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T'eomerpisa — 1e misHAHHA BCHOT'O CYIIIOTO.
ITnamon, dasHvoepeuvkuil Ginocogp

Aopozi dpysi!

Bu posmounHaeTe BUBUEHHS HOBOTO MATEMATHYHOTO IIpeaMeTa
i 3i CTOPiHOK IILOTO MiAPYYHHKA OTPUMAETe 3HAHHSA, AKi BiKe IIPOTATOM
0araTbOX CTOJIITH IPUHOCATD JIOAAM BeJINUYE3HY KOPUCTh. ¥ MaiOyTHBOMY
i 3HAHHA JOIOMOYKYTH i BaM.

HameBHe, KOXKHUU i3 Bac KOMu-HEOyOb yABJIAB cebe BEJIMKMM MAaH-
OPiBHUKOM, AKMH, mogioHo mo Xpucropopa Koaymba, mporaamae B Oypx-
JUBOMY OKeaHi Kypc IO He3BimaHux KpaiH. XToch MpPiAB cTaTH cJIaBeT-
HUM pgeTekTuBoM, cydacHum Illepsoxkom Xommcom, I100, BUKOPHUCTOBY-
I0UM CTPYHKe JIOTiYHe MUCJIeHHS, PO3B’A3yBaTH HAaNCKJAOHIII 3aragku,
poskpuBaTu TaeMHUIL. XToch 6aumB cebe MOYKHOBJIAZHUM €THIIETCHKIIM
dapaoHOM, 3a YMEI0 BOJIEIO TOCEpen IIYCTeJi CHOPYIKYBAJUCSA BEJIWYHI
mipamigu. Aje, mabyTh, He BCi BU 3HoraayBaJiuCsd, IO iCHye Hayka, 0es
AKOl HEMOJKJIUBO 3AilicHuUTH Ti Mpii. Ilga Hayka — zeomempisa.

Yomy came reometpisa? Hacamiepen, 1ie ogHa 3 HaiifaBHIIINX maTe-
MaTHYHUX HayK. Boua BunukJja e B CrapomaBHbOMY €TrunTi, Ae IIOPOKY
micsaa posnuBiB Hinmy skuTesi Mmycuam BiJHOBJIIOBATU MeXKi 3eMeJbHUX Ii-
asgaHoK. CaM TepMiH «reoMeTpisi» B HmepeKJiajzi 3 I'pellbKoi 03Hauae «3eMJie-
MipcTBo». BuBuaTu reomerpuuHi ¢opMu MOTPiOHO OyJIO He TiIBKU 3eMJie-
pobam, aJjie @i OymiBelbHHKaM, ag:ke 0e3 reomerpii He BHaJjoca 60 3BeCTH
JKOOHY 3 €TMIIeTCBKUX Mipamisn.

TeomeTpia AK pos3mgis MaTeMaTHKHU, IIOB’A3aHUII 3 OOUMCIEHHAMU Ta
pos3paxyHKaMu, COPHAIa IXHHBOMY PO3BUTKOBi. 3aBAAKMN TeoMeTpii craiu
MOKJIMBUMMU BeJINKi HAyKOBi BiZKpuTTsA, 30KpeMma reorpadiuni. He suman-
KoBO 3a uaciB CepemHboBiuUsa reomMeTpis HaJje)xaja A0 THX HAYK, AKi Imo-
BUHHA OyJja OIlaHyBaTH KOJKHAa OCBiueHa JIIOAWHA.

3a3HaunMO TaKOK, IO TeoOMeTpPid — Il MUCTEIITBO NPaBUJIBLHOTO
MucIeHHsA. BuBuaipoun meii mpeaMer, MOKHA IIO0AUNTH, IK 3aKOHOMipHOCTI
HaBKOJIMIITHBOT'O CBiTY BiOMBAIOTHCSA B JIOTIUHUX TBEPAKEHHSIX, i3 AKUX
BUIJIMBAIOTh KOPUCHI HACJIiIKH.

IIporarom GaraTbox CTOJIITH OCHOBM T'eOMeTpii Mai:Ke He 3MiHIOBa-
aucs. YuMaJsio TBep:KeHb, IKi Bu OygeTe BMBYATH, HABITL mAaBHIINi, HixK
Bi6nisa. 3aBaaku 6araThboM BUAATHUM yUeHHUM, cepenl AKkux EBkiix, ITida-
rop, lexapr, JlobaueBCcbKuUii, 15 HayKa BUUIIA Ha SKiCHO HOBUU PiBEeHb.

Omxe, macauBoi mogoposki! He Gifiteca craBuTH 3alMTaHHS, 3HAXO-
IUTHU Ii 3aCTOCOBYBATHM BJACHI MeTOAU PO3B’A3yBaHmHA 3amau. He Bce BuU-
XOOUTHME Bimpasy, ajie yBara ¥ HaIlOJEIJINBiCTh JOIIOMOMKYTH BaM BiguyTu
CIIPaByKHE 3aJ0BOJICHHSA BiJf BUBUEHHS reoMeTpii.

Baskaemo Bam ycmixis!
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AK Kopucmysamucs I’IiapquMKOM

Iligpyuynuk Mae Tpu poO3miaM, KOKHUU i3 SKUX CKJIAJAETHCA 3 Iapa-
rpadiB, a maparpagpm — 3 OYHKTIB. ¥ TEeKCTi MiCTUTHCA SIK TEOPETUUHUNA
MaTepiaJj, Tak i IpuUKJIaAu PO3B’A3yBaHHA 3agau. HaliBasKIUBIIlIl TOHATTS
" (arkTH B MiAPyUYHUKY BUIiJIEHO.

Bupasu Ta 3agaui, mogaHi B miipyYHUKY, MOAiIAIOTHCA HA TeKiTbKa I'PYII.

Yeni enpasu nonmomMo:xkyTh BaM 3pPO3yMiTH, HACKIJIbKM YCIINIHO BU
3acBOiIM TeopermuHuii Mmarepias. Ili BmpaBu He 000B’A3KOBO PO3B’A3yBaTHU
OOAYMKH — BM MOKETe BMKOHATH HeOOXimHi pHCyHKH, oOYMCJIeHHS, 3a-
noucaTu Xim MipKyBaHBb y uepHeTHi. Ilicada ycHUX BOpaB MOXKHA IE€PEXOIU-
TH 0 2pagitHux 6npas, 1o BUKOHYIOTHCA B 30IIUTI a60 Ha KOMII'IOTepi.
Hani #ixyTs nucvmosi énpaéu. CuouaTky IepeBipTe CBOI 3HAHHSA, BUKOHY-
ouu 3anmavi piena A. Binbm ckimagnumuy € 3anaui piena B. 1 mapemri,
AKIIO B J00pe omaHyBaJIM MaTepiaJj i OaskaeTe BUABUTU CBOI TBOPUi 37i0-
HOCTi, Ha Bac 4eKaloTh 3ajadi piensa B.

Ilicna koskHoro maparpada B pyopuni «Iloémopenna» 3a3HAYEHO,
AKi camMe MOHATTA I (GaKTU CJOif 3raJaTH OJA YCIIIIITHOIO BUBUYEHHS IIO-
IaJbIIOT0 MaTepiajy, i HaBeleHO 3aJaui AJsA IIOBTOPEHHS, IO IiATOTYIOTh
BaC 0 CIPUUHATTA HACTymHOI TeMu. [Jia camocTiiinoi poboTu BIomMa mIpu-

3HaUeHi 3ajadi, HOMEPW SAKUX MO3HAYEHO 3HAUKOM . Posp’asyBaTtu Bci
3aJaui KOXKHOI'O PiBHA He 000B’I3KO0BO.

Hampukinii KOKHOTO pPO3AiNy IIOZAHO KOHMPOJAbHI 3ANUMAHHA
i munosi 3adaui 0ns KOHMPOABLHUX PO6GIM, 3aBOAKU SAKUM BU 3MOYKETe
Kpalle IiAroTyBaTuCs 10 TEMAaTUYHOIO OI[iHIoBaHHsA. IIpoiImoBmIu OHIaH-
TecTyBaHHsI Ha caiiti interactive.ranok.com.ua, B 3MO’KeTe CaMOCTiHHO
mepeBipuTH piBeHb Balux 3HaHL. JJodamkoei 3ada4i 1m0 PO3mijiB Bim-
KPHUIOTH BaM HOBi rpaHi reoMmerpii, JOIOMOMKYTH y3araJbHUTH BUBUEHUI
Marepias i BimuyTu Kpacy HeCTaHIAPTHOTO MUCJEHHS. Po3MIMpUTHU CBOL
3HAHHA 3a KOKHUM PO3IiJIOM BU MOJKeTe, IePeryIsHYyBIIN Bigeomarepia-
JM Ha ToMy camoMmy caiiTi. IIpo MoKJIMBiCTH cCKOpHCTATHCA MaTepiajiaMu
caliTa BaM HarajybBaTuMe 3HAUYOK (L .

ITidcymxo6i 02nadu HAIPUKIHIII KOXKHOTO PO3JiNy HOCTYT'YIOTH CBOE-
PiIHUM reoOMeTPUYHUM KOMIIACOM i JOIIOMOMKYTh OPi€HTYBaTHCh y BUBUE-
HOMYy Marepiasi. Jodamku, HaBemeHi B KiHIi mimpyyHmKa, MOTINOJIATH
BaIlli BHAHHS 3 OKPEeMUX BUBUYEHUX TeM, a iCcmopuiHi 006i0ku 03HATIOM-
JATh 18 JeAKUMH IiKaBUMU (paKTaMU IIIOAO0 PO3BUTKY reomeTpii Ta mi-
SAJBHOCTI BUJATHUX yUYEHUX-T€OMETPIB.
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Po30in |

EnemeHmapHi 2eomempuyHi dizypu
ma iXHi Bracmusocmi.
B3deMHe po3MiWjeHHA npaMux
HA NNOWUHI

§ 1.

§ 2.

§ 3.

§ 4.
§ 5.
§ 6.

feomempuyHi ¢pizypu. Touka, npsama,
NpPoMiHb

BiOpi30K. BUMIpIOBAHHSA Ma BiOKNAOGHHS
BiOpi3KiB. BiOCMAHb Mi>X OBOMd MOYKAMU

Kym. BUMiptoBaHHA ma BiOKNAOGHHSA
KymiB. bicekmpuca Kyma

MapanenvHi npsami
CyMiKHI Kymu ma ix Bnacmusocmi

BepmukasibHi Kymu ma ix B1acmusocmi.
MepneHOUKynApHi npami. Kym midk 0Boma
npamumu
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T'eomeTpisas — mpaBuTesbKa BCix
PO3YMOBUX TIOITYKiB.

Muxaiino Jlomonocos,
pociiicbKuil yyeruil

ITounHatoum CHOPYyI:KYyBaTH IiM, OyIiBeJIbHUKU
CIIEPIITYy 3aKJIAAA0Th (hYyHIAMEHT — OCHOBY, Ha AKil
TpUMaTUMeThCA MauOyTHs crnopyna. Iemro momgione
HeoOXigHO 3po0uTH W HaM.

Mu nmounHaemMo BUBUATH MAAHIMETpPil0 — posain
reoMerpii, y KoMy posrisgmaioThbeA (irypu Ha IJI0-
muHi. 3 Kypcy MaTeMaTUK! BU BiKe MAETe YsIBJICHHS
mpo meski 3 uux. Hama Hanbam:xkya Meta — BiJHOBU-
T ¥ JOMOBHUTHU IIi ITOYATKOBi 3HaHHS. ['eoMeTpuuHi
BimomocTi Mu OymeMo BMKJIAJaTH B IEBHiNM JIOTiuHil
IIOCJiJOBHOCTI, 11100 BOHM CTAJH MIITHHM (PyHIAMEH-
TOM JJI TIOHAJIBIIION0 BUBUEHHS I'eOMeTpii.

OcHOBY OyAb-iKOI HayKH CTAHOBJATHL TBEpP-
IKeHHS, 10 0epyThCcs AK BUXiAHI @I He mOTPeOyIOTh
OOT'pyHTYBaHHs. ¥ MaTeMaTHI[i TaKi TBepA:KeHHSA Ha-
3MBAIOTL aKCioMaMW. Axciomu miaamimerpii, axi Mm
POSIIsAHEMO B IILOMY PO3IiJi, BiZoOpaXyiOTh OCHOBHI
BJIACTUBOCTi eJIeMeHTapHuX reoMeTpuuyHux Qiryp. Ha
OCHOBI ITMX aKcioM 3a JOIIOMOTOIO JIOTiYHUX MipKyBaHb
MU OyIeMO OJePKYBATH CKJIAHIII reoMeTPHUUHI (haKkTH.

www.e-ranok.com.ua
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§1

1.1. Touka i npsma

OCcHOBHUMU TreoMeTpHUUYHUMH (QirypamMu Ha
niuomuHi € Toyka i npama. Ilmomuuy MokHa
VABUTHU K apKyII, TOYKY — SK CJiJ, 3aJUIIeHUN
TOJIKOI0 Ha IbOMY apKyIli, a mpaMy — SAK TOH-
Ky HaTATHYTY HUTKY. TouKM 3a3Buuail mosHauda-
I0Th BeJMKMMHU JaTHHCbKuUMHU Jgirepamu (A, B,
C, D, .), a upamMi — MaauMu JAaTUHCLKUMU
ditepamu (a, b, ¢, d, ..).

Ha puc. 1 touku A i D nemamv na nps-
miti a, a rouku B i C ne nexamv na npamii a.
Mo:kHa cKasaTu Te caMe iHaKIle: IpsAMa @ IIPOXO-
ouTh depes Toukn A i D, aje He IPOXOAUTHL uepes
rouku Bi C.

IIpama € HeCcKiHYEHHOIO i CKJIAMAETHCA 3 TO-
yoK. Ha prucyHKax Mu 300pakyeMo JIUIINEe YaCTUHY
IIPAMOI.

1.2. BAacmusocmi mo4ok i hpamux

Yepes ogHY TOUKY Ha IJIOMMHI MOXKHA TIPO-
BecTHu Oesiyiu mpamux. PosriasHemo mpami a i b,
[0 IPOXOAATHL uepes Touky C (puc. 2). Y mpomy Bu-
majgKy KakyTb, IM0 IpAMi @ i b nepemunatomovces
6 mouyi C, a ixuda cuisbHa Touka C € moukoro ne-
pemuny npamux a i b.

Km0 Ha momMHI mosHadyeHo ABi Toukm' A
i B, TO 3a JOIOMOIOI0 JiHiMKM yepe3 HUX MOKHA
mpoBecTu mpamy € (puc. 3). 3a3HAUMMO, IO Yepes
TOUKN A i B HeMOKJIMBO IIPOBECTH iHIIY IPAMY, IKa
He sbirajacsa 6 i3 mpsamMoro c.

! Tyr i gami, Kaxydn «IBi TOuKu» («IBi IPAMi», «TPH TOUKH»
TOII0), BBAKAEMO, IITO0 ITi TOUKHU (IpaAMi) € pisHUMU.

feomempuyHi gizypul.
Touka, npsama, NPoMiHb

nnaHimeTPiﬂ ~ Big na-
THCbKOrO <Minapypy —
IOWAKa i rpewybiorg
“METPEOY — BLinor

A e D

Puc. 1. Touku A i D
JIeXKaTh Ha MPAMiH a,

a Touxku B i C He jmexarn
Ha IpAMi a

a

Puc. 2. IIpawmi a i b mepe-
TUHATHCA B Toulli C

A B

Puc. 3. IIpsima ¢ IpOXOAUTH
yepes Touku A i B

www.e-ranok.com.ua
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Po3ain . EneMeHTapHi reoMeTpuyHi dirypit Ta iXHi BNaCTMBOCTI. B3aeEMHe pO3MILLEHHS NPAMYX Ha NNOLLMHI

Axcioma — BifL TPELE”
KOrO «aKCioe» =
sarafbHONPUAHATAV
6e3nep€‘*HV“7‘. AKNV
e BUKNVKAE CyMHIBY

A C B

Puc. 4. Touxa C Je:KUTH
Mix Toukamu A i B

A1 A A2
Puc. 5. Touka A giniuTs
npsAMY @ Ha JBa IpoMe-
i AA i AA,

Ilro BiacTMBiCTh Ha3UBAIOTh aKCiOMOIO IIPOBeE-
IEeHHA IIPaMol.

AKCiOMa npoBedeHHA NPAMOi

Yepe3 Oyab-sKi ABI TOYKM MOXHa MPOBECTU NPSMY, i 10
TOFO X TiflbKX OAHY.

I3 mporo BuUIINBAE, IO ABi IPAMi He MOMKYTH
MaTH ABi um Oijbllle CIiIBHMX TOYOK: BOHU a00 Ma-
I0OTh OLHY CIHiJIbHY TOUKY, 400 He MAlOTh CHiIbHUX TO-
yok yaaraji. IIpamy 3 BubpanuMu Ha Hill 1BOMA TOU-
KaM{ MOKHA IO3HAUATH BEJIUKUMHU JIiTepaMu, SKUMU
Ha3BaHO IIi TouKu. Tak, IpAMy Ha puc. 3 MOKHa Ha-
3BaTu mpamoio AB a0o mpsamoio BA .

Yepes TpU TOUKM ILIOIIMHU HE 3aBXKIU MOXKHA
mpoBectu mpamy. Tak, Ha puc. 1 He MOKHA IIPOBECTHU
npaMy uepes Touku A, B, D.

Ha puc. 4 Touku A, B, C mexaTh Ha OmHii
npamiit, npuuyomy Touka C nexumdv mix mouka-
mu A i B. MoHa Tako)X CKasaTH, II[0 TOUKH A
i B nexcams no pisui 6oxu Bix Touru C.

Touxku B i C nexcamsb no odun 6ix Bij Touku A,
aTouku A i C nemcamv no odun 6ix Big Tourku B.

AKCIOMd pO3MiujeHHA MOo4OK Ha NPAMI

I3 TPbOX TOHOK Ha MPAMIN OfIHA i TiNlbKK OfHa NEXUTb MiX
IBOMa iHLLVMMW.

1.3. NpomiHb

Bynp-aka TouKa AiJUTH IPAMY Ha JBi YaCTUHU
(puc. 5). KoxxkHYy 3 muX YacTMH MOYKHA YMOBHO BBa-
JKaTH! IOJIOBUHOIO IIPAMOi, TOMY YTBODPEHi YacTHWHU
mpAMOi AicTaJau Has3BYy «HiBIOpaMi», abo iHaxime —
IIpOMeHi.

www.e-ranok.com.ua
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2 nanox

§1. leomeTpryHi dirypu. Touka, Npama, NPOMiHb

MpomeHeM (abo NIBNPSAMOIO) Ha3MBAETLCA YACTVHA
NPAMOI, L0 CKNAJAETbCS 3 YCIX TOHOK L€l MpAMOI, fKi ne-
aTb MO OAMH OiK Bif, OesKoi JaHOl Ha Hil TOYKM, a Takox
camol L€l ToykK. [lJaHa TouYKa Ha3MBaETLCA MOYATKOBOKO
TOYKOIO (a0 MOYaTKOM) NPOMEHS.

Ha puc. 5 Touka A — mouaTKOBa TOYKA JBOX
mpoMeHiB npamoi a . Ilpomeni, gk i mpami, MokHa TI0-
3HAYATH MAJIMMHU JATHHCHKUMU JIiTepaMu abo 3a ABO-
Ma TOUKAMM: ITOUYaTKOBOIO (00OB’I3KOBO Ha IIEPIIIOMY
micril) i e Oyab-TKOI0 TOUKOIO I[HOTO ITPOMEHS.

Tak, mpomiHb Ha puc. 6 MOKHA MMO3HAYU-
™ b abo BC , ane He MokHa mmosHauutu CB.

[1Ba pi3Hi MPOMEHI OfHIEl MPAMOI 3i CMiNbHOK MNO4aTKOBOIO
TOYKOIO Ha3nBaloTbCA AOMOBHANIbHUMU NPOMEHSAMMW.

Ha puc. 5 AA, i AA, — [ONOBHAIBHI IIpoMe-
Hi. BoHM mOmIOBHIOIOTH OAWH OJHOTO OO0 IPSIMOI a
i MarTh TiJBKY OJHY CHiJIBHY TOUKY — IXHif 1O-
YaTOK.

3aaava
Ha npamiti Touka C nexutb Mix Toukamum A i B. Yu
MOXYTb npomeHi AB i AC 6yTu AONOBHANbHUMU?
Binnosiab obrpyHTyMTE.
Posg'asaHHA

Hexati A, B i C — paHi Touku (puc. 7). OcKifbku
Touka C nexuTb Mix Toukamu A i B, To Touku C i B
nexaTb Mo OAWH 6iK BiA TOYKU A, OTXe, BOHU HanexaTtb
OAHOMY NPOMeHHO 3 novaTkom A. Llelt npomiHb mMox-
Ha Ha3satu AB abo AC. TakKuM YUHOM, AGHI MpOMeHi
36iraroTbCs, TOMY BOHU He € AOMOBHANBHUMM.

Bianoeiab: He MOXyTb.

b
B C
Puc. 6. IIpomias BC
A c B
Puc. 7
9
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Po3ain . EneMeHTapHi reoMeTpuyHi dirypit Ta iXHi BNaCTMBOCTI. B3aeEMHe pO3MILLEHHS NPAMYX Ha NNOLLMHI

B

A C D
0

Puc. 8. [lo mosacHeHHA
MOHATTS «IOMOBHAIbHI
TIPOMEHi»:

a)

0)

10

mpomerni MN i MK
HE € JOIMOBHAJbHUMU;
npomeri AB i CD

HE € JOIOBHAJBHUMU

1.4. O3HAYeHHA i 1020 ponb
y 2eomempii

Y 1. 1.3 onucaHo JBa MOHATTA: «IIPOMiHb», IKe
BiZloMe BaM i3 Kypcy MaTeMaTUKU 5 KJacy, i HoBe —
«IOMOBHAJIbHI IPOMeHi». 3aBAAKHU IIM OIKCAM MOXK-
Ha YiTKO yABUTH, AKi came (irypm posmismaroThbCHd.
Hagegeni omrcu € 03HAY€HHAMMW; BOHU BKa3yIOTh Ha
0co0JIMBOCTI omucanoi (Girypwu, 110 BigpisHAOTE i1 Bix
iHImMIUX Qiryp.

IIpounTaemo 1te pas3 O3HAUEHHS JOIOBHAJIBHUX
MIPOMeHiB. fIKIO B HbOMY HPOIYCTUTH JIUIIIE CJIOBA
«omHiel mpsamoi», To mpomerni MN i MK na puc. 8, a
IOBeleThCA BBasKATU MOMOBHAJNBHUMH. Koiu K He
YTOUHUTH, IO JOTMOBHAJIBHI IIPOMEHi MOBMHHI MaTH
CIIiJIBHUY ITOYATOK, TO IpoMeHi AB i CD Ha puc. 8, 0
TEX CJIiJ HA3BaTU JONOBHSJIbHMMU. TaKUM UYHHOM,
IIi 3MiHeHi o3HAUEHHS He ONMMCYBATUMYTh TOI O0’€KT,
KU MW MaeMO Ha yBasi.

Ile cBigumTh TpPO Te, AK BAKJIUBO MPUAIIATHU
yBary KOXXHOMY CJIOBY B O3HAUEHHI: TIILKK TaK MOK-
Ha II0-CIIPABKHLOMY 3PO3YMiTU reoMeTpiio.

3anumaHHa i 3a0adi

YcHi Bnpasu

1. Ha npsawmiii AB moszaueno Touky C. Yu jgexuth Touka A Ha mps-
mitt BC ? Yu mexxkuth Touka B Ha mpamiin AC ?

2. Tourka A J1exuTh HA IPAMIA ¢, a Touka B He JIeKUTh HA IPAMIA c .
Yu neperuHaoThea mpami ¢ i AB? SIKIo Tak, TO Ha3BiTh TOUKY IXHBOT'O

IIepeTuny.

3. UYepes Touky A mposemeHo ABi mpsami. Yu MOKYTH Ii mpami maTu
crmisibHy TOuKy B, Bigminmy Big Touxm A ?

4, Touxa B nexuTh Ha OpaMii mMixk Toukamu A i C. fAx posmimeni
roukun B i C BigHocHO Touku A ?
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§1. TeomeTpuuHi dirypu. Touka, Npama, NPOMIHb

5. Ha npawmiii nosuaueno touku K, L, K I M N
M, N (puc. 9).
Cepen mosHAUEHUX TOYOK HA3BITH:

a) TOUKY, IO JIEXKUTh MiK ToukamMu L i N;

0) TOUKH, II[0 JIeXKATh MixkK Toukamu K i N;

B) IBi TOUKH, IO JIEKATh II0 OAWH OiK Bim Touku L;

T) TOYKY, IO pisHi O0KU Bin AKoOI Je:kaTb Touku K i M.
6. Ha mpomeni AB moszaueso Touxky C. Un moxke Touka A Jeskaru
mixk roukamu B i C? Yu moxke Touka B jexaru mixk toukavmum A i C?
7. IIpomeni DE i DF — pgonmoBHsubHi. fIka 3 Touok D, E i F j1exurh
MixK mBOMA iHITMMMI?
8. [IBa mpoMeHi MAIOTh CIILJIBHY IIOYATKOBY TOUKY. Uu 060B’I3K0BO BOHU
€ IOIOBHAJIbHUMU?

Puc. 9

\ . .

lpadiuHi BNpaBwm

9. [IlposexiTs mpaMmy.
a) Ilosmaure Touku A i B, 1o JiekaTh Ha IIili mpaAMif, i Tou-
ku C i D, 1mio He Je:kaThb Ha Hil. IK MOMKHA IMO3HAYUTH ITI0 IPAMY?
0) IIpoBexiTh I1Te opHy npamMy ueped Touku A i C. CKinbKU CHiJIbHUX
TOUYOK MAaIOTh MOOyZOBaHI mpAMi?

10. Ilosmaute TOuKy A .
a) IlpoBenits mpominb i3 mouaTkoM A i mosHauTe HA HBOMY TOUKY B.
Hasgits mpamy, uacTuHOIO AKOI € mpominb AB.
0) IlpoBeniTh mpoMiHb i3 mouaTkoM B, 1[0 He IPOXOAUTEL UYepe3 TOU-
Ky A . Yu Mo:kHa HasBaTu MoOynoBaHU mpoMins BA ?

42 TncbmoBi BNpaBun

PiBeHb A
11. Ilosmaure Touku B i C. IIpoBenirs uepes Hux npamy. IIposemits 1me
OIHY IIPAMY TaK, 100 BOHA IIPOXOAMJIA Yepe3 TOUKY B, aje He IIPOXOLIIa
yepe3 TouKy C . CKimbKU CHiJIBHUX TOYOK MAIOTH IIi mpaMi?
12. Ilosmaute ABi TOUKH I Bifi pyKU IPOBELIiTEL yepe3 HUX Ipamy. Ilepesipre
MIPaBUJIbHICTE IMOOYLOBU 34 AOIIOMOIOI0 JiHiMKM. SIKOI0 aKcioMo0 BU CKOPHU-
craauc?

1
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13. Ha npawmiit toukn E i F jexarb mo pisHi 60ku Bix Touku D. Sk
poswminteri Toukn D i F Bigmocuo Touku E ? Uu mosxe Touka F Jexaru
MixK Toukamu D i E?

14. Touxku M i N ne:xarTh Ha IpaAMili mo oguH 6ik Big Toukn K. fIka 3 mux
TPHOX TOUOK He MOJKe JIeXKAT! MixK JBoMa inmumMu? Bigmosigb oOrpyHTYIITE.

15. Ilosmaure Touku A i B. Ilposexits mpominbs AB. Yn € JONOBHAIL-
HuMu npomeri AB i BA?

16. Ha npsawmiii mosHaueno aBi Touku. CKiIbKM IIap IONMOBHAJIBHUX
IIPOMEHIB IIPH I[LOMY YTBOPHJIOCS?

17. TloGyxyiiTe momoBHANBHI mpomeHi PQ i PR . Hassirs TOUKH, IO Jie-
JKaTh M0 oauH OiK Bix Touku R . Yu meKuTh Touka @ Ha mpomeni RP?

PiBeHb b

18. Mano yoTupy TOUKHM, IPUUYOMY HiAKi TpM 3 HUX He JeXaTh HA ONHii
npamii. Yepes KoKHI ABi 3 JaHUX TOYOK IpoBeaeHO IpaAMYy. CKiJIbKU BChO-
r'o IPAMUX IPOBeJeHO0?

19. Touxku A, B, C nearh Ha OHiA NpaAMil, a Touka D He JeKUTH HA
it opamii. Yepes KoxKHi [Bi 3 JaHMX TOUYOK IpoBegeHO mpamy. CKiabKu
BChOT'0 NIPAMUX ITPOBENEHO?

20. Ha muaaxy 3 JHimpomeTpoBcbKa A0 XapKoBa aBTOMOOLIL IPOLKIMKAE
KpacHorpan, a Ha muisaxy 3 KpacHorpaga mo JluimpomerpoBchka — Ilepe-
menuHe. SIke 3 MUX MicT posTaroBaHe Ha ILIAXY 3 Xapkosa ao Ilepere-
nuHOro?

21. Ha npsawmiii nosmauveno touku X, Y, Z, npuuomy Toukn X 1 Y
JIeXKaTh 1o OAMH OiK Big Toukum Z, a Touku X i Z — mo oauH OiK Bix
TouKu Y. fIKa 3 TPhOX TOUOK JIEXKUTH MiXK JBOMA iHITHMI?

22. Touka C ymexuTh Ha mpoMeHi AB, a Touka B — na nmpomeni CA . fIka
3 IIUX TPHOX TOUOK JIEXKUTb MiK IBoMa immumu?

23. Toukm A, B i C nexarp Ha OJHIN mpaAMili, IpudyoMy IIpome-
Hi AB i AC He € HONOBHAJNBHUMHU, a Touku A i C Jjexarhb mo OOWH
0iK Bim Toukm B. fIKa 3 X TPHOX TOUOK JIEKUTh MiK ABOMA iHIIIMMU?
24. Yu MoKyTh [Ba IPOMEHI ofHiel mpaMol He OyTH HNONOBHSAJILHUMMU?
3po0biThL PUCYHOK.

25. [IBa mpoMeHi MaiOTh €IUHY CIiIbHY TOUKY. UM € TaKi IpOMeHi [0IoB-
HAIbHUMU? 3p0o6iTh PUCYHKU.

www.e-ranok.com.ua

2 nanox



2 nanox

§1. leomeTpryHi dirypu. Touka, Npama, NPOMiHb

PiseHb B
26. CKiIbKM IpAMUX Tpac HEOOXiJAHO IPOKJACTH, 100 CIOAYUUTH Oyab-AKi
JIBa 3 YOTUPHOX MicT? Po3ridgHbTe BCi MOKJINBI BUNIAAKU. 3pO0ITh PUCYHKN.
27. Tano Tpu npsami, npuuoMy OyAb-aKi ABi 3 HMX mepeTuHaThesd. CKiIbKu
TOUOK MEPeTHHY MOKe yTBopuTucs? PosridgHbTe BCi MOKJINBI BUIATKH.
3polbiTh PUCYHKM.
28. Sk maoThL OyTH PO3MIilEH] HA IJIOIMIMHI 71 TOYOK, IJ00 BOHM BA3HAYAIHA
piBHO n TpAMUX, AKIIO n>2 7
29. Ha npsawiit mosHaueno Touku A, B i C. CKiIbKHU pi3HUX IPOMEHIiB
MOJKHA HA3BaTU 3a JOIOMOrOI0 ITMX TOUYoK? CKiNbKHU cepel IMIUX IIPOMEHiB
map JOMOBHAJBHUX HpoMeHiB? Uu 3MiHUTHCS BiAIOBiAbL, AKIIO HAaHI TOUKU
He JIeXKATh HA ONHIN mpAMii?

C NoBTOpeHHA nepep BMBYEHHAM §2

TeopeTnyHun maTtepian

e IpAMa Ta BiApi3oK
¢ moOymoBa i BuMipioBaHHS BipisKiB

3apaui
30. Ha npsawmiii Touka B nexuth Mk Toukamu A i C. Yum icuye Ha 1iit
IPAMIT TOYKA, IO JEKUTh MiK TOUKAMIU:
a) A i B, ame He JeXUTh MixK Toukamu A i C;
0) A i C, ane He JeuTh Mixk Toukamu A i B?
31. Ha npsawmiii mosHaueHo II’ATh TOUOK. BusHauTe, AKi 3 HaBeJeHUX TBEP-
IKEeHDb € ITPaBUJIbHUMU:
a) Oyab-sKi Tpu 3 JaHUX TOYOK JIeKATh MiK JBOMA iHINTMMU,
0) cepen JaHUX TOUOK 3HAUIYTHCA TPHU, IO JeKATh MisK ABOMA iHIIINMU,
B) cepen JAHMUX TOUOK iCHYe MpUHAWMHEI OfHA, IO He JIEXKUTh MiXK IBO-
Ma 3 PeIlTH IIUX TOUOK;
I) cepeln NAaHUX TOUOK iCHYe PiBHO OfHA, IO He JIEXKUTh MisK JBOMA
3 PeITH IUX TOUOK.

13
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§2 BiOpi30K. BUMIipioBaHHSA
ma BiOKNAOAHHA BiOpi3KiB.
BiocmaHb MiX 0BOMA MoYKamu

2.1. O3Ha4eHHA Bidpi3Ka

Byap-axuii nmpoMiHb € YACTHMHOIO IPAMOi,
«0OMEesKeHO0I0» 3 OTHOrO OOKY IIOYATKOBOIO TOUKOIO.
Posriauemo Terep BiApi30oK — UYaCTHMHY IPAMOi, «00-
MesKeHy» TOUKaMU 3 000X OOKiB.

O3Ha4eHHs

Bigpi3KOM Ha3uBaETHCA HaCTMHA MPAMOI, L0 CKNAAAEThCS
3 [BOX AaHMX To4oK Ljei npsamoi (KiHWiB Bippi3ka)
M yCiX TOYOK, WO flexaTb MK HAMW.

A B

Puc. 10. Bigpisok AB —
vacTuHa npamoi AB

A ¢, B C,

Puc. 11. Touka C, nexuTh
Ha Bigpisky AB, Touka C,
He JIeXKUTH Ha Bigpisky AB

1

14

Bigpisok mosHauaioTh, 3aMMUCYIOYM HOr0 KiH-
i B moBimbHOMY mopAnKy. Tak, Bigpisox Ha puc. 10
MOJKHA Ha3BaTHU «Bifpidok AB» abo «Bimpizox BA».
OueBujHO, 110 Bifipisok AB € wacTuHOO IpsaMoi AB.
IIpu iboMYy cJtify PO3pisHATH, HAETHCSI PO MPAMY AB
Yy Ipo Bimpisox AB.

Aximio posrisgHyTu pasom iz Toukamu A i B
SAKYCh iHIITY TOUKY IIPAMOI, TO, BIATIOBiTHO IO aKcioMu
PO3MiIIeHHSA TOYOK Ha MPSAMili, BOHA a00 JEKUTH MiK
roukamMu A i B, To6TO HaJeXUTL BiApisky AB
(za puc. 11 Takom Toukoi € C;), abo He JIeKUTH
Mixk Touxkamu A i B, ToOTO He HAJNEXKUTL Bifpis-
Ky AB (ua puc. 11 takowo Toukomwo € C,).

2.2. PiBHicmb Bidpi3kiB. CepeduHa
Bidpi3ka
O3Ha4yeHHsA

[Ba BiApi3ky Ha3vBalTbCH PIBHUMM, SKUIO BOHM
CYMILLIAIOTHCA HaKMadaHHSM.
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B
1
Al./‘
B
1
A@A) D E F
Puc. 12. Bigpisku AB Puc. 13. Bigpisku AB Puc. 14. Tourka E —
i A B, cymimaroTbca Ha- i AB, He cymimaoTrscsa cepenuHa Bigpiska DF

KJIaTaHHAM HaKJagJaHHAM

Hanecemo Binpizoxk A,;B, Ha mposopy IIiBKy I HakJageMo Iioro
Ha Biapisok AB Tak, mo6 Touka A, 36iriaca 3 Toukoo A i mi Bifpisku
MaJu iHmi cmiapHI TOUuKH. SIKIMO Touka B, CyMICTHTbCA 3 TOUKOH B
(puc. 12), To Binpisku AB i A, B, € piBauMu (numyTs Tak: AB=A B,).
Slkmio s Touku B i B, He CyMiCTATHCA, TO MEHIINMM i3 ABOX BiJPIi3KiB €
TOH, AKUHA CTAHOBUTH YACTHHY APYTrOro.

Ha puc. 13 Touka B, cymicTmiaacd 3 [JedKOI TOYKOI Bigpis-
Ka AB, BigMmiHHOO Big Toukum B, ToMy Bigpisok AB Oimbminii, HixK
Bigpisok A, B,. Koporko 1e nosnauaors Tak: AB> A B, .

O3Ha4YeHHS

CepeauHoOIO Bifpi3Ka Ha3MBaETbCA TOYKA Bifpi3Ka, WO AiNUTL MOro HaBmMifl
(TobTO Ha ABa piBHI Bigpi3KM).

Ha puc. 14 Bigpisku DE i EF piBHi, ToOTO TOuKa E — cepenmHa
Bimpiska DF . 3asBuuaii Ha PUCYHKaX PiBHIi BiApisKu Mo3HAUYaIOTHh OTHA-
KOBOIO KiJIbKICTIO PUCOK.

2.3. BUMIiploBaHH ma BiOKNAOAHHA BiOpi3KiB

BaximuBoo BiacTuBiCTIO BifpisKa € #oro moB:KuHA. BoHa Bupa-
JKAeThCAd JONATHUM UMCJIOM, IO MOKe OYyTH BH3HAUEHe IOPiBHAHHSIM
IIAHOTO BimpisKa 3 BiAPi3KOM, IPUUHATUM 3a ONWHUIII0 BUMipIOBAHHSI,—
ONVMHUYHUM BiApiskoM. 3a OAMHMUYHUKA MOKHaA oOpaTu OyAb-AKUN
Bigpisok. Ha mpakTuiii o0upaioTh OTMHUYHI BiApisKM 3aBAOBKKU 1 MM,
1 cMm, 1 M Torrio.

15
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C

D E

0 M 1 2 3 4 5 6 7 8 0 10 11 12 13

Puc. 15. BumipioBaHHA Bifpiska 3a JOIOMOTOIO JiHiHKHU

16

Hanpuknan, Ha BuMiproBaJbHIN JIiHiHII, AKOIO MM 3a3BUYAN
KOPHUCTYEMOCS, MaJIi IOAIJIKK 3aJal0Th OAMHWYHI BiIpi3KH 3aBIOBKKU
1 mimimerp, a Benuki — 3aBHoB:KKu 1 cantumerp (puc. 15).

IIpuknagatoun JiHiIAKY OO0 ZAHOTO BiApiska, MU BU3HAUYAEMO
AOBXWHY Bigpi3ka. Yucso, 110 BUpakae JOBKUHY Bifipiska, 3aJeKUTh
BiJ OIVMHUIII BUMipIOBaHHSI.

Ha pwuc. 15 gos:xmua Bigpiska CE gpopiBHIOE 70 MM, aGo 7 cwM,
abo 0,07 m Tomo. loB:xkuua Bigpiska CD pmopiBHIoe 3 cM, a Biapis-
ka DE — 4 cm. MosxkHa ckasartu, 1110 Bigpisok CE CKJIaZaeThcs 3 IBOX
yactud — BigpiskiB CD i DE . Touxka D mexuth Mixk Toukamm C
i E, a moB:xuHa Bifgpiska CE mopiBHIOe cyMmi moB:kuH Bigpiskis CD
i DE (uumyTts Tak: CD + DE = CE).

ChopmyaoeMo akcioMy BUMIipIOBaHHS Ta BiAKJIaJaHHSA Bigpiskis.

AKCiOMA BUMIipIOBAHHS BiOpi3KiB

KoxXHWI BIAPI30OK MaE MeBHY AOBXWHY, LLO BUPAXAETbCA AOAATHUM YUCIOM
y 3aaHVX OAMHULAX BUMIpPIOBaHHA. JOBXMHA BiApi3ka AOPIBHIOE CyMi SOBXMH
YaCTWH, Ha AKi BiOPI30K AiNUTLCA BYOb-FKOI0 MOro TOYKOLO.

AKcioma BiOK1a0aHHA BiOpi3KiB

Ha Oyab-skoMy MPOMEeHi Bif MOro No4aTKoBOI TOYKM MOXHA BiIKNacTu Bigpi3ok
3a0aHOi JOBXWHW, | TiNbKW OAMH.

OueBugHO, 1[0 BUMIpIOBAaHHS BiPi3KiB IIOJIATae B IIOCIiJOBHOMY
HaKJAaJaHHI HA 3aJJaHNI BiIPi3oK IIEeBHOI KiJIBKOCTI OMMHUYHMNX BiAPi3KiB.
Tomy pieni 6idpisku matome piéHi do6ksuUuHU, a OGinbuwull 6i0pi3ok mae
6invwy doexncuny. CupaBAKyeThCA I iHIIE TBEPIKEHHA: AKULO 6i0Pi3KU
marwomby piéni 006HUHU, MO 60HU Di6Hi, a Oinbuwum i3 060x 6i0pi3kis
€ moi, akui mae 6invuy dosxcuny. TakuM YWHOM, IJIg HNOPiBHAHHSA
BiIPi3KiB MOKHA MOPiBHATHU iXHi MOBXKUHU.
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§ 2. Bigpizok. BumipioBaHHA Ta BigknagaHHA BiApi3kie. BiactaHb Mix ABOMA TOYKamu

NoB:xuuy Bimpiska AB Ha3WBAIOTb TAKOXK BiACTAaHHIO MK TO4Y-
Kamm A i B. Yacro, Ka:xyuu «Bimgpisok AB », MU MaeMo Ha yBasi Horo

TOBIKUHY.
3aaaua &

Ha npomeHi AB nosHauyeHo Touky C, npuyomy AB =
= 12 cm, BC = 7 cm. 3Hanaitb [OBXUHY Biapiska AC.

Posg'asaHHs A B ¢
PosrnaHemo aga Bunaaku posmileHHa Touku € Ha a
npomeHi AB.
1. Touka C He nexutb Ha Biapisky AB (puc. 16, a). A c B
Toni Touka B nexutb Ha Biapisky AC. 6
3a akciomoro BUMIprOBAHHA Biapiskis AC = AB + BC, PUc. 16

T06T0 AC =12 + 7 = 19 (cMm).
2. Touka € nexutb Ha Biapisky AB (puc. 16, 6).
Toai AB = AC + BC, 10670 12 = AC + 7.
Takum umHom, AC = 12 - 7 = 5 (cm).
Bipnoeiab: 19 cm abo 5 cm.

3anumaHHa i 3a0avi

YcHi Bnpasn

32. Ha npawmiii mosHaueHo Tpu Touku. CKiJIbKHU BiApisKiB mpu mbomy
YTBOPUJIOCA?

33. Ha npamiii Touka A jexunutsb Mixk Toukamu B i C. fIkuii i3 Bigpiskis
3 KIHIAMA B IIUX TOUYKAX € HAWOLIbIIUM?

34, dxmo Touxka C jexuTh Ha Bifpisky AB, TO BOHA JeXHTh 1 Ha
npomeHi AB. Uu € nIpaBUJIBHUM TaKe TBepPIKeHHI?

35. dAxmo Touka C nexursr Ha mpoMeHi AB, To BoHA 000B’A3KOBO Jie-
JKUTDH 1 Ha Bifmpisky AB. Yu € mIpaBUJILHUM TaKe TBEPIKEHHI?

36. Yu moxxHA PO3OUTH IPAMY Ha Bifpisok i asa mpomeni? fIkimo Tak, To
YW MOXKYTh OTPUMAHi MPOMeHi OyTU ITOMOBHAJILHUMU?

17
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37. Touku A, B i C nexarb Ha ofHill npamiii. Biapisox AB 6iabiiumii,
Hix Bigpisok AC . Yu moxe Touka C nexaTu Mixk Toukamu A i B? Um
Moike Touxka A Jjexaru Mixk Touxkamu B i C?

38. Bigpisku AB i BC piBHi # jexars Ha ogHili npamiii. Ika 3 To-
4ok A, B, C jgexXurs MiK ABOMA iHIIHIMMA?

MpadiuHi BNnpaBwm

39. Ilposexirs NpoMiHL i3 mouyaTKoM y Toumi A .
a) Ha nmromy mpomeni BigkmamiTh Bigpisok AB, 110 mopiBHioe 6 cM,
i mosHauTe HaA IbOMY BiApisKy Toury C.
0) BuwmipsaiiTe goB:xuHY Bigpisxa AC.
B) O0umciiTs moB:xkuHy Bimpiska CB. IlepeBipTe oTpuMaHUi pPesyJib-
TaT BUMipIOBaHHSIM.

40. IIposexiTs mpoMiHb i3 mouaTkoMm y Touri C .
a) Ha npomy mpomeHi Bigkmamits Biapisok CD , 1o mopiBHIOE 4 cM.
0) Ilo6ynyiiTe Touky E Tak, mo0 Touxka [ Oyia cepeiuHOIO Biapis-
ka CE. fIxoro € moB:xkmHa Bifgpiska CE ?

42 MNucbmoBi BNpaswm

PiBeHb A

41. Ha npsawmiit touka M gesxutb misk Toukamu K i N . 3Haigites m0B-
JKUHY Bipiska:

a) KN, axkmo KM =2,9 cm, MN =4,1 cwm;

0) MN, akmo KN =8,3 cm, KM =5,8 cm.
42. Toukn B i C nexarb Ha Biapisky AD, axuii gopismioe 10 cm.
3HalifiTe goBKuUHYy Bigpiska BC, axmpo AB=2,4 cm, CD=3,6 cwm.
43. Ha Biapisky MN mnosnaueno Touku P i R tak, mo MP=PR=RN.
3pobiTh pucyHoK. ki 11e piBHI BigpisKy 3 KiHIAMU B TaHUX TOUKAX YTBO-
puIucs Ha PUCYHKY?
44, Ha upawmiit Touka B jexurtb mik Toukamu A i C. fAki 3 Bigpiskis
i3 KiHIEMHY B X TOUKAX MOMKYTh OyTu piBHEMu? Bigmosigb oOrpyHTYiiTE.
45, Ha npomeni 3 mouarkom A mosHaueHo Touku B i C rax,
mo AB=6,4 cm, BC=2,6 cm. koo moxke OyTu moB:kmHA Bimpiska AC ?
PosrisaabTe ABa MOMKJINBI BUIIAAKM PO3MIIIIEHHA TOYOK Ha ITPOMEHi.
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§ 2. Bigpizok. BumipioBaHHA Ta BigknagaHHA BiApi3kie. BiactaHb Mix ABOMA TOYKamu

46. Hanpomeni CD mosHaueno Touky E . 3HalIiThL noB:KuHYy Bigpiska CE ,
ario CD=8 M, DE =6,2 m. CKibKU po3B’sI3KiB Mae 3amaua?

47. Ha npawmiii mosmaveno Touku P, R i S, npuuomy PR<PS<RS.
fAKa 3 MUX TPHOX TOUOK JIEXKUTH MiK ABOoMA iHIuMu? BigmoBigs o6rpyHTyiTE.

PiseHb b
48. Ha npawmiii Touka M jexuTs Mixk ToukamMu K i N . 3HaiimiTh m0B-
JKMHU BifpisKiB:

a) KM i MN, agmo KN =24 cwm, a Bigpisok KM Oinbinumii, HixK

Bigpisoxk MN , Ha 8 cMm;

0) KM i KN, agkmo MN=9 cm,a KN: KM =7:4.
49, Touku B i C sesxarp Ha Bigpisky AD . 3HAWAITL NOBMKUHY Biapis-
kKa BC, agkmo AD=10 cm, AB=6,8 cm, CD =8,3 cwMm.
50. Ha Bizpisky MN mnossadyeso Touku A i B Tak, mo MA=
=7 mm, AB=4,3 mm, BN =5,1 mMm. 3HaigiTs, T0B:KUHY Bimgpiska MN .
PoarnsaabTe BCi MOMKJINBI BUNAIKH.
51. Ha mpomeni 3 mouatkom A mosHaueHo Touku B, C i D, mpudo-
My AB=4 cm, BC=5,2 cm, CD=2,4 cm. ko0 mMoxxe OYyTH JOBXKUHA
Bimpiska AD ? PosrisHbTe BCi MOMKJINBI BUIAIKH.

52. Touka C — cepenuHa Bigpiska AB, a Touka D — cepenuHa
Bigpiska AC . 3HaWIITh HOBKUHY Bifpiska:

a) BD, axmo AC=16 cwm;

0) AB, axmo BD =12 cwm.
53. Ha npsawmiii nossaueno touku M, N i K, npuuomy Bigpisox MN
Oinmpmuii, Hisk NK, a Bimpisok NK He € HallMeHIIUM cepel yTBOpe-
HUX BigpiskiB. AKwuii 3 orpuManmx BigpiskiB maiimenmuii? BigmoBigb
00T pyHTYITE.
54, Touku A, B i C nexarb Ha ofHii mpamiii. Hassite HanGinbIImi i3
BiZIpisKiB 3 KiHI[AMU B ITMX TOUKAX, AKIIO Touka C JIeXKUTh Ha IIpoMeHi AB,
a rouka B — Ha mpomeni CA . Bigmosins oOr'pyHTyHTE.

PiseHb B
55. Ha npawmiii mossaueso Touku A i B, BigcTaHb MiK AKUMHU CTaHO-
BUTB 6 cM. OnuUIITiTh PO3MIIIIeHHA Ha IIill MpaMilt ycix Touok M Takux, II10:

a) AM+MB=8 cwm;

0) AM+MB=6 cwm;

B) AM=2MB.
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56. Binpisox mopineHmil TppOMa TOYKAMU HA YOTHPHU YACTUHU, KOMKHA
3 AKuUX HopiBHIOE a . CKiJIbKM HpH IIbOMY YTBOPHJOCS PiBHUX BiApPisKis,
IOBXKIHA AKUX He JOpiBHIOE a ? BusHauTe iXHi JOBKUHU.

57. Touxka C nexuTh Ha BiApisky AB. JloBemiTh, IO BiACTaHb Mid ce-
penuHamu BigpiskiB AC i CB He 3ajeXuTh Big posmimenas touku C.
3HaigiTe 1o BigcTanb, axifo AB=20 cwm.

58. Touka C ne:xuthb Ha Bigpisky AB. 3HAUIITh NOBXKUHY Bigpiska AB,
AKIO BificTaHb MiK cepenmHamu BinmpiskiB AC i CB mopiBHIOE 5 cM.
59. Bigpisku AB i CD nexaTh Ha OfHill mpsamiii. [oBefiTh, 1[0 KOIU
BOHHM MAalOTh CIiJIbHY cepenuny, To AC=BD.

60. Ha npawmiit mosmaueno touku A, B, C i D, npuuomy AB=CD.
Yu yTBOPUJINCS IPU IILOMY iHII piBHI BiApisKu 3 KiHIAMY B IIUX TOUKAX?
SAxmo Tak, To HOBEemiTH IXHIO PiBHICTb.

’ @
s [oBTOpeHHA nepep BMBYEHHAM §3

20

TeopeTnyHUN maTtepian

* KyT
e moOyZoBa I BUMipIOBaHHS KYTiB

3apaui
61. 3 Touku A nposeneno nmpomeni AB i AC, 1m0 He € NONOBHAJILHAMA.
Yu 000B’s3KOBO IIi IpPOMeHi 30iraTuMyThbcs?
62. Bigpiskm BD i DK MawoTh €IuHY CILIBHY TOUKy D .
a) Yu 060B’A3K0BO TouKa D Je:KuTh MisK Toukamu B i K ?
0) Yu Moxke AKach IpAMa, IO He IMPOXOAUTHL uepe3 TOUKy D , mepe-
THUHATH O0M/BA IIi BigpisKu?
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§3 Kym. BumipioBaHHs

ma BiOKNAOAHHA KymiB.

bicekmpuca Kyma

3.1. O3Ha4yeHHAa Kyma

BuBuaroum JONOBHAJIBHI IPOMEHi, MU PO3IJIA-
IaJgy BUIIANOK, KOJIM OBi IiBOpsaMi omHiel mpsamoi
MAaIOTh CIILJIBHY IOYaTKOBY TOUKY. Po3srisHemo Te-
Iep TOM BUNIAJOK, KOJU IBi IIiBIPAMI MAOTh CIiJILHY
IIOYaTKOBY TOUKY, ajie He 000B’SI3KOBO € IIiBIIPIMUMU
oxHiel mpAMOi.

O3Ha4YeHHs

KyTOM Ha3vBaeTbCs reoMeTpryHa irypa, Lo CKafaeTbCs
3 ABOX npoMmeHiB (CTOPiIH KyTa), ski BMXOAATb
3 ofiHi€l To4kM (BEPLUMHU KYTa).

nsg mo3HaueHHSA KYTiB BUKOPUCTOBYIOTH
sHak <. Ha pwuc. 17, a 300paskeHo KyT i3 Bep-
muHoI B, cTopoHaMu AKOTO0 € HpoMeHi a i b
(a0 BA i BC). lle#t KyT MOKHA TIO3HAYUTU OJHUM
is Takux cmocobis: LB, LABC, ZCBA, Z(ab),
Z(ba). SKIIO KyT I03HAYAIOTH 38 BEPILIHOIO Ta JBO-
Ma TOUYKaMM HA CTOPOHAX, TO BEPIIMHY 000B’SI3KOBO
BKa3yIOTh Ha ApPyromy Micii. IHOmI KyTHu mosHavaoThb
rpenbpKuMu Jgitepamu (d, B, v, ...) (puc. 17, 6) abo umc-
aamu (puc. 17, 8).

CTopoHM KyTa OiJSTh IJIOIIMHY HA ABi YacTu-
HU, KOXKHY 3 AKUX MOXKHAa BBaKaTU 6HYMPIUHBOIO
obaacmio kyma. B 7 xnaci Gymemo posrisagaTy Jiu-
1I1e Ty, SAKa IOBHICTI0O MiCTUTEL OYAb-IKUI Bigpi3oK i3
KiHIIAMU Ha cTOpOHAX KyTa (Ha puc. 17, a ii 3amTpu-
xoBaHo). I[IpoMiHb, I1T0 BUXOAUTH i3 BEPIIUHU KyTa
i mpoxoauTh y WOro BHYTPilIHiN oOisacti, diiumos
yell kym na 0éa kymu. Ha puc. 18 npomias BD
minmuth KyT ABC ma xytu ABD i DBC.

a

rd
pd

Puc. 17. IlosHaueHHS KyTa

a
A
D
B c b
Puc. 18. IIpomias BD

minmuts Kyr ABC Ha nBa
KyTH

a
A
7
B c b

o

6
1

B
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O3Ha4eHHs

PO3rOpHYTV|M KYTOM Ha3MBa€ETbCA KYT, CTOPOHU AKOro
€ JOMNMOBHAIbHUMWN I'IiBI'IpFIMl/IMl/I.

N Ha puc. 19 306pakeno posropuytuii Kyt AOB .
A 0 B IIpama AB pinuTh IJIOIIMHY Ha ABI YacTH-
HU, KOXKHY 3 AKMX MOYKHA BBaYKATU BHYTPIIITHLOIO
obsracTio posropuayToro kyra AOB . JIoMOBUMOCS TY
3 YaCTWH, AKY MU POSIJIALAEMO AK BHYTPIIIHIO, II0-
3HAUYATHU AYKKOIO.

Puc. 19. PosropuyTui
Kyr AOB

3.2. PiBHicmb KymiB.
bicekmpuca Kyma

O3Ha4eHHs

[lBa KyTV Ha3MBalOTbCS PIBHUMM, SKLLO BOHN CyMilla-
in na- I0TbCA HaKNaZaHHAM.
BicexTpuca — B B
TUHCBbKOTO «Bicy — ABIH!
KTO» — PO3TUHAIO0 ™

Ha puc. 20 zo6pasxeno xkytu 1 i 2. Haknaagemo
KyT 1 Ha KyT 2 Tak, 1100 ixHi BepmuHu 306iraucsd,
CTOpOHA IIEPITIOro KyTa CyMiCTHJIACH 31 CTOPOHOIO ApY-
TOro, a BHYTPIITHI 00J1aCTi ITUX KyTiB Oy posMilneHi
mo oxmH OiK Bif mpsaMoi, HA AKif JeKaTh CTOPOHMU,
o cyMictmaucd. SIKI0 APYTi CTOPOHM MUX KYTiB Ta-
KO CYMiCTATHCA, TO KyTH 1 i 2 € piBHUMU (THUITYTH
rak: L1=/2).

" «ce
Ta, WO PO3TVHAE HadBoO&

Puc. 20. Kytu 1 i 2 cymimnamoTbcsa HaKJIaJaHHAM
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§3. KyT. BumipioBaHHa Ta BifknagaHHa KyTis. bicektpuca kyTa

Puc. 21. Kytu 1 i 2 He cymimaroTbca HaKJIaZaHHAM

SKIO K IIi CTOPOHM HE CYMiCTATHCS, TO MEH-
UM BBa’yKaeThCA TOM KYT, CTOPOHA SIKOTO HaJje-
JKUTh BHYTPIIIHiHA obsacTi apyroro kyra. Ha puc. 21
KyT 1 € wacTuHOIO KyTa 2, TOOTO BiH MEHITINH, HiK
KyT 2 (mumryTsb Tak: £1<Z£2).

O3Ha4YeHHs

BiceKTpUNCOIO KyTa Ha3MBaETLCH MPOMiHb, LLO BUXOAUTb
i3 BEPLUMHM KyTa 1 OinWUTb KyT HaBnin (TobTo Ha ABa PiBHi
KyTH).

Ha puc. 22 kytu DEK i KEF € piBHuUMH, TO-
my npomiab EK — 6Gicexktpuca xkyra DEF . 3a3Bu-
yail Ha PUCYHKAX PiBHI KyTH ITO3HAUYAIOTH OJHAKOBOIO
KiJIbKiCTIO TYIKOK.

3.3. BUMipioBaHHa ma BiOKNAOAHHS
Kymis

BuwmiproBanHsa KyTiB Mae 06araro CIiJIbHOTO 3 BU-
MipIOBaHHAM BifpisKiB. BesmumHa Bigpiska KiJIbKicHO
BUPAKAEThCA MipOI0 (IOBIKUHOIO) BipisKa, a BeIUUn-
Ha KyTa — Miporo KyTa. Mipa KyTa BHUpaKaeTbcd J0-
IaTHUM umucjoM. Lle uncio MosKHA BUSHAUUTH BUMIpIO-
BaHHAM, ITI0 IPYHTYETbCA HA MOPiBHAHHI JaHOTO KyTa
3 KyTOM, IPUAHATAM 3a OMUHUIIIO0 BUMipIOBAHHAI.

3asBuuail Takoo oxmHHUIEI € 1 rpagyc (mo-

. 1
3HauaeThesA 1°) — KyT, L0 AOPiBHIOE —— YaCTHUHU
180

E D

Puc. 22. Ilpomias EK —
Oicexrpuca kyra DEF

Mpapyc — BiZl naTuH-
CbKOTO «rpagyc» — KpOK.
Crapogashi BaBUNOHAHN
BBaXanu, o coHsyHmii
ANCK Ha feHHomy wnaxy
«pobutk 180 KpoKiB»
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Puc. 23. BumipoBaHHA KyTa
3a JIOIIOMOTOI0 TPAHCIIOPTUPA

Puc. 24. BicekTpuca ginuTb
PO3TOPHYTUI KYT Ha ABa
npAMi KyTu

24

posropayToro Kyra. FpagycHa mipa KyTa BKasye,
CKiJNbKM KyTiB 3aBOiibIIKKM 1° Ta IXHiX yacTMH Mic-
TUThCA B IIbOMY KyTi. [JI BUMipIOBaHHA KYTiB 3a3BU-
yali BUKOPUCTOBYIOTh TPAHCIIOPTHUD, MOAIIKKM SKOI0 3a-
JAloTh Mipy KyTa B rpagycax (pmc. 23).

ChopmyaoiiMo aKkcioMu BUMipiOBaHHS Ta Bif-
KJIaZaHHSI KYTiB.

AKCiIOMA BUMIpIOBAHHSA KymiB

KoxXHWU KyT Ma€ rpagycHy Mipy, WO BUPaXaeTbCs foaat-
HUM YUCIIOM. PO3ropHyTUIM KyT AopiBHIOE 180°.

AKLWO NPOMiHb AiNNTb AaHWIW KYT Ha [ABa KyTW, TO rpamdyc-
Ha Mipa AAHOro KyTa AOPIBHIOE CYyMi FpafyCHMX Mip OBOX
OTPUMAHMX KYTIB.

AKcioma BiOKNAOAHHS KymiB

Big, Oyab-sKOro MpoMeHs [aHoi NpsMoi MOXHa BiAKIacTu
B 3afaHu Oik Big MpsMOi KyT i3 3a[aHOol rpafycHOlo
MipoIo, MeHLLOo 3a 180°, i TiNbKM OANH.

Tak, ma puc. 18 rpagycua mipa xyra ABC
IopiBHIOE cyMi rpamycHux Mmip KyTiB ABD i DBC
(e TBepAKEeHHA MOJKHA 3aIUCATH y BUIVIAAL PiB-
Hocri: LABC=/ZABD+/DBC ). Yacro, Ka:Xyuu
«kyT ABC », MU MaeMO Ha yBasi rpagyCcHY Mipy IIbO-
ro Kyra.

BicekTpuca po3ropayToro KyTta AiJiMTh HOTO Ha
IBa KyTU, KOXKHUM i3 aKkux mopiBuioe 90° (puc. 24).
Taki kyTu HasuBaioThca NPAMUMU. Ha Binminy Bix
iHIIUX KYTiB, TOBHAUYBAHUX NY:KKAMU, IPAMUN KYyT
Ha PUCYHKaX IIO3HAUYAIOTh TaK: |

1Y 7 gnaci mu OymeMo posTisifaTé KyTH, IpajycHa Mipa AKUX
He mepesBuitye 180° s GilbIl TOYHMX BUMipIOBAHb BUKOPH-

1
cToByIOThCA 1 MiHyTa (m0o3HavaeTbea 17 ) — 50 yacTUHA Ipa-

1
nyca i 1 cexyHnga (mosHavaersca 17 ) 0 YyacTUHA MiHYTH.
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§3. KyT. BumiptoBaHHA Ta BigKnapaHHA kyTie. bicektpuca KyTa

TocTpuit IIpamuit Tynuit

Puc. 25. Bugy HepOSTOPHYTUX KYTiB

3araJjioM, HEPO3TOPHYTI KYTH MOAIIAIOTECA HA TpU Buiu (puc. 25):
e rocTpi KyTn, menmri sa 90°;
e MpSAAMi KyTH, 110 gopiBHOIOTE 90°;
e Tyni KyTW, Gisbmri 3a 90°, ane menmri 3a180°.

Ha mparkTuni ana mobyzoBu KyTiB BUKOPHUCTOBYIOTH TPAHCIIOPTHD.
g mobymnoBu IPAMUX KYTiB YaCTO KOPUCTYIOTHCA KOCHUHIIEM.

BuwmipioBanHA KyTiB MOXHA BBasKaTHU ITOCJIiJTOBHUM HaKJIaTaHHAM
Ha JaHU KyT IeBHOro (He 000B’A3KOBO IIiJIOT0) UmMca KyTiB, IO JOPiBHIO-
1otb 1° Tomy pieni kymu matrome piéni zpadycui mipu, a Girbwuli Kym
mae 6invwy 2padycrny mipy. IIpaBunbHUM € ¥ iHITE TBEpAKEHHA: AKULO
Kymu maiomo piéHi 2padycri mipu, mo 60HU pi6Hi, a 3 060x Kymie 6Ginb-
wum € moi, akuil mae 6invwy zpadycny mipy. Takum YUHOM, NJId IOPiB-
HSHHSA ABOX KYTiB JOCTAaTHHO MOPIBHATHU IXHi IpaJyCcHi Mipm. &

3anaua
TTpomiHb b ainuTb KyT (ac), wo AopisHoe 120°, Ha ABa
KYTU, OAUH i3 9KUX € BTPUYI MeHWUM, Hix KyT (ac).
3HanAITh Ui KyTU.
Po3s'a3aHHs

Hexalt kyT (ab) yTpuui meHwwuid, Hix Kyt (ac). To-
ai Z(ab) = 120° : 3 = 40°. BianosigHO A0 akcio-
MU BUMIPFHOBAHHA KYTiB, SIKWO NPOMiHb b AinuTb
KyT (ac) Ha ABa KyTu, TO 1XH Cyma AOPIBHHOE Aa-
Homy KyTy: Z(ac) = Z(ab) + Z(bc) . Toni Z(bc) =
= Z(ac) - Z(ab); £(bc) = 120° - 40° = 80°.

Bignoeiab: 40°, 80°.

25
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3.4. AHanozia B 2eomempii

IHoxi B x0/i po3B’A3yBAaHHS 3aJau PO BJIACTUBOCTI BiApisKiB i KyTiB 3acTo-
COBYIOTBLCS OFHI I Ti cami MeTonu i migxonu. Ile OSCHIOETHCS CXOMKICTIO IeAKUX
BiacTuBOCTel mux (Qiryp. Taxa cxosKkicTs y HayIll Ha3MBAETHLCA aHANONIED.

IlosscEMMO CcyTh aHaAJOril HA MPUKJIAIL JBOX 3ajad.

3apaua 1 3apaua 2 &

Ha Biapisky AB, akul AopiBHIOE TTpomiHb ¢ ainuTb KYT (ab), wo Aopis-
20 cm, no3HayeHo Touky C. 3HaMAITb Hroe 140° Ha ABa KyTW. 3HAMAITL KyT
BiACTAHb MiX cepeAWHAMMU BiApi3- Mix 6icekTpucamu KkyTie (ac) i (cb).
kis AC i CB.

Ha meprimii moruisz, mepen HaMu 30BCiM pisHI 3amaui, afske B OOHIH ieTh-
cd IIPo BifpisKm, a B Apyriii — mpo Kytu. OgHak B 000X 3amauax JaHO IIeBHE
«I1iJIe», mofmijieHe Ha yacTuHHU. KpiM TOro, IOHATTA cepeluHN BigpisKa i OiceKTpu-
cM KyTa IIOB’sI3aHi 3 IIOAiJIOM IIijIoro HaBIILJI, i B 000X 3ajauax HaM HeoOXiJZHO
3HAWTHU CyMy IOJOBHH KOKHOI 3 YacTuH (pirypu.

& Poss'azaHHs Posg'asaHHs &

PUC. 26 PUC. 27
Hexalh TOo4Yka C HanexwuTb BiApis- Hexali npomiHb ¢ ainuth KyT (ab) Ha
Ky AB, Touku A, i B, — cepeauHu sia- ABG KYTW, NPOMeHi a, i b, — bicekTpucu
piskis AC i CB BianosiaHo (puc. 26). KyTiB (ac) i (cb) BianosiaHo (puc. 27).
1 1 1
Toni AC = EAC’ CB, = > CB. Toai £ (a,) = 5 £ (ac), £ (cb) =
3Haiaemo AOBXWHY Biapiska A B} e Z (cb).
1 2
AB = AC+ (B, = E(AC + (B =
1

=72 AB.

26
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Ockinbku 3a ymoBoro 3aaavi AB = 3HaliaeMo rpaaycHy mipy KyTG (ab):

20
= 20 cm, maemo: AB, = > = 10 cm. Z(ab)= £ (a Q)+ £ (cb)= —(4 (ac)+

Bianosiab: 10 cm. + Z (cb)) =

-+ 4 (ab).

Ockinbku 3a YMOBOI-O 3aaavi £ (ab) =
140°

'S

D

70°.

fAx O6aummo, B OCHOBiI 000X pPO3B’A3aHbL JIEKUTDH
cImijbHA ifesd. 3HAHNMIOBINY Ii Mg Yac Po3B’sI3yBaHHS
mepImoi 3amavi, MM MOKEMO 3aCTOCYBATH OCHOBHI
eTamy MipKyBaHBL i IO yMOB Apyroi 3amaui, To6TO
posB’sizaTu ii ananoziuHo.

MipkyBaHHS 3a aHaJOTi€l0 MOBOJI uYacTo 3a-
CTOCOBYIOThCA I B iHmmMxX Haykax. Hampukiman, 6io-
Joru 3’sicyBajiu, IO KakaH y IOJbOTi BUIIYCKAae
VJIBTPAa3BYKOBi KOJIMBAHHA 1, COPUIIMAIOUN KOJIMBAHHS,
BigOMTI Bif meperIkogn, OpieHTYETHLCS 3a IUMHI CUI'HA-
JlaM¥ B TeMpsABi. 3a aHAJOTIUHUM NPUHIIMIIOM BUYeHi
CTBOPIJIN PaIiOJIOKATOp, IO BU3HAYAE MICIle pO3TalIly-
BaHHS O0’€KTiB y OyIb-IKMX IIOTOJHUX yMoBax. IIpore
aHaJoria B HAyIll He 3aBXKIU Jac OarKaHWI pPesysIbTar:
IIPOTSTOM 0araThbOX CTOJITH JIOAMHA HaMarajacs 3JeTi-
T B He6O 3a JOIIOMOIOI0 ITYYHUX KPUJ, aHAJOTTUHUX
NTAIIMHAM, aJie Ti cupodu Oyau MapHuUMH. | TiabKu
OiJIBII I'PYHTOBHI HAYKOBi MOC/TiI)KEeHHS MPUBEIU 0
CTBOPEHHS JeJIbTAILIAHIB, JiTaKiB Ta iHIINUX JiTaIbHUX
amapariB, 3a IOIOMOI'OI0 SKHUX JIOAWHA 3OIAHAIACDH
y HOBiTpsi. BumaTHuii HiMEeIbKUNA aCTPOHOM i MaTeMa-
tux Morans Kemnep BBaskaB aHaorii «cBoiMu BipHUMEI
BUMTENAMU» ¥ IiJKpPEcIoBaB, IO «aHAJOTiAMU Ham-
MEHIIIEe CJIiJi HeXTyBaTu B reoMeTpii». OgHAK IIPU IIHOMY
HeoOXiHO 3BaskaTu, II[0 aHAJOTisd, KOPUCHA AK CIOCi0
MipKyBaHBb, caMa 10 cobi He MoKe OyTH JOKa30M AKUX-
HeOyJb BJIACTUBOCTEH TeOMeTPUUYHUNX (Piryp.

140°, maemo: £ (ab) =

Bianosiab: 70°.

www.e-ranok.com.ua

27

2 nanox



Po3ain . EneMeHTapHi reoMeTpuyHi dirypit Ta iXHi BNaCTMBOCTI. B3aeEMHe pO3MILLEHHS NPAMYX Ha NNOLLMHI

28

3anumaHHa i 3a0avi

63.

YcHi Bnpasu

Touku A, B i C He me:xaTbh Ha omHii mpamii. Yu moxke kyTr ABC

OyTu po3ropHYTUM?

64.

Busuaure, axuM (rocTpuM, OIPIMUM, TYIUM UM PO3TOPHYTHUM) € KYT,

KU YTBOPIOIOTEH CTPLIKU MOAMHHUKA 0 3 roguHi; o 8 rogmui; 06 11 rogu-
Hi; 0 6 rogumi.

65.

66.

i (mn).

67.

IpAMi KyTu; yci Tym KyTu.

68.

Hasgits rpagycay mMipy KyTa, Ha KU IIOBEPTAETHC:

a) XBUJIMHHA CTPijJKa TOAMHHHUKA mIpoTAroM 15 xBuianH; 30 XBUJIWH;
10 xBuaNH;

0) rogMHHA CTPiJKa TOAMHHMKA IPOTATOM 3 TroauH; 1 TogumHNI,;
30 xBUINH.

IIpomiss I mgiauTh KyT (mn) Ha gBa KyTu. IlopiBHATE KyTH (ml)

Ha puc. 28 masBiTh yci roctpi KyTtu; yci E A4

Yu mMoKke cyMa I'paglyCHUX Mip ABOX To-

CTPUX KYTiB: B o D

69.
KyT

70.

a) OyTH MeHIIIOI0 3a TPagyCHY Mipy IpsaMo-
Tro KyTa; tC

0) mopiBHIOBaTHM T'paAycHill Mipi mpaMoro PUC. 28

KyTa;

B) OyTu GiJIbIIIOI0 3a I'PAAyCHY Mipy HpPAMOI0 KyTa;

r) OyTu GiJBIIIOI0 3a TPAAYCHY Mipy PO3TOPHYTOTrO KyTa?

Ipominb b — Gicekrpuca HeposropuyToro kyra (ac). Uum Moxe
(ab) OyTU MPAMUM; TYHIUM?

MpadiuHi BNnpaBwm

Haxpecnite kyTr ABC , 110 gopisaioe 100°.

a) IlpoBexits OicekTpucy BD mporo Kyra. SIKoi € rpagycHa mipa
Kyta DBC?

0) Ileperuith pucyHok mo npamiii BD . Yu s6iratorbca mpomeni BA
i BC ? Ak e noacuuru?
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§3. KyT. BumipioBaHHa Ta BifknagaHHa KyTis. bicektpuca kyTa

71. Hakpeciuirs Ha OKpeMOMy apKyIui rocrpuil Kyt (ab) i mposeairs
i3 7Oro BepIIMHU IIPOMiHb C, IO MiJIUTH Ied KyT Ha ABa KYyTH.
a) 3a IOIOMOro0 TPAHCIOPTHPA BUMIpAWTe BCi yTBOpeHi KyTu
it nopiBHaiiTe rpaxycui mipu kytiB (ac) i (cb).
6) Ilokaskirs 3a JOIOMOro0 HAaKJIAJAHHA, AKUM i3 KyTiB (ac) i (cb)
€ MEHIIIIM.

A2 TlucbmoBi BnpaBsu

PiseHnb A
72. TIpominb b pinuts KyT (ac) Ha ABa KyTH. SHAALITH:

a) kyr (ac), axmo Z(ab)=63°, £(bc)=63°;

6) xyr (ab), axmo Z(ac)=109°, £(bc)=28°.
73. Ilpomeni OB i OC ginars kyTr AOD Ha Tpu KyTu. SHAULITH
Kyt BOC , akmo £LAOD=142°, LAOB=12°, a kyr COD nupaMui.
74. Yu mosxe mpomiub b ginmury KyT (ac) Ha gBa KyTH, Ao £(be)="70°,
Z(ac)=65°? Bignosine o6rpyHTyiiTe.
75. IIpomins BD — GicexTpuca Kyra ABC . 3maiigite kytu ABC
i ABD, akmpo Kyt ABC 6inpmuii 3a Kyr DBC Ha 38°.
76. IIpominb b — Gicexrpuca KyTa (ac). S3HalAiTH:

a) kyr (ac), axmo Z(bc)=52°;

6) kyr (ab), axmo Z(ac) npamwuii.

PiseHb b
77. Tpomiss b gimuts Kyt (ac), axuit gopieaioe 150°, Ha xBa KyTH.
Buaiinite kytu (ab) i (be), armo:

a) kyr (ab) menmmii sa kyr (bc) nHa 40°;

0) rpamycHi mipu KyTiB (ab) i (bc) BimHOCATHCA AK 2:3.
78. IIpomias OB pginuts kyr AOC, mo popisHioe 120°, Ha 1Ba KyTH.
Buangite kytu AOB i BOC , akio:

a) kyr BOC 6inemuii, Hisk kyr AOB, y 5 pasis;

0) rpaxycui mipu Kytis AOB i BOC sBigHocsarsesa ax 3:5.
79. IIpomeni OB i OC ginars kyr AOD Ha Tpu KyTu. SHANIITH
Kyt BOC , axmo £AOD=110°, L AOC =85°, ZBOD =60°.
80. Kyt (ad) mopieHuii mpomMeHaMu b i ¢ Ha Tpu KyTu. 3HAUIITH
kyr (ac), axmo Z(ab)=28°, £(bd)=92°, Z(cd)=44°.

29
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81. IIpomine | — Oicexrpuca Kyra (mn). BHalinite KyT (mn), AKIO
KyT MixK OiceKTpucaMu KyTiB (ml) i ln) nopiBuoe 70°.

82. IIpomins OB — Gicekrpuca kyra AOC , a mpomins OE — 6GicekTpu-
ca kyra BOC . 3uaiigites kyr AOC , armpo Kyt AOE npsamuii.

PiBeHb B
83. IIpomins OK ginuts kyr MON Ha gBa Kytu. 3Haigite Kyt MON ,
AKIO KyT MixK Oicexrpucamu KyTiB MOK i KON popiBuioe 40°.
84. 3 gaHoi TOUKM IIPOBELEHO TPU IIPOMEHI TaK, IO KYTHA MiK OyIb-IKINMI
IBOMA 3 HUX DPiBHi. 3HAUIITH Ii KyTH.
85. 3 gamoi TouKM mMpoBeneHO KiJbKa IPOMEHIB TaK, 10 KYyT Mid Oyab-
SKMMU JBOMA cycimHiMu mpoMeHsMu nopiBHioe 72°. CKiIbKM BCHOTO IPO-
MEHiB IIPOBEIEeHO0?

” @
.2 MoBTOpeHHA nepen BMBYEHHAM §4

30

TeopeTnyHnn matepian

e TIIapaJiesbHI IpAMi

3apaui
86. Ha njomuni nossaveno Toukun A, B, C, mo He JexaTb HA OFHINA
npamii. Yu icHye mpsama, 1o IpPOXOAUTh Yyepes TOUKy A,
a) meperunae npamy BC , ane He meperunae npomens BC ?
0) meperunae nmpomine BC , ane He neperunae npsamoi BC ?
B) He mepetuHae npamoi BC ? BucioBiTh IpUIyINEHHA.
87. Vcepenuni rocrporo Kyra ABC mossaueno Toury D . Busnaure, aki
3 IOJAHUX TBEPIKEHb € IPABUJIbHIMU:
a) icHye mpsama, IO NPOXOAUTL Uepe3d TOUKYy [, mepeTuHae
npomiab BA i me neperunae npomensa BC ;
0) icHye mpsaMa, IO IPOXOAUTL Uepes3 TOUKy D , mepeTwHae IIPo-
minb BA i He meperunae npamoi BC ;
B) icHye mpsmMa, IO IPOXOAUTHL ueped TOUKYy D I He mepeTHHAaE
sxonmuol 3 mpamux BA i BC.
Yu sminareesa Bigmosigi, axio kyr ABC 0Oyne mpAMHM; TYIHM; PO3-
ropaytuM? BuCJIOBITHL IPUIYITIEHHS.

www.e-ranok.com.ua
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§4 NapanenbHi npsami

4.1. O3HA4YeHHA napanenbHUX NPAMUX

Bimomo, 110 Ko ABi mpAMi Ha IJIOMMHI Ma-
OTH CIIiJIBHY TOYKY, TO BOHM IIepeTUHAIOThCSI. Po3-
TVIAHEMO TeIlep BUMAJ0K, KOJIU ABI IPsAMi He MaiOThb
CITITBbHUX TOUOK.

Hapaneanmﬁ — BiA
rpeupkoro Cnosa «napa-
nenoc» — Tow,

1o nae nopsa
O3HA4YeHHA

[Bi NpsiMi Ha NAOLLMHI Ha3vBaloTbCs MapanenbHUMM,
AKLLLO BOHM He MepeTnHATHCS.

VYaBJeHHS Npo mapaJjieibHI IpAMi ZAalOTh, Ha-

MPUKJIAJ, 3aJi8HUUYHI peliku abo JiHIAKM HOTHOTO a
CTaHy.
Ha puc. 29 npami a i b napasensHi. Koporko b
Ile HO3HAYAIOTh Tak: a|b. Takuil sammc YUTAETHCA:
«IIpama a mapajenbHa IPAMii b ». Puc. 29. Tlapasenbri mpami

OTixe, MOKHA BUIIJIUTHA JBa BUIIAJKU B3aEM-
HOTO pPO3MiIlleHHS IPAMUX Ha IJIOIIWHI: 06i npami
Ha NAOWUHI abo napanenvhi, 60 nepemuHaOMbCA.
Tlopsan i3 mapaJsieIbHICTIO IPAMUX MU 0yaeMO
po3TIIAmaTH TaKOK HapajielbHiCTh BimpiskiB i mpo-

MeHiB.
O3HAYeHHA
[lBa BIAPI3KM Ha3uMBaloTbCA MapanesbHUMW, AKLLO A B
BOHW NlexaTb Ha NapanefbHUX NPsMMX.
C D
AHasoriuno (GpopMyIoIOTHCA O3HAUEHHS IIapa- ”
JIeJIBPHOCTI IBOX IIPOMEHiIB, mpaMoi i Bigpiska, mpo- Puc. 30. ITapanenbHi
MeHd i Bigpiska Toro. BiApisku
Ha puc. 30 npami AB i CD mapaJjieabHi, TOMY
Bigpisku AB i CD mapasenbHi, npomeri BA i CD
mapaJiesibHi, Bifipisok AB mapasenbHuit npamin CD
i o
31
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C

Puc. 31. JIBi mpawmi,
mapaJieibHi TpeTiit

32

Ha mpaxTuiii gososi vacto Tpeba mpoBOOUTH
IpaAMY, HapajieibHy AaHill, — HaOpUKJIaL, POOUTH
PO3MiTKY moporu abo KpPecJUTHU IIOJS B 3OIIHUTI.
Yu 3aBKIU MOKHA IIPOBECTU Uepe3 HaHy TOUKY
npAMYy, HapaJjejbHy AaHii? CKiIbKM TaKUX IIPA-
MUX TPOXOJUTH UEpPEe3 TOUKY, IO He JEeKUTH Ha
maHin npamiii? BigmoBigp Ha 1i 3anuTaHHA ga€
akKcioma mapaJjielbHUX IpaMux (axcioma EBkaima).

AKcioma napanenbHUX npsMux
(akcioma Egknida)

Yepes ToYKY, L0 He IEXNUTb Ha AaHi NpsMin, MOXHa Npo-
BECTW He OiflbLL HiX ofHY NpsMy, NnapanenbHy AaHin'.

Mu chopmyaoBaan Jullle AedKi 3 akciom Ia-
HimeTpii. Binbmn moBHMII mepesik akciom momaHO
B momarky 1.

4.2. Teopema npo 08i npsami,
napanenoHi mpemiii

Ha migcraBi axkciom 3a JOIIOMOTOI0 JOTiYHHX
MipKyBaHb (IOBeleHb) MU OyJeMO OTPUMYBATU HO-
Bi reomeTpuuHi (pakTm. Y MaTeMaTHIll TBEPIKeHHd,
CIIpaBeJINBICTh AKOI'0O BCTAHOBJIIOETHCSA IMIJISIXOM
IOBeleHHA, Ha3WBaeThbcA Teopemoto. lna moseneH-
Hs TeopeM BUKOPHCTOBYIOTH O3HAUEHHS W aKciomwu,
a TaKOXK TeopeMHu, IOBeJeHi paHirre.

OT:xe, cOpPMYII0EMO I TOBEJEMO IIEPIIY Teope-
My — TeopeMy IIpo IapaJiejbHi mpami (puc. 31).

Teopema (npo 0Bi npsMi, napanenbHi mpemiii)

[Bi Npsami, NapanenbHi TpeTin, napanenbHi Mixk coboto.

! Hacnpaszii Mae Miciie Take TBepAsKeHHA: «Uepes TOUKY, II0
He JIeKUTh Ha JaHil mpAMil, MOJKHA IIPOBECTHU IIPAMY, Iapa-
JIeJIBHY JaHi#, 1 TinbKku omHy». MOMKJIMBICTS IPOBECTH TaKy
npaAMYy MU 1oBefeMo B 1. 14.3.
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§4. MapanenbHi npAami

JAoBedeHHs'

O Hexait a, b i ¢ — pami npami, npudo-
My allc, b|c. Hosegemo, mo mpami a i b mapa-
JIeJIbHI.

IIpunycrumo, mo npami a i b He nmapaJsesbHi.
Toxi BoHM MalOTh NMepeTUHATUCH Y Aedakin Touri C
(puc. 32). Takum umHOM, uepe3 TOUKy C IPOXOIATH
IBi mpawmi, mapaJjenabHi mpamiii ¢ . Aje 3a akciomoro
mapajejbHUX IPAMHUX Uepe3 TOUKY I103a TAHOH IIpsd-
MOIO0 MOXKe IPOXOAUTH He OiJbIN HiXK ogHA mpsMa,
mapaJjiesbHa gaHiii. OTKe, HaIllle IPUIYIEHHS PO
Te, 0 MPAMi @ i b MOXKYTH IepeTHHATHCS, XuOHe,
T006TO i mpami mapasienbHi. Teopemy gosemeno. M

3acTocyemMo IOBeleHYy TeopeMy OJIs PO3B’sa3y-
BaHHS 3aJadi.

3anava
SKWO npama nepeTUHae oAHy 3 ABOX MaApasiesibHUX
NpsSMUX, TO BOHG NepeTUHae i apyry npsmy. [oseaitb.

Po3s'a3aHHs

Hexali a || b i npama ¢ nepetuHae npamy a (puc. 33).
Hosenemo, Wwo npami b i ¢ nepetuHaroTbca. TTpunyc-
TUMO, WO Ui Npami He nepeTUHaroTbes. Y Takomy pasi
b || c. Ockinbku c || bi a || b, T0 30 Teopemoro npo
ABi MpAMI, napanesibHi TpeTild, Npsmi a i ¢ napanesnbHi.
Ane ue Hemoxnueo, 60 3a yMOBOKO 3aAadi Mpsmi a
i ¢ NepeTUHaroThLCS.

TakuM YMHOM, NpUNyLLeHHa Npo Te, Wo b || ¢, xubHe.
Otxe, npami b i ¢ nepeTuHaroTbCA, WO ¥ Tpeba byno
AOBECTW.

IlouaTox i saKkiHUYeHHS NOBEeXEHHS MU OyzeMo mosHauatd L]
i M BixgmosimHo.
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Puc. 32. [To mpunyIieHHsa
po Te, o OpaMi a i b

He mapaJiejibHi

0

Puc. 33
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Teopema — Bif rpeLip-
Koro «Teopeoy» — po3rs-
aato, O6MipKoBy,o

34

3BepHeMO yBary Ha puc. 32, AKHHA BUKOPHU-
CTOBYBaBCA B XOfi JOBeJeHHS TeopeMu. B3aemue pos-
MIiIlleHHA OPSIMUX d, b, ¢ Ha I[bOMY PUCYHKY He BimIIo-
Bizae ()opMyIIOBAaHHIO TEOPEMH, i Iie JIETKO MOACHUTH:
PUCYHOK BimoOpasKye HIPUNYINEHHS, SKe 3rofoM BU-
SBUJIOCSA XUOHUM. 3arajioM, PUCYHKN B T€OMETPUUHUX
TeopeMax i 3azauax BigirpaioTh 0COOJMBY POJIb — Te,
1110 Ha HUX 300paskeHe, € HACHITKOM HagBHUX y HAC
BiZjoMocTeli, asle He HABIAKH.

Henoseneni BiacTuBOCTI reomMeTpuyHux Qiryp,
HaBiTh SKIIIO BOHU 3JAaI0THCSA OUEBUIHUMU 3 PUCYHKIB,
BUKOPHCTOBYBATH He MOKHA. PUCYHOK y reomerpii ju-
IIIe Bif0MBA€ BUCJIOBJICHI TBEPA KEHHS TA BJIACTUBOCTI,
aJje caM 10 cobi He € JoBeeHHAM. [0 TOro K, PUCYHOK
MOJKe He OXOILIIOBAaTH BCiX MOJKJIMBUX BapiaHTiB B3a-
€MHOT'O PO3MIIleHHA eJIeMeHTiB (iryp, AKi MamThCA
Ha yBasi B 3agaui adbo Teopemi. Hegapma reomerpito Ha-
3MBAIOTh «MUCTEIITBOM IIPABUJILHO MIipKYyBaTH Ha He-
MIPaBMJILHUX KPECTEHHAX».

4.3. YMOBA Ul BUCHOBOK meopemul.
JloBedeHHs1 Bi0 CynpomuBHO020

Y QopmyaoBaHHI OyAL-IKOI TEOpeMU 3aBiKIU
MOJKHA YiTKO BUAIJINTH LBI YaCTHUHMU: Te, II[0 JAHO
(ymoBa), i re, mo Tpeba mosectu (BUCHOBOK). Ilepe-
(hopmyaoeEMO TeopeMy PO ABi mpsaMi, mapaJjiesibHi
TPeTiii, y Takuii cmocio: «AKImo aBi mpsami mapaJeabHi
TpeTiit mpaAMiii, To Ii mpAMi mapaJjenabHi MijK co0010».
Hawm Bizomo, 110 06i npami napanenvii mpemii nps-
milt — 1e ymoBa Teopemu. IloTpi6HO mOBecTH, IO Ui
npami napanenvii mizxe co60r0 — Iie BUCHOBOK T€O-
pemu. ¥Ysaraji, BUZIJIUTH YMOBY i BICHOBOK Haiijer-
e AJiA TBEPIKEHHS, IIOJAHOr0 y BUIVIALL: «SIKIIO...
(ymoea), To... (6UCHOBOK)>.

IlpoaHamidyeMo mOBeJeHHS TeOpeMHU IIPO
IBi mpawmi, mapaJjesbHi Tperiit. CmouaTky Mu
MIPUIYCTUJIN, M0 IPAMi a i b He mapaJienabHi, TOOTO
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§4. MapanenbHi npAami

1110 BICHOBOK TeopeMu € xuOHUM. IloTiM, cmmuparounch
Ha BiJJoOMi BJIACTMBOCTi B3a€MHOI'0 PO3MIIIIEHHS TPHA-
MUX, 3’ACyBaJiu, 10 Uepes MeBHY TOUKy C MPOXOAATH
IBi mpaMi, mapaJiesbHi ¢, TOOTO HiHIIIN CYIIepeuHO-
cTi 3 akciomoro mapajenbHuX mpamux. Ha migcrasi
Iiei cymepeuHoCTi MU 3pO0MJIM BUCHOBOK IIPO Te, IO
Hallle TPUIYINeHHA O0yJI0 MOMUJIKOBUM, a OT:Ke, IIpa-
BIUJILHUM € TBEPKEeHHS TEOPEeMMU.

Ileit meTon moBeoeHHSA Ha3WBAETbCSI 008edeH-

HAM 6i0 cynpomueérozo.

HoBeneHHAM BiJl CYIIPOTUBHOTO MU CKOPHUCTAJIN-
cA U y 3ajaui, Ky PO3TIAmaju Iicjas Teopemu. Aue
el MeTof He eAWHUMN: y:Ke B HACTyITHOMY Iaparpadi
OymeMo 3aCTOCOBYBATH i1 iHIIII MEeTOAM MOBEIEHb.

Meron moBemeHHsS BiJ CyHPOTHMBHOT'O iHKOJH
BUKOPUCTOBYEThCS AK B IHIINX HAyKaX, Tak i B II0-
BcaKaeHHOMY KuTTi. Hampukiaan, gikap, 1mo0 mepe-
KOHATHUCH, IO MAIieHT He XBOPUH Ha TPUM, MOXKe
MmipryBatu Tak: «lIpumyctumo, 1m0 y XBOPOTO I'DUII;
TOAi B HHOTO MAIOTh OYTH XapaKTepHi CUMIITOMU: ITij-
BUIIEHHA TeMIIepaTypu, T'OJIOBHUM 0inb ToIro. AJre

X CUMIITOMiB HEMa€, TOOTO IPUIYINEHHS PO I'PUII
xubme. OT:Ke, TAIiEHT He XBOPUU HA T'PUII».

Cxema goBefeHHS Bifg, CynpoOTUBHOIO

TBepA )XeHHS

Axmo A, To B

JdoBeneHHs

1. Ilpunyuienua.
Hexaii A, ane ze B

IIpumyckaemo, 110 yMOBA TEOPEMU CIIPABIKYETHCSA, a BUC-
HOBOK — Hi

2. Mipkyeanns

Mipkyemo, cnmpamunch Ha aKCioMH Ta paHille moBemeHi
TeopeMu

3. Cynepeunicms

OTpumMyeMO HOBe TBEP/KEHHd, II[0 CyIepeuuTh abo mamHiii
yMoBi, abo ofmHi# 3 akciom, abo paHiIe JoBefeHiit TeopeMi

4. Bucnosok. Toxi B

Ilepekonyemocs, 1110 HaIlle TPUNYIEHHSA XuOHEe, TOOTO Ja-
He TBepP KeHHS € IPAaBUJIbHIM

35
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\

36

3anumaHHa U 3a0ayi

YcHi Bnpasu

88. Bigomo, mo al/b. Yu osnauae 1e, mo b|a?

89. [IBa Bigpisky He MalOTh CILILHMX TOYOK. UM o3HAUaE Iie, IO Iii Bif-
pisKu 000B’A3KOBO MapaseNbHi?

90. IIpsmi KM i EF mnapaienbhi. Yu mo:xyTsh npomeni MK i FE me-
petuHaTHCA?

91. Ha mronuHi mpoBefeHO TPHU HapajesibHi nmpsami. Yu Moxke sSKach ue-
TBEPTA MpAMa:

a) TIepeTWHATH TiMBKYU OJHY 3 JaHUX MPSIMUX;

0) mepeTHMHATH TiJILKU OBl 3 JaHUX MPIMUX;

B) He IEPeTUHATH JKOMHOI 3 JaHWX MPAMUX?

92. Yy Mo)xXHAa IIPOBECTH [Ba IPOMEHi 3 IOYaTKOM y TOUIll 11034 JAHOIO
IpsaMoIo, AKi Oyau 6 mapasesabHi maHii npamin? JAxKuMmym MaioTs, OyTH ITi
mpomMeHi?

MpadiuHi BNpaBwm

93. 3a 10mOMOro0 JBOCTOPOHHLOI JIHINKM IPOBeLiThL HapajejbHi mpsa-
Miaib.
a) IlosHaute Ha mpaMii a Touky A . Uu MOKHA ITPOBECTU Uepe3 TOU-
Ky A iHmy nmpamy, napageabHy npamiit b ? Homy?
0) IloOynyitiTe Bimpisok AD , mapajenbHuil npamii b. Yu JeXuTH
Touka D Ha npamiit a ?
B) IIpoBeniTs uepes TOuKy A mpamy c, 110 He 30iraerbcsa 3 mpH-
Mo a . Yu meperuHaroThea npami b i ¢ ? Homy?

94, 3a 10mOMOroX0 JBOCTOPOHHLOI JIHINKM NIpPoBeLiTh HapajejabHi Ipsa-
mMiaib.
a) IlpoBemity mpamy c, mapaJjeabHy mpamiii a. Yu mapasenbHi
npami b i ¢ ? Yomy?
0) ITosuaure Ha mpawmiii ¢ Touku A, B i C. HasBiTh ABa mpomeHi,
mapaJieJbHi mpaMiit b .
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§4. MapanenbHi npAami

A2 TlucbmoBi BNpaBm

PiBeHb A
95. Tano mpsamy a i toukum A, B i C B o
(puc. 34). CKiIbKHN IPAIMUX, HapaelbHUX °
npAMift a, MOXXHa TPOBECTH uUepe3 JaHi
rouku? IIpoBemith yci Taxi mpami. Hu mo- C
JKYTh BOHU IiepeTtmHarucA? Bigmosimb o0- Puc. 34
I'PYHTYITE.
96. IIpama mapaJiesbHa OLHIN i3 ABOX ImapajelbHUX NPAMUX. U Moke
BOHA II€peTHHATH APYry mpamy? Bigmosigb oOrpyHTyiiTe.
97. [Bi npami € napanenbauMu. JI0BeIiTh METOIOM Biji CYyIIPOTUBHOTO, IO
Oyab-siKa TPeTsd IpAMa He MOKe IepeTHHATH OOuABi I1i mpaMi B omHii i Tik
caMi# TOUIIi.
98. [loBemiTh METOZOM Bijj CYIPOTHBHOIO TBEPA:KEHHA: «SIKINo mpama ma-
paJjienbHa ONHIiI 3i CTOPIH HEPO3TOPHYTOr'0 KyTa, TO BOHA He MOXKe OyTu
rmapaJieJIbHOIO APYTiii 10TO CTOPOHI».

PiBeHb b
99. Tpu mapaJjiesnbHi IIOCEHHI Tpacu INEePeTUHAIOTHCA ABOMA iHIUMU IIa-
panensauMu TpacaMu. CKiJIbKHU IIepexpecTb YTBOPUIOCH?
100. Ha momuHi mposesieHo npami a, b, ¢ i d, mpuuomy al b, c|d.
IIpami a i ¢ meperuHaoTheA. CKiTBKY BCHOTO TOUYOK HEPETUHY MAaIOTh
maHi mpami?
101. Yepes TouKy, 10 He JEKUTH HA IPAMI ¢ , IPOBELEHO YOTUPH IIPAMI.
CKiNbKM 3 HUX MOMKYTb IepeTuHaTH npamy c ? PosrnsgHbre Bei MOMKJIUBI
BUIIAIKH.
102. Ha mromuHi IpoBefeHo YOTUPHU HIPAMi, IPUUYOMY TPU 3 HUX MAIOTh
onHy cuijbHy Touky. CKiMIbKM map mapaJieIbHUX MPAMUX MOXKEe YTBOPU-
THCcA Ha miIomuHi? PosriasHbre BCi MOMKIMBI BUIIALKU.
103. IIpama a mapajeabHa OpaAMili b i He mapajenpHa HpaMii c.
HoBemiTs, mio mpaMi b i ¢ mepeTUHAOTHC.
104. IIpami a i b mepeTHUHAIOTHLCS, IPAMA ¢ IIapaJiebHa IPAMIA b.
HoBenmiTh, mo 6yab-AKa OpsaMa, mapajieJbHa OPAMiii a, IepeTuHae
npami b i c.

37

www.e-ranok.com.ua




Po3ain . EneMeHTapHi reoMeTpuyHi dirypit Ta iXHi BNaCTMBOCTI. B3aeEMHe pO3MILLEHHS NPAMYX Ha NNOLLMHI

PiseHb B
105. Ha niomuui mposeseHo KidbKa IPAMAX, IPUUYOMY HiAKI Tpu 3 HEX
He IePeTUHAIOThCSI B OJHIN TOUIli. YChOTO YTBOPUIUCS TPU TOUKU IIE€PETU-
Hy. CKinbKHU mpaMux mpoBemeHo? PosrisHbTe BCi MOMKINBI BUIALKHI.
106. Ha muromuai nposBefeHo Tpu mpsami. Ilpy mboMy yTBOPUINMCA ABL
TOYKM mepeTuHy. IoBeaiTh, 110 cepell faHUX MPAMUX € IlapaJiesibHi.
107. Ha nnomuni mposegeno yorupu npami. IIpu mpbomMy yTBOPHUIOCS
IIIiCTH TOUOK mepeTuHy. IloBemiTh, 10 cepel AaHUX NPIAMUX HeMae Immapa-
JIeJIbHUX.

" &N
s [lNoBTOpeHHA nepep BMBYEHHAM §5

38

TeopeTnyHnn matepian
e JIOIOBHAJBHI IpOMeHi [

m. 1.3; 3.3 j

* BUMIipIOBaHHS KYTiB

3apaui
108. IIpomeni b i ¢ ginars posropuyTuii Kyt (ad) Ha Tpu KyTH. S3HAHAITH
kyr (bd), axmo Z(ac)=135°, Z(bc)=20°. CkinbKku po3B’asKiB Mae 3a-
maua?
109. IIpomias OA, € nomoBHsAbHUM g0 cropoHu OA kyra AOB.
3Haiinite kyr AOB, axmo BiH gopiBHIOE KyTy A OB.
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§5 CyMiXHI Kymu ma ixHi
Baacmusocmi

5.1. O3HAYeHHA CYMIXHUX KymiB

¥ momepenuix maparpadax posTiIAZANINCS BUIN c
KYTiB 3aJIe2KHO Bij iXHBOI rpagycHoi mipu. Ilepeiigemo
JI0 BUBUEHHSA KYTiB, III0 MAalOTh CIIiJIbHI €JIeMEeHTH.

Hexali Ha npamiii Touka O JIeKUTh MisK TOY- A o B
kamu A i B, a C — poBijbHa TOYKa II03a Ips- puc. 35. Kyra AOC i COB
moo AB (puc. 35). Toai kytu AOC i COB MamoOTh  (yyiui
CIIiJIBHY CTOpPOHY, a ctopoHu OA i OB pmaHuX KyTiB
€ JOTIOBHAJBHUMU IIPOMEHAMH.

O3Ha4YeHHS

[lBa KyTV Ha3MBalOTbCS CYMDKHUMM), SKLIO BOHM MaloTb
CMiNbHY CTOPOHY, @ iHLWI CTOPOHW LMX KYTIB € JOMOBHASb- 2
HUMY MPOMEHSMU. 1

IIponmyck xou opHiei ymMOBH y (POPMYJIIOBAHHI  pyc. 36. Kyru 1 i 2 mawors
O3HAUEHHS HEIPUITYCTUMUH; Ie MOXKe IIPUBBECTH [0  CILIBHY CTOPOHY, ae He
TOrO, IO Oy/e ONMCAHO iHIMUI TeOMeTPUYHHUH 00’€KT,  CyMimHI
Tak, AKIIO CTOPOHM JBOX KYTiB HE € JONOBHAJHHUMU
IIPOMEHSAMHU, TO HABITh y pasi HAABHOCTI CIIiJILHOI CTO-
poHU Taki KyTu He cyMixkHi (puc. 36). He € cymisxuu- “ 1 9 b
MU ¥ KyTH, [0 He 33I0BOJILHAIOTH IIEPITY YMOBY O3HA- *

YyeHHs, TOOTO He MAalOTh CIiJIbHOI cTopoHHU (pmc. 37).

Puc. 37. Cropouu a i b
KyTiB 1 i 2 — momoBHAIBHI

5.2. Teopema npo CyMiXHi Kymu. mpowesi, aze ni xyri He
Hacnioku 3 meopemu cymisi

Teopema (npo CyMiXHi Kymu)

Cyma cyMixXHMX KyTiB gopiBHIOE 180°. b

JloBeOeHHs a

O Hexait KyTnu (ab) i (bc) — gnaHi cymikHi
kyTu (puc. 38). Toxi 3a o3HAUEHHAM CYMiKHUX KYTiB
IpOMeHi @ i ¢ € JOmOBHANBHUMH, TOGTO KyT (ac)

C

Puc. 38. Cyma kyTiB (ab)
i (bc) mopiBHiOE 180°

39
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w

4

Puc. 39. Kyru, cymixkHi
3 PiBHUMU KyTaMu,
TaKOX DiBHI

Puc. 40. Kyrtu, cymixni
3 OJHUM i THM caMHM
KYTOM, PiBHi

Puc. 41. KyT, cymiKuMA
i3 mpaAMUM KyTOM,
IpAMUN

40

POBTOPHYTHUH, a Horo rpaaycHa Mipa mopiBaioe 180°.
Ipominb b AimuTs KyT (@) Ha ABAKyTH, i 38 aKCiOMOIO
BUMIpIOBaHHS KYTiB L(ab) +Z(bc)= L(ac) =180° .
Teopemy mosegeno. W

ChopmynoeMo Temep KiJbKa TBEPIKeHb,
SKi JIErKO OOI'PYHTYBATH 34 JOIOMOIOI0 JOBeIeHOI
TEOPEeMHU.

1. Axwo 06a kKymu pi6Hi, Mo cyMmizxHi 3 HUMU
KYymu maxoic pieHi.

CopaBzi, 3a TeopeMoOl0 IIPO CYMiKHI KyTu
L1+ £2=2,3+24=180° (puc. 39). fAxmo L1=/3,
To 180°-~£1=180°-4£3, 10010 L2=/4.

2. Jlea kymu, cymisxcni 3 o00HUM i mum camum
KYymom, pi6Hi.

Ha pwuc. 40 gyt 1 i 2, a Takoxx Kyt 1 i 3
e cymiskHUMHU. OCKiJIbKM CyMa CYMLKHUX KYTiB M0-
piBaioe 180°, To L2=4£3=180°-/1.

3. Kym, cymisxcnuil i3 npamum xKymom, ma-
Koxc npamuil. Kym, cymincnuil i3 mynum xymom, 20-
cmpuii. Kym, cymiscnuil i3 zocmpum kymom, mynui.

I1i TBepm KeHHA BUILIMBAIOTDH i3 TEOPEMU IIPO
cymiskHI KyTH, ockimbku 180°—90°=90° (puc. 41),
a AKIIo Ba HepiBHI KyTHu B cyMi ckjaazaTh 180°, To
onuH i3 HuX 6inbiuii 3a 90° (ToOTO TyIuMit), a APYTUil —
menmui 3a 90° (To6TO rocTpuIii).

Y wmMaremaruIli TBepAsKeHHS, IO OesImoce-
pelHBO BUIIIMBAIOTH i3 TeopeMm (abo akciom), Ha-
3MBaOTL HacipkamMmu. OOGrpYyHTOBYIOUM HACIin-
Ku 1-3, Mum 1mopasy sragyBaju TeopeMy IIpo
cyMixkHI KyTH: ab0 BKasyBayu ii HasBy, abo mepe-
KagyBaJyu 3MmicT. Taki 3BepHEHHS IO BiOMOI'0 TBep-
M'KeHHA 3 MeTol0 OOr'pYHTYBaHHS HOBOTO Has3WBa-
I0Tb MOCUNIAHHAMMWU. Po3B’a3younM reoMeTpUUHY
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§5. CymiHi KyT1 Ta ixHi BNaCcTMBOCTI

damauy abo AOBOAAYM HOBY TeopeMy, HeoOXin-
HO MocuJaTuCA Ha paHille BUBYEHI O3HAUEHHI,
axkciomMu, TeopeMH Ta IXHI HacJigKM, a TaKOMK
Ha mami, 0 MicTAThbCA B YMOBI 3amaui abo BUILIU-
BaioTh i3 Hei. Hampukian, mig yac moBeneHHS Teope-
MU IIPO CYMiKHI KyTH MU IIOCUJIAJNCST HA O3HAUCHHS
CYMLKHUX KYTiB, POSTOPHYTOrO KyTa I aKciomy BuU-
MipIOBaHHA KYTiB, a IIiJi Yac HOBEJeHHSA TEOPEeMHU IIPO
IBi mpsAMi, mapaJjesbHi TpeTriii, — Ha aKciomy Iapa-
JIeJIbHUX TPAMUX.

3aaava
[loseaiTb, WO KONW ABA CYMiXHi KyTWU piBHi, TO BOHU
npami.
Posg'asaHHs

Akwo ZL1 i £2 cymixHi, To L1+ £2 = 180° (3a
TeopeMoro Npo CyMixHi KyTu). OCKifbKM 3a ymo-
BOrO 3aaavi Z£1 = £2, TO KOXHUM i3 LMUX KYTiB AO-
pisHroe 180° : 2 = 90° TO6TO AGHI KYTU € MpamMUMMU,
wo ¥ Tpeba 6yno aosecTu.

3anumaHHa U 3a0avi

“ YcHi Bnpasu

110. [Isa KyTu MalOTh CILILHY CTOPOHY. Uy o3Hauae Ie, IIo:
a) IIi KyTU MalOTh CIIiJIbHY BEPIIUHY;
0) cyma mux KyTiB mopiBHIOE 180°?
111. Yu moxyTs 00uABa cyMiskHI KyTH OyTH:
a) ToCTpPUMU;
0) npamumu;
B) Tymumu?

41
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¢ 112. IIpomeni b i ¢ [pinATH PO3rOPHYTHM

b\/ kyT (ad) mHa Tpu KyTtH (puc. 42). Ckiabku map

a d CYMIKHUX KYTiB Ipu 1boMy yTBOpuaocA? HaspiTh
i KyTH.

Puc. 42 113. Pucysok, Ha KoMy 300pasKeHo CyMimHi

42

115.

116.

117.

KYTH, NEePEerHyJu MO MPAMIil, IO MiCTHUTH iXHIO
cuisbHy cropony. IIpu npomy iHmi croponu na-
HUX KyTiB 30iramca. 3maiifiTh maHi cyMmiKHI
KyTH.

114. 3Bmaiigits KyT, CyMiKHUN i3 KyTOM, AKMI
mopiBaioe: 30°; 60°; 90°; 135°.

MpadiuHi BnpaBwm

Haxpecuits posropaytuii Kyt (ab).

a) B BepIINHY LBOro KyTa IPOBELITh IPOMiHb ¢ TaK, 1106 KyT (ac)
O0yB Tynmum. HasBiTh yTBOpeHi cyMiskHI KyTH.

06) BuwmipsiiTe TPaHCIOPTUDPOM KYT (cb) i 06UuMCIiTh TPATyCHY Mipy
KyTa (ac), KOPUCTYIOUNCH TEOPEMOIO PO CYMiXKHI KyTu.

B) Ilposexirs mpomieb d, mo Aimute KyT (ac) Ha Ba KyTH.
CKiNbKM Tap CYMisKHUX KYTiB YTBOPUJIOCA HA PUCYHKY?
Haxpecuite Kyt ABC, 110 mopiBuioe 45°.

a) IIpoBemiTe mpominb BD Tak, mob6 xytu DBA i ABC O6yiu
cyMmiskHUMU. SHAUIITL rpagycHy Mipy kyta DBA .

0) IIposexite mpominbs BM , mo miauTh KyT DBA Ha gBa KyTH,
onuH i3 Axux mopiBHIOE KyTy ABC . CKimbKOMAa crocodaMu e MOXK-
Ha 3pobutu? Yu OynyTh piBHI KyTu cyMisxuHMMI?

MucbmoBi BnpaBu

PiseHb A
IBi mpami mepermHaoThcd. CKiJIBKH map CYMiKHHX KYTiB IIpu

IIOMY YTBOPUJIOCS?

118.

Yepes BepIINHY HEPO3TOPHYTOTO KyTa IIPOBEAEHO MPAMY, IO

MicTuTh #oro 6icekrpmcy. CKiIbKM map CYMiKHUX KYTiB IIpH IILOMY
yTBOpPUIOCS?
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§5. CymiHi KyT1 Ta ixHi BNaCcTMBOCTI

119. 3maiigite cyMimHI KyTH, AKIIO:
a) ixHi rpagycHi mipu BigHOCATBCA AK 5:31;
0) ixHa pisHUIA KopiBHIOE 70°.
120. 3maigiTe CyMisKHI KyTH, AKIO OAUH i3 HUX:
a) yrpuui OiibIINii, HiK IPYyruii;
0) ma 20° MeHIIHNH, HiXK IPYTHUH.
121. Bicexrrpuca gismmrts kyr AOB Ha 1Ba KyTH,
onuH i3 Aakux nopiBHIoe 50°. 3HAUIITH rpagycHY

Mipy KyTa, cymiskHoro 3 Kyrom AOB . B

122. Kytu 1 i 2, a Takoxx Kyt 3 i 4 — ¢
IBi mapu cymiskHumx KyTiB. llopiBHAliTEe KYy-

™ 21i4, akmo £1>/3. A 0 D
123. Ha puc. 43 LZAOB=T72°, ZCOD=37°. Puc. 43

3uangite Kyt BOC .

PiBeHb b

124. 3maiigites gaHUi KyT, SKIO CyMa JBOX CYMIKHUX i3 HUM KyTiB
mopiBHIOE 240° .

125. BicexTpuca KyTa yTBOPIOE 3 IIPOMEHEM, JOIOBHAJIBLHUM IO CTOPOHHU
maHoro xyta, kyT 130°. 3HaiigiTh maHUii KYT.

126. 3HaiigiTe KyT, CTOPOHA SKOI'O YTBOPIOE 3 IIPOMEHEM, JOIIOBHAIIb-
HUM 10 OiceKTpucu ZAaHOTO KyTa, KyT 165°.

127. Ilpomeni b i ¢ pinars posropuyrtuit Kyt (ad) Ha Tpu KyTn
(puc. 42). BHaiinits Ha#GinpmMA i3 X KyTiB, Axkmo Z(ac)=160°,
Z(bd)=140° .

128. 3maiigite kyr BOC (puc. 43), axmo £ BOD=112°, / AOC =138°.

PiBeHb B

129. Pizanns ABOX CyMiKHMX KYTiB BiJJHOCHUTBCH IO OZHOIO 3 HUX fAK
5:2. 3HaUmITH i CyMiKHI KyTH.

130. BicekTpuca gaHOro KyTa yTBOPIOE 3 MOr0 CTOPOHOIO KYT, AKWI
IOPiBHIOE KYTY, CYMisKHOMY 3 JaHUM. SHAUIITH JaHUN KYT.

131. 3maiigite KyT Mix OGiCeKTpHUCAMU CYMIsKHMX KYTiB.

43
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132. Cyma #BOX KyTiB, IO MAIOTh CILIBHY CTOPOHY, mopiBHIOE 180°.
Yu 000B’I3KO0BO I[i KYTH € CyMiKHUMMU?

133. dxmo GicekTpucu KyTiB AOB i BOC yTBOPIOIOTH NPAMHUNA KYT,
To Touku A, O i C nexxarb Ha ofHill mpamii. loBemiTsh.

" @
\J MNoBTOpeHHs nepepn BMBYEHHAM §6

44

TeopeTuyHN matepian

° NEePHeHIUKYJIAPHI ITPaMi [ 6 xaac ]
° BUMIPIOBAHHA KYTiB [ o 3.3 ]
3apaui

134. Kyru (mn) i (kp) e cymiskuumu 8 kyroM (np). Cepex mpomenis m ,
n, k, p Ha3BiTL mMapu JOMOBHAJBHUX IIPOMEHiB.

135. Kyru (ab) i (be) cymixni. Kyru (be) i (cd) rakox cymixHi, mpu-
womy Z(cd)=32°. Buaiinite kyru (ad) i (ab).
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ma ixHi

BAacmusocmi. NepneHOUKynapHi
npami. Kym mixx 0Boma npsmumu

6.1. O3Ha4YeHHA BepMUKAJbHUX KymiB

Posrnanemo mie ogue BUNIaI0K B3a€EMHOI'O PO3-
MillleHHA KYTiB 3i CIIiJIbHUMU eJeMeHTaMU.

O3Ha4YeHHs

[Ba KYTW/ Ha3vBatoTbCA BEPTUKAJNIbHUMM, AKLLO CTOPOHM
OHOro KyTa € OOMOBHANBHMMMW MNMPOMEHAMMN CTOpiH apy-
roro.

Ha puc. 44 npami AC i BD mnepeTuHaIOTh-
ca B touri O. Cropouu OD i OA wyra AOD
€ IOHmOBHAJBbHMMU IpoMeHaMu ctopia OB i OC
Kyta BOC , ToMy IIi KyTH BepTHUKAaJbHi. BepTurais-
HuUMU € Takok Kytu AOB i DOC.

TakuMm 4MHOM, Yy pe3ynbmami nepemuny 060x
npamux' ymeopwwmusca 06i napu 6epmuKaibHUX
Kymie.

Haoune yaBiieHHA PO BEPpTHKAJBbHI KyTH Oa-
0Th, HAIIPUKJIAL, 3BUUAIHI HOMKMUIII.

6.2.TeopeMa npo BepMUKANbHI Kymu.
Kym MiX npamumu

OCHOBHY BJIACTUBICTH BEPTUKAJBHUX KYTiB IIe-
pelae Taka TeopeMa.

Teopema (npo BepMuKanbHi Kymu)

BepTumkanbHi KyTu piBHi.

! Tyr i gani, Kayuu Ipo KyTU, YTBOPEHi B pe3yJbTaTi mepeTu-
HY ABOX IPAMUX, MU MaTAUMEMO Ha yBasdi HEPOSTOPHYTI KyTH.

BepTyMKanbHMn — BiA
NaTVHCHKOTO «BEPTH-
Kkanic» — BepLUIMHHIN

A D

Puc. 44. Y pesyxabrari
TIepeTUHY JBOX NMPAMUX
YTBOPIOIOTHCA [Bi mmapu
BEPTUKAJIbHUX KYTiB

45
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Puc. 45. BeprukaabHi Ky-
TH € CYMIKHUMU 3 OJHUM
i THM caMuUM KyTOM

§

46

JloBedeHHs

O Hexait £1 i £2 — BepTHKAaJbHI KyTH, II[O
YTBOPWJINCA B pe3yJbTaTi MepeTuHy mpaMux a i b
(puc. 45). Posrnauemo KyT 3, CTOpOHAMU SKOTO Ta-
KoK € miBnpami npamMux a i b. Kytu 11i 2 cymixkni
3 KyToM 3 (3a O3HAUEHHAM CYMiKHUX KYTiB), TOMY
3a HACJTiIKOM TeopeMHU IIPO CYMiKHI Kytm £1=./2.
Teopemy moBezneno. W

3anaua

Cyma ABOX KyTiB, WO YTBOPUNUCA B pesynbTati ne-
peTuHy ABOX npamux, AopisHroe 100°. 3Halaith yci
YTBOpEHi KyTH.

Posg'asaHHs
3a yMOBOIO 3aAadi B pe3ynbTaTi MepeTUHy ABOX Nps-
MUX YTBOPUSIUCS ABA KYTU, CyMa AKUX cTaHosuTb 100°,
Lli kyTn moxyTb 6yT 460 CymixHUMUK, abO BepTUKAIb-
HUMK. Cyma CyMixHUX KyTis gopisHroe 180° oTxe, AaHi
KYTU He MOXYTb BYTU CyMiXHUMU, TO6TO BOHU € Bep-
TUKANBHUMU.
Hexat Z£1 + £3 = 100° (puc. 46).
OcKinbku BepTUKASIbHI KyTU piBHi, TO KOXHUM i3 ABOX
AaHUx KyTie AopisHroe 100° : 2 = 50° Takum YuHOMm,
Z1= £3 = 50°
Ockinbku Kyt 10 2 cymixHi, To £2 = 180° - £1 =
= 180° - 50° = 130° (3a TeopeMOrO MPO CYMiXHi KyTW).
Ockinbku KyTU 2 i 4 BepTUKanbHI, To £4 = £ 2 = 130°
(3a TeOpemoro Mpo BepTUKANbHI KyTW).

Biapnosias: 50% 130°% 50°% 130°.

O3Ha4eHHs

KyToMm miX gBOMa NPAMMMM, IO NepeTrHaioTb-
CSl, Ha3MBAETbCA MEHLUMN i3 KYTIB, WO YTBOPUIMCS
B pe3ynbTaTi MepeTuHy UMX NpsMUX.
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§6. BeptukanbHi KyTu Ta ixHi BNacTMBOCTI. [lepneHanKkynapHi npami. KyT mix [BOMa npaMvmm

Ha pwmc. 47 nBi mpsawmi, mepeTmHamOYuUCh,
YTBOPIOIOTE ABa KyTu mo 30° i mBa kytu mo 150°. Kyt
MiXX MU OPAMUMU 3a O3HAUeHHAM AopiBHioe 30°
(iHakIe Ka'KyTh: IPAMi nepemunaromovcsa nid Ky-
mom 30°).

OueBUAHO, IITO0 KOJU B Pe3yJbTATI IEePEeTUHY
IBOX MPAMMNX YTBOPIOIOTHCA YOTUPU PiBHI KyTH, TO
Bci BoHU gopiBHIOIOTE 90°, TOOTO IIi mpAMi mepeTu-
HAIOTbCA IiJi IPAMUM KYTOM.

6.3. MepneHOUKyNSApHi npami

O3Ha4YeHHs

[Bi MpAMi Ha3vBaloTbCa NepneHANKYNAPHUMUN, AKLLO
BOHW MEPETUHAKOTLCA Mif MPSAMUM KYTOM.

Ha puc. 48 npami a i b nepneHIUKYJIAPHI.
KopoTKo 11e mosnauaioTh Tak: a L b .

Bigpiskm abo mpomeHi HaswBarwTHCA MepreH-
OUKYNAPHUMW, AKITO BOHU JIEXKATh HA NEPIEHANKY-
JIAPHUX MPAMUX.

IoBemeMo BasKJIMBe TBEPIKEHH, 10 TIOB’A3Y€E
MOHATTS MNEePIeHAMKYJISAPHOCTI i mapajesbHOCTI
IPAMUX.

Teopema (npo 0Bi npsmi, nepneHOUKYNSPHi 00 mpemboi)

[Bi npsami, NnepneranKynspHi 4O TPeTbOI, NapanenbHi.

TBepm:xeHHA Teopemu imoctpye puc. 49. Ha mpomy
pucyeky a Lc, blec, a|b.

JloBeOeHHs

O Hexaii gano npami A, A, i B,B,, nepunes-
IUKyIapHi 1o mpamoi AB. JloBemeMo MeTOIOM Bis
cynporusHoro, mo A A, | BB, .

150°
30° 30°
150°

Puc. 47. [1Bi upami nmeperu-
HaTbeA mig KyTom 30°

ﬂepneH.qMKynanMﬁ -
BIA NaTuHcbkoro
«nepneHnMKynapic» —
NPAMOBUCHMY

bL )

Puc. 48. Ilpsami a i b
TIePIeHJUKYIAPHL

|L L

Puc. 49. [IBi npawmi,
MePIeHIUKYIAPHI 10 TPeTwoi,
mapaJieabHi

47
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K,
Al a b Bl
1 4
Alog B
AZ BZ
K

2

Puc. 50. [lo mpunyiieHHsa
IIpo Te, II0 npamMi A A,
i B,B, mepeTHHAIOTHCA

0 Mm ] 2 3
CcCM

Ilpuniyctumo, 1o mi mpAMi He mapaJjeib-
Hi. Toxi BoHHM mepeTHMHAKOTHCA B JedAKiidl Toumi K,
(puc. 50).

Ileperuaemo prcyHoK 1o mpamiii AB. OcKiabKu
mpami kyTtu 1 i 2 piBHi, To B pe3ysbTari nepernHaHHSA
npomiab AA, cymicTuThca 3 npomeHeMm AA,. AHajo-
riuno npoMmiEe BB, cymicTursca 3 npomeHeMm BB, .
Tomy Tourka K,, y AKili mepeTHHAIOTbCA Ii IpAMi,
Mae CyMiCTUTHCA 3 AeAKOI0 TOUKOI K,, IO TaKOX
JIQXKUTh Ha IMUX OpAMUX. TakKUM YMHOM, Uepe3 Tou-
ku K, i K, npoxoxars ABi npami A, A, i B/B,, mpo
HEeMOKJIMBe 3a aKcioMoio mpoBemeHHA mpsamoi. OTixe,
Hallle IPUIIYyIeHHa XuOHe, To0TO npami A, A, i B B,
rmapaJiesbHi.

Teopemy mosemero. H!

BrnactuBicTs, onmmcana B TeOpeMi, BUKOPHUCTOBY-
€TbCA AJIA MOOYI0BY MapaJieIbHUX IPAMUX 34 JOIOMO-
rolo JIiHifiKu Ta KocuHIA (puc. 51). [IBiui mpukaamaio-
Y1 KOCHHEIb JI0 JiHiNKN, MOKHA TPOBECTH JIBi mpsaMmi,
TIePIEeHIUKYJIAPHI 10 Kpalo JiHifKu. 3a J0BeIeHO0 Te-
OpPEeMOI0 TaKi IPAMi € mapajebHIMH.

<l 5 6 7 8 9 10 11 12

Puc. 51. ITobynoBa mapaJieIbHUX IMIPAMUX 3a JOIOMOTOIO JIiHiINKM Ta KOCUHILS

1Y xoxi moBemeHHs Iiiel TeopeMM MOKHA He PO3IISJATH IeperrnHaHHS, a CKOPUCTATHCS
pPOBIIUPEHUM IepesikoM aKciom, HaBegeHUX Ha c. 213-214.
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3anumaHHa U 3adavi

YcHi Bnpasu

136. Uu mMoKyTh ABi IpaAMi, IepPeTMHAIOYNCH, YTBOPUTHA TPU I'OCTPL KyTH;
TiTBKM OAUH TYIHH KYT; YOTUPHU MPAMi KyTu?
137. Yu € npaBUIbHUM TBEPI:KeHHA: «[[Ba PiBHI KyTHU 3i CIiIBHOIO BepIIN-
HOIO € BePTUKAJIbHUMU»?
138. Kyru 1 i 2 yrBopuiInca B pe3yJbTaTi MEPeTUHY ABOX HEIEePIeHIUKY-
JAPHUX MPAMUX. BusHauTe, AKUMH € IIi KYyTH — CYMiKHUMU ab0 BepTu-
KaJbHUMU, SKIIO:

a) ixHga cyma Ginbia 3a 180°;

0) Juille OgWH i3 HUX TOCTPHUIL;

B) IXH#A cyMa MeHINA, HijK cyMa iHIMX JBOX OTPUMAHUX KYTiB.
139. o i B — rpagycui mipu aBox cymiskuux KytiB. U moxyTh o i B
OyTy rpafyCHUMU MipaMH IBOX BEPTUKAJIbHUX KYTiB? ¥ AKOMY BUIAIKY?
140. ¥V pesyabraTi mepeTuHy ABOX MPAMHUX YTBOPUBCA TYIHH KyT o . oMy
IOPiBHIOE KYT MiK JAHUMU IPAMUMU?
141. V pesynbTaTi mepeTuHy ABOX IPAMUX YTBOPUJIKUCS YOTUPU KYTH, KO-
IeH i3 AKUX He € roctpuM. IIig AKMM KyTOM II€PeTHHAIOTHCA MAHi mpami?
142. Yepes TOUKy MepeTUHY ABOX MEPIEHIUKYIAPHUX NPAMUX a i b mpo-
BeleHO MpAMY ¢ . Uu MosKe BOHA OyTH IEPIEHAMKYJIAPHOIO 0 AKOI-HeOYIh
is mpamux a i b?

lpadiuHi BNnpasu

143. Haxpecuaits nopami a i b, mo mepermHamThea B Tounmi O 1mix
KyTom 80°.
a) BupginiTe KosbopoM yci mapu BepTUKAJbHUX KYTiB, 1110 YTBOPUJIU-
cs HA PUCYHKY. IKUMU € IrpaAycHi mMipyu mux KyTiB?
0) IIpoBemits uepes Touky O mOpAMYy, NEPHIEHIUKYIAPHY OO0 IpPA-
Moi a . Yu Oyze 1a mpAMa IepPIeHIANKYJIAPHOI M0 mpaMoi b ?
144. HakpeciiTh NepHeHIUKYJIAPHI IpAMi a i b, 1[0 IepeTHHAaIThC
B Touri O.
a) Ilosmaute Ha mpamiii a Touky B. 3a IOIOMOTOI0 KOCHUHILA
MIPOBEMITH Uepes II0 TOUKY MPAMY C , IEPIeHANKYIAPHY A0 IPAMOi a .
0) Yu mapasnenpHi npami b i ¢ ? Yomy?
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A NMucobmoBi BnpaBn

50

PiBeHb A

145. Opgun i3 KyTiB, 110 YTBOPUJINCS B PE3YILTATI IEPETUHY ABOX IPIMUX,
mopiBHIOE 125°. 3HalAiTh pemTy KyTiB. YoMy HOPiBHIOE KYT MidK IUMH
OIpAMUMEI?
146. 3naiigiTh yci KyTH, 10 YTBOPUJINWCA B PE3yJAbTATi IEPETHHY ABOX
IPAMUX, AKIIO:

a) OicexTpmca BiATWHAE Bim OMHOTO 3 HUX KyT 23°;

0) omuH i3 MUX KyTiB yTpuui GiibINi, HiK iHIITIHI.
147. 3uaiigites yci KyTH, 10 YTBOPUJINCA B PE3yJIbTATI IEPETUHY ABOX
IPAMUX, STKITO:

a) cyma JIBOX i3 HuX mopiBHioe 320°;

0) ommH i3 mux KyTiB Ha 50° MeHIHII 3a iHITIHIL.
148. Ilepnenguryaapui npami AB i CD mnepetuHaioThea B Touni K.
HagsiTs:

a) TpU BipisKu, MepHeHAMKYJAAPHL 10 npamoi CD;

0) yoTWpPHU HPOMEHi, IMepHeHANKYIIPHi 10 Bigpiska AK.
149. Opun i3 KyTiB, 1[0 YTBOPUJIUCA B PE3yJIbTATi IePeTUHY ABOX IPAMUX,
e TynuM. [loBemiTh METOAOM BiJl CYIIPOTHUBHOTO, IO *KOAEH i3 PeIT yTBO-
PeHUX KyTiB He MOXKe OyTH IPIMUM.

150. V¥ pesynpTari mepeTnHy ABOX NPAMUX yTBOPUJIMNCS YOTUPU KYTH,
OIVH i3 AKMX € mpAMUM. [loBediTh, IO peInTa KyTiB TaKOK HPAMi.

151. IIpami a i b nepmengurynapHi. IIpaMa ¢ IPOXOSUTL Yepe3 TOUKY
iXHBOTO IEPEeTUHY U YTBOPIOE 3 MPAMOI a KyT 70° 3HalgiTh KyT MixK
npAMuMu ¢ i b.

152. IIpama ¢ HOPOXOAUTH Uepe3 TOUKY IIePeTHHY NpAMUX a i b,
npuuoMy IpAMi a i b mepeTuHaAThCA Imig KyToM 25°, mpami a i ¢
MePIeHIUKYIAPHI. SHANUIITE KYT MiK mpamMumMu b i c.

PiseHb b
153. 3maiizits yci KyTu, 1[0 YTBOPUJINCA B Pe3yJabTAaTi IMEpPeTHuHY LBOX
OIPAMUX, AKIIO:

a) cyMa TphOX i3 HuX JopiBHIOE 295°;

0) rpagycHi Mipm ABOX i3 IIMX KYTiB BigHOCATHCA AK 4:5.
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§6. BeptukanbHi KyTu Ta ixHi BNacTMBOCTI. [lepneHanKkynapHi npami. KyT mix [BOMa npaMvmm

154. 3umaiigiTe KyT Mi)K ABOMA MPAMHUMU, AKi
IIepeTUHAIOTHCA, AKIIO:
a) cyMmMa JOBOX YTBOpeHUX KyTiB Ha 80°
MEeHIIIa, HiK cyMa JIBOX iHIIIMX KYTiB;
0) omumH i3 KyTiB, 110 YTBOPUJIUCS, YIBiui
MEHIITUH 3a CYMY PEeNITH TPhOX KYTiB.
155. Tpu npsami mepeTMHAIOTHCS B OLHIN TOUIlL
TaK, III0 IBA 3 KYTiB, AKi yTBOPUJINCSA B Pe3yJIbTATi
IepeTuHy, AOPiBHIOIOTHL 56° i 39° (puc. 52).
SHANLITh PelTy YOTHPU KYTH Mix cycimHimMum puc. 52
ITPOMEHIMU.
156. [IBi npami meperummaroThess B Toulli O . BicekTpuca ommOro
3 KYTiB, III0 YTBOPUJIUCSA B Pe3yJbTaTi IIEPETUHY, CKJIALAE 3 OTHIi€IO
3 JaHUX OPAMUX KyT 72°. S3HAUAITHL KYT, IiJ AKUM HEePETUHAIOTHCS
IaHi Ipami.
157. Nano mpawmi a, b, ¢ i d, nmpudomy a Lc, b_Lc, a|d. losexnirs,
mo mpami b i d mapasenbHi.
158. IIpami a i b mepeTMHAIOTBHCSH, a IpAMAa ¢ IEePHEHIUKYJIAPHA [0
npamoi a. HoBemiTh, 1o mpamMi b i ¢ He MOKYTL OyTHU NEPIEHIUKY-
JSAPHUMMH.

PiBeHb B

159. Opun i3 KyTiB, [0 YTBOPUINCA B Pe3yJbTaTi IepeTUHY ABOX IIPS-
MUX, MOPiBHIOE CyMi ABOX iHIMMX KyTiB. S3HAHAITHL KYT MiK TaHUMU
IPAMUMH.

160. oseniTh, 1m0 GiCeKTPUCH BEPTUKAJBHUX KYTiB € JOMOBHAJLHUMU
MiBIPAMUMMU.

161. [IBa piBHiI KyTH MaIOTh CIIiJILHY BEPIINHY, a iXHi OicekTpucu € 10-
NOBHAJBHUMU HIPOMeHAMU. J[0BeaiTh, ITI0 IIi KYTU BePTUKAJIbHI.

162. Yepes TOUKy mepeTHHY ABOX IEPIEHAUKYIAPHUX IPAMUX IIPOBEe-
HO TPETI0 IpAMY. SHAUAITh HAWMEHIINH i3 TynmuX KyTiB, II[0 YTBOPUJIUCS
B Pe3yJbTATi IEePEeTUHY IIUX TPhOX MPAMUX, AKII0 HANOLIBIINI i3 yTBOpE-
HUX TYOUX KyTiB mopiBHIOE 165°.

163. Yepes TOUKy Ha IJIOIIMHI IPOBENEHO II'ATh HpAMHUX. fIKa Hali-
0inbpIla KiJbKiCTh map HNepHIeHAUKYIAPHUX IPIMUX MOKe OyTH cepeq
Hux?
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~
\J NoBTOpeHHA nepen BMBYEHHAM §7

L

52

TeopeTuyHnn martepian

‘ TI.)HR.YT.H HK [ 5 KJac ]

e piBHIi BigpisKku

e piBHI KyTH [ mm. 2.2; 3.2]
3apaui

164. Biapisku AB i CD nexaTh Ha OQHil OPAMIiN i MarOTh CIiIBLHY cepe-
nuny O . 3Haufgits goB:kuny Bigpiska CD , akimo OA=4 cm, AC=12 cwm.
Ckinbku po3B’sI3KiB Mae 3amaua?

165. Kyru (ab) i (cd) maioTh CIiIbHY BeplIuHy Ta crinbHy Gicekrpucy [.
Buaiigits kyT (cb), axmo Z(ab)=50°, £(dl)=10°. Ckiibku Po3B’A3KiB
Mae 3ajzada’?

OHANAUIH-MPeHYBAHHA 0N Ni020MOBKU 00 KOHMPONbHOI po6omu Ne 1

3adadi 01 nid2omosku 00 KOHMpPONbHOI pobomu Ne 1
1. Ha npomeni 3 mouatrkom y Touri A moOyayiTe Bigpiskm AB i AC
Tak, mob AB=8 cm, AC=5 cmMm.

a) SfIka 3 TPLOX JAHUX TOUOK JIEKUTH MiK ABOMA iHIImMI?

0) SAxy moB:xmuy Mae Bimpisoxk BC ?
2. IIpomins OL ginuts kyr MON Ha 1nBa KyTH Tak, mo £ MOL =84°
i ZLON =18°. IIpomiab OK — 6icekTpuca kKyra MON . 3HaumgiTh
Kyt KOL .
3. Ilpami a i b mepeTmHAIOTHCH, IpAMA ¢ IapaJjelbHa OpaAMii a .
HoBemiTs MeTOOM Bifi CYIPOTUBHOTO, IO IPAMi b i ¢ He mapaJjesbHi.
4., Pisuung ABoX CYMIHMX KYTiB JOPiBHIOE OZHOMY 3 HIX. SHANIITH IIi
CYMIXKHI KyTH.
5. Cywma Tprox KyTiB, II[0 YTBOPMJINCA B PE3YJbTATi IEPEeTUHY ABOX IIPA-
Mux, Ha 60° 6ijbIna, HidK yeTBepTUil KYT. SHAUIITE KYT MiK JaHUMU IP-
MUMU.
6. Kytu AOB i COB cywmixui, npuuomy £ AOB=108°. 3 Touku O mpo-
BeneHo mpomias OD Taxk, mo ZCOD =126°. Yu € npomiab OD OicekTpu-
coo Kyta AOB ? BinmoBigb oOr'pyHTYTE.
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Miocymku
MIACYMKOBUI OrNAg PO3AINY |

TOYKA | MPAMA

Axcioma npoéedenns npamoi
Yepes Oyab-aKi ABI TOUKH MOKHA
ITPOBECTU IMPAMY, i IO TOTO K TiJb-
KU OTHY

Axcioma po3miuLeHHA MOYOK Ha
npamii
I3 TppOx TOUOK Ha MpAMiA omHA
1 TiIBKM OJHA JIEKUTHh MiK ZBOMA
iHImIMu

B3AEMHE PO3MILWEHHA ABOX MPAMUX

IlepeTunaroThCA

ITapanxeasni

>

Kyrom mik nBomMa mpamummu, AKi
[IePEeTUHAIOTHCH, HABMBAETHCSI MEH-
XA i3 KyTiB, IO YTBOPHUJIHCSA
B Pe3yJIbTATi MEPETHHY IIUX IMPAMUX

JBi mpAMi Ha IJIOMMHI HA3WBAIOTHCA
nmapaJjeJbHUMHU, K0 BOHU He Iepe-
THUHAIOTHCA

B
|

IleprieHAUKYIAAPHUMU NPAMUMU
Ha3WBAIOTLCA [Bi MpaAMi, 110 Iepe-
TUHAIOTHCA IiJ IPAMUM KYTOM

Axcioma napanenvHux npamux
Yepes TOUKY, 110 He JIEKUTH Ha JaHil
IPAMili, MOKHA IPOBECTU HE OiJbII
HiYK OIHY IPAMY, ITapaJieIbHy JaHil

TEOPEMW NMPO MAPAJIEJIbHI

W NEPMEHANKYNAPHI MPAMI

Teopema npo d6i npami,
napanenvii mpemii

ABi mpawmi, mapaJjienbHi Tperii,
mapaJjejabHi MiK co0010

Teopema npo 06i npami,
nepnenduKynapHi 0o mpemuvoi

b b
I

OBl mpami, mepHmeHJMKYJIAPHI IO
TPEeTHhOl, ImapajeabHi
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MPOMIHb

—_
IIpomeHeM Ha3MBAETHCA YaCTUHA
IIPAMOI, IO CKJIAJA€ThCA 3 YCiX TO-
YoK ITi€l mpsamoi, AKi JeKaTh Io OguH
0iK Bijg meBHOI aHOI HA HIM TOUYKU
(mouaTKy TpOMEH:A), a TaKOyK caMoi
1miei TOuKu

JIOTMIOBHAJBHUMHU MPOMEHAMH Ha-
3MBAIOThCA [OBa Pi3HI mIpomeHi
OIHi€el mpAMOl 31 CIIiJILHOIO IIOYaT-
KOBOIO TOUKOIO

BIPI3OK

KYT

2

Bigpiskom HasumBaeThCcA YacCTMHA
MIPAMOI, IO CKJIAJAaeThCA 3 JBOX 3a-
JaHUX TOYOK Iiel mpamoi (KiHITiB
BiZpidKa) # yciX TOYOK, II[O JIeXKaTh

Kyrom HasuBaeThCs TreoMeTpUU-
Ha (irypa, 0 CKJIAJAETHCI 3 JBOX
IIPOMEeHiB (CTOPiH KyTa), AKi BUXO-
ATH 3 ONHiel TOUKM (BEPIIMHU KYTa)

MiK HUMU

PisHuME BifpiskamMmum Ha3MBAIOTHCA
BiIpisKM, AKi cyMiImamTbcA HaKJIa-
TaHHAM

Py

PiBauMu KyTaMum Ha3MBaIOThLCHA
KyTH, AKi cyMimjaroThcsa HaKJa-
JaHHAM

Axciomu 6umiplo6anHs
ma 6i0knadanus 6i0pi3kie

e KoXHu# Bifpi30oK Mae MeBHY
IOBXKUHY, III0 BUPAKAETHCA OOAAT-
HUM YHCJOM y 3aJaHUX OAUHUIIX
BUMiproBaHHA. [loBKMHA Bigpiska
JIOPiBHIOE CyMi ITOBKHWH YaCTHH, Ha
AKI Bigpisok miMuThCS OYyAL-IKOIO I0-
r'0 TOYKOIO

* Ha Oymp-akoMy IIpoMeHi Bif fioro
IIOYaTKOBOI TOYKM MOJKHA BiIKJACTU
BiZIPiBOK 3aJaHOI AOBYKWHU, i TiJIbKU
OIUH

Axciomu 6umiplo6aHHA

ma 6i0knadanHs KYymie
* KoHUN KyT Mae TrpagycHy
Mipy, II0 BHpPa’Kae€ThCA mOIAT-
HUM YHCJIOM. PO3TOPHYTHH KYT
nopiBaioe 180°. fAxmio mpomiub
IinuTh HaHUUW KYyT HaA OBa KYyTH,
TO TpajycHa Mipa ZaHOTO KyTa
TOPiBHIOE CYyMi IpagyCHUX Mip JBOX
OTPUMaHUX KYTiB
* Big Oyab-aKOTro IIpOMeHs JaHOL
mpsaMol MOXKHA BiAKJacTu B 3ama-
Hui 6ik Big mpamoi KyT i3 3ama-
HOI0O T'PaJyCHOI0 Mipoi0, MEHIIIOO

3a 180°, i TiTbKM OgUH
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Mipcymkn

"

"

7

CepenuHoro BiApiska HAa3MBAETHCA
TOYKa Bigpiska, IMO AiJUTH HOTO

HaBITLI

7

BicekTpucowo KyTa Ha3WBAaEThCA
IIPOMiHb, I1I0 BUXOJUThH i3 BEPIITUHU
KyTa ¥ OiJuTh KyT HaBOiJ (TOOTO
Ha JBa PiBHI KyTH)

BUOW KYTIB (3a rpagycHolo Mipoto)

\Q; £
Tocrpuit kyr — | IIpamuii kyr — Ty““f’% LAY PogropayTuit
KyT, MEHIIU] KyT, AKUI KyT, Gluprrui KyT — KYT,
3a 90° nopiBHIoE 90° 3a 90° ase MeH- | AKWI HOPiB-
i 3a 180° Hioe 180°
KYTW, O YTBOPIOKOTbCA
B PE3YJIbTATI MEPETUHY OABOX NPAMUX
Cymimni KyTH — /B2 KyTH, IO Ma" | BeprukaabHi KyTH — IBa KYTH,

IOTh CHiJIBHY CTOPOHY, a iHIITi CTOPO-
HY IIUX KYTiB € JOMOBHAJbHUMU IIPO-

MEeHAMU

CTOPOHU ONHOTO 3 SIKUX € IOIOB-
HAJBHUMU IPOMEHAMU CTOPiH APY-

roro

Teopema npo cymizxcni kymu
Cyma cymiskHUX KyTiB mopiBHioe 180°

Teopema npo éepmukranvii kymu
BeprukanpHi KyTH piBHI

1. Sfxmio gBa KyTu piBHi, TO CYMiKHi 3 HUMM KyTH TaKOXK PiBHI.
2. JIBa KyTu, CyMisKHi 3 OMHUM i TUM caMUM KyTOM, PiBHi.

3. Kyt, cymiKHUI i3 OpAMEUM KyToM, TaKoxX mpamuii. KyT, cymikHuU i3
TYIUM KYTOM, rocTpuii. KyT, CyMisKHUI i3 TOCTPUM KYTOM, TYIIUH

Hacnidxu 3 meopemu npo cymizxcHi kymu
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? KoHTponbHi 3anuTtaHHA

1. Hassite ocHOBHI reomerpuuHi ¢irypu Ha miomuHi. K BoHM mosHaua-
0ThCA?

2. ChopmysoiiTe aKcioMy IpoBefeHHs IPAMOI.

3. CdopmymoiTe akcioMy po3MIiIeHHS TOYOK HA IPAMII.

4, fdxa dirypa masmBaeThbCs mpoMeHeM (miBmpsamoo)? K M03HAYAIOTHCS
IIpoMeHi?

5. {xi mpomeni HasMBAIOTLCA NOMOBHAJILHUMA?

6. [laiiTe o3HaueHHs BiApiska. 1K mo3HauaeThLCA BiApi3oK?

7. ki Bimpisku HasuBaioThCcA piBHMMHU? K mOpiBHATH ABa Biapisku?

8. CdopmymioiiTe akcioMy BUMIPIOBAHHS Ta BigKJIaJaHHA Bifpiskis. Ik
MOPiBHATH [Ba BifApisKuy i3 3ajauuMu AOBKUHAMN?

9. laiiTe 0O3HAUEHHS CepeIWHU Biapiska.
10. TaiiTe o3HaueHHA KyTa. SIK MO3HAYAIOTHCS KyTHU?
11. fxwuil KyT HA3UBAETHCA PO3TOPHYTUM?
12. §ki xyTu HasuBawThCA piBHEMU? K mopiBHATH ABa KyTH?
13. ChopmynoiiTe akcioMu BUMIpHOBaHHS Ta BiAKJIagaHHA KyTiB. Ak
MOPiBHATH OBA KYTHU i3 3aJaHUMU IpalyCHUMHI Mipamu?

14. HassiTh oguunII0 BUMIpIOBaHHA KyTiB. fIKi KyTu HasuBalmoThLCA I'o-
CTPUMU, IPAMUMHU, TYIUMU?

15. Maiire o3HaueHHA OiCEKTPUCH KyTa.

16. MaiiTe o3HaueHHA HapajelbHUX OpAMuUX. HaspiTh ABa BUIALKU
B3a€EMHOT'0 PO3MillleHHS NPAMHUX Ha mromuHi. AKi Bigpisku (rpomeni) Ha-
3UBAIOTHCSA TapaJICIbHUMU?

17. CpopmyuaroiiTe akcioMy mapaJelbHHX HOPAMHX. Y UYOMY IOJATAE
BigMiHHicTh aKciom Bim Teopem? HaBemirts mpuxaagm axciom iz Kypcy
reomeTpii.

18. CopmyaroiiTe i JoBeIiTHL TeopeMy IPO ABi IpaAMi, mapajeIbHi TpeTii.
19. V uomy mossArae MeTof HoBeeHHS Bif cynporusHOro? OmuIIiTh eTamu
MipKyBaHb y XO/i JOBEIEHHS BiJ CYIPOTHUBHOIO.
20. [TaiiTe 0O3HAYEHHS CYMiXKHUX KYTiB.
21. CopopmymroiiTe i HOBEAITH TeOpeMy IIPO CYMIMKHI KyTH.
22. CpopMymaroiiTe HACIIAKY 3 TEOPEMHU IIPO CYMIMKHI KyTH.
23, [laiiTe 0O3HAYEHHS BEPTUKAJBHUX KYTiB.
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24, CpopmymnroiiTe i HOBEAITh TeOpeMy IIPO BEPTUKAJIbHI KYTH.

25, [laiiTe o3HAYeHHS KyTa MiskK npAMuMu. CKiJbKM FOCTPUX, TYNHUX, IP-
MHUX KYTiB MOJKe YTBOPUTHCS B PE3YJIbTATI MEPETUHY ABOX IMPAMUX?

26. [laiiTe 0O3HAYEHHS HEPIEHANKYIAPHUX MPAMHUX.
27. CdopmymnroiiTe I TOBEAIiTH TeopeMy IIPO ABi IpAMi, IepueHauKyIAPHI
0 TPEThOi.

.|+ HopatkoBi 3apaui

166. Ha npsawmiii mosnaueno toukn A i C rtak, mo AC=3. Toura B
JeXUTh Ha Bigpisky AC , nmpuuomy AB:BC=2:1. 3uaiigite Ha JaHii
mpamii yei touku D Taki, mo AD+BD=CD.
167. Touku A i B pyxaioTbca IO NpaAMil. BusHauTe, Ha AKY BEJINUYUHY
IepeMicTuUThLCA cepefuHa Binpiska AB, AKIO TOuKa A IIepeMiCTUThCA Ha
3 oguHMIl, a Touka B — Ha 7 oguHUIIL. PO3IJISHBETE BULIAJKY PYXY TOUOK
B OJHOMY HAIPAMKY M y IPOTUICKHIAX HAIPAMKAX.
168. Ha nimiiini nossavyeno tpu moginkm: 0 cm, 2 cm i 5 em. Sk 3a momo-
MOTOI0 TaKoi JiHiliKu mobyayBaTy BiApi3ok 3aBHOB:KKU 6 cm?
169. Ik 3a mOMOMOIoON0 KOCHMHIA 3 KyToM 35° Bimriaactu kyt 40°7?
170. ano mabmox kKyta B 17°. fIK 3a ZOIOMOroI0 IIHOIO IIa0JI0HA MOOY-
IyBaTH:

a) Kyt 7°;

6) xkyt 10°?
171. §Ix 3a momomororo 1mabaoHa KyTta B 27° 1o-
OyayBaTu ABi mepHeHIANKYIAPHI mpami?
172. Crinpru KyTiB, Mermux 3a 180°, 306paxe-
HO Ha puc. 53?
173. TIpomeni b i ¢ ainars kyT (ad) Ha TpH
piBi KyTu. dosenirs, mo Gicexrpuca Kyra (bc) € Puc. 53
0iCeKTPHCOI0 KyTa (ad).
174, Touxka M JexuTh mM03a BHYTPiIHBOW obsactio Kyra AOB . Ilpo-
miab OC — Oicexkrpuca 1poro Kyra. HoBemits, mo Kyt MOC nopiBHIOE
miBcymi KyTiB AOM i BOM .
175. Touka M Jexurhb y BHyTpimHiii obmxacti xyra AOB . Ilpo-
miae OC — Oicexrpuca 1boro Kyra. Jlosemits, 1mo kyr MOC nopiBHIOE
MonyJio miBpisuuni KytiB AOM i BOM .
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ICTOPUYHA OOBIOKA

HaiimaBuima Hayka. ['eomerpis, K i MaTeMaTHKa 3arajioM, 3apoKy-
Bajacd 3 MoTped MpPaKTUUHOI AisabHOCTi. AIMKe CKpPisb, Ae 'KUJIU U IIpaIio-
BaJM JIIOAY, HeoOXimHO Oys0 BMMiproBaTH, O0UMCIIOBATH, MipKyBaTHU TOIIO.
Ileprri moKyMeHTaJIbHI CBiIUEeHHS IIPO TeOMETPUUHI 38HAHHS AIAILIN IO HAC
3i CrapomaBuboro €rumry. Bogu Hiny miopoky saromaioBaju MaiisKe BCi
3eMeJIbHI IiTAHKU, OT/Ke, ETUINTAHAM JOBOJMJIOCA I1X 3HOBY DPO3MEXKOBYBaTH.
Tax y mporieci poboTH JIOAM Ti3HABAJMNCS PO HAMIIPOCTIIIi BIACTHBOCTI r'eo-
MeTpUUHUX Qiryp.

CranoBienHA reomerpii. CTaHOBIEHHA reoMeTpii
K BJIaCHe HayKU IOB’A3aHe 3 MPaIlIMU JaBHbOI'PEIILKUX
yuenux: @aseca (opieut. 625—547 pp. 1o H. e.), [Tidharopa
(opierT. 570-500 pp. mo H. e.), EBmokca (opierT. 408—
355 pp. 1o H. e.). Boru chopmyaoBanm i moBeau 6arato
OCHOBHUX I'€OMETPUYHUX TBEP/KEHb.

Opuiero 3 HaWBUIATHIIINX IIOocTaTeill B icTopii
reoMeTpii 3acay:KeHO BBaskaeTbcA EBKJig AJekcaH-
npiticekuii (opierT. 330-275 pp. 40 H. e.). Horo
npana «Havama» crana migpyyHUKOM, 3a AKAM
BMBUYAJIM TeOMETPil0 IIPOTATOM MaMiKe JBOX
THCcAY pokiB. EBKIig mepiimm 3acTocyBas
caMe TOH MifgXin Ao BUKJIAmy reoMeTpii,
AKUM KOPUCTYEMOCS 3apa3 MU: CIIO-
yaTKy cOpMYyJIOBaB OCHOBHiI O3Ha-
YeHHS W BJIACTUBOCTI HAWIIPOCTi-
mux ¢iryp (akciomm), a morim,
CIMpauYnch Ha HUX, OOBIiB
fararo iHIIUX TBepPKEHb.

EBknip,
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I'eomerpia B Ykpaini. Ilikasi cTopin-
KU icTopii po3BUTKY reoMeTpii, 30Kpema ii
BUKJIAJAHHSA B IIKOJi, IOB’sI3aHI 3 YKpa-
inoto. CaMe TyT B OfHili i3 XapKiBCBKUX
rimuasiit Hanpukinami XIX cT. posnounHaB
CBOIO TisAIbHICTH BifjoMuii memaror AHApii
ITerpoBuu Kucennor (1852-1940), 3a miz-
PYYHUKOM SKOT'0 BUBYAJY I'€OMETPii0 Ipo-
Tarom Maiiske 60 poKis. A. . Kncenbos O. B. Moropenos

IIpodecop Xapriscbkoro yHiBepcuTery Onekciit Bacuanosuu ITorope-
J10B (1919—2002) 36araTus cy4acHy reOMeTPii0 HOBITHIMU AOCTi I KeHHAMY Ta
CTBOPUB MIKiJIbHUN IiJPYYHUK, 38 AKUM HaBUAJIOCA KiJIbLKA MOKOJIiHb YUHIB.

HocuimgxeHHA Ta BiJKPUTTA BUEHUX-TEOMETPiB 3aCTOCO-
BYIOTBCS B 6araThbox rajayssax JIOACBKOI mAisabHoCcTi. I'eomerpis
cTajia eJeMeHTOM 3araJbHOJIOACHKOI KYJbTYypPH — alske 0e3
3HAHHSA OCHOB I'eOMeTpil HeMOKJMUBO YIBUTHU c00i cyuacHy
OCBiUeHy JIIOIUHY.

CropysKeHi 3a IBi—4OoTHUPHU THUCAYL POKiB 10
HAIol epH, €ETUIeTChKi mipamiagu i choromi
BpPasKaloTh TOYHICTIO METPUYHUX BiJHOIIEHD; w
OyZiBeIbHUKHM B)Ke TOMi 3HAJIM YMMAJIO I'eOo-
METPUYHUX BiJOMOCTEH i PO3paxyHKiB.
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Po3ain |. EnemeHTapHi reoMeTpuyHi irypy Ta ixHi BNACTMBOCTI. B3aeMHe PO3MILLEHHS MPAMYX Ha MAOLLWHI

@
./ TemaTuka nosigomneHb Ta pedepatis

60

Ao posainy |
1. BuwmiproBaHHsA BifcTaHe# i KyTiB Ha MiclieBOCTi.
2. TloxomXeHHA OCHOBHMX NeOMETPUYHHUX TEPMiHiB.
3. Cucrema reoMeTpuuHNX axciom — Bijg EBKiifa 4o ChOrofeHHS.
4. 0. B. IloropenoB — BUAATHUI VKPAIHCHKUI IeoMeTp.
5. JloriuHa mpaBUJIbHICTL O3HAYEHD.
6. Amnasoris Ak opMa yMOBHBOZLY.

PekomeHpoBaHi gxepena iHpopmauii
1. Maremaruuna xpecromaria. — K. : Pag. mxk., 1970. — T. 1, 2.

2. Tieiizep I. U. Ucropus maremaruky B mKoje. VII-VIII xa. — M. :
IIpocsermenue, 1982.
3. Ipeiigep 10. A. Yro Takoe paccrosuue? (IlomyaspHBIe JEKIUN IO

MaTeMaTHuKe, BbII. 38). — M. : @usmarrus, 1963.
4, Tlepensman fI. . 3anumarenbHasa reomerpus. — M. : @usmarrus,
1959.

5. Termamosa A. II. Jloruka. — M. : Ipoda, 1995.
6. HMurepuer-6ubanorexa MITHMO. http://www.mccme.ru/free-books/
7. T'paup reomerpun. A. B. IToropemos. http://kharkov.vbelous.net/avp/

L Bideomamepianu 3a po30inom |
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Po30in i

TpUuKymHuku. O3HaKu pisHocmi
MPUKYMHUKIB

§ 7.
$ 8.
$ 0.

§ 10.

§ 1.

§ 12.

§ 13.
§ 14.
§ 15.
§ 16.
§ 17.

§ 18.

TpUKYMHUK | 11020 enemeHmu. PiBHICMb
2e0MemMpuYHUX gi2yp

Mepwa 03HAKA PiBHOCMI MPUKYMHUKIB

ma ii 3acmocyBaHHS

NepneHOuKynsp 00 NpAMoi. BiocmaHb Bid MouKu
00 npsimoi

Apy2a 03HAKA PiBHOCMI MPUKYMHUKIB

ma ii 3acmocyBaHHS

Budu mpukymHukis. PiBHoGedpeHul
MPUKYMHUK, 11020 BAGCMUBICMb MA 03HAKA
MediaHa, bicekmpuca U BUCOMA MPUKYMHUKA.
Bracmusocmi ma 03HAKU piBHOOEOpeH020
MPUKYMHUKA, NOB'A30HI 3 HUMU

Tpems 03HAKA piBHOCMI MPUKYMHUKIB

ma ii 3acCmocyBaHHS

Kymu, ymBopeHi npu nepemuHi 0BoxX npsamux
CIYHOI0. O3HAKU NAapanenbHoCmi NPAMUX
Bnacmusocmi Kymis, ymBopeHux npu
nepemuHi napanenbHUX NPSMUX CiHHOK

Cyma Kymis mpuKymHukad. 30BHIWHIU Kym
MPUKYMHUKG

MpAMOKYMHi MPUKYMHUKU. O3HAKU

ma BAACMUBOCMI NPAMOKYMHUX MPUKYMHUKIB
CniBBIOHOWEHHS MiDK CIOPOHAMU | Kymamu
MPUKYMHUKA. HepiBHICMb MpUKymHuUKa
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Cepen piBHEX PO3yMOM — 3a OJHAKOBUX
iHIIMX yMOB — IIepeBasKa€ TOW,
XTO 3HAE TeoMeTpiio.

Baes Ilackans, ppanuysvkuil yuenuil

Ponp TpuKyTHUMKA B reomMeTpii BasKKO Iiepe-
ominutu. HaykoBii Hemapma Ha3MBAIOTh TPUKYTHUKHI
KJiTMHaAMu opraHismy reometpii. Cupaszi, ummaJio
3i CKIAHIIINX TeOMeTPUUYHHUX (PIiryp MoKHA po30ouTHU
Ha TPUKYTHUKH.

Y npoMy po3misii MM He TiJIbKM BUBUMMO «BHY-
TpimHio 6yI0BY» TPUKYTHUKIB i BUAiIMMO iXHi BUIH,
aje ¥ JoBefeMO O3HAKH, 38 AKMMU MOYKHA BCTAHOBUTH
PiBHiCTH TPUKYTHUKIB, HOPiBHIOIOUM iXHi CTOPOHU Ta
kytu. OTpuMaHi B XOZi HAIINX MipKyBaHb TEOPEMU Ta
CIIiBBiTHOINIEHHS POIIINPATHL Ballli YsIBJIEHHSA PO Bi-
PisKM I KyTH, HapaJieJIbHICTL i IepIeHInKYJIAPHICTD
IPAMUX HAa ILJIOIIUHI.

VYV mporieci posB’aA3yBaHHS 3agay i AOBeIeHH:
TEOpeM PO BJIACTUBOCTI TPUKYTHUKIB B MAae€Te oOIla-
HYBaTHW BaKJMWBI reoMeTpUYHI METOAM, IO JOIIOMO-
JKYTh y IOJAJbIIIOMY BMBUEHHI reoMeTpii.
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§7 TPUKYMHUK i 020 enemeHmMu.
PiBHiICmMb 2eomMempuyHUX dizyp
7.1. O3HAYEHHA MPUKYMHUKG
I U020 esiemMeHmis

O3HaYeHHA

TPUKYTHUKOM Ha3vBaeTbCA reoMeTpuyHa dirypa, Wwo
CKNA[AETbCA 3 TPbOX TOYOK (BEPLUMH TPUKYTHUKA),
Ki HE nexaTb Ha OfHIM NpsaMIl, | TobOX Biapi3kie (CTOPIH
TPUKYTHUKA), LLIO NMOMapHO CroNyYatoTb L TOYKM.

TpUKYTHNK IIO3HAUYAETHCSI 3HAKOM /\ i mepe-
JiKOM HMOro BepIIWH y AOBiJIbHIN IIOCJIiZTOBHOCTI.

Ha puc. 54 300pakeH0 TPUKYTHUK i3 Bep-
munamu A, B, C i cropomamu AB, BC, AC.
Ileit TpUKYyTHUK MOKHa mosHauuTu Tak: A ABC, C
ABAC , ANCBA Toro. A

O3Ha4eHHA Puc. 54. TpukyTauk ABC

Kytom TpukyTHuUKa ABC npu BepLuUHi A Ha3u-
BaeTbca KyT BAC.

KyT TpuxkyTHHMKA mo3HAUalOTh TphoMa OyKBa-
Mu (Hanpukraag, «kyT ABC») abo oxHieto OyKBOIO, IIT0
BKasye MOro BepIIuHYy (HAIPUKJIAL, «KYyT A TPUKYT-
uuka ABC»).

SKImo BepIIMHA JAaHOTO KyTa TPUKYTHUKA He
HaJIe}KUTh SAKifiCh CTOPOHi, TO KaKyThb, IO JaHUK
KYT npomunexcHull yiti cmoponi. B inmomy pasi
KYyT € npunezaum 0o cmoporu. Tak, y TPUKYTHU-
Ky ABC KyrT A — mpuierauii no cropin AB ta AC
i mporunexxuuii cropoui BC .

CropoHU ¥ KyTU TPUKYTHUKA YACTO HA3WMBAIOThH
Horo ejxeMeHTaMM.

63
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Po3ain Il. TomkyTHUKK. O3HaKM PIBHOCTI TPUKYTHWKIB

MepumeTp — BIA TPELET

Koro «nep» HaBKONO

i «meTpeo” — BUMIPIOIO
B/MipIoBaHNT HaBKONO

6

Puc. 55. @irypu F, i F,
cyMiImaroTheca HaKIagaH-
HAM

64

O3Ha4eHHs

MNMepnMeTPOM TpyrKyTHMKA HA3MBAETHCSH CyMa BCIX MOro
CTOPIH.

IlepumeTp mosHauaeThesA OYKBOIO P .

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

Bynap-AKuil TPUKYTHUK O0ME)Ky€ UYacTUHY
IJIOIIMHU. BBakaruMmMemo, IO TOUKH, AKi Haje-
JKaTh Iif yacTuHi, posMmimeHi 6cepeduni mpurym-
HUKa@, a TOUKU, AKi 1} He HasexaThb,— no3a mpu-
KYMHUKOM.

7.2. PiBHicmb 2eomempudHux dizyp.
PIBHI MPUKYmMHuUKu
3rigHo 3 paHime faHWUMU O3HAUYEHHAMU, ABa
BipisKkM (KyTHM) HA3MBAIOTLCA PIBHUMU, AKIIO BOHU
CYMIIITaoThCA HAKJAJaHHAM. ¥3araJbHUMO Ile O3Ha-
YeHHA AJIA JOBLIBHUX (Qiryp.

O3Ha4eHHA

[Bi reoMeTpunyHi irypy Ha3MBaloTbCH PIBHUMM, FKLLO
BOHW CYMILLAIOTbCS HaKaAaHHSAM.

Ha pucyrky 55 3o0paskeno ¢pirypu F, i F,. fIk-
0 yABUTH, 10 ¢irypy F, 300paskeHO Ha IPO30piit
ILIiBIIi, TO 3a JOIIOMOTrOI0 HaKJaJaHHS Iiel MIiBKKM Ha
Girypy F, (tum um iHmmm 60koM, puc. 55, a, 6) MOXK-
Ha cymictutu Qirypum F i F,. Y TakoMy BHUIAIKy
Gqirypu F, i F, 3a o3HaueHHAM piBHi. [ly1a mosHaueH-
Hs PiBHOCTI (hiryp BUKOPHUCTOBYIOTh 3HAK MaTeMaTH-
HOI piBHOCTI «=». 3anuc F, = F, o3Hauae «pirypa F,
JopiBHIOE (irypi F, ».

Posrnanemo piui TpukyTHUKN' ABC i A B,C,
(puc. 56).

! IcHyBaHHA TPUKYTHMUKA, IO JOPiBHIOE HAHOMY, € OJHIi€IO
3 akciom mianimerpii. Ifro akciomy HaBemeHo B nomatky 1.
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§7. TpUKYTHMK | OO enemeHT. PiBHICTb reomeTpuuHmx diryp

3a o3HaAueHHAM, TaKi TPUKYTHUKU MOYKHA CY-
MicTuTu HakjgaganaaMm. OueBUIHO, IO B pe3yJbTa-
Ti HaKJaZaHHA BiAOOBiTHO CYMiCTATHCA CTOPOHU
M KyTH IUX TPUKYTHUKIB, TOOTO KOXKHOMY €JIeMEHTY
rpukyTHuKa ABC BigmoBimaTume piBHUII eJIeMeHT B
TpukyTHHKA A, B/C, . JlomoBuMOCA, IO B 3amuci
AABC=AABC, mu 6yrneMo BIODAIKOBYBAaTH Ha-
3BU TPUKYTHUKIB TaK, 11100 BEPIINHYU PiBHUX KYTiB 3a-
3HauajgucAd B MOpAAKY BiamoBiguocti. Ile osHauae:

axwo NABC= NABC,mo/A=/A,/B=/B, 4 '
/LC=/C,AB=AB,BC=B/C, AC=A/(C,.
Taxum 4ymHOM, i3 PiBHOCTI ABOX TPUKYTHUKIB
BUNJINBAIOTH IIiCTh pPiBHOCTe! BiAIOBiZHUX eJe-
MEHTiB: TpU — IJd KyTiB i Tpu — naas cropin. Ha
PUCYHKAaX BiAIIOBifTHO PiBHi CTOPOHM 3a3BUYAU IIO-

3HAYAIOTh ONHAKOBOIO KIJIBKICTIO PUCOK, & BIAmO- A '
BiTHO PiBHI KyTH — OJHAKOBOIO KIJIBKIiCTIO IV/KOK

¢

(puc. 56). Puc. 56. Tpuxkyrauxku ABC

A 4u; NpaBUJIBHO, L0 TPUKYTHUKY, AKi MAlOTh i A,B,C, pissi
BiIOBiHO PiBHI CTOPOHU Ta KYyTH, CyMiIalOThCS
HaxkJagaHHAM? Yy MoKHAa 3a PiBHICTIO HeIKUX Bim-

MOBiIHMX eJeMeHTiB JOBeCTH PiBHICTH caMUX TpU-
KyTHUKiB? BigmosicTu Ha 1mi muTaHHSA cOpoOyemMo
IaJIi.

3anumaHHa U 3a0adi

YcHi Bnpasn

176. Ha npamiii mo3HaueHO TPU TOUKH. YW MOMKYTH IIi TOUKH OyTH Bep-

IMIUHAMY TPUKYTHUKA?
177. V tpukyrauky KMP HasBiThb:
a) KyTu, mpujerii mo croporu MP;
0) KyT, mpoTuae:KHNHA cTopoHi KP;
B) CTOPOHY, IPOTUJIEKHY KyTy K;
T) CTOpPOHU, IPUJErTi 70 KyTa P.
178. [IBa TpurkyrHuku piBHi. Yu piBHi ixHi mepumerpu?

www.e-ranok.com.ua
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Po3gin Il. TpmkyTHMKW. O3HAKW PIBHOCTI TPMKYTHUKIB

179. Ilepumerpu ABOX TPUKYTHHUKIB piBHi. Yu 060B’A3K0BO piBHI cami
TPUKYTHUKU?
180. Bigomo, mo A ABC = A A,B,C, . Yu o3Hauae 11e, 110:
a) ACAB=AC/AB,;
6) AABC=AACB,?
181. Bigomo, mo A ABC = /A DEF . Ha3BiTs:
a) KyT, AKUH y pe3yabTaTi HaKJaJaHHSA TPUKYTHUKIB CYMiCTHUTBHCA
3 Kytom E ;
0) cTOpOHY, KA B pe3yJbTaTi HaKJIaJaHHSI TPUKYTHUKIB CYMiCTUTHCSA
3i ctoponoo AC ;
B) KYT, aKuil mopiBuioe kyty C;
T) CTOpOHY, IO JOpiBHIOE cTopoHi DE .

lpadiuHi BnpaBwm

182. Haxkpecairs Tpukytaur ABC .
a) BuwmipsaiiTe cTOpOHU TPUKYTHHKA Ta OOUMUCIITHL HOTO IIepUMETP.
0) BupikTe moOymoBaHUII TPUKYTHHUK i 3a HOIOMOTOI0 OTPUMAHO-
ro mabJoHA HaKpeCcJiTh TPUKYTHUK, IO JOPiBHIOE naHOMYy (ab6o
CKomifoliTe MOOyIOBaHUI TPUKYTHUK Ha €KpaHi KoMmIr'iorepa). Homy
TPUKYTHUKYU OYAyTh PiBHUMM?

183. Haxpecairs TpukyTaurk ABC i Bupisxre #oro.
a) 3a J0IMOMOTOI0 OTPMMAHOTO IMabJoHAa HAKPECHiTh TPUKYT-
Huk MNK , mo gopiBuioe TpukyTHuUKy ABC .
0) IIpuxiaazmits mabsoH mo TpuKyTHHKAa MNK Tak, o0 Bigpis-
ku MN i AB cywmictuiuch, a Touku C i K Jexayu 1o pisHi 00KH
Bix mpamoi AB. O6BeniTh 111a0JI0H.
B) Ileperuits pucynok mo npamiii AB. Yu 060B’sa3K0B0 Touku C
i K wmators 36irtuca?

fa MucobmoBi BnpaBn

PiBeHb A

184. V tpurkyrauxky ABC AC=6 cMm, cropoa AB wmenma, Hisxx BC ,
Ha 2 cM, a CTOPOHU, mpuJerti g0 Kyrta C, piBHi. 3HAHIITH IEPUMETD TPU-
KYTHUKA.
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§7. TpUKYTHMK | OO enemeHT. PiBHICTb reomeTpuuHmx diryp

185. Ilepumerp Tpuxkytauka ABC popisHioe 24 M, npuyomy AB=10 M,
a cropoHa BC Brpuui menmia, Hizk AC . HasBiTb KyT TPUKYTHUKA,
MIPOTUJIEIKHUM MOT0 HaWOiIBIIiA cTOPOHI.

186. Bimomo, mo AABC = AKMN. 35aiigiTs:
a) KyrT N, axmo £C=125°;
0) cropony AB, axmpo KM =11 cwm;
B) mnepumetp TpukyTHuka KMN , axmo AB=11 cm, MN =8 cwm,
KN =17 cwm.

187. Bigomo, mo A BAC=AEFK .
a) Hasgirs Haiibigbmuil KyT TpuKyTHUKA BAC , 9KI0 HAKGI BTN
KyT TpuKkyTHUKa EFK € npoTtuie:XHuUM cTopoHi EF .
0) HasgiTh HalimMeHIIry ctopory TpukyTHuKa EFK, aximo AB> BC > AC.
B) HasBiTh TPUKYTHUK, IIT0 HOpiBHIOE TPUKYTHUKY ABC .

188. Ha puc. 57 rtpukyrtaux ABC popiBHIOE R

TPUKYTHUKY 3 BepIiuHamMu B Toukax P, @, R.
3akinuits piBmicte AABC = A.... B

189. Tpukyraux ABC [IOpiBHIOE TPUKYTHUKY p
3 BepmimHaMu B Toukax X , Y, Z . 3anulmiTs C
pPiBHiCTH IIMX TPUKYTHUKIB, AKI0 AB=YZ,

BC=ZX, AC=YX.
Puc. 57
PiBeHb b
190. Touku A, B i C nexxarb Ha OGHIA mpaAMii, a Touka D He JIEKUTh
Ha mpamiin AC . CKiJIbKM TPUKYTHHKIB i3 BepIImHAMU B JAHUX TOUKAX
MosKHA mo0yayBaTu? 3po0iTh PHUCYHOK.
191. V rpuryteuxky ABC AB:BC:AC=3:5:7. 3HaigiTh:
a) mepuMeTp TPUKYTHUKA, Ko BC =15 mwm;
0) HaMEHINy CTOPOHY TPUKYTHUKA, AKIIO HOTO IIePUMETP IOPiB-
HI0€ 60 MM;
B) HAMOLJBINY CTOPOHY TPUKYTHUKA, AKIIO PIBHUIIA JBOX iHIIUX
HMOoro CTOPiH AOpiBHIOE 4 MM.
192. Ilepumerp TpuxkyTHuka ABC popiBHioe 18 cM, mpuyomy
AB+BC=12 cm, BC+AC=13 cm. HaspiTte KyTu, mpuJjerai mo
HaMOiIBIIOI CTOPOHN TPUKYTHUKA.

193. Bigomo, mo AABC=ADEF=AKMN , upnuomy ~LA=45°,
ZF=80°, £ZM =55°. 3uaiifiTh HeBiIOMi KyTH IIMX TPUKYTHUKIB.
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Po3gin Il. TpmkyTHMKW. O3HAKW PIBHOCTI TPMKYTHUKIB

194. Bigomo, mo AABC=ADEF=AKMN, npuuyomy AB=9 cmM,
MN =8 cm, P, =24 cvm. 3HaiAiTh HeBiZJOMi CTOPOHH HUX TPH-
KYTHUKiB.

195. Yu MoxyTh O6YyTH PiBHUMY TPUKYTHUKHU, Y AKUX HANOLIBIIL KyTH He
piBHi? BigmoBigs o6r'pyHTYIHTE.

196. fAxio nepuMeTpu ABOX TPUKYTHUKIB He PiBHIi, TO 1 caMi TPHUKYT-
HUKU He € piBHUMU. [oBeiTh.

PiseHb B
197. Bigomo, mo AABC=AKMN i LA=/ZN. oBediTh, 10 TPUKYT-
HuK ABC wmae piBHI KyTH, i Ha3BiTH iX.
198. Bigomo, mo AABC=AKMN . HassiTe HaliMeHINIUI KyT TpU-
Kyruuka ABC, akiio B TpukyTHuky KMN /K >/N, a KyT, Opo-
TUJIeKHUN cTopoHi KM , He HaTMEHIIIUH.
199. Tpurkyrauk ABC [0piBHIOE TPUKYTHUKY 3 BePIIMHAMHU B TOY-
kax X, Y, Z. 3anuirirs piBHICTh ITUX TPUKYTHUKIB, AKmoO LA > /X,
LA</LZ, LB>/Z.
200. Tpukyrtauk ABC [0piBHIOE TPUKYTHHUKY 3 BEPIIUHAMHU B TOY-
kax X, Y, Z. 3anuirith piBHICTb IIUX TPUKYTHUKIB, K0 AB=YZ,
/A< /Y, a Bci cropoHu TpukyTHuka ABC MaOTh Pis3Hi JOBKUHMU.

’ @
\J lNoBTOpEeHHA nepep BMBYEHHAM §8

68

TeopeTuyHN maTtepian

e piBHiCTHL BiApisKiB [ . 2.9 3.2j
e PpiBHICTH KyTiB

e YMOBa I BUCHOBOK T€OPEMU [ o 4.3 j

3apaui
201. Ha croporax piBHux KyTiB B i B, Bigkiuazeno piBHi Bizpis-
ku BA=BA i BC=B/(,. Y pesynbprari HaKJIafaHHd KyTu B i B,
ta Bifpisku BA i B A, cymicTunuca. Uu cyMicTATECA B Pe3yJIbTaTi TAKOTO
HakJajgaHHA BiApiskum BC i B/C,?
202. CmisbHA CTOPOHA ABOX CYMIMKHUX KYTiB ALIUTH KYT Mi GiceKTprcaMu
X KyTiB HaBmiJ. loBemiTh, 1110 AaHi KyTH IpAMi.
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§8 Mepwa o3HakKa pIBHOCﬂ'II
mpMK}’MHMKIB ma ii 34CMOCYBAHHA

8.1. Mepwa 03HAKA piBHOCMI
MPUKYMHUKIB

3rigmo 3 o3HaueHHAM piBHUX (iryp asa Tpu-
KYTHUKKA € PiBHUMH, SAKIINO BOHU CYMiIllalOThCS
HaKJagaHHAM. AJle Ha NPaKTHUI[I HAKJACTH ONUH
TPUKYTHUK Ha APYTUi He 3aBKIu MOXKJuBo. Ha-
MIPUKJAL, Y TaKUH cmoci6 He MOXKHA IMOPiBHATHU MBI
seMeJsbHI mimaaku. OT)Ke, BUHMKAae HeoOXigHICTH
3BECTY IIUTAHHSA PO PiBHICTH TPUKYTHUKIB 0 ITOPiB-
HAHHA iXHiIX CTOPiH i KyTiB. AJte um Tpeba oJisa BCTa-
HOBJIEHHS PiBHOCTI ITOPiBHIOBATH BCi IITiCTH €JeMeHTiB
TPUKYTHUKIB? fIKIMO Hi, TO AKi caMe eIeMeHTH TBOX
TPUKYTHUKIB MalOTh OyTHU BiATIOBiZHO piBHUMU, 11100
i TpUKyTHUKY Oyau piBuuMu? Bigmosiges Ha me mu-
TaHHA Jal0Th 03HAKU Pi6HOCMI MPUKYMHUKLE.

IoBezeMo mepIrny 3 IMUX 03HAK.

Teopema (nepwia 03HAKA PiBHOCMi MPUKYMHUKiB —
3a 0BOMA CMOPOHAMU i KYMOM MiX HUMU)

AKLLO ABI CTOPOHWM M KYT Mi>XK HUMW OAHOrO TPUKYTHMKA

BIAMOBIAHO JOPIBHIOIOTb ABOM CTOPOHAM i KYTY MiXX HUMM B
LPYroro TPUKYTHNKA, TO TaKi TPUKYTHUKM PIiBHI.
A
JloBeOeHHs Y
O Hexait nano tpukyrauku ABC i A B/C,, B,
yakux AB=A B, AC=AC,, LA=/LA, (puc. 58).
Hosenemo, mo AABC=AABC,.
Ockinpku LA=/A,, to tpukytHux A, B C, A c,

MOKHA HaKJacTu Ha TPUKyTHUK ABC Tak, 1100

TOUKHU A i A cymicTHIMCA, & CTOPOHH AIBI Puc. 58. TpuxyTanxu ABC
i AC, maknamuca Ha npomeHi AB i AC Biamo- i A B.(C, pisri sa xsoma
BigHO. 3a ymoBolo AB=AB i AC=AC,, oT-  croponamu ii KyTom Mix
e, cropoHa A B, cymicrursca 3i cropoHoro AB, HUMH
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Puc. 59

a cropora A,C, — 3i croporoto AC. Takum 4umHOM,
Touka B, cymicturhcsa 3 Toukono B, a Touka C, —
3 Toukoro C, Tobro croporu B,C, i BC Takox cywmi-
crarbesa. OTike, y pesyabrTaTi HaKJIaJaHHA TPUKYT-
Huku ABC i A B,C, cymicrarsca mosHicTio. OTixe,
AABC=AABC, 3a ozHauenHAM. Teopemy nose-
neno. A

3aaaua
Biapisku AB i CD nepeTtuHaroTbes B Touui O, aKka
€ CepeAVHO0 KOXHOro 3 Hux. [loeaiTb piBHICTb TpU-
KyTHUKiB AOC i BOD (puc. 59).

Posg'a3aHHA

Y TpukyTHUKax AOC i BOD AO = BO i CO = DO
3a ymosoro, LAOC = ZBOD 3a Teopemoro nNpo BepTu-
KanbHi KyTu. Takum YmuHom, AAOC = ABOD 3a nepuoro
O3HAKOKO PIBHOCTI TPUKYTHUKIB.

IIpakTuuHe 3HAUEHHS JOBEIEHOI TEOPEMH oue-
BUIHE 3 TAKOTO IIPUKJALY.

Hexali ma micumeBocTi HeoOXiZHO BU3HAUUTH
BimcTamp Mixk ToukamMu A i C, mpAMIi Ipoxim MixK
axuMu HeMo:kauBui (puc. 60). Ogun 3i crmoco6iB Bu-
MipIOBaHHA TaKWil: Ha MiCI€BOCTi 00MpAIOTh MEBHY
Touky O, 10 AKOI MOXKHa micratucsa 3 Touok A, C,
B, D, ina npomenax AO i CO BigrkJamaioTh Bij-
pisku BO=A0 i DO=CO.

Puc. 60. BusHauenHd BifcTaHi Ha MiCIIEBOCTi 3a JOIIOMOIOIO IIEPIIO] OBHAKU PiBHOCTI TPUKYTHUKIB
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Tonmi, BigmoBimHO m0 momepemHBLOI 3amaui,
A AOC = A BOD 3a mepImom 03HAKO0I0 PiBHOCTI Tpu-
KyTHuKiB. Toxi mykana Bigcrans AC qopiBHIOE Bin-
crani BD, aKky MOKHA BUMipATHU.

8.2. CNnpocmyBaHHAA MBePOXKeHb.
KoHmpnpuknao

IIpoanasisyemo mepIiry osHaky pPiBHOCTI Tpu-
KYTHHUKiB. 3TifHO 3 Hel0, AJIS JOBeIeHHs PiBHOCTI IBOX
TPUKYTHHUKIB JOCTATHHO JOBECTH PiBHICTH TPHOX IIap
BiJITIOBiIHMX €JIeMEHTiB — IBOX CTOPiH i KyTa MiK HH-
mu. Bumora 111010 Toro, o6 piBHiI KyTH 000B’I3KOBO
JIeXKAJIM MiXK PiBHUMU CTOPOHAMIU, € YK€ BasKJINBOIO.

CopaBpai, posrisHeMo TpuKyTHuku ABC
i A;B,C, (puc. 61). Bouu He € piBHUMH, X04Ya MalOTh
Bl mapu BigmoBimHO piBHEHX cTOopiH (AB=AB,,
BC=B,(C,), ockineku piBHi kKytu C i C, mexars
He MiK piBHMMU CTOPOHAMU.

3a IOoIIoOMOroI0 HaBeAeHOr'0 MPUKJIALY MU IOKa-
3aJIu, M0 TBEPKEeHHs «SIKIIo MBI CTOPOHM ¥ IIeBHUM
KYT OJZHOTO TPUKYTHUKA BiJIIOBiIHO OOPiBHIOIOTH
JIIBOM CTOPOHAM i IEBHOMY KYTY APYTOr0 TPUKYTHUKA,
TO TaKi TPUKYTHUKU PiBHi» € XumOHUM. [HaKIme Ka-
JKYUH, MU CIIPOCTYBAJIN I1e TBEPKEeHHSI KOHKPETHUM
npukjgagom. Takuii MpuUKJIaL, 3a JOIOMOTOI0 SKOI'O
MOXKHa MOKasaTH, IO SKeChb 3arajbHe TBEPI:KeHHS
€ HelpaBUJIbHUM, HA3WBAETHCSI KOHTPIPHKJIATOM.
IIpuumun moOyaoBU KOHTPHPUKJIIALY IJS CIPOCTY-
BaHHA XMOHOTO TBEPAKEHHS JOCUTH IPOCTHUI: IOTPib-
HO 3MOJEJIIOBATH CUTYAIlil0, KOJU YMOBA TBEPIKEeHHI
BUKOHYETBHCS, & BUCHOBOK — Hi.

300pa3uMoO CXEeMATUYHO CIIPOCTYBAHHS TBEpP-
I:KeHHS 3a JOIIOMOT'0I0 KOHTPIIPUKJIALY.

Puc. 61. [IBi cTopoHHI

# KyT ABOX TPUKYTHUKIB
BiAmmoBigHO piBHIi, aje
caMi TPUKYTHUKHU He
piBHI

KoHTpnpviknaa — BIL,
NATUHCHKOTO «KOHTPa” ™

npott

TBEPOXEHHA KOHTPMPUKNAL

Axmo A, To B A, ane ne B

Al
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KouTpupukiagym BUKOPHCTOBYIOTHCA TiMbKU
IULA CIIPOCTYBAHHSA HEIPABUJILHUX TBEP/KEHDb, ajie He
IJIs IOBEeJEeHHS IPaBUIbHUX. 3ayBaKIMO TAKOXK, 1[0
He OyIb-AKe XMOHe TBEePI:KEeHHSI MOMKHA CIPOCTYBaTHU
KOHTPIPUKJIaAoM. SIKIO IJIA CIPOCTYBAHHS IEBHO-
0 TBEPAKEHHS He BaaJiocsa Mi0paTw KOHTPIPUKJIAL,
Ile He O3Hauae, IO TBePAKeHHs 000B’SI3KOBO € IIpa-
BUJIbHUM.

CuopocTyBaHHS TBePIKEHL 3a JOIOMOIOIO
KOHTPIPUKJIAIB 3aCTOCOBYEThCA HE TiJILKKM B Mare-
maruiii. Hexali, HanpukJIag, 1eXTO CTBEPIKYE, IO
BCi mTaxu, AKi BOAATHCA B YKpaiHi, BOCEHU JIETATh
y Bupiti. Ile TBepAKeHHA MOXKHA CIPOCTyBaTu, Ha-
BiBIIM AK KOHTPIPUKJIAJ TOpoOIiB. A cIIpocTyBaTu
TBepI:KeHHA «B yKpalHCBKifi MOBiI HemMae iMeHHUKA,
y AKOMY HIYTH II'ATh IPUTOJOCHUX IOCIIiIb» MOXKHA
3a JOTIOMOI'0I0 CAMOI'0 CJIOBA «KOHTPIPUKJIAI.

3anumaHHa U 3aoadi

YcHi Bnpasu

203. V rpurkyraukax ABC i ABC, AC=AC, i BC=B/C,. fxy
piBHicTH HeOOXiZHO mOZATH A0 YMOBH, II00 PiBHICTH HAHWX TPUKYTHUKIB
MOJKHA OYJI0 JOBECTU 34 IEPIIOI 03HAKOI?

204. YV rpurkyraukax ABC i ABC, AC=AC, i £C=ZC,. fxy
piBHiCTL HEOOXigHO momaTu JO YMOBH, IITO0 PiBHICTH JAHUX TPUKYTHUKIB
MOJKHA OYJIO JOBECTH 3a IIEPIIIOI0 03HAKOI0?

205. Yu moxxna creepgKysaru, mo AABC=ADEF , axmo AB=DE,
AC=DF, ZA=/E?

206. fdxmo cyma ABOX CTOPiH i KyT Mi HMMHM OZHOTO TPHUKYTHHKA
BiIIOBiTHO JOPiBHIOIOTH CYMi ABOX CTOPIiH i KyTYy MisK HUMU APYTroro TPHU-
KYTHUKA, TO TaKi TPUKYTHUKY PiBHi. YU € MpaBUJIBLHUM Ile TBEPIKEHHI?
HaseniTs KOHTpIPUKJIA,.
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207.

208.

209.
210.

lMpadiuHi BNpaBwm

Haxpecuite nBi mpami, 1mo mepetuHaoThesa B Touri O .

a) Bigkmazmite Ha omHill mpamiil mo pisHi 6oxku Bim Toukm O piBHI
Bigpisku OA i OB, a Ha apyriii — piBHi Bigpisku OC i OD .

06) Cnoayuires mocaigoBuo Touku A, C, B i D. Buginits Koano-
pOM mapu PiBHUX TPUKYTHUKiB. K moBecT: ix piBHicTH?
Haxpeciite Tpurkytaux ABC.

a) Big mpomens AC Bigkaagmite Kyt CAM , 1m0 MOpPiBHIOE KY-
ry CAB, Tak, mo0 Touku B i M jexxanu mo pisHi 00KU Bin
npamvoi AC.

6) Ha mpomeni AM sBiagkmaxmiTe Bigpisoxk AD, 110 mOpiBHIOE
Bigpisky AB. Croonyuits Touku D i C.

B) HoBexits piBHicTh TpukyTHUKIB ABC i ADC 3a mepliomo 03-
HAKOIO PiBHOCTI TPUKYTHUKiB. fIK Tpeba IeperHyTu PHUCYHOK, IT00
JIOBECTH PiBHICTH IIUX TPUKYTHUKIB 34 O3HAUEHHIM?

NMucbmoBsi Bnpasu

PiBeHb A
3a nanumu puc. 62 nosenits piBHicTh TpuKyTHUKIB ABC i A B/C,.
Ha puc. 63 L BAC=4ZDAC, AB=AD . [JoBexnirb piBHiCTH TpPU-

kytHUKiB ABC i ADC.

211.

Ha puc. 64 LABD=/ZCDB, AB=CD . [JoBeniTs piBHICTb TPUKYT-

HukisB ABD i CDB.

B

3

Q 7 B ¢
B, A C

& \<\/ A D

A, 8 C, D
Puc. 62 Puc. 63 Puc. 64
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212. Yepes Touky D — cepeguny Bigpiska AB — mposegeno npamy CD,
MePIeHANKYIIApHY 10 AB.

a) [Homexmits piBHicTb TpuKyTHUKIB ACD i BCD.

0) SmaiigiTe moB:kuHy Bimpiska BC , akmo AC =8 cwM.
213. V rpurkyraury ABC AB=CB, L A=/C. Touka M — cepenu-
Ha croporu AC.

a) [Homexits piBHicTh TpuKyTHUKIB ABM i CBM .

0) 3Bmaigite kyr ABM , axkmo LCBM =25°.

214. 3a [0moMorow pUCYyHKAa-KOHTPIPUKIALY CIPOCTYHTE TBEPAKEHH:
a) axkmpo Touka C JIeKUTH HA ImpoMeHi AB, TO BOHA JIEKUTHh MikK
ToukamMu A i B;

0) AKIIO OBa PiBHI KyTHM MAalOTh CIiJIbHY BEPIIMHY, TO IIi KYyTH
BEPTUKAJIBHI.

215. 3a g0omoOMOro PHUCYHKA-KOHTPIPUKJIAAY CIPOCTYHTE TBEp-

MKeHHS:

a) axmio mpomias OC gpinuthk Tynuit kyr AOB Ha nBa KyTH, TO
o0uBa I[i KYTHU € TOCTPUMIH;
0) AKIIO oBa IPOMEHi He IepeTUHAIOThCS, TO BOHU ITapaJiesbHi.

PiseHb b
216. Ha puc. 65 AD=AE, BD=CE . [osexits, mo £ B=/C.
217. Ha puc. 66 touxa C — cepenuna Bigpisxka AE, AB=DE,
1= /2. loBexits, mo BC = DC.

A B D

B C
Puc. 65 Puc. 66

218. V rpuxkytauky ABC £/ A= /C.Ha cropouax AB i BC BigkiageHo
piBHi Bigpiskm AA, i CC, BigmoBigHOo. SHAHIITH JOBKUHY BiApis-
ka AC,, akmpo CA, =14 cm.

219. V mpuryruury ABC AB=CB. BicexkTpuca xyra B mepeTuHae
cropouny AC B Touni D . 3HaugiTh AOBKUHY Biapiska AD, AKIIO
AC=8 cwm.
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220. Bimomo, mo A ABC=AA B,C,. Ha croponax AB i A, B, BinK1azeHo
piBri Bigpiskm AD i A/D, sigmoigso. [osexirs, mo AACD=
=ANACD,.

221. Bimomo, mo AABC=AABC,. Touku D i E — cepegusu cro-

pin AB i BC, a Touku D, i E, — cepeguHu ctopin A B, i B/C

Bignosizno. HoBenits, mo DE =D E, .

222. 3a [0IOMOI0OI0 PUCYHKA-KOHTPIPHUKJIALY CIPOCTYHTE TBepI KeHH:
a) AKII0 mpaMa IapaJjejbHa CTOPOHI TPUKYTHHKA, TO BOHA
TepeTruHAaE MBI iHII HOro cTOPOHU;

0) AKII0 ABa KyTU MAalOTh CIiJBHY CTOPOHY M y CYMi CKJIaIaioTh
180°, To i KyTU CyMisKHi.

223. 3a [0IOMOroX PUCYHKA-KOHTPIIPUKIALY CIPOCTYUTE TBEPA KEeHHA:
a) AKIO IIpAMa IIepeTUHAaE ONWH i3 ABOX IapaJjesibHUX ITPOMEHiB,
TO BOHA MEepeTHWHAE i Ipyruil IpoMiHb;

0) aKIo OiceKTprcu MBOX KYTiB € MONMOBHAJBHUMHU IIPOMEHAMU,
TO IIi KyTU BEePTUKAJIBHI.

PiseHb B
224, V rpurkytauky ABC AB=CB. Bicexkrpuca Kyrta B mepeTuHAae CTO-
pouy AC B Touni D . [oBexits, mo npami AC i BD mnepuneHIUKYJIAPHI.
225, Yepes cepenuny Bigpiska AB mnposeneHo mpAMy [, IepleH-
IUKYJIApHY g0 npamoi AB. HoBemiTh, 110 KOMKHA TOYKa IpAMOI [
piBHOBigmameHa (IeXUTh Ha OJHAKOBIiM BifgcTani) Bim Touok A i B.

" &N
.0 [NoBTOpeHHA nepepn BUBYEHHAM §9

TeopeTuyHnn matepian
e TeopeMa IIPO CYMiKHI KyTu Ta ii HacIaigKmM [

oL 5.2; 6.3]

e TEPHEeHAVKYIAPHI mpAMi

3apaui
226. VaBiTh, 10 HA PHUCYHKY 300pakeHo Iapy CyMLXHMX KyTiB i IxHi
OicexkTpucu. fIka HaWOiJbIIA KiTbKiCTh IPAMUX KYTiB MOKe OyTH Ha Ta-
KOMY PHUCYHKY?
227. Ha croponi BC tpurkytHuka ABC mnosHaueHO TOUKy M , IPUUYOMY
ABAM = ACAM . 3uaiigite rpanycHi mipu kyTiB AMB i AMC.
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§9 MepneHoukynap 00 NPAMOI.
BiocmaHb Bi0 Moyku 00 NpAMOI

Al\\C

Puc. 67. IIpama AA, npoxo-

IUTH 4yepe3 TOUKY A
i mepneHIUKYJIApHA
IO TIPAMOI a

76

9.1. ICHYBAHHSA i €QUHICMb NPSIMOI, SIKa
npoxodumb 4epe3 OAHYy MOUKY
nepneHoOUKynsipHo 00 OaHOI NPAMOI

OsHaKu PiBHOCTI TPUKYTHUKIB 3aCTOCOBYIOTH-
cs He TiJIbKM AJS PO3B’A3yBaHHA 3akau, aje W A
AOBENEHHA HOBUX I'€OMETPUYHUX TBEPIKEHDb, 30KpPe-
Ma # TUX, ¥ (OPMYJIIOBAHHAX SAKUX He 3raJyeTbCs
TPUKYTHUK. [[oBemeMo 3a JOIIOMOIO0 IEPIOi 0O3HAKHU
PiBHOCTI TPUKYTHUKIB TeopeMy IIPO HPAMY, IO IIPO-
XOJUTH Uepes JaHy TOUKY IJIOIIVMHY MePIEHIUKYIIAD-
HO IO JAHOI IIPSIMOi.
Teopema (npo icHyBaHHS i eQUHiCMb
nepneHOUKy/APHOI NPAMOi)

Yepes Oyab-aKy TOYKY NAOLLMHM MOXHa NMPOBECTU NMPsSiMY,
nepneHAnKyAspHy A0 AaHOl, i TiNbK OAHY.

Ilept HizK JOBOAUTH ITI0 TEOPEMY, IIPOAHATIIZYEMO
ii hopmysroBaHHA. Teopema MiCTUTD Ba TBEPAKEHHA:

1) icuye mpsaMa, III0 TPOXOAUTE Uepe3 TaHy TOUKY
IIJIOIIVHY i € IepPIeHANKYIAPHOIO 0 JaHOI IIPsaMoi;

2) Taxka mpsama enquHA.

Ilepite TBepAXKEHHS TeOPEMHU TOBOPHUTHL IIPO
iCHY6aHHA TIPAMOI 3 ONMCAHUMU BJIACTUBOCTAMU,
apyre — mpo ii edunicms. KoxkHe 3 MUX TBEPAKEHb
HeoOXiJJHO JJOBECTH OKPEMO.

JloBedeHHs

O PosrisiHeMo CIIOYaTKY BUMAOK, KOJU JaHAa
TOYKA He JIeKUTh Ha JaHill mpamii.

1) Icnyeéannsa. Hexa#t mano npamy a i Tod-
Ky A, 1110 He JeKUTh Ha AaHii npamii. ObepeMo Ha
mpamiii a Touku B i M Tak, mob Kyt ABM 6yB
roctpuM (puc. 67).
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3a [I0IIOMOT0I0 TPAaHCHOPTHPA BiAKJIameMO Bin
mpomensas BM kytr CBM , mio gopiBuioe ABM , Tax,
o6 Touku A i C jmexanum mo pisHi O0OKM Bim mps-
moi a. Ha mpomeni BC Bigkaanemo Bifpisok BA,,
o JopiBHIOE Bimpisky BA, i cmoayuumo Toukm A
i A, . Hexaii D — Touka IepeTuHy Bifpizka AA,
3 IPAMOIO a .

Posrnsaremo tpukytEuku ABD i A BD . Born
MaloTh cuiabHy cTropory BD, a LABD=/ABD
i BA=BA, 3a mnobygosoro. Takum dYHHOM,
ANABD = A A BD 3a 1iepIo 03HaKoI0 PiBHOCTi Tpu-
KyTHUKIB. 3Bifcu Bunnusae, mo LADB= /A DB.
Aute i KyTu CyMiKHi, TOMY 3a TEOPEMOIO ITPO CYMiKHi
kytu LADB=/ADB=180°:2=90°. Orxe, npsa-
Ma AA, HepHeHJUKYJIAPHA A0 IPAMOL a .

2) €0unicmsb. 3aCTOCYEMO METOM JOBEICHHS Bif
CYIIPOTUBHOTO.

Hexaii uepes Touky A mpoxomATh ABi mpami b
i b, mepneHgUKyAApHi J0 npamoi a (puc. 68). To-
Ii 3a TEOPeMOIO IIPO ABi IPAMi, IePHEeHIUKYJIIPHL 10
TpeThoi, b|b,. Ane me HEMOMKIUBO, OCKiIbKM mpAMi
b i b, maloTh crninbHy TouKy A . OT:xe, Hallle IpuU-
mylneHHs XubHe, TOOTO IIPsSAMAa, M0 IPOXOIUTDL Uepes
TOUKY A TepueHIUKYJIAPHO M0 IPAMOI a, €IuHA.

Temep posriasHEMO BUIAA0K, KOJIU TOUKa A Je-
JKUTH Ha MpaAMift a . Big Oygb-akoi miBmpamoi mps-
MOl @ 3 TOYaTKOBOIO TOUKOI0 A MOXKHA BigKjIacTu
npamuii Kyt (puc. 69). 3Bifcu BUN/IMBaE icHyBaHHS
MePHeHINKYJIAPHOI IPAMOi, II10 MiCTUTH CTOPOHY IIHO-
ro KyTa.

HoBeleHHA €IUHOCTI TaKol IPAMOI IIOBTOPIOE
JoBeJleHHs, nofaue Buiie. Teopemy posemero. M

TBepa:KeHHS PO iCHYBaHHSA 1 €IMHICTD yiKe 3y-
cTpiuanmesa HaM B akcioMmax, ajie HeoOXigHiCTL M0BO-
INTYU IX BUHMUKJIA BIIepIe. Y MaTeMaTUIli icHye Iija
HU3Ka TeopeM, aHaJIOTiuHMX IoBemeHil (iX HasuBa-
I0Th Meopemamu iCHY6aHHA i edurnocmi). 3araJbHUN

Puc. 68. [lo mpumyIiieHHsa
IIpo Te, 10 npami b i b,

a

MEePIeHANKYIAPHI 10 Ipsa-

MOl @ i IPOXOAATH Uepe3
TOYKY A

A

Puc. 69. Big Oynb-saxoi

MiBOPAMOI IPAMOI @ MOK-
Ha BiIKJIACTU NPAMUN KYT
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5
Puc. 70. Bigpisok AB —

MIePIEHANKYIAD
IO IPAMO1 a

78

MiAXiZ T0 TaAKUX TeopeM IIOJIATae B OKPEeMOMY IOBe-
IeHHI KOKHOTO 3 JBOX TBEPAKEHb.

HeoOxigHicTh ABOX OKPEMUX €TAIIiB JOBEIEHHS
JKapToMa MOXKHA IOSCHUTHU TaK: TBEPIKeHH «Y apa-
KOHAa € IroJI0Ba» He O3HAYae, IT0 IId roJioBa eauHa. [o-
BelleHHs iCHYBaHHS IEBHOI TeoMeTPUYHOI Pirypu, AK
IIPaBUJIO, OMHCYE cIoci0 ii oTpumanHA. €quHICTEL 3a-
3BUYAM JOBOIATH METOJOM BiJl CYIIPOTHMBHOIO.

9.2. MepneHAUKynsp.
BidcmaHb Bi0 Mo4Yku 00 npsAMoi

O3Ha4eHHs

MNepneHaukynspom Ao AaHoi NpsAMoi, Nnposeae-
HUM i3 TOYKM A, Ha31BAETLCA BiPi30OK NpPAMOI, nep-
NeHAMKYNAPHOI A0 AAHOI, OAHMM i3 KIHLIB SKOrO € TOY-
Ka A, a apyrvmM (OCHOBOIO MeprneHauKynsapa) — Tou-
Ka NMepeTuHy LnX NpaMmX.

Ha puc. 70 Bimpisok AB € mepuneHINKYJIA-
poM 1o mpsamoi a , mpoBefeHuM i3 Touku A . Tou-
Ka B — ocHoBa mporo mnepneHgukyaapa. OcKiTbKu
3a IIONIepeJHBOI0 TEOPEeMOI0 uepe3 TOUKYy A MOKHA
[IPOBECTU €AVHY IPAMY, IEPIEHANKYIAPHY N0 IPA-
MOl a, TO BifpisoK AB — e€AWHUI NEPHeHAUKYIAD
IO TIPSAMOI a , IPOBefeHni i3 Touku A .

3 moBeneHOI TeopeMU BUILIMBAE, III0 3 MOYKU,
AKa He nexcums Ha 0anill npamiil, MOHHA npoeecmu
00 0anoi npamoi nepnenduKkynap, i minoku o0uH.

Ile TBepm:XeHHA HASWBAIOTH MeOPEeMOI) NPO
ichyéanns i €0uHicmv nepnenduryaapa 00
npamot.

O3Ha4eHHs

BipcTaHHIO Big, TOYKM A0 NPSAMOI, ska He MPOXOAUTb
4epes [aHy TOYKY, HAa3MBAETbCS [OBXMHA NepreHavKyns-
pa, NPOBEeAEHOro 3 AaHOI TOYKM A0 AAHOI NPSMOI.

www.e-ranok.com.ua

2 nanox



2 nanox

§9. lNepneHanKkynap [O npamol. BifcTaHb Bif TOUKM [O NPAMOI

Imoxi BimcTaHHIO Big TOUKM 10 ITPSIMOI Ha3mBa-
IOTh caM Ileil meprneHAuKyaAAp. TaKuM YMHOM, Biapi-
30K AB (muB. puc. 70) € BigcTranHIO Big Toukm A 10

apaMol a.
3aaava 0

Touku A i C nexatb no oauH 6ik BiA nNpsmoi a, AB
i CD — BiACTAHI BiA LUUX TOYOK A0 NpSAMOI a, NpUYOMY
AB = CD (puc. 71). Ooseaits, wo AD = CB.

Poss'azaHHsa A C
PosrnaHemo TpukyTHUKM ABD i CDB. Y Hux cTOpO-
Ha BD cninbHa, AB = CD 3a ymoBoro. 3a O3HAYeHHsSM
BIACTAGHI BiA TOYkM Ao npsmoi AB i CD — nepneHau-
Kynspu Ao npsmoi a, To6to LABD = ZCDB = 90°. B D a
Toai AABD = ACDB 3a nepluoto 03HAKOKO PIBHOCTI TpU- Puc. 71
KyTHUKiB. I3 uboro sunnueae, wo AD = CB, wo 1 Tpeba
6yno posecTu.

3anumaHHa U 3a0ayi

YcHi Bnpasu

228. Yu MOKYTh ABA KyTH TPUKYTHUKA OyTy npavumu? Yomy?
229. Ha npamiii mosHaueHo TouKy. CKiJIbKU uepes I[0 TOUKY MOKHA IIPO-
BECTIH:

a) NOPAMUX, IEePHEHIUKYIIPHUX A0 JAHOI IIPSMOL;

0) HepHeHINKYJIAPiB M0 mZaHOI mpaAMOoi?

Yu 3MiHATHCS BiAIOBiAl, AKIO TOUKA He JIeKaTUMe Ha JaHil npamini?
230. Cepep reomerpuunux Qiryp i3 sagaHMMU BJIACTHMBOCTAMU BKAMKITEH Ti,
SAKi ICHYIOTh i € eTMHUMU:

a) TPOMiHb, NOMOBHAJBHUI O JAHOTO IIPOMEHT;

0) BimpisoK, AKWUI NOPiBHIOE TAHOMY BiApPisKYy;

B) KYT, CYMiKHUI i3 JaHUM HEPO3TOPHYTUM KYyTOM;

I) KYT, BEpTUKAJLHUH i3 JAaHUM HEPOSTOPHYTHUM KYTOM.
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231.

Cepen reomeTpuuHUX (Piryp is 3agaHUMM BIACTHUBOCTAMU BKAKITh Ti,

SKi iCHYIOTB, ajie He € €qUHUMU:

232.

a) mpsaMa, ImapaJieibHa TaHifl mpaMiii;

0) mpsaMa, I0 IPOXOJUTH Uepes3 TOUKY I103a JAaHOI0 IMPAMOIO i € ma-
payiesbHOIO JaHill MpaMiii;

B) TOYKa, IO € KiHIIeM JaHOTO Bipiska;

T) TOYKa, IO JiJNTh HJAHUHA BiApisoK HAaBIIiJ.

lMpadiuHi BnpaBwm

IIpoBeniTs mpsaMy a i mosHauTe TOUKy A, IO HE JEKUTH HaA il

MIPAMin.

a) 3a JOmOMOro KOCHHILS IPOBEHITH uepes TOUKYy A MeprueHIuKYy-
aap AB po gaHol mpsamoi.

0) BuwmipsaiiTe Biscrans Big Touku A mo mpamoi a.

B) Ilosmaure Ha maHiil mpawmii Touky C, aKa He 306iraeTbcs 3 TOU-
Koo B . Buwmipsaiire Bigpisok AC i mopiBHAITe HOTO HOBKUHY
3 IOBXKUHOIO Bifpiska AB. BucjoBTe NpUIYINIEeHHA IIPO ITOPiBHAHHA
IOB:KUHU Bifpiska AB i TOB:KWH iHIIUX BimpisKiB, IO CIIOJYyYalOTh
TOUKY A 3 TOUKaMu IIpsamoi da.

233. IIposeniTs nmpamy b i mosHauTe Ha Hiil TOuKy B.

234.

235.

a) 3a JOoIOMOTroI0 KOCHHIIA IIPOBENITh uepe3 TOUKYy B mpamy, mep-
MeHAUKYJIAPHY 10 IpAMoi b, i mosHauTe Ha Hill TOuky A.

06) Ha mpawmiit b mo pisai 6oku Bim Toukum B BiakJIagiTh piBHI
Bigpisku BC i BD . Cnoayuite Toukum C i D 3 Toukoio A. YUu
piBui TpukytHuku ABC i ABD ? Yomy?

NMnucobmoBi BnpaBu

PiseHb A

Y mpukytaury ABC £ B=90°. HasBiTb BifpisoK, AKUI € BiJcTaHHIO:
a) Big Touku C o npamvoi AB;

0) Bim Touku A g0 mpamoi BC.

Touku A, B i C He jne:xkaTb Ha ONHIN mpamii. Bigpisok AD —

BicTaHb Big Touku A 1o mpsamoi BC. dAkwuit Bigpisok € BifcTaHHIO Bif
rouku C mo mpamoi AD?
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236. Yepes TOUKYy Ha IJIOIMHI IpoBeseHo Tpu npami. CKinprm mpsa-
MUX KYTiB MOJKe IIPH IILOMY YTBOPUTHCA? Po3ridaHbTe BCi MOMKIMBI
BUIIAIKU.

237. Bigpisku AC i BC — mepHneHAUKYJIAPU, IPOBEICHI 3 TOUOK A
i B go mpsamoi ¢ . Yu MoxyTh Touku A, B i C He je)kaTu Ha OLHIi
npaMii? BigmoBigbk oOr'pyHTYHTE.

PiseHb b
238. Touka A JeXUTh HAa HOPAMIA a4, a Touka B — Ha mpamii b.
Bigpisok AB — BizcraHb Big Touku A mo mnpamoi b i BizcTamb Big Tou-
Ku B po mpamoi a. BusHauTe B3aeMHe PO3MillleHHS OpaAMUX a i b.
Bignoias oOr'pyHTyiiTe.
239. Ha nnomuni gaso rtouku A, B, C, D, E . Busnaure, aKki yotupu
3 X TOYOK JIeKaTh Ha OHIN mpaAMil, Axkimo BD — BiacTaHb Big TOU-
Ku B pmo mpamoi AC, a ED — Bifcraub Big Touku E mo mpsamoi BD .
240. Bigomo, mo AABC=AKMN i Bigpisox AC — Bifgcrans Bif ToY-
ku A po npamoi BC . fIxkwuii BipisoK € BigcTaHHIO:

a) Bim Touku K pmo mpsamoi MN ;

0) Bim Touku M g0 mpamoi KN ?
241. Bigomo, mo A ABC = /A ABC, i touka B nexurs Ha Bigpisky CC, .
SKuii BiipidoK € BiacTaHHIO:

a) Bix Touku A go mpamoi CC,;

6) Bim Touku C mo mpsamoi AB?

PiseHb B
242, Tourka D nexuTh ycepeifuHi HeposropHyToro Kyra B. Bigpis-
ku DA i DC — Bixcrani Bixg Touku D 10 cTopiH KyTa, mpuuomy DA = DC
i BA = BC. [loBenits, 1o npomias BD — OicekTpuca Kyta B.
243, Touka C — cepenuHa Bigpiska AB, Bigpizok DC — Bimcramsb
Big Touku D mo mpsamoi AB. JloBemiTs, 1o npomiabs DC — GiceKkTpuca
Kkyra ADB.
244, Bigcrani Bixg cenuny AHToHIBKA 1 BinbHe [0 mpamoi aBromarictpasti
IOPiBHIOIOTH 5 KM i 7 KM BigmoBigmo. Yu MosKe BifcTaHb MiK AHTOHIBKOIO
i Binsuum gopisuioBatu 12 xm; 2 kM? Bigmosias o0r'pyHTYyiiTE.
245, Bigpisku AA, i BB, — Biacrani Bij Touok A i B mo npsimoi ¢ . 3a
AKoI ymoBu mpami AB i ¢ OyayTh mepueHAuMKyIApHuUMHU? Bigmosinn
oOr'pyHTYyTITE.
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82

TeopeTuyHnn martepian

e O3HAUEHHS TPUKYTHUKA
Ta MOro eJIEMEHTiB [ om. 7.1; 7-2]

e DiBHI TPUKYTHUKU

3apaui

246. YV tpukyrauky ABC touka M — cepenuna cropouu BC . auuii
TPUKYTHUK IeperHyau mo npamiin AM , npuuomy kKytu AMB i AMC
ta Bigpisku MB i MC cywmictunuca. Uu cyMicTAThCA 3a TaKUX yYMOB
kytu AMB i ACM ; Binpisku AB i AC?

247. Bigomo, mo AABC=AABC,. Ha croporax BC i B,C, nosHaue-
HO Touku M i M, Bigmosimmo, mpuuomy AABM = A A B/M, . [loBenits
piBHicTh TpukyTHUKIB ACM i A C/M,.
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§10 Aipy2a o3Haka pigHocmi
MPUKYMHUKIB ma i 3aCMOCYBAHHS]

10.1. Apye2a 03Haka piBHOCMI
MPUKYMHUKIB

Y mepiriii o3HaIlli piBHOCTI TPUKYTHUKIB piB-
HiCTh JBOX TPUKYTHUKIB OyJIO JOBEeIeHO 3a TpPboMa
eJleMeHTaMM: TBOMAa CTOPOHAMHU Ta KyTOM MiK HUMM.
OnHaK Iie He €IUHUI MOKJINBUI HAOIp eJleMeHTiB, pis-
HICTh AKMX rapaHTye PiBHiCTb TpuKyTHUKIB. Ille oguua
Takuil Habip — Ile CTOpPOoHA i mpuJjerdi Ao Hel KyTwH.

Teopema (Opy2a 03HAKA PiBHOCMi MPUKYMHUKIB —
3G CMOPOHOI0 Ma npusie2iuMu 00 Hei Kymamu)

AKWo CcTopoHa Ta npuierni Ao Hel KyTW OOHO-
ro TPWUKYTHWKA BIAMOBIAHO AOPIBHIOOTH CTOPOHI Ta
npunernMM 4o Hei KyTam Apyroro TPUKYTHWKA, TO Taki
TPUKYTHUKM PiBHI.

B
JloBeOeHHs
O Hexait nano Tpukyrtauku ABC i A BC,,
yakux AC=AC,, LA=LA,6 £C=ZC, (puc. 72).
Hosenemo, mo AABC=AABC,. 4 : c

Ockinprku AC=A,C,, to tpukyrauk A,B,C,
MOJKHa HakKJacTu Ha TpukyTHuk ABC Tak, mo0 B
cropora AC cymicrunaca 3i cropornoro A,C,, a Tou-
ku B i B nme:xanu no oguH 6ik Bijg mpamoi AC. Sa
ymoBoro LA=/A 1 £LC=/ZC,, Tomy cropoHa A,B,
HaKJaZeThbcA Ha IpoMib AB, a cropona C,B, — Ha
npomiab CB. Toxi Touxa B, — cmisbHa TOuKa cTo- A ' C,
pin AIBI i CIBI'_C gemagume AK HA npomegi AB, puc. 72. Tpuicyauicn ABC
TaK i Ha ImMpoMeHi , TOOTO CYMiCTUTBhCA 3i CIIiIb-

HOIO TOUKOIO ITUX IIPOMEHiB — Toukoio B . Takum um- le ;ﬁfgi}f&ﬁfgﬁ?
HOM, cyMmicTaTbca croporu AB i A B, atakox BC  ramn
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i B,C,. Orxe, y pesynbTaTi HaKJIaJaHHA TPUKYT-
Hukun ABC i A, B,C, cymicTaTbca MOBHICTIO, TOOTO
3a osHaueHHaM AABC=AABC, . Teopemy no-
Bezeno.

10.2. P03B'A3yBAHHA 2e0MempuUYHUX
3a0a4 «Bi0 KiHUS 00 NOYAMKY»

Posrinanemo mpukJajg 3acTOCyBaHHA IPYyTroil
O03HAKM PIBHOCTI TPUKYTHUKIB JJis PO3B’A3yBaHHA
3amaui.

3aaaua
Ha puc. 73 Z1 = £2, /3 = Z4. 3Havpitb KyT D,
akwo Z£B = 110°.

Ilepmr Hisx HaBecTH PO3B’sI3aHHA Iiel 3amaui,
CIIpo0y€eMO BifIIOBicTM Ha 3aIMTAHHA: IK caMe Tpeda
MipKyBaTH, 1100 3HAUTH IJIAX J0 HHOT0?

1) CmouaTKy mnpoaHaJi3yeMo 3alMTaHHA 3amadi.
Ham mHeobxigHo 3HaliTu rpagycHy Mipy Kyta D.
OueBUAHO, IO MJIA IIHOTO CJIiT BUKOPUCTATH UMC-
JoBi mami. Mu mMaemo Juie OgHY TaKy YMOBY:
ZB=110°. TakuM YMHOM, MOKHA IPUIIYCTHUTH,
mo Kyt B i D MaioTs 6yTH AKOCh MOB’a3aHi. K
came?

2) 3ayBasKumo, 110 Kyt B i D € KyTamMu TPUKYT-
uukis ABC i ADC BigmoBifgHO, mpUYoMy oOHABA
i KyTu mpoTujeskHi croponi AC. 3Bigcu BUHU-
Kae ifes mpo Te, 1mo Kytu B i D MOXKyTb OyTH
piBHUMY i iXHA PiBHICTHL MOKe BUILIMBATU 3 PiB-
HocTi TpuKyTHUKIB ABC i ADC .
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3)

4)

Hacrynauit Kpok MipKyBaHb: UM CHpaBIi TPUKYT-
uuku ABC i ADC piBui? fAKmo Tak, To Ha mig-
cTaBi AKOoi O3HAKW MOJKHA JOBECTH iX PiBHICTH?
TyT HaM IONOMOXKYTH iHIII JaHi 3amaui — piBHO-
cri KyTiB: L1=/2, /3= /4. {Ix Bu B:Ke 3HaeTe,
IBi Imapu BiATIOBIAHO PiBHUX KYTiB PO3TIIANAIOTHCA
y (opMyJIFOBaHHI ApPyrol 03HAKMW PiBHOCTi TPUKYT-
HUKiB, TOOTO CJIif crpobyBaTy 3acTOCyBaTH came ii.

a5 ocTaTOYHOTO BU3HAUEHHSA XONY PO3B’sI3aHHA
3aJaui JIMIIIMJIOCS BiAIIOBICTH Ha 3alIUTAHHA: SKUX
e JaHWUX HaM OpaKye JAJA 3aCTOCYBaHHS APYTrol
O3HAKM PiBHOCTI TPUKYTHUKiIB? 3BiKM iX MOKHA
micraru? 3BepHEMO yBary, 10 KyTu 1 i 8 TpuKyTHMI-
kKa ABC, a takox KyTu 2 i 4 rpurkytauka ADC
€ mpuiaerauMu g0 cropouu AC , gka, KpiM To-
r0, € CHiJIbHOI CTOPOHOI0 WX TPUKYTHUKIB.

OTsKe, IIJISX BU3HAUYEHO, 1 JHUINAETHCA TiIBKU

3anucaTy PO3B’A3aHHS, IIOBTOPIOIOYN MipKyBaHHS

Yy 3BOPOTHOMY IOPAAKY — Bim 4-ro m0 1-ro myHKTY.

Po3g'asaHHa

PosrnsHemo TpukytHuku ABC i ADC . Y Hux ctopo-
Ha AC cninbHa, £L1=/£2, Z3= /4 3a ymosoho, i Ui
KYTU € npunernumu Ao CTOpoHU AC. TaKUM YUHOM,
AABC = AADC 3a Apyroro 03HAKOKO PiBHOCTI TPUKYT-
HUKIB.
Kytu B i D — BiANOBIAHO PiBHi KYTU PiBHUX TPUKYTHU-
kis. OTxe, £D= ~ZB=110°

Bianosiab: 110°.

3asHaumMo, M0 B MipKyBaHHAX 1)—4) Mu mo-
YMHAJY i3 3alUTaHHA 3a7a4i, a IMOTiM BUKOPUCTOBY-
BaJau ii yMOBH, TOOTO HIIIN «Bif KiHIIA J0 MOYATKY».
Y GaraThoxX reOMeTPUUYHHUX 3aJauax caMe TaKHUil CIIo-
ci6 MipKyBaHb [JO3BOJISE 3HAWTH IPABUIBHUMN IIJIIX

IO PO3B’I3aHHA.

U

www.e-ranok.com.ua

85

2 nanox



Po3gin Il. TpmkyTHMKW. O3HAKW PIBHOCTI TPMKYTHUKIB

86

3anumaHHa U 3aoadi

YcHi Bnpasu
248. Y tpuryraukax ABC i A B,C, ZB=/B,, £C= ZC,. fIry piBHicTb
HeoOXiHO moJaTH IO YMOBH, IT00 PiBHICTH MUX TPUKYTHUKIB MOXKHA 0yJIO
JIOBECTH 3a APYTOI0 03HAKOI0?
249. V rpuxkyraukax ABC i ABC, AB=AB ZA=ZA . fdxy
piBHiCTHL HEOOXimHO AOJATH OO YMOBHU, IT00 PiBHICTL WX TPUKYTHUKIB
MOKHA OyJIO JIOBECTH 3a JPYT'0I0 03HAKOIO?
250. Yu moxua creepmrysaru, mo A ABC=ADEF, akmo AB=DE,
LA=4D, LB=/F?
251, Sfxmo cropoHa i cyma mpuieriux A0 Hel KyTiB O4HOTO TPUKYTHUKA
BiJTIOBiIHO MOPiBHIOIOTH CTOPOHI I CyMi mpuaeraiux a0 Hel KYTiB APyTroro
TPUKYTHUKA, TO TaKi TPUKYTHUKY PiBHi. Yy mpaBuIbHE i€ TBEPIKEHHA?

MpadiuHi BnpaBwm

252. Haxkpecuits rocTpuii KyT A i mposexits ioro 6icexrpucy AD.
a) Bim mpomens DA mo pisui 0oku Bim mpsamoi DA BigxgamiTh
piBHI KyTHu # mosHauTe Touku B i C — TOUKM IepeTUHY CTOPIiH II0-
OymoBaHUX KYTiB 3i cTopoHaMu KyTa A .
0) Yu piBui TpurkytHuku ABD i ACD ? Ik 1e moectu?

253. Haxkpecuits Tynuii KyT A i mposefirs ioro Gicekrpucy AD .
a) IIpoBexitTs uepes Touky D mnpAMy, NEePHeHIUKYJIAPHY A0 IPA-
moi AD, i mosHauTe Touku B i C — TOUKM IepeTHuHY m00yJ0BaHOI
mpsamoi 3i cropoHamMu KyTa A .
0) BuginiTh KOJIBbOPOM PiBHI TPUKYTHUKHU Ta JOBEXITH IXHIO PiBHICTS.

A MNMucbmosi Bnpasn

Pisenb A
254. 3a panumu puc. 74 poBexnits piBricTs TpuKyTHHKIB ABC i A B/C,.
B B,
A 6 44 6 ¢
Puc. 74

www.e-ranok.com.ua

2 nanox



§10 Jpyra o3Haka PIBHOCTI TPUKYTHUKIB Ta il 3aCTOCYBaHHA

255, Ha puc. 75 £B=2C, BO=CO . [loBemiTh piBHICTh TPUKYTHU-
kiB AOB i DOC.

256. Ha puc. 76 L ABD=/CDB, ZADB= ZCBD . [loBenirsh piBHiCTb
TpurkyTHukis ABD i CDB.

B C B C

Puc. 75 Puc. 76

257. Ha GicexTpuci Kyra B mosHaueHo TOUuKy D, a Ha CTOpPOHAX KyTa —
rouku A i C, npuuomy L ADB = /CDB. 3uaiiaite noB:xkuny Biapiska DC,
axiio DA = 8 cm.
258. V tpurkyraury ABC AB = CB, Z/A = /C. Bicexrpuca xyra B
nepetuHae croporny AC y Touri M.

a) Homenmits piBHicTh TpuKyTHUKIB ABM i CBM.

6) IoBenits, mo npamvi AC i BM nepneHIUKYIAPHi.

PiseHb b
259. Ha puc. 77 LA=/F, ZADE=/FCB, AD=FC . Hosenirsb
piBuicTs TpukyTHUKIB ABC i FED.
260. Ha puc. 78 £ BAD=/CDA, ZCAD = ZBDA . JloBeiTh piBHiCTHL
TpuKyTHUKIB ABD i DCA .

puc. 77 PuC. 78

87

www.e-ranok.com.ua

2 nanox



Po3gin Il. TpmkyTHMKW. O3HAKW PIBHOCTI TPMKYTHUKIB

88

261. V tpurkyraurky ABC Ha piBHMX cTopoHax AC i BC mo3HaueHO TOU-
ku D i E BignoBiguo, npuuomy ~CAE = /ZCBD. [osexits, 1o AE =BD.
262. Bigpisku AC i BD mneperuHaioThca B Touni O, AKa € CepeiuHOI0
Bigpiska BD , mpuuomy AB 1 BD, CD 1 BD.

a) [Homenmits piBHicTh TpuKyTHUKIB AOB i COD.

0) SmaiigitTe moB:kuHy Bigpiska AC, axkmo AO=4 cwMm.
263. Ha 6iceKTpuci HEpO3STOPHYTOTrOo KyTa A MO3HAUYEHO TOUKY B.
HoBeniTs, mo npamMa, sgKa NepOmeHIUKyJIsdpHA n0 Oicektpucu AB
i mpoxonuTh uepes TOUKY B, BifiTuHae Ha CTOpOHaX KyTa pPiBHi
Bigpiskm.

PiBeHb B

264. 3a 10m0MOrow KOHTPIPHUKJIALY CIPOCTYHTE TBEPIKEeHHS: «SIKIIo
CTOpPOHA i IBa KYTU OJHOTO TPUKYTHUKA JOPiBHIOIOTH CTOPOHI Ta IBOM K-
TaM JIPYyroro TPUKYTHUKA, TO TaKi TPUKYTHUKYU PiBHi».

265. V¥ 1. 8.1 HaBeneHO crocib 3HAXOMKEHHA BifcTaHl Mixk ToukamMu A
i C ma wmicmeBocti (guB. puc. 60), 10 I'PYHTYETHCA Ha 3aCTOCYBaHHI
IepInoi 03HaKM PiBHOCTI TPUKYTHUKIB. 3aIpomoHyHTe iHINMUHI cmocib
3HAXOMKeHHA IIiei BimcTaHi Ha mimcTaBi APyroi o3HaKM pPiBHOCTI
TPUKYTHUKIB.

266. Tpuxyruuxku ABC i A B,C, piBui. Ha croponax AC i A,C, mosHa-
yeno Toukn D i D, Bignosinno, npuuomy £ ABD = /A B/D,. [loBenirs,
mo BD=BD,.

267. Ha puc. 79 A ABC = A DCB. [losenits, mo A AOB= /A DOC .
268. Ha puc. 80 A AOD = ACOE. Hosexits, mo A ABE =/ACBD.

B C B
0 D E
0
A D A C
Puc. 79 Puc. 80
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O

lNoBTOpeHHA nepepn BuBYEHHAM § 11

TeopeTnyHnn matepian

e DiBHicTH Bifpi3KiB [ nm. 2.2; 3.2]
e piBHiCTBH KyTiB

e iCHYBaHHSA i €IWHICTL MEPIEHAUKYIIAPA [ m. 9.2 ]
IO IIPSAMOL

3apaui

269. Bigomo, mo AABC=AMNK , AB=BC, NK=MK . [loBeziTs,
I1I0 BCi CTOPOHU JaHMX TPUKYTHUKIB PiBHI.

270. Toukn C i D nexars mo pisHi 60Km Big mpamoi AB, mpudomy
/CAB=/DAB, ZCBA=/2DBA . Cepen TPUKYTHUKiB, BepIIMHAMU
AKUX € JaHi TOYKM, Ha3BiTh Ti, 1[0 000B’SI3KOBO MAIOThH ABi PiBHi CTOpPOHU.
Bigmosigs oOr'pyHTyiiTe.
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§11 BuOu MpUKymHukis.
PiBHOGedpeHUll MpUKymHuKk,
li020 BRacmusicmb ma o3Haka

11.1. Budu MpPUKyYMHuUKiB.
PiBHOGeOpeHUli MmpuKymHuk
TPUKyTHUK, Y AKOTO BCi CTOPOHU pPisHi, Ha3u-
Ba€ThCA PiI3HOCTOPOHHIM. ¥V 3amauax [0 mOmepesHix
maparpadiB y)Ke 3ycTpiuaBcsad TPUKYTHUK i3 piBHU-
Mu cropoHamu. Taki TPUKYTHUKHU MaIOTh HUSKY
B 0COOJIMBOCTEIT i 3aC/IyTrOBYIOTh Ha OKPEMUM PO3TJIAL.

O3Ha4eHHs

TPUKYTHUK Ha3VBaETbCs PIBHOOEAPEHUM, AKLLIO B HHOMO
[Bi CTOPOHW PIBHi.

IBi piBHi cTOpOHU PiBHOGEAPEHOTO TPUKYTHUKA

3ByTbCA OIYHUMM CTOPOHAMM, a TpeTA CTOPOHA —

A C ocHoBoto!. Ha puc. 81 3o6paxeH0 piBHOGempeHMIT
TpukyTHUK ABC 3 Giunumu croponamu AB i BC

Puc. 81. Tpuxkyruux ABC Ta ocHoBoIo AC .

piBHOOEApPEHUH 3 OCHO-
BoIo AC O3HAaYyeHHs

TPVKYTHWK Ha3MBaA€ETbCS PIBHOCTOPOHHIM, SIKLIO B HbO-
O BCi CTOPOHW PIBHI.

3a3HaumMoO, IO PiBHOCTOPOHHIN TPUKYTHUK
(puc. 82) Takoxk € piBHOOEAPEHUM, IPUUOMY OYAb-IKi
JIBi 710TO CTOPOHM MOJKHA BBa’KaTu OiYHUMU.

11.2. Bnacmusicmb Kymis
piBHO6EOpPEH020 MPUKYMHUKA

HoBemeMo BJIACTUBiICTH piBHOOEIPEHOrO TPU-
Puc. 82. PisrocToporHil KYTHHKA, SKa [I0B’A3y€e PiBHICTH fioro cTopid i3 pisHi-
TPUKYTHUK .
CTIO KYTiB.

! THoxi B [OBiJIBHOMY TPUKYTHUKY ORHY 3i CTOPiH TaKOMX Ha-
3UBAIOTh OCHOBOIO.
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§11. Buagn TpuKyTHWKIB. PiBHOOEAPEHN TPUKYTHMK, Or0 BNaCTVBICTb Ta O3HakKa

Teopema (Bracmusicmb Kymis pisBHo6edpeHo20 mpu-
KYMHUKaA)

Y piBHOOEOPEHOMY TPUKYTHUKY KYTU MPWY OCHOBI PiBHI.

JloBeOeHHs

[0 Hexaii naso pisHoOegpennii TpukyTauk ABC
3 ocaoBoio AC. [loBememo, 110 L A= ZC.

IIpoBegemo Gicekrpucy Kyta B. Hexait BoHa
neperunae cropony AC B Toumi D (puc. 83). Pos-
rsgHeMo TpuKyTHuKu ABD i CBD . Y HuUX cTOpO-
Ha BD cminbHa, AB=CB sk 6iuHi cTOpOHU piBHO-
OeapeHoro TpukytHuUka, £ ABD=/CBD 3a o3Ha-
vyeHHAM OicekTpucu Kyrta. Otixe, AABD=ACBD
3a TIEPIIOI0 03HAKOI PIBHOCTI TPUKYTHUKIB.

3Bifcu BUIJIMBaE PiBHICTL BiATIOBiAHUX KYTiB
IUX TPUKYTHUKIB, TOOTO L A= /ZC, 1mo i tpebda Oy-

AT ¢

Puc. 83. Ilpomias BD —
OicexkTpuca KyTa B

J0 goBectu. M

Hacnidok

Y PIBHOCTOPOHHBOMY TPUKYTHUKY BCi KyTW PIiBHI.

3aaaua
[oseniTs, WO cepeAVHU CTOpIH piBHObeAPEHOTO TPUKYT-
HUKG € BEPLIMHAMM iHLIOTO piBHO6EAPEHOrO TPUKY THUKA.
Po3s'a3aHHs

Hexa ABC — pisHO6eapeHUN TPUKYTHUK 3 OCHO-
Boro AC, Touku D, E, F — cepeauvHu ctopiH AB, BC
i AC ianogiaHo (puc. 84). Hosenemo, WO TPUKYT-
HUK DEF pisHob6eapeHWiA. Po3rnaHemo TpUKyTHUKM DAF
i ECF. Y Hux AD = CE ak nonosuHu pisHUX cTopiH AB
i CB, AF = CF (ockinbku 3a ymoBoro Touka F — ce-
peavHa AC), L A = ZC 9K KyTU NpU OCHOBI piBHO-
6eapeHoro TpukyTHUKka ABC. Otxe, ADAF = AECF 3a
MepLIo0 O3HAKOKO PiBHOCTI TPUKYTHUKIB. Toai DF = EF
AK BiAMOBIAHI CTOPOHU PiBHUX TPUKYTHUKIB, TO6TO TpU-
KyTHUK DEF pisHO6eapeHuii.

Y

B
D E
A F C
Puc. 84
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A D C

Puc. 85. [lo moBemeHHSA
O03HaKU PiBHOOEIPEHOTO
TPUKYTHUKA

92

11.3. O3HAKa piBHO6edpeH020
MPUKYMHUKA

I3 momepeauboi TeopeMu BUILJIMBAE, IO B TPU-
KYTHUKY IPOTH PiBHUX CTOPiH JeKaThb PiBHi KyTH.
AJe um 3aBKIU CTOPOHU, MPOTUJIECKHI PiBHUM Ky-
TaM, MaloTh OyTu piBHMMH? Biamoimo Ha e 3amwu-
TaHHA HACTYITHOIO TEOPEMOIO.

Teopema (03HaKa piBHO6eApeH020 MPUKYMHUKA)

AKLLO B TPMKYTHWUKY ABa KYTW PiBHi, TO BiH piBHOOEOPEHNI.

JloBedeHHs

O Hexait y Tpukytaury ABC £ A=/C. [o-
BeleMo, ITOo Ieli TPUKYTHUK PiBHOOeApeHUI.

Yepes Touky D — cepeguny cropouu AC —
mpoBefeMo OpaMy d , HepIeHIUKYJIapHy mo AC.
Hexait g npama nepetuHae npomias AB B TOU-
ni B, (puc. 85). Cmoayuumo Touku C i B, Ta
posriaanemMo TpUKyTHUKU AB D i CBD. VY Hux
cropoa B/ D cuiasHa, ZADB,=/CDB,=90°
i AD=CD 3a mob6ymoBoio. Taxum uYHMHOM,
AABD=ACB/D 3a mepuolo O0O3HaKolo. 3Bin-
cu AB =CB,, /B AD=/BCD . Ockinbku 3a
no0ynoBOIO Touka B, jnexuTs Ha npomeHi AB,
KyT B/AD 306iraetbca 3 KyTOM A TPUKYTHU-
Ka ABC. Toxi 3a ymMOBOIO TeopeMu i 3a JoBefe-
HUM Maemo: /B AD=/BAD=/BCD=/BCD .
TakuM umHOM, 3a aKCiOMOIO BiKJagaHHS KYTiB
KytTa B,CD i BCD 36irarmoTbcsa, ToOTO Touka B,
Je:XuUTh 1 Ha nmpomeHi CB. OckinbKku mpomeni AB
i CB MaTh €UHY TOUKY IIePeTUHY, TOUKU B i B,
3birarorbcsa, Tooto AB=CB.

Teopemy mosemero. W

Hacnidok (03HAaKa piBHOCMOPOHHLO20 MPUKYMHUKA)

AKLWO B TPUKYTHWUKY BCi KYTW PiBHI, TO BiH PIBHOCTOPOHHIN.
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§11. Buagn TpuKyTHWKIB. PiBHOOEAPEHN TPUKYTHMK, Or0 BNaCTVBICTb Ta O3HakKa

Ile TBepm:xenHA imtocTpye puc. 86. 3 piBHOCTI B
KyTiB A, B, C BuniuBae, 110 TpukyTHuK ABC € piB-
HOCTOPOHHIM.
3asHauuMo, IO Telep MU MAaEMO ABa IJIAXHU
JIOBEeIeHHSA TOT0, IO TPUKYTHUK PiBHOOEIPEHMA:
1) 3a 03HAUEHHAM DiBHOGEAPEHOrO TPUKYTHUKA (To6T0 A C
IOBEIEeHHSAM PiBHOCTi JBOX CTOPiH);
2)3a 03HAKOI0 PiBHOOEIPEHOr0 TPUKYTHHUKA (TOOTO
JIOBEJIEHHAM PiBHOCTi IBOX KYTiB).

3aaaua 0

Ha npoaosxeHHi ocHosu AC piBHO6eapeHOro TpUKYT-

HUKa ABC nosHaveHo Toukm D i E, npuyomy AD = CE

(puc. 87). Nosepitb, WwWo TpukyTHUK DBE pisHOGeapeHUIA.
Po3s'a3aHHA

PosrnsHemo TpukyTHUKM DAB i ECB. Y Hux AD = CE

30 YyMOBOHO, AB = CB sk 6iuHi cTOpOHU piBHOb6eapeHOro

TpUKYTHUKG ABC. 3a BnacTueicTHO KyTiB npu ocHosi D A C E

piBHo6eapeHoro TpukyTHUKa ABC £ BAC = £ BCA, Toni Puc. 87

Z DAB = Z ECB aK KyTW, CYMiXHi 3 PiIBHUMU KyTamu.

OTxe, ADAB = AECB 3a neplwioro 03HAKOFO PiBHOCTI

TPUKYTHUKIB.

Puc. 86. [To osHaku piBHO-
CTOPOHHBOT'O TPUKYTHUKA

3aBepIIUTH JOBEJEeHHA MOYKHA OJHUM i3 JBOX
croco0iB.

1-i cnoci6. Ockinbku ADAB = AECB, to BD = BE. 0
Takum YuHom, TpukyTHUK DBE € pisHobeapeHum 3a
O3HAYEHHSM.

2-u cnoci6. Ockinbku ADAB = AECB, to £D = ZC
Takum unHom, TpUKYTHUK DBE € pisHobeapeHUm 3a
O3HAKOHO piBHOGEAPEHOr0 TPUKYTHUKA.
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11.4. Npsma Ui obepHeHa meopemu

IIpoananisyemo nBi momepemHi TeopeMH IIPO
piBHOOEIPEHUN TPUKYTHUK, BUIIMUBIIN B KOMKHil
i3 HUX YMOBY I BHUCHOBOK. BjacTuBicTh KyTiB pPiBHO-
0eIpeHoro TPUKYTHUKA MOKHA C()OPMYJIIOBATU TaK:
«SIKII0 TPUKYTHUK piBHOOeIpeHUIl, TO B HHOMY JBa
KyTu (upu ocHoBi) piBHi». Temep cTae oueBUIHUM,
III0 YMOBA IIEpIIoi TeopeMu («TPUKYTHUK piBHOOGE-
IPeHuniiy) — Ile BUCHOBOK APYToi, a BUCHOBOK IIePIIIOl
TeopeMu («y TPUKYTHUKY JIBa KYTHU € PiBHUMU») —
TO yMOBa APYyroi TeopeMu. ¥ TaKOMY BUIAIKY IPY-
ra TeopemMa € 0OepHeHOl o mepmioi (MpaAmMoT).

300pa3uMo HAOUHO 3B’A30K MPSAMOI i 00epHEHOI
TEOpEM.

MPAMA TEOPEMA OBEPHEHA TEOPEMA

Axmo A, To B Axmo B, To A

Teopema, obepHeHaA OO0 JaHOI, HE 000B’SI3KOBO
CIIPaBIKYy€eTbCA. Po3risHEMO, HATIPUKJIAL, TEOPEMY
PO BEPTUKAJbHI KyTHU, c(DOPMYJIIOBABIH ii Tak: «K-
III0 IBa KYTHU BEPTUKAJbHI, TO BOHU PiBHi». 3p03yMiJo,
1o obepHeHa TeopeMa He € MPAaBUJIbHOIO: aJKe SAKIIO0
IBa KyTHU PiBHi, TO BOHU He 000B’I3KOBO BEPTUKAJbHI.

Yumaio momiOHMX MIPUKJIALIB MOKHA HaBec-
TH i 3 MOBCAKJEHHOTO KUTTA. Hampuriaan, AKIIO
yUeHb € CEeMUKJIACHMKOM, TO BiH BMBYA€ reoMeTpiio.
OOepHeHe TBepI:KeHHA XuOHe: IKII0 YUeHb BUBUAE
reomMeTpiio, To BiH He 06OB’I3KOBO CEMUKJACHUK,
00 reoMeTpilo BUBUAIOTH i B cTapmux KJjacax. Cipo-
OyliTe caMOCTiMHO 3HAWTHU TPUKJIAIUA NPAMHUX i 00ep-
HEHUX TBEPAKeHb B IHINNX HAayKaX, SKi BUBUAIOTHCS
B IIKOJI.

TakyM YWHOM, KOpucmyeamucs meepoicen-
HAM, oOepHeHum 00 006edeHOi meopemu, MOHCHA
auue modi, KOau 60HO MaKox c doeedene.
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§11. Buan TpukyTHYKIB. PiBHODEOPEHMIN TPUKYTHUK, OrO BAACTMBICTb Ta O3HAKa

3anumaHHa U 3a0avi

YcHi Bnpasn

271. Yu e piBHOGeApeHUM OyIb-AKUI PiBHOCTOPOHHiM TPUKYTHUK?
Yu e piBHOCTOPOHHIM Oyab-AKMUI PiBHOOEADPEHUI TPUKYTHUK?

272. YV tpuxkytauxky DEF DE = EF . Haspits piBHI KyTH TPUKYTHHKA.
273. V tpukytauky KMN /M = /N . HasBite piBHi CTOpPOHU TpU-
KYTHHUKA.

274. YV tpuryraury ABC cropoHM, npuierii no Kyra B, piBHi, 1 KyTn,
IpUJerIi 10 cTtopoHu AB, TaKoxK piBHi. BusHauTe BuA TPUKYTHHUKA.

\ . .
lMpadiuHi BNpaBwm
275. Hakpecuaite kKyT B 1 BigrmazgiTe Ha #oro cropoHax piBHI Bixpis-
ku BA i BC.
a) Crmosryuits Touku A i C. Yu € rpukyTauxk ABC piBHoGeapenumM?
Yomy?
0) Bumipaiite kytu A i C tpukytHuka ABC . 3po0iTh BUCHOBOK.
276. Haxpecaits KyT A, 1mo mopisaioe 60° i mposexniTh iioro Gicex-
Tpucy AD.
a) IIpoBexiTs uepes Touky D mnpamy, NepHeHIUKYIAPHY A0 IPA-
moi AD, i mosumaure Touku B i C — TOUKM IepeTHHY 100yIOBaHOI
mpsamoi 3i cropoHamMu KyTa A .
0) Buwmipsaiite cTtoporu i Kytu tpukyTHuka ABC . 3pobiTs BU-
CHOBOK.

A Mucobmosi BnpaBn

PiseHb A
277. TlepumMerp piBHOGEAPEHOr0 TPUKYTHHKA AOpiBHIOE 2,6 M. S3HAWIITH
CTOPOHU TPUKYTHHKA, AKIINO MOT0 OCHOBa 0ijibIlia, HiK OiuHA CTOPOHA,
Ha 0,2 M.
278. IlepumeTrp piBHOGEIPEHOIO TPUKYTHUKA 1opiBHIOE 20 cM. 3HANAITE:
a) OCHOBY TPHUKYTHHKA, AKIIO HOro OiuHa CTOpPOHA JOpPiBHIOE 7,5 cM;
0) OiuHYy CTOPOHY TPUKYTHUKA, AKIIO MOT'0 OCHOBAa IOPiBHIOE 4 cM;
B) CTOPOHU TPUKYTHUKA, AKIIO HOro OiuHA CTOPOHA BiJHOCUTLCS 10O
OCHOBHU fK 3:4 .
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279. Sfxmo 6iuHa cTOpoHA I KyT, IPOTUJIEKHHUN OCHOBI OZHOTO PiBHO-
0eapeHoro TPUKYTHUKA, BiAIOBiMHO MOPiBHIOIOTH OiUHiM CTOPOHI I KyTY,
IIPOTUICKHOMY OCHOBi IPYroro piBHOOEAPEHOr0 TPUKYTHUKA, TO TaKi TpH-
KyTHUKU piBHi. [loBeiTh.

280. Sx1mo ocHOBA i1 KyT, IIPUJIEIJIAI 4O OCHOBH, OLHOI'0 PiBHOGELPEHOr0
TPUKYTHUKA BiAMMOBiAHO MOPiBHIOIOTH OCHOBiI M KYTYy, IIPUJIETJIOMY IO
OCHOBHM, APYTOro piBHOOEAPEHOr0 TPUKYTHHKA, TO TaKi TPUKYTHUKU
piBHi. HoBemiTs.

281. 3a manumuy puc. 88 mosexirs, 1m0 TpuKyTHUK ABC piBHOGEApeHNI],
i HasBiTH Tforo OiUHi CTOpPOHU.

282. 3a gammmu puc. 89 nosBexmiTh, mo TpukyTHUK ABC piBHOGEn-
peHuii, i Ha3BiTh Or0 OCHOBY.

283. Tpukytuuku ABD i CBD pisui (puc. 90). JoBeirs, 110 TPUKYT-
uuku ABC i ADC piBHOOempeHi.

284. VY pisnoGenpenomy TpukyTHUKY ABC Toukum A, i C,— cepeguHu
6iuaux cropin AB i BC sigmnosigno. [osenits, mo £ BA,C, = ZBC/A,.

B
C c
150°
75° 105° A c
A > 30°74 B\
D
Puc. 88 Puc. 89 Puc. 90
PiBeHb b

285. IlepumeTp piBHOGEAPEHOr0 TPUKYTHUKA AopiBHIoEe 21 M. 3HaHLITH
CTOPOHUY TPUKYTHUKA, AKIIO OfHA 3 HUX OisibIia 3a iHmy Ha 3 M. CKinbKHu
PO3B’s3KiB Mae 3amaua?

286. Ilepumerp piBHOGexpenoro TpukyTHuKa ABC popisaioe 18 cw,
npuuoMy ocHoBa AC MeHIa 3a O0iuHy cTOpOoHY Ha 3 cM. S3HAHLITH IIe-
puMeTp PiBHOCTOPOHHBOTO TPUKyTHUKA ADC .

287. V piBHOOEeApPEHOMY TPUKYTHUKY KYTH, IPUJIENIi 10 Gi4HOI CTOPOHH,
piBui. loBeniTs, 1110 Iell TPUKYTHUK PiBHOCTOPOHHIM.

288. [loseiTh, II[0 CepEIUHU CTOPiH PiBHOCTOPOHHBOTO TPUKYTHHUKA
€ BepIIMHAMHU iHIITOT0 PiBHOCTOPOHHBOT'O TPUKYTHUKA.
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§11. Buan TpukyTHYKIB. PiBHODEOPEHMIN TPUKYTHUK, OrO BAACTMBICTb Ta O3HAKa

289. Ha puc. 91 AB= BC, CD = DE. Jlosexits, mo £ BAC = ZDEC.
290. PisnoGexapeni rpukytanku ABC i ADC maioTs cruiabHy ocHOoBy AC
(puc. 90). loBexits piBHicTs TpuKyTHUKIB ABD i CBD.
291. Ha npopos:kenHax 6iuaux cropin AB i CB piBHOGEApPEHOro Tpu-
kyTHUKa ABC Bigknazeno pisai Bigpisku BA, i BC, (puc. 92).

a) [Iosexits piBHicTh TpukyTHUKIB AC,B i CA B.

0) [Hosexits piBHicTh TpukyTHUKIB AC,C i CA/A.

B c, A,
B
C_E
: \VA
D A c
Puc. 91 Puc. 92

292. Ha puc. 93 rtpuryrtauxk ABC pisaoGenpenuii 3 ocHosow AC,
rouka D — cepexmna Bimpiska AC . [oBexitb, mo TpukyTHUK AEC
piBHOOEIPEHMIA.

293. Ha puc. 94 rtpuxkytaux ADC piBHOOGenpenuii 3 ocHoBowo AC,
ZADE = ZCDE . JloBeniThb, 1o TpukyTHuk ABC piBHOOEIpEHIII.

B
B
E
>
A—™Yp ¢ A E ¢
Puc. 93 Puc. 94
PiseHb B

294, ChopmyaioiiTe TBepAKeHHs, 00epHEeHi:
a) [0 TeopeMHu IIPO CYMiKHI KyTH;
0) [mo TeopeMu IIPO ABi mpAMi, mapajeabHi TpeTii;
B) [I0 TePIIOoi 03HAKM PiBHOCTI TPUKYTHUKIB.
fAKi 3 MUX TBePIKEHb € IPABUIbHUMU?
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Po3gin Il. TpmkyTHMKW. O3HAKW PIBHOCTI TPMKYTHUKIB

295, IIpoaHnaJisyiiTe qOBeJeHHS O3HAKM PiBHOOEIPEHOr0 TPUKYTHUKA
(puc. 85). Homy npsama d He MO:Ke OyTHU mapaJesbHOIO:

a) KoxHIiN i3 mpamux AB i CB;

0) opmwuint i3 mpamux AB ato CB?
296. PisnoGeapeni tpurytaukn ABC i ADC wmMaoTh CHiJIBHY OCHO-
By AC (troukm B i D nexardb mo pisui 60xu Bix mpamoi AC ). Bimpis-
ku BD i AC mneperunatorhesa B Touri K . IloBemiTh, mo Touka K —
cepenuua Bigpiska AC .
297. PiBuoGeapeni Tpuxkytaukun ABC i ADC MaioTh CIiJIbHY OCHO-
By AC (touku B i D jexxarsb mmo oguH OiK Big mpsamoi AC). dosexmits,
o npami BD i AC meprneHIUKYJISPHI.
298. Ha 6iurux croporax AB i BC piBrOGenpenoro Tpukytanka ABC
BigkaneHo piBHi Biapisku AA, i CC, Bixmosigzo. Bigpisku AC, i CA, me-
petuHaiorhes B Toutli O. [oBemirs, mo TpukyTHUK AOC piBHOOEIpEHUII.
299, Tpukyruuku ABC i ABD pisHi. JoBeAiTh, W10 iXHA CIijJbHA
CTOpPOHA MEePHeHIuKYAsapHa 10 npamoi CD .

O NoBTOpeHHs nepepn BMBYEHHAM § 12

98

TeopeTnyHNN maTtepian

e cepefUHA BifpidKa [ om. 2.2; 3 2]
e OiceKTpuca KyTa

o IepHeHAUKYJIAD OO IPAMOI [ m 9.2 ]

3apaui

300. Jano kyr AOB. 3 ToukKu A ImpoBeleHo IepueHauryasap AD mo
npamoi OB . Yu mexuth Touka O Mixk Toukamu B i D, aKImo gaHumi
KYT TOCTPUH; Tymuii?

301. V tpukyrtauxky ABC AB = BC. IIposexits i3 Bepmuau B Bigpisok,
IO JiJINTH JAHUI TPUKYTHUK Ha ABAa PiBHI TPUKRYTHUKU. SIKi BiaacTuBOCTI
Mae 1el Bigpisox? IlpuBexniTh HeoOXigHI MOBeAeHHS, BUCJIOBITHL HPUMY-
IIIeHHd.
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§12 MediaHa, Gicekmpuca ii Bucoma
MpUKYmHuka. Bhacmusocmi
ma 03HaKu piBHo6edpeHo20
MPUKYMHUKA, NoB’a3aHi 3 HUMU

12.1. O3HaA4eHHsi MediaHu, Bicekmpucu
U BUCOMU MPUKYMHUKA
Kpim cTopin i KyTiB, i3 TPUKYTHUKOM OB sI3aHi
KiJbKa iHIIMX Ba)KJIMBUX €JIEMEHTIiB, III0 MAIOTh CIIe-
miaJapHi Ha3BU.

O3HA4YeHHSA

MepiaHolO TPUKYTHUKA HA3WBAETLCA BiAPI3OK,
WO CMofy4yaEe BEePLMHY TPUKYTHWUKA i3 CepeamHolo
NPOTUNEXHOI CTOPOHMU.

Ha puc. 95 Bigpisok BM € MeniaHOO TPUKYT-
uuka ABC .V 0yob-IKOMY TPUKYTHUKY MOKHA IIPO-
BECTHU TPU MeJiaHM — II0 OFHIN i3 KOKHOI BEpIIUHU.
Hani 6yge moBemeHO, IO BCi BOHU II€PETHMHAIOTHCS
B ofHii Touri (puc. 96).

O3HAYeHHSN

BiceKTpncolo TPUKYTHUKA Ha3MBAETLCA BiApi30K
DicekTpWCK KyTa TPUKYTHIKA, LLLO CMIONYYa€E BEPLUMHY LibO-
ro KyTa 3 TOYKOK Ha MPOTUNIEXHIN CTOPOH.

Ha puc. 97 Bigpisok BL — 6GiceKTpuca TPUKYT-
Huka ABC . 3BepHeMo yBary Ha Te, 10, Ha BiAMiHY
Bif OiceKkTpucu KyTa, SKa € IIpoMeHeM, OiceKTpuca
TPUKYTHUKA — Bigpisox. OueBugHO, 1110 OYAb-IKUHA
TPUKYTHUK Mae Tpu Oicexrpucu (puc. 98). Vi BoHU
TaKOJK IePeTUHAIOThLCA B OfHiN Toulli (el ¢axTt 6yne
IOBEIeHO IaJri).
! HaroJyiocumo, Io TyT i maJi, HABOAAYM TBEPHKEHHS, AKi Oy-

IyTh MOBefeHi misHimme, Mu He OyIeMO MOCHUJIATHCI HA HUX [0
MOMEHTY, KOJIu iX 6yae J0BegeHO.

B
A ' M '

Puc. 95. Bigpisok BM —
MepniaHa TpuryTHUKA ABC

el

Puc. 96. Tpu mexianu Tpu-
KYTHUKA I€PEeTUHAIOTHCS
B OfHiN ToUIri

ﬂjs\
A L C

Puc. 97. Bigpisok BL —
bicexrpuca TpukyTHuka ABC

AR

Puc. 98. Tpu GicekTpucu
TPUKYTHUKA IePeTUHAIOTh"
cA B OOHIN TOUIl

C
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Po3ain Il. TomkyTHUKK. O3HaKM PIBHOCTI TPUKYTHWKIB

O3Ha4eHHs

BncoTolo TPUKYTHUKA Ha3MBAETLCA NMEPNEHANKYNAP,
NPOBEAEHUN i3 BEPLWNHN TPUKYTHMKA OO APAMOI, WO
MICTUTb MOro MPOTUNEXHY CTOPOHY.

A H _C Ha puc. 99 Bigpisox BH — BucoTa TPUKYT-
Huka ABC.

Puc. 99. Bigpisox BH — 3a TeopeMoOI0 IIPO iCHYBaHHS i €IMHICTL mep-

BucoTa TpUKyTHHKA ABC NeHAUKYIApa OO IPAMOI, 3 KOKHOI BePIINHU TpU-
KYTHUKA MOXKHA ITPOBECTH TiJILKU OHY HOT0 BHUCOTY.
Bucotu TpuKyTHUKa He 000B’A3KOBO JIEXKATh ycepe-
nuHi Hhoro. Ha Bigminy Bim memianm i Gicexkrpuc, me-
K1 3 BUCOT MOKYTh 30irarucs 3i cropoHaMu abo mIpo-
XOIUTH 103a TPUKyTHUKOM (puc. 100).

Bucoru TpukyTHuKa (260 iXHi IpPOMOBIKEHHS)

IIePeTUHAIOThLCA B OJHil TouIli (Ile TBepAKeHHS J0-
BEZIEMO 3T'0JIOM).

B B

A C A C

Tpu BHuCOTH J€XKATH JIBi Bucotu 36iraiorbcsa IIBi BuCOTH JexaTh
yCepeAnHi TPUKYTHUKA 3i CTOpOHAMYU TPUKYTHUKA 103a TPUKYTHUKOM

Puc. 100. Poamimnenusa Bucot y TpukyTHUKY ABC

12.2. Bnacmusicmb MediaHu, bicekmpucu U sucomu
piBHOGEOPEH020 MPUKYMHUKA

Teopema (Bnacmusicmb mediaHu, Gicekmpucu ii Bucomu pisHob6edpeHo20
MPUKYMHUKa)

Y piBHODOEApeHOMY TPUKYTHUKY MefdiaHa, OicekTpuca M BUCOTa, NMpoBemeHi Oo
OCHOBW, 30iraloTbCs.

JloBedeHHs
O Hoeemenusd 11iel TeopeMu CKJIAJAETHCA 3 TPHOX UACTHH.
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§12. MepiaHa, bicekTpuca 11 BCOTa TPMKYTHUKA. BNAacTMBOCTI Ta 03HaKM PIBHOOEAPEHOTO TPMKYTHUKA...

1) Hexast BD — wepiana piBHOGempeHO-
ro tpukytHuka ABC , npoBegeHa no ocuHosu AC
(puc. 101, a). HoBememo, mo BD € Tako:x OiceKTpu-
coio ¥ Bucoroio TpukyTHuka ABC .

Posrisuemo Tpukytauku ABD i CBD .V Hux
AB = CB 3a 03HaUeHHSAM PiBHOOEIPEHOI0 TPUKYTHUKA,
LA=/ZC aK KyTu IIpU OCHOBi pPiBHOOEAPEHOTO TPH-
KyTHuUKa, AD=CD 3a o3HauenHaMm Mmemianu. OT:xe,
/A ABD = /\ CBD 3a 1epIiion 03HAKOK PiBHOCTI TPU-
KyTHUKiB. I3 11boro Bumausae, mo L ABD=/CBD,
T00T0 BD — OicekTpuca TpukytHuka ABC .

Kpimroro, £ ADB = ZCDB, a OCKiJIbKH ITli KyTHU
cyMixkHi, To 06uaBa Bouu npami. Omxe, BD — Bucora
rpukyTHuKa ABC . Takum umHOM, Bigpisox BD —
Mmemiana TpukyTHuka ABC , mpoBegeHa 10 OCHOBU, —
€ TaKOXX 0iCEeKTPHCOI0 I BUCOTOI0 TPUKYTHUKA.

2) Hexait temep BD — 06icekTpuca piBHO-
O0eapenoro TpukyTHuka ABC , mpoBemeHa 0 OCHO-
Bu AC (puc. 101, 6). AHajoriuHo monepegHbLOMY BAIAI-
Ky MOXKHA JOBeCTH, 10 BD € TaKo)X MeIiaHO i BU-
cotoro TpukyTHUKa ABC . Cupasfi, y IIbOMY BUIIATKY
NABD = ACBD 3a gpyroio osuHakoio (LA=/C,
AB=CB, LZABD=/CBD). 3Bincu AD =CD, T06-
o BD — wmepmiana TpukyTHUKa, i L ADB=/CDB=
=90°, TobTto BD — BuCOTa TPUKYTHUKA.

3) Hexait BD — Bucora TpukyTHuxa ABC .
HoBemeMo BiJi cymIpoTHUBHOIO, 110 BD € MeaiaHoio
7 OiceKTpHCO0 TAaHOrO0 TPUKYTHHKA. Hexall icHYIOTH
meziana BD, i Gicexrpuca BD,, aki He 36iramoTb-
ca 3 BD . Toxi 3a nosemenum Buille Bigpisku BD,
i BD, Takox € BUCOTAMU TPUKYTHUKA. TakuM uu-
HOM, i3 Touxku B mo mpamoi AC mpoBemeHO TpU PisHi
MEePIeHANKYJIAPY, IO CYIePeYnTh TEOPeMi Impo icHy-
BaHHA 1 €IWHICTD IMEPIeHINUKYIAPA OO Ipamoi. I3 1mi-
€l cymepedHOCTi BUIIMBAaE, 10 Biapisku BD, BD,
i BD, s6irarorscs, To6To BD — Mmeniana ii Gicek-
Tpuca JAHOTO0 TPUKYTHHUKA.

Q

A D C
0
Puc. 101. Bigpisox BD —
MeniaHa, GiceKTpuca

¥ BucoTa piBHOGEIPEHOTO
TpuKyTHUKa ABC

MegiaHa — Bif naTuH-
CbKOro «MepjaHyc» —
cepegHin
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OTxe, y piBHOOEAPEHOMY TPHUKYTHUKY MeAiaHa, OiceKTpuca i BUCO-
Ta, IPOBEeHl 10 OCHOBHU, 36irarThcsa. Teopemy mosemero. M

Hacnidok

Y PIBHOCTOPOHHBOMY TPUKYTHWKY MefdiaHa, OicekTpuca 1 BUCOTa, NMPOBeAeHi
3 OAHI€l BEPLUMHM, 30iratoThbes.

Teopema, obepHEHA 10 JAHOI, TAKOMK CIPABIYKYETHCA: AKIIO B TPUKYT-
HUKY MefiaHa, 6icekTprca i BucoTa, IpoBe/ieHi 3 oaHiel BepIuHT, 30iratoThes,
TO TAaKUU TPUKYTHUK € PiBHOOEIPEHUM (IOBEIITH ITe TBEPIKEHHA CAMOCTIHO).
Ha npaxruri s posp’a3yBaHHSA 33/a4U 3aMiCTh JOBEIEHOI TeOPEMU YaCTO
BUKOPUCTOBYIOTE TBEPIKEHHA PO 30iT JIMIIIE TBOX i3 TPHOX 3a3HAUEHUX BiIPi3KiB:
1) arxwo 6 mpukymnury mediana i 6ucoma, npoeéedeni 3 o0ni€i ep-
wuHnu, 36izaromevca, mo maxul MPUKYMHUK € PiéHoOedpeHuM;
2) axu,o 6 mpukymuury Gicekmpuca U éucoma, npoéedeni 3 o0Hi€L
éepuLunu, 36izaromvca, mo maxuli MPUKYMHUK € pienobedpenum;
3) axwo 6 mpurymuury mediana i Gicekmpuca, npogedeni 3 00Hi€L
éepulunu, 36izaromvea, mo maxkuli MPUKYMHUK € PiéHOOGedpeHuUM.
Ileprri ;Ba TBepAKeHHS AOBeAiTh caMmocTiitHo. Tpere TBepI:KeHHA MU
posriasguemo B . 12.3.

3anava

[oseniTb piBHiCTb piBHObeAPEeHUX TPUKYTHUKIB 3a KYTOM, Mpo-

TUNEXHUM OCHOBI, Ta MefiaHOrO, NPOBEAEHOD A0 OCHOBW.

Posg'a3aHHs

Hexali ABC i AB,C, — AaHi piHO6eapeHi TPUKYTHUKM 3 OCHO-
Bamu ACi AC, BM i BM, — ix meaiaHu, npudomy BM = BM,,
ZABC = ZABC, (puc. 102). Oosenemo, wo AABC = NABC,
A M C  PosrnaHemo TpukyTHUKM ABM i ABM, Y Hux BM = BM,
3a ymosoro. OcKinbKu 3a BNACTUBICTHO MefiaHW, bicekTpu-
By CW 1 BUCOTU piBHObGeapeHOro TpukyTHUKa BM i BM, € Ta-
KOX bicekTpucamu pisHux KyTis ABC i ABC, To LABM =
= ZABM, Kpim Toro, siapiskm BM i BM, — Bucotu pisHo-
6enpeHUx TPUKyTHUKIB, Tomy LABM = ZABM, = 90°. Takum
unHom, AABM = AABM, 3a apyroro 03HAKOKO piBHOCTI TpU-
Ay M, C, KyTHukis, 38iakn AB = AB, a toai n BC = B,C, OTxe, AaHi
TPUKYTHUKM ABC i AB,C, piBHi 3a Neplioro O3HAKOKO PiBHOCTI

Puc. 102 TPUKYTHUKIB, WO 1 Tpeba 6yno aosecTu.
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12.3*. lo0amkoBi no6Gy0oBU B 2e0MeMpUHHUX
3a0a4ax. Memod NoOBOEHHA MediaHU'

Il po3B’si3yBaHHA AeAKUX T€OMEeTPUUHUX 3a7au MOTPiOHO IPOBOAN-
TH IOATKOBi MOOyI0OBU, TOOTO MOOYIOBYBATH BipisKy ¥ KyTH, He 3rajaHi
B yMoBi 3amaui. Ile poOuThbca A OTPUMAHHA AOMOMiKHUX (iryp, pos-
TS AKUX T03BOJISE 3HAWTU a00 moBecTH HeoOximHe. IcHYIOTH meBHi BuUIM
IOZATKOBUX IOOYAOB, IO iX 3aCTOCOBYIOTH Haiuacrimie. OguH i3 HUX MU
pO3IJIAHEMO B HACTYHIHiM 3amaui. 0

3aaaua
SKWO B TPUKYTHUKY MediaHa ¥ 6icekTpuca, nposene-
Hi 3 OAHi€l BeplWUHK, 36iraroTbCs, TO TAKUM TPUKYTHUK
pisHo6eapeHuid. [oseaiThb.

Po3s'a3aHHs
Hexali BD — mepiaHa 1 bicekTpuca AAHOTO TPUKYT-
Huka ABC (puc. 103). [oseaemo, Wo TpuKyTHUK ABC
€ piBHobeapeHUM. 112
Ha npomeHi BD Big Touku D Biaknaaemo siapizok DB, T
wo popisHroe BD (tobTo noasoimo mesiaHy BD).

PosrnaHemo TpukyTHUkM BDC i BDA. Y Hux AD = CD A : D ¢
30 03HAYeHHsM meaiaHu, BD = B,D 3a nobyaosoro, NOF

ZBDC = ZBDA gk BepTUKanbHi. Takum YUHOM, \‘\3

A BDC = ABDA 3a nepwoo 03HAKOK piBHOCTI Tpu- N
KyTHuKis. 3siacu sunnueae, wo £3 = Z£2 i AB, = B,

= CB. PosrnsHemo Tenep TpuKyTHUK BAB,. 3 ornsay Ha Puc. 103

Te, wWo BD — bicexktpuca kyta ABC, maemo L1 = /2,
Toai £1 = Z3. 3a 03HaKoro piBHOGeApeHOro Tpu-
KYTHUKG TPUKYTHUK BAB, € pisHobeapeHUM 3 OCHO-
Boro BB, 3siacu AB, = AB, a ockinbku 3 poseseHoOro
AB, = CB, 1o AB = CB. Takum uuHOMm, TpUKYTHUK ABC
pisHo6enpeHUi, Wo Vi Tpeba 6yno nosecTtu.

I Tyr i gaxi 3ipouKor0 MO3HAUEHO TEOPETUUHUN MaTepias, BUB-
YeHHA SAKOT0 He € 000B’3KOBUM.
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104

IIpoanamnisyemo poss’sa3amus 1iei sagaui. BigobpaskeHHA BCixX JaHUX
YMOBU Ha PUCYHKY He BUSBUJIO HAOOPY eJEeMEeHTiB, AKi J03BOJIAIOTEH BiIpasy
posmouaTu moBemeHH. lle 3yMOBMJIO HEOOXiAHICTH NOJATKOBOI ITOOYIOBH,
3aBAAKU AKill yTBOpuBCA AomoMixKHUN TpuKyTHUK B, DA . JloBiBmu itoro
piBHicTh i3 TpukyTHUKOM BDC , Mu mictaiu nogaTKOBI piBHOCTI BimpiskiB
Ta KyTiB i pos3B’a3anu 3amauy.

HomaTkoBa moOymoBa moJssraja B MoaBoeHHI Bimpiska BD . Taka
mo0ynoBa BUKOPUCTOBYETHCS HaluacTillle came IJId MeJiaH TPUKYTHUKIB,
TOMY METOJ JOBeJeHHs, II[0 I'PYHTYETLCA Ha Hili, HA3WBAIOTL Memodom
no0d6oeEHHA mediaHu.

3anumaxHa U 3a0avi

YcHi Bnpasu

302. V rpurkyrHuky DEF uposejgeHo Biapi- X

30K EA (puc. 104). Busnaure, uu € Ieii BiIpisok me-

JiaHOI0, 0iCEeKTPHUCOI ab0 BUCOTOIO AAaHOTO TPUKYTHU-

Ka, SKIIO:
a) DA=AF;
0) £ DAE = /ZFAE; D A F
B) LDEA=/FEA; Puc. 104

r) DE=EF i DA=AF .
303. Yu moske JiesKaTH BCePeaUHI TPUKYTHUKA TIIBKK OFHA 3 TPHOX Or0
BUCOT; TiJIbKU ABi 3 TPHOX HOro BUCOT?
304. Yu moxke MemiaHa TPUKYTHHKA 30iraTucs 3 Horo BUCOTOIO, aje He
3birarucs 3 6iCeKTPHCOI0, MPOBEAEHO0 3 Tiel camol BepiInHu?
305. V rpukyraury ABC Bigpisok AD — wmepiana, OicexTpuca i BHCO-
ta. HasBiTh piBHi CTOPOHU TPUKYTHUKA.
306. V tpuxkyrauky ABC £/ A= /C . BiceKTpuca SKOro 3 KyTiB TPUKYT-
HUKa 30iracThcsa 3 MeIiaHOI0 Ta BHCOTOIO?
307. V piBHOGeZpeHOMY, ajie He PiBHOCTOPOHHLOMY TPUKYTHHUKY IIPO-
BefieHO Bci MexmiaHu, GicekTpucu ¥ BucoTu. CKiJBbKM PiBHUX BiJpisKiB
nposegeHo? Sk 3MiHMTBCA BiANOBiAb, AKINO HAHWI TPUKYTHUK € PiBHO-
CTOpOHHIM?

www.e-ranok.com.ua

2 nanox



2 nanox

§12. MepiaHa, bicekTpuca 11 BCOTa TPMKYTHUKA. BNAacTMBOCTI Ta 03HaKM PIBHOOEAPEHOTO TPMKYTHUKA...

lMpadiuHi BnpaBwm

308. Haxkpeciuits HepiBHOOeapennii TpukyTHuK ABC .
a) ITosmaure Touky M — cepenuny cropounu BC . IIpoBenits
Bigpisok AM . fIk BiH HasWBaeTHCA?
0) Ilpoexits GicekTpucy Kyta B i mosHaure Touky L ii mepeTuny
3i croporoo AC . fIk HasuBaeThcs Bimpisok BL?
B) IIpoBexits i3 Touku C mepunenguryiasap CH go mpamoi AB. fx
Ha3WBAETHCA MOOYIOBaHMI BiApisok y TpukyTHuKy ABC ?
309. Hakpeciuits piBHOGenpenuil TpukyTHuk ABC 3 ocmooo AC
i Tynum KyTom B.
a) IIpoeemite Bucory AD . Ym jexkuth Touka D Ha Bigpisky BC ?
0) IIposexmite memiany BM . Yu e piBuumu xytu ABM i CBM ?
Yomy?

a MNucbmosi Bnpasu

PiBeHb A
310. V pisuoGeapenomy TpukyTHuKy ABC Bigpisox BD — wmeniana,
IIpOBeleHa M0 OCHOBM. SHAWUIITHL mepumerp TpukyTHuka ABC, SKIIO
P =12 cm, BD=4 cwm.
311. V pisuoGeapenomy TpukytHuky ABC Bigpisok BD — mepiaHa,
IpoBeJeHa N0 OCHOBU. SHAUIITH IepuMeTp TPuUKyTHuKa BDC, aKIo
P, ,,.=18 cm, BD=5 cwMm.
312. V tpurkytaury ABC L A=/C, BD — 0iceKkTpuca TpUKyTHHUKA.
Hosenite, mo AD=CD.
313. V tpurytaury ABC Bigpizox CD e MmemiaHomo #I BHCOTOIO.
HoBemits, mo LA =4B.
314. Ha Bucori MP piBHOGEIPEHOr0 TPUKYT-

Huka KMN 3 ocHoBoio KN 103HaAUeHO TOY- M

Ky O (puc. 105). HoBeniTh, 110 TpukyTHUK KON

piBHOOEAPEHMIA.

315. V piBuoGegpenomy TpukyTHuUKYy KON

3 ocuoBoro KN Ha mpomos:keHHi GicekTpucu OP Ak
nmo3HaueHo Touky M (puc. 105). HoBexmitsb, m1o K P N
TpukyTHUK KMN piBHOOGEApEHUI. buc. 105
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316. [osexiTs, 110 MeAiaHK PIBHUX TPUKYTHUKIB, IPOBEEH] [0 BiAMOBiAHO
PiBHUX CTOPiH, PiBHI.

317. osenithb, 110 OiCeKTpHCH PiBHUX TPUKYTHHUKIB, IIPOBEIEHI 3 Bep-
IIVH BiATIOBiHO PiBHUX KYTiB, piBHI.

PiseHb b
318. V piBaoGeapenomy TpukyTHUKYy ABC Bigpisox BD — Gicekrpuca,
IIpoBeleHa OO0 OCHOBU. SHaimiTh ii MOBKUHY, AKIIO NEPUMETP TPHU-
kytauka ABC pmopiBHiOE 28 cM, a mepumerp TpukyTHuka ABD mopis-
uioe 20 cwm.
319. JloseniTh, [0 TPUKYTHUK, ¥ AKOMY MeJiaHa IiJIATH IEePUMETP
HAaBIIiJI, piBHOOEIPEHUIA.
320. [TosexiTh, 1110 B piBHOOEPEHOMY TPUKYTHUKY MeiaHu, IPOBEIEH] 10
OiuHUX CTOPiH, PiBHI.
321. doBexirh, 1m0 B piBHOOGEAPEHOMY TPUKYTHHUKY OiceKTpucH,
IPOBeieH] 3 BEPIIIMH IIPU OCHOBI, piBHIi.
322. Tpukytauku ABC i DBC pisHi (puc. 106). B
IoBenits, 1110 TOUKa mepeTuHy Biapiskie AD i BC
IinuTh Bigpisoxk AD HaBITiJ.
323. IlepnenaukynapHi Bigpisku AD i BC mepe-
TuHaThCeA B Toulli O , npuuomy £ ABC =/ DBC o
(puc. 106). HoBexmithb, 1m0 TpukyTHUK ACD A<7D
piBHOGEAPEHIIA.
324, Jlosenits piBHicTs, piBHOGEApPEHHUX TpU- ¢
KYTHHKIB 3a OCHOBOIO Ta IIPOBEAEHOI0 OO0 Hel Puc. 106
MeIiaHoIo.
325. [loseziTs piBHiCTH piBHOGEAPEHMX TPUKYTHHUKIB 32 KYyTOM, IIPO-
THUJIEKHUM OCHOBi, Ta BHCOTOIO, IPOBENEHOI0 3 BEPIINHU I[OTO KyTa.

PiseHb B
326. JlosefiTs piBHICTH TPUKYTHUKIB 3a CTOPOHOIO, IPUJIEIVIAM KYTOM
i GiceKTpICOI0, TPOBEACHOIO 3 BEPIINHU IIHOT'0 KyTA.
327. [MoBexiTh piBHICTH TPUKYTHUKIB 3a CTOPOHOIO, MEAiaHOI, IIPOBE-
JIIeHOIO MIO ITiel CTOPOHU, Ta KYTOM MisK HUMIU.
328. [losexiTh piBHICTH TPUKYTHUKIB 3a MeLiaHOK Ta ABOMA KyTaMM, Ha
AK1 BOHa JiJINTH KyT TPUKYTHUKA.
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329. [loBeniTh piBHICTh TPUKYTHUKIB 3a KyTOM, O0iCEKTPHUCOI0, IIPOBE-
JIEHOI0 3 BEPIIMHU IThOI'0 KyTa, i KyTOM, AKUUA BOHA YTBOPIOE 3 ITPOTU-
JIE3KHOIO CTOPOHOIO.

C NoBTOpeHHA nepepn BMBYEHHAM §13

TeopeTnyHnn matepian
e pIiBHICTH TPUKYTHUKIB [

m 7.2; § 11]

e DPiBHOOEIPEHUI TPUKYTHUK

3apaui

330. Jawuo tpuryrauku ABC i A BC,,y akux AB=AB,, BC=B_C,,
LA=/LA , LB=/B,. fIky 3 40TUPBOX AAHUX YMOB MOXKHA BUKJIIOUU-
TH, 1100 PEIITH YMOB BUCTAUMJIO IJid JAOBEAeHHS PiBHOCTI TPUKYTHUKIB 3a
TIEPIIIOI0 03HAKOIO; 3a APYTOI0 03HAKOM0?

331. Tpuryrauku ABC i AB,C MaioTh cuinbHy cropory AC , mpuuomy
Toukun B i B, nexars mo pisHi O6oku Bip mpamoi AC, LBAC= /B AC.
Ha3sBiTb momaTKoOBY YMOBY, HEOOXiHY AJIA JOBEIeHHS PiBHOCTI TPUKYTHUKIB.
HageniTs yci MoKJIMBI Bigmosimi.
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§13 Tpems 03HaKa piBHOCMI
MPUKYMHUKIB ma il 3aCmMoCyBaAHHS

C
113
A@A) B (B)
\\%ls/\/
¢,
a
C
3
- B(B)
9 A@A)
4
C, 6
C
‘ B(B)
‘A @A)
C, B

Puc. 107. Ilpuknaganus
TpukyTHUKA A, B C,
no TpukytHuka ABC

108

13.1. Tpema o3Haka piBHOCMI
MPUKYMHUKIB
3acTocyeMO BJIACTHBOCTI PiBHOOEIPEHOTO TPHU-

KYTHUKa IJd AOBeJeHHA TPeThol O3HAKMW PiBHOCTI
TPUKYTHUKIB.

Teopema (mpems 03HAKa piBHOCMi MPUKYMHUKIB —
3d MpboMa CMOPOHAMU)

AKLWO TpW CTOPOHM OLHOrO TPWUKYTHMKA BIAMOBIAHO
LIOPIBHIOIOTb TPbOM CTOPOHAM APYroro TPUKYTHMKA, TO Taki
TPUIKYTHUKN PIBHI.

JloBedeHHs

O Hexait gano tpukyrauku ABC i A BC,,
y akux AB=A B, BC=B/(,, AC=AC, . [losene-
Mo, mo AABC=AABC,.

IIpuknagemo TpukytHuk A BC, po Tpu-
kyTHUKa ABC rak, mo0 BepmuHa A, cymictu-
Jacd 3 BepmmHOIO A, BepmuHa B, — 3 Bepmu-
HoI0 B, arouku C i C, smexxauu 1o pisHi 60Ky Bif npsa-
moi AB. Mo:KJUBI Tpu BUIAIKU:

1) npomire CC, npoxomuts ycepenuni kyra ACB

(puc. 107, a);

2) mpomiee CC, mpoxoguThs mosa Kyrom ACB

(puc. 107, 0);

3) mpomines CC, 36iraeTbcs 3 ofHi€I0 3i CTOPIH Ky-

ra ACB (puc. 107, 8).

Posraauemo Bumanzkm 1 i 2. Ockiabku 3a
ymoBoro Teopemu AC=AC, i BC=B/(,, 0o Tpu-
kyTHuKu ACC, i BCC, piBHOOeApeHi 3 OCHO-
Boro CC,. 3a BiacTUBICTIO PiBHOOEAPEHOTO0 TPUKYT-
HuKa £1=/2, Z3=/4. Toni LACB=/ACB
AK cymu (abo pisHmiri) piBHuX KyTiB. Takum umHOM,
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§13. TpetA 03Haka PIBHOCTI TPUKYTHUMKIB Ta 1i 33CTOCYBaHHSA

AABC=AABC, 3a nepuoro 03HAaKOI PiBHOCTi
TPUKYTHUKIB. ¥ Bunaaky 3 piericts kyTiB C i C,
BUILJINBAE 3 BJIACTUBOCTI PiBHOOEJPEHOTO0 TPUKYTHU-
Ka 3 ocHoBOIO CC, , a mojaJibllle TOBeJeHHsA aHaIoriu-
He moriepenabomy. Teopemy noseneno. M

VYzarajqpHIOIOUN 03HAKM PIBHOCTI TPUKYTHUKIB,
MOJKHa O0AUMTH, IO B YCiX TPHOX O3HAKAX PiBHICTH
TPUKYTHUKIB BUILJIUBAE 3 PiBHOCTI TPhOX Iap BiAImo-
BimHUX eyieMeHTiB. I 1e He BUMAJKOBO: AK IIPABUJIO,
TPUKYTHUK MOKHa 3ajatu (mobymyBaTu) came 3a
TPhOMAa eJIeMEeHTaMU, aJjie He AOBIJIbHUMHU, a TAKUMU,
0 BU3HAYAKOTHh €IWHUHN TPUKYTHUK. Hampuxiaan,
TPUKYTHUK MOYKHA OJJHO3HAUHO 3aJaTH JOBKUHAMU
TPBHOX HMOT0 CTOPIiH (Ile BUILJIMBAE 3i ITOMHO TOBEIEHOI
TpeThoi o3Haku). OmHAK, HAIPUKJIAJ, rpagycHi Mi-
pu TPhOX KYTiB He 3aJai0Th TPUKYTHUKA OTHO3HAU-
Ho. Cmpo0OyiiTe caMOCTiiHO OOy AyBaTU BiAHOBiZHUH
KOHTPIIPUKJIA — ABa HEPiBHI TPUKYTHUKHU 3 BiJmo-
BiIHO PiBHUMU KyTaMU.

3aaaua
[Hosenitb piBHICTb TPUKYTHUKIB 3G ABOMA CTOPOHAMMU
" MeAiaHO, NpOBeAeHO A0 OAHIET 3 HUX.

Poss’asaHHs

Hexan ABC i AB,C, — AaHi TPUKYTHUKKM 3 Mmedia-
Hamu BM i BM, sianosiaHo, npuuomy AB = AB,
AC = AC, BM = BM, (puc. 108). PosrnsHemo cnovatky
TPUKYTHUKUM ABM i ABM,. Y Hux AB = AB,i BM = BM,
3a ymoBoro, a AM = AM, aK NONOBUHU pPiBHUX CTO-
piH AC i AC, T06T0 ANABM = AABM, 30 Tpetboro
O3HAKOKO. 3BiACY, 30Kpema, BUNNUBAE, Wo LA = LA,
Toai AABC = AAB(C, 3a nepworo 03HAKOK
(AB = AB, AC = AC, 3a ymosolo, LA = LA, 3a po-
BEeACHUM).

B
A M C
Bl
Al I Ml I Cl
Puc. 108
109
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13.2*. Baacmusocmi ma 03HAKU

IIpoanasidyeMo o3HaKM PiBHOCTI TPUKYTHUKIB. ¥Yci IIi TBepAKEeHH
OJHAKOBI 3a CTPYKTYPOIO: AKIIO TPUKYTHUKYN MAalOTh IEBHY OCOOJMBICTS,
T0 BOHU piBHi. I]a ocobnuBicTh (PiBHICTH TPHOX IIap BiAIOBIAHUX eJieMeH-
TiB) i cTaHOBUTH 03HaKy piBHOCTI TpukyTHUKiB. HeBaykko 3morazarucsa
3a aHaJIOTi€lo, 1110, CKa’KiMo, O3HAKa ITapaJjejbHOCTI MPAMUX MOXKEe MaTHU
TaKU# BUTVIAM: «SIKITO ABi mpsaAMi MaioTh mEeBHY 0COOJUBICTh, TO BOHU Ia-
panenbHi» (IpuragaiTe, Yu PO3TIANAJINCT PaHiIlle CXO0Ki TBEPIKEHH).

¥V 6araTbox reOMeTPUUYHUX TBEPIKEHHIX MU OIEpPyKYEMO HOBi 0c06-
JUBOCTi (iryp 3a IOIIOMOTOI0 BiKe BiJOMUX: HANIPUKJAM, AKIIO ABA KyTH
€ BepTUKAJbHUMMU, TO BOHU PiBHi. ¥ TaKOMYy pasi piBHICTh € éracmusicmio
BEPTUKAJBHUX KYTiB. 3a aHAJOTi€I0, BJIACTUBICTh CYMiKHUX KYTiB MaTume
TaKUN BUTVIAL: «SIKIO ABa KyTH CYMisKHi, TO BOHIM MAalOTh II€BHY 0CO0JIM-
BicTh». HeBasKkKo 30arHyTH, SKe 3 BUBUCHUX TBEPKEHDL € BJIACTUBICTIO
CYMiXHUX KYTiB.

3asHaumMo IIle OAMH IiKaBuii (PpakT. IKI0 HAM JaHO PiBHOOGEApEeHMA
TPUKYTHUK, TO PiBHICTH ABOX HOT0 KYTiB — BJACTHUBICTH PiBHOOEIPEHOTO
TPUKYTHUKA. SIKIO K i3 YMOBM PiBHOCTI BOX KYTiB MEBHOTO TPUKYTHUKA
MU POOMMO BHCHOBOK, IO IIeW TPUKYTHUK PiBHOOEAPEHUIi, TO PiBHiCTH
IUX KYTiB — O3HAKa PiBHOOEIPEHOr0 TPUKYTHUKA. TaKUM UMHOM, OFHA
i1 Ta caMa 0CcOOJUBIiCTh (Pirypu 3asIesKHO BiJf YMOBHU 3amaui MOKe pPO3IVIA-
JaTtuch abo AK BJIACTUBICTH, a00 AK O3HAKA.

Hasegemo mpukjagu BJIacTUBOCTEH i O3HAK,
He ToB’si3aHi 3 reomeTpiero. HagBHicTs moBroi mmi
€ BJIACTHBIiCTIO ;Kupadu (IKIIo TBapmHa — Kupada,
TO BOHA MAae€ JOBTY III1i0). AJjie JOBTY IINI0 MalOTh Ta-
KO 1 cTpaycu, ToOTO He OyAb-sIKa TBAPUHA 3 JOBTOIO
muer — xupada. TaKUM YMHOM, HASABHICTH JTOB-
roi mui He € 03HAKOW Kupahu. [HIIIMI TPUKIIAL:
MiABUINEHHSA TeMIlepaTypyu — O3HaKa XBopobu (60
SAKIINO B JIIOAWHYW BHCOKA TEMIIEpaTypa, TO JIIOAWHA
XBOpA), aJie MiABUIIEHHS TEeMIIEPaTypyu HE € BJIACTU-
BicTIO XBOpoOU (amsxe 6araTo XBOpoO He CYIPOBOIKY-
IOThCA IiBUIIEHHAM TeMIepaTypu). 1 HapemiTi, mpu-
KJajn 3 apudMeTuKu: octaHHA mudpa 0 — i BracTu-
BicTb, 1 03HAKa umces, AKi gigareca Ha 10.

CropoOyiiTe HaBeCTH BJACHI IPUKJIALUA BJIACTH-
BOCTeIl i 03HAK, II[0 BUBYAIOTHCA B IIIKOJII.
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§13. TpeTa 03Haka PIBHOCTI TPUKYTHUKIB Ta il 3aCTOCYBaHHA

3anumaHHa U 3a0adi

YcHi Bnpasu

332. V rpurkyrHurkax ABC i ABC, AC=AC, i BC=B_C,. fxy
piBHicTL HEOOXimHO momaTH OO YMOBH, IT00 PiBHICTH JaHUX TPUKYTHUKIB
MOKHA OyJIO IOBECTH 3a TPETHOI 03HAKOI0?

333. Tpu cTOPOHM OLHOI'O TPUKYTHUKA BiAOBIJHO JOPiBHIOIOTH TPHOM CTO-
POHaAM IpPYTroro TPUKYTHUKA. UM € PIBHUMU KYTU MisK BiJIIOBiIHO piBHUMU
CTOPOHAMHU IUX TPUKYTHUKIB? Yomy?

334. Yu npaBUIbHO, IO 4Ba PiBHOCTOPOHHI TPUKYTHUKM PiBHI, AKIIO
BOHU MalOTh OTHAKOBI mmepuMeTpu?

335. Yu mpaBWIbHO, IO ABA JOBLIbHI TPUKYTHUKN PiBHi, AKII[O BOHU Ma-
I0Th OfHAKOBi nepumerpu? Yu crpaBA:KyeThCA 00epHEHE TBEPIKEHHA?

\ . .
lMpadiuHi BnpaBwm
336. Haxkpecrirs piBrOGenpeni tpukyTEnku ABC i ADC 3i cmigpHOIO
ocHOBOIO AC .
a) Cmonyuite Toukum B i D . BupimiTh KOabOpOM TPUKYTHUKH,
PiBHICTh AKMX MOKHA MOBECTU 34 TPETHOIO O3HAKOIO.
0) Hassits KyTH, GiceKTprcu AKUX JeKaTh HA mpamiit BD .
337. Hakpecuits piBHI TpuxkyTHuku ABC i A BC,.
a) Ilposexnite menianm BM i B/M,.
0) BupminmiTs KobOPOM mMapy PiBHUX TPUKYTHUKIB, IO YTBOPUJIUCS
Ha pucyHKy. UYu MOXKHAa JOBECTM IX PiBHICTBH 3a IEPIOI0 03HAKOIO; 3a
JIPYTOI0 03HAKOIO; 38 TPETHOIO 03HAKOIO?

a MNucbmosi Bnpasu

PiBeHb A
338. Ha puc. 109 AB=CD, BC=AD. JloBefirh piBHICTHL TPUKYTHU-
kiB ABD i CDB.
339. Ha puc. 110 AB=CB, AD=CD . JloBefiTh PiBHiCTb TPUKYT-
HukiB ABD i CDB.

m
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Po3gin Il. TpmkyTHUKK. O3HAKW PIBHOCTI TPMKYTHUKIB

340. fAxio ocHoBa i GiuHA CTOPOHA OJHOIO PiBHOOEAPEHOr0 TPUKYTHUKA
BiITIOBiTHO JOPiBHIOIOTH OCHOBI I GiUHiZ CTOPOHI APyroro piBHOOEIPEHOTO
TPUKYTHUKA, TO TaKi TPUKYTHUKU piBHi. [oBemiTh.

341. S0 ABI CTOPOHM Ta MEPUMETP OLHOIO TPUKYTHUKA BiIIOBigHO
IOPiBHIOIOTH JBOM CTOPOHAM Ta IIEPUMETPY APYroro TPUKYTHUKA, TO
Taki TPUKYTHUKM piBHi. [loBemiTh.

342, Ha puc. 111 A ABC = ACDA. Josexirs, mo A ABD = ACDB.

B B C
D
A C A D
Puc. 109 Puc. 110 Puc. 111

PiBeHb b
343. PisuoGenpeni rpukyTHuku ABC i ADC maioTh cruijibay ocHoBy AC
i mexxkarp mo oxmH 6ik Bixm mpamoi AC . IHosexits, mo L ADB=/ZCDB .
344, Ha puc. 112 AB=CD, AC=BD . [loBefiTh piBHICTH TPUKYTHU-
kiB ABD i DCA.
345. Ha puc. 113 AB=CD, BF=CE, AE=FD. [loBeniTsb, 110 TPU-
KyTHuUK EOF piBHOGempeHUIA.
346. Ha puc. 112 A AOB = A DOC. Iosexits piBHiCTL TpuKyTHUKIB ABC
i DCB. 3a momoMoroio SKHWX O3HAK PiBHOCTI TPpUKYTHHUKIB ii mMoxxHaA
obrpyurysaTtu?

347. Bigpisku AB i CD mepeTuHaOThCS B Touli O, AKa € CepeIuHOI0
Ko:xHOTO 3 HUX. IloBemiTh piBHicTh TpukyTHUKiIB ABC i BAD .

B c B c
%)
A D A E F D

Puc. 112 Puc. 113

112
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§13.TpeTA 03Haka PIBHOCTI TPMKYTHUKIB Ta ii 3aCTOCYBaHHA

PiBeHb B

348. Touku A, B, C i D nexarb Ha OfHIN
npamiii, npuuomy AE, = AE,, BE, = BE,
(puc. 114). Hosenits, mo TpukyTHUKu CDE,
i CDE, piBHi. B C
349, Touku A, B, C i D jgexarp Ha
onHill mnpawmiii, npuuyomy AE, =AE,,
CE, =CE, (puc. 114). Nosexirs, 1o Tpu-
kyTHuKu BDE, i BDE, pisHi.

350. /loBeniTs piBHICTL TPUKYTHUKIB 3a JBOMA 2

CTOPOHAMH I MefiaHOI0, IPOBEAEHUMHU 3 OLHiel Puc. 114
BEPIINHIA.

351. [osexith piBHiCTH PiBHOOEAPEHUX TPUKYTHUKIB 3a OIUHOIO CTOPO-
HOIO Ta IIPOBeJIeHOI0 10 Hel MeJiaHolo.

I  OunaiiH-mpeHyBaHHS 0A5 Nid20moBKU 0 KOHMPONbHOI poGomu N 2

3adadi 0151 ni020moBKu 00 KOHMPOJIbHOI pobomu Ne2

1. Ilepumerp piBHOOeAZpeHOro TPUKYTHHEKA AopiBHIoe 105 cm, a Giuma
CTOPOHA BiJHOCHUTHCS JO OCHOBU SK 7:3. S3HAWIITH CTOPOHU TPUKYTHHUKA.
2. Bigpisku AB i CD mepermnaoThca B Touni O, npuuomy AO = DO,
CO = BO (pwuc. 115).

a) HoBeniTs piBHicTh TpuKyTHUKIB AOC i DOB.

0) 3maiigits nepumerp rpukyTHuKa AOC, axio AC =4 cm, CD =8 cwm.
3. 3 kiumis Bigpiska AB, AWl mepetnHae NpAMy a B Toumi O, mpo-
BefieHO 10 1iel mpamoi nepmergukyasapu AC i BD, nmpuuomy CO = DO
(puc. 116). HoBexirTs, 1m0 Touku A i B posmimieHi Ha oqHAKOBi# BifcTaHi
Bix mpamoi a .

C B A

O L\O D
C a
A D \LI

B

Puc. 115 Puc. 116

113
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Po3gin Il. TpmkyTHUKK. O3HAKW PIBHOCTI TPMKYTHUKIB

4. Tpurkyrauxk AOB piBHOOeZpPeHU 3 OCHO- 0

Boio AB, AC = BD (puc. 117). [loBenits, 1110 Tpu-

kyTHUK COD Tako: piBHOOEIpPEHWUI.

5. Jlosexirs piBHicTD piBHOOEAPEHUX TPUKYTHUKIB

3a OCHOBOIO Ta IIEPUMETPOM.

6. VYV rpurkyrauky ABC Bucora BH pinuts c A BD
cropouny AC HaBmia. BicekTpuca TpuUKyTHU-

ka AD popisaioe 15 cM. 3HAUAITE NOBKUHY Oicek- Puc. 117
tpucu CE 1bOr0 TPUKYTHUKA.
’ @)
\ ) NoBTOpeHHs nepep BMBYEHHAM § 14
TeopeTuyHN maTtepian
e TeopeMa IIPO [Bi mpaAMi,
[IEePIEeHIUKYJISPHI 0 TPEThOl [ m 6.3; § 4 ]

e TapaJiesibHi mpaMi

3apaui
352. Busnaute, AKi 3 HaBeJeHUX TBEPAKEHDb IIPABUJIbHI:
a) 7Bl mpaMi, MepOeHAUKYIAPHL 0 TPEThOl, IepIeHIuKYIAPHi;
0) nBi mpami, mapaJyesbHI TpeTiil, mapajenbHi;
B) uepes3 OyAb-IKy TOUKY ILJIOIIMHU MOXKHA IIPOBECTHU IPAMY, IIapa-
JIeJILHY JaHiii;
r) uepes OYAb-IKY TOUKY IIJIOIMHU MOKHA ITPOBECTH He OiJIBII HixK
OIHY MIPAMY, IapajieIbHy HaHii.
353. Yepes Toury C, gKka He HAJEXKUTh »KOLHINA i3 mpamux a i b, mpo-
BelieHO IpAMY ¢ . BusHauTe B3aeMHe PO3MiINeHHS OpaMux b i ¢, axIio:
a) alb, cla;
6) alb,cla.
Yu smiHATbCA BifmoBigi, Aximo Touka C JeXUTb Ha OpaAMii b ?

14
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§14 Kymu, ymsopeHi npu nepemuHi
0BOX NPSAMUX Ci4YHOI. O3HAKU
napanenbHoCmi npamux

14.1. Kymu, ymBopeHi hpu nepemuHi
0BOX NPSIMUX Ci4HOIO

Hexaii mpsama ¢ nepetuHae npami a i b y gBox
pisHMX TOuKax (puc. 118). ¥ Takomy pasi KaiKyTsh, II10
IpsMa ¢ € CIYHO mpaMux a i b. Y pesysabsTaTi TAKOro
TIEPETUHY [BOX IPAMUX TPETHOIO YTBOPIOIOTHCA Iapu
HEpPO3TOPHYTHUX KYTiB, AKi MalOTh cleliajJbHi Ha3BU:

* BHYTPILWHi Pi3HOCTOPOHHI KYTU JexaThb MixK
mpaMuMu a i b mo pisui OoKu Bif ciunoi: 3i 6, 4 i 5;
* BHYTPIlIHi OAHOCTOPOHHI KYTW JiesKaTh MixK

opAMUMHE a i b 1o oxguH Gik Bif ciunoi: 31 5, 4 i 6; 7/ 8

* BiANOBIQHI KyTN Je:xarh mo oguH GiK Bifg ciu-
HOI, IPUYOMY CTOPOHA OLHOI'0 3 HUX € YaCTUHOIO CTO- Puc. 118. IIpsama ¢
pouu gpyroro: 1i5,3i7,216,418. neperuHae mpsamMi a i b

14.2. O3HAKU napanenbHocmi
Npssmux

Bu BiXe BuBUMIN ABI TeopeMu, SAKi CTBEPIKY-
IOTh, IO ABi IIPSAMi mapaJjiesbHi:

1) axmio ABi mpaMi mapaJjeabHi TpeTiil, To BOHUI

rmapaJiesibHi;

2) AKINO ABi IpAMi MEePIeHAUMKYJAPHI IO Tpe-

THOI, TO BOHU IIapaJiebHi.

HoBememo Ie KijJbKa O3HAK IIapaJebHOCTL
MIPSIMUX.

Teopema (03HAKG napanenbHOCMi 0BOX NPSIMUX,
SIKi nepeMUHaMbCA CiYHOIO)

AKWO Npn nepeTMHi ABOX MPSAMUX CIHHOK BHYTPIWHI
PI3HOCTOPOHHI KyTW PIBHI, TO NPsAMI NapanenbHi.

115
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Po3ain Il. TomkyTHUKK. O3HaKM PIBHOCTI TPUKYTHWKIB

JloBedeHHs
[0 Hexaii mpsMa ¢ mepeTuHae opsami a i b y Tou-
a H, } Kax A i B Bignosigno, mpuuomy £1= /2 (puc. 119).
1/A Hosenemo, o a||b .
/ Armo kytu 11 2 mpami, o a Lc i bLc. Toxi
0 a||b sa Teopemoro mpo ABi mpAMi, IEPIEHANKYIAPHI
/ JI0 TPETHOI.
b 2 Posrnsremo BUIIam0K, Koau KyTu 1 i 2 He mp4-
/ B H, mi. IIpoBememo 3 Touku O — cepeguHu Bigpiska AB —

nepnenaukynap OH, mo npawmoi a. Hexait H, — Tou-
Ka neperuny npamux OH, ib.

Posrnanemo rpukytauku OAH, i OBH, .Y HuX
/1=/2 3a ymoBow, £3=/4 HK BepTUKAaJbHi
i AO = BO 3a no6ygosow. Otexe, AOAH, = AOBH,
3a APYroi0 O3HAKOI PiBHOCTI TPUKYTHUKIB. 3Bigcu
Z0OH,A=/Z0H,B=90° ro6ro npama H H, nepmes-
nukyaspHa go npamux a i b. Toxni al||b 3a Teopemoro
IIPO OBl mpsaMi, NepuneHANKYJIAPHLI K0 TpeThoi. Teope-
my nosezeno.

Ina moBeleHHSA MapajelbHOCTI IPAMUX MOXKHA
BUKOPHMCTOBYBATH He JIUIIIe BHYTPIIIHI Pi3HOCTOPOHHI
KyTH, aJjie I iHIIIi mapu KyTiB.

Puc. 119. £1 = /2,
ropia || b

Hacniook 1

AKLWO NpW MNepeTWHi ABOX MNPAMUX CiYHOK CyMa
BHYTPILLHIX OOHOCTOPOHHIX KyTiB AopiBHIOE 180°, TO NpsaMi
napanenbHi.

c CuopaBgi, akmo £2+/3=180° (puc. 120)
a / i 3a Teopemoro mpo cymixkHI KyTu £1+~£3=180°,

73 To £1=,/2=180°- 23 . Toxi 3a mOBeLeHO Teope-
b 2

Moo a b .

/ Hacniook 2

PUC. 120. /2 + /3 = AKLLO NpY NepeTVHi ABOX MPAMMX CIHHOIO BIAMOBIAHI KyTK
= 180°, Toxi a || b PIBHI, TO NPAMI NapanenbHi.

116
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§14. KyTn, yTBOPEHI Npy NepeTuHi ABOX MpAMMX CiyHOt. O3HaKM napanenbHOCTi NpAMKX

Copasgi, axmo £1= /3 (puc. 121),a £L2=/3
AK BepTHUKaIbHi, To L1=/2. Toxi 3a moBemeHOO
TeopeMoio al/b .

Hacuigxu 1 1 2 moskHa 00’egHaTH 3 LOBEIEHOIO
TEOPEMOIO B OfHE TBEPAKEHHS IIPO O3HAKH Iapajieib-
HOCTi IPAMUX.

Axuwo npu nepemuni 060x npaAMuUX CiiHOI0 6U-
KOHYEMbCA NPUHAUMHI 00HA 3 YMOE:
1) enHympiwHi pi3HOCMOPOHHI KYmU pi6Hi;
2) cyma enympiwnix 00HOCMOPOHHIX KYymié 00-
pisntoe 180°%
3) 6i0noeidni kymu pieni,

mo 0aHi npami napanenvhi.

SKIIO BUKOHYETHCA ONHA 3 TPHOX HaBEIEHUX
YMOB, TO BUKOHYIOThCA I ABi iHIIi (ZOBeHiTh Ie ca-
MOCTiITHO).

3aaava
Ha puc. 122 AB = BC, AC — 6icekTpuca kyta BAD. Jo-
BeaiTb, Wwo BC || AD.

Po3s'a3aHHs

3a ymoBoro 3apaui TpUKYTHUK ABC pisHob6enpeHWi
3 ocHoBoro AC. 3a BNACTUBICTHO KyTiB piBHO6eape-
HOro TPUKYTHUKA £1 = £3. Pazom i3 tum ZL1 = £2,
ockinbku AC — 6icekTpuca kyta BAD. 3siacn £2 =
= Z3. Kytn 2 i 3 € BHYTpIlIHIMWN Pi3HOCTOPOHHIMWU NpU
npamux AD i BC ta ciuHin AC. OCKinbKK Ui KyTU piBHI,
TO 3a O3HAKOKO MnapanenbHocTi npamux AD | BC, wo
" Tpeba 6yno nosecTu.
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Po3ain Il. TomkyTHUKK. O3HaKM PIBHOCTI TPUKYTHWKIB

Puc. 123. IIpama CD mpo-
XOZUTH ueped Toury C
i mapasesnbHa npamiit AB

118

14.3. Mpo iCHYBAHHA NPAMOI,
napanenbHoi 0aHill

HoBeneHi o3HAKY MapaJsieIbHOCTI IPAMUX [0~
3BOJIAIOTH JeTaJIbHiIIe TmpoaHaJJ idyBaTu (popMyJsIio-
BaHHS aKcioMu mapajielbHUX NOpAMUX (aKciomu
EBkmaiga, m. 4.1). V¥ 1iii axcioMmi cTBepa:KyBaoCsa IPo
€IUHICTb IPAMOI, KA IPOXOJUTH Uepe3 MaHy TOUKY
i € TapaJyeIbHOIO JaHiW MPAMil, ajie He CTBEPAKYBa-

Ha mizcraBi o3Haku mapajeabHOCTI IPAMUX
(hakT icHyBaHHS TAKOI IIPSIMOI MOYKHA JOBECTH.

Hexait namo nmpamy AB i Touky C, aKa He HaJe-
JKUTH ik npamiit (puc. 123). IIposenemo npamy AC.
Binx mpomens CA Bigraagemo xyT ACD, 1110 TOPiBHIOE
Kyty CAB, Tak, K IIOKasaHO Ha pPucyHKy. Tomi Ky-
™ ACD i CAB € BHYTPIIIHIMHU Pi3HOCTOPOHHIMU HpU
npamux AB i CD rta ciumiiit AC. 3a moBeneHO0 O3Ha-
Ko AB| CD, T00TO icHye mpsiMa, IO IPOXOUTH
yepes Touky C mapaJenbHO IpaMiin AB.

TaguM YMHOM, MU MOXKEMO 00’eIHATHU LOBeze-
HU# (pakT i3 akcioMoro mapajesbHUX IPAMUX ¥ TaKii
TeopeMi.

Teopema (npo iCHYBAHHS | EQUHICMb NPAMOI,
napanenbHoi 0aHiti)

Yepes TouKy, LLO He NeXUTb Ha AaHi NpsMin, MOXHa
MPOBECTX MpAMY, MapanenbHy AaHin NpAMIn, | TinbKn
OfIHY.

Vzaramui, akcioma EBxiima i1 mos’gsaHi 3 Hero
TBepI:KeHHs OyJu IpeaMeToM OcOOJMBOI yBaru Bue-
HUX IPOTATOM 0araThbox CTOJTH. Ha mouaTky mosa-
MUHYJOTO CTOPiuYa BUJAATHUN POCifiCbKUII MaTeMa-
tuk Mukosa IBanoBuu Jlo6aueBChKUII CTBOPUB He-
eBKJIIJIOBY reoMeTpif, y AKil akcioma mapajerbHUX
IPAMUX He CIIPaBIKYETHCH.
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§14. Ky, yTBOPEHi Mpu nepeTuHi [BOX MpAMMX CiuHOK. O3Hak1 MapanenbHOCTi NpAMKX

354.

3anumanHAa U 3a0avi

YcHi Bnpasu

C

TOM 4 CTAHOBUTL:

355.

Ha puc. 124 BKaxiTh KyT, IKUHA pPasoM i3 Ky-
RN

a) mapy BHYTPIITHiX Pi38HOCTOPOHHIX KYTiB; o\
0) mapy BHYTPIIITHiX OJHOCTOPOHHIX KYTiB; b W
B) Iapy BiOBiJHWX KYTiB. 1\2
3a puc. 124 BusHauTe, yu OyAyTh OpAMi a i b

IIapaJjieJIbHUMU, AKIIO: Puc. 124

356.

a) £3=/6; 0) £L5=/8;

B) L1=/4T7; r) £L2=/6;

o) £3+2£5=180°; e) £L2+£4=180°.

3a puc. 124 BusHauTe, 3a AKUX 3HAUEHb N Oyae IPABUJIBHUM TBEp-

IKEeHHS:

357.

358.

359.

a) fArkup £6=2n, 10 allb;

6) saxmp £6+~2n=180°, to alb.

Busnaure, gKi 3 HaBeeHUX TBEPIKEHDb € MPABUJIbHUMU:

a) SAKINO B Pe3yJIbTaTi MePEeTUHY NBOX IMPAMUX CiUHOI YTBOPIOIOTHCA
BiciM piBHUX KyTiB, TO IpAMi ImapaJiejbHi;

0) AKIO B Pe3yJIbTaTi MEPEeTUHY JBOX MPAMUX CiUHOI YTBOPIOIOTHCA
YOTUPHU PiBHI KyTH, TO IPAMIi mapajesbHi;

B) CyMa JIBOX KYTiB TPUKYTHHKA MOKe mopiBHIoBatTu 180°.

MpadiuHi BNpaBwm

HaxpecuiTe pAaMi a i b Ta mpoBeniTh CiUHY C.

a) BuginiTe Ha pHUCYHKY OOHY Iapy BHYTPillIHiX Pi3HOCTOPOHHIX
KYTiB YepBOHUM KOJILOPOM, a APYTY Mapy — CHUHiM.

0) BugimiTe KyTu, BiAIOBiZHI [0 «UepBOHUX» KYTiB, YEPBOHUM KO-
JBOPOM, a KYTHU, BIAMOBIAHI 10 «CHMHiX» KYTiB, — CHUHIM KOJbOPOM.
Haxpecraite xyT ABC, 110 mopiBuioe 60°.

a) Bix mpomensa AB Bigkmanite KyT DAB, axuii mopiBuioe 120°,
TaK, 100 Touku C i D nexanu mo oguH Oik Bim mpsamoi AB.

6) Yu mapanenwHi npami AD i BC? Yomy?

119

www.e-ranok.com.ua

2 nanox



Po3gin Il. TpmkyTHUKK. O3HAKW PIBHOCTI TPMKYTHUKIB

& MucbmoBi BNpaBu

PiseHb A
360. Jauo Tpurytuuk ABC. IIpama | mepeTuHae cTOpoHy AB y Tou-
ui D, a cropony BC — y Touni E. HasBiTs BHyTpimIHi pisHOCTOpPOHHI,
BHYTPIITHI ogHOCTOPOHHI ¥ BigmoBimui KyTtu mpu npamux AB i BC rta
ciunint DE.
361. 3a pauumu puc. 125, a—6 nosexirs, mo al/b .

a /C & a a &135°

607 140°
b 60° 40° b b 135°

N N\

a 4] B
Puc. 125

362. 3a puc. 124 BusHauTe, UM mapaJieJbHi IpaMi a i b, aKo:
a) £4=125°, £5=125°;
0) £5=115°, £3=65°;
B) £3=65°, £7=65°.
363. Ha puc. 126 A ABD = ACDB. [oBexirs, mo AD || BC.
364. Ha puc. 127 A AOB=ACOD . [losexirs, mo AB|CD.

D C
B C

O

A B
Puc. 126 Puc. 127
PiBeHb b

365. IIpami a i b mepeTHHAIOTH HNPAMY ¢ Iif piBHUMHU KyTaMu. du
000B’s13K0BO a || b ?

366. 3a nanumu puc. 128, a—6 poBenits, 1o al|b .

367. 3a puc. 124 BusHauTe, uM napaJienabHi npami a i b, axio:
a) £5=135°, a /4 Brpuui Giabiuii, Hixk £3;
0) £2=T2°,a £6:48=2:3.
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§14. Ky, yTBOPEHi Mpu nepeTuHi [BOX MpAMMX CiuHOK. O3Hak1 MapanenbHOCTi NpAMKX

4 Cc c
25°\ a 100°/ a /X
a

L N e ./

25° / /180°- o
a 6 B
Puc. 128

368. Bigpisku AB i CD mnepeTuHaAMOTHCA
B TOUIIi, KA € IXHBOIO CHiJLHOIO CEePeIuHOI0.
Hosenits, mo AC||BD.

369. Ha puc. 129 AB=BC, CD = DE . [lose-
IiTh, mo mpami AB i DE mapaJenbHi. C

370. Bigomo, mo AABC=ACDA . Hassite £
napaJjielbHi CTOPOHM NUX TPUKYTHUKIB

i moBemiTh iXHIO IMapaJeabHICTB. D

371. V¥V rpuryraury ABC npoBeeHo 0iceKTpu- PUC. 129

cy BL. Ha croponi BC nosnaueHo Touky K Taxk,

mo BK =KL . [HoBeniTs mapajiebHICTh IIPA-

mux AB i KL.

372. YV tpukytuuxky ABC AB=BC, £ZC=80°. IIpama [ meperuHae
cropouu AB i BC y Ttoukax D i E sigmosiguo, mpuuomy AD = DE
i ZEAC=40°. Oosexits, mpo | AC.

PiseHb B
373. Ha puc. 130 AD=CF, BC=DE, Z1=/2. JloBexiTh, IO
AB| EF .
374. Ha puc. 131 AB=DE, BC=EF, AD=CF . [loBexirh, IO
BC||EF .

B E

Puc. 130 Puc. 131
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375. ¥V rtpurkyraury ABC £ A=20°, L B=280°. I3 Touku B npoBeneHo
npomiab BD rak, mo BC — 6Gicekrpuca Kyta ABD. [loBexits, mio mpami AC
i BD mapaJiebHi.

376. V tpukytuurky ABC L A=T70°, ZB=40°. Ha npomeni CB mo-
3HAUEHO TOUKY D, ska He HaJde:KUTh Biapisky BC. Ilpominb BE — 06i-
cextpuca Kyta ABD. [loBenits, mio npami AC i BE mapaJienbHi.

O NoBTOpeHHs nepepn BMBYEHHAM § 15

122

TeopeTuyHN maTtepian
e TapaJieJibHi mpaMi
e O3HAUEHHS MEPIEHIUKYJIAPA; [
BiicTaHb BiJl TOYKM IO TIPAMOIL
e CYMLXHI KyTH [ § 5; 6 J
e BEPTUKAJBLHI KyTHU

§ 4:, m 9.2 ]

3apaui
377. Y TpuryTHUKY 1I06YI0BAaHO BCl Mexianu, Bei GicekTpucu i Bci BucoTw.
SAKy HaliMeHITy KiJbKicTh BifipisKiB moOymOBAaHO BCepeqUHI TPUKYTHUKA?
ARy Ha6iaeIy KigbKicTh BifpisKiB mo0ymoBaHO 034 TPUKYTHUKOM?
378. IIpama, axa napaJeibHa cTopoHi AB tpuryrauka ABC i neperunae
cropory BC, neperunae Tako:x i croporny AC. [loBexmiTh.
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§15 Bnacmusocmi Kymis,
YMBOPEHUX npu nepemui
napanenbHUX NPSMUX Ci4HOIO

15.1. Teopema npo BAACMUBOCMI
Kymis, ymBOpeHUx npu nepemuHi
napanenbHUX NPAMUX Ci4HOI0

Y momepenaboMy maparpadgi 0yJo BCTaHOBJIEHO
CIIiBBiTHOIIEHHA KYTiB Mi)K JBOMAa IPAMUMHU U ciu-
HOIO, AKi rapaHTYIOTH MapaaeJbHICTh JaHUX IPIMUX.
Aute un 000B’A3KOBO IIi CITiBBiAHOIIEHHS 30epiraroThes
Ias Oyob-aKol mapu mapajelbHUX IPAMEUX, III0 Iepe-
THUHAOTHCS ciunoo? [{oBememMo TBep KeHHA, 00epHEHe
I0 O3HAKM MapajieJIbHOCTI IPAMUX.

Teopema (Bracmusocmi Kymis, ymBopeHux
Nnpu nepemuHi napanenbHUX NPSMUX Ci4HOI0)

AKWo ciYHa nepeTMHaE ABi NapanesbHi NpsaMi, To:

1) BHYTPILLHI PI3HOCTOPOHHI KYTW PiBHi;

2) CyMa BHYTPILLUHIX OOHOCTOPOHHIX KYTiB
nopisHioe 180°;

3) BiOMOBIOHI KYTW PIBHI.

JloBedeHHs /c
O Mosenemo mepirie 3 TBEPAKEHb TEOPEMU. A
Hexail ciuna ¢ mepeTuHae mapaJiesbHI Ipami a a,

i by Toukax A i B BigmoBiguo (puc. 132). IToBememo b

MEeTOZOM BiJi CyIPOTHBHOI0, 1110 BHYTPIIIHI pisHOCTO- /B

POHHI KyTU IpU WX IPAMUX PiBHi.
Hexait mi Kytu me piBmi. IIpoBememo uepes  p,c 132 Ilo mpumymen-

TOUKYy A OpaAMy a, Tak, 00 BHYTpPilIHI pisHOCTO- Hf IIPO Te, IO BHYTPiMIHi
POHHI KyTH IpH npAMUX a, i b ta ciuniii ¢ 6yan PiBHOCTOPOHHI KyTH IpU
piBauMu. Tofi 3a 03HAKOI MapajelbHOCTI Hmpg-  NAPAJENLHAX IPAMHEX @ ib

mMux maemo a, ||b. Ame a|b 3a ymoowo Teopemm, ¢ P
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Po3ain Il. TomkyTHUKK. O3HaKM PIBHOCTI TPUKYTHWKIB

b n

Puc. 133.a || b, ¢ L a,
Tomic L b

(

a I/ZC
4

)

5/6
7/8

Puc. 134

124

a 3a aKCcioMOI0 mapaJsieIbHUX MPIMUX Yepe3 TOUKY A
MOJKHA IIPOBECTU JUIlle ONHY IIPAMY, IapajejbHy b.
TakxuM YMHOM, MU OTpPUMaJu cymnepeuHicTb. OTike,
Hallle IPUIYIeHHA XuOHe, TOOTO BHYTPIIIHI pisHo-

cTopouHi KyTu pipui. W

3 0BeIeHOT0 TBEPAKEHHS HEeBasKKO OTPUMATHU
IBa iHIUX TBEPAKEHHA TeopeMu (3pobiTh Ite camo-

CTiIiHO).

Hacnidok

AKLLO NpsMa nepneHAauKynspHa 4O OfHIEl 3 ABOX Mapa-
NenbHUX NPSMKX, TO BOHA NepneHavKynspHa 1 4o opyroi
NPSAMOI.

Ile#t macaimok OOI'PYHTYHTe caMOCTiiHO 3a

puc. 133.

3aaaua

Cyma ABOX BHYTpIlWHIX KyTiB, WO yTBOpPUNMUCS
B pe3ynbTati nepeTuHy ABOX MApPASieflbHUX MPAMUX
CiyHoro, popisHroe 210°. 3HAMAITL yCi YTBOPeHi KyTu.

Po3s'a3aHHa
Hexali a | b, ¢ — ciuHa. BHyTpilWHi KyTW, npo saki
Maetbcs B YMOBI, MOXYTb 6yTU OAHOCTOPOHHIMMU, pi3-
HOCTOPOHHIMU @60 cymixHUMU. OcKinbku Npu nepe-
TUHI NapanenbHUx NPAMUX CIYHOFO CYMa BHYTPILLHIX
ONHOCTOPOHHIX KyTiB AopisHroe 180° i cyma cymixHUX
KyTiB Takox AopisHroe 180°, TO AGHI KyTU — BHYTPIlLHI
Pi3HOCTOPOHHI. Hexalh £ 4 + £ 5 = 210° (puc. 134).
Ockinbku a || b, To £ 4 = £ 5 = 210°:2 = 105°. Toai:
£ 1 =105° ockinbku kytn 1 i 5 BianosiaHi;
Z 3 =180° - 105° = 75°, ockinbku KyTu 3 i 5 BHYTpilHI
OLHOCTOPOHHi;
£ 2 = 75° OCKINbKW KyTu 2 i 3 BEpTUKANbHI;
Z 6 = 75° ockinbku KytM 5 i 6 cymixHi;
Z 7 = 75° ocKinbku KyTW 7 i 3 BiANOBIAHI;
2 8 = 105°, ockinbku Kyt 8 i 4 BianoBiAHi.
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§15. BnacTvBOCTi KyTiB, YTBOPEHUX MPY NEPETUHi NapanesibHuX NpAMUX CIUHOK

15.2. BidCMadHb MiX napanenbHuUmu
npsMumu

fAx Bimomo, BimcTaHb Bim TOUKHM mO IPSMOl —
e OOBXKUHA IIePIEeHINKYJIApa, IIPOBEIEHOTO 3 IIi€l
TOUKHU 0 IpAMoi. MoKHa MPUIYyCTUTH, III0 BiJCTaHb
MiK mapajieIbHUMU NMPAMHUMU TeX Oyle BU3HaAUa-
THCSA 3a JOTIOMOTOIO IIePIeHANKYIapa. AJie IepIl HiK
chopMyIIOBATH O3HAUEHHS, JOBEAEMO Ile OZHY BJIa-
CTUBICTH HapajelbHUX IPAMUX.

Teopema (npo Bidcmadi Bi0 Mo4ok npsimoi
00 napanenbHoi NPAMOi)

BigcTaHi Bif, Oyab-sKMX ABOX TOHOK NPSMOI A0 NapanensHoi
i NpAMOT piBHI.

JloBeOeHHs

00 Hexait a i b — pani napasuessni npami, A,B,
i A,B, — sBifcrani Bif Touok A, i A, mpamol a 10
npamoi b (puc. 135). osegemo, mo A, B, = A,B, .

OckiabKku 3a O3HAUEHHSM BificTaHi Bif TOUKHU 10
opamoi A;B, Lb i A,B, L b, To 3a TeopeMOI0 IIPO ABi
IpAMi, IepneHAUKYIAPHi 0 Tpethoi, A B, || A,B,.

Posrnarmemo TpuxkytHuUKu A B A, i B,A,B,.
¥ Hux cropona B/ A, cninbHa, £1=/2 AK BHYTpilI-
Hi piBHOCTOPOHHI HpM mapaJiebHUX IPAMUX a i b
ta ciunii B/A,, £3=/4 4K BHYTDPiIIHI pisHOCTO-
POHHI mpu napaJjenbHux npamux A,B i A,B, Ta
ciunit B A, . Takum unnom, A A BA,=AB,A,B
3a JAPYTroi0 O3HAKOIO PiBHOCTI TPUKYTHUKIB, 3BiIKU
A B, = A,B, . Teopemy noseznexo. B

3i I07iHO OOBeJeHOI TeopeMU BUIIJINBAE, IO
BiicTaHb BiJl TOUKH IPAMOI a A0 mpamoi b He 3a-
JIEXKUTH Bim BUOOPY TOUKHM, TOOTO € OAHAKOBOIO IJIs
BCix Touok mpaAmoi a. Ile mosBosse chopMyOBATH
O3HAYEHHJ.

a A A,
2
3 4
b 1
Bl B2

Puc. 135. a || b, Touxn A,
i A, piBHOBigaeH] Bix
npAamMoi b
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Po3ain Il. TomkyTHUKK. O3HaKM PIBHOCTI TPUKYTHWKIB

O3Ha4eHHs

BigcTaHHIO MiXK NapanenbHUMU NPSIMUMMW Ha3M-
BAETbCS BifICTaHb Bif Oyab-AKOI TOHKM OLHI€EN 3 LX MPAMMX
[0 Apyrol NpsiMoi.

TaxuM umMHOM, Bif[cCTaHb MiXK IapaJjeJlbHUMH

a A IPAMUMU — JOBXKUHA IEPIEeHINKYJIAPa, IPOBEIEHO-

T'0 3 JOBiIBHOI TOUKM OfHi€el IpsAMOi 10 APyroi mpsAMOoi.

Ha puc. 136 al|/b, ABLlb, To6T0 AB — Big-

b | CTaHb MiX IPAMUME a i b. 3ayBasKuMo, IO 3a Ha-

B CJiTKOM TeopeMH NIPO BJACTUBOCTI KYyTiB, yTBOpe-

Puc. 136. TleprenauKy- HUX IPU MEePeTHHI mapajieibHUX IPIMUX CiuHOIO,

nsp AB — Bixcranb Mik AB la, TobTro AB — CniNnbHUN nepneHauKynsap
npamMumu a i b 0 TIpAMUX a i b.

3anumaHHAa U 3a0adi

YcHi Bnpasu

379. Yu 060B’13K0BO cepefi KYTiB, Kl YyTBOPUINCH Y PE3YIbTATI IePETUHY
JIBOX TIapaJieTbHUX MPAMUX CiUYHOI0, BHAUAYTHC:

a) piBHO YOTHPU T'OCTPi KyTH;

0) He GiJIBINI Hi}K YOTUPHU TOCTPi KyTH;

B) He MEHII HiK YOTWUPHU TYIi KyTH;

T) He MEHII HiK 4oTuUpH piBHI KyTu?
380. V pesyabTaTi mepeTuHy ABOX IapajeIbHUX IPAMHUX CIYHOI YTBOPHU-
Jucs aBa KyTu 3 rpagycHumu mipamu 80°. Um MOMKYThH Ii KyTH OyTH:

a) BHYTPIIIHIMU Pi3HOCTOPOHHIMU;

0) BHYTpPIIIHIMU OJHOCTOPOHHIMU;

B) BigmoBigHUMMN?
381. OpuH i3 KyTiB, YTBOPEHUX Y PE3YJbTATI MEPETUHY ABOX IApajeJbHUX
npaMux ciumoro, mopiBHioe 120°. YUm MoKe OIMH i3 PeIITH ceMUu KYTiB
mopiBuioBatu 50°? Yomy?
382. BuyTpimHi 0JHOCTOPOHHI KYyTH, YTBOPEHI B Pe3yJbTaTi IepeTH-
HY JIBOX ITapaJjeJbHUX NPAMHUX ciuHoto, piBHi. Ilim AKuM KyTOoM ciuHa
IepeTruHaE JaHi mpami?
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383.

Binpisok AB — Bigcramp Mixk mapanenbHuMu npamumu a i b. Ilix

AKUM KyToM ciuHa AB meperunae npami a i b?

lpadiuHi BnpaBwm

384. Haxkpecuirs napaJenbHi Ipami a i b Ta ciuny ¢, He IePIeHUKYIAPHY

0 HUX.
a) 3adapbyiiTe BiciM yTBOpeHMX KYTiB UepBOHUM ab0 CHHIM KO-
JbOpaMu TaK, 1100 cyMa OyAb-AKUX ABOX KYTiB Pi3HMX KOJLOPiB
mopiBuioBasa 180°.
0) 3 TOUKM MepeTHUHY HPSAMUX @ i ¢ TIPOBeAiTH BiApi3oK, IO
€ BigcTaHHIO Mixk mapajenbHuUMU npamumu a i b. Ilig axkum KyToMm
el Bigpisok mepeTuHae mpamy b?

385. Haxkpeciits TpukyTauk ABC.
a) IIpoexmiTh mpamy, Axka mapaJeabHa cTopoHi AC i mepeTmHae cTo-
pouu AB i BC y Toukax D i E BigmoBigHO.
6) IlosHauTe 4YepBOHUM KOJBOPOM KyT TpuKyTHUKa ABC, AKuii
nmopiBHIOE KyTy BDE.
B) IlosHaure cuHiIM KOJIBOpPOM KyT TpuKyTHuUKa ABC, cymMa sSKOTo
3 kyrom DEC mopiBuioe 180°.

fa MucobmoBi BnpaBn

PiseHb A

386. 3a panumu puc. 137 gHaiixite kytu 11i 2, axkmo a|b.

e 1\2 a /32°

2

Puc. 137

387. OquH i3 KyTiB, yTBOPEHUX V PE3YJIbTATI IEePeTUHY ABOX IapaJieib
HUX IPAMHUX CiuHOI0, JopiBHIOE 18°. SHANAITH PeITy KyTiB.
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Po3gin Il. TpmkyTHUKK. O3HAKW PIBHOCTI TPMKYTHUKIB

388. Kyt ABC pnopisaioe 62°, a Kyt BCD pnopisaioe 118°. Yu MOXKYyTH
npami AB i CD:
a) OyTu mapajeJbHHUMU; 0) mepeTuHaTHCA?
Bignmosizgi o0rpyuTyiiTe.
389. Kyt ABC gopisaoe 29°, a Kyt BAD popisaoe 141°. Un MoKy TH
npami AD i BC 06ytu nmapajeabHuMu? BiamoBigs oOr'pyHTyIiTE.
390. Ha nomwusni npoBenero mpami a, b i ¢, mpuuomy al|/b, a Lc. Bu-
3HAUTe B3a€MHE PO3MIillleHHA npaMux b i c.
391. Ilpami a i b napaneabni. Touku A, i A, jexaTh Ha npamii a,
Bispisku A B, i A,B, — Biacrani mixk npamumu a i b. HassiTs Bifpiskn,
AKi € BigcraHamu Mix npamumu A B, i A,B,. Bignosine o0rpyHTyiiTe.
PiBeHb b
392. 3a mapumu puc. 138 sHaiigiTs KyT X.

a /50° \700 a 22°\\ //69°
A

a 0
Puc. 138

393. 3uaiigiTe yci KyTH, YTBOPEHI B pe3y/bTaTi IIepeTUHy ABOX Ilapa-
JIEJIbHUX MIPSAMUX CiUHO0, SKIIO:

a) OAWH i3 BHYTPINIHIX OTHOCTOPOHHIX KyTiB HA 30° OGinmbiuii, HixK

Apyruii;

0) cyma OBOX BimmoBimHUX KyTiB mopiBHIOE 56°.
394. 3a manumu puc. 137, ¢ Bu3HauTe, UM NapaJieJabHi npami a i b, Ko
£2—-/1=54°,
395. Kyt ABC gopisaioe 72°. I3 Touok A i C ycepeausi KyTa mpo-
BeeHO IIPOMeHi, AKi mapaJjieJibHi CTOpOHAM KyTa i IIepeTHHAIOTHCA
B Tourni D. 3uaiigites kyT ADC. A,
396. Mauno xkytr ABC (puc. 139). Yepes D
TOUKY A MPOBEIEHO IPAMY, AKAa IMapajeib-
Ha cropoHi BC i neperunae 6GiceKTpucy ma-
Horo KyTta B Touni D. IoBeniThb, III0 Tpu-
KyTHUK ABD piBHOGEIpEHMIA.

B C
Puc. 139
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397. Iano piBmoOenpenuii TpukyTHuk ABC 3 ocumosow AC. Ilpawma,
napanenbHa AC, nepetuHae cTopony AB y Touni A, a cropory BC —
y Touni C,. loBezirs, mo TpukyTHUK A, BC, piBHOOEApeHMIA.

398. Biapisok AB — BigcTaHb Mix mapajenbHuMu npamumu a i b. Tou-
Ka M — cepeauna Bigpiska AB. [HoBeniTs, 1mo Oyab-AKuUl Bigpisok is
KiHIAMK Ha JaHUX OPAMHUX, SKUHA IPOXOAUTDL uepes TOuKy M, miaurbes
HEI0 HaBIIiJI.

399. Yepes Bepuinay B piBHOOeapeHoro TpukyTHuKa ABC mIpoBeneHo
npamy [, mapaaenbHy ocHOBiI AC. Bigpisok BK — memiaHa TPUKYTHH-
ka ABC. losenith, 1o BK — Bigcraub Mixk npamumu [ i AC.

PiBeHb B

400. 3a ganumu puc. 140, a, 6 BusHauTe, un mapaJenabHi mpami AB i CD.

A B A B
142° 33°
£<60° 100 g
158° 57°
C D C D
a 6
Puc. 140

401. 3mHaigiTe yci KyTH, AKi yTBOPUINCEH Y PE3YJILTATI MIEPETUHY IBOX
napajieIbHUX IPAMUX CiUHOI0, AKIIO:

a) M’AThb i3 HUX He T'oCTpi;

0) cyma JBOX BHYTPIillIHiX Pi3HOCTOPOHHIX KYTiB y II'STh pas3iB MeH-

1ma, HiK cyMa JABOX iHINIMX BHYTPINIHiX KYTiB;

B) CcyMa IIecTu 3 HUX JopiBHIOE 620°.
402. BicekTpucu BHYTPIIIHIX OJHOCTOPOHHIX KYTiB, YTBOPEHUX y pe-
3yJIBTATi MEPETUHY BOX MapajieIbHUX TPAMUX CiUHOI, B3a€EMHO IEPIeH-
IUKynaapHi. [loBeqiTs.
403. BicekTpucu BHYTPIiIIHIX PiBHOCTOPOHHIX KYyTiB, YTBOPEHMUX
Y pes3yJabTaTi IepeTuHy NBOX MTapajeJbHUX IPAMUX CiUHOI0, TapajesbHi.
HoBemiTs.
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Po3gin Il. TpmkyTHUKK. O3HAKW PIBHOCTI TPMKYTHUKIB

O NMoBTOpeHHA nepen BMBUYEHHAM § 16

TeopeTnyHnn martepian
e CYMiXKHI RyTHU

e piBHOGeApeHUIt 1 PiBHOCTOPOHHIH [ §5 11 ]
TPUKYTHUKH

3apaui
404. IIpsama [ IpoXOAUTh Yepe3 BepIInHY B TOCTPOKYTHOIO TPUKYTHU-
ka ABC mapagenbuo ctopori AC. [loBexiTh, 110 mpaMa [ yTBOPIOE 3 IPAMU-
mu AB i CB KyTH, fKi JOPiBHIOIOTHL JBOM KyTaM TPUKYTHHKA.
405. V tpurkyraury ABC AB+BC = BC+ AC =AB+ AC . [losexitTh, 1110
LA=/B=/C.
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§16 Cyma Kymis mpukKymHuKa.
30BHIWHIU Kym mMpUuKymHuka

16.1. Teopema npo cymy Kymis
MPUKYMHUKa ma ii Hacnioku

Teopema (npo cymy Kymis mpukymHuka)

CymMa KyTIB TPMKYTHMKa JOpPiBHIOE 180°.

JloBeOeHHs

O Hexait ABC — noBijibHUM TpUKYTHUK. [o-
Bememo, o LA+ /ZB+/ZC=180°.

IIpoBememo uepes3 Bepmuny B mnpamy b, ma-
panensny AC (puc. 141). Toxi kytu 1 i 4 piBHi gk
BHYTPiIIHI PiBHOCTOPOHHI HpM mapajieIbHUX Mps-
mux b i AC rta ciumiit AB. Ananoriuao £3= /45
AK BHYTPiIIHI PiBHOCTOPOHHI IPM THUX caMHUX IIa-
palelpHUX INOpaAMUX, aje ciuniit BC. Maewmo:
L1+ 42+ /43=/44+£2+/5=180° . Teopemy mo-
Begeno. W

Hacniook 1

Y Byab-sKOMY TPUKYTHUKY NPUHANMHI ABa KYTW roCTpi.

CopaBpi, k01 TPUKYTHUK MaB JBa HEroCTPi
KyTu (Tymi abo mpsmi), To cymMa BCiX KyTiB IepeBu-
myBasa 6 180°, 110 cymepeunTs HOBeJeHil TeopeMi.

Hacniook 2

KOXHWM KyT PIBHOCTOPOHHbLOFO TPUKYTHWKA [OPIB-
Hio€ 60°.

OckinbKu BCi KyTH PiBHOCTOPOHHBOT'O TPUKYT-
HUKa PiBHI, TO KOKHUU i3 Hux mopiBHioe 180°:3 =
=60°.

A

Puc. 141. ITo noBeneHHA

TeopeMU IIPO CYMy KYTiB

TPUKYTHUKA

www.e-ranok.com.ua
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0

B
60°
A
a
B
60°
A 6
PUC. 142

PosrisHemo 11e ogHE BasKJIMBE TBEPIKEHHS,
sdKe BUILINBAE 3 JTOBEIEHOI TeopeMIu.

3anaua

SKWo B piBHO6eApPeHOMY TPUKYTHUKY OAUH i3 KyTis
AopisHroe 60°, TO Uel TPUKYTHUK € PiIBHOCTOPOHHIM.
Hoseaits.

Po3s'a3aHHs
Hexati ABC — pisHO6eapeHUl TPUKYTHUK 3 OCHO-
Boto AC. PosrnaHemo aga BUNAAKMW.
1) Hexait kyt 60° — oAWH i3 KyTiB NpU OCHOBI, Ha-
npuknag ZA = 60° (puc. 142, a). Toai £C = ZA = 60° ak
KYTU NpU OCHOBI piBHO6eApeHOro TPUKYTHUKA. Takum
ymHoM, B = 180° — LA — «C = 180° — 60° — 60° = 60°.
Otxe, ZA = 4B = «C, 10610 ABC — piBHOCTOPOHHIN
TPUKYTHUK.
2) Hexat kyT 60° — KyT, NpOTUNEXHUI OCHOBI, TO6TO
ZB = 60° (puc. 142, 6). Toai LA = £C aKk KyTU npu
OCHOBI piBHO6eApeHOro TPUKYTHUKA. KOXHUM i3 umx
KyTis popisHroe (180° — 60°) : 2 = 60°. 3HOBY Maemo,
WO BCi KYTU TPUKYTHUKA ABC € piBHUMMU, OTXe, Lien
TPUKYTHUK PiBHOCTOPOHHIW.

IMoitao posp’si3aHa 3azava € ONOPHOI0, TOOTO HA Hel MOXKHA IIOCUJIATUCS
B XO[i PO3B’SI3yBAaHHA iHINHNX 3aJa4, KOPOTKO Iepexasymoounu ii smict. Hagami
YMOBHU TaKUX 3ajau y HiAPydYHUKY Oyae BUAIJIEHO HANIBKUPHUM IIPUPTOM

i CJTOBOM «OTIOpHAa».

16.2. BuOU MpUKyYmMHUKIiB 3a BeJUYUHOIO KYMIB.
Knacudikayis
Ax yxe Oyno moBeneHo, Oyob-AKUI TPUKYTHUK Ma€ He MEHII HiXK ABa
roctpi Kytu. Ile o3Hauae, 110 MOMKJINBI TPU BUIIATKM:
a) yci KyTH TPUKYTHHUKA IOCTPi — FOCTPOKYTHUN TPUKYTHUK;
0) IBa KyTU TPUKYTHUKA IOCTPi, & TPETiil KyT IpAMU — MPAMOKYTHUN

TPUKYTHUK;

B) [Ba KyTH TPUKYTHUKA TOCTPi, a TPeTit KyT Tymuil — TYNOKYTHUN

TPUKYTHUK.
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§16. Cyma KyTiB TPMKYTHMKA. 30BHILLHIN KyT TPVKYTHMKA

3 orany Ha Ie, Yei TPUKYTHUKYM MOXKHA TIOXi-
JIUTHU 3a BeJIMUYMHOIO KYTiB HA TPU BUJM: TOCTPOKYTHI,
MPAMOKYTHI i TynokyTHi (puc. 143).

3BepHEMO yBary Ha Te, II[0 BeJIMUNHA KyTiB —
e O3HaKa, 3a AKOI OyIb-AKWI TPUKYTHUK MOXKHA
BifHECTH JIHIIEe MO OJHOTO 3 TPHhOX HA3BAHUX BUIIB.
Takuii moxism o6’eKTiB Ha OKpeMi BuAM 3a IIEBHOIO
03HAKOI0 HasWBaThL Knacudikauieto. Osunaka, 3a
AKOI0 3IiMCHIOEThCA KJacupikallisg, € ii ocHoéo1o.
Tak, TPUKYTHUKHN MOKHA PO3TIJIUTH U 3a iHIIOIO
OCHOBOIO — 3a JOB:KMHOI0 CTOPiH — HA Pi3HOCTOPOH-
Hi (ToOTO Taki, AKi He MAOTL PiBHUX CTOPiH), PiBHO-
OempeHi, aje He PiBHOCTOPOHHI (B AKMX TiJIbKM IBi
CTOPOHU piBHi) i piBHOCTOPOHHI TPUKYTHUKH.

Knacupikaiia BBasKaeThcs IPaBUIbHOI0, AKIITO
KOMKHUHA 00’€KT MOYKHA BiJHECTH TiJIBLKK IO OLHOI'O
3 HasBaHUX KJaciB. Tak, HeIpPaBUJIbHO IMOAiJATH
IpAMi Ha IJIOIMHI 3a B3a€MHUM PO3MIIlleHHAM Ha
mapaJiejibHi, Ti, 1[0 IepPeTUHAIOTHCA, 1 IepPIeHIuKY-
JApHi (agKe IEePIeHANKYIAPHICT, — OKpPeMUM BUIA-
oK mepeTuHy). IIoMUIKOBO MOAINATH 38 BEJIUYMHOIO
HEPO3TOPHYTI KyTH HA TOCTPi U Ty, OCKiJIBKY € IIle
W IpAMi KyTH.

Iyske BasKJIMBO B3JilicHIOBATH KJjacudika-
Iifo JuIre 3a OmgHie0 ocHOBow. Hampukian, Hempa-
BUJIBHUM OyJI0 0 HOAiIATH TPUKYTHUKU HA T'OCTPO-
KYTHi, MPAMOKYTHi, TYmOKYTHiI 1 piBHOGexmpewxi,

TocTporyTHUH IIpamoxyTHUH

TynoxyTHUR

Puc. 143. Bugu TpUKYTHUKIB 3a BEJIMUMNHOIO KYTiB

133

www.e-ranok.com.ua

2 nanox



Po3ain Il. TomkyTHUKK. O3HaKM PIBHOCTI TPUKYTHWKIB

e\

D A C

Puc. 144. 3oBHIIIHIN KyT
TpukyTHUKa ABC mpu
BepIInHi A

A S\C

Puc. 145. 3oBHimHI KyTH
TpukyTHukKa ABC

B5
2
4.1 3\ C

D A 6\

Puc. 146. 3oBHimHi# KyT 4
mopiBHIOE cymi KyTiB 21 3
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amKe piBHOOEIpEHUM MOKe OyTH i TOCTPOKYTHUIA,
i IpAMOKYTHUM, i TYNOKYTHUN TPUKYTHUK. [Ipumy-
CTUTHCA TaKOi MOMHUJIKK — Te caMe, IO HOAiIUTH
BCiX JIIOZell Ha YOJIOBiKiB, 'KiHOK i BUHMTeJIiB.

Ilpuxkaagu Kaacudikalliii HeBasKKO 3HAUTHU
¥ B iHmmX Haykax. Tak, Qisosoru momiagioTs YiIeHn
peueHHs Ha TOJIOBHI (migmer i mpucynok) i apyropsan-
Hi (momaTok, o3HaueHHs Ta oOcraBuHa). CupoOyiiTe
3HAWTH IpUKJIamAu KJacudixaiinn y ¢isuii, reorpa-
(ii, Giosorii.

16.3. 30BHIWHIU Kym mpukKymHuka
ma 1020 BAACMUBOCMI

O3Ha4eHHs

30BHILWIHIM KYTOM TPUKYTHUKA Ha3MBa€ETbCA KYT,
CYMIXKHWW i3 BHYTPILIHIM KYTOM [aHOrO TPUKYTHMKA.

Ha pwuc. 144 xytr DAB — 30BHiIHIN KyT TpH-
kyTHUKa ABC 1pu BepiuHi A.

OueBUAHO, IO TIpU OyAb-AKill BepIIMHiI TpH-
KYTHUKA MOKHA MOOyayBaTu JBa 30BHIITHI Ky-
TH, AKi OAWH CTOCOBHO OJHOT'O € BEPTUKAJHLHUMU
(puc. 145).

Teopema (npo 30BHiWHIli Kym MpuKymHuka)

30BHILLHIV KYT TPMKYTHMKA AOPIBHIOE CyMi ABOX BHYTPILLHIX
KYTiB, HE CYMIXXHMX i3 HAM.

JloBedeHHs
O Hexaii kytu 1, 2 i 3 — BHYTpIIIHI KyTH TpHU-
kKytHurka ABC, a /4 — 30BHIIIHIA KyT, CyMisKHUI

iz xyrom 1 (puc. 146). 3a TeopemMo0 PO CyMy KYTiB
TPUKYTHUKA L2+ £3=180°—- £1. 3 inmoro 60kry, 3a
TEoOpeMoIo Ipo cyMixkui Kytu £4=180°-/1. 3Big-
cu L4=/2+ /3, mo i Tpeda 6yn0 moBectu. M
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§16. Cyma KyTiB TOMKYTHMKA. 30BHILLHINA KyT TPUKYTHMKA

Hacniook

CymMa 30BHIWHIX KYTiB TPUKYTHWMKA, B3ATUX MO OAHOMY MPWU KOXHI BepLUNHI,
LopiBHIOE 360°.

Cmpasgi, 3a JoBefieHoio Teopemoio (puc. 146) L6 =1+ /2, Z4=/2+ /3
i£5=/1+/3. Toxi pasa iXHBOI CyMH MaeMo: 46+44+45:(41+42)+
+(£2+£3)+(L1+£3) =2(L1+ £2+ £3)=2-180°=360°

3anumaHHa U 3a0ayvi

YcHi Bnpasn

406. Yu moxke TPUKYTHUK MATH TPU TYIL KyTH; ABa TYIi KyTH; He MaTH
JKOIHOI'0 TYIIOrO KyTa?

407. Yu MoxKe KyT IIPHA OCHOBI piBHOGEZPEHOr0 TPUKYTHUKA OyTH TYIIHAM;
IpPAMUM?

408. Yu Moske NPAMOKYTHUI TPUKYTHUK OyTH piBHOGEAPEHUM; PiBHO-
cTopoHHIM?

409. Yu M0oKyTh OYTH PIBHUMHU TYNOKYTHUHN 1 IPAMOKYTHNIA TPUKYTHUKH;
TYNOKYTHUU 1 TOCTPOKYTHUI TPUKYTHUKU?

410. [Jago Tpy 30BHIINHI KyTHM TPUKYTHUKA NIPU Pi3HUX BepIIMHAX.
CKiJBKM 3 HUX MOXKYTh OYTH IOCTPHUMI?

\ . .
lNpadiuHi Bnpasn
411. Haxpeciits rocTpokyTHU TpukyTHuk ABC.
a) BuwmipsaiiTe KyTu TPUKYTHUKA Ta OOUUCIITH IXHIO CyMYy.
0) Ha mpomeni AC mosmaure TouKy D, AKa He HaJEKUTH Bimpis-
Ky AC. Busnaure rpagycuy mipy xKyra BCD, KOPUCTYIOUNCH TEOPEMOIO
PO 30BHIITHIA KyT TPUKYTHUKA.
B) Busnaute Buj TpukyTHUKa BCD 3a BeIMUYMHOIO KYTiB.
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412. Haxpecairs TpukyTHUK ABC 3 TyIuM KyToM A.

a) IlIposexits Bucoty BD i BusHauTe BUJ TPUKYTHUKA ABD 3a Besu-
YIHOIO KYTiB.

06) Buwmipaiite Kyt BAD. fIk mop’asama ioro rpagycHa mipa 3 rpa-
IYCHUMU MipaMu KyTiB TpuKyTHuKa ABC?

NMucbmoBsi Bnpasu
PiBeHb A

413. 3malifite HeBiZOMHUI KYT TPUKYTHHKA, SKIIO ABAa HOr0 KyTH
JIOPiBHIOIOTh:

a) 65°145°; 6) 120° i 18°; B) 90° i 64°.

414, 3maiigite HeBizoMi KyTu piBHOOGEIDPEHOIO TPUKYTHUKA, AKIIO:

a) KYT IIpu iforo ocHoBi mopiBuioe 40°;
0) KyT, IPOTUJEKHUI HOT0 OCHOBi, nopiBHIOE 40° .

415, 3maiigiTe HEBiOMI KyTH TPUKYTHUKA:

a) IPAMOKYTHOTO, 3 KyToMm 28°;
0) piBHOOEApPEHOTro, 3 KyTOM Ipu OocHOBiI 80° .

416. loseniTh METOAOM BiJ CYIPOTHBHOrO, IO KYT IIPU OCHOBI
piBHOOEAPEHOTO TPUKYTHUKA HEe MOMKe OyTU TYIIWM.

417. oseniTh MeTOZOM BiJi CYIIPOTHBHOIO, II[0 TPUKYTHUK HE MOXKE
MaTH OiJIbIN HiK OOUH IPAMUIN KYT.

418. 3uaiifiTe BHYTPIIIHI KYTH TPUKYTHUKA, AKINO 30BHIIIHI KyTU IIpU
JIIBOX TIOT'0 BepIIMHAX HOopiBHIOITE 135° i 110°.

419. OnuH i3 BHYTpPIIIHIX KYTiB TPUKYTHUKA mopiBHIoe 40°, a oguH i3
30BHIiIHIX — 125°. 3HAWAITHL peIITy BHYTPIIIHIX i 30BHIIIHIX KyTiB.

PiBeHb b

420. 3HaiifiTe yci KyTu TPUKYTHUKA, AKILO:

a) ommH i3 HuX yaABiui MeHiuii 3a Apyrui i Ha 20° Oinbimumii 3a
TpeTiii;
0) ixmi rpagycHi mMipu BigHOCATHCT AK 1:3:5.

421. Opus i3 KyTiB piBHOGEAPEHOr0 TPUKYTHHKA AopiBHIoe 50°. SHANITH
pemry KyTiB. CKijbKU po3B’sA3KiB Mae 3amaua?
422. 3HaligiTh:

136

a) KYTHU TPUKYTHUKA, AKIIO IXHi rpagycHi Mipu BifHOCAThCAAK 2:7:9;
0) KyTu piBHOOEAPEHOTO TPUKYTHUKA, AKIINO OAWH i3 HUX MOPiB-
Hioe 100°.
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423. Yu moxxe TPUKYTHHUEK i3 KyToM 40° OOpiBHIOBATH TPUKYTHUKY
3 Kyrom 140°? BigmoBiab oOr'pyHTYIiTE.

424, TpuxkyTHuK i3 Kyrom 120° mopiBHIOE TPUKYTHUKY 3 KyTom 30°.
HoBemiTh, 10 IIi TPUKYTHUKU PiBHOOEIPEHi.

425. V pisroGenpenomy TpukyTHuUKY ABC 3 ocHOBOI0O AC IIpOBemeHO
OicexkTpucy AD. 3HaWITh KyTH IILOT0 TPUKYTHUKA, AKI0 £ ADC =150°.
426. Bigpisox BD — 0GicekTpuca TpukyTHuka ABC. 3HaiigiTe KyT A,
armo £C=35°, £LBDC=105°.

427. YV tpuryrauky ABC Gicexkrpucu, mpoBefeHi 3 BepmuH A i B, mepe-
TuHaIOThCeA B Toulli O. 3Hakmite KyT AOB, akmpo L A=82°, L/ B=38°.
428. YV piBuHoGeapenomy TpukyTHUKY ABC GiceKTpucu, IIpOBefeHi
3 BepinuH mpu ocHOBI AC, mepetuHalOThCa B Touni O. 3HAHAITE KyTH
TPUKYTHUKA, aKkito £ AOC=140°.

429, OpuH i3 30BHIMIHIX KyTiB piBHOGEAPEHOr0 TPUKYTHUKA HOPiBHIOE 60°.
3HANIIT, BHYTPINIHI KYTH TPUKYTHUKA.

430. 3oBHIMHEI KyTH TPUKYTHUKA BigHOCAThCA AK 3:4:5. 3HalgiTh
BHYTPIITHI KyTH TPUKYTHUKA.

431. 3HaiigiTh BHYTPIIIHI KyTH TPUKYTHUKA, AKIIO CyMa ABOX i3 HUX
nmopiBaioe 150°, a oguH i3 30BHINIHIX KyTiB mopiBHioe 80°.

PiBeHb B

432. BicexkTpuca piBHOOEIPEHOr0 TPUKYTHUKA, IIPOBEJEHA 3 BEPIIUHU KY-
Ta IIPU OCHOBi, MOPiBHIOE OCHOBi TPUKYTHUKA. SHAUIITH OT0 KYTH.

433. Bicexrpuca piBHOOEZPEHOIO0 TPUKYTHHUKA, IIPOBELEHA 3 BEPIINHNI
KyTa IIPU OCHOBI, IepeTrHAaE OiUHY CTOPOHY IIiJf KyTOM, AKUHA JOPiBHIOE
KYTy OPU OCHOBi. SHAWIITHL KYyTU TPUKYTHHUKA.

434, BicexkTpuca 30BHIIIHLOIO KyTa IIPU OCHOBI pPiBHOOEADPEHOr0 TPH-
KYTHHKA IepeTHuHAE IPOMOB:KeHHA OiuHOoi cTroponm. JloB:KmMHA Bimpiska
OiceKTpHcH Bif IIOYATKY [0 TOUKU IIEPETUHY JOPiBHIOE OCHOBI TPUKYTHHUKA.
3HANIIT, BHYTPINIHI KYTH TPUKYTHUKA.

435, BicexTpruca 30BHIIIHBOrO KyTa IPU OCHOBI piBHOGEADPEHOrO
TPUKYTHUKA IEepeTUHAE IPOAOBKEHHS O0iuHOI CTOPOHHU Hig KyTOM,
AKWI TOPiBHIOE KYTYy IIPU OCHOBI TPHUKYTHHKA. SHAHLITHh KyTHU TPU-
KYTHHKA.

436. YV tpurkyraury ABC 6Gicexrpucu, nposefeHi 3 sepmud A i C, mepe-
TuHAOThHCA B Toulli O. 3Hanxite Kyt AOC, gKimo L B=o.
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437. BicexTpuca 30BHIIIHLOIO KyTa PiBHOGEIPEHOr0 TPUKYTHUKA IIPU
BEpIIVHi, IPOTUJIEKHINI OCHOBI, ITapaJie;ibHA OCHOBI TpPUKYTHUKA. [{oBEiTh.
438. CpopmyaroiiTe i [OBeIiTh TBEPAKEHHs, OOepHEHe 0 TBePAKeHHs
ToIIepeTHLOI 3aaui.

C MoBTOpeHHA nepen BMBYEHHAM § 17

138

TeopeTnyHnn matepian

e O03HAKU PiBHOCTI TPUKYTHUKIB [ § 8, 10, 13 ]
e MejiaHa, OiceKTpuca i BHcoTa
TPUKYTHUKA [ §12 ]
3apaui

439. Bigomo, mo AABC = ADBC , upudomy Touka C JeKNUTH HA BiApisKy
AD. [loBexiTh, 10 PiBHI TPUKYTHUKU IPIMOKYTHi.

440. PiBrOGexpeni TpurkyTEUEN ABC i ADC MaroTs criisRy ocHOBY AC (TOU-
ku B i D nexxats mo ogun 6ik Bix mpamoi AC). Hosemits, mo BD 1 AC.
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NpAMOKYMHI MPUKYMHUKU.
O3HaKu ma saacmusocmi

NPAMOKYMHUX MPUKYMHUKIB

17.1. EnemeHMU npsAMOKYmMHo20
MPUKYMHuUKa

Ax BioMo, TPAMOKYTHUYN TPUKYTHUK Ma€ OJUH
mpamuil i gBa roctpi Kytu. CTOpoHA IPSIMOKYTHOI'O
TPUKYTHUKA, IPOTUJIEKHA MPAMOMY KYTy, HasuBa-
€ThCA FiNOTEHY3010, IBi iHIIi cTOPOHN — KaTeTaMMm.
Ha puc. 147 y rpuxkyrauky ABC £ B=90°, AC — ri-
norenysa, AB i BC — KareTru.

3 TeopeMU IPO CyMy KYTiB TPUKYTHUKA BU-
IIJIMBAE: CYMa 20CmMpPux KYmié NpAMOKYMHO20
mpukymuukxa dopienioe 90° . CopaBrryeThbCcsa Ta-
KOK oOepHeHe TBePAKEeHHA — O03HaKa MPAMOKYTHO-
I'o TPUKYTHUKA: AKW,0 6 MPUKYMHUKY cyma 060x
kymie dopienioe 90°, mo yeil mpukymunux npamo-
KymHuil.

17.2. O3HAKU pPiBHOCMI NPAMOKYMHUX
MPUKYMHUKIB

Kopucryiounch o3HaKaMu PiBHOCTI TPUKYTHU-
KiB i TeopeMoOIo IIPO CyMy KYTiB TPUKYTHUKA, MOKHA
chopMyIIOBAaTH O3HAKM PiBHOCTI, XapaKTepHI TiJbKU
UL TPAMOKYTHUX TPUKYTHUKIB.

Hasenemo cmouarky aBi 3 HUX.

O3HAaKa piBHOCMi NPAMOKYMHUX MPUKYMHUKiB
3a 0B0OMa Kamemamu (puc. 148)

AKLWo ABa KaTeTM OAHOro MPSMOKYTHOMO TPUKYTHMKA

A

Karer

B Karer C

Puc. 147. IIpamoryTHUHI
TPUKYTHUK

rinoteHy3a — Bif rpelib-
KOro «rinoTenHyca» —
Ta, Wo cTarye. Hasea
noB'si3aHa 3i CNocobom
noByaoBY NPAMOKYTHUX
TPVKYTHVIKIB HATATyBaH-

HAM MOTY3KM

A A,

B ~C B ~ C

1

Puc. 148. IIpamoryTHi
tpurkytHuKku ABC i A,B,C,
piBHi 3a 1BOMa KareTamu

BIAMOBIAHO [OPIBHIOOTL ABOM KaTeTaM ApYroro mpsiMo-
KYTHOrO TPUKYTHIKA, TO Taki TPUKYTHUKM PIBHI.
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A A

1

B Cc B, c
Puc. 149. IIpaMokyTHi Tpu-
kyTHEKE ABC i A,B,C, piBHi
3a KaTeTOM 1 IIPUJIerIuM
TOCTPUM KYTOM

1

A

A
C B, c,

A 1
B

Puc. 150. IIpsamMoryTHi
tpurkyTHuku ABC i A,B,C,
piBHIi 3a KaTeToM i mpoTu-
JIEXKHUM KYTOM

A A,

B C B C,
Puc. 151. IIpamokryTHi Tpu-
rytauku ABC i A, B,C,

piBHI 3a rimorenysoio
W TOCTPUM KYyTOM
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O3HAKA piBHOCMi NPAMOKYMHUX MPUKYMHUKIB
30 KAMEMOM i npuneaumM 20CmpumM Kymom (puc. 149)

AKLWO KaTeT i MPUAErni A0 HbOro FOCTPMW KYT OAHOrO
MPSMOKYTHOrO TPUKYTHWKA BIAMOBIAHO AOPIBHIOIOTH KaTe-
Ty W NpUAernoMy A0 HbOro roCcTPOMy KyTy APYroro mps-
MOKYTHOIO TPUKYTHWKA, TO TaKi TPUKYTHUKM PIiBHI.

I1i osHaKM — OKpeMi BUIIaJKU IIEpIIoi Ta APY-
roi 0O3HAK PiBHOCTI TPUKYTHUKIB.

HacrynHi 1Bi 03HAKM HEBasKKO JicTaTu 3 APY-
rol 03HAKM PiBHOCTI TPUKYTHUKIB, BUKOPUCTOBYIOUU
TEeopeMy PO CyMy KYTiB TPUKYTHHKA.

O3HAKA piBHOCMi NPAMOKYMHUX MPUKYMHUKIB
30 KAMEemMoM i npomuneXxxHumM Kymom (puc. 150)

AKLWO KaTeT i NPOTUNEXHUM MOMY KYT OQHOIO MPSMO-
KYyTHOrO TPUKYTHMKA BIAMOBIAHO AOPIBHIOTL KaTeTy
M NPOTUNEXHOMY MOMY KYTy OpPYroro npsiMokyTHOro
TPUKYTHWKA, TO TaKi TPUKYTHUKM PIiBHI.

O3HAKA piBHOCMi NPAMOKYMHUX MPUKYMHUKIB
30 2inomeHy3010 Ui 20cmpum Kymom (puc. 151)

AKLLO rinoTeHy3a W rocTpur KyT OLHOr0o MPAMOKYTHOrO
TPUKYTHMKA BiAMNOBIAHO AOPIBHIOIOTb FMNOTEHY3i 1 FOCTPO-
MY KyTYy OpYroro npsiMoKyTHOrO TPMKYTHWMKA, TO TaKi TpK-
KYTHWKW PIBHI.

Cnopaspni, AKINO JaHI TPUKYTHUKU MAaIOTh IIO
piBHOMY TOCTPOMY KYTy O, TO iHIIIi TOCTPi KyTHU ITUX
TPUKYTHUKIB HOPiBHIOIOTE 90°— 0, TOOTO TaKOXK Bij-
MOBiTHO piBHI.

IIle ogHY O3HAKy PiBHOCTI MPAMOKYTHUX TPHU-
KYTHUKIB JOBEIEMO OKDPEMO.

Teopema (03HAKA PiBHOCMi NPAMOKYMHUX
MPUKYMHUKIB 30 2inomeHy3010 Ui Kamemom)
AKLLO TiNOTeHy3a M KaTeT OAHOrO MPSMOKYTHOTO TPUKYT-

HVKa BIZAMOBIAHO AOPIBHIOOTL FINOTEHY3I 1 KaTeTy APYroro
NPSMOKYTHOrO TPUKYTHWKA, TO Taki TPMKYTHUKM PiBHI.
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§17. TpAMOKYTHI TPMKYTHVKW. O3HaKM Ta BMIACTVMBOCTI MPAMOKYTHUX TPUKYTHVIKIB

JloBedeHHs A

O Hexait ABC i ABC, — pani mpamo- A
KYTHI TPUKYTHHUKH, y AKuUX <LB=/B =90°, K
AC=AC,, BC=B/(C, (puc. 152). [losesemo, 110 .

AABC=AABC,. S
Ha npomenax CB i C B, Bigknazemo Bif- D B c
piskn BD i B/ D,, mo [OpPiBHIOIOTH JaHUM KaTe- A

ram BC i B,C, Bignosiguo. Togi AABD=AABC /1

i AABD =AABC, 3ajsoma Katreramu. I3 mux s

piBHOCTell Maemo: AD=AC=A,C, =A D, . Ile o3Ha- .

yae, mo AADC=AADC, 3a TppboMa CTOPOHAMH. SO

Beincun £C=/C, .1 napemti, AABC=AABC, 3a D1 B G

rimorenysoro i1 rocrpum KyTom. Teopemy mosemeno. M )
3BepHEMO yBary Ha JIOJATKOBY HOOYAOBY, IO Puc. 152. TIpsimokyTiti TpiicyT-

uuru ABC i A,B,C, piBHi 3a

HO0JAra€ B JOOYIOBI NPAMOKYTHOrO TPUKYTHUKA IO  rimorenysoio i KateToM

piBHOOempenHoro. Taxkuii mpuiioM H03BOJISIE 3aCTOCOBY-

BATH BJIACTMBOCTI PiBHOOEIPEHOT0 TPUKYTHUKA B XO/Ii

pO3B’sA3yBaHHS 3a/ady, B yMOBaX SKMUX IIPO PiBHO-

OenlpeHUll TPUKYTHUK He HIETHCS.

17.3*. NpAMOKYMHULI MpPUKymHuUK
i3 Kymom 30°
IIpamMokyTHUM TPUKYTHUK, Y AKOMY OIWH i3 T'0-
CTpuX KyTiB mopiBHIoe 30°, Mae KOPUCHY BJIACTHUBICTD.

OnopHa 3aaava 0

Y NpamoKyTHOMY TPUKYTHUKY KaTeT, npoTunexHuid kyty 30°,
ROpiBHIOE NOSOBUHI rinoTeHyswu. [losesdiTb.

Po3g'a3aHHs A
Hexalt y TpukyTHUKY ABC ZA =30°, £B=90°. [loseaemo, wo /!
BC=0,5 AC. OuesnaHo, Wo B TpUKYTHUKY ABC £C=60°. Bigkna- ,," k
AeMmo Ha npomeHi CB siapisok BD, akuii popisHroe BC (puc. 153). / m
TTpamoKkyTHi TpuKyTHUKU ABC i ABD piBHi 30 ABOMa KaTeTamu. 4’_'__1___ n
3siacu sunnueae, wo £D=/C=60° i LDAC=30°+30°=60°, D B C
Takum YmHOM, TpUKYTHUK DAC € piBHOCTOPOHHIM, a BiApi- Puc. 153

30k AB — lioro meaiaHa, 10610 BC=0,5DC=0,5 AC, wo 1 Tpe-
6a 6yno aosectu.
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CopaBmKyeThbCs TaKOK OOepHEeHe TBePI:KeHHS
(onopHe):
AKW,0 Kamem NPAMOKYMHO20 MPUKYMHUKA 00pi6-

KaTeT — Bifi rpeLbKoro HIO€ TLONLOBUHI 2inOMeHY3U, Mo Kym, nPoOmuieicHull
«KaTeToC» — BUCOK yvomy kamemy, dopienioe 30°.

\

142

CropoOyiiTe HOBECTH Iie TBEPAKEHHS CaMOCTii-
HO 3a JOIIOMOI'0I0 JOAATKOBOI ITOOYIOBM, aHAJOTiUHOL
IOHO ONMCAHI.

3anumadHa U 3aoadi

YcHi Bnpasu

441. V npamoxyTtHOMY TPUKyTHUKY ABC LA+ ./B=/C . Ha3ssirs
rilmoTeHy3y TPUKYTHUKA.
442, Y npsavoxyTHOMY TPpUKYTHUKY DEF Bucora EA JeuTh ycepemuHi
TPUKyTHUKA. HasBiTh KaTeTu TPUKYTHUKA.
443, TIpAMOKYTHMY TPUKYTHUK i3 TOCTPUM KYTOM O AOPiBHIOE IIpPA-
MOKYTHOMY TPUKYTHUKY 3 roctpuM Kyrom 20°. xum moxxe OyTu 3HA-
yeHHA O ?
444. Y rpuxyrauxkax ABC i A BC, LA=ZA, AB=A B, BC=B/(C,.
3a SKUMHU O3HAKAMH! MOJKHA JOBECTH PiBHICTH MUX TPUKYTHUKIB, AKIIO:
a) KyT A npaAMuii;
0) Kyt B npamuii?
445, Yu MoKyTh HepiBHI NPAMOKYTHI TPUKYTHHUKM MATH ABiI mapu
BimmoBigHO piBHMX KaTeTiB; piBHI rimoremysmu?

lMpadiuHi BNpaBwm

446. HakpecaiTh IpaMOKYTHUI TpuKyTHUK ABC 3 rimorenysor AB.
a) BuwmipsaiitTe KyT A i 06umcIiTH TPagyCcHY Mipy KyTa B.
0) Ilosmaure Ha PHUCYHKY HAHMEHIINI 30BHIIIHIN KyT TPUKYTHHKA.
fAxoro € foro rpagycua mipa?
B) IlpoBexits BucoTu TpukyTHuKA. CKiJIbKM BigpiskiB Bu mposesn?
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§17. TPAMOKYTHI TPMKYTHIKM. O3HaKW Ta BNaCTVMBOCTI MPAMOKYTHWX TPUKYTHUKIB

447. Haxkpecuits piBHOOeapenuit TpukyTHuK ABC 3 ocHoBOIO AC.
a) IIposemiTe BucoTy BD. BupminmiTh KoabopaMu PiBHI TPUKYTHUKU
¥ TOBediTh IXHIO PiBHICTH 3a JOIIOMOIOI0 Pi3HMX O3HAK PiBHOCTI Ips-
MOKYTHUX TPUKYTHUKIB.
0) HasBits BucoTu TpukyTHuUKa BCD, TIpOBemeHi 10 KaTeTiB.

Aa Mucobmosi Bnpasn

PiseHb A
448, 3uaiifiTe KyTH PiBHOOEAPEHOIO IMPAMOKYTHOI'O TPUKYTHUKA.
449, Y piBHOCTOPOHHBOMY TPUKYTHUKY ABC mnposeneno meniamy AD.
3uaiigiTe Kyt TpukyTHuKa CAD.
450. 3uaiigiTe rocTpi KyTH NPAMOKYTHOI'O TPUKYTHUKA, AKIIO:

a) OAMWH i3 IUX KyTiB y II’'ATh pas3iB MEHINNH, HijK APYyruii;

0) ixHa pisHUIA KopiBHIOE 10°.
451, 3uaigiTs rocTpi KyTH IPAMOKYTHOI'O TPUKYTHUKA, SKIIO:

a) oauH i3 iforo 30BHIIIHIX KyTiB mopiBHIoOE 130°;

0) ixHi rpagycHi Mipu BigHOCATBCS AK 2: 7.
452, Ha puc. 1564 L A=/C, LADB=/ZCDB. [loBenirs piBHiCTH TpHU-
kyTHukiB ADB i CDB.
453. Ha puc. 155 AD| BC, £BAC=2/ZDCA =90°. [loBexnits piBHicTH
TpurkyTHuUKiB BAC i DCA.

B B
A C
A D C D
Puc. 154 Puc. 155

454, Y rpukytauky ABC kytu A i C roctpi, BD — BrCOTa TPUKYTHHUKA.
SIxa 3 Touok A, C, D jneXuTh MixK ABOMA iHIIMMU?

455, V tpukyrauxky ABC kyt C Tynuii, BD — Bucota TPUKYTHHKA.
fka 3 Touok A, C, D jneXuTh Mix ABoMAa iHImmmu?

456. YV upamorkyTHoMy TpuKyTHUKY ABC [0 TiIoTeHy3u IPOBELEHO BUCO-
ty BH. 3uaiigite KyTu TpukyTHuka ABH, akmo £C=25°.

457. Y tpukytauky ABC Bucota AD miiuTh KyT A Ha ABa KyTH, IPU-
yomy £ BAD=38°, LCAD =42°. 3uannite kytu tTpukyrtuunka ABC.
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PiseHb b
458. V npamoryTHOMY TpuKyTHUKY ABC 3 rimorenyson AC £ A =45°,
AB=8 cwm. 3uaiigits xaret BC.
459. Bucora piBHOOEIpPEHOr0 TPUKYTHHUKA, IIPOBEAEHA O GiYHOI CTOPOHH,
YTBOPIOE 3 OCHOBOIO TPUKYTHUKA KYT 35°. S3HAUAITHL KYTU JAHOI'O TPUKYT-
HUKA.
460. V tpukyrtauky ABC ZB=90°. Bicekrpuca KyTta A mepeTuHae
karer BC mig kyrom 74°. 3HaumiTh roctpi Kytu TpurkytHuka ABC.
461. fIxmo B TPUKYTHUKY IBi BuCOTH DPiBHi, TO Lell TPUKYTHUK DPiB-
HOoOenpenuii. JloBemiTs.
462. Chopmy.tioiiTe i1 JOBeMiTh TBEPAKEHHs, O0epPHEHE [0 TBEPIKEHH
IoIepesHbOl 3amadi.
463. V tpuxkyraury ABC nposeneno BucoTy BD. 3HalmiTh KyTH IILOIO
TPUKYTHUKA, AKINo0 £ ABD =25°, ZCBD =40°. CKilbKu po3B’I3KiB Mae
3amaua?
464. Bicexrpuca, NpoBeeHa 3 BEPIIMHU IIPSIMOro KyTa TPUKYTHUKA,
nepeTuHae rimorenysy mig xytom 70°. 3HalWgiTh KyTH, SIKi yTBOPIOE
3 KareTaMu BHCOTA, IIPOBEIEHA [0 TillOTeHY3H.
465. [oseniTh piBHICTH HIPAMOKYTHHX TPHKYTHHKIB 32 KaTeTOM i BHCO-
TOIO, ITPOBEIEHOI0 M0 TillOTeHY3H.
466. [loBeniThr piBHICTh NPAMOKYTHHX TPUKYTHHKIB 3a KaTeToM
i GiceKkTpHCOI0, TPOBEIEHOIO [0 TiIOTEHY3U.
467. YV pisnobGenpenomy TpukyTHuUKY KMN 3 ocuosoro KN Bucotu KA
i NB nepetruHaioTbcs B Toulli O. 3HANIITh KYTH IILOTO TPUKYTHUKA, STKIIO
Z KON =140°.
468. YV pisroGeapenomy TpukyTHUKY ABC 3 ocHOBOO AC Bucotu AD
i BE meperuHaioThbca mix kyrtom 50°. 3HAWAITH KYyTH IIBOT'O TPUKYT-
HUKA.

PiseHb B
469 (onopHa). Megiana NMPAMOKYTHOTO TPUKYTHHMKA, IPOBEJEHA 0
rinoTeHy3u, JOPiBHIOE MOJIOBUHI rimorenysu. [[oBeniTs.
470 (onopHa). SIKI0 MegiaHa TPMKYTHHKA TOPiBHIOE IOJOBUHI CTOPO-

471. Kyt Mix OGiceKTpucoo i BHCOTOI0, MPOBENEHUMM 3 BEpPIINHU
HaMOLIBIIOro KyTa MPSIMOKYTHOTO TPUKYTHUKA, AOpPiBHIOE 22°. 3HAWTITH
TOCTPiI KYyTH TPUKYTHHUKA.
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§17. TPAMOKYTHI TPMKYTHIKM. O3HaKW Ta BNaCTVMBOCTI MPAMOKYTHWX TPUKYTHUKIB

472. Bucora, IpoBeleHa 3 BEPIIMHMU IIPU OCHOBI PiBHOGEAPEHOI'0 TPU-
KYTHUKA, OiJIUTh HABIIJ KYT Mi’K OCHOBOIO i OiceKTpmCcOi0 KyTa IIpu
OCHOBi. 3HAUIITH KYTU IIHOTO TPUKYTHUKA.

473. OnuH i3 KyTiB IPAMOKYTHOIO TPUKYTHUKA NOpiBHIOE 60°, a pisHuIA
MiK TilIOTeHY30I0 i KaTeToM, IPUJIETrINM J0 I[hOTO KyTa, CTAHOBUTEL 6 CM.
SHANIITE IIi CTOPOHU TPUKYTHUKA.

474, YV rpurytauky ABC /B=90°, a 30BHimHi# KyT npu Bepiuni C
mopiBaioe 120°. 3Haigite croporu BC i AC, AKIIO iXxHA cyMa CTaHO-
BUTH 21 cM.

475. V npAMOKYTHOMY TPUKYTHHUKY KaTeT, HpUIerIuil mo Kyrta 30°,
nmopiBHIOE 18 cM. S3HAWIITH NOBKUHY OiCEKTPUCH TPUKYTHUKA, IIPOBEIEHOL
JI0 IILOTO Karera.

476. Y tpuryrauxky ABC ZC=90°. Bicekrpuca BE yTBOpIOE 3 Kare-
Tom AC Kyt 60°. Smaiigite xarer AC, axio CE=4 cMm.

C MNoBTOpeHHs nepepn BMBYEHHAM §18

TeopeTuyHNn matepian
° BJIACTUBOCTI TOUOK i IPAMUX [ L 1.2 § 11]

e piBHOOEIPEHUN TPUKYTHUK

3apaui
477. V tpurkyranky ABC wmenmiana BM popisuioe cropoui BC. Bigpi-
30k BH — BucoTa TPUKYTHUKA. SHAUTITH MOB:KUHY cTOpoHU AC, AKIIO
HC=2 cwm.

478. YV tpurkytuury ABC 6GicexTpuca BL pmopisBuioe croponi BC. Biapi-
30Kk BH — Bucora TpuKyTHUKA. 3HaUIiThL KyT ABC, akmo LCBH =20°.
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§18 CniBBiOHOWIEHHS MiDX CMOpOHAMU
i Kymamu mpuKymHuka.

HEpIBHICWIb MPUKYmMHuka

18.1. CniBBiIOHOWEHHS MiXX CMOpPOHAMU
i Kymamu mpukymHuka

Teopema (cniBBiOHOWIEHHA MiDK CMOPOHAMU
i Kymamu mpukymHuka)

Y TPUKYTHUKY:
1) NPOTW BiNbLLOT CTOPOHW NEXUTb BINbLINIA KYT;
2) npotn BifbWoro KyTa NexuTs Gifblia CTOPOHA.

JoBedeHHs
O Teopema MiCTUTEL ABA TBEPIKEHHSA — IIPSIMe
i obepHene. [loBegeMo KOKHE 3 HUX OKPEMO.
4 1) Hexait y Tpukyraury ABC AB> AC. [lo-
Begemo, o £ C > /B . Bigkaagemo Ha cTopoHi AB
Bimpisox AD, axuii mopiBHioe cTopoHi AC (puc. 156).
Ockinpku AD< AB, To Touka D JIeXHUTh MixX
T roukaMu A i B, oT:ke, KyT 1 € uwactuuoo kyrta C,
2 4 T700T0 LC > /1. OueBugHO, 10 TPUKyTHUK ADC
D € piBHOOempenuM 3 ocHoBoo DC, 3Bigkum L1=/2.
Kpim Toro, Kyt 2 — 30BHIIIHI# KYyT TPUKYTHU-
ka BDC, tomy £2>/B.
Omxe, maemo: L/ B< /2, £2=/1, Z1</ZC,

B 3Bigku L B< /C.
Puc. 156. o moBemeHHS 2) Hexa#t y TpurkytHury ABC £C>ZB . [lo-
CIiBBiJIHONIEHHSA MisK BeZieMO BiJ cympoTusHoOro, mo AB > AC. fkimo e He
CTOPOHAMH 1 KyTaMu rak, To AB=AC abo AB< AC. Y mepiioMy BUIaj-
TPUKYTHHUKA

Ky TpukyTHUK ABC piBHOOempenwuii 3 ocuoBow BC,
T00T0 L/ B=/ZC .Y ApyromMmy BUIAAKY 3a IIOWHO I0-
BeJIEHNM TBEPAKEeHHAM IIPOTU OiJIbIIIOI CTOPOHU MAae
JexxaTu OiibIminii KyT, TooTo L B> /ZC . B 060X BU-
magKax MaeMo cylepeuHicTh i3 ymoBoro LC>/LB.
TakuM YMHOM, Hallle IPUIYIINEHHA € XUOHUM, TOOTO
AB> AC . Teopemy mosezneno. H
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Hacniook 1

Y TYNoKyTHOMY TPUKYTHMKY CTOPOHa, fika NeXMTb NMpoTu
TYNoro KyTa, Hanoinblua.

Hacniook 2

Y npsMOKYTHOMY TPWUKYTHWKY rinoTteHy3a Obinblia
3a KareT.

18.2. HepiBHICMb MpPUKymMHuKa

Teopema (HepiBHICMb MPUKYMHUKA)

Y TPUKYTHUKY KOXHA CTOPOHA MeHLLA 3a CYMy ABOX iHLIMX
CTOPIH.

JloBedeHHs

O Posrianemo moBinbHuil TpukyTHuUK ABC
i mosememo, mo AC< AB+ BC . Bigkiaazemo Ha C
IPOAOBsKeHHI cropoHu AB Bifgpisok BD, axuii mo-
piBuioe cropoHi BC (puc. 157). Tpuryruuxk BCD 2
piBHOOGeapennii 3 ocuoBoo CD, 3Bigku L1=/2. Ane
KyT 2 € yactuHoio KyTa ACD, T06TO0 L2< L ACD . Ta- 1
KHUM YHMHOM, Yy TPUKYTHUKY ACD /C> /D .3 ornany A B
Ha CIIiBBIZHOIIEHHS MK CTOPOHAMMW 1 KYTaMU TPH-  pyc. 157. Jlo moememus
KyTHuUKa, Maemo: AC<AD=AB+BD=AB+BC . uepiBrOCTI TPUKYTHHKA
Teopemy nosegeno. M

Hacniook

Ao ang Tpbox To4ok A, B, C cnpaBAXYETbCSA PIBHICTb
AC= AB + BC, TO Ui TO4KM NexaTb Ha OAHIN Npamin, npu-
YoMy ToYKa B nexuTtb Mixk Todkammn A i C.

Copasni, AKIO TOUKa B He JEXUTH Ha IpH-
miit AC, To 3a HepiBHicTIO TpuKyTHUKA AC < AB+ BC.
Ao Touxka B yexuth Ha npamiin AC mosa Bimpis-
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Puc. 158

KoM AC, 114 HepiBHICTh TAKOMK OUEBUIHO CIIPABAKY-
€ThbCs. 3aJMUINAETHCA €OUHA MOYKJIMUBICTH: TOuKa B
JIEKUTDH Ha Biapisky AC.

HepiBHicTb, TPUKYTHHUKA D03BOJISE HpOaHaJi-
3yBaTU iCHYBaHHS, a OT!Ke, 1 MOKJIUBICTh HMOOYIOBU
TPUKYTHUKA i3 3aJaHUMU CTOPOHAMHU. 30KpeMa, K-
III0 X0U OfHE 3 TPhOX AONATHUX Umcesa d, b, ¢ OiabIie
3a CYMy JIBOX iHIIMX ab0 JOPiBHIOE Iii, TO MOOYyIyBaTH
TPUKYTHUK 31 CTOpOHAMU @, b, ¢ HEMOYKJIUBO.

3 HepiBHICTIO TPUKYTHUKA IIOB’A3aHa KJAaCKUU-
Ha 3ajaua Ipo 3HAXOMKEHHS HANKOPOTIIIOTO MIJIAXY
Ha mromuHi. 1i posp’asanHA 6ysI0 BifoMe Ie Beu-
KOMY IaBHBOTPEIIbKOMY BueHOMY Apximemoni (287—
212 pp. 1o H. e.).

3anava
Toukm A i B nexatb No oauH 6ik Bia npamoi ¢. 3Hau-
AiTb Ha LY nNpsamii Taky Touky C, WwWob cyma BiacTaHen
AC + CB byna HaimeHworo (puc. 158).
Po3s'a3aHHs

TTposenemo 3 Touku A nepneHaukynsp AO po nps-
MOT ¢ i BiAKNAAEMO Ha MOro NpOAOBXKeHHi BiApi-
30k OA;, wo popisHroe AO. [Ins 6yab-aKkoi Toukm C nps-
MO ¢ NPAMOKYTHi TpUKYTHUKM AOC i A;OC pisHi 3a
ABOMA KaTeTamu, 3Biaku AC = A,Ci AC+ CB = A,C + CB.
OuyeBUAHO, WO 3a HACNIAKOM 3 HepiBHOCTI TPUKYTHU-
Ka cyma A;C + CB byne HaMMeHLWOO Yy BUNAAKY, KOMU
TOYKU A;, C i B nexaTumyTb Ha OAHIY npamin. Takum
UMHOM, LWYKAHA TOYKA Mae 6yTU TOUKOO MepeTuHy Bia-
piska A;B 3 npamoto c.

3ayBasKHMoO, 1110 B yMoBax Iriel sagaui mpami AC
i CB yTBOpPIOIOTH i3 mpaMoio ¢ piBHiI KyTu. Came Tak
MIOIINPIOETLCS IIPOMiHb CBiT/IA, IO BUXOAUTH 13 TOU-
Ku A, BimOMBaeThCA Bif mpaAMoOi ¢ i moTpamisge B TOY-
Ky B. @DisuKy B TaKOMY pasi KaKyTb, IO KyT IaIiH-
Hs CBITJIOBOTO IIPOMEHS JOPiBHIOE KYTY BigOmMBAHHSI.
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479.

480.

3anumaHHa U 3a0avi

YcHi Bnpasu

HasgsiTs:

a) HaO6iabIry cropony TpukyTHuka DEF, axmo L D</LE</ZF;
0) HailiMmeHIU#N KyT TpukyTHuUKA MNK, axmpo MK >NK > MN .
3 onHiel BEPIINHN TPUKYTHUKA IIPOBELEHO MeAiaHy, OiceKTpucy i Bu-

COTYy, IPUYOMY *KONHI OBa 3 IMX BiapiskiB He 30iratorbed. AKuil i3 mux
BigpiskiB € malimeHIIIM?

481.

482.

Busnaure:

a) UM MOKYTh CTOPOHM TPUKYTHMUKA mopiBHIOBaTH 13 cMm, 20 cm
i 6 cm;

0) uYm MOKe CTOPOHA TPUKYTHUKA CTAHOBUTHU IIOJIOBHUHY HOTO Iepu-
MeTpa;

B) UM MOXKYTb CTOPOHUW TPUKYTHHKA BigHOCHUTHCA AK 2:3:5;

) UM MOKe OCHOBa PiBHOOEAPEHOro TPUKYTHHUKA OyTHM BTPUUi
OisbImoro, HiK 6iuHa cTopoHa?

YV tpuryraury ABC cropona AC Haiimenmia. Yu moxke KyT B GyTu

npaMuM abo Tynum? Bigmosigbs oOr'pyHTyIiTE.

483.

VYV piBHOOEIpPEHOMY TPUKYTHHUKY OJHA CTOPOHA HopiBHIOE 16 cM,

a imma — 5 cM. 3HaWAITh HOBKUHY OCHOBU TPUKYTHHUKA.

\

484,

485.

MpadiuHi BNpaBwm

Haxpecaite Tpukytauk ABC, y akomy £C=100°.

a) HassiTe HaibGiJBINY CTOPOHY TPUKYTHUKA I IE€peBipTe CBOIO
BiATIOBiZb 3a JOIOMOIOI0 BUMipIOBaHb.

0) BumipsiiTe BCci cTOpOHM TPUKYTHUKA i II€PEBipTe, U BUKOHYETHCS
HepiBHICTh TPUKYTHUKA IJIA CTOPiH TpuKyTHUKA ABC.

B) Kopucryiounchk pesyibTaraMu BUMipIOBaHb, HA3BITH HAWMEHIIHI
KYT TPUKYTHUKA.

HaxkpecmiTs roctpokyTuuit TpuKyTHUK ABC.

a) BuwmipsiiTe KyTu TPUKYTHUKA ¥ BUBHAUTE 1OT0 HANOiAbITY i Hali-
MEHIIIY CTOPOHU.

0) IIpoBexiTe memiamy BD. S3amuiiliTh HEePiBHICTh TPUKYTHUKA OJIS
croporu BD y tpukytaukax ABD i CBD.
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PiBenb A
486. YV tpuryrtaury ABC AB=3,3 cwm, BC:?% cM, ACzS% CM.

HagzBiTh HAWOIIBININN KYT TPUKYTHUKA.
487. V tpurytaury ABC AB<BC, L A< /B . Hassirs HaliMeHIINI
KYT TPUKYTHUKA.
488. Y npamoxyTHoMy TpukyTHUKY ABC / B< /C, AB< BC . Ha3sBiTh
rilloTeHy3y TPUKYTHUKA.
489. 3uaiifiTh CTOPOHY PiBHOOEAPEHOTO TPUKYTHUKA, AKIIO AB1 iHIIi #oro
CTOPOHU JTOPiBHIOIOTD:
a) 14dcmi6 cmg
6) 5cmi 10 cm;
B) 3cmi4 cm.
490. 3gaiigiTs nepuMeTp PiBHOGEAPEHOI'0 TPUKYTHUKA, IBi CTOPOHU
SKOT'0 JOPiBHIOIOTL 2 cM i 7 cM.
491. Touka Ha OCHOBI PiBHOGEAPEHOr0 TPUKYTHUKA, BiAMiHHA Bij BepIu-
HU, CIIOJyYeHa 3 BePIIMHOIO, IIPOTUIEKHOI 0CHOBL. JloBeniTh, 110 oTpuMa-
HU¥ BiIpisok MeHIUI 3a OiYHY CTOPOHY TPUKYTHUKA.
492, MosexiTh, 110 KOKHA CTOPOHA TPUKYTHUKA Oijblla, HisK PisHUIA
IBOX iHIITMX CTOpPiH.
493. Mosexits, mo Touku A, B i C jexarh Ha OLHIiN mpaAMiil, AKIIO
AB=12,3 ¢cm, BC=9,7 cm, AC=2,6 cwm.
494, Busuaure, um JexxaTh Touku A, B i C Ha ogHill npamiii, AKIimo:
a) AB=7,5 cm, BC=8,3 cm, AC=11,5 cwm;
6) AB=16,3 cm, BC=0,8 cm, AC=15,5 cwm.

PiBeHb b
495, ¥ pisnobegpenomy TpuxkyTauky ABC AB>BC, /B> /A . Hassits
OCHOBY TPUKYTHHKA.
496. YV tpukytEury ABC L A=/C . HasBire HalIMEHIINNI KyT TPU-
KyTHUKa, Axkmo AC< AB.
497. CropoHa piBHOOEAPEHOr0 TPUKYTHUKA HAa 3 cM Oliblla 3a iHIIY
CTOPOHY. 3HAHAITH yCi CTOPOHM TPUKYTHUKA, SAKIIO HOT0 IIEPUMETP
nopiBuioe 18 cm.
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498. IlepumeTp piBHOGEAPEHOI0 TPUKYTHUKA NOpiBHIOE 70 M. SHAKIITE
CTOPOHU TPUKYTHUKA, SKIIO OAHA 3 HUX AopiBHIOE 10 M.

499, [IBi cTOpPOHM TPUKYTHMKA HOpiBHIOIOTHL 1,2 M i 0,4 M. 3HalgiThH
IOBXXUHY TPETHOI CTOPOHU, SKIMO BOHA BUMIPIOETHCHA ITiJIMM YHCJIOM
MeTpiB.

500. osezits, 110 MeLiaHa TPUKYTHUKA MeHIIA, Hi IOJOBHHA HOr0 Ie-
pumeTpa.

501. MoseniTh, 110 KOMKHA CTOPOHA TPUKYTHUKA MEHIIA, HiXK ITOJIOBHHA
ioro mepumeTpa.

PiseHb B

502. ¥V npamorxyraOomy TpukyTHUKY ABC Bigpisok CD — 6GicekTpuca, mIpo-
BeJleHa 3 BepIIMHU OpaAMoro kyra. HasBiTe HaliMeHIITy CTOPOHY TPUKYTHU-
Ka, akimo Kyt CDA Tynuii.

503. V upamMokyTHOMY TPUKYTHUKY ABC 10 rimoTeHysu IIpOBeIeHO
Bucoty CD. Ha3BiTh HaliMeHININ#N KyT TPUKYTHUKA, AKI0 AD < BD.
504. Bucora TYIOKYTHOrO TPUKYTHUKA, IPOBEAEHA 3 BEPIIUHU T'OCTPOTO
KyTa, JEXXUTb 1103a TPUKYTHUKOM. [{oBemiTh.

505. Tano momarui umecna a i b. Bigomo, 1110 icHye TPUKYTHUK 3i CTOpOHA-
Mu a+5b, ba+6b i 3a+2b. fxe 3 ynucesn Oinbmre: a um b?

506. [IBi cTOpoHM TPUKYTHHUKA AOPiBHIOIOTEL a4 i b (a > b) . Y aKux me-
JKaX MOYKe 3MiHIOBaTUCS:

a) OBKUMHA TPETHOI CTOPOHU;

0) mepuMeTp TPUKYTHUKA?
507. osenirs, 1m0 MegiaHa TPUKYTHUKA MeHINA, HijK IiBCyMa CTOPIiH,
MiK AKMMM BOHA IPOXOJUTH.
508. MlosexitTs, 110 cyMa BHCOT TPUKYTHHUKA MEHIIA, HiX Horo mepu-

MeTp.
~
\J NMoBTOpeHHA nepea BMBUYEHHAM §19

TeopeTnyHnn martepian
e KOJIO i KpyTr [ 5 KJac; 1. 12.2]

e BJIACTUBICTL MefiaHM, OiCEKTpPHUCH W BUCOTHU
piBHOOEIPEHOr0 TPUKYTHHUKA
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3apaui
509. Ha muomuni noszadeno Touky O. CKiIbKM TOUYOK, BifmaieHUX Bif
rouku O Ha 3aJaHy BifcTaHb a, iCHyE:

a) Ha npoMeHi 3 mouatrkom O;

0) Ha mpAMil, II0 IPOXOAUTH uepe3 TouKy O;

B) Ha JBOX NIPSIMUX, II0 IIepeTHHAOTheA B Touri O;

I) Ha IJIOMIMHI?
BucioBiTe npunyineHHs.
510. IIpawmi a i b neperunaroTbea B Touni O. Ha mpawmiii a Big Touku O
Bimkmageno piBui Bigpisku OA i OC, uma mpawmiit b — piBHi Bigpisku OB
i OD. 3anuritek yci yTBOpeHi mapm piBHUX TPUKYTHUKIB i J0BemiTh IXHIO
piBHICTB.

OHANAUH-MpeHYBAHHS ONs1 ni020moBKU 00 KOHMPObHOI pobomu Ne 3

3adavi 019 ni020moBKU 00 KOHMPObHOI pobomu N¢3

1. Busnaure, uu € mapajeJbHUMU OpAMi a 1 b, akmo £1=36°, a xyT 2
B 4 pasu MeHIHU#, HiK KyT 3 (puc. 159).

2. 3HaigiTh yci KyTH, YTBOPEHi B Pe3y/bTaTi MEePeTUHY ABOX IIAPAJIeNhb-
HUX NPAMUX CiUHOIO, AKIIO BHYTPIilIHi OZHOCTOPOHHI KYTU BiTHOCATHCS
ag 11:25.

3. 3Bmaligite Ky TpuKyTHUKA ABC, aKIo KyT A Ha 35° MeHIINi, Hix
KyT B, a kyt B Ha 25° Gijbmuii 3a Kyt C.

4., Bicexrpucu KyTiB A i C Tpukyrauka ABC neperunaoThes B Touli O,
ZAOC =100°. 3uatigits L ABC .

5. [osexirs, mo Tpuxkytunku ABD i DCA pisui, aximo £B=/2C=90°
i AO=DO (puc. 160).

6. VY tpurkyrauxky ABC C=90°, LADB=120°, ZABC=60°,
AD =16 cwm (puc. 161). 3uaiigits CD.

. 23/ B¢ B
, / M N
7 A D ¢ D A

Puc. 159 Puc. 160 Puc. 161
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Miocymku
MIACYMKOBUI Ornag PO3Aainy Ii

TPW O3HAKW PIBHOCTI TPUKYTHUKIB

Ilepwa osnaxa
(3a mBOMa CcTOpPOHAMU
I KyTOM Mi’K HUMMN)

AxImo aBi cTopoHU W KyT MisK
HUMU OJHOTO TPUKYTHUKA
BiITIOBiTHO MOPiBHIOIOTH JBOM

CTOPOHAM i KYTy MiK HUMHU
IPYToro TPUKYTHUKA, TO TaKi
TPUKYTHUKY PiBHIL

Apyza o3naxa
(3a CTOPOHOIO Ta IIpU-
JerIuMu OO0 Hel Ky-

dAxio croporma Ta mpuiaerii
0 Hel KyTH OJHOTO TPUKYT-
HIKAa BiMOBiTHO TOPiBHIOIOTH

TaMI)

CTOPOHi Ta ImpujerauM mo Hei
KyTaM IPYyroro TPUKYTHUKA,
TO TaKi TPUKYTHUKU PiBHIi

Tpemasa osnarxa
(3a TprOMA CTOPOHAMN)

SIKII0 TpuU CTOPOHU OIHO-
ro TPUKYTHUKA BiAIOBigHO
JIOPiBHIOIOTH TPHOM CTOPOHAM

PPDPD

IPYroro TPUKYTHUKA, TO TaKi
TPUKYTHUKYU PiBHIL

PIBHOBEPEHUM TPUKYTHUK

PIBHOCTOPOHHIV TPUKYTHUK

PiBHOOegpeHMT TPUKYTHUK —
TPUKYTHUK, ¥ SKOr0 OBi CTOPOHU
piBHi.

VY piBHOOGEIPEHOMY TPUKYTHUKY KY-
TH IIPX OCHOBi piBHI.

AKmo y TPpUKYTHUKY OBa KyTH
piBHi, TO BiH piBHOGEIPEHMI

PiBHOCTOpPOHHII TPUKYTHUK — TpU-
KYTHUK, y AKOTO BCi CTOPOHM DiBHI.
Y piBHOCTOPOHHBOMY TPUKYTHUKY
BCi KyTHu piBHi.

SAKIo B TPUKYTHUKY BCi KyTU PiBHI,
TO BiH PiBHOCTOPOHHIM
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Po3ain Il. TomkyTHUKK. O3HaKM PIBHOCTI TPUKYTHWKIB

MEJIAHA, BICEKTPUCA N BUCOTA TPUKYTHUKA

MenmiaHoro TpUKyT-
HUKA HAa3WBAETHCA
BiZIPiBOK, IO
CITOJTyYa€ BEPIITUHY
TPUKYTHUKA i3 cepe-
JUHOIO IPOTHUJIEKHOL
CTOPOHU

/D

BicekTpucoro TpuxryT-
HUKa HAa3WBAETHCS
BiZIpisoK OiceKTpucu
KyTa TPUKYTHUKA, IO
CIIOJTyYa€e BEPIIINHY I1HO-
ro KyTa 3 TOUYKOI0 Ha
MIPOTHUJIEKHIN CTOPOHI

/I

Bucororo TpuKyTHUKA
Ha3WBAETbCA IIEPIIEH-
IUKYJIAP, IPOBEIEHUN
i3 BEPIIIMHU TPUKYT-
HUKA 0 IIPAMOIl, II0
MiCTUTH H1OTO IIPOTH-
JIEXKHY CTOPOHY

BJIACTUBICTb MELIAHW, BICEKTPUCK A BUCOTU
PIBHOBEAPEHOIO TPUKYTHUKA

IO OCHOBH, 30iraroTbCsA

Y piBHOOeIpEeHOMY TPHUKYTHHKY MefiaHa, OiceKTprca i BHUCOTa, IPOBEHEH

O3HAKW NMAPAJIEJIbHOCTI
OBOX MPAMUX,
O NMEPETUHAIOTbCA TPETbOIO

BJIACTUBOCTI KYTIB,
YTBOPEHWUX MPW MEPETUHI
MAPANEJIbBHUX NPAMKUX CIYHOIO

Axio mpu mepetuHi
IBOX IIPAMUX TPETHOIO
BUKOHYETHCA IIPUHANMHI
ofHa 3 YMOB:

1) BHyTpimHI
PiBHOCTOPOHHI KyTHU
piBHi;

2) cyma BHYTPilIHiX
OOHOCTOPOHHIX KYTiB
nmopiBaioe 180°;

3) BimmoBimHI KyTH
piBHi,
TO MPAMI mapajeJabHi

/7/L/

/

/

/
/
N
7
7

A

Axmio ciuna meperu-
Hae ABi mapaJjiesbHi
pAMi, TO:

1) BHyTpimHI
PiBHOCTOPOHHI KyTHU
piBHi;

2) cyma BHYTPilTHiX
OOHOCTOPOHHIX KYTiB
nmopiBuioe 180°;

3) BimmoBimHI KyTH
piBHi
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MEPMNEHOUKYNAPWU | BIACTAHI

Teopema npo icnyeéanusn i edunicms nepnenOuUKYiAPHOL NPAMOL
Uepes Oyap-AKYy TOYKY IJIONIMHYU MOYKHA IIPOBECTH IIPAMY, IEPIEHAUKY-

JISAPHY [0 MaHOI, i TiIbKU OTHY

A Bincrans Big TOUKH a A Bigcraus misk mapaJsieTbHU-
IO TIPAMOI — JIOB:KIHA [T MM OpAMMMM — BiJCTaHb
IepIeHauKYIApa, Bi OyIb-AKOi TOUKM OmHiel

Z B IIPOBEIEHOro 3 JaHOI b [1__ 3 IuX OpAMUX [0 APYTol
TOUKHU [0 JAHOI IIPAMOI B IpPAMOL
CYMA KYTIB TPUKYTHUKA

Cyma KyTiB TPUKYTHUKA
mopiBaIoe 180°

2
1 3

L1+ 22+ 23=180°

CyMa 30BHIIIHIX KYTiB TPUKYTHU-
Ka, B3ATUX 10 OJHOMY IPHW KOKHIl
BepIINHi, JopiBHIOE 360°

5
4
6\
Z4+/5+ 26 =360°

O3HAKW PIBHOCTI NMPAMOKYTHUX TPUKYTHUKIB

3a 0éoma AxIo ABa KaTeTH OZHOT'O IPAMO-
Kamemamu KYTHOI'O TPUKYTHHUKA BiJAIOBiTHO
JIOPiBHIOIOTH JBOM KaTeTaM APYIOoro
MIPSMOKYTHOTO TPUKYTHUKA, TO TaKi
4 ' TPUKYTHUKU PiBHI
3a kame- AKImo xKaTer i mpUIErINii 10 HbOT'O I'0-
mom i npu- CTPUI KYT OSHOTO MPSIMOKYTHOI'O TPH-
neznum KYTHUKA BiJTIOBiHO MOPiBHIOIOTH Ka-
zocmpum TeTy I IIPUJIETJIOMY 0 HbOT'O TOCTPOMY
Kymom 1, al KyTy APYTroro mpsiMOKYTHOTO TPUKYT-
HHUKa, TO TaKi TPUKYTHUKU PiBHi
3a kame- Axrmo kater i mporTunaeKkHUN oMy
mom i npo- KYT OJHOTO IPSIMOKYTHOT'O TPUKYT-
munexiHum HIKA BiJMIOBiIHO JOPiBHIOIOTH KaTETy
Kymom W TIPOTUJIEIKHOMY MOMY KYTY OPYTOr0
al al MIPAMOKYTHOT'O TPUKYTHUKA, TO TaKi
TPUKYTHUKYN PiBHIL
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Po3gin Il. TpmkyTHUKK. O3HAKW PIBHOCTI TPMKYTHUKIB

O3HAKW PIBHOCTI NPAMOKYTHUX TPUKYTHUKIB (npopoBeHHs)

3a zinome- SAxImo rimorenysa i rocTpUil KyT
HY3010 ONHOTO MPSIMOKYTHOTO TPUKYTHUKA
il 2ocmpum BIJTIOBIAHO MOPiBHIOIOTH TiIIOTEHY3i
Kymom W TOCTPOMY KYTY APYTOTO IPSIMO-
n n KYTHOTO TPUKYTHHUKA, TO TaKi TpH-
KYTHUKU PiBHI
3a zinome- SAxIo rimorenysa i KaTeT OmTHO-
HY3010 T'0 MPSIMOKYTHOT'O TPUKYTHUKA
il kamemom BiITTOBiTHO JTOPiBHIOIOTH TiTIOTEHY31
¥ KareTy APyroro mpsSMOKYTHOTO TPU-
[ 14 [1 4 KyTHUKA, TO TaKi TPUKYTHUKU PiBHL

NPAMOKYTHUW TPUKYTHUK I3 KYTOM 30°

rinoTeHy3u

Y OpaAMOKYTHOMY TpPU-
KYTHUKY KaTeT, IPo-
TunaeRHun KyTy 30°,
JIOPiBHIOE TOJIOBUHI

N

a

a

SKII0 KaTeT IPSIMOKYTHOTO
TPUKYTHUKA JOPiBHIOE
IIOJIOBUHI TillOTEHy3u, TO KYT,
MPOTHJICKHUI IILOMY KaTeTy,
mopiBaIoEe 30°

CniBBIAHOLWIEHHA MI)K CTOPOHAMMW | KYTAMU TPUKYTHUKA

Y TPUKYTHUKY:
1) mpoTu GiJIBIIIOI CTOPOHU JIEKUTH OGi/IBIITUI KYT;
2) mpoTu OiJIBIIOro KyTa JEeKUTh 0iJbIla CTOPOHA

HEPIBHICTb TPUKYTHUKA

Y TPUKYTHUKY KOXKHA CTOPOHA MEHIIA 3a CYMYy JABOX iHIIIMX CTOPiH

? KoHTponbHi 3anutaHHA

HWN=

MEePIeHINKYJIAPHOI IO TAHOI.
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. MaiiTe o3HAUEHHA TPUKYTHUKA.

. $§xi @irypu HasumBaioThLCA PiBHUMU?

. CdopmystioiiTe i1 JOBEIIiTh IMEPINY 03HAKY PiBHOCTiI TPUKYTHUKIB.

. CdopmyioiiTe i OBEJITH TeOPEMY IIPO iCHYBaHHSA i €IMHICTD IIPSIMOI,
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Mipcymkn

5. [laiiTe o3HAYeHHS MEPIEHAUKYJISIpA ¥ BiZCTaHI BiJ TOUYKHU J0 MPSIMOI.
6. CoopmymroiiTe i HOBEAITh APYTY O3HAKY PiBHOCTI TPUKYTHUKIB.

7. [laiiTe o3HaueHHs PiBHOOEAPEHOr0 TPUKYTHUKA. 1K Ha3MBaIOTLCS IO-
'O CTOPOHU?

8. C@opmymoiiTe I KOBeLiTh BJIACTHBICTE KYyTiB PiBHOOEIPEHOrO TpHU-
KYTHHUKA.

9. CdopmymoiiTe I KOBELITH 03HAKY PiBHOGEAPEHOr0 TPUKYTHUKA.

10. [TaiiTe 03HAYEHHS PiBHOCTOPOHHBLOI'O TPUKYTHHUKA. CHopMytonTe Horo
BJIACTHUBICTH i O3HAKY.

11. Haiire o3HaueHHA MeiaHM, OiCEKTPUCH ¥ BUCOTH TPUKYTHUKA.

12. CpopmyroiiTe i JoBeIiTH BJIACTUBICTh MeqiaHN, GiCEKTPUCH Ta BUCOTH
piBHOGEIPEHOT0 TPUKYTHUKA.

13. Copmy.roliTe i NOBeAiTH TPETIO 03HAKY PiBHOCTI TPUKYTHUKIB.

14. TlosicHiTH 3a PUCYHKOM, AKi KyTH NpU JBOX HNPAMUX 1 ciuHiii Haswu-
BAIOThCSA BHYTPIIIHIMU PiSHOCTOPOHHIMM, BHYTPIiIIHIMU OJHOCTOPOHHIMU,
BiATIOBimHUMMA.

15. CoopmymioiiTe I HOBELITH 03HAKY IapaJIeIbHOCTL ABOX IPAMUX, AKi
IIePeTUHAIOTLCA TPeThoio. ChopMy ioiiTe HACTIAKY 3 IIiel TeopeMu.

16. CdopmyroiiTe TeopeMy IIPO iCHYBAHHA i € AMHICTH IPAMOL, IapaeJIbHOL
IaHil, i J0BemiTh iCHYBaHHSA TaKOl IPAMOI.

17. CoopmytroiiTe i [OBEIITH BIACTUBOCTI KYTiB, yTBOPEHUX IIPU IIEPETHHI
mapajeJbHUX IPAMUX CiUHOIO.

18. HosenitThs Teopemy IIpo BifcTaHi BiJ TOYOK IPAMOI A0 mapajeabHol Ii
npamoi. [aiiTe o3HaueHHA BificTaHi MiK mapaJie ITbHUMU TPAMUMU.

19. Cpopmy.oiiTe I HOBEAIiTH TEOPEMy IIPO CYMY KYTiB TPUKyTHHEKA. SIKi
HacIigKku BoHa Mae?

20. HassiTh BUAU TPUKYTHUKIB 34 BEJIMUYUHOI KYTiB.

21. [aiiTe 03HAYEHHS 30BHIIIHBOIO KYyTa TPUKYTHUKA.

22. CdopmyoiTe i JOBEAITh TeOPEMY IIPO 30BHIIIHIN KYT TPUKYTHHUKA.
23. Ik Ha3UBAIOTHLCA CTOPOHU IPAMOKYTHOI'O TPUKYTHUKA?

24, CdpopmymioiiTe 03HAKY PiBHOCTI IPAMOKYTHNX TPUKYTHUKIB. [[oBemiTh
PiBHiCTH IPAMOKYTHUX TPUKYTHUKIB 3a TiNIOTEHY30I0 I KaTeTOM.

25. CdopmyaioiiTe BIACTUBICTL IPAMOKYTHOTO TPUKYTHUKA 3 KyToMm 30°.
26. CopmyurtoiiTe i [0BeAiTh TeOPEMY PO CIIiBBiJHOIIEHHS CTOPIiH i KyTiB
TPUKYTHHKA. IKi Hacaigku BoHa mae?

27. CoopmymroiTe i HOBeAiTh HEPiBHICTh TPUKYTHUKA.
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Po3gin Il. TpmkyTHUKK. O3HAKW PIBHOCTI TPMKYTHUKIB

-|+ HNopaTkoBi 3ajaui

158

511. Josenirs piBuicts TpukyTHUKiB ABC i A,B,C,, aKIIO:

a) AB=AB,, LA=/A =85°, LB=40°, ZC, =55°;

0) AB=AB,, BC=B(C,, £LB=30°, LA =72°, ZC, =T78°.
512. Yepes BepIIMHEYM TPUKYTHUKA IIPOBEJEHO NPAMI, IapaJejbHi IpoTH-
Je:KHUM cTopoHaM. CKiNIbKM TPUKYTHUKIB, IO AOPiBHIOIOTH JAHOMY, IIpU
LoMy yTBOopuJocA? JloBemiTh IXHIO PiBHICTb.
513. Kyt ofHoro 3 ABOX piBHUX TPUKYTHHUKIB [OPiBHIOE CYyMi ABOX KYTiB
JIPYyToro TpUKyTHUKA. [{oBeIiTh, 10 I1i TPUKYTHUKYU IIPAMOKYTHI.
514. V rpuryraukax ABC i MNK AB=MN, L/A=/M, /B#/N.
Yu moxe TpukyTHuUK ABC nopiBHIOBATHM TPUKYTHUKY 3 BepIInHA-
mu M, N, K?
515. Yorupu mapajiebHi IpAMi MePeTUHAOTh TPUKYTHUK. [[oBemiTh, 110
IPUHAWMHI OfHA 3 HUX He MPOXOAUTH Uepes BEPIUHY TPUKYTHUKA.
516. CTtopoHM TPUKYTHHKA JeKaTh HA IPAMUX, KYTH MiX SKAMH
mopiBuiolTs 20°, 30° i 50°. 3HalAiTL KyTH TPUKYTHUKA.
517. Yu Mo:xyTh 0iCEKTPUCH ABOX KYTiB TPUKYTHUKA OYTH B3a€MHO IIEp-
MeHIUKyIApHUMU? BifmoBias oOrpyHTYyITE.
518. Josexirs, 1110 ABi BUCOTH TPUKYTHUKA HE MOXKYTh TOUKOIO IIEPETHUHY
JinuTucsa HABIILJI.
519. Josexirs piBHICTL piBHOOEAPEHNX TPUKYTHUKIB 34 GIUHOI0 CTOPOHOIO
¥ KYTOM IIPH OCHOBIi.
520. Tpukyrauxku ABC, BCD i DCE pisHOCTOpOHHI. J[0BEIiTH:

a) mnapaJseabHicTh npamux AE i BD;

0) piBHicTs TpukyTHUKIB ABD i EDB;

B) piBHicTh TpukyTHUKIB ABE i EDA.
3HalAITh KyTH TpUKyTHUKA ABE.
521. Tpurkyrauku ABC i AB,C piBui, npuuomy Touku B i B, sexaTb
o pisui 60KM Bix mpamoi AC. {oBeniTs, 1110 MEePIEHINKYIAPU, ITPOBEAEHI
3 Touok B i B, po npamoi AC, MaroTh CIiIbHY OCHOBY.
522. IIpsma CD mepneHAMKYJIAPHA IO Bifpiska AB i mpoXoauTh uepes
tioro cepenuny. JoBeniTs piBHicTh TpuKyTHUKIB ACD i BCD.
523. IIpawmi a i b mapaJenbHi, AKINO OyIb-AKA IPAMA, 1[0 IePeTUHAE IIPs-
My @, nepetuHae i mpamy b. lloBemiTs.
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524, Touku A i B nexarh 1o oguH OiK Bif IpsaAMOl ¢ Ha piBHUX BigcTaHax
Big mei. losenits, ujo AB|a.
525. Pisui Bigpisku AB i CD mepermHaioThesa B Toulli O I migATbCca
Hero y BigHomenHi AO:OB=CO:0D . Ilpami AD i BC nepeTuHaioThCA
B Touri M. [loBexiTh, mo TpukyTHUK DMB € piBHOOEAPEHUM.
526. Oxun i3 KyTiB TPUKYTHUKA AOPiBHIOE O, . SHAWAITH KYT Mid IPAMU-
MU, AKi MiCTATHL BUCOTH, IIPOBEIEHI 3 BEPIINH ABOX iHININX KYTiB.
527. Kyt mix BHCOTOIO i GiCeKTpPHUCOI0, IPOBEIEHUMU 3 BEPIINHU OLHOI'O
3 KyTiB TPUKYTHUKA, TOPiBHIOE IOJOBMHI Pi3HUII MBOX iHINMUX KYTiB TPU-
KyTHUKA. [[0BemiTh.
528. Meniana AM tpurkyrtuurka ABC neprneHIuKyJIApHA 10 Horo GiceKTpu-
cu BL. 3natigite BC, akmo AB=3 cwM.
529. Ilepnesaurynsp, IpoBefeHuil i3 BepmuHu A TpuryTHuka ABC mo
Mmenianu BM, ninuTs 1Mo Mefiany HaBmia. 3HaigitTe AB, axkmo AC =10 cwM.
530. Yepes Bepmunau A i C rpukytauka ABC mpoBeneHo IpaMi, AKi € mep-
MeHAUKYJIApHUME 10 OiceKkTpucu KyTa ABC Ta mepeTmHaioTh mpomeni BC
i BA B Toukax K i M BigmosigHo. 3HAHIITH HOBXKUHY CTOPOHU AB, SKIIO
AM =2 cm, BC=7 cMm. CkinbKHu po3B’a3KiB Mae 3amaua?
531. V mpuxkyrauky ABC AB< BC< AC . OnuH i3 KyTiB TPUKYTHUKA
BABiui MeHmuit 3a apyrui i ma 100° meHinuii, HiK TpeTi. SHAHIITH
KyT B.
532. osexiTs, 110 BigcTaHb MiK OyAb-AKMMH ABOMA TOUKAMH, AKi Je-
JKaTh Ha CTOPOHAX TPUKYTHUKA, He OiJbIlla, HidK HaWOiabIIa 3 TOr0 CTOPiH.
533. Busmaure, CKiIbKM TPUKYTHUKIB MOXKHA CKJIACTH 3 BiApiskiB 3aB-
TOBXKKU:

a) 2, 3,4, 5;

0) 2,3,4,5,6, 7.
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Po3gin Il. TpmkyTHUKK. O3HAKW PIBHOCTI TPMKYTHUKIB

ICTOPUYHA OOBIOKA

Axciomu EBkaima. Axciomu, copmynvoBani EBKaimzom,
JIATJIA B OCHOBY CYYAaCHOI reoMeTpii. YueHi HpOTArom OiJbII AK
JIBOX THCSY POKIB JOCTIIMKYyBaau, UM MOMKHA JJOBECTH JEAKi 3 eB-
KJIiJOBUX MHOCTyJaTiB (aKcioMm), cmupatounch Ha iHImi. OcobiuBy
yBary ImpuBepTaJja aKcioma mapajielbHUX OpaMux (axcioma Es-
kaiga). Cepen BUAATHUX Te€OMETPiB JaBHUHM He 0ysI0, MaOyTh,
JKOIHOr0, XT0 6 He cIpoOyBaB moBecTH ii AK Teopemy. I TiibKu
Ha mouaTky XIX cr. pociiicbkuit marematuk Mwukosa IBaHOBIY
JlobaueBcbkuii (1792—1856) moBiB, 110 1[I0 aKCiOMYy HEMOIKJIMBO
BHBECTHU 3 iHIIIMX aKcioM.

Adinceka mromaa (itan. Scuola di Atene) —
(pecka podoru Padaensa y BatukaHcbKOMY
mmaJiairi.
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HeeBraigoBa reomerpis. JlobaueBcrKuUil CTBO-
puB iHIIY, HeeBKJimoBy reomerpito. 3a Jlo6aues-
CBbKUM IIPpAMAa, AKa IapaJiejibHa JaHill mpAMii i mpo-
XOJUTH Uepes NaHy TOUKY 11034 Hel, He eauHa. Biib-
IIiCTh CYYAaCHUKIB Ie BiZKPUTTA He MpuiHAIU. Tara
caMa JoJid CHiTKaJa i po0oTH iHIINX HAYKOBI[iB, SKi
ollep:KaJii aHAJOTiUHI pesdyabraTu: yropua SlHomra
Boapai (1802-1860) rta mimma Kapia I'ayca (1777—
1855). Jluire uepes cTOJITTA HEEBKJIiTOBY TeOMETPii0
BUBHAJM 1 OIiHWJIN AK BUJATHE HAYKOBE BiJKPUTTH.

CraHOBJIEHHA TeOMEeTPHUYHOI AKCiOMaTHKH.
Y XX cr. mocuaimkeHHS OUTAHb aKCiOMATHUUYHOI IIO-
OymoBu reomeTpii BHHINIM Ha SKiCHO HOBUII PiBEHB.
Himenwskuit marematur Iasig I'insoept (1862—1943)
ys3araJbHUB i BIOCKOHAJUB CHUCTEMY €BKJiTOBHUX
aKciom. ABTOpPCHKUII BapiaHT T€OMETPUYHUX aKCioM,
pospobiennii Ha ocHOBI mpanb EBKiima it I'inbbepra,
3aIlIponoHyBaB HAaIll cuiBBiTum3HUK Oiekciii Bacuiabo-
Buu Iloropemos (1919—2002).

l'eomeTtpia TpukyTHHKiIB. EBKJIig BBiB MOHATTA
PO piBHiCTH reomeTpuuHUX (iryp, AKi cymimarorbea
HaKJaJaHHAM. ¥ [OOCHiKeHHAX AAaBHBOTPEIbKUX
reoMeTpiB 6araTo 3amady i TeopeM 3BOAUJIOCS IO IO-
BeleHHA PiBHOCTI TPUKYTHUKIB (HOBegeHHSA APYyroi
O03HAKM PiBHOCTI TPUKYTHUKIB IpUINCYIOTHL Pasecosi).
TI'peku 3HaMM i TeopeMy PO CyMy KYTiB TPUKYTHUKA
(BoHa BIIepIIe 3yCTPivaeThcsa B KOMeHTapsaXx IIpox.ja
mo «Hauam» EBkiaima).

Ha TPUKYTHUKH.

M. I. Jlo6aueBcbkumn

Oasig Finb6epT

TI'eomeTpia TPUKYTHUKA CTaJjia OCHO-
BOIO [IJIsI BUBUEHHS CKJAIHIIIINX BUIiB
MHOTOKYTHUKIB, IKi MOKHA PO3OUTH
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Po3gin Il. TpmkyTHUKK. O3HAKW PIBHOCTI TPMKYTHUKIB

./ Temaruka nosigomneHb i pedepariB
po posginy Il

1. EBriiz AnexcanapificbKuili — 3aCHOBHUK Cy4acHOI reomeTpii.
2. M. 1. JJoGaueBchbKuiI — pedopMaTop reoMeTPUYHOl HAYKH.

3. Osmaku piBHOCTI Jya pisHMX BuAIB TpuKyTHuKIiB. IIpukaaznni sagaui,
TIOB’A3aHi 3 PiBHICTIO TPUKYTHUKIB.

4. HepisHoCTi B TPUKYTHUKY Ta ixHi Hacaigxku. HalKoporini miaxu Ha
ILJIOIIIMHI.

5. Jlosemenus i cupocryBanHA. Jloriuni ocHOBM Teopil aprymenTarrii.

6. Iloxin i Knacu@ikamis IOHATE.

PekomeHpoBaHi gkepena iHpopmauii
1. Bess I II. I'eomeTpis Tpukyrauxa. — K. : Temesa, 2005.
2. Termanosa A. II. Jloruka. — M. : Ipoda, 1995.

3. Teiizep I. . Ucropus maremaruky B mKoje. VII-VIII xa. — M. :
IIpocsermenue, 1982.

4, TIurepuer-Gidmiorexa MITHMO : http://www.mccme.ru/free-books/

5. Kymmnip I. A. TpuxkyTHuK i TeTpaeap B 3agauax. — K. : Pag. mxk., 1991.
6. Maremaruuna xpecromaria. T. 1, 2. — K. : Paz. mx., 1970.

7. Xouopxoscobkuii B. Mukona Isanosuu Jlo6aueBchrkuii. — K. : Pag.
K., 1950.

8. Illapeirun U. @. Teomerpus 7-9. — M. : IIpoda, 1997.

L Bideomamepianu 3a po3dinom i
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Po30in Il
Kono i kpye. reomempu4Hi nobydosu

§ 19. Kono i kpye

§ 20. lomuyHa 00 Koaa, ii BAacmusicmb
ma 03HAaKa

§ 21. 3adaya Ha nobydosy ma ii po3B'a3yBAHHS.
OCHOBHI 3a0a4i Ha nobydosy

§ 22. Teomempu4He Micue moy4ok

§ 23. OnucaHe i BNUCAHE KOA MPUKYMHUKA
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164

Hexaii y npupoai He icHyBaJio 0 KOJHOTO Kpyra
abo TPUKYTHUKA, 1 BCce-TaKM iCTUHU, JOBEIEHI
EBkmigom, Hazas:xau 36epersau 0 CBOIO BiporigHicTb
i oueBUAHICTE.

Hesid IOm,
AH2IUCOKULL QLrocog

VY momepenHix posaijsiax BU 3HAWMOMUJINICA 3 OC-
HOBHUMH TeoMeTpuUHuUMH (irypamu, 3’sICOByBaIU
0co0JIMBOCTI IUX (Iiryp Ta IXHE B3a€MHE PO3MIII[eHH.
Ane Ha mpaKTHIll TOCUTh YacTO AOBOTUTHLCS PO3-
B’A3yBaTH «00EepHEHY» 3a[auy — 3a IeBHUMU 0CO0JIH-
BOCTAMU 3HaX0oAuTu (pirypy, aka ix mae. Came Takum
€ 3MicT 3amay Ha MOOYIOBY, IO POSTIALATUMYTHCS
B IIbOMY PO3[iJi.

Ille B poboTax maBHLOTPEIBKUX MATEMAaTHUKiB
OIMMCAaHO 3aJaui Ha moOymoBy ¥ Meromu ix pos-
B’A3yBaHHs. Bararo 3 mMux 3aJay CTAHOBJATH KJIACH-
Ky eBKJIifoBoi reomerpii. Kpim mpaxkTuuHOi 1iHHOCTI,
BOHU BEJBMU BAKJIMBI 3 JOCJiTHUIITLKOTO IIOTJIALY,
agKe B Xomi iX posB’sa3yBaHHS BU3HAUAIOTHCA HOBi
0CcO0JIMBOCTI TTOOYZMOBaHUX (Piryp.
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§19 Kono i kpyz

19.1. O3Ha4YeHHA Kona
ma 1020 enemeHmis

Hexait ma miomuui mosHaueHo Touky O.
CrnpobyeMo BU3HAUUTH, A€ PO3MIiIIyIOTHCA BCi TOU-
Ku, Bigmaseni Bim Toukm O Ha OJZHAKOBY Bin-
cranb R (puc. 162). OueBugno, 1o Big Toukm O
MOJKHA BigKiacTu 0essiu BigpiskiB i3 moB:xmHOIO R .
Kinmi Bcix TaKmx BifipisKiB HA IJIOIIMHI YTBOPIOIOTH
KoJio — (Qirypy, y:xe BiloMy 3 KypCy MaTeMaTHKH.

O3HaYeHHA

Konom Ha3uvBaeTbca reomMetpuyHa dirypa, LwWo
CKNIa[a€ETbCA 3 YCiX TOYOK MIOLLMHM, BiAAaNEHUX Bif AAHOI
TOYKM (LLeHTpPA KOMa) Ha OfHaKOBY BifCTaHb.

Inakmme Ka:KyTb, II0 BCi TOUKM KOJIa PiBHOBif-
IaJieHi Bif #oro IeHTpa.

O3HA4YeHHSA

Kpyrom HasvaeTbcs YacTMHa NOLWMHK, ska 0OMexeHa
KOSIOM | MICTUTb MOrO LEHTP.

Imakme raKyum, Kpyr CKJIaJaeTbCsa 3 yCiX TO-
YOK TIJIOIUHY, BimaseHux Bijg manoi Touku (LEeHTpa
Kpyra) Ha BificTaHb, I[0 He TEPEBUIIYE 3aaHOI.

Ha puc. 163 samTpuxoBaHO YaCTUHY IIJIOIIU-
HU — KpyT, OOMeKeHUH KOJIOM i3 TMM caMHuM IeHT-
poM. 3ayBaKKUMO, IO IIEHTP KOJa I Kpyra € TOYKOI0
Kpyra, ajie He € TOYKOI KoJja.

O3Ha4YeHHs

Papiycom kona (kpyra) Ha3vBa€eTbCsA BiACTaHb Bif LEHTpa
Kona [0 Oyab-gKoi TOYKM Kona.

2 nanox

i

Puc. 162. PosmimieHHs TOYOK
ILIOIMHY, BifIaIeHuX Bif
Touku O Ha Bigcrans R

Q

Puc. 163. Koo i xkpyr

Papiyc — BiA NaTUHCHKO-
ro «pagiyc» — MPOMiHb,
s,

Xoppna - sig rpeubkoro
“XOpAe» = CTpyHa,
TATVBa.

Aiamerp — Bifl rpeLb-
KOro «pia» — Hackpizp

165

www.e-ranok.com.ua




2 nanox

Po3gin Ill. Kono i kpyr. feomeTpuyHi nobynosu

Puc. 164. Xopna,
paziyc i miameTrp KoJsa

A\L/s

D
Puc. 165

166

Pagiycom Tako:;k HasuBaeTbCs OyAb-AKWII Bif-
Pi30OK, IO CIIOJIyYa€ TOUKY KoJia 3 HOT0 I[EHTPOM.
Ha puc. 162 OA,,OA,, ... — pazaiycu Kojaa 3 IeH-
pom O . Sk mpaBmiio, pamiyc Mo3HAUYAETHCA JiTe-
poio R (abo r).

O3Ha4eHHs

XopAoto HazMBaETbCA BIAPI30K, LLO CMOMyYae ABi TOHKM KOfa.
LiamMeTpOM Ha3vBaeTbCs X0pAa, fka NPOXOAMTL Yepe3
LleHTp Kona.

Ha puc. 164 300paskeHo ABi XopAu KoJia, Of-
Ha 3 AKUX € Horo giamerpoMm. 3asBUuail giameTp II0-
3HAYaIOTh JiTepoo d . OueBuIHO, IO giamMeTp yABiui
OisnpIuit 3a pagiye, To0to d =2R.

Koo xpeciaTh 3a JOIOMOTO0 ITUPKYJIS.

19.2. Bnacmusicmb diamempa,
nepneHouKynsipHo20 00 xopou

OnopHa 3aaaua
LiameTp, nepneHAUKYNapHUIA AO XOpAW, NPOXOAUTDL
yepes ii cepeauHy. [oseaitb.
Po3s'a3aHHs

Hexat €D — piametp kona 3 ueHTpom O, AB — xop-
Aa uboro kona, AB L CD. Nosenemo, wo M — Touka
nepeTuHy Biapiskis AB i CD — cepeauHa Biapiska AB.
Y Bunaaky, konu xopaa AB cama € aiametpom, Tou-
ka M 36iraetbca 3 UueHTpom O i TBepAXeHHA 3aAa-
4i € oyesmaHUM. Hexan xopaa AB He € aiameTpom
(puc. 165). TTposeaemo paaiycu OA i OB.

Topi B piBHo6eapeHOMy TpuKyTHUKY AOB Bucota OM
€ megiaHoro. Otxe, AM = BM, wo ¥ Tpeba byno nosectu.

HoBeniTh caMOCTiHHO IIle OAHE TBEPIKEHHA
(onopHe):
diamemp Kona, npoéedenull wepe3 cepeduny xopou, aka
He € diamempom, nepnendukyaapruil 0o yiei xopou.
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§19. Kono i kpyr

3anumaHHa U 3a0adi

YcHi Bnpasn

534. Tano xoJo paxgiyca R i3 mearpom O iTtoury A . Ilopisuaiite R i3
IOB:KIHOI0 Bimpiska OA , AKIIO Touka A :

a) JIeKUTDH Ha JAHOMY KOJIi;

0) JeKUTDH ycepeouHi Kpyra, oOMe:KeHOTo JaHUM KOJIOM;

B) He HAJEKUTh KPYry, 00MeKeHOMY TaHUM KOJIOM.
535. CriJbKHY CHIJIBHEAX TOUYOK i3 KOJOM Mae:

a) TpPOMiHb, TOUATKOM SKOTO € IIeHTD KOoJIa;

0) mpsMa, I0 IPOXOAUTHL Yepes IeHTpP Koja?
536. Toura meperuny ABOX AiaMeTpiB KoJja CIIOJydYeHa 3 TOUKOI KoJa. JIKy
JOBXKUHY Ma€ OTPUMAHNI Bifpisok, AKIIO miamMeTp KoJa mopiBHIOE d ?
537. [IBi xopau KoJia MAOTh CILIbHWYA KiHelnb. Yu MOMKYTh OOHIBI BOHHU
OyTu miamerpamu?

lMpadiuHi BNpaBwm

538. Haxkpecuits Koo 3 meaTpom O pagiyca 3 cM.
a) IIpoBemiTh y mpomy KoJi pamiyc, niamerp i xopay, AKa He
€ miamerpoM. Akuii i3 Mux BiApisKiB He MPOXOAUTHL Uepes IeHTP KoJa?
0) BupminmiTe Ha pHUCYHKY Bigpisok, HOBXKHHA SKOI'O JOPiBHIOE 6 CM.
B) IlosHaure BcepequHi KoJjia TOUKY, iKa He 30iraerbcs 3 Toukoio O .
Ckinbpku paniycis, miamMeTpiB, XOpA MOKHA IPOBECTH Uepes IIo3Haue-
HY TOUKY?

539. Hakpecaith Koio0. 3iTpiTh 300pasKeHHs IeHTpa KoJia W BUPLKTe

KpyT i3 mamepy. 3a JOMOMOTI0I0 3TMHAHbL OTPUMAHOTO ITabJI0Ha BiJHOBITH

IEeHTP KoJja.

fa MucobmoBi BnpaBn

PiseHb A
540. 3umatigite giameTp Koja, AKINO BiH Ha 8 cM Oinpimnnii, HiMK paziyc
IIBOI'0 KOJIA.
541. Hiamerp nudepbiara rofmHHIKA gopiBHIOE 11 cM. S3HANIITE TOB-
SKUHY XBUJWHHOL CTPLIKH.

167
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Po3pin Ill. Kono i kpyr. feoMeTpnyHi Nobyposm

168

542. Bigpisku AC i BD — piamerpu kozaa 3 meatpom O .
a) [Homenits piBHicTh TpuKyTHUKIB AOB i COD.
0) 3mangite mepumerp TpukyTHura COD, akmo AC=14 cwm,
AB=8 cm.
543. Bigpisku OA i OB — pagiycu kKoaa 3 meaTpom O, mnpwu-
yomy ZAOB=60°. 3uaigite mepuMeTp TPUKyTHuUKa AOB, SKIIO
AB=5 cwm.

PiseHb b
544, 3 oguiel ToOuKu KoJia IIPOBENEHO AiaMeTp i XOpAy, AKa JOPiBHIOE
paziycy xKoja. S3HAWMITHL KYT MisK HUMU.
545. 3 oxumici TOUKM KoJa IPOBELEHO ABI XOpAu, AKi ZOPiBHIOIOTH
paziycy Koaa. SHAWIITE KYT MidK HUMMN.
546. Ha puc. 166 sigpisku AB i CD — pisHi
xopau KoJia 3 meaTpom O . JloBemiTh piBHiCTH
kytiB AOC i BOD.

547. Bigpisox AB — piameTp KoJja 3 IieH- A ‘/ b
mpoMm O, AC i CB — piBHi XopAu IIOT0 KOJIA. \

3uargite Kyt COB. B
548. [losexiTs, 1m0 piBHI XOpaAM KoJia PiBHO-
BigmaJieHi Big ioro meHTpa.

549. CpopmymaroliTe i 1OoBeAiTh TBEPIKEHHs, O0epHEeHe 10 TBePIKEeHHS
3amaui 548.

550. JTosexirs, 110 AiamMeTp € HaGLIBIIOHN XOPAOI0 KOJA.

Puc. 166

PiseHb B
551. fxmio omHa 3 ABOX MEPHEHANKYAAPHUX XOPJA TOUYKOIO IIEPEeTUHY
IiVThCA HABIILJI, TO Jpyra Xopja € giameTpoMm KoJia. [loBemiTsh.
552. Bixgcrans Big menTpa kKoaa O mo xopau AB BaBiui Menmma, Him
pazxiyc kona. 3uaizmite Kyt AOB .
553. Bixcraus Bifg menTpa xKoaa O g0 xopau AB BABiui MeHINa, Hix
xopna AB. 3uangite Kyt AOB.
554, ]IBi xopau Kojia B3a€MHO HeprneHIuKyaapHi. [loBeiTh, 10 BificTaHb
BiJ IIeHTpa KoJia [0 TOYKM IXHBOI'O IIEPETHHY MNOPiBHIOE BimcTaHi MiK ce-
peIuHAME ITUX XOPZ.
555. Xopau, 110 nepeTuHAOTEL JiaMeTp V TOUKaX, AKi JLIATH Ii Xopanu
HaBIIiJI, mapaJjiesibHi. [loBemiTh.
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§19. Kono i Kpyr

C MNoBTOpeHHA nepepn BMBYEHHAM §20

TeopeTuyHnn matepian

e iCHYBaHHA i €IUHICTD MEPIEHAUKYIIAPA

IO IIPSIMOL [ m 9.1; 12.2 ]
e Mefgiama, OiceKTpuca I BHcOTa
piBHOOEIPEHOTO TPUKYTHUKA [ o 16.1: 13 2]

e cyMa KYTiB TPUKYTHUKA

e BJIACTHBOCTI 1 O3HAKU

3apaui
556. [osexits, 1m0 mpaAMi a i b, HIepHeHIAUKYIAPHI 0 MapaeJbHUX IIPS-
MuX ¢ i d, BiATMHAIOTHL HA IMUX NPAMUX PiBHI Bimpiskm.

557. V tpuxkyrauxry ABC /B=130°, AD — Bucora TPUKYTHHKA.
3HaNIITL KyTH TPUKyTHUKA ABD .

169
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§20

Puc. 167. Ciuna it foTU4YHA
10 KoJia

C B A

Puc. 168. Ilo noBexneHHA
BJIACTUBOCTI JOTHMYHOL

170

JlomuyHa 00 Kona,
Ii Bhacmusicmb ma 03HaAKa

20.1. O3Ha4YeHH Mma BAAcmMusicmb
0OMUYHOI

Byap-sika npsama, 10 IPOXOLUTh Uepes TOUKH
KOJIa, HAa3MBAEThCSA CIYHOMO; i1 BiApisok, AKuMil je-
JKUTH yCepeanHi Koja,— 1e xopaa. Ha puc. 167 xop-
ma CD — Bigpisok ciumoi b . PosriisgHemo Temep mps-
My, KA Ma€ 3 KOJIOM TiJIbKM OJHY CHiJbHY TOUKY.

O3HayeHHA

JOTNYHOIO [0 KOJla Ha3MBaETLCS MPAMa, Ka Ma€ 3 KO-
NIOM €IMHY CTIifIbHY TOYKY.

CroisibHa TOUKAa JOTHUYHOI i KOJa Ha3HMBAETHLCS
TouKoto poTuky. Ha puc. 167 npama a € ZOoTUYHOIO
mo koja 3 meaTpoM O . IHakIie KasKyThb Tak: Ips-
Ma a JOTHUKAEThCS OO0 Koja 3 medHTpom O y TOU-
mi A.

Busnaunmo B3aeMHe PO3MIillleHHSA MOTHUYHOI
i pamiyca xoJa, IPOBEIEHOTO B TOUKY JOTUKY.

TeopeMa (Bnacmusicmb AOMUYHOI)

[loT4Ha [0 Kona neprneHanKynsapHa fo paiyca, nposeme-
HOro B TOYKY HAOTMKY.

JloBedeHHA

[0 Hexait mpaMa a IOTUKAETLCA A0 KOJIA 3 IIeH-
tpom O BToumli A (puc. 168). [loBememo, 1110 OA 1 a.
3acTocyeMo MeTON MOBEIeHHS BiJl CyIIPOTHUBHOIO.

Hexaii Bigpisox OA He € IepHeHINKYISIPOM IO
mpamoi a. Toxi, 3a TeopeMo IpPO iCHYBaHHA i equ-
HIiCTh HepPIeHANKYIIpa A0 IpaAMoi, 3 Toukun O MoKHA
IIpoBecTU IeprneHgukyaap OB mo mpsamoi a .
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§20. [lotvuHa fo Kona, ii BNACTMBICTb Ta O3HaKa

Ha mpomeni AB Big Touku B Bigkaagemo Bigpi-
30k BC, 1o mopiBHioe AB, i cmoxyuumo Touxku O i C.
Ockinbku 3a moOymoBowo Bimpisoxk OB — memiana
#u Bucora TpukytHukKa AOC, TO IIed TPUKYTHUK
piBHOOempenuii 3 ocuoBoio AC, To6To OA=0C.
TaxuMm yuHOM, Bigcraumb MixK Toukamum O i C mo-
PiBHIOE pajniycy KoJia, i 3a O3HaUEHHAM pajiyca Tod-
ka C Mae Je;KaTy Ha IIbOMY KOJIi. AJie I1e CyIIepeunTh
O3HAUEHHIO JOTHUYHOI, OCKIJIbKN A — €IMHA CILIbLHA
TOUKAa KoJia 3 IPAMOI0 a . I3 1iei cymepeuHocTi BU-
ILIUBAE, 10 HAIlle IPUITYIeHHA XxuoHe, To0To OA L a.
Teopemy mosemero. M

20.2. O3HAKA OOMUYHOI
HoBenemo TeopemMy, 00epHEHY 0 IOTEePeaHbOi.
Teopema (03HaKa AOMUYHOI)

AKLWO NpsiMa NMPOXOAMUTL Yepe3 TOYKY Koma mepreHauKy-
NSPHO A0 pafiyca, MPOBEAEHOrO B L0 TOYKY, TO BOHA € A0-
TMYHOIO [0 KOJIa.

JloBedeHHs

[0 Hexaii mpaMa a IPOXOAUTH uyepe3 TOUKY A ,
110 JIEXKUTH Ha Koi 3 meaTpoMm O , mpuuomy OA L a.
HoBenemo, 10 @ — AOTUYHA M0 KOJa. 3TifHO 3 03HA-
YeHHSIM AOTUYHOI HEeOOXiZHO MOBECTH, IO KOJIO Mae
3 MIPAMOIO @ €IUHY CILJIBHY TOUKY. SHOBY 3aCTOCYEMO
MEeTO[ OBeIEeHH BiJ CYIIPOTUBHOTO.

Hexaii nmpama a Mae 3 KOJOM CIiJIBHY TOY-
Ky B, Bigmiumy Big A (puc. 169). Toxi sa osua-
yeHHAM Kosa OA =OB saxk pazaiycu, ToOTO TPUKYT-
uuk AOB e piBHOGempeHuM 3 ocHOBol AB. 3a
BJIACTUBICTIO KYTiB PiBHOOEAPEHOTO0 TPUKYTHUKA
Z0OBA =/Z0AB=90°, 110 cymepeuuTh TeOpeMi mpo
CyMy KYTiB TPUKYTHHUKA.

Takum unHOM, TOUKa A — €AuHA CIILJILHA TOY-
Ka KoJIa i mpsaMoi a , OT:Ke, IpAMa @ — AOTUYHA 0
rkoJa. Teopemy mosemeno. M

B A

Puc. 169. lo noBeneHHSA
03HAKMU JOTHUYHOI
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Po3gin Ill. Kono i kpyr. feomeTpuyHi nobynosu

20.3. Bnacmusicmb BiOpi3KiB
00OMUYHUX

D> Hexait gano xoso 3 meaTpom O i Toury A,
“ KA He HAJEXKUTb KPYyTry, OOMeXeHOMY JaHUM KOJIOM

A (puc. 170).
‘ Yepes TOuKy A MOKHA IPOBECTHU OBi AOTHUY-

C Hi 0o mamoro koJja. Bifpisku, IO CIOJYyYalOTh HaHY

TOUKY A 3 TOUKaMu IOTHUKY, Ha3WBAIOTH Bigpiskamu

Puc. 170. Binpisku moruu- OOTUYHMX, TIPOBENEHUX i3 TOUKU A [0 ZaHOTO KoJa.

HUX, IPOBE/IEHUX N0 KOJIA Ha puc. 170 AB i AC — BifpisKu JOTUYHUX, IPO-
3 TOUKH A BeleHUX [0 K0JIa 3 TOUK: A .

0 OnopHa 3aaava

Biapisku AOTUYHUX, NposeaeHUX i3 AAHOT TOYKU AO
Kona, pisHi. [osegaitb.
Po3s'a3aHHs

Hexan AB i AC — BiApi3kM AOTUYHUX, nposepe-
HUX Ao kona 3 ueHTpom O 3 Toukm A (puc. 170).
PosrnaHemo TpukyTHUkM AOB i AOC. 3a Bnactu-
BiCTFO AoTuuHOT OB L AB, OC 1 AC, 10670 Ui Tpu-
KYTHUKU € MNPSIMOKYTHUMU 3i CRiNbHOKO FinoTeHy-
30t0 AO Vi piBHUMUK KkaTeTamm (OB = OC ak paaiycu
kona). Otxe, AAOB = AAOC 3a rinoTeHy3or0 W Ka-
TeToM, 38Biaku AB = AC.

20.4*. Jlomuk 0BOX Kin

O3Ha4eHHs

ABa Kona, 1o MaloTb CrifibHy To4Ky, JOTUKAKOTbCSA
B LIV TOYL, SIKLLO BOHW MalOTb Y Hil CMINbHY AOTUYHY.

CminbHA TOUKA ABOX KiJ y TAKOMY BUHAIKY Ha-
BMBAETHCA TOYKOIO JOTUKY Kin.
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§20. [lJoTmyHa [0 Kona, 1i BNACTMBICTb Ta O3HakKa

PospisHAOTH ABa BUAU NOTUKY KiJ: BHYTPiIII-
Hill i 30BHiIIHIHA.

IoTuk Kim HasmBaeThCA BHYTPILWHIM, SKIIO
LIEeHTPH KiJ JIeXKaTh Mo OAWH OiK Bif CIiJbHOI ZOTHU-
HOl, TIPOBeJIeHO0] uepes3 TOUKYy HZOTukRy (puc. 171, a).

IIoTuK KiJ HasuBaeThCA 3OBHILIHIM, AK-
110 IeHTPHU KiJ JeKaTh Mo pisHi 00Ku Big cmijb-
HOI JOTHYHOI, IIPOBeJEeHOI uepe3 TOUKY HOTUKY
(puc. 171, 0).

3a BIACTHBICTIO AOTHUYHOI pagiycu TaKUX
KiJI, IpOBe/leHi B TOYKY AOTHUKY, NEPIEeHIUKYJIAP-
Hi mo cmijgbHOI goTmMuHOI. 3 TeopeMu IPO iCHYBaH-
HA 1 equHICTS, IPAMOI, NMEePIEHANKYIAPHOL 10 TAHOI,
BUILIUBAE, 1[0 IMEHTPHU AOTUYHUX KiJ i TOUKA HOTUKY
KiJ JesKaTh Ha ONHIN HpAMii.

Kouma, 1110 gfoTuKaoThCA, MalOTh €IUHY CIIJIbHY
TOUKY — TOYKY JOTHUKY.

dArmo Taki kKosma MmaioTh pagiycu R i r
(R > r), TO BifiICTaHBb Mi)K IIEHTpPaM’ KiJ TOPiBHIOE
R —r y BUnagKy BHYTPIIIHBOTO JOTUKY i R+71 y BU-
MagKy 30BHIIITHBOTO HOTUKY.

3anumanHa U 3adavi

YcHi Bnpasu

Puc. 171. JoTuk ABOX KiJ:

a) BHYTpilIHiH;
0) 30BHIIIHiH

558. IIpama AB poTuracThed 70 Kojaa 3 mearpom O B rounmi A . Yu mo-

ke TpukyTHUK OAB MaTu Tynuil KyT?

559, CKinpKM JOTMYHHX IO LAHOTO KOJA MOXKHA IIPOBECTH Yepe3 TOUKY,

1[0 JIEKUTD:
a) Ha IIbOMY KOJi;

0) ycepenuHi Kpyra, oOMeXeHOro 1M KoJaom?

560. Bigpisku AB i AC — Bifpi3Ku AOTHUYHHX, IPOBEJEHUX i3 TOU-
Ku A 1o gamoro Koja. Busnaurte Buj TpukyTHuka ABC .
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By |

561. Bigcranp Mid IeHTpaMu ABOX KiJg, IO NOTHUKAKOThCA 1 Ma-
10Thb pagiycu R, i R,, popiBHIOe d. BusHauTe, AKUM € JOTHK IUX KiJ
(BHYTPIIITHIM UM 30BHINIHIM), SKIIO:

a) R =8cMm R,=2 cm, d=6 cwm;

6) R =3cMm R,=6 cm, d=9 cwm.

lpadiuHi BnpaBwm

562. Haxkpeciith K00 3 meHTpoM O i MO3HAUTE HA HHOMY TOUKY A .
a) 3a JOoMoMOIoI0 KOCHHILSI IIPOBENITh uepe3 TOUKY A TOTUUYHY 0
IILOro Koja. SIka TeopeMa Ipu I[bOMY BUKOPUCTOBYETHCA?
0) IIpomexmite xopay AB, gkKa He € giamerpoM. IIpoBemiTh HOTUUHY
mo xosa B Tourti B. Ilosmaure Touky C — TOUYKY IEpPETHHY ITBOX
TOTUYHUX — 1 mopiBHANTe MoB:KUHU Bifgpiskis AC i BC.

563. Haxkpecuits koo 3 meaTpom O pagiyca 2,5 cwm.
a) Ilosmaure Ha Kosi TOUKy A I HaKpeCJiTh KoJIO 3 IeHTpoM K
i pagiycom 1,5 c¢M, 1110 30BHi JOTHMKAETHCA [0 OO KOJia B Toulli A .
6) IlpoBexmiTh CHiJabHY JOTHUYHY moOygoBaHUX Kija. Ilig AKMM KyToMm
BoHa mepetuHae npamy OK ?

fa MucobmoBi BnpaBn
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PiBeHb A
564. IIpama AB [oTHKaeThbCa OO0 Koja 3 ImeHTpom O B Toumi A.
3HaNIiTh:

a) xyt OBA, akmo £ AOB=20°;

0) pagiyc Koua, akimo £ AOB=45°, AB=8 cwm.
565. IIpama AB pgoruracTbea 40 Koaa 3 meHTpoM O B Toumi A .
3uaigite kytu OBA i AOB, akmio OA = AB.
566. Uepes ToOuKy KoJia IPOBELEHO AOTHUYHY M XOPZAY, AKa LOPiBHIOE
paziycy Koaa. S3HAWMITE KYT MiK HUMU.
567. YV xoxai 3 nmearpom O mposemeHo xopny AB, npunuomy / AOB=
=120°. 3HalaiTh KyT MiK I1i€l0 XOPJO0I0 i TOTHMYHOIO, ITPOBEIEHOIO M0
KoJa B Touni B.
568. Ha puc. 170 £ BOC =150°. 3uaiigite kyT BAC .
569. Ha puc. 170 £ BAC =50°. 3naiigite Kyt BOC .
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§20. [lJoTmyHa [0 Kona, 1i BNACTMBICTb Ta O3HakKa

570. Pajiycu ABOX KiJ, IO JOTHKAIOTHCA, AOPiBHIOITHL 14 c¢Mm i 11 cMm.
3HaugiTL BimcTaHI MidK IeHTpaMHM Kija y BUIaZKaxX BHYTPIIIHBOTO
i B0BHIIITHBOT'O JOTHUKY.

PiBeHb b
571. Hosenits, 1o mpami, AKi AOTHKAIOTHCA 0 KOJa B KiHIAX #oro
nIiameTpa, ImapaJieJibHi.
572. Parniyc, npoBefeHU y TOUKY NOTHUKY KOJIa 3 IPAMOIO @ , SiJIUTh
HaBmisa xopay AB. Josexits, mo AB|a.
573. Koio g0oTUKAEThCA [0 CTOPiH HEPO3TrOPHYTOro KyTa. JOBemiTh, IO
IIEHTP KOoJia JIeXKUTh Ha OiceKTpuci KyTa.
574. Yepes kinni xopau AB, gKa IOPiBHIOE paniycy KoJja, IPOBELEeHO
IOTUYHIi, 9Ki meperuHatoThesa B Tourli C. 3uaiigite Kyt ACB.
575. Ilpami AB i AC pmoTtukaoThCA A0 KoJa 3 meHTpoM O B TOYKax
B i C. 3uangite Kyt BAC, akmio ZOBC=40°.
576. [Isa xoia, BificTaHb MiXK IeHTPAMH SKHUX JODIBHIOE 8 €M, JOTHKA-
I0ThCS BHYTPiIIHbLO. Pagiyc omHoro 3 kin mopiBuioe 10 cMm. Ky mOoBRUHY
MOJKe MaTH pajiyc Apyroro xojua?
577. II1Ba KoJa, BificTaHb MiXK IIeHTpaMM AKUX AOPiBHIOE 8 cM, HOTHU-
KAalOThCA 30BHIIMTHLO. SHAUIITh JiaMeTpu ITUX KiJ, AKINO iXHSI Pi8HUILT
IOpiBHIOE 4 CM.

PieHb B
578. Hosexirs, I110:

a) TpHU AOTUYHI MO OMHOI'O KOJA He MOXKYTb IIEPETHHATHUCS B ONHiil

TOYIIi;

0) mpaMa He MOKe MepeTHHATH KOJIO OiJBII HiXK y ABOX TOUKAX.
579. IIpami AB i AC pgormkarmoThcd 10 Kosa 3 meatpom O B Toukax B
i C. BmasigiTs pagiyc xoiaa, axmo £ BOC=120°, AO =30 cwm.
580. IIpami AB i AC poTukaroThbCcs 10 KoJa 3 meaTpoM O B Toukax
B i C. 3uaigits Bigcranb AO, aximo AB=7 cm, LABC=30°.
581. Mamo gBa KoJsa. S3HAULITH Pajiyc TPETHOrO KOJAa, IO JOTUKAETHC 10
JIBOX NAaHUX i Mae IEHTP Ha MPAMill, SKa MPOXOJUTh uepe3 iXHi IEeHTPH,
SAKINO pajiycw HaHWX KiJ i BicTaHb MixK IXHIMHU IIeHTpaMu IOPiBHIOIOTH
BimmoBimHO:

a) 5,211,

06) 3,41i5.
1 KOXKHOTO BUIMAAKY 3HAWIITH yCi MOMKJINBI PO3B’I3KH.
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@
\S

NMoBTOpeHHA nepea BMBYEHHAM §21

TeopeTnyHnn matepian

e BUMipIOBaHHSA BifpisKiB [ m 2.3; 8.3 ]

e BUMIpIOBaHHA KYTiB

e HEpPiBHICTHL TPUKYTHHKA [ m. 18.2 ]
3apaui

582. [osexirh, 1110 B PiBHOCTOPOHHBLOMY TPUKYTHUKY:

a) Oymb-AKi IBi MemiaHu mepeTMHAOTHLCA Hig KyTom 60°;
0) BigcTaHi Bix BepIIUH MO0 TPAMUX, IO MIiCTATH IPOTUJIEKHI CTO-
poHU, piBHI.

583. IIpamva [ meperuHae Bigpisok AB y ioro cepesusi. IoBegiTh, 0
BimcraHi Big Touok A i B mgo mpamoi [ piBHi.
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§21 3adaya Ha nobydosy ma ii
p03B'A3yBAHHA. OCHOBHi 3adaui
Ha nobydosy

21.1. Wo make 3ada4ya HA nobydosy?

3amaui Ha mOOYAOBY ABJAIOTH CO00I0 OKpeMMii

KJIac FeOMeTPUYHUX 34724, PO3B’A3YBAHHA AKUX IIif- Unpkyne — sin natuk-
IIOPSKOBYETHCA IIEBHUM IIPABUIIAM. CbKOTO «LpKynyc» —
MeTa pos3p’ss3yBaHHS ITMX 3amad — II00yZOBa kono, Kpyr

reoMeTpuuyHNX (Giryp i3 3agaHMMM BJIACTUBOCTAMU
3a JOIOMOTOI0 KPeCHAPChKMUX iHCTPYMeHTiB. SIKIIIO
B YMOBIi 3ajaui HeMae cHOeliaJbHUX HPUMITOK, TO
MAalOThCA Ha yBasi moOyZOBU 3a JOIOMOI'OI0 ITHUPKYJII
¥ miHifiku 0e3 BUMIipIOBAJbHUX ITOA1JIOK.

3a ITOmoMOTO0 AiHIUKU MOMKHA ITPOBECTHU:

e JIOBiIbHY NIPAMY;
o IPAMY, IO IPOXOAUTH Uepe3 JaHy TOUKY;
o IPAMY, IO IPOXOAUTHL Uepes3 ABi JaHi TOUKH.
3ayBasKUMO, 1[0 HiTKMUX iHITUX TOOYIOB JIiHi-
KOI0 BUKOHYBaTH He MOXKHA. 30KpeMa, 3a JTOIIOMOT'0I0
JTiHIAKY He MOKHA BigKJIagaTy Biapisku 3aaHOI T0OB-
SKUHU.

3a OIIOMOTO0I0 YUPKYLA MOKHA:

e IIPOBECTHU KOJIO (YaCTUHY KOJIa) JOBiJIBHOTO abo
3aJlaHOTO pajiyca 3 HOBiIbHUM ab0 3aJaHUM IIEHTPOM;

e BiIKJIaCTH Bij MOYATKY JAHOT'O IIPOMEHS Bimpi-
30K 3aJaHOl TOBXKUHMU.

Kpim Toro, mo:xHa mosHauaTH Ha ILJIOIINHI TOY-
KM ¥ BHAXOAUTHU TOUYKM MEPETUHY MPAMUX i KiJI.

VYei mioiino mepeJsriveHi omepailii Ha3sMBaIOTh
eneMeHTapHUMM NoOyaoBaMu, a posp’asaTu 3aja-
Yy Ha HOOYZO0BY — Iie O3HAYAE 3HAWTH IIOCJIiJOBHICTD
eJIeMeHTapHUX MOOYA0B, ITiC/Id BUKOHAHHS AKUX IITy-
KaHa (irypa BBasKaeThcsA MOOyIOBAHOIO, i JOBECTH,
1o caMme I (hirypa 3aJ0BOJIbHSIE YMOBY 3ajadi.

177

www.e-ranok.com.ua

2 nanox



Po3gin lll. Kono

i Kpyr. TeomeTpyyHi NobynoBY

TaxuM YMHOM, PO3B’SI3yYBaHHA 3ahau Ha MOOY-
OBy TIOJIATA€ He CTiJIbKMU B caMiil moOymoBi (irypu,
CKIJTBKM B 3HAXOMKEHHi cmocoOly ii mobymoBu i1 moBe-
JIeHHi Toro, 1110 OTpuMaHa (pirypa cupaB/i € IIYKaHOIO.

21.2. OCHOBHIi 3adayi Ha nob6ydoBy

SKIO KOKHUI KPOK MOOYAOB OMKMCYBATHU IIOB-
HiCTIO, PO3B’A3aHHA MEeAKUX 3a7au MOKe BUABUTUCS
TPOMi3AKMM. 3 METOI0 CIPOIIeHHS POOOTH BUIiJIA-
IOTh KiJIbKa HaWBaKJIMBIIINX 3a1ad, K1 BBasKAIlOTh-
cs OCHOBHUMHU I He [IeTasi3yIoThCA II[Opasy B XOXi
PO3B’A3YBAaHHSA CKJIAJHIIIINX 3ajad.

NosYAOBA TPUKYTHUKA 3A JAHUMU CTOPOHAMMU

Hexait nano Bigpisku 3aBHoBXKKU a, b i c.

ITo6ynyeMo TPUKYTHUK 3i cTopoHamMu a, b i c.

IIpoBemeMo MOBiIbHUII IMPOMiHB i ITO3HAYMMO
\ Ha HbOMY TOUKY A . Po3xmioM IUPKyId, IO

T

[ B JIOpiBHIOE @, MOOYAYEMO KOJIO 3 IleHTpoM A .
Hexaiit B — TouKa mepeTuHY IILOT'O KOJa 3 IIPo-
MeHeM.

C Posxuiom mupKysis, Mo JOPiBHIOE b, OMUIIIEMO
>( KOJIO 3 IEHTPOM A , a PO3XUJIOM IUPKYJd, IO
\ IopiBHIOE ¢, — KoJo 3 neaTpoM B. Hexait C —

TOUYKA MEPeTHuHY IMUX KiJ.

C IIposememo Binpiskn AC i BC . 3a mo6GynoBOIO
TpukyTHUK ABC Mae CTOPOHU 3aBIOBXKKHU a, b
i ¢, ToboTo TpukyTHUK ABC 5 myxkammml.

A

I

! Ba maHuMu 3aja4i MOKHA MOOYIyBATU YOTUPHU PisHI TPUKYTHUKY 31 CHiJIBHOI CTOPOHOIO AB.
3a TPeThoI0 03HAKOIO IIi TPUKYTHUKM PiBHi, TOOTO CyMiIalOThCA HAKJIAAAHHAM. ¥ TaKUX
BUIIAJKAX PO3B’I3KOM 3a/aui BBAXKAIOTh OYAb-AKMUI i3 IUX PIBHUX TPUKYTHUKIB.
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§21. 33pa4a Ha nobyaosy Ta ii po3e'AlysBaHHA. OCHOBHI 3adaui Ha Nobyaosy

3ayBamxumMo, IO IA 3aJaua Mae€ PO3B’A30K 3a
YMOBH, IO JOBXKUHU BiIpiskiB a, b i ¢ 3amo0BOJIb-
HAIOTH HEPiBHICTH TPUKYTHUKA.

3a DOIOMOro0 OIKMCAHUX OIepalili HecKJalHO
pos3B’A3aTu 3amauy npo nobydosy kyma, u,0 0opie-
HI0€ daHoMYy Hepo3zopHymomy kymy A . [lna mboro
JOCTATHBO BiJKJIACTM HA CTOPOHAX JAHOTO KyTa A
Bigpisku AB i AC Ta mobyayBaTu TPUKYTHUK, II[O
nmopiBHIOe TpuKyTHUKY ABC.

MOBYAOBA BICEKTPUCU KYTA

Hexaii 1amo HEepO3TOPHYTUH KYT i3 Bepiiuuow A .
IToGynyemo #ioro GicekTpucy.

3a [IOmOMOTroI0 IUPKYJAA IOOYAYEMO KOJO
IoBisbHOrO paniyca 3 mentpom A . Hexair B
B i C — TOYKM mepeTHHY IIHOTO KOJIa 31 CTOpPOHA-
MU JaHOTO KyTa.
cl

ITo6yayeMo Kosa TOro camMoro pajiyca 3 IleHTpa-
B Mu B i C. Hexaii D — Touka IepeTUHY IUX
KiJ.

IlpoBegemo mnpominer AD. 3a mobynoBOIO
NABD=AACD (3a TpeTh0I0 03HAKOI0). 3Bimcu
B D | /BAD=/CAD, to6to AD — 6GicekTpuca zaa-
HOro KyTa A .
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Po3pin ll. Kono i kpyr. feoMeTpryHi Nobynosm

NOBYAOBA NEPMNEHANKYNAPHOI MPAMOI

Hexaii gamo npamy a i Touxky O . ITobGyayemo

a npAMYy, M0 MPOXOAUTH uepes TouKy O i mep-
0 MeHAUKYJAApHa M0 npamoi a. Posrasmemo nBa
«O BUIIAIKU.

a

Touka O neXxutb Ha NpAMIN &

ITIo6yayemMo K0J0O OOBiJIBHOTO pamiyca 3 IeH-
Al 0 B a poMm O. Hexaii A i B — TOUYKH IEePETUHY
IILOTO KOJIA 3 MPAMOIO d .

C Ilo6ynyemo kosa pagmiyca AB 3 meHTpamu A
i B.Hexaii C — omHa 3 TOUOK IXHBOTO IEPETUHY.
IIpoBememo mpsamy uepes Touku C i O.

——

C 3a mobygosoio Bigpisok CO — wmexpiaHa
piBHOCTOpPOHHBOTO TpuKyTHUKAa ABC, AKa
€ Takox 1oro Bucororw. Orsxe, CO L AB, T00TO
mpama CO mrykama.

Touka O He neXxuTb Ha NpAMIn &

0 ITo6ynyemo koso 3 meaTpoM O, IO IEPETUHAE
. npamMy a B Toukax A i B.
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ITo6ynyemMo Kojia TOTO caMoro pajmiyca 3 IleHTpa-
vMu A i B. Hexait O, — TouKa IepeTUHY IUX
Kin, npudyomy Touku O i O, nexaTs mo pisHi
0OKu Bim mpsaAMOi a .

IIposememo mpamy OO, . Hexait C — Touka
nepetuny npamux 0O, i a. 3a mobynoBomwo
AAOO, = ABOQ, (3a TpeTh0I0 03HAKOI0). 3BifcH
ZAOC=/BOC . Toxgi OC — OicexkTpuca
piBHOOempeHoro TpuKkyTHUKAa AOB , mpoBemeHa
0 OCHOBHM. BOHa TaKoK € MemiaHOI I BHCOTOIO
tpukyTHuKa. OToe, OC L a , To6T0 npsama OO,

IIyKaHa.

3ayBa:xuMo, 110 nobynosaHa npama OO, mep-
MeHAUKYJIApHA O0 Bigpiska AB i mIpoxoguTh uepes
fioro cepenuny. Taky npAMy HasWBalOThH CepeAuH-
HUM NepneHAUKYNSApoM A0 Bifgpiska.

Kopucrymouuch onumcaHuMu m10o0OymOoBaMHU,
HECKJIATHO DPO3B’I3yBaTHU 3ajkaui npo nobydosy ce-
pedunu danozo 6idpi3ka i npo nobydosy npamoi,
napanenvrnoi danii.

Ilna mobymoBu cepenuHu Bimpiska AB mocrar-
HBO IIPOBECTH [IBa KoJja pamiyca AB 3 IeHTpaMu
B Toukax A i B (puc. 172). IlosHauuBIIN TOYKU
mepeTuHy nux Kin depes O i O,, MO:XHA BU3HAYU-
TH cepeauHy Bimpiska AB AK TOUKY IIePeTHUHY IIPs-
mux AB i OO,, micisa 4oro mpoBecTH AOBeIeHHS
aHAJIOTIUYHO IIoNepenHii 3amaui.

Ins mobymoBU MPAMOi, IO MPOXOAUTH Uepes
maHy Touky O mapaJjiesJbHO JaHil npaAMid a , mocrar-
HBO IIpPoBecTu ueped TOuky O mpamy b, mepueHgu-
KYJAPHY 0 a4, i IpAMY €, IEPIEHIAUKYJIAPHY 0 b
(puc. 173). Toxi alc 3a Teopemoro mpo ABi mpami,
TepIeHUKYIAPHI 10 TPeThOi.

1O

A C B

>0,

Puc. 172. TIo6ynoBa cepenu-
HU Bifpiska

¢ 0

b

Puc. 173. IloO6yzoBa mpamoi,
rmapaJieJIbHOI JaHii
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Takum 4wHOM, OCHO6HUMU 3adaiamu Ha no6ydoey BBAKATUMEMO TaKi:
mo0ynoBa TPUKYTHUKA 34 JAHUMU CTOPOHAMU;

mo0yzoBa KyTa, II[0 JOPiBHIOE JAHOMY HEPO3TOPHYTOMY KYTY;

mo0ymoBa OiCeKTPHUCHU JAHOT'0 HEPOSTOPHYTOTO KYTa;

mo0ymoBa MPSMOi, II[0 ITPOXOAUTE Yepe3 JaHy TOUKY IePIeHIUKYIAPHO 0
ITaHOI IMPAMOI;

mo0yIoBa CePeINHHOIO MEePIeHANKYIApa 10 AJAHOTO BiApiska;

moOynoBa cepefuHU JAaHOTO Bipiska;

mo0yoBa MPAMOI, IO IPOXOAUTL Uepe3 AaHy TOUKY MapajesbHO JaHii
MPSAMii.

fAximo 1mi 3amaui 3aCcTOCOBYIOTHCA AK AOMOMIMKHI IIig yac pos3B’sa3yBaHHS

CKJIATHIINNX 3aJa4, MOKHA JOKJIAJHO He ONMCYBATHU BiJIIOBiAHMX IIO0YIOB.

21.3. P03B'A3yBAHHA 3ad0a4 HA hob6ydosy

Posp’sssyBanHA 3amay Ha IO0YIOBY CKJIAMAETHCSI 3 YOTHPHOX OCHOBHUX

eramiB: anania, no6ydosea, 0oeedenns, oCni0HceHH.

3ATAJIbHA CXEMA PO3B'A3YBAHHA 3ALAY HA NOBYOOBY

1 | Ananis BukoHaHHA pHCYHKa-ecKisa IIykaHoi irypu Ta BCTa-
HOBJIEHHSA 3B’I3KY Mis Ii eleMeHTaMu i JaHUMU 3a1a4i.
Busnauenus miany moOymoBu ITyKaHoI irypu.

2 | Ilooydosa 3aificHeHHA ILIaHY, PO3P00JIEHOro B XO4i aHAJIi3y.

3 | losedennsa OOr'pyHTyBaHHS TOTO, IO ImOOyZoBaHa (irypa mae 3a-
IaHy dopmy, a posMipu Ta poamireHHs ii eremMeHTiB
3a/I0BOJIbHAIOTH YMOBY 3ajadi.

4 | Jocaidnenns' | BusHaueHHS KiabKOCTi PO3B’sa3KiB i yMOB icHYBaHHSA
mykKanoi girypu abo oOT'pyHTYBAHHSA HEMOXKJIMBOCTI
ii moOymoBmu.

SKImo 3amaua € JOBOJIL MPOCTOI0, TO OKPeMi eTamnu ii po3B’A3yBaHHA MOMK-

Ha IIPOBOAUTHU YCHO.

1Y meaxux samavax IJIs JOCJIIKEeHHSA HeOOXiTHI reoMeTPUYHI TBEPAKEHHS Ta CIIiBBiJHOIIEHHS,
1110 BUBYAIOThCA ¥ 8—9 Kiacax. ¥ IUX BUIAAKaX MU OyIeMO CKOPOUYBATHU AOCTiIKeHHS a0
B3araJji oImycKaTUMeMO HOro.
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PosrisgHeMo Ha KOHKPETHOMY IPHUKJIALI Xil pos3B’a3yBaHHS 3amau

Ha MMO0Y/IOBY.
3aaaua 0

TTobyayiTe TPUKYTHUK 3a ABOMA CTOPOHAMU W Megia-
HOKO, NPOBEAEHOD A0 OAHIET 3 HUX.
Po3s'a3aHHs
Hexalh a, b, m, — ABi CTOPOHU W MeAiaHA TPUKYTHU-
Ka ABC, akuii HeobxiaHo nobyaysatu (puc. 174). 4
AHanis
TTpunyctumo, wo TpuKyTHUK ABC nobyaosaHo b
(puc. 175). dkwo BM — paHa meaiaHa TpUKyTHUKa ABC,
TO B TPUKYTHUKY ABM BiOMI AOBXKUHU TPbOX CTOPIH m,

b
(AB=a, BM=m,, AM = E 3a YMOBOO 3aAavi). Takum

: Puc. 174
UMHOM, MU MOXeMO No6yayBaTU TPUKYTHUK ABM i 3Ha-

WTU BeplUHU A i B WwyKaHOro TpukyTHUKa. LLo6 3HaviTh
BeplMHY €, AOCTATHLO BIAKNACTU Ha npomeHi AM Biapi-
b

30k MC 3aBAOBXKU 3 B

TTo6ynosa
1. Pospinumo Biapisok b Haenin. m,
2. Tlobyayemo TpukyTHUK ABM 3i ctopoHamu AB = a,

BM=mb,AM=§ .

b
3. Biaknanemo Ha npomeHi AM Biapisok MC = —.
; 2

4. Cnonyuumo Touku B i C.

A b/2 M b/2 C

Puc. 175

HoseneHHs

Y TpukyTHuUKy ABC AB = a, AC= b, BM = m,, BM —
MepiaHa (3a nobyaosoro). OTxe, TPUKYTHUK ABC € wwy-
KQHUM.

LHocnipxeHHs

3apava Mae po3B'930K 3G YMOBWU iCHYBAHHA TPUKYTHU-

ka ABM, T06T0 aKWwo uyucna a, m,, E 3040BOSbHAFOTb
HepiBHICTb TPUKYTHUKA.
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ITopiBHsAEMO I1I0IHO PO3B’sAI3aHy 3aauy i3 3amauero PO AOBENeHHS PiB-
HOCTi TPUKYTHUKIiB 3a JJBOMa CTOPOHAMM! W MeIiaHOIO, IPOBEIEHOIO IO OMIHi-
€l 3 uux (m. 13.1). Posp’asyroun obuaBi i 3amadui, MU BUKOPUCTAJIN TPUKYT-
HUK ABM , y AxoMy Bci cropoHH: Bigomi 8 ymMoBu. Moro posrisp ZOmoMir
y 3ajadvi Ha JOBeIeHHsS OTPUMATH HeOOXiJHi CIIiBBiAHOIIIEHHS A KYTiB JaHUX
TPUKYTHUKIB, a B 3aaui HA TOOYAOBY — 3HAWTH JBi BEPIIMHYU IITYKAHOTO TPU-
KyTHuKa. TpukyTHUK ABM Ha3uBaiOThL 0ONOMINCHUM, 8 BiAIIOBiTHMIZ MeTOZ
PO3B’A3yBaHHA — Memodom 00nomiiH020 MPUKYMHUKA.

Posp’si3yBamHa 3amau Ha MOOYZOBY 3a JOIOMOI'OI0 METOAY IOIIOMisKHOTO
TPUKYTHUKA JOKJAIHO PO3TIAHYTE B AONATKY 2.

3anumaHHa U 3adadi

YcHi Bnpasu

584. Onumiite, gk noxiauTH:
a) [maHWU BiAPiBOK HA YOTWPH PiBHI Bigpiskm;
0) maHuWit KyT y Bigmomenui 1:3.
585. OmumriTs, K moGygyBaTH:
a) Kyt 45°;
0) ryr 135°.

MpadiuHi BNpaBwm

586. Posp’sxirs y somuTi a60 Ha eKpaHi KoMI'loTepa OCHOBHI 3amzaui
Ha moOyaoBy. BumimiTh HamiBXKUPHUMU JiHiAMM BuXimgHi mani samaui,
IYHKTUPHUMU JiHiAMM — IPOMiKHI moOyg0BU, UePBOHUM KOJHOPOM —
pesyJIbTaTh PO3B’SI3yBaHHsI.

& MNucbmosi Bnpasu

PiBeHb A

587. [lano Bigpisku a i b, npuuomy a<b. IloGyayiiTe Bigpisok 3a-
BIIOBXKKIH:
a) 3a; 06)b—a; B)a+2b.
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§21. 33pa4a Ha nobyaosy Ta ii po3e'AlysBaHHA. OCHOBHI 3adaui Ha Nobyaosy

588. Tauo rocrpi kytu o i B, npuuomy o <. Ilo6yayiiTe KyT i3 rpa-
IYCHOIO Mipoio:
a) 0,58;
6) o+p;
B) 2B-a.
589. IloGynyiite TpukyTHUK ABC 3a TAKMMHU JAHUMMU:
a) AB=4 cm, BC=3 cm, £LB=45°;
6) AB=6 cm, BC=10 cm, AC=8 cwm;
B) AB=3 cm, LA=30°, £LB=170°.
590. ITo6ynyiite TpukyTHUK ABC 3a TakuMU JaHUMN:
a) AC=5 cm, AB=3 cm, LA =60°;
0) AB=3 cm, BC=5 cm, AC=6 cwm;
B) BC=4 cm, £LC=90°, £LB=60°.
591. dano tpurytHur ABC . Ilob6ynyiire tTpukyTHuk ABC,, AKuii
JIOPiBHIOE JAHOMY TPUKYTHUKY.
592. Tano TpukyrHuk. IToGyayiiTe BCi ioro:
a) MemiaHu;
0) OicexTpucu;
B) BHCOTH, SIKINO JAHUHN TPUKYTHUK TOCTPOKYTHU!IL;
T) BHCOTH, SKINO JAaHUHN TPUKYTHUK TYIOKYTHUA.
593. IloGynyiiTe:
a) BiApisoK, AKUI MOPiBHIOE BificTaHi MiK ABOMAa JAHUMU IapaJiesb-
HUMU IPAMUMUY;
0) mOTMUYHY, IO MPOXOAUTH Uepe3 JaHy TOUKY KoJa.

PiBeHb b

594. IToGyayiite KyT 60°.
595. Ilo6ynyiite Kyt 120° i 30°.

596. IIo6yayiiTe piBHOOeIpeHHI TPUKYTHHUK 34 OCHOBOKIO Ta IIEPHU-
METPOM.

597. IloGynyiiTe piBHOOEAPEHUI TPUKYTHUK 324 OCHOBOIO Ta BHCOTOIO,
IIPOBEIEHOI0 [0 OCHOBH.

598. IToGynyiiTe piBHOGEApPEHNI TPUKYTHUK 3a OI4HOIO CTOPOHOIO Ta KY-
TOM IIPU OCHOBi.

599, IloGyayiiTe IPAMOKYTHHM TPUKYTHUK 34 TiIOTEHY30I0 i TOCTPUM
KYTOM.
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600. ITo6ynyliTe IPAMOKYTHINM TPUKYTHUE 33 KATETOM 1 KYTOM, IIPOTH-
JIEXKHUM IILOMY KaTery.
601. ITo6GyayiiTe piBHOOEApeHUN TPUKYTHUK 34 OCHOBOIO Ta KYTOM,
MIPOTUJIE}KHUM OCHOBI.

PiseHb B
602. IToGynyliTe piBHOOeApeHUN TPUKYTHUK 34 OIYHOIO CTOPOHOIO
I MeIiaHoI0, IPOBEJEHOI0 [0 GiUHOI CTOPOHM.
603. IloGyayliTe TPUKYTHUEK 3a ABOMA CTOPOHAMHU M MeIiaHOI0, IIPO-
BeIeHOI0 0 TPEThOl CTOPOHM!.
604. ITo6yayiiTe TPUKYTHUK 34 CTOPOHOIO, IIPMJICIVIMM IO Hel KyTOM i Bu-
COTOI0, IIPOBEIEHOI0 JI0 I[i€i CTOPOHM.
605. IIo6ynyiiTe TPUKYTHUK 34 CTOPOHOIO, IIPOTHJIEKHUM 1iI KyTOM
i BHCOTOIO, IIPOBEIEHOIO IO ONHIi€l 3 ABOX iHIIIMX CTOPiH.
606. IToGynyliTe TPUKYTHUK 32 CTOPOHOIO, IPUJIEIVIAM IO Hel KyTOM i cy-
MOIO IBOX iHINIMX CTOPiH.
607. IloGyayliTe TPUKYTHUK 34 CTOPOHOIO, IIPUJIEIMM IO Hel KyToM
i pisHHuIIeI0 ABOX iHIIIMX CTOPIiH.

C lNoBTOpeHHA nepen BUBYEHHAM §22
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TeopeTnyHui matepian
¢ O3HadYeHHd KoJia [ o. 19.1 j

e TIEPHEHJUKYJIAD N0 IPAMOL

o OGicexTpuca KyTa [ §9; m. 3.2 j

3apaui
608. Ha croporax rocrporo kyra O mosHaueHo Touku A i B, mpuuo-
My OA=0OB. Yepes 11i TOUKKU TPOBEIEHO IPAMi, AKi ImepeTHHAIOTHCA
B Tounii C. JloBexith, 1mo OC — OGiceKTpuca AaHOTO KyTa, SKIIO:

a) AC1LOA, BCLOB;

6) ACLOB, BC1LOA.
609. 3maiigiTs BifcTaHL Mid IapajeJbHUMHU IPAMUAME, SKINO Bij ciuHOI,
1o mepeTuHae ix mig kytom 30°, BOHM BiATHMHAIOTH BiIpPi30K 3aBIOBIK-
Kz 22 cM.
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§22 [eomempu4He Micue mo4ok

22.1. MoHamMms npo 2eomMempu4vHe Micuye mo4ok

Horemnmep M1 ONMMCyBaJu reoMeTpPUUHi (hirypu 3a J0IIOMOroH O3HAUYEHD
1 BCTAHOBJIIOBAJM IXHI OCOOJMBOCTI IIJIAXOM HOBEIEHHS BJIACTUBOCTEH Ta
03HAK, AKi cTrocyloThca ¢irypu B migomy. asa BumaakiB, KoJau IEeBHY BJac-
TUBICTH i BiATIOBiZHY i 03HAKY Mae Ko:KHa TO4YKa (irypwu, icHye Ime ogmH
crmocio ommucy.

O3Ha4YeHHA

FeomeTpnYyHNM MicLeM TOYOK (ckopoyeHo FMT) Ha nnoLmHi Ha3mnBaeTbCa dirypa,
O CKJTAAAETHCS 3 YCiX TOHOK MAOLLMHW, K 3aL0BOSIbHAIOTb MEBHY YMOBY.

Hanpukiaza, 3a o3HaueHHAM KONO € reOMeTPUYHMM MicCL,eM TOYOK,
BigAaneHux Bif AaHOI TOYKWN MNOLWMHN HA OAHAKOBY BifiCTaHb.

B osmauenni I'MT 3BepHeMO yBary Ha cJ0OBO «ycix». BoHO BKasye Ha
Te, II0 [JIA 3’ACYBAaHHS I'€OMETPUYHOI0 MiCI[f TOUOK HEZOCTATHHO JOBECTH,
10 TOYKM AeAKOI Pirypu 3aJ0BOJBHAIOTH MEBHY YMOBY (TOOTO BCTAHOBUTHU
BJacTuBicTh, TOouok). HeoOXigHO TaKoK IOKas3aTH, IO iHIINX TOYOK, AKi
3aI0BOJILHAIOTE I[I0 YMOBY, Ha ILIOIIMHI HeMae, TOOTO JOBECTH BigHOBiZHY
O3HAKY: AKIIO TOYKA 3a]J0BOJIbHSAE 3a3HAUEHY YMOBY, TO BOHA HAJIEIKUTH Iil
dirypi.

Imakmre ramyuu, doeedenna mozo, wo dearxa ¢gizypa F € zeomempuu-
HUM Micyem mouok, aki 3adoeonvraomes ymoey P, cknadaemovca 3 doeeden-
HA 060X méepdrceHb — npPamozo i 06epHeH020:

1) akw0 neéna mouxa nanexscumsv Qizypi F, mo éona 3adoeonvuse
ymosy P;

2) axu,0 neéna moukxa 3adoeéonvuae ymosy P, mo 6ona Hanexscumo
gizypi F.
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Po3gin Ill. Kono i kpyr. feomeTpuyHi nobynosu

22.2. OCHOBHi meopemu npo TMT

YacTo reoMeTPUUYHNM MiCIIeM TOYOK € IpsAMa
abo wactuHa mpamoi. JloBemgemMo IBi BasKJIUBi TeopeMu
npo I'MT.

Teopema (npo cepeduHHuUli nepneHOUKynap)

CepegMHHUA NepneHaMKynap A0 BiApi3ka € reoMeTpuy-
HMM MICLIEM TOYOK, PIBHOBIALANEHMX Bif KiHLIB AAHOrO
BiApi3Ka.

JloBedeHHN
C 0 Ham HeoOXiZHO JOBECTH OBa TBEPI KEHHS:

1) AKI0 TOYKaA HAJEKUTh CEPEeIMHHOMY IIepIeH-
IUKYJIAPY IO BipisKa, TO BOHA PiBHOBigmaieHa
Bim KiHITiB IIbOTO BifpisKa;

2) AKIIO TOUKAa PiBHOBigmasieHa Big KiHIIB Bigpis-

0]
A . B Ka, TO BOHA HAJEKUTH CEPEeIUHHOMY IIepPIIeHH-
KYJIapy IO IILOrO Bimpiska.
Puc. 176. Touka cepefun- JloBeseMo TIepIlle 3 ITUX TBEPAKEHb.

HOTO MEPIeHINKYIApa
piBHOBigmaeHa Bifg
KiHIiB BiAgpisKa

Hexait Touka C JeXuUTh Ha ONpaAMiil ¢, AKa
MepIeHANKYIsIPHA M0 Bigpiska AB i mpoxomuTs ue-
pes fioro cepeguny — Touky O (puc. 176). ¥ Tpuryt-
uuky ACB sBigpisok CO — mefiaHa i BUcoTa, OT:Ke,
el TPUKYTHUK PiBHOOeApeHUit 3 ocuoBoio AB. 3Bin-
cu AC = BC, Tto6To Bifcrtani Bix Touku C 10 KiHIIiB
D Bimpiska AB piBui. Bumamgor, koau Touku C i O 36i-
raloThCs, POSTIIAHLTE CAMOCTIHHO.

HoBenemo npyre TBEpPAKEHHS.

Hexait Touka D piBHOBigmajeHa Big TOUOK A
i B, ro6To AD = BD (puc. 177). Toxi B piBHOOEIpE-

A 0 B HoMy TpukyTHUKRY ADB Bigpisok DO — wmemiana,
IIPOBeZieHa JI0 OCHOBH, KA € TaKOXK i Bucoroi. Takum
Puc. 177. Touxa, yuHOM, paMa DO — cepeUHHUN NEePHIeHIUKYJIAD

piBHOBiAmaseHa Big KiHIIIB
Bifipi3Ka, HAJIEXKUTH cepe-
IVUHHOMY IEPIEeHANKYIAPY

mo Bimpiska AB. Bumajok, xoau Touku D i O 30ira-
IOThCHA, POBIVITHBTE CAMOCTIAHO.
Teopemy nosemeno. M
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§22. [eomeTpryHe MicLie TOUOK

Teopema (npo bicekmpucy Kyma)

BicekTprca HepO3ropHyTOro KyTa € reOMETPUYHIM MiCLieM
TOYOK BHYTPILIHbOI 00NacCTi KyTa, piBHOBIALANEHMX Bif
CTOpPIH Uporo KyTa'.

JloBedeHHs

[0 3a amaJoriero 3 momepesHbOI TEOPEMOO J0-
BeZIeMO CIIOUATKY, II10 OyAb-IKa TOUKA OiceKTpucu pis-
HOBiJTaJieHa BiJi CTOPiH KyTa.

Hexait maHo HepoO3TrOpHYTUH KYT i3 BepHIiu-
HOI0o A i Toury D Ha #oro Gicekrpuci (puc. 178).
IIpoBegemo 3 Toukm D mnepueHaukyaapu DB
i DC po cropium maHoro xyra. 3a os3HaueHHam DB
i DC — sBigcraui Bim Touku D g0 cTopim KyTta A .

IIpamoryTri TpukyTHuku DBA i DCA wma-
I0Th cmiabHy rinmorenysy DA, L DAB=/DAC 3a
ymoBow. Toagi ADBA=ADCA 3a rimorexysow
U rocrpum Kyrtom. 3Bimcu DB=DC, To6TO TOU-
kKa D piBHOBiAjaJieHa Bij CTOPiH ZAHOT'O KyTa.

Temep moBememo, 10 OyAb-AKa TOUKA, PiBHOBij-
TaJieHa BiJ CTOPiH KyTa, HAJEKUTHL HOro OiceKTpuci.
Hexait F — meBHa TOYKa, piBHOBiAajieHa BiJ CTOPiH
Kkyta A, To0To mepuengukyaapu FB i FC, mnpose-
meHi 3 Touku F [0 CTOpPiH IILOTO KyTa, € PiBHUMU
(puc. 179). Cononyuumo Touku F i A . Toxi mpsawmo-
KyTHi TpukyTHuKu FBA i FCA piBHIi 3a rinoreny-
3010 1 KaTeTOM.

3Bincu L FAB= ZFAC, T0o0T0 ipoMiHb AF —
OicekTpuca Kyta A .

Teopemy mosemero. W

I Tyt i gaxi, Kayunm IIpo TOYKH, PiBHOBiAmaseHi Bix cTOpim
KyTa, MU MaeMO Ha yBasdi TOUKH, IO JIe}KaTh y BHYTPilIHi#
obJstacTi KyTa i piBHOBigmaJIeHi Big mpaMux, AKi MicTaTs foro
CTOPOHMU.

A

Puc. 178. Touka
OiceKkTpucu KyTa
piBHOBiAmaseHa Bin #oro
CTOPiH

Q

A c

Puc. 179. Touxa,
piBHOBiAmaeHa Bix cTopin
KyTa, HAJEXKUTDb A0r0
bicekTpuci
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.—a.
Puc. 180
B
a c
C 7 A
Puc. 181
190

22.3. Memo0 2eoMempuyHUX Micyb

Ilorarra T'MT wuyacTo BHUKOPHUCTOBYETHCSH
Mg uac po3p’sa3yBaHHA 3azadu Ha mobymoy. Hampu-
KJaJ, Hexal HeoOXimgHo moOyayBaTH TOUKY, IO 3a10-
BosibHsAE ymoBu P, i P,. fIkmio reomeTpuyHuM Miciem
TOYOK, III0 3aJ0BOJIBHAIOTH yMOBY P, , € dirypa F,,
a TeOMeTPUYHUM MiCIIeM TOYOK, IO 3aJ0BOJBHAIOTH
ymoBy P,, — dirypa F,, To mykaHa TOoukKa Oyze
cuinpHO0O Aad diryp F, i F,, ToOTO TOUKOIO IXHBOTO
IepeTuHy.

MipkyBaHHSA 3a TaKOIO CXE€MOIO € OCHOBOIO Me-
mody zeomempuiHux Micyb.

3anaua
TTobyayiTe NPAMOKYTHUM TPUKYTHUK 3a FiNOTEHY30H0
M KaTeTom.
Posg'a3aHHA

Hexalh y WyKkaHOMy MpSMOKYTHOMY TPUKYTHUKY ABC
rinoteHysa AB nopisHtoe ¢, a katet BC popisHoe a
(puc. 180).

Ons nobynosu TPUKYTHUKAG CKOPUCTAEMOCS METOLOM
reomMeTpuyHUX Mmiclb. [Ina UbOro Ha CTOpOHI Mpamo-
ro kyta C Biaknaaemo kartet BC, BC = a (puc. 181).
Touka A mae Hanexatu ApYrik CTOPOHI MPSMOro KyTa
M 6yTW BiAAGNEHONO BiA TOYKU B Ha BIACTAHbL ¢, TO6-
TO A — TOYKG nepeTuHy Kona 3 LeHTpom B paaiyca ¢
3 ApYroro CTOpOHOKO npamoro kyTa. TTobyaosaHi Tou-
Kn A, B i C e BeplWMHAMU LWYKAHOTO NPSAMOKYTHOTO
TPUKYTHUKa ABC. 3riaHO 3 Hacniakom 3 Teopemu npo
NOPIBHAHHSA CTOPIH i KyTiB TPUKYTHUKGA, 30A4a4a MAE
PO3B930K 3a YMOBU a < C.
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§22. [eomeTpuyHe MicLie TOYOK

3anumanHa U 3a0avi

YcHi Bnpasu

610. ®irypa F — reomerpuuHe MiCIle TOUYOK, IO 3aJ0BOJBHSIOTH YMO-
By P. Uu mpaBUJbHO, II10:

a) Ha IJIOIIWHI iCHYIOTh TOUYKH, IO 3aJOBOJLHAIOTL YMOBY P, aie

He HaJeKaTb Qirypi F ;

0) cepen Touok Girypu F € TOUKH, 110 He 3aJ0BOJBHSIOTH YMOBY P;

B) OyIb-Ka TOUYKa, IO 3aJ0BOJbHAE yMOBY P, Hame:xuts dirypi F?
611. Yu moxxkHa Kpyr pamiyca 5 cM BBaKaTu IeOMETPUYHUM MiclieM TO-
YOK, BifJaJIeHUX Bif IIeHTpPa IIbOr0 Kpyra Ha BilcTaHb:

a) 5 cwm;

0) He OinbIny 3a 5 cMm;

B) He MEHIITY 3a 5 cM;

r) He Oigbiry 3a 4 cm?
612. Bigpisox AB gopisHIOE 4 cM. Uy MOXXHA BBAXKATH CepefUHHUN IIep-
MEeHAUKYJIAP OO0 IBOTO Bipi3Ka reOMETPUYHUM MICIIEM TOUOK, STKi:

a) Bimpmaseni Bim Touok A i B Ha 2 cMm;

0) Bimmaseni Bim Touok A i B Ha omHAKOBi BifcTaHi;

B) € BepIIMHAMU PiBHOOEIpPEeHUX TPUKYTHUKIB 3 0CHOBOIO AB?
613. IIpomins BD — Gicekrpuca kyta ABC . Uu MOXHA BBasKaTH Oro
reOMeTPUYHUM MicIleM TOYOK, sIKi piBHOBijnajeHi:

a) Big mpomenie BA i BC;

a) Big mpamux BA i BC?

lMpadiuHi BnpaBwm

614. Haxpecuits TpukyTaux ABC .
a) IlobGymyiiTe reoMeTpUUHe MicClie TOUOK, PiBHOBiAmaJIeHUX Bil Bep-
muH A i B.
0) IloOymyiiTe reomeTpuUuYHEe MicIle TOYOK, PiBHOBiAmaJieHUX Bin
cropin AC i AB.
B) IlosHauTe TOUKY IepeTHMHY HMOOYIOBAHUX T'€OMETPUUYHUX MiCIlhb
i omwmmIiTk ii BJIAacTHBOCTI.
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615. Haxkpecaits xomo 3 meaTpom O i mposezits xopny AB, Aka He
€ miaMeTpoM.
a) IloOynmyiiTe reoMeTpHUYHE MicIle TOUOK, PiBHOBiAJaIeHMX Bif To-
yoKk A i B. Yu mpoxomauTh mobyaoBaHa mpsma ueped Tourky O ?
Yomy?
0) IloOymyiiTe reoMeTpUYHe Miclie TOUOK K0Ja, PiBHOBiAAAaIeHUX Bix
cropiz Kyra AOB.

Aa NMucobmosi BnpaBn

192

Pisenb A
616. lamo Bigpizox AB. IToGyayiiTe reomeTpuule Micie Touok C TaKux,
1o TpuKyTHUK ABC € piBHOCTOPOHHIM.
617. aumo nmpomine BC . IToGyayliTe reoMeTpuuHe Miclle TOUOK A Ta-
Kux, 1mo Kyt ABC € npamMum.
618. Ha reorpadiuniii mani Ykpainu moGynyiiTe TOUKy, PiBHOBigmaJIeHy
Bim Yepnirosa, Jlynpka i 3amopisKixs.
619. Mamo touku A, B, C. IloGyayiiTe TOUKY, AKa PiBHOBiAmaJieHA
Big TouoK A i B Ta JeXUTh Ha 3afaHiil Bigcraui Big Touxku C.
620. IToGynyiiTe TOUKY, PIBHOBiALaeHy Bifi CTOPiH JaHOr0 KyTa, AKa Je-
JKUTb Ha BigcraHi d Bij fforo BepIInHU.
621. Touka A JexuTh Ha Koiai pazgiyca R. IToGyayiiTe TOUKHU JAHOTO
KoJa, BimmaJseni Bim Touku A Ha Bigcraub R.

PiseHb b
622. JloBeniTs, 1[0 T€OMETPUYHUM MiCIIeM TOYOK, BifmaJeHMX Bif maHOI
npsamoi a Ha BigcTaub d, € ABi IpsAMi, mapajeJbHi a ¥ Bigmaseni Bix mel
Ha d.
623. T'eoMeTPpUUYHUM MiCIIeM TOYOK, PiBHOBigmaJIeHMX Bix ABOX Imapa-
JeJbHUX MIPAMUX, € IPAMA, SKa IapaJjejbHa ITUM IPIMUM 1 TPOXOAUTH
yepes3 cepeAuHy iXHBOTO CIIIJIBHOTO IlepleHAnuKyasapa. [loBemiTs.
624. 3naiiniTh reoMeTpUYHE MiCIle IIeHTPiB KiJ, [0 IPOXOATE Uuepes JaHi
Troukun A i B.
625. 3ualifiTe reomeTpuuYHe Miclle IeHTPiB Kija paziyca R, 1[0 Ipo-
XOIOATH uepes JaHy TOUKy A .
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§22. [eomeTpuyHe MicLie TOYOK

626. 3HalifiTL reoMeTpUUYHE MicClle IEHTDPiB KiJ, I[0 ZOTHKAITHCA IO
CTOPiH MTaHOTO HEPO3TOPHYTOTO KYyTa.

627. [Mamo Bigpizok AB. 3HalifiTh reomerpuune micie Touok C, AKi
€ BepIIMHAMU TPUKYTHUKIB 3 ocHOBOIO AB i 3amaHOI0 BUCOTOIO /.
628. Nano mpamy AB. IlobyayiiTe TouKu, AKi piBHOBigmajeHi Big To-
yok A i B Ta JexaTb Ha Bifcraui [ Bim mpsamoi AB.

629. Ha cTopoHax Hepo3ropHyTOoro Kyra B mosmaueno Touku A i C,
npuuomy AB#CB. IlobynyiiTe TOUKY, PiBHOBiAZaJieHy Bif CTOpPiH ma-
HOro KyTa ¥ piBHOBiggaJseny Big Touok A i C. CKinbKu po3B’s3KiB Mae
3agaua, axmo AB=CB?

* . .
630. IToGyayiiTe TPUKYTHUK 34 ABOMA CTOPOHAMHU I BICOTOIO, IIPOBEJEHOI0
o omHiel 3 IIUX CTOPiH.

PiBeHb B

631. 3maiiziTs reoMeTpuuHe Miclie cepeluH YCiX XOpJ SAHOTO KoJia, Imapa-
JIeIbHUX NaHil MpaMii.

632. 3ualifiTe reoMeTpryHe Miclle cepefUH YCiX XOpH JaHOTo KoJia,
AKi MaTh 3aaHy MOBIKUHY.

633. 3uHaiigiTs reoMeTpruHe Miclie LEHTPIB Kijl, SKi ZOTUKAIOTHCA [0 Aa-
HOro KoJja 3 meHtpoM O B maHii Touri A .

634. 3uaiigiTe reoMeTpuuYHe Miclle TOYOK, PiBHOBiZmaJIeHMX Bij ABOX
JaHUX MIPAMUX, IO IePeTUHAIOTHCH.

635. IToGyxnyiiTe KO0, AKe HOTUKAETHLCS 4O KOMKHOL 3 JBOX NPAMUX, II0
IIePeTUHAIOThCA, MPUUOMY IO OJHIi€l 3 HUX — Y MaHIA TOUIi.

636. IloGyayiiTe KOJIO JaHOI'O pajiyca, 0 IPOXOAUTh Yyepes AaHy Tod-
Ky ¥ TOTUKAETHCS 0 HAHOL IIPSIMO].

637. Ha puc. 182 300pakeHo KyT (ab) , BepIINHA a
aKoro HemocrymHa. [IoOyayiiTe GiceKTpHCy IILOTO
KyTa.

* o
638. IIo6ynyiiTe TPUKYTHUK 34 CTOPOHOIO Ta IBO-
Ma BHCOTAMHU, IPOBEJCHUMH [0 iHIIIKX CTOPiH.

* .
639. IloOyayliTe TPUKYTHUK 34 CTOPOHOK Ta
IIPOBEJEHUMHU JI0 Hel MemiaHo I BHCOTOIO. Puc. 182
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\J NMoBTOpeHHA nepen BUBYEHHAM §23
TeopeTuyHnin matepian
e KOJIO [ §19; 20 ]
e JOTHYHA JO KOoJa
3apaui

194

640. Koo JOoTHKAEThCA IO KATeTiB IPAMOKYTHOIO TPUKYTHHKA B TOY-
Kax A i B, a meHTp kKoaa O JeXHUTh Ha rimoTenysi. 3HalgiTh
kyT AOB.

641. Bepmiuau A i B TpukyrtHura ABC nexarh Ha KOJIi 3 I[eHT-
pom O, mpuuomy Touxka O Je:xuth Ha ctopoHi AC . IloBenmiTh, 110 HOTUY-
Ha 70 Koja B Touli B mapajenbHa mpamini AC, axmo £ BAO =45°.
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§23 OnucaHe i BnucaHe kona
MPUKYMHUKa

23.1. Kono, onucaHe HABKOJ0
MPUKymMHUKa

O3Ha4YeHHA

Kono Ha3nBaeTbCcd ONMMCAHUM HaBKONO TPUKYTHUKaA,
SKLLO BCi BEPLUMHM TPUKYTHMKA NexaTb Ha AaHOMY KOfi.

Y TakoMy BUIAIKY KaKyTh, III0 TPUKYTHUK ‘
€ BIIMCAHUM Yy JaHe KOJIO. A B

Ha puc. 183 koo 3 mmeaTpom O ommcaHe HaBKO-
Jo Tpukytauka ABC.

OcCKinbKU BCi BepIIMHYU TPUKYTHUKA JIE€KATH
Ha OIIMCAaHOMY KOJIi, TO BCi BOHM PiBHOBiAJaJieHi Bix

neHTpa Kojaa. Ileit aKT JeKUTH B OCHOBI JOBEeIEeHH

TeopeMU IIPO OIKCaHe KOJIO. Puc. 183. Koo, onucane
HaBKOJIO TPUKyTHHKA ABC

C

Teopema (npo K010, ONUCAHE HABKOJI0 MPUKYMHUKA)

HaBkono Oyab-sKoro TPUKYTHMKa MOXHA OMMCaTW €AMHe
kono. LleHTp Lboro Kona € TOHKOIO MepeTviHy CepeavHHYIX
nepneHanKynspis 4O CTOPiH TPMKYTHMKA.

JloBedeHHs

[0 Hexait npami a i b — cepesuHHi IepreH-
mukyaapu g0 cropin AB i BC gaHOro TPUKYTHU-
ka ABC (puc. 184).

CnouaTKy [OBeIeMO METOAOM Bifi CyIIPOTHBHO-
ro, 1o mpAMi a i b mepermHaioThed. IIpumycrumo, A le c
o Ii mpaMi He HepeTHHAIOThCA, To6TO a|b . Toxi, buic. 184, Touxa O — mou
ockinbku a L AB, To AB 1 b 3a Hacaigxom 3 Teo- ka ﬁepémny P —
PEeMH IIPO BJIACTUBOCTI KYTiB IpU HapaeJbHUX IIPId- epIePIHKYISAPIB 10
mux. Ane BC L b 3a mobymosomw, sBigcu AB| BC, cTopin TpukyTHHKA ABC
10 HEMOKJIUBe 3a yMOBoIo. OTike, ipAMi a i b mepe-
TUHAIOTLCS B IeBHiN Touni O .
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Po3pin Ill. Kono i kpyr. feoMeTpnyHi Nobyposm

3a TeopeMoIo IIPO CepeAUHHUN MepIeHauKyaap Touka O piBHOBiAma-
JgeHa Bix Touok A i B (trooto OA =O0OB) i piBHOBifgameHa Big Touoxk B
i C (robro OB=0C). 3Bincu OA=0B=0C . Or:xe, icCHye K0JIO 3 IIeH-
tpom O, I1I0 IPOXOAUTEL Uepes yci BepmuHu TpukyTHUKa ABC .

IloBemeMo MEeTOIOM BiJl CYIIPOTHBHOTO, IIT0 TaKe KOJO €IUHE.

IIpunycTumo, 1110 HAaBKOJIO TPUKYTHUKA MOYKHA OIMCATH Ile OfHe
KO0JI0, BimminHe Big mobymoBanoro. Toii meHTp IIHOTO KoOJa PiBHOBiAmaJie-
HU# BiJi BePIINH TPUKYTHUKA # ToMy 36iraetbca 3 O, TOUKOIO MEPETUHY
CepeiHHUX IIEPIIEHIUKYJIAPIB 10 CTOPiH TPUKYTHUKA. Paiyc mporo KoJia
mopiBHIOE BificTaHi Bim Toukum O [0 BeplInH TPpuUKyTHHKA. OTXKe, IIe KOJO
30iraeThcs 3 mMOOYIOBaHUM.

I mapernri, cepeAUHHNY EPIEHIUKYAAP ¢ A0 cTopoHu AC MicTUTH
yei Touku, piBHOBigmaseHi Bix Touok A i C. Ockinbku Touka O TaKoX
piBHOBigmameHa Big Touok A i C, To Iell cepefUHHUNA HEPIEHIUKYJIAD
IIPOXOAUTH uepe3 TouKy O .

Teopemy nosegeno. M

Hacnidok

Tpy cepeamHHi NepneHanKynapn 4o CTOPIH TPMKYTHMKA NepeTUHAIOTLCS B OAHIN
TOYLL.

3ayBaKuMMoO, II0 IIEHTP OMMCAHOT0 KOJia He 3aBXKIU JIEKUTH ycepe-
IUHI TPUKYTHUKA; BiH TAKOK MOKe JIeKATU Ha ONHiN i3 #oro cropiu abo
1mo3a TpuKyTHUKOM (puc. 185).

VYcepenuHi TPUKYTHUKA Ha cTopoHi TpuKyTHHKA Ilosa TpUKyTHUKOM

Puc. 185. PoaMillleHHA IIEHTPa OIMMCAHOI0 KOJa
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§23. Onucare i BNMCaHe Kona TPYKYTHYKA

23.2. Kono, BnucaHe y mpukKymHukK
O3HaYeHHA

Kono Ha3vBaeTbCcsi BMMCAHUM Y TPUKYTHUK, SKLO BO-
HO JOTUKAETLCS A0 BCIX MOro CTOPIH.

Y 1nnomMy BUIMIAAKy TPUKYTHUK € OMHCAHUM Ha-
BKOJIO JAHOTO KOJIa.

Ha puc. 186 xomo 3 neaTpom O BIucame y Tpu-
kyTHuK ABC . IIpawmi, 1m0 MicTATH CTOPOHU TPUKYT-
HUKAa, € JOTUYHUMU [0 BIIMCAHOI'O KOJa, & TOUKU
IOTUKY JIeKaTh Ha CTOPOHAX TPUKYTHUKa. Panxiycu
BIICAHOT'O KOJIa, IIPOBEJIEH] B TOUKU JAOTUKY, IIePIEH-
IUKYJISPHI IO CTOPiH JAHOTO TPUKYTHUKA.

Iami B TakoMy BUHAAKY MU OyIeMO TOBOPUTH,
IO IIEHTP BIIMCAHOTO KOJIa PiBHOBimmaeHWI BiJ CTO-
PiH TPUKYTHUKA.

Teopema (npo Kosio, BNUCAHE Y MPUKYMHUK)

Y OyAb-KUM TPUKYTHUK MOXHAa BMWCATU €LMHE KOJIO.
LLeHTp UbOro KoMa € TOYKOIO MepeTuHy DiCeKTPUC TPUKYT-
HUKa.

ZloBeOeHHs

0 Hexait AD i BE — GicekTpucu JaHOTO TPH-
KytHuxka ABC (puc. 187).

IloBemeMO METOMOM BiJi CYIPOTHUBHOTO, IO
i OicexTpucu mepeTuHamThcsa. Hexait AD i BE
He nepetmHaoThea. Toxi AD|BE, a xkytu BAD
i ABE — BHYTpiIIHi OJHOCTOPOHHI IpU IIapaJeiib-
Hux npamux AD i BE rta ciumini AB. Cyma mux
KyTiB Mae mopiBuioBaTu 180°, 1110 cymepeunTsh TeopeMi
PO CyMy KYTiB TPUKYTHUKA.

Otxe, OicekTpucu AD i BE mepeTHHAIOTHCS
B neBHiit Tourti O . Toxi 3a Teopemoio PO GiceKTpUCY
KyTta Touka O piBHOBigmaJsieHa Big ctopin AB i AC,
a Tako:K piBHOBigmasena Bix cropin AB i BC . Takum
YWHOM, TPHU IE€PIEHIUKYISpU, IpoBeaeHi 3 Touku O

O
A | C

Puc. 186. Kouo, Buucane
y TpukyTHUK ABC

Puc. 187. Touka O — Tou-
Ka mepeTuHy GiceKTpuc
TpukyTHUKa ABC
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Puc. 188

0 CTOPiH ZAaHOTO TPUKYTHUKA, piBHi. OT:Ke, icHye
KoJio 3 1meHTpoM O, II[0 JOTHKAETHCS A0 BCiX CTOpiH
rpukytauka ABC .

IoBegeMo MeTOIOM BiJi CYIPOTHBHOIO, IO Iie
KOJIO €JINHe.

IIpunyctumo, 1110 y TPUKYTHUK MOKHA BIIMICATHU
1Ie ofHe K0J0, BimMinme Big mobymosanoro. Toxi fioro
IEeHTP OJHAKOBO BiAJaJIeHWH BiJi CTOPiH TPUKYTHUKA
i1 36iraetbca 3 O, TOUKOIO IEPeTUHY OiCeKTpuc Tpu-
KyTHUKA. Pajiyc 1Iboro KoJja JOPiBHIOE BimcTaHi Bifg
Touku O [0 CTOpiH TPUKYTHWKA. TaKUM UYWHOM, Iie
KO0JIO 30iraeTbcs 3 MoOyZOBaHIIM.

I mapemri, 6icektpuca CF wmicTuTh yci TOukwH,
piBHOBiAmaneni Big cropia CA i CB. OckiabKu TOY-
kKa O rtakoxx piBHOBifgmanena Big CA i CB, To 1a
bicekTpuca mpoxoauTh uepes Touky O . Teopemy mo-
Begeno. W

Hacnidok

Tpn BiCeKTpUCK TPUKYTHUKAE MepeTMHaloTbCa B OAHIV
TOYL.

OckinmbKM Bci OiceKTpucu TPUKYTHHUKA JIEKATD
ycepeanHi HbOT0, TO I IIEHTP BIIMCAHOTO KOJIa 3aBXKIU
JIEXKUTH yCEPeNnHI TPUKYTHUKA.

3apava
Y piBHOCTOPOHHLOMY TPUKYTHUKY LIEHTPU OMUCAHOTO
i BAUCAHOro Kin 36iraroTbcs. HoseniTsb.
Po3g'a3zaHHs

Y piBHOCTOPOHHLOMY TPUKYTHUKY ABC bicekTpucu AA,,
BB, i CC, € Takox meniaHamu U Bucotamu (puc. 188).
Lle o3Hauae, wo npami AA; BB, i CC, — cepeAUHHI
nepneHAnKynapu Ao cTopiH TpUKyTHUKa ABC. Ockinb-
KW BCi BOHW NepeTUHaroTbCs B OAHIW TOYUi, TO uS
TOYKA — LeHTp ONUCAHOTO i BMMUCAHOFO Kin TPUKYT-
Huka ABC.
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§23. OnucaHe i BMvCaHe Kona TPMKYTHMKaA

CrnpaBKyeTbca TaKOXK 1 o0OepHeHe TBEPIKEeHHA: AKUL0 6 MPUKYMHU-
KY YeHmpu Onucanozo i 6Nucanozo Kin 3b6izaromuca, mo yeli mpukymHux
€ pienocmoponnim. CupoOyiiTe IOBECTH IIe CAMOCTIIHO.

3anumaHHa U 3a0avi

YcHi Bnpasu

642. [lano TPUKYTHUK i Koj0. BusHauTe, uM € JaHe KOJO OINUCAHUM HAB-
KOJIO TPUKYTHUKA a00 BIMCAHUM Yy HBOTO, AKIIO:

a) IeHTD KoJia PiBHOBiAJaJIeHUH Biji YCiX CTOPiH TPUKYTHUKA;

0) IIeHTp KoJia PiBHOBiAmajeHU# Bif yciX BepIIMH TPUKYTHUKA;

B) VCi CTOPOHUW TPUKYTHHKA — XOPAU KOJAa;

r) yci cTOpOHU TPUKYTHHKA JOTHUKAIOTHCS J0 KoJia.
643. CepenuuHi mepneHANKYIAPA [0 CTOPiH TpukyTHUKa ABC meperu-
HaioThedA B Tourli O . Yu osHauae 11e, II10:

a) OA=0B;

6) LABO=ZCBO;

B) Touka O MOKe JiesKaTH HA ONHIiH 3i CTOPiH TPpUKYTHUKA?
644. Touka O — LEHTp KoJia, BIKucaHoro y TpukyTHuk ABC . Yu ozHauae
1e, IIo:

a) OA=0B;

6) LABO=ZCBO;

B) Touka O MOKe JIesKaTU 1034 JaHUM TPUKYTHUKOM?
645. HaBKo/10 TPUKYTHUKA OMKCAHO KOJIO i B HBOIO BIIMCAHO Ko0Ji0. Yu
MOJKYThH IIi KOJIa MATH PiBHi paaiycu; CoiJbHUM 1eHTP?

\ . .
lNpadiuHi Bnpasn

646. Hakxpecuirs KoJio i mosHauTe Ha HhoMy Touku A, B i C. IlposexniTs
MEePIeHIUKYIAPH 3 IIeHTPa KoJia A0 cTopiH TpukyTHuxka ABC. Y akomy
BiIHOIIIEHHI BOHU JiJATH CTOPOHU TPUKYTHUKA?

647. HaxpecuiTs ko0 3 meatpoM O i mpoBemiTh 10 HHOI'O TPU LOTHYHI,
110 IIONIAPHO MePeTHUHAKThCA. Ilo3HAUTe TOUKY MepeTuHy JoTHYHNX A, B
i C.V axomy Bigmormenni mpomeni AO, BO i CO pginATb KyTU TPUKYT-
uuka ABC?
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& MNucbmosi Bnpasu
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Pisenb A
648. HasroJso piBHOGenpeHoro TpukyTHuka ABC B
(AB = BC) omucamo Kojo 3 meatpom O (puc. 189).

a) Hosemits, mo L AOB=/ZCOB.

0) 3Bmaiigite Kyt AOC, akimo £ ABC=40°.
649. V piBHoGenpenuii TpukytHur ABC (AB = BC)
BIIICAHO KoJio 3 meHTpoM O (puc. 190).

L

a) Hoexitp, mo TpukyTHUK AOC piBHOOE- A ¢
APEHMIA. Puc. 189
0) 3Smangits Kyt ABC, axkmo £AOC=100°.
650. IToGyayiiTe KOO, BIMCAHE B JAHWI TPUKYTHUK. B
651. Ilo6yayiiTe K00, ONMCaHe HABKOJIO TaHOTO
TPUKYTHUKA.
652. Touxa O — LeHTP KOJa, ONMCAHOI'0O HABKOJO
rpukytHuka ABC, OD — Biacraub Bif Touku O 10 ‘Q
cropoHu AB. 3HaUAiTL AOBXKUHY Bifpiska AB, AKIIO ) .(
AD=9 cm. e~

653. Touka O — LEHTP Ko0J1a, BIIMCAHOI'O B TPUKYT-
Huk ABC. 3uangits kyr BAO, akimo £ BAC =100°.

Puc. 190

PiBeHb b
654. CepenunHi nepneHIUKYISpU 40 CTOPiH TpukyTHuka ABC meperu-
HaroTbca B Touli O . 3HAUIITL HOB:KUHY cTopoHu AB, axkmo OA =8 cwM,
ZAOB=60°.
655. V tpukyraury ABC Gicektpucu KyTiB A i C mepeTHHAIOTLCS B TOY-
ui O. 3maiigite Kyt BAC, sk AB=BC, L ABO =35°.
656?H06yayﬁ’re TPUKYTHUK 34 JBOMAa CTOPOHAMU B
I pajJiycoM OImmcaHOTO KOJa.
657" IloGyayiiTe piBHOOEAPEHUN TPUKYTHUK 34 OC-
HOBOIO I pajiycoM OmmCcaHOTO KoJa.

658. V pisroGespenomy TpukyTHUKY ABC 3 0oCHO- D E
Bol0 AC BmucaHe KOJO AOTHMKAETHCS J0 CTOPiH TPUKYT- L‘"
HUKa B Toukax D, E i F (puc. 191). 3uaiigitTs mepu- A F C

MeTp TPUKYTHUKA, AKmo AF =5 cm, BD=6 cwm. Puc. 191
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659. Touka ZOTHKY BIMCAHOI'O KOJAa IIIUThL OiYHY CTOPOHY piBHOGEH-
PEeHOT0 TPUKYTHHKA Ha BifApisku 3 ¢cM i 5 cM, moumHAIOYM Bil OCHOBH.
3HaWmiTh TepUMeTp TPUKYTHUKA.

PiBeHb B

* o . e
660. IIo6yayiiTe TPUKYTHUK 34 CTOPOHOI0, BICOTOIO, IIPOBEIEHOI0 IO Ili€i
CTOPOHU, Ta PaJiyCcoOM OIMCAHOrO KOJa.

* . . .
661. IloGynyiiTe TPUKYTHUK 34 BHUCOTOIO M MeAiaHOIO0, IIPOBEICHUMU
3 OfHiel BepIIMHM, Ta PaLiyCcOM OIMMCAHOI'0 KOJA.

662. IlepumeTp piBHOGEApPEHOr0 TPUKYTHHKA mopiBHioe 220 cm. Tou-

Ka JOTUKY BIMCAHOTO KOJIa JiauTh OiUHY CTOPOHY Ha BiAPi3KW y BimgHO-

menHi 3:4. 3HaiigiTe cropoHu TpuKyTHuUKA. CKiIbKM pPO3B’A3KiB Mae

3amaua’?

663. a) V tpurkyTHUKY ABC BuucaHe KOJO JOTHKAECTLCA JO CTOPIH TPH-
kyTHuka AB, BC i AC BToukax D, E, F Bignosigmo. [loBexiTs,

0) (onopHa) ¥ HmPAMOKYTHOMY TPHUKYTHHUKY 3 KaTreraMu a, b
i rinoTeHy3010 ¢ pajiyc BOHCAHOTO K0JIa 00UHCIIOETHCA 3a Gopmy-

a+b-c

JOK0 1 = . HoBemits.
664 (onopHa).
a) Y nNpaAMOKYTHOMY TPUKYTHHUKY I[EHTP OIHMCAHOTO KOJA JIEKHTHh
Ha cepeauHi TrimoTeHys3u.
0) Sfxmo paxgiyc Kosa, omucaHOTO HABKOJIO TPUKYTHHKA, JOPiBHIOE
TOJIOBHHI HOT0 CTOPOHM, TO Iieil TPUKYTHUK IMPSIMOKYTHHIA.
HoBexniTs.

L OHAAlH-MpeHYBAHHSA 015 Ni020mMoBKU 00 KOHMPONbHOI pobomu N 4

3adaui Ona nid2omosku 00 KOHMPONbHOI pobomu N°4

1. Yepes Touky A kosa 3 meatrpom O mposezeHo xopny AB i mia-
meTp AC . 3Haiigite kKyT BAC, akmo kyr BOC popiBuioe 70°.
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202

2. IIpami CA i CB — gotuuHi 10 Koja 3 medaTpoM y Touri O (puc. 192).
Iosenite, mo OC — bicexktpuca kyra AOB .

3. [Isa koza 3 pagiycamu 32 ¢ i 12 ¢M HOTHKAIOTLCS. SHANITE BifcTaHb
Mixk meuarpamu Kin. CkigbKu po3p’s3kiB mae 3ajgaua?

4, Touka JOTMKY BIMCAHOIO KOJA AiJUTH CTOPOHY PiBHOCTOPOHHBLOI'O
TPUKYTHUKA Ha IBa Bipis3Ku, OMUWH i3 AKUX Ha 15 cM MeHIUi, HixK mepu-
METpP TPUKYTHUKA. SHAULITH CTOPOHY TPUKYTHHUKA.

5F Ilo6ynyiiTe piBHOOEAPEHUI TPUKYTHUK 3a 0iCEKTPLCOI0, IPOBEIEHOIO
0 OCHOBHM, Ta PaZiycoM OIMCAHOTO KOJA.

6. IBi piBHi Ta B3a€MHO NEPIEHIUKYJISAPHI XOPAHU KOJIa TOYKOIO IEPETHHY
IiMATHCA Ha YACTUHU 3aBAOBXKKM 4 cM i 16 cm (puc. 193). Suaimits pami-
yC KoJia, AK€ JHOTHUKAETHCA A0 IIUX XOPA i Mae CHiIbHUI IEHTDP i3 ZaHUM
KOJIOM.

A

N
0 c N\

Puc. 192 Puc. 193
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Miocymku

NIACYMKOBWUIA Ornag po3guny i

KOJ1O | KPYT

Koxom HasumBaeThcsa reomerpuuHa (Qirypa,
IO CKJAJAEThCA 3 YCiX TOYOK MJIOIWHU,
BimmameHux Bim maHoi Touku (IEHTpa KOJAa) Ha
OTHAKOBY BiJICTaHb.

Kpyrom HaswBaeThCA YaCTMHA IJIOIUHU, AKA
0o0MerKeHa KOJIOM 1 MiCTUTBH HOro IEeHTP

’ZliaMeTp

Pamiycom Kosa (Kpyra) HasMBaeTLCA BiJCTaHDb
Bijl 1eHTpa KoJa 10 OyAb-AKOi HOr0 TOUKH.

Xopaor Ha3WMBAETHCA BiJIPi3OK, IO CIOJIYYaE
IBi TOUKH KOJIA.

JliaMmeTpoM Ha3MBAETHCSI XOPAA, IKA MPOXOAUTH
yepes IEeHTP KOoJIa

HiameTp, MepneHAUKYJIAPHUN O XOPAU, IPO-
XOOUTH uepes ii cepemnumy.

HiameTp, IpoBeieHNI Uepe3 cepefuHy XOpAH,
AKa He € JiaMeTpoM, MePIeHANKYIAPHUNA 0
Imiei xopau

JOTUK MPAMOI | KONA

OIOH @

JIOTHYHOIO [I0 KOJIa HAa3WBAETHCSA IIPAMA, IT[0 Ma€
3 KOJIOM €IMHY CIIiJILHY TOUKY
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nobynosu

Bracmuseicmv domuuHoi: JOTHYHA IO KOJIA
MepueHuKyJIApHa 0 pajiyca, IPOBeIeHOrO
B TOUKY JOTUKY

O3naxa 0omuvHOL: SKIINO IPAMAa IPOXOAUTH Ue-
pes TOUKY KoJia IePIeHIUKYJISPHO 40 pajiyca,
IIPOBEJEHOr0 B I[0 TOYKY, TO BOHA € JOTHYHOIO
J0 KoJa

D
(D~

Bigpisku moTmuHMX, IPOBEAEHUX 3 OAHIi€l TOU-
KU J0 KoJia, PiBHI

JOTUK ABOX KiJ1

Cr

SO0BHIIIIHIT TOTUK

ABa koJa, 110 MamwTh
CHiJIBHY TOUKY, TOTHKA-
IOTHCA B I[ifi TOYITi, AK-
110 BOHU MAaOTh y Hil
CIIiJIBHY MOTUUYHY

BryTpimuit 1otk

OCHOBHI 3AAAYI HA I'IOBWZIOBya'e

c
/C;)\@)
A IB

IToOymoBa TPUKYTHUKA 3a JAHUMK CTOPOHAMU
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Mipcymkn

IToOynoBa KyTa, AKUI JOPiBHIOE JAHOMY

ITo6ymoBa GiceKTprcu AAHOIO HEPOSTOPHYTOTO

KyTa

©)

@

Al

(@)

B a

Touka O 1eXUTH
Ha JaHiil mpamii

ITo6ymoBa mpsamoi, IIo0
MepHUeHAUKYJAIPHA [0
IaHOl i mMPOXOAUTH Ue-
pes Toury O

Touxa O jexuThH
11034 JAHOI0 IIPSMOIO

@>r0

@
C

IToGynoBa cepenmHM JaHOTO BiApiska i cepemmH-
HOT'O IIEPIEeHAUKYJIAPA OO0 HHOTO

A B
D>,
(0)
®) 4 .
IToOymoBa mpsmMoi, IO MPOXOAUTHL Uepes JaHy
TOUKY ITapajieJIbHO MaHiil mpaMii
.
@,
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FTEOMETPUYHI MICLIA TOYOK

&

Kono € reoMeTpUYHNM MiCIIeM TOYOK, BiAmaIeHUX
BiJ TaHOI TOUKM IJIOIIWHU HA OTJHAKOBY BiJCTaHb

[ ]

Cepedunnuil nepnendukynap [0 Bigpiska € reo-
METPUYHUM MiCIIeM TOYOK BHYTPIITHBOI 00JacTi
KyTa, PiBHOBiAZAIeHNX BiJ KiHITiB IIbOT0 BiAgpiska

Bicexmpuca HepO3TOPHYTOTO KyTa € IeOMeTpUY-
HUM MiCIIeM TOYOK, PiBHOBiAJaJIeHMX BiJ CTOpiH
IIBOT0 KyTa

OMUCAHE KOJ10

Koo HasmBaeThcA OMHCAHUM HABKOJO TPUKYT-
HHUKAa, IKII0 BCi BEPIIMHN TPUKYTHUKA JIEHKATh
Ha IIbOMY KOJIi

z
S
=

HaBkosio 0yab-AKOTO TPUKYTHUKA MOKHA OIKCA-
TH €AUHE K0Jo. [[eHTp IIbOT0 KOJa € TOUKOIO IIe-
PEeTUHY CepeUuHHUX MEePIeHIUKYIAPIB 0 CTOPiH
TPUKYTHUKA.
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Mipcymkn

BMUCAHE KONO

Koo HasmBaeThCsT BOIMCAHUM Yy TPUKYTHHE, TK-
110 BOHO JOTHKAETHCA IO BCiX HOr0 CTOPiH

V Oyap-IKUil TPUKYTHUK MOYKHA BIIMCATU €UHE
KoJio. IleHTD IIOTO KOJa € TOUYKOI IIEPEeTHHY
OiceKTpuc TPUKYTHUKA

% KoHTponbHi 3anuTtaHHA

1. [aiiTe o3HaueHHs KoJia i Kpyra. ¥ maHOMY KOJIi BKaKiThb I€HTD,
paniye, miameTrp, XOpAay.
2. [laiiTe 0O3HAYEHHA AOTHUYHOI IO KOJA.
3. CdpopmyroiiTe i HOBELITH BIACTUBICTD i 03HAKY JOTHYHOIL.
4. C@opmyaroiiTe i TOBeNIiTh BIACTUBICTD BiApPi3KiB JOTMYHMX, IpPOBEIE-
HUX 3 OFHiel TOUKM IO KoJia.
5. [laiiTe o3HaueHHA NOTHUKY ABOX Kij. HasBiTh BUAM HOTHUKY KiJ.
6r IlosicHiTh, K mMOOYAYBaTH TPUKYTHUK 3a JAaHUMU CTOPOHAMU.
7* TlosicHiTh, AK mMOOYAYBATH KYT, I1I0 HOPiBHIOE HJAHOMY HEPO3TOPHYTOMY
KYTYy.
8k IlosicHiTh, AK PO3AIMUTH JAaHUHN KYyT HaBIIiJ.
9 IlosicHiTh, AK MPOBECTH Yepe3 AaHy TOUKY NPAMY, IEePIeHIUKYIAPHY
IO MaHOI IIPSAMOI.
10F IlosicHiTh, K MOOYIyBaTU CEPeIVMHHUN MEPIIEHANKYJIAD A0 JAHOTO Bif-
piska.
1n* IlosicHiTE, AK PO3AIINUTH HAaHUI BiPi30K HAaBIIiJ.
12F IloscHiTh, AK IIpOBeCTU Uepe3 AaHy TOUKY MPAMY, MTapajesibHy HaHii
paAMii.
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13. [aiiTe 03HAYEHHS T€OMETPUYHOrO Miciisa Touok. HasBiTh reomerpuune
MicIle TOYOK, BiffaJIeHMX BiJl maHOI TOUKM Ha 3aJaHy BiJCTaHb.

14. CdopmysoiiTe i1 LOBEIITHL TEOpeMy IIPO CEPEAMHHUN MEePIeHIUKYIIAD
o Bimpiska.

15. CdopmyroiiTe i fOBeLiTL TeopeMy IIpo GiceKTpucy KyTa.

16. [aiire o3HAUEHHA KO0JA, OMMCAHOIO HABKOJIO TPUKYTHUKA.

17. CdopmyiroiiTe i KoBeiTL TeopeMy PO KOJO0, ONKCAaHe HABKOJIO TPUKYT-
HUKA.

18. [aiirTe o3HauUeHHSA KOJia, BIIUCAHOIO Y TPUKYTHUK.
19. Cpopmy.roiite i HOBeAiTHL TeOpeMy IIPO KOJO, BIKCAHE Y TPUKYTHUK.

-|+ NopaTkoBi 3ajaui
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665. IlapanensHi npami a i b € goTuuHUMHU 10 Koja pajgiyca R . 3HalAiTh
BificTaHph MidK IIUMU TPAMUMU.

666. Binpisox AB — giamerp Koua, xopgu AC i BD mapaJeinbHi.
Hoexits, mo Bigpisok CD TakoX € JiamMeTpoM KoJia.

667. Ha miomuHi HeoOXigHO 3HATH TOUKH, BifgajeHi Big KoKHOI 3 JaHUX
TouoK A i B Ha 3 cMm. fK 3a/eKUThb KiIbKiCTh TAKMX TOYOK BiJ JOBMKUHU
Bimpiska AB?

668. fdxmo npama mepeTMHae IBa KoJia, IO MAlOTh CIIJIBHUN IIEHTP
(KOHIIEHTPUYHI KoJa), To ii Bigpisku, AKi MicTAThCa MiiK IIMMU KOJaMH,
piBHi. [loBeniTs.

669. IIpamva, nmapajenbHa xopai AB, moTukaeTbesa g0 Kosa B Tounmi C.
Hoexits, mo TpukyTHuK ABC € piBHOOEZpEHUM.

670. [TosexiTh piBHiCTH PiBHOOEAPEHUX TPUKYTHUKIB 3a GIYHOI CTOPOHOO
i1 pagiycoM ommcaHoro KoJja.

671. [losexith, 110 pajiycu KiJ, BOMCAHWX y PiBHI TPUKYTHWKH, PiBHI.
672. Jlo xKosa, BIMCAHOTO y PiBHOCTOPOHHIN TPUKYTHUEK 3i CTOPOHOK 4@,
IIPOBEEHO NOTUUHY, IO IePeTHUHAE IBi CTOPOHU TPUKYTHHUKA. SHAUIITDH
IepuMeTp TPUKYTHUKA, AKUH BiATUHAETbCA BifJ JaHOTO.

673. Ha xoui OyAyloTh IMOCHiZOBHICTHL TOUOK: IIEpPIIy TOYKY oOpa-
HO JIOBiJILHO, a KOKHA HACTyIIHA TOYKAa BifgajieHa Big ImomepemHboi Ha
BifcTaHb, IO AOPiBHIOE pajmiycy KoJa. AKy HaWOiAbINY KiJbKicTh PisHUX
TOYOK MOJKHA MOOyIyBaTH B TaKUH CHOCi6?
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Mipcymkn

674. 1lenTp Kojla, BOMCAHOIO Y TPUKYTHUK, JEXKUTh HA ONHIN i3 ioro Bu-
COT. SBHANIITh KYTH TPUKYTHUKA, IKIO OAWH i3 HUX yTPUUi OiIbIINH, HiMK
iHIITHH.
675. Ileutp O KoJia, OIMCAHOIO HABKOJO TPUKyTHHKA ABC , JEXUTH Ha
menmiaui BM . 3HalAiTh KyTH TPUKYTHUKA, aKiio LAOB=140°.
676. Bigomo, mo AABC=ANAADC.
a) Hosenitb, mo mpama AC — reoMeTpuuyHe Miclle TOYOK,
piBHOBigmameHux Big Touok B i D.
0) Yu saB:xau mpomiab AC € reoMeTpUUYHMM MiCIleM TOYOK,
piBHOBigmasnenux Bif cropin Kyra BAD ? BigmoBigs ob6rpyHTyIiTE.
677" IToOyayiiTe HA KaTeTi IPSIMOKYTHOIO TPUKYTHUKA TOUYKY, OMHAKOBO
BiaJieHy BiJ rimoTeHysu W APyroro KarerTa.
678. Y piBaoGegpenomy TpukyTHUKY ABC 3 ocHoBoio AC cepeguHHNI
MepIeHIUKYJIAP A0 cTopoHu AB meperunae ctopony BC y rtoumi M.
3uangite Kyt MAC , axkmpo £C="T70°.
679. Touku D, E, F — TOYKH JOTHKY BIIMCAHOTO KOJIA 31 CTOpOHAMU
rpukyTHuKa ABC . [loBenith, 1o GicekTpucu KyTiB TpuKyTHUKa ABC
MEePIEeHANKYJIAPHL 10 BiANMOBIZHMX cTOPiH TpuKyTHHUKA DEF .
680. fIxmio xBa koia 3 mearpamu O, i O, mepeTMHAIOTHCA B TOUKAx A
i B, o npami AB i O,0, B3aeMHO NeprneHAUKYJIApHi. [JoBeniTs.
681. Touka A jaexuTsh mosa KosoMm i3 mertpom O . IToGyayiiTe ZOTUUHY
IO IIBOT'0 KOJIa, IO MMPOXOAUTh uepes TOUKy A .
682. V tpurkyrank ABC (AB=c, BC=a, AC =b) Buucano koJo. Jlo-
THYHA 0 IIbOr0 KoJia mepetruHae ctropouu AB i BC y toukax K i L
BigmoBigHO. 3HAKAITL mepuMeTp TpukyTHuKa KBL .
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Po3gin Ill. Kono i kpyr. feomeTpuyHi nobynosu

ICTOPUYHA OOBIOKA

Haijinpocrimi reomerpuuni 3agaui Ha moOymoBy. BUHUKHEHHA 3ama4
Ha 1100yIOBYy OYJIO 3yMOBJIEHE MOTPe0OI0 V BUMIPIOBAHHI 3eMeIbHUX MiJISHOK
i OymiBHHIITBOM. 3HAUHUX YCIiXiB y PO3B’A3YBaHHI TaKWX 3amad HOCATIHN
IaBHBOTPENbKi BueHi, Hacamnepen EBkaing i Ilmarom, y VII—III ct. mo H. e.
Came 3 uacis Il;maToHa B po3B’sI3aHHI 3amau HA MOOYAOBY CTAJIN BUIIIATH UO-
THUPU eTalu: aHaJi3, BJacHe ITOOYIOBY, HOBEIEeHHS U MOCIiAKeHH.

3amaui, AKi HEMOMKJIUBO PO3B’SI3aTH 3a TOMOMOTOI0 IUPKYJIT i JiHIHKM.
OcobsimBuii iHTEpeCc MaTeMaTHKiB JaBHUHU BUKJIWKAJIUA TPU KJIACUUHI 3ajaui,
K1 He BIaBaJoCs PO3B’SI3aTU 3a JOIOMOTON0 ITMPKYJIA i JiHifIKM, — TpO KBa-
IpaTypy Kpyra, TPHCEKI[ilo KyTa I IOABOEHHA Kyba. 3agaua Ipo KBagpaTrypy
Kpyra Imojsrajia B moOymoBi KBajapara, ILJIOIa SKOTO HOPiBHIOE ILJIOIIi ZAHOTO
Kpyra. ¥ 3ajadi mpo TPUCEKIiI0 KyTa HaMarajucd MOIJNUTUA NaHUUA KyT Ha
TPpU PiBHI yacTuHU (TaKy 3aJauy HECKJIAHO PO3B’A3aTH IS JesIKUX KOHKPeT-
HUX KyTiB, HAIPUKJAJ PO3TOPHYTOr0, IMPIMOro, ajie He I OyIb-AKOro KyTa).
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Mipcymkn

3amaua Ipo IOABOEHHA KyOa moJssrajia B mobymoBi KyOa, 006’eM ssKoro BABiui
OinpInuii, Hisk 00’eM maHoro Kyda. HemoxxiuBicTh poss’sasaru Ii 3amaui 3a mo-
IIOMOT0I0 IUPKYJIA I JiHifiKN Oyimo moBegeno B XIX cr.

Hupkyas un giniiika? [{ikasoro € icTopia oOMekeHb iHCTpyMEHTaPiIO AJIA
PO3B’I3yBaHHS 3aJa4 Ha mo0ynoBy. ¥ X cT. apabcbKkuit MmaremaTuk A6y-1h-Bada
3aIPOIOHYBAB KOPHUCTYBATUCH ¥ IO0YA0BaX OAHOGIUHOIO JiHIHIKOI0 Ta UPKYJIeM
3i crasum posxumiaom. ¥ 1797 p. iramiens Jlopernmo MackepoHi moBiB: OyaAb-AKY
3a7auy Ha oOYAOBY, PO3B’sI3yBaHY 3a JOIOMOIOI0 ITMPKYJA i JiHifKM, MOMK-
Ha PO3B’A3aTH, CKOPHUCTABIINCEH JIUIINE ITUPKyJaeM (IpKU IbOMY IIepemdadasocs,
o yepesd OyAb-AKi MBI TOUKM MO:Ke OyTH IIpoBeleHa IpaAMa). A Ie pamirrie,
B 1672 p., TaKOr0 caMOr'o BUCHOBKY TiHIIIOB JaHeIb I. Mop.

Tax TeopemMa PO MOKJIMBICTH MOOYAOB TiIbKM IUPKYJEM AicTaja Ha-
3By «Teopema Mopa — Mackeponi». ¥ 1833 p. miBeiinapcskuii reomerp K00
IIIreiinep mokasas, IIT0 B Pasi HASABHOCTI Ha ILJIOIIMHI KOJia 3 TTO3HAUYCHUM IIeH-
TpoM OyAb-AKYy 3aJauy Ha MoOyJOBY MOKHA PO3B’S3aTH 3a JOIIOMOTOIO JIMIIIE
JiHIAKHT.

3amaui Ha WOOYIOBY BimirpaioTh 0COOJIUBY
poJb y HaBUYaHHI reoMeTpil, afi;)ke BOHU YyAOBO
PO3BUBAIOTH JIOTIiKY Ta abCTpaKTHE MUCJIEHH.
daxiBIi BBaKAIOTh 3aJadui Ha MOOYIOBY OIHU-
MU 3 HaWKpacUBIIINX 1 HAMKOPUCHIIINX 3ama4
reoMeTpii.
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Po3pin Ill. Kono i kpyr. feoMeTpnyHi Nobyposm

./ TemaTuka nosigomneHb i pedepartis
Ao posginy i

1. Koso B MaTeMaTHYHHUX irpax i roJoBOJIOMKAaX.

2. JloTuk OBOX i TPHOX KiJ.

3. 3osHiBIOHCaHE KOJIO TPUKYTHUKA.

4., Metogu reomerpuuHuX mo0ymoB. Ilo0ymoBu Janie IUPKYJIEM, JIKIIE
JIiHINKOIO.

5. TeomerpnuHni MicIsa TOUOK.

PekomeHpoBaHi gxxepena iHpopmauii
1. Anexcanzpos U. W. CO0pHUK reoMeTpHUYECKUX 3a7ad Ha IIOCTPOE-
mue. — M. : YPCC, 2004.
2. Bypaa M. 1. Posp’asyBanHa 3agad Ha mobygoBy. — K. : Pax. mk.,

1986.

3. Tapauep M. Maremarudeckue r'OJOBOJOMKHN M pasBiedeHus. — M. :
Onukc, 1994.

4, Tneiisep I . Ucropusa marematuku B mrose. VII-VIII kir. — M. :

IIpocsemienue, 1982.
5. Iurepuer-6ibmiorexa MITHMO : http://www.mccme.ru/free-books/

6. Merogura posp’a3yBaHHA 3amad Ha nobymosy / O. M. Acrpsad,
0. C. Cvmorop:xkescokuii, M. B. I'easdansg ta in. — K. : Pag. mxk., 1960.

7. [Ilepenpman 1. Y. 3anumarenbpHas reomerpus. — M. : ®usmarrus,
1959.

8. Tecuenko I. @. T'eomerpuuni nobynosu. — K. : Pax. mxk., 1956.

I  Bideomamepianu 3a po3dinom I
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nNodamku
Aodamok 1. Mpo akciomu 2eomempii

Y posaini I Bu mosHamioMuUINCA 3 €JeMEHTAPHUMU T'€OMETPUUYHUMU
dirypaMu: TOUKOIO i IpaAMOIO, a TAaKOXK IIpOMeHeM, BifpiskoM i kyrom. Ixmi
OCHOBHi BJIACTUBOCTI — aKCioMM — He JOBOAATHCHA, ajie € PyHIAMEHTOM [IJIA
IOBEJeHHSA BCiX iHIMMX TBEPIKEHb.

Ilepiry cpoOy JioriuHo 06T PYyHTYBaTH IT'€OMETPiio 3a JOIIOMOI'0I0 CHCTeMa-
TH30BAHOTO IEPEJIiKy BUXiTHUX IOJOKEHb (aKciom, abo MOCTyJaTiB) 3AiliCHUB
ITaBHLOT'PEIbKUN MaTeMaTuK EBKJiA y cBOi#i ciaBHO3BicHi# kHM3I «Hauama».
IIporarom G6araTboxX CTOJIITH yUeHi-TeOMeTpPH CHUPAJUCA caMe Ha eBKJIiJOoBi
axciomu. Ane B XIX-XX cr., micaa crBopenusa JlobaueBCLbKUM HEEBKJIiZOBOL
reoMeTpii, JOCJIIKeHHsS CHUCTeMHU IeOMEeTPHYHMNX aKCiOM BUHIIIIN HA AKiCHO
HOBUII piBeHb. OJHUM i3 THX, XTO 3AifICHUB IIOMITHIUI BHECOK y BIOCKOHAJEHHS
akciomaTuku, 0yB BugaTHUM ykpainchbKuii maremaruk Omekciit BacuiaboBuu
IloropesoB. ¥V cBoifi pyumameHnTanbHil npaii «OcHoBu reomerpii» (1983) Bin
PO3pPO0OUB BJIACHY BAOCKOHAJIEHY CHCTEMY aKCiOoM eBKJIiZoBOI reoMerpii, 1o mo-
JIojaja HUSKY iCTOTHUX TPYIHOINIB, SKi BUHUKJN Y 3B’SI3KY 3 BBEIEHHAM IIO-
HATTS Mipu Ajs Bifpiskis i kyris. Ilomang Te, O. B. IloropeioB 3anpomoHyBaB
CIIPOIIIEHUI BapiaHT reoMeTpPUUYHOI aKCcioMaTHKU, MPU3HAUCHUI came IJd BU-
KJagaHHA reomeTpii B mkoui. Ileit BapiaHT IOKJaZeHO B OCHOBY HifPyUYHUKA
«['eomeTpisi», 3a SKUM IIOHA] YBEPTh CTOJIITTS BUBYAJU i1, 0e3 CYMHiBY, Hamgai
BUBYATUMYTb T'€OMETPiI0 B IITKOJIi.

Ochb Ky cucTeMy akcioMm IIKijIspHOTro Kypey samponouysas O. B. Iloropeos.

l. $Ika 6 He Oysa mpsAMa, ICHYIOTh TOUKH, IT[0 HAJIEKATh il IPAMIH, 1 TOUKH,

110 He HaJeXXarhb iii. Yepes OyAb-aKi ABi TOUKM MOKHA IIPOBECTH IIPAMY,

i TiIIBKY OXHY.

Il. I3 Tphox TOUOK Ha mpAMil ofHA i TIIBKK OfHA JEKUTH MisK JBOMA iHIITIMH.

lll. Koxuuii Bigpisoxk Mae mMeBHY HOBKUHY, OLIbINY Bix Hyasa. [loBxMHA Bij-
pisKa IOpiBHIOE CYMi MOBXKWH YACTHH, Ha AKi BiH po30mBaeThCA OyAbL-
SAKOI0 HOT0 TOYKOIO.

IV. IIpama posbusae miaomuHy Ha ABi miBmIomuan. Ko Kinmi Bigpiska Ha-
JIeyKaTh OAHIN IMiBIJIOMIMHI, TO BiIPi30K He IepeTMHAE NpaAMY. Ko KiHIT
BifipisKa HaJIeKaTh PiSHUM HiBILJIOIIMHAM, TO BiIpi3OK IIepeTHHAE IPAMY.

V. Koxunii KyT Mae neBHy IrpafycHy Mipy, 6iapiny Bix myasa. PosropryTuii
KyT mopiBHioe 180°. I'pagycHa mipa KyTa HOpPiBHIOE CyMi I'paJyCHHX Mip
KYTiB, HA IKi BiH p0o30MBAETHCA OyIb-AKUM IIPOMEHEM, IO ITPOXOIUTH
MiX HOr0 CTOPpOHAMMU.
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Lopatkum

VI. Ha 6ynp-akifi niBopamiil Bif iI Mo4aTKOBOI TOUKM MOKHA BimKjacTu Bif-

PiBOK 3amaHOol JOBMKWHU, i TiTBPKU ONUH.

VII. Bix 6yab-aKol miBOpAMOI B AaHy HiBIJIOIIMHY MOMKHA BiJKJIacTH KyT i3
3aJJaHOI0 I'PaJyCcHOI0 Mipoio, MeHIoo 3a 180° i Tinbku omuH.
VIll. dguit 6u He OyB TPUKYTHUK, iCHy€ TPUKYTHHK, IO AOPiBHIOE IOMY,

B 3a/IaHOMY PO3MiIlleHH] BifITHOCHO JaHOI IIiBIPAMOI.

IX. Yepes Toury, 110 He JeKUTh HA JaHIN NpAMili, MOXKHA IIPOBECTU HA ILIO-

IUHI He OGiJIBII HiXK OZHY IPAMY, IapaJieibHy TaHii.

ITiei cucTemMu akcioM MM JOTPUMYEMOCH i B IbOMY ITiIPYYHUKY, 3Ba-
JKA0UM Ha MPUUHATY TepMiHoJorito. [eari axkciomu chopMysIb0BaHO B pO3-
mini I, immri akciomm He (DOPMYJIIOBAJIMCH, MPOTe (PaKTUUYHO BUKOPHUCTOBYBA-
JIUCh Y MipKYBaHHAX. 3a3HAUMMO, IT[0 aBTOPU HE CTABUJIM 3a METY IIOJaBaTH
B IIbOMY IiAPYUYHUKY abCOJIOTHO JOCKOHAJY I JIOTIUHO 3aBEPIIEeHY CHUCTEMY
aKcioMm, a socepenuu OCHOBHY YBAT'y HA IPAaKTHYHOMY 3aCTOCYBAHHI OCHOB-
HUX BJIACTHBOCTEH ejleMeHTapHUX reoMeTpUuYHuX (Giryp y moBedeHHI TeopeMm
i posp’sasyBanui sagau. Hagamni, y xoni BuBueHHs BaacTuBocTei (iryp y mpo-
cTopi, (hopMyIOBaHHSA AeIKUX aKcioM Oyae yTOUHEHO, a caMy CHUCTeMY aKcCi-
OM — POB3IINPEHO.

3araJjioM ke, CHCTeMa aKCioM Mae BiAIOBiZaTu yMOBaM He3aneicHOCmi
(He micTuTH aKcioM, AKi MOXXHA BMBECTU 3a IOIOMOI'OI0 iHITIMX aKcioMm), He-
cynepeunugocmi (He MaTy ABHUX a00 IPUXOBAHUX CYIIEPEUHOCTEN) i noenomu
(MicTuTH mOCTATHIO KiJBKiCTH aKcioMm, 11100 JOBeCTH OCHOBHI TBepm:KeHH). [o-
CHiMKeHHS mpo0aeM MoO0yIOBM TAKUX CHUCTEM aKCioM € 3MiCTOM OZHOIO 3 pPO3-
IijiB cydyacHOI reoMeTpii.

Aodamok 2. Memod 00NOMiXH020 MPUKyMHuUKa*

MeToz MOTOMiKHOTO TPUKYTHUKA 3aCTOCOBYETHCS Mif Yac PO3B’A3yBAHHS
O0araThox 3ajau Ha mobOymoBy. BuxopucToByOun Iieii MeTon, HeoOXigHO mOTpH-
MYBaTHCA TaKOI IIOCJIiTOBHOCTI Iiii:

1) mpumycTuBINH, IO IMTYKAHUM TPUKYTHUK IOOYIOBAHO, BUKOHATHU PUCY-
HOK-€CKi3 i 3HaliT HAa HHOMY JOIOMiKHUI TPUKYTHUK, CIIOCI6 OOyIOBU
SAKOro Bijjomuii (200 OTpUMATH TAKWUH TPUKYTHUK IIJIAXOM TOJATKOBUX
mo0yI0B);

2) 3’sacyBaru, AKi BepIIMHU ITYKAHOTO TPUKYTHUKA MU TiCTaHEMO, ITOOYIY-
BAaBIIIY JOIOMIKHHUHA TPUKYTHUK;

3) BUBHAUUTH Ha IMiACTaBi JaHMX 3aJadi MOCIiJOBHICTH ITOOYZOBU iHIIIHX
BEPINUH, IPUIYCTUBIIN, II[0 JOTIOMiKHUN TPUKYTHUK MOOYIOBAHO;
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[lopaTok 2. MeToa AOMOMIXKHOrO TPHKYTHMKaA

4) 3mificHUTH Bci 3amaHoBaHi mo6ymIOBY;

5) mpoBecTu HeOOXiTHI TOBeMeHHS Ta MOCITiAKEHHI.
IToBoJIi wacTo MeTOx MOIOMiKHOTO TPUKYTHUKA BUKOPUCTOBYIOTH Y IO-
eIHaHHI 3 iHmMUMHU MeTogaMu. PosTiisiHeMO TakKi BUIAAKK Ha IPUKJALaX.

3anava
TTobyayite NPAMOKYTHUM TPUKYTHUK 3a KATETOM Ta Cy-
MOKO ApYroro KaTeta i rinoTeHysw.

Po3s'a3aHHA
Hexalt a i b+c — kaTeT i cyma Apyroro kateta W rino-
TeHy3U TpUKYTHUKa ABC, 9k HeobxinHO nobyayeatu
(puc. 194).
AHanis
TTpunyctumo, wo TpuKyTHUK ABC nobynosaHo
(puc. 195). Binknaaemo Ha npomeHi BC Biapisok €D 3a-
BAOBXKU € i cnonyuumo Toukm A i D. TpukyTHuk ABD
NPAMOKYTHUW i3 KaTeTaMu a i b+c, To06T0 moxe 6yTu
nobynosaHWi 3a AGHUMM 3GAAYI | € AONOMIXHUM.
TTobynyBaBluM MOro, AiCTaHeMO BeplwUHU A i B wyka-
HOrO TPUKYTHUKA. [ns nobynosu BepwuHu C cKOpu-
CTAEMOCb OAIHIEHO 3 O3HAK piBHOb6eAPeHOro TPUKYTHUKA.
Touka € € TOUKOO NepeTUHy cepeAUHHOro neprneHau-
Kynapa Ao ctopoHu AD 3 npomeHem BD.
TTob6ynosa
1. TTobyayemo npamuia KyT i3 BeplMHOO B.
2. Binknaaemo Ha cTopoHax Lboro KyTa Biapisku AB=a
i BD=b+c 1a cnonyunmo Touku A i D. TpukyTHuk ABD
€ AOMOMIXHUM.
3. TTobyayemo nepneHaukynap Ao Biapiska AD, wo
npoxoauTb uYepes iioro cepeauHy E. Hexali € — TouKa
Moro nepetuHy 3 npomeHem BD.
4. Cnonyyumo Toukm A i C.

(

0#0
b+e
Puc. 194
A
¢ E
a
B b C & D
Puc. 195
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[opatku
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5

o

Puc. 196

LoseneHHa

Y TpukyTHUKY ABC /B=90° AB=a 3a nobyaosoto.
Y TpukytHuky ACD CE — BucoTa 1 meaiaHa (3a no-
6ynoBoro). Takum YUHOM, TpUKYTHUK ACD pisHobeape-
HU 3 ocHosoro AD, 3Biaku CA=CD=c. 3a nobyaosoro
BD=BC +CD =b+c, otxe, BC+CA=b+c. TaKUM UYUHOM,
TPUKYTHUK ABC € WyKaHUM.

LocnipxeHHs

BianosiaHO [0 HepiBHOCTI TPUKYTHUKA 3aAaYa MaAE
PO3B'A3KU 3a yMOBU a<b+c.

Y xomi posp’sdyBaHHA Iiiel 3amaui MU BUKODPH-
cranu memod cnpamaenus. CyTb HOT0 Taka: AKIIO
B YMOBi 3azmaui Ha moOymoBy 3amaHo cymy (abo pis-
HUITIO) BiIpisKiB, TO Ha PUCYHKY-eCKidi ix HeoOXimmo
BiIKJIACTH HA OJHIiI IPAMIH BiJl COiJIBLHOrO KiHIA TaK,
mo6 immi Kinmi nmux BiApisKiB yTBOpuMIM 3amaHUIt
Bigpisok-cymy (pisHUIIO). 3aBASKU TaKiil TOZATKOBiA
mo0yI0Bi BAAETHCA AiCTATH AOIOMIiKHUMN TPUKYTHUK.

3anava

TTobynynTe TPUKYTHUK 30 MeAiaHOHO i ABOMA KyTamu,
Ha Ki BOHA AINUTb KYT TPUKYTHUKA.

Po3s'a3aHHs
Hexatht m — meaiaHa TpukyTHUKa ABC, akuii HeobxiaHO
nobyayeatu, d i p — KyTW, Ha 9Ki MeAiaHa AiNUTb KyT
TpUKYTHUKa (puc. 196).
AHanis
TTpunycTumo, wo TpukyTHUK ABC nobyaosaHo (puc. 197).
3acTOCYEMO MeTOA NOABOEHHS MeaiaHu. [ns uboro Ha
npomeHi BM sianknaaemo siapisok MD, wo aopisHoe m,
i cnonyunumo Touku D i A. 3a nepworo O3HAKOHO piB-
HocTi TpuKyTHUKIB AAMD=ACMB (AM=CM 3a o3Ha-
UeHHsM meaiaHu, BM=DM 3a nobyaosoro, £ AMD=
= ZCMB sk BepTukanbHi). Toai £ ADM= ZLCBM=p.
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[opatok 2. MeTon [OMOMIXKHOIO TPVKYTHIKA

Otxe, TPUKYTHUK ABD € AONOMIXHUM, OCKiNbKU 1A1OTO
MOXHa NO6yAyBATU 3a CTOPOHOHO U MpUNernumMu Ao
Hel kyTamu (BD=2m, £ ABD=a, ZADB=p).
TTobyayBaBwK ULel TPUKYTHUK, AiCTAHEMO Bep-
WUHU A i B wykaHoro TpukyTHuka. Ons nobyao-
BM BepWUHU C AOCTATHbO MOABOITU B TPUKYTHU-
Ky ABD meniaHy AM.

TTobynoea (ckopo4eHW niaH)

1. TTobyayemo TpukyTHUk ABD, y skomy BD=2m,
ZABD=a, ZADB=p . TpukyTHUK ABD € nonomixHum.
2. Tlobynyemo B TpUKYTHUKY ABD mepiaHy AM i Ha
Ti NpoAoBxeHHi Biaknaaemo siapisok MC, wo popis-
Hroe AM.

3. Cnonyyumo Touku Bi C.

HoseneHHs

AAMD=ACMB 3a nepluoko 03HAKOKO PiBHOCTI TPUKYT-
Hukis (MD=MB, AM=MC 3a nobynoeoro, LAMD=2ZCMB
aK BepTuKanbHi). Toai ZCBM=ZADM=p. Takox 3a
nobynosoro ZLABM=a. Y TpukytHuky ABC BM=m —
MepiaHa, ockinbku 3a nobyaosoro BD=2m i AM=MC.
Takum YMHOM, TPUKYTHUK ABC — LWyKaHWIA.

3aaava
TTobyaylite TPUKYTHUK 3a CTOPOHOHO, MeAiaHOHo, Npo-
BeAeHO A0 i€l CTOPOHMU, i BUCOTORO, NpOBEAEHOH A0
iHLWOT CTOPOHMW.
Posg'asaHHs

Hexali @ — cTOpoHa WYKAHOrO TPUKYTHUKa ABC, m —
nposeAeHa A0 Hei mediaHa, h, — BUCOTA TPUKYTHUKG,
nposeAeHa A0 iHWOi cTopoHu (puc. 198). TTobyayemo
Lel TPUKYTHUK.

AHanis

Hexath TpukyTHUK ABC nobyaosaHo (puc. 199). Toai
NPSMOKYTHUM TPUKYTHUK BCH moxHa nobyayeaTtu 3a

u

Puc. 197

a
m
— 1 o

M

Puc. 198
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Puc. 199

rinoteHysoro BC i kateTom BH: Ha CTOpOHi npsmoro
KyTa H Biaknaaemo katet BH=h,, Toai € — Touka ne-
peTUHy Kona 3 LieHTpom B paaiyca a 3 apyroro cTopo-
HOKO MpPAMOTO KyTa.

Y Takui cnocib mu nobyayemo sepwuHu B i C wyka-
HOro TPUKYTHUKA. [na nobyaosu BeplumHU A 3HOBY
BUKOPUCTAEMO METOA FeOMeTpUdHUX Miclb. OcKifb-
KU OCHOBG BUCOTU BH Hanexutb cTOpoHi AC, TO TOY-
Ka A Mae nexatu Ha npamivi HC. Kpim TOro, ockinbkm
AD=m_ TO TOYKa A MaE NexaTu Ha BIACTAHI m_ BiA
Toukn D. Lle o3Hauae, WwWo A — TOuKa nepeTuHy nps-
moi CH i kona paaiyca m_ 3 ueHtpom D.

TTob6ynosa

1. TTobyayemo npamuit KyT i3 BeplimHOO H.

2. Biaxnapemo Ha cTOpOHI UbOro KyTa Biapizok BH,
BH=h,.

3. Tlobyayemo konio 3 UeHTpom B paaiyca a.

Hexal C — TOYKa NepeTuHy LbOro Kona 3 Apyroro CTo-
POHOIO MpPAMOTO KyTa.

4. Cnonyuumo Touku B i C Ta noainumo siapisok BC
Haenin. Hexati Touka D — tioro cepeauHa.

5. Tlposenemo npamy CH.

6. TTobyayemo kono 3 ueHtpom D paaiyca m_. Hexait
A — TOYKa NepeTUHy LbOro Kona 3 npsmoro CH.

7. Cnonyuumo Touku A i B.

HosepeHHs

Y TpuKyTHUKY ABC BC=a, AD=m_, AD — meaiaHa,
BH=h,, BH — sucota (3a nobyaosoro). OTxe, TPUKYT-
HUK ABC — WYyKaHUIA.

HocninxeHHs

BinnosiaHo A0 Hacniaky Teopemu Npo NOPIBHAHHA CTO-
PiH i KYTiB TPUKYTHUKA AOMOMIXHUN TPUKYTHUK iCHYE,
AKWO h <a. 3anexHO BiA AOBXWMHU MeAiGHU m_ 3aAava
Mae OAWMH po3B'a30K, abo ABa, ab0 He Mae XOAHOrO.
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Bignosiai Ta BKa3iBKku

Bionosidi ma BKa3iBKu

Po3pin I. EnemeHTapHi reomeTpuyHi irypu ta ixHi BnactuBocTi.
B3aemMHe po3MilLeHHS NPSAMUX HaA NIOLWUHI

11. Oguy. 13. Ilo omuu 6ik. He mosxe. 14. Touka K . 15. Hi. 16. [IBi.
17. Touku P i @ . Tax. 18. Illicte. 19. Yorupu. 20. Kpacuorpap.
21. Touka X . 22. Touka B. 23. Touka C. 24. Tak. 25. He 0060B’13K0BO.
26. Oguy; yorupn; urictb. 27. Ogua abo Tpu. 28. n—1 TouKa — Ha OTHil IpAMIii,
ofHa TOYKa — mosa Iriero mpamoo. 29. Yorupu. Ogua. 3miaureca. 30. a) Hi;
0) Tak. 31.6)iB) . 41. a) T cm; 0) 2,5 cm. 42. 4 cm. 43. MR i PN . 44. AB
i BC.45.9 cm a6o 3,8 cm. 46. 14,2 cm a6o 1,8 cm. 47. Touxka P . 48. a) 16 cm
i8cm; 6) 12 em i 21 cm. 49. 5,1 cm. 50. 16,4 mm abo 7,8 mm. 51. 11,6 cm a6o
6,8 cm. 52. a) 24 cm; 6) 16 cm. 53. MK . 54. AC. 55. a) 1-i1 Bunagok: B Mix
A i M, BM=1 cwm; 2-it Bunagok: A miok Bi M, AM =1 cwm; 6) Oyab-
aKa Touka Bimpiska AB; B) 1-it Bumagok: M wmixk A i B, AM =4 cwm;
2-i1 Bunagok: B mixk A i M, BM =6 cwm. 56. Tpu Bigpisku 3aBIOBKKU 2a
i mBa Bimpisku saBmoB:KKH 3a . 57. 10 cm. 58. 10 cm. 60. Tak. 61. Hi. 62. a) Hi;
0) Tak. 72. a) 126°; 6) 81°. 73. 40°. 74. Hi. 75. 76°; 38°. 76. a) 104°;
0) 45°. 77. a) 55° i 95°; 6) 60° i 90°. 78. a) 20° i 100°; 6) 45° i 75°.
79. 35°. 80. 76°. 81. 140°. 82. 120°. 83. 80°. 84. 120°. 85. Il’ars.
86. a) Hi; 6) tak; B) tak. 95. [Iei. Hi. 96. Hi. 99. Illicts. 100. Yotupu. 101. Tpu
a6o yormpu. 102. Ogua abo :xommoi. 105. Tpu abo worupu. 108. 25° abo 65°.
109. 90°. 117. Horupm. 118. [IBi. 119. a) 25° i 155°; 6) 55° i 125°. 120. a) 45°
i 135°;06) 80°1i100°.121. 80°.122. £L2<£4.123. 71°.124. 60°. 125. 100°.
126. 30°. 127. 120°. 128. 70°. 129. 140° i 40°. 130. 120°. 131. 90°. 132. Hi.
133. Brasiska. Hosenits, 1mo Kyt AOC posropaytuit. 134. m i p, n i k.
135. 148°, 32°. 145. 55°; 125°; 55°. Kyr mix npamumu 55°. 146. a) 46°;
134°; 46°; 134°; 6) 45°; 135°; 45°; 135°. 147. a) 160°; 20°; 160°; 20°;
06) 65°; 115°; 65°; 115°. 151. 20°. 152. 65°. 153. a) 65°; 115°;
65°; 115°; 6) 80°; 100°; 80°; 100°. 154. a) 70°; 6) 60°. 155. 85°; 56°;
85°; 39°. 156. 36°. 159. 60°. 162. 105°. 163. [IBi. 164. 16 cm a6o 32 cm.
165. 35° a6o 15° 166. IIBi Touxku Ha mpomeni BA, taki, mo BD=1 a6o
BD=3. 167. B ogHOMy HampsaIMKy — Ha 5 OZWHUIb, y PisHUX — Ha
2 ommunini. 168. Brasieka. 6=5+5—-2—-2 abo 2+2+2. 169. Bkasiska.
40°=180°-35°-35°-35°-35°. 170. Bigkmactu mocaigosuo 11 KyTiB BeaIuun-
Hoto 17° 3i cumimbuuMu cropoHamu. Tomi KyT Mimk KpaiiHiMu cTOpoHaMu CTa-
noButuMe 17°-11=187°, o Ha 7° GijibIle, HidK PO3TOpHYTUH KYT. 0) Brasiska.
17°.10=170°, 180°-170°=10°. 171. Brasisxa. 27°-10-180°=90°. 172. 6.
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Bionosini Ta BKasiBkK

Po3gin Il. TouKyTHMKN. O3HaKWN PiBHOCTI TPUKYTHUKIB

184. 16 cm. 185. B. 186. a) 125°; 6) 11 cm; B) 26 cm. 187. a) C; 0) FK;
B) AFEK . 188. QPR. 189. NABC=AYZX . 190. Tpu. 191. a) 45 mm;
6) 12 mm; B) 14 mm. 192. B i C. 193. £D=/K =45°, ZB=/ZE=55°,
ZC=/ZN=80°.194. DE=KM =9 cm, BC=EF=8 cm, AC=DF=KN =
=Tcm. 195. Hi. 197. AiC.198. B.199. ANABC=AYXZ.200. NABC=/AZYX.
212.6) 8 cm. 213. 25°. 218. 14 cm. 219. 4 cm. 224. Brasiska. [loBefiTh piBHICTH
TpukyTHUKIB ABD i CBD. 226. Tpu. 227. 90°. 234. a) CB; 6) AB. 235. CD.
236. Yorupu abo :xoguoro. 237. Hi. 238. a||b.239. A,C, D, E. 240. a) KN; 6) MN.
241.a)AB; 0)CB. 244, Taxk. 245. fIK1io mepuneHIUKYIAPH, IPOBeIeHi 3 TouoK A i B
IO IPSIMOI ¢, MAIOTh CIiJIBHY OCHOBY. 257. 8 cm. 262. 8 cm. 270. ANACD, ABCD .
277. 1 m; 0,8 m; 0,8 M. 278. a) 5 cm; 6) 8 cm, B) 6 cm, 6 cm, 8 cm. 285. 9 ™, 6 M,
6 m abo 8 M, 8 M, 5 M. 286. 12 cm. 294. B). 310. 16 cm. 311. 14 cm. 318. 6 cm.
330. LA=/A,; BC=B(C,. 337. ZBCA=/B,CA abo AB=A B, . 352.0), 1).
353. a) bl|lc; 6) b||c. 365. Hi. 370. AB||CD, BC||AD. 377. Tpu; nsa.
386. a) 66°, 114°;6) 32°, 32°. 387. Tpu xytu mo 18° i yorupu KyTu o 162°.
388. a) Taxk; 0) rak. 389. Hi. 390. bLlc. 391. A/A, i BB, 392. a) 110°;
0) 158°.393. a) 75° i 105°;6) 28° i 152°. 394, Hi. 395. 72°. 400. Brasiska.
IIpoBeniTs uepes Touky E npamy, mapaaensuy AB. 401. a) 90°; 6) 30° i 150°;
B) 50° i 130°. 413. a) 70°; 6) 42°; B) 26°. 414. a) 40° i 100°; 6) 70° i 70°.
415. a) 90° i 62°;6) 80° i 20°. 418. 45°, 70° i 65°. 419. 55° i 85°; 140°
i 95°.420. a) 30°, 50°, 100°; 6) 20°, 60°, 100°. 421. 50° i 80° a6o 65°
i 65°.422. a) 20°, 70°, 90°; 6) 40° i 40°. 423. Hi. 425. 20°, 20°, 140°.
426. 65°.427. 120°. 428. 100°, 40°, 40°. 429. 120°, 30°, 30°. 430. 30°,
60°, 90°. 431. 30°, 50°, 100°. 432. 72°, 72°, 36°. 433. 72°, 72°, 36°.
434, 108°, 36°, 36°. 435. 108°, 36°, 36°. 436. 90°+% . 448. 90°, 45°,
45° . 449. 90°, 60°, 30°. 450. a) 15° i 75°; 6) 50° i 40°. 451. a) 50°
i 40°; 6) 20° i 70°. 454. D. 455. C. 456. 90°, 25°, 65°. 457. 80°, 52°,
48° . 458. 8 cm. 459. 55°, 55°, 70°. 460. 32°, 58°. 463. 65°, 65°, 50° a6o
115°, 15°, 50°. 464. 65°, 25°. 467. 70°, 70°, 40°. 468. 50°, 50°, 80°.
469. Brasiserxa. CkopucraiiTecsa MeTOLOM IOABOcHHS Mmemianm. 471. 67° i 23°
472. 72°,72°, 36°.473. 12cmi6 cm. 474. Tcemi 14 em. 475. 12 cm. 476. 12 cm.
477. 8 cm. 478. 80°. 479. a) DE; 0) K. 480. Bucora. 481. a)-r). Hi. 482. Hi.
483. 5 cm. 486. A. 487. C. 488. BC. 489. a) 14 cm; 6) 10 cm; B) 3 cm abo 4 cwm.
490. 16 cm. 494. a) Hi; 6) Tak. 495. BC. 496. B. 497. 5 cm, b cm i 8 cm abo
Tcem, Temidem. 498, 10 m, 30 m i 30 m. 499. 1 m. 502. BC. 503. B. 505. b.
506. a) a-b<c<a+b; 06) 2a<P< 2(a+b) . 507. Brasiska. Cropucrairecs
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Bignosiai Ta BKa3iBKku

MeronoM nmogBoeHHs mexianu. 510. AOB i COD, AOD i COD, BAD i DCB, ABC
i CDA. 512. Tpu. 514. Hi. 516. 20°, 30°, 130°. 517. Hi. 520. 90°, 60°, 30°.
526. o abo 180°—q . 528. 6 cm. 529. 5 cm. 530. 9 cm ab6o 5 cm. Brasiska.
Tpuxkyrauxku ABK i MBC piBuoGenpeni. 531. 120°. 533. a) 3; 6) 13.

Po3gin lll. Kono i kpyr. FeomeTpnyHi nobynosu

540. 16 cm. 541. 5,5 cm. 542. 6) 22 em. 543. 15 cm. 544. 60°.545. 120°.547.90° .
550. Brasisxa. CkopucraiiTecs HepiBHICTIO TPUKYTHUKA IJIA TPUKYTHUKA, YTBO-
PEHOTro JOBiILHOIO XOPOI0 i pagiycamu, mpoBedeHuMu Ao ii Kimmis. 552. 120°.
553. 90°.557. 90°, 50°, 40°.564. a) 70°; 6) 8 cm. 565. 45° i 45°.566. 30°.
567. 60°.568. 30°.569. 130°.570. 3cmi2bcm. 574. 120°.575. 80°.576. 2 cm
a6o 18 cm. 577. 10 cm i 6 cm. 579. 15 cm. 580. 14 cm. 581. a) 1, a6o 2, abo 3, abo 4;
0) 1, a6o 2, a6o 3, a6o 6. 603. Brasisrxa. CKopucTaiiTecsa METOIOM IIOJBOEHHA Me-
mianu. 604. Brasiexa. [IpoBenits mpaMy, mapajeabHy JaHifl CTOPOHi, Tak, 111006
BigcTamb MixK HUMU AopiBHIOBaJa maHil Bucoti. 609. 11 cm. 612. B) Hi. 624. Ce-
PeOVHHNI HePHeHIuKYJIAP 10 Bigpiska AB. 625. Koo 3 meaTpom A pagiyca R.
626. Bicexkrpuca mamoro Kyrta 06e3 itoro BepmumHHu. 627. [IBi mpsami, mapasenis-
Hi AB 1 Biggasewni Bix Hel Ha h. 631. [liamerp Koja, MepOeHAUKYIAPHUNA
Io maHol mpsaAmoi, 6e3 KiHiis mboro giamerpa. 632. KoJso, 1[0 JOTUKAETH-
cs 0 JaHUX XOp[, i3 IeHTPOM, KM 30ira€ThCs 3 IIEHTPOM HAHOI'O KOJA.
633. IIpama OA 6e3 Touok O i A . 634. BicekTpucu BCiX HEPO3TOPHYTUX KYTiB,
yrBOpeHux Aanumu npavmumu. 640. 90°. 648. 6) 80°. 649. 6) 20°. 652. 18 cm.
653. 50°. 654. 8 cm. 655. 55°. 658. 32 cm. 659. 22 cm. 662. 77 cm, 77 cMm,
66 cm a6o 70 cm, 70 cm, 80 cm. 665. 2R . 667. Axmo AB<6 c¢cM — ABi ToukwH,
akmo AB=6cMm — omHa TOuKa, AKIo AB>6cM — xomHol Touku. 672. a.

5 o o o
673. Illicre. 674. 36°, 36°, 108° ado (25;) , [771) , (771) . 675. 70°,
7 7
70°, 40°. 676. 6) Hi, axmo Kytu BAC i DAC me roctpi. 678. 30°.

681. Brasisrxa. Touka HOTUKY € TOUKOIO MEPEeTHHY AAHOTO KoJa i KoJa 3 fJia-
metpom AO . 682. a+c-b.
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NpedmemHuil NOKAX4UK

A

Axcioma 6

— BUMipIOBaHHA BifpiskiB 16

— — KyTiB 24

— BigkJamaHHA BimpiskiB 16

— — KyTiB 24

— mapaJtenbHux npamux (EBrmiga) 32

— IIPOBeJEHHS mpamoi 8

— PpOBMillleHHs TOYOK Ha IpAMiii 8

Amnamnorisa 26

b

Bicexrpuca xyta 23

— TPUKyTHUKAa 99

Biuna ctopona piBHOGEIPEHOTO
TpuKyTHHKa 90

B

Bepmuuaa Kyra 21

— TPUKYTHUKA 63

BucuoBox 34

Bucora TpuxkyTtHuka 100

BuwmipioBanua BigpiskiB 15

— KyTiB 23

Bigpisku goruunux 172

— mapaJienbhi 31

— TIepueHIuKyIapHi 47

— piBHi 14

Bigpisok 14

Bigcraub Bim ToukuM g0 mpamoi 78

— Mix gBoma Toukamu 17

— MiK mapajeabHuUMU npAMuMu 126

Bracrusicts 110

— BigpiskiB goruuHmx 172

— [niaMeTrpa, MEPHIEHAUKYIAPHOTO
o xopau 166

— potuuHoi 170

— KYTiB piBHOOEIPEHOTO
TpuKyTHUKA 91

— — YTBOPEHUX IIpU MIE€PeTUHi mapa-
JIEIBHUX MPAMUX ciunoo 123

— Memianu, OiCeKTPHCH i BUCOTH PiBHO-
O6emnpenoro TpukyTHuKa 100

222

r
T'eomerpuune micue Touox (I'MT) 187
Timorenysa 139

I'pagycua mipa kyrta 24

a

HiameTp 166

Ho:xuHa Bigpiska 16

Horruna mo kosa 170

Hotuk mBox Kim 172

— — — BHyTpimwHii 173

— — — goBHimHi# 173

E

EnemenTn TpuKyTHUKA 63

K

Karer 139

Kiuni Bigpiska 14

Knacupikamia 133

Komo 165

— BIOHUcaHe y TPUKYTHUK 197

— ommcaHe HaBKOJIO TPUKyTHUKa 195
Kourpopukaan 71

Kpyr 165

Kyt 21

— roctpuii 25

— MixK gBoMa nmpAMumu 46

— mpamuii 24

— po3ropHyTHil 22

— TpuUKyTHUKA 63

— — goBHimHiA 134

— rynuii 25

KyTtu BepruraabHi 45

— Bigmosigui 115

— BHYTPiIIHI ogHOCTOPOHHI 115
— — pisuocToponrHi 115

— piBHi 22

— cymixHi 39

M

Mepgiana TpukyTHUKa 99

Meton reomerpuyHux Miciib 190
— IOBeJIeHHS BiJi CyIPOTHUBHOIO 35
— IOTOMiKHOTr0 TPUKYyTHUKaA 184
— noxaBoeuHs Menianu 104

— cupamiaeHHa 216
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[MpeameTHUIN NOKaXUMK

H

Hacuainox 40

0]

OsHaka 110

— poruyHnoi 171

— piBHOGEAPEHOTO TPUKYTHUKA 92

OsHaKu PiBHOCTI IPAMOKYTHUX
TpuKyTHUKiB 139, 140

— piBHOCTI TpUKyTHHUKIB 69, 83, 108

— IapaJieIbHOCTI ABOX NMPAMUX, AKi
TepeTuHAThC ciunoo 115, 116

Osunauenna 10

OcuoBa piBHOOEeApeHOro TpuKyTHHKA 90

n

IlepumeTp TpurkyTHUKA 64

Ilepnenukynap, IpoBefeHU
3 TOUKHU 0 IPAMOi 78

— cepefuHHUH 10 Bimpiska 181

— CHiJIbHUH A0 ABOX mpamux 126

IliBupsama 9

Ilnanimerpia 6

IIo6ymoBa 177

— OicexTpucu KyTa 179

— KyTa, IKUI IopiBHIOE manomy 179

— IepHeHAuKyaapHoi mpsamoi 180

— mpamoi, mapaJiebHol gaHift 181

— cepepuHU Bigpiska 181

— TPUKYTHUKA 3a JaHUMU cTopoHamMu 178

Ilocunanua 40

ITouaTkoBa TOuKa IpoMeHA 9

TlouaTtox mpomens 9

IIpomeHni nomoBHAMBHI 9

IIpomins 9

IIpama 7

IIpsawmi napanaensHi 31

— IepHeHAuKyaapHi 47

P

Pagiyc xosa (kpyra) 165

C

Cepenuna Bigpiska 15

Ciuna 115

— koja 170

Cropona kyra 21

— TPUKYTHUKAa 63

T

Teopema 32

— obepuHena 94

— mpo OicekTpucy Kyta 189

— — BEePTHUKAaJbHI KyTH 45

— — BigcTaHi BiJ TOYOK IPAMOIL

[0 mapaJjenabHoi mpamoi 125

— — nBi mpawi, mapaJenbHi Tpetii 32

— — — —, IEePIEeHINKYJIAPH] 10 TpeThoi 47

— — BOBHIiIIHIi# KyT TpuKyTHUKA 134

— — icHyBaHHA 1 €IMHICTH

MePIeHANKYIIPHOL IpAMoi 76

————— IpAMOi, mapaJieIbHOL
mamin 118

— — KOJIO, BIINCaHe Y TPUKYTHUK 197

— — —, OIMCcaHe HAaBKOJO
TPpUKyTHUKA 195

— — cepegUHHUN HepneHIUKyIAp 188

— — cyMmixkHi KyTH 39

— — cyMy KyTiB TpukyTHUKa 131

— mpama 94

Touxa 7

— motukry 170

TpurkyTHuk 63

—, BOHcauHuii y Komao 195

— rocTpokyTHui 132

—, OIIMCAHUN HAaBKOJO Koja 197

— OpAMOKyTHuit 132

— piBHOGeAperUit 90

— piBHOCTOPOHHIiH 90

— pisHocToponHi# 90

— TynoxkyTHuii 132

Yy

YmoBa 34

b

®irypu piBHi 64

X

Xopza 166

L

IlenTp Kosa (xkpyra) 165

— —, BIIMCAHOI'0 Y TPUKYTHUK 197

— —, OIIKMCAaHOTO HAaBKOJIO
TpuKyTHUKA 195
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