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1. AkcioMaTHYHMI MeTOA MOOYI0BH reomMeTpil
1.1. Icropu4Hi BiToMOCTI PO BUHUKHEHHS W PO3BUTOK reoMeTpii
BunukHeHHs1 reoMeTpii, fIK 1 OyAb-sSKOi HayKd, 3B'SI3YIOTh 3
HEOOXIHICTIO 3aJI0BOJICHHS MPAKTUYHHUX TMOTPEO JIOAWHU, 30KpeMa 3
HEOOXI/IHICTIO BUMIPIOBATH 3€MEJIbHI UISHKM Yy JOJIMHAX PiK, SKi
IIIOPIYHO PO3JIMBATIUCH 1 3MUBAIIA MEXK1 3eMEJIbHUX HaA1I1B (y MepeKal

3 IPEIBKOI CIIOBO «T'€OMETPIsD 03HAYAE «3EMIIEMIPCTBOY ).
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VY CrapogaBaboMmy €runti, BaBunoni, Kurai, Inaii Oyiau Bigomi

OKpeMi TMpaBWIa BHUMIPIOBAHHS JOBXUH, Iuloml, oO'emiB ¢iryp. I3
CrapoaaBHbOro €rUITy 10 HAIIMX 4YaciB JIMIIOB TBip, HAIMMCAHUN O171s
2000 pokiB m0 H.e. — mamipyc Axmeca, B SKOMY JaHO 3pa3Ku
pPO3B'SI3yBaHHS 3aJad NP0 3HAXOJPKECHHS IUIOL[ MPSIMOKYTHHKA,
TPUKYTHUKA, TpaTeLii.

B3araii, B po3BUTKY T€OMETPii MOKHA BUIIJIUTH KIJIbKa MEPIO/IIB.

Ilepwuti nepioo (3 HezanaM'sTHuX 4aciB 10 VII cT. 10 H.€.) — 11€
Nepioj] HAKOMMMYECHHSI OKPEMHUX T€OMETPUYHHUX MPABUJ, NMPUMOMIB 0€3
Oynb-sikoro oOrpyHTyBaHHs. Ile mepiod 3apojpKEeHHsS MaTeMaTUKH Ta
OyIIBHUIITBA TpaHIIO3HUX TIpaMiJg — YCUNAJIbHUIL (apaoHiB.
Hanpukinii mepuioro mepioay MOYaTKOBI TNE€OMETPUYHI BIJIOMOCTI 3
€runry, [uaii, BaBunony nepenocsitbcsi B CtapomaBHto ['pertiro (0is
VII ct. 1o H. €.).

lpyeuti nepioo (VII ct. no H.e.— XVII cT. H..) — 11Ie mepion
CTAHOBJICHHSI MAaTEMAaTUKW SK HAyKH, TMepioJl MaTEeMaTHKU CTaJIUX
BEJIMUUH. 3 PO3BUTKOM JIOJICBKOTO CYCHiJILCTBA 3'SBJISIUCH BCE HOBI
MpakTUYHI 3a7a4i MPO B3aEMO3B'SI30K MDK HABKOJMIIHIMHA TiJIaMu,
PO3B'SI3aHHSI SIKMX CIPHUSJIO TOSBI HOBMX TE€OMETPUYHUX TIPaBWI 1
dakTiB, iX cTaBaJo Bce OuUIbIe, 1 HA TMEBHOMY €Talll IocTaja
HEOOXITHICTh CcHUCTEeMaTHu3allli BioMux (aKkTIB Ta BCTAHOBJICHHS
B3a€EMO3B'SI3KIB MK HHUMH. Y 3B'SI3KYy 13 3arajlbHUM pPO3BUTKOM
€KOHOMIKH, HayKH, MHUCTEITBA 1 CYCHNUIbHOrO >XUTTS B CTapomaBHIN
['pemii reomeTpist TeX MAicTana 3HAYHUM TOIITOBX Yy CBOEMY PO3BHUTKY.
3aBAsSKM TPEelbKUM BUYCHHUM 1 (iiocodaM reoMeTpist 3a TpU CTOJITTS 3

BY3bKOIIPUKJIAIHOI IEPETBOPUIIACA B CTPOTO TEOPETUUHY HAYKY.
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Ve B V cT. 10 H. €. I'innokpat Xiocbkuii 1 Jlemokpit, IV cT. 1o

H. €. Jleoni ®deBmiii Marnes3iicbkuii poOuIM CIpoOU CHUCTEMATHUYHO
BHUKJIACTH T'€OMETPit0, aje ixHi TBOpU He 30epernucsa. Y IV cT. 110 H. €.
Apictotens (384 —322 10 H.e.) BHKJIAB OCHOBHI 3aKOHM JIOTIKH, 3a
AKAMM CIIJT MIPKYBaTH Tak, 100 3 MPaBUJIBHUX IOCUJIOK JICTAaTH
NpaBWIbHI BUCHOBKU. @DakTUYHO ApICTOTENb BaKJIaB OCHOBU
JNEAYKTUBHOTO BHUKJIAQIy MaTepialy MEBHOI HAyKH, 3a SIKUMH CIIOYATKYy
Tpeba JaTh O3HA4YEeHHs O0'€KTIB Hayku, CcOOpMYJIOBATH BUXIJHI
MOJIOKEHHS (aKClOMM ¥ TMOCTyJaTH), a MOTIM — YyCl TBEPIKEHHS
JIOBOJIWTHU 3a 3aKOHAMM JIOT1KH.

3aBIaHHS CHUCTEMaTh3allli TreoMeTpUYHUX (HaKkTiB, CTBOPEHHS
reoMeTpii sIK HayKu po3B'sizaB €Bkii y cBoix «llouarkax», HanucaHUX
o1 300 p. no H.e. «[louaTkm» EBKiima ckiamarThes 3 13 KHHT, 3 HUX
1-4 1 6 npucssueni miaHimeTpii, 5, 7-9 — apudbmerumi, 10 —
HecyMipHUM BenuuunHaMm, 11 —13 — crepeomerpii. Y 1boMy TBODI
EBKkiin BUKJIAB Matepiall TUIBKH €JIE€MEHTAapHOI T€OMETpii, X04 Ha TOM
yac y>ke OyJid 3HauyHi BIJIOMOCTI PO KOHIYHI Mepepi3u, Ipo AEsiKi KPUBi
TPETHOTO 1 ueTBepTOoro nopsakis. Lle cnpasai Oyau modaTku reoMeTpii
(1 apumeruxu), moOy0BaHi 3a ASAYKTUBHOIO CXEeMOI ApicToTens. Y
nepiriid kHu3l chopMyIbOBAaHO O3HAUYEHHS T'€OMETPUUYHHMX OO'€KTIB, Y
TOMY YHCII ¥ O3HAY€HHA TOYKH, MOpsMoi, TuiomuHu. [loTiM
chOpMyILOBAaHO aKCIOMM W TIOCTYJIaTH, HAa OCHOB1 SIKUX JOBEICHO
T€OMETPUYHI TBEPXKEHHS 3a 3aKOHAMHU JIOTIKH.

3BuuaiiHo, He Bcl TBepkeHHsS «llouaTkiBy EBkmig cam
chopmymoBaB 1 J0BiB. «llodyaTku» BMICTUIIM BCE TE€ 3 CJIEMEHTIB

reoMmeTpii, mo Oyno ctBopeHo Ao EBkimina, a EBkiig mpuBiB 1ei
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Marepiayl y CTpPOry CUCTEMY, B CTPOro JIOT1YHY MOCIIJIOBHICTb, KOJHU

KOKHE HACTyIHE TBEPIXKEHHS JIOBOJIUTHCS Ha OCHOBI monepeaHix. [lpu
bOMY JOBOJMIIOCH JE€AKl JOBEJACHHA MEepepoOssiTH, a YacTto — W
3HaXOJIUTH HOBI.

Cnin 3a3nHauutu, mo «llouatku» EBkiiga Oynu mnepeBujaHi
oinere 600 pasiB. Lleit TBip cTaB OCHOBOIO IS CKJIaJaHHS IIKUIBHUX
NIJPYYHUKIB 3 TEOMETPIi 1 y Hall yac.

[Ticns EBkiijia rpeiibki BU€HI MPOJOBKUIA PO3BUTOK T'€OMETPIii.
Tak, Apximen BIOCKOHAJIMB METOJM 3HAXOMKEHHS IUIOH] 1 00'eMiB.
ATOJIIOHIN TOCTIIUB KOHIUHI TEpeEPi3Hu.

INnmapx BUKJIaB OCHOBU TpUTOHOMETpii, a MeHenaii — OCHOBU
chepuunoi reometpii. Bee 1ie 6yino B III-I cT. 10 H. e.

[IpoTssiroM JBaAlSAITA CTOJITH JAPYrOorO IMEpiojly TeoMeTpis
EBkiina 30arauyBaiiacsi HOBUMHM (pakTaMu, aj€ OCHOBHI MPUHIUIU ii
noOyI0BY 3JIUIIAINCh HE3MIHHUMU.

Tpemiu nepioo (XVII —XIX cr. cT.) — 1Ie mepiog MaTEMaTUKH
3MiHHUX BelauduH. [loyaTkoM HBOTO TMEpioay Yy PO3BUTKY T€OMETPIi €
BBEJCHHS B TeoMmeTpito B 1637 p. MeTroay KOOpAMHAT 1 3MIHHOI
BeMYMHU (PpaHiy3pkuM BueHUM 1 (inocopom P. Jekaptom (1596 —
1650). V wneit yac reomerpis MBUIAKO ¥ PI3HOOIYHO PO3BUBAETHCH,
3'IBIsEThCA aHajmiTUyHa reoMmerpisa P.Jlekapra, HapucHa reomerpis
[''Monxa, pgudepenmianbHa rteomerpis K.I'aycca, mnpoekTuBHa
reometpis b.Ilackans, XK. Jle3zapra, A. 1l reitHepa 1 iH1Ii.

Yemeepmuii nepioo mouaBca 3 BiakputTtsa M.I.JIoGaueBchkuM
(1792 — 1856) HoBOi HeeBKmimoBOi reomerpii. Ile BiAKpHTTS cTano

€3yJILTAaTOM PO3B's3aHHA MpoOsieMu I'ssTtoro nocryiary Esximiga, ska
9



5
BUHUKIA 3 4aciB EBkiima. CyTh 1i€i mpoOiieMyd mojsiraB B TOMY, IO

0arato BYEHHMX HaMarajaucsi JOBECTH N'ATUM MOCTYyJNaT SIK TEOpEMY,
KOpUCTyrOUuCh iHIUMHU mnoctyiaatamu «lloudarkiBy EBkiiga. Crnpobu
JnoBecTH m'siTuil moctyiatr EBkiiga npoaoBxyBaiucs 10 cepeannn XI1X
cT., anme wmapHo. M.L.JIobaueBchbkMil pO3B'A3aB MpPoOJIEMYy II'SITOTO
MOCTYJIaTy, JOBIBIH, 110 KOr0 JOBECTH HE MOXKHA, 110 M'STUI MOCTynaT
HE 3aJIe)KUTh Bij IHIIKUX NOCTYaaTiB (akciom) «IlouatkiBy EBkimiga. [lpu
npbomy  M.LJIoGaueBchkuit  3aMiHMB  akCiIOMy  MapajeibHOCTI,
€KBIBAJICHTHY II'ATOMY TMOCTyjdaTy EBKIiJa, HOBUM TBEPIKEHHAM,
CyNepeuuBUM akciomi napaienbHOCTI EBKIiga, a came, 1m0 4Yepe3
TOYKY, B3ATYy 1032 NPsIMOIO, HA TUIOLIMHI MOXHA MPOBECTH HE MEHIIE
JIBOX TIPSAMHX, SIKI HE TIEPeTUHAIOTh JaHy mnpsaMmy. Ilpu 1pomy
M.I.JIoGbaueBChbKUi AICTaB HOBY T'€OMETPUYHY CHUCTEMY, SIKy Ha3BaJH
reomeTpieto JlobaueBchbkoro. Y Hiil BCl TBEP/KCHHS, SKI HE €
HACJIJIKAaMHU I1'SITOTO TIOCTYJIATy, 3aJIMIIAIUCS 0€3 3MIHU, a BCl HACIIJIKU
aKcioMM MapaneiabHOCTl EBKiila HAOylM IHIIOTO 3MICTYy B reoMeTpii
JloGaueBCchKOrO.

[Tiznime, B cepenuni XIX cr. 3'aBuiack iHIIA HEEBKJIIIOBA
reoMeTpist — reomeTpist Pimana, B sikiii mapasiesibHi OpsiMi HE ICHYIOTb.

Hanpuxkiam XIX cT. 3 rTeomeTpii Bigaummwiack Iie OJHA
reOMEeTpUYHa Hayka — TOMOJOTIA, TBOPIEM SKOi BBaXalOTb
dbpaniy3skoro matemaruka A.llyankape (1854 — 1912). 3naunuit Bkiiaa
B po3BuTok Tomojorii BHeciu I1.C.Anekcanapo (1896 —1982),
O.J1.AnexcangpoB (map. 1912 p.) i O.B.IoropemoB (map. 1919 p.).
Tomnonoris BUB4ana HalOIBII 3arajibHi BIACTUBOCTI MPOCTOPY, 3B'A3aH1

3 MOHATTSIM HENEPEPBHOCTI.
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k1o reoMeTpisi BUHUKJIA 3 MPAKTUYHUX MOTPEO, TO B TOMOJOTI1
BUMIPDIOBAHHS BEJIWYUH HE BIJIrpajgo Hisikoi posi. Tak reoMmeTpis B
pe3yJibTaTi PO3BUTKY IMEPETBOPUIIACH 3 HAYKH KUIBKICHOI B HAyKy

SKICHY.

1.2. IloHATTSA NPO aKCioOMATUYHMIA MeTOo/I OOy I0BH reoMeTpii

IToHATTS TpoO aKClIOMaTUYHMN METOJ I0OyJI0BH Teopli OyJio
PO3TJSIHYTO Ha MPUKIAJl aKCIOMAaTUYHOI MOOYIOBUM MHOXKHHHU ITITUX
HEBIJ'€MHUX YHUCEIL.

Po3srisiHeMo cyTh akCIOMaTUYHOTO METOJIY B T€OMETPIi.

I'eoMeTpuyH1 MOHSATTS BBOASATHCSA, SK BIJIOMO, 3a JIOIIOMOTOO
O3HAYCHb, B SKHX BHUKOPUCTOBYIOTHCSI 1HIII, BXXE BIJOMI TMOHSTT.
Hanpuxknan, XxopAy Kojia 03HauyaroTh SIK BIAPI30K, KiHIII SKOTO HaJIekKaTb
KOJy. Y 1IbOMY O3HQUY€HHI BUKOPHUCTAHO MOHATTS “BIAPI30K”, “KOJO”,
K1 O3HaueHl padime. Biapizkom AB Ha3uBalOTh MHOXHUHY TOYOK
npsMoi, siKa, KpIM TOYOK A 1 B, MICTUTh YCl1 TOYKH, IO JIEXKATh MIX
HuMHu. KojoM Ha3uBalOTh MHOXHHY BCIX TOYOK IUIOIIMHH, IO
3HAXOIATHCSI HA OJHAKOBIN BIACTAHI B1JI JAHOI TOYKHU I1€]1 IUIOIIMHH.

Sk OayuMo, B O3HAUEHHS BIJPI3KA, KOJA BXOJATH TOHSATTS
“MHOXUHA”, “Touka”, ‘“MDK”, “BifacTaHb . ToMy IIi TOHSTTS TOBUHHI
OyTH O3HaueHi Yepe3 iHI, BXXE BigoMi MOHATTA 1 T.A. IIpoTe matu
O3HAUYCHHS BCIM TMOHSITTSAM HE MOXHA, 00 TIPU IbOMY JIAHITIOT MOCHJIAHb

Ha BiOMi BXX€ MOHATTA OyB Ou HeckiHuyeHHMM. OTXKe, NMesKl MOHSITTS

HEOOX1HO TPUHUHATH O€3 03HAUCHHSI.
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['eomeTpuyHi MOHSATTS, SKI TPUUMAIOThCS O€3 O3HAYECHHS,
HA3UBAIOTHCS OCHOBHUMU 200 BUX1THUMH.

Jlo OCHOBHHMX IIOHSTH HaJeKaThb OCHOBHI OO'€KTHM W OCHOBHI
BiHOIIIEHHS! MK HUMH. OCHOBHMMHU O0'€KTaMH B T€OMETpIi € mouka,
npamMa, NioWuHa, GIOpi30K, éekmop. 3aJIEKHO BlJT BUOOPY OCHOBHHX
00'eKTIB BHOMPAIOTHCS OCHOBHI BIJIHOIICHHS M HHMH, 30KpeMa,
HaJIGKHICTh; MDK; Mipa; BiJACTaHb, BiAKJIaJaHHS BIApI3Ka, KyTa,
TPUKYTHUKA, BEKTOPA; PiB-HICTh; PyX; CyMa BEKTOPIB Ta iH.

[Ipy BHUBYEHHI TreOMETpii ICTUHHICTH BHCJOBJIEHb IIPO
BJIACTUBOCTI TE€OMETPUYHUX TOHATH JOBOJATH IUISIXOM JIOTIYHUX
MIpKYBaHb, KOPUCTYIOUHChH 1HIIUMH, BXKE€ BIJOMUMH BHUCIJIOBJICHHSMH.
Tak, 1CTHMHHICT, BHCIOBJIEHHS “/lilaroHami KBajapata B3a€EMHO
NEPIEeHAUKYIISIPHI” JIOTIYHO BUIUIMBAE 3 ICTUHOCTI TaKuX JBOX
TBEp/KEeHB: “‘/liaroHan poM0Oa B3aeMHO mepreHIuKyIsipHl” 1 “KBaapat
€ poMOoM”, siki JoBefeHi panimie. [IpoTre M0BECTHM ICTHHHICTH YCIX
BUCJIOBJICHb HE MO’KHa, 00 B MPOTUBHOMY pasl IIeid MPOolEeC JT0BEIACHb
OyB Ou HeckiHueHHUM. OTXe, CIiJi MEBHY KIJIbKICTh BHUCIOBJIEHb Y
reoMeTpii NPUMHATH 0€3 JOBEAEHHS ICTUHOCTI iX.

BucnosieHHs, ki TpUAMaOTbCS B reoMeTpii 0e3 OBEICHHS SK
BUXIJIHI, HA3WBAIOTh AaKClOMaMH TreoMeTpii. ICTHHHICTH YCIX I1HIIUX
BUCJIOBJICHB JIOBOJISATH MOCIIJOBHUMH MIpKyBaHHSIMU 0€3 BUKOPHUCTAHHS
1HTYI111 @00 TOCTITHUX JaHUX.

['eomeTpuuny irypy, reoMmeTpuyHe TiJ0 AICTAlOTh B PE3yJIbTarTi
a0OcTparyBaHHs BIJI yCIX BJIACTMBOCTEH pealbHUX O00'€KTIB, KpiM
po3MipiB 1 (opmu. TBepkeHHs, 5K (OPMYIIOOTH 1 JAOBOJATH B

reOMETpii, CTOCYIOThCA TeoMeTpuuHux @iryp. OTKe, OCKIUIbKH
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r€OMETPUYHI TIOHATTS W TBEPJIPKCHHSI MAIOTh aOCTPaKTHUIN XapakTep, TO
BCIO T€OMETPII0 MOKHA MTOOY1yBaTH JIOT1YHO, CIUPAIOYUCh HA HEBEJIUKY
KiJIbKICTh OCHOBHHUX ITOHSTH 1 aKC1OM.

Jloriuna moOy1oBa reoMeTpii MoJsArae B TOMy, IIIO:
nepeiuyoThesi 0€3 0O3HaUYCHHS OCHOBHI (BUX1[H1) T€OMETPUYHI MOHST-
Ts (00'€KTH 1 BIIHOIIICHHSI MK HUMU);
3a JOTIOMOTOI) OCHOBHMX MOHSITh O3HAYAIOTHCS BCl 1HIII T€OMETPUYHI
TOHSATTS;

(hOpPMYITIOIOTECS aKCIOMHU;
Ha OCHOBI1 aKC1OM 1 03HAYEHb JIOBOJSATHCS HACTYITHI T€OMETPHUYHI TBEP-
JOKEHHS.

Meroa noOynoBH reoMeTpili 3a TaKOK CXEMOK Ha3MBAETHCS
akciomamuuynum abo O0edyKmueHuM, OCKIJIBKM B HbOMY ICTOTHY POJIb
JUIsl yMOBHUBO/IB BIJITpatoTh CHOPMYIbOBAHI aKCIOMHU.

AKciomHu, SIKi pO3KPUBAIOTh 3MICT MEBHOIO MOHATTS, 00'€IHYIOTh
B OJHY Ipyny. Takum 4YMHOM, aKCIOMHU T'€OMETpii YTBOPIOIOTH KiJIbKa
rpyn. Tak, 1e “akcioMM HaJeXHOCTI”, “aKCloMHU MOPSAAKY”’, “‘aKcioMu
Mipu” Ta 1HIII.

3a3HaunMoO, IO JJIsl JIOT1YHOI MOOYyJOBU OJHIET ¥ Tiel camoi
reOMETPii MOKHA CKJIACTH Pi3HI CYKYMHOCTI aKCIOM SIK 32 KUIBKICTIO, TaK
1 32 3MICTOM, 3aJIe’)KHO BiJl BUOOPY OCHOBHHUX 00'ekTiB reometpii. [Ipu
IbOMY HEOOXIJIHO W JIOCTaTHhO, OO0 CYKYIHICTh aKCiOM yTBOpIOBaja
CUCTEMY aKC1OM.

Cucmemoro akciom Ha3UBAaIOTh TaKy CYKYIHICTb akKciom, siKa

3a7J0BOJIb-HSI€ YMOBH: HECYIIEPEUHOCTI, HE3aJIC)KHOCTI, IOBHOTH.
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YMoOBa HeCcynepeyHOCT] NOJISIrae B TOMY, 11100:

1) cepem akciomMm [aHOi CYKymHOCTI HE OyJI0 TBEPIKEHbD,
CyHEepPEWIMBUX OJHE OJHOMY;

2) cepea TBEpKEHb, JIOBEACHHWX HAa OCHOBlI BHOpaHUX aKCioM, HE
OyJ0 cynmepewnBUX K MiX CO00I0, TaK 1 CyNEepeuIuBUX SKii-HEOYIb
aKcioMi;

3) Oyna BIEBHEHICTh, IO ¥ MPU JATBIIOMY PO3BUTKY T€OMETpli Ha
OCHOB1 JIaHOi CYKYMHOCTI aKCcioM H€ OYyIyTh BUBEIICHI TBEPKCHHS,
CynepewInBl sKiii-HeOyab akcioMi abo SKOMY-HEOYyZlb TBEPJKCHHIO,
JIOBEJICHOMY paHillIe.

AKclOMa Ha3MBAETHCS HE3AJEKHOIO B1Jl YCIX 1HIIMX aKCIOM JIaHO1
CHUCTEMH, SIKIII0O BOHA HE € JIOTIYHUM HACIIAKOM IHIIUX aKCiOM IIi€l
CUCTEMH. YMOBa HE3AJICKHOCTI BUMarae, mo0 Ko)KHa akcioMa CHCTEMU
OyJia HE3aJIEKHOIO BiJ PEIITH 11 aKCiOM. SIKIIO CTABUTHCA MUTAHHS MPO
HE3aJICKHICTh JIEIKOi CUCTEMH aKCiOM, TO MaloTh Ha yBa3l, 110 BOHA
HeCylnepewinBa. YMOBY HE3aJ€KHOCTI 1€ Ha3WBAalOTh YMOBOIO
MIHIMaJIbHOCT1 aKC1OM y CUCTEMI.

YMOBa TOBHOTH CHCTEMHM aKCIOM BHMAarae, o0 akcioM Yy
BUOpaHill CyKYMHOCTI OYyJIO JOCTAaTHBO JJIsl JIOTIYHOTO OOTPYHTYBaHHS
BCIX TBEP/KEHb FEOMETPIi.

JloBeZicHHST Ha3BaHMX YMOB, SKHM IIOBHHHa 3aJI0BOJIBHSATH
CHUCTE€Ma aKCiOM, BUKOHYETHCS 3a JIONMIOMOIr0I0 MOOYJI0OBH 1HTEpIIpeTarlii
I[l€i CUCTEMH aKCioM Ha 0a3l 1HIIOT HAyKH, HECYNEPEUIMBICTh SKOI BiKE

IOBEJIEHO.
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1.3. IcTopuyHi BiIOMOCTi PO PO3BUTOK

AKCIOMATHYHOT0 METOY B reoMeTpii

PO3BUTOK akCIOMAaTUYHOTO METOAY B reoMmeTpii OyB JOBIUM i
ckianguuM. Ilepiiorw 1 10CUTh BAAJIOK Ha TOM 4ac CHpoOOr0 JIOTIYHO
nobynyBatu reometpito OyB TBip EBkiima “Ilouatku™, sikuil Bimirpan
BU3HAUYHY POJib y po3BUTKy reomerpii. “Tlouarku” EBkiina
MOYMHAIOTHCS 3 0O3HAYECHb T€OMETPUYHUX MOHSTH (00'ekTiB). [Ipu 1ipoMy
€BKJIIT HE BUIJIAB OCHOBHI IOHSTTS, a HaMaraBCs O3HAYUTU BCl
noHATTs. Tak, y HbOTO € Taki Ba 03HauYC€HHsS TOUkH: “Touka € Te, 10 He
Mae yacTuH’ 1 “Mexa diHli — CyTh TOYKM . AHAJOTIYHI ¥ O3HAYEHHS
miuii: “JIiHiA € Te, mo Mae noBxuHY 1 “Mexi noBepxHi — minii”. e mo
CyTl HE O3HAYCHHS, a IMOSACHEHHS TOro, SKUH KOHKPETHUH 3MICT
BKJIQJA€ThCS B TMOHATTA “Touka”, “miHig”, “npsama” Ta iH. OTxe, y
EBKiizia BC1 reOMETpUYHI MOHATTS MalOTh KOHKPETHHUH 3MICT 1 Ie 0
GbopMyITIOBaHHS aKCIOM BBAXKAIOTHCS BIJIOMUMU JIESIKI BIACTUBOCTI IIUX
00'eKTIB.

Takuit mMeTon MOOYJIOBH TE€OMETpPli, KOJIU BCIM T€OMETPUYHUM
00'€eKTaM HaJAa€ThC KOHKPETHUM 3MICT 1 aKCIOMH 3'ICOBYIOTH 1XHI
OCHOBHI  BJIACTUBOCTI, HAa3MBA€THCS 3MICTOBHUM aKCIOMAaTHYHUM
MetogoM. Takum umHoMm, y “Ilouatkax” EBkmiza reometpito OyIio
BUKJIQJICHO K 3MICTOBHY aKCIOMaTHYHY TEOPIIO.

3MICTOBHUN aKCIOMaTUYHUUA METOJ| AOMIHYBaB y T€OMETpii 110
cepenunn XIX cr. Ha moyatky XIX cr. (1826 p.) BenMKUi poCiiChKUiA
reomeTp M.I.JIoGaueBchkuii (1792 — 1856) BiikpUB HOBY, HEEBKIIAOBY
reoMmeTpito. Bin 3aMiHuB akcioMmy napanenbHocTi EBKiifa (uepe3 Touky

A, siKa He HAJICKUTh NPSAMIN a 1 JISKUTh 3 HEIO B OJIHIN TJIOIIUHI, MOXHA
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IIPOBECTH HE OLNIbIIE SIK OJHY MPSMY, IO HE MEePETHUHAE JaHy MPsAMY a)

IHIIIOI0O ~ aKCIOMOIO, SIKY Ha3UBalOTh  aKCIOMOIO  NAPALeNlbHOCHI
Jlobauescvkoeo (Uepe3 TOUKY A, iKa He HANICKUTh NMPSIMIA @ y IUIOLIHHI,
[0 HUMU BHU3HAYAETHCS, MOXKHA MPOBECTU HE MEHIIIE JIBOX MPSAMUX, K1
HE MEePEeTUHAIOTH JaHy MPsMY).

[Toctano muTaHHs MPO Te, KA XK 'eOMEeTpisl ICTUHHA. BusiBuiocs,
o 3aco0aMu 3MICTOBHOTO aKCIOMAaTMYHOTO METOJly Ha OCHOBI
akciomatuku “TlouatkiB” EBKJIijia po3B'a3aTH 11€¢ MUTAaHHS HEMOXJIUBO.
Y mpamsgx HimMenpkoro wmarematuka J[.I'inpOepra, 1TamiichbKOTO
maremartuka M.Iliepi, pociiicbkkoro mMaremaruka B.®.Karana Ha Mexi
XIX — XX cr. 0yJI0O CTBOPEHO aKCIOMAaTUYHUM METO/JI, IKUM Ha BIIMIHY
B1Jl 3MICTOBHOI'O Ha3Baju HamiBpopMaibHUM. Bynu CTBOpEH1 TpU pi3HI
PIBHOTIPaBHI CUCTEMHU aKCiOM, SIKI MOYHA MOKJIACTH B OCHOBY JIOT14HOI
OoynoBu reomeTpii EBKitia.

HaniBpopmanbHuii akCiOMaTUYHUM METOJ XapaKTEePU3YETHCS
THUM, II0 OCHOBHUM TOHSITTSIM HE HAMAEThCA KOHKPETHOTO 3MICTY, iX
npuiiMaroTh 0e3 o3HaueHHsA. OCHOBHUM 00'€eKTaM MOXHA HaJaTH Pi3HUX
TAyMadeHb, TOOTO 3a JOMOMOIOK CHCTEMH aKCIOM CYKYITHICTh
OCHOBHUX TOHATh MOXXHA O3HAYUTH MO-pi3HOMY. HamiBpopmanbHuii
aKCIOMaTUYHHMM METOJ Ha3MBaIOTh € aKCIOMaTUYHUM METOJI0M
noOy10BU reoOMeTpii.

Ha nmouatky XX cT. HiMeubkuid matemaTuk J[.I'ias0epT cTBOpUB
Tak 3BaHui GopMabHUN akCioOMaTUYHHUN MeToA. BiH BipI3HAETHCS Bijl
HamB)OPMAILHOTO THM, II0 B HHOMY (OpMali30BaHUN caM TIPOIEeC

JIOBEJICHHS, TOOTO MOBHWHHI OyTH BKa3aH1 TOYHO MpaBujia BUBEIACHHS, 3a
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SKMMH 3 aKCIOM JIICTalOTh TEOPEMH, 1 BCl TBEPKEHHSI T€OpIli MOBUHHI

OyTH MOJIaH1 B CUMBOJIIUHIN (opMi.

2. 'eoMeTpuuHi MO0y 10BH HA MJIOUIUHI
2.1. HalinpocrTimii Ta 0CHOBHI reoMeTpH4Hi MO0OY10BH
HUPKYJIEM I JIHINKOI0

3amaui Ha MOOYIOBY TeoMETpUYHUX Giryp Ha IUIONIMHI
BIJIIFPAOTh BEJUKY POJIb NIPU BUBUCHHI MAaTeMAaTHKU. Y KOXXHIN 3aaadi
Ha TOoOynoBY ¢irypu Tpeba 3a HaHUMH 11 eJIeMEHTaMH 3HAWTH 1HIII
(urykaHi) €JIeMEHTH, SKi TepeOyBarOTh OJWH JIO OJHOTO 1 J0 JaHUX
€JIEMEHTIB y TEBHUX CIIBBIAHOMIEHHAX 1 SIKI MOXKHA MOOyAyBaTu 3a
JIOTIOMOTOI0 TIEBHUX KPECISIPCHKUX IHCTPYMEHTIB.

['eomeTpuuHi MOOYA0BY MPUBEPTAIH YBary MaTeMaTHKIB 3 JaBHIX
yaciB. ¥ CrapoaaHiii I'pertii B VI — V cT. 10 H.€. B Iep10] CTAHOBJICHHS
reoMeTpii Ik HaykKu Takl noOyaoBu BUKoHyBaiH Ilidarop 1 floro yuHi,
I'inmokpar, ITnaton, EBkimin, Apximen ta 1H. [Ipu po3s'sizyBaHHI 3ama4
Ha TOOYJIOBY BOHM BiJJaBajiyd TNepeBary LUPKYJO Ta miHidmL. [g
Tpaaulis 30epiraeTbCsi i CbOroAHI.

3agaua Ha TOOYAOBY WMUPKYJEM 1 JIHIAKOIO BBAXKAETHCA
PO3B'A3aHOI0, SKIIO BOHA 3BEJICHA JI0 BUKOHAHHS CKIHUEHHOrO 4HCIa
€JIEMEHTApPHUX OIllepailiii, BUKOHYBAaHUX IUPKYJEM 1 JiHIAKO0. Taki
€JIEMEHTapHI omepauli 1€ HAa3UBalOTh HAUNPOCMIWUMU N00YO008aAMU
(HIT). Buxonsguu 3 MOXKJIMBOCTEW LUPKYJS 1 JIHIMKKA, MOYKHA Ha3BaTU
TaKi HalmpoCTilI MO0y 10BH.

HII:. IToOynyBaTu mpomiHb, SIKIIO JaHO a00 moOyJ0BaHO JIBI HOTO

TOYKHU — IIOYATOK 1 JOBUIbHA HOTO TOYKA.
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HII,. TloOynyBatu Bigpi30K, SKIIO JaHO a00 MOOyI0BaHO MOro KiH-

IIEB1 TOYKH.

HIIs. IToOyayBaTu npsiMy, SIKIIO JaHO a00 moOy10BaHO JBi JOBLIbHI
11 TOUKH.

HIIs IloOynyBaTu KO0, SKIIO JAaHO a00 MOOYyJI0BaHO TPU TOYKH,
0JIHA 3 SIKUX € IIEHTPOM, a JB1 1HII — KIHIIMH pajiiyca I[boro KoJa.

HIIs. IloOyayBatu ayry Koja, SKIIO JAaHO a0o IMOOyJ0BaHO TpH
TOYKH, OJHA 3 SIKUX € IIEHTPOM KO0JIa, a AB1 1HIII — KIHI[IMHU JyTH.

HIles. IToOynyBaTu TOYKY MEPETHUHY ABOX JaHUX a00 MOOYJAOBaHUX
He-TIapaJieIbHUX MPSIMHUX.

HII;. [ToOyayBaTt TOYKH MEPETUHY JAaHUX a00 MOOYAOBaHUX MPSIMOT
1 KoJIa.

HIIs. IloOyayBaT TOYKM MEPETHHY AaHMX a00 MOOYIOBAHMX JIBOX
HE-KOHIIEHTPUYHUX KIJI.

HIls. IToOyayBaTu (B34TH) TOUYKY, HAJICKHY JlaHiii ab0 moOyoBaHii
¢irypi.

HI1o. [ToOynyBaTu (B3sITH) TOUKY, HE HaJICXKHY JaHiil abo mooOyioBa-
Hil Dirypi.

3Be/ICHHS CKJIQJHINIUX 3ajad Ha TMOOYyJ0BY 10 BHUKOHAHHSA
nepeiyeHnx Mnodya0B JOCUTh TPYAOMICTKE, 3aiiMae OaraTo 4acy, TOMY
MpakTUYHO 3a7adyy Ha TMOOyJAOBY 3BOJATH HE [0 €JIEMEHTapHUX
oreparliiid, a 40 IEBHOTO YKCJIA ACIKUX BIJIOMHUX 3a/1a4 Ha MOOYA0BY, SK1
HA3MBAaIOTh OCHOBHUMHU 33/1auaMu Ha MOOY0BY IIUPKYJIEM 1 JIIHIHWKOIO.
Hazsemo Taki ocrosui nooyoosu (OIl).

OIl:. [TobynyBaTu BiApi30K, U0 TOPIBHIOE TAHOMY BiJIPI3KY,

OIl:. I[ToOyayBatu KyT, III0 TOPIBHIOE TaHOMY KYTY.
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OIls. ITogumuTu qaHui BiAPi30K HABITIJ.

OI1s. IToaimuTy JaHW# KyT HABMLJI.

OIls. IIpoBecTu yepe3 aHy TOUYKY MPSIMY, MEPHEHIUKYISIPHY 10 JaHO1
MPSAMOI, SKIIO

a) JaHa TOYKa JIKUTh HA JTaHIM IpsAMiii;

0) laHa TOYKa HE JICKUTh Ha AaH1N MPSIMIH.

OlIls. [IpoBecTu uepe3 AaHy TOUKY OpsIMY, TapajieabHy JaH1i MpsiMiii.

OIl7. IToOyayBaTH TPUKYTHHK 32 TPhOMA CTOPOHAMH.

OIls. [ToOyayBaTH TPUKYTHHK 3a IBOMA CTOPOHAMHM 1 KYTOM M1XK HUMH.

OIls. IToOyayBaTH TPUKYTHUK 3a CTOPOHOIO 1 MPUJIETJIMMU JI0 HEl IBoMa
KyTamH.

OIlw. IloOyayBaTu npsIMOKYTHUM TPUKYTHHK 3a TIIOTEHY30l0 1
KaTETOM.

OIl1:. [ToOyayBaty ONpsIMOKYTHUM TPUKYTHHUK 3a TINMOTEHY30l0 1 TOCT-
PUM KyTOM.

OIl12. [ToOyayBaTu K010, BOMCAHE B JAHUM TPUKYTHUK.

OlIl13. [ToOyayBaTH KOJ0, ONKMCAHE HABKOJIO TAHOTO TPUKYTHHUKA.

OIl14. IToOynyBaTH JOTHYHI, MPOBEJICH] 3 AaHOT TOYKH 10 JAHOTO KOJa.

OIl1s. [ToOyayBaTH cijibHI TOTUYHI 10 JBOX JAHUX KiJl.

[lepmr HiX po3B's3yBaTH 3ajadl Ha MOOYAOBY, HEOOXITHO
CIIOYaTKy BIIEBHUTHCS, IO JAHUX EJIEMEHTIB JOCUTH JJIsi BUKOHAHHS
noOyI0BH, TOOTO BCTAHOBUTH, UM 3ajla4a BU3HAUCHA, HEBU3HAUYCHA, YU
nepeBrM3HaueHa. Ha mpakTuii, sSK nOpaBwio, 3ajadl Ha IOOYAOBY
BU3HAuUCHI. 3a7a4ya Ha MOOYJA0BY (IrypH, MOJOKEHHS KO Ha TIOIIUHI
BU3HAYAETHCS il # TOYKamMH, OyJe BHU3HAYEHOIO, SIKIIIO B YMOBI MaeMO

2n — 3 nmanux. lle TBepmKEHHS MOXKHA MOSCHUTH TaK. 3 7 TOYOK, IO
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BU3HAYAIOTh IMOJIOKEHHsS (GIrypH, Bi3bMEMO JBI: OJIHY 3a IIOYaTOK
CUCTEMH KOOPAMHAT, a yepe3 APYry IPOBEIEMO OJIHY 3 OCEM KOOPAUHAT.
3a MoYaToK KOOpAMHAT MOXKHA B3SITU JOBUIbHY TOYKY IITyKaHOi (Pirypu,
a TIOJIO’KEHHSI APYroi TOYKM Ha OCl BU3HAYAETHCA OJIHIEI0 YMOBOIO — ii
KOOPAMHATOI (YUCIIOM). 3aMUIIAETHCS 1IE 7 — 2 TOUKH QIrypH, KOKHA 3
SKUX BU3HAYAETHCS IBOMA YMOBaMH (KOOpAMHATAMU IIMX TOYOK). OTKe,
JUTSl BU3HAYCHHSI TOJIOKEHHS BCIX ICTOTHUX TOYOK (irypu Tpebda 2(n —
2) +1=2n-3 ymoBu.

Hampukian, TpUKYTHHK BH3HAYAETHCA TPhOMA €JIEMEHTAMU
(BepmmHamu; cropoHamu), ToO6T0 n=3. Tomy mua moOyI0BU
TpUKyTHHKa Tpeba wmatu 2:3 -3 =3 gaHuUX CJIEeMEHTH; I
YOTUPUKYTHHUKA /1 = 4, TOMY JJI1 TOOYJIOBH JIOBUIBHOTO YOTHPUKYTHUKA
Tpeba Matu 24 —3 =15 pgaHmX, I N'SITUKyTHUKA 2-5 — 3 =7 maHuX
€JIEMEHTIB 1 T. 1.

IcHye KiJIbKa cxeM po3B'si3yBaHHs 3a7a4l Ha MoOy0By. HaibOib1m
TpaauuiitHoo, BUpoOsieHoto 1mie B CraponaBHii ['pemii, € cxema 3
JoTUPhOX eTamiB: 1) anam3; 2) mnoOynoBa; 3) pAoBeneHHs; 4)
JTOCHIKEHHA.

B aHaimi3i Ha OCHOBI BIJJOMHUX 3 TE€OpIi TEOPEM 1 BIIACTUBOCTEMN
BCTAHOBJIIOIOTHCS 3aJI€KHOCTI MK JAHUMHU 1 IIYKaHUMHU €JIeMEHTaMU
¢birypu 3 MEeTOI0 BiAIIyKaHHSA crocoOy po3B's3aHHs 3adadi. g 11p0r0
MPUITYCKAaIOTh, IO 3ajJaya pO3B'si3aHa, BUKOHYIOTh PUCYHOK IIYKaHOI
¢birypu “Big pyku’. 3a IIMM PUCYHKOM BCTaHOBJIIOIOTH B3a€MO3B'S3KU
MDK JaHUMH 1 IIYKaHUMH €JIEMEHTaMH, 3'ACOBYIOTH IIOCIIIOBHICTD

noOy10B, sIKI IPUBOJIATH 10 PO3B'SI3aHHS 3a]1a4l.
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[ToOynoBa mossirae B MOCHIIOBHOMY TEpENiKy 1 BHUKOHAHHI
MPOCTIIIMX 1 OCHOBHUX MOOY/I0B, HAMIYEHUX B aHai3l.

JloBeicHHS 32 CBOIM JIOTTYHUM 3MICTOM — 1I€ €Tar, 00CpHEHUH J10
aHaji3y: HEOOXITHO BCTAHOBHTH, IO MoOya0oBaHa (pirypa 3aJ0BOJIbHSIE
BC1 YMOBH 3ajayi.

JlociipKeHHSI TIoJIsITae B 3'sICYBaHHI MTUTAHHS 9 MIPU OYb-IKOMY
BHOOpI JaHUX 3a/Jada Ma€ PO3B'A30K, a TAKOXK IMPO UYHUCIIO PI3HUX PO3-
B'SI3KIB 3a]1a4l.

[Ipu BU3HAUCHHI YKCIIa PO3B'S3KIB PO3PIZHAIOTH JBAa THIHU 3a/1a4
Ha 1oOymoBy. SKmio B 3a/madl BUMAara€ThbCs BCTAHOBUTH TIOJIOKEHHS
nrykanoi (irypu BIIHOCHO JaHUX, TO ToOymoBaHi 1Bl (irypw, ski
33JI0OBOJIBHSIFOTh  YMOBY 3aj/ladi, aj€ MarTh pPI3HE PO3MIIICHHS,
BBA)KAIOTHCS PI3HUMHU 1 TOJI, KOJW BOHM PIBHI. SIKIIO XK IMOJOXKEHHS
1IykaHoi (Irypu BiIHOCHO JaHUX HE BIJITPa€ poJl, TO MOOYA0BaHI piBHI
¢birypu, £K1 3aJ0BOJBHSIOTH YMOBHM 3aJadi, BBaXKAIOTHCA OJHUM
PO3B'SI3KOM.

Has3Bana cxema po3B'si3yBaHHsS 3ajladi Ha MOOYJOBY HE €JWHA.
[Homi mocHimpKeHHST JOINJBHO MPOBECTU MICHA aHajizy, B JESIKHUX
3a7a4ax aHali3 00'€IHYIOTh 3 MOOYI0BOIO.

Hagpenemo psia nmpukiagis.

3amaya 1. IToOyayBarm mormuHy jgo maHoro koja (O; R), ska
MPOXOJIUTh YEPEB JaHy 1032 KOJIOM TOUKY M.

PosB'sizanns. Auaniz. [Ipunyctrmo, 1o 3ajgada po3B'sizaHa: npsama
@ TPOXOJUTH Yepe3 Touky M i gotukaerhbes a0 koaa (O; R) y Touri A4

(puc. 84). 3amaya 3BOAUTHCA M0 MOOYIOBH TOYKH A. OCKUIbKU
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Z MAO =90°, to0TO 3 mrykaHoi TOouku A Biapizok OM BUIHO Tif

IPSIMUM KyTOM, TO TOUKa 4 HAJIEKUTh KOy, MOOYI0BAHOMY Ha BIAPI3KY
OM, six Ha J1amMeTpi, 1 JaHOMY KOJTy.

llob6yoosa:

npoBoaumo npsmy MO,

oynyemo cepenuny C Biapizka MO;

npoBoauMo koio (C; MC) i mo3nauaemo Touku A i B 1oro
MEePETUHY TaHUM KOJIOM;

npoBoguMo Tipsimi MA 1 MB — mykani fotuusi (puc. 85).

Jloseoenns. 3a mobynooro £ MAO =~/ MBO =90°, Tomy
OA L MA i OB 1 MB, a otxe, MA i MB — gotnuni g0 koaa (O; R).

Hocnioocenns. 3amada Ma€e po3B'sI3KU JuIIe TOJi, Koiau koio (C,
MC) mae CIiibHI TOYKH 3 JaHUM KOJOM. YHCII0 PO3B'S3KIB IOPIBHIOE
YUCITY CIUIBHUX TOYOK IIUX K1JI. MOXKJIMBI TaKl BUTIAJIKH.

I. OM >R (touka M — 3oBHimHs). Toai xkona (O; R) i (C; MC)
NEePETUHAIOTHCS B JIBOX Toukax. OTKe, MOKHA MPOBECTHU 1Bl JOTUYHI
(1Ba po3B'sI3KN);

Il. OM =R (Touka M nexwuts Ha xoii (puc. 86)). Toxi xomno (C;
MC) notukaetncs 10 kona (O; R). Kona MaroTh oqHy CHiibHY TOUKY M.
O1xe, icHye oHa 10TUYHA (OJUH PO3B'SI30K).

I1l. OM <R (touka M — BHyTpimHs). Toxi 3amaya HE Mae
po3B's3Ky, 00 JdaHEe KOJIO | KOjo, MoOyaoBaHe Ha Biapizky OM sk Ha

JiaMeTpl, He MOXKYTh MaTH CIIJIBHUX TOYOK.



Puc. 84 Puc. 85
Puc. 86

3agaua 2. IloOymyBaTu cCHijbHI 30BHIIIHI JOTHYHI O JBOX
JAHUX HEKOHIICHTPUYHUX KIJI.

Po3B'a3anns. Auaniz. IlpunyctuMo, o 3ajada po3B's3aHa: npsMa

AB € cHibHOIO 30BHIIIHBO JOTHYHOIO ABOX JaHuX Kil (O1; R1) i (O2;

R2) (puc. 87). Ilpu Ri >R, nposeaeMo koo (O1; 01C), ne O1C =Ry —
R2, 1 moodyayemo notuuni O2C 1 O2C1 10 HbOTO 3 Touku (2 (3amayda 1).
AC = B0O2,=R3, AC|| BO2, tomy ABO,C — TUpSIMOKyTHHK, a TOMY W
AB = CO,. Maemo O1C 1 O2C. 014 L AB. O1xe, A A1eKUTh Ha MPOJIOB-
xenHi 01C 1 Ha koii (O1; R1). ITo6ynysasiu notuuny O.C, 3HaineMo i
TOYKY A, a TOTIM — 1 TOUKY B.

Ilobyoosa:

oynyemo kojo (O1; O1C), ne O1C = R1 — Rz (nuB. puc. 87);

npoBoauMo goTudHy O2C 1o moOymoBaHOro Koja 3 Touku O,

3HAaXOJIMMO TOUKY A sik epetuH komna (O1; R1) 3 O1C;

3HAaXOJMMO TOYKY B sk mepeTud koja (O2; Rz2) 3 028, ne O3B ||
014;

IIPOBOJUMO AB — IIyKaHy 30BHIIIHIO T0THYHY Kil (O1; R1) 1 (O2;
R2).

Jloseoenns. CrnpaBeqnuBiCTh MOOYJIOBH BUIUIMBAE 3 MIPKYyBaHb,

MPOBEJICHUX B aHaI131.
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Jocnioocenns. MOXNIUBI Pi3HI BUMAAKA PO3MIIMIEHHS KT 1
BEJIMUUHM TXHIX PajiycCiB.

R >R, 1 KOJIO MEHIIIOTO pajiiyca 3HAXOJUTHCA I103a

[. Hexau
KoJia OutbIIoro pamaiyca. Toxal 3 Touku (J2 MOYKHA TIPOBECTH JB1 JOTHYHI
1o kona (O1; R1 — R2), a ToMy iCHYIOTh /1Bl 30BHIIIHI JOTUYHI JAHUX KiJ
(muB. puc. 87).

II. Hexait Ri =R, Toal ToukaMu JOTHKY 3 30BHIIIHIMU
JTOTUYHUMU OYyJyTh TOYKH MEPETUHY KUI 3 MEPHNEHIUKYIIIpaMU 10 JiHIi
LEHTPIB, TPOBEJCHUMU YEPE3 LICHTPH Kia (puc. §88).

[II. Hexaii koja MarOTh BHYTpIIIHINA TOTUK. TOMI BOHM MarOTh

OJIHY 30BHIIIHIO JOTHUYHY, SIKa MPOXOJUTh YEPE3 IXHIO TOUKY HOTHUKY

NEPIEeHINKYIISPHO 10 JIiHIT HEeHTpiB (puc, 89).

H)
Puc. 85 Puc. 88

IV. Hexaili xoy1a MaroTh 30BHIIIHIN JOTUK. T0l MaeMO BHUITAIOK |

a6o II.

V. Hexaii oiHe KOO JISKUTh BCEpEaUHI Apyroro koja. Toxai He
MOHa MOOYyBaTH CHIJIBHOI JOTUYHOI.

3amaua 3. IloOyayBaTu cHuIbHY BHYTPIIIHIO AOTHUYHY 0 JABOX
naHux Kin. PosB'szanHs.  Auaniz. Ilpunyctumo, 10  CHUTHHOIO
BHYTPIIIHBOIO JOTHYHOIO ABOX AaHuX kil (O1; R1) 1 (O2; R2) € npsima AB
(puc. 90). IIposenemo koio (O1; R3), ne R3= O1C = Ry + Ry, 1 3 Touku
O2 mobynyemo notuuHi 10 HBOTO: O2C 1 O2C1. Tomi AC = O2B = Ry,
01C L AB,. 01C L COy, tomy ACO2B — mnpsmokytauk 1 A € 0O1C,

AC || BO2. Otxe, nobyayBapim gotuany O2C 3 Touku O 1o kona (Ox;
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R3), 3HaiIeMO TOYKH JOTUKY A 1 B BHYTPIIIHBOI JOTUYHOI AB 10 TaHHMX

K1JI.

A

Puc. 90

Ilobyoosa:
oynyemo koo (O1; R3), ae Rs3= O1C = R1 + Rz ([{uB. puc. 90);

npoBo MO J0TUYHY OJ2C 110 HBOTO;

3HAaXOJMMO TOUKY A sik mepetun kona (O1; R1) 3 O1C;

3HaXOJIMMO TOYKY JMOTUKY B sik mepetuH koja (O2; R2) 3 AB, ne
AB || CO;

NPOBOJIUMO AB — 1IyKaHy BHYTPILIHIO JOTUYHY AaHuX Kin (O;
Rl) 1 (02; Rz).

Jlogedenns. CripaBeqJIUBICTh MOOYAOBU BUIUIUBAE 3 MIPKYBaHb,
POBEACHUX B aHAJI31.

Jlocnioocenns.

I. 3agaua He Mae pO3B'SA3KIB, SKIIO KOJa MEPETUHAIOTHCA abo
OJIHE 3 HUX JIEXKHUTb BCEPEIUHI IPYTOro.

II. 3amaya Mae oAWH PO3B'A30K, SKIIO JaHI KOJa JOTHUKAIOTHCS
30BHI; BHYTPIIIHBOIO JIOTUYHOIO MpPHU LbOMY OyJe mpsimMa, MpoBelCHA
Yyepe3 TOUKY JTOTUKY KUT MEePIEeHAUKYIISIPHO J0 JIiHi1 eHTpiB (puc. 91).

I1l. ¥V BCiX 1HIIKUX BUIMAAKax PO3MIIIECHHS AaHUX KIJ 3a7a4ya Mae
JIBa PO3B'SI3KM, TOOTO O KUT MOXHA IMPOBECTU JB1 Pi3HI BHYTPIIIHI

notuyHi (puc. 90, 92).
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3amaya 4. Y K00 BIUCATH TPUKYTHUK 3 OCHOBOIO @ 1 MEiaHOIO
mb, IIPOBEJICHOIO J0 OJIHIET 3 HEBIJOMUX CTOPIH.

Po3B' s3annsi. Awaniz. Ilpunyctumo, mo TpukyTHuk ABC 3

OCHOBOKO @ i MemiaHor b = AD BhmcaHo B KOO (O; R) (puc. 93).
Po3B'13aHHs 3a1a41 3BOAUTHCA 10 3HAaXOKeHHS Touku D. Maemo AD =
DC. Tomy OD 1 AC, to6T10 3 Touku D Bigpizox OC BUIHO M1 OPSIMUAM

kyToM. OTxe, Touka D nexuTs Ha Ko, modymoBaHomMy Ha Biapizky OC

sk Ha giametpi. Kpim Toro, Touka D nexuts Ha koini (B; mb). Tomy
OC
Touky D MOkHa 3HAWTH SIK TOUKY MEPETUHY K11 (B; rnb) i(01;, 2),ne

01 — cepenuna Bizpizka OC.

a
l l Punc. 91

llobyoosa:

oynyemo xopay BC = a y nanomy koJi (auB. puc. 93);

3HangeMo cepenuny Oi Biapizka OC; Oyayemo kona (B; mb) 1
oc
(O1; 2 )ino3nauaemo yepe3 D Touky mepeTHHy ix;
nposeneMo mnpsmy CD no meperuHy 3 maHuM KOJIOM Yy TOYIN A.

Tpukytank ABC — mykaHuii.
Loseoenns. OD = My ODLAC - 3a noOyJ0BOI0, TOMY

AD = DC. Otxe, AD = My _ mepiana Tpukytanka ABC; BC =a — 3a

nooyaoBorw. Bepummau 4, B 1 C nexarb Ha gaHoMmy koii. OTxe,
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nobynoBanuii TpukyTHUK ABC 3a10BoJIbHSIE BCl YMOBH 3an1aui. A ABC —

HIYKAHUMU.
Jlocnioocenns

I. ITpu a > 2R 3aymava He Ma€ PO3B'A3KiB HE3AIEKHO Bif my

II. Hexait a = 2R; a) skmo R < My < 2R, TO po3B's3kamMu € ABa

piBHI IPSMOKYTHI TPUKYTHUKH, CUMETPUYHI BIAHOCHO OCHOBHM a = 2R

(puc. 94); 0) skio Mo< R a6o M >2R, To 3amaua Takok He Mmae
PO3B'SI3KIB.
OC
III. Hexai a <2R; a) sxmo koma (B; rnl0) 1 (O1; 7) MAaroTh

30BHIIIHIA JOTUK a00 BHYTPINIHIN (mb =BM a6o Mo = BN), To
MaTUMEMO OJIUH PO3B'A30K (OAMH TPUKYTHUK);

OC

0) skmo BM < My <BN, T0 xOMa (B: mb) i (O, 2)

nepeTuHaThes B ABOX Toukax D 1 D1, a Tomy € aB1 Touku A4 1 A1; OTKe,

ABC , TOOTO 3a/1aua Mae JIBa pO3B'ABKU (puC.

oc
93); B) sAKIIO My < BAM a60 Mo >BN, To kona (B; mIO) i(O01 2) mHe

i n1Ba TpukyTHUKU ABC 1

NEPETUHAIOTHCS 1 3a/1a4a HE MA€ PO3B'S3KY.
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2.2. OCHOBHI MeTOIM TeOMETPUYHUX MOOY/I0B

[Ipu po3B'sa3yBaHHI 3a/1a4 Ha TOOY/IOBY LIUPKYJIEM Ta JIIHIHKOIO 3aCTO-
COBYIOTbh TaKi METOJIH:
memoo ceomempuyrux micyb mowox (I'MT);
Memoo cumempii IOHOCHO NPSAMOI;
Memoo NOBOPOMY HABKOJIO MOUKU,;
Memoo cumempii 6IOHOCHO MOYKU,
Memoo napaieivbHo20 nepeHecetHs,

Memoo 2omomemii i nooibHocmi.

2.3. MeToa reoMeTpUYHUX MiClb TOYOK

l'eomempuunum micyem mo4oK Ha3uBalOTh (Qirypy, ska
CKJIQJJAEThCA 3 YCIX TOYOK IUIOLIMHU, SIKI MalOTh OJHY M Ty caMy IEBHY
BJIACTUBICTh, 1 TUIBKM 3 TakuxX TouoK. Po3p'sizatu 3amadyy Ha
3HAXO/DKEHHSI YCiX TOYOK, SIKI MalOTh 3aJaHy BJIACTUBICTb, O3HAuYa€e
3HAUTH PIirypy, BCl TOUKH AKOI MalOTh 3a3HaY€HY BJIACTUBICTb, 1 ’KOJIHA
TOYKA, 10 HE HAJIEXKUTH L1 Pirypi, 1i€l BIACTUBOCTI HE MaE.

s noBenenHst toro, mo ¢irypa F € mykanum I'MT, TpeOa
JIOBECTH, I1I0: BCl TOYKM 3HaijaeHoi ¢irypu F wmarote many
XapaKTEPUCTUYHY BIIACTUBICTD; KOXKHA TOUYKA, SIKA MA€ 1[I0 BIACTUBICTD,
HanexuTh Girypi F.

[3 mKUTbHOTO KypCcy MaTeMaTuKu Bigomi Taki npocTtimi ['MT:
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1) I'MT momwuHy, sKi JeXaTh Ha JaHid BIJACTaHI I' BIJl JaHOI TOYKHU

O, 110 JIeKUTh y JaHIM IUIOMIMHI, € KOJIO 3 IIEHTpoM y Toulll O 1 pazaly-
coM I.

2) I'MT nnonuHaM, BiACTaHb BIJ KOXKHOI 3 SKHUX J0 IEeBHOI TOuku O
1€ IUIOIUHU HE OUIbINa BiJ JaHOI BIJCTaHI I, € KPyr 3 LIEHTPOM Y
toutl O 1 pajiycom I.

3) I'MT nnonuHu, piBHOBIAAAIEHUX BiJ IBOX JaHUX TOYOK IlI€T TIO-
IIIUHH, € MPsIMa, SIKa IPOXOJAUTh Yepe3 CepeIMHY BiApi3Ka, IO CIIOJIyYae
JaH1 TOYKH, IEPIICHIUKYIISIPHO J0 HBHOTO.

4) TMT mnnomuHU, BIJACTaHb BiJ KOXKHOI 3 SIKMX /O JaHOi y IIIH
IUTOIIMHI TIPSAMOI OJIHAKOBa 1 JOPIBHIOE JaHOMY Biapi3Ky h, € mapa
NpsSIMUX, MapaJieIbHUX JaHId 1 PO3MIMIEHUX IO Pi3HI OOKW Bij HEi Ha
Bizcrani h.

5) I'MT nomuHu, piBHOBIAAAICHUX BiJl JBOX JAaHUX Y Ii¥ TUIOMIMHI
napajeabHUX MPSIMUX, € IPsIMa, SKa € IXHbOIO BICCIO CUMETPII.

6) I'MT miouwHu, pPIBHOBIAJNAJIEHUX BiJ CTOPIH AaHOrO Yy i
IJIONINHI KyTa, € O1CEKTpUca I[bOT0 KyTa.

7) I'MT nnomuHu, piBHOBIAAAICHUX BiJl JBOX JAaHUX Y I TUIOMIMHI
OpsSIMUX, 1[0 TEPETHUHAIOThCA, CKIQJAa€EThCI 3 JIBOX  B3AaEMHO
NEPHEHAUKYISIPHUX TPSIMUX, SKI € OICeKTpUCaMHU KyTiB, YTBOPEHUX
JTAHUMU TIPSIMUMU.

8) I'MT miomunm, 3 SKUX JaHUK Y 1M TUIONIKMHI BIAPI30K BUIHO T
PSIMUM KYTOM, € KOJIO, 1[0 Ma€ 1€ BIPI30K CBOIM J1aMETPOM.

9) I'MT nuiomuHM, 3 IKUX JaHUW y MM TUIOMMHI BIIPI30K AB BUIHO
M JaHUM KYTOM, BIIMIHHUM BIJ HYyJS 1 BiJl PO3rOpPHYTOrO KYyTa,

CKJIaJIA€ThCS 3 IBOX YT KUJI, CHMETPUYHHUX BIIHOCHO MpsiMOi 4B.
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MeToa reoMeTpUYHUX MICIb TOYOK 3PYYHO 3aCTOCOBYBATH 10

PO3B'I3yBaHHS 33/1a4 Ha TOOYJI0BY TOUOK (QITypH, SIKi € IEPETUHOM JIBOX
I'MT, 110 BU3Ha4arThCs: YMOBOIO 3aj1a4i. CyTh IbOI'O METOJTY IOJIATae B
TOMY, IO CIIOYATKy BiAKHAAIOTh OJIHY 3 YMOB 3ajadi 1 0yayots [MT,
AK€ 3aJ0BOJIBHSIE JPYry YMOBY; MOTIM BIIKUJAKOTH JPYTYy YMOBY 1
oynytoTh I'MT, sike 3a10BOJbHSIE TIepiry yMOBY. IlepeTun qBOX Takux
I'MT € 1mykaHOI TOYKOIO 200 1HIIIUM €JIEMEHTOM IIyKaHOi (hIrypHu.

IIpu posp'sizyBanHi 3agay metogaoM I'MT Tpeba BMITH Baajo

3I[iﬁCHIOB21TPI HaBCIACHY BHUIIC CXCEMY BH3HAYCHHSI KOHCTPYKTHBHHUX

I'MT.

2.4. Metoa cuMeTpii BITHOCHO npsiMoi

JIBi Touku M 1 M' Ha3UBaIOTLCI CUMEMPUYHUMU BIOHOCHO NPIAMOIL
P, SKIIO p NepneHauKysapHa 10 Biapizka MM' 1 nmpoxoauTs yepe3 iloro
cepeauny. KoxHa Touka TpsIMOi p BBAXKAETHCA CHUMETPUYHOK Ccama
coOl.

Cumempiero  naowunu  8IOHOCHO NpsAMOI p  Ha3UBAETHCS
MEPETBOPEHHS IUIOUIMHU, IPU AKOMY Oy/b-sKa TOYKA IJIOIIMHU B100-
paXkaeThbCsl HA TOUKY, CUMETPUYHY iK1 BiTHOCHO p. [Ipsima p HazuBaeTbCs
giccto cumempil.

OcbOBY CHMETpiIO 3 BICCIO p TO3HAYUMO dYepe3 Sp. 3amuc
Sp(M) = M' o3naudae: Touka M’ — oOpa3 Touku M mpu 0ChOBIH CHMETPIT 3
Biccto p. OcbOoBa CUMETPIs MOBHICTIO BU3HAYAETHCS 3aBJaHHAM abo0 OcCi
cuMeTpii, abo OJiHi€l MapW BIANOBIAHUX TOYOK, ab0 JBOX PIZHUX
MMOJBIHHNX TOYOK.

Bracmusocmi cumempii 8ionocro npsamoi

1°. OcroBa cuMeTpisi € IHBOJIOTUBHUM MEPETBOPEHHSIM.
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2°. He3amiHHMMU TOYKaMH (TOYKH 00pa3y 30iratoThCsl 3 TOUKAMHU IIPO-
oOpasy) npu Sp € Bci Touku oci p. e o3nauae, mo konu ¢irypa F nepe-
TUHAE BICh p, TO ii 00pa3 F' Takox nmepeTuHae 1o BiCh y TUX CAMHUX TOY-
Kax.

3°. O6pazom Oyab-AIKOi MPSIMOI € MpsiMa.

4°, HeamiHHMMU TIpSMUMH (TIpsiM1, IO BiIOOpaKkarOThCA cami Ha ce-
0€) € BiCh CUMETPii 1 BC1 OpsiMi, TEPHIEHAUKYIISPHI JO OCl CUMETPIi.

5°. O6pa3oM Biapi3Ka € piBHUI HOMY BIJPI30K, @ TOMY OChOBa CUMET-
pis € pyX.

6°. VYci cumerpuuHi (Qirypu piBHI MK cO00K0, ajle MarTh
MPOTUJIEKHY OPIEHTALIIIO.

7°. Ilpu oCcbOBIM CUMETPIl MPOMIHB BIJOOPAXKAETHCA Y TPOMIHb, KYT —
y KYT, 110 JIOPIBHIOE MOMY; MIBIUIOIIMHA — Y MIBILIONIMHY, MapajeibHi
psiMi — B TTapasiesibHI MPsMI.

CyTb MeTOAYy OCHOBOI CHUMETpil MOJSrae B TOMY, IO pa3oM 3
JaHUMHU 1 IIyKaHUMH (irypamMu po3risialoThCs  TakoxX (irypwu,
CUMETPUYHI JCSKUM 3 HUX ab0 iXHIM YaCTHHAM BIJHOCHO JOBIJIBHO
BHOpanoi oci. [Ipu Boranomy BHUOOp1 oci U Pirypu, sika BigoOpakaeThCs
BIJTHOCHO OCi, pO3B'si3aHHS 3aJ]1auyl MOK€ 3HAYHO TOJIETIIUTUChH. BUHUKAE
abo0 HoBa 3amauda (OUTBII TpPOCTa), PO3B'A30K SAKOI BIIOMHM, abo
BUKOHAHA CUMETPIs JAa€ 0€3M0CepEeIHBO IITYKAaHUM PO3B'SI30K.

Meto 0ChOBOI CUMETPIi 3aCTOCOBYIOThH 1O PO3B'sI3yBasiHA 3ajady,
3B'I3aHUX 3 BU3HAYCHHSM IMOJOXKEHHS (PITyp, BCTAHOBICHHSIM (POpMHU
¢birypu, 13 3HaXOKEHHAM HaWOUTBIINX 1 HAWMEHIINX 3HAYE€Hb BEJIMYMH
Ton0. JJONITBbHICT 3aCTOCYBAaHHS METOJY OCbOBOI CUMETPIi 3a1€KHUTh
Bl BJa- JIoro BHOOpY oci cuMerpii. OCKUIBKH MpsAMIi, 10 MICTATH
OicekTpuCcy KyTa, giaroHani pomOa, KBajapara, € OCSIMH CHMETpii

BIAMOBITHUX (Iryp, TO 3a METOJAOM OCHOBOI CUMETpPIi PO3B'A3YIOTHCS
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3a/7a4l Ha MOOYJAOBY TPUKYTHHKIB, pOMOIB, KBaJpaTiB 3a JaHUMH, IO
MICTSTh ITOJ0KEHHS O1CEKTpHUCH a00 JilaroHajeH.

3agava. [loOymyBaTH TPUKYTHHK 3a JBOMa CTOpoHamu a i b Ta
PIZHUIICIO KYTIB IO JIEXKATh MPOTH, LIUX CTOPIH.

PosB'sizanns. Ananiz. Ilpunyctumo, mo moOyJ0BaHO TPUKYTHUK
ABC, B sixoro AC =b, BC = a, LZA- 4B = P, ne a i b — nani Binpisku, @

_ jmammii kyT (puc.). 3a ymosoio <AT4B=0 1omy ZA> /B,

[IpoBenemo Bick cumeTpii Touok A 1 B 1 moOyayemo obpas Cy touku C:

C]_ = Sp(C) BC]_ = Sp(AC) = .

2.5. MeToa moOBOPOTY HABK0JI0 TOUKHU

llosopomom nnowunu naexkono oanoi mouxku O Ha OPIEHTOBAHUU
KyT ¢ Ha3MBa€TbCs TaKe NEPETBOPEHHS, NPHU SKOMY KOXKHIM Toull A
IUIOIIMHHU BIJIIIOBIAA€ Taka Touka A’ 1i€i caMoi INIOMUHH, IIO:

1) Bigpizok AO' nopiBHioe Biapizky OA; 2) kyT AOA' nopiBHIOE
KyTy ¢ 1 0JJHaKOBO OpleHTOBaHUM 3 & . Touka O Ha3UBAETHCS YEHMPOM
nogopomy, a KyT & — Kymom nogopomt).

Kyr @ BBaxaerbcsi nogaTHuM, sIKIO KyT AOA' opieHTOBaHUMA

IpPOTU PyXy CTPUIKM TOJWHHUKA, 1 BII'€MHUM — Y HNPOTUBHOMY pa3i.

(24
[ToBopoT 3 mentpom O Ha KyT @ mO3HA4YalOTh CHUMBOJIYHO Ro (Bi1,
JaTHHCBHKOTO ciioBa Rotation).

Sxio Touka 4' € 00pa3oM TOUKHU A MPHU MOBOPOTI HABKOJIO TOYKU

a
O Ha KyT @, TO 1€ 3alUCYIOTh TaK: 4' = Ro (4). AHasmoriuHO i3 3ammcy
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A’B’:Rg (AB) maemo, mo npsMa (Biapizok) 4'B' € oOpa3oMm mpsMoi
(Biapizka) AB npu moBOpOTiI HABKOJIO TOYKH O Ha KyT & .

[ToBOPOT MOBHICTIO BU3HAYAETHCS 3aBJAHHAM IIEHTpa MOBOPOTY 1
OpPIEHTOBAHOT'O KyTa MOBOPOTY. [ToBOpOoT MOXke OyTH 3aaHuil LICHTPOM
IIOBOPOTY 1 OJHIEI IapOI0 BIANOBIAHHUX TOYOK ab0 JBOMa Ilapamu
BIJIMOBIJTHUX TOYOK (OJHIEI0 APOIO BIAMOBIAHUX PiBHUX BiJpi3KiB). KyT
MOBOPOTY € OpIEHTOBaHOIO (iryporo, TOMy TpagycHa Mipa KyTa
MOBOPOTY MOXK€ OyTH SIK J0JaTHOIO, Tak 1 Bima'emHOr0. JlomaTHuUM
BB)KAETHCS HAINPSMOK IOBOPOTY MPOTH PYXy CTPUIKK TroauHHHUKA. KyT
MIOBOPOTY a JIEKUTh y Mexax — 180° < & < 180°.

Bracmusocmi nosopomy
1°. IToBOpOT HE € IHBOJIOTMBHUM IIEPETBOPCHHSIM (BUHSATOK IpHU
a =1800).

(04
2°, He3aMiHHMMM TOYKaMHu MpPH Ro € BCl TOYKH INIOIIMHH, SKIIIO

@ =(0°. lleHTp MNOBOPOTY, BIAMIHHOTO BiJ TOTOXHOTO (& #(°), €
€IMHOIO 10T0 HE3MIHHOIO TOYKOIO.

3°. O6pa3zom Oyab-sIKOi IPsIMOI € MpsiMa, 110 YTBOPIOE 3 JAHOK Mpsi-
MO0 KyT & (KyT IOBOPOTY).

4°. He icHye HE3MIHHUX MPAMUX IPU TOBOPOTI HA KYT, BIAMIHHUM BiJ
HyJs1s1 a60 180°.

5°. O06pa3 BiApi3Ka € BIAPI30K, M0 JOPIBHIOE JaHOMY. TomMy MOBOPOT
€ pyX.

6°. BianosigHi irypu npu moBopoTI piBHI MK COO0I0 1 MarOTh OJTHA-
KOBY OpIEHTAIIIO.

7°. Ilpu mMOBOPOTI MPOMIHb BiIOOPAXKY€ETHCSI B MIPOMiHb, KyT— y KYT,
10 IOPIBHIOE JIAHOMY, MIBILUIONIMHA — B MIBIUIOIIMHY; TapajeabHl MpsMi

—B MapaJiesibH1 MPsMi.
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CyTb M€TOy MOBOPOTY MOJSATAE B TOMY, 110, IOBEPHYBILN JaHY
abo mykany ¢irypy, abo ii eJeMeHTH Ha JeSKHil JOIIJIbHO BHOpaHM
KyT HaBKOJIO BUOPAHOTO IIEHTPA, 3BOJATH PO3B'A3aHHA JAaHOI 3a7adl 70
noOyJI0BM JOMOMIXKHOi, MpocCTimoi (irypu, a TMOTIM BHUKOHYIOTH
oOepHEHU MOBOPOT 1 JIiCTal0Th ykany Qirypy. LleHTp 1 KyT moBopoty
BUOUpPAIOTh Tak, 100 PIBHI €JIEMEHTH CYMICTIIIMCh a00 YTBOPWIH
npocrimy ¢irypy. Ilpu po3B's3yBaHHI JA€SIKUX 3adad  JOIIBHO
3aCTOCYBaTU HE OJMH, a KUIbKa IMOBOPOTIB HABKOJIO PI3HUX IIEHTPIB,
100 JicTaT HOBY (irypy, Ky JIerKo MO0y IyBaTH 3a TaHUMU 3a]1a4l.

MeTon TOBOPOTY 3aCTOCOBYKOTH JO pO3B'SI3yBaHHS 3ajlad Ha
noOy10By Takux (iryp, B IKUX BiJIOMO KyT 3 BEPIIMHOIO 1 € X04a O JBa
PIBHI BIIPI3KH, 30KpeMa, Ha MOOYAOBY MPaBWIBHUX 1 PIBHOOEAPEHUX

TPUKYTHUKIB, KBAJIPaTiB, MIPAaBUJIbHUX MHOTOKYTHHUKIB.

2.6. Metoa cuMeTpii BITHOCHO TOUKH (MeTO/I LIEeHTPaJIbHOI CUMeTPii)

Cumempieto 6ionocno mouxku (O Ha3UBAIOTh MOBOPOT HABKOJIO
touku Ha 180°. Touka O HazuBaeThecsa yermpom cumempii. CUMETPitO 3

eHTpom O nmo3HavaTuMeMo Zo.

Rl8C  R-180
Omxe, 3a o3HaueHHsIM Zo= 0 = "0  Skmo Zo(M)=M" 1o

touka O € cepeauHoro Biapizka MM', i HaBnmaku, skmo O — cepenuHa
Bigpizka MM', to Zo(M)=M"' 1 Zo(M") =M. Touku M i M' B3aeMHO
.. -1 — 1
CUMETPUYHI BITHOCHO TOYKHU O, TOOTO Zo ™~ = Zo (LIeHTpaibHA CUMETPIA €
1HBOJTIOLIIMHUI TTOBOPOT).
MoxHa BBECTHM TOHSTTS IIEHTPAJbHOI CHUMETPli TUIOUIUHU

HE3aJICKHO B1Jl TOBOPOTY:
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1) Touku M 1 M' NIONMHU HA3UBAIOTHCS CUMEMPUYHUMU
gionocho mouku O, skmo O — cepeauHa Biapizka MM'; Touka O
BBA)XAETHCSI CHMETPUYHOIO CaMiii co0i;

2) yenmpanbHolo cumempicio TUIONUHU BITHOCHO ToukH O
(meHTp cuMeTpii) HA3UBAETHCA MEPETBOPEHHS IUIOMIMHU, MPU SKOMY
Oynp-sika ii Touka M BimOOpa)kaeTbCcsl HA CUMETPUYHY i Touky M’
BiTHOCHO mieHTpa O.

[lenTpasibHa CHUMETPIS TOBHICTIO BHU3HAYAETHCS 3aBJaHHAM
1eHTpa cuMmeTpli (Touku () ado mapu BIJAMOBITHUX TOYOK.

Sxmo sika-HeOyap (irypa mpu HEHTpaIbHINA CUMETpli BIAHOCHO
Toukn O BioOpaxkaeTbcsi cama Ha cebe, To Touka () Ha3UBAETHCA
yenmpom cumempii 1i€i Girypu, a Qirypa Ha3UBAETHCA YEHMPALbHO-
CUMEMPUYHOTO.

o diryp, siki MarOTh IIEHTP CHUMETPIi, HaJeKaTh IMapajeaorpam
(ueHTp cuMeTpli — TOYKa TMEPETUHY [larOHANIeil), MpaBWIbHUN
HIECTUKYTHUK (LIEHTP CUMETPii — LEHTP IIECTUKYTHUKA), KOJO (LIEHTP
CUMETPIi — IIEHTP KOJia) TOIIIO.

Brnacmueocmi yenmpanvnoi cumempii

1°. lenTpasibHA CUMETPIS € IHBOJIIOLIHUM MEPETBOPEHHSIM.

2°. He3aMiHHOIO TOYKOIO MpH LEHTPaIbHIA CHUMETpIi € JuIle OJHa
TOYKA — 11 LEHTP.

3°. O6pa3zom Oyb-sIKOi MPSIMOT € TapajenbHa il npsima.

4°. He3aMiHHUMHU NPSIMUMU € BCl OpsiMi, IO MPOXOIATh Yepe3 LUEHTP
CUMETPIi.

5°. O0Opazom BiApi3Ka € BIAPI3OK, AKUU IOPIBHIOE TAHOMY 1 Mapaleib-
Hul Homy. ToMy LIeHTpaIbHa CUMETPIs € pyX.

6°. Yci ueHTpaabHO-CUMETPUYHI PIrypu piBHI Mik cO0O0I0 1 HE 3Mi-

HIOIOTh CBOET Opi€HTAIll.
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7°. Ilpu neHTpanabHIi CUMETPIi TPOMIHb BIIOOPAKAETHCS B MPOMIHb,
KYT — y KyT, IO IOPIBHIOE JAHOMY; MIBIUIOIIMHA — B MIBIUIOUIMHY; Ma-
pajenbHi IpsiMi — B TIapajiesibHi IpsiMi, KpUBa — B KPUBY.

CyTbh METOZly LIEHTPAIILHOI CUMETPIT MOJISITa€ B TOMY, IO TOPST 3
JAHUMHU 1 IIyKaHUMU PO3MISAAIOTh (PITypH, CHUMETPUYHI JaHUM abo
nrykaHuM, a0o iXHIM eJeMEHTaM BIJIHOCHO [OIIJILHO BHOpPAHOTO
1eHTpa. BHacmiok 1uX MEepeTBOPEHb BCTAHOBIIOIOTHCSA 3B'SI3KHM MIX
JTAHUMHU €JIEMEHTAMU 1 IITyKaHUMH, 110 3BOJIATH 3a7a9y J0 BiJOMOT.

Ileir meTon epeKTUBHHUI 3A€OUTBIIIOTO TOJI, KOJTH Cepell JTaHuX
a00 IIyKaHUX €JIEMEHTIB € BIPI30K, CepeIMHa IKOTO BiloMa.

IleHTpanbHy CHMETPiF0 BUKOPHUCTOBYIOTH TaKOX I MOOYI0BH
napajienorpamiB abo iHIMUX GIryp, MO MalTh HEHTP CUMETPii, 1 10

noOy10BU (Hiryp Ha OCHOB1 BPOOJEHUX MPUIYIIICHb.

2.7. MeToa nmapaJjieibHOTO NepeHeceHHs

llapanenvnum nepenecennsim ab0 nepenecenuam Ha eekmop U
HA3WBAIOTh TaKe TIEPETBOPECHHS TIOIIMHM, TIPH SKOMY OyIb-sKa Touka A
B1100pakaeThbCsl HAa TaKy TOUKY A, mo A4’ = U, no3Hadaroth Tu (Bif JarT.
Translation — mepenecenHs).

Touka A' Ha3uBaeTbCA 00pazom TOUKU A TpU MapaieTbHOMY
nepereceHHdi Tu. Lle 3amucyroth Tak: A'=Tu(4) a6o A'=u(4). 3amuc
A'B'=Tu(AB) o3nauae, mo Biapi3ok (mpsma) A'B' € obpazoM Bimpizka
(npsimoi) AB nipu napajielbHOMY MepeHeceHHl Tu.

Jl71s1 3aBaHHS TIapajeIbHOT0 IEPEHECEHHS IOCUTh 3aJ1aTH BEKTOP
a00 0/IHY Hapy BIANOBIAHUX TOYOK.

Bracmusocmi napanenbrhoco nepenecents
1°. He icHye HE3MIHHMX TOYOK IUIONTMHH, sIK1o U # 0.

2°. O0pa3zom Oyb-sKOI OpsIMOI € TapajienbHa il mpsimMa.
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3°. HeaMiHHUMH TIPSMHUMHU € BC1 IPsIMI, ITapaiesibHI BEKTOPY U.

4°. O6pa3zoM BiJIpi3Ka € BIAPI30K, AKUM JOPIBHIOE JAHOMY 1 Mapasnesb-
HUU 1oMy. ToMy mapasnenpHe IEPEHECEHHS € PYX.

5°. BianoBiaHi Girypu piBHI 1 MalOTh OJTHAKOBY OPI€HTALIIIO.

6°. Ilpum mapanenbHOMY TEpPEHECEHHI IIPOMiHb BIIOOPAXKYETHCI B
IPOMiHb, KyT — y PIBHMM HOMYy KyT, MIBIUIOIIMHA — Y TMIBIUIOUIUHY,
napaiesibHi IpsiMi — B TTapaJiesIbHI IpsiMi.

7°. CyKymHICTb yCiX MapalieiIbHUX MEePEHECEHb IUIONIMHU YTBOPIOE

rpymy.

CyTh MeTOoay mapajieibHOro0 MEPEHECEHHS MOJIArae B TOMY, IO
pa3oM 3 JaHUMHU Ta IIYKaHUMHU GIrypaMu po3risaloThes iXHI 00pa3u
Ipu JAOLIUIBHO BUOpaHOMY TNapajeibHOMY IepeHeceHHl. [lpu upomy
MEPEHECEHHsS] MOXE CTOCYyBaTUCh abo Bciei (irypu, abo OKpeMux ii
yacTUH. ToMy MOXHa 3ajady 3BeCTH J0 JOMNOMDKHOI 3ajaui,
PO3B'sI3aHHS SIKO1 BiJlOME.

Mertoa napaneabHOro NEPEHECEHHS 3/1€0UIBIIOr0 3aCTOCOBYIOTh
st o0'emHaHHS PO3PI3aHMX YACTUH IIyKaHOi ¢Iirypu Ta MOpH
pO3B'SI3yBaHHI BaJady HAa MHOTOKYTHUKHM 3arajlbHoro Buay. BuOip
YacCTUHH (PITypH, sIKy Tpebda NEepeHeCTH, 1 mapy BIAMNOBIIHUX TOYOK, IO
XapaKTEePU3YIOTh 3/I1MCHIOBAHE MMEPEHECEHHS, CIIUPAETHCA HA KOHKPETHY
YMOBY 3ajJa4l 1 BUILIsA€ JOMOMDKHY (Pirypy, AKy MOKHA MOOYymyBaTH.
[ToTiM a1 3HAXOJKEHHS IIyKaHO1 (Irypu BHKOHYIOTH OOEpHEHE
napaJesibHe epeHECeHHS,

IIpu po3B'si3yBaHHI 3a7ad IIUM METOJAOM 1HOJI JOBOJIUTHCS

3M1ACHIOBATH HE OJ[HE, a KIJIbKA MapajeIbHUX IIEPEHECEHb.
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2.8. Metoa romorerii

T'omomemiero 3 yenmpom O 1 koegiyiecnmom K # (0 Ha3UBaIOThH

TaKe MePEeTBOPECHHS TIONIUHU, TPU SKOMY 00pa30M JIOBUTHLHOT TOUKH A €

taka Touka A’ mo OA'= kKO A. Touku A 1 A' Ha3MBaIOTHCA
20MOMEMUYHUMU.

['omoTeTisi BU3HauyaeTbes 3aBAaHHAM IeHTpa O 1 KoedilieHTa

. H X

romoteTii K. [Io3Ha4aroTh rOMOTETiI0 CHMBOJIOM 0,

Axmo Ttouka A’ € oOpazoM Touku 4 B romoTerii 3 neHTpoMm O 1

koedimienToM K, To 3anucyroTh: 4’ = Hg(A).

[lepeTBOopeHHAM, pU sIKOMY 30epiraerhcsi popma ¢irypu, xoua i
3MIHIOIOTBCS 11 pO3MIpPHU, HA3UBAETHCS IEPTBOPEHHSIM MOA10OHOCTI.

Binbin TouHiIIE 1€ TOHATTS! BU3HAYAETHCS HACTITHUM YHMHOM.

IlepeTBOpeHHs IUIOIIMHU o, SKE€ 3MIHIOE BC1 BIJICTaHI MiX
ToukaMmu omuHu B K pasiB, ne K > 0, Ha3uBaeThCs NMEPETBOPCHHIM
1o 1i0HOCTI 3 KoedimienToM K.

Bracmusocmi comomemii

1°. IlenTp romMoTeTii Bi1I0OpaKa€eThCS caM Ha cebe — €JlMHa HEe3MIHHA

K 1
TOYKA IJIONIMHYU TP TOMOTETIi, SAKIIO Ho +E k#1, E= HO.

2°. Axmo K > 0, To Toukn 41 A' = I_Ig(A) nexath Ha npsaMmiid OA 1o
OJIMH OIK BiJ IICHTpa TOMOTETii, a ko K < 0, To mo pi3Hi OOKHU Bif
HBOTO.

3°. He3aMIHHUMH NPSIMUMH B TOMOTETIi € BC1 MpsiMI, IO NPOXOISAThH
yepe3 LEHTP TOMOTETII.

4°. T'omoreris 30epirae KojiHeapHICTh TOUOK. [Ipsima BinoOpaxkaeThes
Ha MapalelbHy Npsamy.

5°. 'oMOoTeTHYH1 BiApi3KH, IPsIMi, MPOMEH1 — MapajebHi.
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k
6°. SIKII0 roMoTeTISA Hyg BijloOpakae Touku A, B BIAMIOBITHO B TOYKHU

A", B, To A'B'= Kk - AB. OTxKe, TOMOTETIs € IEPETBOPEHHIM OAI0OHOCTI.
7°. T'omoteTnyHi irypu nosioHi.

3 BHU3HAYEHHS MOMIOHOCTI, 3pO3yMIIO, IO KOMITO3HUIIIS
MEPETBOPEHB IUIONIMHHU (JICKUJIbKA TOYEPTOBUX MEPETBOPEHD IUIOIIUHH),
TaKux SK TOMOTETIs, TapajejbHEe IEPEHECEHHs, MOBOPOT HABKOJO
TOYKH, a00 1 1HIMX (CUMETPis BIAHOCHO MPSAMOi, CUMETPIsS BIJHOCHO
TOYKH) € IEPETBOPEHHSAM MOTI0HOCTI.

Meton moaiOHOCTI moJisirae B TOMY, 110, KpiM AaHux ¢iryp i
mykaHoi  ¢irypu, po3mSIAAlOTh 1€ JOMOMDKHI — (irypu, sKi
YTBOPIOIOTHCS 3 IUX (Piryp abo iXHIX €JIEeMEHTIB 3a JOMOMOTOI J0-
IUJIBHO BHOpaHoi mnoAiOHOCTI. BHacmigok momiOHUX NEPETBOPEHD
BCTAHOBJIIOIOTHCS 3B'SI3KM MK JAHUMH 1 IIYKAHHUMHU €JIEMEHTaMH, SIK1
npuBOAAT, ab0 10 Oe3mocepenHbOro pO3B'sA3aHHHS 3amavi, ado 10
JOTIOMDKHOI B1JTOMOI 3a7a4i.

CyTb MeToay MOAIOHOCTI MPU PO3B'A3yBaHHI 3a7a4 Ha MOOYAOBY
MoJisirae B TOMY, IO BIAKUIAIOTh OJHY 3 YMOB, SIKa XapaKTepu3ye
po3Mipu 1mykaHoi (irypu, 1 OyaytoTe (irypy, moaioHy 10 HIyKaHOI.
[ToOynoBana pomomixkHa (irypa MmepeTBOPIOEThCS Ha MOJIOHY 10 HEl
TaK, 1100 MIiCIsl MEePETBOPEHHSI BUKOPUCTOBYBAJIACH 1 paHIIIE BIIKUHYTA
yMoBa. B pe3ynbraTi MaTuMeMo 1IykaHy Qirypy.

Sxmo Tpeba modymyBaTu Qirypy, BIUCaHy B 3aJaHy (irypy, TO
OyayroTh crnodaTtky ¢irypy 3amaHoi ¢hopMH, ajie HE BIIMCaHYy B JaHY.
BUKOPHUCTOBYIOYM BJIACTUBOCTI TOMOTETIi, IEPEXOAThH B1J MOOY1I0BAHOI

Gbirypu 10 1IyKaHoi.



