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lNpeancaosue

Ha HayanbHOM dTame U3yuYeHHsi F€OMETPUHN OCHOBHYIO TPYAHOCTH AJSA
yJamuxcsa IPecTaBiAEeT BEIIIOJHEHNEe uepTexka. Kpome Toro, Ha ero BhIMOJI-
HEHHUE PACXOAyeTcs MHOTO BPEMEHH.

IIpensaraeMoe BHUMaHMIO YUTATEJNA IMOCOGKME CTABUT LEJbI0 YCTPAHUTH
aTOT NMpPobeJi ¢ MOMOIIBIO TOTOBLIX UepTerKei.

Ha ypokax reomeTpuy o4eHb 4acTO Ka’KJ0e BBICKA3HIBAHWE M OTBET Ha
BOIIPOC JOJIKHEI, KaK IIPABHMJIO, COIIPOBOXKIATHCA JeMOHCTpaIueil yepre-
’Ka, IpHUYeM UepTeXX U JaHHbIe M3 YCJIOBUA 3aJady ROJYKHBI HAXOJUTHCA
mmepej riasaM¥ yuyaluxcs B Iporiecce pelleHus 3agauu. Korjga ydyamuecs
HarJISAOHO BUAAT YCJAOBHE, TO Jierye pelraT 3agadyu. 1o sToi npmyuHe ypamk-
HEHUs Ha FOTOBBIX YEPTEXKAX OKA3BIBAIOT HEOLEHUMYIO IIOMOUIb B YCBOGHHHU U
3aKpeIieHUN HOBBIX IOHATHHA U TEOPEM, AAIOT BO3MOMKHOCTh B Te€UeHUEe MUHU-
MyMa BpEMEHH YCBOUTDH M IIOBTOPUTh 3HAUKUTEJNBHO Gonblnii o0’beM MaTepHaia,
TEM caMbIM HapaIllMBaTh TeMII paboThI HA YPOKAaX.

Kpome TOro, 9TH yHpaXHEHUsA CIOCOOCTBYIOT aKTHUBU3AIlUN MBICIHTENb-
HOHM MeATeJbHOCTH yYaIUXCH, 00yUaloT YMEHHUIO 'PAaMOTHO pacCyXJaarTh,
HAXOJUTh B HUX 00111ee U XeJiaTh Pa3jIMuUsA, COMMOCTABJIATh U MPOTUBOIIOCTAB-
JIATD, JeJIaTh IPaBUJIBbHEIE BEIBOJEI.

B mocofuu Ha BCex YepTe:Kax paBHBIE YIJIBI M OTPE3KH OTMeUeHBl OJMHAa-
KOBBIMH 3HAKAMU, IPAMBIE YIJbl — KBaJpPaTUKaMU, 9TO AaeT BOSMOXKHOCTD
ydammuMcs 3HAYUTEJNBHO ObICTPee OPUEHTHUDPOBATLCA B YCJIOBUAX 3afadH.
BoJbIIMHCTBO 3a7a4 IpefHAa3HAYEHEI B KAUeCTBEe YCTHHIX YHODa’KHEHUU.
VuuTesp MOKET [0 CBOEMY YCMOTPEHHIO 3apaHee MOATOTOBUTHL UX Ha JOCKe
WJIHM IJIaKaTaX ¥ OTBOAUTH Ha pemreHue mo 10—-15 MUHYT B Havajle KaXKJAOTO
ypoka. IIocKonbKYy 3aauM ecTh U MOCH0XKHee (OHM PAcMOJIOXKEHbI, Kak Ipa-
BHJIO, B KOHIIE KaXK0¥ TabJIULBI), TO YYUTETIb MOXKET BEIODATh Te MJIN HHBIE
yHOpakKHEeHUsi B 3aBUCHMOCTH OT YPOBHA IIOATOTOBJEHHOCTH KJjacca.

IIpu BHIIOMHEHUH YHpPaKHeHUH IMPOUCXOAUT aKTHUBHAS MBICIUTENbHASA
IeATEeNbHOCTh YYaIlIUXCs, UYTO B CBOIO OuepeAb NPUBOAUT K dhdheKTUBHOMY
HEeNpPOM3BOJIbHOMY 3aIOMHHAHHUIO OIpeAeIeHN, CBOUCTB U IPU3HAKOB U3Y-
yaemblx ¢uryp. OnpenesneHus, CBOMCTBa M MPU3HAKKM pPacCMaTPHUBAaeMBIX
duryp nepuogmMuecKu MOBTOPAIOTCA B IPOIleCcCe BHIMOJHEHUS pasHoobpas-
HBIX YIpa)XHeHHH, YTO IPUBOAUT B HTOTE K IPOAYKTHBHOMY 3aIIOMUHAHUIO.
BoubIloe 3HAYEHHE UMEeT U TO, YTO YYAIIUeCH ¢ GONBIINM yAO0BOJBLCTBHEM
PefIIoUYNTAIOT BEIIOJHATD 9TU YIpasKHeHHUA, YeM OTBeuaThb Ha TeopeTuye-
CKHe BOIIPOCHI.

Hakomnen, npeasaraemMble ynpaXHeHHs ObICTPO TOTOBAT ydaIuxca K 3a-
MOMHUHAHUIO ¥ CAMOCTOATEIbHOMY PEIIeHMIO TAKUX 3a4a4, A KOTOPBIX 3TH
yIpakHEeHUs ABJISAIOTCA dJIEMEHTaMU,
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IIpennaraemas MeTOOAHUKA NPOBEJEHUS YPOKOB C MCIOJIL30BAHHEM yIi-
pa’XKHEeHUI HA FOTOBBIX YepPTe)KaX, HECOMHEHHO, CIIOCOOCTBYET HNOBBIIIEHHUIO
TBOPYECKOH aKTUBHOCTH YYAUIUXCHA, PA3BUTHIO JIOTMIECKOI'0 MBIIIIJIEHUS, AB-
asercs 3pPeKTUBHBIM CPEACTBOM YCBOHUS M 3aKPEIJICHUS TEOPEeTHYEeCKOro
MaTepHaJa.

ITocobue npeacrasaaeTr coboi TP KOMILIEKTAa YIpPaXXHEHUU IIO reoMerT-
puu IJs y4amuxces 7—9 xJjaccoB, cOCTaBJeHHBIX B Buie Tabaun. Bee 3ana-
HUA COOTBETCTBYIOT HbIHE JleHCTBYIOMeil nporpaMMe 1o reoMeTpuHu (IIaaHU-
merpun). IToco6ue mMoker GBITH UCIHOJIB30BAHO YIUTENAMU, paboTalOMIUMU
no yue6uuky JI.C. Aranacsaua «I'eomerpus, 7-11» u gpyrum KHuram.

B noco6uu 12 rabaun ausa 7 kaaceca, 25 gas 8 u 12 gna 9 kiaacca. B kax-
Ioi Tabauile KOJIMYecTBO 3aAaY4 pa3nu4uHo. Kak npaBuio, OHM COCTaBJIEHEL B
NopsiKe BO3pacTaiomieil TPYAHOCTH, YTO JaeT BO3MOMKHOCTD YYUTEIIO IPOBO-
IUTh pabory nuddepeHIIUPOBAHHO.

K maubosiee TpyAHBIM 3aJa4aM IPHBEAEHBI IOAPOOHBIE PEIlleHUs ¢ MoSAC-
HEHUSAMH, & K OCTAJbHBIM — YKAa3aHWA U OTBETHI, YTO JaeT BO3MOYKHOCThH
NIPOBEPUTH NPABUIBLHOCTh PELIEHHUA.

OrmeruM, 4TO IpejJiaraeMble YIpPa)KHeHUs He CTAaBAT LEJIbI0 3aMEHHUTH
CUCTEMY 3aJa4 M3 BBHIIIEYKA3AHHBIX IOCOOHUI, a ABJIAITCA JHUINb JOIOJIHE-
HUeM K Hei. OHU JAaIOT BO3MOXKHOCTD YUHUTENI0O COKOHOMUTD 3HAUUTEIbHYIO
YacTh BPEMEHH Ha M3yUYEHHe COOTBETCTBYIOIIUX TeM H CIIOCOOCTBYIOT yCHJIe-
HUIO IPAKTHUYECKOH HAIIPABJIEHHOCTH MPENoJaBaHiuA I'eOMETPHH.
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lNMAaHumertpus

1.Yranl

YrioM Ha3bIBaeTcA reoMerpudeckas durypa (puc. 1), o6pasoBaHHasA ABY-
MsA Jy4aMHd, HCXOAAMMMHA U3 OAHOM TOUYKH.

Touxka O — BepuinHAa yrja, a Jyuu OA u OB — CTOpPOHEHI yria.

O6o3uauenue: ZAOB unu Zab.

VYroa B 90° HazpIBaeTca NpAMBIM (pHc. 2).

VroJ, MeHBIITHE TPAMOro, Ha3EIBAETCA OCTPHIM (pHC. 3).

Vroa, GoabmIni NPSAMOro, HO MeHbLINUI PAa3BEPHYTOr0, HA3LIBAETCA TY-

nbIM (puc. 4).

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

B

JlBa yrijia Ha3bpIBAlOTCS BEePTHKAJbHBIMH,
€CJIX CTOPOHBI OJHOTrO yrJja ABJIAKTCA HIPOXOJ-
JKeHHAMHU CTOPOH Apyroro (puc. 5).

ZAOC u £Z/DOB; ZBOC n LAOD — Bepru-
KaJIbHEIE.

BepTuKaabHbIE YTabl paBabl; LZAOC = ZDOB Pue.5 c

u £ZBOC = LAOD.

JBa yriyia Ha3bLIBAIOTCA CMEMHBIMH, €CIHU Y
HHUX OJHA CTOPOHA o0itas, a ABe APYyrue co-
CTABJAKT NpAMYyIo Juauio (puc. 6), ZAOC u

ZBOC — cMe)XHBIE. B 0 A

Puc.6
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Cymma cMe:xHBIX YyTi0B pasHa 180°.

BuccexTpHucon yriaa Ha3blBaeTCA Jyd4, Ipo-
XOAAIIMHU MEXJIy CTOPOHAMU yrja U JeJANIUNA ero
nomoJiam (puc. 7).

BuccekTpuchl BePTUKAJbHBIX YIJOB COCTaB-
JAIOT IPOAOJIXKEeHue Apyr Apyra (puc. 8).
Puc.7 BucceKTpuchl CMEXXHBIX YIJIOB B3aUMHO Iep-
NMeHAUKYJIAPHEL (puc. 9).

<\

Puc.8 Puc.9

IIpu nepeceueHuu ABYX HPAMEBIX a U b TpeThei ¢ (cexky1ieil) obpasyerca 8
yriaos (puc. 10):

COOTBETCTBEHHbIE YIJbI: ¢

Zlmu /5, /2u /6, L4 u /8, /3 u LT; /

BHYTPE€HHHE HAKPECT JIeKalme: 1/2

Z4wn /6, L3 u £5; 413

BHEIIHME HAKPECT Jexaliue:

Llwn L7, L2 u /8;

BHYTPEHHUE OXHOCTOPOHHHE:

a

Z4u /5, Z3 u £6; 5 6
BHELIHMe OJHOCTOPOHHHE: sl 7
Zlu £8, Z2u /7.

Puc.10

2. MHOTrOoyroAbHmMk
D C

ABCDE — usatuyroabHuK (puc. 11).
Touxku A, B, C, D, E — BepImIHHH
MHOroyroasHuka; ZA, ZB, ZC, ZD,
ZE — yrawl; AB, BC, CD u T. . — CTO-
poHsI; orpesku AC, AD, BE, BD, CE —
nuaronanu; P =AB + BC + ... + EA —

E B nepmmerp MHOrOYroabHHKA.

MHOroyroJIbHUK HA3LIBAETCS BBIMYK-
asiMm (puc. 11), eciu OH HETHKOM
A PacmoJjIoyKeH IO OOHY CTOPOHY OT KaiK-
Pre.11 IO mpsAMOii, mpoxonsieil yepes3 aBe
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ero cocejHyUe BEpPIIMHLI. B IpOTUBHOM CJlyuae MHOIOYTOJbHUK Ha3BIBAETCS
HeBBINTYKJABIM (puc, 12),

CsomucTBa:

1. Cymma BHYTPEHHUX YIJIOB IIPOU3BOJIBHOTO
n-yrojibHHKa paBHa 180° - (n — 2).
2. CymMmMa BHEIIHUX YrJ0B BBHINYKJOTO
n-yroJbHHUKA, B3ATHIX IO OMHOMY IIpH KaXXJOMH
BepIINHE, paBHa 360°.
3. B BEIIYKJIOM n-yrojJbHUKE M3 KaXKAOH
BEpPIINHEI MOXKHO npoBectu (n — 3) AuaroHa-
Jieil, KOTopble pa3buBAIOT n-yroJbHUK Ha (n —
2) TpeyroJbHUKOB.
4. B BHIIYKJOM n-yroJbHUKE YHCJIO0 AUAro- Puc.12

1
Hajei paBHO 3 n(n — 3).

3.MpaBuAbHBIE MHOTOYTOABHUKH

BoInyKJIbIH MHOTOYroJIBHUK, ¥ KOTOPOTO PaBHBI BCE yIJIbI U CTOPOHBI, Ha-
3LIBAETCS NMPaBHIALHBIM,

CaoiicTBa:
180°(n-2)

1. Kaskaplit yroJ OpaBUJIbHOTO n-yrOJbHUKA PaBeH o, = -

2. OK0J10 MPaBMJILHOrO N-yroJIbHUKA MOYKHO OITHUCATh OKPY’KHOCTh, U IIPHU-
TOM TOJIBKO OAHY.

3. B npaBuabHBIH N-yrojJbHUK MOMHO BIKCATH OKPYXHOCTb, U IIPUTOM
TOJILKO ORHY.

4. OKpYXHOCTb, BIIMCAHHAA B IPABUJBLHBIN n-yroJbHUK, KacaeTca BCEX
CTOPOH N-yroJbHUKA B UX CepeuHaXx.

5. IleHTp OKPYXHOCTH, ONMCAHHOH OKOJIO IPAaBUJbHOIO N-YroJbHUKA,
COBIIaZAeT ¢ MEHTPOM OKPY>KHOCTH, BIMCAHHOM B TOT K€ N-YrOJbHHUK.

6. Inuua cTOPOHBI HPABUJBHOIO N-yrOJAbHUKA, BIMCAHHOTO B OKPYK-

. 180°
HOCTh paguyca R, paBHa a = 2R sin .
n

7. InuHa CTOPOHBI MPAaBUJIBHOIO N-yroJbHUKA, ONMCAHHOIO OKOJIO

180°
OKPY KHOCTH pasuyca r, paBaa a = 2r tg i

4. TpeyroAbHuK

TpeyroabHHKOM HA3EIBA€TCA reoMeTpUYecKas Gpurypa, CoCTOAIAA U3
TpeX TOUYeK, He JIeXKAILIUX Ha OJHOM IPSAMOIl, U TPeX OTPe3KOB, IIOCIeA0BA-
TEJIbHO COEANHAIONINX 3TH TOUKH.
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Touku A, B, C — Bepunnasl AABC.

C
Orpesku AB, BC u AC — cTopoHsI, /A,
4B u ZC — yrusl.
b a CTopoHE! TpEeyroJbHUKA YacTo 0603HAYA-
0T MaJbiMu OykBamu (puc. 13):
AB=c¢, BC=a, AC =b.
A c B

P=a+ b+ ¢ — nepumerp TpeyroJabHHKA.
TpeyroslbHUK, ¥ KOTOPOTO BCE YTIJBI OCT-

Puc.13 pble, Ha3bIBaeTCs OCTPOYroJbHBIM (puc. 13).
TpeyroibHUK, Y KOTOPOro yroJ IpsaMoii,
B Ha3bIBaeTCA MPAMOYTOABHBIM (puc. 14).
CropoHBl, OOpasyiouiue OpAMO#N yrou,
Ha3bIBalTCA KaTeramu (a u b), a CTOpoHA,
a ¢ Je)aujas OPOTHB IPAMOro yrja, — IH-
NMOTEeHy30it (c).
ol TpeyrojbHUK ¢ TYIBLIM YIJIOM HA3bIBAGTCH
C b A TYHmoyroasHeim (puc. 15).
Puc. 14 TpeyroabHUK, Y KOTOPOrO JBE CTOPOHLI PaB-

HbI, Ha3bIBaETCs paBHOOeApeHHBIM (puc. 16).

C
b
a
B c A
Puc.15 Puc.16

PaBHEBIE CTOPOHBI HA3HIBAIOTCA OOKOBBIMH,
a TpeThbsi CTOPOHA — OCHOBAHMEM PaBHO-
6epEeHHOr0 TPeYyroJbHHUKA.
TpeyroJbHUK, ¥ KOTOPOT'O BCE CTOPOHbI PaB-
HbI, HA3bIBAETCA PABHOCTOPOHHHUM (puc. 17).
’ Kaxabiii yros paBHOCTOPDOHHEIO Tpey-
!

roJibHMKa paBeH 60°.

Puc.17

CBoiicTBa paBHOGEAPEHHOr0 TPEYrOJbHUKA:

1. Yryisl OpHU OCHOBAHUH PABHEI.

2. Buccekrpuca, npoBeieHHas K OCHOBAHUIO, SIBJIAETCA OMHOBPEMEHHO
MeIHNAaHOM 1 BLICOTOM.

3. BbicoTa, IpoBeJeHHAs K OCHOBAHUIO, SBJSETCA OJHOBPEMEHHO MeaHa-
HOM 1 OMCCeKTPHUCOM.



Pa3aen I. KpaTkue Teopetnueckue cseaerns @3 9

4. MeguaHa, npoBeieHHAA K OCHOBaHHUIO, C
SABJSETCS OJHOBPEMEHHO BBLICOTOM M Ouc-
CEeKTPHCOI.
BHeurHMM yriaom TpeyrojibHMKa Hasbl-
BaeTCcA yroJ, CMEXHBIA ¢ KAKUM-HHOYAb
YrJIOM 3TOro TpeyroJbHHKA (puc. 18).
ZCBD — BHeWIHU# yroJj TpeyroJbHUKA. A B D
Buemnuuii yroj TpeyrojbHHKa paBeH
cyMMe [IByX YIJIOB TPeyroJbHHKA, He CMeX-
HBIX ¢ HUM (puc. 18); ZLCBD = LA + £C. C
OTpe3oK, COeAUHAIOIMUNA cepeguHbl IBYX
CTOpPOH, HAa3bIBAETCsA CpeaHel JUHHEH Tpe-
yroabHHKAa (puc. 19). D E

Puc.19

5.lMpu3Haku paBeHCTBa TPeyroAbHMKOB

I mpusHAK (npu3Hak pageHcmea no 08Ym cmoOpPoOHAM U YzaYy Mmexw Oy
HuMUu )
Ecau gBe CTOPOHBI M yroa Mexay

HMMH OJHOTO TPEYroJbHHKA COOTBET-
CTBEHHO PaBHBI ABYM CTOPOHAM M YTy
MeKy HUMH APYroTo TPEYTrOJbHUKA, TO

TaKHe TPeyroJbHUKM paBHEI (puc. 20). ' B A, '

AB =A]_Bl, AC=A1C1, LA = éAl.' Puc. 20

II npusHaK (npu3nax paseHcmea no CMOPOHE U NPUIENAUUM K Hell yz-
aam)

Ecau cTopoHa M IBa NpHJIexalmux

yrja OJAHOrO TPEeyroJbHHUKA COOTBET-
CTBEHHO PaBHBI CTOPOHE U IBYM IIPHJIE-
JKAIUM K Hel yrjiaM ApYroro Tpeyroiab:

HHKa, TO TaK¥Me TPeYroJbHUKHU paBHBI f B A, —
(puc. 21). Puc.21

AB =A1B1, LA = AAI, /B= /B 1

ITI npusHak (npusHak pageHcmea no mpem CImMopoHaAM )

Ecau Tpu CTOPOHEI OJHOTO TPEYTOJIb-

HUKa COOTBETCTBEHHO PaBHHI TpeM
CTOPOHAM JPYTroro TPeyroJlbHHUKAa, TO
Takue TPeyroJbHUKU PaBHEI (puc. 22).
AB =A,B,, BC =B,C,, AC = A,C,. ? B A, ?
Puc.22
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6. HepaseHcTBa TpeyroabHUKa

Kaxnas cTopoHa TpeyroJisHHUKaA MEHBIE CYMMEI ABYX APYTHX CTODOH:
a<b+e,b<a+cec,c<a+b.

7.0OnpeaeAeHne BMAA TPeYroAbHMKa MO €ro CTOPOHaM

IIyers ¢ — HambOMBIIAA CTOPOHA, TOTAA:

a) ecau ¢2 < a2 + b2, T0 TpPeyroJbHUK OCTPOYTOJbHBIHN;
0) ecau ¢2 > a2 + b2, TO TPEeyroJbHUK TYNMOYIOJbHBIH;
B) ecau ¢ = a? + b2, TO TPeyroabHUK NPAMOYTOJIbHBIMH.

8.lMpsamoyroabHbie TPeyroAbHUKK (HeKoTopble CBOHWCTBA)

1) CymmMma ocTprix yriaoB paBua 90° (puc. 23).

ZA + ZB = 90°.

2) Karer, nexxamuit mporus yraa B 30°, pa-

BeH IIOJIOBHHE 'MIIOTEHY3LI (puc. 24).

a—lc
9 ¢

B

3) Ecsiu xaTeT paBeH moJIOBUHE THIIOTEHY3HI, Pue.23
TO YroJI, JIEJKAINi TPOTUB 3TOI'0 KaTeTa, PaBeH

30° (puc. 24).

30°

b
Puc.24

9.Tpu3HaKK paBeHCTBa NPAMOYIrOAbHbIX TPEYTOAbHUKOB

1. Ecau KaTeThbl OZHOT'O IPAMOYTOJb-
HOTO TPeyTroJIbHUKA COOTBETCTBEHHO
paBHBEI KaTeTaM APYroro, TO TaKue
TPeyroJIbHUKH pPaBHEI (puc. 25).

AC = AICI, BC = BICI.

2. Ecau KaTeT M npuaexammi K
HeMYy OCTDPBIN YToJ OJHOTO MPAMOYTOJIb-
HOT'O TPEeyrojJbHHKA COOTBETCTBEHHO
paBHBI KaTeTy U INpHJIeKaleMy K HeEMy
yrJy Apyroro, TO Takue TPeyroJbHUKH
paBHEI (puc. 26).

AC =Alcl, A= AAI.

3. EcaM runorenys3a M OCTPBIH YroJ

OJHOTO IIPSAMOYI'OJbHOTO TPEYTOJbHUKA

B B,
c ' Ac A
Puc. 25
B B,
c AcC A,

Puc.26
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COOTBETCTBEHHO PABHEBI THIIOTEHY3€ U B B,
OCTPOMY yTIJIy APYIroro, To Takue Tpe-
YroJIbHUKH PaBHBI (puc. 27).

AB=A,B,, LA = /A,.

4, Ecan runoreHy3a M KaTeT OJHOTO c A C, Ay
NPAMOYTOJIBHOI'O TPEYTroJBHUKA COOT- Puc.27
BeTCTBEHHO PaBHBI 'HIIOTEHY3€ M Ka- B B,

TeTy APYroro, To TaKue TPEYroJbHUKH
paBHEI (puc. 28).
AB =AlBl’ AC =A1C1. . .
C LU A Cl " ‘41
Puc.28

10.YeTtbipe 3amevaTeAbHble TOYKM TPEYroAbHMKA

C KaKIbIM TPEYroJbHUKOM CBA3AHEI 4 TOUKH!

1) Touka nepeceueHHMA MeANAH;

2) TouKa nepeceyeHuA OUCCEKTPUC;

3) TouKka nepeceuyeHus BEICOT (MM MX NPOAOJIIKEHU);

4) ToOuKa nepeceyeHus CepeIUHHLIX NEePIEHAUKYIAPOB K CTOPOHAM.

O9TH YeThIPE TOYKH HA3KIBAIOTCA 3aMeYaTeJIbHBIMHU TOYKAMM TPEYTOJbHHMKA.

BrIcoToli TpeyroJibHNKAa Ha3bIBaeTCH JJIMHA INePHeHAUKYJIApa, ONyIeH-
HOI'0 U3 JII000# ero BepIINHEI HAa IPOTHUBOJIEKALIYIO CTOPOHY UM €€ IPOJ0JI-
JKEHHe.

B mynoyzoavnom mpeyzonvrure (puc. 29) aABe BHICOTHI MafalOT Ha NPO-
IOJIKeHNe CTOPOH U JIeKaT BHe TPeYroJIbHUKA, & TPEeThA BHYTPH.

B ocmpoyzonvrom mpeyzoavrnure (puc. 30) Bce TPH BHICOTHI JIexKaT BHYT-
PY TPEeyToJbHHUKA.

B npamoyzonvHom mpeyzonbHuKe KAaTEThHl OJHOBPEMEHHO CJIYKAT U BBHICO-
Tamu (puc. 31).

AN

H  pye.29 Puc. 30 Pue. 31

Tpu BHICOTHEI TPeyTroJIbHUKA Bcerjga mepecekalTcd B OJHOH TOUYKe, HA3HI-
BaeMO# OpPTOUEHTPOM. B TynoyrosbHOM TpeyroJbHUKE OPTOLEHTP JIEKHUT
BHe TPeyrojbHHUKa. B IpAMOYroJiLHOM TpeyroJbHHKe OH COBIAZAET C Bep-
INWHOHN NPAMOro yrJja.

MenuaHo#i TPEyroJIbHNKA HA3LIBAETCA OTPE30K, COeAUHAIONINI BEPUINHY
TPEYroJbHUKA C CEPEAUHON MPOTUBOIMOJIOKHOM CTOPOHEI.



12 «® Feomerpus. 3aaaum Ha roToBbix YepTexax AAS nMoarotoBkun k [MA u El3. 7-9 kaaccel

Z L ; L §
7 7

Puc.32

A

Puc.33

Tpu MeAUaHBI TPEYIOJbHHKA IEPECeKalOTCA
B OJIHOH TOYKEe, KOTOpaA ABJIAETCA HEHTPOM TiH-
J#eCTH TpeyroJbHUKA (puc. 32).

ITa TOUKa JEeJUT KaXKIVI0O MeAuaHy B OTHOIIIE-
HuM 2 : 1 (cunTas OT COOTBETCTBYIONIEH BEPIIINHbI).

BucceKkTpucoil TpeyroJibHNKA Ha3blBaeTCA
OTPEe30K OMCCEeKTPHCHI yIyla OT BEPIIHNHEL JO IIe-
pecedeHHNA ¢ IIPOTHBOJIEKAIIEH CTOPOHOMNR.

Tpu GHCCEKTpPHCHI TPEYroJbHHUKA IlepeceKa-
IOTCA B OJHOM TOUKe, KOTOpas ABJAETCA LEHT-
POM BHHCAHHOro Kpyra (puc. 33).

Tpu nepmeHAUKYJIAPaA K CTOPOHAM TpPEyTroJib-
HHUKA, IpOBeIeHHLIE Yepe3 UX cepefuHs! (puc. 34,
35, 36), nepecexkarTcsa B OJHOI TOUKe, KoTopas
ABJAETCA UEHTPOM OIMCAHHOH OKPYAHOCTH,

B rynoyronssHOM TpeyroabHuKe (puc. 34) ata
TOUKA JIEXKUT BHE TPEYroJLHUKA, B OCTPOYTOJb-
HOM (pHic. 35) — BHYTPH, B IPDAMOYI'OJbHOM —
Ha cepeguHE I'HIIOTEHY3HI.

OpTOLEHTD, LIEHTP TAMKECTH, LIEHTP BOMCAHHON M ONNCAHHOM OKPYXHO-
cTeif COBIIAAIOT APYT C JPYI'OM TOJIBKO B PABHOCTOPOHHEM TPEeyTr'OJbHHUKE.

Puc.35 Puc.36

11.Tpon3BoAbLHBIA TPEYrOAbHUK

1) CBoitcTBO GuccexTpucs! (puc. 37) BHyT-

PEHHEro yIja TpeyroJLHuKa:

a

b

2) lnnHa GHUCCEeKTPHUCHI:

lc = \/ab—albl 5

_ Jabla+b+c)a+b-c) A b a, B

l

c

a+b

! Puc.37
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3) JnuBa MeanaHsbI:
m, = %,/z(afhbz)—c2 .

4) nnHa BBHICOTHI:

2
he= =JP(p-a)(p-b)(p-c),
rge a, b, ¢ — CTODOHEBI TPEYroJbHUKA,

1
p= E(a + b + ¢) — nonynepumerp,

h. — BrIcOTa, TpOBeAeHHaA K CTOPOHE C.
5) 3aBHCHMMOCTh MEKAY CTOPOHAMHM M BHICOTAMM:
1 1 1
hy:hy:h,=—:—:—,
a b c a b c
6) 3aBHCHMOCTb M€y BHICOTAMH M PAAHYCOM BIIMCAHHON OKPYKHOCTH:
1 1 1 1
—+ =+ ===,
h h, h r

a c

12. Teopema Yesbl

Hnsa Toro urobel npsameie BE, AD u CF
(puc. 38) mepecekaJuchL B OJHOi TOUKe,
HeoO0XOJHUMO M JJOCTATOUYHO, YTOOE! BBINOJI-
HAJOCHh PABEHCTBO D E

Puc.38

13.Teopema MeHeaas

Ecsu Ha cToporax BC, AB ¥ npopoJxke- B
Huu cropodel AC AABC 3a Ttouky C oTMme-
YEHBI COOTBETCTBEHHO TOUYKH A, C; u B,
JesKalnyue Ha ogHOi npAMoii, To
AC, BA, CB _, G 4
C,B AC BA 1 B,

A C
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14.Teopema cnHycos

Bo BCcAKOM TpeyroJbHUKE CTOPOHEI OTHOCATCA KaK CHHYCHI IPOTHUBO-
JesKalux yrJjoB:

L _ Pt _,p
sine  sinf  siny

rae R — paguyc OKPY’KHOCTHU, OITMCAHHOI OKOJIO TPEYroJbHUKA.

15.Teopema KOCHHYCOB

KBaapar ogHOIl U3 CTOPOH TPEYroJbHHKA PABEeH CYMMe KBaJpPaTOB ABYX
APYTHX ero CTOPOH MHHYC YABOEHHOE IIPOM3BEJEeHHE 3TUX CTOPOH Ha KOCH-
HyC yrja MeXJay HUMH:

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

16.lMAowaabL TpeyroAbHMKa

1
1)S= -2—aha;

2)S= %ab sin v;

3)S = {p(p-a)p-b)p-c) (bopmyna epona);

4)S=pr,r11ep=%(a+b+c);

5)S = ﬂ;
4R
2 . .
6) S = a sm.BsmC
2sin A

17.PaBHOCTOPOHHM# (NPaBUABHDIN) TPEYFOABHMK (puc. 40)

2
S=a;/§;a=R\/§=2r\/§;
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18.T1oA0OHbIE TPEYTOALHMKH

JIBa TpeyToJIbHMKA HA3LIBAIOTCA MOA00- C c,
HBIMH, €CJId UX YIJIbI COOTBETCTBEHHO
PaBHEI ¥ CTOPOHBI OJHOTO TPEYrOJILHHU-
Ka NPONOPIMOHAJbHE CXOJACTBEHHRIM
CcTOpoHaM apyroro (puc. 41). A B A, B
ABuA B, BC n B,C,;,ACuAl,C,— !
CXO/ICTBEHHBIE CTOPOHBI. Puc.41

W3 nono6us TpeyroabHUKOB CIeAyeT:
LA =LA, /B= /B, £LC = LC;.
AB BC CA

AB  BC G4

=k,

rae k — KoadGHUIeHT 1ogo0us.

Ob6osnauenue: AABC ~ AA,B,C;.

Ecau nBa TpeyrospHNKAa NOLOOHEL, TO OTHOIIIEHHE HX TIJIOINaZieil paBHO k2,

To e. SAA.BC : SAAIBICI = k2.

19. Mpn3Hakn NoAOGHNA TPEyroAbLHUKOB

I npusBsak: ecsqy JABa yrJja ogHOTIO C
TPeyroJIbHHK& COOTBETCTBEHHO paBHBI Cl

ABYM yrJjam ApPyroro, To Takue
YTOJBHUKH MoA00HSI (puc. 42).

ZA=A,, ZB=B,.

. A

A B A, B,
II npusHak: ecjix ABe CTOPOHELI OJ{HOI'O
TPEYroJbHUKA NPOIOPIUOHANBLHEI BYM Puc.42
CTOPOHAM JAPYrOro W YrJbl, 3aKJIIO-
YeHHBbIE MEXKJY HUMU, PABHBI, TO TAKHE C c
TPEeyroJbHUKY NON06GHE! (puc. 43). 1
ZA = LA, /\
AB  AC
AB ~ ACS A B 4, B,
II1 npu3HaK: eCIM TPH CTOPOHEI OJX- Puc.43
HOT'0 TpeyroJbHHKA NPOIOPIMOHAIBHEL C
TpeM CTOPOHAM APYIroro, TO TaKue Tpe- ¢y

YTOoJBbHUKM NORO00HEI (puc. 44).
AB BC AC

AB, _ BC, AC '

N

Puec.44
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IInomanu noxo6HBIX Uryp (B YACTHOCTH, MHOTI'OYTOJIbHUKOB) IIPOTIOPIIMO-
HaJbHBI KBaipaTaM MX CXOJICTBEHHBLIX CTOPOH.

B yactHOCTH, IJIOUIaAM KPYTrOB OTHOCATCA KaK KBaApaThl pafuycos (HJja
AUaMeTpOB).

Puc.45

d
r
s
Puc.47
D
d,
b L
a/
A E

20.YeTbIpexyroAbHHUK

1. Ilpon3BoabHBIH BRINYKAbIH (d; 1
d, — [IUaroHajd, @ — YTOoJ MeXAYy HHUMHU)
(puc. 45).

1

2. Bnucauusbiii (puc. 46).
oa+y=p+05=180°
B n1:060M BNMCAHHOM UYETBLIPEXYTOJILHU-

Ke CyMMa IPOTHBOIIOJIOXKHBIX YIJIOB PaBHA
180°. BepHo u o6paTHOe.

ac + bd = d1d2
(reopema IlTonemest).
S=\(p-a)p-b)p-c)p-4d),

1
mep=§(a+b+c+d).

3. OnucaHHBIN.

B n1060M onMCaHHOM YeThIPEXYIOJb-
HUKEe CYMMBbI NIPOTUBOIOJOMHBIX CTOPOH
paBHEBI (puc. 47).

a+c=b+d, S=p-r.

21.MapaArerorpamm

ITapaJjinesiorpaMMOM Ha3bIBAETCHA YETHIPEX-
YTrOJAbHHUK, ¥ KOTOPOTO IIPOTHBOIIOJIOXKHbBIE
CTOPOHBI MONAPHO NapasieNbHuI (puc. 48).

AB| DC, AD| BC

(a 1 b — cMeKHBIe CTOPOHBI; 0. — YyroOJI
MeKAYy HUMM; A, — BbICOTa, NpOBeJeHHAA
K CTOpPOHE a).

d12 + d; = 2(a? + b2) — 3aBUCHMOCTH

MeKIY CTOPOHAMH U AMAroHaJsAMU;
. 1 .
S=a-h,=absina= Edldzsm(p—

maomanakb rnapaJjajejorpamMmMma.



Pazaex I. Kpatkue Teopetnueckme caeaerns o 17

HexoTopsle CBoOiCTBA:

1. B napajjiesiorpaMme IPOTHBOIIOJIOKHEIE CTOPOHLI 1 YIVILI PaBHEI (AB =
= DC; AD = BC; LA = £LC; 4B = /D).
2. lnaroHaJu napauiesiorpaMMa B TOUKE IIepeceYeHUs NeJIATCA IIoI0IaM
(AO = 0OC; BO = 0OD).
3. CymMa yryioB, IpUMJIEKaIIuX K OOHOH CTO-
poHe, paBHa 180° (ZA + ZB=180°ur. a.).
4. [lnarosayb napaJjjejorpamMma AeJHUT ero
Ha ABa PaBHEIX TpeyroasHuka (AADC = AABC,
AABD = ABCD).
5. Buccexkrpuca yria mapaJjjieiorpaMmma OT-
CeKaeT OT Hero paBHOOEAPEeHHBIH TPeyroJbHUK Puc.49
(puc. 49).

IIpusnaxu napaanenorpamma (puc. 48)

1. Ecsin B yeThIpexyroJbHUKE ABe CTOPOHBI PABHEI M IapaJlienbHul (AB =
= DC, AB | CD), To Takoit 4eThIPEXYrOJBHUK — IapaLIeorpaMM.

2. Ecau B 4eThIpeXyroJibHUKE IPOTHBOIOOKHEIe CTOPOHEI IIOMIAPHO pPaB-
Hbl (AB = DC, AD = DC), TO TaKkoil 4eTLIPeXyroJbHUK — HapajlieIorpaMM.

3. Ecau B 4eThIpeXyroJibHUKE IPOTHBONOJIOMKHDLIE YIVIBEI IONapHO PaBHBI
(LA = £C; £B = £D), T0 TaKOH 4eTBHIPEXYTrOJbHHAK — NapaJaesorpaMm.

4. Ecsn B yeThIpeXyroJibHAKE JUATOHAJH IepPeceKaloTCA U B TOUKe mepece-
YeHUA JeATCA II0II0JIaM, TO TaKOM YeTHIPEXYTONbHUK — IapaJiie/IorpaMM.

22. Tpaneuus

a u b — ocHoBaHuA; h — BhIcOTa; di U D b C

d, — AWaroHaJIH; @ — YroJ MeKAy HUMU
(puc. 50). m

Tpaneuueit Ha3bIBaeTCA YETHIPEXYTOJIb- [ % \
HUK, ¥ KOTOPOIo [iB€ CTOPOHBI napalljielb- /
h

HBI, a [[Be He NapajjejbHbl.
AB| DC, AB u DC — ocHOBaHHUSA Tpaie-
nuu, AD u BC — GOKOBbIE€ CTOPOHBI. ]
OTpesok [/, coefUHAOMUN cepeiUHEl A E
OOKOBBIX CTOPOH, Ha3LIBAETCA CpeqHell JIu- Puc. 50
HHeH Tpaneumu.

1
l= E(a + b) — AJuHa cpefHel JUHUH TPaneluu.

ZA+ £ZD =180°; LB + £ZC = 180°.
1 1
S=I1l-h= —2—(a +b)-h= Edl * dy sin ¢ — miomanb Tpamemuu.
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D b C 1. PaBHOOeApeHHan Tpaneums

Ecnu y Tpanenuu 60KOBLIE CTOPOHBI
paBHBI, TO TaKad Tpamnenmus Ha3blBAETCHA
paBHOGeapeHHOH (puc. 51).

h
AD = BC.
d B paBHOGeApeHHO#! Tpamemuu yIJbl
IIpDM OCHOBaAHUAX pPaBHBI (LA = £B; LC =
A E a B = /D) u npuaronanu paBeHI (AC = BD).
Puc.51 = % (a —b).
D b C Ecau AC L BD, to S = h2,
TN AB + CD = 2AD (puc. 52).
r h = 2r, r — paguyc BOHCAHHOH
r okpyxHocTH; h = Vab .
O h R — paanyc onnicaHHO!N OKPYKHOCTH.
Touka O — IEHTDP OKPYXHOCTH,
" OIIMCAHHOI OKOJIO JII060r0 TpeyroJbHU-
/ Ka, BEePIIMHBI KOTOPOI'O COBNAKAIOT C
[ 1 BepIlIMHaMu Tpanenuu (puc. 53).
A a B
Puc.52 2.TpamoyroabHas Tpaneuus

Ecsau B Tpanenuu ogquH U3 yIyIoB OIpA-

T MOMH, TO TaKas Tpanelius Ha3blBaeTcs
npAMOyroJbHOM (puc. 54).
4D = /ZC = 90°.
BE = CD = h (BBICOTa TpaleIuu).
AE =a-b.
23.1pIMOYroAbHHUK
IIpamoyrosbHHKOM Ha3blBaeTCH Ia-

pajijiejorpaMm, y KOTOPOro BCe yIJIbl

Puc.53 npsamsle (puc. 55).
C b B
| C B
h h ) d
d (p
[ 1 1
D A
E
a D a 4

Puc.54 Pue.55
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IIpaMoyronsHUK o0/IafiaeT BCceMU CBOMcTBaMH napasienorpamma. Kpome
TOro, Yy HIPAMOYTOJbHHKA JNATOHAJHM PABHBI.
CTOpOHBI IPAMOYTOJbHUKA OFHOBPEMEHHO ABJIAIOTCA U BHICOTAMH.

d? = a? + b2.

1
S=ab= §d2 sin ¢@.

24.PombO
D a C

Pom0oM HasbIBaeTCa MapaJljiejiorpaMm, d
Yy KOTOPOT'O BCE CTOPOHEI paBHEI (puc. 56). 1

Tak Kak poM0 sBJAETCA IapaJjjeso-
rpaMMomMm, TO OH O6JiafaeT BCEMU ero cBOM- a h, a
CTBaMHU. A ds

Kpowme Toro, duazonaau pomba e3aum- o
HO nepneHOUKYAAPHbL U A8asiomcs Ouc- A a B
ceKxmpucamu ezo Y2aos.

Puc. 56
AC 1 BD.
AC — 6uccexrpuca yrios A u C; BD — 6uccekrpuca yrios B u D.

d? + d} = 4a2.

1
S=a-h,=a?sino = Edl - dy, — nnomaab pomba.

25.Ksaapar

F_

KBaagpaTrom Ha3bIBaeTCA IPAMOYTrOJbHUK,
y KOTOPOT'O Bce CTOPOHBI PaBHEI (puc. 57). d

Mo2kHO cKasaTh, YTO KBaapaT — 3TO poM0b C aJ,
IIPAMBIM YIVIOM. d

KBazpar o61amaeT BceMu CBOMCTBAMH IIPAMO-
yroJbHHUKa 1 poMba.

OcHoBHbIE CBOMCTRA ¢
1. ¥V xBajgpara Bce YIJVIbl IpPAMEIE, Puc.57
2. Y kBajJpaTa JuaroHajli paBHbI, B3aUMHO

TNepOeHAUKYJIAPHBI U ABIAIOTCA OUCCEeKTPUCAMU

€ro yrIJjoB.

26. OKpY>XHOCTb

OxpyKHOCTBIO Ha3hIBAETCHA reOMeTPUUECKOe MECTO TOUEK IJIOCKOCTH,
PaBHOYAAJEHHEIX OT OJHOU ee TOUKH (IteHTpa) (puc. 58).

OTpe3ok, COeqUHAIOINI LEHTD OKPYIKHOCTH ¢ TOUKON Ha OKPYKHOCTH,
Ha3bIBaETCH PaMyCcoOM.
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B O6o3nauenue: r niu R.
E Ha pucyake OC = OE = OD = R,

YacTs okpyskHOCTH (Hannpumep, CmD) Haswi-
BaeTCs AYToM.

OTpe3oK, COeNUHAIOIINI ABe TOUKU OKPYK-
HOCTH, Ha3bIBaeTCA XOPAOM, a XOp/aa, NPOXOAa-
1jas yepes LeHTP, — AUAMETPOM.

AB, BC, CD u CE — xopabl OKPY>KHOCTH.
CE — mauboJsbIllad U3 XOpH — AUaMETP.

m Ob6osnauenue: d unu D.

D= 2R.
YacTh NJI0CKOCTH, OrPaHUYEeHHAA OKPYKHO-
CThI0, HA3LIBAETCA KPyTrOM.
YacTs Kpyra, orpaHudenHas ayrol (CmD) u crarupamuleit ee Xopaou
(CD), Ha3bIBaeTCcA CErMEHTOM.
YacTbh Kpyra, orpaHHueHHasA NBYMSA paJuycaMH U AYTOi, HA3hIBAETCS CeK-
TOpOM.
¥Yrous, o6pa3soBaHHBIN ABYMA pajuycaMy, Ha3blBaeTCs IEHTPAJbHBIM
(£COD 1ra puc. 58).
¥YroJ, y KOTOpOro BeplUInHA JIE}KUT HA OKPY>KHOCTH, a CTOPOHBI ABJIAIOTCA
XOpJaMH, Ha3bIBaeTCSA BIMCAHHBIM (Hanpumep, LABC).

Puc.58

27.CBONCTBa KacaTeAbHbIX K OKPY>XHOCTU

A Yros, oOpasoBaHHBIN ABYMS KacaTelsb-
HbiMHU (CA u CB), UCXOOANIMMH U3 OTHOH
TOUKH, Ha3dblBaeTcsa onucaHHEbIM (LACB
Ha puc. 59).

C 1. Pagnyc, npoBeZleHHBIN B TOUKY Kaca-

HUsA, IePIeHAUKYISAPEH KacaTeJbHOH.
2. lIBe KacaTeJbHbBIe, IPOBeJeHHBIE K
OKPY>XHOCTH M3 OJHOH TOYKHU, PABHBI, U
B HEHTP OKPY>XHOCTH JIEXKUT Ha OUCCEeKTpHCce

Puc. 59 yryia MeXxXay HuUMU.

28. OKpY)XHOCTb U TPeYroAbHMK

1. OK0/10 BCAKOI'O TPEYTOJNbHUKA MOXKHO OITH-
CATb OKPY’KHOCTB; IIEHTPOM OKPYKHOCTU SABJIAETCA
TOUKA IIepecedeHus NePIeHUKYJIAPOB, IPOBeeH-
HBIX K CTOPOHAM uepe3 UX cepenuHsl (puc. 60).

2. Bo BcakUii TpeyrolbHUK MOKHO BNUCATH
OKPY’KHOCTb; IIEHTPOM OKDY>KHOCTH ABJISETCA
TOYKa nepeceyeHus OuccexkTpuc (puc. 61).
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29. OKpYXXHOCTb W 4eTbIpeXyrOAbHUK

1. Ina Toro 4yToGBl OKOJIO YEThIpEX- ZS
YyroJbHHUKA MOXMHO OBIJIO OmHCATh a

OKPY»KHOCTH, HEOOXOAUMO U HOCTATOY-

HO, 4TOOBl CyMMa IPOTUBOMOJIOXXHBIX o
yrJios Oblyia paBHa 180° (puc. 62). o
o+ B =180°.
2. IIna Toro 4Tobbl B YETHIPEXYTOJIb-

HUK MOJXHO OBIJIO BOMCATH OKPYX-
HOCTb, HEOGXOAUMO U JOCTATOYHO, YTO-
6Bl CYMMBI IPOTUBOHOJIOXKHBIX CTOPOH Puc.62
Ob11u paBHE (puc. 63).

a+c=b+d. r ‘

(S

Puc.63

30. YrAbt u OKPYXHOCTb

IlenTrpaapHbIi yroa usmepsaerca Ay-
roif, Ha KOTOPYIO OH onupaercd (puc. 64).

ZAOB = uUAmMB.
BunucaHHBIN yroJ uaMepseTcsa MOJO-

BMHOM OyrH, Ha KOTOPYIO OH OMHPaeTcA
(puc. 65).

ZABC = %UAmC.

Puc.64
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B
o0 C
m

Puc.68

¥Yroa Mexay XOpAOH M KacaTeJXbHOH M3Me-
pseTcA MOJIOBHHOMN AYTH, 3aKJII0YEHHOH BHYT-
pu Hero (puc. 66).

Z/ABC = %uBmC.
Yron Mexkay AByMs KacaTeJbHBIMH H3Me-
pdAercdA IOJYPasHOCTHIO AyT (puc. 67).
LABC = %(UAmC - UAnC).
¥Yroa memxay ABYMs XOpAaMH uU3MepdAeTcs

MOJyCyMMO# Iyr, Ha KOTOPBIE OH ONUPAaeTcs
(puc. 68).

LAEC = —;—(UAmC + wBnD).

Yron Mexay CeKyIuMHu N3MePAETCA MOJIy-
Pa3HOCTBLIO AYT MeXKIy HuMH (puc. 69).

1
LABC = -2—(uAmC — UEnD).
Yroa MexAy KacaTeJbHOH M CeKyumiel u3-

MepsAeTcs IOJyPa3HOCTHIO OTCEKAEMBIX MMU
oyr, IpuieKalllux K KacartejabHoii (puc. 70).

LABC = %(uAmC - uCnD).

A Puc.70
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31. Merpuyeckne COOTHOLIEHHUS! B OKPYXHOCTH

Ecau xopast AB u CD mepecexkawTcsa B
ToYKe E, TO Npou3BeAeHHE OTPE3KOB OIHOI
XOpABI PABHO NPOM3BEACHHIO OTPE3KOB APY-
roi (puc. 71).

AE -EB=CE - ED.

Ecau u3 Toukn B K OKPY’XKHOCTH IIpOBefe-

HEI aBe cekyinue BDA u BEC, To
DB - AB = EB - CB (puc. 72).

Ecnu u3 Touku B K OKPY»XHOCTH IIPOBeJie-
HBI ceKyniasa BDA n kacarenbHaa BC, To mpo-
H3BeeHHNe CeKymel Ha ee BHEIIHIOW YaCTh
PaBHO KBaZpaTy KacaTeabHOMH (puc. 73).

AB - DB = B(C2,

Pue.72

32. AAnHa oKpYXXHOCTH. [TAowaab Kpyra u ero yacren

C = 2R = 1D — AJVHA OKPY>XHOCTH;
nRn®

180°

= Ro. — JJiMHA OYTH OKPY’KHOCTH;
1 1
S, =nR2= 1 nD2 = ECR — IIolLaLb Kpyra;

C
n= ) ~ 3,14 — oTHOIlleHHNe AJUHBI OKPYK-

HOCTH K €€ JuaMeTpy,;
<R%n Pnc. 74

Sr = 360  Wiowiazm cexTopa.
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33. MNousatne BexkTOpa

Bexmopom HasbIBaeTCA HallpaBJIEHHLBIN OTpe3oK (puc. 75).

Beskuil BeKTOP XapaKkTepuayeTca: . B
1) HaYaJILHOM TOYKOIA; a

2) HamIpaBJIEHUEM; A

3) nauHOM (MozayieM). Puc. 75

Haunoil (modynem) Henynesoro sekropa AB HasbiBaeTcs JJuMHA OTPE3Ka

AB u obosHauaerca | AB| win |d

34. PaBeHCTBO BeKTOpOB

Eciau HeHyJieBble BEKTODBI JIeXKAT Ha OLHOU MPAMOI MM MapasljieJbHBIX
IPAMBIX, TO OHY HA3LIBAIOTCA KOAAUHeapHbimu (puc. 76).
KojsinHeapHble BEKTODHI: Ae

G, 7i, CD, KB, AA=0.
Heko/lInHeapHble BEKTODBI:
CD u ST, KP u ST.
KosinHeapHbIe BEKTOPHI Ha3bIBa-
I0TCA COHANDABLEHHbLMU, €CIH OHU
HMEIOT ONMHAKOBBIE HALIPABICHHUH. K S T
Hanpuwmep, @ ™' m, a TTKP, —

Puc. 76

m 1T KP.
ROJIJII/IHeapHI:Ie BEKTOPBI Ha3bIBaOTCA npomueonozzoa/cuo nanpaeﬂeunbt-
MU, €eCJIM OHN UMEIOT pa3Hbie HAIIPDABJEHUA.

Hanpumep, @du CD ,7iu CD, CD u KP.
BekTOpBl HA3LIBAIOTCA PABHbLLMU, €CJIM OHU COHANIPABJIEHBI U UX JJIUHBI
PaBHBI.

35. KoopanHatb! BeKTOpa

ITycts A(x,; y;) — Hayaso BeKTOpa d, B(x,; Y,) — KOHell BekTopa d (puc. 75).

Koopdunamamu eexmopa @ HA3bIBAIOT YHUCJA Q) = Xy — Xy, Gy = Yo — Y
# 00o3HavaIoT d(a; a,).

Toraa abcoiloTHAA BeJUYHHA (MOLYJb) BEKTOPA C KOODAMHATAMMU 4y, Ay

paBHa |d|=a? +a’.

Ecsu BeKTODHI PaBHEI, TO Y HUX PaBHBI COOTBETCTBYIONIINE KOODAUHATEI.
U o6paTHO, ecJii Y BeKTOPOB PABHBL COOTBETCTBYIOIINE KOOPANHATEI, TO BEK-
TOPBI PABHBI.
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36. AercTBMA HAA BEKTOpamMM

1. CymMa ABYX BEKTODOB.
Kaxoss1 661 HM Ob1JIN TOUYKU A, B, C, umeer
MeCTO BEKTOPHOe paBeHCTBO (puc. 77):

AB+BC=AC (mpaBmMJIO TPEyroJibHUKA),

wma+b=2¢.

2. BeKTOpHI CKJIAABIBAIOTCA reoMeTpuyde-
CKH II0 MpaBUJYy mnapajuiesiorpamma (puc. 78):
CyMMa ABYX BeKTOPOB d u b, umeromux obiee
Hay4ajo, u3obparkaercsa QUAroHaJbIo IapaJJe-
JiorpaMMa, ITIOCTPOEHHOTO Ha 9TUX BEKTOpax.

3. [lynia BEeKTOPOB CIPABEAJIUBEI nepemMecmu-
meJlbHblll 1 covemameibHblil 3aKXOHbI CIOMKEeHUA:
i+b=b+d m a+(bB+e)=(@+0b+e.

4. Paznocmoio eexmopos d(a;; as) u b(by; by)
HasblBaeTCA TAaKOH BEKTOP C(c;; C3), KOTOPHIH B
CyMMe ¢ BeKTOpPoM b faeT BeKTOD @, T. €.

b+ ¢ = a (puc. 79).

5. YMHOKeHHe BeKTOpa Ha YHUCJIO.

ITpouseedenuem eexmopa a(a,; as) Ha@ LUCNO
k HaspiBaerca BeKTOD kd(ka,; ka,). Puc. 79

W3 onpenesieHud ciIenyerT, 4TO:

1) npoussedernue 1106020 8exmopa Ha YUCAO HYLb eCMb HYAEE0l 8eKMOpP;

2) daa a106020 wucaa k u 1106020 sexmopa d éexmopul @ U kG KOALUHEaAPHDbL.

OcHOBHBIE CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCJIO:

1) (B))a = k(ld) — couemamenvHbLil 3aKOH;

2)(k +1)d = ka + la — I pacnpedenumenvhblil 3aKOH;

3) k(@ + b) = ka + kb — II pacnpedenrumenvHoLil 3aKOH.

37. CxanspHoe npon3BeAeHne BeKTOpOB

Cranapubvim npou3eedenuem ABYX BEKTOPOB Ha3bI-

BaeTcA NMPOM3BEAEHHE UX MIUH (MOAYJIeH) Ha KOCHUHYC 4

yria mexxay Humu (puc. 80).
d-b=|al-|fl - cos a. o .
1)Ecaud L b, Too =90, cosa=0, Tornad-b=0. 5
Bepso u obparsoe: ecin d - b =0, To @ L b. Prc. 80

2)Ecin o < 90°, rod - b > 0; ecm o > 90°, to @ - b < 0.
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38. CkaanspHoe npou3BeseHre B KOOpPAMHATAX
Ecam d{x; yy}, b{xy; Yo}, 10 d - b = x3%5 + Y1 Ys-
Cnedcmeue 1. d L b Torga u TOIBKO TOTAA, KOTAA X,Xy + YyYs = 0.

X, X, + Us 1.
Caedcemeaue 2. cosa = - 1 22 yl‘zz -
\/xl +yp X Y,

MM BEKTOPaMM @{x; y;}, b{xy; ys}.

s TAe o — YIoJ MeXIy HeHYJIeBhI-

39. CeoicTBa CKaASIPHOTO NMPOU3BEAEHUS BEKTOPOB

1)ad-a=a?
2)d-b=0b"'d (IIepeMeCTHTeIbHBIH 3aKOH);
3)(@+b)-¢=d-C+b-¢(pacnpenennTeNbHbI 3aK0H);
4) (ka@) + b = k(a - b) (coueTaTe bHBIi 3aKOH).
40. YpaBHeHHe OKPYXHOCTH
Ya Ecyi1 eHTPOM OKPY?KHOCTH SIBJIAETCA HAYAJIO
A(x,y) KOOPAMHAT (puc. 81), To ypaBHeHHE OKPYKHOCTH
R ’ 1MeeT BUJ
x% + y2 = R2,
—
0 X
U
A
Puec. 81
Ecuu 1eHTp OKpYyXKHOCTH M(xy; Yg), TO Yoq--
ypaBHeHMe OKPYKHOCTH uMeeT Buj (puc. 82)
l

Puc. 82

41. YpaBHeHue npsimon

1) JIro6as npsaMas B AeKapToBLIX KOOPAMHATAX X U [ 3azaeTcAd ypaBHe-
HueM Buga ax + by + ¢ =0, roge a u b — Koa(pPULIUEeHTH] IPU HEU3BECTHBIX,
¢ — cBOOOJHBINI UJIEH.
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2)Ecima=0,b#0,T0 Y= ~-§ — ypaBHeHUe

npAMOi, mapajaeisHoii ocu Ox (puc. 83).

3)Ecainb=0,a=#0, 10 X= LA ypaBHeHHe
a

npAMoi, mapaniensHoit ocu Oy (puc. 84).

4)Ecinc=0,a#0,b20,T0oax +by=0—
ypaBHEeHHe NPAMOI, IPOXOAAIIEeH Yepe3 HaYaylo
koopzauHar (0; 0) (puc. 85).

yi
.
b
0 ﬁx
Puc. 83
y
c
xX=——
a
0 x
Puc. 84
y |
ax+by=0
x

Puc. 85
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VIl kaacc
CMEJXHBIE YIJIBI
Tabnuya 1
1 Zac—sZeb=25 | 4 /MPK = 2,6 /ZKPN
. Zac, Zcb — ? ZMPK, /KPN — ?
K
a b M Pr N
2 /mk =8 /kn S5 /RLS = 80% /PLR
Zmk, Zkn — ? ZPLR, /RLS — ?
R
k
m /
P L S
3 /CDB: /ADC=4:5 6 ZPKN = 40°
c /ADC, /CDB — ? ZMKS —?
P
S
A D B
o M K N
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Oxonuarnue maon. 1

ZBCD = 120° 10 /DOE — ?
ZBCE — ?
C
E
30°
B A s B
£80Q — ? 11 /MSP = /NSK
Z/MSP — ?
T
P
Q K
0 R M S N
ZKLR = 40° 12 ZAMN, /BMN — ?
ZTLN — 2
o D
M
N A M B
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BEPTHUKAJIBHBIE YIJlbl
Tabruya 2

1 Aalbl — ? 5 2(41‘*"43):42'}‘44

Zaby —? Z1, £2, £3, Z4 — ?

a
2 120° 2/3
b, 1/4
a)
2 1+ 23 =T0° 6 L1+ /2+2/3=524
£2, /4 —? Z4 —?

Xza
"~

AN

3 Zmnl + Amlnl + Am1n= 2400

7 /1=/2+ /3

Zmn — ? 1, /2, £33 — ?
n
/ n J
m 1 y
nl/
4 /1 - /2 =120° 8 AB 1 CD
/3, /4 — 2 g ZAOE —?
c
2 1
1Y, A2
i o0 B
A
D
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Oxouyanue maba. 2

9 /1 = 40° 11 £1- /2 =175°
22, /8, /4 —? /1, /2, /3 —?
a
\j
@93\
10 /1=125° 12 L1+ /2423 —2

L2, /8, L4 —?
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MPU3HAKH PABEHCTBA TPEYI'OJIbHUKOB

Tabauya 3
Hajligure nmapsl paBHBIX TPEYTOJbBHUKOB ¥ JOKaKHTE UX PaBEHCTBO.

1 5

<>
o

2

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

7

4

F
M
K p
D
0
A C
P
E F
B
D

M
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[Ipodonacenue mabn. 3

9 |r 13 C
0] P
A B
S
D
10 14
A P Q
C M
O ’l 5 R© S
11 15
D C
K%p N
A B
12 16
B _ c K S
A D M P
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IIpodonsicenue mabn. 3

17 BC = AD 21 C E
A B P
F K
0
C D
D
22 K
A
M N
v
P
19 P 23 A D B
E
S T
M
Q@ R c
20 24 oL
B D C ‘.‘
P
E
A
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Oxonuanue mabn. 3

25

y74

/7

7

29

CE =AF

V774

A 777

LL

77
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HEPUMETP PABHOBEJAPEHHOT' O TPEYTI'OJIbHUKA

Tabauya 4
1 c AC =2 AB 5 P=35
P =20 EF:EM=3:2
AC, BC, AB — ? EF, EM, MF — 2
EvF
A B M
K
2 KM - MN =10 6 P=3,4; BC=1,3
P =26 B AB — ?
MK, KN, MN — ?
>C
M N A
3 P=25RT=13 | 7 MN-EN=1
RS, ST — ? MN =2,3
P—2
s E
R 1,3 T M N
4 R P=64 8 K KM + MR =25
RQ = 3,5QE P—2?
QR. RE, QE — ?
Q E M e N




Pazaea Il. Ynpaxwenus 8 Tabauuax (VI knacc) e» 37

Oxonvanue maon. 4

9 p DF+FM+DM=28 12 AC = BC
P=36 PZ_P1=2
FM —? c AC, BC — ?
D Y, E
10 RT:RS—4:7 |13 MK = KN = 12
P=45 P,-P,=3
RT, TS, RS — ? MN — 2
R S
T M N
11 AC = BC 14 MK = KN =12
Pl"P2=2 Pz—P1=3
AC, BC — ? MN —?

K
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Haiignre LCBA.

CBOVCTBA PABHOBEJIPEHHOT'O TPEYTOJIbHUKA

Tabruya 5

1

A
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IIpooonyxcenue mabn. 5

9 13
B E
A
1200 600
- O—
A C D D B C
10 14
B
B
A\%ﬁ
A V7
i C D E
C ﬁD\<60°
11 15
D
B
> C /ﬁ%\
D /7 6 ljll A
B A

12 BC = AB 16

A
B
S
N
D c
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Oxouvarnue mabn. 5

17

18

NPU3ZHAKMU IMAPAJVUIEJIBHOCTH IPSAMBIX

Tabnuya 6

VrkaskuTe maphbl MapajjielbHBIX IPAMbBIX (OTPE3KOB) U JOKAXKHUTE
MX OapaJljIeIbHOCTb.

1 3

B n
k
A D ]
2 4
N




Pazaen Il. YripaxHenus B Tabauuax (Vil kaacc) em 41

IIpodonocenue maon. 6

9
S R C/ a
M,
/‘/ 1 b
X
T P
10
a \
1400
e
w400
11
B D
E
A C
12
k l m m jp y .7
n
36°




42 «® Teomerpus. 3asaqum Ha roToBbIX YepTEXax AAS NOArOTOBKM K TMA u EM3. 7-9 kaaccol

Ipooonxcenue maon. 6

13 17
N B £ C
//Mi /\
F Q A D
14 18
M R
B C i) j
P
A b L Q
15 19
A
. >
C
b \\ B
c \ M;
RN K
N
16 K 20 S
//\\F , AT N
" \vj ’ M\\/)ﬁ
Q
K




Pa3zaen ll. Ynpaxnenus B Tabanuax (Vil kaacc) e 43

IIpooonscenue mabn. 6

21 25
P
R S
30°
M N
22 26 P
K
S | T
60°
M
23
M
S
F
N
24 4 28] R .
E |
D P
C E
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Oxonuanue mabn. 6

29 31 K
)
M F N
30 o 32 . r ,
P
A C E FM
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CBOMCTBA YIJIOB IIPU ITAPAJLVIEJIBHBIX ITPSIMBIX

Tabnuya 7
1 alb 5 m|n
¢ — ceKyuada k — cekymasa
a </ Z1 - /2 =32° m Al Z1=60% ot £2
£1, /2 —2? 71, /2 —?
1
b 2 n
/ A
2 m| n 6 KP||NM
p — cekymiada 4ZNKP = 120°
\? m Z1:/2=3:2 ZN, /M — ?
) 1,22 —7 K P
n
\Z
N M
3 klld 7 AC|BK
1 | — cerkymiasa LA, ZABC — ?
£1=2,6 /2
4 21,72 —2 c
2 d
B
T %OXA
K
4 alb 8 KN | ME
¢ — CekyIias LZEMN — ?
4
Z22== 2 E
a c\\l 5
1, /2 — 9 N P
M
68°
b 2
Y2
K
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Oxonuanue maba. 7

9 AD | BE 11 TF | RP
/DCB — ? Z/RPF, /SFT —?
10 CE | BA 12 LKFE —?
/3 = 130°
ZACD — ? N
\c p/E
3 1
F
2
1 37°
X M C K
B A E
13 /1= /2 =30°
AB| DE
ZAEB —?
B
E
25°
A C
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YIJIbl TPEYT'OJIBHUKA

Tabnuya 8

LR LP: /Q=3:T7:2

ZR, ZP, LQ —

R

N

/\

A B

2 /M=2 /K

ZM — ZN = 20°

N /N, /K —?

ZQPK = 3,5 ZQPM

IM : ZQ=3:4
ZM, £Q, ZQPM — ?

/\

ZP=1,5/S ZSTM =2 /S
P 4P, /R, /8 — 7 Z8, ZSTR — ?
>S /\w
R T M
£Q=10,4 /L ZB=2/C

Q, /M, ZL —?

M
P Q L

ZBAC, 4B, ZC —?

B
P»D\
A C
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Oxkonuanue maon. 8

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

YIUIbl TPEYTOJIbHUKA
Tabauya 9
HaiiguTre Bce HEM3BECTHBIE YIJIBI TPEYTOJIBHUKA.

1 3

25° 30°

40° 60¢
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Ilpoodoncenue maébn. 9

9
N
130°
M
Q N K
10
K
N
E P
M N

\\g/

XQ

B

M
D
C
O
) 60°
A

M
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IIpooondicenue mabn. 9

13 17

B

14 18
S
N L
3 70°
T(:—' 25 K
65°
P M ¢ K

15

16
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IIpooonscenue mabn. 9

21 25
22 26
T
S
80°
P é S
23

24
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Oxonyanue mabn. 9

HEKOTOPBIE CBOMCTBA ITPSIMOYTOJIBHBIX TPEYT'OJIbHUKOB

Tabauya 10
1 AB+Bc=12 | 2 /N=2/M
AB, BC — ? MN — KN =15
KN — 2

) N
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IIpooonscenue mabn. 10

3 MN = 36 7 AC = BC
MP, PN — ? /CBE — ?
N
P C
30°,
K M
4 @s—? | 8 ZQRS —?
R
60°
P ISWS Q R
5 oD — ? 9 BC + AB = 36
B AB, BC — ?
M
D B &ON120
0}
18
A } C C A
6 rr—2 |10 MN = NK = MK
S N NR—?
k
P M
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IIpoodonscenue mabn. 10

ZT, LTPS,
ZTSP —?

11 PR=RrQ |15 ZKNM, Z/NKM,
PQ — 2 ZKMN —?
s
7
P
12
19,6
4 c B M
13 PT=TS 17 SQ, ZRQT — ?

P‘
14 /B = 53° 18 KN = 26
MK —?
E
65°
A B




Pazaen Il. Yrpaxwrequs 8 Tabauuax (VI kaacc) e 55

Oxonuanue maba. 10

19

AC =24
Pyptcp — ?

ZKNM = 90°
ZPSM — ?
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NMPU3HAKHN PABEHCTBA INPAMOYT'OJIbHBIX TPEYT'OJIbHUKOB

Tabruya 11
HajdizuTre naphl paBHEBIX TPEYyroJbHUKOB U AOKAXKUTE UX PABEHCTEO.
1 B C 6 C
N E F
A D i 57 I B
K
2 7 M N
T
4 5 ) S
M T N
P
3 8 ¥ L
R
K S
N
R
4| R 9
S
5 R 10
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PACCTOSIHME OT TOYKH 0 NMPAMOU

Tabnuya 12
Hasigure paccTodgHue oT Touku M o npaMmoit AB.
1 A 5
30
26
B M
2 6
M
653
30
A B
3| o, 7
\
—&1 o—
B 10 A
4 8
M
A
30
B
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Oxonuanue maon. 12

13

MC =13

10

AM -MB=17

14

ME =13
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VIl kaacc

OIIPEJAEJIEHUE U NIPU3HAKH ITAPAJUIEJIOT' PAMMA

Tabnuya 1
Hokaxkure, uro ABCD — mapaJjiesorpaMM.
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
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Oxonuanue mabn. |

7 10

9 12 ZA+ /D =180°
BC | AD

L]
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CBOMNCTBA NNAPAJLIEJIOTPAMMA

Tabnuya 2
Haiigure nepuMeTp napajiejorpaMma.

1 5
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IIpooonxcenue maba. 2

13 B
C
D
L
8
60°
K
M
/
! N
) L
/
12
60°
F E
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Oxonuanue mabn. 2

21

+ E/ D
1
[o2 s —J)N CJ’ 7 A
20] & £ |24
30

1 60°

> N
_I J13
O e ﬂ)L M Z OB
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CBOVCTBA IAPAJUIEJIOTPAMMA

HaiiguTre Hen3BeCcTHBIE YIJIbL.

Tubruya 3

1 N
N
65°
45°
M
K
M L
2 E
B E , 0
!
F K
55°
@
A D o
3
R Do €
45°
L pY; 40 — 5
4
F
&
M




Pa3zaen Il. Ynpaxuenna B tabamuax (VI kaacc) o» 65

IIpodonxcenue maon. 3

9 13
F, D C
o 0
30° ¢
P 3 700
0 0
K< =0 A© B
14
K L
60°
/I [_—_i: /I
M T S
11 15
Ko o N Rq # oK
19)
0 450
& ')
M © L
12 16
4 B P T
N
115° E
7 N © S
O O 0
D F C F
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Okonuanue maébn. 3

17

18

IMAPAJLUIEJIOI' PAMM

HaiiguTe yrisl napajjiejiorpaMma.

Tabnuya 4

1 ZM + ZR = 140° 3 4S:4L=2:1L
/P /R
M N
M
2 ZB - LA =60° 4
A B o oR

5
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Oxonuanue maébn. 4

Z1:,2=2:1 7
/1 - /2=30° Rq oL
P K
o
> o]
1
0
0
& ')
T © 0 g M K
D ) c 8 F. £1-/42=10°
60°
2 S T
A B
M
9 Z1:/2=1:4
D C
(o)
/
A 7 B
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MMAPAJUIEJIOTPAMM
Tabruya 5
Haiigure cTopoHs! napajienorpamma, eciau P = 36.
Q L
M© L N & O M
2 F r |6 KM - 2KF
K\ \M
F L
R ! S
3 LO-LS=1 7 AB:BC=1:2
L o
A[ >
S M
4 AB:BC=2:3 8 Q T
Bc T C
N
RM =1,5RN
A"‘—] °D
R M




Pazaen Il. Ynpaxuenus B Tabamuax (VIll kaacc) o» 69

Oxonuanue maébn. 5

T g
MF—-FK=6
10 . 12 B c
M, - oK
45°
E
30°
L {_‘) . A D
TPATIELIUS
Tabnuya 6
HaiiauTte yrisl Tpamemun.
1 2
B c F M
S
S

70° 50°




70 «® [eomerpus. 3asaum Ha roToBbIX YepTEXax AAS noAroToskm k MMA u EF3. 7-9 kaaccsl

IIpodoncenue mabn. 6

3 7
0
750 607 .,
T S A
4 8
F M S R
50°
65°
& X
E N M K
5 9
P L
K L o. 'o
30°
N M T 0
6 10
R M E F
35°
N M




Pazaea ll. Ynpaxrenus 8 tabanuax (VIll kaacc) o» 71

Oxownuanue maébn. 6

11 15
E F
7%°
T R
12 16
K F s jx
0 /E
459
x + 30°
’ T AN E
13 BE|cD |17
B c M \\N
y\
o D
75 N
A D D s K\y-20°




72 «e® TeomeTpus. 3aaaum Ha roToBbix Heprexax Ars noarotosku K TMA u EF3. 7-9 kaaccel

Tabauya 7
TPANIELIUSA
Haitigure Pypcp.
1 5
C s 4 D D 8 C
¥
8 10
| A 14 B
B® A
2 6 p 10 ¢ AB=DE
D C
20
60°
A 32 B
3 7 AB =25
B 15 C D 4 C
60°
A 49 D AT B
4 8 AB = 27,65
D DC = 14,15
B 4 c DK | CB
vl
A D
A K B




Pazaea Il. Ynpax+enns 8 Tabavuax (Vill kaacc) @9 73

Oxonuarnue mabn. 7

9 10 BM | CD
P AABM = 20
B C B
10 8
60°,
A b A M 6 D
IVIOLIA AL TPAMOYTOJIBHUKA
Tabnuya 8
Haiigure S pep.
1 3
B 6 C
s Q B c
605
3 12
A° °p A 10 D
2 | Bo ' oC 4 AB =3 BC
AB-BC=12
D C
1 = 28
) A B
AY °p




74 «e leomerpus. 3asaun Ha roToBbIX yepTeXax AAsf noarotosku k TMA u El3. 7-9 kaacchl

IIpoooascenue mabn. 8

5 P =30 9
AB = 4 BC o
D C
A B ~ 3 D
6 P=136 10 AE = 2,53
AD:DC=2:1
15 C
B c
D




Pazaen Il. Ynpaxrenus 8 Tabanuax (VIll kaacc) o» 75

Oxonuanue mabn. 8

13 14 AD =3 AB
SAMNC=27 N
B M c
D
Papcp = 46
BC-AB=5 A b
15 Spexr = 28
DC:AD="7:4

DE=FC=-2-EF

K

1




76 «® TeomeTpus. 3araum Ha roToBbIX YePTEXax Ansl noarotosku k THA u EM3. 7-9 kaaccbl

MJIOWA 1B ITAPAJVIEJIOTPAMMA

Tabauya 9
Haisigure Sypcp.
1], o . L5
4
]
A" g B
2
D c 15
12 13 10
N
A B




Pazaea ll. YnpaxHenus B Tabaunuax (VIll kaacc) o» 77

IIpooonacenue mabn. 9

AC =148
B BD = 36
C

D

13

LB=2 /A
/ Cc

/




78 «® leomerpus. 3asaum Ha roTosuix YepTexax arg noarotoskm K MMA n EM3. 7-9 kaaccsi

Oxonuanue mabn. 9

21 AB-BC=4
c
12
9 L
A2 B
18 22 BD =12
c AC =16
c
G
N ’0
A0 4 °Dp
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




Pazaes Il. Ynpaxrenus 8 Tabanuax (VIll kaacc) o 79

IJIOWAADb TPEYTOJIbHUKA
Tabnuya 10
Haiigure Spypc.
1 AB=22 |3 B
C
60°
15
A > B N = c




80 «e® reomerpus. 3araum Ha roTosbix vepTexax ars noaroToBku k FTMA n EM3. 7-9 kaacew

Ipoooncenue ma6n. 10

9 B 13




Pazaea Il. Ynpaxrenns B Tabanuax (VIIl kaacc) o» 81

Oxonyanue maébn. 10

17 ZACM : vBcM=1:2 |19 Sapse + Saanc = 51
B
M
c A
18| sa:/B:2c=1:2:3 20 B
AB + BC =72 B
C E
A
c
CD = 2 BC
SAC’ED=50 D
A
21
C 12 N 4 4

Spamn =9




82 «e@ [eomerpus. 3aaaum Ha roToBbIX yepTEXax ars noarotosku k THMA u EM3. 7-9 kaaccel

IVIOIA b TPAITIEHNHA

Haiigure S,pcp.

Tabnuya 11

1 AB =10
D 6 C
{ !4 \
ATy B
2 AB =25
B c
x 12 X
A M 20 D
3
C 13 B
F\
D A
4
B 10 ¢
139’
12
o D




Pa3aen Il. YnpaxHerms 8 tabanuax (VI kaacc) o» 83

IIpooonscenue mabn. 11

9 13
16 8
30°
A 32 B D A
14
B A
14 ol
450
C
D
11 p=so |15 BC=%ED
C B AD-BC=4
B C
15 25
12
D A
A > D
12 Saacp = 60 16 B 4
16 13 c
A
20
25
A 20 D
D




84 «e reomerpus. 3asaumn Ha roTosbix uepTexax arg noarotosku k MMA u EM3. 7-9 kaaccol

IIpodonscernue mabn. 11

B__ 24 ¢
A 32 D

17 Spacp =196 | 21
B adcp AE=FB= L EF
o 12 2
~C
, p, 12 cc
A . 12
L B\
b AT 3 7 B
18 s M . 22 Spscp = 32
Sapcs =13
B
A D
AD:BC=2:1 A D
Saamp = 120 ABCD — Tpanenus
19 ABCD — Tpanenusa 23 ABCD — Tpanenusa

AD=DB
AB =24

D_ 10 ¢

20

ABCD — Ttpaneununs

AC=BD=38

D iC
A B

24




Pazaen Il. YnpaxHernms 8 tabauuax (VIll kaacc) e 85

Oxonvarnue maébn. 11

25 BC:AD=3:4 |26 Sapoc=4  Sasop = 25
SAABC=3O B c
c
%)
D D
27 AB:DC=3:1




86 «® Teomerpus. 3asaum Ha roTosbix yepTexax ars noarotosku kK TMA u EM3. 7-9 kaacces

°S

TEOPEMA ITH®ATOPA
Tabnuya 12
Haiigure x.
1 B 5
3
x
C
4

A

2 6 ARMN — npaBUIBHBIH
N M
R
4
X
K
K 6
13
M N
3 K 7 AMPR — npaBUJIbHBIH
J5
R
X

L
4 8

- N

o
.
) x




Pa3zaea Il. Ynpaxiicuus 8 Tabauax (Vill kaacc) em 87

IIpooonscenue mabn. 12

9 13 5 BD = 12
M AC=x
10
120° s c
K 36 L
D
10| & rRs=13 |14 MK = 25
N
12
7 x 24
M

MT? K

T S
11 C AC=BC=13 15 SRLK — npAMOyroJibHUK

AB =10

AE =x

A b B
12 « kr=10 |16 MT = 34

MN =12 K MN =x
X
M N




88 «e reomerpua. 3aaaum Ha rotosbix yepTexax ars noarotoskn k TMA n EF3. 7-9 kaaccel

IIpoooncenue mabn. 12

17 AB-BCc=3 P=50 |21
B c T o oR
o
10 x
Q 20 S
A D
18 Skmns = 96 J3 22 ABCD — Tpanemnusa
M N C B
x 3 5
60° 609
K S
x
19 SyNrs = 99 23 MKLR — Tpanenus
N R K_ 4 L
1350
X o} 15 X
e ’\_]
M= qQ S M° 12 R
20 RLKM -- napajyejaorpamMm 24
C B
M T K
\} x
X \'b 5
60°
A
R I D 48




Pa3zaea ll. Yripaxuerus 8 Tabauuax (VI kracc) em 89

IIpooonocenue mabn. 12

25 29 S =55
Q 5 N
L
X
12 T 17 M
30 MNTQ — Tpanenus
SMNTQ = 50
N T
X
M
5 .
Q
27 31 ABCD — Tpanenus
SABCD =432
28 32

K M x L
' R
g| 10 |
va l.—A

R(' ” JT




90 «e reomerpus. 3asaqm Ha roToBbIx YepTEXAX AAs noaroToBku k [MA n EID. 7-9 kaaccsl

IIpooonxcenue mabn. 12

33 AKBL — kBajapar 37 RN -MK=4
S =96
4 M g RMNK
M
X
4 0 X R N
L °B K
34 ABCD — kBagpaT 38 ABCD — napaJjjejiorpaMM
B C 140
T A Pypep =42, Sapcp e
c?f.)
@
M | QP
X
AT °D
35 ABCD — npsaMOyTOJLHUK
F o+ c
13 5
18 D
S =100.3
36 Payng =170 40 ABCD — pom6
SABCD =480
N BD =20
B
17/ |x 25
A C
é K
D




Pa3zaen Il. Ynpaxrenus B tabauuax (VI kaacc) @ 91

IIpooonocerue mabn. 12

41 ABCD — mapajienorpaMm 45 LRQT — rpanenusa
S = 900 SLRQT = 300
B C R Q
X
A 33 E 12 D L M T
42 MKLT — napajnienorpaMm 46 RKQL — Tpamenus
SMKLT = 48, PMKLT = 40 S= 100
M K K. 13 L
0]
B 4
T L
¢ R 7 Q
43 47

MLBT — Tpanenusa
S =243

SABCD = 60, AD “ BC

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

44

48

ABCD — npAMOYroJibHUK

B M x c
24 26 40
A D




92 «e reomerpna. 3araqun Ha roToBbix YepTexax s noaroTosku k TWIA u EMD. 7-9 kaaccel

Oxonuanue mabn. 12

49 MKLT — rpanenusa 52 ABCD — Tpanenus
S =281 S =100
K L KE =x D C
X
M B T A 31 & B
50 ABCD — Tpaneuus 53 ACBM — mapaJiiejorpaMm
AC=9
BD=12 c 24 B
B 5 C S=54
&
16
x F
A x D A E M
51 RQMN — tpanenus | 24 Sapcp = 180
QN =12
Q. X M RM =5 D X C
13 13
R 10 N A 20 B




Pa3aen Il. Ynpaxwvenuns B tabauuax (VIIl kaacc) o 93

ONPEJAEJEHMUE MMOAOBHBIX TPEYT'OJIBHHUKOB

Tabnuya 13
Haiigure x, y, 2.
1 AABC ~ AA;B,C, | 5 AQMR ~ AQ; MR,
B PAMlQlRl =110

3 AKLM ~ AK LM,
KL:LM:KM=6:

7:5

7 AMKN ~ AM,K N,

MK:KN:MN=29:
x+y=48

avis

7:8

4 AABC ~ AA,B,C,
PAABC =
B,
B 12
X
y Al 18
A
2
C 24
G

8 | AMEKN ~AM,K|N,

MK:KN:MN=9:
x—y==6

JAYAS




94 «® reomerpus. 3araqmn Ha roToBbIX YepTexax ars noarotosxu k TMA u EMD. 7-9 kaacchl

IIpoodonxcenue maébn. 13

9 ARTK ~ AABC 13 AABC ~ ADEC
SARTK= 16, SAABc=x BC=21
B
T
10
X
A
R
K c A 15 C
10 AABC ~ AA,B,C, 14 BC =14
B Saapc = 32 AB =12
SAAIBIQ 50
C
B,
¢
x
A,
11 AMNT ~ AM,N,T, |12 Paying = 55
SAMNT =195 MN =x
SAMINITI =225 MK = y
N, T
K
T
9 T, 12
M M, R
MN:FE=7:6 SAKLM=x
Samnc — Sarer= 26
N SAFER= X
Samnc=Y
F




Pazaen Il. YnpaxHenus 8 Tabauuax (VI kaacc) @ 95

IIpoodoncenue mabn. 13

17 AABC ~ AMNK 21 Paung = X
Ppapc : Paung =2:3
SAABC + SAMNK= 130 40
N. SaaBc=x
Samnk =Y E
M 30
A
c K F M
18 ARMN ~ AACB 22 Pyung =X
Sarmn = 18, Spacp = 32
Pprmn + Ppace= 91 Q
Pypyn= % E
C  Ppacg=Y
R
M
N B N F 10 M
19 co:op=5:6 |23 AABC ~ AACD
SAAOC= 5 BC "AD
Sapop=x 12 ¢
B
0
A D A 27 D
20 Spamc: Sames=1:3 | 24 DE || AC
AB=x BD: AB=1:3
BC _AM
AB MB
A
B
20




96 «e lreomerpus. 3asaumn Ha roTOBbIX YEPTEXAX AAS NMOArOTOBKM K TWIA 1 EMD. 7-9 kaaccel

IIpodonxcenue mabn. 13

25

DE | AC

B BD: AB—14

SADEC =
D Spapc = x
E

29

15

18 C

26

AMNK ~ AMKT

NK | MT
Pynkr =X

K
N 24
18 T
M

30

27 ABCD — mnapaJjesorpaMmm 31 DC=x
BC _ACp _.,
OC’ ABCD
B c
10 0
A D
28 ANFE ~ AMNE | 32 PyrgL = 153
K
N
A\ ;
24
M 8 7 45 E M 97 L




Pa3zaea Il. YripaxHerus B Tabanuax (Vill kaacc) e 97

Oxonuanue mabn. 13

33 NK=MEK |35
N Pynuk = x
K
M T
34 36 AC = BC
AC-AB=4,8
B AD:DC=3:5
PAABC=x
18 30 D
| c
c® E Y A




98 e Feomerpus. 3anaqmn Ha rOTOBLIX YEPTEXAX AAS TOATOTOBKM K [MA n E3. 7-9 xaacchbl

NMPU3HAKH NOAOBUSA TPEYT'OJIbHUKOB

Tabnuya 14
Haiigure x, y.

1 S |n RT =17




Pazaea ll. YnpaxHenus B Tabanuax (VI kaacc) e 99

IIpodoncenue mabn. 14

9 K ST|KL 13
c
y
A
B” 18 D 32
14 PK | MN
P 32 K
16/ 40
F
Z/8
ET 31 N
LL oN=12 |13 CB| DA
M
c B
o 16 * .
6
F
Yy
0" x g N E 4p 10 A
12 B Bc=24 |16 AB| DC
AC=1,5
8 A 48 B
12 E
0
D
y D 12 C
A c




100 «e feomerpus. 3anaqan Ha roToBLIX yepTEXaxX AAS NOArOTOBKM K [TWIA 1 ETD. 7-9 kaaccol

[Ipodonscenue mabn. 14

17 21 BC|| DE
AB:BD=2:1
K. 12 .
T
16 B 2.
N
8 X
M = ° b
4 C E
18 AB|| DC, AB =18 22 | MNPT — napaimenorpamMm
=12, = Kx:y=38:1
DC=12,x+y=20 xiy=3
P od ¢ MK = 18

p

M
B
L
19 RKLN — napamrenorpamm | 23 Parog : Pasor=2:3
Q x+y=10,TE| SF
T E
14
K L 0
10

R 12 N x M
F
20 ABCD — Tpanenms 24 E £3=/1+ Z£2

BD =32




Pa3zaea Il. Ynpaxrenus 8 Tabanuax (VIll kaacc) e 101

Oxonuanue mabn. 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 M 9
BC|AD,x+y=9,6
B x c
7
(o)
X
8
K A Yy D




102 «® reomerpus. 3aaaqn Ha roToBbix uepTexax ars noarotosku K MMA u EI3. 7-9 kaaccol

NMPU3HAKH IOJOBUS TPEYTIOJIBHUKOB

Tabruya 15
Vrkaute napel 10J00HBX TPEYTOJBHUKOB U JOKAKUTE UX IOono0He.
1 5
Q
T
L
K
B D A R M
2 6
E F S
{ i ’ i E v{w\
M N F E
3 7 M
K Q
N
P
M T
N
4 ABCD — Tpanenus 8 | FDEB — HapaJIJIeJIOI‘paMM
B 3 | %’
A D A




Pa3aea II. Ynpaxrenus 8 Tabauuax (VIll kaacc) e 103

IIpooonsicenue mabn. 15

11 15
L
M 130° B
30
K 80° 30 45 45
30
A C 45
16
B
B
10 !
5
C
65}




104 «® reomerpus. 3asaum Ha rOTOBbIX YepTexXax ars noarotosku k TMA u EID. 7-9 kaaccel

IIpodoascenue maba. 15

17 21
A,
B %0
N, .
A
C, B,
22
N P
3 S
0 F o4
19 23
A
6 10 F
9
12 ¢k B
20 24 MNFE — napaJijiejorpaMm
K
S M
5 12 15

MR
M E




Pazaea Il. Ynpaxrenus B Tabauuax (VI kaacc) e» 105

OxoHuanue maba. 15

25 26 EKFQ — npAMOYTroJpHUK
A E N
E K
D B
Q F M
C

CPEJIHSAS JIMHUS TPEYTIOJIBHUKA

Tabauya 16
1 IaHo: 3 HNano: FSMN — npsamo-
B AABC YTOJIBHUK
N AC=20 )
M Payng — ? 0
C
A K F K N
2 I 4 Hano: ABCD — npsawmo-
YrOJIbHUK
T
K
F
£ Hano:
AKLM
Prgrm = 24
M Paprr—7?




106 «® reomerpus. 3asaqum Ha roToBbIX YepTexax aAsl NOAroTosku k [MA u EM3. 7-9 kaacce

IIpodonsicenue mabn. 16

rpamm, EO =4, ED = 3,

5 Nano: 9 Nauo: ABCD — Tpaneuus
M AKLM AD=2BC,EF —?
Pygrm —?
E F
K L AT D
6 | Mano: ABCD — mnapaJuieno- 10 Tlano: AMNQ —
?SMMB AC =18, AK — 7, PaBHOCTOPOHHUIA
— ! N _
B c ET —?
M 18 F
K
A D M o Q
7 Hano: 11 Hano: AABC
R ARFS B BC=6
RF = SF PAMEN - ?
F E
Pyprs = 30
S RS —7? c M A
RF —?
8 Hano: ABCD — mapaJiieo- 12 Hano: ABCD — uyeThIpex-

YTOJIbHUK
B E,F,M,N — ce-

"\\ DPEeAMHHI CTOPOH

EF, MN — ?




Pazaea Il. YnpaxHenus 8 Tabanuax (Vill knacc) e» 107

Oxonuanue mabn. 16

13 Hanmo: AMEN 15 Hano: AABC
E MN-KL=6 B AB =16
MN —? Payng — ?
K M
M~ N C K A
14 Ilaro: ABCD — xBagpar | 10 Hauwo: AMRS
S MR:MS:RS=3:6:4
B N M—? PAKLF = 10,4
Sancp MR, MS, RS — ?
M
L
M K
K S
F
A P D R

17 | Haso: ATLM

TL:LM :TM=4:3:5
PATLM=60,FE,EC,FC~?




108 «® reomerpua. 3asaum Ha roToBLIX YepTexax ars NoArotosku k WA u EI3. 7-9 kaacce

NNPOIMOPHUOHAJIBHBIE OTPE3KH
B ITPAMOYT'OJIbHOM TPEYT OJIbHHUKE

Tabauya 17
Haiinure HenssecrHnle nuHelinbIe aeMedTel AMNK (LK = 90°).
1 MN=26 |2 MN = 25
K M
E
10 10
N
M T k& N
2 MN=25 |6 MN = 50

12 ‘b§¢° 6




Pazaea Il. Ynpaxnrenms 8 Tabaumuax (VIll kaacc) e» 109

Oxouuarnue mabn. 17

9 | ABCD — napannenorpaMm 12 | MLKN — napannenorpaMmm
Sapcp — ? MN: :ML=2:1
Smnkr — ?
B C L K
6
AT 3 D
E M N
10 MNKP — Tpanenus 13 RKMN — npAMOYrojibHUK
SMNKP_? FE"NM,FE—?
R 6 K
N 16 K
12 4
E
F
M P
N M
11 ﬁCB ?— Tpanenusa 14 ABCD — pom6
B AC:BD=3:2
c 13 B OE 1 AB
E Sasor = 27
% Sapcp — ?
12 A C
D A D
15 TMNK — tpanenusa
MK =15
M N ME=9
Srunk — ?
T E K




110 «® reomerpus. 3asaumn Ha roToBbIX YepTexXax AAS MOArOToBKM K [MA u EMD. 7-9 kaaccoi

COOTHOIUEHUA MEXAY CTOPOHAMM U YITIAMH
B ITPAMOYTOJIbBHOM TPEYT'OJIBHHUKE

Tabnuya 18
Haiigure x.




Pazaea M. YnpaxHenus B Tabanuax (VIll kaacc) e 111

Oxonuanue maébn. 18

9 B 13 C
60°
. D 20 x
12
45°
C & - A B A
10 iM=x—2 |14] &
K
)
o
20
6
45°
L° > ® M . 459
M X E N
11 15
S
Pf
N M
T
X
60° o 45°
S 18 R R 6 E F
12
AD=x—7? 16 A, Spapc = 50
A%’
D
X
C B




112 «® Feomerpus. 3asadm Ha roToBbIX YEpPTEXaxX AAs NoaroToBku Kk MA u EM3. 7-9 kaaccel

COOTHOUIEHUS MEX/1Y CTOPOHAMHU U YITIAMHA
B MPAMOYT'OJIbHOM TPEYTI'OJIBHUKE

[—15?\
D

Tabnuya 19
1 ABCD — napannenor‘paMM 5 ML ||NK
SABCD M 1 Skimn —?
A /\/
(o O
N 7 E 7 K
2 | MNKP — napaJjiejorpaMm 6 KL — ?
Syngp — ? cos ZK—?
K
16
30°
N
M M
3 EF | KT, Sgprx — ? 7 | ABCD — npaMOyroJbHUK
S — ? cos ZACB — ?
E 4 F D (\:IABCD oC
Oy
6
K T A° —0 B
4 AD | BC 8 sin ZF — ?
SABCD —? E cos ZF — ?
C tg LF—2?
ctg LF—7?

L 18 K




Pazaea . Ynpaxnenns s Tabauuax (VIll kracc) e» 113

IIpodoncenue mabn. 19

O

AC = BC

13 AB =5 BC

sin /B —?

B . cos /B —?

tg 4B —?

NB—?
C A

10 NQ = MQ 14 | ABCD — npamoyronsauk
N sinoa— ?cosa—?
tgoa—?2ctga —?
ﬂ -9 B C
QF
F& Q 8 ’.
O
750
11 ABCD — rpaneuus 15 KMTF — rpanenus
Sipcp — ? sin ZK — ?cos ZK — ?
8 c M 4 T
[f
A 40 D K 10 F
12 KL=8 16 sin ZR — ?
sin ZK, cos ZK tg LR—?
K tg ZK, ctg ZK F 4 K
12
E ﬂi_] F 4\/§
E 8 R




114 e Teomerpus. 3aaaqm Ha roToBbIx YEPTEXAX AN NOATOTOBKH K TWIA m EM3. 7-9 kAaccel

Oxonuanue mabn. 19

17 LACB = 90° 20 AMNK — rpanenusa
N M £A =40
sina —7?
tga—?
13

1
k° A
18 Sapcp = 1242 21 CF — meauaHa
B ginJA— 2 B AB =12
tg ZA—? sin ZA—?
6@, ) cos ZA—?
A C
o
D c A
19 cos LB —? 22 MNEF — rpaneuus
B ctg ZB—? ME =8,sina — ?
15




Pazaea 1. YnpaxHerns 8 Tabanuax (VIll kaacc) e» 115

KACATEJIBHAS K OKPY)XHOCTH
Tabnuya 20

1 KL—? |5 ON =15, MN — ?
K L M

» Y

O O

6 OK = 6

ZMON =120°
MK, NK —?

3 /BAC—2? | 7 ZACB = 90°




116 «® reomerpus. 3asaumn Ha roToBbIX YepTEXax AAs NOArOTOBKM K TMA v EID. 7-9 kaacchl

IIpooonxcenue mabn. 20

MN—29 |13 y MA, NA — ?

12 MB=4 16 ABCD — Tpanenusa
AM =12 AD, BC —?
ZOMK = 30°
OK —?




Paszaen . Ynpaxuenus 8 Tabanuax (Vill kaacc) e 117

Oxonyanue mabn. 20

17 ABCD — pom6 | 21 OM =24
BF — ? ZAOB = 60°
B C Prayp— ?
(0] M
7
YB




118 «® reomerpus. 3anaum Ha roToBbIX YepTexax ars MOAroTosku k MMA u EMD. 7-9 kaaccot

HEHTPAJIBHBIE 1 BIIMCAHHBIE YIUIbI

Tabauya 21
Haiigure x.

1
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IIpodonsicenue mabn. 21

13




120 «® Teomerpus. 3araqm Ha roTOBbIX YyepTEXAX AN NOATOTOBKM K [MA v EMD. 7-9 kaaccys

[Ipoooaxncenie maba. 21

17

21

24

£LBAC = 40°
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lpooonsicenue mabn. 21

OM =x

120°




122 «® Teomerpus. 3asaum Ha roToBbIX YepTexax Ars noAroToku k FMA v EM3. 7-9 kaacchl

IIpoodonxcenue maébn. 21

33

37

B
34 S SN =x
Y K
N
35 39 KE =12
M MN =«
L
N
36 AB| CD
AB =12
N CD =16
MN =14
35° 55°
30 o
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IIpooonscenue mabn. 21

41 45
A
C D
B
AB+ CE=CD UCB - UAD=65° D
42 46 N

47

48

N
UAMB : VANB=5:11




124 «® Feometpus. 3anaumn Ha roToBbIX YepTEXAX AAS N10ArOTOBKM K TWIA u EI3. 7-9 kaacchl

Oxonuanue maébn. 21

49 52
UMN : UNK =31:16 WUBC: UCA=2:5
50 Y 53

B
UNM : UNK =20: 24 UAB : UBMA=3:5
51 54
UAB : UBC: UAC=T7:11:6 UAB : UCA=10:12
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YETBIPE 3BAMEYATEJIBHBIE TOYKHU TPEYI'OJIbHUKA
Tabruya 22

1 /NMK = 60°, MO — ? 5 | @M =9, BT =12, Syp0q — ?

N
10

M K

2 ZMKN = 66°, ZFNO — ?




126 «® Teomerpus. 3asaum Ha roToBbix YepTeXax AAS MOArOTOBku K TMA u EID. 7-9 kaacchi

IIpodonxcenue maba. 22

9 13 S —9
R AMRN
F E
K
M 20 N
10 g <MEF=60° 14 BC =20
11 Aa,=12 |15 MK = NK = 20
BB, =9 P — 35, MN — ?
A ABI-— ;5 M AMBN
B
B, K
A
B y c N

12 OK =8
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Oxonuanue mabn. 22

17 O — TOuKa Iepece4eHu s BBICOT
M B O, — TOYKa IIepece4yeHUA MeAUaH
MC = NC=26
MN =20
001 - ?
C
BIIMCAHHASI U OTIMCAHHAS OKPY)KHOCTHU
Tabauya 23
1 MK = NK = 26 3 Pygmn —?
K MN =20
OE —?
E N
2 A AB = 52 4
Pyape —?
O
8




128 «e® reomerpus. 3asaqu Ha rotosbix YepTexax ars noarotosku k MMA u EM3. 7-9 kaaccel

IIpodoncenue maon. 23

5 9 M KE —?
_? 0O
K E
6 —9110
7 AC =10
OD —?
A
8 MN —?
N
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IIpodonxcenue maon. 23

13

17

M MN =8 AC = BC
. QO — 2 OD = 0,4 CD
/\ Pyapc =40
Q T AB — ?
B
14 A0=20 |18 KO — 2




130 «® Teomerpus. 3asaum Ha roToBbix YepTexax ars noarotoskn k MMA u EF3. 7-9 kaaccwl

IIpoodonscenue mabn. 23

21

Sarer — ? 25 KE —?

o~
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IIpoodonxcenue maba. 23

29 BC—2? |33 L
00
A
30 N MN=214 |34 ¢
B
31 35 MK =16, ME, EF — ?

32




132 «® Teomerpus. 3aaaun Ha rotosbix YepTexax ars NOAroTosku k [MA u EM3. 7-9 kaaccol

IIpooonxcenue mabn. 23

37 Q 41
0K
38| B AC+Bc=17 |42
PA_?
C M A
39 M E N 43
MK = NK =30
KO:0OE=12:5
MN —? K
40| o —? /E:«F=1:2 |44
F
E M




Pazaea N. Ynpaxneuus 8 tabanuax (VI kaacc) e» 133

IIpodoncenue mabn. 23

45 |OK =12, AC = 20, sin/A — ? | 49 ON — ?
46
47 51 MN + LK = 20, SAMNKL = 24
M OE —?
N
o)
L‘KE K

E
M




134 «e Feomerpus. 3araqn Ha roToBsix YepTexax arg noaroroskn K VA w EM3. 7-9 kaaccel

IIpoooncenue mapn. 23

53 AD=BC, AB,DC —? |57 Papep — ?
A B
12
°0
15
D C
54 58 MN:NK:KL=2:6:17
M N  Pyngg =54
Q MN, NK,
KL,LM —?
L
K
55 59 | ABCD — Tpamnenus
- MN = 20 — cpenHAA JUHHUSA
= —9
AD =10, A0 — ? B o OK — 7
M f N
A % D
56 60 MNKP — tpanenus

MP =NK, SMNKP i ?
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IIpoodonxcenue mabn. 23

61 AD-BC=6, Pagcp — ? 65 EFMN — rpanenusa
C B NE=MF
f EF+ MN —?
D K A
62 MNKP — Tpanenus

LM, 4N, ZK, LP —?

16




136 «® Teomerpus. 3aaaui Ha rOTOBbIX YEPTEXAX AAS NOATOTOBKM K WA 1 E[3. 7-9 kaaccel

IIpoodoaxcenue mabn. 23

M

69 MN| KL, KN=NM= |73 | BC|AD,AB=CD,EF=8
=ML =10, MO — ? OK =5, Sapcp — ?
N 10 M
O
60°
K L
-0 KM FE. MO 2 | 74 ME | BK, MB = EK
SyExB —
71 ABCD — rpanenus
AD = BC,AB =18
OK —?
D, 2 _C
OT 0
A I\E B 7 D
72 | MP|NK, MN = PK 76 EF| TR, TR - EF = 14
MP - NK =6, Sypgny — ? Srrre —

£
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[Ipoodocenue mabn. 23

77 AB=CD, BC|AD | 81 ABCD — pom6
Sapep — ? /A —?
B c B 4 C
6
K
Og 0
24
1
A D A D
78 ABCD — kBagpar | 82 MNKL — pomb
AB = 12, OE—? SMNKL_ ?
D C

0]

N

N

79 | ABCD — npamoyroabHUK 83 ABCD — pomb

A0 — 9 AC = 32, P ~ 80, OE — ?
D C
D 16 C
12 O
O
A B A I B
80 | MNFE — upamoyroasuux | 84 AB =CD, BC = AD
KP - ? SABCD

E
Y
P
(0]
k 7 N




138 «® reomerpus. 3asaqn Ha rotosbix deprexax ars noarorosku k MMA n EM3. 7-9 kaaccol

Oxonvanue mabn. 23

85

AB —?

86 B

BEKTOPBI

Tabauya 24

YKaKuTe BEeKTODHI:
a) coHaIlpaBJIeHHBIE C BEKTOPOM 77i;
6) coHallpaBJIeHHBIE C BEKTOPOM 7i;
B) IIPOTHUBOIIOJIO}KHO HallpaBJIEHHbIE
cmui

P ¢ K

M A N

MNKP — mapaJielorpaMM
VrkauTe BEeKTOPHI:
a) KoJUIMHeapHBbIe;
0) coHallpaBJ/ieHHLIE;
B) IIPOTHBONIOJIOKHBIE;
r) paBHbIE
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IIpodonxcenue mabn. 24

EFQL — mnapajaelorpaMm
VKaXnuTe BEKTOPHL:
a) KoJuHeapHBIe; 6) cCOHAIIpaBJIeH-
HbIE; B) IPOTUBOIIOJIOXKHBIE; I') DABHEIE

ITocTpoiiTe BekTOp b — d

4

=

ITocTpoiiTe BeKTOD € + f AByMA cIo-
cobamu

8

A, B, C, D, E — npou3BoJIbHbEIE
TOUKH.
Haitqure cymmy

AB+CD+EA+BC+DE

5

Q
4

—

ITocTpoiiTe BekTOp d + b AByM# clo-
cobamu

9

M, N, E, F, K — npousBoJIbHbIE
TOYKH.
JlokasaThb, 4TO

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

6

ITocTpoiite BexkTOp £ — 77

10

IocTpoiiTe BekTOp d + b + ¢




140 «e Teomerpus. 3aaaun Ha roToBbix HYepTeXax aAs noarotosku K [MA u EMD. 7-9 kaaccl

IIpooonacenue maon. 24

11 F E

M N

MFEN — napainneyorpaMm
JlokasaTs, 4TO

MO +FE +OF + EN = ME +FM

15| g i T

R K

RSTK — mnapaJejiorpaMM
Bripasure BEKTODHI RK,KT, SR ue-
pes BeKTOPHI /M U 7i

12

Haiinure X, ecau

CD+X+BC+AB=EF + AE

16 F

MNFE — mnapanjejlorpaMm
Bripasure BexTopsl EA u FB uepes
BeKTOpel FN =mu MN =1

13 T

R ——=s

Bmpasme BEKTOD SM uepes
SR=auST=5%

17

BripaguTe BeKTOp KO yepe3 BEeKTO-
pot MK = d u MN =5

14 A

18

MNKP — mnapajuiejorpamMm
Bripasure BEKTODHI OM u MA ue-
pes BekTopsl MP =d u MN = b

ABCD — napa.u?lenor'paMM
DK:KC=1:3 o
Bripasure BekTopsl AK u KB uepes
BekTOoppl AD =G uAB =10
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IIpooonsicenue mabn. 24

23 B ¢
A D
M — cepeauna BD
MK :KN=3:2 N — cepeauna AC
Bripaszute BekTop AM uyepes BeKTO- 1 .
pe1d=AK ub=AN IokasaTs, uro MN = E(AD+CB)
20 | & 24
A

|| = l7i| = |R|
HokaszaTs, 4TO

Flr+i+k=0 m
ﬁ o
O KN,
EA:AF=2:5 K SN
Bripasute BeKTop KE uepes BeKTO-
peimi=KAwuin=KF k i
21 AM = m, AN = ii 25
7l = 1 = 1 g
Il = 2
HokasaTs, 4TO
m+n+k=0 .
n
139
k
26
M F—— o f N

HokasaTb, 4To ~ KA=8
AM + AN +AK =0 Haitgure | AK — AN + KM |




142 «e reomerpus. 3araquu Ha rotosbix yeprexax ars noarotosku k [MA u EI3. 7-9 kaaccs

IIpoodonscenue mabn. 24

27
s 31
C
P III, i’_‘ III’ K A 16 B
Kp=12 p=AB+AC-BC
Haiigure | KP — KS + PT | o — ?
28 04 32
N E B
0
18
M F c A
Haiigure | MN + NE - MN - OF | |l¥|=§5+ﬁ—CA
B —?
29| E 10 K 33
B 8 c
0)
M 6
EN =12

Haitaure | MN + ME — EK — OF |

Haitaure: |AB|, | BC |, | DC|, | MC|

30

Haitnure | KE — KM + KN |

34

459

Haitaure: |BD|,|CD ]|, |AC|
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Oxonuanue mabn. 24

35 B 5 C 36 Haitqure:
K a)| MK + MN |,
6) | MK + KN |,
B)| MK + NK |,
r)| KM -KN|,
A 13 D a) | MK - MN |
ABCD — rpanenns ,
i=CD-BC +AB M ) N
Haitaure: ||
37 7 Haiigure: -
1)| EM |- |EF]|,
2)| EM - Ef_‘l_,
3)| EM | +__|_Ef‘ l,
16 4) | EM + EF|,
5) | ME | +EF ls
6)| ME + EF |,
7| ME |- | EF],
P — )| ME| - | EF|

8)| ME - EF |




144 «® Teomerpus. 3anaqu Ha roToBbix YyepTexax and noarotosku k [MA v EM3. 7-9 kaaccel

CPEJJHSAA IMHUS TPAHELIUH

N E

Tabruya 25
1 AB=CD =15, Pygcp — ? Pupcp =36, AB — ?
B C B c
Mg 25 XN B 10 F
A D A D
2 Pyner =30, KR —? SQ = TR =20, ST, MN — ?
F E S T
K R
> M N
60°
M N Q R
3| QR-SM=8,SM, QR —? /FEM =150°,AB — ?
S M
F 4 E
E 20 F s 5
Q R K M
4 MF =2 NE, NE, MF — ? SK =8, RT,EF — ?

s, 10 @
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IIpooonxcenue mabn. 25

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

tga—?

E F
M N
o
Cc K




146 «® leomerpus. 3anaqmn Ha roTosbIx YepTeXax ars NOAroToBKM Kk [MA v EM3. 7-9 kaaccy

IIpooonocenue mabn. 25

L M
E F
o
K N

17 MN =68, AB-DC=64 |21 AD=2BC,EF —?
OK —?
18 PQSRM =48, EF — ? 22 SMNRQ = 20, sinM =0,8
TE — ?
N R
S R
T E
% (5]
Q 18 M M Q
19 AB=8,EF—? |23 BC:CD=1:2,EF=20
BC —?
C 10 B
60°
D A A
20 OM=6,0N=8,EF—°? |24 KF=RN,KE=10

TS —?
K R
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Oxonuanue mabn. 25

25

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

26

KF=2,MN =14
MN — cpenuas nuHUA
BC,AD — ?




148 «® Teomerpus. 3asaun Ha roToBbix YepTexax ars noarotosku k TMA v EMD. 7-9 kaaccs

IX kAacc
KOOPIMHATHI BEKTOPA
Tabauya 1
1 a 4
L < n K M N
m
M N

MNKL — napaijiejorpaMm
Bripasure BexTopsl LN u KM ue-
pe3 BeKTODEI 1 U 7

S
TMNS — napalleJIoTpaMM
Boipasure BexTopbl TM u ST ye-
pes3 BeKTOpbl d U b

2 D C

A d > B
ABCD — napannenorpamMmm__

Bripasure Bexropsl BD u CA ue-
pe3 BeKTOpEI d 1 b

5 M K

F i > E
MKEF — napaijlejorpaMm
FT:TK=3:1

Pasnoxure Bektop FT 1o BekTO-
paMm m u 1

3 K M
7
& »
F ) E

FKME — npAMOyroJbHUK
Bripaszute BekTopsl EK u FM de-
pe3 BEKTOPHL /7 U 1l

6 B FENM —

napaJijieso-
rpamMmm
Ha#igure (ecnu
3TO BO3MOXKHO)
TakKoe 4ucio k,
4TOOBLI BBIIIOJHA-

M N JIOChH paBEHCTBO:
a)FN =k-FO; e)FA=Fk-NF;
6) MO = k- ME; x)AN = k- FA;
B)ON = k- NF; 3)FN =k NA;
r)FM =k-NE; w)NE=k-EF;
n)m=k EF; K)TO=k°W
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MPOCTEUILHE 3AJIAYY B KOOPITUHATAX

Tabauya 2
1 | Haso: OK=3,0M =2 Dano: M (3; 5), N (-2; 4)
HaiiguTe KoopauHaTH Bep- Haijigure KOOpANHATHI BEKTO-
musE AMOK pa MN
Y N
M /
M
0 K X
2 | IDaso: TOCM — upsamo- Iano: A (2; 6), B (6; 2)
YroJIbHUK Hajigure KoOpAUHATEI
HaiinuTe KoopauHaTH Bep- TouKu M
mus O, T, M, C
Y B
C M
L !
3
A
O 6 T X
3 | HDamo: MQPN — xBanpar Tano: A (2; 4), B (0; 18)
M (-2; -2) Haiinure KOOpAHUHATHI
Haiifure KoopAUHATEI BEPILIUH Touku C
Q, P};N Y, A
Q
i B
! 0 I >x c
M N
4 |HOaso: TQM R — napajuiesiorpaMm Hano: M (4; 6), N (x; 1)

R (0; 0), M (10; 0), @ (24; 6)
Hafigure xoopauHaTy Bepiuu-
HBEI T

L]

Haiigure: x

13

\




150 «e® Feomerpus. 3aaaun Ha roToBbix YepTexax ars noarotosku k TMA v EM3. 7-9 kaaccs

IIpoodoaxcenue maba. 2

9 | Hano: S (2x; -2), T (6; 4x) 13 | mamo: A (3; 3)
Haitgure: x Haiigure KoopaHnHATHI
Touku M
A
T 14 S
O- —O »
/] O i
M
10 | mano: A (1; 2), B (x; 0) 14 | mano: A (1; 2), B (7; 10)
Haitgure: x AC:CB=1:3
Y Haiigure KoopauHATHI
A Touxku C
B
C
A
0 B X
11 Hano: A (3; 0), B(2; 5) 15 Hano: P (6; 3), M (14; 9)
Haigure: AB PM:MK=2:1
y B HaitnuTe KoopaAUHATHI
A TouKu K
P
ol A M
X K
12 | Hano: C (1; 4), D (0; 3) 16 | Oano: E (2; 2), F (6; 10),

Hawngure: CD

Y, C

K (x;0)
v Haiigure: x

A F
E
K X
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Oxonuanue mabébn. 2

17 Havo: AMTN

M (8;0), N (6; -1), T (3; —4)
Haitaure: Pypry

T

N

19 Hano: AMQR

M (6; 3), Q (0; 2), R(1; -5)
Haitgure: RE

M

R"

18 | mano: OBCA — napanneno-

rpaMm
B(3;2),0A=6
Haitaure: AC, OC u xoopau-
HaThI BepminHb C

Y

B c

20 | mano: OABC — rpanenus

AB=5,0C=12,A(2; 4)
Haitgure: BC, OB




152 «® Teomerpus. 3asaqu Ha roToBbIx YepTexax Ars noarotoskn k TMA u EM3. 7-9 kaaccel

NPUMEHEHHUE METOJA KOOPAUHAT
K PEIHEHHIO 3AJAY

Tabruya 3

1 Hano: AMKN
KP =80, MN =40
Haignre: MF u NE

4 Ilano: AABC

B (0; 0), C (65 24/3), A (4; 44/3)
Haitoure: ZA, /B, ZC

2 Hawno: ATRS
RT =TS
TE=8,RS =24
Hailignre: SK

T

E

5 Ilano: AABC

BD =12
Haignre: AE

3 | Hamo: AMCN
CD =20
Ha#igure: NF

c

6 | Hano: AMKF

Z/KMF = 45°
Haiignre: ME
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Oxonuanue mabn. 3

Hano: AABC Hano: AMNP
Haiigure: AE M (4; 8), N (8; 2), P (14; 6)
Haigure: LM, LN, LP
B
N
8 E
60° j 2]
9 | Hamo: AKDP
Haitanre: KE
D
@
W E
45°




154 «e® Teomerpua. 3asaqu Ha roToBbIX YepTeXax ars MOAroToBku k MMA u EM3. 7-9 kaaccwl

YPABHEHME OKPYXHOCTH

Tabnuya 4

1 | Hauo: 0, (-4; 2), 4 (0; 5)
CocraBbTe ypaBHeHHE
OKPYKHOCTH

Y
A

Hano: K (-2; 6), M (2; 0)
CocTaBbTe ypaBHEHUE
OKPYXKHOCTH

2 Kaxkue us Touex A (0; 4),
B (5; 0), C (3; —4), D (4; -3)
IPUHALIEHKAT OKPYIKHOCTH?

Hano: M (0; 2), H (6; —2)
CocTaBbTe ypaBHeHHE
OKPYKHOCTH

3 | mamo: 0, (2; -4), M (5; 0)
CocraBbTe ypaBHEeHHE
OKPYKHOCTH

Y
T N\

X

Hauo: T (-2; 3)
CocraBbTe ypaBHEeHUE
OKPYXKHOCTH

Ay
-
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IIpodoaxncerue mabn. 4

Hauo: Oy (4; 5), O)M =3 10 | Ha OKPYKHOCTH Haiigure
CocTaBbTe ypaBHeHHNE TOYKH:
OKPY’KHOCTH a) c abcuuccoit x = 2;
6) c opauHaTOit y = 4
~ 9)2 —4)2 =
Y, y (x-2y+@y-4¢=9
M
O ool
O VX OI ‘VX
Nano: OK = 5, A (4; -3), 11 | Damo: B(-2; 6)
B(3;4) CocraBbTe ypaBHEHHE OKPYXK-
Horaxure, 4To AB — xopna HOCTH, IpPOoXoAAllei yepes
OKPY’>KHOCTH TOuKy B
Y
K
0 X
Haiianre TouKH: 12

a) c abciuccoit x = 2;
0) ¢ opauHaToit y = 3

Hano: A (0; 2), B(-3; 1)
CocraBbTe ypaBHeHNE OKPYXK-
HOCTH, ONPOXOAAlle# yepes
TOUKY B




156 «® Teomerpus. 3asaqn Ha rotosbix HepTexax ars Moarotosku k TMA u EM3. 7-9 kraccobl

Oxonuanue mabn. 4

13 | Hano: M (-3; 0), N (0; 9), | 14 | Hauo: M (-2; 3), N (4; -3),
0, (0; yo) MN — guamertp
CocraBbTe ypaBHEHHE OKDYK- CocTaBbTe YpaBHEHHE OKPYIK-
HOCTH, OPOXOAsALIeN yepes HOCTH, OIPOXoAsAllei yepes
Toukn M n N ToukKu M u N
YAN
>Ol
(0]
M X
YPABHEHME ITPSIMOM
Tabauya 5
1 | Hano: A (3;9) 2 | Hano: B (-3; 10)

CocraBbTe YpaBHeHUE IPSA-

Mo MN
Y,
4 M
A
0 IN

CocTaBbTe ypaBHeHUHE IIPA-
moit KT

~
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IIpodonycenue mabn. 5

Haﬁun’re: SAMON

Hauo: A (1; 10), B (—1; —4)

CocTaBbTe YpaBHeHHUE IIPA-
moit AB

L

Hano: A (2; —10)

CocTaBbTe ypaBHEHHE IPA-
MO, IIPOXOAAIle uepe3 TOU-
KnOuAd

Haiigure: SAMEN

Yoy = 3
Yy E&L %M
0] X 0] X
y-3x+6=0
N
A
Hasigure: Sppac Hano: AABC

Max=-1

2x+y+4=0

A(8;12),B(-8;0),C(-2;-8)
CocTraBbTe YpaBHeHUE MeANa-
ol CM




158 «® Teomerpusa. 3aaaqm Ha roTosbIx YepTexax as noarotosku k TMA u EM3, 7-9 kaaccl

Oxonyanue maba. 5

9 Hano: MTLK — rpanenus

M (—4; —4), T (-6; 2)’

L (14; 14), K (6; 2)
COCTaBbTe YpaBHeHHe guaro-
Hajgu ML

T L

10 | Mawo: ABCD — pom6
AC=20,BD=38
CocraBbTe ypaBHEHHE IpP-
MBIX, conepmamnx CTOpOHLI
poMmba
B
A C
D

PEHIEHUE TPEYTIOJIbBHUKOB. IVIOIIAlb TPEYTOJIBHUKA

Tabauya 6

HaﬁﬂI/ITe: SAMNK

Hartigure: Spypc
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IIpoodonaicenue mabn. 6

Hamo: SAEPF = 20
Ha#nure: EP

Haso: ZRMQ@ = 135°
Haigute: Syrpg

T Q
10
5
M

Hauo: Syyer = 90 Hano: ZEPM = 120°
Haiigure: BR Haiigure: Sypkp

K

5 M
8

Hano: SAEFQ = 8\/§
Haiigure: ZEQF

E

Hano: ABCD — mnapaJuieio-
rpaMm

Sapcp = 50V3

Hal'«'mn're: PABCD

20

D X60°
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IIpooonrsicenue mabn. 6

9 Hano: MNEF — napaJjuiejo- 12 Hauno: ABCD — mnapanieno-
rpaMMm rpaMM
Suner = 2532 (}:;)SUZB =.—SO,6
Haitgure: Pyngr AUANTE: SABCD
Mo N B 16 C
30
5 10
F E A D
10 Hauo: ABCD — mnapaJsieio- 13 Hano: ABCD — npsamo-
rpaMm YrOJIbHUK
BD=16,AC =20 AC = 26
Haﬁm/l're: SABCD Haffmwre: SABCD
B C B C
Do o
A D A D
11 Hano: KEMR — napainneJso- 14 Hano: MNKL — napanneno-

rpamMm
KM =12, RE =20
Haiinure: Sxemr

K E

{a

rpaMm
Haiinure: Sypxr — ?
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Oxonuanue mabn. 6

15 Havo: TKNM — napaJiieio- 17 Hano: ABCD — mnapaJjieso-

rpaMMm rpaMM
Hatigure: Sy sin ZADB =4/5
Hai/'mn're: SABCD
A D
V41
B C

16 Hauo: ABCD — napaJneno- 18 Hano: ABCD — Tpanenus

rpaMm AC=8
cos LZA=1/3 Haiigure: Syupcp
Haiignre: SABCD

B C
/ /
A° 6 D

19 | Jauwo: KLMT — Tpaneuusa
Haitnure: Sgryr
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PEINEHUE TPEYT'OJIBHUKOB. TEOPEMA CHHYCOB

Tabauya 7
Haiigure x, y.

1 5 | cp— 6ucceKkTpHca

3 7 | zK:zL:zM=4:2:3
M
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IIpooonswcenue mabn. 7

9 132 13 | MNEF — napajjiejiorpaMM
MK=-"2 EF= ZMFE = 120°
N E
40°
Y 24
10 14 | ABCD — mapansnenorpaMm
BD=x,AC=y
B C
4
X
A 6 D
11 15| PNQR — napannenorpamm
PQ =20
B N y Q
139
v 20
25°
P R
12 ME — 6uccexkrpuca 16 ABCD — nmapaJjienorpamMm
£ZM = 30° AC=x,BD=y
MK=KT=y
B C
K
E
T 8
\/5 v, 60°
M A 12 D
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17 FEKP — napaJjuejnorpaMm

EP=x,FK=y

E K

25°

Oxonuanue mabn. 7

PEIIEHHUE TPEYI'OJIBHUKOB. TEOPEMA KOCHHYCOB

Haiigure x, y.

Tabauya 8

1

M

10
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IIpooonsicenue mabn. 8

QN =12

9 |eq

RM =x
Yy
11 M
5%,
R 8 T
10
0 C
B Cc 20
6 x 15 B
60° Y
D A4 D
ABCD — mapaJiieJorpamMm 11
AC=8,BD=6 M
o0
x Y
R 13 T

MNEF — napaJjureaorpaMm
M FN=x,ME=y

12 x:y=38:8

42
V
)
6‘00
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IIpooonxcenue mabn. 8

13

My Mr=14 |17
13 T
P
15
R

14 AC =44 | 18 | ABCD — mapannenorpamMm

x:y=2:3

C — =
37 BD=17,AC=19
B
15 D
14
A

15| ME|Fr,MK=-EK=50 |19

D y Cc
éx ;
A B
T L\
N y
K R
24
P

K
F,
Y
M 60 E
16 | P DM =x |20 | ABCD — napannenorpamm
BD=x,AC=y
x:y=2:3
A
40
23
C
B
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Oxonyanue mabn. 8

21 23 | MFEN — napannenorpamm
p ME =14,FN =12
6 x—y=4
o 1 F E
x Yy
L
R
M x N
22 24 | aBcD — napaJljieJIorpaMM

AD=BD=x,AB=y
x—y=11,AC-BD =2

B c
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CKAJISIPHOE NPOU3BEJEHUE BEKTOPOB

Tabauya 9

1 MNKP — kBaapar
._—.__./\._ —
Haiqure: MP, MK

P? oK

M $N

Haunpgure: NM-NS

2 | ABCD — IPAMOYTOJBHUK
|BA|=6,|BC|=8
Haitgure: | BD |

A D

Hangure: MN - MK

45°
M 2 K

3 Haiigure: Q—R -RT

Haunpure: cos o
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IIpoodonscenue maba. 9

10 | aaB
Z/KML = 90°, KL = 22 AaBC o - Be
Haitnure: MN - KL Haitnure: AB - CD
K C
N 9
Ali L A D B
A (—4;8), B(2; 14),C (4; 0) 11 MNKP — npsaMOYTOJBHUK
Haiinure: cos ZC Haitgure: OP - OM
A p K
4 O
30°
B c M N
AFEM 12 | REFT — NpPAMOYTOJbHUK

FE=EM=FM
Haiigure: EF - EM

=
=

E F
% 5
120°

R T

Haitgure: OF - FT
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Ipooonscenue mabn. 9

13 | AABC — pasmocroponnmit 16 | 4 (2; 4), B(2; 8), C (6; 4)

Haitaure: BD - BC Haiigure: ZCAB

B
C
3
o
A D C A - B
14 agb=4 171 M (-1, 3), N (1; -B)
AuIUTe. OAMKN K (0,5; \/g)
Haipure: LM
K
M*® N

15| aABcD — mapaJijielorpaMmM 18| E (-1;5), F(2;8),T(3; 1)

i -b=+3 Haiigure: cos ZE

Haiigure: Sypcp

E
D C
3 / F
30° -
A a ~ B T
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Oxonuanue mabn. 9

19 FMNE — tpaneuus
Haiigure: FE - NM

75° 15°

10

°E

20

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

AJIMHA OKPY)KHOCTHU. VIMHA AYT'U

C — anuHa OKPYXKHOCTH, [ — AJIMHA OYTH.

Tabauya 10

1 | UAmB =120°
Haitgure: [

2

{=3n
Haitnure: VKmM
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IIpooonicernue mabn. 10

3 Haiigure: C

12
CJK \o

o0
c\ Js

K L

M

SAABKDEF = 72\/§
Haitanre: C

4| c=4n
Haf«inn’re: SKMNT

OM=12,AB =10
Hanngure: C

3 | UAmB=120°, C = 8ny3
Haitnure: AB

MN =48, 0K =10
Haitnure: C
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[Ipooonaicernue mabn. 10

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

10 C=24n 13 P — nepumerp

Haitnure: UAmB C-P=T7
Haitqure: C
11 UMmN : UNnM =2:3 14

Haianre: UMmN, UNnM

Haisigure: C
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IIpoodonxcenue mabn. 10

15 | AB|| MN, MN =16,4B=12 | 19 ME =15
Hatinure: C x  Haiiqure: C
16 Haitaure: C 20 KM =6,RT =14
Haiaure: C
K
F E
R K T
17 Haniaure: C 21 Haitgure: C
A 16 D
60°
K L
18 Haitnure: C 22 Haitgure: C

M
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Oxonyanue mabn. 10

23 Haiinure: C 25 BD=12,AD =16
M Haitnure: C
. B
D
24 EF =16 26 KM =6, KT = TM
Haitnure: C K Haitnure: C

\ 30°

°F

T

27

KE =20, KM =KN =25

sin a = 0,8
Haitgure: C
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IIOUIAID KPYTA
Tabauya 11
C — nivHa OKPYXKHOCTH, | — nnuHa ayru . Halaure Syp.
1 c=4Jn | D
(/'
2 AB=8 | 6

60°

7
M P
4 AB=BC=4C=12| 8 ENMF — Tpanenus
C EN=FM
N M
(0]
o
oO
45°
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IIpooonscenue maban. 11

9 ABCD — Tpanenusa 13 KTLP — tpaneuns
AD=BC=6,S=12
D C
oO
A B
10 TMNK — tpamenus 14

TM = KN, STMNK = 125

11 ABCD — tpanenus | 15
AB=CD,
AD =2 BC,
3
MN =—
J2
D
12 4 16 MNKT — KBajpar
Syren = 2 +ﬁ M Sz~ Skp = 86

o
607 &
M N
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Oxonyanue mabn. 11

17

MRST — xBagpar
Syp — Sks = 456

21

EF=3
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Oxonyanue mabn. 12

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

K




Pa3saen Il

PEILEHNA HEKOTOPbLIX 3AAAYH

oooooooooooooooooooooooooooooooooooooooooo $000000000000000000000000000000000000000000000000000000

VIl kaacc

K TabAnue 1

8. IIycts LPOS = £SOT = x, LTOQ = ZQOR = y. Tak xaxk ZPOR = 180°,
Tox+x+y+y=180, unu x + y = 90. 3vauur, LSOQ = x + y = 90°.
Omeem: 90°.

11. ZMSK + ZPSN = 180° — 90° = 90°. Tak kak ZMSP = ZNSK (no yc-
JoBHI0), To LMSK = /PSN =90°: 2=45°, rorna /ZMSP=,/MSK+ Z/KSP =
= 45° 4+ 90° = 135°.

Omeem: 135°.

K Ta0Anne 2

5. ITycts L1 = £33 = x, L2 = /4 = y (10 CBOMCTBY BePTHKAJIbHBIX YIJIOB),
Torjga noayuum 2 - (x + x) =y + y, otkyzsa y = 2x; £1 + £2 = 180° (mo cBoii-
CTBY CMEXXHBIX yIJIOB). 3Ha4uT, x + y = 180. Tak kak y = 2x, To x + 2x = 180,
3x =180, x = 60, y = 120. UTak, /1 = £3 = 60°, L2 = Z4 = 120°,

Omeem: 60°, 120°, 60°, 120°.

11. Iycrs L2 = £3 = x, Torga £1 = 180° — (£2 + £3) = 180 — 2x. Ilo yc-
noBuw L1 — /2 = 75°. 3uauut, 180 — 2x — x = 75, oTKyzma x = 35, 1. e. L2 =
= /£33 =35° £1=180° - 70° = 110°.

Omeem: 110°, 35°, 35°.

K TabAnue 3

17. Tak xax AC = BD, BC = AD (uo ycinosuio) u AB — o6111asa CTOPOHA, TO
AACB = AADB (uo I1I npusuaky).

M3 paBeHCTBa 3TUX TPEYyroJbLHHUKOB clenyeT, uyTo ZC = /D ¥ Tak Kak
BC = AD, AO = BO, to CO = OD. Kpome Toro, ZAOC = £ZBOD (xakx BepTH-
kanpHble). 3Ha4UT, AAOC = ABOD (uo II npusnaxy).

3ameuarnue. AACB = AADB no I npussaky, Tak Kak AC = BD, ZCAB =
=/ABD u AB — obuias cTOpoHa.

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

2) A DEF = ACFE (mo III npusuaky), Tak kak EF — o06iiaa cTopoHa,
DE = CF (umo poxasanaomy), DF = CE no ycnosuio (DO = OC u OE = OF),
torga £LDFE = Z/CEF.
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3) ADAF = ACBE (uno I npusuary), tak kak DF = CE, AF = BE (AE =
= BF 1no ycnoBuw), EF — o6masa yacts) u LDFA = ZCEB (110 fOKa3aHHO-
my), Torna AD = BC.

4) AAED = ABFC (no III npusnaxy).

K TabAnue 4

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

IIo ycaoBuw Py, - P; =3, unu MS + 6 + MN — (18 + MS) = 3,
MN - 12 =3, MN = 15.

Omeem: 15.

K TabAnue 5

17. B AAMC AM = MC (nio ycaoBuw), meaguana MN saBasercs OucceKT-
pucoii, Trorga ZAMC = 50° - 2 = 100°, ZCMB = /CBA = 180° — 100° = 80°
(CB = CM 10 yci0oBHIO).

Omeem: 80°.

K TabAuue 6

33. Tak kax AQNR — paBuobeapennsnlit (QN = QR) u ZNQR = 30°, Toraa
ZRNQ = ZNRQ = (180° - 30°) : 2 = 75°, torga ZKN@ = 30° + 75° = 105°.
Ho ZNQM = 30° + 45° = 75° u, Tak kak ZKNQ + ZNQM = 105° + 75° = 180°,
o KN | MQ (1o 111 npusHaKy napaiieJbHOCTH MPAMEIX).

K TabAnue 7

13. I cnocob. LA = /£1+ £2=60°, £LC = 25°, Torga £/B = 180° — (60° + 25°) =
= 95°, gaauur, LZAEB = 180° - (30° + 95°) = 55°.

II enoco6. LZAEC = 180° — (L2 + £C) = 180° — 55° = 125°, rorna ZAEB =
= 180° - 125° = 55°,

3amevarue. 3ajady MOMKHO PEIIUTh MHAYE, UCTIOJb3YA 3JieMeHTh AADE.

Omeem: 55°.

K TabAnue 8

10. Tak kak RO L PS u PO = OS, to APRS — paBHOOeIpeHHLI#, TOTga
ZP = ZRSP (110 cBOiiCTBY).

IIyets £TSR = 3x, ZRSP = /P = bx, Torga £LTSP = 3x + 5x = 8x. Tak
Kak ZT = 115°, To moayuum ypaBuernue 115 + 5x + 8x = 180, orkyna x = 5,
T.e. ZP = 5x = 25° TSP = 8x = 40°.

Omeem: 25°, 40°.

K TabAnue 9

30. ITo ycaosuo MK = KS, suaunt, AMKS — paBHOOe/peHHEI}, TOTAa
LM = ZMSK = 35°. Asajoruuydo B ASPN ZPSN = 25°. BAMSN £LMSN =
= 180° — (35° + 25°) = 120°. Caeposarensuo, LKSP = Z/MSN - (LMSK +
+ ZPSN) = 120° —- 60° = 60°.

Omeem. 60°.
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K TadbAnue 10

10. AMKN — pasHOCTOpPOHHMI (110 ycaoBuw), Torga LK = 60°; RK | PR,
sgauut, APRK npamoyroasuslii, rorga ZRPK = 90° — 60° = 30°, . e. RK =

- %PK. Ho PK = %MK= %MN=6,5, 1. e. PK = % ~3.25u NR=13 -
- 3,25-9,75.
Omeem: 9,75.

21. BAAME ZMAE = 90° - 65° = 25°. BABCE ZCEB = 90° — 40° = 50°,
ZBEM = /CBE = 40°, Torga B AAEB /ZBEA = 90° + 40° = 130°, 3uauur,
ZEBA = 180° — (25° + 130°) = 25°, 1. e. BE = AE.

BAAED /DEA = 90°, ZEDA = 45°, rorga £DAE = 45°, AE = DE. Cnepo-
BaTesbHO, BE = DE, 3uaunt ABED — paBHOOeApeHHHH, rae LBED = 40°,
rorga ZBDE = (180° — 40°) : 2 = 70°.

Omeem: 70°.

K TadbAmue 11

9. Tak kax AD = BF, DC = CF (uo ycioBuw), To AACB — paBHOGeZpeH-
HHI, Torna ZA = £B (uo cBoiicTBy). 3uauut, AAED = ABMF (nio runoTedyse
H OCTPOMY YIVIY).

K 1abAnue 12

16. MN — uckomoe paccrosuane. Ilo yemosuio BC = BM = MA = MC = 8,
3Ha4YuT, ABCM — paBHOCTOPOHHHI, T. e. LZCMB = 60°, Torna £LBMA =
= 180° - 60° = 120°, u, rak xak M N — BrIcoTa paBHOGeapeHHOT0 AAM B, TO
MN — o6uccexkrpuca, T. e. ZAMN = 60°, rorga LA = 30°, 3Hauur MN =
= —l—MA =4,

2

3ameuanue. MoxHO KCIIONBL30BaTh Teopemy Pajieca U TeopeMy O CpegHeH
JIAHUY TPEYTOJbHHUKA.
Omeaem.: 4.

VHI kAacc

K TabAnue 2
24. B napannenorpamme ABCD /D = 4B = 90°, rorga LA = Z/DCB = 90°,
T. e. ABCD — npaMOYrojibHHK U, Tak Kak DC = CB, To ABCD — kBajpar.
ITockonbky ZMCB = 60° u £B = 90°, o ZCMB = 30°, Ttornqa CB = %MC =9

(mo cBolicTBY KaTeTa, Jiexkalero npotTus yria B 30°).
CnepoBaTesibHO, P =9 -4 = 36.
Omsem.: 36.
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K TabAunue 4

8. Tak kak SFTM — mnapannenorpamm u SF = SM (1o yciaoBUw), To
SFTM — pomb, torna ST | FM wu nuaronanu ST u FM pomba ABAAOTCA
fduccexkTpucamu ero yrios. Ilyets Z2 = x, Torga £1 = 10 + x, 3uauurt, £1 +
+£2=90°, umu 10+ x + x =90, 2x = 80, x =40, 7. e. L2 =40°, L1 =10° +
+ 40° = 50°, Torna LFSM = LFTM = 80°, LSFT = ZSMT = 100°.

Omaem: 80°; 80°; 100°; 100°.

K TabAmue 5

10. B napannenorpamme ZR = 90°, suaunt, EMKR — OpAMOYTOJbHHK.
Tak Kak LEFM = 45°u /R = ZM = 90°, to AEMF — paBHOGeIPEHHBIH 1
ME = MF.

IIycts FK = x, Torna ME = MF = x + 6 u MK = 2x + 6. Ilo ycaoBuio
sagaun P = 36, torma umeem ypasHenue 2((x + 6) + (2x + 6)) = 36, oTKyna
HaxoguM x = 2, 3Hauutr, ME=KR=x+6=8 MK=ER=2x+ 6 =10.

Omeem: 8; 8; 10; 10.

K TabOAuile 6

18. Tak kak ABCD — rtpanenusd, To AB || NM, torna ZANM = 70°,
ZNAB = 180° - 70° = 110°.

ITockonsry NB — 6Guccextpuca LANM (mo ycaoBuw), to LZANB =
= /BNM = 35°. Ho ZBNM = z = 35° — KaK HaKpecCT JiesKal{ue YIJbl Ipu
napanjieJbHbIX TPpAMBIX AB u NM u cekyiueit BM, torna LZNMB =z + 45° =
= 80°u LZABM = 180° — 80° = 100°.

Omeem: 110°; 70°; 100°; 80°.

K TabAmnue 8

15. IIo ycnosuw DE = FC = %EF, T.e. EF = 2DE = 2FC. B AEKF nupo-

BegeM BeicoTy KM, Torna EM = MF = DE = FC. 3amerum, uro AADE =
= AKME (DE = EM nu ZAED = /KEM; /D = LZEMK = 90°) u AEMK =
= AFMK (o aBy™ rareraMm). AHajmoruuao AKMF = AFCB.

Ilycte DC = 7x, Torna AD = 4x u Sypep = Tx * 4x = 28x2, Ilo ycaosuio

Srrxr = 28. Ho EF = DE + FC = %DC = »;—x u KM = AD = 4x, Torga

SAEKF = %EF-KM, unu Sypxr = %%x~4x =28, uin Tx2=28,x2=4,x=2,
Torga SABCD =28x2=28-4 =112,

3ameuanue. MoxHO TOKa3aTh, YTO Sypep = 4Saekr-
Omeem: 112.

K TadAnue 9

17. Ykasanue. OGosnauuts AD = x, AB = y, Torna 2(x + y) = 20. Ilycrs
S — muomanbk napajjgejgorpamma, Torga x - 2 -4 =y + 2 - 6. [Jajee pemuTs
cucTeMy ypaBHeHu# x + y = 10; 2x = 3y, u 1. A.
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22. IIycts B mapanneinorpamme ABCD puaronanu AC = dy u BD = dy, rae
AC =16, BD=12. Tak kak AO = OC u BO = OD, To AAOB = ACOD (1io I npu-
3HAKY paBeHCTBA TpeyroiabHUKOB) u ABOC = AAOD (no Toii ke npudune). Ho
paBHBIe MHOIOYTOJBHUKM MMEIOT paBHBIE IIJIOMWIAAH, T. €. Syso = Sacop U

Saaop = Sapocs 3HAYMT, Sypcp = 2Sp4a08 + 2SaBoc = 2(SasoB + Sasoc)-

Ho Spg08 = %AO - BO - sin 60° = éél—dl %d2 sin 60° = —;-dldz sin 60°;

SaBoc = lBO +OC - sin (180° - 60°) = l-ld2 -ld1 sin 60° = 1 d,d, sin 60°.
2 22°2 8
1 . 1 .
CrnenoBaTrenbHO, Sapep = 2 ° §d1dz s1n60°+§d1d2 sin60° | =

= %d1d2sin 60°.

V3

Hockonbky di = 16, dy = 12, sin 60° = -2—, TO

Sapcp = L. 1612 [-3—=48\/’3‘.
2 2
3amevanue 1. DakTUeCKH MBI JOKA3aJI1, YTO ILJIOIIAAb apaJjjeiorpam-

1 .
Ma S = Edldz sin ¢, rae d, u dy — gUaroHanau, ¢ — YroJ MeXAY HUMU.

3amevarnue 2. [Tlonyuennaa dopmyJia BepHaA AJA JI000TO BBITYKJIOTO ye-
THEIPEXYTOJbHUKA.

Omeem: 48\/§ .

K TabAnue 10

11. 3agauy MoxkHO peminTs mo popmyie I'epona. IlokaxkeMm ngpyroe peiie-
1
HUEe, OCHOBAaHHOE Ha IpUMeHeHnu GopMybl S = p a* h, KoTopoe IPUBOAHUT K

OTHOCHUTENBHO 00JIee€ IPOCTHIM BHIUMCICHUAM.
IIposenem BoicoTy BD. Ilycts DC = x. U3 AADB BD? = (\/5)2 — (V18 - x)%;

u3 ABDC BD? = (4/10)? - x®. CpaBHuBaa mpaBble 4acTH NMOJYYEHHBIX pa-

BeHCTB, umeeM 5 — (V18 — x)? = 10 — x2, orky/Ja HOCJe YIPOLIeHMI HAaXOXUM

101_382
72 144

= /382 /12. CaemoBaTenbHO, S = %AC -BD = V191 /4,

x=23/62, Torza BD? = 10 — x2, unu BD? = , OTKyzna BD =

Omeem: 191 /4.
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12. Ykasanue. Joctpouts AABC no napannenorpamma ABCD, 3aTem npu-
MEHHTH CBOHCTBO df +d22 = 2(a® + b?), rae d, u dy — Auaronanu, a u b —
CMesKHbIe CTOPOHBI IapaJiieaorpamMmma.

3amevanue. 3a5auy MOYKHO PEIIUTH U 110 popmyJe S = %a «h (cm. Ne 11).

19. Vkaszanue. Sapec _ DC'CE=—5—. HNasee 0603HaYUTL Spppc = X,
S.sc CBCA 12

x b5
SpaBc = Y ¥ PELINTh CUCTEMY yPaBHEHMIT ; - 1—2’
x+y=>51.

K rabanue 11

18. IIyers BC = x, torga AD = 2x. IIposenem Bricotry MN. Ilo ycaosuio
3anadu Syapp = 120, unu %AD * MN =120, uiu % *2x-h =120, xh=120,

roe h = MN — Breicota AAMD (u tpamenuu). Sapcp = %(%BMI:) +

1(1 1
+ S + —| =MC-h | = —xh+ 120.
aaMp T 5 (2 ] B x
Tak kak xh = 120, To S4pcp = 180.
3ameuarnue. HeTpynHO 3aMeTHUTB, UTO Spapn = Samcp = ixh u Spamp = Xh,

T. €. Spamp = 2(Sassm + Samcp)-

20. IIycrs O — TOouKka nmepeceuenus guaronaneit AC u BD Ttpanenuu
ABCD, rne AD = BC. Tak kark AC | BD (no ycsioBuio), 10 S = Sypsc + Spape =

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

1
Ho AC=BD =8, torga S = 3 - 82 = 32.
3amevarHue. PaKTUUECKU MBI JOKAa3aJIH, YTO «€CJU B Tpameluy AuaroHa-
1
JIM IePIeHANKYAAPHBI, TO ILIOMANbL S = Edl -d,, e d; u dy — AJIUHB gUa-
roHasieii. B yactHocTH, ecau Tpanmenus paBHoGeaApeHHas, 70 dq = dy = d,
1
rTorga S = Edz».

26. Ilo ycaosuio 3anauu Sypoc = 4 M2 U Spop = 25 M2. Bamerum, 4TO
SasaoB = Sacop (IOKa3aTh CAaMOCTOATENBHO).
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Torzma Sas0B ¢ Sapoc = Sasop : Sacops OTKYJAa HAXOAUM SiAOB =S§COD =
= SABOC . SAAOD = 100, TOoTrAa SAAOB = SACOD =10 (Mz), 3HAYUT S = SABOC +
+SAAOD+2SAAOB=4+25+2'10:49‘
Omeem: 49.
K TabAuue 12

42. Tlycts TL = a, MT = b, Toraa Pykrr = 2(a + b) = 40, mim a + b = 20.
Bamerum, 4T0 Syxrr = TL - 2CO = MT - 2BO, rae BO = x, 3uauur, 8a = 2bx =

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

Omeem: lg

7
45, Ilycts LT = a, RQ = b, Torga MT = %(a — b). Ilo ycnosuio Sypor =
a+b

= . x, rae QM = x — BricoTa Tpanenuu, Syror = 300, min %ﬁ -x =300,

(a+b)x=600.LM=LT—MT=a—%(a—b)=%(a+b)2.

2
Ho a+b=§29, Toraa LM=§@-. W3 ALMQ umeem (@J +x2=625,
x x x
u 20000, 2 _625.
x

Pemas mosyuyeHHOe 6MKBaJpaTHOe YDaBHEHUE, HaX0oAUM x; = 15; x5 = 20.
Omeem: 15; 20.

50. Vkasanue. 3 Touku C nmpoBecTH UPAMYI0, HapalJIeJbHYIO AUAroHa-
au BD o mepecedueHud ¢ npofokeHueM ocHoBaHus AD B Touke E. [anee
IOKa3aTh, uTo AACE — mpaMoOyroJibHbIH.

54. YViasanue. IlpoBectu BricoTy DE, 06o3uaunB AE = y, rae y = %(20 - x).

HOnsa saxoxperusa DC = x, cOCTaBUTH CHCTEMY YPaBHEHHHA
1
==(20-x),
y 2( )
y*+h*=13%
(20 + x)h = 360,

B pe3yJbTaTe 4ero nojayuurca ypasHenue (20 + x)2(6 + x)(46 — x) = 7202,
a mocJIe yIpoleHHi pellluTh ypaBHeHue x4 — 1476 x2 — 27 040 x + 408 000 = 0.
Hasee noxkasaTe, 4To x = 10 — eAnHCTBEHHHIH KOPEHb.

Omseem: 10.
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K TadbAnue 13

22. Ilyctb QN = a, QE = EF = b, EM = ¢. Tak xak QE = EF, 10 AQEF —
paBHOGeApeHHEIH, Torna /FQE = /QFE. Ho EF L. NM u QN L NM, 3uauur,
QN | EF, rorna ZNQF = /EFQ, 1. e. QF — 6uccexrpuca Z/NQM, cienosa-

NF QN a 4
TeJIbHO, —— Wi ——=—.
FM QM b+ec b5
W3 mopobua AMFE u AMNQ@, umeeMm b+c =—c—, NIIH b—"i:E.
8+10 10 9 5
Kpowme Toro, us AMFE c? — b2 = 100.
_bizg’ 50 40
Pemraa cucremy 9 5 HaXoAuUM c=?, b=—; TakK Kak
¢®-b* =100, 8
a 4
=—, To a = 24. Bnaan,PAMNQ=x=a+b+c+18=72.
b+c b

Omeem: 72.

36. Ilycts AD = a, DC = b. Ilo ycnosuio AC=BC=a +b, AC-AB=4,8u

a_3
b 5

Ilo cBoiicTBY GHCCEKTPUCH — a_AB_AB_AB u(a+b)—-AB=4,8, or-

T BC AC a+b
Kyxa AB = (a + b) — 4,8, Trorna j“_:ﬂ 3 AB = -(a + b), aHauur,
b a+b 5 5

%(a+b)=(a+b)—?§, nima+b=12.

Tak Kak Ppagpc = x, To x = AB + 2AC = —(a+b)+2(a+b) %12 +
+2-12= 12-(§+2)=@ = 31,2.

5 5
Omeem: 31,2.

K tabAuue 14

24. Ilycrs £/E = Z4, torga B AMEL /1 + £3 + £4 = 180°; ZMLF = /5,
torga £5 = /1 + £4 = 180° — £3; LF = 180° — (L2 + «£5) = 180° — (L2 +
+ 180° — £3) = £3 — Z2.

Tak kKak £3 = Z1 + £2 (uo ycaoBumw), 1o LF = Z1, 3nauur, AEML ~
~ AMEF (uo I npusnaky), rorna EL : EM = EM : EF, uin x2 =818, x = 12.

Omeem: 12.
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28. ITockonsky BC | AD, 1o ABCD — rpaneuus, Toraa ABOC ~ AAOD (1o

. x
I npusunaky). Cienosatensho, —=£k, rae £k — xKoabdumuent noxobua. Ilo

yenoBuo Sxpoc : Sasop = 1: 9, unu k° =%; k=—3—. 3Hayur, i—é—, OTKYAA
y
y=3x.Hox+y=9,6, Torqadx+x=9,6,x=2,4;y=2,4-3=7,2.

Omeem: x = 2,4; y=17,2.

K tabAuue 17

15. Yepes sBepmnay N nposegeM npamyo NA | ME no mepeceuyenus c
npogokenuemM TK B Touke A. 3ameruM, uTo ATNA — NpaAMOYroJbHBIM.
Kpowme Toro, Sarna = Staunva (BOKa3aTh caMOCTOATENBHO).

Iycrs MN = x, TE = y. Us AMEK EK = J15%-9% =12
STMNA= %(x + Y + 12) * 9.

C npyroii cTOPOHBI, Stprna = SaTNae = L. 15- TN, rge TN2 =81 + (x + y)2.

[\

3Hayur, %TN=g(x+y+12), oTryna TN = %(x + y + 12), Torga
595 (x + y + 12)2 = 81 + (x + y)?, unn, nocje yopomiesuit umeem 16(x + y)2 -

—216(x + y) + 729 = 0, unu (4(x + y) — 27)2 = 0, OTKyAQ HAXOAUM X + Y = %,

4
Omeem: 84,375.

Torjga Srynk = % (27 12]—% = 84,375.

K TabAnue 18
13. VYkasanue. I3 Bepuinusl B onycTUTh BBICOTY Ha cTopoHy AC.

K tabAnue 19

17. Ykaszanue. Yuects, uto AD = BD = CD = R, rge R — pazuyc onucaH-
HO# OKPY’KHOCTH C IIEHTPOM B TouKe D.

21. Tak kak CF — menuana AABC u ZACB=90°, To FA=FC=FB=6 —
panunyc onucaHHoi okpykHocTH. U3 ACEF CE = \/62 - (3\/§ )2 =3; u3 AAEC

naxomum AC = VAE? + CE?, wmn AC = 3643 +72 = 61/2+ 3.
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Torma sin /A= — CE _ ,cosAA——— (\/2+ 3).

AC 2,/2_,_ AC 2

3ameuanue. MOKHO II0Ka3aTb, 4YTO 2+ \/5 = %(\/—3_ +1)2 , TOT'Za

V2 V2

sin ZA = T(\/5-1) ¥ cos LA = T(\/§+1).

K TadbAnue 20

19. Ilycts E — TOuka KacaHUA KacaTeJlbHOH AB K OKpYXHOCTH,
torga NA = AE u BE = BK. Ilo ycnosuio Pppup = 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, torga MN =
= MK = 24.

Omeem: MN = MK = 24,

K TabAnue 21

9. Vkasanue. IlpenBapurenbHo JOKa3aTh, 4To LEAF = %(UEF -UBC).

45. YVkasanue. Yuects, utTo LBMC = %(UBC'FUA.D).

54. Vkaszanue. Ilycts WAB = 10k, Torna UCA = 12k. [lanee pelinTs ypas-
uenue 10k + 12k + 140 = 360.

K TabAuie 22

13. Vkaszanue. llponomxkuts RK 1o nepeceueHus ¢ ocaopanuem MN B
rouke P. [lanee yuecrts, uTo 110 cBOMicTBY Meaguan RK = 2KP.

17. Uz npamoyroasuoro AMDC, roe MC = 26, MD = %MN =10, umeem:

CD = V26 -10% =24,

IIo ycimoBuio O; — Touka nepecedenusa meguan ACMN. Ilyers O;D = x,
rorga O,C = 2x, torga x + 2x = 24, orryga x = 8, 0,C = 2x = 16.

IIyets OD = y, nonyuum OO, = DC — (2x + y) = 24 — (16 + y) = 8 — y.

3ameTuM, 4TO Spyne = %MN -DC = %MC - NB, unu 20 - 24 = 26 - NB, or-

KyZAa Haxoaum NB= %2 .

13

Omeaem.: —2112 .
13
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K Tabanue 23

11. Tak kak AABC — npsMoyroabHblii, To AB = +/24% +10° = 26. ITycrs
OD = r — paguyc BOHCAHHOM OKPYKHOCTH. 3aMeTuM, uT0o BM = BN, AN =
=ADu MC=CD=0D =r. Ilycrb N — TouKka Kacauusa AB u oOKpy>KHOCTH,
rorga AB = BN + AN = BM + AD = (BC-r)+ (AC - r) = AC + BC - 2r,
OTKY[Za HaXOOUM r = %(AC + BC — AB) =14,

Omaem: 4.

21. RT =13 + 5= 18. Spppp = — - 18 - EF = 9EF. Ilycrs RE = RF = x,

DN | =

ET = TF =y, torga Syrer = 18y. Us AERT x2? — y2 = 182, Kpome Toro,

SprEF = %c_, riea=b=RE = x,c=EF = 2y, R= 13 — paaguyc onucaHHOI1

x* -2y
4.13
Ho x2 — y%2 = 182, rorna y2 = 18 - (26 — 18) = 144, y = 12, rorna Sypgr =
=18-12 = 216.
Omeem: 216.

OKDPYKHOCTHU. 3HAYUT, Spppp = = 18y, orkyna x2 = 26 - 18.

36. Ilycts BC =a, AC=b,AB=c,r=4, Torgar = %(a +b - ¢) (cm.

Ne 11), uu %(a +b-20)=4,rae c =AM + MB = 20. 3uauur, a + b = 28.

2,2
Kpome Toro, a2 + b2 = 400. imeeM cuctreMy ypaBHeHUI {a :;)b 2_8400’
a+b=28,

(a + b)2 = 400 + 2ab, nau 400 + 2ab = 784, orxyzna ab = 192.
3HAYUT, Spgpc = %ab = 96.

Omesem: 96.

42. INockonsky QP = 4, QM =2 u QM | PM, to /P = 30° = UQR =
= 60°, sanauur, L0 = 60°. Tak xkak QO = OR, to ZOQR = ZORQ = 60°, T. e.
AQOR — paBHOCTOPOHHUI, Torga OR = 6.

Omeem: 6.

44. ] cnoco6.

B paBuoGeapennom AABC AC = BC = 10, OM — pajguyc BOIUCAHHON OKPYK-
HOocTH, Torgja OM 1 AB. Ilposeaem Bricoty MC, Torga B AAMC cos LA =

AM

= aC = 0,6, smauur, AM =10-0,6 = 6, Torta AB = 12. Ilo reopeme ITuda-
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ropa MC = V102 -6 =8, Spapc = %AB - MC, a ¢ Ipyro# CTOPOHBI, Syspc =

=p-r= %(AC+BC+AB)‘OM, rorga 12-8 = (10 +10 + 12) - OM, orkyzna

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

II cnocoé.
IIycrs K — TouKa KacaHUsA OKPYIKHOCTH U KacatenabHoi AC. 3amerum,
uro AAMC ~ ACKO (Kak nIpsMOyTOJbHble, HMeRIue 00MUNA OCTPHIHA

ZACM). A3 monobus nmeeM: ——=£{2, roe AM = 6, MC = 8. Kpowme Toro,
MC KC
KC=10- AK =10 - AM = 4, 3aauur, KO = 64 _ 3. Ho KO =0OM, . e.
OM = 3.
Omeem: 3.

48. IIposenem Bricory KM Ha ocuoBaume EF, Ttorna B paBHOOeJpPeHHOM
AKEF (KE = KF), Boicora KM saBasierca u MequaHoH, T. e. EM = MF = 24,

Sppkr = % - 48 - KM = 24KM; ¢ npyroil CTOPOHBI, Sppxr = %%c’ rge a =
KE-KF-12

=EK,b=KF,c=EF, R=EO = 25, Ttorga umeeM: 24 - KM = 3%

12x2

Iycrs KM = h, KE = KF = x, Torna 24 -+ h = , wau x2 = 50h.

Uz AKME x? = h% + 242, torna nomyuum 50k = h2 + 576, wau h? — 50h + 576 =0,

OTKyza HaxoauM hy = 18, h, = 32. 3uauur, x2 = 50 - 18 = 900, orkyzna x = 30,

i x2 = 32 - 50 = 1600, x = 40. CnenoBarensho, EK = 30, unu EK = 40.
Omeem: 30, unu 40.

59. I cnocoé.

IIpoBenem BbicoTy Tpanernuu BE. Tak kak LA = 60°, ro ZABE = 30°.
Touxka O — IeHTp BnHUCaHHOH OKPYKHOCTH, 3HauuT, AO — OUCCEeKTpHca
yriaa A, t. e. ZOAK = 30°, torna AABE ~ AAOK Kak npaMOyrojabHble, LUMe-
I0I[1e PaBHBIE OCTPHBIE YIJIBL.

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

Ho AB + CD = BC + AD (110 CBOHCTBY OIHMCAHHOI'O YeTHIPEXYTOJbHUKA),
niu 2AB = 2x + 2y = 40, AB = 20. CnepoBatenbHo, AB : BE = AO : AK, unu

10 : OK = AO : x. U3 AAOK, rae LOAK = 30° = OK = %AO, rorna AO —
=2-0K,1.e.10: 0K =2 - OK : x2.
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X 10 2.-0K 5 1
Ho ctg 30° = — = x = OK /3, torma = , MM =——, OT-
& OK v, moraa o OK3 0K 3
Kyna OK = 5\/§ .
II cnocod.

MN =20, x +y =10, 2AB = 40, AB = 20 (c™m. I ciocob).
BE 2.0K 3

_y3 OK = 543 .
AB 20 g’ OmHvAa v

N3 ABEA cos 30° =

Omeem: 5\/§ .

63. ITo yciaoBuio MNRK — npAMOyroJpHas Tpamnenus. 3aMeTUM, 4TO
4N + ZR = 180° (kaK cyMMa OZHOCTOPOHHUX yryioB). Ho Touka O — IeHTp
BIUCAHHOU OKpPYyMKHOCTH, OR 1 ON — COOTBeTCTBEHHO OMCCeKTPHUCH! YIJIOB R
u N, rorna ZORN + ZONR = 90°, r. e. ARON — upsaMOYTOJIbHBIH, 3HAYUT

RN = V6% +8% = 10.
Bricora ARON paBHa pasuycy BOIMCAHHON B Tpaneluio OKPYKHOCTH, TOT-
Ila BBICOTA TPaleIuy PaBHA AuamMeTpy 3Toi okpyskHoctu. IIycts OT — BhICO-

Ta AORN, torna Syrony = %OR ON = %RN +OT, umu 6 -8 =10" OT, orky-

na OT = 4,8, spaunr, RE = 2 - OT = 9,6, rune RE — BpICOTaA Tpamemnuu,
OIlyILIeHHAasaA HA OCHOBaHue MN.
Ho MN + KR = KM + RN (10 ¢BOHCTBY ONMCAHHOI'O YeTRIPEXYTrOJBHUKA),

sHauut, KM + RN = RE + RN = 19,6, torna Syyrx = %(MN + KR)‘RE =

1 19,6

5 (KM + RN) - RE =

-9,6 =94,08.
Omeem: 94,08.

67. IIposenem Beicotsl EF u QK Ha ocHoBanme MT. Tak Kak EQ | MT, to
MTQE — rpanenus (paBHOGeapenHasn). ITo yenosuio M@ — 6uccektpuca L M.

3ameTuMm, 4to LQMT = L/MQE = 30° (KaK BHYTPEeHHHE HAaKpeCT Je-
Janfre NpU napanajeabHbIX NpAMbIXx MT u EQ u cekyieit M@Q). Torpa
LEM@ = ZMQE = 30°, 1. e. AMQE — paBHObeApeHHBIH (110 IPU3HAKY PaB-
HOOenpeHHOrO TpeyrogbHuKa). Ilyets EQ = 2x, MT = 2y, ME = EQ = 2x.

U3 AMEF MF = %ME = x, EF = \J4x? - x? =/3x% = x/3.

U3 AMQK MQ =2 QK =2 - EF = 2x3.

Samer = %MT -QK = % -2y - x\/§=xy\/§; ¢ IpyToii CTOPOHEI,
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MQ-QT-MT

SAMQT = 4.Q0

, MIHA Sppor = —f—xzy, 3HAYUT, xy\/§=T3x2y,
OTKyZa x = 4.
CremoBaTenbHo, Syror = %(MT + QE)-EF=(x+y)- x3.

Ho MT = 2MF + FK = 2MF + EQ = 4x, unu 2y = 4x, y = 8, 3Hayur,
SMTQE = (4 + 8) ° 4\/5-‘—48\/5 .
Omeaem.: 48\/5.

76. Tak xak EF | TR, to TRFE — rpanenusa. Ilo cBoiicTBy ONUCAHHOTO
yereipexyroasauka TR+ EF = ET + FR, win TR + EF = 28. Ho TR— EF =
= 14. Ilycre TR = x, EF = y, rge x > 0. Imeem cucreMy ypaBHeHUi

x+y=28, [2x=42, |[x=21,
x-y=14; |2y=14; |y="7.
Urax, TR=21, EF=1.
ITposenem BuicoThl AE u FB tpanenuu. [Iyets TA = 2, torna AB=EF =17,
BR=21-(z2+T)=14 - 2.
U3 ATAE EA?2=132-22; us AFBR FB2=152- (14 — 2)2. Tak kak EA =
=FB, 10 132 - 22 = 152 —~ (14 - 2)?, nian (14 — 2)%2 — 22 = 152 - 132, orkyna
HaxofuM 2z = 5, torna EA2 = 132 - 52, EA = 12.

BHAYHT, SpprE = %(TR +EF)-EA= % .28 -12 = 168.

Omeem: 168.

83. ABCD — pom6 (no ycaosuio). Ilyecte AB = x, Torga P = 4AB =
= 4x = 80, orkyaa x = 20. Tak xkak AC = 32, 10 AO = 16. Uz AAOE AQ? =
=AFE? + OE?, unu AE2 + OE? = 256. Tak kax AC L BD (10 cBoiicTBy pomba),
To AAOB — npsAMOyroabHbIA ¥, Tak Kak OE | AB, To AO%2 = AB - AE, unu
162 = 20 - AE, otkyna AE = 64/5.

2
3HayuurT, (6—54) + OE? = 162, unu OE? = (16—6—;](16+6—;J, unu OE2 =

= EB‘E, orkyna OF = 412 _ 9,6.
5 b5 5
Omeem: 9,6.

86. Yros A npaBUJILHOTO HIECTUYTOJAbHUKA paBeH: LA =180°+(6-2): 6=
=120°; AO — 6uccexTpuca ZA, 1. e. ZOAM = 60°, rue M — TOYKa KacaHUA

¢ OKpyHOCTEIO. U3 AAOM OM = AO - sin 60° = 53 —\/2?— =%.

Ho OM = %AB, Torga AB = 15.

Omeem: 15.
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K Tabanue 24
20. Ilycte EA = 2x, AF = 5x, rorma EF = Tx. Ilo npaBuny TpeyroJbHuKa
FE+EF’=FF, win KE +Tx=n.
AHanoruuso ﬁ+ﬁ=ﬁ, uiIu E+5;:=;1; ﬁ+ﬁ=ﬂ, HIN

ﬁ+2§=ﬁ, OTKYHa KE=m-2x. Tak xak KE+Tx=n, 10 m-2x+7x=n,

HIN 5}=r—i—ﬁ, oTKyza ;=—gﬁ+gﬁ, 3HA4YUT, ﬁ=ﬁ—2~(—%ﬁ+%ﬁ) =

Omeem: KE = zz_ﬁ —Er—z.
5 5

23. ITockoabky M — cepenuna AC, To AM = MC; ananoruuno BN = ND.
MN = MC+CN = %rcqc—mm - %(E+R’)+C—5+—;-HI§ -

- 145.156.¢h+1Dc+cB) - Lap+1bpé+ch+1D6+1cE -
2 2 2 2 2 2 2

- »A4D+1CB+(DC+CD) = % AD+1.CB = 2(AD+CB), o u tpeGonanocs

AOKa3aTh.

30. Ilo ycaosuwo MNKE — npsamMoyrojbHasa Tpamenus, rge MK = 22 ,
LZMKN = 45°u ZMKE = 90°.

IIposenem BeicoTy KF K ocHoBarmio ME. 3amerum, uto ZMKN = /KME =
= 45°, KaKk BHYTPeHHHE HaKpecTJeKallue yIrJbl IPY HapajjeJbHbIX IpPsi-
Meix NK u ME u cexkymeit MK. Ho torga £E = 45°, 7. e. AMKE — paBHoO-
6enpennslii, u MK = KE. Kpome Toro, NM = KF (kaK BBICOTHI Tpaneuu) u

NM | KF, suaunt, |[KE-KM+KN| = |KE+MK+KN| = |KE+MN| =
= |KE +FK|=|FE|.
U3 AMKE, rne /MKE = 90°, MK = KE = 2./2 , ME2 = (24/2)? + (2+/2)? = 16,

orkyna ME = 4. Torga FE = 2, suauunr, |FE| = 2.
Omeem: 2.
35. U3 rouku C nposegem CF | AB u coegurum touku B u F. U3 Touxn

C nposenem CE | BF, rorga AF = FE = BC = 5 (no nocrpoenuio) u ED =
=AD - (AF + FE) = 3.
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HeficTBUTENBHO, 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. 3uauur, |a|=|ED| = 3.

Omeaem.: 3.

K TabAunue 25

11. IIpoBegem BoicoTy CE Tpanemmu ABCD, rgqe AB = CD, AC = 16, Toraa
MN = —;—(AD + BC).

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

Tak xak LCAD = 60°, to LZACE = 30° = AE = %AC= 8. HoAE =x+y,

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

16. IIpoBenem BeicoTy FT tpanmeuuu CEFK, rune CE = FK, MN = 4,
SCEFK = 8. SCEFK = %(CK + EF) - FT = 8, wiu MN - FT = 8, rpe MN =

%(CK + EF) = 4, 3gauur, 4FT =8, FT = 2.

IIycts EF = x, CK = y, Torga TK = é(y -x),CT=CK—-TK =

1 1
y—*z*(y—x)=§(x+y)=MN=4.

Ms ACFT tga = 2L -2 _0,5,
CT 1

Omeem: 0,5.
20. ITockoabky O — UEHTP BOHUCAHHOHN OKPYKHOCTH, To MO n NO — Guc-

cekTpucs! yriaoB KNM u LMN, Torga

ZOMN + ZONM = %(AKNM + ZLMN) = % . 180° = 90°, 1. e.

LZMON = 90°, rornga MN = J36+64 =100 = 10. 3ameTum, uTo BhicOTa OA
AOMN siBnsieTcA OAHOBPEMEHHO M PaAUyCOM BIIMCAHHOMN OKDY KHOCTH.
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Torzaa Sayon = -;—OA *MN = %OM - ON, otxyna OA = 4,8 (OA — BrIcOTA

AOMN, onymensas Ha MN). 3uaunt, KL = 2 - OA = 9,6, Tak kKak KL =
= 2r — guaMeTp BOUCAHHOM OKpy»xkHOCTH. 10 CBOMCTBY OIIMCaHHOIO YeThI-
pexyroapuuka KN + LM = KL + MN =10 + 9,6 = 19,6, Toraa

EF = %(KN + LM) = 9,8,
Omeaem: 9,8.
23. lIycte BC = x, CD = 2x, AD = y. Tak xak EF — cpeansas JUHUA Tpa-

nenus ABCD, To *+y

=20, wim x + y = 40. U3 AADC, rae LADC = 90°,

umeem: AC = J4x? + 2.
IposeaeM BricoTy BM, Toraa us ADMB DB = BM? + DM?, rae BM =
=CD = 2x; DM = x, rorga DB = \/4x2 +x? =\/5x2 =x5.

Tax xax AC L BD, 10 Sppcp = %AC * BD (cm. N2 478 «'eomerpusa 7-9»

J.C. Amanacan v np.). Sgpep = %\/4x2 +y° xJ5. C IPYro# cTopoH®l, S4pcp

= —;—(x + y) * 2x, TOria MONYyYUM %\/4x2+y2 -x\/_=%(x +y) - 2x, unu

J5(4x? +1%) = 2(x +y), x # 0.

Ho x + y = 40, Torma +/5(4x% +y®) = 80, unu 4x2 + y2 = 1280.
1 . |4x?+y?=1280, |[4x®+(40-x)*>=1280,
MeeM CHCTEMY YpaBHEHUH

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

Vupomjasa nepsoe ypaBHEHHEe CHCTEMBI, oayduM x2 — 16x + 64 = 0, uan
(x — 8)2=0, orkyaa x = 8. 3nauur, BC = x = 8.
Omeem.: 8.

26. IIpenqBapuTeNILHO JOKAXKEM, UTO «€CJIM B Tpalelyuu CyMMa yrJIOB IpH
ocHoBaHuM paBHa 90°, To OTpPe3oK, COEAUHAIONINI CepeJUHbLl OCHOBaHUI,
PaBeH MX MOJIYPA3HOCTH».

Iycrs Touku K u F — cepenunn ocHoBauuit AD u BC. Ilyctb AD = 2x u
BC = 2y. IIposegem KE | AB u KL | CD. 3amerum, uro LKEF = /A= 170°u
ZKLF = /D = 20°, torga ZEKL = 90°, 7. e. AEKL — npsaMOYroJabHBLIH U

KF — menuwauna AEKL u, 3uaunt, KE = KF = FL = %EL = %(AD — BC), uto

u Tpeﬁona.nocz, JOKa3aThb.
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CrnenoBaTensHO, -;:(Zx -2y)=2,unux-y=2.

Kpowme Toro, MN = %(AD +BC)=4,nm x +y=4.

. lx+y=4,
Pemasa cucreMy ypaBHeHUH X-y=2 cooco0OM CJIOMKEHUA, HAX0I UM
2x=6,2y=2,T.e. AD=6, BC=2.
Omeem: BC = 2, AD = 6.
IX Kaacc
K Tadaunue 1

6. a) Tak kak BexkTopsl FN u FO conampaBJieHH, TO kB > 0, 3Hayur,

|FN] FN| FN .,

}Fo‘ ‘FN\ lpn

E

370
0) Anajornuno umeeM: K 20, k=——=
’ME

D | =

B) BeKTopsl ON u NF [IPOTVBONOJIOKHO HalmpaBJIeHbI, 3HAUUT, £ < 0,
oNl  inr
2 1
Torga k=—1——=— =—-=,
NF NF

||
r) k<0, FM = NE, k= —-—:—1
NE|
n) k<0, MN = EF, k=—«MN _MN_ .
T
11 FA PN,

e)k<0,FA=AO= ~FO= ~FN; k=-1—1=-4___ —_—
2 4 ’NF| FN 4
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. 3
1 3 AN| FN
a) k>0, FA= LFN,AN=38FA= SFN, k=l_1-4 __3
4 4 IFA' _IFN
1
FN
k<0, NA=FN-Fa=FN-Lpn—Bpn, g PN EN 4
4 4 NA| §FN 3

u) Tak Kak cropousl NE u EF napajjienorpaMMa He IlapaJjljieIbHBI, TO

BeKTOpol NE u EF He KOJIIMHEApHBI, T. €. YUCJIO E He CyHIeCTByeT.
K) AHaJIOTHYHO ¥) YKUCJIo k He cyHnIecTByerT.

Omeem: a) 2; 6) %; B) —%; r)-1; n) ~1;¢€) —i; *x) 3; 3) —%; M), K) YHCJIO0

k He cyImecTByer.

K TabAanue 2
14. Ilyctes D — cepenuHa orpeska AB, Torzpa

Xp = —l—(xA+xB)= l(l +7)=4;yD= 1(2""‘ 10)=6.

2 2 2
3uauur, D(4; 6). Ho Touka C — cepenuna orpeska AD, rorga
Xo= -;—(1 +4)=2,5; yc = %(2 + 6) = 4, 1. e. C(2,5; 4).

Omeem: (2,5; 4).

16. ITo ycaosuio EK = KF. Ho EK = /(x -2)? +(0-2)% = J(x - 2)% +4;

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

Braunt, \(x-2)° +4 =1/(6—x)? +100, mmm (x — 2)2 + 4 = (6 — x)2 + 100,
OTKyAa HaXoauM x = 16.

18. KoopauuaTe! BepmuH napajienorpamma OACB: O(0; 0), A(6; 0),
C(x; y), B(3; 2).
Tak Kak IPOTMBOIOJIOXKHEIE CTOPOHBI IIapaJijieslorpaMMa paBHbI U IapaJ-

nexpHbl, T0 OB = AC.
OB{3-0;2 -0} = AC{x — 6; y — 0}; OB{3; 2} = AC {x — 6; y}.
Tak Kak FB=ZE, T03=x-6;2=y, T.e. x=9;y=2.
3HauyuT, KOOpAUHATHI TOYKHU C(9; 2).
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Torga AC = (9-6)% +(2-0)2 =13; OC = /9? + 2 = /85.
Omeem: AC = \/13; OC = /85; C(9; 2).

20. Koopaunath! Bepuinn tpanenuu OABC: O(0; 0), A(2; 4), B(x; y),

C(12; 0). Tak kaxk AB | Ox, To AB {5; 0}. C apyroii croponusi, AB {x — 2; y — 4},
rorga uMeeM: x —2=5;y—4=0, 1. e. x = 7; y = 4. 3HauuT, TO4Ka B UMeeT

KoopauHatel (7; 4). CanegoBarensHo, CB = \/(7—12)2 +(4-0) = \/ﬁ; OB =

= 72 + 4 = /65.

Omeem: BC = \/H, OB = /65.

K TadbAmnue 3

5. BeeneM npAMOYroJlBHYIO CHCTEMY KOOPAMHAT TakK, 4T00b1 AC coOBIaJIo
¢ ocs0 Ox, BD — c oceio Oy, a Touka D — c Hauasom KoopauHat. Haiigem
KOOpAMHATH TOUKKN E — cepeauHbl oTpeska BC:

Xp = ~;—(x,; + Xc) = %(O +16) =8; yg = %(12 + 0) = 6. 3uauur, E(8; 6).

Tax kaxk ZABD = 45°u ZADB = 90°, to ZBAD = 90° — 45°=45°, 1. e. AD =
=BD =12, T.e. A(-12; 0).

Teneps Haxonum AE: AE = \/(8 +12)2 +(6-0)* =

= 400+ 36 = /436 =21109.

9. BeeseM NMPAMOYTOJBLHYIO CHCTEMY KOOPAMHAT TaK, YTOOBI OCHOBaHUE
KP coBnajo ¢ ocbio Ox, a ock Oy npoiia yepe3 Bepmindy D nepneHjuKyIap-
HO KP. Ilycre O — Hauano Koopauaat. B AKOD, roe /K = 45°, KD = 442,
ZKOD = 90°, naxogum: KD? = KO? + OD%. Tak kak ZKDO = 90° — 45° = 45°,

D
to DO = KO, 1. e. 2- KO? = KD?, orkyna KO = DO = KD _ 4.

J2

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

ITo ycnosuio E — cepenuna DP, Torga xg = é(xD + xp) = %(0 + 5) = 2,5;

Yg = %(4 +0)=2, 7. e. E(2,5; 2).

CrnenoBatensto, KE = \/(2,5+4)> +(2-0)® = \[42,25+4 = /46,25 =

= /185/4=4185/2.
Omeem: V185 /2.
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K TabAnue 4

13. YpaBHeHue oKpyKHOCTU ¢ HeHTpoM B Touke O{(0; yo) HMeeT BUL
(x — x0)2 + (y — yo)? = r2 Tax kax Touxu M(-3; 0) u N(0; 9) mpusagmexar

OKDPYskHOCTH, TO uMeeM: 9 + (0 — yo)2 = r2, mau 9 + y2 = r2 u (0 - 0)2 +
+ (9 — yo)? = r2, unm (9 — yo)? = r2. CpaBHUBaA JeBble YaCTH MOJYYEHHBIX pa-
BEHCTB, ITOTy4YuM 9 + yg =(9 - yo)?, wiu 9 + yg =81 - 18y, + yg, 18y, = 72,

Yo = 4, Toraga r? = 9 + 42 = 25, 3HaUUT, ypaBHEHHE OKPY>XHOCTH HMEET BUJ
x2+ (y — 4)? = 25.
Omeem: x% + (y — 4)? = 25.

14. IleHTp OKPY’KHOCTH pacmojioxkeH Ha ocu Ox, 3Ha4uT O,(x(; 0), TOoraa
(x — x0)? + y?2 = r’. MN — nuaMeTp OKpPYKHOCTH, Toria O — cepeaura MN,

T. €. Xg = %(xM+ xy) = —;—(—2 +4)=1.

HNmeem: (x — 1)2 + y2 = r2,

Touxku M(-2; 3) u N(4; —3) npuHagjexXaT OKPYXHOCTH, TOIJa HOJYUYHM:
(-2-1)2+32=r2, umu r? = 18.

3HauuT, ypaBHEHME OKPYXHOCTH 3anumerca B Bufe (x — 1)2 + y2 = 18.

Omeem: (x — 1)2 + y2 = 18,

K TabAunue 5

3. IIpamas 2x + y + 4 = 0 nepecekaeT ocH KOOPAUHAT B Toukax M u N.
Taxk kak Touka M mpuHaaaexut ocu Ox, to y = 0, Toraa 2x + 0 + 4 = 0;
x=-2, 1. e. M(—2; 0). Anamornuno, x =0, Torza2-0+y+4=0,y=—4,
T. e. N(O; —4).

B AMON ZMON =90°, MO =2 u NO = 4, toraa Syyon = %MO'ON= 4.

Omeem: 4.

8. HaiineM KoopauHATEI TOUKM M — cepefuHbI oTpe3Ka AB:

Xy = %(xA +xpg) = %(8 +(-8)=0,yy= —;—(12 + 0) = 6.

3uauur, M(0; 6).

VpaBHeHUne Menuans! (npamoit) CM umeer Bug ax + by + ¢ = 0. Tak kak

rouku C u M npuHaamgexat npamMoil CM, To X KOOPAUHATHI YAOBJIETBOPA-
IOT ypaBHeHHUIO npaAMoit: a - (-2)+ b (-8)+¢c =0, 111 2a -8 +c=0u

a-0+b-6+c=0,mm6b+c=0,o’l‘}cynab=—%C,Torna

—2a—8'(~ch +c=0,’r.e.a=zc.
6 6

IlopcraBnasa sHAYEeHUA a ¥ b B ypaBHEHUE IPAMOIL, HOJYyUUM:

zc-er(—lcj-y +c¢=0,rnec=0, unun zx—ly +1=0,rT.e.
6 6 6 6
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7x —y + 6 = 0 — ypaBueHMe MeguaHbl CM.
Omeaem: Tx —y + 6 = 0.

10. BBegeM npAMOYIobHYI0 CHCTEMY KOOPAMHAT TaK, 4To6bl ock Ox
npomnaa yepe3 AC, a guaroHaas BD okazasack Ha ocu Oy, rge O — HauaJio
KOOpAUHAT (ToOuKa nepeceuennsa guarosaneit AC u BD).

3amuieM KOOpPAMHATH BepuIuH pomba: A(—10; 0), B(0; 4), C(10; 0),
D(0; —4).

VYpasHesue npamoit AB umeer Buj ax + by + ¢ = 0. Tak kak Touku A u B
MpHHAAJIEeKAT NpAMoi AB, To

a-(-10)+b-0+¢c=0, -10a+c=0, a=0,1c,
a-0+b-4+c=0; 4b+c=0; b=-0,25¢.
IloacraBiAasa 3HaueHus a U b B ypaBHEeHUE IIPAMOI, UMeeM:

0,1c x+(-0,25¢) y +c=0;c# 0, unu 0,1x — 0,25y + 1 = 0, unu, yMmHO-
SKMB 00e YacTH IOJIyYeHHOTO YpaBHeHHMdA Ha 20, moayuum 2x — 5y + 20 = 0.

1
- b=-=—c,

Ins mpsamoit BC mmeen: |2 070 4+e=0, db+c=0, 4
a-10+b-0+c=0; (10a+c=0; a——l-c
10

1
3Hauur, ypaBieaue BC nmpumer BuUJ —%cx-zcy +¢=0,c=#0, umn

2x+ 5y —20=0.

Ananornuso piasa npaMmbix DC u AD moJy4yuM COOTBETCTBEHHO (pEIIUTh
camocroATenbHO): 2x — 5y — 20 =0wu 2x + 5y + 20 =0.

3amevanue. OTHOCUTENLHO oceit Ox u Oy poMb6 MOKET UMETL U APYyroe
pacnoJioykeHHe, YTO paBHOCUIbHO 3aMeHe ocu Ox Ha Oy u, Hao6opor. Torga
TIIDUJAETCA 3aMEHUTH X HA I M [/ HA X.

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

K TabAanue 6

1 .
10. IIpenBapuUTeNLHO JOKAMXKEM, UTO S pcp = —2-AC - BD - sin o, roe o =

= LAOB. llockonsky ABCD — mnapaaneiorpamm, To AO = OC u BO = OD

(o cBo#CTBY), TOTAA Sspep = 2Sp408 + 28ABoc = 2 (%AOBOSIHG +

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

= BOsina (A0 + 0OC)=BO-AC -sina = %AC'BDsina,q.'r.n.



Pazaen Ill. Pewenns HekoTopsix 3aaa4 e» 203

16 - 20 - sin 60° = 160 - [?i:so\/ﬁ.

CrnemoBaTeNbHO, Sppep = 2

DO | -

Omeem: 80+/3.

14. Taxk kak MNKL — napaaienorpamMm (o ycJaosnio) u LM = LK = 60°
(o csoitcTBy), T0o AKEF — paBHocropouuuii. Kpome roro, NK = KL =24 n
KE = %NK =12.

3Ha4UT, Sppxr = %EK-KF-sin 60° = % $12-12- @ = 3643.

Omeem: 36\/5 .

17. Taxk xak ABCD — mapaJijieJlorpaMM, TO Juarosaas BD pennut ero Ha
IBa paBHBIX TpeyroabHHKa (AABD = ABDC — mo III npussaky). A paBHEIE
MHOTOYIroJIbHHKHM MMEIOT PABHbBIE IJIOIaAH (IO CBOCTBY MHOTOYT'OJIBHUKA).

Buaunt, Sypcp = 2Saanp = 2 ° %AD-BD'sin ZADB=AD -5 % = 4AD.

W3 AABD 1no TeopeMe KOCHHYCOB UMEeM
AB2 = AD? + BD? —2AD - BD * cos Z/ADB, unu
41 =AD?+25-2-AD -5 cos ZADB.

cos ZADB = \J1-sin® ZADB = h—E= lii,
25 25 5
rie cos LADB > 0 (LADB — ocTpsiii).
CnepoBaTtenbHO, 41 =AD2+ 25 -10-AD - —g—, umm ADZ - 6-AD—16 =0,

oTkyZa HaxoauM AD = 8 uan AD = —2 (se umeer cmbicaa). Uraxk, AD = 8,
roraa Sypep = 8+ 4 = 32.
Omeem: 32.
K tabanue 7

12. BAMKT KM = KT = y (uo ycnosuw), LZKMT = LKTM = 30° (xak
yIJIBI OPY OCHOBAHMY PaBHOGEAPEHHOI0 TPEYyroJbHUKa), Torfa LK = 180° —
- (30° + 30°) = 120°.

MT KM 2y
sin/MKT sinZMTK’ sin120° sin30°
Ho sin 120° = sin (180° — 60°) = sin 60° = % u sin 30° = -;—, TOTAA
J2sin30° _ @_ _ ﬁ

sin120° 3 3
Tak kak M E — 6uccekrpuca, To ZKME = LZEMT = 15°.

ITo TeoOpeMeE CHHYCOB UMeeM:




204 «® leomerpus. 3aaaum Ha roToBbIX YePTEXax AAs noaroTosku k WA u EM3. 7-9 kaaccwl

BAKME —~ =Y 11e ZKEM = 180° — (120° + 15°) = 45°,
sinl120° sinZKEM
y-sin120°  J6-J/3-V2 6
TOrga X = = = =1.
sin45° 3.2 3.2
J6

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

3ameuanue, Ecau npoBectH Beicory KN Ha cropory MT, to KM = y MOxK-

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

J6

Omeem: x=1;y= ?

16. IlpoBenem BoicoTy BE k ocHoBanmio AD. 3ameruM, uro LBAD = 60°
(cOOTBETCTBEHHBIE YIVIBI IPU HApaJieJbHbIX NpAMBIX AB u CD paBHEI).

Sapcp = AB - AD - sin 60° = 8- 12 - §=48\/§.
C npyroi cTopoHbl, Sygep =AD-BE=12-BE = 483, oTkyja BE = 44/3.

B AABE ZABE=90° - 60° = 30° = AE = %AB = 4. 3nauut, ED = AD -

— AE = 8. Iz ABED, rae BD = y, umeeMm:

y2=BE? + ED2?, y = \/(4+/3)* +8% =112 =4/7.

ITo cBoitcTBy napasnensorpamma AC2 + BD? = 2(AD? + DC2), unu x2 + y? =

—2-(122+82), x2 =416 - 112, x = V304 =4419.
3amevanue. 3agauy MOKHO PEIIUTh APYTHMH CIIocoDaMHU.

Omeem: x = 4\/I§, y= 4\/7.
K Tabauue 8
b
4. RO = x — paIuyc OIIUCAHHOH OKPYKHOCTH. SArgpr = %, roea, b, c —
x

10-5-7 175 .
=——; ¢ ApPYyro# cTOpoHEI, 10 op-
4-x 4x

CTOPOHBI TPEYTOJIBHUKA. Spppr =

1
myae I'epoHa Syper = \fp(p—a)(p—b)(p—c), roe p = 5(10 +5+7)=11,

SAREF = J11-1.6-4 =266, snaunr, m=2\/66, OTKyda X = —E—
2x 4/66

Omeem: &
" 466
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12. Vkaszanue. IIppMeHUTHh TeOpeMY KOCUHYCOB.

x*+y? -xy=1764,
Hanee pemInTh CUCTEMY YPaBHEHMH {x _ 3

y 8
Omeem: x = 18, y = 48.
14. Ykasanue, [IBasKabl IDUMEHUTH TEOPEMY KOCUHYCOB aas AABC u

AABD pans yria A.
Omeem: x = 13.

15. Tax xak ME || FT, o AKFT ~ AKME (uo aBy™m yriam), Torga
FK KM 50—y 50 50—y 5
—=——, WM Pt =y T T -
FT ME x 60 x 6

FE2 =602 - y2, aus AKFE FE2 = 502 — (50 — y)2.
CpaBHHMBaA IOJyYeHHEIe paBeHCTBa, uMeeM 602 — y2 = 502 — (50 - y)?,

. A3 AMFE no teopeme IIndaropa

oTkyxa HaxoquM y = 36. ITocKonbKy 50—y =§ uy= 36, To 1—‘-1-=%, OTKYyZa
x x
x= 84 _ 16,8.
5

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

19. Ilycrs MK = a, NP = b. s AMPR MP = \40% -242 = 32.
IIycrs ZPMR = a. 3ameTum, utro AMKN ~ ANPR (LK = ZP = 90° u

£ZKNM = /PNR kaK BepTHUKAaJbHBIE), TOrJa COS O = %=§ N3 AMNR no

TeopeMe KOCUHYCOB y? = x2 + 402 -2-x-40- %, unu y? = x2 - 64x + 1600.

IIycrs ZKMN = ZNRP = B, Toraa cos p = £=2—4, OTKYyJa a = %
x Yy y

2 2
Uz AMKN a? = x2 — 49, 3Hauwr, (24_xJ =x%-49, unu 5762x =x? - 49.

y y

Tlopcrasnsia saavenue y2, umeeM (x2 — 64x + 1600)(x2 — 49) = 576x2.

VYupoigaa noaydyeHHOe ypaBHEHHE, MOJIYYUM

x%—64x3 + 975x2 + 3136x — 78 400 = 0.

MO>XHO IPOBEPHTH, YTO X = 25 — KOpPEHb YpaBHEHMsd, Toraa x3(x — 25) —
— 39x2(x — 25) + 8136(x — 25) = 0, uam (x — 25)(x3 — 39x2 + 8136) = 0, or-
Kyjaa x; = 25, roraa y2 = 252 — 64 - 25 + 1600, y2 = 252, y = 25.

Hrak, x = 25, y = 25 ogHo u3 pemenunit 3agaun. OcTaeTcs PEIIUTh ypaB-
Henue x3 — 89x2 + 3186 = 0. MoxHO yOeqUThCA, UTO OHO HE MMeEET LeJIbIX

2
KopHei. 3anuiieM ero B Buze x2(839 — x) = 3136, unu 39 — x = (ﬁ) .
x
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I'padpuueckoe pelrieHHe IMOKa3bIBAET, YTO MOJYUEHHOE YpaBHEHUE MMeEET
ellle TPU KOPHA, U3 KOTOPHIX OLUH OTPHUIATENbHBIN, UTO He YAOBJIETBOPAET
YCJIOBHIO 3aJ1aUH, TaK Kak x > 0.

JBa Ipyrux KOpHS MOYKHO BBIYMCJIUTD NpUGIHIKEHHO: Xy = 10,5, x3~ 36,7,

Torga yg = 10,52 - 64 - 10,5 + 1600, oTrkyna Haxoaum y, ~ 32,2.

AHamoru4ysHo y§ = 36,72 - 64-36,7 + 1600, y3 ~ 24,5. Kak BuguM, 3aga4a

OKa3aJjach JOBOJIbHO CJIOXKHOM.
Omaem.: X, = 25, U1 = 25; Xo = 10,5, Ya = 32,2; X3 = 36,7, Yz = 24,5.

22. U3 AABC (£LC = 90°) x2 — y2 = 324. Ilycts CK = a, KB = b, Torza
a +b=18. Tak kak MK (a snauur, u AK) — 6uccexrpuca ZCMB, To0
a 10 5 5 5 12

—=——=—, orkyfgaa = —b. Tak xkak a + b=18, 170 —=b+ b =18, —b =18,
b 14 7 7 7 7

OTKYyJAa b—El Tornma a = §2—§
2’ 72 2
y a 15
Ilycrs LCAK = Z/KAB = a. U3 AABC cos2a ==, au3z AACK tga=—-= o
x y <4y
5]
_ 2
HsBecTHO, 4TO COS 200 = l_tgz_a, cJemoBaTeIbHO, iz:-y—,
1+tg°a (15)
1+ —
2y

2_995 2_g95\? 2
4y-225 y o (‘ly_) _Y

unm —— =Z, 5 .
4% +225 «x 4,°+225) «x

4y —225J2 oy

Ho x2 — y2 = 324, x2 = y2 + 324, Torga nojy4um = .
Y y A8 oIy (4y2+225 y? +324

4t-225\" ¢
4t+225) t+324°

i (4t — 225)%(t + 324) = t(4t + 225)%. ITocne npeoOpa3oBaHU MOLYIUM
ypaBHeHue 1584t2 — 583 200t + 16 402 500 = 0, unu 44t2 — 16 200t +

+ 455 625 = 0, OTKy/Za HAXONUM t, = 13450’ = liio.

1) Ecam tJ%%, T0 y* =$, y= 152\/6, Toraa x% = y? + 324 = __26446,

216

x= T O6a 3HaYeHUA IOAXOAAT, TAK KaK Yy < X (II0 CMBICJIY 3alauH).

Iyecrs y2=t, rae t > 0, Torga ypaBHeHHE IPUMET B[ [
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1350 »_1850 15 [6 _15V66 _

2)E t=——, TO , Yy=—.,— orga
YBemm £ == T OV T VTN a2 .
s 675 15 606 51 /|6 b51/66
x*=——+324=———, oTKYyma xX=—,|— =———, TAe ycjioBUe i < X
22 44 2 V11 22

TaKie BbIIIOJIHAETCA.

216 15V6 2) x= 51/66 1566
2 YT 22 22

24. Tlo cBoiicTBy napainenorpamma 2 * (AD? + AB2) = AC? + BD?, rae
AD = x, AB = y, AD = BD = x, torga 2(x2 + y?) = AC2 + x2, orkyna x2 +
+ 2y% = AC2.

ITo ycnosuio AC — BD = 2, unu AC = x + 2, trorga x2 + 2y% = (x + 2)?, or-
Kyaa y2 = 2x + 2. Kpome Toro, x — y = 11. CnexoBaTesnHO, IOJYyIUM CHCTE"

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

Omegem: 1) x=

MY YPaBHEHUIi: {

W3 nepsoro ypasHeHus cucteMbl umeeM x2 — 22x + 121 - 2x -2 =0, unu
x2-24x+119=0, orkyRa x; = 17, xo =7, Torga y; = 6, y, = 7- 11 =—-4
(ue umeer cmeicaa). Ilockonbry x ~y =11, r.e. x>y, Tox =17,y = 6.

Omeem: x = 17, y = 6.

K Tabanue 9
CA-CB

——=. HaliteM KOOpAMHATH BEKTOPOB CA u E—B;
|CA{-|CB|

8. cos ZC =

CA{~4-4;8-0)={-8; 8}, CB{2 — 4; 14 — 0} = {-2; 14}, Torza
|@|=\/(—8)2 +82 =82, CTB‘|=\/(—2)2+142 =/200=10+/2. CA-CB =
=-8-(-2)+8-14=-16 + 112 = 96.

96 12 _
8J2.1042 2:10

CaenoBarenbHoO, cos LC =

0,6.

Omeem: 0,6.

16. E-TC=‘ATB'-‘TC'-cosa, rape o = LCAB. Ilo ycaosuio A(2; 4),
B(2; 8), C(6; 4), Torna AB{2 - 2;8 — 4} ={0; 4}, AC ={6—2; 4 - 4} = {4; 0}.
'A-§|=\/02+42 =4; ‘R‘=V42+Oz=4. AB-AC=0-4+4-0=0,cos o=

0
= —— =0, rT.e. ZCAB = 90°.

4-4

Omeem: 90°.
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20. HaiizeM KOOpAMHATH BeKTOpoB MN u LT: MN{6 - 1; 2 - 5} =
{5; -8}, LT {3 — 4,5; 83 — 5,5} = {~1,5; —2,5}. Torna MN-LT =5+ (-1,5) +
+(~8)-(-2,5)= 7,5+ 7,5 = 0. CrexoBarenbao, MN L LT, t.e. ZLON = 90°.

Omaem: 90°.

K Tabamue 10

5. Ilo yecnoeuio C = 8n\/§. Ho C = 2nR, rorga 2nR = 8n\/§, R=443.

Tak kak UAmB = 120°, To ZAOB = 120°, rne AO = OB = R = 44/3.

W3 nenrpa O OKPYKHOCTH OIycTUM neprneHaukyasap OC Ha xopay AB.
OC — menuana paBHoOeapenHoro AAOB, rae ZOAB = ZOBA = 30°.

5

M3 AAOC AC = AO - cos 30° = 4+/3 - 5 = 6. 3mauut, AB = 2 - AC = 12.

Omeem: 12.

9. Tak kak UTmM = 120°, rto LTOM = 120°. B papHobGexpensom ATOM
(TO = MO = R); ZOTM = ZOMT = 30°.

IHposenem Bricory OK, torga uz AOTK, rqe TK = 5, OT = 5 :E

cos30° \/5 ’

R 1-10 207 20nf
cJienoBaTeJIbHO, [ = ‘o= 120 =

a=
180  180-43 33 9
. 20n\/§
P

Omeem

15. I cnocoé.

UAM = UBN — KakK JIyru OKpy:KHOCTHU, 3aKJIOYEHHbIe MEXIY Iapal-
nenbHBIMU XopaamMu AB u MN (AB || MN — 1o yciioBuIO).

Ho torna AM = BN, 1. e. ABNM — paBHOOepeHHas Tpalelluu.

IIposenem auaronans AN. Tak kak MN = 16, AB =12, to

MK - %(16— 12)= 2
N3 AAMK AM = V2% +14% =10J2. KN = MN - MK = 14.
U3 AAKN, rne AK = KN = 14, AN = 142.
HssecrtHO, yTO S, = %, rae a, b, ¢ — cTOpoHbl, R — paguyc onucaHHOHR

okpyxkHOCTU. HO S\ 400 = 1. 16-14 = 10\/5';2'14\/5 , oTkyna R = 10.

Do

Toraa C = 2nR = 20~.
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II cnocoé.

CoepguuumM Touku B u N ¢ neHTpoM OoKpy:kHocTH, Torga OB = ON = R.
ITposenem npuamerp EF, nepneHauKyaApHbl# tanabIM xopgaMm. Ilyers Lu T
COOTBETCTBEHHO TOUKM nepeceueHud Xoph AB u M N c nuamerpom EF, Toraa

LT =AK =14, LB = %AB=6PITN= %MN=8. IIyers OT = x, Torma

2 2 p2
OL = 14 — x. 3 AOLB u AOTN umeeMm: 62 +(124 xz) B,
8 +x“=R".

CpaBHUBaA JieBble YaCTU CUCTEMBI, IoayuyuM: 36 + 196 — 28x + x2 =
=64 + x2, 28x = 168, oTkyzna x = 6. 35aunur, R2=64+ 36 =100, R=10n
C = 2nR = 20m.

III cnocob.

IIycry EL = x, TF = y, Torga Noiy4uM CUCTEMY:

TN2=ET-TF, {y(14+x)=64,
BI’=EL-LF; |x(14+y)=36.

Breryuras us I ypasaenus I, moayuum 14(y - x) =28, y—-x =2,y = x + 2.
IlogcTaBuM 3HauYeHMeE Y B OJHO U3 ypaBHeHMH cucreMul (x + 2)(14 + x) = 64,
nnu x2 + 16x — 36 = 0, oTkyza x; = 2, x5 = — 18 (5e umeeM cmeicaa). Eciu
x=2,Toy =4, torqga EF =2R=x +y+ LT = 20, otkyana R = 10, 3uauur,

C=2nR = 20n.
Omegem: 20x.

22. I cnocoé.
IIo yciosuw AM = BM = 14, T. e. AAM B — pasuo6eapennbiii. IIpoBenem
BeicoTy ME, torna ME — menuana AMAB; AE = BE = 4.

SaamB = lAB°ME= 1 -8+ ME = 4ME. U3 AAME ME? = AM? - AE?,
2 2

ME = \J14% - 4% =65. S,ayp = 2445.
C apyroi CTOpPOHHL, Spapmp = %%c’ rne a, b, c — cropoust AAMB, R — pa-

IUYC OMMMUCAHHOU OKPY>KHOCTH.

14-14-8 49
3Hauur, —=24\/5, orkyna R=——, torga
4R y 3v5
C=2nR=2n- —49-= 981:\/5.
3J5 15
ITI cnocoé.

CoenuuuM TOUKY A ¢ neHTpoMm O oKpyXkuHocTu. ME = 65 (cm. I cniocob),
AO = MO = R. Us AAOE AO? — OE2 = AE2, umn R® - (65 — R)? =16, otkyna

49
HaxomuM R=——, u . a. (cMm. I cuocob).
3V5 )



210 «® TeomeTpus. 3araum Ha roToBbIX YepTeXax ars MOAroToBkn k [MA u Er3. 7-9 kaaccel

K Tadbanue 11

8. IIposenem Boicory NK. Ilyers EK = x. Tak Kaxk ZE = 45°, o ZENK =
=45° T1.e. NK = EK = x. Ilycts MN =y, torga EF = 2x + y = 24. Ilo yeno-
Buio EN = FM, Torga no cBOMCTBY OIIMCAHHOTO YETHIPEXYTOJAbHUKA, UMEEM:
2EN = EF + NM = 2x + 2y, unu EN = x + y. U3 AENK EN? = EK? + NK2,

un (x + y)% = 2x2, x + y = /2. Tax Kax 2x + y = 24, To y = 24 — 2x, 3Ha-

24
=24(~/2-1).
a1 2HED

yuT, x + 24 - 2x = xx/E, x(\/§+1)=24, OTKYJAa X =

Ho x = 2r, Torna r= 12(\/5 -1).

CrnenoBaTenbHo, Sy, = nr? = 1447 (3-2V2).

Omeem: 144n(3 - 24/2).

10. IIpoeenem guamerp okpy:kHoctn AB | MN u AB L TK, npoxoga-
muit yepes 1eHTp O oxpykHOocTH. Ilo yemoBuio TM = KN, Spynk = 125 1
EF = 8 — paccrosiHHe MEXKIY TOUKaMM KacaHHs ee DOKOBBIX CTOPOH.

IIyctrs EM = MA=m, TE =TB =b, EO = r — pasguyc BINCAHHOH OKPYXK-

Hoctu; AB = 2r, EC = %EF = 4, rape C — TouKa nepeceuenusa EF n AB,.

s AEOC OC = \r?-16, torna AC = AO - OC = r-\r?-16, BC = BO +
+ 0OC = r+VJr?-16; cinegoBatenbHo, ME : ET = AC : BC,unum : n =

= (r-vr?-16):(r+vr*-16). Us AMOT, rae ZMOT = 90° (MO u TO —

ouccexrpucel yraos TMN u MTK, rane LTMN + ZMTK = 180°), umeem:
OE?2 = ME - ET, wiu mn = r2.

IIo ycnoBuio Sryvg = 125, unn %(MN + TK) AB = 125.

Ho 2MT = MN + TK (1o cBOMCTBY OIHHCAHHOT'O YeTHLIPEXYTOJbHUKA),
rorga 2(m + n) = MN + TK, unu (m + n) - 2r = 125. Ameem cucreMy ypas-

m:n=(r-vri-16):(r+vr?-16),
2

HEHUH: smn=r-,
2m+n)r=125.

a

ITycTs A KpaTKocTH r-\Jr2-16 =a, r+\/r2—16=[3, TOTZa m——-B-n H

o
II ypaBHEeHHe CHCTeMbl IpDUMeET BHA —-n’ =r?, cmemoBarenbHo, III ypaBue-

HUe npeobpasyeTcs K BUAY 2-(%% + n] -r=125, unu 2nr[%+ 1] =125,
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’Ot r 2 o /OL
H — =r, =, s 2 . —'+1 =125 T
(0] B n=r, n \/a_/ﬁ 3HAYHUT r [B ) B

IIpeoGpa3yem BeIpasKeHUA %+1 u %.

E+1_" vr’-16 \/7 JoB _Vr’-r’+16
revri- r+\/r -16 r+\/r -16
4

- r+\/r2—16.

2r 4
Cnenosatenbso, 2rl — = =125-— = ugur3=125,r=>5.
r+vr?-16 r+vri-16

Torna Sy, = nr? = 25n.
Omeem: 25m.

19. CoegnauM TOUYKY M ¢ HEeHTPOM OKDPYKHOCTH, Torga MO = NO =
= KO = R — paguyc onucaHHOif okpy»XHocTH. IIyets OT = x. Ilo ycioBuio
AMKN — paBHOOenpeHHEIH, r1e Boicota KT — MeanaHa u OMCCEKTpHCA.

Torga MT = 7, KT = 24 (nmo yc0BuI10).

Us AMKT MK = y24% + 7% = /625 = 25. Bamernm, uro KT = R + x = 24,
a u3 AMOT R? — x2 = 49. lmeeM cucTeMy ypaBHeHHIA:

R+x=24, (R+x=24, R+x=24, R”'i‘;’
R?-x*=49; |(R-x)(R+x)=49; |24(R-x)=49; |R- x=ol
CrxnaznpiBad MOYJIEHHO ypaBHEeHUA IOJYUeHHOHM CHCTEMBI, MMeeM:
2R =24+ ig 2R = 625 , R= —625
24’ 24" 48

CnenosarenbHo, Sy, = nR2 = n(@J .

48

2

Omeem: n(ﬁ) .
48

K Tabamnue 12

1. AAOB — paBHOCTOPOHHHI (110 YCJIOBHIO), TAe OA = 12, Torga

2
a3 .
S, = (nynomiaab NPaBUJILHOTO TPEYTOJbHUKA CO CTOPOHOI a).

4

nR?
Scexr. = 360 & TRe R=04=12, a = 60°.
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n-122 1223
CnenoBaTenbHo, Sy, = Scexr. — SasoB = 360 60 - 1 =

n128 12°.3
6 4

Omeem: 12(2n —3/3).

= 2471 — 3643 =12(2n-33).

6. Sp. = Sup. — Sun, = 1+ OA2 = 8,,, R=0A = 10, a=R+2, rae a — cro-
poHa KBaapaTa, R — paJuyc oNHMCaHHO# OKDPYXHOCTH, TOrfa Sy, = a2 =
= (R\/é)2 = 200, sHauuT, Sy, =1 100 — 200 = 100(n - 2).

Omeem: 100(n — 2).

10. Ilyctb @ = 15 — cTopoHa IpaBUJIBHOTO TPEyTroJbHUKA, TOTJA

na® a’\3 x-152 15%/3 1
N T Tt S T R

= 37,5 (2n-3/3) = 75(n-1,5v3).
Omeem: 75(n-1,5v/3).

1

12. Sq;. = SunkT ~ stp.°

Synkr = a® =122 =144; S, = nR? = n - 122 = 144n, Torna
ls, - % - 1447 = 367, Brauut, Sy, — 144 — 367 = 36(4 — ).

4
Omeem: 36(4 — ).

52
5 (2n-33) =
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7 KAACC

Tabanua 1

1. Zac = 77°30'; Zcb = 102°30'. 2. Zmk = 160°; Lkn = 20°. 3. ZADC = 80°;
ZCDB = 100°. 4. ZMPK = 130° ZKPN = 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. Zab, = 120° Zab; = 60°. 2. 145°; 145°. 3. 120°..4. 23 = 150°; 24 = 30°.
5. /1 = /3 =60°% £2 = Z4 = 120°. 6. 60°. 7. 21 = 120° /2 = /3 = 60°.
8.135°. 9. £2 = 50° /3 = 40° /4 = 140°. 10. £2 = £3 = 55° /4 = 35°.
11. £1 =110° £2 = /3 = 35°. 12. 180°. 13. 110°.

Tabanua 4

1.LAC=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 = T74°, 2. £1 =108° £2="T72° 3. Z1 = 130°; L2 = 50°.
4. Z1 =100° £2=80°.5. £1 =67°30"; L2 =112°30". 6. ZN = 60°; LM = 30°.
7. ZA =60°; LABC = 30°. 8. 43°. 9. 68°. 10. 65°. 11. 30°; 30°. 12. 74°. 13. 55°.

Tabanua 8
1. ZR = 45° £P = 105° £@ = 30°. 2. ZM = 80°; «N = 60°; ZK = 40°.
3. LP=ZR =67°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 = 4B = 72° ZC = 36°. 9. LM = 75°; ZMNP = 70° £P = 35°,
10. £P = 25°;, LTSP = 40°,
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Tabamua 9

1.120°. 2. 80°. 3. LT = 90°; LS = 60°. 4. LB = 70°; ZC = 40°. 5. 60°; 60°;
60°. 6. LE = 90°; ZP = 30°. 7. 40°; 40°. 8. £A = 50°; ZC = 70°. 9. LM =
= /K =50° 4N = 80°. 10. £D = 60°; LE = 40°. 11. ZA = 30°; LB =60°; LC = 90°.
12. ZA = /B = 45° 4D = 90°. 13. 60°; 60°. 14. £S = /P = 65° ZSKP = 50°.
15. £P = LR = 45° ZPQR = 90°. 16. /D = /F = 45° /DEF = 90°. 17. ZBAC = 60°;
ZABC = 30° £C = 90°. 18. ZL = 65°; ZMKN = ZKNL = 45°; ZNKL = 70°.
19. ZCOB = ZAOD = 90°; ZB = 65°; £D = 25°. 20. ZQ0OC = ZMOR = 55°;
LM =45°% /R=80°.21. ZKMN = T70°; ZKML = Z/LMN =35°% LMLK = 105° Z/MLN=
75°.22 Z/PMA=50; LZAPM =60, LZA="T0°.23. ZMSL="T0°; ZL=40°.24. Z/MPL=/MLP =
60° £LPNL=/MNL=90° £/PKM = /PKL=90°. 25. ZC =90° £ZB=50° £ZA=40°.
26. LP=40° LPTS =60°.27. LT =40°, ZMRK = 10°, ZKPT =50° /RKT = 90°.
28. Z/ABD=170° £D=30°; ZABC=40°; ZCBD=30° £/BCD=120°.29. ZP=30°;
ZKMP = 50° ZNMP = 30° ZMNP =120°. 30. ZMSN = 120°; ZMSK = 35°;
ZPSN = 25°; ZMKS = 110°; ZSPN = 130°; ZSKP = 70°; £SPK = 50°;
ZKSP = 60°. 31. 165°. 32. 125°.

Tabamnua 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. /A= ZB=30°; LZACB=120°.
13. LT =50° £LTPS=ZTSP=65°.14.115°.15. ZKNM =90°; ZNKM = 36°;
ZKNM = 54°.16. CB = 27; CD = 9. 17. 8@ = 15,6; ZRQT = 150°. 18. 6.
19. 44. 20. 45°. 21. 70°.

Tabanua 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. LM = £P = 70°; LMNP = /ZMKP = 110°. 2. ZA = £ZC = 70° /B =
= /ADC = 110°. 3. LZL =4S =«K = /Z/R=90°. 4. LZM = LE = ZMFE =
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=/ZMDE = 90°. 5. ZP = LM = 60°; LPNM = ZPLM = 120°. 6. LE = /M = 120°
ZEFM = /EKM =60°. 7. «/D = /B = /DAB = /BCD = 90°. 8. ZP = /N = 65°%
LPMN = /PKN = 115°. 9. Z/ZKFE = /KNE = /FKN = /FEN = 90°.
10. LS = ZL =170° £LSPL = £ZSML =110°.11. ZLKN = ZLMN = ZKLM =
=ZKNM =90°.12. ZB= /D= £/DAB = Z/DCB = 90°. 13. ZADC = £LDCB =
=/CBA= /Z/DAB=90°.14. /M = 60°, ZMKL=/MSL=120°.15. ZMRK =
=/RKL=/ZMLK = ZLMR =90°. 16. LN = LT = 70°;, LS = ZNPT =110°.
17. ZPLK = ZPTK = 80°; LTPL = ZTKL =100°.18. ZA = ZC = 60°; LABC =
= /D =120°.

Tabanua 4

1. LM = ZR =70°% £LP = 4N = 110°. 2. LA = ZC = 60°; LB = /D = 120°.
3. LR = LL = 60°; LS = LM = 120°. 4. LM = LR = LK = LN = 90°.
5. ZTPK = LPKS = ZKST = ZSTK = 90°. 6. ZDAB = ZDCB = 60°; ZADC =
= ZABC = 120°. 7. ZRMK = ZMKL = ZKLR = ZMRL = 90°. 8. ZFSM =
= ZLFTM = 80°; LSFT = ZSMT = 100°. 9. ZDAB = ZDCB = 36°; LADC =
= ZABC = 144°.

Tabanua 5

1. KBagpar co croponoii 9. 2. Pom6 co croponoit 9. 3. 8,5; 8,5; 9,5; 9,5.
4.7,2; 7,2; 10,8; 10,8. 5. KBagpar co cropoHoi1 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°; £C = 130°. 2. LE = 4N = 80°; LM = 100°. 3. £LP = 105°;
ZS = 80°. 4. LE = LF = 90° LM = 115°. 5. LK = LZKLM = 120° LM =
=/ZKNM =60°.6. ZRFK = /K = 55° /R= ZRMK = 125°. 7. ZBAD = 60°;
£ZB=/BCD=120°.8. ZSMK =90°; LK =65° ZSRK =115°.9. ZPTO=90°;
£Z0=55°% ZPLO=125°.10. ZENM = ZFMN = 60°, ZNEF = /MFE = 120°.
11. LZTKF =90° LTMF =120°.12. ZKRT =90°; ZKFT =135°.13. ZABC =
= 105°; £C = 125°; LD = 55°. 14. LM = 70°; LT = 50°; LMLS = 110°;
ZLST = 130°. 15. LT = ZTRF = 70°; LTEF = ZF = 120°. 16. ZNOE = 65°;
ZONM = 115° LOEM = 75° LNME = 105°. 17. ZMSK = 65; ZSMN = 115;
ZMNK = 100° ZSKN = 80°. 18. ZNAB = 110; LZANM = 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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Tabanua 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.

Tabamnua 9

1. 32. 2. 156. 3. 32. 4. 126. 5. 162+/3 . 6. 60/3 . 7. 72. 8. 112,5. 9. 864.

10. 160. 11. 40. 12. 768. 13. 84,5/3 . 14. 480,5. 15. 48. 16. 37331;—. 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.

Tabanua 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. V153.3.10.4.3.5.15. 6. 3v3.7.16/+3. 8. 24. 9. 1243.
10. 60/13. 11. 120/13. 12. 13. 13. 16. 14. 146 /5. 15. 413 . 16. 128/17.
17.5+/3.18.8+/2. 19. V/82. 20. 10. 21. 5/3 . 22. 8. 23. 8. 24. 123 . 25. 7,2.
26. 10. 27. 16/2(~3-1). 28. 4. 29. 13. 30. 8. 31. /937 . 32. 2. 33. J17.

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. 8+/3 . 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. 3/3. 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= si;-. 31. 5%. 32. x = 54; y = 48. 33. 45.

34. x=9;y=15.35.x = 15i; y= 18—6—. 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. 8%. 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. 8. 48. 4. 120. 5. 62. 6. AK = 6; KC = 12. 7. RS = 8; RF = 6.
8. 28.9.18. 10. 943 /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 = 17,5.
Tabanua 17
1. KN = 24; MT = 50/13; TN = 288/13. 2. NL = 9; LM = 16; NK = 15;
KM = 20. 8. 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 = 6/61; 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. 64/3 .
13. 54/13. 14. 156. 15. 84,375.
Tabanua 18
1.943.2.16v2.3.44/3.4.15.5.5.6.15v2.7.9+/3.8.63.9.122.
10.12.11.63 . 12. 4(4 +/3). 13. 10(~/3 + 1). 14. 10v/6 /3. 15.6 /6 . 16.52 .

Tabanua 19
1. 36. 2. 64\/5 . 3. 21\/5 . 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 Z/F = 8//13 ; cos £LF = 2//13 ; tg ZF = 3/2;
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ctg £F = 2/3. 9. 2/3. 10. —\/22(\/5 - 1). 11. 1926 . 12. sin 2K = 3//10;

cos LK = 1/\/E ;tg ZK=3;ctg LK=1/3.13.sin LB = 2\/5/5; cos £LB=1/5;
tg /ZB=2/6;ctg ZB=1/26.14.sin o = 12/13; cos . = 5/13; tg o = 12/5;
ctg o = 5/12. 15. sin ZK = 0,8; cos ZK = 0,6. 16. sin ZR = /3 /2;tg ZR= 3.
17. cos a = 0,4; ctg o = 2//21 . 18. sin ZA = V2 /6; tg 24 = J17 /17.
19. cos £B = T7/25; ctg Z/B = 7/24. 20. sin o ~ 0,46; tg o = 0,52. 21. sin LA =

- ?(\/5—1); cos /A = g(\/&q). 22.0,8.

Tabanua 20

1. 6+/3. 2. 60°. 3. 30°. 4. 120°. 5. 9. 6. 3+/3; 3/3. 7. 16 uau 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. 122 + /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. 8+/3 . 40. 10. 41. 15. 42. 8/5 . 43. 6. 44. 4145 .

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. 2J61. 8. 20/3 . 9. 130°. 10. 4.
11. 10. 12. 4,8. 13. 180. 14. 80. 15. 15. 16. 643 . 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. ZA = 66° /B = 24°; ZLACB = 90°. 9. 5/3 . 10. 100°. 11. 4. 12. 6. 13. 9.
14. 20(+/3 + 1). 15. 25/8. 16. 4. 17. 16. 18. 10. 19. 124/3 . 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 = 85 ; 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+/61 . 46. 16. 47. 960. 48. 30 unu 40. 49. 25/6. 50. 240. 51. 1,2.
52. 80. 53. AB = 24; DC = 30. 54. /M = 127° Z/N = 105°. 55. 10. 56. 12.
57. 30. 58. MN = 6; NK = 18; KL = 21; LM = 9. 59. 5/3 . 60. 100+/2 .

61. 36. 62. 66°; 66°; 114°; 14°. 63. 94,08. 64. 384. 65. 16. 66. 10. 67. 48+/3 .
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. 42/6 . 85. 11. 86. 15.

Tabanua 24
1. a) mTé; mMMp; 6) itTk; at™F; 8) me; mTd; ﬁN* iTb. 2. a) ¢ u ii;
¢ u m; mu ity @ u b; 6) My at16; ) éMNii; itlm;r)da =56, ¢ =mi. 3. a) M u d;

m u b; ii n d; 6) at16; B) itld; mta; mTb; r) wer. 8. 0. 12. DF. 13. %a+ 25

+b.15.RK=-ii; KT=-m+17;SR=m—n
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— 35.20. KE = %m— —Z—ﬁ. 21. BM = — ii;

[\, S R =N DO |-
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w
4

NC = ii; MN = —#i + ii; BN = -2 + fi. 26. 12. 27. 6. 28. 13. 29. 8. 30. 2.
31. 32. 32. 36. 33. /73 . 34.|BD| = V194 ; |CD| = 52 ; ]JAC| = /89 . 35. 3.
36. a) a+/3; 6) a; B) av3; r) a; 1) a. 87. 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. 3/2 /2.
22. 5. 23. 8. 24. 10. 25. 14,15. 26. BC = 2; AD = 6.

9 kaacc

Tabanua 1

1L.IN=m-f;KM=m+n.2.BD=-d-b;CA=-d+b.3. EK =

=-rTz+ﬁ;FM=rT¢+ﬁ.4.TM=6—5;ST=—&—5.5.FT=%ﬁi+§ﬁ.
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6. a) 2; 6) %; B) -%; r)-1; n1)-1;¢e) —i—; XK) 3; 3) —g; H), K) YHCJIO He CYIIEeCT-
BYyeT.

Tabanua 2
1. 0(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
wim -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.

Tabanua 3

1. 50; 50. 2. 2./85. 8. 26. 4. ZA = 60°; /B = 30° ZC = 90°. 5. 2109 .
6.253.7.219.8. /M = /P = 45° /N = 90°. 9. J185 /2.

Tabanua 4
L(x+4)2+(y-22=25.2.B,C,D.3.(x— 2% +(y + 42 =25. 4. x2 +
+W-32=13.5.(x —3)2+y2=13.6. 22+ 2= 13. 7. (x — 42+ (y - 5)2 = 9.
9. a) (2; —-3), (2; 3); 6) (—2; 3), (2; 3). 10. a) (2; 7), (2; 1); 6) (5; 4), (-1; 4).
11. 22+ 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. 7x —y + 3=0.7. 13,5.
8. 7Tx-y+6=0.9.x-y=0.10. 2x - 5y + 20 = 0; 2x + 5y — 20 = 0;
2x — 5y — 20 =0; 2x + 5y + 20 = 0.

Tabanua 6

1. v2.2.2543 /4.3.4J5 . 4. 24. 5. 60. 6. 252 /4. 7. 5/3 . 8. 50. 9. 30.
10. 80+/3. 11. 602 . 12. 128. 13. 169. 14. 36/3 . 15. 53 . 16. 162 .
17.32.18. 162 . 19. 16.

Tabamua 7

1.x=8v2;y=4v2(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 =\52-24.2 ~4,2; y =52+ 2442 ~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. 13 . 4. 175/466 . 5. x = 414 /3; y = 26/3.

6. \/63. 7.x~5,8,y~4,1.8.x~15,5; y~18,4.9. x~ 3,9; y ~ 10,3. 10. x = 13;
y=21.11.x=T;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;
Yy =135.19. x; = 25; y; = 25; x3 = 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 = 5166 /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. 3v/2. 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°.

Tabauua 10

1. 6n. 2. 67,5. 3. 12n. 4. 8. 5. 12. 6. 83 . 7. 26m. 8. 52n. 9. 207/3 /9.
10. 60°. 11. 144°; 216°. 12. 225°; 135°. 13. Tn/n — 3. 14. 40n. 15. 20~.

16. 40%. 17. 32n. 18. 87+/3 . 19. 75 n. 20. %n. 21. 32n/+/3 . 22. 9875 /15.

23. 167/ /3 .24. 87(+/3 — 1). 25. 20%. 26. 61(V2 — 1). 27. 157.

Tabanua 11

1. 4. 2. 64n. 3. 1001/(2 ++/2—+/3 )2 ~ 49,5. 4. 12n. 5. 20%. 6. 187 (2 —/3 ).

7. 4. 8. 144n(3 — 24/2). 9. . 10. 257. 11. g—;n. 12. n. 13. 50n. 14. 25m.

2
15. 60,5n. 16. 86n/4 — n. 17. 456n/n — 2. 18. %n. 19. (%285_) n~169,5n.

20. 3. 21. 6,25%. 22. 8. 23. 5n. 24. 32~x.
Tabanua 12

1.12(2rn - 3+3). 2.~ 7,6. 3.9. 4.~ 413,2. 5. 10. 6. 100(n — 2). 7.128n/3.
8.16(4 - 7). 9. 25(8 — m). 10. 75(n — 1,5v/3 ) ~40,6. 11.~ 182,5. 12. 36(4 —m)~ 31.
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