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3MmicT

LUAHOBHI AECATUKNACHUKU | AECATUKSIACHULI!

Bu npomos:xyere BuBuaTH reomerpito. MeTa 11p0oro miapyyHuKa — JOIIOMOT-
TH BaM OHaHYBaTH il PO3IiJI, AKUI HA3BUBAETHCI CTePeoMeTpiero. ¥ IIoIepensHix
KJlacaxX BU BUBYAJIM IJIOCKi (irypm Ta iX BJIACTUBOCTI, a Telep poa3risagaTuMe-
Te MPOCTOPOBi 00’eKTU. ¥ MHpOIleci BUBUEHHS cTepeoMeTpii BU BIOCKOHAJIITE
HaBUYKHU JIOTIYHOTO MUCJIEHHS, PO3BUHETE IIPOCTOPOBY YABY, BMiHHS MOAYMKH
MOJeJI0BATH HOBI reoMerpuuHi (irypu it OyaysaTu ix 300pasKeHHs, a I'OJIOB-
He — OBOJIOJi€Te CUCTEMOIO0 MaTeMaTUUHUX 3HAHb, HABUYOK i YMiHb, AKi He0O6-
XigHI I BUBUEHHS iHINIUX ITKIJTbHUX MUCIUWILIIH, ITPOJOBXKEHHA HABYAHHA,
a TAaKOYK CTAaHYTh y IPUTOAi B MOBCAKIACHHOMY JKUTTi, MaOyTHINA AisgJIbHOCTI.

3acBOIOIOUN CTEPEOMETPilo, B O3HAMOMHUTECS 3 HOBUMU TeOMEeTPUUYHUMU
MMOHATTAMHU i 3aKOHOMipHOCTAMU, 0araTto 3 SKUX JIOAW 3JaBHA 3aCTOCOBYIOTH
Y BUPOOHUUI AiAJIBHOCTiI, BUKOPUCTOBYIOTh B apXiTeKTypi, sKMBOIIKCI TOIIO.

Bu mobaunte 3B’s30K reoMeTpii 3 MHCTENTBOM i HaIleBHO MOTOAUTECS
3 IYMKOIO TeHiaJbHOTrOo (hpaHIy3bKoro apxirtektopa XX cr. IHlapaa Egyapa
JIe Kopbro3be, 1110 HABKOJIUIIHIN CBiT € cBiTOM reoMeTpii i cBOIMU XYyOOKHIMU
BPa'KeHHAMU JIIOAWHA 3000B’si3ama came reomerpii. Bu 3posymieTe ciioBa Bu-
JTaTHOrO (ppaHIy3bKOro MareMaTuka i ¢isocopa Baesa Ilackansa: «Toro, xTo
BOJIOZi€ TE€OMEeTpi€elo, IIA HayKa IIPOCYBa€ HACTiJIbKM JaJIeKO, IO BiH BUABJIA-
€ThCA 030POEHUM aOCOJIOTHO HOBOIO CHUJIOHO».

AK KOPUCTYBATUCA NIAPYYHUKOM

IligpyyHUK Mae YOTHUPU PO3MiJaHN, KOKHUKN i3 AKUX CKJIANAEThCA 3 IIapa-
rpagis. Ilaparpadu, K mpaBUJIO, MiCTATH TaKi CTPYKTYpHI OJIOKHU.

HdoBigkoBi TaGauui HaBeleHi Ha movyaTKy OinbImocTi maparpadiB i BMmimry-
IOTh OCHOBHI O3HAUEHHs, O3HAKW Ta BJIACTMBOCTI PO3TJIAAYBAHUX IOHATH TEMW,
CHUCTEMATU3AIlil0 TeOPEeTUYHOTO MaTepianay Ta cnocobig OdisivHocmi 3 UM Ma-
TepiamoM y dopMi crermiadbHUX OpieHMUpie 3 po3s’a3ysaHHs 3a80aHb. Pagumo
OITpaIlioBaTu el MaTepiaj y IepIly 4epry, a BiKe IIicJs IIbOr0 IePEeXOAUTH IO
HaCTYITHOTO OJIOKY.

IlosgcHeHHA ¥ OOIPYHTYBAHHSA ABJAIOTH CO0OI0 MOKJAAHE BUKJIANEHHS Te-
OPEeTUYHOTO Marepiany, HaBegeHOTO B Tabaumax. Take mogaHHA HaBUAJIBHOTO
Marepiany (CIOYaTKy CTPYKTYPOBAHOTO y BUIVIAAI TAOJUIb, a IOTIM omuca-
HOTO JeTaJIbHO) NO3BOJIUTH KOYKHOMY 3 Bac BMOWpATH CBifl BJIACHUU piBeHb
O3HAMOMJIEHHA 3 OOT'PYHTYBaHHAMU, OYIYyIOUM BJIACHY OCBiTHIO TPaeKTOPiio.

IIpuknaangu po3B’A3yBaHHA 3aJa4 O3HANOMJIATH BAaC i3 OCHOBHUMU ieAMM
IIOJ0 PO3B’sI3yBaHHSA 3a4a4, JOIOMOMXKYTH YCBiTIOMUTH ¥ 3aCBOITH CIIOCOOM Hiit
3 OCHOBHUMU T€OMETPUUYHUME MMOHATTAMM, HAOYTU HEOOXITHMX MIpPeIMeTHHX
KoMIeTeHTHOCTeli. [ Toro 1o6 BUAIJWUTU OPI€EHTOBHI OCHOBU IisiIBHOCTI
3 Po3B’sI3yBaHHA 3aBIaHb (3araJibHi OpieHTHPH), V MPUKJIALAX BJIAacHe PO3B’s-
3aHHS CYIPOBOMKYIOTHCA KOMEHTAPAMHU, SIKi JOIMMOMOKYTh BaM CKJIACTU IJIAH
pO3B’sI3yBaHHA aHAJOTIYHUX 3aBAaHb.

Posp’sa3anna KomenTap

SAx Mo)kHaA 3ammcaTu PO3B’sA3aHHA SIK MOKHA MipKyBaTu IIijg gac
3amaui. PO3B’sA3yBaHHS TaKoI 3amadi.



Po3gin 1. Bctyn oo ctepeometpil

3a TaKoro IIoJaHHS KOMEHTap He 3aBasKae CIPUNUHATTIO OCHOBHOI ifei pos-
B’s3aHHA 3aBJaHb IIEBHOTO TUNY i Jla€ 3MOTY 3a IMOTPeO0U OTPUMATH IEeTaTbHY
KOHCYJIbTAIlil0 IIOJ0 PO3B’sA3yBaHHA, AKA MIiCTHUTHCA B KOMEHTapi.

3 MeToI0 3aKpilieHHs, KOHTPOJIO i CAMOKOHTDOJIIO 3aCBOEHHS HaBUYAJb-
HOT'0 MaTepiajly HaIPUKiHIII KOMKHOro maparpada 3alpoIlloHOBAHO CUCTEMY 3a-
IUTaHb i BIpPAaB.

3anuTaHHA OJI9 KOHTPOJIO JOIIOMOKYTh BaM IPUTAJAATH M OCMUCIUTU BU-
BUEeHe, 3BEePHYTHU yBary Ha rojIoOBHe B maparpadi, OImiHUTH piBeHb 3aCBOEHHSA
TEOPEeTUYHOT0 MaTrepiany maparpada.

BnpaBu momaHo 3a TphOMa PiBHAMU CKJIATHOCTI:

+ 3a0ayi cepe0Hb020 PiBHSA MAIOTh MO3HAYKY «©»;

+ 3adayi docmamHv020 piHsa (Helio CKJIamHil) mogaHo 0e3 MO3HAYKY;

+ 3a0ayi 8UCOKO020 Di6HsA MAIOTh MO3HAUKY «*».

o GisbmrocTi BIpaB HANPUKIHII MiApyYHUKA HaBeIeHO 8i0nosidi.

Y pyopuiii «BuSBiTH CBOI0 KOMIIETEHTHICTH» HaBeEeHO 3aJaUi IPaKTUUYHO-
ro 3MiCTy Ta 3aBIaHHSA, AKi IJd OTPUMaHHA PO3B’A3KY BUMAaraioTh aHaJidy,
ysarajJbHeHHdA, cUcTeMaTusallii HabyTux 3HaHb.

3BepHITh TaKOK yBary Ha 3alpOIIOHOBAaHiI B TeKcTi maparpadiB cyIpo-
BO/PKYIOUi 3amuTaHHSA, IO CIOHYKAIOTh M0 OiJIbII TJIMOOKOTO CaMOCTiHiHOTO
OCMUCJIeHHS HAaBYAJbHOTO MaTepiajy, Ta 3aBIaHHA, BUKOHAHHA SKWUX, Ha
HAIly AYMKY, CIpUATAMEe (POPMYBAHHIO IEBHUX IIPEIMETHUX Ta KJIOUOBUX
KomIueTeHTHOcTel. 11i 3anuTanHd Ta 3aBIaHHA MalOTh BiIIIOBiAHI MO3HAUEHHA.

Marepianu pyopuk «Bimomocti 3 ictopii», «Bumarni marematuxkm» 10-
IOMOXKYTh BaM AOCJIiAUTH PO3BUTOK INeOMETPUYHOI HAYKM Ta Ai3HATUCA IIPO
IOCATHEHHSA BUJATHUX YUEHUX YKpaiHU.

g Toro mio06 HiApyYHMK OOIOMII BaM y HOBHiil Mipi, pagmmo osHaiio-
MHUTHUCS i3 CHCTEMOIO YMOBHUX IHO3HAYEHD:

@® 10ouaTOK OOI'PYHTYBAHHS TBEPIKEHHT;
3aKiHUeHHSA OOI'PYHTYBaHHS TBEPAKEHHS;
IOYaTOK PO3B’A3aHHS 3a1adui;

3aKiHueHHA PO3B’sI3aHHA 3amaui;
3alTaHHA OO0 YYHIB;
mikaBa iHQopmallis abo Taka, SKy BapTO o0OMipKyBaTu;

matepianu, mos’asani 3 IKT;

3aBIAHHS, AKi BUMAaramTb CAMOCTiMHOTO OIIpaIOBaHHA, CIPUI-
I0Th aKTHBi3aIlii po3yMoBOl MisIILHOCTI;

BOE Qs

C

IisgJIbHICTh, PO3pPaxXoBaHa Ha POOOTY B KOMAH.I.
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BCTYN OO CTEPEOMETPII



Po3gin |. Bctyn oo ctepeometpil

MOHATTA MPO AKCIOMATMYHUI METOZ Y TEOMETPII.

AKCIOMM MIAHIMETPIi. AKCIOMM CTEPEOMETPII

TA HAMMPOCTIWI HAC/IAKM 3 HUX N
abauys

1. AKcioMM nnaHimeTtpii
II. AkcioMn B3a€MHOr0 PO3MIIIIEHHSI TOYOK
Ha NpAMii i mIomuHi

I. Akciomu HaleskHOCTI

g
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V. Akcioma mapajieITbHUX IIPSIMUX
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§ 1. TloHATTS MPO akCiOMAaTUYHMIN MeTog, y reoMeTpil. AKCIOMM NaaHIMEeTpIi. AKCIOMU CTepeoMeTpIl...

IIpodosicenns maoa. 1

2. Akciomn ctepeomeTpii

LmrocTpaiisa ®dopmyaroBaHHS

m
° fka 6 He OyJja IJIONIWHA, iCHYIOTh TOUKHU, IO HAJEKATDH il
a IJIOIMMHI, i TOUKM, SKi He HajJeKaTb Ii.
f) Aeco; Meo.

Yepes OyIb-AKi TpW TOUKM, AKi He Jie:KaTh Ha OTHIN IpAMIii,
MOJKHA ITPOBECTH ILJIOIIUHY, i IO TOTO K TiJIBKHW OOHY.

B« SArmoro aBi pisHiI TOUKM HpPsaMOi JieKaTh y ILIOIMWHiI, TO i BeA
/’?/‘/ npAaMa JeKUTh YV il MJIOIWHI.
a Arxmo Aeo i Beo, To ABcCa.

SArmoio aBi pisHI IJIOIMIMHM MAMOTH CILJIBHY TOYKY, TO BOHU
IepeTUHAIOTHCA II0 IMPAMiH, IO MPOXOAUTHL Uepe3 I[I0 TOUKY.

Bigcramp MiK OyAb-AKHMH [IBOMAa TOYKAMI IIPOCTOPY OIHA
i Ta cama Ha BCixX ILTOIMMWHAX, IO MIiCTATH I[i TOUYKH.

3. Hacnigku 3 akcioM ctepeomertpii

A a
° ¢ Yepes npaAmMy i TOUKy, IO He JIEKUTHh HA HiA, MOXKHA IIPO-
l/f// BECTHU ILJIOIIMHY, i O TOTO K TiIbKH OJHY.
4 b o . :
C Yepes nBi mpsami, 110 IepeTUHAIOTHCA, MOMKHA ITPOBECTU ILJIO-

MIUHY, i 1O TOrO K TiJIBKU ONHY.

4, O3Ha4yeHHA, O3HaKM Ta BJIACTUMBOCTI reoMeTpuuHMX ¢iryp i BigHOWeEHb

O3HaveHHS T'eomerpuuni dirypu Osznaka
BKJIIOYAE B cebe a00 BigHOIIEHHS [O3BOJIAE€ NOBECTH, IO
XapaKTepUuCTUYHI (piBHiCcTBH, MOAiOHICTB, (birypu, Kl pOSIIsANAOTHCH,

€ mrykaHEuMu abo moB’s3aHi
HeoOXimHMM cHiBBigHO-

mapaJieJIbHiCTh, TepIeH-
IVKYJIAPHICTL TOIIO)

BJIACTHUBOCTI (irypu

meHHAM (piBHiCTE,
moAi0HicTh TOII0)

Baacrusocri




Po3gin 1. Bctyn oo ctepeometpil

NMOACHEHHA M OBI'PYHTYBAHHSA

0 MOHATTA MpPO CTepeoMeTpito

Kypc reomerpii BKJIOUae  IIaHiMe-
Tpito i crepeomerpiro. Ha ypoxax reomerpii
B 7-9 Kjacax Bu BUBYAJM B OCHOBHOMY ILiIa-
HiMeTpito, TOOTO TreoMeTpilo Ha IIJIOIIMHI.
VYeci ¢irypu, axi posriaamamTs y ILIaHiMe-
Tpii, HAOPUKJAL TPUKYTHUK, Mapajesorpam,
KOJIO, JIeJKaThb B OJHINA ILIOIMUWHI. ¥Yci Tou-
KM KOMKHOI i3 mmx Qiryp HajgeKaTb ILJIOIIU-
Hi. Tomy Taki ¢irypm HasuBawOTh NJAOCKUMU.

IIproro pOKy MU BHUBUATUMEMO I'€OMETpPifo
B IpocTopi — crepeomerpio. Cmepeome-
mpi€ Ha3WBAKOTHh PO3MiJI TeoMeTpii, 10 BU-
BYAE NPOCMOPO8i (hizypu Ta IXHi BJIACTUBOCTI.
IIpocTopoBi (dirypu MoKyTb OyTHU HEnJoOCKU-
mu (HampukJaan, Kyo um chepa) abo nuocku-
Mmu. YCIO CYKYIIHICTL TOYOK, SKi posriasna-
I0Th Y cTepeoMeTpii, Ha3MBAIOTh NPOCMOPOM.
Dizyporw (abo diryporo B IpocTopi) Ha3mBaTU-
MEeMO JOBiJIbHY MHOMKUHY TOUYOK, PO3TAIIIOBA-
HHUX y IpocTopi. 3oxpema, Iie Bci ¢irypwu,
posmirieni B OyAab-aKill ILIOHIUHI, y TOMY
yuceyai # cama 1 miaoimuHa. OTiKe, mI0OCKi (i-
Iypu TaKOXK € TIPOCTOpoBMMEU (Qirypamu.
ToMy OCHOBHUMH BJIACTUBOCTAMU ILJIOCKUX
diryp, BimomMmmMm 3 Kypcy ILIaHimerpii, mMu
KOpHCTyBaTUMeMOCsA i B cTepeomMeTpii.

! I
: |
I I
Jo e JP i

a ,// 6| .-~
S
A D
A B ¢ e
Puc. 1.7

IIpoTre B cTepeomeTpii HaBaKIUBINIIUMI
€ IPOCTOPOBi Pirypwu, 1110 He JIeKaTh ITOBHICTIO
Hi B ofHill momuHi, ToOTO Hensocki pirypu.

I3 mearumm mpocTUMU HeEMJIOCKUMU (i-
rypamMu BU 3ycTpidvanucsa B Kypci mareMaTu-
KM IIOYaTKOBOI HIIKoJU Ta d KJjacy. [lo HuX
BigHOCATH (puc. 1.1): Ky6 (a); TPAMOKYTHHMI
napasesermrinien; (0); mpusmy (8); mipamigy
(2—0); xrouyc (e); muiaiagp (i); Ky (3).

Heski girypu B mpocTopi I1ie HA3WBAIOTH
miaamu'. HaouHo reoMerpuyHe TiJIO MOIK-
Ha yaBUTHU co0i K YAaCTHUHY MPOCTOPY, IO
3afimae (isumuHe TiJO, OOMeEKeHe HdesAKOI0
moBepxHeto. Hampuriazm, moBepxHA KyJai —

cghepa — CKIAJAETBCA 3 YCiX TOYOK IIPO-
CTOPY, BigmajeHUX Big omHiel TOUKU — UeH-
mpa — Ha BiacTaHb, 10 JopieHIoE padiycy.

Il moBepxHsS 0O0MEKye Ky./0, SKa CKJIama-
€ThCA 3 yCiX TOYOK IIPOCTOPY, AKi BimmaseHi
Big omHiel TOUKM — yeHmpa — Ha BiACTaHb,
110 He nepesuwye padiyca.

Ky6, nmapasenenminen, mpmama i mipawmi-
na € MHororpaHHukamu. Crpore osHaueHHS

mHOTOrpaHHWKa npamo B 11 kmaci. IIpore
|

MnaHimMeTpia — Bixg saTuH.
planum — nnomuna.
CrepeomeTpia — Bijg I'pelbK.
cmepeoc — TPOCTOPOBUI.

I Crpore o3HaueHHs Tija Ta #0ro moBepxHi Oyme maHo B Kypci reomerpii 11 xiacy.



§ 1. TloHATTS MPO akCioOMaTUYHMIN MeTo, y reoMeTpil. AKCIOMM MnaHIMETpIl. AKCIOMU CTEPEOMETRIT...

OCKIJIbKM MU IIOYHEMO NIPaIIOBATU 3 JESKU-
MU BuAaMu MHororpaHHukiB y 10 KJjaci, To
3aIIPONOHYEMO O3HAUYEHHHA, IO CIIMPAIOTHCA
Ha HAOYHO-iHTYITUBHI yABJIEHHA.

MHO0202paHHUKOM HA3UBATUMEMO OOMe-
JKeHe Tijlo, IIOBEepXHA AKOT0 CKJIAJAEThCA
3l CKiHUEeHHOTO YMcJa ILIOCKMX MHOTOKYT-
HuKiB. KoXKHUI i3 IMX MHOTOKYTHUKIB Ha-
3UBAIOTh 2PAHHI0 MHOZ02PDAHHUKA, CTOPOHU
MHOTOKYTHUKIB — pebpamu MHO020ZPAHHUKQA
\ (puc. 1.2).

Bepmnua

I'pansp

Peb6po

Puc. 7.2

Bepwunamu MHO0202PAHHUKA Ha3WUBAIOTh
BepIIUHU ¥oro TpaHeil. Bimpisor, 1o crmo-
Jlydyae BepIIWHU MHOTOTPDAHHUKA, IKi He Ha-
JIeKaTh ONHIN rpami, HA3UBAIOTh 0iAZOHALILIO
MHO202DAHHUKQA.

300paskaouyy MHOTOTPAHHUKU, HEBUIU-
Mi pebpa (aKi saxkpuri mepemgHiMu TpaHs-
MM) BUKOHYIOTHh HMITPUXOBUMU JIiHiAMU (IUB.
puc. 1.1 i 1.2). fAx Oyzne mokasaHo maJji, mifg
Yyac KpecJeHHA MHOTOTPDAHHUWKIB cJiin 30e-
piratu mapaJieJbHiCTh BigmoBigZHHUX pebep,
TOMY, HAIPUKJIAL, Ha 300pakeHHiI Ky0a uu
NPAMOKYTHOTO MapaJiejenimena Bci rpanHi
€ mapaJsiesorpamamu (zuB. puc. 1.1, a i 6).

Haragaemo, 1o Bci rpaui Kyba —
KBaJpaTu, a BCi rpaHi mpAmo-

KYTHOTO IIapaJieJjerrime-
Ia — TPAMOKYT-
HUKH.

MuororpaHHuK, OBi rpaHi AKOro — piB-
Hi n-KyTHUKY, a Bci iHIIi n rpaHeit — ma-
paiejorpaMu, Ha3WBAIOThb N-KYMHOW Npu-
3mow. PiBHI n-KyTHUKU HAa3uUBAIOTL 0CHO8A-
MU npu3mMu, a mapajgejorpaMu — OiYHUMU
epanamu. Kyb6 i npaMoOKyTHUI TapaJeJerri-
mes € OKPeMUMHU BUNAAKAMU YOTHUPUKYTHOL
OPU3MH.

ITipamidolo Ha3WMBAIOTh MHOTOTPAHHUK,
OJlHA 3 rpaHeil AKOr0 — IJIOCKUUA MHOTOKYT-
HUK, a pelTa TIpaHeil — TPUKYTHUKH, IO
MaoTh CHiIBHY BepinmuHy (puc. 1.1, 2-0).
TpurkyTHi rpaHi HaswBawOTh OiYHUMU 2Zpa-
HamMu nipamiou, CHIJBHY BepIINHY OiuHUX
rpaHell — @epwuHo nipamiou, a MHOTO-
KYTHUK — OCHO08010 nipamiou. Binpisku,
110 CIOJYYalOTh BEPINUHY MipamMizu 3 Bep-
mInHaMu 1i OCHOBHU, HA3WUBAIOTh OiYHUMU
pebpamu nipamiou. Ilipaminy HasuBaoOTh
Nn-KYmHoiw, SKIIO 11 OCHOBOIO € N-KyTHUK.
Ilipaminy Ha3WBaOTL nNPABULbHOI0, SKIIO
ii OCHOBOIO € TIPAaBUJBHUUA MHOTOKYT-
HUK, a Bci OiunHi pedpa piBui. Hampukian,
aimo B nipamini SABCDEF (puc. 1.1, 0)
ABCDEF — 1paBUJbHUH MIECTUKYTHUK
i SA=SB=SC=SD=SE=SF, To 1e 1mpa-
BUJIbHA IMIECTUKYTHA IIipamizma.

TpuxkyTHy mipaminy iHomi Ha3MBAOTh
mempaedpom (puc. 1.1, 2). Terpaenp, yci

rpaHi SAKOTro — TIpaBUJbHI Tpu-
KYTHUKY, HA3WBAOTh npa-
BUJLLHUM.
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é AKkciomaTM4yHa nobygoBa reomMetpii

Kypc mnnamimerpii, AKWi BuU BUBYAIU
B 7—9 KJjacax, i 3aIpoIlOHOBAaHU KypC CTe-
peomeTpil 3HAUHOI0O MipOi0 CIMpPAOTbCA Ha
IeBHI HAOYHI ydABJIIEHHA IIPO TeOMeTPUUHI
¢irypu. Pasom i3 TumM reomeTpid AK HAyKO-
Ba TeopisA Ipo BJIACTHBOCTI (iryp, poarario-
BaHUX Yy IIPOCTOPi, MOKe OyTH IOOyIOBama
JOTiYHMM (IeIyKTUBHUM) METOJOM Ha OCHOBI
cucTeMu akKciom.

ITosscHUMO CyTh aKCioMaTUYHOTO METOIY
mooynoBu reometpii. BBogsaTs ocHoBHI (Heo-
3HaUyBaHi) MOHATTA — @Qicypu i dopmyJrio-

IOTh OCHOBHIi ITOJIOXKEHHsA (axciomu), y AKUX
BUPa’KEHI OCHOBHIi CIIiBBiZHOIIIEHHA MiXK
OCHOBHUMH MOHATTAMHU'. Iajai, BUKOpPHCTO-
BYIOUM OCHOBHIi IIOHATTS 1 OCHOBHi CHiBBif-
HOIIIEHHsS Mi’K HUMW, BU3HAYAIOTh HOBi IIO-
HATTA — @Qizypu, QPOPMYJIIOIOTH 1 TOBOAATH
HOBI TBePIKEHHSA — meopemu TIPO BJIACTU-
BOCTi BBeIeHUX IOHATH. lIpm IIHOMY I0BO-
IATH TEOPEMU CTPOTO JIOTIYHUM IIIJIAXOM,
cCIIMpamunch Ha akciomu i pamimie moBemeHi
TeopeMu. TaKMM UYHWHOM OJEPKYIOTH TI'€0-
METPUYHY CHUCTEMY TBepPAKeHb, IOB’sI3aHUX
HUB3KOIO JIOTIUHUX 3aJIe}KHOCTEN.

OcHOBHiI 0O3HauUeHHA Ta BJACTUBOCTI (iryp HA IJIOMWHI, AKi BU BUBYAJIN

B Kypci reomerpii 7-9 xJjaciB, HaBefeHO B iHTEPHET-TIiATPUMII HiAPYUYHHKA
(muB.«Cucrema omopHUX (haKTiB Kypcy miaaHimerpii», Tada. 1-13).

BigomocTi 3 icTopii

laeto feiyKTMBHOrO MeToAy Nnoby10BU reome-
Tpii BMCYHYB Lie AaBHbOrpeLlbkui dinocod,
yyeHb Coxpama (469—399 pp. #o H. e.),
ITnamon (422—347 pp. po H. e.). lpote
[iMCHUM 3aCHOBHMKOM HayKoBoi Teopii Jo-
riYyHOro BMBEAEHHSA BBaXaloTb YYHA Ilznamo-
Ha, [aBHbOIpeELbKOro Mucantensa Apucmo-
means (384—322 pp. A0 H. e.).

ApuctoTtenb

(i)

3a3HAUMMO, IO IPAKTUYHO KOMKHY TeOo-
pemMy MoOKHA c()OPMYIIOBATH Y BUTJIALL YMOB-
HOTO TBepAKeHHs «frimo A, To B», me Jire-
poI0 A IO3HAYEHO YyMmo8y meopemu, a B — ii
sucHosox. Hampuraazn, SKIIO B IPIMOKYT-
HOMY TPUKYTHHUKY IIO3SHAUNTU AOBMKUHY TiIlo-
TEeHY3U Uepe3 C, a JOBKUHU KaTeTiB — uepes
a i b, ro meopemy Ilighazopa MmoxxHa chHopMy-
JIoBaTU Tak: «AKIimo TpuryTHUK ABC mIpsamo-
KyTHHH i3 npsamuM kytoM C, To ¢ =a?+b%».
YMmoBoio A 11iei Teopemu € «TpukyTHUK ABC

IPAMOKYTHHH i3 mpaAmMuM Kytom C», a BHU-

caOBKOM B — «c?2=a?+b%» (kBampat rimo-

TEeHYy3U JOPiBHIOE CyMi KBaApaTiB KaTeTiB).

SIKII0 mOMiHATM MicAMH yMOBY i BU-
CHOBOK TeopeMu, TOOTO PO3TJISAHYTHU TBeEP-
mxeHua «fximo B, To A», i Ile TBepAKeHHA
Oy/Zle IpaBUJIBbHUM, TO OTPUMAEMO TaK 3BaHY
meopemy, obeprneny pno nanoi. Hampwurian,
nna reopemu Iliharopa obepHeHe TBepAKEH-
Ha: «fAxio B TpukytHurky ABC 3i cTopoHa-
MU a, b, ¢ BUKOHYETBHCSA PiBHICTH c2=a?+b? "
TO el TPUKYTHUK IPAMOKYTHUH i3 MPAMUM
Kyrom C» TeX mpaBuibHe. ToMy ocTaHHE

3ayBayK1MO, II10 KPiM CyTO reOMeTPUYHUX OHATH y IJIaHiMeTpii Ta cTepeoMeTpil BUKOPUCTOBYIOTH Jie-

SIKi OCHOBHI (HeO3HAUyBaHi) MOHATTA, CIiJIbHI 1 IJIA iHITUX PO3AITIiB MaTeMaTUKX, HATPUKJIAT ITOHAT-

TA «MHOMXHHA» .
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IpaBUJIbHE
TBEePI KEeHHA

TBEPAKEHHA € (QOPMYJIOBAHHAM TeOopeMU,
obepHeHol mo Teopemu Iligparopa.

Haramaemo, 110 He KOMKHa TeopeMa Mae
obepHeny. Hampukaam, posTISHEMO TEOPeMY
PO CYMiKHI RyTH: «fKIIO ABa KYTU CYMiXK-
Hi, TO iXx cyma nmopiBuioe 180°» (ymoBa A —
«IBa KYTH CYMiKHi», BUCHOBOK B — «ix
cyma gopiBuioe 180°»). Chopmyaroemo obep-
HeHe TBepa:KeHHA («fAKIIo B, To A»): «AKII0
cyMa OBOX KyTiB mopiBHIoe 180°, To 11i KyTH
cymixkHi». Ile TBepa'KeHHA HeIpaBUJbHE,
TOMY III0, HANPUKJAL, CyMa JIBOX BepPTHU-
KaJbHUX NPAMUX KyTiB mopiBHIOe 180°, aje
mi Kytu He € cymiskHUMHU. OTiKe, IJA Teo-
peMu Ipo CyMiKHI KyTH He icHye obepHeHOI
TEeopeMU.

«fKmo A , T0 B » —

/X

A — pmocraTHda
yMoBa mJjs B

B — HeoOxigua
yMoBa s A

Hampuriazn, BIacTUBICTh CYMiKHUX KY-
TiB i3 Kypcy maHimerpii: «SfKIimo kytu cy-
MixkHi, TO iX cyma gopiBHIOE 180°» MicTUTH
IBa TBEPI:KEHHSA: «KYTU CYMiKHi» — TBep-
mxeHHa A i «ix cyma gopiBaioe 180°» —
TBepAsKeHHsA B. Toxai HaBemeHy Bullle BJa-
CTUBiCTL MOKHaA c(opMyJroBaTy Tak: «Jlis
TOTO 11100 KyTU OyJaU CyMiKHUMU (TBEPAKEH-
Ha A), HeobxiOHo, 100 IX cyma AOopiBHIOBA-
aa 180°» (TBepmsxkenHa B) abo Tak: «Jlua
TOTO 1100 cyMa ABOX KyTiB mopiBHIOBasa 180°
(rBepa:xkenua B), docmammtbo, m00 i KyTu
Oy CyMisKHUMU» (TBepAKeHHA A).

Y BUMAAKY, KOJIU MPABUJIBHUMU € i mIps-

2 AKi we TeopeMn AKi He MalTb 0GEPHEHMX,
U BaM BioOMi?

Hearki wmaremaTwyHi TBepIKEHHS iHO-

Ii QOpMyJIIIOTH 3 BUKOPUCTAHHAM IIOHATH
«HeobOXiHa yMoBa» i «JocTaTHA ymoBa». I1o-
ACHUMO IIi TepMiHMU.

Y BUMaKy, KOJU YMOBHE TBEPIKEHHS
«fIkmo A, To B» mpaBuWJbHe, YMOBYy A Ha-

Me TBepmKeHHA «fKIimo A, To B», i obepHe-
He «fkmo B, To A», KoXHY 3 ymMmoB A i B
Ha3UBAIOTh HE00XiOHOWw i docmamHborw I
immioi. Hampukiaan, npamy Teopemy Iligparo-
pa i obepHeny 10 Hei MOKHA C(POPMYIIOBATH

Y BUIJISOI OJHOTO TBepAKeHHs: «Jlasd Toro
00 TPUKYTHUK OYB IPAMOKYTHUM, He00-
xiono i docmamHvo, 100 KBampaT OnHiel

3UBAIOTh 00CMAMHbBOI0 AJid ymMoBu B, a ymo-
By B — Heob6xidHow pna ymoBu A (nus.
cxemy).

I T—

BigomMocTi 3 icTopii

CTocoBHO reomeTpii ifiei ApucToTens peanizyBaB AaBHbOIPELbKUMA
mateMatk Eeranid (lll cT. go H. e.) y CBOEMy TpaKTaTi 3 reo-
meTpii «Havana». Mpotarom 2000 pokiB ue TBOpPiHHA EBKNiga 6ysi0
€AMHMM KepiBHMLUTBOM, 3a AKMM HaBYa/IM reometpii; BiA HbOro
MWam M yci 3aaymy MoZasiblioro AOCKOHANIWOro O6r'pyHTYBaHHS
reometpii. Cnig 3asHauMTH, WO cucTeMa CHOPMY/IbOBaHMX EBKi-
AOM aKcioM (mocTynaTiB) notpebyBasia BAOCKOHANEHHS, OCKiJIbKM
Oysla HEMOBHOW, a TOMY JAOBEAEHHS HEepiaKo «rpiwuav» 3Bep-
HEHHSAM [0 HAOYHOCTI.

KponiTka npausa 6aratbox MoKoNiHb MaTemaTuKiB cBiTy gossoan-  Penikc

Nna CTBOPUTM HayKOBMIM aKCioMaTMUHMI MeToj nobynosu reome-  KnenH

Tpii. BesMKa posb y UpbOMYy HaNeXUTb BiJOMUMM HiMELbKMM MaTe-

matukam Denikcy Kaeiiny (1849—1925) i Jasudy Iinvbepmy

(1862—1943). Y 1899 p. 3’aBunoca BuMAaHHA «OCHOB reomeTpii» ,AaB”'q
Finbbept

lnbbepta, e BiH NoGyayBaB akCiOMaTMKY TaKMM YMHOM, LUO
JIoriyHa CTpyKTypa reoMeTpii cTasa abCo/IlOTHO MPO30pPOoH).
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CTOPOHU MOOPiBHIOBAB CyMi KBajJpaTiB IBOX
iammmx cropiu». Imoxi samicThs TepmiHa «He-
00ximHO i mocTaTHbO» BUKOPUCTOBYIOTH Ta-
KOK CJIOBOCIIOJIYUEHHS «TOMi i TiIBKM TOmi».
Y npoMy pasi ocTaHHE TBepAKeHHS Oyme
chopmysboBaHO Tak: «TpUKYyTHUK Oyne mps-
MOKYTHUM mo0i i miavku modi, KoJIu KBa-
IpaTr onHiei CTOPOHM MOPiBHIOE CyMi KBampa-
TiB ABOX iHIIIUX CTOPiH».

BamMu — a, b, ¢, ... ab0 ABOMAa TOUKaMMH, IO
JexkaTh Ha npamii. ILmommuHy mo3sHavuaTuMe-
MO MajJuUMU TpelrbKuMu OyKBamMu — O, [,
Y, ..., a 300pakaTuMeMoO y BUIJIAAI IIapaJie-
JorpamiB abo JOBIILHHX 3aMKHEHHUX o0Jjac-
reit (puc. 1.3). Ili crmocobu 300pakeHHA Bim-
MOBiaf0OTh HAOUHOMY YSBJIEHHIO PO ILJIOIIH-
HY SIK IPO IJIaJeHbKY IIOBEPXHIO CTOJIa, 03epa
(puc. 1.4) rtomo. IIpu 1bOMY TJIOITUHY YAB-

JSAI0Th HeoOMeryKeHOI0 B yci 00KHM, izealbHO

TakuMm uymHOM, HaAABHICTHL Yy (POPMYJIIO- ’ - ) -
PiBHOIO i TaKO10, III0 He Ma€ HiAKOI TOBIIMHU.

BaHHI TeopeMu (UM 3aBJaHHS) CJIOBOCIIOJNY-
YeHHS «TOH1 1 TiJIBKM TOmi» BHMAarae mgoBe- w Osepo CuHeBMp, sAKe HasuBaloTb «MOPCbKMM

IeHHA AK NIpaAMOi, Tak i o0epHEHOI TeopeM. Okom~ Kapnat, yTBOPM/IOCA BHAacCNiZOK 3em-
netpycy 6inbw Hix 10 TMC. poKiB ToMy. BoHO

po3TawoBaHe Ha BMCOTi 989 M Hag piBHeM
Mops, Moro naowa 6/M3bKo 5 ra, HanbinbLia
rnvémHa 24 M. O3epo BXOAMTb O CKagy
HauioHanbHoro npupoaHoro napky «CuHe-
BMp», Ha TepuTopii akoro B 2011 p. 6yno
CTBOpPEHO €AMHMIM B YKpaiHi peabinitauifHui

0 OCHOBHi MOHATTA cTepeomeTpii

OcHOBHUMU (hirypamMu B IIPOCTOPi € mou-
Ka, npama i narowurna. Ik i B Kypci nianxi-
MeTpii, TOUKH B IIPOCTOPi OyaeMo IMo3HAYATH
BEeJIIUKUMMU JIATHUHCbKUMHU OyxBamu A, B, C,

D, ..., a npaMi — MaJIuMu JATUHChKUMU OyK- LeHTp Ana 6ypux Begmesis.
Puc. 1.3 Puc. 7.4. 03epo CuHemp y Kapnatax
Axmo A — Touka ILJIOMIMHU O, TO KaXKyTh, II[0 Mouka A oM
Jlexcums Yy nAOWUHL O, @ NJAOWUHA O Npoxodumbs uepe3 mou- P o
ky A. Ile moxxHa 3anucatu Tak: Aeo. fkmo Touka M He Ha- o
JIEXKUTH IJIOMUHL O, IIe 3anucyoTh Tak: M ¢ o (puc. 1.5). b >
. . uc. 5
SAKIO KoKHA TOUYKA MPSAMOI @ HAJEKUTHh ILJIOIIUHI O, TO
KaKyThb, IO NPAMA G JeH UMb Y NAOWUHLI O, & NAOUWUHA O
npoxodumv uepe3 npamy a (puc. 1.6). Ile mosHauawThs Tak:
aco. fdrmo mpama b He HaAJEXKUTH IJIOIMIWHI O, IIe TO3HA-
4aoTh Tak: b .
Puc. 1.6

Axito npama a i maoIuUHA O MAalOTh TLJIBKYW ONHY CIHiJIbHY
TOYKY A, TO Ka)KyTh, II[0 BOHU NePemMuUHAMmMbCs B TOUIl A, a
i sanumcyrorh Tak': alloo=A. Ha pucyHKax 4yacTUHY MIPAMOI,
AKa «3aKpuUTa» 300pasKeHHAM IIJIOIMWHYU, BBAYKAIOTh HEBUIU-
MO0 i 300pa’KaioTh IITPUXOBOIO JiHiero (pue. 1.7).

1V maBeseHOMY 3amuci JiTepoio A M03HAYEHO reOMeTPUUHyY Pirypy —

MHOKUHY TOUOK, KA CKJIAJaE€ThCS 3 OHiel TOUKH. Puc. 1.7
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o AkcioMu cTepeomeTpii

Y crepeometpii, Ak i B muaHimerpii, BJIACTMBOCTI TE€OMETPUUYHUX
(diryp ycTaHOBIIOIOTH MIJISXOM JOBeJEHHSA BIiAMOBiAHUX TeopeM. Aje Ha
moYaTKy KypCy, KOJIM HaM HEeBiZJoMO KOJHOI BJylacTHMBOCTI (iryp y mpo-
CTOpPi, JOBOAUTHLCS AKiCh BJIACTHUBOCTI OCHOBHUX (iryp mpuiimatu 6e3 10-
BemeHHA. SIK 1 B muamimerpii, Ti BIaCTMBOCTI OCHOBHUX T'€OMETPUUHUX
diryp, aKi nmpuiimaioTh 0e3 JOBedeHHsI, Ha3WBAIOTh akciomamu. Haraga-
€MO, II[0 OCHOBHMMHU (PirypamMm B IIPOCTOPi € TOYKA, IMpAMAa i IJIOIMMHA.
AxcioMu BUpakaloTh iIHTYITHMBHO 3PO3YyMiJi BJIACTHMBOCTI IIJIOIIMH Ta IiX
3B’S30K 3 iHITMMU OCHOBHUMM (irypaMm — TOUKaAMU i IPAMUMU.

v Akcioma 1. fIka 6 He OyJia IJIOIIWHA, iCHYIOTH TOYKM, IO HAJIESKATh

Wil IJIOIIMHI, i TOUKHM, AKi He HaJeKaTh iH.

AkcioMma 2. Yepes Oyab-AKi TpM TOYKHU, AKi He JIeKaTh HA OTHIN Mpd-

Mili, MOJKHA IIPOBECTH ILUIOIIUHY, i IO TOTO K TiJIBKH OJHY.

Akcioma 3. SfAxkmro ABi pi3Hi TOUKM NMPAMOI JeKaTh y ILJIOUIMHIi, TO

i Bca mpsaMa JIeKUTh y Ll IJIOIIUHI.

Akcioma 4. ko ABi pi3Hi MIOIIUMHU MAIOTh CIHiJBHY TOYKY, TO BOHH
TMePEeTUHAIOTHCS 10 MPAMIii, 1[0 TPOXOAUTH Yepes 10 TOUKy (puc. 1.8). Puc. 1.8
Akcioma 5. BimcraHp MiK OyIb-IKMMH JIBOMa TOYKAMH IIPOCTOPY

OOHA i Ta camMa Ha BCiX ILIONIMHAX, IO MIiCTATH I[i TOYKH.

N SN S s

3ayBaKuMO, IO BJIACTUBOCTI
IJIOIMUH 1 mpAMuX, 3adikcoBaHi
B aKciomMax, 4acTO BUKOPHCTOBY-
I0ThCA YV IPAKTUYHIA AiAJIBHOCTI.

Ha pucyHKax mpoijrocTpoBa-
HO 3aCTOCyBaHHA akciomu 2 (1mo-
ACHITH Yomy). (2)

3micT axciomMmm 4 MOK-
Ha IIPOoijJIocTpyBaTH 3a J0-
IOMOTOI0 BirHyTOrOo apkKy-
mia 1mamnepy abo Balloro
OigpyYHUKA.

TeepmxeHHd akcioMi 3 BUKOPHUCTOBYIOTh, KOJIU
XOYYTh EPEBiPUTH, YU € JaHa IMTOBEPXHSA IIJIOCKOIO.
IJIsg mbOTO 0 TOBEPXHiI B PiBHMX MicIIAX IPHUKJA-
IaIOTh PiBHY pedKy (IIPaBIIO) Ta IIE€PeBipAOTh, UK
€ 3a30p Mi’K PerKOI0 Ta IIOBEPXHEIO.
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Y rypci crepeomerpii Mmu OymeMo TaKOMK
BBaYKaTH, 110 0.4 0yOdv-AK0L NAOWUHU 6 Npo-
Ccmopi mMawmv micye 6Ci OCHOBHL 03HAYEHHA,
meopemu i axciomu naaHimempiil.

HoKJIagHO PO CcHCTeMAaTHU3a-

miro (pakTiB i MeTomiB IIaHi- .
MeTpii JisHaeTech, 3BEPHYB- I
mucAd A0 iHTepHeT-HiATPUM- U

KU OiIpyYHUKA.

30KpemMa, Ha KOKHill IJIOMINHI MisK 1BOMA
BUOpPAHMMMU TOUKaMU iCHY€ IIeBHA BiicTaHb —
ITOBXKUHA BiipisKa, 1o iX cmoJsyuae. Tak, nBi
TOUKY MOXKYTh HAJEXKATH OJHOUYACHO Pi3HUM
IJIOIIIMHAM, aJie 3a aKkciomoro 5 BimcTaHb Mixk
OUMH TOUKAMM Ha KOMKHII i3 ImoimuH Oynae
onxHa It Ta cama. Ilicia Toro ik BuUOpaHO O4M-
HUYHUNA BiApPidoK, MOBXHUHY KOXXHOIO Biapis-
Ka MOKHA BUPA3UTH JIOJAaTHUM uucaom. o
IBOTO YMCJIa NPUINCYIOTHL HA3BY OJUHNY-
HOro Bigpiska: 2 cm, 1,5 KM Toio. fKIro
ONVHWYHUI BifIpiBOK He Mae Has3BU, a JOB-
JKMHa Bigpiska AB [OopiBHIOE, HAIPHUKJIAI,
5 ONMHUIAM OOBXKHHU, TO IuineMmo: AB=5,
110 € CKOPOUeHHAM 3anucy AB=5 oguHUIIb.

Axcioma IIpo BificTaHi 103BOJIsIE IOPiBHIO-
BaTu (irypu, po3mimieHi Ha PiBHUX IJIOMIHU-
HaxX, 30KpeMa, 3aCTOCOBYBATH 10 HUX Teope-
MU OPO PiBHiCTH i mOAiOHiCTh TPUKYTHUKIB.

Kopucryounchk DOHATTAM BifcTaHi, MOK-
Ha 03HAUYUTH PiBHIiCTH i moxibuicTs diryp (30-
KpeMa TPUKYTHUKIB) y IIPOCTOPi Tak camo,
AK 1e 0yJ0 3po0JieHO B ILTaHiMeTpii.

O3HaveHHAa 1. Dirypu HA3UBAIOTHCS PiB-
HMMM, FKIO icHye BigmomigmicTs? Mi
iXHIMHM TOuKaMM, IIPU AKiH BigcTaHi Mimk
napaMu BiZIIOBiZHHX TOYOK piBHi®.

O3HayeHHAa 2. IBi ¢irypu Ha3uBarOTbHCA
noAibHUMKM, AKIIO icHYye BimmoBigHiCTH
MijK TXHIMH TOYKaMu, IPU AKiN Bigcrani
MisK BiZIIOBIiTHMMHM TOYKAMM 3MiHIOIOTh-
cA B OTHE i Te came YMCJIO pasis.

Inakime KaKyum, OJsd OBOX ITOBIIBHUX
rouok X 1 Y mepmioi ¢irypm i touox X’
i Y’ gmpyroi ¢irypm, saki im BigmosigaroTs,
crupasegiuBa pisaicte X'Y'=k-XY.

Hagani akciomy 5 mu, g mpaBumiio, 0y-
IeMO BUKOPHCTOBYBaTU HEABHO, TOOTO HE IIO-
cujalouynch Ha Hel, Ha BiAMiHy Bimg mepmumx
YOTHUPHOX aKCioM.

é Hacnigku 3 akcioMm crtepeomeTtpii

BukopucroByroun akciomu crepeomerpii,
3a JIOIIOMOTI'0I0 JIOTIYHUX MipKyBaHb yCTaHOB-
JIOI0Th CHOPaBEIJWBICTL IHINIUX BJIACTHUBOC-
Teri. PosrinameMo gesKi 3 HUX.

TeopeMa 1.1. Yepes npamy i TOYKY, IO
He JIe)KUTh Ha Hill, MOXHA IIPOBECTH
IJIOIIUHY, i I0 TOTO K TiIBKM OMHY.

® Jlosedenns. Hexait Touka A He Jje-
JKUTh Ha npamiit [. Bubepemo Ha mpsawmiii [
moBinbui Toukm B i C (puc. 1.9). Yepes
Touku A, B, C, aAKi He JexaThb Ha OIHII
npAMii [, 3a akciomooo 2 MPOXOAUTL €IMHA
IJIOIMUHA O . 3a akciomor 3 mpsama [ JeKUTh
y miaommHi o. OTike, IJIOIIHMHA O, IIPOXO-
IUTh yepes3 mpaAmy [ i Toury A.

7 ¢ «
(e
Puc. 7.9

IToxaxemo, 1110 114 IJIOIITMHA equHA. Jiii-
CHO, Oynb-fKa iHIIA IJIONIIMHA, IO IIPOXO-
IUTh uepes npaAmMy [ i TouKy A, IPOXOIUTHME
TakoK uepes Touku A, B, C. 3a axciomoro 2
BOHA NHOBMHHA 30iratmcs 3 miaommeomw o. O

Teopema 1.2. Yepes aBi npami, mo me-
PEeTHHAIOTHCA, MOKHA IIPOBECTH ILJIOIILH-
HY, i 10 TOTO K TiJIBKH OIHY.

® JJogedenns. Hexait mpami a i b
nepetuHaiorbess B Touni C (puc. 1.10). Bu-

Cucremy akciom mirarimerpii O. B. IToropesioBa posrigaHemMo AaJji B IiboMy maparpadi.

Harangaewmo, 1110 mpu BcTaHOBJIEHHI BiATIOBiAHOCTI MisK ABOMa (hirypamu Ko:KHil TouIli ogHiel irypu cra-
BUTHCA y BiATIOBiAHiCTL efMHA TOUKA iHIIOI hirypu.

Sk i Ha miomiuHi, BiAmoBigHiCTs MidK ABOMA (hirypamu, mpu AKii 30epirairoTbesd BigcTaHi MidK BigmoBigHUMM
TOYKaMu IuX Giryp, Ha3WUBAIOTh nepemiujeHHaM, abo pyxom. [eranbHinie pyx Gyzre posTyIgAHyTO B po3zii 4.
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OepeMO Ha IpAMilli a OOBiIIBHY TOUKy A,
a Ha mpamin b — poBimbHY TOUKy B, Bin-
minHi Big Toukm C. Yepes Touxku A, B, C,
AKi He JexaThb HaA ONHIN WpAMiN, 3a akci-
OMOI0 2 TPOXOAWTH €IWHA IJIOIIMWHA O. 3a
aKciomoo0 3 mpsMa a JEXKHUTh Y ILIOMIHMHLI O
i mpama b jexuTth y maomuHi oo, OTiKe, mIO-
mUHA O IIPOXOAUTH Uepesd mpaAmi a i b.

a b
A ¢ 3
o
Puc. 7.70

ITokasxkemo, 10 IIA ILJIOIIHMHA €OMHA.
Hificuo, Oyab-siKa iHIIA IJIOIIMHA, IO IIPO-
XOIUTh Uepes3 MpAMi a i b, mpoxoguTuMe Ta-
Kok uepes Touku A, B, C. 3a axciomoio 2
BOHA IIOBMHHA 36iratmcsa 3 miaomuuon o. O

Is axciomm 2 Ta moBegeHUX TeOpeM BU-

ILIUBAE, IO NJAOUWUHY MONMCHA 3a0amu:

1) mpvoma moukamu, ki He Jexamv Ha
00Hill npamiil;

2) npamoio i moOuKol, AKA He JeiUumo
Ha HIil;

3) O0soma npamumu, AKi nepemuHarOMbCA.

HomoBunucs, 1mo mida 0yab-AK01l IJIOIH-
HU B IPOCTOPi MalOTh MicIie BCi OCHOBHi 03Ha-
YeHHA, TeopeMu I akciomu myianimeTpii. Tomy
B HAIIIOMY BHKJIQJi CICTEMAa aKCioM cTepeoMe-
Tpil (haKTUYHO CKJIAMAETHCA 3 I'PYIU aKciom
1-5 crepeometpii i rpynu akciom maanimerpii
(MOKIMBI aKciOMATHKH IIIKiJIBHOTO KYypCy
IIaHiMeTpii HaBemeHO HUKYe Ta B Tadi.l).

Ilo cucmemu akxciom eucysaoms maki
sumozu. Bona moBuHHA OyTHU:

1) Hecynepeunusow, TOOTO Takoio, 1100 i3
miei cucremMm akKcioM HEMOKJIHUBO OYJIO
oJeps;KaTU JIOTIYHMM IILJISAXOM [IBa TBEpP-
I)KeHHs, AKi cylmepevaTh OfHe OJJTHOMY, —
IesdKe TBEPAKEeHHS Ta MOro 3alepeueHHs;

2) He3anexcHow, TOOTO TaKkoio, 100 JKOIHA
3 akciom mamoi cucTeMm He OyJia Jorid-
HUM HacJHigKoM iHmux ii axciom;

1

3aysaxncenns. OCKiIbKYU TPU TOYKU A,
B, C, aki He Jie;kaTh Ha ONHIN IIpAMii, of-
HO3HAUYHO BU3HAYAIOTH NEAKY ILIOIIUHY, TO
YacTo IJIOIIWHY, IO MPOXOAUTH Yepes Iii
TOYKHU, MO3HAUaioTh Tak: (ABC).

Bupas «maomumuaa ABC» 3ammucyoTh
TakoyX cKopoueno «mia. ABC». Iukouu,
1100 TiAKPECJIUTH, 110 PO3TIAAYBAHI YOTHU-
pu abo GinbIlle TOYOK JiesKaTh B OAHIIN ILJIO-
IVHi, BUKOPUCTOBYIOTH CKOPOYEHi 3amucu
«ioniuaa ABCD» ab6o «mia. ABCD», saki
03HAYAIOTh, 1[0 IJIOINHA IIPOXOAUTDL Yepes
Touxku A, B, C, D.

3) nosHol0, TOOTO TaKO0, IMO0 3a HOIIOMO-
TroI0 aKcioM TiabKHU Ifiel cucremu, He J0-
Jal4yu HOBUX aKcioM, MOKHa OyJio [1o0-
BecTu (400 cHpoCTyBaTH) CTPOTO JIOTiu-
HUM IILJISXOM OyAb-IKe TBEPIKEHHS IIPO
BJIACTUBOCTI (piryp maHoi reomerpii.

Y mkinpHEUX Kypcax reomerpii Haiiua-
CTiIllle pearidyeTbCcA TiJbKU IIEepIla BUMO-
ra — HECYIEepeuJuBiCTb CHCTEeMU AaKcioMm.
Yepes mpardeHHsA OOCATTH OiJIBIIIOI HAOUHO-
CTi i mpocTOTH MOBeEeHDb 3aCTOCOBYIOTh CHUCTE-
My akciom, AKa He € He3aJeKHOIo i, AK Ipa-
BUJIO, He € moBHOI0. IIoBHY cucremy akciom
eBKJIiToBOI reomerpii maBemeno Ha c. 31-32.

Ija OijbII CTPOrOro i MOKJIALHOTO BU-
KJaJleHHs MaTepiajy MTOTpPiOHO MOIOBHUTHU
Ta YTOYHUTU 3aIPOIOHOBAHY CHUCTEMY aKcCi-
OM i OOI'PyHTYBaTH IIeBHi BJIaCTUBOCTi, HEOO-
XimHI DI PO3raALy IOAAJBIIIOTO MaTepiaay
Kypcy crepeoMeTrpii. 30Kpema, y IJIaHiMe-
Tpil MU MaJW OAHY ILJIOMIMHY, Ha AKiNl po3-
MinryBaJsiich yci Girypu, 1o posrisagaioThCs.
Y crepeomerpii OaraTo, HaBiTH Oesiiu, mJIO-
muH. Yepes Ie PO3YMiHHA AeAKHX aKciom
miIaHiMeTpil AK akciom cTepeomeTpii moTrpe-
0ye yTOUHEHHS.

- AKi yTO4HeHHs aKkciom cTepeomeTpii BM 6
\& 3anponoHysanm?

Hamo akciomu myiaximerpii Ta ix yroune-
Hi (popMyII0OBaHHA' /ISl BUKOPUCTAHHS B CTe-
peoMeTpii.

YV HaBemenux GOpMYJTIOBAaHHAX YTOUHEHHSA BUIIJIEHO KypcuBoM. AKciomMu miaHimerpii, sKi He Bumara-

I0Th YTOUHEHHS AJIs BUKOPHUCTAHHSA B CTePeoMeTpii, HaBeeHo B TabaUIli 0e3 o1y Ha CTOBIYNKII.
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Tabauus 2

AKciomn nnaHimeTpii

Axciomu miaaHiMerpii 3a cHCTEeMOIO YTouHeHi (hopMyIIOBaAaHHS
0. B. IToropemoBa OIS BUKOPUCTAHHS B CTEpeoMeTpii

I. Axciomu Hasexcnocmi

I,. fika 6 me Oyna mpsAma, iCHYIOTb TOYKH, I,. Arxa 0 ne Oynra npama, icHylOMb MOUKU,

0 HajJeKaThb Iill mpaAMil, i TOUKM, AKi wo HaaeHamv yiik npamiit, i mouku, Akxi
He HaJeXXaThb 1. He HaJexcamv iil.
B Ila akcioma y crepeomerpii HabyBae [eIro
P ° iHIoro 3micTy — JoKJazinie 1e Oyae pos-
a

TJISTHYTO HaJIi.

I,. Yepes Oynb-aKi ABi pisHi TOUKM MOXKHA IIPOBECTU IPSIMY, i JO TOro K TiJIBKH OIHY.
c D b

II. Axciomu 63aemH020 PO3MIULEHHSA MOYOK HA NpaAMill i naowuHi (arxciomu nopsaoxy)

IT,. Is TpbOX TOYOK Ha MPAMiK OAHA i TIIBKK OAHA JIEKUTh MiK NBOMA IHIIUMU.

A B C a

IL,. IIpama posbusae miomuHy Ha ABi miB- | II,. Ilpama, arxa Haxexumv naowWuHi, pos-
ILJIOIIUHA. OuBae€ 1[I0 ILJIOIWHY HA ABi ITiBILIOIUHMU.

III. Axciomu eumipioganns ma 8i0kaadanHs 8i0pi3kie i Kymie

III.. Koxxuuii Bimpisox (puc. a) Mae IeBHY OOBXKUHY, OiJbINy 3a HyJab. JLOBXKHHA Bigpiska
1
IOPiBHIOE CyMi HOBKMH dacTuH (puc. 0), Ha AKi BiH po3buBaeThcA OyAb-AKOI0 OTO BHY-
TPIITHBOIO TOYKOIO.

A a B A B C
AB=a, a>0 AC=AB+ BC
a 0

III,. Ha Oymp-akiii miBmpsawmiit Big Ii mouaTKoBOI TOUKM MOXKHA BigKJacTH Bigpisok mamoi
nosxunu (OA=m), i 10 TOrO K TiIBKU OLWH.

o m A

III,. KoxxkHuUiT KyT Mae MeBHY IpagycHy Mipy, OiJabIry 3a HyJb (puc. a). PosropHyTuii KyT m0-
piBaioEe 180° (puc. 6). I'pagycHa Mipa KyTa DOpPiBHIOE cyMi I'pagyCHUX Mip KyTiB, Ha AKi
BiH po30uBaeThCA OyIb-AKUM IIPOMEHEM, II[0 MPOXOAUTEL MisK IHoro cropoHammu (puc. 8).

A
A o
7180°
¢ [
B ﬂo c 19) 19) B
/ABC =n°. n°>0° ~/COD =180° /AOB=/AOC+ /COB

a 0 8
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ITI,. Bixg Oyab-akoi mpaAMol B maHy miBmiomuny moxkHa ' III,. Big miBnpamol na nuaowuri,

BiIKJacTH KYT 3 JaHOIO I'PaAyCHOIO MipOI0, MEHIIIOIO aKa micmums ii, y 1aHy miB-
Bix 180°, i mo TOro X TiJIBKU OLMH. IJIOIIUHY MOXKHA BiIKJIacTH
KyT 3 [JaHOI0 TI'PagyCHOIO

c Miporo, Mmenmiolo Bim 180°,

i TinpKH® ommuH.

(04 H no E

£/ CAB=n° — enuunii (0°<n<180°)
IV. Axcioma icHy8aHHA MPUKYMHUKQA, W0 OOpi6HI0E OAHOMY

IV,. §fIxkuii 6u He OyB TPUKYTHWUK, iCHy€ TPUKYTHHUK, 1m0  IV,. fIkuii 6u He OYB TPUKYTHUK,

JIOPiBHIOE OMY, Y TaHOMY PO3MIiIlleHHi BiTHOCHO Oa- HA NAOWUHI, AKA Micmumb
HOI miBIIpAMOi. {1020, icHy€e TPUKYTHUK, IIIO
JIOPiBHIOE JTaHOMY, y 3ajia-
¢ - HOMY PO3MiIlleHHi BiTHOCHO
IaHOl MiBIPAMOI.
a
A B A B

7 7

V. Akcioma napanensvHux npamux

V.. Yepes TOUKy, 1[0 He JIEKUTh HA JaHId npamiii, Mmoxk- = V,. Ha niowuni yepes nany Tod-

Ha IIPOBECTU He OiJIbIl AK OAHY MPAMY, IIapajelbHy Ky, IIT0 He JEeXKUTh Ha JaHil
TaHi. OpAMili, MOKHaA IIPOBECTU He
B ____-- Oinpllle AK OOHY IpPAMY, Ha-

_____ ¢ a pajenbHy OaHii.

Orxe, akcioma I, y crepeomerpii HabyBae [ello iHIIOro 3micry.
Y nnamimerpii ma akcioma cTBepAsKyBaJia iCHYBaHHSA TOUYOK ITO3a Oa-
HOIO NPSAMOIO Ha Till MJIOIMWHI, Ha AKif JexuThb npama (i Bci pos-
raagyBani @irypu). Temep s akcioma cTBepI Kye B3araJi icCHyBaHHSA
TOUYOK, IO He JIeKaTh Ha JaHill mpawmiii. Is mei OesmocepegHbO He BU-
IJIWBAaE, IO iCHYIOTh TOYKHU II03a MAHOKI MNPAMOIO Ha ILJIOIIWHI, Ha
AKiN JexkuTh npama. lle moTpebye cmeriaJbHOTO TOBEIEHHS.

® Jlogedenns. Hexalt maHo IJIOIMUHY O i @ — HpAMY B Iilf I1J10-
muHi (puc. 1.11). [loBememo icHyBaHHS y IJIOIIWHI (! TOYOK, IO HE
JexaTh Ha IPAMIA a.

TlosHauumo TOUKY A Ha MpsaAMiii a i Touky A’ mosa IJIOIIUHOIO O.
Yepes npamy a i Toury A’ mpoBememo miomuay o . Bisememo Tou-
Ky B mosa miomuHo0 O Ta mposegeMo uepes npamy AA’ i Ttouxky B
mwionuay B. Ilnomuau o i B meperwHaOTHCA MO PAMIii b, SKa mMPo- Puc. 1.17
XOIUTh ueped TOUKY A i Bigminua Bim mpamoi a. Toukwu miei mpsamoi,

Bigminui Bim Toukm A, JieKaTh y IJIOIMWHI O II03a MIPAMOIO d, IO
¥ morpi6bHo Oyso mosectu. O




Po3gin 1. Bctyn oo ctepeometpil

CTU TaKOXX IOHATTA pPO36UmMms NPocmopy HA YACMUHU KOMCHOI

BigoMi MaTeMaTuKu

Ouaexciit Bacuavosuy Ilozopenos (1919—
2002) — BMAATHUM BITUMBHAHMIM MaTEMATHK,
y4YeHuM 3i cBiToBMM iM’sAM, aKagemik Hauio-
Ha/IbHOT aKkaZemii HayK YKpaiHu, 3aciyKeHuM
4iAY Hayku i TeXHikn YKpaiHu.

PigkicHe noegHaHHA MaTeMaTM4HOro Ta iH-
YKEHEepHOro TaslaHTiB BM3HAYMJIO KOJI0 HayKo-
Bux iHTepeciB O. B. Moropenosa. Moro npati
HanexaTb A0 reoMeTpii «B LinOMy», OCHOB
reomeTpii, Teopii AudepeHuianbHMX PiBHAHb
Yy YaCTKOBWMX (YaCTMHHMX) MOXiAHMX, Teopii
CTiIMKOCTi MpY)KHWMX OBOJIOHOK, MMTaHb Kpio-
reHHOro e/IeKTPOMaLLMHOOYAyBaHHS.

MoropenoB — aBTOp MiAPYYHWKIB 3  YCiX
OCHOBHMX po3AiniB reomeTpii AnA BMWMX Ha-
BYa/IbHMX 3aKknagis. Li nigpyyHWKku BMpi3sHAa-
I0OTbCA OpUriHaNbHICTIO BMKaZy maTtepiany Ta
MaTeMaTnyHol cTporicTio. barato M ycniwHo
Onekcit BacmnboBMY npauoBaB TaKOXK Haj
MATAHHAMM BAOCKOHA/NIEHHA LWKiZIbHOT Marte-
MaTMuHOi OCBiTU. CTBOPEHWMM HWMM MiAPYYHMK
3 reometpii CNpAMOBaHO Ha PO3BMTOK JIOriy-
HOrO MMC/IEHHSl Ta 3Ai6HoCTeN Y4YHIB.

Ha 6yaiBni XapKiBCbKOro HauioHasIbHOro YHi-
Bepcutety iM. B. H. KapasiHa, e HaBuaBcs
i npautoBas O. B. [lloropenos, ycTaHOBJIEHO
MeMopiasibHy JOLLKY.

g po3riany nesKUX CTepPeoOMeTPUYHUX HOHATH KOPUCHO BBe-

3 NJAOWUH.

IBi
1)

2)

3)

IIpuragaemo, 1m0 KOKHaA 3 MPAMHUX Ha MJIOIIMHI pos3bmBae ii Ha
miBmtomuuau (puc. 1.12), 1m0 mMaoTh TaKi BJIacTUBOCTI:

A

a

OiBIJIOIIWHA, OOMesKeHa IPAMOIO @, MICTUTBL IO IPAMY, ajie He
30iraerbca 3 Helo;

Ao Kiumi A i B Bigpiska AB JiekaTh B OOHil miBIjIomuHi (ajze
He HajJexaTb NPAMiH a), To Binpisox AB He mepeTHWHAaE MPAMY a
(puc. 1.12, a);

AKIO oK Kinmi A i B Bigpiska AB Hajle)KaTh Pi3HUM MHiBILJIOITH-
HaMm (ajle He HaJleXKaTh IPAMIHA a), TO Biapisox AB mepeTuHae
npamy a (puc. 1.12, 6).

AmHajoriuno 03HAYAIOTH i YACTHUHY IIPOCTOPY, OOMEIKeHY TaHOIO

IJIOIIUHOI0, — nienpocmip.

IInomuny, axka ob6MesKye MiBOPOCTip, HABUBAIOTH MOTO ZPAHUYEHO.

7

Puc. 7.72
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Teopema 1.3. IltomuHa po30uBa€e mpo-
cTip Ha aBa miBmpocropu. AKmO0 TOY-
Ku A i B HajekaTh OJHOMY IiBIIPOCTO-
py, To Bigpisox AB He meperuHa€ ILIO-
muny (puc. 1.13, a). dAxmo & Touku A
i B HaxexaTh pi3HMM IIiBIpoOcCTOpaM,
TO Bimpisok AB mneperuHa€E ILIOIUHY
(puc. 1.13, 0).

® Jlosedennsa. Hexali o — maHa ILIOIIH-
Ha. [TosHaummo Touky D, Ka He JEeKUTh Ha
miromuHi . Taka TouKa icHye 3a akciomoro 1
crepeomeTpii. Pos3i6’eMo Bci TOUKHU IIpocTopy,
AK1 He JekaTh Ha IJIOIMIWHI O/, HA JIBa IIiB-
mpocTopu TaKuM umHOM. Touky A BimHeceMmo
IO ONHOTO IIiBIIPOCTOPY, SAKIIO Bigpisox AD
He IepeTUHAa€E ILJIONINHY O, i 0 IPyroro mis-
IIPOCTOPY, AKIINO BiAPidoK AD mepeTUHAE ILJIO-
muHy o. ITokakemo, 110 116 PO3OUTTA HPO-
CTOPY Ma€ BJACTUBOCTi, Ha3BaHI B TeopeMi.

Hexait Touku A i B HajleXaTh HepIIOMY
niBmpoctopy. IIpoBememo uepe3d Touxku A, B
i D muomuuy o. Ko miommbea o He IIe-
peTuHae IJIOMMHY O, TO Binpisox AB Tex
He TMepeTWHAaE If0 ILIoInuHy. Ilpmmycrumo,

ix mepeTuH BigOyBaeThCcA IO AeAKiil mps-
Mii a. Ilpama a posbusae maomuHy 0 Ha
nBi miBoomuuau. Toukn A i B HalexaTsb Of-
Hill miBIJIOIMHI, a came Tiil, y AKi#A JIeKUTH
Touka D. Tomy Bimpisox AB He IepeTHHAE
npAMY @, a OTJKe, i IJIONMUHY O.

Axmo Toukum A i B HaleXaThb APYyromy
MiBIIPOCTOPY, TO ILJIOIIMHA O IIePeTHUHAE
IIJIOIIIUHY O, OCKiJIbKM Bimpisoxk AD mepetu-
Hae miomuHy o. Touku A i B HajxeXaThb OJ-
Hill miBILIOIUHI PO3OUTTA IJIOMMHN ¢ IIPA-
MO0 a. 3Bijicu BUILIUBAE, 110 Bigpisok AB He
IepeTUHAE MPAMY d, a OTKe, i IJIOMUHY O.

SAxrmro, HapermiTi, Touka A HaJEXUTb OX-
HOMY MOiBIPOCTOPY, a ToukKa B — iHmomy,
TO ILION[MHA ¢ [epeTUHAE IUIOUHY o,
a Touku A i B nexarh y Pi3HUX IIiBIJIOMIN-
Hax IomuHu o BigHOCHO mpsmoi a. Tomy
Bimpisok AB mepeTuHae IpsaIMy @, a OTXKe,
i mwromuuay o. O

Heo6xigno 3asmaunTu, I0 B CTEpeoMe-
Tpil icHye HAeKiJbKa pPiBHOCUJIBHUX CHUCTEM
aKcioMm, omgHy 3 AKUX MU ¥ obpanu. IxOu mu
obpaJju iHIIY cucTeMy, JesdKi 3 akcioMm, HaBe-

IeHUX BWUIIe, IIePeTBOPUINCA O Ha TeopeMu,
a meski TeopeMu cranu 6 akciomamu.

[0 ILIOM[MHA ¢ T[EepPeTUHAE ILIOIINHY O
(puc. 1.14). OcCKinbKH NJOIIWHU Pi3Hi, TO

A B A
Q)
YaBiTb, WO B AeAKiM CH-
o o cTemi akciom Teopemy 1.1

MPUMHATO 3a akciomy. Yu
3a/IMWNTBCA  NPU  LibOMY
Teopemor Teopema 1.27

._-_-
R

a 0

Puc. 7.13 Puc. 7.74

BigomMi MaTeMaTuKuH

Ha BMHATKOBe 3Ha4YeHHA BNACTMBOCTI MPO PO3BMUTTA M/IOLMHOI NPOCTOPY Ha ABa
MiBMNPOCTOPM YM He Brieplle 3BEepHYB YBary BCECBIiTHbO BiZJOMMM YKPAiHCbKMM
matemMatmk Muxaiino Bacuavosuy Ocmpozpadcvkuii. BiH cTBOpUB nigpyyHMK
3 e/IeMEHTapHOI reoMeTpii, fKMM MaB BEIMYE3HMM BMJIMB Ha BMK/IAJaHHA reo-
MeTpil BnpogoBx ycboro XIX cT.

HapoamBca M. B. Octporpaacbkuii y ceni [MaweHiBka Kobensupkoro nosity
MontaBcbKoi ry6epHii (Tenep ue KosesblmHCbKUI parioH MonTaBcbKoi o6aacTi)
y POAMHI apibHoro noMmiwmka. 3 Agiga-npagiga OcTporpafcbki Hanexanu Ao
KO3aLbKOi CTaplUMHM, a CaM pig, 3a /ereHaoto, NoXoAuB Bif 3HAMEHUTUX BOJIMH-
CbKMX JepraBHUKIB i MpocBiTMTENiB KHA3iB OCTPO3bKMX; 3BiACM M npisBulle —
OcTporpascbki. Muxaino OcTporpagcbKMii HaBYaBCS CrnoyaTky B [lo/iTaBCbKiM
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riMHasii, a noTiMm — y LWIOMHO BiAKPUTOMY XapKiBCbKOMY YHiBepcuTeTi. [icns
3aKiHYeHHs yHiBepcuTeTy OcTporpaacbkui y 1822 p. ige go Mapuxka, e cay-
Xa€ NeKuii Takmx KopudeiB MaTteMaTMyHOT HayKM, K Jlannac, lMyaccoH, Amnep,
dyp’e, Wrypm, Kowi, MyaHco Ta iH. ¥ 1826 p. OrtocteH Kowi B oAHil 3i cBOiX
npaub AyXe CXBaJlbHO BiAryKHYBCA Mpo ycnixu mosogoro OCTporpaacbKoro.
TakuM Biaryk LiHMBCA ToAi 6inblue Bifg 6yab-SKOro AMrJIoma.

M. B. OcTporpaacbkuii CTBOPMB BE/IMKY HAYKOBY LIKOAY, Tpaguuii AKoi we
M goci MOMITHI B mpo6sieMaTvli MaTeMaTMYHMX JOC/iAXKeHb BiTUMBHAHMX y4e-
HMX. BiH 6yB 06paHMM aKkaJeMiKomM 6araTbOoX aKaAemil, MOYECHUM YJIEHOM
YHiBEpPCUTETIB i HAayKOBMX TOBapMCTB. [10X0BasiM MOro Ha 6GaTbKiBlymHi. Y MMon-
TaBCbKOMY MNeAaroriyHomy iHCTUTYTI BigkpmTo My3er M. B. OcTporpazcbkoro.
200-piyya 3 AHA HApPOAKEHHA BMAATHOrO YKPAiHCbKOro MaTeMaTMKa 3aHeCceHOo
[0 KaneHgapsa nam’atHux aat HOHECKO.

M. B. Octporpaa-
CbKMM

Y mamomy Kypci cuctema akciom (Tak camo, K i B iHIIHUX
OiIpyYHUKAX OJd IITKOJIM) He € IOoBHOI0. Tak, 30Kpema, i3 Ha-
BeJIeHOI cucTeMU aKCioM He BUILJIMBAE, M0 MiK ABOMa JaHUMU
TOUKAMU HOPAMOI 000B’A3KOBO JIEKHUTH Ie TOUYKA Ifiel IpsaMoi.
Ile 3maeThca OueBUAHUM, OCKIJIBKM IpAMa, 3a HAIIUMU YABJIEH-
HSIMH, CYyIiJIbHA, HellepepBHA, 0e3 «TipoK». AJle Take ysBJICHHSA
Mae oJepKaTy TOUHe O3HAUeHHA y BUIVIAAL BJACTHUBOCTI MpAMOI.
Axciomu, AKi 3a1a10Th 110 BJIACTUBICTh, — IIe aKCioMU HellepepB-
HocTi. Mu He HaBOAMMO iX, OCKIJIBKHU Ile YTPYAHUJIO O BHUKJAL,
TOMY JIOBOAUTBHLCSA YACTKOBO IIOCTYHHTHCS CTPOTICTIO 3apamu Ha-
OYHOCTi i IIPOCTOTU JOBEIEHHS.

dopmyaroBaHHA
aKcioM HeIepeps-
HOCTi HaBeIeHO
Ha c. 28.

MPUKNAAN PO3B’A3YBAHHA 3AJAM

JlaHO YOTHMPHM TOUKH, IO He JIeKATh B OAHIN IomuHi. Yu MOXKYTh TpHU
3 HUX JIeKaTHu Ha ONHIil mpamiii?

3adaua 1

Po3p’a3annsa Komenrap

» Hexait gano yorupu touxku A, B, C, D, aki
He JeaTh B omHiN muomuui. IIpunycrumo,
10 TPU 3 JaHUX TOYOK, Hampukjaag A, B, C,
JeKaTh Ha ONHIN ImpaAMii a (a ueTBepTa TOU-
Ka D He JIe:KUTh HaA Iili IpPaMiii).

Toxi uepes Tpu Touku A, B, D, AKi He Je-
JKaThb Ha ONHill mpAMil, 3a aKcioMoo 2 MOK-
Ha mpoBecTH IJoImuHy o (puc. 1.15). Aje 3a
akciomoro 3, AKIIO ABi pisHi Touku A i B ripd-
MOl a JiekaTh y ILJIOMMHLI O, TO i Bca mpAMa
JEeXKUTh Y IiH IIJIOImINHiI, a oT:Ke, i Touka C
TEX JIEKUTh y IIOmUHL O. TakuM YmHOM,
yCci 4oTWpPHU TOYKHU JieKaTh B OMHIN IIJIOIIH-
Hi O, [0 CyIepeuYuTh YMOBI.

Ha sanuramsaa «UYu MoKe BUKOHYBATUCS
naHe TBePAKEHHA?» MOYKHA JaTU BiAIIOBiAb:
«Tax», i modi docmamnbo Hagecmu xoua 6 00UH
npuxaad, Koau ye meeposeHHs BUKOHYEMbC,
«Hi», i modi nompibno dogecmu, ujo ue maep-
OX)ceHHs HIKOLU He B8UKOHYyembcs (HaigyacTi-
e 1ie JOBOAATH METOJOM BiJl CYyIIPOTHMBHOTIO).
BukopucroByloun merop 6i0 cynpomueHozo,
moTpPioHO:

1) 3pobuTyM  IPUIYINEHHS, IPOTUJIEKHE
TOMY, III0O MU XOUEeMO JOBECTU;

2) cHoupalounch Ha aKcioMu Ta BiKe JOBeIeHi
TeoOpeMHu, OTPUMATHU CYIIePeYHiCTh i3 yMO-
BOIO a00 3 BiOMOIO BJIACTUBiCTIO;
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Puc. 7.75

Omke, HAaIlle IPUIYIEHHS HeIpaBUJbHE,
1 SKIMO YOTHMPU TOUKM He JieKaTh B OJHIN
TLJIOIIIMHI, TO JKOAHI TPU 3 HUX He JIeXKaThb Ha
ofuiit mpawmiit. <l

3adaya 2*

Posp’azanuga

» Hexaii A i B — 1Bi pisHi TOYKH IpoCTODY.
Bubepemo Toury C, ska He JEKUTh Ha ONHIiNA
nopamiii 3 ToukamMu A i B (3a BiAIOBigHOIO aK-
ciomoro miaximerpii).

Yepes Touku A, B, C, AKi He JiexaThb Ha Of-
Hill mpsaMmiii, 3a aKkcioMor0 2 IIpoBeAeMO IIJIOLIH-
HY O . ¥ IJIONMMHI O 3a BiATOBiZHOIO aKcio-
MOIO ILIaHiMeTpil uepes Toukum A i B MOXKHa
mpoBectu npamy a. IIpunyctumo, 1110 B mIpo-
cTopi yuepes Touku A i B MOXHAa IIPOBECTU IIfe
OJHY IPAMY a,, BiAMiHHY Big nmpamol a. 3a
aKciomoro 3 nmpaMa a; JeXUTh y IIOMUHI o
muHi o). Toxi B mimomumHi o0 depes3 ABi pisHi
rouku A i B nmpoBezieHo ABi pisHi npamiai a,,
IO CYIEePeuYnTh BiIIOBimHi akcioMi miaHime-
Tpii. OTiKe, Uepesd ABi PiBHi TOYKM B IPOCTO-
Pl MOKHA IIPOBECTH TiIBLKK OJHY Hpamy. <|

3adaya 3

B OJHIil IJIOIIUHI.

Po3B’a3zanna

P Hexaili maHo mpaMy a B IIPOCTOpi i Tou-
Ky B, axa He jexuTh Ha Hill. Yepes3 mpd-
My a i Tourky B mpoBememo miomuHy (32
Teopemoio 1.1 1A miomuHa exwHa). Hexait
IOoBisbHA TIpsAMa b IPOXOAUTH uepe3 TOUuRy B
i meperuHae nmpamy a B Touri A (puc. 1.16).

3) 3pobuTu BUCHOBOK IIPO Te, II[O HAIIle IPU-
MyIleHHsA HempaBUJIbHE, a IPaBUIbHUM
€ Te, IO IIOTPiOHO OYJIO JOBECTH.

HoBenits, 1m0 uepe3 Oyab-sAKi ABI Pi3HI TOYKUM HMPOCTOPY MOYKHA IIPO-
BECTHU IPSAMY, i IO TOTO K TiJIBKH OIHY.

Komenrap

Y nnamimetpii TBeppikeHHA «UYepes Oynb-
AKi OBi pisHiI TOUKM MOYKHA IIPOBECTHU IIPAMY,
i Mo Toro K TINIBKH OZHY» OYJIO aKCciomoro.
IIpoTe B cTepeomerpil 1A aKciomMa CTBEPIIKYE
TiTIBKHU Te, 1110 8 P032AsL0Y8aHill NAOWUHI Ue-
pe3 08i pi3Hi MOUKU MOMCHA nNpo8ecmu nps-
MY, i 00 mozo xH miavku 00HY.

Bigmosiguuii ¢axt y mnpoctopi morpebye
IoBeneHHsA. [[JIA IBOTO CJIii BUKOPUCTATH [0~
IAaTKOBO TaKy akciomy Inranimerpii: «Axa 0
He OyJna npama, iCHYIoms MOYKU, WO HaJe-
aamv yilh npamiil, i MoyKu, AKi He HaJe-
acamo 1iL».

IIa akcioma i B mpocTopi rapaHTye iCHyBaHHA
TOYOK, AKi He HaJIe)KaTh AAHIN TpAMIN.

Hamo mpsaMy i TOYKYy, IO He JIeKUTh Ha Hill. [oBeniTsh, 110 Bei mpami,
AKi MepeTHHAIOTHh JaHy MPAMY i MPOXOAATHh 4Yepe3 JaHy TOUKY, JIeKaTh

Komenrap

CrouaTKy moOyayeMoO MJIOIMUHY, SAKa IIPO-
XOnuUTh uyepesd naHi mpamy i Toury. Ilotim
IOBEIEeMO, IO BCi mpaMmi, SKi mepeTWHAIOTH
JaHy NPAMY i IPOXOAATH uepe3 AaHy TOUKY,
JeXaTh y Ii#A ILJIOITUHI.

1 KOPEeKTHOTO OOBENeHHS CJiJT TaK0oXK
YIEeBHUTHUCS, 110 TOOy0BaHA IIJIOIIWHA €IHA.
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Po3p’a3anua Komenrap
Tonmi Touku A i B mpamMoi b HaleXKaTh ILJIO- B o
IUHI O, OTJKe, 3a aKkciomoro 3 i Bca mpsama b A
JEeKUTH Y ILJIOIIHMHI O . a b

Takum uymHOM, yci mpami, gKi meperuHa-
I0Th JaHy OPAMY @ i IIPOXOIATH Uepes maHy

. Puc. 1.716
TOUuKy B, II0 He JIEKUTL Ha Hil, JIe€XKaTh
B ofHi#t miaomuui o. <
3anumaHHg 1. HapefiTs, NpUKJIagM IPOCTOPOBUX (Miryp, MIOCKuUX iryp, HeIwIoc-
ond kux ¢Qiryp. fIke MiHiManabHe UMCIO TOYOK MOKEe MICTUTH HEIJIOCKa

irypa?
KOHMPOAHO biryp
2. HasBiTh ocHOBHI mMOHATTA cTepeomeTpii. ChopmyTioiiTe aKcioMu crepeo-
MeTpil Ta HAWIPOCTIIIi HACHIIKM 3 HUX.

3% Jaiire o3HaueHHA piBHOCTi Ta moxi6HOCTI (iryp y mpocropi.

4F IloBeniTh, 10 Yepes IPAMY i TOUKY, IO He JIEKHTH HA Hill, MOKHA
IPOBECTHU IJIOIIWHY, 1 O TOTO 3K TiJIBKW OJHY.

5% Hosexirs, mo yepes ABi npami, AKi mIepeTHMHAIOTHCA, MOKHA IIPOBECTH
IJIOIIMUHY, i 1O TOTO K TiJIBKU ONHY.

6. IloAcHiITH 3MicT MOHATTA «oOepHeHa TeopeMa» i HaBeJiTh IPUKJIATI
npsmMoi Ta obepHeHoi TeopeMm. HaseniTh mpukJIag TeopemMu, sIKa He Mae
obepHeHol, Ta IMOSCHITHL, YoMy ii Hemae.

7% Ha npukinazi TBepmxeHHA: «SIKINO miaroHajdi YOTHPUKYTHHUKA Iepe-
TUHAIOTHCA 1 TOUKOIO MEPETUHY MiIATHCA HABMiJ, TO el YOTUPUKYT-
HUK — IIapaJjiejiorpaM» IIOsSCHITh 3MiCT MOHATL «HeOoOXigHa yMoOBa»,
«mocTaTHa ymoBa». ChopmyoiiTe faHe TBEPAKEHHS, BUKOPUCTOBYIOUH
TepMiHMN: «HEOOXiTHO»; «JOCTAaTHHO». UM MOYKHA MOETHATH YMOBY i BU-
CHOBOK HAaBEeEHOTO TBEPIKEHHA TEePMiHOM «HEOOXiJHO i JOCTATHBO» ?
SKHII0 MOYKHA, TO IOACHITH UOMY.

8. IlodAcHITH CyTh aKCiOMATHMYHOTO MeTOAY HOOYZOBU reoMeTpii.

9. $xi Bumorm BmcyBaioTh A0 cucTeMu akxciom? IToACHITH CyTh KOKHOI
3 BUMOT.

10. IosacHiTH, [0 HABMBAETHCA IIiBIPOCTOPOM, AKUI BU3HAUAECTHCA JAHOIO
ILJIOIIIMHOIO (.

11. Cdopmy.moiiTe TeopeMy IPO PO3GUTTS MPOCTOPY ILJIOUIMHOM. IloACHITH
ii smicr.

12* NoBexiTe TeopeMy Ipo PO3GUTTA IPOCTOPY ILJIOLMHOIO.

o . . o . .o o
Bnpa6u 1.1. IloscHiTh, YoMy cCTiJ, KMl Mae TpPU HIXKKH, 000B’sA3KOBO CTiliKuii,
a IIPOo CTiJ i3 yoTmpMa HiKKaMHU IIHOTO CTBEPIKYBATH HEe MOKHA.

o .
1.2. (MKapm.) Tpu MyXu OZHOYACHO 3JIeTiTu 3 KPUIIKM cToJa. YU MOXKYThb
BOHM 3HOBY OIMHUTHCA B OSHIH ILTOIIMHI?
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1.3

1.9

1.107

1.11°
1.12.

1.13.
1.14.

1.15.

1.16

1.17*

1.18*
1.19

1.20*

Ywu MOKHa IPOBECTHU ILJIOIIUHY Uepe3 TPU TOUKM, AKi JieKaTb Ha ONHiN
npamiii? BiamoBigk mosicHITH, cImpaovYnch Ha BiAmoBigHi akciomu uu
HACJIiIKU 3 HUX.

CKiJIbKY IJIOIIMH MOJKEe ITPOXOAUTH Uepes TPHU JaHi TOUKU?

HoBemiTs, 1110 mJIOIIWHA i TIpAMa, AKa He JIeKUTH Ha Hili, abo He mepe-
TUHAIOTHCA, a00 IePeTUHAIOTLCA B ONHIM TOUIIi.

HoBexmiTs, 110 icHye mpsaMa, KA NepPeTUHAE AaHy IJIOIIUHY.

Touka M HaJeXUTHh IJOIMMHI O, a Touka N He HaJeKUTH ii. Uum Ha-
JIeKUTD ILIOMMHL O cepenmua Bimpiska MN? IloscuiTh BigmoBiab, cou-
parounch Ha BiAIIOBifHI akcioMu UM HACHiAKW 3 HUX.

HaiiTe BimmoBigb Ha 3anuTaHHA, COMPAIOUYNCh HA BiANMOBiAZHI axkciomm
UM HACJIJKU 3 HUX. UM € IPaBUJIBHUM, III0 MOYKHA IIPOBECTU ILJIOITUHY
yepes3 OyOob-AKi:

1) oBi TOuKwM;

2) TpU TOUKH;

3) YoTupu TOUYKU?

CKiJIbKY MJIOIIMH MOYKHA HpOBecTH ueped omHy mpamy? OOrpyHTyliTe
CBOIO BiAIIOBiIb.

Yy MOKYTH ABi IJIOIIUHU MATHU:

1) TiNBKYM OAHY CIIJIBHY TOUYKY;

2) TinbKu ABi coinbHI TOUKM?

Yu MOKYTH MBI pisHi miommHM MaTH ABi pisHi cminabHi mpami?

SIx posraimioBaHi ABi IJIOMIMHU, AKINO B KOMKHIN i3 HUX JIEKUTH OJUH
i Toit camMuii TPUKYTHUK?

HoBemiTh, 110 icHye IJIOIIWHA, AKA IIePeTHHAE NaHY IIJIOIIUHY.

Touku A, B, C, D He jexaTb B OfHi# miomuHi. JloBeaiTs, mio npami AC
i BD He mepeTUHAIOTHCA.

Hauo miomuay o i kBagpar ABCD. Yu MolKe IUIOIIMHI O HaJIeXKaTH:
1) TinbKM OmHA BepIIWMHA KBajpara;

2) TinbKu ABi #Or0 BepIINHU;

3) TiMBKM TPU BEePIIUHU?

IBi BepIIMHU TPUKYTHUKA HaJEXaTh IJIOMIMHI O. Uu HaNEKUTh Ik
IJIOIITUHI TpeTs BepINnHa, SKIMO BiZoMO, IO JAHIN IIJIONINHI HAJIEKUTh:
1) Touka IepeTWHY MeAiaH TPUKYTHUKA;

2) LIeHTP BIMCAHOTO B TPUKYTHUK KoJia?

Yu KoKHa TOYKAa KOJIa HAJEKUTDH ILJIONIMHI, SIKIITO BiJoMO, IO I[iil TJI0-
IIUHI HaJIeXKaTh:

1) aBi TOuKM KoJa;

2) Tpu TOYKU KoJia?

Yu mpaBUJIBHO, IO Yepeld TPU IPAMi, AK1 IIOIMapHO IIepeTUHAIOTHLCH,
IPOXOAUTH €AUWHA ILIOIIHHA?

Hano nBi mpawmi, AKi mepetuHawTbcA. loBediTh, 1o Bci mpami, AKi
TepeTUHAIOTh OOUABI JaHi mpAMi i He TPOXOAATH Uepe3 TOUKY iX mepe-
TUHY, JIeXKATh B OOHIN IIJIOIMWHI.

Tpu mIOIMUHM MAOTh CHUIBHY TOYKY. UM € MpaBUJIBHUM TBEPIKEeHHH,
110 BCi IIi IJIOMMHYW MaTh cHiJbHYy npamMy? CKiIbKM TPAMUX MOKHA
OTPUMATH Y Pasi MOTMapHOTO MEPEeTUHY WX TIJIOITUH?
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1.21.

1.22*

1.23.

1.24.

1.25.

1.26.
1.27.
1.28.
1.29.

1.30.
1.31*
1.32.

1.33*
1.34*
1.35.

1.36*

Cepes IPpAMHUX i IJIONIKH, IO IPOXOAATH Uepes D, ¢,

BepmuHu kKyb6a ABCDA;B,CiD; (puc. 1.17), !

Ha3BiTh: A, : B,

1) mapu mpAMuUX, M0 MEPETUHAIOTHCS; I

2) Tpifiku ONpAMUX, AKI IepeTUHAITHCSA B OJ- e b--1--7C
Hill TouIri; 7

3) mapu ILJIOIIMUH, II[0 IIePeTUHAITHCH; A B

4) Tp}'I/IKI/I H:IIOLLLI/IH, AK1 mepeTMHAIOTHCA B OfI- Puc. 1.77
Hi#l ToUIIi.

Hamo Tpu pisHi MIOIIUHU, AKi MOMAapHO IepeTHUHAThCA. [loBediTh, 110
KOJIX JIBi 3 IPAMUX IEPETHUHY ITUX IIJOIIUH IIEPETUHAITHCA, TO TPETI
npAMa IPOXOAUTH Yepe3 TOUYKY iX IepeTuHy.

Iaxo ywoTupu TOYKU. Bimomo, 1o mpsaMa, sika IIPOXOAUTh uepes Oyab-saKi
[IBi i3 I[UX TOYOK, HE IEPETUHAETHCA 3 IIPAMOIO, IKA IIPOXOAUTD Uepes iHITi
IBi Touku. JloBemiTs, I1I0 faHiI YOTUPU TOUYKHU HE JIEIKATh B OJHIN IJIOIINHI.
Yu jgexaTh B OOHIN IJIOMIMHI IpAMi a, b i ¢, axIimo Oyab-aKi OBi 3 HUX
epeTUHAIOTHC, ajle He iCHye TOUKM, IO HAJEKUTh BCIM TPHOM IIPHA-
muM? BukonaiiTe pHUCYHOK.

IIpawmi a, b i ¢, 1m0 JieXKaTh B OOHIA MJIOIWHI, IePeTUHAIOTHCA B TOU-
mi O. oBexnits, 1110 iCHye IJIOIIWHA, AKA HE IPOXOAUTH Yyepesd TOUuKy O
Ta IepeTuHae TPpU AaHi npami a, b i c.

Ha sake maiibisblile uymcjao 4acTUH MOKYTh PO30MBATH IPOCTIp:

1) aBi miuomuuu;  2) TPU IJIOI[UHU; 3) YoTUPU ILJIOIUHU?
IToscHiTH, YOMY Bech IpPOCTip He MO:Ke OyTH HiBITPOCTOPOM, IO BU3HA-
YAETHCA NEeAKOI0 IIJIOIMMHOI Of.

Yu Moke ILIOIMHA, IO IePeTHHAE ILJIOIINHY (¢, OyTH IIOBHIiCTIO PO3-
TAII0BaHOIO B OJHOMY 3 IIiBIPOCTOPiB, AKi BU3HAUAE TJIOIMHA 0,7
IITo moskHa cKasaTy Mpo B3aeMHEe PO3TaIlllyBaHHA ABOX ITiBIPOCTOPiB Ta
ix rpanune o i B, AKIO:

1) meperuHOM! IIMX MiBIIPOCTOPIB € IJIOIIHMHA O}

2) mepeTuH IUX MiBIIPOCTOPiB 30iraerhbcs 3 ix 00’emHaHHAM?

Y pesyabTaTi mepeTHHY CKiJIBKOX IIiBIIPOCTOPiB MOKHA OTPUMATH:

1) xy0; 2) TPpUKyTHY Hipamigy?

Kinmni mamanoi, sKa cKJIaIaeTbCA 3 ABOX JAHOK, JEXKATh II0 PisHi O0KU
Big miomumen O . HoBeniTh, 110 JaMaHa HNepPeTUHAE IJIOIIUHY O..
ITosacHiTH, 3BifKM BUMJIMBAE, IO B KOKHOMY ITiBIIPOCTOPi JIEKUTH He-
CKiHUeHHa MHOKHWHA:

1) TouoK; 2) npamux.

Iamo n>4 TOUYOK, KOMKHI UOTHPHU 3 AKUX JEKATh B ONHIiH IJIOIIHHI.
HoBeniTs, 110 BCi IIi 77 TOYOK JieyKaTh B OAHIN ILJIOIIWHI.

Hawmo n >3 npaMux, KOKHI IBi 3 AKUX mepeTuHaIOThCsa. [loBemiTh, 1110 BCi
n IPAMUX JIeKaTh B OOHIN IIJIOMIKHI a00 BCi IIPOXOAATEL Uepe3 OOHY TOUKY.
CKiJbKY PiBHUX MJIOIIMH MOMKYTH BusHauaTu 5 Touok? [laiiTe Bci MOXK-
auBi BigmoBimi. HasexiTh BigmoOBigHI pUCYHKH.

Inomuum o i P mepermHarOThCS MO UpAMift a. Yepes Tourky A mps-
MOl @ IPOBeJIEeHO IUIOIMHY Y, 1o He MicTuTh npamy a. [loBexniTs, mio
IUIOIIMHA Y TEePeTUHAE IJIOMUHU O i [ Mo ABOX PiSHUX MPAMUX.

! TIig mepeTWHOM IiBIPOCTOPIB PO3yMieMO PIirypy, AKa CKJIALAETHCA 8 YCiX CIIIBHUX TO-
YOK I[UX MiBIPOCTOPiB.
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1.37.

Hano muomuuay o Ta Tpu npami AB, BC i AC, aki mepeTuHamoThH ii
B Toukax A;, B; i C; Bigmosigmo. Hosenirs, mo Touku A;, B; i C;
HaJIeXKaTh ONHIA mpaMiil.

B1aBiTb CBOIO KOMMNETEHTHIiCTb

&

1.38° $Ik Mo:KHA IEpeBIPUTH AKICTH BUTOTOBJEHHS JIHINKH, AKINO € TapHO
o0pobaena maocka manTa? Ha axuil TeopeTUdHN (PAKT CIIMPAETHCS IIs
mepesipka?

1.39° Cronsp sa ZOIOMOroH ABOX HATOK IEpeBipse, um Gyxe CTIHKO CTOATH

Ha IIiJJ031 BUTOTOBJIEHUN CTLI, AKMHA MAae€ YOTUPHU HIKKHU. K mOoTpiGHO
HATATHYTU IIi HUTKU?

BigomocTi 3 icTopii

AkcioMaTrKa eBKNifoBOi reometpii

CyyacHa cucTeMa aKCiOM €eBKJifoBOT reoMeTpii CKIagaeTbCa 3 M'ATM rpyn
i CNUpaeTbCcs Ha WICTb OCHOBHWMX (HEO3HaJyBaHWX) MOHATb. Lle — 06’eKkTn
TPbOX BMAIB: TOYKM, MpAMiI Ta NAOWMHM i TpU BMAM BiAHOWEHb MiX HMMM,
AKi BMPaXKaloTbCA C/IOBAaMU «HANEKUTb», <«JIEKUTb MiXK», «pyX».

I. AKCIOMU HAJIEXXHOCTI

Yepes KOKHI Bi TOUKM MOKHA ITPOBECTU
opAMYy, i IO TOTO K TiJILKU OOHY.

Ha ko/kHIA mpamiit JiexkaTb TpUHAWMHIL
nBi Touku. IcHyOTH X0ua O TpPpU TOUYKH,
AKi He JIe)KaTh Ha ONHIN HIPAMIH.

Yepesa KOXKHI Tpu TOUKHU, AKi He JeKaTh
Ha OMHIN mpAMili, MOXXHA HPOBECTU ILJIO-
MIUHY, i 10 TOrO K TiJIBKU ONHY.

Ha xokHiI miomumHi JeKaTh IpUHATMHI
TP TOYKH Ta iCHYIOTH Xoua 0 YOTUpHU
TOUKM, AKi He JIeKaThb B ONHIN IJIOITMHI.
SKmIo aBi TOUYKM maHOI HPAMOI JeXKaThb
Ha JaHiW mioluHi, TO i cama mpsama Je-
JKUTh Ha I[N IJIOIIMHI.

SKII0 ABi ILJTOMIMHY MAOTh CIiJIBHY TOY-
Ky, TO BOHM MAIOTh Il OAHY CIIiLJIbHY TOU-
Ky (a omke, i cniybHY mpaMYy).

Il. AKCIOMU NOPAAKY

Axmo Touka B gexuTh Midk Toukamum A i C, To BCi Tpu TOUKH
JeKaTh Ha ONHIA mpamiii.

s oyab-akux TOoUoK A i B icuye Taka Touka C, 110 B JIe;KUTh
misk A i C. l
Il,. I3 TPBOX TOYOK IPAMOI TIJIBKU OJHA JIEKUTH MiK ABOMA iHIINMU.

(Axcioma ITawa) Axmo npava | mepeTuHae OAHY CTOPOHY TPU-

KyTHuKa (puc. 1.18), To BoHaA IepeTHHAE IIle ¥ iHIITy HOT0 CTOPO- A c
HY a00 IIPOXOAUTH uepes ioro BeplInHy (Bigpizox AB 03HauaioTh

AK MHOMKUHY TOUOK, SKi Je:xaTh MisK Toukamu A i B; BigmoBigHo Puc. 1.18
03HAYAIOTh i CTOPOHU TPUKYTHUKA).

lll. AKCIOMH PYXY

lll,. Pyx craBuTh y BifHOBiAHICTH TOUKAM TOYKU, IPAMHUM — IIPAMI,
IJIOIIMHAM — ILJIOIIMHU, 30epiraioum HaJIEKHICTh TOUOK MPAMUM
i mmomuHAM.

lIl,. IBa mociaiZOBHUX PYXW AAIOTh 3HOBY PYX, 1 JJIA BCAKOIO PYyXY
€ obepHEHUN pyx.
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III3. Armo gaso Touku A, B i miBmiomuar o Ta B, B
110 O0Me)KeHi IIPOLOBIKEeHNMHN MHiBIPAMUMHU 4, b, o \
AKi BUXOAATH i3 TouoK A, B (puc. 1.19), To icuye
PYX, 1 1O TOTO K €IUHUNA, AKUH IePeBOIUTh TOU-

Ky A, miBupsaMy a, IiBIUIOIMMHY O, BiAIIOBigHO A a b
B TOuYKy B, mpsawmy b, miBmaomuny [ (miBmpsama
i miBOJIOIIIMHA JIETKO 03HAYAIOTHLCSA HA OCHOBI II0-

. Puc. 7.79
HATHL HAJEKHOCTI Ta IOPAIKY).

IV. AKCIOMU HEMEPEPBHOCTI

IV,. (Arcioma Apximeda) Bypp-sikmii Binpisox AB A B
MOXKHA IIePeKPUTH MeHIIHM Bigpiskom AA,, % ;) ;) ;) ,27%,4;
BigkJaamaroun iioro Ha AB gocTaTHE UYMCJIO pasiB: 72 '3 [
AA =AAy=..=A A, (puc. 1.20); Binknazan- Puc. 7.20
Hs Bifpiska 34ilICHIOETHCA PYXOM.

IV,. (Axcioma Karnmopa) [Ins nocaimoBHOCTI BKIame- [R—— —t
HUX Bifnpiskis A, B, (puc. 1.21), 1OBXUHU AKUX A A, --- A C B --- B, B
OpAMYIOTH OO HYJA, iCHye, i IO TOTO K €IUHA, Puc. 1.27

rouka C, 10 HaJeKUTH yciMm Binpiskam A, B, .

V. AKCIOMA TMAPAJIE/IBHOCTI

V,. Yepes maHy TOUYKY I103a JaHOIO IMPAMOI0 MOKHA IPOBECTH HA ILJIO-
IUHI He OiJbII IK OLHY IPAMY, IIIO0 He IIepeTHHAE TaHy, TOOTO He

OiJIBINI AK OAHY IIPAMY, IapajieJibHy JaHii.

Y HaBefeHin cucTemi akciom Il rpyna micTutb
aKCiOMM pyXxy, AKi 3anpornoHyBaB Ha MoYaTKy
XX cT. HiMeubkuit maTematuk ®. Wyp. A. Finb-
6epT A0 YMCaa OCHOBHMX MOHATbL 3aMicTb pyxy
BBiB MOHATTA «KOHIpYeHTHiCTb». BignosigHo Ao
uboro B cucTemi akciom linbbeprta Il rpyna
MiCTUTb N’ATb aKCioM KOHrpyeHTHOCTi @iryp.

3a [J0MOMOrol OCHOBHMX BM3HA4YalTb peELITY
NOHATb €BKAi40BO1T reoMeTpii. Yci TBepAKeHHsA
Npo BNACTMBOCTI reomMeTpuyHux ¢iryp, wo ix
He MiICTATb aKCioMM, MNOBMHHI OYTM AoBeAeHi
CYTO JIOFiYHMM BMBEAEHHAM i3 UMX akciom. Ha-
BeJeHa CMCTeMa aKCioM eBKigoBOi1 reometpii
Ma€ BJIACTMBOCTi MOBHOTM i HeCynepeyvHOCTi.

AKWo B akciomaTuui eBKNiZOBOI reomeTpii 3a-
MiHUTK aKcioMy napanenbHocTi (Yepe3 daHy
MOYKYy no3a JaHow nNpPAMOK MOXHA npose-
cmu Ha NnJOWUHi He 6ifbW AK OOHY Npsamy,
wo He nepemuHae OaHy, mobmo napasnesb-
Hy OaHill) Ha TBEpPAMKEHHA, WO 4Yepe3 MOYKY,
AKa He Jexumb Ha OaHili npamil, npoxodsamsb
xo4a 6 08i npami, wo Jsaexamb 3 OGHOH

8 OOHIll naowuHi i He nepemuHaroms ii, TO
OJlEPXXUMO iHLWY cucTeMy akciom. Le cuctema
akciom reomeTpii Jloba4yeBCbKOro, WO € TexX
HecynepeunmBolo. Y Hil akcioma napanenbHo-
CTi He 3aneXuTb Bij pelTH akcioM eBKAifoBOT
reomeTpii.

3paBanoca 6, HOBa aKcioma cynepeyuTb
3BMYaMHMM YABJEHHAM. [lpoTe 3a HasiexHo-
ro po3yMiHHA i uUA aKcioma, i BcA reome-
Tpia /lo6a4eBCbKOro MaloTb L/JIKOM peasbHUM
ceHc. |i cTBOpMB i pO3BMHYB BM3HAYHMI yuye-
HUA M. |. JlobayeBCbKUM, AKMM yneplue no-
BigoMmB npo Hei B 1826 p. Jewo nisHiwe
3 Ti€ X Teopi€lo BMCTYNUB YrOPCbKMI YyUYeHMM
A. bonbdAi, ToMy reomeTpito Jloba4yeBCbKOro
HasMBaloTb iHoAi reomeTpieto JloGayeBCbKO-
ro — Bonbsi. i Ha3sMBalTb TakoX HeeBKNigo-
BOIO reoMeTpi€to, Xo4ya TepMiH «HeeBKNigoBa
reoMeTpif» Mae WupLle 3HAYEeHHA, BKJIlOYalo-
Yu M iHWi Teopii, WO BUHWUKIM CNiJOM 3a reo-
meTpieto JlobayeBCbKOro i 3acHOBaHi TaKoX Ha
3MiHi aKcioM eBKNigoBOT reometpii.
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Ak yxe Big3Havanocsa, y 3B’A3KYy 3 aKCiOMaTM4HOK MOOYAO0BOK reoMeTpii npum-
POAHO BMHMKAOTb TPU MUTAHHA:

1. Y4 € He cynepeysMBOlO MPMMHATA HAMM CMCTEMA aKCiOM, TOBTO 4YM He
MOXYTb i3 Hei 6yTM BMBEAEHi LUIAXOM OTiYHMX MipKyBaHb [Ba HaC/igKM,
AKi cynepeyaTb OAMH OAHOMY?

2. Y4 € noBHOW cMCTEMA AKCIOM, TOBTO YM HE MOXKHA ii MOMOBHUTM HOBMMM
aKcioMamu, fAKi He cynepeunsin 6 ye NpUAHATUM i He BUMAMBAAM 6 i3 HMX?

3. Y4 € HesanexHMMM NPUMHATI aKciomMu, TO6TO YM He BMN/IMBAOTb AESKi

aKCioMM 3 iHLWMX?

Po3B’sA3aHHA UMX MMTaHb TiCHO MoB’A3aHe 3 Mo-
6yf0BOl0 peanizauit cucTemm akciom. Peani-
3alis nonAarae B YKasaHHi 06’€KTiB TpbOX BM-
AiB  AOBiNbHOI MpUpoaM, LWO YMOBHO HasMBa-
I0Tb  «TOYKaMM», <«MPAMUMU> 1  «MIOLLMHAMM>.
BigHOWEHHA MiXX HMMM  YMOBHO HasuBalTb
TaKMMM  CNOBaMM, fAK <HANIEXUTb», <«JIEXMUTb
MiX», «pyx», ONA AKMX Y CUAY iX KOHKPETHO-
ro 3MmiCTy BMKOHYKOTbCA aKCiOMM.

Piy y TiM, WO OCHOBHi MOHATTA reomeTpii He
0O3Ha4YatoTb i BCe, WO Ham MpPO HMX BigOMO, BU-
paxkaeTbcA akcioMamu. TOMYy Halli BUCHOBKM BiA-
HOCATbCA A0 06’€KTiB AOBiNbHOT Mpupoan, abu
TiNIbKM ANA HUX i BigHOWEHb MiK HUMM BUKOHY-
BaJIMCA aKCiOMM.

JloBeeHHA HecyrnepeyHoCTi CUCTEMM aKCioM 3BO-
AMTbCA [0 AOBEAEHHS iCHYyBaHHS Xo4va 6 OfHiel
1 peanizauii. JoBeAeHHA HEe3aNneXHOCTi AaHol
AKCiOMM 3BOAMTbCA A0 BKa3iBKM Takoi peanisa-
Lii, Yy AKiM BMKOHYIOTbCA BCi aKCioMM, OKpiM Ui€l.
HapewTi, aoBeAeHHSA MOBHOTM CUCTEMM aKCiOM
3BOAMTLCA 0 AOBEAEHHA TOro, WO A/AA BCix pe-
anisalif MoXKHa BCTAHOBMTM TaKy B3aEMHO OA-
HO3HAYHYy BiANOBIAHICTb MiXK TOYKaMM, NPAMMMM
i naowmHamM, npu KM BignoBigHi enemeHTH
nepebyBaloTb B OAHAKOBMX BiAHOLLIEHHAX.

Hanpuknag, pns reometpii JlobauyeBCbKOro Ha
NJIOWMHI MOXKe OyTM 3arnpornoHoBaHa TaKa pea-
nizauia BcepeaMHi Kpyra Ha 3BMYaMHiM (€BKAi-
JI0Bil) MAOLIMHI.

BHYTpIiWHIO YaCTMHY fAKOrocb Kpyra (To6TO Kpyr
3a BMHATKOM KOJ1a, WO MOro O6MeKye) Ha3BEMO
«MJIOWMHOI>. TOYKOW «MJIOWMHM> Byfe TouKa
BCepeamHi Kpyra (puc. 1.22).

«[pAMOto» Ha3BeEMO ByAb-AKY XOpPAY 3 BUJYyYEHMMMU
KiHUAMM (OCKIiNIbKM KOO Kpyra BUJIyYEHE 3 «J10-
LUMHK>); «PYXOM» Ha3BEMO Oy/b-fKe NnepeTBOpeH-
HA Kpyra B cebe, fKe NepeBoAMTb XOPAM B XOPAM.

Puc. 7.22

PiBHMMKM Ha3BemMo BignoBiaHO dirypn BcepeaumHi
Kpyra, L0 MNepeBOAATbCA OfHa B iHLY TaKMMM
nepeTBOPEHHAMM.

Toai 6yab-AKMM reOMETPUYHMM (haKT, OMMCaHMM
TaKOK MOBOM, € TEeOpemol abo aKciomol reo-
MeTpii JlobayeBCbKOro.

IHWKMMKM CNnoBaMM, YCAKe TBEPAKEHHA reomeTpil
Jlo6a4yeBCbKOro Ha MJIOWMHI € He Wo iHwWe, sK
TBEPAXKEHHA €BKANiA0BOI reomeTpii, Wo BigHO-
CHUTbCA A0 iryp ycepeauHi Kpyra, /vwe nepe-
dopMy/siboBaHe B YKa3aHWX TepMmiHax. EBKnigo-
Ba aKCioMa Mpo napanesibHi NpsMi TyT ABHO He
BMKOHYETbCA, OCKi/IbKM 4Yepe3 TOYKy A, fAKka He
JIEXMTb Ha AaHik xopAi a (To6To Ha «MpaMmin» a),
NPOXOAUTb CKiZIbKM 3aBrogHO XOpa («MpAMMX»),
AKi T He nepeTuHaloThb.

AHanoriyHo peanisauieto reometpii JlobaueBCbKoO-
ro B MpoOCTOpi MOXe OyTM reomeTpia BcepeauHi
Kyni, BUparkeHa Yy BiAnoBiAHMX TepMiHax («nps-
Mi» — XOpAMu, <«MNJOWMHU> — MJIOCKI nepepisn
BHYTPILWIHbOT YaCTUHM KyJi, «piBHi» irypn — TakKi,
AKi NepeBoAATbCA OfHa B iHLY NepeTBOPEHHAMM,
O nepeBoAATb Ky/to B cebe i Xxopan B XOpAM).

TaknMM 4YMHOM, reomMeTpis JloGayeBCbKOro Mae
abCcoMOTHO peasibHMM CeHC i Taka X Hecyne-
peynuBa, AK i reomeTpia EBkniga.
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METOAU PO3B’A3YBAHHA N'EOMETPUYHUX 3AAAY

Tabauus 3
1. MeToan po3B’si3yBaHHS reOMEeTpPUMYHMX 3ajad

T'eomeTpuuHi MeTomU AnagiTnuni Mmeromu
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2. BBepgeHHA HeBifOMMX ANA po3B’A3yBaHHA reOMeTpMYHMX 3ajad

Ha ob64YMC/IeHHA

OpienTup

fAximo B yMOBi reomeTpuuHOI 3amaui Ha o0UMCIEHHSA B3araji He AaHO BiApisku abo maHi Bix-
pisKM Ta KyTH He MOKHA 00 €JHATH B 3PYUYHUU IJisd PO3B’sI3yBAHHA 3aJadi TPUKYTHUK, TO
3a3BUUall BBOASATL HeBimoMuii Bimpisok (abo HeBimomMuii KyT, ab0 KiJabKa HeBiZoMux).
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IIpodosicenus mabr. 3

ITpuknang

Y piBHOOeApeHOMY TPUKYTHHUKY MeJiaHa, IIPOBeJeHa OO0 OCHOBHU, AopiBHIoE 25 cm. O0uMcaiThL
IJIOITY ITLOTO TPUKYTHUKA, AKIIO Pamiyc BIMCAHOTO B HBOrO KoJa mopiBuioe 10 cwm.

ITnan

1. Ilo3Hauumo sxocy OYkK-
8010, Hanpukaad x, Hesido-
Muil 8idpisox (abo KyT, abo
KimbKa HeBimoMux).

2. Cnpobyemo ckracmu
pieHaHHA (YU cucTeMy
PiBHAHB) 3 ygedeHuM
HegidoMuM.

3. Posg’a3yemo odepicane
piénaHHsa (YU cucTemMy PiB-
HSHB) ab0 IMepPeTBOPIOEMO
vioro (ii) TakuUM YMHOM,
06 oTpuMaTHU BiAMOBiAb
Ha 3aIlMTAHHA 3amadi.

3 odepxcanux po3s’a3kKie
subupaemo mi, axi 3a0o-
B80JbHAIOMb YMOBY zeome-
mpuuHnoi 3adaui.

4. Kopucmymwoyucsy 3Hall-
0eHo 8eaUYUHOI0, 0AEMO
8i0nosidv Ha 3anUMaHHA
3a0aui.

Komenrap

Hexaiti y piBHOOeZpeHOMY TPUKYTHU-
Ky ABC (AC=CB) wmemiana CM =25 cm
(axa € i OiceKTpmCoOi0, i BHCOTOI) Ta pa-
miyc Bmmcamoro kKosa OM =10 cm. IIi
BiZIpi3KM He € CTOpOHAMHU OJHOTO TPU-
KyTHUKa. ToMy AJid po3B’si3yBaHHA 3aja-
i BuOepemMo AKUICh BiApi3oK sSK HeBizo-
muii. Heobxinwmo, 1100 BuOpauuii Bigpisox
pasoMm i3 maHUMU BiApisKaMuU yTBOPIOBaB
3PYYHi A PO3B’sA3YBaHHA TPUKYTHUKH.
Hexat AM=x, ne x>0. Ileii Bigpisox
MOJKHa 00’€JHATH B NMPAMOKYTHI TPUKYT-
HUKU i 3 megianowo CM, i 3 pagiycom OM.

Is AAMC: AC=vAM?+CM? =x?+25% =\/x? +625 . 106
CKJIACTU PIBHSAHHS, CKOPUCTAEMOCHL THUM, IO IEHTP BIIMCAHO-
ro KoJa JIeXKUTh y TOUIll mepeTuHy Oicexrtpuc: AO — Oicek-
Tpuca kyta BAC. Toxmi AO e Tako:x i Gicektpucoro AAMC.
3a BiacTuBicTIO OiceKTpuCH BHYTPIIIHHOTO KyTa TPUKYTHUKA

Va® +625 _ 15

x 10

AC cO

(muB. m. 3 Taba. 3) —= , TOOTO
AM OM

ITimmecemo 00MABI YaCTUHU OEP:KAHOTO PiBHAHHA T0 KBaapa-

Ta Ta PO3B’SIMKEMO OCTaHHE PiBHAHHA. OTPUMYEMO: x2=500.
Beizen x=+500 =105 .

(Ockimprum x>0, To Apyruii KOpPiHb OHEPIyKAaHOTO PiBHIHHSA

x=—/500 =—10\/g He 3aJ0BOJIbHSE YMOBY 3ajadi i fioro He
3alUCYIOTh OO PO3B’A3aHHSI.)

Toxi SAABczéAB-CMzAM~CM=25x=25O\/5 (cn2).

Bidnosiov: 250\/3 cm?.
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3axinyenHna maba. 3

3. BMKOpUCTaHHA MeTogy n/iow, ANA po3B’A3yBaHHA reOMETPMYHMX 3ajad

3MicT JedIKUX MPUIOMiIB PO3B’sI3yBaHHS 3aJa4 3a JOIMOMOTOI0 METOY ILJIOII

e Posbumu 0aHUU MHOZOKYMHUK HA YACMUHU i 3ANUCAMU OKPEMO NJAOWY BCb020 MHO20-
KYMHUKQ | OKpeMo cyMmy naow, 1020 4acmur ma npupiéHAmMuU 00epHaHi 8eJUYUHU.

o [I[06 3Hauimu 6i0HOWeHHS 8i0pi3Ki6, Po3MiueHUX HA O00HiL npamiil, iHO0i Oyeae Kopuc-
Hum 3amiHumu 6i0HOUleHHA 6i0pi3Ki6 6i0HOWEHHAM NJAOW, MPUKYMHUKIE 3i CnilbHOI0
6EPULLLHON0, OCHOBAMU AKUX € P032/a0Yy6ari 6i0pisKu.

ITpuraanx

HoBenits, 1m0 GicekTpuca BHYTPIiIHBOr0 KyTa TPUKYTHUKA TiJIUTHh IPOTUJIEKHY CTOPOHY Ha
BiIpi3KH, MOBKMHU AKUX MPOMOPIIiiiHI MOBKMHAM IPHJIEIJINX CTOPiH TPUKYTHHKA.

IInan

1106 sHaiiTu BimHOIIIEHHA
Bigpiskis BD i DC, cmpo-
OyeMO 3HAWTH BiIHOIIIEHHS
ILJION TPUKYTHUKIB ABD

i ACD 3i cminbHOIO Bep-
IMINHOIO A, OCHOBAMU AKHNX
€ maHi Bigpisku (Toni,

i BUCcoTa MUX TPUKYTHUKIB,
IIPOBeJieHa 3 BepIInuHU A,
Oyme CIIiJbHOIO).

KomenTtap

Hexait AD=1, — 0icekTpuca TpukyTHuKa ABC 31 cTOpoHamMu
AB=c, AC=b i £LBAD=ZCAD=0, BD=m, DC=n. Togi,
3 OJHOTO OOKY:

1 . 1 .
S aBD :Ed" sino, S acp =Ebl" sino

1 A
S —cl,sina ‘
P2 =2, 1) /
Saaep L1 sino
2 c b
3 immroro 6OKy:
1 1
SxaBp =Emha’ S acp :E"ha
1 h
S aBp _ Em ©_m @) B D Cc
S aco lnh n

ITpupiBuioroun mpasi wactunu BupasiB (1) i (2), omep:KyeMo

m c . .
—=;, 10 i moTpi6HO OyJIO HOBECTH.
n

NMNOACHEHHA M OBI'PYHTYBAHHSA

Y xkypci maamimerpii 7-9 kiaaciB Bu
POBTIAHYJAN BHAUHY KiJBKiCTh TreoMeTpUd-
HUX 3ajJau Ta iX PO3B’sA3aHb PiBHUMU METO-
maMu. J[laMO KOPOTKHI OIJIAN POSTIIAHYTUX
TUMOIB 3aJau Ta MeETOIiB iX po3B’sA3yBaHHI,
OCKiJIBKM BOHHU 3aCTOCOBYIOTBCA i B CTepeo-
merpii. Tax, posB’si3yBaHHS 3HAUHOI KiJb-
KOCTi cCTepeoOMeTPUYHUX 3a/lau MOKHA 3BECTU

IO PO3B’sA3yBaHHS KiJIBKOX ILJIaHIMETPUUHUX
3a/la4y y PiBHUX ILJIOIIIUHAX.

3a BUMOTOI0 TeOMETPUYHI 3amaui MOKHA
HOMIINTU HA TaKi TUOHU: Ha 008e0eHHs, Ha 00-
YucaeHHs, Ha nobydosy, Ha 0ocnidxceHHa. 3a-
Iavi KOYKHOTO i3 IIUX THUIMiB PO3B’SI3yIOTH pPis-
HUMU MeTOaMU, SKi YMOBHO MOAiIAIOTH Ha 2e-
omempuyri Ta anaaimuuri (zuB. 0. 1 radma. 3).
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Haragmaemo, 1110 3HauHa YacTWHA TeO-
peM Kypcy ILIaHiMeTpil BigHocumiacsa 10
reomeTpii TpumryTHHKAa. lle He BHIAmZKOBO,
OCKiJIbKM pO3B’sA3yBaHHA OaraTbox 3amau
3BOAUTHCA MO0 PO3TIAAAY OJHOTO YU AEKiJIb-
KOX TPUKYTHHUKiIB. ToMy, roBOpSYM PO T'€0-
MeTPUYHI MeToau PO3B’sA3yBaHHS IJIaHiMe-
TPUYHUX B3ajad, MOKHA YMOBHO BUIiJIUTHU

MeTOJi «KJIIOUOBOTO» TPUKYTHHUKA. 3a IUM
MeToAOM y naHiit (irypi morpibHO 3HaWTH
TPpUKYTHUK (400 [OeKijibKa TPUKYTHUKiB),
IO MOOCJHiIKeHHA AKOTo (AKWX) 3BOAUTHCH
posB’sa3yBanuA 3amauvi. [HKoauM 3 Iie0 Me-
TOIO CIIOUATKY CJIiJi BUKOHATH SAKYCh JOaT-
KOBY TOOY/IOBY, HAIPUKJIAA ¥ YOTUPUKYTHU-
Ky IIPOBECTH iaroHaJb.

Hesaxi 3 yacTo BUKOPUCTOBYBAHUX JOJAaTKOBUX MOOYIOB
KOPHCHO ITaM’sATaTu. 30KpeMa, AKUW,0 6 YMosi 3adaui Qizypye
Mmediana MPUKYMHUKA, Mo 0Y8a€ 3PYLHUM NPOO0SHUMU U0
Mediany 3a CMOPOHY HA Maky camy i0cmarndv i donosHuUmMuU
pucyHor do napaaenozpama. Hampuraan, y TpukyTauky ABC
3i cropomamu BC=a, AC=b, AB=c (puc. 2.1) mpoaoB:xu-
Mo Meniany AM sa cropory BC nHa Bigcrane MD=AM=m,
Ta 3’egHaeMo Biapiskamm Touky D 3 toukamum B i C. Toxi
orpuMmaemo mnapaJenaorpam ABDC, ockinbku #Horo miarosasri
B TOYIIi IePeTUHY HiJAThbCS HaBIija (guB. «CucTeMy OIOPHUX
daxTiB Kypcy miaHimerpii», Taba. 7). Ajse cyma xeadpamis
diazonaneil napanenozpama 0opigHwe cymi keadpamis ycix
11020 CMOpiH:

«Cucremy omopHUX
dakTiB Kypcy ILIa-
HiMeTpii» HaBemeHO
B iHTepHET-TiATPUM-
i migpyYyHUKA

AD?+ BC? =2(AC? + AB?), a6o (2m,)’ +a®=2(b%+c?).

3Bimcu
1
m, = E\/2b2 +2¢%—a? .

Imomi momaTkKoBi mMOOYIOBU 3iMCHIOIOTH, BUKOPKCTOBYIO-
Yy IeBHI reoMeTpuwuHi meperBopeHHA (quB. «Cucremy oII0O-
puHux GaKTiB Kypcy ILTaHiMerpii», Tabua. 5). Hampuxiaan,
posg’asywuu 3adaui, nog’a3ani 3 mpaneyierw, yvacmo 0ysae
3PYYHUM BUKOpUCMAMU napaJjiesibhe NnepeHecennsa ii O0iuHol
cmoporu aoo diazonani (nuB. «CucTeMy OoIOpHUX (haKTiB KypCy
miIa"HiMmerpii», Tabs. 10, gpyra i Tpersa m07aTKOBI OOYI0BH).

)

Posp’sasyoun reomeTpuuHi 3amadyi Ha OOBeAEHHS, CJIin
mam’ATaTH, [0 TBEPIKEeHHA IeAKUX 3 HUX JOBOAATH Memooom
6i0 cynpomuenozo. Haragaemo #oro 3micr:

1. Pobumo npunyu,eHHs, npomuJaexcHe MmMomy, Wo NnOmpi6bHo
dogecmu.

2. Cnupawuucv Ha akciomu ma meopemu, OMPUMYEMO 3 NPuU-
nyuwenns Hacridok, AKuil cynepeyums ymosi abo 6idomiil
aaacmuseocmi.

3. Pobumo 6ucHo80K, W0 HAULe NPUNYULeHHA € HeNPABUJLbHUM,
a NpPAasuUNbHUM € MEepOxHeHHs, AKe NnompibHo dosecmu.

BukopucroByoun MeTon HOBeIEHHSA BiJ CYIPOTHUBHOTO, K
IPaBUJIO, PUCYHOK BUKOHYIOTH IO Tiel reoMeTpHYHOI cuUTyaIrii,
AKa BUILIMBAE 3 IPUOYIEHHS.
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Hanpuraan, po3s’sasanud 3agaui «JloBe-
IiTh, 110 Ha WJIOUIWHI npama, AKa nepemu-
Hae 00HY 3 080X NAPaALeIbHUX NPAMUX, nepe-
munae i Opyzy npamy» MoxKe OyTU TaKUM.

® Jlogedenns

1) Hexaii npami a i b napanenbui. [Ipumny-
CTUMO, II[0 IIPSAMA C, IKa IIePeTUHAE IPA-
My a B Toulli A, He IepeTHHAE IpPAMY b
(puc. 2.2).

Bim
f’/ a IOBUHEH

OyTH OOCUTH Jia-
b KoHiunuMm. Cui0 306padica-
mu auwe «PYHKUYLOHYUI» wacmu-
Hu zeomempuuHux @izyp. Tark, HanpukIan,
AKITO B 3aJadYi posraaAmaioTh pamiyc ommca-
HOTO KOJIa, TO YacTO MOJKHa He 300pasKkaTu
KoJio (a 300pa3uTu TiJIbKU HMOTr0O IIEeHTP i pa-
miyc). Aje SKIO B yMOBiI 3amaui HAeThCA
PO TOUKY KOJIa, TO HOTO 300pasKeHHA MOKe
OyTH KOPHUCHUM [IJisi Po3B’sA3aHHA. Heobxio-
HO YHUKamMU HAOMIPHO20 YCKAAOHEHHS pu-
CcyHKka. Onsa mporo MOKHA, HAIPUKJIAK, BU-
KOHATH BHUHOCHI PHCYHKH’, IO 300paKaroThb

Puc. 2.2

2) Orwxke, mpaMa ¢ mapajiejibHa TpAMii b.
Ane Tomi uepes TOUuKy A IPOXOAATH OB
upaMi a i ¢, mapajenbHi IpaMin b, 1o cy-
IepeumnTh aKCioMi mapajieIbHUX IPAMUX.

3) Takum ymHOM, HAIle IPUITYIEHHSA € He-
IIPaBUJIBHUM, i IpAMa ¢ 000B’sABKOBO Iie-

perue i mpamy b. O

IIpucrynarouu g0 po3B’s3yBaHHSA TreoMe-
TPUYHOI 3ajaui, cJaiJg ypaxoByBaTu, IO Mali-
JKe KOKHa TreoMeTpPUUYHA 3aJaua II0Tpedye
iHAUBiAyaJabHOTO MiAXOAy, BHHAXITJIMBOCTIL
ta imTyimii. IIpore mo:kHa maTu OedAKi 3a-
rajbHi peKxoMeHgaIlii, 10 0yaAyTh KOPUCHUMU
mig yac pos3B’sA3yBaHHsS 0araThbox 3amad.

¢parmenTu gamoli KoH(piryparii. 3 inIimoro
00Ky, KOPMCHO 0e3mocepefHbO HA PUCYHKY
BKa3yBaTHU YMCJOBI UM OYKBeHi 3HaUeHHS JIi-
HifiHEX a00 KYTOBUX BeJUUYMH. 3a3HAUUMO,
10 € Taki 3agaui, y mpoiieci po3B’sA3yBaHHs
AKUX JOBOLUTHCS YTOUHIOBATH OCOOJHBOCTI
KoH(irypailii, sKka posradmacThbCcsa, Ta mepe-
POOSIATU ITIOYATKOBUI PUCYHOK TaKUM UHMHOM,

110 OCTATOYHOI'0 BUIJIAAY BiH HaOyBae Juiie
OIHOUACHO i3 B3aKiHUEHHAM pO3B’sI3yBaHHA.

PosB’sa3yBaHHS IPAKTUUYHO OYAb-AKOI I'eo-
MeTPUUYHOI 3aJadyi nouuHaroms 3 PUCYHKA.

Po3B’a3youn reoMeTpUUHYy 3a1ady, mpeba cnupamuca He
Auue Ha pucyrHok. BiH Moke «IIigKasaTu», IO AKiCh TOUKU
Je)KaTh HA OJHIN mpAMilt ym Ha omxHOMY KoJui. IIpore B mpore-
ci po3B’si3yBaHHA IIi 0COOJMBOCTI PO3MIIlIEHHS TOUOK ITOBHHHI
OyTu OoOTr'pyHTOBaHiI 0e3 mocuMIaHb HA PUCYHOK. IHKOJIU puCy-
HOK MOJKe CTaT! MPUUYMHOIO HEIIOBHOTO PO3B’A3yBaHHA 3a4adi,
OCKiJIbKU Ti CITiBBiZHOIIEHHs, AKi BUKOHAHI Ha HbOMY i 3xa-
IOThCA OUEBUIHUMM, HACIPaBIi IMOTPeOYIOTh CIeliaJbHOTO 00-
rpyHTyBaHHsA. ToMy 3aB:Kau HamaraiTecs 300pasuTH BCi MOK-
auBi KoH(piryparii, a moTiMm 3a JOIIOMOTI0I0 MipKyBaHb BiIKU-
HYTHU 3a¥Bi (AKImo i 3awBi miticuo €). Haragaemo, 1mo goxar-
KOBi TOOY/IOBU HA MOYATKOBOMY PUCYHKY, AKMMU BBOAATH HOBIi
BipisKu Ta KyTHU, iHOAL MOJIETrIIyIOTH PO3B’sI3yBAHHSA 3amadi.
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VYV sagauax Ha OOYMCJIIEHHS MA€ CEHC CIIO-
YaTKy, He NP0600a4U 004UCTeHb, GU3HAYUU-
mu, aki é3azani 6i0pi3ku ma Kymu MoiCHA
3Haumu, BUXOAAYN 3 AAaHUX BeJUYUH. SIK
TiJIBKHY [0 I[BOTO IIePEeJiKy HOTPAIUTh MOTPio-
HUI BiIpiBOK UM KYT, MOYKHA JIETKO CKJIACTH
JIAHITIOXKOK IIOCJiMOBHUX OOUYMCJIEHD, IO IIPHU-
Bejle 10 BU3HAUEHHS MIYKaHOl BeanuuHu. [Hoai
TaKUN «IIPAMUU IIOMIYK» KOPUCHO JOIOBHUTH
TIOIIIYKOM IJIAaHY PO3B’sA3YBaHHS 3amadui «Bin
ITYKAHOr0», TOOTO BUXOAAYN 3 BUMOI'M 3amadvi
(HampuKJIam, «I00 3HAWTU ILJIOIY BIMCAHO-
TO0 Kpyra, AOCTAaTHHBO 3HAUTH HMOTO Pamiyc»).

Ilpote mi cmocobu He 3aBKIU BIAETh-
cd 3acTtocyBaTH. Y TaKHUX BHUIAAKaxX OyKe
yacTo JgomoMmarae — anrebpaiuHumii  MeToq
po3B’A3yBaHHA IeOMETPUUYHUX 3amad Ha 00-
YUCJIEHHA, II0B’ A3aHUN i3 BBeJeHHAM HEBino-
MUX Ta CKJaJaHHAM PiBHAHHSA a00 cucTeMu
piBHAHBL. ¥ m. 2 Taby. 3 HaBeIeHO OpPieHTUD,
AKWUN Oae B3MOTYy pPO3IIi3HaBaTHM CHUTYyaIllii,
KOJIM IOTPiOHO BBOAWTH HeBimoMi Bimpiskm
Ta KYTH, a TaKOXK IIPUKJAI BiAMIOBiZHOTO
po3B’si3aHHA. BHKOPUCTOBYIOUM Ieii MeTO[
0ansl CKAAO0AHHA PiBHAHHA 00 3adaui, wacmo
nopsad i3 eupaxcennHaAM OAHUX eJleMeHmia

uepes Hegi0OMi 3PYUHO BeAUYUHY SKO020ChH
esemenma 3 po3zanadyeanol KoHpizypayil eu-
pasumu 08iui yepe3 8gedeni Hesidomi. Kpim
TOTO, HEe 3aBXKIU, CKAABWU PDIBHAHHS YU CUC-
memy pieHAHb 00 zeomempuuHoi 3adaui, 0o-
UilbHO npazHymu noeHicmio ix pos3s’azamu.
3 00epiar020 PiBHAHHA YU CUCMeEMU, Y nep-
wy uwepey, caid 3naxodumu mi Hesidomi (du
ix KomOiHauiw ), axi dozgosameb damu 8i0no-
8i0b Ha 3anumanHa 3a0ayi (DUB. PO3B’ I3aHHS
3amaui 2 1o 1mporo maparpada).

Y Taba. 3 (m. 3) moxasaHO MOMKJIUBICTH
BUKOPUCTAHHA METOAY ILJION] MAJA PO3B’d-
3yBaHHA IIAHIMETPUUYHUX 3a7ad.

3MicT Ta IPUKJIAgU 3aCTOCYBaHHA
KOOPAMHATHOTO Ta BEKTOPHOTO
MeTOJiB AJsA PO3B’sByBaHHA I'e0-
METPUUYHUX 3a7au AUBITHCA B iHTEp-
HeT-TIATPUMIIL TigpyUYHUKA

)

NMPUKNAAN PO3B’A3YBAHHA 3AJAM

¥V piBHOGiIUHIN Tpamerii Bucora gopiBHIOE 8 cM, ocHOBU — 21 cm i 9 cwm.

3adava 1 3HaAUAITh pagiyc OMMCAHOTO HABKOJIO Tpalelii KoJa.
3ayeaxcerns. Ilpucrymaroum [0 PO3B’A3yBaHHSA TeOMETPUYHOI 3ajmaui,
B c JIOLiTbHO BUKOHATU BiATIOBITHUWI pucyHok i HaBeCTU KOpOMKUiL 3anuc
‘ YMO8U, AKWUN MO3BOJUTH IOB’SA3aTU PUCYHOK i MMO3HAUEHHS TOYOK Ha
HBOMY 3 BeJWUYMHAMM 1 CITiBBiIHONIEHHAMH’, 3aJaHUMU B YMOBI.
ano: ABCD — Tpanenia; AD|BC; AB=CD; AB=21 cm, BC=9 cwm,
[ BK =8 (
=8 cm (BK L AD).
A K D

3unaiimu: R — pajiyc onmmcaHOro KoJa.

Poss’azanuga

» Hexaii y tpamenii ABCD (puc. 2.3)
AB=CD, AB=21 cm, BC=9 cm, BK=8 cm
(BK L AD). §IKmo KOJO IPOXOAUTH UYepes
yotupu Toukum A, B, C, D, ToO BOHO TaKOX
MPOXOIUTDL Uepes OyIb-AKi TpH i3 IMUX TOUYOK
i Tomy 36iraeTbcsa 3 KOJIOM, OIIMCAHUM HaBKO-
Jo TpurkyTHUKa ABD.

Komenrap

CupoOyeMO BUAIINUTU «KJIIOUYOBUM» TPUKYT-
HUK [Jis PO3B’sa3yBaHHA 3amadi. [asa 1boro
npoBenemMo pAiaroHaab BD Tpamerii i sragae-
MO, IO KOJIO, AKe IIPOXOAUTL Uepe3 BePIIu-
HU TpukyTHuka ABD, € omucaHUM HAaBKOJIO
TPUKYTHUKA.
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3HaiemMo pajiyc KoJia, ONMCAHOTO HABKOJO
TpurkyTHuka ABD. fAkmio CM — gpyra Bucorta
naHoi piBHOOiIUHOI Tpameliii, To, ypaXoByHUYHn
piBHiCTL IPAMOKYTHUX TPpUKYyTHUKIB ABK Ta
DCM i te, mo AD|BC i BCMK — upsmo-
KYTHHUK, OJEPKYEMO:

AK=MD=22"%_6 (cn).

Toxi 3 AABK: AB=vAK?+BK? =10 (cm).
I3 mpamoryTHOTO TpUKyTHUKA BKD:

BD=+VBK?+KD? =17 (cm).

Takum YymHOM, pajiyc KoJja, OMMCAaHOTO HAa-
BKOJIO TpuKyTHUKa ABD (a oT:kKe, i HABKOJIO
tpanernii ABCD), nopiBHIOE:

AB-BD-AD AB-BD-AD

4~%AD~BK

R= =10,625 (cm).

4SAABD

Bidnoeiov: 10,625 cm. <

3adaya 2

O0umcauTuy #oro pajgiyc MOKHa 3a KiJbKoMa
dopmyaamu (guB. «CucreMy OomOpHUX (PAaKTiB
Kypcy Imamimerpii», Tabs. 11), 3o0Kpema:

2 abe
R=— Ta R= .
2sin A 4S8,

Iz mux popmysn Bubmpaemo Ty, Iy AKOI Jer-
KO 3HAWTH BCi BeJIMUMHU, IIIO BXOAATH OO ii

abe

4S8 .
Ka ABD pmaHO 3a yMOBOIO, a OBi iHIII JIerKo
BUBHAYNTH 3 BiMIOBIAHUX IPAMOKYTHUX TPU-
KYTHUKIB.)

gamucy: R= . (OgHY CTOPOHY TPUKYTHU-

B c
L [l
H\\i\\_’/fg/b
Puc. 2.3

IlepuMmeTp IPSAMOKYTHOrO TPUKYTHHKA OOpiBHIOE 24 cM, a IOTO ILIO-
ma — 24 cm?. 3HaWAITL pagiyc KoJa, OMMCAHOTO HABKOJIO TPUKYTHUKA.

Hano: AABC (£C=90°); P=24 cm, S=24 cm?.
3SHatimu: R —pafiyc ommMcaHOro KoJia.

Po3sB’a3zanna

P Hexali y IpAMOKYTHOMY TPUKYTHUKY ABC
(puc. 2.4) LC=90°, P=24 cm, S=24 cm?
ITosmauumo BC=a, AC=b, AB=c (a>0,
b>0, c¢>0).

3anucyoumn JaHi mepuMeTp i IJIOIMy Ta Teo-
pemy Iliharopa, omep:KyeMO CHUCTEMY

at+b+c=24,

lab=24,
2

a?+b%=c2,

I3 meprmioro piBHaHHA a+b=24—c. Toxi
(a+b)=(24-¢),

abo

a®+b?+2ab=24% —48c+c2.

KomenTap

OckinbKu 6 ymosi uyiei zeomempuurnoi 3ada-
i Ha 00uucleHHs He 0aHO XHO0OHO020 8i0pisKka,
05 po3s’a3ysanHs maxol sadayi 0osedemuvcs
sgecmu Hegidomuil 6i0dpizox (abo AeKiibKa He-
Bimomux BimpiskiB). II[o6 sammcaTu mepUMETP
TPUKYTHUKA, MOTPiOHO MaTu BCi Or0 CTOPOHU,
TOMY BBeIEeMO SK HEBijoMi BCi CTOpPOHU Tpu-
KyTHUKA: a, b, c. [l1a cKiIafaHHA PiBHAHL BU-
Kopucraemo teopemy Iliharopa Ta mawmi mepum-
MeTp i mirory (3amucaBIniu IX Yepe3 HeBimomi).
OCKIJIbKY 8 NpAMOKYMHOMY MPUKYMHUKY Da-
diyc onucanozo Koaa OOPiI6HIOE NOJLOBUHI 2ino-
meny3u (quB. «Cucremy omopHUX (PAKTIiB KypCcy
miaaximeTpii», Tabs. 11), To, 1100 oxepsKaTH Bij-
TOBigb, MOCTATHBO 3HAUTU i3 CHUCTEeMHU PiBHAHD
rinorenysy ¢, a IJId IIbOTO 3 IEePIIOro PiBHAHHA
cucTeMU 3HAUTU cyMy a+b, migmecTu ii 10 KBa-
JIpaTa i BUKOPHUCTATH APYyTe Ta TPETE PiBHIHHA.
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IligcraBiaioum B If0 PiBHiCTH i3 mApyroro A

piBHAHHA ab=48 i 3 TpeThbOro pPiBHAHHSIA

a®+b2=¢2, OJIePIKYEMO:

2 2 AN
c“+96=576-48c+c”, c
3Bigkm ¢=10 (cm). OckinbKu pajgiyc ommca-

HOT'O K0JIa MPAMOKYTHOIO TPUKYTHUKA JOPiB- ¢ a B
HIOE IIOJIOBHHI rimorenysu, To R=5 cM.
v Puc. 2.4

Bidnogidv: 5 cm. <

3anumanHa 1. ¥V axkux BumazkKax [jd po3B’A3yBaHHS TeOMeTPHYHOI 3asadi Ha obuwmc-
o JeHHs 3PY4YHO BBOAUTU HeBimomi? IloscHITH Ile Ha IPUKJIAII.

KOHW\PO/U-O 2. TloscHiTH, AK MOKHA BUKOPUCTOBYBATU METO] ILJIOLI AJIA PO3B’ A3yBaHHSA
reoMeTpUYHMNX 3amad. HasefiTs mpuKJIan.

BV\P&&A 2.1° V 1a6n. 4 «Cucremn onopHUX (aKTiB Kypcy ILJIaHiMe-
Tpii» (AZUB. iHTePHET-TIATPUMKY TiIPYYHUKA) CUMBOJIIU- °
HO 3aIllMCAaHO HaCJiIKu 3 TeopeMu KocuHyciB. Chopmy- w
JIIOMTEe IIi HACJIIKKU CJIOBECHO.

2.2 ° Busnaure Buj (3a KyTamMu) TPHUKYTHUKaA 3i CTOpoHaAMU
6 cm, 8cmill cMm.

2.3° Hamo nBa piBHOOEApPEHUX TPUKYTHUKM 3i CHiJILHOIO OCHOBOIO. [loBemiTh,
m1o ixHi MemiaHm, TPOBEIEHI MO OCHOBU, JieXKaTh HA OJHIN IIPAMIiiA.

2.4. YV piBHOGeqpeHOMY TPUKYTHHMKY 6iuHa cTOpoHa nopiBHIoE 12, a KyT,
MPOTUJICKHUN N0 ocHOBU, — 120°. 3HaiifiTh BUCOTH TPUKYTHUKA.

2.5°y piBHOOEIpEHOMY TPUKYTHUKY OCHOBA i BUCOTA, IPOBeJEHA IO OCHOBH,
IOPiBHIOIOTL 4 c¢M. S3HAUAITH ILJIOMIY KPyra, OMMCAHOTO HABKOJIO IIHOTO
TPUKYTHUKA.

2.6. Y npAMOKYTHOMY TPUKYTHHKY BHCOTa, IIPOBefieHA 3 BePUIMHM IPAMO-
ro KyTa, OiJINTL TiIOTeHy3y Ha BiApisku 3aBmoB:KKM 9 i 16. 3HaigiTe
pamiyc Kojia, BOMCAHOTO B Iell TPUKYTHUK.

2.7. VY tpurkyrHury ABC 3i croponamu 4 i 6 Ta kyrom Mixk HuMu 120° 3Ha-
UIiTh DJOBKUHY MeIiaHU, IPOBEIEHOI 3 BEePIIMHU TYIIOTO KyTa.

2.8. VYV tpuryraury ABC 3i cTopoHamMu a i b MeniaHu, IpoBegeHi A0 IUX
CTOPiH, B3a€EMHO MHePIEHAUKYJIAPHi. S3HAHAITh HJOBKUHY TPETHOI CTOPO-
HU TPUKYTHHUKA.

2.9 ° Iiaromans pom6a 3aBroB:xku 10 ¢M AODiBHIOE HOro CTOpOHi. SHANAITH
IPYyry niaroHaJsb i KyTu pomoba.

2.10.VY napanenorpami ABCD mpoBefieHo OiceKTpucy KyTa A, AKa IepeTHHAE
cropory BC B Touri K. 3HaiiaiTe qoB:kuny Bigpiska BK, akmio DC =10 cwm.

2.11.Y npAMOKyTHOMY TPUKYTHHKY TOUKa JOTHKY BIMCAHOTO KOJA JiJIUTh
rimoreHy3y Ha BimpisKu 3aBHOBKKU 5 cM i 12 cm. 3HaAWAITHL KareTu
TPUKYTHUKA.

2.12. V Tpamemnii mapaiejpHi CTOPOHM HOpPiBHIOOTL 25 cM i 4 cM, a 6iuni

cropoau — 20 cm i 13 cm. 3HaligiTh mIOIY TpAaIelii.

2.13. HaBkoJo KoJia OIIMCAHO PiBHOOIYHY Tpalelliio, 6iuHa CTOpOHA AKOI Ai-

JUTHCSI TOYKOIO JOTHUKY Ha Biapisku 3aBmoB:kKu 4 cM i 9 cm. 3HAHAITE
TLJIOITY Tparerrii.
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2.14.
2.15*

2.16.
2.17.

2.18.

2.19.
2.20*
2.21.

2.22.
2.23.
2.24.

2.25.

2.26.
2.27.
2.28.
2.29.

2.30.

(W&
2.31.

¥V piBHOGiIUHY Tpamellito 3 6iuHOI0 CTOPOHOIO 17 cM BIIHCAHO KOJIO, Aia-
MeTp sSKoro 15 cm. 3HaiAiThL OCHOBU Tpallerii.

¥ Tparmelrii, ocHOBU AKOI JOPiBHIOIOTH a i b, yepes TOUKY IIEPETUHY Iia-
roHajell IPOBEAeHO IIPAMY, HapajieIbHy OCHOBAM. SHAUIITL MTOBKUHY
Bimpiska 1iei mpsmoi, akuil BiATWHAIOTH OiUHI CTOPOHHU Tpamerii.
Tpu KoJia IOIapHO JOTUKAIOTHLCS 30BHIIITHIM YMHOM. SHAUAITE pagiycu
Kijg, AKIT0 BigcTaHi Misk iX IMeHTpaMu IOPiBHIOIOTH 5 cM, 7 cM i 8 cMm.
Y rmpurytHuky ABC 3i cropomamu AC=10 cm, CB=20 cm i Ky-
Tom ACB, 110 gopiBHIOE 135°, mpoBeneno mexmiany CD. 3HAWAITH ILIO-
my TpukyTHuka ACD.

¥ rpanenii ABCD (BD I AD) niaronasi mepermHamTheA B Touri O. Io-
BeiThb, 110 1ol TpuKyTHUKIB ABO i COD nopiBHIOIOTH O4HA OOHIiM
(ToOTO 1i TPUKYTHUKU PiBHOBEJIMKi).

3HalgiTE II0Iy PiBHOOIUHOI Tpamelrii, BucoTa ssKoi mopiBHIoe 10 cmM,
a miaroHaJri B3a€EMHO HePIEHAUKYJISAPHI.

IloBeniTh, 1110 cyMa BifcTaHel BiJ TOUKU, y3ATOI BCepeaHi IPpaBUIbHO-
TO TPUKYTHUKA, OO HOTO CTOPiH MOPiBHIOE BUCOTi IIHOTO TPUKYTHUKA.
Y tpukytEury ABC KyT A npamuii, Kyt B mopiBHioe 30°. YV TPUKYyT-
HUK BIMCAHO KOJIO, Pajiyc SIKOTO TOPiBHIOE \/g . 3HalmiTHL BimcTaHb
Big BepmmHU C M0 TouKu N JOTHKY IIbOTO KoJia A0 Karera AB.
Cepenusa jgimia Tpamnenii gopisuioe 10 i minuTes mioimy Tpamerii y Bifg-
HomreHHi 3 : 5. 3HAHAITh MOBXKUHU OCHOB IIi€l Tparmerrii.

VY piBHOOGiuHi# Tpamellii ocHoBu mopiBHIOIOTE 42 i 18, a Bucora — 16.
3HalmiTh SOBXKHUHY OIIMCAHOT'O HABKOJIO TpAaIlellii KoJia.

Y tpamenii ABCD 3 ocuoBamu AB i CD pgiaroHani mIepeTMHAIOTh-
ca B Toumi E. 3uaiigiTe miaoiny TpukyTHuka BCE, sximo AB=30,
DC=24, AD=3 i £ DAB=60°.

Y rpamernito ABCD 3 ocaoBamu AD i BC BmmcaHo KOJIO i3 IIeHTPOM
B Toumi O. 3HaigiTe 1miaoiny Tpamenii, aximo </ DAB=90°, OC=2
i OD=414.

Opua 3 miaroHaJjieil mapaJiejorpama po3duBa€e Horo Ha ABa PiBHOCTOPOH-
HiX TPUKYTHUKU 31 CTOPOHOIO a. SHANIITH JOBKUHY APYTroi AiaroHauri.
3HaWgiTE IJIONIy mapaJjejorpamMa, SKIIO HOro AiaroHaji TOpiBHIO-
otk 3 i 5, a roctpuit Kyr — 60°.

Bucora pomba gopisHioe 12, a ogHa 3 iioro miaroHaJeir — 15. 3HangiTh
IJIOIIy pomoa.

Ha nmommui poswmimieno kBagpar ABCD i toury O. Bimomo, 110
OB=0D=13, OC=5\/§ i momia KBajgpara Oinbina 3a 225. 3HalOITH
CTOPOHY KBajpara i 3’scyiiTe, e poamimiena Touka O — ycepeauHi uu
30BHI KBajapara.

Ksazpar 3i cropororo 3 ¢cM 3pisaau Mo KyTax Tak, II[0 YTBOPUBCA IIpa-
BUJIBHUIN BOCBMUKYTHHUK. SHAWIITh CTOPOHY BOCBMUKYTHUKA.

BuABiTb CBOIO KOMMETEHTHICTb

CaMocCTiiHO OIIpaIlfoiiTe 3aCTOCYBAHHS KOOPAMHATHOI'O TA BEKTOPHOI'O
MeTOMiB pPO3B’sA3yBaHHs TeOMETPUUHUX 3a7a4 (IUB. iIHTEPHET-TiATUMKY
nigpyuauka). O6roBopiTh 3 APy3sMHU Ta MOAPYraMu, K OIiHUTHU J0-
IMiJbHICTh BUKOPUCTAHHS TOI'O UM iHIIIOTO METOLY AJISA PO3B’s3yBAHHSA
meBHOI 3amaui.
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HAMMPOCTIWI 3AZIAYI HA MOBY/JOBY MEPEPI3IB
MHOIOrPAHHUKIB

Tabauus 4

Mepepis MHOrorpaHHMKa NJIOWMHOIO

O3HaueHHA i 3MicT MOOYTOBU IIpuxnan
. | B
Ilepepizom MmHO202pAHHUKA TIJIOIMIUHOIO HA3U- |
Ba€ThCA MHOTOKYTHHUK, SKMH € CIiJBHOI 4Ya- re—0
CTHHOI) MHOTOTPAHHMKA i IIi€l IIONIUHMU. : c
L__3%¢_
1 - /
s 'noG.yaoeu nepepi3sy .aoc?zamnbo noﬂyé"yea ,
mu 6i0pi3Ku nepemury CiiHOI NAOWUHU 3 6i0N0- d

BIOHUMU 2PDAHAMU MHO20ZPAHHUKA, & IJIA ITHOTO
OOTPiOHO MOOYyAyBATH TOYKM IMEePEeTHHY CiuHOI
IIJIOIIWHY 3 BiAmOBiZHUMU pedpaMmu MHOTOTPaH-
HUKa (ab0 3 IX IPOJOBIKEHHAMN).

ITepepizom Ky6a IJIOIMHOIO O, KA IIPO-
XoauTh uepes Touku A, B, C Ha pebdpax
Kyba, II[0 BUXOAATH 3 OAHi€el BepIIuHU,
e TpukyTHUK ABC.

Mo6ypoBa nepepisiB MeToaoM chigis

OcCHOBHI MOHATTH

AKmio miommMHA O MepeTWHAae IUIONUHY [ mo mpsmii b,
TO IPAMY b HA3UBAIOTH CAI00M NJAOWUHU ¢ Ha miomuHi 3.

st Toro o6 OTPUMATH CJIiJ IJIONMHUA O Ha IUIOIHHI [
(TobTo mpamy b), JOCTATHBO 3HAWTU TOUKHU IIEPETHUHY ABOX
NPAMUX IJIONUHKA O 3 IJIOIIWHOI [.

Ilpuxnang

Ilo6ynyiite nepepis mpusmu ABCA,B,C; NJIOMNHOIO, AKa

npoxonuTh uepes touku K, M, N, ne MeAA,, NeAC

i rouxka K sexuts y rpani AA,B;B.

Posé’ssanHus

» 1. Posrassemo pomomikHy momuny AA;B;B. Cxix
miel maomIMHM Ha IJIOIMHI ocHOBuM — mpsama AB.

2. YV pomomikHIT miommHiI posrisgHeMo mnpsamy MK,

AKa JEeXXUTh y maomuHi nepepidy. Touka ii mepetuny
3 momuHoo ABC nexXuTh Ha mpAMilt AB — 1ie ToY-

ka H (a Touka mepetury 3 pebpom BB; — Touka L). f,
3. Tomi mourka H nexXuth i B IJIOIMUWHI Iepepisy, c m

i B mumomuHi ABC. 3a ymMoBOIO Touka N Tex Jie- !

KUTh i B miomumHi mepepidy, i B miomuui ABC. A

OToxe, TJIOIMHA TIEPePisy mepeTuHAE MJIOIUHY OCHO-

BU o mpamiit HN (ciaig ciuHOI IJIOMMHM HA IIJIOIHU-

Hi ABC), siKa mepeTuHaeTbcsa 3 mpamoio BC y Touri T. TTA B
4. Coosyuarouu Bifpi3KaMW TOYKHM TE€PEeTUHY CiuHOI /

IJIOIIUHY 3 pedpaMy IPU3MU, OAEPKYEMO UOTUPHU-

kyTHUK MNTL — mykaauii nepepis. <



Po3gin 1. Bctyn oo ctepeometpil

NMOACHEHHA M OBI'PYHTYBAHHSA

3MicT 3agay Ha nobypaosy
B CTepeomeTpii

Y nnanmimerpii samaui Ha moOymoBy Haii-
yacTilie po3B’sI3yBaJu 3 BUKOPUCTAHHAM ITUP-
KyJda i gigifiku. 3a iX ZOIIOMOrom MOXKHA Oy-
nyBaTH BimmoBimHi (irypum miaomuHM (IpAMmi,
KoJia, TPUKYTHUKU TOINO). AJie He iCHYIOTH
KpecasApchbKi iHCTpyMeHTH, AKi m03BOJIsIN O
y mpocTopi 6yayBaTu HemaockKi ¢irypu. I3 miel
OPpUYMUHY 3aBAaHHA Ha MOOYI0BY B cTepeoMe-
Tpii 3a ¢BOIM 3MiCTOM CYTTEBO BiAPiBHAIOTH-
csd BiJ KOHCTPYKTHMBHHUX 3aBJaHb ILJIaHiMme-
Tpii. CrepeoMeTpuuHi MOOYIOBU BUKOHYIOTH,
y mepiny uepry, moaymiku. Ile 3aebinbIiioro
3aBJJaHHA Ha JOBeJNeHHA icHyBaHHA (irypwu,
1110 3aJI0BOJIbHSAE maHi ymoBu. Take moBeneH-
HA IIOBUHHO CIMPATHCS Ha BiAMOBigHI akcio-
MU Ta BJACTHUBOCTI cTepeoMeTpUUYHUX (iryp.

3amaui Ha MOOYIOBY B CTepeoMeTpil MOK-
Ha YMOBHO MOMiJIUTKM HaA ABI rpynu: 3amgadi
Ha ysa8a08aHi nobydosu (HampuUKIaL, IIPO-
BECTHU ILJIOIIMHY UYepe3 MPAMY i TOUKY II03a
Hero) i 3amaui HA 300paKeHHAX IIPOCTOPOBUX
TiJT — TakK 3BaHi 3aJjaui Ha npoexyiilHomy pu-
cyHky. Po3B’si3yBaHHA CTEPEOMETPUUHUX 3a-
Iady Ha TOOyIOBY 3a3BUUYail CYIPOBOIKYIOTH
pucyHkaMu. IcHye mBa IPUHIIUIIOBO Pi3HUX
TUOU TaKWUX PUCYHKIB. Ili1a s3agmau Ha yaAB-
JIIOBaHi mO0OyI0BU Ie, AK IMPABUJIO, €CKi3HMit

1

2

PHCYHOK, IIIO iJIFOCTPYE OCHOBHi eTamu mo0y-
moBu. Ilig yac #oro BUKOHAHHS NOIIYCKAEThH-
cdA TeBHA JOBLJIBbHICTH, SKIIIO BOHA HE IIPUBO-
IUTH 0 CYIIEPEUHOCTEel 3 YMOBOIO 3amadi (1e,
HanpukJjgazn, puc. 1.3, 1.5-1.10, 1.15-1.16).
Ipyruii Tunn pucyHKa A0 3aJadi — IIe ILJIOCKe
300paKeHHs Ha NPOEKI[iTHOMY PUCYHKY, BU-
KOHaHe 3 ypaxyBaHHAM BJIACTHBOCTeIl Iapa-
JeJLHOro npoexkTyBauHs'. ITobymzoBu Ha mpo-
eKI[iTHOMY PUCYHKY OIHO3HAYHO BimmoBima-
IOTh IIPOCTOPOBUM HOOYyZOBAM 300pasKyBaHOI
¢irypu B opurinasi.

3apgayvi Ha no6ypoBy nepepisiB
MHOrorpaHHuKiB. Metog cnigis

Ilin yac pos3B’sIByBaHHA OEeAKHUX CTEPeo-
METPUYHUX B3aJay, NOB’SIBaHUX 13 MHOTO-
TPAaHHUKOM, JOBOAUTHCA OyayBatu Qirypy,
10 € IEePeTMHOM MHOTOTPAaHHUKA 3 ILJIOIIH-
HOM0. SIKIT0 TaKom iryporo € MHOTOKYTHHUK,
TO MOr0 HA3BWBAIOTH IepepizoM? MHOrOrpaH-
HUKa. [HaKIe Kaxydu,

nepepizom MHO2Z02ZPAHHUKA NAOUWUHOI Ha-
3UBAETHCA MHOTOKYTHHMK, AKHH € CHiJIbHOIO
YACTUHOI0 MHOTOTPAHHWKA 1 ILIOIIMHU.

ITfo mromuuy 11e Ha3WBaIOTL CiYHOW MJ10-
WMHOM. ¥ TaKUX 3aJadvax 3a3BUUail JaHO MHO-
rorpaHHuK (ToO0TO 300paskeHHS MHOTOTPAaH-
HUKa) i morpibHO mMobGymyBaTu mepepis (To6-
TO 300pa’keHHA mepepisy) ILJIOMIMHOI0, SAKa
3aJaHa MeBHUM YHMHOM, HaWUacTiiie TpboMa
Toukamu. Ana nobyfoBM nepepisy A0CTaTHbO
nodyayBaTu Bigpi3kM MepeTuHy CiYHOT MJIOWMHU
3 BiANOBiAHMMM TpaHAMM MHOrorpaHHuka. s
IIBOT0 TIOTPiOHO MOOYAYyBaTU TOUKU IIEPETUHY
ciuHol mOMIMHU 3 BimmoOBiZHMMHM peOpamu
MHOTOrpaHHMKA (400 3 iX MPOIOBKEHHIMN).

Hanpuxaazn, pano 3o00pakeHHa Kybda
i Tpu Touxku A, B, C, AKi HajmexaTs pedpam,
0 BUXOJATH 3 onxHiel BepmmHU (puc. 3.1).
s moOymoBu mepepisy Kyba ILJIOINIMHOIO O,
AKa MPOXOAUTH uepeld IIi TOYKH, MTOCTATHBO
CIIOJIVUMTH 1X Bimpiskamu.

BiacTuBocTi mapasieibHOTO IPOEKTYBaHHS Oy e PO3TIIHYTO B § 7.

HeranpHime mo6ynoBy mepepisdiB MHOTOTPAaHHUKIB AUB. y § 8.
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Puc. 3.7

IlificHO, TIJaoIMHA O MAa€ 3 ILJIOIIUHOI
KNN, K, nepenubol rpaHi kyba ABi coinbHi
Touku A i C. Otixke, AC — mpsaMa IepeTuHy
MUX MJIOIIWH, a 3HAYUTD, ILJIOIUHA O TIepe-
THHAE IepejHIO IpaHb — KBagpar KNN,K,
mo Bimpisky AC. AHajioriuHO JaHA IJIOIIIWHA
0. TIepeTMHAE BEPXHIO rpaHb mO BiApisky AB,
a Oiuny rpamb — mo Biapisky BC. Otixe,
TpuKyTHUK ABC i € IyKaHUM 300pasKeHHAM
mepepisy KyoOa.

YV craamHimux BUIIAAKaXxX [IJs IO0YIOBU
mepepisy MHOTOTpaHHMKA YacTo OyBae 3pyu-
HUM TOOYyAYyBaTH CIIOUATKY NPAMY nepemu-
HY CiYHOL NAOUWUHU 3 NJAOULUHONW AKOLCb 2pa-
Hi (Tak 3BaHUI «Cai0» CiuHOI NAOWUHU HaA
uiil zpaHi), a MOTIM 3HAUTU TOUYKU IEPETUHY
ciuHol IJIOIMWHUM 3 BiAmoBimHUMH pebpamu
MHOTOTPaHHUKA (UM 3 IX IIPOJOBKEHHIMMU).
Inomi moBomwThCA POSTIAAATHA IEBHI MIOIIO-
MiKHI IJIOIMUHMN, Ha SKUX TaKOMX OYyIYyIOTh
cain ciumol muomuum (abo cirig momoMisKHOI

IJIOIIMHY Ha IJIOIKHI saKoick rpani). Ileit
MeToJ MoOyZOBU IepepisdiB Ha3MBAIOTL .Je-
modom caidia.

2 Kk BM BBaxaeTe, AKi aKciomun cTtepeomeTpii
U NMoKNaZeHi B OCHOBY MeToay chigis?

s mozo wob6 ompumamu cnid nJao-
WuHU O Ha naowuHi [, moomo npamy b
(puc. 3.2), Odocmammuvo 3Hallmu mMoOUKU
nepemuny 080X NPAMUX RAOWUHU O 3 NJLO-
wurnow P (OCKiJIbKY IBi TOUKM, HAIPUKJIAL,
A i C, ogHOBHAUYHO BUBHAUAIOTH OpPaAMy b).
3a3HAYUMO TaKOXK, WO MOYKA NnepemuHy
0yO0v-KOL NpAMOl @ NAOWUHU O 3 NJIOULU-
Hoto [ 3aemcdu Haaexwcumv caidy nao-
wuHnu o Ha naowuni B (tobro mpsmiit b).

p

Puc. 3.2

Ilpukiyang 3acTocyBaHHS MeTONY CJIiZiB
I moOymOBH IMepepisy IMIPU3MHU HaBeIeHO
B Taba. 4, a MeTOAYy CJiAiB i MOIOMIisKHUX
IJIOIINH [Jis MOoOyoOBM IIepepisy Imipami-
oU — HHXKUYe.

NMPUKNAL PO3B’A3YBAHHA 3AJAM

ITo6ynyiiTe mepepis mipamigzu ABCD mJIOIHWHOIO, D
110 IPOXOoauTh uepesd Touku K, L, M (puc. 3.3, a),

ne Le AC, a rouku K i M nexxatp y rpausax ABD

i BCD sipmosigHo.

3adaya 1

Po3é6’a3anns?

@ Bizgpasy nmoGynyBatu «CiIif» ILUIOIIMHY mIepepi-
3y Ha AKilich i3 rpaHedl HEMOKJINBO. Po3riasgHeMo
momnoMixkuy mmiaoinuHy DKM. ConouaTky sHaige-

Mo cuix miei mromueM Ha mwrommuai ocHoB ABC. A ¢
Iyia mporo 3HAWAEMO TOYKM IIEPETHUHY 3 ILJIOIIU-
HOI0 ocHOBU ABOX mpaAmMux DK i DM pomomizkHOI B
a
TLJIOIITHA.
Puc. 3.3

2 KomMmeHTap BKJIOUEHO B 3aIIC PO3B’ I3aHHS.
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D

Ockinmbxku Touka K sexurs y miaomiuHi ABD, To npsama DK
nepetuHae npamy AB (a sHauuTh, i miuomuny ABC) y pes-
Kifi Toumi E (pumc. 3.3, 6). Amnasoriuno Touka F IepeTuHy
npamoi DM i3 mpamoio BC € TouKoio mepeTuny npamoi DM
i3 muomuHO OocHOBH. OTiKe, CJIiF MOIOMIMKHOI IJIOIIMHMN HAa
TILJIOIUHI OCHOBU — Iie npama EF.

c Haimi posrisgHemMo B momoMiskHiN 1romuai DKM upsa-

~\ my KM. OckinbKu TOuKa mepeTuHy npsamoi KM i3 ILIOIIUHOIO

OCHOBHU JICXKUTH Ha npamiit EF (Ha ciaimi momoMmisKHOI IjIoImu-
HU), 3HaXoAMMO TOUKy P meperuny npavmux KM i EF. Ile
i 0yme Touka nmeperuny npamoi KM i3 miaomiuuoo ocaosu ABC.

Touka P JeXUTh y ILJIOMHIMHI mepepidy i B mmomuni ABC.
Ae B mux maommHAX JIEKHUTh 1 Touka L. Orixe, mJomim-
Ha IIepepidy mepeTMHAE ILJIOIMUHY OCHOBM II0 mnpaminn LP
(puc. 3.3, 8), 110 mepeTuHAEThCI 3 mpsamMoio BC B Touri N.
Temep M0OKeMO MOCJIiJOBHO 3HAWTY TOYKU MEPETUHY ILJIOITUHN
nepepisy 3 immumu pebpamu mipamigu. Touku N i M jexxaThb
y miaomuHi nepepisy Ta B rpaHi BCD. Toxi npama NM mnepe-
TuHae pebpo BD y Touri H — 1me i Oyae HacTyIlHa BepIInHA
MHOTOKYTHUKAa Iepepisy. AHajoriuuno B mioinuHi ABD mpoBo-
numo npamy HK, ska meperuHae pedbpo AD y tourni T, i cmo-
aydyaemo Bifgpiskom Touku T i L. Horupuxkytauk LNHT —
MIyKaHUU mepepis.

Puc. 3.3. 3akiHYyeHHs

3anumaHHg 1.
NS
KoHmpoao 2.

3.

3.1°
Bnpabu

3.2°

3.3°

ITosicHiTh, I1T0 HA3WBAIOTH MIEPEPi3OM MHOTOTPAHHUKA IJIOMMHOK. SIKOI0
dirypor € mepepis MHOrorpamHmuka?

IoscHiITH, 1[0 HA3WBAIOTHL CJAIOM IJIOMWHM ¢ Ha miromuHi B. A
MOKHA OJep:KaTH Ied CJIif, Mauu AeKiJbKa HOPAMUX Y ILIOIMWHLI o ?

ITosacHiTh, Ha mpUKJIaLi, AK MOKHA DOOyAyBaTU IHepepis MHOTOrpaHHUKA
MEeTOIOM CJIiTiB.

Kopucryrounce 3o0paskeHHAM Kyba ABCDA,B,C,D;, HaBeieHuUM Ha
puc. 3.4, Ha3BiTh:

1) Toury mepetuny npamoi MC (M eAAl) i3 nnomunono B;BC;;

2) ninmiro neperuny miaomur MC,C i BCB;.

3a 300parkeHHAM IIipaMiny, HaBeJeHUM Ha puc. 3.5, HA3BiTh:

1) Toury neperuny npamoi MD (M e BD) i nnomuru ABC;

2) ninito meperury mromur MBC i BEC (Ee€ AC).

Hapucyiite B 3omuTi 300paskeHHs Ky0a, HaBemeHe Ha puc. 3.6, i mo-
Oynmyiire:

1) Toury meperuny npamoi MH i3 mmouiusnoio ABC;

2) ginito neperurny miomuda MHC i ADC.
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3.4°

|
|
|
|
Me Br-_4-_)C
%

Puc. 3.4

3.5°

3.6.°

3.7°

3.8.
3.9.

Hapucyiite B 3omuTi 300paskeHHs mipamigu, HaBeleHe Ha puc. 3.7, i mo-
oynmyire:

1) Toury mepetuny upamoi MH i3 miominuoo ABC;

2) ginito neperurny miomud MHB i ABC.

D
D B C
7I 7 /M
A, : D,
M I
Byr--J41-_JC
A Cc A
7l g
/7
B A D ¢
Puc. 3.5 Puc. 3.6 Puc. 3.7

Ilo6ynyiite mepepis kyb6a ABCDA;B;C;D; NOJOmMHWHOIO, IO IPOXOAUTH
yepes:

1) roukn A,, Bi C;;

2) Touku B, D i cepepury pebpa CC,;.

ITo6ynytiTe mepepis nmipamigu ABCD mJIOUIUHOIO, IO ITPOXOAUTH Yepes:
1) touku C i D Ta cepenuny pebpa AB;

2) toury C Ta cepenuuu pebep AB i BD.

Kopucrymouncey puc. 3.8, onuiriTe moOymoBy Iepepisdy TPHUKYTHOI mipa-
migun SKLM TjaoIUHOI0, IITO0 IMPOXoauTh ueped Touku A, B, C (Ae KM,
BeSK, CeSL). Oorpyuryiite mo0yIoBy, COHPaOUYNCh Ha BiAIIOBiAHI ak-
ciomu i Teopemu.

Yu wmoxke 1mepepisom Terpaenpa ABCD MJIOIIUHOIO OYTH YOTHPUKYT-
uuk KLMN, 3o0pakenuii Ha puc. 3.9?

Hapucyiite B 30muTi 300paskeHHs IIPAMOKYTHOIO IIapaJiejellimena
ABCDA;B,C,D; (puc. 3.10) i mobynyiire:

1) Tourky neperury npamoi D;M is miomunoio ocHoBu ABCD (M eCC,,

i CM= %CCI);
2) Toury neperuny npamoi D;K i3 niomunowo ocHoBu ABCD (K € AA;
i AK =%AA1);

3) caixg maomuan D; KM =Ha ninomuni ocHoBu ABCD;
4) nepepis npaMmokyTHoro napaneneninega ABCDA,;B,C,D, mniomnuHoio,
110 IPOXOoAuTh ueped Touku D;, K i M.

D, ¢,
|
H7 : 5’7
: ID/V’
o] Bo-{-)e
/7
/7
A B
Puc. 3.70
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3.10* Hapucyiite B somuri 306paxenss mipamizun ABCD (puc. 3.11)
B i moOynyiiTe mepepis mipaMmigu MJIOIMHOIO, IO IIPOXOAUTH Ye-
pe3 Touku K, L i M, aki poaramioBaHi Ha rpausx ABD, BCD
i ACB sBinmosigHo.
311. ¥V xy6i ABCDA,B,C,D; i3 peGpom a Touka O — TOUYKa Iepe-

TUHY AiaroHaneil rpani A;B;C,D,, touka K — cepenuHa pe-
A 6pa DC; touka M nexuts Ha npomeni BB;, B;M =2a. Ilo-

oynmyiiTe mepepis kyba miomiuuaoo OKM.
Puc. 3.17 3.12. Iobyxyiite mepepis mipamigu ABCD IIOIMMHOIO, SIKA IPOXO-
IuTh uyepe3 Touku K, M, N, ne K i M — cepenunu pebep DC

1
i BC, a N — rtouka pebpa AB Taka, III0 AN=§AB.

3.13. Tlo6ynyiite mepepis ky6a ABCDA;B;C;D; miomuHow, 110 mpo-
X0auTh uepes cepenunu M, N, K iioro pebep AD, DC, BB,.
3.14. Tlo6ynyiite mepepis ky6a ABCDA;B,;C; D, miomuHow, 110 mpo-
XOAUTH uepesd cepeiunu K, L, M iioro pebep AA;, CC;, DC.

3.15. Ha puc. 3.12-3.23 Brasano touku M, P i R, aki jexarp ab6o
Ha pebpax, abo Ha rpansax Kyba. [TobynyiiTe mepepis Kyba 1jo-
muHol0 MRP nnd KOMXHOTO i3 JaHWUX PO3MIIIeHb TOUYOK.

R
I oR I I P
| ! | |
Re [ [ [
| | M | |
Loadlos Lo odio S 4= 4=
Me // Pt P // P // " /’R VK
/ /7 / /
Puc. 3.72 Puc. 3.713 Puc. 3.74 Puc. 3.75
P p R p
| | | |
| R\ | m |
| M | |
| | | |
Loodlaos Lo odio S o4 -- o4 -—-
R”/// /y ’//}2 P‘l/// R“/// /;/]
Puc. 3.76 Puc. 3.77 Puc. 3.718 Puc. 3.79
37 R C7 57 P C7 37 M C7
| | |
A D ° °
Ry 7 : 7 /.}4 A, : D, A, : D,
| | | | P
[ By--4--JC Br--4--JC Br--de-JC
| P 7 () Re R /
s s s ~R
e A D A D A D
d P M enn. BB,C, M enn. A,B,C, M enn. A B,C,
Puc. 3.20 Puc. 3.21 Puc. 3.22 Puc. 3.23
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3.16* Pe6po npasunbrOro rerpaenpa MABC popisaioe 18. Touku P i K € Bix-

noBigHO cepemuHamu pebep AM i BM, a Ttouka T npinuth pebpo MC
y Biguomenui MT:TC=4:1. 3uaiigite Bimcranb Bim BepmwuHu C 10
npamoi neperuny niomua TPK i ABC.

3.17* ¥V xy6i ABCDA,B,C,D, nos:xuua pe6pa nopisuioe 4. Touxa M HaTeRuTH

pebpy AA , AM =3, roura P Hame:xurs pedpy CC,, PC; =1, roura K ni-
auth pebpo DD, y BignomenHi 1 : 3, mounnatouu Big Touku D. SHAUAITH
Bimcraus Bim BepmuHu B mo mpamol meperuny miaoimnua KMP i ADC.

MEPEBIPAEMO 3ACBOEHHA MATEPIANTY 3 TEMU

Teem
Ne 1

IIpofimiTh
OHJIATTH-
TeCTyBaHHA

)

1.

IIpama a neXuTh y MAOIMMHI o.. IKuii 3HaK TOTPiOHO IMTOCTABUTU 3aMiCTh
3ipouku B s3amuci a*o ?

A € B C B D ru

Bigomo, m1o momuHM o i B MaTh cuinbHY TOYKy. CKiJIBKE Ile CIiab-
HUX TOYOK MAIOTh IIi ILJIOIHUHU?

A Opny b IBi B Besmiu T Kogmuoi

CKiZIbKHY IJIOIIMH MOYKHA IIPOBECTH uepes3 ABi Touxm?

A Tinbxu ogHy b Tinbkm gBi B Besiiu I oguoi

ITicTe TOUYOK He JeKaTh B OAHIiN miommHi. fIka HalbigbIna KiJbKicTh
MUX TOYOK MOJKE JeKaTHu Ha ONHIil mpamii?

A Tpu b Yotupu B IT’are I’ ITicTe

Touxku A, B, C i D He nexaTb B ogHi#i miomiuui. Cepen maHmX OIPAMUX
YKaKiTh Taky, AKa He JIeXKUTHh y Imaomniuai BCD.

A AC B AD B CD I' BD

IIpama a nepermHae IJIOMMHY O 1 JeXUTh y miaomuHi . CKinIbKU CIigb-
HUX TOYOK MAaIOTh IJIOMUHU o i B?

A Opny b IIBi B Kognoi I' Besaiu

fAxi 3 HaBegeHUX TBePKeHb € IIPABUJILHUMMU?

I. $fxmro miamerp KoJja HaJeXKUTh ILJIOIMMHiI, TO BCi TOUKU KoJjia Ha-
JeXKaTh Il IIJTOIIWHI.

II. $ximmo Tpum BeplImHM HapajejorpaMa HaJeKaTh ILJIOIIMHI, TO BCi
TOUKH ITapajiejiorpaMa HajJeKaTh il MJIOIIUHI.

III. fximo mpsMa Mae CIiIbHY TOUKY 3 KO:KHOIO 3i cropim AC i BC tpu-
KyTHuka ABC, TO BOHA JIEXKUTDH y ILJIOIIMHI IIOTO TPUKYTHUKA.

IV. $fxmnro OicexTpuca TPUKYTHUKA Ta IIEHTP KOJa, BIIMCAHOTO B JaHUI
TPUKYTHUK, HajJeKaTb ILJIOIIMHiI, TO BCi TOUKM TPUKYTHUKA HAaJe-
JKaTh Iifl IJIONIWHI.

A Vci tBepmkenna € npasuiabauMu B Tiabpkwm I1
b Tinpkwm II i IIT I' Tinprm IV
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10.

11.

12.

Hamo m’are Touok A, B, M, N i K. IlnomuHa o IPOXOAUTH
yepes TOuKU A i B, ajie He IIPOXOAUTH Yepes KOOHY 3 TOUOK M,
N i K. Cepen maHux TOUYOK YVKaXKiTh Taky, sdKa He MOXKe Ha-
Jexkatu npaminn AM.

A Tourka B
b Touxka N
B Touka K

I’ Byap-aKa 3 JaHUX TOUYOK MOJKe HaJesKaTu npamiin AM

Ha pebpi DC terpaenpa DABC nosnaunnu Touky M (qus. puc. 1).
VraxiTe npamy neperuny maomuua AMB i ADC.

A AB B AC

b CD r AM

Ha puc. 2 sobpaskeno ky6 ABCDA,B,C,D,. Touka M Hnaie-

KUTb pebpy AA,. Cepen JaHMX NPAMHUX YKaKiTh Taky, AKii

HaJIKUTh TOUYKA IIepeTuHy npamol BM iz miaomunuoio A;D,C; .
A AC, B B.C,
b A B, I' AD,

Tourku M i K nanexars pebpam CC, i DD, ky6a ABCDA, B,C,D,
BigmoBimHo (muB. pumc. 3). YKaxiTh JiHil0o IIepeTHWHY ILJIO-
mun CC D, i AMK.
A MK B BM
b AK I’ Tlnomuum He MEPETUHAIOTHCS

Touku E, F i K e cepequnamu peGep AB, CC, i AD xyb6a
ABCDA, B,C,D, Bignosinuo (zus. puc. 4). Ckinexku pebep Kyb6a
neperunae moinuaa EFK?

A3 B5

b 4

W @)

6

HaBuyanbHMK npoekT Ne 1
AKCIOMHU CTEPEOMETPII

57
|
F), : D,
|
Br__4_-_
M o 7
/7
A D
Puc. 2
37
|
H, : D,
gl__yﬁ
/7
Ve
/7
A D
Puc. 3
37
|
|
A, ! D
|
B4
E,”
A - ° D
K
Puc. 4

YuHi Kigacy o0’€IHYIOTBCSA B TPHU TPYIH: «iCTOPUKHU», «MaTeMaTH-
KH», «IIPAaKTUKN». KOXKHUN yyeHb MOKe B3ATH y4yacTb y PoOOTi omHiel

a00 ABOX TPOEKTHUX TPYII.

IcTopuku MOCHiAKYIOTh BUHMKHEHHA 1 PO3BUTOK CyYacHOI CUCTEMU

axciomM.

MaremaTuku OIIaHOBYIOTH MaTepiaJI CTOCOBHO aJIbTEPHATHMBHUX CH-

cTeM axciom.

IIpakTUKM [OOCHiMKYIOTH IIPAKTHUYHE 3aCTOCYBAaHHA TEOPETUUHUX

TBePI:KeHb CHCTeMU aKCiOM eBKJimoBOI reomerpii.

PesynbraTu pobOTH HAA IMIPOEKTOM UJIEHH KOMKHOI TPyIH O(OPMJIO-

IOTh Yy BUTJIALI KOMII IOTEPHOI IIpe3eHTalrii.




Po3gin 2

NMAPAJEJIbHICTb NMPAMUX | MNTOLWLUNH
Y MPOCTOPI
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A PO3MILLEHHA ABOX MPAMUX Y NMPOCTOPI: MPAMI,
LLO MEPETUHAKOTBCA, NAPAJIE/IbHI NPAMI, MUMOBIXKHI MPAMI

Tabauusa 5
Po3MilweHHA gBox npsAMMUX Yy npocTopi
JABi mpami
JeXKaTh B OJHIN IJIOMIUHI He JeXaTh B OOHIN ILJIOIIUHI
/ \ (MuMOGiKHi)
MalOTh CHiJIBHY TOYKY He MAaloTh CIIiJIBHOI TOYKM

a
(TepeTuHAIOTHCS) (mapasenbHi) // b
== == |
” >( 9 / /

MOACHEHHA M OBI'PYHTYBAHHS

o MUMOGIKHI nNpAMi

SAKmoro aBi mpsami JeskaTh B OOHIN ILJIOITWHI, TO, AK BimoMo
3 Kypcy IaHiMeTpii, BOHU a00 mepeTUHAIThCA, a00 mapaJiebHi
(ouB. BigmoBimui pucyHKu B TabJu. 5). Y cTepeomMeTpil MOMKJII-

/
/ b BUH Ile OOAWH BUIAJAOK — IIPAMi He JIeKaThb B OAHIN IIJIOMIMHI
/ / i He mepeTWHAOTHCA (AWMB. PUCYHOK B Tabis. 5 Ta puc. 4.1).
/
a /

W3 OsHaveHHsA. [IBi mpaMi B MPOCTOpPi Ha3MBAIOTHCA MUMOOIK-
HMMU, SIKIIO BOHM HE JIeKaTh B OJHIM IJIOIIMHI.

Bynemo xasaTu TaxkoxK, IO ABA BiAPi3KM MUMOOIMKHI, AKIIO
Puc. 4.1 BOHU JIeKaTh HA MUMOOLKHUX MIPAMUX.
Hanpuranan, y ky6i ABCDA;B,C,D; (puc. 4.2) pebpa DD,
i B,C; Mumo6ixHi.
B c HacrymnHy TeopemMy HA3UBaOTh 03HAKOW0 MUMOOIHCHUX NPS-
/ g MUX, OCKiJIbKM BOHA BH3HAUA€ JOCTATHI YMOBH AJIA TOTO, IOO
D npaMi 0yaym MUMOOIMKHIMU.

I

I

I .

I Teopema 4.1. SIkmio ogHA MIPAMA JICKUTH y JaHiil IJIOIINHI,
€ b--q--JC a Apyra mpaMa IepeTHHAE IO IJIOIIMHY B TOYIN, KA He

e HAJICKUTH MePIIiil mpAMii, To i MpaAMi MUMOOiMKHI.

® JJogedenns. Hexait npama b JeuTh y ILIOMMUHI O,
Puc. 4.2 a mpAaMa @ IepeTWHae IJIOIMIMHY O B Touli A, sSKa He Haje-
JKUTh mpamii b (puc. 4.1). dKimo npunycTutu, mo npami a i b
JeXaTh B ONHINM NJIONMIMHiI, TO B Iifl IJIOMIMHI JIEXKUTH 1 TOUKAa
A (AKa HaJNEeXKUTH TpaAMii a). Ajse ueped mpamy b i Toury A



§4. PO3MILLEHHS ABOX NMPSMUX Y MPOCTOPI: NMPSMI, LLIO NepPeTNHAOTLCS, NapanenbHi NpsaMi, MUMOOBIKHI NpsiMi

MPOXOIUTDH €IMHA TJIOIUHA, TOMY PO3TJIALYBAHOIO ILIOIINHOIO OyIe
miromuHa . Toxai mpsaMa a MOBWMHHA JeKaTW B ILJIOMIMHLI O, IO
cymnepeunTb yMoBi. OTiKe, mpami a i b He Jie;kaTh B OAHIN IJIOIIUHI,
T00TO BOHU MUMOOixxkHI. O

Hanpuxaan, y mipamini ABCD (puc. 4.3) peopa AD i BC mumo- P B
0isxkHi, ockinmbku nmpsama BC nexuts y miommuHi ABC, a nipava AD
ImepeTuHaE II0 IJIOIIUHY B TOUIll A, AKa He HaJeKUTh mpamiii BC.

HaouHe ysBJIeHHS PO MUMOOIKHI mpsaMi HalOTh ABI OpAMOJi-
HifiHI moporu, omHa 3 AKUX IIPOXOAUTHL II0 ecTaKami, a iHimma — Imifg Puc. 4.3
ecTakajzol, Ta PisHi ejeMeHTU OyIiBeJIbHUX KOHCTPYKILii.

D

e MapanenbHi npami B npocropi

Haranmaemo, 110 ABi O0pAMi Ha NJIOMMHI HA3WBAIOTHCA NAPaAJLeib-
HUMU, AKIIO BOHU He MepeTUHAaTheA. I8 mapaaesbHOCTi IpAMUX
y IpocTOopi mOTpiOHO, 111060 BOHM HE TiJIbKU He IePeTUHAaJINCT, aje
mie ¥ JiesKaju B ONHIN IIJIOIITMHI.

W3 OszHaveHHsA. [IBi mpsaMi B IPOCTOPi HA3MBAIOTHCS Mapasie/IbHAMM,
’ { AKIIO BOHM JIeKATh B OOHIl IIONIMHI i He MepeTHHAIOTHCS.
Ak i B mmamimerpii, OymeMo KasaTu, IO ABA BiApisKu mapa-
JIeJIbHi, AKIIO BOHMW JIeXKaTh HA NapajieJibHUX npaAMux. Hampu-
KJaazx, y kyoi ABCDA;B,C;D; pebpa AD i A,D; napaJeibHi (AuB.
puc. 4.2).

Haoune ysiBieHHs 1Ipo mapaJiebHi IpAMi JaroTh KOJOHU OYIiB-
JIi, KopabeabHUH Jic, KOJOAU AepeB’sIHOTo 3pyoy.

2 AK BM BBaxaeTe, YoMy
U B KopabenbHOMy JiiCi
CTOBOYpU AepeB napa-
nenbHi OAMH OAHOMY?
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(o —
b B

Puc. 4.4

(03

r)

TpaH3nTUBHICTD —

Bim naTUH. transiti-
vus — mepeximHul —
ojfHa 3 BJIACTUBOCTEN
JIOTiYHOT'0 BiHOIIEH-
HA BeJIUUYUH.

B7 C7
|
A, : D,
|
Byr--4--)C
7/
/7
/
A D
Puc. 4.6

SK BimomMo, Ha ILJIOIWHI Yepe3 TOUKY II03a JAHOI HIPIMOIO
MOJKHa ITPOBECTH €NUHY NPAMY, IapaJjieibHy MaHid npAMii (ak-
cioma mapasenbHHX). AHajoriuHe TBEPIKEeHHS € CIpPaBeIJUBUM
i B mpocTopi, TiABKKM TYT HOTO B)Ke IMOTPiOHO HOBOAUTH.

Teopema 4.2. Uepes3 TOUKYy B IPOCTOPi, KA He JIEKUTHh HA
JaHii MPAMiid, MOSKHA IPOBECTH NPAMY, IapajieJbHy HaHIii,
i M0 TOro K TiTBKH OIHY.

® /logedenns. Hexaii Touka B He HaJde:XKuUTh npamiit a. Ilpo-
BeJIeMO uepes II0 mpaAMYy i Toury B miomuay o (puc. 4.4). Ila
IJIOIMHA — €AWHA. ¥ IUIOIIWHI O uYepe3 TOUKy B mpoxonuth
equHAa IIpAMa, Ha3BeMo ii b, AKa mapaJieJbHa IpaMii a. Bona
i Oyme enMHOIO IIYKAHOIO MPAMOIO, AKAa IapaJjejbHa gaHiii. O

Iz o3maueHHA mapajeIbHOCTI HNPAMUX Yy IIPOCTOPi &I Teope-
Mu 4.2 BUILIUBAE, 110 Yepe3 08i pisHi napaesvHi npami 6 npocmopi
MONMCHA Npo8ecmu NJAOUWUHY, i 00 mozo i miavku 00Hy. OTiKe, 10
Bimomux i3 § 1 cmocobiB 3ajaBaHHA IJIOMIMHU MOYKHA JOTATU IIe
OIUH: NAOWUHY MONHA 3a0amu 060Ma NAPALEIbHUMU NPAMUMU.

Ak i1 Ha momuHI, Mae Miciie TaK 3BaHa 8/ACMUBICMb MPAH-
3umueHocmi mapajeJbHOCTI MPAMUX, AKA BUPAKAE TAKOK O3HA-
Ky napanenvHocmi npamux. asa mapajieabHOCTI IPAMUX TPaH3U-
TUBHICTH O3HaUae: «SIKIo nmpsMa a mapaJjeabHa npsamii b, a mp4a-
Ma b mapajienbHa NMPAMIl ¢, TO MpAMa a MapaJjieibHA IMIPAMIR c».

Teopema 4.3. IBi npami, AKi mapaJjejsHi TpeTii npsamiii, ma-
panenbHi.

® /[ogedenns. Hexait npawmi b i ¢ mapanenbui npamiit a. o-
BeleMo, IIo IpAMi b i ¢ mapajesnbHi.

Bunanok, xosu npami a, b, ¢ JexaTh B OGHIiI ILJIOIMUHI, O0YJI0
posriiaHyTO B miuaHimerpii. Tomy mpumycTmmo, 1o Halmi mpami
He JeXaTh B onHin muormuHi. Hexa#t mapanenbui nmpami a i ¢ je-
JKaTh y IUIOIIWHI O/, a mapaJeabHi mpamvi a i b — y mromuui f3.
Inomumuu o i B pisui (puc. 4.5).

Bissmemo Ha mpawmiit b moBinbHy TOuky B i mpoBemeMo ILIO-
WUHY Y uepes3 mpaAMy ¢ i Touky B. Boma meperHe miomuny 3
no fgeakiit mpawmiit by. IIpama b; He mepeTHMHae IUIOIIUHY O
(a 3HAUUTH, i mpamy c). ificHo, SKINO MPUOYCTUTH, IO IIP-
Ma b, IepeTHHae IJIOIIUHY O, TO TOUKa IepeTHHY IOBMHHA Ha-
JIeJKaTH HOPAMINl @, OCKiNbKM mpaMa b; JeXuTh y ImromuHi f3.
3 imimoro 60Ky, BOHA MHOBUHHA JEXKATH Ha IPAMIiH ¢, OCKLIbKM
npaMa b; JIeKUTh y ILIOmMUHI Y. AJle mpaMi a 1 ¢ mapaseJsbHi
i He meperunatorsca. Toxi mpama b, nexuTs y miomuHi B i He
nepetuHae nmpAMy a. Tomy BoHa mapaJieJbHa TPAMiil a, a 3HA-
YUTH, 30iraeTbca 3 IpaMoOI0 b 3a aKciomoro mapaJeiabHUXx. Takum
UMHOM, IpAMa b, 110 30iraeTsca 3 IpAMOIO b;, JEKUTH B OAHiN
naoImuHi 3 mpamoo ¢ (y miuomuHi Y) i He meperunae ii. Otixe,
npami b i ¢ mapanensai. O

Hanpuxnan, y ky6i ABCDA,B,C,D, (puc. 4.6) pebpa AB
i D,C, napameJybHi, OCKiJIBKM KOXKHe 3 HUX NapajeibHe peopy DC.
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NMPUKNAAN PO3B’A3YBAHHA 3AJAM

3adaua 1

IIpawmi a i b meperunatThcAa. [oBeniTh, 1m0 Bei mpami, AKi mapaseabHi

OpaMiii a i mepeTuHAOTh OIpPAMY b, JeKaTh B OJHIN NIJIOIIUHI.

Po3p’azannsa

» Ockinpku npami a i b meperuHaOThHCA,
yepes HUX MOYKHA IIPOBECTH €IUHY IIJIOIIH-
Hy o. Hexa#l gesxa mpsaMma ¢ mapajeilbHa
npamiii a i meperunae nupsamy b B Touli B
(puc. 4.7). IIpoBemeMo B IJIOIIWHI O uepes
Tourky B mpamy c¢’||la. Axe 3a Teopemoro 4.2
yepes TOUKY B MPOXOAUTH €AUHA TIpAMa, Ia-
panennHa npamiii a. OTike, npsama c 36ira-
€ThCSA 3 HPAMOIO ¢’ , TOOTO MpsMa C JIEYKUTh
y mromuHi o. <

IHHI.

Komenrap

CoouaTKy, KOPUCTYIOUWCH BJIACTUBICTIO, IIO
yepes3 ABi MpaMi, AKi MepeTUHAIOTHCA, MOMK-
Ha IIPOBECTHU ILJIOMIMHY, i O TOTO K TiJIbKU
OJHY, MOOYAYEMO ILJIOIIUHY, AKA HPOXOIUTH
uepes3 AaHi mpAMi.

ITorim moBememo, 10 OyAb-siKa IpAMa, AKa
mepeTrHAaE ONHY IPAMY i mapaJjiejibHA APYTiH,
JEXKUTh Y IIif IJIOIIMHI.

3ayeaxcernus. Onep:KaHUN pe3yJabTaT MOYKHA KOPOTKO
chopMyJIIOBaTH TaK: yci mpami, AKi mapajejabHi MiskK co-
0010 i mepeTMHAIOTH JAHY HPAMY, J€KaTh B OJHINA ILIO-

Puc. 4.7

Yepes kimmi Bigpisxka AB i iioro cepeamuy M mpoBemeHO MHapajelbHi
opaMi, 0 IepeTUHAITh JedAKy ILIOIUHY B Toukax A;, B; i M, Bin-
moBifHO. 3HAUIITE NOBKUHY Bigpiska MM,, axmio Bigpizok AB He Ie-
pernHae niomuny i AA; =8 cm, BB; =6 cwMm.

Hano: M — cepeguna AB, AA,|BB,;||MM,, A,,B;,M;<cq,
Bimpisoxk AB He mepetuHae o, AA; =8 cm, BB, =6 cwm.

Srnaumu: MM;.

3adaua 2

A po3B’sizaHHA BUKoOpuUcTaemMo puc. 4.8.

A A
m m
B £ B £
| 1o, | L
o A & / o A i /
a 6

Puc. 4.8
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Po3sp’sa3anua KomenTap

» Ockinbku mapamensHi npsmi A4,, BB, HAns mobymoBu puCYHKaA IO 8ajadvi Io-
TPiOHO BUKOPUCTATH pe3yabTaT 3azaui 1.

Ockinbku npama AA; IepeTHHaEe MNOPAMY
AB, a npami MM, i BB, napajenbHi mpsa-
Mmiit AA,, To Bci BOHM JekaTb B OJHIiN mio-
muHi B (puc. 4.8, a). Toxi mromuua B me-
peTuHae JaHy IUIOIUHY O IIo mpamiit A, B,

MM, axi nepeTuHaoTh npamy AB, jexaTb
B ofHilt miomuHi, TO Toukm A;, M; i B,
Je)KaTh Ha OfNHiN nmpamiit (puc. 4.8, 6), i Mu
0Jlep’Ky€eMO ILJIOCKUI YOTUPUKYTHUK ABB A,
AKUI € Tpamelieio (AA1 ||BBl).

3a ymoBOoi0O Touka M — cepemguHa Bimpis- - A .
. . Ha AKifl JeKaTh yci CUiJbHI TOUKM IMUX ILJIO-
ka AB i MM, | AA,. Toxi 3a Teopemoro Pa- .
IIYH, 30KpeMa 1 Touka M;.
Jeca Touka M; — cepemuna A;B;. Omxe,

Or:xe, Ha pucyHKy Touku A;, M; i B; mo-

MM, — cepexnHsa JiiHisg Tpamerii i . .o A
1 pen paren BUHHI Jie;KaTu Ha onHiln npawmiit (puc. 4.8, 0).

MM AA +BB, 8+6 7 DaKkTUUHO MicaA MoOyIOBU IIPAaBUJILHOTO PU-
= = = M). 3
1 2 2 (cm) CYHKa OJep:KyeMO ILIaHiMeTpuuHy 3amauy
Bionogidv: 7 cm. < B momumHi f.
3 a " HoBemiTh, 110 BiApi3KuM, AKi CIOJyYalOTh CEPEIUHU MUMOOIKHUX CTO-
ada4a 3 PiH TPOCTOPOBOTO YOTUPUKYTHUKA, IIEPETUHAIOTHLCI i TOUKOIO IIEPETUHY
IisAThCA HaABILJ (BEpPIIMHM MIPOCTOPOBOTO UYOTHPUKYTHHKA HE JIEKATh
B OOHIN IJIOIWHIi).
Po3B’a3anna Komenrap
» Hexait ABCD — paHuii IPOCTOPOBUII YOTUPHUKYT- s TOro m06 CKJIACTHU ILJIAH PO3B’ -
HUK, a Toukum A;, B;, C; i D; — cepexgunu ioro ' 3yBaHHA, NOCTATHBO 3TafaTH, IO
cropin (puc. 4.9). KOJIM JIBa BiIpi3KM II€PeTHHAIOTHCS
i TOYUKOIO IEepPeTHuHY IiaATbCA Ha-
BIIiJI, TO iXHi KiHI[I € BepHIMHAMU
napaJjesiorpama (IJasa AKOro IIi Bim-
pisku € miaroHasaMwn).
A Tomy mis moBeZeHHsS TBEPIKEeHHS
3a7avi JOCTaTHLO MTOBECTH, II0 KiH-
IIi maHoTro BigpisKa € BepIIMHAMU
Puc. 4.9 mapaJjejiorpaMa, a IIOTIiM BUKOPH-
. . . CTaTW BJIACTUBICTL miaroHajei Ia-
Tomi A;B;, — cepenna ninia tpuxkytHuka ABC, orxe, A

1 pajiesorpama.
AB,||AC i A;B,=—AC. Amnamoriuao C;D; — ce-
2

penua Jinia tpukyrHuxka ACD, orxe, C;D, | AC
. 1 .

i C1D1=EAC- Toxi sa Teopemoro 4.3 A B, |CD;
(i Tomy A;B, i C;D; nexaTp B OfHiH MmIOIMKHI) i, Kpim
toro, A;B;=C;D;. TakuMm 4YNHOM, YOTHPHUKYTHUK

A;B,C,D, nexurb B oAHiHl miomuni i ABi foro mpo-
TUJIEKHI CTOPOHU mapaJieJbHi ¥ piBui. OTiKe, IIe mma-
panemorpaM, a Tomy ioro giaronami A;C, i B;D; me-
PeTUHAIOTLCA 1 TOUKOIO IepeTUHy AiIAThesa HaBmia., <|
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3anumaHHg
oA
KOHMPOAKO

Bnpabu

1. §xi npami B mpocropi HasmMBaoOTHCA MapaeJbHIMU?

2. S$Ixi npami HasuBaOTbHCA MUMOOLKHUMI?

3. IlosacHiTh, Aki ABi mpami B mpocTopi 6yayTh HemapaseJbHUMH.

4. CpopmyioiiTe 03HAKY MUMOOLKHNX NPAMUX.

5F IoBexmiTs 03HAKY MUMOGIKHUX IPAMUX.

6. JlosexiTs, 10 Yepe3 TOUKY 11034 JAHOIO IPAMOIO B IPOCTOPi MOKHA IIPO-
BEeCTH IIPAMY, HapajieIbHy Iili IpAMii, i 70 TOTO K TiJIBKM OIHY.

7% IoBeniTs 03HAKY mapajenbHOCTI IPAMUX.

4.3
4.4.
4.5.
4.6.
4.7.
4.8.
4.9.

4.10°

4.11.
4.12.

4.13.

4.14.
4.15°

3anuIriTe mapu MUMOOLKHUX pebep:

1) y npamoxyTrHOMy mnapasenenineni ABCDA,B,C,Dy;

2) y npusmi ABCA,B,Cy;

3) y mipamini SABCD.

JlaHo OBl MJIOIMWHM, AKi mepeTMHAIOTHCA. Y KOMKHIN i3 HUX JIEXKUTh
npAMa, 10 MepeTWHAaEe JiHil0 MepeTuHy IJIOMIUH. 1K MOXKYTb OyTuU
posTaloBaHi i ABi mpsAMi ogHa BiZHOCHO OZHOI?

Yu npaBUJIBLHUM € TBEPAKEHHS, 110 KOJIX IBi IpAMi JieKaThb Y pisHUX
IJIOIIMHAX, BOHU 3aBXKIU MHIMOOiMKHI?

IIpama a mMumoOGiskHa 3 mpaMoio b, a mpamMa b MuMOOiKHA 3 IpH-
MO0 ¢. Yu BUILIMBAE 3Bimcu, 110 OPaAMi a i ¢ 3aBKIAUM MUMOOLMKHI?
Touka A He HaJIeKUTh OIPAMil a. IIpoBeniTs uepes TOUKY A mpamy b
Tak, 00 opaMi a i b Oyau MUMOOiKHMMU.

Hosexnits, mo kosu npami AC i BD mumo6ixkHi, To npami AB i CD
TeX MUMOOIKHI.

HoBeniTs, 10 TJIOIMHA, AKa IPOXOAUTH UYepe3 OJAHY 3 MBOX MUMO-
Oi’KHUX TPAMHUX i TOUKY Ha APYTill mpAMiil, TepeTuHAaE APYTy OIPAMY.
Yepes gaHy TOYKY IIPOCTOPY IIPOBEIITH NMPAMY, AKa HMePEeTUHAE KOXK-
HY 3 ABOX MaHWX MHUMOOIKHUX TpaMuX. YU 3aBKIU 1€ MOKJIUBO?
CkiJbKY mTap MUMOOIMKHUX MPAMUX BU3HAYAETHCA PiSHUMU ITapaMu 3:
1) YOoTHUPHOX TOUOK;

2) I’ATU TOYOK;

3)" n TOYOK, KOAHI YOTHPHU 3 SKHX He HaJEKATh ONHINM IJIOIMHI?
3amnuIlriTe mapu napaJjeJbHUX pebdep:

1) y npamoxyrHOMy mapauenenineni ABCDA,B,C,Dy;

2) y npusmi ABCA;B;C;;

3) vy npaBuiabHi mipamiai SABCD.

JoBeniTe, 1110 yepes ABi mapaJjeabHi IPAMi IPOXOAUTH €AMHA TIJIOIIUHA.
HoBexniTs, 110 Bei mpsaMi, AKi mepeTWHAIOTH Bl JaHi mapaJjeabHi Ops-
Mi, JeKaTh B ONHIN IJIOIIMHI.

Bigomo, mo B mJIOIMMWHI IpAMa, SKa IepeTHHAaEe OAHY 3 OBOX Iapa-
JIeIbHUX TPAMUX, IepeTuHae i apyry. Uu Oyne 1e TBepAKeHHA mpa-
BUJILHUM 1 OJIA IPOCTOPY?

HoBeniTs, 110 KOJIM ILJIOIWHA IIEPEeTHUHAE OJHY 3 ABOX IapayeIbHUX
OpAMUX, TO BOHA IEPETUHAE i APYTy IpAMY.

IIpami a i b He JexaTb B OgHiN maomuHi. Y1 MOMKHA IIPOBECTU IIPA-
My c, mapajejbHy i mpamiit a, i mpawmii b?
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4.16.

4.17.

4.18*
4.19.

4.20.

4.21.

4.22F

4.23*

ITapanemorpamu ABCD i ABC,D; nexarTh y pisHHX mjiomuHax. [o-
BeliTh, o YoTupukyTHUK CDD;C; — Tako)X IapaJejorpaMm.
Yepes kiumi Biapiska CD i fioro cepenuny N IIpoBeJeHO IapajiebHi
opaMi, 1o MepeTHHAIOTh JedAKy IiaomuHy B Toukax C;, D; i N,
BigmoBizHO. SHaANAITHL NOBXKUHY Bimpiska NN,;, axmo Biapizox CD
He IIepeTWHAaE IJIOIINHY i:

1) CC;=8 m, DD, =5 wm;

2) CC,=2,5 om, DD;=3,5 nwm;
3) CC;=a, DD;=b.

Posp’skiTe 3amauy 4.17 3a ymoBH, 1[0 Bifpisoxk CD mepeTuHAaE ILIO-
IUHY.

Yepes KiHenb A Bigpiska AB IIpoBeAeHO ILIOHIMHY ©.. Yepes Ki-
Hentb B i Touky C mporo Bimpisdka IIpoBeIeHO mapajiesibHi mpaMmi, aKi
IIepeTUHAIOTh ILIOMIUHY O B Toukax B; i1 C;. 3HalAiTh NOBXKUHY
Bimpiska BB, akmo AC=6 cm, BC=4 cm, CC; =3 cm.

HoBemiTs, 1110 cepeuHN CTOPiH IPOCTOPOBOI'O YOTHPUKYTHUKA € Bep-

IIIMHAMU TapaJjesgorpamMa (BepITNHYA MIPOCTOPOBOTO YOTUPUKYTHUKA He
JIeXKaTh B ONHIN IIJIOITWHI).

Hano xky6 ABCDA,B,C,D,, Touka O — nestp rpani ABCD, a Tou-
ka O; — neHtp rpaHi A;B;C,D,. Hosezirs, mo npama OO, mnapa-
JenbHA ImpaMiil AA;.

Hamo mapasenorpam ABCD i miomuHy, sKa He IIepPeTHHAE MOTro.

Yepes BeplmuHH mapajenorpamMa i Touky O mepeTuHy giaroHaseii
IBOTO IIapaJjiejiorpaMa IIPOBEJeHO IlapaJjesbHi IpAMi, AKi mepeTwHAa-
I0Th JaHy ILIOIMMHY B Toukax A,, B;, C;, D;, O,. HosexiTs, 1o
AA; + BB, +CC; + DD, =400 .

Tpu IIOIUHN TMOTAPHO ITepeTUHAThCeA. [JoBemiTs, 1m0 JiHii iX mepe-
THUHY a00 IIepeTUHAIOTLCA B OAHIN TOUIli, a00 mapajieJbHi.
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L [APAJIE/IbHICTb MPAMOI TA MNJOLLMHU

Tabauus 6
B3aeMHe poO3MillleHHA NpPAMOT Ta MJIOWMHM B MPOCTOPi
IIpsma Ta nmaomuHa
MaTh CHiJIbHI TOUKM
/ \ HE MalOTh CILJBHHAX TOYOK
(mapaJsesibHi)
MalOTh TiJIBKU OIHY MaTh OijJbIlle HiXX OZHY
CHiJIBHY TOYKY CHiNBHY TOYKY (IpaMa

(mepeTUHAIOTHCS) JIEXKUTDH Y IIJIOIIIHI) a

a

LI || £ |

/

MapanenbHicTb NpsAMOI Ta MNAOWMHMU

IIpsma Ta nNJIOIMHA HA3UBAIOTHCI NAPANLEAbHUMU, AKINO
BOHHM HE MAaIOTh JKOJHOI CIIiJIBHOI TOUKM.

allo
O3Haka Baacrusicts

Axmo blla fIxmo allo, B mpoxoauTs uepes a,

(a nexuTh y IJIOLIMHI O), TO bl o. B mepermnae o mo b, To alb.

b B
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NOACHEHHA 1 OBI'PYHTYBAHHA

3ramaemMo, SK MOMKYTh PO3MiIIyBaTHCSA Haoune yaBJIeHHA IPO IPAMY, IIapaieib-
nopsaMa i MJIOIMMHA OJHA BiTHOCHO OJHOI. HY ILUIOIIWHIi, A€ HesdKe CIOPTHUBHE 3HAPAI-

IIpama Mo:Ke JexaTu B ILIOIIMHI, TOOTO Isi, HaOPUKJAL, TiMHAaCTHYHA IIepeKJaInHa
BCi TOUKM mpaAMOl HajieKaThb myomimui. Ilpsa- mapaJjejibHa TJIOMIWHI IIifgoru.

Ma MOJKe IepeTWHATH ILJIONINHY, TOOTO MaTu
3 IJIONIMHOI TiJIBKW OAHY CIILJIBHY TOYKY.
Hapemri, npsama mMoKe He IepeTHUHATH ILJIO-
IUHY, TOOTO HE MAaTH 3 IJIOIIWHOKI KOTHOI
cuiyibHOI TouKu (nuB. cxemy B TabJ. 6).

OsHaveHHsA. IIpama i nmaomuHa Ha3HWBa-
IOThCSA Napasie/lbHMMM, SKII0 BOHM He Ma-
IOTh JKOAHOI CIJIBHOI TOYKMH.

Bymemo BBamaTm TaKoK, IO Bigpisok
mapaJjieIbHUM ILJIOMIMHI, AKINO BiH JIEKUTH

Ha IpAMill, mapajenbHill IJIOMINHI.

Hacrynra Teopema 1moB’A3ye MOHATTA IIapaeIbHOCTI HIps-
MO Ta IJIOIMUHYI 3 MOHATTAM IIapajeIbHOCTI IBOX NPAMUX i BU-
3HAYa€ MOCTATHIO YMOBY IapajieIbHOCTI MPAMOI Ta MJIOIIWHMU.

Teopema 5.1 (o3HaKa mapajeabHOCTI OPAMOI Ta IIJIOITM-
HK). Ko mpaMa, Ika He JIeKUTHh y IJION[MHI, Mapajeib-
Ha Oyab-AKil mpamiil miel mIomMHU, TO BOHA IMapajejbHa
B i camiii maoIIuHi.

® JJosedenns. Hexail npsama b He JEKUTH y IJIOIIUHI O
/ M i mapajesnbHa IPAMIA a, AKa JEKUTH Y IIili maomuHi (puc. 5.1).
Hosenemo, mio npsaMma b mapaJienbHa miaomniunHi o. [Ipumycru-
o MO TIPOTUJIEKHE, TOOTO IO MpsaMa b ImepeTWHAae IJIOIIUHY O
B Hesikii Tounmi M. PosrisHemo miomuHy [3, sKa IPOXOJUTH
uepe3 mapasyenabHi npami a i b (a|lb 3a ymosow). Tourka M
JIQXKUTHh AK y IUIOIIMHI ¢, Tak i B miomuni B, a Tomy Haje-
JKUTH JiHIT iX mepeTuHy — mpaAMii a, To0TO IpsaAMi a i b mepe-
TUHAIOTHCS, 110 cymnepeunuTh yMoBi. OT:Ke, Hallle TPUIYIIIeHHA
HeIpaBUJIbHE i mpaMa b mapasenbHa miomuHi o, O
D c Hanpuraanm, y IPAMOKYTHOMY mapaJieyeninesni
| ABCDA;B,C;D; xoxHe OiuHe peOpo mapaJiesbHe ILJIOIIMHAM
: B OiuHUX rpaHeii, AKi He MPOXOAATH uepes Iie pebpo (puc. 5.2).
I HificHo, OiUuHMMM® TpaHAMU IPAMOKYTHOTO IlapaJeJjernimena
: e npaMmoxkyTHuku. Tomy, Hampukian, 6iuHe pebpo AA; ma-
el-——- --7C panenwsHe npamii DD; 6iunoi rpami DD,CC,, a 3HauuTh, 3a
4 03HAKOIO ITapaJjieJbHOCTi nIpaAMoil i niaomunu, pe6bpo AA; mapa-
A B jgensHe miaomubi DD,C;C. Ananoriuno pebpo AA; mapajeyb-
Puc. 5.2 He muomuHi BB,C,C.

Puc. 5.7

3aysaxcenns. Bymemo kasaTtu, 10 pedpo MHOTOTPAHHUKA
mapaJiejibHe MOro I'paHi, AKINO BOHO JIEKUTHL Ha IIPAMIii, mma-
pajenbHill maomuHi miel rpamxi.
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HactynmHa Teopema € Ife OmHi€I0 O3HAKOIO ITapajebHOCTI ABOX
OpPAMUX Yy IIPOCTOPi.

Teopema 5.2 (o3Haka mapajejIbHOCTI IBOX MPAMUX Yy HPOCTOPi).
AKuo maomMHA MPOXOAUTH Yepe3 MpPAMY, MapajieibHy iHIIii
IUIOIWHI, i MepeTWHAE II0 ILIONIUHY, TO MPAMA IX NEePeTHHY
mapaJjieJbHa JaHiW MpaMiii.

® J[osedenus. Hexali miommuHa B OPOXOAUTH uepes mpsamy b,
mapaJjieJIbHy ILIOIIUHI O, i IpsaMa a € JiHielo mepeTuHy IIUX IIJIOIIUH
(puc. 5.3). HoBegemo, 110 IpaMi a i b mapajeabHi.

Hiticuo, BoHU JieskaTh B oaHi# maomuui 3. Kpim mporo, npsma a
JIEXKUTH Y IJIOIMMHI O, a IpAMa b He IepeTUHAETHCA 13 I[i€I0 IO~
HOI0. OTiKe, IpsAMa b He MOKe IepeTHWHATHUCS 3 IPAMOI0 a. Takum
YUHOM, IIPAMi @ 1 b jexaTh B OAHIN NJIOMIMHI i He IIepPeTUHAIOTHCA.
Tomy BoHu mapajeabHi. O

3a3HaunMoO, II0 3 JOBEAEHHS TeopeMU 5.2 BUILJINBAE TakKa BJja-
CTUBICTH: AKIIO MpAMa b mapaJjielbHa ILJIONMHI O/, TO B ILJIOIMHI
3aBIKIU 3HAMIEThCS MPSIMAa d, MapajieJibHA IPAMii b.

NMPUKNAAN PO3B’A3YBAHHA 3AJAM

3ada4a 1 Yu e mpaBuiabHUM TBepAKeHH:A: «IIpsama, mapasiesbHa MJIOMIWHI, TTapa-
JeJbHA OyIb-AKifl MpAMiii, 110 JIEKUTh Y Iifl TJIOIIWHI» ?

Posp’a3anusa Komenrap

P Teepa:KeHHA HENPAaBUJIbHE, OCKLIbKM, Hampn- $SIKINO AKech TBEPAKEHHS He BUKOHY-
kaag, y Ky6i ABCDA,B,C,D; (puc. 5.4) npama DC ' €TbCdA, TO, AJA TOro mob Horo cmpo-
napasesbHa miomuHi AA;B;B, ane He mapajeibHa , CTYBaTH, JOCTaTHbO HABECTH XOo4ua 0
npamin AA,, Axka JexuTh y miil naomuHi (mpami DC ' OAWH NPUKJIAL, KOJU yMOBa TBEp-

i AAI MI/IMO61}K,H1). <] JKEHHA BUKOHYETHCA, 4 BUCHOBOK —
B, ¢ Hi (TaKk 3BaHUUN «KOHTPIPUKJIALY).
| IlJIss TaKOro mMpUKJIAAy MOYKHA BUKO-
A, : D, pucratu BimoMmi reomeTpuduHi ¢irypu,
| 30KpeMa MHOTOTPAHHUKMH.
Br-_4-_JC
/7
/7
/7
A D
Puc. 5.4
3&3&'4& 2 Hawmo tTpukytHuk ABC. Ilnomuua, mapajenabHa npAMiid AB, mepeTHUHAE

cropory AC 10T0 TPUKYTHUKA B TouIlli A;, a cropory BC — y Touni B;
. SHalAITh JOBKUHY BiApiska A;B;, akmo AB=10 cm, AA,:A,C=2:3.

Hano: AABC, AB=10 cm, o||AB, aNAC=A4,, o«NBC=B,,
AA,: A,C=2:3.

Snaiimu: A;B;.
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Posp’a3anna Komenrap

P IlosHaummo maHy ILIOMUHY depesd o (pumc. 5.5). ' Ilma Toro 1mo6 CKJIACTH  ILIAH
Ockinbru AB||o i maomuua ABC mepeTuHae O IO | PO3B’sI3yBaHHS, CIOUYATKY HEOOXiZHO

AB,, To AB,||AB. Togi ANA;B,C>AABC. BpaxyBaT! TBEPAKEHHA TeopemMu 5.2:
AB. AC AB. 3 AKWO0 NAOWUHA npoxodumbv Uepes

Orsxe, I—IZA_IC’ TOOTO 1101 =g- npamy, napaneavHy iHWiil nJAOWUHL,
i nepemurae Yo NAOUWUHY, MO NPA-

Taxum umnoM, A;B;=6 (cm). Ma ix nepemuny napajenvHa OaHiil
Bidnosiov: 6 cm. < npamiit. lami caig o6rpyHTYBaTH, IO

npama A;B; mapaiesnbHa npamiit AB.
IToTrim MoskHA BUKOpUHCTATH BigomMui
i3 mimamimerpii omopuuit GakT: npsa-

/\ B
ﬁr’\/ Ma, napajeibhHa CMOpoHi MPUKYMHU-
// 7B, Ka, 8i0muHae mpuKymHuk, nodioHuil
r 7
YA
V

A

o danomy.
c
Puc. 5.5
a
3adaua 3 Hauo nBi mumoOiskHI mpami (puc. 5.6, a). IIpoBenits ue-
pes onHy 3 HUX ILJIOIUHY, MapajelbHy APYTii.

Jlano: a i b — MuMoOGiKHi.
b
a \ ITooydysamu: IOMUHY O,

O TpPOXOmUTHL uepesd b, ofla.

Puc. 5.6
Po3sp’sa3anua KomenTap
P Hexaii gaHo nBi MuMoOGiLKHI npami a i b. Ile Bamaua wmwa yaBIOBaHy 1O0Y-

1. Bubepemo Ha nupamiii b goBiaTbHY TOuKy B . OOBYy, i TOMy TroJOBHHM y Xomi il

. b : -
(puc. 5.6, 6) i mpoBemeMo uepes TOUKy B mpamy a’, PO3B A3yBaHHA € [OBEACHHA 1CHY
mapajegbHy OpaMiit a (me 8aBKau MOKHA 3poGury « BAHHA Qirypu, 1o 3aJ0BOJBHAE TaH1
3a TeopeMoio 4.2). ymoBu (quB. «3MicT 3amad Ha o0y mo-

BY B cTepeoMerpii» y § 3).
a HoBemenHsa Mae cnmupaTucs Ha BiAmo-
/ BilHI BJIACTHMBOCTiI CTEpPEOMETPUUHUX
diryp. 3okpema, AJdg TOTO MO0 BU-
a 3HAUUTU ILJIOIINHY, IlapajejbHy [Ia-
b HIiA npaMmiii, JOCTAaTHHRO BUKOPUCTA-
o TH O03HAKY ITapajieJIbHOCTi IIPAMOi Ta
IJIOIIUHY i «3a0e3ImeunTr» HagBHICTH
y moOyaoBaHill IaoONIMHI IpsaMoi, ma-

Puc. 5.6 paienbHOI maHiii.
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2. Yepes mpsami a’ i b,
nemo miaomuHy o. Ile i € mykama miomimHa.

HificHo, ocKinbKM 3a mOOymoBooO alla’, me mpsama a’
JIGMKUTDH V IJIOMMHIL O, TO 32 03HAKOIO IIapaieIbHOCTL
npAMoi i maomuHM allo (i mIoImMMHA O IIpPoBeJeHa

gepes mpamy b). <

ITe mosBoisie ckJyacTtu naaH nobyodo-
8U: TIPOBECTUW UYepe3 AOBIJIBHY TOUYKY
OHi€el 3 MPAMUX IPAMY, IapaeabHy
apyriit, a moTim yepesd ABi mpsami, 1Mo
epPeTUHAIOThbCS, IIPOBECTU ILJIOIINHY.
Cruim Tako:X moBecTu, IO B pe3yJibTa-
Ti TOOYAOBU AifiCHO OTPUMAJIM IIyKa-

AK1 mepeTMHAIOTHCS, IIPOBE-

Hy Qirypy.
3anumaHHs 1. HassiTs yci BumasKky B3a€MHOTO PO3MIIIeHHA MPAMOI i IIOMMHY B IPO-
oAd cTOpi.
KOHW\PON-O 2. JlaiiTe o3HAUeHHA IapajeJbHUX IPAMOI i IJIONTUHU.

3. CdopmymoiiTe 03HAKY IapaJeIbHOCTi IPAMOI i IIOMIMHMA.

4% IloBexmiTh 03HAKY IApaJeIbHOCTI IPAMOI i ILIOIIMHM.

5. CdopwmysioiiTe BIacTUBiCTh mapaseJbHUX HOPAMOI i IIomMuHU (03HAKY
mapajeJbHOCTI IPAMUX Yy IIPOCTOPi).

6F IoBexiTs 03HAKY mapaselbHOCTI IPAMUX y IIPOCTOPI.

BV\PQ&A 5.1° V ky6i ABCDA,B,C;D, yKaiTh, OGI'DYyHTYBABIIN BiflOBib, AKIM

5.2.

5.3.

5.4.
5.5.
5.6.

5.7.

5.8.

5.9.

5.10.

rpagsaM ImapajejbHe pedopo:

1) AB; 2) A D; 3) CC,.

OcuoBa AB Tpamnernii ABCD JjeXUThb y IJOIIUHI O, KA He 30iraeTbCcsa
3 ILJIOIMHOIO Tpamellii. IK poararmioBaHi pemiTa CTOPiH Tparmelii Big-
HOoCHO miomueu o? Biamosigb moscHITE.

Hamo mapamemorpam ABCD. Yepesa ctopony AD mIpoBefeHO ILJIOIIH-
HY 0O, AKa He 30iraerbcs 3 IJIOIMMHOIO mapaJesorpama. IloBexmiTs,
mo BC||a.

Yu € mpaBUJIBHUM TBepPI:KeHHS, IO IBi IpaAMi, mapajelbHi OTHIN
IJIOIIMHI, mapajenbHi ogHa OmHii?

Opnma 3 IBOX IapajieIbHUX MPAMUX IIapaJiejbHa miaoimuuai. Yu e mpa-
BUJIBHUM TBEPAKEHHS, 1[0 1 Apyra npaMa IapaJjejbHa il IIouHi?
IlnomurHa TPOXOAUTHL Uepes3 CEPeAUHU ABOX CTOPIiH TPUKYTHUKA i He
306iraeThbcA 3 IJIOIIMHOIO IIHOTO TPUKYTHUKA. [loBeaiTh, 1110 JaHA ILJIO-
IUHa mapajejibHa TPEeTil CTOPOHI TPUKYTHUKA.

JlaHo IpAMYy, mapajieJibHy JedaKiil miomuHi. JloBemiTs, 1110 B Iifl 10~
IUHI Yepes O0yab-aAKYy i TOUKY MOYKHA IIPOBECTU IPAMY, IIapajebHy
IDaHIN npamiii.

HoBeniTs, 1110 yepes TOUKY, AKA He HAJEKUTH AAHIN IJIOIIWHI, MOK-
Ha IPOBECTU IPSAMY, HapajejbHy il miomuHi. CKiIbKM TaKUX Ips-
MUX MOYKHA IIPOBeCcTu?

JoBenmiTh, 110 KOJIX ABi IpAMi mapaJjejibHi, TO Uepes OAHY 3 HUX MOXK-
Ha TPOBECTH ILJIOIIUHY, IapajieJibHy APYrid npamiii. CKiabKHu icHYE
TAKUX IIJOIIMH?

HoBeniTs, 1110 Yepes KOKHY 3 TBOX MUMOOIKHUX TPAMUX MOKHA TIPO-
BECTH €IUHY ILJIOIMUHY, HapajieJIbHy APYyTriii mpamiii.
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5.11. Hosexits, mo pebpa oxHiei OCHOBM NPHU3MM IapajejbHi ILIOIMHI
IPYroi OCHOBU I[i€l IPU3MMU.

5.12. Yepes many TOUKy NIpOBeAiTh IPAMY, HapajelbHy KOXKHIH i3 ABOX
NaHUX IJIOUIMH, SKi IepeTHHATHCA.

5.13. Hanmo tpuxkyraux BCD. Ilmromuna, napanenbHa npawmiii BC, mepeTn-
Hae cropoHy BD mporo TpuKyTHUKa B Tourni B;, a cropomy CD —
y Touni C;. 3HaiiaiTe moB:xuHy Bigpiska B,C;, AKIIo:
1) BC=20 cm, BB,;:BD=2:5;
2) BC=14 cm, CC,:C,D=5:2;
3) B,D=6 cm, BC:BD=2:3.

5.14. IosexitTh, mo mepepid TPUKYTHOI mipami- D
11 ABCD mJIONIWMHOIO, HapajieIbHOIO TBOM MU-
mobiskHUM pedbpam AC i BD, 3aB:Kau € mapaJe- N
gorpamom (puc. 5.7).

5.15* IosexiTh, mo mpsMa, mapajenbHA KOMKHIN i3 P B
IBOX ILIOUIMH, SKi IepeTHHAIOThCH, Iapajelb-
Ha 1 mpaMmiit iX mepeTuny.

5.16* osexiTs, Mo KOMU ABi IJIOMUHY, SKi mepeTH- c
HAIOThCA [0 NPAMIiHl @, INepeTHHAIOTH ILIOIIH- Puc. 5.7
HY O II0 ImapajelbHUX NPAMUX, TO IpAMa a
mapaJiesgbHa ILIOIIUHL Of.

5.17. Namo ry6 ABCDA,B,C,D,. Nosexits, mo npsma BD mnapanenbHa
miromuHi AB;D;.

5.18. Iamo xy6 ABCDA,B,C,D,, Touka O — uenrp rpani ABCD. JloBexits,
mo npama OC; mnapasenbHa niomuHi AB;D;.

5.19. Ilnomueu o, P i Y HomapHO IepPeTHHAIOTLCA, ajle He MAlOTh CIiIb-
HUX IJA TPHOX IIJIOIMIMH TOYOK. Uu iCHYIOTH y IpoCTOpi mpsawmi, ma-
pajeybHiI BCiM TPHOM ILIOILMHAM?

5.20* Mawo xy6 ABCDA,B,C,D,; touxu P i @ — cepexunu peGep AB i BC
Bigmosigmo. IToOyxayiiTe mepepis 1poro Kyba ILJIOIIUHOIO, KA IIPOXO-
JUTh depe3 TouKu P i Q mapanenpHOo fiaroHani BD,; kyb0a.

5.21% Ilano xy6 ABCDA,B,C,D,, touka P — cepeauna peGpa AA,. Ilo-
OyayiiTe mepepis MpOro Kyda ILIOIMIMHOIO, AKA IPOXOIUTH UYepe3 TOoU-
ku P i D; mapanenspHo giaronani AC rpani ABCD xyb6a.





