e B "HABYAHHS
1 ® EE3MEX

PAHOK

~®

Iy
&
S
<
§

Anna EplwoBa HOBA
Bagum lonobopoabko YKPAIHCbKA
OnekcaHap Kpuv»XaHOBCBKMN LWKOMA



Anna €pmosa, Bagum [N'onoboposko,

Onekcanap KpuxkaHoBCbKHH

«l'eomeTpiay

NAPYYHUK /U1 7 KJIacy 3aK/ajllB 3arajbHol Cepe/IHbOI OCBITH

PekomenioBano MinictepcTBOM OCBITH 1 Haykn YKpainu

Bunagaunrro «Panok»



PexomenoBano MiHICTEpCTBOM OCBITH 1| HAYKH YKpaiHH
(naka3 MiHicTepcTBa ocBITH 1 HaykH Ykpaiau Bia 05.02.2024 p. Ne 124)

[TinpyyHUK CTBOPEHO BIANOBIIHO
JI0 MOJICIEHOL HABYAJILHOL [TporpaMu
«l'eometpis. 7-9 knacu»
JUIS 3aKJIaJ11B 3arajibHol cepe/IHbOT OCBITH
(aBT. [lanuenko C. 10.)



Anna €EpwoBa
Baawum lNonobopogbko
OnekcaHap Kpu»aHOBCbKUW

NMiapy4yHuK ana 7 kwnacy saknaanis
3aranbHoi cepeaHbOl OCBITH

PexkomMeHOoBaHO MIHICTEPCTEOM OCBITH
| HAYKK YKpaiHM

o
[=]#
rnk.com.ua/106124
EnekTpoHHWMKA

IHTEPAKTHUBHKMIW QOOaTOK
ao NigpyyHuKa

Kwis - XapkiB
BuoaBHmuTeO «PaHoK»
2024



leomerpia — ne nisHaHHa BCLOO CYLLOrO.
Il ramon, dasnvozpeyvkuu pirocog

Bu poanounHAeTe BHBUEHHA HOBOIO MATEMATHYHOrO Npeja-
MeTa i 3i cTOpPiHOK IBOro MAPYYHHMKA OTPMMAETEe 3HAHHA, AKI
BiKe mpoTAroM GAraThboxX CTOJMITH NPHHOCATHL JIOAAM BeaHYes-
HY KOpPHCThL. ¥ MaibyTHLOMY IIi 3HAHHA JONOMOMKYTH i BaM.

Hanesne, Bl BH KOJHCH VABIAAH cefe BEIHKUMHE MaHAPIB-
HHKAMM, BHHAXIJIMBMME AeTeKTHBAMH abo MOMHOBJIAAHUMH
ernnerchKUMH hapaonamu. Ane, MabyTh, He BCl 300raIVBATHCH,
o iCHYy€E HayKa, sKa noe'aaye ui mpii. I1a sayvka — reomerpis.

Yomy came reometpisn? Hacamnepen, me ogHa 3 HaigasHi-
MY MaTeMaTHYHUX Hayk. BoHa Bunukna ume B CrapojaBHbo-
My €runti, ge mopoky nicasa poaausis Hiny :xuteni mycmnn
BIIHOBIOBATH Mel 3eMenbHHX ginAaHok. Cam TepMiH «reome-
TpidA» Y mepernaii 3 rpeubkol o3Havdae <«3zeMiaeMipceTso». Bu-
BYATH reomerpu4Hi popmu norpibuo Oyio He TiINBKHM 3eMJIepo-
fam, ane i1 OyaiBebHHKAM, ajxe De3 reomerpil He Baasoca O
3BEeCTH OJHOI 3 ErHNeTCLKHX mipamMij.

3aBAAKH reoMeTpil cTanm MOMIHNBUMH BelHKI HavKosi
BIAKPHTTA, 30KpeMa reorpadiuni. He sunagkoso 3a yacie Ce-
peaHbLOBIMYA reoMeTpia Hale)Mana g0 THX HAVK, AKI mana sa-
CBOITH KOXHA ocBiveHa moanHa. Bueuawumn neil npeaMer, BH
OMIAHYETE MHCTEITBO NPABHJIABHOIO MHCIeHHA, AKEe HEOIMiHHO
CTAHEe B IIPUrojl B cydacHoMYy CBiTi.

IIporsaroM BaraTboX CTOAITE OCHOBH reoMeTpil |
Mailxe He sMiHoBanucs. Uumano TBepKeHb, ,

AKI BH BHBYATHMETe, HABITh AaBHiml, Hixk bib-
mia. Ane zaBaaxm OaraTboM BHAATHMM YVHEHHM |
A HAVKA BHHIILIA HA AKICHO HOBHH pIBEHB.

He 6iiiTecsa, AKIOO He Bce BUXOAUTHME
3 nepmoro pasy. ¥sara U HanoJerJMBicTbs J0-
NoMO¥EYTE BaM Bif.l.'-l}l"TH CHpABMHE 340BOJIEH-
HA BiJ reomerpil.

Bamxaemo Bam vemixis!
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['eomerpia 3a Te i DpoOCHABNAETHCA, W10, IANO3NW-
YHEBIIIHN 330BH] TAKE MAJMDO OCHOBHHX NMONOMEeHb, BOHA
Tak GAraTo 4Oro GOCHArac.

Icaax Huiomon, sudamuuii anzailiceruill yuenui

Mu nouMHAEMO BHBYATH ILJIAHIMETPiO — PO3JIia reo-
MeTpil, ¥y AKOMY po3riasganTeca GirypH HAa mIONIHHI.

HHounnarwun conopya:xysatH Jim, OyaiBeJbHHKH
cnepmy 3arjaaaawTs (hyHIAMEeHT — OCHOBY, HAa AKIH
TpHMAaTHMeThecd MaHbyTHa cnopyaa. Jemo nogibne He-
00XiaHo 3poOHTH H HAM.

OcHopy Oyab-9KOI HAYKH CTAHOBAATH TBep/KeHHH,
mo O0epyrhea AK BHXIAHI H He moTpedyiOThH O0OrpyHTY-
BaHHA. ¥ MaTreMaTHill Taki TEepI/KeHHA HAZWBAKOTH
akciomamu. AxciomMu niaamiMerpii, AKI MM po3ragHeMoO
B ILOMY po31ini, BigoOpaxkylTs OCHOBHI BJAACTHBOCTI
eJeMeHnTApHHX reoMerpuuHux giryp — TodUok Ta nps-
mux. Ha ocHOBI nux akciom 3a JonomMorow JOrivHHMX
MIipKYBaHL MH OyaeMo oep:KyBATH CRJIAIHIm reome-
TpHuHi (hakTH. BoHH ¢TaRyTh MillHMM WiArpyHTAM a8
MOJAAJABIIOT0 BHBYEHHA reoMeTpil.




VaBiTh: cOHAYHNTI NiTHIA JeHb. Bu BHHININ Ha ByJIHIIO, 3aMpida-
JIHCA, YeKAETe HA DpHEMHY 3ycTpiu. | panTom asepraete ysary
Ha HﬂTHl"H}"Ti EJIEHTPH‘-IHi ApPpOTH, 3aBAAKH HEKHM BMHEKA€EMO
CBiTZIO BBedepi, HiyKHBIAeMO cMapTgoHH Tomlo. Aje MaTeMma-
THK ojpa3y noGa4uTh TYT MOPH3OHTAJILHY NpAMY, TOUKH HA HiH
TA 11034 HEW, BePTHKAIBLHI BiApisakH, mpoMiab. ¥ci MH 3HBEMO
v cBiTi reoMmerpiil

OcHoBHHMH reomerTpuuHuM#H (dirypamMu Ha niao-
muHlL € Touxka 1 nmpama. Ilnommey MOMxHA VABHTH
AK APKVII, TOUKY — HK CHiJ, 3alHMIeHHH roJKOI0
Ha IBOMY apKylli, a NpaMy — SK TOHKY HATATHYTY
HUTKY. Touku 3azBHvuall MO3HAYAIOTH BEJIHKHMH Ja-
THHCBKUMH Jgitepamu (A, B, C, D, ..), a npami —
MAJHMH JATHHCEKUME aiTepamu (a, b, ¢ d, ..).

Ha puc. 1 Toukrs A i D nemxars

. B HA npAMiilt a, a Toukn B 1 C ne Je-
;1 I‘.l dkaTh Ha npamiit a. Moxxaa cxasatu

L ] *
C Teé caMe iHaKIe: NpPAMA 4@ NPOXOJHTH

yepea Touku A i D, ane He NpoxXoaUTh

Puc. 1. Toukm Ai D :
yepe3 Toukn Bi C.

JesaTs Ha NpAMiH a,

a Toukn B i C e ye- IlnaniMerpia — Bif JATHHCBKOTO

JATH HA NPAMIH a ¢ILIAHYM#* — ILTOHIMHA i rpenb-
KOro ¢«MeTpeo» — BHUMIipiow0

IIpama € HeckinuyeHHOWO 1 cKIagaeTbed 3 To4ok. Ha pueyarax
MH 300pajkyeMo JHIIe YacTHHY NpaMoi.

10



§ 1. Fleomerpuunl dirypun. Touka, npAama, Nnpomine

¥.2. BnactmBocTi TOYOK | npamux
Hepes ogHy TOUKY Ha IUIOIMIHHI MOMK-

Ha nposecTH Deaniu npamux. PoarnaxHemo C &
npaMi a i b, mo DpoxXoaAThE Yepe3 ToU-
Ky C (pue. 2). ¥ neoMy BHOAAKY KaXKyTh,
mio npawmi a i b neperunaoteen B rouni C, Puc. 2. Ilpami a
a ixHA coinsHAa Touka C € Toukol nepe- i b neperuHaOTHCHA
THHY HpAMUX a i b. B Touui C
fArxmo ©®Ha §DaommMHI NTO3HAYEHO ABl
rouku' A i B, To 3a gonomMoron JiHidkmn
Yyepes HHX MOMHA NPOBECTH NpPAMY ¢
(puc. 3). 3agHaunMo, WO Yepes ToUKH A
iB HEMOXKJIMBO [POBECTH iHIMY OpaAMy, Puc. 3. Ilpsima ¢
AKa He aﬁmmac?a 6 is npamoio c. . IPOXOBTL Bepes To4-
{0 BracTHBiCTE HA3MBAIOTE AKCiOMOIO s A 1R
OpoBeileHHA IIPAMOIL.

A B

Axcioma npoBegeHHA NPAMOI
Yepes Oyae-aki ABi TOYKH MoOMHA

NPOBECTH IPAMY, i A0 TOro K Tijb-
KH O/IHY.

Axecioma — Bij rpeus-
KOT0O «aKciocs —
3araIbHONPHUHHATHIH,
DesnepedyHnil, AKMI

He BHKJHKAE CYMHIBY

I3 nporo sunauBae, 1o ABL pisH]I NIpAMi He MOXKYTh
MATH ABi uM Oinbile cOilBHHX TOYOK: BOHH a00 MAaIOTh
OJHY CHiIBHY TOYKY, ab0 He MawTh COIALHHX TOYOK
yaarani. [Ipamy 3 subpanumMu Ha Hilt gBOMA ToOuKaMu
MOJKHA NO3HAYATH BeJHKHMM JiTepaMH, AKHMH Ha-
3BaHo ui Touku. Tak, npAMy Ha puc. 3 MO3KHA HA3Ba-
™ npamow AB abo npamown BA.

! Tyr i gani, xamyun <18l Tousne («ABi DpAMis, TP TOUKHs TOmIO),
BEAMNCAEMO, MO 11 Touxn (opami) € pisaamu, To6TO He HAKIAAAIOTLCH
oana Ha immy. B oxpeMux sunagkax saans apyusocti Oyaemo ma-
FOAOINYBATH Ha ToMy, o eianosiaai of'extn #e abirawThesa, npamo
y hopmyalBaHHAX 0JHAYMEHL, TEOPEM TOLIO.

11
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Baaemne posMillieHHA NPAMWX Ha NAOWWHI

— -+ .

Al ¢!l a

Puc. 4. Touka C
JEeHUTH rfmn TOYKAMM
AiB

1.3. lNpomiHb

Byas-aka Touka ginuTe npaAMy Ha ABlI wacTuHHR (pHc. 5).
Kouy i3 mux 4acTHH MOMHA YMOBHO BBAMATH IOJOBHHOIO
mpaMoi, TOMY VTBOPEHI 4YAaCTHMHH MNOpsAMol OTPpHMANHM HA3BY
suniBnpamis, abo inakme — npomeni.

Puc. 5. Touxa A ni-
JATH OPAMY G Ha ABa
npomeni AA i AA,

Yepea TpH TOYKH MJIOLNIMHH He 3a-
BN MOZKHA mpoBecTH npamy. Tak, Ha
puc. 1 He MoOHA NPOBECTH NpPAMY uYepes
Toukun A, B, D.

Ha pue. 4 toukn A, B, C nemxarh Ha
oaHill npamii, npudomy Touka C JemnThb
mim rouxamu A i B. MoxHa Takomx cKa-
3aTH, mo ToukH A i B nemars mo piasni
bokn Bin Touxu C.

Toukn B i C naemxars 00 OIHH
Gik Bin Toukm A, a Toukm A i C
JemaTs no ogus 6ik Big Touknm B.

Axcioma poamimeHHsn

TOYOK HA MpAMIiM

I3 TprOX TOYOK HA NpAMiH oxHA

i TIABKH OJHA JeXHTH MiX JBO-
Ma iHINTHMH.

Mpomenem (a6o miBmpsmow) Ha-
3UBAETHCHA HacTHHA npAMoi, IO
CcKIajaeThca 3 ycix Touok miel
npamoi, AKi Jexars no oguH BiK
Big agesakol gaHol HA HiN TOYKH,
a rakoxk camol miel Touxkn. llana

TOUKA HAZHBACTLECH IIOYATKOBOIO
Touk0K (a60 mouaTKOM) IpOMEHH.




§ 1. Fleomerpuunl dirypun. Touka, npAama, Nnpomine

Ha pue. 5 Touxa A — novarKoBa TOYKA [BOX HPOMeHIB
npamol a. Ilpomeni, Ak 1 npami, MoHa NO3HAYATH MAJIHMH
JAaTHHCBKHMHE JiTepaMu abo 3a JBOoMa TOYKaMH: NOYaTKOBOIO
(ofos’A3koBo Ha nepmomy micui!) 1 me OVAL-AKOW TOYKOIO
IBOrO NPOMEeHH.

Tax, opomias #Ha puc. 6 MoxHa nossauntn b abo BC, ane
He MO3KHA nosHauutu CB.

Hsa pizai npomeni oariel npa- b

-4 . 4 - -
Mol 3i CHiNIBHOW MOYATKOBOIO B o
TOYKOK HA3HBAIOTHCH JIOMOB-

HAJNLHHMH IIPOMEHAMM,

Puc. 6. Ilpomins BC

Ha puc. 5 AA; 1 AA; — nonosEaAABHI npoMeHi. Boan
AOMOBHIOIOTL OAHH OAHOTO A0 NpAMOl 4 i MalTh TiNBKH
OJHY CHiJBHY TOYKY — IXHIH DOYaTOK.

S

- 13 L
LA i F

Sanaua

Ha npamiit Touka C jemxuTs Mik Toukamu A i B. Uu mo-
#yTh npomeni AB i AC 6yru gonosaansHumMu? Bignosine
obrpyaTyiite.

Poas’'asannn

Hexait A, B i C — pani Touku (puc. 7). Ockinbku
Touka C nmexxuTh Mixk ToukamMum A 1 B, 1o Toukn C i B
JeXAaTh N0 OAMH DiK RBijJg TOYKH A, OTHKE, BOHH HAJIEXATHh
0JHOMY NPOMEHIO 3 modYaTKOoM A.

IMeit npomins moxkHa Haspatn AB alo 4 C B
AC. Orxe, gani npomeni sbiratoTbcsa, —s - -—
TOMY BOHHM HE € NONOBHAJIBHUMH. Puec. 7

Bignoeiak: He MOMYTL.
EE—
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Baaemne posMillieHHA NPAMWX Ha NAOWWHI

1.4. O3HaueHHa | noro pons y reomerpii

¥ n. 1.3 onmecaHo JgBa NOHATTH: «LOPOMIiHb#,
AKe BijoMe BaM i3 Kypcy MATeMaTHKH 5 KJjacy,
i HOBe — «JONOBHANLHI NpOMeHi». 3aBAAKH IIUM
OIMCcaM MOKHA 4YiTKO YVABHUTH, AKi came dirvpu poa-
raafawTees. HaBeneni onucu € oanaveHHaMH; BOHHM
BKA3VIOTh HA ocobamBocti onmcanol girvpH, mo Big-
pisHEAITL 11 Big immux ¢iryp.

ITpounTaeMo [le pa3 o3HaA4YeHHA JONOBHANLHHUX
npomeHis. HKmo B HLOMY NpPONVCTHTH JHIIE CJI0Ba
«oaHiel npamoi», To npomeri MN i MK na puc. 8, a
AoBeleTbCA BBAXKATH JonoBHANbLENME, Komu #x He yTou-
HUTH, M0 JONOBHAJLHI NPOMEHl NOBMHHI MATH CHOi/lb-
HHI movaTok, To npomeni AB i CD sa puc. 8, 0 Temx
ciaig HasBaTH AonoBHANBHHMH. OTiKe, 1[I aMiHeHI 03HA-
YeHHA HEe ONHCYBATHMYTE ToH 00’€KT, AKHIA MH MaeMo

Ha yBaai.
/-Er/’ |
-— — - - il
M N Bt | O *D \
a 6 .

Puc. 8. 1o noACHEeHHA NOHATTA «J0NOBHAIBHI
NpoMeHis:

a) npomeni MN i MK ne € JonoBHAIBHHMHE;
0) npomeni AB i1 CD nHe € HONOBHANLHUMH

T

Ile cBiguuTh Opo Te, AK BAaMINBO NPHALIATH
VBAry KOXHOMY CJIOBY B O3HAYeHHi: TiNibKH Tak
MOKHA MO-CIIPaBKHLOMY 3pO3VMITH reoMeTpio.
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§ 1. leomerpuuni dirypn. Touka, npama, NpomiHe

S3anuranus i zanawgi

| YcHi Bnpas
D

3* Ha npamiit AB nossaueno touky C. YUm nemuTh Touka A
Ha npamiit BC? Yu nemurts Touxka B Ha npamii AC?
2. Touka A nexHuTHL Ha npaAMmii ¢, a Touka B He neXuTh Ha

npsamiit ¢. Yu neperunaiorbes npsami ¢i AB? Axkmo Tak, To
HA3BITE TOYKY 1X mepeTHHY.

&9 Yepea Touky A npopegeHo Aei npsami. Yu MoxyTs mi npsami
MaTH cniisHy Touky B, Biamiany Bin Tourm A?

&= Touka B nemurs Ha npamiit mixk rouxkamm A i C. fIk poa-
mimeni Touku B i C signocuHo Touxu A?

a. Ha npamift mozsaveno Touxkn K, L, Y. a2 N
M, N (puc. 9). Cepen moaHaueHHX Puc. 0

TOYOK HA3BITH:

a) TOUKY, IO JeKHTh Mim Toukamu L i N;

6) TOYKHM, IO JIeMaTh MK Toukamu K i N;

B) ABi TOYKH, IO JIekKAaTh o ofinH Oik Big Touku L;

r) Todky, no pisai 6oxkn Bijg aAkol gexars Toukn K1 M.
6. Ha npomeni AB nosuadeno touky C. Um moxe Touxka A

nexary Mix toukamMu B 1 C?7 YUn moxke Tourka B nemxarn
Misx Touxkamm A i C?

7. Ilpomeni DE i DF — ponosHaabHi. fAka a Touox D, Ei F
JIeKHUTE Mix aABoMa iHmmmu?
8. IIpa nmpoMeHi MalOTh CHOLABHY NOYATKOBY Touky. Ym o0bo-

f..ﬁ! k-" B'A3KOBO BOHHM € JONOBHAJNIBHUMHT?

‘ Mpadiuni enpasn
9. [poseaits npamy.

a) Ilosmaure Toukm A i B, mo nexxars Ha nifl npamii,
itToukn C i D, mio He mexxaTh Ha Hil. Ax moxnma nDo-
FHAYHUTH 110 npamy?

6) IIpomeairs me ogny npamy depes Touku A i C. Crinsku
CHITBEHMX TOYOK MawTh nobyaoeaHi npami? 15
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Baaemne posMillieHHA NPAMWX Ha NAOWWHI

& 5,

12.°

13.°

14,

15.

16.

Incramwoiite Ha komn'wrep, HoyTOyk abo emaprdon nporpa-
My GeoGebra abo immmii rpadgiuamit pegaktop. Sacobamm
BCTAHOBJIEHOI OpOrpaMy Mo3HauTe TOUKY A.

a) IlpoeeaiTs cHHIM KoabOopoM npoMiae i3 mouatkom A
i moauauTe Ha HROMY TOYKy B. Haasirs npamy, dacTtu-
HOW fAKol € npomiaes AB.

6) IlpoBeaiTs KOBTHM KOJBLOPOM NpoMiHb i3 mouatkom B,
AKHI He NpoxXoiuTh Yepesd Touky A. Um moxnaa HasBaTH
nobygopanuii npomine BA?

IHoanaure Toukm B i C. Ilposegits
yepes HuXx npamy. IIposegirs e
OAHY NpAMY Tak, mob BOHA NPOXOHLH-
na yepe3 Touky B, ane He nmpoxoanna
gepes Tourky C. Crinbkn coiapHEX
TOYOK MAalOTh Ii npami?

IMozrauTe ABI TOUKM it Bijj pYKH NpOBENiTH uepes3 HUX Nps-
my. IlepeBipre npasmiabHicTh NoOYJI0BH 3a AONOMOIroI0 Ji-
Hiliku, Akow akcioMow BH crKopucTanuca?

Ha npamiit roukn E i1 F nemars no pisHi Gokm Bijg Tou-
kn D. Ax posmimeni Toukn D i F sigmocHo Ttoukn E?7 Un
MoOKe Touka F nemaru Mmixk rtoukamm D i E?

Touku M i N nemarbs Ha npsamii no ogul 6ik Big Touxku K.
fAxa i3 mUX TPpLOX TOUOK HE MO;Ke JeKATH Mid JBomMa imH-
mumu? Bianosiges obrpyaTyilTe.

IToznautre Toukn A i B. [Iposegites npomiaes AB. Uu € po-
NOBHAJNBHUMHE npoMmeni ABi BA?

Ha npawmiit nozaadeno aBi ToukH. CKRiIEKH nmap NONOBHANb-
HHX NPOMEHIE NPH LUbOMY YTBOpHJIOCA?



17.

18.

Q

§ 1. Fleomerpuunl dirypun. Touka, npAama, Nnpomine

IMobyaviiTe gonosHAnsHI npomeni PQ i PR. Haasith TOuKH,
0 JexxaThk o oauH bik Big Toukn R. Un gexurs Touka @
Ha npomeni RP?

ITepernagite anraiiicexkono abo iHIIOW 1HO3EMHOI MOBOIO
TEPMIHM «TOYKA#®, «[pPAMA®, ¢HAJEKATH J0s, <«lepeTHHAa-
Tucas». IlopiBHaiiTe ogep:xanuii pesayiabLTaTr i3 nepexkigagaM
iHMMUX yuHiB Ta VYEHUIH,

Pigens B

19.

20.
s

R

&

Hano 4oTHpPH TOYKH, MPHUYOMY HiAKI TPpH 3 HHX He JIeKaTh

Ha onHil npaMii. Yepes koskHi ABl 3 JaHHUX TOYOK HpoOBeje-
HO npaMy. CKIIBKHM BCBOr0 NPpAMHX TpoBefeHO0?

Tourkn A, B, C nexxars Ha oAHill npawmii, a Touka D He
JIeUTh Ha il npamii. Yepea KoxHl ABi i3 HUX TOYOK Npo-
BefleHo npAMy. CKiIBKH BChOr'o NPAMHX NpoBeleHO?

Ha maaxy 3 [IninponerpoBchka g0 XapkoBa aBToMoDiAb
npolxxaxae KpacHorpan, a ma masixy 3 Kpacmorpaga ao
Hduinponerposcska — Ilepemenune. Axe i3 nux micr pos-
TAalmOBaHe Ha mMAsXy 3 Xapkosa jo Ilepemenusoro?

Ha npamiit noznaveno toukun X, Y, Z, npuuomy Toukm X
i Y nesxars mo oamH 6ik Big TourkM Z, a Toukn X i Z —
no oauH Oik Big Touru Y. fika 3 TPROX TOYOK JIEKHTE MiX
asoMa iHmuaM#u?

Touxa C ne:xkurs Ha npomeHi AB, a tTouka B — Ha npo-
meni CA. flka iz nuUX TpLOX TOYOK JNEKHTH MiXK JaBOMAa
inmumn?

Toukun A, Bi C nesxxkars Ha oaHiit npamiii, npuuoMy nmpome-
Hi AB i AC He € jonoBHANLHHMH, a ToOUkH A i C nemxarts
no oauH 6ixk Big Toukn B. HKa i3 nHUX TPHOX TOYOK JEKHTH
Mix naBoMa iHmuMH?

Yu moxyTh ABa npomMeHi ojaHiel npaMol He OVTH JONOBHAL-
HEMH? 3pobiTe PHCYHOK.

1%
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JIea npoMeHi MalTh €IHHY cOinbHY TouKy. UH € Tari mpo-
MeHi AonoBHAALHUMH? 3pobiTe pHCYHKH.

ai. IlporynaiiTeca 3 OQHOKJACHHKA-

MH Tda OJHOKJACHHIIAMM CBOIM

HACEJIeHHM NOYHKTOM. 3a Heob-

XigHocTi cKopHcTalTecHs eJeKT-

POHHOIO MANOK YH HaBIramiifHI-

MH 3ACTOCYHEaAMHA B EMH]JT[}]BH&JL

SHAMIITL BYIMIL, TPOBYIKH,

nepexpecTs, #AKi MOMKHA BBaXKa-

TH MOJETAMH:

a) LONOBHAJNLHHUX [IPOMEHIEB;

D) ABOX NpoMeHiB, AKI BUXOAATH 3 OfHIE]l TOYKH TA He € J0-
NOBHANBHUMM;

B) TPBOX HNPOMEHIB, AKI BHXOAATHL 13 AAaHOI TOYKH, 1 »KOIHI
ABA 3 HEKHX He £ NOIIOBHAITBHHMMM.

Cdrororpadyiire Ta mANHIIITE BIATOBLAHL (doTO.

Pisens B

28, CkinpKH nDpAMHX Tpac HeoOXigHO NpoKJACTH, 1100 cmoaydn-
TH Oyab-gKi 1Ba i3 voTHpsox MicT? PosarnsseTe Bel MoMIUBI
BHIAAKH. 3pobiTh pHCYHKH.

29. Hano Ttpu npami, npuuoMy OVAbL-SKi JABI 3 HUX HOepeTHHA-
WTheA. CKLIBKHM TOYOK nepeTHMHy Moxe yrBopuruca? Poa-
rAgHbTe BCl MOMIHBI BHnagku, 3pobiTs pUMCYHEM.

30. fAx mawTs OyTH posmMilneHi Ha NIOmMIMH]L N TOYOK, w00 BOHH
BH3HAYANH PiBHO 1 NpAMHMX, AKIo n > 27

oal. Ha npamiii nosnaveno Toukn A, B 1 C. CrRinbKH pisHHX

[NIPOMEeHIB MO HAa HA3BATH 3a J0NOMOIow nux Todok? CKinb-
KH cepel HIHX OpPpOMeHIB Iap JAONOBHAIBHHUX NOpoMeHIB?
Yu aMiENTECA BiANOBiAL, aKmoO ToukHM A, B i C He nexarh
Ha oaHil npamii?



§ 1. leomerpuuni $irypn. Touka, npama, npomite

Teopernunnii maTepiaa
* npAMa Ta Bigpisok
» nobyaoBa i BUMipIOBaHHSA Bifpiskis

32. Ha npawmii Touxka B nexnts Mix toukamu A i1 C. YUn icaye
Ha it npamiit Touka, MO JEKHTL MiK TOUKAMM:
a) Ai B, ane He NeXHuTL Mix Toukamu A i C;
6) Ai C, ane He nemurs Mix Touxkamu A i B?

33. Ha npsawmiii moguaveno n'aTs Touox. BusHaure, Aki 3 Hase-

JIeHUX TBEPJKEeHb € IMPABHJIbBHUMM:

a) Oyab-AKi TPH 3 JAHHX TOUOK JeaTh MiM ABOMA iHIMIHME;

D) cepesx AAaHMX TOYOK 3HAHMAYTHCA TPH, W0 JEMaTh MM
ABOMA IHINIHMH;

B) cepej JAHMX TOYOK icHYE NpHHANMHI OAHAa, IO He Je-
JHTbh MIX JABOMA 3 PEIITH IIHX TOYOK;

r) cepea JaHMX TOYOK iCHYEe DIBHO OfHA, IO He JEXKHTh
Midx ABOMA 3 pellTH IHX TOYOK.
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§ 2. Bigpi3ok.
BumiploBaHHA Ta
BiAKNagaHHA BiApi3KiB.
BiactaHb mixk aBoma

TOYKaMun

Bu mpiere npo cemaprdon. Bumykyere B iHTepHeTi HOBI Moje-
Ji, gHTAETEe BIArVEM Ta XapakTtepucTukn. OgHa 3 ro/loBHHX —
aiaronans aucnaes. [lo me sa sBiapisoxk? I womy BkasaHo, 110
itoro goexuuaa — 6,397 lle & Tak mano! A npm nsomy iHmi
BifipiskH — mMpHHA Ta BHcoTa — Taki Bemuki: 77 1 1627! Ha
AOTIOMOTrY HNPHXOJANTH IMeoMeTpif: KoKeH BiJIpi30K Mae HeBHY
AOBKUHY B JAHUX OAMHHIAX, ajle AlaroHans TpaguuiiiHo Bra-
3VIOTBh ¥V J0HMax, a IIUPHHY 1 JOBXKHHY — Vv MiiniMerpax.

2.1, O3nayeHHA BIgPI3Ka
Byab-akmit npoMiHb € HACTHHOI npaAmol, «o0b-
MEMEeHOW» 3 OojHOro HOKY MNOYATKOBOK TOYKOIO.

Posrnanemo Tenep BiApi3OK — YAacCTHHY NOpAMoI,
«o0Mexcenys Toukamu 3 obox Gokis.

Oznauenns

Biapisxkom HasuBacThCHA YacTHHA NPAMOIL, IO CKJa-
JA€Thcd 3 JABOX JAHMX TOYOK L€l nmpamol (kinuie
Biapiaxa) B yeix TOYOK, O[O0 JeKaTh MidK HHMM.

—— A%
Biapizok  nosHavawTb, 3alHCYIO4YH
ftoro kKiHmi B moBinpHOMY mopsaaky. Tax,

A R Bigpizok Ha puc. 10 moxHa HasBaTH «Bij-

pisok AB» abo «Binpisox BA». OueBugHo,

Pue. 10. Bigpizox mo Biapizok AB e wacTuHOIO npamoi AB.

AB — uactuHa npa-  Ilpu npoMy ciaif pospisHaTH, iAeTbca Mpo
mol AB npamy AB um npo Bigpizsox AB.
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§ 2. Bigpizok. BumiposavHa Ta sigknaganHa Bigpisxis.

Bigcranb mim qBOMa TOUKAMM

Axmo posrnanyTH pasom i3 ToOuKa- J— . —o
MH A i B akycs IHIIY TOYKY npsaMol, TO, 1
BinoBigHO A0 akcioMHM PO3MINIEHHA TOYOK
Ha npAMii, BoHa abo .TIEI::{HTL Mi¥ TOYKa- Pue. 11. Tcm:ua ,cl
M A i B, robfro Hanesxurs Biapisky AB L
(ra puec. 11 Takow Toukow € C,), abo He xy AB, To'Ka G?
nexuTh Mix Toukamu A i B, To6To He Ha- o e
nexuTh Bigpisky AB (ma pue. 11 maxono pisxy AB
Toukoio € C,).

2.2, PisHicTb Bigpi3kie. CepeaunHa Bigpi3Ka

O3navenun

JlBa BiAPiZKH HAZMBAKTHLCH PiBHHMM,
AKIN0 BOHH CYMINIAIOTHCH HAKIATAHHAM.

Hanrecemo pinpizor A;B; sa nposopy nuisky il HariIagemo
iioro Ha Bigpizox AB rak, mo6 Touka A, abirnacs 3 Touxow A
i ni Bigpiskn manu inmi eninsri roukn. Axkmo rouxka B, cymic-
THTECHA 3 Toukoo B (pue. 12), to sigpiskn ABi AB, ¢ pisun-
mu (numyTts Tak: AB=A;B)). flkmo x Toukn B i B, He cymic-
TATHCSH, TO MEHIIHM i3 gBoX Bigpiskie € Toil, AKHH maaunma
YACTHHY I1HIIOTrO.

Ha puc. 13 rouxa B, cymicTunacs 3 geaxoio Toukow Bigpis-
ka AB, BiamiaHow Big Toukm B, Tomy Biapisok AB Ginbiimii,
uik Bigpisox A;B;. Koporko ne nosmakaiors tax: AB>AB,

Af‘/ y | am
R o 3l

Puc. 12. Bj,;mimn AB1 AB Puc. 13. Binpiam_l AB 1 AB
CYMIIAIOTHCA HAKJALAHHAM HE CyMiIaoThed HAKJIANAHHAM

21



Pozgin |. EnemenTtapHi reomerpuysi ¢irypu 1a ixul Bnacrmeocri.

Baaemne posMillieHHA NPAMWX Ha NAOWWHI

Oanavuenns

Cepenmmorw sBigpiska HaA3HMBAETHCA TOYKA
Bigpiaka, mo aiaurte Horo masmia (robro
HA JBAa piBHI BIApiZKH).

D "B P Ha pumc. 14 pigpiskm DE i EF
piBHi, TOoOGTO TOuKa E — cepenmHa

Puc. 14. Touxka E — Biapiska DF. 3azBuuail HA pHUCYHKAaX
cepeiMHA Bipisaka DF piBHI BiAPI3KH NO3HAYAIOTH OJHAKO-

BOI0 KIJABKICTIO PHCOK.

2.3. BumipwogaHHAa Ta BiaKnagaHHA BiApI3KIB

Ba;xauBow BJacTHBicTIO BiApiska € #oro goB:xuHA. BoHa
BHPAMKAETLCH NOJATHHM 4YHCIOM, 10 Moxe OyTH BH3HAYeHe IO-
piBHAHHAM JAHOTO BiApiska 3 BigpiskoM, OpHHHATHM 3a OAHHH-
010 BUMIPHOBAHHA,— OJHHHYHUM Bigpiskom. 3a OjHHUYHHNE MOMK-
Ha obparm Oyab-axuil Biapisok. Ha npakrtuni obupaiors oguHUYHL
Bigpisku sasgoBmku 1 MM, 1 em, 1 M Tompo.

Hanpuknan, Ha BEMipoBanbHil AiHIANI, AKOKWO MH 3a3BH-
4ail KOPHCTYEMOCH, Majli HOAUIKH 3a/ai0Th OAMHWYHI BIApisKyu
saBnoBKKH 1 MiziMerp, a BeamKi — 3aBIOBKEH 1 canTHMETD
(puc. 15).

Ipuxknagaoun JiHIAKY A0 AaHOro Bigpiska, MH BH3HAUAE-
MO JoBmunHy Biapizka. Yncno, mo BHpaxkae JOBXKHUHEY Binpizka,
3a71eXHTh Bl OAHHHIII BUMIpHOBAHHA.

Ha puc. 15 popxuna sigpiaka CE pgopieaioe T0 MM abo
7 e, abo 0,07 m Tomo. Hoemxuua igpiska CD gopisHioe 3 cMm,

c D E

> i -

Puc. 15. BumipioBarHa Bigpiaka 3a JONOMOrow JiHIHKH
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§ 2. Bigpizok. BumiposavHa Ta sigknaganHa Bigpisxis.

Bincranb mim ABOMa TOMKaAMM

a sigpisaka DE — 4 cm. MokHAa cKasaTH, mo Bigpisok CE
CKAAfaeThCA 3 JABOX uacTMH — Bigpiskis CD i DE, Tou-
ka D ngemuts ik toukamu C i E, a goB:uHa pigpiaxka CE
AopiBHOE cyMmi goexuH Bigpiakis CD i DE (numyrts tak: CD +
+ DE = CE).

ChopMyiireMo akcioMn BUMipioBaHHSA Ta BiAKIajaHHA BiApiakis.

Axcioma BHMIPpHOBAHHA BiIPi3KIB

Koxaui Biapisok Mae neBHY IOBRHHY, IIO
BHPAMKAETHCH JOJATHHM YHCIOM Y 3aJJaHUX
OIHHHIAX BHMipioBanns. JoexuHEa Bigpia-
Ka JOpiBHIE CYMi JOBKHH YaCTHH, HAa HAKI
Biapizox giauTheA OYyAb-AKOK HOr0 TOYKOIO.

Axcioma BigKJaZaHHA BIIPi3KIB
Ha 6yan-axomy npomeni Bin Horo moYartko-
BOl TOYKH MOKHA BIIKJACTH BiApizok 3ajaa-
HOI JOBMHHN, i TIALKM OHH.

OueBuaHO, 1110 BUMipHOBaAHHA BiipiakiB nonarae B 11o-
cAigoBHOMY HAKJAfaHHI Ha 3agaEdil Bigpisok neBHol
Kinsxocri oauEMuEMx Bigpiskis., Tomy pisei Biapiskn
MAKTH piBHI AoBMHHHN, a Olibmmii Bigpisox mae Olasmmy
poexuny. CnopaBasxyerbecda W iHIIE TBepAMKeHHHA: HKIID
BigpiskH MaOTL piBHI JOBA(HMHH, TO BOHH piBHi, a OiabinHM
i3 asox miapiskie e roil, axuit mae Ginemy posmuny. Ta-
KHM 4YHHOM, AJfA NOPiBHAHHSA BiApisKiB Mo:KHA mOpiBHA-
TH IXHI JOB¥MHH.

Hos:xkuny Bigpiska AB HasHBAOTh TAKOK BiACTAHHIO
mim Touxkamu A i B. Yacro, xaxyuu «Bigpizox ABs,
MH MAEMO HA yBasi foro foBKHHY.
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Pozgin |. EnemenTtapHi reomerpuysi ¢irypu 1a ixul Bnacrmeocri.

Baaemne posMillieHHA NPAMWX Ha NAOWWHI

3amaua
Ha npomeni AB nosnauesno toury C, npuuomy AB =12 cm,
BC = T cm. Buaiigite goexuny sigpiska AC.

Posp’sazanns 2

- LS
Poarnsanemo ABa BHDAAKK poaMmi- A B C
menns roukn C HA npomeni AB. a
1. Touka C He ne;xHuThL Ha Bigpisky AB * o
(puc. 16, a). Toai Touxa B JemUThb 2 Cﬁ 2
Ha Bigpisry AC. 3a akcioMo0 BHMI- '
poBanHA Biapiskis AC = AB + BC, Puc. 16

Tobro AC = 12 + T = 19 (cm).

2. Touxka C nemutrh Ha Bigpisky AB (puc. 16, 0). Toxi AB
= AC + BC, 1obro 12 =dAC:+ 7. Orse, AC =12 — 7
= D (cMm).

Binnoeias: 19 cm abo 5 cm.

Janurtauna i 3axagi

’

Ha npamiit noaradyeno Tpu Touku. Crins-
KH Bifipi3kiB npu nsoMy yTBOpMIOCA?

35.°  Ha npamiit Touka A JexuUTH MM TOUYKA-
mu Bi C. dAxwuii i3 Bigpiskie i3 KiHOAMH
B IMX TOYKaxX € Halbinbmupm?

36.° fkmo rouxka C nexurs Ha Biapisaky AB, To BOHA JNEKHUTH
i ma npomeni AB. YUm € npaBHIBHHM TakKe TBepIKeHHA?

a7. Arxmo Touxa C JjgexuTs Ha npomeni AB, tTo Boma o0o-
';3)“ B'I3KOBO JIe3KHATh 1 Ha Biapiaky AB. Yu € npaBunsHHMM TaKe
Y TBepAMeHHH?
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§ 2. Bigpizok. BumipioBavHa Ta sigknagavHa sigpiskis.

Bincranb mim ABOMa TOMKaAMM

38, Yu moxxHa poabuTH npamy Ha Bipisok i asa npomeni? Axuio
Ig\ TAK, TO 4Y¥ MOKYTE OTpHMaHi npoMeHi 6yTH JONOBHANLHHUMH?
39, Toukn A, B 1 C nemxars Ha oaHil npawmiii. Bigpizsox AB

Ginsmmil, Hik Bigpisoxk AC. Un moke Touxka C JemXaTH Mix

TOYKAMM Ai B? UYn momxe Touka A JeyxaTH MiX TOYKa-
M Bi C?

40. Bigpisku AB i BC pisai it nemars uwa oauiii npamifi. Aka
3 Touork A, B, C nemuTrps Mix asoma iHmmHM#B?

O\ T,

41.° IIposeaitTs npomine i3 mouarkoM y Touni A.
a) Ha nsomy npomeni BikaaaiTe Bigpizox AB, mo aopis-
Hioe 6 cM, i mogHauTe Ha HboMYy Bigpisky Touky C.
6) Buwipsaiite mosxkuny Bigpizka AC.
B) OGuumcaits gos:xuny Biapisxa CB. IlepesipTe oTpuMaHmii
pPe3yALTAT BUMIDIOBAHHAM.
42, Bacobamu rpadiunoro pepaxtopa GeoGebra, DG um inmoro
D NpoBeAiTh NPOMiHE i3 modaTKoM y Touni C.

a) Ha pnromy npomeni BiaknaniTs Biapiaoxk CD, mo gopis-
HIOE 4 cM.

6) Ilobyaviite Touxky E Tak, nmob rouxka D 6yna cepeguHOIO
sigpiska CE. fAxow e aosxuna sigpiaka CE?

Pisenn A

43.° Touxa M nexurh Ha npamii mix Toukamu K i N. 3ua-
HAITHE AOBMKHMHY Bifpiska:
a) KN, akmio KM =2,9 ecm, MN =4,1 cm;
6) MN, akmo KN =8,3 cm, KM =5,8 cm.
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Pazgin |. EnemenTapil reometpuysi ¢irypwn 1a ixul Bnacrmeocti.

Baaemne posMillieHHA NPAMWX Ha NAOWWHI

Touxkn Bi C nexats Ha Bigpisxky AD, axui gopisaioe 10 cm.
SHaHAlTE JoBxHUHY Bigpiska BC, axmo AB=24 cwm,
CD=3,6 cM.

Ha sBigpiaky MN nDoanadeno ToukH P i R rTak, mopo
MP=PR=RN. 3pobite pucyeHok. flki me piBHi Biapizkn
3 KiHIAMH B JaHHX TOUKAX VTBOPHJIHCH HA PHCYHKY?

Ha npsamiii Touka B neHTbh Mix ToukamMH A i C. Hki
3 BIAPI3KiE i3 KIHOAMHA B IIMX TOYKaX MOMKYTh OyTH piBHH-
Mu? Bignosins obrpyuaryiite.

Ha npomeni a3 nouarkoMm y Touni A nosHaueHo Touku B
i C rar, mo AB=6,4 cm, BC=2,6 cm. Hrxowo moxe DyTH
poBxkuna Biapiaka AC? PosraaasTe ABa MOMKIHBI BHOAAKH
posMilieHHA TOYOK HA NPOMEHI.

Ha npomeni CD noagadeno roury E. 3HailgiTs J0BKHHEY Big-
pizka CE, akmo CD=8 M, DE=6,2 M. CEinbKH p0O3B’'H3KiB
Mae 3anada?

49. Ha npamiit mnoamaueno Toukmw P, R i S, npuuo-
My PR<PS<RS. fAka iz pux TphoX TOYOK JIeKHTh Mim
aeoma inmmumu? Bignoeins obr'pyaryiiTe.

a0. IMepexnaairs aaraificeKkoo0 abo iHIOW IHO3EMHOI0 MOBOIO TepMi-

@ HM «Bipi30Ks, «cepefuHa Biipiskas, «Jainiiikas, «10B¥NHA BijIl-

“ piskas. CropucTaiiTeca pisHMMH NporpaMaMH-ieperJiajadaMn
Ta NOpiBHAIITE pe3yNbTaTH HepexJajiB [HX TepMiHiB.

Pisenn B

51. Ha npamiit rouxa M ne:mxuTh Mixk Touxkamu K i N. 3ua-
HAiTH JOB¥HMHM BiApPi3KiB:

a) KM i MN, akmpo KN =24 cm, a siapizox KM 6ins-
muit, Hixk Bigpisok MN, Ha 8 cMm;
6) KM i KN, axmo MN=9cm, a KN:KM=T:4.
2. Toukn B i C nemarts Ha Bigpisky AD. 3ualgite HoBKHHY

Bigpiaka BC, akmo AD=10 cm, AB=6,8 cm, CD=8,3 cm.



§ 2. Bigpizox. BumiploBanHa Ta sigknagaHHa sigpisxis.

Bigcrane mix gBOMa TOUKAMM

Ha sBigpiaky MN DosnaudeHo Tod-
kM A i B Tak, mo MA=T mm,
AB=4,3 mm, BN =5,1 MM, BHaiigiTe
noexuHy Bigpisaka MN. Poarnasste
BCl MOJKJIMBI BHIIAIKH.

od. Ha npomeni 3 mouatKoM A 1no-
aHaveno Touku B, C i D, npuyo-
My AB=4ceMm, BC=5,2¢cm, CD=2,4cM.
fArow moxe OyTH joBxHHA Bigpis-
ka AD? PoaraaasTe Bl MOKIHBL BH-
najgKu.

a5. Tourka C — cepeanna Bigpiska AB, a Touka D — cepeauna
‘ Bigpiska AC. 3HaifiTe JOBXKHUHY Binpiska:

a) BD, axmpo AC=16 cm;

6) AB, axmo BD=12cmMm.

56. Ha npamiit nossaueno roukn M, N i K npuuomy Biapizok
MN o6insmuil, misk NK, a Bigpizok NK He € HaliMeHIIHM
cepes yreBopeHux Bigpisxkis. fAxuit 3 orpuMaHux Bigpiskis
naifimenmuii? Bignosias obrpyaTVHTE.

57. Touxku A, Bi C nemars Ha oauiil npamiit. Haasits Haii6ins-

‘ Ml 13 BiApisKiB 3 KiIHOAMH B OHX TOYKaX, AKmpo Touxka C
JeKHThL Ha npomeni AB, a Touxka B — Ha npomeni CA. Bin-
noBias obrpyaTyiiTe.

IIporyasaiiTeca 3 oQHOKJIACHHKA-
MH Ta OJHOKJIACHHUIIAMH CBOIM
HACENEHHM NOYHKTOM. BucnosiTh
ifei, AK 3a JOIOMOroK 3BHUYAIL-
HOl mMKiAbHOI JAiHIAKH BHMIpATH
BijcTaHb MiX JBOMA JepeBAMH.
Peaniaviite cpoi igel Ha npaxTH-
ni, 3amMIniTE OTPUMAaHI peayib-
TATH. 3a MOMIMBOCTI BHKOpH-
craiiTe pyJeTKyY Aa8 nepeBipkH
OTPHMAHHX pe3vVIbTATiB.

» =
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Pozgin |. EnemenTtapHi reomerpuysi ¢irypu 1a ixul Bnacrmeocri.

Baaemne posMillieHHA NPAMWX Ha NAOWWHI

Pigens B

59.

Ha npamiit nmozaaueno touku A i B, Bigcrasp Mix axuMu
cTaHoBHTE 6 eMm. OnumiTs posMileHHA HA il nDpamiil veix
Touok M Takmx, ugo:

a) AM+MB=8cmM;
6) AM+MB=06 cMm;
B) AM=2MB.

Bigpisox noginenwit TphOMAa TOUYKAMH HA YOTHPH YACTHHH,
KOMHA 3 AKHX JopieHioe 4. CKiNbKH IpH NLOMY YTEOPHIOCS
PiBHHX Biipi3KiB, JOBKHHA AKHX He AopiBHEe a? BusHaurte
ixHi fOBMMHN,

Touka C nexurs Ha Biapisky AB. YUn sroani Bu, mio Bij-
cTanb Mid cepegunaMu Bifipiskis AC 1 CB He saneuTsh Big
poamimensaa roukn C? [losacHiTes cBow aAyMKy. 3HARAITE IO
Bigcrans, axmo AB =20 cM.

Touka C nexuTsh Ha Biapis-
Ky AB. 3naiaiTe A0BXKUHY Bijl-
piaka AB, AKMO BiACTAHL MiXK
cepeauuamm Bigpiskis AC i1 CB
JOPIBHIOE 2 CM.

Bigpiaku AB i CD nesxars Ha
oauiii npamiin. Hxmo Boan
MaWThk CHOIIBHY cepefHHY, TO
AC=BD. Y% srogei Bu i3 mum
TBepmkenuam? IlosacHiTs cBOIO
AVMEKY.

Ha npsamiit nossavyeHo Toukn A,
B, Ci D, npuuomy AB=CD.
Yu yrOpHAHCHA OPH HLOMY iHIIL
piBHI Bipi3KH 3 KIHOAMH B IIHX
Toukax? Armo Tak, TO NOACHITE
iIXHIO piBHiCTS.




§ 2. Bigpizok. BumipoBavHa Ta siaxnagavHa Bigpiskis.

Bincranb mim ABOMa TOMKaAMM

q MosTopeHHa nepen sBMBYEHHAM §3

Teopernuannit maTepian

* KyT
« nobyzosa it BUMIDIOBAHHA KYTiB

65. 3 rouxn A nposejeno npomeni AB i AC,
1o He € JonoBHANLHUMH. Yu obos’askoso

ni npomeni sfiraTuMyThCAT
66. Bigpisku BDi DK maloTs €AHHY COLILHY TOUky D.
a) Yn 0bos’askoBo Touka D mexmrs Mixk Toukamu Bi K?
6) Ym moxke AKAch OpAMAa, 0 HE OPOXOAHTHL Hepe3 Tod-
Ky D, nepernnarn obuasa ml Biapisku?
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« [lopora Bropy Ayv:ke Kpyvra, 0yvabs obfepexHUM», — KAXKe MATH
DarekoBl nia vac noiagku Kapnaramm ma aeto. «He xsnmwoii-
ciA, TYT vxua Bceoro 20 rpaayciBes, — Biamosinae tato. Un
BapTo XxBuiawBatTuca? I woMy BOHM KayTh Hpo rpajgycu, le
He Temmepatvpa? Ane B reomerpil cBoi rpagycs — mipa BH-
3HavYeHHs BeauwduHH Kyra. [na gopir cxmun 20° Beraskaerhcs
cepenniM, axe obepes:KHicTh He 3aBagHTh!

-

! '-."i-"‘fl.'.':"'. !x.l'.r:-”

Bupuawoun gonoBHAALHI HpoMeHi, MM poarnsjanu
BUOAAOK, KOJAHM ABI nisnpami ogHiel npaMol MawTh
CHLNLHY NOYaTKOBY TOYKY. Podrasnemo Tenep Toiil Buma-
JOK, KOoa# A8l miBnpaMi MawOTh CHiALHY HDOYATKOBY TOY-
Ky, ane He 000B'A3KOBO € miBnpAMHMMH oAHIe] npsamol.

Oznauennsn

Kyrom mHasuBaerbca reomMerpuuna ¢irypa, uio
CKIAAJACTRCA 3 ABOX mMpomeHiB (cropin kyra), ski
BHXOAATE 3 OJHI€l TOUKH (BepmimEl KyTa).

Ilna nosHaveHHA KYTIB BHKOPHCTOBYIOTH 3HAK .
Ha pme. 17, a zobpakeHo KyT i3 BepmuHOW B, cTO-
poHaM#i aAKoro € npomedi a i b (abo BA 1 BC). llei
KVT MOMKHA NO3HAYHTH OJHHMM i3 TakKux cnocobis:
/B, £ABC, ZCBA, Z(ab), Z(ba). filxkmo kyr mo-
3HAYAIOTL 34 BEPIIMHOK Ta [ABOMA TOUYKAMH Ha




§3. Kyr. BumipoBaHHA Ta sigknagavHa kyTie. bicexrpuca xyTa

a [i] H
a
A
! o 1
B £ gl bl
Puc. 17. Moanauenss KyTa

CTOPOHAX, TO BepIIMHY 000B’A3KOBO BKA3Y-
10TE Ha apyromy micui. Imoal kyTn noana-
4aloTh rpenbKkuMu jgitepamu (o, B, v, ...)
(puc. 17, 0) abo uncnamu (puc. 17, 8).
CropoHH KyTa HAUIAThH ILIOIMMHY HA ABi
YACTHHHM, KOMKHY 3 AKHX MOMKHA BBa)KaTH
BHYTpilIELOKW obaacTio Kyra. ¥ 7T Kiaaci
fyaeMo poariaajaTH JAUIIe TY, AKa NOBHICTIO
MicTUTh OyAb-AKHI Bigpisok i3 KiEmAME HA
cropoHax kyra (Ha puc. 17, a il samTpuxo- Puec. 18.
pano). IIpomiabk, {0 BHXOJWUTH i3 BepIIHHHA ITpomins BD
KyTa i NpoxoJanTs y #oro BHyTpilHIN obxac- minuth KyT ABC
ti, AinETe nell KyT Ha Asa xyru. Ha puc. 18 HA ABA KVTH
npomiat BD pinnte Kyt ABC na kyrun ABD

B c b

i DBC.
Oznauenns
Poaropunyrnm KyToM HAZHBAETHCH KYT, CTO-
POHH AKOr0 € JOMOBHAJIBHHMM NMPOMEHAMM.,
= % - =

Ha puc. 19 sobpaxkeHo posropayTuii

——— kyr AOB.
i = B IIpama AB ginuTh NIOIMHY HA ABl1 4ac-
Puc. 19. Poarop- THHH, KOKHY 3 AKHX MOJKHA BBAsKaTH BHY-
HyTHii KyT AOB TpimHboo 0bnacTio posropayroro kyra AOB.

IoMoBHMOCA TY 3 9ACTHH, AKY MH pO3rif-
JaeMO AK BHYTPIIIHIO, MO3HAYATH JYXKOIKO.



Pozgin |. EnemenTtapHl reomerpuysi ¢irypu 1a ixsl Bnacrmsocri.

Baaemne posMillieHHA NPAMWX Ha NAOWWHI

3.2. PIBHICTE KyTIB. biceKTpuca Kyra

Ozuauenns

JIlBa KyTH HA3MBAWOTHCA pPiBHMMH, AKILO
BOHH CyMIIIAOTHCA HAKJIATAHHAM.

Ha puc. 20 sobpameno xyrm 1 i 2.
Haxnagemo Kyt 1 Ha Kyt 2 Tak, mob ixui
pepmiuHE 30irames, CTOPOHA [EpIIoro
KyTa cyMieTunacs 3i CTOPOHOIO APYroro,
a BHyTpimHI obnacti uux Kyrie 6yan poa-
mimeni no oxun 6ik Bixg npamol, Ha AKi#k
JNeATh CTOPOHH, 110 cyMicTuiauca. Hrimo
Apyri CTODOHH NIHX KVTIB TAKOM CcyMic-
TaTHCA, TO KyTH 1 i 2 € piBHuMu (numyTs
rark: Z1=./29).

BicexkTpuca —
BijI TATHHCLKOI'O
«Dic» — aBiui

H «cexTo®» —

pPO3THHAID —
Ta, M0 PO3TUHAE
HAJIBOE

Puec. 20. Kyt 1 1 2 cyMminjaoTecs HakAajaHHAM

HArmo #x 1i cTOpoHH He CYMICTATLCHA, TO MEHIIIHM BBa-
JKAETHCH TOH KYT, CTOPOHA AKON0 HAJEHKHTH BHYTPIIIHIHA
obaacrti inmoro kyra. Ha puc. 21 gyt 1 € yacrunow kyra 2,
TobTo BiH MeHIIHI, HikK KyT 2 (mHmyTh Tak: Ll< Z2).

Puc. 21. Kyrin 1 1 2 ne cymimaorscsa HaKJIafaHHAM
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§3. Kyr. BumipoBaHHA Ta sigknagavHa kyTie. bicexrpuca xyTa

Oznavennn o
K
BicekTpHcol KYyTA HAZHBACTHCA MPOMiHb,
[0 BMXOJAMTH i3 BePIIMHN KyTa i JiIuTh
KyT HaBmia (todro Ha aBa piBHi KyTH). s =

— i

Pue. 22, IlpoMine
Ha puc. 22 xyru DEK i KEF e pis- EK — bicexTpHca

Kyra DEF

HHMH, ToMy nDpoMmias FEK — 0GicexkrpHca
kyra DEF. 3azBuuaii Ha pUCYHKAX piBHI KyTH
MO3HAYAKTE OJHAKOBOIO KIJABKICTIO JVIKOK.

3.3. BumipoBaHHA Ta BigKnagaHHA KYTIB

Bumiprosarag KyTie Mae 6araTo cniibHONO 3 BUMI-
pioBaHHAM Biapiskis. Benmunmna siapiska KiaskicHo
BHpayKaeThcA Mipow (J0BXHWHOW) Biapiska, a Benu-
ypMHA KyTa — Mipoio kvra. Mipa kyTa BHpaskacTbhCs
popaTHuM unciaom. [le umcno mMoxHA BH3HAYMTH BH-
MipHOBAHHAM, 0 I'PYHTVETLCA HA NOPIBHAHHI JaHOTO
KYTa 3 KVTOM, NIPpHIHATHAM 33 OJHHUIK BUMIDHOBAHHSA.

3azeuyail Takow oguHuIe € 1 rpagyc
(mosragaeThcss 1°) — KyT, W0 AOPiBHIOE
1

180 YACTHHH po3ropHyToro Kyra. I'paayena

Mipa KyTra BKa3ye, CKiJILKM KyTiB 3aBOiib-
mER 1° Ta IXHIX YACTHH MICTHTHCHA B IBOMY
Kyri. Jlnda BuUMIpHOBaHHA KYTIBE 3a3BH4ail
BHKOPHMCTOBYIOTh TPAHCIOPTHD, HOALIKH AKO-

ro 3ajawTsL Mipy Kyra B rpagyeax (puc. 23).

;.': = q
==
=, .

Puc. 23. Buwmipio-
BAHHA KYyTa 3a JIONO-

MOTOI0 TPAHCHOPTHPA 1 y¥ 7 gaaci Mu GygeMo poSTASAaTH KYTH, TPagyCHA
mipa axex He oepesnmye 180°. Ilaa 6inem TouHnx
BHMIDIOBAHE BHEOPHCTOBYIOThCA 1 mimyTa (mosHa-

1

YaeTeeH 1Y) — o “ACTHHA rpajyca i 1 cexyuaa
1

(mosmataeTbhea 1°) — o YACTHHA MIHVTH.

w 33



Pozgin |. EnemenTtapsl reomerpuysi ¢irypu 12 ixnl Bnactweoci.

Baaemne posMillieHHA NPAMWX Ha NAOWWHI

ChopmynwiiMo akcioMun BHMipHOBaHHA Ta Bijg-
KIajaHHda KVTiB.

Axcioma BHMipIOBAHHA KYTIiB

KoxBnH KyT Mae rpagycHy Mipy, mio BHpa:ka-
€ThCH JomaTHuM uuciaom. PoaropayTHilt KyT a0-

pirmioe 180°,
Axmo mpomias DiaHT, JaHMI KYyT HA ABa KYTH,
TO rpagycHa mipa JaHOro KyTa mpinmne cymi
rpajlycHHX Mip JABOX OTPHMAHHX KYTiB.

. - —————

Axkcioma BiZKIagaHHA KYTIB

Bin Oyabs-akoro nmpomeHs JgaHoOI npmml MOMHA
BiKaAaCTH B 3amaHuii Oik Bix mpamoi kyT i3 3a-
JAHOK rpajaycHol Mmipolw, menmow Big 180°,
i TIABKH OHH.

I'paayc — Big natun- |
ChKOI'O «Ipajycs —
kpox. Crapopasui
BABUJIOHAHM BBajKajy,
110 COHAYHHNA AUCK

Tak, ma puc. 18 rpagycHa wmipa
Kyra ABC popiBHOE cyMmi rpajgycHux
mip kyvris ABD i DBC (ue TeBepayKeH-
Hf MOMKHA 3alHCATH YV BHIIAAl piBHO-

Ha ABHHOMY INIINAXY

«pobuts 180 Kpokis» cri: ZABC=/ABD+ ZDBC). Yacro,

' ' : Kaxyun «KyT ABC», MH MaeMO Ha
yBasi rpagycHy mipy mboro Kyra.

BicexkTpHea poO3ropHyTOro Kyra

OiIUTE HOro Ha [ABA KYTH, KOMKHHH

iz akux popisHoe 90° (puc. 24). Taki

; KYTH HasupawTbhca npamumu. Ha Big-
L s i s bl il MiHY Bij iHmM®X KyTiB, HO3HAYYBAHHX
mpnyrn‘itvlcy'r e AVKKaMH, NPAMHIA KYT Ha PHCYHKaX
ABA. DML Sy TH MO3HAYAIOTH TAK: ]

34

Puc. 24. Bicex-



§3. Kyr. BumipoBaHHA Ta sigknagavHa kyTie. bicexrpuca xyTa

34rajioM, Hepo3ropHYTI KYTH NOAINAI0TECS HA TPH BUAK (pue. 25):
* roerpi xkyrm, meHmi Big 90%

« mpaMi KyTH, 1010 gopiBHOIOTE 90°%;

« Tymi KyTH, binepmi 3a 90° ane menmi Big 180°

TocTpuii | T psamuii Tymumit
Puc. 25. Bugn HEpo3ropHYTHX KyTiB

Ha nmpakrunl aas nobyaoBu KYTIE BHKOPHCTOBYHOTH TpaHC-
noprup. Jiasa nobyaoBm OpSAMHX KYTiB YaCTO0 KOPHCTVIOTBCH
KOCHHILEM.

BuMmipioBaHis KyTiB MOHA BBAasKATH IOCHAiJOBHHM HaKJja-
AaHHAM Ha JaHUP KyT nesHoro (He oboB'A3KOBO IILIOro) 4mMc-
Ja KyTiB, mo gopisHiolTs 1°. Tomy pissi KyrH Maiors pismi
rpagycui sipms, a Olaburuil KyT mae Olasily rpajycHy wipy.
IlpaBunbHEMM € i iHINe TBEPIMKEHHA: AKI0 KYTH MaloTh piBmi
rpagycHi Mips, To BOHH piBHI, a 3 ABOX KyTIB OGlasmmM € Toil,
Axuil Mae Ginpmy rpagyeay mipy. OTiKe, Aa8 DOPiBHAHHSA JIBOX
KYTIB JIOCTATHLO NOPIBHATH IXHI rpagycHi mipm.

Sajaada

Ipomius b ainurs kyT (ac), mo popisuioe 120°, na asa
KYyTH, OfIMH i3 AKHX € BTPHUi MeHIIHM, Hik KyT (ac). 3ua-
HAITE Il KYTH.

Poas’sazanna

Hexait kyr (ab) yrpuwi memmmit, miszx xyr (ac). Toxi
. {ab] = 120° : 3 = 40°. BignosigHo 10 akciomM BUMipHOBaH-
HA KYTiB, AKINO OpoMiHb b AiMUTL KyT (ac)Ha ABa KyTH, TO
ixHa cyma fopisrioe ganomy Kyry: £ (ac)= £ (ab)+ Z (be).
Toai £ (be)= «(ac)— £ (ab); £ (bc)=120° - 40° = 80°.

Bignosias: 40°, 80°.
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Pazgin |. EnemenTapsl reomerpuyHi dirypu 1a ixHi BnactwsocTi.

Baaemne posMileHHA NPAMKX Ha NACWWHI

3.4, AHanorifa B reomeTpil

Taoni B xoal po3s’aA3yBaHHA 3aja4 Npo BJIACTHBOCTI Bijpis-
KiB 1 KVTiB 3aCTOCOBVIOTHCH OAHI i1 Ti cami MeTroam i miaxoman.
Ile noAcHETHCH CXOMKICTIO JeAKHX BiacTHBocTed mux giryp.
Taxa cxosxicTh v HavIl HA3HBAEThHCA aHaJoricio.

IToscaumMo eyTh aHanorii Ha NpHKJAajl ABOX 3ajad.

3anaua 1

Ha Bigpisky AB, Akui
nopisawe 20 cm, noaxa-
yedHo Touky C. 3naigire
BificTaHL Mid cepegmHAMH
Bigpiskie AC i CB.

T T Ty

Samaua 2
IIpomiae ¢ ALIHTE KVT
(ab), mo nopisuwe 1407,
HA ABa KYTH. JHAHOITE KYT
Mmix OiceKTpHcaMH KVTiB
(ac) i (cb).

Ha nepmwuit nornaj, nepej HaMM 30BCIiM pisHi 3agaui, agxe
B mepuiiii inersca npo siapiskm, a B Apyriit — npo kyru. On-
HAK B 0DOX 3ajavyax JaHO [EeBHe «Ilijes, MOAiJIeHe HA YaCcTH-
Hi. KpiM Toro, nonarTa cepefuHan Biapiska i HicexTpucH KyTa
noB’A3aHl 3 DOALIOM ILMOro HABOLI, 1 B obDox 3ajgauax HaAM
HeoDXinHO 3HANTH CYMY [OJOBHH KOKHOL i3 wacTHH (irypu.

Posp’azannsa

D a1

A 4 © B B
Puc. 26

Hexait Touka C HaneXHUThb
Bigpisky AB, Toukn A i B, —
cepeauHn Binpiskis AC i CB
pignosigno (pue. 26). Toai

AC = %Aﬂ, CB, - %CB.

Poan’a&amn

Puc. 27

Hexait npomias ¢ ainuTs
KyT (ab) Ha xABa KyTH, OpO-

meHi a, i b, — OGicekTpucn
kyris (ac)i (eb) sianmosizmo
(puc. 27).

5



SHaHAeMo JOBKHHY Bij- . 1
piska A B: AB = AC + Tont £ (e:c) = — £ (ac),
1
+ CB, = %[Amf::B) = SAB. | £(cty) = 1 2 (cb),
2
SHaAHAEMO IpAJVCHY Mipy

OcrinbKE 3a YMOBOWO 3a-

naui AB.: 20 cM, Maemo: xyra (aby): Z(aby)= 2 (ae) +
Bixmosizs: 10 %1
& == + Z(eb)) = E.ﬁ“ (ab).

OcKinbKH 3a YMOBOIO 3aja-
ui Z (ab)= 140°, maemo:

140°
i {&lblj = T = TO0°.

Bignosias: 70°.

Arx Gaummo, B ocHOBI 000X po3B'AszaHb
JIeKHTh CIiabHA igedA. 3HaHmoBmH 11 mig
yac pO3B A3VBAHHA Nepinol 3agavi, MH Mo-
MEMO 3ACTOCYBATH OCHOBHI eTAIIM MIPKVBaHB
i 7o yMoB japvrol sagaui, Tobro poas’ssatu 11
AHANOIIYHO,

MipkyvBaHHA 3a AHANOri€w MOBOJL YacTo 3a-
CTOCOBYVIOTBCA H B IHmmMX Haykax. Hanpuxaan,
Bionorm 3’scyBajaH, W10 KaXaH V MOALOTI BHOVC-
KAE VALTPAZBYKOBI KOJMBAHHA 1, COpHHMAaKOMH
KOJIUBAHHA, BiIOHTI Bi mepemkoan, OpieHTVETh-
cA 3a NMMH CHTHAJAMH B TeMpABi. 3a aHazoriv-
HUM HOPUHIHIOM VYeHI CTBOPHIM PAXioJOKATOD,
0 BH3HAYAE MiclHe posTalIyBaHHA 00’ €KTIB
vy Oyae-akux noroganx yMmopax. IIpore ananoris
B HAyIl He 3apXAM jgae OakaHWi pesyabTaTt:
NpoTAroM GaraThoX CTOJNITE JIIOJAHHA HAMATANACH




Pozgin |. EnemenTtapHl reomerpuysi ¢irypu 1a ixsl Bnacrmsocri.

Baaemne posMillieHHA NPAMWX Ha NAOWWHI

gaeTiTH B HeDO 3a JOMNOMOrOK INTYYHMX KPHJ, aHANOrid-
HUX NTAIIHHEM, ajge Ti cnpobu Oyam mapauMmu. I tinexn
Ginbm IpYHTOBHI HAVKOBI JoCHi)KeHHA NPHBEIH 10 CTBO-
peHHS JenbTanjIaHis, JiTakis Ta iHIIMX JiITATBHHX anapa-
TiB, 34 JONOMOTOH AKHUX JIOAWHA 3AIHHAJIACE YV NOBITpA.
Bugaranit HiMenbKMil ACTPOHOM 1 MAaTeMaTHK Horaus
Kennep BBakaB aHANOTril ¢CBOIMH BipHMMH BUMTEIAMH»
il migKpecIoBaB, 10 «AHAJIOTIAME HalMeHIIe ciaijJ HexXTy-
BaTH B reomerpii». OgHax npu nsomy HeobXigHo 3BaXKa-
TH, L0 AHANOriA, KOPHCHA SK cnocid MipKyBaHb, caMa IO
cobi me Moxke OVTH HOKA30M AKHX-HeOVAL BIacTHBOCTEMH

reomeTpuuHNX diryp.

JanuTaHHEA H 3amagi

e 9

67.° Tourkm A, Bi C me nemxars Ha ogHili npamiit. Yn mMome KyT
ABC 6yt posropaytum?

68. Busnaure, akum (rocrpum, NpAMHM, TYIHM 4H DPO3rOpHY-
THM) € KYT, AKHH YTBOPWOTH CTPINKH FPOAMHHUKA 0 3 roju-
Hi; 0 8 roguni; 06 11 roauni; o 6 rogumni.

69. HaasiTe rpagycHy Mipy KyTa, HA AKHH [NOBEPTAETLCH:
4) XBHJIMHHA CTpLIKa roAMHHHKA OporaAroM 15 XBHAMH;
30 xeumaun; 10 xBuauH;

0) roguHHA CTpLIKA TrOAMHHHUKA Al
OpoTAroM & roguMH; 1 roaHHmM; B o
30 xBuIUH. \
70. [pomine [ gimats Kyt (mn) sa asa B ol | b
kyru. Ilopisuaiire kyru (ml)i (mn).
tc
71. Ha puc. 28 nazsire yei roerpi kyru;
yei npaMi KyTH; vel Tyml KyTH, Puc. 28

38



§3. Kyr. BumipoBaHHA Ta sigknagavHa kyTie. bicexrpuca xyTa

72. Yu Moke cyMa rpajycHHUX Mip ABOX rocTpHX KYTiB:
a) DyTH MeHINOW Bij rpajgycHol MipM DpaMoOro KyTa;
6) popiBHOBaTH rpagycuiit mipi npamoro kyra;
B) OyTH DiabuIOKW 3a rpajJyCcHY Mipy NpaAMOro KyTa;
r) Oyru 6inBIIOW 3a rpajgycHY Mipy posropHyTtoro kyra?
73. Ipomins b — BicexTpuca meposropuyroro kyra (ac) Ym
MO3Ke KT (ﬂb] 6VTH NpAMHEM; TYIHM?

Q T

74. Haxpecaite kyr ABC, mio gopieawe 1007
"5’3_ a) Ilposenits GicexTpucy BD usoro xyra. koo € rpagyc-
Ha mipa kyra DBC?
0) I[lepernirs pucyHOK no npamiii BD. Yu abirawTbca npo-
meni BA i BC? flk ne noscanru?

79. Bacobamu nporpamu GeoGebra, DG um inmoro rpadiuno-
D ro pegaxkTopa HakpecaiTs rocrpuit Kyr AOB i nposenits
i3 #toro BepmuHH npomins OC, mo AinuTh el KYT Ha jBa
kytn. IIporpamuumn zacobamu nodapbyiite npomins OC
Y 4epBOHHH KOJip.
a) BacobaMy BcTaHOBJIEHOI NporpaM# BEMips#aiiTe Bl vrBope-
Hi KyTH Ta nopiBHglTe rpagyvceHi mipn Kyrie AOC ta BOC.
Axuit i3 yreopeHHX KyTiB € Haibinbmum? HaliMeHIIUM?
0) Ilepemicrite Touky C Tak, mobn xkyrn AOC ta BOC
craad piBHEMH. K MokHA HaszBaTHm npomims OC npu

TAKOMY poaramysaHHI Toukn C?
Pisens A

76.°  TIpomimw b ginurs kyr (ac)ma gsa kyru. Suaiigite:
a) ryr (ac), axmo Z(ab)=63°, Z(bc)=63%
6) xyr (ab), axmo Z£(ac)=109°, Z(bc)=28"
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Pazgin |. EnemenTapil reometpuyHi ¢irypwn 1a ixul BnacrmeocTi.

Baaemne posMillieHHA NPAMWX Ha NAOWWHI

IIpomeni OB i OC ginats kyr AOD HA TPH KYTH. 3HAHAITH
Kyr BOC, sxkmo ZAO0D=142°, ZAOB=12° a gyr COD
NpAMHH.

78. Yu wMoke OpoMiEe b ginmtum xyr (@¢) ma gBa Kytm,
akmo Z(be)=70° Z(ac)=65? Binnosias obrpysryiire.

79. Ilpomine BD — bDicekTpuca Kyra ABC. 3uaiaite KyTH
ABCi ABD, axmo kvt ABC 6insmuii za kyr DBC Ha 38°.

80. IIpomine b — GicexTpuca xyra (ac). BuaiigiTe:

¢ a) xyr (ac) axmo Z(bc)=52%
6) KyT (ub}, AKIO z:(ar:} NpPAMHIA.

81. IlepexnaaiTes anrmifickkoio abo iHImMOKW 1HO3EMHOK) MOBOIO

O TEePMIHH «KVT#, ¢« BepIINHA KYTas, «CTOPOHA KYyTas, «rpajgyc-

* HA Mipa KyTas, ¢DicekTpHcas, «POSTOPHYTHHN KyT». 3a Heob-

XIIHOCTI DPOKOHCYJALTYiHTECH 3 yUHTe/JeM iHO3eMHOI MOBH.

Pisens B

82. IIpoMias b AinUTs KVT [ac], Ak popisamwe 150°% Ha aBa

hE

kyru. Buaitaite kyru (ab)i (be), axmo:

a) xyr (ab) menmuii, mix xyr (be), na 40%

6) rpaaycmi mipu kyris (ab)i (be) sianocarsea ax 2:3.
Ilpomiae OB gimntes Kyt AOC, mo popieHioe 120° =Ha
aBa KyTH. 3Haiinite kyta AOB i BOC, akimo:

a) kyr BOC b6inpmmii, ik Kyt AOB, v 5 paasis;

6) rpaaycui mipnm kytie AOB i1 BOC BigHocaThCa 8K 3:5.

Ilpomeni OB i OC ainates gyt AOD na Tpu ryrH. SHANAITE
kyr BOC, askmo ZAOD=110° ~ZAOC=85°% ZBOD=60"

Kyr (ad) noginenmit npomensvu b i ¢ ma Tpu kyrn. 3Ha-
HIiTE KYT {ﬂ.ﬂ}_ AKINO il{ﬂb}=23°, i{bd)=92", .f‘_"{cd}=44"_
Ipomins | — 6HicekTpuca kyra (mn). Buaiigite kyr (mn),
AKmo Kyr Mix Oicexrpucamm kyris (ml) i (In) nopis-
Hioe 707



§3. Kyr. BumipoBaHHA Ta sigknagavHa kyTie. bicexrpuca xyTa

ITpomiaes OB — 6HicexkTpuca kyvra AOC, a npomias OFE — 6i-
cexrpuca kyra BOC. 3maiipite kyr AOC, axkmo Kyt AOE
OpAMHIH.

O6ropopiTs 3i cBOiMH Apy3AMH

Ta noapyramu, Ak Gea Kpecasap-

CHEOrO NpHJIAAAA 38 AONOMOTOK

3BHYAlHOrO AapKyila namnepy

orpumata Kyt 45°. Ilomipryii-

Te, AK 34 JONOMOroK aHaaoriu-

HOl ifel posAlnuTH KBaJapaTHY _

ainAHKY gsemni HaBmin? Ha YOTHPH OJHAKOBI wYacTHHH?

CnpobyiiTe peaniaysaTH NpHAYMAHY cXeMy Ha nmoasip’i.

Pisens B

89. MMpomiaes OK pginure kyr MON na asa kyru. 3Haiaits
kyr MON, axmo kyr wMix Gicekrpucamu xyris MOK
i KON popisawe 40°,

90. 3 saHOl TOYKH NPOBEJAeHO TPH NPOMEH1 Tak, L0 KYyTH Mix
OyAbL-AKHMHE JBOMA 3 HUX piBHi. ¥eraHoBiTH, YOMY JOpiBHIOE
cyMa IMX KyTiB. 3HAMAITL rpajlycHY Mipy KOMHOIO 3 HHX.

91. 3 paHoi TOYKH NPOBeJeHO KijJbKA NPOMEHIB Tak, 110 KYT Mimx

‘ OyAb-AKHMH JBOMA CYCIHIMM NPOMEHAMH JAopiBHIOE T2°%
YeranoBiTh, oMy HopiBHIOE cyMa nux KVTiB. CKinsku BCBO-

ro OpoMeHiB npoBegeHo?

q MoBTOopeHHA nepen BUBYeHHAM 54

Jel B S

Teopernununii maTepiana
« mapanienbHi npami




Pozgin |. EnemenTtapHi reomerpuysi ¢irypu 1a ixul Bnacrmeocri.

Baaemne posMillieHHA NPAMWX Ha NAOWWHI

Saxawqi
92.

42

Ha nnomuui noznaueno Touku A, B, C, 1nio He 1exaThb Ha 01-
Hiil npaMiii. Yn icHye npaMa, 110 NPOXOAHTH Yepes3 ToOuKy A,

a) neperunae npamy BC, ane He nepermHae npomises BC;

6) nepermnae npomias BC, ane He mepermHae npamy BC;
B) He neperuHae npamy BC? BucnopiThk npunyineHHs.

¥Yeepeanni roerporo kyra ABC nosnaveno Touky D. Buana-

yTe, AKi 3 NOJAHHX TBEepPAMeHb € NPABHJILHHMH,

a) Icmye npama, mo npoxoauTsk uepes Touky [, meperuHae
npomiak BA i He nepetruHae npomias BC.

6) Icuye npama, mo DpoXoAuTh 4Yepes Touky [, nepeTHHae
npomias BA i1 He nepernnae npamy BC.

B) Icnye nmpsma, mo npoxoauTs uepes Touky D it He nepe-
THHAae HI npamy BA, ml npamy BC.

Un amivaTeca Bianoeigl, akmo kyr ABC dyae npaMuM; TYy-

nuM; po3ropayTHM? BHcnoBiTH HpHIYVIIEHHSA.




i e i B, - T

Big Boksany Bigifimnau pacaXKUpcbKHMH 1 ToBapHHUM moisgu.
I, xoua ix meuakocrti pisHi, HaOpAMKH pVXV OJHAKOBi, BOHH
HOYVTE napanensHUMH KypeamMu. Ta #H caMm nacaKupchKMH moian
ie Mo ABOX NapajeilbHHMX peHKax, BIICTAHL MIK AKHMH € CTa-
noiw. Bigeranes Mix JBOMA KOJECAMH B Napi BUZHAYAETHCH JJOB-
FKHHOI0 oci, mio AopieHOE Bijgcrami mi:k peiikamu. Tomy napn
Koaic nmolsfa pyxawThCd 110 peMKax, a He cXOoAThL 3 HUX, i no-
MOpOoMK 3ajis3HHIeD € GesnedHol. SANOpyKa I[bOMY — reomMeTpis!

Bigomo, mo kKoau aBi npami HA DIOMIMHI MAalOTh
cOiIbHY TOYKY, TO BOHH NepeTHHawThed. PosranaraemMo
Tenep BMNAJNOK, KOJH JBI NpaMi He MalOTh CHiJABHHX
TOYOK.

Oznavyenns

JABi npami HA NAOHIHHI HAZHBAKTLCH NapalelbHHMH,
AKINO BOHH He NMepeTHHAKTLRCH.

YaABneHHA Upo napanesibHI OpAMi JalTh, HaOpH-
Kaan, sanisauyaHl peiikn abo DiHIHKHM HOTHOrO CTaHY.

I[MapanensHamit — BiJ IpelbKOro cioBa
snapajenocs — TOH, L0 iae Nopsaj
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Pozgin |. EnemenTtapsl reomerpuysi ¢irypu 12 ixnl Bnactweoci.

Baaemne posMillieHHA NPAMWX Ha NAOWWHI

Ha puc. 29 npami a i b napanenssi.

= Koporko me noasauaiors Tak: al|b. Taxmii

b ' sanuc uutaeTheA: «llpama a napanennHa
npamiin bs,

Puc. 29. [lapa- Orse, MOKHA BHAIIHUTH JBAa BHOALKH

nensHi npami B3AEMHOr0 pO3MIiIEHHA NPAMHX HA IL10O-

mpHi: a8l npami #Ha naommHi ado napa-
nenbHi, abo nepeTHHAIOTLCA.

Ilopag i3 mapanenbHICTIO OPAMHX MR
OyvaeMo posrasjaTH TAKOM IapajelbHIiCTh
Bifipiakie 1 mpoMeHiB.

Ozuayennsn

JABa BiApIiZKH HAZHBAIOTHCH NAPATIEIL-

HHMH, AKII0 BOHH JIeZKaTh HA Napa-

JeJIbHHX NpPAMHX.
—1‘

Ananoriuno GopMyIOIOTECA O3HAYEH-
HA NapajnejbHOCTI ABOX INpOMeHiB, npamMoil
i Bigpiska, mpoMensa i Bigpiaka ToImo.

Ha pue. 30 npami AB i CD napanens-

[ B!

Ty ¢

D
.-._

ui, Tomy Bigpiskm AB i CD napaneasni, Puc. 30. Iapa-
nensHi Bigpisku

npomeni BA i CD napanensHi, Bigpi-
sok AB napanensanii npamiin CD i 1. 1.

Ha npakTuni pgosoai gacro tpeba npo-
BOAMTH NpAMY, IapajenbHy gaHil, — Ha-
npuknajn, poburH poamitky poporu abo
KpecaAHTH NoJAdA B 30muTi. Y® 3aBxan
MOHa [IPOBECTH uepe3 JAHY TOYRY Opda-
My, napaneabHy pgaHii? CringbkH Takex
ONpAMHX HOPOXOAMTL 4Yepe3 TOUYKY, IO He
JeKNTh Ha JgaHii npamiin? Bigoosiges mHa mi
3aNUTAHHS Ja€ aKcioMa napaiejlbHHMX nNps-
mux (axcioma Esxmiga).
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§4. NapanenvHi npami

Axcioma napajeibHHX HPAMHX
(axcioma EBraiga)

Yepes Touky, 1m0 He JeKHTh HA JaHIi npamii,
MOEHA MpoBecTH He Olabll Hi% O0QHY NpaAMY, napa-
JenasHy aaHin'.

Mu chopmymoBanu Jjguine Aedki 3 axcioMm naadimeTtpii.
Binsmr nosauit nepenik axciom mogano B mogatry 1.

4.2. Teopema npo ABI NPAMI, NnapanenbHi TpeTin

Ha mnigcrasi akciom 3a jonoMorow JOriYHMX MIpKyBaHb
(noBegens) mu GyzemMo OTPHMVBATH HOBiI reoMerpu4Hi dakTH.
Y mMaremaTHii TBepA:KeHHS, COPABeAJNBICTL AKON0 BCTAHOB-
MOEThCA MIAAXOM AOBEJeHHS, HAIHBACTHCHA Teopemowo. s
NOBEIEHHA TeopeM BHKOPHMCTOBYIOTH O3Ha4YeHHA H axciomu,
A TAKOK TeopeMu, [0BeJleHl paHime.

Or:xe, chopMynweMo H J0BeieMO NEpI1y TeopeMy — Teo-
pemMy npo napaneasHi npami (puc. 31).

a Teopema (npo aei npsami,

A napaJjeiabHi Tperiii)
JABi upami, napaxensui Tperii,

Lo napaixeasHi mix coboro.

Puc. 31. Jlsi

npsami, napa- Hosenennn

JenabHi TpeTiit Hexafi a, b 1 ¢ — pani npsami,

npuuomy a e, b|e. HDopexemo, mo
opamMi a i b napanensHi.

' Hacnipagjai Mae Micue Taxke Teepixenna: «Yepes Touky, M0 He JeXHTH
Ha ganiil npaMiil, MOMCHA NMPOBECTH NPAMY, DApaAlelbHY AaHiil, 1 TinbkH
oguys. MomausicTs DpoOBECTH TAKY NpAMY MH JoBegemo B n. 14.3.
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Pazgin |. EnemenTapil reometpuyHi ¢irypwn 1a ixul BnacrmeocTi.

Baaemne posMillieHHA NPAMWX Ha NAOWWHI

I[Ipunyerumo, mo upami a i b He
napanenbHi. Toai BOHH MaWOTL Oepe-
THHATHCH V geakid Touni C (puc. 32).
Y rakomy pasi uepes Toury C mnpo-
XOOMTHMYTE [ABI npsami, nDapanenbHi
npamiit ¢. Ane 3a akciomowo napanenn-
HHX NpAMHUX 4Yepe3 TOYKY Io3a JaHOIO
NIpAMOI0 MOMEe MNpOXOIHTH He O1labin
HI’K oJHA NpsAMAa, NapajgejbHa JaHil.

Teopema — Bij rpeis-
KOro «Teopeos — poa-
raagaw, obMipKoBYIO

e Orie, Halle NPUOYINEHHA [IPO Te, MIO
npami a i b MOXKYTE HepeTHHATHCH,

Puc. 32. Jlo npu- xubue, Tobro Wi npAMi nDapajienrbHi.

OyIIeHHA OpPO Te, Teopemy noseaeHo.

o npami a i b 3acToCcyEMO JOBeIeHy TeopeMmy Aisa

He mapajeibHi po3s’A3yBaHHA 3ajiayi.

Janaua
Axmo npaMa nepeTHHAE OJHY 3 ABOX NapajelbHUX Nps- I
MHX, TO BOHA nepernHae i gpyry npamy. Jloseaits.
Josenenns
Hexait a | b i npama ¢ nepern-
Hae npamy a (puc. 33). Hosegemo,

mo npami b i ¢ nepermralOTLHCA.

[Ipunverrmo, mo ni nOpami He /t/
NepeTHHAWThLCA. ¥ TaKoMy pasi

b| e Ockinrkm e || biall b, To 3a Te- b
opeMoO0 npo ABi npami, napanenbHi

TpeTiii, npaMi a i ¢ mapanenbHi. Aje Pue. 33

ne HeMo¥xaAuBo, 60 3a yMOBOKW 3ajaui
npAMi @ i ¢ mepeTHHAIOTHCA.

Or:xe, npunymenns npo te, mo b || ¢, xubue. Tobro
npami b 1 ¢ nepernralThCA, O i Tpeba Oyao goBecTH.
— T —
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54, NapanensHi npami

3BepHeM0 yBary Ha puc. 32, KM BHKOpH-
CTOBYBABCA B X0/l jgoBegeHHA Teopemu. Baaemue
poamimeHHs OpAMHBX 4, b, ¢ HA NLOMY PHCYHKY He
piamoeigae (opMyJIOBAHHIO TeOpeMH, 1 Ile JIErKo
HOACHUTH: PHCYHOK BiAoOpa)kye NpHIyIIeHHA, AKe
3roJoM BHABWIOCA XHOHMM. 3arajoM, PHCYHKH
B reoMeTpHUYHHX TeopeMmax 1 sajadax BigirpanTb
ocobimBy poas — Te, M0 HA HUX 300pakeHe, € Ha-
CALIKOM HAABHUX V HAC BijoMocTell, ajle He HABIAKH,
Hepoeeneni BaacTHBocTi reomerpuuyHRX ¢irvp, HaBITH
KO BOHM 3JA10THCA OUEBHJIHUMH 3 DHCVHKIB, BHKOpH-
CTOBYBATH He MoyKHA. PucyHok v reomerpil auime pigbueae
BUCJOBJEHI TBEDAM¥EeHHA Ta BJIACTHBOCTI, ane cam no cobi
e € aopenenHaM. [lo Toro 3, PHCYHOK MO}Ke He OXOILTIO-
BATH BCi MOMIMBI BApPIAHTH B3AEMHOr0 pO3MilleHHA ele-
meHTiB diryp, aki marmThca Ha vBasi B 3ajga4di abo Teopemi.
Hegapma reomerpiio HasHBAIOTE «MHCTEINTBOM MOPABHJILHO
MIpKYBaTH HA HENPABHJIBHHX KPECAeHHAX».

4.3. YmoBa i BUCHOBOK TeopemMMn.
[oBepeHHA Big CyNnpoTUBHOIO

Y ¢opumymosanni Oyab-Akol TeopeMH 3aBKAM  MOMKHA
qyiTKO BHALTATH ABI WacTHHH: Te, mI0 AaHo (ymosa), i Te, mio
Tpefa aosectH (Bucmosok). IlepedopmynioeMo Teopemy mpo
nsi npami, mapanenbHi Tperifi, v Takuit cmocit: e«fAxmo aei
npaMi napanensHi Tperiii npamiii, TO m npAMi napaneakHi
Mixk coboio». Ham Bigomo, mio api npsimi napagenssi 'rperlﬁ
npsamiit — ne ymoBa teopemu. Ilorpibno gosectn, mo i npsa-
Mi napanensHi Mix cobow — He BHCHOBOK TeopeMH. ¥Yaarani,
BHALMUTH YMOBY il BUCHOBOK Hallerme JAn8 TBepJMKeHHS, 110-
naHoro v Buraani: «Axmo... (vmosa), T0... (BHCHOBOK)».

ITpoananiayemo JoBeJeHHSA TeopeMH Nnpo JABI npami, napa-
neabHi Tperiit. CnmovaTKy MH OpPHOVCTHIM, 0 OopaAMi a i b He
napanensHi, Tobro mo BUCHOBOK Teopemu e xuduum. Ilorim,
cnMpaydick Ha BigoMi BAacTHBOCTI B3aeMHOrO poaMimienHs
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Pozgin |. EnemenTtapHl reomerpuysi ¢irypu 1a ixsl Bnacrmsocri.

Baaemne posMillieHHA NPAMWX Ha NAOWWHI

npaAMHX, 3 ACYBaaH, 10 4Yeped neeHy Touky C npoxoisaTs ABi
npsAmMi, napajensHi ¢, To6To iINAH cynepedHOCTI 3 AKCiOMOIO
napanensHux npamux. Ha migerari niel eynepeynocTti Mu 3apo-
OHIH BHCHOBOK NpO Te, IN0 HAIe NPHUOVINEeHHA 6yJI0 moMMiI-
KOBHMM, a4 OT¥e, IPABHJIBLHUM € TEBePAKeHHS TeoOpeMH.

Ileit MeToa [AOBefeHHA HA3HBAETLCHA JAOBEJIeHHAM Bix cy-
NPOTHBHOTO.

HoBegenEAM  BiJf CYHOPOTHBHOIO MH CKOPHCTAJIHCHA
H y 3agadvi, SKY po3ringajanH Oicad TeopemMu. Ane meil meron
He eINHHI: yiKe B HacTynHomy naparpadi GvaeMo sacTocoBy-
BATH il iHIII MeTOAM AOBEJleHb.

Meroa goBeieHHs Bil CYHPOTHBHOrO iHKOIH
BHKOPHCTOBVETECH AK B IHIIMX HAYKax, Tak
i B noscakgenuomy mxurri. Hanpuknanm, aikap,
mod mepeKoHATHCHA, [0 MNAIIEHT He XBOPHH Ha
rpun, Moxe MipkysatTu Tak: «Ilpunyerumo, 1o
¥ XBOpOTO T'pHUn; ToAl B HBOrMO MawTs DyTH Xa-
paKkTepHi CHUMNOTOMH: HiIBUINEHHA TeMIEPATY-
pu, ronopauil b6ink Tomo. Ane IMX CHMNITOMIB
Hemae, TobTo NpUOymieHHA Opo rpun xubHe.
OTte, namieHT He XBOPHIl HA I'PHIIs.

Cxema goBeneHHA BiJl CYNMPOTHBHOTO
I fAxmo A, To B

1. Ilpunywenns. MpunyckaeMo, Mo YMOBA TEOPEMH COPABIKYETh-
Hexail A, ane He B ¢a, a BHCHOBOK — Hi

Mipryemo, cnupamuyicsk HA aKcioMu Ta pa”ime

JoBejieHi TeopeMu

OTpuMyeMO HOBe TBEP/AMEHHSH, 10 CYINEpeuHTh

3. Cynepeunicmb abo pamiit ymomri, afo oxHiil 3 akciom, aGo pami-

me AoBefeHid Teopemi

Ilepekonyemocs, 10 Hallle NPHNVIIEHHA XHOHe,

TOGTO laHe TBEPAMEHHA € NPABMIBHHM

2. Mipxysauna

4, Bucnosok. Toni B
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§4. NapanenvHi npami

S3anurTanas i 3anauvi

£ TR

94.°  Bigomo, mpo a|b. Uu osuauae ue, mo b|a?

95. IIsa Bigpiaknm He MAKTh COLMLHUX TOYOK. UM O3Ha4ae oe,
f,@)& mo ui Biapiskn 0008’A3K0BO napajienbHi?

96.° Ilpami KM i EF napanenssi. Ym MoyTs mpomeni MK
i FE nepetnnarucsa?

97. Ha nnommuui nposegeHo Tpu napanenbHl npami. Ym moxe
AKACH YeTBEPTA [pAMA:
a) NepeTMHATH TiINBKHM OJHY i3 HHX NPAMHX;
0) nepeTHMHATH TLIBKH ABl i3 NHUX NpPAMMX;
B) He NepeTHHATH KOJHOI i3 nux npamMmuax?

98. Un Mo)kHA NMPOBECTH JBa NMPOMEH] 3 MOYATKOM Yy TOYNi mo3a
naHOW OpAMoKw, aAki Gyam 6 napanensHi aAamili npamii?
Axumu maoTs OyTH i npomeni?

Q. KT

9. 3a AonoMorol JABOCTOPOHHLOI JMIHINKM NpoBeliTh Napajieilb-

Hi npawmi a i b.

a) Iloamaure Ha npamiii a Tourky A. UYH MoXHA OpPOBECTH
yepes TOYKY A iHmy npamy, napajensHy npsamiin b?
Yomy?

6) Ilobyayiite Bigpizox AD, napa-
nenbHWi npamii b, Uu gexuTs
rouka D Ha npamii a?

B) IlporepitTs uepes Tourky A nps-
MYy ¢, 1mo He abiraerbcs 3 npsa-
MoK a. YU nepernmHawOTBCH
npami b i ¢? Yomy?




Pozgin |. EnemenTtapHl reomerpuysi ¢irypu 1a ixsl Bnacrmsocri.

Baaemne posMillieHHA NPAMWX Ha NAOWWHI

100. 3acobamu nporpamu Geogebra, DG um immoro rpadiusoro
E:l peiaKTOpa NpoBeliTh HNapasiefbHl Opami a i b.
a) IlpoeeniTs npamy ¢, napanensHy npamiin a. Yu napa-
JeabHi npami b i ¢? Yomy?
6) Ilosmaure ma npamiit ¢ Toukm A, B i C. Hassits asa
npomeHi, napanensui npamiit b. IIporpamaumu sacoba-

mu nodapbyitre ouH i3 NUX NpoMeHiB V KOBTHH Komaip,
a iHmui — y dmakuTHHE.

Pigens A
101.° Jlaso npamy a i Toukm A, Bi C B 4 >
(puc. 34). Crinskn OpaAMHX, Dapa- .
JeTbHUX OpAMIA 4, MOMKHA HOPOBECTH =
uepea gani rouku? IIposeaits yei Taki c
npami. Un MoxyThs BOHM NepeTHHATH- Pre. 34

ca? Bignosigs obrpvaTyViiTe.
102.° TIIpama napanensHa ONHIN i3 ABOX HapajelbHUX NPAMHX.
‘ Yu mome BOHA NepeTHHATH Apyry npamy? Biamosias o6-

I'pYHTVHTE,
103. [Isi npami e naparensEumu. Jlose-
o OiTH MeTOJIOM Bi CYHOPOTHBHOTIO,

“ mo Oyab-aKa TpeTd NpAMa HE MOMXe
nepernHATH 00MABI 1l npaAMi B ogHiN
i Tiff camiit Tounmi. IlepernaziTe go-
BejleHHA aHraiicexkow abo iHmIOW
1HO3EeMHOK MOBOIO.

104, JloBeniTe MeTOLOM Biji CYIIPOTHBHOIO
‘ TBepxenHA: «fAKmo npama mnapa-
JejJbHA OAHIH 31 cTOpiH HEpPO3ropHY-
TOr0 KyTa, TO BOHA He Momxe OyTH
napajejbHOK APYrii HOro CcTOpPOHi».
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Pigens B

105.

106.

107.

108.

109.

110.

111.

Tpu napanensHl moceilHl TpacH HepeTHHAKOTLCH ABOMA iH-
HIMMH MapajelbHHMH TpacamMu. CKIJIBKH mepexpecTh VTBO-
pusocs?

Ak Bu sHaere, Oyab-sAiKa npamMa,
1[0 HepeTHHAE OJAHY 3 ABOX mHa-
paielbHHX NPAMHX, NepeTHHAac
i gpyry. Un MoxHA BBAXATH BY-
nuii mogenamu npamux? Ilpo-
ryiairecs 31 OJHOKJIACHHKAMH
TA OJHOKJACHHIIAMH CBOIM Hace-
JEHHM NVHKTOM Ta HNOMipKViiTe
040 BLAMOBLAI HA e 3ANHTAH-
Ha. IIpunusiTeea A0 B3aeMHOIO
PO3TAIIYVBAHHA BYJIHIE. 3pobiTh
BHCHOBKH.

Ha naommuui npoeegeso npami a, b, ¢i d, npuuomy al| b,
¢ld. Ipsami a i ¢ meperunaoThes. CKiNTBKH BCLOTO TOYOK
nepeTHHY MAalTh AaHl npami?

Yepea TouKy, [0 He Je:KHTh HA NpAMIA ¢, NpoBeIeHO HO-
THpH npami. CKiABKH 3 HUX MOMYThH IepeTHHATH npamy c?
PoarnsabTe BCl MOMKIHBI BHIATKH.

Ha nnomuui npopejeHO 4OTHPH OpAMi, IPHYOMY TPH 3 HHUX
MAIOTE OAHY CHLABHY TouKYy. UKIIBKH pDap nDapajelbHHX
OpAMHX MO3Ke yTBOpHTHcA Ha nnomwuHi? Posrngabre Bel
MOMJIHMB] BHOAIKH.

IIpama a napanensHa npamiil b i He napanenbHa DpAMiIN C.
Hoeeaits, mo opami b 1 ¢ nepeTHHAITHCH.

IIpami a i b nepeTHHAKTLCHA, ODpAMAa ¢ HApAleIbHA IIpHA-
miit b. [loeeniTs, n1o 6yas-sika npaMa, napajejibHa npamii a,
nepeTuHae npami b1i e

ol



Pozgin |. EnemenTtapHi reomerpuysi ¢irypu 1a ixul Bnacrmeocri.

BiaemHe posmillieHHA NPAMKX Ha NNOWWHI

Pisens B

112, Ha naomuni nposejeHo KiAbKA NPAMHX, OpHYOMYy HiAKI

$ne TPH 3 HHUX He NepeTHHAalThCS B OAHIN Touni. ¥YcbOro yrso-

\ PHJIHCA TPH TOYKH mnepetuHy. CKiAbKH npaMux nposegeHo?
PosrnsaeTe BCl MOMIHRBI BUDAAKH.

113. Ha nnomunil nposefeno Tpu npami. IIpu nsomy yrBopmiIn-

‘ cA ABi ToukH mepernny. JlosexiTs, mo cepej HHX HPAMHX
€ mapajieibHi,

114, Ha nnommnai nposegeno worupu npami. Ilpm nsomy yTeO-
pHJIocH miicTs TouoK meperuny. Hoeemits, mo cepeag HMHX
NpAMHUX HeMAE HapaliellbHUX.

oo epes s 35— O

Teopernuynui maTepiaa

 JONOBHAJNBbHI IMpoMeHi
- BUMIipIOBaHHA KYTiB

1135. Ilpomeni b 1 ¢ pilnaTe poaropey-
it KyT (ad) Ha Tpm KyTH. 3HaigiTe
KyT (bd), AKIILO .:f{uc)zl:iﬁ“_ .{(bc}:ﬂﬂ“,
Cxinbku poss’sskis mae saga4a?

116. ITpomins QA, € ponoBHANLHUM A0 cTopoun OA kyra AOB.
Snaitaite kyr AOB, akmo si" aopisawEe KyTY A,0B.
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¥ GiaemocTi nmiTakiBs KpHia sakpinieHi nijli neBHHM KyToM 0
nepeaHbLol Ta 3aHbL01 YacTHH (hrogensky. Ale € JiTaKHl, vV AKHX
e Kyt moxke aminmosaTtHca. Ilig bac 3ab0TY Ta NpH3eMJIeH-
HA BCTAHOBIKWETHLCA OAHH KVT, ONPH OOALOTI 31 mMBHAKiCTIO,
MEHII0K Bl MBHAKOCTI 3BYKY,— JAPYruH, a npM nojasori Ha
HAASBYKOBiIH mBHAKOcTi — tperii. IIpu nboMmy B OVAL-AKOMY
pasi cyMa KyTiB, AKl VTBOPIOE KpHIO 3 (rodensizKeMm JiTaka,
€ ogHaKoBo. Bu BiKe sporananmcsd, 4oMy AOpiBHIOE HA cyMma?

¥ nonepenunix naparpadgax poarnsganuca BUAM Ky-
TiB 3aneHO B IXHBOI rpaayveuol Mmipu. Ilepeitnemo no
BHBUEHHSA KYTIB, [0 MAKOThL CILIBH] eJ1eMeHTH.

Hexait ma npamiit Touka O JeXXHTE MIXK TOY-
kaMu A 1 B, a C — poBinbHaA TOYKAa NDo3a nps-
Mo AB (pue. 35). Toai kyru AOC 1 COB MawoTh
cninkHy cTopoRy, a cropoaun OA 1 OB pgasux gyrie
€ JONOBHAILHHMH NPOMEHAMH.

C

Oznauennn

Sy — JABa KyTH HASHBAKTHECH CYMIZKHHMMN,

A o B AKI0 BOHH MAalOTh CHIALHY CTOPOHY,

a iHmi CTOPOHM IMX KYTIE € J0NOB-

Puc. 35. Kyru HAJIBHHMH TPOMEHAMH,

AOC i COB

cyMizKHI

23
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IMponyek xou ofgmiel yMoBH y (opMyIOBAHHI O3HAYUEHHA He-
NPHOYCTHMHH; IIe MOKe NpH3BecTH A0 Toro, mo Oyae onMcaHo
inmmuit reomerpuunnii o6’exr. Tak, AKIMO CTOPOHH JBOX KYTiB He
€ AOTMOBHANLHAMH NPOMEHAMH, TO HABITH V pasi HagBHOCTI CHiab-
#ol cTopoHM Taki KyTH He cymimui (puc. 36). He € cymimunmn
it KyTH, 110 He 3aJ0BOJLHAIOTE NEpIlY YMOBY O3HA4YEeHHHA, TODTO He

MAal0Th CHOinbHOL CTOpPOHH (pHc. 37).
a M b

Puc. 36. Kyru 11 2 Puc. 37. Croponu a i b gyris 1
MawTh CIIABHY CTOPOHY, id NONOBHANBLHI NpoMeHi,
aje He € CYMiKHHMH aje mi KVTH HE € CYMUKHHMHA

5.2. Teopema npo CyMiXHi KyTW..Hacnigkmn 3 Teopemm

Teopema (mpo cymimui KyTH)
Cyma cymiskaux kyTie gopismioe 180°.

Hosenenns

Hexait xytun (ab) i (be) — pami
cymixkui Kyt (puc. 38). Toai aa
O3HAYEHHAM CYMIXKHHMX KYTIBE »Opo-

MeHI a 1 ¢ € JONOBHAJBHHMM, TODTO b

kyr (ac) posropmyrwmii, a iioro rpa- |

aveHa wmipa gopismaioe 180° Ilpo- a c_
mins b ginuTe kyr (ac)ma asa kytn, _

i sa akciomMol0 BHMIipIOBAHHA KVTiB Puc. 38. Cyma
Z(ab)+ Z(be)= 2(ac)=180° Teope- kytis (ab) i (be)
MV J0BeJeHO. nopieuioe 180°



§5. CymimHi ky™w Ta ixui Bnacrusocti

Chopmynwemo Tenep Kinbka TBepAiKeHb, #AKi Jjerxo ob6-
IPYHTYBATH 3a JONOMOroI0 JOBeJeHOI TeopeMH.

1. Axmo asa Kyru pieHi, TO CYMiMHI 3 HUMH KYyTH TAKOMX
piBmi.

Copasai, 3a TeopeMoOK Npo CcYMIXKHI Kyrm Z1+72-=
=/3+/4=180° (pue. 39). Axmo /1=,3, o 180°- /1=180°-
-£3, Tobro £2=/4.

2. Ipa kyTH, cyMixKH]I 3 0JHHM i THM caMHM KYTOM, piBHI.

Ha puc. 40 Kyt 1 1 2, a Takok Kyt 1 i 3 e cymix-
pumu. Ockinskm cyma cymikHumx kyriB gopismioe 180° To
£2=/3=180°-£1.

3. Kyr, cymiskumnit i3 npsmmum KyToMm, Takom npammii. Ky,
cyMmiskumit i3 TvouM xyrom, rocrpuii. Kyr, cymixkuuil ia rocrpam
KYTOM, TYHHIA.

IIi TBepa:xeHHA BHILTHBAIOTE 13 TeOpeMH NP0 CYMiXkHI
KyTH, ocKinbku 180°-90°=90° (pue. 41), a axmio ABa HepiBHI
KyTH B cyMi cknagaiors 180°% To oamn i3 sux Oinsmuit za 90°
(Tobro Tynuii), a apyruii — MeHm#i Big 90° (Tobro rocrpmii).

L ac

Puc. 39. Kyrn, Puc. 40. Kyrn, . Puc. 41, Kyr, cy-
CYMizKHI 3 piBHH- cyMmixkHi 3 ofHUM MiKHAH 13 TpAMHM
MH KYTAMH, TAKOX 1 THM CAMHUM KYTOM, HpsSMEil
piBHi KyTOM, piBHI -

¥ maremMaTHni TBepAMKeHHS, m0 OeanocepefHLO BHILIMBA-

10Th i3 Teopem (abo akciom), HazueawTs Hacaingkamu. O6Grpys-

TOBYIOUH HAcHifku 1-3, MH HIopasy 3rayBajld TeOpeMy opo
29
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cyMikHI KyTH: a00 BKasysanu 11 HA3BY,
abo mepexaayeanu amicr. Taki apepren-
HA A0 BifloOMOro TBEPJMKEHHH 3 MeTOK
OOI'PYHTYBAHHA HOBOI'O HA3WBAKTE NO-
cunannavi. Po3’A3yioud reoMeTpHuHY
sagauy abo AoBOAAYM HOBY TeopeMmy,
HeoOXinHO NmocCHIATHCA HA paHimme BH-
BYEHI O3HAYEHHHA, AKCIOMH, TeOpeMH Ta
HACTiAKHM 3 HHUX, 4 TAKOK HA JaHi, IO
MICTATECHA B YMOBI 3aja4i abo BunaneaoTs i3 Hel. Hanpuknan,
nij 4ac AoBeJeHHA TEOPEeMH NP0 CYMIMHI KYTH MH NOCHJIAIH-
cA Ha O3HAYEHHA CYMIKHHX KYTIiB, PO3ropHYTOro Kyra il ak-
cioMy BHMIpIOBAHHA KVTiB, 4 Nif Yac JOBeJAeHHA TeOpeMH PO
ABi npami, napanensHi Tperiii, — Ha akcioMy HnapalenbHHMX
NpAMHX.

Jamaua
HoeenitTe, o KoaH ABa CYMIKHI KYTH PiBHI, TO BOHN npsami,

HNogenennsn
Hxmo 211 Z£2 eymixkni, To Z1 + 22 = 180° (32 TeopemMolo

npo cyMmizkHi KyTtH). Ockinnkm 3a yMoBOW 3ajaui 1= .72,
TO KOMHHH 13 mux KytiB gopiae 180° : 2 = 90°, robro mani
KVTH € NpAMHMH, 1[0 i Tpeba Gyao goBecTH.

JanmuTaHEHA W 3aaaqi

117.

JlBa KyTH MAKOTH CHiNLHY cTOpoHY. UM o3Hauae ne, mo:
A) Ml KYTH MAlOTh CIOLILHY BepPHIHHY;
0) cyMma nux KyriB aopisHoe 180°7



§5. CymimHi ky™w Ta ixui Bnacrusocti

118. Yu momkyTh 00HaBa cyMixHl KyTH OyTH:
a) rocTpUMH;

6) npaMuMy;
B) TynumMu?

119. IIpomeni b i ¢ ginaTs posaropHyTHi b /
"5,}‘ Kyt (ad) va tpum Kytu (puc. 42). a d
" Crinbku nap cyMmisKHHX KyTiB npu

nsoMy yreopmnoca? Haassite umi Puc. 42
KVTH.
120. PucyHok, Ha skoMy 300paKeHO CYMizKHI KyTH, Nepersy-

JIH mo npamiii, mo MicTHTE IXHIO cHoiasHY cTropony. Ilpn
LLOMY iHIII CTOpOHM OMX KyTie 36irames. 3Haiaite gaHi
CYMIHI KVTH.

131. SHalifiTe KyT, CcyMimHHI i3 KyTOM, AKHHE JopiBHOE: 307

60° 90°% 135°
‘ Npadiuni snpasn

122.  Hakpecaits posropuyrumit kyr (ab).

a) 3 BEpPIIMHH NBOr0 KYTa NPOBEAITH
npomius ¢ Tak, mob kyr (ac) Gys
rynuMm. Haseite yrBOpeHi cymimx-
Hi KVTH.

0) BumipsiiTe TpaHCHOPTHPOM KyT
(cb) i obumenits rpagycmy wmipy
KyTa (ﬂﬂ), KOPHCTYHYHCE Teope-
MO0 IIPO CYMIMHI KVTH.

B) IlposeaiTe npoMins d, M0 ALIMTE
kyr (ac) ma ngma xyrm. Ckinbkn
nap CyMIXKHHX KYTIiB YVTBOPHJIOCSA
HAa PHCVHKY?

a7
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123.

Bacobamu nporpamu Geogebra, DG um immoro rpadiuroro
penakTopa Hakpechaits KyT ABC, mo pgopisHioE 45% Ilpo-
BejiTe npomias BD tak, mob kyrn DBA i ABC 6yam cy-
sizkauMu, O6uncaits rpagyeny mipy kyra DBA. Bacobamu
BCTaHOBJAEHOI nporpamu eumipaiTe kyr DBA. YUu abiraors-
cA pesyabTaTH BUMiplosanusa i obumcnenna? HAwxmo wi, no-
MIpKyYHTEe HAJl MOMIMBHMH NpHYMHAMHU poabimuHocTi.

Pisens A

124.°

125.°

126.

127.

£

128.°

Q

“

129.

Iei npami nepernHawThea. CKIIBKH nDap cyMiKHHX KVTIB IpH
bOMY YTBOPHIOCH?

Yepes peplIHHY HEPO3ropHYTOro KyTa IpOBeJeHO OpAMY,
o MicTHTh Horo OGicekTpHcy. CKiZIBKH map CyMIKHHX KY-

TiB OpH NBOMY YTBOpHIOCAT

SHANAITL cyMimxHI KYTH, SKINO:
a) Ixmi rpaaycHi mipH BigHOcATHCA AK 9:31;
0) ixua pisamns gopiexe T0°

SHalAITE cyMIMH]L KYTH, AKIO OAUH 13 HHX:
a) vrpuul Olabmimit, HiX 1HIITHE,
6) Ha 20° meHmmil, HiX IHIIWIL.

Bicekrpuca aginnte Kyt AOB Ha jaBa KyTH, OAHWH 13 SKHX
nopieaioe 50° 3BHaiigiTe rpaaycHy Mipy Kyra, CYMiMHOrO
3 kyrom AOB. Ilepexnagits anraiiicekoin abo iHmow iHo-
3eMHOK) MOBOK PO3B’A3aHHA 3a1ati.

Kyra 11i 2, a rakoxx Kyt 3 i 4 — BY
ABl napu cymixkaux kyrtie. Iopisaai- ' ' C
Te KyTH 2 i 4, Aakmpo 1> 73

" =
Ha puc. 43 ZAOB=72° ZCOD-= A 0 D
i Q TR L]
=37° 3uaiiaite kyr BOC. Pui 43



§5. Cymimui xymw Ta ixni BnacTusocti

Pirens b
131. Obrosopite 3i cBoiMH Apy3aMH
O T4 TOJAPYIaMH, AK 3a JOIOMO-

“ roio 3BMYANHONO MKIIBHOTO KO-
cuHIA 3 Kyramu 90°, 45°, 45°
orpumat Kyt 135°. CopobyiiTe
peanisyBaTu cBol ifgei. YUu ogna-
KOBI KyTn y Bac Buimnu? Hk
¢ NepeBipHTH Ha NOpaKkTHI?
Y yomMy MOMKe NOJATATH IPHYH-
Ha IX BigMminHOCTi OAMH Bix ox-
Horo? BHcnosiTh npunyineHHSHA.
¥YeraHoBiTe HA KoMi'ioTepi um
cmaprdoni OyAbL-fiIKY nporpamy
A1 reoOMeTPHYMHOI0 MOJEeNio-
BaHHA. JacobaMM nOporpaMu
nobyayitre Kyt 135°. Yu e ige-
AJTBHO TOYHOK OTpHMaHa Io0DY-
noea? Yomy?

132. SHalifiTe paHUil KyT, SKIO CyMa JBOX CYMIMHHX i3 HUM
KvTiB gopieaoe 240°,

133. BicexTprca Kyra yTBOPIOE 3 NpOMeHeM, [ONOBHAJLHHM [0
cTOpoHH aaHoro kyra, kyr 130° 3maligiTe gaEMi KyT.

134, SHal/ITE KVT, CTOPOHA AKOr0 YTBOPIOE 3 NMpOMeHeM, J0Mo-

‘ BHAJNLHEMM 10 GicekTpucH gaHoro kyra, Kyt 165°

135. Ilpomeni b i ¢ pinars poaropuyrnii kyr (ad) Ha Tpu KyTn
(puc. 42). 3Buaiigite Halbiasmuil i3 OHX KyTiB, AKIIO
Z£(ac)=160° £(bd)=140"

136. SHaugiTe wkyr BOC (pue. 43), saxkxmo ZBOD=112°
‘ L AOC =138°.

Pisens B

137. Pizanna aBox cyMiKHHX KYTIB BiIHOCHTBCH [0 OJHOIO
3 HUX #AK 5:2. 3HaHITh i cyMiXHI KYTH. 59
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138.  BicexTpHca AaHOro KyTa YTBOPIOE 3 HOro CTOPOHOK KYT,
‘ AKHH JOpiBHIOE KYTY, CYMIKHOMY 3 AaHHM. SHalgiTe na-
HHUH KYT.

139.  Buaiifgite KyT Mix OGiceKTpHcaMH CYMIKHHUX KYTiB.

iy

%

140. Cyma aBox KyTiB, [0 MAKTh CHiILHY CTOPOHY, AOPiBHIOE
l' ,'l'l 180° Yu obor’#3K0BO Ii KYTH € cyMiXHMMH?

141. Hrmo Eicel-:rpncn kvrie AOB i BOC yTBOpPHOIOTE NpAMHI
‘ KyT, TO Touku A, O i C nexars Ha oxHiii npawmiii. [{ose-
IiTh.

ooy vpen e 6 O

Teopermununii maTepianx

« NepHeHAUKYIApPHI npamMi
* BHMIpIOBAHHA KYTIB

Kyru (mn)i (kp) e cymisxxnumu 3 ky-

tom (np). Cepex mpomeniz m, n, k,
P HAa3BiTH Napm AOHOBHATLHMX IIpO-
MeHiB.

143.  Kymn (ab)i (be) cyminni. Kyrn (bc)

i (ed) raxox cymimui, npuuomy Z(ed)=32°,
Buaiinite xyru (ad)i (ab),

60



Hosxuni suaitomi BciM mie 3 guradoro cagouky. CkinbkH Bes-
KUX NiKaBux pededl BH HUMH BHUpizanu.. A B OVIbL-AKOIo Kpas-
1A Y¥ KPaBYHH] HOMKHMII — 4YH He HANTroJOBHIIINWII iHCTpYMEHT

ansa poboru. A nie 3 HOMHIAMH ILIHH JAeHL NPALOKOTE Y IIe-
pyvEapHi un B Xipypriunomy kKabGineri gikapni. Ane um sammuc-
JAHOBAMHCA BH, YOMY, KOJHM HAOJHMKATH KiabllAg OoHe A0 OJHOrO,
OAHOYACHO OJHE A0 OAHOro HabaAusaTbeA KiHml 3 geszamu?

Poarnaunemo ¢ OOHH BHIAINOEK B3AEMHOI'O
POSTAIIVBAHHA KVTIB 3i COiNBHHMH eJeMeHTAMH.

Ozaavuenns

I’.B'ﬂ KYTH HAZHBAKTLCH BePTHEAJLHHMM, AKIINO

CTOPOHH OJHOI'O KYTA € JONOBHAJBRHHMMHM NpomMe-

HAMH CTOPIH iHIIOTO.

Ha puc. 44 npami AC i BD ne-
peruHaloThea B Touni O. Croponn
OD i OA gyra AOD e ponoBHANL-
HHUMH OpoMeHaMH ctopia OB 1 OC
kyra BOC, Tomy ni KyTH BepTH-
KaJlbHl., BeprTHKaAIbHHMH € TaKOMK
kyru AOB i DOC.

A D

Puc. 44. ¥V pesyabrari

nepeTHHy JABOX MPAMHX
YTBOPIOIOTLCA ABL mapu
BEPTHKAJIBHHX KVTIB

61
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Oraxe, v peayasTari neperuHny

Bepruxanasamii — Big ABOX nOpaMHUX' yTBOpIOIOTECA ABI
WSS UL Y «BEPTH- napH BEPTHKAJILHHMX KYTiB.

Kajics — BepIIMHHHIN Haoune ysBleHHA NP0 BepTH-

KalbHI KYTH [Aal0Th, HAUPHKJIAN,

gBHuaiinl Hom ML,

6.2. Teopema Npo BepTUKANbHI
KyTU. KyT MK nipaMmumm

OCHOBHY BJACTHBICTE BEPTHKANLHHX KY-
TiB mepejac Taka TeopeMa.

Teopema (npo BepTHKaJbHi KyTH)
Beprukaasui Kyt piBsi.

3 = Jdosenenns
Hexait /11 £2 — Bepruranbui
1 2 = KYyTH, II0 YTBOPHJHCHA B pe3yJbTaTi
nepeTHHy npamMuax a i b (pme. 45).
PosrnaseMo KyT 3, CTOPpOHAMH HKO-
Puc. 45. Beprurkanssi ro TAKOM € miBnpami npamux a i b.
KYTH € CYMUXHHUMHM Eyrn 1 i 2 cymixkui 3 xyrom 3 (3a
3 OJHUMI THM CAMHM O3HAYEHHAM CYMIdKHHX KVTIB), TOMY
KYTOM 3a HacJiIKOM TeopeMH Hpo cymixkui

kymn Z1=/2. Teopemy noseneHo.

! Tyr i gam, KamydIH Opo KYTH, VTEOPEHI B PeayJALTATI NepeTHHY OBOX
OpAMHX, MH MATHMEMO HA YBA31 HEPOIrOpHYTI EVTH.
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§ 6. Beprukaneul kyTh 7a ixui sBnacrmeocti. MepnenguxkynapHl npami.

KyT mi geoma npamMamu

Sanaua
CyMa OBOX KVTIB, III0 YTBOPHJIHCH B PE3VJLTATI HNepeTHHY
ABOX npamux, gopieHioe 100°, 3maiaitTes yci yrBopeHi KyTH.

Poae’'sazanna

da yMOBOWO 3ajJavi B pe3yJbTATI NepeTHHY JABOX MNPAMHUX
VTEOpHJAMCH ABa KyTH, cyMa akux cra”HoButs 100°. I1i kyrm
MoxyTh Oyt abo cymixkaumu, abo BepruramsHuMu. Cyma
cyMixHHUX KyTiB nopisHwe 180°, ore, JaHl KYTH He MOKYTh
OyTH cyMi:KHHMH, TOOTO BOHH € BEPTHKAJIBHHMH.

Hexait Z1 + 23 = 100° (puc. 46). 9

OckinbKH BepTHKAIbHI KYTH piBHI, TO i 2
KOXHUH i3 ABOX AaHMX KYTIB JopiBHIOE -
100° : 2 = 50°. Orxe, 21 = £3 = 50°.

Ockinexn Kyt 1 1 2 cymixnai, To £2 = Puc. 46

= 180° — 71 = 180° — 50° = 130° (3a Teo-
pPeMOI0 PO CYMIiMHI KVTH).

Ockinbkn Kytn 2 i 4 BeprukansHi, T0 Z4 = 22 = 130°
(3a TeOpeMOK NpPO BEPTHKANLHI KVTH).

Bignmosias: 50°; 130°; 50°; 130°.
[ N —

Oznavenns

Kyrom mix asomMa npammums, mo me-
PeTHHAIOTECH, HAIHBAECTHCH  MEHIITHI
i3 KyTiB, 0 YTBOPHJIMCH B pe3ylbTaTi

NepeTHHY HHX NMPAMHX.

150°
30° 30° : .
150° Ha puc. 47 Bl npami, nepeTHHAOYHCH,
YyTBOPIOWOTE ABa KyTiH nmo 30° i gBa KyTH no
Puc. 47. Jlsi nps- 150°. KyT Misk qUMH OpAMHME 33 O3HAYUEH-
M1 nepemamTh‘& HAM gopieHEe 30° (iHakIIe KaKyTh: NpaAMIi
ca oig kyrom 30 nepeTHHAIOTLCH mig KyToM 30°).
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QueBHHO, HI0 KOIH B PE3yAbTATi NepeTHHY ABOX NPAMHX
VTBOPIOIOTHCA YOTHPH pPiBHI KVTH, TO Bcl BOHH JOpPiBHIOIOTH
90°, robro 1i npaMi NepeTHHAKOTECA MNiJ NPAMHM KYTOM.

6.3. MNepneHanKyNApHI NpAMi

Oznauennsn

_ . Hepnenaukyasapauii —
JBi npami HaAZHBAOTBLCHA Hep- BiJI TATHHCEKOIO
TORFEEFERDESNN, TRINGSEAND sIepOoeHJHKYaapics —
NePeTHHAKTLCA NI NPAMHM HpAMOBHCHMI
KYTOM.

b i ! Ha puc. 48 npami a i b nepmenpury-

napuri. Koporko me mosHauaioTh Tak: a L b.

Bigpiskn abo npomeHi HAZHBAIOTLCA
NEPNEeHINKYIAPHIMHE, AKII0 BOHH JIEKATh
HA NepHeHAHKYISAPHUX NPAMHX.

Puc. 48. Ilpami a JloBeieM0 BaskJMBe TBEPMKEHHA, IO
i b mepneHaUKY- NOB'SI3ye MOHATTA NepHeHANKYJIAPHOCTI
JApHIi il mapajienbHOCTI NPAMHX.

Teopema (mpo aBi mpami,
nepneHgnKyJAapHi 10 TPeThol)

JIpi npami, nepneHIHKYAAPHI 10 TPeThOI, |
napajeabsi. | [ Nle b

Teepa:xenHs TeopeMu imwocrpye puc. 49,
Ha nvomy pucynry a Le, bLle alb.

JloBenenus Puc. 49. [isi nps-
Mi, NepneHjguKy-
JIApHi g0 Tperwoi,
napaieiabHi

Hexait nano npami A;A,i B;B,, nepnes-
pukynapai no npamoi AB. [losegemo meTo-

64nnu Bit cynporusHoro, mo A, A, | BB,



§ 6. Beprukaneul kyTh 7a ixui sBnacrmeocti. MepnenguxkynapHl npami.

IIpunycrumo, mo ni npami He napa-
nenabHi. Toal BOHH DepeTHHAITLCA B AeAKiil
rouni K, (pue. 50).

Ilepernemo pucyHOoK nmo npamiin AB.
Ockinbkn npami kyre 1 i 2 piemi, TO
B pe3yJbTaTi neperMHaHHA npoMiab AA,
cymicTuThCH 3 npomenem AA,. ApanoriuHo
npomiae BB, eymicTuThesd 3 npomenem BB,
Tomy Touka K, y akiii nepernHamoThca Ii
npaMi, Mae CYMICTHTHCH 3 JedAKOK TO4-
Ko K,, N0 TAKOMXK JeMHTE Ha HUX NPAMHX.
Maemo: wuepes rToukm K; i K, npoxomsars
nsi npami A A, 1 ByB,, mo HeMomiIuBe 3a
axkciomow npoeegernHa npamol. Orxe, Hame
npunymenna xubue, Tobro npami A4,
1 B,B, napanensbHi.

Teopemy noeeneno.!

BaacTusicTh, oniMcaHa B Teopemi, BHKO-
PHCTOBYETBECA A8 nOOVAOBH HapalelbHHUX
NpAMHX 3a JONOMOrol JiHIAKH TA KOCHHILA
(pue. 51). [ABiui npuknafaoyH KOCHHEIL A0
JiHIAKH, MOMXHA OPOBECTH [ABlI OpAMi, mep-
NeHAMKYIAPHI 0 Kpaw Jdi”ifikun. 3a nosege-
HOI0 TeOpeMoKl TAKI ODpaMl € napaneJlbHHMH.

KyT mi geoma npamMamu

Pue. 50. o nopn-
NyIeHHs npo Te,
mo npami A4,

i BB, neperuna-
0ThCA

Puc. 51. Ilo6yaosa napajenbHUX NpAMHX 34 JONTOMOI00 JiHIAKHK

Ta KOCHHILA

'V xoai foBefieHHA 11ie] TEOPEMH MOXHA He POSTIAJATH NePErHHAHEA, A CKO-
PHCTATHCA POSIMIHPEHHM NepelikoM akciom, HasefleHHX Ha c. 2T4-275.
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i mpaen PR g
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Januranua # saxaui

144,

145.
250
146.

147.

148.°

149.°

150,

Hu Mo¥yThL ABl npaMi, HnepeTHHAOYNUCh, YTBOPHUTH TPH I0-
CTPi KyTH; TiNBKHM OAMH TYNHIl KyT; HOTHPH npaMi kyru?

YUy € npaBHILHHM TBepAkeHHA: ¢/IBa piBHI KyTH 31 coink-
HOI BEPIIMHOK € BEPTHKAJLBHHMH» !

Kyru 1 1 2 yreopuiinca B peayJIbTATI IEpeTHHY ABOX Hemep-

HNeHAHKYAAPHUX npaMux. Buamaure, axumMy € ni kytm —

CYMIXKHUMH a00 BEPTHKAJIBHHUMH, AKIIO:

a) ixHa cyma Ginsma sa 180°%

D) Jmume OAMH i3 HUX IOCTPHIL;

B) IXHA cyMa MeHINIa, HiM cyMa IHIIUX ABOX OTPHMAHHX
KyTiB.

@i f — rpagycHi MipH ABOX CYMiKHHX KyTiB. Un MOMyTH
@i P 6yTH rpaiyCcHHUMH MipaM# [BOX BepTHKANAbBHUX KyTin?
¥V axomy BHnaaky?

Y peayabTaTi OEpeTHHY JABOX
ONpAMHUX YTBOPHBCH TYHOHH KyT oL
YoMy AOPIBHIOE KVT MiX JaHUMH
npaMuMu?

Y peayabTaTti nepeTHHY ABOX NOps-
MHX YTBOPHINCA YOTHPH KYTH,
#ojeH i3 Aakux He € rocrpum. Ilig
AKHM KYTOM NepeTHHAITLCA JaHi
npami?

Yepes ToOYKy NepeTHHY ABOX Iep-
OeHIHKVIAPHHUX OpaAMHX a 1 b
nposejeso npamy ¢ Ui mome
BOHA OyTH NepueHJHKYJIAPHOK 10
Axoi-aHebyab i3 npamux a i b?




§ 6. Bepruxkanesl kymn 1a ixki anacrueocti, Mepnesgukynapxi npami.

KyT mik gBoma npamnmm

QA T

151. Hakpecnits opaMi a i b, mo neperuHaioTbeda B Touni O mifg
kyrom 80°
a) Bupinire koasopoM yci mapu BepTHKAJNBHHUX KYTiB, 10
yTBOpHANCH Ha pucyHKY. AkuMu e rpaaycui mipm mux
KyTiB?
0) IIpoeeanite uepesa touxky O npaMy, HePHEHAUKYIAPHY
mo npamol a. Ym Oyae 1A npsMa NepneHIMKYJIAPHOIO
no npamoi b?

152.  Bacobamu nporpamu Geogebra, DG um immoro rpadgiusoro
D pelaKTOpa HAKpecHiTh NeprneHAHKVIApHI npami a i b, mo

nepeTHHATECA B Touni O.

a) IMosnaure Ha npsaMiii a Touxky B. 3a gomomMorowo Berta-
HOBJIEHOI NPOTpaM# MPOBEAITE Yepesd 110 TOYKY HPAMY ¢,
NepneHgHKyJAApHY A0 Opamol a.

6) YUn napanensui npami b i ¢? Yomy?

Mucemoei anpasn

153.° Opun i3 gyrie, 10 YTBOPHIMCA B Pe3yABLTATI MepeTHHY ABOX
npsaMux, gopisawe 125° Bmaiigites pemrry kyris. Yomy jo-
PIBHIOE KYT MIX MMM DpaMuMp?

154.° 3Bnaitaite yvei KyTH, 110 VIBOPHIMCH B pesyibTari mepeTuHy
ABOX NPAMHX, AKIIO:
a) OicekTpHca BiATHHAE Big ogHOTO 3 HMX KvT 23°%;
6) oamu i3 mux Kyris yrpudi Ginsmmii, Hix iamwil.

153. SHalAiTL yel KyTH, 0 YTBOPHUIKCHA B Pe3VJILTATI NepeTHHY
‘ IBOX OPAMHX, AKIIO:

a) cyma aBox i3 HuX gopiBHioe 320%

0) oauH iz oux KyTtie Ha 50° meHmwuii, HIMX iHMIHE.

Pisens A
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156.

157.
158.
159.

160,

Ilepnenaukynapui npami AB 1 CD nepeTHHalOTBCH B TOY-
ui K. HassiTs:

a) TpH BiApisKH, NepHeHIMKYIAPHI o npamoi CD;

0) uoTHpm mpomeHi, NepneHAMKYAAPHLI Ao Bigpiska AK.

Opaun i3 KyTiB, L0 VTBOPHJIHCA B Pe3yIbLTATI MepeTHHY JABOX
npamux, € TvinuM,. JlosenitTs MeTOAOM Bifi CYNIPOTHBHOIO, IO
JOJieH i3 peliTH YTBOPEHHX KVTiB He MoKe OVTH NpAMHM.

¥ peavabTaTti nepeTHHY ABOX NPAMHX VTBOPDHIHCA YOTHDH
KYTH, OfHH i3 AKHX € npamuM. [losenirs, mo pemra KYTiB
TAKOK IPAMi.

IIpami a i b nepnesgukynapui. IIpama ¢ npoxoauTs Yepes
TOYKY IXHBOTO NepeTHHY H yTBOpoe 3 npamow a kvt 70°.
SHaliaiTe KyT Mix npaMumu ci b.

IIpama ¢ DpoxXoAHTE Yepe3 TOYKY [EePeTHHY NOpAMHUX 4
i b, opuuoMy npami @ i b nepernHawThCA mig Kyrom 255
npami a i ¢ nepneragukynapui. 3Haiiaites KyT Mix npammu-
Ma bic

161. IlepexnaaiTes aHraliicbkkow abo iHIIOKW 1HO3EeMHOK MOBOIO
O TePMiHM «BePTHKAJBHI KYTH», «IepPHeHAHKYVIAPHI npaMis,
“ ¢KyT Mixk npaMmumus. CropucraiiTecs pisHMMH nporpama-
MH-TIepeKJajadaMil Ta NOpiBHAHTe peayJbTATH NepeKIagiB
OHUX TepMiHiB.
Pisens b
162. SHa#AiTe vei KVTH, M0 VIBOPHJINCHA B PeavibTATI MepeTHHY
ABOX NPAMHX, AKINO:
a) cyMa TpboX i3 HHX gopiBHioe 295%
0) rpagycHi mipm gBox i3 mUX KyTiB BijjHOcAThBCA AK 4:5.
163. SHaAlAITE KYT MIXK JABOMA NPAMHMHM, AK1 NepeTHHAaWTLCA,
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AKIIO:

a) cyma ABOX yrBopeHHMX Kyris Ha 80° menimna, HiX cymMma
ABOX IHIIHX KVTIB;

6) oamH iz KyTiB, 0 yTBOpHIMCH, VaABIYI MeHmuil Bifg
CYMH PeIluTH TPLOX KVTIB.



§ 6. Beprukaneul kyTh 7a ixui sBnacrmeocti. MepnenguxkynapHl npami.

KyT mi geoma npamMamu

164. Tpr npami nepeTHHaOTbHCA B OAHIN
TO4YIl TakK, 0 ABa 3 KyTis, #Ki
VTBOPHJIMCH B PE3yIbTATI HepeTHHY,
nopisawiors 56° i 39° (pue. 52).
SHAUAITE pelmITY YOTHPH KYTH Mix
CYCIAHIMHA TPOMEHAMH.

165. JIBi npami nepeTMHAKTHCA B TOY- Puc. 52

‘ ui O. Bicekrpuca ogHoro 3 Kyris,
{0 YTBOPHJAHCH B pPeayJbTATI NepeTHHY, CKJaja€ 3 OAHIEH
3 paHuxX opaMuax Kyr 12° 3Haljite KyT, 1ij AKHM HepeTH-
HAOTHCHA II mpaMi.

166. Hano npawmi a, b, ¢i d, npuuomy a Le, b le ald. Iose-
aite, mo npami b i d napaneassi.

167. Ipami a i b meperuHalOThCH, a NpAMA ¢ NepHeHAHKYIAPHA

‘ no npamol a. lomsemits, mo npsMi b 1 ¢ He MoOKYTE OyTH
NepueHAHKYJIAPHIMHA,

168. IMigsickTe HA HUTII HeBeIWYKHI

O npeamer (HaOpHKIAL, HOMHIL).

“ Poaramyiire nimifiky Tak, mob

pasoM i3 HATATHEHOIO HHTKOIO

OTPHMATH MOJedb ABOX NeplHeH-

auxkyaapaux npamux. Ilepesip-

Teé 3a JONOMOroK KOCHHIA, 4H

AificHO OTpHMAHO NPAMHI KVT.

3HiMiTL HeBenuuKke Bifeo upo

BHKOHAHHA Hboro sasaaaxa. 00-

ropopitTek 3 OJHOKJACHHKAMH Ta

OJHOKJACHHIAMH KDPEATHBHICTE

Bamux Bigeo. BucnoriTe npuny-

IIeHHA, YOMY OTPHMAHMIA BaAMH

KyT Oyae npamum. 3a Heobxia-

HocTi obropopite e 31 BUMTEIEM

thisuku abo zmaitgite Bignorigny
indgopManio B iHTEepHeTI.
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MoeropeHHa nepeg susyerHam 57

Teopernunuii maTepiana

70

Pigens B

169.

170.

.. e

AA

171.

172.

173.

e e

Oaune iz KyTiB, 0 YTBOPHIHCHA B pe3yJALTATi HepeTHHY
JABOX NPAMHX, AOPiBHIOE cyMi ABOX iHIIMX KyTiB. S3HaAHAITH
KVT Mid¥ HHMH OpAMHMHF.

HoseniTs, mo OiceKTpHeH BepTHKANLHMX KyTiB € gomno-
BHAJNLHUMH [TPOMEHAMH.

Jdea piBHI KyTH MalOTh COLILHY BeplIIHHY, a ixHl DicekTpn-
CH € JOmOBHAJNBHHMHM npomeHam#H. [loeexits, mio mi KyTH
BepPTHKAJLHI.

Yepes TOYKY MNEePEeTHHY JBOX MNEPHeHAHKVIAPHHUX NPAMHX
[IPOBeJIeHO TpeT npamMy. 3HaijiTe HaliMeHImMN iz TVIHX
KVTiB, 1[0 YTBOPHJAHCA B Pe3ayJbTATI NePEeTHHY HHX TPhLOX
OpAMHX, AKII0 HaROLNLINHI 13 yTEBOPeHMX TYIHX KYTIB Jo-
pisaOE 165°

Yepes TouKy HA NIOHIMHI npoBegeHo n'aATeE npaMux. fAkxa
Halibinema kinekiers nDap DepHEHANKYISDHUX OPAMHX
Mosxe OyTH cepen HHx?

* TPHKYTHUEK
- pisHi BigpiskH
* piBHI KyTH
Jamaui
174. Biapiskn ABi CD nesarh Ha OAHIH nDpaMii i MaoTh coiab-
HY cepexuny 0. 3HaliniTe AoBxuHY Bigpiska CD, sk
OA=4 cm, AC=12 cm. Ckinsk# poss'sAskip mae sagaua?
175. Kyru ( nb} {cd) MAaloTh CILJIBHY BepIIHHY TA cniabHy Olcek-

rpucy [ Buaiigite xyr (cb) axmo Z(ab)=50° <(dl)=10°
Crinsku poss’saskis mMae samaua?



HACYMKW
Miacymkosun ornap posginy |

Axcioma npopegenns
npamMol

Yepea Oyap-AKl ABI ToUKH
MOKHA [IPOBECTH HPAMY,
i 1o TOro * TiJABKH OJHY

Ileperunawreca

Kyrom mix asoMa npaMmumm,
fiKl NepeTHHAOTLCA, HA3H-
BAETHCA MeHINHI i3 Kyris,
[0 YTBOPHJIMCA B pe3yabTaTi
NEPETHHY IHX NPAMHX

Baacmne poamMimeuus 180X NpAMMX

Axcioma posMilieHHA TOYOK
HA npaMii

Iz Tprox TO4YOK Ha npaAMii
oJiHA i TiNMBKH OAHA JNEMHTH
MiyK ABOMA IHIIHMH

[Mapanensni

JBi npsami Ha naomuHEi Ha-
3HBAIOTHECA NAPANEILHHUMH,
AKINO BOHH He NepeTHHa-
OTHCH

b
|

[MeprenraukynapHumMu
NpaMHMH HASUBAIOTHCA JABi
npami, o DepeTHHATHCH
miji IpAMHM KYTOM

Yepes Toury, 110 He JIEHKHTh
Ha faHiil npamii, MoxHA
npoBecTd He OLILIN HiMK OmHY
npAMY, HapaJiejibHy AaHif
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TeopeMu Npo NAPAJNEaLH]I H NePNOHINEYIAPHL npami

Teopema npo asi npami,
napajeasHi TpeTii

JBl npami, napaneasHi Tpe-
Tiil, mapajgensHi Mimk cobow

I[Ipomenem HasMBaeThcsA YacTHHA
npAMoi, 10 CKAANAETHCA 3 Yeix
TOYOK Iiel npamol, AKi JIeXaTh
no oaun Gik Big nesHol AaHol Ha
Hifl TOYKH (noYaTKY NpoMeHs),
a TAKOMX camol 11iel TouKHn

Teopema npo asi npami,
NepPHenIHKYJIAPHI 10 TPeThol

Lk
L

JBl npami, nepnesauKyaap-
Hi g0 Tperhol, napajienbHi

i

JonoBHANBHUMHE NPOMEHAMY
HA3UBAIOTBLCA ABA pisHi mpo-
MeHi oaniel npamol 31 coink-
HOK HOMATKOBOIO TOYKOIO

- ETTTEE

Bigpiakom HasHBaeThCH YACTH-
Ha npAMoi, 10 CKIAJAETHCA 3
OBOX 3aJaHUX TOYOK M€l mp#-
Mol (kiHWiB Bigpiska) # yeix
TOYOK, L0 JIeKATh MiK HHMH

e, .

KyroM HAZHBAETHLCH reoMme-
TpuuHa hirypa, mo ckiaaga-
€ThCH 3 JABOX IPOMeHiB (cTopin
KyTa), AKI BUXOAATE 3 OAHIEL
TOUKH (BepIIMHN KYTa)




O o b

Pisnumu Bigpiakamu HaszuBa-
I0ThCH Biapiskn, Akl cymima-
I0ThCH HaKIAJAHHAM

P il

PippuMu KyTaMH Ha3uBAKOTh-
cd KVTH, AKiI cyMilamwTbeed

HakJdaJjaHHAM

Axciomn BumiproBanus

Ta BiAKJIaganHA Biapiskis

» Koxxuuii Biipisok Mae nesny
JOBKHHY, 110 BUDAXKAETLCH
JAOZATHUM YHCJIOM V 3aJaHux
OAMHHIIAX BHMIPIOBAHHSA.
JopauHa Bigpiska gopiBHIOE
cyMi JOB¥KHH 4YacTHH, HA AKi
BiZipisor AinuThea GYAL-AKOI0O
iloro TOYKOW

» Ha Gyab-akoMy npomMeHi Big
Oro MoOYATKOBOI TOYKH MOMHA
BigkmacTH Binpisok sapanol
JOBXHHH, i TLIBKH OAHH

Cepeannoio Biapizxa Ha3H-
BAETLCH TOYKA Biapiska, mo
ILIMTE Horo HaBOia (TobTo Ha

IBa piBHI Bifpisku)

AxcioMn BHUMipiOBaHHSHA

Ta BiAKJATAHHA KYTiB

« Koxunit kyT Mae rpajgycHy
Mipy, 110 BHpasKaeThcA JOJAT-
HUM yucaoMm. Posropuayrui
Kyt gopisaioe 180° Hrmo
OpoMiHL AIMUTE JAHUH KYT HAa
JBA KYTH, TO rpajycHa mipa
JAHOI'O KYTa AOpPiBHIOE cymi
rpajilvcCHMX Mip ABOX OTpHMAa-
HUX KYTiB

« Bin Oyap-AKOro nmpoMeHs jaa-
HOI NpAMOl MOMHa BIIKJI4CTH
B sajaHmii 6ik Big mpamoi KyT
i3 3ajaHOo0 IpajyCcHOI Mipolo,
meHInow Big 180° i tinekn

BicexTpicoio kyrTa Ha3uBa-
ETLCH [IPOMiHL, 110 BUXOAHTh
i3 BepmMHN KyTA H JLIHTH
Kyt HaBmin (Tobro Ha ABa
piBHi KyTH)

'3
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/nL

Tocrpuit

KYT — KyT, x}ﬂ* >
MeHIIHI KyT, AKHH
Big 90° . mopisrwe 90°

A

CymisH]l KYTH — OBa KVTH,
110 MaOTh CHLILHY CTOPOHY,
a iHIIi CTOPOHM LMX KYTIB €
JAOMOBHANLHUMH [IPOMEHAMH

Buan xyris (3a rpagycuoo mipoiw)

Kyru, o yreopiomorhes

B pesyJasTATI NMepeTHHY ABOX MPAMHX

o |—=

Tynuit kyr — | Poaropuyruit
KyT, Olnpmuil | KyT — KYT,
3a 90°, ane meH- aAxuil gopis-
mmit Big 180° | mioe 180°

>

Beprukansni Kyrn — asa
KYTH, CTOPOHH OJHOIO 3 SKHUX
€ JOMOBHANBHHMH TPOMEHAMH
cropin inmoro

Teopema npo cymimui Kyt
CyMa CyMisKHUX KYTIiB AopiB-
Hioe 180°

Teopema npo BepTHKAIBHI KYTH
Beprukansni kyrH piBHI

piBHi.

i3 rocTpUM KyTOM, TYIIHii

Hacningku 3 Teopemu npo cymimui kyrTu
1. fxkunio aBa KyTH piBHi, TO CYMIM¥KHI 3 HUMH KYTH TAKOX

2. JIsa KyTH, CyMiXHi 3 OJHHM i THM caMHM KyToM, piBHi.

3. Kyt, cymixkuuil ia npAMEM KyTOM, TAKOMX NpAMHIL,
KyTt, cymixkuuit i3 rvnuMm xKytom, rocrpuit. Ky, cymixunii




MigcymKm

? T

1. HasagsiTe ocHOBHI reomerpuuHi ¢irypn #Ha mnommHai. Hx soan
MO3HAYAITHCA?

2. ChropmynwoiitTe akcioMmy nposefensHsa mpsamol.

3. ChopuynwoiiTe akcioMy po3MileHHA TOYOK Ha npaMiil.

4. fAra dirypa masuBacThca npoMeHeMm (miBmpamon)? Hr mo-

3HAYAIOTHECA NpoMeHi?

5. HAki npomeni HA3WBAWTLCH JONOBHANLHUMH?
6. Haiite oaaavenusa Bigpiska. Ak nosnauaerbea Bigpisok?
;8 HAxki sigpiskm HasusBaloThesa piBHMMB? K DopiBEATH ABa
Bigpiskn?
8. ChopmyawiitTe akcioMmn BHMIpIOBaAHHA Ta BiAKJIaJaHHA Bijg-
pizkie. Sk nopieEATH ABA BIAPIAKH 13 3alaHUMH JOBXKHUHAMK?
9. JlaiiTe o3HaueHHA cepejHHH Biapisaka.
10. Haiite o3Hauenua Kyra. ik noasavawoTecs KyTH?
11. Hrmnit kKyr HaaWBAETHLCA PO3rOPHYTHM?
12. HAxi kyTH HasuBawThea piBEHMMKM? Hx nopiBEATH ABa KyTHT?
13. ChopmynwiiTe akcioMH BHUMIpHOBAHHSA Ta BIAKJaJlaHHA KYTIB.
fAx nopiBHATH ABA KYTH i3 3aJaHMMH rpagycHHMH Mipamm?
14. Haapits oauuHIiio BUMipoBanHa kyTie., dxi ryTn Hasusa-
IOTHCH TOCTPHMH, NPAMHMH, TynuM#n?
15. JaiiTe o3nauenHa GiceKTpHCH KYyTAa.
16. Jlajite o3padeHnHa napanensHux npamux. Haseite asa Bu-

NajKH B3AaEMHOro posMineHHs nNpaAMHX Ha miaommumi. fAxi
Biapisku (npoMeHi) HASMBAKTHCHA HNapajelbHUMHT

17. Chopmynwiire akcioMmy napajeibHHX NpPAMHX. ¥ 4YOMY IO-
adarae piaminnpiers akciom Bin Teopem? Hasenits npuxnagmn
aKcioM i3 Kypcy reomeTpii.

18. Chopmynioiite i joBejiTs TeopeMy npo JBi npami, napa-
JeabHl TpeTii.
19. ¥ oMy nmoasarae mMeroj AoBeleHHA Big cvnporusHoro? Omnm-

IiTh eTanu MIpKYBaHb ¥ X0/l JOBeJeHHA B1Jl CYOIPOTHEHOIO.
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N8

JaiiTe o3HAYEeHHA CYMIiKHHX KYTiB.

CiopmymioiiTe il JoBeAiTh TeopeMy Npo CYyMiMHI KyTH.
ChopmyntoiiTe HacHiAKKU 3 TeopeMH Npo CYMiXHI KyTH.
HaiiTe o3HaYeHHS BePTHKANBHHUX KYTIB.

ChopmymwoiiTe i1 goBefiTh TeopeMy PO BepPTHKANLHI KyTH.
Haiire o3HAYeHHA KYTa MiX NPAMHMH, L0 NepPeTHHAITLCH.
CKinbKH rocTpHx, TYNHUX, NPAMHX KYTIiB MOMKe YTBOPHTHCAH
B pesyJbTaTi nepeTuHy ABOX NpaMux?

Haitre o3HAYEHHA NEPHEHAUKYISAPHUX NPAMHUX.
Ciopmymioiite TeopemMy npo ABi npami, HepneHAHKYIApHIi
10 TpeThol.

T K
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117,

178.

179.

180.

181.

Ha npawmii nossadeno Touxd A i C rak, mo AC=3. Tou-
Ka B nemxurts Ha Bigpisky AC, npudomy AB:BC=2:1 3uaii-
OiTe Ha miil npamiit yel Touxkm D rtaxi, mo AD+ BD=CD.
Toukn A1 B pyxawrteea no npsaMii. Buagaure, Ha AKY Be-
JHYHHY NepeMiCTUTLCA cepeiuHA Biapiska AB, aRO0 TOYKA
A nepemicTuThca Ha 3 oamHHIL, a Touka B — BHa T oam-
HHAbL., Po3rifaHpTe BHOAAKH PYXY TOUOK B OLHOMY HAaIpiM-
Ky # ¥y HNPOTHJEKHHX HANPAMKAX.

Ha nimiiini nosnaueno Tpu noginku: 0 em, 2 em i 5 cm.
Hk 3a gonmomoro Taxkol diHifkE nodyavearH Bigpisox sas-
poBxKH 6 cm?

Hr 3a ponoMorow KOCHHILHA
3 KyToMm 35° Biagmactn Kyt 40°7
Jano mabnon kyra B 17°

Ak sa gonmomoroio nboro madaoHa
nobyayearn:

a) xyr 75 6) kyr 1077

Hk za gomomorown mabnona Kyra B 27°
nobyayBaTH Bl nepneHANKYAAPHI npami?




182.

183.

184.

185.

Crxinekm KyTtiB, Menmmux Big 180° 30-

bpamxeno Ha puc. 537

IIpomeni b i ¢ ginsTs kyr (ad) ma Tpu

pisai kytu. [oseaits, mo OicexTpHca Puc. 53
kyra (be)e Bicexrpucoro kyra (ad)

Touka M JexuTs 0034 BHYTpiIMHLOI obxacTio Ky-
Ta AOB. Ilpomias OC — GicexTpmca nsoro kKyra. [lose-
aiTe, mo kyr MOC popisuioe miBeymi kytiB AOM i BOM.
Touxka M nexuTh v BHyTpimHiN obaactri kyra AOB. Ilpo-
Minbk OC — OicexkTpuca usoro Kyra. Jloseaits, mo kyr MOC
gopiBHIOE MOAVAIO miBpisauni kyvrise AOM i BOM.

Sagaui aa8 miaroToBkH Ao giarsoctwunol poborm N 1

Ha npomesni 3 nouarkom y Touni A nmobyayiite Bigpiaku AB
i AC rak, mob AB=8cm, AC=5 cm.
a) JSlka 3 TphOX HAHHX TOYOK JEKHTH MiX JBOMa IHIITHM#E?
6) SfAxy pgosxuAy mae Bigpisox BC?

I[Tpomias OL pinpts kvt MON Ha gBa KYTH Tak, Mo
£ZMOL=84" 1 ZLON =18° IIpomiar OK — OGicexTpuca
kyvra MON. 3naiigite kvt KOL.

IIpami a i b nepeTHHaOThCcHA, NPAMA ¢ NapajlejlbHa IIp#-
miit g. HoeeaiTs MeToAOM BijJi CYIpPOTHBHOrO, mo npami b
i ¢ He mapajeibHi.

PisHHIA ABOX CYMIKHHX KYTiB AOpPiBHIOE OJHOMY 3 HHX.
SHalAlTh Ul CYMIXHI KVTH.

CyMa TpbOX KVTIB, 1[0 VTBOPHJHCH B Pe3VIbLTATI NepeTHHY
nBox npamux, Ha 60° Ginsma, Hix verBepTHil KYT. 3HAa-
HAITE KYT MiXK JAaHMMH ODPAMHMH.

Kyrn AOB i COB cymixxknui, npuyomy ZAOB=108° 3 Tou-

ku O nposegeno npomias OD tag, mo £COD =126° Yu € npo-
miae OD Bicexkrpucow kyra AOB? Bianosias oOrpyHTViiTe.

L]
1 Buxonaiite TpeHyBalibHi TecToBi 3aBaanms.
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ICTOPUYHA OOBIAKA

Haijinagmima nayxa. leomerpis, sk i MaTeMaTHKa 3arajaoMm, 3a-
pomskyBagaca 3 morped npaktHuHol AisabHocTi. AnKe ckpiss, ge
UM W npamposann gwoaM, Heobxiano 6yiao sumipwoBatH, obumncio-
BaTH, MipKysat# Tomio. Ilepmi goxkvMeHTANLHI CBigYeHHA HpPO reo-
MeTpu4Hl 3HaHHA Aidmnau go Hac 31 CrapogaBsHworo €runry. Boan
Hiny mopoky 3aTonnoBanM Maiie Bel 3eMenbHl JIMAHKH, OTHe,
ETMNTAHAM JOBOAMJIOCA 1X 3HOBY posmesxoByBaTu. Tak y npoueci po-
foTH JaOOH JisHABATHCH PO HAHNOPOCTIIII BIACTHBOCTI reoMeTpHY-
HHUX (iryp.

Cranosaenns reomerpil. CraHoBaen-
HS reoMeTpil SK BJ4ACHe HAVKH NO0B’s3aHe
3 NpanaMe JaBHLOrpenbKHX yuenux: Da-
seca (opient. 625—547 pp. ao H. e.), Ilida-
ropa (opiear. 570-500 pp. ao H. e.), EB-
nokca (opieat. 408—-355 pp. 1o H. e.). Boan
cpopmynoBanu it gopesn 6araTo OCHOBHHX
reoMeTpHYHHX TBEpPAMKEeHb.

Opniero 3 HaUBHAATHIMHX DOCTATeH
B icropii reomerpil B3acayieHO BBaXa-
eTbecA EBxain AnexcaHapifichrHii
(opienr. 330275 pp. a0 H. e.).
Horo npaus «Hauana» crana
OiApYYHHKOM, 3a AKHM
BHBYAJIM MeOMeTpiio IpoTAroM Maike IBOX THCAY
pokie. EBkiia nepmmum 3acTOCYBAB caMe ToOil
miaxia Ao BHKJIAAY reoMerpil, AKHM KopHC-
TYEMOCH 3apa3 MH: clouaTky copmyaio-
BAB OCHOBHI oaHaueHHA H BIACTHBOCTL
Haiinpoerimux ¢iryp (axciomu),
a motiM, coMpanyYichk Ha HUX, H0-
Big DaraTo IHIINX TBep/KeHb.




Ieomerpia B ¥Ykpainmi. Ilikasi cropin-
KH icTopil po3BHTKY reoMeTpil, sokpema 11
BHKJIAJaHHA B IIKOJl, NoB AsaHl 3 Ykpa-
inoo. Came TyT B ofmii i3 xapkiBcbKHX
rimuasiit panpukiani XIX cr. poanounnas
CcBOIO AianbHicTs BigoMuil negaror AHapii
[erposuu Kucensos (1852-1940), 3za
OiAPVHHUKOM AKOr0 BHBYAIHM reoMeTpiio
nporarom maiixke 60 pokis.

Ilpodecop XapriBecbKOro vHiBepcH-
rery Omnekciit Bacunsoeuu Iloropenoe
(1919—2002) abaraTHB CVY4CHY TIeoMe-
TPl HOBITHIMH AOCHiJj3KeHHSIMH Ta CTBO-
PHB INKiNIbHHH DIIPYYHHK, 3a AKHM
HABYAJOCH KinbKa HOKONIHBL  VYHIB.

HocnigmeHnna Ta BiAKPUTTA BYeHHX-
reoMeTpiB  3acTOCOBYHOTHCA B DaraTrsox
ranyasax Jmwoackkol gisasHocri. Ieome-
Tpif cTajna eneMeHTOM 3arajlLHOMIACBKOL
KVJIBTYPH — ajike Des sHAHHA OCHOB Ieo-
MeTpil HEMOMKJIHMBO ySBHTH cobl cyuacHy
OCBiMeHY JIOAMHY.

0. B. lloropenos

Coopyaskeni 3a IBi—490THPH THCAYI POKIE A0 Ha-
mol epu, czunemcesii nipamidu i eporoaHi Bpaxka-
I0Th TOYHICTIO MeTPHMUYHHX BiaHomens; OyIiBeln-
HHUKH Bie ToAi 3HAJAM YHMMAJI0 reoMeTPHYHHX
BimomocTel i pospaxyHKiB.







Cepes piBEHX po3yMoM — 38 OJHAKOBHX IHIIHX
YMOB — MepeBazKae Toi, XTO 3HAE reoMeTpilo.
Baes ITackaans, sudamuuil ppanuysbruil yvenui

Pons TpukyTHMKA B reoMerpii BasKKO HepeolliHMTH.
Haykosili HegapMa HASHBAIOTE TPHKVTHHEH KJIiTHHAMH
opra"iamy reomerpii. Copasai, ynmano 3i ckaagsimmx
reoMeTpuuHENX (hiryp MmoxEa po3bUTH HA TPHKVTHHKH.

¥ nsomy po3jiiii MM He TLILKH BHBYMMO «BHYTpini-
HiI0 OyAoBY» TPHEVTHHKIB 1 BHaiaumo IXHI BMIM, ale
H JoBejleMO O3HAKH, 3a AKHMM MOMHA BCTAHOBHUTH piB-
HICTH TPHKVTHHKIB, NOPIBHIOIOYH 1XHI CTOPOHH Ta KVTH.
Orpumani B X0l HAIIMX MiIpKYBaHbL TEOPEMH TA CIIB-
BiIHOIIEHHA POSIIHDPATE Balll VABJIEHHA NP0 BiApizKH
H KyTH, napajeibHicTs 1 nepneHANKyAsSpHICTE NPAMHX
HA ILIOMIHHI.

¥ nponeci poas’aayBaHHA 3aja4 1 JOBEAeHHHA TeopeM
Opo BJAACTHBOCTI TPHKYTHHKIB BH MAETe ONAHYBATH
BAXJINEl reoMeTpHYHI MeToAM, IO AONOMOMXKYTHL V MHO-
JANbBHOIOMY BHBYEHHI reomerpil.
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3aMOK — AyiKe BajKJHBa B KHUTTI jwogei piu. Ha samox 3ann-
palTh ABEpl Ocell, 3aMOK BHKODPHMCTOBVIOTH, 11100 3anobirrun BH-
KpajeHHI0O BellocHIeaa. 3a3suyail v KOMILIeKTI HAVTE JeKinbka
OAHAKOBHX Kiauis. Ak nepeBipuTH, 10 BOHH € OAHAKOBUMH?

Ilyxe nerxko. Bouw BigumMHAIOTE TA 3aYMHAKTH TOH caMuii 3a-
MOK, ToDOTO iXHA (hopMa NpHCTOCOBAHA caMe [0 HOro ceKpeTHol
yacTHHW. A #AK mnepeBipuTH, mo iHmi npeaMern oaHakosi?

UOzaavennn

TpukyTHNKOM HA3HBAETHCA reomerpuuna dirypa,
mo CRAATACTHRCH 4 TPhROX TOYOIK {[IL‘[]I_L[lllI TPHEYT-
HilKA), AKI He JeRaTh HAa OJAHIH npaMii, 1 TPLOX

BigpizkiB (cTopin TpHKYTHMEKA), IO ONAPHO

CIOAYYAIOTE 1[I TOYKH.

8

A

Puc. 54. Tpukyr-
HUE ABC

TpukyTHUK MNO3HAYaeTbcd 3HakoMm A
1 mnepedikoM HOro BepHIHH YV AOBLABHIH HO-
CHAITOBHOCTI.

Ha pwuc. 54 3o0pakeHo TPHKYTHHK
i3 pepmuHamun A, B, C 1 cropoHamu
AB, BC, AC. lleii TpHEKVTHHEK MOMHA
nosgaunTn Tak: SNABC, ABAC, ACBA
TOILO0.
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O3navyeHus

Kyrom rpukyranka ABC npw pepmmai A
HazuBaerses Kyr BAC.

KyT TpUKYTHMKA NO3HAYAKOTH TpboMa OyKBamM® (HANpH-
Kaaa, «kyr ABC») afo oamieio Gyksoio, 1m0 BKasye iforo sep-
muHy (Hanpuraaa, ¢kyr A tpukytHuka ABC»).

AKulo BEpIIHHA AAHOTO KYTA TPHKYTHHKA HE HAIEKHTH
AKIHCHL CTOPOHLI, TO KaMXyTh, L0 JAaHUH KYT NpPOTHIEHHI
ni cropoui. B immoMy pasi KyT € ODpuierigM 40 CTOPOHH.
Tax, v rpukytHuky ABC Kyt A — npuneramili go cropin AB
Ta AC i nporunesxuuii cropori BC.

CropoHmn @t KyTH TPHUKYTHMKA YACTO HA3SHBAKTHL ilOro eje-
MeHTaMH.

Oznauenus

Illepumerpom TPHKYTHHKA HA3M-
BAETHCA CyMa JAOBXKHH Ycix iioro
CTOPIH.

Ilepumerp — Bij rpenskoro
«Iepi» — HABKOJIO

i sMeTpeo» — BHMipOW0 —
BHMIipIOBaHHII HABKOJIO

IlepumeTp nosnadaeTbeda OvkBow P.

3a osnauenusam, P, . =AB+ BC + AC.

Byab-AKHi TPpHKYTHHEK oOMesye dacTHHY niomuan. Bea-
FMATHMEMO, 10 TOYKH, AKiI HakemaThb LIl yacTuHHi, po3Mime-
Hi BeepejnHl TPHKYTHHKA, A TOYKH, AKi Il He HajaemxaThb,—
nosa TPHEYTHHKOM.
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Pozgin Il. TpukyTHukmn, O3HaKku piBHOCT] TPHKYTHWMKIB

7.2. PIBHICTb reomeTpyUYHUX QIiryp. PIBHI TPUKYTHUKW

3riino 3 paHilme JZaHUMH O3HAYEHHSMHM, JABA Bigpisakm
(KVTH) HAZHMBAIOTHCA PIBHMMHE, AKINIO0 BOHHM CYMIiIamTBCA HA-
KIajaHHAM. ¥Y3aralsHHUMO e O3HAYeHHA And foBinsHHX diryp.

O3navenns

JAsi reomerpuuni girypn HazsHBAWTHCH
pienuMMK, AKIO BOHH CyMIiIAKTHCA

HaKJaJaHHAM.

Puc. 55. ®@irypu F,
i F, cymimasorbcs

HaKJaJaHHAM

Ha pueyaky 55 sobpameno ¢irypu F
i F,. flkmo yasuru, mo dirypy F, sobpa-
JKeHO HA Npo30pid naieili, To 3a JOMIOMOTOK
HakJIajanua niel muisku Ha dirypy F) (Tum
4y iHm#uM DoxoMm, puc. 55, a, 0) MOMKHA Cy-
mictuti dirypu F i F. ¥V rakomy sunagaky
dirypn F i F; 3a ossauennam pieni. aa
no3HaAUYeHHA piBHOCTI (Iiryp BHKOPHCTOBY-
I0ThH SHAK MATEMATHYHOI pPiBHOCTI «=». 3a-
nuc F, =F, osnayae «pirypa F, nopisuioe
tirypi Fo».

Poasrasnemo pisHi TpukyTHHER!' ABC
i A;B,C; (puc. 56).

3a 03HAYEeHHAM, TAK] TPHKYTHHKH MOM-
Ha cymicTuTH HaxkjJgagaHHEaM. OuesngHo,
0 B pe3yibTaTi HaKNaJaHHA BiAnoBigHO
CYMICTATHCA CTOPOHM H KYTH IIHX TPHKYT-
HHUKiB, TOOTO KOXKHOMY €JeMeHTV TPHKYTHH-
ka ABC signoeigaTume piBHHH eneMeHT TPH-
kyrauka A,B,C,. Nlomosumocs, mo B sammci

! IcHyBAHEA TPHKVTHHEKA, O[O0 JOPiBHIE JaHOMY,
€ ogmicio 3 axcioM maamimerpii. Ijo akciomy mHa-
BefleHO B JomaTtky 1.
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AABC=AA B C, mu Gyjemo BOOPAIKOBYBa-
TH HA3BH TPHKYTHHKIB Tak, mod BepmaHn pis-
HUX KYTiB 3a3HAYaJHCA B DOPAAKY BiAnosij-
Hocti. Ile osnavae: axmo LABC = LA B/C,,
o LAv=_dA, LBAS LB, /C = LG,
AB = A.B . \BC = B.€,,;AC = AC,.

Or:xe, i3 piBHOCTI ABOX TPUKYTHUKIB
BHILJIMBAIOTEL WIICTE PIBHOCTEH BiANOBIAHHMX A : c
eJeMeHTiB: TpH — AJA KyTiB 1 Tpu — pansa
cropin. Ha pwumeyvakax signoeigeo piexi 1
CTOPOHH 3a3BHYAll MO3HAYAIOTL OJHAKO- '
BOK KIJABKICTIO PHMCOK, a BiinoBljHO piBHI
KYTH — OJHAKOBOI KidbKicTio AVKOK ,
(puc. 56). H | ¢

A un npaBmnbHO, 1O TpUKyTHHKH, axi  Puc. 56. Tpukyr-
MAalTh BIINOBiIHO piBHI CTOPOHHM Ta KVTH, mukn ABC i A\B,C,
cymimaiorses mHaknaganaam? Ym moskma  PiBHI
3a piBHICTIO [AeAKHX BIANOBIHUX ejJeMeH-
TiB JOBeCTH piBHiCTH CAMHX TDHKYTHHKIB?
BiznoeicTi Ha 1l nutanHs cupobyvemMo gani.

3anuranng ii zagaugi

186.° Ha npsamiit nosuayeno Tpu TOY-
KH. Un moxyre ni rouku Oyru
BePIIMHAMH TPHKYTHHEKA?

187.° V¥ rpurkyrauky KMP Ha3BiTh:
a) Kyrm, npuiaeriai jgo cropoaun MP;
0) KyT, nporuiaexHuil cropoi KP;
B) CTOpPOHY, NPOTHIEXKHY KYTY K;
r) CcTOpOHH, OpHIerai Ao kyra P.
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Pozgin Il. TpukyTHukK, O3HaKK pIBHOCT] TPHKYTHWKIB

188.°
18’9!

28

190.

191.

=

193.

Nea Tpurkyrauku pisai. Yu pisai ixai nepumerpu?

Ilepumerpn ABOX TPUKYTHHKIB piBHi. Yu 060B’A3K0BO piBHI
cami TPUKYTHHEH?

Binomo, mo £HABC=AA B C,. Un osHauae e, mo:

a) ACAB-= .ﬂ.'ﬂl-AIBl;

6) AABC=AACB?

Bigomo, mo NABC = ADEF. HasBits:

a) KyT, SKHIl y pPeayJbTATl HAKJIAJAHHSA TPH-
KEYTHHKIB CyMICTHTLCHA 3 KyToM E;

6) cropoHy, sfKa B pe3yJabTATI Ha-
KIAfaHHA TPHKYTHUKIB cywMie-
THTBCA 3i cTopoHOW AC;

.‘B] KyT, Akl fopisHioe Kyty C;
CTOpPOHY, 10 gopiBHIOE cTopoHi DE,

Bacobamu nporpamu Geogebra, DG um immoro rpadiunoro

penaKTopa HaKpecaiTs TpHKYTHHK ABC.

a) Buwmipsiire cropoHH TPHKYTHHEKa Ta obuuciaiTe iforo me-
puMeTp.

6) SBmimiTes momoskenHsa toukn C. JJopxHHA AKol CTOPOHH
TPHKYTHHKa He aminmnaca? O0umcrxiTs nepumerp oTpH-
MAHOIO TPHKYTHHEKA.

Haxpecnits rpurkyraux ABC i Bupiskre ioro.

a) Sa gonmoMoron orpHMaHoro mafiaoHA HAKPECIiTh TPHKYT-
HHK MNK, mo gopisHioe TpHKYTHHRY ABC.

6) Ilpukaagites mabnon go TpurkyrEnka MNK rtak, mob
Bigpis-kn MN i AB cymicruamucs, a Toukr C i K ne-
Manu no pisai 6oxm Big npamol AB. Obsegits mabiaoH.

B) Ilepernite pucyHOK no npamiii AB. YUm o6GoB’A3KO0BO
Touk C i K mawoTe 36irtnca?
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194° ¥V rpuryraury ABC AC=6 cm, cropoa AB wmenma,
Hixx BC, ma 2 cm, a cropoHm, npuneriai go kyra C, pisHi.
3HaligiTe NepHMeTp TPHKYVTHHEKA.

Pisens A

195.° TIlepumerp Ttpuryrauxka ABC pnopisrmoe 24 M, npuuo-
‘ My AB=10m, a cropona BC srpuui menma, Hixk AC. Haagits
KVT TPHKYTHHKA, NPOTHAEKHMI oro mHaibiasmii cropomni.

196. Bigomo, mo AABC =/ AKMN. 3uaiifiTs:
a) kyr N, axmo ZC =1255%
0) cropony AB, akmo KM =11 cm;
B) nepumerp TpukyTHHKa KMN, axmo AB=11 cm,
MN =8 cm; KN=T em.

197. Bigomo, mo ABAC = AEFK.
‘ a) Haasits maiibinemmii kyr Tpuryrauka BAC, axmio Hail-
Oinpmuit KyT TpuKyTHHKA EFK € npornne:XHHM CTOpO-
Hi EF.
0) Hassite mHaliMmeHmy cropoHy TpuEyTHHEa EFK, axmo
AB> BC > AC.
B) HaseiTe TpUKYTHHE, 110 JopiBHIOE TPHKYTHHEKY ABC.

198. Ha puc. 57 tpurvranxk ABC mo-
PiEHIOE TPHKYTHUKY 3 BepllHHAa- R Q

MH B Toukax P, @, R. 3ariavirse '
pisricTs AABC = A ... —

199. Tpukyrauk ABC popieHIOE TpH- e
‘ KVTHHKY 3 BepIIHHAMH B TOY- ¢

kax X, Y, Z. 3anumires pis- A
HicTH IHX TPUKYTHHKIB, HAKIIO Puc. BT
AB=YZ, BC=ZX, AC=YX.

200. [Mepexnagits anrnificexon abo iHmMIOKW iHOZEMHO MOBOIO

O TePMIHH «TPHKYTHHK#, 4«CTOPOHA TPHKYTHHKA», «IepPHMETp
S TPHKYTHHEKA», «KYVT TpHKYTHHKA». [lopiBHsAlNTEe ofep:Ranmii

pe3yJabTaT i3 nepekjgajaMM IHIIKNX YYHIB Ta YVUYEHHIH. 87
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Pazgin Il. TpukyTHnkW, O3Hakn pIBHOCTI TPHKYTHHUKIB

Pigens b

201.

O

%

202.

204.

205.

206.

207.

208.

Bupi:kTe 3 apkyina nanepy 4o-
THpH oaHakoBux Qirypu. Hk
MOKHA BIEBHHUTHCA B TOMY,
o BoHM AilicHo ogHaxkosi? Ak
MO{HAa BHKOPHCTATH el cmo-
cib He TinbkM ANA mepeBipkwu,
a i gna creopeHHA Oinbmol
Kinekoceri diryp, mo pisxi
naaum? Poamammoiite orpumani ¢irypm B pisHi Koasopu Ta
oTpuMaiiTe 3aKNANKH AA8 DigpyuyHHKa 3 reomerpii. O6mi-
HAlTeCA saKIaAIKaAME 31 CBOIMH ADY3AMH Ta MOAPYTaMH,

Touku A, B i C nexkare Ha ofHiii npamiii, a Touka D me
nexuth Ha npamiit AC. CrinbKHN TPUKYTHHKIB 13 BeplIHMHA-
MH B JAaHHX TOYKAX MoO;KHA mobvaveatu? 3pobiTh pHCYVHOK.

YV rpukyrauky ABC AB:BC:AC=3:5:7. BuaiifiTs;

a) mepHMeTp TPHKYVTHHEKA, akmo BC =15 mM;

6) HaliMeHIY CTOPOHY TPHKYTHHKA, SKIO HOTO IepUMeTp
nopieawe 60 mm;

B) Halifinbmy cTOpoOHY TPHKYTHMKA, SKIO pisHHDA ABOX
iHm#uX itoro cTopin gAopiBHIOE 4 MM.

ITepumerp tpurkyvTHHKa ABC popieaioe 18 cMm, npudyomy
AB+BC=12 cm, BC+AC =13 cm. Haszsites xyru, npunerii
00 HAHOLILIIOI CTOPOHH TPHKVTHHEKA.

Bigomo, mo AABC=ADEF=AKMN, npuuomy £/ A=45° /F=
=80° ZM =55° 3naitaiTe HeBiAOMI KYTH IIUX TPUKYTHHKIB.
Bigomo, mo AABC=ADEF=/AKMN, npuuomy AB=9 cmM,
MN =8 ¢cm, P, .=24 cM. 3HAlAITE HEBiJOMI CTOPOHM IUX
TPHKVTHHKIB.

Yu moxyTh OVTH PiBHHMH TPHEVTHHEH, V AKHX Haublabmi
KyTH He piBri? Bignosiae o6rpyuryiire.

Axmo mepumeTrpH ABOX TPHKVTHHKIB He pisHi, To # cami
TPHKYTHHKH He € pipHuMH. JloBeaiTs.
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Pigens B

209. Bigomo, mo AABC=AKMN i £A=/N. JlogeaitTs, 1o Tpwu-
kyTHHK ABC mae pisai kyTtH, i HassBiTh iX.
Binomo, mo AABC=/AKMN. Ha3sirts BHaliMeHIIHil KYT TpH-

210.
‘ kyrauka ABC, akmo B TpuryTHuRy KMN ZK > ZN, a ryrT,
nporunexuaui cropori KM, ne naiimennrmii.

211. HMapro Tpukyrauk ABC ta TPHKYTHUK i3 BepIIMHAMHU B TOY-
2ee kax X, Y, Z. Bigomo, mo ZA>/2X, LA</ZZ, ZB>/Z.
M Uy MOMKYTHL JaHI TPUKYTHUKH GyTH piBHMMu?

212, Tpukyrauk ABC popiBHIOE TPHUKYTHMKY 3 BepHIMHAMN

‘ B Toukax X, Y, Z. 3anumiTh piBHICTH OUX TPHKYTHHKIB,
akmo AB=YZ, ZA</ZY, a Bei croporu TpukyTEuka ABC
MAaOThH Pi3HI JOBKHHH.

Q@ mrzmrrrT—

1

Teopernunnii maTepian

* piBHiCTL BipiskiB
» piBHiCTE KVTiB
+ YMOBA I BHCHOBOK TeopeMu

213. Ha croponax pisaux xkyris Bi B, Biggnageso pisxi sigpiskn
BA=BA i BC=BC, ¥V pesyabrari HaRJajaHHsa Kyru B
i B, ta Bigpiskn BA i B A, cymicruaucsa. Yu cymicrars-
cA B Pe3yikTATI TAKOro HakinanaHes Biapiskn BC i B/C?

214, ChoinkHa CTOPOHA JBOX CYMIXHHX KyTiB JLIuTh KyT Mix
OicekTpucaMu OuUX KyTie Hasmia. loeeaiTs, mo gaHi KyTH
npami.
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§ 8. Nepwa o3Haka
PIBHOCTI TPUKYTHUKIB

Ta il 3aCTOCYBaHHA

TiMHacTKa HanoJerIMBO TPeHyeTbhes, Mol noKasaTH Baro-
MHH CHOPTUBHHMH Ta XyAoxHIA pesyiasTati. BoHa nosTopioe
TY caMy pAilo TucaAul pasis, ¢inirpasHo BigTOuye Beli pyxm,
KVTH MiK uYacTHHAMM Tina, A0 MLIiMerpa BHBipsAe Micms
KpinneHHs cTpiuku, A mo a0 J0BXHUHM cTpiuku — un Gyge
BOHA OJJHAKOBOIO, 4H 1l J0BeJeTbhCA KOKHOI0 pasy OpHCTOCO-
ByBaTH 3H0B? Bignosias sae reomerpif: 3a ABOMA CTOPOHAMU
TA KYTOM Mi’K HMMH TPHKYTHHMK BH3HAYAETHCHA OJHO3HAYHO.

8.1. lNepwa o3Haka piBHOCTI TPUKYTHUKIB

3rigHo 3 o3HaueHHAM piBHHX (iryp ABa TPHKYT-
HHKH € PiBHHMH, SKI[0 BOHH CYMiIIawoThca HAKIA-
naHHAM. Ane HA ODpaKTHIIl HAKJACTHM OJMH TPHKVT-
HHK Ha IHIMHWE He 3aBxaAM smoxxanso. Hanpurnan,
y Takuil cnocid He MOKHA NOPIBHATH Bl 3eMelNbHI
minaakn. OT:Ke, BHHHKaE HeoOXigHicTs 3BecTH nH-
TAHHA OpPO PIBHICTE TPHKYTHHKIE 10 NOpPIBHAHHA IXHIX
cropid i kytiB. Ane um Tpeba ANA BCTAHOBIEHHA piBHOCTI
NOPiBHIOBATH Bei micTh eneMeHTIE TPpUKYTHHKIB? Axkmo =i, TO
fAKl caMe eJleMeHTH ABOX TPHKVTHHEKIB MalOTh OVTH BiANOBiAHO
piBEnME, mo6 ui TpukyTHuKkn Oyan pieEumu? Bianoeiae nHa
Il¢ MUTAHHA JAIOTH 03HAKH PiBHOCTI TPHEYTHHKIB.
Hoeepemo nepumry i3 nUX 03HAK.

Teopema (nepma o3uaka pismocrti TpHKyTHHKIB —
3a IBOMA CTOPOHAMH H KYTOM MiMK HHMH)

Axmo aBi croponn it KYT MiZK HMMH OJHOro TPHKYTHHKA BiI-
MOBIIHO JOPIBHIOKOTE JBOM CTOPOHAM i KYTY Mi% HHMH iHmo-

ro TPHKYTHHEA, TO TAKI TPHKEYTHHKH pPIBHI.
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Nosenenusn
Hexait paamo TtpurkytHukn ABC B
i ABC, y axux AB=AB, AC=A/CC,
LA=ZA, (puc. 58). [osememo, mio
AABC=AABC,. A‘él}. E)

Ockinekn ZA=ZA, TO TPHKYT-

uuk A BC, MoxHA HAKIACTH Ha TPH- A
KyTHUK ABC Tak, mob Touxm A i A,

cymicruimess, a cropourn AB i AC A

Haknanuca Ha npomeni AB i AC siamo- : e,

BifHo. 3a ymoBow AB=AB i AC=AC,
omxke, cropoda A B, cymicTuThCA 31 cTO-
pornoro AB, a cropona AC, — 3i cropo-
Hoio AC. Toxi trouxa B, cymictursea 3 Tou-
row B, a rouka C, — 3 Toukow C, Tobro
cropoen B,C, i BC rakox cymicTartscs.
Orixe, v peayabTaTi HAKIAJaHHA TPHKYTHH-
km ABC i A,B/C, cymicrarecsa moBHiCTIO,
robro, HABC=/0A B C, 3a 03HAaYeHHAM,.
Teopemy aoseneno.

Puc. 58. Tpuryr-
Hukun ABC 1 A B ,C,
piBHi 3a aBoMa
CTOPOHAMH H KYTOM
Mij HMMH

Jagaua g

Biapisku AB i CD mneperusa-
I0TheA B Tounl 0, AKa € cepelHMHOI
komxHoro 3 Hux. llopesitTs piBHiCTB
TpuKkyTHHKIE AOC 1 BOD (puc. 59). A A

Poas’'azanna Puc. 59

¥ rpukyraukax AOC i BOD AO = BO i CO = DO 3a
ymoBow, £ AOC = ZBOD 3a TeopeM0i0 Np0o BepTHKAIBHI
kyrd. Omxe, AAOC = ABOD 3a nepmoix O3HAKOKW pPiBHO-
CTl TPHKYTHHKIB.

!'\-_
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ITpakTHuHe 3HAYEHHA [OBeJeHOI TeopeMH OYeBHIHE 3 Ta-
KOro npHEJjJany.

Hexait #a micuesocTl HeoOXigHO BH3IHAYMTH BIACTAHL MIMK
ToukaMu A 1 C, npaMHH Dpoxia MUK AKHMH HeMOMJIHBHH
(pue. 60). Opgun 31 cnocobie BHMipHBaHHA TAKHII: Ha Micoe-
BocTi obmpalTs meBHY Touky O, mo sAKol moxHA aicTaTHCA
3 Touoxk A, C, B, D, i uaa npomenax AQ i CO BigxnanawTh

Bigpiakn BO=A0 i DO=CO.

Puc. 60. BuaznauenHa BijicTaHl Ha micuesocTi 3a JONOMOTOI0
nepumiol 03HaKH piBHOCTI

Bianoeigjro a0 nmonepejfHbol 3ajavi
SNAOC = A BOD aa neplinoio 03HAKOIO piBHOCT]
rpurkyTHuKis. Toxi mykana sigerans AC fo-
pisHioe Bigerani BD, axy MokHa BHMipATH.

IIpoananiavemMo nepmy O3HAKY piBHOCTI
TPHKYTHHKIB. 3riiHo 3 He AJ#A AoBeAeHHS
PiBHOCTI JBOX TPHKVTHHEKIB JOCTATHBO JOBe-
CTH PIBHICTE TPLOX NAP BIANOBLAHHUX eeMeH-
TiB — JABOX CTOpPiH 1 KyTa Mix HEMH. Bumo-
ra moAo Toro, upob piBHI KyTH 000B’A3KOBO
JeXAaNnn Mi piBHMMHM CTOPDOHAMH, € JAViKe
BAMKJIMBOIO,



§8. Mepwa 03HAKA PIBHOCTI TPMKYTHMKIB Ta il 3aCTOCYBAHHRA

Cnpasjni, posragHeMo  TPHKYTHHKH
ABC i1 A B(C, (puc. 61). Bouu He € piBHH-
MM, X044 MAaOTh ABlI nap® BignoeigHo pis-
HUX cropin (AB=A B, BC=B/C), ockins-
ku piei kyru C i C, nemxare He Mix
pPiBHHMH CTOPOHAMH.

3a J0mOMOrol HaBeJeHOro NOpHKJIagy
MH MOKAa3aniW, o TeepmKennsa sHxmo asi
CTOPOHM H NeBHHIl KYT OJHOI0 TPHKYTHHEA
BIAMOBIIHO AOPIBHIOKIOTE JABOM CTOPOHAM
i meBHOMY KYyTY IHIIOr0 TPHKYTHHEAa, TO
TaKl TPHKYTHHKH piBHi» e xubauM. IHakme
Kamydd, MH CHOPOCTYBANH 1@ TBEepAMeHHSA
KOHKpeTHHM npuknagom. Takuit npuknan,
3a JONOMOTOK HAKOI0 MOMHA NOKa3aTH,
o AKech 3arajibHe TBEPAKEeHHA € Henpa-
BHJIBHHM, HASHBAEThHCH KOHTPHPHEJIALOM.
IIpuaoun nobyaoBH KOHTPHpH-
KIaAy AJs CHOPOCTYBAHHS XHUOHO-

/;\
A - C
AF Tk A |G

Puc. 61. JIBi cTopo-

HH H KYT JABOX TpH-

KVTHHKIB BigmosigHo
pieri, ane cami Tpu-
KYTHHKH He piBHIi

ro TBEpIKeHHA HJOCHTH MPOCTHI: Kourpnpuknax — Big narun-
noTpibHO 3MOJeNIOBATH CHTVA- CBKOI'0 ¢«KOHTpa®» — IIPOTH

i, KOJIH YMOBa TBepAMKeHH:A
BHKOHVETbLCH, & BUCHOBOK — Hi.

300pasuMO CXeMATHYHO CHPOCTYBAHHA TBePAMKeHHS 3a J0-

MOMOTOI0 KOHTPOPHKIALY.

HAxmo A, To B A, ane ne B

KoHTpnpHKIaIH BHKOPHCTOBYIOTHCH TiNBKH JI8 CHPOCTY-
BAHHA HeNPABHJBHHX TBepAXKeHb, aJle He ANA JOBeJeHHSA mpa-

BHJIBHHX.
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Pozgin Il. TpukyTHukmn, O3HaKku piBHOCT] TPHKYTHWMKIB

CopocTyBaHHA TBepAKeHbL 3a J0-
IIOMOT0K KOHTPIPHKJAJAIB 38CTOCOBY-
eThCd He TinkkH B MmaremaTuni. He-
Xail, HAOpPHKJAA, AeXTO CTBEPHIKYVE,
10 BCi OTaxM, siKi BOAAThCHA B YKpai-
Hi, BOCEHH JeTATh Yy Bupiil. Ile TBep-
JMKeHHA MOMKHAa CHOPOCTYBATH, HaBi-
BIINM #AK KOHTPOPHKIAA ropodiis.
A cnpocryeatu TBepikeHHA «B yvkpa-
iHCBKIH MOBI HeMae iMEHHHKA, V AKO-
My HAYTE O'ATH HNPHUTOJOCHHUX II0-
CIiJb» MOMKHA 34 JONOMOTOK CAMOTO
CJAOBA ¢ KOHTPHPUKIAMLS .

3anurannan it sagauqi

O

Y rpukytHukax ABC i ABC AC=AC i BC=BC, fAry
pisricTe HeobXiHO AojaTH A0 yMOBM, Imod piBHiCTE DHX
TPHKYTHUKIB MO:KHa OyJji0 0BeCTH 3a NepIIOK 03HAKOW?

216. V¥V rpuxyrmuxkax ABC i ABC, AC=AC i £C=/C, fAry
piBHicTL HeoOXifgHO AOAATH [0 YMOBHM, 00 PpiBHICTE IHX
TPHKYTHHEIB MOKHA OYJIO JOBECTH 3a NEpLIOI0 03HAKOK?

217. Yu wmoxHA crBepmxysatH, mpo NBC=ADEF, akmo
(g)\‘ AB=DE, AC=DF, LA=/ZE?

218. Axio cyMa ABOX CTOPiH i KYT MisK HMMH OJHOIO0 TPHKVT-
HUKa BiANOBiAHO MXOPIBHIOKOTE cyMmi ABOX cTOpPiH i KyTy
Mix HHMH iHIIOrO TPHKYTHHKA, TO TAK] TPHKYTHHKH pPiB-
Hi. Un € npaBunsHuM ne TBep/xkeHHa? HasenitTe koHTp-
NpHKJIaMI.
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§8. Mepwa 03HAKA PIBHOCTI TPMKYTHMKIB Ta il 3aCTOCYBAHHRA

‘ Mpadiumi Bnpaen

219. Bacobamu nporpamu Geogebra, DG um immoro rpadgiuso-
ro pejakTopa HAKpeciaiTh JABI npaMi, LHI0 NepeTHHAKTLCH

B Touni O.

a) Bigknagite Ha opmilli npamiil mo pisHi 6okm Bijg TOU-
ku O pienl eigpiskn OA i OB, a Ha inmiit — piexi Big-
piskn OC i OD.

6) Cooayuire nocnigosuo tTouku A, C, B i D. 3acobamu
NnporpaMH BHALNITE *OBTHM KOJBOPOM OAHY Hapy pis-
HUX TPHKYTHHKIB, cuHiM — iHmy. Sk gosectn piBricts
TPHKYTHHKIB y napi?

220. Haxpecnits TpukyrEuxk ABC.

a) Big npomensa AC sinknaznits kyr CAM, mo aopieHioe
kyry CAB, rak, mob Touku B i M nemxanu no pisHi
fokn Big mpamoi AC.

6) Ha npomeni AM piaxknazaite sigpisox AD, mo jaopieHOE
Bigpiaky AB. Conoayuirs Touxkn D i C.

B) Hoseairs pienicTs TpukyTHHKIE ABC i1 ADC 3a nepuoio
O03HAKOI piBHOCTI TpukyTHHKIB. K Tpeba neperuyru
pHCYHOK, mo0 AoBecTH PpiBHICTL IMX TPHKYTHHKIB 3a
o3HAYeHHAM?

Pigens A

221.° 3a pasumu puc. 62 poseaiTh piBHICTB
rpuxkyraukis ABCi A BC,

B B,
%\ 3(\
x| &1 | 0 A | |8 | &

Puc. 62
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2229

223.°

Ha pue. 63 <ZBAC=/DAC, AB=AD. [loseniTe pis-
HicTs TpuKyTHHKIB ABC i ADC,

Ha puc. 64 ZABD=/CDB, AB=CD. [oseaiTs piBHicTH
TpukyTHukis ABD i CDB.

A D

Puc. 63 Puc. 64

Yepea touky [ — cepenuHy Bigpiska AB — mnposeaeHo
npamy CD, nepnenauxynapuy ao AB.

a) HosexiTe piBaicTs TpuKyTHHKIB ACD i BCD,

6) SBmaiipites goBmuny sBigpiska BC, akmo AC=8 cm.

Y rpukyraury ABC AB=CB, ZA=/C. Touka M — ce-
peaunna ctoponn AC.

a) [oeepiTs pienicTs TpukyTHHKIE ABM i CBM.

6) 3Bmaiigite kvt ABM, axmo ZCBM =25°

3a J0IOMOrold PHCYHKA-KOHTPIPHEJAAY CIpOCTYiTe TBEp-

JMKEeHHSA!

a) aAxmo touka C mexurh Ha npoMeHi AB, To BoHA JeXHTh
mix Toukamu A i B;

) AKIO0 ABAa piBHI KYTH MAaiOTh CIiIbHY BEPILHMHY, TO IIi
KYTH BepTHKAaJLHI.

3a JONOMOrow PHCYHKA-KOHTPHPHKJIAAY CHPOCTYiTe TBep-

A eHHA:

a) axmo npomias OC gianTte Tynuit Kyt AOB \a aBa kKyTH,
To obuaBa i KYTH € TOCTPHMH;

0) HAKINIO ABa NpoMeHlI He NepeTHHAIOTLCH, TO BOHHM mapa-
JeJabHi.



§8. Mepwa 03HAKA PIBHOCTI TPMKYTHMKIB Ta il 3aCTOCYBAHHRA

228. Ilepexknaaite anraificekow abo iHIOKW 1HO3EMHOK MOBOID
O opMyTIOBaHHA MepLIol 03HAKH piBHOCTI TPHKYTHHKIB. 3a He-
% 0DXiAHOCTI NPOKOHCYALTYHTECH 3 YUHTe/IeM iHO3eMHOI MOBH.

Pisens B
229, Ha puc. 65 AD=AE, BD=CE. [Nosemits, mo ZB=/C.

230. Ha puc. 66 Touka C — cepeauna Biapiska AE, AB=DE,
‘ £L1=£2. Noeegits, mo BC=DC.

Piic. BV | Puc. 66

231. Y rpuxyrauky ABC ZA=/C. Ha croponax ABi BC sizg-
KJajeHo pisHi Biapiskn AA, i CC, signosigso. 3uaiigite no-
BuHY Bigpiska AC, axmpo CA, =14 cm.

232. Y rpukyrauky ABC AB=CB. Bicektpuca kyra B nepe-
‘ TuHae cropony AC B Tounmi D. 3mainite gosxHHY Bigpis-
ka AD, akmo AC=8 cm.

233. Bigomo, mo AABC=/AA B C,. Ha cropo-
Hax AB i A B sigknageno pismi Bigpia-
ku AD i A D, signosigso. Ioseaits, mio
LHACD =2AC D

[ il i
234.  Binomo, mo AABC=AABC,. Toukn
‘ D i E — cepeapnan ctopin AB i BC,
a Toukn D, i E, — cepenunu cropin
AB i BC, pignoeigno. Iloeegirs, mo
DE=D,E,.
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IlporynaiiTeca 3 OJHOKJIACHHKA-
MH TA OJHOKJACHHIIAMH CBOIM
HaceJeHUM nyHKTOoM. Peaniavii-
Te HA NPAKTHIL 11e10 HEeNpaAMo-
r'o BHMIPDHOBAHHA BifcTaHl Mix
HeJoCTVIIHMMHM ob’exTamMu Ha
micnesocri. 3a HeoOXigHOCTI BH-
KOpHCTAliTe pyaeTKy. JSHIMITE
HEBEJIMYKEe Bijleo nDpo Bamy
«I'eOMEeTPHYHY NPOTVIAAHKY» .
3pobiTs BHCHOBKH IIPO NpPHYH-
HH, 4Yepea AK1 BADPTO BHBYATH
reoMeTpi B IMIKOJI.

236. 3a A0onoMorol pHUCYHKA-KOHTPHPHKJAAAY CHPOCTYITE TBep-
JAEHHHA.
a) AKWO NpsaMa NapajelbHA CTOPOHI TPUKYTHHKA, TO BOHA
nepeTHHAae JABl 1HIN] HOro CTOPOHH;
6) AKIOO ABA KYTH MAKTh CHLNLHY CTOPOHY Hl ¥ CyMi cKia-
naroTe 180°, To 1mi KyTH cyMixkHI.

237. S8 JONOMOroK PHCYVHEA-KOHTPONPHKJIALY CHPOCTVHTE TBep-
JHEeHHH!
a) AKIO NpAMAa MNepeTHHAE OAHH i3 ABOX NApaJeJbHHX NIpo-
MeHIB, TO BOHA NEpeTHHAE i APYIHH NPOMiHB;
0) axmo OGiceKTpHCH ABOX KVTIB € JONOBHAJABHHMH IIpOMe-
HAMHM, TO LI KYTH BepTHKAILHI.

Pigens B

238. YV rpukyrauky ABC AB=CB, Bicexrpuca xyra B nepe-
tuHae cropony AC B Touni D. Jlosexits, mio npami AC
i BD neprieHMKYJIAPHI.

239. Yepea cepenuny Bigpiska AB nporejseno npamy [, nepnes-
INKyIaApHY a0 npamol AB. JloseniTh, H0 KOMHA TOYKA
npamol | pisHOBiAAaneHa (Je:KHUThL Ha OJHaKoBIN Bigcrani)
Big Touoxk A i B.



§8. Mepwa o3HaKka piBHOCTI TPMKYTHMKIB Ta il 3acTOCYBaHHA

Q MNosTopeHHA nepes BUBYeHHAM §9

Teopernunnii matepian
TA HAacHiAKK 3 Hel
* nepHeHAMKYAApHI npami

Sanaui

240. ¥YaBiTh, 10 HA PUCYHKY 300pase-

HO napy cymiskEmx kyrie i ixni
bicexTpucu. fxa naibineima Kine-

KicTs mpAMEHX KyTiB mMoxke GyTH
HA TAKOMY puUcCYHKY?

241. Ha croponi BC rpuxyrenka ABC noaua-

geHo Toury M, npuuomy LHABAM =/ACAM.
Suaiigite rpaaycui mipu kyrise AMBi1 AMC.
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OnHicld 3 HAHNDOIMMPEHIMHX V CBITI COOPTHBHHX KOMAHIHHX
irop € dyrbon. Majixke xKoxHHH i3 Bac auBuBca (yrdoabHMI
matu abo Baaraal sboaisae 3a ymwobiaeny rkomaHay. Mabyre, He
icHYE TOro, XTo He 4yB X04 OM pas y KHTTL CJIOBO «IIeHANLTL»,
fAKe BBeaH Ao ¢yvrbonbHEX nmpasma axk v 1891 pomi. A um Bei
BHM 3HAETe, L0 M A4 AJI8 HAHECeHHs yJIapy KJaiyTk HAa BijacTaHi
pieao 11 ™ Bixg xaimii sopir? Ilo6 BuKoHaTH L0 gilo, Tpeba aa-
CTOCYBATH INeOMeTPHYH]I NOHATTA — NepHeHJHKYJIAp TAa BiACTaHbL
BiJl TOUYKH 0 ODpamMol.

Ospakn piBHOCTI TPHUKYTHHKIE 3acTOCOBYHOTBLCHA

He TinbKM A5 pO3B’HA3YBAHHA 3agad, aide il mus go-

BEIeHHA HOBHX TIeOMeTPHYHHMX TBepJKeHb, 30KpeMma

H THX, ¥ GopMyJIOBaHHAX AKHMX He 3raJyeTbcA TpH-

kyTHuK. JloBenemo 3a JomoMorow nepuol o3HakM piBHoeri

TPHKYTHHKLIB TeopeMy Op0 OpAMY, M0 OPOXOAHTE Yepesd JaHy TOUKY
IUIOMMHY NepHeHAHKYIAAPHO [0 AAHOI IPAMOIL.

—c]

Teopema (npo icHYBAHHA 1 €IHHICTD
HeprHneHIHKYJASApPHOl npsamMoi)

Yepes Oyab-aKy TOYKY IJIONIHHH MOKHA MPOBECTH
NpaAMY, NepneHIuKyJAdpHyY 10 JaHol, 1 TIABKH OaHy,
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§9. Nepnewankynap ao npamol. Bigcraus Big Toukwn go npamoi

IMepm mHix aooguTH L0 Teopemy, npoaHaniayemo I dop-
myaioBanHAa. TeopemMa MiCTHTH ABA TBepIXKeHHSA:

1) icaye npama, 1m0 OPOXOAUT: Yepe3d JaHY TOYKY ILIOMIMHH

i € nepneHAUKYIAPHOI J0 AaHOI NpPAMOI;

2) Taka npaMa eAHHA.

Ilepmie TBEepAXKeHHA TEOPEMH TOBOPHTh PO IiCHVBAHHSA
npAMol 3 ONHCAHMMH BIACTHBOCTAMH, Apyre — mnpo il eau-
HicTh. KoHe i3 upux TBepAKeHb HeoDXiHO NOBeCTH OKpPeMo.

Josenenns
PoarnsHeMo CHOOYATKY BHIOAMOK, KOJIH
JaHA TOYKA He JIeKHTh HA JaHIi npsmii.

A

1) Ienysauna. Hexaii fano npamy a i rou- 2 D M
Ky A, mo He NeXuTh HA il npamii. Obepe-
M0 HA npaMmii a Toukn B i M Tak, mob kyrt
ABM bye rocrpum (puc. 67).

3a jomomorow TpaHcunopTHpa Biaknane- 5
Mo Bijg npomens BM kyr CBM, mo A0piB-  pu. 7. Tpsama AA,
Hwe ABM, tak, mob touku A i C nemanu NPOXOAHTE 4Yepes
mo pisni Gokm Big npamol a. Ha npowmesni Touky A i mepues-
BC siggnagemo Bigpisok BA, mo AOPIBHIOE  jypevnanua o nps-
Biapiaky BA, i cnonyummo roukm A i AL o4,
Hexait D — rtouka nepeTHHyY Bifnpizxa AA,
3 NpaAMo0 a.

A

Poarnamemo TpHKyTHHKEH ABD
i A,BD. Boan Maworh COUIBHY CTOPOHY
BD,a ZABD=/ABDi BA= BA, 3a
nobygosoo. Orxe, AABD=/AA BD
3a MeplIow O3HAKOK piBHOCTLI TpH-
KYTHHMEKIB. 3BiicH BHIJIHBAaE, M0
LADB=/ADB. Ane ui kKyrua cy-
Mi¥HI, TOMY 3a TEOPEMOIO PO CYMIi¥K-
Hi Ky™H ZADB=/ADB=180°:2=
=90°. Omxe, npama AA, nepneHIHKY-
JAApHA A0 OpAMOI d.
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102

2) Egunicrs. 3acTOCYEMO MeTO] AOBedeHHS Bif cyIpoTHB-
HOIO.

Hexait wepea touky A npoxoaars asi npami b i b, mep-
NeHANKYAApHLI g0 npamol a (puc. 68). Toai 3a Teopemow npo
nBi npami, nepnepauryaapui go Tpersoi, b|b. Ane me me-
MOMJINBO, OCKIABKHM npami b 1 b, maloTs cninsHy TOURy A.
Otxe, Hame npunyueHEa xubae, To6To npaMa, 10 OPOXOAHTE
yepes TOYKY A HepneHANKYIAAPHO A0 OpPAMOl @, €QHHA.

Tenep posrasHeMo BHIANOK, KOJAHM Touka A JIeKHTE HAa
npamiit a. Big 6yak-skol nienpsamol npaMol a 3 NOYAaTKOBOK
TOYKOI0 A MoKHA Biaxkmactu npammii kyr (puc. 69). 3sigcu
BHILTMBAE ICHYBAHHA [NEepHeHJAHKVAAPHOI nNpaAMol, HI0 MICTHTEH
CTOPOHY LILOIO KyTa.

b1 /b,
Ar |
] A a
L

Puc. 68. Jlo npunymen- Puc. 69. Big Gyas-sakol
Hs Opo Te, mo npsami b nisnpsaMoi npamoi a
i b, nepneHAUKYAApPHL MOKHA BiIKJIACTH NpA-
go npamoi a i mpoxo- MHI KyT

AATH Hepe3 TOUKy A

Hosegenns eamHOCTI TAK0l NpAMOl MOBTOPIE JOBEJeHHSH,
nogane suine. TeopemMy goBegeHO.

TeepaenHsa npo icHyBaHHA 1 eMHICTL yiKe 3ycrpivann-
cAd HAM B akcioMax, amge HeobximHicTh HOBOAHMTH IX BMHHKJA
BIepme. ¥ MaTeMaTHIll icHye Hila HHM3Ka TeopeM, aHajxoriu-
HUX noBeaeHill (IX HA3UBAIOTH TeopeMaMM icHVBAHHA 1 €IMHO-
eri). 3aranbHHN MiAXig A0 TAKUX TeopeM NHOJIATAE B OKPEMOMY
NoBefieHHl KOMHOTO 3 ABOX TBEpAMeHb.



59, Nepnexwankynap ao npamol. Bigcrans Big Toukm go npamoi

HeobxignicTe JABOX OKpeMHX
EeTAIB JOBEACHHA KApPTOMA MOJKHA
HNOACHHUTH TAK: TBepAMeHHHA «¥ Jpa-
KOHA € roJloBas He 03HAYAE, 10 IA
rojnosa eauHa. Jlosegenns icHyBaH-
HA NepHol reomerpuyuHol girypu, sk
npasuJio, onucye cnocid I orpuman-
HA. €auHicT, 3a3BUUYAN J0BOAATH
MeTOJ0M Bijli CYOPOTHBHOIO.

9.2. llepnenankynap. BiactaHb BIg TOYKHK

Ao npsaAmol

Oznauennn

[Mepnenaukyaapom a0 ganol npamoi, npo-
peJenuM i3 Toukm A, HazuBaeTheH Biapi-
30K NMPAMOI, NePHeHIHKYAAPHOL 10 aanoi,
OHHM i3 KiHUiB #Koro € Touka A, a apy-
ruM (OCHOBOK NEPHEeHIAHKYAApa) — TouKa
HepeTHHy UHX NpAMHX.

Ha puc. 70 migpizox AB € nep-
OeHAUKYAAPOM [0 npaMoi  a,
npoeejeHnM i3 Toukn A. Touka B —
OCHOBA 1BLOI'0 MNEePHEeHAHKYIApPA.
OckinbkH 3a nNoHepejHLOK Teope-
MO0 Heped TOUKY A MoiHA IpoBec-
TH EHHY NPAMY, HepHeHJUKYIAPHY
mno mpamol 4@, To Bigpisok AB —
€AMHMI NepHneHiHKyIap [0 nps-
MOl @, mpoBeAeHuil i3 Touku A.

B a
Pue. 70. Bigpi-

3ok AB — mnepnenmu-
Kyadp Ao npamoi a
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Pozgin Il. TpukyTHukK, O3HaKK pIBHOCT] TPHKYTHWKIB

3 poBeseHoOl TeoOpeMH BHILTMBAE, IO 3 TOMKH, AKAa He Je-
FHUTE Ha AaHlil npamiil, mMoXHa npoBecTH 0 jgaHol npsamol
HeprHeHAUKYAAp, I TinbKku ofHH.

Ile TBepaeHHs HA3HBAIOTE TEOPEMOW PO ICHYBAHHA
1 €IMHICTE NepOHeHAHKYJAApa 10 ODpaMoi.

Oznavyenns

Bigcranmwo Bix Touku o npamol, AKa He NpoXo-
OHTH 4epe3 JaHY TOYKY, HAZHBACTHCHA JOB/KHHA
nepneHaHKyaAapa, NMPoBeJeHoro 3 JaHOol TOYKH
no paHol npamol.

Inoni BigcTanHIO Big TOYKH O0 ONpAMO] HASMBAKOTH caM Ieill mep-
neHaukyaap. Orxe, Biapisok AB (gme. pmc. 70) € BiacramHio Big
TOUYKH A g0 npamol a.

% W "

3anaua A
Toukn A 1 C nemxars mo oauH OIK

Big npamoi a, AB i CD — sincraxi Big

IMX TOYOK A0 npamol a, npudoMmy AB =

= CD (puc. 71). Hosepits, mo AD = B D a

= CB. Puec. 71

Posp’azanna

PosransneMo rtpurkyrtauku ABD i CDB. ¥ HuX cropo-
Ha BD cninsea, AB = CD 3a ymoBow. 3a O3HAYeHHAM Bij-
crani Bixg Toukm no npamoi AB i CD — nepnenagurynsapu
no npamol a, Tobro ZABD = ZCDB = 90°. Toni &HABD =
= ACDB 3a nepioio 03HAKO0I0 piBHOCTi TpHKVTHHEKIB. I3 nporo
sunnueae, mo AD = CB, mo i tpeba Gyno gosecru.

_ .
)
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§9. Nepnewankynap go npamol. Bigcraus Big Toukw go npamoi

SJANMHTAHHA W 3aga4l

i
S T

242, Yu MOMYTH ABa KYTH TPHKYTHHKA OyTu npaMmumu? Yomy?

243. Ha npawmiii nossaueno ToukKy.
Crinskn depes M0 TOUKY MOMKHA
IIPOBECTH!

a) NpAMHX, NepOeHAMKYIAPHHX 0
AaHOI NpAMOI;

0) nmepneHANKYVIApPiIB A0 ZaHOL mp#H-
Moi?

Yu aMminaTbes Bigmosigl, Axmo Tou-

Ka He JIe)KaTHuMe Ha AaHii npamin?

244, Cepepn reomerpuusaux ¢iryp is sajaHUMHB BJIACTUBOCTAMH
’5’“ BRAMKITE Ti, AKL icHYyIOTE 1 € €AMHUMH!
' a) npomiHb, ZONOBHAJABHUI JO JaHOrO NpOMeHH;
6) siapisok, axkmnil gopiBHIOE nanoMy Biapisky;
B) KYT, CYMiMKHHI i3 JaHUM HEpPO3TOPHYTHM KYTOM;
r) KyT, BePTHKAJLHHN ZAHOMY HEpPO3TOPHYTOMY KYTY.

245. Cepen reomerpuusHnx ¢iryp ia sagaHuMB BIACTHBOCTAMH
”9‘ BKaKiTL Ti, AK] iCHYIOTH, ajle He € €IUHHMH:
' a) npsama, napajenbHa AaHi# npsamiii;
) npsaMa, N0 OPOXOAHTEH Yepes TOYKY M03a JaHOK HNPAMOI0
i € napanelbHOK OAHIH OpAMIi;
B) TO4YKa, [0 € KiHIeM JAaHOro Bizpiska;
r) TodKa, IO JiAHTh JaHHH BIAPIiZOK HABIILI.

@ T

246. IIposegiTs npaMy a i mo3HauYTe TOMKY A, 0 He JEXKHTH HA
i opAMin.
a) 3a J0NOMOroK KOCHHIIA NPOBENiTE Yepes Touky A mnep-
nesankynap AB no pasol npamoi. : 105



Pozgin Il. TpukyTHukmn, O3HaKku piBHOCT] TPHKYTHWMKIB

247.

Pigens A

248.°

249.°

251+

106

6) Buwmipaiire Bigcrans Bifg Touku A g0 npamol a.

B) Ilosnaure Ha jgauiit npamiit rourky C, axa He 3biraers-
ca 3 Toukow B. Bumipsaiite Biapisok AC 1 nopiBHalTe
floro MOBMKMHY 3 [OBMKHHOIO Bigpiska AB. Buciaosrte
NPUOYIIEHHA OpPO Pe3ayJbTATH NOPIBHAHHSA JOBXHHH Bif-
piska AB 1 goB#HH IHIDHX BlApPi3KiB, [0 CHOOJAYYAalOTh
TOUKY A 3 TOYKaMM npamMoi a.

Bacobamu nporpamn Geogebra, DG um immoro rpadgiusoro

penakTopa OpoBefiTs npAMy b 1 mosHEauTe Ha HIH TOUYKY B.

a) 3a AONOMOrolw BCTAHOBJEHOI IporpaMu NpoBefiTh uepes
TouKy B npamy, nepnesHiMKyaIapHY jo npamol b, 1 mo-
aHauTeé HA HiNl Touky A.

6) Ha npawmiit b no piani Gokm Big Toukn B Bigknagite
pisui sBigpisku BC i BD. Cooayuirs Touku Ci D 3 Tou-
kow A. Yu pisei tpukyraukn ABC i ABD? Yomy?

Y rpuryrauxky ABC ZB=90° Hassite
BiAIpi30K, AKHH € BiICTAHHIO:

a) Bia Touxkn C o npamoi AB;

6) Big Toukm A go npamoi BC,

Toukn A, Bi C He nemxars Ha ogHiN
npamiii. Bigpisok AD — Bigcrans Big Toukm A mo npa-
moi BC. Axuii Bigpisok e Bigcranuio sig rourn C go npamoi AD?

YHepea ToOUKY Ha NJAOMHUH]I npoBejeHo TpH npaMi. CKiaskH
NpAMHX KYTiB MO)Ke npu nsomy yresopuruca? Poarnaaste
BCl MOXMJAHBI BHOAAKH.

Bigpizkn AC i BC — nepneHAMKYJISpH, NpoBefleHi 3 To-
yok A i B go mpamol ¢. Yu Momxkyrh Toukn A, Bi C me
NexartTn Ha oaHil npamii? Bignosias obrpyaryiire.



§9. Nepnengukynap Ao npamol. Bigcrans sin Toukwu go npamoi

Pisens B

252. Touka A nemxuTs Ha npamiil a, a Touka B — Ha npawmii b.
Binpisok AB — Bincra#s Bij ToukH A jgo npamoi b i Bin-
cranb Big Toukm B go npsamol a. Bussaure BaaeMHe poami-
mieHHA opaMux a 1 b. Bignoeias obr'pyaTyiiTe.

253. Ha nnomuni nano Touku A, B, C, D, E. Busznaure, aki 4do-

‘ THPH 13 OHX TOYOK JeaTh Ha OAHIN npamii, axmo BD —
BigeTaHb Bin Touku B go npamol AC, a ED — siacrasb Bij
Toukn E po npamoi BD.

254. Bigomo, mo HNABC=AKMN i Biapizoxk AC — siacrans Big
Touku A o npamol BC. fkwuii Bigpizok e BigcTanHio!
a) Big Touknm K go npamoi MN;
6) Big Troukm M no npamoi KN?

255. Bizomo, mo AABC=A0ABC, 1 rouka B nexuTs Ha Biapis-
‘ Ky CC,. Axuii Bigpisok € siacranuio:

a) Big roukn A jgo npamol CC;

6) Big Touxnm C go npsmoi AB?

256. Sirpaiite 3i cBoiMH ApV3AMH Ta
* noapyrammu y ¢yrbon. Obrogo-
piTh, AK 3a AONOMOroOI0 pPyAeTKH
T4 MOTY3KH BUMIpATH BijcTaHb
11 m po ainiil Bopirt, mob OuTH
nenansTi. CopoGyiiTe 3acTocyBa-
™M pexinbka wmertoais. IIpoana-
JiayiiTée OTPUMAHI pe3yILTATH.
SHIMITH Ta 3BMOHTYHTE KOPOTKHIH
POJIMK MpO BAILIY I'PY TA BUMipio-
BaHHA BigcTami go JgiHil BOpIT.

Pisens B

257. Toura D ne:xuTh veepeauHi Hepoaropuyroro kvra B. Biapis-
ku DA i DC — sigerani Big Touku D o cropid Kyra, npu-
yomy DA =DC i BA=BC, [loseanits, mo npomias BD — 6i-
ceKTpHca Kyrta B.
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Pozgin |. EnemenTtapHi reomerpuysi ¢irypu 1a ixul Bnacrmeocri.

Baaemne posMillieHHA NPAMWX Ha NAOWWHI

259.

261.

A

NMosTopeHHA nepep SMBYEHHAM § 10

Teopernunnii maTepian

3anaugi
262.

108

Touxa C — cepeauna sBinpiska AB, sigpisoxk DC — sBigcrans
Big Toukn I go npamoi AB. Jloeexits, mo npomias DC —
bicexTpuca kyra ADB.

ITepexknagiTes aHrmilicekow abo iHINOK 1HO3eMHOKW MOBOKO
yMOBY nomnepeansoi saga4i. CropucraiiTecda pisHMMH Hpo-
rpaMaMu-neperIajadaMi TA DOPiBHSINTE pPeayIbTATH Mepe-
KJagiB IUX TEepMiHIB.

Bigcrani Big cenmng AntoHiBka it BinebHe go npsamol aBTo-
marierpani gopisHwolors 5 KM 1 7 kM Bignosigso. Yu mome
Bifcrans Mix AnToHiEKOK0 Ta Binsaum gopisHoeati 12 KMm;

2 km? Bipnosias ofrpyHryiiTe.

Binpisku AA| i BB, — iacraui Big Touok A i B 1o npamoi c.
Sa axol ymoen opami AB i ¢ OyayTs nepneHIHKYIApHEMEAT
Bignosine obrpyaTyiiTe.

O3HAYEeHHA TPUKYTHHKA Ta HOro ejeMeHTIB
PiBHI TPHKYTHUKH

Y tpukyranky ABC touka M — cepeauna croponm BC.
Ileit TPHKVTHHE OeperHyiHd no npamii AM, npHyoMy KyTH
AMB i AMC ra siapisku MB i MC cymicrunucs. Yu cymic-
TATHCA 3a TAKHUX yMoB KyTH AMB i ACM; einpiaku AB 1 AC?

Binomo, mo AABC=/AA B C, . Ha croponax BC i B,C, nux
TPHKYTHUKIB mo3Haueno toukum M i M, signoeizgxo, npu-
qwomy AABM =/\A B M .JloBeaits piBHICTH TPHKYTHHKIB
ACM i AC M,



3apaa iceye barato HiKaBMX JH3aiiHepCEKHMX NPOEKTIB HeBeJu-
KHX, ajle ay:e KpacuBHMX Ta 3aTHIMHUX OYVAMHKIB ia Tepacoio.
[ITo6 embpaTrn npoexrt, Tpeba poapaxyearmn, AK00 DOyjae BHCOTA
naxy B HAMBMIIIH ToOUIl HaAX piBHEM MHigaord Apyroro noBepxy.
ARmo BUMIpATH KYTH MiM CXHJIAMH JaxXy Ta Tepacoi, a TAKOMK
IMHUPHUHY TepacH, TO [Aall Bce poapaxosyeThesa 06e3 npobaem.
Homy? A ToMy mo0 3a HUMH JaHUMH BiINOBIHUN TPHKYTHHEK
BU3HAYACTHCH OJHO3HAMHO.

¥ nepmiif oaHani piBHOCTI TPHKVTHHKIB pPiBHICTH
ABOX TPHKVTHHKIE Oya0 goBefeHO 3a TPHOMA ejeMeH-
TAMH: JBOMA CTOPOHAMH Ta KYVTOM Mix HuMH. OpHaK
e He €JMHUNl MoKIuBHi Habip enementis, piBHiCTb
AKHMX rapadtye pisgicrs TpurkyTHHKIB., Ille oaun
TaKkui Hablp — ne cropoHa 1 npuaerni Ao Hel KYTH.

Teopema (apyra o3makra piBHOCTI
TPHKYTHHKIB — 3a CTOPOHOIO
Ta MPHJIETJIHMH 10 Hel KyTaMH)
Axuo cropona Ta npUJIeriai g0 Hel KYTH OJHOIO
TPHKYTHHKA BIINOBIAHO NOPIBEHIOIOTH CTOPOHI Ta
NpHIerafuM 40 Hel KyTaMm iHIIoro TPHKYTHHKA,
TO TAKi TPHKYTHHKH pPiBHI.
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Pozgin Il. TpukyTHukmn, O3HaKku piBHOCT] TPHKYTHWMKIB

4

Puc. 72. Tpuryr-
Huku ABC 1 A B C,
piEHi 3a cTOpPOHOKIO

Ta MPHJIErJIHMH

JO Hel KyTaMu

Hosenenns

Hexait nano rpuxkytauku ABCi A BC,
y agax AC=AC, LA=ZLA, ZC=ZLC,
(puc. 72). Hosenemo, mo AABC=/AA B C,.

Ockinekn AC=AC, TO TPHKYTHHK
A BC, moxHA HAKIACTH HA TPHKYTHHK
ABC Ttak, mo6 cropona AC cymicruna-
ca a3i cropomow AC, a Toukm B i B
Jexanu no oaumH Oik Big npamoi AC, 3a
ymMoBow LA=/ZA 1 £C=/£C, Tomy cTO-
pora A,B, maknagernca Ha npomias AB,
a cropona C B, — ma npomias CB. Toui
Touka B, — cnineHa Touka ctopin A B,
i C,B, — nemxatTuMe AK Ha npomeni AB,
Tak 1 Ha npomeni CB, Tobro cymicTHTBLCA
3l cHinbHOK TOYKOWI IHX NPOMEHIB — TOY-
kow B. Tomy cymicrarecs croporm ARB
i AB, a rtakoxx BC i BC. Ore, y pe-

3yaLTaTi HakaajaHHA TPUKYTHHEN ABC i A BC, cymicrarsca
nopHicTio, Tobro 3a osmHauenEam AABC=/AA B C,. Teopemy

JNOBEJIEHO.

10.2. Po3s'A3yBaHHA reoMeTpuyHnx 3agav
«Blf] KIHUA A0 NoOYaTKy»

PoarasneMo npukiaj 3acTocyBaHHA JApPYyrol o3HakM piBHO-
cTi TPHMKYTHHMKIB ANA pos3s’A3yBaHHA 3ajadi.

Jagaua
Ha puc. 73 £1 = £2, £3 = ZA.
Buaitaits kyr D, axmo ZB = 110°. A c

| S

B




§510. Alpyra o3HaKka piBHOCTI TPMKYTHWKIB Ta il 3acTOCYBaHHRA

IMepm wHix HaBecTH po3B’#A3aHHA Iiel zagaudi, cnpobyvemo

BijimOBiCTH HA 3anMTaAHHA: AK came Tpeba MmipkysBaTm, 100
sHAlTH HUIAX A0 HLOTO?

1)

2)

3)

4)

TiIABKH 3amHCATH pOo3B’fA3aHHA, OOBTOPIOYH
MipKyBaHHH Yy 3BOPOTHOMY NOpAAKY — Bijg 4-ro
mo 1-ro OVHKTY.

Conouarky mnpoaHaldisyemo sanuraHHa safgadi. Ham Heo6-
XigHO 3HANTH rpaaycHy Mmipy kyra D. OueBnagHo, mio auasa
OBOrO €Al BHKOPHCTATH 4YHCA0BL gani. Mm mMaemMo jauime
oAHY Taky ymoBy: £B=110° Orxe, MOMHA NPHIYCTHTH,
o kyre B i D maiors Dyt axkock noe'szami. Ak came?

SayBaxumo, mo kyra Bi D e kyramu Tpukyraukis ABC
i ADC signosifno, npuyoMy ofuaBsa IIi KYTH NPOTHJEKHI
cropouni AC. 3pigcu BuHHKae iges npo te, mo Kyru Bi D
MOYyTh OyTH piBHMMH 1 iXHA piBHiCTL MOMKe BHILIMBATH
a pismocri TpukyrHukis ABC i ADC.

HacrynHuii KpoK MIpKYBAHL! YM CHPaBAI TPUKYTHHUKH
ABC i ADC pisnui? dAximmo Tag, To HA migcrasBl Akol o3Ha-
KH MOMHAa JoBecTH Iix piBHicts? Tyr HaM J0NOMOXKYTh
immi ganmi sagaui — piBHocri KyTiB: L1=/22, Z3=/4,
Ak BH Bie 3HaeTe, OBl DapH BiANOBIAHO pPIBHHX KYTIB
posraagaoTbea v (OpMYIIIOBAHHI Apyrol o3HaKHM piBHOCTI
TPHKYTHHKIB, ToOTO caig cunpofyBaTH sacTocyBaTH came Ii.

g OCTATOYHOrO BH3HAYEHHHA XOAY pPO3B A3aHHA 3ajadi
AHINWAOCHA BiiHOBiCTH HA 3aNWTAHHA: AKHX INe JAHHX HaAM
Opaxkye and 3acTOCYBAHHSA ApYrol 03HAKH PiBHOCTL TPHKYT-
HuKiB? 3Biakm IX MoxKHAa JicraTH? 3BepHeMo VvBary, o
KyTH 1 i 3 TpukyrHuxka ABC, a ra-
KoK KytH 2 1 4 TpukyTrEHHKA ADC
€ npuiaernuMu no cropoHu AC, aka,
KpiM TOro, € CONiABHOK CTOPOHOK IHX

TPHKYTHHKIB.
Orxae, muAx BH3HAYEHO 1 JIHUINAETLCH
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Pozgin Il. TpukyTHukK, O3HaKK pIBHOCT] TPHKYTHWKIB

Poar'azannn
Poarnasemo tpukyrtEukn ABC i ADC . ¥ HHX cTOopoHa

[

AC crninsna, £1=2/2, Z3=/4 3a ymoB010, i i KyTH € NpH-
aeraumu go croporn AC. Orxe, NABC = AADC 3a apyrowo
03HAKOIO PIBHOCTI TPHKYTHHKIB.

Kyrin B i D — BianoBifjHO piBHI KVTH pPiBHHX TPHKYTHM-
kis. Omike, £ D=/-B=110°.

BagEaunMoO, 110 B MipKyBaHHAX 1-4
MH [OYMHAIM 13 3anuTAHHA 3ajadi,
a4 MnoTiM BHKOPHCTOBYBAJIH 11 VMOBH,
TOOTO HINAM ¢Big KIHIOS A0 HOYATKY».
¥ BGaraThbox reoMeTpHYHHX 3ajadyax caMe
Tagkuii cnocié MipKyBaHBL JO3BONHE 3HA-
HTH NpaBMIBHHN MIIAX 10 Po3B’A3aHHA.

JanuramHAa H 3agadqi

T

264. |V rpuxkyraukax ABC i ABC, £ZB=/B, ZC=/C, fAxry
piBHicTE HeobOxigHO AomaTH A0 yMOBH, 1o piBHicTe HX
TPUKYTHHKIB MOKHA GVJI0 AOBECTH 3a APYroK 03HAKOIO?

265. Y rpuryraurax ABC i A BC, AB=AB £A=/A, fAry
piBaicTe HeobxigHo momaTH A0 VMOBH, mob piBHiCTE IHX
TPHKYTHHKIB MOMHAa OyJI0 JOBecTH 3a JPYrol 03HAKOI?

266. Yu wmoxuHa crBepaxysaru, mo AABC=ADEF, saxkmo
;g’} AB=DE, ZA=2D, Z/B=/F?
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510. Apyra o3daxka piBHOCTI TPMKYTHHKIB Ta il 3acCTOCYBaHHA

267. Axngo croposa i cyma npuiaeranx Ao Hei KyTiB ogHOro TpH-
KYTHHEA BLANOBIAHO AOPIiBHIOIOTE CTOPOHI # cyMi mpHiIeranx
a0 Hel KYTIB iHINOro TPHKYTHHKA, TO TAKI TPHKYTHHUKH piB-
Hi. Yn npaBmiabHe e TBepa:KeHHAT?

Q T

268. Haxpecairs roctpuit Kyt A i nposezits itoro 6icextpucy AD.
a) Big npomena DA no pisni 6okm Big npamoi DA sigkna-
oiTe piBHi KyTH i nogHauTe ToukM B 1 C — To4kH nepe-
THHY CTOpiH nobyaoBaHMX KYTiB 31 croponamMu Kyra A.
6) Yu pisui rpukyrauku ABD i ACD? fdx ue posectu?

269. Bacobamu nporpamu Geogebra, DG abo inmoro rpagiunoro
[‘: pefakTopa HakpecaiTh Tynuii Kyr A i nposegitrs ioro 6i-
cexkTpucy AD.,

a) Ilposenite uepes Toury D npamy, NepneHIHKYAAPHY 10
npamoi AD, 1 nmozHaute ToukH B i1 C — TOYKH NepeTHHY
nobyaosaHol npAMol 31 cTopoHaM# KyTta A.

6) Bacobammu nporpaMH BHALNITE CHHIM KOILOpOM piBHI
TPHEYTHHKH TA YCHO AOBeAiTH IXHIO piBHICTH.

Pigens A
270.° 3a pauumu puc. T4 gosenits pisuiers TpukyTHHKiE ABC
i ABC,
B Tal Y}
A 6 C AI 6 CI
Puc. 74
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271.°9

272.°

273.

274.

275.

Q

“

276

114

Ha pue. 75 £B=2C, BO=C0, JloseaiTs piBHiCTH TPHKYT-
aukis AOB i DOC.

Ha puc. 76 £ZABD=/CDB, ZADB=/ZCBD. Jlogeaits pig-

HicTe TpurEyTHHKIBE ABD 1 CDB.

A D
Purec. 75 Puec. 76

Ha Gicextpuci kyra B nosHauveHo Touky [), a Ha cTopoHax
kyra — roukn A i C, npuuomy ZADB = ZCDB. 3naiiaits
noe:xuHY Bigpiska DC, axmo DA = 8 cm.

¥ rpuxkyranky ABC AB = CB, ZA = ZC. Bicexktpuca KvTa
B neperunae cropony AC y touni M.

a) Hosexairs piBHicTs TpukyTHHKIB ABM i CBM.

6) Horeairts, mo npami AC i BM nepneHIuKyIspHi.

IlepexnagiTe aHrniiickkow abo IHIIOK IHO38MHOK MOBOH
hopMyIIOBAHHA Apyroi osHakM PpiBHOCTI TPHKYVTHHKIB., Ba
HeoDXiHOCTI NPOKOHCYJALTYHTECH 3 y4YMTeleM IHO3eMHOL
MOBH.

Pisens B E
. Ha puc. 77T £LA=/F, ZADE=
=/ZFCB, AD=FC. Josenits i F oo & -

piBHICTE  TPHMKYTHHKIB ABC
i FED.




510. Apyra o3daxka piBHOCTI TPMKYTHHKIB Ta il 3acCTOCYBaHHA

278.

279.

Ha puc. 78 £ZBAD=/ZCDA,
LCAD=/2BDA, Jlosexits Dpis-
HieTs TpukyTHHKIB ABD i DCA,

Y tpuxkyrauky ABC Ha piBHHX

eroporax AC i BC mnoanadeHo
* * = A D

roukst D i E signosigno, npu-

yomy LCAE=/ZCBD. Jloseairs, | Puc. 78

mo AE = BD.

Bigpiskn AC i BD nepernnaiorsesa B Touni O, ska € cepe-
auHow0 Bigpiska BD, npuuomy AB 1 BD, CD 1 BD.

a) Jlosenits piBHicTs TpukyTHHKIB AOB i COD,

6) 3Bmaiigite goBxuny Bigpiska AC, akxmo A0 =4 cm.

Ha OicexTpuci Hepo3ropyroro Kyra A NDO3HA4YeHO TO4Y-
Ky B. Josenith, 0 nNpaMa, AKA NePOeHAHKYJIAPHA 10
bicekrpucu AB 1 npoxogurs 4epes TouRy B, BigTuHae
HA CTOpPOHAX KyTa piBHI BiapiskH.

BukopucToByIOUH MATIOHOK, HAa-
Buitbess Oyaysaru  OicekTpucy
KYTa, BHKOPHCTOBYIOMH JHIIe
miniitky. OGroeopite 3 oaHO-
KJIACHHKAMH Ta OJHOKJI&CHH-
NAMH JIOBEJIeHHA BiANOBIAHOIO
reomerpuunoro ¢axry. Ilomip-
KyiiTe HaJ THM, AK MOMHA BH-
KOpHCTATH I[I0 ifen AJA CTBO-
peHHA eJleMeHTa JaHlmadTHOro
ausaiiny 6iga Bamoro SVIHHKY.
3a HeoDXiIHOCTI NPOKOHCYIBLTYIi-
TecsHd 3 JOPOCIHMH,




Pozgin Il. TpukyTHukK, O3HaKK pIBHOCT] TPHKYTHWKIB

Pisens B

:

116

3a A0MOMOro KOHTPOPHKJIALY CHPOCTYiTE TBepA:KeHHSA:
«flkmo cropoHa 1 ABa KyTH OJHOro TPHMKVTHHMKA AODPiBHIO-
I0Th CTOPOHI Ta ABOM KyTaM iHIIOTO TPHMKYTHHEKA, TO Taki
TPHKYTHHKH piBHi».

¥V n. 8.1 HaBepieno cnocib 3HaxojyKeHHA BijcraHi mim Tou-
kamMu A 1 C ma micnesocti (mus. puc. 60), mo rpyaryerbes
HA 3acTOCYBaHHI nepmiol o3Haku piBHocTi TpUKyTHHKIB. 3a-
NponoHyiiTe iHIMHE cnocib sHaxom:xkeHHa miel Bigcrani Ha
nifgerasi apyroi osHaku pisHocTi TpHKyTHHKiB., 3maliniTs
MOKJIMBlL BapiaHTH po3B’A3aHHA 3aja4l B iHTepHeTi, obroso-
pirk IX 3 OIHOKJIACHUKAMH TA OJHOKJIACHUIIAMH.

Tpukyraukn ABC i A B(C, pieui. Ha croponax ACi AC,
nosusayedo Touku D 1 D, signosiamo, npuuomy ZLABD=
=ZA B D, Nosepirs, mo BD=BD,,

Ha puc. 79 AABC = ADCB. Josegits, mo AAOB = ADOC.
Ha puc. 80 HA0D = ACOE. Hosepirs, mo HNABE = ACBD.

Pnuc. 79




510. Apyra o3daxka piBHOCTI TPMKYTHHKIB Ta il 3acCTOCYBaHHA

Q NosTopexus nepes BuBYEHHAM § 11

Teopernunuii marepian

» piBHICTE Bigpiskie

* piBHICTH KYTiB

» icHVBAHHA i eUHICTL
nepneHAHKYAApa A0 OpaMol

287. Bimomo, mo AABC = AMNK, AB=BC,
NK = MK, JTlogeaits, mo sei ¢roposu nux
TPHEYTHHKIB piBHI.

288. Toukn C i D nexars no pisui Goxm Bin npamoi AB,
npuuomy ZCAB=/ZDAB, ZCBA=/DBA. Cepen Tpuxyr-
HHUKIB, BEpHIMHAMH AKHMX € faHi Touku, Has3BiTh Ti, mo
ofor’g3K0B0O MawTs ABI pieHi croponu. Bianosigs obrpys-
Tyiire.
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§11. Buan TpuKyTHUKIB.
PisHobegpeHun
TPUKYTHUK, NOro
BNACTUBICTb Ta O3HaKa

¥ vam eTpiMrmMii yac yce ctaHoBATHCA MoblabHuM, Pamim 6van
nuie senuuesHi 6ygisensni kpanu. Tenep uacTo MoxHa 3ycTpi-
TH Jerki xKo3noBi Kpamu, AKI MoxHA nepeMimysaTH, HpHKIA-
Aal0YH HEeBeJIHMKI 3ycHILIdA. 3aBJAAKH YOMY I KOHCTPYKILiA MO-
OinbHA, ane Aerko saxkpimnwoersca Ta godbpe rpumaersca? Tomy
o CTINKHY ONOp KpaHa VEpPLIIeHl cHMeTPHYHHMHE eJleMeHTaMH
3 minHOI cTajdi, AKI CTBOPHIOThH piBHODeApeHlI TPHKVTHHKH.

11.1. BAaAn TpUKYTHWKIB.
PisHoOegpeHnn TPUKYTHUK
TpukyTHuK, Vv AKOro Bcl CTOPOHHM pisHi, HA3HBA-
€TbCA pianocroponnim. ¥V sajadax [0 DonepejHix
naparpagies yie 3ycTpivaBcda TPHMKYTHHK i3 pie-
HEMH cTOpoHaMH. Tarl TPHKYTHHKHM MAKOTh HHIKY
ocobIMBOCTEH 1 3ACAVIOBYIOTH HA OKpPeMHil poarasaj.

Oznauenns
TpHKYTHHK HasHBacThCA piBHobeapenum,

HKII0 B HBOro JBi cTOPpOHN piBHi.

Iei pisui croponn piBnoGegpenoro TpPUKYT- /\\
HHMKA HA3MBAOTLCA DiuHMMM CTOpOHAMM, a4 Tpe- A,_ .2 ¢
TS CTOpoHa — ocHosBol'. Ha puc. 81 so6pake- _

HO piBHOGeaperuit TpukyTHuK ABC 3 Giumumn  Puc. 81. Tpu-

croporamu AB i BC ta ocuosowo AC, KyTHHK ABC —

piBHODEgpEHHIT

' lnozgi B foBLTEHOMY TPHEYTHHKY OJHY 3i cTopiH Tako® 3 ocHoBolo AC
HAIHBAIOTL QOCHOBOD.
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Oznavennsn

TPHKYTHHE HAZHBACTHCH PIBHOCTOPOHHIM,
AKI0 B HBOTO BCi CTOPOHM piBHI.

3asHAYMMO, 10 PlBHOCTO-

/ poumifi TpukyTHHK (puc. 82)
/  makomx € piBHOBegpeHmM, mpu-
YoMy Oyab-AKi ABiI Horo cTropo-
HH MOMHa BBaMaTH OiuHMMH.

: 2 Puc. 82. Pis-
11.2. Bnactusictb 'KyTiB HOCTOPOHHII
piBHOOegpeHOro TPMKYTHUKa TPHEYTHHE

Hoeeagemo BracTusicTs piBHOOELPEHOTO TPH-
KYTHHKA, fAKA NOB'A3YE€ piBHiCTL HOro cTopiH
i3 pismicTio KVTiB.

Teopema (BracTHBiCTH KYTIB
piBHOOEIPEeHOTO TPHKYTHHKA)

¥ pismoGeapenomy TPHKYTHHKY KYTH HpH
OCHOEI piBHI.

Hosenennn

Hexait pado pisHobeapeHHil TPHKYTHHK
ABC 3 ocuaosoo AC. Jloegemo, mo ZA=2C,

ITpoBepemo bGicexTpucy KyTa B. Hexaii BoHa
neperuHae cropory AC B rouni D (pue. 83). Poa-
riasaHeMo TpuKyTHHER ABDi CBD, ¥V Hux cropo-
Ha BD cninevaa, AB=CB ax 6iuni croporu pis-
nobeaperoro rtpuxkyruuxka, ZABD=/CBD 3a 4 Db
o3HayeHHAM OicexTpucu wyra. Orxe, AABD = Pue. 83. Ilpo-
= ACBD 3a nepmon 03HaK00 piBHOCTi TpHKYT- Mins BD — 6i-
HUKIB. mlﬁpuca kyra B
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3eijcu BUNIMBAE piBHICTL BiANOBIAHMX KYTIB MHUX TPHRYT-
HHKIB, To6T0 £A=ZC, mpo i Tpeba OyI0 NOBECTH.

Hacainox
¥ piBHOCTOPOHHBOMY TPHKYTHHMKY BCi KyTH piBHIi.

—

3amaua
IoseaiTs, 110 cepefHHH cTOpiH piBHODEApeHOro TPHKYT-
HHUKA € BepIIHHAMM iHIIOro piBHoOeApeHOro TPHKYTHHEA.

JNosenenns

Hexait ABC — pisnobenpenuii tpu-
KYVTHHK 3 ocHoBow AC, touku D, E, F —
cepequau cropin AB, BC i AC siano-
Bigao (puc. 84). [losepemo, mio TpPHKYT-
auk DEF pisuobeapennii. Posraszemo D E
TpUKYTHUEKN DAF 1 ECF. ¥V aux AD =
= CE sax nonoBuHM piBHUX cTOopiH AB
i CB, AF = CF (ockinsku 3a yMoOBOIO Tou- 4 F ¢
Ka F — cepeauna AC), £A = ZC aAK KyTH Puc. 84
np# ocHoBl pieHOGeapeHOro TPHKYTHH-
ka ABC. Orxe, ADAF = AECF 3a nepuiol O3HaAKOK piBHO-
eri TpukyTHukis. Toai DF = EF ak BignopigHi cropoHu pis-
HHUX TPHKYTHHKiB, ToOTO TpHKyTHHK DEF piBnobenpenmnii.

11.3. O3Haka pisHoDegpeHOro TPUKYTHUKA

Iz momepegunol TeopeMH BHILIHMBAE, 10 B TPHKYTHHKY
npoTH PiBHHX CTOPIH JexKaThk piBHI KyTH. Ajle 4M 3aB¥IAH
CTOPOHH, NPOTHJIEKHI piBHMM KyTaM, MawTh GyTH piBHHMH?
BignosiMo Ha e 3aOHTAHHA TAKOK TEOpPEeMOI0.
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Teopema
(o3naka pieHoOepeHOro TPHKYTHHEKA)

fAxmo B TPHKYTHHKY JBa KYTH piBHIi, TO BiH
pisnOoGe peHMi.

HoBenennsn

Hexait y Tpukytaury ABC £LA=ZC. d| B
HoBegemo, 1Mo neil TPHKYTHUEK piBHoDeq-
peHmii, oy

Hepea Touxky [ — CepeidHy CTOpO-

un AC — nposeaeMo npamy d, nepneHjau-
kynsapuy no AC. Hexait na npama nepe-
THHAE npomias AB B touni B, (puc. 85).
Cnonyuumo touku C i B, ra posrnsmemo 4 D C
TpukyTHukH AB D i CBD. ¥ nux cropo-
Ba B D cninsna, ZADB,=~/ZCDB,=90° L
i AD=CD 3a nobynosow. Orxe, &%LBID = Eac. 85. o ap
= ACB D 3a mepmoio 03Hakow. 3Biacu
AB =CB, £ZBAD=/BCD. Ocgins-
kH 3a nobygosolo Touka B, gemurs
Ha npomeni AB, kyr BAD asbiraerscs
8 kyrom A rtpurkyruuka ABC. Toai aa
YMOBOI TeopeMH i 3a JOBEJEHHM MAEMO:
£ZBAD=/BAD=/BCD=/BCD. Orxe,
3a axKcioMom0 BiAKJagaHHA KYTiB KyTH
B,CD i BCD 3birawoTbca, To0T0 Touka B,
nexuTh 1 Ha npomeni CB. OckinesKH npo-
MeHi AB i CB MaoTh €IUHY TOUKY nepe-
THHY, Touku B i B, abiraioreca, TobTo
AB=CB. Teopemy noBeaeHO.

BeJleHHH O3HAKH
pieHOBGe ApeHOTO

Hacainor
(0o3HaKa PIBHOCTOPOHHBOIO TPHKYTHHKA)

Axmo B TPHKYTHMKY Bei KyTH piBHi, TOo Bin
PiBHOCTOPOHHIN.




Pazgin Il. TpukyTHnkW, O3Hakn pIBHOCTI TPHKYTHHUKIB

Ile TeepmxenHs imwcrpye puc. 86. 3 pis-

& HocTi KyTiE A, B, C BHOAMBae, M0 TPHKYT-
auK ABC € piBHOCTOpPOHHIM.
SazHaYMMO, 110 Tenep MH MaeMo [aBa
MUIAXH JOBefeHHS TOro, 0 TPHKYTHHK piBHO-
A | € benpenmii:
Puc. 86. o 1) 3a o3HaveHHAM PiBHOGEAPEHOTO TPUKYTHHKA
O3HAKM PiBHO- (TobTo noBejeHHAM pIBHOCTI ABOX CTOPiH);
CTOPOHHBOTO 2) 3a o3HakKow piBHODeApeHOr0 TPHKYVTHHKA
TPUKYTHHKA (rofTo goBeAeHHSM piBHOCTI ABOX KYyTiB).

Sanaua 7
Ha npopos:xenni ocuosu AC pisHO-
Geapenoro TpukyTHEHKa ABC mosHa-
yero Toukd D i E, npuuomy AD = CE
(puc. 87). Hoeeaits, mo TpukyTauk DBE
piBHODegpeHnii. D A C

Puc. 87
Hosenenns
Poarnanemo tpuryrauku DAB i ECB. ¥V uux AD = CE 3a
ymoBow, AB = CB ak 6iuni cropoHn pienobenpeHOro TPHKVT-
HHKa ABC. 3a BaacTHBICTIO KYTiB NpH OCHOBlL piBHODeapeHOro
TpukyTENKa ABC £ BAC = ZBCA, toni £DAB = ZECB sk
KyTH, cymiskuai 3 piaumu xKyramu. Orwe, LHDAB = AECB
3a NMepIIo 03HAKOK PIBHOCTI TPHKYTHHKIB.

Sasepuwiumu dosedeHnA ModcHa odHuM i3 deox cnocobis.

1-it enoei6. Ockinekn ADAB = AECB, tTo BD = BE. Orixe,
TpukyTHHK DBE € pipHoDeagpeHHM 3a o3HaAYeHHAM.

2-4 cnoci6. Ocrinexkn ADAB = AECB, o 2D = ZC.
Otxxe, TpHKYTHHK [DBE ¢ piBHobGegpeHHM 3a 03HAKOK DIBHO-

GeapeHoro TPMKYTHHEKA.
[ — =]
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1.4, Npama n obepHeHa Teopemu

I[Ipoananiayemo aei nonepefHi TeopeMu
npo pisHobGeapeHMil TPHKYTHUE, BHALTHBIIN
B KOHIN i3 HUX yMOBY if BHcHoBOK. Baac-
THEBICTL KYTIB piBHOOeApeHOro TPHKYTHHEKAa
MOcHA cQOPMVIIOBATH TAK: ¢« HKINO TPHKYT-
HHK piBHODEApeHHIl, TO B HBOMY JBa KVTH
(npu ocuoBi) piBais. Tenep erae oueBHAHUM,
mo ymoBa mnepimol TeopeMH («TPHKYTHHEK
pisHOOepeHMIT») — Ile BUCHOBOK JApyTrol, a
BHCHOBOK MHepiioi TeopeM# («y TPHEYTHHKY
IBA KVTH € pPiBHHMH») — TO ymMOBa Apyroi
TeopeMHu. ¥ TAKOMY BHOAJAKY JApyra TeopeMma
e obepuenoo 10 nepmol (npamoi).

300pasuMo HAOYHO 3B H30K npamMol 1 obep-
HEHO1 TeopeM.

‘ Hxmo A, To B ‘ HAxmo B, o A

J

Teopema, obepuena g0 aamoi, He 000B A3ZKOBO CHOpPABIMKY-
eTbheda. Poarnsnemo, Hanpuknaj, TeopeMy Npo BepTHKAILHI
KyTH, chopMmyrioBaBiin 11 Tak: «fAKIO ABA KYTH BePTHKANbLHI,
TO BOHH piBHi». 3poaymino, m o obepHeHna Teopema He € mpa-
BHJILHOIO: a/iKe AKINO JBa KVTH piBHi, To BoOHH He 060B’A3K0OBO
BEPTHKANBHI.

HYumano noxibHUX OpHKIANIBE MOMHA Ha-
BECTH 1 3 NOBCAKAeHHOro ;KuTTA. Hanpukaazn,
AKIO YYeHb € CeMHKJACHMKOM, TO BIH BHB4YAaE
reoMmeTpin. ObepHeHe TBepAkeHHA XUDHe: AKIIO
ydeHb BHBYAE reoMeTpiio, 1o BiH He 0DOB’A3KOBO
ceMHKJAacHHK, 60 reomerpiio BUBYaIOTHL 1 B cTap-
mux Kaacax. CopobyiTe camocTiiiHO 3HAHTH
NpHKJIaJIH npaMnx i obepHeHNX TBepAxeHbL B 1H-
IMUX HayKaxX, AKI BUBYAKOTHCH B HIKOJI.
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3anurannsa H 3agavi

0

290.°

291 -1-u

292.

OTixe, KOPHCTYBATHCH TBepyeHHAM, obepHe-
HHM A0 AoBefeHol TeopeM#, MOMKHA JAuile Toui,
KOJIM BOHO TAKOM JOBejeHe.

Yu e pisﬂﬂﬁe,qpem Oyab-AKHH PIBHOCTOPOHHIN TPHKYTHHK?
Y1 € pieHOCTOPOHHIM 6VIL-AKHIl piBHOOeApeHHH TPHKYTHHEK?
Y Tpukyrauky DEF DE=EF., Hassite piBHI KYTH TPHKYT-
m-a!

V rpukyranky KMN ZM=./N. Hassirs pisei cropon
TPUKYTHHKA.

Y rpukytaury ABC cropomnm, npunerai go kyra B, pisui,
i kyru, npunerni o cropoun AB, rakox pisui. Busmaurte
BHJ] TPHKYTHHEKA.

I @)

294.

124

Hmcpecmﬂ. KyT BiBigknaniTs Ha iioro eTopoHax piBHi Bifpia-

Kk BA i1 BC.

a) Cononyuits Toukn A i C. Yu e tpuxkyraur ABC pisHo-
Geapernm? Yomy?

6) Bumipsaiite kytu A i C rpukyrauka ABC. 3pobite BH-
CHOBOK.

3acobamm nporpamu Geogebra, DG unm immoro rpadgiunoro

pefpakTopa Hakpechits kyr A, mo gopisaiwe 60°, i npose-

AiTe itoro GicexTpucy AD.

a) IIposexits wepes Toury D npamy, nepneHIUKYJIAPHY A0
npamoi AD, i nosnaure Toukn Bi C — roukn nepernny
nobyposaHol npAMol 31 cropoHaMu KyTta A,

6) Bacobamu BeTaHOBAEHOI HMporpaMM BHMIipsiiTe CTOPOHM
i1 kyru TpukyTHHKa ABC. 3pobiTh BHCHOBOK.
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*
Pigens A

295.° TIlepumerp piBrOGeapeHOro TPHKYTHHKa AopieHe 2,6 M.
SHalAiTh CTOPOHH TPHKYTHHKA, SAKILO Horo ocHoBa Oinbk-
ma, Hix Diyma cropoHa, Ha 0,2 M.

296.° Ilepumerp pisHoGexpenoro TpukyTHHKa aopisaoe 20 cm.

‘ BHalAITE:
A4) OCHOBY TPHKYTHHMKA, AKINO Horo OidMHA CTOPOHA JA0piB-
Hioe 7,5 cm;
0) DiYHY CTOpPOHY TPHKYTHHKA, AKINO HOro OcCHOBa JoOpiB-
HI0€ 4 cMm;

B) CTOPOHH TPHKYTHHEKAa, SKI[0 Horo DiuHa cTOpoHA BijiHO-
CHUThCH 0 OCHOBM AK J:4.

297. Axmo Giuva cropoHa il KyT, NpOTHIEMHHI OCHOBI OfHOIO
piBHODeApeHOrD TPHKYVTHHKA, BIANOBIHO AOPiBHIOWOTH Div-
Hili cTOpOH] i KYTY, HPOTHJIEXHOMY OCHOBL iHmoro pisHoGeq-
PEHOTO TPHKYTHHKA, TO TAKi TPUKYTHHKH piBHi. JloBeaiTs.
298. Axuo ocrosa it KyT, HpHaAeranit 10 ocHO- C
‘ BH, 0ZiHOrO pisHOGeJpeHOro TPUKYTHHKA
BinmoBiiHO AOPIBHIOIOTE OCHOBI #l KVTY,
[IpHJIErJIoMy 10 OCHOBH, iHINOro pisHo-

feapeHOro TPHKYTHHKA, TO TaKi TPHKYT- 75° 105°

HUKH piBHi. [loBeaits. A B
299, 3a npanuMu puc. 88 noBeliTh, W0 TpH- Puc. 88

kytaur ABC pisrobeapenuii, 1 HaA3BITH

iforo Giuni cTOpOHH. C

J00. 3a panumu puc. 89 nomepnits, 1mo TpH-
‘ kvrank ABC pisHoGegpenuii, i HasBiTh

HOro ocHOBY. 1507
3;{.9 fA B\
Puc. 89
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301. Tpuxyruuxku ABD i CBD pisui (puc. 90). B
Hosenits, mo TpukytEHHEN ABC i ADC
piBHODEApeHi.

302. Y pisnobeapesomy tTpuryranky ABC Tou-

‘ ku A i C— cepepunun Hiunux cropin AB A C
i BC pignmoeiguo. Hoeegits, mo £ZBAC, =

: D

=ZBCA,. Puec. 00

303. IlepexaaniTe anraifickxow abo IHINIOK 1HO3EMHOK MOBOIO

O TepMiHH «piBHOOEApeHMH TPHKYVTHHK», <«pPiBHOCTODPOHHILN

. TPHKYTHHK», «pi3HOCTODOHHIN TpHKYTHHK». CropHcTail-

Tecsa Pi3HMMH MNporpaMaMH-meperJajadaMi Ta NopiBHANTe
pe3yibTATH NepeKiIafiB UX TepMiHIiB.

Pigens B

304, Ilepumerp pieHODEeapeHOro TPHKYTHHKa jopiBHoe 21 M.
SHAaHiTL CTOPOHHM TPHKYTHHKA, AKIO OfHA 3 HMX Oinbma
3a inmy Ha 3 M. CkinbKn po3B’'aakiB mae sajnaga?

305. ITepumerp pisnobeapenoro rpukytanka ABC gopisaioe 18 cMm,

‘ npudoMmy ocHoBa AC menma 3a OiuHy cTopoHy Ha 3 cM.
3HaigiTe mepuMeTp piBHOCTOpOHHBOTO TpHKyTHHEa ADC.

306. VY pisnoGespeHoMY TPHKYTHHKY KVTH, npuierii go 6iusol cTo-
poHn, piBai. [oBeaits, 1o meill TPHKYTHUK PiBHOCTOPOHHIM.

307. HoseniTs, 1o cepeauHH cTOpiH piB-

126

HOCTOPOHHBOrO TPHKYTHHKA € Bep-

IMUHAMM IHINOr0 pPiBHOCTOPOHHLOIO | B
TPHKYTHHKA.

Ha pue. 91 AB=BC, CD=DE. [o- .

sBegits, mo £ BAC=/ZDEC, c E
Pisnobegpeni tTpuxkyrEnkn ABC G \V[
i ADC matork coineHy ocHOBY AC D
(puc. 90). IoeeaitTs pieHicTE TpH- Pue. 91

KyTHHKIE ABD i CBD.
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310. Ha npoposmennsax Oiurux cropin

AB i CB pisaobeapeHoro TpHKYTHH-

ka ABC sinknaneHo piBei Bigpiskwu

BA, i BC, (puc. 92).

a) HosexiTs piBHICTE TPUKYTHHUKIB
AC B i CAB.

6) HosexaiTs piBHICTE TPHKYTHHKIB
ACCi CAA.

311. [Iporynsaiiteca 3 OJHOKJACHHKAMH
Ta OJHOKJACHHIAMH cBOoIM Hace-

* neHMM nyakToM. Biasmirs ma npo-
rYJISHKY MOTY3KY Ta TPAHCHODTHUD.
[TobyaviTe 3a AOMOMOroK MOTV3KH
piBHOCTOpPOHHIN TPHUKYTHHK Ta BH-
MipA#iTe HOro KyTH TpPaHCOOPTHPOM.
Axi pesyasratn Bu orpumanu? Yera-
HOBiTH Ha KoMmn oTepi yn cmaprdoni
Oyab-AKY HporpaMy Alf reoMeTpHYHOIO MOJeNIOBAHHHA. 3a-
cobamm nporpaMu nobyayiite pPIBHOCTOPOHHIA TPHKVTHHE,
notiM BuMipaiiTe fioro KyTH. BHCHIOBITE NpHOVIIEHHA IIOA0
rpajycHol MipH KYTiB PIBHOCTOPOHHBOIO TPHKVTHHEKA.

312, Ha puc. 93 tpuxkyrtauk ABC pisrnobeapennii 3 ocaosoio AC,
rouka D — cepenuna sigpiska AC. JlosesiTs, mo TPHKYT-
HnkKk AEC pisrobeapennii.

313. Ha puc. 94 rpukyrank ADC pisHobGeapenuii 3 ocHoroio AC,
‘ LADE = ZCDE, openitTs, uo TpukyTHuE ABC pisnoGegpenmii,

B B
E
= Vi A E C

Puc. 93 PaoALs

A c
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Pigens B

315,

A4

316.

317.

318.

319.

128

Cdopmynlwiite TBepaxeHHda, obepHeHi:

a) 10 TeopeMH PO CYMIMKHI KyTH;

6) 40 TeopeMHu mpo ABiI npami, napanensHi TpeTiit;
B) A0 nepmol 03HaAKH PiBHOCTI TPHKYTHHKIB.

Akl i3 qUX TBEpAMKeHb € NPABUILHUMHE ]

IIpoananiayiire joBefleHHA O03HAKHM piBHOOEAPEHOrO TPHKYT-
HuKa (pue. 85). Yomy npama d He Moske OYTH napaneabHO:
a) koxxHil i3 npamux AB i CB;

6) oxumiii i3 npamux AB abo CB?

Pisnobegpeni tpukytHuka ABC 1 ADC MawTh CIOLILHY
ocHoBy AC, toukm B i D nexars no pisai 6oku Bijg npsamoi
AC. Binpiskn BD i AC neperunatotkca B Touni K. Iose-
aiTe, mo Touka K — cepemmua Bijpiaka AC,

Pisrobeapeni rpukyrankn ABC i ADC mawTs cniiLHY OCHO-
By AC, Touku B i D nemxars nmo oaud 6ix Big npamoi AC.
Hosenits, mo npami BD i AC pepneHAMKYJIAPHI.

Ha 6iuanx croponax ABi BC pienoGeapenoro TpHKYTHHEKA
ABC Bigknazeno pisai Bigpisku AA i CC, signosigno. Bia-
piskn AC, i CA, nepermmaioteca B Touni O. loeexaits, mo
TpukyTHHK AOC piBHOGeapenuii.

Tpukyrauxku ABC i ABD pieui. [Tosesits, mio iXHA CHijib-
Ha CTOpOHA NepHeHANKYIApHa Jo npamol CD.




§11. Buaw TpukyTHHKIB. PisHobegpeHnit TPMKYTHUK, HOT0 BNACTHBICTL Ta O3HaKa

Q@ M

Teopernunuii marepiau
- cepepuHa Bifpiska

- BicexTpHCa KyTa

* mepIeHMKYNAP A0 HpAMOi

Sanaui

320. JTamo kyr AOB. 3 rouku A nposeseno nepnesgukyasp AD
no npamoi OB. YUIn nexuts Touka O mixk Toukamu Bi D,
AKIO AaHuil KyT roerpuil; rvouii?

321. V¥V rpukyrauxky ABC AB-= BC. Ilposeairs i3 Bepmuau B
Biapisok, mio AiAHTH JaHHH TPHKVTHHK Ha ABa piBHI TpH-
kyraukd. fAki Bnacrupocti mae neit pigpisox? Ilpusegits
HeobXiAHi goBeaeHHsA, BHCAOBITH NPHIOYINEHHA,
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§12. MepgiaHa,
bicekTpuca n Bucora
TPUKyTHUKa. BnactmsocTi

Ta O3HaKu piBHObOen-
PeHoro TPUKYTHUKA,
NOB'sA3aHi 3 HUMW

Manwk y3AB apkyinl KJaiTdacToro manepy i cnpofyeaB Hama-
JNIOBATH TPHKYTHHK i3 JBOMA pPiBHUMHK cTOpoHaMu, mob norim
nepepobuTH jioro Ha KocMmiuHWi kKopabenb. Ane TPHUKVTHHK,
MOB 3a4apOBAHWI, BHXOAHMTH i3 pi3HUMH CTOpOHAMH, AK Horo
He mamawoil. Iligifioma ceerpa i HamamoBana ropH3OHTANBHHHE
Biagpizok y 6 kniTuHOK, i3 iioro cepefiuHM NpoBesia BePTHKAIL-
ol Ha 8 kaiTuaOK. IloTim 3’egmana KiHni Bigpiskis i Manwok
nobauue pisHi cropoHu. «0Oro BoHa poayMHas, — NOAYMAB BiH,

12.1. O3HaueHHna meglaHw, bicekTpucn
N BUCOTW TPUKYTHWKA

Kpim cropin i kyriB, iz Tpu-
KYTHHKOM NOB fA3aHl KilbKa iHIIHX
BaXKJIMBUX eJleMeHTin, o MaioTh
crelliajibHl HA3BH.

Osznavennn

Meagianoo TPHKYTHHKA HA3HBAECTHCHA
BiApPiZOK, WO CHOJYy4Ya€e BepUIHHY TPH-
KYTHHEA i3 cepeHHOI0 TPOTHJIEKHOL
CTOPOHM.

130



§ 12. Mepiana, DicexTpuca M BUCOTa TPUKYTHUKA.

BnacTvBoCTi Ta 03HaKK piBHOOEAPEHOrD TPMKYTHWKA, NOB'AZAHI 3 HWMMK

Ha puec. 95 Blapisok BM € mMeAiaHO TPHKYTHH-
ka ABC. ¥V Oyap-axkoMy TPHKVTHHKY MOKHA NPOBECTH
TpH Megianu — no OoAHiH i3 Kospol sBepmuuan, Hani
Oyze JAoBejeHO, II0 BCI BOHM NepeTHHAKTLCA B OAHIN

rouni (puec. 96).

O3znavenns

BicexTpHcow TPpUKYTHHUKA HAZMBACThLCH BiApisok Oi-

CEKTPHCH KYTa TPHKYTHHKA, 10 CHOJYYA€ BepIIHHY
HBOro KyTa 3 TOMKOI0 HA NPOTHICKHIH CTOPOHI.

= _lﬂ?,

B_._ L. !
AMJH,TC P ; + &

Puc. 96. Tpu me-
Puc. 95. Biapi- AiaHH TPHKVTHHKA
30k BM — mepiana nepeTHHAKTHLCH
TpuKkyTHHKa ABC B OAHii Toumi

Ha pmc. 97 Biapisok BL — bGicek-
Tpuca TpUKyTHHKAa ABC. 3BepHeMoO yBa-
ry Ha Te, 110, Ha BigmiHy Bijg OicexkTpn-
CH KyTa, AKa € npoMeHeM, OicexTpmca
TPUKYTHHKa — Bigpisox. OueBuaHO, 110
OVIL-AKHH TPHKYTHHK Mac TpH 0Oicek-
rpucu (puc. 98). Vel Boum rTakox ne-
peTHHAOTHCA B ofHiil Toumi (umeit daxr
Oype goBegeHo gani).

/f\ l
A L C
Puc. 97. Biapi-

30k BL — BicexkTpuca
TpukyvTHHKa ABC

Puc. 98. Tpu Gicex-
TPHCH TPHKYTHHKA
HepeTHHAITHCS

B OAHi# Touni

' Haronocumo, mo TYT i gani, HaBoAAYM TBEpAKeHHA, AKiI OyavTh
AoBeneHl nisHime, MU He OvAeM0o NOCHJATHCH HA HHX JI0 MOMEHTY,

KoJaR ix OGyae goBegeHO.
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Oznavenus

Bucorow TPHEYTHHKA HAZHBAETRCA MNeprneHIH-

KyJadap, NpoBeJeHUH i3 BepIIHHEN TPHKYTHHEA 0
NpAMOI, 10 MICTHTE HOTro NMPOTHJIEKHY CTOPOHY.

C

A H

Pue. 99. Biapi-
sok BH — Bucora
TpHKyTHHKA ABC

A
A M
Tpu BucoTn

JIeXATh veepeauHi
TPHEYTHHEKA

Ha puc. 99 sigpisok BH — Bucora
TpuKkyTHHKa ABC,

3a TeopemMoO0 HPO iCHYBaAHHA 1 €IUHICTE
nepreHgHKYIApa A0 IpAMol, 3 KOjKHOI Bep-
IMIUHHE TPHKYTHHKA MOM{HA ODPOBECTH Tilb-
KH 0jHY Horo Bucoty. BHCOTH TPpHEYTHHEA
He 000B'ABKOBO JleaTh ycepejuHI HBLOTO.
Ha siagminy Bixg meaian i dicexkTpuc, meaki
3 BHCOT MOKYTh 30iraTucs 31 cropoHaMH
TPUKYTHHKa abo nNpoXoAuTH MO3a HUM
(puc. 100).

.B‘[ . | B
A c

Ilei sucorn sbira- JIBi Bucotn
IOThCHA 31 cTOpOHA- JAeKATH 11034
MH TPHKYTHHKA TPHKEYTHHKOM

Puc. 100. Poamimenua Bucor y TpukyTanky ABC

Bucorn rpukyTHHKa (abo 1XHI npojoBxKeHHA)
nepeTHHAIOTHCA B OAHIN Toumi (me TBepayKeHHS

AO0BEEMO EI‘ﬂﬂﬂHj .
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12.2. Bnactusictb megianm, DicekTpucn n BUCOTW
piBHODEeApPeHOro TPUKYTHNKA

Teopema (BracTueicTs Megianm, GicekTpHcH
i BHCOTH piBHOOEIpPEHOro TPUKYTHHKA)
¥ piBaobenpenoMy TPHKYTHHKY Meniama, DicekTpuca
il BUCOTA, NpoBeaeHi 10 ocHOBH, 30iranTbe.
—— |

Josenenus

HMoeegenna niel TeopeMH CKJIAJAETLCHA 3 TPLOX YACTHH.

1) Hexaii BD — wmexiana piBHODeApEeHOr0 TPHKYTHH-
ka ABC, nposegena no ocuosun AC (puc. 101, a). Hoeeaemo,
mo BD € Tako:x DiceKTpHCOI0 # BHCOTOIN TpHKYTHHKa ABC,

Poarnsauemo tpukyraukn ABD i CBD. V uux AB=CB aa
o3HaAuYeHHAM piBHoOeApeHOro TPHEYTHHEKA, LA =-2C gk KyTH
npu ocHoei pienoGeapenoro rpukyrauka, AD=CD 3a oznauen-
uam megiaan. Orae, LABD = ACBD 3a nepioio 03HAKOK piB-
HOCTI TpUKyTHHKIiB. I3 nporo sunnmeae, mo ZABD=./CBD,
robro BD — bGicextpuca Tpukyrauxka ABC.

Kpim Toro, ZADB=/ZCDB, a ockKinbEHM Il KyTH CyMiMHI,
To o6uaBa BoHM mpami, Tobro BD — sucora tpukyrauka ABC.
Or:xe, Bigpizok BD — mepiana Tpuxyraunka ABC, nposejgesa /10
OCHOBH, — € TAKOXK DiceKTpHCOK H BHCOTOK TPHEVTHHKA.

2) Hexait renep BD — GicekTpuca pieHOGepeHOro TPHKYT-
unka ABC, nposenena no ocaoBu AC (puc. 101, 6). Ananoriuso

B B

. el Y AT D c

a ¥

Pue. 101. Bigpizoxk BD — mepiana, DicekTpuca
il Bucora piBHOOenpeHOro TPHKYTHHKA ABC
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nonepejHLOMY BHOALKY MOXKHA AoBecTH, 10 BD € Tako: Memi-
aHow # Bucotow TpukyTEHMKa ABC. Cnpasai, v nboMy BUmIaj-
Ky MMBD = ACBD sa apyrow osaakoo (£ZA=2C, AB=CB,
ZABD = ZCBD), 3sineun AD =CD, rooro BD — meaiana Tpu-
KyTHHKa, i ZADB=/2CDB=90° tobro BD — BHCOTA TPHKYVT-
HHEKA.

3) Hexait BD — sucora rpukyrauxa ABC. Jlosesemo Big
cynporusHoro, mo BD € wmepianol i1 GicekTpHcolo aaHOro
TpukyTHHka. Hexail icuyiors meniana BD, i Gicexkrpuca BD,,
Akl He abiraworeca 3 BD. Toxi 3a goseseHuM BHINE Bigpiskn
BD,i BD, takox € Bucoramu TpukyTHuka. Orxke, i3 Touku B
po npamol AC npoeegeHo TpH pisHi nepneHgHKYJIApH, 0 CY-
NnepeuyuTh TeopeMi Npo iCHYBAHHA 1 €IUHICTL NepHeHIUKYIAPA
no npamoi. Ia niel cymepeunocTi BHnaMBae, mo sigpiskn BD,
BD, i BD, sbiratorsesa, Tobro BD — wmepiana it Gicekrpuca
AAHOrO TPHKYTHHEKA.

Orxe, v pisHoOepeHOMY TPHKVTHHKY MejiaHa, OicekTpuca
il BUCOTA, IpOBeJeHl 10 OCHOBH, 30iratorbea. TeopeMy goBeieHO.

Hacninor

¥ piBHOCTOPOHHBOMY TPHKYTHHKY MeJiana,
DicexkTpuca if BMcoTa, NpoBeaeHi 3 oauicl Bep-
mHHH, 30iraThcH.

T,
Teopema, obfepHeHa [0 pJaHOI, TaKOX

CIPABAMYETHCA: AKIO B TPHKYTHHUKY Mejia-

Mepgiana — ua, GicexTpuea it Bucora, npoeejeni 3 oxmiei

Bij naTuH- BepIIHHEM, 30iraoTeca, TO TAKHA TPHKYTHHK

CBKOID € piBHODegpeHHMM (ZOBeITL HEe TBEpAKeHHSA
«eMeAlaHyC» — caMocTiitHo).

cepeanii Ha npaxTuni gns po3e’sgyBaHHA 3ajad

|| 3aMicTh JoBeAeHOI TeopeMH YACTO BHKOpPHC-

TOBYIOTH TBep)KeHHS npo sb6ir amme gBOX
ia TprOX 3a3HAYEHHX BijApiakis:
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1) axmo B TPHKYTHHKY MejiaHa H BHCOTAa, NPOBeJeHI 3 ogHIE]
BepIIHHH, 30iraloTheA, TO TAKUH TPHKYTHHK € piBHODegpennM;

2) axkmo B TpUKYTHHKY OicexkTpHca H BHcoTa, DpoBejeHi
3 oa”iel BepmmEM, 30iralwTLCA, TO TAKHH TPHKYTHHK
€ pieHOGeapeHHM;

3) AKINO B TPHKYTHHKY Mefiana ii Gicextpmca, mposeaeni
3 opaniel Bepmimu#H, 3birawTbed, TO TAKHH TPHKYTHHK
¢ pisnobenpeHnM.

Hepmi gBa TBepa:KeHHA NoBefiTh camocTiiiHo. Tpere TBep-
A3eHHA MH poarasaHemo B m. 12.3.

3amaua
HoseniTe pisHicTs piBHOOGEAPEHHMX TPHEYTHHKIB 3a KYyTOM,
OpOTHIEXKHHM OCHOBi, Ta MeJiaHOW, NPOBEJEHO 10 OCHOBH.

Joeenenns B
Hexait ABC i A BC, — nauni pisuoben-
peHi TPpHKYTHMKHM 3 ocHoBamm AC 1 AC,,
BM i B M, — ix mepianu, npuuomy BM =
= BM, ZABC = £A B/, (puc. 102). Jio-

Befemo, mo AABC = AA BC,. A i C
Posrasnemo Tpukyrankn ABM i A B M .
Y mux BM = BM, 3a ymosBow. Ockiabkn 3a Tt

BIACTHBICTIO Mefjianu, DiceKTpHcH #l BHCO-
T# piBHOOeApeHOro TpuryTHHMKa BM i B.M,
€ Takox OicekTpHMcammu piBHMX KyTiB ABC
iAIBlCI, o FABM = iAlBlMl. Kpim Toro,
Biapiskn BM i B M, — sucoru pisHobeape- 4, M, 0,
HUX TPUKYTHUKIB, ToMmy FABM = /A B M, = Prc
= 90° Otxe, NABM = &AIBIM , 3a npy- ’
roid 03HAKOIO PiBHOCTI TPHKYTHHKIB, 3Binku AB = AIBI, a Tomi
it BC = BC,. Orxe, pani Tpukyranku ABC i A B C, pisni
3a MepIIol O3HAKOW DIBHOCTI TPHUKYTHHKIB, mjo i Tpeda byio

AOBECTH. — — —
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12.3. JoparTkosi nobygosu B reoMmeTpuuHMX
3apavax. Meron noABOEHHA MedliaHn

s posB’AsyBaHHA JeAKHX MeoOMeTPHUYHHX 3agad moTpibHO
npoBOANTH aojaTkoBl nmobyaoem, Tobro gobymoByBaTh Biapiskm
il KyTH, He aragafni B ymoBi sagadi. Ile pobursca gnsa orpuMan-
HA AonomixkHUX (Qiryp, poarnaj] SKuUX Jo3Boase 3HalTH abo
nosecTH HeobxinsHe. IcHVIOTH NeBHI BHAH AOJaTKOBHX mobvios,
AKiI 3acTOCOBYIOTH HaMuvacrime. OauH i3 HEHX MH pO3rISHEMO
B HAacTVIOHi#A samaui.

3anaua

Hrmo B TpUKVTHHKY MeagiaHa it GicexTpHca, npoBegeHi 3 ofx-
Hiel BepmuHM, 30iraThes, TO TAKHN TPHKYTHHK piBHOOeape-
Huil. [loBemiTs.

HJoBeneHnns B
Hexait BD — wmepiana it GicexkTpuca jga-
Horo TpurkyTHHKA ABC (puc. 103). Hosene- 12

MO, o TpRKYTHHK ABC € pisHODEepeHHM.
Ha npomeni BD Bin Touks D Biaraagemo
Bigpizox DB,, mo aopisHwoe BD (robro mo-
neoiMo mepniany BD). '
Poarnamemo rtpuryrEnkn BDC i B DA. a{

Y aux AD = CD 3a oaHaueHHAM MeJiaHH,
BD = B,D 3a nobyaosow, £BDC = /B DA 3 "

ax pepruxansni. Omxe, ABDC = AB DA p '1{}3

3a Mepilow O03HAKOK PIBHOCTI TPHKVTHHKIB. e

3BifcH BUmIMBaE, Mo 3 = Z2 i AB, = CB. PosrnaseMo Te-
nep TpUMKYTHMK BAB . 3 oraaay Ha Te, mo BD — OGicekrpuca
Kyra ABC, maemo 21 = 22, roni £1 = Z3. Ba 03HaKOWO piB-
HOOEPEHOTO TPHKYTHHKA TPHUKYTHHK BAB, € piBHOGejpeHHM
3 ocuosow BB,. 3Bincm AB, = AB, a OCKiILKM 3 JOBeJeHOrO
AB, = CB, 10 AB = CB. Otxe, TpuryTHux ABC pisHobeapenuit,
m1o if Tpeba 6Gyao goBecTH.

B —
136 -_——— "
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IIpoananisyemo poas’asanns uiei sagaui. Bigobpasen-

HA BCiX JaHMX YMOBH HAa PHCVHKY He BHABHMJ0 Habopy
eJeMeHTIiB, AKi J03BOJAKTEL 0JApa3y pO3NOYATH J0BeJeHHH.
Ile saymoBuiao HeobXigHICTs: AoAATKOBOI NMoDYAOBH, 3aBIAKHN
AKilf yrBOpHBCA monoMixkHmuil TpukyTHHK B DA, JloBismm
Horo piemicTs i3 rpurkyTEHukom BDC, mu gictamm noaaTkosi
piBHOCTi Binpiskis Ta KyTiB i poas’asanu sagauy.

Hopatkoea nobygoea mnoasAragza B NOABOEHHI Biapis-

ka BD. Taka nobyjoBa BHKODHCTOBYEThLCH HaldacTinie
caMe [ MeJlaH TPHKYTHHMKIB, TOMY MeTOjJ [AOBEeJeHH:,
010 I'PYHTYETHCA HA Hill, HASMBAIOTH METOAOM NOJABOCHHN
Megianm,

3anuTanua i sagauqi

322.

LAV

324.

325.

&
E

¥ rpurkyrauky DEF nposegeno Biapi-
3ok EA (puc. 104). Buznaure, un € meii
Bigpizok wmegiaHow, OicexkTpucow abo
BHCOTOK [JAHOr0 TPHKVTHHKA, HAKIO:

a) DA=AF; _
6) £DAE=/FAE; T 1T
8) ZDEA=/FEA; ey 102

r) DE=EFi DA=AF.

1 Moke JeaTH BcepejuHl TPHKYT-
HHUKA TLIBKH OJHA 3 TPHOX HOT0 BHCOT;
TibKH ABi 3 TPhOX Horo Bucot?

Y mosxe mepiaHa TpUKyTHHKA 3bira-
THCH 3 HHoro BHCOTOW, ane He 3biratTuca
3 DicexkTpHcol0, TPOBEeJeHOW 3 Tiel ca-
Mol BepIIHHHT

Y rpurkyrHurky ABC Biapisok AD — wmepniasa, Gicek-
Tpuca i Bucora. HaseiTe piBHI cTOpOHM TPHKYTHHKA.
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326. Y tpukytaury ABC ZA=/C., BicexTpuca sKOro 3 KyTiB
TPUKYTHHKA 36iraeThcs 3 MeliaHoK Ta BHCOTOIO?

327. ¥ pierobegpenomy, aje He PIBHOCTOPOHHBOMY TPHEYTHHKY
nposefeHo Beci MegianH, bicexkTpucH #H BHcoTH. Cxiaskm
pisux Bigpiskis npoeegeno? fk szmiruThCcH BignOBiAL,
SKINO JAaHMH TPHKYTHHK € piBHOCTOpPOHHIM?

T @A

328. Haxpecnits mepisrobenpenuii TpukyrHux ABC.

a) Iloamautre Touky M — cepeanny cropoEun BC. Ilpose-
AiTe Bigpisok AM. fAx Binm HasuBaeThcA?

B) IIpomesite OlcexkTpucy kKyra B 1 nossaure Touky L
ii meperuny 3i croponoio AC, Sk HasuBaeThca Biapi-
sox BL?

B) IIposegites iz Touxkm C nepnenguxyaap CH po npsa-
moi AB. flk BHasuBaeThcA nmobyjaoBaHHl BiApisok y TpH-
KVTHHUKY ABC?

329, 3acobamu nporpamu Geogebra, DG um immoro rpadiusoro
D pejaktTopa HakpecaitTe pisHOGeapenuit TpuryTHHK ABC
3 ocHOBO AC i TynuM kKyrom B. 3acobaMH BCTAHOBJIEHOIL
OporpaMy MNpOBeliTsE 4Yepesd ToO4YKY A npamy, neprneHIHKY-
aapuy mo BC.
a) Ilpoeepitre Bucoty AD. Hu nexurs Touxka D Ha BiApisky
BC?
0) Ilposesite mepiany BM. Hu e pisEum#p kytu ABM
i CBM? Yomy?

Pisens A

330.° V¥ pisuobGeapenomy TpukyrHuky ABC Bigpisox BD — mepgia-
HA, NpOBeJieHA 10 OCHOBH. SHAHAITh NepUMeTP TPHKVTHHEKA
ABC, axmo P, . =12 cm, BD=4 cmM.
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a31.°

332°

333.

334.

335.

¥ pisnobenpenomy TpuryTHEnry ABC Bigpisox BD — mepia-
Ha, NpoBefieHa A0 OCHOBH. 3HaMJAIThE NepHMeTp TPHKYTHUKA
BDC, axmio P,, =18 cm, BD=5 cm.

YV tpuryvranky ABC ZA=/C, BD — bicekTpHca TPHKYT-
auka. Jlosegits, mo AD=CD.

Y rpuxkyraury ABC sigpizoxk CD e mesiano i BUCOTOW.
Hosenits, mo £A= 2B,

Ha Bucori MP piBHOOeapeHOr0 TPHEVT-
Huka KMN 3 ocHosoww KN nossadeHo M
rouky O (puc. 105). Hosegits, o Tp#u-
kyrHuk KON pisrobegpenmnii.

Y pisnobeapenomy TpukyTHHKY KON3 oc-
oo KN Ha npogosenHi bicexTpu-
cn OP noasaueno Touxky M (pmc. 105).
Hosenirs, mpo rpuryrauk KMN pisno-
DegpeHuil.

336. HoeeniTs, mio mMegiaHM piBHUX TPHKYT-
HHKIB, OpoBeJeHl A0 BIANOBIJHO pIBHHX
CcTOpiH, piBHI.

337. Hoeenits, uio OicekTpHCH pIBHHUX TpH-

‘ KYTHHRKIB, nNpoBejieHi 3 BepmuH Bignosia-
HO piBHHX KVTiB, piBHI.

338. Iepexnanits anraificekol abo iHmMO0

O 1HO3EMHOK0 MOBOK TepMIHH «MealaHa

\ TPHKYTHHEKA», «DiceKTpHCca TPHKYTHHKA», «BHCOTA TPHKYT-

Huka». [lopisHaiiTe oep:xaHuil peayabTaT i3 NepeKJaaJgaMH
IHNIMUX Y4YHIB Ta Y4YeHHIb,

Pisens B

339. V¥ pisnobegpenomy Tpukyraury ABC sigpisoxk BD — Gicex-

TpHCa, NpoBejieHAa [0 OCHOBH. 3HANAITE 11 JOBKHHY, AKIIO
nepumerp rpukyrauka ABC pgopiBaioe 28 em, a nepumerp
rpukyTEHka ABD nopisaoe 20 cm. 139
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341,

342,

B

345,

347.

140

Armo MegiaHa TPHKYTHHEA ALIWUTE HOr0 Ha ABA TPHKYTHH-
KH, IepHMeTpH AKHX pPiBHI, TO AaHMH TPHKYTHHUK € pPiBHO-
bexpenum. [oBeniTs.

HdoBeniTe, mo B pieHODeIpeHOMY TPHKVTHHKY MeliaHH, IpO-
BefieHi o GiYHHX cTOpiH, piBHI.

Hosenite, uio B pieHODEApeHOMY TPHKYTHHKY OicekTpHcH,
nposejieHi 3 BeplllHH NPH OCHOBL, piBHI.

Tpukyraukun ABC i DBC pieri (puc.
106). [loeniTs, 110 TOYKA NepeTHHY Bia-
piskis AD i BC ginure Bigpisoxk AD
HABITI. |

IMepnenauxynsapni siapiskm AD i BC ‘r D
neperuHawTkcas B Touuni 0O, npuuomy
ZABC=/DBC (puc. 106). oseniTs, €

o Tpukyrauk ACD pisuobespenunii. Puc. 106

JloseniTs piBHicTE piBHOGEApEeHHX TPHKYTHHUKIB 3a OCHOBOIO
TA MNPOBEJEHOK N0 Hel MeaiaHoo.

Hosenits piBHicTs piBHOGeApEeHHX TPHKVTHHKIB 3a KyTOM,
NPOTHAEKHMM OCHOBi, Ta BHCOTOK, NPOBEJAEHOK 3 BeplliH-
HH IIBOT0 KYTAa.

BukopucToBYIOUH  1Je0, 0O-
IaHY HA MAJIOHKY, 3HalIiTh
Bifjcranb Big cnoocrepiraua (A)
no pepera (B), poaramoBaHOT0
3a rpaJgbHUM [OJIeM CTajioHy,
AKIO [0 I'PalbHOMY MOJK XO-
AUTH He Mo»Ha. Pasom i3 Ko-
MAaHA0K CBOIX OJHOKJACHHMKIB
Ta OAHOKJACHHIL cHnpobviiTe
BigTBOpUTH Bignoeiaui ail Ha wMmicuesocrti. Ilicaa nworo
BHMipaliTe mMVKaHY Bijgcrans Hanpamy. IlopiBasaliTe aBa
orpumaHi pesyabratH. OOGroeopitb, YOMY BOHH MOMVTh
BigpisHATHCA.
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Pisens B

348,  [lopezirs piBHiCTE TPHKYTHHKIB 34 CTOPOHOI0, IIPHJIErIHM
KyToM i OiceKTpHCOIO, NPOBEIEHOI 3 BEPIIHHH I[LOr0 KyTAa.

349. Hosegires pismicTs TPHKVTHHKIB 3a cropoHoio, MefiaHolo,

‘ [IpOBeJeHoI0 JO Iiel CTOPOHH, Ta KYTOM MiX HHMH,

350. HNoeeniTs piBHICTE TPHKYTHHKIB 3a MejliaHOK Ta JABOMA KV-
TAMH, HA AKi BOHa AiIHTH KYT TPHKYTHHKA.

351. JloBeiTs pIiBHICTE TPHKYVTHHKIB 3a KyToM, OiCceKTpHCOID,

‘ NPOBEEHOI0 3 BEPUIMHHM NIbLOTO KyTa, 1 KYTOM, AKHH BOHA
VTBOPIOE 3 MPOTHJIEKHOK CTOPOHOI).

Q Nosropennn nepen BuBYEeHHAM §13

Teopernunnii matepian

* piBHiCTH TPHKYTHHKIB
* pieHODepeHHH TPUKYTHHUK

S3anaui

3b2. Harno TtpukyrHuku ABC i1 A BC, y akux AB=AB,
BC=BC, £A=/A, ZB=/B. fIxy i3 4oTupnox HaHHX
YMOB MOYHA BHKIIOYHTH, 1100 PEIITH YMOB BHCTAMHIO AJA
NOBeJIeHHSA PIiBHOCTI TPHMKVTHHKIB 3a Nepliol O3HAKOW; 3a
ApYyroio o3HaKoio?

353. Tpukyraukn ABC i AB,C malors cninbay eropony AC, npu-
yomy Touku B i B, nexars mo pisni Gokm Big npamoi AC,
ZBAC= /B AC, Ha3BiTh 10AaTKOBY YMOBY, Heobxinuy anas
NOBeleHHsA piBHOcTI TpHKYTHHKiIBE. Hasenits yeci momnmnsi
Bignosiai.
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' §13. Tpets o3Haka
PIBHOCTI TPMKYTHUKIB

Ta il 3aCTOCyBaHHA

Opsa pojamHa BHpIIIMIA BAACHUMH CHJIAMHM 3po0HTH pPEeMOHT.
IToxnelnu HOBI mmnanepu, ajle KilMKa NLOMY He 3paaina i yTBO-
pHaa KirrsMm gipky v Buraaai tpukyrEniga. <sHy, mo x, —
CKAa3aB TaTo, — Hiuoro crpamsoro. Jlasaiite i3 saaumkis mna-
Jep 3pofMMO TPHEYTHHK i3 TAKMMH CAMHMH CTOPOHAMM, SK Ha
NOMKOAMeHiil yacTuHi, 1 npukiaeiMo iloro spepxy, HIiXTOo H He
nobaunThs. «A AKNIO BHI{le He TAKWN TPMKYTHHK, — CHOHTAJH
HiTH, — MH 3 MipAJId TiILKH CTOPOHH, a4 He KyTH?» <«[eomer- |
pia, moi mwbil» — nocmixnysca TaTto. ;
e A e e

13.1. Tpera 03HaKa pPIBEHOCTI TPUKYTHUKIB

3acTocyeMo BJAACTHBOCTI piBHoDeapeHOr0 TPHKYT-
HUKAa [A7d J0BeJeHHA TpPeTbOl 03HAKH DIBHOCTL TpH-
KYTHHKIB.

Teopema (Tpers o3Haka piBHOCTI
TPHKYTHHKIB — 3a TPLOMA CTOPOHAMH)
fAximo TpH CTOPOHH OJHOrO TPHKYTHHKA BiANOBIIHO
HOPIBHIOWTH TPHOM CTOPOHAM IHIIOr0 TPHKYTHHKA,
TO TaKi TPHKYTHMKH piBHi.

Hosenenns

Hexaii gano tpuxkyraukn ABCi A BC, y axknx AB=A B,
BC=B,C,, AC=A/C,. losenemo, mo AABC = AA BC..

Mpuknagemo Tpukyrank A, BC, no tpukyrauka ABC rak,
mob BepmmHa A, cyMmicTHnaca 3 BepmuHow A, Bepmmua B, —
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§13. TpeTA 03HaKa PIBHOCTI TPMKYTHMKIB Ta il 3aCTOCYBAHHA

3 sepminHOK B, a Troukn C1i C, nexanu no pizHi 6oxkn Bijg npa-
moi AB. Moxausi TpH BHOAIKH:
1) npomiaes CC, npoxoanTts yeepeauni kyra ACB (puc. 107, a);
2) npomins CC, npoxoauts noza kyrom ACB (puc. 107, 6);
3) npomins CC, abiraerbca 3 ojHiew 31 cropin kyra ACB
(puc. 107, 8).

Puc. 107. Ilpuknananus TpukyTHuka A B C,
no rpukyrHuKa ABC

Posrnanemo eunagku 1 i 2. OckinbKH 3a YMOBOK TeopeMH
AC=AC i BC=B,C, ro rpukyraurku ACC, i BCC, pisnoben-
peri 3 ocuoBow CC,. 3a BnacTueicTio piBHOGEIpPEHOrO TPHKYT-
auka Z1=/2, £Z3=24. Toni £LACB=-ZAC,B ark cymu (abo
piaauni) pisaEx kyris. Orxe, AABC = AA B,C, 3a nepumown
03HAKOK piBHOCTI TPpHKYTHHKIB. ¥ BHDagxky 3 piBHicTE KV-
rie C i C, BuniuBae 3 BiaacTHBOCTI piBHOOEgpeHOro TPHKYT-
HHKA 3 ocHoBow CC,, a mojaibiie [JOoBefeHHA AaHANOrivYHE
nonepeassomy. TeopeMy JoBejeHO.

YaaranbHOIOUH O3HAKH pIBHOCTI TPHKYTHHKIB, MOMXKHAa
nmobaduuTH, 0 B yciX TphOX O3HAKAX PIBHICTE TPHKYTHHKIB
BHILTHBAE 3 PIBHOCTI TPLOX OAD BiANOBIAHHX eJleMeHTIB. I e
HE BHIOAJAKOBO: AK MNpaBuj0o, TPHKYTHHK MOKHA 3ajartH (mo-
OyagyBaTH) caMe 3a TpPbOMA eJeMEHTAMH, ajle He AOBILILHHMH,
a TAKMMH, IO BH3HAYAKTH €IHMHMNA TpHKYTHMK. Hanpuxknapn,
TPHKYTHHEK MOMKHA OJHOZHAYHO 34JaTH JOBKHHAMH TPLOX foro
cTopiH (e BUNAMBAE 31 LI0HHO JOBEAeHOI TPeThOl O3HAKH).
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Pazgin Il. TpukyTHnkW, O3Hakn pIBHOCTI TPHKYTHHUKIB

Oanaxk, HAOpHKJAa[, IpajgycHi MipH TpbOX KYTIE He 3aJaloTh
TPHKYTHHKA ogHosHA4HO. CrnpobyiiTe camocriiino mobyaveaTtu
BiANOBiAHMI KOHTPHOPHKIAJ — ABa HepiBHI TPHKYTHUKH 3 Bij-
NOBiAHO pPIBHHMH KVTAMH.

N

3anaua
HoeexiTs piBHICTL TPUKYTHHKIB 3a JBOMA CTOPOHAMH 0 Me-
NlaHoK, NPOBeNeHO A0 OAHIel 3 HHX,

Hosenennsn

Hexait ABC i A B,C, — nmani Tpu- B
KYTHHKH 3 wmegianamun BM i B M,
Bianosiguo, npudomy AB = A B, AC =
=AC, BM = BM, (puc. 108). Pos- .
rIAHeMO CHOOYATKY TPHKYTHHKH ABM 4 M O

i ABM,. VY uax AB = AB, i BM =
= B .M, aa ymoBoio, a AM = AM sax
nNoNOBMHM piBEHMX cropim AC i AC,
Tobro LABM = LA B M, 3a TpeTson
03HaKow. 3BigcH, 3oxKpeMa, BHILIH- : :

Bae, mo ZA = ZA,. Toai AABC = 4, M, C,
= AA B C sa nepmoo o3Hakow (AB =

=AIB:, J:Iu‘fl}:f!.,t'.',‘!lL 3a yMOBOIO, LA = ZA, Puc. 108

3a JoBeJleHuM).

o -
. " = 3

13.2. BnacrmBocTi Ta 03HaKN

IIpoananiayeMo o3Hak® piBHOCTI TPHKVTHHKIB. ¥ci ni TBep-
NKEeHHA OMHAKOBI 38 CTPVKTYDOK: AKINO TPHKYTHHKH MAIOTh
nesHy ocobausicTs, To BOHR piBHi. Ila ocobameicrs (piBHicTs
TPLOX MAP BiANOBIAHUX ejeMeHTIB) 1 cTAHOBUTE 03HAKY piBHOCTI
TpukyTHHKIB. HeBaskko agoragarics sa aHajoriew, mo, cKamxi-
MO, O3HAKA NapalejbHOCTI NPpAMMX MOMe MATH TAKHMH BUIIAL:
«fkuo aBi npAMi MalTL NeBHY 0c0DIMBICTE, TO BOHH Hapajie/b-

144 Hi» (mnpuragaiiTe, 4u po3rIAJanaucH PaHille CX0x] TBepAKeHHs).



§13. TpeTa 03HaKa pPIBHOCTI TPMKYTHWKIB Ta il 3aCTOCYBaHHA

Y Darateox reoMeTpHYHHUX TBepKeHHAX
MH ojep:yveMo HoBI ocobamBocti diryp 3a
AONOMOrOK BiKe BiloMHX: HaIpUKJIAN,
SKINO ABA KYTH € BepTHKAJIBHHMH, TO
BOHM piBHl. ¥ Takomy pasl piBHICTB
€ BAACTHBICTIO BePTHKAJbHHX KyTiB. 3a
AHANOriEK, BJACTHBICTL CYMIMKHHX KY-
TiB MaTHMe Takmi BHraaAz: «fAxmo asa
KVTH CYMIMHI, TO BOHH MalOTh OeBHY 0cob-
ausicTe». Hepaskko adarayTH, AKe 3 BHBYe-
HUX TBepAeHb € BIACTHBICTIO CYMIMKHHUX KYTIB.
3azHauuMo e oauH nikasui daxrt, Axnio HaM gaHo pis-
HoDepeHNIl TPHKYTHHEK, TO piBHiCTEL ABOX HOro KyTriB — Biac-
THBicTL piBHOOeApeHOr0 TPHKYTHHEA. flkmio >k i3 ymMoBH pib-
HOCTi ABOX KVTIB NEBHOI'0 TPHKYTHHMKA MH poOHMMO BHUCHOBOK,
1o el TPHKYTHHK piBHOoOeapeHuii, To piBHiCTH IHUX KYTiB —
o3Haka piBHoOeapenoro TpueyrHHKa. OTtie, ofgHa @ Ta cama
ocobnuBicTs Qirypn sane:xkHO Bil YMOBH 3ajadi MOM<e pO3ris-
naruca abo gk BrAacTHBicTh, 400 AK 03HAKA.

Hasepnemo NpHKIagH BJIACTHBOCTEHN
i osnax, He moe'ssani 3 reomerpicio. Ha-
ABHICTH JOBrol IMHi € BJAACTHBICTIO KUpadu
(akmo TBapuHa — Mupada, ToO BOHa Maec
AOBry mmuio). Ajne JOBry UMK MAOTh TAKOMK
i erpaycH, To0TO He Dyab-AKA TBAPHHA 3 A0B-
row muew — xupada. Orke, HaABHICTE
noeroi mui He € osHAKOI KHpadn. IHoImi
OpHKIaj: MOiIBHNIeHHA TeMOepaTypHu —
o3HaKa xpopodn (60 AKIO B JIOAMHH BHCOKA TeMIepaTyvpa, To
JOAUHA XBOpa), ajle MiJBUIeHHS TeMIepaTypH He € BJIACTHBICTIO
xpopobu (ame DaraTo xBopoO He CYNPOBOAMYIOTHCH MiABHIIEH-
HAM TemnepatrypH). I HapemrTi, npukaaj 3 apu(pMeTHKH: OCTAHHA
uudpa 0 — i BaacTuBicTh, 1 0O3HAKA uHcel, AKi giaaTteca ma 10.

CuapofyiiTe HaBecTH BIACHI NPHKJIaJH BIACTHBOCTel 1 o3HAK,
[0 BHBYAIOTHCA B IIKOJI.
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Pozgin Il. TpukyTHukK, O3HaKK pIBHOCT] TPHKYTHWKIB

JanuranHs i saxauvi

;.

853.°

356.°

357.

Y rpuryraurkax ABC i1 ABC, AC=AC, i BC=B/(C, fry
piBmicTs Heobxigmo momati Ao yMmMoBH, miob piBHicTs gaHHX
TPHEYTHHKIBE MoAHAa Oyj0 JAoBecTH 3a TPeThOW 03HAKOMW?

Tpu cropoHn ofHOro TPHKYTHHKA BiANOBIAHO JOPIBHIOKTEH
TPBOM CTODOHAM iHINOTO TPHKYTHHEKA. YH € piBHEMH KYTH
M BIANOBiIHO PIBHMMHM CTOPOHAMH IIMX TPHKYTHHKIBY?
Yomy?

Yu npasuabHO, 10 [ABA PIBHOCTOPOHHI TPHKYTHHMKH piBHI,
AKIO BOHM MawTh OJHAKOBI nepumerpn?
Un npaBMabHO, 0 JBa JOBLABHI TPHKVTHHUKH piBHI, AKIO

BOHH MAalTh oAHAKOBL nepumerpu? Yum cupasmxyerbea obep-
HEHE TBep/:KeHHA!

Mpadiuni sBnpaswn ‘

l:l

359.
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3acobamu mporpamu Geogebra, DG wum immoro rpadiusoro
pepaxkTopa Hakpecaits Bigpizok AC ta npamy BD, mo npo-
XOAUTHL uepe3 cepeAuHy Biapiska AC nepneHAMKYJIAPHO A0
aeoro. Hakpecnite Tpukyrankn ABC i ADC.
a) [HosezitTs yCcHO, 10 [i TPHKYTHHEH € piBHODeIpeHHMH.
6) Cooayuite Toukn B i D. Buainite koasopoMm TpHKYTHH-
KH, piBHiCTH AKHMX MOYKHA JOBECTH 34 TPETLOIO 03HAKOIO.
B) Haseits KyTH, GiceKTpHCH AKHX JleXXaTh Ha npamiin BD.

Hakpecnits pieni Tpukyraurn ABC i A BC,

a) IIposezits mexiann BM i B.M,

6) Bupinite KonsopoM napH piBHMX TPHKYTHHKIB, 110 YTBO-
puIHcA Ha pHCYHKY. YHM MoMKHa [JOBecTH IX piBHICTB
3a MNepliow 03HAKOI0; 3a JAPYrol O3HAKOKW; 3a TPeThO
03HAKO0107



360.°
361.°

ot

362.°

i

364.

Pigens A

§13. TperA O3HAKA PIBHOCTI TPMKYTHMKIB Ta il 3aCTOCYBAHHRA

Ha puec. 109 AB=CD, BC=AD. llose-
0iTh piBHicTs TpUKYTHHKIB ABD 1 CDB.
Ha puc. 110 AB=CB, AD=CD, Jlose-
niTh piBHicTh TpHKYTHHKIB ABD i CDB,
fAxmo ocHosa it OiuEHa cropoHa oAHOro
pieHobeapeHoro TPHKYTHHEA Bianosin-
HO [OpiBHIOTH OCHOBI H DiuHil cTOpoH]
iHmoro piepobeApeHOro TPUKYTHHEA, TO
TAK]L TPHKYTHHKH piBHi. [loBegiTs.
Axmo aBi cTOpoHHM TA NEPHMETD OJHOTO TPHKYTHHKA Bia-
MOBiAHO AOPIBHIOKTE JABOM CTOPOHAM Ta IIepUMETpY 1HIIOIO
TPHKYVTHHEKA, TO Taki TpukvraukH pisxai. Joseaits.

Ha pue. 111 AABC = ACDA. Josenits, mo AABD = ACBD.

C

/B\H‘/
A ¥ D

B C
G A D

Puc. 109 Puc. 110 Pue. 111
365. IlepernagitTe anraifickkoio abo 1HIIOKW iHO3EMHOI MOBOXO
O (opMyIIIOBAHHSA TPeThLOI 03HAKH PIBHOCTI TDHKYTHHKIB. 3a He-
S 00xigHOCTI NPOKOHCYALTVHTECH 3 VIHTEIEM iHO3EMHOI MOBH.
Pigens B
366. Pisuobenpeni tpurkyvrankn ABC i ADC MawTh choiasHy

ocHoBy AC i nesxath no oaus Gik Big npamoi AC. Jloeeznits,
mo £ZADB=/CDB,
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Pazgin Il. TpukyTHukKr, O3Haku piBHOCTI TPMKYTHWKIB

370.

371,

Ha pue. 112 AB=CD, AC=BD, [losenitTs piBHicTE TpH-
kyrHuKiB ABD i DCA,

Ha pue. 113 AB=CD, BF=CE, AE=FD. [loseaitTs, mo
TpukyTHHE EOF pisHobenpenmii.

Ha pue. 112 AAOB = ADOC. [loeanits piBHiCTh TPHKYVTHH-
ki ABC i DCB. 3a ponomoroio AKMX Oo3HaK piBHoeTi TpH-
KyTHHEKIB i1 MoHAa obrpyHTYBaATH?

Puc. 112 Puc. 113

Bigpiskn ABi CD neperunaiorhes B Toulll O, AKa € cepelHHOIO
KomHoro 3 Hux. [losenits pieniers TpuxkyrHnkie ABC i BAD,

BiaemiTe apkyiml mnanepy Ta
pospixTe HOro B3OBMK [dia-
roani. Uu orpumaere BH aBa
OMHAKOBI NpAMOKYTHI TPHEYT-
auku? OOGrosopite 31 cBoiMH
APy3AMH Ta DOAPYraMH, #AK
JOBECTH PIBHICTE IHUX TPHKYT-
HHKIB: 34 o3HAYeHHAM, 3a |
ozHaxkow, 3a III ozmakow? Hu
MOMJAMBO 3pobutH me pisanMmu cnocobamu? Hxuii 3i cnoco-
6is Bu BRa)kacre Kpamum? Jomy?

Pigens B

372.

148

Toukn A, B, Ci D nemars Ha ofHill npamii, opHyoMy
AE = AE,, BE =BE, (puc. 114). loBeaiTs, 10 TPHKYTHH-
kn CDE, i CDE, pissi.
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373.

374,

375.

Teopernunnii maTepian

3anaugi
376.

377.

Toukn A, B, C i D nemxarts
Ha OAHIH OpaAMiA, [IpU4YoMY
AE = AE,, CE, =CE, (puc. 114).
Hosegits, mo Tpuryrauku BDE,
i BDE, pisHi.

Jlosenite piBHicTE TPHKVTHHKIB
3a JBOMA CTOpOHAMHM H MeJiaHOIO,
OpOBeIeHMMH 3 OfHiel BepIIMHM,
Hoeeanitt piBHicTE piBHOOEApeHHX
TPHEYTHUKIB 3a BiMHOIO CTOPOHOIO Puc. 114
Ta NPOBEJEHOK N0 Hel MefiaHOlO.

q MoeropenHna nepen emeueHHam 5§14

TeopeMa mpo ABl mpsami,
NeponeHjuKYISAPHL 10 Tpersol

napaJjeinbHi npami

Busnaure, AKi 3 HaBeleHUX TBEP/MKEHb NPABUIIbLHI:

a) JABinpaMi, nepneHAMKYJAAPHIL 10 TPEThOL, NepHneH UK VIApH];

6) mBi npami, mapanenbHi Tperiii, mapajienbHi;

B) uYepe3d OyAR-AKY TOUKY IUIOLIMHH MOKHa NPOBECTH IIpd-
My, HapajeibHy AamHiif;

r) depez OyAb-fKY TOYKY IUJIOINIMHHM MOKHA [POBECTH He
0labIl HiXK OJHY NpAMY, HDapajielbHY JaHii.

Yepes Touky C, AKa He HAJEKHUTL XKOAHIN i3 npamMux ai b,

npoeegeHo OpaMy ¢. Branaure BaaeMHe poaMilneHHs IIpH-

Mux bi ¢, AKIIO:

a) alb, c|a;

) alb, cla.

Yu aminsarees Bignosini, akmo rouka C nesurs Ha npamiii b?
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Hk i byas-Aka Hayka, MAaTeMaTHKa, 30KpeMa reoMerpia —

e IiKkasa i KOpHCHA rpa 3a neBHuMH npasmiaamu. Ilouatox
naprii — ue osHadenHA i axciomu. Koxunit xig — noriumni
BUHCHOBOK., Ko:HHiI piBeHs — HOBA BigkpuTa Teopema. Tomy
He AMBHO, [0 B i# rpl MOMKHA OTPHMATH HAropoay — BigoMmy
BiI3HAKY Ta I'POIIOBY NpeMio.

3 icTopil MaTeMaTHMHHX HpeMiil.
Tak cranocsa, o HaAHBIZOMIIMY YV CBITI NpemMilo 34 HAVKORI

BinkpurTa — HobeniBceky — He Bpy4alTh 3a JOCATHEHHSA
3 MaTeMaTHKH. Ase € Bl MaTeMarudHi BigsHaku, AKi 3a npe-
CcTHHICTIO He nocrynawoTeed Hobenisewkiil npemii.

Menanas Pingca
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IIBox ydeHHX — BHXOANIB 3 YKpai-
HH HATOPOJAEHO i€ HAHNOYECHIINOo
paropogow — v 1990 p. Boanogmmupa
Opiadgenbna, mio HaB4YaBCHA 1 NPALOBAB

Ilepma 3 HHX — ne @PiagcischKa
npemif, #AKY OTPHMYIOTh HalBBAaTHim
moaoni Bueni Ha MiHaApogHHX mMaTeMma-
THYHHX KOHrpecax, mo BiaGyBawTbhecs pa3s
HAa woTHpu poxkH. Ha zonoriit menani, aky
BPVYAOTL JaypearaM, 300paskeHO cJaBeT-
HOTO AAaBHBLOrpelbKOro BueHoro Apximesna,
a TakoX BHKapOoOBaHO HANNC JNATHHOW:
«[loGopoT c¢BOWO JAOACBKY ODMeMKeHICTh
i saBoloBaTH Bceecrite. e z3akimk Moxe
NOCAVIKMTH racioMm Aaf OyAb-AKOro MoJ0-
JOro TAJNAHTY. —

Bononumup [pindeasn



y Xaprori, Ta y 2022 p. Mapunry
B’asoeceRy, AKA OTPHMAJA CcepenHIo
Ta BHHIY ocBiTy B Kueni.

llpyra BcecBITHRO BLAOMA HAropojaa
nna mareMaTukie — AleiniBchbKa npe-
Mif, AKA pA30M i3 BeJIUKOK IPOIIOBOIO
HA'OpOAOK 3apasd MOPoORKY BPYYHAETLCH
Vv npHMimeHHl wopuamaHOro (paxKyib-
Tery YHiBepcurery M. Ocano (Hop-
peria). Came B nepomy wiemi pasmim
OTPHMYBAJH CBOI HATOpPOAH JIaYpPeaTH
HoGenisebkux  npemiit., Ilepmmuam,
vy 2003 p., AGeniBchbKoOW MNpeMiclo
OVBE  HAropojKeHHH  (paHIY3ILKHI
marematuk sHan-Il'ep Cepp, arni
10 Toro B:ke orpuMmas PinaciBebRY
menans. ¥ 2015 p. naypearom AoGe-
JIBCEKO] npemil CTAB AMEPHKEAHCBKHUH
marematuk JIxon Hem, axkoro ma Toit
qac y:ke Oyao Haropommeno Hobemdis-
CBKOK NpeMi€l0 B raiaysi eKOHOMIKH.

Kapen ¥ nenbex

Mapuna B'azosceka

Jwon Hem

¥ 2019 p. AGeniBceky npemiino oTpu-
Majla aMepuKaHCBKa BueHa Kapen ¥Yien-
Gex. Bona mapoamnace y 3apuuaii”iil ame-
PHKAHCBKIH ciM'l 1HMeHepa Ta MKLILHOL
BUMTENLKH i cTAna Neplmow y CeBiTi xKiH-
KO, AKa OTpHMAJIA 1O HI}EMiI{J.
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Sagaui a8 miAroToBKM A0 jgiarHocTHuHol podorn N2

1. Ilepumerp pienoGenpeHoro TpUKyTHHKA gopisHle 105 cm,
a GiuyHA CTOpOHA BIAHOCHTBCH 10 OCHOBHM #AK 7:3. 3HalgiTh
CTOPOHH TPHKYTHHKA.

2. Bigpiskn AB i CD neperunaioThea B Touni O, mpugomy
AO= DO, CO=BO (puc. 115).

a) Hoseairs pisaicTs Tpukyraukis AOC i DOB,
6) BnaiigitTs nepumerp Tpuryrauka AOC, armo AC=4 cm,
CD =8 cm.

3. 3 riHnis Bigpiska AB, akuil neperuHae npsamy a B Touui O,
npoeegeHo o miel npamol nepnenaukyviaapu AC i BD, npn-
vomy CO= DO (puc. 116). Hosenits, mo Toukn A i B pos-
MingeHi Ha oaHakoBiil Bizerani Big npamol a.

4. Tpukyrauxk AOB pienobegpennit 3 ocHopow AB, AC=BD
(puc. 117). Hosegirs, mo rpuryrauk COD takomx pisaobe-
JpeHuit.

0

Pue. 115 Puc. 116

a. Hoeenite piBHiCTE piBHODEIpEHHX TPH-
KYTHHEKIE 3a OCHOBOK Ta NEepHMeTpOM.
6. Y rpukyrauxy ABC sucora BH ainnts
cropory AC nasnin. Bicekrpuca AD

TPUKYTHHKA JopiBHIoE 15 cm. 3HaligiTs
noexuHy bicexkrpucn CE nsoro TpHKyT-
HHUEKA,

L
] Buronaiire TpeHyBaJIbHI TeCTOBi 3aBIaHHA.
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Apba — oaun i3 malicrapimux MyswuHHX iHCTpyMenTim. [i
naBHA Bepcia Oyiaa eigoma Ginem sik 3a 2000 pokie go mHamoi
epH. ¥ cydacHIN KIacHuHIA My3Hill mommMpeHHd BapianT apdwu
3 noxunow jaexo. lasa Toro mob yel crpyHH OyaH napaieib-
HUMH, 1X HATATIVIOTE i OAHAKOBHMH KyTaM#u o uiel gexu. Lla
napanelbHICTE FAPAHTYETLCH 3ACTOCYBAHHAM eOMeTpHYHOL Teo-
pem#. Hepapma me Benuxnil gasasorpensknil yuenunii ITidarop
pobHE BiKpHTTA AK y reomerpii, Tak i B rapmoHil B My3HIii.

Hexait npama ¢ neperuHae npami a 1 b v 1Box pia-
HUX Toukax (puc. 118). ¥V rakomy pasi xamyrs, oo
npaMa ¢ € ciuaoo npaMux a 1 b. ¥ peayastari Taxkoro
nmepeTHHY JBOX I[NIpAMHX TpeETHOK VTBOPDHOIOTHCA IIapH
HEPO3TOpPHYTHUX KVTiB, #AKI MawTh cHoenianbHl Ha3BH:

* BGHYTPIIHI PISHOCTOPOHHI KYTH JeXXAaTh
Mix npaAMuUMH a 1 b no pisHi OoKH Bij ciuHOI:
316,41 05;

* BHYTPIMIHI OAHOCTOPOHHI KYTH JeXaTh
Mix npamumMu a 1 b mo oauH 6iK Bij ciyHOIL:
319,41 6;

* BiAMOBIAHI KYTH JeXaTh no oauH 6iK Bifg

ciuHol, IpHYOMY CTOPOHA OJHOIO 3 HUX € Yac- Puc. 118. Ilpa-
THHOIO cTOpoHH Apyroro: 115,317, 21 6, AR OEDRTEHAC
41 8. npami a i b
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Pazgin Il TpukyTHnkW, O3Hakn piBHOCTI TPHKYTHHMKIB

14.2. O3Hakv napanenbHOCTI NPAMMUX

Bu Bxxe BMBUMIM JIBI TeopeMH, AKi CTBepJKVIOTh, IO ABi
npaMi mapageiabHi:
1) axkmo aei npaMi napajenbHi TpeTiil, TO BOHM NapajeskHi;
2) axmo aBi npaMi nepnenguKyAAPHL 10 TpeThoi, TO BOHK
napanesjbHi.
HosegeMo 1ie KinkKa O3HAK NapAJIebHOCTI NpAMHX.

Teopema (03Haxka mapajeJbHOCTI ABOX NMPAMHX,
AKI MepeTHHAWTHCA CIiYHOI0)

Arxmo npu neperHHi ABOX NPAMHX CiYHO BHYTpimmi
Pi3HOCTOPOHHI KYTH pPiBHI, TO NpAMI napajaeabHi.

- - -
HoBenenns
Hexaii npaMa ¢ nepeTHHAE NpAMi a
” H, ) i by Trourax A i B signoeigHo, npugo-
174 My Z1=/72 (pue. 119). Toseaemo, mio
/ al b,

5 Axmo kyra 1 1 2 opami, To alc
4 i ble Toni alb sa Teopemolo npo asi
b // npaMi, MNepneHEjUKyIAApHI A0 TpeTsol.
B | H PoaraaseMo BHIOALOK, KOaH KyTH 1
i 2 ge npawmi. IIposegemo 3 Tourkn O —
Puc. 119. cepeiuHn Binpiska AB — nepnengmn-

£1=22,roma|b  gynap OH, go npamoi a. Hexait H, —
TouKa neperuny npamux OH, i b.
Poarnanemo TpukyTHukH OAH i OBH, V Bux £1=/23a
yMoOBO1O, S3=./4 ax sepruransHi i AO= BO a3a nobygosoio.
Orxe, HOAH, = AOBH, 3a Apyrow 03HaKOW pPiBHOCTI TpH-
KyTaukis. 3sinen ZOH A= Z0H,B=90° robro npama H H,
neprneHAuKyasapHa go npaMux a ib. Toai a||b sa reopemoro npo
ABi mpaMi, nepneHAHKVIAPHL A0 TpeTkol. Teopemy JoBeaeHO.
Ina posefeHHA napalejlbHOCT] NPAMMX MOMHA BUKOPHCTO-
BYBATH He JHIlle BHYTPIMIH]I piSHOCTOPOHHI KYTH, aje it immii
mapu KyTiB.
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§ 14, Kytu, yreopesi npw nepetTHHi ABOX NpAMKX CivYHOIO.

O3xHaKkum nNapanenbHocTi NPAMMX

Hacaigox 1

! Ao npu mepeTHHi ABOX NPAMHX CiYHOK CyMa BHYTpimI-
| HiX OHOCTOPOHHIX KyTiB nopisuie 180° To mpami napa-
| eJibHi.

=]

Cupasai, sxmo £2+/73=180° (puc. 120)

i sa Teopemo0 mpo cyMixkul KytH Z1+.23=

i3 - =180° 10 £1=/72=180°-23. Toai aa gose-
neHoi0 Teopemolo a| b,

)
| / Hacaxinox 2
Puc. 120. Axmo npm mepermHi ABOX mNpHA-
78+ /8 - MHX CiYHOK BiANOBigHI KyTH piB-
= 180°, romia | b | B, TO npaMi napajxenabHi,
_
Copaeai, saxkmpo Z1=23 (pue. 121), a fc
a /2=/3 Ak BeptRaneHi, T0 ZL1=Z£2 1
Toxi aa gosegenoio Teopemoio a | b. b b
Hacaiakn 1 1 2 moxHa ob’egnati 3 go-
BEIEHOI0 TEOPeMO B OJJHE TBep/KeHHH# Ipo 7

O3HAKH MAapaielbHOCTI NPAMHX. Puc. 121.

Ao opu nDeperuHi ABOX HPAMMX ¢iv- /1 + /3, toxi
HOK BHKOHVETLCH NPHHAHMHI OJlHA 3 YMOB: |
1) BayTpimAai pisHOCTOpPOHHI KYTH piBHI;
2) cyma BHYTpPIINHIX OIHOCTOPOHHIX KyTiB
nopisnwoe 180°;
3) signosigni kyrm pismi, To gami npami
napajeiabHi.

Axmo BHKOHYVETBCA OJHA 3 TPLOX HAa-
BEJEHHX VMOB, TO BHKOHVIOThCA H OBl iHIIL
(moBeaiTh e caMocTiiHO).
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Pazgin Il TpukyTHnkW, O3Hakn piBHOCTI TPHKYTHHMKIB

Janaua
Ha puc. 122 AB = BC, AC — bGicexktrpuca kyra BAD. Jlo-
BediTe, mo BC || AD.

Jopenenns

3a yMoBOKW 3ana4di TPUKYTHHK ABC
pissobespenuii 3 ocHoroo AC. 3a Buac-
THBiCTIO KYTiE piBHOOEApeHOro TPHKYT-
HEKA 21 = #£3. PasoMm iz Tam /1 =
= /2, ockinbkn AC — bicekrpuca Kyra A D
BAD. 3sigcn 72 = 3. Kyrm 2 i 3 Puc. 122
€ BHYTpimHIMH pisHOCTOPOHHIMHM IIpH
npaMux AD i BC ra ciuniit AC. Ockinsku ni kyru piexi, TO
3a O03HaKoWw napanensHocti npamux AD || BC, mpo it Tpeba
OyJjio JoBecTH.

il 4 T .
143, lpo icHYBaHHA NpPAMOI,
napanenbHoO! gadin

IloBeneHi 03HAKH Napaje/ibHOCTI OpPAMHX
AO3BONAKTL  JeTajJbHIille NpoaHali3yBaTH
(opMyIIOBAHEA AKCIOMM NOapajlelbHHX NOpH-

D / mux (akciomu Epkniga, n. 4.1). ¥ uiit akciomi
CTBEPIKYBAJIOCH IIPO €AHHICTE NOpAMOI, AKA
X NPOXOAHTL Hepe3 JaHY TOYKY 1 € napajeib-
7 HOIO AaHil npaMiii, aze He cTBepI:KYBAJIOCH

/4 npo ii icHyBaHHS.
Ha nigerasi osanaxn napajeinbHOCTI OpAMHX
Puc. 123. Ilpsa- (arr icHyBaHHA Takol NPAMOI MOMKHA JOBECTH.
ma CD npoxoauTs Hexait gano opamy AB i touxky C, aka He
yepea Touky C HANeXUTh il npamii (pue. 123). IIposegemo
i napanenbHa npamy AC. Big npomena CA siaxiagemMo KyT
npamiin AB ACD, mo popiBawe kyry CAB, Tak, Ak no-

kasano Ha pucyHry. Tomi xkyru ACD i CAB
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§ 14, Kytu, yreopesi npw nepetTHHi ABOX NpAMKX CivYHOIO.

O3xHaKkum nNapanenbHocTi NPAMMX

€ BHyTpimHiMu pizHocTopoHHiMH npu npaMux AB i CD ra ciu-
miit AC. Ba nosesenomno osznaxow AB| CD, rofro icaye npama,
110 NpPoXoAuTE Yepes Touky C napanensno npamiit AB.

OTaxe, Mmu MozeMo 00’ eqHATH JoBeaeHHH (daKkT i3 aKcioMo0
napajenbHHUX OPAMUX Yy Takiil Teopemi.

Teopema (npo icHyBaHHA i €QHHIiCT, NMPAMOI,
napaJjielbHol JaHiii)

Yepes TOUKY, WO He JeKHTH HA JaHIl NpAMIil, MOKHA NPO-
BECTH NpAMY, mMapaxeabHy aamiil npamii, i TiaskH ogmy.

¥Yaarani, akcioma EBknina i nos’sizaHi 3 Hew TBeplyKeHHHA
OyIH npegMeToM 0co0IHBO] YBAIrY BUEHHX NpoTaAroM GaraTeox cTo-
nitek. Ha nouyaTky no3aMHHYJIONO CTOPiYYA BHAATHHH MATEeMATHE
Murona Isanoeuu JlobaueBchKHil CTBOPHE HEEBKJIJIOBY reoMer-

pito, v AKiH axcioMa napanejibHHX OpPAMHX He CIPABIKVETHCH.

S T

378.° Ha puc. 124 sraxirs KyT, AKUMI pa-
30M i3 KyTOM 4 CTAHOBHTL:

3anuranHa i zagaui

a) napy BHYTPimHIX pi3HOCTOPOHHIX £ 8
KyTiB; |

0) napy BHYTpiIIHIX OAHOCTOPOHHIX b 4
KYTiB; - 1

B) mapy BiiDOBIAHHX KYVTIB.

379. d3a pue. 124 BusHauTe, 4H OVIVTH Fhe: 104

npamMi a i b napanensHUMH, AKOO:

a) £3=/416 8) L1l=2T: n) £3+£5=180%

6) £5=/8; r) £2=26; e) £24+24=180°,

157



Pozgin Il. TpukyTHukK, O3HaKK pIBHOCT] TPHKYTHWKIB

380.°

381.

2N

3a puc. 124 Bu3HauTe, 3a AKMX 3HaYeHbL n Gyje NpaBHILHUM
TBEPAREHHA:

a) akmo Z6=/2n, to al b;

6) axmpo Z6+2n=180° ro a|b.

BusnauTte, AKi 3 HaBeJEHHUX TBepJXeHb € NPABHUILHUMM:

a) AKIIO B pPe3yJabTaTi NepeTHHY ABOX MNPAMHX CIMHOK
VTBOPIOWOTHLCSA BiciM piBHMX KYTiB, TO nNpami napaneiabHi;

6) AKIO B peavibTarTi NepeTHHY [ABOX NPAMHX CidHOIO
VTBOPIOIOTHECH YOTHPH piBHI KyTH, TO NpAMi napajieibHi;

B) CcyMa JABOX KYTiB TPHKYTHHKA Moze gopiBHioBatu 180°.

T @)

382.°

158

Haxpecnits npami a i b Ta npoeefitTs civuny c.

a) Buainite Ha pHCYHKY OAHY napy BHYTpImHIX pisHO-
CTOpPOHHIX KVTIE 4epBOHHM KOJBOpPOM, a 1IHINY Oapy —
3eJIeHHUM.

6) Buainite KyTH, BiADoBigHI A0 ¢YepBOHWX®» KVTiB, uep-
BOHMM KOJbLOPOM, & KYTH, BilDOBifHI 0 «3eleHHX» Ky-
TiB, — 3€JIEHHM KOJbhOpOM.

3acobamu nporpamm Geogebra, DG

yn igmoro rpadivroro pegakropa Ha-

Kpecaits Kvr ABC, mo gopiesaioe 60°.

a) 3a AonoMorow BCTAHOBIEHOI Hpo-
rpaMm nogHauTe TouKy D, Hakpec-
aitk KyT DAB Ta BuMipaiTe foro.
SMiHiTE nonoxkenHa Touxkn D Tak,
b kyr DAB popisaosaes 120°,
a Toukn C i D nemanu mo OaMH
bik Big npamoi AB.

6) Ym napanenwnni npami AD i BC?
Homy?




§ 14, Kytu, yreopesi npw nepetTHHi ABOX NpAMKX CivYHOIO.
O3xaxkv napanenbHOCTI MPAMMX

Pisens A

384.° [auo rpukyruuk ABC. IIpama [ nepetunae cropony AB y To4-
ui D, a cropoay BC — y mouni E. HassiTe BHYTpimHi pis-
HOCTOPOHHI, BHYTpimHi oaHocTopoHHi i Bignosiani wryrH
npu npsamux AB i BC ra ciusniit DE.

385.° 3a ganumu puc. 125, a—6 nosenirs, mo a| b.

317 . 140°
b 60° - __40° Bor—1—b 135°
a | 6 B
- Puc. 125

J86. 3a puc. 124 susnauTe, 4M napanenbsi npami a i b, axkmoyo:
‘ a) Z4=1256° ~Z5=125"

6) £b=115° /3=065%

B) £3=658 ZT7T=065",
387. Ha puc. 126 AABD = ACDB. Joseairs, mo AD| BC.

388.  Ha puc. 127 AAOB = ACOD. Jlosepirs, mo AB| CD.

Puc. 126
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Pozgin Il. TpukymHukmn, O3HaKku pisHOCT] TPHKYTHWMKIB

389. IMepernagiTes anrnifickkow abo iHmMOW iHOZEMHOW MOBONO
O TEPMIHM «03HAYEHHSA», <«03HAKA®», <«BJIACTHBICTB», «¢JOBe-
“ JAeHHA MeToj0M Bijg cyvunporusHoros. CkopucraiiTeca pizHm-
MH ODporpaMaMm-mepeKJajadaMy Ta NOpiBHANTE peayabTaTH
nepexJaale HX TepMiHiB.
Pisens B
390. IIpami a i b nepernHAalOTE NPAMY € i PIBHUMH KYTaMH.
Yu obos’askoso a||b?
391. B3a pamumu puc. 128, a—& noseairs, mo a||b.
fi A f
EA a 1nu"~/ a A
ia i "
b ' o b 0° b /
2 % 180°- o
a ’/ 6 /n
Puc. 128
392. 3a puc. 124 Buasaure, UM napanensHi npami a i b, axmo:
‘ a) £5=135° a kyr 4 Brpuyi Ginemmuit, Bik KyT 3;
6) £2=T2% a £6:/£8=2:3.
393. Biapisku AB i CD nepeTHHAIOTBCA B TOULi, AKA € IXHBLOIO
cninsHOW0 cepeaunow. Noseairs, mo AC| BD,
394, Ha puc. 129 AB=BC, CD=DE, Jlo-
BeIiTh, o npaMi AB i DE napaaeibHi.
395. Bigomo, mo AABC = ACDA. Hassits
‘ napajienbHli CTOPOHM I[IHX TPHKYT-
HHKIB 1 foBefiTsh IX OapalelbHICTh.
396. Y TpurkyTHHKY ABC npoepeneHo 0i-
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cektpucy BL. Ha croporni BC no- b, D
K BK=KL.
auaueno Touxky K Tak, mo Puc. 129

Hdoseaits napanensricTs npamux AB
iKL.



§ 14, Kytu, yreopesi npu nepetisi ABOX NPAMMX CIMHOIO.

O3xaku napanenbHoCTi MPAMKX

Y tpuryrauky ABC AB=BC, ZC=80° Ilpama | neperu-
Hae cropoHd AB i BC y Toukax D i E Bignoeigno, npudoMy
AD=DE i £ZEAC=40° Joseaits, mo [| AC.

J98. IIporyaaiiTeca 3 OJHOKJACHH-
* KAMH Ta OJHOKJIACHHIIAMH CBOIM
HaceleHUM OyHKTOM. BisbMiTh
iz coboo Ha nporyiasHky Habip
KOJBOPOBOlL KpeHJanm Ta TpaHC-
noprup. Ob6roeopite, #K Ha-
manoBaTH Ha acdanbri aBi
napanensnl npami. Crinbkwn
NOJATKOBHX NpPAMHX BaM Tpeba
6yge nna neoro HamamoBatTu? PazoM mpupymaiiTe DpoekT
IiKABOr0 MAMIOHKY, OCHOBOIO AKOTO € JleKinska nmap napa-
JeabHUX Bigpiakis, HamamonTe ioro pasoM Ha acanwri,
AOTPHMYIOMHCE DapajelsHOCTI BigmoBigHHX Bigpiskis. 3po-
Gite ¢oTo cBOrO BUTBOPY 3 pisHux pakypcie. O6roeopirs,
AKe ¢oro OiabIm BAANO IIepejaE KOHCTPYKILI Ta KOJALOPH

MAJIIOHKA,

Pigens B

399. Ha puc. 130 AD=CF, BC=DE, £1=./2 Jloreaits, 110
AB| EF,

400. Ha puc. 131 AB=DE, BC=EF, AD=CF. [loseaiTs, 1m0
‘ BC || EF.

E
B F A |
1 8
A\/ﬂ s /.\§©\
fit th ;
B A D C
Pue. 130 Puc. 131

161



Pozgin Il

Teopernunnii marepian

Sanaygi

404.

162

TpukyTHiKkK, O3Hakit pIBHOCTI TPHKYTHWKIB

Y tpukyrHury ABC ZA=20°, ZB=80° Is touku B mpo-
peseHo npomiab BD rtak, mo BC — Oicexrpuca Kyra ABD.
Hosenits, mo opami AC i BD napaneabHi.

¥ tpuryrHuky ABC ZA=70° ZB=40°. Ha npomeni CB
nosnaveHo Todky D, Ara He HanexuTh Biapiaky BC. Ilpo-
miak BE — GicekTpuca kyra ABD. Jlopexnits, mo npami AC
i BE napanenbHi.

MosTOopeHHa nepen BMBYEHHAM §15

napajieibHi IpaMi

O3HAYEHHA NepPHeHANKYIApa;
Bificrans Bifi TouxkH A0 NpAMOI
CYMIMKHI KYTH

BEPTHHKANLHI KyTH

Y TpukyrEMKY nobyaosaHo Bei memianm, Bcl OicexTpmcH
i Bei Bucorn. Ary maliMenmy kinskiers Bigpiakie nobyno-
BaHO BeepeamHi rTpukyTHEHHKa? Hry Halbiasmy KiabkicTh
BigpiskiB nobyaoBaHo NMo3a TPUKYTHHKOM?

Ilpama, aka napanensHa cropoHi AB tpukyTtHuka ABC i ne-

petunae cropony BC, nepermnae Takox i cropory AC. Jlo-
BeIITE.



Inkoan Ha asromoOiidicTiB uWexkae B A0pO3i HENPHEMHICTE —
npobuTe Koneco. I1lo6 jloro samiawTi, Tpeba NiAHATH MAIIHHY.
IIna nsoro B daraXHUKY Mae OYVTH JOMEKpAT — OpHCTPi# ansa
NIAHATTA Ba)KKHX BaHTaxie. Yacro #ioro pobasare y BMrasmi
pomba, npoTHIENKH]L CTOPOHH AKOro napanensHi. Hesamko no-
MITHTH, LI0 NpOTHIexHI KyTH pomba pieri, a cycigHi — He
ofoB’A3Kk0BO. AJle BH BiKe MacTe NeBHHH reoMeTpHYHHI JocBii.
3poragaittTecsa, YoMy JOPIBHIOE CyMa cyciiHIX KyTiB pomba.

Y nonepeansomy naparpadgi Gyviao BCTAHOBIEHO CHIB-
BIIHOIIEHHA KYVTIB MIXK ABOMA NPAMHMHM M CIYHOI0, AK1 ra-
PAHTVIOTH MAPANENbHICTE NMHUX NpAMHX. AJjse uu 0060B'A3KOBO
i enisBigmomenss abepiralorees aaa Oyab-AKol napu napajieib-
HHUX OpAMHX, 10 HDepeTHHaThCA ciuHow?!? [losenemMo TBepaKeHHS,
obDepHeHe [0 O3HAKHM NapajejJbHOCTI NpAMHX.

Teopema (BIaCTHBOCTI KYTIB, YTBOPEHHX
MpH NepeTHHlI mapajJeJbHHX NPAMAX CIYHOIO)
Aximo ciuna neperHHac ABi mapajgeasHi nNpami, To:
1) Bayrpimmi pizHocTOpOHHI KYTH piBHI;
2) cyMa BHYTPIIHIX OMHOCTOPOHHIX KYyTiB mopisaioe 180°;
3) BianmosigHi KyTH piBHI.
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§15. BnacTwBocTi KyTis, yTROPEHKX NpU NepeTuHi napanensHMx NPAMMX ciuHow

C
8

B
Puc. 132. Jlo
NPHUIVIIeHHA Mpo
Te, 10 BHYTpim-
Hi pianocTroponHi
KYTH NpH napa-
neIbHHX TOps-
Mux a i b me piBri

Axmo npamMa nepneHIHKYIASApHA 10 al o€ L
oxHIEl 3 ABOX Napajie/IbHUX NPAMHX,
TO BOHA NHepHeHIMKYIAApHA H g0 in-

mol mpAMol.

Hoeenenns

Iosegemo nepiie 3 TBEpAKeHb TEOPEMH.

Hexail ciuna ¢ neperuHae napanieibHi
opaMi @ i b v Toukax A i B BignosigHo
(puc. 132). lopegemo meTogoM Bij cynpo-
THBHOrO, II0 BHYTpimHI pisHocTOpOoHHI
KYTH IIpH IIUX NpAMHX piBHI.

Hexait ni kyre mHe pisui. IIposenemo
yepes TOYKY A npamy 4@, tak, mob BHY-
TpimHi pizHOCTOPOHHI KVTH NpPH MpAMHX
@, 1 b ra ciuniit ¢ 6yan pispumu. Toai
3a 03HAKOK NapanejbHOCTI NpPAMHX Mae-
Mo @, ||b. Ane alb za ymoBow Teopemwu,
a 3a AKCIOMOK mNapajlelbHHX OpPAMHX
yepe3z TOYKY A MOMXKHA IPOBECTH JHIIe
OAHY NpAMY, napajenbHy npamii b, Mmu
orpuManu ecynepeudicrs. Orike, Hame
npunyimeHas xudne, Ttobro BHYTpimHI
piaHocTOpPOHHLI KyTH piBHI.

3 JoBefeHOr0 TBePIYKeHHSA HeBaMKKO
OTPHMATH JABa IHINUX TBepI}KeHHH Teope-
MH (3pobith me camocTiitno).

Hacaxinox

Ieit nacaigoxk ob6rpyHTyiiTe camo- Puc. 133. a || b, ¢

eriiiHo 3a puc. 133.
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§15. BnacrvBocTi KyTiB, yTBOpPeHUX npn nepetuHi napanensHux NpAMUX ciuHow

3anaua
Cyma aBox BHYTPIIIHIX KyTiB, II0 YTBOPUJIMCH B Pe3yib-
TATI NepeTHHY ABOX NAPAJNENBHHX MNPAMHX CiYHOI0, AOpiB-
Hioe 210°. 3maiaiTe yei yreopeHi KyTH.

Posp'azanna

Hexait a | b, ¢ — ciuna. Bayr- ¢
pimHi KyTH, npo AKi iilerbca B ymMo- 4 1/2
Bi, MOMYTh OYVTH OJHOCTODOHHIMH, 3/‘1I
pisHocroponnimMmn  abo  cymimHHMH. b N8
OckinbKH NpH nepeTHHi NapajdelbHHUX T/ 8
NpAMHUX ciYHOK cyMa BHYTPimHIX Puc. 134

OQHOCTOPOHHIX KyTiE gopisHioe 180°
i cyma cyMmixHHMX KyTiB Tako:K popieHioe 1807, To pani
KYTH — BHYTpimmui pissocropoHni. Hexali /4 + £5 = 210°
(puc. 134). Ockinexku a || b, To £4 = £5 = 210°: 2 = 105°.
Togi: 21 = 105°, ocrineku Kyt 1 i 5 BignowigHi;

Z£3 =180° — 105° = 75°, ockinbkn KyTH 3 1 5 BHyTpimHI
OAHOCTOPOHHI;
£2 =75, ocrinekn KyTH 2 i 3 BepTHKANBHI;
Z6 = 75°, ockinexku Kyru 5 i 6 cyminxmi;
£T = T5° ockinekn Kyt 7 1 3 Bignosigni;
Z£8 = 105°, ockinkku kytH 8 i 4 BignoBigwi.

_ - 5 —
. i
+ - L

15.2. BiactaHb MK napanenbHUMK NPAMUMMN

Ak migomo, BigeraHs Bijg TOYKH Jo npamMol — we
NOBKHHA NepHneHAHKyaAApa, IpoBeleHoro i3 miei TOYKH
no npamoi. Moxxaa npunyeruTH, IO BifcTaHL MiX na-
pajeNbHUMH NPpAMHMH Tex OVie BH3HAYATHCH 34 OMNO-
MOTOK NepHneHJAMKynapa. Ane nepm HiX chopMyIOBATH
O3HAUeHHSA, JOBEJeMO e OJHY BAACTHBICTE NapajlelbHHX
npAMUX.
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Pozgin Il. TpukyTHukmn, O3HaKku piBHOCT] TPHKYTHWMKIB

Teopema (npo Bigcrani Bix TO4oK nMpaMOI
10 mapajejabHOl NPAMOI)

Bigerani Bia Oyab-KHX JBOX TOYOK ONpAMOl 10 nmapa-
aeasHoi it mpamol piBHi.

Horenenns
Hexait a i b — pani napanensni npami,
AB i AB, — piacrani Big Touok A i A,
npsamoi a go npamoi b (puc. 135). Joseaemo,
mo A,B, =A,B,
Ockinekn sa oaHavdeHHAM Bigcrami Bijg
a A A, rouku go npamoi AB 1lbi AB,1b, To 3a

2 TEOPEeMO PO ABl npaAMi, nepneHAHKYIApPHI

R #o Tpersoi, A,B, || A,B, *
= = Posrnanemo tpukyTHukn A B A, i B,A, B,
T ¥ uux croposa B A, coinsna, £1=/22 sk
BHYTPIIIH] DI3HOCTOPOHHI NpH MapaierbHUX
f:;;;ifﬁﬂ ;;B . upsMux a i b Ta ciumii BA, £3=/4 ax
roslxnanes Bix BHYTpilnHi pisHOCTOPOHHI HpH HapalelbHHX
npsmoi b npamux A B, i A,B, ra ciumiii B A,. Orxe,
M BA, = ABA B, 3a Apyrow 03HAKOKO piB-
HOCTi TPUKYTHHKIB, a3Biikn A B, = A,B,. Teo-

peMy J0BeAeHO.

31 moiHO AoBegeHol TeopeMHM BHILIMBae, M0 Bij-
craHb Bii Touku npaMoi @ Ao npaMol b He 3ANEKHUTH
Big Bubopy ToukH, ToDTO € OJHAKOBOK /s BCiX TOYOK
npamol a. Ile gossonsae chopMya0BATH O3HAUEHHH.

Oznavennn

Bixcranmiio Mix napajeabHHMH NPAMHME HAZHBACTHCH
Bigcrans Bin Gyas-axol ToukH ofHiel i3 nux npaMmmx
0 apyroi mpsamoi.
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§15. BnacrvBocTi KyTiB, yTBOpPeHUX npn nepetuHi napanensHux NpAMUX ciuHow

Omxe, BifcTaHes MiK HDapanelbHHMH

NPAMHMH — Il JOBKHHA HNEePHeHgnuKY- a A
napa, OpPOBejeHOro 3 [AOBLIBHOI TOYKH
oaniei npamol ao iHmol npamoi. b =

Ha pume. 136 allb, ABLb, 10610 B
AB — Bigcrans Mimx npammmME a i b.
3ayBasKHMO, 10 3a HACJALAKOM i3 Teope- Puc. 136. Ilepnen-
MH [P0 BJACTHBOCTI KVTIB, VTBOpeHHX aukyasap AB —
opu ﬂEpE‘I‘]ﬂﬂ napajejlbHHX HOpPpAMHX BiicTaHE Mid npsa-
cignow, AB la, tobro AB — cmiasawii MuMH a i b

nepunenjHKyaap A0 npaMux a i b,

3anurannaa i zaxaqi

o onpann [

Yu obos'A3KOBO cepel KyTiB, AKi vreopH-
[,5:}\. JUch YV pe3yJbTATI NepeTHHY JABOX Iapa-
© JenbpHHX NPAMHX ciuHO0O, 3HaAHAYTHEA:
a) PpiBHO 4OTHPH rOCTPl KYTH;
0) He 6inbIn Hi¥K YOTHPH TOCTPL KVTH;
B) He MeHI HIX YOTHDPH TYII KVTH;
r) He MeHIN HIK YOTHpPH piBHI KyTH?

406. ¥ peayiabTaTi DepeTHHY ABOX OApAJeJbHHX OPAMHX CiMHOIO
YyTBOpHJIHNCH JABAa KYTH 3 rpaaycHummp mipamu 80°. Hu mo-
MMYTH II1 KYTH OyTH:
a) BHYTPIIIHIMH pi3HOCTOPOHHIMH;
0) BHYTPIMIHIMH OZHOCTOPOHHIMH;
B) BignoeigaMMB?

407. Opun i3 KyTiB, YTBOPEHHX YV pe3VJbLTaTi MMepeTHHY [BOX ma-
palensHUX NpAMHX ciunoio, aopiBaioe 120°. Yu Moxe onuH
i3 pemiTe cemu KyriB gopieEwBatiH 50°7 Homy?

408. BrayTpimni ogHOCTOPOHHI KYTH, VTBOPeHL B pe3yiabTaTi nepe-
THHY ABOX NapajieJlbHUX NpAMHX ciuHowo, pismi. ITig axum
KVTOM cidYHA mepeTHHAaE i nmpami?
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Pozgin Il. TpukyTHukK, O3HaKK pIBHOCT] TPHKYTHWKIB

409.  Biagpisok AB — Bigcrass Mix napajenbHUMH TPAMUMH d
ib. Ilig axum Kyrom ciusa AB neperunae npami a i b?

Q. KT

410. Haxpecnits napanenssi npami a i & ta ciuny ¢, He nepnen-

AUKYIAPHY A0 HHX.

a) Sh:papﬁyﬁm BiciMm yrBOpeHHX KyTiB moBTEM abo curim
KonkopaMu Tak, mob cyma Oyab-aKHX ABOX KVTIE pis-
HUX Koabopis gopisaiosana 180°.

6) 3 TouKH nepeTHHY NpAMHX a4 i ¢ mpoBeAiThL Biapisok, mio
€ BigcTaEHIO MiX nmapaneansHMMH npamamMe a i b, Iig
SIKUM KVTOM Ieii Biapisok neperuHae npamy b?

411. 3acobamu nporpamu Geogebra, DG um immoro rpadiusoro
D pegaKkTopa HAKpecaiTh TpUKYVTHHK ABC.
a) Ilpoeepits npsamy, ska HapajiensHa cropori AC i nepe-
tuHae ctopon AB i BC y Ttouxkax D i E signmoeigso.
6) IlosHauTe KOBTHM KOJABOPOM KYT TpuUKyTHHKa ABC,
AKHH gopiBHOe KvTy BDE.
B) Iloznaute cuHIM KoJabOpoM KyT TpukKyTHHKa ABC, cyma
akoro 3 kyrom DEC nopisroe 180°.

Pisens A

412° 3a panumu puc. 137, a, 6 sunadigite kyti 1 i 2, akmo al|b.
¢ | a\Nal | | a U ) /3

b \{11“ b 7

. 7N
a . o
Puc. 137
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§15. BnactMBoCTi KyTi8, YTBOPEHUX NPW NepeTuHi napanensHnx NPpAMKX CiuHoo

413.° Opun i3 Kyris, YTBOpeHHX V Pe3Vib-
TATl NepeTmHY [ABOX NapajelbHHX
npAMHUX civHOW, gopiBHwEe 18°. 3Ha-
HAITH pemrTy KyTis.
414. Kyt ABC popisawe 62°, a kyr BCD popis-
Hioe 118°. Yu moxyTts npami AB i CD:
a) OyTu nmapajgeibHHMH;
6) neperunaruca?
Bignosigi obrpyaTyiiTe.
415. Kyr ABC popisuiwe 29°, a kyr BAD popisuioe 141°, YUm
‘ moxyTs npsami AD i BC 6yrn napanensaumu? Bianosins
ofrpyvaTyiiTe.
416. Ha nnomuni nposeneno npami a, b i ¢, npuyomy allb, a Le.
Buanaure BzacMHe poamimeHHA npamux b i c.
417. Ipsami a i b napanensui. Touku A, i A, nexars Ha nps-
‘ it a, sigpiskun A, B i A,B, — sigcrani mix npamumu a i b,
Hasgite Bigpisku, fki € BigcrasaMm Mix npamammn A B
i A,B,. Bianosigs obrpyuryiire.
418. Iepexnagites anraiiicekon abo iHMIOKW IHO3EMHOIO MOBOO
O hopMyaoBaHHA OyAb-AKOl 03HAKH Ta BiANOBiAHOI BJIACTH-

“ BOCTI mapanelbHHX NpAMHX. 3a HeobxifiHocTi NPOKOHCVIIbL-
TyiTeca 3 ydHTeNneM iHozeMHOI MOBH.

Pigens B
419. 3a panumu puc. 138, a, 6 3walgiTe KyT X.

a /500 '\ a 22°\

70°
b 130°

/ x\ ! / 111°

a
Puc. 138
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Pozgin Il. TpukyTHukKM, O3HaK pIBHOCTI TPHKYTHWKIB

421.

422,

425.

426.

170

3HalaiTE yel KYTH, YVTBOPEHI B pe3ayibTaTl NepeTHHY JABOX

napajejlbHUX NPAMHX CiuHOI0, AKIIO:

a) oauH 13 BHYTpimHIX ogHocTOpoHHIX KyTie Ha 30° Hine-
mIuii, HiM 1HIIWIT;

6) cyma ABOX BIANOBIAHUX KYTIB AopiBHIOE 26°.

3_& nanumMu puc. 137, a BU3HauTe, UM napanenbHi npaMi a
ib, axmo £2-21=54°,

Kyr ABC popisutoe T72° I3 Ttouor A i C ycepeauHi kKyra
NnpoBeeHo npoMeni, Akl napanenbHi cTOpoHAM KyTa H nepe-
THHAWOTHLCA B Touni D. 3naiiaits kyr ADC.

"'q'f
Haso kyr ABC (puc. 139). He- D
pes3 TouKy A NOpoBeeHO Nps-
My, fKa NapajejbHa CTOPO-
ui BC i1 nepernrae BiceKTpHCY B C
pasoro kyra B Touuni D. Jlo-
BefliTh, MmO TPHEYTHHK ABD Puc. 139
pisHOGeApeHMIL.

Hano piBnobeapennit Tpukyrtauk ABC 3 ocroBow AC. Ilpa-
Ma, napanensHa AC, neperuHae cropory AB y rouni A,
a cropony BC — y Touni C,. [loBeaits, mo TpuryTHur A BC|
pierobepeHMil.

Bigpisok AB — Bigcrans Mid napajdeibHUMH OPAMHMH
aib. Touka M — cepenuna Bigpiska AB. JlopeairTs, mpo
Oyabp-AKHHA BiApisok i3 KiHOAMH HA JaHHX NPAMHX, AKHIH
IpoxXoAuTk Yepes Touky M, ninuThcs Helo HaBHIL.

Yepes pepminay B pieaobegpenoro tpukyvranka ABC npose-
AeHo npamy [, napanensny ocHoBi AC. Biapizok BK — wme-
niana tpurkyrHnka ABC. Jloenites, mo BK — Bigcranb MiK
npaMumu [ 1 AC.



427.

ITporyasiiTeca 3 OAHOKJACHH-
EaMM Ta OJHOKJACHHIIAMMH CBO-
iM HaceJneHHM OVHKTOM. Biak-
MITE 13 coDOX HA NPOrVJIAHKY
Hablp KoJAbLOpPOBOL Kpelau Ta
TpancnopTap. Poabuiireca Ha
Bl Hepenuukli romanau. OpHa
KOMAH/A MaJX0oe ABl napaJjejbH]
JMOBTL npaMi, apyra — ABi na-
panenbni cuHi. [lani kxoMangam
Tpeba NepeBipUTH OQHA OJHY —
gl OVAYTH NpAMiI ¢CYIepHHKa»
napanensHuMu, OO6rosopits, AK
nosecTH abo cnpocTyBATH Iapa-
JenbHICTh [ABOX NpPAMHX. J3po-
6ite BucHoBKHM. [lpurapaiite,
YHMM BiIpi3HAKTHCA O3HAKH Ta
BJACTHBOCTI napanenbHMX IIpHA-
MuXx. CropHucTABIIMCE IHTepHEe-
TOM, MepeBipTe CBOW JAYMKY.

IITo came — BIACTHBOCTI uHM
O3HAKH = BHEKOPHCTOBYEBAJIA
Balla roMaHmga?

Pigens B

428,

3a papumm puc. 140, a, 6 BusHAUTE, UM DapAJeIbHI nps-

mi AB i CD.
B B
D D
a
Puc. 140
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Pozgin Il

TpukyTHurr, O3Hak piBHOCTI TPHKYTHWKIB

430

R
431.

&

3uaiiaiTs yei KyTH, SKi YTBOPUIHCE YV Pe3yiIbTATI HepeTHHY
ABOX napaieNlbHHX OPSAMHX Ci4HOW, AKIO:

a) m’are i3 EUX He rocTpi;

0) cyma aABOX BHYTPIMIHIX pi3HOCTOPOHHIX KYTIB y n'aTh
pasis MeHina, HiX ¢yMa ABOX IHIMKMX BHYTPIINHIX KYTiB;
B) cymMa lnecTH 3 HUX AopieHioe 620°.

BicexkTpucn BHYTpPIIIHIX OJAHOCTOPOHHIX KYTIB, VTBOPEHHMX
Yy peayibTaTi HepeTHHY ABOX OApANelbHHX NPAMHX CIUYHOW,
B3aeMHO nepneHaunkyiaapsi. Joseaits.

BicekTpncn BHYTpPIIIHIX piSHOCTOPOHHIX KVTIB, VTBOpPEHHX
V pPeayibTaTi NepeTHHY ABOX NapajlelbHUX NPAMHX Ci4HOIO,
napanensHi, Jlosenirs.

MoBTropenHn nepepn suBuYeHHAM S516 q

Teopernunnii matepiana

-

3anaui
432,

172

CYMIiKHI KYTH
pieHOOegpeHnil 1 piBHOCTOPOHHIN
TPHKYTHHKH

Ilpama | npoxoauTs deped BepIIHHY B rocTpOKyTHOIO TpH-
kytHuka ABC napanensHo croposai AC. Jloseaits, mo nps-
Mma | yreopioe 3 npamumi AB i CB kyrH, Akl JopiBHIOIOTH
JABOM KYTaM TPHKYTHHEA.

Y rtpukyrEuky ABC AB+BC=BC+AC=AB+ AC. [lose-
mith, mo LA=/B=/C,



Yasire poxycHuKa. Bin npononye saM BHMIPpATH TPAHCHOPTH-
pOM BeIHMYHMHM TPLOX KYTiB OVAb-AKOro TPHKYTHHUKA i HA3BaTH
oMy ABi i3 nux BeanunH. Tperio BeIMYMHY BiH Bigramae cam.
ITeperipumo? «20° i 50%». — <5 Bxe Brasas, — kame (orye-

HHEK, — 110, — «Cnpobyiimo me: 35°1 120%» . — «lle He BamK-
ko: 25% . flk e BiH ne pobutws? IlomipryitTe. Moxxauso, Bu
Bxie H caMi sMo¥eTe BHKOHATH nei gokye. Orxe: 40°, 100°, ?

Teopema (mpo cymy KyTiB TPHKYTHHEA)

Cyma KyTiB TpHERYTHHEKA mopisHioe 180°.

Hosenennn

Hexait ABC — poBinbHHIE TPHKYTHHE.
Hosenemo, mo £ A+ 2B+ 2C=180°,

IIposeiemo uepes Bepmuuay B npamy
b, napanensny AC (puc. 141). Toai kyru 1
i 4 piBHi K BHYTpilIHI piaHoCTOPOHHI NpH
napanenbHux npaMux b i AC ta ciuniit AB.
Ananoriuno Z£3=25 gk BHyTpimHi pis-
HOCTOPOHHI NPH THX CcaMHX [Dapajeib-
HUX npaMmux, ane ciuniit BC. Maewmo:
L1+ 224+ 3=/4+ 72+ 75=180°. Teope-
MY AOBEAEHO.

Puc. 141. lo noge-
JIEHHA TeopeMH Mpo
CYMY KVTiB TPHKYT-
HHKA
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Pozgin Il. TpukyTHukmn, O3HaKku piBHOCT] TPHKYTHWMKIB

Hacaigor 1
Y Oyabp-AKoMy TPHKYTHHKY NpHHAKMEL ABA KYTH rocrpi.

Crnpasai, Ak6H TPHKYTHHK MaB [Ba HerocTpi kyru (rymi
abo npsmi), To cyma Beix Kyrie nepemmysana 6 180°, ugo
cyIepedruTs AoBelleHiil Teopemi.

Hacxigor 2

Koxauii KyT piBHOCTODOHHBOTO TPHKYTHHEA
nopieae 60°.

OckinbKH BCl KYTH pPiBHOCTOPOHHBLOIO TPHKYTHHKA piBHI,
TO KOHHI i3 Hux gopisHioe 180°:3 =60°,

PoarnaaemMo e ojHe Baj)KJINBe TBepJKeHHHA, sAKe BHILIH-
BA€ 3 JOBejeHOl TeopeMil.

Sanaua

Axmo B piBHOGeApeHOMY TPHKYTHHKY B
oauH i3 Kytie gopieHoe 60°, To neil Tpm-
KYTHHE € pisHocroponuim. HoBemiTs.

Josenennsn 60°

Hexaii ABC — pisnoGeapenuii Tpukyr- C
HUK 3 ocHOBOI AC. PosrasnemMo asa BH- a
HajKH. B

1) Hexait kyr 60° — oamun i3 KyTiE npn
ocHOBi, Hanpukaan £ A = 60° (pue. 142, a). 60°

Topi £C = ZA = 60° ak KyTH OpH OCHO-
Bi piBHobespeHoro TpHUKYTHHKA, a4, £ B =

= ]180° = Z4 ~ ZC =180°—-60° - 60°=0)°. _A 5 C
Ore, ZA= /B = ZC, tobro ABC — pis-
HOCTOPOHHIN TPHKYTHUK. Puc. 142

2) Hexait xyr 60° KyT, OpOoTHIe:xHHIl ocHOBi, ToGTO
ZB = 60° (puc. 142, 6). Toai £A = ZC AK KYTH OpH OCHOBi
I I
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§16. Cyma KyTis TPUKYTHMKA. 30BHIWHIR KYT TPMKYTHIUKA

pisnobenpenoro TpukyrHuka. Kouuii i3 uux KyriB gopis-
Hioe (180° — 60°) : 2 = 60°. 3HoBy MaemoO, MO BCci KyTH
TpuEyTHHKA ABC € piBHHMH, OTiKe, Hell TPHKYTHHK piBHO-
CTOPOHHIN.

IMloitno poss’asana 3ajada € onopHow, TobTO Ha Hel MOMK-
Ha NOCHJIATHCH B X0Ji po3B’A3yBaHHA iHINHMX 3aAa4, KOPOTKO
nepexkasyioun 11 amicr. Haganl ymoBu Takux sajgau y nigpyd-
HUKY Oyae NosHA4YEHO CJOBOM «OMOpPHAS.

16,2. Bugw TpuKyTHUKIB 3a Benuumn-
Hoto KyTiB.-Knacudikauin

fx yxe Oyno goeefieHo, OYAL-AKME TPUKYT-
HHK MAaE€ He MeHm Hix asa roerpi kyru. Ile
03Ha4Yae, OI0 MOMKJIMUEBL TPpH BHDAJKH:
a) yci KyTH TPHKYTHHMKA rocTpi — rocTpokyT-
HUH TPHKYTHHK;
0) ABA KYTH TPHKYTHHKA rocTpi, a TpeTii KyT
OpAMHIT — NPAMOKYTHME TPHMKYTHHEK;
B) ABa KYTH TPHKYTHHKA rocrpi, a tperiii Kyt
TYOHII — TYNOKYTHHH TPHKYTHHK.
3 oraaay Ha e Bcl TPHKYTHHKH MOMKHA IO-
AIIUTH 3a BeJIHYMHOI0 KYTiB HA TpH BHIH: ro-
CTPOKYTHI, npAMOKYTHI il TynokyTHI (pue. 143).

=
TOCTPOKYTHHIL OPAMOKYTHHRI TYOOKYTHHHI

Puec. 143. Bugn TpHKYTHHKIB 3a BEJIHUMHOK KYTiB
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Pozgin Il. TpukyTHukKM, O3HaK pIBHOCTI TPHKYTHWKIB

3BepHEeMO VBary Ha Te, IO BeJH-
YHMHA KYTIB — Ile O3HaKa, 3a HAKOI
OVAL-AKHH TPHKYTHHE MOMHA BiaHecTH
JUINEe A0 OAHOIO 3 TPLOX HA3BAHWX BH-
nis. Takmii mogin ob'exrtie Ha oxpemi
BHAHM 38 [eBHOK O3HAKOK HA3ZHBAKTL
kaacudpikanicro. O3naxa, 3a AKOIO 3mil-
CHIOETLCA KJjaacudikanis, € I ocHOBOD,
Tax, TPHKYVTHHKH MOKHA pO3giiuTn
i 3a IHIIOK OCHOBOK — 34 JOBMHHOK CTOpIH — Ha pi3HO-
cropoHHL (T06TO Taki, AKi He MAaOThL piBHMX cTOpiH), piBHO-
Deapeni, ane He piBHOCTOPOHHI (Y AKHX TLIBKH JBi CTOpOHH
piBHi) i piBHOCTOpPOHHI TPHKYTHHKH.

Knacndikamnia BBaskaeThcid NPABHJIBHOI, AKI0 KOMKHHH
0b0’eKT MOMHA BilHECTH TiNBLKH 0 OJHOrO 3 HABBAHMX KJACIE,
Tak, HenpaBHJIbHO NOALIATH NpAMiI HA IION[MHI 3a BIAEMHHM
posmilieHHAM Ha NapajeibHi, Ti, 10 epeTHHAKTbLCH, 1 nep-
NeHAMKYIAPHI (ajKe NepOneHAMKVIAPHICTE — OKPeMHH BH-
najok neperuny). IloMuakoepo DoAiNATH 3a BeIMYMHOK HEPO3-
TOPHYTI KYTH HA rocTpi # Tymi, ocKiabKM € me it mpaMi KyTH.

Hyxe BamauBo agilicHOBaTH Kiaacudikanio aume 3a oj-
Hielo ocHoBow. Hanpuknan, HenpasuanHUM 6viio 6 moginatn
TPHKYTHHKH HAa POCTPOKYTHI, ONPAMOKYTHI, TYNOKYTHI i piB-
HoDeapeni, ajxke pisHODegpeHHM MoKe OVTH 1 rocTpOKVTHHIL,
i npamokyTHH, i1 TynokyTHHII TpHKYTHUK. [Ipunyerurucsa
TAKOl MOMHJIKH — Te came, IO I0-
AinuTH Beix mwoaedl Ha 4oJ0BiKiB, =
#iHOK 1 BumMTenis. g J..I

Ipuknagn kaacudikaniil HeBamkkKo Lo\ N =
aHailTH it B inmmx maykax. Tak, dixonorn "‘M %
NOALNAKTEL 4JIeHH DeYeHHH Ha POJIOBHI (mig- \
MeT i nmpueyaoK) i ApyropanHi (DogaTok, o3Ha-
yenHa Ta obcrasmna). CrnpobyiitTe smalitu npu-
Kaaam kaacubikamnin v dgisuni, reorpadii, Gioaorii.
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§16. Cyma KyTiB TPHKYTHMKA. 30BHILWKIK KYT TPUKYTHWKA

16.3, 30BHIWHIA KYT TPUKYTHUKa Ta NOTO BNacTUBOCTI

Oznavennsn

SOBHIIHIM KYTOM TPHKYTHMKA HASHBACTHCHA KYT,
CYMIZKHMI i3 BHYTPIIIHIM KYyTOM IIBOTO TPHKYTHHMEA.

B Ha puc. 144 kvt DAB — goBHImHIR KyT
NE TpuKYVTHHKAa ABC npu sepmusi A.
/\ OuesnaHo, 10 npM OVAb-AKiH BepmIMHi
b A ¢  TPHKYTHHMKA MOHa noGyAyBaTH ABa 30BHim-
Hi KYTH, AKl OJHMH CTOCOBHO OJIHOI'O € BEepPTH-
Puc. 144. | kaabHUMH (pue. 145).
SoBHIimMHINA KVT
Tpukyrauka ABC Teopema (mmpo 30BHIIIHIA KYT
np# BepmHHi A TPHKYTHHKA)

SoBHimuEil KyT TPHKYTHHEA I0pPiBHIOE
C¢yMi IBOX BHYTPIIIHIX KYyTIB, He CcyMix-
HHX i3 HHM.

Joeenenns

Hexait kytu 1, 21 3 — BuyTpimni KyTH TpukyTHHEa ABC,
a Kyr 4 — soBHimHIN KyT, cymixauii i3 kyrom 1 (puc. 146).
34 TeopeMolo Mpo CYMy KYTiB TpHKYTHHRKA L2+ 23=180°-21.
3 inmoro 6oky, 3a Teopemolo npo cyMmixkui kytn £4=180"-21
3eigen £4=22+ 23, mo it rpeba 6yvio goBecTH.

B N
A a3
4.7, | 3¢C
D A 6\
Puc. 145. 3osnimni Puc. 146. Sosuim-
KYTH TPHKYTHH- Hill KyT 4 popiBHIOE
ka ABC cymi KyTie 2 i 3
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Pozgin Il. TpukyTHukK, O3HaKK pIBHOCT] TPHKYTHWKIB

Hacainor

Cyma 30BHIIHIX KyTIiB TPHEYTHHKA, B3ATHX 10 OXHOMY
npH KosHil BepmmHi, qopisrioe 360°,

Cuopasai, 3a gosegeHon teopemoio (puc., 146) £6=1+ 72,
£4=/2+/31 £5=21+/3. Toni ana ixuasol cyMH ma-
EMO: £ﬁ+£4+/_’5=(£1+£2}+{£2+£3)+(£1+£3)=
=2(£1+ 42+ /3)=2-180° = 360",

3anurannsa i sagagi

P

Yy moye TPHKYTHHK MATH TPH TYIL KYTH; ABA TYIL KYTH;
He MaTH }KOZHOTO TYIOro KyTa?

435. Yu moe KYT OpH ocHOBI piBHOGeApEHOrO TPUKYTHHKA GyTH
TYnHuM; npamMuam?

436. Un mMoke NpAMOKYTHHH TpHKYTHHE OyTH piBHODeapeHHM;
piBHOCTOpOHHIM?

437. Y moxyTh OyTH pPIBHHMH TYNOKYTHMH i NpAMOKYTHMIM
TPHKYTHHKH; TVIOKYVTHHII 1 rocTpOKYTHHI TPHKYTHHKH?

438. JIlano TpH 30BHIIMIHI KYTH TPHKVTHHKA NpH pi3HHX BepliIH-
Hax. CKinbKH 3 HUX MOXKYTH OyTH rocrpumn?

ECTTETE Q)

9. Haxkpeciaits rocTpokyTHHIT TpHKYTHHK ABC.
a) BumipaiiTe KyTH TPpHKYTHHKa Ta o0MHCHAITE IXHIO cyMYy.
6) Ha npomeni AC nossaure Touky D, AKa He HAJEHKHTH
Bigpisky AC. Buamaure rpaaycay mipy kyra BCD, ko-
PHCTYIOUYHCH TEOPEMOIO PO 30BHIIIHIA KVT TPHKYTHHEKA.
B) Bunsmaure Bua TpukyTHHKA BCD 3a BelIMUHHOI KYTIB.
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§16. Cyma KyTiB TPHKYTHMKA. 30BHILWKIK KYT TPUKYTHWKA

3acobamu nporpamu Geogebra, DG um immoro rpadiusnoro

penakTopa HakpechiTsh TpUKYTHUE ABC i3 Tynum Kyrom A.

a) IIposegits Bucotry BD i BusHauTe BHJ TPURYTHHKa ABD
3a BEJMYMHOK KYTIiB.

0) 3a [gONOMOroK BCTAHOBAEHOI NOporpaMu BuMipaiiTe
kytT BAD. flk nos’asana ioro rpajycHa mipa 3 rpajayc-
HHMH MipaM# KVTiB TpUKyTHHKa ABC?

{18

Pisens A

441.° 3HaligiTe HeBIAOMHI KYT TPHKYTHHUKA,
AKIIO JBa HOro KYTH AOPIBHIOWTH:
a) 65°1 45°;
6) 120° i 18%
B) 90°1i 64°.

442° 3BmuaiiniTe HesimoMmi KyTH piBHOGEAPEHOrO
TPHKYTHUKA, AKINO: |
a) KyT nopm itoro ocHoBl gopiBHioe 40°;
0) kyr, nporunesHuil iforo ocHosi, Aopisaioe 40°.

443.° BmaiigiTe HeBiOMI KYTH TPUKYTHHKA:
‘ 4) OpAMOKYTHOro, 3 Kyrom 28°;
0) pienobDeapeHoro, 3 KyToM npu ocHoei 80°,

444, Jloeenits MeTomom Bijl CYNpPOTHEHOrO, M0 KYT NOPH OCHOEBI
pieHOGeApeHOro TPHKYTHHEKa He MoOyke OyTH TYIHM.

445, JoBefiTe MeTOAOM Bij CYOpPOTHBHOIO, IO TPHKYTHHEK He
‘ Moe MaTH Oinbin HIX OAMH NpAMMHE KyT.

446.° BmaiigiTe BHYTPImMHI KyTH TPHKYTHHKA, AKIO 30BHIMHI
KYTH IIpH ABOX ioro BepmHHAX AopiBHWIOTE 135° i 110°,

447. Opur iz BHYTpIIIHIX KyTiB TpHKYTHHKa jopisHwoe 40°,
‘ a oauH i3 sopHimHEIX — 125° 3HailgiTes pemTy BHYTpIIIHIX
1 30BHiMHIX KVTIB.
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Pozgin Il. TpukyTHukKM, O3HaK pIBHOCTI TPHKYTHWKIB

IlepernaaiTes anrailicekow abo 1HOIOW 1HO3eMHOI) MOBOI
(hopMyaIOBAHHA Ta JOBeJeHHA TEOPEMH IIPO0 CYMY KVTiB
TPHKYTHUKa, DyAL-aK0I 03HAKH Ta BiANOBIAHOI BAACTHBOCTI
napadenbanx npammpx. [lopisasaiiTe omep:xaHMil pesyanTaT
13 mepeKkIajaMy IHINUX YYHIB T4 YVMEHHIlb, 4 TAKOMXK 13 nepe-
KJAaJaMi, OJep:KAHHMH 3a [AONOMOIrOK PidHHX Oporpam-
nepexJjanad4ina,

Pisens b

449.

450.

451.

452,

3

455.

456.

180

SHaiigiTs vei KyTH TPHKYTHHKAa, AKIO:

a) OoAMH 13 HUX yABiuli MeHmIWH 3a Apyruil 1 Ha 20° dinbmwKi
3a TpeTii:

6) ixHi rpagycei mipu BigmocaTses sk 1:3:5,

Oaun i3 kyris pisHOOEApeHOro TPHKYTHHMEKaA jAopisHOE 50°.
3uailinites pemrty kyris. Ckinsku poas’askiB mae 3agaua?

SHAHIITE:

a) KYTH TPHKYTHHEKA, AKIIO IXH] rpajgycHi MipH BiHOCATH-
ca Ak 2:7:9;

6) KyTH pieHOoDejpeHOro TPHUKYTHHMKA, AKIO0 OAHH i3 HHX
nopisuaioe 100°,

YUn moske TPHKYTHHK i3 KyTom 40° nopiBHIOBATH TPHKYTHH-
Ky 3 KyroMm 140°? Bianosiae obrpyaTyiiTe.

TpurkyTHHK i3 KyTom 120° gopiBHIOE TPHKYTHHKY 3 KyToM 30°.
HosenitTs, 110 i TPHKYTHHKH piBHOOegpeHi.

Y pieuobegpenomy TpurkyrEuky ABC 3 ocsosow AC npo-
peneHo dicexktpucy AD. 3HalAiTEh KYTH I[hOT0 TPHKVTHHKA,
armo £ ADC=150°

Bigpisokx BD — 6icexrpuca tpukyrauxka ABC. 3muaitnirte
KyT A, akmo ZC=35° ZBDC=105°",

Y rpuryrtHuky ABC OiceKTpHCH, OPOBEeAEHI 3 BepImHH A
i B, nepernnawTbca B Touni O. 3nangite gyt AOB, akmo
LA=827 ~B=88".



§16. Cyma KyTis TPUKYTHMKA. 30BHIWHIR KYT TPMKYTHIUKA

¥ pisnobeapenomy TpukyTHury ABC GicexTpucu, nposegeni
3 pepminH npe ocHoBli AC, nepernHawTeca B Touni 0. 3Ha-
fipiTh KYTH TPURYTHHEKA, Akmo £ AOC=140°

458. Opun iz soBHimHIX KyTie piBHOGeZpeHOT0 TPHKYTHHKA [10-
pieaoe 60°. 3HaigiTh BHYTPIIIHI KYTH TPHKYVTHHKA.

459. 3o0BHiIMIHI KYTH TPHKVTHHKA BigHocaThea AK 3:4:5. 3ma-
HAITE BHYTPINIHI KYTH TPHKYTHHKA.

460. SHaliTh BHYTPIIIHI KYTH TPHKYTHHEA, AKIIO CYyMa JBOX i3 HUX

‘ nopisaioe 150°, a ogun i3 soBHimMHIX KyTie nopieHioe 80°.

461. IIporynaiTecas 3 OZHOKJACHH-

* KaMH Ta OJHOKJACHMILAMH CBO-
iM HaceneHHM nyHKTOM. Bisb-
MiTe i3 cobow Ha NPOryiIsHKY
moryaky. O6aymaiite, aAx spo-
6uTn mogens Kyra 60°. Peani-
3yHTEe CBOl 3aAVMH 1 3anuMOITH
Ipo Hne KOpOTKe Bijleo 3 ycHH-
MH NOACHEHHAMMH.

Pisens B

462. BicerTpuca pirHoOeApeHOro TPUKYTHH-
Ka, OpOBeleHA 3 BepIIMHH KYyTa IIpH
OCHOBl, JOPIBHIOE OCHOBlI TPHKVTHHEKA.
SHaliniTe foro KyTH.

463. BicexTpuca piBHOOEeIpeHOr0 TPHKYT-
‘ HHKa, [POBEJAEHA 3 BEpPUIMHU KyTa
OpH OCHOBL, nepeTuHae BiYHY CTOpPOHY
M KVTOM, AKHIl JOpiBHIOE KVTY OpH
ocHOBi. 3HalAiTE KYTH TPHUKYTHHKA.

464. BicexTpuca 30BHIIIHBLONO KyTa NpH OCHOBI piBHOGeapeHOro
gee TPHKYTHHKA NepeTHHAE NpoJoB:KeHHA Giumol eroponn. Jos-
kﬂ FHUHA BiApidka DlceKTpHCH Bijl MOYATKY J0 TOYKH HNEepPETHHY
NOPiBHIOE OCHOBI TPHKYTHHKA. 3HaiAiTe BHYTpimHI KyTH
TPUKYTHHUKA.
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Pozgin Il. TpukyTHukK, O3HaKK pIBHOCT] TPHKYTHWKIB

465. BicexTpHca 30BHIMIHBOrO KyTa IpH ocHOBLI pisHoGegpeHo-

4 ro TPHKYTHHKA NepeTHHAE npojoB:kKeHHA OiuHOl cTOpoHH

H mijg KyToM, SSKHHi JOPIBHIOE KYTY IPH OCHOBI TPHKYTHHKA.
SHaAiTe KYTH TPHKYTHHKA,

466. ¥V rpukytHHKY ABC 0OicexkTpHcH, nposejeHi 3 sepmuH A
298 i C, neperunatorbea B Touni O. 3uaigite kyr AOC, skmo
‘ \n 2B =L,

467. BicexkTpuca s0oBHIIIHLOrO KyTa piBHOOeApeHOr0 TPHKYTHH-
Ka OpH BepiiuHi, NPOTHIexKHIH OCHOBI, napanejlbHa OCHOBI
rpukvrHHKa. JloBenits.

468. Chopmynioiite i goBefiTs TBepAMeHHA, obepHEHEe A0 TBep-
JKEeHHA NonepejHBOl 3ajgadi.

oo e e 517 O

Teopernunnii marepian \

J o
* O3HAKH PIBHOCTI TPHKYTHUKIB ~ __“' ;.:_;=
- mepiaHa, DicexTpuca U BucoTa :

TPHKYTHHKA

Samagi

469. Bigomo, mo AABC = ADBC, npuyomy Touka C nexuThL Ha
pigpisky AD. JloseniTs, 10 i TPHKYTHUKH NPAMOKYTHI.

470. Pisuobegpeni Tpukyrankn ABC i ADC MaOTh cOiILHY OCHO-
By AC (touku B i D nemars nmo oann 6ik Big npamoil AC).
Hoseaits, mo BD 1 AC.
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XTO 3 Bac He MpiaB nokaTaTHca Ha OlaocHimEIN axTi? Ha expa-
Hl TesieBizopa AXTH Nij BiTpHAAMH BHIVIAJAKOTE [IPOCTO AWBO-
BHXKHO. MeHine BIiTpHI0 — CTAKCeIb, BOHO JO3BOJAE AXTI HTH
nporH Bitpy. OcHOBHe BITPHIO — rpoT, BOHO BeJHKe, NpHKpin-

JeHe o morau. Bia #oro naomy saneXHuTh MBHAKICTL AXTH.
'-'Illupma I‘pﬂTa CEJIaAIHA, AJe YACTO JJIH NOJerimeHHsA pﬂEpﬂK}"H'
KiB pyXy AXTH HOro BBAYKAIOTH NPAMOKVTHHM TPHEVTHHKOM.

Hx BigomMo, NpAMOKYTHHH TPHKYTHHK Mae OJUH
npamMuit 1 asa rocrpi KyreH. CropoHA HOpPAMOKYTHOIO
TPHKVTHHKA, NPOTHJIEXKHA NPAMOMY KYTY, HASHBAETH-
cA rimoremyszom, ABL iHmi croponn — kareramu. Ha
puc. 147 y rpukyraury ABC ZB=90°, AC — rinore-

Hyasa, AB 1 BC — raretH.

3 TeopeMH NpO CyMy KYTIiB TPHKYTHHKAa BHILIMBAE:

CYMA TOCTPHX KVTiB OpAMOKYTHOO TpH-
kyrHuka gopisHioe 90°. Copasamxyersca
TAEKOH ﬂﬁEpHEEE TBepAXKeHHA — O3HaKA
NPAMOKYTHOrO TPHKYTHHKA: AKINO B TPH-
KYTHHKY CyMa IBOX KyTiB gopisawe 907,
TO el TPUHKYTHHK NPAMOKYTHMWM.

I'inorenysa — BijJ rpenbKOro «rimoTei-
Hycas» — Ta, o crarye. Hassa nor’asa-
Ha 31 cnocoboM nodyaoBH NPAMOKYTHHX
TPUKYTHHKIB HATATYBAHHAM MOTY3KH.

A

o
E
iz
B Karer C

Puc. 147, Ilpamo-
KVTHHH TPHKYTHHE
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Pozgin Il. TpukyTHukmn, O3HaKku piBHOCT] TPHKYTHWMKIB

17.2. O3HaKkn pIBHOCTI NPAMOKYTHUX TPUKYTHUKIB
Kopuerywouncs osHakaM#M piBHOCTI TPHKYTHHKIBE 1 TeopeMomw
OIpo CyMy KYTiB TPHKYTHHKA, MOMHA cOPMYIIOBATH O3HAKH piB-
HOCTi, XapaKkTepHi TiNBKK 18 NPAMOKYTHHX TPHKVTHHKIB.
Hapenemo cmouaTKy OBl 3 HHX.

O3naka piBHOCTI NPAMOKYTHHX TpPH-
KYTHHKIB 32 IBOMAa KaTeTaMH (puc. 148)
Skmo aBAa KATETH OJHOrO NPAMOKYTHOTO

TPHKYTHHKA BiINOBIIHO JOPIBHIOKTE JABOM
KareraM iHIIOr0 NMPAMOKYTHOrO TPHKYTHH-

Ka, TO TaKi TPHKYTHMKH piBmHi.
Oznaka piBHOCTI NIPAMOKYTHHX TPHKYTHHKIB
3a KATeTOM 1 NMPHJIErJHM rOCTPHM KyTOM (puc. 149)

Armo karer 1 NpHAerawMH 10 HLOTO TFOCTPHH KYT OJHOIO
NPAMOKYTHOIO TPHKYTHHKA BiINOBiIHO HOpiBHIOWOTH KaTe-
TY # NPHJIErJoMy 10 HBOT0 FOCTPOMY KYTY IHIIOro nNpamMo-
KYTHOI'O TPHKYTHHKA, TO TaKi TPHKYTHHUKH piBHi.

m : 1 4
B ¢ |8 | |6 B A e,
Puc. 148. IlpamokyrHi Puc. 149, IIpamoxyT-
TpHKYTHHEH ABC Hi TpHKYTHHENR ABC
i A,B,C, piBHi 3a aBoMa 1 A,B,C, pisai 3a kare-
KATeTAMH TOM i OpHUieraguM ro-
CTPHM KYTOM
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§17. NMpAMOKYTHI TPMKYTHKKK, O3HaKN Ta BNACTMBOCTI NPAMOKYTHHX TPHUKYTHUKIB

I[i osmaku — okKpemi BUNaAKH mepmoi Ta Apyrol 03HAK
piBHOCT] TPHKVTHHKIB.

HacrtynHi 1Bl 03HAKH HEBAKKO OJIEPIKATH 3 JIPYTol 03HAKH
PiBHOCTI TPHKYTHHKIB, BHKOPHCTOBYIOUH TeOpeMy MpPO CyMy
KYTIB TPHKYTHHKA.

Oznaka piBHOCTI NPAMOKYT-
HHX TPHKYTHHKIB 3a KaTterom
1 MPOTHIEKHHM KyTOM (puc. 150)

A
> Axmo karer i nporHiIexHHH HOMY
KYT OIHOTO0 NPAMOKYTHOI0 TPHKYT-
HHKA BiINOBiIHO IOpPiBHKIOTE Ka-
TeTy H NPOTHIERHOMY HOMY KYTY
=i TP imnurq NPAMOKYTHOIO TPUKYTHHKA,
B¢ B | |8 TO TAKI TPHKYTHHKH piBHI.

1

Puc. 150. IlpamMokyT-
Hi TpukyTHHER ABC

i A\B\C, pisHi 3a Ka-
TETOM 1 MPOTHAESHHAM
KYTOM

Oznaxa piBHOCTI MPAMOKYT-
HHX TPHKYTHHKIB 3a rinoreny-
3010 H rOCTPHM KYTOM

Axmo rimoremysa ¥ rocTpHii KyT

OJIHOrO NPAMOKYTHOI'0 TPHKYTHHEA
BiiMOBiTHO MOPIBHIOKTH TiMOTEeHY3i

A A H rocrpoMy KyTy iHIIOro nNpaMoKyT-
HOTO TPHEYTHHEA, TO TAKi TPHKYT-
HHKH piBHI.
Copagpal, AKIO AaHi TPUKYTHH-
] 10 1) k# (pme. 151) MaoTh mo piBHOMY
B e | B C, rocTpoMy KyTYy ¢, To iHmi roerpi
KYTH OHX TPHKVTHHKIB J0OpiBHIO-
Puc. 151. Ilpamokyt- ote 90°—0, To6TO TakoM BiAmOBIA-
Hi TpukyTHHEH ABC HO piBHi.
1A,B,C, pisni sa ri- Ille onuy osHaky piBHOCTI npsa-
NOTeHY3010 #f rocTpUM MOKYTHHX TPHKYTHHKIB JjoBegeMo
KYyTOM OKpeMo.
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Pozgin Il. TpukyTHukKM, O3HaK pIBHOCTI TPHKYTHWKIB

Teopema (0o3HakKa piBHOCTI HPAMOKYTHHX
TPHKYTHHKIB 3a rilmoTeHy3010 il KaTeTom)

fAxnmio rinoreny3a H KaTeT OJHOI0 NPAMOKYTHOIO TpPH-
KYTHHEA BLANOBiAHO JOpiBHIOOTH rinoTenysi i Karery
IHIIOro NPAMOKYTHOrO TPHKYTHHKA, TO TaKi TPHKYT-

A JoBegennn
; Hexait ABC i ABC, — pani
OPAMOKYTHI TPHKYTHHUKH, Y HKHX
& : £B=/B =90° AC=AC, BC=B/C(,
Al ! (pue. 152). osezemo, mo AABC =

o 0 O L I o =AABC,.

A : Ha npomensax CB i C B, igknagemo
0 : Bigpiskn BD i B, D, mo aopiBHIOKOTH
ﬂ-" nanuM kateramMm BC 1 B(C, sianosia-
uo. Topi AABD = AABC i AABC, =
D“l'"*"-ﬂl el | : =..4'_\4-11B‘1(1'L 3a aBoMa KareraM#. I3 mux
pisnocreit maemo: AD=AC=AC =
Puc. 152. Mpamoryrsai =AD,. Ile osmauae, mo AADC =
Tpukyrauku ABC = AADC, 3a TphOMa CTOPOHAMM.
i A,B,C, pissi 3a rino- 3sigen £C=.ZC,. 1 napemri, AABC =
TEHY3010 il KareToMm = LA B C, 3a rinoTesys3on # rocTpum

ryrom. Teopemy noseseHo.
3BepHeMO yBary Ha JIOJaTKOBY HoDYJAORBY, L0 NOJATAE B J0-
GyaoBl NpAMOKVTHOrO TPHKEVTHHKA A0 piBHoDeapenoro. Takmi
NpHIiioM J03BOJAE 3ACTOCOBVBATH BJACTHBOCTI piBHODejgpeHOro
TPHKYTHHKA B XOAi po3B’sAsyBaAHHA 3a7a4, B YMOBAX AKHX IPO
pieHOGeipeHNT TPHKYTHHK He HJeThCH.

17.3. [IpAMOKYTHUN TPUKYTHUK i3 KyTOom 30°

IIpaMokyTHHI TPHKYTHHK, V¥ AKOMY OJHH i3 rocTpHX KyTiB
popieawe 30°, Mae KOpHCHY BJIACTHEICTE.
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§17. NpamokyTHi TPMKYTHKK, O3HaKN Ta BAACTMBOCTI NPAMOKYTHHX TPUKYTHMKIB

Onopna zagaua
Y OpAMOKYTHOMY TPHKYTHHKY KAaTeT, OPOTHJEKHHIM

kyty 30° nopisHwe nonosuHi rinorenysu. HosediTs.

Hosenenun

Hexait v Tpukyrauky ABC £A =30°, ,.A
ZB = 90°. HNosememo, mo BC=0,5AC. ;;
OueBupgHo, mo B TpUKYTHUKY ABC /C = ¢ |ao°
= 60°, Bigknamemo nHa mnpomeni CB Bia- /
pisok BD, axmii gopisuwe BC (puec. 153). p 77g T ¢
IIpamoxyTHl TpukyTHEEN ABC i ABD pis- Puc. 153
Hi 3a ABOMA KaTeTaMH. ’

3eincm BunaueBae, mo LD=/7C=60° i ZDAC=30°+
+ 30°=60°. Orxe, tpukyrEuxk DAC € piBHOCTOpPOHHIM,
a Bimpisok AB — iioro meaiana, Tobro BC=0,5DC=0,5AC,
mo it Tpeba Gyiao goBecTH.

g_'\--' ___,,-'-'..“

CopasgKyeTbca TakodK obepHeHe TBep-
JeHHA (onopue):
AKIN0 KATeT NPAMOKYTHOMO TPHKVTHHMKA I0-
piBHIOE DOAOBHHI rinoreHysM, TO KYyT, Opo-
THIAKHHH NhOMY KaTeTy, gopiBaioe 30°.

CnpobyHTe aoBecTH 1e TBEepAKEHHS ca-
MOCTIHHO 3a JONOMOroK0 J0JATKOBOI mobypo-
BU, aHAJOriYHOI MOITHO ONMCAHIN.

Karer — Bijg rpembkoro
« KATETOC» — BHCOK
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Pozgin Il. TpukyTHukK, O3HaKK pIBHOCT] TPHKYTHWKIB

Januranua # saxaui

.

472,

473.

474,

475.

Y npaMoKyTHOMY TPHKYTHUKY ABC LA+ ZB=/C. Haasits
rinoTeHysy TPHKYTHHKA.

¥ npamoxyraomy TpukyTHHKY DEF pucora EA nexuts yce-
peauni TpukyTHHKa. HasBiTe KaTeTH TPHKYTHHEKA.

ITpamMoxyTHHH TPHKYTHHK i3 rOCTpHM KyToM O JOpiBHIOE
NPAMOKYTHOMY TPHKYTHHKY 3 roctpuMm Kyrom 20°. Hxum
moxe GyTH gHaueHHA OF

Y rpukyraukax ABC i ABC AZA=/ZA, AB=AB,
BC=B(C, 3a AKAMH 03HAKAMH MOKHA [0BECTH piBHICTH
OUX TPHKYTHHKIB, AKIO:

a) KyvT A npaAMBii;

6) kyr B npsamuii?

U1 MOXKYThL HepiBHI NPAMOKYTHI TPHKYTHHMKH MAaTH JABi
napH BiAnoBiAHO piBHMX KaTeris; piBHi rinorenysu?

BTN @

Cl

188

3acobamu nporpami Geogebra, DG uu immoro rpadiunoro

peaakTopa HAKpecHiTh NpAMOKYTHHH TpUKYTHEHMK ABC 3 ri-

norenyzow AB.

a) Buwmipsaiite kyt A it obunc-
JiTh rpagycHy Mipv KyTta B.

6) Iloamaure Ha pHCYHKY Haii-
MeHIIWH 30BHIMHIE KVT
TpukyTENKa. O0uucaites itoro
rpagycHy Mmipy Ta sBumipsiite Ii
3a JONOMOr'oK) BCTAHOBJEHOI Npo-
rpamia. Yu 306iramca v Bac peayib-
TaTH?




§17. NpAamoKyTHI TPMKYTHU KK, O3HaKKN Ta BAACTMBOCTI NPAMOKYTHHX TPUKYTHHKIB

477. Hakpecnite piBroGeapenuii TpukyTHuk ABC 3 ocuosow AC.
a) Ilpoeexaits BHcory BD. Bualnite KoasopaMH piBHI TpH-
KYTHHKH W AoBejiTh IXHIO piBHiCTH 3a JONOMOroK pis-

HHX O3HAK PiBHOCTI NPAMOKVTHHX TPHKVTHHKIB.
6) Hasgpirs BucoTu TpukyrHuka BCD, nposegeHni 1o karTeris.

Pisens A

478.° BmaiigiTe KyTH piBHOOEApPEHOr0 NPAMOKYTHOTO TPHKVTHHKA.

479.° ¥V pisHocTOpoHHLOMY TPHKYTHHKY ABC mnpoBegeHo Mejia-
‘ vy AD. 3uaiigite Kyt TpukyTENKa CAD.

480, SHalAITE rocTpli KYTH OPAMOKYTHOTO TPMKYTHHMKA, AKINO:
a) OAMH i3 HHUX KYTiB vy N'ATh pasiB meHmwuii, Hix inmmii;
0) ixnma pizaunsa gopisHoe 10°.

481. 3HalJiTh TOCTPI KYTH NPAMOKYTHOrO

‘ TPUKYTHHUKA, AKIIO: B.
a) oaMH i3 Horo 30BHIIIHIX KVTIB j0-
pieaioe 130°;
6) ixHI rpaaycHi MipH BiIHOCATLCA AK
a37. 7 A 5
482. Ha puc. 154 ZA=/C, ZADB= /CDB.
HoseaiTs piBricTs TpuKVTHHEIB ADB Pue. 154
i CDBA.
483. Ha puc. 155 AD|BC, <ZBAC=
‘ =/ZDCA=90°. [loseniTs piBHICTH B
rpukyTHHKiB BAC i DCA.
484, Y rpurkyraury ABC kyru A i C rocrpi, & e

BD — Bucora TpHKVTHHKa. Axa 3 To-
ok A, C, D nexuts Mix 1BoMa iHmumu?

485. Y rpurkyrauky ABC gyt C tynuit, BD —

‘ BUCOTA TPHKYTHHKA. fKka 3 Touox A, Puc. 155
C, D nexurs mimx asoma iHmmM#u?

D

189



Pozgin Il. TpukyTHukKM, O3HaK pIBHOCTI TPHKYTHWKIB

YV npamoxyrHoMy TpuKyTHHRY ABC a0 rinoreHysu npose-
peno Bucotry BH. 3maiigite kyrn tpukyrHrka ABH, axkmo
2 =253

¥ rpukyTHHKY ABC BHecora AD ninuts KyT A Ha IBA KYTH,
npuuyomy £ BAD=38° ZCAD=42° 3naiifiitk KYTH TPHKYT-
auxa ABC.

IlepexknagiTe aurmiiichkown abo IHMOW 1HO3EMHOW MOBOWO
TEPMiHH «IPAMOKYTHHI TPHKYTHHKS, «OPAMHIA KyT», «ro-
crpuit KyTH», eKaTeTs», «rinorenysas. CropucraiiTeca pisun-
MH nporpaMaMH-nepeKIaladaMi Ta NMOPiBHANTe pe3ynbTaTH
nepexkaaiis MUX TepMiHiB.

Pisens B

489. Y nopamoxyrHOMY TpHKVTHHKY ABC 3 rimoreHysomn
AC £ A=45°, AB=8 em. 3naiinits karer BC.

490. Bucora pisHobGegpeHOro TpHKyTHHKA, nposejpeda ao Giunol
CTOPOHH, VTBOPIOE 3 OCHOBOIO TPHKYTHHKAa KyT 35°. 3Ha-
HAITH KYTH IILOrO TPHKVTHHEKA.

491. ¥ rpukytHury ABC ZB=90° Bicexktpuca Kyra A neperu-

‘ Hae kater BC mig kyrom 74°. 3ualiniTe rocTpi KYTH TPHKVYT-
Huka ABC.

492, flknio B TPHKYTHHKY JBI BHCOTH PiBHI, TO LeH TPHKYTHHEK
pisaobenpenunii. [JJoBeaiTh.

493. Coopmymnwiite it goBeniTs TBepAxeHHs, obepHeHe OO TBep-

‘ I¥eHHA NonepeiHbOl 3agadi.

494, Y tpurkytanky ABC nposegeno Bucotry BD. 3naigite KyTH
LOTO TPUKYTHHKA, Aaxmo L ABD=25° ZCBD=40° Ckiis-
KH po3B'A3KiB Mae sagada?

4935. BicexTpHca, npoBefeHa 3 BepIIMHH OPAMOro Kvra TpH-

190

KYTHUKA, NepeTuHae rinorenysy nig kyrom T70°. Braiairs
KYTH, AKi YTBOpPIOE 3 KaTeTaMu BHCOTA, IpOBeJeHa A0 rimo-
TEHY3H.



§17. NpAamoKyTHI TPMKYTHU KK, O3HaKKN Ta BAACTMBOCTI NPAMOKYTHHX TPUKYTHHKIB

496. JNopeniTs piBHiICTE NPAMOKYTHHX TPHKYTHHKIB 38 KaTeToM
i BHCOTOIO, NIPOBEJIEHOK 0 riNoTeHY3H.

497. JoBeniTs piBHICTE NPAMOKVTHHX TPHKYTHHKIB 38 KaTeTOM
‘ i BicekTpHCOIO, NPOBEJCHOO 0 PiNOTEHY3H.

498. V¥V pisnobegpenomy TpuryTHuxky KMN 3 ocrHoBoiwo KN Bu-
cotn KA i NB neperunHawoteca B Touml O. 3Haligite KyvTH
nLOro TPUKYTHUKA, akmo £ KON =140°

499, ¥V pisHoOespeHoMy TpuKyTHHMKY ABC 3 ocHoBow AC BHCO-
‘ ™1 AD i BE neperunalotrscs nig kyrom 50°. 3naiifite KyTH
ILOI'0 TPHKYTHHEKA.

a00. Buropucrosywoun 1jew, noja-

* HY HA MAJIOHKY, pasoMm 3i cBo-
IMH  JApy3saMH Ta nDoApyrammu
sHaiaitTe BucoTy gepesa. 06'ea-
HaliTeca v aABi komanan. Ilomi-
KaBTecHd MOpo 3picT 4iaeHiB Ba-
moi KoMaHAM Ta BHOepiTs ana
yuacTi v BHMIDpIOBAHHAM JABOX
MailyKe OJHAKOBHMX 3a IUM NO-
KasHUKoM. J3a HeobxijgHOoCTi
BHKopucTaiiTe pynerky. Ilomi-
KaBTecd M[pO pe3yabTaT, [0
orpumaia iHma komasja. Obro-
BOPiTE yel pasoM moxuOKy Ta
cniocobn 11 3MeHIIeHHSA,

Pisens B

a01 (omopmna). Megiana NpAMOKYTHOIO TPHKYTHHKA, MpOBejeHA
“% A0 rinoTeHya3m, NOpPiBHIOE MOJOBHMHI rinoreHysu. Jloeenits.

502 (omopna). koo mejiaHa TPHKYTHHKA JOPIBHIOE MOJIOBHHI
‘ CTOPOHH, A0 AKOL 11 NpoBefeHO, TO Held TPHEVTHHK NpAMO-
kyTHuil. [loseniTs.
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Pozgin |. EnemenTtapHi reomerpuysi ¢irypu 1a ixul Bnacrmeocri.

Baaemne posMillieHHA NPAMWX Ha NAOWWHI

Teopermunmnii maTepiax

510.

192

Kyt mimx OicekTpHcoo 1 BHCOTOW, NPOBEJeHMMH 3 BeplIH-
HH Hailbinpmoro KyTa OpPpAMOKYTHOrO TPHKYTHHEKAa, A0pPiB-
Hwe 22°, 3HalAiTL TOCTPl KYTH TPHKYTHHEKA.

Bucora, npoBejieHa 3 BEPIIMHH NPH OCHOBI piBHOOeApEHOTO
TPHKYTHHKA, ALIHTh HABIOIJI KYT MiM OCHOBOIO 1 OiceKTpH-
COK KyTa NpH OCHOBl. 3HAMAITE KYTH HLOro TPHKYTHHEKA.

Oaue i3z KyTiB HPAMOKYTHOrO TPHKYTHHKA aopisHioEe 60°,
a pl3HMIA MiMX rinoTeHy3010 1 KaTeToM, HPHIETrINM J0 LLOTO
KyTa, cTaHOBHTH 6 cM. 3HaliTE i CTOPDOHH TPHKYTHHEA.

Y rpukyrauky ABC ZB=90° a zoerimmuiit xyr opu
pepmuHi C gopiswe 120°. 3Bnaizgite cropoum BC i AC,
AKIO IXHA cyMa cTaHOBHTEL 21 cM.

Y npAMOKYTHOMY TPHKYTHHKY KAaTeT, HNpWJIeramd 1o
Kyra 30°, popiBaioe 18 cm. BHaiigiTs nosxuny GicekTpucH
TPHKYTHHKA, HPOBEJASHOL JI0 IBOTO KATETA.

YV tpuryrauky ABC ZC=90° Bicexrpuca BE vTBOpIlOE
3 katerom AC Kyt 60°. 3naitaite karer AC, axmo CE =4 cM.

BJIACTHBOCTL TOYOK 1 NpAMHX
piBHODeApeHHH TPHKYTHHK

Y TpHKYTHHKY ABC megiana BM popisHoe cropoHi BC.
Biapiaok BH — Bucora TpMKYVTHHKA. S3HAWIITH JOBHKHHY
cropoau AC, axmo HC =2 cm.

YV rpuxyruuky ABC Gicexrpuca BL popieuwe croponi BC.

Biapi-soxk BH — sucora TpHMKYTHHKa. SHalniTe Kyt ABC,
axkmo LCBH =20°,



IHKOMHM, ryaA0OYY DapKoOM, MH MOXEMO H He 3aMHCJIIBATHCSH
HaJ AOBMHHOI IMAAXy. AJle HACTO MR DOCHINIAEMO H HaMa-
raeMock obpaTu HalikKopormmit Mapmpyr. Jurresmuit gocsif
rOBOPHTHL HAM, HI0 MiHIMAJNBHOK BiACTAHHIO Mis ABOMA TOU-
KaMH € Biapizok i3 KiHmaMuM B mux Toukax. Aje uM 3aBMKIH
Tak Oyae? Bignosigs He € HDPOCTOK, BOHA 3aJIeKHUTh Bij
dopMu moBepxHi, Ha AKill posTamoBaHi 3ajgaHi Touku. Aje
Ana NIOHMIMHH HAINI NPaKTHYH]I coocrepeskeHHA 30iraiorhes
3 TEeOpIlED.

Teopema (cmBBILIHOIIEHHA MI¥ CTOPOHAMH
i KyTaMu TPHKYTHHKA)

¥ TPHEYVTHHRKY:
1) mporn 6iabmIol CTOPOHH JeXEHTH OIABIIHH KVT;

2) nmporH 6iABIIOro KyTa JIeXKHTh Oiabina cTopoHA.

Jlosenenns

Teopema micTHTh ABa TBepAKeHHA — npAme ii obfepHeHe.
HoBeaemo KOMKHE 3 HUX OKpPeMo.
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Pozgin Il. TpukyTHukmn, O3HaKku piBHOCT] TPHKYTHWMKIB

1) Hexait v Tpurkytauky ABC AB:> AC.
Hosepemo, mo ZC>ZB. Bigknagemo Ha
croponi AB smigpisoxk AD, axmit gopisHiIOE
cropoHi AC (puc. 156). Ockinexkn AD< AB,
To TouKa D nexuTh Misk Toukamu A i B, orxe,
KyT 1 € uacruHow kyra C, Tobro £C> /1
OueBugno, mo TpHKyVTHHKE ADC € pisHO-
Geapennm 3 ocuosow DC, sBigkm Z1=.22,

Kpim Toro, xyr 2 — soBHimHIiN KVT TpH-
kyrauka BDC, tomy £2> ZB,

Orxe, wmaemo: ZB</2, /2=/1,

Puc. 156. ,]10. Ll< ZC, apigkn ZB< ZC,

JOBEJIEHHSA CHiB- 2) Hexait v tpuxkyrauky ABC Z£C> ZB.
ninnamenng Mig Hosenemo Bij cynporusHoro, mo AB> AC,
CTOpPOHAMHM 1 Ky- fAxmo ne He Tak, To AB= AC abo AB< AC,

TaMH TPHKYTHHKA Y gepmomy BHOAAKy TpUKyTHHUK ABC piBHO-
feapennit 3 ocuosow BC, tobro ZLB=/ZC,
Y apyromy BHIAAKY 3a WOHHO JA0OBejeHHM
TBEPAKEeHHAM NpoTH 6iabinol cTOPOHN Mae Je-
atn Olnemuii KyT, Tobro £ B> ZC . B obox
BHOAJKAX MAEMO cyHepedHicTs 13 YMOBOK
ZC> ZB. Orxe, Halle NPUNYVIIEHHA € XHUO-
aumM, TobTo AB> AC. Teopemy paoBefeHo.

Hacainok 1 '

|
¥ TYNOKYTHOMY TPHKYTHHKY CTOPOHA, HKA JIEKHTH
NpPOTH TYNOro KyTa, Haidiasma.

Hacainor 2

¥ npAMOKYTHOMY TPMKYTHHKY rinoremysa fiasma
3a KarTer,
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Teopema (HepiBHICT, TPHKYTHHEA)

¥ TPHKYTHHKY KOXHAa CTOPOHA MeHIIA Bil cCyMH JBOX
iIHIIHX CTOPIiH.

Nosenennsn

Poarnsaaemo poeiapHuit TpurkyTHHK ABC
i posememo, mo AC< AB+ BC., Bigknanemo
HA npojoBxeHHI cToporn AB Biapisok BD,
AkWU gopienwe cropori BC (puc. 157). Tpu-
kyvTHHE BCD pisnobeapenmnii 3 ocnosono CD,
3Bigkn S1=/2. Ane Kyr 2 € YacTHHOIO
kKyra ACD, Tobro £2< £ZACD. Otixe, y TpH-
KyTHHEKY ACD ZC>ZD, 3 ornaagy Ha Puc. 157. o no-
CHIBBIIHOMEHHA MiXK CTOPOHAMH 1 KyTaMmu BeJIeHHH HepiBHO-
TPpHUKYTHHKA, Maemo: AC< AD=AB+BD= CTi TPHEVTHHKA
= AB+ BC. Teopemy noeeieHo.

A B D

Hacminor

Arxmo gaa Tpeox Touok A, B, C cnpasamyerbcd piBHICTE
AC = AB + BC, To ni TouKH JIeKaTh HA OXHIH npamiil,
npuuomy Touka B aemxurs mix rouxkamu A i C.

Copasai, akmo Touka B He memxuTh
Ha npamiii AC, To 3a HepiBHICTIO TpH-
kyTErka AC < AB+ BC, fxmo Touxka B
nexuts Ha npamiitn AC nosa Biapis-
kKoM AC, s HepiBHICTE TAKOM OYEBH]-
HO CHIpPpAaBIEHVETHCH. SANHINAETLCH eI~
HA MOMKJIMBICTH: ToukKa B nexuTrs Ha
Binpiaky AC.

HepisricTs TPHKVTHHKA [IO3BOAAC NOpPOAHATIAVBATH ICHYBAHHA,
a OTKe, 1 MOKNUBIicTs NODYA0BN TPUKYTHHKA 13 3alaHUMH CTOPOHAMH.
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Pazgin Il. TpukyTHnkW, O3Hakn pIBHOCTI TPHKYTHHUKIB

3okpema, AKIIO X04 OJHe 3 TPLOX AOAATHHUX 4uucen a, b, ¢ Olib-
e 3a cymy ABox immmux abo mopieHioe 1it, To nobyayeatH TpH-
KYTHHK 31 cTOpoHaM# a, b, ¢ HEMOXJIHEBO.

3 HepiBHicTIO TPHKYTHHKA OOB'sA3aHa KJIacH4YHA 3ajada
Ipo 3HAXO/MKeHHA HAHKOPOTIIOro masxy Ha mrommmi. Ii
poas’azanaa Oyiao BijoMe Ime BeJHKOMY [JaBHBOIDENbLKOMY
pueHoMy Apximepnori (287-212 pp. po H. e.).

3amaua

Toukn A 1 B nemxars no oaun Oik B
Bl npAMol ¢. SHAHMITH HA IIH npaMii A

raky Touky €, mof cyma Bigcranei

AC + CB byna naiimenmono (puc. 158).
e
Poazp'sizanun C @]
IlpoBegemo 3 ToukH A HNepHeHIHKY-
nap AO po npamol ¢ i BigknageMo Ha A,
iforo mpomoBxeHHi Biapisok OA,, mpo Puc. 158

aopieaioe AO. JInsa 6yae-sikol Touku C
opaMoi ¢ TpAMOKYTHI TpuryTHHKM AOC i A OC pisni 3a
ABoMa Kareramu, 3Bigkm AC = AC i1 AC + CB=AC + CB.

OueBnaHO, 110 38 HACAIAKOM 3 HEpPIBHOCTI TPHKYTHHKA
cyma AC + CB Gyae HalilMeHIIOW Yy BHIAAKY, KOJH TOY-
kn A,, C i B nexxatuMyTs Ha ojHiii npamiit. Orae, mykana
TouKka Mae OyTH TOUKOIO NepeTHHY Binpiska A B 3 npamolo c.
| — = ey

3ayeakuMo, 1o B vMmoBax i€l samaui npami AC
i CB yreopoooTh i3 npamoo ¢ pisHi kytH. Came Tak no-
MIHPIETHCHA NPOMiHB CBiT/IA, 10 BHXOAHTH i3 ToukHM A,
BigbuBaeTbca Bij npamol ¢ i norpannse B TOuUKy B.
disnKH B TAKOMY pasl KaKyTh, [0 KYT NaJiHHA CBiT-
JIOBOTO IIPOMEHH JOPIBHIOE KYTY BiaOuBaHHA,
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5§18, CnisBigHOWEHHA MK CTOPOHAMK | Ky TamK TRMKY THRKA. HepiaHICT TPHKYTHKA

3anuranua U 3agaui
-
0@
511. HaagiTs:

a) Haibinemy ctopony Tpurkyrauxa DEF, akimo
ZD</E</F;

0) Haifimenmmil Kyt TpuKkyTHHKA MNK, akmpo
MK > NK > MN.

512. 3 opniel BepmuMHM TPHKYTHHKA NpoBeJieHO Mepiany, Oicek-
TpHCY H BHCOTY, NpHYOMY oaHi aBa i3 nux Biapiskis He
abiralorben. Axuil i3 Hux € HaliMenmum?

al13. Buanaure:
Jg}\ a) YM MOMYTH CTODOHH TPHKYTHHKA AopiBHioBatH 13 cM,
20 em 1 6 cm;
0) uM MOKe CTOpOHA TPHKYTHHKA CTAHOBHTH MOJOBHHY
loro nepuMeTpa;
B) 4H MOKYTb CTOPOHH TPHKYTHHKA BigHocuTHcA AK 2:3:5;
r) um MoOMe OCHOBa piBHODejpeHOro TPHKYTHHKa OyTH
prpuui Giabmioo, Hixk OGiuHa cropoHa?

514. Y tpukyrEHKY ABC cropona AC naiimenma. 1u moxe KyT
B byrn npamum abo tynum? Bignoeiges obr'pyHTyiiTe.

al3. Y piBaoGeipeHOMY TPHMKYTHHMKY OJHA CTOPOHa JIOpPiBHIOE
16 cm, a inma — 5 cM. BHaHAITH JOBMHUHY OCHOBH TPHKYTHHKA.

‘ lpadiumi Bnpasn

516. Haxpecnits Tpurkyrauk ABC, v akomy ZC=100°,

a) Haasite Halbinbmy cTOpOHY TPUKYTHHKA H Hepesipre
CBOIO BiANOBiAL 3a AONOMOIO BHMipHOBAHB.

0) BumipsiiTe Bci cTOpOHM TPHKYTHHMKA i IepeBipre, 4u
BHKOHYETLCH HEpIBHICTH TPHKYTHHKA N8 CTOPIH TpH-
kyrauka ABC.

B) Kopucryioumncs pesyiabTaTaMH BHMIpIOBaHb, HAa3BITH
HAHMEeHIIHI KYT TPMKVTHHKA. 107



Pozgin Il. TpukyTHukK, O3HaKK pIBHOCT] TPHKYTHWKIB

217,

Sacobamu rpadiunoro pegakropa Geogebra, DG um immoro

HAKPECJiTh FOCTPOKYTHHII TPpHKYTHHEK ABC.

a) SacofaMu BCTAHOBJIEHOI mporpaMu BuMipsiiTe KyTH TpH-
KYTHHKA H BH3HauTe Horo HaubOiasmy i HaHMeHINY CTO-
poHH. BumipsaiiTe cCTOPpOHHM TPHKYTHHKA TA BCTAHOBITH,
Y NpaBHJALHO BH BIANOBLIM HA NHTAHHA.

0) IIpoeegites Mepiany BD. 3anuuiiTh HepiBHICTE TPHKVYT-
HHKA Ans cropoEd BD y rpukyraukax ABD 1 CBD.

Pisens A

518.

219,

Q

“
220.

821.°

§22.°

198

¥V rpurkyranky ABC AB=3,3 cMm, BC=3% cM, AC=3% cM.
HaagpiTe Hafbinbmuil KyT TPHKVTHHKA.

Y rpuxkyrauky ABC AB< BC, ZA<./B. Hassits HaliMeH-
muit Kyt TpukyTHHKa. llepexnanite auraificexow abo in-
11010 iHO3eMHOI MOBOIO PO3B’fA3aHHS 3agadi.

¥ ppamokyrHOMY TpuryTHHKY ABC AZB</C, AB<BC.
HaasiTh rinoTeHy3y TPHKYTHHEA.

3HaligiTe cTOpoHY piBHOGeApeHOr0 TPHUKYTHHMKA, AKIO ABI
iHmi #oro cTOpoHM AOPIBHIOKTE:

a) 14 em i 6 cm;

6) HDemi 10 cMm;

B) 3cemi 4 em.

3HalaiTe nepumerp piBHODeApeHOr0 TPHKYTHHKA, ABI CTO-
POHH AKOro AopiBHIOKTE 2 eM i T cMm.

Touka na ocHoOBi pipHOOegpeHOro TPUKVTHHKA, BiiMiHHA BiJ
BEePIIUHM, CHOAVYEHA 3 BePIIHHOI, MNPOTHJIEHKHOI OCHOBI.
Jdosenits, Mo oTpuMaHMil BifpidoKk mMeHNINi, Hixk OiuHa cTO-
poHA TPHKVTHHKA.



5§18, CnisBigHOWEHHA MK CTOPOHAMK | Ky TamK TRMKY THRKA. HepiaHICT TPHKYTHKA

HoBeniTh, 10 KOMHA CTOPOHA TPHEYTHHEKA Olnblna, HIMK
pi3HMIA ABOX IHIIMX CTOPiH.

HoeegiTs, mo tToukm A, B i C nemxars Ha oAHIN npamiil,
armo AB=12,3 em, BC=9,7 em, AC=2,6 cm.

Buanaure, uu jemxatrs Toukn A, B i C Ha oamili npamiii,
AKIO:

a) AB=T7,5cem, BC=8,3 cm, AC=11,5 em;

6) AB=16,3 cm, BC=0,8 cm, AC=15,5 cm.

Pisens B

327. Y pisnobBenpenomy rpurytTHuky ABC AB>BC, £ZB> /A,
HazgiTs OCHOBY TPHKYTHHKA.

328. Y Ttpukyraury ABC ZA=./C, Hassite HalMeHIIHIl KyT

‘ TPUKYyTHHEKA, Axkmo AC<AB,

529. Cropona pisHOGegpEHOr0 TPHKYTHHKA Ha 3 cM Ginsma 3a
iHmry cropony. 3HaAITE yel CTOPOHM TPHEYTHHKA, AKIINO
itoro nepumeTp gopiBHioe 18 cmMm.

530. TIlepumerp piBHOGeApeHOro TPHKYTHHKa AopisHioe T0 wM.

‘ 3HANAITE CTOPOHM TPHKYTHHEKA, AKINO OJHA 3 HHUX JOPiB-
awoe 10 M.

a31. JBi cTopoHM TPHKYTHHKAa JOpiB-

HowoTts 1,2 M i 0,4 M. 3mailinits
JOBXHHY TpeThbol CTOPOHH, HAKIO
BOHA BHMIPIOETLCH ILAMM YHCIOM
MeTpiB.

532 Hosenitrs, 1o MefiaHa TPUKYTHHKA
MeHIAa, HiX NOJOBHHA HOro nepH-

MeTpa.

a3d3. JloBeaiTs, M0 KOMHA CTOPOHA TpH-

KYTHHKa MeHIIa, Hi} OoJ0BHHA
Horo mepumMerpa.
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334,

IIporynaiiTeca 3 OJHOKJIAC-
HUKAMH Ta OJHOKJACHHILAMH
CBOIM HACEJEHHMM NYHKTOM.
BiaeMiTE 13 0000 MOTV3KY TA
pviaerky. OO6roeopits, 4K 3a
AOMOMOro HbOro nNpHIagiA
nepeBipuTH, YU Jemxark TpH
OaHl TOYKH HA OAHIH mpaMiii.
Busnaure Jgexinska  Tpiiflok
TOYOK HA MicHeBocT]l (HATNPHKJAJA, TPH OCHOBH HeBeJIHYKHX
JepeB, 1m0 pocTyTh Hemogaaik). Busmaure, un posramosani
ni TOYKH Ha OAHiN npamiii. 3anMumiTes A0 3BHYaHOrO 49H
eJleKTpoHHONO GrokHOTA eTHCHe OOI'DYHTYBAHHA OTPHMAHOIO
peayabraty. CnpobyiiTe B aHanoriuaui cnocid BHIMHKYyBaTH-
cA B OpAMY JiHIKW Ha DeBHUX BiACTAHAX OJHe Bil OJHOrO.
SpobitTe ¢oTo 3 pisHHX parKypciB Ha HiATBepAKeHHA TOro,
mo Bei, Kpim dotorpada, poaminieHi B3foBk oaHiel npsamoi.

Pigens B

535.
536.

237,

238.

239.
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Y npamoxytHOMY TpHKYTHHKY ABC Biapizsok CD — bicexk-
TpHCAa, HpOoBeEAcHAa 3 BE‘]_]H.IH.E.H nIpAMOro KyTa. HaasiTs HalH-
MEHIIY CTOPOHY TPHKVTHHKA, axkmo Kyt CDA tyomii.

Y npamoxyTHOMY TPHKYVTHHKY ABC no rimorenmvam mpo-
peaeHo Bucory CD. Haszgpite BHaliMeHIIMH KYT TPHKVTHHKA,
axkmo AD< BD,

Bucora TYNOKYVTHOrO TPHKYTHHKA, IIPOBEJeHA 3 BepPIIHHH
rocTporo KyTa, Je:XHuTh 1n03a TpUKyTHHKOM. [loBeaiTh.

Hano popatHi umena a i b. Bigomo, mo icHye TPHKYTHHE
ai croponamu a+5b, ba+6b i 3a+2b. fAxe i3 uncen b6inbime:
a uu b?

TBi cTOpOHM TPUKYTHHMKA jopiBH0OTh a i b (a>b). V axux
MEeKAX MOXe 3MiHIOBATHCAH:

a) JAOBKHHA TPeTbol CTOPOHMH;

0) nmepumeTp TPHUKYTHHEKA!



§18. CnisBigHOIIEHHA MK CTOPOHAMM | KyTamu TPHKYTHMKA HepisHICTL TPHKYTHIKA

Hosegits, mi0 MegiaHa TPHKYVTHHKA MeHIIa, HiX miscyMa
CTOpPiH, Mi¥ SKHUMH BOHA NPOXOAHUTH.

HoBeniTs, mO0 cyMa BHCOT TPHKYTHHMKA MeHINa, HiK #Horo
nepuMeTp.

q NosTopenHa nepep BuBYeHHAM §19

Teopermunuii Mmatepian

* KOJO i KpyTr
+ BIACTHBicTH Mefiann, GicexTpucu
il BUCOTH PiBHODEAPEHOr0 TPHKYTHUKA

Sanagi

542, Ha nnommui nossaveno tourky 0. Crinbku
TO4OK, Bigganenux Bix Touku O Ha 3ajany
BiicTaHL @, ICHYE:

4) Ha npomeni 3 nouatxom 0;

0) na npsamii, MO DPOXoANUTEH Heped Touky O;
B) HA [ABOX NPAMHMX, L0 NEPeTHHAITLCA B Touli O;
r) Ha naommHi? |

BucinosiTe NpUNOyIIeHHSA.

543. IIpami a i b mepernHaoThea B Touni O. Ha npamiii a sig
Toukn O Bigxknageno pisui Bigpizkn 0A 1 OC, Ha npa-
Mmiit b — piBui Bigpisku OB i OD. Banumirts yci yreopesni
napy piBHHUX TPHKVTHHKIB 1 goBejiTh IXHIO piBHICTS.
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Pozgin Il. TpukyTHukK, O3HaKK pIBHOCT] TPHKYTHWKIB

TMACYMKW
Migacymkosun orasg posainy li

Tpu oauakn pIBHOCT] TPHKYTHHKIBE

Ilepma oamaxa HAxuro a8l cTopoHH H KVT MiK HUMH

(3a pBOoMa cTopoHaMM OJHOr0 TPUKYTHHUKA BiANOBigHO

H KyToM MisK HMMH) JOPiBHIOIOTH IBOM CTOPOHAM i KyTY
Mi¥ HHMH IHINOro TPHKYTHHEKA,

TO TAKI TPHKYTHHKH piBHI

Jpyra o3znaka flxkmo cropora Ta npuiaerai go Hel
(3a cTOpPOHOIO KYTH OJHOIO TPHKYTHHEA BiiMOBiAHO
Ta NPUAETINMH 0 Hel JOPIBHIOKTHL CTOPOHI Ta NPHJErjiuMm
KYTaMH) [0 Hel KYTaM iHImoro TpHKyTHHKA,

TO Taki TPHEYTHUKH piBHi

Tpera oanaka HAxmo Tpu cTOpOHH OAHOIO TPHKYT-
(3a TprOMAa CTOPOHAMH) HHKa BignosinHo A0piBHIOIOTE TPEOM
CTOPOHAM 1HIIOrO TPHMEYTHHKA,
TO Taki TPHKYTHHKH piBHI




Pisnobeapenni Pisaocroponnin
TPHEYTHHE TPHEYTHHE

PignoGenpenuii TpUKYTHHE — Pisnocroponniii TpHRYTHHE —
TPHKYTHHK, V SKOro [Bi cTo- TPHKVTHHK, V AKOro Bei cTo-
poHHM piBHI. poHM piBHi.

Y pieHoDegpeHOMY TPHKVTHH- Y piBHOCTOPOHHBOMY TPHKYT-
Ky KYTH OpH OCHOBi piBmi. HHKY Bel kyTn piBHI.

HAKII0 B TPHKYTHHKY BA KYTH fAxmo B TPHKYVTHHKY Bei KyTH
piBHi, T0 BiH piBHOGeApeHmil piBui, To BiH piBHOCTOpOHHI

Memiana, GicORTPHCA W BHCOTA TPHKYTHHKA

A | BO A

Meagiamnoio TpukyT- Bicexkrpucowo TpH- '|' Bucorow TpHEYT-
HMKA HA3UBAEThCA | KYTHMKA HA3MBae- | HHKA Ha3dUBAEThCHA
Bigpisok, mo ThCA Biapizok bicek- NepneHAnKyaap,

CHOJIYYAE BepIIMHY | TPHCH KYTa TPHKYT-  [poBefieHHil i3 Bep-
TPHKYTHHKA i3 ce-  HHKA, W0 CNOAYYAE MIHHEA TPHKYTHHKA
peAnHOX NpOTH- BepIIHHY ILONO KyTa [0 NpaMol, mo
JIeHOI CTOPOHH 3 TOYKOI0 HAa NpPOTH- = MICTHTH HOro mpo-
JnexxHiil cTopoHi | THIeXHY CTOpPOHY

Baacrasicrs Memiaan, GICEKTPHCH H BMCOTH

pisnofeipeHOro TPHKYTHHEA

Y piesrobespeHoMy TPHKYTHHKY MeziaHa, OicexTpmca ii BHcoTa,
nposejaedi no ocHoBH, 3biraoTbes
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Pozgin Il. TpukymHukmn, O3HaKku pisHOCT] TPHKYTHWMKIB

(OsHarkn mapaneasHocTi Baacrasocrti KyTie, yTROpe-
ABOX OPAMEX, 1IN0 Nepe- HHX pH OepeTHH] napa-
THHAKTHCH TPOTHOH JAeABHHX NPAMEX CIYHOI0
Axuo npu neperuHi ABOX Axmro ciuna meperuHae
OpAMUX TPETLOK BUKOHVETLCH = [Bi mapalensHi mpami, To:
OIpHHAHNMH]I O1HA 3 VMOB:
1) BHyTpimmi / 1) BayTpimui
pizHocTopoHHi /7/U piazHocTOpOHHL
KYTH piBHI; 7 KYTH piBHI;
2) cyma BHyTpim- i 2) cyma BHyTpim-
HiX OJHOCTOPOH- /y HIX OHOCTOPOH-
HiX KyTiB popis- . HiX KyTiB gopis-
e 180°; Hioe 180°;
T ,y'
i] nmn_u ol s 3) sigmoeigni
ey 2 _ KyTH piBHi
npami napajensHi

Teopema npo icHyBaHHA i €ANHICTS MePHeHANKYIAAPHOL HpaAMol
YHepes Oyas-aKy TOYKY IJIOLIMHHM MOKHA NPOBECTH NPAMY, Hep-

NeHIUKVIAPHY 00 AaHol, 1 TIABKH OAHY

A a A
_L; @
b

a B - S—

B
Bigcraus Big TOukM 10 nps- Biacrans mixk napajensHuMu
MOl — JOBMHHA NeplIeHiH- NpAMHMH — BificTaHb Bij
Kylifapa, IpoBeJeHoro 3 gaHol OyaL-AK0l TOYKM OJHIEL 13 IMUX
TOYKH J0 JaHOl NpAMOL OpAMHX 10 APYrol mpaMol
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Cyma KyTiB TPHKYTHHKA
nopisuioe 180°

1 3

L1+ 22+28=180°

Cyma xyris TpUKyTHHEA

Cyma 3oBHIIIHIX KYTIB TpH-
KYTHHKA, B3ATHX [0 OJHOMY
IpH KO:KHIl BepluinHi, A0piB-
uioe 360°

3a aBoma Axmo aBa KaTeTH OAHOTO HPAMO-
KaTeTaMmn KYTHOT'O TPHKYTHHKA BianosijgHOo

i NOPiBHIOKTE ABOM KaTeTaM iHimo-

. r'o NIpAMOKYTHOIO TPHKYTHHKA,

' TO TaKi TPHKYTHHKH piBHI

3a kare- Ao xkarer i npunerauii g0
TOM i mpu- HBOTO FOCTPHH KYT OQHOIO MpAMO-
Jerjium KYTHOrO TPHKYTHUKa BiANOBiAHO
rocTpuM JNOPIBHIOIOTH KaTeTy # npuieraomy
KYTOM 0 HLOT'O FOCTPOMY KYTY iHIIOro

OPAMOKYTHOIO TPHMKYTHHKA,
TO TAKI TPHKYTHHUKH piBHI

Armo karter i npoTHiesKHHN oMy
KYT OJHOTO NPAMOKYTHOTO TPHKYT-
HHKA BIANOBIAHO AOPiBHIOWOTE Ka-
TeTy il UPOTHJIEKHOMY HOMY KTy
iHIIOro NPAMOKYTHOIO TPHKYTHHKA,
TO TAK]I TPHKYTHHKH piBHI
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Pozgin Il. TpukymHukmn, O3HaKku pisHOCT] TPHKYTHWMKIB

O3naxkm piBHOCTI NPAMOKYTHHX TPHKYTHHKIB
(OpoOKOBKEeHHA)

3a rimore- fArmo rinorernyaa it rocTpuit
HY3010 KVT OZHOTO NPAMOKYTHOrO
il rocTpuM TPUKYTHHMKA BiANoBijiHO Jopis-
KyTOM HIOIOThH rinoTeHysl il rocrpomy
KYTY iHIIOro NpAMOKYTHOTO
- TPHKYTHHUEA, TO TAKI TPHKYTHH-
KH piBHI
3a rinore- HArmo rinorenysa i Karer OfHO-
HY3010 ro NpAMOKYTHOrO TPHKYTHHKA
i KaTeTom BiAMOBiAHO [OPiIBHIIOTHL rinorte-

HY3l i KaTeTy iHImMOro OpaMo-
g KYTHOTO TPHKYTHHUKA, TO TakKl
TPHKYTHHKHN DPiBHi

Ipamoxyrnui rpukyTHeE i3 kyrom 30°

Y npaMoKyTHOMY TpH- _ Hrmio Karer NpAMOKYTHO-
KYTHHKY KaTeT, Ipo- ro TPHKYTHHKA J0piBHIOE
THaeKHENH KyTy 30°, 2a  ponosuui rinorenysu, TO
AOpiBHIOE MOJOBHHI KYT, OPOTUIeKHHAH ObOMY
rimorenyau - Karety, aopisaioe 30°

ChnigeliHOIMSHES MK CTOPOHAMH

I KYTAMH TPHKVTHHEA
YV TPUKYTHHKY:
1) oporn Ginpmol CTOPOHH JEHTE DIABIIHI KVT;
2) nporn Giasmore Kyra JeHTh OLabkia cTopoHAa

HepisHicTs TPHKYTHHEKA —_— .

Y TPUKYTHHKY KOYXHa CTOPOHA MEHIA BiJl CYMH JBOX IHIIHX
CTOpPiH
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MigcymKm

? I
@

j P HajiTe osHAYEHHA TPHKYTHHKA.

2. Axi pirypu mHazusaloThea piBEHMH?

3. ChopmynwiiTe nepmy 03HAKY PIBHOCTI TPHKYTHHKIEB.

4, ChopmyaoiiTe TeopeMy Ipo iCHYBaHHA 1 €QMHICTL NpAMOI,
neprHeHIHKYIApHOL Ao AaHOI.

5. Haitre mfaqenzna nepneHAuKyIapa i Bigcrani Big TOUKH
A0 mpAMoi.

6. ChopmyawiitTe Apyry 03HaKy piBHOCTI TPHKVTHHKIB.

[ JlaiiTe oaHauyeHHA pisHOODeapeHoOro TpHKYTHHKA. K Hasusa-

W0Thea fforo croporu?

8. Chopmynwiire i1 foBejiTs BIACTHBICTE KYTiB piBHOGeapeHO-
ro TPHKYTHHEKA.

9. Chopmyawiite osaHaky pisHobegpeHOro TPHKYTHHKA.
10. Haiite osHAYeHHA PiBHOCTOPOHHLOTO TPUKYTHUKA. Clopmy-
J0iTe HOro BJIACTHBICTE i O3HAKY.
11. IlafiTe o3gaavenHs Meaianu, DiceKTPHUCH i BHCOTH TPHKYTHHKA.
12. ChopmynwiiTe BIacTHBICTE MeJiaHH, DiceKTpHCH Ta BHCOTH

piBHODEApPEHOTO TPHKVTHHEA.
13. ChopmynwiiTe TpeTio 03HAKY pPiBHOCTL TPHKYTHHKIE.

14. HoscHiTE 3a pHCYHKOM, AKI KYTH NPH ABOX NpAMHX 1 ciu-
Hiil HABHBAIOTHCA BHYTPIIIHIMH PISHOCTOPOHHIMH, BHYTpIII-
HiMH OJHOCTOPOHHIMH, BIANOBIIHWUMH.

15. ChopmynwiiTe 03HAKY NapaielbHOCTI IBOX NPAMHUX, SKi nepe-
THHAIOTHCA TPeThow. ChopmynioiiTe Hacaigkn i3 niel Teopemu.
16. ChopmyawiiTe TeopeMy Npo icHyBaHHA 1 €auHIicTL npaAMoi,

napanenbHol gaHif, 1 JjoBefiTs icHYBaHHA Takol npaMoil.
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Pozgin Il. TpukyTHukK, O3HaKK pIBHOCT] TPHKYTHWKIB

17. ChopmynioiiTe BAACTHBOCTI KYTIB, YTBOPEHUX NpPH NepeTHH
napajeJbHUX NPAMHUX CiYHOI.

18. ChopmyawiiTe # JoBefiTk TeopeMy OpO CYMY KVTIB TPHKVT-
puka. Chopmynioiite Hacaiaku i3 niel reopemn.

19. HaszpiTe BN TPUKVTHHKIBR 3a BeJIMUMHOK KYTiB.

20. HlaiiTe o3HaueHHA 30BHIMIHLOTO KYTA TPHKYTHHEKA.

21. CiopmymoitTe i1 qoBefliTs TeopeMy PO 30BHIINHIA KYyT TpH-
KYTHHKA.

22, Sk HASMBAIOTHCA CTOPOHH NPAMOKYTHOTO TPHUKYTHUKA?

23. CpopmynoiiTe 03HAKH PiBHOCTI NPAMOKYTHHX TPHKYTHHKIB.

=
g
‘é
|
%

t

Chopmyawodite i goBeniTh TeopeMy

Ipo CIiBBIHONIEHHA CTOPiH I KVYTIB
TpukyTHHKa, Chopmynioiite Hacnigkn
i3 miel Teopemu.

26. ChopmynofiTe HepiBHICTL TPUKYTHHKA.

T

Hosexits piBHicTe TpuUKyTHHKIB ABC i A B,C, ARmo:

a) AB=AB, LA=/A =85 ZB=40° ZC,=55%

6) AB=AB, BC=BC, ZB=30°, £A =72° /C =T8"
545. Yepes BepmiMHHM TPHKYTHHUKA NPOBEAeHO HNpAMi, HapaneibHi

NpoTHAEKHUM cTopoHaM. CKiNIbKH TPHKYTHHKIB, 1110 JOpiBHIO-

0T JAHOMY, IpH nikomy yreopuiaoca? JloeeaiTs ixHio piBHICTE.

246. Kyt ogroro 3 ABox piBHUX TPHKYTHHKIB JOPIBHIOE CYMI JIBOX
KVTiB Apyroro TpHKYTHHEKA. [loBeniTs, M0 IIi TPHKYTHHEH
NpPAMOKYTHI.
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MigcymKm

547. Y tpuxkyraukax ABC i MNK AB=MN, ZA=/M,
ZB# ZN. Yn momxe TpukyTHHK ABC nopiBHOBaTH TPHUKYT-
HUKY 3 Bepmunamu M, N, K?

548. Yorupn napanensHi npami nepernHalTh TpUKyTHHK. [lo-
BefiTh, 110 NpHHAHMHI OfHA 3 HHX He MNPOXOAHThL Yepes
BEPIIHHY TPHKYTHHEKA.

549. CropoHH TPUKYTHHEKA JeaThk HA OPAMHX, KYTH MiX AKH-
mu popisaioTs 20°, 30° i 50°. 3HaliAiTs KYTH TPHKYTHHEKA.

250. Un MOKVThH DiceKTpHCH JABOX KYTiB TPHKYTHHKa OyTH B3a-
EMHO nepneHguKyiaapauMu? Bianoesiaes obrpyaTyiiTe.

551. HoBenits, mo ABi BHCOTH TPHKYTHHKA HE MOMKYTB TOUKOO
NepeTHHY ALIMTHCH HABIILIL.

232, JoseniTs piBHicThL piBHOOeApEeHHX TPUKYTHHKIB 3a OiuHOIO
CTOPOHOIO # KYTOM [IPH OCHOBI.

253. Tpuxkyruuxku ABC, BCD i DCE pisnocroponHi. Jloseaits:

a) napanenbHicTs npamux AE i BD;
0) pienicte TpukyTHHKIE ABD 1 EDB;
B) piBHicTE TpUKYTHHEIE ABE 1 EDA.
SHaliiTe KyTH TpUKYTHHKA ABE.

554. Tpurkyrauku ABC i AB,C pisni, npuuomy Touku B i B, ne-
#aTbh nmo pisui 6oxkm Big npamol AC. Hopenits, mo nepneH-
AUKYIApPH, npoBejedi 3 Touok B 1 B, no npamol AC, mMaiorh
CIiJIBHY OCHOBY.

293. Ipama CD nepnenaukyasapHa 10 Biapiska AB 1 npoxoanTs de-
pes iioro cepeauny. JoseaiTs pisgicTs TpukyTHEKIB ACD i BCD.

256. I[Ipami a 1 b napanensni, akoo 6vabL-AKa NpAMa, L0 Nepe-
THHAE NpAMY a, neperuHae i npamy b. Joeenits.

557. (omopna). Touxn A i B neskars mo ogun 6ik Big mpsamol a Ha
pienux Bigcranax sixg mei. osegirs, mo AB| a.
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Pozgin Il. TpukyTHukKM, O3HaKe pIBHOCTI TPHUKYTHWKIB

559,

561.

262,

a65.

A

210

Pisui Bigpisku AB i CD neperusawTsca B Touni O i ginars-
cA Hew y Bignomenni AOQ:0B=CO0:0D, Ilpami AD i BC
neperunHaioTbea B Touwi M. Hoeeaits, mo tpukyrauk DMB
€ pisHobegpeHHM.

Onue i3 KyTiB TPHKVTHHKA JOpiBHIOE o SHAHIITH KVT MK
NpAMHMHE, SK1 MicTATE BHCOTH, NpOBefeHl 3 BepIIHMH JBOX
iHmHUX KyTiB.

(omopua). Kyt mim BHcoroio i OiceKTpHcoio, nNpoBelleHHMH

3 BepIIMHH OJHOI'0 3 KVTIB TPHMKYTHHKA, JOPiBHIOE MOJIOBH-
Hi pispnml ABoxX IHIMHX KVTiB TpHKVTHHKa. [JoBediTs.

Meaiana AM tpukvranka ABC nepneHIHKYAApHA Jo iforo
bicexTpucu BL. 3naiigite BC, akmo AB=3 em.

I[Tepnenaukynsp, npoepeeHUH 13 BepIIHHHM A TPHKYTHH-
ka ABC pno menianu BM, ainure mio mefiany HaBnia. 3Ha-
ipite AB, akmpo AC=10 cm.

Yepes sepmuun A i C tpukyrEnka ABC npoeeseHo npsami,
AKl € NepOneHguKYIAPHUMHE 10 OicekTpucH Kyra ABC Ta nepe-
THHaWTE npomeni BC 1 BA B touxkax K 1 M signosigHo. 3Ha-
iiniTe poBuUHY cropoHH AB, akmo AM =2 cm, BC=T cm.
Ckinek#® po3s’askiB mae sagaua?

V rpuryrauky ABC AB< BC < AC, Oann i3 KyTiB TPHUKYT-
HUKA BABiui Memmmii 3a apyrmit i ma 100° memmmii, HixK
Tpetiii. 3naiaiTe Kvr B.

HoseniTs, mo Bigcrane Mimx OVIb-
AKHMHM JBOMa TOUKAMM, AKlI JeXaTh

Ha CTOPOHAX TPHKYTHHKAa, He Diabiua,
HiK Ha#binema 3 Horo cTopis.

BuaHaure, CKiIBKH TPHKYVTHHKIB MOMK-
HA CKJACTH 3 BiApi3KiB 3aBOOBKKH:

a) 2, 3, 4, b;
B) 2, 3, 4, 5, 6, 7.




Sagadi aas miaAroToBEM 0 AiarHocTHunol podorn Ne 3

1. BusHauTe, YH € HapajgelbHUMH Opami a i b, axmo £1=36°,
a Kyr 2 B 4 pasu meHmuii, Hixk KyT 3 (puc. 159).
2. SHaAITE yel KYTH, YTBOPEHI B pPe3yJbLTATI NepeTHHY [ABOX

napajejbHHX NPAMHX CciYHOI, AKII0 BHYTPIIIHI OZHOCTO-
poHHI KYyTH BigHOcAThLCA Ak 11:25.

3. 3HaliAiTe KyTH TpRKyTHRKA ABC, axmo Kyt A Ha 35° men-
muii, HixK Kyt B, a Kyt B Ha 25° Olnbpinuii 3a Kyt C.

4. Bicexrpuen wyris A i C rpuryranka ABC nepeTHHAIOTHCH
B Touni O, £ AOC=100° 3naixire kvt ABC.

3. Hoseaits, mo Tpukytaukse ABD i DCA pisnai, akmogo
£ZB=/ZC=90°1 AO= DO (puc. 160).

6. Y rpurytaury ABC ZC=90°, £LADB=120° ZABC=60°

AD =16 em (puc. 161). 3naitgite CD.

ot B C |
T / ’ D\' \
b L NN |
1/’ A D ¢ D A
Puc. 159 _ Pue. 160 | Puc. 161

L
1 BukonaiiTe TpeHyBaJbHi TecTOBi 3aBaamHHsn.
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Axciomn Esxaiga. Axciomun, chopmynsosani Esxaigom,
JArAM B OCHOBY cyuacHol reomerpii. Yueni nporarom Oinbin
AK JABOX THCAY POKIE JOCHIKYBa/iH, 4M MOKHA JOBECTH Je-
AKI 3 eBKILMOBHX nocryaaris (axkciom), cnupanoydyHchk Ha iHIm.
OcobauBy yBary npugeprana akcioMa napajnenbHHX NPAMHX
(akcioma Esrniga). Cepen BHIATHHX TIeOMeTpIiB JaBHHHMH
He Gyno, mabyrs, #mojgHOr0, XT0 6 He cnpobysae goBecTH I AK
reopeMy. I TinsKH HA mouaTky XIX ¢T. BHAATHHH MATEMATHK
Muroaa Iesanosuu Jlobauescekuit (1792—1856) gorie, mo o
AKCIOMY HEMOXXJIHBO BHBECTH 3 IHIMHX aKcioM.

Adincsrka mkona (itan. Scuola di Atene) —
tppecka poborun Padaensa v Barukancbromy nasarti.
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Heesrkainosa reomerpin. JlobaveBchbKHi
CTBOPHMEB iHINY, HeeBKJiJoBY reomerpiw. 3a
JlobadepchbKHUM nDpAMA, AKA NapalelbHa Aa-
Hiif npAMiii 1 DpoxoAUTs 4Yepes JaHY TOUYKY
nosa Hew, He eau#a. Dinsmiiers cyuacHHUKIB
ne BigkpurTa He npuiinanu. Taxka cama gons
crniTkana i poboTH IHIIHX HAVKOBIIIB, #AKI
oJlep:Kany aHanoriyHi peayasTaTH: yropuog
Anoma bBoasai (1802-1860) ra mimua Kapaa
layca (1777-1855). JIne uepes croniTra He-
€BRJIIOBY reoMeTpilo BH3HAIHM H OIIIHHIN AK

BHAATHE HAYKOBE BIAKPUTTA. M. 1. JloGaueschrmii

CrapoBaennsa reoMerpHuyHOol axcioma-
Tun. ¥ XX cr. gocaiiyKeHHd NIHTAHL aKci-
oMATHYHOI NOOYA0BH reoMerpil BHHIILIH HA
AkicHo HOBMH piBeHbL. HimMenbknii marema-
ruk Hasia I'iasbepr (1862—1943) yaaranb-
HUB 1 BAOCKOHAIME CHCTEMY eBKJIiJoOBHX
arkciom. ABTOpCLEME BapiaHT reomMerpud-
HUX akcioM, po3poOaeHHII Ha OCHOBI IIpanb
Esknina #1 'iasbepra, sanponoHysBas Hai
cuniepiTunanuk Onekciit Bacunwosuu Iloro-
penos (1919—2002).

Masin I'asbepr

lNeomerpin Tpukyraukis,. EsBxmin Bsis
NOHATTA PIBHOCTI reoMeTpuuHMX Giryp, Akl
CYMIiMaIOTHECA HAKIANAHHAM. ¥ JOCHifgxeH-
HAX AABHBOIpElbKMX reoMerpie Harato aajgaq
i TeopeM 3BoAMIOCHA [0 AoBemeHHA piBmHocri I'eéoMeTpis TPHKYTHHMKA
TPHKYTHHKIE (foBefeHHA Apyrol o3sHakm pis- CTajJ1a OCHOBOKO JIfA
HOCTI TPHKVTHHKIB npunucyiots Panecopi). BHBYEHHA CHIAAHIIIHMX
I'pexn suanu i TeopeMy Npo CYMYy KYTIB TpH- BHU/IIB MHOTOKYTHHKIB,
KVTHHKA (BOHA BHeplle 3yCTpiuaceThead B Ko- AKI MOMKHA po3DHTH
menTapax Ilpokna go «Hauans Esxmiga). HA TPHKYTHHKH,
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Po3gin lll

Kono i Kpyr.



T'eomeTpis # NPHHOCHTE BEJIHKY KOPHCTh apxiTex-
Tyvpi, i HacaMiepe] BOHA BUHTH 3ACTOCYBAHHH LMD
Kyna it nigifike, mo Hagasyuaiiio ODoJeruye cKaa-
JaHHA naaHie DyaiBenb.

Bimpysia, sudamuui dasivopumcbkuil apximexmaop

Y nonepeaHix posjgiiax BM 3HAHOMMWINCHA 3 OCHOB-

HUMH TreoMeTpHYHHMH GirypaMu, 3 ACOBYBAIH o0co0D-
AuBocTi X ¢iryp Ta ix B3aeMHe poamimeHH#A. AJe
HA OPAKTHII JOCHTE HACTO AOBOAHTHCH pPO3B A3VBATH
«oDepHeHy» 3aa4y — 3a NeBHUMH 0coOIMBOCTAMHM 3Ha-
xoauTH Qirypy, Aaka ix mae. CaMe TakHUM € aMicT 3aaau
Ha noDyAoBy, II0 POSIAAJAATHMYTECA B NbOMY PO3JALIL.

IIle B poborax naBHBOIPENLKHX MATEMATHKIB onu-
caHo 3ajaui Ha nobyaoBYy H MeTOAH 1X pO3B A3YVBAHHA,
Barato ia nux samgay CTAHOBAATL KJIACHKY eBHJIiJ0BO1
reomerpii. Kpim npakTuusol niaHOCTi, BOHH BelbMH
BAMJNEBL 3 AOCHIAHMIOBKOIO HMOTAAAY, ajxde B XoAi ix
pPo3B’A3YBAHHS BH3HAYAKOTLCA HOBI ocobamusocTi noby-
noaHux diryp.




[lepmre B icTopil mofcTBa Kojeco 3 SABHJIOCH MOHAA D THCAY
pokie Tomy. Asne neil BMHAaXiA i Jocl AKTUBHO BHKOPHCTOBY-
€ThCA — BiA BO3y A0 cydacHoro asto. Kpyrne kojeco crae
B OpUrojli CKpi3b, /e € pyxXoMi MexaHiaMH. 3aBAfAKH 4YOMY
caMe Kpyr € Heaminxowo dopmono koaeca? Hri #loro BaacTH-
BOCTI Bie 3 JaBHIX-JlaBeH AONOMAralOTh HAM MIBHAKO Nepecy-
satucA? JlaBaiiTe posbuparnHcsa i3 caMoro Mo4YaTky.

Hexait #a naommuai nosaageno touky 0. Copobye-

MO BH3HAYWUTH, A€ PO3MIIIVIOTHCHA BCl TOYKH, Bingane-

Hi Big Toukm O Ha ogHakoBy Bigcrams R (pmc. 162).

OuesnjHo, nio Bijg Toukn O MoxkHa BigraacTm BGeasniu

Bipiakie i3 goesxmuol K. Kiaml seix takux sigpis-
KiBE Ha NNOIHHI YTBOPKIOTH

Kono — Girypy, viKe Bigomy A
BadM 3 KVPCY MaTeMaTHHEH. Al
Osnavennsn A,

Koaom masueaersca reomerpuuna ¢i-
rypa, o CKJIAJa€Tbcd 3 YCiX TOYOK
MIONIHHK, BiIaJeAnX Bij ganol To9KH
(HewTpa KOJA) HA OJHAKOBY BiACTaHL. Pue. 162. Poami-
- MIEHHA TOYOK ILJIO-

MHHH, BiAJadeHNX
Bijg Touku O
Ha Bifgcraes R

Inakme KaXyTh, [0 BCi TOYKH KoOJa
piBHOBinaNeH] Bij HOro HeHTpA.
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519. Kono i xpyr

Oznavennn

Kpyrom masuBacThCcH YacTHHA IJIONIMHM, SKa
obmesxena KoJaoM i micTHTs lOro HEeHTP.

Inakme KamydH, KpYyr cKJIaJaeThCA 3 yeix
TOHOK MAOMIMHHN, BiAfadeHuX Big gaHol TOUKK
(menTpa Kpyra) Ha BijcTaHb, 110 HEe NepeBH-
Ve 3agaHol.

Ha pue. 163 zamTpuxoBaHo YaCTHHY ILIO-
HIHHH — Kpyr, o0Me:keHHil KoaoM i3 TUM
CAMHM LEHTPOM. 3ayBa)uMoO, 110 IeHTP KoJa

H Kpyra € TOYKOI0 Kpyra, aje He € TOYKOI ?H“* 163. Koxo
KoJa. 1 Kpyr

OznauenHn

Paniycom kosa (Kpyra) HASHBAETLCH BLICTAHB
Bix menTpa Koaa a0 Oyab-AKOl TOUKH KoJja.

PagiycoM Tako HasuBaeThbcA OyAbL-AKHI
Biipisok, WI0 cnony4ae TOYKY KojJa 3 #oro
neatpom. Ha puc. 162 0A,,04,, ... — pani-
yen kona i3 nenrpom O, flk npasuno, pagiye
nosHauaerbea Jgitepoio R (abo r).

Oznavennn

Xopaow HAZHBAECTHCH BiAPi3oK, IO CIOAYVYAE ABl TOYKH K0JI4.
HiameTrpoM HAZHBAECTBCH XOpAa, #AKA HPOXOJAHTL 4Yepes
LHEeHTp KoJa.

Paniyc — Bia maruHCBKOro s«pajiycs — INpoMiHb, cnungd.
Xopaa — Bij rpenskoro exopiaes — CTPYVHA, TATHBA.
JiameTrp — Bij rpenskoro «jias — HackKpisb i «MeTpeo» —
BHMipIOi0 — BHMIipHOBAHHH HacKpisb; iHIIe 3HAYEHHS ILOTO

ClloBa — [NonepevyHHK
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Pozain lll. Kono | xpyr. lfeomerpuuni nobyanosn

Ha puc. 164 3obpaskeno aBi xopau
KoJa, OJHA 3 AKHX € Horo JaiaMeTpoM.
3asBHuall JiaMeTp MDO3HAYAlOTH JiTe-
powo d. OueBmagHO, Wm0 AiamMeTp VABidi
Ginemuii aa paxiye, Tobro d=2R.

Kono kpecnars 3a AONOMOrOK IHp-
KV,

Puc. 164. Xopaa, pa-
aiyc i piamerp koaa

19.2. BnactuBicTb gliameTpa, nepneHguKynapHoro
00 xopawu

W .

Onopna sazaua
JiameTp, nepneHgRKyJIAPHUIT A0 XOpAH, NPOXOAHTH depes
ii cepeauny. Hosenits.

Poas’'azanna ¢

Hexaii CD — pgiameTp K014 13 HeHTPOM
0, AB — xoppa uporo kona, AB L CD.
Hosenemo, mo M — TOYKa HNePeTHHY Bix-
piskie AB i CD — cepeanna Bigpizka AB. =

VY Bunaaky, xonu xopaa AB cama € gia- A M i
MeTpoM, Touka M 3biraeThca i3 HeHTpoM
0 i Tepamennasn 3anaui € oueBngHuM. He-
xait xopna AB ue € giamerpom (puc. 163). Puc. 165
IIpoeegemo pagiven OA i OB.

Toai B pisrobegpenomy TpuKYTHHKY AOB Bucora OM
€ meaianoi. Omxe, AM = BM, mpo it Tpeba 6yi10 poBecTH.

JoBeaiTe caMoCTiIHO Hle ojHe TBepA:keHHA (onopHe):
AiameTp Koja, OpOBejeHHH dYepes cepejHHY XOpAH, fAKa
He € jiaMeTpoM, NepHNeHANKYIAPHUH 10 11iel XopaH.
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519. Kono i xpyr

3anuranua U 3agaui

EETI

568.

569.

570.

a71.

Ycni
5 TR

Hano xono pagiyea R iz nentpom O i touky A, ITopiBusii-
Te R i3 posxuHOoKW Bigpiska OA, axmo Touka A:
4) JeXHTh Ha JaHOMY KOJI;

0)
B)

CRINBKH cHOINBHUX TOYOK i3 KOMOM MAae:

)
6)

Touka neperuHy ABOX JiaMeTpiE KoJa coo-
JydeHa 3 TOYKO00 Kona. HKY JOBKHHY Mae
OoTpUMAaHUil BiApisok, AKINO AlaMeTp KoJja
nopisaoe d?

IIBi xopaH KoJa MaoTh CHOLIBHHN KiHellb.
Yu moxyTh 068l BoHKM GyTH Aiamerpamn?

JIeFHUTE yeepeAnHl Kpyra, obMexeHOro JaHHM KOJIOM;
He HAJIeXUTh KPYry, oOMexXeHOMY JaHHUM KOJIOM.

NpOMiHB, MOYATKOM AKOrO € LEeHTpP KoJa;
npaMa, 1o TPpoXoAUTh Yepes HeHTp Koa?

Q. KT

Bacobamu nporpamu Geogebra, DG um immoro rpadiunoro
pelaKTopa HakpecJiTh Koo i3 menrpom O Ta mosHaduTe TOHU-
Ky A Ha xomi. Bumipsaitre sigcrans OA. 3miHiTe nOJMOMXKEH-
HA TOYuKH A Tak, mod pagiye koaa gopiBHioBaB bu 3 cm.

a)

0)

B)

IIposenite y usomy kKoai pagiye, giaMerp i Xopay, saka
He € giamerpom. fkmil i3 nux Bigpiakis He OPOXOAHUTH
yepes LeHTp Koaa?

Buginite Ha pHCYHKY Bigpisok, A0BMHHA AKOro nopis-
uiwe 6 cm.

Ilosnaure BcepeauHi KoJa TOYKY, fAKa He 3biraerhcs
a Troukow O. Crinekm pazgiycie, aiameTpie, X0pa MOMKHA
nmpopecTH uepes nosHavdeny Touxy? IIposeaiTs depBoOHHM
KOJBOPOM 4Yepes I TOYKY XOopAy, Lo He € JiaMeTpoM.
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572.

HaxkpecaiTes kono Ha apryinl nanepy. 3iTpite 300paxkeHHS
HeHTpa Kona i BHpimTe Kpyr iz nanepy. 3a AONOMOroi0 3ru-
HAHBL OTpHUMaHOro mabmnoHA BiIAHOBITE LEHTP KoJa.

Pisens A

573.°

SHaMAITL AlaMerp Koja, AKINO BiH Ha 8 cM OlnbImuM, HIX
pajgiye nboro KoJa.

574.° [liamerp nudepbrara roguaanka gopisxioe 11 em. 3naiiaite
‘ JIOBKHHY XBHAUHHOI CTPLAKH.
a75. Binpisku ACi BD — piamerpu kona iz nearpom O.
a) Josexnits piBmicTs TpuKyTHHEKIB AOB i COD,
6) BuaiigiTe nepumerp TpukyTHuka COD, axmo AC =14 cm,
AB=8 cm.
576. Bigpiskn OA i OB — pagiven xoaa is mernrpom O, npwu-
‘ uomy £ AOB=60° 3maitnite nepumerp TpukyrHHka AOB,
Armo AB=05 cMm.
877. [MepexnagiTe auraificskow (abo iHmMIOK iHO3EMHOI MOBOKO)
O TePMiHH ¢KOJO», <«KpYyr», <¢pajiiyce, eniamerps, exopaas.
“ IlopiBHsaiiTe ofep:xkaHHIl pPe3yAbLTAT i3 MepeKaajaMH iHIIHX
VUHIB Ta YYeHHIb, a4 TAKOMK 13 nepe-
KJaajlaMH, ofep:KaHHMH 3a J0NOMO-
row pisHUX NporpaM-nepeKnajgadis.
Pigens B
278, 3 oJHiel TOYKH KoJia NpOoBeJeHO Jla-
MeTp 1 Xopay, AKa AopiBHIOE pajiycy
Kona, 3HANAITE KVT Mix HHMH,
579. 3 oamHiel TOUKH KoOJia OPOBeIeHO ABiI Xop-
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OH, AKi JOpiBHIOOTE pajiycy Koaa. 3HANIITE
KYT Mi¥ HHMH.



519. Kono i xpyr

580. Ha pue. 166 sigpiskn ABi CD —
pieHi xopau kona iz neaTpom O.
Hogeaites piBricTe kKyTie AOC
i BOD.

a81. Bigpisok AB — giamerp KoIa

‘ iz mentpom O, AC i CB — pis-
HIi XOpaH OLOro Kojda. 3HAHIITHL
Kyt COB.

582. Josenith, mo piBHi Xopam Kona Puc. 166
piBHOBifaneHl Bijg Horo IleHTpA.

283, Chopmynwitre 1 10BejiTs TBepiKeHHA, oDepHeHe 10 TBep-

‘ JKeHHHA nomepeaHbol 3agadvi.

584. (omopma). osexiTs, mo giaMeTp € HAHOLILIIOK XOPHOIO
KOJA4.

285. I[Iporynaiiteca 3 oOJHOKJAC-

* HHKAMH Ta OJHOKJIACHHUIIAMH
CBOIM HAaCeJleHHM NYHKTOM.

BissmiTe i3 cobowo MOTYV3KY Ta
kpeitay. O6roeopiTe, 2K 3a A0-
NOMOT0K0 IbOI0 OpPHJIAALA HA-
MamoBaTH Ha acdaneti Kono.
3podiTs BianoBiAHMA MAIIOHOK
Ta NpHAyMaWTe TIpy, Yy HAKIH
BHKODHCTOBYEThCA Ile Kojgo. Ilorpaiite B Hel, a mepen 3Bo-
POTHHUM MIIAXOM crnpoOyiiTe BUMIpATH pizHuMu cnocobamu
AiamMeTp KoJia, BHKOPHCTOBYIOUH MOTY3Ky Ta Kpeigy.

Pisens B

286. Ao ogHa 3 ABOX NepHneHJHKYIAPHHX XOpJ TOYKOK Nepe-
THHY JLIUTBCHA HABILJI, TO ApPyra XopjAa € jlaMeTpoM KoJja.
HoBeniTs.

587. Bigcrans Big mentpa woaa O go xopam AB sasiui Menma,
Hix paaiye kona. 3maiigite xkyr AOB. 991
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Bigcrans Big menrpa kona O go xopaun AB Basiui menina,
Hixk xopaa AB. 3mainite kyr AOB.

HBi xopan kona BzaeMHO neprnesaukynapri. Hosegits, mo
BificTaHbL BiJl IEHTpPA KOJA 0 TOYKH IXHBLOIO NEPeTHHY A0~
piBHIOE BificTaHi MiM cepeiHHAMH IIHX XOpA.

590 Xoppau, mo nepeTHMHAOTH AlaMeTp y TOuKax, AKi ginars mi
xXopau Hasnin, napanensui. Joseairs.

e £

Teopernunuii marepian

+ icHyBaHHA 1 €UHiCTL NEePHNEeHUKYIADPA
1o npamol

+ meaiaHa, GicexTpuca it BuUcoTa
pisaobeperoro TPUKYTHHKA

* CyMa KVTiB TPHKYTHHKA
*« BJAACTHBOCTL ¥ O3HAKH

Samaui

591. Hosenits, mo npami a i b, nepnegukynapui jo napanens-
HHX OpAMHX ¢ i d, BiATHHAIOTH HAa UHMX NpAMHAX piBHI Big-

pi3kn.

592. Y rtpuryrteuky ABC Z£B=130° AD — sucora TpHKyTHH-
Ka. 3ualigiTe KyTH TpUKyTHHKA ABD.
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Yu pmoBoanaocsa BaM BraMoByBaTH cnpary B jgitTHio cnexy? Ilo
Moe OyTH KpaumumM 3a KOBTOK XOJIogHOI BOAM 3 Konopsasza?
= Ta # TVT BapTO 3rajatu reomerpio. Ta uwacTHHA MOTYV3IKH,
Ha #AKiil TPUMAEThHCH BiIpo, 3BHCAE BEPTHKANLHO B KOJOAHA3h,
a iHma — HAMOTAHA HA BaJ. BuaBaserscsa, M0 NpAMA, V3IMOBMK
AKOl HATAHYTA MOTY3Ka 3 BiapoM, MaEe NIKABI Ta KOpPHCHI
BAACTHBROCTI, 60 BOHA JOTHKAETLCH A0 KPVIJIOro nepepiay Bagy.

E}",E[h'HHH npAMa, o opoxoanTs Hepea TOYKH KoJa,
HABHUBAETLCH CiuHO0W; 11 BiApPIiZOK, AKHUIL JeXHTE yee-
peanHi Kona,— e xopaa. Ha pue. 167 xopga CD —
Bifpizox ciunoi b. PoarnaHemo Tenep npaAMy, AKa Mae
3 KOJIOM TIABKH OJIHY CHLABHY TOYKY.

Oanavennn

JLoTuuno10 10 KOJa HASHBAECTHCHA NMpAMa,
SIKA MA€ 3 KOJOM €IHHY CHiJIbHY TOYKY.

CninsHa ToYKa AOTHYHOL 1 KoJaa HAZH-
BaEThCA ToUK0I0 HoTuxy. Ha puc. 167 npa-
Ma a € JOTHUHOW A0 KoJjaa is mentrpom O.
Inarme EaXYTh TAK: NpAMAa 4 JO0THEKAEThL-
cA a0 Kona isa menrpom O y Tounmi A.

Busnauumo B3aEMHE pﬂamimenﬂﬂ
noTHYHOL 1 paniyea Koja, IPOBeIeHOrO
B TOYKY JOTHKY.

Pue. 167. Ciuna
H JOTHYHA 00 KOJa
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Teopema (BracTHBIiCTH JOTHYHOIL)

JorHuHAa 00 KOJA NepHeHIHKYJAApPHA A0 pajaiyca,
NpPoOBeIeHOro B TOYKY JOTHKY.

JoBeeHHA

Hexail npama 4@ HoTHKaeTbCA A0 Koja
iz meaTpom O B Touni A (pmec. 168). [lo-
pegemo, mo OA | a, 3acrocyemo meTof A0-
BEJleHHA BiJl CYIPOTHBHOIO.

Hexaii siapisok OA He € nepneHAHKY-
napom ao npamol d. Toxai sa Teopemolo npo
icHYBaHHA 1 €IHHICTE NepOeHAHKYJIApA I0
npamMoi 3 Touxkn O MOMHA DPOBECTH Hep-
Puc. 168. Jlo gose- nenauxyaap OB jo npamoi a.

NeHHA BJAACTHBOCTI Ha nmpomeni AB Bia toukn B Bijkaagemo
AOTHYHOL pigpisox BC, mo pgopieHwe AB, i cnoayuumo
roukn O i C. Ockinexkn 3a nobGyaosow Big-

pisok OB — wmepgiana H BHcora Tpurvrauka AOC, To meit

TPHKYTHHK pieHOGeapenuii 3 ocHoBow AC, 10o6r0 OA=0C.
Or:xe, Bigeranp mixk Toukamu O i C gopisHioe pajiyey Koaa,
i 3a ozHaueHHAM pagiyca Touxa C mMae nexaTm Ha NBOMY KOJi.
AJe e cynepednTh O3HAYEHHIO JOTHYHOI, OCKiIbKH A — €aH-
HA CHiNnbLHA TOYKA Kona 3 npamow 4. I3 niel cynepeunocri Bu-
MJIMBAE, 1[0 HaIlle NpHNyVIIeHEA XudHe, Tofro OA L a. Teopemy
IOBEJEeHO.

20.2. O3Haka AOTUMHOI
IlopegeMo Teopemy, obepHeHY [0 IMONepeIHbOI.

Teopema (0o3HAKA TOTHYHOIL)

Axmo npaMa NpoxXoAnTs Yepesd TOUKY KoJa nepien-
JAHEYJISAPHO /10 pajiyca, NpoBeJeHoro B mi TOUYKY, TO
BOHA € JOTHYHOI 0 KO0Ja.
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Josenennsn

Hexaii npaMa d NDpoxXoIuUThL Yepe3 TOu-
Ky A, mo nemuTs Ha KoJai iz menTpom O,
npuuomy OA | a. loeepemo, 1m0 a — AOTHY-
Ha [0 KoJa. 3riiHo 3 o3Ha4YeHHAM JOTHYHOI
HeoDXilHO [OoBecTH, MO0 KOJO Mae 3 Opd-
MO @ €IMHY CILABHY TOYKY. 3HOBY 3acTo-
CYEMO MeTOJ /OBeJeHHS Bill CYIPOTHBHOTO.

Hexaii npamMa a mMa€e 3 KOJOM CIJIBHY Puc. 169. lo no-
Tou-ky B, Biamiumy Big A (puc. 169). Toai  pegennsa osmaxu
3a os"HaueHHaM kKoiga OA=0B ak pagiyen, NOTHYHOT
robro Tpuxkyrauk AOB € pisHoDeapeHHM
3 ocHOBOKW AB. 3a BaacTusicTiO KyTiB piBHODEAPEHOrO TPHKYT-
auxka Z0BA=/Z0AB=90° umip cynepeuuTh TeopeMi mpo cymy
KYTiB TPHKYTHHKA.

Orke, Touka A — egAUHA cHiNbLHA TOYKA Koxa i npamoi a,
oTIKe, NIpAMa 4 — JO0TH4YHA 0 KoJaa. TeopemMy J0OBeJieHO.

20.3. BnacTusicTb BIAPI3KIB JOTUYHUX

Hexait gano xono i3 nentpom O i Touky A, sxa He Hame-
KHTh KPyry, obMexeHOMY gaHHM Koo (puc. 170).

Yepes Touky A MOMKHA NPOBECTH
nBi moruuHi go ganmoro Koxa. Biapis-
KH, 0 CHOJYYalOTh AaHY TO4YKy A
3 TOYKAMH JOTHKY, HA3HBAIOTH
BlApIZKAMH JOTHYHHX, [pPO-
BeleHHX 13 ToukM A 1o
nanoro kKona. Ha pue. 170
ABi AC — sigpisku no-
TUYHHX, HOpPOBEeJeHHX 10
Puc. 170. Bigpisku  gona 3 Touxn A.

JOTHYHHX, MpoBe-
JeHHX IO KoJa
3 Toukn A
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Onopua sagaua
Bigpiskwn gorHuyHMX, NpoBejieHHX 13 gaHOI TOYKH 10 KoOJa,
piBHi. [loBexiTs.

Poar’'szanna

Hexait AB 1 AC — BinpiskH HOTHUHHX, NpPOBEJeHHX O0
kosa i3 genrpom O 3 touku A (pue. 170). Poarnaunemo Tpu-
kyvraukn AOB i AOC. 3a saacrusicTio goruunoi OB | AR,
OC L AC, 10610 1i TPHKYTHMKY € NPAMOKYTHUMH 3i cHins-
HOK0 rinoreny3ow AOQ fi pisaumMm katetamu (OB = OC ar
paaiyven xona). Orxe, NAOB = AAOC 3a rinotTenysow # Ka-
TeToMm, 3Bigkm AB = AC,

_— - —
= 5

20.4. JoTuk gBox Kin

O3navennn

Nea Koaa, L0 MAKTh CHiIBHY TOYKY, IOTHKAIOTLCH
B Iiil TOYIli, AKIIO BOHH MAIOTH YV Hill CHIIBHY JOTHYHY.

CoinsHa ToduKa ABOX Kin v TakoMy BHOAJKY
HASHBAETHLCA TOYKOI0 JOTHKY Kiml.

PoapizasaoTs ABa BHAM JOTHKY Kin: BHYT-
pimnii i souimmuiii.

JoTHK Kin HASHBAETHCA BHYTpIIHIM, AKIIO
HEeHTPH Kin nemars no oauH OGixk Bif cninssol
AOTHYHOI, MpoBejeHOI 4Yepes TOYKY JOTHKY
(puc. 171, a).

HoTHK Kin Ha3HBAEThCA 30BHIMIHIM, AKIIO
IeHTPH Kin Jgexars no pisxi GoxkH Bij enink-
HOI JOTH4YHOI, NMpoBejeHO] Yepes TOYKY JOTHKY
(puec. 171, 0).
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3a BJAACTHBICTIO JOTHYHOI pajuiy-
CH TAKHX Kijn, npoBejieHl B TOUKY J0-
THKY, NepPHeHAUKYIApHI A0 cninbrOI
AOTHYHOI. 3 TeopeMH IIpo icCHYBaHHA
i eauHicTs nNpaMol, NepHeHAUKYIAAD-
HOl 10 jAaHOl, BHOJIWBAaE, 10 IEHTPH
AOTHYHUX Kin 1 TOYKA AOTHKY Kin
JeKaTh HA OGHIN mpAMiil.

Kona, mo A0OTHRAWOTLCA, MAKTh
E€AMHY CHOIJIBHY TOYKY — TOYKY J0-
THKY.

Hrmo Taki kKona mawTh pagiycn
Ri r (R>r), 1o pigcrans mix nent-
pamMu Kin gopisHioe R—r y Bunajxky 6
BHYyTpiluHbOrOo AotHKy i R+r y sm-
majgKy 30BHIIIHLOTO AOTHKY.

Pue. 171. JoTHk aBox
Kin: a) BHyTpimuiii;
0) soBHimMHIK

: YcHi
S T

593. IIpama AB porukaeTbea 40 Kojaa iz neaTpom O B Toumi A.
Yu moxe TpUKYTHUK OAB matu tynuit kyr?

JanuTaHHEA U 3amadgi

994. CrinbKH AOTHYHHMX A0 AAHOI'O KOJA MOMHA NPOBECTH 4Yepes
TOYKY, 10 JeMHTh:
a) Ha UBOMY KoJji;
6) ycepemmui Kpyra, obMeKeHoro mHM KoaoMm?

595. Bigpisku ABi AC — Bifpisku JOTHYHHX, IPOBEJEeHHX i3 TOY-
KM A po pgaHoro Kona. Bmamaurte Buja tpukyTEHHKa ABC.

596. Bigcrans Mid IeHTpaM#M JBOX Kij, O[O0 JOTHKAIOTbLCA H Ma-
ioTh pagiven R, i R,, popiBHioe d. Busnaure, AKHM € JOTHK
OMX Kia (BHYTpPIIIHIM 4 30BHIMIHIM), AKINO:
a) R =8cMm, R,=2cMm, d=6 cm;
6) R,=3cm, R,=6cmMm, d=9 cm.
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BT @

Cl

598.

Bacobamu nporpamu Geogebra, DG um immoro rpadgignoro
pejakTopa HakpecaiTs KoJio i3 nenrpom O 1 mosaHauTe Ha
HBOMY TOYKY A.

a) 3a A0mOMOrol0 BCTAHOBJIEHOI MPOrpaMM OpPOBEHiTH uepes
TouKy A JoTHYHY A0 mboro Kojaa. flka Teopema npm
HbOMY BHKOPHCTOBYETbHCH?

0) Ilpoeegite xopay AB, axa He e amiamerpom. Ilposenith
JoTH4yRy A0 koiaa B Toulli B. Ilosmaute Touky C — TOU-
KV HEepeTHHY JBOX JOTHYHMX — 1 mMOpiBHAHTE JOBXKHHH
Biapiskis AC i BC

Haxpecairs kono iz nearpom O pagivea 2,5 oM.

a) IlossauTe Ha KoJi Touky A if HAKpecJiTs KoOJO i3 HeHT-
pom K i papiycom 1,5 cm, 1m0 30BHI JOTHKAEThCH [0
IILOTO KoJa B Toumi A.

6) IlIpopepite choinkny poruuny nobygoeasux kin. Ilig

AKHM KYTOM BOHA nepernHae npamy OK?

Pigens A

599.°

228

Ilpsma AB porukaeThcs o Koja iz meatpom O B Touni A.
SHaMIiTh:

a) kyr OBA, axkupo £ AOB=20%

6) paaiye kona, akmo ZAOB=45° AB=8 cm.

IIpama AB porukaerses A0 Koaa is gearpom O B Touni A.
3uaiigite kytu OBA i AOB, akmo OA = AB,

Yepes Touky Kosa NpoBeieHO NOTHYHY ¥ Xopay, fAKa Jopis-
HIOE pafiyey kona. 3HARAITE KYT MiM HUMH.

Y woni iz uenrpom O npoeeaeno xopay AB, npudomy
ZAOB=120° 3Bnaiiaite KyT MiX Hi€w Xopaow i A0THYHOIO,
OpoBeleHO0 0 Kojaa B Touni B.
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Ha pue. 170 2 BOC =150°. 3uaiiaite Kyt BAC.
Ha puc. 170 £BAC =50°, 3uaiigits kyr BOC.

Pagiyen apox Kim, oo JOTHKAIOTHBCA, A0piBHIOWOTE 14 oM

i 11 em. 3maiigite Bigcrani Mix nesrTpamm Kin vy Bunagkax
BHYTPINIHBOrO 1 30BHIMHBONO JOTHKY.

6086. IMepexnagites amraiiickxkoin abo iHMOK0 iHO3EMHOK MOBOIO
O TepMiHKM <«ciyHAa KOoJas», «JOTHYHA 0 KOJa», «JBa Koja, 10
“~ NOTHKAIOTECA», «BHYTPIINHIA JOTHK#*, «30BHIINHIA JOTHK».

CropucraliTecs pisHMMH [OporpaMaMH-liepexjajadaMM Ta
NOPIBHAHTE Pe3VALTATH NepeKJajiB nux TepMiHiB.

Pisens b

GO7. Hoeenits, mo npami, AKi JOTHKaKOThCHS A0 KOJa B KIHIAX
Horo aiaMeTpa, napajejbHi.

608. Pagiyc, npoBefieHA#H y TOYKY JOTHKY KOJIA 3 NPAMOK d, Ai-
‘ JauTh HaBmin xopay AB. Ilosexits, mo AB| a.

609. Kono poruxaerbes jo cTOpiH HepoaropHyroro kyra. Jlose-
IiTh, [0 HEeHTP KOoJa JexXHTh Ha GicexkTpHel Kvra.

610. YHepea rinnl xopau AB, mo AopiBHIOE pajiycy Koja, Opo-
BejieHo JOoTH4YHI, AKi nepernHamTbheda B Touni C. 3naiigiTe

Kyr ACB.
6G11. IIpami AB i AC gormkaioTbci A0 Kojga i3 meatpom O
‘ B Toukax B i C. 3maigites kyr BAC, akmo Z0BC=40°.
G12. Jlea koma, BifcraHb MiXK NLeHTpaMH

AKHX JopiBHIOE 8 M, [JOTHKAIOTHCH
BHyTpimHLO. Pagiyve oasoro 3 kin jgo-
piHoe 10 cm. AKY JOBKHHY MOMKe
MaTH pajaiye iHmoro koaa?

613. IIea wxona, BigcTanbs Mim DeHTpaMH
‘ AKUX JlopiBHIOE 8 €M, JOTHKAWOTLCHA 30B-
HimHELO. SHAHAITE alaMeTpH nHX Kind,
AKIIO IXHA pisHULA JAopieHKE 4 cM. : 999
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614,

Bukopuecrosywun igew, moja-
HY HA MANIOHKY, 3foragaitecs,
AK MOKHA 3HANTH pajive Kona,
He BHKOPHCTOBYVIOMH «IIPAMEs
sumipwoBanuasa. Copobyiite pa-
30M i3 ApysaMH Ta moapyraMu
BHMIpPATH B TAKHH cnocid pafi-
Ve KOJOHHM 4YH 1HIIOro Kpyrio- A
ro AapxiTeKTypHOro eJleMeHTAa
V BaIlOMY HaceJeHOMY NVHKTi. dasganerias moxbaiite mpo
BinOBiiHe npunaaas. SHaAWAITE B iHTepHeTi iHIIl cnocodbn
«HeIpAMOros BHMIpIOBaHHA pajiyca kona. Hu Bigomi Bam
reoMeTpuuHi QakTH, HA AKUX BOHM I'DYHTYIOTECA? 3a Heob-
xignocri o6roBopits Bignosiaui npobremMu 3 gopocaumu.

Pigens B

615

AA

616.

230

loseaiTs, 1Io:

a) TPH ANOTHYHI A0 OAHOr0 KOJa HE MOMYThH HepeTHHATHCH
B OAHIN TO4IL;

0) npaMa He MOMe IepeTHHaATH kKoao Oinsm HiXK y aBox
TOYEAX.

IIpami ABi AC goturaioThcs A0 Koja i3 nearpom O B Tou-
kax B i C. 3maiigite pagiye wona, axkmo ZBOC=120°
AO =30 cm.

Ilpami AB i AC porurKaloThcda A0 Koaa is meatpom O
B Toukax B i C. 3maiigite Bigcrans AQO, axmo AB=7T cwm,
Z ABC = 30°,

Jlano asa kona. 3HalaiTe pajiyc TpeTrsoro KoJa, 0 JOTH-
KAEThCH /10 JIBOX [AHHX i Mae HeHTp Ha npawiili, Aka npoxo-
OHTE Yepe3 IX [IeHTPH, AKIIO pagiycH jJaHMX Kin i Bijcrans
Mim IX meHTpaM# JOPiBHIOWTE BiANOBIAHO:

a) b, 211;

6) 3,415.

Jlna KomHOrO BHOAAKY 3HAWAITL VeI MOMIAHBI po3B A3KH.
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@

NMoBTopenun nepen enBYyeHHAMm §21

619. HoBeaiTs, 110 B PiBHOCTOPOHHBOMY TPHKVTHHKY:
a) Oyap-aki asi Mexiamm meperHHalOThes mixg Kyrom 60°;
6) Bigcrami Bijg BepmME A0 NPAMHX, IO MICTATH NPOTH-
JexHl cTopoHu, piBHi.
620. IIpama [ neperunae Bigpisox AB y iioro cepeauni. [lose-
aiTe, mo Bigcrani Big rowork A i B o npamoi [ pisni.
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§21. 3apaua
Ha nobypoBy Ta ii

PO3B'A3YBaHHA.
OcHoBHI 3apaui
Ha nobyposy

Ia MomMeHTY BHHAXOAY IHUDPKYJIA OPOHINIH THCAYL poKis, a BiH
i goci sanmMmIaeThCH BTiMeHHAM Maril, OpHUCYTHLOI B HAIOMY
cBiTi. K 3a aonmoMorow JABOX BIApPI3KIBE — HUMOK IHPKY-
aa — samanweatrn Kono? Ta me @t BHe ogne, a Deaniu? Bu
MOJKeTe JIerk0 BIEeBHHTHCH, IO JABHA igea mpamnioe H A0 Te-
nep. I xoua choroHi MajJWHKH MOXHA pobHTH 3a JONOMOrOID
KoMII'IOTEpHUX HporpaM, HABHYKA MAJIOBAHHSA KOJa HA namepi
gyu Ha acaiabTi JOCTYIHA KOMKHOMY, XTO 3HAE IPO LHUPKYJb.

21.1. lllo vake 3apava Ha nobynosy?

dagaui Ha nobyaoBy HBAAKTE c000 OKpeMMit
KJAac reoMeTPHYHHX 3aja4, po3B’A3YBaHHA AKHX nij-
NOPAAKOBYETHCH ITEBHHM MPABHJIAM.

Mera poas’asyBaHHS IHX 3ajad — nobyaoBa reo-
MeTpHuYHHUX Giryp is sagaHuM#H BJAACTHBOCTAMM 34 H0-
NOMOI0K KpecaspcbKHX iHcTpymeHTiB. fkumio B ymobi
danaui HeMae cnemiajdbHUX NPUMITOK, TO MAWOThHLCA HAa yBasi
nodyA0BH 3a JOMNOMOIOW IMHUPKYAA H JiHIAKK Oe3 BUMIpHOBAIL-
HUX MOIi10K.

3a [OIOMOrow NiHIMKN MOMHA NPOBECTH:

* 0BiIBHY OpAMY;

* OpAMYy, IM0 OPOXOAHTEH Hepe3d AaHy TOHUKY,;

* OpAMY, 10 ONPOXOJAHUTH Yepes ABlL JAami TOYKH.

SayBaknMo, M0 HIAKHX IHIINX nobyaoe JiHIAKOKN BHKOHY-
BATH He MO3HA. 30KpeMa, 3a A0MNOMOrol0 JiHIHKH He MOMKHA
BiAKJIAMATH Bipi3KH 3aJaHOl JOBXHHH.
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3a JAONOMOTOK HHPKYVJAA MOMHA:

* IpoBecTH KO0 (YacTHHY KoJja) gosiabHoro abo sagamoro
pasiyea 3 poslibEuM afo 3aflaHUM HEHTPOM;

* BifKJACTH BijJ DOYATKY JAaHOI'0 OpOMeHH Bifpiszok aagaHol

AOBAHHH.

Kpim 7Toro, MoxHa no3HavaTH HA IJOMHUHI TOYKH H 3HAa-

XOJHTH TOYKH HOepeTHHY OpAMHX i Kin.
¥Yei moifino nepeniveni onepanii Ha-
3HBAIOTE EJEeMEHTAPHHMH molynoBaMH,
a po3B’a3aTH 3ajavyy Ha nodygoBy — ue
03HAYAE JHANTH NOCIINOBHICTE elle-
MeHTApHUX nobyaos, miciaA BUKOHAHHSA
AKMX mykKasa girypa BBaxkaerbes mody-
AOBAHOK, 1 JOBecTH, IO came 1A (Qirypa
3a0BOJIBHAE YMOBY 3ajatdi.

Or:xe, po3s'siayBaHHA 3a7a4d HA MO~
GvaoBy MOJNATaE He CTLIBKH B camiii moGy-
noBi irypu, CKiNTbKH B 3HAXO/KEHH] cno-
coby 11 modyaoBH if goBedeHH] TOro, o
orpuMaHa (irypa copasii € MIVEaHOK.

OIHx 3agad.

Iupryas — Big

JaTHHCBKOI'O «IHP-

KVJAyCces — KOJO,

KpyT
_

21.2. OcHoBHI 3apayi Ha nobygosy

Hxmo komxeEHH Kpok nobyaoeB onm-
CYBATH MNOBHICTIO, pO3B fA3AHHA JEeAKHX
3ajjad MoOKe BHABHTHCA TI'POMI3JAKHM.
3 MeToo CHpomeHHs poBOTH BHALIMIOTE
KinbKa HaNBaXKJIMBIIIMX 3ajad, Akl BBa-
JHAIOTHCA OCHOBHHMH i1 He JeTadisyioTheA
mopasy B X0/l po3B’s3yvBaHHH CHEJIaJHi-
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& Hexait pano Bigpisku 3aBnoBKkn a, b
= b < i ¢. Ilobyayemo TpUKYTHUK 31 cTOpoHA-
T . Mu a, b iec.

- IlpoBegemo goBinbHMI nNpoMiHb i MO-

. 3HAYMMO Ha HeOMY ToukKy A. Posxuinom
} . MEPKVJS, 1110 AOPiBHIOE a, NOBYAVEMO
& ko010 i3 nenrpom A. Hexait B — Touka

HepeTHHY IBOT0 K0JA 3 IPOMEeHeM.

c Posxunom nupkyns, mo gopisawe b,
}( ONMMIIIeM0 Ko0JIo i3 umentpoMm A, a poaxmu-
J0M HUPKVAdA, 10 AOPiBHIOE €, — KOJIO
. } i3 menrpom B. Hexait C — Touka nepe-
B ' Tury nux xin.

= =~

- IIposepemo siapisku AC i BC. Ba noby-
posow TpUKyTHHK ABC mae cTopoHM 3a-
BAOBMXKH d, b 1 ¢, Tobro TpHKYTHHEK ABC
2 mykKasaum'.

Heon

A B
SaysaxKuMo, M0 A 3aja4va Mac pPO3B’ A30K 3a YMOBH, [0
AOBXMHMHHM BiApiskiB a, b 1 ¢ 3a]0BOJLHAKTE HEPIBHICTL TPH-
KYTHHKA.

3a JomoMOroi ONHCAHHX Omepanid HecKJIAJHO po3B A3aTH
3afauy npo nofyjaoBy Kyra, mo JOpPiBHIOE AAHOMY Hepoarop-
ayromy EyTy A. Jlaa nporo gocTaTHLO BiAKJIACTH HA CTOpPOHaX
aaHoro kyra A Bigpizku AB i AC Ta nobyayBaTH TPHKYTHHK,
1o gopiBHIOE TpHKVTHREKY ABC.

! B3a pampMuE 3agadi MoXKHA NoOYAVBATH YOTHPH pisHEl TPHKYTHHKH
3l CcOiMEHOIO cTopoHOK AB. 3a TPeThOI 03HAKOK i TPHKYTHHKH piBHI,
T06TO CYMIIAKTECA HAKIANAHHAM. ¥ TAKHX BHOAAKAX PO3E A3KOM 3a-
Javi BEAxA0TE OyIL-AKHE 13 OHX PIBHHX TPHKYTHHKIE.
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Hexafi pasHo HepOSrOpHYTHH KyT i3 Bepmim-
HOO A.
ITobyayemo ioro BicekTpHucy.

noeinsHOro pagiyca is nenrpom A. Hexaii B
i C — TOYKM NnepeTMHY LLOr0 KOJa 3i cTo-
poHAMH JAHOI'O KYTA.

i 3a JoTOMOT0I0 HHPKYJAA NobYyAVEMO KOJO
/B<
C

Iobyayemo kKoma TOro camoro pajiyca

B D lia nearpamu B i C. Hexaii D — Touka me-
PeTHHY IMX Kin.
A [&

IIposepemo npomiak AD. 3a nobyaosoio
B % SNABD = AACD (3a TpeThO 03HAKOIO).
3sigen £BAD=/CAD, tobro AD — pi-
ceKTpHca JaHoro Kyrta A.
A 5

Hexaii gano npamy a i roury 0. Iobyave-

5 MO OpAMY, HI0 NPOXOAUTH Yepea Touky O
1 nepHneHJHKYJASPHA 10 OpAMOL 4.
«0 Poaransnemo apa BHDagxu.
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IMobyayemo Koio [AoOBiABLHOrO pagiyca

A+ 5 +B a iz neaTpom O. Hexait Ai B — Touku ne-
peTHHY HLOT0 KONIA 3 NPAMOI0 d.
A Y L

c Iobyayemo kona paxiyca AB i3 menrpa-
M A i B, Hexaii C — ogHa 3 TOYOK iX-
HLOro neperuny. Ilposegemo npaMy uepes
Toukn Ci O.

A+ 0 +E a
l -

(4 - 3a nobyaosoo Biapisok CO — wmegiana
piBHOCTOpOHHBOTO TpukyTHHKAa ABC, ska
€ Takox itoro sucorow. Orxe, CO L AB,

A 0 R @
0 IMoGyayemo koao iz mentpom O, mo nepe-
* THHAE NpAMYy @ B Touxkax A i B,
a
AU
e BA4Y I
0 IMobyayemo koaa Toro (3
2 caMoro pajiyca 13 mesT-
a pamu A i B, Hexaii O, —
A B TOYKA MEePeTHHY IHUX Kii,
npuuomy Touku O i O, nexars
0, no pisni Goku Bijg npamoi a.
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§21. 3apnava Wa nobygoey Ta il po3e'AlyBanHAa. OcHoBMi 3agaul wa nobynosy

IIposegemo upamy 0O, Hexait C — Touka

neperuny npamux 00, i a. 3a nobyaosoio

AA00, = ABOO, (3a TpeTs0l0 03HAKOW).

4 | Bsigen £AOC=27BOC, Toni OC — bicex-
Tpuca pieHoGeapeHoro TpukyrtHuka AOB,

nmpoBejieHa g0 ocHoBH. BoHa TakoiK € Me-
0, - AlaHO0 # BHcOTOW TpHKyTHHKA. OTtixe,
0OC 1 a, Tobro npama 00, myKaHa.

dayeaxxkumo, mpo nobygosaHa npAMAa
00, nepnenguxynapua no sigpiska AB
i mpoxoamnTh Hepes Horo cepeauHy. Taky
IpAMY HAZHBAIOTHh CEPEIHHHUM MePHeHH-
KyJasipom o Biapiska.

Kopuerywuncs onucanumm nobyjaosa-
MU, HECKJIAAHO pO3B A3YBATH 3ajaui mnpo
nobyAoBY cepejinHM gaHOro Biapiaka it npo
nobyaosy npamol, mapaireabHol JaHINR.

IInsa mobymoen cepegnHHM Bigpiska AB
AOCTATHLO NPOBECTH JBa Koja pajgivca AB
i3 menTpamMm B Toukax A i B (pme. 172).
ITosmauMBmIKH TOYKH MHNepeTHHY LIHX Kin
yepea O i 0, MoKHa BHM3HAYMTH Cepej-
uHy Bigpiska AB #AK TOYKY HepeTHHY Hnpda-
mux AB i 00, nicasa doro mpoBecTH Jo0-
BeleHHA AHAJNOriYHO nonepeawiii samgawi.

Nnia nobyaoBu OpAMOl, L0 OPOXOAHUTH
yepesa aany Touky () napasenbHO JaHil nps-
Mill @, AOCTATHBRO NpoOBecTH Yepes Toury O
npsamy b, nepneHANKYJASpHY A0 4, i npamy
¢, neprneaauryiaapuay ao b (pue. 173). Toni
ale aa Teopemoio npo aBi npawmi, nepnen-
AUKVIAAPHI A0 TpeThol.

Puc. 172. ITobyvao-
BA cepejHMHU Bij-

piaka
¢ 0
m
a L
b

Puc. 173. INobyxo-
BA npAMOl, napa-
JnenbHOI gaHil
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Orxe, OCHOBHHMH 3ajauaM¥ Ha NoOYAOBY BBa)KATHMEMO
TakKi:
1) nmobByaoBa TPHKYTHHMKA 3a JAHUMH CTOPOHAMU;
2) nobymosa KyTa, II0 AOPiBHIOE AAHOMY HEpPO3rop-
HYyTOMY KYTY;
3) nobvaoea GiceKTpHCH JaHOI'O HEPO3TOPHYTONO KVTA;
4) nobyaosa npsamoi, MO MPOXOAUTE Yepes JaHY TOY-
KV NepHneHAUKVIAAPHO A0 AaHOI IpAMOi;
3) nobGyiaoBa cepefHMHHOro NepHeHAMKYIApa A0 AAHO-
ro Biapiska;
6) nobynoBa cepeiMHHM JaHOrO BiApiska;
7) nobyaosa npsAMol, [0 NPOXOAHTE Yepes JaHY TOY-
KY napanejgbHO JaHIi npsamMii.
Armo mi 3agadi 3acTOCOBYIOTHCA AK NONOMIXKHI mij 4ac
PO3R'A3VBAHHA CHKIAAHIMMUX 3aja4, MOMHA JOKJIAIHO He OIH-
CYBATH BiAnoBigauX mobyaos.

21.3. Po3g’'A3yBaHHA 3afay Ha nobyaosy

Poas’siayBanaa sajau #Ha nodbyiaoBy cKiIafaeTbesd 13 YOTHPBLOX
OCHOBHHX eTaniB: anaais, nofyaosa, JoBejleHHA, MOCHLMKeHHA.

1 Anaanis  BukonanHs pucyHKa-ecKisa mykasol irypu Ta scra-
 HOBJEHHSA 3B’A3Ky Mix II eremedTamMu i JanuMH 3a-
payi. Busnauenus LIaHY nobDyA0BH IIYKAHOL :]nr:,rpu.

2 ITobydosa  3pificHenus miany, pﬂapnﬁmtrm B xoai ananiay.

3 Iosedennsa OBrpyHTYBaHHA TOro, Mo mobyoBaHa dirypa Mae
‘3ajaHy (Qopmy, a poamipm Ta poamileHHsa il ene-
 MEHTIiB 3aJ0BOJIBHAITE YMOBY na.nam.

4 ,Efuc.qi- iBnanaqenna KiIBKOCTI po3B 'A3KIB 1 yuun ieny-

dwenna'  BaHHa mykxaHoi dirypm abo ob6rpyHTYBAaHHA He-
 MoO:KJIHBOCTL II moByaoBH.

i

'V peskmx safauax jausa focnigmeHns HeoOXiani reoMerpHuni TRepiKeH-
HA TA COIBBIHOIMEHHA, [0 BHBYAKTECA ¥V 8—9 knacax. ¥ nux BAnagrax
MH OyaeMo CKOPOYYBATH fochijxeHHA abo Baaradi onycKaTHMeMo Horo.
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Arxmo 3agaua € [A0BOJL HpocTOX, TO OKpeMmi eranm 11
po3B’A3YBAHHA MOKHA NMPOBOANTH YCHO.

PoarnsneMo HA KOHKPeTHOMY NpUKNAAi Xif poss’a3yBaHHSA
sajia4y Ha nmobyaoBy.

3anavua
IlobyayiiTe TPHKYTHHK 3a ABOMAa CTOPDOHAMH I MeJiaHOIO,

npoBeJeHoK A0 oAHiel 3 HHX.
i
Poas'azanuna . -

Hexait a, b, m, — paBi cropoumn i

Megiana Tpukvranka ABC, axkuil Heob- - ?

xigno nobyaysatu (puc. 174). i
Amnaunis )
[Ipunyerumo, uo TpukytHrk ABC Puc. 174

nobyposano (puc. 175). HAxmo BM —
Jgana wMeaianma TpHKYTHHEa ABC, TO
B TpuKyTHUKY ABM Bigomi poexku-

HH TphLOX cropin (AB = a, BM = m, ,

B

L ymoBoKw szagaui). Omxe, mu i
2 A b/2 M b2 C
MOM¥EeMO NodyAvBaTH TPHKYTHHK ABM Puc. 175
i amaittm BepmuEHM A 1 B mykasnoro ’
TpukyTHHEKA. IIlo6 3maiiTe Bepmmnay C, AocTATHLO BigKaacTH

Ha npomeni AM sigpizox MC 3aBloBXKKH %
Mobynoea

1. Poaginumo Bigpisok b masmin.
2. Huﬁy.ubyeua TpuKyTHUK ABM 3i croponamu AB = a, BM

= ma, AM:E.

3. Bigrnanemo va npomeni AM sigpisox MC = %.
4. Conoavunmo toukn B i C.
J— I ——

.
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Hosenenns
Y tpukyraury ABC AB = a, AC=b, BM = m, , BM —

mepiana (3a nodygoeow). Otxe, TpUKYTHUK ABC e mykaHuM.

Hocaigxenns
3ajaya Ma€ pOo3B’A30K 34 YMOBH ICHYBAHHSA TPHKYTHH-

ka ABM, robro aArkmo 4ucna a, m

b r
n E 3al0OBONIBHAKTL HEpPLB-

HiCTH TPHKVTHHKA.

Ilopisaaemo uoifHO poas’A3aHy 3ajady i3 sajadern npo jAoBe-
JeHHsA pPiBHOCTI TPHKYTHHKIE 3a lBOMa CTOpOHAMH i MejiaHOlO,
nposefeHo Ao oaHiel 3 Hux (n. 13.1). Poas’asyioun obuasi ui
3ajavi, My BUKopHeTanu TpUKyTHHK ABM, y axomy Bci cTopoHH
pifomi 3 ymoBu. Horo poarnsa monowmir v samaui Ha A0Be/eHHA
oTpUMaTH HeoOXinHi cHiBBIHOMIEHHA AJA KYTIE JAHHX TPHKVT-
HUKiB, a B sajga4l ma nobygoBy — 3maliTH ABI BEePIIMHH IIYVKa-
HOro TpUKYTHHKA. TpHKYTHUK ABM HAaNBalOThH AONOMIMCHUM,
a BiAnmoBigHMH MeToJ pO3B'A3VBAHHA — METOA0M IONOMIiMKHOr0

TPUKYTHHKA.
Poas’sisysanua safiay Ha nobyaosBy 3a J0MOMOI0OI0 MeTOAY

AONOMIMHOrO TPUKYTHHKA JOKJAJHO PO3rasgyTe B J0AaTKY 2.

3anuranusa i samaui

T S

OnmumirTes, 8K DOTIIHTH
a) panuil Bigpizok Ha woTHpH pisHi BiApizku;
6) paHuit Kyt v BigHOmenHi 1:3.

622. Onumirts, AK mobyaAvBaTH:
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‘ lpadiuni sBnpaen

623. Poss’sxiTs v somuti abo Ha exkpaHi KoMmm'ioTepa OCHOBHI
sagavi Ha nobyaory. Buainite HanisxupHuMH JgiHiaM#B BH-
Xipui pani sagavi, NYHKTHPpHUMH JiHiAMH — npoMimkHi no-
OyA0BH, YepPBOHHM KOJbLOPOM — pe3yJbTATH PO3B’ A3yBaHHSA.

Pisens A

624.° Jlamo Bigpisku a i b, npuuomy a<b. Ilobyayiite Bigpisox
BABJIOBIKKH:
a) 3a;
6) b-—a;
B) a+2b,

625. HNaumo rocerpi kytu ¢ i P, npuuomy «<p. ITobyayiite KyT
‘ i3 rpagycHoOX Mipow:
a) 0,5B;
6) a+fk
B) 2f-a.
626.° TIo6yayiire rpuxyrauk ABC 3a Takumu
NAaHUMIK:
a) AB=4cm, BC=3cm, £ZB=45";
6) AB=6¢m, BC=10cm, AC=8 cm;
B) AB=3cm, LA=30° £B=T0"

627. Io6yayiite TpukyTauk ABC 3a TakuMu

‘ MAaHMMH:

a) AC=5cm, AB=3 cm, £LA=60%
0) AB=3cm, BC=5cMm, AC=6 cMm;
B) BC=4cm, £C=90°, ZB=60°,
628. Hauo rpukyrauk ABC. Iobyayiire tpukyraux ABC,, axnii
NOPiBHIOE JAHOMY TPHKVTHHKY. _
4
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629.

3acobamu nporpamu Geogebra, DG um immoro rpadiusoro

pefaKkTopa HaKpecaiTs TPpUKYTHHK. IlobyayiiTe Bel itoro:

a) wMepianu, nporpaMEuMH 3acobamm nodapbyiire ix
Vv 3KOBTHH KoJip;

6) OGicexTpmcH, nporpaMHuUMH 3acobamu nodapbyiite ix y cu-
Hiii Konip;

B) BHCOTH, HKII0 JAaHWN TPUKYTHHK TrOCTPOKYTHHE (3a
veobxignoeri aminiTh mogoskeHHA o[HIE] 3 BepIIHH MO-
TpibHMM uYMHOM), mporpaMmHMMH 3acobamu nodapbyiitre
iX v 4epBOHHII KOJip;

r) BHCOTH, AKIO AAaHHI TPHKYTHHK TYHNOKYTHHI (3a Heob-
xigHoeri aMminiTe mososKeHHs ofAHiIEl 3 BepIIHH DoTpib-
HUM HYHHOM), nDporpamMHuMMH 3acobamu nodapbyitte ix
vV 4YepBOHHUH KOJip.

Ilobyayitre:

a) Bigpisok, AxHil JopiBHIOE BifcraHi
Mi¥K JBOMA JaHMMH DapajenrbHUMH
NPAMMUMHE;

6) AOTHMYHY, 10 NPOXOAUThE Hepes
JaHy TOYKY KOJa.

Pigens b

631. Ilobyayitre gyt 60°.

632, Ilobyayitre kyrr 120° i 30°.

633. ITobGyayiitTe pieHobepeHNIt TPHKYTHHEK 34 OCHOBOIO Ta HepH-
MEeTpOM.

634. ITobyayiiTe pisHobDegpeHHil TPHKYTHHK 3a OCHOBOK Ta BH-

O COTO10, HmpoBegeHol A0 ocHoBH. Ilepexnanite anraificekoro

% abo iHmow iHozemMHOW MopoWw ymoBy 3agaui. IlopueiTees

B iHTepHeTi, AK HeperJalaloTh L0 YMOBY pidHl nporpaMu-
nepexyajgaui.

635. IlobyayitiTe pisHOGeagpeHNI TPHKYTHHE 3a G14HOI0 CTOPOHOK
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636. IloGyayiiTe NpAMOKYTHHH TPHKYTHHE 3a riNOTeHY3010 H ro-
CTPHM KYTOM.

637. TloGyaviiTe NpaAMOKYTHHH TPHEVTHHEK 38 KATETOM i KVTOM,
OPOTHIEKHNM [LOMY KaTery.

638. IMobyayitTe piBroGespeHHH TPHMKYTHHMK 3a OCHOBOK Ta Ky-
' TOM, DPOTHIEMHHEM OCHOBI.

639, IIporynaiiTeca 3 OJHOK.JAC-
HHKAMH Ta OJAHOKJACHHIIAMH
CBOIM HACEJIeHHM NYHKTOM.
BiasmiTe i3 cobow MOTY3KY
Ta Kpeiiay. O6rosopitk, HK 3a
JONOMOIOK [bOr0 NPHIAILILSA
HAMATIOBATH Ha acdaneti aBi
nepruneHAHKynapai npami. Hx
MOXXHA NepeBlpHTH IX HepieH-
auKynapaicrs? Hke iHme npunagns Bu morau O sanpono-
HYBATH [IJA MANMWOBAHHA Ha achanbTi nmepneHAHKVIAPHHX

npaMux?
Pigens B
640. ITo6ynyitTe piBHOGEeApeHW TPHKYTHHE 3a 0iUYHOI CTOPOHON

H MeJlaHow, TPoBeJeHo0 A0 DIYHOI CTOPOHH.

641. llobyaviiTe TPHKVTHHK 3a JABOMA CTOpPOHAMHM H MeaiaHoo,
MPOBEJEHOI0 10 TPeThOl CTOPOHM.

G42. IloGyayiiTe TPHKYTHHK 3a CTOPOHOIO, NPHJIETrJIHM J0 Hel Ky-
TOM 1 BHCOTOIO, NPOBEAEHOK A0 IHiel CTOPOHH.

643. [MobyaviiTe TPHKVTHHK 34 CTOPOHOKI, NPOTHIASKHHM 11 Ky-

' TOM i BHCOTOIO, NPOBEAEeHOK A0 OjAHIE] 3 ABOX IHIIMX CTOPIH.

G44. [lobyayiiTe TPHKYTHHMK 3a CTOPOHOKO, NPHUJIETrJIMM 0 Hel Ky-
TOM 1 CYMOI0 ABOX IHINMX CTOpPIiH.

645. IobyaviiTe TPUKYTHHE 34 CTOPOHOK, HDHIEIIHM A0 Hel
' KYTOM 1 PISHHIEK JBOX 1HIIMX CTOPIH.

243



Pozgin |. EnemenTtapil reomerpuydi ¢irypu 1a ixsl Bnacrueocri.

BaaemHe pOSMIlUEHHA NPAMWX Ha NAOWKWHI

MoeTopeHHA nepeq BMBYeHHAM §22 Q

Teopernunuii Mmarepian

* O3HAYMEHHA KoJa

* HepHeHAMKYJIAD A0 OpsAMOL
+ bicexkTpuca KyTa

Sanaqi

646. Ha croponax rocrporo kyta O nossHadeno Ttouxkm A i B,
npuuomy OA=0B, ‘I&pea i TOYKH NpoBejeHo npami, Aki
nepernsaoTses 8 Touni C. Joseaits, mo OC — BGicexTpuca
NaHOrO KyTa, HKMOI0:

a) AC 1OA, BC 1 OB;
6) AC L OB, BC LOA.

647. BuaiigiTe BiicTans MiX DapaneabHUMN NPAMHMH, SKIO Bif
ciyHOl, WI0 mepeTHHae ix mig kKytom 30°, BOHM BiATHHAIOTH
Bigpisok saBpoBmkku 22 cMm.
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§22. leomeTpnyHe

MiCcUe TOYOK

Ipyai ryadawnTs BYIHIEK, BaABIIHCH 3a pyvkH. Oguue ige cobi
npamo. A apyruit? 3sicHO, M0 TeX KPOKYE NpAMO, Hapajieib-
HHUM KypcoMm. Ane gomy Tak Bigbyeaersca? Cnpasa B Tomy,
o MiX» HHMH 3aB¥JIM OJHAKOBA BiICTAaHL, a IXHA <«IIapas
poaraioBaHa mig npaMuM Kyvrom go jainil pyxy. A akmo 6
BOHH BaamrtyBaau sabaBrky: gisumnka ofepraerbcsa Ha Michi
it TpuMaEe KiHelnhb MOTY3KH, a XJOMYHK XOAHTHh HABKPYIH Hel,
TPHMAKOYH TY caMy MoTy3ky HaTtarHenow? [lo akiit TpaexkTopii
Bin 61 pyxasca?

e R S ——t—- k

22.1. lNOHATTA NpO reOMEeTpuYHE Micuye
TOYOK

Horenep Mu onmMcysanu reoMerpuyusi girypn 3a gono-
MOr0K 03HAYeHb 1 BCTAHOBAKOBANY Ixai ocobnuBoeTti mna-
XOM MOBeJeHHA BJIACTHBOCTEil Ta 03HAK, AKI CTOCYIOTHCA
(hirypu B ninomy. [Ina Bunagkie, KoN1H NeBHY BIACTHBICTE
1 BignoBigny il 03HAKY Mae KOXKHA Touka dirypu, icuye me
ofHH cnocib onHcy.

Oznavennn

lNeomerpmunmm micuem Touok (cxopodeno I'MT)
HA IJIOHIHHI HAa3ZuBaeThecHa (hirypa, 1o CKIAJAETH-
¢ 3 yeiX TOYOK IJIOIMHH, AKI 3a10BOJABHANOTH

eBHY YMOBY.

Hanpuknazn, 3a o3HaYeHHAM KO0 € TeOMeTPHUYHHM Micuem To-
40K, BiAgaJeHHX Bia Jamol TOUMKH ILIOIMMHH HA OJHAKOBY BiICTAHL.
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B oanauenni I'MT apepHeMo yBary Ha clI0BO «ycixs. BoHo
BKA3YE HA Te, L0 AAA 3 fAcYyBAHHA TeOMETPHYHOr0 micuma
TOYOK HeJOCTATHLO JOBeCTH, 10 TOYKH JAesrkol ¢girypu za-
MOBOJBHAKTE NEBHY YMOBY (T00TO BCTAHOBHTH BJIACTHBICTEH
rouok). Heobxigno Takom noxasaTs, uio iHMMX TOYOK, AKi
3a/I0BOJBHAKTH 0 YMOBY, Ha NIOMHHL HeMae, TobTo goBec-
TH BiANOBIHY O3HAKY: AKII0 TOYKA 3aJJ0BOJILHAE 3a3HAUEHY
VMOBY, TO BOHA HAJEXHUTH il dirypi.

Inakure kaXyumu, AOBEAeHHS TOro, 110 JedAKa
(dirypa F e reomeTpHYHHM MiclieM TOYOK, AKi 3a-
AoBOMBHAIOTHL YMOBY P, cknanaersca 3 aosejen-
HA [ABOX TBepA)XeHb — npaMoro i obeprenoro:

1) armip nesHa ToOuKa HanexuTh Girypi F,
TO BOHA 3al0BOJILHAE yMOBY P;

2) AKI0 NeBHA TOYKA 3aJ0BOJIBHAEC YMOBY
P, To BoHa Hanexutsh girypi F.

22.2. OcHoBHi Teopemtt ipo TMT

Yacto reoMeTpHuHMM MiciieM TOYOK € npama abo uacTHHA
npamol. Joeegemo ael Bamauei Teopemu npo 'MT.

Teopema (nmpo cepeaHHHHI NePHeHIHKYIAP)

Cepenunnuii mepneHIMKyIAp A0 Bigpiska € reoMerpmuHHM
MicleM TOY0K, piBHOBiAIaieHHX Bia KiHnie ganoro sigpiska.

Josenenns
Ham neofxifno A0BeCTH ABA TBep/yKeHHA:

1) Akmo TOUKA HANEMKHTL CEepeAHHHOMY IIepHeHAHKYIAApY
N0 BiApiska, To BOHA piBHOBigAaneHa Bij KiHNOIB IbOro
Bigpiska;

2) AKoo TouKa piBHOBiAZANeHa Bijg kinuis Bigpiska, To BOHA
HAJIOKHTh CepeHHHOMY HePHeHAHKYISpPY A0 LbOro Big-
piska.
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§22, leomeTpuuHe micle ToHOK

Hoeegemo nepimre iz [uX TEepAAKeHb.

Hexait Touka C nemnTh HA nOpamii c,
fAKa NepHneHJNKYAApHA A0 Bigpiska AB
i mpoxoauTh uwepes HOro cepeHHY — TOY-
ry O (puc. 176). ¥V rpuxkyrauxky ACB
siapisok CO — wmeaiana it BHcoTa, OTKe, 4 ol T B
neil TPHKYTHHK piBHoDejpeHuit 3 OCHO- e '
poio AB. 3siacn AC= BC, rofro sigcrani
Big roukn C po kinuis Bigpiska AB pisui. Puc. 176. Touka

Bunagox, koam touxkm C 1 O abirawoTscs, CepeIHHHOrO mep-
pO3rinsgHbTe caMoCTilHO. NeHJAHKYIaApa
Hosegemo apvre TBepIKeHHSHA. piBHOBizganeHa Bin

Hexaii Touxa D pieHOBigfanena B=Bij KIHILIB BiApi3ka
To4oK A 1 B, tobro AD=BD (puc. 177).
Toui B pisHoGeapeHoMy TpUKYTHURY ADB

Biapisoxk DO — wmeniana, npoBeneHa A0
P OCHOBHM, #Ka € Takox 1 Bucorow. Orixe,
npamva DO — cepelHHHWI NePHeHAHKYIAD
no eigpiska AB. Bunagok, xkonu touku D
- i O 36irawTbca, pO3rJsHbBTE CcAMOCTIiHHO.
A : ) + B Teopemy aosejneHo.
Puc. 177. Touxa, .
piBHOBiNANEHA BiI Teopema (npo OicekTpHCy KyTa)
Kimnis Bigpiska, BicexTpuca Hepo3ropHYTOro Kyra € reo-
HAJIEKHUTH CepeiHH- METPHYHHM MiCcIeM TOY0K BHYTPIIIHBOL
HOMY NepHneHjnKy- obaacri kyra, piBHOBiTIANeHUX BiX cTO-
APy pin nsoro Kyra'.
b T
Hoeenenus

3a aHagorie 3 monepefHbBON) TEOPEMOK [JOBEIeMO CIO-
yarTky, o O6yak-axka Touka OicexTpHMcH piBHOBinaanena Big
cTOpPiH KyTa.
' Tyr 1 pani, Kamy4dM Opo TOYKH, piBHOBiggaseni Big cropin Kyra, M

MAaEMO Ha yBasl ToukH, 010 JeKAaThL vV BHYTpimsil ofnacti kvra it piHo-
Bigganesi sijg npaMBX, AKI MiCTATE HOrMO CTOPOHH.
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Pozgin lll. Kono i xpyr. leomerpuuni nobyaosm

Hexalt paH0O HepoO3ropHyTHH KyT i3
sepmuHOol A i Toury D Ha jforo GicexT-
puci (pme. 178). Ilposegemo 3 Toukm D
nepnenaunkynapu DB i DC ao cropir pa-
HOTO KyTa. 3a osHauenHam DB i DC —

A ¢ ‘ Bigcrani Big Toukm D go cropiH Kyra A.
ITpamoxkyTHi TPHKYTHHKH DEA

Puc. 178. Touka i DCA wmawTh coiabHy rimotemysy DA,
HiceKTpHCH KVTA £ZDAB=/DAC 3a ymoBow. Toai LADBA =
piBHOBiIaeHA =/MADCA 3a rimoreHyaoio it rocTpHM Ky-
Bia ftoro cropin ToM. JBigen DB=DC, Tobro Toura D
piBHOBLAANeHA Bij CTOpPiH JaHOrO KYVTA.

B Tenep posegemo, mo OyAb-AKa TOYKA,
piBHOBifgIANeHa BiJg cTOpiH KyTa, Haje-

F AMUTE iHoro bicekrpuci. Hexaii F — nesHa

TO4YKA, PIBHOBiJUIaneHa BiJ cTopin Kyra A,
Tobro nepnesaukynapu FBi FC, nposeje-
Hi 3 Toukn F o cropiH 1meoro Kyra, € pis-
aumu (pue. 179). Conoayummo roukn F
i A. Toxpi npamoxkyTHi TpuryTHuUKH FBA

A c

Pue. 179. Touka,

p?nﬂﬂ :‘lJ'iU.‘MEHa i FCA pieui 3a rinoTeHyso # KaTeToM.
0 2 5 3sigen L FAB=/ZFAC, Tobro npomias
HANERUTS HOr0 AF — GicexTpuca xyra A.

bicexTpHci

Teopemy moseneHo.

22.3. Metog reomeTpu4yHNx Mmiclb

IMoasatra I'MT uacTo BHKOPHCTOBYETHCH MiJ Hac po3B’ fA-
3yBaHHA 3ajau Ha nobyzory. Hanpuknazn, Hexail HeobxigHO
nobyaysaTe TOYKY, o 3agoBojabHsie ymosu P, i P. fAxmo
reoMeTpMYHHM MicHeM TOYOK, IO 3aJl0BOJILHAIOTE yMoBY F,
€ (hirypa F,, a reoMeTpHYHHM MicHeM TOYOK, L0 3a40BOJIbHA-
0Tk ymosy P, — dirypa F, To mykaHa Touka Oyje cHniibHO0O
nna diryp F i F, 106T0 TOYKOW IXHLOrO MEPETHHY.

MipkyeaHHS 3a TAKOK CXEMOI0 € OCHOBOI MEeTOAy reomer-
PHMHHX MiCIlb.
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§22, leomeTpuuHe micle ToHOK

Jajgava o
TloGyayiire npamoxkyTHuit TpUKyT- %
HHK 3a rinoTeHy30l H KaTeToM.

Poas’nzannn

Hexail v muyKasHOMY OpAMOKYTHOMY B
TpUKYTHUKY ABC rinorenysa AB nopis-
HIOE ¢, a KaTer BC gopisuwe a (puc. 180).

Hna nobyaoBl TPHKYTHHEA CHKO-
PHMCTAEMOCA METOAOM TIeOMEeTPHYHHX c Y
micnb. [las oporo Ha CTOPOHI OpAMOro
kyra C Bigknagemo kater BC, BC = a Puc. 181
(puc. 181). Touka A mae Haje:aTH Apyriii cropoHi npamoro
KyTa it 6yTH BigganeHow Big Toukm B Ha Bijcrans ¢, ToDTO
A — TouKa DepeTHHY KoJia i3 neaTpoMm B pajiyeca ¢ 3 gpyrow
cropoHOK npamoro kyta. [lobyaosani Toukn A, B i C € Bep-
IMIHHAMH IMYKaHOro NpPAMOKYTHOIO TPHKYTHHKa ABC. 3rigHo
3 HACJAIAKOM 3 TeopeMH NP0 NOPIBHAHHA CTOPiIH 1 KyTIiB TpH-
KYTHHKA, 3ajla4a MA€ PO3B A30K 38 YMOBH 4 < C.

3anuranaa W 3azaqi

.

648. Dirypa F — reomerpuuHe Micue TOHUOK, [0

3a70BONILHAIOTE YMOBY P. Hn npasuasHO, mIo:

4) HA NAOUIMHI ICHYIOTH TOYKM, W10 34/10-
BOJBHAKTHE YMOBY P, ale He HATEMATH
(irypi F;

0) cepen Touok tirvpm F € ToukH, 0 He
3aJI0BOJILHAIOTE YMOBY P;

B) Ovab-AKa TOUKa, 0 3aJ0BOJNLHAE YMO-
By P, Hanexurs dirypi F?




Pozgin lll. Kono | kpyr. leomerpuuHi nobyaosn

649. Yu moxHA Kpyr pajiyca 5 cM BBaXKATH TeOMETPHYHHM
’4‘?}-‘ MicieM TO4YOK, BifjjlaleHHX Bij HeHTpa ULOr0 Kpyra Ha Bij-
x CTaAHb:
a) 5 cwm;
6) He Ginbumiy 3a 5 cm;
B) He MeHIIy BiJ 5 CM;
r) He Giasmy 3a 4 cm?

650. Bigpisox AB popisHioe 4 cm. Yu MoKHA BBajyKaTH cepej-
MHHUI NepHeHguKYAAp A0 ILOrO BiApisKa reoMeTpHYHUM
MicleM TOYOK, AKi:
a) Bigmaneni Big Touox A i B Ha 2 cM;
D) migmaneni Big Touwok A i B Ha ogHakoBi Bimcrami;
B) € BepmHHaMH pisHoGegpeHMX TPHKYTHHKIB 3 OCHO-
Bow AB?

651. I[Ipomiae BD — OGicexktrpuca kyra ABC. YUm Mo;KHA BBAa-
f&} ma*ru_ﬁom reoMeTpuYHUM MicLeM TOYOK, HAKi piBHOB1J-
AaneHi:
a) Big npomenis BA i BC;
a) Big mpamux BA i BC?

BTN @

2. Hakpecaits TpuryTEnk ABC.

a) ITobyayiiTe reomerpuune Micie
TOYOK, piBHOBiganeHnx
Bin Bepmuu A i B.

6) IlobypyiiTe reomerpHuHe Micne
TOYOK, PIBHOBIAJATEHHX
Bin cropin AC i AB,

B) Ilozmaure TOUKY HepeTHHY
nobyaoBaHHX reoMeTPHYHHX MicIlb
i omumIiTe il BIACTHBOCTI.
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§22, leomeTpuuHe micle ToHOK

653. 3acobamu nporpamu Geogebra, DG um immoro rpadiunoro
[::] peaakTopa HakpecaiTe Koao i3 mertrpom O 1 nposeaiTs Xop-
ay AB, aka He € aiamerpom. 3acofaMu BCTAHOBJEHOI Ipo-
rpami nobyayiiTe:
4) reoMerpuMHe Micue TOYOK, PpIiBHOBigjaneHux Bin TO-
yok A1 B;
6) reomerpuuHe Micue TOYOK KoJa, W0 JIEKATH BCepejHHI
kyta AOB Ta piBHOBigzaneHi Bij Horo crTopiH.
Axomy 3 nobynosanux 'MT manexurs HEeHTD AaHOro Koja?

Homy?
Pisens A

654.° Jlano sigpisox AB. Ilobyayiite reomerpu4ne micie Touok C
TAKHX, 0 TPHKYTHHK ABC € plBHOCTOPOHHIM,

655.° Jlamo npominn BC. IMobyayiite reomerpuune micue Touok A
‘ Taknx, mo kKyr ABC e npaMum.

656. [Mepexnanite anraificsxkow abo iHIMOW iHO3eMHOIO MOBOIO
O 03HAYeHHA TreoMeTpuuyHOro micusa touok. llopiBraiiTe opep-
“ JKAHUN peavIBTAT i3 NepeKaagaMi IHINHX VYHIB Ta VIeHHUIb,
4 TAKOM 13 nepekjajaM¥, oJepKaHMMH 3a JONOMOroKW pis-
HHX OporpaM-mnepexjaga4is.
657. Ha reorpadiuniii mani Ykpaiau nobyaviiTe To4uky, piBHO-
pignaneny Big Yepnirosa, Jlyuska it 3anopisxoxsa.
G58. Hano Toukn A, B, C. IlobyayiiTe TouKy, siKka piBHOBigja-

‘ JeHa Big Touok A i B Ta nexxuThH Ha 3afaHii Bigcrani Bifx
Touku C.

659. [lobyayiiTe TOuKyY, piBHOBiAIANIeHY BiJl CTOPIH AaHOIO KyTAa,
AKA JIeXMHTL Ha Bigerani d Bix fioro BepuimHH.

660. Touka A nemurs Ha koni pagiyea R. Ilobyayiire Toukn ga-
‘ HOT0 KoJa, Bifganeni sig Toukn A Ha sigcrass R.
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Pozain lll. Kono | xpyr. lfeomerpuuni nobyanosn

Pisens B

661.

669.

252

Hosenirs, 110 reOMEeTPHYHHM MiclleM TOYOK, BigjaneHHX Bif
paHol npaMol a Ha Biacrass d, € ABi npami, napanenbHi a
it Binpaneni sig Hel Ha d.

TleomerpyuHMM MiclleM TOYOK, PIBHOBiAJAaNeHHMX Bijg ABOX
napajensHuX NpAMHUX, € OpAMa, AKA HapalelbHa HUM Hps-
MHM 1 NPOXOAWUTE 4Yepe3 cepejHuHY IXHBOrO CHLABHOIO Hep-
neHguKyiaapa. JoseniTe.

3HaliTE reoMeTpHuUHe Miclle IEHTPiB Kia, HO DpPOXOgAThH
yepes gani Toukn A i B.

3HailiniTe reomerpuuHe Mmicue eHtpis kin pazgiyvea R, mo
NpOXOAATE Hepes JaHy TOury A.

SHalAiTE reoMeTpUYHe MicHe eHTPIB Kija, 110 JOTHKAIOTHCA
0 CTOPiH JAHOIr'O HEePO3ropHYTOro KyTa.

Hano sigpisoxk AB. 3maiigite reomerpuute micme touox C,
AKI € BepIIMHAMM TPHKYTHHKIBE 3 ocHOBOW AB i 3amanomo
BHCOTOIO h.

Hano npamy AB. Ilobyayiite Toukn, AKi piBHOBigAaneni Bing
To4oK A i B Ta nemarts Ha Bigerani [ Bin npamol AB.

Ha croponax Heposropayroro kyra B
nozgadeso Touku A i C, npuuomy
AB # CB. Ilobyayiite Touky, piBHO-
BijjlaNieHy BijJ cTOpPiH JaHOro Kyrta
it pieHOBiggmaneny Big Touwox A i1 C.
Ckinekn poas’askie wmae 3ajaua,
axmo AB=CB?

IlobyaviiTe TPHKYTHHUE 3a ABOMA CTO-
poHaM¥u ¥ BHCOTOK, NPOBEAEHOW 0
onuiel i3 nux cropiy.




§22. leomeTputHe MicLe TOMOK

670. IIporyasiiTecsa is apyasMu Ta
NOAPYraMH CBOIM HaceJeHHM
OVHKTOM. J3HalgiTe TpoTvap,
obmexcenni 3 aABox Ookie na-
panensuuMu Dopaopamu. 06-
roBOpiTh, K MOYKHA PO3MITHTH
OYHKTHPHY OpaMy, miod BoHA
Oyna posramoBaHa Ha PIBHHX
Bigcranax six Gopawopis? Hke -
OpUIajiisa BaM 3HaZoOMTLCA AnA nsoro? Ym aMoskeTe BHM Ha-
HECTH TAKY PO3MITKY, BHKODHCTOBYIOUH JIHINE Te, [0 MAETe

oy

13 cobomw?
Pisens B
671. SHalAiTE reoMeTpHuYHEe MicHe cepelHH VcixX Xopa AaHOTo

KoJa, napajelbHHMX JaHil npamii.

672. 3HAlAITE reoMerpHuHe Micne cepefMH yeiXx Xopa JAaHOro
‘ KoJja, AKi MalTh 3afjaHy LOBKHHY.

673. SHaliTh reoMeTpHuYHe Micoe HeHTPIB Kia, AKi JOTHKAIOTH-
cd 0 AaHOro KoJja i3 nentpom O B pasiil Toumi A.

674. SHaiTL reoMeTpUMYHe Miclle TOYOK, pPiBHOBiAjaneHHMX Bix

‘ ABOX JAHUX OPAMHMX, 0 NEPETHHAKTLCH.

675. IMobyayiiTe kKoo, AKe NOTHKAETLCHA A0 KOMKHOL 3 ABOX npd-
MHX, 10 HEPEeTHHAIOTLCA, NPHYOMY [0 OJHIE] 3 HUX — ¥ Ja-
Hilt TouIi.

676. IMobyayitTe kKono gaHoro pajiycea, 10 NpoxXoJAHUTE Yeped JaHY

‘ TOYKY W JOTHKAETHLCA [0 JaHOI nNpaMoi.

677. [lobyayiTe TPHKYTHHK 3a CTOPOHOK) Ta JBOMa BHCOTAMM,

NpoBeJeHuMH 10 iHOIUX CTOpPIH.

678. IMobyayiiTe TPHKYTHHK 3a CTOPOHOI0 Ta NPOBeJeHHMMH 0 Hel
‘ MealaHoo i BHCOTOIO.
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Pozgin |. EnemenTtapHi reomerpuysi ¢irypu 1a ixul Bnacrmeocri.

BaaemHe pOSMIlUEHHA NPAMWX Ha NAOWKWHI

679. Ha puc. 182 sobpameno xyr (ab),

2 BepmuHa fsKoro HejgocrynHa. ITo-
B\ GyvayiiTe DiceKTpHCY HLOTO KYTA.

b

Puc. 182

NosTopeHHA nepen snBYeHHAM 5§23 q

Teopernunnit marepianx
* KOO
» NOTHYHA [0 KOJa

680. Kono porukaersca A0 KaTeTiB npamMo-
KVTHOrO TPHKYTHHEKA B Toukax A i B,
a 1meHTp kona O nexuThH Ha rinoreHyai.
Snaigite kyr AOB.

681. Bepmnan A i B rpukyranka ABC jemars Ha Koni i3 nenrt-
pom O, npuuomy Touka O nexxkuThb Ha cropori AC. Jlosenirs,
o0 AOoTHYHA J0 Kojga B Touni B napa'.rie‘nhﬂn npamiin AC,
akmo £ BAO=45°,
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Y OaraTthox HaiOHAJBHMX Bi3epyHKaxX, 30KpeMa, HA YKpalH-
CBKHMX BHINHBAHKAX, OAHOYACHO 3ACTOCOBVIOTHCH pi3HI cKJaan-
Hi miHli. A mo Oyae, KoaHM NOEJHATH BiKe BigoMl BaM mpocTti
hirvp — TPHKYTHHUKH i Kona? Buapinsgerbed, TAK TeX MOMKHA
OTPHMATH TeOMETPHYHI IIKABMHKH. YABITE KOJI0, AKe NPOXO-
NIUTH deped Vel BepHIHHH TPHUKYTHHEa. AD0 Koo, AKe JOTHKA-
EThCA A0 BeiX iloro cropid, Moxxua moeropuTn 1i ManloHKH Ta
CTBOPHTH reoMeTpHYHHII opHaMmeHT. Ane AK ue spobutrn?

Oznagyennsa

Koao masnBaeThcd ONHCAHNM HABKOJO TPHEYT-
HHEA, AKIN0 BCl BEepPHIHHH TPHKYTHHKA JeKarTh
Ha UbOMY KOJII.

Y TakoMy BHOAJKY KaXyTh, 10 TpH-

KYTHHK € BOHCAHHM Y KOJO. 4 3
Ha puc. 183 kono i3 nearpom O onuca- « O
He HaBKoJO TpukvrtHHEKa ABC,
Ockinbkm Bel BePIIHMHM TPUKYTHHKA
JdeaTh HA ONHCAHOMY KoJi, TO Bci BOHH C
pieHOBinnaneni Big mnentTpa konaa. Ilei Puc. 183. Koo,
pakT JNEeMKHUTL B OCHOBL JIOBeJleHHSA TeopeMH ONHCAHEe HABKOJO
[Ipo OonmucCaHe KOJO. TpUKyTHHEKA ABC

255



Pozgin lll. Kono i xpyr. leomerpuuni nobyaosm

Hagkoso 6y/1b-AKOro TPHKYTHHEA MOJKHA ONMCATH €/IHHE
rojo. IlenTp UBOro KoOJa € TOYKOW MepPeTHHY CepeaHH-

Teopema (npo Koo, ONHCAHE HABKOJO TPHKYTHHKA) |
HHX NepHneHIHKYIASpiB 10 CTOPiH TPHKYTHHKA. l

HoBenennsn

Hexait npsami a 1 b — cepeguHHI nep-
neHAUKyAApH a0 cropin AB i BC gasHoro
TpukyTHHKa ABC (puc. 184).

CoouaTky AoBeeMO METOAOM Bij cynpo-
THBHOro, o npsami a i b nepernramwThCH.
ITpunoyernMo, Mo nl OpAMi He HOepeTHHa-
Puc. 184. Touxa O —  fothes, Tobro ab . Toai, ockinsku a L AB,

TOYKA IepeTHHY 10 ABlb sa HacmigkoM 3 TeopeMH MpO
CepeiMHENX mep- BJACTMBOCTI KYyTiBE DNpHM  mapanejbHHX
NepARKYJIAPIB A0 npavmux. Ane BC L b za nobynosow, 3Bif-
CTODiIH TPUKYTHH- cu AB|BC, mo memomanBe 3a yMOBOIO.
xa ABC Or:xe, npami @ i b neperunaoThes B nes-

Hill Touni O.

3a TeopeMol0 NP0 CepeIHHHHN NepHeHIUKYIAD
rouka O pisHOBigmanena Bijg Touoxk A i B (tobro
0OA = OB) i pissoBignanena Big Touox Bi C (robro
OB = 0C(), 3sigcu OA =0B=0C, Orxe, icHye K0J0
is nearpom O, mo nNpoxoauTh 4epes yei BepmiuHH
rpukyTauka ABC,

HoBegemMo MeTOAOM BiJi CYIIPOTHBHOTIO, 1110 TakKe
Kono eauHe. IIpunyerumo, 110 HABKOMO TPHKYTHH-
K& MOMHA OIMCATH e OjHe KO0J0, BiaMiHHe Bia
nobyaosanoro. Toal neHTp ULOro Koja piBHOBiAA-
JeHMH Bil BepHINH TPHKYTHHKA i ToMy 3b0iraerhca
3 0 — TOYKOW NepeTHHY CepelHHHUX MepleH/H-
KVJIApPiB A0 cTOpiH TpHKYVTHHKA. Panive nsoro Koaa
AopiBHKOE BigcTaHi Bijg Touku O A0 BepHIMH TPHKYT-
HuKa. Omxe, ue Koao sbiraersca 3 nmobynoBaHHM,
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§23. Onucane | BNWcave Kona TPUKYTHWKA

I napemri, cepeguHHHI NepneHANKYIApP ¢ Ko croporn AC
MicTHTL yei Toukm, piBHOBigpaneni Big Touor A i C. Ockink-
KM Touka O Tako: pisHOBigmanena sing togok A i C, To neit
cepeHHHUIl NepHeHIHKYIAD NPOXOAUTE Yepes Toury O,
Teopemy nosepneno.
Hacxigox

Tpu cepennHHI NEepNeHIHKYJAPH [0 CTOPIH
TPHEYTHHKA NePeTHHAWTLCA B OAHIH TOYN].

SayBakuMo, 100 [EHTP ONHCAHOTO KOJIa He 3aBXAH JeKHTb
ycepeJHHI TPHKYTHHEA; BiH TAKOMK MO:e JIeKaTH Ha ofHIH i3 Horo
cTopin abo nosa TPUKYTHHKOM (puec. 185).

'Ycapegnni' Tloaa
TPHKYTHHKA TPUKYTHUKA - TPHEYVTHHKOM
Puc. 185. PoaminienHs neRTpa ONHCAHOI'O KOJIA
23.2. Kono, BnNUcaHe B TPUKYTHUK
OznayeHusn

Kono Ha3HBAaE€ThCA BHHCAHHM Y TPHKYTHHME, AKIIO
BOHO JOTHKAETHCH 10 BCiX HOro CTopis.

¥ nnoMy BUOAAKY TPHKYTHHK € ONMCAHMM HABKOJO KOJA.
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Ha puec. 186 xoao i3 nearpom O Bnuca-
He B TpukyTHuK ABC. ITpawmi, mo micrars
CTOPOHH TPHKYTHHKA, € MAOTHYHHUMH [0
BIMCAHOTO KOJA, 4 TOYKH JOTHKY JIEeMaTh

HA CTOpPOHAX TPUKYTHHKa. Pagiyvenm Bnu-
CAHOTO KOJAa, NPOBEJeHi B TOUKH JOTHKY,

NepneHANKYAAPHL M0 CTOpPiH NIbLOTO TPH-

KYTHHKA.
Puc. 186. Koo, Ilani B TakoMy BHOaAky Mu O6yaeMo ro-
BIIHCAHE B TPHKYT- BOPMUTH, L0 LEHTP BIHCAHOIO Ko0Jia PiBHO-
Hux ABC BiganeHEnit Bil CcTOpPIH TPHKYTHHEKA.

Teopema (mpo Kono, BnHcaHe y TPHKYTHHEK)

¥ Dyab-AKHH TPHEKYTHHE MOKHA BIHCATH €auHe Koao. lentp

LBOrO K0JIA € TOYKOK HeperuHy DiCeKTPHC TPHEYTHHEKA.
T N

Hosenenns
Hexait ADi BE — DiceKTpHCH JAHOTrO
TpukyTHEKA ABC (puc. 187).

Hopegemo meToaoM Bl CYOPOTHBHOTIO,
mo ni dicexkTpHcH neperuHalroThed. Hexail
AD i BEmne neperunatorsca. Toai AD | BE,
a kyvtu BAD i ABE — puyrpimui ogHO-
CTOpPOHHI NpM napanenbHux npammux AD _
i BE ta ciumiii AB. Cyma mux kyrie mae  Puc. 187. Tou-
popieHosaTn 180°, mo cynepeunTsh Teope- ka O — TouKa
Mi Ipo cyMy KVTiB TPHKYTHHEKA. neperuny dicexrTpuc

Orxe, Gicektpuen AD i BE nepermna- — TPHKyTHHKa ABC
oThea B nesHiil Touni 0. Toai 3a TeopemMoio
npo GicexTpucy Kyta Touka O piBHoBijgnaneHa Bij cropin AB i1 AC,
a Tako:k piBHOBigmamena Big cropin ABi BC. Tobro TpH neprneHgH-
Kynsapu, nposejedi 3 Touku O 10 cTOpiH JaHOr0 TPHKYTHHKA, piBHI.
OTxe, icHVe KoJo i3 nenTpom O, 10 JOTHKAETBCH JO BCiX cTopiH
TpukyTHHKa ABC.
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§23. Onwucaxe | BNCaHe KON TPUKYTHWKA

JoBegemo MeTOJOM BiJ CYIPOTHBHOIO, IO e KOJO €JHHE.

IIpunycruMo, 110 B TPHKYTHHK MOKHA BIHCATH INE OJHE
Koo, BiimiaHe Bij nobyaoeanoro. Toai ioro neHTp OJAHAKOBO
Bigganenuit Big eTopiH TpHKYTHHKA # abiraerhesa 3 O — Tou-
KO nepetuHy DicekTpuc TpukyTHuKa. Pajiye nsoro kona jpo-
piBHoe Bigerani sig Touxkm O go cropiH TpukyrHHEKa. OTike,
e xkono 3biraereca 3 nobygoBaHUM.

I mapemri, 6icextpuca CF mictuTh vei Touk#H, pisHosigma-
jgeni Bin cropin CA i CB. Ockinskn Touxka O Takomx

pisnoBigganena Big CA i CB, to nma bGicexTpmca
npoxoaurs uepes Touky 0. Teopemy foBegeHo.

| Hacaigox
‘1 Tpu GicekTpHcH TPHKYTHHEKA OepeTHHA-

. HOTBCH B OJHIN TO4ILL.

Ockinbxkn Bel GlceKTpHCH TPHKYTHHKA Jle-
ATk YCepeAnuHi HLOro, TO H IEHTP BIHMCAHOIO
KOJIA BaBX¥AU JeHTh VeepenuHi TPHKYTHHEKA.

Sagaua

Y piBHOCTOPOHHLOMY TPHUKVTHHMKY IEHTPH ONHCAHOI'O

i Bnucanoro Kin sbiraroreca. Josenits. ]
Poag’'azanna B
Y pieHOCTOpOHHBOMY TPHKYVTHHEKY ABC ‘k

bicextpucu AA , BB, i CC, e takox Mepia- ‘b

HaMH i Bucotamu (puc. 188). lle osnauac, ’ ‘

mo npsami AA , BB, 1 CC, — cepeauHHi nep- ‘ "\

NeHIHKVAAPH A0 cTopid TpukyTHHka ABC. A

OckiZbKHM BCi BOHM NEpPeTHHAKTHLCH B OJ-

Hiff Toumi, TO A TOYKA — MEHTp OIHCca- Puc. 188

HOro 1 BunucaHoro Kin tpuryrHuka ABC.

Crnpas/KyeTbca TAKOK 1 oﬁépneae TBeP/KEeHHA: AKI0 B TPH-
KYTHHEY LeHTPH ONHCAHOINO 1 BOHCAHOTO Kin 3biraioThed, TO Ieil
TPHKYTHHE € piBHocTOpoHHIM. CnpobyitTe foBecTH e caMOCTiHO.
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Hano TpUKYTHUE i Kono. BasHauTe, UM € gaHe KOJIO ONHCA-
HHM HABKOJIO TPHKYTHHKA ab0 BIHCAHNM Yy HBOIO, AKIINO:
4) NeHTp KoJa piBHOBixnanmeHuii Big yeix cTopiH TPHKYTHHEKS;
6) meATp KoJa piBHOBiAZATeHHI Bij yeiX BepIIMH TPHKYTHHKA;
B) VYCi CTODOHH TPHKYTHHKA — XOpAU KOJAa;

r) vyci cTopoHH TPHKVTHHEA JOTHKAKTHCA [0 KOJAa.
CepenuuHl nepneHAMKYJASpPH [0 cTOpiH TpHKyTHHKa ABC
neperHHaooThed B Touni 0. Yn osmHauae me, mio:

a) OA=0B,

6) ZABO=./CBO;

B) rouka O Moxe nexaTH Ha OAHIN 31 cTOpiH TPHUKYTHHKA?

Touka O — menTp Kojna, BnucaHoro B TpukyTHHK ABC, Un
o3HAYAaE e, 10:

a) OA=0B8;

6) L£ABO=/CBO;

B) Touka O Moke JeKaTH No3a UM TPUKYTHHKOM?

HaBkos0 TPHKYTHHEKA OINCAHO KOJIO 1 B HBOTO BIHCAHO KOJIO.
Yu MOKYTh L1 KoJa MaTé pisHi pagiycH; coiabHHH meHTp?

3acobamu nporpamu Geogebra, DG um immoro rpadiuroro
pelakToOpa HAKPECHiTh KOJ0 i NO3HAYTEe HA HHOMY TOYKH A,
B i C. llposesitTe nepneHiHKyAApH 13 OeHTpa KoJja [0 CTO-
pin TpukyrEuka ABC. ¥ axkoMmy BigHOmeHHI BOHM JAiNATH
cropoEn TpHkyTHHKa? IligTBepaits ceBolo BiADOBIAL BHMI-
PIOBAHHAM 3a JOMOMOT0K BCTAHOBJIEHOI NMPOTPAMH,

Haxkpecnite kono iz nenrpom O i nposefiTe 40 HBOrO TpH
AOTHYHI, mo nonapHo neperunatorees. [loanaure Toukn ne-
peruny gpotHuHux A, Bi C. ¥V axoMmy BijHOomeHHI npoMeni
AOQ, BOi CO ginare kyTH TpHEYTHHEa ABC?



§23. Onucane | BNWcave Kona TPUKYTHWKA

688.° Hasxomno pisnobeapenoro TPHKYT-
unka ABC (AB=BC) ommucano kono
iz nearpom O (puc. 189).
a) Hosepits, mo £AOB=/ZC0OB,
6) Bmaiigite kyr AOC, axoio

ZABC =40°,
689.° V¥ pisuoGeapenwuit tpuryrauk ABC (AB=
‘ = BCsnucano koo i3 nenrpom O (puc. 190).
a) Hoseairs, mo Tpukyrank AOC pisHo-
fexpenmnii.
0) Bmaingite kyr ABC, akmo
ZAOC =100°,
690. IlobyayiiTe KoJso, BOMCaAHe B JaHWH TpH-
KYTHHK.
G91. [IoGyayiiTe Kono, onMcAHe HABKOJIO JAHO-

‘ ro TPHKYTHHEKA.

6G92. Touka O — wnmeHTp KoOJa, ONHCAHOTO Ha-
BrkoJ0o TpuKkvTHHKa ABC, OD — Bijcrasb
Bin Touknm O go croponn AB. 3nalifith
NOoBMHHY Binpiaka AB, akmpo AD=9 cm.

693. Touka O — 1eHTp Kojda, BIHCAHOTO
‘ B TpukyrEuk ABC. 3maiigits kyr BAO,
amo 2 BAC=100°

694. Ilepexnaaits anriaificexow abo ixmow ino-
O 36MHOK) MOBOK TEepMiHM ¢«KOJO, BIHCaHE
“ Y TDHEYTHHK», ¢«KO0JI0, ONHCAHe HABKOJIO TPH-
KYTHHMKAa#, «IeHTP BIMCAHOIO KOJas, ¢IeHTp
onucanoro konaas. Cropucraiirecsa pisHHMH
nporpaMaMi-niepeKyialavyaMu Ta HNopiBH#AITE
pe3vVALTATH NepeKJaliB NHUX TepMiHis.
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CepeauHHi nepneHAMKYIAPH A0 cTOpiH TpurkyTHHKa ABC
nepernHawTbhea B Toull O. 3HaligiTes foBKHHY cTOpoHR ADB,

axmo 04A=8 cm, £ZAO0B=60°

¥ rpuxkyrauky ABC GicexkTpuen kyTie A i C nmepeTMHAIOTHCH
B Touni O. 3maiigitek kyr BAC, axmo AB=BC, £ ABO=35"

IlobyavitiTe TPHEYTHHEK 3a ABOMA CTOPOHAMH # pagiveom

ONMHUCcCaHvore KoJa.

IToGyayiiTe piBHOGeApeHNl TPHKYTHHK 3a OCHOBOKW il pamiy-

COM ONOMCAHOTD KOJIA.

Y pisaobeapeHoMy TPHUKVTHHKY ABC
3 ocHOBOW AC BHMcaHe Ko0J0 JOTHKA-
€ThCHA A0 CTOPIH TPHKYVTHHKA B TOY-
kKax D, Ei F (puc. 191). 3naiigiTe ne-
pPHMETDp TPHKVTHHEKA, ko AF =9 cM,

BD =6 cm.

Touka AOTHKY BIOHCAHOTO KOJa ALIHTH
0iuHy cTOpOHY piBHOGEIPEHOTIO TPHKYT-
HHKA Ha Bigpiakm 3 cM 1 5 cM, mouynHA-
Y Bi ocHOBH. 3HAHIITE HEepUMeTD

TPHKYTHHKA.

[Iporynaireca ia apyssaMH Ta
nmoapyraMH CBOIM HACEJIeHHM
NYHKTOM. SHaHIITh HAMAILO-
BaHe YH CTBOpeHe iHIOIHM CIoo-
cobom kKono abo 3pobiTe Joro
cami. OO6GrosopiTh, AK 3HAHTH
IeHTp uboro kKojaa. fke npwu-
Jangnda BaM EHEI.,EH}ﬁHTLCH JLILH
neoro? YUm smoskere BH Xoua

Puc. 191

O npubIM3HO 3HAHTH EHTD KO0J4a, BHKOPHCTOBVIOYHM JIHIIE
Te, 1o maere i3 cobow? Copobyiire sHaiTH BianoBigHY IH-

dopManiw B iHTepHeTi.
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Pisens B

T02. IlobyayiiTe TPHKYTHHE 38 CTOPOHOK0, BHCOTOKI, IPOBEAEHOIO
A0 niel cTOpOHHM, Ta pajiycoM ONHCAHOrO KOJA.

703. IobyayiiTe TPMKYTHHK 3a BUCOTOIO0 H MejliaHol0, IpoBegeHN-
‘ MH 3 oJHiel BepIIMHM, TA PajiycoM ONHUCAHOTO KOJIA.

704. Ilepumerp piBHOGeApEeHOTO TPUKYTHHKA nopisHIOE
220 cm. Touka pAOTHKY BHOHMCAHOIO KoOJa JAiauTh OGiu-
HY CTOpoHY Ha Bigpiskm v pBinmomenni 3:4. 3Ha-
iaiTe crTopoEM TpuKyTHHKA. CKiAbKH po3B’aakie Mae

sanaua?
705. (onmopua)
pee a) ¥V rpukyrauky ABC Bnucane Kono AOTHUKAETHCHA A0 CTO-
3 pin Tpukyrauka AB, BC i AC g toukax D, E, F igno-

AB+ AC - BC
2 y
6) ¥V npAMOKYTHOMY TPHKYTHHKY 3 Kareramu 4, b i rinore-
HY3010 ¢ pajiyc BIHcaHoro xona obumcaioerbes 3a op-
+b-¢

Bigno. Hosenits, mo AD=

il s
MYJIOKW r= . HosexiTs.

T706. (omopna)

a) ¥ OpAMOKYTHOMY TPHKVTHHKY IeHTD OIHCAHOTO KoJja
JIe3KHUTh HA cepeHl riloTeHYy3H.

0) HArxmo pagiyc Kona, OOHCAHOIO HABKOJO TPHKYTHHKA,
JOPIBHIOE MOJOBHHI HOr0O CTOPOHH, TO HeH TPHUKYTHHE
NpPAMOKYTHHIL.

JoBeaiTs.

263



Pozain Ill. Kono | kpyr, leomerprusi nobynosmn

MACYMKW
Migeymxosun ornsag posginy

Koaom masuBaeThesa reomerpuuna cirvpa,
M0 CKJIAJAETHCA 3 }fcm TOYOK ILIOMIMHHE,
Bigganennx Big gasol Toukm (meHTpa
KOla) HA OJJHAKOBY BiJcTaHBL.

Kpyrom HasuBaeThbecA 4YacTHHA ILIOM{HMHH,
Aka obmexxkeHa KoiaoMm i wmicTuTe Horo

HeHTp

Paniycom koja (Kpyra) HasuBaeThcH Bif-
CTAHB BiJl meHTpa Kosa no Oyap-akoi itoro
TOUKH.

Xopaow HasuBaeThCa BLAPIZOK, 1m0 cmo-
Jydae Bl TOUKH KOJA.

Jdiamerpom HasHMBaEThcA XOpaa, AKAa Ipo-
XOAUTH depe3 LeHTD Ko.Ja

IMiamerp, nepneHAUKyJISpHUI J0 Xopau,
HIpPOXOAHUTL 4Yepes 11 cepeiuHy.

Hiamerp, mnpoBejeHHl 4epes cepejuHy
XO0pAH, AKA He € JiaMeTpoM, NepueHIuKy-
JNApHUH go uniel xopau
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Jdornx npamol | Koaa

Jornunoio 10 KoJda HA3UBAETHCA NpAMA,
1110 MAE 3 KOJIOM €JIHHY CHLILHY TOYKY

BanacrusicTes goTHYHOI: ZOTHYHA A0 KoJa
nepueHiNKyAapHa A0 pajiyca, nposene-
HOI'0 B TOUMKY JAOTHKY

Oanaxa goTHYHOI: AKINO NpAMa MOPOXo-
IUTH Yepe3 TOYKY KOolla NepneHIuKyiiap-
HO [0 pajiyca, NpoBelleHOro B IO TOYKY,
TO BOHA € JOTHYHOIO [0 KoJa

Biapiskn poruvHHx, nNpoBejeHnX 3 oxHiel
TOYKH A0 KoJa, piBHi

JloTHE IBOX Kin

JBa Koxa, 0 MAIOTh CHLABHY TOYKY, JOTHKAKTHECH B Iiil Toumi,
AK-I[0 BOHH MaloTh y Hill cOiABHY AOTHUHY

e
o/
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Ocuoesni 3anaul na mobyaony

TMobygoBa TPUKYT- IMoGynora KyTa, Iobypora GicerTpu-
HHKA 38 JaHUMH AKHI JI0PiBHIOE CH JAaHOTO HEpo3-
CTOPOHAMH JaHOMY TOPHYTOr'o KyTa

@

D

A c@

IlobGyaosa npamoil, 10 NepHneHANKYIAPHA A0 AaHol i mpoxoauTs
yepe3 Toury O

Touxka O JexHuTh Touka () NexHuTh
HA gaHi# npaMii no3a JaHoK IpPAMOI
@
@ L&
@ @

AI 0 Tﬂ a

MoGyaoea cepeiHHH AAHOTO TTo6yaosa npamol, o Opo-
Bigpiaka i cepeiMHHOrO mep- XOJAHUTH Yepes3 NaHy TOUYKY
NeHAHKYIApa 10 HLOTO napajgesibHO JaHIll npAMiN

@ ¢ lo

® &
A )[ B . p
@0, ®
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Kono e reomerpud-
HHM MicHeM TO4YOK,
AaHol TOYMKH ILIO-

IIWHN HA OJHAKOBY
BiicTAHB

lNeomeTpuanl Micug TOYOK

—

Cepeannaauni
nepueHgnKyaap

A0 Bizpiska € reo-
METPHYHHM Miclem
TOMOK, piBHOBigna-
JAeHuX Big kinnie
1nLOro Bifipizka

Omneane Kono —

BicexTpuca Hepos-
rOpHYTOr0 KyTa

€ NeoMeTpHYHHMM Mic-
1eM TOYOK BHYTpiII-
HBo1 obaacti Kyra,
pisrOBiIAIEHHX Bin
CTOPIH LLOTO KyTa

Kono nasuBaeTbcd ONHCAHMM HABKOJO TPHKYT-
HHKA, AKIO Bel BEPIIMHM TPHMKYTHHKA JeMKaTh

HA NBOMY KOJi

=

%o
A

Broncane woso

Hasrono DVAB-SAKOro TPHKYTHHKA MOMHA ONH-
catu eauHe K00, [[eHTp 1LOr0 KOJXa € TOYKOW
NepeTHHyY CepefuHHHUX MePHeHAHKYAAPIB

A0 CTOPiH TPHKYTHHEA. '

Koo HasuBAETHCH BHNHCAHHM V TPHKYTHHE,
AKIO BOHO AOTHKAETHCA 0 Beix ioro eropin

Y Oyab-AKHH TPUKYTHUK MOMHA BIHCATH
eauHe Kojao. lleHTp UBOrO KONa € TOYKOK
neperuHy GiceKTpHC TPHKYTHHUKA
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Hlaiite o3HaueHHs Kona i prra Y nasoMy Kol BKaMiTh
LeHTp, pajiye, AiaMeTp, xopay.

Iaiite O3HAMEHHSA DOTHYHOL 10 KOJAa.

ChopmymioiiTe BAaCTHBICTE 1 03HAKY JOTHYHOIL.
Cdhopmymioiite it qoBefiTh BIAACTHBICTH Bipi3KiB JOTHYHHX,
OpoBejeHUX 3 OJHIEl TOYKH A0 KOoJA.

JlaiiTe o3naueHHsa MAOTHKY ABoX Kin. HassiTe BHAHM AOTHKY
Kia.

[ToscHaiThL, AK NOODYVAVBATH TPHKVTHHK 3a JAHNMH CTOPOHAMH.
IlosicHiTh, 8K moOGyAVBATH KYT, L0 AOPIBHIOE JaHOMY Hepo3-
FOPHYTOMY KYTY.

ITosicHiTE, AK pO3AiMMTH AaHMil KVT HABILIL.

IlosicHiTh, AK NPOBECTH uYepes AAHY TOUYKY NpAMY, MeplIeH-
JAUKYIAPHY A0 AAHOI NpaMoi.

Tosicnits, Ak nobyayeaTH cepeHHHHI NepHeHAMKYIAP A0
gaHOro Bigpiska.

IlosicHiTE, AK PO3AIMUTH AaHHI Bipisox HaBMil.

IoacuiTs, AK NpoBecTN Yepes JaHy TOYKY NpAMY, NapajielbHy
AaHlll npaMii.

HailTe o3HAYeHHA TreoMeTpHMHOI0 Micia To4ok. HaasiTh
reoMeTpHYHEe Miclle TOYOK, BijjjaJeHMX Bij AaHOI TOYKH Ha
34JAHY BiACTAHB.

Chopmynwiite it gosBeaiTs TeopeMy NpO CepenHHHII nep-
NeHAHKYAAp A0 Bigpiska.

Chopmynwiite it JoBeiTh TeopeMy npo OicekTpucy KyTa.
JailTe o3HAueHHS KOJA, OMNHMCAHOIO HABKOJO TPUKYTHHKA.
Chopmynwiite TeopeMy Ipo K0JO, ONHCAHE HABKOJIO TPUKYT-
HHKA,

JlaiiTe o3HAYEHHA KoJa, BIIMCAHOrO y TPHKYTHHK.
CiopmymioiiTe TeopeMy Npo KO0JI0, BOMCAHE ¥ TPHKYTHHK.



707.

708.

709.

710.

711.
712,
713.

714.

715.

? lﬁi

717.

MigcymKm

E Y roneroni samai

Ilapanensni npami a i b € foTHUHUMHE [0 Koza pajivca R.
SHalgiTL BiicTAHE MIXK MMM ITPAMHMH,

Binpisok AB — piamerp rona, xopaun AC i BD napaneibhi.
Hoeenits, mo eigpizok CD takomx € giaMeTpom KoJja.

Ha naomuni meobxigno sHaliTH ToukH, Bigmaneni Big xosk-
Hol 3 gaHux TouoK A i B na 3 cMm. Ak 3anemxnuTs KiIbKiCTH
TAKHX TOYOK Bifl JOB:KHHH Bigpiska AB?

Arxmo npamMa neperuHae ABa KoJa, 0 MAKTh CHiNBHUIM
neHTp (KoHIEeHTpHYHI Kojaa), To 11 Bigpisku, Akl micTAThCA
MK DUMH Kojaamu, piBai. ToseniTs.

[Ipama, napanensaa xopai AB, joTHKaeTbhCcA A0 Koja B TOY-
ui C. Hosegits, mo TpHKYTHUE ABC e piBHOGegpeHHM.
Joeeaires piBHicThs piBHODeApeHMX TPUMKYTHHKIE 3a BiuHOWO
CTOPOHOIO it pagiycoM ONHCAHOrO KOJA.

HoBeniTs, o pajglyeH Kiia, BOMCAHUX

y piBHI TPHKVTHHKH, piBHI.

Jlo xKona, BOMCAHOIO B PiBHOCTOPOHHIH TPHKYTHHK 31 cTO-
POHOKX @, NpOBejeHO0 JOTHYHY, 10 [epeTHHAaE ABI CTOpOHH
TPHKYTHHKA. JHaAHAITh DepUMeTD TPHUKYTHHKA, AKHH BiI-
THHAETHCA BiJl JAHOTO.

Ha xkoai 6yavioTs mocaifjoBHICTh TOYOK: HepIy TOUKY 06-
paHO JOBiNBHO, a KOMHA HACTYIHA TOYKAa BijjaneHa Bijg
nonepefHbLOl Ha BiAcTaHb, 110 JOPiBHIOE pajiycy Koaa. Axy
HaHbinbIy KINABKICTE PI3HHMX TOYOK MOXKHA DodyayBaTH
B Takuil cooci6?

ITenTp kona, BOIMCAHOIO B TPHKYTHHEK,
JeKHTHh HA OfHIH i3 itoro Bucor. 3Ha-
HAiTE KYTH TPHUKYTHHEKA, AKUI0 OJHH

i3 HEX yTpH4i Olabiomil, HiK iHIIHIL.
IHenrp O KoJa, ONHCAHOIO HABKOJIO
TpukyTHRKa ABC, nexutre Ha Me-
niani BM. 3HalifiTe KYTH TPHKYT-
HUKa, axmo £ZAOB=140°,
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Bipomo, mo SABC = SADC,

a) Hosexite, mio npama AC — reoMeTpHuHe Miclle TOYOK,
piBHOBIAAanenux Big Touoxk Bi D.

6) Ym saBmxam npomiaes AC € reoMeTpHYHHM MicleM ToO-
4OK, piBHOBigganeHux Bijg cropia kyra BAD? Bianosigs
obrpyaTyviite.

IMobyayviiTe Ha KaTeTli NPAMOKYTHOI'O TPHKYTHHKA TOUYKY,

OAHAKOBO BifJajieHy Bijg rinmoTreHysH il Apyroro KareTa.

V¥ piBnoGeapenomy TpuryTHURY ABC 3 ocHoBoio AC cepen-

MHHMI [epneHguKyaap ao croposn AB neperunae cropo-

oy BC y touni M. Bmatigite xyr MAC, axkmo Z£C=T0°

Toukn D, E, F — ToukH AOTHKY BIHCAHOI'O KOJa 3i cTo-

poramMu TpukyTHHKa ABC. JloBeaiTs, mo OiceKTpHCH KyTiB

TpukyTHUKa ABC nepneHauKyJIapHi 10 BIANOBIAHMUX cTOpPiH

TpuKyTHHKa DEF.

Axmo aea kona i3 uenrpamu 0,1 O, nepeTuHATLCA B TOY-

kax A1 B, ro npami ABi 0,0, B3acMHO NepOeHAHKYIADHI.

HosegiTe.

Toura A nexuTh nosa kKoaom i3 ueaTpom 0. [lobyayiiTe no-

THYHY A0 OO KOJI&, 0 NPOXOAUTE 4Yepes TOYKY A.

Y rpukyrauk ABC (AB=e¢, BC=a, AC=b) snucano

Komno. JdorHdHA A0 HObOr0 KOJA HNepeTHHaEe crTopoHH AB

i BC y roukax K i L sianosigro. 3HaiifiTes nepumerp TpH-

kyrauxka KBL,

(omopna). 30BHIBNHCAHUM KOJOM TPHKVTHHKA HAZUBAETHCH

KOJI0, AKe JOTHKAETHCA [0 OJHIE]l CTOPOHM ILOTO TPHKYTHH-

Ka Ta NpoAOBM¥eHb ABOX iHmux cropin. [losaiTe BracTUBOCTL

30BHIBIMCAHOTO KOJa:

a) KOXHHUH TPUKYTHHK Mae TPM 30BHIBOHMCaH] Kona;

0) HeHTp 30BHIBOHCAHOIO KO0JA TPHKYTHHKA JEKHTL HA Ie-
peruHi GicekTpHCH BHYTPIIIHLOrO KyTa TPMKYTHHKA Ta
fGicexkTpHc ABOX HOro 30BHIMIHIX KVTIB;

B) npAMa, 10 NPOXOJUTE Yepes TOUKY JOTHKY 30BHIBIMCAHO-
ro KoJjia 1o CTOPOHH TPHKVTHHKA 1 NPOTHIAEMKHY L1 cTOpO-
Hi BepIIHHY, ALINTE DePUMETP [LOTO TPHKYTHHUKA HABILI;



MigcymKm

I') BepIIMHH JJAHOTO TPHKYTHHKA JIesKaTh HA CTOPOHaX 1HIIO-
ro TPHKYTHHKA — 3 BepHIMHAMH B lIeHTpax 30BHiBIHca-
HHUX KiJ JaHOro TPMKYTHHEKA.

Sazaui qua nigroroexu no giarsocruwunol poboru Nk 4

1. Yepes Touky A xona iz nearpom O npoeegeno xopay ABi gia-
metrp AC. 3maiinits Kyr BAC, akmo Kyt BOC nopisaioe 70°.

2. Ipami CAi1 CB — pgoruyHi g0 Kojaa 13 ne"HTpoM y Touni O
(pue. 192). Hosenites, mo OC — bicexTpuca kyra AOB.

3. Jea kona 3 pagiycamu 32 cm 1 12 cm goTHkawThca. 3Ha-
itk BigcTaHk Mi meHTpaMu Kijn. CKRinbKHM po3B’d3KiB Mae
sajgaua?’

4. Touka JOTHKY BOIHMCAHOIO KoJa ALIHTL CTOPOHY PiBHOCTODOH-

HLOT'O TPHMKYTHHKA Ha JBa BIApPI3KH, OAMH 13 AKHMX Ha 15 cm
MeHINHii, Hi DepHMeTp TPHKVTHHKA. 3HAHAITE cTOpOHY

TPUKYTHHUKA.

8. Hobyayiire pisnoGegpenuii TPHUKYTHHMK 3a OicexkTpucolo,
[IpOBEeHOI0 10 OCHOBH, Ta pPajiycoM ONHMCAHOIO KOJAa.

6. JIgi piBHi Ta B3a€EMHO NEPHEHAMKYAADHI XOPAH KOJA TOYKOIO

nepeTHHY JAiNATHLCA HA YACTHHH 3aBloBXKHM 4 cm i 16 cm
(puc. 193). 3uaitaite pajive Koja, AKe JOTHKAETBCHA A0 IIHX
XOpA i Mae cOiibHUN HEeHTp 13 JaHHM KOJIOM.

-
Puc. 192 Pue. 193

L]
_l BuxouaiiTe TpeHyBaJabHi TeCTOBI 3aBnanus.
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ICTOPUYHA [1OBIAKA

HajinpocTrimi reomerpuuni 3agavi Ha nodynosy. Buuuknen-
HA sajgady Ha nobvaosy Ovio avMoBiaeHe norpebon y BHMipio-
BaHHI 3eMeNbHUX AinAHOK 1 OyaiBHHUTBOM. 3HAYHHUX ycuixis
V po3B’'A3yBaHHI TAKMX 3ajJad JOCATH JaBHBOTpenbKi BueHi,
nacamnepes Eprnia i1 Ilnaron, y VII—III cr. o H. e. Came
iz uacie IlnaToHa B posB’ss3aHHI 3ajauy Ha noOVIOBY CTAJIH BH-
OinATH 4YOTHPH eTanu: aHanis, BiracHe nobyaoBy, JoBeJeHHS
H JochaigReHHsd.

Jajgaul, #Ki HEMOMKJAMEO PO3B'H3ATH 3a JONOMOIONH LHPKY-
asa i aimifikn. Ocobiaueuil iHTepec mMaTeMATHKIB JABHMHH BH-
KJAUMKATH TPH KJIacH4Hl 3ajavi, gKi He BJaBajocsa po3B A3aTH
38 AONMOMOIo0 IMHUPKYIA H JIHIMKH, — Opo KBAJAPATYPY Kpyra,
TPHCEKII1I0 KyTa i nojaBoeHHs kKyDa. 3ajaua npo KBajparypy
Kpyra nojfaraja B nodyaoBl KBAApAaTa, IJIOHIA AKOr0 HOPIBHIOE
nomi jaHoro Kpyra. ¥ sajgadi npo TpHCeKILil0 KyTa Hamara-
JHCcA MOALMIHTH JaHMH# KVT HA TpH piBHI YacTHHH (TaKy saga4dy
HEeCKJIAJIHO PO3B'A3aTH 414 JeAKHUX KOHKpeTHHX KYTiB, Hanpu-
KJIAJ, PO3ropHYTOro, NpAMOro, ajle He AnA OVAbL-AKOro KyTa).




dagaua npo noaBoeHHA KyDa monArana B nmobyaosi xkyba, ob’em
AKOro BABiui G6inemumil, Hixk 06’eMm ganoro kyba. HemoxiusicTs
po3B’s3aTH Il 3agadl 3a JOMOMOrorw LHPKVAA H JdiHIAKH Dyao
noeegeno B XIX cr.

Hnpryas un xiniiika? IlikaBow € icTopia obmexxeHb iH-
CTPYMEHTApPii0 A8 po3B'A3yBaHHSA 3aja4d Ha nobygosy. ¥ X erT.
apabcpknil maTemaTurk AOGy-an-Bada sanpononyeae KopHeTyBa-
THCh Yy noOyjgoBax ogHobiuHOW NiHIAKOW Ta LHPKyIeM 31 cra-
UM posxnaoM. ¥ 1797 p. itanmiens Jlopeano Mackeponi jgosis:
Oyab-siky 3agauy Ha nobYAOBY, pOSB S3YBAHY 3a HOMOMOIOK
IHPKYIAA ¥ JiHIKH, MOKHA po3B'A3aTH, CKOPHCTABUOINCE JANIIE
nupryiaeMm (Dpu ubomy nepenbadanocd, mio depes Oyab-aki ABi
TOYKH Moe OyTH npoBegeHa npsama). A me panime, v 1672 p.,
TAKOr0 CAMOTI'0 BHCHOBKY faiitmoB gaHens r'. Mop.

Tak TeopemMa npo MOKJHBICTL NODVAOB TiABKHM HHDPKYJIeM
oaep:xana Ha3By sTeopema Mopa — Mackeponis». ¥ 1833 p.
meeidnapecsknii reomerp fxob Illreitmep mokasae, mo B pasi
HAABHOCTI HA IJIOHIHMHI KOJIA 3 NO3HAUYEHHM HEeHTPOM GVIb-AKY
3ajjayy Ha moOyJoBYy MOMHAa PO3B'A3aTH 3a JONOMOroO JHIIe
JTiHIAKH.

Sadavi na nofydosy BigirpaiwoTs ocobauBy
posabs Y HaBYAHHI reomerpil, aaxke BOHH
4YyA0BO PO3BHEAKTHL JOriKy Ta abcrpakTHe
P mucaenas. Paxisui BBaKaThH 3agadi Ha

P nodya0BY OJHHMH 3 HAHKpacHMBIININX i HAH-

KOPHCHIIIMX 3aa4Y reomMerpil.




Aogatku
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NOAATKW
Hopnatok 1.[flpo akciomu reometpil

¥ poszgini I sn nmosHalioMHAHCA 3 eleMeH-
TAPDHHMH reoMeTpHYHUMHU (QirypaMu: TOYKOW0
i mpAMOO, a TAKO:K MOpPOMeHeM, BiJpisKoMm
i kyrom. Ixui ocmosHi Bnacrusocri — axcio-
MH — He J0BOAATHCHA, ajde € (PYHIAMEHTOM
ANs AOoBefleHHs BCIX IHINIMX TBep/AMKeHb.
IMepmiy cnopoby noriuHo oOrpyHTYBATH TIeo-
MeTpilo 3a A0NOMOroK CHCTEMATH30BAHOIO nepe-
JiKY BHXiAHMX nojaoskeHs (axciom, abo moctyaartis)
3ailicHUE JaBHLOTpenbKHi maTeMaTHK EBKNiax v csolit
craBHOoaBicHIN KHM3I <«Hauana». Ilporarom 6araTbox
CTOJITL VyUYeHi-reoMeTpPH CHOMPAJNHCA CcaMe Ha eBKJifoBi
axciomu. Ane B XIX-XX cr., micaa creopeanaa M. 1. Jloba-
YeBCLKHMM HeeBKJIIOBOI reoMerpii, AochaijeHHS CHCTEMH reo-
METPHYHHX AKCiOM BHHIIIH HA AKicHO HOBHH piBeHb. OgHHM
i3 THX, XTO 3AilicHME NOMITHHIl BHECOK YV BIOCKOHAJICHHS aK-
ciomaTuku, OyB BMAaTHHH yKpaiHcekHi matematurx Onexcii
Bacunwoeuu Iloropenoe. ¥V ceolil dysgaMeHTaIbHIN Dpani
«0OcHoBu reometpiis» (1983) Bim pospobue BraCHY BIOCKOHAJE-
HY CHCTeMY akKcioM eBKIIfoBol reomerpil, 1o mofonana HH3IKY
iCTOTHHX TPVIAHOIIIB, AKI BHHHUKIN V 3B #A3KY 3 BBeJeHHAM IO-
HATTH Mipn nng Biapiskis i kyris. Ionag re, O. B. Tloropenos
3ANPONOHVBAR CHPOLIEHMH BapiaHT reoMeTpudHOl akciomarTH-
KH, NpH3HAYeHUIl caMe Jif BHKJIaJlaHHA reoMeTrpil B mKoii.
Ileit BapianT nokiajeHo B OCHOBY migpyunnka «[eomerpiss,
3a AKHM [I0OHAJ 4YBepPTL CTOJITTA BHBYAJIM IeOMEeTpilo B IMKOJL.

Ocp AKy cHeTeMy aKcioM HIKIABHONO Kypey 3anponoHyBas
0. B. IToropenos.

I. Hxa 6 me Gvia npama, ICHYIOTE TOYKH, 0 HAJEMKATH

i npamii, i ToukH, O He Hajdemxarth 1. Yepes Oviab-
AKl ABl TOUKH MO3HA OpOBeCTH NpPAMY, 1 TIIBKH OAHY.




Aogatok 1. MNMpo akciomn reomerpit

=

VIIL

IX.

Ia Tprox Touox Ha NpAMiH OAHA i TINBKH OJHA JEKHTH
Mix aABoMa iHIIHMMN.

Koxauil Bigpizox Mae NeBHY JOBMKHHY, OiIbIOY 3a HYIb.
JloB:HMHA Bifpiska JAOpiBHIOE CYyMi JOBMHWH YACTHH, HA
AKl BiH posbuBaeTscAa OVAbL-AKOKW HOro TOYKOIO.

Ilpsama posbupae naomMpHY Ha ABl mismmomman. Hrmo
kinni Bigpiska Hanemxars OfHIN miBnnomwuHi, TO BiApisok
He mneperuHae npamy. Axkmo KiHni Bigpiska HadeKaThb
piaHMM NiBILIOIMIMHAM, TO Biipi3oK NepeTHHAE OPAMY.

KoxHUA KYT Mae NeBHY rpajyvcHy Mmipy, 6lasmy 3a HYJIb.
Poaropayriii kyt gopisaioe 180°. 'pagycua mipa kyTa go-
piBHIOE cyMi rpagycHUX Mip KVTiB, Ha AKi BiH poabuBaeThcs
OVAbL-AKHM MpoMeHeM, [0 NPOXOANTE MiK HOro CTOPOHAMH.

Ha 6yvan-akiit nisnpamiit sig 11 nouaTkoBol TOUKH MOKHA
BiiKIaCcTH BiApi3ok 3ajaHOl JOBMHMHH, i TINBKHM OAMH.

Bia Oyap-akol nienpamMol B JaHY MIBIUIOMIMHY MOMHA
BiAKIACTH KVT i3 3a0aHOI0 TpajiyCHOI Mipoo, MeHIIOIO
Big 180° i Tinbkn ofuH,

flknit 6 He OYB TPHKYTHHK, ICHYE TPHKYTHHMK, LI0 JAO-
piBHIOE HOMY, V 3aJaHOMY poaMilieHHI BigHOCHO aaHOL
miBnpAmoli.

Yepea Touky, mI0 He JIeXKHThL Ha JaHiH npamii, MoxKHA
NpoOBeCTH Ha IJIOIIMHI He Biabm HiXK OJAHY HpAMY, napa-
JenbHY JaHIiH.

e

Ilieil cucremMn akcioM MM JOTPHMYEMOCH i B IbOMY Hipyy4-
HHKY, 3BAKAOYH HA npuitHaTy TepMinonoriio. Jeaki akciomn
cthopmyasoBaHo B posaini I, inmmi akciomn He dQopmyaiosa-
AHch, nNpore GaKTHUYHO BHKODHCTOBYBANHUCH ¥V MIpHKYBAHHAX.
3a3Ha4YMMoO, 110 ABTOPH He CTABMJIM 3a MeTy IIOJABATH B IILOMY
migpyuHHKy abcoaoTHo JOCKOHAAY H JoriuHo saBeplieHy cH-
CTEeMY aKcioM, a 30cepejHIN OCHOBHY VBary Ha NpPaKTHYHOMY
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Aogatku

3aCTOCYBAHHI OCHOBHHX BJIACTHBOCTell eJleMeHTADHHUX reoMe-
TpHYHHX (iryp vy goBeleHHI Teopem 1 po3B’AsyBaHHI 3agad.
Hapani, y xoal BuBueHHs BJaacTuBocTed (iryp y mpoceropi,
thopmyaOBaHHA JeAKHMX akciom Oyae yTodyHeHO, a caMy CHC-
TEMY AaKCiOM — pO3MIHMPeHO.

3arajioM e, CHCTEMA AKCiOM Ma€ BiANOBiJaTH yMOBAM He-
sanexHocTl (He MicTHTH aKcioM, AKI MOMHA BHBECTH 3a J0LO-
Moromwo iHIMMX akcioMm), HecynepewinpocTi (He MaTH ABHHX abo
NPUXOBAHHX CyoepeyHocTell) 1 nmoBHotrH (MiCTHTH AOCTATHIO
KiabkicTs akcioM, mob goeecTtH ocHOBHI TBepm:kenHsa). ocii-
nxenHa npobneM nobyaoBH TAKMX CHCTEM akKcioM € 3micToMm
OIHOrO 3 po3aijiB cy4acHOI reoMeTrpii.

Hopatok 2."MeTtoa AOMOMIXKHOrMroO TPUKYTHMKA

MeToa AONOMIMHOIO TPHKYTHHMKA 3aCTOCOBYETLCS Iij uwac
poap’sayBanHs baraTeox s3ajzad Ha mobyvaosy. BukopucToBYVIOUH
ueit MeTOJ, HeODXiIHO JOTPUMYBATHUCH TAKOL NOCHIAOBHOCTI Aiil:

1) npunycTHBIIM, IO MYKaAaHWH TPHKYTHHK nolyjgoBaHo,
BHKOHATH PHCYHOK-€CKi3 i 3HAWTH Ha HbOMY gonmoMiXkHui
TPUKYTHHEK, crnoci® nobygoem skoro eBigomuil (abo oTpmH-
MATH TAKHH TPHKYTHHE ILIAXOM JOJATKOBHX nodyaos);

2) a'acyBaTH, HKiI BepIIMHH INIYVKAHOIO TPHKYTHHKA MH
OTpUMAaEeMo, NODYAYBABIIH JOMOMIMKHNH TPHKYTHHE;

J) BM3HAYHMTH HA mifcTaBl AaHMX 3aja4l NoOCJAiJOBHICTE moO-
OyaoBn iHIMWX BepIIHH, NPHUIYCTHUBINH, 10
MOMNOMIMKHKUHA TPUKYTHHK nobyIoBaHO;

4) apificauTH Bei samnaHoBaHl nmodyaoBu;

5) nposectu HeoOXigHi foBeseHHA TA N0-
caixeHHd.

[ b

- : \
Jlosoai wacTo MeToj AONOMIXHOTO TpH- h

KVTHHKA BHKODHUCTOBYIOTH V MOENHAHHI )

3 iIHmuMH Metogamu. PosrnsHeMo Taki BH-

OANKH HA OPHKIAIAX.
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Hogarox 2. MeTog AoNomMXHOMO TPUKYTHUKA

i’ 3anaua
IlobyayiiTe NpAMOKYTHHI TPHKYTHHK 3a KaTeToM Ta cy-
MO0 IHIMOro Karera M rinoTeHyaH.

Poss’'azannn

Hexait a i b+¢ — karer i cyma iHImmoro karera il rinoteny-
au TpuKyTHUKa ABC, axuii HeoOxigno nobyayearu (pue. 194).

Anamis

IIpunyeramo, mo  TpuryTHHK  ABC  nobGyposano
(puc. 195). Biakaagemo sa npomeni BC eigpisox CD saBpoB-
KH ¢ 1 cononyunmo ToukH A i D. Tpurkyraurk ABD npaMokyT-
HHH i3 Katetamu 4 i1 b+e¢, TobTo Moxke OyTH mobymoBaHMil 3a
AAaHUMH 3anaui 1 € JonoMixHUM,

A
I;I
E
L b+e 4
B b C c D
Puc. 194 =  Puc. 195

IMobyayeasmu ioro, ofep:umMo Bepmuau A i B mykasoro
TpuKkyTHMKA. Jlna nobymoeu BepmuHH C CKOPHCTAEMOCH Of-
Hi€cw 3 ozHak piBHOOeApeHoro TpuUKyTHHKa. Touxka C e Tou-
KO0 NepeTHHY CepeANHHOro mneprneHguKyaspa ao cropoan AD
a npomenem BD.

Ilodynora
1. Tlobyayemo npamuii KyT i3 Bepmuaoo B.
2. Biaknagemo Ha cTOpoOHAX IbOro Kyra Biapiaku AB=a
i BD=b+¢ Ta cnonyuuMo TouKH A 1 D, Tpuryraux ABD
| € JIOTIOMiH#tHHM. '
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3. Iobyayemo nepnesuKyaap ao sigpiska AD, mo npoxoguTh
yepea Moro cepeauny E. Hexait C — Touka iforo nepeTuHy
3 npomenem BD.

4. Cnonyunmo Toukn A i C.

JoBenenns

Y rpurkyrauky ABC ZB=90°, AB=a 3a mnobyjaosoio.
Y rpurkyrauky ACD CE — sucora it megiana (sa nobvao-
B0o10). Orixe, TpuryTEuk ACD pisnobGeapennii 3 ocHoBow AD,
apigkn CA=CD=e¢. 3a nobyaosoio BD=BC+CD =b+¢, ToMyY
it BC+CA=b+c. Orxe, TPHKYTHHK ABC € mykaHuM.

Jocainxenns
Bignosinso a0 HepiBHOCTI TPHKYTHHEKA 3ajada Mae po3-
B'A3KH 3a YMOBH a<b+ec.

¥ xopl posp’asyeaHHA niel 3aga4l MH
BHKOpHCTAAN MeTox cupamaennasa. CyTs
ioro Taka: KO B yMOB1 s3ajgau4l Ha nobyao-
BY s3agano cyMmy (abo pisEmmio) Biapiskis, TO
HA pHCYHKY-eckizi ix mHeoOxigHo Bigxnacrnu
HA oaHiIH nmpamiii Big coinbHOro KiHIA TaK,
mob immi kiEni pux Bigpiskis yTBOpHIM
sajaHnil Bigpisok-cymy (pisannw). 3aBaaKn
Takiifi gogaTkoBiil moGyAoBRl BOaeThHCA OTpH-
MATH JOMOMIMHHIT TPHKYTHHEK.

Jamaua
Ilo6GyayiiTe TPUKYTHHK 3a MegiaHoo # JABoMa Kyramm,
HA AKI BOHA ALIHTH KYT TPHKVTHHKA.

Poap’azannna
Hexait m — wmegiana tpukyrEnka ABC, skuii HeobxigHo
nobyaysatu, a i B — KyrTH, Ha #AKi MeniaHa AIMUTH KYT TpH-
KyTHHKa (puc. 196).




Hoparok 2. MeTtog AONOMUXHOMO TPUKYTHWKA

Amnamis

IIpunyerumo, mo rpukyrHuk ABC nobypoeano (puc. 197).
3acTocyeMo MeToJ NMoABOEHHA mexiaEu. [[na nmsoro Ha mpome-
ui BM sigknagemo sigpisok MD, mo gopiBHioe m, i cunoayuu-
mo Toukn D i A. 3a nepiioio 03HAK0I0 piBHOCTI TPHKVTHHKIB
AAMD=A CMB (AM=CM 3a oznauenaam megiann, BM =DM
3a mobyvaosow, ZAMD=/CMB sak seprukansai). Toxi
ZADM= ZCBM=f. Orxe, TpukyTHuk ABD € ponomimuum,
oCKinbKH Horo moskHAa nobyayBaTH 3a CTOPOHOKI I NpHIeran-
MH o Hel kyramu (BD=2m, ZABD=qa, ZADB=}).

B
g M | g |
/( 5
: AN =
P ¢ A
Puc. 196 Puc. 197 D

IMobyayeaBmn nei TPUKYTHHK, OjepauMo BepmuHn A i B
mykanoro Tpukyrauka. JLna mobynosu sepmmun C 1ocTaTHBO
IOABOITH B TPUKYTHUKY ABD mepiany AM.

Ilobynoea (ckopouennii niaaH)

1. Ilo6yayemo tpukyTHEK ABD, v akomy BD=2m, ZABD=q,
ZADB=p. Tpukyrauk ABD e nonoMi:KHHM.

2. TIobyayemo B TpuryTHURY ABD meaniany AM i ma ii npogos-
aenHl Bigknagemo siapisoxk MC, mo popisswe AM.

3. Comoanvummo Tourkm B i C.
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fopatku
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Nosenennn

AAMD=ACMB 3a nepumoo0 03HAKOIW pPiBHOCTI TPHKYTHH-
is (MD=MB, AM=MC 3a nobyaosoiw, LAMD=/CMB sak
peprukanbii). Topi ZCBM=-/ADM=[. Takomx 3a nobyaosow
ZABM=qu. ¥V rtpurkyruuky ABC BM=m — mepniana, ocKinbKH
3a nmooynosow BD=2m i AM=MC. Orxe, TpuryTang ABC —

Janaua
ITobyayiiTe TPMKYTHHEK 3a CTOPOHOIO, MeliaHO0, IIpoBege-
HOK [0 Iliel CTOpPOHHM, 1 BHCOTOK, NPOBEAEHOK [0 1HOIOI CTO-

poHu,

Poap’azanuna

Hexait a — cropona mykaHoro TpukyTHura ABC, m k6 —
nposejeHa Jo Hel MeaiaHa, i, — BHCOTA TPHKYTHHKA, 1IpOBe-
nena no immoi croponm (puc. 198). Ilobyavemo meii Tpu-
KYTHHK.

Amnania

Hexait Tpuxkyrauxk ABC nobyzopano (puc. 199). Toai nps-
MOKYTHHI TpukyTHHK BCH Momza mobOyaveaTH sa rinoreny-
aow BC i karerom BH: Ha croponi npamoro kyra H siakaajge-
mo karer BH=h,, Ttoai C — To4ka nepeTHHy KoJa i3 nearpom B
pajgiyca a 3 iHIIOI0 CTOPOHOK OPAMOro KyTa.

Puc. 198 Puc. 199




Hoparok 2. MeTtog AONOMUXHOMO TPUKYTHWKA

¥ rakuit cnocib mu nmobyavemo Bepmumuan B i C mykasoro
TPUKYTHHKA. [lnAa nobyoBH BepIIHHH A 3HOBY BHKODHCTAEMO
MeToj reomeTpudHuX Micik. Ockinbkm ocHoBa BucoTH BH Ha-
aexuTh eropori AC, To Touka A mae nexmaru ma npamiiit HC.
Kpim Toro, ockiaskn AD=m_, T0 Touka A Mae neKaTu Ha Bij-
crani m_ Bia rouxkn D. Ile osnauae, mo A — TouKa NepeTHHY
npaMoi CH i xona pagiyca m, i3 nedarpom D.

IlobyaoBa

1. Ilobyayemo npsamMuil Kyr 3 sepmuHowo H.

2. Biarnagemo Ha CTODOHI nBOro KyTa Biapisoxk BH, BH=h,.

3. Ilobyayemo kono i3 nenwtpom B pazxiyca a. Hexann C —
TOYKA MEePeTHHY IBOro KoJa 3 iHINOK CTOPOHOK MpPAMOro
KyTa.

4. Cpnonyuumo touku B i C Ta noglaumo siapisox BC nasmin,

Hexaii Touka D — iioro cepeiuHa.

IIpopepemo npamy CH.

IMobyayemo kono i3 menrpom D pagiyca m, . Hexait A —

TOMKA NepeTHHY IbOro Kojaa 3 npamoin CH.

7. Cononyuumo toukmn A i B.

S

JloBenenus
¥ rpukyrauky ABC BC=a, AD=m_, AD — wmejiana,
BH=h,, BH — sBucora (3a mnodyaoeow). Orixe, TPHKYT-

HHK ABC — mykaHHM.

Jocaigmenns

Bignosinuo a0 HACHIAKY 3 TeOpeMH
npo NOpPiBHAHHSA CTOPIH 1 KVTIE TPHKYTHHEKA
AOTOMIMKHUI TPUKYTHUK icHye, AKIO h, <a.
3anexHO Bijl JOBXHUHH MegiaHu m_ 3ajada
Mae oauH po3s’s3or abo aBa, abo He Mae
HOJHOTO.
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TEMW NMPOEKTIB

Mo poamimy I

1
2
3
4.
5
6

. BumipioBanHsa BificTanei i Kyris Ha micmesocTi.
. IloxoaxeHHA OCHOBHHX I'eOMETPHYHMX TepMiHIB.
. Cucrema reomeTpHYHHX axkciom — Bia Esxnxiga

A0 ChOT'OAEeHHA.
0. B. Iloropenos — BHAaTHHIl VEpalHCBKHH reomeTtp.

. Jloriuna NpasMJALHICTL O3HAYEHD.
. Amnanoria ax ¢opMa YMOBHEOIY.

Ho poaginy Il

Epknig Anexcanapifickkuii — 3acHOBHHK reoMetpii.

M. 1. JlobaueBcbruii — pe:pnpma-mp renuawpmni HAVKH,
Osuaku piBHOCTL A PISHHX BH/IB TPHKYTHHKIE.
Ipuknagsi 3agaui, nos’asani 3 piBHicTIO TPUKYTHUKIE.
HepisrocTi B TPpHKYTHHKY Ta ix#i Hacaigku. Halikopormi
MAAXH HA NJIOIIUHI.

Hosenenns i enpocrysanus. Jloriuni ocnoBu Teopil
aprymeHTalii.

Ioain i knacudikaiia NOHATD.

Mo poaniny III

i
2
3.
4.

3.
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Koao B MaTeMaTHuHHMX irpax i rojgosojoMKax.

. Horuk asox i TpeOX Kin.

SoBHiBIIHCAHE KOJI0 TPHKYTHUKA.

MeToau reomerpuuaux nobyaos. [lobyaosu nume
OUPKVIeM, JHIIe JiHiHKo.

l'eomerpuuni micus TodoK.



BIAMOBIAI TA BKA3IBKW

Poanin 1. Enementapri reomerpuuni girypn ta ixsai
Biaacrusocri. Baaemue poamimenns npaMux Ha nJoumiMHIi

11. Oaguy. 13. Ilo oaun G6ixk. He mo:xxe. 14. Touxka K. 15. Hi. 16. I=si.
17. Toukn P i Q. Tax. 19. Hlicrte. 20. Yormpu. 21. Kpacrorpana.
22. Toura X. 23. Toura B. 24. Touxka C. 25. Tar. 26. He obos’azkogBo.
28. Opny; worupum; micers. 29. Opea abo tpm. 30. n-1
TOMKA — HA oxHill n$Dpamill, ogma Toura — mo3a Iiew NpAMO.
31. Yorupu. Opna. 3mimnThea. 32. a) Hi; 6) rak. 33. 6) i B).
43. a) 7 cm; 6) 2,6 cm. 44 4 cm. 45. MR i PN. 46. AB
i BC. 47. 9 em abo 3.8 em. 48. 14,2 cm abo 1,8 cm. 49. Touxa P.
51. a) 16 e i 8 cm; B6) 12 em i 21 em. 52, 5,1 em. 53. 16,4 mMm
abo 7,8 mm. 54. 11,6 cm abo 6,8 cm. 55. a) 24 cm; 6) 16 cwm.
56. MK. 57. AC. 59. a) 1-it sunanox: B mimx A i M, BM=1 ecum;
2-i1 punagox: A mixk B i M, AM=1 cm; 6) Gyae-Aaka ToOuKa BiApiska
AB; B) 1-ft punagoxk: M wmix A i B, AM=4 em; 2-i sanagow:
B Mmiwm i M, BM=6 cm. 60, Tpm sigpiaksm 3aBAoBXEH 2a
i mea Bigpiskm saspoexen 3a. 61. 10 cm. 62. 10 em. 64. Tax. 65. Hi.
66. a) Hi; 6) rax. 76. a) 126% 6) 81° 77. 40° 78, Hi. 79. 76 38°
80. a) 104°% 6) 45° 82. a) HH° i 95% 6) 60° i 90° 83. a) 20° i 100%
6) 456° i Tb° 84. 35° 85. T6° 86. 140° 87. 120° 89. B80°
90. 120° 91. II'ars. 92. a) Tak; 6) mi; B) Tak. 101. Oei. Hi. 102. Hi.
105. Hliers. 107. Yorupu. 108. Tpu abo uorupn. 109. Ogua abo moauol.
112. Tpu afo wormpm. 115. 25° abo 65° 116. 90°. 124. Yorupu.
126. =i, 128. a) 25° 1 155% 6)»556° 1 12537 127. a) 45° i 1355
6) 80° i 100° 128. 80° 129, /2</74. 130. T1° 132. 60°. 133. 100°
134. 30°. 135. 120°. 138. T70° 137. 140°¢1, 40°. 138. 120-
139. 90° 140. Hi. 141. Bxaaiexa. [losegits, mpoe kyr AOC poaropuyTHii.
142. mi p, ni k. 143. 148° 32° 153. 55% 125% 55° Kyr mim npamumn
55° 154. a) 46°% 134°% 46° 134% 6) 45% 135% 45% 135° 155. a) 160%
20° 160°% 20° 6) 65°% 115°% 65° 115° 159. 20°. 160. 65°. 162. a) 65%
115% 65°% 115% 6) 80°% 100°% 80° 100° 163. a) 705 6) 60° 164. 85°% 56°;
85% 39° 165. 36° 169. 60° 172. 105° 173. lIsi. 174. 16 cm abo 32 cm.
175. 35° abo 15°. 176. JIgi Touxkm Ha mpomeni BA raki, mo BD=1 ato
BD=3. 177. B opsomMy HanpaMky — HA 5 OjMHHNOL, y pizaux — Ha
2 omumuni. 178. Brasisxa. 6=5+5-2-2 abo 2+2+2. 179. Bkasiexa.
40°=180"-35"-35°-35-35" 18B0. Biaxnacru nocninosro 11 Kyris sesamun-
How 17° 3i coineEuMmnr croporamy. Toai kyr mim kpailsiMmp croporamm
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cradosutume 17°-11=187° mo Ha T° Giasme, Hix posropuyTHil KyT. 6) Bra-
giexa. 17°-10=170° 180°-170°=10° 181. Bxasisxa. 27°-10-180°=90°
182, 6.

Poapain II. Tpuxkyraukn. Oznaxn piBHOCTI TPHKYTHHKIB

194, 16 em. 195. B. 196. a) 125°; 6) 11 em; B) 26 cm. 197. a) C; 6) FK;
B) AFEK. 198. QPR. 199. NABC=AYZX,. 202. Tpu. 203. a) 45 mm;
6) 12 mm; 'B) 14 mm. 204, B i C. 205, £LD=/2K=45° ZB=-/E=0535%°,
LC=sN=80° 206. DE=KM=9 cm, BC=FEF=8 em;, AC=DF=KN =
=Tem. 207.Hi. 209.AiC. 210.B. 211. AABC=A\YXZ.212. NABC = AZYX.
224.6) 8 cm, 225. 257, 231. 14 cm. 232, 4 ¢cm. 238. Braaziexa. JloreniTs pisnicTs
rpukyraukis ABD i CBD. 240. Tpu. 241. 90°. 248, a) CB; 6) AB. 249. CD.
250. Yorupn abo xopuoro. 251. Hi. 252. a||b. 253. A, C, D, E. 254. a) KN;
6) MN. 255. a) AB; 6) CB. 260, Tax. 261. Axmo nepnesEgHKYA-
pu, nposefeni 3 Touwok A 1 B o npamoil ¢, Ma0OTh CcHiIBHY OCHOBY.
273. 8 em. 279. 8 cm. 288. NACD, ABCD. 295. 1 m: 0,8 Mm: 0.8 m.
296. a) 5 cm; 6) 8 cm, B) 6 cm, 6 cm, B cm. 304. 9 M, 6 M, 6 M abo
8 M, 8 M, 5 M. 305. 12 cm. 314. 8). 330. 16 cMm. 331. 14 em. 339. 6 cm.
352. LA=/A; BC=BC, 3569. ZBCA=£BCA a6o AB=A B, 376. 6), r).
377. a) blle; 6) blle. 390. Hi. 395. AB||CD, BC| AD. 403. Tpu; nsa.
412, a) 66°, 114°; 6) 32°, 32°. 413. Tpn kyte no 18° i worupn Kyt no 162°,
414. a) Tax; 6) rax. 415. Hi. 416. b lec 417. A A, i BB, 419. a) 110%
6) 158°. 420. a) 75° i 105°; 6) 287 i 152°. 421. Hi. 422, 72°, 428. Brazisxa.
Iposenirs uepes roury E npamy, napaneasuy AB. 429, a) 90°; 6) 30° i 150°;
B) 50° 1 130°. 441. a) T0°; 6) 42°; B) 26°. 442. a) 40° i 100°; 6) 70" i 70°,
443. a) 90° i 62°; 6) 80° i 20°. 446. 45°, T0° i 65%. 447. 55° i 85°;, 140°
i 95°. 449. a) 30°, 50°, 100°; 6) 20° 60°, 100°. 450. 50° i 70° abo 65°
it 65° 451, a) 20°, 70°, 90°; 6) 40° i 40°, 452. Hi. 454. 20°, 20°, 140°.
455, 65°. 4566. 120°. 457. 100°, 40°, 40°. 458. 120°, 30°, 30°. 459. 30°,
60°, 90°. 480. 30°, 50°, 100°. 462. T72%, 727, 36°. 483. T2°, T2°, 36°.
464. 108°, 36°, 36°. 465. 108°, 36°, 36°. 466. Bl}"+£;—-. 478. 90°, 45°,
45°. 479. 90°, 60°, 30°. 480, a) 15° i 75°% 6) 50° i 40° 481, a) 50°
i 40° 6) 20° i T0°. 484. D. 485. C. 486. 90°, 25°, 65°. 487. B0°, 52°,
48°, 489. 8 cm. 490. 55°, 55°, T0°. 491. 32°, 58°. 494. 65°, 65°, 5H0° abo
115°, 15°, 50°. 495. 65°, 25°. 498. T70°, 70°, 40°. 499. 50°, 50°, 80°
501. Brasisxa. CkopucraiiTeca MeTOAOM NoJBocHHA Memniann. 503, 67° 1 23°
504, 72°, 727, 36°. 505. 12 cmi 6 em, 506, Tem i 14 em. 507. 12 em. 508. 12 cm.
309. 8 cm. 510. 80°. 511. a) DE; 6) K. 512. Bucora. 513. a)-r). Hi. 514. Hi.
315. 5 cm. 518. A, 519. C. 520. BC. 521. a) 14 cm; 6) 10 em; B) 3 e abo 4 oM.
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922. 16 cM. 526. a) Hi; 6) tax. 527. BC. 528. B. 529. 5 cm, b cm i 8 cm abo
Tem, Temidem, 530, 10 M, 30 m i 30 m. 531. 1 m. 535. BC. 503. B. 538. b.
539.a) a-b<c<a+b; 6) 2a< P <2(a+b). 540. Brasiexa. Cropucraiiteca Me-
TOAOM MoABOcHHA Menianuw. 543. AOB i COD, AOD i COD, BAD i DCB, ABC
i CDA. 545. Tpu. 547. Hi. 549. 20°, 30°, 130°. 550. Hi. 553. 90°, 60°, 30°.
559. a aGo 180°-a. 561. 6 cm. 562. 5 cm. 563. 9 cm abo 5 cm. Braziasxa.
Tpurkyrauru ABK i MBC pisnobeapeni, 564. 120°, 566. a) 3; 6) 13.

Poaaina II1. Koao i kpyr. 'eomerpuuni nobyaosn

573. 16 cm. 574. 5,5 cm. 575.6) 22 cm. 576. 15 cm. 578. 60°. 579. 120°. 581. 90°.
584. Bkasiexa. CropucraiiTecd HepiBHICTIO TPHKYTHHKA [AJda TpH-
KYTHHUKA, YTBOPEHOr0 [MOBLABHOK XOpaow it pagiyveamm, npoBejeHH-
M go il wkinnis. 587. 120°. 588. 90°. 592. 90°, 50°, 40°. 599. a) T0%;
6) 8 cm. 6GO0O. 45° i 45° 601. 30°. 602. 60°. 603. 30°. 604. 130°.
605. 3 cm i 25 cm. 610. 120°. 611. 80°. 612. 2 cm abo 18 cm. 613. 10 cm
i 6 em. 6G16. 15 cm. 617. 14 em. 618, a) 1, abo 2, abo 3, abo 4; 6) 1, a6o 2,
abo 3, abo 6. 641. Brazisxa. Cropucraiirecs MeToJ oM NOJBOEHHA MefiaHH.
642. Brasiexa. Ilposenits npamy, napanensHy ganiii eroponi, rak, mob sig-
CTAaHb MK HUMH JopiBHIOBANA maHiit sucori, 6G47. 11 cm. 650. B) Hi. 663. Ce-
pEAMHHWIT NepneHAHKyAsp ao eigpiska AB. 664, Kono iz uedtpom A
pagiyea R. 665. Bicekrpuca aanoro kyra 6es fioro sepmmman. 666. [Isi npawmi,
napanensui AB #t sigmaneni sig wei ma h. 671. [liamerp kKona, nepnedmm-
KYJAApHEH a0 aaHol npamol, Oes kianis neoro giamerpa. 672. Kono, mo go-
THKAETBCA J0 JAHUX XOpA, i3 HeHTpoM, AKUH 30iraeThca 3 HeHTPOM JaHOTO
rona. 673. lpama OA bHes rouok O 1 A, 674. Bicextpucu Beix Hepoaropry-
THX KVTiB, yTBOpeHHX ganumyp npamumu. 680. 90°. 688. 6) 80°. 689. 6) 20°.
692. 18 cm. 693. 50°. 695. 8 cm. GY96. 55°. 699, 32 cm. 700. 22 cm.
T04. 77 cm, 77 cm, 66 cv abo T0 cm, 70 cm, 80 em. T07. 2R. 709. Axmo
AB <6 em — agi roukn, axmo AB=6cm — oana Touka, aknp AB>6 cm —

5
soaHol Touku. T14. a. T15. Iliers. 716. 36°, 36°, 108° abo [25;]2

(wl}"_ [-;Tl]’* 717. 70°, 70°, 40°. 718. 6) Hi, sxmo xyra BAC i DAC e
7 7 '

roctpi. 720, 30°, 723. Brasiexa. Touka AOTHEY € TOYKOK HNepeTHHY JAHOIO
Kona i Kona 3 gaiamerpom AQ. 724, a+c-b.
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ODPEAMETHUMN NOKAXHYUK

A

Axcioma 11

— BUMipHOBaHHA Biapiskis 23

— — KyTiB 34

— Binknaganua sigpiakis 23

— — RyTiB 34

— napajielbHHX NPAMHX
(Eexnina) 45

— mnpoBefgeHHA npamoi 11

— poaMillleHHA TOYOK Ha mpaMiii 12
Amnanoria 36

b

BicexTpuca KyTta 33

— TpHKYTHHKa 131

Biuna cropona pisHobegpeHoro
TPUKYTHHKA 118

B

Bepmruna kyra 30

— TPHKYTHHKA 82

Bucuaosok 47

Bucora rpukyranka 132

Bumiprosannas Bigpiskis 22

— Kyris 33

Bixpiskn goruunnx 225

— papanensHi 44

— nepneHuKyaAapHi 64

— pieHi 21

Bigpisor 20

Bigcrans Big Touku go npamoi 104

— wMix asoma Toukamu 23

— MM napajelbHHMH
npamumn 166
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Bnactugicrs 145

— pBigpiskis gornuHBx 225

— AlameTpa, HepHeHAUKYIAp-
HOTO J0 Xopam 218

— moruuHOl 224

— KyTiB piBHODeapeHOTO
TpHKYTHHKA 119

— — YTBOpeHHX IIpH NepeTHHI
napajzejlbHHUX NPAMHX
ciunow 163

— Megiann, DicekTpucn

il BHCOTH piBHODegpeHoro
TpHKYTHHKa 133

T

TeoMerpuuHe Micue TOYOK
(I'MT) 245

I'inorenyaa 183

I'panycna mipa kyra 33

A

Hiamerp 217

Hosxunaa Bigpisxka 22
Jornuna o Kona 223
Hotuk aeox xin 226

— — — pHyTpimH#i# 226
— — — gosHimAiR 226

E
EneMeHTH TPHKYTHHEKA 83

K

Karer 183

Kinui sigpiska 20
Knacudikania 176



MNpeamMeTHW NOKaMIHK

Koo 216

— BHUCAHe V TPHKYTHHK 237

— omHcane HABKOIO
TPUKYTHHEA 255

Konrpopukaag 93

Kpyr 217

Kyt 30

— roerpuit 35

— Mix asoma npamumMua 63

— npamuii 34

— posropayTail 31

— TPHKYTHHEKA 83

— — goBHimHIi#A 177

— Tynuil 35

Kyt Bepruraneai 61

— pignoeignai 153

— BHyTpimHi ogHocToponHi 153

— — piz”ocroponni 153

— pisnui 32

— cymMixkHi 53

M

Mepiana rpuxkyrauxa 130

Metoa reoMeTpHuHHX Micnbs 248

— AOBeJeHHA Bijl cynpoTusHOTro 48

— ponomizkHOro TpukytHRKa 240

— nojaBoeHHA Menianu 137

— cnpamiaenns 278

H
Hacnipox 55

0

Oznaka 144

— poruusol 224

— pisHOGegperOro
TpuKkyTHHEAa 121

Osnaku napajelbHOCTL JABOX
NpAMHX, AKI neperuHa-
Ww0ThCH ciurow 154

— piBHOCT] NPAMOKYTHHX
TpuKkvTHHKIB 184-186

— piBHOCTiI TPHKYTHUKIB
90, 109, 142

Osznauenns 14

OcHobBa piBHODEApPEHOTO
TpUKYTHHEKa 118

Il

ITepumerp TpUKyTHHKa 83

[lepnenankynsap, nposeneHn
3 Touku jo npamoi 103

— cepefMHHENHA g0 Bigpiaka 237

— cuinbHEui g0 ABox npamux 167

[Tisnpsama 12

IInanimerpia 10

[Tobyaosa 232

— Gicekrpucn kyra 235

— KVTa, AKHI JOpiBHIOE
nanomy 234

— OepneHAHKYAApHOl mpAMol
235-236

— npaAMol, napaneiabHol
nauifi 237

— cepeiuHH Bigpiska 237

— TPHKYTHMKA 3a AaHUMH
eroporamMu 234

ITocunanua 56

[TouaTkosa Touxka npomens 12

ITouaTok npomens 12

[Ipomeni gonosrAnsHI 13

IIpomins 12

Ilpama 10
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MpeamMeTHnin NOKAMYMK

IIpami napanensui 43
— nepnesgukyaspai 64

P
Pazive xona (xpyra) 217

C

Cepeauna Bifgpiska 22
Ciuna 153

— Koaa 223

Cropora kyrta 30

— TpUKYTHHKa 82

T

Teopema 45

— obepuena 123

— npo bicexrpucy kyra 247

— — BepTHKanbHI KyTH 62

— — sigerani Big To4ok npamMoi
no napanensHol npaMoi 166

— — Bl npsaMi, napaienbHi
Tpetiit 45

— — — —, HepneHanKyasapHi
o Tpersoi 64

— — 3Z0BHIMHIA KyT
TpuKyTHHKa 177

— — iCcHYBAHHA 1 €AHHICTE IIEp-
nenauKynapuol npamoi 100

————— npsamol,
napanenbsoi ganii 157

— — K010, BOHCAHE
y TPHKYTHHK 258
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— — —, OOHCAHEe HABKOJIO
TPHEYTHHKA 256

— — CepejHHHHI NepHeHJHKY-
nap 246

— — eyMmixai Kyru 54

— — CcyMY KyTIB TpHKYTHHEKa 173

— npama 123

Touxa 10

— potury 223, 226

Tpukyrauk 82

—, BOHcaHHill v Kono 225

— rocrpoxkyTHuii 175

—, OMMHCAHHNA HABKOJO Koma 257

— npaMokyTHui 175

— pisHobegpennit 118

— piBHOCTOpOHHIH 119

— piasocropoHHuii 118

— TYnoKyTHHE 175

v
Ymosa 47

i i

Pirypu pisai 84
X

Xopaa 217

11
IHenTp Koaa (kpyra) 216 (217)
— —, BIIHCAHOTO
Vv TPHEYTHUK 258
— —, ONHCAHOTO HABKOJIO
TpUKyTHHKa 256



MNigpy4YHMK BIiAPIZHAE HAABHICTD TAKMX
Marepianie:

- TEKCTH N7 MOTHMBAaLII HaB4YanbHol OiANLHOCTI

- YCHI, rpadiuHi Ta NMCbMOBI 3aBaHHA, CTPYKTYpOBaHi
33 TPLOMa piBHAMM CKNagHoCTI

- 3aBnaHHn ana 3abeaneyeHHA KOMNETEHTHICHOMO
M OianbHICHOrMo Nigxogdie 0o HaBYaHHA, 30KpeMa
nneHepHi 3agadi Ta 3agadi 4na BMKOHaHHA Ha
KoMn'iotepi

- TEMaTUYHe y3aranbHeHHs Ta cucTeMaTmuaIauin
HaBYanoHOro Marepiany

- ICTOPWU4YHI OoBIAKK

EneKTpoHHWM OOOATOK MICTUTB:

- BigeomMaTepiany: NpUKNanv po3s'a3yBadHA
reoMeTpuU4HMX 3aaay 3acobamm nporpamu GeoGebra
- 3apadi nigsMweHol ckNagHocTi
- 3aBOaHHA 3 aBTOMaTUYHOID NEPEBIPKOK:
« Ha MOTOBWX KpecneHHAX
+ KOMNNEKCHI NepeBipoYHI
« TECTOBI ANSE TEMATUHHOMD Ta NIACYMKOBOMo
OUiHIOBaHHA




