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DEVELOPMENT OF EDUCATIONAL ENVIRONMENT AS EDUCATIONAL
INSTITUTION MANAGEMENT TECHNIQUE IN TERMS OF INCLUSION

Introduction. The creation and development of inclusive educational environment which would
satisfy individual educational needs of children regardless of their financial, intellectual, social,
emotional characteristics, is considered to be a decisive direction of modern education when it
concerns children with special educational needs.

The article is aimed at revealing specific features of inclusive educational environment and
stages of planning its development.

The following research methods were used in the study: review of the scientific literature in
order to allocate and consider the specificity of inclusive educational environment and stages of
planning its development; systematize and find common and specific features in the considered facts;
penetration into the essence of the examined pedagogical phenomenon. Besides, inductive and
deductive methods were used in order to generalize the obtained data.

The main research results. The modern understanding of the essence of the concept “inclusive
educational environment” has been presented. Its specific features have been described in the paper.
Special attention is paid to the absence of barriers as one of the significant characteristics of the
inclusive educational environment. It has been found that in order to prevent the barriers and blocks in
the interaction between a child and the educational environment specific environmental resources
should be used. Some examples of the resources of the inclusive educational environment, which are
characterized by the most stimulative and supportive potential, have been given.

It has been noted that concrete specific environmental educational resources are created for
peculiar situations taking into account the result, which is planned to be obtained, and barriers which a
child faces when interacting with the educational environment.

The stages of inclusive educational environment organization and development have been
distinguished.

The novelty of the research results involves the generalization of the specific features of the
inclusive educational environment and allocation of the states of its development.

Conclusions and author’s concrete propositions. Every group of children with special
educational needs both, common, peculiar for everybody barriers, and special, peculiar to every single
child. Due to this, the organization of the educational environment is based on the competence
assessment of group and individual capabilities of children, creating the conditions favorable for them.

Keywords: inclusion, inclusive educational environment, children with special educational
needs, barriers, environmental resources.
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YK 372.851 KY3bMHY B. I,
KaHIUZAT Qi3HKO-MaTEMaTHYHUX HayK, JOLCHT
kacepy anrebpu, reoMeTpii Ta MaTEMATHYHOTO
aHatizy XepcoHCHKOro JepKaBHOTO YHIBEPCHTETY

NOHSTTS KYTA ITPU BUBYEHHI BJACTUBOCTEI METPHYHOI'O
ITPOCTOPY

Bsedeno nowamms Kyma 01s ynopadkoeanoi mpiiku MOYOK O0GINLHO20 MeMpPUYHO20
npocmopy, a Makodjic HuCA060i Xapakmepucmuku yb0o20 Kyma. Bcmanoeneno 36'azox eeedeux
NOHAMb 3 NPAMONIHIHUMU 06pa3amu y DOBIILHOMY MEMPUYHOMY RPOCMOPI, W0 OCMANBHO GUEHATUCH
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B.®. Kazanom. Pozenanymo npukiad maxoi MHOMNCUHU y MEMPUYHOMY RPOCMOPE IHmMezposanux 3a
Pimarom na 6iopisky pynkyiti.

Knrwouosi cnosa: mempuxa, pynxyionan, mempuynui npocmip, Eexnioie npocmip, npama ainis,
Kym.

Hocranoska npobaemu. [Torarrs Merpuunoro npocropy X IPYHTYETbCA Ha MOHSATTI
Binani Mik Oyab-IKHMH IBOMAa HOTO TOYKAaMH (eTeMEeHTaMK): AKIIO0 KOXHiil napi Touok x i
y mpocTopy X IIOCTaBJEHO Yy BIAMOBIAHICTH €AMHE AiMCHE YHCIO p(x, y) — BiIIae Mix
HUMH, 10 33J10BOJbHAE HACTYIIHUM TPOM YMOBaM:

a) p(x, y)z 0; p(x, y): 0 Topi i TMmIe TOMI, KOJH TOYKH X 1 y CHIBIALAIOTh;

0) p(x, y) = p(y,x) — KOMYTaTHBHICTB (CHMETPUYHICTB) Biai;

B) p(x, y)s plx, z)+ p(z, y) Juist 6yab-sK0i TOUKH z mpoctopy X (HEpiBHICTH TPHKYTHHKA),
10 dynkmionan p(x, y) HA3WBAIOTh METPHKOIO MpocTopy X , @ caM MpOCTIip — METPHYHUM, i
TI03HA4al0Th (X,p) [1,¢:30]

Bemuka kinbkicTh po6iT MPUCBAYEHI «€OMETpH3aLi» METPHYHOIO MpOCTOpy, TOOTO
BBEJACHHIO Y LHX NPOCTOpaX MOHATH AHAIOTIYHUX KIACHYHAM OCHOBHUM T'EOMETPUYHUM
TOHATTSAM: JiHi1, MpAMO{ JTiHii, KyTa, IUTOIIHHHY i TakKe iHIIe.

EBkunix [2, c. 11] naBaB o3HaueHHS MiHIT K «IOBXKHHU 0€3 WUPUHEY, a MPAMOI JiHIT —
AIK JiHI{ IO «PiBHO po3MillleHa 10 BITHOMICHHIO JO TOYOK Ha Hii». Ilromuua mo EBkminy
«piBHO po3miujena no GIOHOWEHHIO 00 NPAMUX HA HIU», @ TUIOCKHH KYT € «Haxunenns (Haxun)
00Ha 00 00HOI 060X ninit, Wo 3ycmpiualOmvCs y OOHIU NIowjuHi 0OHa 3 OOHOIO, ane He
PO3IMIeHUx no OOMI npsamitiy, SKWO TPU UBOMY JiHII € MpAMUMH, TO Takuit Kyt EBknin
Ha3MBa€ NPAMOIIHIITHIM.

Jasun T'ins6epr [3, c. 3,4] yHHKae XapakTepHCTHKA KOXKHOTO i3 IIUX MOHATH OKPEMO, a
PO3rISAAE iX K 00°€KTH, BIACTHBOCTI AKMX ONUCYIOTHCS 4epe3 CIIIBBIXHOMIEHHA MDK HHUMH.
Ili criBBiIHONICHHA HABOAATHCA y II'ATH Ipymax aKkCioM — aKCiOMHM NOEIHAHHA, aKCiOMH
MOPSZIKY, aKCIOMH KOHTPYEHTHOCTi, aKCIOMM IapaliefbHOCTI Ta aKCIOMH HENepepBHOCTI.
3okpema, 1o T'insbepry «/Jsi pizni mouku A i B sassicou susnavaioms npamy a», «Ipu mouxu
A, B, C, wo ne nexycame Ha oOniti i mitl dce NPAMIl, 3A6MHCOU BUIHAYAIOMb NNOUSUHY O ».
BinpiskoMm inpbepr HasuBae cHcTeMy JBOX TOYOK Ha mpsMmii [3, c. 5], a mpomenem mio
BUXOHTH 3 ToUkH O — YCi TOUKH IIPAMOT IO JIEKAT 110 OAHY i TY 3K CTOpOHY Bij Touku O [3,
c. 7). Tonarrs kyra [ineGepT BBOAMTH y BHIIAAI TNOACHEHHd X0 TpPYNH akciom
KOHrpyeHTHOCTI: «Hexaii @ ooginbHa nnowuna, a h, k ski-nebyos 0sa pisni npomeHi y
nnowuni @ wjo euxodsms 3 moyku O i nanexcamv pizrum npamum. Cucmemy yux 08ox
npomenia h, k mu nasusaemo kymom i noswauaemo Z(h,k) abo £(k,h)» [3, . 10].

AHaJti3 ocTaHHIX Jocuizkens 1 my6ikaniil. Y METpUYHUX NPOCTOpaX NpH 03HAYEHHI
KyTa BHKOPHCTOBYIOTh MOHATTA JiHii, TIOIMHK, a caM KyT MDK JIHIAMH O3HayalTh fK
IPaHHLIO TIEBHOI MHOXHMHH IUIOCKHX KyTiB [4, c. 35]. Ile o6rpynroByeThcs HeoOXimHicTiO
30epexeH s «ICTHHHOI cyTHOCTi» KyTa [4, c. 36]. Ha Ham mormsm, HeNOTKOM HBOIO
O3HAYEHHS € Te, [0 He pO3PI3HAIOTHCA MOHATTS KyTa sk 06’exra, i #oro wmcnoBoi
XapaKTCPUCTHKH (Jali — XapaKTePUCTHKH).

Sk BWIHO i3 HABENEHWX NPHKIANIB, MOHATTS KyTa BBOJAWTHCS Y TICHOMY 3B’A3KYy 3
HOHATTSAMH NPAMOT Ta MIOMKHH, Y 1iit poSoTi Mu cripobyeMo BBECTH MOHATTS KyTa Ta HOro
XapaKTePUCTHKH y IOBITBHOMY METPUYHOMY TpOCTOpi (X ; p) JIMCKPETHUM YHHOM — Ge3
BUKOPHMCTAHHS TIOHATE NIiHii, TpAMOT JiHii Ta NMNIOMMHY, MPUONH3HO TaK, AK 1€ BKa3aHO y
po6ori [4, c. 36]. Takuii miAXix, Ha Hau TOTIAK, Mac IeBHi mepeBard. OCKUIbKHM MOHATTS
METPHYHOTO MPOCTOPY CIIMPAEThCS HA MHOXHHY MIHCHMX uMcenN, MO yxe nobyaosaHa Ha
OCHOBi CHCTEMH BIIOBIAHMX aKCiOM, TO He BUHHKAE NOTpeOH BBOAWTH JOJATKOBI akciomu, a
KOPHCTYIOYHCh aKCIOMAaMH MHOXHHM [IHCHUX YHcen OTPUMYBAaTH, AK HACTiAKM 3 HHX,
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Pi3HOMAaHITHI BJIaCTHBOCTI MHOXWH TOYOK METPHYHOIO MPOCTOPY, IO HAraayioTh BIAIOBIAHI
BIACTMBOCTI NpsMMX i mnuomus EBkninoBoi reomerpii. Hanpuknag, nepummii noctymar
reoMetpii EBKiTina mpsMo He BKasye Ha Te, IO 4epe3 ABi TOYKH MOMKHA MPOBECTH €IUHY
upaMy [5, c. 44], xoua €MHICTB TaKOi MPAMOI Ma€ThCA HA YBasi: «Bin Oyab-sKoi TOUKH 710
Gy/ab-KOT TOUKH MOXKHA TIPOBECTH IpaAMy JiHito» [2, ¢. 14]. V cucremi akciom I'inb6epra ueii
akT HesBHO chopMynboBaHO y akciomi J,: «JIBi pisHi Toukn 4 i B 3aBkaM BH3HAYAIOTH
npsmy @ » [3, c. 3]. Mu He Gyemo cTaBuTH coGi 32 MeTy IETaTbHO OMUCATH TIOHATTS IPSIMO]
ninii, 5K ue, Ma6yrs HaibiILW BMYepmHO, 3poGneno B.®. Karamom [6, posuin XIX], a
BMKODHCTA€MO JTWIIC OKpeMi 1i BIacTMBOCTI («IpAMOIIHINHO posMilteri» ToukH, abo
«npAMoninikHHii 06pas», K ue 3asHaueHo y [7, c. 527]). Ile, 3BuuaiiHo, 3By3uTh 061acTh
3aCTOCYBaHHsS OTPUMAHMX De3y/bTaTiB, alle Ha HAII MOTJLAN, CHPOCTHTb i 3po6HTH Gimbur
HaJIAHAM {HTEPTIPETALIIO WX BIACTHBOCTEH Y KOHKPETHUX METPHYHHX NPOCTOPaX.

MeTpHuHHii TiAXiA A0 BHBYEHHS OKpEMMX BJAacTHBOCTEH dynkuiil, mo €
iHBAPIAHTHHMM TIO BiTHOIIEHHIO 10 CHCTEMH KOOP/MHAT, po3riisaascs y pobotax [8, 9].

BukopucTanHs y NOAANBIIHX AOCHUDKEHHAX (GopMynn o6’emy Terpae;pa uepes
JIOBKHHH #0T0 pedep, Mo BUXOIATH 3 OJIHi€l BEPIIMHN Ta BTHIHHU YTBOPEHHX HHMH KyTiB
[10, c. 61] JacTL MOXITUBICTS OTPHMATH YMOBY, IOCTATHIO JUIA TOTO MO0 YOTHPH Pi3Hi TOYKHU
METPUYHOTO MPOCTOPY HAJIEXKAIH O/HIN rutouiHi (6y1H «UI0CKo PO3MIlIeHi», a60 HaneKaTH
«imockoMy 06pazy»).

Merta xanof ¢TAaTTi — BBECTH Y JAOBUILHOMY METPHYHOMY IPOCTOPi MOHATTS KyTa Ta
flor0  YHCIOBOi XapaKTEPUCTHKH JUTS JOBUIBHOI YNOPSAJKOBAHOI TPIHKH TOYOK LBOTO
MPOCTOPY, & TAaKOX PO3TVISHYTH IHTEPNpCTalilo UHX MOHATH Y KOHKPETHOMY METPHYHOMY
TNpOCTOPi.

Bukiaa ocHOBHOro Marepiamy. [HTYITUBHO 3pO3yMino, LIO BEIMYMHA KyTa HE
[OBHHHA 3a1€XATH Bil JOBXKMHH HOro CTOPIH, L XapPaKTEPHUCTHKA 3QIEHKWTh JHIIE Bil
B3aEMHOTO TIOJI0KEHHS JIBOX TOYOK TI0 BiIHOMIEHHIO /10 TPEThoi — BepIIHHK KyTa (1o Esxiny
e «HAXHWICHHN» abo «Haxmwi»). ToMy mia Tprox Todok A, B, C HOBUTBHOT MHOXHHH X
MOXHA BBECTH NOHATTS KyTa, BAODABIUM OJHY 3 HMX 32 BEPUIMHY BOTO Kyra. Ommak, ms
TOPIBHAHHS KyTiB Mixk cOB0I0 TMOTPiGHO BBECTH IEBHY iX UHCIOBY XapaKTEPHCTHKY i U
1OMy He o6iiiTrcs Ge3 Binaaneii Mik wamu toukamu. Y reomerpii EBkitina Taxy sanexHicTs
JIa€, HATIPUKJIAJ, TeOpeMa KOCHHYCIB: Ul TpUKyTHHKa AABC, 3 IOBXHHAMH CTOpiH AB=m,
BC=n, AC=p, Bemuumna kyra ZABC= [} 3B’s3aHa 3 JOBXHHAMH CTOPIH TPHUKYTHHKA
PIBHICTIO:

2 2 2
cos ﬂ - _”l+_n_L (1)
2mn

JIns mOBUTGHOI MHOXMHH X, IO MiCTHTH HE MEHUIE TPHOX Pi3HMX TOYOK, JaMmo
HACTYNHE 03HAYCHHS KyTa.

Osnauenns 1. Hexaii a, b, ¢ — pizni mouxu muoxcunu X. Ynopsaoxosany mpiiixy (a,b, c)
yux mouok Gydemo nasueamu Kymom 3 eepuiunoio y mouyi b muodxcunu X, i nosnavamu

Vv L(a,b,c). Iapu mouox (a,b) i (:éc) npu yoomy, 6Y0eMo HA3UEAMU CINOPOHAMYU KymA.

V upOMy O3HAYEHH! He BHKOPHCTOBYEThCSA MOHATTA JIHIT i, OTXKE, MOXKHA HE BUMAraTi
TIOBHOTH METPHYHOTO IPOCTOPY, 110 € HEMUHYYHM [IpH i BAKOPUCTAHHI, OJHAK Tpiiika TOYOK
Mae GyTH TIeBHIHM YMHOM YIOPS/KOBAHA — BEPIIMHA KYTa BKA3yeThCS APYTOIO 10 NOPSAKY. Y
naniit po6oti GyaeMo KOPHCTYBATHCh KOMYTATHBHMM (CHMETPHYHHM) O3HAUYCHHIM KyTa,
o670 kytH Z(a.b,c) i £(c,b,a) Gy1emo BBaKATH OXHHM i THM XKe KyTOM.

UHCOBY XapaKTEPHCTHKY KyTa Y METPHYHOMY IIPOCTOPI (X ,p), MO MiCTUTH He
MEHIIEe TPHOX TOHOK, BBEAEMO SK lie 3a3HaueHo y poGoti [4, c. 36] — BHKOpHCTOBYHOUH
pisrictb (1):
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Osnauenna 2. Hexai a, b, ¢ — mouku mempuunozo npocmopy (X ,p).
Xapaxmepucmuxoio kyma Z(a,b, c) (abo xymogoio xapaxmepucmuxoio) 6ydemo Hazusamu
oiticHe yucno (p(a,b,c), WO 3HAXOOUMbCA 30 POPMYIOIO

(p(a’b,c):Pz(a’b)+Pz(b)C)_Pz(a,C) (2)
2p(a,b)p(b,c)

Mertpuunuii npocrip (X . p), Y AKOMY BBEICHO MOHATTA KyTa 3a O3HaueHHsAM 1 i iforo
XapaKTepHCTHKY 32 Gopmyioro (2), 6yAeMO Ha3MBATH METPHYHHM NPOCTOPOM 3 KYTOBOIO
XapaKTepUCTHKOIO ¢ inosHavath (X, p, (p).

3 ¢dopmymu (2) Ta BmacTMBOCTEHi METPHKH p  JIerKo OTPUMYIOTECA  HACTYIH{
BNIACTHBOCTI XapaKTepHCTHKH KyTa: ¢(a, b, c)= ple,b,a)i-1< ola,b,c)<1.

Taxi o3HayeHHs KyTa Ta HOrO XapaKTEPMCTHKM [AI0Th MOKJIHBICTH 1O aHANOLH 3
EBKIZ0BOI0 reoMeTpicio BBECTH y METPHYHOMY NpPOCTOPI MOHSTTH OpSAMOTiHIHHOCTI,
TNEPIEHTUKYNAPHOCTI, NApaNeNbHOCTI MHOXKHH TOYOK IPOCTOPY, @ TaKOX BBECTH aHATOT
TUIOIIMHH.

3 piBHOCTI (2) 1IpH (p(a‘b, c): 1 oTpumMyemo 1Bi piBHOCTI:

pla,b) = p(b,c)+ p(a,c), €

abo
p(b,c) = p(a,b) + p(a,c). “4)

Pienicts (3) o3nauae, W0 TOUKa ¢ NEKUTB Mik TouKamu a 1 b, PiBHicTs (4) 03Hauae, mO
TOYKA @ JISKHTH Mik Toukamu b i c. V 060X BHITajKax MOXHA Ka3aTW Mpo MpAMOIiHiiHe
po3MillleHHs TOYOK a, b, ¢ [6, c. 527], npudoMy, y 060X BHMAZKaX MOXKHA HA3BATH KyT
é(a, b, c) HYJIBOBHM, OCKUIBKY HOTO BEpIMHA, TOYKa b, TeXUTH 110338 TOUKAMH @ i C.

Slxmo y piBHOCTI (2) MOKIAacTH (p(a, b, c) =-1, TO OTPHUMYEMO OIHY PIBHICTS:

pla,c)= p(a,b)+ p(b,c). (5)

PiBricTs (5) Tex CBITUATHL MPO MpAMOIiHiHE PO3MIlleHHS TOYOK a, b, ¢, OjHAK y
1{bOMY BHIIAJIKY TOYKA b JIEKUTH MiX TOUKaMu @ i ¢. OTKe y LbOMY BUTIAZKY KyT é(a, b, c)
JOTIYHO Ha3BaTH PO3ropHyTHM. Lli O3HAYEHHS LIIKOM Y3TOKYIOThCS 3 HA3BAMH BIAMOBITHUX
KyTiB y reomerpii EBkiiga. Octatouno Maemo:

O3nauenns 3. byoemo xasamu, wo mouku a, b, ¢ npocmopy (X 0% (o) NPAMONTHIUHO
PO3MIIYeHl, AKUO (o(a, b, c) ==1.

Osnauenna 4. Bydemo xazamu, wo muoxcuna A mouox npocmopy (X, p,(p)
PO3MILYeHA NPAMONTHIUHO, AKWO 6YO0b-aKi mpu it mouKu NPAMORIHIIHO PosMityeni.

Osnadenns 3 i 4, GakTuuno, € nepedpasyBaHHsIM BiIOBIIHUX O3HAYEH POGOTH [6c.
265] (abo [7, c. 527]), omHak BHKOPHCTOBYIOTh MOHATTA KyTa i MOXKYTh GyTH y3aranbHerH\#,

Y pi3sHUX METPHYHHX IIPOCTOPAX MOHATTA IPSMOTIHIHHOCTI MOKE MATH CBIii CMHCI, M0
BH3HAYAEThCA CMOCOOOM BBENICHHA METpMKM mpoctopy. Jlna imocrpamii o3nadenns 4
PO3IIISHEMO, HANpPHKIAJA, MHOXHHY (YHKIH HenepepBHHX Ha BiIpi3Ky [a;b]. Slkmo s
Oyap-aKkuX (QyHKUH x(t) i y(t) ui€i MHOXKMHH BBCCTH BiJUlallb MDK HHUMH 32 (hOpMyIor0

b
p(x,y)= ﬂx(t) - y(t)|dt , TO IS MHOXHHA CTA€ METPHYHUM MPOCTOPOM, SKHH NO3HAYAIOTH
C, . Posranemo MHOKMHY F dynkuii mpoctopy C, Takux, mo s 6yab-SKMX JBOX 3 HHX
x(t) i y(t) BUKOHYEThCA HEPIBHICTh x(t)z y(t) (a6o x(1)< y(t)) JUIA YCiX 3Ha4eHb f € [a;b].
Taky MuoxuHYy QyHKUIH Gy1eMO Ha3UBaTH MOHOTOHHOIO.
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ITokaxemo, mo MHOXHHA F po3mimena npsMoiiHiiHo y mpoctopi C, . Jlns uporo
PO3IISSHEMO TP HOBLUTBHI ii elTleMeHTH x(t), y(t) i z(t). Hexait, HanprKknan, BHKOHYIOTHCS
nepisrocti x(1)> y(t)Z z(t) JUIS YCIX 3HAYeHb [ € [a;b]. 3HaiineMo 3a popmymnoro (2) KyToBy
XapaKTepPHUCTHKY q;(x, ¥, z). Jlna mporo cnoyatky 0GUHCIHMO BHpa3:

P (x, )+ P (3,2) - p*(x,2) =
2

U]:;(:)— y(z)|dt) +U|y(t)—z(t)|dtj —[hx(z)—z(z)w] =
[ (x(t)—y(t))drj +U (y(t)—z(z))dt) —[j (x(t)—z(t))dt} =
j(x(t)—y(t))dr] +

: b b b

[ @ - zepar - [ (xr)- z(x))dtI [0 - z@0yde+ [ (x(0) - z(r))dtj =

2

b b b b
[0 -yapar | + ( [ - x(t))dt)[ [ -zt + [ (x(z) - z(z))dt] =

b b b b
J @) =y | [ (x0) - yo)de = [ x0) - 2 - [ (1) - z(t))dr} =

b b
[ &) - yepar | 2f <z(t>—y(t))dt].

Orxe, 3a popmynoro (2) Maemo:

b b
2( [0~ y(t))dz][j (z()- y(z»dtJ

b b
2[ J&o- y(r))drj[ [oo- z(t))er

I3 o3mavenns 3 cninye, mo dynkuii x(1), y(¢) i z(¢) posmimeni npamoniniiino, a i3
JOBUIbHOCTI BUGOPY LMX DYHKIIH y MHOKHHI F 3a 03HAYCHHAM 4 CITifye ii mpaMOmiHiltHicTs.

YMOBaM HBOTO MPHKIAY 33A0BONbLHAE MHOXKHHA CTETIEHEBUX (DYHKUiH {x"} npu a 20, Ha
BizpisKy [0;1].

olx,y,z)= ],

Taxum 4MHOM, YMOBY NPAMOJNIHIHHOCTI PO3MIIEHHA TOYOK METPHYHOTO IPOCTOPY

MOJXH2 PO3TIIA/ATH AK Ha YMOBY MOHOTOHHOCTI iX PO3MIIEHHSA MO BiTHOMIEHHIO 10 METPHKH
NpoCTOpYy.

Pisricts ¢(a, b, c) =1, O MPUCYTHS Y 03HAYCHHI 3, MOXKHA 3aMIHHTH PIBHOCHIILHO

piBHICTIO: l-goz(a,b,c)=0. Ocranmio  piBHICTE MOXHA 3aNMCaTH  BUKOPHUCTOBYHOUHM
BH3HAYHHK PYroro NOpsIKy:
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Cepin «lledazoziuni naykuy

1 @(a,b,c)

@(a,b,c) 1
VYV reomerpii Eskmima BHacmigok ¢GopMymH Iwiomi TpuKyTHHKa  AABC:

Spipe= %AB -BC -sin ZABC , piBHicTb

AA4BC

1 cos ZABC -0

cos ZABC 1
03HAYa€ pIBHICTH Hymi0 Tomli TpukyTHHKa ABC. Ilto yMOBY Tex MokHa BHOpaTH 3a
03HAYEHH MPAMOJIIHIMHOCTI PO3MILlIEeHHs TOYOK a, b, ¢.

Osnavenns 5. Byoemo xazamu, wjo mouku a, b, ¢ npocmopy (X, p, go) nPAMONIHIUHO

sin? ZABC =1-cos® ZABC =

PO3MIUjeHi , AKWO 6UKOHYEMBCA PIGHICTb
I e@be)

(p(a,b,c) 1 ‘ -s‘;(,':'(‘{ﬂ/(;) (6)

Xoua o3HaueHHs 3 | KOMMAKTHIME y 3ammucy, OJIHAK BOMe- NIPOCTINE MiIIAETHCS
y3arajbHeHHIO.

BHCHOBKH. BBeieHHA y pO3IJIS/l TAKOTO MOHATTA AK KYT JUIA NOBUIBHHX TPHOX TOYOK
METPHYHOTO TpPOCTOPY J03BONAE (OpManisyBaTH BHBYEHHs OKDEMMX BIACTHBOCTEl
KOHKPETHHX METPHYHMX TpOCTOpiB. 30KpeMa, CTa€ MOMIMBHM BBECTH IIOHATTA
MOHOTOHHOCTI [UIi OKPEMHX MHOXHH TOYOK METPHYHOTO mpocTopy (TpsMONiHilHE
PO3MIlLEHHs TOYOK npocTopy). [Togamemmii PO3BHTOK IBOTO MOHATTS JACTh MOMKIMBICTH
BBECTH TMOHATTS «IUIOCKOTO DO3MIMEHH, abo «amockoro oOpasy» TOHYOK METPHYHOTO
NpoCTOpY.
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THE CONCEPT OF ANGLE IN THE STUDY OF THE PROPERTIES OF A METRIC
SPACE

Abstract. Introduction. The structure of a metric space determines how the distance between
any two assignment elements in this space. Previously, to determine the angle in an arbitrary metric
space required condition for the completeness of this space. This was necessary due to the fact that the
angle (straight-line) defined as a system of two rays with a common vertex, or s a limit of a sequence
of straight angles under a continuous mapping of a plane domain. In any case, to determine the angle
of the concept had to be a line, and this should be considered a complete metric space. If you define
the angle in the metric space as a characteristic of the mutual arrangement of arbitrary three elements
of this space, the space requirement of completeness can’t claim.

Purpose. The purpose of work is to introduce the concept of angle to three arbitrary elements of
a metric space. For numerical angle characteristics using an analog cosine trigonometric functions in
Euclidean geometry. The aim is also to show concrete examples communicate the entered angle so
with classical concepts straightness location points and monotony.

Results. The paper defines the angle as a combination of the three elements of arbitrary metric
space, arranged in a certain way. The paper defines the angle as a combination of the three elements
of arbitrary metric space, arranged in a certain way. Based on these definitions, we obtain conditions
rectilinear arrangement of elements of a metric space. An example of the straight-line arrangement of
the elements of a particular melric space.

Originality. For arbitrary three different elements of a set angle is determined as follows.

Let a, b, ¢ — the various points of the set X. An ordered (a,b.c) of these elements will be called
the angle with vertex at the point b of the set X, and labeling é(a,b,c). Pairs of points a,b and (a,c),
in doing so, will be called the sides of the angle.

Numerical characteristic (a(a,b,c) angle A(a,b,c) metric space (X < p) elements is by the
Sformula:

- p(a,b)+p*(b,c)— p’(a,c) _
2p(a,b)p(b,c)

The condition of the rectilinear arrangement of points a, b, ¢ of a metric space (X ,p) is

o(a,b,c

equality: (p(a,b,c) =%l
In a metric space C,, continuous functions on the segment [a,b], the distance between the

b
functions x(t) and () defined as: p(x,y)= I'x(t) - y(l)|dt. Many functions of this space such that

the inequality x(t)> y(t) holds for all values te[a;b], that are located in a straight line. For

example, many power functions {x"} when a 2 0, on the segment [O;l].

Conclusion. The concept of angle to three arbitrary elements of a metric space makes it
possible to formalize the study of the individual properties of specific metric spaces.In particular, it is
possible to be considered the property of the monotony of certain sets of points in space.

Keywords: metric, functional, metric space, Euclidean space, a straight line, the angle.
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