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Ipeancaosue

Ha HayanbHOM 3Tame M3yYeHUS reOMETPUU OCHOBHYIO TPYAHOCTL IJIS
yyauuxcs npeJcraBiseT BhINOJHEeHHe YyepTexka. KpoMe Toro, Ha ero BBIIIOJI-
HeHMe pacXxoAyeTcsa MHOT'O BpeMEeHH.

IIpepsnaraeMoe BHUMaHHUIO YUTaTeJasd HOcoOMe CTABUT IeJIbI0 YCTPAHUTH
9TOT npobes ¢ MIOMOIIBIO I'OTOBBIX YepTeXxKei.

Ha ypokax reoMeTpuu O4eHb 4YaCTO KaKAoe BhICKa3blBAHHE M OTBET Ha
BOIIPOC XOJI)KHBI, KaK IIPaBUJIO, COIPOBOXKIAAThbCA XeMOHCTpaluei yepre-
JKa, IPUYEM YepTerX U JaHHble M3 YCJOBUSA 3aZa4yM KOJKHBI HAXOAUTHCA
mepej rjasaMy yYallMXcCA B mpouecce peureHud 3agauu. Korjga yuamuecs
HarJIsAgHO BUASAT YCJIOBHE, TO Jlerde pelaroT 3afaun. I1o aToil mpuyuHe ympaxk-
HEeHHUA Ha FOTOBBLIX YEPTEXKaX OKAa3bIBAIOT HEOIIEHUMYIO IIOMOIIIL B YCBOEHUU U
3aKpeIJIeHN HOBBIX MOHATUM U TeopeM, JAal0T BO3MOXKHOCTH B Te€UeHUe MUHU-
MyMa BpeMEHH YCBOUTH ¥ MOBTOPUTH 3HAYUTEIbHO 601N 00beM MaTepHaa,
TeM CaMbIM HapaIllUBaTh TeMI paboThl HA YPOKaX.

KpoMe Toro, st ynpakxHeHHs CIIOCOOCTBYIOT aKTHBHM3AIlMH MBICJIUTEJIb-
HOH JeATeJbHOCTH ydYalluxcs, 00y4yalT yMEHHIO TPaMOTHO pacCyXAaTh,
HaxXOAUTH B HUX 06II1ee U JejlaTh pa3juYUsa, COIIOCTABJIATH U NPOTUBOMNOCTAB-
JIAAITh, NEJIATh IPABUJIbHLIE BBIBOJbI.

B moco6uu Ha Bcex yepTeKax paBHBIE YIVIBI U OTPE3KU OTMEYEeHBI OAUHA-
KOBBIMM 3HAKaMH, IPAMBIE YIJIbI — KBaApaTHKaMH, 3TO JaeT BO3MOXKXHOCTh
y4auiuMcA 3HAYNTEJbHO ObICTpEE OPUEHTHPOBATLCA B yCJAOBUAX 3aayu.
BoasinuHCTBO 3aja4 ONpeHa3HaYeHBl B KaUyeCTBe YCTHBHIX YIPa’KHEHUH.
Yuurenr MOXKeT IO CBOEMY YCMOTPEHUIO 3apaHee MOATOTOBUTh UX HA JOCKe
HMJIM IJIAKATaX U OTBOAMUTH Ha peuieHue no 10—15 MUHYT B Hayage KaKAOTO
ypoka. [TocKoJIbKY 3a1a4M €CTh U MOCJ0KHee (OHU DACIIOJIOMKEHbI, KaK IIpa-
BHJIO, B KOHIIE KaXKJA0M TabJIHIBI), TO YYUTEJIbL MOXKET BHIODATH T€ UJIN HHBIE
VIPa’XHEHUSA B 3aBUCHUMOCTH OT YPOBHSA ITOATOTOBJIEHHOCTH KJlacca.

IIpu BHITOJMIHEHHH YIPAXHEHUH HPOHMCXOAUT aKTUBHAA MBICJUTEJbHAA
JeATEeJIbPHOCTh YYalIUXCA, YTO B CBOIO OUepeab IPUBOAUT K d3DPEeKTUBHOMY
HEIIPOM3BOJIbHOMY 3alIOMHMHAHUIO ONpeJeeHUii, CBOMCTB U MPU3HAKOB U3y~
yaeMbIX ¢uryp. OnpesesieHnsa, cBoMCcTBa M IPU3HAKU PAaCCMAaTPUBAEMbIX
duryp nepuogu4YecKH IMOBTOPAIOTCA B IPOllecce BRINOJHEHUA pa3HoobOpas-
HBIX YIIPaXHEHUH, YTO IPUBOJUT B UTOT€ K IPOAYKTHBHOMY 3aIIOMUHAHHUIO.
BoJibioe 3HaYeHHe UMeeT U TO, YTO Y4aIUecsa C GOJBITHM YAOBOJILCTBHEM
IpeANOYUTAIOT BBIMOJHATH 3TH yIpPaXHEeHUs, YeM OTBeYaTh Ha TeopeTHde-
CKHe BOIIPOCHI.

HaxkoHel, mpeasaraeMbie yIpaXXHeHUs OLICTPO FOTOBAT YYAIITUXCA K 3a-
NOMHHAHUIO U CAMOCTOSATEJbHOMY PELIeHUIO TAKUX 3aJa4, A KOTOPBIX 9THU
yIpakHeHUs ABJIAIOTCA dJIeMEHTaMH.
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IIpegnaraemas MeTOAMKA NMPOBEAEHUSA YPOKOB C MCIOJb30BAHUEM YII-
pPaXHEeHHW Ha FOTOBBIX YepTeKaX, HECOMHEHHO, CIIOCOOCTBYeT MOBBIHNICHUIO
TBOPYECKOH aKTHBHOCTH YYaIl[UXCs, PA3BUTHIO JOTHYECKOI'0 MBIHIJIEHUA, AB-
nserca 3¢¢GeKTUBHBIM CPE/ICTBOM YCBOEHUSA U 3aKPeEIJIeHUS TEOPeTHYEeCKOro
MaTepHaJa.

ITocobue nmpexacraBiseT coboii TpH KOMILJIEKTa YIPaXXHEHHI O reoMer-
pUH 1A ydamuxca 7—9 KjaaccoB, COCTaBJIEHHBIX B Buie tabaun. Bee 3axa-
HHUA COOTBETCTBYIOT HBIHE AEHCTBYIOLIEH IIporpaMme 1o reoMeTpuu (IJIaHU-
merpun). ITocobue mMoxker GBITH MCIIOJB30BAHO YUUTENAMHU, paboTaroIuMHU
no yuebHUKY JI.C. Atanacaua «I'eomerpus, 7-11» u ApyruM KHUraMm.

B noco6uu 12 Tabnaun ana 7 kjaaceca, 25 aaa 8 u 12 aaa 9 kaacca. B kax-
IO Tabauue KOJMYECTBO 3a4a4 pa3jnyHo. Kak npaBuio, OHU COCTaBJIEHbI B
IopsAAKe BO3pacTaloileil TPYIHOCTH, YTO Ja€T BO3MOXKHOCTDb YUUTEIIO IIPOBO-
IUTHL paboTy nuddepeHIINPOBaHHO.

K maubosiee TpyIHBLIM 3aaYaM NPUBEAEHBI IOAPOOHBIE PELIeHUd ¢ II0dAC-
HEHUAMHU, a K OCTAJIbHBIM — YKa3aHHUA U OTBETHI, YTO AAae€T BO3ZMOXKHOCTH
IPOBEPUTH NPABUJIbHOCTh PELIEHUA.

OrMeTHM, UTO NIpeAjiaraeMble YIPaXKHEeHUA He CTABAT IeJIbI0 3aMEHUTH
CHCTeMYy 3aJa4 M3 BbIIIeYKa3aHHBbIX NOCOOHI, a ABJIAIOTCA JIMIIDL AOIMOJIHE-
HUeM K Hell. OHM [Jail0OT BO3MOXKHOCTh YYHUTENI0 CIKOHOMHUTDH 3HAYUTEJbHY IO
YacTh BPEMEHU Ha M3y4Ye€HHUEe COOTBETCTBYIOUIUX TEM U CIIOCOOCTBYIOT yCHJIe-
HUIO IPAKTUYECKON HAaNlpaBJIEHHOCTH NpeNoJaBaHUSA I'eOMETPHH.



Pa3aen |

KPATKUE TEOPETUYECKHUE CBEAEHUA

lNAanumertpus

1.Yrasl

Yriom Ha3sIBaeTCa reomerpudeckas urypa (puc. 1), obpasoBaHHas ABY-
M JYy4YaMH, HCXOAAMUMY U3 OJHOM TOUKHU.

Touxka O — BepHInHA yriia, a Jyuu OA u OB — cTOpOHEI yria.

Ob6osnauenue: ZAOB unu Zab.

Yroxa B 90° Ha3sIiBaeTca npaMbiM (puc. 2).

Yros, MeHbIIN IPAMOTO, Ha3LIBAETCA OCTPBIM (pHUcC. 3).

Yroj, 60JapMINi OIPAMOro, HO MEHbINNUH pa3BepHYTOr'0, Ha3bIBae€TCH TY-

nbIM (puc. 4).
o A

Puc.1 Pue.2 Puc.3 Puc.4

JlBa yria HAa3bIBAIOTCA BEPTHKAJbHBIMH,
€CJIM CTOPOHBI OJHOrO yrJja fABJIAIOTCA IPOAOI-
KeHUAMH CTOPOH Apyroro (puc. 5).

ZAOC u £DOB; £ZBOC u LAOD — BepTH-
KaJIbHEIE.

Beprukaxbase yrast pasmst: ZAOC = ZDOB Puc.s

u ZBOC = LAOD.

JBa yria Ha3bIBAIOTCA CMEXHBIMH, €CJIH Y
HUX OJHA CTOPOHA ob0las, a ABe Apyrue co-
CTaBJAIOT NPAMYI0O JUHUIO (puc. 6), LAOC un

ZBOC — cMexXHbIE. B 0 A

Puc.6
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Cymma cMmexHBIX yriIoB paBHa 180°.

BuccekTpHCoOi yria Ha3blBaeTcsd Jyd, Npo-
XOOAIMUA MeX/Jy CTOPOHAMH Yyrja U AeJsAlUil ero
nonoJsam (puc. 7).

BuccekTpuchl BepTHKAJbHBIX YIJIOB COCTAaB-
JIAIOT IPOAOJIKEeHHe APYr aApyra (puc. 8).
Puc.7 BuccekTpuchl CMeXHBIX YIJIOB B3aUMHO Iep-
MeHAUKYJIAPHH (puc. 9).

<\

Puc.8 Puc.9

IIpu nepeceueHuu ABYX NPAMBIX a@ U b TpeThell ¢ (cekyiieir) obpasyerca 8
yrJos (puc. 10):

COOTBETCTBEHHBIE YIJIbI: ¢

Z1m 45, /2n £6, L4 u £8, L3 nu LT, /

BHYTPEHHHE HAKPECT JIeKaIHe: 1/2

Z4n £6, L3 u £5; 4/3

BHEIIHHEe HAKPeCT JIeKalue:

L1m L7, L2 n /8;

BHYTPEHHHE OJHOCTOPOHHME:

a

Z4u /5, /3 u £6; 518
BHeEIIHHEe OI[HOCTOPOHHHG: 8 7
Z1n /8, £2n /7.

Puc.10

2. MHOroyroAbHHK

D C
ABCDE — nAaTuyrojJbHHUK (puc. 11).
Touku A, B, C, D, E — BepUIMHH
MHOroyroJibHuKa; LA, £B, £C, ZD,
M ZE — yrawl; AB, BC, CD u T. 1. — CTO-
possbl; otpe3ku AC, AD, BE, BD, CE —
W auaro”Hanu; P = AB + BC + ... + EA —
A

E B IIepuMeTp MHOI'OYIrOJIbHHUKA.

MHOroyroJibHUK Ha3bIBA€TCA BHINMYK-
apiM (puc. 11), eciu OH HEJIHKOM
pacIoJIoKEeH 110 OOHY CTOPOHY OT Kax-

Puc. 11 AOH mpAMOIl, IPOXOAAINEH Yeped ABe
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ero cocefiHye BepIIMHbI. B IDOTHUBHOM CJIyyae MHOIOYTOJbHHUK Ha3blBaeTCs
HeBBINMYKJBIM (puc. 12).

Caoucraa:

1. Cymma BHYTPEHHUX YIJIOB IIPOM3BOJIBHOTO
n-yroabHuKa paBHa 180° - (n — 2).
2. CyMMa BHEHIHHUX YTJIOB BBINIYKJOIO
n-yrolbHUKAa, B3ATHIX 10 OZHOMY OPH Ka’KAOHU
BepIlnHe, paBHa 360°.
3. B BHIDYKJIOM n-yroJibHUKe U3 KaXXIoH
BepUIMHBI MOXXHO npoBecTH (n — 3) AuaroHa-
Jeit, KoTopbsle pa3buBalOT n-yroJbHUK Ha (n —
2) TpeyrojbHUKOB.
4. B BRIDYKJIOM n-yrojJibHUKE YHCJO JUaro- Puc. 12

1
HaJiel paBHO 3 n(n — 3).

3.MpaBuAbHbIE MHOTOYTOABHHKH

BRINYKJIBI# MHOIOYT'OJIBHUK, Y KOTOPOI'O PaBHKEI BCe YIJIBI U CTOPOHEI, Ha-
3bIBAETCA MPABUIbHBIM,

CroiicTBa:
180°(n-2)

1. Kaxxaelil yroy npaBUJIbHOrO NnN-yrojlbHUKA PaBeH o, = -

2. OK0JI0 IPaBUJILHOTO N1-YTOJIbHUKA MOYKHO OITUCATh OKPY KHOCTD, U IIPH-
TOM TOJILKO OJHY.

3. B mpaBUJBbHBIN N-yroJbHUK MOYKHO BIIMCATh OKPYYKHOCTb, U IIPUTOM
TOJIBKO OZRHY.

4. OKpY’KHOCTb, BIUCAHHAA B MPABUJbHBIN N-yroJbHUK, KacaeTcA BCEX
CTOPOH N-yrojJbHUKA B X cepefUHaX.

5. IlleHTp OKPY’KHOCTH, ONHMCAHHOM OKOJIO IPAaBUJIBHOTO N-yrOJbHUKA,
COBIIaJIa€eT C EHTPOM OKPYKHOCTH, BIUCAHHON B TOT K€ N-yroJbHHUK.

6. JlnuHa CTOPOHBI NPAaBUJBHOTO N-YyrOJbHUKA, BIUCAHHOTO B OKPYXK-

. 180°
HOCTb paauyca R, paBHa @ = 2R sin .
n
7. InuHA CTOPOHBI OIPABUJIBHOIO N-yrolbHUKAa, OMUCAHHOIO OKOJIO

180°

OKPY’KHOCTH pajuyca r, paBHa a = 2r tg

4. TpeyroAbHuK

TpeyroasEMKOM Ha3biBaeTcsA reoMeTpuyeckas gurypa, cocTodAlasd U3
TPex TOYEK, He JIeXKAIUX Ha OJHOI HpAMOil, U TpeX OTPEe3KOB, MOCJeJ0Ba-
TeJbHO COeAUHSAIOIUX 3TU TOYKH.
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C
/\
A c

Puc.13

B
C b A

Puc.14

C
b
a
B c A

Puc.15

/N

Puc.17

Touku A, B, C — Bepuinasl AABC.

Otpesku AB, BC u AC — cTopoHsl, ZA,
4B n ZC — yrasl.

CTopoHBb!I TPEyroJbHUKA 4acTo 06o3Hava-
0T MaJbIMu OyKBamu (puc. 13):

AB=c¢, BC=a, AC =b.

P=a+ b+ c— nepumerp TpeyroJbHHKA.

TpeyrolbHUK, y KOTOPOTO BCE YIJIBI OCT-
pble, Ha3bIBaeTCA OCTPOYroJibHBIM (puc. 13).

TpeyroJibHUK, y KOTOPOTO YroJ MpAMOM,
Ha3bIBaeTCA MPAMOYroJbHbIM (puc. 14).

CropoHbI, O0pasyouiue NpAMOHA yroJ,
Ha3bplBalOTCA KaTeraMu (a u b), a cToOpoHa,
JejkallasA MPOTHUB NMPAMOro yrja, — M-
NOoTeHy30M (c).

TpeyrospbHUK C TYIIBIM YIJIOM Ha3bIBaeTCA
TYyNnoyroJasHbIM (pHuc. 15).

TpeyroJIbHUK, ¥ KOTOPOT'O IBEe CTOPOHELI PaB-
HBI, Ha3bIBaeTcA paBHOOeapeHHBIM (puc. 16).

Puc.16

PaBHBIE CTOPOHBI HA3BIBAIOTCS OOKOBBIMHM,
a TpeThbsA CTOPOHA — OCHOBAHHEM DPaBHO-
0eIpeHHOro TPeyroJbHUKA.

TpeyroJIbHUK, Y KOTOPOI'O BCE CTOPOHBI PaB-
HbI, Ha3bIBA€TCA PABHOCTOPOHHUM (pHuc. 17).

Kaxablif yroJ paBHOCTOPOHHErO Tpey-
roJbHHUKa paBeH 60°.

CaoiicTBa paBHOGEAPEHHOr0 TPEYroOJbHUKAS

1. Yrubpl 1py OCHOBAaHHUY PaBHBI.
2. BuccexkTpuca, npoBeieHHasd K OCHOBAaHHIO, ABJIAETCA OJHOBPEMEHHO

MeOUaHOH U BBLICOTOMH.

3. BbICOTa, npoBegeHHasaA K OCHOBAHHUIO, ABJIAETCA OOHOBPEMEHHO Meaua-

HO# ¥ GMCCEeKTPHCOM.
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4. MeguaHa, NpoBeJleHHAA K OCHOBaHUIO, C
ABJIAETCA OAHOBPEMEHHO BBICOTOH M Ouc-
CEKTPHUCOI.
BHeumrHMM yrjaom TpeyroJibHMKa Ha3bl-
BaeTCA yroJ, CMEeXHBIA ¢ KaKUM-HUOYIb
YIJIOM 3TOrO TPEeyroJibHuKa (puc. 18).
ZCBD — BHeIIHU# yroJj TpeyrojbHUKA. A B D
BHemHu# yrosa TpeyroJjbHMKa paBeH
CyMMe BYX YTJIOB TPEyTrOJbHUKA, He CMEXK-
HbIX ¢ HUM (puc. 18): LCBD = LA + £C. C
OTpe30oK, COeIVHAIOIINN cepeIuHbl ABYX
CTOPOH, Ha3blBaeTCs CpegHEeH JUHHEH Tpe-
yronpHuKa (puc. 19). D E

Puec.19

5.lpu3Haku paBeHCTBa TPEYroOAbHUKOB

I npusnak (npusxnak pasencmaea no 08YyM CMOPOHAM U YzaYy Mexoy
HuMmu )

Ecau aBe CTOPOHBI M yroJ Mexay
HHMMH OJHOTO TPEYTroJbHHUKA COOTBET-
CTBEHHO paBHBI ABYM CTOPOHAM U YyIJy
MeXXAY HUMH JIPYroro TpeyroibHUKA, TO
TaKye TpeyroJbHUKM paBHHI (puc. 20). A ' B A, ' B,

AB=AB,,AC=A,C,, LA = LA,. Puc.20

II npusnak (npusnax pagencmea no cMOpPOHe U NPUNENAUUM K Hell Ye-
aam)

Ecau cropoHa m gBa mpHaeKamiux C C,
yria OAHOTO TPeyroJbHHKA COOTBET-
CTBEHHO PaBHBI CTOPOHE U JBYM IIpuJie-
JKaIlyM K Hell yrjiaM Apyroro TpeyroJjb-

c c,

HHKAa, TO TaKHe TPEeYTroJbHUKH PaAaBHBI A v B A, ! B,
(puc. 21). Puc. 21
AB =AlBl’ A= LAI, /B = ZB 1°
II1 npusHak (npusnakx paserncmea no mpem CmMopoHam )
Ecan TpM ¢cTOPOHBI OJHOT'O TPEYTOJIb- c c
1

HHUKaA COOTBETCTBEHHO PAaBHLEI TpeM
CTOPOHAM ApPYroro TpeyrojibHHKa, TO
TaKHe TPeyroJIbHUKHU paBHEI (puc. 22).

A_B = AlBl’ BC = BICI’ AC =A1C1. A ’l B Al ’L Bl
Puc. 22
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6.HepaBeHcTBa TpeyroAbHUKa

Kaknaa cTopoHa TpeyrojbHHUKAa MeHbIIle CYMMBI ABYX APYTHUX CTOPOH:
a<b+e,b<a+c,c<a-+b.

7.OnpeAeAeHue BHAQ TPEYroAbHMKa MO €ro CropoHam

HYCTL ¢ — Haubosbinas CTOpOHa, TOTraa:

a) ecau ¢2 < a2 + b2, To TPEeYroJbHUK OCTPOYTOJIbHBII;
0) ecsnt ¢2 > a2 + b2, TO TPEYroJILHUK TYIOYTOJbHEIH;
B) ecsiut ¢2 = a2 + b2, TO TPEeYroJbHUK IPAMOYTOJbHBIM.

8.lMpsimoyroAbtble TPeyroAbHMKM (HEKOTOpble CBOWCTBA)

1) Cymma ocTpbIx yriioB paBHa 90° (puc. 23). B
LA + 4B = 90°,
2) Karer, nexamuii npotus yria B 30°, pa-
BEH IOJIOBUHE I'MNOTEHY3bI (puc. 24).
a= 1
5 c. c M
3) Eciiu KaTeT paBeH IIOJIOBHHE TMIIOTEHY3HI, Puc.23

TO yroJ, nemamm‘fl IIPOTHUB 3TOro KaTeTa, paBeH

30° (puc. 24).

30°

b
Puc.24

9.Mpu3HaKKU paBeHCTBA NPSAMOYIrOAbHbIX TPEYrOAbHMKOB

1. Ecau KaTeTbl 0JHOTO IPAMOYTOJIb-
HOTO TPeyroJIbHUKaA COOTBETCTBEHHO
paBHEI KaTeTaMm ApPYyroro, To Takue
TPeyroJbHUKHU paBHbI (puc. 25).

AC =A,C,, BC = B,C;.

2. Ecay KaTeT M NMpUJIEeXKaAlUH K
HEMY OCTPBIH yT0J OJHOI'0 IPAMOYTOJIb-
HOTO TPeyrojJbHHUKa COOTBETCTBEHHO
pPaBHBI KaTeTy U IIpUJIeKAIleMy K HEMY
yrJjly Apyroro, To Takue TpPeyroJbHUKH
paBHBI (puc. 26).

AC =A1C1, LA = AAI-
3. Ecaim runoreny3a U OCTPBIH yroJa
OJHOT'0 IIPAMOYTOJIBHOI'O TPEYTOJIbHUKA

DO

T A Cl
Puc.25

NN

A C,
Puc.26
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COOTBETCTBEHHO PaBHBI THNIOTEHY3€ H B B,
OCTPOMY YyIJVIy APYroro, To Takue Tpe-
YroJbHUKM paBHBI (puc. 27).

AB =AlB 1 LA = LA]_.

4. Ecau runoreny3a M KaTeT OJHOTO C A C, Ay
OPAMOYTOJIBHOI'O TPEYIroJbHHKA COOT- Puc. 27
BEeTCTBEHHO PaBHBI T'MNIOTEHY3€ U Ka- B B,

TeTy APYroro, TO Takue TPeyroJbHUKU
paBHHI (puc. 28).
AB =AIB].’ AC =A1C1.
C v A Cl 1y Al
Puec.28

10.Yetbipe 3amevaTeAbHble TOYKH TPEYTrOAbHUKA

C KaXBIM TPEYTroJbHUKOM CBA3aHEI 4 TOUKH:

1) Touka nepeceyeHNA MeJUAaH;

2) TouKka nmepeceyeHUs OMCCEKTPHUC;

3) TouKa nmepeceueHUs BBICOT (MJIM UX MPOJOJIKEHHU);

4) TOuKa nepeceueHNA CepeNHHLIX IEPOeHAUKYJIAPOB K CTOPOHAM.

OTH YeThIpe TOYKH HA3bIBAIOTCA 3aMEYATEJILHBIMH TOYKAMH TPEYTOJIbHHKA.

BoicoTOlM TpeyroJbHHKa Ha3bIBae€TCA AJNHA NepHeHAMKYJApa, OnyIleH-
HOTO K3 JII000# €ero BepIIMHEI Ha MPOTHBOJIEKAIIIYI0 CTOPOHY MJIH €€ IIPOAOJ-
JKeHue.

B mynoyzoavrnom mpeyzoavruxe (puc. 29) nBe BEICOTHI NaJalOT Ha IIPO-
JOJIKeHUEe CTOPOH U JIe’KAT BHE TPEeyrojJIbHUKA, a TPeThA BHYTPH.

B ocmpoyzonvrom mpeyzoavruke (puc. 30) Bce TpH BBICOTHI JIeXKAT BHYT-
PH TpeyroJjibHHUKA.

B npamoyzonvrnom mpeyzonvHuke KaTeThl OHOBPEMEHHO CJIYKAT U BHICO-
Tamu (puc. 31).

A DN

H  pye.29 Puc. 30 Pne. 31

Tpu BEICOTEI TPEYTOJBbHHUKA BCETZla IepPeceKalTcsA B OAHOM TOYKe, Ha3hbl-
BaeMoOil OpTOUEeHTPOM. B TymoyroibsHOM TpPEYroJbHUKE OPTOLEHTP JIEKHUT
BHE TPEYroJIbHHKa. B IpAMOYroJIbHOM TPEYrojbHHUKE OH COBIAJAET C BEp-
OINHOM OpAMOTO yria.

Meaunanoi TpeyroJibHUKa Ha3hIBae€TCA OTPE30K, COEAUHAIONINNA BEPIIUHY
TPEeYyroJIbHUKA C CepeAUHON MPOTUBONOJIOMHON CTOPOHHI.
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Puc.33

Tpu MeAMaHBI TPEYTOJbHUKA MEepeceKaTcA
B O/THOM TOUKe, KOTOpad ABJAETCA WEeHTPOM TH-
JKeCTH TpeyroJibHHKA (puc. 32).

JTa TOYKA JEJIAT KaXKAyI0 MeJuaHy B OTHOIIIe-
HuM 2 : 1 (cuuTas oT COOTBETCTBYIOLIEI BEPILIUHBI).

BuccexkTpHcoii TpeyrojJibHNKa Ha3blBaeTcH
OTPEe30K OMCCEKTPHUCHI yIJjla OT BEPIIMHEI O Iie-
pecedyeHUs ¢ IPOTUBOJIEXKAILEH CTOPOHOM.

Tpu OMcCeKTPUCH TPEYTOJbHHKA IepeceKa-
IOTCA B OJJHOM TOYKe, KOTOpad ABJIAETCSA LeHT-
POM BIIMCAaHHOTO Kpyra (puc. 33).

Tpu nepneHAUKYJIspa K CTOPOHAM TPEYyroJjb-
HHKAa, IPOBe/IEHHLIE Uepe3 UX cepeAuHkl (puc. 34,
35, 36), mepeceKkalTCs B OJHOM TOYKe, KOTOpas
AIBJIAETCA LEHTPOM ONMCAHHON OKPYKHOCTH.

B TynoyrosbHOM TpeyrojbHuKe (puc. 34) ata
TOYKa JIEXKUT BHE TPEYTroJIbHUKA, B OCTPOYTOJIb-
HOM (puc. 35) — BHYTpPH, B IPAMOYTOJbHOM —
Ha cepeJHHe T'UIIOTEHY3HI.

OpTOILIEHTp, LIEHTP TAMXKECTH, LIEHTP BOMCAHHOM M OMHUCAHHON OKPYXKHO-
cTeil coBOaZaioT APYT C APYI'OM TOJBKO B pABHOCTOPOHHEM TPEYTOJbHUKE,

1) CBoiicTBO 6MccekTpHCHI (puc. 37) BHYT-

Puc.35 Puc.36

11.T1pon3BOAbLHDLIV TPEYrOAbHHK

PEHHEro yrJja TpeyrojbHUKa:

a_gq

b b

2) nuHa OMCCEKTPHCHI:
lc =W ab- a’lbl s

_ Jab(a+b+c)a+b-c)
B a+b

l

c

.
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3) AnuBa MeauaHBI:

m,= =\2a®+b%)-c* .

DN | =

4) lnmHEA BHICOTHI:

2
h, = ;Jp(p—a)(p—b)(p—c) ,
rge a, b, c — CcTOpPOHBI TPEeyroJlbLHUKA,

1
p= E(a + b + ¢) — nonynepumerp,

h. — BBICOTa, IPOBEJIeHHAA K CTOPOHE C.
5) 3aBucUMOCTh MeKAy CTOPOHAMM M BHICOTAMM:
1 1 1
hy:hy:h,=—:—:—.
a b c a b ¢
6) 3aBHCHMMOCTD MeXkKy BHICOTAMH H PAaJMyCOM BIIMCAHHON OKPY/KHOCTH:
1 + 1 N 1 1
h h, h, r’

a [4

12.Teopema Yesbi

Hna Toro utob6nl npsameie BE, AD u CF
(puc. 38) nepecexkasuch B OAHOU TOUKeE,
Heo0XOAUMO U JOCTATOYHO, YTOOLI BBINOJI-
HAJIOCh PaBEHCTBO D E

Puc.38

13. Teopema MeHenas

Ecnu Ha croponax BC, AB u npopaoJxe- B
Huu ctropoHbl AC AABC 3a Touky C oTme-
4YeHbl COOTBETCTBEHHO TOYKHU A, C; u B,
Jie)kalyie Ha OJHOM NpAMOii, TO
AC, BA, CB __ Gy 4
CB AC BA 1 B,

A C
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14.Teopema cuHycos

Bo BCAKOM TpeyroJlbHHUKE CTOPOHBI OTHOCATCA KaK CHHYChI IIPOTHBO-
JIeXKAallluX YrjoB:

b
2 - = - S 3R,
sina  sinff  siny

rge R — paguyc OKpYKHOCTH, OMHMCAHHOH OKOJIO TPEYTOJIbHUKA.

15. Teopema KocuHycoB

KBaapaT oIHO! M3 CTOPDOH TPeyroJbHUKA paBeH CyMMe KBaJpaToB ABYX
OPYTHUX €ro CTOPOH MMHYC YABOEHHOE NPOU3BEeJeHHe 3TUX CTOPOH Ha KOCH-
HyC yrjia MeXy HUMH:

a2 = b2 + ¢2 - 2bc cos a,
b2 =2+ a2 — 2ca cos B,
c2=a?+ b2 - 2ab cos y.

16.T1AowaAbL TpeyroabHuKa

1
1)S= Eaha;

2)S = %ab sin v;

3) S = \p(p-a)(p-b)p-c) (bopmyna I'epona);

4)S=pr,r,uep=%(a+b+c);

5) s = 2¢.
4R
2 . .
6) S = a smlBsmC
2sin A

17.PaBHOCTOPOHHUH (NpaBUAbHBINA) TPEYIOAbHUK (prc. 40)

2
S=a;/§;a=R\/§=2r\/§;




Pa3zaen I. Kpatkue Teopetnueckie caeaeHns oM 15

18.TloA0GHbIE TPEYrOABHUKH

JBa TpeyrosibHIKA HA3LIBAIOTCSA MOH00- C C
EBIMH, €CJIM X YIJbl COOTBETCTBEHHO !
PaBHBI ¥ CTOPOHLI OJHOTO TPEYTroJbLHHU-

Ka NpPOIOPIMOHAJNIBHEI CXOJACTBEHHBIM
cTopoHaMm aApyroro (puc. 41). A B A, B

ABuA,B,,BC u B,C;,ACnA,C,— !

CXOACTBEHHBIE CTOPOHHI. Puc.41

U3 monobus TPEyroJbHUKOB CIEAYeT:
LA =LA, LB = /B, LC= LC,.
AB  BC  CA
AB, BC, CA,
rae k — xoappunuesT mogobus.
Ob6osnauenue: AABC ~ AA,B,C,;.

Ecnu aBa TpeyrojpHNKa MOAOGHEI, TO OTHOIIIEHHME UX IJIoIIaeil paBHO k2,
T. €. Syapc ¢ Saasc, = k2.

=k,

19.Mpu3Haku NoA0OHMA TPEyYroAbHUKOB

I npu3HaK: eCJH JBa yrja OJHOTO C
TPeyroJibHUKA COOTBETCTBEHHO PaBHBI ¢,
ABYM yrJjaM APYroro, To TaKkHue Tpe-
YroJIbHUKHU Tofo0HEI (puc. 42).
ZA=A,, LB~=B,.
A B A, B,
11 npu3HaK: eCJIM JBe CTOPOHBI OZ{HOTO
TPeyroJIbHUKA MPONOPIIMOHAILHEI IBYM Puc.42
CTOPOHAM APYroro M yribl, 3aKJIO-
yeHHBbIe MEXKAY HUMH, PABHBI, TO TAKHe c c
TPeyTroJIbHUKH OJ00Hb! (pHc. 43). 1
ZA = /A, /\
AB _ AC
AB, AC, A B 4, B,

IIl npu3Bak:ecau TpH CTOPOHBI Of- Puc.43

HOT'0 TPeyroJIbHUKa IIPOMOPIMOHAJIbHEI cC
TPEM CTOPOHaM APYroro, To TaKue Tpe-

C,
YTOJBHHUKHK NOoKob6HSLI (puc. 44).
AB _ BC _ AC
A B, B,C, A,C, '

Puc.44
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IInomagn nogo6HBIX pUryp (B YHACTHOCTH, MHOTOYT'OJILHUKOB) IIPOIOPILHO-
HaJIbHBI KBaJlpaTaM HUX CXOJCTBEHHLIX CTODOH.

B yacTHOCTH, NJIOIAAH KPYroB OTHOCATCA KaK KBaJpaThl pafuycoB (HJA
IH1aMeTpOB).

(

Puc.45

d
r
a
Puc.47
D
d,
b
a O (*P
(1/
A E

20. YerbIipexyroAbHuK

1. IIpon3BoAbHBIM BBHINYKJbIN (d; U
d, — IuaroHaJH, @ — yroj MeXXAY HHUMH)
(puc. 45).

2. Bnnucausbiii (puc. 46).
oat+y=p+d6=180°.
B n1r000M BnHMCaHHOM YeThIPEXYTOJbHU-

K€ CyMMa IIPOTHBOIOJIOXKHBIX YIJIOB paBHA
180°. BepHo u o6GpaTHOe.

ac + bd = d1d2
(Teopema IITonemes).
S=J(p-a)p-b)p-c)p-d),

ruep=%(a+b+c+d).

3. OnucaHHBIH.

B s000M ONIHMCaHHOM YETBIPEXYTOJIb-
HHUKE CYMMBbI IIPOTHUBOIOJIOKHBIX CTOPOH
pasHbI (puc. 47).

at+tc=b+d, S=p-r.

21.Maparrerorpamm

ITapasnsesorpaMMOM Ha3LIBAETCA YETLIPEX-
YroJbHHUK, Y KOTOPOI'O IPOTUBOIOJIOXKHbIE
CTOPOHBI ITIONIAPHO NapaJsiesbHEI (puc. 48).

AB| DC, AD || BC

(a u b — cMe)xXHbIe CTOPOHBL; 0. — YyIoJ
MeXJy HuUMH; h, — BrICOTa, NIpPOBeJeHHAasA
K CTOPOHE a).

2
d? + d} = 2(a? + b2) — 3aBHCUMOCTH
Me>Kly CTOPOHAMM M JHUATOHAJISIMU;

1
S=a'ha=absina=-§d1d2sincp—

mjaoniaas napaJsijiaejsorpamMmma.



Pazaea I. Kpatxkue Teopetnyeckne cseactns o 17

HekoTopslie cBolCTBaA:

1. B napannesorpaMmme NpoTUBOIOJIOXKHbIE CTOPOHBI M YIJIkI paBHEI (AB =
= DC; AD = BC; LA = £C; 4B = ZD).

2. lnaroHanu napaJjijiejiorpaMMa B TOUKe NepeceueHus AeJATCA IonojiaM
(A0 = OC; BO = 0OD).

3. CymmMma yrJioB, IpHJIeKalux K OIHOM CTO- N
poHe, paBHa 180° (/A + ZB =180°ur. x1.).

4. IuaroHanasb napaJjjejorpaMMma AeJUT ero
Ha JBa paBHBIX TpeyrojsHuKa (AADC = AABC,
AABD = ABCD).

5. BuccekTpuca yrija napaJijaeaorpaMma OT-
ceKaeT OT Hero paBHOOeApEHHBIN TPeyroJbHHUK Puc.49
(puc. 49).

IIpusraku napaaiaenorpamma (puc. 48)

1. Ecu B yeThIpeXyTOJbHUKE JIBE CTOPOHBI PAaBHBI U ITapaJiieibHbl (AB =
= DC, AB || CD), To Takoit 4YeThIpeXyTOJbHUK — Iapajje]orpaMM.

2. Ecnu B 4eThIPeXyTroJIbHUKE NPOTUBOIIOJIOKHBIE CTOPOHBI MONAPHO paB-
Hbl (AB = DC, AD = DC), To TaKOi YeTHIPeXyroJbHUK — NapaJjijieJorpaMm.

3. Eciu B 4eThIpeXyroJibHHKE OIPOTHBONOJIOKHEIE YIJIbl NONAapPHO PaBHBI
(LA = £LC; 4B = £D), T0o TaKkoil 4eThIPEXYrOJbHUK — IapaJljiejIorpaMM.

4. Ecsiy B ueThIpeXyTroJIbHHKE IUATOHAJH NepeceKaloTcA U B TOUKe Iepece-
YeHUdA AeJIATCA [I0I0JIaM, TO TaAKOI UeThIPEXYTOJbHUK — IapaJjijiejIorpaMM.

22.Tpaneuus

a u b — ocHoBaHuA; h — BbIcOTa; d; U D b C
d, — [UaroHa u; @ — YroJ MeXIy HUMHU d
(puc. 50).

Tpanenueit Ha3bIBaeTCA YETHIPEXYTOJb- 0

Y 1L bIDEXY / m \

HHK, Y KOTOPOIr'o JBe CTOPOHBI ITapaJljeib- /
h

HBI, a JIBe He napaJljiejIbHBbI.
AB || DC, AB u DC — ocHOBaHud Tpale-
nuu, AD 1 BC — 60KOBBIE CTOPOHHI. ]
Orpesok [, coequHAKMUN cepefuHbl A E
OOKOBBIX CTOPOH, HAa3bIBAETCA CpeaHe JIu- Puc. 50
HHUel Tpamemun.

1
1= E(a + b) — nuuHa cpeaHell IMHKUM TPaAIeIUH.

m||a]|b,m=ﬂ.
a+b

LA+ £ZD =180°; B + ZC = 180°.
1 1
S=1l-h= E(a +b)-h= Edl * dy sin ¢ — nuomaAs Tpamenuu.



18 «® Teomerpus. 3araqu Ha roTosbix depTexax ars noarotosku k TMA u El3. 7-9 kaaccyl

D b C
d
h
d
A E a
Puec.51
D b C

~

~

A a
Puc.52
A
O
o)
Puc.53
C b B
|
h h
l Hl
D E
B a

Puc.54

1. PaBHOGeApeHHas Tpaneuus

Ecnu y Tpanenuu 60KOBBIE CTOPOHBI
paBHBI, TO TaKas Tpalelys Ha3blBaeTcsd
paBHOOeapeHHOM (puc. 51).

AD = BC.
B paBHOOepeHHOH Tpamnemuy yrJjbl

IIPY OCHOBAHUAX paBHBI (LA = 4B; LC =
= /D) n nuaroHanu pasHbl (AC = BD).

1
AE-—E(a~b).

Ecnu AC L BD, T0 S = h2.

AB + CD = 2AD (puc. 52).

h = 2r, r — paauyc BOUCaHHOH
OKpYKHOCTH; h = \/;5 .

R — paguyc onucaHHOM OKPYXHOCTH.

Touka O — LEHTpP OKPYKHOCTH,
ONMMCaHHOM OKOJIO JII0OOT0 TPEeyroJIbHU-
Ka, BepIIHHBLI KOTOPOr0o COBIAZAIOT C
BepIIMHaMHU Tpanenuu (puc. 53).

2.TlpamoyroabHas Tpaneums

Ecau B Tpameniuy OJMH U3 YIJIOB OpA-
MO, TO TakKasA Tpanelnus Ha3blBaeTCHA
NpAMOYToJbHOM (puc. 54).

4D = £ZC = 90°,
BE = CD = h (BrIcOTa TpaleLun).
AE =a-b.

23.MNpamoyroAbHUK

IIpamMoyroJbHMKOM Ha3bIBaeTcA IIa-
paJjljieJiorpaMM, Y KOTOPOTO BC€ YIJbI
npameble (puc. 55).

C B
d
b
d ¢
D p A
Puc.55
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IIpAMoyroJbHUK 001aaeT BCeMH CBOMCTBaAMM napaJjjerorpamMma. Kpome
TOrO, y NPAMOYTOJbHUKA AUATOHAJIU PABHBI.
CTOpoHBI IPAMOYTOJbHHKA OJJHOBPDEMEHHO ABJIAIOTCA M BbICOTAMH.

d2 =a? + b2.

S=ab= %dz sin @.

24.PomoO
D a C
Pom6oM HasbIBaeTcsa napajljeorpamm, 4
Y KOTOPOT'0 BCce CTOPOHBI PaBHEI (puc. 56). y
Tak xak poMm0 ABJAeTcA mapaJjJjeso-
rpaMMOM, TO OH 00J1aJlaeT BCEMH ero CBOM- a h, a
CTBaMH. P ds
Kpowme Toro, duazonanu pomba e3aum- a”
HO nepneHOUKYJAPpHbL U Aéaaiomcsa Ouc- A P B
ceKxmpucamu ezo Yy2a08.
Puc.56
AC 1 BD.
AC — o6uccekrpuca yrios A u C; BD — 6uccektpuca yriaoB B u D.
2 2 _ 4 9
d; + d; = 4a?.

1
S=a-h,=a?sina = Edl - dy — miolaab pomba.

25.Ksaapar

R

KBanpaTom Ha3bsIBaeTcA NPAMOYTOJbHUK,
Y KOTOPOT'0 BCe CTOPOHBI PaBHEI (puc. 57).

Mo:kHO cKas3aTh, YTO KBaJjpaT — 3TO POMO ¢
OPAMBIM YIJIOM.

KBaapar o6safaeT BceMu CBOICTBAMH IIPAMO-
YroJbHUKA U pomoba.

ot

QOcHoOBHBIE CBOMCTBA

1. ¥ kBaapaTa Bce yIJIbl IPAMEIE. Puc.57
2. ¥V kBaapaTa AuMaroHajJH paBHbI, B3AKMHO
NepHeHAUKYJIAPHbI ¥ ABJIAIOTCA OMCCEeKTpUCcaMU
€ro YTIJIOB.

26. OKpYXHOCTb

OKpyXHOCTHIO HAa3BIBAETCA T€OMETPUYECKOE MECTO TOYEeK IIJIOCKOCTH,
PaBHOYJAJIEHHBIX OT OJHOI ee TOUKHM (meHTpa) (puc. 58).

OTpe3oK, COeAUHANIIINUN LHEHTP OKPYYKHOCTHA C TOUYKOM Ha OKPY’KHOCTH,
Ha3bIBaEeTCA paguyCcoM.
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B Ob6osnauvenue: r unu R.
E Ha pucyuke OC = OE = OD = R.

YacTe okpy:xHOCTH (Hanpumep, CmD) Ha3bI-
BaeTCA AyTOM.

OTpe3oK, COeUHAIONINI [Be TOUKHU OKPYK-
HOCTH, Ha3bIBAETCS XOPAO#H, a Xop/a, Mpoxoad-
1mas yepes LEeHTP, — AHMAMETPOM.

AB, BC, CD u CE — XOopAbl OKPY>XKHOCTH.
CE — uauboJbInias U3 XOpA — AHUaMETD.

m Obosnaverue: d nin D.

D = 2R.

YacTh IIJIOCKOCTH, OTPAaHUYEHHAA OKPYKHO-
CTBHIO, HA3LIBAETCS KPYTOM.
YacTs Kpyra, orpanudeHHas ayroi (CmD) u cTAruBaloineil ee Xopaoi
(CD), nHaspiBaeTcs CerMeHTOM.
YacTh Kpyra, orpaHHuYeHHas AByMs pajuycaMH U IYyroii, Ha3bIBaeTCA CeK-
TOPOM.
¥Yros, o6pa3oBaHHBIA ABYMsA pajguycaMU, Ha3blBaeTCA LEHTPAJIbHBIM
(£COD na puc. 58).
¥YroJj, y KOTOPOro BeplinHa JIeXKHUT Ha OKPY>KHOCTH, & CTOPOHBI ABJIAIOTCA
X0p/laMH, Ha3blBaeTCsA BNUCaHHbIM (Hanpumep, LABC).

Puc.58

27.CBo#CTBA KacaTeAbHbIX K OKPY)XXHOCTH

A Yron, o6pa3oBaHHBIN ABYMsA KacaTeJib-
HbeIMH (CA n CB), ucXoAALIMMHE U3 OJHOH
TOYKH, HadbIBaeTcsa onucanasim (LACB
Ha puc. 59).

C 1. Paauyc, npoBeieHHLIH B TOYKY Kaca-
HHUJ, IEePIEeHANKYJIAPEH KacaTeJlbHOMU.

2. JIBe KacaTeJbHble, IPOBEJEHHLIE K

OKDPYKHOCTH M3 OJHOM TOYKH, PAaBHBI, U

B IIEHTP OKPYKHOCTH JIEXKUT Ha OHCCEKTpHCe
Puc. 59 yrja Mexay HUMH.

28. OKpYy>XHOCTb M TPEYroAbHMK

1. OK0/I0 BCAKOrO TPEYroJbHUKA MOXKHO OIIH-
caTh OKPY>KHOCTb; IIEHTPOM OKDPYKHOCTH ABJIAETCA
TOUKA IlepeceyeHus MeprIeHIuKyJIsapoB, IPOBeJeH-
HBIX K CTOPOHAM uyepe3 UX cepeauHsl (puc. 60).

2. Bo BCcAKMH TPEYroJILHUK MOXKHO BIUCATh
OKPY>XHOCTbB; IIEHTPOM OKDPY>XHOCTHU ABJIAETCA
TOUYKa nepecedeHus 6uccekrpuc (puc. 61).

Puc.60
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29. OKpY>XHOCTb ¥ 4eTbIpexyroAbHUK

1. Inss Toro 4To6Bl OKOJIO YEThIpEeX- ZS
YyrOJbHHKA MOJXHO OBIJIO ODHMCAThH a

OKPYKHOCTb, HEOOXOQHUMO M JOCTATOU-

HO, YTOOBI CYMMa IIPOTHBOMOJIOMKHBIX 0]
yryoB Obly1a paBHa 180° (puc. 62). o
o+ B =180°.
2. Ina Toro 4ToObl B YETHIPEXYTOJb-

HUK MOXXHO OBIJIO BOHCATbh OKPYXK-
HOCTb, HEOOXOAMMO U JOCTATOYHO, YTO-
OBl CYMMBbI IPOTHBOMIOJIOKHBEIX CTOPOH Puc. 62
ObLIM paBHEI (puc. 63).

at+tc=b+d.

30. YrAbt M OKpY)XHOCTb

IleaTpanbHBIH Yyroa U3MepsieTca QY-
roii, Ha KOTOpPyI0 OH onupaercsa (puc. 64).

ZAOB = UAmB.

BnucaHHBINH yroJ u3MepAeTcA IOJIO-
BMHOI AYyT¥M, Ha KOTOPYIO OH ONHPaAeTCs
(puc. 65).

/ABC = %uAmC.

Puc.64
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B
o0 C
m

Puc.68

¥YroJ Mexay XOpaoH M KacaTeJabHOH M3Me-
pAeTcA MOJIOBUHOM NYTrH, 3aKJIIOUEHHON BHYT-
pu Hero (puc. 66).

ZABC = —;—uBmC.

Yroa Mexay AByMs KacaTeJbHBIMH U3Me-
pAeTcs MoJypasdHocThio fyT (puc. 67).

1
ZABC = E(uAmC ~ UAnC).
Yroa mMexay AByMs XOpAaMH H3MepsaeTcA

HOJYCYMMO# Ayr, Ha KOTOPhle OH ONKUpaeTcs
(puc. 68).

ZAEC = %(UAmC + wBnD).
Yros MeXKAy CeKyIIMMH 1U3MepsaeTcs MoJy-
Pa3HOCTBLIO AYT MeXay HuMH (puc. 69).
ZABC = —:12—(uAmC — UEnD).
¥Yros mMexay KacaTeJbHOM M CeKymeH M3-

MepseTcsa MOJYPa3HOCThI0 OTCeKaeMbIX UMH
Iyr, IpHJIeXKallluX K KacaTesqbHoi (puc. 70).

ZABC = -;—(uAmC - uCnD).
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31. MeTpuyeckue COOTHOWIEHUS! B OKPYXKHOCTH

Ecau xopasl AB u CD nepecekawTca B
To4yKe E, TO Npou3BeleHHe OTPE3KOB OJHOM
XOpabl PaBHO NMPOU3BEIEHHIO OTPE3KOB JpY-
rou (puc. 71).

AE -EB=CE-ED.
Ecan u3 Touku B K OKpPYKHOCTH IIpOBeje-
HBI OABe cekyiue BDA u BEC, To

DB-AB = EB " CB (puc. 72).
Ecau u3 Toukn B K OKPY>KHOCTH TIpoBeje-
HbI cerymiasa BDA u xacarensHaa BC, To nipo-

H3BeJeHHe CEKylliell Ha ee BHEUIHIOI YacCTh
PaBHO KBaJapaTy KacaTteJbHOM (puc. 73).

AB - DB = B(C2.

Puc.72

32. AAnHa okpyxHoCTHU. [1Aowaab Kpyra u ero yacren

C = 2nR = D — [JIVHA OKPY>KHOCTH;
[ = nRn®
180°

= Ro. — AJIMHA OYTU OKPYYKHOCTH;

1 1
xp = MRE = 1 nD2 = 3 CR — mjiomaab Kpyra;

<

S

n= ~ 3,14 — oTHOIIEeHHNe NJIUHLI OKPYXK-

HOCTH K ee fTUaMeTpy,;
) <R%n Puc. 74

Sexr. = — 1o b CEKTOpA.
-~ 7360 man p
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33. Nonsitne BekTOpa

Bexmopom na3piBaeTca HanpaBJIeHHBIN OTPe30K (puc. 75).

Besakuit BeKTOp XapaKTepusyeTcs: . B
1) HayaJIbHOH TOUKOM; a

2) HampaBJIeHUEM; A

3) nauHo# (MoxyJem). Puc. 75

Haunoit (modynsem) HeHyieBOrO BeKTOpa AB HasbiBaeTcs AJMHA OTPE3Ka

AB u obosHauaercs | AB| wiu |d

34. PaBeHCTBO BeKTOpOB

Ecnu HeHyJieBble BEKTODHI JIeXKAT Ha OOHOM NPAMON MM NapaijebHbIX
NPsAMBIX, TO OHU Ha3bIBAIOTCA KOALJLUHeapHbimu (pUc. 76).
KonnnHeapHble BEKTODHI: Ae

G, 7i, CD, KP, A4 =0.
HexkoJslIHeapHble BEKTODBI:
CD u ST, KP u ST.
KosnnHeapHble BeKTOpPbI Ha3hIBa-
I0TCS COHANDPABIEHHbIMU, €CIH OHU
MMEeIOT OAMHAKOBbIE HAIPABJIEHHUS. K S T
Hanpumep, da Tt m, a 1T KP, —

Puc. 76

m T KP.
ROJIJIPIHeaprIe BEKTOPBI HA3BIBAIOTCA npomueononomno HanpasJleHHbl-
MU, €CJIM OHH UMEIOT pa3Hbl€ HAalIpaBJICHHUA.

Hamnpumep, ad u (_?ﬁ,ﬁiu C_D, CD u KP.

BeKTOpBl HA3BIBAIOTCA PABHbIMU, €CJIA OHU COHANIPABJIEHBI ¥ UX AJUHBI
DPaBHBI.

35. KoopAuHatbl BeKkTOpa

ITycts A(x; y;) — Hayaso BeKTopa d, B(x,; i,) — KoHell BeKTOpa d (puc. 75).

Koopdunamamu éexmopa @ HA3BIBAIOT YHUCJIA A = Xg — X1, Ay = Yy — U
¥ 0003HayYamT d(a; a,).

Toraa abcoJloTHas BeJW4YHHA (MOAYJb) BEKTOpA C KOOPAUHATAMYU ad, Ay

paBHa |d|=+/a’ +a?.

Ecau BeKTOPHI paBHBI, TO Yy HUX PaBHBI COOTBETCTBYIOIIME KOODAHHATHI.
U o6paTHO, ec/ii y BEKTOPOB PaBHbI COOTBETCTBYIOI[NE KOOPAUHATEI, TO BEK-
TOPBI PABHBI.
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36. AeiicTBUS HaA BEeKTOpam#u

1. Cymma ABYX BEeKTOPOB.
Kaxkossl 661 HE OblIM TOUKH A, B, C, uMeer
MeCTO BEeKTOPHOe paBeHCTBO (puc. 77):

AB+BC=AC (mpaBUJIO TPEYTONBbHUKA),

uwiuna + b =2¢.
2. BeKTOpBl CKJIaABIBAIOTCA IeOMeTpHUYe- Puc. 77
CKM IO IpaBHJy napajjienorpamma (puc. 78):
CyMMa JIBYX BEKTOPOB @ u b, uMeroniux obIiee
Ha4ajao, u300pakaeTcsa AMArOHAJBIO MapaJiie-
JiorpaMMa, IIOCTPOEHHOr'0 Ha 3THX BEKTOpaXx.

3. [l1s1 BeKTOPOB CIIpaBeAJIUBELI Nepemecmu-
meJibHbL U covemameibhbiil 3aKOHbBI CJIOMEHUA:
i+b=b+d u d+(b+é&=(@+b)+e.

4. Paznocmoio eexkmopos a(a,; ay) u b(by; by) B
Ha3bIBaeTCA TaKOH BEKTOp ¢(C;; C,), KOTOPHIH B
cyMMe ¢ BeKTOpoM b jaeT BekTOp d, T. €.

b + ¢ = a (puc. 79).
5. YMHOXKeHHe BeKTOpa Ha YHCJIO.
IIpouseedenuem eexmopa d(a,; a,) Ha LUCO
- A
k HasbIBaeTcs BeKTOp kd(ka,; ka,). Puc. 79

W3 onpesiesieHuA ClelyeT, 4TO:

1) npouseedenue 1106020 8eKkMoOpPa HA YUCLO HYJLb eCMb HYAEB0U 6EKMOD;

2) 0 1106020 wucaa k u 2106020 6exkmopa G exmopbut G U ka KonAUHEADHbL.

OcHOBHbBIE CBOMCTBA YMHOKEHHUSA BEKTOPa HA YHUCJIO:

1) (kl)d = k(ld) — couemamenvHbLil 3aKOH;

2)(k + )a =kd + la — I pacnpedesumenvhulii 32aKOH;

3) k(d + b) = kda + kb — II pacnpedesumenvHblil 32KOH.

b

37. CkaAspHoe npou3BeAeHHe BeKTOpPOB

CransapHoim npouidgedenuem AByX BEKTOPOB Ha3bI-

BaeTCsA NPoH3BeJeHHe UX IJHUH (MOoayJieil) Ha KOCHUHYC a

yria Mexay Humu (puc. 80).
d-b=|al-|p]-cos a. o .
1)Ecand L b, Too=90", cosa =0, rornad b =0. 5
BepHo u obpaTtHoe: ecima - b=0,T0a Lb. Puc. 80

2)Ecan o <90°, Tod b >0;ecina>90°, T0d b <0,
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38. CkaaspHOe npoun3BeAeHne B KOOPAMHATAX
Ecanm d{x; y,}, b{xy; Yo}, T0 d - b = x1%9 + Y1 Ys.
Cnedcmeue 1. d 1 b Torga u TONIbKO TOTAa, KOTAA XX, + Y1ys = 0.

xlxz +y1y2
2 2 2 2
\/xl +U '\/xz tY,

MU BEKTOpPaMu a{x; Y;}, b{Xo; yo}.

, TIe 0. — YroJi MeX 1y HeHYJIeBhI-

Cnedcmeue 2. cosa =

39. CBoMCTBa CKAASIpPHOTO NMPOU3BEAEHUSI BEKTOPOB

= al%;

* a (HepeMeCTUTebHBIHA 3aKOH);
):¢=d-¢+b-¢(pacnpemequTeNbHbl 38K0H);
b = k(a - b) (coueTaTeNbHbIH 3aKOH).

DN =
[STRRSH

+ o4 9
Sl
(el

w
N N N

a
ka)

[1=N
—

40. YpaBHeHue OKPYXXHOCTH

Ya Eciy HeHTpOM OKPYKHOCTH ABJAETCS HAYaJ0
A(x, ) KoopauHar (puc. 81), To ypaBHeHHE OKPYXKHOCTH
R ’ UMeeT BUJ

Puc. 81

Ecsiu meHTp OKpYyKHOCTH M(xy; Yg), TO Yo7~

ypaBHEHHUE OKPYXKHOCTU uMeeT Buf (puc. 82)

Puc. 82

41. YpaBHeHue npsmon

1) JIro6as npAMas B IeKapTOBbIX KOOPAMHATAX X U Yy 3ajaeTcsa ypaBHe-
HUeM Buga ax + by + ¢ =0, rae a u b — Ko3(pPULHEHTb] IPU HEU3BECTHHIX,

¢ — CBOOOAHBIN YJIeH.
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2)Ecnua=0,b#0,10 Y= -% — ypaBHEHUe

npAMOIi, napajeabHoit ocu Ox (puc. 83).

3)Ecnmub=0,a#0,T0 X =-£_ ypaBHEHHE
a

npaMoi, napaJjyiesibHoMi ocu Oy (puc. 84).

4)Ecinc=0,a#0,b20,T0oax +by=0—
yPaBHEHME IPAMOI, OPOXOAAIIE Uepe3 HaYajo
koopauHat (0; 0) (puc. 85).

yi
-_c
¥=7%
0 ﬁx
Puc. 83
y
c
X=——
a
0 x
Puc. 84
Yy |
ax+by=0
x

Puc. 85
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YNPAXHEHNA B TABAULIAX

VIl kaacc
CMEXXHBIE YIJIbI
Tabnuya 1
1 Zac— Zeb=25° | 4 /MPK = 2,6 ZKPN
.. Zac, ZLeb—? /MPK, /KPN — ?
K
a b M PT N
2 Zmk =8 Zkn 5 Z/RLS = 80% /PLR
Zmk, Zkn — ? /PLR, /RLS — ?
R
k
m /
P L S
3 /CDB: /ADC=4:5 6 ZPKN = 40°
/ADC, /CDB — ? ZMKS —?
P
S
A D B
o M K N
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Oxonuanue maon. 1

/BCD = 120° 10 /DOE — ?
ZBCE — ?
c
E
30°
B A B
/80Q — ? 11 /MSP = /NSK
ZMSP — 2
T
P
Q K
0 R M N
ZKLR = 40° 12 ZAMN, /ZBMN — ?
/TLN — ?
N D
M
N A M B
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BEPTUKAJILHBIE YIVIbI
Tabauya 2

1 Zab; —? 2(L1+ £3)= /2 + /4

Zab, —? /1, /2, /8, 24 — 2
a
b 120° 2 /3
by 1/ 4
a,
2 /1 + /3 =170° /14 /2+/3=5 /4
/2, /4 — 9 /4 —9

\2 3
AN

N

N

3 | smny+ Zmyny + Zmyn = 240° /1=/2+ /3
zZmn — ? /1, 22, L3 —?
n
J
m / m, 3
nl/ /
4 /1 - /2 =120° AB 1 CD
/3, /4 — 2 g ZAOE —?
C
2 1
2
1y 7 -
f
D
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Oxonuanue maba. 2

11

£1 = 40° Z1 - £2="175°
/2, £8, /4 — ? Z1, /2, /8 — 7
a
\T—l
@N\
10 £1 =125° 12 1+ 42+ /83— 2

£2, /8,24 —?
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MPU3HAKHU PABEHCTBA TPEYI'OJILHUKOB

Tabauya 3
HaiigyTe napbl paBHBIX TPEYroJbHUKOB M JOKaXUTe UX PABEHCTBO.

1 5

6

2

C
B
D
MK
M P
3
S
R
0
T
P
F
E
0O
N

7

4 8

F
: M ;
K p
B D
; :O: ;
A C
Mci TN
P
E F
B
D

M
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[Ipodonscerue mabn. 3

13

AN

C
D

10

14

L]

p

Q@
O J B B S
11 15
M D C
K°<5, %p N
N A B
12 16
B — o C K S
A D M P
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IIpodonowcenue mabn. 3

21| ¢ E

17 BC =

AD
A B
F K
0
C D
L E
B

D

18 22 K

D

¢ M : > N
F
A # v
P

19 23

Q R
20 24

P
S T
M
B D C
E
A
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Oxonyanue mabn. 3

25 D 29 CE = AF
D
B E
A va e
F

E F
26 30

A »

N
M
D° —J ¢
27 A E D 31 R S P
N
X
C P B
F c
28 D ) 32 C
F
0
E
A 7 B E ﬁI';' 777 B
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NEPUMETP PABHOBEJAPEHHOI'O TPEYI'OJIbHUKA

Tabauya 4

-t

AC=2AB

P=20
AC,BC,AB —?

5 P=35

E F

EF:EM=3:2
EF,EM, MF —?

N

KM - MN =10

K
P =26
MK, KN, MN — ?

P 3,4; BC=1,3

B — 2

>C

R
Q E

N A
3 P =25, RT =13 7 MN-EN-=1
RS, ST — MN =23
P—2
E
M N
4 P=64 8 KM + MR =25
RQ = 3,5 QE

QR,RE,QE —?

2N
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Oxonuanue mabn. 4

9 » DF+FM+DM=28 12 AC = BC
P=36 P2—P1=2
FM —? c AC, BC — ?
D i E
10 RT:RS=4:7 |13 MK = KN =12
P=45 K P,-P,=3
RT, TS, RS — ? A MN — 2
R S
M N
n AC = BC 14 MK =KN =12
Pl"P2=2 PZ—P1=3
AC, BC — ?
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CBOMCTBA PABHOBEJIPEHHOTI'O TPEYT'OJIbHUKA

Tabauya 5
Haitgure ZCBA.
1| B 5
B
30° 40°
D # e H— C
C
2 6
A
B
K ¢ 30° C
D
3 7
. Cop—o b
A 750
C B
N A
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IIpooonscenue mabn. 5

9 13
B E
A
1900 600
S o—
A C D D B C
10 14
B
B
//J\\é‘fj
VR —" A c DE
C A DX 60°
11 15
D
C B
80° 60°
D 7 6 7 A
B A
12 BC = AB 16
A
B
S
:\\
D C
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Oxoxuanue maba. 5

17 18

NPU3HAKH MMAPAJVIEJIBHOCTH ITPSAMBIX

Tabnuya 6
Vxka)kuTe nmapel napajjieJbHBIX IPAMEIX (OTPE3KOB) U JOKAXKUTE
UX MapaJjiejibHOCTb.
1 3
B C m n
[l k
A D r
2 4 | pu
N
0]
K
P
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IIpooonxcenue mabn. 6

9
S R V4 .
.
// 1 b
7 <
T P
10
d '(
1400
e
\Q40°
11
B D
E
A C
12
k I m m [P P
n
36°
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IIpooonxcerue mabn. 6

13 17
N B , C
M S é//\
F Q A D
14 18
M R
B C
i >>o; ; / X T
P
A D
L Q
15 19
A
a \\ >
C
b \ B
) \ M|
\s\d K
N
16 K 20 S
//\\F ,, AN
M P M\//‘
Q
K
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IIpooonicerue mabn. 6

21 25
P
R S
30°
N
22 26 P
K
S | T
Q
60° x
23
M
F
N
24 A 28| R F
D P
C E
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Oxonuarnue mabn. 6

29 31 K
0
M F
30 32
2 D _ R
P
A E FM
33 N
£ Q
2] R &50
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CBOMCTBA YIJIOB IIPH IAPAJUIEJIbHBIX MTPAAMBIX

Tabnuya 7
1 alb > m| n
¢ — ceKymiada k — cekymasa
a </ Z1 - £2=382° m Al Z1=60% ot £2
Z1, Z2 — 7 Z1, /2 — 7
1
b 2 n
/ Y=
2 m| n 6 KP|NM
p — Ccerymas LNKP =120°
\P m Z1:/2=3:2 4N, /M —?
21,42 —17 K N
1 o
n
Y
N M
3 klld 7 AC | BK
. |l — cexkymasa LA, Z/ABC — ?
£1=2,6 £2
k ’
/Z /1,22 —7 ¢
2 d
B A
17 %0\
K
4 allb 8 KN | ME
¢ — ceKyuiasa ZEMN — ?
4
£2=—= /1 E
a °\l 5
£1, 22— 7 N P
M
68°
b ™
Y2
K
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Oxonuanue mabn. 7

11

AD | BE TF | RP
ZDCB — ? ZRPF, /SFT — ?
10 CE|BA 12 /KFE —?
/3 =130°
ZACD — ?
Z1= /2 =30°
AB|| DE
ZAEB — ?
B
E
2 25°
© C
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VIJIBI TPEYTOJIbHUKA
Tabnuya 8
/R:/P:2/Q=3:7:2 | 5 ZA:/C=2:5
/R, /P, /Q — ? /A, /C—?
R /\\
2 /M =2 /K ZQPK = 3,5 ZQPM

LM - ZN = 20°

/\AMAN K — 9

LM : /ZQ=3:4
LM, £Q, LQPM — ?

AN

/P=1,5/8 /STM =2 /S
3 /P, /R, /S — 7 /S, /STR — ?
S M
R
Q@ =0,4 /L LB =2 /C

£Q, LM, /L —?

M
M
P @ L

£ZBAC, 4B, ZC — ?

B
%\
A C
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OxoHuanue maon. 8

9 «M, «MNP, 2P —2 | 10 /TSR: /RSP=3:5
/P, /TSP — ?

YIUIbl TPEYTOJIBHUKA

Tabauya 9
HaiiguTe Bce HEM3BECTHELIE YIJIbl TPEYTOJbHHUKA.

1 3
S
K
S50
25° 30°
N M T M
2 4
E B
C
Yy
Qo
40° 60°
p K A
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IIpodonxcernue mabn. 9

9
N
130°
M
Q N K
10
K
N
E P
M N

\\%);/

XQ

M
D
C
(]
& 609
A

M B
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IIpooonscenue mabn. 9

13 17

B

14

15

16




Pazaen Il. YnpaxHenus 8 Tabaunuax (VI kaacc) e» 51

IIpoodonxcenue mabn. 9

21 25
22 26
T
S
809
P 6 S
23

24
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Oxonuanue mabn. 9

29 31 ZADC — ?
M

o)

[a\]

-

(% O >

K > p
30 32 Z/MON — ?
N
0
o0 105°
R M

HEKOTOPBIE CBOMCTBA IPIMOYT'OJIbHBIX TPEYTOJIbBHUKOB

Tabnuya 10
1 AB + BC =12 2 /N=2/M
AB, BC — ? MN-KEN=15

N KN — 2

B

60°

|

C A & M
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IIpooonxcernue maba. 10

MN = 36 7 AC = BC
MP, PN — ? /CBE — ?
P c
30°
M
es—2 | 8 ZQRS — ?
R
60°
18 § Q R
oD —? 9 BC + AB = 36
B AB, BC — ?
M
B &\120°
(0]
18
> c c A
rr—2¢ |10 MN = NK = MK

N NR—?
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IIpooonxcenue mabn. 10

11 PR=RrQ |15 ZKNM, ZNKM,
PQ —? /KMN — ?
S
R
7
120°
P Q
12 /4, /B, ACB—2 | 16 CB, CD — ?
C
19,6 9.8
A g B O
D C D B M
13 T PT =TS 17 SQ, /RQT — ?

£T, LTPS,
LTSP —?

14 c /B = 53° 18 KN = 26
MK —?
E
65°
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Oxonuanue mabn. 10

19

AC=24
Pyye — ?

2¢

ZKNM = 90°
ZPSM — ?




56 «® [eomerpus. 3asaun Ha roToBbIx yepTexax arsl NOAroToskmu k TMA u Er3. 7-9 kaaccel

IPU3HAKHU PABEHCTBA IPAAMOYTOJIbHBIX TPEYTOJIbHUKOB

Tabnuya 11

Haﬁzm're IIapbl PABHBIX TPEYIOJBHUKOB M JOKAXXHNTe UX PABEHCTBO.

1

B

6

C
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PACCTOSIHUE OT TOUYKH A0 IPAMOMH

Tabnuya 12
Haiiagure paccrosauue ot Touku M o npsmoit AB.

1 A 5
30
\
B Tj M
2 6
M
6‘00
30
A B
3 M 7
\
1 o—
B 10 A
4 8
M
A
50
B
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Oxonuanue mabn. 12

9 13 MC =13
A
M
_o130° I
A B
11 AM=MB=4B |15

12
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VIl kaacc

OINPEAEJIEHUE U TPU3HAKH IMAPAJIVIEJIOT'PAMMA

Tabnuya 1
Hokaxkure, uro ABCD — napaJjiejiorpaMM.
1 4 B c
A D
2 5
D . C D C
(0
A = B A B
3 B c 6 AABD = ACDB
D C
A D A B




60 «we reomerpus. 3asaqim Ha rotToBbix YepTexax Ars noarotosku Kk TNA w ErD. 7-9 kaaccol

Oxonuanue maba. 1

10

/B

11

12

/A + £D = 180°
BC| AD




Pazaea Il. Ynpaxvenus B 1abanuax (Vill kaacc) o 61

CBOMCTBA INAPAJLUIEJIOTPAMMA

Tabnuya 2
Harigure nepuMeTp napajjiejorpaMmma.

1 5




62 «® Feomerpus. 3aaaumn Ha roToBbIX YEPTEXAX AAS NOArOTOBKM K VA 1 ETD. 7-9 kaacce

IIpooonscenue mabn. 2

13

B

L 10

12

60°




Pa3zaen Il. Ynpaxrerus 8 Tabamuax (VIII kaacc) om 63

Oxonuanue mabn. 2

17 21
B c
ey
c
A
D
22 KM =21

S
20
e O E
30
j 60°
Y
13
L]




64 «® [eomeTpus. 3asaum Ha rOTOBLIX YePTEXAX AASI NOArOTOBKM K [MA u E3. 7-9 kaaccei

CBOMCTBA ITAPAJUIEJIOTPAMMA

Tabnuya 3
Haiigute Hen3BeCTHbIE YIJIbI.
1
N P N
65°
45°
M
M K T
2 E
B £ / c 0
K
559
@,
A D M
3
;\, |
L Y, K




Pazaen Il. Ynpaxnenus B Tabauax (VI kaacc) e» 65

1Ipooonxcerue mabn. 3

9 13
E D C
o 0
- 700
%) )
o’ =0 40 0 g
14
K L
60°
—t—s
M p S
11 15
Kq o N Rq # oK
0
0 450
L® O M T
12
4o ooB = P T
L]
A
115° E
70° 1
po— =5, N < S




66 «® reomerpus. 3asaum Ha roToBbIX YepTexax aas noaroroskm k TMA u EM3. 7-9 kaaccwl

Oxonuanue maébn. 3

17 18
, C
III/ D
INAPAJIJIEJIOT PAMM
Tabauya 4
HaiiguTe yriasl napaJjiejiorpamMmma.
1 LM + ZR = 140° 3 SAS:4L=2:1L
/P / |
N
M R M
2 4B - ZA = 60° 4
A B Ko oR
| ,
\ \ | |
D C




Pazaea Il. YnpaxHenus B Tabanuax (VIIl kaacc) e 67

Oxonuanue mabn. 4

L1:/42=2:1
£1- 22 =30° Rq oL
P K
[0
2 O
1
0
o)
)
M© K
T © ©g
D 1 c F, 41-/2=10°
’ ]
60°
5 T
A B |
M
9 Z1:/2=1:4
D C
/
A 7 B




68 e reomerpus. 3asaun Ha rotoBbix YepTexax ars noarotoskn k TMA n EI3. 7-9 kaaccel

IMMAPAJITIEJIOTPAMM
Tabnuya 5
HaiinuTe cTOPpOHK mapaJjiiesorpamMma, eciu P = 36.
1 N K 5 Q o o) L
(‘] e o _’
MO ©L N & —O M
2 F T 6 KM =2KF
K M
F L
R S
3 LO-LS~= 7 AB:BC=1:2
L (8]
B C
A D
S M
4 AB:BC=2:3 8 Q T
B > T C
N
f_] RM = 1,5 RN
(o, O
A D R M




Pazaea ll. Ynpaxrenns B Tabanuax (VIll kaacc) e» 69

Oxonuanue mabn. 5

9 RM + MQ =10 11 LM =2
M
T o Os
1 MF-FK=6
0 ; 12 B c
45°
E
30°
L ) Ll A D
TPANNENIUA
Tabnuya 6
Haitaure yronel Tpanenun.
1 2
B C F M
O

70° 50°




70 ««® Teomerpus. 3anaqumn Ha roTOBbIX HEPTEXax AAS MOAroToBKkM K [MA u EF3. 7-9 kaacchl

IIpoodonscenue mabn. 6

3 7
P R B C
‘0
750 60° D
T S A
4 8
FC M S R
50°
65°
E (':—] N O
M K
5 9
P L
K L %‘o
30°
N M T fo. 0
6 10
R M E F
35°
N M




Pa3zaea Il. YnpaxHenus B Tabanuax (VIll kaacc) o 71

Oxonuanue mabn. 6

11 15
T M E , F
2
() '_“30
60°
k° F T R
12 16
K F 115° jx
0 / E
45°
x + 30°
’ ' e
13 BE || CD 17
b : AR
y
75°
55°
A — D




72 «® reomerpus. 3a4a4u Ha roTOBbLIX HEPTEXAX AAS NOATOTOBKM K THIA n EF3. 7-9 kaaccel

Tabauya 7
TPAIIELIUS
Haiingure PABCD'
1 5
C __J v D D 8 C
o
8 10
| A 14 B
B® A
2 6 b 10 ¢ AB=DE
D C
20
60°
A 32 B B
3 7 AB =25
B 15 C D 4 C
19 20
60°
A 49 D AT B
4 8 AB = 27,65
D c DC=14,15
B 4 c DK | CB
oM
A D
A K B




Pazaea . YnpaxHenus s Tabauuax (VIll kaacc) » 73

Oxonuanue mabn. 7

9 10 BM | CD
Pprapm = 20
B C B
10 8
60°
A b A ]‘(4 6 D
IJIOLA Ib TPSIMOYT OJILHUKA
Tabauya 8
Haitnure Sypcp.

1 3

B 6 C

? 2% B C
6‘00
3 12

40 o) A T D

2 | Bg . oC 4 AB =3 BC
AB-BC=12
D C
1 P=28
§ ) A B
A °p




74 «® Teomerpmus. 3aaaum Ha roToBbIX YepTEXax AAS NOAroToBkM K THA u ETD. 7-9 kaacce

IIpoodonscenue mabn. 8

) P =30 9
AB =4 BC B C
D c
A B A 5 kK 38 D
6 P-36 10 AE = 2,53
AD:DC=2:1
B 15 c
;2/
A D A(, OD
7 Mc=20 |11
Bo oC Bo o€
6
N 1 4\3
600
30° | 1 | !
M A 7 D A D
8 Saamp = 33 12 Saace = 64
c
D C M B c
K l : | \
A B A D E




Pazaea Il. Ynpaxuenns B Tabanuax (VIIl kaacc) e» 75

Oxkonuanue mabn. 8

13 14 AD =3 AB
SAMNC=27 N
B M~ lc
D
Pypcp = 46 ¥o)
BC-AB=5 4 b
15 Saexr = 28
DC:AD=17:4
DE=FC=-%EF
K
po_E N
A B




76 «® Teomerpusa. 3asaum Ha roToBbLIX HEPTEXax AAs NOATOTOBKM k THIA u ED. 7-9 kaaccsi

IJIOA Db ITAPAJUIEJIOT'PAMMA

Tabnuya 9
Haitgure Sypcp-

1, ) . |5
4
W
AT B
2 6
B 19 c
o
b c 15
12 13 10
)
A B
A D
3

B 12,5 C
30°

18




Pazaea ll. Ynpaxnenus 8 Tabamuax (VI kaacc) o 77

IIpooonxncenue mabn. 9

AC =48
B BD = 36
C

D

13

LB=2 /A
L C

/




78 «® Teomerpusa. 3aaauu Ha rOTOBbIX YEPTEXAX AAS MOATOTOBKM k TMA m E[3. 7-9 Kaaccel

Oxonuanue mabn. 9

21 AB-BC=4
c
12
9 L
A2 B
18 22 BD =12
c AC =16
c
30
N (o
A0 1 °D
M A D
19 BE:AD-1:3 |23
AD-BE=8
B] c
E D
20 P=92
BC-AB =4
c
30°
A D




Pazaea Il. YnpaxHenus B Tabauuax (VIll kaacc) e» 79

Haiinure Sy,pc.

INIOIWAAb TPEYT'OJIBHUKA

Tabnuya 10

1

§

22

13

14




80 «e reomerpmus. 3aaaumn Ha roToBbix YepTexax ans Moarotosku k MMA u EMD. 7-9 kaaccl

IIpoooncenue mabn. 10

9 B 13
4
C
V17
5
A
10
V58 ¢
B
5 65
A
11 B
V5
V10
A
V18
C
12 16
B
29
27 o C
M
A




Pazaen Il. Ynpaxrenuns B tabauuax (VIll kaacc) e» 81

Oxonyanue mabn. 10

17 ZACM : /BcM=1:2 |19 Sapsc + Saasc = 51
B
M
2
c A
18 LA:/B:/C=1:2:83 20 B
AB+ BC =172 B
c E
A
C
CD =2 BC
Sacep = 50 D
A
21
C 12 N 4 4




82 «® [eomeTpus. 3asaum Ha rOTOBbIX YEPTEXAX AAS NOArOTOBKM K [MA u E3. 7-9 kaacc

MJIOAb TPAIIEHUU

Tabnuya 11
Haiiaure S4pcp.

1 AB=10 |3

f\

D
4

A" g

831 b

A" M

13

Eﬁ\

6 C
C
12
20
B
B 10 ¢
139
12
M

B

D

C

D A

Vil

D




Pa3zaen Il. YnpaxHenus B Tabauuax (VIll kaacc) e» 83

IIpooonacenue mabn. 11

9 13
16 8
30°
A 32 B D A
14
B A
14 -y
450
C
D
11 p=go |13 BC=%ED
C B AD - BC =4
B C
15 25
12
D A
A E D
12 Spacp = 60 16 B )
B 16 c 13 C
A
{ : \ 20
25
A 20 D
D




84 «® reomerpus. 3asaqmn Ha rotosbix yepTexax ars noarotoBku k TMA u EMD. 7-9 kaaccs

IIpoodonscenue mabn. 11

D jC
A B

17 Suacp =196 | 21
adch AE = FB = % EF
D 12 c
12
AT o B
18 B M C 22 Spacp = 32
[\ Sapcs = 13
B
A D
AD:BC=2:1 A D
Saamp = 120 ABCD — Ttpaneuus
19 ABCD — rtpanenusa 23 ABCD — Tpanenusa
AD = DB
B, 24  C AB =24
A D 10 ¢
A 32 D
AC=BD=8




Pazaea Il. Ynpaxuenuns 8 T1abamuax (VIIl kracc) o» 85

Oxonyanue maébn. 11

25 BC:AD=3:4 |26 Sppoc=4  Saaop =25
Spasc = 30 i .
c
&)
D D
27 AB:DC=3:1




86 «® reomerpus. 3araun Ha rotossix YepTexax ars noarotosku k MMA v EF3. 7-9 kAaccel

TEOPEMA ITUPAI'OPA

Tabnuya 12
Haiigure x.
1 B 5
3
X
C
4
A
2 6 ARMN — npaBHJIbHBIA
N M
R
4
x
K
K 6
13
M N
3 K 7 AMPR — npaBUJILHBIN
J5
R
x
L
4 8
5 N
28
) S
g x




Pazaen Il. Ynpaxuenns 8 Tabauuax (VIll kaacc) e 87

IIpooonscenue mabn. 12

9 13 5 BD =12
AC=x
M
10
x 120° A C
K 36 L
D
10 & rs=13 |14 MK = 25
N
12
; 24
M
| M K
T S
11 AC =BC =13
AB =10
AE =x

12 . KR=10
MN - 12

X
M N

16

MT =34
K MN =x




88 «® reomerpua. 3asaumn Ha rotosbix YepTexax ang noarotosku k TMA u EMD. 7-9 kaaccl

IIpooonocenue mabn. 12

17 AB-BC=3 P=50 |21
B C T - M R
2°
10 x
Q 20 S
A D
18 Skmns = 96 V3 22 ABCD — tpanenus
M N C B
X 3 5
60° 60°
K S
&
X
19 SMNRS =99 23 MKLR — Tpalnenunua
N R K_ 4 L
1350
X 9 15 X
- W
M Q S M° 3 R
20 RLKM — napaJuiejorpaMmm 24
C B
M T K
\) x
X \b 5
60°
R L D 48 A




Pa3zaea Il. YnpaxHenns 8 Tabanuax (VIIl kaacc) e 89

IlIpoooncenue mabn. 12

25 29
L
12 F
30 MNTQ — rtpaneuusa
SMNTQ = 50
N T
x 13
M
5
Q
27 31 ABCD — rpaneuus
Supcep = 432
16
30°
B
28 B 32
K M x L
o O o
]
x
g| 10 i
¢ [
S=4 \/g R o ‘- - T




90 «e Feomerpus. 3anaqmn Ha roToBbIX YepTexax aAsi noarotosku K WA u EF3. 7-9 kaaccs

IIpodonscenue mabn. 12

33 AKBL — xsagpar | 97 RN - MK = 4
S =96
A M g RMNK
M
X
4 0 X R N
L °B K
34 ABCD — kBazpar 38 ABCD — napaJjjaejiorpaMmm
B C 140
T A Papcp = 42, SABCD='_3'—'
P
@
M | P
X
(o) o) D
35 ABCD — npaMOYTroOJbHUK
F x ¢
13 5
18 D
S=100.3
36 Pung=T70 |40 ABCD — powm6
SABCD = 480
B BD =20
A C
D




Pa3zaen Il. Ynpaxterns B tabauuax (VIll kracc) e 91

TIpooonscenue mabn. 12

41 ABCD — napanjenorpaMm 45 LRQT — rpanenusa
S. = 900 SLRQT = 300
B R Q
X X
A 3 g 12 °D L M T
42 MKLT — napajanenorpaMmm 46 RKQL — Tpaneuus
SMKLT = 48, PMKLT =40 S =100
M K K 13 L
0]
B 4
T L
¢ R x Q
43 MLBT — rpanemua | 47 Sascp = 60, AD || BC

S =243

B 7,5 C
8/ \x
A 17,5 D

T
B
A
A 35 F5 C

48

ABCD — upsaMOYrojibHHK

B M x c
24 26 40
A D




92 «e reomerpus. 3araun Ha roToBbix yepTexax ars noarorosku k TMA v EF. 7-9 kaaccwl

Oxonuanue mabn. 12

49 MKLT — tpanenus 52 ABCD — Tpaneuus
S =281 S =100
K ; KE=x D C
M E T 24 }'E B
50 ABCD — Tpanenusa 53 ACBM — mapaJujiejiorpaMM
AC=9
BD =12 24
B 5 _C S=54 ¢ B
&
16
* F
A x D A E M
51 RQMN — Tpanenmusa 54 Saipcp = 180
QN =12
Q. x M RM=5 D x C
13 13
R 10 N A 20 B




Pa3zaea Il. Ynpaxrenus 8 Tabanuax (VIIl kaacc) e 93

OIMPEAEJEHHUE IMOAOBHBIX TPEYTI'OJIBHUKOB

Tabnuya 13
Haitgure x, y, 2.
1 AABC ~ AA,B,C,; | 5 AQMR ~ AQ; MR,
B PAMlQlRl = 110
B,
28 Q
21 AN
A C M
x Aq 18 C, 4
2 AMNK ~ AM;N K, 6 AABC ~ AA,B,C,
N,K,:NK=2:1 B B1 AB:BC:AC=
=6:4:3
y PAAIBICI = 91
A x
¢
4
A,
3 AKLM ~ AKlLlMl 7 AMKN ~ AM KN,
KL :LM: KM = MK :KN:MN=9:7:8
x+y=48
K l Z J
M
4 AABC ~AAB,C; | 8 | AMEKN ~ AM,KN,
PAABC=36 MK : KN : MN = 9:7:8
x—y=2=6

B,
B 12
X
APA
A
2
C 24
G




94 «e® leomerpus. 3araun Ha roToBbIX YepTexax ans noArotoskn kK TMA u El3. 7-9 kaacce

IIpooonxcenue mabn. 13

9 ARTK ~ AABC 13 AABC ~ ADEC
SARTK = 16, SAABC =X BC =21
B B
T E
10
4 X
< \ A
R
K c A" 9 p 15 c
10 AABC ~ AA,B,C; | 14 BC =14
B Saapc = 32
SAAlBlcl = 50
c
4 B,
C,
A X
A
11 AMNT ~ AM,N,T, |12 Payni = 55
SAMNT =75 M MN =x
Sam N1, = 225 MK =y
N, T
N
S
K
T
= 9 Ty 12
M M, N g B
12 AFER ~ ANMC 16 Saver =8
MN :FE=17:6 L SAKLsz
Samnc = Sarer= 26
N SiFER= X
SamMnc =Y
F
c
E M




Pa3zaea Il. YnpaxHenus 8 Tabanuax (VI kaacc) @ 95

IIpooonxcernue mabn. 13

17 AABC ~ AMNK 21 K Paunk = X
Puspc: Payng =2:3
SAA_BC + SAMNK= 130
N, SaaBc=x
SaMNE =Y
M
A
C K
18 ARMN ~ AACB 22 Pryung =X
Sarmn = 18, Spacp= 32
Pyrmn + Ppacg= 91 Q
Pypmn=x E
C  Ppacs=y
R
M
u —e )
W B N8 p 10 M
19 co:op-5:6 |23 AABC ~ AACD
Sapop= % B 12 ¢
B
0]
A D A 27 D
20 SAAMC . SAMCB= 1:3 24 DE ” AC
AB=x B BD: AB=1:3
BC _ AM
A M AB B
B
20




96 «® leomeTpus. 3asaumn Ha roTOBbIX YepPTEXax AAS NOAroToBkn K THMA m EMD. 7-9 KAacch

IIpodonscenue mabn. 13

25

DE| AC

B BD: AB=1: 4
Sapec =6

D SAABC“x

E

29

15

18 c

26

AMNK ~ AMKT

NK |MT
Pynkr=x

K
N 24
18 T
M

30

27

ABCD — mnapaJuiejiorpaMM

8- 46 Fueo =

B

o

10 0

31

28

32

24

M 9 L

PATKL = 153




Pa3zaea Il. YnpaxHenus 8 Tabanuax (VI kaacc) o» 97

Oxonuanue mabn. 13

33 NK=MK |35
N Pynmk = X%
K
M T
34 36 AC = BC
AC-AB=4,8
B AD:DC=3:5
PAABC=x
18 30 D
| C
c T x E ] A




98 «e® reomerpus. 3asaumn Ha roToBbIX YEPTEXAX AAS NMOATOTOBKM K TMIA u EID. 7-9 kaacchl

NNPU3HAKH IOJOBHUA TPEYTOJJbHHKOB

Tabnuya 14
Haitgure x, y.

1 S g RT =17




Pa3zaea Il. Ynpaxnenns 8 Tabanuax (VI kaacc) o» 99

IIpoodonocenue mabn. 14

9 ST | KL 13
C
y
A
B~ 18 D 32
P 32 K
16 40
F
8
E" vy um N
11 oN=12 |13 CB| DA
M
16
8
(0] X K N
12 B Bc=24 |16 AB| DC
AC=17,5
8 A 48 B
12 E
(0]
D
* D 12 C
A C




100 «® Teomerpus. 3asayum Ha roToBbix YepTexax AAs noArotToBku k MMA u Ef3. 7-9 kaaccei

IIpooonxcernue mabn. 14

17 21 BC | DE

AB:BD=2:1

K. 12 D
T
% y 24
N
8 X
M X P

4 C E
13 AB|| DC,AB =18 22 | MNPT — napannenorpamMm
DC=12,x+y=20 Kxiy=3:1

ML =12
MK =18

p

D M C N
X
y M
A N B

19 RKLN — mapaJjjejiorpaMM 23

L

Parog : Pasor=2:3

x+y=10, TE | SF

Q
T E
14
K L 0
10
R” 12 N X M

S F

20 ABCD — Ttpaneuus 24 £3=/1+ /2

BD = 32




Pa3zaea Il. YnpaxHenus 8 tabanuax (VI kaacc) e 101

Oxonyanue maébn. 14

25 /B=2.,4 |27 MO:0L=3:1
M MQ| LN
x+y=48
12 y
B A N
26 28 SABOC:SAAOD=1 : 9
BC|AD,x +y=9,6
B X C
7
O
X
8
K A Yy D




102 «® Teomerpus. 3asaqn Ha roToBbix YepTexax AAs noArotToskn k WA u El3. 7-9 kaaccobl

INPU3HAKH NIOJOBUSA TPEYTI'OJIbHUKOB

Tabnuya 15
Vkaxkurte nmapsl NoJ00HBIX TPEYTOJAbHHUKOB M JOKaXXHUTe UX nojxobue.
1 5 0
C T
E
L
K
B D A R M
2 6
E F S
{ P: i : § %
M N F E
3 7 |m
K

[ —

M

Q
p
N

4 ABCD — rtpanenus

B 3 C
V\JD

A

8

FDEB — napanjejorpaMm

C
%
A F B




Pazaen II. Ynpaxnenus B Tabamuax (VIll kaacc) o» 103

IIpooonxcenue mabn. 15




104 «® feomerpus. 3araum Ha FOTOBbIX HEPTEXAX AAS NOATOTOBKM K THIA u E3. 7-9 kaacce

IIpodoasxcenue maba. 15

17 21
A
B 50
N, -
s ,AA
|
Cl Bl

22

N P

3 />S\
0 K A
19 23
A
6 10 F
9
12 ¢ E B
20 24 MNFE — napanjejiorpaMmm
K L
S M
1
5 2 15

MR
M E




Pazaen Il. Ynpaxnenus 8 Tabanuax (Vill kaacc) e» 105

Oxonyanue maba. 15

25 EKFQ — npaMoOyroJIbHUK
A
D¢ B
M
C
CPEJAHSASA JIUHUA TPEYTOJTBHHUKA
Tabauya 16
1 Taxo: Hano: FSMN — npsamo-
AABC YTOJIBHUK
N AC=20 '
Payng — ? 0
C
A I N
2 I Hano: ABCD — npsmo-
YTOJILHUK
C
K 3 CD = 30,
F Pppyn —?
IaHo: o M
AKLM 2
Pk = 24
M Paprr—? °




106 «® reomerpus. 3asaum Ha roToBbix yepTexax ars noarotosku k TMA u EM3. 7-9 kaaccoi

IIpooonsicenue maébn. 16

rpamm, EO =4, ED = 3,

5 Iano: 9 Mano: ABCD — tpanenus
M AKLM AD=2BC,EF —?
PAMEF = 31 B 12 C
Pygrm —?
E F
d K L F
K L A Y, D
6 | dano: ABCD — napaJeio- 10 Ilano: AMNQ —
;{PgMM’? AC =18, AK — ?, PaBHOCTOPOHHHM
— ! N -
B c ET —?
M 18 F
K
A D M T Q
7 Hano: " Hano: AABC
R ARFS B BC=6
RF = SF PAMEN - ?
F E
Pprs = 30 ”
S RS —? C M "’ A
RF —?
8 Hano: ABCD — mapaJieso- 12 Hauno: ABCD — ueThipex-

YTOJBHUK
B E,F,M,N — ce-
PeanuHbl CTOPOH

EF, MN —?




Pa3zaea Il. Ynpaxuenus B Tabauuax (VI kaacc) e» 107

Oxonyanue maébn. 16

13 Mamo: AMEN | 13 Tano: AABC
E MN-KL=6 B AB =16
MN — ? Poyng — ?
L M|
M N C K A
14 Iano: ABCD — kBagpar 16 Hano: AMRS
S MR:MS:RS=3:6:4
ZMNKP __ 9 Pagrr= 10,4
Sascp M MR, MS, RS — ?
L
K S
F
R
17 | Haso: ATLM
TL:LM :TM=4:8:5
PATLM = 60, FE, EC, FC - ?
L
F E
T C M




108 «® reomerpms. 3aaaun Ha roTosbix YepTexax ars noarotosku kK TMA u EF3. 7-9 kaaccor

INPONOPUHHUOHAJIBHBIE OTPE3KH
B [TIPAIMOYTOJIbHOM TPEYT'OJIbHUKE

Tabauya 17
Haiigure HensBecTHBIE JIUHEeHHEIE 3jieMeHTol AMNK (LK = 90°).

MN = 26 3 MN =25

K N
2 MN-25 | © MN =50

K K KN:KM=3:4

M
N
F
L M N

3 7 TN — MT = 11

KN:KM=6:5

12 q)gb 6




Pazaen Il. Ynpaxnerns 8 tabanuax (Vill kaacc) e 109

Oxonuarnue mabn. 17

9 | ABCD — napannenorpamm 12 | MLKN — napannenorpamMm
Sapcp — ? MN:ML=2:1
Smnkr — 7
B C L K
6
A" 3 D
E M~ 4 7 N
10 MNKP — tpanenus 13| RKMN — npamoyronsuuxk
Synkp — ? FE|NM,FE —?
R 6 K
N 16 K h |
12 4
> E
F
M P J
N© °M
11 AA%C_I—) ?— Tpanenus 14 ABCD — pow6
B AC:BD=3:2
CF 13 B o
12
D A
15 TMNK — tpanenus

N

MK =15
ME=9
Srmng — ?




110 «® Teomerpus. 3araum Ha rotoBbix YepTEXax AAS MOArOTOBKM K TMA 1 EI3. 7-9 Kkaacchl

COOTHOUIEHUSA MEXAY CTOPOHAMH U YITIAMHA
B ITPAMOYTI'OJIBHOM TPEYT'OJIbHHUKE

Tabnuya 18
Haiigure x.

1 B 5
M
605
18 9
30° F
I_l E &= 10
AT x C
2 6
P
/\
A 30 T
3 7
S
J
E o
9
x -
J
R
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Oxonyanue mabn. 18

9 13 c
60°
20 x
45°
B A
10 iM=-x—2 |14] &
K f
)
(an]
20
6
45°
L~ Z M . 45°
E M?° X E N
11 15
S
P
o0 . .
L 60° ‘—1 45°
S 18 R R 6 E F
12 1
. AD=x—1? 6| 4 Saapc =50
B
A%
12 D
X
60° 459
A - D
C B




112 «® [eomerpus. 3araqn Ha roToBeIX YepTexax Ars noarotToBku k TMA u EI3. 7-9 kaaccol

COOTHOUIEHHUSA MEXAY CTOPOHAMMU U YITIAMHU
B IMPAAMOYTOJIBHOM TPEYTI'OJIBHUKE

SMNKP —7?

Tabnuya 19
1 ABCD — napaJieJorpaMm 3 ML | NK
SABCD —? M L SKLMN —?
D C

6

45°
A B

G A

2 MNKP — napajieJorpaMM 6 KL — 2

cos /K —7?
N K
16
30°
M N
M
3 EF | KT, Sgprx — ? 7 | ABCD — npsaMOyTOJbHUK
S — ? cos LACB — ?
E 4 F D, A5

0 C

T

AD | BC

Sapcp — ?

150° 10




Pazaea H. YnpaxHenus B Tabanuax (VIll kaacc) o» 113

IIpodonacenue mabn. 19

9 AC = BC 13 AB =5 BC
sin /B — ?
B : cos /B —?
tg /.B—?
ctg £B —?
C A
10 NQ = M@ 14 | ABCD — npamoyroasauk
N sina —?cosa—?
tga—?ctga —?
%—? o o C
F(\— Q
8 o
[ 0]
750
E
M AL 12 JD
11 ABCD — rpaneuus 15 KMTF — rpaneuusa
Siscp — ? sin ZK — ?cos LK — ?
B 8 c M 4 T
5
A D O
40 K 10 F
12 KL=8 16 sin /R — ?
sin ZK, cos ZK tg ZR—?
K tg £K, ctg ZK F 4 K
E¢ F 43
.
E 8 R
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Oxonuanue mabn. 19

ZACB = 90°
coso — ?

20

AMNK — Tpanenus

M 4.A=40°
sina —?
tga—7?

13

1
K° A
18 Sagcp = 1242 21 CF — menuana
B gin/A—? B AB =12
tg A —? sin ZA —?
6@ ) cos ZA—7?
A C
D c® A
19 cos /B—7? 22 MNEF — Tpanenus
B ctg L4B—? ME=8,sina — ?
F E
03
15
e 6
A 18 C M 10 N
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KACATEJIBHAS K OKPY)KHOCTH
Tabauya 20

KL—2 | 9 ON =15, MN — ?

M

~—

6 OK =6

ZMON = 120°
MK, NK —?

3 /BAC—2? | 7 ZACB = 90°

C AB=25

AE — 7
E
12
A D B

8 | ZAMB —?




116 «e® reomerpus. 3asaun Ha roTosbix yepTexax ars noarotosku k TMA u EI3. 7-9 kaaccsi

TIpooonxcernue mabn. 20

9 MN—2 |13 MA, NA — ?
M
A
20
0} N

MB=4 16 ABCD — Tpanenusa

AM =12 AD, BC —?
ZOMK = 30°

OK —?
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Oxonuanue maébn. 20

17 ABCD — pom6 | 21 OM = 24
BF —? ZAOB = 60°
Pyamp—7?
M
Y B
18 OM=0N=10 |22 EL|NK

MN =16




118 «e® reomerpus. 3anaun Ha rotoBbix yepTexax arg noarotosku K MA n EM3. 7-9 kaaccel

HEHTPAJIBHBIE U BIMUCAHHBIE YIUIbl

Tabauya 21
Haitgure x.

1
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Ilpooonxcenue mabn. 21

13




120 «® Teomerpus. 3aaa4u Ha roToBbIX YepTexax AAg MOAroToBru k TMA u EM3. 7-9 kaaccy

[Ipoooaxcenue maba. 21

17

21

24

ZBAC = 40°
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IIpooonocenue mabn. 21

120°




122 «e® Treomerpus. 3asayun Ha rotoBbix yeprexax ars noarotosku k TMA n EI3. 7-9 kaacchl

IIpooonsicenue maébn. 21

33

37

34

38

39

KE =12
M MN =x
K L
N
36 40 AB| CD
A~ M \.B AB =12
N CD =16
MN =14
35° 25°
30




Pazaea Il. Ynpaxuenus B Tabanuax (VIIl kaacc) em 123

IIpooonocenue mabn. 21

41 45

A

C D

B
AB+CE=CD
42 c

A B
AK=0K =10
43 47 4
UKT : UTM=7:4

44 C 48

Samapc=x A B

N
UAMB : VANB=5:11




124 «® Teometpus. 3anaun Ha rotoBbix yepTexax aas noarotosku k [MA n EM3. 7-9 kaaccwi

Oxonuanue maébn. 21

49 52
UMN : UNK =31:16 UBC: UCA=2:5
50 M 53

B
UNM : UNK =20:24 UAB : UBMA=3:5
51 54
UAB : UBC : wAC=T7T:11:6 UAB : UCA=10:12
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YETBIPE 3AMEYATEJIBHBIE TOYKHU TPEYTI'OJIbHUKA
Tabnuya 22

1 Z/NMK = 60°, MO — ? 5 |QM =9, BT =12, Supog — ?

N
10
o
K

M

2 /MKN = 66°, ZFNO — ?

3 ZMCB; — ? 7 | EF=18, MK=15,0ON —?

E




126 «® eometpus. 3anaum Ha roToBbix YepTexax ars noarotosku k MMA u EM3. 7-9 kaaccwi

IIpooonocenue maba. 22

9 13 S —9
R AMRN
F E
K
M 20 N
10
11 A4,=12 |15 MK = NK = 20
A BBl=9 M PAMBN=359MN_?
B
K
A
N

12 OK =8
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Oxonuanue mabén. 22

17 O — TOYKa Iepeced4eHUA BHICOT
M_ g O, — TouKa nepecedyeHHA MeIMAH
[ MC = NC = 26
MN = 20
00, — ?
o C
BIIMCAHHAS U OIIMCAHHASA OKPYXKHOCTH
Tabauya 23
1 KMK=NK=26 3 Pagmn — ?




128 «e® reomerpus. 3anaun Ha rotosbix yepTexax ars noarotosku k TMA u EF3. 7-9 kaaccwl

IIpoooncenue mabn. 23

5 9 M KE —?
? 0
E
6 —9110
24
D
%0 10
c B
7 11
108°
8 /A, /B, 2,ACB—? |12 MN —?
c B
48° "
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IIpodoaxcenue mabn. 23

13 M MN=8 |17 ¢ Ac=BC
QO — ? OD=0,4CD
/\ Painc = 40
B
14 A0=20 |18 KO — ?
BC — ?
K
T
M
15 S ro—2 |19 co—?
R T
16 20

LN —7?




130 «e® reomerpus. 3araun Ha roTosbix Yeprexax ars noarotosku k [MA v EI3. 7-9 kaaccbl

IIpodoncenue mabn. 23

21

SAREF -

()

25

KE —?
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IIpooonscenue maba. 23

29 BC—2? |33 ML —? L
30 N MN=24 |34 C
E
B
31 Ko gkM=KL=20 |35 MK =16, ME, EF — ?

KO =10
RO —?

32




132 «e® feomerpusn. 3anaun Ha rotosbix yepTexax ars noarotosku k [MA w EM3. 7-9 kaaccol

IIpoooncenue mabn. 23

37 Q 41
K
38| B AC+BC=17 |42
P,—?
C M A
39 M E N 43

MK =NK =30
KO:0OE=12:5
MN —?

K
40 | E0 —? /E:/F=1:2 |44
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IIpooonycenue mabn. 23

45 OK =12, AC =20, sinzA —? | 49 ON — 2
46 50 AB+ DC =24, S, gcp — ?
B
A
O
10
D E Cc
47 51 | MN + LK = 20, SamnkL = 24
M OE —?
N
0]
L E K
48 52

MK+EF=4O,PMEFK—?




134 «® [eomerpus. 3aaaqm Ha roTOBbIX HEPTEXAX AAS NOArOTOBKM K TMIA u ElD. 7-9 Kkaaccol

IIpooonscenue maba. 23

53

57

AD = BC, AB, DC — ? Papep — ?
A B
12
°0
15
D C
54 58| MN:NK:KL=2:6:7
M N Pyngr =54
MN, NK,
KL,LM —?
L
K
55 | ABCD — npamoyrospauk 59 | ABCD — rpaneuus
AD = 10, AO — ? MN = 20 — cpenHss JUHUA
B ¢ OK-—1?
TQ N
A Rv D
56 60 MNKP — Tpanenus

MP=NK, SMNKP - ?
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IIpoodonsicenue maobn. 23

61 AD -BC =6, Pypcp — ? 65 EFMN — rpanenusd
C B NE = MF
EF + MN —?
(0]
4
D K A
62 MNKP — rpanenus

LM, LN, LK, LP —?

64

12

16

68

BC |AD, AB=CD, AD — ?
B 1 C




136 «® Teomerpns. 3anrauu Ha roTOBbIX 4EPTEXAX AAS MOArOTOBKM K WA n E[3. 7-9 kaacco!

IIpodoaxcenue mabn. 23

AD = BC,AB =18
OK —?

69 MN|KL,KN=NM= |73 | BC|AD,AB=CD,EF =8
=ML=10, MO —? OK =5, Sapcp — ?
N 10 M
O
60°
— L
70 KM | FE,MO—2? |74 ME | BK, MB = EK
Sveks — ?

71 ABCD — Tpanemnusa

A 7 D

72

MP||NK, MN = PK
MP - NK = 6, ‘SA-WPKN —?

M

76

EF| TR, TR EF =14
STRFL

ON
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IIpoooasxcenue mabn. 23

77 AB=CD,BC|AD | 81 ABCD — pom6
SABCD —? LA — 7
B . C B 4 _ C
’ \6
K
0]
24
1
A D A D
78 ABCD — xBagpar | 82 MNKL — pomb6
AB=12, OE—? SMNKL_?
DC <>C
A E
79 | ABCD — upsamoyronbHuk 83 ABCD — pom6
AO — ? AC=32,P=80,0E —?
16 b ¢
Dﬁ, ,>C
12 0
O
o o)
A B A P> B
80 MNFE — upsaMoyrojJbHUK 84 AB=CD, BC=AD
Kp —?
F E
‘\0
p
o)
M 17 ‘i L N




138 @ reomerpus. 3asaum Ha roToBbix YepTexax aas nOAroTosku k TMA u EM3. 7-9 kaaccsl

Oxonyanue mabn. 23

85

86 B AB —?

BEKTOPBI

Tabnuya 24

N

A7 AT
o

f
YKaXuTe BEKTODbI:

a) coHanpaBJIEHHbIE C BEKTOPOM 17i;
6) coHalpaBJIecHHBIE C BEKTOPOM T7i;
B) ITPOTHUBOIIOJIOXKHO HallpaBJIeHHbIE
cmurn

P ¢ K

M i N

MNKP — napaJuyejiorpaMMm
VKaxKuTe BEeKTODLI:
a) KoJIJINHEeapHBbIE;
0) coHanpaBJIeHHLIE;
B) IIPOTHBOIIOJIOKHBIE;
T') paBHbIE
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IIpooonscenue maon. 24

EFQL — mnapaJjjaejlorpaMm
VKaxute BeKTODHI:
a) KoJITMHeapHble; 6) cOHanpaBJeH-
HbI€e; B) IPOTUBOIIOJIOKHEIE; I') PABHBIE

IToctpoiiTe BeKkTOp b — d

4

=

ITocTpoitTe BEKTOD € + f IBYM4 CIIO-
cobaMm

8

A, B, C, D, E — nnpou3BOJIbHbBIE
TOUKH.
Hafigure cymmy

AB+CD+EA+BC+DE

5

Q

o &

—

ITocTpoiiTe BeKTOp @ + b AByMa cIo-
cobamm

9

M, N, E, F, K — npou3BoJbHEbIE
TOYKH.
Jokasarse, 4To

ME+KN+EK+NF=MN+EF+NE

6

ITocTpoiiTe BeKTOp £ — /M

10

‘&
S

IocrpoiiTe BekTOp @ + b + €




140 «® Teomerpus. 3aaaun Ha roToBbix YepTexax ars noarotosku Kk TMA u Er3. 7-9 kaaccwi

IIpooonocenue mabn. 24

11 F E

M N

MFEN — mnapaJjjejiorpaMM
ITokasaTb, 4TO

MO +FE +OF +EN = ME +FM

15| ¢ ii T

R K

RSTK — mnapajiejsorpaMm
Bripasure BEKTOPEI RK, KT, SR ue-
pes3 BEeKTOPEI M U 7i

12

Haitgure X, ecn

CD+X +BC+AB=EF + AE

F

16

MNFE — mnapajjejorpamMm
Bripasute BeKTophl EA u FB uepes
BekTOopel FN = mu MN =1

13 T

R s

Bblpasn're BEKTOP SM yepes
SR=duST=5%

17

Bripasure BekTOp KO uepes BeKTO-
ppl MK =auMN =5}

14 A

18

MNKP — napajuienorpaMm
Bripasure BEKTODBI OM u MA ue-
pes3 BeKTOpHI MP=duMN=5

ABCD — napa.ujllenorpaMM
DK:KC=1:3
Beipasute BekTopel AK u KB uepes
BekTOppl AD =GuAB =10
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IIpooonxcenue mabn. 24

23 B c
A D
M — cepenusa BD
MK : KN =3:2 N — cepeauna AC
Bripasure BergropAM Yyepes3 BEKTO- 1
peid =AKub=AN HokazaThk, uro MN = E(AD+CB)
20 | E 24
A — - =
|| = |7i] = |&]

HlokasaTb, uUTO

Fl H+i+k=0 m
,_i e}
S ke
EA:AF=2:5 Yk SRR,
Bripasute BekTop KE yepe3 BEKTO-
peimi=KAun=KF k fi
21 AM =nm,AN=r1 25
BM, NC, MN, BN — ? . -
7] = £ = 1 &

il = 2
JHloxkasaTb, 4TO
m+n+k=0

=

Jloka3aTs, 4TO B KA=8
AM +AN+AK =0 Haiigure | AK — AN + KM |




142 «e® reomerpus. 3asayn Ha rotoBbix yepTexax aas noarotosku k TMA u EF3. 7-9 kaaccoi

IIpoodonowcenue mabn. 24

Haitnqure | KE — KM + KN |

27
s 31
m C
P # ‘7" # K A 16 B
KP =12 5=AB +AC - BC
Haitqure | KP — KS + PT | ol — ?
28 o4 32
N E B
0
18
M F c A
Haitnure | MN + NE - MN - OF | |1‘%‘*|=B?C+BA—CA
k p—
29| E 10 K 33
B 8 c
0
M 6
M ,10 N A D
EN =12
Haitnure | MN + ME — EK — OE | | Haitnure: |AB|,|BC|, | DC|, | MC|
30 34

B Cc
5
459
A~ 13 D

Haiigure: |BD|,|CD|, | AC|
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Oxonuanue maon. 24

35 B 5 36 Haiigure:
X a)| MK + MN |,
6)| MK + KN |,
B) | MK + NK |,
r)| KM - KN |,
4 — D ) | MK - MN |
ABCD — Tpanenus ,
d@=CD - BC +AB M 7a N
Haiigure: |d]
37 P Hajigure:
1)|EM|-|EF|,
2)|EM - EF|,
3)| EM |+ | EF|,
16 4)| EM + EF |,
5)| ME |+ | EF |,
6)| ME + EF |,
7)|ME |- |EF]|,
S )| ME |- | EF|

8)| ME - EF |




144 «® Teomerpus. 3aaa4m Ha roToBbix YepTexax ard noarotosku k TMA u EM3. 7-9 kaacce

CPEHASA JIMHUA TPAITELLIUN
Tabauya 25

1 AB=CD =15, Psgcp — ?

B C

PABCD=36’A-B—?

B c
M 25 N E 10 F
A D A D
2 Pyner =30, KR —? SQ = TR = 20, ST, MN — ?

S T

<
2

Q R

3 QR-SM =8,SM,QR —?

S M

20 F

S

Q R

/FEM =150°,AB — ?

F 4 E

K M

4 MF =2 NE, NE, MF — ?

N E

SK=8,RT,EF —?

s, 10 @
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IIpooonscenue mabn. 25

9 MN,DCc—? |13 AD-BC =4, MN —?
D C B 1
M N FX\N
A 2VE 5 B A D
10 ML =4, /MNK =135° | 14 RE =EM = M@, KL — ?
RQ — ?
M N E M
R Q K L
60°
L K R 12 Q
11 AC=16,MN—2? |15 KE|NF,RS —?
B C
E F
M N /R%
60° K - M
A D 5 N 9
12 QN=4,TE—? |16 MN =4, Scprx = 8

tgo —?

E F
M N
o
C K




146 «® leomerpus. 3araqmn Ha rotosbix HepTexax ars noAroToskn Kk TMA u El3. 7-9 kaaccs

IIpooonocenue mabn. 25

17 MN =68, AB- DC = 64 21 AD=2BC,EF —?
OK —?

18 PQSR!\’I =48, EF — ? 22 SMNRQ = 20, sinM = 0,8
TE — ?
S R
F E
Q 18 M
19 AB=8,EF—? |23 BC:CD=1:2,EF=20
BC — ?
C 10 B
E F
60°
D A A
20 OM =6,0N =8, EF — ? 24 KF=RN,KE =10
TS — ?
L M
E F
[9)
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Oxonuanue mabn. 25

25

Prynx = 71,8, EL = 21,4
MT| NK, MN — ?

M N

26

KF=2,MN=4
MN — cpenHAA NTUHUA
BC,AD —?




148 «® Teomerpus. 3aaaq4u Ha roToBbix YepTexax ars noarotoBru k [TMA u El3. 7-9 kaacco

IX KAaacc
KOOPIHNHATHI BEKTOPA
Tabnuya 1
1 ~ 4
L n K M N
7
M N

MNKL — napajniejorpaMm
Bripasure BEKTODDI LN u KM ue-
pe3 BEKTODHI /7 M 71

T = S
TMNS — napanneaorpamMmm
Bripasute Bexropbl TM u ST ge-
pe3 BeKTOphl d U b

2 D C

ABCD — napanjejorpamMm
BruipasuTte BEKTODBI BD u CA ue-
pe3 BeKTOpLI @ U b

5 M K

F I_i - E
MKEF — napajjejgorpaMMm
FT:TK=3:1

Pasnoxute BeKTop FT 1m0 BEKTO-
paM M u n

3
K M
i
[ >
F — E

FKME — npaMOyroJibHUK
Bripasure BekTopbl EK u FM ye-
pe3 BEeKTODHI /M U 7

6 E FENM —

rpaMm

Haigure (ecnu
9TO BO3MOXKHO)
Takoe 4yucJo k,
YTOOBI BBIIOJIHA-

mapaJijieso-

M ° N Jioch paBEHCTBO:
a)FN =k-FO; e)FA=k-NF,
6) MO =Fk - ME; m)AN k- FA;
B)ON =k - E 3) ﬂ k- NA;
rYFM=k-NE; u)NE=k: EF;

x) MN =k-EF; x)FO=Fk-ME
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MPOCTEHUUIUE 3AJIAYH B KOOPIMHATAX

Tabauya 2
1 | Oano: OK =3,0M =2 Iaro: M (3; 5), N (-2; 4)
Haiigure KoopAHHATHl BEP- HaiiguTe KOOpANHATEI BEKTO-
muH AMOK pa MN
Y N
M /
M
0 K X
2 Hauno: TOCM — upsamo- Hano: A (2; 6), B (6; 2)
YTOJIBHUK Haiigure KoopAMHATEHI
Hajinure KoOpAHHATH Bep- TOouKu M
mua O, T, M, C
Y B
C M
/
3
A
(0] 6 T X
3 | Hano: MQPN — kBagpar Iano: A (2; 4), B (0; 18)
M (-2; -2) Haiigure KoopANHATH
Hajignre KoopaguHaTHI BEPLIXH rouku C
Q,P,N v A
p A Q
L i J >X C
M N
4 |ano: TQMR — napajuiesorpaMm Ilano: M (4; 6), N (x; 1)

R (0; 0), M (10; 0), @ (24; 6)
Haiigure KoopanMHaTy BepuIiu-
HBI T

Y

Haiigure: x

1

S
\z




150 «e reomerpus. 3asaun na rotosbix deprexax ars noarotosku k TMA v E3. 7-9 kaaccol

IIpoooasxcenue maba. 2

9 | Hamo: S (2x; -2), T (6; 4x) 13 | Dano: A (3; 3)

Hatigure: x Hatigure KoopauHaThI
TouKku M
Y, A
T 14 S
o —0 >
/lo A
M
10 | mano: A (1; 2), B (x; 0) 14 | Hano: A (1; 2), B (7; 10)
Haiigure: x AC:CB=1:3
% HaiiguTe KOOpAUHATHI
A Touku C
B
C
A
0 B X
11 | Hano: A (3;0), B(2; 5) 15 | Hano: P (6; 3), M (14; 9)
Hangure: AB PM:MK=2:1
v B Haiiante KoopAUHATEHI
A TouKku K
P
0 A M
X K
12 | Hano: C (1; 4), D (0; 3) 16 | Hano: E (2; 2), F (6; 10),
Haitgure: CD K (x; 0)

Haiigure: x

Y
A
Y, c F
b E
K X
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Oxonyanue mabn. 2

17 Hano: AMTN 19 Hano: AMQR
M (8;0), N (6; -1), T (3; —4) M (6; 3), @ (0; 2), R(1; -5)
Haisigure: Pyyry Haiigure: RE
T M
E
M © Q
N RS
18 ano: OBCA — napamneno- | 20 Hano: OABC — Tpanenus
rpaMMm AB=5,0C=12,A(2;4)
B(3;2),0A=6 Haiipure: BC, OB
Haigure: AC, OC n xoopzau-
HaThI BepiuuHel C y
Y, ‘r A_5 B
B C
6<ﬁ A X 0 12 C X
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NMPUMEHEHME METOJA KOOPAUHAT
K PEIHHEHHIO 3AJAY

Tabnuya 3

1 Iano: AMKN

KP =80, MN =40
Haiigure: MF u NE

4 Hauo: AABC

B (0; 0), C (6; 23), A (4; 4V3)
Haiigure: ZA, /B, £C

b 5

2 Ilano: ATRS
RT =TS
TE=8,RS=24
Haiigure: SK

T

5 Hano: AABC

E

BD =12
Haitgure: AE

3 | HDano: AMCN
CD =20
Haiinnre: NF

C

6 | Mano: AMKF

M 20

ZKMF = 45°
Hanipgure: ME
K
E
M 8 D 12 F
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Oxonuanue mabn. 3

Hano: AABC Hauno: AMNP
Haitnure: AE M (4; 8), N (8; 2), P (14; 6)
Haitgure: /M, /N, /P
B
N
8 E
60° P
12 C MY
9 | Haumo: AKDP
Haiigure: KE
D
@
» E
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YPABHEHHUE OKPY)XHOCTH

Tabnuya 4

1 | mawo: 0, (-4; 2), A (0; 5)
CocTaBbTe ypaBHEeHHE
OKPYXXHOCTH

Y
A

\ 4

Y

Hauo: K (-2; 6), M (2; 0)
CocraBbTe ypaBHEHHE
OKPYXHOCTH

2 Kakue u3 Touex A (0; 4),
B(5;0), C(3; -4), D (4; -3)
IPUHAJIEXKAT OKPYKHOCTH?

Hano: M (0; 2), H (6; —2)
CocTaBbTe ypaBHEeHHE
OKPY2KHOCTH

3 | mHamo: 0, (2; -4), M (5; 0)
CocTaBbTe ypaBHEHHE
OKPYKHOCTHU

Y
/]

E'

Hano: T (-2; 3)
CocraBbTe ypaBHEHUE
OKPYXXHOCTH

N
%

X
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IIpodonxcernue mabn. 4

7 Hano: O, (4; 5), O4M =3 10 | Ha OKPYXXHOCTH HauauTe
CocTaBbTe ypaBHEHHE TOYKH:
OKPY2KHOCTH a) ¢ abcuuccoit x = 2;

0) c opauHaTol y = 4

y -2 H@-42=9

\
M
O ool
X

Y,

. —>
O (0] X
8 | Hmamo: OK =5, A (4; -3), 11 | Hano: B (-2; 6)
B (3; 4) CocTaBbTe YpaBHEHUE OKPYXK-
Hokaxxure, uro AB — xopzaa HOCTH, OPOXOAAILIEeH Uepe3s
OKPYKHOCTH TOYKY B
Y
K
o X
9 Haitgure TOUKH: 12 Hano: A (0; 2), B(—3; 1)
a) ¢ abcruccoit x = 2; CocTaBbTe ypaBHEHHE OKPYXK-
6) c opauHaTOit y = 3 HOCTH, NIPOXOAAIIEH Uyepes
TOuKy B

Y
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Oxonuanue mabn. 4

13 | Damo: M (-3; 0), N (0; 9), | 14 | Hano: M (-2; 3), N (4; -3),
0, (0; yo) MN — ngmawmertp
CocTaBbTe ypaBHEHHE OKPYHK- CocTaBbTe ypaBHEHUE OKPYIK-
HOCTM, OPOXOAAIIeHd yepes HOCTH, IPOXOAAILEH Yepes
Touku M u N TouKU M u N
Y, N
0,
O
M X
YPABHEHUE IIPSIMOM
Tabruya 5
1 | Hamo: A(3;9) 2 | Hamo: B (-3;10)

CocTaBbTe ypaBHEHUE NpPA-
moit MN

Y
4 M

CocraBbTe ypaBHEHHE NpPA-
moit KT

1
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IIpodoncenue mabn. 5

Hangure: Sxyon 6 Hano: A (1; 10), B (-1; —4)
CocraBbTe ypaBHEHHE Np-
moit AB

YA A
0 X
B
Hano: A (2; -10) 7 Haitngure: Syyen
CocraBbTe ypaBHEeHHUE NpHA-
MO#, IPOXOAALIEeN Yyepes TOU-
KuOuA
Yy - 3
Yﬂx ESYL M
0 5% ) ™
y—-3x+6=0
N
A
Haitgure: Sppac 8 Hano: AABC
A(8;12), B(-8;0), C(-2; -8)
Y CocTaBbTe ypaBHEHHE MeAua-
A Hbl CM
b
|
i
R B
B\ A g O Xx
M
C C
2x+y+4=0
A
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Oxonuanue mabn. 5

9 Hano: MTLK — rpanenus 10 Hano: ABCD — pom6
M (-4; -4), T (-6; 2), AC=20,BD=8
L (14; 14), K (6; 2) CocraBbTe ypaBHEHHE MP-
CocraBbTe ypaBHEHHE AHATO- MBIX, COIEPKAIUX CTOPOHEI
Haau ML poMmba
T L B
A C
M K D
PEHIEHHE TPEYT'OJIBHUKOB. ILJIOUIAIb TPEYIOJIbHUKA
Tabauya 6
1 Hawtnure: Sypyvk 2

Hampure: Syspc
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[Ipooonscenue mabn. 6

3 Hano: Syppr = 20

Haiigure: EP

6 | Mamo: LRMQ = 135°

Haitpure: Saryg

T Q
R 10
5
M
4 Haro: Saypr = 90 7 Hano: ZEPM = 120°
Haiinure: BR Haiinure: Sypkp

B_ E

K

o R
5 M

el 15 A

Haso: Sygrg = 83
Haiigure: ZEQF

E
A
Q 1 F

8 Hano: ABCD — mapaJieino-

rpamMm
Sascp = 503
Haiinure: Pypep

20

D \60°
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IIpoooncenue mabn. 6

9 Hano: MNEF — napaJjeo- 12 Hano: ABCD — napaJJeno-
rpaMm rpaMm
Suner = 2542 ;_;)SUZB =.—SO,6
Haiinure: Pyygr AHAUTE: SapcD
Mo —s N B 16 c
13°
5 10
F E D
10 Hano: ABCD — mnapaJjeJo- 13 Hano: ABCD — npsamo-
rpaMm YTOJIBHUK
BD =16, AC =20 AC = 26
Ha#inure: Sypep Haiinure: Sypep
B C C
Do >0
A D D
11 Hauo: KEMR — napaJjiueJo- 14 Hano: MNKL — napaJneJo-

rpaMm
KM =12, RE =20
Hajigure: Skemr

K E

rpamMm
Haiigure: Sy\pxr — ?
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Oxonyanue mabiu. 6

15 Hauno: TKNM — napaJieJio- 17 Hano: ABCD — napaJieno-
rpaMm rpaMm
Haisinure: Spxans sin ZADB =4/5
Haﬁ,an're: SABCD
A D
5 Ja1
B C
16 Hano: ABCD — mapaJjjieio- 18 Hano: ABCD — tpanenus

rpaMmM
cos LA=1/3
HaﬁJII/ITe: SABCD

B, c
// /
A = D

AC =38
Haiigure: Sypcp

19

75°

Hanwo: KLMT — Tpanenus
Haiaure: Sgxrvr
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PEHIEHME TPEYTOJIbBHUKOB. TEOPEMA CHUHYCOB

Tabauya 7
Haiigure x, y.

1 5 | cp— 6ucceKTpHuca

3 7 | 4K:ZL:/M=4:2:3
M

16
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IIpoodonscenue mabn. 7

9 13 \/5 13 MNEF — napaJjjieiorpaMM
MK =—"= EF= LZMFE = 120°
N E
40°
y 24
M - F
10 14 | ABCD — napasnenorpaMm
BD=x,AC=y
B C
4
X
A 6 D
15| PNQR— mapaJjijiejorpaMM
PQ =20
N y Q
130
v 20
25°
P R
12 ME — 6ucceKkTpuca 16 ABCD — napaJijienorpaMm
£ZM = 30° AC=x,BD=y
MK =KT =y
B C
K
E
T 8
\/5 . 60°
M A 12 D
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Oxownuarue mabn. 7

17 | FEKP — rapaJsuiesiorpaMMm
EP=x,FK=y
E K
25°
q 16
O
F p

PEIIEHUE TPEYIOJIbHUKOB. TEOPEMA KOCHHYCOB

Tabnuya 8
Haitnure x, y.

1

M

10 T
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I1podonxcerue mabn. 8

QN =12 9 |o RM =x
y
11 M
%,
R 8 T
ABCD — napaJuejiorpaMM 10
C
B 9 C 20
6 x 15 B
60° Y
A D A4 D
ABCD — napaJiiejorpaMm 11
AC=8,BD=6 M
N
x Yy
R 13 T
MNEF — napannenorpamm | 12 x:y=3:8
M FN=x,ME =y
N
42
13
X
A y
1000 O
F 11 E




166 «® TeomeTpus. 3aaaqdn Ha roToBbIX YepTexax AAs NOAroTosku K TMA u EM3. 7-9 kaacce

IIpodonxcerue mabn. 8

13

My  MR-14
13 T
P
15

R

17

14

AC =44

C
37
B
15 D
14
A

18

ABCD — napaJjjejorpaMmm

x:y=2:3
BD=17,AC=19

D y c
Z ;
A B
40
X
N Y
K(&R
24
P

15| ME|FT,MK=EK=50 |19 7
K
F, T
Y
M 60 E
16 | P DM =x | 20| ABCD — napannemorpamm
BD=x,AC=y
x:y=2:3
A
40
/ M
/ f 23 c
B
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Oxonyuanue mabn. 8

21 23 | MFEN — napannenorpamm
P ME =14, FN = 12
6 x-y=4
0 1 F E
x Yy
L
R
M x N
22 24 ABCD — napaJjuienorpaMm

AD=BD=1x,AB=y
x-y=11,AC-BD =2

B C
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CKAJISIPHOE NPOU3BEAEHUE BEKTOPOB

Tabauya 9

1 MNKP — kBaapar
Hasigure: MP, MK

P? - K

Mm° Sy

Hanpure: NM NS

2 A’BiCD — NPAMOYTOJbHUK
|BA|=6,|BC|=38
Haiiaure: | BD |

A D

Hanaure: MN - MK

45°
M 2 K

3 Haiigure: QR - RT

ﬁ {3s _4}’ q {15’ 8}
Hainignre: cos a
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IIpooonxcenue maba. 9

Z/KML = 90°, KL = 2./2
Haiigure: MN - KL

K

M© L

10 | aaBC

AB =AC = BC
HaﬁanTe:E -CD

C

A(-4;8), B(2;14),C(4;0) | 11| MNKP — npamoyronsuux
Haiigure: cos £C Haiigure: OP - OM
A P K
4 0
30°
B ¢ M N
AFEM 12 | REFT — NpAMOYTOJILHUK
FE:EMf__ZfM HaﬁnHTe:Z)T-F_T
Haiinure: EF - EM
E
E F
10 K 0 5
120°
F M R T
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ITpoodonscernue mabn. 9

Q

13 | AaBC — PaBHOCTOPOHHUH 16 | 4 (2; 4), B (2; 8), C (6; 4)
Haitaure: BD - BC Haiinure: ZCAB
B
C
3
o
A ﬁD C A" B
14 ab=4 . 171 M (15 8), N (15 -43)
AUNUNTE. OAp KN K (0’5; \/§)
Haitnure: LM
K
M N
15| aBcD — rnapaJsijiejiorpaMm 18 | £ (-1;5), F(2;8), T(3; 1)
i-6=3 Haiinure: cos LE
Haiigure: Sypep
E
D C
b / F
30° _
A ~ B T
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Oxonuanue mabn. 9

19 FMNE — tpaneuusa
Haiaunre: FE - NM

75° 15

°E

20

T (3; 3), L (4,5; 5,5)
M (1; 5), N (6; 2)
Hangure: ZLON

AJIMHA OKPY)XHOCTHU. JUIMHA AYT'H

C — nnuHA OKPYXKHOCTH, | — QJMHA AYTH.

Tabauya 10

1 | uamB=120°
Haisigure: [

2

l=3n
Hangure: UKmM
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IIpooonsicenue mabn. 10

3 Haiinnre: C

12
c_,/ \9

(0]

o
cK /‘o

K L

M

Saasxper = T2/3
Haisigure: C

4 | c=an
Haiigure: SKMNT

OM=12,AB=10
Ha#inure: C

5 | LamB- 120°, C = 8n4/3
Haiigure: AB

MN =48, 0K =10
Haitgure: C
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IIpooonxcenue mabn. 10

9 | uTmM =120° 12 | LAmB - UBA = 90°
Haiigure: [ Haiigure: UAmB, UBA
- m
Ao

10 C=24n 13 P — nepumeTtp

Haitnure: UAmMmB C-P=T7
Haitgure: C
11 UMmN : UNnM=2:3 14

Haitgure: UMmN, UNnM

Haignre: C
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IIpooonxcenue mabn. 10

15 | AB| MN, MN =16,4B=12 | 19 ME =75

Haiipure: C x  Haiigure: C
16 20 KM =6, RT = 14

Haigure: C
K
T

17 Haiigure: C 21 Haiigure: C
18 Haiigure: C 22

Haiigure: C
M




Pazaex ll. YnpaxHenns B Tabauuax (IX kracc) om 175

Oxonyanue maébn. 10

23 Haiigure: C 25 BD =12,AD = 16
M Haitaure: C
. B
oO
E WF D
24 EF =16 26 KM =6,KT =TM
Haiigure: C K Haitaure: C

T

KE =20, KM =KN =25

sina = 0,8
Haiigure: C
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NTOWAAD KPYTA

Tabauya 11
C — nnuHa OKPYXKHOCTH, | — nnuHa ayry . Haiiqure Sy,

1 c=4/n |5

60°

4 AB=BC=4AC=12| 8 ENMF — Ttpanenus
C EN=FM
N M
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IIpodonacerue mabn. 11

9 ABCD — rtpanenus 13 KTLP — Ttpanenus
AD=BC=6,8S=12
D C
oO
A B
10 TMNK — Tpanenus 14

TM = KN, Spyng = 125

11 ABCD — Tpanenusa 15

AB=CD,
AD=2BC,

3
MN =—

J2

D
16 MNKT — KBajpar
Syp = 86
M,

O
N
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Oxonuanue maon. 11

17 MRST — xBagpart | 21 EF=3

Sip — Sia = 456

D

20 3 24 ABCD — kBagpar
SAABE = 16\/§
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Oxonuanue mabn. 12

9 11 C AB =16
UMP = UNK = 180°
P 20 K
10
M N B
10 12 MNKT — xBagpar

K




Pa3zaen 1]

PELLEHNA HEKOTOPbLIX 3AAAYH

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

VIl kaacc

K TabAunue 1

8. Ilyctes LPOS = £LSOT = x, /TOQ = ZQOR = y. Tak kak ZPOR = 180°,
Tox +x+y+y=180, unu x + y = 90. 3uaunr, LSOQ = x + y = 90°.
Omseem.: 90°.

1. ZMSK + ZPSN = 180° — 90° = 90°. Tak xak ZMSP = Z/NSK (uo yc-
JoBu10), T0 LMSK = Z/PSN =90°: 2 =45°, tornga ZMSP=/MSK + /KSP =
= 45° + 90° = 135°.

Omeem: 135°.

K TabAuue 2

5. Ilycte L1 = £3 = x, L2 = /4 = y (110 CBOHCTBY BEPTUKAJIBLHBIX YIJIOB),
TOrAia DoNyuuM 2 * (x + x) =y + y, oTkyza y = 2x; £1 + £2 = 180° (o cBoii-
CTBY CM€eXXHBIX yIJoB). 3HauuT, x + y = 180. Tak kak y = 2x, To x + 2x = 180,
3x =180, x = 60, y = 120. Urak, L1 = £3 =60°, L2 = L4 = 120°,

Omeem: 60°, 120°, 60°, 120°.

11. Ilyers L2 = £3 = x, Torga £1 = 180° — (L2 + £8) = 180 — 2x. Ilo yc-
JoBuw £1 — £2 = 75°, 3uauwnr, 180 - 2x — x = 75, oTKyna x = 35, T. e. L2 =
= /3 =35° 41 =180° - 70° = 110°.

Omeem: 110°, 35°, 35°.

K TabAuue 3

17. Tak xak AC = BD, BC = AD (uo yciaoBuw) u AB — o61iasa CTOpoBa, To
AACB = AADB (no III npusuaky).

M3 paBeHCTBa 3TUX TPEYrOJbHUKOB clenyer, uro LC = ZD M Tak Kak
BC = AD, AO = BO, 1o CO = OD. Kpome Toro, ZAOC = ZBOD (xak BepTH-
KanbHbIe). 3HaYuT, AAOC = ABOD (no II npusnaxky).

3ameuvanue. AACB = AADB no I npusHaky, Tak Kak AC = BD, ZCAB =
=/ABD u AB — o611as CTOpOHA.

32. 1) ADOE = ACOF (uo I npusnaky), torga DE = CF.

2) A DEF = ACFE (no III upnsuaky), Tak kak EF — ofmjas cropoHa,
DE = CF (mo npoxasanHomy), DF = CE no ycaosuio (DO = OC u OE = OF),
torga Z/DFE = ZCEF.
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3) ADAF = ACBE (1o I npusHaky), Tak kak DF = CE, AF = BE (AE =
= BF no yciaosumw), EF — obmaa yacts) u £LDFA = ZCEB (o [oKa3aHHO-
My), torga AD = BC.

4) AAED = ABFC (no III npusnaky).

K TabAnue 4

14. P,=MK+KS+MS=12+6+ MS =18 + MS;
Py=MS+ SN+ MN=MS+6+ MN.

ITo ycooBuio Py — Py =3, uiu MS + 6 + MN - (18 + MS) = 3,
MN -12=3, MN = 15.

Omeaem: 15.

K TabAmnue 5

17. B AAMC AM = MC (no ycnoBuio), meguana MN aBiserca GHCCeKT-
pucoii, Torga LAMC = 50° - 2 = 100°, LCMB = ZCBA = 180° - 100° = 80°
(CB = CM 1o ycJlI0BHIO).

Omeem: 80°.

K TabAnue 6

33. Tak kak AQNR — paBHoGeapeunblit (N = QR) u ZNQR = 30°, Trorza
ZRNQ = ZNRQ = (180° — 30°) : 2 = 75°, torna ZKNQ = 30° + 75° = 105°.
Ho LNQM = 30° + 45° = 75° u, Tak Kak LKNQ + ZNQM = 105° + 75° = 180°,
to KN | MQ (110 I1I npusHaky napaJjieibHOCTU TPAMEIX).

K TabAnue 7

13. I cnoco6. LA= £1+ £2=60°, LC = 25°, Torga £B = 180° — (60° + 25°) =
= 95°, snauur, LAEB = 180° - (30° + 95°) = 55°.

II cnoco6. LAEC = 180° — (£2 + £C) = 180° — 55° = 125°, torpa LAEB =
= 180° — 125° = 55°.

3ameuarnue. 3a5a4y MOYKHO PEIIUTh HHAYE, UCIIOJb3YyA 31eMeHThl AADE.

Omeem: 55°,

K TabAnue 8

10. Tak xak RO 1 PS n PO = OS, to APRS — paBHOOeApeHHBbII, TOorga
ZP = /RSP (110 CBOHCTBY).

IIyers ZTSR = 3x, /RSP = /P = 5x, rorga £LTSP = 3x + 5x = 8x. Tak
Kak £T = 115°, To noayuum ypaBuHenue 115 + 5x + 8x = 180, orkyna x = 5,
T.e. ZP = 5x = 25°, /TSP = 8x = 40°.

Omeem: 25°, 40°.

K TabAmnue 9

30. ITo ycaosuio MK = KS, 3uauut, AMKS — paBHOGeZpeHHBIH, TOrga
/ZM = ZMSK = 35°. AHanorudyao B ASPN PSN = 25°. B AMSN Z/MSN =
= 180° - (35° + 25°) = 120°. CnenoBarensHo, LKSP = ZMSN — (LMSK +
+ £ZPSN) = 120° - 60° = 60°.

Omaeaem: 60°.
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K Tabanue 10

10. AMKN — paBHOCTOpPOHHHUII (110 ycjoBHIO), Torga ZK = 60°; RK 1 PR,
saayuTt, APRK npsmoyroapHsiit, Torqa ZRPK = 90° — 60° = 30°, T. e. RK =

= %PK. Ho PK = %MK= %MN=6,5, T.e. PK = —? =3,25uNR=13 -

-3,25=09,75.
Omeem: 9,75.

21. BAAME Z/MAE = 90° — 65° = 25°. BABCE ZCEB = 90° - 40° = 50°,
ZBEM = /CBE = 40°, Torgna B AAEB /BEA = 90° + 40° = 130°, 3Hauur,
ZEBA = 180° — (25° + 130°) = 25°, 1. e. BE = AE.

B AAED /DEA = 90°, ZEDA = 45°, rorna £LDAFE = 45°, AE = DE. Cieno-
BaTeabHO, BE = DE, snauur ABED — paBHoOenpeHHEI#, rae ZBED = 40°,
rorga £LBDE = (180° — 40°) : 2 = 70°.

Omaem: 70°.

K TabAauue 11

9. Tak kak AD = BF, DC = CF (uo yciosuw), To AACB — paBHOGeApeH-
HEHIN, Torpa ZA = ZB (no cBoiticTy). 3HauuT, AAED = ABMF (0 runoTenyse
U OCTPOMY YIJIy).

K Tabauue 12

16. M N — uckomoe paccrosiume. Ilo ycaosuio BC = BM = MA = MC = 8,
3HayuT, ABCM — paBHOCTOPOHHHIi, T. e. ZCMB = 60°, torna /BMA =
= 180° - 60° = 120°, u, rak kax MN — BrIicoTa paBHOOeapeHHOTO AAM B, TO
MN — 6uccexkrtpuca, t. e. ZAMN = 60°, rorga LA = 30°, saHauutr MN =
= lMA =4,

2

3amevanue. MoxxXHO NCIIOJNB30BaTh TeopeMmy Pajieca U TeopeMy O cpeaHeit
JUHUHU TPEyTroJbHUKA.
Omeem: 4.

VIl kaacc

K TabAuue 2
24. B napannenorpamme ABCD /D = /B = 90°, rorna ZA = Z/DCB = 90°,
T. e. ABCD — npaAMOYroJbHHK H, Tak Kak DC = CB, o ABCD — kBajpar.
ITocxkonpky ZMCB = 60°u /B = 90°, o ZCMB = 30°, rorga CB = —;—MC =9

(o cBOMCTBY KaTeTa, JIedKalllero npoTus yrJa B 30°).
CnenoBartensHo, P =9 -4 = 36.
Omeem.: 36.
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K TabAnue 4

8. Tak kak SFTM — napaanenorpamm u SF = SM (1o ycJOBHIO), TO
SFTM — pom6, Torma ST L FM u guaronanu ST u FM pomba ABIAIOTCA
OuccexTpucaMu ero yrJyos. Ilyers Z2 = x, Torna £1 = 10 + x, 3gauur, £1 +
+/2=90°% umu 10 + x + x = 90, 2x = 80, x =40, T. e. £2 =40°, £1 =10° +
+ 40° = 50°, rorna /FSM = /FTM = 80°, ZSFT = ZSMT = 100°.

Omeaem: 80°; 80°; 100°; 100°.

K TabAmue 5

10. B nmapannenorpamme ZR = 90°, 3Hauut, EM KR — IpsaMOyroJbHUK.
Tak kak LZEFM =45°u /R = ZM = 90°, to AEMF — paBHOOeIpEHHBIHA U
ME = MF.

Ilycrts FK = x, Torna ME = MF = x + 6 u MK = 2x + 6. Ilo ycioBuio
3agauyu P = 36, Torna umeem ypaBHeHue 2((x + 6) + (2x + 6)) = 36, oTKyna
HaxoguM x = 2, 3Hauut, ME =KR=x+6=8, MK =ER=2x + 6 = 10.

Omeaem: 8; 8; 10; 10.

K TabAuie 6

18. Tak xak ABCD — Tpanenus, to AB || NM, torna ZANM = 70°,
ZNAB = 180° —- 70° = 110°.

ITockonsky NB — o6uccektpuca ZANM (no ycaoBuw), To LANB =
= /BNM = 35°. Ho /BNM = z = 35° — Kak HaKpecCT JiexKallue yIJbl IIpU
rmapaJjjaejbHbIX TPpAMBIX AB u NM u cexymeit BM, torna ZNMB =2z +45° =
= 80°u LZABM = 180° — 80° = 100°.

Omeaem: 110°; 70°; 100°; 80°.

K TabAnue 8

15. Ilo ycnoBuio DE = FC = %EF, T.e. EF = 2DE = 2FC. B AEKF upo-

Begem BbicoTy KM, torna EM = MF = DE = FC. 3ametum, uto AADE =
= AKME (DE = EM u Z/AED = /KEM; /D = ZEMK = 90°) u AEMK =
= AFMK (no asym katetam). AHasoruunio AKMF = AFCB.

Ilycts DC = 7x, Torga AD = 4x u Sapcp = Tx + 4x = 28x2. Ilo ycaosuio

Sxexr = 28. Ho EF = DE + FC = %DC = gx u KM = AD = 4x, Torga

1

SAEkF = EEF“KM, WU Sppgr = %x~4x =28, mm Tx2 =28, x2 =4, x =2,

1
2
Torma Sapep = 28x2 =28 -4 =112,
3amevarue. MoKHO ITOKa3aTh, 4T0 Sapcp = 4SackF-
Omeem: 112.

K TabAanue 9

17. Yrkasarnue. O6o3nauute AD = x, AB = y, Torga 2(x + y) = 20. IIyctb
S — mJolnaAb mapajiaejorpamMmma, torga x - 2 -4 =y - 2 - 6. [Janee pemiuts
cucteMy ypaBHeHuit x + y = 10; 2x = 3y, u 1. AO.
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22. IIycte B napanaenorpamme ABCD auaronanu AC = d, u BD = d,, rae
AC =16, BD =12. Tak kak AO = OC u BO = OD, To AAOB = ACOD (110 I npu-
3HAaKy paBeHCTBAa TpeyroabHukos) 1 ABOC = AAOD (1o Toit ke npuuure). Ho
paBHBIe MHOTOYTOJBHUKH MMEIOT PaBHbIE IJIOMIAAHU, T. €. Spao = Sacop U
Saaop = Sapoc» 3Ha4UT, Sapcp = 2Ssm08 + 2Sapoc = 2(Saaor + Sasoc)-

Ho Sps08 = %AO - BO : sin 60° = %—;—dl -%dz sin 60° = ‘;—dldz sin 60°;

Sapoc = %BO - OC - sin (180° — 60°) = %dz %dl sin 60° = ';_dldz sin 60°.

1

2
1 . 1 .

CnenoBaTenbHO, Sypcp = 2 (g d,d, sin60° + §d1d2 sin 60°j =

dldgsin 60°.

DO |

J3

Iockonabkry dy = 16, dy = 12, sin 60° = R TO

Sapcp = 1. 16-12- [-3—=48J§.
2 2
3a.ueuanue I q’aKTI/I‘{eCKK MBI AOKa3aJy, YTO IIJIOIaAb I1apaJjJjejiorpamM-

1 .
Ma S = Edldg sin ¢, rae d; 1 dg — AUaroHaJu, () — YToJ MeKJy HUMHU.

3amevanue 2. IlonyueHnaa popMyJa BepHA AJIsA J0O0r0 BHIIYKJOTO ue-
THIPEXYTOJIbHUKA.

Omeem: 48\/§ .

K TabAamnue 10
11. 3agauy mMokHO pemuTh 1o ¢popmyie I'epona. ITokaskeM apyroe peiie-

1
HHUEe, OCHOBAaHHOE Ha IPUMEeHEeHUN GOPMYJIBI S = 3 a - h, KoTopoe NPpUBOJUT K

OTHOCHUTEJBHO GOJIee IPOCTHIM BHIYACICHUAAM.
IIposeneM Bricoty BD. Ilyers DC = x. ia AADB BD? = (J5)% — (V18 — x)?;

u3 ABDC BD? = (J/10)? - x*. CpaBHMBas mpaBble 4aCTH IOJYYEHHBIX pa-

BeHCTB, uMeeM 5 — (/18 — x)? = 10 — x2, oTKyZa NOCJe YIPOIIEHU I HaXOqUM

x=23/6+2, Torna BD? = 10 — x2, uau BD? = 1—792—1=%, oTKynxa BD =

= /382 /12. CaenoBaTenbHO, S = %AC +BD = 191 /4.

Omeem: V191 /4.
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12. Vkasanue. Doctpouts AABC no napannenorpamma ABCD, 3aTeM npu-

o 2
MEHUTh CBOMCTBO d +d§ = 2(a? + b2), rge dy u dy — AUMATOHANM, A U b —
CMeXXHbIe CTOPOHBI IapaJlaejorpaMma.

3amevarnue. 3a1auy MOXKHO PELIXUTH U 110 popmyie S = %a *h (cm. Ne 11).

19. Vkasanue. Sapsc = DC-CE :i. IManee 0603HaYUTL Soppc = X,
Swusc CB-CA 12

x 5
SpaBc = Y ¥ PEIIUTH CUCTEMY yPaBHEHUM ; 12’
x+y=>51.

K TabAuue 11

18. Ilycte BC = x, torga AD = 2x. IIposenem Beicory MN. Ilo ycnosuio
dagauM Spapp = 120, unn %AD - MN =120, uan é *2x-h =120, xh =120,

rae h = MN — Boicota AAMD (u tpaneuuun). Sygep = %(%BMh] +

11 1
+ Suamp + = | =MC-h | = = xh + 120.
AAMD T g (2 ) 2

Tak kak xh = 120, To Sspcp = 180.

1
3amevarnue. HeTpyaHo 3aMeTUTD, UTO Spspp = Samep = th U Spaymp = xh,

T. €. Spapmp = 2(Saasm + Samcp)-

20. ITycts O — ToOuKa nepeceuyeHus amaronaneit AC u BD Tpaneiuu
ABCD, rpe AD = BC. Tak kak AC 1 BD (o ycsioBui0), T0 S = Sypac + Saapc =

%AC -OD + %AC' OB = %AC *(OD + OB) = %AC’BD.

Ho AC=BD =8, torma S = % .

82 =32.
3amevarue. PaKTUUYECKH MBI JOKA3aJH, YTO «€CJIX B TpPameimuy AUaroHa-

1
JIX MEPIEeHANKYJIAPHEI, TO IJIOLIAAL S = Edl -dy, TOe dq 1 dyg — NJIMHBI AUa-
rouaJyiei. B yactHocTH, ecau Tpaneuus paBHobGelpeHHadA, To d; = dy = d,

1
torga S = Edz».

26. ITo ycnosumw 3agaum Sygoc = 4 M2 U Sps0p = 25 M2, 3ameruMm, uTO
Srsa08 = Sacop (AOKa3aTh CAMOCTOATENBHO).
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. - . 2 _q2
Toraa Sxaos ¢ Sasoc = Sasop : Sacops OTKYAA HAXOAUM Sj,op = Sicop =

= SABOC : SAAOD = 100, Torpa SAAOB = SACOD =10 (MZ), 3HAUUT S = SABOC +
+SAAOD+2SAAOB=4+25+2.10=49‘
Omeem: 49.

K Tabauue 12
42. TIycers TL = a, MT = b, Torna Pygrr = 2(a + b) = 40, mimm a + b = 20.
3amerum, 4t0 Spxrr = TL - 2CO = MT - 2BO, rge BO = x, 3Ha4ur, 8a = 2bx =

=48,a=6,b=20-6 = 14, Torga 2bx = 48, x=1—72—.

Omeem: B
7

45. Ilycts LT = a, RQ = b, Torga MT = %(a —b). Ilo ycnoBuio Spror =

_ga ;—b -x, rie QM = x — BBICOTA Tpanenuu, Syror = 300, uau ﬂ_;_'f.x =300,

(a+b)x=600.LM=LT—MT=a—%(a—b)=%(a+b)2.

2
Ho a+b=§—0—9, TOTAa LM:—?l(lO—. U3 ALMQ@ umeeMm (ﬁQQ) +x2 =625,
x x x

90000

x2

Peniaa mosmyuyeHHOe OMKBaZipaTHOE ypaBHEHHe, HAXOAUM X = 15; x5 = 20.
Omeem: 15; 20.

WK +x2=625.

50. Ykasanue. I3 Touku C npoBecTH IPAMYIO, MapajjeJbHYI0 AAATOHA-
au BD po nepecedyeHus ¢ OpojoJKeHueM ocHoBaHusa AD B Touke E. anee
JIOKAa3aThb, YTO AACE — npsMOYTroJIbHBIH.

54. Ykasanue. IIposectu BricoTy DE, 0603HauuB AE =y, rue y = %(20 - X).
Hna sHaxoxpeaua DC = x, COCTaABUTh CUCTEMY YPaBHEHUH
1
=—-(20-x),
y 2( )
y? +h*=13%,
(20 + x)h =360,

B pe3yJbTaTe 4ero mosydutcsa ypaBHenue (20 + x)2%(6 + x)(46 — x) = 7202,
a mocJIe yupolUeHui pelnTs ypaBHeHUe x* — 1476 x2 — 27 040 x + 408 000 = 0.
Janee fokasaTh, 4To X = 10 — eAMHCTBEHHLIH KOPEHb.

Omeem: 10.
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K tadbAanue 13

22. Ilycts QN = a,QE = EF = b, EM = c. Tak Kak QE = EF, to AQEF —
paBHOOeapeHHbIN, TorAa LFQE = ZQFE. Ho EF | NM u QN 1 NM, 3nauur,
QN | EF, torpa ZNQF = LEFQ, 1. e. QF — Guccexktpuca ZNQM, crenosa-

NF QN a 4
TeJbHO, —— WId —— =—,
FM QM b+c 5
U3 nonobua AMFE u AMNQ@, umeeM b+ec =i, MU ﬁﬁ:g.
8+10 10 9 5
Kpome Toro, usa AMFE ¢2 — b2 = 100.
bre_c, 50 40
Pemasa cucremy 9 5 HaxoauMm c=?, bz—é—; TaK Kak
c? -b* =100,

@ 4 0a=24.8nauur, Pyyng=x=a+b+c+18=172.
b+c b5

Omeem: 72.
36. Ilycts AD = a, DC = b. Ilo ycinoBuiw AC=BC=a + b, AC-AB=4,8n

a_3

b 5
ITo cBolicTBY GUCCEKTPUCHI g. AB:AB: AB u(a+b)—- AB = 4,8, ot-

b BC AC a+b
Kyna AB = (a + b) — 4,8, Toraa a._ AB 3 , AB = —(a + b), 3HAuwurT,
b a+b 5

§(a+b)=(a+b)—-2:£, umna+b=12.

5 5
TaKKaRPAABC—x,Tox—ABJrZAC——(a+b)+2(a+b) 212 +

+2-12=12- (2+2} 126 31,2.

Omeem: 31,2.

K TabAauue 14

24. Ilycts LE = £4, Torna B AMEL /1 + /3 + Z4 = 180°; ZMLF = /5,
rorga £5 = /1 + £4 = 180° — £3; LF = 180° - (£2 + «£5) = 180° — (L2 +
+ 180° — £3) = £33 - /2.

Tak kak £3 = Z1 + £2 (uo ycaoBuw), to LF = /1, 3sauur, AEML ~
~ AMEF (uo I npusnaky), toraqa EL : EM = EM : EF, v x2 =8+ 18, x = 12.

Omeem: 12.
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28. IMockonbky BC | AD, To ABCD — Tpaneuus, Torga ABOC ~ AAOD (no

. x
I npusnaky). CienoBarenbHo, —=£k, rae k — xkoadpdunuesr mogodbusa. Ilo

1
yeaoBHIO Sxpoc : Sasop = 1 : 9, wian k? =%; =%—. 3HauuT, £=§, OTKYyJa
y

y=3x.Hox+y=9,6,Tornad3x+x=9,6,x=2,4;,y=2,4-3=17,2.
Omeem: x = 2,4;y=17,2.

K TabAuue 17

15. Yepes Bepmuuay N nposegem npamyio NA || ME no nepeceuenus ¢
npojomxenueM TK B Touke A. 3ameTuM, 4T0 ATNA — npAMOYTOJbHBIMH.
KpoMme Toro, Sxrya = Stmya (I0KA3aTh CAMOCTOATENBHO).

Oycts MN = x, TE = y. Us AMEK EK = V152-9% =12;

STMNA = %(x + y + 12) - 9.
C apyro# CTOPOHBL, Sypna = SaTna = —;— +15- TN, rae TN2 =81 + (x + y)2.
15 9 3
3Hauur, —2—TN=§(x+y+12), otkyxza TN = g(x + y + 12), Tornga
595 (x +y+ 12)2 =81 + (x + y)?, niu, nocyae yopomenuii umeem 16(x + y)2 -

- 216(x + y)+ 729 = 0, mau (4(x + y) — 27)2 = 0, OTKYja HAXOAUM X + Y =%4Z,

Toraa STMNK = %'(—227—‘{“12] =6—;§ = 84,375.

Omeem.: 84,375.

K TabAuue 18

13. Vrasanue. N3 BepuinHbl B onycTUTH BHICOTY Ha cTOpoHY AC.

K tabAuue 19

17. Yrasanue. Yuects, utro AD = BD = CD = R, rae R — pazauyc onucas-
HOH OKPY’KHOCTH C IIEHTPOM B TOouKe D.

21. Tak kaxk CF — meauana AABCu ZACB=90°, To FA=FC=FB=6 —
pazuyc onmucaHHO# okpyxkHocTH. U3 ACEF CE = \/62 —(3\/§ )2 = 3; us AAEC

naxonum AC = v AE? + CE?, uu AC = 3643 +72 =62+ 3.
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Torpaa sin LA = CE: ! , COS LA = éE—zl(\/2+\/§).
AC 2
Bameuanue. MOKHO IOKA3aTh, UTO 2++/3 = é(\/g +1)?, Torzma

sin LA = \/E(\/g—l) ¥ cos LA = \/5(\/§+1).

4 4
K Tabaunue 20
19. Ilycts E — TOYKa KacaHUA KacaTeJbHOW AB K OKpPY»XHOCTH,

torna NA = AE u BE = BK. Ilo ycnoBuio Pppsp = 48, unu MA + MB +
+ AB = 48, rne AB = AE + EB = AN + BK, torna MA + MB + AN + BK =
=(MA+ AN)+ (MB + BK)= MN + MK = 48. Ho MN = MK, torna MN =
= MK = 24.

Omeem: MN = MK = 24.

K TabAnue 21

9. Vrkasanue. llpeaBapuTesbHo AOKa3aTh, 4To LEAF = é(uEF—uBC).

45. YrkasaHue. YuecTsb, uTo LBMC = %(UBC +UAD).

54. Vrkasanue. Ilycts UAB = 10k, Torga UCA = 12k. [lajiee pelInTh ypaB-
HeHue 10k + 12k + 140 = 360.

K tabAuue 22

13. Yrasanue. llpogomxkurs RK a0 nepeceyeHus ¢ ocHopanuem MN B
touke P. Jlasmee yuecTs, 4TO 1o cBoiicTBy Meaunan RK = 2KP.

17. 3 npamoyroasroro AMDC, rae MC = 26, MD = %MN =10, numeem:

CD = 262 -10% = 24,

ITo ycnosuto O; — Touka nepeceyeHus meguai ACMN. Ilycrs OyD = x,
rorga O,C = 2x, torpa x + 2x = 24, orkyaa x = 8, 0,C = 2x = 16.
IIycts OD = y, moayuum OO, = DC — (2x + y) = 24 - (16 + y) = 8 — y.

3aMeTuM, 4TO Sypync = %MN -DC = %MC *NB, unu 20 - 24 = 26 - NB, or-

Kyaa Haxogum NB= % .

Omeem: @ .
13
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K rabauue 23

11. Tak kak AABC — npsiMOyroJbHBIH, To AB = v24% +10% = 26. IIycts

OD = r — paauyc BOMCAHHOHN OKPYKHOCTH. 3aMeTuM, 4uto BM = BN, AN =
=ADu MC =CD = 0D = r. Ilycte N — TOYKa KacaHUsa AB M OKPY>XHOCTH,
rorga AB = BN + AN = BM + AD = (BC - r)+ (AC — r) = AC + BC - 2r,

OTKY/Ja HaXOAUM I = %(AC + BC -AB)=414.

Omesem: 4.

21. RT =13 + 5= 18. Spper = —;— - 18 - EF = 9EF. Ilycts RE = RF = x,
ET = TF = y, rorna Syper = 18y. Us AERT x2 — y2 = 182, Kpowme Toro,

SAREF = %’ riea=b=RE = x,c=EF =2y, R= 13 — paauyc onucaHHou

x% -2y
4-13
Ho x2 — y%2 = 182, rorna y2 = 18 - (26 — 18) = 144, y = 12, Toraa Sygpr =
=18-12 = 216.
Omeem: 216.

OKDYKHOCTH. SHAYUT, S\ppr = = 18y, oTkyna x2 = 26 - 18.

36. Ilyctrs BC = a, AC=b,AB=c,r=4, rorga r = %(a + b - ¢) (cMm.

Ne 11), unu %(a+b—20)=4, rge ¢ = AM + MB = 20. 3gauur, a + b = 28,

2, 12 _
Kpome Toro, a2 + b2 = 400. HmMeeM cucTeMy ypaBHEHHHU {a Zb 2_8400’
a+b=28,

(a + b)2 = 400 + 2ab, nau 400 + 2ab = 784, orkyna ab = 192.
SHAYHUT, Spspc = ;—ab = 96.

Omeem: 96.

42. IMockoabky QP =4, QM =2 u QM 1 PM, o /P = 30° = UQR =
= 60°, sagaunt, Z0 = 60°. Tak kak QO = OR, To LZOQR = ZORQ = 60°, T. e.
AQOR — paBHOCTOPOHHUI, Torga OR = 6.

Omeem: 6.

44. ] cnoco6.

B paBroGeapernoM AABC AC = BC = 10, OM — paauyc BOIUCAaHHOU OKPYXK-
HOCTH, Torga OM 1 AB. Ilposenem BricoTry MC, Torga B AAMC cos ZA =

AM

= _;4?]— = 0,6, aaauntr, AM =10+ 0,6 = 6, Torna AB = 12. Ilo Teopeme IMuda-
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ropa MC = J10? -6® =8, Syupc = éAB - MC, a c Apyrou CTOPOHBl, Spapc =

=p'r= %(AC+BC+AB)-OM, torga 12-8 =(10 + 10 + 12) - OM, otkyaa

OM =96:32=3.
Omeem.: 3.

II cnocod.
I[Tycte K — TOYKA KacaHWs OKPYKHOCTH U KacaTeabHoi AC. 3aMeTuM,
yro A AMC ~ ACKO (KakK npsaMOyroJbHble, UMeKlue o0 OCTPHIH

ZACM). A3 nopobus numeeM: ——=£(2, rae AM = 6, MC = 8. Kpowme Toro,
MC KC
KC=10-AK =10 - AM = 4, ggauurt, KO = % = 3. Ho KO =0OM, . e.
OM = 3.
Omeem: 3.

48. IIposenem BoicoTy KM Ha ocHoBaHUe EF, Torja B paBHOOeIpPEHHOM
AKEF (KE = KF), Boicora KM aBindercd u MeguaHoi, 1. e. EM = MF = 24,

1
SAEKF = 3 * 48 - KM = 24KM; c npyroi CTOPOHBbI, Sxpxr = %%c, rae a =

KE-KF-12

=EK,b=KF,c=EF, R=EO = 25, torna umeem: 24 - KM = 55

2
IIycte KM = h, KE = KF = x, torna 24 - h = 12—;, unu x2 = 50h.

N3 AKME x? = h? + 242, torga nosryaum 50k = h2 + 576, unu h% - 50h + 576 = 0,

OTKyJa HaxonuM h, = 18, h, = 32. 8nauur, x2 = 50 18 = 900, orkypna x = 30,

wiu x2 = 32 - 50 = 1600, x = 40. Cnenosatensvro, EK = 30, uinu EK = 40.
Omeem: 30, nau 40.

59. I cnoco6.

IIposenem BoicoTy Tpanernuu BE. Tak kak LA = 60°, to LZABE = 30°.
Touka O — IEeHTP BIMCAHHON OKPYXKHOCTH, 3HAaUUT, AO — OuccekTpuca
yraa A, T. e. ZOAK = 30°, torna AABE ~ AAOK kak npAMoyroJibHble, uMe-
IOII[1ie paBHBIE OCTPbIE YIJIBI.

ITycte AD = 2x, BC = 2y, MN = 20, Torga (2x + 2y) : 2 = 20, nau 2x +
+ 2y = 40.

Ho AB + CD = BC + AD (1o CBOHCTBY OIIMCAHHOI'O YE€ThIPEXyrOJbHUKA),
niu 2AB = 2x + 2y = 40, AB = 20. CnenoBarenbHo, AB : BE = AO : AK, unu

10 : OK = AO : x. U3 AAOK, rne ZOAK = 30° = OK = %AO, Torma AO =
=2-0K,T.e.10: 0K =2 OK : x2.
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10 2.0K 5 1
Ho ct 30°=—:>x—OK\/§ TOrga —— U —=——, OT-
& OK oK okv3 T OK 3
Kyza OK = 5\/§ .
II cnoco6.

MN =20, x +y=10, 2AB = 40, AB = 20 (c™. I cmocob).

Vs ABEA cos 30° = SL _ 20K _ J—, orkyna OK = 53 .

AB 20 2
Omeem: 5\/§ .

63. Ilo ycaoBuio MNRK — npamoyroJpHasd Tpanenua. 3aMeTHM, 4YTO
/4N + ZR = 180° (kak cymMMa OIHOCTOPOHHHUX yrJyoB). Ho Touka O — 1eHTp
BOUCAHHOM OKPYKHOCTH, OR 1 ON — cOOTBeTCTBEHHO OHMCCEeKTPHUCHI YIJIOB R
u N, rorna ZORN + ZONR = 90°, T. e. ARON — npsMOYToOJIbHBIN, 3HAUUT

N = V6> +8° =10.

Breicota ARON paBHa paguycy BINCAHHOH B TpaleIHi0 OKPYKHOCTH, TOI-

Jla BBICOTA TpaleIy paBHA JUaMeTpy 3Toi oKpykHOCcTH. [Iycte OT — BBICO-
1 1

Ta AORN, Ttorga Sypon = EOR *ON = ERN OT,umu 6 -8 =10 OT, oTKy-

na OT = 4,8, snauur, RE = 2 - OT = 9,6, rne RE — BBICOTaA Tpameliuu,
onylleHHasA Ha ocHOBaHue MN.
Ho MN + KR = KM + RN (110 CBONCTBY OIKMCAHHOTO YEeThIPEXyroJbHUKa),

gHauut, KM + RN = RE + RN = 19,6, torna Syyrx = %(MN + KR) * RE =

- %(KM+RN)‘RE= 15;’6- :

Omeem: 94,08.

67. IIposenem BoicoTel EF u QK Ha ocHoBaHue MT. Tak kak EQ || MT, to
MTQE — tpanenus (paBHoOeapeHHasn). ITo ycaosuio M@ — 6uccexTpuca £LM.

3ameTum, uTo LQMT = /MQE = 30° (kak BHYTpPEHHHE HAKpecCT Jie-
JKalllie NpHU napajjeJbHbIX npamMbelx MT u EQ u cexymeinn M@). Torma
ZEMQ = ZMQE = 30°, T. e. AMQE — paBHOOeApEHHbI (II0 IPU3HAKY paB-
HoOenpeHHOrO TpeyroabHuka). [lyers EQ = 2x, MT = 2y, ME = EQ = 2x.

s AMEF MF = %ME = x, EF = J4x? — x? =+/3x% = x/3.

N3 AMQK MQ =2 QK =2 - EF = 2x/3.

Samer = %MT "QK = L. 2y -+ xv/3 = xyv/3; ¢ apyroit cTOpoHHI,

2
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MQ-QT-MT
4-Q0

Samer = , UIH Sppyor = Tszy, 3HAYUT, xyfz%xzy,

OTKyZa x = 4.
CnenoBarenbHo, Syror = %(MT +QE)-EF=(x+y)- x/3.

Ho MT = 2MF + FK = 2MF + EQ = 4x, unu 2y = 4x, y = 8, 3Hauur,
Swror = (4 + 8) - 443 =483,
Omeem: 48\/5.

76. Tak kak EF | TR, to TRFE — rpanenus. ITo cBOH#CTBY ONMCAHHOIO
yerbipexyrojbHuKa TR+ EF = ET + FR, uniu TR+ EF = 28. Ho TR - EF =
= 14. Ilyers TR = x, EF = y, rae x > 0. UmMeeM cucreMy ypaBHEHHUH

x+y=28, |2x=42, [x=21,
x-y=14; (2y=14; |y="7.

Urak, TR=21, EF =T.

ITposenem BoicoTel AE u FB tpanenuu. Ilycte TA = 2, tornfa AB=EF =17,
BR=21-(z+7)=14—2z.

N3 ATAE EA2=132-22; us AFBR FB2=152—- (14 — 2)2. Tak kak EA =
= FB, 10 132 — 22 = 152 — (14 - 2)?, unu (14 — 2)% — 22 = 152 - 132, orKyna
HaxoauM z = 5, torna EA2 =132 - 52, EA =12,
3Ha‘IHT, STRFE = é(TR + EF) -EA = % - 28-12 = 168.

Omeem: 168.

83. ABCD — pom6 (mo ycaoBumw). Ilycts AB = x, torga P = 4AB =
= 4x = 80, otkyaa x = 20. Tak kak AC = 32, to AO = 16. Uz AAOE AOQ? =
= AE? + OE?, unu AE? + OE? = 256. Tak kak AC L BD (no cBoiicTBy pom6a),
To AAOB — npsaMoyroabpHbIH U, Tak Kak OE 1 AB, To AO% = AB - AE, uin
162 = 20 - AE, otkyna AE = 64/5.

2
3Hauur, (%J + OE? = 162, unu OE? = (16—%](16+%), unu OE2 =

E'l—é, orkyzna OFE = 412 9,6.
5 5 5

Omeem: 9,6.

86. Yros A npaBUJILHOrO IIIECTUYTOJbHUKA paBeH: LA =180°:(6-2):6 =
= 120°; AO — 6uccexkrpuca ZA, 1. e. ZOAM = 60°, rae M — TOuKa KacaHUSA
15

¢ oKpyHOCTBI0. i3 AAOM OM = AO - sin 60° = 53 _\_/2—13___ .

Ho OM = %AB, Torga AB = 15.

Omeaem: 15.
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K TadbAmue 24
20. Ilycts EA = 2x, AF = 5x, torga EF = 7x. Ilo npaBuly TpeyrojJbHHUKa
ﬁ+ﬁ=ﬁ, wiu KE+7x =n.
AHaJoOTUYHO ﬂ+ﬁ=ﬁ, NJIu E+53—c=ﬁ; ﬁ+ﬂ=ﬁ, HIN

ﬁ+2§::;z, OTKYyZa KE =m-2x. Tak Kak ﬁ+7}=ﬁ, TO E—2}+7;=ﬁ,

HIn 5;:;—5, OTKYyIa ;c=—35+gﬁ, 3HAYUT, ﬁ=ﬁ—2-(—%r_ﬁ+%ﬁ) =

Omeem: KE =Z;ﬁ—gﬁ.
5 5
23. ITockoasky M — cepenuna AC, To AM = MC; ananoruyao BN = ND.

MN =MC +CN = L AC+(@CD+DN) = %@u?cna‘m%ﬁ -

DN | =

= %TD+;DC+0D+—(DC+CB) = %AD+§DC+CD+2DC+ ~CB =

= %E+%@+(D—C+—Cj) = %A—5+%(7§ = %(E+(TB), 4YTO 1 TpeboBaJIOCh

AOKAa3aThb.

30. ITo ycnoBuio MNKE — npsaMoyrojpHasa Tpanenus, rae MK = 2J2 ,
ZMKN = 45°u /ZMKE = 90°,

IIposenem Boicoty KF K ocHoBanuio M E. 3ameruMm, uto LMKN = /KME =
= 45°, KaK BHYTPEHHHE HaKpecTJexKallye yrJibl Py HapajeJbHbIX NPdA-
MbBIX NK u ME u ceryieit MK. Ho torga ZE = 45°, 1. e. AMKE — paBHO-
boenpenunlii, 1 MK = KE. Kpome Toro, NM = KF (Kak BbICOTHI Tpaleljuu) u

NM || KF, suauur, |[KE-KM +KN| = |KE+MK +KN| = |KE+MN| =
= |KE +FK || FE|.
Us AMKE, rne /ZMKE = 90°, MK = KE = 24/2 , ME? = (24/2)% +(2V/2)? = 16,

orkyna ME = 4. Torga FE = 2, 3Ha4ur, |f173| = 2,
Omeem: 2.
35. U3 rouku C nposegem CF || AB u coeaunum Touyku B u F. U3 Touku

C nposenem CE | BF, torga AF = FE = BC = 5 (no noctpoenuio) u ED =
—AD - (AF + FE) = 3
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HeiictButensno, a=CD-BC+AB = FA+CD+AB = CD+FB =
= CD+FC+CB = CB+(FC+CD) = CB+FD=FA+FD = FA+(FE+ED) =
= FA-FA+ED=ED. 3naunr, |al=|ED| = 3.

Omeem: 3.

K TabAuue 25

11. IIpoBexem BricoTy CE tpaneunu ABCD, rune AB = CD, AC = 16, Toraa
MN = —;—(AD + BC).

IIycts DE = x, BC = y, Torna MN = %(Zx + 2y) =x + y.

Tak kak ZCAD = 60°, To LZACE = 30° => AE = —;—AC=8. Ho AE =x + y,

3HAYuT, x + y =8 u MN = AE = 8.
Omeem: 8.

16. IIposenem BeicoTy FT Tpanenuu CEFK, rne CE = FK, MN = 4,
SCE'FK = 8. SCEFK = é(CK + EF) - FT = 8, uad MN - FT = 8, rage MN =

= %(CK + EF) = 4, 3uauur, 4FT =8, FT = 2.
IIycts EF = x, CK = y, torga TK = %(y -x),CT=CK—-TK =

1 1
—y- WD) = Sty = MN =4,

N3 ACFT tg o = fz:g:o,s.
CT 4

Omeem: 0,5.

20. ITockoabky O — LEHTP BOUCAHHOM OKPY)KHOCTH, TO MO u NO — Guc-
cekTpucsl yrjioB KNM u LMN, Ttoraa
ZOMN + LONM = %(AKNM + ZLMN) = % - 180° =90°, T. €.
ZMON = 90°, torna MN = J36+64 =100 = 10. 3ameTHM, uTO BeicoTa OA
AOMN saBnseTca OTHOBPEMEHHO B PaJyCOM BIHCAHHOMN OKPYXKHOCTH,
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Torza Sayon = %OA *MN = %OM - ON, otkyna OA = 4,8 (OA — BrICOTaA

AOMN, onymenHas Ha MN). 3uauut, KL = 2 - OA = 9,6, Tak kak KL =
= 2r — AuaMeTp BIMCAHHOM OKPYKHOCTHU. II0 CBOMCTBY OIMCAHHOI'O YeTHI-
pexyrosbauka KN + LM = KL + MN =10 + 9,6 = 19,6, Torna

EF = %(KN + LM)=9,8.
Omeem: 9,8.
23. Ilyets BC = x, CD = 2x, AD = y. Tak kak EF — cpeHaA JUHUA Tpa-

nenusa ABCD, To *+y

=20, unu x + y = 40. U3 AADC, rape LADC = 90°,

umeem: AC = J4x® + 1%,
IIposemem BeicoTy BM, Torna us ADMB DB = \BM 2+ DM?, rne BM =
=CD = 2x; DM = x, torna DB = 4x% +x? =\/5x2 =x\/5.

Tak kak AC 1. BD, 10 S gcp = %AC + BD (cM. Ne 478 «I'eometrpus 7—9»

J.C. Amanacan u ap.). Sppep = %\/4x2 +y° x/5. C APYTo# CTOPOHKI, Sapcp

= —;—(x + y) * 2x, TOorAa HOJYYUM %\(4x2+y2 -x\/—=%(x + y) - 2x, uiaun

J5(4x% +y%) = 2(x + y), x # 0.

Ho x + y = 40, Torga +/5(4x* +y*) = 80, umm 4x2 + y2 = 1280.
1 . |4x®+y®=1280, |4x®+(40-x)*=1280,
MeeM CHCTEeMY ypaBHEHHUM

x +y =40; y=40-x.

Yupomas nepsoe ypaBHeHHe CHCTeMbl, OJIyuuM x2 — 16x + 64 = 0, unn
(x — 8)2 =0, orkyna x = 8. 3uauut, BC = x = 8.
Omeem: 8.

26. IIpeaBapUTEIBHO AOKAXKEM, UTO «€CJH B TpANelUyd CyMMa YIJIOB IPH
ocHOBaHHHU paBHA 90°, TO OTpPe30K, COEAUHAIONINNA cepeAUHbB OCHOBAHUH,
PaBeH UX MOJIYPA3HOCTH» .

IIycte Touku K u F — cepeaunsl ocHoBaHU AD u BC. Ilycts AD = 2x 1
BC = 2y. IIposenem KE | AB u KL || CD. 3amerum, uro L/KEF = /A ="70°u
ZLKLF = £D = 20°, rorna LEKL = 90°, 1. e. AEKL — npsAMOYroJbHBIN U

KF — menuana AEKL u, 3Hauut, KE =KF =FL = %EL = %(AD — B(C), uTo0

1 TpeboBaJIOCh NJOKA3aTh.
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CienoBaTresbHO, -;—(Zx -2y)=2,umux-y=2.

Kpome Ttoro, MN = %(AD + BC)=4, unu x + y = 4.

. | x+y=4,
Pewias cucteMy ypaBHeHHIT x—y=2 COOCOO0OM CJIOKEHUA, HAaXOOUM
2x=6,2y=2,1.e. AD =6, BC = 2.
Omeem: BC = 2, AD = 6.
IX KAacc
K rabAuue 1

6. a) Tak kak Bektopel FN u FO conampaBjieHBl, To k > 0, 3Ha4UT,

e

~2.
}FO‘ IFNI Len

0| M
6) AHayioruyHo uMeem: k>0, k= a4 =—,

l MEl ME 2
B) BekTOopEI ON u NF NIPOTHUBOMNOJIOKHO HanpaBJjeHbl, 3HAYUT, k < 0,

‘ON’ —fNF 1

Torga k=- ‘NF{ NF ——E.
r)k <0, FM = NE, k=—-|£M|=———=—1.
NE| NE
n)k<O,MN=EF,k=—W| _MN _ .
ER B
1 1 |F4] EFN 1

e)k<0,FA=AO= —FO= —FN; k=- =——,
2 4 ’NF‘ FN 4
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1 YR i
#)k>0,FA= —FN,AN=3FA= —FN, k="—3=3—=3.
4 4 ‘FA' ~1FN
4
FN
3) k<0, NA=FN —-FA=FN - 1FN= EFN, k=——___l=—- FN =——‘-1-.
4 4 NA’ §FN 3

4
u) Tak kak croporbl NE n EF napaJjjenorpaMMma He mapajJjejbHEI, TO

BEKTOPEI NE u EF me KOJLIMHEapHBI, T. €. YHUCJIO k He CyLIecTBYeT.
K) AHAJIOTHYHO M) YMUCJIO k He CylLIeCcTBYeT.
1 1 1 4
Omeem.: a) 2; 0) 5; B) _E; r)-1;an)-1;e) _Z; x) 3; 3) —g; M), K) YHCJIO

k He cylmecTByerT.

K Tabanue 2

14. IIycte D — cepeauHa oTpe3ka AB, Torga

Xp= —;—(xA+xB)= —;-(l+ N=4,yp= —;—(2+ 10) = 6.
3uauur, D(4; 6). Ho rouka C — cepeauna orpeska AD, Toraa
Xo= %(1 +4)=2,5,yc= %(2 + 6) = 4, 1. e. C(2,5; 4).

Omeem: (2,5; 4).

16. Ilo ycnosmio EK = KF. Ho EK = \J(x-2)% +(0-2)? = \J(x - 2)? +4;

KF = (6-x)% +(10-0)? = /(6 - x)? +100.

Buaunt, /(x —2)? +4 =/(6—x)* +100, nmu (x — 2)2 + 4 = (6 — x)? + 100,
OTKyJa HaxoAauM x = 16.

18. KoopauHaTel BepmiuH unapaJjieixorpamma OACB: O(0; 0), A(6; 0),
C(x; y), B(3; 2).
Tak KaK MIPOTHBOMOJIOXKHBIE CTOPOHBI N1apajljieJlorpaMMa PaBHBI U IapaJi-

neabHbI, To OB = AC.
OB{3-0;2-0}= AC{x—-6;y— 0}; OB{3; 2} = AC {x - 6; y}.
Tak kak b§=m, To3=x-6;2=y, T.e.x=9;y=2.

3HauuT, KoopauHaTel Touku C(9; 2).
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Torza AC = /(9-6) +(2—0)? =V13; OC = V92 + 2% = /85.

Omeem: AC = J13; OC = /85; C(9; 2).

20. Koopaunate! BepmuH Tpaneuuu OABC: O(0; 0), A(2; 4), B(x; y),

C(12; 0). Tak kax AB | Ox, To AB {5; 0}. C apyroii cTopossl, AB {x — 2; y — 4},
torga uMmeeM: x —2=05;y—4=0,T.e. x=7; y = 4. 3HauuT, Touka B umeer

rKoopauHaTel (7; 4). CiegoBarenbso, CB = \/(7—12)2 +(4-0) =41; OB =

= V72 +4% = /65.

Omeem: BC = \/H, OB = \/6_5

K radbAuue 3

5. BeeeM npsaMoOyroJbHYIO CHCTEMY KOOpPAHMHAT TakK, 4To0bl AC coBmaJo
¢ ocbio Ox, BD — c ocwi0 Oy, a Touka D — ¢ HayajoM KoopAuHaTt. Haitnem
KOOpAUHATHI TOUKM E — cepenunbl orpe3ka BC:

Xp = —;—(-’CB + x0) = %(O +16) = 8; yp = %(12 + 0) = 6. 3uauur, E(8; 6).

Tak kak ZABD = 45°u ZADB = 90°, To ZBAD = 90° — 45°=45°, 1. e. AD =
=BD =12, 1. e. A(-12; 0).

Tenepb HaxonuM AE: AE = \/(8 +12) +(6-0)* =

= 400+ 36 =436 =21109.

9. BeeseM NpsAMOYroJbHYIO CUCTEMY KOOPAUHAT TaK, YTOOBI OCHOBaHUE
KP cosnaJo ¢ ocsio Ox, a ock Oy mpoiia uepe3 Bepminay D nnepneHANKYJIAD-

Ho KP. Ilycte O — nHauano xoopaunat. B AKOD, rue ZK = 45°, KD = 4\/—5,
Z/KOD = 90°, naxonum: KD? = KO? + OD2. Tak kak ZKDO = 90° — 45° = 45°,
to DO =KO, 1. e. 2+ KO?=KD?, orkyna KO = DO = KD _ 4.

J2

3uauuTt, D(0; 4), K(—4; 0), P(5; 0) (trak kak OP = KP — KO = 5).

ITo ycnoBsuio E — cepeauna DP, Torga xgp = é(xD + Xp) = é(O + 5) = 2,5;

Yg = %(4 +0)=2,1.e. E(2,5; 2).

CaepoBaTtenbHo, KE = \/(2,5+4)2 +(2-0) = \/42,25+4 =\/46,25 =

= /185/4=1185/2,
Omeem: V185 /2.



Pa3aen lll. Pewenns HekoTopbix 3aaa4 e» 201

K TabAnue 4

13. YpaBHeHHne OKpyKHOCTH ¢ LeHTPOM B Touke O,(0; yo) uMeeT BHUJA
(x — x0)%2 + (y — yo)? = r2. Tak kak Touku M(-3; 0) u N(0; 9) mpunaanexar
OKpYKHOCTH, TO uMeeM: 9 + (0 — yo)2 =r2, mau 9 + y2 = r2m (0 - 0)2 +
+ (9 — yo)? = r?, unum (9 — yo)? = r2. CpaBHMBaA JIeBble YaCTH HOJYYEHHBIX pa-
BeHCTB, momyunm 9 + y2 = (9 — yo)?, unmu 9 + y2 = 81 — 18y, + y2, 18y, = 72,

Yo = 4, Torna r2 = 9 + 42 = 25, 3HauuT, ypaBHEHHE OKPYKHOCTU MMeET BUJ
x%+ (y — 4)% = 25.
Omeem: x? + (y — 4)% = 25.

14. IleHTp OKPY>XHOCTH pacmojioxeH Ha ocu Ox, 3HauuT O¢(xg; 0), Toraa
(x — x¢)% + y? = r?. MN — guameTp OKDPYKHOCTH, Torga O; — cepeausa MN,

T. €. Xg = %(xM+ xXy) = %(—2 +4)=1,

Umeem: (x — 1)2 + y2 = r2,

Touku M(—2; 3) u N(4; —3) npuHajajieKaT OKPYKHOCTH, TOTAA IOJYUYUM:
(-2 -1)2+32=r2, uau r? = 18.

3HayuT, ypaBHEHNE OKPYKHOCTH 3amumercd B suge (x — 1)2 + y2 = 18.

Omeem: (x — 1)2 + y% = 18.

K TabAunue 5

3. IIpamas 2x + y + 4 = 0 nepecekaeT ocu KOOpAUHAT B Toukax M u N.
Tak Kak Touka M npuHamgiexurt ocu Ox, oy = 0, Torga 2x + 0 + 4 = 0;
x =-2,T.e. M(—2; 0). Anasornyso, x =0, Torta2-0+y+4=0,y= -4,
T. e. N(0; —4).

B AMON £ZMON =90°, MO =2u NO =4, Torna Syyon = %MO -ON =4,
Omeem: 4.
8. Haitnem KoopaAuHATBl TOUKH M — cepeluHBI OTpe3ka AB:

Xy = %(xA + xp) = %(84— (-8)=0,ypy= —;—(12 + 0)=6.

3unauur, M(0; 6).

YpaBHeHue meaunans! (mpsimoit) CM umeet Bux ax + by + ¢ = 0. Tak kak
Trouku C u M npuHaanexart npamoii CM, To ©UX KOOpPAUHATHI YAOBJIETBOPA-
I0T ypaBHeHHIo npaAMoii: @ - (-2) + b (-8)+ ¢ =0, umm -2a -8 +c=0mn

a-0+b-6+c=0,umn6b+c=0, orkygab = —%c,'roma

—2a—8-[—lc) +c=O,T.e.a=zc.
6 6

IlogcraBnsasa 3HadYeHUdA @ u b B ypaBHEHUE IPAMOH, MOJTYyUNM:

7 1 7 1
—Cc'x+| ——c |- + =0, :,tO, —-—X —— +1=0, . €
6C X [ 6 ) Y c rge ¢ nJIn 6x 6y T. €
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7x —y + 6 = 0 — ypaBHeHue meguansl CM.
Omegem: 1x—y+6=0.

10. BBegeM MpAMOYTOJILHYIO CHCTEMY KOOPAMHAT TakK, 4To6bl och Ox
npomuia dyeped AC, a nuarosans BD okasanacsk Ha ocu Oy, rae O — HadaJio
KoopAMHAT (TouYKa nepeceyeHus auaronaseit AC n BD).

3anunieM KOoOpAMHAaTHI BepminH pom6a: A(—10; 0), B(0; 4), C(10; 0),
D(0; —4).

YpaBHeHue npamoit AB umeer Bujg ax + by + ¢ = 0. Tak kak Touku A u B
IpUHaAJIeKaT Npsamoii AB, To

a-(-10)+b-0+c=0, -10a+c =0, a=0,1c,
a-0+b-4+¢=0; 4b+c=0; b=-0,25c.
IloacraBnsisa 3HaYeHudA a U b B ypaBHeHMe IPAMOI, UMeeM:

0,1c-x+(-0,25¢)y +c=0;c#0, unu 0,1x — 0,25y + 1 = 0, uan, ymHo-
*KHMB 00€ 4acTH moJIyYeHHOro ypaBHeHusa Ha 20, moayuum 2x — 5y + 20 = 0.

1
b=-=c,

IIJIH HpﬂMOﬁBC AMeeM: a~0+b'4+C=0, 4b+C:O, 4
a-10+b-0+c=0; 10a+c=0; a___l_c
10 °

1 1
3HauuT, ypaBHeHue BC npumer Bux ——cx—-—cy + ¢ =0, c # 0, uau

10

2x + 5y —20=0.

Anasnorunuso aaa npameiXx DC u AD nojy4uM COOTBETCTBEHHO (pEIIUTH
caMocToATenbHO): 2x — 5y — 20 =0 u 2x + 5y + 20 = 0.

3amevanue. OTHOocHUTeNBbHO oceil Ox u Oy poM0 MOXKeT MMeTh U Apyroe
pacmoJsoKeHue, 4YTO paBHOCHJILHO 3aMeHe ocu Ox Ha Oy u, Haobopot. Torga
MpUAETCA 3aMEHUTh X Ha J U Y Ha X.

Omeem: 2x — 5y +20=0,2x-5y—-20=0,2x + 5y —20=0, 2x + 5y +
+20=0.

K TabAuue 6

1 .
10. IlpeaBapuTenbHO AOKAMXKEM, UYTO S pcp = —2—AC *BD - sin a, rae a =

= ZAOB. Tlockonbky ABCD — napaanenorpamm, To AO = OC u BO = OD

1
(mo cBoicTBy), TorAa Sapcp = 28408 + 2SaBoc = 2 * (EAO-BO-sina +

+ %OB-OC-sin(180°—a)] =2- % +BO - (AO sin a + OC sin a) =

=BOsina'(AO+OC)=BO~AC'sina=%AC’BDsina,q.'r.n.
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ClefoBaTeabHO, S pcp = — - 16 - 20 - sin 60° = 160 - ‘—/2_§—= 80+/3.

DN =

Omeem: 80\/5 .

14. Tak kak MNKL — napannesorpaMm (o ycaosuio) u LM = LK = 60°
(1o cBoiicTBy), To AKEF — paBHocropoHHmii. Kpome toro, NK = KL = 24 u

KE = %NK =12.

3HAUNT, Sppxr = %EK *KF - sin 60° = % -12-12- g = 3643.

Omeem: 36\/§ .

17. Tak kak ABCD — mapajnejnorpaMM, To AuaroHajb BD aenuT ero Ha
IBa pPaBHHEIX TpeyroidsEuKa (AABD = ABDC — no IIl npusHaky). A paBHbIEe
MHOTOYTOJILHUKH MMEIOT paBHEIE IJIOIIaAM (II0 CBOMCTBY MHOIOYTOJIbHUKA).

3maunt, Sppcp = 2Saamp = 2 * %AD-BD-sin ZADB=AD-5" % = 4AD.

3 AABD 1o TeopeMe KOCMHYCOB MMeeM

AB2 = AD? + BD2 —2AD - BD * cos LADB, unu
41 =AD?2+25-2-AD ‘5 -cos LADB.

cos ZADB = \1-sin’ 24DB = J1-26_ |9 _3
25 V25 5

rae cos ZADB > 0 (LADB — ocTpHhlii).
CnenoBartenbHo, 41 = AD2+ 25 -10-AD - -2—, nummAD2-6-AD-16 =0,

oTkyzaa HaxoguM AD = 8 uau AD = —2 (e uMmeeT cMmbicaa). Utak, AD = 8,
torga Sypep = 8+ 4 = 32.
Omeem: 32.
K tabanue 7

12. BAMKT KM = KT = y (no ycnosuw), LKMT = LZKTM = 30° (kak
YIJIBl IPU OCHOBAaHMHU paBHOOEAPEHHOro TpeyrojbHUKA), Toraa LK = 180° —
- (30° + 30°) = 120°.

MT KM V2 oy
sinZMKT sinZMTK’ sin120° sin30°
Ho sin 120° = sin (180° - 60°) = sin 60° = g u sin 30° = -;—, TOTAA
J2sin30° _ V2 VB

sin120° 3 3
Tax kaxk ME — 6uccexrpuca, to ZKME = /ZEMT = 15°.

ITo TeopeMe CHHYCOB UMeeM:
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BAKME — % - Y 1ne /KEM =180° - (120° + 15°) = 45°,
sin120° sin/ZKEM

y-sin120° _ V6-V3V2 6

sin45° 3-2 3-2

J6

I/ITaK,ME=x=1,KM=KT=y=?.

3amevanue. Ecnu npoecty BoicoTy KN Ha ctopony MT, To KM = y MOX-

TOrga X = =1.

. 2
HO HAaMTU U3 COOTHOIIEHUA Y = —2— : cos 30°, rne KN — menuana AMKT.

NG

Omeem: x =1;y = ?

16. IIposegem BricoTy BE K ocHoBaHuio AD. 3amerum, uro £LBAD = 60°
(cooTBeTCTBEHHBIE YIJIbI MPHU MapajlejbHbIX NpAMBIX AB u CD paBHbI).

Sapcp=AB-AD -sin 60°=8-12 - —‘/;:48\/5.

C npyroi ctopoHbl, Sygep =AD-BE =12-BE = 48\/5, orkyaa BE = 4.3.

B AABE /ABE=90°-60°=30°= AE = %AB = 4, 3nauur, ED = AD —

— AE = 8. U3 ABED, rae BD = y, umeeMm:
y2=BE?+ ED?, y = \J(443)? +82 =112 = 44/7.
ITo cBoiicTBY mapamnenorpamma AC2 + BD? = 2(AD? + DC?2), unu x2 + y? =

=2-(122+ 82), x2=416 - 112, x = V304 =4+19.
3amevarue. 3aJayy MOKHO PEIINTH APYTMMH CIIOCOOaMHU.

Omeem: x = 4\/i§, y= 4\/:7_.

K Tabanue 8

abe
4. RO = x — paguyc ONMUCAHHOMN OKPYKHOCTH. Spppr = i’ roea, b, c —
x

10-5-7 175 .
=——; ¢ ApYyroM CTOpoHH!, 00 GOop-

CTOPOHBI TPEYTOJNbHUKA. Spppr = 1 n
X x

myJe I'epoHa Spgrpr = \/p(p—a)(p—b)(p—c), rge p = %(10 +5+7)=11,

Sarer = V11-1-6-4 =266, snauur, 1—7—5=2\/6_6, OTKYZa X = 175
2x 466

Omeem: ﬂ
" 466"
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12. YVkasaHue. IIpyMeHUTH TEOPEMY KOCHUHYCOB.

x?+y® - xy=1764,
Hlanee pemINTh CUCTEMY YPABHEHUH < X 3

y 8
Omeem: x = 18, y = 48.

14. Yka3aHue. [IBa)XAbl IPUMEHUTH TE€OPEMY KOCHHYCOB ansas AABC u
AABD pna yria A.
Omeem: x = 13.

15. Tak kak ME || FT, to AKFT ~ AKME (no gBym™ yrjaMm), Torja

E=K—A-4—, HUJIn 50—y=§g; 50-y =§. N3 AMFE no teopeme Iludaropa
FT ME x 60 x 6
FE2=602-y2, aus AKFE FE2=502- (50— y)2.

CpaBHMBasA IMoJydeHHEIe paBeHCTBa, uMeeM 602 — y2 = 502 — (50 — y)?,

oTKyza HaxoauM y = 36. Ilockoabky 50-y =-5— uy = 36, To 14 =§, OTKYJAa
x 6 x 6
x = 84 _ 16,8.
5

Omeem: x = 16,8; y = 36.

19. Iycrs MK = a, NP = b. s AMPR MP = /40 —24% = 32,
Ilyers LPMR = a. 3ametuM, utro AMKN ~ ANPR (LK = £P = 90° u

ZKNM = /ZPNR xaK BepTHKaJIbHEIE), TOTAA COS O = %=% U3 AMNR no

TeopeMe KOCUHYCOB y2 = x2 + 402 -2 - x-40- %, wim y2 = x2 — 64x + 1600.
Tyers ZKMN = ZNRP = B, torza cos p = 2= 2%, orxyna a = 22X,
x oy y

2 2
U3 AMKN a2 = x2 — 49, suauwur, (24—'76} =x2-49, umn 5762x =x%-49.

y y

IToacraBiss sHaueHue y2, umeeM (x2 — 64x + 1600)(x2 — 49) = 576x2.

Yopoijasa noaydeHHOe ypaBHEHHNE, NOJYUYUM

x%—64x3 + 975x2 + 3136x — 78 400 = 0.

MOXKHO NPOBEPHUTD, YTO X = 25 — KOPEHb YpaBHEHHUA, Torga x3(x — 25) —
— 39x%(x — 25) + 3136(x — 25) = 0, uau (x — 25)(x3 — 39x2 + 3136) = 0, oT-
Kyza x; = 25, Torga y? = 252 - 64 - 25 + 1600, y2 = 252, y = 25.

HUrak, x = 25, y = 25 ogHO M3 peleHuit 3agauyn. OcTaeTcs pEelINTh ypaB-
HeHme x3 — 39x2 + 3136 = 0. MoxHo y6efuTLCA, YTO OHO HE MMEET MEeJbIX

2
KOpHei#. 3anumeM ero B Buze x4(39 — x) = 3136, wiu 39 — x = (@) .
x
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I'padmueckoe pelieHUe IIOKA3bIBAET, UTO HNOJIYUYEHHOE YpaBHEHUE HMeeT
ellle TPX KOPHA, U3 KOTOPbIX OJMH OTPHUIlATEJbHBII, UTO He YAOBJIETBODAET
YCJIOBUIO 3aJa4uu, Tak Kak x > 0.

JIBa IDYruX KOPHS MOKHO BBIUHCJUTD NPUOJIHIKEHHO: X = 10,5, x5~ 36,7,

TOorZa y22 =10,5% - 64 - 10,5 + 1600, oTkyza HaXoauM Y, ~ 32,2.

AHajIoruyHO y32 =36,72-64-36,7+ 1600, y; ~ 24,5. Kak Bugum, 3agaua

OKasaJjlach JOBOJbHO CJIOKHOM.
Omeem: x1 = 25, y; = 25; x5~ 10,5, y, = 32,2; x3 = 36,7, y3 ~ 24,5.

22. U3 AABC (£C = 90°) x2 — y2 = 324. Ilycts CK = a, KB = b, Toraa
a +b=18. Tak xak MK (a 3uauut, u AK) — 6uccexrpuca ZCMB, To

a_ 10_5, o'mynaa=gb Tak kak a + b =18, To gb+b—18 17?—()—18

b 14 7
OTKVIa b——z—1 TOTZAa a = é E—I——E
y 2’ 772 2
Y a 15
IIycte ZCAK = Z/KAB = o.. U3 AABC cos20 ==, aus AACK tg(x:—:z—.
X Yy y
1-tg? - [lﬂ
Ha3secTHO, UTO cOS 20 = —_g2_on’ cJIeJOBATEJILHO, ———y:—y—,
1+tg°a [15) x
1+
2y
4y°-225_y 4y -225Y 4
UM ——————=<>, uam —‘liz—— =
4y +225 x’ 4y +225 x
4y -225) 4
Ho x2 — y2 = 324, x2 = y? + 324, Toraa noiy4um y2 = .
4y° +225 y°+324
IIyets y2=1t, raet > 0, Torna ypaBHeHUe IPUMET BUJ 4t_22512— t
yerey = b » TOTAR YD P 4+225) t+324°

nnu (4t — 225)%(t + 324) = t(4t + 225)2. ITocse npeoOpa3oBaHUN MOTYUUM
ypaBHenue 1584t2 — 583 200t + 16 402 500 = 0, nau 44t2 - 16 200t +

1350 . _1350
4 "% 44

1) Econ t=¥, To y’ = 1350, y= 15‘/6, torna x2 = y? + 324 = —2646,

4 2
21J6

x =———. O6a 3HaUeHUA TOAXOAAT, TaK KaK Yy < X (IO CMBICJY 3a7a4H).

+ 455 625 = 0, oTKy/a HaXoAuM i, =
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1350 s 1350 15 |6 15466
2)Ecmu t=——, M0 Y’ ' =—"—, Y= =, T
44 44 2 V11 22

x2=@+324=15 606’ oTKy A x___ﬂ £=§.1@, rae ycjaoBue y < X
22 44 2 V11 22

TaKJXe BbINIOJIHAETCA.

21V6 15V6 _51J66 1566

(1) x=200 =20 9) oo , Y=
Omeem: 1) x 2 y 3 ) x 22 Y 22
24. TIo cBoiicTBy napajesorpamma 2 * (AD? + AB2) = AC? + BD?, rae

AD = x, AB =y, AD = BD = x, torga 2(x2 + y?) = AC? + x2, otkyzma x2 +

+ 2y2 = AC2.

ITo yenosuio AC — BD = 2, unu AC = x + 2, Torga x2 + 2y2 = (x + 2)2, o1-
kyzaa y2 = 2x + 2. Kpome Toro, x — y = 11. CienoBaTeapHO, IOJYUYUM CHCTe-

y?=2x+2, [(x-11)*=2x+2,
x-y=11; |y=x-11.

oraa

MY YpaBHEHUI: {

113 nepBoro ypaBHeHMA cUCTeMEI uMeeM x2 — 22x + 121 — 2x — 2 =0, nnu
x2-24x +119=0, otkyma x; = 17, x5 =7, Tornay; =6, yo = 7- 11 = -4
(ue umeer cmeiciya). Ilockonpky x —y =11, T. €. x >y, TOX =17, 3y = 6.

Omeem: x =17, y = 6.

K rabauue 9
CA-CB

—— = HaiigeM KOOpPAHUHATH BeKTopoB CA u CB;
|CAHCB|

8. cos £C =

CA{-4-4;8-0)={-8;8)}, CB{2 — 4; 14 — 0} = {-2; 14}, Toraa
‘@Z|=\/(—8)2 +82 =842, (“:1—3|=\/(—2)2 +14% =/200 =10V2. CA-CB =
=-8-(-2)+8-14=-16 + 112 = 96.

96 12 _
8J2.10V2 2-10

0,6.

CnenoBarenbHO, cos LC =
Omeem: 0,6.
16. TB-R=|E|-‘X6|-COSQ, rape o = LCAB. Ilo ycaoBuio A(2; 4),

B(2; 8), C(6; 4), Torma AB{2-2;8 -4} =1{0; 4}, AC ={6—2;4 -4} ={4; 0}.

|AB= 02 +4% = 4; ’A_C|=\/42+02=4. AB-AC =0-4+4-0=0, cos o =
0

= —— =0, T.e. ZCAB = 90°.
4-4

Omeem: 90°.
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20. HaiineM KOOpAMHATHI BEKTOPOB MN u LT: MN{6 - 1; 2 - 5} =
{5; -8}, LT {3 — 4,5; 3 - 5,5} = {~1,5; —2,5}. Torna MN-LT =5 - (-1,5) +
+(-3):(-2,5)=-7,5+ 7,5 = 0. CnegoBareJibHO, MN L LT, r.e. ZLON = 90°.

Omeem: 90°.

K TadAamnue 10
5. ITo yecanoBuio C = 8n\/§. Ho C = 2rR, Torpa 2nR = 81r\/§, R=4\/§.

Tark kak UAmB = 120°, to ZAOB =120°, rne AO=0B =R = 4\/§.

U3 nenrpa O OKPY>XHOCTHU onycTuM neprneHaAukyasp OC Ha xopay AB.
OC — menuana paBHobeapenHoro AAOB, rne ZOAB = ZOBA = 30°.

5

U3 AAOC AC = AO - cos 30° = 443 - 5 = 6. Buauut, AB =2 - AC = 12.

Omeem: 12.

9. Tak xak UTmM = 120°, to LZTOM = 120°. B paBHOOGenpenHOM ATOM
(TO=MO = R); ZOTM = ZOMT = 30°.

5 10
IIpoBenem BoicoTy OK, Torna us AOTK, rne TK = 5, OT = =—,
posea Y 8 8 c0s30° 3
iR n-10 20n 20n\/—
cJjleqoBaTeNbHO, [ = ‘o= 120 = —
180 ~ 180-43 3J3 9
20n\/§
Omeem: .
9
15. I cnocoéb.

UAM = UBN — Kak Iyry OKPY»KHOCTH, 3aKJIOUEHHble MeXAY Iapal-
JesbHBIMU XopaaMu AB u MN (AB | MN — 1o ycJioBUIO).

Ho torma AM = BN, 1. e. ABNM — paBHOOeApeHHas Tpalenuun.

IIposenem nuaronanns AN. Tak kak MN = 16, AB =12, To

MK = %(16— 12) = 2

N3 AAMK AM = <22 +14% =10J/2. KN = MN - MK = 14.
Uz AAKN, rae AK = KN = 14, AN = 144/2.

abc N
H3BecTHO, 4TO S\ = iR’ rge a, b, ¢ — cTopoHsl, R — paauyc olnucaHHOH

1 104/2-16-142

oxkpyxkHoctu. Ho S ayn = 2 -16-14 = iR , orkyza R = 10.

Torma C = 2rnR = 20n.
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II cnocob.

Coenuuum Touku B u N ¢ neaTpom okpyxkHocTH, Torga OB = ON = R.
IIpoBenem nuamerp EF, nepneHAUKYAAPHBIA faHHBIM XopaaMm. IIycte Lu T
COOTBETCTBEHHO TOUKM nepeceueHus xopa AB u MN c nuamerpom EF, Toraa

LT = AK =14, LB = %AB=6HTN= %MN=8.HYCTLOT=JC,TOI‘IIa

6° +(14-x)* = R?,
8% + x? = R%.
CpaBHUBasA JieBble YACTHU CUCTEeMBI, moayuum: 36 + 196 — 28x + x2 =

=64 + x2, 28x = 168, oTkyna x = 6. 3saunut, R2=64 + 36 =100, R=10u
C = 2nR = 20n.

III cnocob.

IIyers EL = x, TF = y, Toraa mojy4uM CUCTEMY:
TN?=ET-TF, {y(14+x) =64,
BI*!=EL-LF; |x(14+y)=36.

OL =14 — x. U3 AOLB u AOTN umeem: {

Brruurasa us I ypasaenus II, nonyuum 14(y - x) =28, y—x=2,y=x + 2.
IloncTaBuM 3HAUEHHeE Y B OAHO U3 ypaBHeHHH cucteMsl (x + 2)(14 + x) = 64,
unu x2 + 16x ~ 36 = 0, oTkyzma x; = 2, x5, = — 18 (He uMeeM cMmruicaa). Ecan
x=2,Toy=4,10orga EF=2R=x+y + LT = 20, otkyaa R = 10, 3gauur,
C = 2nR = 20n.

Omeem: 207.

22. I cnocob.

IIo ycnoBuio AM = BM = 14, T. e. AAM B — paBHoOGenpenHbIi. IIpoBegem
BeicoTy ME, Torna ME — meguana AMAB; AE = BE = 4.

1

Suans = 5 AB - ME = % -8 - ME = AME. Iz AAME ME? = AM? — AE?,

ME = \14* - 4% =6/5. Spunp = 24\5.
C npyroit cTOPOHBI, Spspp = %%c’ rae a, b, c — cropouslt AAMB, R — pa-

JANYC OITMCAHHOMA OKDYXXHOCTH.

14-14-8 49
3HauuT, —:24\/3, orkyza R=——, Torma
4R Y 35
C=onR=2n. 49 9805
35 15
II cnocob.

CoenuHuM TOuky A ¢ nieHTpoM O OKpYyKHOCTU. ME = 65 (cMm. I cmoco0),
AO = MO = R. VI3 AAOE AO? — OE2 = AE?, unu R? — (645 — R)? =16, oTkyza

49
HaxoauM R=——, u T. O. (cM. I cioco6).
35 ( )
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K TabAunue 11

8. IIpoBenem BricoTy NK. Ilycts EK = x. Tak kak LE = 45°, To ZENK =
=45° 1.e. NK = EK = x. Ilycts MN =y, torga EF = 2x + y = 24. Ilo ycao-
Buio EN = FM, Toraa no cBOHCTBY OIIMCAHHOTO UEeThIPEXYTrOJbHUKA, HMeeM:
2EN =EF + NM = 2x + 2y, unu EN = x + y. Us AENK EN2 = EK? + NK?2,

nnn (x + y)2 = 2x2, x + y = xJ2. Tax kax 2x + y = 24, To y = 24 — 2x, 3Ha-

yuT, x + 24 - 2x = xV2, x(\/§+1)=24, OTKyJa X = =24(\/§—1).

24

J2+1

Ho x = 2r, Torga r = 12(\/5—1).

CnenoBarenbHo, Sy, = nr? = 144n(3—2\/§).

Omeem: 144n(3 - 242).

10. IIpoBenem aumameTrp okpy:kHOoCcTH AB | MN n AB 1 TK, npoxoasa-
muit yeped HeHTp O okpyxkHocTH. IIo ycnoBuio TM = KN, Srynk = 125 1
EF = 8 — paccrosiHMe MeXXAY TOUKAMH KacaHusa ee OOKOBBIX CTOPOH.

Ilyete EM = MA=m, TE = TB =b, EO = r — paguyc BIUCAaHHON OKPYX-

HocTH; AB = 2r, EC = %EF =4, rge C — Touka nepeceuenuss EF u AB.

Uz AEOC OC = Jr? -16, torna AC = AO — OC = r-\r?-16, BC = BO +
+ OC = r+\/r2—16; caenoBatTenabHo, ME : ET = AC : BC, uiimn m : n =

= (r-vr*-16):(r+vr?-16). Us AMOT, rone ZMOT = 90° (MO u TO —

ouccexktpucsl yrioB TMN u MTK, rae ZTMN + ZMTK = 180°), umeem:
OE? = ME - ET, unu mn = r2.

ITo ycnoBuio Syyyg = 125, nnn %(MN + TK) - AB = 125.

Ho 2MT = MN + TK (1o cBOHCTBY OIMCAHHOTO YETHIPEXYTOJbHUKA),
torga 2(m + n) = MN + TK, wau (m + n) - 2r = 125. UmeeM cuctemy ypas-

min=(r-vr:-16):(r+vr?-16),
2

HeHMi: <mn=r°,

2(m +n)r=125.
IIycTs AJiA KpaTKOCTHU r-\r2-16 =aqa, r+\/r2—16=B, TOTa m=%-n u

o
I ypaBHeHHe CHCTeMbl IPUMeT BUA —-n® =r?, ciesoBaTenabso, 11T ypaBue-

HHe npeobpasyeTcsa K BUAY 2-[%-71 + n)-r=125, 12 8) 0% 2nr[%+1j =125,
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o r s [ a
Ho |—-n=r, n=——, 3Hauur, 2r°-| —+1|=125 |—.
\/; Jo/B (B ) \fB

IIpeo6pa3yem BbIpaXKeHUA %+1 u

@

3

LI r—\]r -16 \/7 \/— Vri-r®+16
r+\rt-16 r+\]r -16 r+\/r -16

_ 4

r+\/r2—16.
2r 4
CaenoBaTresibHO, 2t = =125 — —
r+vJri-16 r+vJr’-16

Torna Sy, = nr? = 257.
Omeem.: 25m.

, uau r3=125,r=>5.

19. CoeaunuM TouKy M ¢ UEHTPOM OKpPYKHOCTH, Torga MO = NO =
= KO = R — pazguyc onucaHnoi okpy»xHocTu. Ilycts OT = x. Ilo yciaoBuio
AMKN — paBHOOeIpeHHBHI, rae Beicota KT — MeaunaHa u OHCCEKTpHCa.

Torga MT = 7, KT = 24 (1o ycJ0OBHIO).

Us AMKT MK = \24% +7% =/625 = 25. Bametum, uto KT = R + x = 24,
a u3 AMOT R? — x2 = 49. MeeM cuCTeMy ypaBHEHUIA:

R +x =24, R+x=24, R+x=24, R+x=i‘;,
R? - x2=49; |(R-x)(R+x)=49; |24(R-x)=49; R—x=ﬂ.

CKJIa,lIbIBaH IIOYJIEHHO YpaBHEHHUA IIOJIy‘-IGHHOfI CHCTEeMBbI, UMEEeM:

2R =24 + ﬁ 2R = —625 R= —625
24’ 24’ 48

2

CnenoBatenbHo, Sy, = nR? = n(%) .

Omeem: n(625j .
48

K tabAmue 12

1. AAOB — paBHOCTOPOHHUII (0 ycJIOBMIO), rae OA = 12, Toraa

a3 "
Sp= (mIomaab MPaBUJIBLHOTO TPEYTrOJbHUKA CO CTOPOHOI a).

4

2

Scexr. = ﬂ-a, rae R=0A =12, a = 60°.
360
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2 2
CremoBaTenbHO, Sy = Scexr. — San0B = n-12 -60 - 12°-3

360 4
2 2
=T (1;2 _12 4‘/5 = 247 — 36+/3 =12(2n-33).

Omeem: 1221 —3+/3).

6. Sp. = Syp. — Sus. = 1 - OA2 - S, R = 0A = 10, a=R\2, rze a — cro-
poHa KBajpaTa, R — paAuyc ONMMCAHHOIN OKDPYXKHOCTH, TOTAA Sy, = a? =
= (RV2)? = 200, suaunr, S,, = - 100 — 200 = 100(n - 2).

Omeem: 100(n — 2).

10. IlycTh a = 15 — cTopoHa NIpaBWJIBHOIO TPEyroJbHUKA, TOrAa

na® a*J3 n-152 15%J3 15
Sp. = ————, 1ImM Sy = - =
* 3 2 P 2

3 6
= 37,5 (2n-33) = 75(n-1,5v3).
Omeem: 75 (n-1,5v/3).

2
(271—3\/5) =

1
12. Sq,_ = SMNKT - ZSKp_.

Synkr = a%=122=144; S, = nR? =n- 122 = 144n, Torna
iSKp. = % - 144n = 36n. 3naunr, Sy, = 144 — 36n = 36(4 — n).

Omeem: 36(4 — n).
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7 KAACC

Tabamnua 1

1. Zac = 77°30'; Zcb = 102°30'. 2. Zmk = 160°; Lkn = 20°. 3. LADC = 80°;
ZCDB =100°. 4. ZMPK = 130°; LKPN = 50°. 5. ZPLR = 100°; ZRLS = 80°.
6.160°. 7. 150°. 8. 90°. 9. 160°. 10. 105°. 11. 135°. 12. ZAMN = ZBMN = 90°.

Tabanua 2

1. Zayb, = 120°; Zab, = 60°. 2. 145°; 145°. 3. 120°..4. £3 = 150°; L4 = 30°.
5. L1 = £3 = 60°;, L2 = £4 = 120°. 6. 60°. 7. £1 = 120°;, £2 = £3 = 60°.
8. 135°. 9. £2 = 50°; £3 = 40°; £4 = 140°. 10. £2 = £3 = 55°; /4 = 35°.
11. Z1 =110° £2 = £3 = 35°. 12, 180°. 13. 110°.

Tabanua 4

1. AC=BC=8;AB=4.2. MK =KN =12; MN =2.3.0,6; 0,6. 4. QR =
= RE = 2,8, QE =0,8. 5. EF = 15; EM = MF = 10. 6. 0,8. 7. 4,9. 8. 50.
9.10.10. RT=TS =12, RS = 21. 11. 10; 10. 12. 6; 6. 13. 9. 14. 15.

Tabanua 5

1. 75°, 2. 140°. 3. 30°. 4. 135°. 5. 50°. 6. 120°. 7. 90°. 8. 40°. 9. 60°.
10. 30°. 11. 40°. 12. 20°. 13. 60°. 14. 60°. 15. 60°. 16. 110°. 17. 80°. 18. 50°.

Tabanua 7

1. Z1 =106°; £2 = T4°. 2. /1 = 108°; £2 = 72°, 3. £1 = 130°; £2 = 50°.
4. /1 =100° £2=80°.5. L1 =67°30"; £2=112°30'". 6. LN = 60°; LM = 30°.
7. ZA = 60°; ZABC = 30°. 8. 43°. 9. 68°. 10. 65°. 11. 30°; 30°. 12. 74°. 13. 55°.

Tabamnua 8
1. ZR = 45°; LP = 105°; £Q = 30°. 2. LM = 80°; ZN = 60°; LK = 40°.
3. LP= /R =067°30"; LS =45°. 4. /Q = /M = 40°; /L = 100°. 5. ZA = 40°;
ZC =100°. 6. LM = 60°; £Q = 80°; LQPM = 40°. 7. £S = 70°; ZSTR = 40°.
8. LBAC = ZB = 72°% £C = 36°. 9. /M = 75°; ZMNP = 70°; LP = 35°.
10. £ZP = 25°; LTSP = 40°.
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Tabamnua 9

1.120°. 2. 80°. 3. LT =90°; LS =60°. 4. LB = 70°; £C = 40°. 5. 60°; 60°;
60°. 6. LE = 90°;, £P = 30°. 7. 40°; 40°. 8. LA = 50°; LC = 70°. 9. LM =
= /K =50° 4N =80°.10. £D = 60°; LE =40°. 11. ZA = 30°; £B = 60°, LC =90°.
12. ZA = ZB = 45°; ZD = 90°. 13. 60°; 60°. 14. £S = £P = 65°; ZSKP = 50°.
15. £P = /R =45°% ZPQR=90°. 16. /D = /F = 45° /DEF = 90°. 17. ZBAC = 60°;
ZABC = 30°% £ZC = 90°. 18. ZL = 65°; ZMKN = ZKNL = 45°; ZNKL = 70°.
19. ZCOB = ZAOD = 90°; 4B = 65°; 4D = 25°. 20. ZQOC = ZMOR = 55°;
LM =45°% Z/R=80°.21. ZKMN = 70° LKML= ZLMN = 35° /MLK =105 /MLN=
75°. 22 /PMA="50°; LAPM =60, LA="T0°.23. LMSL="T0° LL=40°.24. Z/MPL=/MLP=
60°% £/PNL=/MNL=90°% /PKM = /PKL=90°. 25. ZC =90° £B=50° ZA=40°.
26. /P =40° £LPTS =60°.27. LT =40°; ZMRK = 10°;, ZKPT = 50°; ZRKT =90°.
28./ABD="170°4D=30°; LZABC=40°;, ZCBD=30°; Z/BCD=120°.29. Z/P=30°;
ZKMP = 50° ZNMP = 30°; ZMNP =120°. 30. ZMSN =120°; ZMSK = 35°;
ZPSN = 256°; ZMKS = 110°; £ZSPN = 130°;, LSKP = 70°;, ZSPK = 50°;
ZKSP = 60°. 31. 165°. 32. 125°.

Tabanua 10

1.AB=8; BC=4.2.15.3. MP=27; PN =9. 4. 54. 5.18. 6. 26. 7. 110°.
8.15°.9.AB=24;BC=12.10.9,75.11.14.12. ZA= /B =30°; ZACB=120°.
13. 4T =50° LTPS = ZTSP=65°.14.115°.15. ZKNM = 90°; ZNKM = 36°;
ZKNM = 54°.16. CB = 27; CD = 9. 17. SQ = 15,6; ZRQT = 150°. 18. 6.
19. 44. 20. 45°. 21. 70°.

Tabamua 12

1.13.2.15.3.10.4.6.5.4.6.7,5.7.6.8.5.9.14.10. 7. 11. 8. 12. 10.
13.13.14.13. 15. 7. 16. 4.

8 KAacc

Tabanua 2

1. 20. 2. 10. 3. 14. 4. 16. 5. 22. 6. 28. 7. 22. 8. 24. 9. 22. 10. 32. 11. 40.
12. 52. 13. 60. 14. 32. 15. 48. 16. 48. 17. 64. 18. 16. 19. 20. 20. 112. 21. 72.
22. 28. 23. 60. 24. 36.

Tabanua 3

1. ZM = £P = 70°; LMNP = ZMKP =110°. 2. ZA = ZC = 70° 4B =
= LZADC = 110°. 3. ZL = £4S = ZK = ZR=90°. 4. ZM = LE = ZMFE =



Ortsetsi o» 215

=/ZMDE = 90°. 5. LP = LM = 60°% LPNM = £LPLM = 120°. 6. LE = /M = 120°
ZEFM = /EKM =60°. 7. /D = /B = /DAB = /BCD = 90°. 8. ZP = /N = 65°
/PMN = /PKN = 115°. 9. Z/KFE = ZKNE = ZFKN = ZFEN = 90°.
10. 48 = ZL = 70°; ZSPL = ZSML = 110°. 11. ZLKN = ZLMN = /KLM =
=/KNM =90°.12. /B = /D = Z/DAB = Z/DCB = 90°. 13. ZADC = ZDCB =
=/CBA=/ZDAB=90°.14. ZM =60°; ZMKL = /ZMSL =120°. 15. ZMRK =
= /RKL=/MLK = ZLMR =90°. 16. ZN = LT = 70°; £S = ZNPT = 110°.
17. /PLK = ZPTK =80°;, ZTPL = ZTKL =100°. 18. ZA = ZC = 60°; LABC =
= /D =120°.

Tabanua 4

1. ZM = LR =T0° 4P = ZN = 110°. 2. LA = ZC = 60° £B = £D = 120°.
3. ZR = ZL = 60°; LS = ZM = 120°. 4. ZM = ZR = /K = ZN = 90°.
5. LTPK = /PKS = ZKST = ZSTK = 90°. 6. ZDAB = Z/DCB = 60°; ZADC =
= L/ABC =120°. 7. ZRMK = Z/MKL = ZKLR = ZMRL = 90°. 8. ZFSM =
= /ZFTM = 80° 4LSFT = ZSMT = 100°. 9. ZLDAB = ZDCB = 36°; LZADC =
= ZABC = 144°.

Tabanua 5

1. KBagpart co croponoit 9. 2. Pom6 co croposoit 9. 3. 8,5; 8,5; 9,5; 9,5.
4.7,2;7,2;10,8; 10,8. 5. KBagpar co ctopoHoit 9. 6. 6; 6; 12; 12. 7. 6; 6; 12;
12.8.6,75; 6,75; 11,25; 11,25.9. 8; 8;10; 10. 10. 8; 8; 10; 10. 11. 4; 4; 14;
14. 12. 8; 8; 10; 10.

Tabanua 6

1. ZB =110° ZC = 130°. 2. LZE = ZN = 80° £ZM = 100°. 3. ZP = 105°;
£S8 =80°. 4. LE = /F = 90° £ZM = 115°. 5. ZK = ZKLM = 120°; ZM =
=/KNM = 60°. 6. ZRFK = /K = 55°; ZR= ZRMK = 125°.7. ZBAD = 60°;
£ZB=/BCD=120°.8. ZSMK =90° ZK =65°; ZSRK =115°.9. ZPTO = 90°;
Z0=55° ZPLO=125°.10. ZENM = ZFMN =60° ZNEF = /ZMFE =120°.
11. ZTKF =90°;, ZTMF =120°.12. ZKRT =90°; ZKFT =135°.13. ZABC =
= 105°; £C = 125°; 4D = 55°. 14. ZM = 70°; £T = 50°; ZMLS = 110°;
ZLST = 130°. 15. LT = ZTRF = 70°; LTEF = ZF = 120°. 16. ZNOE = 65°;
ZONM = 115° LOEM = 75° ZNME = 105°. 17. ZMSK = 65; ZSMN = 115;
ZMNK = 100° ZSKN = 80°. 18. ZNAB = 110; LANM = 70; LABM = 100°;
ZNMB = 80°.

Tabanua 7
1.44. 2,84. 3.132. 4. 20. 5. 34. 6. 84. 7. 62. 8. 68,8. 9. 50. 10. 36.
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Tabamua 8

1. 18. 2. 49. 3. 60. 4. 108. 5. 36. 6. 72. 7. 100. 8. 33. 9. 40. 10. 753 .
11. 483 . 12. 64. 13. 126. 14. 108. 15. 112.

Tabauua 9

1. 32. 2. 156. 3. 32. 4. 126. 5. 162+/3 . 6. 603 . 7. 72. 8. 112,5. 9. 864.

10. 160. 11. 40. 12. 768. 13. 84,53 . 14. 480,5. 15. 48. 16. 373%. 17. 48.

18. 140. 19. 48. 20. 262,5. 21, 144, 22, 48\/5 . 23. 200. 24. 48.
Tabanua 10

1. 165. 2. 18. 3. 60. 4. 169. 5. 16/3 . 6. 80. 7. 96. 8. 84. 9. 8. 10. 18,5.

11. V191 /4. 12. 270. 13. 24 /5 . 14. 168. 15. 196. 16. 64. 17. 8/3 . 18. 288/3 .
19. 36. 20. 25. 21. 84.

Tabamua 11

1. 32. 2. 240. 3. 58,5. 4. 264. 5. 96. 6. 214,5. 7. 36. 8. 47,5. 9. 144.
10. 176. 11. 300. 12. 108. 13. 96. 14. 294. 15. 48. 16. 58/3 . 17. 292.

18. 180. 19. 784. 20. 32. 21. 216. 22. 45. 23. 204. 24. 160. 25. 70. 26. 49.
27. 64.

Tabanua 12

1.5.2. 4153.3. V10.4.3. 5. 15. 6. 3v3.7.16//3. 8. 24. 9. 12/3..
10. 60/13. 11. 120/13. 12. 13. 13. 16. 14. 146 /5. 15. 4/13 . 16. 128/17.
17.5+/3.18.82.19. V/82. 20. 10. 21. 5+/3 . 22. 8. 23. 8. 24. 12/3 . 25. 7,2.
26. 10. 27. 16/2(v/3-1). 28. 4. 29. 13. 30. 8. 31. /937 . 32. 2. 33. V17.

34. 5. 35. 6. 36. 15. 37. 10. 38. 15. 39. 20. 40. 120/13. 41. 29. 42. 12/7.
43. 9. 44. 34. 45. 15; 20. 46. 7. 47. 6. 48. 22. 49. 9. 50. 10. 51. 3. 52. 26.

53. 83 . 54. 10.

Tabanua 13
1.24. 2. x=8;y=14;2=12.3.x=18;y=15. 4. x=8; y = 12; z = 16.
5. x=20;y=50;2=40.6.x=42; y=28;2=21.7.x=27; y = 21; z = 24.
8. x=27;y=21; z=24.9. 100. 10. 5. 11. 33 . 12. x = 72; y = 98.

13.13,125.14. x=5;y="7.15. x=14; y = 21. 16. 48. 17. x = 40; y = 90. 18. x = 39;
y=52.19. 6. 20. 60. 21. 168. 22. 72. 23. 18. 24. 48. 25. 64. 26. 92. 27. 60.
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28.7,5.29.10,8. 30. x = 11%; y= 8;—. 31. 5%. 32. x = 54; y = 48. 33. 45.

34. x=9;y=15.35. x = 153; y= 18—f—i~. 36. 31,2.
11 11
Tabanua 14

1.x=15;y=8.2.x=12;y=14.3.20.4.8,75.5.5%.6.x=12;y=36.

7.x=18;y=30.8. x =12; y =13. 9. 2,5. 10. 25,6. 11. x = 4; y = 8. 12. 4.

13. x = 24; y = 40. 14. x = 20; y = 16. 15.x=11%;y=4%. 16.2%. 17. 37%.

18. x=8;y=12. 19.81—4;—. 20.x=9,6;y=22,4.21.16.22. x=12; y=4.23. x=4;

y=6.24.12.25.x=6+/3;y=123.26.x=3,5; y = 3,75. 27. x = 36; y = 12,

28. x=2,4;y=17,2.
Tabanua 16

1.27.2.12. 3. 48. 4.120. 5. 62. 6. AK = 6; KC=12.7. RS = 8; RF = 6.
8. 28. 9. 18. 10. 93 /2. 11. 33 (V3 + 1). 12. EF = MN = 24. 13. 12.

14. 0,5. 15. 4(1 + 24/2).16. MR = 4,8; MS = 9,6; RS = 6,4. 17. FE = 12,5;
EC=10; FC=1,5.
Tabamua 17
1. KN = 24; MT = 50/13; TN = 288/13. 2. NL = 9; LM = 16; NK = 15;
KM =20.3. ME = 4,5; MK = 7,5; KN = 10. 4. MT = 25/13; TN = 144/13,
5. KN = 521 ; ME = 4; EN = 21. 6. KN = 30; KM = 40; NF = 18; FM = 32.
7. KM = 561 ; KN = 661 ; MN = 61; MT = 25; TN = 36. 8. MN = 9;

ME = EN = 4,5; EF = 0,5; FN = 4. 9. 90. 10. 246. 11. 144/13. 12. 643 .
13. 54/13. 14. 156. 15. 84,375.

Tabanua 18

1.93.2.16v2.3.43.4.15.5.5.6.15/2.7.9/3.8.6+3.9.122.
10.12.11.6+/3 . 12. 44 +/3). 13. 10(+/3 + 1). 14. 106 /3. 15.6 /6 . 16.5+/2 .

Tabamua 19
1.36.2.643.3.21/3 . 4. 2(5\/5 +6).5.73,5.6. KL= "17,5; cos ZK = 0,6.

7.81/3 /4; cos ZACB=0,5. 8.sin /F =38/\13 ; cos £F =2/13 ; tg /F=3/2;
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5

ctg Z/F=2/3.9.2/3. 10. 72(\/5 - 1). 11. 1926 . 12. sin /K = 3/10;

cos /K =1/J10;tg ZK = 3; ctg /K =1/3.13.sin ZB =26 /5; cos /B =1/5;
tg ZB= 2/\/6 ;etg ZB = 1/2\/5. 14.sina=12/13;cosa=5/13;tga=12/5;
ctg o = 5/12. 15. sin ZK = 0,8; cos 2K = 0,6. 16. sin ZR= /3 /2; tg ZR= 3.

17. cos o. = 0,4; ctg o = 2//21 . 18. sin ZA = J2 /6; tg 24 = J17 /17.
19. cos 4B = T7/25; ctg B = 7/24. 20. sin a ~ 0,46; tg o ~ 0,52. 21. sin LA =

- %(\/5_1); cos /A= {3(\/5+1). 22.0,8.

Tabanua 20

1. 63 . 2. 60°. 3. 30°. 4. 120°. 5. 9. 6. 3/3; 3+/3. 7. 16 miu 9. 8. 60°.
9.15. 10. AM = 10; BM = 105 . 11. AB = 12; CD = 16. 12. 2. 13. 20; 20.
14.1,2/6 . 15. 20. 16. 40; 40. 17. 14. 18. 6. 19. 24; 24. 20. 8,5; 8,5. 21. 12(2 + +/3).
22. 70. 23. 2,851 .

Tabanua 21

1. 39°. 2. 8. 3. 3242. 4. 70°. 5. 100°. 6. 28°. 7. 110°. 8. 101°. 9. 44°,
10. 32°. 11. 40°. 12. 3,5. 13. 12. 14. 50°. 15. 1,4. 16. 40°. 17. 4. 18. 18°.
19. 157°. 20. 45°. 21. 100°. 22. 75°. 23. 5/3 . 24. 80°. 25. 30. 26. 10.
27.114°. 28.16. 29. 10. 30. 28,125. 31. 15. 32. 1. 33. 8/3 . 34. 14,4. 35. 12.

36.30+/3 .37.100°. 38. 7,5. 39. 83 . 40. 10. 41. 15. 42.8/5 . 43. 6. 44. 4/145 .

45. 157°30". 46. 70°. 47. 40°. 48. 123°45'. 49. 40°. 50. 100°. 51. 82°30".
52.108°. 53. 67°30'. 54. 10°.

Tabanua 22

1. 20. 2. 24°. 3. 38°. 4. 7. 5. 24. 6. 10. 7. 261 . 8. 20/3 . 9. 130°. 10. 4.
11. 10. 12. 4,8. 13. 180. 14. 80. 15. 15. 16. 64+/3 . 17. 240/13.

Tabanua 23
1. 20/3. 2. 120. 3. 60. 4. 27. 5. 40. 6. 80. 7. ZL = /M = 63°; LE = 54°.
8. /A = 66° /B = 24° /ACB = 90°. 9. 53 . 10. 100°. 11. 4. 12. 6. 13. 9.
14. 20(+/3 + 1). 15. 25/8. 16. 4. 17. 16. 18. 10. 19. 123 . 20. 60°. 21. 216.
22. 128. 23. 40. 24. 3. 25. 8. 26. 15. 27. 4. 28. 6. 29. 8. 30. 13. 31. 6.
32. 483 (2 ++/3). 33. 8. 34. 4(~/3+ 1). 35. ME = 8/5; EF = 12. 36. 96.
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37. RK = 18; QK = 24. 38. 30. 39. 25. 40. 4. 41. 28. 42. 6. 43. 10. 44. 3.
45. 13/4\/5 . 46. 16. 47. 960. 48. 30 nau 40. 49. 25/6. 50. 240. 51. 1,2.
52. 80. 53. AB = 24; DC = 30. 54. /M = 127°; LN = 105°. 55. 10. 56. 12.
57. 30. 58. MN = 6; NK = 18; KL = 21; LM = 9. 59. 5-/3 . 60. 1002 .
61. 36. 62. 66°; 66°; 114°; 14°. 63. 94,08. 64. 384. 65. 16. 66. 10. 67. 483 .
68. 4. 69.10. 70. 52 . 71. 3. 72. 20. 73. 80. 74. 20. 75. 3. 76. 168. 77. 720.

78. 6. 79. 10. 80. 10. 81. 30°. 82. 588. 83. 9,6. 84. 426 . 85. 11. 86. 15.

Tabanua 24
1. a) mTte; MM p; 6) il Tk; a1, ) mte; mTd; illa; iTlb. 2. a) ¢ u ii;
cum;mun;aub;6) et m; dal1e; B)eMNi; ifm;r)a =08, ¢ = mi. 3. a) U a;
1.

mu b; ii ud; 6) at16; 8) itNd; mMNa; mTb; r) wer. 8. 0. 12. DF. 13. Ea+ 4b
1. 1. 1. . - — — .
14.OM=—Ea——2—b;MA=Ea+b. 15.RK=-n; KT=-m+n;SR=m—n
16.EA=lﬁi+l*;FB=—]—'_'—ﬁ 17.KO=15+15.18.AK=*+15;
2 2 2 4 4 4
KB=—[i+§5 19.AM=§Q §5 20.KE=ZIT'L——2—ﬁ.21.BM=—ﬁi;
4 2 2 5 5

NC =n; MN = —m + ni; BN = -2m + ri. 26. 12. 27. 6. 28. 13. 29. 8. 30. 2.
31. 32. 32. 36. 33. 73 . 34. |BD| = V194 ; |CD| = 52 ; |AC| = V/89. 35. 3.
36. a) ax/g; 6) a; B) a\/g; r) a; n) a. 37. 1) —-4; 2) 20; 3) 28; 4) 20; 5) 28;
6) 20; 7) —4; 8) 20.

Tabanua 25

1.80.2.7,5.3. SM =16; QR = 24. 4. NE = 20; MF = 40. 5. 8. 6. ST = 10;
MN =20.7.10.8. RT =26, EF =18.9. MN =5; DC=3.10. 6. 11. 8. 12. 4.
13. 6. 14. 9. 15. 9,5. 16. 0,5. 17. 30. 18. 14. 19. 12. 20. 9,8. 21. 32 /2.
22. 5. 23. 8. 24. 10. 25. 14,15. 26. BC = 2; AD = 6.

9 kKaacc

Tabanua 1

-

1.IN=m-1n;KM=m+7i.2.BD=-d-b;CA=-ad+b.3. EK =

W
w

=—ﬁi+ﬁ;FM=ﬁi+ﬁ.4.TM=d—5;ST=—Ei—5.5.FT=Zr?i+—fi.

'°N
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1 1 1
6. a) 2; 6) 5; B) —E; r)~1; o) —-1; e) —Z; K) 3; 3) —%; H), K) YHCJIO He CYIIeCT-
BYeT.

Tabauua 2

1. O(0; 0), K(3; 0), M(0; 2). 2. O(0; 0), T(6; 0), M(6; 3), C(0; 3). 3. Q(—2; 2),
P(2; 2), N(2; -2). 4. T(14; —6). 5. MN{-5; —1}. 6. M(4; 4). 7. C(-2; 32). 8. 16

win 8. 9. 3 wim —2,6. 10. V5. 11. /26 . 12. V2. 13. M(-3; 3). 14. C(2,5; 4).
15. K(18; 12). 16. 16. 17. ~12,9. 18. AC = V13 ; OC = /85 ; C(9; 2). 19. /241 /2.
20. BC = 41 ; OB = 65

Tabrmuua 3

1. 50; 50. 2. 2/85. 3. 26. 4. ZA = 60°; B = 30°; £C = 90°. 5. 2109 .
6.253.7.2J19.8. /M = /P =45° /N = 90°. 9. J185 /2.

Tabanua 4
1.(x+4)2+(@y-22=25.2.B,C,D.3.(x — 22+ (y +4)°=25.4. x2 +
+(@y—-38)2=13.5.(x — 32 +y2=13.6.x2+y2=13. 7. (x —4)2 + (y — 52 =09.
9. a) (2; -3), (2; 3); 6) (=25 3), (2; 3). 10. a) (25 7), (25 1); 6) (5; 4), (-1; 4).
11.x2+ y2=40.12. x2+ (y— 2)2=10. 13. x2+ (y — 4)2=25. 14. (x - 1)2 +
+ y2 =18.

Tabanua 5

1.x=3.2.y=10.3.4.4.y +5x=0.5.1.6. Tx —y + 3=0.7. 13,5.
8.7x-y+6=0.9.x—-—y=0.10. 2x — 5y + 20 =0; 2x + S5y — 20 = 0;
2x -5y —20=0; 2x + 5y + 20 = 0.

Tabamuua 6

1. V2.2.253 /4.3.45 . 4.24.5.60. 6. 252 /4. 7. 53 . 8. 50. 9. 30.
10. 8043 . 11. 602 . 12. 128. 13. 169. 14. 363 . 15. 53 . 16. 16 2.
17.32. 18. 162 . 19. 186.

Tabauua 7

1.x=8V2;y=4J2(1+ V3).2. x~19,9; y ~ 25,6. 3. x ~ 16,3; y ~ 22,3.
4. x~ 13,9, y~9,8.5. x~1,8,y=0,5.6. x=8,8, y~12.7. x = 10,4;
y~14,1.8. x ~ 14,1; y ~ 19,3. 9. x = 6,5; y = 4,9. 10. x =~ 8,3; y ~ 14,3.
11. x ~9,9; y ~ 9,6. 12. x = 1; y = V6 /3. 13. x ~ 27,3; y ~ 17,8,
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14. x =\/52- 2442 ~4,2; y=/52+24J2 ~9,3.15. x =y ~ 11. 16. x = 419 ;

y=4J7.17. x>~ 22,7; y ~ 24,3.

Tabanua 8
1.~ 30,8. 2. ~ 18°. 3. V13 . 4. 175/466 . 5. x = 4/14 /3; y = 26/3.

6.63.7.2x~58;y~4,1.8.x~15,5; y~18,4.9. x ~ 3,9; y ~ 10,3. 10. x = 13;
y=21.11.x=T7;y=15.12. x = 18; y = 48. 13. x = 9; y = 12. 14. 13.
15.x = 16,8; y = 36. 16. x = 8; y = 30. 17. x = 1682 /5; y = 25. 18. x = 10;
y=15.19. x; = 25; y; = 25; x5~ 10,5; y, ~ 32,2; x3 ~ 36,7; y3 ~ 24,5; . 20. x = 20;
y = 30. 21. V118 /2. 22. 1) x = 216 /2; y = 156 /2; 2) x = 51/66 /22;
y=1566,22.23. x=11;y="7.24. x = 17; y = 6.

Tabanua 9

1. 45°. 2. 10. 3. —32. 4. —-10. 5. 342. 6. 0,2. 7. 0. 8. 0,6. 9. 50. 10. 0.

11. 8. 12. -12,5. 13. 6,75. 14. 2. 15. 1. 16. 90°. 17. 60°. 18. 0. 19. -60.
20. 90°.

Tabanua 10

1. 6n. 2. 67,5. 3. 12n. 4. 8. 5. 12. 6. 83 1. 7. 267. 8. 52n. 9. 207/3 /9.

10. 60°. 11. 144°; 216°. 12. 225°; 135°. 13. Tn/n — 3. 14. 40n. 15. 20n.

16. 40m. 17. 32n. 18. 874/3 . 19. 75 1. 20. -86—57:. 21. 32n//3 . 22. 9875 /15.

23. 167/+/3 .24. 8n(V/3 — 1). 25. 207. 26. 6n(/2 — 1). 27. 157.

Tabanua 11

1. 4. 2. 64n. 3. 100n/(2 +v2 -3 )2 ~ 49,5. 4. 127. 5. 20%. 6. 187 (2 —/3).

7. 4n. 8. 144n(3 - 24/2). 9. n. 10. 257. 11. %n. 12. n. 13. 50n. 14. 257.

2
15. 60,5n. 16. 86n/4 — n. 17. 456n/n — 2. 18. %n. 19. (i—zs—) n~ 169,57.

20. 3. 21. 6,25n. 22, 8. 23. 5. 24. 32~.
Tabanua 12

1.12(2n-3+/3).2.~7,6.3.9. 4.~ 413,2. 5. 107. 6. 100(x — 2). 7. 128n/3.
8.16(4 — ). 9. 25(8 — m). 10. 75(n — 1,53 ) ~ 40,6. 11. ~ 182,5. 12. 36(4 — m) = 31.
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