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I'eomeTpla — 1e mi3HAHHSA BCHOI'O CVYIIIOTO.
IInamon, dasHvozpeubKull QPinocop

Bu posnoumHaeTe BUBUEHHS HOBOTI'O MATEeMAaTHUYHOTO IIPE[-
MeTa 1 31 CTOPIHOK IIhOTI'0 IIAPYVUYHMKA OTPHUMAaETe 3HAHHA, Kl
B)Ke IIPOTATOM 0OaraTbOX CTOJIITh HNPUHOCATDH JIIOAAM BeJNUe3-
HY KOPUCTL. ¥ MauOYTHBOMYV II1 3HaHHSA MOOIIOMOXKYTH 1 BaM.

HamneBHe, BC1 B KOJIHCH YABJIAJIN ce0e BEeJUKUMU MAaHIP1B-
HUKaMW, BUHAXIAJUBUMM JeTeKTUBaMH ad0 MOXKHOBJIAIHUMMN
ernneTcbKuMu papaoHaMu. Ajie, MaOyTh, He BCl 310TaJyBaJINCH,
ITTO ICHY€E HayKa, dKa IIoB a3ye 11 Mmpil. Illa Hayka — reomerpid.

Yomy came reomerpisg? Hacammepen, 1e onHa 3 HaWIaBHi-
IMNX MaTeMaTHUYHUX HayK. BoHa BmHUKJA mie B CTapogaBHBO-
My €rumnTi, ge IIOPOKY Micjs Pol3yuBliB Hiny KuUTell MyCcUIn
BI1THOBJIIOBATH MEXK1 3eMeJIbHUX O1IAdHOK. CaM TepMlH «IreoMe-
Tpld» y IepeKJall 3 IpPelbKol O3HA4Ya€ «3eMJIeM1PCTBO». Bui-
BUATH reoMeTpUUHi (hopMu moTpidHO OVJIO HE TIIBKU 3eMJIEPO-
0aMm, aje 1 OyaiBeJIbHUKaM, al:Ke 0e3 reomerpll He BIajocd O
3BECTU »KOIHOl 3 €ETUIIETChKUX II1paMil]l.

3aBIAKHN TeoMeTpil cTajlu MOMKJINBUMUM BeJNKlI HAYKOBI
BIIKPUTTS, 30Kpema reorpadiuni. He Bunmagxoso 3a udaciB Ce-
PEeIHBOBIUUSA I'eOMETpld HaJjexajsia I0 TUX HavVK, AK1 MaJja 3a-
CBOITH KOXXHa OCBlUeHa JiIoAnHa. BuBuarwoum e npeaMeT, BHU
OIIaHYVETE MUCTEIITBO IIPABHUJBHOI'O MMCJEHHS, IKe HEeOIMI1HHO
CTaHe B IIPUI'0JIl B CY4aCHOMY CBITI.

IIpoTarom 6araTbox CTOJITH OCHOBU I'eOMeTPil
MauyKe He 3MIHIOBAJIUCA. HuMaio TBepIKeHb,

AK1 BU BUBUATUMeETE, HABIThL HaBHIIIl, HI}K DBi0-
JIisg. Aje 3aBIAKHU O0araTbOM BHIATHUM VUEHUM
I HayKa BHUHIIJIa Ha $SAKICHO HOBHM PIiBEHb.

He OinTecs, AKII0O He BcCe BUXOAUTHUME

3 IIepIIoro pasy. ¥yBara M HAaIOJIEIJIMBICTH JO-
IIOMOXXYVTh BaM BlIUVTU CIPAaABXXHE 3aJ0BOJIEH-
Hd BlJ reomMeTrpil.

Baxxaemo Bam ycmixis!
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I'eomeTplisa 3a Te 1 IIPOCJABJIAETHCA, IO, 3aIlI03U-
UMBIIIN 330BH1 TaK MaJI0 OCHOBHUX IIOJIOYKEHDL, BOHA
Tak 0araTo 4oro gocdrae.

Icaak HviomoH, udamHuil aH2AIUCOVKUL YUeHUTL

Mu nmnounmHa€MO BUBUATH ILJIAHIMETP1I0 — PO3I1J reo-
MeTpil, Y AKOMY PO3IrIAAJAThCA (PIrypu HA ILIOIIHUHI.

IlounHaroum CHOpPyIKyBATH JIIM, OyJIBEJbHUKMU
CIepuy 3akKJagaloTh (hyHIZAaMEHT — OCHOBY, Ha SAKIN
TPUMATHMEThCA MaMOyTHa crnopyaa. /lemo moaioHe He-
O0X1THO 3pOOMTHM M HAM.

OcHOBY Oyab-AKOlI HAYyKHM CTAHOBJATH TBeEpPIKeHHI,
0 0epyThCd AK BHUXITHI M He IOTPEOYIOTH OOI'DYHTY-
BaHHA. Y MaTeMaTHIl TakKl TBEPAKEeHHS HA3UBAIOTh
aKciomaMu. AKcioMHu nJjaHiMeTrpii, AKi MU PO3TJIIHEMO
B IIbOMY PO3Ilil, BIZOOPa’KyHOTh OCHOBHI BJIACTHMBOCTI
eJIeMEeHTAPHUX reoMeTPUYHUX (PIiryp — TOYOK Ta IIPH-
Mux. Ha oCHOB1I nuMX akKcioM 3a OONMOMOTIOIO0 JIOTIUHUMX
MIPKYBaHb MU 0yJAeMO OJep:KyBaTHU CKJATHIIII reoMe-
Tpu4Hl (paKkTH. BOHM CTaHYTh MIIIHMM IDIAI'PYHTAM IJIS
IIOJAaJBIIOr0 BUBUYEHHA IreoMeTpil.




Y daBITh: COHAYHUU JIITHIN JeHb. By BUUINJIN HA BYJIUI[IO, 3aMPLs-
JUCA, YeKaeTe Ha IpUEMHY 3yceTplu. I pamTom 3BepraeTe yBary
Ha HATATHYTI eJIeKTPUYHI JPOTHU, 3aBIAAKM AKNM BMHKAEMO
CBITJIO BBeuepl, HITKHUBJIAEMO cMapT@OHHU TOIINO. AJe MaTeMa-
TUK OApa3y Ho0auuTh TYT I'OPM30HTAJBbHY IIPAMY, TOUKH HA HIN
Ta 11034 HEel, BEePTHKAJbHI BIAPI3KU, IIPOMIHbB. ¥Cl MU XMBEMO
y CBiT1 reomeTtpii!

OCHOBHMMM TeOMEeTPHUHUMU @irypaMm Ha IJO-
IIIMH1I € TOoYKa 1 nmpama. llaommHy MOXKHA YVABUTHU
AK apKVII, TOUKY — dK CJlJ, 3aJUIIeHNN TI'0JIKOIO
Ha IIbOMY apKyIll, a OpAMYy — dK TOHKY HaTATHYTY
HUTKY. TOUKH 3a3BUUYal IIO3HAUAIOTH BEJIMKMNMMU Jia-
TuHCbKUMU Jgitepamu (A, B, C, D, ..), a OpaMi —
MaJUMHI JaTUHCbKUMH Jitepamu (a, b, ¢, d, ...).

Ha puc. 1 Touku A 1 D JjgexarThb

p B Ha OpAMiu a, a Touku B 1 C He Je-
1 % ’KaThb Ha nOpaMminm a. Mo)XHa crKasaTu

. [ ]
C Te caMe lHakKIIIe:. IIpdAMa a IPOXOAUTDH

yepe3 Touku A 1 D, age He IPOXOAUTH

Puc. 1. Touku A 1 D .
yeped Touku B 1 C.

JeskaTh Ha IPAMIN a,

a Touku B i C He Je- IInanimeTrpia — BiJg JaTUHCHKOIO
XKaThb Ha IPAMIA a «IJIAaHYM» — IJIOIIMHA 1 I'Pellb-
KOI'0O «MeTpeo» — BHMIPIOIO

IIpama € HeCK1IHUEHHOIO 1 CKJIaZaEeThcA 3 TOUOK. Ha pucyHkKax
MU 300pasKyeMo JINIIe YaCTHUHY IIPSIMOIl.
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Yepes o4HY TOUKY HAa ILJOIIIMHI MOMK-

b
Ha IpoBecTu Oes3Jlu npamux. Posriasaemo C
npaMl a 1 b, 110 OPOXOAATH Uepe3 TOU- .
Ky C (puc. 2). ¥ 1boMy BUIAIKYy KAKVyTh,
110 OpAMl a 1 b nepetuHawThcA B Toulll C, Puc. 2. lIpsawmi a
a I1XHdA caolabHa TouKa C € TOUKOI0 IIepe- 1 b IepeTUHAIOThCA

TUHY OpAMUX a1 b. B TouIrl C
JAKII0 HaA OJOIIMMH]I II0O3HAYUEHO Bl
TouKu' A i B, TO 3a OOIIOMOTIOIO JiHINKN
yepe3 HHNX MOKHA HIPOBECTH IIPAMY C
(puc. 3). 3asHaumMoO, IO yepe3 TOUKU A
1 B HeMO?RJII/IBO HPOBGCTI/I 1IHIIYy IIPAMY, Puc. 3. IIpama c
dKa He 361raﬂac,fa 0 13 mpAMOIO C. | MYOXORHTE Mepes Tad-
Lo BJIACTUBICTb HA3UBAIOTH aKClOMOIO ok A1 B
[IPOBEeAEeHHs IIPSIMOI.

A B

AKciomMa — BIJ I'DeIlb- AkciomMa npoBeIeHHSA IPAMOIL

KOI'0O «aKClOC» —
3araJJbHOIIPUUHATUU,
Oe3mepeuHull, AKUU
He BUKJIMKA€E CYMHIBY

Yepe3 Oyap-aKi ABI TOYKHM MOKHA
IIPOBECTH INMPAMY, 1 IO TOr0 K TLIb-
KU OJIHY.

I3 mporo BumamBae, M0 OBl P13H1 OIPSAM1 HE MOXKYThH
MaTH! OBl 4U OLJIbINE CHIJIBHUX TOUYOK: BOHU a00 MAIOTh
OAHY CHLJIBbHY TOUYKY, a00 He MAIOTh CHLIBbHUX TOUYOK
y3araJji. IIlpamy 3 BuOpamuMu Ha HI1M IBOMa TOUKAMMU
MOJKHAa II03HAQUaATH BEJMKHNMU JlTepaMM, SKHMUI Ha-
3BAHO II1 TOUKHU. Tak, IpaAMy Ha PHC. 3 MOXHa Hal3Ba-
™1 npamMoilo AB abo npsamoio BA.

L Tyt i pami, kaKyum «IBi TOUKM» («IBl OpAMi», «TPH TOYKHU» TOIIO),
BBAYKAEMO, IO II1 TOYKHU (IIpsAMl) € PIBHUMHU, TOOTO HEe HAKJIAJAIOThCA
oIHa Ha iHImMY. B oxkpeMux BuUIagkax 3aaJjs 3pYyYHOCTLI OyaeMo Ha-
I'OJIOIIIYBATU Ha TOMY, IIIO BIAIIOBiAHI 00’e¢KTU He 30iraloThbCcd, IIPSIMO
y PpOPMYVYJIIOBAHHAX O3HAUeHb, TeOpeM TOIIIO.

11
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A C B

Puc. 4. Touka C
JeKUTh MK TOUKAMMU
A1 B

Yepe3 TpHM TOUKM IJIOIIMHU HEe 3a-
BXXIU MOJYKHa IIpoBecTH npamy. l'ak, Ha
pruc. 1 He MOKHAa IPOBECTU IIPAMY Uepes
Touku A, B, D.

Ha puc. 4 Touku A, B, C JexXaTh Ha
ONHIN HnpaMiu, npumuomy Touka C JeXKUTH
M1K ToukamMu A 1 B. MoXHa TakKOX CKa-
3aTh, 10 TOYKN A 1 B JjeXaTh IO P13HI
ooxu B1g Touku C.

Toukmy B 1 C JexaTp IO OIUH
Ol Bim Toukum A, a mouku A 1 C
JexaTh M0 OIuH OlK BiO TOUuKuU B.

AxcioMma po3MilIeHHSA
TOYOK Ha IPAMINA

I3 TPHOX TOYOK HA NPAMIM OTHA
1 TIIBKM OJIHA JICKUTHh MIK IBO-
Ma 1HIIIVMMN.

byab-axka TouKa AIJIWTHL OPAMY Ha OB1 4acTHHHU (pPHC. I).
KRoxHy 13 1MuxX uyacTHMH MOKHa YMOBHO BBayXKaTU IIOJIOBHHOIO
IIPAMOl, TOMY YTBOPEH1I YaCcTHMHHU IIPAMOl OTPpHUMAJHU HAa3BY
«I1BOpAM1», ab0 1HAKIIIe — IIPOMEHI.

Puc. 5. Touka A ni-

JIUTh IPAMY a Ha IBa
npomeHi AA. i AA,

IIpomenem (200 HmIBIPAMOIO) Ha-
3MBAEThCA YaCTHMHA INIPAMOl, IIIO
CKJIQJAEThCA 3 VYCIX TOUYOK IIl€l
IpAMOl, AK1 JiesKaTh II0 OAUH 01K
Bl edKOl JaHOl HA HIU TOUYKMU,
a TakKosK caMmol 11lel Touku. [laHa
TOUKAa HAa3MBAETHCSA IMOYATKOBOIO
TOUYKO0IO (400 IMOYaTKOM) IPOMEHH.



Ha puc. 9 Touka A — mouyaTKoBa TOUYKa IBOX IIPOMEHIB
npamol a. IlpomeHni, ak 1 npaml, MOKHA IO3HAYaATHU MAaJIUMU
JIATUHCBKUMM JiTepaMu abo 3a ABOMa TOUKaMU: IIOYATKOBOIO
(000B’aA3KOBO Ha mneprmoMy Miciii!) 1 mie Oyab-sKOIO TOUYKOIO
IILOT'0 IIPOMEHH.

Tax, nmpomiub Ha puc. 6 Mo:KHa nmosHauuTm b abo BC, aje
He MoskHa no3Hauutu CB.

JIBa P13H1 IPOMEH1 OAHIEL IIPA- b
MOl 31 CIILJIBHOIO IIOYATKOBOIO B C
TOUKOI0 HAa3WBAIOTLCA TOIIOB-

HAJBbHUMHA IIPOMEHIMM.

Puc. 6. IIpomias BC

Ha puc. 5 AA;i1 AA, — nonoBHAJBLHI npomeHi. Bouu
IOIIOBHIOIOTH OJMH OOHOIO OO IIPSAMOI @ 1 MAalOTh TLIbKU
OJHY CIILJIbHY TOYUKY — 1XHIHN IIOYaTOK.

3agada

Ha npawmiin Touka C jgexutb M1k ToukamMu A 1 B. Uu Mmo-
’KYyThb OpomeHl AB 1 AC O0yTu JONOBHAJbHUMHU? BiamoBiab
OOT'PYVHTVHTE.

Po3B’dga3aHHA

Hexai1 A, B 1 C — pani Touku (puc. 7). OcCKLIbKH
Touka C JjeXuthb MK TouKamMu A 1 B, To Touku C 1 B
Je)XaTh IO OAMH OlK Blg TOUKU A, OT)Ke, BOHU HAJIeXKAaTh
OJHOMY IIPOMEHIO 3 IIOYaTKOM A.

Ilen mpomip MOKXHa HasBatu AB abo A C B
AC. Or:xe, maHl HOpoMeHl 301rarmThbCd,
TOMY BOHU HE€ € NOIIOBHSJbHUMIU. Puc. 7

BignmoBi1ab: HE MOYKVTh.
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Y m. 1.3 ommcaHo aBa MIOHATTA: <«IPOMIHBb»,
dKe BlJOoMe BaM 13 KypCy MaTeMaTHMKH o KJacy,
1 HOBe — «JJOIIOBHSJIbHI IIPOMEH1». 3aBAAKMN IIUM
onycaM MOKHa YITKO VABHUTH, K1 caMe (PITypPH PO3-
riasanaoTbed. HaBeneHl onmncu € 03HAYEHHAMM, BOHU
BKa3yIOTh Ha 0COOJIMBOCT1 omucaHol (irypu, 1o Bifg-
PI3HAIOTH 11 Bl 1HINUX (PIryp.

IIpounTaemo 1m1e pas oO3HAUEHHS IOIOBHSAJBbHUX
IIPOMEHIB. JIKIIIO B HBOMY IIPONYCTUTH JINUIIE CJIOBAa
«ogH1elI IpsaMol», To npomeni MN 1 MK mua puc. 8, a
ITOBeIeThCA BBaKaTHU JOIMOBHAJbHUMU. KoM K He yTOU-
HUTH, III0 JOINOBHAJBbHI IIPOMEH1 IIOBMHHI MAaTU CII1JIb-
HUM IIO4YaTOK, TO npomeHl AB 1 CD Ha puc. 8, 0 Tex
CJILI HazBaTU NONOBHAJLHUMM. OTiKe, 111 3M1HEH1 O3HAa-
YeHHs He OIMNCYBATUMYTh TOU 00’ €KT, AKUU MU MAacMO
Ha yBaa3sl.

Puc. 8. Jlo mosgcHeHHA MOHATTSA «OOIIOBHAJbHI
IIPOMEH]1» :

a) npomeHl MN 1 MK He € TONIOBHAJbHUMIU,
0) npomeHi AB 1 CD He € NONOBHAJBHUMMU

Ile cBlgumTh, HOPO Te, AK BaMKJIMUBO IPUILIATHU
yBary KOXHOMY CJIOBY B O3HAQUeHHl: TLIbKH TakK
MOJKHA IIO-CIIPaBXXHBOMY 3PO3VMITH I'eOMEeTP1IO.



SAMUTAHHA M 3aaaul

0O
Ha nopamin AB nmo3HaueHo Touky C. Hu jgexuth Touka A
Ha npaminn BC? Yu jgexutb Touka B Ha mpaminn AC?

Touka A JgeXuTh HA OpPAMIN ¢, a TOUKa B He JeXUThb Ha
npamii c¢. Yu mepermHaoThea npami ¢1 AB? Ko tak, To
HAa3BITh TOUKYV 1X IIE€PEeTUHY.

Yepe3 Touky A npoBelneHO AB1 npdaMil. UM MOXKVYTE Il IpAMI
MaTU CH1JIBHY TOUKY B, BIAMIHHY Big TouKu A?

Touka B jgexurp Ha npami Mmisxk ToukamMm A 1 C. Ak pos-
Mmimerl Touku B 1 C BigHOCHO TOukmu A?

Ha npamin nosmaueno toukm K, L,
K L M N
M, N (puc. 9). Cepen mnosHaueHUX Pircl O
TOYUOK Ha3BITb.
a) TOUKY, III0 JEeXUTh MK TouKaMu L 1 N;
0) TOUuKmU, IO JeKaThb MK ToukaMu K 1 N;
B) OBl TOUKHU, IO JeyKaThb IO OAMH OlK Big TOUKHU L;
') TOYKY, IIO0 Pi3H1 OOKHU Bl1J AKOI JexxkaThb ToukKu K 1 M.

Ha npomeni AB mosHaueHo Touky C. Um moske Touka A
aexxarTn MK TourkamMu B 1 C? YUu mMoke ToOukKa B Jjexaru
MixK ToukamMu A1 C?

IIpomen1 DE 1 DF — pgonoBHAABHL. flKa 3 Touok D, E1 F
JIEeKUTDL MI1X IBOMA 1HIIIUMU?

JIBa mpoMeH1 MAalOTh CIIJIBHY HIOYaAaTKOBY TOUKY. Um 000-
B’I3KOBO BOHU € IOIOBHAJLHUMMU

IIpoBealTs npamy.

a) Ilosmaure TOoukum A 1 B, mo Jjgexarb Ha I IPAMIU,
1 Touku C 1 D, 1o He Jie)XaThb Ha HIM. K MOIKHa IIO-
3HAQUUTU I[I0 IPAMY?

0) IIpomexiTh 11e ogHy npamy depe3 Touku A 1 C. CKlIbKH
CIILJIBHUX TOYOK MAalOTh MOOyJOBaHl IPSIMi?
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10.

IHCTa IOUTE HA KOMII I0TEP, HOYTOYK abo cMapTdOoH mporpa-
My GeoGebra abo iHmIMN rpadluHUN pegakTop. 3acodaMu
BCTAHOBJIEHOIL IIpOrpaMy IO3HauUTe TOUKY A.

a) llpoBenlTsr CHMHIM KOJBOPOM IIPOMIHBL 13 HIOYaTKOM A
1 II03HauTe Ha HbOMY TOUKY B. Ha3sBiTh npamy, 4acTu-
HOIO AKOl € IIpoMliHb AB.

0) IIpoBeniTh *KOBTHMM KOJHBOPOM HIPOMIHBL 13 IOYaTKOM B,
AKUU He IIPOXOAUTH uepe3 TOUKY A. HUu mMoKHaA HasBaTtu
IIO0OyIOBAHUM IIPpOMiHbL BA?

QL
D

PiBens A

b B

14.

19.

16.

Ilozraute Toukm B 1 C. IIposenith
yepe3 HUX npamy. llpoBealTes 111€
OAHY NIPAMY TakK, 00 BOHA IIPOXOIU-
jla 4epe3 TOUKYy B, ajle He IIPOXOoanJja
yepe3 TouKy C. CKIJIbKU CIIJIBHUX
TOYOK MAalOTh II1 IIPAM1?

v

IlosdHauTe Bl TOUKM UM BlJ PYKM IIPOBEAITH Uepe3d HUX IIP-
My. llepeBipTe mpaBMABHICTL HOOYAOBH 3a JOIIOMOIOIO JIl-
HINKN. IKOI0 aKClOMOIO BM CKOPUCTAJUCS !

Ha nmpaminn Toukm E 1 F jgexarTh IO Pi3H1 OOKM Bl TOY-
ku D. Ak posmimieni Touku D 1 F BigHocHOo ToukKu E? Unm
MOKe Touka F jexxaru Mixk ToukaMu D 1 E?

Touxku M 1 N jexxaThb Ha OpPAMIN IO OOUH O1K Bix TouKu K.
JAKa 13 muxX TPbHOX TOUOK HEe MOXKe JieXaTHu MILXK JBOMAa 1H-
muMu? BignoBinab OOI'PYVHTVHTE.

Ilo3dHaure Touku A 1 B. IIpoBeniTs nmpomiHb AB. Uu € no-
IIOBHAJBHUMHA IIpoMeH1 AB1 BA?

Ha npamiin no3aaueHo aBl1 TouKu. CKIJIBKM IIap JOIOBHSJIb-
HUX IIPOMEHIB IIPpU IILOMY YTBOPHJIOCH?



17.

18.

Ilo6ynyiiTe nonmoBHAJBHI mpoMeHl PR 1 PR. HaszBiTh TOUuKH,
1110 JIeXKaTh IO OAMH 01K Bix TouKM R. YUu jgeXuTh ToukKka @
Ha nmpoMeHl RP?

IlepekgangiTh AHIJIIMCBKOIO 400 1HIIOI 1HO3€MHOIO MOBOIO
TepMiHI/I «TOYRa», «IIpAMa», <«HaJIEeRaATH [OJ0», <«II€epPEeTHhHAa-
Tucd». lloplBHAUTE omep:KaHUU Pe3yJIbTaT 13 IIepeKJaJgaMu
1HIIINX VUYHIB T YUYEHUIIb.

PiBens b

19.

20.

21.

22.

23.

24.

29.

JlaHO YOTHUPU TOUYKM, IPHUUYOMY HIAKI TPpU 3 HHUX He JIeKATh
Ha OgHIN npamin. Hepes KOKHI OBl 3 TaHUX TOUYOK IIPOBee-
HO NpAMY. CK1JIbKM BChOI'O NIPAMUX IIPOBEIEHO?

Touku A, B, C JjnexxaTb Ha OAHIN OpaAMIM, a Touka D He
JIEXKUTHh Ha Il npamiu. Yepes KOXKHI AB1 13 X TOYOK IIPO-
BegeHO npaMy. CK1JIbKU BChOI'O NIPAMUX IIPOBEAEHO!

Ha muaxy 3 [IHinpomeTpoBchbKa mO0 XapKoBa aBTOMOOLIb
npol:xa:xae KpacHorpan, a Ha miaaxy 3 KpacHorpaza o
IainponerpoBcbKa — Ilepemienmue. AKe 13 mMUx MICT PO3-
TalroBaHe Ha ILIAXy 3 XapkoBa o llepenienuHOro?

Ha npsamin mo3HadueHOo TOUKU X, Y, Z, IPAUYOMY TOUKU X
1 Y Jie)XaTh IIO OOWMH OIK BI1O TOYUKU £, a4 TOUKU X 1 Z —
II0 OAMH Ol1K B1I TOUKU Y. SlKa 3 TPHOX TOUOK JIEKHUTH MIXK
IBOMA 1HIITUMMU?

Touka C jgexurp Ha npomMeHl AB, a Touka B — Ha 1Opo-
MeH1 CA. flka 13 muUx TpPbOX TOYOK JIEKUTHL MIiK JBOMAa
ITHITTIMMA ?

Toukn A, B1 C jgexxaTh Ha OOHIU ONPAMIN, IPHUUYOMY IIPOMeE-
Hi AB 1 AC He € HOomoBHAJLHUMU, a TOUKU A 1 C Jje)XarTb
10 OAH 01K B1x TOUKHU B. fIKa 13 1Mux TpboX TOUOK JIEXKUTD
MiX OIBOMA 1HIIMMMU?

Y MOKYyTH ABa NIPOMEH1 OgHlIEl IPpAMOl He OYTH ITOIIOBHAJIb-
HUMN? 3po0iTh PUCVHOK.
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13

20.

IIBa IIpoMeH1 MalTh €IMHY CILIBbHY TOUKY. UM € Takl Ipo-
MeH1 JOIMOBHAJBLHUMMU? 3P00iTh PUCYHKMU.

27 . IIporyiaauTrecsa 3 OJHOKJACHUKA-

MU Ta OJHOKJIACHUIISIMIUI CBOIM

HaceJIeHIM IIVHKTOM. 3a HeoO0-

X1JHOCT1 CKOPMCTaAUTECA eJIeKT-

POHHOIO MAaIIOI0 UM HaBITalllMHU-

MM 3aCTOCYHKaMM B cMapT@dOoHaXx.

SHAUIITL BVJINWIL, IIPOBYJKH,

[epexpecTs, AK1 MOXHa BBaKa-

T MOJEJIAMU:

a) TOIOBHAJBHUX IIPOMEHIB;

0) IBOX NPOMEHI1B, AKl BUXOAATH 3 OJHIEI TOUKM Ta HE € J0-
IIOBHSAJIbHIMIM;

B) TPhOX IIPOMEHIB, Kl BUXOIATH 13 JaHOl TOYKH, 1 JKOITHI
IBa 3 AKUX HE € NOIIOBHAJBHUMMU.

Coororpadpyuite Ta HDiAIUIIITH BiAIIOBIAHLI (poTO.

PiBens B

28. CKiJIBKU DIPAMHUX TPAC HEOOX1JHO IIPOKJIACTU, HIO0 CIIOJIYUU-
™M OyAb-AKl ABA 13 4OoTUPHOX MicT? Po3riasgHnTe BCl MOXKJIMBI
BUIIAAKN. SPO0ITh PUCYHKI.

29. IlaHo Tpm mpamMi, OpuuyomMy OyIab-AKl1 AB1 3 HUX IIepeTHHAa-
I0TbCsI. CKIJIBKHM TOUYOK IEepeTHMHY MOKe yTBoputrucda? Poas-
IJISHbTE BCl MOMKJINB1 BUIIAAKM. SPOOITH PUCYVHKIU.

30. AKX MaroTh OyTHM pO3MiIIEeH]l Ha IIJONIMHI 77 TOUOK, III0O0 BOHU
BH3HaAUYaJN PIBHO N OPAMUX, AKIIO 1 > 27

31. Ha npamini nmosmaueno Toukum A, B 1 C. CKlIbKH pi3HUX

IIPOMEHIB MOKHa Ha3BaTHU 3a JOIIOMOIOIO IIUX TOUOK? CK1Jb-
KII cepeJ IIMX IIPOMEHIB IIap [AOIOBHAJBHUX IIPOMEHIB?
Yu 3MIHUTBCA BIAIIOBlOb, AKIIO TOUKM A, B 1 C He Jje:xXaTh
Ha ONHIN IpaMin?



3amaudi

32.

33.

§ 1. leomeTpuuHi ¢irypu. Touka, npAama, NPoOMiHb

MoBTOpEeHHA nepen BUBYEHHAM § 2

TeopeTHuHMM MaTepia
* IIpsAMa Ta BIAPI30K
« TOOyIOBa 1 BUMIPIOBAHHS B1AP13KI1B

Ha npamini Touka B jgexuTb MK ToukamMu A 1 C. YUu icHye
Ha I[1¥ IPpAMIN TOUKA, IO JIEKUTHL MK TOUKAMMU:

a) A1 B, are He jgexuth ML)k ToukamMu A 1 C;

0) Ai C, ane He JeXKUTb MK ToukamMu A i B?

Ha mpamiii mo3HaueHo II'SITh TOUOK. Bu3HauTe, AK1 3 HaBe-

IeHNX TBEPAsKeHb € IPaBUJbLHUMU.

a) OyIb-AKl TPHU 3 JaHUX TOUYOK JIeKaTh MI1K JBOMA 1HIIIMMU;

0) cepenl maHUX TOUOK 3HAWUAYTHCA TPU, IO JeyKaTb MIMXK
IBOMA 1HIITNMU,

B) cepen OdaHUX TOYOK ICHYE€ IIpMHAMMHI OJHA, IO He Jie-
JKUTh MK JBOMA 3 PEINTH IIUX TOUYOK;

') ceped OJaHUX TOUYOK ICHY€E€ PIBHO OJHA, IO He JIEXKHUTh
MI1K OIBOMA 3 PEIITH IIMX TOYOK.
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Bu mpieTe npo cmaprtdoH. Buimykyere B 1HTepHET1 HOB1L MO/ie-
JI1, YUTAETe BIATYKU Ta xapakTepuctuku. OgHa 3 TOJIOBHUX —
niaroHaab guciiaesa. Illo e 3a Bigpisok? I womy BKasaHO, IIIO
1oro goB:KmuHa — 6,397 Ile X Taxk majso! A mpu 1mpboMy 1HIIL
BiApi3KM — INMPHMHA Ta BHcoTa — TakKil Beauki: (7 1 1627! Ha
OTOIIOMOTIY IIPUXOIUTHL TeoOMeTpls: KOYKEeH BlAPI130K MAa€ IIeBHY
TOBXKXUHY B NaHUX OIMHHUIIAX, ajie JlaroHajJb TPAAUIIIMHO BKAa-
3VIOTh V JIOMMAax, a HIMPUHY 1 JOBXKUHY — V MLIIMeTpax.

Bynb-aKuil nIpoMiHL € UYaCTHMHOIO IPSIMOI, «O00-
MeKeHOI» 3 OAHOIro OOKY IIOYaTKOBOIO TOUYKOIO.
Po3ragaHemMo Temep BIAPIBOK — YaCTHHY NIPAMOI,
«00Me)KeHy» ToOuKaMu 3 000X OOKIB.

O3HayeHHd

Biapi3koM HA3MBA€ETHCA YaCTHUHA IIPAMOl, IO CKJIA-
OJAa€ThCA 3 JABOX JAHUX TOYOK Ifi€l mpaMol (KIHIIIB
BiIpi3Ka) M yClX TOYOK, IO JIesKaTh MIK HUMMH.

Biapizok  mosHauarwTb, 3alHUCYIOUN
1OT0 KIHI[l B JOBLIBHOMY IHOPAIKY. Tax,

A B BiAP130K Ha puc. 10 moskHaA Ha3BaTHU «Bl/J-

pidoKk AB» abo «Biapi3ok BA». OueBHIHO,

Puc. 10. Bigpisok o Bigpisox AB e uacTuHOIO Ipsamoi AB.

AB — uacTuHa Ip4- IIpu nmpomy cJiig pPoO3Pl3HATH, UIETHCSA IIPO
Mol AB npamy AB um 1mpo Biapidoxk AB.
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JAKIITO PO3rJIAHYTH Pas3oM 13 TOUYKAa-
M A 1 B aKych 1HIIIY TOYKY IPSAMOI, TO,
BIZIIIOBITHO 10 aKCIOMI PO3MIIIIEHHA TOYOK
Ha IOpdAMili, BOHa a00 JIeKUTHh MI1XK TOUKAa-
Muu A 1 B, ToOTO HaJeXUTh BIAPI3KYy AB
(Ha pmc. 11 Taxoio Toukow € C.), abo He
JIeKUTHh M1 ToukKaMu A 1 B, To0TO He Ha-
JIeXnUTh BlApidKy AB (ma puc. 11 Takoro
TouKom € C,).

JIBa BIAPI3KU HaA3

A C B |C

1 2

Puc. 11. Touka C1

JIEeKUTHh Ha B1IP13-
Ky AB, Touka C,
He JIe)KUTh Ha BlI-
pi3Ky AB

O3HaueHHH

MBAIOTHCS PIBHMMM,

AKIIO0 BOHU CYMIIIAIOTHCA HAKJIATAHHAM.

Hauecemo Binpizoxk A,B; Ha mpo3opy IIIBKY I HaKJAIEeMO
iioro Ha Bigpi3oxk AB rak, o0 Touka A, 30iryiaca 3 Touxkomo A
i i Bigpisky mMasuy iHImi cmiabpHi Touku. SIKIo Touka B; cyMic-

TUTBCA 3 TOUKOIO B (pmc. 12), ToO BiApI3KU

AB1i A{B; ¢ piBHU-

mu (nuimnyTh Tak: AB=A;B)). fIkmo x Touku B i B, He cyMic-

TATBCS, TO MEHIIINM 13 IBOX BIlIPI3K1B € T
JACTHUHY 1HIIIOIO.

o1, AKUU CTAHOBUTH

Ha puc. 13 Touxka B; cymicTuiacs 3 JeSKO0 TOYKOIO Biapis-
Ka AB, BIAMiHHOIO BiJg TOuKM B, ToMy Biapidoxk AB 0ljabimmi,
Hisk Bigpisox A;B;. Koporko me mosHauawmoTs Taxk: AB> A B,.

B

o

1

Bl/
A1 /

AA)
Puc. 12. Bigpisku AB1 A;B Puc. 13. Bigpisku AB 1 A;B,
CYMIIIIAIOTHhCA HaKJaIJaHHAM He CYMIIIIaloThCA HAKJAJaHHAM
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O3HaueHHda

Cepennuoro Blapi3ka HaA3HUBA€ETHCA TOUYKA
Bigpi3Kka, IO OIJIUTH HMOro HaBmijd (TOOTO
HA JIBa PIBHI BIAPI3KNM).

D TR | F Ha puc. 14 Binpisku DE i EF
piBH1, TOOTO TOuKa FE — cepeauHa

Puc. 14. Touka E — Bigpidka DF. 3azBuuyanl Ha PUCYHKAax
cepeanHa Bigpiska DF P1BH1 BlAPI3KM IIO3HAUYAIOTh OJHAaKO-

C

BOIO K1JIBKICTIO PHCOK.

BasxkianBoio BJIACTHBICTIO BlApl3Ka € MOro noB:kKuHa. BoHa
BUPAKAEThCAd OOAATHUM UYHMCJIOM, IO MOKe OyTH BH3HAUEHE IIO-
PIBHAHHAM JaHOI'O B1AP13Ka 3 BIAPI3KOM, IPUUHATHUM 34 OIUHIN-
I1}0 BUMipIOBAaHHSA,— OJMHHUUYHUM BiIPi3KOM. 34 OOVMHUYHUIN MOK-
Ha oOpatu Oyab-AKkuHU BiApi3doK. Ha mpakTuill odupamoTh OJMHNYHI
BiApidKu 3aBAoB:KKM 1 MM, 1 ¢cMm, 1 M ToI1II0.

Hanpukimgan, Ha BUMIpIOBaJbHIN JIIHIUIIl, KO MU 3a3BU-
yanl KOPHUCTYVEMOCH, MaJil HOALJIKHK 3aJal0Th OJMHWNYHI BI1IPI3KU
3aBIOB;KKHN 1 MlalMeTp, a BeJIHK1I — 3aBIOBXKKU 1 caHTHMeTp
(puc. 15).

Ilpukiaagaroum JIHINKY OO JAaHOI'O BlAPI3Ka, MM BHU3HAUAE-
MO JOBSKMHY BlaApl3ka. Umcio, Mo BUpaka€e JOBKHUHY BlAP13Ka,
3aJIeKUTDH Bl OAMHMUIIl BUMIPIOBAHHSI.

Ha puc. 15 pom:xkuua Biapiska CE popiBHioe 70 MM abo
7 cm, abo 0,07 m Tomro. Hom:kuHa Bigpiska CD popiBHIOE 3 CM,

D E

CM

I I i
0 MM ] 2 3 4 3 6 7] 3 9 10 11 12 13

Puc. 15. BumiproBanHA BlApl3Ka 3a JOIOMOI'OIO JIHINKU



a Blapidka DE — 4 cm. MoxxHa ckasdatu, 1o Bigpisox CE
CKJIAQJAEThCA 3 OBOX uYacTuH — Blapi3kiB CD 1 DE. Tou-
Ka D jgexutrp Mk ToukaMu C 1 E, a goB:xmHa Blapiska CE
IOpPiBHIOE cyMl moB:kUH BiApisdkiB CD 1 DE (numyth Tak: CD +

+ DE = CE).

Chopmy1r0e MO axcioMu BUMipOBaHHS Ta BifKJaagaHHA Bigpiskis.

AKcloMa BUMIPIOBAHHA BLIPI3KIB

KosxHMM BIAPI3OK MAa€ II€eBHY TOBXKHUHY, IO
BHPAKAECTHCA TOJATHUM YHCJIOM y 3aJaHUX
OAMHMIIAX BUMIPIOBaAaHHA. /[loBsKMHaA BIlapi3-
Ka JOPIBHIOE CYyMl JOBKMH YaCTHMH, HAa Kl
BiIPI30K MIIUTHCA OyAb-IKOI HMOI'0 TOUYKOIO.

Axcioma BIOKJaJaHHA BIIPI3KIB

Ha Oyab-gdKOMY IIPOMEHi BiJg MOro IIO4Y4aTKO-
BOl TOUKM MOKHAa BIIKJACTH BIIPI3OK 3aIa-
HOl JOBKMHH, 1 TIJIBKU OIHH.

OueBUIHO, IITO BUMIPIOBAHHS B1API3K1B IIOJATAE B IIO-
CJI1JOBHOMY HAaAKJAQJaHHI HA 3aJaHUU BlAPI30K IIeBHOI
K1JIbKOCT1 OIMHMUYHMX BlIAPI3K1B. ToMy plBHI BIIPI3KU
MAaIOTh PIBH1 JOBXKWHH, a OLIBIIINH BIAPI3OK MAa€ OlJIBIITY
noBxkuHy. CHOpaBI:KYETHCA U 1HIE TBEPAKEHHSA: SAKIIIO
BIIPI3KKM MAIOTh PIBH1 JOBKWHU, TO BOHM PiBHI, a OLILIINM
13 IBOX BIAPI3KIB € TOH, AKUM Ma€ OLIbINY OOBXKHHY. Ta-
KM YMHOM, IJIA IOPIBHAHHSA BlIPI3K1B MOYKHAa IIOP1IBHA-
T 1XH1 TOBXKUHI.

JloB:KMHY Bilapiska AB Ha3uBalOTh TAKOXX BIJICTAHHIO
Misk TouxkaMu A 1 B. Hacto, KaXyum «BLIPI3OK AB»,

MM MAaeMO Ha yBasl MOI'0 JOBXKUHY.
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3amauda
Ha npomeni AB nno3naueHo Touky C, npuuomy AB =12 cwm,
BC = 7 cm. 3HanniTh noB:KUHY Binpiska AC.

Po3B’aA3aHHA
Poariigaaemo pgBa Bumaakm poami- A B 1 C

menuda Touku C Ha mpoMeHi AB. 2
1. Tourka C He je:XUTH Ha BIOpi3Ky AB
: A C B
(puc. 16, a). Toal Toura B JIeXKUTH 5
Ha B1api3Ky AC. 3a aKClOMOIO BHMI-
poBaHHA B1apis3kiB AC = AB + BC, Piic. 16

To0To AC =12 + 7 =19 (cm).

2. Touxka C jgexuThb Ha B1Api3Ky AB (puc. 16, 0). Tonli AB =
= AC + BC, To6T0 12 = AC + 7. O13e, AC = 12 — 7 =
= 9 (cMm).

BimmmoBins: 19 cm abo o9 cM.
T

SallUTaHHA 1 3aaaudil

(o

O

34.° Ha opawmiii mno3saadyeHo Tpu TOUYKU. CKiab-
KM BiIPi3KiB IIPpU IIBOMY YTBOPUJIOCS?
35V Ha npamiii Touka A JeXUTh MiX TOYKa- q

Mu B1 C. dxun 13 B1API3KIB 13 KIHISIMU
B IIUX TOUYKAaAX € HaMOlJIbIIIUM?

36.° Ao Touka C JeXUTh Ha BiAPiI3Ky AB, TO BOHA JEKUTD
1 Ha npomeni AB. Uu € mpaBUJIBHUM TaKe TBepPHAKeHHS?

37. Axmo Touxka C Je:xXuThb Ha npomMeHl AB, To BoHa 000-
B’SABKOBO JIEKUTDH 1 Ha BiAPidKy AB. YUu € npaBuJIbHUM Take
TBEPIKEeHHS?
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38.

39.

40.

41.°

42.

Yu MmosxHaA po30UTU IIPAMY Ha BiAP130OK 1 ABa npoMeH1? AKImo
TaK, TO U1 MOKYTh OTPMMAaH1 IPOMEeH1 OyTU NJOIOBHAJBHUMM !

Touku A, B 1 C Jje:xxaThb Ha ONHIN npamiinn. Bigpizox AB
Olnpminii, HixK BiApi3ok AC. Uu moxxke Touka C jgexaTu MK
ToukaMu A 1 B? YUu Moxke Touka A JexxaTu MiK TOUKAa-

Muu Bi C?

Binpisku AB 1 BC piBHI 1 JeaThb Ha ONHIN HIpaMiu. flka
3 Touok A, B, C jgexXurpr MK IBOMAa 1HIIIUMMU?

A

IIpoBeniTh IPOMIiHB 13 IMOUYATKOM Y TOUIll A.

a) Ha mpomy mpomMeH1 BIOKJIAIITh BIAPI3OK AB, IIIO TOPI1B-
HIo€ 6 cM, 1 ITO3HAUTEe Ha IIbOoMY BiapidKy Touky C.

0) Buwmipsanure moB:KuHy Biapidxa AC.

B) OOuumciiThk noB:KUHY Binpiska CB. IlepeBipTe oTpuMaHUN
pe3yJabTaT BUMI1PIOBAHHAM.

3acobamu rpadiunoro permaxkropa GeoGebra, DG uwm iHIIIOrO
IIPOBEIITH IIPOMiHB 13 mmoyaTkoM y TouIll C.

a) Ha nmpomy mpomeHl BiakJanlTh Biapl3oxk CD, IO TOPI1B-
HioEe 4 cM.

0) IloOygmyuiTe TOouky FE Tak, 1100 Touka D OyJa cepeanHOIO
Bigpiska CE. fkoi € moB:kuHa Biapidka CE?

&

PiBeHs A

43.°

Touxka M JjexXuThb Ha ODpamiyl Mk ToukaMu K 1 N. 3Ha-
UI1TH TOBXKUMHY BlIpl3Ka:

a) KN, axmo KM =2,9 cm, MN =4,1 cm;
0) MN, axmo KN =8,3 cm, KM =95,8 cM.
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49.

46.

47.

48.

49.

20).

Touku B1i C aexxarh Ha BiApidky AD, akun gopisHioe 10 cm.
3HAUOITh MOOBKUHY Biapidka BC, axmo AB=2,4 cwMm,
CD =3,6 cwMm.

Ha Biapisky MN no3HaueHO TOduKM P 1 R Tak, II0
MP =PR =RN. 3pobiTh puUCYHOK. JfIK1 Iie piBH1 BI1IpPI3KN
3 KIHIIAMU B JaHNX TOUYKAX YVTBOPUJIMNCS Ha PUCYHKY?

Ha npaminz touka B jgexutp Mk ToukamMu A 1 C. Kl
3 BIAPI3KIB 13 KIHOAMM B IIUX TOUKAX MOKYTb OYTU PIBHU-
Mu? BinmoBigb oOI'pyHTYITE.

Ha npomeni 3 mouatkomM y Toulll A IIO3HAQUEHO TOUKU B
1 C rak, mio AB=6,4 cm, BC=2,6 cm. Ako0o Moxke OyTHu
noB:kmHa Binpiska AC? Po3ragHbTe ABa MOMKJIINBL BUIAIKN
PO3MIIIEHHA TOYOK Ha IIPOMEHl.

Ha nopomeni CD mo3HaueHO TOUKY E. S3HAUOITH JOBXKIUHY BlI-
pizka CE, axmio CD=8 m, DE =6,2 m. CKiIbKHN PO3B’A3KI1B
Mae 3anzaua?

Ha npamii nmo3HadeHOo Toukum P, R 1 S, 1mnpuyo-
My PR<PS<RS. flka 13 muX TpPbOX TOUYOK JIEKUTH MILXK
nBoMa 1HMmMuMu? BlamosBigb OOI'PYHTYITE.

IleperiagiTh aHIVIIICHKOIO A00 1HIIIOI 1HO3€MHOIO MOBOIO TE€PMI-
HI «B1IP130K», «CepeanHa B1OAPiI3Ka», «JIIHINKA», «IOBXKIHA Bl/-
pizka». CkopucranuTecs pl3HUMM IporpamMaMu-liepeKJagadaMU
Ta IIOP1IBHAHNTE PE3yJIbTATH IIePEeKJIa1B IIMX TEPMI1HIB.

PiBens b

o1.

o2,

Ha npaminn Touka M JjexuTh MK ToukaMm K 1 N. 3Ha-

NIITh JOBXKWHU BlIP13KI1B:

a) KM 1 MN, akmo KN =24 cm, a Binpidoxk KM 0iJb-
I, HiK B1Api3ok MN, Ha 8 cM;

0) KM 1 KN, aemio MN =9cm, a KN:KM =7 :4.

Touku B 1 C jgexaTtb HA BIAPIBKY AD. S3HAUIITH HOBKUHY
Bigpiska BC, axmo AD =10 cm, AB=6,8 cm, CD =8,3 cM.



23.

4.

99.

20.

27.

28.

Ha Biapisky MN 1mo03HA4eHO TOU-
Ku A 1 B Tak, mo MA=T7 MM,
AB=4,3 mm, BN =5,1 MM. SHAUOITH
TOBXKMHY Blapidka MN. PosriasHbTe
BCl MOJKJIB1 BUIIaIKI.

Ha npomeni 3 mnouatrkoMm A 1I0-
3gHaueHO ToukKu B, C 1 D, mnpudo-
My AB=4cm, BC =95,2cm, CD =2,4cwM.
SIKoro Moske OyTH IOBXKUHA Biapis-
Ka AD? Po3ragHbTe BC1 MOKJIIBlL BU-
IIagKN.

Touka C — cepenmHa Blapidka AB, a Touka DD — cepegmHa
Binpidka AC. S3HaAUIITH NOBXXHUHY BlApl3Ka:

a) BD, axmo AC=16 cm;

0) AB, sknio BD =12 cwm.

Ha nopamin nmosHaueno Touku M, N 1 K, IprAUYOMY B1AP130K
MN oOinbmni, HIdk NK, a Bigpizok NK He € HaUMeHIINM
cepel YTBOPEHHUX BIAPI3KIB. SIKMM 3 OTpMMaHUX BlJIP13KI1B
HauMeHIIUM? Biamosigb OOI'PYHTVIUTE.

Toukn A, B1i C jexxarh Ha onHiN npamin. HaszBiTe Ham01Ib-
MU 13 BIiAPI3KIB 3 KIHOAMHM B IIMX TOUYKAaX, AKIINO Touka C
JIe;KUTH Ha nnpoMeHl AB, a touka B — Ha npomenl CA. Bixa-
IIOB1Ib OOI'DYHTVMTE.

[Iporyiaaureca 3 OITHOKJACHUKA-
MU Ta OJHOKJIQCHUIIAMUM CBOIM
HaceJeHUM IIYHKTOM. BucioBlTh
11el, AK 3a OOIOMOI'OI0 3BHUYAU-
HOI INK1JbHOI JIHIMKKN BUMIPATHU
BlACTaHb MIXK JIBOMAa JIepeBaMU.
Peajizyure cBOI 17e1 HA IPaAKTU-
111, 3alMUIIITh OTPUMAaHl PE3yJb-
TaTHu. 3a MOMKJINBOCTI BUKOPH-
CTauTe PYJETKY IJd IIePEBIPKU
OTPUMAaHUX Pe3yJbTAaTlB.

27



238

PiBens B

29.

60.

61.

62.

63.

64.

Ha mpamiyz mo3HadeHo Touku A 1 B, BiacTaHb MK AKNMU
CTaHOBUTH 0 cM. OnuIIiTh PO3MIIIEHHS Ha I OPAMIN yCix
TOUOK M TarKux, IIIO:

a) AM+MB=8 cwm;
0) AM+MB=6 cwm;
B) AM =2MB.

Biapisok moaljieHmMu TphbOMa TOUKAMM HA YOTHUPHU YACTUHU,
KOKHAa 3 AKNX JOP1BHIOE a. CKIIBKHU IPU IILOMY YTBOPHJIOCS
PIBHUX BLAPI3KIB, JOBXUHA AKUX He NJOP1BHIOE a? BusuHaure
IXH1 TOBYKUHNA.

Touxka C Jgexuthb Ha BiApidky AB. YUm 3romHl BU, IO BiI-
CTaHb M1k cepeanmHaMu Binpi3kiB AC 1 CB He 3ajJe)XUTh BlJ
po3MinieHHsa Touku C? IlosgcHITH CBOIO AVMKY. SHAUJITH ITIO
BlacTaHb, AKOI0 AB =20 cm.

Touka C nexXuUTh HA BlApPia-
Ky AB. 3HaugiTeL DOBKUHY Bi-
piska AB, AKII0o BlACTaHb MIXK

cepenmuamMu Binpiskis AC i CB

TOPIBHIOE D CM.

Bigpisku AB i CD nexxaThb Ha Q
OogHIN nOpaMiu. SKIIMO BOHU
MallOTh CI1JIbHY CepeaInuHy, TO
AC =BD. Yu 3rogHl BU 13 IIUM
TBepA:KeHHAM? IlosdacHITH CBOIO

TYMKY.

Ha nopamini mosHaueHo TOuKu A,
B, C i1 D, npuuomy AB=CD.
YUu yrBOpHMIINMCA IIpU IIBOMY 1HIII1
P1BH1 B1API3KH 3 KIHIFIMU B IIUX
TouKax? SIKII0O TakK, TO MOSACHITDH
IXHIO P1BHICTbD.



§ 2. Bigpi3oK. BumiproBaHHA Ta BigK/MagaHHA Bigpi3KiB.

BiactaHb Mi>Kk ABOMa TOUYKaMW

[loBTOpeHHA nepen BUBYEHHAM §3

Teoperuunuuy mMmarepiag

* KyT
- TOOyZOBa 11 BUMIPIOBAHHS KYTIiB

3aaaudi

69. 3 Touku A nposBeneno npomeHi AB 1 AC,
III0 HEe € JOIOBHAJBHUMHN. U1 000B’SI3KOBO
I1i MpoMeHi 30iraTuMyTbhCsa?

66. Bigpisku BD i DK MaoOTh €0UHY CILIBHY TOUKY D.
a) Yu o000B’aA3KOBO TOuka D JjeXuTh MK ToukamMu B 1 K?
0) YUum MoOKe AKach IpdaMa, IO He IPOXOAUTh uUepe3 TOoY-
Ky D, mepermHaTy obmaBa Il BiAPI3KHU?

29
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«[Jopora Bropy ngy:xe Kpyra, Oyab o0epe:KHIM», — KaKke MaTH
0aTbKOBIL II1g yac noi3aku KRapnmarammu Ha aBTo. «He xXBuUIimoi-
cda, TyT yxuJg Bcboro 20 rpagyciB», — BIAIIOBizae Tato. HYu
BapTO XBuJamBaTucAa?! I yomy BOHU KaKyTh IIPO I'pagyCcH, Iie K
He TeMmIeparypa? AJjie B reoMerpll CBOl rpaaycu — Mipa BU-
3HaUeHHA BeJanumHM KyTa. Haa gopir cxua 20° BBaKaeTbcd
cepenHiM, ajie 00epeKHICTh He 3aBaJUTh!

BuBuawouu OONOBHAJBHI HPOMEH1, MU POI3TJIATAJU
BUIIAJOK, KOJM OBl HIBOPAMI OAHIEI HOPAMOlL MAIOTh
CIILIBHY IIOYATKOBY TOUKY. Po3risHeMo Temep Tou BUIIA-
IOK, KOJIN Bl HIBIPAM]1 MalOTh CIILJIbHY IIOYaTKOBY TOU-
Ky, ajle He 000B’A3KOBO € IIBOPAMUMMU OJHI€l IIPSAMOI.

O3HaueHH4

Ryrom HasuBaeThca reomerpuuyna ¢irypa, mo
CKJAJA€EThCA 3 IBOX INMPOMEHIB (CTOpPIH KyTa), AKI
BUXOOATH 3 OAHIE€I TOUKHU (BEepIIMHMN KyTa). o’

Il1s1 mo3HAUEeHHsS KYTIB BUKOPUCTOBYIOTH 3HAK /.
Ha pwmc. 17, a 300pakeHO KYT 13 BepIIINHOIO B, CTO-
poHaMu AKoro € npomeHi a i b (a6o BA i B(C). llen
KyT MOMKHAa IIO3HAUUTHU OJHHM 13 TaKMX CIIOCOOl1B:
/B, ZABC, Z/CBA, Z(ab), Z(ba). Axmo KyT 1mo-
3HaUYalOTh 3a BEepHIIMHOI0O Ta JBOMa TOUYKaMU Ha




Puc. 17. 1lo3dHaueHHAa KyTa

CTOPOHAX, TO BepPIIUHY 000B’A3KOBO BKa3y-
IOTh Ha Apyromy miciml. IHOAl KyTu IO3HAa-
yarmoTh rpenbKuMu Jgitepamu (o, [, v, ...)
(puc. 17, 6) abo yucaamu (puc. 17, 8).
CTopoHH KyTa [OlJATh NJONIMHY Ha OBl
YaCTHHU, KOKHY 3 SAKUX MOXKHa BBaKaTuU
BHYTPIIIHBOI0 00JIaCTIO KyTa. ¥ ( KJaci
OyzeMoO po3ridaaTHh JHUIIe Ty, AKa IIOBHICTIO
MICTUTL OYAb-AKUHN BiAPI30K 13 KIHIAMU Ha
cTOpoHaxX Kyrta (Ha puc. 17, a 11 3alITpuxo-
BaHO). IIpoMiHB, IO BUXOIUTH 13 BEPIINHU
KyTa 1 IPOXOAUTh Y MO0 BHYTPIIIHIN 00Jac-
T1, JIJIUTHL e KyT Ha aBa kKytu. Ha puc. 18

npoMiab BD giauth KyT ABC Ha Kyt ABD
i DBC.

A
D
B c b
Puc. 18.
IIpomias BD

nianuthk KyT ABC
Ha IBa KyTH

O3HaueHHda

PO3ropayTuM KyTOM HA3MBA€ETHCA KYT, CTO-
POHM AKOI'0O € AOIMOBHAJBHMMHU IMIPOMEHIMMU.

Ha pwmc. 19

I G P Y A Kyt AOB.
A O B

Puc. 19. Poarop-
HyTU KYyT AOB

300pasXeH0 PO3TOPHYTHUU

IIpama AB mglauTh OJOIIMHY HaA OBl Yac-
TUHUN, KOXKHY 3 SKUX MOXKHAa BBaKaTU BHY-
TPLIIHBOIO 00JIaCTIO PO3ropHyTOrOo KyTa AOB.

JIloMOBHMOCSA TY 3 YaCTHUH, AKY MM PO3TJIA-
TaeEMO SK BHYTPIIIHIO, IIO3HAUYATU OYXKKOIO.
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O3HaueHHda

JIBa KyTH HA3MBAKOTHCA PIBHUMM, AKIILO
BOHM CYMIIIAIOTHCA HAKJIATAHHAM.

Ha pwmc. 20 3oOpaskeno Kytu 1 1 2.
Haxkmanemo KyT 1 Ha KyT 2 Tak, 1100 1xHI
BepHmInHU 301rJamcs, CTOPOHaA IIepPIIOro
KyTa CYMICTHUJIaCd 31 CTOPOHOIO APYyIoro,
a BHYTPIIIHLI 00JiacTl X KYTIB OVJIM PO3-
MI1IITeHl IO OAMH OlK Bl1a OPSAMOl, Ha AKINU
jJesxaTh CTOPOHM, IO CYMICTHJANCA. SIKIIIO
IPYIl CTOPOHU IIMX KVTIB TaKOMK CYMIC-
TATBCA, TO KyTH 1 1 2 € piBHUMU (OUIIYTH

Tak: £1=/2).

BicekTpuca —
Bl JIATHUMHCHKOTO
«0ic» — nmBiul

I «CEKTO» —
PO3THUHAIO —

Ta, [0 PO3TUHAE
HaJIBOE

Puc. 20. Rytu 1 1 2 cyminialoTbca HaKJaTaHHIM

JIKIII0 K II1 CTOPOHU HE CYMICTATHCSA, TO MEHIIIMM BBa-
KAETHCA TOM KYT, CTOPOHA SAKOI'0O HAJIEKUNUTHh BHYTPILIIIHIU
oOJiacti 1iHIIIoro kyra. Ha puc. 21 Xyt 1 € vactuuomo kyra 2,
TOOTO BIH MEHHINHN, HIXK KyT 2 (OmmyTh Tak: 1< ./2).

Puc. 21. Rytu 1 1 2 He cyMiIIalThCs HaKJIAZAHHAM



O3HaueHH4a

K K
BiceKTpuCOI0 KyTa HA3UBAETHCA IIPOMiHb,
1[0 BUXOJAUTH 13 BEPIIMHU KyTAa U JIIUTH
KyT HaBIOiJ (TO0TO HAa aABa PIBH1I KYTH).
E D

_ _ Puc. 22. IIpomiub
Ha pwmc. 22 xyru DEK 1 KEF € piB- EK — Gicexrpuca

HUMU, TOMYy IpoMiHb KK — OliceKTpuca xyrd DEF
Kyra DEF. 3azBuuall Ha pUCYHKaX P1BHI1 KYTHU
[I03HAUYAIOTh OJHAKOBOIO KI1JIBKICTIO IV3KOK.

BumMmipoBaHHA KyTiB Ma€ 60araTo CIlJbHOTO 3 BIMi-
PIOBAaHHAM Bl1IP13K1B. BejsmumHa BlAPI3Ka K1JIBKICHO
BUPaAXKAETHCA Mipoio (JOBMKHMHOIO) BiIpi3Ka, a BeJU-
yrHa KyTa — Milporo KyTa. Mipa KyTa BuUpaskaeTbCsd
mogaTHUM uyucjgoM. lle dmciao MoOKHA BU3HAUUTU BU-
MIpIOBaHHSAM, IO I'PYHTYETHCA HA IIOPIBHAHHI JAHOIO
KyTa 3 KYTOM, IPUMHATUM 3a OAMHUITI0O BUM1PIOBAHHA.

3a3BUUaml TaKoOI0 OAUMHUIEI0 € 1 rpagyc

(mo3HauvaeTbca 1°9 — KyT, IO JOPIBHIOE
1

180
Mipa KyTa BKal3y€, CKLIbKM KYTIB 3aBOlJb-

MK 1° Ta IXHIX YaCTHUH MICTUTBCS B IIbLOMY
KyTl. [li1d BuMIprOBaHHA KVYTIB 3a3BHUYalM
BUKOPHUCTOBYIOTHh TPAHCIIOPTHUDP, ITOAIJIKU AKO-
r'o 3aJal0Th Mipy KyTa B rpanycax (puc. 23).

JaCTHMHM PO3rOpHYTOro Kyra. I'pagycHa

Puc. 23. Bumipro-
BaHHA KyTa 3a JOIIO-

MOI'OIO TPAHCIIOPTHUDA 1y 7 ghaci mu 6ygeMo poariasigaTé KYTH, MpAIyCHA
Mipa AKuX He nepeBuilye 130°. Jliasa OlabIII TOYHUX

BHIMipIOBaHb BHKOPHUCTOBYIOTBCA 1 MiHyTa (IIo3HAa-

1

YaeTbCA 1) — 6o JacTHHA rpajyca 1 1 cekyHza
1

(II03HAUaETHLCA 1”) — - YaCTHUHA MIHYTH.
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ChopmypoiMOo aKkcioMu BUMiplOBaHHS Ta Bif-
KJaJaHHS KYTIB.

AKciomMa BMMIPpIOBAHHS KYTIB

RoKHNM KyYT Ma€ rpaaycHy Mipy, IO BHpaMKa-
€THCA TOZATHUM UYHUCIOM. PO3ropHyTMM KyT J0-

piBH1I0€E 180°.

JAKIIO MpOMIiHG OLJIMTHh JAHUHU KYT HA OBa KYTH,
TO IpajyCHa Mipa JaHOTO KyTa JOPIBHIOE CyMi
rpagyCHUX MIP JBOX OTPUMAHHUX KYTIB.

AKcioMa BIOKJaJaHHA KYTIB

Big Oyap-AKOro mpoMeHda JaHOI IPSIMOL MOSKHA
BIIKJACTHU B 3aJaHMM OIK BiJ mMpsAMOI KYyT 13 3a-
TaHOI0 T'PaayCHOIO Miporo, MeHIno Bixm 180°,

1 TIIBKH OXHUH.

I'pagyc — B11 JIaTHUH-
CBROI'O «I'pagycC» —
KpoK. CrapogaBHi
BABUJIOHAHN BBayKaJil,
III0 COHAYHUU OUCK
Ha J€HHOMY IILJIAXY
«pooutsr 180 KpoKiB»

Puc. 24. bicek-
TpHCa OIJIUTH PO3-
TOPHYTHUU KYT HA
IBa IPAM1 KYTHU

Tak, Ha pumc. 18 rpagycHa Mmipa
Kyra ABC nOpliBHIOE CyMl I'pagyCHUX
Mip KyTiB ABD i DBC (11e TBepIKeH-
Hs MOKHA 3alllcaTh y BUIJISAAlL P1BHO-
cri: LABC=/ABD+ 2 DBC). YHacro,
KaKkyun «KyT ABC», MM MaeMO Ha
yBas3l rpayCHY MIpPV IIbOI'O KVyTa.

bicekTpuca poO3TOPHYTOro KyTa
OI1JINTh MO0 Ha [IBa KYTH, KOXXHUU
13 axux gopiBHiOe 90° (puc. 24). Taki
KYTH Has3uWBaOTbCA npaMumMmu. Ha Bij-
MI1HY BlJ 1HIIIMX KYTI1B, IIO3HAUYYBaHUX
IV:KKaMM, IPAMHU KYyT Ha PHCYHKAaAX
[I03HAYAIOTh TaK: |



3arajioMm, Hepo3ropHyTi KyTH NOALIAIOThCS HA TpU BUAH (puc. 29):
* TOCTP1l KyTH, MeHIl Big 90°;

* IIPAMI1 KyYTH, II0 JOPIBHIOIOTH 90°;

+ Tyl KyTHu, Olabirl 3a 90° ajse menmil Big 180°.

I'ocTpuu Ilpamvmun Tynoun

Puc. 25. Buagmu Hepo3ropHyTux KYTiB

Ha npaxkTuiil gasa moOygoBH KYTIB BUKOPHCTOBYIOTH TPaHC-

noptup. g moOyzoBu HOpAMUX KVYTIB YacTO KOPUCTYIOTHCS
KOCHUHIIEM.

BumiproBaHHA KYTIB MOYKHAa BBaAKaATHU IIOCJLAOBHUM HAaKJIA-
TaHHAM Ha JaHHUW KyT IeBHOIo (He 000B’SA3KOBO I[1JIOT0) UMC-
jla KYTiB, IO AOPiBHIOIOTHL 1°. ToMy piBHI KyTHM MarmOTh PI1BHI
rpagyCcHl MI1pH, a OlJIbIIMHU KYyT Ma€ OlLIBIIY TpagyCcHY MIpY.
IIlpaBusapHUM € U 1HIIIE TBEPAMKEHHA: AKIIO KYTU MAalTh P1BHI
rpaagycHl M1p¥, TO BOHU PIBH1, a 3 ABOX KYTIB OlJIBLIINM € TOU,
SAKNU Ma€e OLabIny rpaaycHy mipy. OTike, AJd IIOPIBHAHHS IBOX
KYTIB JOCTATHHO IIOPIBHATH 1XH1 I'PAAYCH1 MIpMH.

Jarada
IIpomMiab b O1AUTH KYT (ac), 1o popiBHIOe 120°, HaA aBa
KYTH, OOUH 13 AKNX € BTPHUUYlI MEHIINM, HIK KVT (ac). 3Ha-
UIITH 111 KYTH.

Po3B’sA3aHHA

Hexann xyt (ab) yTpmul MeHHNINUN, HIXK KYT (ac). Tomi
/ (ab) = 120° : 3 = 40°. BigmoBigHO 10 aKClOMH BUMI1PIOBAH-
Hs KYT1B, AKIIO IPOMIHBb b OIJIUTH KVT (ac) Ha IBa KYTH, TO
iXHA cyMa JOpiBHIOE naHOMY KyTy: / (ac)= / (ab)+ £ (be).
Toni ~ (bec)= s (ac)— « (ab); £ (bc)=120° — 40° = 80°.
Bignmosins: 40°, 80°.
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IHoal B Xoal po3B’sI3yBaHHSA 3ajad IIPO BJIACTHUBOCTIL BIAP13-
K1B 1 KyT1B 3aCTOCOBYIOTHCS OJHI 1 T1 caMl MeTOAM U II1AXOMU.
Ile moACHIOETHCA CXOKICTIO JeAKHNX BJIACTUBOCTEM ITUX (PIryp.
Tarka cxoKicTh V HayIll Ha3MBAEThCS aHAJOTIEIO.

lloscHMMO CcyTh aHaJIOrll HA OPUKJAIl ABOX 3ajJadu.

danaua 1 Jamadya 2
Ha Biapisky AB, dAKun IlpoMiHb ¢ O1IUTH KYT
nopiBHoe 20 cM, II03HA- (ab), mo nopismioe 140°,
yeHO TOouKy C. SHauUIITh Ha ABAa KYTH. SHAUIITh KVT
BiICTAaHb MI1XK CepeIuHaMU M1K OlceKTpucaMM KVTIB
Bizpiskis AC i CB. (ac) i (cb).
I

Ha mepimmum norJdazn, mepes HaAMM 30BC1IM P13H1 3azavl, amgKe
B IIEPIIIiN ifeThCsA IIPO BiAPI3KH, a B Apyriii — mnpo Kytu. On-
HaK B 000X 3ajJauax MaHO IIeBHe «Illje», IIoAlJieHe Ha YacCTH-
HH. RplM TOro, MOHATTA CepeArHM BlApl3Ka 1 OlCeKTpHCH KyTa
IIOB’A3aHl 3 MOMIJIOM IILJIOTO HABIILJI, 1 B 000X 3amadyax HaM
HeOOX1THO 3HAWUTH CYMYy IIOJIOBHH KOXKHOIl 13 YacTUH (PIirypu.

Po3B’a3aHH4A Po3B’a3aHHga

a C
—f—o—Ff—o—ff—o—f/—
A A C B, B 1
Puc. 26 b
Hexann Ttouxka C HaJEXUTH Puc. 27
BiIPi3Ky AB, Touku A, 1 B, — Hexaii mIpoMiHb ¢ IiIUTH
cepenuHn BiApiskiB AC i CB | gyt (ab) Ha JgBa KYTH, IIPO-
BiAmoBiAHO (puc. 26). Toxi meHi a, i b, — OGicexrpucu
AC = lAC, CB, = lCB. KYT1B (ac)i (cb) B1JIIOB1HO
2 2 (puc. 27).




3HAIeMO HOBXKMHY BI1II- _ 1

piska A B: AB =AC + Toxi £ (a)c) = > £ (ac),
1 1 1
+ CB, 7 (AC+CB) = , AB. | £ (cby) = . Z (cb).

QCRIJIBRH 38 yMOBOIO 3a- 3HaiifeMo IpagycHy Mipy
naul ABZ:OZO CM, Ma€eMmo: kyra (ab,): £ (aby) = £ (alc) 4
AB, = 9 =10 cm. + L(Cbl) - (L(ac) +-

BigmoBias: 10 cwm. Y (cb)) ::21 (ab).

2

OCK1JIBbKH 34 YMOBOIO 3aja-
ui Z (ab) = 140°, maemo:

140°
Z (ayby) = 5 = 70°.

BigmoBins: 70°.

K OaumMO, B OCHOB1 000X PO3B’sI3aHb
JEKUTh CILIbHA 1hesd. SHAMWIIIOBIIIUW 11 IILX
yac PO3B’SA3YBaHHS IIepINOol 3agadul, MU MO-
KeMO 3aCTOCYBaTM OCHOBHI eTallly M1PKYVBaHBb
1 10 YMOB ApPYyTrol 3ajadl, TOOTO pPo3B’sa3aTu 11
aHAJIOT1UHO.

MipKyBaHHA 3a aHAJOTIEI0 JOBOJII YacTO 3a-
CTOCOBYIOThCA 1 B 1HININX Haykax. Hampuraan,
0losoru 3’sicyBaJiu, IO KasKaH V IIOJBOT1 BUIIYC-
Ka€ VJIbTPa3BYKOBl KOJIMBAaHHA 1, CIPHUUMAIOUYN
KOJINBAHHS, BIIONTI BiJl IEPEIIKOAN, OPIEHTVEThH-
cd 3a IMMH CUTHAJIaAMHM B TeMpPdABl. 3a aHAJIOIIU-
HIM IPUHIMIOM VUY€H1 CTBOPHJIM PaJloJIOKATOD,
110 BH3HAUAE MiCIle pPO3TAIllyBaHHA 00 €KTIB
y OyIb-IKUX IOrogHUX ymoBax. IIpore aHaJjorid
B HaAVIl He 3aBXIN Jnac OakaHuM pe3yJabTar:

ITPOTATI'OM 0araTbox CTOJIITH JJIIOAMMHa HaMal'aJlaCd




3JIETITU B HE0O 3a JOIIOMOIOIO0 IIITYYHMX KPHJI, aHAJIOI1U-
HIX OTAIIMHUM, ajie Tl ciupobmu Oyiau MapHUMH. | TLIBKHN
O1JIBIII I'PYHTOBHI HaAYKOB1 JOCJIA:KEeHHSA IIPUBEJUN O CTBO-
PeHHA IeJbTallJIaHlB, JIITAaK1B Ta 1HIINX JITAJbHUX alapa-
T1B, 34 JOIIOMOTIOI0 AKWX JIIOAMHA 3A1MHAJIACh Y IOBITPI.
BrugaTHni HIMeIbKHNM AacCTPOHOM 1 MaTeMaTHK Norauu
Remnmiaep BBasKaB aHAJOrll «CBOIMH BIPHMMM BUUTEJISIMU»
1 II1IKPECIOBAaB, IO «aHAJOI1IMHM HalWMEHIIIe CJI1T HEeXTV-
BaTu B reomerpii». OmHax Ipu IILOMY HEOOXITHO 3BaKa-
TH, III0 aHAJOTIld, KOPHCHA K CIOCl0 MIpKyBaHb, caMa IIO
co0l He MOXXe OyTH MOKAa30M AKUX-HeOyIb BJIACTHBOCTEU
reoMeTpuuYHUX (PIryp.

SalnMTaHHa M 3amxaui

67.°

68.

69.

70.

71.
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Touku A, B1 C He JexaTh Ha OAHIU OpAMinu. Y MOXKe KYT
ABC 0yTu poO3ropHYTUM !

Busnaure, gaKuM (roCcTpuM, OPAMHNM, TYINM YN PO3TOPHY-
THUM) € KYT, AKUU YTBOPIOIOTH CTPLIKU I'OJUHHUKA O 3 T'OJU-
Hi; 0 8 ronuHi; 00 11 roguui; o 6 roagmHi.

HasBiTh rpagycHy M1py KyTa, Ha AKUU IIOBEPTAETHCH:

a)

0)

IIlpoMiHb [ J1IUTH KVYT (mn) Ha OBa
KyTu. llopiBHANTE KYyTHU (ml) 1 (mn)

Ha puc. 28 Ha3BiTH yCi rocTpi KYTH;
yCl IIPSAM1 KYTH; yCl TYIIl KYTH.

XBUJIMHHA CTPilJIKa TI'OAMHHUWUKA HOPOTATOM 15 XBUJINH;
30 xBuaun; 10 xXBUINH;
rofHHa CTPlJIKa TOAMHHUMKA
IIPOTAIOM 3 IoaAuwH;, 1 rogmHu;
30 xXBUJINH.




2.

3.

4.

9.

PiBens A

76.°

Yu Mmoxke cyMma rpagyCHuUX MI1P ABOX I'OCTPUX KVTIB:

a) OyTH MEHIIIOIO BiJ I'paJlyCHOI MipM IPAMOTIO KyTa;

0) IOplBHIOBATH I'pPaAyCHIN MIpl OPAMOIO KVyTa;

B) OyTum OlJIBIIIOIO 34 I'PAAyCHY MIpy OpAMOIO KyTa;

) OyTH OlIBLIIIOIO 3a I'PAAyCHY MIPYy PO3TOPHYTOro KyTa?

IIpomiae b — OiceKTpuca HEPO3TOPHYTOI'O0 KVyTa (ac), Yu
MOKe KVT (ab) OyTH IPAMUM; TYIIIM?

A

Haxpecaits kyTr ABC, mo gopiBHioe 100°.

a) IIpoBemitTh OicekTpucy BD nboro kyra. fIKomo € rpaayc-
Ha Mmipa Kyra DBC?

0) Ilepernits pucyHok mo npaminn BD. Yu 30iraroTbcda IIpo-
MeHl BA 1 BC? dx e nogcHUTM?

3acobamu nporpamMu GeoGebra, DG uwm iHmoro rpadiuHo-

ro perakTopa HakKpecJiTh rocrpumm Kyt AOB 1 npoBeniTh

13 oro BepuinHu npomiab OC, 10 AIJAUTH IIe KYT Ha JABa

KyTu. lIporpamammm 3acobamm mnodapoyiuTe npomiHb OC

y 4epBOHHU KOJIP.

a) SacobaMU BCTAHOBJIEHOI IPOrpaMy BUMIPANTE BCl yTBOPeE-
H1 KyTH Ta nopiBHaANTe rpanycHl mipu KyTiB AOC Tta BOC.
SIKu 13 yTBOpPEeHUX KYTiB € HANOLJIbIINM? HallMEeHIIINM ?

0) IlepemictiTh TOuky C Tak, mooum Kyru AOC Tta BOC
cTaJii piBHUMM. JIK MoKkHaA HasBaTu npomiHb OC 1mpu
TaKoOMYy poa3TalryBaHHl Touku C?

&

IIpomiHb b OlIUTH KYT (ac) Ha IBa KYyTU. SHAUIITD:
a) KVYT (ac), AKIIIO L(ab):63°, L(b0)263°;
0) KyT (ab), AKIIIO L(ac) =109°, L(bc) =286°,
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78.

79.

80.

81.

IIpomeni OB 1 OC giadare KyT AOD Ha TPpU KYTH. SHAUIITH
Kyt BOC, axmio LZAOD=142°, L AOB=12° a xyr COD
IPAMUIN.

Y w™Moke HOpoMiHb b [OLINTH KVYT (ac) Ha JBa KYTH,
axmo Z(bc)=T0° Z(ac)=65°? Bignosixp o6rpyHTYiiTe.

[Ipomiarp BD — Oicektpuca kKyta ABC. 3HauIlTh KYTHU
ABC1 ABD, akmio Kyt ABC Oiapmuii 3a KyT DBC Ha 38°.

IIpomiabs b — OlceKTpuca KyTa (ac), SHANUIITD:

a) KVT (ac), AKIITO L(bc):52°;

0) KyT (ab), AKIITO Z(ac) IPAMUIA.

IlepekaaniTes aHIJIIMCBKOIO a00 1HIIOK 1HO3€MHOIO MOBOIO
TePMIHU «KVT», «BepIINHAa KyTa», «CTOPOHA KyTa», «I'paJycC-

Ha Mipa KyTa», «0iceKTpuca», «PO3TOPHYTHUHN KYT». 3a HE00-
X1THOCT1 IIPOKOHCYJBTYUTECA 3 YUHUTEJEeM 1HO3eMHOI MOBM.

PiBensr b

82.

84.

89.

86.

40

IIpoMmiues b OlauUTH KYT (ac), AKUM poplBHIOE 150° Ha aBa
KYyTU. SHAUOITL KYTU (ab)i (bc), AKIIO:

a) KVYT (ab) MEHIIINN, HidK KVYT (bC), Ha 40°;

0) rpanycH1I Mipm KYTIiB (ab) i (bc) BITHOCATBHCA AK 2: 3.
IIpomias OB miauts KyT AOC, mo zaopiBHoe 120° Ha
oBa KyTu. 3HaAuAITh kKytu AOB 1 BOC, armio:

a) xyT BOC O6inpminn, Hixk KyT AOB, y 5 pa3siB;

0) rpanycHl mipu KyTiB AOB 1 BOC BigHOCATHCA K 3 :D.

IIpomeni OB1 OC pginarb kyT AOD Ha Tpu KyTU. SHAUIITD
KyT BOC, akmo ZAOD=110° LAOC=85° BOD =060°".

Ry (ad) IIOA1JIEHNM IpPpOMeHaAMHU b 1 ¢ Ha TpU KYTHU. 3HA-
inite Kyt (ac), axmo Z(ab)=28°, £(bd)=92°, Z(cd)=44".

IIpomias [ — OlicekTpmca KyTa (mn) SHAUOITh KYT (mn),
AKIIIO KYyT MK OlceKTpucaMM KVTiB (ml) 1 (ln) TOP1B-
Hioe (0°.



87. IIpomias OB — OicexTpuca Kyra AOC, a npomMiab OFE — 01-
cekrpuca kyra BOC. 3mannite KyrT AOC, akmo Kyt AOE
IIPAMUN.

88. OOroBopiThs 31 CBOIMUM APY3AMMU
Ta HOApyraMm, kK 0e3 KpecJsap-
CBKOI'O IIPpMJIAAAs 3a JOIIOMOI'OIO
3BUYAMHOI'0 AapkKyIila Iamnepy
orpuMaru KyT 49°. IloMmipKyii-
Te, K 3a JOIIOMOI'OI0 aHaJIOTlu-
HOI 17el PpO3ILINTH KBaJIpaTHY
TIISAHKY 3€eMJIl HaBIIlJI? Ha YOoTHUPH OJAHAKOBL YaCTUHU?
CopoOyiiTe peajidyBaTu NpUAYMaHy CXeMy Ha IOABIp’l.

PiBens B

89. IIpomiee OK pginute KyT MON Ha aBa KyTU. SHAUOITH
KyT MON, darmo KyT ML Olcektpucamm KyTiB MOK
1 KON popiBHIOE 40°.

90. 3 JAaHOl TOUYKM IIPOBEEeHO TPM IPOMEH1 TaK, IO KYTU MIXK
OyIb-AKHNMU ABOMA 3 HUX PI1BHl1. Y CTAHOBITH, YOMY HOP1BHIOE
cyMa IIUX KVYTiB. SHAWUAIThL I'PaJAyCHY MIpy KOXKHOI'O 3 HUX.

91. 3 TaHOl TOUKHU IIPOBeJeHO K1JbKa IPOMEHIB TakK, IO KyT MIXK
OVIb-AKUMU JBOMAa CYCiZHIMH IIPOMEHSMH JIOPiBHIOE T(2°
YCcTaHOBITh, UOMY JIOPIBHIOE cyMa IIUX KYTiB. CK1JIBKM BCHO-
o IPOMEHiB IIpoBeeHO?

TeopeTnunuy MaTeplaa

« IIapaJjieJibHl IIpAMI
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Jamaul
92.

93.

Ha naoniuuil no3uauveno touku A, B, C, 1110 He JIesKaTh HA OJl-
Hili npamin. Y1 icHye npsama, [0 IPOXOAUTh Uepe3 TOUKY A,
a) neperuHae npamy BC, ale He mneperuHae npominb BC;
0) nepermHae npoMmiHb BC, aje He nepetmHae npamy BC;
B) He neperuHae npamy BC? BuciaoBiTh NpunyIIieHHS.

Ycepenunl rocrporo kyra ABC nmodHaueHO TOUKY ). BusHa-

yTe, Kl 3 IMoJaHUX TBEPIKEeHb € IIPaBUJIbHUMIU.

a) lcHye npsama, 1110 IpoOXOAUTHh depe3 TOUKY [, ImepeTrmHAaE
npomMiHs BA 1 He neperuHae npoMiab BC.

0) IcHye mpsima, 110 IPOXOAUTH Uepe3 TOUKY [, ImepeTHuHac
nnpoMiHb BA 1 He nepetuHae npamy BC.

B) IcHye mpsmMa, IO IPOXOAHUTH depeld TOUKY [ U He Iepe-
THae H1 npamy BA, HiI npamy BC.

Yu 3M1IHATBCA B1AIIOB1Al, AKINO KyT ABC Oyge IpsaMUM; TY-
IIM; PO3rOopHYTUM? BucCi0BIiTH IIpUNVIIIEHH.




e 24

Bixg Bokzasy BIJINMINJIK ITAacaXUPCbKHUKM 1 TOBapHMUUM IIOI3MH.
I, Xoua IX IMBHUAKOCTLI P13H1, HAIPAMKU PYXY OJHAKOBl, BOHU
UAYTh IIapajeJbHUMU KypcaMu. T'a 1 caM HDacaXUPChbKUU 1013
11e IO ABOX IapajieJIbHUX peuKax, BIACTaHb MK AKUMU € CTa-
JI0OI0. BilmcTtaHp M1 ABOMAa KoOJiecCaMM B IIapl BU3HAUAETHLCS JOB-
’KITHOIO OCl, III0 OJOPIBHIOE BlJCTaHl MK peukammu. ToMy mapu
KOJIIC II0131a PYyXAalOThCSA IO PeHKax, a He CXOOATh 3 HUX, 1 IIO-
IOPOsK 3aJIIBHHUIIECIO € 0e3IIeUYHO0I0. 3allopyKa IIbOMYy — reoMeTrpis!

Bigzomo, 1o KoJam Bl IpAM1 Ha IIJOIIMHI MAlOTh
CIHLJIBbHY TOUYKY, TO BOHU IIepeTHHAIThCA. POo3risgHeMo
Telep BUIIAJOK, KOJIH Bl IPAM1 He MalOTh CI1JIbHUX
TOUYOK.

O3HaueHHd

JIB1 mpaMl Ha IJIOIIMHI HA3UBAKOTHCI IapaieIbHUMMU,
AKII0 BOHU HEe IIePeTHHAIOTHCA.

YABJEeHHA IIPO IapaJiejibHl IIpAM1 JalOThb, HaAIIPU-
KJIall, 3aJIl3HUYH]I perKn a00 JIIHINKM HOTHOI'O CTaHY.

IlapaneapHuy — Bl4 I'PellbKOI'0 CJIOBa
«IIapajejoc» — TOM, II0 UAe HOPAL,
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Ha puc. 29 opamil a 1 b mapajiejbHL.
KopoTko me mosHauamooTh Tak: al||b. Taknii

5 ganuc uyuraerbcA: «llpama a mapasenbHa
1 TN | | | 2 npaMin b».

Puc. 29. Ilapa- OTrixe, MOKHa BUALJIUTU OBa BUMNAAKU
JeabHI mpAMi B3a€EMHOI'0 PO3MIIIIEHHA MIPAMHUX Ha IIJIO-

IITUH]: AB1 OpAMl Ha IJOHIMHI abo 1mapa-
JIeJIbH1, a00 mepeTuHAaThCH.

Ilopang 13 mapaJjieJibHICTIO HNPAMMX MU
OyZeMO PO3IAALATH TaKOX IIapaJjesbHICTh
BI1IP13K1B 1 IPOMEHIB.

O3HaueHHd

JIBa BIAPI3KM HA3UBAIOTHCA Iapajielib-
HUMH, SAKIHO BOHM Jie;KaTh Ha Iapa-
JeJbHUX NMPAMMUX.

AHaJoriyHo @GOPMYJIIOIOTHECSI O3HAUYEH-

HA IIapajieJIbHOCT1 ABOX IIPOMEH1B, IPAMOI . o

1 B1Apl3Ka, IPOMEHA U BlApPi3Ka TOIIIO. C D
Ha puc. 30 nmpami AB 1 CD mapaJjejb-

Hi, ToMy Biapiskum AB 1 CD mapajeibHi, Puc. 30. Ilapa-

npomMeni BA 1 CD mnapajeiabHl, BlIpi-
30K AB mapaJjgeapHum npamim CD 1 T. 1.

Ha mpaxTunl goBoJil gacTo Tpeda IIPO-
BOAUTHU NPAMY, IIapajieJbHY OaHlM, — Ha-
IIPpUKJIaZ, POOHUTHM PO3MITKY goporm abo
KPECJIUTHU IIOJA B 30IINTI. Ym 3aBXKIU
MOKHA IIPOBECTHM uYepe3 JaHy TOUYKY IIpd-
My, HOapajejbHy pgaHin? CKIIbKH TaKHuX
OpAMUX IPOXOAUTH Yepe3 TOUYKY, IO He
JIeKUTh Ha JaHIU npamin? BiamosBinps Ha II1
3allUTaHHA A€ aKcloMa IapaJieJIbHUX IIPsd-
Mux (axkcioma EBkiiga).

14

JIeJIbH1 B1OP13KU




AKciomMa mapaJjeJbHUX NPAMHX
(axcioma EBKa1ma)

Yepe3 TOUKYy, L0 HE JEKUTh Ha JaHIM IIPIAMIH,
MOSKHa IIPOBECTH He OlJbII HIMK OZHY IPAMY, Imapa-
JeJbHY maHin!.

Mun chopmyaoBaam JuIille OedKl 3 aKCloM ILJIaHIMeTpil.
BiabIin moBHUY IIepeJsilK aKcloM IIoZaHO B gogaTky 1.

Ha migcraBl akclomM 3a OOIOMOIOIO JIOTIUHUX MIPKVBaHDb
(ToBegeHb) MU OyZeMO OTPUMYBATH HOB1 reOMeTpHUYHl (PaKTH.
Y mMareMaTHlll TBEPIKEHHS, CIPaBeIJINBICTh SAKOI'O BCTAaHOB-
JIIOETHCA HIJIAXOM JOBEIeHHSA, Ha3MBAEThCA TeopeMoro. s
IOBEeJEeHHSA TeOopeM BHKOPHUCTOBYIOTH O3HAUYEHHA M aKCloMmu,
a TaKOX TeopeMl, HOBeJdeH1 paHlIIe.

Or:xe, chOpMYJIIOEMO M JOBEAEMO IIEPIIY TEOPEMY — TeO-
peMy IIpo ImapaJjejibH1 npamil (puc. 81).

a Teopema (mpo aBl1 nmpami,

; ImapaJiejibHl TPeTiu)
JIBl mnpami, DapajJejlbHl TpPeTiu,

200 I N O mapaJjejbHl MIK CO00I0.

Puc. 31. IIB1

[IpsAMl, IIapa- floBenenna

JIeJIbH1 TpeTiun Hexau a, b1 ¢ — pgaHl npdami,

npuuomy a|c¢, bl ec. HoBegemo, 1o
npaml a1l b mapaJeJjbHl.

1 HacmpaBzal mMae Miciie Take TBepIKeHHS: «depe3 TOUKY, IO HE JICXKUTDH
Ha JaHIW OPAMIN, MOXXHA IPOBECTU IPSAMY, HapajaejbHy HaHIN, 1 TIIbKU
OoZHY». MOMKINBICTL IPOBECTH TAKy NPAMY MH JoBeleMo B m. 14.3.
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Teopema — Bl I'pellb-
KOI'0 «Teopeo» — PO3-
riadanain, OOMIPKOBYIO

e

&

Puc. 32. llo npu-

IIVIIIeHHA IIPO Te,
110 IIpdAMl a 1 b
He I1apaJjieJjibHl

3amzauda

Ilpunycrtumo, mo npaml a 1 b He
nmapaJjejbHl. Toal BOHKM MAalOTh IIepe-
THHATUCh yV Oesakiyl Touni C (puc. 32).
Y TmakoMy pasl uepe3 Touky C 1Ipo-
XOAUTUMYTh [JBl1 IIPAMI1, IIapaJiejibHl
npaMin c. Ajle 3a aKC1IOMOIO IIapaJjiesib-
HUX NIPAMHX depe3 TOUKY II03a HJAHOIO
IIPSAMOIO MOKe IMIPOXOAUTH He OlJbII
H1X OJHa IIpdAMa, IIapajejbHa HJaHIMN.
OT:xe, Hallle NPUIYIIEHHS OPO Te, IO
opaMl a 1 b MOXYTh IIepeTHHATUCH,
X1O0He, TOOTO II1 IIpaAMl IapaJjejbHI.
TeopeMy moBeneHO.

3aCTOCYEMO OOBEJIeHYy TeopeMy IJIs
PO3B’ sA3YBaHHA 3aIaul.

JIKIII0 mpsAMa mmepeTrmHAaE ONHY 3 ABOX IMapajeJbHUX IIPd-
MIX, TO BOHA IIepeTHHAaE 1 Apyry npamy. loBeaiTs.

JloBegeHHA

Hexait a | b i npama ¢ mepertu-
Hae npamy a (puc. 33). IloBememo,
0 nOpaMl b 1 ¢ HOepeTuHAIOThHC.

Ilpunycrumo, 110

IIePEeTHHAIOTHC.

opaMi He C a

TaKOMY pPa3sl

b| c. Ockinpru c || bia || b, To 3a Te- b
OpeMOI0 IIPO OBl IIpAMl, IIapaJeJibHl
TpeTill, IpAMl a 1 ¢ mapajeabHl. AlJie Puc. 33
IIe HeEMOXKJINBO, 00 3a YMOBOIO 3aJa4l
IPsSAM1 a 1 ¢ IepeTHuHAIThC.
OT:Ke, IpUIIYIIeHHS Opo Te, 1o b || ¢, xubue. TobTO
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npamMl b 1 ¢ mepeTnHAOTHCA, IO ¥ Tpebda OyJIO JOBECTH.




3BepHEeMO yBary Ha puc. 32, AKUU BUKOPU-
CTOBYBaBCd B XOJ1 IOBeJeHHs TeopeMu. B3aemHe
PO3MIIIIEeHHA NPAMUX a4, b, ¢ HA IIbOMY PHUCYHKY He
BIAIIOB1Zae (DOPMYJIOBAHHIO TEOPEMH, 1 IIe JIETKO
[IOSICHITH: PUCYHOK BlZOOpasKye NIPUNYIIEHHS, SKe
3rO0OM BHUABMJIOCA XHNOHMM. SarajioM, PUCVHKHU
B IeOMETPHUYHUX TeopeMax 1 3aJadax BlIIrpaioTh
0CO0JIIBY pOJIb — Te, III0 Ha HUX 300pakeHe, € Ha-
CJ1AKOM HAaSIBHUX V HAC B1JOMOCTEH, ajie He HaBIaKM!.
HemoBeneHl BJIAaCTHUBOCT1I IeOMeTPUUYHUX (PITYpP, HAaABITH
SKIIO0 BOHU 3JAI0OTHCSI OYEBUIHNMMN 3 PUCYHKIB, BUKOPH-
CTOBYBATH He MOKHa. PUCYHOK y reomerpil JiuIlle B1IOMBA€E
BUICJIOBJIEH1 TBepI)KEeHHs Ta BJACTUBOCTI, ajJe caM IO co0l
He € JOoBeleHHAM. [lo TOro K, pHCYHOK MOKe He OXOILIIO-
BATH BCl MOJKJIMB1 BaplaHTH B3a€MHOI'O PO3MIIIEHHA eJie-
MeHTIiB Qiryp, SK1 MaloThCA Ha yBasl B 3a7aul ado TeopeMi.
Hemapma reomerpiro Ha3MBAIOTh «MHCTEIITBOM IIPaBUJIbLHO
MIpKYBaTH HA HENPABUJbHUX KPECJIECHHIX».

Y (@dopmygoBaHHI OyIb-AKOl TeopeMM 3aB:KIM MOXKHA
JITKO BUOILJIWUTH OBl YaCTHUHM: Te, IO AaHO (yMoBa), 1 Te, IIO
Tpeda goBecTH (BHMCHOBOK). IlepedpopmysroemMo TeopeMy IIpO
IB1 OpdAMi, ImapaJjejbHl TpeTii, y TaKuil crocib: «fArmio asi
[IpAM1 IIapajieJibHl TPeTIM IpAMIN, TO Il IPpAM1 IapaJieJjbHl
MisK coOoro». Ham Bimomo, mio AB1 mpsaMl mapaJjiejibHI TpeTin
npaMii — 1me ymoBa Teopemu. lloTpidHO moBecTm, IO Il IPS-
Ml IIapaJieJbHl1 M1X CO00I0 — IIe BICHOBOK TeOopeMH. ¥ 3araJi,
BHUILJINTI YMOBY 1 BHMCHOBOK HAaWMJIETIle AJISA TBEPIKEHHS, IIO-
TaHOI0 y BUIJIALl: «JAKiro... (ymoBa), TO... (BUCHOBOK)».

IIpoananizyemMo noBegeHHA TeOopeMM IIPO OBl IIPAMI1, IIapa-
JejqbH1l TpeTrin. CriouaTKy MU OPUIYCTUJIN, IO OPAM1 a 1 b He
[IapaJjejbHl, TOOTO IO BHCHOBOK TeopeMu € xuOHmM. Ilorim,
CIMpAaUYMCh Ha B1JIOM1 BJIACTHBOCT1I B3a€MHOI'O PO3MIIIIEHHHA
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IpAMUNX, 3’ ACyBaJu, II10 uepe3 HeBHY TOUKY C IpoxogdaTh IBI
IpsaMi, mapaJjieJibHI ¢, TOOTO AININJIN CYIIEPEUHOCTL 3 aKC1OMOIO
mapaJjieJibHUX npaMux. Ha migcrasl 1[1€l CyIIepeyHOoCT1I MU 3PO-
OMJI BMCHOBOK IIPO Te, IO HaIllle NPUIYIIeHHsS O0yJOo IIOMNJI-
KOBUM, a OT:Ke, IPAaBUJIILHUM € TBEepIKEeHHS TEeOpPEeMIU.

Iler meTon moBemeHHSA HA3MBAETHCSA JOBEIEHHSIM Bl CV-
IIPOTUBHOTIO.

JloBeJeHHAM Bl  CYIPOTHBHOTO MH  CKOPHUCTAJIHNCS
1 yV 3amaul, AKY PO3TJALaJaU IHIcJad TeopeMu. AJie el MeTO[
He €IMHUN: yyKe B HacTyIHOMY Hmaparpadi oyaeMo 3aCTOCOBY-
BaTW M 1HIII1 METOIUN NOBedeHb.

MeTton moBeaeHHSA Bl CYIIPOTHBHOIO 1HKOJIU
BIUKOPHCTOBYEThCA fAK B 1HININX HayKax, TakK
1 B IOBCAKAeHHOMY KutTi. Hanpukmaang, jgikap,
11100 IepeKoHAaTucsd, 0o IIAIllEHT He XBOPUM Ha
I'PUII, MOXKe MIPKyBaTtu Tak: «llpunycrumo, 1o
y XBOPOT'O I'PHII; TOAl B HHOTO MAalOTh OyTH Xa-
PaKTEepPHl CHMIITOMM: MNIABUIIEHHA TeMIIepaTy-
pH, TOJOBHUM O01Jb TOIO. AJie IIMX CUMIITOMIB
HeMa€e, TOOTO NPUMIVIIEeHHsS NOPO I'Pulm XuodHe.
OTixe, malleHT He XBOPUU Ha I'PUII».

Cxema moBedeHHSA Bl CYIIPOTHBHOTIO

TBepa:xeHHsA
Axnio A, To B

JloBemeHH4d

1. IIpunyuwenna. [Ipunyckaemo, 110 YMOBA TEOPEMU CHOPABIKYEThH-
Hexan A, ane He B ca, a BUCHOBOK — Hi

MipKyeMO, CIIMpPaOUYMCh Ha aKCIOMM Ta PaHIlIIe

2. Mipkysanns TOoBeIeHiI TeopeMu

OTpuMyeMO HOBe TBEPIKEeHH, I1I0 CYIIepPeUnuTh
3. Cynepeunicmuv abo manHiil ymoBi, abo omHiM 3 akciom, abo paHi-

IIIe IOBeJeH1 TeopeMml

IlepekonyeMocs, IITO Hallle IIPUIYIIIeHHA XUOHe,

4. BucHosok. Togl B
A TOOTO JaHe TBePIKeHHS € IIPaBUJIbHUM
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SANMUTAHHA U 3aaaul

94.°
99.

96.°

97.

98.

99.

O
O
Bizomo, mo a|b. Yu ozuauae ne, mo bl a?

IIBa B1IP13KM HE MAaIOTh CILIBHMX TOYOK. Ym o3Hauae I1ie,
I1T0 II1 BiIPi3KM 000B’SI3KOBO IIapaJeJibHi?

Ilpami KM 1 EF napaneabHl. Uu MOXKYyTH mpomMeHl MK
1 FE nneperunarucsa?

Ha miaommHl mpoBeneHO TpU IapaJjiejibHl npAaMl. Hu MoXKe
sgKach dyeTBepTa IIpsMa:

a) IepeTHMHATH TIJIbKH OJHY 13 INX NPAMUX;

0) mepeTmHATU TiJIBKU OBl 13 IINX OPAMUX;

B) He IepeTHHATH KOJHOl 13 IUX IPAMUX?

Y MoKHaA IPoOBECTH ABa IIPOMEH1 3 IIOYATKOM Yy TOUIIl II03a
TaHOI0 IHPAMOI0, dAK1 Oyam O ImapaJjejbH1 maHINM nOpamin?
KMy mMarmTh OyTH 111 IPOMEH1?

A

3a TOIIOMOTOI0 JBOCTOPOHHBLOI JIIHIMKIM IIPOBEIITH IHapaJeib-
H1 OpsaMl a 1 b.

a) llosHaure Ha npaminl a Touky A. YUu MOKXHa IIPOBECTH
yepe3d TOUKYy A 1HIIY OpamMy, HapajejJbHy nOpdamin b?
Yomy?

0) IloOynyiiTe Biapisor AD, mapa-
JeabHUU npamin b. Yu JexkuThb

.o =
Touka D Ha npamiii a? %

B) IIpoBeniTs uepe3 TOUKYy A IIp4-
MV C, IIIO He 30IlraeTbCcd 3 IIPd-
MO0 a. YuM 1nepeTHHAIThCA
npsami b1 ¢? Homy?
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100.

3acobamu nporpamu Geogebra, DG uum i"moro rpadiuHoro

peJakTopa IpOoBeAlTh IapaJeijibHl IpaMl a 1 b.

a) llpoBeglTs npaMy ¢, mapajejbHy Opdamiu a. Ym mapa-
JeabHl mpami b1 ¢? Homy?

0) Ilosmaute Ha mpamint ¢ Touku A, B 1 C. Has3BiTh gBa
IIPOMEH1, mapaJjsiejbHl npaminn b. IIporpamHuMu 3acoda-
MU 11oapOynTe OOMH 13 IIUX IIPOMEHIB V KOBTHH KOJIID,
a 1HIIIU — y OJaKUTHHUIMN.

>

PiBens A

101.°

102.°

103.

104.

510,

ITano mpamy a i Touku A, B 1 C
(puc. 34). CKlabKuU INOpAMHX, IIapa-
JIeJIbHUX IIPAMIN 4, MOXXHa IIPOBECTH
yepe3 maHi Touxku? IIpoBemiTes yci Taxi C
npsaMl. Y1 MOXKYTH BOHU IIepeTHMHATU- Puc. 34
ca? BinmoBinb OOI'DYHTVITE.

Ilpama mapasenbHa OAHIM 13 OBOX IIapajieJIbHUX IIPAMUX.
Yu Moske BoHAa IlepeTuHaTH APYry npamy? BigmosBigb 00-
I'PYHTVUTE.

IIB1 mpami e mapaageabHuUMU. JloBe-

IiTh METOJOM BlO CYIOPOTHBHOTIO,

110 OVIb-sdAKa TPpeTs IpaMa He MOKe —
IIepeTruHaT OOMIBI Il IPSAM1 B OJHIN

1 Tin camiu TouIlll. llepekaamiTe gO-

BelIeHHS AaHIJIIMCBbKOI0 ab0 1HIIIOIO
1HO3EeMHOI MOBOIO.

JloBeI1Th METOZOM BlJ CYIIPOTHBHOTIO
TBEPIKEHHA: «JIKIMo IpaAMa Iapa-
JleJIbHA OOHIN 31 CTOP1H HEPO3TOPHYV-
TOI'O KyTa, TO BOHa He MOXe OyTHu
mapaJjejIbHOIO APYIlll MOr0 CTOPOHI1».



Pisens b

109.

106.

107.

108.

109.

110.

111.

Tpu mapaJjesbHl IIOCEMHI TpacHu IIEePEeTHMHAITHCA JBOMA 1H-
IMIAMHK ODapajejJbHNMH TpacaMu. CKIIbKM IIepexpecThb YyTBO-
purJOCa?

sk Bm 3HaeTe, Oyab-dKa OpsamMa,
IO IIepeTHuHAaEe OAHY 3 JBOX IIa-
paJeJbHUX NOPAMUX, IIepeTHHAc
1 1pyry. Y MosKHa BBayKaTH BY-
auill mMomenaMu nupaMux? IIpo-
TYJIAUTECd 31 OJHOKJACHUKaMU
Ta OJHOKJIQCHUIISIMU CBOIM Hace-
JIEHUM IIVHKTOM Ta IIOMIPKVYHTE
IIIOJO0 BIAIIOBlAl Ha Ile 3alllTaH-
HA. llpuguBiThCA OO B3aEMHOIO
po3TallyBaHHsS BYJIHNIb. 3PO0OITH
BHCHOBKM.

Ha mutomuHi nposeseHo mpami a, b, ¢i d, npudomy allb,
clld. IIpami a i c¢ mepermHaroThbca. CKiJIBKM BCHOIO TOYOK
[IepeTuHy MaloTh JaHl IPpAMi?

Yepe3 TOUKy, IO He JIEKUTL Ha IPAMIN ¢, IPOBEIEHO UYO-
Tupu OpdaMi. CKIJIBKM 3 HUX MOXKYTHh II€peTHUHATH IPAMY C?7
Po3rigaapTe BCl MOMKJINBI BUIIAIKMN.

Ha niomiuHl nmpoBegeHO YOTUPU OPAM1, IPUUYOMY TPU 3 HUX
MAOTh OJHY CHLIbHY TOUuKy. CKIIBKM Hap IapajejIbHUX
IPSAMHX MOKe YTBOPHUTUCSA Ha IJoninHi? PosrisHbTe BcCl
MOJKJIMB]I BUIIAIKMU.

IIlpama a mapaJjesgpHa OpaMi b 1 He mapaJiejbHa OPAMIN C.
IoBedlTh, 10 OpAMl b 1 ¢ mepeTuHAITHCH.

Ilpaml a 1 b mepeTmHaAIOTHCA, IpAMa C IapajejbHa NIPd-
Mint b. [loBeniTh, 10 OVAb-sAKa IpdAMa, napajejbHa IpAMIN a,
nmepeTnuHae npami b1 c.
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PiBens B

112. Ha naommHEl npoBeneHO KlJIbKa IIPAMUX, OPHYOMY HIAKI
TPU 3 HUX He IIePeTHHAITHCA B OJHIM TOUYIIl. ¥CBhOI'O YTBO-
PUJINCS TPU TOUKM IepeTuHy. CKIIbBKHU IPAMUX IIPOBEIEHO?
Po3riasgHbTe BC1l MOXKJINBL BUIIAIKI.

113. Ha mnaommHl npoBegeHo Tpu npamil. llpm npbomMy yTBOPMIIN-
csad IB1 TOUKU nepeTuHy. /loBemiTh, IO cepel IMHUX OPAMUX
€ ImapaJjiejibHl.

114. Ha niaomimual npoBegeHo vortupu npaml. Ilpum nmpomMy yTBO-
pPUJIOCA IIICTh TOYOK IepeTuHY. lloBemiTh, IO cepen IIHUX
NPpAMUX HeMae€ mapajejbHUX.

TeopeTnuHnuu MaTeplaJ

* JIOIIOBHAJIbH1 IIPOMEHI
 BHMIPIOBAHHS KYTIB

Janaudl

119. IIpomeri b 1 ¢ [OlIATb  PO3TOPHY- ﬁ

THH KyT (ad) Ha TpH KyTH. SHAUIITH
KYT (bd), AKIIIO L(ac) =139°, L(bc) = 20°,
CK1IbKU PO3B’A3KIB Mae 3amaua?

116. IIpomias OA, € momoBHAIBHUM 10 cropoHu OA Kyra AOB.
3HauaiTe KyT AOB, axkmio BiH nopiBHIOE KyTy A,0OB.




Y OlabIIIOCT1 JIITaK1B KpuJja 3aKplljeHl HiJ IIeBHUM KYTOM OO
IIepeIHbOl Ta 3aJHBO1 HACTUH (PIO3EJIAKY. AJle € JIITaKu, V AKX
Iler KyT MOXKe 3MlHoBatucd. llig gac 30Ty Ta nmpuseMJIeH-
Hs BCTAQHOBJIIOETBCA OIMH KVT, IIPU IIOJBOT1I 31 IIIBUAKICTIO,
MEHIIIOI0 BlJ IIBUAKOCT1 3BYKY,— JAPYIrHH, a IPU IIO0JbOT1 Ha
HaI3BYKOBIN IIBUAKOCTI — TperTiii. Ilpu nmbomy B OyAb-SKOMY
pa3l cyMa KVTIB, K1 YTBOPIOE KpPUJao 3 (roleadskeM JlTaka,
€ OJHaAKOBOIO. Bu BiKe 3moragajncsi, YoMy JOP1BHIOE I cyMa!

Y nomnepenHlx naparpadax po3radrajancdad BUAHU K-
T1B 3aJIE)KHO B1J 1XHBOl I'paaycHol Mipu. llepeugemo mo
BIIBUEHHS KVTIB, III0 MAIOTh CI1JIbH1 €JIEMEHTH.

Hexann ©Ha npaminn touka O JeXUTh MIXK TOU-
KamMmu A 1 B, a C — goBlabHa TOYKa IIo3a IPdA-
Moo AB (puc. 39). Tomi rytu AOC 1 COB MamOTh
CIILJIBHY CTOpPOHY, a cTtopoHm OA 1 OB pgaHuUX KYTIiB
€ NONOBHSAJLHUMU IIPOMEHAMIH.

C
O3HaueHHd

JIBa KyTH HA3UBAIOTHhCA CYMISKHMMU,
A O B AKII0O BOHM MAIOTh CIILJIBHY CTOPOHY,
a 1HIII CTOPOHM IIMX KYTIB € JIOIIOB-

Puc. 35. Ryrn HAJBHUMHU IIPOMEHAMM.

AOC 1 COB
CYMI1KHI

03



IIponyck xXou omHlel yMOBHU y (POPMYJIIOBAHHI O3HAUEHHS He-
IIPUIIYCTUMHUM; IIe MOKe IIPU3BECTH 1O TOro, IMo OyJe OIIMCAaHO
IHOINK reoMeTpuuyHul 00’ eKT. Tak, AKIIO CTOPOHH ABOX KYTIB HeE
€ TONOBHAJBHUMMU IIPOMEHSAMM, TO HaBITh V pPas3l HAABHOCT1 CH1JIb-
HOI CTOPOHM TakKl KyTH He cyMlKHI (puc. 36). He € cymikHUMH
1 KYyTH, III0 He 3aJI0BOJILHSIOTH IIEPIIYy YVMOBY O3HAUEHHS, TOOTO HE
MAalOTh CIILJIBHOI CTOpPOHHU (puc. 37).

2
1 a 1 2 b
Puc. 36. Ryt 1 1 2 Puc. 37. Croporn a 1 b KyTiB 1
MalOTh CH1JIBHY CTOPOHY, 1 2 — JOIIOBHAJIbH1 IIPOMEHI,
ajle He € CYMIXKHUMMU ajie 111 KYTHU He € CYMLXKHUMMU

Teopema (Mpo CyMI1dKH1 KYTH)

Cyma cymiskHHX KyTiB mopiBHIO€ 180°.

JloBegeHHA

Hexait kytu (ab) i (bc) — pami
cyMikH1I KyT: (puc. 388). Toml 3a
O3HAQUEHHSAM CYMIXKHUHX KVTIB IIPO-

MEHl @ 1 ¢ € HONOBHAJLHUMU, TOOTO b

KVT (ac) PO3TOPHYTHU, 4 MO0 Ipa-

nycHa wmipa gopiBHIOE 180° IIpo- a c
M1HbL b J1JIUTH KYT (ac) Ha IBa KVTHU,

i 3a akciomMol0 BUMIpIOBaHHSA KYTiB Puc. 38. Cyma
L(ab)+4(bc)= 4(&0)21800, Teope- KyTiB (ab) 1 (bc)
MYy IOOBE€JEHO. nopiBHioe 180°
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ChopmyaroeMo Temnmep KilJIbKa TBepPAKeHb, SAK1 JIETKO 00-
I'PYHTYBATU 3a JOIIOMOTIOI0 JOBEeHOl TeOpEeMMU.

1. Axnio gBa KyTu piBH1, TO CYMIKHI 3 HUMU KYTHU TaKOXK
P1BHI.

CnopaBal, B3a TeopeMoOIO IHOpPO CYMixkHI Ky™u JZL1+/2=
=/3+/4=180° (puc. 39). dAxmo L1=/8, To 180°-~/1=180°-
- /3, TobTo /2= /A4.

2. JIBa KyTH, CYML)XHI 3 OJHMM 1 TUM CAMHM KYTOM, P1BHI.
Ha puc. 40 kytu 1 1 2, a TakKOX KyTu 1 1 3 € CyYMLXK-

HuMH. OCKIJIBKH cyMa CyMIKHUX KyTiB pgopiBHIoe 180° To
/2=/3=180°- /1.

3. RyT, cymMIKHUUN 13 OpAMHUM KYTOM, TaKOXX nOpamuu. Ryr,
CYMLKHHU 13 TYIUM KYTOM, TOCTpuUM. KRyT, CYMLXKHUU 13 TOCTPUM
KYTOM, TVIIHMN.

II1 TBepmKeHHA BHUIIJIMBAIOTH 13 TeOpeMH IIPO CYMIXKHI
KyTH, OCKLIbKU 180°—-90°=90° (puc. 41), a axIimo aBa HepiBHI
KYyTH B cyMl cKJazaroTh 180° To oamu 13 HmX Olabimmiy 3a 90°
(ToOTO Tymmii), a Apyruii — MeHHINHu Big 90° (ToOTO rocrpui).

o A e

Puc. 39. Kyru, Puc. 40. Ryrn, Puc. 41. KyT, cy-
CYMiXHI 3 piBHU- CYMIKH1 3 OSHUM MIisKHUHA 13 IPAMUM
MU KYTaMM, TAKOXK 1 TUM CaMUM KYTOM, IPAMUNA
P1BH1 KYTOM, P1BHI

Y MareMaTHIll TBEPIAKEHHS, IO 0e3ImocepelHbO BHUILJINBA-
IOTh 13 TeopeM (abo akcioM), Has3mBalOTh Hacalaxamu. OOr'pyH-
TOBVIOUM HacJainkm 1—3, Mu miopasy 3raayBajii TeopeMy IIPO

535!



CYMI1KH1I KyTH: a00 BKasyBaJIu 11 HAa3BY,
abo meperkasyBaJju 3MmicT. Takli 3BepHEH-
HA OO B1JOMOI'O TBEPIKEHHS 3 METOIO
OOI'PYHTYBaHHA HOBOI'O HA3MBAIOTh IIO-
cuJIaHHAMHU. Po3B’A3yI0OUM IeOMEeTPUUYHY
gagady abo0 [OOoBOAAYM HOBY TeOopeMy,
HeOoOX1MTHO IIocHMJIaTUCS Ha paHillle BU-
BUEHl O3HAUeHHdA, aKCloOMM, TeopeMMu Ta
HaCJ1IKM 3 HUX, a TaKOosK Ha JaHl, IO
MICTATHCS B YMOBI 3azaul a0o0 BUIIJINBAIOThL 13 Hel. Hanpuxkian,
117 Yyac AOBEAEeHHS TEOpeMH PO CYMIXKHI KYTH MH IIOCHUJIAJIM-
Csd Ha O3HAUEHHS CYMIKHHNX KVTIB, PO3IOPHYTOIO KyTa M aK-
CloMy BUMIPIOBaHHS KVTIB, a I1J 4Yac JOBEIEeHHS TeOpeMH IIPO
OBl OpsaAMl, IIapaJjieJbHl1 TpPeTin, — Ha aKcloMy IIapaJjieJIbHUX
IIPAMUX.

3amada
JloBemiTh, IITO KOJIN ABAa CYMI1KH1 KYTU P1BHI1, TO BOHHU IPAMI.

JHoBemeHHS

Axmo /11 Z2 cymixkHl, TO £1 + /2 = 180° (3a TeopemMoro
nIpo cyMiKH1 KyTH). OCKIIbKKH 3a yMOBOIO 3agaul 1= /2,
TO KOXKHUU 13 1nux KyTiB gopiBHIOE 180° : 2 = 90°, ToOTO mami
KYTH € IPAMUMMU, IITO0 1 Tpeba OyJIO JOBECTH.

SalluTaHHA M 3aaaudi

0O

117. JIBa KYyTH MAaiOTh CHIJIbHY CTOpPOHY. Um o3Hauae 11e, IIO:
a) Il KyTH MalOTh CHIJIbHY BEPIINHY;
0) cyma mmx KyTiB mopiBHIOE 180°7
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118.

119.

120.

121.

122.

Yu MOXKYyTh 00MABa CYMisKHI KYTHU OyTH:
a) TOCTPUMU;

0) OmpaMuUMMN;

B) TyOuUMM?

Ilpomeni b1 ¢ g1adTh PO3TOPHYTHUU b

KYT (ad) Ha Tpu KyTu (puc. 42). - d
CK1JIBKHM IIap CYMIXKXKHHUX KVTIB IIpU

IIbOMYy VyTBopujgocda? HasBiTe 111 Puc. 42
KYTH.

PucyHoK, Ha AKOMYy 300paskeHO CYMIlsKHI KYTH, IIePEer’Hy-
JIX IO NPAMIM, IO MICTUTH 1XHIO CH1JBbHY CcTOpoHY. llpm
IIbOMY 1HIII1 CTOPOHMU IIUX KVYTIB 30iramcsa. SHauAlTh AaHI
CYMI1XH1 KYTH.

SHAUIITh KYT, CYMLXKHUU 13 KYTOM, AKUU OOpiBHIOE: 30°;

60° 90°% 135°.

HaxkpeciiTs PO3rOpHYTUU KVYT (ab).

a) S BepPIIMHMU IILOT0 KyTa IPOBEAITH
IPOMiHB ¢ Tak, o0 KyT (ac) Oys
TyouM. HasBiTh yTBOPEH1 CYMIMK-
H1 KYTH.

0) BumipsdaiiTe TpaHCIOPTHPOM KYT
(Cb) i o0uumcaiTh TpagycHy Mipy
KyTa (ac), KOPUCTYIOUNCh Teope-
MOIO IIPO CYMIXKHI KYTH.

B) IIpoBeniTs mpomiHb d, IIIO OLJIUTH
kyr (ac) ma gBa KyTm. CKiITbKH
map CYMLKHUMX KYTIB YTBOPUJIOCS
Ha PHUCYHKY?

¥



123. 3acobamu nporpamMu Geogebra, DG um immoro rpadgidHoOro
pegakTopa HakpecJlTb KyT ABC, mo mopiBHIOe 45°% IIpo-
BeJlTh mIpoMiHb BD tak, mob Kytu DBA 1 ABC Oyam cy-
MikHuUMU. O0umcalTh rpaaycHy Mipy Kyra DBA. 3acobamu
BCTAaHOBJIEHOI Iporpamu BumMipdanTe Kyt DBA. Yu 30iramoTh-
cs pel3yJIbTaTH BUMIPIOBAHHSA 1 oOumciaeHHA? AKImo Hi, II0-
MIPKYHTEe HaJ MOKJINBUMU IIPUUYMHAMHU PO301:KHOCTI.

. DC

PiBeHns A

124.°  JIBi mpsawmi nepetuHaoThea. CKiJIBKY IIAap CYMiKHNX KYTiB IpH
IIbOMY YTBOPMJIOCS?

125.° Yepes BepIInHY HEPO3TOPHYTOTO0 KyTa MOPOBELEHO IIPAMY,
IIT0 MICTUTBH HOro OicekTpucy. CKIJIBKHK IIap CYMIXKHUX KV-
T1B IIPU IILOMY YVTBOPHJIOCH?

126. SHAUOITh CYMIKHI KYTHU, AKIIO:
a) IXHI rpaZycH1 Mipu BiJHOCATHCS AK o:31;
0) 1XHda pi3HUIA AOoplBHIOE (0°.

127. SHAUOITh CYMLIKHI KYTU, AKIIO OOJUH 13 HUX:
a) yTpuui OlJIbIINIM, HIK 1HIIINIA;
0) mHa 20° MeHIIUN, HIXK 1HIIINI.

128.° BicexTpuca agiauts KyT AOB Ha nBa KyTH, OAUH i3 SAKUX
nopiBHIOE 50° 3SHaAUAITL I'paAyCHY MIpy KyTa, CYMI1KHOIO
3 KyToM AOB. llepekganlTh aHTJI1NCBKOIO a00 1HIIIOIO 1HO-
3eMHOI0O MOBOIO PO3B’dA3aHHS 3alaui.

129. Ryt 11 2, a TakoX Kyt 3 1 4 — B
Bl IIapm CyMLKHUX KVYTIB. 1lopiBHs1- O
Te Kyt 2 1 4, axkmio £1> /23.

130. Ha puc. 43 LAOB=72° _/COD = A O D
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Pisens b

131.

132.

133.

134.

139.

136.

OOroBopiThs 31 CBOIMH OAPY3AMMN O
Ta HOoApyraMm, SK 3a JOIIOMO-
I'OI0 3BUYAMHOTI'O IIIKLIBHOT'O KO-
cuHsa 3 Kyramu 90°, 45°, 45°
orpuMaTu KyT 135°. CrpoOyire
peaJjiidyBaTHu C¢BO1 1el. Yu omHAa-
KOBl KyTH y Bac Bummiam? Ak
Ile IepeBipUTM Ha IpaKTHUIIL?
Y uoMy MOKe IOJATaTH IIPUUU-
Ha IX BIAMIHHOCT1 OINH Bl OJI-
Horo? BucJjoBiTh DpUNVIIEHHI.
YCTaHOBITH Ha KOMII'IOTEepl um
cMapTdoHl OYyAb-AKY IIporpamy
IJIsI TEeOMEeTPUYHOTO MOJJeJIIO-
BaHHsg. dJdacobaMmu  IIporpammu
mooynyure KyT 1395°. HUu € inme-
aJbHO TOYHOIO OTpMMaHa II00Yy-
noBa? Homy?

SHAUJITh JaHUM KYT, AKIIO CcyMa IBOX CYMIXKHHUX 13 HUM
KyTiB mopiBHIoe 240°.

BicexkTpuca KyTa yTBOPIOE 3 IIPOMEHEM, IOIMOBHAJBHUM O
CTOPOHM AaHOoro KyTa, KyT 130° 3HanglTe gaHuil KVT.

SHauIITh KYVT, CTOPOHA SAKOTO VTBOPIOE 3 IIPOMEHEM, HJOIIO-
BHSAJBbHUM IO OlCEeKTpHCU HaHOTO KyTa, KyT 165°.

IIpomeni b 1 ¢ O1aATh PO3TOPHYTUM KVYT (ad) Ha TPU KYyTH
(puc. 42). 3HaumiThb HAMOIJIBINIMWI 13 IUX KVYTiB, AKIIO
A(ac)=160°, L(bd)=1400.

duangite Kyr BOC (puc. 43), axmo LBOD=112°,
/ZAO0C =138°.

PiBenr B

137.

Pizaung aBOX CYMIKHUX KVTIB BIJHOCUTHBCA OO OJHOTO
3 HUX AK 5:2. SHAULITHL IIl CYMisKHI KYTH.
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138.

139.

140.

141.

bBicekTpmca maHoro Kyra yTBOPIOE 3 MOI0 CTOPOHOIO KVT,
KN OOP1BHIOE KVTY, CYMIKHOMY 3 JaHMM. SHAWUIITH da-
HUU KVYT.

SHaUJIITh KyT MK OlceKTpucaMu CYMIKHHX KVTIB.

CyMa AgBOX KYTiB, IIIO MAalOTh CHLIBbHY CTOPOHY, TOP1BHIOE
180° Yu 0060B’A3KOBO IIl KYTHU € CYMIKHUMMUI?

Ao O0icekrpucu KyTiB AOB 1 BOC yTBOPIOIOTH NPAMUN
KyT, TO TouKu A, O 1 C JjexxaTb Ha OonH1N npaMmiu. JloBe-
I1Th.

TeopeTuuHUN MaTepla

Sanaul

142.

143.

IIePIEeHINKYJIAPH]L IPAMI
BUMIPIOBAHHA KVTIB

KyTu (mn) i (kp) € CYMIKHUMU 3 KY-
TOM (np) Cepen mpomeH1B m, n, k,
P Ha3BITh IIapu AONOBHAJIBHUX IIPO-
MEHIB.

RyTu (ab)i (bc) cyMiskHi. KyTn (bc)
i (Cd) TAKOX CYMidKHi, IPUYOMY Z(Cd)=32°.
3uaiinite xkyru (ad)i (ab).



Hosxuml 3Hamoml BCIM IIfe 3 AUTAYOIO CcamouKy. CKIJIbKM BCSI-
KX IIIKaBUX peuell B HUMHU BUP13aJH.. A B OyIb-IKOI'0O KPaB-
I Y KpaBUMH1 HOMKHUIIL — YK HEe HAUTOJIOBHIIINU 1HCTPYMEHT
nJIsi poboTHu. A IMle 3 HOMKUISAMU IIJINN JeHb IPaIioloTh y IIe-
PYKaApHl UM B XIPYypriuyHoMy KaOiHeTl JIiKapHl. AJjie 4u 3aMIC-
JIIOBaJINCA BUM, UOMY, KOJIM HAOJMKaTU KiJbIld OLHE JO OJHOTIO,
OMHOYACHO OIIHE I0 OIHOI0 HaAOJIM3ATLHCA KI1HIIl 3 Jie3aMu?

Poszriasuemo 1mie oaImH BuUIIAZOK B3a€EMHOIO
PO3TalllyBAHHA KVTIB 31 CILIBHUMMU eJeMeHTaMU.

O3HaueHHd

JIBa KyTHM HA3UMBAITHCA BEPTUKAJIBHUMM, SKIILO
CTOPOHU OJHOI'0 KyTa € HOIOBHSAJBHUMHU IIPOMeE-
HAIMHM CTOPIH 1HIIIOTO.

Ha puc. 44 npami AC 1 BD me-
peTuHalOoThCesa B Toulll O. CropoHU
OD 1 OA ryra AOD € OOIOBHAJD- A D
HUMHU nnpomMeHamMu ctopiE OB 1 OC

kyra BOC, ToMy IIi KYTH BepTU- Puc. 44. YV pesyabrari

KaJbHi. BepruxkajpbHUMH € TaKOX RTINS JEBOR —FT s
kKytu AOB 1 DOC. YTBOPIOIOTBCA OBl IIapu
BEPTUKAJbHNUX KVTIB
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OT:xe, Vv pe3yJbTaTl HEepeTUuHY

BepTukajasHuM — B OIBOX IPAMHX' YTBOPIOIOTHCA OB
JJATHUHCBROI'0 «BEPTHU- IIapy BEPTHUKAJIBHUX KYTIB.
RaJilC» — BEPIINHHIN HaouHe ysaBJeHHA IIPO BepTH-

KaJIbHl KYTH Oal0Th, HAIPUKJIAI,
3BUUANH]1 HOMKUIL.

OCHOBHY BJIACTUBICTHL BEPTUKAJIBHUX KY-
T1B IIepeJa€e Taka TeopeMa.

Teopema (mpo BepTHKAJbH1I KYTH)

BepTukajabpHl KyTH P1BHI.

JloBegeHHA

Hexan /11 Z2 — BepTuUKaJIbH1
KYTH, [0 YTBOPUJINCA B pPe3yJbTarTl
ImepeTuHy npamMux a 1 b (puc. 45).
PosragaemMo KyT 3, CTOpPOHAMHU SKO-

Puc. 45. BeprukajabHi r'o TaKOMX € IIBIOpAMI mnpaMux a 1 b.
KVTU € CYMLXXKHUMMU Ryru 1 1 2 cymiKHI 3 KyToOM 3 (3a
3 OJHMM1 THUM CaMUM O3HAUEHHAM CYMLXKHHUX KYTiB), TOMY
KYTOM 3a HACJIAKOM TeOpeMH IIPO CYMIMKHI

Kytu /1=/2. TeopeMy moBemeHO.

I Tyt 1 gani, Kayuu IPO KYTH, VTBOPEHI B pea3yjbTaTi IepeTUHyY MABOX
NPpAMUX, MU MAaTHMEMO Ha yBasl HEPO3TOPHYT1 KYTH.



3amada
CyMa OBOX KVYTiB, IIIO YTBOPUWJIUCHA B Pe3VyJbTaTl IEePEeTUHY
OIBOX NpAMHUX, gopiBHoe 100°. SHaAUOITHL yC1 YTBOPEH1 KYTH.

Po3B’a3aHHA

3a YMOBOIO 3aJaul B pel3yJbTaTl HepeTUHY ABOX IIPAMUX
YVTBOPUJINCA OABa KYyTH, cymMa AKX ctaHoBuTh 100°. Ili KyTn;
MOKYTh OyTH a00 cyMlkHUMUH, a00 BepTuxkajgsbHuMu. Cyma
CYMLKHUX KYTIB gopiBHIOE 180°, oT!Ke, maHI KYTHU HE MOXKYTh
OyTH CYMIKHHMU, TOOTO BOHU € BEePTUKAJbHIMIU.

Hexan /1 + Z3 = 100° (puc. 46).

OCK1JIBbKHN BepPTHKAJbHI KyTH PiBH1, TO
KOXHHNU 13 OBOX JAHUX KVYTIB ITOPIBHIOE
100° : 2 = 50°. Omxe, L1 = £3 = 50°.

Ocklabku KyTHu 1 1 2 cyMisKHI, TO £2 =
= 180° — /1 = 180° — 50° = 130° (3a Teo-
PEMOIO IIPO CYMIXKHI KYTH).

Ockinpku Kyt 2 1 4 BepTHKaJbHI, TO 4 = /2 = 130°
(3a TeopeMOIO IIPO BEPTUKAJIBHI KYTH).

BigmoBias: 50°; 130°; 50°; 130°.

Puc. 46

-
O3HaueHH4d
RyToM MIsK aABOMa NPIMHUMM, IO IIe-
PETHUHAKOTHCHA, HAa3HUBAETHCA MEHIINH
13 KyTIB, III0 YTBOPMJHUCS B Pe3yJabTaTi
MepeTUHY UX NPAMHUX.
150°
30° 30° | ,
r b Ha puc. 47 aBl npsmi, nepeTuHaAIOUYNCDH,

YVTBOPIOIOTH ABa KyTu mo 30° 1 n1Ba KyTH IIO
150°. KyT MK 1MuMU OpaAMUMU 3a O3HAUEH-
HAM gopiBHIOE 30° (1HaKIIIe KayKyThb: IIPSIMI
[IepeTHuHalThCA Oig KyToMm 30°).

Puc. 47. JIB1 nps-
M1 IIepeTUHAKTh-
ca nim xyrom 30°
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OueBUIHO, IO KOJIM B pe3yJabTaTl HepeTuHY ABOX IPAMHUX
VTBOPIOIOTHCSA UYOTHMPU PIBH1I KYTH, TO BCl BOHHU HJOPIBHIOKTH
90°, TOOTO II1 IPAMIL IIEePETUHAIOTLCA MH1A IPAMUM KYTOM.

O3naueHHd )
llepneHTUKYJIAPHUUN —

Bl JIATUHCHLKOTIO
«IIEPHEHIUKYJIAPIC» —

JIB1 mpsaMl HaA3MBAIOTHCA Iiep-
NeHIUKYJIAPHUMHI, SKIIO BOHU
IePeTUHAIOTHCA Il NPAMUM

IIPAMOBUCHUU
KYTOM.

b Ha puc. 48 opaml a 1 b neprueHIUKY-
) JIApH1. KopoTKo 1me mo3nauaoTh Tak: a L b.
Binpisku abo 1npoMeHlI Ha3UBaIOTHCH
MePIEeHINKYJAAPHUMU, AKIITO BOHU JI€KAaThb

Ha NEepHeHIUKYJIAPHUX NPAMHUX.
Puc. 48. IIpami a IloBegeMO BaKJMWBE TBEPOKEHHSA, IO
1 b mepueHInuKYy- [IOB’A3Y€ IIOHATTSA MNepPHeHIUKYJIAPHOCTI

JIAPHI 1 IapajieJIbHOCTL IPAMUX.

Teopema (nmpo aB1 npsami,
IIePHeHIMKYJAPHL 10 TPETHOl)

JIB1 mpsaMl, IePIEeHANKYJIAPHI 0 TPEThOI,
IapaJjiejbHi. . v

TBepa:xeHHA TeopeMU 1jarocTpye puc. 49.
Ha mpomy pucyHKy a Lec, ble, alb.

JloBemeHHs Pruc. 49. JIBi nip4-
M1, IEepPIeHIUKY-
JISAPHL 1O TPETHOI,
rmapaJeJjbHl

Hexan mamo npami A;A,1 B,B,, nepieH-
INKYJAPHL o npamol AB. JloBegemo MeToO-
IOM BiJl CyIIPOTUBHOrO, 1m0 A, A, | B;B..



IlpunycTrumo, 1mio 1l mnOpaMl He Iapa-
JejgbH1. T0oal BOHU IIepeTHHAITHCA B JeAK1N
rourii K, (puc. a0).

IlepermHemo pucyHOK 1o npamium AB.
Ockinpkm npami Kyt 1 1 2 piBHI, TO
B pe3yJibTaTl IlepervHaHHA NOPOMIHL AA,
CYMICTUTLCA 3 IIpomMeHeM AA,. AHAJIOIIYHO
IPOM1HL BB, cymicTuThca 3 npomMeHeM BB,.
Tomy TouKa K,;, y AK1A IepeTUHAIOTHCA Il
IIpAM1l, MAa€ CYMICTUTUCA 3 [OEeAKOI0 TOU-
KO0 K,, II10 TAKOXK JIEKUTH HA IUX IIPAMUX.
Maemo: uyepe3d Toukum K; 1 K, IpPOXOLATH
nBl npaMml A;A, 1 B, B,, III0 HEMOXXJINBE 34
aKClOMOIO IIpoBeeHHa npamol. Orixe, HaIe
NIpUNyIieHHda xXubHe, TOOTO mpsaml A,A,
1 BB, napaJeJibHi.

Teopemy goBeneHo.!

BinacrusicTts, ommcaHa B TeopeMl, BUKO-
PUCTOBYETHCA HOJs NOOYIOBU IIapaJieIbHUX
[IPAMUX 3a AOIIOMOI'OI0 JIIHIMKM Ta KOCHUHILA
(puc. 51). [IBiuli ImpuUKJIagZarOuYud KOCHHEIb [0
JIIHINKY, MOYKHA IIPOBECTU OBl HIPAMI1, IIep-
IeHINKYJIAPHL 00 Kpalo JIHINKN. 3a JOBele-
HOIO TEOPEMOIO TaKl IPAMI1 € ImapajeibHUMU.

[TTTTTTTTTTITTT I IIT I ITITTTTTTTITIo oo

CM

K
Al a b B1
1 C
—— ———
A |9 B
‘42 ‘Bz
K

Puc. 90. Ilo npmn-
IyIIeHHS IIPO Te,
10 Ipami A A,

1 B B, nepeTuHa-
IOTHCSI

 r—
0 MM 1 2 S 4 S v ! 5 i

T T
10 11 12 13

Puc. 51. IloOynoBa mapajieJibHUX IPAMUX 3a JOIIOMOI'OIO J1HIVMKN

Ta KOCUHILA

1Y xoni noBegeHHd I1iel TeopeMU MOYKHA He PO3IJIALATH IIepernHaHHsg, a CKO-
pUucTaTuCsa PO3NINPEHUM IIepeJiKoM aKcloM, HaBeJgeHMX Ha c. 274-275.
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SaluTaHHg M 3axaudi

144.

145.

146.

147.

148.°

149.°

150.

66

0O

Y MOXKYTHh OBl IpAMIl, IIePEeTUHAIUYUNCHh, YTBOPUTU TPU I'O-
CTPl KVTHU; T1IbKHU OAUH TYVIUHNU KVT;, YOTUPU HOPAM1 KYTH?

Yu € npaBUJIBHUM TBePIKEHHA: «/IBa p1BHI KyTH 31 CILJIb-
HOIO BEPIIIMHOIO € BEPTUKAJIHbHUMU » ?

Ryt 1 1 2 yrBOpmINCA B pe3yJbTaTl IIepeTuHY ABOX HeIlep-

IMIeHIUKYJIAPHUX OpAMUX. BusHaute, AKMMHU € I[1 KYTH —

CYMLKHHMU a00 BEepPTHUKAJIbHUMM, AKIIIO:

a) IxHaA cyMma Oiabmia 3a 1380°%

0) JuIlle ogMH 13 HUX T'OCTPHUMH;

B) IXHA cyMa MeEHIIIa, HIX CcyMa 1HIINX JIBOX OTPUMaHHX
KVTI1B.

o1 B — rpagycHl Mipu ABOX CYMIMKHHX KYTIB. YU MOKYTH
o1 B OyTu rpagyCHUMHU MipaMHM ABOX BEPTHUKAJBHUX KYTIiB?
Y AKOMY BUIIAIKYV?

Y pe3yiabTaTl IHOepeTHHY IBOX
IPAMUX YTBOPUBCA TYIHU KVT O
YoMy HOOpPIBHIOE KYyT MLXK JaHUMMU
IPpAMUMU?

Y pe3yabTaTl IEepeTuHY ABOX IIPA-
MUX YTBOPHUJMCSA UYOTHPU KYTH,
JKOJleH 13 AKUX He € roctpuM. llinx
AKUM KYTOM II€epeTHMHAIOTHCA JaHl
IIpAMi?

Yepe3 TOUKY IepeTHMHY IBOX IIEp-
NEeHIUKYVJIAPHUX OpAMHUX a 1 b
IIpoBeIeHO IpAMYy ¢ Yum wMoxke
BOHA OYTH IEePHEeHIMKVJIAPHOIO 10
AKO1-HeOyIb 13 mpaAMUx a 1 b?



151.

192.

A

Haxkpecaite npdaml a 1 b, 1110 nepeTnuHalOThHCA B TodIlll O mif
KyToM 80°.

a) BupliaiTh KOJIBOPOM yCl Iapm BepTHUKAJbHHUX KYTIB, IO
VTBOPMJINCA HA PUCYHKY. JAKMMHU € TIpaayCHl MIpH ITHUX
KYTiB?

0) IlpomexmiTsr uyepe3 Touky O nOpamMy, OepHeHIUKVIAPHY
o npamol a. UYm Oylae 1sa npsaMa IepIeHAUKYJIAPHOIO
0 IpAMOl b?

3acobamu nporpamMu Geogebra, DG um i"moro rpadiuHoro

peJakTopa HaKpPEeCJIlTh HePHeHAUKVJIIAPHL npaMml a 1 b, mio

nmepeTuHaOTLCA B Toulll O.

a) IlodHauTe Ha npaMiy a TOYKY B. 3a ZOIOMOrom BCTa-
HOBJIEHOI IIpOorpaMHu IPOBEAITH Uepe3 III0 TOUKY IPAMY C,
[IEPIEeHINKYIAPHY OO0 IPAMOl d.

0) Um nmapasennHl npami b i ¢? Homy?

&

PiBenp A

153.°

154.°

199.

OnuH 13 KyTiB, IIIO0O VTBOPHUJINCS B Pe3VyJbTAaTl IEePETUHY IBOX
IpAMUX, OOPIBHIOE 125° SHaAUIITH PeIITy KyTiB. HomMy 10-
PIBHIOE KYT MK UMM OPAMUMMN?

SHaUIITh yC1 KyTH, IO YTBOPUJMCA B pe3yJjbTaTl IepeTuHY
OIBOX NPAMUX, AKIIIO:

a) OlceKTpuca BiATHMHAE Big OOJHOTO 3 HUX KyT 23°;

0) OIMH 13 IMX KYTiB yTpUUi OLJIBIINN, HI¥K 1HIIINMA.

SHauIITh yYC1 KYyTU, [0 VTBOPUJUCA B pe3yJbTaTl IepeTuHY
IBOX MIPAMUX, AKIIO:

a) cyMa IBOX 13 HMX nopiBHioe 320°;

0) ommuH 13 1nMuX KyTiB HA o0° MeHIIIMM, HIK 1HIIINN.
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156.

197.

158.

199.

160.

161.

Ilepnesgukyaapul npaml AB 1 CD mnepeTnHAIOTHCA B TOU-
111 K. Ha3BiTh:

a) TpU BIAPI3KU, IMePHEeHIUKYJIAPHL H0 npamol CD;

0) YoTHpPHU IPOMEH1, IIepHeHIUuKVJIAPHL 10 Bigpidka AK.

OnumH 13 KYyT1B, III0 YTBOPUJINCA B PE3yJbTAaTl IePEeTUHY IBOX
npAMUX, € TyouM. /[loBegiTh MeTOOZOM BilJ CYIIPOTHBHOIO, IIIO
KOIEH 13 PEeIITH VTBOPEHMX KVYTIB He MOXKe OYyTU IPSIMIIM.

Y pes3yabTaTl DepeTHHY ABOX IIPSAMUX YTBOPUINCSA UYOTUPHU
KYTH, OOUH 13 AKNX € INpaMuM. JloBeaiTh, IO peIlnTa KYTIiB
TaKOXX IIPSAMI.

IIpaml a 1 b nnepuneHgukyadapHl. Ilpama ¢ npoxoguTh uepes
TOUKY 1XHBOT'O IIEePEeTHUHY M YTBOPIOE 3 OpAMOIO a KyT (0°.
SHauIITh KYT MLK OpaMuMu c 1 b.

IIlpama c¢ mnpoxoamTh UYepe3 TOUKY IIEepeTHuHY IpAMUX d
1 b, mpuyoMy OpsaMl a 1 b mepeTHuHAaOThHCA Il KyToM 25°,
OpaAMl a 1 ¢ HepueHAUKYJIAPHLI. SHAUAITh KYT MLK IPAMU-
MU b1 c.

IlepekaagiTh aHIJIIMCHKOI a00 1HIIIOIO 1HO3€MHOIO MOBOIO
TEPMIHM «BEPTUKAJbHI KYTHU», «IEePHEeHIUKVJIAPHL IIPAMI1»,
«KyT Ml:K npamMumm». CxopucranrTecs pi3HMMHU IIporpama-
MU-IIepeKJagauyaMi Ta IIOPIBHAUTE Pe3yJbTaTH IIepeKJallB
IINX TEepPMI1HIB.

PiBenr b

162.

163.

SHANUJITh YC1 KYTH, IIIO YVTBOPUJINUCS B PE3VJIbTaTl IePeTUHY
IBOX NPAMUX, AKIIO:

a) cyMa TpbOX i3 HUX JIopiBHIOE 295°;

0) rpagycHl Mipu ABOX 13 IMX KYTIB BIAHOCATHCA AK 4 :9d.

SHaAuIITh KYyT MIK ABOMa HOPAMMMH, K1 IepeTHHAIOTHhCH,

AKIIO:

a) cyMa IBOX YyTBOpeHuUX KyTiB Ha 80° meHIma, HIXX cyMa
OIBOX 1HINIMNX KVTIB;

0) oguH 13 KYTiB, IO VTBOPUJINCS, YABIUl MEHIIUM BIJ
CYMU PEIITU TPhOX KYTIB.



164.

169.

166.

167.

168.

Tpu npsamMl mepeTMHaAWOTHCSI B OLHIU
TOUIIl TaK, IO JBa 3 KVTIB, dAKl
VTBOPUJINCA B pe3yJbTaTl IIEPETUHY,
TOPIBHIOIOTH o06° 1 389° (puc. 92).
SHANUOITL PEIITY YOTHPU KYTHU MIXK
CYCIIHIMHU IIPOMEHSIMIU.

IIBi mpdaAMi HDepeTMHAIOTBCSI B TOU- Puc. o2

1m1 O. bilcexTpumca omZHOTrO 3 KYVTIB,

IIT0 VTBOPMJINCS B pPe3yJbTaTl IIepeTHHY, CKJalae 3 OJHIEIO
3 TaHUX NPAMHUX KYT (2° SHaAUIITh KVT, Il AKHAM IIePeTH-
HAIOTHhCSA IIl IIPSAMI.

Nano npami a, b, ¢i d, npuuomy a le, ble, ald. Hose-
OiTh, 10 OpaAMl b 1 d mapaJjieJjbHl.

IIpaml a 1 b nmepeTuHAIOTHCA, a OIPAMa C HePHEeHINKYJIAPHA
1o npamol a. [loBenlTh, mo OpaMl b 1 ¢ He MOXYTh OyTH
ePIEeHAUKVIAPHUMU.

IligBicbTe Ha HUTIIL HEBEJIUUYKUU |
npeamMeT (HaOpHKJIAL, HOMUILL).
PoaranryiiTe JgiHIAKY Tak, IIOO
pa3oM 13 HATATHEHOI HUTKOIO
OTPHUMATH MOJeJb IBOX IIepIIeH-
INKYJIApHUX npaMmux. Illepenip-
Te 3a J[JOIIOMOI'OI0 KOCHUHIIA, YU
I1MCHO OTPHMMAHO INIPAMUU KVT.
SHIMITh HeEBeJHNUYKe BlIeo IIPo
BUKOHAHHA IILOTO 3aBaaHHd. O0-
rOBOPITh 3 OJHOKJIACHHUKaMM Ta
OOJHOKJACHHUIIAMHN KpPeaTHUuBHICTH
BaIllX Blaeo. BucioBiTh IpHUIIy-
IIeHHs, YOMY OTPHMMAHHUU BaMU
KyT Oyge IpsAMHM. 3a He0o0X1J-
HOCT1 OOTOBOPITH IIe 31 BUHUTEJIEM
¢dizuku ado 3HAWUIITH BIAIIOBIAHY
1H(popMaIlllo B 1HTEpPHETI.
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PiBens B

169.

170.

171.

172.

173.

OgmH 13 KyTiB, IO YTBOPUWJUCS B pe3yJjbTaTl HepeTHHY
IBOX IIPAMUX, JOPIBHIOE CYMi1 ABOX 1HHINX KYTiB. SHAUIITH
KYT ML)K IIUMH OPAMUMHN.

IloBegiThb, IO OICEeKTPHMCH BEPTHUKAJBHUX KVTIB € IOIO-
BHAJBHUMU IIPOMEHSIMIH.

IIBa piBHI KyTH MAaIOTh CHLJIbHY BEepPINIUHY, a 1XH1 OlCeKTpH-
C € JOIOBHAJbHUMH IpoMeHAMHU. JloBemlTh, IO Il KYTH
BEPTHUKAJIbHI.

Yepesd TOUKY HepeTHMHY ABOX INEePHEHAUKVIAPHUX IPAMUX
IIPOBEJEHO TPEeTI0 IPAMY. SHAWUAITh HAWUMEHIINHN 13 TYINX
KYTIB, IIIO YTBOPUJINCA B Pe3yJbTaTl IepeTHHY IINUX TPbOX
IPpAMUX, AKIIO HAMOLJIBININKN 13 YVTBOPEHUX TYINX KVYTIB JO-
piBHIOE 1065°.

Yeped TOUKYy HAaA ILJIOIIMHI IIPOBEAEHO II'ATh ONpAMUX. SlKa
HauOlJbIlla KILJIbKICTH IIap MNEePHeHIAUKYJIAPHUX OIPAMUX
MOKe OYTU cepel HUX?

QL

TeopeTnunuy MaTepla

Sanaudl
174.

179.

TPUKYTHUK
DP1BH1 B1API3KU
P1BH1 KYTH

Bigpisku AB1 CD jgexaTh Ha OOHIN IPAMINU 1 MAalOTh CI1JIb-
Hy cepenmHy O. 3HauglTh OOBKUHY Blapiska CD, GKIIIO
OA=4 cm, AC=12 cm. CKiabKkH pO3B’dA3KIB Mae 3amaua?

Rytn (ab) 1 (cd) MAalOTh CIIIJIBHY BEPIINHY Ta CI1JIbHY OlCeK-
TPUCY [. SHAUIITL KYT (cb), AKIITO L(ab):t’)Oo, L(dl)leo.
CKlabKU PO3B’A3K1B Mae 3agada?



MACYMKW

[ligcymkn

[linpcymkoBun oraqan po3giny |

AKcioMma nmpoBeJdeHHA
IIPSAMO1

Yepesd Oyab-dK1 OBl TOUKMN
MOKHa IIPOBECTU IPAMY,
1 10 TOT'O X TLIBKUN OIHY

IlepeTuHaoTHCA

KRyToMm MK gBOMAa IpAMUMU,
K1 IIepeTHuHAaThCA, HA3M-
BA€ThCA MEHIIINU 13 KYTIB,
1110 YTBOPUJINCA B Pe3yJIbTAaTl
[IeEPETUHY IUX IPAMUX

4‘:_

IlepnesgukyaapauMn;
IIPAMKUMMI Ha3sUBalOThCA Bl
IIpAMIl, III0 IIEePETUHAITHCA
14 OPAMUM KYTOM

— Touka 1 npama

AKcioMa po3MillleHHSA TOYOK
HA NPAMIHA

I3 TPppOX TOUOK HaA IPAMIU
OMHA 1 TIJIBbKU OOHA JIeKUTDH
M13K IBOMA 1HIIIUMMU

B3aemvHe po3MinieHHI OBOX NPIMHX

IlapaaeasHi

IIB1 IpsAM1 Ha IJIOIIIHNHI Ha-
31BAIOThCA IIapajieJIbHUMU,
AKIIIO BOHU He IepeTHHAa-
IOTHCS

AKcioma napaJjieJJbHUX IPAMUX
Yepes TOUKy, II0 HE JIEKUTH
Ha JaHIM OpAMii, MOMKHA
IIPOBECTH He OLJIBII HidK OJHY
IpAMY, IIapajieJibHy JaHIlN
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Po3ain |. EnemeHTapHi reomeTpuyHi ¢irypmn ta iXHi BNacTUBOCTI.
B3aemHe po3MileHHA NPAMUX Ha NAOLWUHI

Teopema npo aBl npami,
ImapaJjejbHl TPETII

IIB1 mmpamMl, mmapaJjieJbHl Tpe-
TiN, IIapajieJbHl M1 CO00I0

TeopeMHu npo nmapaJejibHI M NEePNeHINKYJISIPH]I MpsaMmi

Teopema npo aBl npami,
NMEePNEHIUKYJIAPH]L T0 TPETHOI

IIB1 IpsAMl, HIePHIEeHAUKYJIAP-

H1 10 TPEThOl, IIapajejbHl

—

Ilpomenem Ha3MBaAETHCA YacTHUHA
IIPAMOI, II[0 CKJIAJAEThCA 3 YCIX
TOUOK ITl1€l IMPSAMOI, AK1 JIeXKaTh
II0 OAMH OlK B1J II€BHOI ITaHOI HA
Hil1 TOYKHU (IIOYATKYy IIPOMEH),
a TaKOXK CcaMOl IT1€l TOUKU

“hipio: [

BiapiskoM Has3sMBAETHCA UACTU-
Ha IIPAMOI, IO CKJIAJAAETHCA 3
IBOX 3aJaHMX TOYOK I[l€l IPs-
MOl (KiHIIIB Biapiska) i ycix

TOUOK, II[0 JeXXaTh M1K HUMMU

1
1
IIOITOBHAJIBHUMU IIPOMEHAMU
Ha3MBAIOTHCA IBa P13H1 IIPO-
MEH1 OJHIl€l MPAMOL 31 CI1JIb-
HOIO IIOYATKOBOIO TOYKOIO

Ry

Pis

KyToMm HazuBaeThCsa reomMe-
TpuuHa (Qpirypa, I1o CKJamra-
€ThCA 3 IBOX IIPOMEHIB (CTOPIH
KyTa), K1l BUXOAATH 3 ONHIEI
TOUYKHU (BEpPIIMHU KYTAa)




e

PiBHUMU BlApl3KaMM Ha3UBAa-
IOThCA B1IPI3KU, AK1 CYMIIIIa-
IOTHCA HaKJIAZaHHAM

AxcioMM BUMIPIOBaAHHSA

Ta BIOKJAaJaHHA BlIP13KIB

- Ko)XHUI BI1API3OK MAa€ IIEBHY
TOBXKWHY, III0O BHPAXKAETHC
TONAaTHUM YHCJIOM V 3aJaHUX
OIMHUIIAX BUMIPIOBAHHA.
IloB:K1MHA BlApP13Ka JOP1BHIOE
CYM1 TOB)XUWH YaCTHUH, Ha AKl
B1AP130K HIJIUTHCA OVIb-SIKOIO
1100 TOUYKOIO

- Ha Oyab-sKkoMy IIPOMEH1 Bif

MO0 IIOUATKOBOI TOUKU MOKHA

BI1IKJIACTH B1AP130K 3aJaHOI
TOBKUHU, 1 TIIBKU OOUH

CepeanHOIO B1AP13Ka HA3U-
BAETHCS TOUYKA BlAP13Ka, IO
I1JIUTH MOro HaBIILI (TOOTO Ha
IBa PiBH1 B1JAPI3KMN)

o

Pi1BHMMU KyTaMM Ha3UBAIOTh-
cd KYTH, Kl CYMIIIIAIOTHCS
HaKJaJaHHAM

AKcioMM BUMIPIOBAHHSA

Ta BIOKJAaJaHHA KYTIB

« RKo)XHUI KYyT Mae rpagycHY
M1py, IIIO BUPaAXKAETHCA HOLAT-
HUM 4ducjaoM. Po3ropayrun
kyT popiBHIOEe 180°, fAkImo
IIPOMIHBb OIJINUTH JAHUU KVT Ha
IBa KyTH, TO I'paJgycHa Mlpa
TAHOI'0 KyTa HOP1BHIOE CYyMl
rpaJjyCHUX MI1P ABOX OTPHMA-
HIUX KYTIB

- Big Oyab-AKOT0 IIPOMEHS J1a-
HOI IPAMOl MOXXHAa BlIKJIACTH
B 3aJaHUM OlK BlJ IPAMOl KVT
13 3aIaHOIO I'PaJyCHOIO MI1pPOI0,
MeHIIIO Bl 180° 1 T1IbKN
OUH

bicekTpucoro KyTa Ha3uBa-
€ThCA IIPOMI1HBb, III0 BUXOJIUTDH
13 BEPIIMHU KyTa U OIJIUTH
KyT HaBIija (ToOTO Ha ABa
P1BH1 KyTH)

(3



Po3ain |. EnemeHTapHi reomeTpuyHi ¢irypun ta iXHi BNacTUBOCTI.
B3aemHe po3MileHHA NPpAMUX Ha NAOLWHI

Buau kyTiB (3a rpagyCHOI0 MipoI0)

N

IN'ocTpun IIpamun Tyoun Kyt — | Posropryrun
KYVT — KVT, KV KVT, OLJIBININN @ KYT — KVT,

MEHIITUN KYyT, AKUH 3a 90°, aje MeH-| AKUU JOPiB-

Bimx 90° nopiBHIOE 90° it Big 180° gHioe 180°

RyTH, 110 yrBOproHOTbhCA

B pe3yJbTaTli MePeTHuHy ABOX HNPIMHX

BepTtukaabHI KyTHU — JIBa
KYTH, CTOPOHU OAHOI'O 3 AKHUX
€ JOIOBHAJBHUMU IIPOMEHSAMU
CTOP1H 1HIIIOTO

CyMIKHI KyTHU — JABa KVTHU,
III0 MAIOTh CI1JIBHY CTOPOHY,
a 1HIII1 CTOPOHM IIMX KYTIB €
TOIIOBHAJBHUMU IIPOMEHSIMU

Teopema npo cymMiskHI KyTH
CyMa CYyMIdKHUX KVTIB JIOPiB-
Hioe 130°

TeopeMma nmpo BepTUKAJIbHI KYyTH
BeprtukanbHl KyTH P1BHI

Hacalagxku 3 TeopeMHu Impo CYMIKHI KYTH
1. Axnio ABa KyTu piBHI, TO CYMIKHI 3 HUMH KYTH TaKOXK
P1BHI.
2. JIBa KyTH, CYMI)KHI 3 OJHUM 1 TUM caMUM KYTOM, PiBHI.

3. RyT, cyM1KHUUI 13 IPpSAMUM KVTOM, TAKOXK IIPSIMUII.
Ky, cymixkHUN 13 TynuM KyToM, roctpuii. Kyr, cymMixkHUMI
13 TOCTPUM KYTOM, TYIINU

4
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11.
12.
13.

14.

19.

16.

17.

18.

19.

Ha3BiTh 0CHOBHI reomMeTpmnuHl (pirypu Ha IJIOINMHI. JAK BOHU
IT03HAYAIOThCA ?

ChopmyaonTe akcioMy IPOBeIeHHS IIPSIMOI.
ChopmymronTe akClOMy PO3MIIIEHHSA TOUOK Ha IPSIMIN.

JdAxa @girypa HasmBaeThbCA ONpPpoMeHeM (HIBOPAMOIO)? K II0-
3HAYAIOTHCS IIPOMEH1?

JIK1 mpoMeH1l HAa3MBAIOTLCA TONOBHAJLHUMU !

JlayiTe 0O3HaAUEeHHs BiApisdKa. fIK IMo3HaAUYaeTbhCs BIAP130K?
JAK1 B1API3KM HaA3UWBAIOThCA PIBHUMU? JIK IIOPIBHATHU IBa
BiApi3KU?

ChopmyaionTe akcloMM BHMIPIOBaAHHS Ta BIOKJIAAaHHS BlJ-
Pi3KiB. fIK MOPIBHATHU ABA B1IPi3KU 13 3aJaHUMU JOBXKUHaAMU ?
JlariTe 03HAUEHHSA CepeIuHMN BlAP13Ka.

JlaliTe o3HAUEHHA KyTa. JIK II03HAUAIOTHCA KYTH?

KU KyT Ha3UBAETHCA PO3TOPHYTUM ?

JAK1 KyTHu Ha3mBaIlOTHCS PIBHUMU? K IIOPIBHATHU ABA KYTH!

ChopmMmyaronTe akCloMII BIMIPIOBAHHS Ta BI1OKJaZaHHSA KVTIB.
JIK IMOPIBHATH ABa KYyTH 13 3aJaHUMU I'DAAYCHHMH Mipamu?

Ha3BiTh ogmHMITI0O BUMIPIOBAHHA KVYTIB. 1K1 KyTHU Has3UBa-
IOThCA T'OCTPUMU, NIPAMUMM, TYINIMHA?

IlaliTe o3HaYeHHA OICEKTPHCH KyTa.

IlaiTe Oo3HaueHHA HapaJjeJbHuUX npaMumx. HasBiTh gBa BU-
MagKK B3Aa€EMHOI'O PO3MIIIIEHHA NIPAMMX HAa IIJOIIMHI. K1
BiApi3KU (IIpoMeH1) HadMBaIOThCA IIapajieJbHUMMN?

ChopmyionuTe akcioMy mapajieJIbHUX OPAMHUX. ¥ YOMY IIO-
JIsgra€e BIAMIHHICTH akcioM Bi1n TeopeM? HaBenlTh nmpurJamun
aKCIOM 13 KYpCy IeOMeTpil.

ChopmyiaroniTe M OJOBEAITH TeOopeMy IIPO ABI mpaMi, Hmapa-
JIeJIbH1 TPETI1n.

Y uyoMy IIOJIATra€ MeToJ AOBedeHHSA BiA cynpoTmBHOro? Omnum-
III1Th eTally MIPKYBaHb V X0l JOBeIeHHS Bl CYIIPOTUBHOIO.
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20.
21.
22.
23.
24.
29.

20.
27.

176.

177.

178.

179.

180.

181.

IlariTe o3HaAUEeHHSA CYMIKHHUX KVTIB.

ChopmysronTe 1 JOBEAITH TEOPEMY IPO CYMIMKHI KYTH.
ChopmyamonTe HACJIIAKN 3 TEeOpeMU IIPO CYMIKHI KYTH.
IlaniTe 03HAYEHHA BEPTUKAJbHUX KVTIB.

vy

ChopmyaonuTe 1 OOBEIITH TEOPEMY IIPO BEPTHKAJbHI KYTH.
JlaiTe o3HAUEHHA KyTa MK IPAMHMH, III0 IIePETHUHAIOTHC.

CK1JIBKU ToCTPpUX, TYIUX, OPAMHUX KYTIB MOKE€ VTBOPUTHUCS
B pes3yJjbTaTl IepeTuHY ABOX IPIAMUX?

IlariTe O3HAUEHHA MNEPIEHINKYJIAPHUX IPAMUX.

Chopmyaonure TeopeMy MOPO OBl IPAMl, HepPIeHINKYJIAPHI
10 TPEeThOl.

<o

Ha npamiyi mosmaueno Touku A 1 C Tak, mjo AC =3. Tou-
Ka B exXuth Ha Biapi3ky AC, npuuoMy AB: BC=2:1. 3uau-
OiTh Ha Ol npdamiyd ycl toukm D Takl, o AD+ BD =CD.

Touku A 1 B pyxawoThbcda o npaMiv. BusHauTte, HA Ky Be-
JINUNHY IIePEMICTUTHCSA cepeanHa Blapidka AB, AKIIIOo TOUYKa
A mepeMiCTHUTBLCS HA 3 OAMHUIIL, a ToukKa B — Ha 7 onu-
HUIb. Po3ragHbTe BUIAAKU PYXY TOUOK B OJHOMY HAIIPSIM-

v

Ky 1 V OPOTHJEKHNX HaAIpPIMKax.

Ha mgininnml nmosHmaueHo Tpm nmoxlaxku: O cm, 2 ¢cM 1 9 CM.
SIK 3a mJomoMororm Takol JIIHINKKM IoOyAyBaTH BiAPi30K 3aB-
IOBXKKIU 6 cm?

JIK 3a DTOIIOMOTI0OI0 KOCHHILA
3 KyToM 395° BigkJacTu KyT 40°7

JIlano 1m1abJgoH KyTa B 17°.
AK 3a TOIIOMOTOI0 IILOTO IITa0JIOHA
II00yAyBaTH:

a) KyT 7% 0) xyT 10°?

SIK 3a momomororo 1ra0JsioHa Kyta B 27°
IIoOyAyBaTH OBl IepPHIeHANKVIAPHI OpAaMi?



182.

183.

134.

185.

CKlabKM KVTiB, MeHIIUX B1a 180° 30-
OpaxeHo Ha puc. 937

IlpomeHn1 6 1 ¢ O1IATH KYT (ad) Ha TpU
piBH1I KyTHu. J[loBemiThb, IIMo0 OiceKTpuca Puc. 53
KyTa (bc) e OiceKTpucoo Kyra (ad).

Touka M JeXuThb 10034 BHYTPILIIHBOIO O00JIACTIO KV-
ta AOB. Ilpomisb OC — O0icekTpuca IIboro Kyra. JloBe-
IiTh, 1110 KyT MOC popiBHIOE 1miBcyMl KyTiB AOM 1 BOM.

Touxka M jgexxuTb y BHYTPLIIHIA oOJjacTl kKyrta AOB. IIpo-
MiHb OC — OlicekTpmca 11boro kyra. IloBeaiThb, 1110 KyT MOC
TOP1BHIOE MOAYJIO miBpisHUII KyTiB AOM 1 BOM.

Jajgadl IJda MIATOTOBKM OO0 JlarHOCTHMYHOL poootm Neo 1

Ha npomeni 3 mouatkoMm vy Toull A moOyayure Bigpisku AB
1 AC Ttak, moo AB=8cm, AC =5 cM.
a) J$1ka 3 TpbOX JAHMX TOUOK JIEKUTH MiyK IBOMA 1HIIMMU?
0) Ky moB:uuHy Mae Bigpizox BC?

IIpomiayr OL pgiauts Kyt MON Ha aBa KyTH TakK, IO
ZMOL=84° 1 ZLON =18° IIpominp OK — O0iceKTpuca
Kyra MON. Suauglith KyT KOL.

Ilpaml a 1 b meperuHarwThCA, OPAMAa ¢ IapajejibHa IIPA-
Miu a. IloBemlTh MeTOLOM BlJ CYIPOTHBHOIO, IO OpPAMl b
1 ¢ He IapaJiejibHl.

PisHunga aBOX CYMIKHUX KYTIB IOPIBHIOE OJHOMY 3 HHX.
SHaUJITh II1 CYMIKHI KYTH.

CyMa TphOX KYTIiB, IO YTBOPMWJIUCA B pe3yJbTaTl IepeTHuHY
IBOX IpaMux, Ha O00° OljabIma, HIK YeTBEpTHUH KyT. 3HAa-
NIITh KYT MK JaHUMU IIPAMHMIU.

Kyru AOB 1 COB cywmixul, npunuomy ZAOB=108° 3 Tou-
K1 O npoBegeHo npoMiHb OD tak, mjo ZCOD =126° Hu € mpo-
MiHb OD 0OicekTpucoro kyra AQOB? Biamosigb OOI'PYHTVIUITE.

BuxonaurTe TpeHyBaJbHI TECTOB1 3aBIaHHA.

(i
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Haypgasuima Hayka. I'eomeTpis, AK 1 MareMaTHKa 3arajoM, 3a-
poKyBaJjacad 3 HOTped NpaKTHUYHOL AiAJbHOCTi. AIKe CKpisb, e
JKUJIN 1 IIpalfloBaJId JIIOOU, HeoO0xX1AHO OYJIO BHMIpIOBaTU, OOUMCJIIO-
BaTu, MIPKyBaTtu ToImo. llepiil goKyMeHTaJJbHl1 CBIAYEHHA IIPO I'€O-
MeTPUYHl 3HAaHHA aiumam no Hac 31 CrapomaBHboro €runrty. Bomgm
Hiny mopoky 3aToIjaoBaJd MaMXe BCl 3eMeJIbH1 OLIAHKH, OTIKE,
ErNITSIHAM JOBOAMJIOCA 1X 3HOBY PO3MeEKOByBaTHU. Tak y IpoIilecl po-
OOTU JIIOAM [O13HaBaJUCA IIPO HAWIIPOCTIII1 BJACTHUBOCTI I€eOMETPHU-
HuUxX (piryp.

CranoBiaeHHa reoMmetrpll. CTaHOBJIEH-
HS reoMeTpll AK BJacHe HaYKM IIOB’ s3aHeE
3 IIpalndMKu OJaBHBOTPEIIbKUX YyueHux: da-
jeca (opieHT. 625—547 pp. Ao H. e.), Ilida-
ropa (opierT. 870—500 pp. mo H. e.), EB-
nokca (opieut. 408—355 pp. 10 H. e.). Bounm
chopmyIroBasin 1 IoBeJau 0araTo OCHOBHUX
reOMEeTPUYHUX TBEPIKeHb.

OnHiero 3 HaAWBUAATHIININX IIOCTaTeN
B 1cTOpll TreoMeTpll 3acay:KeHO BBaka-
erbcd EBKiin AJeKcaHIAPINCBKUU
(opieHT. 330—-275 pp. A0 H. e.).
EBriing Uoro mpamna «Hauana» crania

MIIPYVUYHUKOM, 3a dAKHM
BIBUAJI I'€OMETPII0 IPOTATrOM MalKe ABOX THUCAY
POK1B. EBKJIlA IeplIimM 3acTOCyBaB caMe TOU
IiaX10 4O BHKJIAAY reoMeTpll, AKUM KOPHC-
TYEMOCA 3apa3 MH: CIIOUATKY CHPOPMYJIIO-
BaB OCHOBH1 O3HAQUEHHSA 1 BJIACTHBOCTI
HaynpocTtimux @iryp (akciomn),
a IIOTIM, CIIMPalUYNCh HA HUX, JO-
BiB 0araTto 1HHIINX TBEPIKEHb.




I'eomerpia B ¥YkpaiHi. llikaBl CTOpIiH-
K1 1CTOP1l PO3BUTKY reoMeTpill, 30KpeMa 11
BUKJIAJAHHS B IIIKOJI1, IIOB’ s3aHl1 3 YKpa-
1HO10. CaMe TyT B OJHIN 13 XapKIBCBKHX
riMmHa311 HanopukiHIill XIX cT. po3nmouymnHaB
CBOIO J1AJILHICTH BIAOMUU IIegaror AHAP1N
IlerpoBuu KwucearoB (1852—1940), 3a
[MIIAPYYHUKOM HAKOI'O BHUBYAJM I'€OMETPILIO
IpoTaroM Mam:xe 60 pokis.

IIpodecop XapK1IBCBKOI'O VYHIBEPCHU-
TeTy OJaekxkcin BacuasoBuu lloropesos
(1919—2002) gsb6araTuB cydyacHY TIeoMe-
TP1I0 HOBITHIMM JOOCJ1IKE€HHAMHN Ta CTBO-
PUB MIKIJIbHUUM IMIIAPVYHUK, 3a AKHM
HaBUAJIOCA  KIlJIbKa  IIOKOJIIHb  YUHIB.

IHHocalmKeHHA Ta BIAKPUTTA BUEHUX-
reoMeTpiB 3aCTOCOBVIOTLCS B 0Oaratnox
rajysdx JIOIACbKOl OldajJbHOCTLI. I'eome-
Tpld cTajia eJIEMEHTOM 3arajbHOJIOACHKOl
KYyJbTYypHU — aj:Ke 0e3 3HAHHSA OCHOB I'€0-
MeTpll HEeMOKJIMBO VABUTHU CO01 CydacHY
OCBlUE€HY JIIOAUHY.

A. II. Kuceanos

O. B. Iloropeanos

CnopyaskeHni 3a ABI—YOTHPHM THCAYl POKIB J0 Ha-
1101 epu, czunemcvki nipamiou 1 ¢cbOroJaH1 BpaKa-
IOTh TOYHICTIO METPUYHHUX BIJHOIIEHb; OyIlBeJIb-
HUKHA BJKe TOAl 3HAJHM 4YHNMAJ0 TeOMEeTPHUYHMX
BI1JOMOCTEM 1 PO3PaXyHKIB.
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Cepeng piBHHX PO3YMOM — 3a OJHAKOBHX I1HIIUX
VMOB — IIepeBasKa€ TOU, XTO 3HAE IreOMeTpilo.
Bbiaes Ilackanb, su0amHuuil GpaHuy3vKUll YLeHUll

Posp TPUKYTHHKA B IreOMETpPll BasKKO IIEPEOI[IHUTH.
HaykoBIIl HegapMa Ha3MBalOTh TPUKYTHUKU KJITHHaAMMN
opraHismy reomerpil. CopaBal, ynMaao 31 CKJAIHIIIINX
reoMeTpruUYHUX (PIryp MOKHA pPO30HUTH Ha TPUKYTHUKMN.

Y IbOMY PO3A1J1 MU HE TIJIbKW BHUBUMMO «BHYTPIIII-
HI0O OyIOBY» TPUKYVTHHKIB 1 BHUAIJINMO 1XH1I BUIU, aJie
11 JOBeIeMO O3HaKHM, 3a AKHMU MOYXHa BCTAHOBHUTU PIB-
HICTh TPUKYTHMKIB, [IOPIBHIOIOUHX 1XH1 CTOPOHHU Ta KYTH.
OrpuMaHl B X0[1 HAIMMUX MIPKYBaHb TeOpeMHU Ta CIIiB-
BI1HOIIIEHHSA PO3UINPATHL Ballll YABJEHHSA IIPO BIAPI3KU
1 KYTH, DapajeJbHICTh 1 HEePHeHAUKYIAPHICTh OPAMUX
Ha IJIOIIMHI.

Y 1mporieci po3B’sA3yBaHHA 3alad 1 JOBeJAeHHSA TeopeM
IIPDO BJIACTHUBOCT1I TPUKYTHUKIB BUM MAa€Te OIaHyBaTU
BAKJIIB1 '€OMETPUUYH]1 METOIHN, IO JOIOMOMXYTH V IIO-
TaJbIIIOMY BHBUYEHH1 reoMeTpil.




32

3aMOK — VK€ BaKJIMBa B KUTTIL Jionein piu. Ha 3aMok 3anu-
parTh ABEPl ocejl, 3aMOK BUKOPHUCTOBYIOTH, IITO0 3aII00IITH BHU-
KpaleHHIO BeJIoculleia. 3a3Buuall Vv KOMIJIEKTI UAYTh JeK1lJIbKa
OJHAKOBMX KJIOUiIB. SIK mepeBipuTHU, III0 BOHU € OJHAKOBUMU?

Ily:xe Jerko. BoHu BIOUMHAIOTH Ta 3aUMHAIOTH TOU CaAMHU 3a-
MOK, TOOTO 1XHSA (popMa IIpHUCTOCOBaAHA caMe IO MOIro CeKPeTHOl
YacTUHU. A SdK IIepeBipuUTU, IO 1HIINI IIpeIMeTH OJHAKOB1?

O3HaueHHH

TpuxyTHUKOM HA3MBAETHCA reoMeTrpuuHa (¢irypa,
[0 CKJAJAETHCA 3 TPHOX TOUOK (BEepPUIMH TPUKYT-
HUKA), IK1 He Je:KaTh Ha OZTHIN IPAMIHM, 1 TPhOX

BiIp13KIB (CTOPIH TPUKYTHUKA), IO IMOIIAPHO

CIIOJIYyYAIOTh Il TOYKH.

B

A

Puc. 54. Tpukryr-
Huxk ABC

TPpUKYTHUK IIO3HAYAETBhCS 3HaAKOM A
1 IIepeJIIKOM MOI'0 BEPIIMH y JOBLJIBHIN II0-
CJILIOBHOCTL.

Ha puc. 954 3o00pakeHO TPUKYTHUK
13 BepmimHamMmu A, B, C 1 cTopoHaMu
AB, BC, AC. llein1 TpPHUKYTHUK MOKHA

nmo3zgauuTun Taxk: ANABC, ABAC, ACBA
TOIIIO.



O3HauyeHHd

Kyrom Ttpuxkyraumka ABC npu Bepmuni A
Ha3uBaeThCca Kyt BAC.

RyT TpuKyTHHKa II03HAUAlOTh TpboMa OYKBaMmu (HaIIpU-
Kaan, «KyT ABC») abo omHle€0 OYKBOIO, IIIO BKal3y€ MOT0 Bep-
NINHY (HaopukJaan, «KyT A TpukyTHuUKa ABC»).

JIKIIIO BepIiImHaA JaHOTO0 KyTa TPUKYTHHKA He HAJEKHUTh
AKIVICb CTOPOHlI, TO KaMVTh, IO JAaHUU KYT IIPOTUJIEKHUU
I[11 CTOPOH1. B 1HIIOMY pas3l KyT € HOPHUJErjJuM OO0 CTOPOHI.
Tark, y tpukytHury ABC Kyt A — npuiaerjauun g0 ctoplH AB
Ta AC 1 nportujgexHuu cropoHi BC.

CTOpOHM M KYyTH TPUKYTHMHNKA YacTO HA3UBAIOTh MOI0 eJjie-

MEHTaMH.
O3HaueHHA
llepumerpoM TPMKYTHMKA Ha3M-
(0 BAa€THCA CyMa OOBMKHMH YCiX HOro
CTOPIH.

IlepumeTp — Bl I'PEILKOTIO
«IIepl» — HAaBKOJIO

1 «MeTpeo» — BHMIPIOIO —
BIUMI1PIOBAHUUN HaABKOJIO

Ilepumerp mo3HauaeTbcad OYKBOIO P.

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

Dyab-aKuil TpUKYTHUK OOMEXKYye UacTHMHY IJjomniuHu. BBa-
JKaTUMEeMO, II[0 TOUKU, AKl HaJeyKaTh Il 4YaCTHH1, PO3MIIIle-
H1l BCepeAVH]l TPUKYTHHUKA, a TOUYKH, AKl1 11 He HaJeXKaTb,—
[103a TPUKYTHUKOM.
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3riIHO 3 paHille JaHUMM O3HAUeHHAMWU, IBa BlIPI3KU
(KyTH) HaA3UBAIOTHCSA PIBHUMHU, AKIITO BOHM CYMIIIIAlOThCA Ha-
KJIagaHHAM. ¥ 3araJbHUMO IIe O3HAQUEeHHdd OJId JOBLIBHUX (PIryp.

O3HaueHHd

JIBi reomeTpuuHl (birypu HA3UBAIOTHCH
PIBHMMH, AKIIO BOHH CYMIIIAIOTHCS
HAKJIATAHHIM.

-
-

- e =
-

0

Puc. 55. @irypu F,
1 F, CyMIIar0ThCA
HaKJIaZaHHAM

Ha pucyHky 55 3o0Opakeno dirypm £F
i F, fdAxmo yasurtu, mo ¢irypy F, 300pa-
KeHO Ha IIPO30pPlu IIJI1BIIl, TO 3a JOIOMOI'OIO
HaKJaJgaHHA [1iel naiBku Ha ¢irypy £ (Tum
Yy 1HIIIUM OOKOM, PHC. 99, a, 0) MOXKHAa CV-
Mictutu Qirypum Fii Fo. ¥V TakomMy BHUIIAOKY
dirypu f; i F5 3a o3sHaueHHAM piBHIi. [1sa
II0O3HAYEHHA PIBHOCT1I (PIryp BUKOPUCTOBYV-
IOTh 3HAK MaTeMAaTUUYHOI PIBHOCTL «=». 3a-
nuc I, =F, osuauae «@irypa F; mopisHIOE
dpirypi Lo».

PoariagHeMo piBHI TPUKYTHUKMN '
i A{B;C; (puc. 56).

3a O3HAUEHHSM, TaKl TPUKYTHUKUI MOK-
Ha cyMlicTuTH HakJagaumHaMmM. OOueBuaHO,
III0 B pe3yJbTaTl HaKJAaJaHHS BlAIIOBI1IHO
CYMICTATHCA CTOPOHU M KYTU IIMX TPUKVYT-
HHUK1IB, TOOTO KOXXHOMY €JIEMEHTY TPUKYTHH-
ka ABC BigmomijaTuMe PIBHUHN €JEMEHT TPU-
kyrauka A;B;C;. lomoBuMoOcCs, II[0 B 3aluci

ABC

I IcuyBaHHsA TPUKYTHHKA, IO OOPiBHIOE ITaHOMY,
€ OJHI€I0 3 aKkcioM IiaaHlmeTpil. Ilio akciomy Ha-
BeJeHO B IO0IAaTKyV 1.



AABC =AA B C, mMu 0yneMo BIIOPSASKOBYBa-
T Ha3BU TPUKYTHUKIB TaK, 100 BEPHINHU P1B-
HUX KYTIB 3a3HAUYAJUNCA B IIOPAAKY BIIIIOBLJI-
HocTl. lle o3Hauae: akmo AABC = AA,B,C,,
TO LAV= A, LB/ B,, LC = LC(C,,
AB =AB,, BC=B,C,, AC =A,C,.

OT:xe, 13 pPIBHOCTI ABOX TPUKVTHUKIB
BUIIJINBAIOTH II1CTh P1BHOCTEM BIAIIOBIAHUX
eJIEMEHTIB: TpU — OJd KYTIB 1 TPU — IOJd
ctoplH. Ha pumcyHKax BIAIIOBIZHO pPI1BHI
CTOPOHM 3a3BUUYaM II03HAUYAIOTh OJHAaKO-
BOIO K1JBbKICTIO PMCOK, a BIAIIOBIJHO P1BHI
KYTH — OJHaAKOBOIO KIJIBbKICTIO OVKOK
(puc. 560).

A Yy npaBUJIbBHO, IO TPUKYVTHUKM, AKI
MalOTh BI1AIIOBIJHO P1BH1 CTOPOHU Ta KYTH,
CyMlITalOThCA HakJagaHHAM!? Ym MoKHA
3a P1BHICTIO JeAKHNX BIAIOBIIHHUX €JIEMEH-
TiB JOBECTU PiBHICTHL CAMUX TPUKYTHUKIB?
BigmoBicTu Ha 111 IUTAaHHS CIIPOOYEMO OgaJl.

SallUTaHHA M 3aaaui

186.° Ha npamiii Do3HAYEHO TPU TOU-
KI1. U MOXKYTH III TOUKU OyTH
BepHIMHAMU TPUKYVTHUKA?

187.° V¥V tpurkyrHuxky KMP Ha3BIiTh:

a) KyTH, OpuJjerJi go croporm M P;
0) KyT, OPpOTHJEXKHUU CTOPOH1I KP;

B) CTOPOHY, IIPOTHUJEXKHY KYTY K;
I') CTOPOHU, IIpuUJerJl mo kyra P.

L

AT C

Puc. 56. Tpukyr-
Huku ABC 1 A, B,C,
P1BHI

|
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188.°
189.

190.

191.

192.

193.

36

JIBa TPUKYTHUKHU piBHiI. YUy piBHI IXHI nmepuMeTpu?

IlepuMeTrpn ABOX TPUKVTHHUKIB PiBH1I. Y1 000B’sA3K0OBO PiBHI
caMl TPUKYTHUKN?

Bigomo, mo AABC=AA B C . Yu o3Hauae 1e, II0:
a) ACAB=ACA B,

6) AABC=AAC B.?

Binomo, mo AABC=ADEF. Ha3BiTh:

a)

0)

KVT, AKUU y Pe3yJbTaTl HaKJaJaHHA TPU-
KYVTHHUKIB CYMICTUTBHCA 3 KyTOoM K;
CTOPOHY, fKa B pe3yJbTaTl Ha-
KJIaJaHHA TPUKYTHUKIB CYMIC-

TUTHCA 31 cTOpoHOIO AC;

KyT, AKUU OOplBHIOE KyTy C;

CTOPOHY, IIIO IOP1BHIOE CTOPOH1 DE.

(A

H

3acobamu nporpamm Geogebra, DG um immioro rpadgiuHoro
pegakTopa HakKpecJlTb TpuKyTHUK ABC.

a)

0)

BumipanTe cTOpoHN TPUKYVTHHKA Ta OOUMCJLTH HMOTIO IIe-
PHEMETDP.

SMiHITE moJio)KeHHsa Toukmu C. [loB)XHMHaA AKOl CTOPOHU
TPUKYTHUKA He 3MiHuJaca? OOUYHUCIITH IIepuMeTP OTPH-
MaHOI'0O TPUKYTHUKA.

Haxpeciaite TpukyTauk ABC 1 BUPIKTe HOTO.

a)

0)

3a JOIIOMOT0I0 OTPUMAHOI0O ITadJI0Ha HAaKPECJITh TPUKVT-
HuUK MNK, 1110 goplBHIOE TPUKVTHUKY ABC.
IIpukaaniTe maodsoH o TpuKyTHUKa MNK Tak, 11100
Blapi3-Ku MN 1 AB cymictmancb, a Touku C 1 K Je-
JKaJay 110 pidHl 0okm Big npamol AB. O0BenlTh m1adJIOH.
IleperniTye pumcyHok no npaminn AB. Um 000B’s3KOBO
Toukn C 1 K maroTh 30irtucsa?



PiBens A

194.°

195.°

196.

197.

198.

199.

200.

&

Y Tpuryrauxry ABC AC=606 cMm, ctropoHa AB wMeHIIa,
Hi;x BC, Ha 2 cMm, a crtopoHu, npuJjeril g0 kyra C, piBHI.
SHAUIITh IIEePUMETP TPUKYTHHUKA.

Ilepumerp TpukyTHuka ABC popiBHIoOe 24 M, IIpHUUYO-
My AB =10M, a cropora BC BTpuui menma, Hi:k AC. HazsiTh
KYT TPUKYTHUKA, IIPOTUJICKHNN MOro HAMOLJBLIIINA CTOPOHI.

Binomo, mo AABC=AKMN. 3HanIiTh:

a) KyrT N, armo £C=125%

0) cropony AB, arkmo KM =11 cwm;

B) mepumeTp TpuKyTHuka KMN, akmo AB=11 cm,
MN =8 cm, KN =7 cwm.

Binomo, mo ABAC = AEFK.

a) HasBiTh HauOiabIU KYT TPUKYTHUKA BAC, AKIIIO HaAU-
OLJIBINNN KYT TPUKYTHUKA EFK € IPOTHUJIEKHUM CTOPO-
H1 EF.

0) HasBiTh HalMeHINIY CTOPOHY TPUKYyTHUKA FEFK, aKIIO

AB > BC > AC.
B) HasBiTh TPUKYTHHUK, 10 JOPiBHIOE TPUKYTHUKY ABC.

Ha puc. 57 tpukyrauxk ABC go-
P1BHIOE TPUKYTHUKY 3 BepIIINHA-

R
M1 B Toukax P, Q, R. 3akiHUITH
piBHicTr ANABC =A.... B
Tpuryrauxk ABC nopiBHIOE TpPH- o
KYTHUKY 3 BepHIMHAMH B TOY- 1

Kax X, Y, Z. 3danuiiiTrh pPiB- A

HICTh IIUX TPUKYTHUKIB, HAKIIO Pl 57
AB=Y7Z, BC=ZX, AC=YX.

IlepeksaniTh aHIVIIMCBKOIO ab00 1HIIIOIO 1HO3EMHOIO MOBOIO
TEePMIHUN «TPUKYTHHUK», «CTOPOHA TPUKYTHHUKA», «IIePHUMETP
TPUKYTHUKA», «KYT TPUKYTHUKAa». lloplBHAUTE onepKaHNU
pe3yJbTaT 13 IepeKJaJaMU 1HIINX YUYHIB Ta YUEHUIlb.
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PiBens b

201.

202.

203.

204.

2095.

206.

207.

208.

Bupil:xxkTe 3 apKylia mamepy 4o-
TUPU OJHAKOBUX @irypu. Ak
MOKHa BIEBHUTUCA B TOMY,
IIT0 BOHUM MOIMCHO OIHaAKOB1? K
MOKHAQ BHKOPHCTATU IIeUM CIIO-
cl0 He TIJIBKU [OJs IIePEeBIpKU,
a U [OJd CTBOPEHHSA OlJbIIIO]
K1JIBKOCTL (QIiryp, IO PlBHI
nanuM? Pos3magaronte orpumMaHil (pirypu B pidH1I KOJbLOPHU Ta
OTpUMAaMNTe 3aKJaIKU IJId HOiApyyHuKa 3 reometpii. OOMi-
HAUTECd 3aKJaIKaMU 31 CBOIMU APV3dAMU Ta IIOAPYVIraMU.

Toukun A, B 1 C je:xarb Ha OIHIN HnpdAMil, a Touka D He
JIeXnTh Ha npaMmin AC. CK1IbKM TPUKVTHHUKIB 13 BepIIINHA-
MU B JAaHUX TOUKAaX MOXKHA mooyaysBaTu?! 3poOiTh PHUCVHOK.

Y tpuryTaury ABC AB:BC:AC=3:5:7. 3HangiTh:

a) IepuMeTp TPUKYTHHUKAa, AKI0 BC =15 mwm;

0) HaAWMEHIIIy CTOPOHY TPUKYTHHKA, AKIO0 MOI0 IIepUMETP
nopiBHIOE 60 MM;

B) HAUOLJIBIIY CTOPOHY TPUKYTHHUKA, AKIIO0 PISHUIA OBOX
IHIITUX MOT0 CTOPiH AOP1BHIOE 4 MM.

Ilepumerp TpukyTtauka ABC npopiBHIOE 18 cM, IPpUUYOMY
AB+BC=12 cm, BC+AC=13 cm. Ha3BiTh KyTH, IPUJIETJIl
00 HAMOIJIBIIIOl CTOPOHM TPHUKYTHUKA.

Bigomo, 1mmo AABC=ADEF=AKMN, npuuomy L A=45° /F =
=80° M =55° 3HaAnUIITh HEeB1JOM1 KYTHU IIUX TPUKYTHUKIB.

Bigomo, mo AABC=ADEF=AKMN, npunuomy AB=9 cwm,
MN =8 cMm, P =24 cM. 3HaAUIITh HEB1IOM1 CTOPOHU ITMX
TPUKYTHUKI1B.

/ADEF

Yy MOKYTh OyTH PIBHUMHN TPUKYTHUKN, V AKHX HaAMO1JIbIIL
KyTHU He piBH1? BiamoBiapr OOI'DYHTYITE.

SIKIIIO mepuMeTpu OBOX TPUKYTHHKIB He PIBHI, TO U caMil
TPUKYTHUKHA He € plBHUMH. /loBenliTsh.



Pisens B

209.

210.

211.

212.

213.

214.

Binomo, mmo AABC=AKMN i1 LZA=/ZN. [loBeniTh, 110 TPU-
KyTHUK ABC Mae plBH1I KyTH, 1 Ha3BITH 1X.

Binomo, mo AABC=AKMN. Ha3BiTb HaIMEHIIINNU KYT TPU-
KyTHUKa ABC, akmaio B TPuKyTHuUKy KMN /K > /N, a KyT,
IPOTUJEKHUNU CTOpOoH1 KM, He HalIMeHIIIUI.

ITano TpukyTHUK ABC Ta TPUKYTHUK 13 BEpIIMHAMMN B TOU-
Kax X, Y, Z. Binomo, mo LA>/X, LA</LZ, LB>/Z.

Yu MOXKYTH JaHlI TPUKYTHUKHN OYTHU PIBHUMM?

Tpurkyrauk ABC 10piBHIOE TPUKYTHUKY 3 BepIIMHAMH
B TOUKax X, Y, Z. 3alIHuIlIliTh PI1BHICTh IIUX TPUKVTHUKIB,
aknio AB=YZ, LA</ZY, a Bci cTopoHU TpUKyYTHUKA ABC
MalTh P13H1 JOBXUHU.

TeopeTHuHUN MaTepla

* P1BHICTH B1JPI13KI1B
* PIBHICTH KVTIB

+ yMOBa ¥ BUCHOBOK TeOpeMN ﬁ

Sanaul

Ha cTroponax piBHuUX KyTiB B 1 B, BiAKJaJeHO PiBHI BIAPi3KMU
BA=BA i BC=B/C,. Y pesyabraTi HakJaJaHHA KyTu B
i B, ta Bigpisku BA i B/A, cymictuaucsa. Yu cyMicTATh-
cA B pe3yJbTaTi Takoro HawkJamgaHHaA Biapiskm BC i B,C.?

CroisnpHa CTOpPOHA ABOX CYMLIKHHMX KVYTIB ALIUTHh KYT MILXK
OicekTpucaMM IIMX KyTiB HaBmij. [oBeniTh, IO JaHl KYTH
IIPAMI.
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'iMHacTKa HAIOJIEIJIMBO TPEHVYETHhCS, IITO0 IIOKa3aTu Baro-
MUWH CIOPTHBHUM Ta XVIOXKHIU pe3yJbTaTi. BoHa IMOBTOPIOE
Ty caMy [OlI0 THCAY]l paslB, (PlialrpaHHO BlATOUYYE BCl PYyXWU,
KYTH MIXX 4YacTHHaAMH Tljaa, A0 MIJIlMeTpa BUBIPAE MICIA
KPIIJIEHHI CTPIUKM. A IIIO JO NOBXKXHNHU CTPIUKM — YU OyIe

BOHA OJHAKOBOIO, UM 11 JOBEIEThCA KOMKHOI'O pPas3y IIPHUCTOCO-
ByBaTHu 3HOB? BiamoBinpk mae reoMeTpis: 3a IBOMa CTOPOHAMMU
Ta KYTOM M1 HMMU TPUKYTHHUK BU3HAUYAETHCA OJHO3HAUHO.

3rifHO 3 O3HAUEHHAM PiBHUX (Qiryp ABa TPUKYT-
HUKWN € PIBHUMM, AKIIIO BOHU CYMIIIIAOTHhCA HaKJIa-
DaHHAM. AJle Ha ODpaKTUIIl HaKJIACTU OAUH TPUKYT-
HUK Ha 1HIINUNM He 3aB)XIM MOXKJIMUBO. Hanpukiaan,
V TaKHNHN CIIOci0 He MOKHAa IIOPIBHATH OBl 3eMeJIbHI
miaaagy. OTike, BUHUKAE HEOOX1THICTHL 3BECTU IIU-
TaHHA IIPO PIBHICTh TPUKYTHUMKIB IO HNOPIBHAHHA 1XHIX
CTOP1H 1 KyTiB. AJjie uu Tpeda OJisd BCTAHOBJIEHHS PI1BHOCTI
IIOPiBHIOBATHU BCl IIIiCTh €JIEeMEHTiB TPUKYTHUKIB? AKIIo Hi, TO
K1l caMe eJIeMeHTHU ABOX TPUKYVTHHUKIB MalOTh OYTH B1AIIOB1THO
PIBHUMU, HOI00 Il TPUKYTHUKHN Oyam piBHMMU? BigmoBiapsr Ha
Ile INTaHHA JAl0Th O3HAKM PIBHOCTI TPMKYTHMKIB.
IloBegeMoO mepiiy 13 IIUX O3HAaK.

Teopema (mepmia o3HaKa PIBHOCTI TPUKYTHHUKIB —
3a IBOMAa CTOPOHAMM M KYTOM MIsK HMMM)

AKIIO AB1 CTOPOHM M KYT MIK HMMM OJHOIO TPMKYTHHUKA BIlJ-
IIOBITHO JOPIBHIOKOTH ABOM CTOPOHAM 1 KYTYy M1 HHUMM 1HIIIO-
o TPUKYTHHKA, TO TaKl TPMKYTHUKHU PI1BHI.
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JloBemeHHs

Hexann pmamo Tpuxkytuuku ABC B
i ABC, v akux AB=AB, AC=AC,
LA=/LA (puc. 58). [losememo, III0 ‘é
AABC=AABC.. A pl
Ockinbkm ZLA=/ZA, TO TPUKYT- i
HuK A, B,C, MOXHa HaKJACTH Ha TPU- By

KyTHUK ABC Tak, mo0 Touku A 1 A4,

cymicrunucsa, a cropouu AB i AC, A
HakJgaaucsa Ha npomeni AB i AC signo- !
BigHO. 3a ymoBoto AB=A B, i AC=A,C,,
OT:Ke, cTopoHa A, B, cymicTUTBCA 31 CTO-
pouoio AB, a cropona A,C, — 3i cTopo-
Ho0 AC. Toxi Touka B, CyMICTUTBCS 3 TOU-
Koo B, a Touka C, — 3 Toukoo C, TOOTO
cropouu B,C, i BC TaKoX CyYMiCTATHCS.
OT:Ke, y pel3yJbTaTl HaKJaLaHHSI TPUKYTHUI-
ku ABC i A B/, cymicTarbca IIOBHICTIO,
T00T0, ANABC=AA B C, 3a O3HAaYeHHAM.

Teopemy moseneHo.

Puc. 58. Tpuxkyr-
uuku ABC 1 A B,C,
P1BH1 3a IBOMA
CTOPOHAMU U KYTOM
M1yK HUMH

Jamada
Bingpiskm AB 1 CD mnepermHa-
IOTbC B TouIll O, gsKa € cepeguHOIO

KOXXHOTr0o 3 HuX. JloBemiTh PI1BHICTH
TPpuKyTHUKIB AOC 1 BOD (puc. 59).

2 D
Po3B’a3aHHA Puc. 59
Y rtpurytaukax AOC 1 BOD AO = BO 1 CO = DO 3a
ymoBoio, LAOC = ZBOD 3a TeopeMOI0 IIPO BepTHUKAJIbHI
KyTu. Orixe, A AOC = ABOD 3a nepmnio0 03HaKOIO0 PiBHO-
CT1 TPUKYTHHKIB.




92

IlpakTnuHe 3HAUEHHA OOBEIEHOl TeOpeMM OYeBHIHE 3 Ta-
KOI'o IPpUKJAaIy.

Hexalr Ha MiciieBOCT1I HEOOX1THO BU3HAUUTH BlIACTAHL MIXK
ToukaMu A 1 C, nNpaAMHHN OPOX1A MK AKHMMN HEMOMKJINBUU
(pmc. 60). Ogue 31 crroco0iB BUMIpIOBAHHSA TaKWUIM: HA MicIie-
BOCT1 oOuMparmTh IIeBHY TOUKY O, 10 SAKOlI MOHAa [JICTATUCHI

3 Touok A, C, B, D, 1 Ha npomeHax AO 1 CO BiaKJaIamoTh
Binpiskum BO=A0 i DO =CO.

Puc. 60. BusmauernHda BincTaHl Ha MICIIeBOCT1 3a TOIIOMOTOIO
IIePIIIOl O3HAKU P1BHOCTI

BigmoBigHO 10 momepeagHBOl — 3amaul
ANAOC = A BOD 3a nepInoro 03HaKO0I0 PiBHOCTI
TPUKYTHUKIB. Toxal mykana Bincranb AC nmo-
pPiBHIOE BlacTaHl BD, aKy MOXHa BUMIPSTIH.

IIpoanHasmidyemMo mepIinny O3HAKY PIBHOCTI
TPUKVTHUKIB. 3TiTHO 3 HEI0 IJd JTOBeIeHHI
PIBHOCT1 IBOX TPUKYTHHKIB JOCTATHHO JTOBE-
CTH PI1BHICTH TPHOX IIap BIAIIOBIJHUX €JIEMEH-
T1B — JBOX CTOPI1H 1 KyTa M1 HUMMH. BHUMO-
ra IHioJo0 TOro, II00 piBHI KYTU 000B’SI3KOBO
JeXaJnu MI1XX PIBHHMM CTOPOHaMU, € IViKe
BAKJINBOIO.



Copasni, PO3TJISHEMO  TPUKYTHUKN
ABC i1 A B/, (puc. 61). Bornu He € piBHU-
MM, X0Ya MAaloTh OBl IIap¥W BlAIIOBIOHO P1B-
Hux cropin (AB=A B, BC=B/C_,), oCKiIb-
ku piBHi Kytm C i C, jgexarp He MiXK
PIBHUMM CTOPOHAMM.

3a JOIOMOTOI0 HaBEAEeHOr'o IIPUKJIAIY
MU IIOKas3aJjm, IO TBepI:KeHHdA «JlKIMo Bl
CTOPOHM U IEBHUM KYT OJHOI'0O TPUKVTHUKA
BIIIIOBIZTHO MJOP1BHIOIOTH [JBOM CTOPOHaAM
1 IIeBHOMY KYTY 1HIIIOI'O TPUKYTHHUKA, TO
TaKl TDUKYVTHUKU PiBHI» € XuOHMM. IHaKIIE
KaKyu4l, MU CIPOCTYBAJM IIe TBEPAKEHHS
KOHKPETHUM HOPHUKJIaIOM. Takuu OpuKJIanl,
3a JOIIOMOI'OI0 fKOI'0 MOKHa IIOKal3aTw,
IO SAKeCh 3arajibHe TBEPIKeHHS € Helpa-
BUJBbHNM, HA3MWBAETHCA KOHTPIIPHKJIATOM.
IIpuHnun 1moOyaZOoBU KOHTPIPH-

KJaay OJIs CIPOCTYBAHHA XMOHO-

Puc. 61. IIB1 cTopoO-
HII 1 KVT OBOX TPH-
KYVTHMKIB B1JIIIOB1JIHO
P1BH1, ajie caMl TPH-

KYVTHUKHN He P1BHI

'O TBEPIKEHHS NOCUTh IIPOCTUM: RonTprnipukaan — Bij JaTHH-
IIOTPIOHO B3MOIEJIOBATH CHUTYVA- CBKOI'O «KOHTPa» — IIPOTH

11110, KOJIM VYMOBa TBepIsKeHHdA
BIIKOHYETHCSI, & BUCHOBOK — HI.

300pa3muMO CXeMATHUUYHO CIIPOCTYBAHHSA TBEPKEHHS 3a J0-

IIOMOI'0I0 KOHTPIPUKJIALY.

TBepaKeHHsA KoHTpnpukKIan

Axmoio A, To B A, are He B

KouTpnpuk/jaagun BUKOPUCTOBYIOTBCA T1JIBKU HOJ9 CIPOCTY-
BaHHS HENPaBUJbHUX TBEPIKEHb, ajie He IJId JOBeIeHHs IIpa-

BUJIbHUX.

93



94

CopocTyBaHHA TBepA KeHb 3a J0-
IIOMOI'0I0 KOHTPIIPUKJIAI1B 3aCTOCOBY-
€ThCAd He TIIbKM B MaTemaruirl. He-
Xan, HAIPUKJIAL, LeXTO CTBEPIKVE,
III0 BCl IITaxXM, AK1 BOAATHCA B YKpal-
Hl, BOCEHHU JIeTATh y BuUpiu. lle TBep-
IKEeHHS MOJKHAa CIPOCTyBaTU, HAaBI-
BININ K KOHTPIPHKJAL TI'OPOOIIiB.
A copoctyBaTu TBepIKeHHA «B yKpa-
IHCBbK1M MOB1 HEMA€ 1IMEHHUKAa, Y AKO-
My HNAYTh II'SITh NIPUTOJIOCHUX IIO-

CIIlJIB» MOJKHA 3a ITOIIOMOI'0OI0 CaMOIO
CJIOBA «KOHTPIIPHUKJIAI».

3alnuTaHHAa ¥ 3axauvi

219.

216.

217.

218.

po

Y rpurytHukax ABC i A BC AC=AC, i BC=B/C, fdky
PiBHICTH HEOOX1MTHO IoJaTU OO YMOBH, IINMOO PiBHICTHL ITUX
TPUKYTHUKIB MOKHAa OVJIO JOBECTH 3a IEepIINoI0 03HAKOIO?

Y rpurytHukax ABC i A BC, AC=AC, i1 £C=/ZC,. fdxy
PIBHICTHh HEOOX1OHO IoIaTH OO0 YMOBU, IITOO PIBHICTH ITHUX
TPUKYTHUKIB MOKHA OYJIO JOBECTU 3a IIePIIOI0 O3HAKOIO?

Yu wmosxkHa crBepmkyBatu, I1mo - ABC=ADEF, gaxuio
AB=DE, AC=DF, L A=/LE?

AKIITO cyMa ABOX CTOP1H 1 KYT M1 HMMM OJHOT'O TPUKYVT-
HMKa BIAIOBIIHO MIOP1BHIOITH CYMl ABOX CTOPIH 1 KVTY
M1sX HMMM 1HIIIOTO TPUKYTHHKA, TO TaKl TPUKYTHUKHU P1B-
Hil. Y € mpaBuabHUM Ile TBepAskeHHA? HaBealTb KOHTP-
IIPUKJIAL.



‘(N

219. 3acobamu nporpamm Geogebra, DG um immoro rpadiuHoO-
r'o pelakTopa HaKpPecCJ1Th ABl1 HOPsSAM1, IO IepPeTHUHAaIOTbhCS
B Tourrl O.

a)

0)

BinkaaglTe Ha OOHIN HOpAMINM IO PidH1I OOKM BiI TOU-
ku O piBHI Bigpizku OA i OB, a Ha iHIIIA — pPiBHI Bif-
pisku OC 1 OD.

Coosayuits mociimoBuo Touku A, C, B i D. 3acobamMmu
[IpOorpaMu BUALIITH KOBTHUM KOJBOPOM OJHY IIapy PI1B-
HIUX TPUKYTHUKIB, CUHIM — 1HINY. J$IK JOBeCTH P1BHICTDH
TPUKYTHUKIB y mapi?

220. Haxpeciaite TpukyTEuk ABC.

a)

0)

PiBenp A

Bing npomena AC sBigkaanite KyrT CAM, 1110 TOPiBHIOE
Kyry CAB, tak, mo0 Toukm B 1 M jgexxanum 1o pisHI
Ooku Binm mpamol AC.

Ha npomeni AM BinkaanlThb BiApidok AD, 1110 TOpPiBHIOE
Binpidky AB. Cooayuits Touku D 1 C.

IloBeniTh piBHiCTH TPUKYTHUKIB ABC 1 ADC 3a 1mepiioo
O3HAKOI0 PIBHOCTI TPUKVTHHUKIB. K Tpeda IeperHyTu
PUCYHOK, IIIO0O JOBECTM PIBHICTHL IIMX TPUKYTHUKIB 3a

OBHAUYEHHAM?

221.° 3a pmamumum puc. 62 ngoBemiTh PiBHICTH

TpukyTHUKiB ABC i A BC,.

B B,
A 8 3 A, 8  C

Puc. 062
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2.9

223.°

224.

2295.

2260.

227.

Ha puc. 63 <LBAC=/XLDAC, AB=AD. JloBeniTh piB-
HicTh TpukyTHUKIiB ABC 1 ADC.

Ha puc. 64 LABD=/ZCDB, AB=CD. JloBenmiTh piBHiCTB
TpukKyTHUKIiB ABD i CDB.

B
B G
A D
D
Puic. 63 Puc. 64

Yepe3 Touky DD — cepeauHy Biapidka AB — 1mnIpoBeleHO
npamy CD, nepuneHaukyasapuy no AB.

a) JHosenmiTh piBHiICTH TpuKyTHUKIB ACD 1 BCD.

0) 3dHaugiTh HOB:KMHY Binpiska BC, aximo AC =3 cM.

Y tpurkyrauxry ABC AB=CB, £ZA=/C. Touka M — ce-
peauna cropouu AC.
a) JoBeniTh piBHiCTHL TpuKyTHUKiIB ABM i CBM.

0) 3maungite KyTr ABM, axmio £LCBM = 25°.

3a IJOIIOMOI'0OI0 PUCYVHKA-KOHTPIPHUKJALAY CIPOCTVITE TBEP-

IsKeHHS:

a) gaknio Touka C JeXUThb Ha IpoMeH1 AB, ToO BoHA JIEKUTD
MixX Toukamu A i B;

0) AKIMO ABa PiBHI KYTH MAalOTh CILJIbHY BEPHINHY, TO IIl
KVTH BEepPTHUKAJIbHI.

3a JOIIOMOTI'0I0 PHUCYVHKAa-KOHTPIIPUKJIAAY CIPOCTYUTE TBEP-

IKEeHHS:

a) axiro npoMins OC pinutes tynun Kyt AOB Ha nBa KyTH,
TO O0uABA Il KYTU € T'OCTPUMMU;

0) AKIIO ABa IIPOMEH1 He IMepeTHHAITHCA, TO BOHH IIapa-
JIeJIbHI.



228. IlepekaaglTh aHIVIIMCBKOIO a00 1HIIIOIO 1HO3EMHOIO MOBOIO
(hbopMyIrOBaHHS IIEePIIO]l O3HAKHM PIBHOCTI TPMKYTHUKIB. 3a He-
00X1IHOCT] IIPOKOHCYJIBTYUTECA 3 YUUTEJIeM 1HO3eMHOI MOBI.

PiBens b
229. Ha puc. 656 AD=AE, BD=CE. Ilosenith, mo £B=/C,

230. Ha puc. 66 Touka C — cepeguHa Binpiska AE, AB=DE,
/1=/2. ToBeaits, mo BC = DC.

A B D
D E
1 2
B C A C E
Puc. 65 Puc. 66

231. Y tpukytaury ABC £ A=/C. Ha croponax AB1i BC Bifx-
KaageHo piBHi Bigpiskum AA, i CC, BigmoBigHO. SHAUIITH HO-
B)KuHY Bigpiska AC,, axmuio CA, =14 cwm.

232. Y tpuxkytHuky ABC AB-=CB. Bicexktpuca Kyra B mepe-
trHae ctopoHy AC B Tourmi D. 3HaAUAITL OOBXKUHY BiAapis-
Ka AD, aximo AC =8 cwM.

233. Bigomo, mo AABC=AA B C,. Ha cropo-
Hax AB i A, B, BiIKJIageHO piBHI BiApis- )
ku AD i A D, BignoBiguo. [loBeaiTh, IO
ANACD=AACD..

234. Bigomo, mo AABC=AAB.C,. Touknu
D i1 E — cepegunu cropin AB 1 BC,

a Touku D, 1 E, — cepeguHu CTOPiH
A B i B/, BigmoBigHo. [oBeaiTh, IO
DE =D, E,.
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239. IIporyaaurecsa 3 ogJHOKJACHUKA-
M Ta OJHOKJIACHUIIAMI CBOIM
HaceJeHuUM IIYVHKTOM. Peani3yu-
Te Ha IIPaKTHUIl 11el0 HeIIpaMO-
IO BUMIPIOBaAHHA BlJACTaH1I MIXK
HeJOCTYIIHUMU OO0 €eKTaMU HAa
MiciieBoCcTi. 3a HeoOX1IHOCT1 BU-
KOpHUCTAUTEe PYJIETKY. JSHIMITH
HeBeJIMYKe BlJeo IIPO Bally
«T'€OMETPUYUHY IIPOTVJIAHKY » .
3po0iTh BHCHOBKM IIPO HIPHUYU-
HII, 4Yepe3 dK1 BapTO BHUBYATHU
reoOMeTpPl0 B IIIKOJII.

230. 3a ITOIIOMOI0OI0 PHCYHKA-KOHTPIPHUKJAAY CIPOCTYUTE TBEP-
IKeHHd:
a) AKIIMO IpdAMa IapajejJbHa CTOPOH1 TPMKYTHUKA, TO BOHA
IIepeTruHae OBl 1HIII1 MOT0 CTOPOHIN;
0) dKIIIO ABa KYTHM MAIOTh CILJIBHY CTOPOHY M V CYyMl CKJa-
naroTh 180°, To Il KyTHU CYMIsKHI.

237. 3a JOIIOMOTI'0I0 PHMCYHKA-KOHTPIPUKJIALY CIPOCTYHTE TBEP-
IsKeHH:
a) SAKIIO0 IpsaMa IIepeTHHAae OAMH 13 ABOX HapaJjejIibHUX IIPO-
MEH1B, TO BOHA IIepeTHHAa€E 1 IPpYyruil IPOMIHb;
0) dAKII0 OlCeKTpPHCHU ABOX KVTIB € NOIOBHAJBHUMU IIPOMeE-
HAMH, TO II1 KYTHU BEepPTUKAJbHI.

Pisens B

238. Y tpurytHuxky ABC AB=CB. bicekTpuca Kyta B mnepe-
tTuHae ctopoHy AC B Toumni D. JloBemiTh, 110 mnpami AC
1 BD neprneHAUKVJISAPHI.

239. Yepes cepeauny Binpizka AB npoBeneHo npamMy [, meprneH-
IUKYJAApHY A0 npsamol AB. JloBemiTh, IO KOKHA TOUYKa
npsamMol [ piBHoOBigmageHa (JeXHUTh Ha OJHAKOBLIM BlAcTaHi)
Binm Touox A 1 B.



§ 8. lNeplwa o03HaKa PIBHOCTI TPUKYTHUKIB Ta 1l 3aCTOCYyBaHHA

[TloBTOPpEHHA nepen BUBYEHHAM §9

TeopeTnuyHuu Martepiaj

« TeopeMa IIPO CYMIKHI KYTH
Ta HACJJ1IKHU 3 Hel
* IIePIEeHINKVIAPHL OpaMi

Janaui

240. YaBIiTh, IIIO HA PHUCYHKY 300pake-
HO Iapy CYMIKHHX KVYTIB 1 IxHI
O0icekTpucu. Jlka HanOlJabIIa KiJIb-
KiCTh OPAMHUX KYTIiB MOXKe OyTH
Ha TaKOMY PUCYHKY?

241. Ha croponi BC tpuxkytuumka ABC mno3Ha-
yeHo Touky M, npuuomy ABAM =/ ACAM.
SHauIiTh rpanycHi mipu kytiB AMBi AMC.
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OnH1€I0 3 HAWUMNONIMPEHIIINX V CBITI CHOPTHUBHUX KOMAaHIHUX
irop € ¢dyToosa. Manke KOXKHUI 13 Bac AUBUBCA (PYyTOOJILHUII
MaTud ab0 B3arajil BOOJIIBa€e 3a yJjo0JieHy kKomaHAy. MaOyTh, He
ICHY€ TOT0, XTO He UyB XO0U OM pa3 y JKHUTT1 CJIOBO «IIE€HAJbLTL»,
sAKe BBeJu A0 pyTOoabHUX IIpaBu aX v 1891 pori. A ym Bci
B 3HA€ETe, IO M AY [JId HaHECeHHs yIapy KJIaAyTh Ha BlJCTAaHI
piBHO 11 M Bix jixil BopiT? IIlo0 BuKOHaTH II0 Aif0, Tpeba 3a-
CTOCYBAaTU I'€eOMETPUUH] IIOHATTA — IIePHeHINUKYJIAP Ta BlACTaHb
Bl TOYKH OO IIPSAMOL.

O3HaKku pPIBHOCTLI TPUKYTHHUKIB 3aCTOCOBYIOTBLCH

He TLIbKHU IJId PO3B sdA3yBaHHA 3ajad, ajJe U IJda JO-
BeleHHA HOBUX TI'€OMETPUUYHUX TBEPIKEHb, 30KpeMa
1 TUX, V (POPMVJIOBAHHAX AKHUX He 3TalyeETbCA TPU-
KYTHUK. [loBemeMO 3a MOIIOMOI'OI0 IIEPIIIOl O3HAKM PIBHOCTI
TPUKYTHHUKIB TEOpeMy IIPO OPAMY, IO IPOXOIUTH Ueped JaHy TOUKY

IIJIOIIIVHN IIEePIEeHIUKYJIAPHO 0 AJAaHOl IIPAMOL.

Teopema (IIpo 1ICHYBAaHHA 1 €IUHICTD
NIePIHeHIUKYJIAPHOL IIPIMO]1)

Yepes3 Oyap-AKy TOYKY IJIOIIMHU MOKHA IIPOBECTHU
NPAMY, HEePIEHIMKYJIIAPHY T0 JaHOI, 1 TIIBKU OIHY.
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Ilepir HIXK moBOAMTH II0 TeOpeMy, IIPOAHAJII3YEMO 11 (hop-
MVJIOBaHHsA. TeopeMa MICTHUTHh IBa TBEPIKEHHI:
1) icHye mpsama, [0 OPOXOAUTH Uepeld JaHy TOUKY ILJIOIIUHU
1 € IePIeHANKYIAPHOIO 0 JAaHOL IPAMOI;
2) Taka IpsaMa €IuHa.
Ilepmme TBepa:KeHHS TeopeMHu TOBOPUTH IIPO I1CHYBAHHSA

IPAMOl 3 OIMCAHUMH BJIACTHUBOCTAMM, APyre — IIPO 11 €0M-
HicTh. KOKHe 13 IIMX TBepAsKeHb HEeO0X1JHO ITOBECTH OKPEMO.

JloBemeHHA
PosragHemMo cnodyaTkKy BUIIAIOK, KOJIU
nmaHa TOYKa He JIeKUTh Ha OaH1W OPSMIN.

A

1) IcayBanua. Hexau nano npamy a 1 TO4-
Ky A, III0 He JIeXKUTh Ha Iin npsamin. Obepe-
MO Ha mpamiyl a Touku B 1 M Tak, 1100 KyT
ABM 06yB roctpum (puc. 67).

3a JOIIOMOI'OI0 TpaHCIOPTHPAa BiaKJaze-

Mo Bix mpomens BM kyr CBM, 1mo fA0piB-  pyc 67. [Ipama AA,

Hioe ABM, Ttak, o0 Touku A 1 C Jjexkanm
10 pi3Hl Ookm Bla npamol a. Ha npomeni
BC Bigxaamgemo Biapisok BA, 110 JOpiBHIOE
Binpisky BA, i cmoamyummo Tourku A i A.
Hexait D — Touka mepeTuHy Bigpiska AA,
3 IPSAMOIO d.

IIPOXOINUTEL Uepes
TOUKY A 1 IIepIeH-

MOl a

Posriagumemo TpuryTHUKU ABD
i A, BD. BoHu MaioTh CHiJIBEHY CTOPOHY
BD, a ZABD=/ABDi BA=BA, 3a
nmooygosow. Omxe, AABD=AA BD
3a IIEepIIIOI0 O3HAKOIO PIBHOCTI TpPMH-
KYTHUKIB. J3BlICH BHILINBAaE, IO
LADB=/ADB. Ane 1ui KyTu Ccy-
MI13KH1, TOMY 3a TEOPEMOIO IIPO CYMIXK-
HI KytTu L ADB=/ADB=180°:2=
=90°. Orixe, npama AA, meprIeHINKY-
JAPHA OO0 IIPpAMOl da.

IUKYJIAAPHA 40 IPA-
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2) €nmHICTE. 3aCTOCYEMO METOJ HOBEeAEeHHs BlJ CYIIPOTHUB-
HOTI'O.

Hexaii uepe3d TOukKy A mpoxoaATh ABI mpami b 1 b, mep-
IeHAUKYJIAPHL 4o npamol a (puc. 68). Toxal 3a TeopeMoro IIpo
nBi mpaMi, mepmeHAWKYJIAPHiI 40 TpeThoi, b|b. Ajne me He-
MOKJIMBO, OCKIJNbKHU mpaAmMi b 1 b, mawTh coiibHY TOURy A.
OT:xe, Halle IPUNYIIeHHA X10He, TOOTO IpsaMa, 10 IPOXOAUTH
yepes3 TOUKY A IepHeHIUKYJISIPHO OO0 IIPAMOl a, eIWHA.

Temep posriagHeMO BHUIIAQIOK, KOJU TOUuKa A JIeKUTh HA
npaMin a. Big Oyab-aKo0l HDiBOPAMOI OPAMOIL @ 3 IIOYATKOBOIO
TOUKOI0O A MOKHa BIAKJIaCTH IpaAMHN KyT (puc. 69). 3Bincu
BUILJINBAE€ 1CHYBAaHHSA IIEPIEeHANUKVYJISAPHOL IIPAMOI, IIIO0 MICTUTH
CTOPOHY IIBOI'0 KyTaAa.

b b,
A
n, N A N Y O A A i
A a
a
Puc. 68. Jlo npunynieH- Puc. 69. Bing o0yab-axoi
HsS IIPO Te, IO IpAMl b II1BOPAMOL IPAMOL a
1 b, HeplIeHUKYJIAPHI MOJKHAa BIIKJIACTH IIP-
IO IIPAMOL @ 1 IIPOXO- MUAU KYT

OIATHh Uepe3 TOUKYy A

JloBeJeHHs €IMHOCTI TaKol IPSAMOl IIOBTOPIOE ITOBEIEHHS,
ImogaHe Buillle. T'eopeMy JOBeIEeHO.

TBepa:KxeHHA IIPO 1CHYBAHHSA 1 €IMHICTH VYiKe 3yCTpluaiu-
csd HaAM B akKcloMax, ajie HeOOX1THICTh MNOBOAUTU 1X BUHUKJIIA
BIIepIIe. ¥ MaTeMaTHIl 1CHYE I[lJa HH3Ka TeopeM, aHaJoIrlu-
HIX OOoBedeH1N (IX HA3MBAIOTh TeopeMaMMU 1CHYBAHHSA 1 €IMHO-
cTl). 3araJJbHUM HOIAXiT IO TaKUX TEOpPeM IIOJIATracE B OKPEMOMY
IOBeIeHH1 KOKXHOI'O 3 IBOX TBePIsKeHb.



HeoOxigHicTE OBOX  OKpEeMUX
eTallB JOBEeJeHHd KapToMa MOKHAa
[IOSCHUTU TaK:. TBEPIIKEHHS « Y Ipa-
KOHa € roJjioBa» He O3HAuae, IO IId
rojoBa €amHa. JloBegeHHsA 1CHYBaH-
Hs II€eBHOI reOMEeTPUUYHOl PIrypu, AK
[IPpaBUJIO, OIUCYE CcIociO 11 oTpuMaH-
Hsa. €amHlcTh, 3a3BUUYaAll OOBOAATH
MEeTOJOM BlJ CYIIPOTHBHOTIO.

O3HayeHHA

IlepneHIUKYJIAPOM OO0 JAaHOI IIPAMOI, IIPO-
BeJeHUM 13 TOUYKuU A, HAa3MBAETHCA BIIAPI-
30K IIPAMOI, NEePIEeHIUKYJIAPHOl 0 TAHOIL,
OZHHUM 13 KIHI[IB SIKOro € Touxka A, a apy-
ruM (OCHOBOIO IEePIEeHIUKYJIIApa) — TOUYKa
IIepeTuHY IIUX IMPAMUX.

Ha puc. 70 Binpidox AB € 1mep-
IIeHIUKYJIAPOM 10 IIpAMOl 4,
npoBeneHuM i3 Touku A. Touxka B —
OCHOBaA IIbOTO IIEePHEeHAUKYJIAPA.

: ' 1 1 | TN
OCK1JIbKN 3a IIOIepPefHBOI0 Teope 7 =

MOIO Uepe3 TOUKY A MOKHa IIPOBEC-

TN €EJUHY IIPpAMY, IIEPIICHANKYVJIAPHY Puic. 70. Bl;[pl-
o0 IIPAMOlI @, TO BiApPiBoK AB —
€IUHUN IMEePHeHIUuKVJIAP MO0 IIpd-
MOl a, IpoBeJeHUH 13 TouKu A.

30K AB — meprneHgun-
KYJIAD 00 IPAMOl a
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3 JOBeJEeHOl TeopeMH BUILJIMBAE, IO 3 TOUKMH, SKa He Jie-
’KIUTh HaA JaHIU OpAMI1N, MOXXHa IOIPOBECTH MO0 OaHOl IPAMOIl
[IePIEeHINKYJIAP, 1 TIJIBKKX OIHWH.

Ile TBepm:XKeHHA HaA3WBAIOTh TEOPEMOIO IIPO I1CHYBAHHMA
1 €EIMHICTL IEepIeHIuKYyJadpa 10 IPAMOl.

O3HaueHHSa

BigcraHHIO BiJI TOUKH A0 NPAMOl, SKa He IMPOXO-
OIUTHh 4Yepe3 JaHy TOUYKY, HA3UBAETHCA TOBKMHA
MePIeHIUKYJIIpa, NMPOBeIeHOr0 3 JAaHOI TOUYKH
T0 DJAaHOI IPAMOL.

IHOM1 BlACTAHHIO Bl TOYUKHK OO IIPSAMOl HA3MBAIOTh CaM Ilen IIep-
neHagukKyaap. Orike, Biapidok AB (auB. puc. 70) € BigcTaHHIO Bif
TOUKH A JO IPAMOI 4.

3ajgada A
Touku A 1 C jexxarh IO OOAUH O1K

Blx mpamol a, AB 1 CD — BiacTraHl Bl A
IIX TOUYOK 10 IPSAMOIL a, mpuuomy AB =
= CD (puc. 71). HoBemiTh, 110 AD = B D a

= CB. Puc. 71

Po3B’sa3aHHA

Posramaaemo TpuxkytHukum ABD 1 CDB. Y HHUX CTOpPO-
Ha BD cninbHa, AB = CD 3a yMOBOIO. 3a O3HAUeHHSAM BiJ-
cTaHl B1a TOoukmu o Opamol AB 1 CD — mnepneHIUKYJIAPHU
no npamoi a, Ttooro LABD = ZCDB = 90°. Tomi AABD =
= /A CDB 3a nepIiiomo 03HaKO0I0 PiBHOCTL TPUKYTHUKIB. I3 mporo
BUIIJINBAaE, 1o AD = CB, uio 11 Tpeba 0yJO JOBECTH.
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SaNUTAaHHI M 3aaaul

242.
243.

244.

245.

246.

@
O
Y1 MOKYTH IBa KyTU TPUKYTHHUKAa OyTu npammummn? Yomy?

Ha npamim 1mo3HaueHO  TOUKY.

CK1IBKHKU dYepe3 III0 TOYKY MOKHAa

IIPOBECTH:

a) NOpPAMUX, HNEePHEeHAUKVIAPHUX 0
IaHOl IPAMOI;

0) HmepHneHIMKVJIAPIB OO0 HAHOIL IIPs-
MO1?

HYu 3M1HATHCA B1AIOB1Al, AKIIO TOY-

Ka He Je)XaTuMe Ha JaHIy npamin?

Cepen reomeTpmuyHHUX QIryp 13 3aJaHMMMN BJIACTHBOCTSIMMN
BKaK1Th Tl, AKl 1ICHYIOTh 1 € € IMHNMIU.

a) IIPOMiHb, JOIOBHAJBHUU 0 JAHOI'O IIPOMEHS;

0) BiIpi3OK, AKUM JOPIBHIOE TaHOMY BIAPI3KYV;

B) KYyT, CYMLKHHU 13 JAHHUM HEPO3TOPHYTHUM KYTOM;

I') KYT, BEPTHUKAJbHUUN JaHOMY HEPO3TOPHYTOMY KVTY.

Cepen reomerpmuHux @iryp 13 3aJaHHMU BJIACTUBOCTSIMU

BKAXK1Th T1, K1 1CHYIOTH, ajie He € €INHUMU:.

a) IIpaMa, napaJjejbHa JaHIU OPAMIN;

0) npama, 0 IPOXOAUTH Uepe3 TOUKY I103a JAaHOI0 IIPSAMOIO
1 € ImapaJjieJIbHOIO JAaHIU OPAMIN;

B) TOUYKa, [0 € KIHIIeM IaHOI'0 B1API13Ka;

I') TOYKa, I[0 A1JINTh JaHWHN B1AP130K HABIILII.

QA

IIpoBeniTs mpaAMYy a 1 mO3HAUTE TOUKY A, IIIO He JIeKUTHh HA

M1 IPAMIN.

a) S8a JOIIOMOIOI0 KOCHHIIA IPOBEIITH Uepel3 TOUKYy A 1mep-
NEeHAUKYIAp AB 0o JaHol npsMol. ‘s




0)

BumipainTe BigcTaHpb Blg TOUKU A 70 IpAMOl a.

ITozHauTre Ha maHin npdamin Touky C, ska He 30iraerhb-
cdad 3 TOuKoio B. Bumipsanurte Bi1Api3oK AC 1 HOPIBHAUTE
IOTO JOBXKMHY 3 IOBJKHHOIO Blapiska AB. BucJiaoBTe
IIPUIIYIIIEHHA IIPO pe3yJibTaTH IIOPIBHAHHSA JOBXXUHU BlJl-
pizka AB 1 NOB)KXHH 1HIIMX BiApPi3K1iB, IO CIIOJVUYAIOTH
TOUKY A 3 TOUYKaMHu IIPSAMOI a.

247 . 3acobamu mnporpamu Geogebra, DG um iHIIIOro rpadidyHoro
pegakTopa IPOBeAITHL NPpAMY b 1 mo3HauTe Ha HINM TOUKY B.

a)

0)

PiBens A

3a IOIIOMOI'0OI0 BCTAHOBJIEHOI IIporpaMU IIPOBENITH Uepes
TOUKY B npamy, DepoeHIUKYJIAPHY OO0 OpaMol b, 1 mo-
3HauUTe Ha Hill TOuKy A.

Ha npaminn b mo pisdHi 00KmM Big TOuku B BigKJIaIiThH
piBHIi Bigpisku BC i BD. Cooayuite Touku C1i D 3 Tou-
Koo A. Ym piBHiI TpuryTHuUkKu ABC 1 ABD? Yomy?

p

S’

248.° ¥V tpuxkyruury ABC ZB=90° HaspiTh
B1IP130K, AKNU € BlICTAHHIO:

a)
0)

Bigx Touku C mo mpsamol AB;
Bigx Touku A mo mpsamoi BC.

249.° Touxku A, Bi C He jgexaTh Ha ONHIH
npamii. Bigpisok AD — BizncraHb Bin TOUKM A 10 Ipd-
Mol BC. fxkuii Bigpisok € BincTauHIo Big Touku C no npamoi AD?

290. Yepes TOUKY Ha OJOIMMHI OIpoBeleHO TpU ONpamMl. CKIIbBKN
NIPAMHUX KYTIB MOMKe IIPU IbOMY yTBOopurtuca?! Po3ragHbTe
BCl MOJKJINBl BUIIAIKI.

201. Bigpiskn AC i BC — nepueHIUKYJIAPU, IPOBEIEH1 3 TO-
yokK A 1 B go mpamoi c¢. Uu moxkyTh Touku A, B i C He
JIeKaTu Ha ogHIN npaMmin? BigmoBigb oOI'pyHTYIHTE.
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Pisens b

252. Touka A je:XuTh Ha IpAMIN a, a Touka B — Ha npamiu b.
Binpizok AB — BijacTaHb Blg ToukKu A 10 mpsamol b 1 Bif-
CTaHb BlJ TOUYKU B 10 mpsamol a. Bu3HauTe B3a€eMHE PO3MI-
IITeHHsa npaMux a 1 b. BignmoBiab oOI'pyHTYHTE.

293. Ha miaomwuui gamo Touku A, B, C, D, E. BuzHaure, K1 4o0-
THPU 13 IIUX TOUYOK JieKaTh Ha OAHIU NIpAMIN, AKII0 BD —
BimcTaHb Big Touku B mo npamol AC, a ED — BilacTaHb Bl
Touku F mo npamol BD.

254. Binomo, mio AABC=AKMN 1 Binpidok AC — BilacTaHb BiJ
TOuKu A po npamol BC. dxkun B1API3OK € BlACTAHHIO:
a) Blg Toukum K mo mpamol MN;
0) Big Toukm M nmo mpsamol KN?

299. Bigomo, mo AABC=AABC, i Touka B JIeXKUTh Ha BiJIpis-
Ky CC,. fdkuii Bigpi3oK € BiACTaHHIO:
a) Big Toukum A mo npsamoi CCj;
0) Bim Touru C gmo mpamoi AB?

290. 3irpaiiTe 31 CBOIMM JIPY3siMU Ta
nmonpyraMu y ¢Gyroos. OOroso-
P1Th, AK 3a JOIIOMOTOI0 PVJIETKU
Ta MOTY3KH BUMIPATH BlICTaHBb
11 m mo JiHil BOpiT, ITOO0 OMTHU
neHaabTi. CripoOyiiTe 3acTOoCyBa-
TH JeKlIbKa ™meToalB. llpoana-
JIIBYUTE OTPHMMAaHl pe3yJbTaTHu.
SHIMITH Ta 3MOHTYUTE KOPOTKUN
POJIMK IIPO BaIlly I'PY Ta BUMI1PIO-
BaHHA BlJICTaHl1 OO JI1H1I BOPIT.

PiBensr B

297. Tourka D JeXNUTh ycepeanHl HEPpO3TrOpHYTOIro KyTta B. Biapis-
K1 DA 1 DC — BincraHl Bl Touku D Oo0 CTOPIH KyTa, IIPU-
yomy DA =DC i BA = BC. [loBeniThb, 1110 npoMiab BD — 0i-
ceKTpuca Kyra B.
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298.

299.

260.

201.

Touxka C — cepenuHa Biapisdka AB, Bigpidoxk DC — BlICTaHBb
Blx ToukmM D) mo npamol AB. JloBealTs, mjo npomiHb DC —
0icekTpuca xKyrta ADB.

IlepexsnangiTh aQHIJIIMCBKOIO 400 1HIIOI 1HO3€MHOIO MOBOIO
YMOBY IIomepenHbol 3agaul. CropucrauTecsa PISHUMU IIPO-
rpaMaMu-IIepergagadaM Ta IIOPIBHANWTE Pe3yJabTaTH IIlepe-
KJIaglB IIMX TEePMIHIB.

Bincranl Bing ceamny AHTOHIBKa U BliabHe OO0 IPSIMOl aBTO-
MaricTpaJjil JOPIBHIOIOTH O KM 1 7 KM BIAIIOB1IHO. YU MOXKe
BicTaHb M1X AHTOHIBKOIO Ta BlabHUM mopiBHIOBATHU 12 KM;
2 KkM? Binmosigb OOr'pYHTVUTE.

Bigpisku AA, 1 BB, — BijcTaHl B1J TOUOK A 1 B 10 mpaAMOl C.
3a AKO0l ymMoBHU OpaMl AB 1 ¢ OyAyTh HepHeHIUKYJIAPHUMN !
BigmoBigb oOI'pyHTYHTE.

QL

TeopeTHuHUN MaTepla

3amaui

202.

263.

1038

O3HAUEHHA TPUKYTHHKA Ta MOTI0 eJIEMEHTIB
P1BH1 TPUKYTHUKU

Y tpurytHuky ABC Touka M — cepemuHa ctopoHu BC.
IHei1 TOMKYTHUK HIeperHyJu 1o npami AM, npudoMy KyTH
AMB 1 AMC ra Biapisku MB 1 MC cymictuauca. Yu cyMic-
TATHCSA 3a TaKuUX YMOB KyTuu AMB 1 ACM ; Bigpisku AB 1 AC?

Bimomo, mo AABC=AA B,C,. Ha croporax BC i B,C, nux
TPUKYTHUKIB IMO3HaUeHO TouKu M 1 M, BiAmmoBigHO, IPU-
qgomy AABM =AA B M. .J[JoBexiTs pPIBHICTL TPUKYTHUKIB
ACM i1 A C M,



3apa3 1CHye 0Oararto I[1KaBHUX AU3aMHEPCHBKHUX IIPOEKTIB HEBEJIH-
KX, ajle OVyKe KpacuBHUX Ta 3aTUIIHUX OYVAMHKIB 13 Tepacolo.
II1Io6 BumOpaTm HOPOEKT, Tpebda pol3paxyBaTH, AKOIO Oyge BUCOTAa
Taxy B HAMBUIIINM TOUYI[l HaJd P1BHEM II1AJOIW IAPYIOro IIOBEpPXY.
JAKIT0O BUMIPATHU KYTU MLXX CXHJIAMM Jaxy Ta TEpacor, a TaKOX
IMUPUHY Tepacu, TO JajJil BCe PO3PaxXxoOBYEThCA 0e3 IIpolJeM.
Yomy? A TOMYy IO 3a OMMM JaHUMM BIANOBITHUN TPUKYTHUK
BU3HAYAETHCA OJHO3HAUHO.

Y mepmIii o3HAIll P1BHOCTI TPHUKYTHHKIB PIBHICTH
IBOX TPUKYVTHUKIB OyJIO JOBEJEHO 3a TPhOMAa eJIEMEH-
TaMH: JBOMAa CTOPOHAMM Ta KyTOM Ml HuMH. OgHakx
Ile He €IUMHUN MOYKJMBUM HAOIp eJieMeHTIB, P1BHICTH
AKUX TapaHTy€ PpPlBHICTh TPpuKyTHUKIB. llle oaun
TaKNM HaOlp — Ile CTOpOHA 1 HmpuJjeryi a0 Hel KYTH.

Teopema (apyra o3Haxka pPiBHOCTI
TPUKYTHHUKIB — 34 CTOPOHOIO
Ta IPUJErJIMMHA 0 Hel KyTaMHu)

JAKII0 cTOpOHA Ta NPHUJErJdl 0 Hel KYTH OJHOTO
TPUKYTHHKA BIAIOBIIHO JOPIBHIOIOTH CTOPOHI Ta
NPpMJEIrJIMM 0 Hel KyTaM I1HIIOr0O TPHUKYTHUKA,
TO TAaKl TPUKYTHHMKH PI1BHI.
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A C

1

Puc. 72. Tpuryr-
HuKu ABC 1 A,B.C,
P1BH1 3a CTOPOHOIO
Ta OPUJIETrJIUMN

IO Hel KyTaMu

JloBegeHHA

Hexait nano tpukytauku ABC1i A B,C,
y akux AC=AC, LA=/LA, ZLC=/LC,
(puc. 72). losegemo, mo AABC=AA B C..

Ockinbkm AC=A,C,, TO TPUKYTHUK
A B C, MoxXHa HaKJacTH Ha TPUKYTHUK
ABC Tak, mo0 cropona AC cymicTuia-
ca 3i cropomoio AC, a Toukm B i B,
Jexann 1mo onmH OiKk Big npamoi AC. 3a
ymoBoio LA=ZLA i LC=ZC,, ToMy CTO-
poHa A, B, HakJaaeTbcs Ha NpoMiHb AB,

a cropoHa C,B, — mua mpomiab CB. Togi
Touka B, — cnoinpHa Touka ctopin A, B
i C,B, — Jnexarume AK Ha npomeHi AB,

Tak 1 Ha mpomeHi CB, ToOOTO CyMiCcTHUTHCSH
31 CIIIJIbHOIO TOUKOIO IIMX IIPOMEHIB — TOU-
Koo B. Tomy cymicrarbcsa crtopoHu AB
i A B, a tako:xx BC i BC(C,. Otxe, y pe-

3yabTaTi HakJagaHHA TPUKyTHUKN ABC i A B,C, cymicTaThCcA
IOBHICTIO, TOOTO 3a o3HaueHHAM AABC=AA B C . Teopemy

TOBEIIEHO.

PoarigueMo npukJajg 3aCTOCYBaHHS APYTrol O3HAKU PiBHO-
CTl TPUKYTHUKIB AJs PO3B’s3yBaHHS 3aJadi.

Jamada

B

Ha puc. 73 /1 = /2, /3 = /4.

SHaugiTh KyT D, axmo £B = 110°.

110

Puc. 73




IIepm HIX HaBeCcTH PO3B A3aHHA IIl€l 3amadl, CIPOOYEMO
BIAIIOBICTH Ha 3alUTaHHsA: AK caMe Tpeda MIpKyBaTu, II100
3HAUTHU MIJIAX OO HHOTO?

1) Coouarky npoaHajidyeMo 3anumTaHHa 3agadl. Ham Heo0-
X1JHO 3HAUTU rpaaycHy Mmipy Kyra D. OueBmaHO, IO AJA
IILOI'0 CJI1J BHKOPHCTATH UYMCJOBl1 gaHl. Mm maemo Juiie
onHy Taky ymoBy: ZB=110° Orxxe, MOoXHA IPUIOYCTUTH,
Imo Kytu B 1 D maoTh 0yTH AKOCH IIOB’sd3aHl. JIK came?

2) 3ayBaXuMoO, 1110 KyTu B i D € KyramMu TpukyTHukiB ABC
i ADC BifmmoBifHO, IIPUYOMY O0OMIBA Il KYTH IPOTHJIEKHI
cropoHl AC. 3Bigcu BUHHUKAE iged IIpo Te, 110 Kytu Bi D
MOXYTh OYyTH PIBHUMM 1 1XHSA PIBHICTH MOKE€ BUILJIMBATH
3 piBHOCTI TpukKyTHUKIB ABC 1 ADC.

3) HacrtynmHuii KpoOK MIpKYBaHb: YU CIpaBll TPUKYTHUKN
ABC i1 ADC piBHi1? fknio Tak, To Ha IiacTaBl AKOI O3HAa-
K MOKHa [JOBeCTH 1x piBHICTH? TyT HaM JOIOMOMXYTh
il padl 3agadi — piBHocTi KyTiB: L1=/2, /3= /A4.
JAK BHU B)Xe 3HaeTe, OBl IIapW BIlAIIOBIAHO PIBHUX KVTIB
PO3IrJIAZAIThCA YV (POPMYJIIOBAHH]1 APYIrol O3HAKU PI1BHOCTI
TPUKYTHUKIB, TOOTO CJIiA cIIpoOyBaTm 3acTocyBaTH caMe 1l.

4) Jlidg ocTaTOYHOr'O BUM3HAUEHHSA XOIYy PO3B’sA3aHHA 3agavi
JINIIINJIOCS BIAIIOBICTY HAa 3alIMTAaHHA: AKUX IIle JaHUX HaM
Opakye IJsd 3aCTOCYBAHHS APYIol O3HAKHK PIBHOCTL TPUKVYT-
HUKIB? 3BIAKU IX MOXKHa pgicratu?! 3BepHEMO yBary, IIIO
Kyt 1 i 3 rpukyrtuurka ABC, a Ta-
KoK KyTu 2 1 4 tpukyrtHuxka ADC
e npumiaeraumMmu ngo cropoum AC, aka,
KPIM TOr'O, € CI1JIBHOIO CTOPOHOIO ITHUX
TPUKYTHUKIB.

Oriyxe, ILJIAX BHU3HAUEHO 1 JIUIMIAETHCS
TIJIBKM 3alllcaTU PO3B A3aHHS, IIOBTOPIOIOUU
MIPpKYBaHHSA Y 3BOPOTHOMY IOPAAKY — Big 4-ro0
10 1-ro mMyHKTY.
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Po3B’sa3aHHA
Posrnaaemo TtpuryTtHuku ABC 1 ADC . Y HHX CTOpPOHAa

AC cuoinpHa, £L1=/2, £3=424 3a yMOBOIO, 1 Ili KyTHU € IIPU-
geraumMu no croponm AC. Orixke, NABC = AADC 3a gpyroro
O3HAKOI0 P1BHOCT1 TPUKVTHUKIB.

Ryru B 1 D — BIAIOBIOHO P1BHI KYTH PIBHUX TPUKYTHMN-
KiB. Omixke, £ D=/B=110°.

Bignmosins: 110°.
o

3a3HAaUNMO, III0 B MIpPKyBaHHAX 1—4
MH IIOYMHaJM 13 3aluTaHHsS 3ajaul,
a IIOTIM BHKOPHCTOBYBAJX 11 YMOBH,
TOOTO WMINJIM «BlJ KIHIS OO IIOYATKYVY».
Y OaraTbOox reoMeTPHUYHUX 3aJadax caMe
TaKMHN CIIOCI0 MIpPKYBaHBb JO3BOJISIE 3HA-
NTY OPaBUJIbHUU ILJIAX 10 PO3B A3aHHAI.

3allUTaHHAa M 3axaudi

p

264. Y rpurkyraurkax ABC i ABC, /ZB=/B, /ZC=/ZC, ${ky
PIBHICTHP HEOOXIMTHO OodaTH OO YMOBHU, IIIOO PiBHICTE IIUX
TPUKYTHUKIB MOKHa OyJO JOBECTH 3a APYI'0ol0 O3HAKOIO?

269. Y rmpurytHukax ABC i A BC, AB=AB /A=/A,. {dxy
PIBHICThP HEOOXI1NTHO OoJgaTH OO YMOBM, IIO0 PIBHICTH IIUX
TPUKYTHUKIB MOXKHAa OYJIO JOBECTH 3a APYIOI0 O3HAKOIO!

200. Yu wMoxxHa cTBepaxyBatu, I1mo ANAABC=ADEF, armoo
AB=DE, LA=/D, L/ B=/F?
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207 . JAKIITO cTopoHA 1 cyMa IPUMJIEIJINX OO0 Hel KyTiB OJHOI'O TPU-
KYTHHUKA BIAIIOBIIHO JOP1BHIOITH CTOPOHL M CYMl IPUJIETJINX
10 Hel KVTIB 1HIIIOI'O TPUKYTHHUKA, TO TaKl TPUKYTHUKU PI1B-
Hi. Uu npaBmibHE IIe TBEpAKeHHA?

A

268. HaxpecisiTs roctpuil KyT A i mpoBeaiTh 1oro oicekrpucy AD.
a) Big nmpomens DA mo pisHi 60ku Big npsamol DA BigkJia-
IiTh PiBHI KyTH 1 mo3HauTe TouKu B i C — TouKu mepe-
TUHY CTOPiH IOOYIZOBaHUX KVTiB 31 cTopoHaMu KyTa A.
0) Yu piBHi TpukyTHuUKUu ABD i ACD? f{Ik e mosectu?

209. 3acobamu nporpamm Geogebra, DG abo imnmoro rpadiuHoOro
peJakTopa HaKpecJlTh TYyIuil KyT A 1 mpoBemiTh HMOro 0i-
cekTpucy AD.

a) IIpoBeniTs uepe3 Touky D npamy, HepHeHIUKYIAPHY IO
npamol AD, 1 mo3HauTte TOouku Bi1 C — TOUKU IepeTuHy
IIoOyJOBaHOl IPSAMOI 31 cTOpoHaAMM KyTa A.

0) SacobamMm mnporpamMm BUILJIITH CHHIM KOJBOPOM PI1BHI
TPUKYTHUKHN Ta YCHO OOBEIITh 1XHIO P1BHICTD.

&

270.° 3a gapumum puc. 74 noseniTh piBHiCTHL TpuKyTHHUKIB ABC
i ABC,

PiBens A
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271.9

Ha puc. 75 £LB=/ZC, BO=CO0. [loBeniTh PiBHICTbH TPUKYT-
Hukis AOB i DOC.

272° Ha puc. 716 LABD=./CDB, L ADB=/CBD. [loBenitTh piB-
HicTh TpuKyTHUKIB ABD 1 CDB.

B C B C
A D A D
Puc. 75 Puc. 76

273. Ha OicexkTpuci Kyra B mos3HaueHO TOUKY [), a Ha CTOpPOHAaX
Kyra — Touku A 1 C, npuuomy LADB = ZCDB. 3HanIiTh
noB:KUHY Binpiska DC, aximio DA = 8 cwMm.

274. Y tpuxkyrtuuxky ABC AB = CB, ZA = ZC. BicekTpuca Kyra
B nepermnae ctoporny AC y toumi M.

a) JoBeniTs piBHiCTH TpUKYTHUKIB ABM 1 CBM.
0) HoBenithb, 110 npami AC 1 BM neprneHIUKYJISAPHI.

2795. IlepekaangliTe aHTJIINCBKOIO a00 1HIIIOIO 1HO3E€MHOIO MOBOIO
bopMyJIIOBAaHHA IOPYIrol O3HAKM PIBHOCTI TPHUKYTHUKIB. 3a
HeoOX1TJHOCT1 HOPOKOHCYJBTYUTECd 3 VUUTeJIeM 1HO3eMHOI
MOBI.

PiBens b

276. Ha puc. 17 LA=/LF, LADE =
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=/FCB, AD=FC. ]JloBeniTh
piBHiICTP  TpHUKYTHUKIB ABC
i FED.




277.

278.

279.

280.

281.

Ha puc. 78 £LZBAD=/ZCDA,
LCAD =/BDA. JloBemiTb pPiB-
HicTh TPpuKyYTHUKIB ABD i DCA.

Y TtpukyTHuKy ABC Ha plBHUX
cropoHax AC 1 BC mnosHaueHO
TouKn D 1 £ BI1AIIOBIOJHO, IIPU-
yomy LCAE =/ZCBD. JloBeniTs,
imo AFE = BD.

A D
Puc. 78

Binpizku AC 1 BD neperunaroThbca B Toulll O, aKa € cepe-
nuHOI0 Biapiska BD, mpuuomy AB 1 BD, CD 1 BD.

a) JoBemiTh piBHicTH TpuKyTHUKiIiB AOB 1 COD.

0) SmHanmiTh moBxKUHY Bimpizka AC, axmo AO =4 cwm.

Ha OicexTpuci Hepo3TOPHYTOro KyTa A IIO3HAUYEHO TOU-
Ky B. IloBediTh, IO IpsaMa, fAKa IIepHeHIUKYJApPHa 10
0icekTpucu AB 1 mpoxXoAMTh uUepe3d TOUKY B, BiaTmHAaE

Ha CTOPOHAaXxX KyTa P1BH1 BIAP13KU.

BukopucToByrounm MaJIOHOK, Ha-
BUITBCA OyayBaTu OlCEKTPHCY
KyTa, BHUKOPHUCTOBYIOUM JIHIIIE
JIiHINKY. OOroBopiTh 3 OJHO-
KJaCHUKaMHU Ta OJHOKJIACHU-
IISIMU JOOBEIEeHHA BlAIIOB1IHOI'O
reomeTpuyHoro ¢axry. Ilomip-
KVUTEe Hal THUM, K MOXHa BU-
KOPHUCTATU I[I0 1J€el0 IJIA CTBO-
PEHHA eJIieMeHTa JIaHAIIa(PTHOI'O
nn3ariHy OlJd BalIoro OyAIMHKY.
3a HeOoOX1THOCTI IPOKOHCYJIIbTYH-
TeCd 3 JTOPOCJINMMU.
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PiBens B

282.

283.

284.

289.
286.

116

3a [JOIOMOIOK KOHTPIIPHUKJAAY CIPOCTYUTE TBEPHAKEHHI:
«JIKIITO CcTOpOHAa 1 ABa KYTH OJHOTO TPHUKYTHHKA ITOPLBHIO-
IOTh CTOPOHI Ta OABOM KyTaM 1HIIIOI'O TPHUKYTHUHKA, TO TakKl
TPUKYTHUKU PIBH1».

Y mn. 8.1 HaBeneHO CIIOC1O 3HAXOMKEHHS BlICTaH1 M1 TOU-
KamMu A 1 C Ha micneBocTi (amuB. puc. 60), 110 I'PYHTYETHCS
Ha 3aCTOCYBAHHI1 IIEPINOl O3HAKM PIBHOCT1I TPHKYTHUMKIB. 3a-
IIPOIIOHYUTE 1HIINM CIIOCi0 3HaXOIKEeHHS IIlel BiacTaHl HAa
IIiJCTaBl APYrol O3HAKM PIBHOCTI TPUKYVTHHUKIB. SHAUIITH
MOJKJIVB1 BaplaHTH PO3B’ sdI3aHHA 3aJaul B 1HTEpPHET1, OOI0BO-
PITh 1X 3 OJHOKJIACHHKaAMH Ta OJHOKJIACHUIIAMMU.

Tpukyrauku ABC i A B,C, piBai. Ha croponax AC i A(C,
nmo3HaueHo Toukm D i D, BigmoBimHO, nmpumuomy <L ABD =
= /A B D, Nosexits, mo BD=BD,.

Ha puc. 79 AABC = ADCB. Hosenits, mo NAOB = ADOC.
Ha puc. 80 AAOD = ACOE. Hosexnits, mo NABE = ACBD.

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



§10. [lpyra o3Haka piBHOCTI TPUKYTHUKIB Ta 1I 3aCTOCyBaHHA

TeopeTHdHUN MaTepiaJj

3aaaui

287.

288.

P1BHICTH BI1IAPI13KI1B

P1BHICTH KYTIB

ICHYBaHHSA 1 €IMHICTH
IIepIeHAUKYJIApa 40 IPAMOl

Binomo, mo AABC = AMNK, AB-= BC,
NK =MK. JloBeniTh, IIIO BCl CTOPOHU ITUX
TPUKYTHUKIB P1BHI.

Toukn C i D nexarb mo pisHiI Ooxkm Big npsamol AB,
npuuomy ZCAB=/ADAB, ZCBA=/DBA. Cepen TpPUKVT-
HIKIB, BepIIMHaAMHN SAKHNX € JaHl TOYKH, Ha3BITH Ti, IIIO

000B’A3KOBO MAaIOTh OBl PiBHI cTOpoHU. BigmoBigb 0OOI'pPYH-
TYUTeE.
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§11. Bugn TpUKyYTHUKIB.

PiBHOOepgpeHunn
TPUKYTHUK, NOTO
B/IACTUBICTb Ta O3HAKa

Y HAIIl CTPIMKUNM Uac yce CTaHOBUTHhCA MOO1IbHUM. PaHint Oyam
JINIIIE BeJInUye3Hl Oy IiBesbHI KpaHHu. Temep 4acTo MOMKHA 3yCTPI-
TH JIETK1l KO3JIOBl KPaHHU, K1 MOXXHa IIepeMI1IyBaTu, IIPUKJIA-
nalouYn HeBeJIMKi 3YCHILIA. 3aBAAKU YOMY I KOHCTPYKIILA MO-
OlabHA, aJie JIETKO 3aKPiIlIoeThbcsa Ta 1o0pe TpuMaeTbea? Tomy
1110 CTIMKM OIIOP KPpaHa VKPIIJIeHl CUMETPUUYHUMU eJeMeHTaMM
3 MIIIHOI cTaJjJl, SAKl1 CTBOPIOIOTH PIBHOOEApEeHl TPUKYTHHUKH.

11.1. Bnan_TpUKyTHUKIB.

PiBHOOGARPEHUN TPUKYTHUK

TpuKyTHUK, V AKOI'O BCl CTOPOHUM pP13H1, Ha3MBAa-
€EThCA PI3ZHOCTOPOHHIM. ¥ 3ajadax OO0 IIOIepenHIxX
nmaparpaiB yiKe 3yCTpluaBCd TPUKYTHUK 13 PIB-
HIMI CTOPOHaAMM. TakKl TPUKYTHUKMN MAaIOTh HU3KY
0COOJIMBOCTEN 1 3a4CJAYIOBYIOTh Ha OKPEMUI PO3IJIAL.

O3HaueHHA

TpuKyTHUK HA3UBAETHCA PIBHOOEIPEHMM, —
AKII0O B HHOI'O AB1 CTOPOHM PiBHI.

| "\
IIBi piBHI CTOPOHM PiBHOOGEAPEHOrO TPUKYT- _

HUKA HA3WBAIOThCA OIYHMMM CTOPOHAMM, 4 Tpe- & C

T cTOpoHa — ocHoBOr!. Ha puc. 81 3o0Opaxke-

HO piBHOGenpenuit TpukyTHuK ABC 3 6iummmu  Puc. 81. Tpu-

cropoHamMmu AB i BC Ta ocuoBoo AC. - KyTHUK ABC —
- piBHOOeIpEeHUIT

! THomi B HOBiJIBHOMY TPUKYTHUKY OHYV 31 CTOPIH TAKOMK :.?r ocHOBOIO AC
Ha3WBAITHh OCHOBOIO. |
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O3HaueHHd

(/ TpUKyTHUK HA3MBA€ETHCA PIBHOCTOPOHHIM,
JKIIO B HHOTO BCl CTOPOHU PI1BHI.

3a3HaulMO, III0O P1BHOCTO-
POHHIN TPUKVTHUK (puc. 382)
TaKO)X € PIBHOOeIPEHHM, IIPH-
YoMy OVIb-fK1 AB1 MOTO0 CTOPO-
HII MOKHa BBaKaTu OIUHMMMN.

JlToBegeMo BJIACTHBICTH P1IBHOOEIPEHOI'O0 TPU-
KYTHNKAa, AKa IIOB dA3yY€ PIBHICTH MOT0 CTOPIH
13 P1BHICTIO KYTIB.

Puc. 82. PiB-
HOCTOPOHHI1N
TPUKVTHUK

Teopema (BaacTuBICTh KYTIB
PIBHOOEIPEHOT0 TPUKYTHHUKA)

Y piBHOOEeApPEHOMY TPHKYTHUKY KYTH IIPH

OCHOBI1 PI1BHI.

JloBeneHHsA

Hexann pmaHo piBHOOeApeHUM TPUKVTHHUK
ABC 3 ocumoBoio AC. JloBememo, 1mo £LA=ZLC.

IIpoBenemo OicekTpucy kyta B. Hexam BoHa
rneperuHae ctopony AC B Touni D (puc. 83). Pos-
riIssHeMO TPUKYTHuUKuU ABDi1 CBD. Y HuUX cTOPO-
Ha BD coinpHa, AB=CB aK 0iuHl CTOPOHU PiB-
moOenpeHoro TpuUuKyTHuka, LABD=/CBD 3a
o3HaueHHAM OicexkTpucu KyTa. Otixe, NABD =
= ACBD 3a mepIHioro 03HAKOIO PIBHOCTI TPUKVYT-
HIIKI1B.

B
N T T ¢
Puc. 383. IIpo-
MiHbL BD — 0i-

ceKkTpuca xKyra B
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3B1ICH BUILJIMBAE PIBHICTH BIAINOBIAHUX KYTIB IIUX TPUKYT-
HUKiB, ToOTO LA =ZC, 1mo i Tpeda OYJIO TOBECTHU.

Hacaiooxk

Y PIBHOCTOPOHHBOMY TPMKYTHMKY BCl KYyTH PI1BHI.

3amada
JloBemiTh, IIIO CepeAuHM CTOP1H P1BHOOEIPEHOI0 TPHUKYT-
HIKA € BepIIMHaAMM 1HIIIOIO P1BHOOEAPEHOI0 TPUKVTHHKA.

JloBemeHH S

Hexai1 ABC — piBHOOeIpEeHUN TPU-
KYTHUK 3 ocHOBOIO AC, Touku D, E, F —
cepenuHn ctopin AB, BC 1 AC Bigmo-
BigHO (pmc. 84). IloBememMo, IO TPUKYT-
HUK DEF piBHOOeapenuu. Po3ragHeMo
TpUKyTHUKN DAF 1 ECF. Y Hux AD =
= CE 4K I0oJOBHMHUM PpIBHUX cTOplH AB
i CB, AF = CF (OCKiJIbKM 3a YMOBOIO TOU- 4 F C
xa F — cepeguna AC), LA = ZC aK KyTu Puc. 84
IIPX OCHOBl1 PiBHOOEAPEHOIO TPUKYTHU-
xa ABC. Orixke, ADAF = A ECF 3a 1mepIioio 03HAKOIO PiBHO-
CTl TPUKYTHUKIB. Tonl DF = EF aK BI1AIIOB1JHI CTOPOHU P1B-
HIUX TPHUKYTHHUKIB, TOOTO TpUKYTHUK DEF piBHOOEIpeHUI.
-

I3 momepegHBOlI TeopeMH BHIIJIMBAE, IO B TPUKYVTHUKY
IIPOTH PIBHUX CTOPlH JexKaThb PIBHI KyTH. AJie UH 3aBXXKAU
CTOPOHM, INPOTHJEKH]I PIBHMM KyTaM, MalOTh OyTH PIBHUMU?
BigmoBiMo Ha 1ie 3alIMTaAHHSA TaKOIO TEOPEMOIO.
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Teopema
(0o3HaKa PIBHOOEAPEHOr0 TPUKYTHHKA)

AKII0 B TPUKYTHHUKY ABa KYTH PiBHI, TO BIH

piIBHOOEIPEHMH.

JloBegeHH4

Hexaii y TpukyTaury ABC LA =/ZC.
IloBegeMo, IO ey TPUKYTHHUK PiBHOOE-
PEeHUI.

Yepesd TOouky D — cepeauHy CTOPO-
uu AC — mpoBegemo npamy d, IeprIeHIu-
Kyaapuy go AC. Hexall ma npamMma mepe-
TuHae npominb AB B Touli B, (puc. 85).
Crnonyunmo touku C 1 B, Ta po3riasHeMO
TPUKYyTHUKU AB. D i CB,D. Y HuUX CTOpPO-
Ha B, D cninsra, £LADB,=/ZCDB, =90°
i AD=CD 3a nmobygosow. Omxe, AAB D =
= ACB,D 3a mepiiox O3HAKOI. SBlICH
AB =CB,, /BAD=/ZB,CD. OcKiib-
K1 3a MNoOyJZOBOIO TOuKa DB, JIeXUuTh
Ha I1pomMeHl AB, Kyr B, AD 30iraerncs
3 KyroM A TpurkytHuka ABC. Toagl 3a
YVMOBOIO TeOpeM: 1 3a JOBeJeHUM MAaEMO:
/LB AD=/BAD=/BCD=/B,CD. Orxe,
3a AaKClOMOIO BIIKJAaJaHHA KYTIB KYTH
B,CD 1 BCD 36irarorbcsa, ToOTO Touka B,
JexuThb 1 Ha npoMeHl CB. OCKiJIbKU HIPO-
MeH1 AB 1 CB MawoTh €IUHY TOUKY IIepe-
THUHY, TOUuKM B i B, 30iraioTbCcd, TOOTO
AB=CB. Teopemy moBeleHO.

Hacainok

A D C

Puc. 85. 1o no-
BeJeHHS O3HaKMU
P1IBHOOEIPEHOTO
TPUKYTHHUKA

(03HaKa PIBHOCTOPOHHBOTO TPUKYTHHKA)
AKIO0O B TPHKYTHHUKY BCiI KYTH PIiBHI, TO BIH

PIBHOCTOPOHHIMN.
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Ile TBepm:keHHS 1JIIO0CTpye puc. 86. 3 piB-

H HOCTl KyTiB A, B, C BumiamsBae, IO TPUKYT-
HUK ABC € P1BHOCTOPOHHIM.
3a3sHauuMO, M0 TeIep MM MAaeMO JIBa
IIJAXU OTOBEeJEeHHA TOIr'0, IO TPUKYTHUK PI1BHO-
A C GeTpeHM’It:
Puc. 86. Io 1) 3a o3HaAYeHHSM P1BHOOEAPEHOI'0 TPUKYTHUKA

: TOOTO OOBEJEeHHAM DIBHOCTI IBOX CTODIH):
O3HAKHU PiBHO- ( AOBEA P A PiH);

CTOPOHHBOT'O 2) 3a O03HaAKOIO pPIBHOOEAPEHOIr0 TPUKVTHHKA
TPUKYTHUKA (ToOTO mOBEAEHHSAM PIBHOCTI ABOX KYTiB).

3axada B
Ha npopos:kenHl ocHOBu AC PIBHO-
oeagpenoro TtpukyTHuka ABC 1103HAa-
yeno Touku D 1 E, nmpuuomy AD = CE
(puc. 87). IloBeniTh, 1110 TPUKYTHUK DBE
piBHOOEIPEHUI. D A C E

JloBeTeHHS Puc. 817

Posraaunemo tpukyrtuuxku DAB 1 ECB. Y aux AD = CE 3a
yMOBOI0, AB = CB aK Ol4H1 CTOPOHU P1BHOOEAPEHOI0 TPUKYT-
Huka ABC. 3a BJIacTHBICTIO KYTiB IIPU OCHOBl1 pP1BHOOEIPEHOIO
Tpukytuuxka ABC /A BAC = /ZBCA, tonl £/ DAB = ZECB sk
KyTH, CyMi:KH1I 3 piBHuMu kKyramu. Otixke, ADAB = AECB
34 IIePIIIOI0 03HAKOIO PIBHOCT1I TPHUKYTHMKIB.

3asepuiumu 008e0eHHA MOMHCHA 00HUM i3 080X cnocoois.

1-it cnocib. Ockinbku ADAB = AECB, to BD = BE. Otrxxe,
TPUKYTHUK DBE € piBHOOeAPEeHUM 3a O3HAUEHHSIM.

2-it cnocio. Ockiaprku ANDAB = ANECB, to «D = /(.
Ot:xe, TpukyTHUK DBE € piBHOOeIpeHUM 3a O3HAKOIO PiBHO-

OeapeHoro TPUKYTHUKA.
-
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IIpoananidyemo nB1 momepegHl TeopeMU
IIPO P1BHOOEAPEHUM TPUKYTHUK, BUIIJINBIIN
B KOJKHIN 13 HUX YMOBY UM BHCHOBOK. Biac-
THUBICTh KYTIB PIBHOOEAPEHOI'0 TPUKYTHHKA
MOKHa C(OOPMYJIFOBATH TaK: «J1KIIO TPUKYT-
HIK P1BHOOEADPEHNMN, TO B HbBOMY JIBa KYTH
(Ipu ocHOB1) PiBH1». Temep cTae OUeBUAHUM,
III0 yMOBa IIepIiIol TeopeMu («TPHUKYTHUK
plBHOOEIPEHNN») — Ile BHUCHOBOK JIPYyIol, a
BHCHOBOK IIEepPIIOl TeopeMHU («y TPUKYTHUKY
IBa KYTH € PIBHHMUN») — TO yMOBa IpPYyrol
TeopeMH. ¥ TaKOMY BHUIIQIKY Apyra Teopema
€ 00epPHEHOI0 0 IepImnol (ImpamMol).

300pa3mMO HAOUYHO 3B 30K IIPAMOIL 1 00ep-
HEeHOl TeopeM.

IIpama Teopema O0epHena Teopema

Axmo A, To B Axmo B, To A

Teopema, obepHeHa OO0 IaHOl, He O0OB’A3KOBO CIIPaBIKV-
€ThbCsa. Po3riagHemo, HaopHuUKJad, TeOpeMy IPO BePTUKAJIbHI
KYyTH, COOPMYJIIOBABIIIN 11 TaK: «JIKITO IBa KYyTHU BEPTUKAJIbHI,
TO BOHHU PIBH1». 3PO3yMiJIO, IIT O OOEepHEeHa TeopeMa He € IIpa-
BIJIBHOIO: aJsKe SAKIIO ABa KYTU PiBHI, TO BOHU He 000B’I3KOBO
BEepPTUKAJbHI.

Yumago noalOHMX NOPUKJIAAIB MOYKHA Ha-
BECTH 1 3 IIOBCAKIEHHOTIO XUTTA. Hanpuriamn,
AKIIIO YY€Hb € CEeMUKJIAaCHMKOM, TO BIH BUBUYAaE
reoMeTpiro. O0epHeHe TBePIKEeHHA XNOHEe: AKIITO
VUeHb BHUBUYA€ 'eOMeTPli0, TO BIH He 000B’sI3KOBO
CeMUKJIACHUK, 00 reoOMeTpil0 BUBUAIOTh 1 B CTap-
mux KJjacax. CopoOyiiTe caMOCTIMHO B3HAUWUTHU
IPUKJIAIN IPAMUX 1 00epHEHUX TBEPAKEeHb B 1H-
IMMNX HayKaxX, K1 BUBUAIOTLCS B IIIKOJIL.
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OT:Ke, KOPUCTYBATHUCS TBEPAKEHHAM, OOepHe-
HUM IO JOBEJEHOl TeopeMHU, MOKHa JINIIe TOXl,
KOJIX BOHO TaKOK JTOBeIeHe.

SalluTaHHa M 3amaydi

289.

290.°

291.°

292,

293.

294.
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Yu € piBHOOEeApEeHUM OYIb-IKNH PIBHOCTOPOHHIN TPUKVTHUK ?
Yu € piBHOCTOPOHHIM OYVIb-IKNU P1BHOOEAPEHUN TPUKYTHUK 7

Y tpurytauxky DEF DE = EF. Ha3BiTb piBHI KYTU TPUKYT-
HHIKA.

Y tpukyrtauky KMN AZM =/ZN. Ha3sBiTh piBHI cTOpOHH
TPUKYVTHUKA.

Y tpukyTHury ABC cToponm, mpuJjerJyi mno Kyra B, piBHi,
1 KyTH, OpuJeryi go cropoHm AB, Tako:X piBHi1. Buszznaure
B TPUKVTHHKA.

(N

Haxpeciaite kKyT B1B1AKJIaAlTh Ha MO0 CTOPOHAX P1BHI B1AP13-

Ku BA i1 BC.

a) Crmonyuite Touku A i C. YUu € tpurkyrHuxk ABC piBHO-
Oenperum? Homy?

0) Bumipaiite xkytu A i C rpukyrtauka ABC. 3pobiTh BU-
CHOBOK.

3acobamu nporpamm Geogebra, DG um iHmoro rpadiuyHoro

pegjaKkTopa HakKpecJiTh KyT A, 1m1o gopiBHioe 60°, 1 mpoBe-

niThb #oro Oicektpucy AD.

a) IIpoBenaiThs uepe3 TOukKy D npaMy, HDepHeHIUKVIAPHY OO
npsamol AD, 1 modHauTe Touku B 1 C — TOUKU IIepeTUuHY
IIOOYI0OBAaHOI IPAMOl 31 cTOpoHAMU KyTa A.

0) 3acobaMmu BCTAHOBJIEHOI IIPpOrpaMH BUMIPANTE CTOPOHU
1 KyTu TpuKyTHUKa ABC. 3po0iTh BICHOBOK.



PiBens

295.°

296.°

297.

298.

299.

300.

. S

IlepuMeTp piBHOOEApPEHOI'0 TPUKYTHUKA JOPiBHIOE 2,0 M.
SHAUJITh CTOPOHH TPUKYTHUKA, SAKIIO HMOro OCHOBa 01Jb-
I1a, Hixk 0luHa cTopoHa, Ha 0,2 M.

IlepuMmeTp piBHOOeIpeHOTO TPUKVTHUKA nopiBHIoe 20 cM.

SHANUIITH:

a) OCHOBY TPUKVTHHKA, AKIIO HOro OlYHa CTOPOHA OJOP1B-
HIOE (,0 CM;

0) OlUHY CTOPOHY TPHUKYTHHKA, AKIIO HMOr0 OCHOBa MJOPI1B-
HI0€ 4 cM;

B) CTOPOHH TPUKYTHUHKA, AKIIO MOro 0Ol4Ha CTOPOHA BIJHO-
CUTLCA IO OCHOBU AK 9 :4.

SIKImo O0iuHa CTOpPOHA M KYT, IIPOTUJIEKHUI OCHOBL OJHOTO
P1BHOOEIPEHOI'0 TPMKYTHHKA, BIAIIOBIAHO AOPIBHIOIOTH 014Y-
H1l1 CTOPOHI I KYTY, IPOTUJIEKHOMY OCHOBI1 1HITIIOT'O P1BHOOE -
PEHOI'0 TPUKYTHMKA, TO TaKl TPUKYTHUKHU P1BH1. /loBeaiTh.

JIKIIIO OcHOBA U KVYT, IIPUJIETJINM JO OCHO- C
BI, OJHOI'0O PiBHOOEAPEHOI'0 TPUKYTHUKA

B1IIIOBITHO OOPIBHIOIOTH OCHOBL U KVTY,
[IPUJIETJIOMY OO OCHOBH, 1HIIIOTO PIBHO-

OePeHOr0 TPUKYTHUKA, TO TaKl TPUKYT- 105°
HUKU PiBHI. /[loBemiTh. A B

3a TaHUMU PHUC. 38 TOBEIITh, II[0 TPH- Pric. 88
KyTHUK ABC piBHOOeApeHNI, 1 Ha3BiTh

11oro 0i14H1 CTOPOHU. C

3a TaHuUMU puc. 39 moBealTb, IO TPHU-
KyTHUK ABC piBHOOeapeHUM, 1 Ha3BITH
1OT'0 OCHOBY.
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301. Tpuxkyrauxku ABD i CBD pisBHIi (puc. 90). B
IMoBeniTh, mo TpukytHuku ABC 1 ADC
P1BHOOEIpEeH]l.

302. Y piBHOOenpeHOMY TPUKYTHUKY ABC TOU-
ku A, 1 C,— cepeagunu 0iuHuUx cTopin AB A C
i BC sBigmoigno. IloBenits, mo £ BA,C, =
- /BC A ¥
- 1431 Puc. 90

303. IleperkaazlTe aQHIJIINCBKOIO 400 1HIIOI 1HO3€MHOIO MOBOIO
TepMIHI «pPiBHOOEAPEHUN TPUKYTHUK», «PIBHOCTOPOHHIN
TPUKVTHUK», «PI3HOCTOPOHHIN TPUKYVTHUK». CKopucTaum-
Tecd PI3HMMU IporpaMaMmu-IIepekJagadaMu Ta IIOPIBHAUTE
pe3yJbTaTU IIepeKJIa[lB IINMX TePMI1HIB.

PiBens b

304. Ilepumerp piBHOOEApPEHOrO0 TPUKYTHUKA IOopiBHIOE 21 M.
SHauIITh CTOPOHU TPUKYTHUKA, SAKIIO OJHA 3 HUX OlabIa
3a 1HImMYy Ha 3 M. CK1JIbKHK pO3B’g3K1B Mae 3amaua?

3095. IIepumeTp piBHOOeapeHoOro TpUKyTHUKAa ABC nopisHIoe 18 cM,
npuuomMy ocHoBa AC wmeHIIa 3a O0lYHY CTOPOHY Ha 3 CM.
SHAUJITh IIepuMeTp PIBHOCTOPOHHLOIO TpukyTHuka ADC.

300. Y piBHOOeIPEHOMY TPUKYTHHUKY KYTH, OIPUJIEIJIl 10 O14HOl CTO-
poHM, piBHI. /[loBemiTh, IO IIeW TPUKYTHUK PIBHOCTOPOHHIM.

307. IloBegiTh, IO CepeAuHU CTOPiH PiB-

HOCTOPOHHLOI'O TPUKYTHUKA € Bep-
IIIMHAMM 1HIIIOTO PI1BHOCTOPOHHBLOIO B
TPUKYTHHKA.

308. Ha puc. 91 AB=BC, CD=DE. Jlo-

Benits, mo £ BAC=/ZDEC. C E

309. PiBHOOeapeni TpuxkytHurku ABC -

i ADC wmaroTh crijabHy ocHOBY AC D
(puc. 90). JoBenlTh PIBHICTH TpPU- Puc. 91
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310.

311.

312.

313.

Ha npomoB:keHHAX OIUYHMX CTOPILH C A

AB1 CB piBHOOEAPEHOTO TPUKYTHMH- ! :

Ka ABC BinkjameHo PiBHI BiAPi3KH

BA, i BC, (puc. 92).

a) JlloBealTh PIBHICTh TPUKYTHUKIB
AC,Bi CAB.

0) JloBemiTh pIBHICTh TPHUKYTHUKIB A \ o
ACCi CAA.

Ilporyinaureca 3 OJHOKJIACHUKaAMMU
Ta OJHOKJIQCHUIIAMM CBOIM Hace-
JIEHMM IIYHKTOM. BI13bMITH Ha IIPO-
I'VIAAHKY MOTY3KY Ta TPaHCIOPTHUP.
ITIoOynyiiTe 3a HOOIIOMOIOI0 MOTV3KHU
PIBHOCTOPOHHIM TPUKYVTHUK Ta BU-
MIpANWTE MO0 KYTHU TPAHCIOPTUPOM.
sIK1 pe3yJabTaTu BuU oTpuMaaun’ ycra-
HOBITH Ha KOMII 1oTepl yu cMapTdoHi
OyAb-AKY IIporpaMy IJs FeOMEeTPUUYHOI'0 MOJeJIOBAHHA. 3a-
cobaMmu IIporpamMm II00yaAyiHTe PiBHOCTOPOHHIN TPHUKYTHUK,
II0OTIM BUMIPANTE MOTr0 KYTH. BUCIOBITH OPUIIYIIIEHHA II[OLO0
I'PaZiyCHOlL MI1PM KYT1B P1BHOCTOPOHHBLOI'O TPUKYTHUKA.

Ha puc. 93 tpukyruur ABC piBHOOenpeHuil 3 ocHoBoo AC,
Touka D — cepeamHa Bigpiska AC. JloBeniTh, 10 TPUKYT-
HUK AEC piBHOOeIpeHUI.

Ha puc. 94 tpukyrauxk ADC piBHOOenpeHUil 3 ocHoBoio AC,
L ADE = ZCDE. [loBenith, 1m0 TpuKyTHUK ABC piBHOOeIpEHUIA.

B

B
A D 4 A E ¢
Puc. 94
Puc. 93 e
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Pisens B

314.

3195.

316.

317.

318.

319.

1238

ChopmyaonTe TBepA:KeHHs, o0OepHeHi:

a) 0 TeopeMHU IIPO CYMIKHI KVTH;

0) oo TeopeMm IIPO ABl1 OpAMi, mapaJjieJbHI TPeTin;
B) 10 IEepIIol O3HAaKM P1BHOCT1 TPUKVTHHKIB.

K1 13 MUX TBepAsKeHb € IPaBUJIbLHUMMU

IIpoananisdyiiTe moBeleHHsS O3HAKM PIBHOOEAPEHOI'O0 TPUKYT-
HuKa (puc. 895). Homy npama d He MOXKe OyTH IIapaejIbHOIO:
a) KokH1N 13 nmpamux AB 1 CB;

0) onuim 13 npamux AB ab6o CB?

PiBuoOenpeni tpuryTHuku ABC i ADC wMaloTh CILIBHY
ocHoBy AC, Touku B 1 D jexaThb II0 pidHi O0KM Big IpsaMOI
AC. Binpisku BD 1 AC meperuHaroThcsa B Toulll K. JloBe-
niTe, mo Touka K — cepenmHa Binpizxa AC.

PiBHOOenpeHl TpUuKYTHUKU ABCi1 ADC MaOTh CI1JIBHY OCHO-
By AC, Toukn B i D jgexxars mo oguH OiK Big mpamoi AC.
IToBeniTh, mo npamMi BD 1 AC nepneHAUKYJISIPHI.

Ha 6iurmux cropoHax AB i1 BC piBHOOEApPEHOro TPUKYTHUKA
ABC Bigknaneno piBHi Biapisku AA, i CC, BigmosBigHo. Bin-
pisku AC, i CA, neperunarmoTbca B Touni O. [loBemiTsb, mI0
TPpuKYTHUK AQOC piBHOOeIApeHUI.

Tpurkyrauku ABC i1 ABD piBHi. JloBeAiTh, 10 1XHS CII1JIb-
Ha CTOPOHA IepHmeHAUKyJIdpHa mao npamol CD.



§ 11. Bugn TpnkyTHukise. PiBHOOeapeHUn TPUKYTHUK, NOro BSIaCTUBICTb Ta O3HaKa

[loBTOpEeHHA nepen BUBYEHHAM § 12

TeopeTnuyHu MaTepiaj

* cepelrHAa BlIpi3Ka
+ OiceKTpuca KyTa
e IEePHEHIUKYJIAP A0 IPAMOI

3amaui

320. ITano xkyT AOB. 3 TouKku A mpoBeneHO IepHeHIAuKyiaap AD
o apamoi OB. Yu jgexxuth Touka O Mixk Toukamum B i D,
AKINO JaHUN KYT I'OCTPUM; TyIUi?

321. Y Tpuxkyrauxky ABC AB= BC. IlpoBezxitp i3 Bepmmmeu B
B1AP130K, IO OIJINTH JAaHMU TPHUKYTHUK Ha ABa P1BH1 TPU-
KYTHUKU. $JIK1 BjacTuBOCTI Mae Ier Biapisok? IIpuBeniTh
HeoOX1IH1 TOBedeHHsI, BHUCJIIOBITH IPUIVIIIEHHSI.
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§12. MepiaHa,
biceKTpunca n BUCoOTa
TPUKYTHUKA. BnactmBoCTI

Ta O3HaKun piBHOOeA-
peHoro TPUKYTHUKA,

\ ‘noB’A3aHi 3 HIMN

Majok y3dB apKyIIl KJITYaAcCTOro Hamepy # copoOyBaB HaMa-
JIIOBATN TPUKYTHHUK 13 JABOoMAa PIBHUMM CTOPOHaAMM, IITO0 IOTIM
mepepoOUTH MOTro HA KOCMIiUHUIN Kopabeab. AJjie TPUKVTHUK,
MOB 3auyapoOBaHHM, BHUXOIAMUTH 13 PIBHHMMU CTOPOHAMMH, SAK MOTO
He MmaJuaoou. lliginmiga cecTtpa I HaMaJioBajJa IOPU30OHTAJbHUU
BiApPi3OK y 6 KJIITHHOK, 13 MO0 CepeAHHN IIPOBeJa BEPTHUKAJb-
Hul Ha 8 KiiTmHOK. IloTiM 3’e¢mHajsia KIiHIII BiAPI3KIB 1 MaJIOK
1mooauyuB piBHI cTopoHH. «OTO BOHA pO3yMHa», — IIOAYMAaB BiH.

S—

12.1. O3Ha4yeHHA MmeaiaHn, biceKTpucn

N BUCOTU TPUKYTHUKA

KpiMm cTopiH 1 KVyTIB, 13 TpHU-
KYTHHUKOM IIOB’sd3aHl K1JIbKa 1HINUX
BAKJIMBUX €JEeMEHTIB, III0 MAaloTh
cIIeIllaJibH1 Ha3BU.

O3HauyeHHA

Menianoo TPHMKYTHHKA HAa3MBA€THCS
BIAPI30OK, 1[0 CIIOJYUa€ BEPUIMHY TPHU-
KYTHUKA 13 CepeaMHOI0 IMPOTHJIEKHOIL
CTOPOHM.
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Ha puc. 95 Binpizoxk BM € MeniaHoo TPUKVTHU-
Ka ABC. Y OyIb-SKOMY TPUKVTHHUKY MOKHAa IIPOBECTH
TP MeJlaHM — II0 OJHINW 13 KOXKHO1l BepmiumHu. Jlail
Oyme OOBeneHO, IO BCl BOHU IIePEeTUHAIOTHCA B OMHIN
Toulli (puc. 96).

O3HaueHHH

BiceKTpHCcoO0 TPHMKYTHHMKA HA3UBAETHCSA BIAPI3OK Ol-
CEeKTPHCH KYyTAa TPUKYTHHUKA, L0 CIIOJYUYAa€ BEPIINHY
IHOI'0 KyTa 3 TOYKOI HA IMPOTHJIE;KHIM CTOPOHI.

Puc. 96. Tpu me-

Puc. 95. Bigpi- nmiaHyu TpukyTHHMKa Puc. 97. Bigpi-
30K BM — mMenlaHa IIepeTHHAIOTHCS 30K BL — OlceKTpuca
TpukyTHuUKa ABC B OJHIM TOYIIl TpuKyTHUKA ABC

Ha puc. 97 Binpisok BL — 0icek-
Tpuca TpukytHuka ABC. 3BepHeMO yBa-
'y Ha Te, IO, Ha BIAMIHY Bl OlCEeKTpU-
CU KyTa, sdAKa € IIpoMeHeM, OiceKkTpuca
TPUKYTHUKA — Bi1apidok. OueBUIHO, IO
OVAb-AKUN TPUKYTHUK MAaE€ TPHU OlCekK-
Tpucu (pumc. 98). Yci BOHM TaKOMX IIe-
PEeTHHAIOTHCA B OLHIM Toulll (Imeu (pakxT
OyJe moBedeHO JaJil).

Puc. 98. Tpu 06icek-
TPUCU TPUKVTHUKA
[IepeTUHAThC

B OQHIU TOUILl

I Harosocumo, 1o TyT 1 gaJji, HaABOASAYU TBEPIKEHHS, AK1I OVIOVTH
TOBelIeHl II13HIIIIe, MU He OyaeMO IIOCHUJATHUCA Ha HUX 10 MOMEHTY,
KOoJM IX Oyae moBeIeHO.
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O3HayeHHA

BucoToro TPMKYTHMKA HA3WBAETHCSA IIEePIIEHIU-
KyJdap, IPOBEeJeHNM 13 BePIIMHU TPUKYTHHKA 10
NPAMOI, [0 MICTUTh MOT0 IMPOTHJIEKHY CTOPOHY.

132

A g C

Puc. 99. Binpi-
30Kk BH — Bucora
TpukyTHUKa ABC

A C

Tpu BucoTn
JIeKaTh yCcepeanHl
TPUKYVTHUKA

Ha puc. 99 Bigpisok BH — Bucora
TpukyTHuKa ABC.

34 TeoOpeMOI0 IIPO 1CHYBAaHHS 1 €IHUHICTH
[IeplIeHInKyadapa 10 IpAMOl, 3 KOXKHOL Bep-
IIIAHU TPUKYTHHUKA MOXXHA IIPOBECTU T1JIb-
K1 OOHY MOI'0 BHCOTY. Bucoru TpuUKyTHHKA
He O000B’SA3KOBO JieXKaTh ycepeauHl HBOTIO.
Ha BigmiHy Bim meplaH 1 OlceKTpUC, OedAKl
3 BHCOT MOKVTbL 30iratrmucs 31 cTOpoHaAMMN
TPUKYTHUKA ab0 IIPOXOAUTU II03a HUM

(puc. 100).

B

A C

JIB1 BuCOTH 30ira- JIIB1 BUCOTHU
IOTBCS 31 CTOPOHA- JeXaTh I103a
MU TPUKYTHHUKA TPUKYTHUKOM

Puc. 100. PosmimmenHsa BuUCOT V TPUKYTHUKY ABC

Bucoru tpukyTHHKAa (200 1XH1 IPOJOBXKEHHA)
IIePEeTUHATHCA B OJHINW TOUYIll (Ile TBepPAKEeHHHA
IT0OBeIeMO 3ToJOM).



Teopema (BiJacTUBICTh MealaHM, 01CEKTPHUCH

1 BHCOTH PIBHOOEIAPEHOr0 TPUKYTHHUKA)
Y piBHOOEApEeHOMY TPUKYTHHMKY MealaHa, OlCceKTpHca

1 BHCOTA, IIPOBEJEH]l 1O OCHOBH, 301raloThCH.

JloBemeHH s
JloBegeHHA I11€l TeOpeMM CKJIAJAa€ThCA 3 TPhOX YaCTHUH.
1) Hexam BD — wmenlaHa plBHOOEAPEHOTO TPUKYTHU-

xKa ABC, nmposegena mo ocuosu AC (puc. 101, a). IloBememo,
1o BD € TaKo:k OlCEKTpPHCOI0 M BUCOTOIO TpukyTHuka ABC.

Posriigauemo TpukytHUKu ABD i CBD. Y sux AB=CB 3a
O3HAUEeHHAM piBHOOeApeHOro TPUKyTHUKa, LA=/C aK KyTu
IIPX OCHOB1 piBHOOeApeHOro TpukytHuka, AD =CD 3a o3HauUeH-
HaMm Menianu. Otixke, AABD = ACBD 3a 11epIiioiw 03HAKOIO PiB-
HOCTI TpuMKYTHUKIB. I3 mporo Bumamsae, mo ZLABD=/CBD,
T00TO0 BD — 0OicekTpuca tTpukytHuka ABC.

Kpim Toro, LADB=/ZCDB, a oCKLIbKHU I[i KYyTHU CYMIiKHI,
TO o0MABa BOHM mpaMi, TooTto BD — Bucora tpukyrtuuxka ABC.
Or:xe, Binpidok BD — wmeplana TpukyTHuka ABC, mpoBeaeHa Oo
OCHOBM, — € TaKO:K 01CEKTPHCOI0 1 BUCOTOIO TPUKYTHUKA.

2) Hexau teriep BD — 0iceKTpuca piBHOOEIPEHOI'0 TPUKYVT-
nnka ABC, npoBenena no ocHoBu AC (puc. 101, 6). Anmasoriusao

B B

Shge)

. Sl L & A T Tpl 1 C
a 0
Puc. 101. Bigpizok BD — mezniaHa, OlceKTpuca
1 BucOoTa piBHOOeapeHoro Tpukyrauxka ABC
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IIoIIepeJHLOMY BHIIAAKV MOYKHA TOBeCTHU, IIT0 BD € TaK0OK Mel-

aHoro 1 Bucoroio TpukyrTHuka ABC. Cuopasai, v IbOMY BHUIIaJ-
Ky NMBD = ANCBD 3a gpyroro ozHakow (LA=/ZC, AB=CB,

L ABD = /ZCBD). 3sigcu AD =CD, Tooro BD — meniaHa Tpu-
KyTHUKa, i LADB=/ZCDB=90° 1o0T0 BD — BuCOTa TPUKYT-
HUKA.

3) Hexann BD — Bucora tpukyTtHuka ABC. IloBegeMo Bif
CYIIPOTHUBHOIO, Ijo BD € MemlaHo 1 OICEKTPHCOIO ITaHOTO
TpuKyTHUKa. Hexaln icuyooTh Meniana BD, i 0icekTpuca BD,,
K1 He 30irarorbecsa 3 BD. Toal 3a goBegeHHM BHUIIE BIAPI3KU
BD, i1 BD, takox € Bucoramu TpukyTHukKa. Otike, i3 Touku B
n1o npamol AC IpoBeeHO TPHU PI3H1 HEePHEeHIUKYJIAPH, IO CV-
[IepeunuTh TeopeMl IIPO 1ICHYBAHHSA 1 €IUHICTh IEePpIeHIUKYJIdpa
1o npaMol. I3 1lel cynepedyHOCTl BUILJIMBAE, IO B1AP13Ku BD,
BD, i BD, 3birarorbcdad, To0TO BD — wMexpiana 1 OicekTpuca
TaHOT'O0 TPUKYTHUKA.

OT:Ke, y pP1BHOOEApEHOMY TPUKVTHUKY MealaHa, OlceKTpuca
11 BICOTAa, IIPOBEeJEH1 1O OCHOBHU, 30irarorbcsa. TeopeMy JOoBeIeHO.

Hacaiook

Y PpIBHOCTOPOHHBOMY TPHUKYTHHKY MealaHa,
OiceKkTpHca M BHCOTAa, IMIPOBEIEH]l 3 OOHIEL Bep-
NINHU, 301ral0ThC.

Teopema, o0OepHeHa OO [JaHOl, TaKOXK
CIIPABIKVETHCSA: SAKIIIO B TPUKYVTHUKY MeIia-

Meniana — Ha, OiceKTpuca If BUCOTa, IIPOBedeHi 3 omHiel
B1/l JIATHH- BEPIIUHU, 30iraloTbCA, TO TAKUM TPUKYTHUK
CBKOTI'O € piBHOOeapeHUM (HOBEIITH II€ TBEPAKEHHS
«MeIJlaHyC» — CAMOCTI1IIHO).

cepeaH1n Ha mpakTuiil agsa po3B’ s3yBaHHSA 3aladu

3aMI1CTh JOBEJEHOl TeOpeMM YaCTO BUKOPUIC-
TOBYIOTh TBEPIsKEHHS IIPO 30ir JIUIlle ABOX
13 TPHOX 3a3HaAUeHUX BlIP13K1B:
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1) a0 B TPUKYTHUKY MeOlaHa ¥ BUCOTAa, IIPOBEAEH1 3 OIHIEI
BepPIIINHU, 301raloThCs, TO TAKUIN TPUKYTHUK € P1BHOOEIPEHIIM;

2) SAKIIIO B TPHMKYTHHKY OlCceKTpHca M BUCOTa, IIPOBEJeHl
3 OJHlel BepIIUHU, 30IraloThbCs, TO TaKUUl TPUKVTHHUK
€ P1BHOOEAPEHNM;

3) AKIIIO B TPUKVTHUKY MeJlaHa M OiceKTpuca, IpoBeAeHi
3 OOHlel BepIIMHU, 30IraloThbCs, TO TaKUU TPUKVTHUK
€ P1BHOOEAPEHUM.

Ilepial gBa TBepAKeHHs AOBEIITh CaMOCTiMHO. TpeTe TBep-
I:KeHHS MU Po3rJigHeMo B 1. 12.3.

3Jajgada
JloBemiTh PiBHICTH PiBHOOEAPEHUX TPUKYTHUKIB 3a KYTOM,
IIPOTHUJICKHNM OCHOB1, Ta MeJlaHO, IIPOBEJEHOI IO OCHOBI.

JloBeieHHA B

Hexan ABC 1 A B C, — pnaHi piBHOOeS-
peHl TPpUKYyTHUKM 3 ocHoBamu AC 1 A C,,
BM 1 B.M — ix menlaHu, npudyomy BM =
= BM,, ZABC = ZA B.C, (puc. 102). [lo-
Begemo, mo AABC = AA B.C..

Posrassnemo TpuKyTHuku ABM 1A, B M .
Y vux BM = B.M_  3a ymoBow. OCKLIBKHU 34
BJIACTUBICTIO MeaiaHU, OICEKTPHUCU U BICO-
TH piBHOOeApeHoro TpukyTHuka BM 1 B .M.
€ TakoyK OlcekTpmcaMu piBHuUX KyTiB ABC
1A BC, o LZABM = ZA B M. . Kpim Toro,
Bimpisku BM i B.M 6 — BucCOTH piBHOOeape- A, M, C,
HUX TPUKYTHUKIB, ToMy LABM = ZA B M. = b 109
= 90°. Omxe, AABM = AA B M. 3a npy- s
rol0 O3HAKOIO PIBHOCTI TPUKYTHUKIB, 3BigKu AB = A B, a Toxl
u BC = B,C,. Or:xe, mani tpukyrHuku ABC 1 A B C, piBHI
34 IIEePIIOI0 O3HAKOI0 PiBHOCTI TPHMKYTHHKIB, IO 1 Tpeba OVyJIO

OoBeCTHU.
A —
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Il po3B’A3YBAHHA IEeAKNX I'eOMEeTPMUHHNX 3aJau IIOTPiOHO
IIPOBOAUTH OOAATKOBl1 IIOOYIOBU, TOOTO HOOYAOBYBATH BlAPI3KMU
1 KYyTU, He 3ragaHl B yMoBIl 3azaul. Ile pobuThbca a1 oTpHUMAaH-
HA OOIOMLKHHX (Iryp, poO3TJadn AKHNX JO3BOJIAE 3HAUTHU abo
noBecTr HeoOxigHe. IcHVIOTH IIeBH1 BUAM AOJAaTKOBUX IIO0YIOB,
AK1 3acTOCOBYIOTH Hawmuacrtimie. OguH 13 HUX MU PO3IJIAHEMO
B HACTVIIHIM 3agaul.

3agada
JIKIITO B TPUKYTHUKY MeJlaHa 1 OlceKTpuca, IPOBeJeHl 3 O/-
Hiel BepIIMHU, 301raloThCs, TO TaKUU TPUKYTHHUK PIBHOOeIpe-
Huui. JloBengliTs.

JloBemeHHSA B
Hexan BD — wmepiaHa 1 OlceKTpuca Jga-
Horo TpukytHuka ABC (puc. 103). losene-
MO, IIT0 TPUKYTHUK ABC € piBHOOeIpPEeHUM.
Ha opomeni BD B1a Touku DD BIAKJIAZEeMO
Binpisok DB, mo npopiBHioe BD (TOOTO mO- A D C
nBoIMO Meniany BD). ‘
Posrasnemo tpukytHuku BDC 1 B DA.

Y HUux AD = CD 3a 0O3HaueHHAM MeJlaHU, §—-

BD = B,D 3a nobygposow, /BDC = /B DA \“B

AK BepTukanbHi. Orike, ABDC = AB DA 1
Puc. 1038

3a IIePIIOI0 O3HAKOI0 PIBHOCT1I TPUKYTHUKIB.
3BlACH BUILIMBAE, 1o L3 = L2 1 AB, = CB. PosriaaHeMo Te-
nmep TPUKyTHUK BAB. . 3 orinany Ha Te, 1o BD — OiceKTpuca
Kyra ABC, maemo Z1 = £2, tonl £1 = /3. 3a 03HAKOIO PIB-
HOOEAPEeHOro TPUKYTHUKA TPUKYTHUK BAB., € piBHOOEZpEHHM
3 ocHOoBOIO BB.. 3Bincu AB, = AB, a OCKLIBKH 3 JOBEIEHOIO
AB, = CB, to AB = CB. Omxe, TpuKyTHUK ABC piBHOOEApEHUI,
IIT0 1 Tpebda OyJO TOBECTH.
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IIpoananisdyemo po3B’a3aHHA IIlel 3anaul. BimobOpaikeH-

HA BCIX JaHMX YMOBH Ha PHCYHKY He BHABUJIO HAOODPY
eJIEMEHTIB, SKl1 JO3BOJIAIOTH OIpal3y PO3HoUaTH JOBEJEeHHH.
Ile 3ymMmoBHUJIO0O HEOOX1AHICTE AJOLATKOBOI IIOOYIOBHU, 3aBAAKU
AKIN yTBOPUBCSA AOIOMIKHUN TPpuUKyTHUK B,DA. JloBiBIIU
11oro piBHICTD 13 TpuKyTHUKOM BDC, Mu gictajan DoIaTKOBI

P1IBHOCTI1 B1API3KIB Ta KYTIB 1 po3B’dA3aJaM 3alauy.
IlomaTkoBa moOyAOBa IoJdAraja B IIOABOEHH1 BIlAPi3-

Ka BD. Taka no0yzoBa BHUKOPHCTOBYETHBCA HAaNYacCTIIIIE
caMe IJd MeglaH TPUKYVTHHKIB, TOMY MeTOJ OOBeIeHHH,
III0 I'PYHTYETHCSA HA HIW, HAa3WBAIOTbh METOAOM IIOIBOCHHS
MeIlaHHu.

3alnMTaHHAI M 3aaxaul

322.

323.

324.

329.

0O

Y TtpukyTHuky DEF mnpoBemeHo Biapi-
30K EA (puc. 104). Busnaure, uu € 1eu
BiApi3OK MegiaHo0, OICEeKTPHCOI0 abdo
BICOTOIO JaHOI'0 TPUKYTHUKA, AKIIIO:

a) DA=AF;

0) £LDAE=/LFAE;

B) £LDEA=/FEA;

r)y DE=EFi DA=AF.

YU mMoKe JiexKaTWM BCEpPenuHl TPUKYT-

HIIKa T1LJIBKUW OJHA 3 TPHOX MOI'0 BUCOT;
TiJIBKU OBl 3 TPhOX MOT0O BUCOT?

Y moke MemlaHa TPHUKYTHUKa 301ra-
TUCA 3 MOT'0 BUCOTOIO, ajie He 30irarucda
3 OlCeKTpuCOI0, IIPOBEAEHOI0 3 Tiel ca-
MOl BepHINHMN?

Puc. 104

Y tpurkytHury ABC Bigpidok AD — wmepniaHa, OiceK-

L5

Tpuca U BucoTa. HasBiTh piBHI CTOPOHM TPUKYTHHKA.
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320.

327.

328.

329.

Y tpurytHuxry ABC ZA=/C. BicekTpuca sKOro 3 KVTiB
TPUKYTHUKA 30Ira€ThCcsa 3 MeJlaHOI0 Ta BHCOTOIO?

Y piBHOOEIpEeHOMY, ajie He PIBHOCTOPOHHBOMY TPHUKVTHUKY
IIPOBEJEHO BCl MealaHU, OlceKTpucu U BucoTH. CK1IBKU
P13HUX BiApi3KiB npoBeneHo? AK 3MIHUTbBCA BlANIOB1Ab,
AKIIIO JAHUN TPUKYTHUK € PIBHOCTOPOHHIM?

(A

HaxkpecaiTe HepiBHOOenpeHUil TPpuKyTHUK ABC.

a) Ilosmaure Touky M — cepenmuHy ctopoHu BC. IIpose-
miTe Biapidoxk AM. Ik BiH HazuBaeThbCA?

0) IIpoBexiTh OicekTpucy KyTta B 1 mo3Haute TOUuKy L
11 mepermHY 3i cropoHOo AC. AKX HazuBaeTbCa Bigpi-
30k BL?

B) IIpoBexnite i3 Toukm C mnepunesnuxkyasap CH po np4da-
Mol AB. AKX HazuBaeTbCs NOOYIOBAHUM BIAPI30OK Yy TPU-
KyTHUKY ABC?

3acobamMu mporpamu Geogebra, DG um immioro rpa@iuyHoOro

peIaKTopa HAKpPECJITh piBHoOempenuyn TpuKyTHUK ABC

3 ocHOBol0 AC 1 tynum KyroMm B. 3acobaMm BCTAHOBJIEHOI

IIporpaMu IIPOBEIITH Uepe3 TOUKYy A IpamMy, HepHeHIHUKY-

aapuay po BC.

a) IIposenits Bucory AD. YUnu je:xuThb ToukKa [ Ha BIAPI3KY
BC?

0) IlIposenmity memiany BM. Yu € piBHUMHU Kyt ABM
i CBM? Yomy?

&

PiBens A

330.°

133

Y piBHOOenpeHomy TpuUKYTHUKY ABC Binpizoxk BD — mepia-
Ha, IIpOoBeJeHa OO0 OCHOBH. SHAUAITH IIEePUMETP TPUKYTHHKA
ABC, akmnio P =12 cm, BD =4 cwm.
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331.° V¥ piBroOGenpenomy TpukyTHUKY ABC Binpizox BD — menia-
Ha, IIpOBeJeHa 0 OCHOBU. SHAUIITh IIepUMeTp TPUKYTHUKA
BDC, agmo P,,,.=18 cm, BD =9 cM.

332.° V¥V tpurkyraury ABC ZA=/C, BD — biceKTpuca TPUKYVT-
Huka. lHoBenits, mo AD =CD.

333. Y tpukytaukry ABC Biapizok CD e meniaHoo I BUCOTOIO.
IToBeniTh, mo LA = /£B.

334. Ha Bucori MP piBHOOEIApPEHOIr'0 TPUKYVYT-
HukKa KMN 3 ocHOBOI0O KN 1O3HAUEHO

Touky O (pmc. 105). IloBeniTh, IO TPU-
KyTHUK KON piBHOOEIpPEHUI.
339. Y piBHOOeapeHoMY TpUKYTHUKY KON3 oc- ‘k

HOBOIO KN Ha 1IpoJoBeHH1 OiceKTpu-

cu OP mosmauemo Touky M (puc. 105). = P i
IloBeaiTh, 110 TPUKYVTHUK KMN piBHO- Puc. 105
OeapeHUun.

M

330. IloBemiTh, IO MeIlaHn PIBHUX TPHUKYT-
HUKI1B, IIPOBEIEHl1 OO0 BlJAIIOBIIHO PIBHUX
CTOP1H, P1BHI.

337. IloBemiTh, IO OlCEKTpUCU PIBHUX TPU-

KYVTHHKIB, IIPOBEeIEH]l 3 BEPIINH BlIIIOBI1/I-
HO P1BHUX KVTIB, P1BHI. ﬁ

338. IlepekaagiTh aHIVIIMCBKOIO ab0 1HIIIOIO
1HO3EMHOI0 MOBOIO TepPMIHM <«MeJglaHa
TPUKYTHUKA», «0lCEeKTpHucCa TPUKYTHUKA», «BHCOTA TPUKYVT-
HUuKa». lloplBHAUTE ofepKaHUU pe3yJibTaT 13 IlepeKJalaMu
1IHININX V4YHIB Ta YUYEHWUIIb.

PiBens b

339. Y piBHOOeapeHomMy TPUKYTHUKY ABC Binpizok BD — 0icek-
TpHca, IpoBegeHa OO OCHOBUM. SHAUIITHL 11 OTOBXXKUHY, AKIIO
nepuMerp TpukytHuxka ABC nopiBHioe 28 cM, a IIepuMeTp
TpukyTHUKa ABD nopiBHIOE 20 CcM. 130



340.

341.

342.

343.

344.

3495.

346.

347.

140

JAKIITO MeglaHa TPUKYTHHKA OLJINTH MOTO0 HA ABA TPUKYTHU-
K1, IIepuMeTpu AKUX P1BH1, TO JaHUU TPUKYTHUK € PI1BHO-
Oenpenum. JloBediTh.

JloBemiTh, IO B PIBHOOEAPEHOMY TPUKYTHHKY MeOlaHH, IIPO-
BeJeHl 10 OlYHUX CTOP1H, P1BHI.

JloBeaiTh, IO B PiBHOOEAPEHOMY TPMKYTHUKY OiCeKTpuCH,
IIPOBEleHl 3 BEePIINH IIPU OCHOB1, P1BHI.

Tpukyraukun ABC 1 DBC piBHl1 (puc. A

106). [loBemiTh, IO TOUYKA IEePETUHY BIlI-
piskiB AD i BC ginutnr Bigpizor AD
HaBII1JI.

Ilepnenagukynsapui Bigpisku AD 1 BC ¢ D
ImepeTuHawTbCa B Toull O, nIpuyomy "
/ ABC = /DBC (puc. 106). Ioexits, C

1m0 TpUKyTHUK ACD piBHOGEIpEHU!II. Puc. 106

IloBemiTh P1BHICTH PIBHOOEAPEHUX TPUKVTHHKIB 3a OCHOBOIO
Ta IPOBEIEHOI0 N0 Hel MeOlaHOIo.

JloBeaiTh PiBHICTHL PIBHOOEAPEHUX TPUKYTHUKIB 3a KYTOM,
IIPOTUJIEKHNM OCHOBl1, Ta BHCOTOIO, IIPOBEAEHOIO 3 BEPIIIHU-
HI IIbOTO KVyTAa.

Bukopucrosyoun 1aer0, IIO- o
TaHy Ha MAJIOHKY, 3HaAWIIThH
BiZcTaHb Big cmocrepiraua (A)
no npepenBa (B), po3TamioBaHOTIO
3a TrpaJbHUM IIOJIEM CTaIlOHY,
AKIIO IO T'PaJbHOMY IIOJIIO XO-
OIUTH He MOXHa. Paszom 13 KO-
MAaHIOI0 CBOIX OJIHOKJIACHUKIB
Ta OJHOKJIACHUIIL CIIPOOyHTE
B1ATBOPUTU BIAIOBIAH1 A1l Ha MicmeBoctl. llicaa nworo
BUMIpANTE IIYKaAHy BlJAcTaHb Hanpamy. lloplBHaAUTe aBa
oTpuMaHil pesyabTratu. OOroBopiTh, YOMY BOHU MOKYTb
B1AP13HATUCH.




PiBens B

348. IloBeg1lTh PI1BHICTh TPUKYTHUKIB 34 CTOPOHOIO, IIPHUJETJINM
KyTOM 1 OICEKTPUCOIO, IIPOBEAEHOI0 3 BEPIIMHU IIHOTI'0 KYTA.

349. JloBemlTh PIBHICTHP TPUKYVTHUKIB 34 CTOPOHOIO, MeElaHOIo,
IIPOBEIEHOIO JO II1€El CTOPOHH, Ta KYTOM MI1XK HUMMU.

390. IloBeniTh PiBHICTHP TPUKYTHUKIB 3a MeAiaHOIO Ta ABOMAa KV-
TaMHi, Ha K1 BOHA JLJINUTHh KYT TPUKYTHHUKA.

391. IloBegiTh pPIBHICTE TPUKYTHUKIB 3a KYyTOM, O0lCEKTPMCOIO,
IIPOBEJIEHOI0 3 BEPIIMHU IhOI'0 KyTa, 1 KYTOM, SAKHUM BOHA
VTBOPIOE 3 IIPOTHUJIEIKHOIO CTOPOHOIO.

TeopeTnuHUN MaTeplaJ

* P1BHICTH TPUKYTHUKIB
* P1BHOOEIpPEHUN TPUKVTHUK

3anaui

392. Ilano Ttpukytuuku ABC i A BC, y skux AB=A B,
BC=BC, LA=/A, ZB=/ZB, §{ry i3 4oTUPBhOX HOaHUX
VMOB MOKHA BUKJIIOUNTH, IIIO0 PEIITH YMOB BHCTAUWMJIO IJd
TOBEeIEeHHS PIBHOCT1I TPUKYTHHKIB 3a IEPIIOI0 O3HAKOIO; 34
IPYTOI0 O3HAKOIO?

393. Tpurkyrauku ABC i AB,C maioTs crainbHy cTopony AC, mpu-
yoMy TOouKu B 1 B, nmexarb mo pisHi 60km Bimg mpsamol AC,
£ZBAC = /2B ,AC. Has3BiTh I0IATKOBY YMOBY, HEOOXITHY HJId
ITOBEeJEeHHs PIBHOCTI TPUMKYVTHUKIB. HaBenlTs yCl MOXKJINBI
B1AIIOB1Il.
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HUKA IJd JOBEeJeHHS TPEeThOl O3HAKU PIBHOCTI TPH-
KVTHUKIB.

Teopema (TpeTsa o3HaKa PIBHOCTI

OgHa poguHA BHUpPININJIA BJACHUMH CHJIAMH 3POOHMTH PEMOHT.
Iloxkielnn HOBI IHIIIaJepHn, aje K1IIKa IIbOMY He 3pajlja U YTBO-
puja KIITAMHA OIPKY V BUIJALL TPUKYTHHKA. «Hy, 1mo &, —
CKas3aB TaTO, — HIUOI'0 cTpallHoro. /laBanuTe 13 3aJHUIIKIB IIIIIA-
jep 3po0MMO TPUKYTHHUK 13 TAaKMMM CaMMMM CTOpPOHaAMM, K Ha
MIOIIKOIKEeHINM YaCTUHI1, 1 IPUKJIEIMO MOI'0 3BEepXy, HIXTO U HE

II00AUNTH» . «A AKIIIO BUNJIe He TAKNN TPUKYTHUK, — CIOUTAJIN
IiTH, — MU K MIpAJIU T1JIBKU CTOPOHHU, a He KyTu?» «I'eomer-
pidg, Mol Jgro0il» — ImoCcMiIXHYBCS TaTo.

3aCTOCYEMO BJIACTHBOCTL PiBHOOEAPEHOIO0 TPUKYT-

TPUKYTHHUKIB — 3a TPhOMA CTOPOHAMM)

AKII0O TPpM CTOPOHM OJHOTO0 TPUKYTHHUKA BIAMOBIAHO
TOPIBHIOIOTHh TPHOM CTOPOHAM I1IHIIOIO0 TPUKYTHHKA, \
TO TaKi TPMKYTHHUKH PiBHI. -

4

JloBemeHHA
Hexai#t nano Tpukytauku ABCi A B/C, y akux AB=A B,

BC=B,(C, AC=A,C,. Hosememo, mo AABC = ANA B.C..

IIpukaagemo TpuryTHuk A,B,C, no tpukyruuka ABC Tak,

mo0 BepmuHa A, cymicTuiacsa 3 BepminHoo A, BepmimHa B, —
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3 BepminHoio B, a Touku C i C, mexanu mo pidHi O0KU Big mpd-
Mol AB. MoXJauBl Tpu BUOALKMN:

1) mpomins CC, npoxoauts ycepenuni kyrta ACB (puc. 107, a);
2) npominp CC, mpoxoauth moda Kyrom ACB (puc. 107, 0);
3) npominbe CC, 30iraerbca 3 OAHie 31 cTropiHm Kyta ACB

(puc. 107, 8).
§
: C
A1 B (B,) T
1
\,\% 1 A (A))
C1 C1
a B

Puc. 107. IIpuknaganasa TpukyTauxka A B C,
no Tpukyrauka ABC

Posriaaaemo Bunagkm 1 1 2. OCK1JIBKHK 3a YMOBOIO T€OPEMU
AC=AC,i BC=B,C, to tpurytauku ACC, i1 BCC, piBHOOE-
peHi 3 ocHoBolo CC,. 3a BJIAacTHUBICTIO PiBHOOEAPEHOTO TPUKYT-
Huka £L1=/2, £Z3=/4. Toni LACB=/LAC B ak cymu (abo
pisuumi) piBEuNX KyTiB. OTiKe, AABC = AA B C, 3a mepiiom
O3HAKOI0 PIBHOCTI TPHKYTHHKIB. ¥ BUIAAKy &8 PIBHICTH KV-
tiB C 1 C, BUILIMBa€e 3 BJIACTHUBOCTI PiBHOOEAPEHOTIO0 TPUKYT-
HUKa 3 ocHoBoio CC,, a mojajbIlle AOBeJeHHS aHAJIOTIUHE
[IonepeasHbOMY. TeopeMy AOBeIeHO.

Y3arajJbHIOIOU O3HAKU PIBHOCT1I TPUKYTHUKIB, MOKHAa
mobaduTH, IO B YCIX TPHOX O3HaAKax PIBHICTHP TPUKYTHHKIB
BHIIJINBA€E€ 3 PIBHOCT1 TPHOX IIap BIANOBIAHUX ejeMeHTIB. 1 11e
He BUIAIKOBO: SAK IPaBMJO, TPUKYTHUK MOKHa 3amaTu (IIo-
OyayBaTH) caMe 3a TpboOMa eJeMeHTaMHU, ajle He JOBLIbHUMN,
a TaKMMH, III0 BU3HAUAIOTh €IMHMNN TPpUKYTHUK. Hampukian,
TPUKYVTHHUK MOKHAa OJHO3HAUHO 3aJaTHU JOBXMNHaAMUA TPHOX MOI'O
CTOP1H (Ile BUIIJINBA€ 31 IIMOMHO JOBEIEHOl TPeThol O3HaKIH).
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OnHak, HanopuKJald, I'PaAyCHlI MIpM TPhOX KYTIB He 3aJal0Th
TPUKYTHHUKA OJHO3HauHO. CrpoOylTe caMOCTIMHO HOOyaAyBaTH
BI1AIOBIAHNHN KOHTPIIPMKJIAL — ABa HEeP1BH1 TPUKYVTHUKU 3 BlJ-
[IOB1ITHO P1BHUMU KYTaMU.

3agaua
IloBeg1Th P1BHICTh TPUKYTHUKIB 3a ABOMAa CTOPOHAMM UM Me-
I1aHOI, IIPOBEIEeHOI0 OO0 OJHlEl 3 HUX.

JloBegeHHA

Hexan ABC 1 A B C, — naHl TpH- B
KYTHUKK 3 w™exnlanamu BM 1 B M,
B1ANOBiAHO, npuuomy AB = A B, AC =
= AC,, BM = B M, (puc. 108). Pos-

IJISHEMO CIIOYATKYy TPUKYTHUKU ABM 4 M C
i1 ABM. Y saux AB = AB, i1 BM = »
= B,M, s3a ymoBow, a AM = A M, Ak !

noJioBUHU piBHUX cropin AC 1 AC,,
T00T0 NMBM = ANA B M, 3a TpPETHOIO
O3HAKOI0. J3BlJACH, 30KpeMa, BUIIJIU-
Bae, mo LA = LA . Tomi AABC = A, M, ¢y

= AA B C, 3a Hepmom 03HaKoo (AB =
:AlBl,AC—AlC 3a YyMOBOI0, LA = LA,
3a TOBEIEHUM).

IIpoanasizyemMo 03HaKU PIBHOCTI TPUKYTHUKIB. ¥ Cl II1 TBEP-
IKEeHHA OJHAKOBL 3a CTPYKTYPOIO: AKIINO TPUKYTHUKU MAalOTh
IIeEBHY 0CO0JIMBiICTH, TO BOHM piBHIiI. Ila ocobauBicTh (pP1BHICTH
TPHOX IIap BIAIOBIAHHX €JIEMEHT1B) 1 CTAHOBUTH 03HAKY P1BHOCTI
TPUKYTHUKIB. HeBaXKo 3goragzarucsa 3a aHAJIOT1E€I0, 10, CKAMKI-
MO, O3HAKa IIapaJjieJIbHOCT1 IIPAMUX MOKe MaTU TaKHUU BUIJIAL.
«fIKII10 IB1 IpAM1 MaOTh IEBHY 0CO0JIMBICTH, TO BOHU IIapaJjiejib-
Hi» (IIpuraganTe, Y POITJAASAJNCI PAaHIIIEe CX0K1 TBEPIKEeHHST).
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Y OaratbOx TIeOMEeTPMUHHX TBEPIKEHHIX
MU OIEepP;KyeMO HOB1 0co0JHBOCT1I (diryp 3a
TOIIOMOTOI0 BJ)Ke BIJOMUX: HaIPUKJAI,
IKIIIO IBa KVTHU € BEPTHUKAJILBHUMH, TO
BOHM PI1BHI. ¥ TakKoMy pas3l PpIBHICTH
€ BJIACTHUBICTIO BEePTHKAJBHUX KVTiB. 3a
aHAJIOT'1€10, BJIACTUBICTH CYMLXKHUX KY-
T1B MAaTHUMe TaKUU BUIJIAN: «JIKIIIO IBa
KYTH CYM1sKH1, TO BOHU MAalOTh IIEBHY 0OCO0-
JINBICTh». HeBaKKO 30arayrTu, sKe 3 BUBUE-
HIUX TBEPIsKeHb € BJACTUBICTIO CYMIKHHNX KYTIB.

3a3HauuUMO IIle OAUH I[iKaBuUM (aKT. JAKIIO HaM ITaHO PI1B-
HOOeIpPeHUHN TPUKYVTHUK, TO PiBHICTH ABOX MOI'o KYTiB — BJIac-
THUBICTH PIBHOOEIPEHOI'0 TPUKVTHHKA. SJIKIIO K 13 YMOBHU PIiB-
HOCT1 ABOX KYTiB II€BHOTO TPUKYVTHMKA MH POOMMO BUCHOBOK,
IO IIel TPUMKYTHUK PIBHOOEIPEHHI, TO P1BHICTH IMNX KYTIB —
O3HaKa piBHOOeapeHOro TpuKyTHHMKa. OT)Xe, ogHa I Ta caMa
0COOJIMBICTh (hIrypH 3aJIe’KHO BlJ YMOBHU 3aJadl MOKE PO3TJIs-
maTucsa abo gK BJIACTUBICTHL, a00 AK O3HAKA.

Hasenemo IIPUKJIAIN BJIACTUBOCTEU
1 o3HaK, He IHOB’a3aHl 3 reomerpicro. Ha-
SIBHICTH OBTOl IIIM1 € BJIACTUBICTIO KHUpadu
(Aakmio TBapuHa — JKupada, TO BOHA Mae
TOBI'Y IINI0). AJjie JOBr'y HINIO MalOTh TaKOMK
1 cTpaycu, TOOTO He OyAb-AKa TBapuHa 3 JOB-
roro mmmerw — xupada. Orixke, HAABHICTH
IOBIOl IIIM1 He € O3HaKorw Xupapu. lHmmnunm
IIPpUKJIaL: MHOIABUIIEHHS TeMIepaTypu —
O3HaKa XBopoOm (00 AKIIO B JIOAMHM BHCOKA TeMIlepaTrypa, TO
JIIOAVHA XBOpa), ajie IMIABUIIeHHA TeMIIepaTypu He € BJIAaCTUBICTIO
XBOpoOu (amske O6araTo XBOpPOO He CYHPOBOIKYIOTHCS IIIIBUIIIECH-
HAM TeMIepaTrypu). I Hapemti, npukJaan 3 apu@PMEeTUKNA: OCTaHHS
mudppa 0 — 1 BIacTUBICTH, 1 O3HAKA UMceJ, AK1 aAuIaTbeda Ha 10.

CrpoOyliTe HaBeCTU BJIACHI IPUKJIAAM BJIACTUBOCTEM 1 O3HAK,
III0 BUBUYAIOTHCHA B IIKOJIL.
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SalIUTAaHHA M 3aaaudl

394.

355.°

356.°

397.

398.

399.
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9

Y mpuxkyraurax ABC i A BC, AC=AC, i BC=B/_,. fdxy
P1BHICTH HEOOX1AHO AOoJaTH OO YMOBHU, IIIOO0 PIBHICTH JaHUX
TPUKYTHUKIB MOKHAa OYJIO TOBECTU 3a TPETHOIO O3HAKOIO?

Tpu cTOPpOHM OAHOIO TPHUKVTHUMKA BIAINOBIIHO ITOP1BHIOIOTH
TPHOM CTOPOHAM 1HIIOIO TPUKYTHHKA. UM € pPIBHUMU KYTHU
MisK BIAIIOBIIHO PIBHMMH CTOPOHAMH IIMX TPUKYTHUKIB?
Yomy?

YUu npaBuJabHO, IO ABa PIBHOCTOPOHHI TPHUKYVTHUKM PI1BHI,
SIKIIIO BOHU MA<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>