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AmHoTamid.

Feomertpiss B 33CO mana 6 po3MOYMHATHCS: i3 MepepaxyBaHHsS OCHOBHUX 00’€KTIB AUCLUIUIIHY, 3
SIKUX (GOPMYIOTh OKpeMi pirypu; 0CHOBHUX BiTHOIIEHb MK TaKUMH 00’ €KTaMU; BUBa)KEHO, OJTHO3HAYHO
chopMyJIbOBaHUX aKcioM. AKCIOMM € HaWNepIIMMH TBEP/KEHHSIMH, KOTpi BBa’KalOThCS CyTO
reOMETPUYHUMHU 1 GOPMYIIIOIOTHCS, SIK IIPABUJIO, BUXOASYH 3 YSIBJIEHb Ta BXXe YMMaJIeHbKOTO AOCBimy
yuHs. [TomaroTbest akCioMHU CUCTEMHO, Y BUTJISIZI HECYTIepewIMBUX, He3ale)KHUX TBepKeHb. [0 Toro K,
rpyma akcioM y CYKYITHOCTi Mae OyTH MOBHOIO CHUCTEMOIO, ¥ GOPMYJIIOBAaHHIX SIKUX BUKOPDUCTOBYIOTD
BU3HaYeHi 3apaHHsI OCHOBHI 06’€KTH i BiTHOIIIEHHS Mi’K HUMH, a TAKOXK MoxXifgHi ¢pirypu. OcHOBHI 06’ eKTH
Ta OCHOBHI BiTHOIIIEHHS, B SIKUX OCTaHHI IepeOyBaloTh, Ille Ha3WBAIOTh OCHOBHUMH HOHATTIMU. Mu
IIOCUJIaEMOCS HA MiAPYYHUK, SIKUHM € KJIACUYHHUM Y CIIpaBi mopgaHHs akciomartuky, migpydnuk O. B.
[loropenoa - BimoMoro, BHUJATHOTO TeoOMeTpa-TeopeTHMKa 1 IpUKIafHMKa [ep>XaBU YKpalHa.
HamnparroBana aBTopoM akcioMaTHKa HalKOPOTIIA, @ 3MiCTOBA CKJIa0Ba pO030yIOBH reoMeTpil 3HAaUHO
MpOCTIillIa B MOPiBHSHHI, HANIPUKJIA[, i3 akciomaTukoro [. I'ins6epra.

Y crarTi migKpeciieHo, II0 OCHOBHMM 00’€KTOM AUCLUILIIHM € ¢irypa, CKOMIIOHOBaHa 3 TOYOK,
MpSIMUX | IUIOIIVH, 8 HAWBa)K/IUBIIIMM 3aco000M HaBUaHHS - PUCYHOK. HaroJoleHo, 1110 reoMeTpisi B
LIIJIOMY IOfijIeHa Ha MO3ULiMHY i MeTpuuHy. BigMiuaeTbcs posib i Miclle KOJXKHOTO 3 LIUX HiApO3MiiiB.
HaBopsiTbcst mepeKoHIMBI (baKTH IPUKJIIAIHOTO XapaKTepy MpeaMeTy, HOro MOJKJIMBOI'O 3aCTOCYBaHHS B
pi3HUX ramy3sx HayKu i TexHikd. [lomaeThcsi KOpoTKa [OBifIKa Ipo 3aCHOBHUKA reoMertpii EBkiima #
mesiki iHmii icropyuyHi pakTu. [Jarti, 3 KpacoUHO BUKOHAHUMH PUCYHKaMU T aBTOPCHKUMHU KOMEHTapsSIMHU
i mpurpumytounce cxemu O. B. IloropesnoBa, HaBemeHO cucTeMy akcioM. Ha 3aBepiiieHHs BUKIagy
II0flaeThCs IIOHATTS TeopeMHU Ta 1i JoBefleHHs, HaBeleHO IIPUKJIA[ TeOpeMH, SIKUN TeXK y3s5TO 3 BHUIIEe
3raflyBaHoOro mifpy4yHuka. HaBomuThbes, oKpiM Toro, Giybl [eTasizoBaHe MOHSTTS aKCiOMH, a TaKOX
O3HaYeHHs 4Yoro Heby/ib, YUM UaCTO KOPUCTYIOTHCS B reoMeTpil.

KirouoBi ciroBa: akcioma, 03HauYeHHSI, OCHOBHI ITOHSATTS, TEOPEMA, TOUKA, IIpsIMa.
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Abstract

Geometry in school should begin: with a list of the main objects of the discipline, from which individual
figures are formed; the main relationships between such objects; well-balanced, clearly formulated
axioms. Axioms are the very first statements that are considered purely geometric and are formulated,
as a rule, based on the ideas and already considerable experience of the student. Axioms are presented
systematically, in the form of non-contradictory, independent statements. In addition, the group of
axioms as a whole have to be a complete system, in the formulations of which the basic objects and
relations between them, as well as derived figures, are used. The basic objects and the basic relations in
which the latter are located are also called basic concepts. We refer to the textbook, which is a classic in
the presentation of axiomatics, the textbook of O. V. Pohorelov - a famous, outstanding geometer-theorist
and applied scientist of Ukraine. The axiomatics developed by the author is the shortest, and the content
component of the development of geometry is much simpler in comparison, for example, with the
axiomatics of D. Hilbert.

In the article we emphasize that the main object of the discipline is a figure composed of points, lines
and planes, and the most important means of teaching is a drawing. It is also emphasized that geometry
as a whole is divided into positional and metric. The role and place of each of these subdivisions are noted.
Convincing facts of the applied nature of the subject, its possible application in various fields of science
and technology are presented. Brief information about the founder of geometry Euclid and some other
historical facts is provided. Further, with colorfully executed drawings and author's comments and
adhering to the scheme of O. V. Pohorelov, a system of axioms is given. At the end of the presentation,
the concept of a theorem and its proof are presented, an example of a theorem is given, which is also
taken from the above-mentioned textbook. In addition, a more detailed concept of an axiom is presented,
as well as the definition of something that is often used in geometry.

Keywords: axiom, definition, basic concepts, theorem, point, line.
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30 Methodological science to a math teacher

ITocraHoBKa mpoGiemu. Ko)XHOMY, XTO IparHe JOCSAI'TH YCIIXiB B OIlaHyBaHHI reoMetpii,
Halireplile BAPTO MaTH Ha yBa3si, 1[0 00 ekmom i€l criendivHOl TUCLUIUIIHY € ¢icypa, a TOTIOBHUM
3acobom HaguanHs - AKicHuM pucyHok (Jlenuyk, [TpauposuTwuii, 2017, c. 26-27.).

T'eomempis (Bim maB.-Tp. yn - 3eMuis i UETPEw - BUMIDIOWO; BUMIPIOBAHHA HA 3eMJL) - PO3MLI
MaTeMaTHKH, 1[0 € HAyKOI0 ITPO IUIOIIMHHI ¥ TPOCTOpoBi pOpMH, B3aEMHe PO3TAlIyBaHHS i po3MipH
dbiryp, soriyHo 06yMOBJIeH] Bi{HOIIEHHS Mi’K HUMU Ta apryMeHTOBaHi y3arajbHeHHs (oBeIeHHs).

'eomerTpisi mopinsieTbcst Ha nosuyiliHy, KOTpa BUPpIilIye IUTAaHHS B3a€MHOIO PO3MillleHHS 1
BifILIyKaHHS CIUIbHUX eJieMeHTIB (IHumMmeHwuii) ¢iryp, Ta mempuuHy, siKa 3’SICOBYE MOBXKHHY
BifIpi3KiB, Mipy KYTiB, IUIOLIY TJIOCKUX QPiryp i moBepxoHb ToIlo. [1o3ullifiHa TeoMeTpis I[iTKOM
CaMOJOCTATHS M He3aJie)XHa, a MeTPUUYHA reoMeTpis 6e3 Mo3ULiHHOT HEMUCTIUMA.

OpuH i3 HaWbUIbII 3HAYUMUX (PpPaHIy3bKUX apxiTeKTopiB XX CT. y rajysi MofepHi3My Ta
dbyHkuioHanizmy Jle Kop6ro3’e B mepiriii monoBuHi XX CT. BUCIOBUB AYMKY, III0: ... 00 4b020 HACY
MU He XU 8 maKuil 2eomempu308anuii nepiod. Yce Haskpyzu - zeomempisi». V1 cripaBpi, IorIsiHbTe
HaBKOJIO cebe: [IBepi, BIKHO, CTiJI, KapTUHA MawTh (OPMYy IPSIMOKYTHHKA, FOPIIUK [JIsI KBITIB,
OUMOBINIBigHA Tpy0a KOTeNbHI - KOHyca, PyTOOTBHUM M's14, JTIOCTPA UM II100yC - KyJIi, 1ax Oy TUHKY
i KOMUH Ha HBOMY - NIPU3MAaTHYHI, ETUNIETCHKI MipaMigy, aBTOMObOLIb, JIiTaK, KOCMIYHI anapaTH 3a

dopMoro i po3MipaMH TeX MOMITHO «reomeTpu3oBaHi» (puc. 1-4). Cxokux 00’eKTiB y mpupopi U

IIPaKTUYHIH AisIIBHOCTI JIIOAUHY Ge3id.

— —

Puc. 1. )KutnoBuii 6yauHOK

Puc. 3. AH-225 «Mpisa» Puc. 4. Ciu-1

Didactics of mathematics: theory, experience, innovations, 2025, N° 4, 28-50.

© 2025 The Author(s). This is an Open Access article distributed under the terms of the Creative Commons Attribution 4.0 License



Mertonuuna Hayka — BUMTEIII0 MATEMAaTHKH 31

Heski reomeTpuuHi ¢irypu Bam qobpe 3HaOMi 3 IUTHUHCTBA, MOTIEPEIHIX POKiB HaBYaHHS U

BJIACHOTO JKUTTEBOTO [OCBiAY, SIK-OT: TPUKYTHWK, KB3JpaT, KOJIO, poM0O, Ky0, LUJIIHOp, KyJis,

H o ©

KBagpar
TPUKYTHUK i Kono Pom6

"i® e

®irypy, siki BuB4awTh y reometpii 33CO, noaiisoTh Ha IJIOI[WHHI Ta IIPOCTOPOBI, KOTPI JIerKO

nipamiga Ta iH. (puc. 5, 6).

Puc.5

repepaxyBaTH. ¥ Ci BOHM CKJIafaioTh 6aratoBun ¢iryp eBkiimoBoi reomerpil. YacTuny 6ymb-sikoi
reoMeTpuy4HoOi ¢irypu i 06’eqHaHHS KigbKOX Giryp BBa)KaloThb reoMeTpHUUHOIO ¢iryporo. [Timocka
dirypa (puc. 7) ckiagmeHa i3 TPUKyTHHMKA Ta TPbOX KBaJApaTiB, MOOYJOBaHHUX Ha CTOPOHAX
TPUKYTHHUKA, a KOXeH i3 KBajpaTiB, y CBOI0 4epry, BMilll[ye IO KiJlbKa TPUKYTHHUKIB U
6araTOKyTHUKIB. Y IBJIOBaHy MPOCTOPOBY dirypy (puc. 8) 306pakeHo i3 BUKOPUCTAHHSAM YOTUPHOX
Bifpi3kiB Ta aBOX piBHUX Kin (y dopmi emimcis), 1[0 MpU3BENIO [0 HAOYHOTO IPENCTaBJIEHHS

IJIOCKOK MOJIeJITI0 KoMOiHalii Tijl KoHyca i muminapa.

Puc.7 Puc. 8
Haiinpocrimuumu dirypamu (ocHogHuMU 06’'ekmamu) TeoMeTpii € mouka, npama i naowuHa.
KoxxHy X reoMeTpu4HY }irypy ysIBJISIIOTH CKJIa[IEHOIO 3 TOYOK.
[IpeqMeTH JKUTTEMISIBLHOCTI JTIOOUHH, IKIi MM MOXKEMO CIIOTJISIIaTH, Pi3HATHCS MiK co0O00 He

nuire ¢dopMoro i posmipamu. BoHM BHroTOBJEHI 3 pi3HOro Marepianqy, MalTh BJIaCHY Bary,
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32 Methodological science to a math teacher

bikcoBaHy sKicTb 0OpOOKM ITOBEPXOHB, OKpAc, Ii/IbOBe IIPU3HAYEHHS Ta iHIII CHijbHI ¥ BiAMiHHI
XapaKTepUCTUKU. B reomertpii, IK y’Ke BiJOMO, CTaBJIATHCS 3aBJAaHHS BCTAHOBJIEHHSI 83AEMHO20
posmiueHHs biryp Ta 3’acyBaHHA 1X ¢popmu i posmipis. [IpruuomMy, TpUPOIHI 00’€KTH, IKi OTOUYIOTh
Hac, He MICTSTb MPOTHO30BaHUX PopM, IX 3pUMO BUPI3HSIE PO3yM, ysBieHHS. CropimHeHUM 3a
dbopMolo efleMeHTaM Pi3HUX MpPeOMeTiB CTaBJAThH y BiAMOBIOHICTH MEBHI 3aKOHOMIpHi ¢irypu, a
BCSIKMU BUPIO, 1110 IIPOEKTYETHCS KOHCTPYKTOPOM i3 CKIHUEHHOT0 Yucia GaxoBO CKOMIIOHOBAaHUX U
rPaMOTHO, PalliOHAIILHO PO3MILEHUX TeOMEeTPUUHUX (iryp, pearbHO MaTepiaisyeTbes (AUB. pHC.
1-4).

leomeTpuuHni ¢irypu, 3aKOHOMIpPHOCTi, 110 IM BJIACTHBi, IIMPOKO BUKOPUCTOBYIOTbCS Ha
npakTulli. Halirepima 3 Hayk - 2eomempis - npukiagHa aucuuriina. He maloum reoMeTpUuHUX
3HaHb, YMiHb I HABUYOK He MOXHA BUKOHAMU )OOHe KPeCsleHHsl, 8U3HAYUMU KiJlbKiCMb PYJIOHI8
wnanepy 02 0bKnew8anHs KimHam, 30yayBaTu OyQUHOK, BUTOTOBUTU 3BHUYaMHI CTiJ i CcTiylelb,
CKOHCTPYIOBAaTH aBTOMOOIJIb, JTiTaK YM KOCMIYHUI KopabeJlb, IPOKJIACTH TPAEKTOPiI0 pyXy Ha Malli,
HaIMCcaTy KapTHUHY, HA8IMb y CMBOPEeHHI sanowagmy HisKk He obilimucs 6e3 yiel cmapo0asHboi
Hayku. Helo 3Myl1iieHi BoJIOfiTH crieliianicTi BesIKUX npodeciii: iHyKeHepH i TeXHiKY, Oy HiBeJIbHUKH,
apXiTeKTOPH, CTOJISIPH, XyIOKHUKH, T€0JIOTY, ... T4, BpellITi, poOiTHUKU. ['eoMeTpist po3BUBae po3ym
0CcoOUCTOCTI ¥ MOTPiOHA KOSKHOMY, XTO V BJIACHOMY Oy TTI 3a0aykae 3000y TH cTabisIbHI KOMITeTeHIIi1
TBOPYOT'0 MUCJIEHHSI.

3saskaroqu Ha ckasame, cnid npulinamu 00 y8azu, Wo 2eomempis 8 xummi
JI0OUHU 8idizpae He ocmaHHo posib. Omosk 8uxodums, Wo ye Hayka, Ky 8apmo
pemesibHO onaHosysamu.

['eomeTpisi, cucTeMHe 3HAallOMCTBO 3 SIKOIO PO3IIOYMHAEMO, HA3UBAETHCS
€8K/1i008010, Ha 4eCThb [aBHbOTPELbKOro BUYeHoro EBKIIia, KOTpUH NeplINM
CTBOPUB JIOTIYHO BUBAYKEHUHU MOCIOHMK 3 MaTeMaTWKH (y 13-TM KHUTrax) min
HazBolo «[TouaTku». [Tonag 2000 pokiB reoMeTpito BUBYAIU 32 HIUMH KHUTaMHU.

[eometpist BMillye aBa po3muiu: nuaauimempiro (Bim nar. planum -

Eeicnid IUIOIIMHA), [€ BCTAaHOBJIIOIOTHCS BJACTUBOCTI GIryp Ha IUIOL[MHI, Ta
(Il cm. do 1. e.) cmepeomempito (Bif Trp. Stereos - TPOCTOPOBWIA), B SIKOMY BHMBYAIOThLCS
BJIACTUBOCTI iryp y nmpocrtopi.

TpaguuiliHO NOYWHAKOTE i3 IUTaHIMeTPpil.

AmHani3 mKepes Ta OCTaHHIX mociimkeHb. Mu B fmaHill mpani He OymemMo BHOaBaTHCS [0
peTeNbHOTO aHATI3y WIKIJIbHUX MiIPYYHUKIB, apKe IX HaATO OaraTo. 3ayBakKMMO JIMIIE, IO BCi
aBTOpM IuIaHiMeTpil (B Ti# uM iHwIi# Mipi) KOopUCTyIOThCS akcioMaTHKOI0, HampalsoBaHoo O. B.
[ToropesiouM ([Toropesios, 1998, c. 3-18). Takuii cTaH peyel MOSICHIOETLCS HAATO IIPOCTO: 1) cucTeMa
akcioM HalKopoTIa; 2) po30ymoBa reoMeTpil HAUMpoCTiLIa.

Mera crarTti. Ham ysiBisieThes, 1110 BUMTENb MaTeMaTUKH, pOOJISTYM BCTYII [0 IJIaHIMeTpil, He

Hagae ocoOJIMBOI yBaru IpPUHLMIAM pO30yOOBM AWCLHUILUIIHM Ha aKCIOMaTHU4YHIA OCHOBI, He
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BUCBITJIIO€ YUHSIM TOHKOIIIIB, SIKi CIIpaB/i iCHYyIOTh y TAKOMY Ba)KJIMBOMY IIMTaHHI, aJKe BiJl IbOTO
3aJIeKUTh O2)KaHHS 3pO3YMITH MpeAMeT i i3 3aJ0BOJIEHHSIM Horo BUBYaTH. OT)Ke, MU CTaBHMO 32
MeTy TIOJaTH B HaJeXXHOMy ¢Qopmari Marepias, SIKHUH CTOCYE€ThCS aKCiOM TUIaHIMeTpii,
OpiEHTYIOUHMCh BUKJIIOUHO Ha «3abyTuii» migpyuynuk O. B. [Toropesnosa.

Buxknag ocHoBHOro marepiainy. Touxu, npsmi i naowuru. L{iTKoM IPUPOIHO, 1110 POJIb OCHOBHUX
06’ckmis y mnaHiMeTpil BUKOHYIOTb Mouka i npsma niHisg. Y cTepeoMeTpil HOHAETHCS NJIOWUHA.
ToukM 3a JOMOBJIEHICTIO T03HAYAIOTh Ha PUCYHKaX i B TEKCTax BEJIMKUMU OyKBaMH JIATUHCHKOTO
andasity A, B, C, D, ..., apsimi - Mmaniumu 6ykBamu a, b, ¢, d, ... .

HacnipaBpi Toukwu, npsimi Ta MIIOMIMHU - 06’€KTU HepeasibHi (aGCTpaKTHI), TaKUX y TIPUPOJIL He
icuye. OT>Ke, I OITMCaTH, 03HAUUTHU X HEMOKJIMBO. [IpoTe aganTyBaTu i HaimpocTiun Girypu mo
VSBJIIOBAaHUX PO3YMOM IIOHSTh 30BCiM HeckJyiagHo. [IoK/IafiTh MOJIOHIO PyKH Ha II0BEPXHIO
MTMCBMOBOT'O CTOJY, i BU «Pi3UYHO MOCIIJIKYETECH> 13 TJIOL[MHOIO; IPOBEMITH 110 pedpy CTIIbHULL, 1
Ballla pyKa KOB3aTHMe B3[IOBXX IPSMOI JIiHil; HapelTi, JOTOPKHIThCS A0 KyTOYKa CTUIBHUIL, BU
BiruyeTre ToukoBui yKou (Jlenuyk, 2015, c. 22-23).

He cekper, mo Touka i mpsiMa Ha IJIOIIMHI MOXKYTh B3aEMHO PO3TAaIIOBYBaTHC 110 pizHOMY. [0
TOTO K, yCSIKA MIPSIMa YU TUJTOIIMHA BMIlTye 6e3/1i4 TOUOK.

BauuMo (puc. 9) Touky A i npsaMy a. YsIBJIeHHS IIpo TOYKy A [ae cjIifi Bii FOCTpO 3aTOYEHOTOo
omiBLg (OJ1s1 JIIMIIIOro BUPi3HEHHS] OKOM - Y 3ipyaTomy Kpy>keuKy). [IpsimMa a € HecKiHUeHHOlo, a Ha
PUCYHKaX 300pa’kKy€eThCsI CBOEI YACTHUHOIO, X0U y YSIBJIEHHSIX MOTPiOHO ii BBa)KATH IPOJIOBXKEHOIO
HeoOMeXXeHO B 00uIBa OOKU.

Y sikoMy pO3TallyBaHHI 3HaXOHAThCsI TOUKa A 1 mpsima a? O4eBUAHO, 1110 TOUKA A JIesKUmb no3a

nipsiMoro a. [1le ToBopSITh: TOUKA He Haslexums MpsSIMi.

% oS

Puc. 9 Puc. 10
A 3apa3 norngHbTe Ha pucyHok 10. Bu 6auute mpsami a, b Ta Ttouku A, B, C i D. Mipkyiouu
aHAJIOTIYHO, CTBEpPKYEMO, 1110 TouKa A He Hasexums KOOHIM i3 npsimux. Hapasi touku D i B
Jleskams Ha TIpsiMiH a, a Touku D i C - Ha nipsimiit b. MoskHa TOBOPUTH | 10 iHIIIOMY, 1110 TIpsiMa b
npoxooums 4depe3 Touku D i C, a mpsima a - yepe3 Touku D i B. OkpiMm Toro, Touka B Hanexump
TIpSAIMiM @, TIPOTe He Halexums IpsAMii b, a Touka C - He Haleskums IpsiMil a. Bauumo, 1110 Touka D
HaJsiexkums 000M 3aJaHUM INIPSIMUM, TOOTO a i b nepemunaromscs B Touni D. Taky TouKy Ha3UBalOTh

MOYKOoK nepemuHy NpsIMUx a i b.
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3BepTaemMo yBary Ha HaABaKJIUBUHA aKT: 3a6084yO4U SKICHUM PUCYHKAM, HAaMH 3pUMO
34umaHo 3 HUX U OIKMCAaHO CJIOBAaMU pe3yJIbTAaTH B3a€MHOI'O PO3MillleHHS TOYOK i MpSIMHUX Ha
IJIOIIMHI.

I3 HaBegeHUX MPUKIIAMIB HEBA)XKKO 30TAATHCS, 110 AJIS BUPILIEHHS MO3UL[IMHUX MUTAHb 3
TOYKaMH 1 MPSIMHUMH HEOOCTATHHO BBECTH JIMIIE TMOHSATTS HAWIPOCTIIINX FeOMeTPUUHHUX Piryp
IUIOIIMHU. B sIKOCTI 0CHOBHO20, MO TOrO 3K, BKpal IMOTPIOHO BBECTHU BIOHOWIEHHS «HAJexamu»
(«nteskamu Ha»), B IKOMY TOYKH i IPSAMi MOKYThb Tepe6yBaTH.

«HamneskHicTh», «HEHAJIEKHICTh», @ TAKOXK «IIepeTUH» HAHIPOCTIIINX 00’e€KTiB y reoMerpii
MIPUHHSITO 3aIIMCyBaTHU CUMBOJIIYHO BifmoBigHo Tak: B e a, A ¢ b,D =a nnb.

[IpsiMy MO’KHa MO3HAYaTH JBOMAa TOYKAMHM, K JiexkaTh Ha Hii. Hanpukian, npsamy a (puc. 10)
Mo>XHa no3HauuTu DB, a ipsimy b - DC.

Bu maeTe BiacHU qocBif moOyIOBH JIiHIMKOIO M 0JIiBIIeM IIPSIMOI JIiHii ¢, siKa IPOXOAUTD Yepes
nBi nani Touku A i B (puc. 11). CKiJIbKY IPIMUX MOKHA IIPOBECTH TaKUM CII0COO0M Uepes [Bi TOUKHU?
[TpoBeieMO MOOYMKHU €KCIIEpUMEHT. Y SBiTh co0i, [0 Iif CTesiefo KIMHATU Ha MPOTHJIEKHUX 11
cTiHax 3a0UTO qBa IBAILIKU A i B « TOUKOBUX PO3MipiB», a Mi’K HUMU LIYIIKO HATTHYTO TOHKY HUTKY,
KOTpa 00pa3HO CUMBOJIi3ye MpSMY JIiHiIO c. SIKIIO Big OHOrO LBSIIKA O iHIIIOTO TaK CaMo LIYIIKO
HaTSATHYTH 1€ OJHY HUTKY, Y4 Y 3M03i Oy[le OKO CTOPOHHBOIO CIIOCTepiraya po3pisHUTH Li ABI

HUTKU? HaneBHo, 110 Hi, aji)ke 0OMABI HUTKU 3JIUBAIOTHCSI B OIHY.

Puc. 11
HaBepeni BenbMM IpocTi MiIpKyBaHHSI CTOCOBHO TOYOK i MPSIMUX IUJIOI[UHU AO3BOJISIOTH
KOHKPETHU3YBaTH i IBHO cHOPMYJITIOBATH OCHOBHI 8/1ACMUBOCMI BIOHOWEHHS <HAIEHKAMU:

I. dka 6 He 6ynia npsama, iICHYIOMb MOYKU, WO HAJexams Uill npamill, [ mouKy, U0 He HAlexamb

1.

II. Yepe3s 6y0vb-ski 081 MOYKU MOXHA NPOBECMU NPAMY JIHIIO [ ulLe 00HY.

[ToBepHeMocs fo pucyHka 10, Ha sKoMy npsiMi a i b mepeTuHawThCs B ofHiM Toui D. Y nmroguHwy,
KOTpa HaBUeHa MIpKyBaTH 3a 3aKOHAMHU JIOTiKH, BUCYBATH TIIIOTE3U Ta iX INepeBipsSITU MPUPOTHO
3’SIBJISIETHCS 3aIIUTAHHS, @ Yl He MOXYmb Yl npsami nepemuHamucs y 080x pisnux mouxax? Ctpore
06ypyHmyearHs BIANOBiNi Ha Take 3allUTaHHS SIKpa3 i JAEThCS LUISXOM ITOCHJIAHHS Ha L[OMHO
3aIKCcaHi OCHOBHI BJIaCTUBOCTI BiTHOLIIEHHS «HAJIEJKATH».

[IpumycTuMo, 110 JaHi MpsMi CIpaBhi MaloTh ABI BiIMiHHI TOYKU nepeTuHy. Topi depes i

TOYKU IIPOXOASTH IBi pi3Hi npsimi. OmHaK TaKUK BUCHOBOK HEJIOTIYHUM, OCKIIIBKY Iie CyIllepeunuTh
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[pyTiit ocHoBHiM BiiactuBocTi (OB-II) BiHOIIEHHS «Ha/IesKaTU»: Yepe3 1Bl TOYKU MOKHA [TPOBECTH
JuIle ogHy npsMmy JiHito. OTiKe, OB IpsiMi He MOKYTb II€PETUHATHCS y IBOX TOYKAX.

Okpemo migkpecauMo, IO 3apa3 BBeJEeHO HaWMepIli 3 OCHOBHUX BifgHolleHb. [IpoTe BapTO
maM’siTaTH, 10 OCHO8MI 06'€Kmu Ta OCHOB8HI BIOHOWIEHHS MK HUMH, B3SITI pa3oM, Ha3UBAKOTh
OCHOBHUMU NOHAMMSAMU €BKJIiOBOI reoMeTpil.

Bidpisox, npominb, nignnowuna, kym. TodKH, TpsiMi ¥ IUIOIIWHU i3 33agyMOM Ha3BaHO
Haknpoctimumu  ¢irypamu (ocHOBHMMHM 06’ekTamu) reomertpil. I[lo-mepine, Xo4 BOHM W
HeO3HavyBaHi, IPOTe LIIKOM YSBJIIOBaHi pO3yMOM i, TO-IpyTe, 3 HUX MOKHA CKOMITOHYBaTH 6arato
iHmmx ¢iryp, KoTpi Ha3uBawTb noxioHumu. OCHOBHI 00’ €KTH € HeMOBOU Oy[IiBeIbHUM MaTepiaiom
(«mernMHKaMKu») B KOHCTPYKTHBHIM po36yoBi 6araToBumy iryp yciei reoMeTpu4HOI CTPYKTYPH.
Ilo peui, ocKibKM MpsiMa CKJIafieHa 3 TOYOK, TO Oy b-AKY MOXiaHy dirypy (30Kpema, KpUBY JIiHII0 UK
MIOBEPXHIO) KOMIIOHYIOTH i3 TOYOK, IIPSIMUX 1 KPUBHUX.

YBa)KHO OTJITHbTE PHUCYHOK 12, Ha IKOMY 300pa’keHo IpsiMy a Ta Tpu Touku A, B i C, KoTpi
HasieXxats i npsmii. [Ilo Mo)XKHa cKa3aTH ITpo B3aEMHE PO3TalllyBaHHS TPbOX TOUOK Ha IpsIMil a?
Touka B niesxums mix Toukamu A i C. Bona posdinsie Touku A i C. 1o iHIIOMY IIfe TOBOPSITH, 1110
Touku A i C sieskams no pisHi 6oxu Bif Touku B. Touku A i B nexxaThb 3 oHOro 60Ky Bif Touku C,
BOHHM He pO3AiIsoThCs Toukolo A. Tak camo Touku B i C seskaTb 3 oqHOTO OOKY Biff TOUKM A, siKa

TaKOJX He po3[iysie napy Touok BiC.

Puc. 12 Puc. 13
TakuM YMHOM, Y TTO3ULIHHIN reoMeTpil CyTh BaYKJIUBUM € 11[€ OJTHE 8i0HOULEHHS, SIKE CTOCYEThCS
TOYOK 1 IPSIMUX. HMoro Takox 3apaxoBYIOTH [I0 PO3PSIAY OCHO8HUX W YMOBHO OIUCYIOTH 1 03By YyIOTh
CIIOBAMU «JIEXKAMU MiX>». YBaXKHO NOIJISHYBIIM Ha PUCYHOK 12, HeckiagHO cdopMyioBaTH
OCHOBHY 8/1aCMUBICMb BIMHOUIEHHS «JIEXAMU MiX»:

III. I3 mpbox mowok npsamoi 00HaA i iulle 00HA JIex UMb Mix 080MA IHWUMU.

BayknuBo, 110 i3 BBeJeHUMH JIBOMa OCHOBHHUMHU BiHOIIEHHSIMHM TICHO IIOB’SI3aHi O3HAUYeHHS
HalnepuInx noxioHux ¢giryp, 6e3 SKUX reoMeTpito BaXKKO YSIBUTH.

[TopuBiTbes Ha pucyHok 13. Ha HboMy MiXX gBOMa moBimbHMMU ToukaMHM A i B mpsimoi b ii
YacTUHY BHUIJIEHO JKUPHOIO JiHiel0. Tak, IpakTUYHO, MOJKHA 3pHMO 3MOJIeI0BAaTH Bifpizok AB.
OT3Ke, Terep CJIiJi BBECTU 03HA4EHHS Bigpi3Ka.

Bidpiskom HaA3UBAEMbCS WACMUHA NPSIMOI, KA CKIA0EHA 3 YCIX MOY0K Uiel npsmol, Wo iexams

Mixe 0soma Oarumu ii moukamu. Touku, kompi obmexcyroms 8i0pi3ok, HA3UBAMbCS 020 KIHUAMU.

MIAKTUKA MATEMATUKHU: TEOPis, J0CBi, iHHOBali1, 2025, N° 4, 28-50.
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Binpizok mo3HavaroTh, 3aMCy049H Horo KiHIi. ['oBopsiun abo nmuiryun «Bifpizok AB», MaroTh
Ha yBas3i BiApi30K 3 KiHISIMU B TouKax A i B, sIKi TeXX Hajie>XaTh BiAPi3Ky.

Ha pucynky 13 touka P jexXuTb MiXK Toukamu A i B, ToMy BOHa HaJIeXXUThb Bipizky AB i
Ha3WBAETBHCS MOTO BHYMPIWHbO TOUYKOW. Touka Q He JeKUTh MiXX Touykamu A i B, ToMy BoHa €
TOYKOIO MPSIMOI b i He HaJIeXXUTh Bifpi3Ky AB.

Temnep npoBeeMo fiesiKy IpsiMy a i BisbMeMo Ha Hiil foBUIbHY Touky O (puc. 14). Lls Touka
po36uBae NpssMy Ha [IBi YaCTHUHMU, KOXKHIH 3 SIKUX HAJIEXXUTh 6€3J1i4 TOYOK. SIKII[0 PO3TJISHY TH TOUYKY
O i Bci TOYKM MpsIMOI, KOTPi po3TaloBaHi 3 ogHoro 60Ky Bif Hel (Toyka A - oflHA 3 HUX), TO MU
oTpumaemo HamiBapsimy OA, KOTpY Iiie Ha3UBaIOTh npomeHem. OTOXK:

IIpomernem (Hanignpamor) HA3UBAEMbCS YACMUHA NPAMOIL, KA CKAA0AEMbCA 3 YCiX MoYoK yiel

npsamoi, wo nexams no o0uH 6Oik 8i0 0aHoi Ha Hili MouKuU, SIKy Ha3WUBaIOTb NOYAMKOBOI MOYKOH

(mouaTkoMm) npomens.

Pi3ni npomeHi oOHiei i miei s npsamoi Hasuearomucs QonogHsabHumu. [pomeni OA i OB (puc. 14)

~

- IOTIOBHIOIOTH OJTMH OHOTO [0 MPSIMOI a.

Puc. 14 Puc. 15
[Tpomeni (sk i mpsiMi) MoKHa Mo3HayaTH abo MaJMMU JIATUHCHKUMH OykBaMu, abo JBOMa
TOYKaMH: ITOYATKOBOIO i II[e SIKOI-HEOYTh TOUKOIO, SIKQ HAJIEKUTh IPOMeH. [TouyaTKoBy TOUKY
CTaBJIATB Ha MepluoMy Micui. Hanpuknan, Ha pucyHKy npoMias OA 300paskeHUI CHHIM KOJILOPOM,
a mpominb OB (Oa) - 4uepBOHUM.

A 3apa3 nmpoanauisyiite pucyHok 15. [Ipsima a pozbueae (po3mMeskoBye) IIIOLIUHY Ha [IBi YaCTUHU

(kaXXyThb «Ha [Ba KyCKW»), SKi Ha3UBalOTh nigniowuHamu. [liBruiompyHa 6e3 TOYOK MpSAMOI a
Ha3WUBAETLCS 8IOKpUMOW, a 3 TOYKAaMHU pPO3MEXYBaJbHOI MpsiMoOi a - 3akpumor. OCHOBHI
gnacmugocmi pO3MillleHHS TOYOK Ha IUION[MHI BiTHOCHO 300pa’keHol MpsAMol HaaTo mobpe
3pO3yMLJIi 3 pUCYHKa:

1V. IIpama posbusae naowuny Ha 06i nignjaouuHu. Sxwo KiHyl 6y0b-aK020 8i0piska HALEXaAmb

00HIl 3 nieniouuH, mo 8iopi3ok He nepemuHae npamy. Axuwio x KiHUYl 8i0piska HAexamb PiSHUM

nignJiowuHaMm, mo 8i0pi3ok nepemuHae npamy.

Ha pucynky 15 Bigpizok PQ neperunae npsmy a B Touni X (X =a m PQ), a Bigpizok AB - He
IIepeTHHAE.

Kymom Hasusaembucs ¢icypa, ska ckiadaemscs 3 mo4Ku - GEePUUHU Kyma - i 080X pi3HUX

npomenie, Kompi 8uxo0sms i3 yiei mouku, - cCmopin Kkyma.
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T A&

Puc. 16 Puc.17 Puc. 18

Bu Gauute kyT (puc. 16) 3 BepmmHoro O Ta cropoHamu a i b. Kyr nosnavawots abo ioro

BepILINHOI0, ab0 cToOpoHaMH, abo TphOMa TOYKAaMM: BEpIIMHOIO i IBOMa TOYKaMH, SIKi JIeXaTh Ha
CTOpOHaxX KyTa (TOYKM Ha CTOpPOHaxX KyTa 306paskaTu He 060B’s13K0B0). CJI0BO «KyT» 3a MoTpebu
3aMiHIOIOTh YMOBHUM 3HaKoM /. OTKe, 3 BUKOPUCTAHHSIM LILOT0 3HAKY, KYyT Ha pUCYHKY 16 MOyXKHa
CHMBOJIIYHO MMO3HAYUTH TpboMa criocobamu: L0, Z(a, b) i ZAOB.Y ocTaHHBOMY MO3HaY€HHi KyTa
OyKBa, sIKa CTOCY€TbCS HOro BepIIMHM, CTAaBUTHCSI BCcepeAuHi. [HOOI KyTH 3pyd4HO MO3Ha4aTH
MaJIMMU OyKBaMU rpelbKoro andasity a, B, 8, v i T. iH. Y 1IboMy BUIIa[Ky Ilepe 6YKBaMU YMOBHUH
3HaK KyTa (£) He IPOCTaBJISIOTh.

K110 CTOPOHM KyTa [OMOBHIOIOTH OfHA iHINY IO MPSIMOI, TO KyT Ha3UBAKTb PO32OPHYIMUM.
PosropuyTtwii KyT (puc. 17) 306paskeno 3 BepuuHoro O ta croponamu OA i OB.

[TpomiHb, IKMII BUXOJUTDH 3 BEpPLIMHU KyTa U IepeTHHaE Oyb-sIKMH BiApi3oK i3 KiHISIMH Ha
HOro cTopoHax, 6yeMo Ha3MBaTH TaKUM, 1[0 NPOXooums (exums) Mix CTOPOHAMU [HAHOTO KyTa.
[Tpomins ¢ (puc. 18) mpoxoguTh Mixk ctopoHamu KyTa AOB, 0CKisbKY BiH 6epe moyaTok y touri O -
BepinHi Kyta AOB - i nepetunae Bifpizok AB y touni X (X = ¢ N AB), IKMi Mae KiHIIi Ha Horo
CTOpOHAX.

5151 po3ropHyTOr'0 KyTa BBayKaloTh, 1110 JOBUILHUY NPOMiHb, IKUU BUXOUTH 3 MOI'0 BEPIINHU 1
He 3JIMBA€ThCS 3 )KOJIHOIO i3 CTOPiH, IPOXOAUTH Mi’XK CTOPOHAMH KyTa.

Biopisok, npominb i kym - Halinepwi noxioOHi reoMeTpUYHI dirypu.

Buwmiprosanus eidpiskie i kymie. BumaTHMil yKpalHCHKUU MaTeMaTHK (reoMeTp-TeOpeTHK i
NpUKIagHUK) akagemik [Toropesnos O. B. (1919-2002 pp.) 3ampornoHyBaB AOTOBHUTH CITUCOK YiKe
OIMCAHUX BUILE OCHOBHUX NO3UUILIHUX 8i0HOUEHb TeOMETpil IBOMAa MempUYHUMU BiTHOIIIEHHIMU,
AKi mobpe posyMie KOKHA IepeciyHa JoguHa: doexuHa (cTocyeThest BifpisKiB) i epadycna mipa
(ctocyetbest kytiB). CaMe Lie HOBOBBE[EHHSI CyMmMmeESO CNPOCMUJIO BUKJIANeHHS (aKTUYHOIO

Marepiayry B po30y10Bi eBKJIiJOBOI reoMeTpil.
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[TpakTH4YHO, BUMipIOIOUH Bipi3KH, 3aCTOCOBYIOTb Pi3Hi
incTpymenTn. HadimpocrimuM 3acobom € miHiMKa 3

nopinkamu. JloBkuHa Bigpizka AB (puc. 19) piBHa 16 cMm,
Bigpizka AC - 10 cm, Bigpizka CB - 6 cMm. Hemae >xomHux
MOBXWH 1BOX BinpiskiB AC i CB. o toro x (puc 20),
Mewmopianvha dowka Ha
¢acadi XHY imeni B.H. Kapasina

CyMHIBIB, 110 [AOBXXWHa Bifnpizka AB [opiBHIOE cyMi
6aunMo SIK 3a OIIOMOTOI0 JIiHIHKH, 1[0 IPOrpagyHoBaHa B

nronmax (1 groiim = 2, 54 ¢M), MOYKHa BUMIDPSATH TOBXKUHY
MeTaJIeBOTO JIAHIIOXKKA.

OueBUHO, 1110 3BiCK OTPUMYEMO TaKy OCHOBHY 8J1ACMUBICMb BUMIPIOBaHHS BifIpi3KiB:

V. Kosxxruil 8idpisox mae negHy 008xcuHy, binvwy 8i0 Hyas. Hoexuna eiopiska 0Opi8HIOE cyMi
0083UH YWACMUH, HA SKi 8iH po3busaembcs 6Y0b-K0H0 1i020 MOYKOI.
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Puc. 19

Puc. 20
Lle o3Hauae, 1110 omIepy0YH BigpizkoM AB, MU MOKeMO BUOHUpATH Ha HbOMY AOBUIBHY TOUKY C

i, mpy 11bOMY, MOB>KMHA Bimpiska AB mopiBHIOBaTuMe cyMi foBKUH Bifpi3kiB AC i CB. [loBXUHY
Bifjpiska AB Ha3MBaIOTh TAKOXK 8I0CMAHHI0O MiXX ToukaMu A i B.
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Puc. 21
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Puc. 22

KyTy, ik BimoMo, BUMIpIOIOTbCS y gpadycax 3 [OIOMOroxo TpaHcrmopTypa. OOQUHUYHHUHE KyT

Miporo B ofivH rpajayc (mosHauvaroTe: 1°) oTpUMay MOAUIMBIIM PO3TOPHYTHUH KyT Ha 180 piBHHX
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yacTuH. ToMy rpagycHa Mipa posropayToro Kyta AOB popisuioe 180° (puc. 21). 11 6ibi To4HOTO
BUMIPIOBaHHS KYTiB TpajyCH MOIUISIOThL HAa MIHYTH, a MIHYTH - Ha ceKyHmu. Minyrow (1)
Ha3uBalTh 1/60 yacTuHy rpajyca, a cekyuoro (1”) - 1/60 yactuny minytu. Hanpukiaj, Ha pUucyHKY
21 kyT BOD mipubau3sHo gopiBHIoE 95°55'.

HOuBnsyych Ha IIKaNy TPAHCIOPTHUPA, HEBaXKKO MoMituty, 1o: LBOC = 120°. [Ipomine OK
MIpOXOAUTh MiXK cTopoHamu KyTa BOC, ZBOK = 20°, a ZKOC = 100°. He Mo>xe 6yTH CyMHIiBIB, 1110
ZBOC = ZBOK + ZKOC = 20° + 100° = 120°.

dorokapTka (puc. 22) 306paxkye TPaHCIIOPTHUP, BUTOTOBJIEHUI CIIEL[iaIbHO JIi BAKOPUCTAHHS
y IPOMHUCJIOBUX LILJISIX.

OcHoBHUMU 8lGACMUBOCMAMU BUMIPIOBAaHHS KYyTiB HAa3UBaTUMEMO TaKi:

VI KoxxHutl kym mae nesny 2padycHy mipy, biaswy 8i0 Hyas. Poszoprymuil kym dopigrioe 180 °

I'padycra mipa kyma O0opisHIoe cymi 2padycHUX Mip Kymie, Ha ki 8iH po3busacmbcs 6y0b-aKum

npomeHnem, w.o npoxoaumb Mix tilo2o cmopoHamu.

Ile o3Haugae, 110 BUKOHYIOYH Ollepaliil 3 HakpecjieHUM KyToM BOC Mu Mo3keMo ITPOBOJUTH MK
Hioro cropoHaMu Oyab-akui mpoMinb OK i rpagycHa mipa kKyta BOC 6ype piBHa cyMi rpagyCcHUX
Mmip kyTiB BOK #1 KOC.

Ipamuii kym Tocmpuii kym Tynuii kym
Puc. 23
Iomamo, 110 KYyT Ha3WBAETbCS NPAMUM, AKILO MOro rpagycHa mipa («..., KoJIM BiH HOpiBHIOE»)
90°; 2cocmpum, SIKI1I0 BiH Mae rpagycHy Mipy MeHury 90°, i mynum, sSIKI1I0 rpagycHa Mipa KyTa OiibIiia
90° i1 mena 180° (puc. 23).

Puc. 24
Bioxnaoawnhs 6iopiskie i kymig. Ha pucyHKy 24 mokasaHo, SIK 3a IOTIOMOT0I0 JIiHiKY Ha POMeHi
a Bif I0r0 ITOYaTKOBOI TOUKHU A BIKJIafaloTh Bipi30K gaHol MoBXUHU (AB = 5 cm).
Ha pucynky 25 npominb OA, pa3om 3i CBOIM [OIOBHEHHSIM, po30MBa€ IUIOIIMHY Ha [Bi
MiBILUIOIIUHU. Bu 6auuTe, AK 3a JOMOMOrOI TPAHCIOPTHUpa BigkiagaloTh Bifg mpomeHs OA y

BUOpaHy MIiBIUIOUIMHY KyT 3a[aHoi rpagycHoi Mipu (ZAOB = 60°).
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Puc. 25

BigKJIagaHHS Bipi3KiB I KyTiB:

Taki mpocTi, moOpe 3HaoMi KOKHOMY i3 BJIaCHOTO JIOCBiAy MPaKTH4HI orepawii 3 osiBLEeM,
JIIHIMKOI0 Ta TPAHCIIOPTHPOM, CIIOHYKAalOTh Hac [0 (GOpPMYJIIOBaHHS OCHOBHUX 8Jacmusocmeti

008XKURU I iuwe 00UH.

VII. Ha 6yob-sKkomy npomeHi 8i0 1i020 no4amrosoi moukKU MOXHA 8idkjaacmu 8i0pi3ok 0aHnol

VIII. Bio 6y0b-9K020 npomMers y 8UbGPAHY Ni8NJIOWUHY MOXCHA 8i0Kaacmu Kym 0aHol 2padycHol
Mmipu, merwoi 180 ° i nuuie 0OuH.

A

Bay'Ba)KI/IMO, jaste} CTapOJZ[aBHi E€TUNTAHU OJId BI/IMipIOBaHb Ha 3eMJli KOPpHUCTYBaJINCA HOOCHUTH

Puc. 26

NPUMITUBHUMHU (9K Ha Hall po3Cyj) iHCTpyMeHTaMu (puc. 26): Maiuler, TiHHIO, MOTY3KOIO,

KaMiHIEM i, IK He [MBHO, caxxHem (IOJLOBUM LIUPKYJIEM, PO3XUJI SIKOTO CTAHOBUTHL 213,36 cMm).
CaskeHb y TOCIIOIApIOBAaHHI Ha ceJli Ma€ MpaiaBHE 3aCTOCYBaHHS ¥ CbOT'OJHI.

Y TemepimHiX ymMoBaX, y pi3HUX rajy3six JIIOACHKOI IisTIBHOCTi, BUKOPHUCTOBYIOTh Habarato
OOCKOHAJIIII IHCTPyMEHTH [Ji BUMIPIOBaHb K JIIHIMHUX, TaK i rpagycHuxX BeauduH. KoskHoMy
BiloMi MacwmabHa niHilika, IKOI0 KOPUCTYIOThCSI KpecJisipi, CKaa0Huli Memp BeJIbMU TOTPiOHUI

CTOJISAPY, KAelioHyacmuil canmumemp - KpaBL{io, a pysiemika - OyaiBenbHUKY (puc. 27, 28).

Puc. 27
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€ Oararo iHIIMX, iHCTpyMeHTiB. Hampukian, y MalmIvHoOOyOiBHIN ramysi [y 3amiproBaHHS
[liaMeTpiB LMJIIHAPUUHUX JeTajlell BUKOPUCTOBYIOTh KPOHUUPKY.i U Hympomipu (puc. 29). Bisbi

TOYHMMM € WMAH2eHYUPKY.Ii Ta mikpomempu (30Kpema, esieKTpoHHi, puc. 30).

Puc. 28

Kponyupxyne

Puc. 30

IIlo >k cTocyeThCcsI KYTOBHUX BHMIpIOBaHb, TO [0 HAWOINBII PO3MOBCIOMKEHUX TMPHUIIaMiB-

iHCTpyMeHTIB, KOTPi MalOTh HeabusIKe IIPaKTUYHE BIPOBAJPKEHHSI, CJIi/I BiTHECTH B)Ke BiTOMHUI BaM

mparncnopmup (nus. puc. 21, 22), a Takok acmpossbito i meodonim (puc. 31).

™

Puc. 31

JlujakTKa MaTeMaTHKH: Teopis, J0cBiz, inHoBaii, 2025, N° 4, 28-50.
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Acmponsbis (nam. astron - sipka i labe - cxonn0eanHs) - KyTOBUMIPIOBJILHUU TIPUIIAL, SKUM
o XVIII cT. KoprcTyBa/IMCh BU3HAYAIOUH MIUPOTY i JOBIOTY B ACTPOHOMII Ta HaBiramii.

[Tpu3aMmoBa acTponsibist - cydacHUU MpUiIaz AJist BU3HAYEHHS reorpadivHUX KOOpAUHAT.

Actponsibiga e maBHIM acTPOHOMIYHHMH IHCTPYMEHT, CTBOPEHWM [Ji1 BUpILlIeHHS 3afady,
IIOB’SI3aHUX 3 PO3paxXyHKOM 4acy gobu i mo3unii CoHus Ta 3ipok Ha HebocxwmIti. [cHyBao geKkiiabka
THUIIIB acTposi6ii. I moci KopucTyOThCSI HAUIOMYJISIPHILIIUM BUIOM - ITaHicdepHO acTporsbiero,
Ha sIKill HebGecHa cepa IMPOEKLIIOETHCS Ha IJIOLIUHY eKBaTopa.

Teodonim (rp. theaomai - puBmioch i dolichos - MOBrui) - MapKIIeHIepCbKO-TeOe3ndHUI!
IIpUJIa AJis BUMIPIOBAaHHS TOPU30HTAJIBHUX | BEPTUKAIBHUX KyTiB HA MiCI[eBOCTi. 3aCTOCOBYIOTh
TEOMOJIIT IPU BUKOHAHHI reoje3UUHUX, MapKIIeHIepChbKUX, aCTPOHOMIUHUX Ta IHIITUX POOIT.

Haiinepiri reoMeTpUUHI TOHSATTS «008XKUHA» 1 «2padycHa Mmipa» MapTh HAATO BadKJIUBI
BTiJIEHHS] B peaJIbHUX, OIIOUMX BUMIpDIOBAJIbHUX IHCTPYMEHTAX, SIKi BIilirpaloTh MOMITHY pOJIb y
JKUTTERISIIBHOCTI Cy4YacHOI JIIOAVHH.

Tpukymnuuk. Ilepem TuUM, SIK HaBeCTHW O3HAUYEHHsS TPUKYTHHKA, HaragaeMo, I[0 MeTPUYHI
BiJHOIIIEHHST «JIOBYKMHAa» 1 «rpajlyCHa Mipa» BKJIIOUEHI JI0 PO3psSAy OCHOBHUX, HEO3HAUYBaHUX
NoHATE. [[IOHATTS «BiIpi3oK» i «KyT» - MOXinHi, 03HauyBaHi. [Ipu ibomy:

lsa 6i0pisku Ha3usarmMbCs PIBHUMU, SKUW,0 80HU MAOMb 00HAK08Y 008HUHY .

ea Kymu Ha3u8aomMuCs pIGHUMU, IKUWO0 80OHU MAKMb 00HAK08Y 2padycHy mipy (IHKOJIM rOBOPSATH

«... OJIHAKOBY KyTOBY MIipy B rpajycax»).

TpukymHuKkom Ha3usaemuCcs izypa, 9Ka cKaadaemaucs i3 mpvox Mook, Wo He J1exKamb Ha 0OHIl
npamiti, i mpbox 8i0pi3Kia, SKi NONApHo cnoayuarms ui mouku. Touku HA3UBAOMbCS 8ePUUHAMU
MpUKymMHUKa, a 8i0pi3KU - [i020 CMOPOHAMU.

Ha pucynky 32 300pa’keHO TPUKYTHUK i3 BepmmmHamu A, B, C i croponamu AB, BC, AC.
TpUKYTHHK IM03HAYAIOTh HOTO BEpPIIMHAMH. 3aMICTh CJI0BA «TPUKYTHHK» UaCTO BJKMBAIOTh 3HAaK-
cuMBos A. Hanpukiiag, TpUKyTHUK (puc. 32) y CUMBOJIIYHOMY 3aIllUCy [I03BOJIAETHCS MO3HAYUTH
tak: AABC.

Puc. 32 Puc. 33

! Mapkieiifnep - ripuuuuii iHkeHep a6o TexHiK. Foro roJoBHMM 3aBOaHHSAM € OpraHisallis

OymiBHMIITBA MiA3eMHUX (I HA3eMHUX) CIIOPY/I, 3 YPaxXyBaHHSIM [IPaBUJI TEXHIYHOI eKCILTyaTallil.
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CTOpoHH TPUKYTHHKA MOYKHA TAaKOX IT03HAYaTH MaJIUMU OyKBaMU JIaTUHCBKOTO andasiTy a, b,
c. llum 3py4YHO CKOpPHCTATHCS IIpU BUCBITIEHHI AeSKUX TEOPeTUYHHUX IIUTAaHb reoMeTpil Ta,
0co0JIMBO, IPU PO3B’sI3yBaHHI 3aa4 3 OyKBeHUMH BHpa3aMU, KOJIU JOBKXUHY CTOPiH TPUKYTHHKA
OOBOAUTHCS 3amaBaTu 6ykBamu: AB = ¢, BC = a, AC = b. TyT KOPUCHO JOTPUMYBAaTHUCS NPaBUJIA:
MPOTH KyTa A JIEXKUTh CTOPOHA @, TPOTH KyTa B - cTopoHa b, a mpotu Kyta C - CTOpOHA C.

Kymom mpuxymnuurxa ABC nipu BepiInHi A Ha3UBa€eThCS Ky T, yTBOpeHUl nnpoMeHsamMu AB 1 AC.
AHasoriuHo o3HauyloTh KyTH 3 BepiunHaMu B i C.

TpukymHuKu Ha3u8armMvbCs PIBHUMU, SIKU0 8 HUX 8i0N08IOHI CMOPOHU I 8iONOBIOHI Kymu pIgHI.
[Ipy 11boMy BiAMOBIAHI KyTH MalOTh JIEXKATH IIPOTH BiAIIOBIIHUX CTOPIH.

Ha pucynky 33 306paskeni nBa piBHi TpukyTHUKYU ABC i A\B\C\. Y HUX, 3TigHO 03HaueHH0: AB
:AlB1,BC:Blcl,AC:A1C1, ZA = ZAl, ZB = ZB], ZC: 4 Cl.

3 MeTOor Kpaloro «bpadeHHs» PUCYHKA y Bi3yaJIbHOMY ITPOYHUTaHHI, HOr0 YHAOUHIOKOTE: PiBHI
BiJIpi3KH BiiMiualOTh OfiHi€l0, IBOMa 200 TphOMa PUCKaMH, a PiBHi KyTH - OfIHi€10, ABOMa ab0 TpboMa
Iy’KKaMHU.

151 mo3HaYeHHS PIBHOCTI TPUKYTHHUKIB Y 3aIIMCy KOPUCTYIOTHCS 3BUYHUM 3HAKOM PiBHOCTI =.
[Tpumipom, AABC = AA\B:Ci npouuTtyeThbcst Tak: « TpukyTHUK ABC piBHUN TpUKYTHUKY A1BiCi».
TyT nopsiioK po3TalllyBaHHS B 3allMCy BepILIWH TPUKYTHHKA Mae NIPHUHIMIIOBe 3HAUEHHSs, a caMe:
piBHicTb AABC = AA\B:Ci o3Hauae, mo AB = AiB,, BC = = B\(,, ..., LA = LAy, /B = /B, .... PiBHicTb
AABC = AB,AC) o3Hauae 30BciM iH1re: AB = BiA,, BC = A\C,, ..., ZA = ZBy, LB = /A, ... . Mo>XHa
IIOMITUTH, IO PiBHICTH BIANOBIGHUX CTOpPIH 1 KyTiB 3pUMO 3YHUTYETbCS Oe3rocepeqHbO i3
cuMBoJtivyHoro 3anucy: AABC = AA,\B\C), 4uM Ha IIPaKTULli 3pyUHO KOPUCTYyBaTUCS.

TpUKYyTHUKH, 3aJIeXKHO Bif dosxuru cmopin (puc. 34) ta mipu kymis y epadycax (puc. 35),

MOIJAI0Th BINIIOBIMHO Ha TaKi BUOU:

| =

Pisnocmoponniii Pisnobedpenuti PisnocmoponHiii
Puc. 34
- PI3HOCMOPOHHI, B HUX yCi CTOPOHU pPi3HOI JOBXUHY;
- pisHobeOpeHri, B HUX ABi CTOPOHU DiBHi;
- pIBHOCMOPOHHI, B HUX yCi CTOPOHU MalOTh OJJHAKOBY AOBXKUHY;- NPSMOKYMHi, B HUX OIUH i3
KYTIB IPSIMUY;

- 20CMpOKYymMHi, B HUX yCi KyTH FOCTPi;
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- MynoKymHi, B HUX OAUH 13 KyTiB TyIHH.

FA

IpsimoxymHuii T'ocmpokymHruli TynoxymHuii
Puc. 35

Iomamo, 110 B piBHOGEApEHOMY TPUKYTHUKY piBHI cTroponu (EF = EG) Ha3suBawThb Oi4HUMU, @
tpetio ctopony (GF) - ocnosor. Croporu (AC i BC) mpsIMOKYTHOIO TPUKYTHHKA, SIKi YTBOPIOIOTh
NpSIMMIA KYT, Ha3UBaKOTh kamemamu (Bif rp. kdOetog - BUCOK, TepIIeHIUKYIIAP), a CTOPoHY (AB), 1110
JIEKUTDb HABIIPOTH TIPSIMOTO KyTa, - 2inomeHy30i0 (Bif| Tp. 6T0Te(Vovoa - Ta, 1110 CTATYE).

IchysanHs mpuxkymuuka, wo OdopieHioe 0anomy. Hexail mano (HakpecyieHno) TpukyTHUK ABC i
neinpe nmpominsb a (puc. 36, a). He 3mintoroun ¢popmu i po3mipis TpukyTHHKa ABC, mepemMicTUMO Horo
Tak, 1106 BepinHa A 30irjacs 3 moyaTkoMm A; IIpoMeHs a, BeplIMHa B momnasna Ha NpoMiHb a, a
BepirHa C po3MicTuiacs y BUOpaHid MiBILUIOIUHI BiTHOCHO poMeHs a (pa3oM i3 IOOBHEHHSM).
BepIunHU 3aJaHOr0 TPUKYTHUKA B Or0 HOBOMY pO3TalllyBaHHI no3Hauumo A, By, Ci (puc. 36, 6).

OueBupHoO, 110 TpUKYTHUK A,B1C) piBHUY TpuKyTHUKY ABC.

IcnyBanHsa tpukyTHUKA A1BC), SKUM [OpiBHIOE 3amaHOMYy TPUKYTHUKY ABC i po3miiieHuit
3a3HAaYe€HUM CII0COOOM BiJHOCHO 33laHOT0 IIPOMEHsI d, TeX BIJHOCATb OO0 OCHOBHUX
gaacmueocmell HaunpocTimwmx (moxiguux) giryp. s BiacTuBicTs GOpMyYITHOETHCS TaK:

IX. Sxuil 6u He 6y8 MPUKYMHUK, ICHVE MPUKYMHUK, WO OOPIBHIOE LioMy 8 OAHOMY POIMILEHH]

8IOHOCHO 0aH020 NDOMEHS.

a) 0)
Puc. 36
OxpeMo 3ayBakMMO, 1110 OIlepallii MofesloBaHHS TPUKyTHHUKa A1B\C), piBHOTO TPUKYyTHUKY

ABC Y TakK BCTaHOBJIEHOMY pOBTaU_IYBaHHi, TicHO HepeHHiTaeTbCH 3 OCHOBHMMMH BJIaCTHUBOCTAMHA
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Bigkiagauus Bigpiskis (OB-VII) i kyTie (OB-VIII), amxe A\B1= AB, /BAC) = /BAC, a ZA\B,C =
/ABC.Ilo iHmomMmy, BXXe 3apa3, Malo4Y{ Y BJIACHOMY PO3IIOpPSII>KEHHI JIiHIMKY 1 TpaHCIIOPTHUP, MOKHA
IHTYITUBHO ¥ Bi3yasIbHO - CIIOCOOOM 3aMIprO8aHD 1 8i0KIA0AHHS - BOCUTH TOYHO obyxyBaTtu AABC)
=AABC:

1. Ha mpomeHi a Bixg Touku A Bigkinanaite Binpizok A;B,, piBHUM Bigpisky AB.

2. Big nmpomeHs a y BuOpaHy niBIUIoLIMHY Bigknanaite /B A C = ZBAC.

3. Big npomens BiA 1y Ty X NiBIJIOLIKUHY Bifknagaite ZABiC = LZABC.

4. 3adikcyiite Touky C) nepetuny npomeHiB ACi i BiC\.

Tpukytauk AB\C), piBHUH TpuKyTHUKY ABC, mo6yI0oBaHoO.

INapanenvHi npsami. [IBi npsAMi Ha IUIOLIWHI, Y B3a€MHOMY pO3TalllyBaHHi (TO3UIIHO), MOKYTh
MaTH abo OfHYy €OUHY CIIIbHY TOUKy (nepemunamucs), abo He MaTH CIUIBHUX TOYOK (He
nepemuHamucs).

KaxkyTp, 1110 KOXKHA 13 ABOX NPSIMUX, SIKi He MalOTh CIIIJIBHUX TOYOK, PO3TallloOBaHa BiHOCHO
iH1101 TIpstMO] napasienvHo (rp. paralelos - 1110 IPOXOMUTH TIOPS).

OTKe, 08I npsmi HA3UBAIOMbCS NAPATEALHUMU, IKU0 80HU He NepemuHarombCs.

IHopi, mpy 3/7UTTI ABOX NPSIMUX, 3pYYHO BBAKATU lle YAaCTHHHUM BUIIQIKOM I1apajleIbHOCTI
(moznauaroTe: @ = b). TyT = - 3HAK-CUMBOJI, 11[0 03HAYAE 3TTUTTS JBOX FEOMETPUYHUX Piryp.

IIBi npsimi a i ¢ (puc. 37) nepernHatotbest B Toui A: A =a M ¢ ta npsMi a i b mapasnenbHi ogHa
iHwii. [TapanenpHicTh MPSIMUX CMMBOJIIYHO MO3HAYalOTh 3HaKoM ||. 3amwmc a || b (uun AB || CD)

noTpi6HO yuTaTH i 03ByuyBaTH Tak: «lIpsima a (AB) mapanenbHa nipsmiit b (CD)». Bingpisku Ta

IIPOMEHI, fIKi JIeJKaTh Ha IapajlesIbHUX IIPSIMUX, TeK BBA)KAIOTh [1apajleIbHUMHU.

O

Puc. 37 Puc. 38
OcHoB8HY 81aCcMUBicMb TTapaieIbHUX IPSIMUX CJTiJ GOPMYJIIOBaTH TaK:

X Yepes mouky, kompa He Jiexumb Ha 0aril npamill, MoxHA npogecmu HA NJIOWUHRI He blablie

AK 00HY Npamy, napajesibHy 0aHil.
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[To6ymoBy npsimMoi b, 1110 TPOXOAUTE Yepe3 AaHy TOUYKY B, mapasnesnbHoO JaHid npsaMiil a, 3py4dHO
BUKOHYBATH 3a JIOTIOMOTOIO JIIHIMKY | IPSMOKYTHOTO TPUKyTHUKa (puc. 38).

TBepmkeHHS, SKi BUILUIMBAaIOTH i3 cPOpMyILOBaHOI akcioMu abo [IOBefleHOI TeopeMu,
Ha3UBaloOTh X Hacaiokamu. Hacnigku 060B’13K0BO IOBOASATE, BUKOPUCTOBYIOYU 0a30Be TBEp’KeHHS
¥ y>Ke BifoMi icTuHHI dhaKkTH.

Hacnipmoxk. dxwo npama nepemurae 00Hy i3 080X napasiesibHux npsamux, mo 80HA NepemuHae

ii Opyey npamy.
Cnpaspi, Hexall a i b - mapasienbHi IpsAMi, a IpsiMa ¢ TIepeTUHAE TIPAMY a B [esiKiil Touli A (puc.

38). Konu 6 mpsima ¢ He mepeTUHasa npsimy b, To yepes Touky A mpoxoauio 6 asi npsami (a ic), saxi
He MepeTUHaTh npsaMy b. Lle HeMoXJIMBO 3a BiacTuBicTio mapanenbHux npsamux (OB-X). Tomy
IpsiMa c, sIKa IlepeTHUHaE NPSIMY a, 000B’I3KOBO IlepeTHHAE U NpsaMy b, mapasesbHy NpsiMili a.

Teopemu i 0ogedeHHs. Y BUBaXKEHIH, CTPOTiH po30y0oBi eBKJIiJ0BOI reOMeTpii - IUCLMILTIHHU, L0
Mae HayKoeulli xapakTep, OyIb-siKe TBepIyKeHHS 00T PYHTOBY€ETHCS IIISIXOM JI02I4HUX MIPKY8AHb, 32
BUHSATKOM OCHOBHMX BiiactuBocteii (I-X), Heo3HauyBaHUX BiIHOIIEHb MIDK OCHOBHMMH 06’ €KTaMH Ta
NeAKUMM HaUmpocTiluMu (30Kpema, oxigaumu) ¢irypamu. Taxi joriudi MipKyBaHHS Ha3MBalOTh
OosederHsam. Came TBepM>KeHHs, KOTPe MiJIsArae JoBeJeHHI0, HA3UBAIOTh ME0peMoio.

Teopema (1aBHBO-TP. Oe)pnua - TOBENEHHST; BUTJISL, TIOTJISI; TIOIAHHSI, TI0JIOKEHHS).

Mipkyroun sorivHo, 3 nmocunanHsaM Ha OB-II, Mu BXe Manu 3Mory [OBEeCTH, LIO IpsiMi He
MOJKYTh IIEPETUHATHCS y IBOX PI3HUX TOYKaX, HEe HA3WBAKOUHU lLie TeopeMorw. HaBememo 1ie onuH
TIpUKJIaf] JOBeIeHHs, Tenep yKe Y GopMi TeopeMH.

Teopema 1.1 (3a O. B. IloropenoBum). SKII0 mpsma, sKa He NPOXOOUTL Yepe3 JKOIHY 3

BEpIIWH TPUKYTHUKA, IEPETUHAE OTHY 3 MO0 CTOPiH, TO BOHA IMePEeTUHAE JIUIIIE OHY 3 IBOX iHIIINX

CTOPpIH.
HoBenenHns. Hexail mpsiMa a He IMPOXOAUTDH Uepe3 >XOJAHY 3 BepLIMH TpUKyTHUKa ABC i

nepeTrHae Woro cropony AB 'y mesikiii Touui P (puc. 39).

a) 6)
Puc. 39
Jlorika mipkyBaHb HagTo npocTa. [IpssMa a po36uBae IIOLUHY Ha ABi MiBIJTOMIUHU. Touku A i
B nexkaThb y pi3HUX MiBIUIOIIMHAX, ajiKe Bifpi3ok AB nepetunae npsimy a (OB - IV). Touka C j1ekuThb

B OMHIiM 13 IMX ABOX ITiBIIJIOIIMH.

Didactics of mathematics: theory, experience, innovations, 2025, N° 4, 28-50.

© 2025 The Author(s). This is an Open Access article distributed under the terms of the Creative Commons Attribution 4.0 License



Meroaununa HayKa — BUUTEI0 MAaTEMaTUKU 47

Axkuo Touka C JEXUTh B OHIN MiBIUIOWIMHI 3 Toukow B (puc. 39, a), To Bigpizok BC He
IepeTHHAaE NpPSIMY 4, a Bimpizok AC nmepeTrHae 110 npsamy, amke Todku A 1 C nexarp y pizHUX
[TiBIJIOIIMHAX.

k1o Touka C JIeXXUTh Y ONHIN MBILUIOIIKHI 3 TouKowo A (puc. 39, 6), To Bifpizok BC nepetnHae
NpsSIMY a, a Bifpizok AC - He IlepeTUHAE.

Y 060X MOKJIMBUX BHUITa[IKaX MpsiMa a IepeTHHAE JIMIIe OJHY i3 ABOX iHmwuX cTopiH AC uu BC
tpukyTHUKa ABC (P = a N AB - 3a yM0BOW). [[08€0eHHs 3a8epuieHo.

®opmyTI0BaHHS TeOpeMU 3aBXKAU CKIANAETHCS 13 OBOX YACTHH, SIKi 3aIIUCYIOTh CHMBOJIIYHO
61151 IKICHO BUKOHAHOT'0 PUCYHKa.

Y opHIM YacTWHI, KOTpa HAa3UBAETLCS YMOBOKW TEOPEMH, TOBOPUTHCS IIPO Te, IO [AHO:
TpukyTHUK ABC (AABC), npsimy a (a), sika He IPOXOAMTH Yepe3 KOAHY 3 BEpIIWH TPUKYTHHUKA i
IepeTHHAE OJHY 3 HOro CTOpiH y mesikii Touui P (@ N AB = P). Y mgpyriii YacTHHI, 1[0 HA3WBAE€ThCS
BUCHOBKOM TE€OPEMHU, TOBOPUTHCS TIPO Te, 1[0 OTPiOHO TOBECTHU: IIPSIMA a MIepeTUHAE TIIBKU OJHY i3
[IBOX IHIIMX CTOPiH 3a1aHoro TpukyTHUKa (@ N AC = Q a6o a N BC = F, puc. 39).

Y HaBYaJIFHOMY MaTepiajli CHCTEMaTHYHOTO KypCy TeoMeTpil O03HAallOMJIEHHIO Y4YHIB 3
TeopeMaMH Ta iX JOBeeHHSM BiBeieHO nomitHe Micie. KpiMm TeopeM y Kypci reometpii 7 Kiacy
nepenbaveHo 3HaUHy KiJIbKICTh 3a/1a4 Ha [OBEMIeHHs], sIKi Y KJIACHYHMX MigpyYHuKax reometpil (O.
B. IMoropesioBa) BimirpaBanu poJib TeopeM. [{oBefeHHs, IK OfMH i3 HAATO BaKJIMBUX €TaIliB Ha
LIJISIXY A0 pe3yJIbTaTy, BAKOHYIOTh TAKOXK Y IIpolleci po3B's3aHHS 3aa4 Ha MOOYI0BY.

§Ki X BUMOTH IporpaMu OO MaTeMaTHU4YHOI IiATOTOBKU Y4HS, II[0 CTOCYIOTHCSI TEOPEM Ta IX
moBeneHHA? Ha piBHI 060B'13K0BOr0 MiHiMyMy ITporpaMa BUMarae po3B's3yBaTH THUIIOBI 3a/1ayi Ha
00YMCIIeHHs], [OBeeHHs1 i 1mo6ymoBy, MMPOBOMUTH [OKAa30Bi JIOTIYHI MipKyBaHHS (mOBemeHHs),
CITUPAIOYMCh Ha BiqoMi TeopeTHUUH] paKTu.

Yy noBUHHI y4Hi 3HaTU I0Be[E€HHS BCiX TeopeM, lepefbavueHux mporpamor Kypcy? TyT BapTo
OOTPUMYBATHUCS IIPOIMCHOI ICTHMHHU: He Cymb B8aX /U0 nam'smamu 008e0eHHS miel YU IHWOL
meopemu, nompibHo 3Hamu Memodu 0osedeHHs i emimu Kopucmygamucs Humu. [1ig yac BUBUeHHS
MeBHOI TEMU Ha PiBHI 000B'I3KOBUX pe3yJIbTaTiB HABYAaHHS BU MTOBUHHI 3HamMu Teopemy SK dakT i,
3a nmoTpebH, BIITBOPUTU OCHOBHI eTany JI0BeJIeHHs, MipKYIOUH JIOTi4HO. BinbIl BaskIMBO 3100y TH
cTabiIbHI BMIHHS 1 HABUYKY 3aCTOCOBYBaHHS TeopeM [0 OyAb-sIKKX 3a/iay, 30KpeMa, IPaKTHUYHOT0
(mpuKJIaIHOTO) XapaKTepy i 3MicTy.

HoBeneHHs [alOTh 3MOrYy VYHSIM 3aCBOITH €BPUCTUYHI NPUMOMHM DPO3yMOBOI MiSUIBHOCTI,
GbOopMyIOTh MO3UTHUBHI SIKOCTI 0COOMCTOCTI, 30KpemMa: OOIPYHTOBAHICTh CYyJ[)KeHb, CTHUCIICTb Ta
YiTKiCTh BUCJIOBJIEHHS JYMKH.

JlromuHi chOToJIeHHS BUITaIa€ KUTH i IPAI[IOBAaTU B CYyCHiNbCTBI iHpOpMaI[iltHUX TeXHOJIOTIH. Y
Hayli Ta TexXHili, B IHIIMX Tany3sX >XATTEHISUILHOCTI HeoOXigHI cremiajicTd, fKi 0 yminu
aHaJIi3yBaTU MpOOJIeMU, BCTAHOBJIIOBATH CUCTEMHI 3B’SI3KU, BUSIBJISITU IPOTUPIYYSs, 3HAXOOUTHU

LIIJISIXW 1X BUpIleHHS, INPOTHO3YBaTH MOJK/IMBI BapiaHTH pO3BUTKY TaKHX pillleHb, TBOPYO
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3aCTOCOBYBaTH HabyTi 3HaHHS B HOBUX yMOBaXx, a OTXKe, - 00IpyHTOoBYBaTh. OCOOUCTICTH TaKOTO
TOJIKY TOTOBa A0 MOCTIHHUX 3MiH y TEXHOJIOTisIX Oyab-siKoi cdepu
MiSJIBHOCTI.

Akciomu _ (6inbln  meTanbHO).  J[aBHBOTPELLKUN  BUEHWU-
eHIUKJIoNequcT, ¢inocod i yorik Apucrorens (yuens Ilnarowna,
384-322 pp. mo H. e.) OyB mepekoHaHui, 1o «Bci Hayku, B SKUX
HasiBHi TOBe[JeHHs], 3aCTOCOBYIOTb aKCIOMH ... . AKciomMu 807100itomb
Haliguwum cmyneHem 3a2aibHOCMIL U € NOYAMKOM YCb020>.

Akcioma (rp. axioma - 3araJbHONPUIHATE, Oe3repeyuHe; axio -

BBaJKAlo TITHUM, HAIOJIATAI0, BUMArao).

Y memyKTHUBHUX HAyKOBUX TeOPisX MiJl aKciomamil po3yMitoTh:

ITnamon i Apucmomens

1. OcHOBHI BUXiIHI TOJIOKEHHS UYMW TBepI KeHHs, L0 He
BUKJ/IMKAIOTh CyMHIBIB, 3 SIKUX LIJISXOM AeAyKLii, TOOTO sio2iyHumMu 3acobaMu, ONEep)KYIOTh BeCh
IHIITUH 3MiCT Teopil.

2. Te, 110 He TOTpPeOYE YKOOHUX OOIPYHTYBaHb, CAMOOYEBHU/IHI, HAOUHI, HETTOPYIIHO iCTUHHI
daxkTH, BimoMi 6e3 mocBixy, He3asexXHi Bii HbOTO, cripob6a 0OIPYHTOBYBATH $SIKi CIIPOMOYKHa OyJia 6
JIMIIIe TiAipBaTH IX OUeBUIHICTH (Tak po3yMmiB akciomu EBkutin).

3. TBepyKeHHS, 3amIepeyueHHs SIKOro 3allepevye caMi OCHOBH JIOTIYHOTO MUCJIEHHS.

4. lle - ckiIafoBi eeMeHTH Teopii, MATBEpI)KEHHS SIKOI € OJJHOYAacCHO OOIPyHTOBYBaHHSIM
iCTMHHOCTI 1 caMMX aKCioM.

AkciomamuyHruii memod - OUH i3 MeTOMiB MOOYIOBU HAYKOBOTO 3HaHHS. BiH Mae obmerxkeHe

3aCTOCYBAHHS], OCKIJIbKM BHMAara€e BHCOKOTO piBHSI PO3BUTKY 3MiCTOBOI Teopii, KOTpa HifJsirae
akciomartuzanii. lleii MeTon mae MOXXJIMBICTH CTBOPeHHSI 3aKiHYEHMX, JIOTIYHO 3aBepllIeHUX
HAyKOBUX Teopid. He MeHIle 3HaueHHs Mae U Te, 110 reoMeTpU4yHa (MareMaTUYHa) Teopis,
nobyaoBaHa aKCiOMaTUYHO, YacCTO 3HAXOQUTh 3aCTOCYBaHHS Ha INPaKTUIl - B IHIIMX HayKax i
TexXHiI.

[Ipu moBeneHHI TeopeM, pO3B’sI3yBaHHI 3a7ay MOTPiOHO KOPUCTYBATHUCS SIKICHUM DUCYHKOM,
KUY YHAOUHIOE, TeOMETPU3ye YMOBY TeopeMu (3amaui), 3anucany cioBaMu. He mo3BossieThes mif
yac MipKyBaHb BUKOPHCTOBYBATH BJIACTUBOCTI iryp, SIKi BUAHO Ha PUCYHKY, SIKIIIO MM HEe MOKEMO
iX oOIpyHTyBaTH, CIIMpaloO4MCh Ha akKcioMu i moBepmeHi Teopemu. [IpoTe sKicHO, aKypaTHO
BUKOHAHUH PHUCYHOK y 3MO31 HAIITOBXHYTH OyOb-KOrO Ha IPaBUJIbHUN LIJISIX IOJATBIINX
MipKyBaHb.

B yHikanpHil 3a 3micToM KHU3I «EnleMeHTapHa reoMeTpist», afpecoBaHiil BUKJIIOUHO BUUTEJIIO,
O. B. Iloropesnos 31 3HaHHSIM CIIpaBU CTBepKye: «BUKIIamaHHs reomMeTpil y LIKOJIi Mae 32 MeTy He
JIMIlIe CIOBIIaTH YYHSIM reOMeTPUYHI pe3ysIbTaTH, ajle TaK0o>K HaBUUTH IX MeTOMy, 32 JJOIIOMOI'0I0
SIKOTO 111 pe3yJIbTaTH OfIEPKYIOThCS. SIK BiTOMO, reOMeTpUUHI pe3yJibTaTH (TeOpeMHU) OfePIKYIOThCS

LIAXOM JIOTIYHUX MipKyBaHb (moBefieHb) i3 MeAKUX BUXIOHUX TBepikeHb (akciom). Jloriuni
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MipKyBaHHSI € HeOOXiJHOI0 CKJIaJIOBOI0 BCSIKOTO ITi3HaHHs. ['eoMeTpil mpuTaMaHHi BHUpPa3HICTh i
IpocToTa K y (GOpMYJIIOBaHHI pe3yJbTaTy, TaK i B TUX BUXIJHUX IOJIOKEHHSX, 3 SKHUX LeH
pe3yJIbTaT THOBUHEH OyTH ofepKaHUU. Tomy zeomempis 0a€ Ham HAlKpawi MOKAUBOCMI OJisi
pO3BUMKY JI02IUH020 MUCJEHHS Y wikoai». 1o X Te3y Ile OUIBII KaTErOPUYHO BUTOJIOUIyE U
HacTyImHUH ab3al KHUTH: «[IpomoHyIoUU Lied Kypc, MU BUXOOUJIM 3 TOTO, IO 20J108HA 3a0avd
BUKJIA0AHHS 2eomempii - HABHUMU YYHIB JIOZIYHO MIPKYy8amu, apzyMeHnysamu c80i meepoxeHHs,
0osodumu. Jly>Ke Majio XTO 3 THX, L0 3aKiHUYIOTh LIKOJY, OyAyTh MaTeMaTHKaMU, TUM OiJiblle
reomeTpaMHd. ByayTh i Taki, KOTpi B iX MPaKTUYHIH AisIJIBHOCTI JKOQHOI'O pa3y He CKOPHCTAIOThCS
teopemoto [lidaropa. OgHak HaBpsi YU 3HANAETHCS X04ua 6 OINH, IKOMY He IOBe[IeThCsI MipKyBaTH,
aHaJIi3yBaTH, JOBOAUTH.

Y BUKIaJleHHI reoMeTpPUUYHUX TEKCTIB, OKpPIM akcioM i TeopeM, Barome Miclle 3alMamThb
03HaueHHs. B HalmpocTiIoMy po3yMiHHI 03HauYeHHs Oyb-sIKOTO ITOHSITTS Ilepe/ioadac OsSICHEHHS,
[0 lle TaKe, CIHMPAIOYMCh Ha BigoMmi MOHATTS i gakTU. B ycaAkoMy o3HaueHHiI B MOBJIEHIH,
CUMBOJIIYHI 4K 300pakyBasibHiA ¢GopMi MOAAOThCS 3arajbHi iCTOTHI BJIACTHUBOCTI, TOOTO
PO3KPUBAETHCS 3MICT MTOHSATTSI.

Hanpuknan, xkonu roBopsTh: «JIlaiiTe o3HaueHHs Bifmpi3ka». BimmoimaioTh Tak: «Bidpiskom
HA3UBAEMbC YACMUHA NPSAMOI, KA CKAA0eHa 3 YCiX MOYOK Uil npsamol, Wo Jiexams mix 0eoma
Ooarumu it moukamu. Touku, kompi obmexcyromsb 8i0pi30K, HA3UBAMbCS 1020 KIHUAMU».

Kpim gporo, BimoMi Takosk 03HaueHHS IIPOMEHSI, KyTa, TPUKYTHHUKA, ITapaJieIbHUX NPSIMUX, a
TaKOJK PIBHOCTI BifIpi3KiB, KyTiB i TPUKYTHUKIB.

BucHoBku. Crierfudika pucruruiinu «['eomerpis» mossirae B ToMy, 110 ii po30ymoBa BegeThCs
Ha aKCiOMaTUYHil OCHOBI, LI[0 Hesi6HO BUPaKeHO B iHIMX auciumuiinax 33CO, Takux K anrebpa,
diszmka, ximisg, Oiosorig i T iH. lo Toro >, JeAyKTHBHa moOymoBa eBKJIAOBOI reomerpii, 10
ciMpaeThess Ha cucteMy akciom Eskiiga-Tins6epra, Hagro ckiamgHa ([ibbepT - HiMeUbKUM
maTeMaTuK KiHis XIX i mouatky XX crostits). HermoposyMiHHSI BUHUKAIOTh Biipa3y, KOJIU BBOASTh
MIOHSITTS MipH JJ1s Bifipi3KiB i KyTiB. Tomy akciomatuky O. B. [ToropenoBa npuiiMaroTs 3a 6a30By.

BuxinHi 06’eKTH Ta BifHOIIEHHS Mi>K HUMH i, BPEIIITi, aKCiOMU MMEBHO0 Mipoi0 3HAMOMi YUHAM
i3 momepenHiX pOKiB HaB4YaHHS. BUBipeHWI CcHCTeMHUH MiAXim A0 3aCBOEHHSI TeoMeTpil BapTo
KBaTihiKyBaTHU SIK pe3yJIbTAT PETeJbHOTO aHaIi3y 3MICTy eBKJIIOBOI reomerpii, 000B’I3KOBO 3
ypaxyBaHHSIM IIPaBUJI i MeTO/IiB GOpMYJIIOBaHHS O3HAY€Hb 1 JOBEJI€HHS TEOpEM.

3apas, K He OVBHO, cepef HAyKOBLIB i IefaroriB IaHye OyMKa, LIO BiMoBa Bif JIOTiKO-
OUOAKTUYHOI cCXeMU po30yIOBH reoMeTpii, IoBepXHeBe 3HAOMCTBO 3 aKCiOMaMH JJO3BOJISIE YUHSIM
rynbIlle 3po3yMiTH mpeaMeT. Tak, Ha HAUly AYMKY, aBTOPU MiAPYYHUKIB JOKJIAJalOTh 3yCHJIIb
cnpocmumu mofgaHHsl PpakKTUUHOro Marepiany ¢GOPMYITIOBAaHHSIMH i OOIPYHTYBaHHSIMU iCTUHHOI
cyTHocTi mucuururinu. OgHaK yci CXOoXKi YIOCKOHaJIeHHsI BeJIbMU CyMHIBHI - MU Ha IMOYaTKy

3HAHMOMCTBA 3 IIEepLIOI0 3 HAYK BTpada€EMO cucmemy, JlaMa€EMO cCmpyKkmypy AeAyKTHBHOTO METOOY
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po36ynoBU reoMeTpii, ika Mae MPOAYMaHy i OCTaTOUYHO YIOCKOHAJIeHY akcioMaTuky (Jlenuyk, 2015,
c. 22).

VBech 6araToBiKOBHUI IOCBIl HABYaHHS reOMeTpii CBiIYMTS, 1110 TpaauLiiHa (3 yacie EBkitifa)
cucteMa ii TOJIaHHS YYHSIM HaWOINBII pallioHaJbHA. Y IOCKOHaJeHHS He MOBUHHO CTOCYyBaTHCS
PO3YMHUX i rITUOOKO MpogyMaHuX GaKkTiB QUBO-HAYKH, B YOMY SIK YUHUTEJb, TaK i yUeHb MalOTh Oy TH
nepekoHaHUMH. OT)Ke, HalTIeplile, BAPTO YiTKO GOPMYITIOBATH OCHOBHI MUTAHHS, IKi BUHUKAIOTh Y
BUCBITJIEHHI OCHOB aKCioMaTW4HOI po30ymOBM Iepuioi 3 HayK, JAeMOHCTPYBaTH IX TJIMOOKO
OCMHCJIEHUMH IIPUKIalaMU TPaKTUYHOIO, IPHUKJIAAHOTO XapaKTepy, SKICHUMU i peTeJbHO
BUKOHAaHUMU PUCYHKaMH.

CTOCOBHO MOMANBUIMX MOCII)KEeHb Y LIBOMY paKypci MU BBaxkaeMmo, 1o miapyuyHuk O. B.
[ToropenoBa HemOCKOHAIWM, Y HbOMY € YMMajio HefouikiB. CTaBUMO cobi 3a MeTy pO3KpUTH,

Hi}alaBI/ITI/I HeBOaJI0 OITMCaHi TeMH Ta OerMi IIMTaHHA.

Korgurixt inTepecis. Aemop dexnapye, Wo He MAe KOHQPIKNMY iHMepecie cmoco8Ho 0aH020 00CLIOXKEHH S, 8 MOMY HUCLL
inancosozo, ocobucmicHozo xapakmepy, asmopcmea 4 iHu02o0 xapakmepy, Wo Mmiz 6u enauHymu Ha 00CaiOxeHHs ma tio2o
pesysibmamu, npedcmaegieri 8 0aniii cmammi.

BuroprcranHa 3aco6iB WITYYIHOTrO IHTEJIEKTY. AGmop niomeepoxye, Wo He 8UKOPUCTOBY8A8 MEXHO02i] WMY1H020

iHmenexmy npu cmeopeHHi npedcmasieHoi pobomu.
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