. Iloctponm npamyic EA, camMMerpuuryw npamoii EP oTHoO-
CUTeNBLHO ocH @. Yepes Touxky O mpoBeleM NPAMYIo, NepOeHARKY-
AAPHYIO &, A0 nepecedeHus ¢ npaMumu EP u EA B Toukax M u H
cooTBeTCTBeHHO, Ha npamoii ¢ or Touxk O oTICHUM oTpesox OF,
paeHulli OF, u rouku F, M, E u H coeguauM. Pom6 FMEH wucko-
wmerlt, (IlocTpoeHne NOKA3AHO Ha pHcYHKe 274.)

28.3. 2) Yraszauue. [Inomank keaapata ACKM B 2 paza Goab-
me mAoIanu KeaapaTta ABCD, amaunT, miaomaab KeBaapata ACKM
pasma 128 cm?, cnexopatennuo, AC =8+/2 cm. [epumerp ACKM pa-

Ben 322 cM.

28.5. 1) Hz ABCD nafigeM ZCBD = 45°. Tak xax £ABC = 135°,
o LABD =90° 3paunt, napannenorpamm ABPK apaserca npa-
MoyroabHUKOM. B TpeyronsHuxe ABD ZBAD = 45° no ycNoOBHIO H
£ZADB = 45°, cnemomarensHo, AB=BD uw AB:BP=2:3. 3uaa
NEpHMeTP NpPAMOYTONbHHKA ABPK, HailizeM ero cTOpOHEI, a 3aTeM
maomaxs. Ilnomane npsaMoyronsunka ABPK paera 54 cu®.

2) 36 cm®. Yrasanue. [Ipoeegure npaMuie KT u MP. Iloka-
JKHUTe, YTO OPAMOYTOAbEHNK ABCI pasbnica Ha 8 paBHHX Tpeyroib-
HHKOBR.

28.6. 1) 80 cm. 2) 120 cm®.

28.7. Vrasauue. llycre CB=x, BD = v Toraa cneayer mo-

E+y®  (y-=xP
4 4

28,8, Yrazarmue. Ilyers oana CTOpoEAa DNpAMOYTWIBHHKA
paBHa x cM, Toraa apyras Oymer (10 — x) eM. [Iaocmags npaMoyroas-
HHKa parHa ¥ (10 — x) cm®, a mnomans kBagpara 25 cm>. Torna

x(l0-x)-25=~-(x -5 <0.
Tak kAKX pPasHOCTs OTPHUATENbHA, TO IICHAAER KBAOPATA Goaniue,
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29.1. 1) 4.8 cm.

2) Yxasanme. HckomMaa nDpAMaS TpoXOAHT YEpe3 CepejuHY
BRICOTHI TApPAJAEJOTPAMMA NAPAJJEJEHO CTOPOHE, HA KOTOPYK 374
BHICOTA ONyINEHA.

292. 1) 8 % em.

2) ¥rasamue. HCKOMEA OpAMOYrOJARHHK MOMKET HMETbH CTO-
POHEI, COOTBETCTBEHHO DABHEIe CTOPOHE TAHHOIO NApAJLIeIOrpaMMa
M ero BICOTe, ONVIIEHHON HA 3TY CTOPOHY.

29.3. 1) 24 cm?,

2) Ot nyua AD orno:kum ocTphlit yroa tak, yToGnl ero ¢TOpoHA
nepecexkana npamy BC B rouke P. Hepez Toury D nposeaeM npa-
myio DE || AP po nepecedenHa ¢ npamoii BC B touke E. Ilapanne-
aorpaMM APED Gyner HcKOMEIM.

20.4. 1) 90 cm®.

2) YrasaHHe. 3a1aya pelaeTcd AHAJOTHIHO 3anaue 29.3 (4).

29.5. 1) Ilycrp BHICOTA IapajileJOrpaMMA paBHa X, TOTAA ero
naomans paBHa 3x?. Mmeem 3x% = 48, x = 4, Tar xag x > 0. Ciego-
BaTelLHO, OXHA CTOPOHA paBHA 12 ¢M, Apyrasa cTOpPOHA paBHa 8 cmM.

29.5. 2) IInomafasr NCKOMOTO KBagpaTa 6yAerT paBHA

AD . - -3
0,25 BE AD . BK = 0,26AD

Torga kBagpaTt ¢0 cTropoHoil, pasHolt 0,5AD, 6yaeT HCKOMEIM.
29.8. 1) Ha TtpeyronsHura ABD maxoaum, uto BD = AD. Ho
BD - AD=49, AD*=49, AD="T cM.
2) IIyeres BE — Buitcora napannenorpamma ABCD. Torpa nno-
BE-AD-AB _ BE AB
4AD 2 2
HO, HCKOMHE poM0 MOMXKHO IOCTPOHTE IO OCTPOMY YIAY, PaBHOMY

ZBAD, cropoHe, paBHOHR AzB » H BHCOTE, PABHOH %

29.7*, 1) Ipognum orpesox BC po mepeceuenna ¢ npamoii TP
B Touke K (puc. 275). Moms0o A0KA3aTh, YTO TpeyroiabENK ATD pa-
BeH TpeyronkHHKY EKP, a TpeyroabHEHK ABE paBeH TpeyTroJIbHH-
ky DCK. CrepoBaTelbno, MIoMAaAk NpaMoyroasEAKA AEPT paenHa

BE/ c &/

maabh ACKOMOTO pomba paBHA . CnegoBaTens-

Puc. 275 Pne. 276
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nAoUAAY nDapanaenorpaMma DAEK, a nnouage mapailellorpaMMa
DAEK pasna miomajim gaHHOTO mapaanenorpamma ABCD. 3uaqaur,
DACIIAAM YeThIPpeXyroAbHHKOER AEPT m ABCD paBHEI.

2) Onycram nepunengukynapel AK m CP ua npauple BC u AD
COOTBeTCTBeHHO. MOXXHO ZOKASATH, YTO Tpeyroaeankn AKB u CPD
PaBHEl. 3HAYHT, NpAMOYroleHHK AKCP n rpanenua ABCD nmelor
OZHEAKOBYIO IIomaab. Jladee MoKHO NOCTPOHTE HCKOMBIHN HapaLIe-

_JIOTPAMM ¢ IUIOIAALI), PABHOM mAOIMAAHM NpaMoyreabHuka ABCD,
AHANOTHTHO TOMY, KAK 2T0 Aenanock B sagade 20.3 (2).

20.8%, 1) AHanOrHYHO TOMY, KaK 9TO CACJAHO B 3agade 28.7 (1),
MQ)KHO JAOKA3aTE, YTC NJAOMIaAL NpaMoyreabHuka CTT,C, paBHa
mromann napaanenorpamma ABCD. Tak kak tpeyroasuxkum CC,T
H C,T,T paBEEI, TO HCKOMAHA MIOLIAAEL PARHA ABYM TJIOIIANAM Tpe-
yroaseura C,T,T, T. e. parna 20 cm®,

2) ITpopeaeMm npamuie BD u CD, cooTBeTCTBEHHO NAPAIIEAEHEIE
npaMeiM AC 1 AB (puc. 276). MoxHO ACKA34TE, 9T0 TPEYTFOJBLHHK
ABC pasen tpeyroasuky DBC. Toraa miouiaghk mapajnejorpaMma
ABDC Gyper Baeoe OoJibllie miIonmafl TpeyroasHBKa ABC, Hanee
nposeaeM AK Tax, uTo6el yroa KAC Gma papeH AaHHOMY CCTPOMY
yrany, u npamylo EC, napanaensaywy npamolt AK. Ilapannencrpam-
Mbel ABDC 1 AKEC HMeT OAHHAKOBYIO IJONIAAL, TAK KAK HMEOT
ogHO ocHoBaHMe AC M OAMHAKOBBI¢ BLEICOTH, OHYIIEHHEIC HA 2TO
OCHOBaHKHE, SHAUHRT, mapannenorpamm AKEC uncxkoMulif.

30.5. 1) Ilo Teocpeme 0 cymme YIVIOB TPeYroJLHHKOB HaXOAHUM,
aro £C = T5°. Torga AB = BC. [IpoBegem Buicory CD Tpeyroananxka.
Ha TtpevroasHuka BCID Haxoaum, uto CD)= 5 cM. 3RAYHT, HCKOMAdA

GACIIAZE S=%-5- 10 = 25 cM2.
2) Ilnromajas KBAAPATE PEBHA MOJOBHHE NPOM3BEIeHUA €ro Jmua-
rosaneii. IycTs ¥ — cropona keagpara. Torga x2 = 50, x = 52 cm.
80.6. 1) 12 cm. 2) 82 oM.
30.7. 1) Iycre nnomags TpeyroabHHKA ACC paBRa x, & Ijo-

x , A0.QC
mane rpeyroabinga DOB pasna y. Toraa -; + OD-OB" Iloayuum cn-
£
CTeMY YpABHeHHHA {y 8 pemiada KOTOPYH, moaydaem x = 1§,
x+y =239,

y = 24. Tlnomaxs Tpeyronsuunka AOC papra 15 cm®.

2) Ilyere PK — BRICOTA TPeYTOABHHES AMP, MoxHC JOKA34TE,
4Te BRHICOTA Dapaanesorpamma ABCD, onymeRBasi Ha cropoRy AB,
rakxe papHa PK. IlpuMenas GopMyanl nDAowWagell napaaielcrpaMMa
U TPEYTOABHMKA, NOAYYEEM, YTC ILIOIIAAL DAPA/UIeIorpaMMa B 4 pasa
Sonpure MIOMAAU TPEYTOJBHMKA, SHAYMT, MJAOCIMAAL TREYTOXBHUKA
paena 0,25Q.

30.8. YrazaHue. 3afaull pPEINIAKTCA AHAJIOTHYHO 38/A4aM
30.7 (1, 2). 1) 64 cM®. 2) 0,5Q.
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31.5. 1) Ilycre aauna Tpanenmus ABCD ¢ ocHomammaMu AD u
BC, BK mw CE — ee BRICOTH, npudeM KD =20c¢m, BK =12 cm.
Moxnao moraszaTh, 40 AK = ED u BC = KE. 3nauur,

BC+ AD KE+ KE+2ED
2 B 2
Inomaas TPANENMH PABHA @ . BK =20 - 12 = 240 cm?.

=KE+ED=KD.

2) Myers EXK — pricora Tpameunn ABCD. MoxHO NOKA3ATH,
YTO BLICOTHI TPeyroneHUKoE ABE n ECD Tome papam EK, a Tak-
me 4ro AD:BE: EC=4:1:1, Torga unomaay! TPeyroJLHUKOB
ADE, ABE, ECD orrocatea xax 4 : 1 : 1. YaurThipaa, 4To OII0IAAL
TPAIEOHN PABHA CYMME OIO0INAaAeH STHX TPeYrONLHHMKOB, IONYYAEM,
4TO UCKOMOE 3HAMeHHe maoman: paesHo 90 cm?.

31.6. 1) IlycTe Aaua Tpanenua ABCD ¢ ocuopaHuAMu AD u BC,
O - rouka Depecedenns Anaronanefl tpanenuu, E u K — cepemnb
oTpedkoB BC n AD. ¥Vyurmsaa, uro OB = OC, OA= 0D, MoxHO J0-
KA3aTh, 4T0 EK — BHCOTA Tpamnemu, KOTOPAS NPOXOIHT Hepes TOU-
Ky O, a tarxe uro ZEOQOC = ZBOF = 45° u /KOD = ZAOK = 45°,

Ha rpeyroapaunkos EOC m KOD nonyuaem OE =EC, OK =KD,
AD + BC
JHAYHT, — = EK. Jllanee HAXOAMM, 4YTO NIAOMAJAL TPATEIHAN
pasHa 64 cM2.
2) 30 cm?,

32.3. 1) 55 cM2 2) 30 /2 cm2.
32.4. 1) 126 cu®. 2) 242 cM®.

32.5. 1) Ilycers ZaHHAA NpAMAaA NepeceKaeT cTOPOHY AD B Tou-
ke K. MoxHo gokasath, uro OK L AD, a taxkxe uro AQ =13 cn,
OD = V41 cu. Ua rpeyronshuka AOK OK? =132 — AK%, u3 Tpe-
yroneEuxka DOK OK? =41 - (16 - AK)®. Buaunr, 169 - AK?=
=41 - (16 — AK)?, otryaa AK = 12 cMm. CnefosatenbHo, KD = 4 cM.

2) AB=BC=25cu. H3 rtpeyroabuEKa ABK = Haxoaum
AK =7 cM, & B3 TpeyroadsHHKa AKC AC = 52 cM. Ilromane Tpe-
yroxsEuka ABC pasma 0,5AK - BC = 87,5 cm?,

326. 1) Yrasasme, YuareBas, ure 0,4 = 0,B u 0,A =0,B,
MOXXHO JOKasaTk, uTo AK 1 0,0,. llanee aagaqua pemaercd aHANO-
THYHO 3agavde 32 5(1). O K=b6cm, O,K=9cm.

2) 67,5 cu?, 30— 3J_cu

327. 1) l'ch-rn O — TouKa tfrepecevueHHA ,unarona.neu poMGa.
Torza ua TpeyronpHEka MBO MB? = BO? + OM?, a n3 Tpeyrone-
muxa ABO AB? = BO?+ AO?. 3mauur, MB? - AB® = OM? - AQ? =
=(OM - AQ) - (OM + AQ). YunTaBasn, yro AQ = OC, MC = OM - OC,
OM + AO = AM, nonyuum papercerso MB? — AB* = MC « AM.

2) M3 TpeyronsHuka ABC AC? = BC? + AB% W3 TpeyroJbHHKA
BDC BC? = BD? + DC?, Uz Ttpeyronseuka ADB AB? = BD? + AD?,
VuaureBasa, uro AC = AD + DC, noayuaem {AD + DCY =2BD? +
+ DC? + AD?, orkyza BD? = AD . DC.
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/BN BM
A D (4 D A C

a)
Puc. 277

32.8. 1) M3 rpeyroasEuxka ACM AM? = AC? + CM?. Ha Tpe-
yroasEnka BCH BH? = BC? + HC?, Craanmsan sanucaHHble paseH-
crpa, monyumm AM?Z + BH? < AC? + BC? + CM? + HC?. Ho ns 1pe-
yroasuxka ABC AC?+BC?=x?, a na rtpeyromsumka MHC
CM? + HC? = MH?. 3maunr, y° = x*+ MH?% MH = Jy? - x2.

2) Henoxb3yda pasnHIHBIE 3aNHCH GODMYAH OIOMAAN TPEYTOJb-
Buka ABC, mnomyuaem AB-BC=BD-.AC, wmm AB?.BC?=
=BD?. AC:. Has %rro.u:bmma ABC BC®= AC? - AB:, Ha T
yronoHuka ABD BD?= AB?_ AD?, Buauur, AB?.(AC?- ABY)=
=(AB? - AD? .« AC?, unn AB‘1 AD?. AC?, orryaa AB? = AD - AC.

33.3. 1) 5cm, 250 cu®. 2) 05222,

33.4. 1) 11 cm, 162 cm2. 2) 0,5a2 V2.

33.5. 1) BoaMo:xHEL ABa cayyada: a4) ToYKa D mexuT HA OTped-
xe AC (puc. 277, a); ©6) Touka D He fAeXHT HAa orpeske AC
{puc. 277, 6). B obomXx cayvaax N3 TpeyroJdbHuxa ABD Haxoaum
AD =8 cm.

Ha rpeyroavauka BDC umeeM DC = 20 cm. B cayuae a) AC =
=AD + DC =28 cm. B cnyuae 6) AC=DC - AD =12 cu. IInomane
TpeyronsEuMKa paBHa 210 cM? uam 90 oM.

2) Ilyere BK — msmcora pomGa. B TpeyroapHuKe ABK

AK =0,5AB. Toraa AB®-0,254B%=x?, orkyna AB= 2x3J§ .

Ho AB = AD. MomHO AOKazaTh, 4YTO TpeyronbHEK AMD raxxe
%23
—

HMeeT BHICOTY, paBHYI0 x. Torga ero miomaan pabHa

243 2-\{5 o

a3s. 1) 2+— cv? mn 2 - =3 cm®. 2) 60 cm?.

33.7. Hpone,uem npamyke BK npapannensso npamoia CD
{puc. 278). MoxBE0O JOKa3aTh,
yro AK =10c¢M, BK =6 cu. B ¢
Torga mo TeopemMe, oOpaTHoH
Teopeme IIudaropa, yerano-
BHM, 4TO TpeyroasHmx ABK
npamoyroabnbiit. lIyere BE —

ofwaa BricOTa TPeYroOJALHH- L
ka ABK u rpanenmuu ABCD. A E K D
Hcnoansya pasiuuyHBIe SA&IHACH Puc. 278
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dopMyiIL Iomagn rtpeyroabHHKe ABK, nmoaydyaem BE - AK =
= AB‘;‘ BK, orkyga BE =4,8 cm. Ilnomaars Tpamemun paBHa
60 on”,

33.8. ¥rasanune. [Ipopegem npamyio CK, napannersHymo npsa-
moit BD (puc. 279), MoxH0 A0KA34TE, yTo CK = 12 cM, AK = 15 oM.
Torza ycTaHOBUM no Teopeme, obparHoit Teopeme IImdaropa, 4To
TpeyronbHAEE ACK npamoyroasnniii. [Janee sagaqda pemaercda aHAIO-
rayHo sagade 33.7. I[Iaomane Tpamenuu papHa 94 om?,

34.5. 2) Tex xak AB=BC, o AB:BK=7:5. BE — Guc-
cexTpuca yraa ABC, caeaoBarensHO, Jy4u BE cogep:EHT OTpDe-
gox BD — OuccexTprncy TpeyroasEuka ABK. 3nauur, AB: BK =
=AD :DK=17:5.

34.7. 2) Ilo TeopeMe o OHCCeKTpHCE TPEYFOJABHHRA

BA, _BC-BA,

AB AC
Yuurneas, yro BC = AB u BA, = AB| = -;- AC, monyuaem

AB; AB-0,5AC AC _ AB _
2B~ ac WM LET%c

IyecTs % = x. Toraa 0,5x = % - 0,5, orkyma x2 4+ x — 2=0. Tak

kag x > 0, o x = 1. 3Haunr, jg=1nAC=AB=BC.

34.8. Ilo yenoemio £1 = £2 = £3 (puc. 280). 35auur, CM — Guc-
ceKTpHCa TpeyroapHuka ACD, mostomy AM : MD = AC : CD. Tpe-
yroasHEKH MCD u BCD papHHM (00 KATETY M OCTPOMY YIAy), SHAYHT,
BD =DM, Kpome Toro, AM = MB, tax wax CM — meguana. Torga
AM : MD =AM : (0,5MB)=2 : 1. CnegoBaTenbuo, B NpaAMOYTOJIb-
HOM TpeyroabHHKe ADC AC = 2CD, t. e. LCAD =30°, ZACD = 60°,
£1 = 30°, spaunT, ZACEB = 30°.

35.3. 2) 32 cMm, 64 : 49, 35.4. 2) 19,2 ;5 25: 9.

35.5. 1) B tpeyroasaukax ABD u ABC (cm. puc. 153) yron A

obmuit, £1 = £2 oo ycaoBHIO, SHAYHNT, 9TH TPEYFOABHHKH MOROOHEL,

CnexoBaTeIEHO, % = i—g—, OTKYAA, VUATHIBAA YCJIOBUE 38J4NH, TIO-

ayaaem AB =6 cm. OrHomenue mnaomajell Tpeyronsaukos ABD
2

ADY _4

u ABC pasHO ( B .

@
B C C
A D K B D M A
Puc. 279 Puc. 280
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2) PaccMoTpuM TpeyroabHRKH AOD u BOC, B uux ZAOD =
= ZBOC, 2—3 = 1;_0' 3HAYUT, 9TH TPeYroAbHUKH NogobHel. Clegora-
TenbuO, LBDA = /CBD, a noromy BC || AD. Takxum obpazoM, TOYKH
B u C pasHOoyaameHn or npaMod AD, r. e, TpeyroasHmku ACD
n ABD vMeOT OAHHAKOBEIe BRICOTEHI; TAK KaK ocHOBaHMe AD y arux
ThEeYTOALHHKCE ofmee, TO MX IIOWIALHA DABHEIL.

_ BC _ AC
356. 1) LACB=/ACMH, e = ME (cm. puc. 154). 3mavur,

TpeyronbHEKE ABC m MCH nopo6uni. CnenosatenvHo, £LABC =
= /ZMCH. 3maunt, AB | CH. OrmoweHne mnomiageil TpeyroJasHH-

2
Kor ABC w MCH pasno BC” _4
Mc?

2) BC | AD, Tar war ABCD — tpamemns, £BOC = -ZAQ0D,
£ZBCA = £DAC. 3HaunT, TpeyroasHuKH BOC m AOD noaofHul no
ABYM YTJaM, OpHYeM % = % = g B rpeyroneaukax ABC u ACD

BBICOTHI, TPOBEJEHHKE K cTopoHaMm BC 1 AD, paBHbBI. 3HAYHUT, OTHO-

LIeHHe HX nnoma,u’eﬁ PABHO -:—E%, T. €, PABHO g.

A,C 4B BC 3
BATeNBHO, JAHHLIE TPEYLOABHEKU NOJROOHEI, mpuueM £C,=-/ZA=
= 180° - 2C - ZB.

2) Ilyere ABCD — pamnaa Tpameuns, O — TOUKA NepecevyeHHs
ee guaroHadell. OnycTuM mepneHAHKYAAPH OM u OK Ha ocHORAHHA
AD n BC Tpaneuuu cootsercTeerne. Tak kak AD || BC, o rourn K,
O n M aexar Ha ofHo# npamoil. 3rayur, KM — BrICOTa TpanemuH,
paBHaa 10 cm. MooxxHO ZoKa3aTh, uTo TpeyroabHuku AOD m BOC
noaofHEl, NPHYEeM OTHOLIEHWe BHICOT 3THX TPEYroAbHuKOB OM n OK
PABHO OTHOIIEHHIO CXOACTBEHHHIX cTopoH AD n BC. CrenoBatennHo,
OM:0K=3:2 OM=6cm, OK =4 cnm.

86.6. 1) Ilycts a2, b, ¢ COOTBETCTECHHO KE&TETHl H THIOTEEY3a
OZHOrO TPEYTONbHENKA, 4 &), b, ¢; — KATETHl M THMOTEHY3A APYro-
ro. JonycrHM, uTo E“-— = :_"'— = k. Toraa b® = ¢% - a? = (ke,)? - (ka) =

1 1

= k2(c} ~ai) = k2b}. Orcioga i— = k, CneaoBaTeabHO, CTOPOHLI AaH-

36.5. 1) MoHO 3aMeTHTE, UTO

, CHemo-

HEIX TPEeYPOABHHKOE IIPONOPHACHAJRHE, 4 MOTOMY 3TH TPEyroJbHH-
KH TomgoBHBIL.

2) Ilyere O — TOuKAa nepecevenudA npamoit MH u orpeska BK.
Mosuo goxasaThk, uTQ TpeyroasHuku MBH n ABC nopobHil, mpu-
yem ZBMO = Z/BAC. Toraa, yuuTmBas, uro yroan ABK gsnaerca
ofmuM ana TpeyroasHHKOB MBO u ABK, moaydaeM, uTO 2TH Tpe-
YrONLHMKH TaK:¥e nogobunl. 3paunt, AB: MB=BK : 0B=4:3,
BO:0K=3:1.

36.7%. 1) MoxHo ROKasaTh, YTO TpeyroabHAKH APM m CKT
nonoOEel, upudeM SAPM =/ CKT u MP # KT. llpogomsuaM oT-
pesor MP po nepeceuerns ¢ npamoii BC B touke E. Torga B cmny
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napadneIbHocTH opaMbix BC a B T
AD ALAPM = /PEK. 3aaumr,

ZPEK = Z/CKT. Orciona cne- B Ty
ayer, uro KT || MP, 1, e, de- M
THpeXyroabHng MKTP — Tpa- M,
nenus,

2) IIyere ABCu A\B,C, — A C A L)

ABa JAAHHEIX  paBHOOegpeH-
HBIX TPEYTONLHHKA, B KOTO-
pux AB=BC, A,B,=B/C,
(puc. 281). IIycte AM n A M, — MeAHaHE STHX TPEYTONLHUKOB.
MoxH0 A0KA3aTH, uTO TpeyroavHuku ABM n A B M, nopo6HH
H, CASNOBATEAbHO, L BAM = /B A M,. Ha npofonseHnax MeIHaH
ornoxuM MT =AM n M,T, = A/M,. MoxHO AOKa3aTh, 4TO NO-

nobunl u TpeyroamHukn ABT, A,B,T,. 3naunr, AB _ BT & 4o

Pnc. 281

A1B, BTy
BT =AC n BT, = A\C,. YuuTnBasa paBeHCTBO OOKOBRIX CTOPOH

paBHOOSADEHHOTO TPEYTOABHHEA, OONYUHNM A“:gl = B?gl = Ac T. e,

TpeyroabEuEun ABC v A, B,C, nonoGHbI.

36.8. 1) Tpeyronvaexkr BME u TDH nogofHBL O TpeM CTODO-
HamMm, snauut, LBME = /DTH, /BEM = /DHT, Ho yram BME
" DTH cooTBeTcTpeHHEEe npH npamMux AB u CD u cekymeit MH,
a yrasi BEM uw DHT cooTBeTcTEeHHHIe NpH nNpaMex BC n AD
u cexymeit MH. Cnenosatensno, AB ||CD u BC || AD. 3gauur,
ABCD — mapannenorpaMm.

2) Iycts B TpeyroapEnke ABC AA, m CC, — BricorH. Torza
TpeyrolbEuKn ABA, m CBC, nmogo6HHE mo ABYM YriaM, npHYeM
%= —2‘3, CHex0BATENILHO, TpeyroabEMKH A,BC, u ABC nopolHE

1
Nno ABYM CTOpOHAM H ofmemy yray ABC Mmexay HEMH.

37.1, 1) 36 cM. 2) 2 em. 37.2. 1) 17 em. 2) B cma.

87.3. 1) 9+3v3 cM. 2) 16 oM, V113 M, V113 cm.

37.4. 1) 442 +4cM. 2) 48 cM, 3113 oM, 34113 oM.

37.5. 1) A,B,=0,5A,B,, Tax Kax A,B, — CPeAHAA NHHAA Tpe-
yroabeuka OA.B,, a A B, =0,5AB, Taxk xax A,B, — cpearaa au-
HHA TpeyronbHuka ABC. Buauur, A,B,: AB=1: 4. Amsaroruyao
JoKaspIBReTCA, uTo B,C, : BC = A,C, : AC =1 : 4, CnaeagosaTeNbHO,
TpeyroabEnkH A,B,C, 1 ABC nogobGHHL

2) Ilyere B TpeyroneEMKke ABC AB=15c¢m, BC=15cm,
AC = 24 cu. Megauanmn AA,, BB,, CC, mepecexaioTci B Touke O,
Torma BB, =9cm, B0O=3cM, Tak xKak BO:0B, =2:1.
B,0 — paccroanane or roukH O ao npamoit AC. Inowans: Tpeyroae-
HHKa BB,C pasra 54 cv?. ILnmomaxe TpeyroapHHka OBC pasra

%- 54 = 36 cm? (Tak war B rpeyroapaakax OBC u BB,C BeiCcOTHI,

npoBeieHHEe K3 BepinHHH €, pPaBHH, 8 OCHOBAHHA OTHOCATCH
kakK 3 : 2). Bricota OM Tpeyroasaaka BOC apaseTcs pACCTORHHeM
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or Touku O a0 opamoit BC. DTy BRICOTY MOMHO HAMTH, JHAA nJo-
mans TpeyroabHHKa BOC u ocuoanue BC. OM = 4,8 cm.

876. 1) Y¥xazaaue. Pemenne aganornumoe sagade 36.5 (1).

2) Ilycre B TpeyroabEEKe ABC AB = BC, mMeanann AA,, BB,,
CC, nepeceraorca B rouke 0. Toraa BB, = 15 ¢cM H mIolafgH Tpe-
yroasEHKCE BOC u B,OC otHocaTea kKak 2 ! 1 (em. aagauy 37.5 (2)).
HOyete OM — paccroAaHue ot Toukd O Ao npamoit BC. Cornacee yeao-
OM -BC _ 2B,0-B,C,

= HJIH,

2 2

Baf JAHHEE 3a76YH, moaydaem B,C = 4— BC. C apyroi#i c¢TOpoHEI,

BHIO 38124H oHO pasHo 8 cM. Torga

VUHTHI-

us TpeyronsEuka BB,C BB? + B,C? = BC’ mau 225 + 22 16 BC* = BC?,

orkyna BC = 256 cm, AC = 40 cM.
38.3. 1) 12, 90 25 144

13’ 13° 13
38.4. 1) 169 fg 12, 12

38.5. 1) HYOTB OAHNH H3 OTPEL3KOB, He KOTOPHIE THNOTEHY3A Ae-
ANTCH BhicoTolf, paBeH x, Toraa BTopo#l paseH 5 — x. Hmeem
2 = x (5 — x). Pemns 3T0 ypaBHeHHe, HOXYIHM, uTO X, = 1, x, = 4,
Katetn paenn 5 u 245,

2) ITocTponM octpuilt yroxn ¢ sepimuHolt M. Ha onmoit cropone yr-
A OTAOMCHM NOCJIeOBATeNbHO OoTpe3kn MH = A,B, n HK = AB, Ha
Apyroit cropore MP = A, B,. Yepes Touxky K nposegeM npamyw, ma-
panaeasayw npaMoil HP, OGosHaunM TOUKY NepecedeHUA NOCTPOeH-
Hoit mpamoilt u ompamo#t MP 6ykeoit T. Toraa MomHO ZOKA3ATH, YTO
MH : KH =MP : PT. 310 osuauaeT, 4T0 PT — HUCHKOMBI OTPE3OK.

38.6. 1) 1 cm, V8 cM, 243 cm.

38.7. 1) Tak kak DM — Guccextpuca yraa CDA, 1o AM = MK.
Torna MK = BM, snauynt, ayu CM — GrccexTpuca yraa BCD. Cie-
AOBATENBHO, cyMMma Yriaos MCD u MDC paeHa 90°. Toraa Tpeyroas-
HuK CDM apagercA NpAMOYroaeHHM, a MK — Bricota »TOTO Tpe-
YrOJABHHKA, NPOBEJEHHAS K TANOTEHY3e. SHEUHT, MK?®=CK - KD,
MK =6 cm.

2) IlocTpoMM NPAMOYIrONBHEIH TPEYroJBHUK € TCUNOTeHY30MU
a + b u katetroM [a — b|. Toraa no TeopeMe ITudaropa Haiizem, uro
BTOPOi KaTeT paBeH 2Jab. Hanee gexnM BTOPCH KATET HA TPH Y&CTH.

388. 1) Ilyere B Tpaneuunm ABCD BC || AD, ZBAD =90°,
BD 1 AC, AB=2, AD = 3, IIlpoBeaem uepes TOURY B npamyw, na-
pannensuyxs npaMcii AC. Ilycts P ecTh TOYKE OepeceIeHHA »Toit
npamoil ¢ apamoii AD. Toraa MomBO HOKA3ATEH, 111'0 ZPBD = 90°,

PA = BC. 3uauur, AB°=PA - AD=BC- AD. BC =

2) ¥kazaHHe 0,4va =§v‘ab. HMajee cM. pellleHHe 3afa4n

38.7 (2).
39.3. Cravana mocTpoum Kakoi-Enbyns TpeyroasEme A,B.C,,
moAoOHEI HCKOMOMY, B KOTOpoM YIAR A, u B, PABHAIOTCS COOTBET-
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CTBeHHO ABYM AaHELIM yriam. lanee noctpomm Bhicory C,D, Tpe-
yroneuuka A,B,C, m Ba ayde C.D, or Ragana OTIONEM OTpS
sok C,D,, papHLIi naEHo# BhicoTe. lepea Toury D mpoeemem mpa-
My AB, mapannencHyr npamoli A, B,. OHa nepecedyer CTOPOEE
yraa C, B HEKOTopHX Toukax A u B. Toraa rpeyroabEnk ABC, ue-
xoMulit, B camom meqe, AB || A\ B,, saunT, LA=LA,, LB=/B|,
C,D | AB. CnegoBaTenrHo, TpeyToJbHAK ABC ypoeaersopaeT yeno-
BHIO 3ajavuH.

39.4. Yrkazarune. 3agaua pemaeTcA aHaAJIOrHYHO 3agaqe 39.3.

39.5. BoszMeM TNpOM3BOABHEIN orpezox PH. Ha cropomax
yria A, PABEOrC AQHHOMY YIAY, OTJOXRMM OTpeskm AB, = PH,
AC, = 2PH. Coepuanm Touxu B, u C, orpeskon. [lanee B Tpeyroas-
aure AB,C, nposegem meauany AM, u na ayae AM, or ero mHauana
OTHOEHM OTpe30K AM, paBHRI MOKOBUEe AAHHCH B YCJIOBHH AHAro-
HanH. Yepes Toury M mposeaem npamyie BC | B,C,. IIpamaa B,C,
nepecexaeT ayan AB, m AC, B Trourax B u C cooTercreerHo. llaree
oT Touku M Ha Jyde AM, ornomum orpesor MD, papurit AM. Co-
egAHUM TOURY D ¢ Toukamm B u C orpeakaMmm. YeThIpexyroneHHK
ABCD Gyzer MCKOMBIM DapalaenorpaMmoM. HokameM aTo.

Tax xax BC || B,C,, ToO MOKHO AOKA34TE, YTO HAPEl TPeyroie-
HBKoB ABC u AB,C,, ABM u AB M, ACM u AC,M, noaobGuu.
Toraa umMeem AB: AB,=AC: AC,, BM :B M, =AM : AM, =
=CM : C\M,, orxyzna cnegyer, uto BM : CM =B M, : C,M,=1:1
H AB: AC=AB,: AC,=1:2. 3uaunr, ABCD — napaiirenc-
TPAMM, B KOTOPOM YIrox A u aumaroHansk AD paBEB A8HHEIM IO TO-
CTPORHHIO, 4 TAK)Ke CTOPOHE! OTHOCATCH Kak 1 : 2 mo AoKasaHHOMY.

39.6. Yrazanue. 3a0aua pelraeTca AHAJOTHYHO 3agade 39.5.

39.7. Cravana nocTpouM TtpeyroasEHK M H.P,, B EKoTOpOM
MH, =H P, /M H P =90° (puc. 282), 3Barem npoBegeM Jyd
AH,, roropuii nepecever cropoRy BC B Toure H m orpeskm MH
u HP, napanarenvane orpesxkam M,H, m H,P, coorBercTBeRHO.
TpeyronsHUK MHP Gyner nckoMeiM. B caMoM jsene, Tak Kak
MH || M\H,, HP || H,P,, T0O MO3HO AOKA3A4TH, YTO HADHE TPEYroib-
raxkoB AMH u AM H,, AHP u AH P, nopobrei. CregoBaTent-
HO, MH: M\H,= AH : AH, =PH : P.H, u ZAH M, =/AHM,
LAH P, = ZAHP. Toraa vmeem MH : PH=MH, : HP;=1:1,
a raxkme LMHP = LFAH M, + £LAH P, =90°

39.8. Yrasanue. 3agaua pemaeTcA AHAJOTHYHO sagaue 39.7.

B C B B C
\\. AR RN
N 2: c, S
\ \
NE DN
POSSS SR RRR RSN
A D A P D
Puc. 282 Puc. 283 Prc. 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 1 20 cm. 41.2. 2) TO M, 420 m,

41.3. 2) 32 ™, 20 M. 41,4, 2) 20 M, 36 M.

41.5. 1) PaMra uMeeT Buj, MaobpaseHHH Ha pmacyHke 283.
Toraa A,B, = 26 ¢M, B,C, = 36 cm; A:g’ # B;?g‘ n Aég' BACI;‘ . 9ro0
O3HAYAET, YTO CXOACTBeHHBbIE CTOPDOHH NPAMOYIOAbHEKOR ABCD
n A,B,C.D, He OpoOnopHHOHAJILHLE, 3HAYHT, 9TH LRAMOYIOJLEHKN
He ABJAAIOTCA NOAOOHLIMH.

2) Taxk kak Tpanenus ABCD pagHoOeipeHHAA, TO MOKHO AOKA-
38Th, 9T0 LBCA = ZCBD, Kpone toro, AB = BC, nosromy £LBCA =
= ZBAC. CrenoBaTelIbHO, TpeyroasHAKH ABC n BOC nozobHh no
ABYM VYTJaM, OpHYEeM cTOpDOHHE AC m BC B 3THX TPEYTONBHHKAX
CXOACTREHHEIe, 3HAYMT, OTHOINEHue NepHMeTPOB TPeYrOJABHUKOB
ABC u BOC paeno orHomenmio AC : BC, 1. e. paseO 5 : 4.

41.6. 1) Ha pucyare 284 npamoyroneHuky ABCD m BAPE
COOTBETCTBYIOT Oedol M moJoBHHE NJHTHl. Taxk Kark NpAMOYTroJdb-

HEKH ABCD u BAPE nopobHE, TO %g— = iﬁ, YUHATHIBAA, 9TOQ

AP =0,5AD, nonyusem AD: AB=+2:1
2) Ilyers B Tpamenun ABCD AD u BC — ocBOBAHHA,
AD=9cm, BC=4cm, AC=6cM. Toraa Mo¥KHO 3ZaMeTHTB, TTQ

gg ig » KpoMe Toro, £ZBCA = ZCAD. 35a9iT, TpeyroasEHKN ADC

n ABC nopo6HM N0 ABYM CTOPOHAM M YIUIy MeEAY HIMH, npuieMm AD
n AC — HX cXO[CTEEHHEIEe CTOPOHH. CleAoBATEABHO, OTHOICHHE IIe-
PHMeTPOR STUX TPeYrOJMBHHKOB paBHO AD : AC, 1. e, paBHo 3: 2.
42,5, 56 33 56, 12 5 12, 4 3 4
65653313135 5 5 8
426 3,4 8 15 8 15 84 13 84
554" 17717 8 85’ 85° 13°
43.1. 1) 4,24 cm, 1,96 cm, 24°48°. 2) T0°, 70°, 40°,
43.2. 1) 9,3 cm, 8,2 cu, 48°39°. 2) 20°2', 20°2', 139°56",
43.3. 1) 34,8 cm, 12,2 cm, 69°30°. 2) 9,0 cm?, 18,8 cn.
43.4. 1) 17,8 cm, 8 cm, 26°36'. 2) 124 cm?, 45,6 cm,
43.5. 1) 4,2 cMm, 50°1°, 39°59'. 2) 48°356‘, 90°54’, 5,2 cm.
43.6. 1) 3,2 cm, 50°40. 2) 20,7 cM, 21°13', 17°34".

445, 1) 1 (oos % tga - sin %)

2) Moxcnao gokasaTh, dro £ ABC Tynoll, sHaunT, Touxa D memxmET

HA OPOAGIMeHHNA oTpeska AB za roury B. Hs npaMoyronsHoro Tpe-

yroanauka ACD Haxoamm AC = 40 . ITIycre BE - BrItOTA Tpe-

N

yroasHuKa ABC, Toraa AE = == ¢M. W2 IpAMOYTO/NBHOTO TPEYIOIE-

J§
HuKa ABE natlizem BE = 2?? cM,

44.6. 1) m (sin o - cos & tg (@ — B)). 2) 30 cm.
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44.7. MoxnHo ZOKA3aTh, UTO TPEYrOAbLHH-
k1 ACE u BFC nomofHBI, IpHYeM AE _ AC

FC_1 AC _1 BF '

TOTHA — 2 = =22 ==, , -

gt BC-3"Bc "1 CnegopaTelhHO, MCKO
1

MBIl KOCHMHYC pPaBeH R
4
44.8. 5

45.5. 1) Yxasanne. PaccMorpure pas- Puc. 285
HoOenpeHHHH TpeyroneHHKE AOB ©® Jgoramn-

Te, 4YTQO TPeyIrOJBLHHK AMB papHocTopeoEHUi. Ero nepuMeTp paBeH
24 3 cM.

45.6. 1) 12+6+3 cm.

46.5. 1) £ACB = 28°. [Manee cyMMa YTI0B YeTHpPeXYrojgbHu-
ka PBKO papsa 360°, smaumr, ZPOK = 123°. CnegoraTentHo,
wPK = 123°. Aganoruuyno onpegensemM, uro KT = 152°, «PT = 85°.
ITo TecpeMe 0 BOHCAHHOM VYTie HaXoduMm ZPKT = 42°30'.

2) Ilo Teopemeé 0 U[POM3BEARHMHM XOpPA OKDYIXHOCTH HMeeM
CK . KD = AK - KP (puc. 285). IIyeTh paguyc OKpY:RHOCTH PABeH X.
Torpa KC=x-11, KD=x+11. Bmaumr, (x +11){x - 11)= 168
u x> 0. Ionyuaem x =17 cm.

46.8. 1) CyMma yraoe uernpexyroabEuka MAQOC pasna 360°,
Torga LAOC = 98°, ZABC = 49° kak PuHCAHHHA. AHANOrHYHO HAa-
xonmm ZACH = 69°, Toraga ZCAB=62° 2) 5 am.

47.3. 1) 38°. 2) 2:3,

474. 1) 163 cM? 2) 10 cmM, 273 cm, 4418 cn.

47.5. 1) £BCC, = 30°, ZABC = 60°. Bucora AA,; TPEYrOAPHHKA
ABC opoxoauTt yepes Touky 0. Torga Hs OPAMOYTOABHOTO TPEYTOJIb-
HHKA BAA, LBAA, =30°

2) BO =24 cM, OC =10 cM mo TeopeMe 0 TOUKe NepeceUeHHH
MeIVaH TpeyronsHHKAa. Torga N3 HpAMOYroJBEHOrO TPEYrOABHHKA
BOC naxomum BC = 26 cm. Meanana AA, rpeyroasanrka ABC npo-
XOgmT Yepes ToUKY O. OA, = 13 cM, Tak Kak MeJHAHA NPAMOYTONb-
HOI'¢ TpeyroasHure BOC, npopefieHHAA W3 BepIIUHE NPAMOTO VLA,
PABHA TOJOBMHE FHOOTeHYIH. AQ = 20A, = 26 cm,

47.6. 1) Touxa nepeceyeHHS CEPeAMHHHIX NEePHEHANKYAAPOB
K CTOPOHAM TPeYTONBHHKA DPBBHOVIRJEHR OT ero BepmIHH. 3HAYHT,

OA = OB = OC., Haxogum OA = 1043

rpeyroasEuKa AOB ¢ JaHHBIM OCHOBAHMEM W YIJOM NIPH BepIIAHE).

cM (CTOpPOHY paBHOORAPEHHOTO

2) Touxka O, paBHOyZeA€HHAA OT CTOPOH TpeyronsHMKa ABC,
ABndeTcA TOYKOH mepecedenma Guccextpuc AA,, BB,, CC,. Toraa.
ONpUMeHsaAfs K TpevrodesHHKY ABC TeopeMy o0 cyMMe VYIJIOB Tpe-
YroAbHUKA, DOAYIaeM 2LABO + 2/0AB + 27/0CB = 180°. Tak kax
ZABO =139, 0 ZOAB + Z/0CB = 51°. Vuurnsada, uro Z0AB=
=2L0AC, a ZOCB = ZOCA, HaxonuM, uro S AOC = 129°,
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47.7%, IIyers A m B — TouKH mepe- 4
ceueHHA OKPYRHOCTH C npamoii a, a B,
n A, — ofmne TOUKA NpaAMEX AM =
BM ¢ ORPYMHOCTbID COOTEETCTBEHHO.
Toraa LAAB=/ALAB,B=90° Tak kag K
AB — puaMerp OKPYHOCTH. JHAYHT,
oTpesk AA;, u BB, — BEICOTE Tpe-
yronpHuRa ABM. Ilvets O — TOuYKA
mepeceueHHNs DTHX BEICOT, Toraa nps- Puc, 286
Mag MO coAep:HHT TPeThlo BRICOTY
TpeyrodbHHKa AMB. Braunr, MO L AB u npamas MO ucromas.
48.5. 1) B rpevroapuuxe ABC LB = 30°, £ZC =90° (puc. 286).
Torpga ZBAC =60°, O — UeHTp BOHCAHHOH OKpymHOCTH, M, P,
K — TourRmM KACAHMA OKDPYI)KHOCTH CTOpOH TpeyroabHuka ABC. To-
rga OA — GuccekTpaca yria BAC. 3uaunrt, LOAC = 30°, B npamo-
yroannHOM TpeyroipERKe OKA OK =4 cu, KA = 43 em, KC = 4 cm,

AC =4 + 43 cm.

2) ITycrs B mpaMoyroasHoil Tpanenyn ABCD ¢ ocnoBanuamn BC
u AD £ZA=90°, O — neuTp BuHCAHHCH OKpy:HOCTH, CO =6 CcM,
DO=8cu, CO u BO — GHccexkTpHCH yraos ADC u ACD. Toraa
Z0CD + £0DC = 0,5£ADC +0,5£BCD = 0,5 (LADC + £ZBCD) =
=0,5 - 180° = 90°, 3naunr, ZCOD =90°, U3 npaAMoyroasHoro Tpe-
yroasHHKa OCD mnafigem CD =10 cM. Bricota OM TpeyroanHm-
ka OCD aerdeTcda OAHOBPEMEHHO M PARHYCOM BIOHCAHHON OKpYIRHO-
cTtH. Henonpaysa pasiHYHEIE 3aNHCH GOPMYJIR TAOIAAM TPEYTOAbL-
HEKa OCD, pmoayuaem OM - CD=0C 0D, orkyza OM = 4,8 cm.
AB = 9,6 cM, Tak Kak AB pasHa guaMeTpy okpy:cHOCTH. Ilo cpoiier-
BY ONHCAHHOTD YeTHPEeXVIoAbHHKa A+ BC = AB + CD = 19,8 cm.

Ilnomiane TpamenHMH paBHA -4‘422 -(AD + BC) = 94,08 cm?.

48.6. 1) 10 (V3 + 1) coe. 2) 216 cm?.

49.5. 1) Ilycte B TpeyroawHEke ABC AB = BC, O — ueHrp
onucaHHON OKpyxHOoCTH, BM — emcota. Toraa MO =6 cM,
BM =8 em, OB=0C, OM =8 - OC, ecin Touka O JIEXKUT BHYTPH
TpeyroasHuka ABC, u OM = OC — 8, ecau roura O He JEKHUT BHYT-
pu AABC. Mz AMOC nonyusem (OC - 8)% + 62 = 0C2, orkyaa
OC =6,25 cm.

2) Nycte B Tpaneguu ABCD AB = CD, O — TouKka DepeceueHHA
Anaronanei, Z/BOA = 48°, AD — pguamerp OIIHCAHHOH OKPYHCHOCTH,
Torga £ABD = 90°. Ilo sRemuAeMy yray npH BEPpIUHHE PABHOOENpPEH-
Horo TpeyroasHnka AQD maxoauMm ZBDA = 24°,  3nauwnr,
ZDBC = 24°, ZABC = 114°, £BAD = 66°,

49.8. 1) 12,5 cm.

2) Ilyeres B Tpameuuu ABCD AB=BC=CD=5¢Mm, <BAD =
=ZLCAD =60°. Haiigem, uyro AD =10 cM. O603HAYUM CepegHHY
orpeska AD Oyksoit O. B TpeyronmHuke AOB AB = AO =5 cu,
ZBAO = 60°, aaaynT, 1 ZBOA=/7AB0O=60° u BO=AB=5 cMm.
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Ananoruuno CO = 5 ¢M. BmaunTt, Touka O paBHOYAANeHAa OT BCeX
BepDIINH TPROEKHH, T. €. ABAAETCA LEHTPOM OKPYIXHOCTH, ONMCAH-
HOli okono Hee. PaAuyc 3Toll ORPYMKHOCTH paBeH 5 cM.

50.3. 2) Oa.

50.5. 2) E_K'=%R', TAX KAK EK=%AC u EK || AC no Teo-
peMe © cpedHell AMHEE TpPeYroABHHKA, AHAJOTHYHO HM = % .A_é .

3aaunr, ETK’ = ﬁ{ .

50.6. 2) Touxku A, B, C, D ARNAKTCA BepIMUHAMH HEKOTODOTO
YeTHPexXyroaiekHHKa ABDC, Tak Kak HHKAKMe TRPH M3 4YeThHipex To-
yex A, B, C, D He Jgexar Ha ofHoM npamoil. YeTHIpeXyroJbHHK
ABDC saBnsercA DAPANJIENIOTPAMMOM, MNOTOMY HYTC M3 YCAOBUA

—_— —
AB =CD cneayer, uro oTpeskd AB n CD neaT HA napaaJens-HHX
NPAMBIX H PABHBEI. 3HAYHT, AHATOHATH YeTHPpeXyroJdbHHKa ABDC —
orpesku AD u BC nmepecexaioTcd M B TOUKe HepecedeHHd AeNATCH
nonoaaM,

851.5. 2) IMapanaemorpeMM, OOCTPOEHHHIA HA BEKTOPaX bu 3
-Oyner poMbGoOM C TYNHEM YIJIOM, paBHEIM 120°. B Takom _Pom:ﬁe MeHb-
masg AHATOHAIL PABHA €TO CTOPOHE. Snauut, |b +¢|=|b|=|c|=|al.

Berrop b+e Oyper HaOpaBJeH OO0 MeHBIIPH AWaroHanH poMOa,

T, &, OYAeT IPOTHEOHOOJOMKEH BeKTOpY a. BHauuT, & +0 +¢ = 0.
51.8. 2) ¥xkazaHEHe. Bafaya pelIgeTcd AHAJOIHYHO 3axa4de 51.5

(2). CrexyeT cIOMRETHh DO DIPABMIY MADALIEIOIPAMMA BEKTOPHI awub.
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=¢+a, DC=a, DA=-a-c.
52 H. 2) Tak Kax ABCD — IapasIenoTpaMy, T AB = DC. Bua-
YuT, OB - 0A = 0C - OD. Orcroza no.nyqaem OA OB - OC + OD.
82.8. 2) U3 ycaoema cieayer, HTO OB — OA = OC - OD. 3ma-

YHUT, AB = DC, T, e, OTpe3KH AB u CD umeloT paBHEBIe JJIHHH U JIe-
JRAT HA OAPaLIelbHHX TNPAMBX. CneacBaTelnbHO, YeTBIPEXYTOJdb-
HIK ABCD apngerca napajwrenorpaMMoM.

$3.1. 2) a) CA; 6) 6. 53.2. 2) a) CM; 6) 5.

83.3. 2) 6,0 cm. 53.4. 2) 16 cm.

53.56. 2) IIpoeeaem BEicoTy CM B Tpameuun ABCD, Taxk Hak
yron ABC papen 45°, To yram CAD u CDA Ttaxxe paBHH 45°%, T. e
CA=CD nu AM=MD. Ranee MOXHO JZOKazaTb, uT0 BA =CM

u BA || CM. Buaunr, CB— CA + CD = AB + CD = MC + CD = MD,
| MD |=0,5AD = ‘“{_
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63.6. 2) Q ¥YkasaeEHe. Jagaua pellaeTcA AHAJOTHYHO 38-

nage B53.5 (2).
54.1. 2) OA =-0,5A8 ~ 0,5AD, AEK =0,5AB + AD.
54.2. 2) DP =0,5DA +0,5DC, DM = 0,5DA + DC.
54.3. 2) AK = 5+ 0,2%, KD =-p + 0,8k.

54.4. 2) CE = p+ 1z ﬁ‘Eg_Ei’"

54.5. 2) MH=MA +AH=—§{E+§}+§E=-§E—%5
8. T 2-5 -P-l-igl-b g—l'

54.8. 2) ET = EB+BT 2@+p)-ga=ga+lp

55.3. 1) a) 2; 6) —%; B} —1.

2) AC =BC - BA = 3BH - 3BM = 3 (BH —- BM)=3MH. Tax
kak Toukn M n H He nprraanemar opaMoit AC, 1o AC | MH; xpo-
Me Toro, AC = 3MH.

55.4. 1) a) 2; 6} 1; B) -1. 2) YVkazaHHKe. 3ana4a peliaeTca
aHanorH4Ho sagade 55.3 (2).

55.5. 1) BexrTop aj; Oymer KOMAMHeapeH BeKTOPY E npu afoM

neﬁcmnuzenba_gm aHaueHnu o, Tax KaK BEKTODEL amn 5 HEKOJJIHEeAp-
HBI, TO @ # 0.p. IlosygeHHOE IPOTHBOPEYHEe AOKA3EIBAET, TTO HCKO-
.MOT0 UHCA8 O HE CYIMECTEYET.

2) AE=ME-MA=0M+MB=08B. C ppyrot crTopoHH,
ﬁ':ﬁ-ﬁﬁ=5ﬁ+ﬁ =CT_§. 3Haunr, E=D_?';. Otcoga cne-
aver, uro AE || DT u AE = DT, 3aaunr, dersipexyroacEuK AETD
ABAAETCH NMAapalNeXorpaMMoNM.

856. 1) =0, =0.

55 7. 1) I'Iym'b M — cepenuaa o'rpesus. KE Toraa A

1 AK + AE Vuurusas, uto AK = AB+ AD, AE=§

—_—

noaydaem AM =§ AB+ E AD. C Apyroli cTOpOHHI, AO = % AC =

= -;— AB + % A_ﬁ. 38a4nAT, AM = IO: a poroMmy TOuRH M u O cos-

NajgAaIoT.

2) Ilyctyr ape Meguanst 4A, n BB, rpeyronsHaka ABC mepe-
cexapporca B Touke O, mpuuyeM AOQ =x0A,, BO=y0OB,, rme x
H Yy -~ HEKOTOpble AeliCTBUTEABHEIE YWCJa, OTIHYIHBIE OT HYJNA.

Toraa A_.§=A_O'+O_§=xO_A;-—yO_B:, KpoMe TOTO, AB=CB-CA=
= 2CA, - 2CB, = 2B, A, = 204, - 20B,. 8uaunr, x0A, - yOB, =
= 2&: - 2@: . YUWTHEBAA, YTO BEKTOPLL (ﬁ: H (ﬁ: HEKOJJWHeAD-
HBI, DoJydaeM x =y = 2, CremoBaTentHO, B JKO00M TPeyroJdLHHUKE

mobule gBe MeOSMAHH HEASTCA TOYKOH DepeceueHHA B OTHOIIEHMU
2 :1, culTAA OT BepIUEHEI.
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556.8. 1) Hycms CB= xC_:i’,, CA= y@?, rae x U ¥ — HEeKOTOpHe
AeﬁcTBHTeJIbHHe TUCI, OTANIHEIE OT HYIA. 'l'or,ua AB= A_é +0B =
=204, - 20131 =2B A, 2B, A, Kpome toro, AB CB - CA xCA, y@]
Tak xak B, A, 14, CA CBI, noJay4aem :rcCA1 er‘B1 = 215,'A1 - ZCB

BekTophl CA H CB HEeKOJJIMHeapHEI, 3HAaTHT, X =y = 2. Cnenoea-
TeNLHO, o*rpearm AA1 4 BB, ARnAIOTCA MeAMAHAMM TpPeyroALEHKA.
2) ITyets B napa.nneuorpauue ABCD O — cepepmEa gBaroHa-

ae BD, a M — cepeagnua gnarodann AC. Toraa AO = % AB +% AD

" AM_EAC_E AB+§ AD. CnepgosaTenvsno, AQ =AM, T.e.

ToukHh M m O coBnagawT, OTKYAA CHEAYeT YTBEpKAeHHEe 3amadu.

58.5. 1) Ilyere B paeHOGeapenHofi Tpamemun ABCD auaro-
Hans BD coctaBnsger ¢ SonpmuM ocHOBaHneM AD yron 60°, Ilpoee-
AeM nepoeHIABRKyNApw BK u CM u3 pepmHH B o C Ha npaMyo AD.
Torpa AK = MD, BC = KM. JInunaa cpegHeil IRHEY TPATEIHR DAB-
ua 0,6 (BC + AD)=KM + MD = KD. VuurhBag, ute BD =4 cmM,
Haitzem KD = 2 cm.

2) EnuncrBeHHEi cayuaif, cOOTBeTCTBYIOIDHH YCJOBHIO, HOKA-
sau Ha prcyuke 287, Torga AD = 2BC, a gAnAAa cpegHell ITNHAN paB-
"Ha 1,6BC.

58.8. 1) 8 cm. 2) EapvcTReHHHE cayuali, cooTBeTcTByIODIMi
¥CHOBHIO, MOKAZAH Ha prcyHKe 288.

57.1. 6) 4 cm?, 12 cm; 8) BD = 4BM + BC.
57.2. 6) 40 cm, 84 cv%; B) PM = % PB + PT.

57.8. 6) 20 cm, 20 cm?; B) BD = BC + § BE.

57.4. 6) 52 cM, 156 cm®; B) CA= CT-I- CD

67.8. a) Jlerko AokaszaTe, uaTo MB = KD 2c¢eM ¥ MB | KD,
3sagantr, MBKD — napannenorpamMm, Jlanee mnpoBeseM BHCOTY
poM6a DE kK cropome AB. Toraa us TpeyroasHHka DBE
DE? =(24J5)% — BE?, a na tpeyronsanka DAE DE? = 5% — (5 - BE)®.
(Ecim Touxka E He nomajaer HA oTpesok AB, To DE%=
=52 = (BE - 5)¢ = 25 — (5 — BE)%.) imeem 20 - BE? = 25 - (5 - BE),

Pnc. 287
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orkyaa BE = 2 ca. 3naunTt, Tourkn £ u M comnaaarT, H, cAefoBa-
TearHEs, LBMD=90° T.e. MBKD — npaMoyroJibHHK.

6) DM = DE = 4, 3Ha4unT, NepHMeTp OpAaMoyroibHuka MBKD
paeen 12 cM, a maomazxe 8 em.

B) E}Tff"=1?c'+c_§+Bﬁ=§ﬂ—ﬁ+§ﬂ=-o,2ﬂ—§é.

57.6. 6) 40 cm, 96 cM%; B) PM =~MT - % MA.

58.1. 6) 6,1 cm, 5,1 cm, 4,3 cr, 76 cM’.

58.2. 6) 4,1 cm, 2,9 cM, 2,0 oM, 11,2 e,

58.3. 1) Vrasanue. Orgomenne mwiomageis nmogolHBIX Tpe-
yroneERKOB DEC u ADM pasHO KEAAPATY KoaddunueHTa nozoGuA.
JHEAYHT, cHAvYana clAeAyeT HaliTH IIoIaib TpeyroAbEHKAa ADM,
Tlnomans Tpeyroapuuxa DCE parHa 94,4 cmZ.

5
2) El )
58.4. 1) 68,4 cv?. 2) %

58.5. 1) MoxHO A0KA2aThb, UTC TpeyroasHExm AOD m BOC
nono6url. Orcioga Haxoanm AD =6 MM, AO=% MM. Janee Ha-

XOAUM HCHOMBIA YTOJ M3 NPAMOYrOJbHOrO TpeyronbHuKa AOD,
ZAOD = 64°9°.

2) MomHO AORA3ATH, 4TO TpeyroasHukn DBE 1 ABC nopoGHBI
¢ koadprnnenTom nogobusa, pasamM BD : BC. Ilo kocunycey yriaa C

HafigeMm sin C = %, A U3 NPpAMOYTOJIBHOrO TpeyroabHHEA KBC Hatinem

BC = 20 mm. Toraa xosddromenr mogodus pasen 4 : 20 = 0,2, a uc-
KoMoe oTHomerne 0,04,

58.8. 1) 48°35'. 2) 12 cm.

§68.7. 1) MoxHO ZOKA3ATH, 9TO TPeYroAbHMKKN ABC m ADC mo-

BC _ AC 2 . =

Ao0HLI, IpHYEM A6 = AD’ 7. e. ACC=BC:+ AD, otkyaa AC=4.
Bricora CE Tpanenuy RaXoAUTCH K3 NPAMOYFOABHOrNO TPEYrOJBHH-
ka CAE. [lromaas Tpamenmuu papma 12,9 cm?,

2) Ilyecte yron ABC pasemn x, Torma <ZMCH =180°-x,
LMAH = x, TAK KAK CYMMa YI/IOB YeTHPEXYIOAEHHKA AMCH paBHa
360°, torgpn LZMAH = ZABC. UsBecTHO TaKKe, YTO ABe BHCOTH I&-

panaeporpaMma ofpaTHO nponopunonanhm c'roAlJJHonam WJIMHO-

) _ _ A
rpaMMa, Ha KOTODHE OHM ONYIIEHH, TOTA4 °D = BC WM AB ~ BC®
CaegoBaTeIBHO, TPEYTONLEHKE MAH 1 ABC nogobHE 00 ABYM CTO-
poHAM M yray wemay Humu, Hx koaddunmenT noacdma paBeH
MH : AC = 3 : 4. Toraa ackoMoe oTHOmMeHHe paeHo 9 : 16.

58.8. 1) 4,0 cm?% 2) 4:9.

59.5. 1) Yrasauue. OC?=0D - AO =48, OC = 43 cu. O1-
Ccl0Oa H3 TPeYroasHuka AOC noavuaem ZAOC = 30°, £BOC = 80°.
Crneposarensso, +BC = 60°.

2} Ilyete ABCD — paHHAA Tpanenud, B KoTopolt AD = 24 cu,
BC = 10 cMm, sricora BE pasra 17 cM. ORpPY’RHEOCTE, OOACAHHAA OKO-
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no Tpanenun, Gyaer Taxk)Ke OMHCAHA OKOJ0 TpeyroJabHuka ABD,
MoxHo HalitH, uro AE =7 ¢m, ED =17 ¢, Toraa yrox DBE pa-
peH 45°. OrnoxxkmM Ha aydye EA or Toukm E otpesox EK, pas-
Hurft 17 cm. Torma ZKBE = 45°, a ZABE < 45°. CnegoeaTenasHo,
LZABD < 90°, Hanee, yraul BAD n CDA octprie, TAK KAR ABIAKTCH
yriaaMy OpH GojJbIleM OCHOBAHHMM TPANeUMH, a yroa BDA menpme
yraa CDA wu, clleacBaTessHO, TOKe ocTpeifi. Takum o0pasom, Tpe-
yroasEEK ABD gpagercda ocTPOYIOJALHLIM,. 3HAUNT, JIEHTP OKDYKHO-
CTH, OMUCAHHOK OKGJI0 HEro, JeXKNAT BHYTPH 3TOIC TPEYTOABHHEA H,
CAEMOBATENBHO, RHYTDH TPAIEI(HH.

59.6. 1) Tpeyronsrax CBD abagerca BOHCAHHHM B OKPYK-
HOCTE, USHTD KOTOpoH NexuT HA cTopoHe BC. Buaunt, L BDC = 90°,
BC { CA no cpoficTBy racarensHoli. Taxum ofipazom, CD sasnaerca
BEICOTOM, ONYIMEeHHOH M3 BepIIMHLI OpPAMOr0 yria TDeyrolbLHH-
Ka ABC. 3maunt, CD® = BD - AD = 12, CD =23 cm. Hanee s Tpe-
yronsHHEA CBD waxogum ZCBD = 30°. Tak kak yron CBD BoMcan-
HbI#l, TO HCKOMAA IDAAYCHAA Mepa paBHa 60°.

2) Ilyere BD =x, Torga M3 OpPAMOYrOJABHBIX TPEYHOJALHHUKOB
ABD u BCD naxoaum AB = 0,5x, AD =0,5v3x, BC=x, CD=x+2.
Ecayu OpeancfioXXNUTh, 4T0 OGMCCEeKTPHCH PCEX YIVIOB YETHPEXYroNb-
HuEKa ABCD nepecexalorca B OOMOK TOYKE, TO CYIHECTBYET TOUYKA,
PABHOVAAJNEHHAS OT BC8X CTOPOH YeTHPeXYroJdsHHKA, T. €. B ITOT
eTHPEXYIOJBHUK MOMHO BIHCATh OKDPYMHOCTE. SHAUAT, AONMHO
BHIOOJAHATLCA VCIOBHe AB + CD=BC + AD. Ho 0,5x+ 222 x+

+ 0,58 x. 3HauMT, HANIEe NpeNMOJIOMKEHNe HEBEePHO.

-

60.3. 1) d=8i+10f.2) auc, b u d.

604. 1) p=-6i+0/.2) mun, mup.nup, nuk, puk.

60.5. 1) Ilycre M — cepenmua croposl BC. Toraa AM =
= %.(A_ﬁ-rﬂ:'), AO = g- AM, A0 =-2{47.

2) ¥Vroa MeXAy BEKTOPaMH d U ¢ ecTh yroJa mMexay GucceKTpHca-
MK MepBOT0 H BTODOTO KOODAWHATHHIX YIJIOEB, T. €. 90°,

60.6. 1) BA =107 +]. 2) 180°.

61.3. 1) (-1; -2). 2) (2,5: 0).

— bl - _é

61.4. 1) (-4; -4). 2) (0, 3).

61.5. 1) Oyers M — cepeamua orpeske AB. Torma M (4; 6),
Tak KaKk TouKa C ABAAETCA cepeANHOIl oTpeska AM, ee ROOPAMHATH

pasHH (2,5; 4).
2) HpeanoxoxumMm, ITo TOUKK- A, B, C nexaT Ha oxHOH npAMOil.

Toraa A_ﬁ =kK- A_Cb, rae k — HeKOTOpOe YHCIO, OTJUYHOe OT HYJAA.
Tax xax AB {b; 0}, AC {b; 12}, b = Bk, 0 = 12k. U3 nmonyuyeHHOI'®
OpOTHBOPEUMA CAeAyeT, 9T0 TOYKM A, B, C He JxeXar Ha OAHOH
npsaMoii.
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61.6. 1) 3aaauy MOKHO pellaTE aHAJAOraIdo 3agaue 61.5 (1).
l'lpe,zulomnm ApYTOe pemeHue.

PM = 2MK. Iyere X (x; ), Toraa PM {8; 6}, MK {x - 14; y L
Snaunr, 8=2(x-14), 6=2(y-~9), orkyma x=18, =12;
K (18; 12).

2) 3agayy MOXHO pemINTE aEAJOTHIHO 3agade 61.5 (2). IIpuse-
Aem apyroe pemenne, [Io GopMmyne pacecTOAHHSA MeXAy ABYyMA ToU-
KaMM Haxoaum, uto MH =13, HP = /13, MP =2413. 3uauur,

MH + HP =MP, 7. e. Touka H npuHagnexnr orpesky MP.

61.7. 1) PaccMoTpum pacnosoxReHMe TpeyroabHuka ABC oTHo-
CHTeABHO oCceH KOODAHHAT, MokazaHHOe Ha pHcyHke 289. IlpoBegzem
yepea TOMKA A, B, C npaMue, napanmenbHue ocaM Koopauaar. Tak
KaK KOOpAMHATH TO4Yek A, B, C — yeTHHe YHcAA, KOOPIAHATHL TO-
ek P, M, H rax:xe Gyayr yeTHeiMH. CleqoBaTensHO, 0TpeskH MA,
AP, MC, CH, BH, PB BLipaxxawTcA YeTHBLIMH YHcnamu. OTcioia
BHITEKAET, YTO NJIOIIAAN TPeYToALHHKOB APB, AMC, BCH Bupaxa-
OTCH HATYPANbHEIMH YucaaMe. Tax kak orpesku PM u PH rtaxmxe
BEIPAHAIOTCA HATYPAJIBHBIMH YHCJIAMHA, TO H INIOINSAs OIPAMOYTOJIb-
Huka PMCH pripascaeTcAa HaTypaidsHBIM uncioMm. CregoBaTelbHO,
NIOMALE TPeyroleuuka ABC — BaTypanpHOS YHACHO.

AHAJOIMMYHO MOXHO PACCMOTPETE APYIHe CAYYAN DACIONOMEHHA
AAHHOTG TPEeYTOJbHHKA.

2) Paccmorpum Toukm Q(0; 0), A(1;1), B(0; 1), M (x;y).
Torpga nprregeHACE YCJI0BHe o3HaYaeT, 4yTo MA = MO = MB. Cneao-
BATENbHO, TOYKAa M papHOyYAaNeHA OT PEePINHH TPeyroJibHHKa OAB.
MoxEO AOKABATE, YTC TpeyroasHuK ABQO npamoyronsHHMi ¢ CRIOTE-
Hyaoit AQ. 3uaunrt, M —- cepeimHEa OTpes-
xKa AQ; x=0,5, y=0,5. A

61.8. 1) ¥kasanue. 3amaga pemaeTes
aHajornmuHo sagade 61.7 (1).

2) Paccmorprm Touku O (0; 0), A(0; 1),
B(1; ®, C(-1; 1), M (x; y). Toraa sanu- A
CAHHEIe B CHCTEeM€ YDPAaBHEeHHA OSHAYAIOT, il H

x

M L

yro MA =MB u MO = MC. 3raunT, TOY- B
xa M aBngercAa TOYKOH mepecedyeHHHA Cepe- O
IHHHEX OePHeHANKYAARCH K orpesxkaMm OC

n AB. OaHaKO MOMHO NOKA38ThE, UTO STH Prc. 289
cepeUEHLIE NePHeHAHMKYJIAPE He Iepece-

rawreda, IloaToMy CHCTeMa He HMeeT pe- vi
meHu.

62.1. 2) V85, Yxasamue. Bseaure
CHCTEMY KOODAHMHAT, KaK NOKA3aHO HA pH- B(0; 4)

cyuke 290, /
62.2, 2) V241, ¥ rasamne. 3agaua

pelliaeTca aHAAOTHUHO 3ajade 62.1 (2). A(-6:0) O c@®B;0) =
62.3. 1) a) Tak Kak mape Touek A H
D, B n C uMeoT OAMHAKOBEIE OPAHHATHI, Puc. 290




TOo npamble AD u BC napainensHH OCH
opaueaTt, Bmano, uro AD = BC, suavur,
YeTeIpexyrolpHAK ABCD — rpanenus.

6) Ilo dopMyne AIMHE OTpEIKa yCTA-
HaBJHBAeM, uTo AB = DC. 3mauuTr, 9eTn-
pexyroaeHuK  ABCD — pasaobeapennas
Thanennd, nosTomy yriam BAD n CDA
pPABHEEL.

2) V109. Ykaaauue. Beegure cucre-
My KOOPAMHAT, KAK NOKA3AHO HA PUCYH-
Ke 291.

62.4. Vrasauue. Bagauy pemarorca
aEanoruyHo sagavam 62.3. 1) 6) Hda. 2) V53.

62.5. 1) Ilo dopMyne AIMHEI OTPe3Ka
ycranasansaeM AB =4, AC = 2, BC =243.
Bnauur, AB%= AC?+BC? rt.e. yron C
nopamoit. Kpome toro, AC =0,6AB, ciego-
BATENRHO, £ZB = 30°, £ A = 60°.

2) BBeaeM cHCTEMY KOOPAHHAT, KAK
NOKA3AHO Ha pHcyHKe 292, W3 Tpeyrofs-
Huka AOC Haxoaum AO =8, CO=3+8.

3uauur, A(-3;0), B(1;0), C (0; 3«@).

IIyers M — cepeanna cropornt BC. Torna M [

¥

B(0; 6)

ny

A o B

Puc. 292

1, 3438
2

] Ilo popry-

Jle PACCTOAHHMA MeXAY ABYMA TOYKAMA HaxoanMm AM = /19
62.8. 3anauy peHIAOTCH AHAJOTHYHO 3ajgagam 62, 5 1) 45°,

45°, 90°. 2) 185,

62.7. Ilycrs A.D =a, AB=b. Bpeflem cHcTEeMY KOODIZMHAT, Kak
NOKAIAHO HA pucYHKe 283, MoKHO AOKAMATE, IIOJBIYACH IPH3HAKAMH

noachua TpeyrwibHEHKOB, uTo K (% a; %b) OuMeBHOHO TAKMKe, UTO

Ela; %). ATK’ {% a; %b}, ATE" {a; g} CneaorarelrHO, A_IE = 1,5¢4TE-.

¥ 1!.
B(0; b) c
b s
IIE =
%b g [E@3) M(-a; 0)
x
A 2, Dia; 0}-
Pnc. 293

Pnc. 204



3npaunT, Touxa K npuragnexnr orpesrky AE u geauT ero B oTHollle-
Hru 1: 2.

62.8. Ilyctes O — TOuKa mepeceueHHA auaroHanledt pomGa, ITpn-
MeM OH =g, OD = b n BBefeM cHCTEMY KOOPAMHAT, KAK MOKA3AHO

Ha pucyHke 294, Tarma H (a; 0), M (—a; 0}, K (D; §b)’ D{0; b),

E (% %) ME {a; ;} ME {32“ b} Bnaunr, ME =gMK, T. e.
Touka K opuragnexut orpeary ME # aesuT ero B oTHomeHuu 2 & 1,
63.1. 2) (x+ 42 +(y—-2=25. 63.2. 2) (x—2)°+(y +4)*=25.

63.3. 2) x*+(y -3 =18. 63.4. 2) (x-3)% +°=13.

635, ¥ +6x+ 2 =x+6x+9+y* 9. Buauur, ypasHeHHeM
naEHOi JUHWH Gymer (x + 3)’ + y® =9, a 3T0 — ypaBHeHHe OKpYX-
HocTH ¢ nerTpoM (—3; 0) 1 paauycom 3. MoiHO BEIYMCANUTE, YTO Ce-
peanHa orpeska AB mmeer xoopauHaTh {—3; ). HenocpeacrenHOR
NOACTAHOBKOH B ypaBHeHHe y0eKgaeMCH, UTO TOUKA A OpUHAAIE-
MHT OKDYXHOCTH. CregoBaTennHO, OTpe3oK AB asagerca gnmameT-
POM OKDY3KHOCTH.

63.6. HApnaercn. ¥ Kazauue. 380294 pelllaeTcs AHAJOTHYHO 38~
aave 63.5.

64.1, 3) IIpaMasa B OKPYHOCTE He HMEIOT OGIIHX TOYEK.

64.2. 3) TIpaMasa U OKPYKHOCTE He MMEIOT OGLIMX TOYeK.

64.3. 1) IIpaMada nepecexaeT OCH KOOpAHHAT B Tourax A (-2; 0)
u B (0; —4). Mycrs O — Hauano KoopAuHAT, Torga B TPeyroJIbHH-
ke AOB yroa AQOB npamoit, AO =2, B0 = 4, nnomags Tpeyrojb-
Huka AQOB pasma 4.

2) Touxa A (2; —10) He UpuEAANEXKHT OCH OopaHMHaAT. Tar Kar
npaAMas NPOXOZUT Yepe3 HAYaN0 KOODAMHAT H He COHNAKAET C
oceic Oy, TOC OHA HMMeeT ypaBHeHMe Yy = kx, rae k — HeroTopoe
AelicTBATENBHOE YHCa0, [TOACTABHE KOOPAMHATH TOUKH A B 3TO ypaB-
HeHMe, Doayuum k= —5, YpasaeAne uckoMoft npamolt Hx + y =0,

3) HmeioT ogHy ofIyIO TOUKY.

644, Vrkazsaume. 3a7aul pemaTcad aHANOTHYHO samauam 64.3.
1) 6. 2) 4,6x - y=0. 8) HMejor ofimlyio ToOUKy.

64.5. 1) Ilpamaa 2x + ¥ + 4 = 0 nepecexaerca ¢ npaMoil x = -1
B Touke A (-1; -2), a ¢ ocbo abemuce B Touke B (—2; 0), HycTk npa-
Mad x = -1 nepecekaer ock Ox B Touke C (-1; 0). Torga naxo maiiTH
naomwaas TpeyroasHuka ABC, B xworopom yrom C mpamoii, AC =1,
BC = 2, IInomans TpeyroabHRKa ABC paBHa 1.

2) Tar xax abcunccn Touex A u B pasamuans, npamana AB \me
napanjieakHa OCH OPAUEAT. SHAYNT, €¢ YPABHEHHE MOMHC JAINCAETH
B BHAE ¥ = kx + b, IlogcTaBnseM KOODAMEATH ToueK A m B B at0
ypaBHeHHe H noay4daeM 10 =%k + b, -4 =—k + b, oTkyEa k=7, b=3.
Torga ypaBHeHNe npamod Tx —y+3=10.

3) Pemus cueTeMy ERYX ypapmeHH#t ¥’ + y = 1lux+y=1, no-
JyuaeM, UTO AAHHEIE OKPY)KHOCTE M NPAMASA NMEPeceKalnTed B ARYX
rourax 4 (0; 1), B (1; 0). Ilycts M — cepeauna orpeska AB, O —
Hauaao KoopaueaT. Toraa OM ecThs paccTOAHME OT HEHTPA OKPYXHO-
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¢t Ao npamoit AB. Wz rTpeyronsnuka AOM uaxoanm OM = %

IIpAMas U ORPYKHOCTE HMEIOT ARe OflHe TOUKM,

64.6. Yxasanue. 3agaun pemAawTcsa aHANOTHYHO Jafga-
gyam 64.5. 1} 13,5. 2) 5x — By — 11 = 0. 3) UmewT ape ofmue Tou-
KH; V2 .

2

64.7. BriGepeM cHCTeMY KOOPAHHAT TAK, YTOOH TouKa A crana
HAYAJOM KOODAHHAT, & TOYKa B uMena KoopauHatH (4; (). Hyers
M (x; y) ecTh DPOHMSBOJILHAA TOYKA, NPUHAAJNEIKANIAA HCKOMOMY
muEo¥kecTBy. Torga x% + y? + (x — 4)? + y° = 10. Iocae npeobpaaosa-
wuit monyuaend (x ~2)°+y®=1, T.e. HCKOMOE MHOMECTBO €CTH
OKPYKHOCTL C OeHTPOM B cepegmHe OoTpeska AB H pagmycomM, pas-
HEIM 1.

64.8, IIpamaa, nepnesaukyasapHaax AB ® npoxogamasa wuepes
TouKky M Ha oTpeake AB, Tak, uro AM = 2,5,

65.3. 1) 252 cm?. 2) 203 cm?.

65.4. 1) 2043 cm?. 2) 1542 cM?.

65.5. 1) Ilo dopMyae nNAOWAAH TpeyrodbHHKA  HMeeM
3= 32;4 sin A4, asgaumr, sin A = 0,5. Tak kag HeETp ONHCcAHHON Bo-
Kpyr TpeyrodbHHKA ABC OKDYMHOCTH Je:HT BHE TPEYIOJALHHUEKA
n yron A manboasmmmit, To yron A rtynooii, sHaumnTt, £A4 = 150°,

2) Tar xax DIOIDaagbh OPOM3BOJIBHOIO BEIYKJIONO YeThIPpEXYIrodh-
HHKA paBHa MOJOBHHe NPOHSBEAcHMA AHATOHANell Ha cmHYC yria

2
MexkAy HUMU u AB = BD, To HCROMAN NIOINANE DABHA %

65.6. 1) 120°.
2
2) “T. YrazaEHe, ¥rojJ MeXIYy IHATOHANAMHE HAXOAHTCHA C

IOMOIIBI0 TEOPEM O BHEIIHeM Yrije TpeyroabHuKa. Janee zageda pe-
IIASTCH AHAJOTHUYHO 3agaue 65.5 (2).

65.7. Ilnomags TpeyronsHuKa ABC paBHa cyMMe nowaznedt
TpeyronsHRKoB ABD u BDC. 3rayur, 0,5ab sin o = 0,5¢BD sin f +

. _ ab sin o
+ 0,5bBD sin (o — f), orkyaa nonydaem BD= aemp+ben@—P"

mn sinp

65.8. e+ P)-mene 66.3. 1) 28,8 cm.

2) B TpeyronsEuKe ABC npHMEHHMM TEOpPeMY CHHYCOB
ﬁ = s—ffa. Orcwoga BC = :;—nﬁ?. Ilo TeopeMe 0 cyMMe YIJIOB Tpe-
YIOABHHKA Haligem yron ACB. ZACB = 180° — a — B. IIpuMeHas Teo-
bsino sin{o+f)

sinpsiny

peMy CHEYCOB K TpeyroasHHry BDC, maiifem BD =

66.4. 1) 13,3 cm. 2) ﬁ%

66.5. 1) 49,8 cM’. Yrasanue. Crauana maiiaure BC, noas-
3y¥ACh TeOpEMOii CHHYCOB,
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2) IIyers M — cepeausa suicoTnl BD. Torma BM = %, LEBM =

=/ZMBF = -g— LZBFE = 180° — (a + B). Honwayachk Teopemodi cHmy-

COB, @3 TpeyroinHuKoB EBM u BMF oonyunm

h sin = Ak sin =

_ 2 -
EM = 2sing’ MF = 2sin(a+p)’

hsin% 1 1
Torza EF = 2 (sina+ain(a+[3))'

h sin sin(u+g—]

EF = .
Ilocae npeobpaszoBaEHH nonyuynMm EF Fein (@ 7 B Ein o

2m sin o sin (o + )

sin B sinGH%} -

668.7. IpogomxuM wmeanany BM 3za Touky M Ha ee nnuBy
(pmc. 295). BM = MK, ABMC = AKMA, suaunr, LAKB=f. Ilo
TeopeMe cunycop Haligem AB us TpeyroJinHN-

2m sin 3 B
ka ABK: AB= ——— .,
sin(a+B)

66.8 asin(o+f) o \B
T 2sine

67.3. 1) 19,7, 2) 4 cm.
67.4. 1) 13,0. 2) 19,7 em. A M c
67.5. 1) Hajdigem mnomaar ¥ TPeTHIO

CTOPOHY TpeyronnHHKa. Toraa mcKOMasd BRI-

66.6. 1) 344,2 cM?. 2)

COTA PaBHZ JacTHOMY OT ZeJIeHHA YABOeHHOoi K
IIoIIARY Ha HaiigeHHYW cTopony, k= 1,5.
2) INoaw3yacek Teopemoil KocEHYCOR, HAll- Puc. 295

AeM yroJ A TpeyrolbHHKA, OPOTHEOIEKSIH

cTopoHe, paBHOi 7,5 em. ITo dopmyne sj: == 2R maiiaem B — panH-
V¢ OKPYRHOCTH, OMACAHHOH OKOJO TpeyroJbHHES, B =4 cM.

676. YRazauue. 3aJauH PpelIalOTCA AHAIOIHYHO 3agauyamM
87.5 (1, 2). 1) 4,9. 2) 3,2 cm.

67.7. Ilyers B Tpeyroansanke ABC yraam A, B, C npoTuBOIexaT
COOTBETCTBEHHO CTOPOHH &, b H ¢, R — pajHyc OONHCAHHOH OKDYy-

goctu, Torna c2=a?+ 82 - 2abcosC = sinA=$, sinB=%,

sinC = ﬁ Buaunr,
4R?2 gin? C =4R% gin? A+ 4R%sin? B -2 . 2R sin A - 2R sin B cos C.
sin? C = sin? 4 + sin? B — 2 sin A sin B cos C.
1-cos®2C=1-cosg® A+sin® B- 2 gin A gin B cos C.
co8® A=cos? C + gin? B — 2 sin A sin B cos C,
67.8. Yraszaunue. Safnaua pemaeTca aHANOrn4Ho aapnave 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; 1656°45",

68.4. 1) 0; -2. 2) —96; 163°44".

68.5. 1) BexTOpH BCu AD COHANpABJeHH, 3HauuT, BC « AD =
=8.7=>56. IHyers O — Touxka NepecedeHHa NpaAMHX AB u CD,
Ha rpeyronpauka AQD maxoznM, uro yron AQD — mpawmoii. Torga
YIOM MEKAY BeXTOPAMM ABnu CD paBen 90°. 3uavwur, AB.€D=0.

2) OA {x; ~5}, Ol OB {(x; x}, OA OB=x%- 5x, 2 2 -5x=-86, 6, 7, =2,

= 3. Bmaunr, OA {2; 5}, OB {2 2} mam OA {3; -5}, OB {3; 3}.
Yro.l: MeXAY BeKTOpaMH OA u OB paBeH 113°12' unu 104°2°.

68.6. YKasaHHe. 3aiauy pemaloTes AHAJIOIMYHO 38Aa94M
68.5. 1) -15: 0. 2) y =2, y=-3; 107°6’, 117°54".

68.7. 1) CA-CB=CA-CBcos CAB, suauur, cos CAB <O,
T. e. yron CARB tynoit. lenTp pacnoloxeH BHe TpeyroiabHHEa ARC.

2) Tak rak Touxka A nexxurt Ha ocu Oy, To A (0; ), AC {6; 4 - y},

BD {3; 9). AC.BD=0.18+9 (y—4)=0, y =2, A(0; 2).

88.8. Yrxazarmme., 3aaun pPemANOTCH AHAJOTHYHO 3aAAYAM
6_3.7. 1) Bayrpu TtpevroasHnka ABC. 2) (1; 0). o e .

689.1. 1) Tecm. Vxazaunme. Bossegure pABeHCTBO ¢ =a +b
B KBAIXDAT.

2) IIyers ABC — paspoBenpeHHEIH TPeyIOJIBLHUK € OCHOBAHH-
em AC, BM — ero Meawmana; Aﬂ = AB + BT:!', J\?é = ﬁ + Eé
Tax war AMZ2=MC2, wto AR?+ BMZ?+2AB.-BM cos ABM =
= MB? + BC? + 2MB - BC cos MBC. 3uaunr, AABM = AMBC, rak
Kak AB = BC. YVuauruneasa, uro LMBA + AMBC < 180°, nonyuaem
ZMBA = #<MBC.

69.2. 1) J6 eM. Yxasamue. Bospeaure PABEHCTBO m=n-
B KBAAPAT.

2) IIyers ABC — paBHODeapeHHHIH TPeYTONBHHK € OCHOBHHH-

em AC, BM — ero Meguana. W:%(ETA'hB_C"), A_C'=R"—-B_A',
BM - AC = 3 (BC? —BA?)=0. 3rauur, BM 1 AC.

69.3. 1) 120°.

2) Ilyers B TpeyroaoEuKe ABC orpesox BD apaaerca GHccer-
Tpucolt u BricoTolt. Toraa BD - AC =0, T. e. BD - (BC - BA) =0,
BD - BC cos DBC — BD - BA cos ABD =0, Tak kak yram DBC n
ABD pasrrl, nonyuaem BD cos DBC (BC — BA)=0, 1. e. BC = BA.

69.4. 1) 135°.

2) Myers B TpeyI'OJIbHHRB ABC BM — meauana ¥ GHCCEKTPH-
ca. Torma AM?®=MC?, (AB+ BM)=(MB + BC)®. AB?+BM®+
+2AB .- BM cos ABM = JMB2 + BC? + 2BC - BM cos MBC. Tak Kak
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cos ABM = cos MBC, o AB?> — BC? + 2BM cos MBC (AB — BC) =0.
(AB — BCY (AB + BC + 2BM cos MBC)=0. ¥Yuurmean, uro AR > 0,
BC >0, BM >0, /MBC < 9°, nonysaem AB = BC.

69.5. 1) a2=(3p-%)2=10, b2 =(p+3k)>=10. Bnaunmr,

la|=)B]. Tak xax BexTOp ¢ cocTABJAET ¢ BEKTODAMH 4 M b paBHHIe
a-é bre . BHaumr, a e =b -2,
la]-]&} |5| H ’

Hyc'rh ¢ = xp +yk, The * B Y — Hexcrropme neﬁc'mn'renbm.le
umena. a¢ =(3p — k) (xp +yk) =8x-y. b.c=(p+3k)(xp +yk) =
= x+3y., 3paunTt, 3x —y=x+ 8y, T. €.

x=2y. *
2= (xp +yk) = x2 +y?. Yuurmeas, uro |¢|=+5 u pasemcrso (%),
nonyuaem y = +1, x =12, CnegosarenbHo, ¢ = -2p -k, ¢ =2p + k.

2) E=lfﬁ+lfé, ﬁ=lﬁ—éﬁ§,

YLabi, TO

-, _ 2 —r-—r
AAI - BB, _AC 2.:4.B4 AB AC‘

C noMolIbI0 TeOPEeMH KOCHHYCOB NOJYYAEM:

—_— — 2 2 _ pn?
AB . AC = AB- AC cos BAC = 2B *“"2" BC”

—_— — 2_ 2 2 2_pe? _ a0t 2

Buawar, AA,- BB, =BC EASB + AC =BC BC 8AC‘ + AC _

CnegosarensHo, MeanaHsl AA, u BB, B3aHMHO NepneHAVKYJIADHH.
69.6. 1) m=-4a +2b, m = 4a - 25.

2) .ﬁ:=lB_é+lﬂ, H=l§é—ﬂ. TarcrcachTl-BTf=0,

nonyusem BB, - AA, =1 1 BC? - 1 1BA%. To Teopeme Ilnparopa
BA2= AC? - BC?, Cne.nona-renbno. Eﬁ: . Eﬁ: = % Bc® - % AC2=
= AC? (ﬁic-—z- ] AcC? [ cos? C — ]=o.
4 Ac2 2 4 2
69.7. 1) Eﬁ:%é‘é+§ﬂ.
C_E'2=%é_§2+§c_£=+§cs-m cos ACB =4, CE = 2 cm.
K.P KM 3 :

KP.- KM Jl_

=+1-cos? K = J—%_a Torza mmomazb Tpeyroasumra MKP pasHa

%KM - KP gin K, T. e. pagHa g

2) KP(-8; 3), KM {-1; 2). cos K = sin K =

69.8. 1) %Au. 2) 2.



70.5. 1) Ilyete Takoit n-yronbHHK  cymecteyer. Torga
-2 . 180 = 145, oTkysa noxyuaem n = 10 g— Ho s1ore 6LITh He Mo-
n

OT, TAK KAK 1 — LIenoe yucao. ClefoBaTeILHO, He CYIIECTBYET Npa-
BHJIBHOT'O MHOTOVIOJBHHKA, ¥ KOTODOTC KAMABIH yroa paseH 145°.

2) ¥ron opaPRILHOTO OATHYrONbHEKA paseH 108°. W3 pasHo-
OeapeHHOrQ TpeyrodbHUKa ADE Haxoaum LDAE = 36°. 3mpaqur,
H £BEA = 36°, Pemrang tpeyroabHnr AOE, maxonum AO = 1,2,

70.6. 1) Her. 2) 3,2,

70.7. UlecTHYTONBHUKAMH, TPEYTOALHUKAMH, KBAADATAMI.

70.8. MoxHo, HAIPHMED, INECTHYMONBHHKAMU H TPEYIroJbHH-
KAMH.

71.3. 2) llycTts x -~ paguyc ORPYKHOCTH, TOTAS CTOPUHA YETHI-
PEXYIoJNbHUKA paBHA 2X, & CTOPOHA TPEYTOJLHHKA X V3. Hmeem 2x =

= x/3 + 3. CTOpoHa YeTHIpeXyroJpHWKa pasHa 443 +6.
66 + 6

714, 2) —5

71.5. 1) IIycre ABCDEP — HcKOMBIA INECTHYMOJIBHUK, O — eTo
1meHTp, 0K — anodema, nposeneHHas K cTtopoHe AB. CrHauazaa mo-
CTPOHM papHOGeApeHHEIH TpeyroapHHK ABO no ero Bmcore. 3aTeM
JOCTPOANM €ro A0 IMecTHYTOJABHHKA.

2} COrHollleHHMe NePHMETPOB NBYX JAHHEX MHOTOVIOJBHHKOB PaB-
HO OTHOINEHWIK HX cTopoH. Ilyere b, — ¢TOpPOHA ONMCAHHOrG MHOIG-
YTONBHMKA, ¢, — CTOPOHA BIMCAHHOIO MHOTOYFOJIBHUEKA. QUeRUTHO,
b,>a,. Ilycte :—" ={,51. Mos;xne goxasath, 4To @, = 2R sin 1?

"

180°

b,=2R tg 1?0, rae R — paanyc okpyxHocTH. Torga : = £og ——
mn
- 180° _ 2
IIpn =3 cos - 2
o8 180°

>0, opun>4

%=0,5, opu n =4 cos

> ? CrneaoBaTeNbHO, He cymecTnyerr TaAKHX HATYPAJIbHBLIX

:matlermﬁ n, IPH KOTOPBIX CO8 —— 180° . 0,61.

71.8. 1) Nlyers ABCDEP — ucKOMEIl mecTHYTONLARK. CHAYANA
nocTporM pasHoGesperHEnl TpeyronsHUE ABC ¢ yrom 120° opu Bep-
IIHHe. 3aTeM AOCTPOHM BECh INECTHYTONLHHK.

2) Tak Kak ZAHHBI® MHOMOYIOJIBHUKHE NOZOOHRI, OTHOLIEHHEe HX
naomazell PABHO KBALPATY OTHOIeHHA ux cTopoH. Ilyers b, — cro-
POHA ONMMCAHHONO MHOTOYTCABHHKG, &, -— CTCPOHA BIHCAHHOTO MHO-
TOYTONBHAKA, Tor;(a c.ne,qye*r OTBETUTL HA BOIPOC, BO3IMOMKHO JIH

b
HEPABEHCTBO — > 4 nJm Zn .1
a2 b,, 2’
HO 3agaqde T1.5(2). B pezyabraTe DoayuaeM, YTO He MOMET.

71.7*% 1) Ha pucyurke 296 AC —- cropoHa n-yronsHmka, BC —
cropoda 2n-yronsHuka, O -— LEHATp OKPYXKHOCTH., TOrja nIomaib
gJeTHpexyronsEnka ABCIDO papaa %BO - AC, 8 mIOIAAE TPEYIrOab-

I[a.uee sagada peluaeTcda aHaAIOTHY-
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HAKa ABO B 2 pasa MeHBIIe, T. €. pPaB-
HA iBO- AC. CneposareapHo, LIOINAABL

2n-yronrsEHKA pasha 2n - i— BO-AC= naz,, i .

2} HaH ONpaBHUABHLIA INEeCTHYIOJAbBHHK
ABCDEP, touka M BHyTpH ero. Ilyets &,
bys by, b4y b5y by ~— PACCTOAHNA OT TOUKM M
Bo npaMHX AB, BC, CD, DE, EP, PA coor-
peTcTBeHHO. Toraa naomazae IMECTH-
VIrOJBHHKA PABHA CyMMe IJIOINAZe Tpe-
yromeHuka AMB, BMC, CMD, DME, Puc. 296
EMP, PMA wm 0,56,AB + 0,56,BC +
+ 0,58,CD + 0,5b,DE + 0,6b,EP + 0,5b,PA,
VuurTeIBaS YCAOBHE 3afJaud, I0JAYYAEM, C
YT0 NJACINAAL IUNECTHYTOJbHHKA paBHA
V8 (b, +b,+by+b,+b,+bg). C apyroit
CTOPUHEI, OJIQAAL IHeCTHYTOJMRHIKA pABHA
343

—2-3- ABR? uanm 183 cM?, oTRyna moayaaem,

4YTO MCKOMAA CyMMma paena 18 cm.

71.8*%, 1) OrHOUIeHHe nepuMeTpoB
n-yrodbHHUKA M 2n-yroJbHHKA PABHO IOJO-
BHHE OTHOIIEHHA HX ¢TopoH. Ha pucys-
Ke 297 BP — cropoHa 2#-yroJbHHEKA,
DC — cTropoHa n-yroaeHuka, OC m OA D
COOTBETCTBEHHO — paauyckl OGoasmolt ©
Meoif oKpyHOCTeH, MOMKHO AOKAZATH, Pnc. 297
uro /BOA =/BOC. Toraa, npaMeHas
TeopeMy 0 OHCCEKTpIHCe YINIA TPeVIOJLHHMKA K TPeYroasEMEY AOC,
AC-AB _ OC AC _

4B oA 3HaunT, v i x+1. ¥YuuTHiBafA, UTO

DC =2AC, BP = 2AB, HaX0ZAM, 4YTO gC—P =x+ 1. 3uauuT, NCKOMOE

NOJYIHM

x+1
OTHOIIEHHEe PaPHO —5

2) Ilyets ABCDEP — BoucaHHHI HIeCTHYroJMbHEK, M - mpo-
HIBOJBHAA TOYKA OKpyxHOCTH. Torma tpeyroamHukn PMC, AMD
H BME npsMoyrojakHBEIE, TAK K&K HX COOTBETCTBYKIIHME YIJIRI
npu BepmwivHe M BNHCAHEL H ONMHPAWTCH HA auaMeTp. Ilostomy
MPE+ MC2=PC2=4, MA2+ MD*=4, MB2+ ME%x 4, orryia
noayaiaem, aro MP2 + MC? + MA%? + MD? + MB? + ME? = 12.

72.5. 1) IlycTe @ — MCROMBIM pagHuyc, b M ¢ — paguycsl JAH-
HuX oxpyiHocTeil, Torna 2na = 2rb + 2ne, orryAa @ = b + ¢, creno-
BATECJABLHO, & = 58 cM.

2) IIycre O — ueHTP OKpPYIKHOCTH, AB - x0pga. Pagnyc OA
Haiigem H3 GOpMYyABl JIMHE OKPY:KHOCTH. Pemasa TpeyroJsEHE
AOBR, naiipem yron AOB. [anee 1o dopmyne AIHHEI AyTH Halifem
HCKOMYIO OJAWHY, OHa paBHA 9,7 cm.
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72.8. 1) 22 cm. 2) 58,6 cm.
72.7. IIposegeMm oTpeaxknm OA4, OM,
OB (puc. 298). Toraa yrosn AOB sasnser-

¢fl BOMCAHHLIM B TIEDPBYI0 OKPYHOCTE H L M n B
onupaerca Ha guaMeTrp AB. OM | AB no y

cBOHiCTBY KAcATeJbHOH. 2HAUHT, pagnyc \

BTOpOR oKpyxkHOCTH OM G6ygmer BHCO- ‘

TOll, IpOBeAeHHOl M3 BepIUMEB OPAMOTO

yrua TpeyroabERka AOB. Cnepoparensn-
HO, OM =mn, a anuEa BTOPOH OKPYK-
HOCTH paBHA 2% +/mn.

72.8. Ilyere O, @ O, — LeHTPH Ma- Puc, 208
Aol ¥ Goabinoll okpyxmocTel (pue. 299).
Toraa npamasg 4, A DepneHAHKYASDHA
K obnie#l kacaTenbHOil ABYX OKpYIKHOCTEIT
H, CJAeN0BATEABHO, NPOXOANT dYeped TOY-
Ky O, Taxum obpasomM, oTpeskn AD u
AE dBNANTCA AVAMETPAMH OKPY’KHO-
creil, a TpeyroaAbHUKH ABD n ACE — no-
ACGHBIMH NPAMOYIOJBHBIMH TPEeyTOJbHH-
waMu. IIpm arom AB: AC=AD: AE.
3HATHT, OTHOWEHNe JAMAMETPOE OKDYM-
HocTel ¢ nenrpamu O, u G, paBHO X, CHe-
AOBaTeJbHO, HCKOMOE OTHOIIEHHE TaKMKe
PaBHO X, Puc. 299

73.3. 1) 95,4 cm.

2) TpeyroasEARr AOB paBHOCTODOHHHIL, CAeAOBATEALHO, YIOJ
AOB paeen 60°, HcxoMasd niomans paBHA DASHOCTH IUIQINAAELH CEH-
TOpa C¢ Ayroi AB M TpeyropHMKS AOB, BLIIOJIHHB BEHIYHCJICHHA,

oonygum 100 (% - ?] cmZ.

73.4. 1) 25,5 cu. 2) 64 [%—?] M2,

73.5. 1) ¥MenpmHTCA B 21 pas.

2) Pemaa tpeyroabHHE AQOB, Haligem ZAOB. HcrkoMyio muo-
WAk HAXOAHM KAK PASHOCTE NJollageili cekropa ¢ ayroi AB u Tpe-
yroasHuka AOB. Ona pasea 3,1 M.

73.6. 1) Veenuunrtea B 361 pas. 2) 36,3 cm?.

73.7. OrMeruM TOuUKY O —— IEHTp HONYKPYTa H HPOBeAeM IpHA-
Mylo BC, Tar rak BC || AD, nnomazu TpeyroabHUKOE ABC u OBC
PABHEI, SHAYHT, IJOINAAE 3AITTPHXORAHEOHE HUrYPE PABHA IUIOUI&AN
cexrTopa ¢ ayroit BC. T'paaycHas Mepa ayru BC paeHa 120°, Cnenosa-

TeNbHO, HCKOMAS IJIOMaAL PABHA % MJIOLIAKA OOIYKpPyTa, T. €. gQ.

73.8. 29Q.
74.1. 2) PaccMOTpAM BepPTHKAJNLEEIE Yrasl AOD u COB, ofpaso-
BAaHHEIE TP NepecedyeHAV NpaMEIX AR u CD. [TycTh OpH ABUMXEHHH
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A—- A, B—+B, C—»C, DD, O—- 0, Torma yron AOD
orobpaxaerca Ha yroax A4,0,D,, a yron COB — na yrox C,0B,, rak
HAK OpH JBHMKEHHH Yroi orolpakaeTcd HAa Yroj. Jokamem, HUTO
yrau A,0,D, n C,0,B, pepruxanpusle. Jina 5TOro A0CTATOMHO AOKA-
3aTh, uro orpesku A,B, u C,D, umeor ofmyro Toury O,.

IIpn ABH:KEHHH OTpe3oK oTo6paskaeTcsA HA OTDEe3doK. J3HAYHT,
obmaa Touxa O orpeaxos AB n CD orobpamaerca ga ofmyo TOY-
Ky O, orpeskor AB, m C,D,. CreaopaTencno, yrium A,0,D, H
C,0,B, BeprEKaNbHHe, 00pajOBAHHHE TPH NepecedeHAd NPAMHX
AB, u CD,

74.2. 2) Paccorpum cMexuule yraul AOB u CGB. IIyers npu
ABukenny A — A, B—» B, C—» C,, O— 0,. Torna yron AOB
orobpaxaerca Ha yroa 4,0, B,, a yrox COB — ma yrox C,0,B,, Tak
Kag npH ABHMKeHHH YTOA otobpakaercd Ha yroa. Jokaskem, uro
yras A,Q0,\B, u C,0,B, cmexawe. [Ipn asHkeHHH oTpesor oTobpa-
#aeTcd HA OTPezOK, OpAMAA — Ha OpAMyI0. 3HAuHT, Touka O, Je-
Hamana Ha oTpeske AC, oTobpakaeTcs Ha TouKy O, JeKAIIYIO HAa
oTpeske A,C,, a Touka B, me nexxamas Ha npamoit AC, orobpaxcaer-
¢ Ha TO4YKY B,, He mexamylo Ha npamoii A,C,. CnegoBaTearHO,
yrae A,0,B, u C,0,B, cMexHEIe,

74.3. 2) Paccnorpam fABa mogobHEX pomba ABCD u MPHK,
B KOTOpHX LABC = ZMPH. IIycts npu ABHKeHHH A — A, B — B,,
C—-C, DD, M>M,,P>P,H—>H, K— K,. Tak rax opu
ABHEHHU UETHIPEXYTONBHHE OTO0paMKaeTcd HAa 4YeTBIPeXyroJbHHK,
YIAB H PACCTOAHEA COXPAHAIOTCHA, TO YeTHPEXYrOABHHKER A,B,C,D,
n M,P,H.,K, 6yayr pombamm, B Koropuix Z£AB,C,=4M,P.H,.
BHauHuT, OPH ABHXXeHHAW noAobHble poMOBI OTOGPAKAIOTCA HA NOAVG-
HHe PoMGH.

74.4. 1) PacceMoTpHM [ABA TOZOOHHX NDPAMOYroAbHEKa ABCD

AB _ BC

u MPHX, B KOoTOpHIX i PE IlyeTe mpu ABH3KEHHH A — A,,
B—B,C-C,D>D , M—-M, P-P,H-+H, K—+K,.
Tak KAK NPH ABHXKeHHH 9YeTRIPEXVIOAbHHK OTOGparkaeTcd HA 9EThHL-
PEXYTOABHUK, PACCTOAHAA M YTJH COXPAHANTCHA, TO JETHPEXYTOIb-
aun A,B,C, D n M,P H K, GyaAyT IpAMOYrolbEAKAMA, B KOTOPLIX
4B, _ BG
AM, AH,
oTofpaiKaloTed HA NOACOHBE OPAMOYIOJIbHHUKH.

74.5. 2) Tak xax OpH ABMMKEHHH OTPe20K OTOOpAMAeTCA Ha
OTPE30OK, T0 Toura H npmEagnemut orpesrky EP; EP = 12 cM, Takr
KAk mpH FBUMKCHUH JJINHA OTpe3ka coXpaHReTcA. BoamMoxkHEI ABa
CAy4ad.

1, IIpu apuxennun A — E, B — P, Toraa AM = EH no cpolter-
BY IBHXXeHHH.

2. Ilpn apmkesmm A — P, B— E. Toraa AM=HP u
EH=EP=AM.

IMosroMy AE pasro 2 cMm uau 10 cm.

. SHAYHT, OIPH ZBHKE€HVA NOJOGHEIe NPAMOYTOWIBHHKH
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74.8. 2) OueBmanoO, aT0 TOUKA T UpHAANIEKHUT oTpesky EP n
MH = EP, BoaMOKHE ABA CAYYAS:

1. IIpn apumenuu M — E, H — P. Toraga MK = ET.

2, Mlpu ApuMeHHH M - P, H -» E. Toraa MK =TP.

Iloaromy ET : EP Kak 8 : b nau Kak 2 : 5.

75.1. 2) PaceMoTpuM npaBHALHEIE 1mecTHYroAbHHK ABCDEP
¢ meaTpoM O U NOBOPOT BOKPYr TouykH O Ha yron 60°. lna onpeae-
AeHEOCTR OyaeM pacCMATPHBATE NOBOPOT B HAIPABJeHHHA 0603Hade-
HHUA BePHIHH wecTnyronsanka. Ilo onpeaenennio mopopora A — B,
B-C,C—-D,D->EE—->P, P> A. Tarx xarx npu ZBmKeANH OT-
Pe3CK OTOOpAKAETCA HA DABHBIH €My OTPe30K, NpH AAHHOM NOBCPOTE
CTOPOHLI UIECTHYIOJBHHEKA OTOOPA3ATCH HA CTOPOHE! NIECTHYIOJILHH-
Ka, T. €. IIeCTHYTOJLHHEK oTobpasurea Ha ceba.,

75.2. TIpu napanjensHOM mMepeHOCe HA BEKTOD AB TOouKa A oT0b-
pasuTca Ha Touky B, a Touka B — Ha TOYKY, JERAMIYI HA NOPA-
Moit AB. Tak xak nNpu FBH)KeHHHM IpaAMAadA o0ToOpaKAeTCA HA NPAMYIO
H Hepe3 ABE TOYKH NPOXOMAT TONBKO OfHA OpAMAaf, TO NPK IAPAJ-

JeJBHOM IepeHoce Ha BeKTop A_ﬁ npamaa AB orobpaskaerca Ha ceBd.

753. 1) Yrasanmue. IIpn AaHHOM [ADANIeABHOM IIepeHOCe
Touka D mepeiiger B TOUKRY, KOTOpAA OQHOEPEMEHHO NPHHAMICHHT
opaMuM BC u BD, T. e. B Touky B. 3RaunT, Hago DOCTPONTE TOURY,
B KOTODYIO nepeiizer TouKa A OpH OAPANIEILHOM IepeHOce HA BeK-

TOp DB.

2) Tlpu pamHOM NoBROpPOTe OTpe3ok AC oToGpaskaeTcA HA OTpe-
sor BC, npaMaa PK — Ha npamyw MH, tar xak ZHOK = FAOC =
= ZBOC = 120°. Brauur, Toura K mepeliger B Touky H, Touka P —
B touky M. CrnenopaTenbHo, orpe3sok KP orobpasurcs HA oOTpe-
asox MH.

75.4, 1) Lenrp mosopoTa — TouKa O IOMEHA YAOBIETBODATh
IBYM VCJIOBHAM: a) AO=0B=0C, 6) LAOB = 2ZBOC. Takoii To4-
KO#i B paBHOGeApeHHOM NpAMOYTONBHOM TpeyroJbsHHKe ABC apaser-
CA CepefAHA IHOOTEeHY3hL.

2) Tak kak xopasl AB u CD paBHOYAAJEHB! OT TEHTPOB OKPYH-
HocTell opnBaxKoBore paguyca, To AD || OO,. IIpn ABMKeHNH OKDYK-
HoeTh oTofpaskaeTcd Ha OKPYXKHOCTH PABHOI'O pagHyca. 3HaduT, npu
napaniensHOM nepeHoce A — C, B — D. CnegoBaTeapHo, OTPE30K
AB otoGpaxaerca Ha oTpeaok CD.

75.5. 1) M3 ycnoBuA 3ajadul CAEAYET, 4YTO BD=EM. BHaunT,
YeTHpeXyronsank BDME — mapannenaorpaMm. ClefoBaTelbHO,
uTOOE! OTMETHTL HCKOMEE TOYKH, HY)KXHO 4eped TOdKy M nmpoBecTH
npAMEIe, HAPAJIIeNbHBEe CTOpOHAM yraa ABC.

2) 3aMeTnHM, 4TO €CAN HOBCPOT ABIAETCH NEHTpANbHON cuMMeT-
pueii, To Touxkn A, B, C, D moryT nemxare Ha oanoit npamoit, KoTo-
poll OyZeT NPHHAAJNEKATE H LEeHTP CHMMeTpHH. Eciu ODOBOpPOT He AB-
nAeTcA UeHTpanesHOl cHMMeTpHell, To Touku A, B, C, D He rexar
Ha opgHoll npamofi. B caMoM gese, ecAH B 3TOM caydae Touku A, B,
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C, D nexar Ha opHOM HIpAMOil, T¢ §YAYT BRINOJHATECE pPABEHCTBA
0A = 0B, OC = 0D, rge ) — uenTp nosBopora. [IockoabKy cepeanH-
HHe MeplIeHIHKYIADH oTpeskoB AB u CD, He JealHX HA OAHOH
npaMoii, He IlepeceKAKTCA, TO SAMNCAHHLIC PABCHCTRA BOBMOMKHEI,
ecny cepeduHbl oTpeakos AB u CD copnagnawr. Ho Toraa
ZADB # £COD. CnegosaTenbHO, YCNOBHE 33AAYH BHRIMONHAESTCA IPH
yriae oosopora, pasEOM 180°.

76.6. 1) OGosHauuM faHHHIC OpPAMEle Yepes a H b. as onpeae-
JeHHOCTH OyaeM CUMTATh, UYTO IOBOPOT Ha yroa 70° oTHoCHTenLHO
nentpa O cosepillaeTcA Nporus wacoBoit crpenkd. Ilyers opu arom
moBopoTe @ — @,. [TocTponm NpaMyo ¢, H oTMeTHM Touky C mepece-
YeHHA NPAMBIX @, H b. OTMeTuM TOuKy D), KOTOpasa DOAy9IaAeTCS NPU
NOBOpPOTE OTHOCHTENAbHO HeHTpa O Ha yron T0° no uacopoii cTpenke
u3 roukH C. Tak Kak C € a;, D € a, C 1 D 6yayr HCHOMBIMH TOYKAa-
mH. Jlpyroe pacnojioseHMe MCKOMEIX TOYeK Ha NPAMEIX & U b MOXKHO
IOJAYINUTE, PACCMOTPEB caAy4ail, KOrga OQHA HI STHX Touek Oyder me-
pecedenuem b M by, rae b — b, NpH NOBOPOTE OTHOCHTENBLHO LEHT-
pa O Ha yron 70° ODpoTHB 4YacoBOi CTpenKH. 3ajada MOMKET H He
UMeTh DellleHus, ecly IPAMAA @, He NlepecekaeT b, a b, He mepeceKa-
er a. 3ajgaya HMeeT (eCKOHETHOE MHOMECTBO pellleHHN B cayuae,
ecam @, copnagaer ¢ b mam b, cormagaer ¢ a.

2) IIycrs HekoropasA GHrypa nepeXoAUT B cebf NPH Mapajiienhb-

-
HOM IepeHOce HA BeKTOD 4. Torda IpH TApaANAeALHOM NepeHoCe HA

BEKTOD na (n — menoe umcao) durypa TaK:ke nepeiizer B ceba. Ho-
KaXkeM Tenepb, 4TO He CYUIeCcTBYeT KPYyTa, BHYTPH KOTOPOro JAeXKana
6u1 gannad ourypa. Ilyeres Taroit kpyr cymecTsyer. OTMeTHM OpPOHS-
BOJIBHYI0 TOYKY A, NPHHaLAeXamylo ¢GHrype, U mpoBefeM H3 TOY-

KU A jyd, COHATIDABJCHHHIHA BeKTOPY @. IlyeTs B — TOUKA mepecede-
HIA 8TOro Ay4Ya ¢ ORPyxkEoCcTHIW. Torga npy IapannesbHOM IepeEoce

AB +
Ha BEeKTOoD [[T] + 1] 2 Touka A mepeiifier B TOUKRY, ASKAIYID BHe
a

Kpyra, 4T0 NPOTHBOPEYNT TOMY, 4T0 PUrypa AOAMHA NepeXogHTh
B cefA. 3HAYHAT, He CYNIECTBYeT KPYyTra, BHYTPH KOTOpPOTO Aekana Oul
AaHHAA durypa.

76.1. 1) PaccMoTPpHAM NEHTPAABEYI CAMMETPHE OTHOCHTEJLHC
ToukH 0. TIpu sToM ABMMKeHUH A -» C, B — D, orpesok AB B orpe-
sox DC. 3maunr, cepeguHa oTpeska AB — Touxa M orofpaxcaercd
Ha cepeanmy orpeska DC — touxy H, nosromy O — cepeiHHa OT-
peaka MH.

2) Ilycre aBe mapansenbHble OpsAMble @ H & nepecedeHEl CeKYy-
meit AB B Toukax A u B cooTBeTcTEeHHO, NpuieM @ 1 AB, PaccMoT-

PHM OapalJeNbHBIA NepeHOC Ha BeKTOop AB. IIpn 5sTOM ABMIKCHHH
npaMaA a orofparxkaerca Ha HpAMYR b, a npaMasa AB — Ha camy
cefbs, TAK Kayk OpH ABHMREeHHN YIVIH COXpamswTed, To b 1 AB.
76.2. 1) Paccmorpnm pasHoGeapeHHEIA TpeyroasAEnK ABC ¢ oc-
HoBaHmeM AC, MegHMaHaMHu AA, n CC, n sucoroit BK. Ilpn oceroit
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CHMMeTpHE oTHocHTeabHO BK Touka B nepeiiger caMa B cefs, a To4-
ka A — B Toury C. Toraa cepegvna oTpeska AB — rouka C, me-
peiiger B cepeAHHy oTpeska CB — Toury A;. BHauHT, OTpeacKk AA,
otobpasuTca Ha orpesok CC,. CiaegoBarestHo, AA, = CC,.

2) PacéMoTpHM OKpY:RHOCTE ¢ neHTpoM O. IIyete ayru AB u CD
aroill oxpyxHEOCTH pasHbl. Toraa £LAOB = ZCOD, a sHaant, £LAQOC =
= £BOD. PacemorpuM noeopotr BOKpYT ToukH O Ha yron AQC, mpu
xoropom A — C. TIpu srom aemxenun B — D. 3vauut, AB=CD.

768.3. 1) PaccMOTpHM HEHTPANBEYID CHMMETDHID OTHOCHTEIBLHO
TOYKH NnepecedeHuAa AHAToHanel napannenorpadma. ITpn sroM ABH-
HReHHH oTpesoK AD orobGpaxaercs HA oTpesox BC, nmpamas MH —
Ha cela, Touxa I} — ma Touky B. Cremopareasso, H—-> M n
DH = BM.

2) IIyete o 1 b — pgaunEnle napannenbELle OpiaMele. CHauana mo-
CTPOHM TPOH3BONBHYI OKPYKHOCTH, KaCAIIYIOCA OpAMEIX a H b,
H IPOREIEM 4Yepe3 TOURY A OPAMYIO ¢, DapajdleMBHYIo npamoit a.
IIyere B — ofiHA M3 ARYX TOUEK NepecedeHHs OpAMOil ¢ H mocTpoes-
HOHl OKpYKHOCTH. HCKOMAA OKPY)XHOCTh nonyqaercﬂ B3 TMOCTPOSH-

HOH mapaalelFHHM IIEPEeHOCOM HA BEKTOD BA. 3aaava MMeeT IBA pe-
IIEéHUA B 3aBHCHMOCTH of Bribopa Toukm B.

76.4. 1) IlycTh. B OKPY/KHOCTH EBINHCAHA TpaNenHa ABCD
(AB || CD). PaccMOTDAM CHMMETDHIO OTHOCHTENBHO NPAMOIL, Opoxo-
AAmeil uyeped LEHTD OKPYKHOCTH NEPNEHAHKYAAPHO OCHOBAHHAM
rpaneuuH. [Ipu sroil cHMMeTPDUH OKDYXHOCTE, 4 TAK}He NIPAMEIe AR
u CD orobpaxkaloTcd Ha cefda. 3HauuT, Touka A orobpaskaercd Ha
TouKy B, Touka C — Ha touky D. Caegopareawno, AC = BD.

2) BeIIONHHM NOBOPOT OTHOCHUTENILHO IEeHTpa A Ha yroa 90° mo
yacoeol crpeske (ana ompeaeneHrocTA). Ilpu aToM moBopoTe mpa-
MadA ¢ orefpasuTca HAa NPAMYH ¢, H NepecedeT ee B Touxke B. IIpn
OOBOPOTe OTHOCHTEJABHO IeHTpAa A Ha yroa 90° npoTus uacobBoil
CTpeNKn npaMasg b oTolpasuTcs HA NpAMYIO b, KOTOpas mepeceder
npamyio ¢ g Toure C. TpeyronsEHK ABC mckoMuit, 3aaava nMeerT
eAHHCTBeHHOS PelIeHne AAd JAHHOTO HANDABJNEHHA NMOBOPOTA.

78.56. 1) Yepea neHrp kpaapata ABCD nmpoeefieHEI ABe BS8AHMHO
OepneEgHKYAApHEBIe OpsaMile MH un KP, nepeceraomue CTopo-
HH AB, BC, CD, AD b Tourax K, M, P u H coorpercTBeHHo. Pac-
CMOTPEM IOBOPOT OTHOCHTEALHO LeHTpA KBagpaTa Ha yroa 90°, mpu
koTopoM Touka C orofpamaercs Ha Touxky B. IIpu arom nosopoTe
npamag KP orofipasaTea Ha npamyo MH, orpesok CD — Ba oTpe-
3ok BC, oTtpezox AB — Ha oTpesok AD. 3HaunT, Touka M nepeiiger
B Trouxy K, Touka H — B Toury P, Caeaosatearno, KP = MH.

2) IIpn cumMeTpHH OTHOCHTEABLHO NPAMOH ¢ ToYka B nmepexXozur
B Touky A. IlocTpouM npaMyio b, CHMMeTPHYHYIC NpaAMoit b oTHOCH-
TenpHo nmpamoil ¢. Touka nepeceueHus npaAMEX ¢ U b, 6yaer Tog-
Koit A. Jlanee BocCTAHABNHEBAEM TPeyTOABHEK ABC mo ocH CHMMeT-
PMH ¢ H BepmHmEe A,
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76.6. 1) Ilpm mapanneasHEOoM nepeHoce Ha BexTop 0,0, OKDYMX-
HOCTE ¢ IeHTpoM O oToBpasurTcsa HA OKPYKHOCTE ¢ HeHTpoM O,
a npamasa AB oroGpaszurca Ha cefa. 3HaunmT, Touka A mnepeiiner

B rouky C, Touka B — B voury D. Cnegosaremnso, BD =0,0,,
oTkyaa BD = 0,0,

2) IIpn ueHTpPANBHON CHMMETDHE OTHOCHTENBHO TOYKH O TOY-
ka D) nepeiiger B Touky B. IlocTpoHM NPpAMYI0, CHMMETDHYHYIC IDSI-
Moii, coaepxameif ayu n, orHocHTeabHo Toukn O. Touka mepecewe-
HHA mocTpoeHHoHt npamoii u ayua m Oyger Touxoit B, Ilo Toukam B
H () MOXKHO BOCCTAHOBHTB KBaapaTt ABCD.

77.1. 1) 6) 6; 5) HB,; =%, BC, =18,

4

77.2. 1) 6) +3; B) 30°, 80°, 90°.

77.3. 1} 6) BH Menrme A,B,.

77.4. 1) 6) 6.

77.5. 1) 6) MoxkHO AOKAasaTh, uTo AD || CB, BricoTa Tpeyroib-
HHKa ABD, mpoeegeHHaA M3 BepInMHE B, paBHA BHCOTE TpPeyrojhb-
Huka CBD, npoBegernoll U3 BepminHE I}, 3HAYHT, IVIOLWAAH ITHX
TPEYrOABHHKOB OTHOCATCH Kak AD : BC. Tpeyronpuuru AQOD u
BOC noaobBnl, moatomy AD: BC=b: a.

B} MoxkHO AoKazaTk, uTo TpeyronbHHEm MOC u BOH pasHH,
aaauur, MO = OH. Kpome toro, £COB + ZCOM + LMOA =180° u
ZBOH = 0,5/B0OD =0,5£LA0C = LZMOA. Cneaorarenvro, ZBOH +
+ ZCOB + ACOM =180°, 1. e. Touxn M, O, H nexar Ha ogHoii
IpaMoii.

r) Ilo TeopeMe © EBHeIHeM Yriae TPeYrOJABHHUKA 4AOD=%.
IIvers OH — BHIcOoTA TpeyrojipHuKa AOD, M — IenTp BOncagHO#
B TpeyrodeHEHK AOD okpy:xuoctn. Torga mz Tpeyroabnmxa AQD

AH =¥ cos %, a u3 TpeyronpHuka AMH MH =1 eos% tg %. qrobm

HAHTH PafHYC OKPY:HOCTH, onucanHoM oxono Tpeyronsnuka BOC,
BOCNIOAB3YeMeR thopMmyoil ﬁ = 2R, rae ¢ — CTOpPOHA TPEYroOJdbLHH-

Ka, NpoTHBoexaman yray C, B — paguyc onucagnoit okpyHoOCTH.
Toraa HCKOMEI pajuyc paBeH

25in2
2

2) ¥YrkasaeHnue, CTOPOHBI ACKOMOrO TPEYPOALHMES M HAUYepUYeH-
HOro OTHOCATCA Kak 4 : 3.

77.6. 1) 6) Tak rar Tpeyroapuunkn OKM u OPH pasHEI, OTHO-
[DeHHe UX NePHMETPOB pPaBHO 1.

B) MoxKHO A0KA3aTh, 4To Tpeyroasauka KOH u MOP nogo6usl,

OH _ KH . - .
npHuueM oM = MP" Tar wax AH : KH = MB : MP, nonyuaeM, 4To
OH _ AH

oM - MB" VYVaurmead, aro yrasl AHO u1 BMO pasHE, A0KA3EIBAEM,

yro TpeyroasHEKA ACH n MOB nopobum. M3 noaobua sTHx Tpe-
YTOJABHHKOE clenyer, uTo ZAOH = AMOB. Janee MOMHO AOKASATE,
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yro yrau AOH u MOB sepTHKAILHHE, 4 3HAYAT, TOYKH A, B, O ne-
KAT HA OAHON OpAMoil.

o b
r) a cos uth, Zang’

2) Yrasaune, CTOPOHHEL MCKOMOTO TPeYTOABHUKA ¥ HAYepUeH-
HOI'0 OTHOCATCA Kak 2 : 3.

78.1. 6) 20 cm®. 78.2. 6) 48 cM2.

78.3. 6) 2,4 cM. YRaszarmHe. Pasgnyc OKPYKHOCTH, BIMCAHHONK
B poM0, pABeH ODOMOBUHE €ro BHICOTEHI.

78.4. 0) 4,8 cM. YK azauHe. Pagnyc OKPYyAHOCTH, BOUCAHHOH
B poM0, paBeH TOAOBHHE ero BBICOTHI.

78.5. a) PaccMoTpHM ODOBOPOT HA Yroal 90° OTHOCHTENBHO MEeHT-
pa KBafpaTa, npm kKoropom T — H. Ilpu aToM JBH:KeHHH OpA-
Mag KT orofpaxkaerca nHa npamyo PH, npamaa AD — Ha opa-
myw CD, npamaa BC — ma npamywo BA, Buaawurt, K — P, Caegona-
TenbHo, TK = PH, oTHYZA8 MOXHO AOKABATE, YTO YETHIPEXYTOJBHHK
PKHT — wepappar.

8) Ina onpegenennocTn GygeM CYHMTATE yroi o ocTpuiM. Torma
omycTAM nepoeHIHkyaAp TM un2 t1ouknm T Ha npamyio BC.

TM =CD = BC = a. U3 tpeyronsuuxka KTM maxomum K7 =2

ging

a?
2sin® o

78.6. a) [Ipm cHMMeTpHHN OTHOCHTEIHRHO TOUKH (O Tmpamas DC
orobpaxkaercs Ha Opamyio AB, a opamas KM —— Ha cebs, T. e.
K — M, auaunr, KO = OM, AHajordno nojydaem, uro PO = 0OH.
Tar Kaxk B 4YeThIpexyroabHuke APOM cyMmma yryioe pasEa 360°,
T0 LAMO = 90°, CneaoeaTenbHo, oTpedkH PH u KM — BHCOTH
pomGa, a noromy PH = KM. 3uauyuT, B YyeThIpeXyroabHnre MG KP
AFATOHANH PABHH M B TOUKe MepeceMeHda AeJATcA nonotam. Orelo-
A8 cHegyeT, UTO STOT YeTHIPEXYTOJBHHK — MpPAMOYTOJbHHK.

BHauur, naowaner keagpara PKHT pasra

6) a—z. Vxaszanne. Haltgere yron OPK,

tg2

79.3. 1) 150°, 120°, 90°.

2) Ilyers Toukn K u M - cepeguHu ctopoH AB u AC coorser-
CTBEHHO, (0 — HEeHTP OKPY)KHOCTH, ONMCAHHOH OKOJO TPEyroibHH-
Ka ABC. Torga KO u OM ARIAKTCA CepeiHEHBIMH MepIeHANK Y-
paMp K cropoHam AB u AC. BHaunr, AK =11cM, AM =8 cmM,
AO =12 cM. Peuas npaAMOyroisHEle TpeyroasHERH AKO u AMC,
Haitaen yraet KAO u MAQ, a zareM u yroa BAC, o pasen T1°45'.

79.4. 1) 45°, 45°, 90°, 2) T°24".

79.5. 1) 13;:12: 11, ¥xasauue. Cragana Haligure rpaayc-
Hble MepH COOTBeTCTBYIOILLHX AZYr, & JaTeM BocOoasayiiTece Gopmy-
noii AAMHHK JYTH.

2) Bocmoneayemesa QopMynoi % =2R, rae B — paauyc ox-
PYHHOCTH, ODHCAHHOW OKOJO TpeyYroabHUKA ABC, u Haitpem ZBAC,
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3aTeM 10 TeopeMe O CYMMe YIIOB TPeYrOJbHAKA BBEITHCIHM
yron BCA, Hckomele yranl papEE 41°49°, 113°11° man 138°11°,
16°49°,

79.6. 1) 50°, 60°, T0°. 2) 125°19', 38°41" unm 22°41°, 141°19'.

80.1. 2) BD =§E{ + -;- BC. 8) x*+y%=18. 4) 33°41'. Vka-
sauune. BocnoaesyiiTech CHANAPHBLIM IPOHIBEIEeHHEM BeKTODOB.

80.2, 1) (6;9). 2) (x—-7)*+ (y—5)%°=34.

3) OF = —% oc - % OD.

4) 18°26'’, ¥raszanue. BocnoabayiiTech CKANZPHHM TIPOH3EE-

AeHHEM BEKTOpPOB.

80.3. 1) CA{-8;8), CB{6;6), CA.CB=-8-6+8-6=0,
3HAYHT, TpeyroasEUE ABC mpamoyroawHelii ¢ npsameM yraom C.
2) Tpeyroasary ABC npaMoyroasHeifl, mosromy Touka O asaa-

ercsa cepeAHMHON cTopoHE! AB, 3Hauur, co =% CA +% CB.
8) (x-1)%+ (¥ - 9)° =50,

4) 36°52’. ¥Y¥rasauune. BocnoapsyiiTech CHAAAPHRIM IPOHSBE-
AeHHEeM BeKTOPpOB.

80.4. 1) BA{2;4), BC{4;-2), BA-BC=2.-4+4(-2)=0,
[Bi[=lﬁ [ = v20, smauur, yernipexyronbuux ABCD — xBagpat.

2) 0_6=%A_§+%A_ﬁ. 3) (x -1+ (y-3)2=10.

4) 26°34'. YrasaHaue, BocmoabeayfATecs CHANHEPHMM NpOH3Be-
JOeHMEeM BEKTODOH,

80.5. 1) K (2; 1), AK = [(-4-2)? +(0-1)2 = 37.

2) AHanusSHpYA JHAUYEHHSA KOOPAHUHAT Touexk A, B, C, MOMHO J0-
K834Th, 9TO0 TPeyrodbHHK ABC pasHoOegpeHHH, nputdeMm ero ochb
CHMMETPHM COBOSJAET ¢ OChW OpAHHAT, CaeJoBaTeNbHO, TouKa O
JeXHT HAa OCH OpAMHAT B uMeer koopiunratm {(0; y), OA =0C.
8uaunt, (0+4)2 +(@y-0)2 = J(0-0) +(y—2)?, orkyaa nonyusem
y=-3 n OA =5. YpasHeHnue oxpysHocTi: x>+ y + 3% = 25,

3) Iyere P — mawano xoopiunar. Torma OP : 0C=3: 3,
56:%515 Ognuoﬁ’:%(i&r+%(fé, noaTomyCTChzgéz+%6§.

4) 10°18', ¥ xasaumue. BocrmoaesyiliTech CKANSPHEIM NpORGBE-
JeHHEeM BeKTOPOB.

80.6. 1) M (4,5; 6), CM =./(0- 4,5)2 +(-12—-6)% = 1277.

2) Amannsupysa sHaveHHs KoOpAHHAT ToueKk A, B, C, MOMXHO
AOK&3ATH, 4YTC TPeyroabHUK ABC pasRODegpeHdBIil, npHiem ero
OCHOBEHMe AC NPpHHALISIKHT OCH OpAMHAT. Brumeamm AC = 24,
AR = 135, BC = 15; paccTesHERe 0T TOYKH B fo npamoit AC pasHo 9.

g
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Ilo popMmyae r = %, e I — Paguyc OKPY>XHOCTH, BIIMCAHEHON B Tpe-
YrOJABHHK, P — nepuMerp TpeyroJsHHKA, A& § — NIOIALE TPRe-
YTOJABHHKS, Haxoxzam r =4, Toraa ucKxoMee ypaBHeHHe OKDYHHOCTH
fyaer umers Bux (x — 2)° + y? = 16.

3) Mycrs K — mauano koopawmar. OB : OK = :15- OB =-

—

OK,

e Jen

O =104 +1 68, 6B =-504 - 8 68,
2 2 8 8

4) 36°52'. Yreosamue, BocmoarsyiiTech CKATAPHHM IpoHaBe-
AeHHeM BeKTOpPOB.

2) OfBosHAUMM AAHHYID NPAMYI) Yepes @, AAHHY TOUKY dUe-
pea A, Ilpamere AB 1 AC npoxoadT 4deped ToYKY A (ToukH B u C
NPHHALNERAT NpaMoii a). B sanaue 81.1 (2) 65110 ZoKa3aHO, YTO JIH0-
6ad M3 DpAMLIX, mepeceKamad OPAMYIO @ M NPoXoAAllaa 4Yepes
TOUKY A, a Tak®Ke npAMie AB n AC nexar B nrockocern ABC. 3ua-
YUT, B¢e IPAMEE, NPOXOAAIIHE Yeped TOYKY A H mepeceKaommue
OPpAMYIO &, JIeXAT B OOHOH ILJIOCKOCTH.

81.4. 2) Yepes ABe AAHHEE NepeceKAIOMNEcA NPAMEE NPOXCAET
NAOCKOCTE . KaMaaa M3 NpAMEIX, DepeceKalolad JAHHEIE IpAMEIe
¥ He NPOXOAAINAA YepPed TOUKY A, HMEeT ¢ IVIOCKOCTRID (¢ ABe ofiune

TOYKH. QHAYHT, BCE 3TH NPAMEIE JeKAT B INIOCKOCTH CL.
' 81.5. 1) a) HckoMaa ToYKa ecTh Touka T IepecevyeHHA NMPAMBIX
MH n AD.

6) HexoMmasa IHAEEA ecTh npamada TC.

2} Toukn A, B, C ecTh 0o6Impe ToOuKH WIoCcKocTeld o i1 f. BpaunT,
NAOCKOCTH ¢ B  HMewT oBmMYyH HPAMYIO, KOTOPOK NPUHAXIEKAT
TOUKK A, B, C. CnegopaTentHo, Touka C Jle:KHT Ha npamoi AB.

81.6. 1) a) HcekoMana TouKka ecTh Touka T NepecevyeHHd nOpfA-
MEX MH n AC.

6) HcexoMan nnEHa ects npamaa TB.

2) Tak kax npaMad @ HepeCeKaeT IUIOCKOCTE B Toyke M, To
M e B. B To e npema M € 0, DOTOMY 4TO OPAMAA 4 JAEXKHUT B ILIOC-
KOCTH O. 3HauuT, Touka M HOpHHALNIEXKHT OQHOBPEMEHHO H NJIOCKO-
¢TR O, W nnockoctn B. CnezoBaTeAbHO, 3TA TOUKA NPUHAINENHT
npamoit b, Mo KOTOPOH NepeceKATCA MIAGCKOCTH O H B.

81.7. B rpeyronpHHKke ABC yrox C npamoft, Touku A, B u O ne-
mar Ha oAHO#M npamoii, Yeped sTy npAMyr MOMMHO OpPOBeCTH ILJIOC-
KOCTE, B KOTOpo#t Touka C He jge:xur. IlosToMy Touka C He BCeraa
JIGXKHAT B naockoctn ABO.

81.8. He Bcerga.

82.1. 1) 48 cu. 2) CxpempbpaloTca.

82.2. 1) 20 am. 2) Crpemusaiorcd.

82.3. 1) 18 cm. 2) CrpemmpBalioTes.

82.4. 1) 16 am, 32 am, 2) CxkpemnBamTCA.

82.5. 1) Tak Kax npAMad @ NapalleJbHA NPpaMoil b 1 npamaga ¢
napajaieassa npamoil @, To npaMue b H ¢ napanfsensssl. Ilpeano-
NOMHEM, WTO IPAMAN ¢ HE JIEKHT B IIOCKOCTH (f, A [epeceKaeT ee,
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TOrAAa M mpAMAA b HmepecexaeT NJAOCKOCTE O, TAK KAK eCAH OJHA H3
ABYX NAPALIENLHBLIX NPSIMEIX NEPeCceKaeT AZAHHYIO NAOCKOCTh, TO M
APYraa OpAMAA NE€PeCeKaeT 3TY IJI0CKoCTh. OAHAKO 0 YCAOBHIO 3a-
Jayyl OpaMas § JeMHT B NACCKOCTH (.

2) Ilo npasHaKy CKPEIIABAKIOUXCA NpaMbix npamele KH u OP
CKpemMABAIOTCH. 3HAYHNT, ToukH K, H, O, P He ne:xaT B OAEOH NmIoC-
rocTi. INoaromy npameie OK u PH He aemar B ofHoll niuocrocrH,
A 3HAUMT, CKPELIMBAIOTCS,

826. 1) Ecan a | b, &l ¢, 70 a | ¢. Ilo yeaoBHio sagaun npd-
MaH 2 NEPECEKAET ILIOCKOCTL (X, SHAYNT, WM NPAMAA ¢ IDepeceKaeT
OAOCKOCTE O, [IO3TOMY JIEXKATL B HEHM He MOMKET.

2) CrxpemueawTcs,

82.7. llyere E, P, K, H, O, M ABAAIOTCA COOTBETCTREHHO Cepe-
OHHEAMH oTpesxoB AB, CD, AC, BD, BC. MoxHO AOKA3aTE, UTO Ye-
TeIpexyroabHHK EHPK sapjiAeTca DIapajlelorpaMMoM. J3EAUHT,
oTpeska EP u HK nepecerkaldTc B B TOUKe OepecedyeHUA AellATCA
nonoaaM. ABAJOTMYHOE YTBEDXKICHAE MOKEO ZOKA3ATL M AJA OTPEs-
Ko EP nm OM, 3uaunT, npamue OM, EP, HK npoxoiAaT uepea oaHy
TOYKY.

82.8. Yraaauune 3agaua pemaeTca aHANOTAYHO 3afaqde 82.7.

83.3. 1) 4. 2) IIpaMule MOryT ObITH DADANNEILHBEIMHA HJIM CEpe-
IIABAKIAMECA.

83.4. 1) 5. 2) IIpaMeie MoryT OBITHP HEPECEKANIIMMHACS, CKPE-
MIHBAKIHUMHACH, NapalielbHHMHA.

83.5. 1) ¥rasamue. Hoxaxwre, 9yro TeThipexyroasany PXHM
ABNAETCA NAPANJICIOTPAMMOM,

2) Moastno pokasaTs, uro npsmMele EH u KM napannentHsl. 3Ha-
4HT, LockocTd PEH u PKM nepecexaloTes no npaMoli, napajiienn-
HOH nmpamMiim EH 5 KM, npoxogameil uepes Tourky P.

B3.6. YEazaHHe. 3afaud pellaloTed AHANOTUYHO 3agauam 83.5.

84.1. 2) S5cmM. 842, 2) 14 cma. 84.3. 2) 3 M. 84.4. 2) 5 M.

84.5. 1) BosMmoxHHK asa cayvas: TouKa K TeuT MeXAY I0CKO-
cramu o 1 B n Touka K He nesxur mexay naockoctamu o u f. B xax-
AOM M3 CAYIA€B HAXOAHM HCKOMBIE OTPE3KH H3 IoAo0HS8 TPEYroib-
uakos KA A, n KB\B,. Tlonyusem KA =38 cM, KB, = 16 cm mim
KA =21c¢m, KB, =16 cm. 2) Her.

846. 1) 1.5cm 1 7,5 ¢cm war 3cm | 7,5 cm. 2) Her,

84.7. EcJn - jaRHBIE NpAMEBEE NAPANAENbEbLIE HIH NEPECEKAI-
miecs, To OPOEBeAeM Yeped HHX IJIOCKOCTH, B 3TOH HIOCKOCTH
A A, || BB, || C,C,. Hcions3ya NPU3HAKH NoNOGHA TPEYroJbHUKOB,
MOHO JOKA3ATE TpeGyemoe pasencTso. Ecam gaHHbie IPAMEE CKDe-
LMBAIOTCHA, TO MpOBeJeM 4Yeped TOYKY A, NPAMYIO, mapaljelbHYI0
npamoi A,C,. Ilycrs oTa NpsaMan mepecekaeT MIOCKOCTE [} U ¥ B TOY-
kax B,;, C; coorpercrsemHo. Toraa A B;: B,C,=A B, :B,C, n
AB; 1 B,Cy= A,B, : B,C,. Tlo AokasaHHOMY BEHIIe MpAMEIe A,C, 1
A,C, nepecerarores, a npamele 4,C, n A,C, napanjencHel. 3HAYNT,
A,B,: B,.C, = A,B,: B,C,.

8. YEasaume. 3Aafaua pelaercd aHAJNOTHYHO 3afave B4.7.
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Puc.

85.1.
85.2.
85.3.
85.4.
85.5.

JIOTrpaMM.

85.6.

JIOTDAMM.

Puc.

222

300 Puc. 301 Puc. 302

1) Puc. 300. 2) Pne. 301.
1) Pne. 302. 2) Puc. 803.
1) Puc. 304. 2) Puc. 305.
1) Puc. 306. 2) Puec. 807.
1) Puc. 308, 2) Puc. 309, CeuenreM ABAAETCA NAPAJLIe-

1) Puc, 310, 2) Puc. 311, CeuennemM ABRJAETCHA Napaiiae-
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Puc. 309 Punc. 310 Puc. 311

85.7. HcxomMoe ceuenne naolpakeso Ha pucyare 312. Crauvana
crpoum npamylo ME, napanmensHyo GorosoMy pebpy napasienenn-
nega. X — ofmiag TOYKA NAOCKOCTEll ceueHHA H OCHOBAHHSA, TAK KAK
IpEHAAACKHT ogHoBpeMeHHO npaMbeiM MP m ED. Toara T cTrpourcsa
KakK nepecedenue npAMEIX KX u DC. Orpezxkn HM u MO crpoarcs,
HCXOLA H3 NAPAINJIEIBHOCTH NPOTHBOHGIONKHEIX TI'paHeil Napase-
nenunena. B cayuae, ecan npameie MP u ED ge nepecexyrcs, Opa-
maa KT nposoaurcs napasieilnbHo npamod MP.

85.8. HcromMoe ceuenune uzobpakeHo Ha pucyHke 313. CHauana
ctpouMm npamuie ME u PT, napannenbHue 60KOBHIM peGpaM napas-
nexenmnena, X — o0miag ToOUKa MIOCKOCTEH CeUeHHA M OCHOBAHNA,
TAK KaK NPHHALNEXKNT OAHOBPEMeHHO npaMeiM MP u ET. Toukn O
u Y monyyaem kak nepeceueHme npamelt XK ¢ peGpamu AB u DC co-
oTrBeTcTBeRHC. (OTpezok YH CTpPOHTCA, HCXOZA N3 TOIO YTO NPOTHBO-
MOJOMKHBIE 'DAHE DapaideNellHileAa ODapannenbHbl. B cayuae, ecnn
npaveie MP n ET He nmepecekyTcsa, npaMasa YO IpOBOZATCA Iapaji-
JeXpHO mpaMolt MP.

86.1. 1) 13 cm. 86.2, 2) 13 am. 86.3. 2) 10 cu. 86.4. 2) 12 oM,

86.5. 1) BoaMoKHEI ARA COYYAA.

a) Touxkn A n C nexkar no ogHy CTOPOHY OT ILTIOCKOCTH.

6) Toukn A m C mexxar 1o pasHblie CTOPOHAEI 0T NAOCKOCTH.




B cayuae a) npoeemeMm BhicoTy AK Tpanenmn ABCD. Torza
AK=8cu, KC=06cm, Hz TpeyronsEnka AKC Baxozam, uTo
AC =10,

B cayuae 6} poramem nopoliHe TpeyroapHurROB AOB u COD,
rge O — Touka mepecedenus orpezka AC u nacckectu, U3 nogobina
TpeyronbHAkoR AOB u COD Haxomum OB =3, OD=05. Toraa
AD =310, OC =510 u AC =8+10.

2) Her, Tax KaKk B IPDOTHRHOM clyuae OpAMBe OyAYT Dapasjieib-
HBIMH.

86.6. 1) V29 num 5v5. 2) Her.

868.7. Tax kakx AaBe NMpAMEEe, MePOeHAHKYIApPHEE OQHOH NIOCKO-
CTH, TAPANAeNbHBI, TO YeTHPeXyroaAbHERAKE ACC\ A, u BB, D\D asna-
OTCA TpanenuaMu {UJAH DapaanelorpaMMaMH), OAOCKOCTH KOTO-
PRIX TePUeHAHKYJIADHE INOCKOCTH (. YUHTHBadA, uTo AA, + CC, =
= BB, + DD, nonyiaem, 4Te cpeiHHe JNHMHHHM PTHX Tpaneunu# (na-
pannenorpammor) paseb. Ilyere Touka M, K, M,. K, — cepegMHH
orpeskos AC, BD, A C,, B,D, cooreercrBenso. Torna MM, = KK,.
H3 nepneBAUKYNAPHOCTH MICCROCTEH 4YeTHIpexyronbHaros ACC,D,
n BB,D|D nnockocTH & BhTeraeT, uro MM, || KK,. Caegoparens-
HO, HeTHpexXyroabHNK MKK M, ABnfercA napanjienorpaMMoM H
MK | M,K,. B To e BpeMA MOXHC XOKas3ark, 70 MK || AD u
MK, || AD,. 3paunrt, AD| A,D,, oTkyaa cneayer, uro AD | o.
AHQAOTHYHO ToAydaeM, uto BC || o.

86.8. Yrasaume. Ua pasenscrea BB, = DD, nomydyaem, uTo
BD || B,D,. Nanee saaaua pemaerca aHaJloradHo sagade 836.7.

87.1. B) 6. 87.2. B) 24.

87.3. 6) 84 mm>. 87.4, 6) 84 mmZ. :

87.5. 1) TpeyroabHHKE DAB u DAC paBHH II0 BYM CTOPOHAM
H yray Me:xny HuMH, sHauut, DB = DC. Ilycte K — cepenuna or-
peska BC. Toraa orpeskn DK u AK 6yayT BHICOTAMH TpeYTOJBHH-
KoB ABC u DBC cooTBeTCcTBeHHO. 3Ha4YHT, NpamMad BC nepneHIHKY-
NEpHA naockoctn AKD, a sHauuT, H npamoi AD.

2} Ecau tpeyrofbHEKH ABD H ABC nemaT B OTHOH IIOCKOCTH
ADC, To npaman AB moxer He OLITH [HepUeHZHRYAAPHOH IACCKO-
CTH O,

87.6. 1) OuepupHo, uTo DB = DA u rpeyroasuukn BDC u CDA
pasenl. 3raunt, BC = AC, Ilyers K — cepennaa orpesra AB, Toraa
CK u DK — BpicoTH TpeyroibHHKOE ABC n ABD cooTBeTCTBEHHO.
CnepopaTenbno, npamasa AB nepnenaekyaapaa mwiockocrn CKD,
a gHaunaT, H npamoit DC.

2) He Bcerpa.

87.7. OQueBHAHO, YTO TPEYroNbHHKU AA D, m AA,B, pasBHHl,
anaunr, AB, = AD,. IIyers O — cepeauna orpeska B,D,. 3uauur,
npaMasa B D, nepnenguxyaapaa mnockoetn ACC,, B KoTopoil aexar
npambie A,0 B AO. [Ipamans A,C Tarxe JeRUT B 3TOH ILTOCKOCTH,
nmosroMy npaAMbie A,C u B, D, nepneHANKYIAPHEL.
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878. Ja. Yrasauue., Bafaua pe- D
iHaercda AHAJOPHMYHO 3agave 87.7.
.88.3. 15cM 63 cv. 88.4. 15cM

83 em. 4

88.5. Onycrum nepmesauxynap DK
u3 ToukH D Ha npamyi AC (puc. 314). B
Toraa npameie BK m AC BaaHMHO Tep- c
NeHAHKYASAPHEHM @0 TeopemMe © Tpex
nepneHANKyYAApax, TaKk Kak TpeyroJb- K
HEK ABC TymovroapHHI, To Touka K Je- Pnc, 314
JHHUT HA OPOAC/IKeHHNH cTopoHH AC 3a
roury C. Ha rpeyronsEnka BKC Hailinem BEK = 53 cM, a us Tpe-

yroneEuKa BKD KD =10 ¢m. PaccTogaane or To4KH B fo MINIOCKO-
cru ADC ecrs Bmcora BM tpeyroasauka BKD. BM = 2,53 cm.

88.6. 2eMu3 eMm. Vrasasne. Onycrnte nepneHARKynap EX
u3 Touke E Ha mpamyio DC (puc. 315). Touka K GyseT nexarbh HA
TPOACIKEHHN cTOpoHE pomba DC sa rouxky D. Manee 3aaaua perna-
ercd aAHANOrHYHO 3afgade 88.5.

88.7. 1) Nyers AK — Buicora TpeyronbHnKa ABC, a AK, — ee
OpoeKIHA HA NJOCKOCTE ¢ (puc. 316). MoxHo gokasaTs, uTo AK, —
BEICOTA TpeyronbHuMKa AR,C, u KK, =5 cm. Ilocnegoparensuo ma-
xopuM AK, na tpeyroavanka AB,C,. AK ua TpeyronsHuka AKK,:
AK, =2 12 cm, AK =183 cm. Ilnomazp TpeyroasEuka ABC pasHa
91 cm”.

2) Ilycrs ZaHH jBe Oapa/UiebHBe IIOCKoCTH ¢ u B. e panno-
TO MHOKECTBA TPEYTOABHHKOB BEIGEPEM OPOM3BONBHHN TDeyrofb-
HHK ABC, B KoTOpOM BepImHHEH A ¥ B npHHAAIEHAT ILIOCKOCTH (O,
a pepmunaa C — nnockoeru B, Hyere M — Touka mepeceveHHUs Me-
ZUAH 3TOrO TPeyroamHHKA, a CC, — oaHa M3 meiuwad. Yepes TOu-
Ky M npopegeM npamyw KE, nepneHUKYAAPHYIO AAHHNM IINTOCKO-
craM, taK 490 K € o, E € f. MoKHO JBOKAa3aTh, 4YTO TPEYyrolbHH-
KH KMC, u EMC moaobuul, npageM EM : MK =CM : MC,=2:1.
Tarpam 06pAIOM, KaxAad TOUKA HCKOMOTO MHOMECTBA OTCTOHT OT

INCCKOCTH OO HA OOHO M TO He paccTOAHHe, DABHOE % pPacCTOAHAA

E

Puc. 315 Pre. 316



MEXAY IJIOCROCTHMH. 3HAYNT, MCKOMOe M
MHOKECTRO eCTh ILIOCKOCTD, NMAapAJLIeIbLHAA
ILIOCKOCTEM @ U [,

88.8. 1) Hckomoe  MHOMKECTBO  €0TH
ILIOCKOCTE Y, MapajiielbHasd IJIOCKOCTH B, B
OpHYeM OIOCROCTE [ NPOXOAMT MExIY
NJIOCKOCTAMH Y H (L U JASJUT DacCTOfHAE

MEeXAY HAMME [TOMOJIAM. A C
89.3. a) 56 cM. YKasanue. Ipose-

nem Beicory BK pom6a. ¥Yroa EKB 6yger K

guuefiapiM ana gByrpanHoro yriaa EADB. Puc. 317
6) 50°46°.

89.4. a) 203 cm.

6) 87°48'. Yrasaunue, Iposeaem sucory BK napamnenorpam-
Ma. Yron MKB 6yaer auHedHHM AJAf asyrpaHHOre yraa MADB.
89.5. Ipoeegem Beicory CE TpeyromnEura ABC (pue. 817),

CE = %. ¥ron CEM Gyner nuHeilHHIM ZNA AByrpaHHOro yraa MABC,

ero Tanrenc papes 22, [ia Hax0MIeHUA YIJa MesKIy OpaMol AM

H OA0CKOCeThi0 MB(C cHnpoeKTHPYEM ToUKY A Ha miockocts MBC.
Tar Kar TpeyroabHHE ABC TymoyronbHEH, To Touka K, ABado-
masca npoexuueil ToukH A, Syaer newaTh HA NDPOAOAMKEHHH CTO-

pourl BC za rToury C. Ha rpeyroapanka ACK mHaxomum CK = %,

AK =% 3. Ha rtpeyrojgbHuka MKC MK =3—;-'. H3 TpeyroasHm-
ra AMK uaxoanm yroa MAK, o pasex 30°,
89.6. 22, 30°.

90.5. a)}) HexkoMoe ceuenne nzofipameHo Ha pucyHxe 318. 9ro
NpAMOYToALHUK, B RKoTopoM PM || BD, TM || DD,.

6) Hcemoneays TeopeMy @ KBagpaTe ZHUATQHANW HPAMQYTQILHQ-
ro oapajaesietMnesnna, HaAXoAUM A4, =8, MoxHO JOKa3aTh, ITO
AP =AM = % AD =2, PM =2+2. ILnomans ceyennusa paBHa 16+2.

90.6. 6) 82,

Puc. 318 Puc. 319
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90.7. Ceuenne Kyb6a mnockocreio MHP usobpaseHo HAa PHCYH-
Ke 319. 1A ero mocTpoeHHA cHAYANA CTpOHM TOuKy T Kak mepe-
cevyenre npaMux HP u DC. Janee nposoamm TO | MH, OK | HP,
KM | PE.

a) Ilo Teopeme o KBaApaTe AUATOHANH NPAMOYTWIBHOTO Tapasie-
Jenunena pebpo xyGa pasHo 2. PaccMoTper TpeyroapHnkn D HP u
TDP, noramem, ure D H = DT = 1, Nanee, Tak nax TO || MH || BD
u BO || TD, to BO =TD = 1. TakxuMm o6paszoM, MOMHC JOKA3ATL, UTO
BCe B&PUINHHE CRYeHHA ABAXIOTCA cepeAMHAME pelep KyOa, & cCTOPOHA
CcedeHHMA PABHA [IOJIOBMHe AuaroHamH rpaneil kyfa, creloBaTelbHO,
er0 MepHMeTp paBeH 62,

6) Tax kax mpaMas MH nepneHmRKynsapHa NpAMEM A.C; H
CC,, 10 npamaa MH nepnenamryaspra miaockoera A,C,C. Cneno-
BATENLHO, IUIOckocTH MHP u A C,C B3aHMHO NEpPIEeHANKYJIAPHEI.

90.8. a) 443.

91.3. 1) Yrasasue. OnycruMm nepneEgurynap MK n3 Tou-
K M Ha opamyio AC. Touxa K Oyger nekaTb Ha MPOAOIKEHNH OT-
peska AC 3a Toury C, MK =6 cm.

2) 60°. Vrasauune. Joxaxnre, uto yronx MDC apnserca an-
HeliHBKIM AAA ARYrpaHnOre yraa MADR,

91.4. 1) 8 cm. ,

2) 30°. ¥razaHue. Jlokaxure, uro peSpo DB nepuneHauky-
JApHO nnockocTH ABC.

91.5. 1) Tak rar Touxka M paBHOYZEB- M
JleHA OT BEpPIIMH NPAMOYIOJALHOTO Tpe-
yronsHUKA ABC, To ee OpoekmHedl Ha
mwnockocTh ABC cnyxut touaxka O — cepe-

AHHA THOOTeHysH AB (pue. 320), OK — B
cpefiHAS JHHHEA TpeyroasHuka ABC.

Torga yronx OKM Gyaer paBeH yIiIy Mem- o
Ay maockocTaMu ABC u MBC. OK =%,
ZOKM = 60°. 3gaunr, MO = a—;ré-. A c

2) IIpoeemeM bHcoTY MO TpeyrollbHHE- Puec. 320
xa MBC (puc. 321). MoxHo A0Ka3aTH, YTO
npaMaa MO Oyaer mnepneEAXKYAAPHA
maockocTe ABC. Ilposegem OK mepneHau-
Kynapao AC. IIo Teopeme 0 Tpex nepleH-
AERyIApax npamue MK m AC 6yayr nep-
nmeHguKyaapEbl. Toraa MK — HcKoMoe B
paccrogaue. TlocnefOBATENBHO HAXORMM
OK=ch,MO=3cM,M =3—;£_§cu. (¢]

91.8. 1) Tar kax Touxa M paBHOVIA- A
JleHa OT CTOpPOH pomba, TO ee mpoexnneit O K ¢
HA NnocKocTh ABC enykuT TOUKa mepe-
cedyeHHA JuaroHamelt powmGa (puc. 322). Puc. 321

M
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IIpopegem OK nepneHAUKYAAPHO CTOPO- M
He pomba. Ilpampie AD g MK Gyayr
BIAHMMHO ITIePULHAHNKYIHAPHE DO TeOpeMe
0 TpexX NepueHAMKYyAspax. ¥roa MKO
Gymer JHHeHHEIM JANAA ABYTFPAHHOTO B A
yraa MADC, Haxoaum OK rax mono-
BHHY BHCOTH poMGa. Ha Tpeyroab:u-

ka MOK OK = MO, Mo=“;j§. 0 K
2) 35 em. c D
91.7. Ilyere O — rouka nepeceue- Puc. 322

HHA JHaroHANelf KBaApaTa, JEXKAINST0

B OCHOBAHHH JaHHOTO mapannesenunesa ABCDA,B,C D,. Ilposenem
ayde OK nepneHgukyaAsprO oTpesky BD po mepeceuenms ¢ npa-
Moit CC, B Toure M. ¥ron MemAy NAOCKOCTBI) CEUYEHHA M IIOCKO-
CTBbI0 OCHOBAHMA OyleT H3MepAThca yriom MOC. W3z TpeyroabHn-
ka MOC maxoaum CM = NEPS CC,. 3naunT, TOuKa M meXXHT BHE OT-

peska CC, u ceuyenne Oyger HMeTh BAJ, YKABAHHLINA HA pucyHKe 323.
Hanee wus eyronpEHKa OPK Haxomum OP =1, OK =42,
KC,=PC=+2-1, ET = 2EK = 2KC, =2 (~2 - 1), BD = 22. TIno-
magL Ce4eHHUs paBEa 4 — V2.

91.8. i&_‘_l. 92.3. 1) 46 cn? 43 om. 2) 90°.

92.4. 1) 8 cm?; 443 cm. 2) 90°.

92.5. 1) AMNC — ucroMoe ceuenne (puc. 324), rne MN || A,C,,
NP || BB;; £NKP — pnueliHuifi yron JABYrpaHHOTO yria, o0paso-
BAHHOTO IJIOCKOCTAMHM cedemHs u ocHopaEMs (PK 1 AC). Bricorta

83 _NP _

TpeyronsEuka ABC BE — = gin 60° =4, KP =2, tg NKP = P>

Puc. 323 Puc. 324



=3. Orcoga caegyer, HUTO

ZNKP =60°, EN =4, [Inomage cede-
HuA S=%(MN+AC)-NK=8 J3.

2) 242 cm, Yxazanme. Paccros-
HUeM MexAY OpAMMMH AA, u B,D cny-
JKHT PACCTOAHHE MeXXiy AA, M mIoc-
kocThr BR, D, T. e. ANHHA OoTDEe3Ka AQD
{pnc. 325).

92.6. 1) 48+2; 45°% 2) 3 cm.

93.3. 326 cm®: 16 (26 + V2) en®.
93.4. 403 cm?, 643 onm?.

93.5. Ha puncynre 326 ZB DK —
yroa Mexxay npamoil B,D) u nnocko-
crei0 DDC, (B,K 1 DDC), BK-=
a3

2

o2

= g gin 60° = n DK= %. Ha npa-

MOYroJibHOTO TpeyroisHuka B, KD cre-
ayer, yvro DK = B,K = a—f. Hs Tpeyrons-

auka DD, K wumeem DD, = %2——% =

= GT‘@. Torna nDaoIaAE NOONHOM mo-
BePXHOCTH  mapajjiejiemumeAs PaBHA

s=4a-“2—"!§+a2 V3 =a? (242 +3).

93.6. a? (4++/2).

94.1. 1) Taxr kax maockocta ABC n
AAC, DepueHANKYAADHEI H NDAMAA
BC, nemxamas B miaockoern ABC, mep-
NeHIUKYIAAPHA NUHUM OepeceyeHms AC
BTHX IUIocKocTell, To BC 1 AAC,.
CaegoBateasre, BC 1 CC,. Orcioga cne-
nyet, 4To napanienorpamm CC,B,B aB-
JAfAeTcH NpPAMOYToAeHUXOM (puc, 327).

2) 300 cm2.

94.2, 1) ¥xasaEme., Jagaua pe-
mIaeTcA AHANOTHYHO sagade 94.1 (1).
2) 300 cm?.

B, c,
Iy
Iy
Ay D,
| Y
| A
| \
B/J\-;-—r -=2C
PR N
0N
A D
Pre. 325
B, C,
Iy K
: \
\
Al [ D
[ Wt
| \
I A
P W |
B}==2eq 7
/ A
/ 5\

Puc. 327

94.3. 1) Tak rak LA;AC =LA AB < 90° ro 6oxoBoe pebpo AA,
mpoeKTHpyerca Ha GmccexTpmey yrna BAC (puc. 328). 4,0 1 ABC,
IIo yecaosuio TpeyroasHHuK ABC pasnoOegpenneiii, a DOTOMY
AK | BC. Ha ocHOBAHMH TeODEMEI O TPEX NEPHEHAHKYAAPaAX MOMHO
yTBep:KIaTh, uTo AA, L CB, mo mak Kak CC, || AA,, o CC, L CB,
a moToMy mapaanesorpamMm CC B B apigerca MpAMOYTOABHHKOM.

2) 403 +JT)cmi.
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Puc. 328

944, 1) VrasaHHe., 3afAYa DPEIIAECTCH AHAIOIAYHO 3agade
94.3 (1).

2) 3(2++2 +10) 2.

94.5. 1) Bepmuaa A, npoeKTHpyerca B IEHTP IPABHJABLHOTO
Tpeyroabaura ABC (puc. 329). Ilnomags GoKOROH IIOBEepXHOCTH

S =28 44,01¢c + 2S¢ mpr TAe CC BB — npaMoyroassuk (CM. BOKa-
a

3
. Toraa Sgop s =

saTenbcTBO K 3agade 94.3 (1)); AO = =. 1a rpeyroapanka A ,0A Ha-

2
2a 26°  Ha rpeyronsuuka A, EA

V3 V3

HBXOLHM, 9WTO _ BHICOTAa TDapannejorpamma AAC,C A E=
4a? _a® _avl3 a? i3 a3 , 20% _a? 13

= -8 = . 8 = .S= + ===(2+13).
Va T aqm ST ST tg Tttt

2) ~2—ml& [1 + 8in %] Vkaaanune, IMepmeHAMKYIAPHRIM cede-

XOIOUM, YTO AA =

HAeM HPHAZMEI ABAAeTCA pABHOOeZpeHARIA TPeYroJLHHEK ¢ YIJIOM IIpPH
BEpIIHHe O U C BRICOTOH, ONYIIeHHOH HAa ocHOBAHHEe, paBHOR m. ILao-
maak GoKoBOH MOBepXHOCTH HAXOAUM KAK OpPOU3BefeHHe IepHMeTpa
HePIeHEIHKYAADHOTO CeueHHE Ha (oKoBDe pebpo.

94.6. 1) c(a + b) V8. YVkasanue. PeGpo A A, mpoekTHpyeTcH
BEa OmccexTpmcy yraa BAD (puc. 330).
Jaa maxommeHna BucoTH A, E Goxosoit
rpain AA, DD pocnegoeaTenbHS pac-
CMATPHEAEM NPAMOYTONBHbIE TPEYTOJBHHU-
KH A,0A, AEO u A EA. Brcora A,F
rpaan AA,B,B papra A,E. [Inomazas
OoxoBoili moBepxHOocTH S =25, app t

+28 44,88
al [1+ sin %] _
2) . ¥Yraszaanme. aa pe-
sing’-

IIeHHA 38JAYH HeoOXOMHMO NIpeABAPH-
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Punec. 331 Pue. 332

TeABLHO J0Ka3aTh, 4T0 AA, 1 BC (puc. 331). epnenauKkyapRuiM
ceyeHMeM OPH3MEl ABNAeTcA TpeyroabEHK CER, npuyem CE = BE
u LCEB=u, 8;, = Popp - AA,.

94.7. TIpuMeHAA TeOpeMY O TpeX NMepPHCHEWKYNAPAX, MOMKHO A0-
Kasarh, 4ro AC 1 BB (puc. 332). IlepneHAHKYJIAPHEIM cevyeHHEM
MPH3MEI ABIAETCH NPAMOYTONBANH TpeyroabHUK ACF (L ACF = 90°),

CF=a - sina, AC=a sina AF =4sina
¥ t'g (p’ cos {p
IlepaMeTp NepneRgNKYAAPHOIC Ced9eHUA

P=agsina|l+tge+ 1 ___asinaLl+cosq:+ainqa)‘
cos ¢ cos ¢

Has ABB,E maxoguMm:

__ & _ _ a® tga(l+ cos 9 + sin @)
BBI"zma’ Seox = Parc BB = Zcos ¢ .

2 ®
948 ! 31"2"’(;:;0:“*'51”“). ViasaHue Bajaua peutaerca

a”HaNOTHYHO 3agade 94.7.
95.1. a) 4(~3 +2+21) cM?; 6) 68°57"; 79°6".
95.2. a) 5(5++/221) cn?; 6) 63‘;12'; 70°21°.
95.3. 1) 28°12’. 2) 42% cn?,

95.4. 1) 77°4". 2) 366 em2.

95.5. 1) Ha pucyure 333 S BED —
JIHHeHHBIT yron IBYTrpaHHOTO yIaa, ob-
Pa30BAHHOTO CMEXHBIMH  DOXOBEIMH
rpaEaMH BMC u DMC (OE L MC),

: BED _ OD
OFE = . 43° o&L DL =
OC - gin ’ tg 3
1

= . Orcwo MOXKHO IT 9UThH
sin 48° A8 MONCHO  TOAYSHTE,

uro ZBED = 111°25".
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2} Ha puacyrke 334 ~CDB=
= 60° — maocKHil yroJg OpH BepmnHe
nupaMuAl. I[IoNOKHM, YTO CTOpPOHA
ocHOBaHKA paeHa ¢. Toraa BeicoTa Go-

NE]
kosodt rpann DE=2""_ a2 Q0E=_2_,
BoR TP 2 2 23
= 3a2 _a% _
Tark xax DO =4, TO a4 13 16.

Orciona a =2 6. Torma DE =32.
Seo =36 - 342 =183 cr?.
95.6. 1) 69°42’. 2) 843 cm?.
96.1. 1) 303 cm. 2) 64 cm?.
96.2. 1) 1043 cm. 2) 153 cm2.

26.3. 1) 9;5-6_. 2) 27 cM?. 96.4. 1) 6v3 cM. 2) 72 cm?.

$6.5. 1) a. Vrkaszauue. BepmuHaa THPAMHALI OPOSKTHPYETCA
B LEHTP ONHCAHHCH OKPYKHOCTH, KOTOPAaA COBHAZAST ¢ CepeaHHON
OoNBHIETo OCHORAHHR TPATICUHNH.

2) 243 cm®. Yxasauue, B ceuenun NOJAYYaeTCHA TpanelHs,

OCHOBAHHAMH KOTOPOIl CAY)KAT BLICOTH BepXHEr0 H HHJKHEro oCHO-
BAHME DUpaMBIR. 3HAA IJIOMAJb PTON TPATIEIMH, MOYXHC HAHTH ee
BEICOTY, T. €. BbICOTY yCedeHHOH MHpaMHIEI,

96.8. 1) 2AV3; h+/3. 2) 140 cm?.

97.1. 1) 60 cM?. 2) 20 (3 +3) cm?,

97.2. 1) 27 cm?, 2) 128 cm?.

97.3. 1) 100 (+2 +1) cm?. 2) 120 (2 ++/3) cm?.
97.4. 1) 18 (2+ V3 +6) cM2. 2) 480 cm?.

97.5. 1) Ha pucysxe 335 AD | ABC u ZAED (AE 1 BC),
ABJAAETCA JAHHEHHBIM VYIJIOM JBYTPaEHOTO yIira, OGpasOBAHHOID
rpaEel CDB H InAocKOocTLY oCHOBAHRA., AE = AD =g sin 60° =

~a8 DE:“:E, AB=0v3. Se,=}AD.-AC+1DE-BC+

2.3 2.8 2
GJ_+EJ_+3L

4 4 4
2) Ha pucynrxe 336 ZCB,E =30° (CE LAA,B), CE=“—;E.

Ha nmpameyroapHoro tpeyronsauka CB.E creayer, uto B,C = 2EC =
=a+2, Torga ma rpeyrojibERka CBB, mnoayyaem, uro BB =
= 1{CBf -CB? =a. Sg, =(2AC + AB) - BB, =a? (2+ V2).

97.6. 1) 2 (3+2V5). 2) “22—"5-(3+J§).

97.7. Ha pucynke 337 ZBED (OE L MC) asnaerca nuneifHhm
yraoM ABYTPAHHOTO YIJIa MeXAY CMeXHHEMHA GOKOBEIMM IpAHAMH.
Seox =% Pon* MK, rae MK — anodema nupamuau. Hs moaobusa

Pnc. 334

+%AD-AB= =§(3+J§+~/§).
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MK _ KC

TpeyroaeENKoE MKC u DEC cnegnyer, uto DE " EC Oreroza
DE-KC
ME =—5¢
E= av’ﬁ, EC = |42 __2a° =a1jzsin2u—1,
Zsina 4sin? o J2sina
MK = av2.a+v2 . sina - a .
2sino-2.a2sin?a-1 242sina-1
2 2
S =20+ a = 2 =2 .
o 2 2sinfa-1 y2sinfa-1 y-cos2a
2
978 —Sm
4 1sin? @1

98.1. 1) a) C,0, C14; 6) B4, CD, C,D,, B,Ay; » DC.

2) HNa, @ a b.

98.2. 1) a) CC,, PC,, BB,, AA,, DD,; 6) BC,, AD,, KbP;
B)E.

2) Ja, b u c.

098.3. 1) a) F‘f, m; 6) K_ﬁ, B—ﬁ, l\ﬁ'; B) BTIE.

2) Ha, @ n ¢.

98.4. 1) a) KP, MT; 6) MT, CB, KP; ) KM.

2) Ha, @ u b.

98.5. 1) a) EM u TK, KT u ME, TM u EK, MT u KE;

6) KT u EM, TK w ME, EK u MT, KE n TM;

n)ﬁ,ﬁ,sﬁuﬁ;ﬁ,ﬁ,ﬁnﬁ;ﬁ,ﬁ,x_ﬁ
u MK.

2) Ma, HE » MT.



98.6. 1) a)ﬁnﬁ,ﬁfnﬁ,ﬁnﬁ,ﬁnﬁ;

G)Wnﬁ,muﬁ,ﬁaﬁ,mnﬁ;

8) MT, TM, KE »n EK; MK, KM, TE u ET; KT, TK, ME
u EM.

2) Ha,ﬁaﬁ'.

99.1. 1) AC. 99.2. 1) B,D,.

99.3. 1) AC. 99.4. 1) CD,.

99.5. 1) E+Eﬁz—ﬂ+ﬁ+ﬂ—ﬁ-ﬁ+ﬂ+
+BC —AA1+BI.D + DA, -AC+D101—AA1+BID,+DA1=
—AC+BD+DC—AA1+DA1 AC + BC + CB, - A4, =
= AC + BB, - A4, = AC+ 0= AC.

2) x= AB- AC-CD=CB+DC=DC +CB = DE.
99.6. 1) CA. 2) AB.
100.1. 2) —%A_é. 100.2. 2) -2AB.

100.3. 1) a) §I§; 6) gA_é; ) -1,5AC. 2) *é.
1004. 1) a) %IC’; 6) gc_AI; 8) -g BC. 2) -2.

100.5. Terx xax ZDAC = £ZDAB, To pepmuEa D OpoeKTHpPYeET-
€q Ha ﬁncceprncy yrag BAC (puc. 338) Ilo yc.nonmo M e BC,
CcM

& IOTOMY MB-3 . Orciogma ciaegyver, ITO BM = 2MC BC = —SCM

AM=AC+CM=AC+§CB=AC+§(AB—AC)=%AB+§AC.
100.6. a) 2KH; 6) %ﬁr; 8) 1,6PK - 0,5PD.

=

l-b l-b g-» - .].'.-’
101.1. 1) 3a+b+ c. 2) 3a+b+ac.

3
1-- 1-;- - - - -
201y = = £ L.
101.2 }2a+2b c. 2}3a+b+3c
D M
B B C
\
A M
(2]
C A D
Puc. 338 Puc, 339



101.3. 1) Dﬁ=§5§=%(ﬁ§-ﬁj (puc. 339), MD = MC +
+CD = B?é+ﬁ = MC + MA - MB. 0rcm.nacne.myew,qrob75=
z%(*~3—5+5)=-%5+5—%5.

2) 33&+%5+§5.

101.4. 1) %E+%3+i3

2) H=E+E=§(I’+E+A_ﬁ)—,ﬁ:=
=%(*+5+5+E]—E=—E+§5+§E

101.5. 1) %BlA1+BT§+§BIC',. Vkasanme. Touka O gs-

JAAETCH TOUKON TepeceueHHA MeJHeH TpeyroabHmka ABD.
—» - — - — -
2) BeepeM GasucHEe BeKTOPH DA=a, DB=b m DC=¢
(puc. 340). ﬁ:nﬁ-lﬁf’:%&'—%b’—%& AB=DB-DA=

- —

=b~¢;; DC=;; Eﬁ+ﬁ=—5+g+3. Orcioga caepyer, uro HM =

= ——;- A_ﬁ - é D_é, T. e. BeKTopt HM, A_ﬁ H ITé KOMIONAHADHEL, 8 ClIe-

HOBBTENBHO, NpaMue HM, AB »u DC napanneJbHH OOHOH MIOCKOCTH.
101.8. 1) éB_ﬁ + BB, + é BC.
101.7. Ilyere M, M, 1 M, — TouKH NepecedeHHA MeAHAH OCHO-

BAHAN H cedeHAA COOTBeTCcTBeHHO (pHc. 341). BubepeM B mpocTpas-
CTBe NPOH3IBOJBHYIO TOUKY O.

M1M2:0M;—OM]=§-(cﬁ;+cﬁg+50_;)~%(cﬁ:+6§;+56;}=

= % (A,A,+ B B, + C,C,).

N1

C
Puc. 340 Puc. 341
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AHAJOIMIHO MOMCHO NOJYYHTh, YTO
e 1 e ] e —
MM = 3 {A4,A+ BB+ (/)
Ady _BiB, GG _
AlA BB CC
Orcioaa ciaegyer, 4ToO

MM,=k- -;1; (A, A + BB +C,C)= kMM,

. — —

T. €. BeKTOpH MM, v M|M HKOonNHHEAPHE!, & TAK K&K OHM OTJIO-
JKEHB OT ONHOH W TOI Ke TouKH M,, TO MOXHO yTBeDWIaTk, UTO
roukn M, M, u M nexar Ha onHO# NpAMOIi.

1018, Vrasanue. 3aza9a pemaeTrcs AHANOTHYHO 3agaqe
101.7.

102.1. 1) (6+2+3) cn? 2) 2 cM?. 3) arcig % 4) 30°. 5) 2 cm.

102.2. 1) 4(V7 +Dew?. 2) 243 cm®  3) 60°. 4) arccos %
5) 242 cma.

102.3. 1) 4(4+3 +8) cm?. 2) 443 cm?. 3) 60°. 4) 30°, 5) A, M =
=l44d+148+14¢ 6 90

3 3 3

1024, 1) (1243 + V156) cm® 2) 443 cu?, 8) 60°. 4) arctg 23 —

— 60°. 5) 56=%1I4’+%1ﬁ+%50’. 8) 90°.

102.5. Ilo nanELIM 3aa4YH JErKe HailTH II0INAAL TPEVIOJAbHH-
xa ABC: S§,..=84. Ilnowmaar nosepxmHocTH S=P,..- AA +
+ 28 ;50 = 588 (puc. 342). MHC — ceueHHe, NJAOMWAAL KOTODOI®
Hago HaliTh, IInockoeTn MHC n ABC nepecexawnrcea no npamoi PQ,
npudem P@Q || AB. H3 TouxH A onycraem NepHesguRyIAp AP Ha

D




npamyo PG u toukn M n P coennnsem, MP — BHICOTA TPeYTrOJLHH-

xa MHC. Ap=25asc _2:8% .0 o TpeyroibHEAKa MAP cneny-

er, uto MP = 13. Sy, = % -14 - 18 = 91; ZMPA — nuuednit yrona

ZBYTpAaHHOTCG yria, o0pasopaHHOre maockocramu MHC u ABC,

cos MPA = % = 12 Orciona ZMPA = arccos ii LAMP — yroa
5

Mexacay NpAMoil AA H naockocTeiy MHC, ZAMP = arccos 13’

ME=MC+1ME=MA+1aC+1aB=-144,+1 aC +14B.
2 2 2 2 2 4 2 2

102.6. Tark xax DA = DB = DC, 10 BepunHa D npoexTHpyerca

B OEHTP ONHUCAHHON OKOJ0O OCHOBAHMA OKPYHOCTH, B AGHHOM CJY-

9ae Ha cepeaARy TANOTeHYIH AC (pme. 343), Ha Touxkn O omycraem
nepneHfUKyaap OF na AB H touxkn D u E coeguaaems. DE — prico-

Ta Goxopoil rpauu ADB, DO =43, OF = 1!: H3z rpeyroabERKa DOE

cnegye-r,qroDE=1f3+%=Jg.sm=§AC-DO+2-%AB-DE=
=7 ++8. FB — Brcota ceuenna BMH. Wz tpeyroxeauxka FOB
cneayer, wro FB=[3+1=37 s -1lumy.rB=1a4c.FB-
=1.2. 977 /7RO —

4 2
30BaHAOr0 naocroctrama BMH u ABC. tg LFBO = FO _ J_ . OTcio-

OB
na ZFBO = arctg £ ZDBF — yron mexay npaMolt BD n naocko-

cTe0 BMH. tg ADBO = 0B DO _ /3. Orcroma #DBO =60°. Toraa

AuHeHHEI yroa AByrpaHHOro yraa, o6pa-

_41)3F=60°—arctg§. I\TIEm%MB+§MH 1 M4 MA+ AB +
+1aC=-LAD+LAB+14C.
4 4 2 4
OrMeTHM, uT0o PQ — nnmERNA nepecedeHns naockocreit 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);
B) {2; 0; -4}, {2;: —4; 4}, {6; -8; 4};
B) p=6i-12] +0.%.
103.3. a) (0; 2; 2), (1; 1; 2);
8) {0; 0; 2}, (-2; 2; 23}, {-2; 2; 3}
B) c=38i~] -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) 5=0-f+0-f+15if.

103.5. a) U3 ycnoeus cnepyer, uro Tpeyronsunk ADK pasro-
GenpenHNi#A u Bricora DK ssnserca m meananoi. Iloatomy K — ce-

6+0 0+0 0+6
2’ 27 2 )’

T. &. K (3; 0; 3). Bepmuna D papHOyAaneHa OT BePIIMH NpPaBHABHO-
ro Tpeyroasauka ABC, mosTomy Touka D mnpoexTupyerca B ero

LeHTP- DM = é (II{ + DB + IT(E). YuHTHIBAA, UTO DA {6; 0; 0},

pegusa orpeska AC, Orcwoga cneayer, uro K (

DB {0; 6; 0), DC {0; 0; 6}, mmeem DM {2;2;2). Tak Kax
D (0; 0; 0), To M (2; 2; 2);

6) CK {3; 0; -8}, AC {-6; 0; 6}, DM {2; 2; 2}. Orciopa cnenyer,
uro p {—4; —4; ~4) = —4 — 4] — 4F;

B) DE {101; 101; 101), DM {2; 2; 2). Orcioaa crexyer, 4To DE =
= 50,6DM, T. €. 3TH BeKTOPHl KOJJIHHEADHE], & TAK KAK OHH OTIIOMKe-
HH 0T ogHOM U TOi sxe Touxw D, To Tourku D, M u E nemar Ha ogHOIL
apaMoii. DM | ABC, a noatomy u DE | ABC.

103.8. a) ME — BeICOTA NPAMOYTONBHOrO TpeyroasHuka KMP,
KareTn kotoporo MK m MP cooTBeTCTBEHHO paBER 2 n 2+/2.

KE _ MK? KEE _ 1 o _2ar.l an o
, ==, =._ K+=MP M ; 05 2},
EP = Mpt T. €, Ep — 3° ToTAa ME M. +3 K {0; 0; 2}

MP {2; 2: 0}, orciona ME {2 2, ;} Tax kaxk M (0; 0; 0}, To

3’38

2.2, 4
33’3

rpeyronbHHKa KMH asnsercAa B BricorToll mupamuasl MPHK, Tax
Kax TpeyronlbHHK KMH pasmOobeapennsiii, T0 O — cepegnna KH.

IloaToray O[0+0; 0+2; 2+0], T, & O (0; 1; 1);
2 2 2
6) b =21 - 1,5] +2,5k.
104.1. a) YrKasauaue. Buuncanre nanuEw pedep H CpasEA-

T HX.
6) [l; ﬁ; ]
2 2
104.2. 8) (v2; V2; 242).

104.3. a) HeolxoaumMo [OXA3aTH, UTO PABHHE AJUHB OGOKOBRIX
pebep DA, DB n DC. Orcioga cregyeT, 4T0 OHE COCTARIAIT PABHELE
YTJEL € TILIOCKOCTEIO OCHOBAHHS.

6) Pacqer nmoxkasesaer, 4To AB =4, AC = 4+/2 u BC = 4/3. Tax

Kakx BC? = AC? + AB?, ro TpeyronsHEK ABC OIpAMOYTOJILHBL ¢ Ips-

) Jlerko pokasaTs, uT0o BEHIcOTAa MO paBHOGempesHOTrO

238



MEIM yrinoM OpH BepmuEe A. Tar xkax DA = DB =DC, To BECOTA
DE npoekTHpyeTca Ha cepeauny BC, a notoMy E (2; 2; 3).

104.4. a) Yrasauue, J[aa JOKARATENBCTREA TOrO, YTC GOKOBEIE
TpaHH COCTABJAKT DABHLEIS YAl ¢ DIOCKOCTRI ODCHOBAHHA, Heobxo-
AMMO AOKASATE PABEHCTEO BLICOT OOKOBEIX T'pAHE.

6) (2; 2; 2). YVRKasaHHe. HeofxoguMo HaliTH cepegMHY OTpea-
ra MK uan orpeska PH.

104.5. a) ITomecTHM INPAMHAY B IPAMOYTOJLHYIO CHCTEMY KOOD-
JAHHAT TAK, YTO BepIOIAHA A COBIALAET ¢ HATAJOM KOODAHHAT, A Bep-
mueel C, B 1 D npeHaANesKaT NONOKHTENBHRM noayocaM Ox, Oy
r Oz cooreercreenno. Torma 4 (0; 0; 0), € (18; 0; 0), B (0; 12; 0),
D (0; 0; 5). CepeamHa ortpeska CB — touxa M (9; 6; 0). Toraa
DM =./81+86+25 =~ /142,

6) Ilyers O — TOYKS nmepeceYeEHs MeZHAH TPeYroasEMKa ABC.

Torga DO = % (ﬁ + DB + 55). BH4YHCINM KOOPAMHATH BeKTO-

Pa 55, MOJYYNM Do {6; 4; -5}, Orciopa DO =36 +16 +25 = /7T,

1046. a) v257; 6) 222

Yrxagaaunue, Yunuteipas, uto LCAB = ACAD = 45°, noxy4daem,
4T ABCD — NpAMOYTONLEAS TPAMEHHA ¢ IPAMBIM YIJIOM IPH Bep-
mnHe A, npuuem AB = BC = 14, IToMecTHM NUpAMHMAY B NPAMO-
YTOJABHYIO CHCTEMY KOOPIHMHAT TAK, UTO BepIIMHA A COBNAJA ¢ HAYA-
JIOM KOODAWHAT, & BepIIHEN! B, D u E NpuHAAIeKANy OOJOKATENAb-
HBIM moayocAam Ox, Oy B Oz cOOTBETCTBEHHO. HaNrHellIee permeHne
aHaMOrH4YHO 3agadam 104.5 (a, 6).

104.7. 1) IToMecTHM Dpu3My B NPAMOYIOJBHYKY CHCTEMY KOOpD-
JAUHAT TAK, KAK 9TO NOKA3AHO Ha pHcyHEe 344. IDycres A (0; 0; 0),

B (a; 0; 0), C (0 b; 0), 4, (0; 0; c). Torna K (%; 0; c), E (0; ; 0),
M (% 0; %) P (0; b %c). He-

offXxoaAMO OOKA3ATR, YTO MOPAMEE
KE n MP ge mapanneibHH M He

nepecekawrcs, KE {—%; g; -c},

MP {—%; b; %} QueBNIHO, YTO

ﬁ#kﬂ?ﬁ, T. & BEKTOPHl HeRoJI-
JauHeapHE. CregoBaTenbHO, IIpA-
Mmue KE m MP He napaienas-
"el. IIpeanono:kAM Temeps, 4TO

npameie MP u KE nepecexaioTcA. Pac. 344



Torna pexropw KM, KE u MP xommnamapau u KM = xKE + yMP;

KM {0; 0; ——;—} Tax Karg pajaoxenHe no Gazncy eaARHACTBEHHOE, TO

a

0=-—£ —_—— z_b = + =,
7 X5 0 2x+by, 3 cx ¥
1. _
av=0
Orcioaa crepyeT cucTeMa %x +y=0
—x+ly=_1
x+6y 3’

KoTOpasa HecoBMecTHA. ClefA0oBATENbLHO, HALUE IPEANOGICKEHHe He-
BepHO, A npaMHe KE 1 MP aBaAwTCA CRPeNUBAIMMHCH.

2) J(x —1)2 +y?® +2® ecrn paccroaHHe MeRAY TouKaMu M (x; y; 2)
uA(1;0;0), a Jx?+(y-1)2% +2? — mexxay Touxama M (x; y; 2) u
B(0; 1; 0). Tax rax AB=+2, To MA + MB>+2, a no ycaosuio
MA + MB = 1. CneponatensHO, YPARHECHHE He HMEET PellleHHA.

104.8, 1) Ykasaaue. HeobxoguMo [oKa3aTh, 9TO BEKTOPEH

m, P_Kb H EE- HEe ABAATCH KOMIJIAHAPDHBIMH.

2) PememueM ypABHEHHSA CIHYHAT KOODAHHATH BCeX TOYEK OT-
peaka AB, rae A(0; 0; 1) x B(1; 0; 0). YVrRasaHue. Bagaua pela-
eTcH aHAJOrHuHOo 3amade 104.7 (2).

105.1. 1) a) 4; 6) 0. 2) 30°,

105.2, 1) a) 2; ©) 0. 2) 90°,

105.3. 1) a) 2; 6) 0. 2) 180° - arccos %

105.4, 1) a) 2; 6) 0. 2) arccosg.

105.5. 1) IIpaMeM BeKTODH B_f), BC u BA aa Gasucmse. Torza
75 = -1 (B + BA), 325 - 5D - -1 (8 + By - BB = -1 5 - BD -

—%EA’-E=—%£-J§-%—1J§-J§.1=-§.

2) Ilvere E(0;0;2). ¥ron BEC 6yaer oOCTPEHIM, ecIH
EBR.EC>0, EB{-10;7;9-2), EC{2;6;-4-2z}, EB.EC=
=-20+ 42 — {4 + 2) (9 — 2). Orciona caeayer, uto 22 — 5z — 14 > 0,
Toraa 2z < -2 anau z > 7. CreaoBaTeJpHO, BECKOMEIE TOUKH HMMEHT KO-
oparraTe (0; 0; 2), rtoe 2 <2 mm 2> 7,

108.6. 1) —4. YVrasaHHe., 3aa9a pellaeTcd aHAJOTHYIHO 3a-
Eage 105.5 (1).

2) (x;0;0), rae -5 < x< 8. Yiazaune. Heobxoaumo yuecrs,
UTO C_j .CBx 0.
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105.7. 1) s—% AB . AC - sin B;
Sz=iA32-Acz sinzB=iABz . AC? (1 -cos? B) =

i(ABz . ACZ ~ AB? . AC? - cos? B)=i—([é2 . AC? - (AB - AC)).

Orciopa S=%JA—ﬁz . AC? —(zl_ﬁ~ﬁ)2.

2) PaccMOTpPHEM BeKTODH & {{sin? x +0,5; Jcos? x —0,5; J0,5},
b {1; 1;1}. Ix ckanapHOoe mpOU3BeAeHHE:

- .

a-b =./sin? x +0,5 + Jcos? x - 0,5 + ,/0,5.

o,
- =

C xpyrofi cToposH, 4 b =|a|-|blcos ¢, rme ¢ = a; b.

|&|=+fsin? x +0,5 +cos? x—0,5+0,5 = :’g; | B |=3;

- -+ Jg 3
a.b=_-J§cos = — COS .
72 $=Ze=e
Hanbonpinee 3HAYEHNAE CHKAJNSPHONO [POH3BeIeHUA pPABHQ %
TaxuM ofpasom, HaHGOAbmee aHAvYeHWE BHIpaxeHHA Jsin? x +0.5 +
+ 4Jeos? ¥ -0,6 + /0,5 pasmo 3 ./0,6. OHOo gocTHraeTcsi mpH X = Tk,
rae ke Z.

105.8. 1) Yrazarne. 3afada pemaeTca AHAJONWTHO 3Iagade
105.7 (1).

2) PaccMOTPHM BeKTOPh E{-J1+x; J1Z%} u b {1; 1}. Ux cka-
JAAPHOE MOPOHUIBEAeHHe: a-b=Jl+x+J1-xz. C OPYroif CTOPOHHL,

L.

b =|a|-|b|cos g, rae 9 =a; b. |a|=vI+tx+1-x =2; {b|=+2;

B =42 .VZ cos ¢ =2cos ¢. HambGoneiee aHaYeHHe CHANAPHOTO
nmporaeegeHns paBHo 2. TakuM obpazoM, HarGoJEmee 3HAYEHHEe BEH-

-
a

-
a

paxenusa V1+ x ++/1— x +1 parso 3. OHo zocrHraerca npu x =0,
108.1. 1) 45°. 2) O.
108.2. 1) 30° 2) Q.
108.3. 1) -2,
2) HeobxoaumMo JZoKA3aTh, YT0 LACB =90°, B Torna ADB=235.
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) 85°% 2) 100. YkasaHue. 3agaua pemaerca aHAMO-
rauHO 3agage 106.3 (2).
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106.5. 1) (a - b -
9+16+25+2(% ¢ ~

= —25.
2) Ilyers O — NpoM3BONBHAS TOYKA IPOCTPaHCTBa. Toraa

AB .CD+ AC - DB + AD - BC = (OB - OA) - (0D - 00) +
+(0C - 04) - (OB -0D) + (OD~04) - (0C-0B) = OB.-0D -
-OA-OD-0OB-OC+0A-0C+0C.0B-04A-0B-0C-0D +
+0A-OD+0D-OC-0A-0C-0D-0B+0A-0B=0.

108.6. 1) -21. ¥YxaszsarHe. 3aa9a PeUIAIOTCH AHAJOTHYHQ
3anaan106.5_!:1L2_).. el .

106.7. 1) (B -¢)a —(@-¢)b)e = -¢)-@-c)—(a-¢)-(b ¢)=0.
DTHM H AOKAJIKIBAETCA MEePHEHAMKYJAADHOCTE NAHHHIX BEKTOPOB.

2) 1(AD*+ BC* - AC*-BDY) = 1((4D+40)- (AD- 4D+

+(Ec'+£z_ﬁ)-(§c'—ﬁ))=%({E)+Xé)-c_ﬁ+(§é+§»-5&)=

i

=%@-(E)+Ié-§é-§3) = %(2_15-(@+1)_§+Ié+(2_ﬁ)
=%@‘2E=;§'@0

106.8. YragaHue. 3amaun pellaloTcd AHAIOTHYHO 3Sa0ATaM
106.7 (1, 2).
107.1. 1) 45°. 107.2. 1) 60°.

107.3. 1) arccos _ﬁj.

2) Iycers Touka O — ocHoBanHe BHCoOTH EO, a M_’ — 'I‘f:[Ka IE;
pecedeHHa MefuaH rpaHH EARB., IIpuMmem BexTopw OA, OB u OFE
sa OGasucHele. Toraa O_Mr- =% (O_A: + O_ﬁ + Jé), a ﬁ = O_ﬁ - (I‘i,

W-A“ﬁ%@i.6§+6§2+6E’-6§—E¥—E’4-o_§;o_§-5ﬁ'}=
=% (O_ﬁz—ﬂz). Crenoparensuo, OM | AB, 3geck GmIIO yUTeHO,

yro OB =04, OE L OB u OE L DA,

10’7.4. 1) arccos %
2) YrasaHHue. Baaavua pemaercda aHaaorevHo sagade 107.3 (2).
107.5. 1) IIpuMem BeKTOPSHI C_A-, CB u CYJ; sa GasucHEIE U mO-
AOAHHM, 4T0 AC =AB=BC=a. Torma anuna O6oroboro pebpa
paBHa %; AB,=CB+CC,-CA; BC,=CC,-CB; AB, BC,=

— —_— — — 2 2 2
=CCi-CB*+CA-CB= “?—az +-‘-'§- = —-%—. Snecs GELIO yuTeHoO,
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awro CC,1CA u CC, L1CB. IA_B:t = [BTZ:I = %
|AB, | -|BC;| 10-6a 4’

2) PaccmorpumM nupamaxy DABC. Ilyers AE L DBC n E € DF,
rae DF — sricora rpara BDC. HymHo JoxasaThk, aro AD L BC. Ilo
yenoenw BC | DF. D10 3HAYHT, 4TO BC - DF = 0, "o DF = AF ~ AD.
Torna B_éﬁf'=B_é (5‘-—{5):8_5-5‘—3_0.-4{5=0. Orciona
BC.-AD=BC-AF.BC - AF=BC - (AE + EF)=BC - AE + BC - EF =
={). Baecs Guim0 yureHo, uro AE | BDC, a amaqur, AE L BC. Kpo-
me toro, DF | BC, a noromy u EF | BC (E € DF). Hs noxasasmHOrO

crexyer, qu_c'-E=o, T.e, AD L BC.
107.6. 1) arccos 3%:3
2) ¥rasague. 3aa4a pemaeTcd aHAJOTHYHO 3agaqde 107.5 (2).

107.7. 1) Ilpexne Bcero HYKHO AoKasaThk, uT0o A ¢ BC. Toraa
| paccMOTpHM TpeyroiabHMR BAC. BA {10; 0; 0}, BC {8; 6; 0}
B4 -BC 80 _4 '
coB ABC=-F——F— = ==, Ilyets AF — BrICOTA TPEYTOJB-
|B4| -|BE€| 10-10 5 4 e
nuxa ABC; AF = AB sin ABC=10-§ = 6.

2) IlycTte BAMHA AHATOHAAKR paBHa d.

FCO8 @ =

'O_D'-O_C'+5Cb-O_C':+G'_CI‘(ﬁ:=%(cosu+cosﬁ+cosﬂ (1)

(puc. 346). IIpeMeM BexTOPH D_ﬁ, DC n ITD: aa DasucHEIe, TOTAA
(TD'-o_é:iI)_B:-ﬂ:=i(ﬁ+56+ﬂ)- (DA - DC + DD)) =

=1 (DA? - DC* + DD}).
4

B, G
AHAYOTUYHO MOMHO HOJNYUHTE, YTO \ P
— — _ 1 —hz ﬂz —E ' \ s
OC«OCI—Z(DA + DC? - DD?) n P ’/D
W~y Y 7 4!
—_— — — — —_— ) \
OC, - OB, =1 (-DA? + Dé2 + DDY). s
4 | o p
Orcioaa VAR RN
— —_— —_— — — — e
on-oc+oc-oc,+ocl-031=(2) B;j/‘"“‘\'" ¢
\
=1(pAz+ DC?- DDH =1 g2, L{f:’ \
4 4 e
Ha pasencrs (1) B (2) caegyer, 910 A D
cosw+cos B+ cosy=1. Puc. 345



107.8. 1) 3V2. Yxasamue. 3ajauy pemiaioTcs aHAJOMMYHO

asagauam 107.7 (1, 2).

108.1. 1) a) (-100; —200; -1); &) (100; 200; -1).

2) Tak KaK NDH ZBHMEHHH OTPE3OK OTOGpamkaeTcd HA pABHBIN
OTpesoK, KasKAas CTOPOHA TPEYTONbHHKA OTo0paMkaeTcsa HA paBHBLIM
ell oTpesok, H, CJeAOBATENLHO, TPEYIOJALHMK OTOOpAaXKAeTCA HA Tpe-
YroJbHHE € COOTBETCTREHHO PABHRIMHM CTOPDOHAMH, T. €. HA PABHBIN
TPeyroJlbHHK.

108.2, 1) a) (-0,01; -0,02; -1); 6) (1; 1; 0).

2) ¥Yrxazsannue. BocnoaesyviiTech pemmesneM sagaum 108.1 (2).

108.3. 1) a) ¥Yrazasue. BelYUCIHTe KOODAWHATH cepelHHB]
orpeaxa AB. 6) YrazaHue. Bruuciure KOOPAAHATEL ¢epeiuHE]
oTpeska BC,

2) PaceMOTpHM ZEYrPAHHBIHA yroa, 0OpasoBaHBEIN IDOMYILIOCKO-
cramu & u f ¢ rpanunelt ¢ U TuHeHAHMIM yraoM ¢k, rge ayuu ¢ u k
NPHHAJIEKAT OONYILIOCKOCTAM ¢ U 3 cooreercreenno. Ilycrs npnm
ABHMEHHHN a — a,, 0. — &, B — B,, k — %,, e — ¢,. OueBHgHO, UTO
npaMas a GyAer obmeit rparuneii nmoxynnockocreir o, u B,, B ko-
TOPEIX OYAYT COOTBETCTBEHHO JAEKATh JAYUH €, U k,;. Tak kax
npy ABHMKEHMH YTABI COXpAHAKOTCHA, Te ¢k = e k. CrenoBarelnHo,
npH ABHMEHAM ABYIrpaHHHH yroa oTobpakaeTea HA paBHBIH eMy
ABYTPDAHHHI YIoj.

108.4. 1) a) {3; 3; 3}.

6) ¥Y¥rasaunue. Haltanre cepenuny orpesxa ABR.

2) IlycTh npaMaa AB nepeceKaeT NIOCKOCTE X B TouKe A u 0ob-
pazyer ¢ Helt yroa ¢. Tlyerr C — npoexknmna touxkH B Ha mioc-
kocTh . IlpoBeseM B IIOCKOCTH O deped Touky C mpamye b. Que-
BHAHO, yT0 BC | b, IIlycTh OpH ABHIKEHHN O — ¢, A — 4,, B -+ B,,
C—C,, b—b,. OueBHgHo, uTO npAMasa A, B, Gyger mepecexars
IUIOCKOCT O, 8 npaMue A,C; H b, 6YAYT JeXATL B OIGCKOCTH o).
Tak xKaKk OpH ABHXEHHH YIJIH COXPAHAIOTCA, OYAeT BEHINOJIEATHCH
BC,1b, BC,\ AC,, £B,A,C=LBAC. 3mauur, B,C, 1 A\C, n
ZB,AC, = ZBAC. CrepopaTe/ibHO, IIPH ABAKEHHH NPAMAasd H ILIOC-
KOCTE, COCTABJAAIINHNE Yrol ¢, oToOparKaioTcd HA NPAMYI0 H ILIOC-
KOCTh, COCTABJAIONIHE YTOI .

108.56. 1) 3amernuM mpexkjge Bcero, uro Touka A (10; 20; 0) ne-
MUT B maockoeTH Oxy. IIyers opu ocepoit cHMMETPHH OTHOCHTEIBHO
apamoil @ Toura A orolpaxkaercs Ha Touky B (x; y: 2). Toraa ce-
peAnHA oTpeaka AB — Touka M mMeer koopaHHaTH {(k: k; 0), roe
k # 0, TAK KAK NDAHAANCKAT OpAMOil ¢ B He COBIARAET ¢ HAYANOM

wkoopAuEAT 0. 3Haunr, MA 1 MO u (10 -k -k+(20~-R)- k=0,
orkyaa k = 15. Hcnonsaya GopMyNH KOODAHMHAT CepPeaArHEl OTPE3KA,

noayuaeM 15 = 10;' x’ 15 = 20; ¥ o= 0; ?, sHawnT, A, (20; 10; 0).

2) Tlpu aaEHOM OTOOpPAMKEHHH NPOCTPAHCTRA Ha cebd NpPon3BOJIB-
HBle TOuKH A (x; ¥y 2;) H B (x, ¥y 2,) TNEepexofaAT B TOYKH
A, (2xy3 243 22)) m B, (2x,; 2y,: 22,). Tloawsysacks KoopAUHATHONR
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dopMynclt ANA HAXCHKAEHUA PACCTOAHHA MeXKAY TOUKAMHE, HAXOANM,
uTo AB # A B,. Cnenopatebno, JaBHOE OTOOPAMKEHNE ABUKEHUSM
He ARJIAETCH.

108.68. YrasaEHe. 3agaun pPeIIAOTCA AHAJOTHYHO 28A89aM
108.5. 1) (0; 10; 20). 2) Oa.

109.1. 1) PaccMoTrpAaM npaMyio 4, MepHneHIHKYIADHYI0 HEKOTO-
poll MAOCKOCTH 1%, H ABe MepeceKalInHecd NMpAMEIe b H ¢, Jemamue
B niockocTa . Ouesnano, aroa L b u a L ¢. IIyeTs Npu ABHIKEHUH
a—a;,, b—-b, ¢c— ¢, 00— 0, Jlerko poKazaTk, YTO NpPAMEE C;
H b, JeAaT B ILIOCKOCTH O;, 4 NIPAMAA 4, TePeCeKAeT ILIOCKOCTE o).
Tak Kax OpM ABMKEHHH YIABl COXPAHAIOTCHA, TOo @, 1 b, H a; 1 ¢,.
3HauynT, @, l O, T.e. OpU ABHKEHHMH NpPAMAA, NePREHAHKYJIAD-
Has DAOCKOCTH, OTOOpa:aeTca HA NPAMYD, NEPNeHAAKYJIAPHYIO
BIQOCHOCTH.

2) OueBHAHO, UTO €CAH OAHA H3 ABYX NAPAJNEILHHX NPAMBIX
nepecexaer IIOCKOCTS O, TO H APYrad nepecexaetT ee. IIyeTh AaHHHeE
npAMHE @ A b nepeceKaloT JAHHYI MJIOCKOCTh O B TOUKax A u B co-

OTBETCTBEeHHO. BHAYUHT, NPH napaniaefALHOM IepeHOce HA BeKTOp AB
a — b, 0 — ¢, Torga no JOKASAHHOMY B NVHKTe a) npamasa b Oyzer
NepnesgHKYIAAPHA NJIOCKOCTH O,

109.2. VxazaHHne., 3ajaun peHIAlOTCA AHAJOTHYHO 38J4YaM
109.1 (1, 2).

109.3. 1) Ilyers AaHa OpaBMAbHAA YeTHIPEXVTOALHAA ITHPA&MH-
Aa EABCD ¢ sBocoroli EQ. Tlpn cHMMeTpHM OTHOCHTEJLHO
npaMot EOE - E, A—-C,C—» A, B— D, D— B, 3HAYHT, KBaJA-
pat ABCD oroGpaxxaerca Ha cela. Cnegosarensno, EQ0 — ocwk cHM-
MEeTPHH MHUPAMAILL,

2) lyers H — ppoHseponbHAA TOYKA INHPAMHAALL. PaceMOTpHM
CeueHHe OMPAMAALI II0CKoCThIo EQH, OyeBHAHO, OHO ABAAETCA Tpe-
yronbHHEOM. IIo A0RAIAHRHOMY B IVHKTE 1) NpH CHMMETDHAHA OTHOCH-
TennHo NpsaMoi EQ rouxa H orobpascaerca Ha TOUKY H,, npuHamie-
samyto nepaMuse. Ho ouesuano Tarike, IT0 Touka H, OPHHALIEHHT
nnockocTH EOH, T. e. OpHHAZIEHHAT cedeHnIo. Ilocaegaee OsHAUACT,
9TO TPeyroJbHHK, DOAYIeHHEIN B cedeHHH, OoTOOpa)KaeTcd Ha cela
IPH CHMMETDHH OTHOCHTeNbHO npamMoll EQ, npoxoaameil deped oaHy
H3 €T0 BepPmHH. 3HAYNUT, STOT TPEYIrOJABHHK PABHOOSADEHHBIH.

1094. Yxkasaune, 3aaud PenIalOTCA AHAJNOTAIHO 3a8a4UaM
1092.3. (1, 2).

1090.5. 1) ¥Y¥kazaume, 3aAaua pemaercad AHAJOMAYHO 3aZave
109.3 (1).

2) IlpoBegeM ILTOCKOCTE (¢ Uepe3 ONPAMYH) C, COAEPIKAINYIO cepe-
AHHH ITPOTHBOIOJOKHEIX Pelfep NpaBHaAbaore Terpasipa. IIyers Tou-
kKa M npuBAfIeMUT CeYeHHK TeTpasipa miIockocTed O. Torza no
FOKA3AHHOMY B 3afiade 1 npu cHMMeTpHHM OTHOCHTEABHO NPAMOH ¢
Touka M crofipaxaerca Ha Touky M,, ODHHAANEKAINYIO OAHOEpe-
MEHHO TNAOCKOCTH (0 M TeTpasapy. 3HATHT, cedeHNe IPH CHMMETDHH
OTHOCHTEJIBHO NpAMoil oTo0pasATCH HA cebA. BossMeM Teneps mpoHs-
BOALHYI0 TouRy H, npuHaARaemanyio ogHoll u3 aeyx yactell, Ha KO-
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TOPble TJIOCKOCTh O AendT TeTpazap. Ilo norasaEAOMY B OYHKTE 1)
OpH CMMMeTPHH OTHOCHTEJNLHO MpAMoii ¢ Touka H orobpamaercd Ha
Toury H,, npuEagnexamyno Terpasapy. Ilo onpegenenuio cuMmer-
PHUYHEIX TOYeK OTpe3ok HH, mepecekaeT IOpAMY ¢, & 3IHAYHT,
H ILIOCKOCTH ¢. CiaeposaTentHo, Touku H m H, mpuHaanmemxar pas-
HEIM YacTAM TeTpesapa. 3HAYMT, 3TH YaCTH OTobpazkaloTca APYr Ha
Apyra npH cHMMeTpHH OTHOCHTeARHO npamoi ¢. Orcioga cnexver,
YTO NAOCKOCTE O JeJHT TeTPA3JP HA JBe pABHEIE UacTH.

109.6. Ykazarne. 3agaul pemraoTes aHAJOTHYHO 3aJavamM
109.5 (1, 2).

110.1. 2) 54n cm?. 110.2. 2) 24rn cm®.

110.3. 1) (—2+4J§) cn®, 2) 243 cM. Yxasanme. Heobxo-

AUMO depe3 YKARAHHYI0 ODPAMYH NPOBECTH ILIOCKOCTBh, OAapalieNh-
Hyo ocH umauagpa. Toraga paccerosrue oT 3Toll IIOCKOCTH AO OCH
OHAHAADAS DABHO 5 cM.

110.4. 1) (%+16\/§) cu?, 2) 25 om.

110.5. 1) ITycTs MIOCKOCTH CeveHHIt MepeceKaloT OCHOBAHME NH-
AUHAPA o xopaam AB u BC. TIoJ0MHM, YTO BHCOTA THAHHIPA PAB-

Ha k. Torga AB = % " BC = lhﬁ. o TeopeMe KOCMHYCOB HAXOAWM,

uyro AC = 7—’:{3- C npyroil cropousl, AC = 2R sin 60°, rge R — pagn-

yC ocHOBaHHE OHAHHApA. OTcloga caegyer, uaro R = % Toraa

Soox = 2WRR =21 - I - b = 14m, S, = 14 cre®.

2) NaHHAA NIOCKOCTH TNEPECeKaeT OCHOBAHEAS OUAMHADA 1O XOp-
aaM AB u CD (puc. 346), nmpuuem AB || CD. Ma:xHO JOKa’aTh,
WTO PAacCTOSHHE MeAy XopAaMH AB u CD pasro anuee EF, rpe
E u F — cepeguHHn 3tux xopi. Ilo vonoesmio EF =9 cM. CipoexkTi-
pvem xopay AB HA IINMOCKOCTEL HMMXHEr0o OCHOBaHMA. H3 paccMor-
PeHdsA NPAMOYTOJALHEIX TPEYTOABEMKOE A 0F;
¥ DOF cnepyer, at0o OE, =4 m OF =3. Toraa B
E,F=17. Bwicora nuanHapa EE; Baxogmrca
u3 TpeyroaeEMKa KEE.F m paBHa 442, Torama

Seu =20rh=2-5-4J2 =408 V2 eM®.  Tlno- |
WaAE NoJaHOH IToBEePXHOCTH HHUAWHApA I
S = 40% 2 +50m = 107 (5 + 4+/2) cm?, :
110.6. 1) TIyeTs miockoCcTH cedeHHMH nepe- I

\
B \
CEeKAIOT OCEOBAHHE OEJHHApPA 110 Xopaam AC H 4-—)—7—%...,__0
AB. TlonoxuM, 4TO BRICOTA LMJIMHADA pPaBHA h. rE;)ﬁ __*\Q .
\

/
Toraa, y4YHTEIBAA YChnoeHe, AC= AB= % M

u BC= %0. IIyers AE — BHICOTS TpPeyroJbHHA-

Puc. 346
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500 _ 400 _10
ka CAB, AE= YR % ILnomann

3%, paguyc OCHOBA-

AC- AB BC _ 25
S " h Toraa
NAOMAaAs OOKOBOI TOBEDXHOCTH LHIHHAPA

szzuRh=21r,-2h—5-h, S, = 50m om?.

2) CopoeKTHpYeM BepHIHHY KBaapaTa A
HA IUIOCKOCTE HEMKHEr0 oCHOPaHud (puc. 347).
Tak rak ABCD — gBaapar, TO IO Teopeme
0 TpeX NepPNeHIAKYASPAX MOMHO AOKABIATH,
uro A, D1DC. B Taxom ciuyuae A,C — ZUaMeTp OKPYXHOCTH
HAMKHErO OCHOBAENA, A,C =14 cM. M3 npAMOYroALEOrO TPeyTOAb-

aaka A,DC caenyer, uto A,D =196 ~100 00 = 96 cu. Bricory mm-

AHHApA AA HAXOAHM na Tpeyroneauka AA,D. Ona paBHa 2 cM.
Se =2nRR=2n-7-2¢M%. Ilnomass OCHOBAHMA ﬂ:R"a =
=49 cM?. Toraa MWIOmARE HOBepPXHOCTH mnmxpa S 1261: cm2.

111.1. 1) 867 (v2 + 1) cm?. 2) 154n cm?.
111.2. 1) 64n (8 + 2V3) cM2, 2) 8967 cmP.
111.3. 1) 128n (V2 + D em?. 2) 2 cm; 14 cm.
111.4. 1) 167 (83+2+3)cm2. 2) 176m cM2.

111.5. 1) HdenTpaapHblil yroa passepTEH G0KOBOH NMOBEPXHOCTH
KoHyCa O = % 360°. Tax xak o= 120° To % =§ n L =3R. Torza

STOTO TPEYrOABHHKA S =

HHS NHIHHEpa R =

nepuMerp oceBoro cedemns P=2L +2R=8R; 8R=16, R=2,
L =6. Orciona b = 16r cu®.

2) IlycTe r — pagEyc OCHOBAHUSA MeHbUIET0o KOHYca, a [ — ero
obpaayioman. Toraa mnowaas e€ro MmoxHON NOBepXHOCTH pABHA
nrl + nr? (puc. 348). Ilnomanp DOJHON NOBEPXHOCTH YCEHEHHOTO KO-
Hyca pasHa & (16 — 1) (r + 10) + =r® + 1007, I1o yCAOBMIO 3TH NIOUIA-
zu pasuel. Toraa 1t (16 — 1) (r + 10) + nr + 100% = nrl + ar’. Orciona

2lr — 16r + 101 = 260, (%)

Hs nopotua tpeyromesrHxos MO A, n
MOA cxenver, uTo Tr=% r. e. r=—l.
Iloacrasne az-ro BRIDAYKOHHE B DABCHCTBO (¥),
nomy4uM 517 - 107+ 101 =260, 2=13-18

B MO, _ M4, _|i3
u =413, MO - Ma S 4
MO, _ i3

00 4-N13°
111.6. 1) 96 em? 2) 1:(vV2 - 1),

Orcoga




Puc. 349

111.7, 1) IlocTpoeHHe MoKadaHo HA pPHUCYHKe 349.
2) Ecau KoHYC KATHTCA 00 IJIOCKOCTH BOKPYI HeNnozpHIKHOH
BEPIINHEI, TO €TI0 BRCOTA MF ounceisaer KOHAYSCKYID OOBepXx-

HOCTE ¢ paguycoM, paEEEIM FO (puc. 350); cos FMB—-%, ME =

=MF-cos FUB=H - % = HTQ, FO=ME. Ilnomaik NOBEPXHOCTH,

ONuCAHHOI BHcOTON, paBHa S=xn - MF - FO =nH - HT2 = ﬂ;s .
1118. 1) YVKazagne. 3ajgaga pemaerca AHAJOMHYHO 3aja-

e 117 (1).

2) Iycte 2B — BeJMYMHA Yria OPH BepPIIAHE OCEBOI0 CEUYEHNH
xouyca. JloKka)keM cCHAYANA, YTO YroJd MeXKAY BEICOTAMH ABYX CMEeM-
HEIX KOHYCOB paBeH aToMy yray. IIycte A 1 B — 1eHTDBI OCHOBAHHIA
ABYX COCEOHHX KOHVCOB ¢ ofimeld nepmmuoii P (puc. 851). Torza
naocKkocTs PARB, copepsaanas BRICOTH KOHYCOB, OYeT NepneagUKY-
JAPHA MJIOCKOCTAM OCHOBAHMIX KOHYCOB o H [, a ciegoeaTensnHo, By-
JeT NMepHeHAUKYRAPHA OpaAmMell @ NepeceueHHA ILIocKoerell o u f.
Ilpamas a Gyzer ofmell KAcATeAbHOH K OKPYXHOCTAM OCHOBAHMIL
OcTanock ZOKA3AThR, YTO TOUYKE KACAHMS K NPHHAANEHHT NMOCKO-
et APB. Ouepnsino, uro AK 1 ¢ 1 BK | a. 3Hauur, OpaMas a
nepneEguKyaaApHEa unockocTH AKRB. Ho depez Touky B wmoxkHO

Fy 0 /\F




Pue. 351 Puc. 852

MPOBECTH €HHCTEEHHYD IJIOCKOCTH, NEPIeHAAKYIAPHYI0 IpaMoii g,
Iloaromy naockoctm AKB r APB copnapaor. Takum o0pasoM,
ZAPB = Z/APK + Z/BPK = 2B, Ouesngso, wT0 ofas BepIUIMHA KO-
HYCOB H HEeHTphl HX OCHOBAHHMN ABAAKTCH BeDIDHHAAMH HEKOTODPOH
OPABKMALHEOH IIECTHYrOALHON nupaMuALl PABCDEF (puc. 352). IIpa
BTOM YI'OJl MEXAY BhicoTol mupamman OF u GoxoBuM peGpoM paBeH
90° — B. B nupamuze OB = PB - cos B, AB = OB = PB . cos f. Toraa,
yuaTHBanA, 4ro LAPB = 2f no aoxazanHOMY, U3 TpeyroasHuxka PMB

m'fm:PB-sinﬂ. Orcioxa tgﬁ:% H Bzarctg—;—,

2|3=2arctg%.

2nl+43)
112.1. 7 cM-.

112.2. 16n cm®,

112.3. 3840x cm®.

112.4. 96x cm?.

112.6. OGoanaunm gepes S, MIOLAZF NOBEPXHOCTH, KOoTopad 06-
pasyeTcd NMPpH BPAIEHAH OTPe3Ka ¢ BOKPYr ocl. Torga uckoMasa mjio-
mage S, =85+ 8,04+ 8z, =% (A0 + BO,) + nAC - (AO + BO,) +
+ 2rnBC - DO =1 (AO + BO,) - (AB + AC) + 2rBC - DO (pmc. 353).

IInomaze TpeyroabHHKEA ABC Haxogum
no gopmyne I'epona:

b L3 . . = 2. =ig_q
S§=,/856-7.18.10 =210 cm?; AD 17 B

—x (420 A7 -
Som=T 17+40)+21: 17 - 20.

_ 89860

n
new 17

12600,
112.8, T3 ™ oM” P 0y

113.1. 1) a) (x - 3)* + y* + 22 = 16;
0} ma, Her. 2) 13 cm. Puec. 353

OONYYnM

cm2,
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113.2. 1) a) 2%+ y% + (2 - 4)2 = 9; 6) mHer, za. 2) 13 cm.
1183. 1) a) 22+ (y + 0,6)° + 22 = 17; 6) na, mer. 2) 4 cm.
113.4. 1) a) x* +(y - 0,6)% + 22 = 14; 6) Her, Aa. 2) 9 cM.
113.5. 1) YKasaHHAR IIOCKOCTS: NepeceKaeT IAockocTh Ozy no

npaMoii AB, roe A [0; 0; ?] u B (0; 8; 0). Mo:xHO noKas3aTh, 4To

paccToRAne OT MeHTpa cihephl A0 5TOH NJOCKOCTH PABHO BhicOoTe OK

OpPAMOYTONBHOIO TpeyroibHuKa AQOB, Hs toro, ato OA = ?
u OB =8, HaxoguM, uro OK = 4. Tarx wak paccToAHHe OT LeHTPa

A0 IIOCKOCTH MeHbINIe paguayea cepbl, TO MOMHO YTBEDAKAATE, UTOD
MIOCKOCTh W ciepa Nepecerarorca. Pagnye ceuenun r = R? 42,

rge d — paccToAHMe OT 1eHTpPA A0 oaockoerA. Toraa
r=+25-16 =3. InuHa JHHNK IepecedeHNs paBHa 6n.

2) 147 V8 cm?. Vkazaumue. HeobxoguMe gokazaTh, 4MTO Tpe-
YTONLHHE ABJNAeTCSA NPABNMILHBLIM.

113.6. 1) Hda; 16n. VKasaHHe. VKAIAHHAS NAOCKOCTE IPOXO-
AUT Yepes Touky (6+2; 0; 0) u (0; 62; 0). JanbpHelimee penreHve aHa-
JIOTHYHO pelmeHUEy sagauu 113.5 (1). 2) 10 em.

113.7. 1) JaEHHe ypaBHEHUA HeoOXOAUMO NEPEOHNCATE B BHAe
-1P+@W-2P+(2+3P°=26n 2%+ (y - 4%+ (z + 3)* = 4. Koop-
AUHATH HeHTPOB chep: O, (1; 2; -3), O, (1 4; —-3). Paauycu chep
cooTBeTcTReHHO: R, = 5, R, = 2, PaccTogHHe MeXKAY NeHTpaMHu chep:
d=4124+22 =/, d < R, - R,. Buaumur, cdepn He mepeceralorTest u
IIAPEI HEe HMEKT OOGIOHX TOYeK.

2) Paccrosune or Toukn O go rpameit ABCD, AAB.B m
AA DD pasno 10 cM, uTo MeHBIIe paguyca cteprl. CregosaTesibHO,
cepa mepeceraer maockocTn ABC, AA B n AA,D n paguycs ceue-
Auil pasab 55 cM. PaccrosHuA A0 OCTAALHBIX TpaHeit Gonpme pa-
Auyca cpephl, a4 DOTOMY cihepa He MMeeT ¢ HHMH ofiux ToYek.

113.8. 1) Ha.

2) Cdepa mepeceraeT mwiockocTn ABC, ABB, u ADD,. B neproM
cJyuse pajNyC ceveHms paseH 6 cM, a B ABYX Apyrux 25 cm.

114.1, 1) 676r cm?. 2) 4% am,

114.2. 1) 400x cv?. 2) 67m cm®.

114.3. 1) 8761 cv? 2) 442 am.

1144, 1) 676n cM?, 2) 36x% cm?; 36n em®.

114.5. 1) Tyers paauyc chepe pasen R, a panuych ceueHnuit R,

2 2R 2
u R, (puc. 854). Torza R, =04 =,/R? - RT = RTJ_, R;=0,B=
2 2R V2
R?- :4_3;._ = %—i Hcmoanays yenoBHe, uMeeM 27 - R;‘— -
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Puc. 354 Pue. 365

52—5:6(2\/5—\/3) r, R(2V2-J8)=9@2V2-V5), R=09.
ILnomaas cdepu S = 4% - 81, S = 3241 cm®,

2) Pagnycmt cewenuiz r;=10cm n r,=8cm, AC=86cm
(puc. 355). Mz npaMoyroasHore TpeyroasHEKa ACO, cleayer, 4To
CO, =v64-36, CO, = V28 ¢cM. M3 OpAMOYroNbHOrG TPEYTONbHHKA
00, A cnenyet, uro R =+/100+28 = 128, R =82 cm.

114.6. 1) 144n cM®. 2) deMm; 5 om.

115.1. 1) 3% cm2. 2) 2402 1 cm®.

115.2. 1) 64x cm?. 2) 12n cm?.

115.3. 1) gﬁg—qu cm?, Vkasanwe. HenTp cheprl nexur B TOU-

-2 .

Ke TepecedeHHMA CepeJHHHOrD NephneHAHKYIApa K OOKOBOMY pebpy
ONHUPAMEAN ¢ €6 BiIcoToii. TAK KaKk yron HarjoHa GOKOBRIX pefep
K INIOCKOCTH OCHOBAaHHMA Goapme 45°, To meHTp cdephl HAXOAHTCHA
BHIII® TOll TLAGCKOCTH.

2) 45 n cml.

115.4. 1) 16n cm2, Yrasarmue, Heo6XOQUMO H3 MEHTPA OCHO-
BAHHA NHPAMHAAL! ONYCTHTh OePOEHAHKYAAP HA CTOPOHY OCHOBAHMA
H ero OCHOBaHMe COeIMHATEL ¢ BepiinHOd nupamnis, Hoayuum nu-
HelHHIN yToX ABYTPaHHOTO yria, o6pasoBanrore Goxopoit rpadbio
¢ IIQCKOCTLIO ocHoBaHKA. llenTp cdephl AeUT B TOUKE Iepecede-
HuA GHCCeXTPHCEL 3TOTO YIVIA ¢ BRICO-
TOH NHPAMHEIBI.

2) 355 n cn?,

115.5. 1) Bepmuaa nupaMBgel M
MPOSKTUPYETCA B LEHTP ORNHCAHHOIN
BOKDYT OCHOBAHHA  OKDYHOCTH.
Heuntrp onmcanBolf chephl JAeKHT B
TOUKe NepeceueHns cepeXHHHOro nep-
nenAuKyaAaApa EQ k peGpy AM ¢ Bul-
coroff nupamuam MO, (puc. 356).
Yepre:x JaH AnA choydad, Korda
¢ > 45°. Ecan e ¢ < 45°, To meHTp
chephl PACHONOKEH HUMe ILIOCKOCTH
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OCHOBRHHA, 8 npy ¢ = 45° DEeHTP cpeps! cOBTANAET C IeHTpOM OmH-
CaHHEOH OKOJNO ocHOBABUA OKPYKHOCTH. Pemerne 3aAaTR pnsa BeeX
cay4aeB copnafaeT. Paguyc QKPYIKHOCTH, oncanHON QKOO OCHO-

BRHHS, =83 AM=__-—9———*;EM=__T——————‘.Bnpamo~
2ginc 2 gino-co8 P 4gino:cos®
YTONBLHOM TpeyronbHAKe MEO £MOE =9- Toraa PAEBEYC cipephl
— & = i}
opepsl MO -

= Jesinm-cos §-8in @ 2sinu.-sin2q:'
Sopepst = ——rﬁi‘z‘" :
gin® o+ 810 2¢ _

2) B npmuoyronbnou -rpeyronbmme EKF {puc. 357) EK = 43,
/EFK =60°. Toraa KF= EK ctg 60° = 4, OK~= OF -KF=1.
Orciona cReAveT, qro naoank GoxoBoit [OBEPXHOCTH nUIHBADPA
g = 2nOK - EK=2%" 1-448, 8 =83 n cm’

115.6. 1} BepmuHS nupaMuAbl M npoeic'mpye'rca B HeHTp BUIM-
cagHoil B OCHOBAHHE OKPYKHOCTH- 1lenTp goncagHod 8 nUpaMuay
chepHl JleyKUT B TOUKS nepecesedndd GrCCceRTPHCH yria MDB ¢ BHCO-

roft MApAMHAABL MO, (puc. 358). AD=0"CO08 o, 0,0=AD g2 =
=acosu.tg%. Pmycnnucanﬂoﬁc@epu Jl%wep,,,---ool=01D-tgi’i--=
=a- i % tg Y

a-cosd tg2 tgz.

Smw=4mzcoszu-tg2‘-‘2—-tg3%.

2) Ha pUCYBKE 350 naofpaxeHo ocenoe ceueHHe goHyca BMeCTe
¢ OCceBsIM ceueHHEM BREHCAHHOTO B KOHVC aUIAAARa- MO, = MO -
_00,=10+3 403 =643, 0;B,=MO ctg 60° = 6. Tlnomexs 6o
woBOM [IoBePXHOCTH nInBAPa Q=21 0By 00, = ar - 6- 443
g = 4843 on’.




690
A C O D B
Puc. 359

116.1. 1) 7803 cm®. 2) 12 (3 ++/5) cm?,
116.2. 1) 12803 cm®. 2) 8 (5 ++/13) cnl.

116.38. 1) 2 ( . 2) 18 cn?.

116.4. 1) i’_": 2) 36 cmd.

116.5. 1) Ha TOUuKH B onycTum nepmesauxyasp BK ma AC
u Touku B, n K coegunum (pmc. 360); £B,KB = 60°, Tar Kak 910
auHeHHM# yroa AByrpaHHoro yriaa, o06padoBaHHOTO NJIOCKOCTBI}

ceYeHHA ¢ IJIOCKOCTHIO ocHoBauuMA; BO = %, BK = % - gin 60°=

z—m4—3. Ha rpeyroanuuxa B,BK wumeem BB, = BK tg 60°=%.
S8 _mﬂ\@' Vv m2J8 3m 3m3J_

o I S T
2) CE 1 AAB, {puc. 361), ZCB,E = o, Tak Kak 3T0 yroJ MexRAy
npamoit B,C w naockocreio AA,B,. [IpaMoyroab®ble TPeyroib-

HUKH AEC u CEB, pasum, a notomy B,C =1b, BC—btga H3 Tpe-

yronsuura B,BC cnesyer, uro BB, = Jb® —b% . tgla = ,,l 2o,

b tga, _ b tgaJeos 2a
$V=Supc BB = — o
43 m? etga /—cos 2u
116.6. 1) £-. 2) S i
117.1. 1) 480 3. 2) 8na®.
117.2. 1) 64 cm®. 2) 3468r.
117.3. 1) 19248 cM®. VY kasaHwue.

BocnoasayiiTeck TeM, YTO IiAOIMAAL OCHO-
BaEMA UPH3MEI DABHA NNOIIMAAH Ce4YeHHA,
YMHOKEHHOH HA KOCHHYC Yriaa Memny
MAIOCKOCTAMHE CeYe€HHNA B OCHOBSHHH.
g) *Q_
2cos &

2

Sasc =
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3 ns2
1174. 1) 324 ¢cm*. 2) —
4H cos? %

117.5. 1) Mb:!cuo AOKA3ATH, 4TO TpeyroasEuxk B, FE npameo-
YCONBHEIH ¢ IpAMBIM yriaoM B,FE (puc. 362). FE = (257 - 242 =7,

BE = 14. Uz tpeyroaeauka B,BE cueayer, uro BB, = /625 - 196 =
=4/429; S, = 147"@; V=S, ‘BB = 14743 . J3-143 = 4412\'143 i

2 2
na® tgo
—————. ¥Ka . Cm. e zamaum 115.5 (2).
1Cgat2) kazaHue. CM. pelleAre 3agaun (2)
3 3
117.6. 1) Eﬁ 2 M. ¥rxasaHwue. Bagauud peia-
2 36 (tgu+ 2y

OTCA aHamorudyHo sagauam 117.5 (1, 2).
118.1. 1) %. 2) 303 emd,

118.2. 1) 48+3. 2) 603 cm®.
1183. 1) 1252‘@
GOKOBBIe MPAHA — KBAAPATHI.
2) a2b 43
12
GoxoBoe pebpo AA, DmepmeHAUKYJIApHO CTOpDOHe ocHopaHHsa BC.
Iocxe aTore moerpoliTe NepHeHEAKYIAPHOE CeUeHEE NPHIME IAGC-
KOCTBLIO, npoxogameil gepesd BC, 1 HalifuTe ero mnomais.

cv®. ¥ xasanrne. Jlokaxure, 9T0 HAKJIOHHEIE

. ¥YrasaHue, [IpeapapHTeIbHO HYKHO KOKASATh, YTO

1184, 1) %i—ﬁ— em®. VkasaHue. JIokamxnTe, 94TO rpaHb, Npo-

XonAnlaA Uepes Epyrod KarteT, — KBagpar.

2) mT‘ ¥xazanue. Bagaua pelnaeTcs &HANOTPHIHO 3ajade
118.3 (2).

118.5. 1) Tak wak Bce pefpa NpU3MBl pPABHE Mexny coboit
uLAAC=ZAAB=60°, 10 A;A=AB=A,C u pepminra A, npo-
eKTHPYETCA B IeHTP OPABMILHOTG TpeyroabHEKa ABC (pne. 363).
Hcoonssysa TeopeMy O Tpex NepneHAHKYIRPAX, MOMHO JOKA3ATE,

B,

Pue. 362 Puc. 563
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gro BC 1 AA,, a Tar xar AA, || CC,,
7o CC, L1 CB. YuuTHBAA YCJIOBHE,
MOX<HO YTBep:kIaTh, uTo0 CC,B\B —
kpagpar. Tax xax Sece,p,p= @ J%O
pe6po NpHAMEI PABHO /@ H AK=E'
Hz rpeyroaranka AA,K cneayer, urto

AIK= Q—%=—{{—?‘; SABC=T’

- _ Q3 J20 _ Q2@ Pnc, 364
V=_8,,p5 -4A4,K 2 - 4

2) PaceromgEne ot GokoBoro pefipa [0 AMATOHANH IPOTHEOIOJIOM-
HOHM rIpaHH pPABHO PACCTOAHHIO oT OOKOBOTO pebpa Ao vTol rpamm.
TlocTpouM nmepOeHAWKYNAAPHOE ceveHuwe npuambl. {Iyets d — pac-
cTossHMe oOT OGoKoBoro pefpa Ao NpoTEBOXEXKamed GoxoBoil rpa-
HH, M -— CTOPOHA NIEePIeHAMKYJAPHOrC CeYeHMdA, IPOTHEOJeXHa-
masa oroMy OoxkoBomMy pebpy, m [ — GokoBoe peGpo NpH3IMEL.

V=8 -l=%d-m-l=%d-Q,r,qu—nnomuhﬁoxonoﬁrpa-

nepu. ced

mu. Toraa V = % . 5 - 40 = 100 cn®.

118.8. 1) Tar xak £LAAD=/A AB, To pepmuna A, OPOEKTH-
pyeres BHa GuccexTpucy yrna BAD, 1. e, Ha guarcoHan:s poMGa AC
(puc. 364). Henoxwsya TeopeMy 0 Tpex NEpHeHAMKYIApPAX, MOK-
HO JgokasaTh, 4yTo BD 1 AA,. Torna BB,D,D — npaMoyroasHuK.
Ilycre pnuHa peGpa napaniefienimens pasHa m. YUUTHBAA YCHOBHE,

ameeM m2+2 =S um= %. Onycrum neponeHaukynap A E Ha AD u
: 2

coeguanM ToukM £ m K, toraa EK 1 AD. U3 npAMOYTORLERIX Tpe-

yronsHuKoB A EA, KEA u A, KA nonyium AE=%, AK=mTJ§,

2 3
A1K=.‘,m2—2% =mTJ2~° S spcp = m?, V=SABCD‘AIK=—”E‘§_J'§"

8 TAK KAK m=f§, TO V=Sf§.
N2 232

2) 802 cM®. YkasamHne. Bagaua pelmlaeTcA AHAJOTHYHO 34-
pave 118.5 (2). 5
1191, 1) 24 e, 2) H8

119.2. 1) 726 e, 2) 223

27
119.3. 1 am® oy a®y3
) 3sin? o-cosn ) 12
dtJ3 a®J3
T

119.5. 1) Ha Touxu E (puc. 365) onycraeM mNepueHIHKY-
nap EF ma peGpo DB W Toury F coeguHAeM ¢ TOYKAMH A mn
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Pnc. 365 ' Puc. 366

ZAFC =0 — sauHeliHW#A yTon ABYIrPaHHOTO YIA&a, OODA3OBAMNHOrO
ABYMA CMeXHBIMHM OOKOBHIMH rpapamu. Ha momobua TpeyroabHHs-

ko DOB u EFB cneayer, uto bo _ OB » orcoga DO = EF-OB

EF FB FB °’
=2 otg & =4
EF—zctgz,OB "

Ha tpeyroneHuka EFB cnepver, aTo

2 2
FBzJ&_a_ 20 _8 [g ;e 0,
1 4 cltg 2 =3 3 -ctg 2

Torza
DO = a-ctg%-a& _ actg% )
2J§-aJ3—ct32% J§J3—ct32%
o o
V 102\!{5 acmi a3cm§
_5 L] —

Yo sl 1z 3-ag?
BaMeuanue. OrBeT MOKeT GHITE MOJAYYeH M B TaKoli Qopme:

Fepg
v ao::oe;2

12 J4sin2% 1
yEET

2) Tar xak naockocTd APC n1 ABC BaaHMHO HeDREeHIHKYIADHEL,
TO BRICOTA mupaMHian PK npuraasekart rpaau APC (pac. 366). Yun-
THIBAA, YTO ABE OCTAALHEIC GOKOBLIC I'DAHN COCTABAAIOT ¢ IAOCKOCTLIO
OCHOBAHMA PABHBI® YL, MOMHO JOKA3ATh, 4T0 BK — OHCceKTpH-
ca yrma ABC. ZKBC=30° KC=a-tg30°=%; PK=KC=4,

s, —a, y_1.6°43 a _a® . .
ABC 2 2 2 3 8
a8 J2 cos®
119.6. 1) s Yrasanue., 3ajavMa peuracTca aHANAO-
—COsS X

reuHO a3apgaue 119.5 (1).
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2) PO L ABC (pmc. 367), ZPEO= P
= ZPFQ = 45° — nuHeitHe yriam JABYy-
TPAHHEIX YIJIOB, KOTOpLle 06pasyior Go-
KOBHE TPAaHHM C IJIGCKOCTBIY OCHOBAHIA.

Momxuo poxasats, 4910 FEOFC — xBap- B
par, M, IOpHHAB €ro CTOPOHY 3a X, CO-
CTABHATH ABHEHME G =X + *=. Orcwo-
ot J3 p
a3(~3-1) .

BJa x=—————", BmhecoTa nHpaMHALI -

- 2 A E C
H=x=aJ§(J§ n sza,/g;

2 Puec. 367

2
vo1,a%3 av3(¥3-1) a3(¥8-1)
3 2 2 B 4
119.7. OfreM DpaBUABHOTO TeTpasl-

pa ¢ pefpoM, pABHBIM &, PABEH alf'

Pebpo EKaMAOro CcpesaHHoro TETpPaApa
PABHO -‘3-'- (pmc. 368). Toraa ero ofmeM pa-

3
BEH “—"@. OfbeM MHOrOTPAHHUKA paBes

824
ad 2 a®/2 _ 23232
12 4 324 = 324 - TOVAR
Vimororpanmaxa - 23482 432 — 23
Veerpasnpa 824 12 27

119.8. %. YkasaHHe. 3ajJaua pe-
nIaeTcA AHAJOrMaIHO 3anade 119.7.
120.1. 1) 20 cn®, 2) 28°V2

12
120.2. 1) 120 cn®. 2) l";_.
1203, 1) 1652 , am®
3 81sin2a- cosa

32!1{3 2) 31l:d3
3 3ainfo- cosc
120.5. 1) Ecau oceBblM ceTeHHEM KO-

HYyCA ABINETCH TYROYTOJbHBINA Tpeyroian-
HAK, TO HAHOOABLIVIO NAOCIIAJEL MMEeT CedeHHe CO B3AHMHO IepnedH-

BUKYIAPHEIMH ofpasyiomuma. S,p,= %, S, pp= % L? - sin APB

120.4. 1)

Pac. 369

(puc. 369). Ilo ycaoBHIO0 3agaun % =L%.sin APB, sin APB = -;—
n  ZAPB=150°, Tworama <ZPAO=15°, R=AO=L cos15°,
H =L sin 15° v=§ aL? cos? 15° - L sin 15°=%1:L3 cos 15°.

2} 60°, Yrasauune. HeolxoguMo BOCHOJBIOBATHCA TEM, YTO
CYyMMAa OCHOBAHAA Tpanemun paBHA cymme ee GoxoBuix cTopoH. Torga
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GoKOBEE CTODOHEL PABHBEI § CM M He NPEACTABJACT TPYAA HANTH Aua-
MeTp OCHOBAHUA KOHYCA, T. €. BEICOTY TPAMEIMH,

120.6. 1) % nH3 tg? 67°30" = % rH® (V2 + 1)%. Vkazanwe. Baga-

g4 pemaeTcH amanorudHo sagaue 120.56 (1).
2) 45°, ¥xasaxne, HeofXoguMo IOKA3IaTh, UTO OCHOBAHME
Tpaneuu ABIASTCA AWAMETPOM OCHOBAHHA KOHYCA M PaBHO 8 cu.
120.7. Ha pueyuke 370 FM, FO u MO cooreercrRenHo ofpaay-
IOmMAH, BEICOTA ¥ PAAMYC OCHOBAHMA KOHYycA. 3HAA AJAMHK CTODOH
TpeyronbHHKa CMB, MOMHEO HAIITH paguyc OODHCAHHON OKOJO HEro

OKDYKHOCTH: MO=§;5-. Ha rpeyronsumka AME, rae AM =10,
ME =8 n AE =6+3, saxonum xocuuyc yraa AME: 108 = 100 +

+64-2-80cos AME, cos AME=T. Torma tgAM =@,
FO = MO- tgAME-i—s-—37£~752?.
y=1,.625 7539 15626739
J__s 16 28 448
120.8. l%ﬂ em?, YkasaEWe, 3agaua pelIaeTca aHAIO-
ruyHo zagade 120.7,
121.1. 13 =2 ”_ M3, 2) 4"“ 121.2. 1) = o, 2) 5""
144‘ 3 3
121.3. 1) =—2 cu3. 2) 576x. 121.4. 1) 7 cv®. 2) 8064m.

121.5. 1) Ha pucyrke 371 ED,F — cedeHHe ILIOCKOCTHIO,
npoxofamelt depez sepmmHEy [, B nepneEankynaproit B, D,.
HeofxoauMo orMeruTe, ur0o EF || AC, D E| AA, u D F| CCy;

ED=AD - A\D,=4; EF =42; Sgp s = % EF.D,K, rne D,K —
BhIcoTa OHMpaMHAH. Ilo YCJIOBHIO SEDIF =6+/2. Orciona cAegyer,
wro DK = 3.

+3 (100 + 36 + /100 - 36) cM® = 196 cm®,

e:m-n

Prc. 370 Puc, 371



2) O6nem tena BpameHusas V=V 00— Vipo
(puc. 372);

V=%n-A0(ABE+ocﬂ+AB-OC)—
—%nAO-OD2=—;-1t-AO(OCZ+AB-OC):

80~

=%mo - OC (OC + AB);
AQ =343, OD=38, OC =6. 0 D c
1-8v3-6-(6+8) cm® = 541 V3 cmd. Pue. 872

1
V==
3

121.8. 1) $ aM®, Vrasauane. HeofXoquMo AOKA3ATH, YTO

32000nv8 4
T CM™.

122.1. 1) 272 ex?. 2) _50% an®. 122.2. 1) 3?7“ e, 2) 2"'3& e,

CeyeHHEM ABMASTCH NDAMOYIOJIBHHAK. 2)

122.3. 1) fla. 2) 33 % 1224, 1) Her. 2) E’E'Zfi .

- 122.5. 1) Ha pucyHke 373, 4 DOKA3AHREI OCEBOE CeUYeHHE KOHY-
ca M BNHCAHHOTO B Hero mapa. Beicora koHyca H = 3r, Pa-
AMyc ocHOBAMMA KoHyca R=r3. V.= % n- 3r% - 3r=3nr%
Vmapa = % 13 Voo = 3873 — % wrd = i’l‘ai IIycre x — YpOBEHB

JMUIKOCTH [eCNe TOr9, KAK IIAP BEIHYT M3 cocyia (puc. 373, 6).

1 2 8 r3 ] ]
mmm“=§n--x3—-x=w; ;5“3 =£xg—; x® =15r%, x =r V15,

2) O, — UeHTp ' BOHMCAEHOTO B NHpAaMHIy mapa (peEc. 374),
KO, — 6mecexrpuca /PKO, K - ggll ; PE=5; PR=15cm.

PO = J225 81 em =12 cM. Paguyc coepu R = 3 = -g— cm. ITmo-

o

mane chepu S =4x- %1, § = 81x cm?.

a) 6)
Pwrc. 373 Puec. 374
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122.8. 1) 4500n cn®. 2) 16a oM. M

Yrasaune, Sajavua pemaercsa aHANO-
ruveEoe 3apauve 122.5 (2).

1227, IIyert R — paguyc BIHCAHHOrO
mapa, ¢ — BeAMVMHHA Yyraa wMexay obpa-
avomiell KOHYCA M INAOCKOCTHH OCHOBAHUA
(puc. 375). Pagmyc ocHoBAHEA KoHyca r=

O,
=Rctgg.Buco'raxonycaH=Rctgg-tgtp.
Vs =3 "R ctg? 3 Rotg 2-tg9= 4 o B
<R3 igo = - Puc. 376
T i ®  3uil® g Ve =5 TR
3tg* T Fitg2 L|1-tg2 2
0t st
3
Hexoaa ma yeaoBmE, HMeeM 2xR = %-g—nRa.
19 1= 22)
3tg 2( tg 2
IIyere tg? §=a > 0. Torza moayuaem ypapHeHuMe 9a% ~9a +2=0,

ROpHHROTOpOI‘OdI=%na2=§; tg%:% n¢=60°mmtgg=§
J6&

u =2 arctg 3"
1228, 11:—4arctg§ nau % — 4 arctg ? ¥rasanue. 3anaqga

peInaeTCA AHEAOTHYHO 3agagde 122.7.
123.1. 1) a) B naockoctu Oxy; 6) % 2y 0.

123.2. 1) a) B nneckoct:t Oxy; 6) 7. 2) 0.

123.3. 1) a) IlapanmeabHo maockoctn Oxy; G 10.

Yrasagne, Brucora H nHpaMHABN paBHA MOZYAI0 DPA3IHOCTH
ANNJIHMKAT BepIINHH MAPAMHALI M BeplIIME ocHOBAHHA; H =3, 2) 0,

123.4. 1) a) Ilapaanensuc naockoctn Oxy; 6 10.

Vkasanme. CM. ykasamme K sagaue 123.3. H=|-5-1|=86.

123.5. 1) IIycre RoopnnHaTbl sepmEan D (-2; 0; 2), rae 2> 0
(puc. 376), AD {-2; 2; z}, BC {2; 0; 0}. Ecau ¢ — yron Memxzay npa-
MEIMH AD u AC, 10

cos(p = -4 =__2
ofe+ 22| J8+22
2

=1 YunaTHBafg, uto z > 0, mony-
Jorat 2

yaeM z = 2+/2. B TaroM cayuae AC = 2, BC = 2, BD =22 g naxox-
JeHMe NNOIMIAAM NOBEPXHOCTH TETPAsAPA He EHIZRIBAST 3ATPYAHEHHIl.
Ona papHa 2 (3 + V2 + 3).

Mo yenosuw ¢ = 6§0°, Toraa
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D(-2;0;2)

B(-2;0;0)

L

A©;-2:0) J/ co:0:0)
X
Pune. 376

2) ITomectaM xy6 B DPAMOYHrOILHYK CHCTEMY KOOPAHHAT,
KAK »TO MOKa3aHo Ha pucyuxke 377, Ioaoxum, uro pefpo Kyba

.o 1 1,91 . 0: .1,
paszto 1. Toraa E (1,0, 2), F (2,1, 2), B, (0;0; 1), M (L 2,0) n
Eﬁ'{-%;no}. B.M {1;%;—1}. Orcopa EF-BM =-1+140=0.

123.6. 1} 4(2+J§). 2} 0. YrasaHHe. 3aJ89H PpelISOTCH
aHanoruquoe sanadaM 123.5 (1, 2).

124.1. 72) a) Hapannearnm; 6) mepeceKkaloTcaA; B} CKPEIIHBA-
woTea. 3) 7

124.2, 2) a) Iapanaemsus; 6) CKpPEIUBAIOTCH; B) Nepecexa-
wred, 3) g

124.8, 2) arctg?. 3) %. YKasanue. 00beM LIpPH3MB

AEBDFC paBen npoussefeHN0 MACIAAH NMEPOEHAHEKYAADHOTO cede-
mra KEB na nnuny Gokosoro pebpa AD (puc. 378).

Purec. 377 Pue. 378
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Puc. 380

124.4. 2) arctg 2J_ 3) % ¥rasanue, ObfbeM nepaMugu

CAEFB papen § SAEFBCL, rae CL — BricoTa aroil nupaMuan

{puc. 379).

124.5. IIyers AEF — ucxkoMoe ceuenne, toraa AK, L MK u
EF || BC (puc. 380). IIycTe cTOPOHA OCHOBAHHA NUDAMMILL PABHE ¢
H YToa x — YIonm Mexay peGpom AM @ nnockocThio cedeHud. AK, =

__C‘JE . o 30. aJ_ o GJ_ a =
=Ty e 807= NS KiK=mgm s 6072 " 28 cos60°
- MK =ME-EK=L% a3 _ o , MK _1 Torna mns

43’ 3 1 4#'_ KK 3
HOCTPOSHNA ceueHHA Heobxognmo anodemy nupaMuant MK pasaeauTs
B orHowreHn® 1 : 3 m ponywennyw Touky K, COeaHHETE ¢ Bepmu-
voit mHpaMHAK A. Yepes »TY € TOUKY OpPOBeCTH npamyw EF,
napananenciyio BC. Ilepecexarommeca opaMile AK, u EF sapawt
NAOCKOCTE ceueHHA. TpeyronsEuxk AEF — mcroMoe ceqenne H3 no-

EF _
EMFu CMB

OOOHA TPeyrOAEHHKOB ucC CHexyer, UTo —— BC MK

BC- MK MK 1
EF=__._—-!..=E._ t X = l=_ X = arc

Mk 4 BTTUR, 3.3 %35

S =l,2.8_32". o ¢ _1.8¢% o _a®y3

AEF "9 4 "4  32° MAEF — 3 32 443 3884
v =1.02/8 a_a®V8,  _a®V3 a8 _154°8. Vi _ 1
MABC "3 4 2 24 ' 2 24 384 384 'V, 15

124.6. 2) arecsin % 3) %. ¥kazaaue. HecroMoe ceveHHe
Haofpaxkeso Ha pEcyEke 3881, roe LK L MP u EF| AB,
ZMCK = x — yron mexay pebpoM MC B nIOCKOCTHIO CeUenUA, NPH-
gem sin x = %ﬁi
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2 X
125.1. 2) arctg 2. 3) 3‘34_‘5—5. 4) dnE?.

125.2. 2) arctg V2. 3) a3, 4) "“234_2— .

4RZ ctg? &

___ "2 20 o
125.3. 1) ool 2) 2R cos 9 3) arctg ( 7 ]

3R? otg2 2.3 tge
1254. 1) ——— 2 2) 2R cos? . 3) arctg (—]

COBIL 2 2
125.5. Bmas niomaae ommcawHoil chephbi, HAXOAHM ee paguyc:
R =2, Ha pucyake 382 O, — neurp omnucanzHo#t cdepst,

‘ohepar ‘V’E .
a BO; — ee paguye. AC = 2R gin 20, rae R — paguyc OCHOBaHHS

oEInggpa, R = ) si(:l o Hs mpamoyroavsoro TpeyronpEMEa BO,0,
z z a /- cos 4ot
O,=|2___24& =
HaxoguM 0,0, J 5 Toin®oa TV Bricora umnamHELpa
{7 orpaMrAaL) H = & y_cosfa ;;:;Z‘m. IInomans GorOBOH NOBEpPXHOCTH IjH-
t f-cosda
aunapa 8 =2nRH = m—-;::—— ZBDE = p — yron Mexmay pel-
sin
poM DB u nmockocTeio ADC. Hs rpeyronbEuka DBE Haxoaum, y€ro

) s B aﬂta
tgcp=@= sin‘a |, gin® o _ 1, g “H;

DB Joocda’ ¢ = arctg T coade Vnmum_a 4
vV = ng Ommga Vmpamu :231112‘1'31112@

LR ¢ gin? 20 2 3n

2 cos? & 2sina-cos® &
125.8. 1) 22 VOBY 9y aretg —2. 3)
20 Jeoso

3n

Puc. 381 Pue. 382



OTBeTH K KOHTPOJLHHM 3aXaHHAM

1.1. 1) 42 cm uau 8 cM. 2) 78°. 3) [lre ToYKH BHe oTpesKa AB,
HA PACCTOAHHH 2 CM OT €r0 KOHIOOR.

1.2. 1) 27 ¢m unp 3 cm,. 2) 120° 3) Tarmx TOYEeR HET.

1.3. 1) 33 cm uar 3 cm. 2) 126°. 3} Jire TouKM BHe OTpe3Ka
MN, Ha pacCcTOAHHM 2 CM OT ero KOHIOB.

14. 1) 29 ¢m unu 21 cmq. 2) 100°. 3) Takux Touek HeT.
2.1. 3) a) 110°% 6) 2 cm.

2.2, 3) a) 73° 6) 26 cM.

2.3. 8) a) 4 cm; 6) 115°,

2.4. 3) a) 50° 6) 140 mm.

3.1. 2) 27°, 27°, 126°,

3.2. 2) 64°. 8.3. 2) 106°.

3.4. 2) 46°,

4.1. 1) 80°. 2) Moxer GmTL 39°. 3) 36 oM.
4.2, 1) 100°. 2) Moxer GuTh 79°. 8) 24 cm.
4.3. 1) 65° 2) MomeT 6uTh 69°. 3) 21 cm.
4.4. 1) 100°. 2) Moxer Gure 74°. 3) 18 cm.
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 am.

6.2. 1) 60°, 120°. 2) 6) 41 cm.

6.3. 1) 15°, 75° 2) 6) 23 cM.

8.4. 1) 25°, 25°, 130°. 2) 6) 41 cm.

7.1. 1) 780 cM%. 2) 160 cu®. 4) 6 cm.

7.2. 1) 154 em?. 2) 100 cv®. 4) 3 om.

7.3. 1) 15 cM. 2) 54 cm2.

7.4. 1) 12 cm. 2) 96 cmZ.

81.1)6) 3:1; 9:1, 2) 363 cm2. 3) 8 cm.
8.2. 1) 6) 4:49; 2:7. 2) 84 ¢cm,

8.3. 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‘—;-; 2acosZ,

2
a
9 % |
9.2. 1) 55°, 85° 7,2. 2) 72,9cm. 3) —% ; dtgl. 4) E.
2 coa & 2 P
2
5. ] ' .1 4 . . . a : .4 E-
9.8. 1) 33°55’, 56°5’, 0,35. 2) 24.4 cM. 3) o8 a tg o. 4) "



94. 1) 50°42, 39°18’, 28,5. 2) 21,86cm. 3) asina,

a+acosa 4) %.

10.1. 1) 163 cm. 3) 4,8 cm. 4) Her.
10.2. 1) 1242 cm. 3) 3 cm. 4) Her.
10.3. 1) 5 ca. 3) 30°. 4) Her.

104. 1) 203"{5 em. 3) 45°. 4) Her.

11.1. 2) a) 62‘,:%535\»%65; 6) BOGMONKHO, X = —

l —
. 3) —-4.
11.2. 2) a) BM = BC -2 ac; 6) mer. 3) -1,

11.3. 2) a) CO=CP + % CM; 6) BosmoxHo, y = —0,5.

3) MA =-1,5MC.

114. 2) a) n?o'=§nﬁ'r—ﬁr’; 6) mer.

12.1. 2) (x + 3)% + (y — 2)°* = 25. 4) Her.

12,2, 1) 17. 2) Ha. 4) OBy TOUKY.

12.3. 2) (x - 2)% + (y - 12 = 25.

12.4. 1) 17. 2) He npuHagnexuT.

13.1. 1) 0,64. 2) 41,2, 3) TpeyroasHEHK OCTPOYrOXbHHIE.

4) a® sin® 30 sin' 2 sin? a.

4)

4)

1)

2 .
13.2. 1) 9,91. 2) 1,21, 3) TpeyroAsHHEK TYIOYrOJALHBIA,
b? sin? 8o sin 4¢

sin? ¢
13.3. 1) 0,63. 2) 27.7. 3) TpeyYroJbHHK OCTDOYTOJLEEIA.

b2 sin;—"s&in2 ¢

39
29ln—
an

13.4. 1) 25,6. 2) 0,52, 3) TpeyroabHHMK TYNOYroAbHBIN.

a? gin? %a ain 2o

12 O
sin< =
2

14.1. 1) 187 M2, 2) 90°. 3) 543 .
14.2. 1) 48n cn. 2) 20°. 3) ?;ﬂ/ﬁ cM.

14.3. 1) 576 cx®. 2) 6%1:. 3) 2143 cm.

14.4. 1) 7243 au®. 2) 48% e, 3) %Jﬁ cm.
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15.1. 1) 1,8 cu. 2) 0,8; 0,75, 3) 4 cM, 5 cM, 6 em2.
4) CD =CB + 0,64BA. 5) 6,25n cu?.

15.2, 1) 33 cm; 2443 cM? 2) 2437 cM. 3) Pasmocroponuuil.
4) DE =~CD + 0,75CB.

153 1) 23 2"'_ on; ¥ em?. 2) 5: 3. m;@ on?.
4) BE = O,ZAD - AB.

15.4. 1) 4 cM; 12 cm?®. 2) 0,6; 0,75. 3) 3,6 cmM.
4) AK = AC + 0,72CB. 5) 3n cm.

16.1. 2) Ckpemmusaiorca, 50°.

16.2. 2) CkpemmusawTcsa, 35°.

16.3. 2) Ckpemmusawted, 55°.

16.4. 2) CkpemuBaiorcda, 65°.

17.1. 1) 12 em?. 3) Hesnnas.

17.2. 1) 108 cM%. 3) Ilepecekarored.

17.3. 1) 14 cm®. 3) Moxno.

17.4. 1) 124 cM?. 3) Ilepecexarorca.

18.1. 1) 17 em. 2) 30°. 3} Ksazapar.

18.2, 1) 17 eM. 2) 60°. 3) 90°,

18.3. 1) 11 cm. 2) 30°. 3) 90°.

184. 1) 12 cm. 2) 45°. 3) Keaapar.

19.1. 1) 96 cM®. 2) a) Eif%@ cm?; 6) ? oM

19.2. 1) 815 (V2 + 1) cn®. 2) a) 48 cm?; 6) V3 cM.

19.3. 1) 162 M2 2) a) #(1+I) em?; 6) ﬁ e,

19.4. 1) 87 (1+3) em?, 2) a) 6443 (2+8) cm2 6) 23 cm.

20.1. 1) a) AD,; 6) AB. 2) lb’+1$+l&. 3) 2a+18+c.

2 3 3
20.2. 1) a) AD; 6) D,C. 2) —§b +% +%‘. 3) %E+%E+E.
20.3. 1} a) BIA, 6) CCl. 2) 4a 4e: +2d. 3) 3a +3b +3c.
—r-' — -§ l+ l—- l-i- - l-»
20.4. 1) a) C,B; 6) AD. 2) ~2a+15+1¢. 3) La+b+1d
21.1. 1) 150° 2) —4+2 -32. 3) a) ig_i; 6) arcos Y15,
4) Ilnockocte Oxz.
21.2. 1) 185°. *1’15_5
4) Ocs Oy.
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21.3. 1) 150°. 2) —82.5. 3) a) V5¢; 6) arccos %
4) ILrockocts Oxy.

21.4. 1) 45° 2) -643-16. 3) a) i 6) arccos — J_ . Oce Ox.

22.1. 1) 3 cm. 2) 0,51L2 (1+2). 3) %L.
22.2. 1) 4 cn. 2) 4na®. 3) 0,5 V3a.

22.3. 1) 5 em. 2) #R? (1+2). 8) ?3.
224, 1) 5cm. 2) 2rR? (1++2). 3) 05V2 R.
23.1. 1) 48 v, 2) "_Ri‘“’;;“f-?. 3) 33 em.

232, 1) 2098 3 g Znditga g 5VB
3 0082 atgo 2
3 2
233, 1) 1892 8 9) B9 oy 5 5o,
3 Bcos? &
3
23.4. 1) 2562 (2 gy 2mIVCBO g 4
3 coa® 2
2
24.1. 1) 48. 2) 1247. 3) arccos g. 4) 36. 5) 9.37§£.
6) arcsin %.
24.2. 1) 6+/39. 2) 1243. 8) arccos%. 4) -12. 5) %(Jﬁ—z)s.
. 3439
6) arcsin 56
24.3. 1) 3247. 2) ’28‘@. 3) 2 arctg :g._‘-. 4) 48. 5) 2"‘;37"5.
6) arcsin @

244. 1) 643. 2) 3. 3) arctg*’_ 4) -3. 5) 4:: 6) arcsina—g{.
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