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AHoTauia. LlykpoBe neuMBo HaWbinblw  MNOWMpeHe cepes  GOPOLUHAHWX
KOHAMTEPCbKUX BMPOGIB, BOHO Mae BMCOKY EHEPreTUYHY LiHHICTb i HeAOoCTaTHIN
BMICT OCHOBHMWX HYTpieHTIB. HagMipHe BXMBaHHA MNeuMBa MOXe MPUBECTU [0
BUHUKHEHHA HWU3KM 3axBOpOBaHb. Lle 3yMoBNOE HEOOXiAHICTb PO3POOKM HOBMX
XapyoBMX MPOAYKTIB MOBCAKAEHHOrO MOMWUTY, Y TOMY YMUCAi GOPOLIHAHMX
KOHAMTEPCbKMX BUPOGIB BUCOKOI 6i0NOriYHOI LiHHOCTI. B po6oTi mocnigxyeTbes
BM/MB LIPOTY 3 HaCiHHA rapbysa npu BMPOOGHMUTBI LYKPOBOro neuyuBa 3
MiABMLLEHOK 6IONOMYHOK LiHHICTIO. HaBopsaTbcA pesynbTaTu TOBapO3HaBYOI
eKCnepTu3n po3pobneHoro 3paska neymBa Ta MNPOBOAUTLCA MOPIBHAHHS 3
TpaguuiiHMKM  3paskaMu NeynBa LYKPOBOrO iHWWX BUPOBHMKIB. [loBeaeHa
JOLINbHICTb BUKOPUCTAHHA LIPOTY 3 HACiHHA rapby3a B TEXHOMOri BUPOBHULTBA
LYKPOBOTO MeuyuMBa AN PO3LUMPEHHS aCOPTUMEHTY KOHAWUTEPCbKUX BUPOGIB
MiABMLLEHOI 6i0NOriYHOT LIIHHOCTI Ta BUPOGIB 3i 3HUKEHUM PiBHEM KaNOPIAHOCTI.

LLinaxoM MofentoBaHHA BCTAHOBJIEHO, WO ONTUMAJIbHA KiflbKiCTb WPOTY 3 HaCiHHA
rapéysa - 2,76 % (18 r) Big Macu 6opolwHa. Mpu 36inblieHHi KiNbKOCTi WpoTy
3MeHLUYETLCA 34aTHICTb A0 HAMOKAHHS, TOMY CaMe Lie CriBBiHOLEHHS CpUATUME
36arayeHHI0 NeynBa LyKPOBOrO KOPUCHUMW PEYOBMHAMU Ta 30EPEXEHHIO AKOCTI
GisuKo-xiMiyHMX NokasHukiB. [lofaBaHHA [0 CKnafy MeuyuBa WPOTY 3 HACiHHA
rapbysa, NO3UTMBHO BMJIMHYNO Ha XiMiYHWA CKNaj rotoBOro BMPOOY, HACUTMBLUM
/ioro 6inkamu, XapyoBUMM BONOKHAMM, MOJTIHEHACUYEHUMM XUPHUMU KUCTIOTaMMm,
BiTaMiHaMu Ta MiHepanbHUMK eneMeHTaMu. Agxe npu cnoxueanHi 100 r npoaykry
cnocTepiratoTbca TeHAEHLI B KomneHcauii 6inblwe 10 % go60BOI HOPMK B Ginkax,
Xupax, Byrnesofax; MiHepanbHux pedosuHax — Bif 2,33 % o 25,78 %, BitamiHax Bif
335 % po 9,44 %, WO NOACHIETbCA NO3UTUBHMM BMAMBOM Ha OpraHisM Ta
3a/10BOJIEHHAM B OCHOBHUX HYTPiEHTAX Pi3HWX KaTeropiin HaceneHHs.

Byno pocnifxeHo AuHaMiKy 3MiH IKOCTi pO3pPO6JEHOro 3paska Ha MOMEHT
BUTOTOBJIEHHA Ta MicNs MOro 36epiraHHs. [loBefIeHO, L0 B OCHOBHOMY 3MiHIOIOTbCA
OpraHoNenTUYHi NOKa3HWUKW — 3'ABNSAETbCA MPUCMAK Ta 3anax 3ripkKHeHHs, Lo
MOSACHIOETLCS OKUCHEHHSIM XMPIB.

KnioyoBi cnoBa: LyKpoBe MeyMBO; HeTpafuuiiiHa POC/AMHHA CUPOBMHA; LWIPOT 3
HaciHHA rapby3a; MaTeMaTUYyHE MOJeNOBaHHS; TOBapO3HaBYa eKCrepTH3a.

Abstract. Sugar cookies are the most common among flour confectionery, they have
high energy value and insufficient content of basic nutrients. Excessive consumption
of cookies can lead to a number of diseases. This necessitates the development of
new food products of everyday demand, including flour confectionery products of
high biological value. The paper studies the effect of pumpkin seed pomace on the
production of sugar biscuits with the increased biological value. The results of the
commodity examination of the developed cookie sample are presented and the
comparison with traditional samples of sugar cookies of other producers is carried
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out. The expediency of using pumpkin seed pomace in the technology of sugar biscuit
production has been proved to expand the range of high biological value
confectionery products and products with the reduced level of caloric content.

Through simulation it has been found that the optimum amount of pumpkin seed
pomace is 2.76 % (18 g) of the weight of the flour. With an increase in the amount of
pomace the ability to soak decreases, which is why this ratio will contribute to the
enrichment of sugar cookies and the preservation of the quality of physics-chemical
indicators. The addition of pumpkin seed pomace to cookies composition positively
influenced the chemical composition of the ready product, saturating it with proteins,
food fibers, polyunsaturated fatty acids, vitamins and minerals. After all, when
consuming 100 g of the product there are tendencies in compensation of more than
10 % of daily norm in proteins, fats, carbohydrates; mineral substances - from 2.33 %
to 25.78 %; vitamins from 3,35 % to 9,44 %, which is explained by the positive effect on
the body and satisfying basic nutrients to different categories of the population.

The dynamics of changes in the quality of the developed sample at the time of
fabrication and after its storage was investigated. It is proved that organoleptic
parameters change basically - there appears a taste and a smell of rancidity, which is

Creative Commons
Attribution 4.0 License

BCTYN

[leynBO - HalnouMpeHIMUNA BUJ, GOPOLIHAHUX
KOH/JIUTEPCbKUX BUPOOiB. PUHOK neynBa B YKpa-
iHI € CKJIaJ0BOI YaCTHHOK KOHAUTEPCbKOro
puHKY. BiH f06pe CTpyKTypoBaHHH, HA HbOMY
NpaLloE BeJIMKA KUJIbKICTh BUPOOHUKIB, TOMY 1X
YaCTKU PO3MUTI B 3araIbHOMY 00Cs13i BUPOOHHU-
uTBa. Ha pMHKY ne4yuBa npeJcTaBJieHi OCHOBHI
TUIIM [IeYMBa: LIyKPOBe, 3aTsKHe, 3[00He, BiBCA-
He, Crelia/IbHOr0 JiETUYHOr0 NPU3HAYeHHS.

Cy4acHe XUTTA JIIOJAUHU CYTIPOBOJKYETHCS 110C-
TIMHUMM CTpecaMH, HeraTUBHUM BIJIMBOM [10-
BKI/LJIfl, HEIIOBHOL[IHHUM paLjiOHOM Xap4yBaHH4,
3MeHIlIeHHSM (i3MYHOro HaBaHTAXKEHHS, 110
MPU3BOJUTH 0 3HWXKEHHS Pe3UCTEHTHOCTI Op-
raHiaMy, nocsiabJyieHHsl iMyHITeTy, HNOILIMPEHHS
HeiHQeKIiMHUX 3aXBOPIOBaHb, MOB’S3aHUX, Ha-
camIepes, 3 MOpPylIeHHSIM O0OMiHy pe4yoBHUH, ce-
peJi IKMX JOMiHY€E IIYKpOBUH JliabeT Ta 0KUPiH-
HA [1, 2, 3].

AHaniz xap4yoBOro CTaTyCy HaceJleHHS Hallol
KpaiHU BUSIBJISIE €Ki BiIXUIeHHA Big Gopmysin
306a/1aHCOBAHOT0 XapyyBaHHS: 3aBUIlleHa KaJlo-
PIFHICTB paljioHy B OCHOBHOMY 3a paxyHOK TBa-
PUHHUX KUPIB 1 ByryieBofiB; AediuuT GiJKiB, Bi-
TaMiHiB i XapuoBUX BOJIOKOH [4]. OpHi€ro 3 npu-
YUH TAaKOro AKcOaJiaHCy € BUPOOHUITBO Xapyo-
BOI0 NPOMMUCJIOBICTIO MPOAYKTIB, sIKi He 3a6e3-
MeYyrTh BiANOBIAHICTD pEKOMEHJ0BAaHUM HOP-
MaM paLiiOHaJIbHOTO XapyyBaHHSA 3a INOKa3HU-
KaMHM Xap4oBoi i 6ioJsiorivyHoi IiiHHOCTI [5].

Section “Technics”

explained by the oxidation of fats.

Keywords: sugar cookies; non-traditional vegetable raw materials; pumpkin seed
pomace; mathematical modeling; commodity expertise.

AHasi3z acopTUMEHTY 6iCKBITHO-KOHAUTEPCbKUX
BUpo6iB (BKB), 30kpemMa meuuBa, 110 BUNyCKa-
€TbCS KOHAUTEPCbKMMU dabpukaMu B YKpaiHi,
CBIZYUTH NPO Horo GpopMyBaHHs, FOJIOBHUM YH-
HOM, 3a paxyHOK TpaJuLinHux BUJIB. Ha cboro-
JHIIIHIA JIeHb Y CTPYKTYpPi YKpalHCbKOrO acop-
TUMEHTy oOMexxeHO mnpejcTtaBseHi BKB migBu-
11eHoi 6ios10rivHOI LiHHOCTI [6].

OctaHHiM yacoM 306arayeHHsl KOHJUTEPCbKUX
BUPOGIB MOMiPyHKIIOHAIBHUMH KOMILJIEKCAMUY,
30KpeMa, XapuOBUMM BOJIOKHAMHM, BiTaMiHaMy,
MakKpo- Ta MIKpOHYTpPiEHTaMU Jy:Ke MOILIUPEHE.
Y 3B’13Ky 3 IJMM Bce 6iJibllla yBara npuiJs€eThCs
HayKOBHM JIOC/TiPKEHHSM Ta po3p0o6JIeHHIO CIIOo-
Co6iB nepepoOKU POCJAMHHOI CUPOBUHU 3 MiJl-
BUIIIEHUM BMIiCTOM 06i0JIOTiYHO aKTUBHUX peyo-
BUH (BAP) [7]. Came pe3ysibTaTH YMCJIEHHUX [10-
CJIi/PKeHb 32 OCTaHHI pOKHU JOBOJAT, 110 JIETHU-
YHi Xxap4yoBi A06aBKU GaraTi Ha OiskM, MmoJticaxa-
puau (anbriHaTty, NeKTUHU), BiTaMiHU (Tokode-
poJ, LMaHKob6asaMiH, TiaMiH, pubodJaBiH, HU-
KOTHHaMi/], acCKopOiHOBa KHCJIOTA), MaKpo- i Mi-
KpoesieMeHTHU (KaJbliii, docdop, cipka, oz, ce-
JIeH, 3a/1i30, Mi/ib, KOGA/IbT), MO3UTUBHO BIIU-
BalOTh Ha OOMiH peYOBHH B OpraHiami, 3MeHIy-
I0Tb HarpoMaJKeHHd pPaAiOHYKJIJIB CTPOHLIIO
Ta 1e3il0, CoJiell BaXKKUX METaJiB (CBUHIIO, PTY-
Ti, Ka/Mil0), HOPMaJi3yl0Thb CTaH TPaBHOI, KPO-
BOTBOPHOI, IMyHHOI ¥ eHZJOKPHUHHOI cUcTeM [8].

OkpiM TpaJULiMHUX KOMIIOHEHTIB, 110 BXOJAATH
Jl0 CKJIaJly ledyrBa OyJiM BBeZieHi Xap4yoBi 106aB-
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KM TakKi, K O0pOIIHO MUBHOI Apo6uHHU [9], 3a-
nponoHoBaHi Kosak B. M., Koznosum I'. ®., a4
Ni/iBUILEHHA Xap40BOI LIHHOCTI Ta pO3LIHUPEHHA
aCOPTHUMEHTY, TaKOX iXHbOIO PO3POOKOI0 OYJIO
BBeJIeHHA JI0 TPaJULIMHOI peLienTypy 60poLIHa
IIMBHOI IPOOMHHU Ta COHALUHUKOBOI MakyxH [10,
11]. ABtopu loprayosa K.T'., Kanpenbsinn JI. B.
3alpoONOHYBa/Jd BHECEHHS1 OOPOLIHA JIbOHY K
JIOAATKOBOrO 30aradyyBaya Ta [OJINIIyBaya
CIIOKUBYOI AKOCTI NIe4YMBa, TAKUM YUMHOM, CTBO-
pUJIY liETUYHE eyuBo [12].

Jlis migBUIeHHsT 6ioJioriyHoi LiHHOCTI me4ynBa
nykposoro aBTopu ®@esnoposa O. B, [Banosa I'. C.
CTBOPWJIU KOMIIO3ULiI0 IHIPEAIEHTIB AJd NpU-
rOTYBaHHA IIyKpPOBOI'O II€YMBA, L0 MICTUThH He-
TpaJiULilHI KOMIIOHEHTH: rpeyaHe OOPOIIHO,
KpPOXMaJlb KYKYPYZA3IHUI, MOJIOKO 3TYII€EHE,
YHMM 306UIbLIKW/IM 6i0/IOTiYHY LIHHICTH M MOKpa-
IIMJIU SIKICTb TOTOBOr'0 BUPOOY [13].

Bueni OsiekcangpoBa T. I, Makaposa O. B. 3a-
MPONOHYBAJIU CKJIAJ AIETUYHOI'O LIYKPOBOIO I1e-
YUBAQ, 1[0 MICTUTH €CEHIIi}0 BaHIJIbHY Ta rpevyaHe
OOpOIIHO, K OCHOBHUH 30arayyBay Ta 60pOIIHO
JIbOHY, AK pozatkoBui. bopoBuk [. 0. Kop-
ka4 I'. B. cTBOpU/IM KOPUCHY MOJeJib, 3MICT AKOI
II0JIATAE Y BBEeJeHHI XapyOBUX BOJIOKOH TOIliHA-
MOypa Ta MOro eKCTPaKTy, L0 /I03BOJISIE CTBO-
PUTHU BUPOOH MPe6GiOTUYHOI JIii 3 MOKpallleHUMH
MNOKa3HUKaMH AKOCTI.

[lykpoBe meyrMBO HaWOIIBLI MOIIMpPEHE cepej
BKB. BoHO Ma€ BHUCOKY eHepreTU4Hy LiHHICTb i
HejgocTaTHIK BMicT BAP: 6inkiB, xupiB, BiTami-
HiB, MiHepaJliB, Xap4OoBUX BOJIOKOH. HagmipHe
BxxUBaHHA bKB Moe NpuBecTU 10 BUHUKHEHHA
HU3KU 3axXBOpIOBaHb. lle 3yMoBJlOE HeobXif-
HICTb pO3pPO6KH HOBUX Xap4OBHUX MPOAYKTIB IO-
BCAKJEHHOr0 nonuty, y Tomy uucai bKB Bucokoi
6iosioriyHoi 1iiHHOCTI [14].

Memot paHol po60TH € OOIPYHTYBAHHS Ta PO3-
po6Ka HOBOrO 3pasKa IMeyuBa IYKPOBOIrO IiJi-
BUILleHO]I GiosioriyHol niHHOCTI (BLl) 3a paxyHok
BUKOPUCTAHHS HETPAAMIIAHOI POCJAMHHOI CH-
POBHHH, a caMe LIPOTY 3 HACiHHA rap6ysa, a Ta-
KO BU3HA4YeHHH 3MiH B [I0Ka3HUKAX AKOCTI HO-
BOT'0 BU/ly MIeYHBa.

PE3YJIbTATU AOCNIAXEHD

Po3mvpeHHsa acOpTUMEHTY Me4yMBa LyKpPOBOI'O
3/iCHIOETHCS 3a PaXyHOK MifBUILEHHS 6iosI0Ti-
YHOI, Xap4yoBOI LIIHHOCTI, 30i/IbLIIEHHS TepMiHy

Section “Technics”

30epiraHHs, aje TNOpU LbOMY MOTPiOHO
NaM’sITaTH, 110 SAKiICTb HOBHUX PO3POOJIEHHUX BH-
po6iB MOBUHHA BiJINOBiAATU BUMOraM HOpMaTH-
BHUX [JOKYMEHTIB.

IcHy1OTb Taki LIAXU MiABUILEHHS 6i0JI0TiYHOI
Ta Xap4yoBoi I[IHHOCTIi: TOBHa ab0 4yacTKoBa 3a-
MiHa OOpOIIHA HEeTPaJAULiMHOI CUPOBUHOIO,
BKJIIOUEHHS] OIJIKOBUX MPOAYKTIB, [10JjlaBaHHS
dpyKTOBOI 260 0BOUYEBOI CHPOBUHH.

i migBuieHHS G6iosioridyHOl LiHHOCTI 6yJI0 06-
paHo WIPOT 3 HaACiHHA rap6ysa. ['apby3oBuii
HIPOT HaZiJIeHUH MOAi6HMMHU [0 rapOy30BOi 0JIil
JIIKYBaJIbHO-IPOQIIaKTUYHUMHU  BJIACTUBOCTS-
MU. Bucoka 6iosioriuHa Ta XapyoBa IL[iHHICTb
HIPOTY 00YMOBJIEHA MOT0 YHiKaJbHUM CKJIAJIOM
3 mnoHaf 50 Makpo-i MikpoeseMeHTIB, cepef,
SIKMUX MPOBiAHI Mo3ullil 3aiMalOTh IIUHK, 3aJ1i30,
MarHil, ¢pocdop, Kanbliii Ta cesieH. ['apoy30BuUit
LIPOT BOJIOAIE GAaKTEpPULUAHON, NMPOTU3aNaJb-
HOW0, NPOTHUAJIEPTIMHOK Ta NPOTUNYXJIWHHOMO
BJIACTUBOCTSAMU. AMIHOKMUC/IOTA apriHiH, L0
BXO/JIUTH 10 CKJIaZly WIPOTY, CIPUSIE 301IbLIEHHIO
M'I30BOI Macu, TOMy OOpOIIHO rapbys3a € He-
Bi/l'€MHOI0 YAaCTUHOIO pallioHy 6araTboX CHOPT-
cMeHiB. [legiuuT apriniHy B opranismi siroAuHU
BUKJIMKAE TiNIepPTOHII0, HEPBOBI Ta IICUXIYHI pO3-
JlaJiy, NOTipLIeHHs NaM’aTi Ta 3HWKeHHS iMyHi-
TETY, O>)KUPiIHHS, [YKPOBUH JliabeT, )KUPOBY JHC-
Tpodito neviHku. Ase rapoy30Be GOPOILHO 3/a-
THE MOIIOBHIOBATU HECTa4yy Lii€l aMiHOKHUC/IOTH B
Oprasi3Mi.

KoMmniekc aMiHOKMCIOT BastiHy, riiyTaMiny, ¢e-
HiJIaJIaHiHYy Ta [JIILKHY, 110 BXOAATH A0 CKJIAAY
rap6y30BOro poTy, HalKpallMM YAHOM BILJIM-
Ba€ Ha QYHKIiOHAJbHUM CTaH HEPBOBOI CHUCTe-
MU, HaCTpil Ta npane3/aTHiCTb JIoguHU. ['apoy-
30BUH LIPOT MOXe NPUHECTHU BilUYTHY KOPUCTb
JUIs1 TPpOodiIaKTUKY Ta KOMIIJIEKCHOTO JIiKyBaHHSI
3aXBOPIOBAaHb »KIHOYOI Ta 4YO0JIOBIYOI CTaTeBOl
CHUCTEM, 3aXBOPIOBaHb BUJIJIBHOI CUCTEMH, 30K-
peMa HUPOK.

BBesieHHA 10 paliioHy xapyyBaHHSA WIPOT 3 Ha-
CiHHS rapOy3y MOKe [,03BOJIMTH JIIOJSIM, 1110 I0-
TepnarTh Bif AiabeTy Il Tumy, icTOTHO 3HU3UTH
JleHHY 103y LYKPO3HWXXyBa/IbHUX Ipenaparib.
[IIpoT MIMPOKO BUKOPUCTOBYETHCA y JepMarTo-
JIOF0-KOCMETOJIOTIYHUX LIAAX JJIs MOA0JIaHHS
3aXBOpIOBaHb IIKipU (Byrpi, cebopesi, rinepke-
paTo3, JiaTe3, KpONMB'SIHKA, €K3eMa, TrepIec,
ncopias, TpodiuHi BUpasKu) Ta AJs JIKyBaHHS
TpaBMaTUYHHUX MOLIKO/PKEHb LIKIPHOIO MOKpPU-
By (omiku, mpoJiexkHi, mopisu). Kpemu Ta Macku
Ha OCHOBi rap6y3oBOro 60pOIIHA 03/10POBJIIO-
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I0Th, >KUBJISIT, OMOJIO/DKYIOTh Ta TOHI3YIOTh
wkipy [15]. KiiTkoBMHa 3 HaciHHS rap6Oysa
CIpUSAE 3HUKEHHIO MACH TiJIa TAa IOBHOL[IHHOMY
(YHKIIOHYBaHHIO KHUIIKIBHUKY. BukopucroBy-
€TbCA B JIIETUYHOMY Xap4yyBaHHI fIK JOJaTKOBe
JbKepeJsi0 XapyOBHUX BOJIOKOH, IO BHUBOJATH
IIJIAKU | TOKCUHU 3 opraHiaMmy. Moxe 3actoco-
ByBaTHCA B palliOHaX JIETUYHOIO Xap4yyBaHHH,
NpY3HAYeHHUX JiKapeM, IK J0JaTKOBe JKepeJsio
6i0¢1aBOHOI/IIB, KJIITKOBUHH, OiJIKY, KADOTUHOI-
JiB, BiTaMiHiB, MiHepa/IbHUX PEYOBHH.

B ractpoeHTepoJiorii 3aCTOCOBYETBHCA NPU XPO-
HIYHUX TracTpUTAX, L0 CYNPOBOKYIOTbHCA Iedi-
€10, NpA XPOHIYHUX XOJIELIUCTUTAX, >KOBYHO-
KaM'sIHil XBOpOOi, TiMOTOHIYHIM i aTOHIYHIN Au-
CKiHe3ii )KOBYHOI'0 Mixypa, Ipy1 XpOHIYHUX rena-
TUTAX, YXUPOBiIK AUCTpodii MediHKHU, HeaKTUB-
HUX LUpPO3ax, IpHU XPOHIYHUX MAHKpeaTUTax 3
CEKPEeTOPHOK HEeJOCTATHICTIO MigUIyHKOBOI
3aJ1034; IIPU XPOHIYHUX KOJIITAX, 11O CyIpOBO-
DKYIOTBCA BUPAXKEHWMMU 3aKpelaMy, Trino- Ta
aTOHIYHIM AYCKiHe3il TOBCTOr0 KUIIEYHUKA, [IPU
JUCOaKTepiosi KullleYHHKa, reMopoi, AJis npodi-
JIAKTHKH CIIaliKOBOI XBOPOOH, B ypoJIOTii Ta CEK-
COMATOoJIOTil - TPU XPOHIYHUX TMPOCTATUTAX,
aZleHOMI nepeMiXypoBOl 3a/1034, Y KOMILJIEKC-
HOMY JIiKyBaHHi 4oJsioBiYoi 6e3miHoCTi, iMmo-
TeHIlii, B eHJOKPHHOJIOTII — JIJis1 TpodiJlaKTUKK
LIYKpPOBOTO0 ZiiabeTy, O>)KUPiHHS, FOTHPEO03y.

Y reponToJiorii rap6y30BUi IIPOT BUKOPUCTO-
BYETLCA [JI YIOBIJIbHEHHA NPOLECIB CTapiHHA,
«M’'SIKOT'0» OYMILEHHSl KUIIeYHUKa i 60pOThOM 3
3aKpenamy, y KapZioJsiorili - npy rinepTOHIYHIN
XBOpOOi, aTepock/eposi, ileMiyHiii XBopobi ce-
pus, y BepTebpoJiorii - Ipu apTpUTax, ocTeoap-
Tpo3ax, XxBopobi bexTepesa. ¥ nepmato.iorii s
npodislakTUKK Ta JIiKyBaHHS mioZiepMil, Tpodi-
YHUX ypaKeHb LIKIpH, BOJIOCCH, HII'TIB TaKOX 3a-
CTOCOBYIOTb IIPOT 3 HACiHHS rapOy3a.

ToMy, BUHMKJ/Ia HEOOXi/HICTb MO/IeJIF0BAaHHS Ta
pPO3pOOKHK peLenTypu MNPOAYKTY MiABUILEHOI
6iosioriyHoi LiHHOCTI. B OCHOBY MoOJe/itoBaHHS
MOKJIaZIEHO MPUHLMUII, 10 NOJIATAE B KIJIbKICHO-
00r'pyHTOBaHOMY MiZ00Pi OCHOBHOI i 10jaTKOBOI
CUPOBUHH, 1[0 326€3MeYUTh CTBOPEHHS TPOAYK-
TiB 3 BiAiNOBiAHUM piBHEM 6i0J10TiYHOI, Xap4uoBOI
Ta eHepreTU4YHOI LiiHHOCTI.

Kopuctyrouuch koedillieHTaMu po3paxyHKiB,
OyJi1 3MO/leJIbOBaHi pi3Hi BapiaHTHU J0JaBaHHS
IIPOTY 3 HaciHHA rapbysa [0 mne4yuBa Ta OTpHU-
MaHi OpPOTHO30BaHi  pe3yJbTaTh  Qi3UKO-
XiMiYHUX MOKa3HUKIB ( TabJ1. 1).

Section “Technics”

Tabnmusa 1 - Po3paxyHKOBi 3HAYEHHS OCHOBHMX
MOKa3HWKIB Neynsa LyKpoBOro

KinbKicTb ITokaszHUKU
rapbysoBoro | MacoBa 3paTHICTb
HIpOTYy HA | YacTKa | JIyXKHiCTb, J10
1 krroToBol |BoJIOTH,| Tpaj. |HaMOKaHHS,
npoAyKiii, r % %
0 6,65 1,15 181,28
5 6,45 1,04 172,79
10 6,25 0,93 164,31
15 6,05 0,82 155,82
18T 5,93 0,75 150,73
19 5,89 0,73 149,03
20 5,85 0,71 147,33
25 5,65 0,60 138,85
30 5,45 0,49 130,36

OTpuMaHi 3HayeHHs 3a (i3UKO-XIMIYHUMHU IIO-
Ka3HWKaMM MalOThb JOINYyCTUME BiJXWJIEHHA Bij
pe3yJibTaTiB NPOBeJleHUX J1abopaTOPHUX AOC/Ii-
oxeHb. OKpiM TOro, po3paxoBaHi KBaJpaTH BiJ-
HOCHMX BiJIXHWJIeHb, CBilYaTh, 10 MaTeMaTH4YHa
MoOJieJIb Ma€ BUCOKY BipOTiHICTb.

Y Tabs. 1 npeacraBiieHi po3paxyHKOBiI Ta mpo-
FHO30BaHI 3HAY€HHA 10J0 AKOCTI eYyuBa LyK-
poBoro. OTxe, IK BUJHO 3 OTPUMAaHUX 3HAY€Hb,
TO HalKpalolo Oy/ie Jo6aBKa HIPOTY B KiJIbKOC-
Ti 18 r Ha 1 Kr roTtoBoi npoaykuii, To6TO 2,76 %
Bi Macu 6GopoiuHa. CaMe 1je CHiBBiZJHOIIEHHS
CIpUsTUMe 36arayeHHI0 MevyrnBa IyKPOBOro KO-
PUCHUMM peYOBHMHAMM Ta JOCAI/PKYBaHI MTOKa3-
HUKU OYAYTH BiANOBiJaTM BUMOraM HOpPMAaTHB-
HOI IoKyMeHTaUii. [Ipy [boMy 3MIiHIOETbCA XiMi-
YHUU CKJIaJ, TOTOBOIO IIPOAYKTY.

3miHa xiMiYHOrO CKJ1aZly HOBOT'O pPO3pO6JIEHOTO
3pa3ka lpe/icTaBjieHa B TabJI. 2.

Tak 6y/10 BCTaHOBJIEHO, 1110 30i/bllIeHHST OiJIKIB
CTAHOBUTH 4,66 T, 1110 Gisible Ha 62,07 %, mopi-
BHSIHO i3 TpaJULiMHOI peLenTypolo; XKUPIB —
2,36T, 1[0 NPU3BOJUTHL [0 306iJbIIEHHS Ha
19,98 %, mopiBHAHO i3 TPaAULINHOKW peLenTy-
POI0 3a paxyHOK MOJIiIHEHACUYEHUX KUPHUX KHU-
CJIOT, SIKI He CUHTE3YITbCA B OpPraHi3Mi JIIOJUHU
Y TOMY € He3aMiHHHUMH B Xap4yyBaHHI; KaJIbLil0 —
7,92 wmr, 1o 6iabiie Ha 39,6 %; Mardito — 12,78,
110 BiinmoBigae 36isbieHHI0 Ha 98,31%. Li gani
MOKa3ylThb MO3UTUBHUM BIUIMB LIPOTY 3 HACiH-
Hs rap0ysa Ha XiMiYHUHM CKJIaJ, HOBOTO 3pasKa
rneyuBa.
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Tabnuua 2 - 3MiHa XiMiYyHOro ckiagy meunmBa LKPOBOro 3 foaaBaHHAM LUHI nopiBHAHO 3 TpapguuiiiHO

peLenTypoto
IeunBo 3a bBopouiHo Mpor i3 3amiHa 3MiHa XiMiYHOrO
TpamaifHO0 NIIEHUYHEe HACIHHS 6opo1IHa Ha cKJazy (HoBa
PeyoBUHU BUILOTO [IHIy peLenTtypa
peuen’i}(l)%om, r IaTyHKy, I Ha Fap61}6351 T KIJIBKOCTI IIOPIBHAHO 3
Ha r 100r Ha r 2,76%, T TPaJUIiHHOI0), T
Boga 55 14 6,25 4,11 -1,395
Binku 7,5 10,3 36,16 12,15 +4,655
Kupu 11,8 0,9 14 14,16 +2,358
ByrusieBoau:
Motio-i 23,6 18 2,87 23,79 +0,193
JUcaxapyuiu
Kpoxmasib 50,8 67,7 0 38,61 -12,186
OpraniyHi 0,5 0 0 0,50 _
KUCJIOTH
KiliTKoBUHA 0,05 0,1 0 0,03 -0,018
3oJ1a 0,3 0,5 0 0,21 -0,090
MiHepa/ibHi pe4OBHUHU, MT'
HaTpin 36 10 0 34,20 -1,800
Kanin 90 122 28 73,08 -16,920
Kasbuin 20 18 62 27,92 +7,920
MarHiu 13 16 87 25,78 +12,780
®ocdop 69 86 0,36 53,58 -15,415
3azizo 1 1,2 2,2 1,18 +0,180
[{uHK 0 0 1,72 0,31 +0,310
Migp 0 0 041 0,07 +0,074
Hikenpb 0 0 0,08 0,014 +0,014
BiTaminuy, mr
Bl 0,08 0,17 0,15 0,08 -0,004
B2 0,08 0,08 0,11 0,09 +0,005
PP 0,7 1,2 1,4 0,74 +0,036
K 0 0 0,2 0,04 +0,036
EHepreTuiHa 417 327 320 415,74 1,26
I[IHHICTB, KKaJl

[liz yac cTBOpeHHs1 GOPOIIHSIHUX KOHJUTEPCh-
KHX BUPOOGIB MiJIBUILEHOI 6iosoriyHOl 1iHHOCTI
OCHOBHA yBara Npu/iisieTbcs 36i/bIIEHHIO BMi-
CTy B HUX (QYHKLIOHa/JIbHUX IHTPEIEHTIB (xap-
YOBUX BOJIOKOH, Oi/IKiB, BiTaMiHiB, aHTHOKCHA-
HTIB) i 3HMKEHHIO eHepreTUYHOI LiIHHOCTI [16].

OTKe, po3po06JIEHHUN 3pa30K BiPi3HAETHCA Bif,
NeYrBa, 1110 BUTOTOBJIEHE 3a TPAJUIIIMHOK pe-
LeNTYpOlo, NOKpAIlleHUM XIMIYHUM CKJIQZJOM Ta
3MEHIIEHOI0 eHePreTUYHOIO L[IHHICTIO.

BUCHOBKW

1. lna migBuUlleHHS Xap4yoBol Ta 6iosioriyHOl
L[IHHOCTI Me4YrBa NPONOHYETHCH 3aCTOCYBAaHHS B

Section “Technics”

Horo TexHoJIoril POT 3 HaciHHS rap6y3a. Buco-
Ka 6ioJioriyHa Ta Xap4yoBa L{iHHICTb LIPOTY 06Y-
MOBJIEHA WOT0 YHiKaJbHUM CKJIQZIOM 3 TOHaJ,
50 makpo-i MikpoesieMeHTIB, cepe/i IKUX IPOBi-
JIHI 103u1lii 3aiMaloTh IUHK, 3a/1i30, MarHi#, ¢o-
cdop, kanblii Ta cesieH. lIpoT 3 HaciHHSA rapoy-
3a BOJIOJIi€ GAKTEPULIUHOIO, IPOTHU3AMa/IbHOIO,
NpOTUIIAPAa3UTAPHOI, MPOTHAJIEPriYHOW Ta
NPOTUNYXJIMHHOK BJIACTUBOCTSIMM, TOMY JOLii-
JIbHO MOro BHUKOPHCTOBYBAaTH y BHPOOHHUIITBI
nevyuBa.

2. lllngaxoM MoJZieIt0BaHHA BCTAaHOBJIEHO, 1110 OII-
THUMaJlbHa KiJIbKICTb IPOTY 3 HACiHHSA rapbysa —
2,76 % (18 r) Bix mMacu 6opourHa. [Ipu 36iab-
LIEeHHI KiJIbKOCTI IIPOTY 3 HACiHHA rapbysa 3me-
HILIYETbCA 34aTHICTb 0 HaMOKaHHH, TOMY caMe
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1le CIiBBiJHOLIEHHS CHpUATHME 306aradyeHHIo
Ile4YrBa LIYKPOBOTO KOPUCHUMH PEYOBHMHAMU Ta
30epeKeHHI0 SIKOCTiI Pi3uKO-XiMiYHUX MOKAa3HU-
KiB. OT>Ke, po3p006JIeHHH 3pa30K MeyrBa Bifpi3-
HAETHCA BiJ, IEYUBa, 110 BUTOTOBJIEHE 32 TPaAu-
LiMHOI0 pelenTypolo, KpalluM XiMiYHUM CKJa-
JIOM Ta IiIBUILEHOI0 6i0J/IOTIYHOIO IIHHICTIO.

3. ByJsio gocnimxkeHo AMHAMIKY 3MiH IKOCTI po3-
po6JsieHOro 3pa3ka Ha MOMEHT BUT'OTOBJIEHHS Ta
nicsig Moro TpuBaJsioro 36epiraHHs. BctaHoBiie-
HO, 1110 B Mpolieci 36epiraHHsi B OCHOBHOMY 3Mi-
HIOIOTbCA  OpraHOJIENITUYHI  IOKa3HUKU  —
3’ABJISIETHCS MPUCMAK Ta 3amnax 3TipKHEHHS, L0
NOSICHIOETbCA OKUCHEHHSAM KUPIB.

4. B xofi gocii>keHb OyJIo BUSHAYE€HO piBEHb
KOMIleHcallii J060BOi HOPMH MpPU CIIOXKUBAHHI
100 r nmeyuBa 3i mpoTamMu B JJ0O0BOMY pallioHi
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AHoTauis. [okasaHa akTyanbHICTb CTBOPEHHS TEXHONOTi HAHECEHHS CneKTpanbHo-
CeNeKTUBHUX MOKPUTTIB MaTepianis, NpU3HayeHUX AN KOHCTPYKLiiA KOCMIYHOI
TEXHIKK, fIKi PO3KPUBAOTLCSA, Ta PO3BUTKY METOAIB KOHTPONIO X TepMopagiaLinHux
XapaKTepucTuK. 3a3HayeHo, WO MpU iHWKUX PiBHUX YyMOBAX, TemnepaTypa NoBepXHi
KOHCTPYKUil Yy BakKyyMi KOCMIYHOrO NPOCTOPY BW3HAYAETbCA BifHOLIEHHAM
KoedilieHTa NOrNMHaHHA COHAYHOI pagiauil A0 KoedilieHTa BWUNPOMIHIOBAHHA
(emici) noBepxHi.

MeTolo po60TM € MnOoKa3 MNepcreKTUBHOCTI KanopUMETPUYHUX BUMIpIOBaHb
TepMopajiaLiiiHuX XapakTepucTuKk 6e3 BaKyyMyBaHHSi 06'eMy BUMIpIOBaNbHOI
Kamepy, O6rpyHTYBaHHSi CTPYKTYpU | XapaKTepuCTUK O06nafHaHHA [ LuX
JOCNIfXXeHb, NMPOBEJEHHA eKCrepuMeHTanbHOI NepeBipku MeTody i yCTaTKyBaHHS
Ha peanibHUX 3paskax MaTtepiasiB A5 KOCMIYHOI TEXHIKM.

O6rpyHTOBaHa MOX/MBICTb  3aCTOCYBAHHA  KaNOPUMETPUYHOrO METOAY AnA
BUMIipIOBaHHA KoediLieHTy eMicii 6e3 BakyyMyBaHHs 06'eMy BUMIpIOBanbHOI Kamepu
Nnpuv BpaxyBaHHi TennonepeAaBaHHs Bifl BUNPOMiHIOBaYa O NMOBepXHi 3paska Kpisb
wap nosiTpsi. PekomenpoBaHa CTPYKTypa BiAnoBigHOI anapaTypu i BU3HauyeHe
CiBBIJHOLIEHHA TEOMETPUYHUX PO3MIpiB POBOYOI Kamepu, 3a SKWUX KpanoBi
CMOTBOPEHHA BHACNiAOK TennonepefaBaHHA Kpisb MOBITPA € HECYTTEBUMM, a
nonpaBKa Ha KOHAYKTUBHUIA TENNI00OMiH MOXe ByTH Nerko po3paxoBaHa.

HaBegeHo MeTOAMKY BMMIpHOBaHb i ONMWUC BWUNPOBYBANbHOTO CTEHAY Ha 6asi
TEPMOENEKTPUYHUX NEPETBOPIOBAYIB TEMIOBOr0 NOTOKY i aBCOMKOTHOIO npuiiMaya
COHSIYHOTO BMMNPOMIHIOBAHHS, fIKi MpU3HAuYeHi AN BU3HAYeHHs KoedilieHTa
MOrAIMHAHHA COHAYHOTO BUMNPOMIHIOBAHHS.

HaBefieHO CTMCNWMIA ONUC TEeXHONOTIl HAHECEeHHS MOKPUTTA LapyBaToi CTPYKTYpu
AI+TiO, Ta BMMipsiHi 3HauyeHHs KoeoiuieHTa eMicil i KoediuieHTa NOrNMHaHHA
COHAIYHOTO BMNPOMIHIOBAHHA 3paskiB 3 TakuM nokputTa. [lokasaHo, wWo
BiAHOLWEHHS KoedillieHTa NOr/IMHAHHA COHAYHOI paaiauil 4o KoediuieHTa emicil ans
[BOLLAPOBOro NMOKPUTTA iCTOTHO HUXKYe aHanoriyHoro 3Ha4yeHHs, OTPUMaHoro AJis
Oro oKpeMux KOMMOHEHTIB. BCTaHOBNEHO, WO 3MiHOK CiBBIAHOWEHHS TOBLLWUHM
wapis Al i TiO, MOXHa 326€3MNeUNTI 3HMKEHHS BEMYMHWN BiHOLEHHSA KOedillieHTiB
[0 3HauyeHHs, ske 3abesneyye AOMYCTUMUIA piBeHb TeMmnepaTypu MOBEPXHi
KOCMiYHOro anapary.

KnioyoBi cnoBa: TepMopagiaLiiiHi xapakTepucTuky; 6araTowapoBi TEpMOPEryntowoyi
MOKPUTTS; KaNIOPUMETPUYHI METOAN BMMIPIOBAHHS; KOeQilieHT NOrnMHaHHS
COHSIYHOTO BMNPOMIHIOBaHHS; KOediLieHT eMmicil.
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Abstract. The research demonstrates the relevance of creating the technologies of
application of spectral-selective coatings of materials, intended for open space
structures designs and the development of methods of control of their thermo-
radiation characteristics. It is noted that under other equal conditions, the
temperature of the surface of a structure in the vacuum of the outer space is
determined by the ratio of the absorption coefficient of solar radiation to the emission
factor of the surface.

The aim of the work is to demonstrate the perspective of calorimetric measurements
of thermo-radiation characteristics without vacuuming the volume of the measuring
chamber, substantiating the structure and characteristics of the equipment for these
studies, carrying out an experimental verification of the method and equipment on the
real samples of materials for space technology.

The possibility of using the calorimetric method for measuring the emission factor
without vacuuming the volume of the measuring chamber, taking into account the
heat transfer from the radiator to the surface of the sample through the air layer, is
substantiated. The structure of the corresponding apparatus is recommended and the
ratio of the geometric dimensions of the working chamber, in which the boundary
distortion due to heat transfer through the air is insignificant, and the correction for
conductive heat exchange can be easily calculated, is defined. The method of
measurement and the description of the test stand on the basis of thermoelectric
heat exchangers and absolute solar radiation receiver, which are intended to
determine the absorption coefficient of solar radiation, are given.

A brief description of the technology of coating Al + TiO, layered structure and the
measured values of emission factor and absorption coefficient of samples with such
coating is given. It is shown that the ratio of the absorption coefficient of solar
radiation to the emission factor for a two-layer coating is significantly lower than the
similar value obtained for its individual components. It is established that by changing
the ratio of thickness of layers of Al and TiO, it is possible to reduce the ratio of
coefficients to the value that provides an acceptable level of temperature of the
surface of the spacecraft.

Keywords: thermal radiation characteristics; multilayer thermoregulation coatings;
calorimetric measurement methods; absorption coefficient of solar radiation;
emission factor.

iHTEHCMBHO CTBOPIOIOTHCA HOBI MaTepiaJiu i no-
KPUTTA 3 CIEKTPaJIbHO-CeJIEKTUBHUMM XapaK-

OpHUM 3i cnoco6iB 3ab6e3meyeHHsI TEIJIOBOrO
peXXUMy KOHCTPYKLIM € ONTHMi3alid pajianin-
HOTO TeMJIOOOMiHY MOBEpPXHi 3 HaBKOJIUIIHIM
cepepoBuileM. /lye 4acTo /i1 BAKOHAHHS CBO-
ix QpyHKUIN noBepxHi 06J1aiHaHHS, OyAiBebHOI
KOHCTPYKLii abo JIiTaJIbHOTO anapaTy MOBHHHI
MaTH ICTOTHO pi3Hi 3HAaYeHHS TepMopaialin-
HUX XapaKTEPUCTUK B Pi3HUX Jialna3oHax CIeK-
TPy BUIIPOMiHIOBAaHHA. Tak, HallpuKJa[, eHepro-
36epiraroye BiKOHHE CKJIO NOBHWHHE, 3 OJHOT'O
00Ky, MaTH BUCOKUH KoeQilliEHT MPOMYyCKaHHSA Y
BU/IMMIN YaCTHHI ClIeKTpy, a 3 iHLIOro 60Ky, Ma-
TU MiHiMa/IbHe 3HAaYeHHSA BUIIPOMIiHIOBAJIbHOL
3[]aTHOCTI (CTymeHsI YOPHOTH, KoediljieHTa eMi-
cii) B iHppauyepBOHiil 06J1acTi cieKTpa, XapakTe-
PHIi# AJ11 Tens0006MiHy BUPOMIHIOBAaHHSM NPHU
TeMmmepaTypi, 6J1M3bKoi 10 KiMHaTHOI /I BU-
pillieHHA TaKUX 3aBJaHb B OCTaHHI JeCATUIITTA
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TEPUCTUKAMHU, a2 TaKOXX METOAX Ta 3aco0U BU-
3Ha4YeHHA iX TepMOpaAialliiHUX XapaKTEPUCTHUK
(TPX).

AKTHBHO pO3BMBAKTbHCSA TEXHOJIOTII CTBOPEHHS
CIEeKTPaJIbHO-CEJIEKTUBHUX IMOKPUTTIB I ae-
POKOCMIYHOI amapaTypu. Taki IOKPUTTA BUKO-
PUCTOBYIOTHCS [JIJIS MiITPUMKU HEOOXiZJHOTO Te-
IJIOBOTO pEeXUMY 1 BiAIOBIJHO Ha3UBAKTbCH
TEPMOPETYJIIIYUMHU IOKPUTTAMU. fK paBuUIIo,
JUI1 KOCMIYHOI TeXHIKW aKTyaJIbHOI € MOXJIU-
BiCTb BHMCOKOI TeIIOBiAAayi 3 MOBEpPXHi anapaTty
TEIJIOTH, 110 BUAIISAETHCSA NPU pobOTi BOYZ0Ba-
HOro o6JIaJiHAHHSI, TOOTO TOKPUTTS TMOBUHHE
MaTu BUcOKe (6su3bke A0 1,0) 3HaYeHHS BU-
MPOMIHIOBAJIbHOI 3[ATHOCTI i, Y TOHM e 4ac, K
MO>KHa 6iJIbIII MaJie 3HaYyeHHs1 KoedillieHTa mor-
JIMHAHHA COHSAAYHOI'O BUIIPOMIHIOBAaHHA As. Y
CTATTi PO3IJIAHYTO BUIIAZO0K IIACUBHOI'O TEPMO-
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peryJyitoBaHHA MeTaJIeBOi 00OOJIOHKOBOI KOHC-
TPYKLii, /i1 Kol HEeOoOXiHO JOTPUMYBATHCS
[IeBHOI'0 Jiialla30Hy CHiBBiJAHOLIEHb TepMopazi-
aliTHMUX XapaKTePUCTHUK.

Y 6isb1I0CTI BUNIQ/IKiB, BAKOPUCTAHHS AaCUBHO-
ro TEpMOpEryJIIOBaHHA JJ1s1 3abe3MedyeHHs Tel-
JIOBOTO PEXUMY KOHCTPYKIiH KOCMiYHOI TeXHi-
KW 3BOJUTHCA [0 TeIUIOBOI i3osALil IX moBep-
XOHb (baraToluapoBa i3osduis, NiHU) abo A0 Ha-
HECEHHS1 Ha HUX MOKPUTTIB pisHUX TUMIB [1, 2].
Y k/aci KOHCTPYKLiH, 1110 PO3KPUBAKOThLCS, Tell-
JIOi30J1I0Ba/IbHI MaTepia/d MOXXyTb OYTH OCHO-
BOIO /I OOYZ0BU HEOOXiHOI MOBEpxHi, 30K-
peMa, y pedsiekTopi A/ HaayBHOI aHTeHU [AE
[3] 6yB BukopucTaHUM a/OMiHiI30BaHUM MaW-
Jiap, B obovioH1i Optical Calibration Sphere [4] -
aJIloMiHi30BaHUU KanToH. [IpoTe, B HOBUX THIAX
KOHCTPYKLi HA OCHOBi TOHKUX MeTaJIeBUX 000-
JIOHOK, fIKi eKCTpeMasJbHO [edOpMYyIThCI -
KOHCTPYKLiAX 3 T[epeTBOPIOBAaHUM 06’€MOM
(KIIO) [5], BUKOpHCTaHHS TEMJIOBOI 130141, AK i
BUKOPUCTAHHSA OU/IbIIOCTI BiJOMUX KOHTAKTHHUX,
NirMEHTHUX i KOHBEPCIMHUX TepMoperyJiroBa-
JIbHUX TMOKPUTTIB HENPUUHATHO 4Yepe3 3HaudHi
reoMeTpUYHI CIIOTBOPEHHS ITIOBEPXOHb B IIpoLe-
Ci IXx nepeTBOpeHHs. B JaHOMYy BUIIaAKy [TIOKPUT-
TS IOBUHHI MaTU JOCTATHIO aJiresito 710 NoBepx-
Hi KOHCTPYKLii, CTIMKICTb [0 Jerpazauii npu
TPUBAJIOMY BIIMBI QaKTOpiB KOCMIYHOr0O Impoc-
topy (PKII) i 3gaTHiCTE BUTpUMYyBaTH 6Gararto-
pa3oBi HepyHHiIBHI 3rMHAaHHSA 3i 30epeKeHHSAM
HeoOXiJHUX PYHKIIOHATbHUX BJIACTUBOCTEM.

Temnepatypa T, noBepxHi o6os10HkH KIIO 3 He-

pPKaBito4yoi cTasti, 110 Ma€ BUCOKUH KoeillieHT
TEIJIOBOTO PO3LIMPEHHA, B OCHOBHOMY BH3Ha-
yae il Hanpy»eHo-epOpMOBaHUIM CTaH B YMO-
BaX BiZICYTHOCTI KOHBEKTHUBHOI CKJIZOBOI Tell-
Ji006MiHy. CTocoBHO A0 MeTaseBoi KITO BcTaHo-
BJIEHUH JONYCTUMHUH Jiana3oH Temueparyp T

nosepxHi koHcTpykLii 230 K < Ty <336 K, akui

perJlaMeHTOBaHUM fIK MOXKJIUBUM JIJ11 HETPHBa-
JIOTO KOHTaKTy ollepaTtopa B ckadaH/pi 3 30B-
HIIIHBOIO IOBEPXHEI MDXHApOLHOI KOCMI4YHOI
cranuii (MKC) [6].

3HaueHHd T B CTalliOHAPHUX YMOBAX B BaKyyMi

KOCMIYHOTO IIPOCTOPY MOe BU3HAYaTUCA 3a Bi-
JloMoto 3ajexHicTio (1):

EXO ' e

- _L{/AS x (s xSind
=
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Ae Ag - KoedilliEHT NMOTJIMHAHHSA COHAYHOI pa-
Jiartii;

Qs — CyMapHa IOTYXHICTb MOTOKY COHAYHOIO
BUIPOMiHIOBaHHSA, BT/M%;

€ — koeQillieHT BUNIPOMiHIOBaHHA (eMicii) nmoBe-
PXHi;

0 - KyT mnajZiiHHd MOTOKYy COHSYHOI pagialii,
[rpan];

o - ctana Ctepana-bosibiMaHa,

0= 5,6704x108 Brx m2x K4 [7].

Besmmunna T B cTanjioHapHUX YMOBAax B BaKyyMi

KOCMIYHOTO TPOCTOPY NpPU iHIIUX PiBHUX YMO-
BaxX BU3HAYAEThCA TIJIbKU BiJJHOIIEHHAM Koedi-
Li€EHTA MOIJIMHAHHA COHAYHOI pajialii o Koe-
¢injieHTa BuUnpoMiHiOBaHHA (eMicii) nmoBepxHi
A /e [7].

Puc. 1 inrocTpye BeJIMYMHU MaKCUMaJsIbHOI
(Tssun) i MiniMmasibHOI (Tssuap) TeMnepaTypu 1o-
BEPXHi Jlesikoi /I0BiJIbHOI MeTasieBOI 060JIOHKU
BiITIOBIIHO Ha OCBITJIEHIX 1 TiHBOBIM CTOpOHI
OpO6iTH NPU OJJHOMY 3 XapaKTePHHUX BapiaHTiB Ii
3aCTOCYBaHHA — KOPCTKOMY 3aKpillJIeHH] Ha 30-
BHillIHiM moBepxHi 6a30B0i MKC.

3 ypaxyBaHHAM 3a3HauyeHUX BUILle BUMOT [0 3a-
Oe3neyeHHs iHTepBaly 3MiHU TeMIlepaTypH Mo-
BepXHi KOHCTPYKL|i, cniBBifHOWEHH Ag /e Mae

nepebyBaTH B iHTepBaJli 3Ha4eHb Bif 0,7 1o 1,5.

[IpuiiHATHUI pe3yJbTaT MOXe OYTU OTPUMaHUU
IIpY BUKOPUCTAHHI 6araTolapoBUX MOKPUTTIB 3
MeTaJIeBUX MaTepiaJiB 3 TOBIIMHOK BEPXHBOI'O
11apy, AOCTAaTHBOIO /I POIyCKaHHA pajialin-
HOT'O NMOTOKY eHepril. Ik MaTepianu JJid 1wapiB
MIOKPUTTS MOXXHa BUKOPUCTOBYBAaTH, HaIpH-
KJIa/l, aJIIOMiHI{, IIUPOKO BUKOPUCTOBYBAaHUU B
cucTeMax 3abe3neyeHHs TENJIOBOTO PEXXUMY ae-
POKOCMIYHOI TEeXHIKM 3aBJSAKA HU3bKUM 3Ha-
yeHHSIM KoedillieHTa eMicii, i fiokcup TUTaHy
(IV) TiOz, mo noenHye NpUKWHATHI TepMopazia-
LI HI XapaKTEPUCTUKHU 3 BUCOKOIO CTIMKICTIO 10
perpajauii nig gieto OKII. EdekTHBHICTD BUKO-
puctanHsa TiO; B AKOCTI KOMIIOHEHTa TepMoOpe-
I'YJIIOBAJIbHUX MOKPUTTIB ONMUCAHAa, 30KpeMa, B
[8]. AntomiHiEBMM mNpoOIIapOK BUKOHYE TaKOX
¢dyHKIiI0 AeMndepa, 3anobiraroyy BijAlapyBaH-
Hs 30BHIIIHBOI0 MOKPUTTSI MpPU 3TMHAHHI 060-
JIOHKH.
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PucyHoK 1 — 3aneXHocCTi MakcuMasbHOI | MiHiManbHOT TeMnepaTypu NOBEpXHi MeTaNneBoi 060/10HKU Bif
CMiBBIAHOWEHHA A /&

[Ipu po3pobui i BUpOGHULITBI HOBUX eHeproe-
$eKTUBHUX KOHCTPYKLIMA i TexHOJIOTid HaHe-
CEeHHSI MOKPHUTTIB HEOOXiIHUM MOCTIMHUK abo
BUOIDKOBUU KOHTPOJIb TepMOpaJialliiHUX Xa-
pakTepucTuk. lllMpoke nolmvpeHHA OTpUMAJHU
AK crekTpoMeTpuyHi [9, 10, 11], Tak i TensoBi
(kasiopumeTpuyHi) MeToAW KoHTposto TPX.
CrieKTpoMeTpUYHI MeTOJ4U KOHTPOJII0O BUMara-
I0Th 3aCTOCYBaHHS CKJIAJHUX I IOPOTHX CIIEKT-
podoTOMeTpiB, 110 MNPALOITh B MIHUPOKOMY
CIeKTpaJbHOMY Jiiana3oHi - Bij Aajiekoro iHd-
payepBOHOro 0 yabTpadiosieTOBOro BUIIPOMI-
HIOBaHHS. 3rijiHo [11] BUMiproBaHHS MPOBOASATh
B 30 TouKax CreKTpaJIbHOrO Jiana3oHy MpH HO-
pMaJIbHOMY BIUIMBI BUIIPOMIHIOBAHHf, a iHTer-
pasbHUM HamiBchepuuHUM KoedilieHT emicii
BU3HAYalOTh PO3PaXyHKOBUM CIIOCOOOM i3 3a-
CTOCYBaHHAM pPO3pPaxyHKOBO-eMIIpUYHUX Baro-
BUX KOeQil[iEHTIB, 1J0 BPaXOBYIOTb CIEKTPaJb-
HUW pO3MO/iJl IHTEHCUBHOCTI BUIIPOMiHIOBAaHHS
i B3aEMO3B’130K MiXK HOpMaJIbHOIO i HamiBcde-
PUYHOIO XapaKTEPUCTHUKOIO.

KanopumeTpuuHi (TensoBi, TeNnJoOMeTpPUYHIi)
MEeTOAY JAOCJi/P)KeHHs1 J03BOJIAIOTh BU3HA4YaTH
TPX npu BUKOPHUCTAHHI BiJJHOCHO MPOCTHUX i He-
Jloporux 3aco6iB BuMiptoBaHHA [12, 13]. Kaso-
pPUMETPUYHI MeToAM, K IMpaBUJIO, Nepefdaya-
I0Tb CTBOPEHHS [eBHUX YMOB pajialjikHOrO Te-
IJIOOOMiHY 3pa3ka 3 JOC/IiIKyBaHWM IMOKpHUT-

Section “Technics”

TAM | HAaBKOJIMLIHIMU 06’€KTaMU; BUMIpIOBaHHSA
TEIJIOBOTO IIOTOKY Kpi3b 3pa3oK i TeMInepaTypu
MOro MOBEepxHi; pO3paxyHOK TepMopaJialiiHUX
XapaKTEPUCTUK HA MiJICTaBi OTPUMaHUX JaHUX 1
Bi/IOMHX 3aKOHIB TeNJI000MiHy. Y 6ib1I0CTi BU-
naJikiB po6ouuit 06'eM BUMIpIOBaJbHOI KamMepu
HeOOXiIHO BaKyyMyBaTH [JI1 BUKJIIOYEHHS
BIUIMBY KOHAYKTUBHO-KOHBEKTHBHOI'O TEIJIOO-
OMiHy Kpi3b MOBITPA, 1[0 NPU3BOAUTH /10 YCKJIA-
JIHEHHSl KaJIOpUMeTPUYHUX 3aco06iB BHUMIpIO-
BaHHA.

Memor pobomu € NokKa3 MepCHeKTUBHOCTI Ka-
JIODUMETPUYHUX BUMIPIOBaHb TepMopajiallin-
HUX XapaKTepUCTUK 6e3 BaKyyMyBaHHsS 00'€My
BUMIpIOBaJIbHOI KaMepH, OOIPYHTYBaHHS CTPYK-
TYPH i XapaKTepPUCTHK 06J1aJHAHHSA JIJIs] LIUX J10-
CJIiPKeHb, IPOBeIeHHA eKCIIepUMEHTaJIbHOI Ie-
peBipKM MeToAy 1 YCTaTKyBaHHA Ha peasIbHUX
3paskKax MaTepiasiB /i1 KOCMIYHOI TEXHIKHU.

PE3YJIbTATU AOCNIAXEHD

BumipioBanbHa cucrema pna BumipioBaHHs TPX
B iH(ppayepBoHOMY cneKTpi

Po3po6/ieHO BUMIipIOBa/lbHy CHUCTEMY, NpPU3HA-
YyeHy [J1s1 BUSHAYEHHS iHTerpajbHUX HamiBcde-
pruuHux TPX (koedilieHTIB BHUIPOMiHIOBAHHS,
NOTJIMHAHHSA i BiAOUTTS) B AOBrOXBUJIBOBIM 06-
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Jacti cnekTpa iH$payepBOHOTO BUIIPOMiHIO-
BaHHA Pi3HUX MaTepiaJiiB | HOKPUTTIB. ¥ cucTemi
peasli3oBaHUM KaJIOpUMETPUYHUM MeTO[| BUMi-
PIOBaHHf, fIKUM Iepej0aya€ OTPUMaHHSA Mep-
BUHHOI BHMiproBa/sibHOI iHdopMalii 3 3acTocy-
BaHHfIM TepMOeJIEKTPUYHUX I1epeTBOPHBayYiB
TemioBoro notoky (IITII) [14]. ToyHicTh BUMi-
pIOBaHHA B IPpUWJIaZax TaKOTO TUILY 3aJIEXKUTh K
BiJl cTyneHs noJiycpepruyHOCTi MaJalodoro BU-
IIPOMIHIOBAaHHS, TaK i BiJi OAHOPIAHOCTI BUMIipIO-
BaHOI I'YCTUHMU TEIJIOBOr'O MOTOKY. s MiHIMi-
3anii MeTOAMYHOI CKJIaZ0BOI MOXUOKU BUMIpIO-
BaHHS HeoOXxifHO 106 yyTauBuid eneMeHT I[ITII
3HaxOAMBCA B 30Hi OJHOMIPHOCTI TEIJIOBOTO I10-
TOKY, BHACJIiJOK YOI'0 BUMipsAHA I'YCTUHA TeIJIo-
BOT'0 MOTOKY Oy/le JOpiBHIOBATH I'YCTHHI TeILIO-
BOI'0 II0TOKY, 1110 BXOJAUTB Y 3pa3okK.

Ha puc. 2 HaBezieHa cripoleHa CTPYKTypa Tell-
JIOBOTO OJIOKY CUCTEMHU, IKUW CKJIAZJA€EThCS 3 BU-
NpOMiHIOBa4a 1, TEPMOCTAaTOBAaHHOI OCHOBU 2,
IJIACTHHY NIepeTBOPIOBAYIB TEMJIOBOr0 MOTOKY 3
I focimipkyBaHoro 3paska 4. BumnpoMiHioBay i
OCHOBA YTBOPIOIOTh TOPOXKHUHY, siKa Ma€ GpopMy
KpPYTOBOT'0O LUWJIIHAPA, HA 30BHILIHIX MOBEPXHAX 11
BEPXHbOT'O TOPLA i GIYHUN UIIHAPUYHOI MTOBe-
pXHi MiATPUMYETbCS NMOCTiHHA TeMnepaTypa I,,

a Ha OBEPXHi HKHBOTO TOpL (Ha CHOBI) miAT-
pPUMYEThCS TeMnepaTypa |,. BHyTpilHs mosep-

XHSl BUIIPOMiHIOBaua, 1[0 MaE ¢opMy mnepeBep-
HYTOI'0 CTaKaHy CJIYKUTb JpKepesioM TeIJIOBOI'0
BunpoMiHoBaHHA ([JTB). Ha BHyTpiwHii cTo-
POHI HUKHBOT'O TOPLS MOPOKHUHU MOMIlLleHUH
JOCJII/DKYBaHUM 3pa30K MaTepiany 3 HaHeCEHUM
Ha HbOrO MOKPHUTTAM. 3a[JlaHMK 3a JI0NOMOTO0
JATB mnoTik TensioBoro BUNPOMIiHIOBAaHHSA, B 3a-
raJlbHOMy BUIMA/IKy, YaCTKOBO BiZJOMBAETHCSA Bij
NOBEPXHi 3pa3ka B 6iK /pKepesa, a 4acCTKOBO,
NPOHU3YIOYU JOCII/PKYBAaHUU 3pa30K, PeECTpPy-
€TbCA IEpPEeTBOPIOBAYEM TEIJIOBOIO IIOTOKY.
CroiBBiAHOLIEHHS CKJIa/[0BUX TEIJIOBOT'O MIOTOKY,
1110 MOTJIMHAEThCS 1 Bi/[OMBAETHCS XapaKTEPHU3YE
AKICTb eHeproepeKTUBHOI'0 MOKPUTTSI.

Y TemsioBoMy 6JioL[i HaBeJleHOI KOHCTPYKLIi ic-
HY€ KiJibka (akTopiB, 1110 BIJIMBalOTh Ha 3Ha-
YeHHA BUMIpPAHOI'0 TEIJIOBOrO MOTOKY. /lo HUX
BiZJHOCATBCA CTYIiHb YOPHOTHU HAHECEHOTO IMOK-
PUTTH, reOMeTPUYHI PO3MIpU AOCIIPKYBAHOTO
3paska, NopoxxHUHU i ITB, Tepmiunui omip I1TII.
Termonepenava Big [ATB go pmocaigKyBaHOro
3pasKa, B 3araJlbHOMYy BUIIa/IKy, MAa€ KOHBEKTHU-
BHY, KOHJIYKTUBHY 1 pajialliiHy CK/1a/l0BI.

Section “Technics”

Mpumitkn: T, T,, T,, T,
BUMPOMiHIOBaya, 0CHOBW, MOBEPXHi NNaCTUHK
MepeTBOPIOBaAYiB, MOBEPXHI 3pasKa, BifNoBigHO;

H,,, H,, - BucoTa focnifxysaHoro 3paska i

MOPOXXHUHHU, M.

- TemnepaTypu

PucyHok 2 — CTpyKTypa TenaoBoro 650Ky cMCTeMU
ANS BUBHAYEHHSA iHTerpanbHuX HanischepuyHnx
TPX B iHppayepBoHiii 06nacTi cnekTpa

[Ipryomy, came papianiliHa ck/1aZjoBa TEMJI006-
MiHy € iHpOpMaTHBHHUM MapaMeTpOM, L0 BH-
3Hayae KoeQillieHT mnorJuHaHHA. Pagianiiina
CKJIaJI0BA 3aJIEXKUTh TAKOX BiJ|, 3Ha4eHb TeMIle-
patypu ITB i nmoBepxHi focaiKyBaHOro0 3pas3kKa,
a TaKoX KyTOBHUX KoeQilliEHTIB BUIPOMiHIOBaH-
HA| [IOPOKHUHHOT'0 BUIIPOMiHIOBayva i BIUIMBY Ha
HUX reoMeTpUYHUX po3MipiB ITB, To6To BucoTH
1 paaiycy UMIIHAPUYHOIO «CTaKaHy». Po3paxyH-
KOBa OLHKAa YMOB BUHWKHEHHS KOHBEKTUBHOI
CKJIJIOBOI 1 eKcllep¥MeHTaJIbHa IepeBipKa Io-
Kasa/id, L0 KOHBEKTHUBHOK TeIllolepesayero
yepes MOBITPS B NOPOXHUHI NPAKTUYHO MOKHA
3HeXTyBaTH, ocKiJibku /[ITB po3TamoBaHui Hafj,
JIOCJTi/PDKYBAaHUM 3pa3KoM i Mae B pob6oyomy pe-
KUMI TeMIlepaTypy BUILY, HDK Y [TIOBEpXHI 3pas-
ka. OfHaK, KOHAYKTUBHA TeIlIonepejayda yepes3
MOBITPA MOPOXKHUHU NPU3BOAUTH [0 KPAaWMOBUX
CIIOTBOPEHB TEIJIOBOT'O M0JIS Ha MIOBEPXHI 3pas-
Ka.

JloknaHUM TeopeTUYHUM aHa/li3 GakTopiB, 10
BIUIMBAlOTh Ha NPOCTOPOBUW pO3NOAiIN pafia-
I[iMHOI | KOHAYKTUBHOI CKJIa/IOBUX TEIJIOOOMiHY
po3r/siHyTiI B [15].
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3 oTpuMaHMX pe3yJIbTaTiB BUIUIMBAE, 110 MpHU

BiJHOCHIK BMCOTi MOBITPAHOI MOPOKHUHU
H : VI

h, =—%<0,2 B 30Hi, 06MeXxeHil BiAHOCHUM
17

: R y :
paziycom p=—=<0,7, TermioBuii MoTik 3a pa-
Rﬂ
XYHOK KOHJYKTHMBHOI'O TeIJIoNepe/JaBaHHs 4e-
pe3 MoBITps MOXKHa PO3IJ/IAJATH K TelJjonepe-
JlaBaHHS Kpi3b HeCKIHYEHHY IJIACTHHY 3 TeILI0-
npoBigHicTio noBiTpA (2):

A
Qxonn = (Tl - T4) X ﬁ ) (2)
il

3P
Ae A;op — KOeQILieHT TenJIoNnpoBiJHOCTI MOBIT-
pA.

Bu3HavyeHHs 3HayeHHA pajialliiiHOI CKJIaJ0BOI
TenI000MiHy 6a3yeTbcs Ha BifjoMux [16] 3ako-
HOMIpHOCTSX pajiialiiiHoro Tenioo6Miny. B [15]
MI0Ka3aHo, 10 JIOKAaJbHUH CYMapHUH KyTOBHUU
KoeQilliEHT paAialliiHOro TEMJ000MiHY TOBEPX-
Hi 3paska 3 TOpIEBOIO i 6GiYHON MOBEPXHSIMU
JTB He 3a/exUTh Bij Micug po3TallyBaHHA Ha
OCHOBI Ta JlopiBHI0OE oguHULi. [Ipu nbomMy pagia-
IilHa CKJ1a/loBa TeIJIO0OMiHY Ha MOBEPXHI 3pa-
3Ka B 3aMKHYTOMY IPOCTOPi, yTBOPEHOMY JjBOMa
NOBEPXHSIMHU 3 Pi3HOI TeMIlepaTyporo, fKi Au-
dy3HO BifOUBaOTH CBIiT/O, 3rigHO [16], MOXxe
OyTH BU3Ha4yeHa 3a ¢opmy.Jiomwo (3):

o(T =T,
qPAﬂ: 1 (Fl 14) . (3)
7+71 _1

E3p Fz €18

[Ipu nboMy BUMipAHA r'yCTUHA TEIJIOBOTO MOTO-
Ky 4epe3 3pa3ok i [ITII gopiBHIOE cyMi cki1azo-
BUX TEMJI000MiHY (4):

U7 = Ypag + Yxomy (4)

Y po3pob6sieHOMy TenioBoMy 6.J101i BUIIPOMiHIO-
Bauy /ITB 1 i ocHoBa 2 BUKOHaHi 3 BUCOKOTEILJI0-
npoBigHoro Metany (aAwopantominio /[116T) i
yTBOPKOIOTh 3aMKHYTHMW MpocTip. BHyTpimHa
NOBepxHs BUIpOMiHIOBaya (UM/IiHApP i JIHO),
3BEpHEHAa /0 OCHOBHW, BKpUTa JApibHUMU V-
NoAiOHMMU KaHaBKaMM i Ma€ 4YOpHe MOKPHUTTS,
110 3a6e3ne4ye KoedilieHT emicii (cTyniHb 4op-

Section “Technics”

HOTH) &,,,, He MeHule 0,95. OcHoBa i BUNIPOM-

HIOBAaY MalThb BOY/IOBaHi eJleMEHTH, 1110 [103BO-
JIAIOTH NiATPUMYBATU 33aJaHI 3HAYEHHH TeMIie-
paTypy L MX BY3JIiB — HarpiBadyi, KaHa/lu JJid Te-
[JIOHOCif, MepeTBOpPOBayi TeMrepaTypu 1 T.II.
(Ha puc. 2 ui eleMeHTH He nokasaHi). Ha nosep-
XHI OCHOBM 2, 3BEpHEHOI 0 BUIIPOMiHIOBaya 1,
poO3TalloBaHa I[IJIaCTUHA TepMOIepeTBOPIOBa-
4iB 3, B leHTpaJIbHIiM 30HI fIKOI pO3TallOBaHi Jie-
kisibka IITII i nmepeTBoproBayviB TeMmepaTypu
NOBEPXHi, Tak, 11100 MO>XHa OyJIO HaJi, HUMH pO3-
TaulyBaTA OJHOYACHO KIJIbKa [JOCJiPKYBaHUX
3paskiB. ¥ BunpoMiHioBadi /[TB po3TamoBaHui
TEePMOeJIEKTPUYHUK [epeTBOpBayY TeMIlepa-
TYPHU [NIOBEPXHi BUIIPOMiHIOBaya.

Pexxumuy BUMIipy TepMopaAialliiHUX XapaKTepH-
CTHK NOBEPXOHBb JOC/iIKYBaHUX 3pa3KiB peati-
3YIOTbCA [IPU MaJIMX 3HAaYEHHAX Pi3HUL TeMIle-
patyp JATB i pjgocaigxkyBaHOro  3paska:
(T,—T,)<15K. Y upoMy BUmagKy KoedirieHT

BUIIDOMIHIOBAaHHA IIOBEpPXHI [JOCJIKyBaHOI'O
3pa3Kka MOXKHA BBaKaTH pPIiBHUM KoedillieHTy
norJiMHaHHs [16]. OckiJibKKM MeTaJieBi migkaaj-
KU HallWJIeHUX 3pasKiB TepMOperyJiloBaJbHUX
NOKPHUTTIB B IOBFOXBUJILOBIM 06J1aCTi CIEKTpA €
HeNpo30pyUMU i1 iHpayepBOHOrO BUIPOMI-
HIOBaHHS, KoeQillieHT BiIGUTTS NOBEpPXHi BU-
3HA4YaEThCA 3i CIiBBiAHOIIEHHS: I =1-&.

TemnepaTypy 6e3nocepe/lHbO Ha MOBEPXHi J0C-
JIIJPKYBaHOI'0 3pa3Ka He3py4YHO BUMIpIOBATH KO-
HTAaKTHUM CIOCOGOM, TakK fIK Lie MOXKe IpU3Bec-
TH [0 COOTBOPEHHS pajiiallinHOl CK/Ia/l0BOI Tem-
JIoo6MiHy. ToMy BUMIpIOIOTH TeMIlepaTypy 3a
JIONIOMOI' 010 CMal TepMOoIlapH, PO3TaLlOBaHOI0O
Ha nosepxHi [ITI], a Temnepatypy noBepxHi goc-
JIJPKyBaHOI'0 3pa3Ka pO3paxOBYIOTb 3 ypaxy-
BaHHAM TeILIONPOBIAHOCTI 3paska A, 3a ¢op-

myJioro (5):

T, =T+ 05, X| AR, + I—/pr ) (5)

4

e AR, - 1ofaTKOBHMM TeNJIOBUH OIip MDX cra-

€M TepMOIAapH i 3pa3KOM.

[Ipy BHMiprOBaHHAX MNOINepefHbO BHU3HAYAKOTh
TEIJIONPOBIHICTb 1 TOBIIUHY 3pa3Ka LOCIiKY-
BaHOro Marepiajsy 4, a NOTIM BCTaHOBJIIOTh
3pa3Ku Ha [NOBEPXHIO IIJIACTUHU TepMoIlepeTBo-
proBayiB 3 3a JONOMOIOK TOHKOIO LIAPY TeIJIo-
NPOBiJHOr0 MacTWia. BCTaHOB/IIOIOTH TeIJIOBI
pexxumu JITB Ta ocHOBM i mic/is iX crabijizanii
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BUMIpPIOIOTb CepefiHi 3HAauyeHHH TeMIlepaTypH i
TEIJIOBOTO NOTOKY. 3HAaYEHHS TEMIIEPATYPH I10-
BEPXHi 3pa3ka BU3HAualOTbh 3a popmyJioro (5),
3HA4YeHHs1 pajialiiHol CKJaJ0BOI TEMNJIOBOr0
MOTOKY 3HaX0AsATb Ha migcTaBi (1) i (4):

ﬂ’HOB . (6)
H,-H

3P

Qpan =Y — (Tl _T4) x

3HavyeHHs1 KoedilieHTa eMicii moBepxHi 3paska
PO3paxoBYyOTh 3a $OPMYJI010, OTPUMAHOIO 3 (3):

E3p = Teaz ()
o(T -T})-q VA B
1 4 PA
I:2 gﬂTB
Fo . .
A€ — - BIAHOLIEHHA IIJIOLL ITIOBEPXHI BUIIPOMI-

2
HIOBAYa | IpUKUMaJIbHOI TIOBEPXHi OCHOBM.

CepenHi 3Ha4yeHHA (,,,, 1, I T, BA3HA4alOThb

6e3nocepefHbO 32 pe3yJbTaTaMH BUMipIOBaHb

iy yac ekcnepumenty. 3Hadenns F/F,, &, i

AR, , BU3HA4YalOTh NpY NPOEKTYBaHHI i Kaniopy-

BaHHS NpuJajy. BificTaHb Mi>K OBEepXHSIMU BU-
NpoMiHIOBaya 2 i IJIACTUHOIO TepMOIlepeTBO-
proBauiB 3 33/JaHO KOHCTPYKIi€l0 PUIALY.

OckiJIbKY NpUJIaJ, A,03BOJISIE OJAHOYACHO BCTAHO-
BJIIOBATH KiJIbKa 3pa3KiB, TO NPOBOJAATH BU3HaA-
YeHHH 'YCTHMHY TeIlJIOBOIO NOTOKY i TeMIiepary-

2;4:3 5 8

Y NOBEPXHI /11 KOXKHOT'0 3pa3Ka, a pO3paxyHOK
Koedil[ieHTIB eMicil MPOBOAATb OKPEMO [Jisl KO-
»KHOT'0 3pa3ka 3a ¢popMysiaMu aHAJIOTiYHUM (6).
OfHo4YacHe JOC/iKEHHS EKIJIbKOX 3pa3KiB J10-
3BOJISIE LIBU/IKO MOPIBHIOBATH MiX CO00I0 3pas-
KA NpU BiAOpalloBaHHI TEXHOJIOTII HaHeCceHHHA
MOKPUTTIB. Y pa3i HAABHOCTI eTaJIOHHUX 3pa3KiB
3 BiJOMMMHM TepMOpaZiallitHUMU XapaKTepHuc-
TUKaMH MOXJIUBO 3BIp€HHA 3 HUMHU JOCIIKY-
BaHUX 3pa3KiB. 3aCTOCYyBaHHA METOAWKU BUMI-
pIOBaHb 3 BUKOPUCTAHHAM [BOX e€TaJIOHHUX
3pa3KiB 3 KOHTPACTHUMM 3HAaYE€HHSAMH ix Koedi-
LIEHTIB BUNPOMIHIOBaHHSA (MepIIUH 3pa3oK - 3
HNOKPUTTAM 3 IOJIIpOBAaHOro MeTaly €1%0,1, a
JIPyTUM — 3 JlieJIeKTPUKa 3 MaTOBOKO [TOBEPXHEID
€e2~0,9) n03BOJIsIE KOMIIEHCYBaTH KOHAYKTHUBHY
i KOHBEKTHMBHY CKJaJlOBi TeINJIOOOMiHYy 4epes
NOBITPSAAHUHU 3a30D, B 3B’A3Ky 3 UMM Bi/[l1a/la€ He-
00XiZIHICTb BpaXyBaHHS KOHAYKTUBHOI'O TeIJO-
nepe/jaBaHHA yepes MOBITPA.

Cuctema i KanopumMeTpUYHa METOAMKA BU3HAUEHHSA
KoediLieHTa NOrNMHAHHA COHAYHOrO
BUMPOMiHIOBaHHA A, .

Po3pobsieHo MeTOAuMKy 1 BUIpPOOYBaJbHUI
CTeH/| Ha 6a3i TepMoOeJIeKTPUYHUX OiMeTaseBUX
nepetBoproBauiB TensioBoro notoky (I1TII) Bugy
JIOTIOMI>XKHOI CTiHKH [14] i a6COJIIOTHOTO NOPOXK-
HUHHOTO TpUKMaya COHSYHOTO BHIIPOMIHIO-
BaHH#, Hanpukiaj, pagiomerpa PAII-12CP [17].
CxeMa po3MillleHHS PUJIAAIB NpeJCcTaBJeHa Ha
puc. 3.

MpuMiTkyu: 1 - TepMoCTaTOBaHa OCHOBA; 2, 3 — nepeTBOptoBaYi Tennosoro notoky (MTM); 4 - 3pasok 3 LOCAiAKYBaHUM
MOKPUTTAM; 5 — 3pa30K i3 NOKPUTTAM 3 BiJOMUM KOEQiLliEHTOM MOrIMHAHHA COHSYHOTO BUNPOMIHIOBaHHS; 6 — abCoNtoT-
HUIA NOPOXHUHHUI NPUIIMay BUNPOMIHIOBAHHS; 7 — [Kepeno BUMPOMIHIOBAHHS, IKE 3a CNEKTPOM BiAnoBifae BUNPOMI-
HtoBaHHIO COHLS; 8 — pyxNnBWMii eKpaH 3 BiOUBaOUMM NOKPUTTAM.

PucyHok 3 — Cxema po3MilLieHHs NpunagiB Npy BUMIPIOBaHHI KoedilieHTa NOrNMHAHHA COHAYHOrO
BUNPOMIiHIOBAHHA Ag
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Ha miocky miaxkiaaxky 3 JIMCTOBOro MaTepiaiy
(MeTany abo AieseKTprKa) HAaHOCATDH LIAp JA0C-
JIi/PKyBaHOT'0 NMOKPUTTS 3 HEBIJOMUM Koedillie-
HTOM IIOIVIMHAHHA Ag, .

[Ipy BHMMipax MeTOJOM KOMIIapyBaHHA 3 eTa-
JIOHHUM 3pa3KoM, BCTAHOBJIIOIOTbH JOCJi/pKyBa-
HHU 3pa30K 3 IOKPUTTAM Ha [TOBEPXHI IIJIOCKOTO
[ITIl Ha Wap BUCOKOTENJIONPOBIZAHOTO0 MacTUJIA.
Ha ppyrun igentnynui IITII BCTaHOBIIOIOTH
eTaJIOHHUH 3pa30K, AKUU Ma€ NOKPUTTA 3 BiJio-
MHUM KOeQiLliEHTOM IOTJIMHAaHHSA COHAYHOTO BU-
npoMiHBaHHA A, 1 koedinieHTOM eMicii &,

HamnpuKIa[, 4opHy IUIiBKy «Oracal». Ockinbku
Temo¢iznyHi xapaktepuctuku IITII i migkna-
JOK 3pa3KiB BiloMi, HECKJIATHO BUpaXyBaTU Cy-
MapHUH TENJIOBUU OIip JAOC/IiPKYBaHOI'0 3pa3Ka
3 [ITII R i etasionHoro 3pa3ka 3 [ITII Ro. Takox
HeoOXiZJHO 3a3jasierijb BU3HAUUTU KoeillieHT
eMicii oCaipKyBaHOTO MOKPUTTA €. Jlocmimxky-
BaHUH i eTasloHHUH 3pa3ku pa3oM 3 [1TII po3mi-
IIYOTh HA MAaCUBHOMY TepMOCTATOBaHI! OCHOBI,
dKa BUIOTOBJIEHAa 3 BUCOKOTEIJIONPOBIJHOIO
MarTepiany (puc. 3).

Y pasi BiACYyTHOCTI NOKPHUTTA 3 BiJOMUMHU Napa-
MeTpaMHM J0JaTKOBO MO)e OyTH 3aCTOCOBaHUU
paniometp PAII-12CP 3 BijoMum koedirieHToOM
HOIVIMHAHHA A, 110 J03BOJISIE IPOBECTH NpPAMI

BUMIipPIOBAaHHS T'YCTUHU MOTOKY BUIIPOMiHIOBaH-
HA. PajlioMeTp BCTaHOBJ/IOKTb TAaKUM YUHOM,
106 Horo BxiJiHa Aiadparma po3TailoByBasiacs
B TiM e IUIOLIWHI, 0 M JOCIiP)KYBaHUU IOK-
putTs. /[KepesoM BUNPOMIHIOBAaHHS B JIaHOMY
JlocTipKeHHI Moxke OyTH abo 6e3mocepeHbO
CoHlle, abo iMiTaTOp COHSYHOIO BUIPOMIHIO-
BaHHS, HAMPUKJIA/J, HAa 6a3i KCEHOHOBHUX JiaMIl 3
TemnepaTypoto 6s113bko 6000 K. Bukopucranss
1151 ekcro3ulii COHI MOXKJ/IMBO TiJIbKU TIPH SIC-
Hill 6e3xMapHil Moroji 3 060B’SI3KOBOI0 KOpEK-
L[i€I0 MOJIOKEHHSI NPUKMaYiB BUIIPOMiHIOBAaHHS
- IITII i pagioMeTpa NoO BiJHOIIEHHIO IO PYXY
Conug no He6ocxuy. BUMiproBaHHSI NPOBOAATH
METO/IOM IOYepProBoi 3MiHM COHSIYHOTO ONpPOMi-
HEHHH | 3aTiHeHHA 3a JO0IIOMOIOK PyXOMOI'0 eK-
paHy, PEECTPYIOTh B KOXXHOMY BUIIAJIKy BUXIiJHI
curHaiay IITII 1 pagpiomeTrpa i po3paxoBYIOThb
3HA4YEeHHS I'YCTUHU TEIJIOBOTO MIOTOKY COHAYHO-
IO BUIIPOMIHIOBAaHHA NPU €KCIIO3ULT Uy s Uppe,

, Op_gxc 1 3aTiHeHHi Q,, 0, J,_,. Po3paxyHok

Koedil[ieHTa NOTJIMHAHHS COHSYHOTO BUIPOMi-
HIOBaHHA JOC/IPKYBAaHOTO 3paska Ag, 3JiHc-

HIOKOTb 3a TAKUMH 3aJIEXKHOCTAMMU:
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- y pa3i BUMipIOBaHHA MeTOA0M KOMIIapyBaHHA 1
BUKOPHUCTAHHS €TaJIOHHOI0 MOKPUTTS (8):

(qEKC —qr)-[l+ R -(aK +450'T$)J
(qEKCo - qn)) ’ |:1+ R, '(aK + 4800T"l?:o )]

Asx = ASo , (8)

- B pa3i BUKOPUCTAHHA pajioMeTpa AJid BUMi-
pIOBaHHSA COHSIYHOTO BUIIPOMiHIOBaHHA (9):

(Qpec =) [ 1+ R (e +40T?) |

A, =A
> ! (qP—EKC —Qp_r )

,(9)

ne a, =3 Br/(K-M?) - koedinieHT Tennosianayi
IPU KOHBEKTHBHOMY TeMJI000MiHi [4];
T, =T +R-Q, T =T +R, -0y

Typa NOBEPXHi JOCJIIPKYBaHOr'0 1 €TaJIOHHOrO
TIOKPUTTS IIPU 3aTiHEHHI;

- TeMIlepa-

T., - TeMnepaTypa TepMOCTaTOBaHOI OCHOBH.

Cip 3a3Ha4YMUTY, 10 BAKOPUCTAHHA paZiioMeTpa,
B AKOMY BHMKJ/I0OYE€HA KOHBEKTHMBHA CKJIa/|0Ba
TEeIJIOOOMiHY, 3HAa4yHO IMOJIETIIYE IPOBeJEeHHs
eKCIIepUMEHTY i HaCTyIHi po3paxyHku. Kpim To-
ro, B TaKOMy BHIIaQJIKy MOXJIMBe IPOBEJEHHA
OZJHOYACHOTI'0 JOCJiPKEeHHA [BOX 3pa3KiB IOK-
pUTTS.

TexHonoris HaHeCceHHA 6araTowWapoBNX NOKPUTTIB
Ha AochnifKeHi 3pasKu

Bararowmaposi nokputtsa s KIIO 6ysau oTpu-
MaHi MeTOZOM eJIEKTPOHHO-IIPOMEHEBOTO BH-
NapoOBYBaHHAA B BaKyyMi MilleHed Ha OCHOBI
amoMmiHito Al i nBookucy tutany TiOz. B sakocTi
nifikaalok 6y BUKOPUCTAHI IJIACTUHU Hep-
»KaBitoyoi crtasi Mapku AISI 321 TOBHIMHOIO
175MkM i po3mipom 100x40 MM, MOBEpPXHIO
KX TepeJ; BaKYYMHUM OCa/KEHHSIM 3HEXU-
proBasi. Jlsis 3a6e3medyeHHs1 BUCOKOI ajresii mo-
KPUTTA 1 cTasieBOl MiAKJaAKU 1I MOBEPXHIO II0-
[epeHbOro TPaBUJIM IIyYKOM IOHIB aproHy 3
eHepriew 2..2,5 keB. [lna nigBuiieHHs edeKTH-
BHOCTI iOHHOI OYUCTKH INOBEPXHI [0 CTajeBOl
nigKaaKu OyJI0 [JOKJIaJIeHO HeraTuBHe 3Mi-
meHHda 700 B. IllapyBaTy CTpyKTypy NOKPHUTTIB,
110 CKIaZarThes 3 wapiB Al i TiOz, oTpuMyBaiu
MOC/iZJOBHUM BUIIAPOBYBAHHSAM MillleHer pi3HO-
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ro XiMiYHOro CKJIaZly 3a OJUH TEXHOJIOTIYHUU
LMKJI, LIJIAXOM IlepeMillleHHA eJIeKTPOHHOIO I1y-
YKa 3 ofHi€l MileHi Ha iHIy. ToBLIMHY npoluap-
KiB BapitoBaJ/IM LIJIAXOM 3MiHU pPeXXUMIB BUIIAPO-
ByBaHHS{ Ta MOT0 TPUBAJIOCTI.

[lepen ocafkeHHAM MOKPUTTA NiAKIALKY Ha-
rpisanu 3a Z0IIOMOT 010 €JIEKTPOHHO-
IIPOMEHeBOI rapMaTy; TeMIepaTypy NiAKJIaJKU
Ipu 11 po3irpisi i B mporieci ocagKeHHs NOKPUT-
TA KOHTPOJIIOBAJIM XpOMeJIb-aJIlOMeJIeBOI0 Tep-
Momnapoto. [lokputTa popMyBasocs npu Temre-
patypi nigknaaku Trn=400...450 °C.

CTpyKTypy i XiMiYHHUM CKJIaJ, IOKPUTTIB JOCJIi-
JPKyBaJId 3 BUKOPUCTAHHSM PacTPOBOr0 MiKpo-
ckona CamScan4, ocHalEHOr0 CUCTEMOIO JIOKA-
JipHOro ximiy"oro a”asnisy ENERGY 200. 3pasku
JUISl AOCJIiPKEHHSI TOTyBa/IMCA 3a CTaHAAPTHOIO
MEeTOJUKOI ULIiQyBaHHSA W NOJPYBaHHS 3 BU-
KOPHCTaHHAIM 06s1afiHaHHA ¢ipMmu Struers. PeH-

TreHvMdpakiiliHe BUMIpIOBaHHSI NMPOBOJAU/IN B
reoMeTpil KOB3HOTo ny4ka 0-20 Ha audpakTo-
MeTpi /IPOH-4 y BunpominroBanHi CuKa.

Pe3ynbTaTti BUMipIoBaHb TepMOpagiaLiifHuX
XapaKTepucTMK

JlocnipkeHHS TpoBe/leHi Ha 3pas3Kax 3i cTtaJjii 6e3
MOKPUTTH, CTajJi 3 QJIOMIHIEBUM MOKPUTTAM
(AD, crani 3 NOKPUTTAM 3 JABOOKHCY THUTaHY
(TiOz) i cTani 3 ABOUIAPOBHMM MOKPUTTSM - Ha
crani wap Al, a Ha HboMy wmiap Ti0;. Y Tabu. 1
[pe/CTaBJIeHi CTPYKTYPHI XapaKTEPUCTUKHU I10-
kputTiB (hyo , hy, hg - TOBWMHM wapiB mOK-

putTiB TiO;, Al i 3pa3ka, HM), @ TaK0>X 3Ha4YEeHHS
iX TepMOpaAialiMHUX XapaKTepPUCTHUK.

Tabnuua 1 - EKcnepuMeHTanbHO-pPO3paxyHKOBI 3HaYeHHs € i A [OCAIKYBaHUX NOKPUTTIB

MaTepian Cranpb AISI 321 (hs) | AISI321+Al | AISI 321+ TiO; AISI 321+AI+TiO;
(hAl) (hTiO2) (hAl+ hTiO,)

ToBuHa | 175 um 1300 nm 800 nm 900+700nm | 300+500 nm

€ 0,18 0,110 0,281 0,332 0,337

A 0,65 0,331 0,6905 0,5827 0,4804

AS/e 3,6 3,01 2,46 1,76 1,42

3 pesysnbTaTiB BHJHO, L0 CHiBBiHOIIEHHS BMCHOBKU

A, /& HepxaBilouoi cTasli i 0AHOLIAPOBUX MOK-

putTiB 3 Al i TiO; 3HaX0AATbCSA B iHTepBaJi 3Ha-
yeHb Bij 2,46 (g4 Ti0z) no 3,6 (ctanb AISI 321),
1110 He 33/10BOJIbHSIE HEOOXIJTHUM YMOBaM.

Y pasi gBowapoBux NokpuTTiB (AISI 321 + Al +
TiO2) koediLieHT MorJMHaHHA A HIDK4Ye, HDK Y

noKpUTTs TiOz. 3MiHIOIOYHU CIiBBiIHOLIEHHS TO-
BuMHU wapiB Al i TiO;, mMoxxHa 3abe3neyuTH
3HWXKEHHS1 3HayeHHs Ag/& Uil BOILIApPOBOrO

nokputts AlISI 321 + Al + TiO2 10 BepxXHbOTO pi-
BHf Jiana3oHy AonycTUMUX 3HavyeHb 0,7 .. 1,5;
3HAuYEHHS €, PU LIbOMY, 30epira€eThCcs MPaKTUY-
HO HEe3MiHHUM, IIPU OJHOYACHOMY 3HWKEHHI Be-
JIMYUHU Ag.

PosmvpeHa HeBU3HAYeHICTb BUMIipHOBaHb Koe-
¢iuieHTa emicii 3HaxoguTbhCs B Aianasoni 0,041 ...
0,045, a posuiMpeHa HeBHM3HAYEHICTb BUMipIO-
BaHb KoedillieHTa MOrJMHAHHS COHSYHOTO BH-
NpoMiHBaHHA - B Aiana3oHi 0,030 ... 0,049.

Section “Technics”

BcTaHoBJIeHO, 1110 BEJIMYUHOMO, SIKa XapaKTepH-
3y€ epeKTUBHICTb TEPMOPETYJII0I0YOT0 MOKPHUT-
TS, € BiiHOIIIEHHS KoedilliEHTa MOrJIMHAHHSA CO-
HSYHOI'0 BUIIPOMIHIOBaHHA [0 KoedillieHTa eMi-
cii Ag/e.

3anpoloHOBAaHO KaJIOpUMETPUYHI MEeTOAH i po-
3po6JIeHi AOCUTh MPOCTi i HEAOPOTi 3ac06U BU-
MipIOBaHHfl TepMOpaJialiMHUX XapaKTePUCTUK
MOKPHUTTIB.

PO3rJISHYTO TEXHOJIOTiI0 HaHeCeHHS TepMope-
T'YJIIOIYOr0 MOKPUTTS 1IApyBaTol CTPYyKTypH Al
+ TiO; Ha TOBEpPXHI MeTaJleBUX KOHCTPYKLIH
KOCMIYHOT'0 MpPH3HA4YeHHs, sIKi pO3KPHUBAKTHCS;
MIOKPUTTH HAHOCUTBLCA IOCHIJOBHUM OCaJKEH-
HaM Al i TiO; Ha niakIaAKy 3 HepKaBitodoi crasi
LIJITXOM BUIIAPOBYBAaHHSI KOMIIOHEHTIB Y BaKy-
yMi eJIeKTPOHHO-IIPOMEHEBUM METO/OM.

[IpoBesieHO BHMIpIOBaHHS TepMoOpajialiiHUuX
XapaKTepUCTUK NMOKPUTTIB Al+TiO; Ha Hep:KaBi-
I04iM cTaJi i mokasaHo, 1110 3HaYeHHs BiJHOIlIeH-
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Ha A /& AJs BOIIAPOBOrO MOKPUTTS iCTOTHO TiOz nBolLApOBOrO MOKPUTTS MOXKHa 3abesre-

HW)KYe aHa/IOTiYHOr0 Bi/{HOIIEHHS], OTPUMAaHOTO0 YMTH 3HWKEHHS 3HayeHHA Ag/& TNpU He3MiH-
JUIs1 TOr0 OKpeMHUX KOMIIOHEHTIB. [loka3aHo, 110 HOCTI KoedillieHTa eMicii €.
3MiHOW CHiBBiZjHOIIEHHS1 TOBLUMHU IapiB Al i
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AHoTauia. Ocobnusuii BnauB inotepanii Ha guTuHy 3 LM nonsrae B CTUMY/OBaHHI
PO3BUTKY pyxoBux pednekcis, TOMy inoTepanis — HEBiA'€MHa CKNajoBa KOMMIEKCHOT
peabinitauii gited 3 Bagamu pyxy. JleBaja Ans 3aHATH inoTepanieto € HeobXigHUM
eNeMEeHTOM Nporpamu peabinitauii Aitei 3 NOPYLWEHHAMWU PO3BUTKY Ta MiArOTOBKM
daxiBuiB peabinitonorie Ha hakynbTeTi peabiniTauiiHOl neaaroriku Ta colianbHoOl
po6oTM  XOPTUUbKOI  HauioOHaNbHOI  HaBYaNbHO-peabiniTauiiHol  akajeMil.
EdekTMBHICTL NCMXOMOriYHOI Ta coLUianbHO-NeAaroriyHoi  peabinitauii fiten 3
0C06/MBOCTAMM NCUXO(DI3NYHOrO PO3BUTKY MiABULLYETLCA MPU KOHTAKTI 3 TakKumm
TBapuHamum SK  KiHb | cobaka. [liATBEpAKEHHAM  NAigHWUX  3[06YTKIB
eKcrepuMeHTanbHOI fifNbHOCTI 3aKnagy cTano HajaHHusa oMy B 2007 p. cratycy
iHHOBaUjiiHoro. Akafemis oTpuMana Bifj3HaKy 3a iI BaroMuii BHECOK Yy PO3BUTOK
BiTYM3HSHOI OCBITH, PO3POOKM Ta NPAKTWUYHOI peanisauii iIHHOBALINHUX TEXHOMOrIN
KOMMNEKCHOI MEeAMYHOI, MCUXONOro-neAaroriyHol, couianbHoOi peabinitauil giten i
Monofi 3 0co6iMBMMM OCBITHIMKM noTpe6amu. Ha TepuTopii akagemii € craiiHa 3 6
KiHbMK, 3 SKUMWU NPOTArOM [JeKifbKOX POKIB MNPOBOAATb 3aHATTA 3 AiTbMU
KBanidikoBaHi (axisui 3 inoTepanir.

3aHATTA NPOXOAMAN Ha TEPUTOPIT NapKy akafeMil, TOMy BUHUKA FOCTPa HEOOXiAHICTb
B 6YAiBHULTBI BiAKPUTOI NeBagmu ANs NPOBEAEHHSA 3aHATb. CTBOPEHHS cnewianbHoro
MaiijaHuMka Mae BeNMKe MnpaKTUYHe 3HayeHHA. OQopMieHHs L€l  AinsHKM
[EeKOpPaTUBHUMU HacaKEHHSIMW, CTBOPEHHA MJIOAOBOrO Cafdy, 3aTULHOI 30HU
BiZNOYMHKY, MPUKPALLIEHOI KBITHUKAMM Ta 06MafHaHOI efneMeHTaMi 61aroycTpoto,
NO3UTUBHO BMJIMHE HA HABKOJIMLLHE CepeAoBULLE, MONINWUTD ECTETUYHE CPUAHATTA
TepuTOopii, 103BOMTb KOMPOPTHO, 6e3neYHo Ta eeKTUBHO MPOBOAUTM 3aHATTH 3
03[10pPOB/EHHA AiTel i3 BaaaMu 340poB's.

KniovoBi cnoBa: inotepanis; neBaja; AEKOPATMBHI HACaAXEHHS; O3e/EHEHHS;
6naroycTpin.

Abstract. The special influence of hypotherapy on a child with cerebral paralysis lies in
stimulating the development of motor reflexes, therefore, hypotherapy is an integral
part of the complex rehabilitation of children with motion sickness. Levada for
hypotherapy classes is a necessary part of the rehabilitation program for children with
developmental disabilities and the training of rehabilitation specialists at the Faculty of
Rehabilitation Pedagogy and Social Work at the Khortytsya National Training and
Rehabilitation Academy. The effectiveness of psychological and socio-pedagogical
rehabilitation of children with peculiarities of psychophysical development increases in
contact with such animals as a horse and a dog. The confirmation of the fruitful
achievements of the experimental activity of the institution was awarding it the status
of innovative in 2007. The Academy was rewarded for its significant contribution to the
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development of domestic education, the development and practical implementation of
innovative technologies of comprehensive medical, psychological and pedagogical,
social rehabilitation of children and young people with special educational needs. On
the territory of the academy there is a stable with 6 horses, which have been used by
qualified specialists on hypotherapy for conducting classes with children.

Classes were held in the park of the academy, so there was an urgent need for the
construction of an open levada for conducting classes. Creating a special site is of
great practical importance. Decorating this site with ornamental plantations, creating a
fruit garden, a cozy recreation area, beautified with flower beds and equipped with
elements of landscaping, will positively affect the environment, improve the aesthetic
perception of the territory, provide comfortable, safe and effective training for the

BCTYN

JlikyBaHHSA Ta peabiniTalis 3a JONOMOIoO0 KO-
Hell BUKOPHUCTOBYIOTbCS AYXe JAaBHO, iX edek-
THUBHICTb /l0BeJleHa B ycboMy CBiTi [1, c. 216-
222; 2, . 61-63; 3, c. 51-52]. luTuHa mij yac 3a-
HATH 3 inoTeparii He TiJIBKU CIUIKYEThCA 1 Tpe-
HYETbCA, ajie 1 rpae. BoHa mnpodaB/fe IHTepec,
BUMTBLCA CJyXaTH | MOBHOLIHHO PO3BUBAETHCA.
3aHATTA NPOBOJATH [JJIA JITOK 3 ayTUYHOIO
CIIEKTPYy, AWUTSAYUM LiepeOpasibHUM MapasiyeM,
OpraHiYHUM ypaKeHHAM LeHTPaJIbHOI CUCTEMH,
3aTPUMKOI0 MOBHOI'0 PO3BUTKY. /l0 KypCy BXO-
JIATh J1eCATb CEaHCiB, O/IUH 3 SIKMX 3aiiMa€ 6Jiu-
3bK0 25-30 XBHJIMH Ha KOXKHY JUTHUHY. 3aHATTS
HeOOXi/IHO NMPOBOJAUTU MPOTATOM BCbOI'O POKY
Ha crelnjiani30oBaHOMY MaW/JJaHYUKy 3 M'SKUM
IIOKPUTTAM, SKOIO Ha TepuTopil XOpTHLBKOI
akaZieMil HeMae. BUHUMK/a rocTpa HeobXiiHICTb
B OYJiBHHULITBI TaKOro MalJJaHYMUKy — JIeBaJH.
HasaBHicTb BJIacHOI JieBagyd A€ MOXKJIMBICTb
[IpOBeIeHHA 3aHATH iloTepani€x 3 AITbMU 3
0COOJIMBMMM OCBITHIMHM NOTpe6aMy He3asIeKHO
BiJl IOpHU POKY.

Mema pobomu: po3TJISIHYTU MOXJIUBICTB i Haja-
T TPOEKTHiI mpomno3unii 1mofo0 OyAiBHUIITBA,
6J1aroycTporo Ta 03eJIeHEHHS1 MaWjaH4YuKa [Jis
3aHATH inoTepamniero Ha TepuTopii XOpTULBLKOI
HallioHaJIbHOI HaB4YaJIbHO-peabijiTaliiHoi aka-
JeMil.

METO/MKA AOCTIIKEHD

JlocnipkeHHs 1 NpoeKTHI po60TH MPOBOJUJINCS
y 2014-2015 pp. Ha TepuTOpil CTaporo mapky
XopTHULbKOI akazeMil Ha octpoBi XopTuud. Ha
nepeANpoOeKTHOMY eTami OyJio MpOBe/eHO 06-
CTEeXKEeHHA 3alpONIOHOBAHOI AUIAHKUA 3 ypaxy-
BaHHSM 0cC00/iMBOCTeN pesnbedy. O6CTeKEeHHS
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rehabilitation of children with poor health.

Keywords: hypotherapy; levada; ornamental plantations; gardening; landscaping.

I'PYHTOBUX YMOB [4, c. 34-39, 48-49, 76]: Bu3Ha-
YeHHs MeXaHIYHOro CKJIaJy I'PYHTY IIPOBOJUJIO-
ca «Mokpum» MetoznoM H. A. KaunHcbkoro. Pea-
KLif I'pyHTOBOI'O pPO34YMHY BHM3HayaJsacd 3a [J0-
1oMoroxo npuJiany AnsaMoBcbKoro. CTpykTypa i
3a6apBJIeHHSl I'PYHTy BH3HA4yaJMCs Bi3yaJbHO.
[HBeHTapH3allisd iICHYIOUHWX Haca/KeHb, iHXKeHe-
PHUX Mepex, Oy/liBesb i cnopy/, 6yJsia npoBe/ieHa
3rigHo [5, c. 26-34, 37-42]. 3apaKeHiCTb LIKi/-
HUKaMHU | XBOpob6aMM NPOBOJAUIACA Bi3yasbHO
TpHWYi Ha piK: HABECHI, BJIITKY Ta BOCEHH.

PE3YJIbTATU AOCNIAXEHD

[lepeanpoekTHe 06GCTeXEHHA I'PYHTY J03BOJIU-
JIO BCTAHOBHUTH HACTYIIHI TapaMeTpHu:

1. MexaHIYHUU CKIaJ I'PYHTY — CyHiCh.
2. CTpyKTypa I'pyHTY — IUJIyBaTO-3€pPHUCTA.
3. pH BoAHOI BUTSXKKY — 7,2.

4. Kostip rpyHTYy - cipuii. 3 TaKUM 3a6apBJIEHHAIM
I'PYHTH 3BUYAHHO MiCTATb rymycy 6iss 3-4 % [4,
c. 76].

3a I0IoMOoror iHBeHTapu13allil BCTAaHOBJIEHI Ta-
Ki IOKa3HUKU:

1. basnaHc TepuToOpil: 3arajibHa IJIoLIA MiJ 3ese-
HUMH HaCca/PKEeHHSIMHU, B TOMY YMCJI i AepeBa-
MU, KylLaMH, ra30HaMHU, KBiTHUKaMH (Tab1. 1).

2. HasgBnicTp OyaiBesib, cnopys, 06JsafiHaHHS,
IKeHepHUX Mepex. Ha fisigHui HeMae crauio-
HapHUX IHXKeHEepPHO-apXiTeKTYPHUX CIIOPY/KEHb
Ta Ca/l0BO-NIaPKOBOro 06J1a/lHAHHS, @ TAaKOX OY-
JliBeJIb rOCNOJApPChbKOr0 NpU3HAY€EHHH, ajle IpU-
CyTHI IH)XXKeHepHIi Mepexxi Ta KOMYHIKallil - BOZ0-
IIpOBiJ, eJleKTpoMepexa Ta TelJioMepexa. 3rifj-
Ho 3i CHill y 30Hi 3-5 M 3a60poHSIETbCS BUCaAKA
JlepeB, YarapHUKiB. EslekTpomMepexa NpUCyTHA Y
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BUIJISAi MiA3€MHOro Ta MOBITPSHOrO KabeJsio
(Tabur. 2).

3. KisIbKiCcTB, CTaH, BUJAOBUM | OPOJAHUU CKJIAJ
JlepeBHOI POCJIMHHOCTI. 3arajibHa KiJIbKICTb Je-
PEBHHUX POCJIMH — 21 WT. YCi BOHU — JIMCTAHI 1O-
poau nepes, mo ckiaaaae - 100 %. binbuma yac-
THUHA JilepeB 3HaXO0AUTbCA Y 3a/l0BI/IbHOMY CTaHi
(Tab.r. 3).

4. CTaH, BUJIOBHH CKJIaJ TPaB'ssHOro MoKpoBy. Ha
TepUTOpIl NPOEKTYBaHHA y TPaB'SIHOMY INOKpH-

Tabnuua 1 - banaHc TepuTopil

BY (TabJ1. 4), mepeBaXkae 0COT NMOJbOBUM Sonchus
arvensis Ta nupiui nossyuui Elytrigia repens, Bo-
HU 3aMMaroTb 97 % 3arajbHOI IUIOLLI, TOMY 3a-
raJIbHUM CTaH TPaB'IHOrO NOKPOBY HE3a/l0Bi/b-
HuM. OctanHHi 3 % NpunajarTh Ha JepeBid 3BU-
yallHuil Achillea millefolium, 6yasik nmoJbOBUM
Cirsium arvense, Ky/1b6a0y Jiikapcbky Taraxacum
officinale, nonunb ripkun Artemisia absinthium,
NOJOPOKHUK BeIUKUU Plantago major ta iH.

o Cy4dacHUM CTaH 3a NpOeKTOM
Ne EsieMeHTH CTPYKTYpU 2 % 2 %
1 |llokpuTTs AOpir, MalJJaHYHUKIB, IOPIPKOK 29,50 1,25 5,00 0,20
2 |HacamxeHHd, y TOMYy YUCJI:
JlepeBa 147,00 6,15 326,00 13,70
YarapHUKHU - - 46,00 1,90
ra3oHu 2211,50 92,60 1999,00 83,70
KBITHUKU - - 12,00 0,50
Pazom 2388,00f 100,00/ 2388,00f 100,00
Tabnuua 2 - EKcnnikauia Haa3eMHKX i Mig3eMHUX iHXEHEPHUX MepPeX Ta KOMYHiKaLji
Ne Tun inxenepHux | [loBxuHa, | [lioia oxopoHHOI PosMileHHs! MpumiTka
Mepex M 30HU, M2
1 |Enexktpomepexa 67 201 [ToBiTpsAHa Ta | 3a00pOHAETHCA B
MiJ3eMHa 30Hi 3-5 M
2 |Boponposiz 48 240 [lif3eMHU BHCa/Ka /ilepeB
3 | Tensiomepexa 67 201 [lix3eMHa
Tabnuua 3 - |HBeHTapu3aLlia epeBHNUX HacagKeHb
[JiameTtp
Ne HalimeHyBaHHA CcTOBOYypa [IpumMiTka CraH
(cm)
1 |Tonons TypkMeHcbKa Populus 43,0 baraTocToB6ypHa Jlobpui
2 |alba 43,0 PekoMeH10BaHO BUJaJIEHHS He3aioBiibHUI
3 41,8 PekoMeH10BaHO BHUJaJIEHHS He3aioBiibHUI
4 40,2 [ToTpebye KpOHYyBaHHS Jlobpui
5 38,0 [loTpebye KpOHYBaHHS Job6pui
6 36,0 [ToTpebye KpOHYBAHHS Job6pui
7 34,0 [ToTpebye KpOHYBaHHS Jlo6puit
8 38,3 [ToTpebye KpOHYyBaHHS Jlobpui
9 36,5 [loTpebye KpOHYBaHHS Job6puii
10 38,0 [ToTpebye KpOHYBAHHS Job6pui
11 36,0 [ToTpebye KpOHYBaHHS Jobpun
12 | AfinanT HaWBMIUMH Ailanthus 3,5 PexoMeH10BaHO BU/JjaJIEHHS He3azoBiIbHUHI
13 | integrifolia 15,0 PexoMeH10BaHO BU/JjaJIEHHS He3aioBiIbHUI
14 | BumiHga 3Bu4auiHa Cerasus 26,0 PexomeH10BaHO BHU/a/IeHHS He3apoBinbHuMI
vulgaris
Section “Agriculture” 2003
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JiameTp
Ne HaliMeHyBaHHA CcTOBOYypa [IpumMitka CtaH
(cm)
15| [lloBkoBUIIsA YOpHA Morus 29,0 PekoMeH10BaHO BUJaJIEHHS Jlobpun
16| nigra 24,0 BaraTtocToBbypHa, Jlobpun
peKOMeH/I0BaHO BU/IaJIEHHS
17 | PobuHis nceBpoakauis Robinia 39,7 [loTpebye KpOHYBaHHSA Jobpuii
18 | pseudoacacia 38,5 [ToTpebye KpOHYBaHHS Jlobpun
19 39,0 [ToTpebye KpOHYBaHHS Jlobpun
20| Abpukoc 3Bu4aiHu Prunus 28,0 PekoMeH/10BaHO BU/laJIeHHS Job6pui
21| armeniaca 26,6 PekoMeH10BaHO BUJAJIEHHS Job6pui
Tabnuusa 4 - TpaB'sHWIA NOKPOB
Bupg [Lno1a, ACOPTHMEHT POCHH YacTka B 3ara/JlbHOMy Cran
HacaJKeHb M2 TpaBocToi, %
Ocot nosiboBu# Sonchus . .
. 30 He3azoBiibHUM
arvensis
[Mupii noB3yuuii Elytrigia 67 H . .
€3a/]0BIIbHUI
repens
Byzasak nosvoBui Cirsium
arvense
Kysibb6aba Jsiikapcbka
Taraxacum officinale
TpaB’ssHuM 2211,50 HOJI.I/IHI? ripkuit Artemisia
IIOKPOB absinthium
JlronepHa cepnoByHa . o
Medicago falcata 3 HesazoBiibHUM
JlrouepHa xMesieno/ioHa
Medicago lupulina
Mouioyaii crenoBuii Euphorbia
stepposa
[To0pOKHUK BEJIMKUI
Plantago major

0O6cTeXXeHHSI Ha HasBHICTb HIKIZHUKIB Ta XBO-
po6 BusABWIIO, 110 75 % JIMCTAHUX POCJIMH Bpa-
»keHOo JsucToBilikow. 100 % pocauH abpukocy
BPaXXEHO KJIsACcTepocnopio3oM. O3HaK BpaXKeHHs
iHIIMMM 1IKiJHUKaMHU ab60 XBOpOO6aMU He BUSIB-
JIeHO.

Ha ocHoBI ImpoBeJeHoro 00CTEeXeHHSI MOXKHa 3a-
ITPOIIOHYBATH HaCTyrIHi nepen HpoeKTHi 3axXo/JH:

1. Bugaautu 3 AiISHKY JEepEeBHI POC/IMHHY, SKi
3HaxXOAATbCA Yy HEe3aJ0BUIbBHOMY CTaHi, a TAKOX
Ti, 1[0 ONMUHUJIMCA Ha TEPUTOPil, HpU3HAYEHO]
JUI TpeHyBaHb 3 inoTepairtii.

2. [lpoBecTH KpOHYBaHHA JepeB, 0 BUCAKeHI
Y3Z0BX JJOPOri Ta IPOBECTU KOMILJIIEKC 3aX0/iB 3
3axXMCTy POCJIMH BiJ] IKiIHUKIB Ta XBOPOO.

Y 4KoCTi NPOEKTHOro pillleHHA MpPOINOHYETHCA
(puc. 1):
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1. LleHTpasbHy 4aCTUHY AIIAHKA BiJBECTH MiJ
MaHeX JJIl 3aHATb inoTepaniero. ManJjaH4uK 3a
MPOEKTOM Ma€ po3Mmip 25x45m [6].

2. 3i cxifiHOr0 60Ky Mal/laH4YMKa MPONOHYETHCS
3aKJIaCTU aJlel0 3 JIMOW  JAPiGHOJIMCTKOBOI
(15 1wT) /11 CTBOpPEHHS 10JATKOBOI TiHI KOHAM
y JIITHIO CIIEKY.

3. 3 miBHIYHOI CTOPOHY MaW/JaHYMKaA NJIaHYETbCA
po3TaulyBaTy IJI040BUH caf,. KpyTui cxun 1pbo-
ro 60Ky AiJIAHKYU NOTpebye 3aKpinsieHHs — CTBO-
peHHA Tepac. Tepacyd NMOBUMHHI YKpIIJIIOBATHCA
niAmipHUMHK  CTiHKaMM, 106 3amobirTh 3CyBY
IpyHTYy [7]. Bucajka JiepeB 3/iliCHIOBaTUMETbCS
y LIaXOBOMY NOPSAAKY Ha BiJicTaHi 6 M ofjHe Bif,
ozHoro. Caz ckyiafaTuMeThbcs 3 A0JyHEBUX Je-
peB Takux copTiB, AK: ['ongeH fenimec, ApiBa,
[Ipuma i Bunbsmc [paitg y kisbkocTti 11 mwT.
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PucyHok 1 - I'eHepanbHuii NNaH 03eNeHeHHs Ta 611aroyCTpoto IeBagm A1 3aHATb inoTepanieto

4, 3 3axifjHoro OOKy JJIAHKU IJIAHYETHCSA
B3/I0BX YCi€l IPOEKTOBAHOI TEPUTOPII BUCAJZUTH
KyLii cripel BaHryTta /19 CTBOpeHHS LUiJIbHOI'O
KBITY40I0 )KUBOIJIOTY.

5. 3 miBA€HHOI CTOPOHU MPONOHYETHCSA CTBOPHU-
TH 30HY AJis1 6aTbKiB, sKa OyJe obJiafiHaHA Je-
peB’sIHOI0 JIaBKOIO 3 MeProJior, 06Ca/PKeHOI0 1i-
BOYHMM BUHOT'PAJIOM /[IJISI CTBOPEHHS TiHi. MaTe-
pias cuiiHb J1aBU - JiepeBo. [loBXKHa J1aBH — 2,5
M, muprHa - 60 cM. [1g caMuX MaJiIeHbKHUX Bi/I-
BiJlyBauiB MO>XHa 3alpONOHYBAaTU [JepPEB’SHY
roijiajiky. ¥ sIKOCTi KBITKOBOro 0oQOpMJIeHHS
BUCTyNaTUMe MiKcOop/iep, KU OyJle OKaHTO-
BaHMH rpaBiiiHOMO Bijgcunkoro [8]. AckpaBum ak-
LIEHTOM Lii€]l 30HU BiZJIIOYUHKY CTaHYThb JeKiJIbKa
KYILiB MypIypoBoro 6apbapucy.

6. [lnowa AiIIHKY, BUIbHA Bij, JepeBHUX Haca-
JOKeHb, Ma€ OyTH 3aciiHa HaCiHHAM CIIOPTUBHO-
ro ra3oHy, SsKMM YTBOPIOE MILIHY JIEPHUHY i CTiH-
KU [0 BATONTYBaHHS.

Section “Agriculture”

7. Jlna BiZOKpeMJIeHHS JieBaJlu BiJ, CYMDXHHUX
TEPUTOPiI HEOOXiAHO BCTAHOBUTH MeTaJIeBUM
NapKaH BUCOTO 1,8 M.

BUCHOBKHU

Oco6sinBuM BB inoTepanii Ha aAuTUHY 3 L1
MOJIATAE B CTHMYJIIOBAaHHI PO3BUTKY PYXOBHUX
peduiekciB, ToMy inoTeparnisi - HeBiJj EMHa CKJIa-
JloBa KOMILJIEKCHOI peabisiTalii aiTel 3 BagaMu
pyxy. CTBOpeHHSl cHeljiaJbHOrO MaWJaH4YMKa
JUIl TAKUX 3aHATH MA€ BeJIMKe MPaKTU4YHe 3Ha-
yeHHs. OpopMJIeHHS Ii€l JJITHKU JIeKOpaTUB-
HUMU HaCa/PKeHHSIMM, CTBOPEHHS IJIOA0BOrO
cajZly, 30HY Bi[IIOYMHKY MO3UTHMBHO BIJIMHE Ha
HaBKOJIUIIIHE cepe/i0OBULE, MOJINIIUTD €CTeTH-
YHe CIIPUMHATTS TepUTOpii, A03BOJUTb KOMdoO-
pPTHO, 6e3ne4yHo Ta ePpeKTUBHO MPOBOAUTH 3a-
HATTA 3 03[ 0pPOBJIEHHS JiTed 3 BaJaMH 3/0-
pOB’sl.
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INTRODUCTION

Abstract. The article deals with the problem of simple and complex objects in
metaphysical research. It is stated that the ultimate simplification of reality
theoretical models follows from the nature of metaphysical knowledge. The
modern metaphysical conceptions of fundamental simplicity and fundamental
complexity of existing objects are discussed. They are the conceptions of full
and distributional monism, mereological nihilism, and the traditional binary or
binary-based models of the foundations of reality, ascending to Aristotle. The
paper shows that these conceptions and ideas do not simplify reality as much
as possible. The problematic and ambiguous nature of the conceptions
considered is that all complicating factors are not excluded in them. This
leads to a situation where further grounding of the entities that are accepted
as the simplest ones is required. The state of the full simplification in
metaphysics is defined. It is argued that ultimate simplification requires the
exclusion of qualitative multiplicity and quantitative definiteness, the exclusion
of the distinction between substance and its qualities, between the entity and
the law, the relation or condition which ground it. The entity identified in the
process of ultimate simplification must be quantitatively indefinite, identical to
its quality and substratum, indistinguishable from the law, the condition or the
relationship of its grounding. Such an entity can be the starting point for the
construction of a metaphysical model of the world as a consistent
complication of entities.

Keywords: metaphysics; entity; simplicity; complexity; fundamental reality;
grounding.

sciences. Both modern special sciences and mod-
ern metaphysics are in search of simple explana-

Explaining reality in which we find ourselves, we
intuitively seek for simplicity. It seems natural
that simple ideas are more plausible than com-
plex ones. The more complex reality commonly
requires the greater volume and complexity of
explanation. Before the searching mind there ap-
pears a frightening specter of infinite complica-
tion. The simple, on the contrary, is undoubtedly
certain, clear, foreseeable. The problem of finding
simple grounds is especially acute when one ex-
plains the world as a whole which is the task of
metaphysics.

The contradictions that arise in this case seem to
have a general epistemological character, since
they refer equally to metaphysics, and to special

Section “Philosophy”

tions of complex phenomena. The results that we
observe, however, are opposite to what one is
looking for. This is most clearly manifested in
modern natural sciences. Generally speaking, the
natural-science theories are becoming more and
more complicated. Explanations are often hard to
grasp because of abundance and ambiguity of
their details. The coordination of these details
becomes a special and increasingly complex task.
If a way out of this situation is possible, then,
most likely, it will be realized by means of meta-
physics. Whatever scientific questions we an-
swer, they imply a preliminary answer to the
metaphysical question: so is the world basically
simple or infinitely complex?
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In modern metaphysics this problem is undoubt-
edly realized, and attempts are being made to
solve it. Moreover, it can be assessed as one of
the central points in metaphysical discourse. The
problem of simplicity is actively discussed in ana-
lytical metaphysics. Certain approaches, the prin-
ciples of its investigation have been worked out
so far. First of all, it is necessary to take into ac-
count the division of simplicity into two kinds:
ontological and ideological, accepted by meta-
physicians of the analytical tradition. Ontological
simplicity (and accordingly, ontological complex-
ity) refers to simple entities, ideological simplic-
ity - to simple concepts.

In other words, this is the distinction between
things in the world and concepts needed to de-
scribe the world [1, p. 16]. S. Cowling represents
it as the two kinds of theoretical parsimony: on-
tological parsimony, which concerns the mini-
mizing of ontological commitments, and ideo-
logical parsimony, which concerns the minimiz-
ing of ideological commitments [2, p. 3994].

Another pair of simplicity markers in metaphys-
ics is quantitative and qualitative simplicity. It
may also be expressed in terms of theoretical
parsimony. Quantitative parsimony concerns the
number of commitments while qualitative par-
simony concerns the number of kinds of com-
mitments [2, p. 3996]. In other words, quantita-
tive parsimony, as it is defined by S. Z. Elgin, in-
volves the number of entities a theory posits;
qualitative parsimony involves the number of
kinds of entities a theory posits [3, p. 3]. In both
cases it goes about minimal quantity: in one case
- the minimal quantity of primitive entities in the
world; in another case - the minimal quantity of
primitive kinds of entities.

No understanding of these points of view is pos-
sible without the answers to some principal
questions about the nature of simplicity and
complexity as well as about their relations. To
analyze the problem we need to know, first of all,
whether it make sense to talk about simplicity
and complexity? Is there both ontological and
ideological simplicity or only one of them is
worth deliberation? Is there something ulti-
mately simple in our world? Is there something
complex in the world? Is everything complex re-
ducible to simple? Are complex entities formed
by the simple ones? Accordingly, is it possible to
build a metaphysical model of the world, based
on ultimately simple entities?

Section “Philosophy”

The aim of the paper is to reveal the place of sim-
plicity and complexity in metaphysics, answering
the posed questions. To do this, we need to ana-
lyze the existing metaphysical conceptions of
simplicity and complexity.

RESULTS AND DISCUSSION

The complexity of accessible to us reality should
be regarded as something empirically given.
Even denying any complexity from the Eleatic
position, it is necessary to explain this empirical
complexity. At least in the form of an illusion,
complexity exists, and there must be some expli-
cation of the fact. There must be a ground of
complexity which may be itself something com-
plex or simple.

Simplicity is less obvious. It is natural to doubt
simplicity suspecting it to hide some implicit
complexity. It is simplicity that looks more like an
illusion. Disbelief in simplicity may be the matter
of scientific intuition as in these words of T. Par-
sons (1976): “There is no prima facie reason to
suppose that the universe contains a small num-
ber of things, or a small number of kinds of
things. There is no prima facie reason to believe
that a theory that endorses a smaller number of
things, or kinds of things, or employs a smaller
number of primitives, is simpler or likelier to be
true or likely to yield more insight than another”
[4, p. 660]. One more way of arguing against sim-
plicity is to refute initially plausible justifications
for simplicity in metaphysics [5]. More sophisti-
cated anti-simplicity position is based on under-
standing that what is simple from one perspec-
tive is complex from another [6]. Thus, every-
thing simple in a certain sense is complex and
vice versa. If such is the state of affairs, it re-
moves the question of something absolutely sim-
ple or absolutely complex as the ground for what
exists. The very coexistence of simplicity and
complexity in one is something complex. So the
world is infinitely complex from this point of
view.

Are there any counterarguments refuting the
proposed decision? One can say that reality,
which is only complex, requires a ground of its
complexity, it cannot be ungrounded. Any com-
plexity appeals for the answer to the question:
why is it so complex? It follows that no complex
entity can be the ultimate ground of existing to-
tality. Either the world lacks absolutely simple
entities or there is no unique ground for every-
thing that exists. Only one of these alternatives
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can be real. Assuming, as an axiom, the existence
of an ultimate ground we conclude that there are
not only complex entities in the world. There is
something simpler and something more compli-
cated in absolute sense. The absolutely simple
entity (if such entity or entities exist) is not com-
plex in a different sense.

The idea that there are fundamental entities and
their derivatives has sufficient support in mod-
ern metaphysics. This idea characterize what is
called (according to F. Jackson’s words) the seri-
ous metaphysics. Three principles of the serious
metaphysics are formulated by U. Kriegel. They
are completeness (“Serious metaphysics at-
tempts to produce a total theory of the world,
that is, a theory of everything”), discrimination
(“Serious metaphysics discriminates between
fundamental and derivative statements and no-
tions”), and entailment (“The relationship be-
tween fundamental and derivative statements in
the total theory of the world is that of entail-
ment”) [7. p. 17]. By words of ]. L. Dowell the se-
rious metaphysics is an attempt to say what the
world is like in terms of a limited number of
more or less basic notions [8, p. 91]. It is appar-
ent that the principle of fundamentality is formu-
lated here in “ideological” not “ontological”
terms. But it doesn’t exclude ontological interpre-
tation. The main problem as for metaphysical
simplicity is in getting to know whether the sim-
ple is fundamental or, differently, whether the
fundamental is simple.

The conception that there are fundamental enti-
ties and derived entities is related to simplicity
and complexity. If fundamental entities exist,
then they should be simpler than non-
fundamental entities. If simple entities are fun-
damental, then on their basis all other (non-
fundamental) entities are constructed. It follows
from the premise of fundamentality. Thus, we
have the ground to regard in metaphysical per-
spective the complexity as a complication of the
simple. On the other hand, in the same perspec-
tive, a complex entity can be reduced to a simple
one (or some simple ones). Simplification (at
least in some cases) is equivalent to the funda-
mentalization of entities. This principle success-
fully works in many theoretical constructions. At
the same time, no theory can avoid the use of
conceptual primitives.

Does it mean that metaphysical simplicity is only
a theoretical (or ideological) phenomenon? We
will find a positive answer to this question in de-
scriptive metaphysics - the trend in analytical
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philosophy, which goes back to the works of P.
Strawson. The basic principle of descriptive
metaphysics lies in the conviction that we are not
able to go beyond our ideas about the world, eve-
rything that we are discussing is related to the
so-called conceptual scheme. Only the existing
system of concepts is the real subject of discus-
sion and description in metaphysics. From this
point of view, we do not know how complex real-
ity is, but its description can be simple.

But such a position is not correct. First, we can
distinguish and contrast the knowledge of the
world and the knowledge of our knowledge of
the world. This opposition distinguishes in
knowledge the part which is directly related to
reality. Secondly, in any case, ideological simplic-
ity is impossible without the ontological one. If
simple concepts correspond to reality, then ideo-
logical simplicity coincides with ontological sim-
plicity. If simple concepts do not correspond to
reality, then the knowledge of ontologically sim-
ple entities (as far as it possible) should be pre-
ferred. Therefore, further on, only ontological
simplicity will be discussed.

How can something extremely simple look like in
terms of quantitative and qualitative characteris-
tics? Firstly, it can be something substantially one
and of unique quality. Secondly, it can be some-
thing substantially one and of multiple qualities.
Thirdly, it can be something substantially multi-
ple and of unique quality. Fourthly, it can be
something substantially multiple and of multiple
qualities. Three of these four possibilities are re-
flected in modern metaphysical conceptions.

Let the first of the four conceptions be called "the
full monism". It generally coincides with the well-
known classical conception of the Eleatics. Any-
thing complex is excluded from this conception
as there is no possible transition from qualita-
tively and quantitatively unique entity to com-
plex entities. So one can infer only that empirical
complexity is an illusion. This situation doesn't
look plausible just because of the presence of il-
lusion and the subject possessing it. The subject
and the subject’s illusions make the situation
more complicated than it is acceptable for the full
monism.

The term “monism” in the nowadays metaphys-
ics often mark the conception of a unique multi-
qualitative reality. According to D. M. Cornell, it
refers to the view that there is only a single mate-
rial object in existence: the world itself. The
world is mereologically simple, it has no proper
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parts [9, p. 2398]. The world, as a whole, has cer-
tain properties which give rise to the appearance
of there being a multiplicity of material things.
These properties D. M. Cornell call “distribu-
tional” as they ascribe to an object the particular
way in which that quality is distributed across
the extension of that object [9, p. 2405]. So it is
natural to define the second of our possible
metaphysical conceptions of fundamental sim-
plicity-complexity as “the distributional mo-
nism”. Another defender of this one category on-
tology L. A. Paul finds its advantage in that it col-
lapses the distinction between particular and
property, replacing it with a single fundamental
category of intrinsic characters or qualities [10,
p- 32]. So it is the world where there are no enti-
ties apart from qualities and their distribution.
The picture seems plausible but leaves some
doubt as for its absolute simplicity. What proper-
ties are simple and why exactly these ones, why
they are distributed this way and not another - is
left without explanation. One may suppose that
the layer of reality consisting of distributional
properties is not fundamental. It needs further
grounding.

The third variant of fundamental simplicity is
represented by the so called “mereological nihil-
ism”. In general form it is defined by T. Sider as
the conception according to which composite en-
tities (entities with proper parts) do not exist [11,
p. 237]. There exist only simple entities and their
compositions. So there are “no chairs or tables,
no rocks or planets, no planes, trains or automo-
biles” but there are “simples arranged chair-wise,
rock-wise, and so on and so forth” [9, p. 2402].
Mereological simples apparently may have one
and the same property or they may have differ-
ent properties. Let's take one property simples. If
such property does not fully coincide with a
primitive fundamental entity, then the simplest
entity appears to be in a sense complex which
makes the whole picture questionable in the as-
pect of simplicity. If, on the contrary, there is co-
incidence of the stated property and an entity,
then the question of the simples’ multiplicity
arises. Why are there so many quantitatively dif-
ferent objects in the fundamental layer of reality?
This must have its ground which is to be made
clear.

The conception of mereological nihilism may be
weakened by acceptance of some complex ob-
jects being in a sense primitive i. e. having prop-
erties not found in the fundamental layer of real-
ity. One such weakened nihilism conception be-
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longs to P. van Inwagen who adds to physical
simples living organisms as the second kind of
real entities [12]. A more successive conception
of that sort is called universalism. According to it
any objects compose a further object. K. Miller
discerns two types of universalism: generative
universalism and non-generative universalism.
The first presupposes that “for any set of particu-
lars there exists something that is composed of
those particulars such that the composite is not
identical to any one of its parts or to its parts
considered collectively”. The second assumes
that there are also “non-generative composites:
composite objects that are identical to the totality
of their parts or to the totality of their parts ar-
ranged in a certain way” [13, pp. 533-534]. Does
this change the situation with primitive simples?
Not much. New properties that arise in complex
objects and new objects that look like ontological
primitives increase the scope of fundamental en-
tities and fundamental qualities in need of
grounding. The problem becomes more compli-
cated and tangled. But its essence remains the
same: the objects which are regarded as ulti-
mately simple and fundamental are not really
such. They are not ungrounded or self-grounded
if there are generally grounding relations in the
world.

One can imagine fundamental essences that are
extremely simple but diverse, differing from each
other quantitatively and qualitatively. This is the
fourth of the above options of fundamental sim-
plicity. The most popular are the traditional bi-
nary or binary-based models of the foundations
of reality, ascending to Aristotle. A modern vari-
ant of such models based on Aristotle’s Catego-
ries is the so called “Ontological Square”, a four-
fold division of entities arising from two or-
thogonal distinctions: 1. attributes vs. sub-
stances; 2. universals vs. particulars. So we have
as a result of cross-wise combination a categori-
cal scheme which comprises universal and par-
ticular substances, i. e. kinds and objects, as well
as universal and particular attributes, i. e. charac-
ters and moments [14, p. 27]. This list of four
categories exhausts the simplest entities. It
makes an impression of logical completeness and
besides it corresponds to our ordinary represen-
tations expressed in speech practice. But is this
enough? It should be noted that the selected
categories are not particulars. These are species
that imply splitting into individual entities. Such a
partition is not specified by the species them-
selves. It requires additional grounding, and this
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circumstance makes the fundamental categories
not extremely simple, but rather complex, there-
fore, not fundamental.

In any of the versions of fundamental simplicity it
appears necessary to have some addition in the
form of a law, a condition or a grounding relation
which make these entities the simplest ones. It
seems that this addition gives an opportunity of a
decisive choice in the process of simplification or
otherwise - complication of reality. Some meta-
physicians propose evaluating theoretical sim-
plicity to take into account the number and the
complexity of laws cited by a theory [15], the cir-
cumstances under which composition of entities
occurs [13], the simplicity of grounding relations
[3]. These considerations, nevertheless, do not
remove further questions. Where do these laws,
conditions, relations come from? If they are com-
pletely conditioned by the simplest entities that
correlate, they do not add anything to the prob-
lem of grounding these entities. If they are not
conditioned by the simplest entities, then they
require their separate grounding as well as gen-
eral grounding for them and those entities they
unite. In other words they require simplification.

A possible answer to the situation is the concept
of brutalism, based on the assertion that the con-
ditions for composing entities are a brute fact,
which should not be further analyzed. According
to N. Markosian whenever composition occurs or
whenever it fails to occur, it is just a "brute fact"
[16, pp. 4-5]. The concept of brutalism means in
fact the total refusal to explain. Alternatively the
explanation is shifted to entities themselves, both
simple and complex, which, in turn, requires ex-
planations. Such a decision is hardly satisfactory
from a metaphysical point of view.

Does the review of contemporary theoretical
models bring us closer to an understanding of
simplicity and complexity in metaphysics? If we
comprehend metaphysics as an extremely ab-
stract and general knowledge of the world, we
have the clue to some positive decisions about
simplicity and complexity. The ultimate abstract-
ness of metaphysical entities corresponds to
their ultimate simplicity.

What does the ultimate simplification of the ob-
jects of metaphysical consideration mean? To do
this, it is necessary to exclude all the complicating
factors, if possible, of course. If not, to explain
why. The problematic and ambiguous nature of
the conceptions considered is that all complicat-
ing factors are not excluded in them. This leads to

Section “Philosophy”

a situation where further grounding of the enti-
ties that are accepted as the simplest ones is re-
quired. As a result, we have not the ultimate pic-
ture of what exists, but an empirically concrete
one.

To simplify the subject of research as much as
possible, it is first of all necessary to exclude the
ideological layer of description, to turn to the
subject itself as an objective reality. Further,
quantitative and qualitative multiplicity should
be excluded. It is quite obvious that the simplest
cannot be different, either quantitatively or in
respect of different kinds. It may seem puzzling
how the unique entity divide itself into the multi-
plicity of empirically fixed individual entities.
However, the point is that the simplest should
not be regarded as one entity in the arithmetic
sense. In other words, the simplest should not be
considered as the one. It just means that the ul-
timately simple has no quantitative definiteness.
Quantitative definiteness complicates existence.
The simplest entity must be out of quantity, this
is something that cannot be counted.

Naturally, one should exclude the difference be-
tween the property and the substance. This dif-
ference also complicates things. The simplest is
that which is both the quality and the carrier of
this quality. Moreover, the quality and the carrier
in it are indistinguishable (they become discerni-
ble only if the simplest entity becomes more
complicated). Finally, maximal simplification
means excluding the difference between the en-
tity and its grounding. The law, relation or condi-
tion that sets the entity of the simplest kind
should not be distinguished from the entity itself.
The simplest entity and the law or condition of its
existence, the relation that determines it should
be the same. In other words, the entity must be
for itself an action that causes its complication.

If we have found such a simple entity, we have
found the foundation of everything that exists in
the world. First of all, it does not need grounding.
At the same time, it is the ground for the exis-
tence of more complex entities, including things,
properties, relationships, different forms of de-
terminism. It is possible to construct a meta-
physical picture of the world, using the simplest
entity as a ground, the same entity as a ground-
ing relation, and again this entity as something
grounded. Only in this case, metaphysics will be
completely "serious", representing the process of
constructing reality by successive complication
the ultimately simple entity.
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CONCLUSION

The problem of complexity and simplicity of the
existing is central in metaphysics. The desire for
ultimate simplification of reality follows from the
fundamental nature of metaphysical knowledge.
Modern metaphysics carries out a search in this
direction, relying on the guidelines of ontological
and ideological simplicity, as well as quantitative

of this, the identified simplest entities require
further grounding. Ultimate simplification re-
quires the exclusion of qualitative multiplicity
and quantitative definiteness, the exclusion of the
distinction between substance and its qualities,
between the entity and the law, the relation or
condition which ground it. The entity identified
in the process of ultimate simplification must be

quantitatively indefinite, identical to its quality
and substratum, indistinguishable from the law,
the condition or the relationship of its grounding.
Such an entity can be the starting point for the
construction of a metaphysical model of the
world as a consistent complication of entities.

and qualitative simplicity. The conceptions of
fundamental simplicity and fundamental com-
plexity of the existing are discussed. Ideas of
quantitative and qualitative monism or pluralism
of the simplest entities are advanced. The paper
shows that these conceptions and ideas do not
simplify the reality as much as possible. Because
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INTRODUCTION

Abstract. Islamic banking is essential in today’s competitive banking markets.
Research in Islamic banking worldwide is focussed mainly on how distinct is
Islamic banking from the conventional banking. This research aims at
investigating the factors responsible for the satisfaction of Islamic banking
customers. The study seeks to identify the Islamic banking products’ quality
features as they relate to customer satisfaction, to examine the level of customer
satisfaction on Islamic banking products’ in Nigeria. Three research questions
and four hypotheses are formulated to guide the study. The methodology
employed was a quantitative approach using a questionnaire as a tool for the
collection of data. The respondents for this study are customers of Ja'iz bank
Nigeria plc, the major Islamic bank in Nigeria. A convenient sampling technique
was adopted to select the sample from the population (customers) of the Ja'iz
bank plc. in Northern Nigeria. Hence self-administered questionnaire was chosen
to gather the data. The data analysis was done using Statistical Package for
Social Sciences (SPSS) version 23.0 and PLS-SEM 3.

The results show that perceived quality of the products significantly influences
customers satisfaction. It also indicates that there is a higher correlation between
the cost of using the products and the level of customer satisfaction, that is to
say, customers are very cost conscious as they would like to use the products at a
lower cost than the current obtainable one. The customers also showed a higher
level of convenience in using the Islamic banking products, and compliance score
indicated that the customers are satisfied that Islamic bank in Nigeria is Shari'ah
compliant. This result serves as a signal to service providers in knowing what type
of the products customers enjoyed using, and which of the products needed
improvement so as to provide customers with what they want most, in order for
the banks to keep the existing customers intact and lure more potential
customers, and to the policymakers, regulators and other relevant stakeholders to
play their respective roles toward sustaining Islamic banking industry in Nigeria.

Keywords: Islamic banking; products quality features; customer satisfaction;
Nigeria.

The Central banks (ii) The Investment banks, and

The banking establishment is an organizational
set up that provides financial services to the gen-
eral public, and it is considered in any given na-
tion, as a vital sector in the economic setting [44].
The primary services offered by banks include all
forms of financial transactions and safeguarding
other valuables for customers [36]. There are
mainly three (3) types of banks which include; (i)

Section “Economics”

(iii) The retail banks. While the central banks
oversee and regulate the activities of the retail
banks, Investment banks deal with international
and multi-national organisations. The retail or
commercial banks conduct their operations di-
rectly to individuals and corporate institutions,
and it is classified into two (2) categories; con-
ventional and Islamic banks both of which serve
almost the same purposes except that Islamic
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bank functions mainly in profit and loss sharing
system, and also prohibition of interest charges
(riba) in all its activities. Among the standard
products dealt within the Islamic banks are
Profit/loss sharing (Mudarabah), safekeeping
(Wadi’ah), a joint venture (Musharakah), cost
plus (Murabahah) and leasing (Ijarah) [7].

Prior to the inception of Ja'iz bank in Nigeria, the
only operating system of banking was conven-
tional which was built solely on the institution of
interest (riba), it is a system whereby, a stated

percentage of interest is charged on a debtor ir-
respective of the outcome of business ventures
into, and that according to [12], led to various
societal and economic tribulations etc.

Nigerian banking is a centre of concentrated
banking sector where only five (5) largest banks
control 62 % of the total commercial banks’ as-
sets (National daily, October 2017), while the
remaining 18 banks (Islamic bank inclusive)
bagged only 38 % of the market share as can be
seen below (Figure 1):

HFBN

B ZENITH
ACCESS

B GTB

mUBA

OHERS

Figure 1 - The Nigerian banking sector market share, 2017 [18]

As shown in Figure 1, five banks maintained
62 % of the total assets of the banks. First Bank of
Nigeria has 15 %, Zenith bank Plc., 15 %, Access
bank 11%, GTB 10 %, UBA 11 % and 18 others
including the only Non-interest bank (Ja’iz bank
Plc.) has only 38 % of the total assets. This shows
that there is a higher level of invariability in the
proportion of the market share in the banking
sector in Nigeria, hence the need to inquire what
led to this invariability.

Attaining optimum customer satisfaction level
and capturing a more significant marketing share
is the dream of every business organisation, but
achieving this particular goal has become a
nightmare for almost all the organisations as a
result of the dynamical nature of the taste of cus-
tomers. This study aims at investigating the
causal effects of customer satisfaction from the
products features point of view. Identifying these
factors can provide a smooth with the way for
organisations/companies to attain higher satis-
faction level from their customers, hence achiev-
ing their goals for the higher market share which

Section “Economics”

will lead to holding existing customers and at-
tracting new ones.

Nevertheless, the manner in which personal
banking services are offered has experienced an
intense overhaul as a result of the shift in the sat-
isfaction of customers as each organisation has to
offer qualitative products and services to attain
maximum customer satisfaction and loyalty [33].

However, despite all efforts aimed at developing
better services, customers remained not fully
contented with the current services of the banks
[40, 74].

From the inception of Islamic bank (Jaiz Interna-
tional Bank Plc.) in Nigeria, in the year 2012, sub-
stantial studies have been conducted. Some re-
searchers were in support, while other research-
ers were against the operationalization of Jaiz
bank in the country. The main debate surround-
ing the issuance of an operating license to the
Ja’iz bank was seen as an attempt by the central
bank of Nigeria towards favouritism and a step
towards excluding non-muslims their banking
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right [82]. Some critiques were of the view that a
bank cannot scale through without involving in-
terest in its operation, while others argued and
questioned the capacity of regulatory bodies in
having enough rules that guide the activities of
the Ja'iz bank alongside the rest of conventional
banks in the country. Others still doubt the suit-
ability of the environment for the services of Ja'iz
bank as the society has been operating conven-
tional system of banking for a long time, and
lastly, is the issue of awareness from the citizens
[81], and the larger portion of the unbanked pub-
lic as a result of low level of financial literacy.

In an attempt to solve the problems above, re-
searchers worked on some of the aspects, for in-
stance on the issue of legality [64]; economic is-
sue [78]; Acceptability [58]; their findings show
that a larger portion of the respondents (98.1 %)
known that ja’iz bank operates in Nigeria but
only 35% of them had the knowledge of the va-
rieties of products and services available in Ja'iz
bank.

Research shows that, for new product/services
to prosper in the marketplace, it is essential to
know what factors influence its impact on the
customers. From the review of the relevant lit-
erature, it was found that various factors can af-
fect the intentions of customers towards banking
services [72, 75].

While previous studies focused on the legality,
acceptability, profitability, and opportunities of
the Islamic banking in Nigeria, this research
work centres on the factors influencing customer
satisfaction on the quality features of the bank’s
products in Nigeria. Given the preceding, it is im-
portant to investigate the satisfaction level deriv-
able from the patronage of the commonly used
products of Islamic banking such as [2] a) Mura-
bahah (Cost-Plus Sale Contract); b) Mudarabah
(Silent Partnership); c) Ijarah (Lease) and
d) Wadi’ah (Savings Account).

LITERATURE REVIEW

This chapter discusses previous research on Is-
lamic banking and further concentrates on the
factors influencing the degree of customer satis-
faction on the performance of Islamic banking
products in Nigeria. The overview of the previous
research on the subject matter justifies the way
research questions are to be answered. This
study reviews its literature relevant to the sub-
ject matter from journals, articles, books and
available reports from relevant bodies related to
this work.

Section “Economics”

Customer satisfaction

The satisfaction of customers has been an essen-
tial part of every organisation as a result of an
increase in the competition, and it is considered a
crucial element of determining the competitive-
ness of banks [39]. In the words of [65], Satisfac-
tion is the outcome of purchases which deter-
mines the choice that linked to the explicit buying
decision, so, customers decision to continue or
discontinue using the products or services previ-
ously consumed is determined by the satisfaction
they derived from the previous usage. The popu-
lar way for the survival of any organisation de-
pends on how it handles it is customers, hence
constant evaluation of the level of the satisfaction
of customers in a methodical manner is needed
[47, 15]. The main precept for successful compe-
tition in the market is customer satisfaction be-
cause it is the essential requirement for retaining
customers to make profits. Customer satisfaction
is vital in realising business lucrativeness, a
higher share of the market and more earnings
from investments [13].

Customer satisfaction stands as the total out-
come of the internal state of minds of the cus-
tomers on their involvement in using products or
services. It is argued that each organisation
should have customer satisfaction as its watch-
dog [68], and this could bring about a continuous
buying habit that is needed for successful busi-
ness activities in both short and long run. Au-
thors [50], stressed that satisfaction is observed
as the change between the expected perform-
ances (as perceived by the customers), and the
thoughtful anticipation of needs. Looking at the
relationship among the variables of customer
satisfaction, [35], found a significant linkage
amongst customer satisfaction, the quality of
services and other constructs in Australian and
Korean banks. From this submission it is clear
that customer satisfaction is not a stand-alone
concept, but an all-inclusive set of different play-
ers or indicators, which customers put into con-
sideration to arrive at a conclusion on whether
they are satisfied with not, customers do weigh
what they obtained from using the products to
what they really anticipated, once their experi-
ence matches their anticipation then, one can
conclude that a satisfaction has been attained
and vice-versa.

Customer satisfaction in the banking sector has
been studied by numerous researchers using
various item scales at different places, and many
findings were reported. A study by [14], em-
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ployed the use of six item scale while [11], use
one item scale to study “the conceptualization
and measurement of service quality,” and the
nexus between customer satisfaction, service
quality and intention to buy/use, and their find-
ings were thus, the attainment of customer satis-
faction was as a result of good quality of the ser-
vices which has a substantial impact on the inten-
tion of the customers to continue with the pa-
tronage, and the study still found that the influ-
ence of service quality on intention to use was
lesser than that of customer satisfaction though
their method was seen as not sufficient because
of the inclusion of only one item on the scale
which if more items were to be used, the results
might have been better and be more accepted by
researchers like [56] who used five dimensions
of customer satisfaction (core service or service
products; human element of service delivery;
systemization of service delivery (non-human
element); tangibles of service (service scale) and
social responsibility) to research for the interac-
tion between customer satisfaction and service
quality in the banking industry.

Several factors yield satisfaction of customers of
which service quality is one of them. Authors
[41] reported the benefit of attaining customer
satisfaction from the service providers’ perspec-
tive as higher profits, more coverage of market
share, keeping customers tied to the prod-
ucts/services among others. Additionally, [38] in
his study, found constant patronage, positive
words of mouth, profits and loyalty as some of
the benefit derivable as the result of achieving
customer satisfaction. Equally important, the de-
gree of satisfaction was tested in respect of per-
ceived quality, and was found to be of straight
and positively related as explored by [63]. In the
same way, [19, 73], argued that, one of the ways
the creation of customer satisfaction by banks
can be attainable is by effective passage of infor-
mation, capturing trust from the customers’ side,
and provision of quality products and services,
harmonious conflict resolution system, and
lastly, an inclusive improvement of customer
care centre. The effect of customer satisfaction
was surveyed in the Malaysian banking industry
by [8], their study employed the use of SEM on
220 customers selected from 15 banks, and the
study found a U-shaped connection between the
perception of customers on satisfaction and posi-
tive word of mouth, and found customer satisfac-
tion to be the chief cause of relationship quality
in banking set up.

Section “Economics”

Islamic banking

A bank is an organisation that deals or accepts
money from the savers in the form of deposit and
disburse it to the borrowers in form advances
and loans and performs other related functions
concerning finance [4, 57]. From the above defi-
nition of banking, it is clear that a bank is an in-
termediate organisation that performs a connect-
ing role between the saving and the borrower's
group. It performs the financial expertise ser-
vices where it directs investors to where they
invest their money profitably, banks do offer
loans to borrowers to have higher returns for the
money loaned, the borrower pays it in the form
of interest, and it will be shared to the investors
as returns on their investment. The different
types of banks include commercial banks among
others like merchant, development, mortgage
and agriculture banks. A side of these is an Is-
lamic bank that runs all the activities of banking,
but it restricted its services within the confine of
Islamic Law which prohibits the acceptances and
distributions of interest (riba). Prior to the estab-
lishment of Islamic banking the world over,
about 4 decades ago, the only existing banking
system was the conventional one, which operates
under a secular system, but the inception of the
Islamic banking system brought about a rapid
change in the global financial structure, which
trimmed the monopolistic status enjoyed by the
conventional banks, and created a competitive
environment for the banks [67].

Principles of Islamic banking

The fundamental doctrines of the Islamic system
of banking among others are; The profit and loss
are sharing where the debtor and the financier
distribute the gains, as well as the loss incurred
from the business with the money obtained from
the financier. Prohibition of unlawful businesses:
it is not permissible to engage in the businesses
that are made prohibited according to the
Shariah, an example of such businesses includes,
interest (riba), alcohol, pork, gambling, pornog-
raphy etc. [46]. All these prohibitions were found
from the two sources of Islamic Shariah law, ei-
ther in the Glorious Qur’an or the Hadeeth of the
prophet, and some of the reasons for the prohibi-
tion are among others, to keep away from Allah’s
fury as involving in riba contracts attracts it
(Quran 2; 279), and also interest oppresses the
borrowers and always dwindles the economy of
the less privileged, abolishing alcohol so as to
maintain human sense, etc. and Shariah law de-
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nounces both the givers and takers of interest
[55]. All Islamic banks abide by these set of rules
governing their operations, except where little
differences can occur as a result of differences in
the laws of operating countries, different envi-
ronmental condition and needs for interaction
with other conventional banks.

Products of Islamic Banks

Among the regular products utilised in the Is-
lamic banking system are; benefit sharing (Mu-
darabah): Islamic banks offer funds and time de-
posits as venture accounts under the arrange-
ment of Mudarabah, the investors of such ac-
counts share benefits and misfortunes of the or-
ganisations under a settled-upon recipe [77]. The
contributors in Mudarabah accounts are the pro-
viders of capital 'Rabb al-mal' who endow their
assets to the bank, 'mudarib,’ in the convention of
western style venture system, subject to the deal-
ings with just non-interest bearing instruments.
The mudarib, going about as a cash director or
specialist, contributes the cash and afterwards
circulates the benefits and misfortunes by the
settled upon contract.

The accompanying condition must be met; Prof-
its to be shared must be relative to the assets
added to the Mudarabah account, and these can-
not be in bulk amounts or assured sums. The
misfortune to the investor (patron of assets)
cannot be more than the monetary value he de-
posited. Non-interest bearing demand deposits
(financial records) [17]. Ordinary financial re-
cords in current business banks are non-interest
bearing credits, and since Islamic banking estab-
lishments evade interest-fee based dealings, the
greater part of them offer such demand deposits
accounts. In a perfect world, Islamic banks ought
not to charge any expense on financial records as
they are allowed to utilize the investor's cash,
subject to the hold prerequisites, if there are any,
into procuring resources. In practice, however,
this is not always the case, contingent upon the
measure of the store, benefit charges get gath-
ered to meet working expenses. The following
are some of the products deals within Islamic
banking system.

1. Joint-venture (Musharakah). This is a method
of equity financing under the principles of Joint
ventures where the bank engages in both the
provision of finance as well as running the busi-
ness by itself [52]. Musharakah is the first tool
practices by Islamic banking in its product mar-
ket; thus, in this scheme, the Islamic banking un-

Section “Economics”

dertake the responsibility of the financier and
that of the entrepreneur. This method is different
form mudarabah in the sense that here, the bank
plays a double role of supplying the money for
the business and perform the complete task of
managing the business while in the mudarabah
system, two different parties are involved; the
financier (separate from) the entrepreneur.

2. Mudarabah (Trust finance). This is a technique
endorsed by the Islamic system of banking
whereby, there is an act of partnership between
two parties, a party provides the capital (finan-
cier) for the business while the other serves as an
entrepreneur who manages the business. The
profit or loss incurred by the business is shared
between the two parties at the predetermined
agreed-upon ratio. This method does not require
setting up of a company, the Islamic bank can
serve as the financier (Rabb-al-mal) on its own as
well as on behalf of its clients, and it can also
serve as the entrepreneur (Mudarib) as the case
may be, to invest in different business arrange-
ments.

3. Cost-plus financing (Murabahah). This is an-
other instrument used by the Islamic banking
system in which the bank buys a product on cus-
tomer’s behalf (based on the customer’s request)
and then resells it to the customer with added
profit on the original amount of the said asset [3].
A clear example of this product is where the bank
may buy an automobile at the cost of $20,000
based on a client order, and after the bank pos-
sessed the item, it can now add up its profit and
sell it to the client at a current price of $23,000 to
be paid in instalment in two years, or it can be
paid in lump sum at the end the agreed loan
term. This system is adopted by Islamic banks
instead of charging interest from giving out raw
loans to the customers (as can be seen in the
practices of conventional banks), Islamic bank
makes a profit from engaging in the business ac-
tivities.

4. Leasing (Iljarah). Under this scheme, a cus-
tomer can obtain a car (for example), under the
principles of leasing (Ijarah), in this arrangement,
the bank buys the car and lease it to the customer
for agreed period, and the client pays a rental fee,
and the customer assumes the total ownership of
the leased item at the end of the leasing ar-
rangement.

5. Safe-keeping (Wadi’ah). Under Wadi'ah ar-
rangement, the bank guarantees the safety of the
money and other valuables deposited by the cli-
ents for safekeeping, the bank charges a little
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amount for maintenance of items and custody of
the funds kept and the client is always at will to
withdraw his money or item deposited. This is
the same with the savings and current accounts
in the conventional banking system.

Differences between Islamic and Conventional
banks

Islam abolishes all sorts of human and material
exploitations, the existing conventional system of
banking which is based on the principles of eco-
nomics that money can create money is vehe-
mently rejected by Islam, but Islam considers
money as a factor of production whereby it can

be ventured into a business for profit or loss, and
the gain or loss incurred as the case may be must
be borne by both the investor and the entrepre-
neur. Hence the need for profit and loss sharing
system of banking based on the Islamic teach-
ings.

The concept of brotherhood and cooperation is
the foundational pillar Islamic banking was built
upon, which considers a system of equity and
risk sharing as the method of conducting busi-
ness, and it serves all people from any religious
affiliation. The central dissimilarities between
Islamic and conventional banking systems are
presented below (Table 1).

Table 1 - The central dissimilarities between Islamic and conventional banking systems

Conventional banking

Islamic banking

The investment arrangement pays speculators
regardless of their actions, i.e. whether they act
responsibly or not.

Islamic banks use Murabahah as a financing
strategy which involves the bank buying items
based on the customers’ order and offer the item to
the customer at a value that incorporates a profit, it
is a system that shares benefit and loss through
(cost-plus financing), which is an agreement deal
between the bank and its client.

Lending is based on who has an underwriter and
securities.

Lending is based on who needs it, and it does not
require collateral, it is built on trust.

Principal partners are the investors.

The main stakeholder is Allah; the objective is to
abide by order of Allah, while the partners are
users and the populace. Clients are accomplices,
and the choices are focused towards profiting the
society.

Interest is charged on Lending.

There is no involvement of interest (riba) because
[slamic system termed ‘riba’ as an unjustifiable
return, intrigue or extortion.

Supports arms enterprises and businesses that taint
the earth and escapade youngsters.

Shari’ah law sets limits on business endeavours.
The law additionally prohibits the exchange of
liquor, tobacco, items that encompass pork, barrier
and weapon generation and particular diversion
and actions such as betting and explicit
entertainment (Chong and Liu, 2008).

Islamic ethics encourage a monetary arrangement
whereby all sorts of misuse are eliminated. Through an
instrument ‘Mudarabah’ (Trust financing), a benefit-
sharing mechanism between two bodies in which one
supplies the money and the other conducts the
managerial and entrepreneurial expertise. Benefits are
shared based on a foreordained proportion and losses
are borne by the supplier of the capital.

The interest of the investors is always protected in
the made resolutions of the venture.

Islamic system has a concern about what and where
the money obtained is utilised. The Islamic system has
a say in the business accomplishments so that the
money can only be utilised in the shari’ah based
business activities.

Scheduled for the individuals who have cash and
who could not care what it is utilised for. There is
no concern on where the money is to be invested
hence no provision of information on what aspect
of the business to venture the money into.

Section “Economics”
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Customer satisfaction in Islamic banking

Research in services marketing has widely
shown that customer satisfaction leads to cus-
tomer loyalty [24, 49]. For instance [23], found
that whether customers had replaced their in-
surance policies or allowed them to lapse de-
pended on their prior satisfaction with the whole
life coverage. Similarly, in their studies, [32, 54,
61], on a series of Islamic banks found that inten-
tions to repurchase were positively related to
core-service satisfaction. Another finding from a
sample of Jordan Islamic bank customers showed
that loyalty to the bank recorded a significant
impact on customer satisfaction. While results
from the work of [37], posited the proof of the
positive impact of customer satisfaction from
various service industries in both Islamic banks,
and essential service on customer intention to
put the facilities into use over and over, and en-
dorse the services of Islamic banks to a colleague.

Pertaining the nexus among satisfaction, the Is-
lamic bank and trust, trust has been regarded
universally as an all-inclusive impression of the
I[slamic bank. There is a longstanding orientation
in this variable since trust is also conceptualised
as “a cumulative process that develops over the
course of repeated, successful interactions” [62].
Satisfaction encounters are presumably to
strengthen the trust of customers in The Islamic
as “a cumulative process that develops over the
course of repeated, successful interactions”[62].
An exceedingly satisfying experience with the
Islamic bank might not only reassure the cus-
tomer that his confidence in the provider of the
service is rightly placed but also to augment it
[54]. This argument was buttressed by an em-
pirical study in marketing [29, 76], and in con-
sumer behaviour works [30]. To the exclusive
features of the Islamic banking arrangement, a
customer acquires natural satisfaction in the
general facets of the products and services of-
fered by Islamic banks. Islamic banks, therefore,
have a competitive advantage about enjoying
customer confidence.

For instance, it is mainly agreed upon that a satis-
fied customer can engage a repeat purchase, and
this results in a solid loyalty to the bank. As as-
serted by [26] and [69], customers who are satis-
fied are possibly involved in selling the excellent
image of the company to others.
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Product quality

The banking sector remains one of the areas that
is being challenged with a total quality manage-
ment theories and methodologies among service
industries [9]. A customer oriented style to qual-
ity, espouse from such a thought, compels inves-
tigation on the needs of the customers [80]. This
is strengthened for the reason that quality of ser-
vice, in all-purpose is idiosyncratic, distinct from
the quality of products, which can be measured
empirically, and so a suitable way of measuring
this feature is to evaluate the opinion of custom-
ers [48]. Measuring quality from this perspective
has seen very slight attention in the banking sec-
tor at present. Reviewing the literature in this
part shown that adopting a customer awareness
approach to quality measurement in Islamic
banking sector required a new framework which
is more regular with each environment.

For quite a long time, competition has been a sig-
nificant challenge faced by the firms who want to
produce better quality products at a lower rate.
To compete with any rival company, each com-
pany adopted an incorporated management idea,
the attainment of which was demonstrated by
the innovative firms like banking sector [20]. The
tactical significance of quality management prac-
tices has been admitted by both managers and
researchers [25]. Current opinions about the
swap and collective models of competitive priori-
ties make managers and researchers differenti-
ate quality as the basic competitive variable, in
the absence of which, the remaining priorities
like flexibility, dependability, and cost are diffi-
cult to realize [31, 28, 71].

Though quality management performance is
studied in relevance literatures, the connection
between quality practices built on quality dimen-
sions and perceptions of customers permits an
added study [60, 42]. This study starts with a re-
view of the quality dimension and perspectives,
in the literature. Then, it establishes a framework
and five plans to explore and analyse the rela-
tionships among quality dimensions, perspec-
tives, and practices. Lastly, a discussion of its ef-
fects is presented.

Quality dimensions and perspectives

The definition of quality as given by the Cam-
bridge international dictionary of English, the
dimension is a depth and width of a particular
thing in a given direction, especially its meas-
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urement, length, height, or a part or feature. Per-
spective is the method of considering something
or a way of demonstrating in the art. If a thing is
placed into view, it is compared with some other
things so that it can be perfectly and justly um-
pired.

Quality is a multi-dimensional concept [31].
Thus, quality is seen inversely from a different
point of view. Inherent multiple dimensions of
quality gave rise to diverse standpoints about
quality, which afterwards, affect quality prac-
tices. The outcome of quality practices, the extent
to which all dimensions of quality needed by cus-
tomers are accomplished, crafts the competitive
ability of the company [43].

Every viewpoint makes a dissimilar expectation
of how quality can be affected. Hence, it high-
lights several dimensions of quality. To address
different quality dimensions similarly efficiently,
managers need to recognize the boundary of
each quality perspective since their quality per-
spective impressively confines their practices in
which they might involve some quality dimen-
sions with the separation of other dimensions,
while these dimensions may be more applicable
to competitive advantages [66].

Conceptual framework

Factors influencing customer satisfaction have
been established in the literature, for instance,
the work of [34, 32, 10] indicated religion and
economic factors as sole forces that derive cus-
tomer satisfaction in Islamic banking sector. Au-
thors [5] asserted that the majority of Islamic
banking customers stressed religion as well as
other factors like cost-benefit, service delivery,
and location of patronising Islamic bank services.
Also, [61] argued that customer patronage was
determined by religion, bank name, bank image,
provision quality service etcetera etc. Authors
[21] on the other hand found in their study that
age group, education level as the drivers for cus-
tomer satisfaction in the United States of Amer-
ica, and his findings were in line with that of [51].
The main indicators of customer satisfaction
were listed as a trust, commitment, communica-
tion, service quality and service handling [53].

The Figure 2 summarises indicators that were
found to influence the level of customer satisfac-
tion towards different underlying Islamic princi-
ples used in Islamic banking products.

Perceived Quality .

Cost > Customer
Satisfaction

Convenience >

Compliance v

Figure 2 - Indicators that were found to influence the level of customer satisfaction towards different underlying
Islamic principles used in Islamic banking products

The following hypotheses were formulated for
this study:

H1: Perceived quality has an effect on customer
satisfaction.

H2: Cost has an effect on customer satisfaction.

H3: Convenience has an effect on customer satis-
faction.

H4: Compliance has an effect on customer satis-
faction.

Section “Economics”

In this research, the main respondents are the
customers of Ja'iz Islamic bank Nigeria Plc. The
sample comprised the population within the
Northeastern part of Nigeria which consists of
Adamawa, Bauchi, Taraba, Borno, Yobe and
Gombe states.

According to [22], sampling is about chosen
(from within a statistical population), a subcate-
gory to assess the features of the whole group.
On the same note, [16] stated that the two main
sampling methods in conducting quantitative re-
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search are: probability and nonprobability sam-
pling. While in probability sampling every mem-
ber of the population has a known, non-zero
probability of selection and consequently is se-
lected at random, in non-probability sampling,
the probability of any member of the population
being chosen is unknown. The advantage of
probability sampling is that results can be gener-
alised to the entire population, meaning the sam-
ple would be representative of the target popula-
tion.

For the investigation of the relationship between
the quality of the products features and customer
satisfaction, the following hypotheses were de-
veloped using four constructs (perceived quality,
Cost, Convenience and Compliance) as the inde-
pendent variables while one construct (customer
satisfaction as the dependent variable). A sample
of 303 customers of Ja’iz bank Plc. completed the
questionnaires. The survey consisted of 6 sec-
tions. The first section for the respondents’ de-
mography, the second part of the questionnaire
consists the four products features, and the last
section was on the satisfaction scale.

RESULTS AND DISCUSSION

It is recommended that upon identifying the un-
derlying structure of the data through the EFA, a
reliability analysis be conducted to further estab-
lish the reliability and validity of the constructs,
and by extension the questionnaire [45, 58]. The
constructs reliability was tested using the Cron-
bach’s Alpha method. The acceptable threshold
for scale reliability is .70 and above, although .60
is also regarded as acceptable when the study is
at its exploratory stage [58, 57]. The reported
Scale’s Cronbach’s Alpha indicated that all the
scales are reliable as they all meet up the thresh-
old. The Customer satisfaction subscale reported
the highest alpha value (a=.978) while Wadiah
perceived quality reported the lowest alpha of
value of (a=.748). The reported alpha value of
the remaining scales also satisfied the recom-
mended threshold of .70. In general, therefore; it
could be concluded that the scales are reliable
and could be used in measuring what they were
intended to measure.

The demographic information shows that 64 %
of the respondents are Males while 36 % are Fe-
males, and the age category depicted that 15.2 %

Section “Economics”

are from the younger age of 18 to 29, while
20.5 % falls within the range of 30 to 39 years.
Furthermore, 39.3 % of the respondents are be-
tween 40 to 49 years and the eldest group (50
and above) form 25.1 % of the total age distribu-
tion of the respondents, and this implies that
considerable percentage of the working class
form the majority of the customers of Ja’iz bank
Nigeria Plc. Distribution of the customers by
marital status indicated that 26.1 % were singles,
63.0% belongs to the married class, while
10.9 % were from the divorcees’ class. The re-
spondents’ distribution by their level of educa-
tion shows that 10.6 % obtained secondary
school certificates, 18.5 % have Diploma/NCE,
and 42.2 % obtained their first degrees while
28.7 % have postgraduate qualifications.

Monthly income of the respondents ranges from
15.2 % for the low-income earners, 14.9 % and
32.3 % for the average and middle-income earn-
ers respectively, while the higher income earners
class has 37.6 %. From the type of accounts held
by the respondents, it is shown that 32.7 % main-
tains a savings account, 39.9 % are current ac-
count holders while corporate account holders
formed 27.4 %. Responses on the products’ us-
age reveal that 81.8 % of the respondent use all
the 3 products (Murabahah, Ijarah and Mudara-
bah) and 18.2 % of them use only 2 (Murabahah
and [jarah) of the products, and lastly, the period
engage in using the products show that 1.7 %
spent only 1 year, 13.5% spent 2 years, 19.1
have 3 years and 65.7 % spent over 4 years using
these products.

The overall PLS model is illustrated below (Fig-
ure 3).

As seen from the model above, the contribution
of each of the constructs (by indicators), which
shows that customers are more concerned with
the cost of ljarah (Ijarah—Cost at 0.699), then
followed Wadi’ah cost also (wadia’h—Cost at
0.763) while Murabahah and Mudarabah scores
higher (0.957 and 0.599) respectively in their
perceived quality. The results show the satisfac-
tion measure by each product towards customer
satisfaction in percentage where Wadi'ah has
20 %, Ijarah 31 %, Murabahah 37 % and Muda-
rabah has contributed to customer satisfaction
by 12 %.
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CONCLUSIONS

The relationship between customer satisfaction
and the quality of the products’ features of Is-
lamic bank is investigated in this study, 5 points
Likert scale questionnaire was used to gather in-
formation from the respondents who are cus-
tomers of the Ja'iz bank Nigeria Plc. The distribu-
tion of the respondents’ demographic informa-
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AHoTauif. Y cTaTtTi po3rfifHYTO NMUTaHHS MOpanbHOI BiANOBIAANbHOCTI 0CO6OH,
BUHHOI Yy BYMHEHHI  afMiHICTpAaTMBHOrO  NpPaBOMOpYylIEHHA B YKpaiHi.
3anpornoHoBaHO [UCKYCiliHE 3a 3MICTOM aBTOPCbKe 6ayeHHs MOXNMBOCTI Ta
HEeOOXiZHOCTi 3aKpinneHHs pagy afgMiHICTPaTUBHO-NPaBOBUX HOPM 3 METOH
MpaBOBOro perynoBaHHA MOpanbHOI BiANOBIfaNbHOCTI K MaWHOBOI, TaK i
HemaitHoBol. [pu LbOMY MpoaHanisoBaHO ICTOPUYHUIA acnekT BiALWKOAYBaHHS
MOpa’ibHOI WIKOAW, @ TAKOX BU3HaYeHO KOHBeHLil MixkHapofHOI opraHisauil npadi,
SIKUMM NepeAdayatoTbCs NUTaHHA BifLIKOAYBAHHSA NOTEPNINOMY 3aBAAHOI LIKOAM.
3aKUeHTOBaHO yBary Ha BIiACYTHOCTi Yy UWHHOMY afMiHiCTpaTUBHOMY
3aKOHOAABCTBI 3aKPIiMAEHHA MUTaHHA NPO BifLIKOLYBaHHA MOPaNbHOI WKOAM 3a
BUYMHEHI afMiHICTpaTUBHi NpPaBONOPYLIEHHSA. 3a3HaYaeTbCA MPO B3aEMO3B'A30K
Mopani i npaBa Ta BiJOKPEMNIOETLCA MOpasibHa BiANOBIfaNbHICTb Bif NPaBoBOI.
PO3KpMTO NOHATTA «LWKOAa», «CyCnifibHa Hebe3neka». PO3MEXOBYETbCA MOpasbHa
i HemaiiHoBa BignoBifanbHiCTb. [lpoaHanisoBaHO 3MICT MOpaNbHOI  LUKOAM,
3aKpinneHuii B 3aKOHOAABCTBI  3apybiKHWX KpaiH. Ha OCHOBI 4YMHHOrO
afMiHICTPaTUBHOTO  3aKOHOfAABCTBA YKpaiHM 3'ACOBAHO  0OCTaBWHMW,  SKi
BUKJ/IOYaKOTb af|MiHICTpPaTMBHY BiANOBIfANbHICTb, WO CBifYMTb NPO BiACYTHICTb
BiAMNOBIAaNbHOCTI, B TOMY YMCi, i1 3a 3aBAaHy MOpasbHy WKOAY.

AHanisyroTbCA HOPMU KpPUMiHaNbHO-NPOLECYaNbHOr0 3aKoOHOAABCTBa YKpaiHu,
AKUMU Nepea6advacTbCa BiflIKOAYBaHHSA (KOMMEHCaLis) WKOAM NOTepnisoMy Ha
Oynb-AKiA  cTagil KpUMiHANbHOTO MPOBafXXEeHHS. BuKOpUCTOBYETbCA CyAOBa
npakTUka WoAo uboro. PO3rNSAHYTO MONMOXEHHS MPO MPUMMUPEHHS CTOPIH, Ha
NiACTaBi SKUX NOTepnina ocoba Mae MOXMBICTb NPUIAHATY PilLEHHS MPO BiAMOBY
Bi BifLIKOAYBaHHA MoOpabHOI LWKOAW £AK [0 MoYaTKy pUCAKKLIAHOro
NpoBa[KeHHS, TaK i Nif Yac oro BUKOHAHHA Ha Tiil Y iHLWIKA npouecyanbHii cTagil.
BusHaueHo nigctaBu BiAgnNoOBifanbHOCTI 3a 3aBfilaHy MopasbHYy LWKOAY, SKi
3akpinneni y LimsinbHoMy kofekci YkpaiHu.

3pobneHo BMCHOBKM NpO  BifWKOAYBaHHA MOTEPMINOMY MOPanbHOi LWKOAM
MalHOBOrO i HeMalnHOBOro 3MICTY, WO € OAHIEH 3 YMOB B YaCTUHI OHOBJIEHHS
aAMiHiCTpaTUBHOIO  3akoHofjaBcTBa  YKpaiHM. 3anpornoHOBaHO  aBTOPCbKe
BU3HAYEHHS MOHATTA BigLIKOAYBAHHA MOPaNbHOI LIKOAM.

KnioyoBi cnoBa: BiWwKoayBaHHS; MaiiHOBa LIKOAA; HEMaWHOBA LUIKOAA; MOpasb,
MopaJibHa BignoBifanbHiCTb.

Abstract. The article considers the issues of moral responsibility of a person guilty
of committing an administrative offense in Ukraine. It offers argumentative author's
vision of the possibility and need to consolidate a number of administrative-legal
norms with the aim of legal regulation of moral responsibility, both property and non-
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property. It analyzes the historical aspect of compensation for non-pecuniary dam-
age, as well as defines the conventions of the International Labor Organization,
which provide for compensation for damage suffered by the victim. Attention is
drawn to the fact that the current administrative law does not provide for the issue of
indemnity for non-pecuniary damage for administrative offenses committed. It is
noted about the relationship of morality and law and the moral responsibility is sepa-
rated from the legal one. The concepts of “harm”, “social danger” are disclosed.
Moral and non-personal liability are distinguished. The content of moral damage,

fixed in the legislation of foreign countries is analyzed.

On the basis of the current administrative legislation of Ukraine, circumstances have
been clarified that exclude administrative liability, indicating no liability, including for
moral damage. The norms of the criminal-procedural legislation of Ukraine, which
provide for indemnity (compensation) for damage to the victim at any stage of
criminal proceedings are analyzed. Judicial practice is used in this regard. The
provisions on conciliation of the parties, on the basis of which the victim has the
opportunity to make a decision to refuse to indemnify non-pecuniary damage both
before the beginning of the jurisdictional proceedings and during its execution at one
or another procedural stage, are considered. The grounds for liability for the moral
damage, fixed in the Civil Code of Ukraine are determined. Conclusions are made on
the compensation of the moral damage to the victim of property and non-property
content, which is one of the conditions for the updating of the administrative
legislation of Ukraine. The author’s definition of the concept of indemnity for moral

Creative Commons Attribution harm is proposed.

4.0 License

responsibility.

BCTYN

OfHuM i3 mos10KeHb, AKI 3aKpinsieHi B KoHcru-
Tynii Ykpainu (cT. 56) € npaBo JitoiUHU i rpoMa-
JSHWHA Ha BIJIIKOJLYBAaHHA 3a PaXyHOK JieprKa-
BU YU OpraHiB MiCLeBOr0 CaMOBpsAAyBaHHA Ma-
TepiaJibHOI 260 MOpaJIbHOI 1IKO/IH, 3aB/JaHOI He-
3aKOHHUMH pillleHHSIMU YU Ge3/isi/IbHICTIO Op-
raHiB Jiep»aBHOI BJIa/id, OpPraHiB MicLieBoro ca-
MOBpSI/IyBaHHS, IX M0Ca/I0BUX i C/IyKO0BUX 0CIO
Ipu 3JiCHEHHI HUMHU CBOIX NMOBHOBaXKeHb [1].
lla nmo3uuia 3akpimyieHa B [loctaHoBi [lieHymy
BepxoBHoro Cyay Ykpainu «IIpo 3acrocyBaHHA
KoncruTyuil Ykpainu npu 3ilCHEHHI paBoCy-
aas» Big 1 mucronaza 1996 p. Ne 9 [2].

B icTopuyHOMY aclieKTi po3rJ/saj MaTepiabHOIo
BiJilukoAyBaHHA 3a 4yaciB CPCP 6yB nepepbaue-
HUM HOPMAaTUBHO-NPAaBOBUMH aKTaMH, 0COOJIM-
BO l|e CTOCYETbCA 3aKOHOJABCTBA IIPO Ipaljo.
[Ipo BigmKOAYBaHHA MOpaJIbHOI IKOAU NOTep-
nisyiomy 3a yvaciB CPCP roBoputuh JOCUTBH MpoO-
6sieMaTu4yHO, GPAaKTUYHO Ll pi3HOBUJ, BiJAILKO-
JYBAHHA y JlepKaBi 3 KOMYHICTUYHUM peKUMOM
He NpaKTUKyBaBcs. Cepe/; YHCeNbHUX NOPYILIEeHb
NpaB JIIOJAUHU | TPOMaJITHUHA paJsgHCbKa CyZ0Ba
CUCTEMa, fIK [IPABUJIO, He IPUKMaJia pillleHb PO
BiZILIKOJlyBaHHS MOPAJIbHOI LIKOAW MOTEPIIiN
0C00i.

Section “Law”

Keywords: indemnity; property damage; non-pecuniary damage; morality; moral

B po3BHMHEHUX KpalHaX CBiTY NUTAHHA MaTepia-
JILHOTO BIJIIKOAYBAaHHA MOTEPIJIOMY 3aBJaHOI
HIKOAU TepefdadeHo psioM KoHBeHIid, mpu-
MHATUX MIiXKHApOJHOI OpraHi3alj€ewn mnpari
(MOIN). Ana npukniany:

1) KonBeHuis N2 12 «[Ipo BifuikoayBaHHS Bif
HelllaCHUX BUIIAJKIB y CyCIIJIBHOMY TrOCrojapc-
TBi» (1921 p.);

2) KonBeHuia Ne 17 «[Ipo BiamkoayBaHHSA npa-
I[iBHUKAM BiJi HelllJaCHUX BUMA/IKiB HA BUPOOHU-
TBi» (1925 p.);

3) KonBenuisi N2 19 «IIpo piBHi npaBa B 06s1acTi
BiZJLIKO/lyBaHHA  BiJi HeLJACHUX BUIALKIB»
(1925 p.);

4) KonBeHuia N¢ 42 «[Ipo BifmKogyBaHHS Y BU-
naZKy npodeciiiHoro 3axBoprooBaHHs» (1934 p.).

B 4MHHOMY aZiMiHICTPaTUBHOMY 3aKOHO/ABCTBI
YKpaiHM NUTaHHS BiAIIKOAYBaHHS MOPAJIbHOI
LIKOAU 32 BYMHEHI aJMIHICTpaTHMBHI NpaBoIIo-
pyLIEHHS 3aKOHOJABYOr0 3aKpilJieHHd He Ma-
10Tb. [Ipy BU3HAYeHHI NMOHATTA «INOTEPHIIUK»
3aKOHO/JIaBellb BU3HA€E 0Co0y, sIKid ajMiHicTpa-
TUBHUM IIPaBOINOPYLIEHHAM 3aloJiAHO Mopa-
JIbHY, $isuyHy a6o MaiHOBY miKoAy (cT. 269 Ko-
JleKcy YKpalHU Npo aAMiHICTpaTHUBHI NpaBoIo-
pyueHHs (gasni - KYnAll)). OgHo4acHo cT. 1 KY-
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nAll y mMpokoMy po3yMiHHI nepeabdadyae 0xo-
pOHy MpaB i cBO60/ rpoMajsiH. KoHkpeTusanis
3Micty cT. 24 KYnAIl cBifuuTh npo BiJCYTHICTb
cepeJ, BU3HAYEeHUX 3aKOHO/aBLeM BU/AIB a/IMiHi-
CTPaTUBHUX CTATHEHb MTOKAapaHHS 32 BUMHEHY /
3aB/laHy NOTePNiJIikd 0cob6i MopasbHy mKoay. He
BiJHOCUTBH 3aKOHOJAaBellb YKpaiHU BiJLIKOAY-
BaHHA MOpPAJIbHOI IKOJU 0 OCHOBHUX I JOJAT-
KOBUX aJIMiHICTpaTUBHUX CTSATHEHb (CT. 25 KY-
nAlIl).

CraTtTsa 40 KYnAIl nepenb6ayae iniie Bigukoay-
BaHHSI MaMHOBOI LIKOJAH, 3aloO/isiHOI rpoMajisi-
HUHY, NiATIPUEMCTBY, YCTAaHOBI abo oprasisaii.
OaHUM i3 icTOpUYHHUX PAKTIB 3 ILOTO NPUBOJY €
Yropa kHsa3s OJiera 3 BizanTiero (907 p.) mpo To-
pProBi BiIHOCHHH, B SIKik epejbadasocss MalHoO-
Be BiJUIKOAYBAaHHA 3aBJAHOI IIKOAU MOTEPIi-
JIUM BiJl 3JIOUMHY YU MOpPYIIEeHb, epedadyeHux
Yrojoto, npaBuJ TOproeux [3].

[Topsapok npoBa/KeHHs M0 BUKOHAHHIO IOCTA-
HOBH B YaCTHHI BiJILLIKOyBaHHS MalHOBOI 1LIKO-
au nepenbadyeHui ct.ct. 329, 330 KYnAIl [4].
JUCKYCIHHUMH [0 LbOTO0 4Yacy 3a/UIIATbCA
MUTAHHS, SKi NOB’sI3aHi 3 TJIlyMayeHHsSM IOHSIT-
TA «MOpaJibHa WIKOAA» Ta Il BIALIKOAYBAaHHA B
TUX 4YM iHIIKX po3Mipax. Bce 1e 06ymMoBuUJIO aK-
TYaJIbHICTb MOJaHOI0 JOCAI/PKEHHS, BUSHAUYNJIO
JI0r0 TeMy Ta METY.

BoaHovac BapTo 3a3HAYUTH, 1110 TEOPETUYHI Ha-
MpaL0BaHHA 111040 MOPaJIbHOI BiZiIOBiAAIBHOC-
Ti 32 BUMHEHHHA aJIMiHICTPAaTUBHUX IPABONOPY-
LIleHb MalTb MicClle B HAyKOBUX Ipaldx
B. ABep’siHoBa, lO.butsaka, 1. ToJsiocHiyeHKa,
€. llonina, M. KoBasiBa, T. KosioMoenp, B. Koana-
K0Ba, B. KpaBuyka, O. Ky3pmeHko, O. Ky3HeL0B0],
C. ChuBky, M. TuineHka, I0. llleminyyeHka Ta iH-
X,

TomMy mMemorw cmammi € aHaJli3 CyTHOCTiI Mopa-
JIbHOI BiANOBiZla/JIbHOCTI (MalHOBOI i HeMalHO-
BOi) 32 BUMHEHHs aJMiHICTpAaTUBHUX MPABOIIO-
pyllieHb Ta 3alpONOHYBATH UUISAXH 11 BJOCKOHA-
JIEHHS.

PE3YJIbTATU AOCNIAKEHHA

[Ipo6sieMr Mopa/ibHOI i TpaBOBOI BiZAMOBiAAIb-
HOCTI TicHO MoB’si3aHi MiXK C06010 K B iCTOpHY-
HOMY, TaK 1 B COLliaJIbHOMY acneKkTax. 3a CBOIM
3MIiCTOM MoOpaJib i NpaBO BiApPi3HAOTHLCA OJHE
BiJl OIHOTO, aJle 1ie He 03HA4agE, 1110 BOHU € CyIe-
PHUKAMH MiX 06010, BIAMIHHICTb Mi>k HUMH T10-
JISITA€ B Pi3Hil OLiHI OJAHUX | TUX cCaMUX QaKTiB

Section “Law”

MOBeJiHKU J0AuHU [5, c. 383], w0 BIiiMBae Ha il
JlOJII0 Ta Oy TTSI.

B3aeM03B’A30K MiXK MOpaJl/II0 i IpaBOM CIpUSIE
YIOPAAKYBAHHIO CYCIIJIBHUX BiJITHOCUH, ITI03UTHU-
BHOMY BILJIMBY Ha OCOOHUCTiCTb, pOPMYBaHHIO Y
rpoMaJfaH HaJeXXHOI MOpPaJIbHOI i MPaBOBOI KY-
JIbTYpH, NpaBocBigoMocTi [5, c. 380]. Bkazanuiu
B3a€MO3B’I30K MOpaJli i NpaBa 3aJIeXKUTh:

1) Bixg piBHA MacoBOi MPAKTUYHOI CBiZJOMOCTI
rPOMAJIAH NIPU BUPILIEHHI TUX YU IHIIUX CUTYya-
i (rpoMaZiCbKMX, BUPOOHUYUX, OCOOMCTUX Ta
iHIIKX);

2) BiJ CBiJOMOr0 CTaBJIEHHS KJIACIB, COLia/IbHUX
rpyn abo 0CoO6MCTOCTi 10 BUMOT CYCIiJIbHOI He-
06xiHOCTi, TPOMaJICbKOr0 000B’SA3KY, COLliaJb-
HUX 3aB/IaHb, HOPM i LIiHHOCTEH [6, c. 600].

Cy4acHi nigxoau y BU3HAYEHHI NMOHATTS «MOpa-
Jli» B gKOCTi 1I OCHOBH, B6a4yalOThb CBOOOJY JItO-
JIMHY, fIKa IOBUHHA MOEAHYBAaTH B COOi yXOB-
HICTb, BUCOKY CYCHJIbHY CBiJIOMICTb, @ TaKOX
OJIMH i3 Croco6iB peryJitoBaHHS NOBEJiHKH JII0-
JIUHU Y CYCHIJIbCTBI 3a JONOMOIOK YCTaJIeHUX
npunucis [7, c. 556].

[loHaTTss «cBoGOJa», SIK OJHA i3 KaTeropiu
IOPUCHIPYAEHILi], € AUHAMIYHUM, OCKIJIbBKM HOr0
OCHOBa3, K BBaxkae A. PomaHOBa, 30cepexeHa
Ha iHTepecax, UiJIAX, NPAKTUL AiAJILHOCTI JItO-
ZvHH [8, c. 165].

JlianeKTU4YHa €HICTh IHAMBIAYa/IbHOIO 1 CycIi-
JILHOTO Yy CBOOOJi JIIOAWHMU, Nepedadae peasti-
3anito (BiAlKoAyBaHHsA) ii moTpeb sk MaTepia-
JIbHUX, TaK i MOpaJIbHUX.

Bigokpem/sieHHI MOpaJ/IbHOI BiZIIOBIa/IbHOCTI
Bifi MpaBoBOi Nepej6ayae BU3HAYEHHS MeX
000B’sI3KiB, 3JATHOCTI JIIOAWHU /10 iX BAKOHAHHS],
a TaKoXX YMOB II HEBHHYBATOCTi YW BHHH [9,
c. 103], mo cTBOpIOE YMOBHU JJIsI MOPaJIbHOI Bif-
noBifiasibHOCTI. [loBeJliHKy 0coOHM c/ifi po3rJis-
JlaTU caMe Ha MOYaTKOBIM CTa/il, [0 CIPUSITHME
SIK PO3YMIHHIO, TaK i BU3HAaYE€HHIO XapaKTepy ii
Zlil Ta KiHI|€BOT'O pe3yJ/IbTaTy.

XapakTepUCcTHKa i 0COOH 3 Mo3ullii ii Mopasib-
HOl BiJIMOBiAA/JILHOCTI 3a/IeXXUTh BiJi CBO60OU
JIIOJVMHU | TPOMAJIIHUHA, BiJi BJACTUBOrO JJis
0COOM eJieMeHTa COBICTi, BiJi ycBigomsieHHS
000B’sI3KIiB TepeJ] CYyCHiJIbCTBOM COLliaJIbHOIO
rpyIol0, KOJIEKTUBOM, CIM’€l0 i, BpelITi peuir,
nepeJ, co6010.

Y3arajibHeHe po3yMiHHA MOpaJIbHOI BiJNOBiJa-
JIBHOCTI Ha BigMiHy BiZi nMpaBOBOl BiANOBiJa/Ib-
HOCTI MOHa IO3HA4YWUTH, AK — IHAUBIAYaJbHY
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SIKICTb 0CO0M, CyThb SIKOI MOJIATAE y PO3yMiHHI i
YCBiJIOMJIEHHI MOpaJibHOI MOTpPedbu [0 AOTpHU-
MaHHf ICHYHOYMX B CYCHIJIbCTBI COLia/IbHUX
HOopM. HeoTprMaHHA K cOLia/IbHUX, TaK i Ipa-
BOBUX HOPM, Y JJAHOMY BUIIQIKy aIMiHICTpaTUB-
HO-TIIPaBOBUX, CBIlUUTHb NPO HAABHICTb IMpPOTH-
NpaBHUX Jid 4 0e3/lisl/IbHOCTi, pe3yJibTaTOM
SIKHUX € IIKO/ia MOPaJIbHOTO, Gi3UYHOT0 Ta MaTe-
piaJIbHOrO 3MICTY.

3araJibHOTeOpeTUYHe PO3YMiHHSA WKOAU (M0JIb-
cbke - szkoda, Big ;aBHbOHIMenbKOro — SKADO -
BTpaTa, 30MTOK), NOSICHIOETbCA Y popMi 3MeH-
IIeHHA ab0 3HHUILEeHHA MaWHOBOI, HEMalHOBOI
yy iHwoi ¢opmu notepmisoro [10, c. 1000]. Be-
JIMKUM TJIyMa4yHHUM CJIOBHUK Cy4acCHOI yKpalHChb-
KOI MOBH /10 IOHATTS UIKOJU BiJHOCUTb 30UTKHY,
BUTpPATH, HEMPUEMHOCTI TOLLO, 1110 € HACTIAKOM
AKUX-HeOyAb Aid, yuuHkiB [11, c. 771]. [ocni-
JDKYIOUM NOHATTSA aZMiHICTPaTUBHOI'O PaBOIIO-
pPYLIEHHS], MOr0 O3HAKU Ta WPUAUYHHUU CKJIAZ,
MU 3BepTaJIi yBary Ha 0CO6JIMBOCTI TJIyMayeHHs
TepMiHa «CycniJibHa Hebe3IeKay, 110 MOB’3aHO
3 MOro JIHIBICTUYHHUM 3HAaYeHHSM «HeOe3Ied-
HUH» — a 3HAYUTDh «WKigauBun» [12, c. 49]. Cuig,
3a3HAYUTH, L0 LIKO/A € HEBI/JI EMHOIO YaCTHHOIO
KOXKHOT'O MpPaBONOPYIIEHHS. XapaKTep IIKOAU
MO>KHa pO3pI3HATU 3a 00'€KTOM, po3MipaMu Ta
iHIIMMM O3HaKaMU MPABOMOPYUIEHHS, SKe 3aB-
K1 Hece B c0o6i colliasibHy mikoay [12, c. 50 ].

@axiBeup T. 0. KosioMoenp, aHani3yroun MOHAT-
TS, 03HAKHW aJ]MiHICTPAaTUBHOI'O MPaBOINOPYLIEH-
Hf], NPOIIOHYE HAa OCHOBI iCHYIHOYMX pIiBHIB y3a-
raJlbHeHUX 3HaHb MPO aJMiHICTPaTUBHUHU MNpPO-
crynok (I. FonocHivenko, €. logiy, I. Knounive-
HKO, B. Kosmmakos, A. Kom3wk, 0. Ky3abMeHKO Ta
iH.), mopy4 i3 cycnizibHOIO He6Ge3neKow po3rJs-
JaTH 1 CyCNUJIBHY LIKIJAJIMBICTb BiJi afMiHIiCTpa-
TUBHO-KapHUX [Iili, IKi CTBOPIOIOTH 3arpo3y abo
3ano/iTh UIKOY 00'€KTaM aZMiHiCTPaTUBHO-
npaBoBoi oxopoHH [13, c. 281]. llepeniueHi ese-
MEHTH MOHATTS IIKOJAMU JIUIIE YMOBHO MOXHA
BiJIHECTHU 10 KaTeropil «MopasibHa (HeEMailiHOBA)
IIKOJIa» 33 BUHATKOM €eJIeMEHTa «HENPUEM-
HICTb», CYTHICTb IKOT'0 MOJIATAa€ B iCHYBAHHI I10-
Jlif, BUMAJKiB, 0OCTABHH, 1110 BUK/JIHUKAIOTH IO-
YyTTS1 HEB/IOBOJIEHHS, HE3PYYHOCTi, MPUKPOCTI
[11, c. 425], w0 TakoX He B MOBHIN Mipi xapak-
TepU3y€E 3MICT MOPAJIbHOI LIKO/U.

Cu1ify 3ayBaXKUTH, 1110 PO3MEXKYBaHHSA MOpPAJIbHOI
| HeMallHOBOI IIKO/AU Nlepe/i0a4yaE HACTYIIHE:

1) MopanbHa IWIKOAA BiJl aJMiHiCTPaTUBHOTO
NpaBOINOpYIIEHHS MOXe OYTH 3aBJaHa K (is3u-
YHil 0C006i, TaK i PUAUYHIN 0co6i (HampHUKJIAZ,

Section “Law”

HeraTyMBHA, HempaBAuBa iHpopMalisd mpo [is-
JILHICTb OpUAUYHOI 0co6u). JIMCKpelinHuMHU
0Py 1IbOMY 3a/JMIIAKTbCI MOpasbHi i ¢i3uyHi
CTpaXXAAHHS HOPUAMYHOI 0cOoOM, Xo4a II mpej-
CTaBJIIOTb yIIOBHOBAXKEHI Ha 1je pi3nyHi 0coby;

2) HeMaKWHOBa LIKO/Q, K pe3y/IbTaT BUNHEHOTO
aZIMiHICTPaTUBHOI'O IpPABOINOpYILIEHHA B 3HayY-
Hil Mipi CTOCY€TbCA IOPUANYHOI 0COOH, AKIH 3a-
BZIaHO NPUHUWKeHHA 11 AJI0BOI pemnyTaliii, mocd-
raHHs Ha 1l Ji/IbHICTb nepejbadyeHy YMHHUM
3aKOHO/IaBCTBOM;

3) [0 iHIIMX Pi3HOBU/IB MOHATTS IKOAU MOKHA
BiIHECTH «MaTepiaJbHy LWKOAY», IK IpAMY, AiH-
CHy IIKOJy, 10 3aBJlaHa BiHOCUHaM y cdepi
npar.

Jlel11o B iHIII¥M MUIOIIMHI 3MiCT MOpaJ/IbHOI HIKOAHX
3akpimieHo y LluBinbHOMYy Kozekci Pocikicbkoi
@epepaii. Ili MaTepialbHOW IIKOAOK PO3Y-
MilOTh MOpaJibHi 260 Qi3UyHi CTpaXkAaHHs, BYU-
HeHi AisMU (6e3isI/IbHICTIO), 1[0 MOCATalTh Ha
HaJIEXXHI rpOMaJISHUHY BiJi Hapo/»KeHHs abo B
CUJIy 3aKOHY HeMarTepiaJbHi 6s1ara (PKUTTS, 3/10-
poB’s, TiiHiCTb 0cobH, AioBa penyTallisi, HeJ10-
TOPKAHHICTh MPHUBATHOTO >KUTTs, 0COOUCTA i Ci-
MelHa TaEMHHLA) abo mopyyBaHi ii 0cobUcTi
HeMaWHOBI MpaBa (IIpaBO Ha KOPUCTYBaHHS CBO-
iM BJIaCHMM iMeHeM, IPaBO aBTOPCTBA Ta iHIII
HEeMaKlHOBI MpaBa y BiJNOBIAHOCTI i3 3aKOHaMHU
IIpO OXOPOHY IIpaBa Ha pe3yJIbTaTU IHTeJIeKTya-
JIHOI ZIifl/IbHOCTi 260 Ha MOpYILIeHHSI MallHOBUX
npaB rpoMa/iiHUHA).

YuHHe agMiHiCTpaTUBHE 3aKOHOAABCTBO YKpai-
HU cepesi 0OCTABHH, 1110 BUHUKAIOTh MPU BYM-
HEHHi a/iMiHICTPAaTUBHOIO NPABONOPYIIEHHHA
nepej6adyae ypaxyBaHHs yMUCHUX (cT. 10 KY-
nAll) Ta BuMHeHUX 3 HeobepexxHocTi (cT. 11 KY-
nAIl) npoTUNpaBHUX ik YU O€3AiSJIbHOCTI, 1110
CIPUYMHUIMA HACTaHHA WKIJJIUBUAX HACTIJKIB.
[Ipo BiACYyTHICTH BiANIOBIJA/IBHOCTI, B TOMY 4YHC-
Jii, ¥ 3a 3aB/laHy MOpaJIbHY LIKOJY CBiZjYaTh 06-
CTaBMHH, 110 BHUKJ/IOYAKTb aJMIiHICTPAaTUBHY
BiAnoBiganbHicTh (cT. 17 KYnAIl) B ymoBax
KpaiiHboi Heob6xifgHOCTi (cT. 18 KYnAIl), konu
Hebe3rneKa aJMiHiCTpaTUBHO-/IeJIIKTHOTO MOCS-
TaHHA € peasIbHOI Ta JiMCHOIO, a il YCyHeHHS
BUMarae 3aloJifAHHA LKOAM, SKa € MeHI 3Hau-
HOI0, HiXK BiiIBepHeHa 1ikKoa. Ctatta 19 KYnAIl
nepefbayae, KO 0ocoba 3amojisijia mocsraro-
YOMY IIKOAY B CTaHi HeoOXi/JHOI 060poHM 6e3 11
NepeBUIleHHS, TO MUTAHHA NOpo II BIAWIKOAY-
BaHHS, 4K IIpaBUJIO, He BUHUKaE. Heo1iibHUM €
Bi/ILIKOYBaHHS1 MOPA/IbHOI LIKO/AU 0CO0010, IKa
Jlisiaa B ctaHi HeocyaHocTi (cT. 20 KYnAIl).
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JNUCKYCIHHMMU 3aJIMILAI0THCA NTUTAaHHSA BiJJLIKO-
AYBaHHA [OTEPHiJIOMy 3aBJaHOI MOpaJbHOI
mkoAu. lle crocyeTbcsa BUAY (MOpasbHOTrO, Ma-
TepiaJIbHOT0) BiJILIKO/yBaHHSI Ta MOT0 pO3Mipy.
B Konsenuii «IIpo 3axucT npas JIIOAWMHU | OCHO-
BOIOJIOXKHUX CB060» Bijg 17 sunHa 1997 p. €
KOHKpeTHa BUMOra IIpo Te, L0 «3a CyA0BOI I10-
MUJIKK 0C00a 0/IeP>KY€E BiILIKOAYBAHHS 3TiJIHO i3
3aKOHOM a60 MPAKTUKOIO BiZIMOBIJHOI Jlep>KaBU»
[14, c. 38], 3 TuM, 1106 OTEpHiNa 0OCO6a OTpPUMa-
Jla cipaBeJivBe 3a70BoJieHHs (cT. 41) [15].

AHaJli3 OKpeMHUX 3aKOHOJaBYUX aKTiB B YaCTHHI
BiIKOyBaHHA 3aBJAHOI WIKOAW CBIAYUTH, L0
3aKOHO/IaBellb B TiM UM iHILIIK Mipi nepeabdadae
NpaBOBe pery/BaHHSA LbOro nutaHHsA. B. Kpa-
BUYK TAKOX BBaXKa€, 1[0 B YKpaiHi € AOCTaTHSA
npaBoBa 6a3a /i BiAIIKOAyBaHHS IIKOJH, 3a-
B/IAHOI OpraHaMu Jep>KaBHOI BJIaZy, MiCLEeBOro
CaMOBpsIlyBaHHS Ta iX MOC3JIOBUMHU 0COGAMHU
[16, c. 35].

[[ikaBor0 3 LbOrO0 NPUBOAY € CHUTYyaLllid, KOJU
0c00a, IKa BUMHUJIA aIMIHICTpaTHBHE N1PaBOIIO-
pyLIeHHS, KpiM nocaZjoBoi 0co6H, 3BiIbHAETHCS
Bi/Zl aAMiHiCTpaTHUBHOI BiAIOBIAAJBHOCTI 3 Nepe-
Jayero MaTepiasiB Ha po3rJida[ rpOMajCbKOL Op-
raHisarnii abo TpygoBoro kosekTuBy (cT. 21 KY-
nAll) 3 ymMOBO, 1110 0 0COOM JOLIJIBHO 3aCTO-
COBYBAaTH 3axiJj FpOMaZiCbKOro BIUIMBY. B naHin
CUTYyaLil MOXXe BUHUKHYTH IIUTAHHA 31 CTOPOHU
IIOTEPIJIOro Mpo BiAWIKOAYBAaHHA MOpPaJIbHUX
30UTKIB, 1[0 CIPUYUHUJIMA HENPUEMHOCTI, HEB-
JIOBOJIEHHA YM CTPaX/JaHHS, a TAKOXX 0OMeXeH-
HSl XKUTTEAISI/IBHOCTI MOTEPMIZIOro — NOBHOI abo
4aCTKOBOI BTpaTH 3JATHOCTI 0 €aMO0OGCIyro-
ByBaHH#, IlepeCcyBaHHs, CIIJIKYBaHHH, HABYaHHH,
KOHTPOJIIO 3a INOBEJIHKOK Ta 3HAaYHUM 3MEH-
LIEHHSM 00CATY TPYZO0BOI JiSI/IBHOCTI, 3HUKEH-
Hs kBastidikaril.

My BBaKaEMoO, 110 NMPH 3BUIbHEHHI 0COOH Bif
aZAMIHICTPAaTHUBHOI BiAOBIJAAJILHOCTI IIPYU MaJlo-
3HayHoOCTi mnpaBonopyueHHs (cT. 22 KYnAll)
IIUTAHHA PO BiALIKOLYBaHHA MOPAJbHOI LIKO-
M, SIK IpaBWJIO, He BUHMKaE. Tak, YuHHUU KY-
nAll nmpaBoBuil craTyc moTepmijsioro (cT. 269)
XapaKTepusye, sIKk 0coby, fAKiA afgMiHicTpaTUB-
HUM I[PaBOINOPYLUIEHHAM 3allOAiAHO MOpaJIbHY,
¢iznyHy ab6o MaliHOBY HIKoAy. Cepes, yYacHUKIB
aIMIHICTPaTUBHOIO TNPOBAa/PKEHHA 3aKOHOJa-
Bellb Nepejbayva€e BiAIIKOAYBaHHS BUTPAT (fK
IpaBMUJIO y TPOIIOBiK ¢popMi) 3a yyacTb B aiMiHi-
CTpaTHBHOMY NMPOBA/’KeHHIi Mo crpaBi (CBigok —
cT. 272 KYnAll, ekcniept - cT. 273 KYnAll, nepe-
K1azad — cT. 274 KYnAll).

Section “Law”

AnMiHicTpaTMBHEe 3aKOHOAABCTBO Pocilicbkoi
®epeparii B cT. 4.7 KnAll PO MicTUTh nosioxeH-
H#, 1110 OJHOYACHO 3 BiIIKOAYBaHHAM MalHOBOI
LIKOAU 3a BUYMHEHe aJIMiHICTpaTHBHE IPaBOIIO-
pylleHHs nepejibaya€e BiAlIKOAYBaHHSI MOpaJb-
Hoi mKoau (1. 3 cT. 4.7). Cnopu npo Bifgumkoay-
BaHHA LIKOAHW, 3alOAifAHOI aAMiHICTPaTUBHUM
[PAaBONOPYLIEHHAM PO3IJIALATBCA CYLOM Y
NOPSAKY IMBIJIbHOT'O CyA04YUHCTBA [17].

KpuminanbHO-nipoLiecyasibHe ~ 3aKOHO/ZABCTBO
Ykpainu nepeznbaydae BiIIKOAyBaHHSA (KOMIIEH-
calilo) IKO/AU NOTEePNiJIOMy Ha OyAb-sKil cTafil
KpuMiHa/ibHOro npoBaxeHHs (ct. 127 KIIK
Ykpainu), mo 6e3 CyMHiBy € 3aXMCTOM IpaB IO-
Tepmijiol ocobu 3i ctopoHu AepxxkaBu (cT. 130
KIIK Ykpainu) [18]. [naa npuknaagy, Crapo-
Cambipcbkuil cyn JIbBIBCbKOI 00./1aCTi, po3rJis-
JIlal04yy CIpaBy NMpPO NOpPYILIEHHS MpaBUJ MapKy-
BaHHS aBTOMOO0i/f, rajbMiBHa CUCTeEMa SIKOTO
Oysia HecnpaBHa, BHACJiJOK 4Oro aBTOMOOIIb
B'IXaB y HaMeT 3 TYpUCTaMH i 3aB/laB CMepTeJlb-
HOI TpaBMHU 26-TH pPiYHIM KiHLi, NPUHAHSAB pi-
IIEHHS, B IKOMY 3000B’s13aB BUHHY 0CO0Y CIlja-
TUTU Cy[OBI BUTpaTH Ta KOMIEHCyBaTH Mopa-
JIbHY IIKOAY 6aTbKaM JIOHbKH, fIKa 3aTUHYJIa, B
po3Mipi o 250 TucS4 rprBeHb KOXXHOMY NOTep-
HiJIOMy, @ TaK0X BUIJIATUTHU MOPAJIbHY ILIKOAY
e 0JHOMy noTepnizioMmy B po3mipi 150 Tucay
rpuBeHb [19].

BaXXJIMBUM € MOJIOXKEHHS, 3aKpiljieHe y CT. 46
KpuMiHa/bHOTO KOAEKCY YKpalHU NPO MOXKJIU-
BiCTb NPUMHUPEHHS BUHHOI 0COOU 3 MOTEPMiIUM
[20]. IpuMupeHHs1 cTOpiH y mpoueci aJMiHicT-
paTUBHOIO NpPOBaKeHHA NepenbayeHo Kogek-
COM aJIMIHICTPAaTUBHOI'O CYJOYUHCTBA YKpalHU
LIJIIXOM YKJIaZIleHHS MHUPOBOI YTroZiy MiX CTOpO-
HaMH BUKOHAB4YOI'0o IpOBa/XeHHd. Muposa yro-
Jla B JAHOMY BUIIaZIKy MOXK€e CTOCYBaTUCH JIULIE
npaB, CBO6O/, iHTepeciB Ta 060B’A3KiB CTOpIH i
npejMeTa aJjMiHiCTpaTUBHOro no3oBy (cT. 189-
191 KAC Ykpainu) [21].

Po3r/IgHyTi I0JIOXKEHHA CBi4aTh, 110 [oTepIiia
0c06a Ma€ MOJIUBICTb IPUMHATH pillleHHs PO
BiZIMOBY BiJi BiZJILIKOJyBaHHA MOPAJIbHOI LUKOAU
SIK 10 IOYATKy HOPUCAUKLIAHOTO IPOBa/»KEHHS],
Tak i miJ yac Moro BUKOHAHHS Ha Tid 4M iHIIIA
NpoLecyaJbHiM cTazil.

[Ipo mifcTaBy BiAOBIAAJIBLHOCTI 32 3aBAAHy MO-
pasIbHY LIKOAY MOBa HJe y cT. 1167 LuBisibHOrO
KOJleKCy YKpalHU. 3aKOHOZaBelLb 3aKpilluB Y
JlaHiA CTaTTi HACTYIHI MiCTaBy BiAIIKOAYyBaH-
HS MOpaJIbHOI LUKOAM [22]:
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1) 3anoaisiuHA $i3uyHiN ab0 WPUAUYHIN 0COb6i
HENpaBOMIpHHMMHU PillleHHSIMU, JisIMU YU Oe3[i-
AJIBHICTIO WIKOAMW 3a HAABHOCTI BUHU IPABOIO-
PYLUIHHUKA;

2) SKIO0 WIKOJA 3aB/JlaHa KaJilTBOM, iHIIUM
YIIKOJP)KEHHSIM 3/10pOB’st abo cMepTio (i3nyHOI
0Cco0OU BHACIIZOK Ail xkepeJia migBUIIEHOI Hebe-
3IMEKH;

3) AKIIO KO/l 3aB/laHa BHACJIIIOK HE3aKOHHO-
0 3aCy/PKEeHHS;

4) AKLO LIKOJAA 3aMo/isiHa BHAC/IIIOK HE3aKOH-
HOTO NPUTATHEHHS [0 KPUMIHAJBLHOI BiJANOBIi-
JANbHOCTI;

5) fIKI[0 HE3aKOHHO 3aCTOCOBYBaBCs 3amo0ix-
HUM 3axiJi, He3aKOHHE 3aTpPUMaHH${, HE3aKOHHe
HaKJaJleHHAd aJMIiHICTpaTUBHOI'O CTATHEHHA Y
BUIJIAZi aJMiHICTpaTUBHOrO apelmTy abo BH-
NpaBHi po6OTH.

[Ipo couiabHUM 3aXWCT Ta BiAKOAYBaHHSA
IIKO/IM, 3al0/lisTHOI KHUTTIO, 3J0POB’I0 Ta MalHy
BHAC/IIOK Ha/I3BMYalHOI cHTyalii abo mnpose-
JIeHHSM po6iT i3 3anobiraHHs Ta JikBigauii ii Ha-
caigkiB MoBa He y Kojiekci IMBIIBHOTO 3aXUCTY
Ykpainu (1. 6 cT. 21) [23].

Kozmekc ToproBoro mopernsiaBcrBa YKpaiHU Ma€
po3gin IX «HaazBuyakiHi MOpChKi MoJii», B KO-
My Mepei0ayeHO BiJIIIKOAYBAaHHS 30UTKIB Bij
3iTKHeHHs cyfeH (ruzaBa III), Bix 3abpysHeHHs
(rnaBa IV) Ta agepHoi mwkoau (rsiaBa V) [24].
3BUYaKHO, 10 KpiM BiJUIKOAYBaHHA 3aBJaHUX
MaTepiaJibHUX 30UTKIB, 3aBXKAM Ma€E Miclie BiJl-
LIKOZYBaHHA MOpasibHOI LWIKoAU. Cepell O3HAK,
AKI XapaKTepu3ylTb [ii MoTepnisioi ocobu Bij-
HOCHO NPUMHATTSA pilleHHd NPO BiJUIKOAyBaH-
HA 3aBJAHOI WOMY NPOTHUIIPAaBHUMH JiSIMU YU
6e3/is/IbHICTI0O MOpaJ/IbHOI KO, BaXKJIUBE Mi-
Clle 3aliMa€e MOTHBAIlisl MOro MmoBeJiHKH. SKIo
MaTepiaJIbHUM acleKT BiJILKO/yBaHHA 3aBaHOl
IIKOAM Ma€ JOCTaTHbO YiTKe BU3HAYEHHA Y
KpPUMiHaJIbHOMY 3aKOHOJABCTBI B SKOCTI MeTH
KPUMIHAJILHOTO TOKapaHH4, TO a/IMiHICTpaTUB-
He 3aKOHO/JaBCTBO YKpalHM cepeJ, 3aBJaHb, 3a-
kpinyienux B KYnAIl (ct. 1), MopasibHe BiJjlIKoO-
JlyBaHHSl 3a BYMHEHe NpPaBOIOPYILIEHHS He Ile-
penoayae [4]. [nsa nopiBusHHS, B Kopekci Typk-
MeHil Ipo aZMiHiCTpaTUBHI IPaBONOPYLIEHHA B
AKOCTI MeTH aAMIHICTpaTUBHOI'O IIOKapaHHA
nepesbayeHa 3ab60poOHaA 3aNofissHHA IKOAU Ai-
JIOBiM pemnyTauii opuauyHoi ocobu (cT. 40) [25].
[lix MeTor y OGi/bIIOCTI BUMaJKaxX pO3yMilOTh
ySIBHUH 06pa3 BiJJUIIKO/AyBaHHS, IK pe3yJIbTaT,

Section “Law”

Jl0 IKOTO MparHe MOTepPIiIMK, a TAKOXK UOro ysi-
BJIEHHSI MPO MaWOyTHI HaCHiAKH, sKi MOBUHHI
HacTaTu AJs TOro, 106 BifHOBUTHU (YCYHYTH,
NOJIETUIMTH, NOKPALIUTH, 3HATH Ta iHIIE) KOro
MOPQJIbHO-TICUXOJIOTIYHUMA CTaH, a TaKOX aBTO-
pUTET, AIJIOBY penyTallilo y CyCliJIbCTBI, KOJIeK-
THBI, CiM'I Ta iHILIOMY Cepe/I0BHILL.

MoTuBHM NOBEAIHKY, AKUMU KEePYETHCA NOTEpIi-
Jla 0c06a Mpy NPUUHATTI pilieHHd PO MopaJsb-
He BIJIIIKOJyBaHHA 3aBJaHOI LIKOJH, B IepLly
Yyepry, CTOCYHOTbCA 3aXUCTY 1I KOHCTUTYLIMHUX
npaB, CBOOO/, i 3aKOHHHUX iHTepeciB Bij, MPOTH-
IpaBHUX MnocAraHb. Pasom 3 TUM, Cidif
naMm’siTaTy, U0 iCHYIOTh TaK0X HU3bKi KOPUC/IU-
Bi Ta iHILII MOTUBY, CIPAMOBAHI Ha JOCATHEHHS
MoOpasibHOI (MaTepiasibHOI / HeMaTepiaJbHOI)
KOMIIeHCcallil 3a 3aMnofisiHy NOTepPIiIOMY LIKOAY
Ha YCyHeHHsl CTUrMaTu3alii ocobu («cTurma» —
BiJl rpelbKOro stigma - KjeWMo, MJsiMa), W10
BIIJIMUBAE Ha [OBEJIHKY OTEPIIJIOrO i CTaBJIE€HHA
J10 HbOT'0 3i CTOPOHHY OTOYYHUYOr'0 Cepe0BUILA.

KopuciuBur MOTUB NOBEJIHKHA MOTEPIIJIOTO €
OZIHUM i3 CUJIbHUX NICUXOJIOTIYHUX MOAPA3HUKIB,
110 CIIOHYKA€E 0coby peasisyBaTH MpaBoO Ha Bif-
IIKO/IyBaHHs 3aB/IaHOI il MOpa/IbHOI KO H.

BUCHOBKU

B siKocTi rinoTe3u Mo)kHa 3a3HA4YMTH, 10 Bijii-
KOZlyBaHHA TNOTEPIIJIOMy MOpPAJbHOI ILIKOAU
MalHOBOI'0 i HEMAaWHOBOI'O 3MICTy, € OJHI€EI0 3
YMOB B YaCTUHI OHOBJIEHHA aJMiHICTPaTUBHOI'O
3aKOHO/J|aBCTBa YKpaiHH, COPSAMOBAHOrO Ha 3a-
XUCT MpaB, CBOO0/I, 3aKOHHUX iHTepecCiB JIIJUHU
I rpoMazgaHuHa. BigkoayBaHHA 3aBAaHOI I10-
TEPIIJIOMY MOpaJIbHOI IIKOAU 3aJUIIAETHCH
npo6JieMolo, sIKa MOB’si3aHa i3 BJOCKOHAJIEHHAM
YUHHOTO aJMIiHICTPAaTUBHOIO 3aKOHOJABCTBa,
JOCJIIIPKEHHAM IICUXO0JIOTIYHOIO CTaHy IoTepIi-
3a/IMIIAETHCA MUTAHHA CTaBJIEHHS CYCIIJIBCTBA |
Jlep>KaBU He Jivlle [0 BUYMHEHUX IMPaBOINOPY-
LIeHb, ajie U /10 BiJHOBJIEHHS NOPYLIEHUX MPaB
JIIOJUHU LUIAXOM BiJIIKOLYBaHHA MOpPAJIbLHOL
LIKOJH, fIKe y 3araJlbHOMY BUIVISAZII MO>Ha BU-
3HAYUTHU K CUCTEMY 3aXO/iB IIPaBOBOT0 3MiCTYy,
10 TepefdavyalTb BiJHOBJIEHHSl MOPYILIEHUX
1I0/10 MoTepmisiol 0co6u mpaB, CBOOO/ i 3aKOH-
HUX iHTepeciB MallHOBOTO i HEMAaWHOBOTr'O 3MicC-

Ty.
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AHoTauifa. Y cTaTtTi po3rnsHyTO 0COGAMBOCTI KOMMNEKCHOro migxomy Ao
(opMyBaHHS HaBMYOK BXWBAHHA HOBMX JNIEKCUYHUX OAWHUUDL Y CTYAEHTIB
CMOPTUBHOIO OCBITHbOrO 3akflagy Ta 0OpYHTOBaHE BMKOPMCTAHHA Nij yac
HaBYaHHA cnewianbHOro KOMMEKCy Bnpa., CNPSAMOBAHOr0 Ha (OpMyBaHHS
NEKCUYHMX HaBUYOK i3 KOMYHIKATMBHOK CNPAMOBAHICTIO ANA NiABULLEHHSA
MOBJIEHHEBOI KOMMeTeHLil CTyAeHTiB. HagaHOo npuknagyu cy4yacHuWx Brpas,
CNpPAMOBaHUX Ha (OPMYBaHHA JIEKCMYHMX HABMYOK 3rigHO 3 eTanamu
(hopMyBaHHA HaBMYOK.

PesynbTat npoBefeHOro eKCrepuMeHTy BKasylTb Ha Te, WO Y CTYAEHTIB
eKCcrnepuMeHTanbHOI  rpynu cTana MOMITHOK  TeHAEeHUif  BUABJIEHHA
MOBJ/IEHHEBOI iHiLjaTMBM Ta iHTepecy A0 Ppi3HWX TuNiB poboTn 6e3
CTUMY/IOBaHHA B HUX aKTUBHOCTI. [iACYMKOBI AaHi NOCTeKCnepuMeHTanbHOro
TECTyBaHHSl CBifuyaTb NPO Te, WO 3anporoHOBaHUA KOMMNEKC BMpas,
CNpsIMOBaHMN Ha (OPMYBaHHA HABMYOK BXMBAHHA HOBOTO JIEKCUYHOTO
maTepiany, NiABMLMB piBeHb 3aCBOEHHA HaAaHOro marepiany. Takum YMHOM,
3aBJAKM NPOBEAEHOMY eKCrepuMeHTy, NiATBepAXXeHO AOCTOBIPHICTb rinoTesu
Wwoao edeKTMBHOCTI 3anpornoHOBAHOrO KOMMMEKCY BnpaB Ans MifBULLEHHS
MOBJIEHHEBOI KOMMETEeHLil CTYAeHTIB CMIOPTUBHOI rasysi.

KniowoBi cnoBa: neKkcuUYHi  oauHWULI; TeCTyBaHHA, KOHTPOJIbHa rpyna,
eKCnepuMeHTasibHa rpyna,; KoMnjekc Bnpas.

Abstract. The article deals with the peculiarities of the complex approach to the
formation of the skills of using new lexical units by students of the sports
educational institution and the reasonable use during the training of a special
complex of exercises aimed at forming lexical skills with a communicative
orientation in order to increase the students’ speech competence. Examples of
modern exercises, aimed at forming lexical skills according to the stages of skills
formation, are provided.

The results of the conducted experiment indicate that the students of the
experimental group demonstrated the tendency to display the speech initiative
and interest in different types of work without being stimulated. The final data of
the post-experimental testing indicate that the proposed set of exercises, aimed
at developing the skills of using the new lexical material, has increased the level
of learning the provided material. Thus, due to the conducted experiment, the
reliability of the hypothesis about the effectiveness of the proposed set of
exercises for increasing the competence of students in the field of sports is
confirmed.

Keywords: lexical units; testing; control group; experimental group; complex of
exercises.
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BCTYN

AKTya/IbHICTh 3ampoNOHOBAHOI Mpo6JieMU 3y-
MOBJIIOE TOM QaKT, [0 He 3aBX/U OaKaHHS CTY-
JIeHTiB FOBOPUTH ¥ 3HATU MOBY 306ira€rbcs 3 ixX
3ai6HOCTAMU 10 HbOro. lle MOSCHIOETBCA THUM,
1110 Ha CbOTO/HI LIje He pO3p00JIeHO METOAUKY Ta
KOMILJIEKCHU BIPaB, CIPSIMOBaHi Ha pOpMyBaHHA
JIEKCMYHUX HAaBUYOK Y CTYJAEHTIB CIIOPTUBHOIO
3aKJaZly BULLOI OCBITH.

OcraHHIM 4YacoM 3HAuHy yBary HpUAUIAIOTH
npob6JsieMaM PO3BUTKY KOMYHiKallii B HEMOBHUX
By3aX. B 0CHOBI MeTOAMKU BUK/IAQJAaHHA IHO3eM-
HOI MOBM B HEMOBHMUX 3aKJIaZlaX BUIOI OCBITH €
Cy4YaCcHa KOMYHIKaTMBHa MeTOJUKa, Y BHUKJA-
JlaHHI AKOI TOJIOBHUHM ynop poOUTbCA Ha Horo
PO3MOBHY CKJIQZIOBY. ¥ mpoleci KOMyHiKalii y
CTYZIeHTIB GOPMYIOTHCS HaWBAXKJIUBIII HaBWY-
KH, SIKi He0OXi/IHi /11 PO3BUTKY TaKHX YMiHb, K
CIIPUMHATTA IHO3€eMHOI MOBU Ha CJIyX, YMIHHA
PO3MOBJISITH aHIJIIKCbKOI MOBOIO MOGIXKHO i He-
BUMYIUIEHO, 110 € HEOOXiTHUM IiJ] 4Yac CIHiJKYy-
BaHHA 3 IHO3eMHUMHU CHOPTCMEHAMU. 3aHATTA
BIAIIOBIAHO /10 TaKOl METOJMKHW HaBYaHHS aHTI-
JIIKCBbKIN MOBI IPOBOJATHCA B IpyIax i3 6-8 cTy-
AeHTiB. Taka KIJIBKICTb CTYZEHTIB BBaXKA€TbCA
ONTUMAJIBHOIO JUIS1 IOCATHEHHS T'OJIOBHOI MeTHU
HaBYaHHA — BMiHHA BIJIbHO BUCJIOBJIIOBATU CBOI
JAYMKHU IHO3eMHO0 MOBOM. [Ipy TakoMy KiJbKic-
HOMY CKJIaJi Ipyny BUKJIAJa4 Ma€ MOXJIUBICTb
06’elHyBaTH CTYZEHTIB B HEBeJHUKI MiArpynu
abo mapu Ta HaZlaBaTH iM KOJIEKTUBHI 3aBJjaHHS,
NPUAIAIYHY [IPU LbOMY JOCTAaTHbO YBaru KO-
HoMy. KpiMm Toro, cnisibHe HaBYaHHA CTYJEHTIB
PO3IIKMPIOE CJIOBHUKOBUM 3amac BHACJIOK MOC-
TIHHOrO O0OOMiHY CHOPTUBHOK JIEKCUKOK Ta
COPUMHATTS HOBUX i/1iOM 3 MOBU He TiJIbKU BU-
KJIaJlaya, a ¥ CTYyZEeHTIB.

TakuM 4YMHOM BHWHMKJIA HEOOXiJAHICTb BJOCKO-
HaJIeHHA Cy4aCHOI CUCTeMM BIIpaB i3 BUKOPHC-
TaHHAM CIIOPTUBHOI JIEKCUKU [JI1 CTYJEHTIB
CIIOPTUBHOI'0 OCBITHBOTO 3aKJaZy, [ie NOMiTHa
TeH/leH1ifl AediUTy CyYacHUX Ni[pyYHUKIB, L0
BiZIIOBIJal0Th Cy4YaCHUM BHMOraM [0 HaBYaJlb-
HOro Mpolecy (HampuKJaZ, HasgBHICTb KOMYHi-
KaTUBHUX BIIPaB).

BuBYeHHAM Teopil Ta NPaKTUKU METOJAWKH BU-
KJIaJlaHHS iHO3eMHUX MOB 3aliMa€TbCA 3HA4YHa
KJIbKiCTb yueHMX, cepes sikux C.Hikosaesa [7,
6], 0. BuiHeBchbKUI [12], [. Bepmam,
H.TanbckoBa [2, 3] Ta 6araTo iHLIUX.

Cneuudika I[iILOBOTO JOC/iPKEHHSI MOJISITaE y
dbopMyBaHHI HABUUOK BXXKMBaHHS $axoBOro Jiek-

Section “Education”

CUYHOI'0 MaTepiasy CTyZLeHTaMH1 3aKJaZy BUILOL
OCBITH 3TijHO 3 BUMOraMU TEOPETHYHOIO KypCy,
METOJUKU Ta iHTepecaMU CTYLEHTIB, >XUTTA
SIKUX TiCHO MOB’si3aHe 3i CHOPTOM.

Memoto focaipkeHHs 6yJI0 BUBYEHHS i po3po6-
Ka MPUHLMIIIB pOpMyBaHHS HABUYOK BXKUBAHHSA
$axoBOro JIEKCMYHOrO Marepiasy CTyJAeHTIB
CIIOPTUBHOI'O OCBITHBLOTO 3aKJ/J1aJy.

PE3YJIbTATU AOCNIAXKEHHA

Ak nokasywTb 6araTo AO0CJIi/XKEHb, Y L]el yac y
CTYyZIeHTiB HEMOBHUX CIellia/IbHOCTEHN CIoCTepi-
ra€ETbCS HU3bKa MOTHBALlisd 10 BUBYEHHS iHO3e-
MHOI MOBH, TOMY I1I0 iHO3€EMHa MOBA — BaXXKHUU
npeJMeT, IKHM BUMara€ 6araTo cuJj, 4acy i 3a-
B3gTocTi [11]. CyyacHUM 3aksiaj, BUILOI OCBITU
noTpebye MeTO/liB HaBYaHHS, SIKi 6 JOMOMOIJIA
He TUJIBKHU AKICHO HaBUUTHU CTYJE€HTIB, aJjie Mepil
3a BCe, PO3BUHYTH MOTeHIias ocobucTocTi. Cho-
roaHi ug npob6semMa HabyBae 0COBJIMBOrO 3Ha-
YeHHA Yyepe3 CTaH HAayYKOBO-TEXHIYHOro mporpe-
Cy, Y 3B’I3Ky i3 UMM BUMarae 6ijibli siKicHOro mi-
JIXOZly 10 BUKJIAZJaHHA, a TAK0XK MOXKJIUBOCTI BU-
KOPUCTAHHS TEXHIYHUX 3aC06iB HABYaHHSI.

3 orJigAy Ha Te, 1[0 [IpoLeC HaBYaHHA — Lie Mpo-
1ec popMyBaHHA 3HaHb, HABUYOK Ta BMiHb, IpU
¢$bopMyBaHHI JIEKCMMHUX HABUYOK CIIUPAJIMCh Ha
Te, 1[0 HABUYKa — Lie [ICUXiYHe HOBOYTBOPEHH,
3aBJAAKH SKOMY IHJMBIJ, CIIDOMOXXHHUM BHUKOHY-
BaTH II€BHY [0 palliOHa/IbHO, 3 HAJIE)KHOI0 TOY-
HICTIO i IIBUAKICTIO, 6€3 3alBUX BUTpAT Pi3ny-
HOI Ta HepBOBO-NcuxoJioriyHoi eHeprii [2]. [1]o6
JIOCATTU TAKOTI'0O piBHSA, MOBJIEHHEBA /il MA€ Ha-
OyTH TaKHUX SKOCTeH, K aBTOMATHU30BaHICTh,
CTIMKICTb, THYYKICTb, BiZICYTHICTb CIpIMOBAHOC-
Ti cBijoMOCTi Ha popMy BUKOHAHHS, Bi/ICYTHICTb
HaIpy>XeHHs i BU/KOI BTOMJIIOBAHOCTi [1].

CyyacHe HaBYaHHS CIIPSIMOBAaHO Ha Te, U006 J0-
NOMOITH CTYy[EHTaM He TiJIbKA MPUCTOCOBYBa-
THUCsl, aJle 1 aKTUBHO 3aCBOIOBATH CUTYaIlil 3MiH
y cycniibcTBi. «Hakanb, HaBYaHHA 1HO3e€MHOI
MOBHU 3 ypaxyBaHHAM CIeL[jaJIbHOCTI CTYJEeHTIB
Jl0 CbOTO/ZIHI 3a/IMIIAETbCA He3a0BJIbHUM. [Ipo
e CBiJYUTb roctpuil fedpinut PaxiBliiB, Ki BO-
JIOJIIOTH IEBHUM PETICTPOM iHILIOMOBHUX 3HAHB,
HeOoOXiHUX /11 NpodeciiHOrO CHiJIKYyBaHHS.
[[lo6 HaBYMTH CTYy[EeHTIB iHO3eMHill MOBI, HEOO-
XiiHi# B ix MalOyTHiN mpodeciiHil AiIIbHOCTI,
C/IiA, BiAMOBUTHCA BiJi TPaJULIWHOIO MiAXOAY,
MepPeoCMHUCIUTH KOTO L i 3MicT »[9].
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Ha aymky BuK/IazadiB XapKiBCbKOI JeprKaBHOI
akajeMil ¢i3WYHOI KyJbTYpH, «MOTHUBALiS MPHU
BUBYEHHI IHO3€eMHUX MOB y CTYZ€HTIB CIOPTUB-
HUX BULIMX HaBYaJIbHUX 3aKJ/a/jiB HE3HA4YHa, 110
MO>KHa MOSICHUTU HU3KOIO JIOCUTb 00’ €KTUBHHUX
IPUYUH: peryJsipHi TpeHyBaHHS, BUCOKA 3aBaH-
TQOXKEHICTh IHIIMMU NOpefMeTaMM, BiJHeCeHHS
iHO3eMHOI MOBM [0 HeNpodiJbHUX NpeMETIB,
HU3bKUU piBeHb 3HaHb» [1]. Xo4a, HA HalI Mor-
JI1Z, 3HAaHHSA iHO3eMHOI MOBU He TiJIbKHM Heo6-
XiJIHiCTb, ajle HeBiJ€MHa YacTWHA IMOBCAK/EH-
HOro UTTHA. CTyZeHTH CHOPTUBHOIO 3aKJaly
BUIILIOI OCBITH 4YacTO OyBalOThb 3a KOPJOHOM, [ie
3HAHHS aHIVIINCbKOI MOBHM MPOCTO HEOOXiJHe.
BizbHe BOJIOAIHHA iHO3€MHOI0 MOBOIO, Pa3oM i3
npodeciiHUMU HaBUYKaMHM, [J03BOJISIE CIOPT-
CMEeHy OTpUMaTH TijHy po6OoTy i MmobyayBaTH
yCIilIHY Kap’'epy He TUJIbKU B PiJiHiA KpaiHi, ane
1 32 KOP/JJOHOM.

My BUXOJMJIN 3 TOTO, 10 HiJBUILleHHS MOBJIEH-
HEBOI KOMIIeTeHLii CTyZeHTiB XapKiBCbKOI Aep-
»KaBHOI akaieMil Gi3UYHOI KyJIbTYpU MOXKe OYTH
JOCATHYTO 3aBJAAKU 3aCTOCYBAHHIO IIiJi yac Ha-
BYAaHHA CIeLia/IbHOIO0 KOMILJIEKCY BIIpaB, CIpH-
MOBaHHX Ha QOpPMYBaHHSI JIEKCUMYHUX HABUYOK
i3 KOMYHIKaTUBHOIO CIpAMOBAHICTIO. B mponeci
po60TH 32 IIMM KOMILJIEKCOM CTYJleHTU BHUBYa-
I0Tb HOBY CIIOPTHMBHY JIEKCUKY Ta 3aKPiIlJIIOIOTh
BXXe BHBYEHY, HAaBYalOTbCA MPAaBUJIbHO i rpaMo-
THO PO3MOBJISITH, IMCATH AHIJIIMCBKOI MOBOIO,
Ni3HAIOTh 3 TEKCTiB HOBY iHOpPMallit0, CTOCOBHO
CIIOPTUBHOTIO XUTTH YU HOBUH. TakMM 4MHOM
3a/iHi BCi rasysi akTUBHOCTI CTYZEeHTIiB mij, yac
3aHATb.

[lix yac HaBYaHHA CJif OPIEHTYBATHUCH HA PO3-
BUTOK OCOOUCTOCTI CTyZieHTa, HOro ni3HaBaJIbHi
i TBopui 37i6HOCTI; HA $OpMyBaHHS TJIMOOKOI
OCOOMCTICHOI MOTHBallii, @ TaKOX CTUMYJ [0
OTPUMaHHSI OCBITH i, 6e3nmocepeaHbO, 3HAHHS
IHO3eMHHX MOB. A BUKJIa/ay, [lepll 3a BCe, MOK-
JIMKAaHWUM BIUVIMBAaTU HA OCHOBHI HampsiMKu ¢op-
MyBaHHA MOTHUBALil y4Hd. Bukiazad BUCTyIAE
sIK 3aci6 03HaWOMJIEHHS 3 Ti€H0 YM iHILOI CHUC-
TEMOIO 3HaHb, BUOY/IOBY€E HaBUYaJIbHUK MPOIIEC,
B3a€EMOJI€ 3 YUYHAMHU » [4].

Jlyist mepeBipku po3po6JieHO] CHCTEMHU BIpPaB Ta
JUIs BMBYEHHS 3aKOHOMipHOCTeN po6OTH 3 rimo-
TE3010 6yJ10 0OpaHO TaKUK METOJ, J0C/i[PKEHHS],
K ekcrepuMeHT [12]. BUCHOBOK Mpo CTyMiHb
BaJIiJHOCTI rinoTe3y AOCHI[KEHHS MOXHa 3PO-
OUTH TIJIbKU SIKIIO 3a0e3MeYUTH PiBHO3HAYHUH
3B’SI30K MiXK He3aJIe)KHOI Ta 3aJIeXKHOI0 3MiH-
HUMU. He3asiexxHOo10 3MIHHOI BCTaHOBJIEHO CII0-
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ci6 opranisauii JleKCMUHOTO MaTepiasy. 3aiex-
HOIO 3MiHHOIO BUCTyNa€ ePpeKTUBHICTb Horo 3a-
CBOEHHS 3 YCYBaHHSI MOXJ/IMBOTO BIJIUBY MO6iY-
HUX NlepeMiHHUX O0YJI0 06paHO CXeMy i3 KOHTpPO-
JIbHOIO Ta €KCIIepUMEHTaJIbHOI0 rpynamu. B wmi-
JIOMYy CxeMa eKCIlepUMeHTaJIbHOI llepeBipKU Ma-
JIa TAaKUM BUTJIA[]: JOEKCIIepUMEeHTa/lbHe TeCTy-
BaHHS, BiJIOip JOCHiIKyBaHUX; eKCllepHMeHTa-
JIbHe HaBYaHH; [I0CTEKCIIepUMEHTaJIbHe TeCTy-
BaHHS; KIJIbKICHUM Ta AKICHUU aHaJIi3 pe3yJ/bTa-
TiB IIOCTEKCIIEPUMEHTAJILHOTO TeCTYBaHHH; BU-
CHOBKHM.

3aBaHHS eKCIepUMeHTy: amnpoballis po3pob-
JIeHUX MaTepiasiB, IX KopekKlid, yTOYHEHHA [10-
3yBaHHS Ta TPUBAJIOCTI HABYAHHS.

Jloekcniep¥MeHTa/IbHe TeCTyBaHHA BUABUJIO, L0
piBeHb 3aCBOEHHA MOBHOIO MaTepiasly CTyJeH-
TaMU 000X Ipyl € OJHAKOBUM; TaKUM UYHMHOM,
Taka 106iuHa 3MiHHA K Pi3HUILIA PiBHS 3HAHb Ta
3aCBOEHHA IX He MaJia BIJIUBY Ha 3aJIeXKHY 3MiH-
Hy. KoHTposibHOMW cTana 11 rpyna, a ekcrnepu-
MeHTaJIbHOW - 18. EkcnepyuMeHTa/IbHe HaBYaH-
HA IPOBOJMJIOCH ¥ TpyNax y paMKaXxX ayAMTOPHUX
3aHATH B OJIUH | TOM CaMMM 4ac, B 3aKpilyieHUx
3a rpynamu ayguropiax. HaByanHua nposoauio-
ca npoTsAroM 5 3aHATh (10 roguH). PisHunsa Mix
HaBYaHHAM Yy KOHTPOJIBHIM Ta eKCllepuMeHTa-
JIbHIY rpynax - cnoci6 opraisauii nozadi Mmate-
piasny (cucTeMu BIlpaB), IKMM BUCTYIAB y eKCIle-
PUMEHTI K He3aJie)KHa 3MiHHa.

Po3pobJieHa cucTemMa BHpaB BiJiNOBiJlae cyyac-
HHMM BUMOTaM MeTOJMKU. FIK MU Bxke 3a3Ha4aJly,
po3pobJieHa cucTeMa BIIpaB COMPAETbCS Ha Me-
TOAWYHI eTanu QOpMyBaHHS HAaBHUYKH, OTXe,
PO3IJITHEMO Gi/IbLI IeTaJbHO CTPYKTYPY, 3TiAHO
3 IKOK0 MU PO3p006JISijiM BIPaBU.

[lepuinii etan (OpiEHTOBHO-MiIATOTOBYMH), A€
37100yBayiB 3HAUOMJISITHCS 3 HOBUM MaTepiasioM
1 BUKOHYIOTb OKpeMi MOBJIEHHEBI Jiii 32 3pa3KoM
abo mnpaBWUJIOM. 3a pPO3POO6JIEHO CHCTEMOIO
BIIpaB y CTY/ZEHTIB Ha LIbOMY eTalli CTBOpPIOBaA-
Jlacb OpiEHTOBHA OCHOBa, fIKa HeoOXifHa /s
dbopMyBaHHA HaBHUYOK. HaBejgemMo mnpuk/aj
BIIPAB 3Ti/{HO 3 IepLIMM eTaloM:

Exercise 1. How do we do these sports?

go | play | do

1. We athletics and gymnastics.

2.We baseball, chess, volleyball, tennis,
football, ice hockey.
3. We windsurfing, sailing, motor racing,

horse riding, swimming.
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Exercise 2. Where do we go/do/play these sports?

aboard, a field, a rink, a court, a track, a pool, a ring, a pitch

On the tennis, volleyball.

On the athletics, motor racing.

On the ice hockey, speed skating, figure
skating.

In the swimming.

In the baseball, soccer.

On the American football, cricket.

On the chess, checkers, draughts.

In the horse riding.

Exercise 3. What equipment do we use to play these
sports?

abat ‘ apiece ‘ anet ‘ aracquet | a puck ‘ a stick ‘ gloves ‘

We use to play baseball, ice-hockey and
to do boxing.

We use to play volleyball and tennis.
We use to play tennis and squash.

We use to play ice hockey.

We use to play chess; checkers and
draughts.

We use to play ice hockey.

We use to play cricket and baseball.

Exercise 4. What units are used for measuring how well
sportsmen are doing in these sports and games?

kilos | points | metres\

centimetres

goals | minutes '\

seconds

: tennis, volleyball, basketball, boxing;

: weightlifting;

: racing, cycling, running, swimming;

: high jumping, long jumping, pole vaulting;
: football, hockey, water polo, soccer.

Vb W

CTtyneHTaM NPONOHYETHCA JIOTIYHO 3aKiHYUTH
¢dpa3u i3 BUKOPUCTAaHHSM NOJAHHUX CJiB Crop-
TUBHOI TeMaTUKU. lle Moxke 6yTHU 3p06JIeHO yC-
HO.

Jpyruit etan (CTepeoTUNHO-CUTYaTUBHUM). TyT
MaJia Miclue aBToMaTu3alis Ail CTYJEeHTIB 3 HO-
BUM JIEKCUYHUM MaTepia/ioM B aHAJIOTIYHUX CH-
Tyauisix MoBJiIeHHs (ppa3sa, peueHHs1). Ha npomy
eTani 0CoOJIMBY yBary MpUAUISJIA PiSHOMaHIT-
HOCTi CHTYyaLili, OCKIJIbKY Lie cripusie GopMyBaH-
HIO THYYKOCTI.

TpeTiit eTan (BapiaTUBHO-CUTYaTUBHUH), /ie Ma€E
Micle oAaJibllla aBTOMaTH3allis [il y4YHIB 3 HO-
BUM JIEKCUYHHUM MaTepiaJioM Ha piBHI MOHAJ
¢dpaszoBoi eaHOCTI. 3rifHO 3 LIMM eTanoM, HOBUH
MaTepia/l BUKOPUCTOBYBaBCA MOPAJ, 3 TUM, W10
BUBYaBCA paHile. CaMe TyT popMyBasiacs CTiH-
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KiCTb Ta Mpo/10BXyBasiocss popMyBaHHS IHYYKO-
CTi Ta aBTOMaTHW30BaHOCTI.

Po6oTa cTyzseHTIB i B KOHTPOJIbHIN rpymi, i B i
eKCIIepUMeHTa/IbHINA Nifiarasa cucTeMaTU4HO-
My HNOTOYHOMY KOHTpoJt0. O6’€KTaMU KOHTPO-
JII0 BUCTYIIA/IM HABUYKHU | BMIHHSA BXXMBaHHA Qa-
XOBOI'0 JIEKCMYHOT O MaTepiasy.

CnocTepexeHHs 3a MOBEAIHKOK JOCIIKYBaHUX
y Ipoueci eKCriepuMeHTa/JIbHOI'0 HaBYaHHA CTa-
JIO BaXJIMBUM KOMIIOHEHTOM JOC/i[PKEeHHH,
OCKIJIBKU CTa/ld BaroMuM /pKepeJsioM iHpopma-
ii. B ekcnepuMeHTabHIN IpyNi MOMITHOIO CTa-
Jla TeHJEHLid MiABUINEeHOI aKTUBHOCTI po3yMo-
BO-MOBJIEHHEBOI JisIbHOCTI cTyzAeHTIiB. [ligBu-
LIMBCA piBeHb NPOsABJIEHHA MOBJIEHHEBOI iHiLjia-
TUBU Yy CTY/JIEHTIiB 6€3 CTUMYJIIOBaHHS B HUX aK-
TUBHOCTI. CTyJ)eHTH HaMmarajaucs sikoMmora Oi-
Jibllle BUKOPUCTOBYBATH HOBI JIEKCUYHI CTPYK-
TYpH y CHIJIKYBaHHI, Ha BiAMiIHY BiJi KOHTPOJIb-
HOI Ipyny, Ae CTYAEeHTH HaMarajucd 30BCiM He
BUKOPHUCTOBYBAaTU HOBI JIEKCUYHI CTPYKTYpU B
YCHOMY MOBJIEHHI, @2 OOMEXUTUCb NPOCTHUMH,
JIaBHO 3HaOMHMHU CTPYKTYPaMH.

B ekcrniepuMeHTa/IbHIN TPyIli CTYJEHTH Bij, Bif-
YyTTA YCIIIHOCTI Y BUBYEHHI TEMHU Ta Bij 0A,0-
JIJAaHHA 3aBJlaHb, BUMarajav JO0JATKOBUX BIIpaB
abo 01aTKOBUX MOBJIEHHEBUX 3aB/laHb.

Y KOHTPOJILHIN IpyTii, /ie He 6yJ10 MpeCTaBJIeHO
KOMYHIKaTYBHI 3aBJjaHHf, CTYLEHTU He Bia4dy-
Ba/Iu cebe Cy6’eKTaMU CIiJIKyBaHHS, TOMY BIpa-
BU iX He NpUBabJIIOBa/IH, [0 J0JAaTKOBUX 3a-
B/IaHb BOHMW HaBiTb He JJOXOAWJ/IY Yyepe3 IOBi/b-
He BUKOHaHHA Ha/laHUX BIIPaB.

OTXXe CTyZeHTU B eKCIepUMeHTa/IbHIU TIpyli
BUSABJSJIA iHTepec [0 pi3HUX TUMNIB pob6OTHU: B
cucteMi BmpaB Oy/d TNOEAHAHI iHAUBIAyasbHI
dbopMu pobOTH 3 KOJIEKTUBHUMHU. Y KOHTPOJIb-
Hill rpyni KOJIEKTUBHUX 3aBJaHb Maixke He Oy-
Jio, He Oysi0 ¥ iHTepecy A0 IHAUBiAya/lbHUX.
TpyzaHoui B eKcliepUMeHTa/IbHIA rpyni 6ysau
NOB’s13aHi JiuIille 3 He3HAHHSIM HOBHUX CJiB. TeH-
JleH1lil, AKI IpOoABUIMCA Ha [0YAaTKOBOMY eTarli,
CTIMKO MiZCUJIIOBAJIMCh i Ha NMOJAJIbIINX 3aHAT-
TAX, Ta B LIIJIOMY XapaKTepU3yBaJIy JOCIiIKyBa-
HUX B KOHTPOJIbHIM rpyni 6akaHHAIM 0OMeEXH-
TUChb 3arajJibHUM pO3YMiHHAM MaTepiany, 6a-
)KaHHAM He BUKOPHCTOBYBAaTU HOBI JIEKCHUYHI
CTPYKTYPHY B YCHOMY MOBJIEHHI.

[Iloo ekcrieprMeHTa/JIbHOI IPYIY, TO CKJIAIOCH
BpaXXeHH$, 10 NI0JAHHA JIEKCUYHOI'0 MaTepiaJy,
sIK 0COO0BOI OpraHi30BaHOI CHUCTEMH, CHPHUSJIO
MIO3UTUBHOMY CTaBJIEHHIO JOCIiIKYBaHUX B €K-
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CllepMMeHTAaJ/IbHIN rpyni A0 HaBYaHHA. Moxuin-
BO LIbOMY CIIpUsLJIa HOBU3HA OpraHizallii y moes-
HaHHI 3 ICKpaBO BUSBJIEHOW $AaXOBOI OpiEHTa-
L[i€l0 HaBYaHHA 3 IeplIOi XBUJIIMHU 3aHATb. Y
Oy/Ab-IKOMYy BHIIQJIKy, €MOLiHHHUI piBeHb Ha-
CTPOIO CTYZAEHTIB NPOTArOM 3aHATH B €KCIIepU-
MeHTaJIbHIN IPymi 6yB MOMITHO BUIIE, HiXK B KO-
HTPOJIBHIN I'pymi, e BUKIaZad [0 3aTPpUMaHHA
iHTepecy 40 HaBYaHHSI MaB 3aMo06iraTy JONoMi-
»KHHX METO/IIB.

[locTekcriepyMeHTa/IbHE TECTyBaHHSA IPOBOJU-
JIOCb Y TUCbMOBIX ¢popMi. [yl boro 6y/10 BUKO-
PUCTaHO KOMILJIEKC 3aBJjlaHb Ha BXXUBaHHA ¢a-
XOBOI JIeKCUKHU. [1iICYMKOBI pe3yJibTaTH NOCTEK-
ClIEpUMEHTAJIbHOT'0 TEeCTYBaHHS CBiA4aTh MpO
Te, 1110 cepe/iHil KoedilliEHT 3aCBOEHHSI MOBHOTO
MaTepiasy B KOHTpoJbHiK rpyni = 0.71, Ha Bia-
MiHy BiJi eKCllepUMeHTa/IbHOI rpyny, Ae Koedi-
LieHT 3acBoeHH = 0.87.

BUCHOBKWU

PesysibTaTl NpoBeLeHOro [AOCJiPKeHHS CBiJ-
yaTh NpO Te, L0 3alpPONOHOBAHUN KOMILJIEKC

CMUCOK BUKOPUCTAHUX [DKEPEN / REFERENCES
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