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[image: image4.jpg]Tema 16. IVNIAHIMETPISA

§ 1. Jloriuna cTpykTypa Kypey reomerpii. Ocnosui monsirts

TeomeTpist CKITANAETECA 3 BOX POIUTIB: TUIAHIMETPII | CTepeomeTpii

B 1uiasiMeTpii BUBYAIOTECS BIACTUBOCTI (iryp, IO TeXATh B ONIHiH IUIOMNHI, a B CTe-
peomerpii — BracTHBOCTi (hiryp rpocTopy.

1.1. IlkinbHuit Kype reomerpii noGyzopanuit 3a aKCiOMATYMEMM METOZIOM i Mae Taky
JIOTIHHY CIDYKIYDY.

1. JlaloThCH OCHOBHI TIOHATTS: TOMKA, NMPAMA, TUIOIIMHA, Mipa, HANEKHICTH, 3HAXO-
JDKeHIs MipH OO, L1i TIOHSITTSE He 03HAYAIOTHCS.

2. BIacTHBOCTI Ta B3a€MO3B 530K OCHOBHUX TIOHSTH OIMCYIOTBCS! 33 JA0IOMOTOK) AKCIOM.

3. Yepes OCHOBHI TOHSATT Ta AKCIOMH JAIOTECS O3HAYEHHA HOBHX [IOHSTH.

4. Ha ocHOBi axcioM Ta 03HaveHDb JOBOJSTEC TeopeMu. OCHOBHI Mo3HaYeHH: a, b,
e, ...—npsmi; 4, B, C, ...— Touku (3amic A € b o3Havac, MO MpsiMa b TPOXOATL Yepe3
TouKy A); o, B, ¥, ...— MUIONMHEN.

1.2. BisbMemo na npsaMilt a 181 fosinsmi Touxu A i B (puc. 16.1). Bidpiskom nasmusac-
THCA HACTMHA NSIMOI, SIKA BKITIOMAE JBi Pi3Hi TOUKM i€l MpAMoi (KiHMii BifpisKa) i Bei
TOYKH TIPSIMOI, IO JTeXKaTh MiX HiMH. [TosHauacThest Tak: Biapizok AB. 3 puc. 16.1 Maemo

5/ A 0 8
Pic. 16.1 Prc.162 Puc.163

CeAB, D ¢ AB, ockimky Touka C jiexuts Mk Toukamut A, B, a Touka D — Hi. Ha
puc. 16.2 nokasano mpsMy a. Bona po3duBae BCIO IUIOMMHY Ha JTBI MIBIUIONIMHM 04 Ta 0.
Kinmi Bipiska AB HanexaTs MBIUIONTHHI o, Bipisok AB e nepetunac npsmoi @. Kimmi
pipiska CD nanexars pizauy mismionmsay, C € ay, D € aa, Bijpizok CD nepetnac
npaMy a.

Ilpomenem (abo nignpsimoi) HA3UBAETHLCS YACTHHA TPAMOI, SKA CKIAJACTHCA 3
yeix ii TO4OK, IO TexaTh 1o omMH Gik Bij (ikcopamoi TOukM mpaMoi, i camoi miei
TOMKH, 1[0 HAIHBAETHCH HoYamkoM npomens. Pisni npomeni ofniel npamoi i3 crize-
HHM HOMATKOM HA3MBAIOTHCS donosnsnbkumu. Ha puc. 16.3 npoveni OA i OB sotos-
P R T W g iy 1




[image: image5.jpg]Kymom nasusaeThes (irypa, Mo CKIAMAETHCS 3 ABOX
4 PI3HMX TPOMEHIB i3 CrimbHUM TovaTkon. Lledt crimbmuit
TIOYATOK HABHBAETECA GePULUHOI0 Kyma, & TIPOMEHi —
itoro cmoponamu (puc. 16.4). Tlo3HAYAIONH KyT, BKA3YIOTH
Bepumy (£ O), Cropont (< (ab)) abo Tpr Tow (£ AOB),
b 3 FKHX Cepeus — BEpIIHA KyTa
o B SIKIIO CTOPOHH KYTa — JIOTIOBHSUTBH] TPOMEHI, KyT Ha-
SHBAETBCH  pozeoprymum. [lea 6iopisku  nazueaiomves
piHusuy, KO BOHH MAlOTh PiBHI JoBxuHM. [Jea Kymu
Ha3UBAIOMBCA PigHUMu, SIKIIO iX TPayCcHi MIpH PiBHI.
Tpuxymuurxom Ha3uBAeTHes Birypa, 1O CKTANAETLCA 3 TPHOX TOHOK, SKi He JIeKaTh Ha
OJidt AT, i TPBOX BiAPI3KIB, 1O CHONYHAIOTH I TOUKH TonapHo. Brasaui Touxu Hasm-
BAIOTHCS. 6EPULUHAMU MPUKYMHUKE, 8 BUIPiaky — Horo emopowa-
. Ha pic. 16.5. 1okasaso TPHKYTHIK ABC (TIO3HAYAETHCS TaK:
AABC). Kyr tpuxyrruka ABC npu Bepini, Hanpuiian, B
TosHavaeThCs Tak: £ ABC, a6o £ B. Jlea mpurymmuuxu nasi-
eaomves  pienumu  (AABC = AAB/Cy), sxmo AB=A;B;,
BC=B\C\, CA=Cid), LA=L A\, LB=LBy, LC=LC.
TlpH no3HaHeH ] PIBHOCTI TPHKYTHHKIB Ma€ 3HAYEHHS MOPSIOK Puc.16.5
3aIACY BepumH TpukyrHuki. Ha puc. 16.6 mokasamo pisHi
TpuKyTHIKA A1B1C) i A2B:Cy. PiBHI e@IeMEHTH N03HAYEHO OfHAKoBO. [IOBXMHM CTOPiH
no3HavaloTs e Tak: BC =a, CA= b, AB = c.
psvi @ § b Hassaiotes napaneasuusnd (a || b), SKINO BOHHM He MAIOTH CHUIBHUX T0O-
HOK (He NePeTHHAIOTHCS).

Puc.16.4

1.3. Axciomu nnanivempii.

& b 1. Hxa 6 we G npava, icKyoms mouH,
wo nanexcamn yitt npavii, i mouxu, o He
nanexcams .
2. Yepes dosineni dai pisni mouxu mosicHa
nposecmu npAMY { npumMoMy minbKu 00Hy.
3. 3 mprox pisnux mouok, wo nexcams na
Ay 8 A B,

1 OOHili npaMitl, oOMa i minbku oOHa nexcumy
Midic Osama inuum.
4. Tlpama posbusae naouuny na dsi nis-
naowuHL.

5. Kooienuii sidpisox mae nesiy dosacuny, Ginsusy 6id wyna. Josocuna eidpiaxa dopi-
BHI0E CYMI QOBHCUH HACMIUN, HA AKI 6iH PO3GUBAEMLCA GYOb-AKOI0 CBOEI0 MOUK0I0. Ko
mouxa C nexcums na siopisky AB, mo AB = AC + CB (puc. 16.7).

6. Koocnuit xym mae neeiy 2padycny Mipy, ne sewucy 6id uyns. Pozzopnymuit kym do-
pienioe 180° [padyena aipa kyma dopianioe eysi 2padyenux Mip Kymie, na aKi 6in pos-
Gusacmues Gyob-aKuM NpaMeHeM, 1o Npoxodums Mixe 4 b
020 cmopowau. fkuo npavinb ¢ npoxodunis Mine cmopo- T *—
nav kyma (ab), mo £ (ab) = £ (ac) + £ (cb) (puc. 16.8)

Puc.16.6

Puc.16.7




[image: image6.jpg]7. Ha Gyds-axamy npaveni 6id iozo notamky moxcna %
siOKIacm 6i0pi3OK 3a0aHOT doeXCUNY | NpUMOMY MiNsKY
ooun. %
8. Bid 6y0b-aK020 npomens @ sadany miennowuny Mo-
JICHA BIOKNGCHI KymL | NPUMOMY minbku OOuN, wo Mae
3adany zpadycry mipy, mexusy 6io 180°, 0
9. fkui Gu ne Gye mpuxymnu, icuye pienui domy
MPUKYmAUK p 3a0aHOMY POIMINenni aionOCHO Oanol nie-
npamo.

Puc.16.8

10. Yepes mouky nosa danoio npamolo ModcHa npose-
oML Ha nAOWAI MinbKIL OONY NPAMY, NapanensHy danii.
) 5 14. Mmmm TBEP/UKEHHS GYBAKOTh TPHOX BUZIB:
O3HaUeNHs, aKCioML, meopeM.

O3Hauenns — Te TBEPIDKSHHS, B SKOMY PO3 SICHIOEThCS
IMICT JIESKOTO TOHATTS (HANPUKIAJ, O3HAYENHA BijpiiKa,

a
KYTa, TPMKYTHHKa).
Puc.16.9 Axeioma — U TBEPIIKEHHS, SIKe TPHIMAIOTS Ge3 [oBe-
JICHHS.

Teopema — ue TBepiDKeNHL, sike TpeGa JiosecTi. Hasesiemo npuiiaz mom‘emwmoi‘ ‘Teope-
M SIKITIO [IPSIMA TIEPETHHAE OJTHY 3 JIBOX NAPATETBHAX IPSMIX, TO BOHA [IEPETHHAE | JPYTY.

*Hexat a || b (puc. 16.9) i npsima ¢ neperwtae nipsmy b 8 tounti A. Jlosesenss npose-
JIeMO BiJ{ CYNPOTHBHOrO: AKIIO NPAMA ¢ He MePeTHHAE NPIMOL a, 10 ¢ || a, a 1ie HpoTHpi-
it axciomi 10, 6o epes Touxy A MOXOMATL /i MpAM (c i b), MApaTemmHi Tperiit
(npavidt a).*

§ 2. Kyrn

2.1. CymidcHumu HA3MBAIOTECS JIBA KYTH, Y SIKHX OMfHA CTOPOHA CIIUIBHA, & iHImi € Jio-
TnoBHsUIBHIMY TIpoMersvu. Ha puc. 16.10 nokasaro cymikai kyra BOA ta BOC.

Teopesa. Cyma cymisicnux xymia dopismioe 180°.

Hexait @ — rpafycsa Mipa kyra. SIkmo 0° < @< 90°, kyr 5
HAa3MBAETHCS TOCTPHM, SIKINO &= 90°, KyT HAMBAETHCA TIPAMHUM,
Ak 90° < @ < 180°, Kyr HasWBacTbes TYIMM. 3 TeOpeMu
BHIVIMBAIOTH /{Ba Bai/IMBI HACTLJIKH.

Hacinok 1. Kym, cymivicnuii 3 npamum, — npamud, xym,

CYMICHUT 3 mYnum, — zocmpuii. 1 7 7
Hacninox 2. Axwo dsa kymu pieni, mo i cymisicui 3 numu

Kymu pigni. Puc.16.10
3axaui

1. Buadti cyniKi KyTH, SKIO OHH 3 WX B S pain Giibumi a Apyrui.

*Hexali o BeAMYMHA OZHOIO 3 KyTiB. TOAi 5¢. — BewuMHa Apyroro. 3riAHo 3 reopeMoio
o+ 5o = 1807, apiakn o= 30°% Bignosins: 30 i 150°%

2. FualfTi eyMisKai KyTH, SO 0K Ha 70° Ginbinu 3a Apyruik.




[image: image7.jpg]*Hexall ot — BeAHUHHA OAHOTO 3 CYMIKHHX KYTiB, TOfi G+ 70° — BeMuKHa Apyroro. 3rimo 3
Teopenolo ix cyma a + & + 70° = 1807, 3mimns o= 55°. Binmomizn: 55125+

2.2. Bepmuxansnumu HAMBAIOTECA JIBA KyTH, B AKHX CTOPOHM OJHOIO KyTa € JOMOBHs-
JIBHAMM TPOMeHsMU cTopin pyroro. Ha puc. 16.11 moxasano sepruxaishi kytu AOB i
COD. Croporn OA i OD, OB i OC e ponoprsuibimmu rpomensvit. Kyt AOC i BOD
TAKOK BEPTHKATBHI.

Teopema. Bepmuxanvui kymu pieni.

*IMiticuo, xy AOB i DOC Maiors criimbimii cymiicemii kyr AOC i Tomy pisi.*

a ¢
8
A
B8 b
4 8

Puc.16.11 Puc.16.12 Pue.16.13

2.3. i npsivi, MepeTHHAIONHCD, YTROPIOIOT YOTHPH KyTH. Kymawm Midic deoma nps-
MuMu BBAXATUMEMO KYT 3 HAWMEHILIOI pajycHolo Mipoio. Harprician, upssi AD i BC
(puc. 16.11) yreoproiors kyr AOB (a6o DOC). Slkmio o — KyT MK JBOMA NIPIMAMH, TO
0°<a<90°

Bagawi

1. Opus 3 KyTiB, yTBOpeHHit NPH NepeTwiti NPAMHX, A0pisrioe 70°. Suaiima inui KyTH.

* BCboro NpK MepeTHHi ABOX NPIMHX YTBOPIOETLCH HOTHPH KyTH. JIBa 3 HUX CyMixHi A0 AaHoro, a
82— nepruxasi. Tomy ABa kyTH o 70° a Asa it no 180° - 70°= 110° Binmowias: 70° 110°,
110°%

2. CyMa Z1BOX KyTiB, YTBOPEHHX TIpH rlepeTHHi ABOX TIpAMHX, fopinuioe 100°. Jualimn vei woupu

* 3posymino, mo 100° — e cyMa ABOX BepTHKATBHHX KyTia. TMy OIH i3 HHX AopiBmioe 50°. Cy-
ik 3 R Ky fopisioe 180° — 50° = 130°. Binmosizs: 50°, 50°, 130°, 130° *

2.4. JIBi npsMi HASUBAIOTBCS G3GEMHO NEPNEHOURYIAPHUMU, SKIIIO BOHH TEPETHHAIO-
MHCE YTBOPIOKTH IPAMKE KyT (prc. 16.12). TIo3HauAIOTS B3AEMHO TIEPIIEH MKYISPH] MPIMi
Tak: @ L b. Jlpa npoMeHi HA3HBAIOTHCA 63GEMHO NEPRENOUKYIAPHUMIL, SIKILO BOHU JIeXKaTh
HA B3AEMHO TepreHuKyIspruX npsvix. Ha puc. 16.12 nokasaro nepresmukysp AB 10
npsiMoi b, TyT B — 0CHOBa TepIeH MKYISpa.

Teopema. Uepes xodiciy mouky npamol MOdicHa npoeecmi nepnesouxynspny 0o e
npavy | npumony mintku 00ny.

* BisbMeMo Ha npsamiit a foBinbHY Touky A (puc. 16.13). 3rimo 3 akciomoio 8 Bij
npoMetisi AB y BepXHIO MIBIVIONMHY, BU3HAUEHY MPAMOIO @, MOXHA Bi/KUIACTH TPsMI KyT
i mipyToMy Titbki oz, CTOpoHa 1LOro Kyra i BrzHauac mpsMy b L a, sxa 3a axciomoio 8 €
CIMHOIO. *




[image: image8.jpg]25. Teopema. Alxujo 6i0 danozo npavens eiorracmut ¢ 0ony nisnouuny dea xym 3 cri-
JIBHOIO BEPULLHOIO, MO CMIOPOHA MEHULOZ0 KYMaA NPOX00UNts MidC CMoporaru Ginbutozo Kyma.

* Ha puc. 16.14 nokasano xyru AOC i AOB, pinkiajeni Bix npomens OA B onny
nisriomny, £ AOB < £ AOC. Tpowinb OB npoxomuTs Mix npomersivt O4 i OC.*

Hacunigox. Axwo kymu AOB i AOC gioknadeno & 00ny nienrowuny 6io npomens
OA, mo £BOC =| £AOC - ZAOB |.

LBicexmpucoro KyTa Ha3MBacTbCA IIPOMIHb, 10 BHXOMTH 3 {OT0 BEPIIMHH i MimiTh Hei
KYT HABIILT. 3 O3HAYCHHS BUIUTHBAE, 0 GiCeKTPHCA IIPOXOUTE MiX CTOPOHAMM KyTa.

¢
8 Ay
A A4 A
A0 iy

Puc.16.14 Puc.16.15

3agaua \

1. £ AOB = 1007, OC — Gicexrpea kyra AOB. it Ky, cywmixuiii 3 kyrom AOC.
* Ocximexsn OC — Gicextpica kyra AOB, To £ AOC = 50°. Kyr, ey 3 kyrom AOC, Aopis-
ioe 1807 - 50° = 130°. Bianowizs: 130°.

2.6. Jlamanoio AAs...A, HasuBaeTbes (irypa, mo CKIAKAETLCS 3 ToUOK Ay, Aa, ..., Ay
T4 BIPI3KiB, 1O CIOTYHAIOTH KOKHY HACTYITHY TOUKY 3 [ONEPEAHBOI, MPHUOMY Gyb-s1ii

A
. i 4 4
4
A A5
A
4y 4 4

Puc.16.16 Puc.16.17

1OCII1/IOBH] TPH TOUKH He JIOXATh HA OfHiH NpaMiH (puc. 16.15). Bigpisku Aids, Axds,
Ay, ..., ApAy HASUBAIOTHCS MaHKaMU AGManOT, ToUKK Ay, Ay, ..., Ay — Ti eepuaunamu.
Toukn A i A, HasMBaIOT Kinyamu namanol. JIAMAHA HASMBAETHCS IGMKHEHOM0, SIKIIO il
ki 36iraiorhes. Jlamana HA3MBACTLCS npocmoo, SKINO i HeCYMIKHI NAHKK He MAOTH
CIUILHIX TOHOK (pue. 16.15). Jlamana, sKy rokasaHo Ha puc. 16.16, He € npoctoo. [los-
AKUHA TAMAHOT IOPIBHIOE CyMi JIOBKHUH i JIaHOK.

2.7. Tlpocta saMKHeHa jlaMaHa YTBOPIOE MHozokymuuk. Ha puc. 16.17 nokasaro mec-
Ty THuK A AxdsA A5, Bepimiu TaMaHoi Ha3HBAIOTECS 8epuitiHamu MHOTOKVTHHKA. a i




[image: image9.jpg]JIAHKH — CMOpOHAaMU MHOTOKYTHHKA. CyMa JIOBXHH BCIX CTOPIH MHOTOKYTHMKA HAIUBAE-
“Thest HOTO nepumempom.

1Inockum MHO20KymHuKOM HASUBAETHCA YACTHHA TUTONTMHH, OOMEKEHA MHOTOKYTHH-
koM. Ha puc. 16,18 ruiockuit n’sruxyriuk 4142434445 samrpuxosaro. [hiockuit Mioroky-
THHK HA3UBACTBCA OMyKAM, SIKIIO BiAPI30K, 1110 crionyyae Gyms-aKi 81 Horo Touku M, N,

Puc.16.18 Pue.16.19 Puc.16.20

TUIKOM HATIEHKHTH LEOMY MHOTOKYTHUKY (puc. 16.18). Thnockuit Mﬂomxynhm, TIOKa3aHui
Ha pue. 16.19, He € onyknuM. SIKIO IUIOCKMI MHOTOKYTHUK ONYKIIMIA, TO BLJITIOBLIHMI
MHOTOKYTHHK (3aMKHCHA JlaMaa) Takox onyiimuit. Jlami posrisjarumemo e onykii
MHOTOKY THHKH

34 UMCHOM CTOPIH MHOTOKYTHHK HASHBAIOTH TPUKYTHHKOM, OTHPHKYTHHKOM,
I STHKY THHKOM TOILO. [fia20Hani MHO2OKymituka — 1€ BIPI3KH, AKi CHOMY4aioTs Bi fioro
BepUMHM i He € joro croponamu. Ha puc. 16.20 AC, AD, BD, BE i CE — piaronai
11’ SITHKY THHKA.

KyT, CTOpOHH SIKOTO € CTOPOHAMM MHOIOKYTHMKA, HAIMBACTHCA GHYMPIULHIM Kymom
MHOTOKYTHHKA, KyT, CyMiHMi{ 3 BHYTDIIIHIM, HA3HBACTHCA J06HIULHIM KYMIOM MHOTOKYT-
HHKA.

3axaua
1. Crimkn garonanc Mac onykit n'smiyTHIK?
*3 puc. 16.20 BuAo, Mo YHeio Ajaronaviell oyKIoro 'Ky THIKA fopisiiioe 5. TTiATaepIAMO t1e
O3B’ A3AMAA SIOTIIKM MipKYBAHHAM. SIKIO CTIOMYHHTH TOTAPHO S BEPIUIHH I ITHKYTHHKA BIAPISKANH,

0 BCLOTO TAKHX BUAPi3KiB Gyl % =10. Ane 5 i3 X BITDISKIB € CTOPORAMH N’ ITHKYTHIK. OTHE,

uMcno Aiaronaneit opisuioe 10 -5 = 5. Bianosige: 5. *

2.8. YacTHHa IUIONMHH, OOMENEHA JBOMA [TPOMEHH-
MM, IO BUXOIWTh 3 OJHIE TOUKH, HAMBACTHCH MIOCKUM
xymom. Ha puc. 16.21 3amTpixoaso miockuii Kyt (ab).
IcHye 11fe O/iMH IUIOCKHIA KYT, YTBOPEHHEl THMH CaMHMK
7 TPOMeHIMH. BiH JionoBHIOE BKasaHWii KyT X0 Beiei
moromwHy. Ii IBa IUIOCKI KyTH HA3MBAIOTSCA OONOBHA-
Puc.16:21 AbHUM.




[image: image10.jpg]Bnpasu
1. O 5 cyvabkanex Ky i Gurbimiai oa Apyri » 4 pasis. Fuaitu 1 kym.
2, Opun i3 CyMiRHHX Kyrin 1ia |5° Gisbumih 2a apyra. Snadimu wi kyTv.
3. Cywia 180X KyTi, YTHOpCHHX NpH HIEPETHHi ABOX NPAMHY, ZOPiBHIOC
80°. 3ualiTH BeTHIHHK BCIX YOTHPHOX KYTIE.
4. CKifIbkH 113D BePTHRATLHIX KYTiB OKa%HO Ha pic. 16.227
5. JlopecTi, o GiceKTPHCH BEPTAKATHHHX KYTiB € JOTOBHATHHHMH
npoMerMH.
6. TonecTs, 1o GiceKTpHCH CyMixHAX KYTB HepIIeHAKY P, Puc.1622
7. Crinks siaronaneit Mac onykmait 10-kymik?

§ 3. TpukyTHHEH

3.1. SliQuo /i CTOpOHY TPHKYTHHIG PiBHi, Bift HawBACTHCS piaHoGedperun (pic. 16,23).
Pignocmoponnim (abo npaguibkum) HAMBAETHCA TPUKYTHHK, Y SKOFO BCi CTOPOHM DiBHI (pHe.
16.24). TPUKyIHUK, Y SIKOTO BCi KyTH TOCTPI (pUC. 16.25), HASHBAETHCS 20CMpOKYMHIM, OJH
KYT MM — npanokymmu (PHc. 16.26), O KyT Ty — mynoxymumun (puc. 16.27).

AR

Puc.16.23 Puc.16.24 Puc.16.25
4
B j c
& 8 4 8 a DAM C
Puc.16.26 Puc1627 Puc.16.28

3.2. Medianoto mpuxymuxa HA3HBACTHCS BIAPIjOK, IO CTIONYYa€ HOTO BEPIIMHY 3 Ce-
PEJHEHOIO TIPOTHIEKHOT CToporH (puc. 16.28, Binpisox BD). Bicexmpucolo mpuxymmuxa
HASMBACTECS BUIPI30K GiCeKTpHCH HOTO KyTa, IO NEXHTh BCEPEHHI TPUKYTHMKA (pHC.
16.28, pigpizok BK).

Bucomaoro mpuxymnuxa Ha3MBacTHCS TIEPTICHTMKYIISP, NPOBE/EHMH 3 HOTo BepIIHU /10
TPAMOT, ket MICTHTE NPOTHIEIHY CTOPOHY TPHKYTHUKa (prc. 16.28, Binpisok BM).




[image: image11.jpg]Janaui

1. Jlaio pisroGeapenisi TpukyTHAk ABC (CA = CB). Ha npawiit AB poswimeno Toukn M i N Tax,
10 AN = BM. Touxa B aexuth Mixk Toukan A i M, Touka A nexurs Mix Toukami 5 i N. Jlosects, mo:
#) AACM = ABCN, 6) ACBM = ACAN (puc. 16.31).

* a) Ocximsiit BM = AN, 10 AM = BN i A ACM = A BCN ariao 3 nepiioio 03HaKoio pisHocTi Tpi-
xyruxia (AC = BC, AM = BN, £ CAM = £ CBN);

6) £ CBM = £ CAN, 60 xyrn CBM 1a CAN cysikii 10 pissinx kyris A i B. Onie, ACBM = A CAN
18 EPIIOIO 03HAKOIO, *

2. Ha croponax kyra A possitieo Towi B i C Tak, mo AB = AC. 3 Touok B i C nposesteno nep-
NEHJHKYADH /10 CTOpiH KyTa. JIOBECTH, O TOKA EPETHAY X MEPIEHIUKYPID JCAKHTS K GiceKT-
pici KyTa A.

* Hexalt BD L AB i CE L AD (pe. 16.32), 0 = BD(\CE. 3a apyroio caaxoio AABD = AACE
(AB=AC, ZDBA = £ ECA=90°, xyr A cnimmuit). Ovke, AD = AE i £ADB= £ AEC. Ocimxa
AB=AC, 1o AD~AC=AE~AB abo CD=BE. 3 apyroio oaaxoto AOCD=AOBE (CD=BE,
£0CD= £ OBE=90°, £0DC= £ OEB). 3niach sunmnac, mo OC =OB. 3a Nepmoio 0auaxoto
AAOC = AAOB (£ ACO = £ ABO = 907). Otke, £ CAO = £ BAO, 10670 10wk O iexcTs Ha Gicekr-
pci kyra A, mo # Tpe6a Byno Aopecrn. *

§ 4. Kyrn TpHKyTHHKA | MHOTOKYTHHKA

4.1. Hexait nipami @ Ta b neperunac nipsima ¢ (puc. 16.33), A=aNe¢, B=bMNe. Mps-
Ma ¢ HAMBAETECS ciunoio npamux a Ta b. BuGepeMo Ha NPSMUX a Ta b BITIOBIHO TOMKH
CiD, sxi nexarh B Pi3HKX MIBIUIONMHAX BijHOCHO mpsiMoi ¢. Touxw F i M (puc. 16.33)
TAKOJ JIEXKATh B PI3HUX MIBIVIONHHAX BIEHOCHO npamoi ¢. Toxi xyru CAB i DBA nasusa-
1OTHCH BHYTpIIHiMH pissocTopoHmimy. Kyru FAB i MBA taxox exympini pisnocmopon-
ni. Kyt CAB i MBA masusaiotics: suympiuninm oonocmoponnis. Kyra FAB i DBA

Puc.1631 Puc.16.32 Puc.16.33

TaKoJK BHYTpImHi ofHocToponi. Ha pue. 16.34 ciuna c neperunae npsaMi a i b. Kyru 1, 2
460 3, 4 HAIMBAIOTLCA 306HIMHIMU 0Onocmoponnimu. KyTi 1, 4 a0 3, 2 Ha3MBAIOTHCS
s06KiwHiMU pisHoemopornizu. Kytu 1, 5 aGo 7, 2 Ha3uBaioThes sionosionusu (Kyti 3, 6
a60 8, 4 TAKOXK BIJWIOBIJIH1).

Teopema 1 (o3naxa napanensnocmi npamux). fAxwo cyma enympiunix odnocmo-
pounix kymie dopienioe 180%, mo npai napanenwhi.




[image: image12.jpg]3.3. Osnaku pisuocmi mpuxymuuxie.

1. Slianio 7Bi CTOPOHM i KYT Mi HMMH OJIHOTO TPHKYTHHKA BIWIOBI/HO PiBHI ZBOM CTO-
POHaM i KyTY Mi HIMH JPYTOro TPHKYTHHKA, TO Taki TPHKYTHMKH PiBHI.

1. STximio cTopoHa i NPWIIEITi JI0 Hei KyTH 0/(HOT0 TPHKYTHHKA BiWOBI/HO PiBHI CTOPO-
Hi | IPUAETTUM 0 Hei KyTaM Jpyroro TPMKYTHHKA, TO TAKi TPHKYTHHKH PiBHi.

TIL. SIKII0 TPH CTOPOHM OJTHOTO TPHKYTHHKA BUIIOBIHO PiBHi TPHOM CTOPOHAM JPYTOro
‘TPMKYTHHKA, TO TaKi TPUKYTHUKH PiBE.

JloBeeMo Apyry 03HAKY PIBHOCT] TPUKYTHHKIB.

* Hexait pano Tpukyrauku ABC i A\BiC, npwiomy AB=ABi, LA=L A, LB=
= /£ By (puc. 16.29). 3rimo 3 akciomoio 9 ichye A AiB;Cy, pinuit A ABC, y SKoro Bepum-
Ha B; nexwts Ha poMenti A,B), a epumHa Ca JIXHTH B Tilk caMift MBIUIONHHI, 1m0 #
seprmna Cy, BigHocHo npavoi 4,B). Ockinbku AiBy = AB = ABy, o TouK By i By 36ira-
1orbent. Ockinsku £ BiAiCy = £ ByAiCy, 1o mipomeni 41Cy i A1Cy 36irarorses. Tlpomins
B\(C; 36iraetses 3 npomeneM BiC), 60 £ A1B1C1 = £ AiB:Cy. Omxe, 1ouku Ci i C; 36iraio-
Thesti AABC = A AiBiCa = AABICy. *

B\

418 A

Puc.16.29 Puc.16.30

3.4, PignoGedpenuit mpukymuux Mae maxi e1acnmusocnii.

Teopema 1. Y pisnoGedpenamy mpukymuuKy Kymu npu OCHOGI pieHi.

* Hexait A ABC pisroGeapermit, nipriomy AC = BC. 3rifHo 3 TIepIioio 03HaKoio pis-
HocTi TpUKYTHUKIB Maemo A CAB = A CBA, spimu £ B = Z A, wo # Tpeba Gyno jiosec-
™ *

OGepnena meopema. Sxuo & mpuxymuuxy d6a Kymu pishi, mo 6in pisnoGedpe-
nuit.

* Hexaii B AABC £ A= £ B, toni AABC'= A BAC 3a Jpyroio 03HaKoi. 3pijcu Bu-
msae, mo AC = BC, To610 A ABC pisroGeperuit. *

Hacmiok. Akujo y mpuxymuuxy eci Kymu pieii, mo 6in pigHoCmOpOuHiil.

Teopena 2. Mediana, nposedena do ocnoeu pianobedpenozo mpuxymuxa, € 00Houa-
cno i Gicexmpucoio i eucomoro.

* Hexatt CD — megiara pisHoOeaperoro A ABC (puc. 16.30). 3rifmo 3 nepmioio o3Ha-
X0I0 piBHOCTI TpUKyTHUKIB MaeMo A CAD=ACBD (CA=CB, AD=BD, ZCAD=
= £ CBD). Orxe, £ ACD = £ BCD i CD — Gicextpuca kyra C, £ CDA= £ CDB = 90°
(piBHi cymbkHi KyTH), T06T0 CD — Bicota. *




[image: image13.jpg]* Hexaii ciuna ¢ neperuHac npami @ i b Bigmosiaro y Toukax 4 1a B (puc. 16.35),
HpPHYOMY CyMa BHYTPIIIHIX OHOCTOPOHHIX KyTiB Jopiskioc 180°. TIpurrycrsmo, 1mo mpsvi
aib Henapanenbi, ToAl BOHH NEPeTHHAIOTLCH B Jeskii Touni C. Ha npoposkerni 8ia-
piska CB simcragemo Bipisok BD = AC. ITomitumo, mo AABD = A BCA 3a nepmioo
o3Haxoio (cropona AB crimsHa, AC =BD, £ ABD = 180°~ £ ABC = £ BAC, 60 xymu
ABC ta BAC puympiumi omoctopomsi). Omxe, £ ABC =/ BAD, nomitamo, mo
£ CAD < 180°, a 3 ismioro Goky, £ CAD = £ CAB+ £ BAD = £ CAB+ £ ABC = 180°. Jliii-
TIUTH CYTIEpeUHOCT], TOGTO Hallie NPUITYIEHHS! HeNPABITHHE, OTKe, TIpsMi a i b maparebi. *
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Icnye e kinbka osnax napanensuoemi npavux. TIpaMi rapanelbHi, SKIo:

a) BHYTPIlIIHI PI3HOCTOPOHHI KYTH PiBHi:

6) BiZTOBi/HI KyTH piBHI,

B) CYMa 30BHIIHIX OHOCTOPOHHIX KYTiB fiopiBmoe 180°.

OKpeMO TH/IKPECTUMO 03HAKY, IO HAIMBACTHCA TPAHIHTUBHICTIO MAPAIELHUX: SKIO
alleib|le,oal b.

Teopema 2. Axyoa L bic Lb moa | c(aic— pisni npami, puc. 16.36).

Teopema 3. Sxwoa||cib La, mob L ¢ (puc. 16.36).

Samaui

1. Yepe TOUKY A, 10 He ISKUTS Ha NPAMil g, NPOBECTH MPAMY, NAPATICILRY NPAMil a.

* Hexail A # a (puc. 16.37). BuBepemo na npsuiii a nosimui towt B i C. Bimcaaemo kyr BAD,
pisuiit kyry ABC, pint npomenst AB B nismioutisy, mo He Micruts TotxH C, BiHocHO npAMoi AB.
Frino 3 oamaxoio napanesiocti DA || BC. 3rinmo 3 axciomoro 10 Taxa npama DA e, *




[image: image14.jpg]2. PisHiiis 280X 30BHIMAIX QHOCTOPOMKIX KYTIR NPH NAPAICTLHAX NPAMIX R0piBHIOe o Makh
iy

* Hexali x, y — miyKasi kyr (phc. 16.38). Sicio, o x + y = 180%, 60 a || b. Craagemo ccremy pi-
o

Binnonins: 90"+, 90° - % +
2 2

3. Ha pic. 1639 pxasasio snasenns kyris A. 5, C. Un napanensii npavi a i b2

* Iposenemo wepes 1ouxy B npany c | a (pic. 16.40), Toai £ ABD =80°, £ DBC =22%, a £ DBC
1a £ ECB — BHYTPIllINi O7HOCTOPOHH KYTH, CyMa SKHX J0piBHioe 180°, omie, ¢ || b. Hpsi @ a b
naparemai. *

Prc.16.38 Puc.16.39

£

Puc.16.40 Pue.16.41

4.2. Teopewa 1. Cyma enympiwnix kymis mpusymnuxa dopisuioe 180°.

* TIposezemo yepes Bepmmany C TpukyTrika ABC npsamy [ || AB (puc. 16.41). Touxu D
i E nexars Ha npsiuiii | o piswi Goxn Bix Touxu C, Tofi £ DCB = £ CBA sik BHyTpilmi
PISHOCTOPOHHI KyTH NpH NapanensHuX mpsmux [ Ta AB. AHAIOriMHO JOBEEMO, IO
£ ECA= £ CAB. TaxuM “HHOM, CyMa KyTiB TpukyTHHka ABC JIOpiBHIOE POTOpHYTOMY
kyty C, To6T0 180°. *

I3 Teopemu 1 prrumBac, mo Gy/mh-sKuif TPHKYTHUK Mac He MEHIe JIBOX TOCTPHX KyTiB.

Teopema 2. 3o6niwnin Kym mpuxymuuxa 0opieHIoe cymi 0Box BHYmMpIwNiX, He cyMi-
WOHUX T HUM.




[image: image15.jpg]* £CBD — sosminmi#t xyr AABC (puc. 1642). Maemo: £ CBD = 180° -
- £B=ZA+ £C, mo ¥ TpeGa Gyro sosectn. *

Hacninox. 3oenimniii kym mpukymuuka Gitbucuil 3a KOXCHU GHYmMPIuLHiil, e cy-
MINCHUTI 3 HUM.

4.3. Teopema 1. Cyma guympiwnix Kymie Onyknozo MHO2OKymHuka Oopienioe
180° (1 - 2), de n — wueno 020 cmopin.
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Pue.16.42 Puc.16.43 Puc.16.44

* BisbMeMO Beepe/mHi MHOPOKyTHHKA 4142...4, Touky O (puc. 16.43). Crony\uusum
Touky O 3 BEPUIMHAMK MHOTOKYTHMKA, JICTAHEMO n TPHKYTHUKIB: A 41042, A 4204, ...,
A Ay 1OAy, A 4,04 Cyma KyTiB yciX IHX TPMKYTHUKIB fopismioe 180° n. [lo uiei cymu
BXOZATH KYTH TIPH BepumHi O, 5Ki He € KyTaMi MHOTOKyTHUKa. Cyma BCIX KyTiB 3 Bepum-
Hoto O JopiBHIoe 360°. Tomy mykana cyma jopisaioe 1801 - 360° = 180°(n - 2).

JIOBEJIEMO IO CaMy TEOPEMY 3a HIOTIOMOTOX0 METO/LY MATEMATHYHOT 1H/TYKLI.

1.n=3;83=180° (3 - 2) = 180°, 10 CrpaBe/yIHBO.

2. n=m. Hexait S, = 180° (m — 2) — cymMa BHYTPIIHIX KyTiB ONYKJIOTO m-KyTHHUKA.
PosrnsHeMo onmykmi (m + 1)-kyTHuK A1 Aa... AwAm1. Crionyusmo Bepumiy A; i A,

St =81+ Smy (16.1)
Jie S+ — CyMa BHYTPIHIX KyTiB (m + 1)-kyTHuHKa, S, — CyMa BHYTPIIIHIX KyTiB m-

KyTHUKA 4142 A, S) — CyMa BHYTPIIIHIX KyTiB TPUKYTHHKA A1AmA 1. 33 IPHITYIIEHHIM
iHyKuti 3 piBHocTi (16.1) Maemo

S = 180° (m —2) + 180° = 180° (m - 1),

1110 3aBEPNIYE IH/YKTUBHE JI0BE/IeHHs. *
Teopema 2. Cyma 306HiwniX Kymia MHOOKYMINIIKG, GIAMX NO OOKOMY NP KONCHTL
eputini, dopienioe 360°.

3azaui
1. JToBeCTH, 10 GiceKTpHGa 30BHINEOrO KyTa TIpH BEpUIHHI PiBHOGEAPCHOTO TPHEYTHIKA TIapaJie-
b foro ocHopi.

*Hexali C — nepumua pisnoGenpenoro AABC (puc. 16.44). Tozi 45:%(1306740 i

£BCD= % (180°— £ C) (CD — BicexTpica 30BHimiBOT0 KyTa npi hepmui). Ote, CD || AB. *




[image: image16.jpg]2. icektpucn xyrin A i B (puc. 16.45) Tprxymunxa ABC repemwaiorscs 8 Touni O. Jlonecrs, 1o
Cropoiry AB sio 3 Touks O it KyTom 90° + % zc,

*Maemo £ AOB = 180° - LA*%LE=180°7%(£A+LB)=IBO" -;—'(lﬂ(PféC):
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4.4, llpamoxymuuii TPHKYTHHK (pHc. 16.46) Mae MpsMuit KyT NPH BepIIMHI, SKy 110~
suammo Gyksoro C, Tofti croposa AB, sika NEXHTh TIPOTH LBOTO KyTa, HAZMBAETHCA 2in0-
meny30i0, iHUI JIBi CTOPOHH HA3MBAIOTHCA kamemamu. CyMa TOGTPHX KYTiB TIPSIMOKYTHOIO
TpHKyTHUKA Jopisioe 90°. [lidico, £ A+ £ B = 180° - £ C = 180° - 90° = 90°.

Osnakiu pignocmi npaMOXymHIX mpuymmuxis.

1. Axujo xamemu 0dH020 NPAMOKYmNO20 mpuKymHUKa 6iOnosioNo dopiKiolomb Ka-
memam Apy2020, Mo maxi MpUKYmHuxu pieni.

2. Axwgo kamem i npuneznuii do Hb020 20CMpuil Kym OOHO20 NPAMOKYNIHOZO MPUKYMI-
uKa gidnosiono dopienioioms Kamemy i npuneznomy 0o HbOZO 20CmpaMy Kymy Opy2020,
Mo maki mpuiymuiiu pigi.

3. Akiyo 2inomenysa i 20cmpuit Kym 00HOZ0 NPAMOKYMINOZ0 MPUKYMAUKG GiONOBIONO
dopienioioms 2inomenysi | 20cmpamy Kymy 0py2020, mo maxi mpukymuukiu pieni.

4. Axwo zinomenysa i kamem 00HO20 NPAMOKYMHO20 MPUKYMHUKG 8iON08IOHO dopie-
WMy 2inomenysi i kamemy 0py2020, Mo MAKi MPUKYMHUXR PieNi.

* Ha puc. 16.47 306paxeno npamokytsi puxyrimxn ABC i 4,B\C), ne AB = 4By,
BC = B,C\, Ha npomeni BC BisbMemo Touky D Tak, mo CD = CB, na npometi B\C) Bisb-
Memo Touky Dy Tak, mo CiDy = C1By. Maemo A ABC = AADC, a AABICy = AAD\C, 3a
I1ePIIOI0. OIHAKOIO PIBHOCTI TPHKYTHMKIB. Omike, AD=AB i A\Dy=A\B). Ockinbku
AB=AiBy, 10 AD = A\Dy i AABD = A A\B\D) 3a TPeThOIO 03HAKOIO PIBHOCTi TPHKYTHH-
Kib. 3pizicn BUUTMBAE, W0 £ B = £ B). Tenep MoXua TBepAHTH, MO TPUKyTHUKH ABC Ta
A\BiCy piBri (BC=BiC1, £ C= £ Cy=90°% L B=£By). *

3axaui
1. Kyt aik GiGeKTPHCOIO | BHCOTONO, AKi BXOAT 3 OAHiei BepUIHIH PiBHOGRAPHOTO TPHKYTHIHK,
Jopinioe 9°. FrallTh KyTH TPHKY THAK,




[image: image17.jpg]Teopema 1. Fxujo i3 mouxu nosa npavoio nposedeno nepnendurynsp i noxuni do e,
mo: 1) nepnenduxynap Menuwuit 6id 6yOb-gK0F noxwiol, 2) pieni noxwni mawomv pisi
npoexyit, 3) Ginswiit noxunin sidnosidae Gineuia npoexyis i, naenaxu, Ginbwiti npoexyit
aionosioae Ginvuma noxuia.

Teopema 2. 3 6ydb-aKol mouku MOYICHA Nposecmit 00Ut i Minvku 0OUH NepnenouryIap
0 danoi npsamor.

JIoBKHMHA TIEPIEH/MKY/ISIpa, TPOBEJICHOTO 3 JIAHOT TOUKH [0 MPAMOY, HAIMBACTHCA 6i0-
cmaniio 6id mouku Ao npAMor.

Teopema 3. Bidcmans 6i0 6yds-axol mouxu npsmok 0o napanensiol it npamol cmana.
JlomxuHa NeprieH/MKyspa, POBEEHOIO 3 GY/b-Koi TOUKH TPSMOi 0 MApATILHOI Mpsi-
MOT, HA3HBAETECS BIOCMIANNIO MIdIc NAPANENLHUMU MPAMUMU.

Bupasu

1. Biyrpiumsi KyTH TPHKYTHiKA BUIHOCHTHCA K 2 £ 3 : 4. S pitHoC TR Horo oBminmKi KyrH?

2. BiCexTpHCH piBHOBEAPEIIOro TpHKYTHHKA, TIEPETHILAIONHC, YTROPIOIOTS KyT 30° Juaiitu KyTH
TpHKYTHIKA.

3. BucoTi pinHOGSEHOTO TPHKYTHIKS, NEPETHIAIONHCS, YTHOPIOIOTS KyT 30°, JnaifTit kyrH Tpu-
KyriKa.

4. Tpukymix ABC — pissoBenpenili, npisosy £ A =100°. 3uarit kyT uisk Gicekrpucolo kyra C
i croporoso AB. \

5. BiceKTpica KyTa [IpH 0CHOBi PiBHOGSAPEHOTO TPHKYTIHHK AOPIBHIOE CTOPOM] IHOTO TPHKYTHIHKA.
3naliTH KYTH TPHKYTHHKA.

a

100° 8

Puc.16.53 Puc.16.54

6. BiceKTpioa KyTa. pH BepiIkHi TPHKYTHHKA IepeTHHAS MPOTIIEKITY CTOpOHY mix Kyrou 70°, a
GiceKTpHCy OAHOT 3 KyTiB 1pH Ll cTOPORi — i Kyrom 60°, 3HaliTH Kyr TpHKyTHUK.

7. Bicektpici kyrin A i C nepeTiaiorses B Toun O, nputosy £ AOC = 135°, Jlonects, mo Tp-
kyrnk ABC npamokyTmil.

8. Bicextpcn kyti B i C tpuxyminka ABC neperunaiorien s Touui 05 £ A = 60°. 3uaiitu £ BOC.

9. Cywa BHYTIIX KyTiB OMYKIOro MHOFOKYTHifka B 3 pagi GiMkia 3a cysy 3oBHimHiX Kyrin.
(CitsK CTOpis Mac e MHOTOKYTHHK?

10. PisHHIL ABOX BiryTPIIIX OAHOCTOPOHHIX KYTiD AopiBtioe o 3uaifTi i kym, sXIO npai ra-
panemii.

1. Busnawiti 3a pic. 16.53, i napanemsisi npssei @ .

12. KopHetylostnch pic. 16,54, nHaatHTH, sk napaensii npsti a i b.

13. O 3 KyTiB, yTBOPEHHX CifI00 NDH MepeTHRi ABOX NAPATETLHAX MPAMHS. AOpIBHIOE 1067
Jlpyra citia yraopios 3 Aawoio kyT 75% SIKi KYTH YTBOPIOE APYFa CiHa 3 UHMH NAPAACALIHMN
npAMHMH?

14. Biztomo, mo AD — Gicexrpica A ABC. Ha cropori AC mi6pasio Touxy £ tak, wo DE || 48. Jlo-
neets, mo AE = DE.
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* 3pO3yMiIo 3 YMOBH, 110 BHCOTA i GiceKTpHCa TIDOBE/IEHi 3 BEPITHHK MPH OCHOBI PiBHOBEAPEHOTO
TpHKyTHIKa. MOAUTHBI A BHIALKH.

1) Bicextpica AD npoXomTs Misk BHeoTOR AE i ocHoBoto AB (phe. 16.48). Hexalt £ DAB = &, To-
K £B=20. 3 AABE wacno: ZB+ £DAB+ ZDAE= 2a+a+9°=90°, apimku a=27°. Onie,
ZB=54°=LA,a LC=T2".

2) Bicekrphca AD mpoxonuts ik sicoroio AE i Giunoio croponoio AC (pre. 16.49). Sximo
ZDAB=q, To ZB=2a. Orvke, LEAB=Z/DAB~ZDAE= a-%. 3 AABE waewo ZB+
+ £ BAE = 90° a60 20t + .~ 9° = 90°, 3piki o = 33% £B = 66°= LA i £C=48°. Bianosizu: 54,
54°,72° 260 66°, 6%, 48°. *

2.V npaMoKyTHOMY TpHKyTHisKY (pHC. 16.50) nposeaero micory CD, nphtosy CE — Gicextpu-
ca £ BCD. Jlovects, mo AC = AE.

* Hexait £ DCE = o, oti ZBCE = a, ZAEC= £ B +a, 60 £ AEC — aosuimuiti kyr A BCE.
Ockinxn £ ACD = £ B, 10 £ ACE = £ AEC i AC = AE. *

3.V npAMoKyTHOMY TPHKYTIHKY (pHc. 16.51) kaTeT fom&wHOI0 b npisrac 10 kyra 30°. 3uaiimi
GiceKTpHCy ApYTOrO FOCTPOTQ KyTa.

* Hexaik BD — GicexTpica kyra B i AC = b, Ocximxi £B=60°, 10 £ ABD=30°i BD=AD=x,

PRET, 1 3
1o CD = L x. Tenep Macwo: AC =x + +
3 prati i 2

3 4 omre b= 2 Bignowias: 2 6.
2 3 3

4.5. Hexali AA)— nepreHKynsp, NpOBEfeHWH 3 ToukM A ¢a HA OpaMy a
(puc. 16.52), B € a, B# A,. Binpisox AB uasusacrses noxwnon, 1o4ka B — ochoeoio

noxunoi. Binpizox A1B — ue npoexyis noxusoi AB na npsmy a. T103HaYaETHCA Tak:
p.AB=AB.




[image: image19.jpg]§ 5. Teomerpuni moGy1osn

5.1. Dirypa, 10 € TEOMETPHYFMM MICLIEM YCIX THX 1 TUIBKM THX TOMOK IUIONIMIH, SKI
OJHAKOBO Bi/yiameti Bij JaHOi TOUKH (LIEHTpa), HasuBacThes Kkarav. Ha puc. 16.55 moka-
3aH0 Kono 3 tierrpom O i paptiycom R. Tosnauaetsest Tak: o (O, R).

Bizpisok, 0 CIOMyYae TIEHTP KOA 3 TOUKOIO Ha HBOMY, HA3HBAETBCS! padiycom Kand.
PajiiycoM TAKOXK HASMBATHMEMO i JIOBXWMHY IBOTO Bipiska. Bipisok, mo criomyuae pi pisei
‘TOUKH KO/TA, HASMBAETHCS xopdoto. Ha puc. 16.55 OA — paniyc, BC— xopya, DE — miamerp.

Teopewa 1. [liamemp kona € nai6insioio xopdoio.

Teopema 2. Jliavemp, nepnenduxyaspuud 00 xopdu, Oinumb It Hagni.

* Hexait jiamerp AB nepreHmkymapuuit fo xopma MN (puc. 16.56). Posrisnemo
AMON. Bin pisroGeaperuit. Omxe, #oro sucora OC € i Mejianow0, 10610 MC = CN. *

] 4 a
M, N
“ ;
2 E
"0 A
Puc16.55 Puc.16.56 Pic.16.57
4 a

Pnc.16.58 Puc.16.59

5.2. Hexait d — sizcTann Bij uenrpa O Kona pajiyca r 10 nipsmoi a. Mommsi Tpu
BHIIA/IKH.

a)d>r(puc. 16.57) — Koo 1 NPSMA HE TIEPETHHAIOTCS;

6)d < r(puc. 16.58) — npsMa NiepeTHHAE KOO B IBOX TOHKAX;

B) d = r (puc. 16.59) — npsiva i KOO MAOTh OfHY CIIBHY TOUKy. B 1poMy BHmamky
TIPAMA G HATHBACTHCA JIOTHYHOIO /10 KOA.

Teopema 1. [lomuuna do xara nepnendukynapna 0o padiyea, Skuil CHOTYUAE yeHMp
KOG 3 MOUKOI0 JOMUKY.




[image: image20.jpg]Ha pic. 16.60 306paeHo Touit A, B, C, 110 He niexats Ha i mpsvii. Touka M —
cepesytia Bixpizka AB. [Ipava a, 110 TPOXOTS Hepes TouKy M i eprIeHIMKYSIpHA /10 IPsMOL
AB, HasuBacTECS cepedunnuM nepnenouxyapam Bipiika AB. BisbMemo Ha IpsMili @ J0BUTEHY
Touy O i pownsiemo A AOB. ¥ swosty OM L AB, AM=MB, ovxe A AOB pistoGe permit,
10610 OA=0B. TaaM MHOM, GYIE-$Ka TOUKA CEPRMHHOND TIEPHEH/MIYLIA [0 BipIsKa
PIBHOBLVIANIEHA Bij{ HOTO KiHINB. SICHO, 110 i HABITAKH, SIKILIO TOYKA PIBHOBIAZA/ICHA BiJ KIHLIB
Bi/pi3Ka, TO BOHA JISXKHTH HA CEPEMHHOMY TIEPIEHMKY/LAPI /10 IHOTo BipisKka.

4o
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e
Pue.16.60 Prc.16.61

Teamempuune micye mouox (I, M. T.), IO MAIOTh AESKY BIACTUBICTH, — Iie dirypa, mo
CKIIAAETECS 3 YCIX THX i TUIbKM THX TOWOK, fIKi MAloTh L0 Biactusicts. Hanpuxian,
L M. T, PIBHOBi/IATEHHX BiJl KIHIIB BifpisKa, — 1€ CePeMHHWNA NEPICHIMKYISID IO
1poro Binpiska. Hexait N — cepemna Biapiska BC, b — cepe/MHHuIl NIEPHEHMKYISD 10
Bipiska BC (puc. 16.60). Ilpsimi @ i b nepernnaiorsest B Toumi O, PIBHOBI/UIAIEHIH Bij
Tou0Kk 4, B, C. Omie, T04Ka O — LEHTP KOlla, IO TIPOXOJHTH Yepes Touku 4, B, C.

Teopena 2. Yepes mpu mouxu, wo He 1Nexcamb Ha 0OHiil nPaMit, ModcHa nposecmu
Kalo i npumaMy minbKu odwe.

Koito HaIMBaETHCH onucanum HABKONO TPHKYTHWKA, SKIO BOHO TIPOXOJMTH Hepe3 Bei
#oro BepumuH. I3 Teopemy 2 BHIUIMBAE, IO GYTb-SKHH TPHKYTHMK Mae OMMCAHE KOIO,
LEHTP SIKOTO JICHUTH HA NIEPETHHI CeE/MHHIX NEPIEH/MKYISPIB /0 CTOPIH TPHKYTHUKA.
Koo HAIHBAETECS GnucanuM Y TPHKYTHHK, SKIIO BOHO IOTHKAETECS JI0 BCIX HOro CTOPIH.

Teopena 3. V GyOb-aKuil mpukymuux MOJICHA GRicamt Kano.

Jema (donomiziena meopema). Bydv-saxa mouxa Gicekmpucu kyma oonaxoso eidoa-
niena eid 020 cmopin.

* Ha Gicexrpuci Kyra A BisbMEMO JIOBLIbHY
Touky D (puc. 16.61), B i C — npoexitii Touxu D
Ha croponn Kyra A. Tpuyrswxu ABD i ACD
pisui  (cmimpHa rinoremysa AD, ZBAD=
= £ CAD). Orxe, BD=CD, mo i tpeGa Gyno
JnoecTH. *

Hexait O — Touka nepeTuHy GiceKTpHC KyTiB
A i B tpuxyramka ABC (puc. 16.62). 3rigHo 3
Jiemoo Touka O OJ(HAKOBO BijUINICHa Bijl CTOPIH
AC Ta AB i Bin ctopint BC Ta AB, To610 neprieH- Puc.16.62





[image: image21.jpg]Teopema 1. Axugo d6a kona QOMuKAIoMbCs, Mo mouka OOmMuKy Jexcuns Ha npami,
o NpoXoOUmY Yepes ninito yenmpis.

JloBejierist BUTUTHBAE 3 TOTO, IO Pajiyc, IPOBE/ICHMH B TOUKY JIOTHKY, [EPIIEHIHKYIS-
PHHA 10 AOTHYHOIL.

Japavi

1. 3 TOUKH Koia NPOBE/ICHO JIBi XOP/H, PiBHI pastiycy. 3HAHTH KyT MiK HHMH.

* Ha prc. 16.65 nokasano xopu AB i AC, koxua 3 sKux jiopissioe paiycy Ko, Tpaxymmis ABO i
ACO pisroctopomni, oke, MaTuMemo: £ BAO = £ CAO=60°, £ BAC = 120°. Bianosizs: 120°. %

2. Y ko 3 nentpom O nposeteno xopay AB i nposionkeno if wa sizcTais BC, pisiy pagiycy. Uepes
104Ky € T8 HeHTp Ko:ta O NpOBEZICHO NPAMY, KA NepeTHHAE KoMlo B Touxax D i £ (puc. 16.66). Jlonects,
mo £ACE =3 £ACO.

* Hexali £ACO = a. Ocxinbku BC =BO, 1o £BOC = £BCO=w; £ OBA — sopmimmiii kyr
ABOC, romy £ OBA=2a. Ockimbku AAOB pinnoGenpenuii, 1o £ OAC = £ OBA =2a. £LAOE —
asoprimnik kyr AAOC. Orke, LZAOE = £ACO + £ 0AC = 0.+ 2a=30. *

3. Towka M nexsTs 308Ri Koia. JIOBECTH, 10 HOTHYH], NPOBE/eHi 210 Kot 3 Toki M, piski.

* Hexail MA 1a MB — niotwsi 10 xona 3 uenrtpom O (pic. 16.67). [pamoxyri pkyminxu AOM
i BOM pisni (OA = OB, OM — cnismua rinorenysa). 3pincu sunamsac, mo MA = MB. *

5.4. Llenmpansrum HA3HBACTHCS KYT 3 BEPIIMHOIO B LieHTpi kona. Ha pwc. 16,68 noka-
3aHO LeHTpaybHMi KyT AOB. YacTiHa Kolia, po3MillieHa BCePeTHHI UIOCKOro LEHTPATEHO-
0 KyTa, HA3MBAETLCA Oyeoi Kona. I'pajtycHa Mipa Iyry JODIBHIOE TpajlycHiH Mipi BimioBi-
JHOTO i#f LEHTPANLHONO KyTa i To3HavaeThed Tak: U AnB = £ AOB. Ha puc. 16.68 Lent-
pamskuit kyT AOB 3 IpajiycHOIO MIpOIO O BU3HAYa€ JBi Jyri: U AnB 3 TpajiycHOI0 Mipoio
o 1a U AmB 3 rpajiycHoio Mipoio 360° — ot

G
cS

Puc.16.65

Puc.16.67 Pue.16.68




[image: image22.jpg]axynsipi OM, ON, OP, onymiesi 3 Touxy O Ha CTOPOHY TPUKYTHHKA, PiBHI i € paiycamu
BITACAHOIO KOTIA 3 TEHTpoM O.

5.3. Jlpa xona, 10 MAIOTH €/THHY CTILIBHY TOUKY, domukaiombes 6 yia mouyi. Ll xona
MAIOTE B CTIUTBHIH TOMIL cninbuy domuuny. TIPH LIOMY PO3DISHAIOTH domuk enympiuthiil
(puc. 16.63, a) ma sosniuwmin (puc. 16.63, 6). Hexait pijictanb ik uentpamu O i Oy fBox kit
JiopiBtoe d. Binpisox 010, HAWBACTHCS tinicio yenmpie. POITAHEMO MOKIHBI BUIAJKH B3a-
€MHOTO PO3MIITIEHHS JBOX KLl 34/1€KHO Biff iX pajiycis Ry, Ry Ta jouau d miHii LEHTPIB.

a) d>Ri +R, Koma jnexarts OfHe 1032 APYrMM i He MAIOTh CHUILHAX TOHOK
(puc. 16.64, a).

6)d =Ry + Ry. Jlorwk kit 30BHilmii (puc. 16,63, 6).

8) R) - Ro| < d < Ry + Ry. Kora nepeTunaioTses B BoX Toukax (puc. 16.64, 6).

1)d = |R) - Ry|. Jlorax xir RyTpimmiit (puc. 16.63, a).

1) 0 <d <|R; — Ry|. Omtie Korio JiexuTh BCEPE/IHHI IPYTOTO i He JIOTHKAETBCS 4O HbOTO
(puc. 16.64, 6).

e)d = 0. Llexrrpu kin 36iraiorses (pic. 16.64, 2). Taxi kola HASHBAIOTHCS. KOHYEHMPUHIMU.

Prc.16.63

‘d—' |
a
e
VR
o 4 2

Puc.16.64





[image: image23.jpg]Ky, BepimHa SIKOrO JEHHTH Ha KOTT, 8 CTOPOHH TIEPETHHAIOT KOIO, HASHBACTHOA 671t~
canum. Ha puc. 16.69 nokasano pricanmit kyr BAC. Leii kyT crmpaetses Ha nyry BnC.

4
4
‘ /
4‘
Y
8
¢ i

Pac.16.69 Puc.16.70
A / A
8
8
¢
I )
Puc.16.71 Puc.16.72

Teopema 1. Bnucanuit kym 8umipioemses nonosunow 0yeu, Ha aKy 6iH CRUPaEMbes.

* 1. Hexait tentp O Kola IeXHTb Ha CTOPOHI Bricasoro kyra BAC (puc. 16.70). Crio-
nywuBim Toukd O i B, micramemo pismoGenperit A 4OB. Hexait £ BAC =a, Tomi
£ ABO = £ BAC = o1 £ BOC =2u, 60 £ BOC — 3oBuinmiit kyr A BOA. Jlyra BC sin-

noijtae ueHTpabHoMy KyTy BOC i Tomy stopimioe 20t Takum wanoM, £ BAC = %u BC,

1m0 i Tpea Gyt fosec
2. Hexait iesrp O Ko7a JIeWTh BCGOIIH] BITHcaroro kyra (prc. 16. 71). Tipowiss AO

riepeTHHae Koo B Touni D. 3rimo 3 Bumaxom 1 Maemo ZBADI%UED, £ DAC=

 DC. JlomaBum NOwWIEHHO 1ii PIBHOCTI, MAEMO

N

ZBAD+ £ DAC= %uBD«“%uDC.

abo £ BAC= %UBC,
1o i TpeGa Gyio AoBeCTH.




[image: image24.jpg]3. Hexait iestp O Xolla JeHHTs 30BHi BIMCAHOTO KyTa (DUC. 16.72). Tpominb AO tiepety-
1€ Koito B o4 D, 3ﬁmw:«mmmmlemLBAD=—§—vBD,£@D=

BiHSBIIM HIOWIEHHO PYTY PIBHICTS BiJt epmioi, MacMo

L BAD - £ CAD

vBp-Lucp,

Puc.16.73

3ayBaxHMO, 1110 GOPMYITIOIONH TeopeMy 1, MOXHA TIOKAIATH 38™530K Mix BIACAHUM |
BiUIOBIIHHM LIEHTPATBHAM KyTOM.
Hexait £ BAC — procanmii xyr. Siao ueit xyr TOCTPHIA, TO BiH JOPIBHIOE ONOBHHI

ueirrpansHoTo KyTa BOC (£ BAC =1 £ BOC) (pue. 1673, a). Shatto 3¢ prmtcammt syt
TymMit (puc. 16.73, 6), T0 BiH ONMOBHIOE TIONOBHHY LEHTPATBLHOIO Kyra Ho 180°
(£BAC= 180° - le BOC). itcroo,

U BnC=360°-a, ZBAC=%uBnC: (360° - ) = 180° ~ %.

Slxmo kyr BAC npsmuii (puc. 16.73, 6), To U BnC = 180°, 10610 y MpAMOKYTHOMY
TpukyTHIKY ABC rinotenysa BC € JiaMeTpom ormcaHoro

ma,aAo=Bo=co=215c.

Teopema 2. Y npasoxymuamy mpuxymuuxy yenmp
onucanozo xana € cepedunoin zinomenysu, a mediana,
nposedena do zinomenysu, dopienioe nonosuni ii.

3 Teopemut | MaeMo JIBa HACTIZIKH.

Hacninox 1. Bei enucani kymu, wo cnupaiomves na

0ony Oyey, pigni mixc coboio (puc. 16.74). 3oxpema, eci
BHUCANT KV, U0 CUPAIOMbCA HaG niKano, npami. Puc.16.74




[image: image25.jpg]Hacuigok 2. I m. m., 3 axux danuit 6iopisox AB 6udno nio danum Kymom o, — ye
dvea xana (puc. 16.75). Tyr AB— xopia, £ ATB = o (TOHKH HaNeHaTh OMTHIH MIBILIOMUAHI ).

Teopema 3. Kym, ymeopenuil xopdoio i 0omiuuno0, nposedenoio uepes Kineyb xopo,
GUMIpIOETIBCS NONOBUHOI0 Y2, 4O AECUMTD ECEPEOUHi YbO20 KYMA.

* Ha puc. 16.76 nokasao kaio @ (O; OA). Kyr BAC yrsopenuit xopaoto AB i xotuy-
1010 AC, IPOBENIEHOIO Yepes Kinelh A xopiu AB, AD — giaverp xona. Maemo £ BAC =

= ZDAC~ £ DAB=90° - %uDB=%uDA »%uDB= %UAB. Skmo xyr i
XOpJ0IO 1 JToTiioI0 TymHit (£ BAE > 90°), To Maemo
ZBAE=ZDAB+ 2BAD=90°+2UBD= LU BDA *

Jaysaxenns, Teopema 3 03Hauac, WO KYT MK XOPAOIO i J0THHHOIO JOPIBHIOE BIHCAHOMY KYTY,
IO CIIMPAETBEA Ha BIINOBIHY AYTY.
Teopema 4. Kym, ceputuna 3K020 Jiedcump 6cepeduni Kona, suMipioemscs niscymoio

e (£ ABC = -0 nC+ L0 D) e 16.77),

Puc.16.75 Puc.16.76 Puc.16.77

* Bepumna B kyra ABC nesrs Beepeyui kona. Kyr ABC € soprituim kyrom A ADB, oMy
LABC= £ ADB+ £ DAB= 10 A1C +3. DnE*

Teopema 5. Kym, seputuna k020 nedicump 506Hi Kona, G cmopoU nepemunaiont ko-
110, GUMIpIOEMbC MipisHUYeIo dye, U4O TEXNts MiNC 1020 CTIGPORAMH.

* Cropory KyTa B niepeTHaIoTh Kolo B TouKax 4,
D, E, C (puc.16.78), £ AEC — 3ouimmiii Kyt
AABE. Tomy £ AEC = £ BAE + £ ABE, 3Bijxu

.4,4BE=1.4EC—LBAE=%uAnC—%vaE .
Snynasken Topea snshiativer crpasHREBNE

B TOMy BAJIKY. KOITH CTOOINH KYTa AOTHKAIOTEC 10 KOA
(pic. 16.79). ¥ 1bOMY BHIIAZIKY, TIAHO 3 TEOPENOIO 3, MAEMO

LABC = £ACD - £ BAC = %uAnC— %u,«zmc.

Puc.16.78




[image: image26.jpg]3amaui
1. Xopu AD i BC kom nepernmaomscs (pic. 16.80), £ ABC = 40°, £ ACD = 90°. 3uaiftn £ CAD.
* BHKODHCTOBYIOUH BIACTHBOCTI BUHCAHOTO KyTa, MacMo ZADC =40° Go bifi cuupacTsen Ha
nyry AnC. Otae, £ CAD = 50°. Bizmosias: S0°.
2. /1ni piii xopan AB i CD Kona nepemumaioTses b Towui M, Hovectst, mo AM =MD i BAM = MC
(phe. 16.81),

8
J
e 8
m
A
75
7 i c
Puc.16.79 Puc.16.80
¢
8
Puc.16.81 Puc.16.82
* Ky CAB i BDC sumcani i cnupatotses na ayry BC, ToMy
£CAB = £ BDC. (Mme.1)
Ockisbxu xopau AB i CD pissi, 10 AyrH, i 8ot cTaryioms, pisui, 10610 U CBD = U ACB, 38ixH
ZCAD = £BDA. M16.2)

Bizuimasoun nowsenno pissicrs (T116.1) nix pisnocri (I116.2), Macmo £ BAD = £ CDA. Ile ossaviac,
1o A AMD pisnoGenpessh: AM =MD i BM = CM. *

3. /pa Koma nepernmatomsca B Towkax A i B (phc. 16.82). Hepes Touxy A nposesieno npsy, sxa rie-
PeTHHAE KOMA BiAMOBiANO B TouKax C i D. Jlobects, o 3uatenns kyra CBD e crama s Gyap-axol
1PN, 10 MPOXOAHTS epes Touky A.

* Maemo: £ CBD = 180° - £ BCA — £ BDA = 180° 7% dnB - % U AmB. Ockinbn ayru A
1 AmB cras, To i auaveni xyra CBD crane, *

5.5. Kpin 3aia4 Ha OGMHCIEHHS Ta OBE/IEHHS, B TeOMETPIi € Imie 3adaui na noydosy,
1 SIKHX TpeGa MoGyyBaty Kiesky ¢irypy (BiAPisok, Koo TOMIO) 34 JONOMOTOI AKX
KPECHSPCHKHX {HCTPYMERTIB. 3BUualiHo TAKHMH {HCTpYMEHTaMH € LMPKYTh i JiHiiika
(TpHKYTHIK). 3a ZI0NOMOIOIO IHX. IHCTPYMEHTIB MOHA TPOBECTH KOO JAHHM Ppajtiycom,




[image: image27.jpg]BIIKIACTH JAHMI BIPI30K BI AHOT TOUKH HA JaHiH TpsMid, mposecTn Gy/mb-siKy 1psMy
260 TIPOMIHB, BIAEMHO TIapasIeNbHi aG0 NEPHEHMKYIAPH] TIPSAMI TOILO.

TIpoanarisyeMo munosi naiinpocniwi 3adavi na notydosy.

Jaysaske A 341a%y BBAKAIOT, POTB'HHOI, IO BKA3AHO ATTOPHTM TOGYAORH, 10 CKIAAAC-
THCA 3 BMKOHAHILT CKINTEHHOTO WHOMA HafnpocTilX o6y08 TunTy 3t I—V. Kpis Toro, Mac Gyri

IOBE/IGHO, 10 BRACIIAOK BHKOHAHAS HOTO AIFOPHTMY AificHo JicTand Birypy 5 3AJAHMMH BIACTHEOC-
T

L oGydyaamu mpuxymuux 3a mpava cmoponamu: a, b, ¢ (puc. 16.83).

Ha poumbHilt npsMili [ Bimoiafaemo Biapisok AB jomxwHOI0O ¢. IIpoBouMo Kora
®1 (4, b) 1a ®; (B, a). Hexait C— ojiHa 3 TOUOK NepeTHHy Kit ®; i ty. Cromy MBI Touky
C 3 rouxamu A i B, icranemo mykasuit tpukyrrik ABC. Jlificro, AB = ¢, BC = a,CA=b.

1L Hobydyeamu kym, pignuit danamy kymy A (puc. 16.84).

TIposestemo koo o (A4, R) xopimbriM pajiiycoM R. Lle Koo NepeTHHae CTOPOHH KyTa B
Toukax B i C. TIpope/ieMo JOBUTEHHM NpoMiHp [ 3 riowarxom A;. ITpoomino komo ) (A, R).
e komo neperurac npomink [ B tourd Ci. [lani nposommo @, (Cy, CB). Kona @1 i @

s HepeTHHAKTLCS. B Jakiil msmwionmui 8 Touri By. Kyr
BiA\Cy — myxanmit. Jlificho, AABC =AABC, 3
‘ 7 TPETLOK)  O3HAKOIO PIBHOCTI  TPMKYTHMKIB, OTKe,

£ BAC = £ BAC.

S

Puc.16.83 Pue.16.84

1L, Posdinumu danuii xym A nasnin (puc. 16.85).

TIposeziemo kom0 ® (A; R) moBimbHuM pagiycom R. Lle koo nepeTe cTopomy KyTa B
Touxax B i C. IlpoBomiamo kona o (B, R) 1a @ (C; R), D — Touka nepeTury 1 Kif,
BizMinna Biz 4. TTpomis AD — Gicextprca KyTa A. JIns JIOBENIGHHS Criomy Mo Touky D 3
Toukamu B i C. Maemo A ABD=AACD 3a TpeThoi0 03HAKOIO PIBHOCTI TPHKYTHHKIB,
Orxe, £ BAD = £ CAD.

1V, Posinumu danuit 6iopisok
AB naenin (puc. 16.86).

C
7\
TIposenemo xona o) (4; AB) Ta
‘\ @ (B, AB). BoHM niepeTHHAIOTHCA
8, D 4 g B 1ouax Ci D. Tlpsva CD pimars
sigpisox AB masmin, Jliticio,
AACD=ABCD 3a TpeThow
O3HAKOIO PIBHOCTI  TPHKYTHHKIB.
/1 T Y Onxe, £ ACD = £ BCD. Ha tps-

Miit CD nexats Gicexrpuca, BUCO-
Puc.16.85 Puc.16.86 Ta i Memiama piBHOGEAPEHOrO




[image: image28.jpg]Tpuxyraika ACB. ToMy Touxa O neperusy npsvux CD i AB — cepeymma Bijpiska AB.
3aypasiimo, mo npsiMa CD — cepe/HHUIA TIepIIeH/HKyIIp Biipiaka AB.

V. Yepes dany mouxy nposecniu npamy, nepnexouxyaspry 0o 0anoi npamoi.

Moskmipi [tba BHIIA/ KA.

a) Touxa A e nesicums na npamiii a (puc. 16.87, a). TpoBomuMo koo 3 LeHTpom A,
1110 TiepeTHHAE TIPAMY @ B Toukax B 1 C. IIpoBommmo kona @, (B, B4) ta @ (C, CA), D —
TOYKA TIEPETHHY IUMX Kifl, BIAMIHHA Biji TouKy A, AD — CepeHHmii NepleHMKyIsp Bil-
piska BC (. sanauy IV).

é
Puc.16.87 2

6) Touxa A nevicums na npamiii a (puc. 16.87, 6). IIpoBomMO JoBinkHmM pajiycom R
koo ® (4, R), sxe neperue npamy a y Touxax B i C. Jlami Gyayemo cepemHHiii reprieH-
maKyrsp Bijipiska BC (mus. sanauy IV).

V1. Ho6ydyeami mpuxymuuix, 3naiou 020 cmopowy ., npunezmui 00 Hel kym i pis-
o d dsox inwux cmopin (puc. 16.88).

Tlpurrycrmo, mo 3ajayy poss’asano i A ABC mykanwit. Ha ¢
Ginbititi cropomi AC Bijknazemo Biapisok CD=CB. Tomi
AD=CA-CB=d i AABD mowma moGyaysati 3a BoMa CTO-
ponamu AB i AD i xyrom Mix vy, Ockinski A CDB piBHOGe-
apeitui, ToUKA C NCKHTS HA CCPEAVIHOMY NCPICHAAKYLPI
Bipiaka BD. Teriep 3posymino, six noGymysaty A ABC:

) Oyayemo kyT A, piBauit janomy (3aada IT); A B

6) Ha croponax kyra 4 Bigkiajzaemo Bigpisku AB=c Ta c
AD=d,

B) IPOBOAMMO CepeMHHMI TepleHmKyIAp Bimpiska BD — F1
(3ayiaua IV). Touka C 1eiwTh Ha TIGPETHHI ITHOTO TEPIIEHIHKY- :
nspa 3 nipsamoto AD. Jlosesemo, mo TpukyTEHK ABC miyka-
uit. Jliticro, AB = ¢, Kyr A JIOpIBHIOE JJAHOMY KYTY 3a I10GY/IOBOIO,

Ocximsir ACBD pisrobenperstit, T CA~CB=CA-CD = d, Vo 0
10670 pisamy cropin CA i CB J0pIBHIOE JaHOMY BiZipi3Ky d.

Jlerko MOMITHTH, 110 Taka 1oGYI0BA MOMITMBA He TIPH GY/Th-9KUX JJaHKX, 4 TUILKHM pH
d < ¢, 10610 pnt AC — BC < AB. Y 1poMy BHIAJKy 3a/laya Mae eMHHit po3B’a30K,
OCKUILKH Cepe/IMHHMM TIepIeH/IMKYIAp Bipiska BD neperunae npominb AD B ejuuii
Touuti C,




[image: image29.jpg]Mt pO3IIAHYIM BUIAJIOK, KON Jaruit KyT 4 € MeH-
WM 3 JIBOX KYTiB, IO NPWITaloTh 0 CToponu AB. A 4
AKIMO el Kyr Gyie GUIBIMM 3 JBOX TIPWIENIHX 1O
cropons AB (puc. 16.89), 1o Binpisok BD =d tpeba
BIIKTACTH HA TIPOMEH, ONOBHSUTHHOMY JIO ITpoMenst BC.
Touxa C 3HaXO/MTHCA Ha HepeTuni npomenst DB i cepe-
JIHHOTO TIEPNEHMKYIApa Bijpiska AD. Po3p’sanHs A g
MONCIHBE JTHIIIE TPH d < ¢, TIPUHOMY CKIIaJA€ThCs BOHO 3
HOTUPBOX eTaITiB: 2

1) aHami3: MpHITYCKAEMO, 1O 3aJady PO3B’S3aHO 1 Puc.16.89
IIYKAEMO (HA PHCYHKY) Ziesiki 0COGTHBOCTI T0GYI0BAHOT
birypu, siKi 6 tani 3MOTy 3BeCTH 3ajiady JO MPOCTIIMX
T06y0B;

2) noGyioBa: 3ala€Tbes MOCTIAOBHICTS POCTHX OG0B (KPOKiB):

3) JOBENIGHHS: JOBOMMTLCS, IO IOGYAOBAHA TaKMM MHMHOM (irypa 3a0BOJBHAE BCI
YMOBH 3ajiavi;

4) JOCITIDKSHHS: 3’5ICOBYETHCA, MPH SIKMX JIAHWX MOKIMBA [10GYIOBA, CKLTHKK
PO3B’S3KIB Mae 3ajia4a Tomo. B npoctux 3ajauax, 3suuaiiHo, Moxma o6iiTHes Ge3 aanisy,
@ 3pasy JiaTi anropuT™ 1oGy/oB. KpiM Toro, Mi BBAXKAEMO JIOCTI/DKEHHS He 000B’I3KOBUM
i, SK TIpaBuIIO, He Gyziemo Horo nposoury. [IpH po3s’ssysaHui 3aj1a4 Ha TOGYOBY iH0di
6uKopucmosyioms 2. M. m. HasesieMo Kibka 3 HUX.

1.T. M. 7., Bijytanesux Ha Bizicranb R Bif fanoi Touku O, € koo o (O, R).

2. T\ M. T., pIBHOBiJUANICHUX Bif TowoK A i B, € cepeuHHMI NepreHuKysp Bia-
piska AB.

3.T. m. T., pIBHOBIJUATTCHHX Bi/l CTOPIH JAHOTO KyTa, € GiCceKTpyca 1HOro Kyra (MacMo
Ha YBa3i BHYTPIIHI TOYKH KyTa).

MeTO I. M. T. TIpH PO3B’43yBaHHi 3aja4 Ha II0-

d Gy/roBy TONIATaE B TOMY, 1O GY/IyIoTh KiTbKA T. M. T.,
e TIEPETHHOM SKHX € NIYKAHA TOWKA (JWMB., HAIIPHK-
6 man, sagady 1).
Bapaui
o 1. Jlano npaMy @ i Touky A nosa wicio mpAMOK.
FuafiTi TouKy, BiUateHy HA OmHaKoBy BifcTaun d Bin
| a psvoi @ i Aakoi TouKH A.

* T M. 7., BANeHHX Ha BiACTaRk d B TOUKK A, —
e xos0 © (4, d). T. M. 1., Binaaiennx wa vinerans d pin
| JaHOI MPAMOT 4,— Ue Napa MAPATETLIHX TPIMMX b i ¢
8, Yo (puc. 16.90). Binctani Big KokHOI 3 LUMX TPAMMX [0
saganol npAMOi @ Kopiniioe d. Jlictaemo bi TouKH mepe-
THHY X BOX T. M. 7.5 B i C, T06T0 B AaHOMY BHTAAKY €
Awa poss sk, *

2. [obyysaTh TPHKYTHHK 32 CTOPONOIO | MEAHOIO,
NPOBEACHOI 1O Wici CTOPOHH, Ta PANiyCOM OMHCAHOFQ
xoma,

*Hexali (0, R)—xomo mamoro pamiyca R
Puc.16.90 (pic. 16.91). Biskmemo Ha uboMy Koi A0BinbHy TouKy 4.





[image: image30.jpg]Tponesieno koo o (4, AB) (AB — nana cropoka, B — Touka nepeTsity kit 01 Ta o, D — cepefitiia
nizpiska AB). OCKUTSKH JiHO MefiaHy m, NPOBeNHY [0 cTopoik AB, To Touka C (1peTs Bepiia
AABC) pinnanena nig Touxs D ua sigcrans m. Onke, Touka C nexcuts a xoai oz (D, m). Tiposoauso
e koo Boro neperiine koo & Toukax Cy i Ca. BAnosio 10 1s0ro Maewo Asa poss’sskit: A ABC,

Pre.16.91 Puc.16.92

* Tllykatie r. M. T. — 1@ Kofio, ZIaMETpOM AK0ro € Jaitit BiApiaok AB, npuaoMy Kinui ninpiaka e
HAJIEKATE LLOMY T. M. T. *

4. TIoby/tynass npsovoKy il TPHKYTHIK 32 TiTIOTeHY30I0 Ta BHCOTOIO, NPOBSACHOIO A0 Finoresysi.

* Hexail 3aatty poss'smano (phe. 16.93). 3 oatoro 60ky. Aana eepimiiia C TPHKYTHHKA JOKATS Ha
Xori 3 iaverpom AB (zun. aazauy 3). 3 apyroro Goky, towka C nianena nia AB na h. OTie, Totka C
HATRKHTS 0 T. M. T, WO CKIATAETBCA 3 NApH NAPANCTHHHX MPAMKX, KOXHA 3 AKX BUVIICHA Bit
npsMoi AB Ha BiACTAHE h. Y JAHOMY BHNIAZIKY MepETHH LHX I. M. T. CKIAZACTHCS 3 HOTHPHOX TOUOK.
Orxe, 301498 Ma€ HOTHPH poss’sakm. *

JIOBEAITS, MO 381%a MOKE MATH TAKOK B4 PO3A’STKH 200 He MaTH po3a’suKin.

. TlpoBecTH ZOTHYIY 210 /HOFO KOa iepe3 fay Touky (pic. 16.94).

* Hexail fanio k010 @ (0, R) i Touxy A nosa xonow, AB — aorwsma 1o xom . Bitowo, mo
£ ABO = 90°. Binpisox OA (daxtiso sanasiif) swano 3 Touk B nia npan kyrou. OTie, Touxa B

by WoRy miANerps OA (Bes Tonon DL A (e sasy 331 Lie xoo ay (O %0,4), e O, —
cepesuna pipiska OA. ¥ neperni Kin o Ta oy AicTaeno Toaxk B i C, sKi Aa10Ts 184 poss'ssk, Slkio

TouKa A HAIKHTS KOTY , 344392 MA €QMHH POB’SIIOK — NPAMY, IO NPOXOHTL HePes TOHKY A
NePUEHAHKYIFPHO 10 paniyca OA. *

L AR
>

Puc.16.93 Puc.16.94




[image: image31.jpg]Teopema 3. TIpomunesicui Kymu napanenozpama pii.

* CrpaBe/UIMBiCTh TEODEMH BHMIUIMBAE 3 BOX piHocTelt: AABC=ACDA i
A DAB = A BCD (puc. 16.96).

Teopena 4. Sxuyo y womupuxymuuxy d6i NpoMUREIHCHI CMIOPONU. Pigi | nexcants Ha
NAPANENLHUX MPAMUX, MO Yeil YOMUPUKYMHUK — NAPANENOZPaM.

Touky O TiepeTHHY JiaroHajieit Ha3UBAIOTH YeHMPOM NAPANENOZPAMA.

6.2, TTapanenorpam, y KOro BCi KyTH HPSMi, HASHBAETHCA NPAMOKYMHUKOM.

Teopea 1. [Tiazonani npamoxymnuka pisni.

* Hexait ABCD — npavokyTsyK (puc. 16.97), A ABD = A BAC (atetvi DA i CB pis-
i, Katet AB cinprmit). Orxe, BD = AC. *

Tlapaiesiorpas, Y SIKOTO BCi CTOPOHM PiBHI, HA3HBACTECSH POMGOM.

Teopena 2. Jliazonani povba e3aemno nepnenduxyrspui i aexamo ua Gicexmpucax
1020 Kymis.

8 ¢
A D
Puc.16.95 Puc.16.96
pZ : ‘ | 3[:] |
A 8 b/ 4 ¥/
Puc.16.97 Prc.16.98 Puc.16.99

* Hexait miaronani pom6a AC i BD neperunaomses B Touui O (puc. 16.98). Ockimbki
pom6 — e mapanenorpanm, 1o AO = CO. Y pisHoGenperomy TpukyTHHKY ABC Bijpisok
BO e Mefjano0, 0TKe, Ie Horo GiceKTpHca i BHCOTA. 3BijicH BHIUIMBAC CTIPABEVIMBICTD
reopemu. *

TIpAMOKYTHHK, Y SIKOTO BCI CTOPOHH PiBHi, HA3HBAETRCS keadpamom (puc. 16.99).

Knapar € Takok poMOOM i TOMY Ma€ RIACTHBOCTI Sk IPAMOKYTHHK, TaK i pomGa.

Janaui

1. Ha giaronani AC napanesorpama ABCD wiginaieno touks £ i Frax, mo AE = FC i touka E ne-
KN MiK TouKawH A § F. JoBecTv, 110 MoTHpHKy mHK BFDE — napaseiorpav.

* Tpukyrnaxe ABE i CDF piui 32 nepllioo 03HaKoIO PIBHOCT THKYTHAKIB (pHc. 16.100). Omke,
BE =DF i £BEA = £ DFC. 3sizick sHaxonumo, mo £ BEF = £ DFE, otke, BE || DF. 3riauno 3 teope-
Molo 4 BFDE — napazeniorpas. *





[image: image32.jpg]Bupasu

1.3 TOHKH Ha KOJli NPOBE/IEHO AMET | XOPAY, IO MOPiBHIOE pamiycy. FHAMTH kYT MiSK WM.

2. 5IKi KyTH YTBOpIOE XOp/ia AB 3 0THUHOIO B TOuNi B, SKI0 OBKHHA XOP/H ROPIBHIOE pajtiycy?

3. Paziye ko 4opiBiioe 4 c. Uit MOAKiA TPHKYTHHK 3 CTOPOHGAH S, 6 Ta 9 M POIMICTHTH Beepe-
uni Kom?

4. Paziye xona gopismoe 5,1 ox. Ui Moita TpHKyTHuK 3 Croponass 6, 8 i 10 ou posmicrim nce-
pemuii xoma?

5. JlonecT, Mo tBi XopAH Ko, AKi He MPOXOTE Hepe HOrO HHTP, MIEPETHIAIONHCE, Tie MOKYTS.
AinHTHOR HaBMiL,

6. Tpava I oTHKa€TECA B Toui M 10 Ko 3 uewtpom O. Xopna AB napanessna mpavifi /. Jlosec-
T, mo npama OM aimum, xopay AB masniz.

7. Jipa Kona AOTHKAIOTLCA 0B B Towiti A. CrIiTbHA NOTHYNA JOTHKACTEN 10 WHX Kill BLATIOBIIHO B
Touxax B i C. Touka D — cepenusa viapiska BC. [onectst, mo £ BAC = £ QD0 ne Oy i Os —
CHTPH AaHHX kit

. atb-c
8. Howecry piuicrs, 7 = <=5, te . b — xaterw, ¢ — rinoTenysa, r — paaiyc Ko, puKcatic-

10 B IpAMOKY THIH TPHKYTHHK.

9.V Ko/Io BIIHCAHO TPHKYTHHK 3 KyTom 30°. JI0BCCTH, MO CTOPOHA, NPOTHICKHA JAHOMY KYTY, 10~
pisHioe paiycy Kosa.

10. /JIoBecTH, 1o PiBHi XOP/H CHOTO KOJid MAIOT, TAKi BAGCTHBOCTL:

2) OHAKOBO BiAAIeHi Bin HOrO LEHTpA;

6) cTaryioTs pibhi ayri.

11. Y Koni 3 uenTpom O nposeseno vi pivki xopaw: AB | CD, mo e neperuatomsen. Tpami AB i
CD neperauaiorscs 3 Toui 7. Jlopects, wo npama TO yrsopioe 3 npasui AB i CD pissi kymu.

12. Hobyaysars: a) cymy i 6) pi3HHILIO ABOX JAHHX KyTiB.

13. Poainwru kyT Ha 4 piBHi uacTARM, -

14. PosAinuTH BiAPISOK ia 4 piBHi YacTHH.

15. TIo6y/typaT TPHIYTHHK 32 BOMA CTOPOHA: M M HHMH.

16. TIoGy/1yBATH TPHKYTHHK 32 CTOPOHOI | 1BOMMMHICTTHMH KYTAMH.

17. TToGyysaTs NpAMOKYTHEH TPHKYTHHKY 3a rifiiTenyoio i KateTom.

18, TIoGyyBaTH pipHoGeApeRHi TPHKYTHHK 3 GIfHOI0 CTOPOHOIO § OCHOBOIO,

19. ToGystysatu pisHoGeapeniti TPHKYTHH 3a GiHOI0 CTOPOHOKO i KyTOM NpH OCHOBI,

20. TIoGy tyBaTH NPAMOKYTHIE TPHKYTHHK 33 KATETOM i FOCTPHM KYTOM.

21. TIo6yypay pintioGenpeniii TPHKYTHHK 32 0CHOBOIO i BHCOTOIO, IPOBEASHOK 710 6iMHOT CTOpOH.

22. TIoBy TyBaTH MPAMOKYTHSI TPHKYTHHK 34 FiTIOTEHY30I0 | FOCTPHM KYTOM.

23, T10Gy tyBaTH TPHKYTHHK 32 /IBOMA CTOPOHAMH i PATiyCOM OfTHCANOO Ko,

24. ToGy tysaTH piBHOBEAPCURHE TPHKYTHHK 32 OCHOBOIO | PAiYCOM ONHCAHOTO KoY.

25, TlobyrysaH pistobeapenuit TPHKYTHHK 3 Gi4H010 CTOPOHOIO | PatiyCoM OITHCAHOFO KOa.

§ 6. YorHpHKY THHKH

6.1. [Tapanenozpam — 11e HOTUPUKYTHUK, Y SIKOFO NPOTHIE)KHI CTOPOHH JIEHKaTh Ha Tia-
PaNeTbHIX MPSMKX (pHc. 16.95).

Teopena 1. /J1s mozo 06 womupuxymuux 6ys napanenozpavam, neobxiono i doc-
mamivo, 4o fiozo diazonani 8 mowyi nepemuny dinunucs naenin.

Teopena 2. ITpomunesicii cmoponu napaneiozpama piehi.

* CripaBejuMBiCTs TeopeMi BMIIMBAC 3 JBOX pisHocTei: ADOA=ABOC i
A BOA = ADOC (puc. 16.96). *




[image: image33.jpg]2.V pinroGenperomy TpHIyTHEKY CyMa BincTameii Gyth-fkof TOTK OCHOBH BiA GiTiX CTOpin ©
BeTHIHIA CTAA | ZOpiBHIOE BiHCOT, NpoBestexili 7o Gitnol cTopony. JlonecT.

*D— novinuiia Touka ocoi AB pisoBexperioro ukymika ABC (puc. 16.101), DE i DF —
nepreHKY i, poBezeri 3 Towki D 1o Gisux cropi. Uepes Touky A npoeziemo npamy ! || BC,
DG — nepnienukyp, NpoBeAeii 3 Touks D 20 npanoi [. 13 mpsnwokyTiix TpikyTikin BED i AFD
Maemo £ BDE=90°— £ B, ZADF'=90°~ £ A = £BDE, 60 ZA=£B; £ADG = £BDE. 60 kym
ADG i BDE nepraxansi. Otxe, £ ADG = £ ADFi AADG = AADF:

3nigen DG=DF i DF+DE=GE, AH—wucora AABC. Ockimid AG||CB, o AH=
=GE = DF + DE, wo ii tpea Gynio sosects. *

Puc.16.100 Puc.16.101

6.3. Teopema 1 (Paneca). Txuo napanenvii npani, Ai nepemunaioms cmopon xy-
ma, siomunaomy na odwii 20 cMoponi pieni 6idpisku, mo eonu eidmunaiomy pieni
idpisku i Ha inwiit i020 cmoponi.

* Hexail Tpu mapanesibHi pAMi MepeTHHAIOTS
Oy CTOPOHY KyTa B TouKaX A, Ay, As, a iHmy — B
Toukax #Bi, Bz, Bi (puc. 16.102). Binomo, mio
A4 = AxAs. Tiposojmamo fromomiskei Bipisicn 41C;
Ta A;C3 mapanensHo cropori BiBy. A Aid:Ca=
= AAaAsCs, 60 Arda = Asds, £ A2AiCy = £ AsaCs,
£ AACy = £ AdsCs. O, A\Cy=A:C5. Yomu-
pukyTHuK  AB1ByC; — napanenorpam, — Tomy
BiBy=A\Ca. I3 napanenorpama A:B:8:C5 Maemo

Prc.16.102 BaB3 = AxC3. 3 ocTaHHiX JBOX PIBHOCTE BUIUIHBAE,
o BiBy = BaBs. *

Teopesa 2 (ysazansnena meopema Paneca). Bifpisku, ski BiITHHAIOTECH Napa-

JIe/IBHHMH TIPSMHMH HA CTOPOHAX KyTa, MPoropitiii, ToGro (puc. 16.102):

(162)

3anaui
1. PosaiTh Aaiuii BLAPISOK Ha S PiBHMX HacTHIL.
* Jano sizpisok AB (puc. 16.103). 3 Touki A IPOBEAENO NPOMRS i BIIKIAIEMO 1A HOMY 1'STH
pint sinpisin: Ay, Ay, Asds, Asds, Aids. Crionysmo Touxw B i As. Uepea Touxit Ay, Aa, As, A
NPOBOAHMO TpAN, Mapanebi npanil BAs. Lii npaMi mepeTHRAIOTh BipisoK AB BIANORIAHO Y





[image: image34.jpg]rouKax By, By, Ba, Ba. 3a Teopemoro Gaseca wiapiskn AB:, Bif3z, BB, ByBy wa BB pisi i coSoro.
Sleio, Lo Tak CaMo MO1A po3AiMIITH Aaili BYIPISOK HA GYAb-1Ke pibie YHCIO HacTi. *

2. Touxa D nexuTs, Ha c1oponi AC Tpikymiuka ABC i AiHTE, i y BIHOUICHH] m | n, NOTMHAIOT
i1 Bepmui A. B AxoMy bijtHomeni npava BD Aints Meniany AO Wsoro TpHKyTIHKA?

* ponezeno pipizok OF || BD (pue. 16.104). 3a ymonoio AD: DC=m s n=2m : 2n. Ocximat
CO=BO, 10 CE=DE 3a Teopemoto Ouneca. Otke, AD:DE:EC=2m:n:n. 38 yiaramhenoio
reopemoto Ganeca AM : MO = 4D : DE = 2m : n. Bianowiau: 2m :n.*

3aysasenns. 3 posw'anKy 3aati 2 BHILIHBAC, 10 MEAIAHH TPHKYTHAKA AUDITLCA TOKOIO flepe-
Ty  biHowmenki 2 ; 1. nownsaiown six sepmh. Jlifico, akuto AD = DC (puc. 16.104), o m=n = 1
1AM :MO=2:1.

3. Y napanenorpasi ABCD touxs M i N — sianonitio cepeai cropin AB Ta AD. Jlonects, mo
npavi CM i CN sy Aiarowans BD Ha Tpk pissi wactum (phc. 16.105).

A BB By By 8

» T
Ay ﬁ/
Ay M
Ay
A5 A P2, 2
Prc.16.103 Puc.16.104 Prc.16.105

* Hexali O — ieip napanesiorpava, DO ta CN — wegiani AADC, K — Touka nepeTuiy WX Me-
sia, Toni

DK= %DO = —;-DB (. saybakens micis 2anati 2).
Hesait T — touxa nepersiry npaminx CM a BD, Tozi
BT= %D[J, 60 BO T CM — weniann AACB.
Taxuss awsions, BT = TK = KD, *

6.4. Cepednvoio aini€1 mpukymuuka HASHBAETHCA BIJPI3OK, L0 CTIONYHAE CEPEMHH
JmOX ¥oro cTopiH. TPUKYTHHK Mae TPH CepejiHi JiiHii.

Teopena 1. Cepedus 1inis mpuxymiuxa napaneisua iiozo cmoponi i dopignioe nano-
auni yie cmoponu.

* Hexait D — cepepuna croporn AC tpuxyramka ABC (puc. 16.106). ITposesiemo ve-
pes D npsmy, niapanenbay npsmiit AB. 3a Teopemoio Pareca 11 IpsMa TIEPETHE CTOPOHY
BC B ii cepeuni E. Omxe, sxmo DE — cepeips MiHis, To
DE || AB. Jlai ipoBeieMo cepejHio JiiHiio EF. YoTHpHkyT-

ik ADEF — napanesnorpas, i tomy DE = AF = %AB 4

Tpaneyiewo HA3MBACTHCA HOTHPHKYTHHK, Y SKOTO JBI
CTOPOHHM TapaleibHi, a JBI iHIN HemapajerbHi
(puc. 16.107). Ilaparenshi ¢1opory Tpanewii HasHBAIOTHCK A F 8
1i 0cHOBaMM, a JiB1 THII — GIMHHMH CTOPOHAMH.





[image: image35.jpg]Shano GiuHi CTOPOHM Tpariertii piBHi, T0 BOHa HAIMBACTLCA pignobiunoio. SIKUIo onHa 3 Gid-
HHX CTOPIH TPArieLtii MeprieH/WKyIspHa /{0 OCHOB, TPATIeLs HAMBACTHCS NPAMOKYMHON.

Cepednvoio ninieio mpaneyil HAMBAETHCS BLIPIZOK, IO CTIOMYMAE CepejMHM GiMHIX
CTOpIH Tparexi.

Teopewa 2. Cepedns ninis mpaneyit napanenvha ocnosam i dopisHioe niscyMi ix.

* Hexait EF — cepespst minis tpanenii ABCD (puc. 16.108). ITposeemo npsny BE.
Bona meperne mnpamy AD y rtoumi G. Maemo ABCE=AGDE (CE=DE,
£ BEC = £ DEG, £BCE = £GDE). Orxe, DG=BC i BE=GE. Bigpisok FE — ue

cepenms minin Tpukymwma ABG. Omxe, FE|AD i FE=%AG=%(AD+DG)=

= %(AD +BC).*

“
s ¢ 8 ¢ ¢
F £ &
A

2

A 1 4 2 6 D

Puc.16.107 Puc.16.108 Puc.16.109
apaui

1. JOBECTH, 1110 CPEHITH CTOpil HOTHPHKYTHHKA € BEPIIMHANH TAPAIEOTPAMA.

*Toukn O, M, N, P simobimio  cepemunams cropin AB, BC, CD, DA wotupuxyrxa ABCD
(puc. 16.109). Tobo QM — cepenns i AABC, PN — cepemns sisiin AADC, Tomy OM || AC i
PN || AC. Orce, OM [IPN. Kpina Toro, OM =% ACIB Horaprey o QMNP — napanesorpas.®

TlomiTmo Taxi ocobmBocTi:

1) a0 ABCD — pow, 1o AC L BD i QM LMN , ovie, QMNP — npamokymim;

2) saano ABCD — psiokymimx, 10 AC = BD i QM ~MN = NP = PQ, otaxe, OMNP — pow.

2. By cropory CD (puc. 16.110) Tpartenii moaineo 5 Tpw pisiti wacTviH i 3 Towok nogiay N'i 0
NApATeILHO OCHOBAM TPOBENEHO Bipiskh NA | OP. 3aiiT JOBAHIH iX, AKIO OCHOBH TPATICNl Z0PiB-
moioms ai b (a < b).

* INponomumo siapisox CL || BA, sxuit neperunac MN i PO » touxax K i / sianobiano. Maemo
1D =b-a, ocxinsk ABCL — napanexorpaw i AL = BC = a. Hexak KN =x, Togi IQ = 2%, 60 KN —

cepens s A CIQ. Binpisox /Q — cepeux Aitis Tpanewit LD, Tomy 1Q =% (KN + LD), snizs

a
8 e 2= Lixrboay x=Lo-ay MV=ME+EN=a+1 (b~
[ LN\ v 2 3 3

M
T b A S RN
e 3 Cw i 3

b L 2
Puc.16.110

Binnosint: % Qa+b), %(Zb rayr




[image: image36.jpg]3. J{oecrn, o miapisox, Al cronyWae cepeaNH Aiaronanei Tanerl, napasten i T OCHOBAN i
nopibtioe ix nippisuis.

* Hexail F — cepepus i Tpanewii ABCD (puc. 16.111). 3a Teopemoro Ganeca Toux M i N —
viarioBio cepemars niarowaieh AC i BD Tparei. Ore, MN || BC. Hexali BC = 6, AD = b, Bizpiskn
EM i NF — cepemi ninil tpuxyramxin ABC i DBC sianovimno, Tomy EM = %BC= ;—a:NF‘,

a+b

_b-a

MN =EF-2NF = £ % . mo i Tpeba Gymo c
oBecTH. *
6.5. JOTHPHKY THUK HasHBAETHC GHucCanuM, KU £ ;

BCi MOr0 BEepIMHM JeXaTh Ha Kom. YOTHpHKYTHHK
HA3MBAETBCA ONUCANUM, SKILO BCi HOTO CTOPOHM JAOTH-
KAIOTECA JI0 KoTa. A b
Teopema 1. [lns moz0 wo6 womupuxymuux 6ys
snucanm, neoBXiono i docmamnbo, w06 cyma w020 Puc16.111
npomuuiexcnux Kymis dopisniosana 180°.
*HeoGxianicTs. Ha puc. 16.112, a noxasaxo Brmcarmit YorupukyTHIK ABCD. Ma-

a0 ZA+2C= %uBCD+%uBAD= %(uBCD+uBAD)= 180°,

OR8

Puc. 16.112

HocraruicTs. Hexait y vorupukytnky ABCD £ 4+ £ C = 180°. IIpoBezeMo Koo
yepes ToukH A, B, D. Slxuo Boro npoize Hepes Touky C, TO HOTHPUKYTHHK BIHCAHMN.
Hexaii Touxa C JIeuTh ycepeuHi 1boro koa (puc. 16.112, 6). Ilpsma BC neperunae
xono B Touni Cj, mpudomy £ A+ £ Cy=180° (ymB. neobXimmicts), £ C> £ Cy, Go
£ C — 3opnimmiit kyr Tpukyremka CCiD. To6t0 LA+ ZC>Z£A+£C1=180°1 mu
JUHAIUTH CYTIePEYHOCT]. AHATIOTTYHE OBE/IEHH # y BHTIAIKY, KOMH Touka C JIEXHTH 11038
Korom. *

3 TeopeMy | BHIUIMBAE, MO NIAPANEIONPaM BITHCAHMI JIMIXIE TOJ, KOMH BiH € IPIMOKY-
‘THHKOM, & TPAriellist BITHCAHA JTHIIIe TOJIi, KO/ BOHA PiBHOGIuHA.

Teopema 2. JIna mo2o ujob uomupuxymuux 6ye onucanum, neobxiono i docmammvo,
06 CyMU RO20 NPOMUNENCHUX CMOPIN By Pi6Hi.




[image: image37.jpg]*HeoOxinuicTs. Hexail wornpuxyramk ABCD ormcanuii (puc. 16.113, a) i M, P,
L, N — touu sioruky. Maemo BM = BN, CM = CP, DP = DL, AN = AL (zotwmsi, npose-
JNieHi 10 Kona 3 ofwiei Touxw, pisni). Orxe, BM + CM + DL + AL = BN+ AN+ CP+DP i
BC+AD = CD + AB, 1m0 # Tpe6a 6y10 JioBecTh.

JocrarricTs. Hexait y vorupukyTHiky ABCD BUKOHYETECS PIBHICTD

AB+CD =BC +4D. (16.3)

Bicexrpuew kytis A i B neperunaiorses B oun 0. Touka O 0/HAKOBO BiAAICHA Bijt

npsvux AB, BC i AD. Orxe icuye koro ® (O, r), o oTuKaeTsest 1o cropin AB, BC i AD

Puc. 16.113

(puc. 16.113, 6), STk 1e Koo JOTHKAETLCS e # 10 CToporH CD, TO HOTUPUKYTHUK
ABCD omwcanuii. Hexait cropona CD neperuuae koo . ITposesieMo IoTHYHY /10 Kolla 0
epes Touxy C i Hexait 11 ioTuna niepeTHe mpsamy AD. 3 Touxi Dy (puc. 16.113, 6), Toai
AB+CD, =£C+AD|. (16.4)
Bimimatouu nowierHo pisHicTs (16.3) BiX piBHocTi (16.4), Maemo
CD,~CD=AD, - AD
abo
CD, - CD = DDy,

8 X 4 CD, =CD + DDy.

Mu piitnos cynepeusiocti, 6o CDy < CD + DDy,
Vi Jlnst Bumiajiy, Ko npsiva CD He NIEpETHHAE Kolo

®, ZIOBEJIeHHs aHaoriue. * 3 TeopeMu 2 BUILTH-
4 BAE, 1110 NIAPATETIONPAM OMMCAHMUIA JIHILle TOAI, KoK
Bin € pomGoM. Omicana Tparewis (pHc. 16.114)
Mae TaKi JiBi BIaCTHBOCTi:
ol 1) CyMa OCHOB JIOPIBHIOE CyMi GIHUHIX CTOpIH:
4 £\ ol & BC+AD=AB+CD;





[image: image38.jpg]Bractusicts 1 BumMBae 3 Teopemu 2. Ui JI0BE/ICHHS BIACTHBOCTI 2 3ayBaXHMO, 110
CO 1a DO simosimmo Gicexrpucu kyriz C i D. Ockimku £ C+2ZD=180° 10
£ OCM + £ ODM = 90°, £ COD = 90°.

Slxamo omMcana Tparieitia piBHOGIuHA, To GiMHA CTOPOHA JIOPIBHIOE CepeHil JiHii Tpa-
e,

Bnpasu

1. Bitomo, mo £ ABD = £ ACD. Jlonects, o sotuphiyruuk ABCD srcaun.

2. Y roctpokymomy TpuyHuky ABC nposesieno ucoru AA, i BB, axi neperunaiorica y Towi H.
Jlonect, mo oTspukyTHik CAHB, nrucauuii.

3. Jls Tor0 mo Tpaneit Gy1a BiHCaoi0, HeoGXHO i OCTATHEO, MO BoKA 6y piBkOGiTHOI.
Jlosecty.

4. Kono, pmucane 5 A ABC, ommiaeTscs 10 cropors AB y Touni M, 1o cropows BC — y Touti N,
10 ctoponn AC — y rouui P, O — neutp xona. Jlosects, wo somuprxyrsinku AMOP, BYON 1a CPON
nmucani i onueari oHoacHo.

5. JIe/ISTOLIOM HAWMBAIOTS SOTHPHKYTHAK, Aiarowaii AKOro MepCHTHKYPH, IPHIOMY OZHA 3
X moALE fnmy wanin. J{OBECTH, IO ALMLTO € OHCANM HOTHPHKY THHKOM.

6. Qorupukyrux ABCD omscanil. Bizowo, mo npavi AB i CD meperuatorses s Toutti M, a nps-
¥i AD i BC — p ouui N, Hosect, moAD + BN = ND + MB,

§ 7. Honibui pirypn. MoxiouicTs

TeomeTpHuHe HEPeTBOPEHHS, BHACHIJOK JKOr0 3MiHIOETHCS BIJICTAHb Mi TOUKA-
MU B OJIHE 1 Te caMe YHCIO pa3iB, HABMBAETLCA HOJiGHICMIO.

Hexait 4' = [(A), B'= f(B) (puc. 16.115), mpu-
yomy A’ B’=kAB, ne k— omme i Te came 4MCI0
(k#0) pna Gyme-sxux Touok A, B; toni f— mnepe-
TBOPEHHS NOAIGHOCTI.

Yucno k HasMBAcThCH Koegiyicumom nodié-
nocmi. TIogiGHICTh TMMPOKO 3aCTOCOBYIOTH B
iHKEHEPHiH TMPAKTHIN MPU BUKOHAHHI KPECTEHD,
BUKOHYKOUH iX y MacmTaGi. ®irypu © i ®' Hasy-
BAIOTHCS! TIOAIGHIMH (T03HAveHHs D' ~ D), K10
icHye TMOMIGHICT, fKa NepeBOMTL dirypy @ y
(irypy @'. Bignosiami kyTH momiGHux ¢iryp
piBHi, a BigmosimHi cropony (i Gyms-Ki Bigroni-
JHi BiAPi3KH) MPOTIOpIiiHI. B 3anmcy mogiGHuX Puc.16.115
(iryp BaxnuBuit ropsiok samucy mitep. Cxaxi-

Mo, 3amic AABC ~AA\BiCy osmavae, mo Tpukyrnuki ABC i AiBiCi moniGui,
npuvoMy BepmiMHi A BianoBimae Bepumua A, BepmMHi B — BepumHa By, Bepum-
Hi C—pepumna C;. Kpim Toro, ZA=2A, 2£B=4£B, £C=41Q,





[image: image39.jpg]Osnaxu nodiénocmi mpuiymmuuxie:

1. STxwo dea kymu 00Ho20 MpuKymHIKa €iONOEIONO pi6Hi O6OM KymaM Opy2020, MO
maxi mpuxymyku nodiéui.

2. Axujo dsi cmopont 00020 MpUKymINUKG npoHopyiNi d6om cmopoHam dpyeozo i
KVIMu, ymeopeni yumu Cmoponamu, pieHi, mo maxi mpuxymmuxu nooioi.

3. Axuo cmoponu 00K020 MpuKymHUKA NPONOPYITiNI CMIOpONGM OpY2020, MO MaKi
mpuKymutxu nodiGHi.

OCKiNEKM /Ba TIPSMOKYTHI TPUKYTHHKY MAIOTS TIO OJHOMY PiBHOMY KYTY, TO BOHM Ma-
10Th TaKi O3HAKH MTOGHOCTi:

a) AKWO 20empuil Kym 00HO20 NPAMOKYMHOZ0 MPUKYMHUKG OOPIGHIOE 20CMPOMY Ky~
my Opyz020, mo 6onu nodibui; G) AKWYO Kamemu OOHO20 NPIMOKYMHOZ0 MPUKYMHUKA
nponopyiiini kamemanm dpy2020, Mo 60Hu NOOIGHI.

1l ABi 03maKM MOMIGHOCTI MPAMOKYTHVX TPUKYTHHKIB BUIUIMBAIOTH 3 NEPHIMX JBOX
O3HAK MOMIGHOCT] TPHUKYTHUKIB. CHOPMYTIOEMO Iie Oy O3HaKy: B) AKwo Kamem i 2ino-
MeHy3a 00H020 NPAMOKYMHO20 MPUKYAIHUKA NPOROPYITRI Kamemy i 2inomeny3i IHuLozo,
MO maKi mpuKymiHuKu nooiGu;.

Puc.16.116 Puc.16.117

3anaui

1. JlosecTs BARCTABICTS GiceKTPHCH BiyTPHIEOMO KYTA TPHKYTHHKa: GiceKTpHCa KyTa TPHKYTHHKA
nofie HOrO CTOpORY HA ACTHHH, TPOTIOPILiHE NPIIET M CTOPOHAM.

* Hexali BD — Gicextpica kyTa B tpuxymuuxa ABC (puc. 16.116). [loneneno, mo AD : CD =
= AB : BC. Hepes pepununy C nponesiewo npssty, napaiesity BD, 10 nepeThHy 3 npsvoto AB B Touti E.
Towimamo, mo ZBCE=ZCBD, a £BEC=Z£ABD. Ockimxa ZABD=ZCBD, 1 i
£ BCE = £ BEC, 10610 A BCE — pissobepeni. Jlari omitisio, o A ABD ~ A AEC, 3wiku

AB _ BE _ BC AD _ 4B ,

WD pe ™D B
2.3 oK A, 110 HeKHTS 11058 KOrIoM, TpOBEAEHo 10 HLOro A0THiY AB i npay, 1K nepemwac e
x50 8 oukax C i D (pie. 16.117). Honeer, mo
AB*=AD - AC.
* £ADB = £ ABC, 6o xoen is wix xyrin suMipioeTLcA HozomHHoIo Ayru BC. 3a nepuioio osma-
Kot moaiGuocri KKy THiKis A ABC ~ A ADB, 10610

4B _ AC
=L a60AB*=AD-AC*
AD 4B’ *




[image: image40.jpg]3. JlonecTi meopesy lmonemes: sxmo ABCD — encanuil womupuxymmux, mo
AC-BD=AB-CD+AD - BC.
* Hexaii womupuxymunk ABCD mucasit (puc. 16.118). Ha siaronani AC wissemo Touxy E Taky,
0o £ CBE = £ ABD, o A ABD ~ A EBC, 3niiit

4D _BD i 4pipe-BDiCE (1163
CE B

Jtani nowitwo, o A ABE ~ A DBC, 3aikn
AB_AE ; 4B.CD=BD-AE. (I116.4)
BD CD

Jlonaswu nownenso pisHocti (1116.3) i (1116.4), maemo
AD-BC+AB-CD=BD-AC*

Brpasu

1. TIpsa IpOXOTS wepes neHTp O napaenorpaa i nepervitae fo-
10 IpOTHNEIKH cTOporH B T0uKkax A i B. Josectu, mo A0 = BO.

2. TIp#va, 1O NPOXOIHTS Wepes eHTp Naparerorpana ABCD,
neperwiac cropory BC » Touti £, a cropory AD— B touui F.
Bizowo, 1m0 BE = a, AF = b. uaifru AD. 5/

3. PisuMuR ABOX KyTiB mapaseiorpana Kopiiioe 1. 3uaifta ky-

“TH napaiesorpama. )

4. Cywa 1BoX KyTiB napasenorpava AopisHioe o. 3uaifmi Horo kym.

5, Jlano napanesiorpay ABCD, » sixomy AB = a, AD = b, Gicexr- Prc.16.118
pica xyra A nepernae cropony BC » Touui E. 3uaiia BE i EC.

6. JIBi CTOpOHH MAPATE/IOTPAMA BUTHOCKTECA K m - 1, & iepRMeTp fioro Aopibiioe P. Jwaitmit cTo-
PO naparenorpaya.

7. MeHilia CTOPORA MAPATENOTPaMa JOPIBIIO . BiceKTpHCA GHOTO 3 KyTiB MOZLIAe CTOORY Hapa-
senorpana Hanin. 3HaliTH IEPHMETP HapaTeAOTpaMa.

8, Tlepinetp TpHKYTHHKA 70piBHIoe P. CHOTYSHBIIH CepeAHAii TOuKH HOTO CTOpiH, MCTAHEMO Ho-
i TPHKYTHIK, 3Hal{TH ePHMETP HOBOFO TPHKYTHHKL

9. ittty CTOpOHY TpareIti HoAiNeHO Ha 4 PiBHi ACTHIK | 3 TONOK MOy NPOBEEHO 10 s G-
H0i CTOpOHH BIAPi3KH, NapATENLRi OCHOBAM. 3HAMTH AOWKMHH MX BLAPISKIB, SUKILO OCHOBH Tpanewil
Jopisiioios ai b (a < b).

10. BizcTani Bix KiKuis HaMeTPa 10 AOTHIHOT A0 Koria AOPIBHIOIOTS @ i b, JaliTh Hiame1p.

11, /i cepeui kil TPHKYTHIKa PiBAi i YTROPIOIOTS KyT @. 3HAiTH KyTH TPHKYTIHIKA,

12. Jliaronani pisnobiuuof Tpanenii B3acMHO MeprierRKyIpHi. JIoBeCTH, 1O ii BHCOT AOPiBHIOE
icywi ocHoB.

13. Hexaii CD — Giceicrpitca A ABC. Bigtomo, o AB = ¢, BC =, CA = b. 3nafitu pigpisxu AD i BD.

14, Xopm AB i CD kona nepeThiaioTsest 8 Towni M. Jowec, o AM - MB = Ch - MD.

=

§ 8. Merpruui CiBBiAHOIEHHS! B TPHKYTHHKY

8.1. Jins Gyme-sworo TpuKyTHMKa ABC npHiiMaemo Taki nosHauerss: AB = ¢, AC = b,
BC=a,CK=he, £ BAC =4, £ ABC =B, £ ACB = C, AK = b., BK = a. (npoexuii cTopis
AC' i BC na cropony AB).

Hexait A ABC — npamokyTri (prc. 16.119), £ C = 90°, 3a osHavermsm

cosd=L gind=2 1ga=2 qga=?.
e c b a




[image: image41.jpg]Teopena 1. [Jns npavoxymuozo mpuxymiiuxa ABC eukowyiomse maxi cissiono-
WEHHR:

d=c-a, b'=c- b, hl=a.b. (16.5)

* Tpuyrsas BCK i BAC rogi6ni, ome, %:% iBC?= AB - BK, 860 ¢* = ¢ a.
AHATIOTiHO 3 oiGHoCTi TprKyHIKis ACK i ABC Maemo b = ¢ - b.

Tpiyrma AKC i CKB Tomiowi, Tomy %:% i CK'=AK-BK, abo

hl=ac-be*

Teopena 2 (ighazopa). Cyna xeadpamie kamemis dopienioe Keadpamy zinomenysu:

a+bt=c
* Jlonanim mepii i piBHocti (16.5), Maemo
d+P=cla+b)=ce=ct*
8.2. Teopema cunycie. V dosinsuamy mpukymuuxy ABC euxonyemucs pisnicmp,
azient. [ romisinn
sind _sinB_ sinC

de R— padiye xana, onucanozo nasxaio A ABC.

Jlema. Cmopona mpuxymuuxa dopienioe doGymKy diamempa ONuCa020 Kaha Ha cu-

HYC NPOMUNENCHOZO KYMA .
8 8
A
D
WX, ‘
(4
b a
D
4 v’ o
A s 8
Puc16.119 Puc.16.120 Puc.16.121

* Hexait o (0, R) — omicane koo A ABC (puc. 16.120). Ilposesemo giametp AD.
Tlomiimo, mo £ ADC = B, £ ACD = 90°. 3 npsimoxyTioro Tpukyika ACD maemo

AC =AD sin £ ADC = 2R sin B.

Stxmo kyr B Tymuii (puc. 16.121), 10 £ ADC = 180° ~ B. 3 HPAMOKYTHOTO TPHKYTHHKA
ADC maemo AC = AD sin (180° - B) = 2R sin B, b=2RsinB.
AHaIOri4HO J0BEAeMO, Mo a = 2R sin 4 i ¢ =2R'Sin C. I3 mix piBHOCTEH BUIUTHBAE,
o
AC | b o i
sind sinB  sinC





[image: image42.jpg]Teopema xocunycis. V 6yov-sxomy A ABC euxonyemees pisnicms a®=b*+ ¢t —
—2be - cos A.
* 3 puc. 16.122 Bumo, mo BC= AEK A}S’ IBIKE
(BCY: = (AC- ABY: = (ACY +(ABY ~24C. AB

a6o a® = b +c? ~ 2bc - cos A.*
3ayBaXHMO, 110 TEOPEMY KOCHHYCIB 1HOJI 3aITCYIOTh TaK:

b +c? -a?

cosd= —————

2be

Jagaui

1. JlobecTH, o 8 napaneiorpami cyma Knazpatin Aiarosaneit JOpiBHIOE cyMi KBaapaTis ycix fioro
cropis (pe. 16.123).

* Hexall £ BAD = o (pue. 16.123). Is AABD 3a Teopemolo Kockuycis Maemo BD® = AD* + AB* —
~24D-AB-cosc. I3 AABC, mpaxosyiown, mo £ABC=180°-q, waemo AC*=BC*+ AR -
~24B - BC (- cos ), awixn BD* + AC* = 2 (BC? + AB®), mo i pe6a 6yno nosectn. *

Puc.16.122 Puc.16.123 Puc.16.124

2. Jlavio piiy ik ABC, b swonty AB = ¢, AC =

£ = o Juaiirn Meiasy, nposezey 70 cTopo BC.
* Hexalt AD — myxasa wégiana. Bitomo, mo Ab:%(f@h-{ﬂfj‘ Tizmocumo 0 KaxpaTy owasi

acTinm e pistiocri: AD? =%(c’ +b% +2bccosa). Binmonins: %Jc’ +b7 +2bccosar.*

3. Jano £ O = 60% BicTaui Bifl CTOPIR 1OF0 KYTa 10 TO4KH A, iKa JICHKHTS YeepeauHi Horo, 1opi-
W00 @ Ta b. Inakimh pincrais pin TouKM A 10 epmmn kyTa O (prc. 16.124),

* Y dorupukymiKy OBAC mMacwo £ BAC = 180° - 60° = 120°. 3 AABC 3a eopemoio Kocwuycin
Jicraseno:

BC*=a'+ 5 -2ab cos 120°=a* + b* + ab.
Hompukynik OBAC smucauuit b kom0 Aiametpa OA. B ne cave kono snucaiii i AOBC. 3a femoto

(aun. Teopey cHEyciB) EC:OA~sin60“=DA»g, apinkn OA = —LB(:x% a®+b% +ab.
3

e

Bianonizs: % a® +b% +ab. *
3

8.3. By/b-sKuit TPUKYTHHK Mae UIiCTh OCHOBHHX CIIEMEHTIB: TPH CTOPOHH i TPH KyTH.
Poss ssamu mpukymyux — 3HaATH SHARTH BCi HOro OCHOBHI elTeMeHTH. 3BHYAiHO TPH




[image: image43.jpg]eNEMEHTH 3ajaHo, & Tpu immi TpeGa 3maditu. PO3NIAHEMO TPWM OCHOBHI BHITAIKH
O3B’ SI3YBAHHS TPHKY THHKIB,
1. flano dei cmaoponu i xym miowe numu. Jlawo: a, b, £ C. 3uaitta c, £ A, Z B.

* 3a TeopeMOI0 KOCHHYCIB MacMo ¢ =va? +b? —2ab-cosC. 3HAIOMM CTOPOHM TpH-
KYTHHKA, 3HAXOJAMO 33 TEOPEMOIO KOCHHYCIB
i i e a’+c?-b?
cos A= icosB=
2be 2ac

a TIOTiM 3a TAGMMIIEIO KOCHHYCIB 1 KyTH. *

)

Puc.16.125 Puc.16.126

2. Jlano cmopony i dea kymu. Jlano: a, £ B, £ C. 3uaiitu b, ¢, £ A.

*£LA=180°~(£ B+ ZC). 3a TeopeMOI0 CHHYCIB 3HAXOMMO

sinB
_asinB __ asinC ,
sind ° sind
3. Jlano mpu cmoponu. Jlauo: a, b, ¢. 3uaittu £ A, £ B, 2 C.
A " b+l -a? a? +c? -p?
32 TEOPEMOIO KOCHHYCIB 3HAXOMMMO; €05 A = ——————— , cos B=
2be 2ac
a?+b? ¢! : },
cosC= = a o # TIOTIM 3HAXOJMMO 1 CaMi KyTH.
a

THOZ 1aHO He OCHOBHI eJIeMEHTH TPHKYTHHKA, & JIedKi 1HIIN, HanpUKIag R, 7 TOwo.

Bapaui

1. FualiTh patiyc Ko, OTMCAHOO HABKONO piBHOGeApenOro TpHKyTAKa ABC (phc. 16.125) 3 oc-
108010 4 i Gif1HOIO CTOPOHOIO b.

* Hexait CE — ziiaweTp ko, omwcaroro #ankono A ABC. Ockinbki £ CBE ciupacTses ma fia-
Mewp kom, To ZCBE=90° 3 npamokymioro Tpukymuxa CBE macwmo CB=CE-CD, abo

»

2. Kona pagiycis R i r (pue.16.126) notukaiorses 3onai. [IpsiMa A0THKAETCS 0 LHX Kil Y TOUKAX,
M i N. 3uaiima MN.




[image: image44.jpg]* Hexalt O\M i O:N — patiych, npoBeneni » Toukw JoThky, OsT LOM. Tomimano, mo
TMNO; — npAMOKYTHHK, ToMy TM = ri TO, = R — r, 0102 = R * r. 3 IpAMOKYTHOI0 TPHKYTHEHKa
0,0:T maemo O\T* + 0,7 = 0,02 a6o (R—1r) + MN*=(R +r)%, winku MN*=4dRr. Biano-

vinkMN= 2VRr . *
3. Tinoreiysa IPAMOKYTHOTO TpRKyThHKa ABC (piic. 16.127) fopiniioe c. a rocTpifl kyr a

JuaiitrH GiceKTpHCY TIPAMOTo KyTa.
* Hexall CD — Gicextpuca mpamoro kyra ACB. Tlowimno, mo BC=c - cos o, £ CDB = 180°—

45° - a = 180° - (45° + @). 3a Teopemoio cumycis i3 A CDB Maemo
CcD BC ccosasina

abo (D= .
$ing sin(45° +ar) sin(45° +a)
Bignosigy: SHNG.COSE |
sin(45’ +a)
4 Jlawo: r, Z4, ZB (puo.16.128).
Poss s TpAKyTHiK ABC.
A
J
» A N
1 Ny 5 b v
Puc.16.127 Puc.16.128

Maeno: £ C =180°~ (4 +B). Hexai D — Touka somaky snmcanoro koma o (0,r) i3 cropo-
010 AB, Tozi
BD=reig(B2), AD=rag(4f2), ¢=AD+BD=r(cg(A/2)+ cig(8/2)).
c

3a reopenolo cHmycin ——
sinC

r(c(g(A/2)+c(g(E/2)):lin/l
sin(4+8)

r(mg(A/2)+clg(E/2))linB
xm(A+B)

Bnpasu

1. Po3’snati TPHKYTHHUK, SIKIIO /IAHO:

a) 8, £C=60%6) b=73, c=84, £LA4=39°1
nb=8, 1°, £C=27° n)a

2. Poss’ssa T TPHKYTHHK, SKINO AaH0: 1= 2, ¢ = 16,





[image: image45.jpg]3. Jlamo CTOpOHY TPHKYTHHKA @ i MPHAEri 10 fie KyTi b1 v, 3aliTi mepHMETD TpHKy THIKA.

4. Piumuua ABOX CTOpiH TPHKyTHUKA fopinHioc d. 3HalTH i CTOPOHH, AKUIO BIOMO, IO BOHH e~
KaTh npoTH KyTin 45° Ta 30°.

. Jlaro KaTeTH @i b IpAMOKYTHOTO TpHKyTHHK. Jl0BECTH, 1o GiCeKTPHCA TIPAMOFO KyTa JOpiBHIOE

aby2

a+b

6. 3ualkTi GiceKTPHCY KyTa 0. IpH OCHOBi  PiBHOGRAPEHOrD TPHKYTHIKA.
7. PoshImaTH NPAMOKYTHAH TPKYTHIK:

a)a=3,5, A=34°% 6)b =46,
B)c=18, A=48% =32,
ma=42, b=3,1

8. Croponia AB npamoxymmka ABCD nopissior a, £ BDA = o. 3uaifa pagiyc Koma, onscanoro

HABKOJIO LHOF0 IPSMOKYTHHKa.

§ 9. Josxuna Koia

9.1. OnyxTHit MHOTOKYTHHK Ha3HBACTHCA NpaswibHiM, SKILO BCi HOTO CTOPOHH PiBHI i
BCi HOro KyTv pisHi Mix coGol0. Hanpuotas, MpaBHIBHKI TPHKYTHHK — L€ PIBHOCTOPOH-
Hiff TPKYTHUK, NPABATHHII HOTUPUKYTHHK — 1€ KBaJIpar.
Teopena 1. Ilpasunsuuit MHo2oKymHuK € 00HOUG-
CHO | BNUCAHUM | ONUCGHUM.
Ha pue 16.129 nioka’aHo 4acTHHy NPaBHILHOTO
¢ MHOrOKYTHUKA. Tlposenemo Gicekrpucn kyris A i B
7o mepernny B Touni O. Touka O e opHOMAcHO
L LEHTPOM OIHCAHOTO i BIIMCAHOTO KLl MHOPOKYTHH-
ka. Touky O HA3MBAIOTH IUEHTPOM NPABHITLHOTO
b e MHOTOKYTHHKA.
BusezieMo sanedicnicms Midie padiycamu enucano-
Puc.16.129 20 r i onucanozo R in.
* Hexait AB = a, — CTOpOHA TPABHIBHOIO N-KyT-
HuKa (puc. 16.129). 04 = R, OK L 4B, OK = r, £ AOB = 360°/n, £ AOK = 180°n. 3
TIPAMOKYTHOTO TPUKYTHIKa AOK 3HaX0muMo

a a r
R=——"———  r=""ctg(180%), R=————
2sin (180 /) 2 cos(180° /n)
Sokpema, MacMO
R=
e
Reot

2

R=as,





[image: image46.jpg]Teopema 2. lpaswnoni n-xymnuku nodi6wi. Koeiienm nodiGuocmi dsox npasws-
W n-Kyminukie Jopienioe GiOHOUEHNIO X CMIOpiN:

9.2. Teopema. Bionowenns dosycunu C xaia do wozo diamempa 2R cmane, mobmo ne
sanexcumv 6id padiyea xana.

BijmHOmeH s % T03HAYAIOTE TPELEKOI0 GYKBOIO T (Imi): L0 =, igku C = 21R.

2R
Uyieno 7 ~ 3,14159... ipparioHanbHe.
3naiifleMo JIOBKHHY JyTH Korla, IO BITOBIA€ LEHTpambHOMy KyTy o. Kyry B 1° Bin-
TIOB1JIA€ yra JIOBIKHHOI R Tomy KyTy o BijmoBizae fyra lo = R
360° 360" 180° T
Padiannomn Mipoio yenmpansno20 Kyma HA3MBAETHCS BITHOMIEHHS Bi/TOBiHOL AYrH

1
J1o pajiiyca kona. Pajiialha Mipa Xyra JIOpiBHIOE %= 1::_ 5

OTKe, pajiiatiy Mipy Kyra

JUCTAEMO 3 TPaJIyCHO, TIOMHOKMBIIH ii Ha #. ~
Slkmo ueHTpanbHMIl Kyr AOPIBHIOC o pajiaH, TO BIfTIOBIIHA Jyra Ma€ NOBXUHY
I=Ra.

3apaui
1. omniutiit KyT IPABKALHOTO MHOTOKYTHHKA JOpiBHIOE 18°. JHaliTi HCIO CTOPiH MHOFO-
KyTHHKD
, 3o 180" (n-2
* Ockinbku BuyTPimHil KYT IPABHILHOTO A-KYTHHKA JOPiBHIOE ———, T0 HOFO 308-
n

1807 (0-2) | 360 o ions 20

wimmid Ky gopisHioe 180" =18 anaxonumo n=20.

n
Biznoins: 20. *

2.'Y Kkon0 pajiiyca R BCAHO NPABMIHILH n-KyTHIHK i3 CTOPOHOIO . 3HaliTH IOBKHIY CTOPOHH Gz,
NPABHIILHONO 27-KYTHHKA, BIMCAHOTO B L CAME KO0, TOGTO 3HAHTH (OpMYJTY NOXBOEHHS.

+ Hexail 414, — CTOPOHA IPABANLHOTO n-KYTHHKA, BIHCAHO-
1o 8 kom0 @ (O, R) (pwc. 16.130), B — cepenuna nyru Aida, Toni 2
A\B=as,— CTOOHA TPABHILHOTO BIMCAHOTO 27-KyTHRKa, 4
BD — iametp xoma ®, C —Touka neperuuy mpammx Aid; i
BD, £BAD=90°, Tomy AB'=BD-BC abo a3, =

=2R| R~ JR*-La2 |+
4

1l dopmyna nazusacThest POpMyn0I0 MONBOEHHA. 30Kpema, Bpa-

sy e R o s~ R BN

5 i S 2
3. Cropoin TpHKYTHHKA BIANORIANO ZopiBMIOIOTS 13; 14§ 15 u.
3ualiTi AovaHHY OmHCaNOrO KoM (pHe. 16.131). Prc.16.130




[image: image47.jpg]* JTerko noMiTHTH, 1m0 k. = asin B, ik
Rk~ RasinB=ab, R= 22
2h,
Hexadi a =15 cm. b =13 cm, ¢ = 14 cm. [lposejiemo sucory h = CD, Hexali BD = x, toni AD = 14 - x,

CD*=15* = 13- (14-x), sinku 28=252, x=9, CD=12cm. Omke, R=

J{owsama oncasioro koma C =2 1 fsi =1625mem.*

4. BT JOWKGHITY KOTA, A MPOXOTS tepes Tortky M (2; 1) ACTHIRETECH 20 KOOPIHATHIX oceil

* K10 KOO (> AOTHKACTLCH A0 KOOPIMHATHAX 00efi | IpoXOHTS sepes M (2; 1), o Horo wesp O oia-
K080 BiAAAeHHI B KOOPAHHATHAX 0CeH § JAKNTS Y epUifh e, TO6TO O (5 X). PaiyC Kofia JOpIBHIOE X,
Touy OM =xi OM? =2, (¢~ 2)"+ (x~ 1) =2, ssimau x= 1 a60x = 5. Binmosian: €, =2 x, Gy =10 . *

i3
4y
15, 3 4 ’
4
8 XD A As

Puc.16.131 Puc.16.132

Bupasu
180* (n-2)
1. JoBects, o BRYTpIMHiH KyT NPABKITLHOTO A-KYTHHKA AOPIBHIOE ——————

2. [ljaronani pom6a A0piBmIOIOTS 6 i 8 cu. 3naiiT OMKHILY BIHCAHOFO Koma.
3. JTaro MpAMOKYTHHH TpHKYTIK 2 KaTeTam a i b. 3alTH JOBKHIY ONHCAHOTO KOA.

4. KaTeTi NpAMOKYTHOTO TPHKYTHHKa ZOpiBHIOIOTS 6 i 8 c. 3sallTH ORKHITY BITHCAROTO KOTA.
5. Tano pisHoGitiy TpaneLiio is cToponamit 2 a, a, a, a. 3aliTH OBKHHY OHCAHOFO KoM

§ 10. Ionii piryp

10.1. TTpOCTOI0 HA3MBAETHCH TaKA TUIOCKA (irypa, Ky MOXHA PO3GHTH Ha CKiHeHHe
HHCIIO TUTOCKHX TPHKYTHHKIB (HArajiaéMo, IO TUIOCKHM TPHKYTHHKOM HA3MBACTHCA YACTH-
Ha IUTONMHY, 0GMeKeHa TPUKYTHUKOM), Harpukmaz, Gy/te-sKuit TIOCKHIA OTyKTHIt MHOPo-
KYTHHK € TIpocToio (irypoio (puc. 16.132).

Inoweio npocmoio ghizypu € nonaTHa BEIMUMHA, IO MAE TaKi BIACTHBOCTI:

1) pyx e awintoe niowy izypu;

2) kw0 npocmy ghizypy posbumo na Kinska vacmun, wo € npocmumu dizypart, mo
naowa izypu dopienioe cysi naow it wacmun;

3) miowa odunuunozo keadpama dopisnioe odunyi.




[image: image48.jpg]Teopema 1. Ilnowa npsmokyminuxa Oopienioe doBymiky O0GdCUN 11020 CYMIdicHIx
cmopin:

S=ab

Teopema 2. [lnowa napanenozpama dopienioe doGymxy iioz0 cmoponu Ha eucomy,
nposedeny 0o yiei emoponu: S =ah .

* Ipoenemo neprienmaxynspu BE i CF na npamy AD (puc. 16.133). TIpsmokyTamk
BCFE i napanenorpam ABCD cxiajaiothes 3 Tpanertii BCDE Ta tpukyrauxa CFD i BEA
BirosigHo. Ockimski A CFD = A BEA, 1o npsmoxyreuk BCFE i napanenorpam ABCD
MAIOTh OZHAKOB] ILTON.

et

Puc.16.133 Puc.16.134 Puc.16.135

JiBi irypu 3 piBHHMM IVIOIAMHM HA3UBAIOTHCS PIBHOBENMKHMH. Y JAHOMY BHITafKy
napanenorpam ABCD i npsmoxyTHux BCFE piBHOCKazieHi, a oTke, 1 PiBHOBETHKI. *

Teopema 3. [lnowa mpuxymuuxa dopienioe norosuni doGymKy cmopont na eucomy,
nposedeny 00 yiet cmoponi:

s=Lah,
2

* JlonosHmmo ammii A ABD o napanenorpama ABCD, sx rioxasaso Ha puc, 16.133.
Jlicraremo: A ABD = A CDB, otxe, wioma A ABD JiopiBHIOE TIONOBHHI TUTONI] Tapaneno-
rpaMa, 10610

Saamp=3 4D BE.*
Teopema 4. Inowa mpaneyit dopisnioe nanosuni doGymwy It sucomu na cymy It oc-
nos: S =1 h(a+ ),
b Hp;senem Aiarosams BD tpanenii ABCD (puc. 16.134), 111 miaronams po36usae
rparetsito 1 TpuxyTig ABD i DBC 3 twiomaa S i S, simosizso: S, = %nh, _s;:% bh,
fea=AD, b=BC, 10610 S =, + 5=~ ha+b). *

Teopema 5. Iinowa onucanozo muozoxymuuxa dopienioe S, = P, - r, de P, — niene-
pivemp, r— padive snucanozo xana.




[image: image49.jpg]* Crionysmo 1ieHTp O BIMCAHONO Kola 3 BEPILMHAMHA A, . .., A, (pHc. 16.135). Ipu twomy
MHOTOKYTHHK PO3i6'€TECS HA 71 TPHKY THHKIB, B KOXHOMY 3 SIKHX BHCOTA JOPIBHIOE 7. OTxKe,

$1= g7 Ayt Ly Ayt b Ay = S il Ayt ) =Pt

10.2.BusesieMo Kilbka GOPMYT JUIs 3HAXOJDKEHHS TUIONI TPHKYTHAKA Sa. TloMiTHMO,
o k= bsinC, Tomy

Sa =%Hh,=%ab sin C.
/AHaIOriMHO MOXHA JIOBECTH, IO

B 1
Si=2 = ZaesinB.
4 2bcsmA 2:xcsmB

11106 BuBecTy bopyty Iepona, momimimo, mo /1= b sin C = by 1-cos’ C. Buxopuc-
TAEMO TEOPEMY KOCHHYCIB:

it 1 74 Tl 0%, W
h=b 1~(T = gavda’t ~(a? 482 -c?) =

=-2%J(2ab+a2 +b?~c)2ab-a® - b7 +¢) =5‘;J((a ) -t ~(a-0)) =

:2—1",‘J(n+b+c)(a+bfc)(c+a*b)(c-a+b).

Hexalt a+b+c=2p, Toi a+b-c=2p-c), c+ta-b=2p-b), c—a+b=
=2(p-a). Orke,

o= =2 (o-a) (2 =8)(p—2) =2 n(p-a)(p-5)(p—<).

Tentep Maewo Sy =%ﬂha: p(p-a)(p-8)(p-c).

Bumeziemo (opmyry Uist 3HAXODKEHHS TUIOIN TPUKYTHHMKA 32
TPbOMa CTOPOHAMM 1 pajiiycOM OIMCAHOTO KONa: OCKLUIBKK
¢=2RsinC, 0

o _ 1, ¢ _abc
smC—ZR.mﬁmsA 2®3E IR
Puc.16.136 Po3rasHeMo JIOBINBHUK ONYKIMEA HOTHPHKYTHHK ABCD

(puc. 16.136). Hexali O — Touxa meperimy Horo JjaroHaneii,
AC=d,, BD = dy 5lximo § — 1ioia YOTHPUKY THHKA, TO

S=S¢D+Sam+5mg+3asc:%0£‘-ODsinu +%UD-OA sin (180°~ )+ + 04 x
« OB simx+%0E~0C sin (180°— o)) = %sinm(OD~AC+OB-AC)=%AC»BD siicg

vnms=%d|dz sino.




[image: image50.jpg]Sokpess, IUIOMA PoMGE JOPIBHIOES = %d.dz.

Jlnst 3HAXO/DKEHHS TUTONI JIOBUTBHOT0 MHOTOKYTHHKA MOXHA PO3GHTH HOTo Ha TPHK)T-
'HHKH, A IT0TiM JIOJATH TUIONT BCIX IMX TPHKYTHUKIB.

A x E ¥
Puc.16.137 Puc.16.138

3axaui
1. 3uaiiTH fiarOHAM, IPAMOKYTHHK, SKIL0 HOTO NEPHMETP Aopisiioe P, a rLioma 5
* STxwo @i b — CTOpOHH,  d — AiarOAL NPAMOKYTHHKA, TO

P=2a+2b, S=ab, d= Ja'+b* .

2 s
TMoMiTimo, moO a’+b’=(a+b)hzab=[%p] -2S, omke d= %P’—zS.Binno.inu
Lpi_g5.+
4

2. Bricora i Mestina fiaronats posGa Zopipioiots nianoniaio h i d. 3uakri niomy pomba.
* Hexait BE — picora pou6a ABCD (phe. 16.137), BE = h, BD = d — MeHilia fiaroiaums ponGa.

3 ABDE Maewo ED=d’ —h’ . Hexahi AE=x Toni AB=AD=x+ED=x+\d A" .
2
3 AABE wmaemo AB'-AE=BE’, (an’-h’) ~x=H,

2Jd? -h?
d*h )
. Tosnaumpim mwiomy pomGa wepes S, Maemo S =AD - BE =——=——. Bin-
24d? -h*

noBiak: 5
2 n?
3. 3uaitu nomy Tpaneuii ABCD (prc. 16.138), axuo Sasoc = S, Saion = S
* OckinbkH Suasp= Sascp , 10 Spaon = Sacop . Hexait Susop = S3i £ AOB = o, Toni

ZBOC=r—q, Sg=%AO'OEsinu, $1=3 80" OCsin (x~@) =2 BO- OCsina.

A7 S, _40 Al S, _co :
3niici Maemo —> =2 Ananoriuo AicTaneo: — =~ TTepeMHOXHBIIH MOWIEHHO OCTAIH
S, 1CO 5, 40
i

s pinocti, Macno =1, st 8= 5, . Mnoma tpanenii S =5, + $: +2/5,S; . Bin-

182

noniaw: (f57 +457) .+




[image: image51.jpg]4. CropolH BIHGAHOrO B Koo woTHpHKYTHiKa ABCD nopismioioms 1; 4; 7 i 8. 3uama Horo wiomy
(puc. 16.139).

* Hexaii AB = 1, BC = 4, CD = 7, AD = 8. Tloknaiemo £ 4 = a, Toni £ C = 180° - a. Inaxo-
AuMo Biapisox BD 3a TeopeMoio KOCHHYCis i3 TpkyTHHKiB ABD i CBD: BD'=1+64 -
~2-8cosat=16+49 +2- 47 cos o, 3piztkn cos a =0 =90° 10610 LA = £ C=90°

Macwo Suusn =%- 1-8 =4, Sucn’%“‘ﬂ =14, 0xe Sucp = 4+ 14= 1. Biznonias: 18.*

10.3. Po3rIISHEMO ZHAX0OHCEHHA NAOWT Kpy2a i 11020 wacmun.

O3navenns. Jlana (irypa Mae romy S, SKIO iCHYIOTb POCTI BirypH, IO MICTATHCS
B Hiit, i MPOCTi HIrypH, 1o MICTATS ii, NPHYOMY IUIONH WX TPOCTHX (iryp SK 3aBIOJHO
MaIo BijIpi3HsIOTECA Bi S.

Buytpinmi Touxu xoa @ (0, R) pasoM 3 TOUKAMH CAMOTO KONd YTBOPIOIOTh KPyT 3
uentpom O i paniycom R (puc. 16.140).

Puc.16.139 Puc.16.140 Puc.16.141

Teopema 1. Tnowa kpyza dopienioe nonosuni 0obymKy doeycunu Kana na padiye:
s=2c-R=LaxR R o0s-2R

* Hexait Py 1 Py — BIJNOBIZHO TIepUMETPH, a Sy 1 S — [UIOIL] BIMCAHOTO i OIACAHOTO
MPaBUILHUX 1-KYTHUKIB (pHc. 16.141), § — muoma kpyra. Tom §) <S8 <8;. [omitumo,

mo Sy =21P. -oc= EIP. 'Rcusi,Sz=%PzR; pH 71 —> 00 Maemo Cos— > 1, Py — C,
n n

pHc,me,s.—%c«R,SH%C-R,pamuamis»%c-R,moﬁweﬁusyno

JHosecty. *
Kpyzoeum cexmopam HazMBAETHCA MACTHHA KpYTa, IO JIEKHTh BCEPEIMHI [UIOCKOTO

LIEHTPATLHOIO Kyta (pHc. 16.142). Tlnoma KpyroBoro CeKTopa 3 UEHTPAILHAM KyToM B 1°
2

nopinmoc%, TOMY IUIOIIA KPYTOBOTO CEKTOpa 3 LISHTPATbHHM KYTOM O.° JIODIBHIOE

R a
360

3ayBa)aAMO, 110 KK LIEHTPAILHMI KyT Ma€ o pajiaH, 10




[image: image52.jpg]SO KpYr MepeTHyTH TNpPAMOI, BiH IUMTRCA HA J[BA KpV20SuUX cezMenmu
(puc. 16.143). I{nst toro mio6 sHaiiTy roromty cermenta AmB, TpeGa Bift IO KPYTOBOro
cexropa AOB BiHsT] 1wiomty TpukyTHHKa AOB

Kpy2oeun Kinvijem HAIMBACTHCS YACTHHA UIONHH, OGMEHKEHA BOMA KOHICHTPHHH-
MI KonaMi. [Inowa kpyeosozo Kinbys KOPIBHIOC PI3HWIL IUIONT 30BHINIHBOIO i BHYTPII-

'tllm’ l

Puc.16.142

Na
a

Prc.16.144 Puc.16.145

Saxani
1. 3ualfTh wiouty Kpyrosoro ki (pie. 16.144), Ko Horo piyTpitusi i Jo8HimKiM fiaMeTpH
sianosiawo aopisoiors i D.

* [Lioma 30BHILIABOTO Kpyra fopiBHioe m R =

D, a suyrpimmsoro — 7 =% . Towy

WI0IA KPYTOBOTO Kithits S=% m(D*-d).*

2. Pagiye xpyra gopinusoe 10 e, BHSHAHTH LI0ILY KPYTOBOFO CerMeHTa, AyTa skoro MicTuts 90°.
*Hexal §— mioma cerment, S — [oma Kpyroporo cekropa, S;— mioma AAOB
(pHc. 16.145), Toai

nR?90 1

2
S=8 -8~ fER’sin%“:"R -

x=2

Bpaxosyious, wo R = 10 cm, MacMo § = mo( ) 28,6 cm’. Bianoniaw: 28,6 om’. *

3. Kpyrosaii cexTop Mac emtpansiniii kyr 60° i paiye R. 3ualiTi oy Kpyra, BHCANOrO B ek
cexrop.




[image: image53.jpg]* Hexail pajiyc kpyra, BOHCAHOTO B KPYrOBHH cex-
Top, ntopismioe 7 (puc. 16.146), O, — uewtp BiHcanoro
Kpyra, D — Touka joHKy koma  (Oy, r) pamiyca OB

IBAKH r=-;—R. Omxe, nuoma BUKCAHOTO

R*.Bizumosins: -;—‘KR’ el

Bupasu
0 1. JlosecTs, mo BigHOMeNH MO MOMGHHX 1POC-

Twx dhiryp AopiBHIoe KBaApPaTY KoedilicTa MOTIGHOCTI.
Pic.16.146 2. Jlawo npasMmLi TPHKYTHHK i3 CTOPOHOKO 4.

3ualiTh WI0Li BUHCAHOTO H ONHCAHOTO KpYTiB.

3. Tlnoma npsmokyTikKa S, a HOro CTOPOHM BIRHOGATECA Ak m : n. SHANTH AiaroHais Mps-
MOKYTHEKA.

4. [liaronaii posGa piaHoCHThGA 5 m  n, 2 HOro ol fopiiioe S. 3ualTH nepHMeTp PONG.

. Tpsiva, Napayiensia 0Nl CTOPOHI TPRKYTHHKA, ALTHTE Horo oIy Hamin. B AKOMY Bio-
i 1 TS ALTHTS ABi (i CTOPOH TPHKYTHHKA?

6. [lato npaBw b A-KYTHIK i3 CTOPOHOIO 2. 3RAlTH IUIOIL] BIHCAHOTO ff OIHCAHOTO KpYTiB.

7. JualiTH IOy Kpyra, AKIO JOBKHHA Horo kona pisna C.

8. Payriye Koma opinioe R. 3uaTi 1LIOILY KpYTOBOFO CeKTOPA 3 UEHTPATHHAM KyTOM /3.

9. laHo THKYTHIHK i3 CTopoRaM 3, 4, 5. 3aaliTH ILIOILY BIHCAHOTO KDYTa.

10. Jlano TPHKYTHAK i3 CTOpORaMHK 5, 12, 13. 3ualiT IOy ORHCAHOTO KDYTa.

11. [enpansuiit KyT KpyroBoro cexTopa JIOpinHioe o, a paziyc Horo R. 3uaifti miomy xpyra,
smcarioro » el Kpyroi cexTop.

12. Tpanenis € oARoRCHO | BIHCAROI i omcanoro. [{onecTH, Mo MioMA Lici Tpanei fopiasioc
106yTxy BHCOTH Ha GiHY CTOpOHY.
a* sinBsinC

13. J{oBecTH, 10 II0IA TPHKYTHHKR OPIBHIOE S = 3
2sin(B+C)

§ 11. Koopanuari i BEKTOPH HA ILIOMIHHI

11.1. My Be HABYWIMCH 3a/IABATH TOMKW HA KOODIMHATHIM rUiomm i (ms. Temy 4, § 1).
TokaxeMo, IO 3a JIOTIOMOIOIO KOOP/MHAT MOYKHA TAKOXK 3a[[ABATH 2e0MemputHi nepemeo-
peHnA.

Hexait A (xi; »1) T8 B(x2)2)— 1Bi JOBUILHI TOMKM KOODIMHATHO! IUIONIMHH
(puc.16.147). Ilpoekryioun 1ji TOMKH Ha oci KoopmuHat, snaxomumo AC =|x;—x |,
BC = |y~ y|. I3 A ABC maemo

AB* = AC*+BC* =[xy = x1 [ + | ya- P = (e =)' + (- )

1

AB=(x,-x,)" +(»

Mu BuBem (OPMYITY BIJICTAHI MK [BOMA TOUKAMH.




[image: image54.jpg]Teomerpiie neperBopenns omiei irypu B iHmy HasusacTscR PyXoM, SIKIIO BOHO
abepirae Bijicrars Mix mBoma Touxamu. Shkmo A’ =£(4) i B' =/(B), To B pesymsrari pyxy
maemo A'B’ = AB. TIpuiajiamu pyXy € ocboea cumempis, yenmpanvha cumempis, napa-
/BN nepenecenns, nosopom.

Tlepersopernst (irypu, mpu sKoMy JOBibHA i Touka A (x;y) TIEPEXOUTE 'y TOUKY
A' (¥, ~p), HAMBACTECH OCbOBOI CUMempicio BIIHOCHO oci Ox i TIOIHAMACTHCS Tak:
A" = Sox (4). Omie, 0CHOBa CHMETPIs! BITHOCHO 0Ci O sajaeTses pisHOCHIMIA X' = X, ¥/ =,
Je X',y — KOOP/MHATH TOMKM A', B 5IKY NepeXofTs Touka A (x; ) TIPM 1idk CHMETPIi.

Puc.16.147 Puc.16.148

Teopema 1. Ocvosa cumempis € pyxam.
* Hexalt A'B' = Sox (4B) (puc. 16.148), 4 (xi; »1), B (xz; 32) A’ (x1; — 1), B (3, — ),

(1-m)" +(

TlepeTBoperns (iryp, nmpu sKoMy JoBimbHa ii Touka A (x; V) epexoUTs Y
TOUKY A’ (= X — V), HASMBAETHOS YeHMPaTLHOIO CUMENIPIEID BiTHOCHO TIOYATKY KOOp/MHAT
i mosHAYAEThCS TAK: A’ = Zo(A). LieHTpanbua CHMETis BifHOCHO MovaTky KOOP/MHAT
IAJACTLCS PIBHOCTIMH X' = — X, ' =~ y.

Teopena 2. Lenmpansua cuviempia € pyxox.

JloBenIeHHs aHaTOTiuHe.

Tlepetsopentst irypu, npu sxomy foBinmbHa ii Touxa A (x; ¥) NEPEXOUTE Y TOY-
Ky A' (=, x), HA3MBACTHCA noGOpomam Ha 0° eidnocko nouamky koopdunam O i Ho3Ha-
HacTheH TaK:

A -c‘y,)z =AB.

A =RX (4).

Tlosopor Ha 90° Bi/HOCHO MoYaTKy KoOpIHMHAT O 3aJa€ThCs PIBHOCTAMI X' =~ y, ' = x.

Teopena 3. ITosopom eidnocno mosiu € pyxam.

JloBeners ananoriyne.

Tlepersopennst (irypw, npu sxoMy KoBimbHA ii Touxa A (x; y) nepexoquts y T0u-
ky A’ (kx; ky), nie k # 0 — pificHe YCIO, HASHBAETECS 20Momemieio 3 xoedirtientom k i
uentpom O (0; 0). Tosnauaerses Tak: A’ = H ¥ (4).




[image: image55.jpg]3posymino, mo npu k # + 1 romoretis He € pyxoM, 6o A'B' = k| AB | i A'B’ # AB.

Tlepersopennst Girypw, Npy sKoMy IOBiNbHA ii Touxa A (x; ) NEPEXOMMTL Y TOUKY
A'(x + @,y + b) (a, b — pesxi uMCIa), HASHBAETHLOS NAPANENLHUM NEPEHECEHHSM
(3cysam). 11e TIepeHECeHHA 3a1aEThes! PIBHOCTIMH ¥ = x +a,) =y +b.

Teopena 4. Ilapanensne nepenecenns € pyxom. Bono mae maxi enacntugoemi:

1) Bei TOUKM NIEPEMIIIYIOTHCS 110 TIAPATRIHUX IPSIMUX Ha OHAKOBY BillCTAHD;

2) psMa MepPEXOAMTS y napaelbiy npamy (abo B cebe);

3) mepeTBopeHHsi, oGepHeHe JI0 NAPANEILHOTO TIepeHeceHH s, ¢ NapaleibiiM MepeHe-
CCHHSIM;

4) KOMITO3HLIs JIBOX NAPANETBHIX TIEPEHECEHD € NAPAIEIHHUM IEPEHECCHHSM.

a
A
a / b
2 b
M
Puc.16.149 Puc.16.150 Puc.16.151
3amaui

1. Tlpsty /, sika onMcana piBHAHHAM 3x - 4y =2, BiI0GPaKeH0 CHMETDHIHO BITHOCHO oci OX.
CKIACTH PiBHARHS BiNOGPAKEHOT IPAMO I/

* OctoBa CHMETPiA BHOCHO OCi O 3ANACTLO PIBHOSTAME X' =, ' =~ y. Juinicn x =, y=—y/,
TlACTaBRIOUH 1i 3HANEHNA X i y B PIBAHNS NPAMO] |, Macwo 3’ +4y/ = 2. OTae, npaa I onHcyerhesn
pinnsmis 3x + 4y = 2. Bifnosine: 3x+4p=2.%

2. Koo @ oncane pisrsiam x* + (v + 1) = 9. 3ualiTi piBHAHHA KONA ©', SKe CHMETPHIHE KOTY @
BUHOCHO MOYATKY KOOpAHHAT.

* LleHTpATbHA CHMETDi BUIHOCHO NIONATKY KOOPAHHAT JANAETHCH PIBHOCTAMM X' = X, ' = -y,
3mikn x . Tlincrapamoun ui snavennss B piBAiA Koa . Macuo P+ (- + 1) =9,
omke mykane pisuAREA x> + (v - 1)7 = 9. Bianosiae: & + (- 1)1=9.*

11.2. Bexmopon nasupacTses HAnpsMIeHH Bimpisok (pic. 16.149). Tosnasernis a

a6o AZN » M — nouarok BexTopa, N — Horo KiHeit.

Jlpa mipoMeni @ i b HA3MBAIOTHCK OJHAKOBO HaNpsMIeHMMH (pHc. 16.150), SKIo BoHH
CYMIIAFOTHCS BHACHIZIOK TApATETbHOrO 3¢yBy. J[Ba IpoMeHi a i b HAIMBAIOTHCH MPOTHIEK-
HO HANPAM/ICHAMH (pHC. 16.151), AKIO KOXCH 3 HHX OJHAKOBO HANPAMICHHH 3 IPOMEHEM,
JIOTOBHSUTEHHM JI0 APYIOTO.

Bexropu MN i };Q HA3MBAIOTBCA O[HAKOBO (TIPOTHIEIHHO) HATPAMJICHHMH, SIKINO
npometi MN i PO ofpaxoso (TIPOTHIEKHO) HaNpsiviieni. Bexropu AJEl i A,—}EZ OjfHa-

KOBO HampsimiieHi (puc. 16.152). IlosHaueHus: A;;i, TTA;B, . Bexropn M:N. i




[image: image56.jpg]M, N, npomnenso Hanpmaes (puc, 16.153). Tosmasesti MV, N MV, Mo
JyneM Bektopa 4}3 HA3MBACTHCA IOBKHHA Bifpiska AB. [[pa BeKTOpH HasMBAIOTHCS PIBHH-

M, SIKIIO BOHH CYMIlLAIOTECS BHACITIZIOK TIAPATENLHOTO 3cyBy. PiBHi BeKTopu MaloTs pisi

MOAYIi i OfHaKoBO HanpaMJieri. HymsosuM BekTopoM O HasBacTses BEKTOp, y KO0
TIOYATOK 1 KiHeIls 36iraloThes.

M

s

4 /4 4 777 ¢

Puc.16.152 Puc.16.153 Puc.16.154

Koopmnaty exropa AB sopisHIoioTs pisHuL BiAmOBimImX KOOP/TMHAT HOrO KiHIUB:

Hexait A (xi; y1), B (x3; ya), Topi A.B {2 =13 y2 —y1}. Bukopucroyious Gopmyny Bin-
CTaHI MDK /IBOMA TOUKAMH, MaEMO

14B|= (2 x,)* #(32 -,)"

Teopema. [ina mozo wo6 dea gekmopu Gynu pieni, neobxiono i docmamiwo, wob ix
Koopounamu ynu pieni.

11.3. Hexaii € Bexropn a = { xi; i} i b= {xy, y2}; cymo1o BektopiBa i b € BEKTop
a+b = {x;+xyy1+ya}.
Teopesta 1. [Inn doginsnux mouox A, B, C mrougunu suKoNyembea pisHicmey

5 L=
AB+BC=AC.

Lla piBHicTs Aae 3Mory AonaBarH BEKTOPH 34 MPABHIIOM TPHKYTHUKa (pHc. 16.154). Pizum-
€10 BEKTOPIB aib HA3UBAETHCA BEKTO ;W,mo c+b=a. Shiano a = {xwl,
s .
b=y}, 10 c=a~b={x-xy-n}

Bnactusocri cymu Bektopis:

])345:31-;;

GORIERSI I | SR
2a+(b+e)=(a+h)+ec;
3a+0=a.

HoGymxom eexmopa a = {x.y} na uucno m nasusaemses eexmop ma = {mx, my}.





[image: image57.jpg]BiacTugocTi I0GyTKy BEKTOpa Ha MHCIIO:
Dm(a+ b)=ma+mb;
2(m+ma=ma+na;
3ym(na)=mna;

4m-0=0, 0-a=0.
Teopema 2. na | =m|-|a | sro a # 0, mo sexmop ma oowaxoso (npomunexcno)

nanpanenuii 3 cexmopam a npum >0 (m<0).
JlBa HeHyTHOBHX BEKTODH HAIMBAIOTHCS Kanileapnuam, SKIIIO BOHW T&XATH Ha apane-
JIBHHX TPSIMMX, 860 Ha OfHil TPsIMiii.

Teopema 3. JIna mozo w06 newynv08i gexmopu a i b Gy xanineapwi, HeoGxiono i

4
docmamiwo, w06 suxonyeanacs pienicms a =mb , de m — desxe wucio. Jsidcu eunnu-
6ae, 140 KOOPOUNATIIL KONINEAPHIX GeKMOpia HpONOpYidiNi.
HymboBuit BEKTOP 32 O3HAYEHHAM BBAXKACTHLCS KOMIHEAPHUM JI0 GY/Tb-2K0ro BEKTOpa.
R . Wio ¥, o>
BeKTOpH 4 | -4 HAMBAIOTECA IPOTHIEKHIM, |- a | = |a |. SIximo | a | = 1, To pek-
-

TOP @ HA3MBACTHCS OOUHUUHUM.

- o)
Teopema 4. Hexaii a — dosinuuii nemynvosuii sexmop, modi eexmop b = = oous
la]

HuyHuil.

* Hexali a = {x. y}, To1i b =

5 orm.|51=%‘ fa e
la] la] |a]
OmuEnrHi BeKTOpH 7= {1;0} Ta 7: {0; 1} nasMBaloTHCH OpTAMM.
Teopema 5. Byov-axuil eexmop Z = {x. ¥} Modcna nodamu y euznsoi
o b

Teopema 6. Hexait ; i ; — HeKONiHeapHi 6exmopu, :* Qdogineuuil eexkmop, modi
Etwnop; MooicHa nodamu y eunsoi z :xr; +y;;. Oe x, y — Oeski uucna.

Hanpicnaz, m= {133}, 7= {2-1}, a = {2,4}. Bexropu m i n Hexoiseapi, 60
X KOOPAMHATH He TIpOTIOPIfiii, ;=x;l+y;, 24 =x {13} +y 2,1}, &4 =

42y=2, 10 2 - 10> 2+
Ancyeids x . Omxe, aATm-r?n.

= {x+2y, 3x—y}, 3Bigkn {




[image: image58.jpg]Hexait touxa C (puc. 16.155) noziinsie Bijpi3oK y BiHOWeHH m (10610 AC : CB = m),
() — JIOBLTBHA TOMKA, TOTI
O =Gt AC =G T2 = O+ 0 ~0lt) = LG4+,
I+m T+m T+m T+m

My BuBem GopMyITy NOALTY BiAIpi3Ka y JGHOMY BiIHOLIEHH]
0t = { Gl +mB).
1+m

Joxpenma, sxmo C — cepemia pipiska AB, Tom = 1i OC

8

g
Puc.16.155 Puc.16.156

3apaui
1. [lasio ABCD — nowim it womapakyTHiK, M — cepenna cropor AB, N — ceperiiia cTopon

CD. Jlovect, mo MN = %( Bl‘+.4b)
* 3a hopuystoto miivamms Maewo: MN = ON - OM (O — nosibia Towxa). flasi 3a Gopuysoio
JNeHER BinpisKa y Masowy BiazOmenHi Maewo ON = %(o'c»«op) T Ob :%[o}»fo"x) Jome;

MN=1

o

o’cm’u}-%(o‘,uo‘a]=;_[€c4ﬂ3]+%[ziy&j=%(a”c+b). wo B 1peGa

Gyno novectn, *
JayBIKHMO, 1110 3 ONEIKANOTO Pe3yITATY BILTHBAE TEOPEMA N1PO CepeHIO Miiio Tpaneri.
2. Jlaso: M — Touxa nepetusty meniat A ABC (puc. 16.156), O — nowisia Touxa. Jlonecrs, mo
oi =§[0‘/(+(7‘1)+OE')

* Maewo A4, Ta CC, — weaiann A ABC. Bizomo, mo CiM :MC = 1 : 2. 3a oopmyziolo nioziny si-
piika y AaHOMY BiHOmHHi

1

OZJ =ZOE,+1&=1- [ti{+(;5)+l(;cf
3 3 3 3

4 (&@@).

10 i Tpe6a Gyno foecty. *




[image: image59.jpg]3. Tiawo sexrop & = {133} 1a b = (=1; 2. ImkriR a- B
%24 —b=2{1;3} - {-1:2) = {3: 4}.Orke, R a~ b | =3 +4° =5 Bianosias:5. *

4, Fnatfrw oI BERTOP, ONHAKORD HANpRMAGHNN > BEKTOpON @ = {4;-2).

*Bektop & == omwwmmit i onaxoso wapawnenkii 3 BexTopoM  a. Oekimaw [a | =

fa]
=4 J_ozfm.s_zl_

@ . Bignovian: |—2;--L
J— J— 55
5, Jlano nexropi @ = {1;2v/2} T b = {~3; 4}, It onHHWNIRH BEKTOP, O JCKHTS Ha ice-
pRc Ky, yaopenor extopans aib

b
* Bexrtop ¢, =Ln €y = onummuHi, OTKe, MapaenOrpaM, NOGYAOBANKH Ha BOKTOPAX
fa] I

€, i €, — poMS. Jljaroualls 1E0ro pomGA JKMTS Ha GiceKTpHCi Kyra Misk BeKTopaMH a i b . O,
BeKTOp €, + €, JEXHTS Ha GCeKTPHi 3ra/lamoro Kyra:

}.

m——

6. JIOBECTH, 110 % Meliau AOBLILHOTO TPHKYTHHKA MORIA CKIACTH TPHKYTHH.
* Hexait A4, BB, 1 CCy — weniann A ABC:

AJ,=‘-(XB+.IC], B§,=—‘-(B:4+B-CJ. e, +CE
2 2

orke, AA, + BB, +CC, =0. SIxmo TpH HeKOIHOPHHN BEKTOPH B CyMi ARIOTL 0, To 3 HAX MO
CKJIACTH TPHKYTHHK. *

11,4, Cranapnum dobymxan sexmopis a = {xiy ) Ta b = {3 32} HASMBACTHCK WCTO
w2+ ywa. TosmasiacTsca TaK: a - b . OTRE, @ - b = xyxy-+ yys . Hanpunag, sucmo a =
= (1,4}, b= {23}

2-b=1(2)+4:3=10.
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JIoGY10K @ * @ HA3UBAETLCS CKANAPHUM KBAOPAMOM 6eXmopa a
>
a-a=|af=x+y’
Bracmusocmi cxanapuozo dobymxy sexmopie:

1% b=b4as
2)(ma)b=m(a-by

Puc.16.157

Puc.16.158

BracTuBicTh 3 HA3SMBACTBCS QuenpuGymugHicnio CKAISIPHOTo J00yTKy. Jlopesiemo ii.

- - -
Hexait a = {xi; 1}, b = {x3; )2}, ¢ = {x3 ys}. Bractumicrs 3 BHImMBac 3 TOTOXHOCTI
X1 (x2+x3) + 31 (2 +y3) = xx + yya +xn +ys.

= (105
Kymom sise eekmopamu AB i AC wasuBaetsest kyt BAC. Kym mine sexmopamu a i

l; — Lie KYT MiXK PIBHHMH iM BEKTOpaMH, [0 MaIOTh CHIbHUH Mo4aToK (pHe. 16.157). Kyt
MUK OfIHAKOBO HANPAMJICHHMH BEKTOPAMH IOPIBHIOE 0°, @ KyT MiX NPOTHIEKHO HANDAM-
JIEHMMH BEKTOPaMH JIOpiBHIOE 180°.

Teopema. Cranspnui dobymok eexmopis dopienioe 00BymKy ix Modyie Ha KOCuHyc
Kyma Mide

> 5 o
a-b=|al|b|cosq,

Jie @ — KyT MiX Bextopamu a , b (0° < ¢ < 180°).
* 3riano 3 BracTHBOCTIMHK 1 — 3 MaeMo

(a+by=(ay+2a-b+(by=|af+bP+2a-b;
) Ly e, A i gisling
a~b=5([a+b|’-|a|’—|b]’).
38i/1cH BUJIHO, 110 CKATSPHHIE J0GYTOK BEKTOPIB HE 3ATEKWTH Bifl BUGOPY CHCTEMH KOOp-
nuua—r,ﬁonammm|;|,[3{m|a‘+3|nemmmninnuﬁopycnmmmopm—nm,




[image: image61.jpg]=
Baeziemo crcTeMy KOOPAWHAT Tak, mo6 BEKTOp @ Jiekas Ha oci Ox (puc. 16.158). V 1t
CHCTEMi KOO/THHAT MAEMO

T e =

a={la},0}, b={|b|cosp;|b|sing},

g oty
TOMy a-b=|a|-|b|cosq. *
I3 mOitHO JIOBE/ICHOT TEOPEMH BUIUTBAE Take TBEPIDKEHHS: 4406 Henyb06i sekmopu

G i b Gy nepnenduynspui, neobidno i docmamnso, oD ix cranspuiii doGymor
Oopianioeas nyno. KpiM Toro, MaeMo (OpMYITy JUIst 3HAXOIDKEHHA KyTa Mixk BEKTOpaMH:

(16.6)
iﬂHb\
Jamaui

1. Binomo, wo @ | = 1,5 |= 3, = 60°. Inatira | a + 5 |

latbiy (m?)’ =J(Z)z+z;'3+(l)l =W:Jﬁ. :

Binmosine: V13, *
2. Binowo, 10 @ {2; -5}, b {~1; 1}. 3uafrs xyT Misk BexTopaMH 4, b .
* Tocsiposko swaxomawo @ b=-2-5=—7, |a|=v29, [b(-V7. Ome cosp=

R N W(L}

B f V58

3. Sl oy A ABC, a0 A (1;3), B (- 1,-2), € (-3; 1)

*Fuaxomumo nextopn A5 = (~2,- 5}, AC = {~4;~2). i waewo AB- AC =8 +10=18.
3 dopuyono (166) maeno cosg=— 0 18 s

Lliis :
|B|jac| Y2 Vias
x|AC|sin 4 = 125 V205 =& Binnosin 8¢

;IAB'x

Jias

- Tao Towi A (-2 1), B (1 4), € (5: ). Jloweorn,wo A ABC npoKy A

* BA=(-3;-3), BC = {44}, orwe, BA-BC =12 +12=0, B4.L BC , o i 1pea Gyio 1o-
pecth. *

5. Jtsto xsanpat ABCD, M i N wixnowio cepemsi cropis BC i AB. loseetw, o AM L DN.
*Hexai AD=a, AB =5 . Hlowimumo, mo aLb,a|=1B] (pre. 16.159), Akl = AB + Bt -

S e
iz 2

5] g = Lt &3 -2 -2

oo Tt 1 s 18 1
ba, Ad-DN=(b 4o a) (g B-a)=2(s) () =

=0, 60 -5=0ila|=|b Onxe, AM L DN , mopesa by10 nosectn. *




[image: image62.jpg]11.5. BuBeieMo pisnanns npsmo i xona. Hexaif Ha KoOPIMHATHIM TUIONMHI 3a/1aHO
vty [ (pic. 16.160), 1 = (a, b} L L Bexrop 7 HASMBACTLCR HOPMATHHIM BEKTOpOM
npavoi /. BishMeMo Ha mpsiMif TOUKY A (o, yo) i AOBUTBHY TouKy B (x; ¥), AAB 4 ; , OTKe,

AB-n=0 a0 {x—x0, y—y}- (@b} =0, smimu a(x—x)+by-y0)=0, 6T
ax+ by = axo+ byo. My ficTam piBHSHHS NPAMOI, SKE Mae Ha3By PIBHSHES IPAMOi, IO

MPOXO/HTE Hepe3 TOUKY (Xo; o) i Mae Jaruit HOPMATLHIH BEKTOP ; = {a; Ig}.

Puc.16.159 Puc.16.160 Puc.16.161

TlokakeMo, IO PIBHSHHS
ax+by=c (16.7)

— Ife PIBHSHHS TIPAMOL. BiskMeMO SKych TIApy WHMCell (Xo, Yo), MO 3a/0BONHHSE L€ PIBHSH-
Hsl, TOIL

axg+ by =c. (16.8)
BisBImM nowienHo pisHicTs (16.8) b1 (16.7), AicTaneMo piBHIHHL

a(x—xo)+b¥-y)=0,

70610 piBHsHHS MpsMOL. [ToMiTHMO OKpeMi BHTaKHK pisHsHs (16.7):

a)a=0, b+ 0 — npama napayensua oci Ox;

6) b =0, a # 0 — npsma napanesbHa oci Oy,

B)a#0, b0, c=0— npsMa IPOXOMUT uepe3 ToHaToK koopumar. Hexait ab # 0.
Tloxmazemo x = 0 B piswstmi (16.7), 10 ¥ = ¢/b, omke, Touxa (0; ¢/b) — e T04Ka repe-
THHy Tpsvoi 3 Biccio Oy. [oknaziemo y = 0 B pisrsrmi (16.7), Toi x = cla, ore, (c/a, 0) —
TOUKa TIepeTHHy MpAMoi 3 Biccio Ox. 3 pismstrst (16.7) MaeMo

x X X ¥
c/fc/b‘l a6 ~+>=1. (16.9)
Pinstmst (16.9) Ha3UBACTLCA PIBHIHHAM IPAMOI Y BIPI3KAX Ha OCSX.

Touxu (m; 0) Ta (0; 1) — BIATIOBIHO TOUK NIepeTHHy mpsivoi 3 ocsivi Ox Ta Oy.

Posrnsemo Koo o (O, r) Ha KoopjJHaTHi mwronmHi (puc. 16.161). Hexait O; Mae
Koop/wHaTH (x3; o), M (¥, y) — JoBillbHa TOUKA Kora, Tof

OM =P, abo (x—xof +(v—yo) =1





[image: image63.jpg]Mu opepwamd pissHs koa 3 ueHtpoM O (xo; yo) i pagiycom 7. 30erMn SKILO LEHTP
Ko71a 3GIira€Thes 3 OYATKOM KOODIMHAT, BOHO Ma€ DiBHSIHHS X +

3agaul
1. 3ualTH PIBIHHA NIPAMOL, 1O MPOXOTHTS Hepea Touxit A (1 2) T B (2; 0).
* Ockiicn Towa A Ta B nexars, na npavi, I KOOPIUHATH 34A0BOHAIOTS iBHAMIIA i€l MPAMOL.
3 pinismimst (16.9) NPAMOT Y BIAPITKAX Ha OCAX MaCMO

izt m - 2, n = 4. Wlykane pistontin EU < 1.a602¢ 1y = 4. Binnoniay 2x +y- 4.0

2. Tlpsvia Mae pistsis 21~ y = 3. 3alT TOVKH MepeTHitY el MPAMOT 3 OCAMH KoOpAHHT.

* Mosamo piBMARIA TPAMO Y BIAPI3KAX T2 OCHX: 3/L2+ Y~ 1. Omke, myxai roux 4 (3/2; 0),
B(0;-3)*

3. FualfT IIOUY TPHKYTHHKA, AKHI BATHNAC TPAMA 3% + 2y = 5 BiA ocell KOOPAHHAT.

* Januimeno PIBHANI IPAMOT Y BIAPIKEX HA OCX: 5/-3 5‘;—1 1. Onke, Touki 4 (5/3; 0) Ta

B (0; 5/2)— TouKs nepemuity mpswoi 3 0csMH Koopawar. [Lioia Tpukymiia AOB S=

2 25
Biamosiae: —. *
12

4. 3ualiu BincTais npsoi 3%y = 1 70 NoMaTKY KoopHHAT.

* Jamumemo pisrTs npmo.ymm.sm.7 1171 3nincn suHo, mo A (1/3; 0) 1a B (0; ~1) —
‘oK nepery npavol 3 ocan koopauiiar. Tpukyruuk AOB wae aters OA - 173, OB - 1. Tosa-
MO 4epE3 h BHCOTY WOTO TPHKYTHHKA, NpOBCACHy K0 TOTeHys, h— iyKkama BiACTaHS:

0a-08 _ 1/3 2 1
. Bianosiam

1
4B o1 v Jio

5. JTao TouKy M (xs; yo) T2 pAMy X + by = ¢, Ky HO3HATHMO tepes I. IuaiTh BiACTANE BIX TOTKH
M 10 npaoi .
* Tposezeno nepenmuxynsp MA s Tomk M 10 upavof L Touka A (x. ) sexurs ua npait -

h= *

= {a; b}. Ockimku nekropu MA i n xorireapit, 0
| MA- T | =| MA|- | 7L 116.5)

MA= {x—x5:y - yo}.
3 pisamis (1116.5) Maeno

= “}A.,q_|a(x~x,)+a(y-,-“)|_

P et s
,,; Va? +b?

Ockimxu A € L 1oax+by=c i




[image: image64.jpg]W’Alzlf-axn-bynL oo 40y,
Vot ot

Bianosias:

6. naiir BiACTaNb Mk TapAeTHHAME NpsMHME | i Ly, SKi 3aaKo pipssTHIMM 3x - 2p = 6 Ta
3x-2p=10.

*Touxa A (2; 0) aexurrs Ha npawidt /. Bizerass h vix Touks A 0 npavof /;— i mykana pin-
[3-2-2:0-10) 4 5 &
o Ritmonieie—t

Jord Vi3 Ji3

7. Koo o 3anawo pissiaM (x +3)° + (v - 1) = 4. ualitu nemp, paiye Kosia 1a TouKM Horo ne-
DeTHIY 3 OCAMH KOOPAWHAT.

* Lewp xona O (-3; 1), paiye r=2. Touka neperuny koma 3 piccio Ox Mae KoopAHHATH (%o; 0).
Omie, (xo+3) + 1 =4, sikn xp=—3+ ¥/3. Koo neperunac sice Ox y Toukax 4 (-3 -3 ; 0 i

B (-3+4y/3 ; 0). Touxa nepemumy xona 3 siccio Oy Mae koopmumam (0; yo), oTxe, 3° + (yo— 11 =4,
3iaKH (o — 1) =-S5, Hemae posn’skis. Om, KOO He nepeTHiac Bick Oy. *

8. 3HaiiTH BIAEMHE POSMIllICHHA mu ~2x+y +4y =4 inpamoi 4x -y = 2.

* PiBANAA KOMA SaTMIOMO Tak: x* —2¢ + 1 437 +dy +4=9, aGo (x— 1)*+ (v + 27 =
uewtp kona O (1; -2), pagiye r = 3. Hexait h — pigerans piz 1ouxs O 10 AaHOT IPAMOT:

[#1-(2)-2] 4

1 R o i R A

Jari1? Ji7

.

cras. 3rimuo 3 peay/TaToM sazasi 18 h=

Omke, npaMa nepeTHHaE KOO, *

Bnpasu

1. 3uailTH PIBHANHS MPAMOL, 1o NPOXORHTS wepes Toux A (1 3) i B (-2; 4).

2. lpsva mpoxomKTh wepes Toukw A (-2; 5) i B (3; 1), Iualitu naoury puKyTHMK, AKKH fana
TpAMA BIATHHAE BiJt KOOPIMHATHMX OCe,

3. 3aliTH BIACTAHB MiX IPAMOIO 5¥ ~ 3y = 4 § TIONATKOM KOOpHHAT.

4. 3uaifTH BIACTAHS MK IpAMHME 4%~ 3 = 5i4x—3y = 8.

5. Mlano pisssmis Kona xX° +2x + 37 — 4y = 4. 3uaifTH TOUKH NEPETHHY KOAA 3 KOOPAHHATHHMH
ocAMH,

6. BU3HAHTH TOUKH niepeTHry Koa (x = 2)° + (y + 3)* =9 i npavof y=-3+x/8 .

7. UH NIepeTHHAIOTHCA Koa 3 piBRAHHAMH (x — 1)+ (v - 2)" =4i (x + @-17=97

8. lano Touxu A (-2; 1), B (2; 5), C (6; 1), D (2; -3). Jlopects, mo ABCD — kianpar.

9. Jlano Touxw A (2; 3). B (4; 1), C (~2; ~1). Jlonects, mo ABC — npsMoKyTHHS TPHKYTHHK.

10. J{ano romki A (1; 3), B (7; 3), C (6; 0), D (0; 2). Jlonecrs, mo ABCD — npamokyTuak.

11. 3naliTh KocHHYE KyTa MK AiaronaaMH woTprKymika ABCD, zie 4 (1: 6), B (9; 2), C (6, -2),
D(2;,-3).

12.Zisno rowatA (1:4), B (5;2), C 3 -1). Susltr naomy A ABC.

13, |a|xz 1b1=1 @=30° amm(aa —b)(a+b)

14.0a|=3, |b|=2, o= 60°. Iuatiru | a— b |.

15, J{oBeCTH 32 ZOTIOMOT 010 BEKTOpi, 10:

4) giaronaii poMGa TiepneHIMKYIpHI;
6) cyma KBapaTin Aiaromaeil NApAIENOrPANA AOPIBHIOE CyMi KBaApaTiB HOro CTOpiH.





[image: image65.jpg]16. Y npsmokyrauxy ABCD cropona AD = 24B. Touxy E pisrto 1a AD 7ak, mo AE: ED =
Jlosecrs, mo AC L BE.
17. JloBecTd crpaBe/UIBicTS opMyH

Sune =48] [a¢] (4 Ec)’.
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60 V3

5

Jesss

(=145 ; 0). 6. Jpi Touxu nepernmy: M, (1; /8 - 3), My [-%
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