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Section “Technics”

AHoTaujis. Y cTatTi po3pobneHo pekoMeHAaLil ANs YA0CKOHANEHHS HOPMATUBHUX AOKYME-
HTIB, AIKi CTOCYIOTbCA AKOCTI Mif3EMHUX METaNEBUX TPYGONPOBOZIB (ra30MnpoBOAiB) B yMO-
Bax BTOMM i BNIMBY arpecMBHOIO CepeioBuLLa 3 ypaxyBaHHSM KaTOAHOrO (eNeKTpoXiMiy-
HOro) 3axucTy. BCTaHOBNEHO, L0 B OCHOBI iHPOPMAL,iiHOrO 3a6e3neyeHHs1 HOPMATUBHUX
JOKYMEHTIB NeXWTb METOLMKA, IKa BKIIOYAE TaKi OCHOBHI KpUTepil: 3HaueHHs MiHiManbHoOI
FYCTUHW CTPYMY KaTOAHOMO 3aXMCTY; MiHiManbHUIA 3aXMCHWIA NOTeHLian, MakCUManbHUi
3aXWUCHWIA NOTeHUian, MiHiManbHe 3MilLeHHA 3aXMCHOro MOoTeHUiany; KpUTepiin MiLHoCTi
matepiany Tpyou; KpUTepiii MiLHOCTI MixX$a30Boro Lwapy MiXX MeTanoM i NOKPUTTAM; Kpu-
Tepiii MiLHOCTI MeTany y fedexTi i30N1ALiiAiHOro0 NOKPUTTA. 3'ACOBAHO, L0 CUCTEMA «METa-
nesa Tpyba — i3onALifHe fieneKTPpUYHe MOKPUTTSA» XapaKTEPU3YETbCA TaKUMN OCHOBHUMM
npoueaypamu, sIK: ifeHTUQIKyBaHHA Hebe3nek; pisHi BapiaHTU acUMETPIl LMKy HaBaHTa-
XXEHHS; OLIHIOBAHHS rPaHMYHUX Ta ONTUMasbHWUX 3HaYeHb MOTeHUianiB i CTpyMiB Ansa cuc-
TEMMW KaTOAHOr0 3axucTy Tpy6onpoBoAy. MepcnekTMBOK NofanblunMX AOCAIMKEHD y AaHO-
MY HanpsiMi € BU3HAYeHHS KOMMJIEKCHOrO NMoKasHWKa AKOCTi Ta HaAiHOCTI NiHiiHOI YacTu-
HW MiZ3eMHUX MariCTpasibHUX ra30npoBOAIB Ha OCHOBI PesynbTaTiB AochimxeHHs (noga-
Horo iHdopMaLiitHOro 3a6e3neyeHHs).

KnioyoBi cnoBa: cTaneBwit  rasonpoBif, HOPMaTUBHO-TEXHIYHA  [OKYMeEHTaLis;
nonsapu3aLiinHuiA NoTeHLian; KoposiiiHa BTOMa; AKICTb; iHhopMaLliiHe 3a6e3neyeHHs.

Abstract. The article develops recommendations for improvement of normative documents
concerning the quality of underground metal pipelines (gas pipelines) under conditions of
fatigue and the impact of an aggressive environment, taking into account cathodic (electro-
chemical) protection. It is established that the basis of information provision of normative
documents is the method which includes the following main criteria: the value of the mini-
mum current density of cathode protection; minimum security potential; maximum protective
potential, minimal displacement of protective potential; strength criteria of pipe material;
criteria of strength of phase layer between the metal and the coating; the strength of the
metal in the defect of the insulation coating. It has been found out that the system "metal
pipe - insulating dielectric coating" is characterized by such basic procedures as: identifica-
tion of hazards; various variants of load asymmetry; evaluation of the boundary and optimal
values of potentials and currents for the system of cathodic protection of the pipeline. The
prospect of further research in this area is determination of the complex indicator of quality
and reliability of the linear part of underground main gas pipelines on the basis of research
results (submitted information support).

Keywords: steel gas pipeline; normative and technical documentation; polarization potential;
corrosion fatigue; quality; information support.
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BCTYN

['a3oTpaHcnopTHa cucTeMa YKpalHU XapaKTepu-
3yeTbCA: 1) BUCOKHMM piBHEM MopasibHOI Ta ¢i-
3UYHOI 3HOLIEHOCTI TEeXHOJIOTIYHOTro 06JIalHaH-
HSfl Ta YCTATKyBaHHS, 30KpeMa, ra30lpoBO/iB; 2)
HU3BKOI e€PEeKTHUBHICTIO pOoOOTU (HHU3bKHUU KO-
edilieHT KopucHOI fAii) razonepexkadyyBaslbHUX
arperariB KOMIIPECOPHUX CTaHIIii, 110 3yMOB-
JIIOE JIOCUTb 3HAauHi BHPOOHUYO-TEXHOJIOTIYHI
BUTpaTU rasy JJjs NoTped Moro TpaHCHOPTY-
BaHH# Towo [1].

EdexTrBHe QYHKLiOHYBaHHA TIa30lpOBOAIB Yy
CUCTeMI «3arpo3u - iHdopmallisi - pecypc - pe-
KOMEeH/jallii» HeMOXJ/MBe 0e3 Y/I0CKOHAJIEHHS
HOPMaTHBHO-TEXHIUHOTO 3abe3MeyeHHs, 30Kpe-
Ma [2, 3,4, 5, 6, 7, 8]. OcHOBHI 3arpo3u oo Ii-
JI3eMHUX MeTaJleBHUX ra3oMpOBO/iB CTOCYIOThCS
MILIHOCTI, HaAiMHOCTI, KOpo3il, CcTpec-Kopo3ii,
BTOMH, KOPO3iliHOI BTOMH, JlePeKTiB, 30KpeMa,
NiTUHTIB, KaBepH, TpiluH [2, 3,4, 5, 6, 7, 8, 9].

AHani3 ocTaHHIX AOC/IIIKeHb i NyoJliKalii CBij-
YUTb NPO Te, 110 pO3p06Ka i OGI'PYHTYBaHHS Me-
TOZly PO3pPaxyHKy pecypcy TpyOompoBOJiB 3
ypaxyBaHHAM B3aEMHOI0 BIJIMBY KOpO3il 1 3MiH-
HUX MeXaHIYHUX Hallpy>KeHb — aKTyaJIbHa Hay-
KOBO-TeXHiYHa Npo6JieMa, pillleHHs SIKOoi Ma€ Te-
OpeTHYHe 1 IMpaKTU4YHe 3HayeHHf, OCKUIbKU
CIpUsiE 3HMKEHHIO PU3UKIB aBapid i CKOpo4yeH-
HIO BUTpAT Ha 3abe3neyeHHs Ha/lilHOI eKcIlya-
Tauii Tpy6onposoAis [9, 10].

PosrsisHyTOo i3MyHI MexaHI3MM pyHHYBaHHSA
TPyOONpPOBO/IB, AOC/II/P)KEHO MexaHi3MHU i 3aKo-
HOMIpPHOCTI KOpO3ii B TPYOHUX CTassX, IpUBe-
JleHO MEeTOAMKH i MeTOAMU INpPOrHo3yBaHHA Ia-
paMeTpiB BTOMHOI MILHOCTI Tpy6ONpPOBO/|B,
BKUItOYawuH [9, 10]:

1) kpuTepii onopy BTOMUY;

2) TepMOaKTUBAl[ilHUN MeTOJ, MPOrHO3YBaHHS
BTOMHOI'O PYWHYBaHHS;

3) ouiHka Mipy NOIIKO/KYBAaHOCTI MeTaseBOi
CTiHKM Tpy60onpoBOAY;

4) nporHo3yBaHHSl 3aJIULIKOBOTO pecypcy Ha
OCHOBI KiHETUYHOI Teopil BTOMU;

5) onjiHka cTaHy noBepxHi i kopo3ii Ha omip BTO-
MHOMY PYHUHYBaHHIO.

Y cravpaprax [2, 3, 4, 5, 6, 7] i MmoHorpadii [10]
BUKOPHUCTOBYIOTbCA CHIBBiJHOIIEHHS JIIHIKHOI
MexaHiku pyiHyBaHHs. Heposiku JiiHiliHOI Me-
XaHiKU pyrHyBaHHs [10]:

Section “Technics”

1) HaykoBi i TexHiYHi JOCATHEHHs, 3B’si3aHi 3
HaHOTEXHOJIOTIIMY, B Hill HE BUKOPUCTOBYIOTb-
cs;

2) OlliHKa 3a/JIMUIIKOBOTO pecypcy B MexaHilli
pyHHYBaHHS pOOUTHCS HA OCHOBI:

a) koedillieHTa iIHTEHCUBHOCTI HanpyKeHb Ks;

b) ix 3minu AK;
C) IWBUJKOCTI pocTy TpiluuHu da/dN;
d) dJopmyn, Hanpukaana, 3akoHy Ilepica-

Epnorana, Forman Equation - Wheeler Model
Crack Retardation, ASTM E647 USA NASGRO
standard.

Ha ocHoBi migxoziB MexaHiku aedopMiBHOTO
TBepZoro Tijsa, Qi3MKA MOBEPXHEBUX SBUI Ta
eJIeKTpoxiMii chopMyJIbOBaHO CIiBBiZJHOILIEHHS
MaTeMaTHU4YHOI MOJeJli [Jid OL[iIHIOBAaHHA IOBep-
XHeBoi eHepril nmacTu4Horo AepopMyBaHHS Ta
[lepeHanpy>XeHHs peaklil po3YMHEeHHs MeTally y
BEPIUIVHI TPILMHU [JI1 HABaHTAXXEHOI BHYTpill-
HIM TUCKOM TPYOH, fIKa 3HAXOAUTbCS Y BOJHOMY
po3uuHi esekTpoJity [11]. /laHa Mozenb Bpaxo-
By€ Koe]illieHT iHTEHCUBHOCTI Hampy:eHb Ks,
KoeillieHT KOHLleHTpalii Halpy»eHb, IOBEPX-
HEBY €Heprilo mjacTU4Horo aAedopMyBaHHA i
CTOCYETbCA [iana30Hy MeXaHIYHUX HaBaHTa-
KeHb MeTaJly BiJi MeXi TeKy4oCTi MaTepianly 10
MeXi, AKa BCTAaHOBJIEHA HOPMAaTUBHUMHU [OKY-
MEHTaMH [IJI eJleMeHTa KOHCTPYKLL

ToMy memor cmammi € po3po6JyieHHSI peKoMe-
HJIALi¥ /1 YAOCKOHAJIeHHS] HOPMAaTUBHUX [0-
KYMEHTIB, AKi CTOCYIOTbCA AKOCTI IMiJ3€MHUX
MeTaJleBUX TpPyOONpoBOAiB (ra3onpoBofiiB) B
yMOBax BTOMHU 1 BIJIUBY arpecMBHOI0O cepefio-
BUIIIA.

J11 OCATHEHHSI OKpecJleHOI MeTH HeoOXiZiHO
noOyAyBaTH KOHLENTYa/IbHY MO/eJib POLECIB i
PO3pO6UTH peKoMeHallil 1110/10 METO/[iB KOHT-
POJI0 MOJIIPU3ALIMHOI0 NOTEHLia/y i MilIHOCTI
MeTaJly TpyOOINpoBOy 3 ypaXxyBaHHSM KOPO3ii,
HarpoMa/pkeHHs JiedeKTiB Ta iX MOIIUpPEHHS y
MeTaJli Tpy60npOBOAY.

O6’eKT mocaipkeHHs — MeTaseBi Mifj3eMHi Tpy-
6omnpoBoU (ra3onpoBO/iU), sKi 3axX0JAThCA B
yMOBax KaTOAHOI noJisApy3anii i KoOposihHO-
BTOMHOTO PyHHYBaHHSI.

[IpegmeT fociiP>KeHHS — HOPMAaTUBHI JJOKYMeH-
TH TUNY [2, 3, 4, 5, 6, 7, 8], 9Ki 101LIJILHO yTOYHIO-
BaTHU Ta yA0CKOHAJ/IOBAaTH HA OCHOBI iHdopMallii,
OTpPHMaHOI 3a pe3yJibTaTaMU MOHITOpUHTYy Y-
HKL[IOHYBaHHSl MeTaJleBUX IMiJI3eMHUX Tpybon-
pOBO/IiB (ra30npoBO/iB).
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PE3YJIbTATU AOCNIAXEHD

Pesynbtatn pocnifgeHHs woao iHdopmaLliiHoro
3abe3neyeHHs KOHTpOAIIO nonspusawiiHoro
noTeHLiany nif3eMHuUX Tpybonposogie

Jnda 3axucTy mifj3eMHUX ra3onpoBOJIB Ta i iH-
WX Mi3eMHUX MeTaJleBUX CIOPYJ, BiZl KOpO3il
IIUPOKO BHKOPHUCTOBYIOTb €JIEKTPOXiMiYHUH
3aXMCT 3a JONOMOTOK IOJIAPU3YIOYOT0 CTPYMY,

IIpPU IKOMY NOBEPXHS MeTasly He PYWHYETHCA B
arpecMBHOMY Cepe/lOBHUILi IPOTATOM TPUBAJIOTO
yacy [10, 12] (puc. 1).

[Ipy 1bOMy eJleKTPUYHUI NOTeHIial Tpy6onpo-
BOZly BiIHOCHO Cepe/lOBMILA, HA3UBAIOTb IOJISA-
pusauiiHuM noteHuiasoM U=Up, KU € OCHOB-
HUM KpUTepieM, 1110 BU3HAYAE CTYIiHb 3aXUCTy
BiJ Kopo3ii [10, 12, 13].

Cathodic protection

Workplace of operator
of electrochemical protection

Reference electrode

device —

Control and
measuring point

protective
current

Anodic ground

PucyHok 1 - CucTema eneKTpoxiMiyHoro (KaTOAHOro) 3aXMCTy CTaneBux TpPYy6ONpPOBOAIB (Fra30npoBOAIB)
aHofHUM 3a3emsioBayem [13]

MpumiTku: control and measuring point — KOHTPONbHO-BUMIPIOBaNIbHUI NYHKT; anodic ground — aHOAHWIA
3a3eMJoBavy; protective current — 3axucHuii cTpym; reference electrode — eneKTpoA NOPIBHAHHS;
pipe - Tpy6a; cathodic protection device — npucTpiit KaToAHOro 3axucTy; workplace of operator
of electrochemical protection — po6oye MicLie onepaTopa eneKkTPOXiMiYHOro 3axXmcTy

3a cyyacHMMH HOpMaTUBaMHU JJisl CTaJIeBOI TPy-
6u y I'pyHTi nossspusaniiHui notexnuian Up no-
BUHEH 3HAaXOJUTUChb y Mexax Bijg -0,85 B o -
1,15 B BiiHOCHO MifgHOCY/IbGATHOIO €JIEKTPOAY
nopiBHAHHA [3, 4, 12]. BaxxsiMBow npobJieMoro

Do ®y @ O
@@@@

© ® 0° @

AN - - [

eJIEKTPOXIMiYHOr0 3aXUCTy € KOHTposib Up Ha
ycii nmoBepxHi MeTaiuy [3, 4, 12]. BuMiproBaHHs
Up noB’si3aHO 3 Np0O6JIEMOIO BUJIyYeHHS Ma/liHHA
Halpyru y IPyHTI MK NOBepxHel MeTaly Ta
eJIEKTPO/I0M MOPiBHAHHA (pHUC. 2).

i A
‘71 u+Vv

® @ ©

¢ S —
B S K ; 3 E—
[ dc metal(pipe)
(0] 0]

PucyHok 2 - lNoBepxHeBwii Wwap meTasny 3 AiefleKTPUYHUM NOKPUTTAM B PO3UNHI eIeKTPONITY

MpumMiTku: K - kaToa, A — aHog; metal (pipe) — meTan Tpy6w; insulator — pienekTpuk (MOKpUTTS);
CPD (cathodlic protection device) — npucTpiit KaTogHOro 3axucTy; U+V - pisHuus noTeHLianis;
o — MeXaHiyHe HanpyXeHHs; i — eneKTPUYHUiA (KOpo3iiiHuiA) CTPYM; ¢ — TMBMHA TPILLMHM

Section “Technics”
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BpaxoBywo4u pi3HULIIO MK NMaJiHHAM Halpyru
IpU NOCTIKHOMY CTPYMi i NaiiIHHAM Hampyry Ha
3MiHHOMY CTpyMi, OTPUMYEMO BUpa3 [JJid BU-
3Ha4YeHHs MOJIIpU3aliHOI CKJIaAo0Boi [12]:

Up =Uyg
ke =Ugc/Voe

—keVye,
PV B

Zie kp — koediLiEHT rapMOHiIKHA 3MIHHOTO CTPyMYy,
110 HaTiKa€ y TPyOONpOBiJ HA JaHIN AiJAsHIY,
BHU3HAYaA€EThCA BifgHOIIEeHHSM mnocTiiHOI Ugs i
3MiHHOI Ve HaNpyT y I'PyHTI [TOIIepeK Tpacy;

Umc 1 Vmg — Hanpyru Midk MeTaJioM i eJIEKTPOJ0M
NOPiBHAHHSA, BUMIPSAHI NPU MOCTIMHOMY i 3MiH-
HOMY CTPYMi BiJITIOBiJHO.

Y crarTi [12] npeAacTaB/ieHO eKCIEpUMEHTAJIbHI
JlaHi BUuMipssHux Hanpyr Uwe, Vwme, Uce, Vee, Up Ha
Tpaci MaricTpajbHOro Tpy60onpoBoAy B 30HI Ail
YCTAaHOBKU KaTOJHOro 3axucTy. [Ipu npomy ce-
pefHi 3HaueHHs HAaNpyr Ujis i kp HaCTymHI:

Uy = ~1104
Vyes = 0,207:
Vigs = 0,139:
Ups = ~1016;
Kps = 0,28

[IpoBesieHO KOpessALiMHAM aHa/li3 eKCrlepuMeH-
TaJIbHUX AaHuX [12] i BcTaHOBJIEHO KoedilliEHTH
KopeJil Ki:

K,(Up,Ups)=091
K,(Up,Ves)=0,29; - (3)
KB(VGG’VM ):_0’93

[3 (2) BUAHO OL[iHKY YMCIOBUX 3HAYEHb i 3HAKU
napaMeTpiB UMG, VM(;, UG(;, VGG, Up. dk BHUJAHO 3
OTpPHMMaHUX pe3yJIbTaTiB BUMipioBaHb (2) i oui-
HOK KOpeJsisLiiHUX 3B’A3KiB (3) , 3amponoHoBa-
HUW MeTOJ, BUMIpIOBaHb HANPYT, B OCHOBI KOT'0
cniBBigHOIEHHS (1), MOXKHA BUKOPUCTOBYBaTH
JUIl KOHTPOJIIO MOJIAPU3ALIMHOrO MOTeHLialy
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Up niazeMHUX TpyOONpPOBOAIB (30KpeMa, rasor-
POBO/IIB) ¥ €JIEKTPONPOBITHOMY CepeIOBHIIIi.

PekomeH/l0BaHa BeJIMYMHA T'YCTUHU aHOAHOTO
CTPyMy BH3HA4ya€eThCA SK (4):

1,=(3+5)xI,, (4)

Jie [x - TyCTMHA CTPyMy Kopoaii, A/M2.

OnocepeiKOBaHUM IOKAa3HUKOM fIKOCTI KaTOZ-
HOTO 3aXUCTy € 3HAa4eHHs NOTeHLiany, abo Horo
3MimeHHd. CTyIiHb 3aXWUCTY NiZI3€MHOro MeTa-
JIeBOI'0 TPyOOIpPOBOAY B 3aJIeXKHOCTI BiJl 3Ha-
YeHHS1 KaTOJAHOro 3MillleHHs1 moTeHljany (Mak-
CUMaJIbHOI'0 3aXHWCHOT'0 NOTeHLjany) i BU3Haya-
€TbCA 5K (5):

AUz nin =—0,05919(1 /15 e ). (5)

zie Iy, max - MakcMMaJibHa T'yCTUHA CTPYMY 3aXH-
CTY, 1|0 € IPUILYCTUMOIO.

MakcuMaJIbHUM 3aXMCHHMH ITOTEeHIia/l BH3Hayva-
I0Tb BUXOJSYU 3 YMOB HEJOMYCTUMOCTI BUJ-
JIeHHSI BOJIHIO Ha TOBepxHi Tpyb6ompoBojay W
BO/IHOYAC, 3MEHIIEHHS1 BUTpPAT eJeKTPUYHOI
eHeprii. MakcumaJsibHe 3HaYeHHS1 3aXUCHOTO M0-
TeHIja/1y /i TpPyOonpoBO/AiB 3 pi3HUMH i30.110-
IOYUMU TOKPUTTSM, IOPiBHIOE (6):

Uy e =—(25+35), V. 6)

PesynbTat pocnigkeHHs wopo iHdpopmauiiiHoro
3a6e3neyeHHs MILHOCTI nif3eMHuX Tpy6onpoBopis
B YMOBaX KOpO3iiiHOT BTOMU

O6MeKMMOCh pO3rJIsiIoM TPyOU 3i cTasi B IpyH-
TOBOMY eJieKkTpoJiiTi. Tpyba 3axuleHa i3oss-
LiHHUM NOKPUTTSAM i NepebyBa€e B yMOBax KOpo-
3iliHOl BTOMM. Ilii BII/JIMBOM HaBaHTa)KeHb IOK-
PUTTS PYHHYETbCA | BUHUKAE AedekT (puc. 2).
PosriisHeMo JlepekTu TUNy KaBepHU (MiTUHra),
y BepILLIHHI KOl 3HaX0JUThCS TPilllMHA ITTUOUHU
¢ (puc. 2 ipuc. 3).

BaxxsinBoI0 0c06J/IMBICTIO lepeKTy TUIY KaBepHa
(miTUHT) - TpilMHA € Te, 110 KaBepHa YTBOpeHa
B pe3y/bTaTi Kopo3il, a TpiluHa - mij, Ai€ro NUK-
JIIYHOTO MeXaHIYHOro HaBaHTaxkeHHs. Jledop-
Mallii 3a BIJIUBY ABOX MpolieciB (30KpeMa, Kopo-
3ii i BTOMHU) CyMyIOTbCS aJUTUBHO.
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electro-
lyte 'y

5jc=2?‘

lyte

c

kA
electro- ===

metal

A4

PucyHok 3 - MituHr (h) 3 TpilwmHoto (c) y Tpy6i 3 Bif3HaueHHAM KaToaHol (K) Ta aHoaHoT (A) ainaHok [11]

MpumiTku: (h+c+r) — 3aranbHa rnbnHa gedekTy; a; Sic — KyT i PO3KPUTTA Y BEPLUMHI TPILLMHW; Ay — Pi3HULA
noTeHLjianiB MiX aHOLHOI | KATOAHOK YaCcTUHAMMU; |y — FYCTUHA aHOZHOI0 KOPO3iHOro CTPYMY.

Ha mexi mMeTan — fAiejleKTpU4HE NOKPUTTA BU-
KOHYIOTbCA KpUTepiaJibHi CIiBBIAHOLIEHHAMY,
Akl BigoOpakaroTb crnenudiky MOBEPXHEBUX
mapiB y ¢opMyBaHHI NOBepxXHEBOI ¥ Ta Mixda-
30BOi jm eHepril [13]. 3okpema:

Ay =yr—Vn <Ayq,

: (7N
Aym:ymg“_}/mn<A7/mg

Lli cniBBifHOWEHHA (7) MOXHA BBaXKaTH JIOKa-
JIBHUMHU KpPUTEPIAMU MILHOCTI /Il HaBaHTaxe-
HUX 3pa3KiB, AKIL0 3HAa4YeHHs [I0OBEpPXHEBOI ¥ Ta
Mik$a30Boi ) eHeprii, TOOTO Jh, Jmn BiJNOBiAA-
I0Th HEHaBaHTaXKEHOMY CTaHOBI, & }; Jmg — MeXi
MinHocTi. TyT Ay, Ayimg — TPaHU4YHI 3HAYEHHA Bi-
JXUJIEHb TapaMeTpiB, AKi BCTAHOBJIOIOTh EKC-
IIepUMEeHTaJbHO. MeToAuKa po3paxyHKy eHep-
FeTUYHUX XapPaKTEPUCTHUK TMOBEPXHEBUX 1 Mix-
¢da3Hux wapis, sKi BxoAaThb y (7), npeJcTaB/ieHa
y npaygx [13, 15, 16]. CniBBigHoweHHSA (7) Ao-
L[I/IbHO BPaXOBYBAaTH TAKOX [JI1 HABaHTAXXEHUX
MeTaJliB y BepllUHi JedpeKTiB TUNY KaBepH, TPi-
LIMH, [ITUHTIB, 3allOBHEHUX PO34YMHOM eJIeKT-
poJiTy (30KpeMa, I'pyHTOBOTI0).
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3MiHa TeXHIYHOTO CTaHy MeTasly TPyOONpoOBO/iB
y pe3y/bTaTi NOTipleHHda MeXaHIYHUX BJIACTH-
BOCTE€N BUKJIMKAE MPUCKOPEHHS MPOLECIB HOr0
3HOIIYBaHHSl Ta BIUIMB HACTyMHUX (aKTOpiB
[17]:

1) nosiBa Ta pO3BUTOK KOPO3ilMHUX ZiledeKTiB ye-
pe3 KOpo3iiHUI BIJIUB Ha MeTasl TPyOGONpPOBO-

Ay,

2) 3apo/KeHHSl i 3pOCTaHHS BTOMHMX TPILUH
Ha KOHLEHTpaTopax Hanpyr i Jedekrtax Bij
BTOMHOTO Ta MaJIOLIMKJIOBOTO HaBaHTAKEHHH;

3) OKpHUX4YeHHsI i PO3TpiCKyBaHHS MeTasly Tpy-
60MpoBO/IiB B pe3yJibTaTi BibpaljiiHOr0 HaBaH-
Ta)KeHHS.

Y [17] nopaHa iHpopMalis npo po3po6JIeHHS
MaTeMaTU4YHOI MoJiesli PO3paxyHKy KPHUXKOCTI
MeTally TpyOONpOBOJIB NIJIAXOM BpaxyBaHHSA
yacy Ta reoMeTpil po3BUTKY TPILWHU IIPU TPU-
Ba/lil eKcIIyaTalil B 3aJIeXKHOCTI BiJi HABaHTa-
»KEeHb, 1110 J03BOJIUJIO NPOBECTU OLIIHKY TeXHi4-
HOTO CTaHy Ta IPOrHO3yBaHHf TEpPMiHIB eKc-
mJiyaTauii Tpy6onpoBoAiB i mifgBUILleHHS 6e3me-
KU pOO0TH TPYyOOMPOBiAHUX CUCTEM, 30KpeMa:

- MaTeMaTU4iHy MOJ€J/Ib BHU3HAYE€HHA HAKOIIHU-
YE€HHA BTOMHOI'O MOIIKO/JXXE€HHA MPH ¥OPCTKO-
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My i M'IKOMy CUMETPUYHOMY peXUMax HaBaH-
TaKEeHHS;

- OTPUMAHO 3aJIeKHOCTI KOHLieHTpaLlil Hampy-
»KeHb Y MeTaJli TpyOONpOBOAY BiJi 4acy eKCIiya-
Tauii Ta reomerpil  TPIIMHUA  LJIAXOM
pO3B’si3aHHsA HeJliHiMHOrOo AudepeHIiiHOro pi-
BHSIHHAl pPO3BUTKY TPILIMHY B MeTaJli, 1[0 403BO-
JIsIE IPOTHO3yBaTH 3a/IMLUIKOBUH pecypc Tpyo6o-
IIPOBOAY;

- 3alpOIIOHOBAHO MaTeMaTU4Hi MoJeJsi BU3Ha-
YeHHS [AOMYyCTUMOI KiJIBKOCTI IJUKJIIB HaBaHTa-
>KEHHS IPU CUMETPUYHOMY M’'IKOMY Ta »KOpCT-
KOMY LMKJIaX HaBaHTaXXeHHf, IIPU aCUMeTpHUy-
HOMY M’'IKOMY Ta >KOPCTKOMY IIMKJIaX HaBaHTa-
>)KEHHA 3 ypaxyBaHHAM reomeTpil po3BUTKY Je-

dexTy;

- OTpUMa/IM MOJAJIbLUIMA PO3BUTOK METOJ Ta
MOJieJib IPOrHO3YBaHHA TEXHIYHOr'O CTaHy TPY-
OOMpPOBIAHUX CHUCTEM 3a PaxyHOK PO3POOKH aB-
TOMATU30BaHOI CUCTEMHU PO3PAXyHKY HaIllpyxKe-
HO-Z1e(OpPMOBAHOI0 CTaHy, L0 AaJ0 3MOTy BM-
3HAYaTH TeXHiuHi mapaMeTpu TPYOOMPOBOAIB y
[103alPOEKTHI TepMiHU eKCIlTyaTallii.

11 po3paxyHKy rpaHuUlli KOPO3ilHOI BTOMHU Me-
TaJly BHUKOPHUCTOBYEMO eMIlipU4YHe CHiBBiJHO-
meHHs# [9, 18]:

O,

ve — Oyp [1’128 —-2,849 Ig(er /Qcor)]' (8)

Jle Oyp , Ove — TPAHUIIA BTOMU (MexaHiyHe Hampy-
»KeHHS$1) Ha IIOBITPI Ta y cepeJOBUIL| BiZiIOBIHO;

Qdr, Qcor — KIJIBKICTb €JIEKTPUKHU, L0 KJe Ha [10-
JIaTKOBe PO3YMHEHHSI /1ePpOpPMOBAHOTO METATY
IPU Oy Ta Ha MOr0 KOPO3il NpPH BiJCYyTHOCTI
nedbopmariii.

Benukuil 06¢cAar pe3yJsbTaTiB eKCllepUMeHTallb-
HUX JI0CJIi/[PDKEHb KOPO3iMHOI BTOMHU MeTaJliB I0-
JaHo y [18, 19]. 3 momoMororw nux AaHUX MOXKHA
YTOUYHIOBAaTHM NapaMeTpPU ClHiBBiAHOIIEeHHS (8)
JUUIS1 piSHUX MapOoK CTaJIeM.

BcTaHOBJIEHO 3aKOHOMIpPHOCTI MOIIUPEHHS TPi-
IIUHMA 338 HU3BKO-, CEPeIHbO- Ta BHCOKOAMILII-
TYJJHUX LHUKJIYHUX HaBaHTaXXeHb PO3TArOM
craisi 17T'1C Tpybu MaricTpasbHOro ra3onpoBo-
Ay micna 40 pokiB ekciutyaTauii Ta MaTepiany
HeeKcCIlJlyaToBaHoOlI (BuxifiHoi) Tpy6u [20, 21].

Section “Technics”

BpaxoBaHo pi3Hi BapiaHTH acuMeTpil LUKJIy Ha-
BaHTaXeHHs. [loO6y/0BaHO KiHETHYHI JjiarpaMu
BTOMHOTO PYMHYBaHHA 3a PIi3HUX acUMeTpiu
LJMKJIy HaBaHTa)KeHHs B Jiana3oHi LUBUJKOCTEN
pOCTy BTOMHOI TpiliuHU 0 6 nopsagkis [20, 21].
JlocaigpkeHo NMPUIIOPOTOBi AIISHKYA KiHETUYHHUX
JAiarpam i MaTepiajsy pi3HUX LIJIAHOK CTiHKU
BUXiIHOI Ta ekcmsyaTtoBaHoi Tpy6. Ha ocHoOBI
noOyi0BaHUX rpadiyHUX 3a/IeXKHOCTEH BH3Ha-
YeHO XapaKTEePUCTUKHU LUKJIIYHOI TPILMHOCTIN-
KocTi ctasi 17I'1C Ta BCTAaHOBJIEHO CYTTEBE
3MeHIleHHs NOPOrOBUX 3HauveHb KoeQillieHTa
IHTEHCUBHOCTI HaNpy»XeHb €eKCIIJIyaTOBaHOI'0
MaTepiajsy MOpPIiBHAHO 3 BUXIJHUM BHACJIJ0K
Jlerpazanii Koro CTpyKTypH i 3HMXKEeHHS OIipHO-
cTi BTOMHOMY pyHHyBaHHIO [20, 21]. Bkasani
pe3y/IbTaTh €eKCIIepUMEeHTy BHUKOPUCTAHO [JIs
OL[iIHIOBaHHS BIIMBY BTOMM Ha OL|iHIOBaHHA 3a-
JIULLIKOBOTO pecypcy Tpybu i yJOCKOHaJIEHHS
BiZIIOBIIHOI0O HOPMATUBHOI'O €JIEMEHTY 3 ypa-
XyBaHHSIM IMOPOroBOro kKoeodillieHTa iHTEHCUB-
HOCTI Hallpy>KeHb.

BUCHOBKU

PesysibTaTh [OC/HIP)KEHHA JOBOJAATH, L0 B OC-
HOBi iHdopMaliiiHOro 3a6e3neyeHHs CUCTEMU
«MeTajieBa Tpyba - i3osdliliHe Jie/leKTpUYHe
IIOKPUTTA» € METOJUKA, Ka BKJIKOYAE TaKi OC-
HOBHI npoueaypy, fK: ileHTHU}iKyBaHHS Hebe3-
[eK; OLIIHIOBAaHHA FPAaHUYHUX Ta ONTHUMaJbHUX
3HaYeHb MOTEHIiasliB i CTPYMiB /11 CUCTEMHU Ka-
TOJITHOT'O 3aXMCTY TPYOOINPOBO/y; BCTAHOBJIEHHS
KpUTEepiiB MILHOCTI MeTasly Ha Mexi MeTaJl — Ji-
eJIeKTpHUYHe MOKPUTTA i B AedeKTi i30/15LilHHOro
NOKPUTTS, SIKE MOJEJI0EMO KaBepHOI (MiTHUH-
roMm) 3 TpilKHOW0 y BepuinHi. OcobiuBicTIO fe-
bexTy TUNy KaBepHa (MiTHUHT) - TpillMHA € Te,
110 KaBepHa yTBOpeHa B pe3y/bTaTi Kopo3ii, a
Tpilq¥HA — Mif Ji€0 NUK/JIIYHOTO MeXaHIYHOro
HaBaHTaKEHHS.

[lepcneKTUBOIO MOAANBLIUX JOCHIPKEHb y Ja-
HOMY HalpsMi € BU3HAYEeHHS KOMILJIEKCHOTO I10-
Ka3HHWKa AKOCTI Ta HaAiMHOCTI 3 6e3MeYHol eKc-
IJIyaTauii nii3eMHUX HaQTOra3onpoBOJAiB i TPy-
60MpOBO/IiB, fIKi BUKOPUCTOBYIOTHCS NPHU €KC-
IJlyaTalii aTOMHUX eJIeKTPOCTaHI[iid, Ha OCHOBI
pe3y/bTaTiB AocaiKeHHs (mogaHoro iHpopma-
L[iiHOTr 0 3a6e3IeyeHHs ).
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AHoTauia. Y cTaTTi NpoBefeHO XapaKTepUCTMKY OCOG/IMBOCTEN ONTUMisauil
TpaeKTopii NonboTy 6€3niN0THOro niTanbHOro anapaty. Y po6oTi 34iNCHEHO
aHania cknagy Ta NpPWU3HAYeHHS OCHOBHOTrO O6GMafHAHHA | KOPMCHOrO
HaBaHTaXeHHA 6e3niNOTHOr0 NiTasbHOro anapaty. 30KpeMa, 3BepTaeTbCs
yBara Ha OCHOBHi BMMOrW, fIKi CbOTOfHi CTaBNATbCA A0 6€3MiNoTHOro
niTanbHOro anapary.

KnioyoBi cnoea: 6e3ninoTHWIA aBiaLiiiHUii KOMNNEKC, 6e3NiNOTHWIA NiTanbHWi
anapart; cucTema aBTOMAaTW30BaHOrO YNpaBfliHHS; KOPUCHE HaBaHTaXEHHS;
onTuMisadis.

Abstract. The article describes the features of optimizing the flight path of an
unmanned aerial vehicle. The paper analyzes the composition and designation
of main equipment and payload of unmanned aerial vehicle. In particular,
attention is drawn to the basic requirements that relate to the unmanned aerial

© 2017 The Authors. This
article is licensed under a
Creative Commons Attribution
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vehicle today.

BCTYN

Y naHui 4ac y CBITOBIM NpaKTULi CKJaacd TeH-
JleHIlid 10 IIMPOKOTr0 BUKOPUCTAHHA 0e3MiloT-
HUX JiiTasbHUX anapaTiB (BIIJIA) y nuBiibHUX
006J1aCTAX, HANPUKJIaZ, s BUpilleHHs 3aB/JaHb
€KOJIOTIYHOTO MOHITOPUHIY, AUCTAHLIMHOTIO 30-
H/lyBaHHS IOBepXHi 3eMJli, CIOCTepeXeHHs 3a
06’€KTaMU TPaHCNOPTHOI IHPPACTPYKTYPH i T. II.
[Ipy 1boMy pyx 6€3MiJIOTHUX JiTaJbHUX anapa-
TiB MOXe BiZj0yBaTHCSl B Pi3HOMaHITHUX CKJIA/[I-
HUX YMOBax peJsibedy MiCIeBOCTi: B MiCbKOMY
cepefioBUlLi (cepef, Oy/iBesib), B yMOBax TipChb-
Koro pesnbedy, HaJ, MyCTeJbHUM, JIICONAPKOBUM,
BOJIHUM Cepe/loBUILEM i T. . 3 OYpXJIMBUM pO3-
BUTKOM 0€3MiJIOTHUX JIiTAJIbHUX araparis, 3/a-
THUM pyXaTHUCS B yMOBAax CKJIAJHOTo penbedy,
3aB/IaHHA [IJIAHYBAaHHSA y pea/lbHOMY peXHMi 4a-
Cy TPA€EKTOPII MOJILOTY CTA€E BCe Gi/bIl aKTyaJlb-
HUM i NIpUBaOIMBUM [5].

3aBJjlaHHAM IJIAaHYBaHHA TPA€EKTOPIA pyxy B
OCTaHHI [eCATUIITTA NPULAUIAETbCA BeJIMKa
yBara. BoHa ¢popMyst0€ThCA K 337a4a MOIIYKY
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Keywords: unmanned aviation complex; unmanned aerial vehicle; automated
control system; payload; optimization.

TPAEKTOPIl JUHAMIYHOI CUCTEMH, 1[0 33/[0BOJIb-
HSI€ 33/JaHUM TPaHUYHUM YMOBaM, pyX MO SKiA
MiHIMI3y€ETbCA JedKUM (QYHKI[iOHAJIOM SIKOCTI,
BU3HA4ya€ TepMiHaJbHUN MpoMax abo XapakTe-
pU3YE IHTErpaibHUN PUBHK.

OZHaK Ha MpaKTULi He 3aBXAU BAAETbCA $oOp-
MaJli3yBaTH BCi BUMOTH, 1110 TIpeJ ABJISOThCS [0
JIMHaMiKA QYHKIIOHYBaHHSI CUCTEMU Y BUTJISAA]
OJHOrO (QYHKIiOHA/y, a OTPUMaHHS pilleHHs
1110710 BUGOPY ONTHUMaJIbHUX TPAEKTOPIN MOJIbO-
Ty 0e3MiJIOTHUX JIiTaJbHUX amnapaTiB BHMarae
IrPOMi3/IKUX 00YUCIEHD [7].

JleTanbHOMY aHasi3y, kjaacudikaliii, LiJiboBOMY
MpU3HAYEHHIO, IK Y BIUCbKOBOMY, TaK i LIUBJIb-
HOMY CerMeHTi, CydacCHUM po3pobKaM, AU3aiHy,
eBoJIOLIi1 6e3nisIoTHUX aBiauiiiHux cucteM (BAC)
npucBsyeHo npanto [2]. Y crarTi [7] HaBeAeHO
MibKHapoJHy kjacudikanio 6e3misioTHUX JiiTa-
JIbHUX anapariB, IPOBe/eHO aHasli3 6e3MiJIOTHUX
JIiTaJIbHUX anapaTiB iHO3eMHOr0 BUPOOHMIITBA
(Unmanned Aerial Vehicles, UAV), 3okpema npu
3aCTOCYBaHHI B JIiICOBOMY CEKTODI.
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baraTo po6iT mNpuUCBSYeHi iHTeJEeKTyaJbHOMY
KepyBaHHIO 0e3NIJIOTHUMHU amnapaTaMy, 30Kpe-
Ma, BUKOPUCTAHHS MALIMHHOTO HAaBYaHHS IIU-
poko po3rasgHyte B npayax G. Chowdhary,
M. Lazar, F. Lewis, N. Nguyen.

P03BUTOK Cy4acHUX i epCleKTUBHUX TEXHOJIO-
il J103BOJISIE CbOTOAHI 6€3MiJIOTHUM JiTaJbHUM
amaparTaM yCHillHO BUKOHYyBaTH QYHKLII, AKi y
MHUHYJIOMY BHUKOHYBAJIUCA IHIUIMMU CUJIAMHU Ta
3acobaMu. Pe3dysbTaTu aHaslisy aHTUTEpOpHUC-
THU4YHOI omnepanil Ha CxoZi YKpaiHU MOKa3yHThb
BUCOKY e(peKTHBHICTb 3aCTOCyBaHHS 0e3misoT-
HUX JIiTaJIbHUX anapaTiB Npyd BUKOHAHHI 3a-
B/IaHb BeJleHHS CIIOCTEpEeXeHHs, pO3BiAKH, Li-
JieBKasiBky, PEB, kopuryBaHHs BOTHIO [4].

BesnizioTHI 3ac06M OCHALYIOTHCS YJIbTPa3BYKO-
BUMH CEHCOpPaMH, paJapHUMM AaTYMKaMH, Jia-
3€pHUMMHU JIOKAaTOpaMH i Bifeokamepamu. B ga-
HHM 4Yac Taki TexHoJioril ocHallleHHsI 0e3ITiJIoT-
HUX 3aC00iB MOKU He IIMPOKO 3aCTOCOBYIOTHCS B
YkpaiHi.

[[lupoke 3acTocyBaHHS 3HAMILIM O€3MiJIOTHI
JIiTaJIbHI anapaTH, NpU3HayeHi JJid aBTOMATHU-
30BaHOT'0 MOHITOPMHTY pO3BIiJIKM, 3arajJibHOTo
HAaBKOJIMIIIHbOI'O CepelOBUILA, TIOBEPXHI 1 T. A,

YnpaBJ/iiHHA MOJBOTOM 6€3MiJIOTHOTO JIiTaJbHO-
ro anapary 3AIMCHIOETbCA JUCTAHLIMHO 3 Ha3se-
MHOTO MYHKTY IO pajiiokaHaly abo 3 J0noMo-
rOl0 CUCTEMU aBTOMATHUYHOI'O YIIPABJIHHA
(CAY). lIpu BUKOpHCTAHHI CUCTEMU aBTOMATHUY-
HOTO YTNpaBJ/iHHA Yy NaM'ATb 60OPTOBOI CUCTEMU
BBOJUTBHCA MapuIpyT IOJbOTY, HANpPUKIAL, Yy
BUIJISAZ KOOpPJAMHAT NPOMDKHUX MYHKTIB abo
KOOpPAWHAT LiiJi.

OTxe, /11 pob6OTU B aBTOMAaTUYHOMY PEXHMi
60pTOBi 064YMC/IIOBAaYi MOBUHHI OCHAIyBaTUCS
Bi/INOBiAHUMU aJIrOPUTMaMU 0OPOOKHU i aHasi3y
300pakeHb /1J1s1 BUPillleHHs 3aBJaHb CTUCHEHHS
BiJleoiHpopMallii i TOLIYKY 06’ €EKTIB.

Memor pobomu € ontuMmisanis TpaeKTopil
N0JIbOTY 6e3MiJIOTHOTO JIITaJIbHOTO anapary.

PE3YJIbTATU AOCNIAXEHD

be3nisIoTHUM JliTa/IbBHUM anapaT y 3arajbHOMY
BUIA/IKY — 1€ JIiTaJIbHUM anapaT 6e3 eKinaxky Ha
6opTy. CiekTp 3acTOCyBaHHSI 6€3MiJIOTHOTO JIi-
TQJIBHOTO anapaTty AOCUTb IIMPOKUK — aBTOMa-
TUYHI JIITaK¥, BEPTOJILOTU 1 JUpUKaO6i 34aTHI
BeCTH €KOJIOTIYHY pO3BiJKYy, MOHITOPUHI CTaHY
atMocdepy, BUKOHYBaTH BUMipU TeMIlepaTypH,
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iOHi3yI04Or0 BHUNPOMIHIOBaHHS, BUPOOJIATH 3a-
60pu pO6 I'PYHTY 3 3apaKEHUX TEPUTOPIN 1 T.A.
lllym Bif Takux JiTaJbHUX amapaTiB Habarato
HIDKYe, 110 0COOJIMBO BaXKJIWBO NPU 3HMOMILI B
YKUTJIOBUX palioHax [6].

HoBi 3aBAaHH{, Taki K yJAapHi, TPaHCIOPTHI,
MOHITOPUHI TMPOTSDKHUX JIIHIMHUX 06’€KTIB
(JIEII, 3ani3Hi gopory, TpyoonpoBifiHi cMCTeMH)
BUMaralTb iCTOTHOTO 30i/blIEHHS Kpeuncepch-
KOl LIBU/JIKOCTI MOJIbOTY i 3/1iTHOI Macu 6e3miso-
THOTO JIITAQJbHOTO amnapary. 3pOCTaHHS Kpeu-
CepChbKOI BUAKOCTI He0OXiJiHe AJ1s1 30i/IbIIIEHHS
epeKTHBHOCTI 6e3MiJIOTHOTO JIiTaJbHOTO anapa-
TY K TPAHCIIOPTHOI CUCTEMU i 3MEHIIEeHHS Yacy
peaxiiii, a 36i/bllIeHHS 3JiITHOI Macyd € HacJij-
KOM 30i/IbllIeHHS TPUBAJIOCTiI MOJIbOTY i 3poc-
TaHHS HOMEHKJIATYPH i Macu KOPUCHOr'0 HaBaH-
TaxeHHA. Hanpukiag, pilieHHd 3a7a4i HaZ@HHA
NOBHOLIIHHUX yAAPHUX MOXJIUBOCTEU [Jis Oe3-
niJioTHOro JiTasbHoro anapary RQ-1 Predator B
KiHIIeBOMYy MiJICYMKy BHMarajo 30iJblleHHs
LIBU/IKOCTI NIOJILOTY JIITAJILHOTO anaparTy B 2 pa-
3Y, 3JIiITHOI Baru B 4 pasy, NOTYKHOCTI CHUJIOBOI
YCTAaHOBKH B 9 pasiB i npu3BeJio 10 CTBOPEHHHA
HOBOT0O 6€3MiJIOTHOrO JiiTaJibHOro anapaty MQ-
9A Reaper (Predator B). Macy kopucHOro HaBa-
HTa)KeHHS IIPU LIbOMY 6YJI0 36i/1b11IE€HO Y 6 pasiB.
TpuBaiicts nosboty i ckaag BPEO He 3a3Hanu
3HAYHHUX 3MiH [2].

31 3pOoCTaHHAM 3JIiTHOI Macd |1 IIBUAKOCTI
N0JIbOTY OCHOBHI TeXHi4yHi NepeBaru 6e3mijoT-
HUX JIiTQJIbHUX anapaTiB NOYMHAKOTh CJA6IIaTH.
Kartany/bTHI CUCTeMU CTapTy CTAlOTh BeJM4e3-
HOTO pO3Mipy, pi3KO 306iIbIIYETbCA IX CKIAj-
HICTb Ta BUMOT'M 3 TEXHIYHOT'0 0OC/IYTrOBYBaHHS.

[locajouHi cucTeMd NOTPeOYOTb BUJIJIEHHS
3HA4YHUX 00’€MiB IJIaHepa i TaKoX CTalOTh HaJ-
MIipHO CKJIaZJHUMH | BUMOTJIMBUMU |0 TEXHIYHO-
ro ob6ciayrosyBaHHs. [Ipu 1boMy HaJilHICTH Ta-
KHUX T0CaJIKOBUX CHMCTEM 3aJIMIlae GaxkaTh Kpa-
mworo. CkJIaJiHi cucTeMU M’SIKOi MOCaJiKU He 3a-
6e3ne4yloTh HeOOXiJHOTO piBHS 30epeKeHHs
OOpPTOBOI €JIEKTPOHHOI amapaTypyd 3 IJIaHepa
6€e3MiJIOTHOrO JiTaJIbHOrO anapary.

Jl/1s1 6€3MiIOTHUX JiTaJIbHUX anapaTiB OJHUM 3
HaMOI/IbII BaXK/JIMBUX MOKAa3HUKOM epeKTUBHOC-
Ti € Woro po3Mipu. OCKiIbKU /i1 6e3MiJIOTHOrO
JIITQJILHOTO anapaTy BaXK/JKMBa MOOIJIbHICTb, BU-
KOPUCTaHHSI rabapUTHUX CUCTEM HaBiraiii cTae
HEMOXJIMBUM. 3 LIi€I0 METOX BUKOPUCTOBYIOTH
MEMS cucremu. Ane, He JUBJSYUCHL Ha Te, 1110
TaKi CUCTEMH HaJalOThb JOCTATHIO MOOIJIBHICTD,
BOHH He JJOCUTb TOYHI [8].
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be3mnisioTHI JiiTa/JbHI anmapaT¥ BUKOPUCTOBYIOTH
JUis1 aepodOTO3MOMKH, TOMY JOLJIbHUM € MiJi-
BUILIEHHS L€l AKOCTi. 30KpeMa, MU MPONOHYEMO
BUKOPHCTOBYBAaTH 6araTOQyHKIiOHa/JbHY 60p-
TOBY paZioJIOKaliiiHy cucTeMy /il 6e3MiJIOTHO-
ro JITaJbHOI'O anapary, dKa JOIOoMOXe IOKpa-
IIUTHU AKICTb 300pakKeHHS IPOCTOPY.

MoxIMBOCTI paZio/IOKaliiHOl anapaTypu BH-
3HAYalTbCA BUJIJIEHUMU pecypcaMHU MacH, ra-
OapUTIB i CIIOXMBAHOI NOTYXHOCTI i 3pOCTalOTh
IpU TepexoAi Bif 06e3MiJIOTHOro JiTaJbHOIO
arapary cepeHbOro KJacy A0 TSKKUX 6e3niso-
THHUX JIiTaJIbHUX anlapaTiB.

B AKocTi 0CHOBHOro MeToAy OrJZy NMpPOCTOPY
3aCTOCOBYETHCSA GIYHUM OTJIsAZ i3 CHHTE30M aine-
ptypu (PCA) 3a paxyHOK pyXy 6€3MiJIoOTHOTO JIi-
TaJIbHOT'0 anapary, SKWi 3abe31edye HauoibIy
iHdopMaTUBHICTb pajjioJsioKaliiiHOoro 3o06pa-
>keHHd (PJII). [Hmi dyHKuUii pagiosokauiHoi cu-
CTEMHU peasli3yloThbCs LIJIAXOM HPUCTOCYBaHHSA
anapatypu PCA 10 BUKOHaHHA JOJATKOBHUX 3a-
BJaHb. Hanpuk/iaz, npu MexaHiYHOMY po3BOpOTi
aHTEHU 3a HaANpsAIMOM MOJbOTY MOMJIUBUU
orJisij B epe Hiu niBcdepi [5].

PaziioniokaTopy, 1110 BCTaHOBJIIIOTHCSA Ha Ge3i-
JIOTHOMY JIiTa/IbHOMY anaparti, MOXYTb OYTH SIK
crieLlia/li30BaHUMH, TaK i yHiBepcasibHMMU. Ha-
NpUK/IaZ, Oe3NJIOTHUH JiiTaJlbHUA anapar
Heron ocHamenut PCA i BUpillleHHs 3ajadi
MOHITOPHUHTY MOPCbKOI MOBEPXHi 3a I0MOMOT 00
jgokatopa Elta EL/M-2022U Maritime Patrol
Radar. [nwi matoth y cBoemy cknazi PCA EL/M-
2055 SAR/MTI pns cnocrepexeHHs cyuii. Tex-
HiYHa peaJisanisa cnenianizoBaHux PCA npocri-
me. Pa3oM 3 TUM Ha psaji iHIIKMX 6e3MiJIOTHUX
JIiTa/JIbHUX amnapaTiB BCTaHOBJIOIOTbCS 6araTo-
dyHKIiOHa/MbHI pazio/ioKalikiHi KOMILJIEKCH, 1110
3a6e3MeuyoTh pillleHHsI 060X 33/a4 (IPUKIaJ —
PCA AN/APY-8 Lynx pasis1 6€3miJIOTHOTO JiTasb-
Horo anapaty Reaper).

Jlo ckazaHOro HeoOXiJHO J0J4aTH, IO IiJIbOBI
xapakrepuctuku PCA, Taki 9K cMmyra orzspny,
MPOCTOPOBA PO3AiJibHA 3JaTHICTh 10 JaJIbHOCTI |
3a a3uMyTy, V BUpIlIAJbHIKN Mipi 3a/eXaTh Bij
YMOB CIIOCTepeXXeHHsI (BUCOTH MOJIbOTY, LILISXO-
BUM WIBUAKOCTI) i Bif skocti HapiramiiiHo-
ro/MikpoHasiraiiiHoro 3abe3rnedyeHHs. [lpu
IbOMY Ba>K/IMBO 3a3HAYUTH, 1[0 HAWBUILA MPOC-
TOpPOBa pO3JiJbHA 3[ATHICTb JOCATAETHCA IPU
MOJIbOTI Ha MaJIUX BUCOTax i NMpU BiJHOCHO Ma-
JIMX IaJIbHOCTSAX [0 LI
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HaBnaky, mupoka cmyra orJisily npy NoMipHoMy
POCTOPOBOMY BHUpillleHHI 3a6e3nevyeTbcs Ha
BEJIMKUX BUCOTaX | MAaKCUMaJIbHUX JAJIbHOCTSX.
PaziosiokaTopiB, y IKUX B OZHOMY i TOMY X pe-
)KUMI CIIOCTepeKeHHS PAaHUYHO BUCOKA IPOC-
TOpPOBA pO3JUJIbHA 34AaTHICTb IOELHYETbCA 3
FPAaHUYHO LIMPOKOI CMYTOK OrJIAAY, HEe BUAB-
JIEHO.

LmtocTpaliiero HaBeIeHOTO GAKTY MOXKe CAYKUTH
pajlio/IoKaTOp 3 CHHTE30BAaHOK aNepTypolo,
BCTAaHOBJIEHHM Ha Oe3MiJIOTHUH JliTalbHUM ala-
pat Predator, ne 3asiBjieHa MpPOCTOpoOBa po3/i-
JIbHA 3JIaTHICTb N0 AAJBHOCTI i 32 a3UMYTY, 110
JlopiBHIOE 1 M, 3a6€e3Me4Yy€eTbCS B CMY3i OISy
IIUPUHOIO He b6isbie 800-1000 M [2].

[IpogykTUBHICTE LHUPPOBOI KaMepH NpPU aepo-
$OTO3HIMaHHIO BUPAXKAETbCSI B HEOOXiJIHIN Ki-
JIbKOCTI 3HIMKIB Ha OJJMH KiJIOMeTp KBaZpaTHUMN
(kB. kM) TepuTOpii. Bucoka npoAyKTUBHICTb OY-
Jle y KaMepu 3 MEeHLIOK KiJIbKICTIO 3HIMKIB Ha
KB. KM. /11 po3paXyHKy KIJIBKOCTI 3HIMKIB Ha
OJIMH KB. KM. HEOOXiJHO OOUYUCJIUTH ONTHMAJIb-
Hy BiZICTaHb MiX MaplupyTaMyd aepodoTo3ioM-
KU i neHTpamu ¢otorpadyBaHHs (1. ¢.) Ha Ma-
pLIPYTI.

BigcTanb Mixk MapuipyTaMu aepopoTO3MOMKH i
1. ¢. Ha MaplIpyTi pO3pax0OBYETLCA 3 ypaxyBaH-
HaM ToyHocti [VIOHACC/GPS Hasiranii i oco6-
JINBOCTEN MiJIOTYyBaHHSI 0€3MiJIOTHOrO JIiTajlb-
Horo anapary. [lapameTpu yTpyuMaHH4 JliTaka Ha
MapIIPYTi HACTYIIHI:

- IonepeyHe 3MilleHHd BifJ oci MapupyTy +10 m;

- yTpHMMaHHS 6e3MiJIOTHOrO JIiTaJIbHOTO anaparTy
Ha 3alpoeKTOBaHii BUCOTI +15 Mm;

- BiZicTaHb Bif 11eHTpY 3anpoeKkToBaHOro ¢GpoTor-
padyBaHHSA [0 TOYKM CIpallbOBYBaHHS 3aTBOpa
doToanapara +5 M;

- 3MiHa KyTa KpeHy 0e3MiJIOTHOro JiTaJbHOro
arnapary Ha MapIIpyTi Mi>xk ABoMa 3HiMKamu 10°;

- 3MiHa KyTa TaHra)ka 6e3miJIOTHOro JiTaJbHOTr0
arnapaTty Ha MapIIpyTi MiXK ABOMa 3HIMKaMH 6°.

HaBejieni mapamMeTpu mnoJIbOTYy 6€3MiJIOTHOTO
JIITQJILHOTO amnapaTty O6yJM OTPUMaHi B pe3yJib-
TaTi 6e3/1iyi mocT 06po6KKU MaTepiasiB BUPOO-
HUYOTO Ta eKClIepUMEHTAbHOTO aepodoTO3Hi-
MaHHS.

Jlis1 po3paxyHKy NpPOAYKTUBHOCTI (OTOKaMep
HEOOXiIHO OTPUMATU MAaKCUMAaJIbHO J0NyCTUMY
BUCOTY doTorpadyBaHHS NPU 3aJaHOMy Macll-
Tabi cTBoproBaHOro QoTomiaHy. 3B'I30K Kpau-
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HBOT'O PO3MIpy MiKceJid 3HIMKa 3 MICLIEBICTIO I0-
Ka3aHuM Ha puc. 1.

PucyHok 1 - 3B'A30K po3Mipy nikcens 3HimMka 3
MiCLIeBICTIO

Mpumitkn: f - @QokycHa BigcTaHb Kamepu B
ekBiBaneHTi ans 35 MM Kkagpy; L - [oBXuHa
MONOBWUHK AiaroHani matpuui, and 35 MM Kaapy
BOHa cknage 21.6 mM; H - Bucota doTorpadyBaHHs
nig yac AO®C; D - AoBXWHA NONOBWHW JiaroHani
3HIMKa Ha MicLLeBOCTi

BesinyvMHa KpaWHBOIO IMiKCeJiB 3HIMKA Ha Mic-
L|eBOCTi He NMoBUHHA nepesuinysBaTty 0,07 MM B

MacuItTabi ctBoproBaHoro ¢oTo-miany [5]. Pos-
paxyHOK pO34iJIbHOI 34aTHOCTI 3HIMKa CJiJ Ipo-
BOJIUTH JJis1 HAWOUIbII BiJi/lajIeHUX BiJ LeHTPY
Kazpy. 3 puc. 1 caiaye (1)-(2):

S:d*cos(y—ﬁ)’

sin A

(D

Ho =S™C0sS. (2)

/s 3a6e3neyeHHsl CYLIJIbHOTO MOKPUTTS 3€M-
HOI MOBEpXHi 3HIMKaMM HeoOXiHO BpaxyBaTH
MaKCHUMaJIbHI BiJIXWJIEHHS G6€3IJIOTHOro JiTa-
JIbHOT'0 alapary BiJi 3allpO€KTOBAaHOI'0 MapuIpy-
Ty. MiHiMa/ibHe 3Ha4YeHHs IOJIOBUHU LIWPUHU
3axBaTy MicCIeBOCTI MiJ yac aepopOTO3HOMKHU 3
ypaxyBaHHSAM CYKYIHOCTi NOXHWOOK HaBirawuin-
HUX JAHUX | MUJIOTYBaHHA JIITAJBLHOTO anaparty
064MCII0ETHCA 3a GopMmyJioto (3):

Dpin = (H,,,, —15) *tg(b—-5°) =10x.  (3)

[IpoexkTyBaHHs aepoPOTO3MOMKU [03BOJISIE BU-
KOPUCTOBYBAaTU OTPUMaHi JlaHi B HaBirauinHiu
nporpawmi (puc. 2).
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PucyHok 2 - HasirauiinHa nporpama

[Ipy ynpaB/iHHI 6€3MiJIOTHUM JIiTaJbHUM ama-
paToM 3a JIONOMOrOI0 HaBiramiiHoi mporpamu,
MO>KHa 3/[IMCHIOBATH IOJIIT 3 3allpO€KTOBAaHUMU
MapuipyTaMi. BrkoHaHHS aepodOTO3MOMKU 3
3allpOEKTOBAaHUMH MapIUpyTaMH [J03BOJIAE 3a-
CTOCOBYBATHU [Jisl CTBOPEHHS OPTOPOTOINJIAHIB
icHytoui 1nudpoBi doTorpaMMeTpUuHi CTaHIl
(LPC), mo icTOTHO CKOPOUY€E BUTPATHU HA BUKO-
HaHHA pOOGIT 1 CTBOpPEHHs Clleliali30BaHOI0
IIPOrpaMHOro 3abe3ne4yeHHs.

TpeTs 3ajaua noB’si3aHa 3 ONEPATUBHONO OI[iH-
KOI0 SIKOCTi MaTepiasiB aepodpoTo3HiMaHHA. [J1s
1[i€l MeTH po3po6JIeHO Ta BIPOBA/?KEHO Y BUPO-
OHUI[TBO MporpaMHe 3a6e3ne4YeHHsl Y BUTJA/I
nogatka go I'IC Mapinfo.

[IporpamMa 3a JaHUMH, OTPUMAHUMU 3 GOPTY Jii-
TQJIBHOTO anapaTy B MOMeHT ¢oTorpadyBaHHs,
Oy/lye YMOBHI paMKHU 3HIMKiB (puc. 3), 3a AKUMHU
OLIHIOETBbCA NOKPUTTA 3aJaHOI TepUTOpil aepo-
$oTO3HIMKaMU.

PucyHok 3 - Mobyf0Ba yMOBHMX paMOK 3HIMKIB nif
yac aepodoTO3iOMKM

Po3po6sieHa MeTOAMKaA OLiHKU AKOCTi aepodo-
TO3HOMKH [J03BOJIIE BUKOPUCTOBYBAaTH Oe3IIi-
JIOTHI JliTa/bHI Ha/JIeTKi anmapaTu K MOBHOQY-
HKLiOHa/IbHI KOMIUIEKCH. AepodOTO3HOMKH B

Section “Technics”

peasbHOMY 4aci 403BOJIAIOTh YHUKHYTH MOBTO-
PHUX BUI3[IB Ha BiI3HATI SIIAHKHU.

TakoX AOCUTh BaX/JIMBUM IIOCTA€E AWCTaHIliMHE
KepyBaHHS1 6€3MiJIOTHUM JIiTa/IbHUM anapaToM.
[IpoBesieHHI aHa/li3 CMCTEM ymnpaBJliHHS MOKa-
3aB, L0 AUCTAHLiMHEe KepyBaHHs BKJIIOYAE TiJl-
HOCTI IHIIMX PeXUMIB i NoJdrae B nepejadi 1o
KOMaH/|HIM pajioJiiHil 3aBJaHb /11 BUKOHABYMX
MexaHi3MiB.

CucteMa AMCTAHLIMHOTO KepyBaHHs Bi/lIOBiJa€E
3a IJIJaHyBaHHSA MOJIbOTHOTO 3aBJaHH:A, GOpMy-
BaHHS KOMaH/, yIpaBJIiHHA [JI1 CUCTEMHU aBTO-
MaTUYHOI'O YINpaBJiHHA NpPU 3MiHI MapuipyTy
[I0JILOTY IMiJIOTOM-ONIEPATOPOM, Ha/lalUTyBaHHA
rapaMeTpiB CUCTEMU ABTOMATHUYHOIO yIpaB-
JIiHHSA, BiloOpakeHHsI TeJleMeTpHUYHOI iHpopMa-
Uii, aHaJi3 MOJBOTHUX JAHUX, a TAKOX YyIpaB-
JIIHHA KOPUCHUM HaBaHTa)KeHHSIM 0e3MiJIoTHO-
ro JitajbHoro amapaty. 3 06OKy mijsoTa-
ornepaTopa AUCTaHLiiHe KepyBaHHS 3BOAUTBCS
J10 YTOYHEHH [POorpaMu M0JbOTY Ha MapIUPYTIi,
BH/laui pa30BUX KOMaH/i B pauoHi pillleHHs ILii-
JIbOBOI 3aJiavi. 3aBAaHHA GOpMyBaHHS KOMaH/]
IIpY JUCTAaHLIMHOMY KepyBaHHI HOCUTb JIOTIKO-
aHAMITUYHUN XapakKTep, BUPOOJIEHHSI €JUHUX
[paBWJl BHU3HAYEHHA I[POrpaMu, IapaMeTpiB
[I0JIbOTY B YMOBaX HEBHU3HAYEHOCTI € BaXXKOMO
3azjayeto [6].

TakuM 4YHWHOM, oOmnepaTMBHA THYYKICTb, 3/aT-
HICTb B pPeXHMI peasibHOIo 4acy nepeJaBaTH iH-
dopmanito Ha BUllle CTOSYi PiBHI ynpaBJiiHHA i
CBOEYACHO Ha Oy/ib-IKOMY eTali MoJIbOTY OTPH-
MyBaTHU HeoOXiZiHi AaHi A ii aHausi3y i npuitH-
STTs pillleHHS], 1[0 0O0YMOBJIIOIOTh JAOLIbBHICTh
BUKOPHUCTAaHHA JUCTAHLIMHOTO PEXHUMY ylpaB-
JIiHHA. /lucTaHILiiHe KepyBaHHA ONepaTOpPOM
6€e3MiJIOTHOrO JIiTa/JIbHOTO anapaTty - Lie CKJIaJHa
baraTokpuTepiasibHa 3ajaya. CynepedsuBiCTb
BUMOT /10 pe3y/IbTaTy NPUUHATHX pillleHb, He-
OZJHO3HAYHICTb OLiHKM CUTYyallil, IOMUJIKU y BU-
60pi NpiopUTETIB YCKIAJHIOOTh MPOLEC MPUKH-
ATTH pillleHb

Npyd yOpaBJ/iHHI, He [103BOJISAIOTb e(pPEeKTUBHO
06po6s1ATH iHpopMaliito i orepaTUBHO aHAi3y-
BaTH Ii /11 IPUUHATTS 0OI'PYHTOBAHUX PilllEeHb.

OcHOBHI 3aBJaHHA, AKI BUPILIYOTLCA OllepaTo-
pOM INpU JUCTAHLIMHOMY KepyBaHHi, HOCATH JIO-
riko-aHaJiTUYHUI XapakTep, BUMarawTb 006-
IPYHTOBaHUX OINlEPAaTUBHHUX pillleHb Ha OCHOBI
oJiep:kyBaHol ¢poTo- i BileoiHpopMalii Ta ckia-
JAI0ThCA 3:
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- BUpPOOJIEHHS pillleHHS1 Ha BUKOHAHHA il 1O
MOIIYKY 00’€EKTIB Ha MiZiCTaBi pe3y/bTaTiB aHa-
JIi3y Mo/iii i piBHSA HAssBHUX MOXJIMBOCTEN 6e3-
MIJIOTHOTO JIITAJILHOTO arapary;

- BUABJIEHH{, PO3Ili3HaBaHHA | BU3HAYEHHA KO-
OpAYHAaT BUOpPAHOI'0 00’€EKTa;

- BUKOPUCTAHHS NPUHLMIY BUOOpPY 06’€KTa 3a
CTyIIeHeM MOro BOXKJIMBOCTI | IPIOPUTETHOCTI;

- IPUKAOMY, NepepoOKH i aHasli3y OCTOBIPHOCTI
oZlep>KyBaHoi iHdopMalii no pasiokaHany;

- 3abe3nedyeHHs] CTaJOr0 YIpaBJiHHA pPYyXOM
0€e3IiJIOTHOrO JIITAJIbHOTO anapaTry 3a Mapuipy-
TOM, Ha AKOMY OYiKY€ETbCA NPUCYTHICTb BaKaH-
Ciii onepartopa 06’€KTiB;

- BUKOPUCTAHHS TEXHIYHUX MOXJIMBOCTEN 6Op-
TOBUX NPUCTPOIB i cUcTeM 6e3MiJIOTHOrO JiiTa-
JIBHOT'0 anapary;

- yOpaBJiHHA KOPHUCHUM HaBaHTaKEHHSM:
YIpaBJiHHA JiHIE BUAUMOCTI KaMepH; HamnpH-
MaMH Ta KOHTPOJIXO HaXWJly KaMepH 10 0CAX; 3a-
XOIUIEHHA  MOMEHTa/JIbHOTO  3HIMKa,  3a-
NaM’sITOBYBaHHSA i CTBOPEeHHS MIiTKU Ha TJIi Kap-
TH; 3MiHa MaciITady; 3MiHa pokycyBaHHs [2].

OnepaTop 6e3MiJIOTHOrO JIiTAaJIBHOTO anapaTry B
Cy4aCHHUX yMOBax BeJleHHS GOMOBHUX [ill BUKO-
HY€ HaBiraniiai, aHasiTuuHi QyHkuii, 37ilcHIOE
npoiecu po3mudpoBKU GoTo i BigeoiHpopmMmariii
Ta 6e3nocepeiHbO € 0C00010, 110 NPUKMAaE pi-
HIEHHS.

HeoOxifHi 3/1arompxeHi i mpoayMaHi aii onepato-
pa, 3[IiICHEHHS IKUX MOXKHA TiJIbKU 3aBJASKHU J10-
CBiZly, 3HAHHSIM 3 yHpaBJ/iHHSA 0e3MiJIOTHUM Jii-
TaJIbHUM amnapartoM i gemudpyBaHHs GoTo i Bi-
feo iHdopmarnii. OcHOBHI QyHKIiI cnpsMoBaHi
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INTRODUCTION

Abstract. Cadmium selenide tellurium is a compound containing cadmium, tellurium and
selenium elements forming a combined solid. Hall measurements suggest that it is an n-
type semiconductor. Related optical studies indicate that is transparent to infra-red
radiation. Structural studies clearly show that it has a wurtzite, sphalerite crystalline forms.
Cadmium is a toxic heavy metal, and selenium is only toxic in large amounts or doses. By
this toxicity, cadmium selenide is a known to be carcinogen to humans; however, this does
not stop investigating it for optoelectronic applications. Current research has narrowed
down to investigating cadmium selenide when in the form of nanoparticles. Cadmium
selenide finds applications has found applications in opto-electronic devices like laser
diodes, biomedical imaging, nano-sensing, high-efficiency solar cells and thin-film
transistors. By chemical bath deposition, Cd;SegsTey4 thin films were grown onto glass.
Tellurium was gradually introduced as an impurity and its crystalline structure and optical
properties were investigated by XRD and UV-VIS spectroscopy. The main
Cd;SeyTeg4/glass characteristics were correlated with the conditions of growing and post-
growth treatment and it was found out that films were homogeneous films with
controllable thickness onto the glass substrate and suitable for n-type “sandwich”
heterostructures applications. Comparison of the intensities of equivalent reflexions
provided a test for the internal consistency of the measurements. Equivalent reflexions in
two specimens differed on average by 1.4 % and 0.6% from the mean measured intensity,
attesting to the high internal consistency of measurements from extended-face crystals. By
comparison from data obtained from all samples showed their average deviation from the
mean to be 0.9 %.

Keywords: cadmium selenide tellurium; Cd;SeyeTeq4 thin films; glass; chemical bath
deposition.

pulses tunable from 10 to 20 pm [1]. Tellurium
equally is a rare, silvery-white, brittle, lustrous

Cadmium selenide compounds are used as n-type
semiconducting layer in different kinds of
“sandwiched” optoelectronic heterostructures
due to their very interesting properties. They
have a band gap of about 1.74 eV, good dielectric
constants of about 10.2 [13] and varying electri-
cal resistivity of about 1 Q cm to 1012 Q cm [3].
Pure crystal of CdSe has its band edge in the near
infrared and show clear transmittance far into
the infrared region [6]. Their long wavelength
limits determined by the onset of lattice absorp-
tion are about 1.5 cm'! at 24.3 um [14] with a
narrow impurity absorption centered at 18.5 um
which varies from one crystal of CdSe to another.
They also show a nonlinear optical behavior with
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metalloid that can burn in air with a greenish-
blue flame to form white tellurium dioxide
(TeO2). When its present in certain compounds,
tellurium exists mostly in the oxidation state IV
and VI depending of other conditions [12]. Tellu-
rium is therefore a semiconductor that is slightly
photosensitive with radioactive isotopes. It is
among the lightest element to exhibit alpha de-
cay. Therefore, when investigating it, caution
must be exercised. Using the Sellmeier equations
[10] and where A is in microns, it has refractive
index varying as:

1.85872%>  3.04614°

+ (1)
A% -0.2187 1?-3380

n2 =4.1321+
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2.003842 . 3.554042
A2 -0.2075 A% -3629°

where symbols have their conventional mean-
ings.

n? = 4.0829 + (2)

Different techniques could be used to grow im-
pure CdSe thin films preparation such as chemi-
cal bath deposition [2], sputtering [9], chemical
vapour deposition [8] or electrodeposition [4].
Among them, chemical bath deposition (CBD) is a
simple and low-cost method and produces uni-
form, adherent and reproducible films. Moreover,
CBD is a low temperature technique and can be
used for CdSe deposition onto a wide range of
substrates. Thin films of were grown by chemical
bath deposition on glass using the multilayer
technique is not new [6, 3]. Pure cadmium se-
lenide films properties are extremely sensitive to
preparation conditions [7, 14] and therefore the
aim of this work is to study the influence of tellu-
rium impurity on structural and optical proper-
ties.

METHODOLOGY

Materials and Reagents

Cadmium acetate, NH3 aqueous solution, acetone,
ethanol, sodium citrate and distilled water were
purchased and used without purification. Chemi-
cal were bought from Sigma Aldrich while the
glass pieces were purchased from Optical Filters
Ltd.

Preliminary Procedures

Prior the deposition, the coated glass (50 mm x
25 mm x 1 mm) were ultrasonically cleaned with
acetone/ethanol mixture and dried.

Procedure

Single-layer Growth. CdiSeosTeos/ glass thin film
structures were grown successively from re-
newed chemical bath (CB) using a precursor so-
lution prepared from cadmium acetate, NH3
aqueous solution, sodium citrate and distilled
water. The glass substrates were immersed ver-
tically suspending them around the stirrer and
the bath stirred was continuously while main-
tained at 70 °C. After attaining thermal equilib-
rium, Te impurities were introduced under stir-
ring conditions.

Multi-layer Growth. To grow a multi-layer proce-
dure, wet glass were immersed into the hot
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chemical bath and only taken out after 1.0 hr,
washed and re-introduced into a renewed hot
chemical bath solution repeatedly. All other
growth conditions were maintained.

Deposition parameters. For the two procedures in
above, the deposition parameters were main-
tained as follows:

[Cd#*] =3 x10-3M; [C¢H5073] = 1.2x 101 M;
[NH3] =3x 101 M; [Se] =3.1x 102 M;
pH=10.5; [Te] =1.85x 102 M.

All samples were washed, dried and annealed in
air; at 350 °C to result into CdiSeosTeos thin
films.

Characterization. The films were characterised by
thickness using a profilometer and micro-
weighing method and the film thickness was
evaluated by averaging the resulting measure-
ments, crystalline structure using diffractometer
and obtained UV-Vis transmittance spectra from
a photo Spectrometer.

RESULTS AND DISCUSSIONS

This work specifically investigated the structure
and optical transmittance in the range of 300-
900 nm wavelength which is in the UV-Vis spec-
troscopy (Figure 1 and Figure 2).

100 4

ITOO
80
ITO 1.0

60
ITO 2.1

40

ITO 2.3

Transmitance( %)

20 4

0 -

T T T T T T !
300 400 500 600 700 800 900 1000
Wavelength (nm)

Figure 1 — Transmittance in multilayered
CdSeqsTeo4/ glass film

Observed intensities were analyzed by crystallo-
graphic least-squares program and modified to
include dispersion corrections and to calculate
the values of the atomic scattering factors at the
appropriate value of sin (6/2) using the polyno-
mial expansion [4].
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Figure 2 - Transmittance in Cd;Seg¢Teq 4 / glass
after the thermal treatment

For a structure consisting of light atoms and in-
cluding low-angle data the effect of replacing the
usual interpolation procedure by the polynomial
expansion could well be more significant.

Chemical Reactions

CdiSeosTeos/glass samples were grown by
chemical bath deposition method from cadmium

acetate solutions. The chemical bath deposition
of films involves the decomposition of alkaline
solutions in the presence of a metal salt in the
presences of chelating agents such as ammonia
or sodium citrate, whose role is to control the
Cd1SeosTeos/glass film-growing rate as follows

[8]:

Cd(CH3C00); + Se*? + 20H- —
— CdSe + H2CN2 + 2H,0 + 2CH3C00- (3)

Film Thickness

Chemical Bath technique was adapted for multi-
layer CdiSeosTeos/glass and samples with 1, 2
and 4 consecutively deposited were prepared
and characterised. Composition of the as pre-
pared heterostructures, packing density, growing
rate and thickness of CdiSeosTeo4 films are pre-
sented in Table 1.

Table 1 - Raw data for heterostructures Cd;Seqg¢Teg4 / glass

Samples | Heterostructures | CdiSeosTeos Total Packl_ng thﬁm Growing rate
code Type film type dep. density thickness (nm/min)
time* (mg/cm?) (nm)
ITO-0 Glass - 0 0 20** 0
ITO 1-0 gldafseo-6Te°-4 / Mono-layer | 1h 0.098 17 0.2
ITO-2.1 |CdiSeosTeos / glass Multi-laver 2h 0.470 89 0.7
ITO2.3  |CdiSeosTeos / glass y 4h 1.434 243 1.3

Notes: * n = number of layers, m = deposition time; ** - manufacturer measurement

The increase of CdiSeosTeos/glass film thick-
ness with the total deposition time could be no-
ticed. Moreover, for the same deposition time,
the multilayer film is almost 7 times thicker
then the corresponding monolayer one. The
use of a high number of successively deposited
layers (coatings) determines the increase of the
film thickness. One can note that for various
heterostructures, the growing rate is different,
increasing with the number of coatings.

Optical Transmittance

The transmission spectra of the heterostructures
that contain multilayer CdiSeosTeos/glass films
illustrates the decrease in film transparency par-
allel with increases in film thickness (Figure 1).
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As opposed to post treated films, there seems to
be an increase film transmittance (Figure 2). It
can be noted that the glass substrate shows a
high transparency on the entire visible domain.

X-ray diffraction

The X-ray diffraction were used to investigate
the optical and structural properties of differ-
ent CdiSeosTeos/glass hetero-structures (Fig-
ure 3 and Figure 4). The crystalline structure of
thermally treated CdiSeosTeos/glass het-
erostructures was investigated by X-ray dif-
fraction and characteristic bands of the hex-
agonal crystalline structure of the cadmium se-
lenide could be noticed as depicted in Figure 3.
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Figure 3 — XRD spectra for Cd;Seg¢Teg4 / glass after the thermal treatment
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Figure 4 - XRD spectra for Cd;Sep¢Teq 4/glass with multilayer CdS films

It was also noted that the crystallinity of the films
were high as a result of post-growing thermal
treatment. Therefore, in order to compare the
effect of multiple layers on crystalline structure
observed, the XRD spectra were first normalised
in rapport with (222) peak of the indium-tin ox-
ide as shown in Figure 4. The spectra normalisa-
tion was used to input in evidence of the increase
of the three XRD characteristic bands observed in
CdiSeosTeos / glass ie. (100), (002), (101). This
observation was attributed to the presence of a
higher CdiSeosTeos crystal amount on the sur-
face of glass.
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CONCLUSION

Thin films of CdiSeo.cTeo.s were synthesized using
special CBD. It proved to be a convenient deposi-
tion method since its films were well adhered to
and were also homogeneous films with control-
lable thickness onto the glass substrate. Powder
X-ray analysis confirmed the fundamental dif-
fraction patterns of CdiSeosTeo4. UV-Vis and XRD
investigation illustrated the quality of the as pre-
pared CdiSeosTeos hetero-structures as deter-
mined, from X-ray intensity data obtained with
extended-face crystals [11]. The wurtzite pa-
rameter u was found to be 0.37679 + 0.00012.
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Comparison of the intensities of equivalent re-
flexions provided a test for the internal consis-
tency of the measurements. Equivalent reflexions
in the samples differed on average by 1.4 % and
0.6 % from the mean measured intensity, attest-
ing to the high internal consistency of measure-
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ments from extended-face crystals. By comparing
data obtained from all its samples their average
deviation from the mean to be 0.9 %.
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Abstract. Methyl ammonium lead tri-iodide hybrid thin films were grown
using solution technique. They were doped with silver nano-particles at
different concentrations at concentrations of 0.05, 0.06, 0.07, 0.08, and
0.09 mM. Their reflectance and transmittance were recorded in the
wavelength range 300-900 using UV-Vis double - beam spectrophotometer.
Using these measurements, other optical parameters were simulated using
scout software. The effect of silver nanoparticles was investigated. Results
revealed that the thin films had highest transmittance of about 79 % as their
band gap varied from 1.921-1.832 eV. Electrical conductivity varied from
1.4-1.6x10° S cm™" while optical conductivity varied in the range of 0.3-
0.6x10" sec™. They had a significantly low refractive index, suitable for
optical applications within the range of 1.6-1.8. The extinction coefficient
varied in the range as 1.0-1.7x10 while the absorption coefficient varied
varies in the range of 2.1-4.2 cm’". It was concluded that the thin films were
suitable for photonic device applications.

Keywords: optical parameters; silver nano-particles; methyl ammonium lead
tri-iodide; CHsNH;Pbls; energy band gap.

INTRODUCTION

Hybrid nonlinear optical materials have received
much interest because of their potential applica-
tions in optical devices such as optical signal
processing, optical switching and optical power
limiting [1, 4, 21]. Hybrid materials are currently
attracting considerable attention and they are
emerging as a new front runner promising mate-
rials for optical devices applications owing to
their high nonlinearity and ultra-fast responses.
These are qualities required in many scientific
and material technology device applications [8,
22]. Hybrid materials can be modified when they
are doped using suitable metal nanoparticles to
display unique optical nonlinearities. In this
study, silver nanoparticles were chosen because
have excellent unique nonlinear optical proper-
ties. Silver as a dopant in methyl ammonium lead
tri-iodide, it may contribute to its nonlinear to
offer several characteristics advantages like
flexibility, ease of fabrication, good transparency
or non linear reflectivity, photo and thermal sta-
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bility [3, 19, 24]. Low fabrication cost may be an
added advantage. Scientific developments have
developed various techniques to prepare the hy-
brid films [10, 28, 29]. Among them is solution
technique which is a very good, simple, and easy
to prepare the hybrid films. It is a technique that
was employed to grow silver containing methyl
ammonium lead tri-iodide hybrid films at differ-
ent concentrations. This work reports on the op-
tical properties of CH3NH3Pbl3 as modified by
silver nanoparticles as simulated using the scout
software.

THEORETICAL FRAMEWORK

It's generally accepted that in thin or thick films
or wafers, linear absorption coefficient & of an
optical medium is usually described by the Lem-
bert-Beer law [7] as (1):

I=I0e @)
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This is acceptable that absorbance A can be de- 210

. _ opt 9
fined as (2): Oopt = . 9

A=1,/1. 2)

So that Equation (2) can be written as (3):

A=e. (3)

From the Equation (3) absorption coefficient
takes the form (4):

o= 2.303%, (4)

where |0 - is the incident light intensity;
A -is absorbance;

| -is the transmitted light intensity;

L - is the length of the absorbing medium.

The extinction coefficient K of the medium sam-
ple is directly proportional to the absorption co-
efficient « according to the following Equa-
tion (5):
_al

Ar’
where A - is the wavelength of incident light
[15].

k (5)

Based on this concept, the refractive index N is
fundamental parameters as it relates the proper-
ties of material as [20]:
1/2
xﬂ , (6

F+R}{ 4R
n= + -
1-R] |(1-R)?

where the optical reflectance R of the material is
given by the relation [15]:

R=[1-(Te™)]”? 7)

Optical conductivity and refractive index of the
material relates as [30]:

anc
Oopt = E (8

where c - is the velocity of light, then electrical
conductivity 0oy Of the material is related to its

optical conductivity Oopt aS [32]:
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Finally, the optical energy gap Eg between the

valence band VB and the conduction band CB of
any material relates to the absorption coefficient
o and the incident photon energy hv according
to the following relation (10):

(ehv)=C(hv—E, )" (10)

where h - is the Planck’s constant;
v —is the frequency of incident photons;

C - is a constant, its value depends on the transi-
tion probability;

m - is an indey, its value depends on the type of
the electronic transition [12].

METHODOLOGY

Material and Chemicals

Silver nitrate AgNO3, hydrazine hydrate, sodium
citrate and sodium dodecyl sulphate, double-
distilled de-ionized water, Potassium chloride
KCI, zinc nitrate Zn(NO3)2.6H20, copper sulfate
CuS04.5H20, absolute ethyl alcohol CH3CH:OH,
ethylene glycol AR, sodium hydroxide NaOH, so-
dium borohydride NaBH,, ascorbic acid CsHgOs,
trisodium citrate CsHsNasz07.2H>0, ammonia NH3,
poly vinyl alcohol PVA among others.

Preparation of silver nanoparticles

Sodium dodecyl sulphate and sitrate of sodium
were used. Silver nitrate solution containing
1.0 mM and sodium dodecyl sulphate of concen-
tration of 8 % w/w was used as a metal salt pre-
cursor and a stabilizing agent, respectively. Hy-
drazine hydrate solution with a concentrate
ranging of 1.0 mM and citrate of sodium solution
of 1.0 mM was used as a reducing and stabilizing
agents. The silver nanoparticles were purified by
centrifugation and to remove excess silver ions,
the silver colloids were washed at least three
times with de-ionized water under nitrogen
stream. The obtained dried powder of the nano-
size silver was obtained. This solution was di-
luted by the solvent and samples of solutions

2008



Traektorid Nauki = Path of Science. 2017. Vol. 3, No 9

ISSN 2413-9009

with different nanoparticles concentrations were
obtained. Silver nanoparticles with different con-
centrations (0.05, 0.06, 0.07, 0.08, 0.09 mM) were
used. Then, the right quantities were measured
and used to coated thin glass substrates and kept
for drying for 48 hours at room temperature
[25].

Preparation of silver doped CH;NH;Pbl; Thin films
Thin films of CH3NH3PbI3 were prepared by sol-
vent-solvent method as proposed [34]. The pre-
cursors was dissolved in a solvent called NMP,
then Ag-NPs solution were added before coating
was done onto a glass substrate. The coated sub-
strate was bathed in diethyl ether DEE, a second
solvent that selectively grabbed the NMP solvent
and whisked it away leaving an ultra-smooth film
of crystals.

Characterization of silver doped CH;NH;3Pbl; Thin
Films

Transmittance and reflectance was measured by
a spectrophotometer within the wavelength
range 300-900 nm. Optical parameters were de-
termined through simulation using a computer
program (Scout 2.4 software). Analysis was car-
ried out to evaluate the optical properties and the
interactions of intrinsic and extrinsic properties
of Ag-CH3NH3Pbl3 as modified by silver nanopar-
ticles. An uncoated glass slide was used as a ref-
erence sample for determining transmittance,
reflectance, and absorption to determine other
optical constants like band gap and energy losses.

RESULTS AND DISCUSSION

Crystal Structure

The crystal structure of was accepted in this
work as developed by models in literature [2, 5,
13]. This formed the base of explaining the ob-
servations made in this work. Absorbance A,
transmittance T and reflectance R was ob-
tained for silver nanoparticles-doped hybrid
perovskite thick films at different nanoparticles
concentrations recorded over the wavelength
range 300-900 nm using the UV-Vis Spectropho-
tometer. The raw data was plotted to obtain
curves using Origin Pro software. The interac-
tions based on simulated data was analyzed and
explained.
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A crystal structure is composed of a unit cell, a
set of atoms arranged in a particular way; which
is periodically repeated in three dimensions on a
lattice. A crystal structure is a unique arrange-
ment of atoms in a crystal. The obtained doped
hybrid perovskite thick films were examined and
found to be uniform. Its optical quality was also
good. The crystal structure of the precursor
methyl ammonium lead tri-iodide is given in Fig-
ure 1.

°oo
0
000’

0 V. g B
(] 0. 0

"o o
Figure 1 - Chemical structure of CH3NH3Pbl;
(A-CH3NH3,B-Ph, X - 1)

Absorbance A

Although silver nanoparticles at different concen-
trations were used as follows, it was assumed
that the thickness of the films was uniform. In
this work, an average large thickness of 89 nm
was obtained. Since absorbance is measure of the
capacity of a substance to absorb light of a speci-
fied wavelength. It is equal to the logarithm of the
reciprocal of the transmittance and therefore, the
plot in Figure 2 depicted the variation absorb-
ance against wavelength.

025 4 ~=0.05 mM
—0.06 mM
—0.07 mM
—0.08 mM
—0.09 mM

0.10
0.05 4

0.00

Absorbance (Arb.Unins)

300 400 500 600 700 800 900
A (nm)

Figure 1 — Absorption spectra of silver-doped hybrid
perovskite thick films at different concentrations
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As depicted in Figure 2, the films exhibited strong
broad band with peak absorption at around
530 nm wavelength. This absorption peak was
similar to silver nanoparticles peak shown by sil-
ver nanoparticles of about 60 nm nano-size [9,
15, 16, 23]. It was also observed that absorbance
varied within 10-17 % for all concentrations
used.

Transmittance T

Transmittance is the ratio of the radiant energy
transmitted through a sample to the radiant en-
ergy incident on the surface of the sample. It is
the fraction of incident electromagnetic power
that is transmitted through a sample, in contrast
to the transmission coefficient, which is the ratio
of the transmitted to incident electric field.
Transmittance reached as high as about 79 % for
thick films containing low silver nanoparticles
concentration of 0.05 mM. However, this de-
creased as silver nanoparticles concentration in-
creased as depicted by Figure 3.
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Figure 3 — Absorption spectra of silver-doped hybrid
perovskite thick films at different concentrations

Reflectance R

Reflectance of a material defines how effective
the surface reflects radiant energy. It is the frac-
tion of incident electromagnetic power that is
reflected at an interface. The reflectance spec-
trum or spectral reflectance curve is the plot of
the reflectance as a function of wavelength. The
spectrum curves of the reflectance of the thick
films had a similar but inverted behavior to those
of the absorbance as depicted in Figure 4.

This was therefore attributed to the correlation
between reflectance and the absorbance for all
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concentrations used. It was observed that the
value of reflectance R was minima for the low
nanoparticles concentration of 0.05 mM at about
6.4 % at visible wavelength region. However, this
reflectance increased with increasing silver
nanoparticles concentrations till it attained a
value of about 9.2 % at 0.09 mM at wavelength
A of approximately 545 nm.

—0.05 mM
—0.06 mM
—0.07 mM
—0.08 mM
—0.09 mM

S 4 .

300 400 500 600 700 800 900

A (nm)

R (%)

Figure 4 - Reflectance R spectra of the silver-doped
hybrid films at different concentrations

Absorption Coefficient «

Absorption in the physics of materials can be de-
fined based on a fractional amount that is pro-
portional to the thickness of the layer. The
change in energy as the wave passes through a
layer is a constant of the material for a given
wavelength and is called its absorption coeffi-
cient. The values of the absorption coefficients &
was calculated using Equation 3 under the theo-
retical frame work. The variation plot of ¢, with
the photon energy hv at different concentrations
is depicted in Figure 5 with the photon energy
range of 1.5-5.0 eV.

o (em™)

~—=0.05 mM
—0.06 mM
—0.07 mM
—0.08 mM
—0.09 mM

1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
hv (eV)

Figure 5 — The absorption coefficient for different
silver nanoparticles concentrations
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It was noted that the extinction coefficient & in-
creased with increase the photon energy hv. A
notable band gap occurred between photon en-
ergy 2.4-2.6 eV. This was attributed to the pres-
ence of silver nanoparticles having influenced the
outcome of the absorbance or reflectance of the
films [25, 27, 32]. The absorption coefficient var-
ied varies within the range 2.1-4.2 cm'! depend-
ing on silver nanoparticles concentrations.

Extinction Coefficient k

Extinction coefficient is also referred to as molar
absorptivity in chemical engineering. It's a pa-
rameter that defines how strongly a substance
absorbs light at a given wavelength, per mass
density or per molar concentration, respectively.
Using the calculated and simulated values of the
corresponding & and Equation 5, extinction co-
efficient K was calculated for against incident
photon energy hv and the results plotted in Fig-
ure 6 for different nanoparticles concentrations.

18
x 107

—0.05 mM
—0.06 mM
—0.07 mM
—0.08 mM
—0.09 mM

1.6

1.4 4

1.2 4
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0.0 T T
3.5 4 4.5
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Figure 6 — The extinction coefficient for different
nanoparticles concentrations

From the Figure 6, it can be noted that the varia-
tion of extinction coefficient was approximately
similar to that of absorption coefficient. This was
in agreement as this was equally portrayed by
the direct relation between the two constants by
Equation 5. Therefore, based on the findings, the
extinction coefficient varies within the range 1.0-
1.7x10-5.

Refractive Index n

Refractive Index or index of Refraction is a value
calculated from the ratio of the speed of light in a
vacuum to that in a second medium of greater
density [18]. Refractive index variable is symbol-
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ized by the letter N or N in descriptive text and
mathematical equations. The variation of the re-
fractive index N with incident photon energy hv
for different nanoparticles concentration s plot-
ted in Figure 7 and it can be shown that the re-
fractive index was within the range of 1.6-1.8 for
the concentration used.

o 18
1.6 —0.05 mM
—0.06 mM
—0.07 mM
144 —0.08 mM
—0.09 mM

1.2

1 2 4 5

hv (eV)

Figure 7 - The refractive index N versus the incident
photon energy hv for different nanoparticles con-
centrations

The maximum obtained refractive index was the
photon energy hv of about 2.2 eV.

Optical Conductivity o, and o

Both optical oy, and electrical Gyje; conductiv-

ity were determined by using Equation 8 and
Equation 9 respectively and the results obtained
were plotted in Figure 8 for optical conductivity
and Figure 9 for electrical conductivity respec-
tively for different nanoparticles concentrations.

=10 10 1.0
09 4 —0.05 mM
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Figure 8 — The variation of the optical conductivity
Oopt With the incident photon energy at different

concentrations
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Figure 9 — The variation of the electrical conductivity
Olect With the incident photon energy at different
concentrations

Optical conductivity is a measure of electrical
conductivity in an alternating field. This allows
the dielectric constant as parameter comes into
play when analyzing thin films which rules al-
lowed propagations of light into matter. Evalu-
ated optical conductivity refilled that it varied
within the range 0.3-0.6 x 1010 sec"1.

Electrical conductivity is the measure of a mate-
rial's ability to allow transport of an electric
charge and it is taken as the ratio of the current
density to the electric field strength. It is equiva-
lent to the electrical conductance measured be-
tween opposite faces of a 1-metre cube of the
material under test [14, 26]. Similarly, the elec-
trical conductivity O was determined and it

was found out that it varied within the range 1.4-
1.6x105 S cm It was concluded that the value

of O et Was noted to be high at the low photon

energies and consequently decreased as the inci-
dent photon energy hV increased.

Optical band gap E

In hybrid perovskite semiconductors, electrons
are confined to a number of allowed bands of en-
ergy, and forbidden bands of energy in other re-
gions. Therefore, the term "band gap" refers to
the energy difference between the top of the va-
lence band and the bottom of the conduction
band. Electrons are able to jump from one band
to another. In this work, the values of the band

gap E g was determined form the simulated data

through the scout software, without using ex-
trapolated technique where the linear part of the

plot ohv!'? versus the incident photon energy
hv with abscissa [33, 34] is used. The simulated
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band gap was tabulated in table 1 where it was
observed that silver nanoparticles increased the
band gab [15]. This was explained that increase
in absorption coefficient & was not as a result of
introducing silver dopant atoms but rather, it
was due to the change and realignment of the
crystal structure. This was attributed to the crys-
tal defects. It was assumed that the rotation of
the PI3 octet may have been restricted to rotate
and as a result, the interaction of the Valence
band and conduction band may have shifted re-
sulting to increased band gap [6, 14, 17]. From
Table 1, it was concluded that the band gap of the
CH3NH3PbIz hybrid perovskite film was modified
significantly by the presence of silver nanoparti-
cles resulting into a decreased band gap from
1.921-1.832eV [9, 27, 32].

Table 1 - Band gap Eg at different concentrations

Silver nanoparticles Energy band
Sample . E
concentration, mM gap E4,eV
A 0.05 1.921
B 0.06 1.902
C 0.07 1.883
D 0.08 1.867
E 0.09 1.832

This was attributed to a creation or inhalation of
both structural and point defects within the opti-
cal energy band gap.

CONCLUSIONS

In this work, silver nanoparticles were used to
dope CH3NH3Pblz hybrid perovskite thin films
using the solution technique at room tempera-
ture. Optical properties were investigated and
determined for different silver nanoparticles
concentrations where the results showed that
the thin films had highest transmittance of about
79 % while its band gap varied from 1.921-
1.832 eV. Electrical conductivity was 1.4-1.6X
105 S cm! while optical conductivity varied
within the range 0.3-0.6x 1010 sec'l. The refrac-
tive index was within the range of 1.6-1.8 which
was significantly low for optical applications. Fi-
nally extinction coefficient varied in the range
1.0-1.7 x 10-> while absorption coefficient varied
within the range 2.1-4.2 cmL It was concluded
that the thin films grown were suitable for
photonic device applications.
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Abstract. The current global business climate has not been favorable to most
firms irrespective of industry affiliation. That condition necessitated companies to
adopt operational excellence as a strategy for optimising output with little
resources, reducing lead time with the efficient use of assets and employees and
avoiding safety and health issues to people and the environment. As a result of the
need for operational excellence, many kinds of literature defined the concept
based on the context of industry or sector. Industries such as manufacturing,
services, oil and gas, mining and so many industries to mention a few, have their
unique construct in the definition and therefore causing dilemma on which
dimension to hold on to. It is against this backdrop that this paper synthesizes and
integrate all the varying dimensions and fuses out similarities, differences and the
antecedence of research directions taken on the few mentioned sectors. The
paper thus concludes that the unique construct among all the definitions is
continuous improvement, cost reduction, quality, time utilization, operational
efficiency, staff involvement and output optimisation. However, they varied on risk
management, staff health, safety and the concern for the environment, which is
unique to oil and gas industry and that can affect the choice of research variables.

Keywords: operational excellence; risk; continuous improvement; efficiency; cost
reduction.

INTRODUCTION

It is generally well acknowledge that businesses,
irrespective of industry affiliation are operating
under increasing pressure to improve productiv-
ity. Improve quality, reduce cost and waste,
minimize lead time, optimize efficient asset utili-
zation and flexibility [10, 12, 18]. As a result,
businesses have realized that it would be chal-
lenging for them to excel in a single dimension of
business strategy. For that strategic perspective,
firms now resort to operational excellence as the
best option to meet up or reduce the rising pres-
sure from their stakeholders to improve per-
formance result with minimal resources. So as a
consequence of this strive for excellence, indus-
tries fuse out their unique construct of the main
performance metrics to pursue in achieving op-
erational excellence [12, 29]. Even at the time of
recession, companies that thrived adopted and

Section “Economics”

maintained operational efficiency as a strategy
[14]. The thrived firms reduced the cost of pro-
duction while improving efficiency in their op-
erations.

Operational excellence (OE) has so many mean-
ings and methodologies [26]. Most industries
consider operational excellence as an atmos-
phere that triggers the accomplishment of opti-
mal performance in all facets of the business in a
continuous manner. Author [34] viewed that op-
erational excellence could be attained through
innovation, working process improvement and
means in managing organisational knowledge;
via knowledge leadership, knowledge culture,
knowledge technology, knowledge process and
knowledge measurement. In another view by
[27] operational excellence is about having the
strategy management capability, excellent execu-
tion of the plan in a speedy, and cheaper manner
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and continuous improvement over a long term.
That notwithstanding, it rooted in diverse busi-
ness process improvement approaches em-
ployed by industries in the last three decades,
they include Six Sigma, Lean manufacturing, con-
tinuous improvement, business process man-
agement, and process excellence [21, 17]. How-
ever, [7] view operational excellence in total iso-
lation from lean management and continuous
improvement because they only look at waste
elimination and making the organization better
every day. Operational excellence is broader be-
cause it sets business growth as a goal and pro-
vides a step by step approach to achieving it in
firms [7]. From the preceding, it would be diffi-
cult to have a universally accepted definition of
operational excellence.

The spread of the concept of operational excel-
lence in the present day has gone across many
industries [16]. Nonetheless, scientific literature
describing operational excellence practice im-
plementations in industries, in general, is still
scarce [33]. As conclusions from other industries
might be difficult to be generalized, a times is
even misleading [5]. While some industries may
see the definition as synonymous; others may see
the approaches (lean, six sigma and continuous
improvement) as part of the evolutionary route
to OE. Industries such as manufacturing, service
and oil and gas are conceptually looking at opera-
tional excellence construct from different dimen-
sions. However, they may share certain perspec-
tives in common, but the reality is they have
fewer differences of what operational excellence
is all about.

Efforts to distinguish the field of operational ex-
cellence among industries are rare. This paper,
therefore, tried to elaborate on the key issues in
the diverse view of operational excellence based
on three industries, manufacturing, service and
oil and gas with the aim of solving particular re-
search complexities - with concerns to key vari-
ables applications. Again is to lay a foundation for
theory development in the area of operational
excellence that would further enrich literature.

RESULTS AND DISCUSSIONS

Operational Excellence in Manufacturing Sector

Operational excellence has been in the manufac-
turing industries for decades, known as lean pro-
duction. Operational excellence in the manufac-
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turing practice meant optimizing business proc-
esses, broadly production and manufacturing
[27]. According to [12], operational excellence is
the act of increasing productivity within the
minimal lead time flexible while being cost effec-
tive for improved quality. In the manufacturing
industry, operational excellence is a mechanism
for a continuous production improvement at the
barest minimum cost for profit maximization.
Operational excellence is reaching the height of
operational efficiency by doing things better,
faster, and cheaper [27]. Operational excellence
is the unification of firms’ entire operations such
as procurement, manufacturing, and after-sales
service as an end-to-end system [35]. It has been
the purpose of operational excellence to boost
production efficiency, improve quality and meet
up with market demand. Operational excellence
approach is similar to a typical production sys-
tem combined with customer orientation and the
necessity of continuous improvement [17].

Over the past few decades, operational excel-
lence has evolved to include process improve-
ment through individual management programs.
In the manufacturing sector, management phi-
losophies such as total quality management
(TQM) and Lean Management tools-Six Sigma,
Business Process Reengineering (BPR) are often
used to achieve operational excellence [17, 12,
27]. OE is the efficient management of people,
transactions or hangovers, measurement on
quality, cost and time, with a provision of a lim-
ited variety of products [18]. The need for opera-
tional excellence extends far beyond the manu-
facturing industries, and there is, therefore, need
to study operational excellence in the service sec-
tor and probably the oil and gas sector.

Operational Excellence in the Service Sector

Operational excellence is also the current trend
not only in the manufacturing industry but also
in the service industry. Author [24] in the book
see operational excellence as a relatively new
phenomenon in many service industries. Opera-
tional excellence refers to a significant increase in
performance across various aspects including
operations [9]. Operational excellence is an ap-
proach designed to achieve outstanding produc-
tion and delivery systems with excellent techni-
cal and social aspects [36]. Operations in the ser-
vice industry, there is no clear production line. As
a result, it is influenced by the level variety of of-
ferings and variability of delivery [29]. Opera-
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tional excellence is the maximization of value
that operations deliver to customers through
strong leadership and the application of value-
added technologies by maintaining industry best
practices [32, 30]. Operational excellence enables
sustained delivery of high-quality, cost-effective
services and capabilities that provide exceptional
customer value [29]. According to [32], Opera-
tional excellence is a strategic competitive advan-
tage that leverages on the effectiveness of opera-
tions in creating and sustaining customer satis-
faction and loyalty.

Operational excellence is the processes of opti-
mizing post-sales services [37]. It is clear that
service operations involve synchronization of the
various processes involved in service delivery.
According to [29], operational excellence is about
firm’s position in handling costs and risks associ-
ated with its service portfolios beyond just op-
erational effectiveness but also for achieving out-
standing performance. Operational excellence is
expressly about customer satisfaction, cycle time
reduction, waste reduction, improvement in
quality, cost reduction, yield improvement, and
systems development [28]. Operational excel-
lence is the destination of leaders who are pas-
sionate about delivering exceptional customer
value and outstanding business results [25].
They further maintained that operations excel-
lence is an act of leveraging the power of em-
ployees, enacting effective process management,
implementing value-added technologies, and in-
stalling individual accountability to achieve sus-
tainable success, all on behalf of the customer
[25].

Operational Excellence in the Oil and Gas

Oil and gas operations such as exploration, pro-
duction, and transportation contain inherent
risks: like slips and trips, fatalities or severe envi-
ronmental incidents [10]. Operational perform-
ance in the oil sector cannot, therefore, separated
it from risk. So because of these inherent risks,
and specific recent incidents in the global oil and
gas operations, stakeholders pressure for firms
in the industry to perform becomes intense [1,
15]. Pressure such as the need to improve pro-
ductivity that is faster, safer, more reliable, more
resilient and environmentally sound [10] made
the need for operational excellence in the sector
more than ever before [23]. As result of the pres-
sures, companies resort to operational excellence
to meet up with these stakeholders demands. So
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operational excellence according to [4] is about
process safety, environmental protection, risk
mitigation and achieving a consistent world class
performance. In the oil and gas sector, health,
safety, environment, and quality are the founda-
tion of operational excellence [10] where every
employee, contractors, and the environment un-
derstood the operational risks involved. Opera-
tional excellence is a strategy that ensures con-
tinued pursuit to eliminate injuries to people, the
environment and zero defect approach to prod-
uct quality [23]. Operational excellence is the
process of improving feedback stock flexibility,
growing high-value product yield, guaranteeing
the availability of product, increasing logistics
capabilities and reducing risk [11]. It is saying
that product quality, availability, and risk man-
agement are among the major elements in attain-
ing operational excellence in the oil and gas sec-
tor.

Unlike other areas of the economy, oil and gas
companies are under tremendous pressure from
both regulators and the environment to reduce
risk in their operations. So the growing complex-
ity, costs, and risks combine in the oil sector trig-
ger the need for operational excellence to achieve
efficiency more than ever before [23]. Hence any
strategy aimed at improving operations and sup-
ply chain efficiency is expressly managing and
minimizing operational risk and uncertainty [8]
categorically in the oil industry. These uncertain-
ties have potential effects on firms’ assets and
operations that cause failure in the internal proc-
ess, systems, technology, actions of people, or ex-
ternal events leading to disruption in business
operations [14]. This confusion might result in
production shutdown and loss of revenue. So ef-
fective and efficient services help fulfils organiza-
tional goals at the lowest cost, least negative so-
cial consequence, and least damaging environ-
mental impact [8]. R. Edgeman position coincides
with the saying of [11] that any discussion on oil
and gas operations cannot go independent of
workers safety, community health and the envi-
ronment.

Authors [23] and [26] maintain that risk man-
agement can play a role in achieving exploration
of wells, thousands of kilometres of pipelines and
millions of items of processing equipment deliver
energy safely to homes, transport systems, busi-
nesses, and communities. Thus it could be said
that operational excellence in O&G is the man-
agement of assets safely, reliably, sustainably and
cost-effectively [23]. In its operational excellence,
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[4] capitalized on health, safety, and the envi-
ronment (HSE), quality and reliability. Similarly,
according to [6] the oil and gas operations with
risks attached, and price fluctuating challenges
and costs, the efficiency of operations and safety
are crucial to operational excellence in the indus-
try. They further maintained that risks mitigation
must be active before the commencement of op-
erations for Lundin to achieve its goal of being a
best-in-class operation.

The tremendous pressure on oil and gas industry
to control risk, even as challenges on new drilling
in the Arctic, ultra-deepwater or intensive on-
shore operations in densely populated areas is
rising [1, 11]. It is true that operational excel-
lence is demonstrated through integrated per-
formance across risk, revenue and cost [15].
From all the various definitions and perspectives
of operational excellence one was made to un-
derstand that HSE and risk management are
unique constructs in the oil and gas operational
excellence.

Area of Convergence and Divergence among the
Industries

Operations and operational excellence among
industries vary as described in the early part of
this paper. For instance, the oil and gas industry
is known for combining operations, maintenance,
and quality measurements in a particular per-
formance indicator, where general equipment
effectiveness is an ideal way of gathering the life
cycle performance of processing equipment [2].
In manufacturing sector for instance, if a machine
produces 20,000 units, and when it goes down, at
the end of the shift, it will be some pieces short of
its target [2]. Whereas in the oil and gas, produc-
tion will drop whenever a compressor goes
down, but the dynamics are more complex, so it
is harder to measure such an impact in the oil &
gas because of the nature of operations in the in-
dustry unlike in the case of manufacturing (Ta-
ble 1).

Table 1 - Convergence and Divergence of Operational Excellence Constructs among Industries

Convergence Divergence
Manufacturing Service Oil and Gas

Continuous improvement Waste reduction (Lean) | Customer satisfaction | Risk management
Cost reduction Flexibility Delivery period Health
Quality of product/service Asset yield Safety
Operational efficiency Environment
Time utilization Reliability
Output optimisation Asset yield
Employee engagement
Integration of all work processes

The operations function is strategic in manufac-
turing as it is in the service companies. The ser-
vice sector is different from the manufacturing
because of its intangible output, higher customer
contact, shorter response time, non-inventoried
product, and a labour intensive nature [19]. On
the other hand, industrial engineering was the
root of most operational excellence concepts like
scientific management principles, modern quality
concepts (six-sigma) and the Toyota Manufactur-
ing System (lean management principles) in the
manufacturing industries [37].

In an interview with the chief director of the
Shingo Prize for operational excellence, Robert
Miller where he shares his view of the common
traits between manufacturing and service sectors
as regards operational excellence. According to
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Robert “principles whether in automobile manu-
facturing plant, in the bank or hospital are uni-
versal by definition and such quality and value
addition are applicable principles” [24]. How-
ever, because of the difference in policies and
systems used by industries, the tools applied also
differ, what matters is how well they align to be-
haviour that generates operational excellence
thereby helping the firm produce efficient result
[24]. The Shingo (Toyota manufacturing) princi-
ples are thus applicable in any business or indus-
try.

Unlike in the manufacturing or service sectors, oil
and gas operational excellence definitions em-
phasize on health, safety, and the environment
(HSE) and reliability, for example [35, 11, 4, 10].
Most of their perspective centered on HSE which
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by implication means they would need risk man-
agement to achieve that. Researchers such as [15,
1, 6, 26] considers the nature of oil and gas op-
erations (onshore or offshore) and therefore
capitalized on risk management in defining op-
erational excellence. While in the service sector,
the emphasis of operational excellence is cus-
tomer satisfaction and delivery time, for example,
researchers like [37, 32, 29]. Whereas in the
manufacturing sector, operational excellence was
viewed from the angle of waste elimination
(lean), continuous improvement and flexibility
[12]. To this end, it is clear that all the industries
focused on (manufacturing, service, and oil &
gas) in this paper have their unique constructs of
what operational excellence is all about. Al-
though they share certain similarities, the differ-
ence in constructs between oil and gas and the
other industries is so pronounced. Difference
such as HSE, reliability and the emphasis on risk
management, put on the other hand as an area of
divergence in the paper.

All the industries share certain common con-
structs as regards operational excellence; they
are both after improved productivity, cost reduc-
tion, and lead-time minimization. Furthermore,
the issue of asset yield is found in both manufac-
turing and the oil and gas industries, as defined
by [10, 12, 18, 23]. Most of the articles reviewed
showed how valuable employee education and
engagement is to achieving operational excel-
lence in all the industries. It is also synonymous
with all of them, the issue of efficiency in opera-
tions. However, there are issues regarding re-
search dimensions and variables application in
each industry. From the few studies conducted in
the manufacturing [12] and [3] and service [30]
industries, human resource variables such as
change management, leadership, culture and six
sigma factors used as predictors of OE. In the oil
and gas sector with no traced study conducted on
OE and due to the nature of its operations, and
also considering the definitions that emphasize
on HSE and risk management. Perhaps enter-
prise risk management (ERM) adoption determi-
nants (IT, regulations, new business opportuni-
ties, staff capacity, firm size, characteristics, re-
cent incidents, etc.) and ERM implementation
intensity would have some effect on operational
excellence. It is because the risk involved in op-
erations from the point of oil well drilling, stor-
age, pumping to the refinery, refining, distribu-
tion to retailing in the filling station and should
there be any incident in the process, the whole

Section “Economics”

operation would stall. And instead of minimising
cost, fixing the event would mean more budget,
and by extension, the objective of HSE as factors
in achieving operational excellence in the sector
is defeated without ERM in place.

Risk Management Implications

Businesses from every industry are faced with
strategic, financial, investment, and operational
risks. Other risks are that of the business envi-
ronment such as political, economic, socio-
cultural and ecological. Risk management is basi-
cally about identifying, analyzing and controlling
any uncertainty that would affect firms’ business
activities [31]. It is the provision of an overview
of all risky activities, building recovery plans and
consistent monitoring of regular operations of
the business [22]. ERM, therefore, turns out to be
a framework necessary for companies to im-
prove and sustain performance (operational and
financial). So by implication, ERM is relevant to
operational excellence in all industries. However,
some industries have high risky undertakings
than others and therefore consider ERM impor-
tance more. ERM has gone beyond only protect-
ing business to making it successful in all quotas,
because it would help in costs reduction, elimi-
nate and manage injuries to staff and develop
strategies to accept, manage, and capitalize on
positive business opportunities [20] and [13].
Perhaps enterprise risk management could be
employed in manufacturing industry’s OE as it
deals with machine processes in production, fi-
nances and the environment. As for the oil and
gas, enterprise risk management appeared to be
a major factor in all their activities. Equally, risks
such as loss of customers, service delivery, and
financial risk will require enterprise risk man-
agement component to be ahead of competitors.

CONCLUSION

The primary aim of this paper was to clear up the
conceptual dilemma in the learning field of op-
erational excellence by availing synthesis and
integrating three industries perspectives. The
paper was able to figure out the dimensions and
constructs of operational excellence definition
among three industries: manufacturing, service
and the oil and gas sector. It has become clear
that despite the lack of adequate literature and
studies on the subject matter, the paper still fuses
out several similarities and differences shared in
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the constructs among the industries. Similarities
such as continuous improvement, cost reduction,
quality, operational efficiency, time utilization,
employee engagement and output optimisation
discussed. On the other hand the differences so
pronounced was that of the oil and gas sector,
where HSE and risk management emphasized in
OE. As for the manufacturing and service indus-
tries, issues such as customer satisfaction, and
delivery time are critical to service companies,
and waste reduction (lean) and flexibility are in
the manufacturing sector. Also, the direction for
research and variables to use was also high-
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Section “Economics”

AHoTauis. MeToto cTaTTi € NOrMU6NIEHHS TEOPETUKO-METOLMYHUX MOJIOXKEHD Ta PO3POBJIEHHS
iHCTpyMeHTapito Ans 3a6e3neyeHHs AKOCTi TPYAOBOr0 NOTeHLiany NPOMUCAOBKX NiLNPUEMCTB.
BcTaHOBNEHO, WO B OCHOBI PO3PO6KM iHCTPYMEHTapilo 3abe3neyeHHst SKOCTi TPyAOBOro
noteHujany (B pamKax pO3BUTKY MPOMMWCNIOBUX MiAMNPUEMCTB) JIEXUTb CUCTEMA Linen
yNpaBAiHCbKOI  [iarHOCTUKM MPOMMCAOBOrO MiANPUEMCTBA, fIKa BK/KOYAE TaKi KIIHOYOBI
AiarHOCTMYHI Lini, fiK: 1) giarHocTuka e)eKTUBHOCTI KOHTPOJIHY BHYTPIlLHiX Gi3HEeC-NpoLEciB
nignpuemMcTBa; 2) AiarHocTMKa eheKTUBHOCTI TUMOBOI OpraHi3aL|iiiHol CTPYKTypK ynpaBAiHHS
nignpueMcTBa; 3) AiarHocTuka eheKTUBHOCTI HOPMYBaHHS Npaji NiHiRHUX Ta QYHKLiOHANbHUX
KepiBHWKIB i cneuianictie Ha nignpuemctsi; 4) piarHocTuka nignpueMcTBa y coepax
npodeciiiHoi OCBiTW, TPYAOBOI aKTUBHOCTI Ta MOTMBALil, IHHOBALiAHOI Mpayi Ta couianbHOro
PO3BUTKY; 5) AiarHOCTMKA NOMITUKM KepiBHMLTBA Yy chepax coLianbHOI BignoBifanbHOCTI,
iHdopMaLiiiHoi 6e3neku Ta 0XOPOHU MpaLi; 6) AiarHoCTMKa PiBHSA KOHPAIKTHOCTI B KONEKTUBI Ha
nignpueMcTBi 7) AiarHocTMKa edeKTUBHOCTI BMKOPUCTAHHA iHQOPMaLiiiHuX TexHomorin B
ynpaBniHHi nignpueMcTBoM. 3'COBaHO, WO edeKTMBHe YNpaBRiHHA SAKICTIO TPyAOBUM
MOTEHL|ia/loM NEPCOHaNOM (Ha OCHOBI iOro 06'EKTUBHOT OLliHKM) € OfHIEID i3 KIHOYOBUX YMOB,
WO BM3HAYaE ycnix NMpPOMWUCNOBUX MigNpUeMCTB. MepcnekTMBO NofanblmnX JOCNIMKEHb Y
JaHOMY HanpAMi € yAOCKOHaNeHHsl CUCTEMM [liarHOCTUKU Ta NaHyBaHHA pe3epBiB NigBULLEHHS
AKOCTi TPYLOBOro NOTeHLiany NpOMMCNOBOro NiANPUEMCTBA B KPU30BUX YMOBaX.

KnioyoBi cnoBa: npoMucnoBi MiANPUEMCTBA; AKICTb TPYLOBOro MOTEHLiany, TexXHonoris
MeHe)KMEeHTY; iIHCTpYMeHTapiii; ynpaBfiHCbKa fiarHOCTUKa; pesynbTar.

Abstract. The purpose of the article is to deepen theoretical and methodological provisions and
to develop tools for ensuring the quality of labor potential of industrial enterprises. It was
established that the basis of the development of tools for quality assurance of labor potential
(within the framework of the development of industrial enterprises) lies the system of goals of
managerial diagnostics of an industrial enterprise, which includes such key diagnostic objectives
as: 1) diagnostics of the effectiveness of controlling the internal business processes of the
enterprise; 2) diagnostics of the effectiveness of the typical organizational structure of enterprise
management; 3) diagnostics of the efficiency of standardization of the work of linear and
functional managers and specialists at the enterprise; 4) diagnostics of the enterprise in the
areas of vocational education, labor activity and motivation, innovation work and social
development; 5) diagnostics of management policies in the areas of social responsibility,
information security and labor protection; 6) diagnostics of the level of conflict in the team at the
enterprise 7) diagnosis of the effectiveness of the use of information technology in the
management of the enterprise. It was determined that effective management of the quality of
labor potential of the personnel (on the basis of its objective assessment) is one of the key
conditions that determines the success of industrial enterprises. The prospect of further research
in this direction is improving the system of diagnostics and planning of reserves for improving the
quality of labor potential of an industrial enterprise in crisis conditions.

Keywords: industrial enterprises; quality of labor potential; management technology; toolkit;
management diagnostics; result.
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BCTYN

Cy4yacHa npakTHKa BeZleHHs 6i3Hecy J0BOJHUTD,
1110 OCTaTHA 3a0e3MedYyeHicTb NOTPIOHUMU TPY-
JOBHMH pecypcaMy, IX palioHa/lbHe BUKOpPHUC-
TaHHS Ta ONTHUMAaJIbHUM PiBEHb KOCTI TPYZ0BO-
ro noTeHujaly MiJANPUEMCTBA € OCHOBOK [JId
3abe3nevyeHHs MOro po3BUTKY Ta POPMyBaHHS
[epCIeKTUBMU.

AHani3 ocTaHHIX JoC/IiIKeHb i my6Jiikaliil cBiji-
YUTB PO Te, 1110 BATOMUH HAyKOBO-IIPAKTUYHUHN
BHECOK y BUDpIlIEHHS OKpEMUX NPOOJIEMHUX MH-
TaHb (acnekTiB) y cdepi popMyBaHHS, BUKOPHUC-
TaHHSA Ta PO3BUTKY TPYZA0BOro MOTeHIialy 3po-
ounn Taki HaykoBuji, K b. BypkuHcekui [1],
. Imutpenko [2], A. Kauyana [3], I. KopHieHko
[4], O. Muxainenko [5], B. Cmouswk [6],
0. XapuumuHa [7], A. Yepen [8], JI. llIBeup [9],
JI. lloBkyH [10] Ta iHwi. BoagHo4ac, BpaxoByr4u
inpopmarito y npangx [11, 12, 13, 14] Ta Bigga-
10YM HaJ/IeXKHe BUCOKOMY PiBHIO HAyKOBHUX J0pO-
00K nepeJliueHUX BUIE aBTOPIB, 3a3HAYUMO, 1110
HeJJOCTaTHbO yBaru MNPUAIJIEHO AOCJIiAKEeHHAM
10/10 3abe3nevyeHHs1 SIKOCTI TPYAOBOTO MOTEH-
Ljia/ly MpoOMHUCI0BUX HiAnpUEMCTB. Bee 1ie 06y-
MOBJIKOE AKTYaJIbHICTb Ta JOLIJIBHICTH JOCJIi-
JPKEeHHS Y IIbOMY HampsiMi.

Tomy mMemoro cmammi € noranbJeHHS TEOPETH-
KO-MEeTOJMYHUX N0JI0KEHb Ta PO3pOo06JIeHHH iH-
CTpyMeHTapito [ 3abe3nedyeHHs SKOCTi Tpy-
ZJ0BOT0 NOTEHLia/ly TPOMUCIOBUX MiATIPUEMCTB.

PE3YJIbTATU AOCTIAXKEHHA

Buxopa4u i3 aHasi3y JiTepaTypHUX JpKepeJi, BU-
HUKae noTtpeba B PO3KPUTTI AediHiLil «AKiCTb
TPyA0BOro noteHniany». OgHaK A TOro, 100
PO3KPUTU CYTHICTb I[LOTO TMOHATTS, MOTPiOHO,
IepuI 3a BCe, BCTAHOBUTH, L0 PO3YMIETHCA MiJ
TEPMIHOM «TPYZOBUK IOTEHLia/I».

Tak, A. Yepen ta . 3y6puiibka [8] AOTPUMYIOTb-
€A TOYKHU 30pYy, L0 MiJ TPYyLOBUM MOTEHLiaJIoM
NiIIpUEMCTBA CJ1iJ, pOo3yMITH HaABHI Ta Iepcle-
KTHBHI MOXJIMBOCTI MOro MmpaliBHUKIB (ympas-
JIIHCbKOT'0 NepCOHay; POOITHUKIB OCHOBHOI'O Ta
JIONIOMI>)KHOTO BUPOOHUITBA [15]) y KisibKicCHOMY
Ta KICHOMY BUMIpi 3aJ0BOJILHAITH NOTPeOU Ii-
JAnpyeMcTBa (YCTaHOBH, OpraHisaii) Ta peasti-
30ByBaTH HOro Ui (cTpareriuyHi, TakKTWU4Hi,
OmnepaTUBHI; TepMiHOBI, BaX/IUBi; QYyHKIiOHY-
BaHHS, PO3BUTKY) HalleeKTHUBHIILIKM YMHOM 3a
HasIBHOCTI BiANOBiJHOTO pecypcHOro 3abesmne-
YeHHA 3 ypaxyBaHHAM CHUCTEMH JIOTIYHUX KOHC-
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TPYKTIiB BHU3HAYe€HHHA pe3yJbTaTy €KOHOMIYHOI
JiSIZIBHOCTI NiAIPUEMCTBA, pUBeeHoi y [16].

3 orsiaAy Ha e | BUXOAA4U 3 pe3yJIbTaTiB BUKO-
HaHUX J0C]IipkeHb [16, 17, 18], Ha puc. 1 npea-
CTaBJIEHO CUCTEMY OCHOBHHUX aHaJiTUYHHUX 3a-
JIEXKHOCTEH, 1[0 PO3KPUBAE pe3yJIbTaTHUBHICTb
JUsJIBHOCTI mignpueMcTBa (abo cucteMa pe-
3yJIbTaTy «iHpopMalis - pecypcHe 3abe3neyeH-
Hf - 4ac — MOXJIMBOCTI (3arposu) y cucteMi me-
HeJDKMEHTY»).

TyT BapTo HarosiocuTu (puc. 1), U0 TPyAOBUH
NOTeHLiaJ OKpeMOoro MpaliBHUKa pPeKOMeHAY-
€ETbCS PO3IJSJATH SIK CTPYKTYPHY CKJIQJIOBY
TPYAOBOro MOTEHLia/sy MiIPUEMCTBA, SKUH Yy
CKJIaZi TPYAOBOTO KOJIEKTUBY MOBHUHEH JlaBaTH
CUHepreTUYHUU edekT [8].

[lops 3 TUM, AOLIJIBHO TAKOX 3BEPHYTH yBary
Ha Te, 10 HayKoBLeM B. CMoJstOK BUAiJIEHO TaKi
KJIFOYOBI IHAUKATOPU 10 OLiHIOBAaHHSA TPYAO0BO-
ro noTeHIliasy mianpueMcTBa (yCTaHOBH, opra-
Hizauji), ki nozineHo Ha [6]:

- sKicHi ($i3uYHUM noTeHLial, KBatidiKalinHuM
NOTEeHLia/, MOPaJIbHO-KYJIbTYPHHUU IOTEHLjiaJl,
iHHOBaI[iMHUM TNOTeHLia], IHTeJeKTyaJbHUU
MOTEeHIja/l Ta COLiaJbHO-IICUXOJIOTIYHUH IIOTe-
HILliau);

- KUJIbKiCHI (MOKa3HUK YMCEJbHOCTI IepCoHay,
[IOKa3HUK BIKOBOI'O CKJaJy IepCOHasy, MOKas-
HUK KBaJidikalliiHOro CKJaJly MepcoHasly, Mo-
Ka3HUK BUOYTTS NpalliBHUKIB, MOKa3HUK NpH-
OyTTs NpauiBHUKIB, MOKAa3HUK NJIMHHOCTI Ipa-
L[IBHUKIB, TIOKa3HUK BUKOPHUCTAHHA QOHAY po-
6040ro 4acy, MOKa3HUK NPOAYKTHUBHOCTI MpalLl,
NOKa3HUK TPYAOMICTKOCTI mpalli, NOKa3HUK ¢$o-
H/10030PO€EHOCTI Mpalli, YacTKa OomJiaTv mpaui y
cobiBapTOCTi MpoAyKLil, YacTKa NPUOYTKy Ha
OJIHOTO NpaliBHUKa) [6, 19].

[Ilo cToCyeTbCA AKOCTI TPYAOBOTO IMOTEHL{iany
MiAIPUEMCTBA, TO Pe3yJIbTaTH aHaJIi3y HAYKOBOI
npaui [2] (I AmuTtpenko, JI. PikTop) cBigyaTh
Ipo Te, 1[0 iCHYE TaKi 2 OCHOBHI TOYKH 30py (abo
2 miXo1) U010 CaMOT0 MOHATTS «SKICTb TPY-
JIOBOTO NOTEHL{iaTy»:

1) AKiCTb pO3IIAAAETHCS SIK HASABHICTb CYTTEBUX
O3HaK, BJIACTUBOCTEN (XapaKTepUCTHK), 0CO6-
JIUBOCTEH, L0 BiAPISHAWTb OJWH NpPeJMET 4H
ABUlle Bif iHIIUX. TyT UAeTbcd, nepeayciMm, mpo
SIKICTb TPYAOBOI0 MOTEHIia/ly 3 MO3ULiHA XapaK-
TEPUCTUK (IKOCTEM) OCBITHBOI'O Ta BIKOBOT'O pi-
BHIiB, IOKa3HHUKIB 3/10pOB’Sl TOLIO, a TAKOX, 3pe-
IITOI0, MOTHBALlii 10 epeKTUBHOI Ipalli;
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2) fAKICTb - Ile CYKYIHICTb BJIaCTHBOCTEH, 110
0OYMOBJIIOIOTh CIIPOMOKHICTh  33/l0BOJIBHAITU
neBHi MoTpe6u. 3BiACM OYEBUJHO, L0 SKICThb
TPYA,0BOTO NnoTeHLjiaTy MiJAIPUEMCTBA
NOB'siI3aHa 3 KMOro KOHKYPEHTOCHPOMOKHICTIO,

TOOTO 3JaTHiCTIO (MOXJIMBICTIO) sIKOMOra Hau-
Kkpaiie (epeKTUBHO, pe3yJbTaTUBHO) 3a0BO-
JIbHAITU TNeBHi (6akaHi) moTpebu i/abo BifgmoBi-
JlaTU HEOOXiHUM CTaHZapTaM [2].

JoyinbHicms (1) -

criBcTaB/JIeHHS paKTUYHO OTPUMAaHHUX Pe3yJ/IbTaTiB Ais/IbHOCTI MiAITPUEMCTBA i CYCIIJIBHO OYiKYy-
BaHMX HACJI/KIB Horo GyHKLiOHYBaHHSA (260 04iKyBaHb KOPUCTYBAaYya OTPUMAHUX Pe3yJIbTaTiB)

R'

TexHonoeiuHicmy (2) -
CHiBBiHOIEHHS PAKTUYHO
BUTPa4YeHUX EKOHOMIYHUX pecypciB
HiJIPUEMCTBA [0 OYiKYBaHUX
pe3y/bTaTiB Horo GyHKIiOHYBaHHSA
(abo ouikyBaHb KOpUCTYBaya
OTPUMaHUX pe3yJIbTaTiB)

EgpexmuesHicmy (3) - R <
CHiBCTaBJIEHHS OTPUMaHUX
pe3yJbTarTiB AifdJIbHOCTI
HiMpUEMCTBA Ta 06CATIB
BUTPAT pecypciB, AKi 3a3Ha/I0
BOHO y IpoLeci JOCATHEHHSA

IIUX pe3yJIbTaTiB

IHmencusHicms (6) -

CHiBCTaBJIEHHSA OYiKYBaHUX Pe3yJIbTaTiB
byHKLioHyBaHHS NignpueMcTBa (abo
O4iKyBaHb KOPHUCTYBaya OTPUMAHUX
pe3yJibTaTiB) Ta GaKTUYHOTO Yacy
po6oTH nmifnpUeEMcTBa

Llsudkicms (5) -
CITIiBBiIHOLLIEHHS 00CATIB
OTPUMaHUX pe3yJIbTaTiB

JIAJIBHOCTI MiZIPUEMCTBA
Ta BUTpPAT 4acy Ha Ix
JIOCATHEHHS

E/ (pecypc
R

CeoeuacHicmy (4) -

cniBcTaB/eHHsA PaKTUYHOTO Yacy
pOOOTH MiIPUEMCTBA Ta 06CATIB
BUTpPAT MOr0 EKOHOMIYHUX pecyp-
ciB (3a me# ke nepiox)

T

(qﬁj"

R'
T

M
(MO@kIMBOCTI (3arpo3u) y cucTeMi MeHeJKMEHTY )

PucyHok 1 - Cuctema OCHOBHUX aHaniTUYHUX 3aNeXHOCTEN, WO PO3KPUBAE PesybTaTUBHICTb AifNbHOCTI
nignpuemctaa [18]

TyT BapTO TaK0X 3ayBaXKUTH, L0 B KOHTEKCTI
Jipyroro miaxoAy (HabJivkae nmepuidi miaxig 1o
chepu MPaKTUYHOI JiSJIBHOCTI B YMOBAx PUHKY)
il AKICTI0 TPYZLOBOrO MOTEHIliaJly MPOMMCJIO-
BOI'0 MHiANPUEMCTBA CJiJ, PO3YMITU CYyKYIHICTb
NeBHHUX BJIAaCTUBOCTEW TPYAOBHUX pecypciB mian-
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PUEMCTBA, IX 3J4aTHICTb I MOXJIMBICTB 3a/[0BOJIb-
HATU KOHKpEeTHI NoTpebu MiJiIpUEMCTBA BifIO-
BiJIHO /10 OCBiTHbO-KBaJlidikarifiHoro piBHs, da-
X0BOI MiAroTOBKH, mHpodeciiHOi NpPUAATHOCTI,
CTaTeBO-BIKOBUX 03HAK Ta CTaXXy poOOTH, LIO €
BU3Ha4yeHHsM Horo BapTocTi [4] (I. KopHieHKo).
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Y npaui I. HecrepoBoi po3po6sieHO MeTOAUKY
PO3paxyHKy BapTOCTi TPyAOBUX pecypciB, fKa
I'PYHTYETbCA Ha popmyi (1) [20]:

ST=Y((ZP,-Ky+1/T)-DID,), (1)

Jie ZPc - cepenns 3apobiTHa miaTa; Kst — koedi-
LiEHT cTaxy; T - TepMiH KOPHUCHOTO BUKOpPHUC-
TaHHA 3HaHb, OTPUMAHUX B IPOLEC TPEHIHTY;
[ - inBecTUL|] MiANIPUEMCTBA B nnepcoHast; D - Ki-
JIbKICTb pOO0YMX AHIB, BiZlIpaljbOBaHUX MpalliB-
HUKOM B niepiofi; Dp - KiJbKiCTb po604YUX JHIB B
nepiozi.

Haykosui M. iMkoB Ta A. MyxaiioB y0CKOHa-
auav ¢opmyay (1) [21] - dopmyaa (2):

ST = Z:((ZPC Ky Ky +1/T)-D/D,), (2)

JojaBiu koedinieHT Kkv, SKUM BpaxoBY€E KBa-
Jidikallilo i 3a/JIeXXUTh Bif, TeOpeTUUHUX 3HAHb
Ta NPAaKTUYHUX HABUKIB KOHKPETHOIrO IpaljiB-
HUKa [17].

Y 1bOMy KOHTEKCTi Ha 0COOJIMBY yBary 3acayro-
By€e HaykoBa npaud [3] (A. Kauana), y gkii 3a-
3HA4yeHO, 1110 6araTorpaHHiCTb AKOCTI TPYA0BOIO
NOTeHIlia/ly BU3HAYa€ MIUPOKEe KOJIO TAKUX HOro
4-x nmapameTpiB, fK: 1) izeldHO-MopaJbHUH Ma-
paMeTp; 2) iHTe/JeKTyaJbHUN mnapameTp; 3)
npodeciiiHo-KBasipikalLiiHUK napameTp; 4) eT-
HO-KYJIbTYPHUI IapaMeTp.

BoaHouac 3'sicoBaHo, mo: 1) edpekTuBHe ynpas-
JIIHHA AKICTI0 TPYZ0BUM IIOTEHILiaJIOM [IepCoHa-
JIOM (Ha OCHOBi OT0 06’€KTHUBHOI OIiHKH) € 0JI-
HI€IO i3 KJIF0OYOBUX YMOB, 1[0 BU3HAYAE YCIIiX MiJI-
NPUEMCTBA; 2) KepiBHUKU MiANpHUEMCTBA
(ynpaB/iHCBKHI TepcoHas) HecyThb BifOBija-
JIBHICTb He TUJIBKM 3a MiJABUILIEHHA TPYA0BOIl aK-
TUBHOCTI MpaliBHUKIB (BUPOOHUYOIO MepcoHa-
Jy) y Lied 4ac, aje ¥ 3a IJIaHyBaHHSl IXHbOTO
npodeciiHOro 3pocTaHHs SIK pe3epBy Ha Iepc-
nexktuny [17, 22].

[Topsiz 3 TUM, BPaXxOBYIOYH Pe3y/IbTaTH BUKOHA-
HUX gocaigkenb [15, 17, 18, 22], BCTaHOBJIEHO,

1110:

- YAOCKOHaJIeHHs1 (PO3BHUTOK) Aisl/IbHOCTI Mpo-
MMCJIOBUX NIANPUEMCTB Y CUCTEMi opradisarii
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npali Ta BUpOOHUITBA IPOXOJUTh y CBOEMY pO-
3BUTKY TakKi 3-u ctafil, gk: 1) ycBijoM/ieHHS Ta
HaBYaHH{; 2) po3yMiHHS; 3) po3B’s3aHHS MpO-
6s1eM i NPUHAHSATTS pillleHb;

- TOWIYKU JOCKOHAJIOCTI B PAaMKax PO3BUTKY
MPOMMCJIOBOTO MiZIPUEMCTBA 3/[iHCHIOIOTHCS Ha
2-X piBHsIX: 1) 3a10BOJIEHHSI BUMOT CII0XKHBauiB;
2) 3abe3mneyeHHs SKOCTi TPyZ0BOr0 MOTEeHIliany
3a OTPMMaHUMU pe3yJIbTaTaMH YNpPaBJiHCHKOI
JIarHOCTUKHU MiNIPUEMCTBA.

B KOHTEKCTI LIbOro BapTO 3ayBaXKWUTH, 10O pe-
3yJIbTaTH AOCaimxkeHnb [6, 17, 18, 23, 24, 25, 26,
27,28, 29] i 1paKTUKU JisIJIBHOCTI IPOMHUCI0BUX
nignpueMcTB B YkpaiHi (3okpema HAK «HadTo-
ra3 Ykpainu», [IAT «YkpHadTa», [IAT «Ykpras-
BU/I00YBaHHS» Ta iH.) JlaJii 3MOTY JIINTU BUCHO-
BKY, LI10:

1) ynpaBJiiHCbKa ZiiarHOCTUKA NiANpUEMCTBA (K
YacTKoBa JIiarHOCTHYHA IiJIb CUCTEMH ILijier
€KOHOMIYHOi /[iarHOCTUKU MiANPUEMCTBA) — L€
JIOTIYHO-CTPYKTYPOBaHUM MPOLEC KOMILJIEKCHO-
ro aHa/lidy BHYTPIillIHiX 3MiHHUX-PAKTOPIB (Tex-
HoJIOTil Ta pecypciB, CTPYKTYpH, NpalLiBHHUKIB)
Ta MOXJIUBOCTeH (MoTeHIjiany) MiNIPUEMCTBA,
AKUW CIIPAMOBAHUM Ha OLIHKY IX HAasgBHOCTI Ta
BIZMOBIZHOCTI Li/IAM 1 3aBJAaHHAM, HA OLHKY
NOTOYHOTrO CTaHy, epeKTUBHOCTI, TEHJEHLIN Ta
[IepCIIEKTUB PO3BUTKY MiJANPHUEMCTBA HA OCHOBI
JlOCJTi/P>KeHHs (MOCTIMHOrO MOHITOPUHTY, aHaJli-
3y, OLIIHKH) MOro CUJIbHUX i C/1IabKUX CTOPiH (1mo-
3UIi) 3a BiANOBIAHUMU Gi3Hec-iHAHWKaTOpaMu
(3a/1€e2kHO BiJi [A1arHOCTUYHUX LiJIel ynpasJliH-
CbKOI /IlarHOCTUKHK) 3 METOI0 BUSIBJIEHHS (BCTa-
HOBJIEHHS) | yCyHeHHs npobJieM (HasiBHUX, MO-
»KJIMBUX) Ta HEMOJIIKIB CUCTEMU MEHEIKMEHTY
nignpuemcrtia [18];

2) ynpapJiiHCbKa [liarHOCTUKA B CUCTEMi MeHe-
JOKMEHTY MiIPUEMCTBA, K NiAdyHKLisg yHKIiT
KOHTPOJIIOBaHHSI (3arajibHoOi QyHKILiI MeHe K-
MEHTY), BpaXxOBY€ TaKi 3-U CKJIaJI0Bi (CTPYyKTyp-
Hi OJIOKHM), SIK: a) OLIiHIOBaHHS (BHU3HAYeHH:
KJIIOYOBUX O3HAK, XapaKTEpPUCTUK, NeBHUX Ia-
paMeTpiB (MOKa3HWKIB, 6i3HeC-iHAUKATOPIB),
0COOJIMBOCTEN, BJIACTUBOCTEN TOLLO0); 6) aHasi3
(eKOHOMIUHMH, CUCTEMHHM) 3 apryMeHTaLi€l0
(peTesibHE AOCTIP)KEHHS MiCLfl, CTPYKTYpPH, [IU-
HaMiKH, TeH/IeHIil, B3AEMO3B’A3KiB i B3aEMo/iH
(B3aEMOBILIMBY) MK eJleMeHTaMH CUCTEMU TO-
10); B) imeHTudiKyBaHHA (nepejabadae BHU3Ha-
YeHHA BiXWIEeHb TapaMeTpiB BiJj ONTUMa/IbHUX
KpHUTepiiB i/ab0 BCTaHOBJEHHWX HOPMATUBHHUX
CTaHJapTiB, QOpMyJ/IOBaHHS 3arajJbHOTO BH-
CHOBKY - JiarHo3sy) (puc. 2) [18].
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TEXHOJIOT'TA MEHE/IDKMEHTY

KoHkpemHi ¢pyHKYii MeHedicmeHmy (ynpasaiHHs NOCMAavaHHsAM, op2aHizayiero npayi ma
8UPOOHUYMBOM, 36ymom, piHaHcaMu, nidpozdiiamu mowjo)
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2) AHani3
(eKOHOMIYHUH,
CUCTEMHUH) 3
apryMeHTali€l0

IIpumimka:

1) BusHayae nepcrnekTUBY Ta MaUOYTHIN cTaH mignprueMc-
TBa B cucTeMi «iHdopMaliis - pecypcHe 3a6e3neyeHHs -
4ac - MOXJIMBOCTI (3arposu)”.

2) Cipusie ToMy, 11106 GaKTUYHI pe3ysbTaTH PO6OTH Mijm-
pPHEMCTBA HAMbiIbIIIE BiATIOBiAa/IM O4iKyBaHUM;

3) Ba3yeThbCd Ha TaKUX KaTeropisx (acnekTax):

- MIOBHOBaYKEHHS: JIiHINHI, pyHKI[ioHaNBHI;

- IPaBOMNOPYIIEHHS, BiANOBiAaIbHICTb: OpUAUYHA (KpH-
MiHaJ/IbHa, aAMIHICTpaTUBHA, LMBUIbHA, AUCLUILUIIHAPHA,
MaTepiaJsibHa), COllia/IbHa;

- leJIeTyBaHHS.

4) BKUIIOYa€e Taki 00JIiKH: 6yXraaTepCbKUN, CTATUCTUYHUH,
OnepaTUBHO-TEXHIYHUM 1 yTIPaBIiHCbKUU.

5) 3IiMCHIOETBLCS 3a/JIEXKHO BiJ, JIiarHOCTUYHUX LiiJIeH cHc-
TEMH YIpaBJiHCbKOI JiarHocTUKU (D1, D2, Ds,
orJisily Ha 3a6e3rnedyeHHsI SKOCTI TPYZOBOTrO IOTEHIiaTy
MigMmpUeEMCTBa.

veey D7) 3

PucyHok 2 - Micue ynpaBniHCbKOI AiarHOCTUKM B CUCTEMI MEHE)KMEHTY 3 OrNISiAY Ha 3a6e3MNeYeHHS AKOCTi
TPYAO0BOro NoTeHLjiany nignpuemcrsa [18]

3) cucteMy 1isiel ymnpaBJiHCbKOI AiarHOCTHUKHU
IPOMMCJIOBOTO MiANPUEMCTBA 3 OIVIAAY Ha 3a-
6e3neveHHs IKOCTI TPY/I0BOTO NOTeHLiany (JAUB.
puc. 2) $opMylOTh TaKi KJIIOYOBi JiarHOCTUYHI
uiii, ak: D1 - giarHocTrka epeKTUBHOCTI KOHT-
pOJIiHTY BHYTpIilIHIX 6i3HEeC-MpoleciB miANPUEM-
ctBa [23]; D2 - pmiarHocTvka epeKTHBHOCTI TH-
MOBOI OpraHi3aliiHOl CTPYKTYypH YIPaBJ/iHHA
nignpuemctsa [24]; D3 - giarHocTrhka epeKTHB-
HOCTi HOpMYBaHHS Mpali JiHIKHUX Ta QYHKILiO-
HaJIbHUX KepiBHUKIB 1 creljasicTiB Ha OiAnpU-

Section “Economics”

eMcTBi [25]; D4 - piarHocTuKa miAnpveMcTBa y
chepax npodeciiiHOI 0CBITH, TPY/10BOi aKTHBHO-
CTi Ta MOTHBAllil, iIHHOBALIMHOI Mpali Ta colia-
JIBHOT'O0 PO3BUTKY [26]; D5 - miarHocTHka noJi-
TUKHU KepiBHUIITBA y cpepax coliaJbHOI BiAmo-
BiJlasibHOCTI, iH$opMaliliHOI 6e3neKu Ta 0XOpo-
HU npani [27]; D6 - piarHocTuka piBHS KOHGJII-
KTHOCTI B KOJIEKTUBI Ha nignpuemMctsi [28]; D7 -
JliarHOCTUKa e(eKTHBHOCTI BHUKOPHUCTAHHS iH-
dbopManiiiHUX TeXHOJIOTiM B yIpaBJIiHHI MiAnpu-
€MCTBOM [29].
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3a OTpUMaHUMHU pe3yJibTaTaMHU YNPaBJIiHCbKOI
JliarHOCTUKHU GpOPMYIOTbCS BUCHOBKHU (CUCTEMHE
6aueHHs) Mpo6aeMHUX obsacTel y chepi 3a6e3-
IIeYeHHA AKOCTI TPYAOBOIO MOTEHLialy IPOMHU-
CJIOBOTO HifnpueMcTBa. KiHLleBUM pe3ybTaToM
€ NIPUMHATTS yYNpPaBJiHCbKUX pillleHb, SIKi CIps-
MOBaHi Ha BUpIillleHHS Npo6JiIeMHOI cUTYyalil y
bOMYy HanpsiMi i/a6o npodeciiHUN pO3BUTOK
nepcoHasly Ta (QOpPMyBaHHS pe3epBiB MiJBU-
LIIeHHA AKOCTI TPYLOBOIO IMOTEHIlialy IPOMUC-
JIOBOT'O IiJIIPUEMCTBA.

BogHouac 3’sicoBaHo, 1m0 npodeciiHUK po3BU-
TOK [epCOHaJy BKJIIOYAE y cebe mporiec: 1) nep-
BUHHOI npodeciiHOol Ni/Ir0TOBKHK NepcoHasy; 2)
BUPOOHMYOI ajanTanii mepcoHany; 3) oOlLiHIO-
BaHHA M aTecTaliio nepcoHasny; 4) njiaHyBaHHS
TPY/IOBOI Kap'€pU MepcoHasly; 5) nepeniaroTos-
Ky Ta MiABUILeHHs KBajidikalii nepcoHasny; 6)
cayk60Bo-nipodeciiHo-KBalipiKalliiiHe Tpocy-
BaHHSl KepiBHUKIB, ¢axiBLiB i poOITHUKIB; 7)
dopMyBaHHA pe3epBy KepiBHUKIB [11]. MeTomo
LIbOT0 MPOLECY € 3abe3neYeHHs IKOCTi TPyL0BO-
ro NoTeHLjiaJy IPOMHUCI0BUX HiAPUEMCTB, TOO-
TO CTBOPEHHSI HEOOXiIHUX YMOB /i1 e(peKTUB-
HOrO 1 pe3yJIbTaTUBHOIO BUKOHAHHA [JiH0YUX
i/abo HOBUX YINpaBIiHCBKMX Ta BUPOOHUYMX
byHKIiM, 3aBAaHb i 000B'I3KiB NpalliBHUKaMHU
TOIL0.

Bepyuyu f0 yBaru 3asHadeHe, JOLIJIbHO TaKOX
BiMITUTH HaykoBy po6oty [9] (JI. LBeup), B
AKIM npejcTaBJieHO Kiacudikallito pe3epsiB Ii-
JIBUILIEHHSI SIKOCTI TPYZOBOTO NMOTeHLja/ly Npo-
MHCJIOBOTO MiJIPUEMCTBA 3 TOUYKH 30Dy PALY
TaKMX O3HaK: 1) 3a YyacOM BUKOpPHUCTAHHA (MOTO-
YHi Ta NepcrneKTUBHI pe3epBU); 2) 3a MicLieM BU-
SIBJIEHHS1 Ta BUKOPUCTaHHS (BUpPOOHMYI, Mo3a-
BUPOOHMYI Ta ynpaBJiHCbKI pe3epBHu); 3) 3a Ka-
TEeropisiMmu nepcoHasny (poGITHUKH, CrelianaicTu
Ta ynpasJiHIi); 4) 3a CKJIaJJOBUMHU SIKOCTI TPY-
JIOBOTO NoOTeHLiasy (pO3BUTOK INepCcOoHasly, BU-
KOPHCTaHHS po604oro 4acy, sKiCHUM ckiaj nep-
coHasy, GOHJ, OIJIaTH Npalyj, piBeHb NPOAYKTH-
BHOCTI mpaii); 5) 3a xapakTepoM BIJIMBOBHUX
dakTopiB (TexHiuHi, opraHisaliiiHi, EKOHOMi4Hi
Ta COLiaJIbHO-NICUXOJIOTIUHI); 6) 3a MacuTabom
NOLIMPEHHS pe3yJIbTaTiB BUKOPUCTAHUX pe3ep-
BiB (3arasibHi Ta npuBaTHIi pe3epBu); 7) 3a Jxe-
peJioM 3poCcTaHHA SIKOCTi (IHTEHCUBHUH picT Ta
eKCTeHCUBHUH picT); 8) 3a nposiBOM y mpoleci
BUPOOHUIITBA (peasibHi Ta MOTEHI[iMHI pe3epBH).
TyT BapTO 3ayBaKMTH, L0 BHYTPIIIHI pe3epBU
NiJABULEHHA AKOCTI TPYZ0BOI0 NOTeHLialy M-
IPUEMCTBA B yMOBax COL{ia/IbHO-€KOHOMIYHOI
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KpU3M B KOXXHUM KOHKpEeTHUU mepiof 3JaTHi
BIUIMHYTHM Ha €KOHOMIiI mpali 3a MiHiMaJbHUX
BUTpAT, i AK HACJAJOK CIIpsAMOBaHi Ha MaKCUMi-
3allilo 6ba’KaHUX pe3y/IbTaTiB AiJIbHOCTI MPOMHU-
CJIOBOr0O MiANPUEMCTBA Bij, IXHbOTO BUKOPHUC-
TaHH#A (AuB. puc. 1).

Josidkoeo: Y 1991 p. [lana Pumcbkuii loanH Ila-
BJio II (anru. S. loannes Paulus PP. II) B ogHilt 3
pOOIT 3a3HA4yMB, 10 paHillle BU3HAYaJIbHUMU
dakTOopaMyd BUPOOHUITBA OYyJM 3eMJisl, MOTIM,
npaugd i T.4., @ CbOrOJHI — Lie JII0AWHA Ta Il 3HaH-
Hs, e 3HaHHA — Lie pecypc, AKUM 3abe3nevyye BU-
XiJl 3 eKOHOMIYHOI KpH3H, /103BOJISIE 301/IbUIUTH
NpUOYTOK NignpueMcTBa oo [17, 31].

BUCHOBKU

PesysibTaTh [OC/HIP)KEHHA JOBOJAATH, L0 B OC-
HOBi pO3p0O6KM iHCTpyMeHTapito 3abe3neyeHHs
SIKOCTI TPY/ZLIOBOI0 NOTEeHLia/ly (B paMKax po3BHU-
TKYy HPOMMCJIOBUX MiJJIPUEMCTB) JIEXUTb CHUC-
TeMa I[iJiel yIpaBJIiHCbKOI AiarHOCTUKH MTPOMU-
CJIOBOTO MiANIPUEMCTBA, AKa BKJIIOYAE TAKI KO-
YOBi AiarHOCTWYHI 1, K: 1) AiarHocTUKa ede-
KTHMBHOCTI KOHTPOJIIHIY BHYTPpIlIHIX 6i3Hec-
npoleciB NiANPUEMCTBa; 2) AiarHOCTHUKA edek-
TUBHOCTI THUIIOBOI OpraHi3alikHOI CTPYKTYpHU
yOpaBJiHHA MiJOPUEMCTBA; 3) JiarHOCTHKA
epeKTHBHOCTI HOPMYBaHHS Mpali JiHIMHUX Ta
$yHKLiOHA/JIbHUX KEePiBHUKIB i cnenjasiicTiB Ha
nignpyueMcTBi; 4) AiarHoCcTUKA MiIpUEMCTBA y
cdepax npodeciiiHOI 0CBITH, TPYL0BOI aKTHBHO-
CTi Ta MOTHBAlil, iIHHOBALIKHOI Mpalji Ta coljia-
JIbHOTO PO3BUTKY; 5) AiarHOCTHKA MOJIITUKHU Ke-
piBHMIITBaA ¥ cdepax coliasibHOI BiZjOBiAaIbHO-
cTi, iHpopManiiiHOl 6e3neKu Ta OXOPOHM Mpalli;
6) JiarHOCTUKA PiBHSA KOHQJIKTHOCTI B KOJIEK-
THUBI Ha MiANPUEMCTBI 7) AiarHocTUKa epeKTUB-
HOCTi BUKOpHCTaHHS iHGOpMalLliiHUX TEXHOJIO-
riil B ynpaBJ/iiHHI MiANPUEMCTBOM. 3'sICOBaHO, 110
edeKTUBHE YIpaB/iHHA fIKICTIO TPYZOBUM IIO-
TEeHLiaJIoM T[epcoHasioM (Ha OCHOBiI Horo
00’EKTHUBHOI OI[iHKH) € OJIHi€I0 i3 KJIHYOBHX
YMOB, 1110 BU3HAYAE YCIIiX NPOMUCIOBUX MiAIPU-
€MCTB.

[lepcneKTUBOIO MOAANBLINX AOCHIPKEHDb Y Ja-
HOMY HampsMi € YIOCKOHaJIEHHS CACTEeMHU Jiar-
HOCTUKH Ta IIJIAaHYBAHHA pe3epBiB MiJBUILEHHSA
AKOCTI TPYAOBOrO MOTEHIiaJly IPOMUCI0BOIO
HiIPUEMCTBA B KPU30BUX YMOBaAX.
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AHoTallif. Y CcTaTTi BMCBITNIEHO CyyaCHWIi CTaH PUHKY (iHaHCOBMX MnoCAyr, 30Kpema
(iHaHCOBOro NisuHry, AKWiA € (GopMoIo aKTuBi3aLil iHBECTULiHHOrO npouecy B YKpaiHi.
Po3KpmBatoTbCS roNoBHI Npo6aemMm po3BUTKY (iHAHCOBOIO Ni3UHTY Ta NEPCNEKTUBM HOMO
po3BUTKY B YKpaiHi. BusHayeHO Hefoniku Ta mepeBarn (iHAHCOBOro Ni3WHry Ta MOro
XapakKTepHi pucu. Y cTaTTi 3AiINCHEHO OLHKY CTaHy PUHKY Ni3UHrOBMX nocnyr YKpailu Ta
BW3HAYEHO OCHOBHI Npo6nemn WOro (yHKUIOHYBaHHA. 3QAiAiCHEHO OUiIHKY PO3BUTKY
KinbKoCTi  nisuHrogasuiB YKpaiHW. BcTaHOBNEHO, WO KiNbKIiCTb HOPUAUYHMX OCI6 —
Ni3UHroAaBLiB 3an1ILaeTbCA MaiiXe He3MiHHO, NpoTe diHaHCOBI KOMMaHil, AKi HagalTb
nocnyru iHaHCOBOrO Ji3uHry, 6ypxaMBO po3BuBaloTbcsA. OOIPYHTOBAHO BUCHOBOK, LU0
diHaHCOBI KOMMaHil, AKi HajalTb nocnyrn QIHAHCOBOro NisUHry K YHiBepcasbHi
IHCTUTYTHW, HafaTb GiNbLUKMIA CnekTp hiHaHCOBMUX NOCAYT i Y KPU30BUX YMOBaX Lie Cyrye
NiACTaBOK 3POCTaHHA X KiNbKOCTI. Y Takux ymoBax 3asHaueHi (iHaHCOBI iHCTUTYTK
MOXYTb nepeimMaT Ha cebe OyHKLUil 6aHKIB i pO3BMBATMCA 3@ PaxyHOK 6inbLIOro
noptdento GiHaHCOBMX NOCAYr, HiXX Yy By3bKOCMelianisoBaHWx 3aknagax. Posnogin
YKNafleHnX [OroBopiB (iHAHCOBOrO Ni3UHIy XapaKTepu3yeTbCA TWUM, IO HanbinbLu
CYTTEBOrO 3MEHLUEHHS 3a3Hanu TPaHCMOPT, CiNbCbKe rocrnofapcTBo Ta 6yAiBHULTBO.
Maifxe He 3a3Hanu BNANUBY AECTPYKTUBHUX NpoLeciB cdepa Nocnyr, MawmuHobyayBaHHA Ta
meTanyprisi. [JobyBHa NMpOMMCOBICTb, ¥ MpOTUBAry pewTi ranyseii, 36inbwuna obcsaru
BapTOCTi JOroBopiB hiHaHCOBOrO Ni3UHry.

Y npoueci gocnipxeHHs nigTBepAunaca rinotesa npo cy6CTUTYLiNHICTb 6aHKIBCbKOro
KPeAMTYBaHHA Ni3MHIOM, WO MNiATBEPAXYETbCA 3POCTAHHAM  KifbKOCTi  (iHaHCOBUX
KOMMaHiii, Aki HapalTb nocnyrn (iHaHCOBOro Ni3WHrY MpU OJHOYACHOMY 3MEHLLEHHI
KiNbKOCTi 6aHKiB.

KniouoBi cnoBa: dhiHaHCOBWMIA Ni3uHT, hiHaHCOBI KOMNaHii, Ni3MHroAaBUIB.

Abstract. The article highlights the current state of the financial services market, in particular
financial leasing, which is a form of intensification of the investment process in Ukraine. The
main problems of financial leasing development and prospects of its development in Ukraine
are revealed. The shortcomings and advantages of financial leasing and its characteristics
are determined. The article assesses the state of the Ukrainian market of leasing services
and identifies the main problems of its functioning. An estimation of the development of the
number of leasing companies in Ukraine is made. It is established that the number of legal
entities - lessors remains almost unchanged, but financial companies that provide financial
leasing services are rapidly developing. It is substantiated that financial companies providing
financial leasing services as universal institutions provide a wider range of financial services
in crisis conditions; it serves as the basis for the growth of their number. In these
circumstances, these financial institutions can take over the functions of banks and develop
at the expense of a larger portfolio of financial services than in highly specialized
institutions. Distribution of concluded financial leasing agreements is characterized by the
fact that transport, agriculture and construction were the most significant decrease. The
services sector, machine building and metallurgy were almost not influenced of the
destructive processes. Extractive industry, in contrast to the rest of the industries, has
increased the volumes of financial leasing contracts.

In the course of the study, the hypothesis of the substitutability of bank lending by leasing
was confirmed, which is confirmed by the growing number of financial companies providing
financial leasing services while simultaneously reducing the number of banks.

Keywords: financial leasing; financial companies; lessors.
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BCTYN

Po3BuTok cdepu BUPOOHHULITBA Mif BIJIMBOM
HAayKOBO-TEXHIYHOTIO Iporpecy, nepexiz 10 eKo-
HOMIKM 3HaHb, a TaKOXX OOpaHUM YKpalHOlo
LIAX A0 €BpOIHTerpalii Ta niABULEHHSA iHBeC-
TULIMHOI NMPUBAOJIMBOCTI Ta KOHKYpPEHTO3/aT-
HOCTI BITYM3HAHUX TOBApPiB BUMara€ HaraJibHO-
ro MIOLIYKy Ta BIPOBAa/pPKEHHH METOJIB OHOB-
JIEHHS1 MaTepiaJibHO-TeXHIYHOI 6a3u i Moaudi-
Kaljil oCHOBHUX QOH/JIB Cy6'€KTIB rocmnojapo-
BaHHA pi3HUX QopM ByacHOCTL. OAHUM 3 TaKUX
MeTOZiB € ¢piHaHCcOBUH /1i3UHT. [loTpeba B OHOB-
JIEHHI OCHOBHHX 3aC00iB, a TAKOX 3MiHM MOAAT-
KOBOI'0 3aKOHOJZABCTBA CTaJIU MOUITOBXOM JJIA
aKTHUBIi3alil BUKOpUCTaHHSA (iHAHCOBOTO JIi3UH-
ry.

®iHaHCOBUM JII3UHT 3HAXOAUTHCS Y KOJIi HAyKO-
BUX IHTepeciB 6araTboX BITYM3HSAHUX Ta 3aKOp-
JOHHUX BueHux. Ciig BKasaTud pobOTH
J.Tontap, H.Onemxko Ta C.Kosnonusesoi[l],
O.T'pumienko [2], O. Jlagtok [3], O.Bopuciok u
0. T'ymeH1oK [4] Ta iH1i.

3arasibHa mNpob6sieMaTHKa PUHKY QiHaHCOBUX
HOC/IYyT PO3IJISJAETCA Yy HAyKOBUX Mpalsx
C. HaymeHkoBoi [5, 6] Ta O. nywenko [7, 8, 9].

Mema cmammi: OL[iHUTH 3AaTHICTh PiHAHCOBOTO
JII3BUHTY CTaTH JIiEBUM CIOCOGOM OHOBJIEHHS OC-
HOBHUX QOH/IIB NiJIPUEMCTB YKpaiHU B yMOBax
IIOCTKPHU30BOI'0 Bi/lHOBJIEHHS.

PE3YJIbTATU AOCNIAKEHHA

@®iHaHCOBHM JII3UHT 3TiAHO 3 3aKOHOM YKpalHU
«[lpo ¢iHaHCOBHUM JII3UHT» — 1ie BU/JL I[MBiJIbHO-
IIPAaBOBUX BiJTHOCHH, 1110 BUHUKAKOTH i3 JOTOBOPY
¢dbiHaHCOBOTO JIi3UHTY. 3a AOroBOpoM ¢iHaHCO-
BOTO JII3UHTY JIi3WHIOJlaBellb 3000B’SA3YETHCS
HabyTH y BJIACHICTb piu y nmpojaBus (mocraya-
JIbHUKA) BiJINOBIHO /10 BCTAHOBJIEHUX JII3WUHIO-
oJiep>KyBaueM crienrdikalliii Ta yMoB i nepeaTu
1l y KOPUCTYBaHHA JII3UHI0OZep>KyBayy Ha BU-
3HQUYEHUM CTPOK He MeHIle OJHOr0 POKy 3a
BCTaHOBJeHY maTy (sisuHrosi muartexi) [10].
[nes ¢piHaHCOBOrO JII3UHTY AyXe MPOCTa — MOEL-
HaTU OpeHAY 3 KpeAuToM, o6 cTBOpUTH Oi-
HAHCOBUM IHCTPYMEHT 3 €KOHOMIYHO NpUBab-
JIMBUMH XapaKTepPUCTUKAMH.

Y 3apy6i>kHil paKTHILi, TaK caMoO SIK i Ha BiTYHU-
3HSHOMY PHUHKY, Jli3uHroBa ¢opMa ¢diHaHCyBaH-
HA MNpUAOGaHHA OCHOBHHUX 3ac0o0iB OTpuMaJa
HIMPOKY NONMyJISIPHICTh. lle, 6e3yMOBHO, Ma€ CBOI
OKpeMi epeBary Ta HeJ0JIiKHU.

Section “Economics”

daxiBLi HallyacTille BU3HAYAIOTh TaKi NepeBaru
JII3UHTY:

1. OnopaTkyBaHHs. [IpUHHATO BBaXKaTH, 1110 BU-
KOPHCTAHHSA JII3UHIOBOI CXeMM J|0lIOMarae oll-
TUMI3yBaTH ONOAATKyBaHHs NiZIIPUEMCTBA.

[lo-nepiue, JIi3MHrOBUM IJIATK BXOAUTD Y 3ara-
JIbHY BEJIMYUHY CYKYIHUX BUTPAT MiJNPUEMCT-
B3, fIKa 3MEHILYE ONOJATKOBYBaHUW 0asy ILIa-
TeXy 1 Clipysie 3MeHIIeHHIO NOJATKy Ha Npuoy-
TOK.

[lo-fpyre, KymiBjisi OCHOBHUX 3aCO6iB Y JIi3UHT
Jla€E MOXJIMBICTb BKJIIOUUTH CyMy CIJIA4YE€HOT'O
[11B y BesnuMHy, sika 3MeHLIye 3000B’s1I3aHHA
HiIPUEMCTBA 10 JAHOMY IIOJATKY.

[lo-TpeTe, cxema JII3UHTY A€ MOXKJIUBICTb MaHi-
NyJI0BaTHU CYMOIO MOAATKy Ha MaiiHO a6o mpoc-
TO [103BOJISIE TUMYACOBO MOT0 He CIJIauyeE, AKILO0
BOHO IIle YHUCJMTBHCSI Ha OaJlaHCi JIi3WMHTOaBIIs,
abo 3aBJsSKM NMPUCKOPEHOI amMopTH3allii 3MeH-
LIyBaTH MOT0 BEJIMYUHY.

2. B ymoBax obMmexeHUX (piHAHCOBUX pecypcCiB
CIOCTePIraeETbCcs po3MMUpPEeHHSI BUPOOHUYUX MO0-
Ty:kHOcTel. CaM 1o co6i JIi3UHT BBAXKA€ThCA iH-
CTPYMEHTOM, 3a JONOMOIrOI0 AKOr'0 MOXHA 3Ha-
YHO 30iIbIIMTH BUPOOHUYI CHJIM OpTraHizariil.
[losicHIOETBCA 1ie TUM, 1[0 piHAHCYBaHHSI opra-
Hi3allii BUKOHYETbCS MiJi KOHKpeTHe 00J1a/jHaH-
Hf, A He I HasgABHY BeJIMYUHY BJIACHUX KOLUTIB i
aKTUBIB. bbb TOro, Ha BiAMIiHY Bif KpejguTy,
JIIBUHT He BIJIMBAalOYM Ha QpiHaHCOBUH CTaH i He
3MIHIOIOYM CTPYKTYpPY aKTHUBIB 1 KamiTany, Tib-
KU COpUSE OTPUMAHHIO KOPOTKOCTPOKOBHUX
KpeJHUTIB.

3. 3aBAAKH IPUCKOPEHHIO MPOIECiB aMOpTU3aLlil
BUPOOHMYOI 6a3y HabaraTo LIBU/lIE BiJ0OyBa-
€TbCA OKYINHICTb TexHoJsorik. lle npo3Bossig, y
CBOIO Yepry, po3NnopsApKaTUCA HUMU fK IHCTPY-
MEHTOM, SIKMW MiJIBUIIY€E 3arajbHy eQdeKTHB-
HICTb JiAJIBHOCTI NiANPUEMCTBA: NPOJAATH 1 Ky-
NUTH GI/IBII CydyacHe 06.J1aIHaHHSA 3a JOTOBOPOM
JII3UHTY.

3a aBTOPCbKUM Oa4yeHHSM |0 F'OJIOBHUX IlepeBar
JIBUHTY CJif, BilHECTM HOro 6ijblly, y Mopis-
HAHHI 3 0AHKIBCbKMM KpeAUTyBaHHSM, ¢iHaH-
COBYy 0e3meKy, OCKiJbKM, (iHAHCOBHUM JIi3UHT
YHEMOJIUBJIIOE HELJIbOBE BUKOPUCTAaHHA oi-
HAHCOBUX pecypciB.

Matouyu HesanepeuHi nepeBaru, ¢piHaHCOBUH Jii-
3UHT He 1030aBJIeHUH 1 eBHUX HEJIOJIIKIB Y MO-
piBHAHHI 3 OGaHKIBCbKUM KpeAUTYyBaHHSM, /0
SIKHMX CJiJ, BIAHECTH:
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1. 3HauHKM 06CAT aBaHCOBOTO BHeCKY. fIk mpa-
BUJIO, 000B’I3KOBOIO YMOBOIO JI0rOBOPY JII3UHTY
€ aBaHCOBHUM BHeCOK y po3Mipi He MeH1e 30 %
Bi/I 3arasibHOI BapTOCTi 06/1a/ITHAHHS.

2. TpuBanui 4Yac A0 oJiep>KaHHS 00J1a/{HAHHS.
OcHOBHa CKJIQZHICTB NpPOLeAYPH JII3UHTY I10JIA-
ra€ B OpraHisaliiHoMy IJIaHi, OCKiJIbKH B yrozi
IIpUMMaEe y4acTb BeJIMKA KiJIbKICTb KOHTpareH-
TiB. lle 36i/blIyE TepMiH NpUAGaHHS 06J1a/lHAH-
HAL.

Hapasi yroau ¢iHaHcoBOro Ji3uHIy CTajau J0-
CUTDb NOLIMPEHHUM AIBUILEM y FOCIHOAAPCHKIN Ai-
SIILHOCTI 6araThboX KoMIIaHiM. lle mosicHIOEThbCA
THM, 10 ¥ pasi BiCYTHOCTI y KOMMNaHii HeobXxi-
HUX 06IrOBUX KOULITIiB i MOXXJIMBOCTI JOBrOCTPO-
KOBOI'0 KpeJUTyBaHHS BOHA 3MOe 3a J0II0MO-
roto ¢GiHaHCOBOrO JIIBUHTY OTPUMATH MpaBa Ko-
pPUCTYBaHHS i BOJIOJiHHS HeOOXifHUM o06.Ji1aj-
HaHHAM. Y sAKocTi piHaHcoBoi mocayry, ¢iHaH-
COBUH JIIBUHT y TeNepilllHild 4Yac BUCTYIMAE OJ-
HUM 3 OCHOBHHUX YMHHHUKIB I[OCUJIEHHS KOHKY-
PEHTOCIPOMOXHOCTI MiAIIPUEMCTB, MOJIINIIIEeHHS
AKOCTI NOCJAYT, L0 HAAAITbhCH, IMOKpalleHHA
edpekTHBHOCTI BUpOOHUITBA. HacjikoM 11b0ro
€ 3MilHEHHSl NO3HUL{ii BITYM3HAHUX MiANpPH-
€EMCTB fIK Ha HalliOHa/IbHOMY, TaK 1 Ha CBITOBOMY
PUHKY TOBApiB 1 MOCJYT.

PuHOK npomno3unii nocayr ¢iHaHCOBOrO JIi3UHTY
CKJIQZJA€ThCA 3 IBOX OCHOBHUX I'PyIl Y4aCHUKIB:

1. ®iHaHCOBUX KOMIAaHIH, 110 HAAAITh MOCJAYTH
¢dinaHcoBoOro /i3UHrYy. lli yYacCHUKU pUHKY J1i3U-
HIOBUX IOC/AYI € yHiBepCaJbHUMU IpaBLSAMH,
BOHM MOXYTb TaK0X HaJlaBaTH 1 iH1Ii piHaHCOBI
IOC/IYTH.

2. Jli3UHTOo/IaBLiB — IOPUAUYHUX OCib, 1110 3apee-
ctpoBaHi B Peectpi HanjoHasbHOI KoMicii, 110
3/iMCHIOE Jiep>KaBHe peryJiloBaHHA y cdepi puH-
KiB (iHaHCOBUX MTOCJYT YKpaiHu.

[IpocTexxMo AMHAMIKy pO3BUTKY 000X 3 iHCTH-
TYLiMHUX TPyl HaJaBadyiB JII3MHTOBUX MOCJYT.
3a ganuMu HanioHanbHOI KOMicil, 110 3/1iHCHIOE
Jlep>kaBHe peryJitoBaHHs y cdepi diHaHCOBUX
nocayr, o Ilepesniky oopuandHuX 0cib, siKi Ma-
I0Th NIPABO Ha/laBaTH PpiHAHCOBI MOC/IYTHU Ta 1me-
pebyBalOTh Ha 006J1iKy BHeceHO iHdopMaliito npo
240 pUAAYHUX OCi6 - JII3UHTOAABIIB Ta [0
Jlep>kaBHOro peecTpy piHAaHCOBUX yCTAaHOB BHe-
ceHa iHdopmarito npo 406 dpiHaHCOBI KOMMaHii,
10 HaJAKTh NMOCAYTd piHAaHCOBOrO Ji3UHrY. 3a
JlaHUMU pucC. 1 MOKHa 3pOOMTU BHCHOBOK, L0
KiIbKiCTb $iHAaHCOBHUX KOMIaHiN, fKi HaZalThb
nocayru GiHaHCOBOIO JII3WHIY, HEBIIMHHO 3pOC-
Ta€, y TOW 4Yac fIK KUIbKICTb HOPUAUYHUX OCIO —

Section “Economics”

JIIBUHTOJIABIiB 3a/IMIIAEThCS Maike He3MiH-
HOIO.

500
500 ¥=15357%%-61779x+6E
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$iHaHCOBI KOMNEHIT, WO HEAZHTE NOCAYTM GiHEHCOBOrD AISHHIY

FOpPUAMUYHI ocobu-nizinrogaeyi

PucyHok 1- KinbKicTb topuanyHmux ocié -
nisnHrofaBLiB Ta hiHaHCOBUX KOMMaHIN, L0
HaAalTb Nocnyrk GiHaHCOBOro Ni3uUHry B YKpaiHi
B 2012-2017 pp. [11]

JlofaB1uu JIiHiI0 TpeHAy Ha puc. 1 A1 Iopuand-
HUX 0Ci6 J1i3MHroAaBLiB i A/ GiHAHCOBUX KOM-
NaHiH, 1110 HaZATh MOCJAYTHM GiHAHCOBOTO JIi3H-
HTy, MO>XHa PO3pPOOMTH MPOTHO3 iX KiJIbKOCTI Ha
30 BepecHst 2017 poky 3 AOCTOBIpHICTIO Gisiblie
99 %. Buxoa4u 3i cCipsAMOBAHOCTI JIIHIA TPEeHAY,
MO>KHa 3pOOMTH BUCHOBOK IPO MOJaJibllie 3poc-
TaHHSI KUJIbKOCTI piHAHCOBUX KOMIIAHIH, 1110 Ha-
Jlal0Th NOC/AYyTy QpiHAHCOBOrO JII3UHTY Ta Mailxe
He3MiHHY KUJIbKICTh IOPUAAYHUX OCi6 JII3UHTO-
JIaBIIiB.

BusHayeHa TeHJeHIlid € MiICTaBO AJid BUCHO-
BKY NIPO pO3BUTOK (QiHAHCOBUX KOMIAHIiH, fKi
Ha/Ial0Th NOCAyry (piHAHCOBOIO JIi3UHTY, SIK YHI-
BepCa/IbHUX {HCTUTYTIB, 10 HaJAI0Th LIMPOKUHU
CreKTp PpiHAaHCOBUX MOC/IYT. 3a TaKUX YMOB 3a-
3HaveHi (iHAHCOBI IHCTUTYTH MOXYTb 3abpaTH
Ha cebe QyHKLii 6aHKIB ¥ pO3BMBATUCA 3a paxy-
HOK Oisibiioro noptdesto ¢iHaHCOBUX MOCIYT,
HIXK Y By3bKOCIIeljia/li30BaHUX 3aK/Ia/iB.

3a 9 micauiB 2016 poky yknageno 7 401 yrop,
¢diHaHCcoBOrO JIi3UHTY Ha cyMy 7 772,7 MJIH. TpH.,
110 y NOPIBHAHHI C BiZIOBIAHUM [EPIOJOM MHU-
HYJIOTO POKY 6isibliie y 2,73 pa3u A0roBopiB Ta
Ha 35,97 % cymu yroz ¢iHaHCOBOIO JIi3UHTY.
BapTicTb 06’€KTiB JIi3UHTY, 1110 € IpeIMETOM [10-
roopis, craHoBuTb 6 010,7 MJIH. TpH, 0 Ha
32,97 % 6inbue Hixk 3a 9 micauiB 2015 poky
[11]. IpoTe AuHaMika BapTOCTi AOrOBOPIB, 110
JIIOTh Ha KiHelpb KBapTaJliB BKa3y€ Ha CTIHUKY
TeH/IeH1it0 /10 3HKeHHs [11]. TakuM 4YMHOM Ha
PUHKY QiHAHCOBOrO JIiBUHTY YKpaiHU BUPYIOTh
pi3HOCIpSAMOBaHi TeHZeHIli], Ipo 10 CBiAY4aThb
J10T0 OCHOBHI IOKa3HUKM.
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JlJist po3yMiHHSI MOTOYHOI cUTYyalii Ha pUHKY ¢i-
HaHCOBUX MOCJAYT YKpaiHU HeOOXiAHO JOCTiIUTH

CTPYKTYpPY YKJIaJIeHUX AOTroBOpiB ¢iHaHCOBOTrO
JIIBUHTY y po3pi3i ranyseu (puc. 2).
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PucyHok 2 — BapricTb gorosopis ¢iHaHCOBOro nisuHry B YkpaiHi 3a ranyaamu 3 30.09.2014 p. no 30.09.2016 p.
(MAH. rpH) [11]

[IpoTarom pocii»KyBaHOro nepiofy MoXHa Ha-
OYHO CIIOCTepiraTH BIJIUB KPU30BUX ABUILL Y JIi-
3WHTOBI# fisiibHOCTI. Haillbisnbi cyTTEBOrO 3Me-
HIIEHHA 3a3HaJIM TPaAHCIOPT, CiIbCbKe TIOCIOo-
JlapCcTBO Ta OyZAiBHULTBO. Malbke He 3a3Ha/U
BIJIUBY JIECTPYKTUBHUX NpOIieCiB cdepa MOCIyT,
MalIMHOOYyAyBaHHA Ta MeTanypria. /JlobyBHa
IIPOMUCJIOBICTb, Y NPOTHUBAry pelluTi rajaysewy,
36i/bIIM/Ia 0OCATH BapTOCTi J0roBopiB QiHaH-
COBOTIO JII3UHT'Y. 3ara/IbHUM BUCHOBOK IIPO rajy-
3eBYy CTPYKTYpY $iHaHCOBOIO JII3UHTY NOJIATAE Y
TOMY, 1110 Y HAaUO6IIbIIMX KOPUCTYBaYiB JIi3UHTO-
BUX IIOCJYT HAOYHO CIIOCTEPIraeTbCs CYTTEBE
3MeHILIEeHHs 00CATiB BapTOCTi JII3MHIOBUX [|0TO-
BOpIB, L0 HEraTUBHO XapaKTepU3yE IOTOYHY
CUTYyaLil0 HA PUHKY.

BucyHeMo rinoresy, 1[0 y KPpU30BUX YMOBAX IIPU
pi3KOMy 3HMXKEHHIi 3[aTHOCTi GaHKIiB Ha/JaBaTH
KpeAWTH 1X 3aMilaloTh JII3UHTOBi KOMITaHil

BisbiticTe JOCAIAHUKIB NPUAIAIOTL OCHOBHY
yBary aHaJizy KopeJsiliiHUX 3B’sI3KiB Mi>K 3MiH-
HUMHU. [IpunycTumo, 1110 icHy€ 3B’130K MiX Kisb-
KicTio 6aHKIB i KiJbKicTI0O ¢QiHaHCOBHUX KOMMa-
Hil-/1i3UHroaBLUiB. I miATBEp/»)KeHHS1 po3pa-
XyEMO KOeQilliEHT KopeJsilii, BAKOPUCTOBYHOYU
JlaHi HaBeJieHi y Ta6J1. 1.
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Tabnuus 1 — KinbkicTb 6aHKiB i GiHaHCOBKUX KOMMNaHilA,
nisauHroaasLis B Ykpaidi B 2012-2016 pp. [11]

diHaHCOBi KoMMaHii,

1110 HAaZIaX0Th IOCTAYTU BaHKu
Poku $iHaHCOBOTO JIiI3UHTY Ta (on)

IOpUAUYHI 0COOU — JIIBUHTO/IaBII '
(0A.)

2012 555 176
2013 631 180
2014 682 163
2015 839 117
2016 852 93

KoedilieHT kopessii, r, BU3HAYa€ SIK CUIY, TaK i
HamnpsIMOK 3B'fI3Ky MDXK 3a/IeXKHOI0 1 He3asex-
HOIO 3MiHHUMHU. 3HaUEHHS I 3HaXOASAThCA B Jia-
na3oHi Bif - 1.0 (cu/ibHO HEraTUBHUM 3B’I30K)
710 + 1.0 (cu1bHO NO3UTUBHUM 3B’5130K). [Ipu r =0
Mi>K 3MiHHUMHU X i y HEMa€ HiSIKOT0 3B’A3KY.

Mu MoxkeMo 064YMCIUTH KOoedil[iEHT Kopessuii
3a flonomorot ¢popmysu (1):

20 =x)x(y;—y)
1)

Ty =
[SGi-2225(-9))°
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3a pesysbTaTaMU pPO3paxyHKy KoedilliEHT Ko-
pessuii qopiBHIOE -0,98, 110 CBIAYUTH PO YiTKO
BU3HA4YeHY 00epHEHY 3a/1€XKHICTb.

/i1 6inbll HAOYHOTO BCTAHOBJIEHHSl 3B'SI3KY
MK 3MIiHHUMHM MO>XHa BUKOPUCTOBYBATU Bif0-
MOCTI, HaBe/leHi Ha puc. 3.
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=¢— DiHaHCOBi KOMNIAaHUY, L]0 HAJAIOTb NOCAYTH GIHAHCOBOTO JIiI3UHTY Ta PUJUYHI 0COOU —

Ji3UHTOoAABII

PucyHok 3 — [luHamika KinbKocTi 6aHKiB Ta GiHaHCOBUX KoMMaHiii B YKpaiHi B 2012-2016 pp. [11]

PucyHok 3 Hao4yHO Bigobparkae pisHoCIpsiMOBa-
Hy JIMHaMIiKy y KUJIbKOCTi GaHKIB M JII3MHT0JaB-
1[iB Ta piHAaHCOBUX KOMIAHIM, Ki HaAAOTh MoC-
Jiyru GiHaHCOBOTO JII3WHTY, a caMe: 31 3MeHLIeH-
HSIM KiJIBKOCTi GaHKIB 3pOCTa€ Ki/lbKiCTb iHCTH-
TYTiB-JII3UHTI0/laBLiB HA PUHKY QiHAHCOBHUX MO-
CJyr. 3a pe3yJbTaTaMU pO3paxyHKIB Jl0BeJEHO,
1110 32 YMOB CKOPOY€HHs KiJIbKOCTi 6aHKiB 3poc-
Ta€ KJIbKICTh piHAaHCOBUX KOMIaHil. BusHayeHa
3aJIeXKHICTh BifJOMBAa€ CyOCTUTYL{MHICTD (MOX-
JIUBICTh 3aMillleHHs]) OaHKiBCbKOTO KpeAUTYy-
BaHHSA JIIBUHIOM. 3a YMOB CKOpPOY€HHSl 06CATIB
OaHKIBCbKOIO KpeJUTYBaHHS Ta 3MeHLIEHHS
KiJIbKOCTi 6aHKIBCbKHX YCTaHOB HE33JJ0BOJIEHUH
nonuT Ha ¢QiHaHCOBO-KpeJUTHE 3abe3nevyeHHs
CTUMYJIIOE PO3BUTOK QiHAHCOBHUX KOMIAHIiH, fKi
Ha/IaloTh nocayru GpiHaHCOBOrO JIi3UHTY. TakuM
YUHOM, MiATBEpAUIacad BUCYHyTa rirnores3a IMpo
3aMillleHHs1 6aHKiB JIIBMHTOBUMH KOMIIaHiSIMHU B
YMOBaxX KpU3H.

CtpaTeria BiZHOBJIEHHd EKOHOMIYHOIoO 3poc-
TaHHS W MOJOJIAaHHS KPU30BUX SIBUIL MMOBUHHA
I'PYHTYBaTHUCS, MO-TIepIile, HA 03/J0pPOBJIeHH] 6a-
HKIBCbKOI'0 CEKTOpY, NO-Apyre, Ha MiJBUILEHHI
SIKOCTi Ta AOCTYNHOCTI ¢piHAaHCOBOro JIi3UHIY i
3MEHIIIEHHI BiZICOTKOBOI CTaBKH 3a JII3UHI'OBUMU
onepaLiiMH.

Section “Economics”

CTpaTeriyHi KpOKM IIOJAO MOCWJIEHHS BiJNOBI-
JlaJIbHOCTI JII3UHT0/1aBLIiB 3p006JIEHO Y BiJOBIjI-
Hil [loctaHoBi KabGinety MinicTpiB Ykpai-
HU [12]. ¥V nepuuy 4epry, JileH3yBaHHIO MiJJis-
ratuMe ¢piHaHCOBUH JIi3UHT. JIi3UHrOA@BIISAM OY-
JIO HazaHO cTpokK A0 10 yepBHa 2017 poky aja
IIpUBEJIEHHSA CBOEI AiAAJIbHOCTI Y BiANOBIJHICTb
Jl0 HOBUX BUMOT. JlilleH3yBaHH4 JII3UHI'OBUX I10-
C/IYyT € METOJOM NiJIBULIIEHHA IXHbOI AKOCTI Ta
BifIHOCHO M’'sIKOI0 (HOPMOIO JIep>KAaBHOr'O pery-
JIIOBAaHHS PUHKY PpiHAHCOBUX MOC/IYT.

BUCHOBKU

Y cTarTTi 34iMCHEHO OLHKY CTaHy PUHKY JIi3UH-
FOBUX MOCJYr YKpaiHM Ta BU3HA4€HO OCHOBHI
npobsieMrd Horo QyHkKIioHyBaHHS. BcraHoBiie-
HO, 1110 6pak AocBiay B chepi piHaHCcoBOI opeH U
MOCTABUB Iepe/ JiI3UHTOBUMU KOMIIAHIIMHU P,
npo6JieM: no-nepiie, 3aKOHOAaBYa 6as3a Ji3UHTY
1ie cabka i moTpebye 3HAYHHUX J00IpaIl0BaHb;
no-/ipyre, 6aHKW HeOX04e HA[ATh KPEeJAUTH Jii-
3MHIOBMM KOMIIAHifIM y 3B’I3Ky 3 THM, 110 Ha
MOMEHT YKJaJlaHHA YyroJU JIi3UHTOBI KOMIIaHil
He MOXYTb HaJJaTU 3aCTaBU B JOCTaTHIX pO3Mi-
pax; MO-TPETE, BiACYTHIM MO3UTUBHUM [OOCBIJ
criBIpaLi 3 JII3UHTOBUMH KOMIIaHISIMH.
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Ha puHKY JI3MHTOBHX IOCJAYyr BCTAHOBJIEHO
NpPOTUJIEXHI TeHAeHLil. KiJIbKICTb HPUIAYHUX

HaJIJaloTh MOCAYTH (GiHAHCOBOTO JIiBUHIY MpHU
OZJHOYAaCHOMY 3MeHIIeHHI KiJIbKOCTi OaHKIB.

0Ci6 - JII3MHroZaBIiB 3a/JUIIAETbCA MailXke He-
3MiHHOO, IPOTE KUIbKiCTh (piHAHCOBUX KOMIa-
Hil, 1110 Haal0Th NOCAYTY GiHAHCOBOIO JII3UHTY
3pOCTaE.

[IpoTe TeHJeHLis 3pocTaHHA KiabKoCTi ¢QiHaH-
COBUX KOMIaHiH, fKi HaZ@lTh NOCAyry QiHaH-
COBOI'0 JII3UHIY, CBiAYUTH NPO BEJHUKHUHU NOMIUT
Ha JaHui BUJ ¢QiHaHcyBaHHA. lle mpusBeze 10
BHCOKUX TEMIIIB PO3BUTKY (PpiHAHCOBOTO JIiI3UHTY
B YKpalHi y MaHOyTHbOMY Ta PO3LIMPEHHIO
nopTdeJito Ji3UHIOBUX NOCAYT Ta aCOPTUMEHTY
00J1aiHaHHS, 1110 HAJJAETHCS B JII3UHT.

Y npoueci gocaiipkeHHs NiATBepAWIacs rinore-
3a PO CyOCTUTYLINHICTD 6aHKIBCHKOTO Kpezu-
TYBaHHS JII3UHIOM, 110 MiATBEPKYETHCA 3POC-
TaHHSAM KiJIbKOCTI (iHAHCOBHUX KOMIaHiH, fKi
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Abstract. Raw kaolin was refluxed by sulphuric acid in variable concentrations
of 2M, 4 M, 6 M and 8 M. The morphology and elemental compositions of the
acid-leached kaolin were analyse by Field Scanning Electron Microscopy
(FESEM) and Energy Dispersive X-ray analysis (EDX) respectively. The
disintegration and leaching of AI** ions of the clay are determined by FESEM
studies. The acid treatment increases the silicon content and decreases
aluminium content as revealed by EDX analysis. The leaching of A** ions
increases with gradual increase in concentration of the acid. Therefore, kaolin
reflux with acid at lower strength (2 M and 4 M) are more dispersed and more
industrially useful than that which is treated at higher acid strength.

Keywords: kaolin; morphology; acid treatment; FESEM, EDX.
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INTRODUCTION

Kaolin is an inorganic aluminosilicate clay min-
eral with natural flaky shape [1].The general
chemical formula is articulated as Al;Si2Os(OH)a.
The basal (doo1) spacing of kaolin is (7 “A). Kaolin
has a crystal structure composed 1:1 type of a
two-layer structure established by an angle shar-
ing [SiO4] tetrahedral layer and an edge sharing
[AlO¢] octahedral layer [2, 3]. The water molecule
separates each of these two layers by a
monolayer. Kaolin has a versatile range of appli-
cations in industrial sectors; predominantly as
paper filler, in formulation of medicine, coating
pigment, cosmetics, main component of ceram-
ics, extender in water based paints and ink, as a
filler for rubber and other polymeric materi-
als [4].

Report from Department of Mineral and Geo-
science, Malaysia; proclaimed that substantial
reserves of kaolin are discovered throughout Ma-
laysia. Additionally, reports by Joint Meteorologi-
cal Group (JMG), mentioned that the country pos-
sess about 112 million tonnes of kaolin reserves
found in the states of Perak, Johore, Kelantan, Se-
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langor, Pahang and Sarawak. Seventeen other
active kaolin mines operating during the year
mostly located in the Bidor/Tapah district in
Perak. Production of kaolin in 2015 was 261,574
tonnes value at RM 24.85 million. For the pur-
pose of the means of obtaining hopeful and at-
tractive venture processes; kaolin can be used as
additives in manufacture of polymer nanocom-
posites [5].

The surface properties of clay determines their
industrial application [6]. Numerous techniques
have been proposed to enhance the surface
properties of clay materials, comprising interca-
lation [7], chemical activation [8] mechano-
chemical activation [9, 10] and thermo-chemical
treatment [11]. Equally as the chemical activa-
tion technique has been established, acid treat-
ment is an effective method to develop the func-
tioning of clay minerals [3]. Normally, acid
treatment causes delamination/disaggregation of
clay particles, removal of mineral impurities, and
disintegration of the external layers. When these
happens, clay minerals structure become dam-
aged, initiated an increase in surface area, BET
surface area, surface activity and pore volume [6,
12].
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Several research works on the acid treatment of
kaolin has been carried out. Studies by [13] use
meta-kaolin to formulate mesoporous catalysts
through acid treatment. The study of the effect of
acid and alkaline activation on kaolin was also
carried out by [14] and established that 6 M HCl
activated under reflux states for 6 h will elimi-
nate roughly 90 % of the octahedral Al3* cations,
followed by amorphous silica with greater sur-
face area [14]. Authors [6] deliberates on the ef-
fect of treatment of kaolin with sulphuric acid on
its physico-chemical characteristic, advocated
that acid treatment is a suitable process for
manufacturing porous and surface active materi-
als with greater surface area.

In this study, we analytically investigate the ef-
fects of acid treatment of kaolin by sulphuric acid
on its morphology and elemental composition.
The effects on the morphology and elemental
composition of kaolin were appraised by means
of SEM and EDX analyses. Kaolin crystal struc-
ture was partly destroyed, however, serious
chemical leaching was improved by acid treat-
ment.

MATERIALS AND METHODS

Powdered form of kaolin used for this study was
obtained from Kaolin (Malaysia) Sdn. Bhd. The
raw kaolin was sieved to particle size of 45 um.
Sigma Aldrich supplied the sulphuric acid used; a
Colourless viscous liquid with formula weight
98.08 g/mol and purity 99.999 %. Before acid
activation, kaolin powder was dried in an oven
for 24 hrs at 65 °C and subsequently sieved to 45
micron size. Activation was carried out by adding
10 g of kaolin sample to 100 ml of sulphuric acid
in a 250 ml dry beaker [15]. The resulting solu-
tion was heated with vigorous magnetic stirring
and refluxing on hot plate at temperatures 80 °C.
Variable acid concentrations of 2 M, 4 M, 6 M and
8 mol/dm3 sulphuric acid was used to repeat the
activation process. The acid and kaolin were
separated from the residual slurry by use of
beaker and funnel. The neutral point was
achieved with pH indicator after washing the re-
sidual kaolin with distilled water. Drying of the
kaolin residues was carried out for 4 hrs in an
oven at 80 °C [5, 16]. To obtain the initial size of
45 microns; dried samples were grounded and
sieved. Samples were designated N-0, N-2, N-4,
N-6 and N-8, where the numbers represents the
acid concentrations.
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RESULTS AND DISCUSSIONS

FESEM Analysis

Figure 1 shows the micrographs of kaolin parti-
cles by FESEM and EDX studies. Additive materi-
als are more appropriately analysed on the
nanometer scale by FESEM. In order to detect the
elements present in the samples, Energy Disper-
sive X-ray analysis (EDX) was also carried out on
the samples. The scanning electron micrographs
of kaolin samples are presented in Figure 1.

Figure 1 (a) below shows particles of the layered
silicate of untreated kaolin in form of books. This
indicates that the particles are not fully dispersed
into individual layers. The particles on acid
treatment partially appeared as slices of paper
with many sizes. In sample N-2, stacks of kaolin
particles are quiet establish with slight distribu-
tion. N-4 has slight dispersion of the particles
into filament, or plate-like fragments. Likewise,
both N-6 and N-8 comprise of kaolin particle col-
lected in form of agglomerates. Therefore N-6
and N-8 samples possibly will not be appropriate
for dispersion into polymers. This report is in
similar to the studies by [4].

EDX Analysis

Figure 1 represents EDX images before and after
acid treatment on kaolin and their corresponding
spectra of five peaks. The major elements that
are detected in kaolin are silicon and aluminium
and little magnesium; as demonstrated in Ta-
ble 1. The EDX peaks of the kaolin samples indi-
cated that kaolin simply contain five elements
namely Mg, Al, Si, K, Fe and the contents are
1.06 %, 36.11 %, 50.37 %, 8.49 %, 3.97 % respec-
tively. The EDX analysis result shows de-
alumination; hence as silicon content continued
to increase correspondently with greater acid
concentration, the aluminium content decreases.
However, aluminium content continues to de-
cline proportionally to acid content; except for
sample N-4 which could not correlate with de-
alumination activity of the kaolin leaching. This
report is in agreement with [17]. The summary of
EDX result is represented in Table 1.
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Figure 1 - FESEM and EDX of untreated and treated kaolin at different H,SO4 concentrations
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Notes: (a) N-0; (b) N-2; (c) N-4; (d) N-6; (e) N-8.
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Table 1 - EDX of kaolin samples before and after
acid treatment

Sample Composition (W/%)

Mg K |ALK |Si,K |K K [Ca K |Fe K
N-0 1.06| 40.05| 50.37| 8.49 -| 397
N-2 0.17] 36.11| 57.53| 1.51| 0.14| 1.40
N-4 3.98| 39.25| 50.52| 7.84 - -
N-6 -| 3851| 5898| 1.91| 0.52| 0.08
N-8 0.13] 17.66| 59.78| 1.36| 0.32| 2.15
CONCLUSION

In this research, changes in morphological and
elemental composition due to effect of acid
treatment on kaolin has been determined. The
leaching and fragmentation of the kaolin layers
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Abstract. Countless issues have been taking place in tertiary institutions
including technical colleges of Bauchi State, which give rise to the need
for continuous learning and updating competencies of lecturers teaching
in technical colleges of all ages. The purpose of this paper is to propose
the competency model of TVET lecturers by investigating the competency
needs in technical colleges of Bauchi State. Primary data were collected
using questionnaires to reveal the perceptions of thirty TVET lecturers
based on their competency needs in three categories of technical
colleges in Bauchi State. The result shows that the TVET lecturers
perceived all the twenty-five competencies as important and the findings
also show the accepted Cronbach’s Alpha. The paper concerns on only
TVET lecturers perceptions on competency needs in their respective
colleges. The paper provides an important pilot analysis on proposed
competency model of TVET lecturers to enable further analysis in the
area to be carried out.

Keywords: competency; TVET lecturers; technical colleges.

INTRODUCTION

A lot of challenges have been taking place in the
global academic arena including technical col-
leges of Bauchi State, which resulted in the need
for continuous learning and updating competen-
cies of lecturers across all ages [24]. Therefore,
the technical colleges of Bauchi State need to
have competent TVET lecturers teaching in tech-
nical colleges by ensuring effective education,
training and preparation are in place. In order to
be among the world players, colleges need to
provide competent lecturers with new advance
skills so that to meet the challenges of real time
in their respective colleges [31]. However, Lack
of competency in technical colleges can bring
more challenges which required new ways to ac-
complish competence and employability [32]. It
is more valuable for lecturers to develop and im-
prove their workability, capability and skills
thoroughly especially for TVET lecturers [4].

Section “Education”

Subsequently, competency comprises required
ability, skills, knowledge, attitude or behaviour
possessed by employee in order to perform a
task effectively and efficiently [6].

Not much has been done to re-examine the de-
terminants for the delivery of the TVET policy in
Bauchi State. This has left the challenges unat-
tended to, such as poor recognition from mem-
bers of the societies, outdated instructional facili-
ties for teaching, lack of good linkages with in-
dustries, inadequate financing, lack of staff, and
the worst among others is the shortage in terms
of quality delivery which make the prospect of
development even more difficult [21, 22, 23].

In view of the above, a capacity of lecturers
teaching in technical colleges is a critical factor in
the TVET delivery. While much has been said
about funding, infrastructure, instructional mate-
rials and other equipment, but there is insuffi-
cient investigation on the competencies of TVET
lecturers teaching in technical colleges of Bauchi
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State. In other words very little or no research
was found in the literature on issues of compe-
tencies of TVET lecturers teaching in technical
colleges of Bauchi State. Thus, the purpose of this
research is to investigate the competency needs
of TVET lecturers teaching in technical colleges
and to propose the needed competency model
for TVET lecturers teaching in technical colleges
of Bauchi State.

The main objectives of this research are as fol-
lows: 1) To determine the TVET lecturers’ per-
ception on competency needs in teaching techni-
cal colleges in Bauchi State; 2) To propose the
needed competency model for TVET lecturers
teaching in technical colleges of Bauchi State.

REVIEW OF LITERATURE

Technical and Vocational Education and Training
(TVET) Lecturer

The word lecturer or teacher both in general
education and in TVET are the backbone of edu-
cation and training system. Therefore, TVET lec-
turers can be consider as the tool or instrument
of preparing citizen to be responsible in life. The
TVET lecturer or teacher programme is offered
in technical colleges. Students who enrolled in
these programme are prepared in different areas
of studies in TVET which is aimed at producing
competent TVET lecturers or teachers in the
schools after graduation from their respective
colleges [35].

The curriculum of TVET is based on a career title
which plays a significant role in producing skilled
and semi-skilled manpower in the world of work
[16]. Therefore, TVET lecturers teaching in tech-
nical colleges plays a vital role in the develop-
ment of the nation because they are committed
toward the development of people by orientating
individuals into the world of work, helping them
to acquire employable skills, encouraging them
not to remain idle in order to reduce the volume
of poverty in the society. However, the needs for
the Government to invest in education by provid-
ing all the necessary needs of TVET lecturers
teaching in technical colleges and to ensure stu-
dents learn when they go to school in order to
achieve the desired objective of producing well
competent and motivated lecturers [23].

Indeed, the prospect of competent TVET lectur-
ers will bring about the needed manpower de-
velopment in related field of science and tech-
nology and it will advance the career opportuni-

Section “Education”

ties by producing competent lecturers who will
develop great dynamic economic growth and de-
velopment [20]. Therefore, it could then be ar-
gued that the competent TVET lecturer means a
TVET lecturer with sufficiency of skills, knowl-
edge, attitude or behaviour. By extension these
attributes can be regarded as competency.

An Overview on Competency Model Perceived from
Workplace

The word competency come from Latin word
competere which literally means competent,
competence or expertise that means individual to
have quality or physical and intellectual qualifica-
tion in carrying out specific task or job [32].
Therefore, competency is the ability and capabil-
ity of TVET lecturer teaching in technical colleges
to possess required knowledge, skills and atti-
tude in order to perform a task assign to
him/her. Competency was popularized first by
[15] and it was adapted by different researchers
in different fields of studies giving it different
perceptions or meanings in their fields based on
the context in which it was applied [32].

For more than three decades, the term ‘Compe-
tency’ is defined by different researchers with
different perceptions and perspectives and in dif-
ferent ways. Based on the definitions given by
different researchers, this will help the reader to
comprehend and also to see the perception of the
researcher is similarly the same with that of
other researchers. They defined competency in
their own research. According to [18] defined
competency as a centre for knowledge or skills
that is so vital in producing key outputs.
R. Boyatzis [6] viewed competency as the capa-
bility and ability of individual skills, knowledge
and behaviour to complete the task assigned to
them. While [28] defined competency as a com-
bination of component of skills and knowledge
required by workers in order to perform their
job effectively and efficiently. Researchers [38]
on the other hand, posit that competency com-
prises a collection of skills, knowledge and be-
haviour that are practice for self-development.
Therefore, competency is the ability of TVET lec-
turer teaching in technical colleges to be capably,
competently and adequately in possession of re-
quired skills and knowledge, behaviour and abili-
ties that can successfully performed serious task
or job as required in the defined setting.

Furthermore, the word competency was firstly
discussed and assessed by [17] in the early 1970,
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as a significant forecasters of employee perform-
ance and success which is relatively important as
a person’s academic ability and knowledge as
indicated by examination or test results or
scores. The person that conducted the first re-
search on competency and came out with the
human resource development (HRD) model for
American society for training and development
(ASTD) opined that competency is an area of
skills and knowledge that is so vital for making or
producing key output [18]. Although, ASTD ar-
gued that Walker and Pinto were the first to con-
duct HRD competency study in 1978. Similarly
[3] posited that Walker and Pinto carried out a
study called “A study of professional training and
development roles and competencies” that was
first sponsored and published by ASTD in 1978
from then competencies became one of the main
apparatus applied in measuring, examining or
evaluating workers performance in the real
world of work situations or environments espe-
cially in HRD [9]. However, HRD is the way for-
ward to organisations in order to address the de-
velopment of workplace competencies [8].

Recently, competencies have become primary
source of institutions in terms of evaluating the
employee’s skills and abilities. It has become one
of the review instrument of measuring and
evaluating proficiency in soft and hard skills of
workers [8]. However, competencies of workers
are very vital instrument in determining institu-
tional development and it has been proven to be
an instrument to improve TVET lecturers and
institutional performance that concentrate on
individual’s performance [30]. Moreover, the
performance of persons, individuals or lecturers
are more related to the workplace performance
while doing job or task assign to them [32]. Nev-
ertheless, competency needs to be look into as
something that represents the entire perform-
ance of institution and it's not only concentrate
on the organisational performance but is also
with the individual performance [19]. However,
the individuals or organisations need to be
evaluated and modified [32]. Therefore, organi-
sations can be a workplace, tertiary institutions
or technical college where the individuals or
TVET lecturers work in order to earn their living.
Generally, there are two types of competencies,
individual and organisational competencies.

Individual competencies

Individual competency basically is more related
to the features of individual which she or he can

Section “Education”

be trained, instructed, conditioned, indoctri-
nated, taught and contribute to workplace activi-
ties [14]. Therefore, it is important to know that
some of the aspects of competency are knowl-
edge, attitude and skills that are matched to solve
certain assignment for TVET lecturers in the in-
stitutions. Similarly, authors [25] demonstrate
that competencies shows person’s occupational
or professional competence. According to [27, 7]
there are competencies that are required for all
workers or TVET lecturers which include knowl-
edge, ability and skills as well as core skills.
Therefore, any individual that possess the afore-
mentioned competencies may definitely end up
applying such competencies in the workplace,
institutions or organisations. However, this re-
search will only concentrate or emphasize on or-
ganisational competencies.

Organisational Competencies

Organisational competencies are those features
of organisations that bring about the quality in
the world of work [14]. The main aim of compe-
tencies in organisations is to authenticate the
skills levels of workers in order to recognize new
combination of skills and knowledge that need to
be transferred to the workplace. Hence organisa-
tions necessitates higher competency levels of
skills and knowledge that can easily respond to
the specific requirements within the professional
practices [33]. Therefore, the purpose of organi-
sation or institution is to apply competency in
order to facilitate the process of assessing the
suitability and expertise of its employees or lec-
turers in completing the task assigned to them.
The constructs of this study can be categorized
into three namely: organisational competencies,
thinking competencies and application compe-
tencies [29].

Organisational Competencies as main competencies

Organisational Competencies can be categorizes
into ten such as identification of Critical Business
Issues, Communication, Group Dynamics, Work
Environment Analysis, Goal Implementation,
Buy-in/ Advocacy, Consulting, Negotiating/ Con-
tracting, Systems Thinking, Visioning.

Thinking Competencies

Thinking competencies are also more related to
knowledge and skills [28]. They still maintained
that it is the combination of skills and knowledge
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that help workers to perform their duties effec-
tively and efficiently in organisation. Therefore,
thinking competencies are the most effective in
terms of supporting long term plans in regards to
the worker’s career development process and
professionalism in an organisation. Thinking
competencies can also help workers to create,
develop, initiate, process and generate good
ideas or approach that can shape the organisa-
tion [29]. Thinking competencies can be catego-
rize as Workplace performance, learning strate-
gies and intervention evaluation, Competency
identification, Facilitation, Standard identifica-
tion, Questioning, Model building, Analytical
thinking and Leadership [29].

Application Competencies

Application competencies as the name implies is
more or less about behaviours and attitudes of
individual workers that can be applied in the
workplace. These competencies will help the in-
dividual workers to realize and understand the
needed attitude, values, morale and behaviour
required by them to apply in the organisation
[29]. Similarly, authors [36] posited that a set of
competencies which are more related to behav-
iour and attitude of workers can easily influence
the main aspect of job in organisation by apply-
ing such competencies. The application compe-
tencies can be categorize as: staff selection, the-
ory and application, training theory and applica-
tion, feedback, reward system theory and appli-
cation, organisational development theory and
application, career development theory and ap-
plication and process consultation [29].

Application of Malaysian Human Resource
Development Practitioners (MHRDP) Competency
Model for Workplace Learning and Performance in
Technical Colleges of Bauchi State

There is needs for technical colleges to improve
the strength of TVET lecturer’s competencies.
This can be accomplished by adopting and adapt-
ing the MHRDP competency model developed by
[29]. Although the MHRDP competency model
for workplace learning and performance (WPL)
is a product of ASTD for WPL that have been in
existence for so many years and it has 52 differ-
ent indicators of competencies developed by
[27]. The competency model has been shown to
undergo several reviews over the years since its
development [10].

Many institutions are adopting and adapting
competency model in order to develop and
achieve their needs and goals [2]. Therefore, the
model also needs to work in line with the techni-
cal colleges policies and vision because it will test
the TVET lecturers competencies and it will be
used as platform for the technical colleges to re-
alize the best plan for current and future devel-
opment of the TVET lecturers. Devoting to im-
prove the competency level is one of the most
powerful ways to prove to the lecturers that they
are honourably valued, respected and trusted [5].

Conceptual framework

Figure 1 present the proposed conceptual
framework of this research which is adapted
from [29] based on the Malaysian Human Re-
source Development Practitioners (MHRDP)
Competency Model for Work Place Learning and
performance (WLP).

Organizational Thinking Application
1. Identification of Critical 1. Workplace performance, 1. Staff selection theory and
Business Issue learning strategies and application
2. Communication intervention evaluation 2. Training theory and
3. Group Dynamics 2. Competency identification application
4. Work Environment Analysis 3. Facilitation 3. Feedback
5. Goal Implementation 4. Standard identification 4. Reward system theory and
6. By-in-Advocacy 5. Questioning application
7. Consulting 6. Model building 5. Organisational development
8. Negotiating / Contacting 7. Analytical thinking theory and application
9. Systems Thinking 8. Leadership 6. Career development theory
10. Visioning and application

7. Process consultation
! v v
Competent TVET Lecturers: Skill, Knowledge, Attitude

Figure 1 - Propose Conceptual Framework; adapted from [29]
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The original MHRDP model contains twenty five
indicators of competencies which were classified
into three groups of competency which are main
competencies, sub competencies 1 and sub com-
petencies 2. The aim of this conceptual frame-
work is to propose and describe the recent direc-

tion of TVET lecturers teaching in technical col-
leges by investigate the suitable items of compe-
tencies which are related to the technical colleges
based on this groupings. Table 1 below shows
the items of competencies.

Table 1 - Three Competency Groups and Associated competencies

Competency Group

Competency Description

Source

Communication
Group Dynamics

Goal Implementation
Buy-in-Advocacy
Consulting

Organisational
Competency

Systems Thinking
Visioning

Identification of Critical Business Issue

Work Environment Analysis

Negotiating/ Contracting

8, 14, 19, 27,
29

evaluation

Facilitation

Standard identification
Questioning

Model building
Analytical thinking
Leadership

Thinking Competency

Competency identification

Workplace performance, learning strategies and intervention |27, 28, 29, 33

Feedback
Application Competency

Process consultation

Staff selection theory and application
Training theory and application

Reward system theory and application
Organisational development theory and application
Career development theory and application

27,29, 36

The propose conceptual framework of this study
show the relationship between the main compe-
tencies group and sub competencies groups thus,
organisational competencies as main, thinking
competencies and application competencies as
sub competencies 1 and 2. The three groups of
competencies can be regarded as the combina-
tion of skills, knowledge and attitude or behav-
jour to be acquired by TVET lecturers teaching in
technical colleges of Bauchi State in order to pro-
duce competent TVET lecturers in technical col-
leges.

MATERIAL AND METHOD

This research is purely quantitative and survey
strategy was used, one of the most significant in-

Section “Education”

strument to be use in such a research is ques-
tionnaire, it is a widely used instrument for data
collection in survey strategy [20]. Therefore,
questionnaire instrument was used in this study
which consist of personal and demographic de-
tails of respondents which is filled and returned
to the researcher [1].

The sample of this research is 30 TVET lecturers
teaching in technical colleges of Bauchi State
(University, Polytechnics and College Education)
as the respondents because the minimum num-
ber of instrument to conduct a pilot study is 30
[12]. The stratified sampling technique has been
used. The position of the respondents partici-
pated in the survey 1 Dean, 2 Head of section, 3
Programme Coordinators, 8 Head of Department
and 16 Lecturers. Similarly, educational qualifica-
tion of the respondents are 3 Doctoral, 9 Bache-
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lors and 18 Master’s degree respectively. The
ages ranging from 26 to 65 years and out of
which 5 Female and 25 Male.

Expert validation for instrument

The draft of the instrument was sent to the four
experts (two experts from the University, one
from Polytechnic and the other one from College
of Education) in order to assess the content valid-
ity of the instrument and its appropriateness in

Table 2 - Reliability of pilot test results

the contest of the problems under examination.
The instruments were with experts for a good
one month and they made all the necessary ob-
servations and corrections which has been well
noted and corrected.

RESULT AND DISCUSSION

Reliability of pilot test results shows in the Ta-
ble 2.

Code Label Cronbach’s Alpha if item deleted | Scale’s Cronbach’s Alpha

COM1 |Skill 518*

COM2 |Knowledge .330* 612
COM3 |Attitude A433*

ORG1 |Critical .698

ORG2 |Communication 723

ORG3 |Group dynamics .736

ORG4 [|Work environment 726

ORG5 [Goal implementation 714 799
ORG6 |Buyin 641 '
ORG7 |Consulting 679

ORG8 |Negotiating .710

ORGY |System thinking .635

ORG10 |Visioning 712

THI1 |Workplace .603

THI2Z |Competency identification 620

THI3  |Facilitation 671

THI4 |Standard identification .669 670
THI5 | Questioning 673 '
THI6  |[Model building .605

THI7  |Analytical thinking .640

THI8 |Leadership .625

APP1 [Staff selection .692

APP2  |Training theory .663

APP3 [Feedback 716

APP4  |Reward system .669 .696
APP5 |Institutional development 613

APP6 |Career development .602

APP7 | Process consultation .656

Notes: values with * is Corrected Item-Total Correlation

The consistency of the questionnaire scales were
tested using the Cronbach’s Alpha method. The
recommended threshold for scale reliability is
0.70 and above. Although 0.60 can also be re-
garded as acceptable when the research is at its

Section “Education”

exploratory stage. Moreover, another vital statis-
tics usually examined is the corrected item-total
correlation. This measures the internal consis-
tency of the scale and value of 0.30 and above is
recommended [13].
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Table 1 shows the result of the reliability analy-
sis. The reported Scale’s Cronbach’s Alphas indi-
cated that all the scales are reliable. The Organ-
isational Competencies reported the highest al-
pha value (o= 0.722) with Cronbach’s Alpha if
item deleted ranging from 0.635 to 0.736. The
next highest alpha values are Thinking Compe-
tencies (o= 0.696), with Cronbach’s Alpha if item
deleted ranging from 0.602 to 0.716. Application
Competencies (a= 0.670) with Cronbach’s Alpha
if item deleted ranging from 0.603 to 0.673, and
the TVET teachers Competencies (a= 0.612) with
corrected item-total correlations ranging from
0.330* to 0.518* The Cronbach’s Alpha if item
deleted in respect of these scales range from
0.670 to 0.722, related to SPA and IB respec-
tively. The reported alpha values and the cor-
rected item-total correlations of the scales also
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BCTYN

Y 3B’s13Ky 3 p0o3p0o06KOI0 Ta peasi3alli€lo JepKaB-
HUX OCBITHIX mporpaM «®i3nuyHe BUXOBAHHA -
3/10poB’s Hallii», «OcBiTa» moctae npobseMa 3a-
Oe3nevyeHHs] 3araJbHOOCBITHIX, mpodeciiHuX i
BUIIMX HaBYaJIbHUX 3aKJIa/[iB BUCOKOKBaJIiiKo-
BaHMM ¢axiBLeM Ppi3sMYHOro BUXOBAHHS 3 BHUCO-
KUM piBHeM mpodeciiHO-MOBJIEHHEBOI KYJbTY-

Section “Education”

AHoTaujis. Y cTaTTi pO3KpUTO TEOPETUYHI | METOANYHI 3acaan hopMyBaHHA NpodeciitHo-
MOBJIEHHEBOI KyNbTypu BUMTENiB AK 6araTodyHKLiOHANbHOI, 3yMOBMIEHOI LiHHICHUMM
yCTaHOBKamu npo6nieMu, fika BU3HAYyae NpiOPUTETHI CTOPOHM NMPOGECIHHOI AiSNbHOCTI
daxiBus disnyHOro BUXOBaHHS, 6e3nepepBHICTb iX HOPMyBaHHS, a TaKoX B3aEMO3B'A30K
i B3aEMO3YMOBJIEHICTb eTaniB po3BUTKY Takoro npouecy. [lokasaHO OCHOBHi OCBITHi
TpaekTopii  GopMmyBaHHA NPOGECiiiHO-MOBNEHHEBOI  KyNbTypu MaibyTHiX daxisuiB
disnyHOro BKUXOBaHHA. BCTaHOBNEHO 3B'A30K MiX TPAEKTOPIAAMU MOBM, MOBMEHHS,
CRiNKyBaHHA, KOMYHiKaLil # NokasaHo IxHiil BNAWB Ha npodeciiiHe cTaHOBNEHHSA (axiBLs
disnyHOro BMXoBaHHS. Bu3HaueHo, 1O MpodeciiiHo-MOBNEHHEBA KyNbTypa MaiibyTHiX
daxiByiB (i3MYHOro BWXOBaHHi € CKNAJOBOK KOMYHIKaTUBHOI KOMMETEHTHOCTI.
JloBefieHo JieBiCTb OKpecneHux TPaeKTopiil y CTaHOBNEHHi NpodeciiiHo-MOBNEHHEBOI
KyNbTypu MainbyTHix daxiBLiB GisyHOro BUXOBaHHS.

KnioyoBi cnoBa: npodeciniHo-MOBNEHHEBA KyNbTypa; (isnyHe BUXOBaHHS; BULLA OCBITa;
KOMYHIKaTUBHa KOMMETEHTHICTb.

Abstract. The article exposes the theoretical and methodical principles of the formation of
vocational and linguistic teacher’s culture as determined by the value institutions, multi-
functional problem, which defines the priority aspects of professional activity of physical
education specialists, the continuity of its formation, as well as the interconnections and
interconnected stages of the development of such process. The basic educational trajec-
tories of formation of the speech culture of future specialists of physical education are
shown. The connection between trajectories of language, speech, communication and their
influence on the professional formation of a specialist of physical education are estab-
lished. It is determined that speech culture of future specialists of physical education is a
component of communicative competence. The efficacy of the above-mentioned trajecto-
ries in the development of vocal-speech culture of future leading specialists in physical
education field has been proved.

Keywords: speech culture; physical education; higher education; communicative
competence.

py. Y 1poMy HanpsaMi 3JiMCHIOETbCA HAyKOBa
poboTa BYEHHX, HAYKOBLIB Ta BUKJIa/|a4yiB 6ara-
ThOX BUIUX HAaBYaJIbHUX 3aKJaJiB, Jie Iii Ipo-
6sieMd TepebyBalOTh y LIEHTPi yBary, 1o Jae
3MOTY BUABUTH OCBITHI TPAEKTOPil PO3BUTKY
dbopMyBaHHA MpodeciiiHO-MOBJIEHHEBOI KYJib-
Typu Mal6yTHBOTO $axiBIil B yMOBaxX HaBYaHHS
y BUILIN WKOJI. B ocTaHHI poKH criocTepiraeTbcs
3pOCTAHHA IHTepecy [0 BHUBYEHHA MOBHOTIO I
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KOMYHIKaTUBHOT'O KOMIIOHEHTIB Yy MiATOTOBII
daxiBug 3 ypaxyBaHHAM npodeciiiHol cnenudi-
ku. Takox 1151 Mpo6JsieMa € aKTYaJIbHOIO JJ1s1 BU-
3Ha4yeHHs Micus Qi3KyJIbTYpPHOI OCBITH B collia-
JIbHIH cdepi.

[leparoriuHi izei npo poJib i Miclie npodeciiHo-
MOBJIEHHEBOI KYJIbTYPH YUUTEJIs IK HEBi €EMHOI
CKJIaZ{0BOI YaCTUHU OCBITHLOI'O NPOLECY 3aBXHU
OyJiM MpUTaMaHHi BiTUM3HSIHIN neaaroriui. Bo-
HU cPOpMy/IbOBaHI y mpaysx BUJATHUX BITYM3-
HAHUX TeJaroriB B Pi3HUX TPAEKTOPIAX PYXY.
Jnsa BU3HAYEHHS Micls npodeciiiHo-
MOBJIEHHEBOI KYJIbTYPHU Yy OCBITHbOMY IPOLIEC],
JOPEeYyHO PO3IJIAHYTH il MOXiHi.

Ha ocHoBi aHasni3y cydacHoi ¢inocodpcbkoi ncu-
XOJIOTIYHOI Ta MejaroriyHoil JiTepaTypu AiMIIn
BUCHOBKY, L0 3/1€0iIbIIOr0 HAayKOBUM NIPOBO-
AUTbcsA y chepi KOMyHiKalii: KOMyHiKaTMBHa
dinocodis, kKoMyHiKallisl y ncHMxoJiorii, mejarori-
1.

Mema cmammi - BU3Ha4€HHA OCHOBHUX OCBITHIX
TPa€EKTOPii dopMyBaHHA npodeciiiHo-
MOBJIEHHEBOI Ky/JIbTypU MalbOyTHix ¢paxiBuLiB ¢i-
3MYHOI'0 BUXOBaHHS.

PE3YJIbTATU AOCTIAXKEHHA

3a pe3yJsibTaTaM¥ JOC/]I/PKEHHS OCHOBHOIO OCBIi-
THBOIO TpaeKkTopielo popMyBaHHA npodeciiiHo-
MOBJIEHHEBOI Ky/JIbTYypU MalbyTHix ¢paxiBuiB ¢i-
3MYHOr0 BUXOBAHHS € MOBJIEHHS.

MoB/ieHHA BUMTe/I € NOKa3HUKOM HOro Ineja-
roriyHoi KyJbTypH, 3aC060M CaMOBHpPAXKEHHS i
caMOyTBep/KeHHs Horo ocobucrocTi. Lo gymMmKy
y CBii 4ac po3BuBasu A.MakapeHko [18],
B. CyxoMnuHCcbkul [33], aBTOpHU CBOEPiJHOIO
KOJIeKCy MOBJIeHHs BuuTesd. [legaroru crsep-
JOKYBaJIM, L0 CJIOBO BUUTEJII HE MOXe OyTH
OpyTa/JIbHUM, HENPUCTOMHUM, (QaJbIIUBUM i
HeuupuM. Oco6/IMBO HAroJoulyBaB Ha CBOEPIJ-
Hill mcuxoTepaneBTUYHIN QyHKIi ci0Ba BuKTe-
Jisl, BBaXKalo4yu 1je 00OB’I3KOBOI0 YMOBOIO CIIiJI-
KYBaHHS — JiaJIoTy MK y4UTeseM | yYHAMH.

Y npangx  iHIIOro  BijoMOro  Iejarora
K. YIIMHCBKOro — MOBJIEHHS MOAIJISIEThCA Ha Ie-
pBYHHe i BTOpYHHe. [lepBMHHE MOBJIEHHA Bif0-
Opaka€ MOYYTTs JIIOAUHU, HAOYTI | pO3BUHYTI Ha
6ioJioriuHiN cTazAil eBoJIOLil, He BUBOJAATH ii CBi-
JOMICTb 32 MeXi TBapUHHUX IHCTUHKTIB 1 Bij-
4yyTTiB. BOHO € JjMille nepefyMOBOIO JIFOLCbKOI
CBiJloMicTb. BTOprHHE, BUHUKAE He Jivile Ha 6i-
OJIOTIYHIH, a ¥ Ha colia/ibHiN 0CcHOBI [38].
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Ha nymky I. Orienka: «KoxKHUM y4uTesb — IKOTO
6 ¢gaxy BiH He 6YB — MYCUTb JOCKOHAJIO 3HATH
CBOIO COOOpHY JIiTEpATypHY MOBY W BUMOBY Ta
cobopHUM mnpaBonuc. He BiIbHO BuMTesEBI
OIpaBAyBaTU CBOTO He3HAHHA pPifHOI MOBU He
¢daxosicTro. K y 1IKO0JIi, TaK i 103a HEIO yYUTEb
IOBUHEH TOBOPUTU TIIILKU B3ipLIEBOI0 PifHOIO
COOOPHOI0 JIITEPATYyPHOIO MOBOK I BUMOBOIO,
11006 BJIACHUM MNpPHUKJIAL0M BIJIMBATH Ha YYHIB i
Ha OTOYeHHs. YCi BUUTe Il IHIINUX [IpeMeTIiB My-
CATH 3aBXK/JU 3BEpPTATU NUJIbHY yBary, 106 i Ha
IXHiX roAvHax NaHyBaJjia 4YMCTa JiiTepaTypHa Mo-
Ba. bo MaJs0 3po6UTE caM y4yuTesb piHOI MOBH,
SKII0 WOr0 He MiATPUMAIOTb i BUMTEJ IHIIMX
npeameTiB» [20].

OTxe, MOBJIEHHS — 1ie BUJ, Jis1JIbHOCTI, 1110 iHTer-
pye i3 couianbHO-dinocodpcbkux, Pisiosoro-
IICUXOJIOTIYHUX Ta IHIIMUX rasy3eu JII0JUHO3HaB-
4yoro 3HaHHA i GOpPMy€ETbCA Yyepe3 KOMIIOHEHTH
NiZIrOTOBKH, CUCTEMY HaBYaHHS Yi pOpMyBaHHS
il OKpeMHX CKJIQJHHUKIB, 1[0 MOXXHa MOOAYUTH
yepes MpoLec PO3BUTKY OCBITU i BUXOBaHHA B
30BHIIIHIN, COLia/IbHIHN, TaK i BHYTPILIHIA AyXO-
BHi mpodeciiiHO-MOBJIEHHEBIW KyJbTypi daxi-
BIIiB.

AK y>e BijoMO, KOMyHIKallil € HACTYIIHOI TPaE-
KTOpi€l0 dbopMyBaHHSA npodeciiiHo-
MOBJIEHHEBOI KyJIbTypH paxiBLiB PpisMuHOro BU-
XOBaHH{, TOMY B Cy4YacCHiM BITYM3HAHIW lefaro-
TiYHIM Haylli CIIOCTepiraeTbCcs 3pOCTaHHA IHTe-
pecy 10 JOC/TiPKeHHsI OKpeMHUX AediHilii 1iel
npoo6JIeMH.

Po3ryissHeMO neaaroriyHui 3MiCT MOHSTTS «KO-
MyHikanis». KoMmyHnikauisa (Big s1at. comunicatio)
- CHiZIKyBaHHf, nepeAaBaHHs iHdopmanii. Big-
TaK, Bi/IoMoO, 1110 «KKOMYHiKallisi» 6epe CBil moya-
TOK 3 «KOMYHIKaTHMBHOI Teopii», IKy pO3KpHBa-
10Tb A. Epmosienko, O.CesuBaHOBa. 30KpeMa,
A. EpMOJIEHKO BHUCBITJIIOE TPOOJIEMH Cy4yacHOI
npakTU4yHOi ¢inocodii K NpUKIaZHOI €THKH,
AKi po3po6JieHi Ha 3acaZjlax KOMYHiKaTUBHOI Ma-
pagurmu. Maetbes npo JIUCKYPCUBHE OOI'PYHTY-
BaHHA INPUHLHUIIB MOpaJi, B3a€EMOBiJHOILEHHS
HOPM 3 I[iHHOCTSIMU TPAAUI[iIMHAX €THOCIB COLli-
OKYJIbTYPHUX KUTTEBUX GOpM, PYHKIiIOHYyBaH-
HSl MOpaJIbHUX 3aJIEXKHOCTEN Y CUCTEMax Cyyac-
HOT'O CYCIJIBCTBA — MOJIITUL, €KOHOMILli, Haylli
Too [41].

Huska HaykoBuiB B.Kan-Kanauk [12] i
0. CenuBanoBa [30], gocaimKyBaju KOMYHiKa-
TUBHY Teopito K npodeciiiHo-neaaroriyHy npo-
6sieMy, CKJIaJoBY MpodeciiHOI MaWCTepHOCTI
BuMTesid. 30KkpeMa, B. KaH-Kanvk B «KoMyHiKa-
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TUBHIN Teopii» ONUCye NneAaroriyHe CIiJIKyBaH-
HSl K YaCTUHY npodeciiHoi MalCTEepHOCTi BUM-
TeJis1, pisHOBHU/, IpodeciiiHoro cnisikyBaHHs. He-
3HaHHA QYHKIiH, CTPYKTYpPHU Ta 3aKOHIB le1aro-
IiYHOTO CIIJIKYBaHHA He JAI0Th MOXJIUBOCTI po-
3BUTKY Ha/Ie)XHUX KOMYHIKaTUBHUX BMiHb, He-
raTUBHO BIVIMBAlOTh Ha POpPMyBaHHS PiBHA KY-
JIbTYPH CIIIJIKYBaHHSI BUUTeJISA Ta y4HA [12].

Ha aymky O. CesiuBaHOBOI, TeOpisi MOBHOI KOMY-
HiKallil € MOBO3HaBY0l0 AWCIMUIIJIIHOI HOBOIO
TUIly, WO 3 METOW JOCJIi[PKEeHHS BJIACHOI'O
00’€KTa iHTerpye BiANOBiAHI aclleKTH Pi3HUX ra-
Jly3eH JIIHTBICTHUKH, IK-OT: Teopii MOBJIEHHEBUX
aKTiB, JIHTBONIPAarMaTHUKH, MapaiHTBICTUKY, Jii-
HIBOTE€HPUCTUKHU (JIIHIBICTUYHOI reHoJorii), Te-
Opil MOBJIEHHEBOI JiAJIbHOCTI Ta TMCUXOJIHIBIiC-
THUKH, JUCKYPCOJIOTIi, JIHTBICTUKA TEKCTY, MOB-
JIEHHE3HABCTBa, KYJbTYPU MOBJIEHHH, JIIHI'BO-
PUTOPUKH TOILO. JJOTUYHUMHU 10 KOJ1a IPOo6JieM
Teopil MOBHOI KOMYHIiKauil BUCTYNAKTb Pi3HI
aCMeKTH JIIHIBICTUYHOI ceMaHTHUKH, JIIHIBOCEMi-
OTUKH, CTUJIICTUKH, COLIOJIIHI'BICTUKHM, JIIHI'BO-
KYJIbTYPOJIOTi], ETHOJIIHIBICTUKH, KOTHITUBHOI U
KOMIT'IOTEPHOI JIIHTBiCTUKH, JIIHTBOCUHEPIeTH-
KM, JIIHrBicTM4HOI ¢isnocodil Ta repMeHeBTUKHU
toio [30].

KopucTtyrwouncs TepMiHOM «KOMYHIKallifi», aBTOP
H. IlparomMupenbka Hacamiepej Ma€ Ha yBasi
CMMCJIOBUM acleKT OyAb-fKOl coljjia/ibHOI B3aE-
Mozil. Ockinbku OyAb-fiKa iHAMWBiAya/ibHA Aif
3/IINCHIOETBCA B yMOBax MPSIMUX YM ONOCEpPES-
KOBAaHMUX B3aEMHH 3 IHIIMMU JIOJbMH, BOHA
BKJIIOYAE (pa3oM i3 pisMYHMM) KOMyHiKaTUBHUU
acnekT [3]. ¥ ncuxos10ro-MeToANYHIN MJIOLIUHI
KOMYHIKaTMBHUM acleKT MOXXHa BBaXKaTU MpO-
BiJIHUM ab0 TaKUM, 1110 03HAYAE JYXOBHE NMPUE/-
HaHH{, B3aEMO/iI0 TAKOTO I'aTYHKY, IICUXOJIOTIY-
He KOHTAKTyBaHH{, B3a€EMOIPOHUKHEHHA {K
BBeJIEHHS OJJUH J10 OJJHOT'O B KOHTEKCT BJIACHUX
JIYMOK, HaMipiB, ifiel, MOTUBIB, BUMHKIB, MOpa-
JIbHUX Al Touo. ToMy Lie MOHATTSA MOXHA TJy-
Ma4uTH [IepeAyCiM K IICUXO0JI0TIYHe.

TpaekTopito pyxy «KOMyHiKallii» pO3KpuBae
JI. CaBeHkoBa [29], 4yepe3 3HaHHSI €K3UCTeHIlia-
JIi3My Ta NepcoHali3My. Y iX po3yMiHHI KOMYHi-
Kallisl - 1je CMiJIKyBaHHsI, 0OMiH [yMKaMH, nepe-
Jlaya TOro 4YM TOrO 3MICTY Bij, OAHi€l f0 iHIIOL
CBiZIOMOCTi, 3a /J0NIOMOTOl0 3HaKiB a6o iHpopma-
uii, 3adikcoBaHOi Ha MaTepialbHUX HOCIAX; MPO-
deciliHa, 1110 BM3HAYa€ TOTOBHICTb i 3AATHICTD
BUKOHYBATH NeAaroriyHi GyHKIii BiamoBigHO 10
NPUMHATHUX y COLiyMi B KOHKPETHO iCTOPUYHUA
MOMEHT HOPM, CTaHAAPTIB.

Section “Education”

TepMiH «cmiJIKyBaHHSI» M03Ha4ae GopMy KOMY-
HiKalii y cdepi Mixki0,cCbKOI B3aEMO/Ii1, a TOMY B
LIbOMY CEHCi NOHATTHA «KOMYHIKaLif» i «CIiIKYy-
BaHHf» € CMHOHIMaMM, cTBepxye M. [Ipuinak.
TepMiHOM «KOMYHIKaTUBHICTb» I103HA4Ya€TbCA
KOMYHIKallid Ha OCHOBI OHTOJIOTIYHOI, CyTTEBOI
B3a€EMOJii, Aiasory.

Buxoga4u 3 BUllle 03HAYEHOT' 0 MOHATTS, KKOMY-
HIKaTUBHICTb», «KOMYHIiKalilHUH» BiJHOCATb
710 chepu TeXHOKpPATUYHOIO, KOMYHiKallilHO-
TEXHOJIOTIYHOr0, MOHOJIOTIYHOro (aBTOpUTap-
HOr0) BUMIpPYy «KOMYHIiKalliiHOI Npo6JieMaTH-
KW»; MIOHATTA «KOMYHIKaTUBHICTb», «KOMYHIKa-
TUBHUN» — 10 cpepUu po3yMiHHA KOMYHIiKalii K
«CHIJIBHOCTI», «€QHOCTI», «IOEQHAHHA», «Lijic-
HOCTi», «CHiB-OyTTsA», A0 cpepu OHTOJIOTIYHUX
3aca/i KOMYHiKallilHOI AisiIbHOCTI JItoAWHU [27].

IlTle ofHY OCBITHIO TPAEKTOPIIO pyXy «KOMYHIiKa-
uii» nogae ncuxoJior I umbantok [37]. ABTOopu
BBAXKalOTh KOMYHIKal[il0 3a/IeX)KHOIO BiJi IIpoLiecy
PO3BUTKY OCOOUCTOCTI SIK Ajia/IeKTUYHOI €AHOCTI
pi3HOMaHITHUX Ta B3aEMOIOB'I3aHUX MPOLIECIB i
BJIACTUBOCTEH, CYyCHIJIBHOTO iHAUBIZY, 00’€KTY i
Cy6’EKTY CyCIiJIbHOTO MPOLIECY.

OTxe, kKOMyHiKaLia fAK ¢opMa B3aeMoJil y4ac-
HUKIB OCBITHBOI'O IIPOLECY i pe3yJsbTaT, 0 BiJ-
[OBi/Ja€ HOpPMaM i paBWJaM CycCHiJIbCTBA € I10-
XiJIHIO OCHOBOIO pOpMyBaHHsI MalbyTHIiX paxiB-
11iB ¢pi3MYHOr0 BUXOBAHHSI.

Ille ofHiIEIO OCBITHLOI TPAEKTOPIEO y MiAroTO-
BIli MaliOYTHIX ¢axiBI[iB BBAXKAEThCS «Ie/1arori-
YHe CHiJIKyBaHHS» SIK HaWBaXKJIMBIIIWK mpode-
CIMHMM IHCTPYMEHT e aroriyHoi AigJIbHOCTI.

[leparoriyHe cHiJIKyBaHHS — Lie CUCTeMa Coliia-
JIbHO-TICUXOJIOTTYHOI B3a€EMO/II MiXK yYHUTeIeM Ta
y4HEM, CIpAMOBAaHA Ha CTBOPEHHS ONTUMaJlb-
HUX COLIia/IbHO-NICUXOJIOTIYHUX YMOB JJis1 060Mi-
JIbHOI AiisibHOCTI, BBaxkae H. BosikoBa [40].

Ha nepexkonanHs JI. CaBeHKOBOI, mneaaroriyHe
CMiJIKYBaHHSl Ma€ BKJIIOYATH HAyKOBO OOIPYyH-
TOBaHY CTPYKTYpPy, MeXaHi3MU QYHKLiOHYBaH-
Hd, CTa/il pO3BUTKY NeJaroriyHoro CriiJIkyBaHHA
i cucTeMy KOMyHiKaTHBHUX YMiHb nlefarora [29].
[IcuxosioriyHi AeTepMiHaHTH [1iaJIOTOBOTO CIIiJI-
KyBaHHfl y NeJaroriyHid JAiJIbHOCTI BHUBYaJa
A.Toba, [OBIiBIIM B3aEMO3B’I30K MiXK CTHJILO-
BUMHU OCOOGJIMBOCTSIMM M€JaroriyHoro Chijky-
BaHHA i OCOOGJIMBOCTSIMH CHUCTEMM I[iHHiCHUX
Opi€EHTALi BYMTEJIS], PO3BUTKOM Yy HbOTO eMIla-
Til Ta piBHEM PUTIAHOCTI Mi3HaBaJIbHUX Mpolie-
ciB [36].
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[legaroriyne  coiIKyBaHHA K  CTBEPKYE
[. lllopo6ypa, 1e: dopMa HaBUYAIBbHOI B3aEMO/Iii,
CHiBpOOITHUITBA BYMTEJIS Ta YYHIB, lepeaHHs
CyCIiJIbHOTO Ta npodeciiHOro AO0CBiAly (3HaHb,
YMIiHB, HaBUYOK) Bij yIUTE A y4-
HAM; IpodeciiiHe CNiJIKyBaHHA BUKJIaAayda 3 yu-
HSIMHU Ha ypoLi 4 1o3a HUM (y npoueci HaB4aH-
Hf ¥ BUXOBaHHS), L0 Ma€ MEBHI Nejaroriyi
byHKLil i cnpsiMoBaHe (SIKILO BOHO MOBHOLIIHHE
1 onTHMa/ibHe) Ha CTBOpPEHHs 6J1aroJaTHOro
IICUXOJIOTIYHOTO KJIIMAaTy, a TAKOX Ha IHIIOro
poAy ICUXOJIOTIYHY ONTHMI3allilo HaBYaJIbHOI
JIAJIBHOCTI 1 BIJHOCUH MIX NeJaroroM Ta y4Hd-
MU, a TAKOX yCepeuHi yYHIBCbKOIO KOJIEKTHUBY;
B3a€EMO/isl mejarora i BUXOBaHIiB 3 METOI0 00-
MiHy iHpopMalli€ro 1 BUXOBHOTO BILJINBY Ha HUX.
lle wisecnpsiMoBaHHWM TBOPYMUM MpPOLEC, Y XOJi
AKOT'0 CTBOPIOIOTHCA YMOBHU JJid peaJsisalil 3a-
B/IaHb BUXOBAaHHS, OCBITH i pO3BUTKY y4HIB [32].

«CHniJIKyBaHHS» MOXXHa OXapaKTepU3yBaTH SK
cnen$ivHy Mi>KOCOOUCTICHY B3aEMOJII0 JIt0Jen
4K YJIEHIB CYCIiJIbCTBa, NpeACTaBHUKIB NEBHUX
COLliaJIbHUX TPYI, 110 3AIMCHIOETBCA HAa OCHOBI
Biio6paXkeHHs Collia/IbHOI AiACHOCTI.

«CHiJIKyBaHHSI» MOYXXHAa BU3HAUYUTHU SIK HAWOIIbIII
LIMPOKY TPAEKTOPII0 PyXy AJIS MO3HAYEHHH YCiX
BU/IIB KOMYHIKaTUBHUX, iHpOpMaliMHUX Ta iH-
IIMX KOHTAKTIB JIt0/Jiel, BK/I0Ya4yu npocTi ¢o-
pMU B3a€EMO/ i, HallpUKJI1aZ, IPUCYTHICTb.

KoMyHikalifs - KOMyHIKaTMBHA KyJbTypa -
npodeciiHO-MOBJIEHHEBA KYJIbTYypa MailOyTHixX
daxiB1iB (Gi3MYHOr0 BUXOBAHHSI BUMarae riav6-
LI0T0 pO3yMiHHA OCBITHBOI TPAEKTOPIl «KOMYHi-
KaTUBHA KyJIbTypa».

®opMyBaHHA KOMYHIKaTHBHOI KyJbTypHU MaM-
OyTHIX  y4YydTesNiB  poO3rJIsila/ii  HAYKOBL
0. TF'aBpuutok [4], A. Cunung [35].

Ha <¢opMyBaHHSI KOMYHIKaTHBHOI KyJbTYypH
MalOyTHIX yuuTeiB 3ac06aMu M03a ayAUTOPHOI
po6oTH, 3po6ua akueHT O. [aBpUJIIoK, sika po3-
KpPUBA€E MOHATTS «KOMYHIKaTMBHA KyJIbTypa»,
BU3HA4ya€ MOTo CTPYKTYPY, CYTHICTb Ta 3MicT [4].
A. CuHULIA yBaXKae, 1110 HallepeKTUBHIIMMU BU-
JlaMU JisSiJIbHOCTI, SIKi BIVIMBAlOTh Ha pOpMyBaH-
Hl KOMYHIKaTHMBHOI KYyJIbTYpU B IPOLIECi KOMY-
HiKaTHMBHOI B3aEMO/Iil, € aKTUBHa pobOTa Ha ce-
MIHApCBKUX 3aHATTAX, JEKLiAX, KOJIOKBIyMaX,
y4acTb y FPOMa/ICbKOMY >KUTTI IIKOJIM; po60Ta B
rpoMaZiCbKOMY KJy0i, HAyKOBUX TypTKax; JIiJIOBi
irpy; cipo6a cebe y poJii BUK/IaJada abo KepiB-
HUKA TPyNH; y4yacTb B OJiMIiazax; po6oTa i3
CreljaJbHO JITEepaTypor; y4acTb y 3axXoJax

Section “Education”

CaMOBpSIlyBaHHSl,  KOHQepeHIisx;
PUHTaX; 3aHATTS CIOPTOM [4].

OperH-

OTKe, KKOMyHIKaTUBHa KyJIbTypa» — lLie HOPMH
MOPaJIbHOCTI, 1[0 XapaKTepU3yITh Cy4acHi HO-
PMHU CHIJIKyBaHHSA | € HEOOXiJHOIO BHUMOIOIO Yy
dopmMyBaHHI npodeciiHO-MOBJIEHHEBOI KYJIbTY-
Py MaOyTHIX (paxiBLiB pi3UNYHOr0 BUXOBAHHSI.

KysibTypa cIiJIKyBaHHS BKJIIOYA€E He TIJIBKHU CJI0-
BeCHi ¢pOpMH BHpa3y BBIYJIMBOCTI, COIBUYTTS, a
TaKOX Aii, AKI He IOBUHHI BCTyIlaTH y Cylepey-
HICTb i3 30BHILIHIM BUIJISIIOM JIKOAWHM, 11 0J4-
rom, ctBepmxkye [. OMesibsiHeHKO. [loTpibHO Ma-
T Ha yBasi, 0 OJAr, MaHepa CTOATH, CULITH
YTBOPIOIOTH CBOEPIIHY 3HAKOBY CUCTEMY, 3a [0-
MIOMOTOI0 SIKOI JIIOJIUHHU MPO L[OCh 3asiBJsIE 260
noBigoMJIsIE TIpo cebe [22].

OcobJsinBe Micle neaaroriyuHa KyJibTypa Inocizae
y npodeciiiHili Ai/IBHOCTI BUUTES, IKa BKJIO-
yae B cebe KOMYHiKaTUBHI BMiHHSI - CIOCOOH
KOMYHIKaTHBHOI AilJIbHOCTI 0COGUCTOCTI Ha OC-
HOBi HaOyTHX 3HaHb NPO CIIJIKYBaHHS, — TaKoi
JyMKUA A0TpuMyeTbcs B.punboBa [8] i 3 num
MU [OBHICTIO IOT'OJPKYEMOCH.

[lefaroriyny KyJbTypy MOXHa pO3AIJIMTH Ha
[eJaroriyHy KyJbTypy [iAJIbHOCTI Ta Ha Ieja-
TOriuHy KyJIbTYPY OCOOUCTOCTI.

[leparoriyny Ky/sbTypa BUATEJIA MiAKPEC/IIOTh
CTWJII N1ejarorivHoro CiiJIKyBaHHH.

[HAMBIAya/IbHUM CTUJIb NeJAaroriyHoro CIijiKy-
BaHHA fIK OJJUH i3 YMHHUKIB epeKTUBHOI B3aE-
MoOZil BHUKJI3JA4ya |1 CTY[EeHTIB pPO3KPHUBAE
JI. OMenbuenko [21], T.Memko [19]. CyTHicTb
NPOJAYKTUBHOI'O CTUJIIO CIIJIKYBaHHA fIK QeHo-
MEHY: CIIJIKYBAaHHA Ha OCHOBI 3aliKaBJIEHOCTI
CHIJIbHOXO TBOPYOK [iAJIBHICTIO; CIIJIKyBaHHA
Ha OCHOBI J[pPYXXHIX CTOCYHKIB; CIIJIKYBaHHA-
JAUCTaHL]; COiJIKYBaHHA-IIOTPO3H, CIIIJIKYBaHHA-
3arpaBaHHA.

KysbTypa mnezaroriyHoro CoijJIKkyBaHHA - Le
npodeciliHe CHiJIKYBaHHS BYUTEJIS 3 YYHSIMU Ha
ypoui i mosa HHUM, fiIKe Ma€ IeBHi IeJaroriyHi
¢byHKL{l i cipsiMOBaHe Ha CTBOPEHHS CIIPUSITIIU-
BOTO IICUXOJIOTIYHOTO MIKpOKJIIMary, a TaKOX
ONTHMI3al|i}0 HaBYaJIbHOI AiAJIbHOCTI Ta CTOCYH-
KiB MDXK IefjlaroroMm i y4HeM Ta B Y4YHIBCbKOMY
KoJIeKTHUBI, 3a 1. JIyneHnko [17].

«KynbTypa cnisIkyBaHHSI» SIK OCBITHSI TPAa€EKTO-
pia pyXy BHM3HAYa€TbCA HOPMaMH MOPAIBHOCTI,
IpaBUJaMH Ta CTWIAMH CHIJIKYBaHHSA, 110 €
CKJIaZTHUKOM NpOoQeciiHO-MOBJIEHHEBOI KYJIbTY-
pH daxiBIiiB.
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«lHpopMaliiiHa KyabTypa», nepeadadae 37aT-
HicThb MalbyTHBOTO ¢axiBlisl OpiEHTYyBaTHUCS B
iHpopmaliiHOMY MpPOCTOpi, OTpUMyBaTH iHPO-
pMalilo Ta orepyBaTH Helo BiAIOBIAHO [0 BJac-
HUX NOTpe6 i BUMOT Cy4aCHOTO BUCOKOTEXHOJIO-
riuHoro iHpopmaliiiHOro cycnizibcTBa.

[HpopmaliiHa Ky/JbTypa € CUCTEMOTBIPHUM
YUHHUKOM MpodeciiHOl KyJbTYypU BuUUTeJ,
OCKIJIBKM TIepeTBOPIOE ii Ha BIAKPUTY, CaMO0-
CTaTHIO CHUCTEeMY, CAaMOpPO3BUBAETLCA I caMope-
ryaeTbes, A. I'. OMesibSIHEHKO BBaXKa€e 3a He0b-
XiZlHe BUKOPHUCTOBYBATHU y NpodeciiHid migro-
TOBL MalOyTHIX ¢axiBLiB 3 (i3UYHOI KYyJIbTYpH
i cnopty iHpopMaliiHO-KOMyHIKaTUBHI TE€XHO-
Jiorii ay11 popMyBaHHA iHPOpMaLiMHOI KYJbTY-
pu ¢axiBug [22]. CnpsAMOBaHICTb HaBYaHHS i3
BUKOPHCTAaHHSAM iHpopManinHux
KOMIT'FOTEPHUX TEXHOJIOTIM fIK BUCOKOEePEeKTHB-
HOro 3aco0y HaBYaHHS He JiMlle 3abe3nevyye mi-
JIBUILIEHHS piBHA npodeciiHol MirOTOBKU Mau-
OyTHix paxiBLiB 3 Gi3UYHOI KyJILTYPH Ta CIOPTY,
ajle ¥ CYyTTEBO BIUIMBA€E Ha iXHIO MOTHUBALIIMHY
cdepy, 3ymoB/OI0YM GOPMYBaHHS MNPiOPUTET-
HUX MNpodeciiHUX i HaBYaJIbHO-Ni3HABAJbHUX
MOTHBIB HaBYaHH{, CIPUATHUME OBOJIOLIHHIO
npodeciiHUMHU 3HAaHHAMH U YMiHHAMU [22].

CucreMy miArOTOBKU MauOyTHIX yuuTeniB ¢pi3u-
YHOI KyJIbTYpPH 10 BUKOPUCTaHHA iHpopMaLin-
HUX TEXHOJIOTIN y npodeciliHiil AisIbHOCTI, fIKa
MICTUTb MeTy, 3aBJaHHf, QYHKLil, NPUHLMIIY,
dopmuy, eTany, neAaroriydi yMoBu Ta 3MicT op-
ragisanil HaBYaJIbHO-BUXOBHOI'O IpOLeCy, po3-
pobusia, OOrpyHTyBajia W eKCIepUMEHTAJbHO
nepesipuia I'. ['eHcepyk [6].

Jlo HeJaBHBOI'O 4acy, KOJIM BMiHHA BUKOPHUCTO-
ByBaTH iH$opMaliliHi TexHoJIOTii He 6yJi0 BaX-
JUBUM (akKTOpoM y mnpodeciHii AisiIbHOCTI
¢axiBig, iHpopMauiliHa KyabTypa Ha PpakyJibTe-
Tax Qi3MYHOro BUXOBAHHSA 3BOAMJIACA [IO «IIPO-
CJIyXOBYBaHHS» HeBEJIMKOro, MajonpodeciiiHo-
ro opieHTOBaHOro0 Kypcy Tumy «lHpopmMaTHhKa».

TakuM uyKHOM, «iHpopMaliliHA KyJbTypa» -
OCBITHSI TpaeKTOpis pyxy 0 $pOpMyBaHHS MpoO-
deciiHO-MOBJIEHHEBOI KyJIbTypH daxiBLiB (pi3u-
YHOT0 BUXOBAHHS.

Ha ocHoBI aHasi3y focaigKeHb HayKOBI|IB 3 BU-
3HauyeHoi Mpo6seMU HaMu OyJI0 OOI'PYHTOBAHO
JediHilii roJOBHUX KJIIOYOBUX MOHATb TeMH
«npodeciiiHe nejaroriyie CHiJIKyBaHHS» fIK Of-
HOTO 3i CKJIaZJHUKIB KOMYHIKaTUBHOI KOMIIETEH-
THOCTi MalOyTHBOTO BUMTENSA Pi3UYHOI KYJIbTY-

pH.

Section “Education”

BogHouac A. CHHUIS 3a3Havag, 1110 npodeciiiHe
nejaroriuie chisikyBaHHs1 ¢axiBus ¢isuyHOro
BUXOBaHHA MOXXHAa BU3HAUYUTH fIK MPOLEC B3aE-
MOZii 3 Yy4aCHUKAaMH OCBITHBOI'O NpPOLIECYy MiX-
MOBHOI KOMYHiKallil, 3MiCTOM SIKOTrO € OOMiH iH-
dopmalliero 3a JI0NOMOrow PisHUX 3aco0iB KO-
MYHiKalil [AJi1 BCTaHOBJIEHHA CTOCYHKIB MiX
HUMH [35].

OTxe, npodeciiiHe neparoriyHe CHiJIKyBaHHSA
B32a€EMOMNOB’'sI3aHe 3 MpPodeCciiiHO-MOBJIEHHEBOIO
KYJIbTYpOI0 MalOyTHbOro ¢axiBusg (i3U4HOro
BHUXOBaHHA Ha PiBHI OCBITHBOTO MPOLIECY.

KomMyHikaTvBHa AisybHiCTD BuuTeNs i3sM4HOI
KyJIbTYpH CTaHe epeKTUBHIILO 3a YMOB 30ara-
YeHHS1 MOBJIEHHS CTY/JEHTiB NpodeciiiHo 3Ha-
YYyLIUMHU [1earorivyHMMH KaHpaMU Ta OpraHisa-
uii misiecnpsimoBaHoro ¢GpopMyBaHHSI »KaHPOBO-
TBOPYHMX YMiHb, LIJ0 3a06€3Me4y0Th Baly KOMY-
HiKallit0 y JUCKYPCi KOHKPETHOT0 HaBYaJIbHOTO
npeamety, ctBepaxye JI. [[pokoneHko [26].

«KoMyHikaTUBHA [iI/IbHICTB» — Lle Me€XaHi3M CO-
Hiasisanii 0co6UCTOCTI, croci6 nepeaadi Bij mo-
KOJIIHHA 10 TIOKOJIIHHA XUTTEBOTO A0CBIAY 1 Ay-
XOBHHUX LIiIHHOCTEM.

TpaekTopiro TepMiHy «npodeciiiHo-
KOMYHIKaTHUBHEe BMIiHHA» pO3riIa4anThb
JI. Cepman [31] i H.Camcyrina [28]. BaxxsinBum
3ac060M (popMyBaHHSI KOMYHIKaTUBHUX YMiHb
MalOyTHIX yuuTeiB Gi3NYHOI KyJIbTYPU BBAXKAE
cuTyaTuBHI Biipasu JI. CepMaH. 3 MeTO0 pO3BU-
TKY NpoQeciiHUX AKOCTed MalbyTHIX YIUTeiB
$i3u4HOl Ky/IbTYpH NeAaror MpornoHyE BIPaBU
Ha KOpeKIilo AiiasioroByx 6ap’epiB Ha OCHOBI Mo-
JIeJIIOBAaHHA THUIIOBUX KOMYHIKaTUBHUX CHUTYa-
il AKi cpsAMOBaHi Ha BUPOOGJIEHHSI HAaBUYOK
YCHOTO MOBJIEHHSI Ha Matepiani npodeciiiHol
JistibHOCTI [31].

KomyHnikaTuBHil ¢yHkuii ¢axiBus ¢izuyHoro
BUXOBAaHHS XapaKTepU3yKTb YMiHHA 3acTOCO-
ByBaTH TEPMIHOJIOTIIO, CJIOBECHI MeTOAM, BOJIO-
JiTM HaBUYKaMU N0Ja4i KOMaH/, /i IPOBEJIeH-
HA CTPOMOBHUX BIIPaB, BOJIOAITU KOMaH/HUM TO-
JIOCOM Ta TEXHIKOI NeJaroriYyHoro MOBJIEHHS;
BMiHHS MOEHYBATH BepbasibHI Ta HEBepOaJIbHI
3ac00U CITJIKYBaHHSI, BOJIOJITH MeJaroriyHuM
TaKTOM Ta KyJbTYpOH IeAaroriyHoro Cuijiky-
BaHHA; MaTHU HaBUYKU OPraHi3oBYBaTH CIIiBIIpa-
I[}0 ¥ TpoIieci criJIKkyBaHHS Ha ypokax ¢pisuuHoi
KyJbTypH, npononye H. CamcyTiHa [28].

CtynenTtaM dakynbTeTy Pi3UYHOTO BUXOBAHHS,
SKi MparHyTb OBOJIOAITH BiANOBIAHUMHU daxy
TEepMIHOCUCTEMAMM CY4YaCHOI YKPAIHCbKOI MOBH,
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npodeciiHo0 TEePMiHOJIOTIEID, HayKOBO-
BUPOOHUYMMH KaHpaMHU i moTpebamy, Hamara-
I0TbC MNPUUIENATH [JOOpPUA MOBHHUH CMaK,
Jl.TonoBaTta 3ampomnoHyBajla TUIOJIOTiIIO 3a-
B/laHb, CIPSIMOBAaHUX Ha (OpPMyBaHHSI BJacHe
MOBJIEHHEBUX HaBUYOK (YMiHHA KOHTPOJIIOBATH
1 BOCKOHAJIIOBAaTH CBOE MOBJIEHHS; [IPALIOBATH
HaJl, YyCyHEeHHSIM MOBJIEHHEBUX BaJi; KOPUCTYBa-
THCSl JIIHTBICTUYHOIO JIiTEpaTypor) Ta Gpopmy-
BaHHS MNpodeciiHUX MOBJIEHHEBUX HaBHUYOK
(yMiHHSA CTBOpIOBATH BUCJIOBJIIOBaHHSA Ha daxo-
By TE€MaTHKY, BUCTyNaTH MyOJi4YHO, OpiEHTYBa-
TUCSl B MOBJIEHHEBIM HaBYaJ/IbHIN cuTyallii, odpo-
PMJISITH JiJIOBY JOKYMEHTali0) [7].

Ha mo3unil cyTHOCTI NOHATH «KOMYHIKaTHUBHI
yMiHHSI» 30cepemxye yBary H. Kotyx. Metozgo-
JIOTIYHOI0 OCHOBOIO MiZITOTOBKU CTYZEHTIB [0
$bopMyBaHHA KOMYHIKaTUBHHUX YMiHb Y4HIB B
yMOBax BIAKPHUTOI COlia/IbHO-NIeJaroriyHol cuc-
TEMU BHU3HA4YEHO OCOOUCTICHO Opi€EHTOBAaHUU
nigxiz, 3 MeToo peaJiizallii sKkoro HeobXiJTHO po-
3rJIAJaTy NeJaroriyHyui npolec y CBITJI CUCTe-
MHOTO NeperJisgy Horo KOMIOHEHTIB: LiJIbOBUX,
3MICTOBUX, NpPOLECYaJbHUX, L0 MalTb OyTH
3HaYyLMMHU U1 LIKOJIAPA, CTAHOBUTU JUHaMI-
yHy cdepy Horo ocobuUcTiCHOro Bep6GaJbHOTO
caMocTBepaKeHHs [15].

TakyMM YMHOM, 3HAYUMICTb OCBITHBOI TPAEKTOPII
TepMiHy «podeciiiHO-KOMyHIKaTUBHE BMiHHSI»
€ pesyabTaToM ¢QopMyBaHHA mnpodeciiHO-
MOBJIEHHEBOI Ky/JIbTypU MalbyTHix ¢paxiBuiB ¢i-
3UYHOI'0 BUXOBAHHS.

3a pe3yJsibTaTaMy JOCJIiKEHHA KOMyHIKaTUBHA
KOMIIETEHTHICTb — 1je 3JJaTHICTb BUKOPUCTOBY-
BaTHU pi3Hi BUJY B3aEMO3B’SI3KIB B paMKax Ipo-
deciiiHoOl fisiibHOCTI. BU3Ha4Yar4u CyTHICTh KO-
MyHIKaTUBHOI KomneTeHTHOCTI, H. 'aBpui mizg-
KpecJI0BaJIa, 10 e «3[4aTHICTb NPaBUJIbHO BU-
KOPHUCTOBYBAaTH MOBY y Pi3HUX COLjia/IbHO JeTe-
PMIHOBaHUX cUTyaLifgx». KpiM 3HaHb PO MOBY,
3riiHo i3 ¢opMyJilOBaHHSIM aBTOpa, KOMYHiKa-
TMBHA KOMIIETEHTHICTb BKJ/IIOYAE BMIiHHA «KO-
MYHIKaTMBHO CIiBBiJHOCUTU MOBJIEHHEBI BHU-
CJIOBJIFOBAHHA 3 LJIAMU CUTYaLil CIIIJIKYBaHHS, 3
PO3yMiIHHAAM B3aEMMUH CTOPIH L0 CHIJIKYIOTbCS, A
TaKOX YMIHHA NpPAaBUJIbHO OpraHi3yBaTU MOB-
JIEHHEBE CIIJIKyBaHHSA 3 YpaXyBaHHAM KYJbTYp-
HUX 1 coLjjaJIbHUX HOPM KOMYHIKaTHUBHOI IOBe-
JiHKW» [5].

KoMyHIiKaTHBHA KOMIIETEHTHICTb y4YUTeJIS MPO-
XOJUTb BiJNOBiAHI eTanu ¢GOpMyBaHHS BIPO-
JIOBXX HOro mnpodeciiHOro CTaHOBJIEHHS: Bif
npodeciiiHOro HaBYaHHA [0 HAaWBHULIOrO PiBHA
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npodecioHasnizaMy, NeAaroriyHoi MalCTEPHOCTI,
KWW mnepefibayae BOJIOJiIHHS BiIMOBIAHUM piB-
HeM crinikyBaHHs, BBaxae JI. [lanamapuyk [23].

3a TBepmxeHHAM H. BosikoBOi, KOMyHiKaTMBHa
KOMIIETEHTHICTb MepeabavyaEe ycBijoMJIeHE poO-
3yMiHHA I[iHHOCTi KOMYHiKallil /iJis1 npogeciiHoi
JISIBHOCTI mejarora, 1o MO3UTUBHO BiOMBaE
CUCTEMY IIiIHHOCTEM KOMYHIKaTUBHHX 3HaHb i
BU3HAYa€ LiJIeCIPAMOBaHY JifJIbHICTb CTY[EH-
TiB 1110/]0 iX 3aCBOEHHS1, PO3YMiHHS HEOOXiAHOCTI
Ni3HAHHSA CaMoro cebe fIK KOMYHiKaTHBHOI 0CO-
oucrtocTi (cBOIX nmepeBar i HeJ0JKiB), yCBiOM-
JIEHHA eTUYHUX HOPM 1 IpaBUJ KOMYHIKaTUBHOI
B3a€EMOii 3acobamMu BepbasibHOI, HEBEPOAJIBHOY,
KOMIT'IOTEpHOI KOMYHiKallii, 3JiiiCHEHHsI eKcre-
PTH3U BJACHUX KOMYHIKaTUBHHUX Ail i NpUNHSA-
TUX pilleHb; cpOpMOBaHa CyKYyNHICTb y3araib-
HEHUX KOMYHIKaTUBHUX YMiHb Ta PO3BHHYTHHU
eMoLiiiHui iHTesekT [40].

KoMyHiKaTHBHY KOMIETEHTHICTb y4dUTeJs JlOC-
JIipKEHO B MeJaroriyHiid Teopii, aje npob6sema
He 3HaMlLLIa BifjobpaxkeHHa y ¢paxoBil miAroro-
BLi MalOyTHIX yyuTesiB Qi3sU4HOI KyJbTYpU y
BUIIIMX HaBYaJIbHUX 3aKJ/aJlaX, He AicTalu I'PyH-
TOBHOI'0 PO3KPUTTS CyTHICTb Ta CTPYKTypa KO-
MYyHIKaTUBHOI KOMIETEHTHOCTI y4UTesNiB Pi3u-
YHOI KYJIbTYPH.

Hu3ka HayKOBLiB BUAIAKTH MiAX0AU 1I0J0 KO-
MYHIKaTUBHOI MiIrOTOBKU ¢axiBLiB ¢(i3UYHOr0
BUXOBaHHA i criopTy. Tak, 10. BacbkoB nponoHnye
y nigroroBui ¢axiBiiB 3 (i3UYHOr0 BUXOBAHHS
Bpax0OBYyBaTH TPH piBHi ¢popMyBaHHS KOMYHiKa-
THUBHOI KOMIETEHTHOCTI: HU3bKUW CKJIAJAl0Th
HeJIOCTaTHI UJIaKTU4YHI 3HaHHSA: He cPOpPMOBa-
HiCTb Bepba/bHUX i HeBepba/bHUX 3aC06iB, He-
FOTOBHICTB 10 IBU/KOI 3MIHU CUTYyalil, cepes-
Hil: CTBOpPEHHSA YMOB /I PO3BUTKY 1 caMOpo3-
BUTKY, BUCOKMH: Yy MPOLEC] MeJarorivyHoro CriJ-
KyBaHHS BYMTeJIb BOJIOJIE€ PO3BUHYTO eMIIaTi-
€10, BPaxOBYl4YM 0COOUCTiCHI MOoTHUBH. Onepa-
LilHa CKJIaZ0Ba IeJaroriyHol KOMyHikauii pea-
JII3YETbCS KOMILJIEKCOM pi3HOMaHITHUX Bepobha-
JIbHUX Ta €eKCIPeCUBHUX 3aC006iB CIiJIKyBaHHS
[39].

BusHaumau Taki CKJIaJoBIi KOMIIETEHTHOCTEM
yuuTesnss  Gi3UYHOI  KYJbTYpH  JOCHIHUKH
A.3ab6opa [42] Ta H. CamcyTiHa [28]: conjianbHi -
MOB’sI3aHi 3 TOTOBHICTIO 6paTH Ha cebe BiAMOBI-
JIJIbHICTb, OYTH aKTUBHUM Y CyCIiJIbHOMY KU T-
Ti; MOJIKYJBbTYPHI — CTOCYIOTBCA MOBaryd A0 MO-
BM, peJIirii, KyJIbTypH iHIIMUX JIIOJEel; KOMYHiKa-
TUBHI — Nlepe/ibayal0Th ONaHYBaHHS YCHUM i U-
CeMHUM CHIJIKYBaHHAM, OBOJIOAIHHA KiJIbKOMa
MoBaMy; iHpopMaliliHi - nepe16a4alOTh OLiHIO-
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BaHHA HaBYaJIbHUX JOCATHEHb Y4YHIB y CUCTeMI
3araJibHOl cepeJHbOl OCBIiTH, OBOJIOLIHHA Y4YHA-
MU iHGOpMaLiiHUMHU TEXHOJIOTISIMH, BMiHHSIMU
37,00yBaTH, KPUTUYHO OCMHUC/IIOBATH | BUKOPHUC-
TOBYBaTHU Pi3HOMaHITHY iHpopMallito; caMmopo3-
BUTKY i CaMOOCBITH, 1110 NTOB’sA3aHi 3 noTpe6oto i
TOTOBHICTIO MOCTIMHO HaBYaTUCA K y npode-
CIHHOMY IJIaHi, TaK i B 0COGMCTOMY ¥ CyCHi/b-
HOMY KUTTI.

KoMyHikaTHBHa KoMneTeHTHicTb daxiBus ¢i3u-
YHOr'0 BUXOBaHH{A, Ha AYMKy A. KoHOxa, ckepo-
BaHa Ha: OPIEHTOBAHICTbL y PI3HUX CUTYaLiIX
CMiJIKyBaHHS, 6a3yETbCS HA 3HAHHSX 1 )KUTTEBO-
My JAOCBiZIi 0COOUCTOCTI; 3/IJaTHICTb €PEKTUBHO
B3aEMOJIATH 3 OTOYEHHAM 3aBJAAKU PO3YyMIiHHIO
cebe Ta IHIIMX 3a MOCTIMHOI BUA03MiHH ICUXIY-
HUX CTaHIB, Mi)KOCOOMCTICHHUX CTOCYHKIB i yMOB
COLlaJILHOI'O Cepe/i0BUILA; TOTOBHICTD i BMiHHA
3HAaXOJUTHU KOHTAKT 3 JIIOJbMHU; BHYTPILIHA pe-
I'yJIALi KOMYHIKaTUBHUX [iM Y CUTyaLliIX MXKO-
cobucTicHoi B3aemogii [14].

TpaekTopis TepMiHy «MOBHA KOMIIETEHTHICTb»
B YKpaiHi nok/1MKaHa 3a6e3ne4uTH BiJIbHUH po-
3BUTOK 0COOHCTOCTI, CBOGOYy ii CaMOBU3HAYEH-
Hf ¥ camopeaJizalii, popMyBaHHSI KOMYHiKaTH-
BHOCTI Ta MOBHOI I'PaMOTHOCTI, 3aJJ0BOJIbBHUTHU
OCBITHI IHTEepecH KOXHOrO LIKOJIApa 3 ypaxy-
BaHHSM HoOro iHAUBiyasbHUX 3/1i0HOCTEH i Mo-
YKJIMBOCTEN.

®opMyBaHHSA MOBJIEHHEBOI KOMIIETEHTHOCTI po-
3rysgae HaykoBelb H. 'ypenko [9], copmyuito-
BaBIUM BHU3HA4YEHHA IMOHATTA «HALiOHAJbHO-
MOBHa 0COOUCTIiCTb». A. boryiu BUoKpeMuia Ta-
KO>X MOBJIEHHEBY KOMIIETEHTHICTb fIK CKJIaJlOBY
KOMYHIKaTHMBHOI. JlocaigHULA po3r/isgaEe MOB-
JIEHHEBY KOMIIETEHTHICTb fIK «yMiHHA a/leKBaT-
HO ¥ JJOPEYHO NPAKTUYHO 3aCTOCOBYBATH MOBY B
KOHKpPETHUX CUTYaALiAX CIUJIKYBAaHHA 1 HaBYaH-
Hsl, BAKOPMCTOBYIOUYH 33114 [IbOTO IK MOBHI, TaK
i HeMoBHI (MiMiKa, >kecTH, pyxH) Ta iHTOHaALiKHI
3aco6M BUPA3HOCTI MOBJIeHHs [2]. BueHa 3a3Ha-
4ag, 110 MOBJICHHEBA KOMIIETEHTHICTb BU3HAYa-
€TbCSA «BMIHHAM a/IeKBaTHO W JOPEYHO 3aCTOCO-
ByBaTH MOBY B KOHKpPETHMX CHUTYyaLlifiX CHIJIKY-
BaHHA 3 [iTbMH, BUPA3HICTIO MOBJIEHHS], BUKO-
pUcTaHHSAM (QOpPMYJ1 MOBJIEHHEBOT'O ETHKETY»

[2].

3acTocyBaHHS MOBHMX 3acC00iB CHIiJIKYyBaHHSl y
CIIOPTHUBHIHU JiIbHOCTI JOCJII 1KY Ba10CA
[. Xomenko [13]. BiH po3risjae 3aJexHiCTb
CTPYKTYpPHU MOBHOIO CIIIJIKYBaHHS HA 3aHATTAX
3i cnopTUBHUX irop. [IponoHye Taki 3acobu cri-
JIKyBaHHSl y CHOPTUBHIW B3aemogii: [Iporoso-
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LIeHHd iMeHi mapTHepa 3 METOK IPUBEPHYTHU
Joro yBary, BU3HaUYUTH KOMOiHallito, MOBiIOMHU-
THY NP0 CBOIO FOTOBHICTH AiATH, CIIOHYKaTH Nap-
THepa A0 BU3Ha4deHoI Jii. HasuBaTu komo6iHanii
NpU maHyBaHHi Aid. [loBifoMisATH npo HaMipu
cBoi 1 maprtHepa. [loBigoMATH PO Micle pos-
TalllyBaHHSA CBOE i napTHepa. BkazyBaTtu Ha 6a-
kaHi Ail cnoprcMmena. OuiHUTH Al mapTHepa.
CTUMyJIIOBaTH [0 OULIbII aKTUBHUX Aill. MoBHa
KOMIIETEHTHICTb» /11 pOpMyBaHHS Npodecii-
HO-MOBJIEHHEBOI KYJIbTypH ¢axiBLiB pi3nyHOro
BUXOBaHHA € NOKa3HUKOM aJIeKBaTHOIO 1 Jjope-
YHOI'0 3aCTOCOBYBaHHA MOBU B KOHKPETHHUX CHU-
TyaLifax CliJIKyBaHHA | HABYaHHA.

TpaekTopito TepMiHy «npodeciiiHo-TleaaroriyHa
KyJIbTypa» HAyKOBLi pO3BHUBAOTh fAK ILIJIAX
CTBOpPEHHSI HOBUX yMOB INOIJIMOJIeHHS ($aXOBUX
3HaHb, BMiHb Ta HABUYOK, BUMOT [I0 YYUTEJIbCh-
Koi npodecii.

Ha LYMKY HAYKOBLIiB-ZIOCJIiJHUKIB
JI. beakopoBaiiHoi [34], TI.OmenbsHeHKoO [22],
H. CamcyTinoi [28], 1. Cunuui [35], npodeciitHa
KyJIbTYpa 0COOMCTOCTI BUUTENSA Pi3UYHOI KyJib-
TYPU XapaKTepU3YETbCA KOMIIETEHTHICTIO, LIU-
pOTOX0 KPYyro3opy, r'yMaHHUMH BiJJHOCUHAMH 3
yciMa cy6’€eKTaMH OCBITHbOTO MPOLIECY, TBOPYOIO
aKTUBHICTIO, MOYYTTAM KOMQOPTHOCTI U 3ajo0-
BOJIEHOCTI peaJii3alli€elo 0COGMCTICHOTO Ta Mpo-
deciiiHoro nortexHyiany. Te came MOXKHa cKa3aTu
IIpO BIUIUB KYJIbTYPU BiJHOCUH yCepeJHHi cuc-
TeMU Pi3UYHOTO BUXOBaAHHS, 1[0 BIJIMBAE HA Ca-
MOaKTyasIi3alilo, camopeasizalilo MNOTeHLjiaaxy
npodeciiiHOl KyJbTypHu BUUTeS Qi3UUHOL KyJib-
TYpH.

TpaekTopito TepMiHy «ITpodeciiiHO-MOBJIeHHEBA
KyJbTypa»  [JOCHI[PKyE HHU3Ka  HAYKOBLIB
H. Ba6buy, JI. KoBanbuyk [1, 16], iki BU3HA4alOTh
npodeciiHO-MOBHY KyJbTYypy QaxiBls fIK iHTer-
pPaTUBHY BJIACTUBICTb OCOOUCTOCTI, sIKa JloNoMa-
ra€e peryJjrwoBaTU MOBHY JiJIbHICTb y IpoLeci
po3B’si3aHHsA npodeciiiHUX 3aBAaHb, 1110 aKTUB-
HO BIIJIMBA€ Ha NpoLeC pO3BUTKY i1 CAMOPO3BUT-
Ky COLlia/IbHO-LiHHICHUX XapaKTePUCTHUK OCOOU-
CTOCTi i Jla€ 3MOry BUKOHYBaTH MNpodeciiiHo-
KOMYHIKaTHBHI QyHKILil y KOJIEKTHBIi, momepe-
JDKATH Y YCyBaTHU HeraTUBHI IIPOSIBU MTOBEJIiIHKHU.

Y NOHATTA «KyJbTypa (paxoBOro MOBJIEHHS»
H.Babuuy Bk/IaJlae Takudl 3MicT: ¢daxoBo-
30piEHTOBAHUM CMHTE3 rpaMaTUYHHX HOPM i Ba-
piaHTIB C/IOBOBXKMBAHHA, CHHTAKCUYHOI OpraHi-
3anil ¢ppasy, NoOYI0BU TEKCTIB, 1110 3abe3neuy-
I0Tb MOBHe (ycHe W mnuceMHe) odopMJIeHHS
npolecy i pe3y/bTaTiB Mpali y BiJNOBigHIN ra-
Jiy3i mpodeciiiHoi gisiibHOCTi [1]. Takoi  AyMKU
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fotpumyeTtbca H.Babuu i akileHTye yBary Ha
NiZABULEHH] PiBHA KyJbTYPU MOBH 33 PaXyHOK
BiANIOBIAHOCTI MOBH I'OJIOBHHUM Ii 03HaKaM: JIOTi-
YHOCTI, YUCTOTH, 06Pa3HOCTI, MeJIOAiNHOCTI [1].

fAK cucteMHe yTBOpEHHH, 1|0 CTAHOBUTD E€HICTH
NeJaroriyHMx ILiHHOCTeH, TEeXHOJIOTiM, CyTHic-
HUX CHJI OCOOHMCTOCTI, CIpsIMOBaHE Ha TBOPYY
caMopeaJsiszanilo Iejarora B Pi3SHOMaHITHUX
npodeciiHO 3HAYylIMX MOBHUX CUTyallislX, BU-
3Ha4yae npodeciiHO-MOBHY KyJbTypy axiBls
JI. KoBanbuyk [16].

[IpodeciiiHe MOBJIEHHS SIK MpoLeC 0OMiHY AyM-
KaMHM y NeBHIM rajysi 3HaHb, y IKOMYy 06 BUTJISAAI
BOHO He 3jilicHIoBasocs, QyHKIiOHA/NbHY Ailc-
HICTh MOBHU B yCixX 1i MaTepiaJIbHUX i CUTyaTUB-
HUX popmax poskpuBae JI. [lasamapuyk. [Ipode-
CiliHe MOBJIEHHSI BUMTEJIS aBTOP TPAKTYE fIK pi-
3HOBM/, JIITePaTypHOI'0 MOBJIEHHS, 110 peaJi3y-
€TbCA Yy IMpoLeci MeJaroriyHoro CIiJIKyBaHHA,
3abe3neyye JOCATHEHHS HaB4YaJlbHO-BUXOBHMX
1[iJlel Ta BU3HAYa€E MOBJIEHHEBY KyJbTYypY [23].

KynbTypa MoBJIeHHSI nepef0avyae HasBHICTb Yy
JIIOJWHYU 3JIaTHOCTI TOYHOIO BiJI6OpY i yCBiJIOM-
JIEHOI'0 BUKOPUCTAHHA y pealbHOMY aKTi CIIiJ-
KYBaHHA 3 iHIIUMMU JIIOABMUA THUX MOBJIEHHEBUX
3aco6iB, fKi HaWKpalle BiJIMOBIAI0Th KOXHil
KOHKpPEeTHIM cHTyalil, i BU3HAYAETbCA TAKUMU
KOMYHIKaTUBHUMU O3HAaKaMHU: HOPMATHUBHICTb,
JIOTIYHICTB, TOYHICTb, JOPEYHICTh, YUCTOTA, BU-
pa3HicTb, 6araTCcTBO i pi3HOMAHITHICTB, — MiJK-
pecitoe B. [TacuHok [24].

KysnbTypa MoBieHHd, Ha AyMKy T. KasroxHoi, -
IIMPOKe i 06'€MHe MOHATTS, aje MepefyciM Le
IPaMOTHICTh NO6YA0BY ppas, IPoCTOTa i 3po3y-
MIJIICTb BUKJIQJly, BUPA3HICThb, AKa JOCATAETHCA
BMiHHSIM ZIi6paTy NMOTPiOHI C/1I0Ba Ta CUHTAKCHU-
YHI KOHCTPYKIl, @ TaKOXX aKTUBHUM BUKOpPHUC-
TaHHAM OCHOBHUX KOMIIOHEHTIB BUPA3HOCTI yc-
HOI'0 MOBJIEHHA — TOHY, JIMHAMIKU 3By4aHHA Io-
JIOCYy, TeMILy, Ilay3, HaroJiocCiB, iIHTOHALi, UKL,
MPaBUJILHOI BUMOBH CJIiB, IPAaBUJIbHOTO BUKO-
pUCTaHHSA crHeljajJbHOI TepMiHOJIOTii, He6araTo-
cniB’s [11].

[lix TepMmiHOM «Ky/abTypa MoBJjeHHsA» H.[y3ii
pO3yMi€ piBeHb OBOJIOiHHS CUCTEMOI SKOCTEHN
MOBJIEHHSI 32 OKPEMUMHU HOCisiMU MOBH [10]. AB-
TOp MiJAKPEC/IOE, 1[0 MOHATTS «KYJbTypa MOB-
JIeHHSI» Ma€ JiBa CEMaHTHYHI acleKTH, a caMe:
CYKYTIHICTB i CUCTeMY KOMYHIKaTUBHHUX SKOCTEU
MoBJieHHs [10].

TakuM 4ymHOM, Qi3uyHa Ky/abTypa, SIK YacTHHA
3arajibHOl KyJbTypu GOPMYEThCA MiJ, Yac Npo-
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deciliHoi i MOBJIEHHEBOI MiATOTOBKH, BUKJIHKAE
3alliKaBJIEHICTb Ii CKJIaJJHUKaMH.

YMoBH, 3a fAKHUX npouec GOpMyBaHHSA MOBHOI
KyJIbTYPU CTYJEHTa A€ MO3UTHUBHUMU pe3yJib-
TaT, BUOKpeMstoe E.[lonatan. lle - MoTuBaLig
npouecy GOpMyBaHHSI MOBJIEHHEBOI KyJIbTYpHU
3a JJONIOMOr0X0 BUKOPUCTAHHA €JIEMEeHTIB TeaT-
paJIbHOI MeJaroriky, NnpoBeJeHHs HaBYaJIbHO-
BUXOBHUX 3aHSATh Ha OCHOBI iZilel ciBpo6iTHUII-
TBa 1 IApTHEPCTBA, OpraHiyHe MOEAHAHHA Ay HU-
TOPHHUX 1 11032 Ay AUTOPHUX 3aHATD, MIATOTOBKA i
IIpOBeJIeHHA [AJIOBUX irop, BUKOPUCTAHHA KOM-
IJIEKCHOTO MiAxoAy A0 GOpMyBaHHS MOBJIEHHE-
BOI KYJIbTYPH, NIOEJHAHHA CJIOBECHUX, HA0YHUX i
NPaKTUYHUX METO/IB HaBYaHHA [0 npoLecy ¢o-
PMyBaHHSl OCOOMCTOCTI CTYZieHTa, OpraHisalis
CaMOBHXOBAaHH#, CAaMOHABYaHHA Ta CaMOOCBITH,
CTBOPEHHS peaJlbHUX YMOB JIJI1 CAMOBUPAXKEHH A
ocobuctocTi [25].

OkpecseHi BUlle OCBITHI TPaEKTOPIl Jal0Th 3MO-
Iy BU3HAUUTHU NPOPeciiiHO-MOBJIEHHEBY KYJb-
TYpY SIK NIpo1iec 06MiHY AyMKaMHU y eBHil rauy-
31 3HaHb, PYHKLIOHA/IbHY AiHCHICTh MOBH B yCixX
il MaTepiaJIbHUX i CHTyaTUBHUX pOpMax.

O3HayeHi OCBITHI TpaeKTOpii JalOTh 3MOr'y BH-
3HAYMUTHU aKTYaJIbHICTb i HEOOXiJIHICTb CUCTEMU
dbopMyBaHHA MpodeciiiHO-MOBJIEHHEBOI KYJib-
Typu y MaWOyTHiX ¢axiBLiB ¢$i3sMYHOro BUXO-
BaHHS fIK MaJio JOC/i/pKeHOol mpobsieMu (pucy-
HOK).

BUCHOBKU
[IpoBesieHo aediHiliapHUM aHai3 OCHOBHHUX
TepMiHIB PO3BUTKY KOMYHIKaTHUBHO-

MOBJIEHHEBOI Ky/IbTYpH PaxiBLiB MeJaroriyHux i
HemneJaroriyHux CleliaJbHOCTeH, TaKHX {K
«KOMYHIKaLif», «CIIJIKYBaHHA», «MOBJICHHA»,
«rpodeciiiHe-MOBJIEHHSI», «KyJbTypa MOBJIEH-
HA», «di3WYHa KyJIbTypa», 0 /A€ MOXJ/IUBICTb
BU3HAYUTH TPAEKTOPII pyXy LIMX TEPMiHiB B CUC-
TeMi ¢QopMyBaHHS nNpodeciiiHO-MOBJIEHHEBOI
KyJIbTYypU MalbyTHix ¢paxiBLiB PpisuuHOro BUXO-
BaHHA.

BuBueHHS# i aHa/i3 HAyKOBUX QaKTIB CTaHY pO3-
BUTKY NpPOOJEMHU KOMYHIKaTHBHOI HiZATOTOBKU
¢daxiBLiB JacTh 3MOTY BUSIBUTU E€AHICTH MOTJIS-
JliB Y4EHUX PI3HUX Trajsly3ed HayKu y TaKHUX IHU-
TaHHSIX: KOMYHIKallis - MOBJIEHHSI — Tpodeciline
MOBJIEHHSl — KyJbTypa — ¢Qi3W4yHa KyJbTypa -
npodeciiHO-MOBJIEHHEBA KYJIbTypa y mpode-
CiMiHi} migroToBLi Mal6yTHIX ¢paxiBLiB PpizUyHO-
IO BUXOBaHHS.
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MoBJieHHS

KomyHikania

[IpodeciliHo-MOBJIEHHEBA
KyJbTypa

KoMyHikaTHBHa
Teopis

MoBHa
KOMIIETEHTHICTb

KomyHikaTrBHa
KOMIIETEHTHICTh

[leparoriunHe
CIIJIKyBaHHA

[Ipodeciiino-
KOMYHIKaTHUBHI
BMiHHA

KoMyHikaTHBHa

KoMyHikaTHBHa
KyJIbTypa

JISIbHICTB

Kynbtypa
CHiJIKYBaHHS [IpodeciiiHo-
nejaroriyve

CHIJIKYBaHHA

[HpopmauiitHa

Ky/pTypa lpodeciiina

KyJIbTypa

MoBHa Ky/ibTypa

PucyHok — OCHOBHI OCBITHi TpaekTopil popMyBaHHA NpodeciniHO-MOBAEHHEBOI KyNbTypu ManbyTHix daxisuiB
}isnyHOro BUXOBaHHA
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