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WITH A VIBRATOR LEVER FIXING
JOCJII)KEHHSI TAPAMETPIB BIBPAIIIHHOI'O CTO.JTY 3 BAXKIJIbBHAM
3AKPIIJIEHHSM BIBPO3BY/IZKYBAUA
Korobko B.O. / Kopooko B.O.
d.t.s., prof. / 0.m.H., npog.
ORCID: 0000-0002-9086-3904
Korotych Y.Y. / Koporuu IO. 1O.
senior lecturer / cm. suxi,
ORCID: 0000-0002-1961-5318
National University « Yuri Kondratyuk Poltava Polytechnicy,
Poltava, Pershotravneva Avenue, 24, 36011,
Hayionanvnuii ynieepcumem «llonmascvka nonimexuixa imeni FOpis Konopamioxay
Ilonmasa,, [lepwiompasnesuii npocnexm 24, 36011

Anomauyia. B pobomi posensdaemuvcs npogedeHHs 1a00pamopHux O00CHiONCeHb OJis
niOmeepodtCceHHs egheKmusHOCmi GUKOPUCMANHA 3aNPONOHOB8AHOI KOHCMPYKYIi 8ibpocmony 3
BAJICIILHUM 3AKPINIEHHAM 8I0p030Y0dicysaya 0s GIOPOYUWIIbHEHHS Man02adapumHux OemoHHUX
8upo6ie. [locniou nposoounucs WiAXoM NAAHY8AHHA eKcnepumenmy. B pezyiemami 6yno 3uaiioeno
CMyneHi 6nauU8y 3MiHU Napamempis. 00BHCUHU 8adCeNs, HA AKOMY 3aKpinieHull 8iopo30y0icysau,
macu 6emoHy, wo nionseae YwiibHeHHIo, ma 30yproyol cuiu 8i0po30yoicyeaia Ha amMnIimyoy
KOIUBAHL GIOpOCMONY Ol 00SPYHMYBAHHA IX pAYIOHANbHUX 3HAYeHb, AKI 3abe3neuyomo
MAaKCUManbHe eHepe030epedCceHHsl.

Knrouosi cnosa: sibpocmin, sasicine, amniaimyoa, 30ypooya cuia, 8iopo3dyoicysau.

Beryn. B Hamn gac B 6araThoX KpaiHax BHHHKJIA 33/1a4a BJIAIITYBAaHHS MOKPUTH
TPOTyapiB, MIMIOXIAHUX JOPDKOK, MaWJaHYMKIB AJIi TPOMAJCHKOTO TPaHCIOPTY 3
JOBTOBIYHHMX MaTepiajiB, 30kpema 3 6etoHy [1]. Tomy icHye moTpeba B opraHizaiii
BUPOOHUIITBA MaJIOra0apuTHUX OETOHHUX BHPOOIB, TAaKUX SIK TPOTyapHi ILUIUTH,
eJleMeHTH (GIrypHOro MOIIEHHS, O60pTOBi KameHi. [IlupokoMy BUKOpPHCTaHHIO JaHUX
OCTOHHUX BHUPOOIB CHPHSIM IXHS MeXaHi4yHa MIIHICTh, JOBTOBIYHICTh, TOYHICTH
F€OMETPUYHUX PO3MIPIB Ta MOXKJIMBICTh €KCIUTYaTyBaTH 1X BiJpa3y Micis YKJIaJIaHHS.

OmuuM 3 HaWMNOWIMPUHIMIMX METOJIB BUPOOHUIITBA ITUX BUPOOIB €
BIOpOYIIUIBHEHHSI METOJ/IOM JIMTTS Ha BIOPOCTOJIAX, SKUM OTPUMAB PO3MOBCIOIKEHHSI
3aBJISIKM CBOET TEXHOJIOTIYHOI MPOCTOTI Ta HEBUOATIMBOCTI KOHCTPYKIIIi 00IaiHaHHS
[2]. Ane miaBuUIieHHs] eHeproeeKTUBHOCTI TP BUPOOHUIITBI B HAIIl Yac BCE OLIbIIE
HaOyBae cBO€i HaraJbHOCTI [3]. MeToro 1aHoi poGOTH € IPOBEACHHS TOCTIKEHD TS
HiATBEPKEHHSI €(EeKTUBHOCTI BUKOPUCTAHHS 3alpPOIIOHOBAHOI HAMU KOHCTPYKIIIi
BIOPOCTONY 3 BaXKUIBHUM 3aKpiIUICHHSM BIOp0o30ypkyBada [4] Ta OOTpyHTYBaHHS
parioHaTbHUX 3HAYEHb JII0YUX Ha BIOPOYIIUTHHEHHS MapaMeTpiB Uil 3a0e3nedeHHs
MaKCUMAaJIbHOTO €Hepro30epe:KeHHS MPH 31HCHEHHI poO0YOro MPoIIecy.

OcHoBHMII TekcT. BiOpocTin 3 BaxiIbHHM 3aKpilICHHSM BiOpo30yKyBada
(puc. 1) cknamaerbcst 3 BiOpormMTH 1, A0 SKOi 3HM3Y MO LIEHTPY Yepe3 Baxiib 2
KOPCTKO TMpUETHAHUN BiOp0o30yaKyBau BHUMYIICHMX KoJiuBaHb 3. BiOpomiura 1
BCTAHOBJIEHA Ha HEPyXoMiil pami 4 3a JOMOMOIOK MPYKHHUX BiOpoomnop 5. Dopma 3
OCTOHHOIO CYMIIIIITIO 6 TaKOX KOPCTKO MPHUETHAHA 10 BIOPOILTUTH 1.
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Pucynoxk 1 - BidpocTia 3 BaKJIbHUM 3aKpilVIeHHAM BiOpo30yaxyBada
Aemopcovka po3pooka

BcraHoBiieHo, 1110 OAHUM 3 OCHOBHHUX IMapaMeTpiB, sIKUM BU3HAYa€ €EeKTUBHICTh
poboTH BIOpALIHOTO CTONy, € HOro aMmIuITyAa BUMYIICHUX KOJMUBaHb A, SIKy BiH

oTpumye Bia BiOpo30OymKkyBada [5]. B cBoro dYepry 3 momepenHbO MPOBEICHUX
JOCHIJIKEHb 1 eKCTIEPUMEHTAJILHUX BUMPOOYBaHb [6] OyJi0 BU3SHAYEHO P MapaMeTpiB,
SIK1 HAaWOUTBIIT BarOMO BIUTMBAIOTh HA BEIMYMHY aMIUTITyid. HuMu €: moBkrHA Bakisis
14 Ha SIKOMY 3aKpimuieHuil BiOpo30ymxyBay, M; 30yprotoua cuna P, kH, sky

CTBOPIOE BIOP0O30y/KyBay; Bara OETOHHOI cyMillli 3 (GOPMOIO Mg, KT.
Ilin yac mpoBeaeHHS AOCHIPKEHb 3A1MCHIOBAIOCH BHUMIPIOBAHHS aMILIITYAU
BUMYIICHUX KOJMBaHb A BiOpamiifHOTO cTony. Bynu BU3HaueHi Aiama3oHU 3MiHU Ta

eaoic.’

IHTEepBaJIM BapifOBaHHS JOBXUHH BayKeys 30yprorou0i cuiu BiOpo30ymKyBada

eaorc.’
P Ta Barm OGeToHHOI cymimn 3 (OPMOIO Mg, AKI MPUHAMAIUCh B 3aJCKHOCTI BIJ
TEXHIYHUX XapaKTEPUCTHUK JIOCIITHOTO BIOPOCTOIY Ta B ME¥KaX SKUX CIIOCTEPIraeThes
HaiiBHIIA ePEKTUBHICTh HOTO POOOTH. X 3HaUEHHS HaBeIeH1 y TabmuIll 1.

Tabumnua 1 - /lianazoHu 3MiHM Ta iIHTEepBaJM BapilOBaHHS NIapaMeTpiB

o Posmip- | [To3na- | Bepxniii | HynpoBuit | Hrokwiit InTepBan
HaimvenyBanns . . . . .
HICTb YeHHS | piBEHb pIBCHB pIBEHb | BapirOBaHHS
Jlossmna M e 0.2 0.1 0 0.1
BAXKIJIA
30yproroya xH P 3.5 3 2.5 0.5
cuiia
Bara KT mg 250 150 50 100

IIpu mpoBedeHHI AOCHIKEHb BENMUMHY 30yprorodoi cuiu P 3MmiHIOBamm
B3a€EMHHUM DPO3TALlyBaHHIM JebasiaHciB BiIOpo30ymKyBada, Bary OETOHHOI Cymimii 3
dbopMOI0O Mg — BHUKOPUCTAHHSM BIJIMOBIAHOTO IO Maci OPCTKO 3aKPIIJICHOTO
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BaHTaXy, JOBXKUHY Baxens F — 3a paxyHOK 3akpiIlJIEHHS Ba)KeJiB pI3HOI

6dIiC.

JOBXXWUHHU (JTUB.pHUC.2).

-PI/IcyHOK 2 - BaskeJti quist 3akpinjieHHsi BiOpo30y/sKyBaua

BumiproBaHHs BEIMYMHM aMIUTITy[d BIOpOKOJIMBaHb A  MPOBOJWIOCH Ha

MOBEPXHI JOCIIIHOrO BiOpariiHoro c¢roiy (auB.puc.3) y HOro IEHTpI HaJ
3aKpIIUICHIM Ha BaXkesl BiOpo30yKyBadyeMm 3a JOTIOMOTOI0 TPHIIAIIB BiIOpOMETp
BUII - 2 Ta BIIB - 003 — M2.

| B ,/"?’

] | ]
Pucynok 3 - Jlocaignnii BiOpamwinHuii CTiJI

BukopucToByt0UM MeXaHi3M IUJIaHYBaHHSI €KCIIEPUMEHTY Ta CIIAYIOUM METOIUII

fioro mpoBeznenns [7,8] mis 3HAXOHKEHHSI CTYICHS BIUTUBY JOBXKHHU Bakess { dtorc.>

30yprotouoi cuim BiOpo30ymkyBada P Ta Barm GeToHHOT cymimii 3 (GopmMoro mg Ha
e(eKTUBHICTb pOOOTH BiOpOCTONy, OyJIO TMOCTaBJIEHO 3a METY 3HaXOJKEHHS
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(hYHKIIIOHAJILHOT 3aJIEKHOCTI BIUIMBY BHIIEHABEICHUX IMapaMeTpiB Ha aMILIITyay
KOJIMBaHb Y BUTJISII

A=f({, . P, m;). (1)
VY HamoMmy BHMAJKy, KOJM BIUTMB Jii BKa3aHMX MapaMeTpiB Ha aMIUITYZy
KOJIUBaHb  BIAPI3HAETbCA  BIJ  JIHIMHOrO, BHUKOPHCTOBYEMO  TpU(AKTOPHHIA

EKCIIEPUMEHT JPYTOoro MOpSJAKY. Y BHIIAJKY, SKIO MOOyJoBaHAa MOJEHbh He Oyie
BIIMOBIZIATH MPOBEACHUM JIociaM (He OyJe aJeKBaTHOIO), CJIiJi BUKOPUCTOBYBATH
EKCIIEPUMEHT 1HIIOTO BUTJIAMY. MaTpulld ITUTaHYBaHHS CKCIIEPUMEHTY Ta OTPHUMaHi
pe3yJIbTaTh BUMIPIOBAaHb MPEICTaBJICH y Ta0I. 2.

Tabumnus 2 — Peasizanis Jiany eKClIEPUMEHTY
JloBxkHHA 30yproroua Bara Awmrti-
No )
Kon BaXK1J14, Kon cuia, Kon BUPOOY, Ty[a,
Ao M kH KT MM
1 2 3 4 5 6 7 8
+1 0,2 +1 3,5 +1 250
— 0 0,1 0 3 0 150 —
-1 0 -1 2,5 -1 50
1 + 0,2 + 3,5 + 250 0,93
2 — 0 + 3,5 + 250 0,5
3 + 0,2 - 2,5 + 250 0,28
4 — 0 - 2,5 + 250 0,17
5 + 0,2 + 3,5 — 50 2,36
6 — 0 + 3,5 — 50 0,53
7 + 0,2 — 2,5 — 50 1,69
8 — 0 — 2,5 — 50 0,2
9 + 0,2 0 3 0 150 1.07
10 — 0 0 3 0 150 0,1
11 0 0,1 + 3,5 0 150 0,83
12 0 0,1 — 2,5 0 150 0,34
13 0 0,1 0 3 + 250 0,14
14 0 0,1 0 3 — 50 0,86
15 0 0,1 0 3 0 150 0,41
16 0 0,1 0 3 0 150 0,4
17 0 0,1 0 3 0 150 0,41

PesynbpTaTtu mocnigiB 00poO0IsS€EMO 3 BHKOPUCTAHHSM METOIB MaTeMaTHYHOI
CTATUCTHUKU Ta KOMIT IOTEPHOTO MPOrpaMyBaHHs, OJCPKYIOUH TPH 1IbOMY PIBHSIHHS
perpecii, sike BimoOpaxkae 3B’SI30K MK aMIUTITYZ0I0 KoimBaHb A (y) BIOpocToNTy Ta
BUXIJTHUMU TTapaMeTpami (X;, Xa, X3).

v =by + byxy+ byxy + byxs + by x5 + byaXx3 + byax3 + byoxyxs +

+by3x; %3+ by3 x5 X,

(2)

ISSN 2567-5273 6 www.moderntechno.de
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e Yy — aMIUITy/la KOJMBaHb BIOPOCTOIY;
b(), b], bz, b3, b11, bzz, b33, b12, b13, b23 — KOCCl)iI_IiCHTI/I piBH}IHH}I perpeci'l';
X1, X2, X3— BUXIJIHI TApaMETPH.

B pe3ynbTaTi 00UMCIIeHh OTPUMAHO YHCIOBI 3HAYEHHS KOS(IIIEHTIB perpecii:
by = 0,4126; b =0,1681; b1z = 0,3475;

b; =0,483; by, =0,1681; bz =0,0025.
bz = 0,247, b33 = 0,083,
b; =0,362; b1, =0,0825;

Po3paxoBani 3HaueHHs KOE(QIIIEHTIB perpecii mepeBipseMo Ha 3HAYYIIICTh 3a
kputepiem CThIOJIEHTa Ta TiACTaBisieMo B piBHsHHS (2). Ilicis doro oTpumyemo
YTOYHEHE PIBHSAHHS perpecii y HaCTyITHOMY BUTJISIL

y=0,4126+ 0,483x, + 0,247x, — 0,362x; + 0,1681x7 +

3
+0,1681x2 + 0,083x2 + 0,0825x,x, — 0,3475x, x5. )

OnepkaHe piBHSHHS BCTAHOBJIIOE 3QJICKHICTh aMILIITY/IM KOJIMBaHb BIOPOCTOITY
BiJl 3MIHU JOBXHHHM BXUIs, Ha SKOMY 3aKpIiIUICHUM BiOpo30YKyBad, 30yprOrOUOi
CWIM, SIKy Hajae BiOpo30y/KyBad Ta Bard O€TOHHOI cymimn 3 (opMmoro, M0
3HAXOAATHCS HA BIOPOILIUTI.

Jlane piBHSIHHS MepeBIpsiEMO Ha aJ€KBaTHICTh 3a KpuTepieM Dimepa. OCKUIbKU
PO3paxyHKOBE 3HAYCHHS KPUTEPII0 MEHIIE, Hi’K TPaHUYHE, TO MOYKHA CTBEPKYBaTH,
0 PO3po0JIeHa HAa OCHOBI OaratoakTOpHOTO aHalizy (yHKIIOHATbHA 3aJICKHICTh
(3) amexBaTHO oOmHCy€ MPOIEC BIUIMBY KOHCTPYKTHBHHX MapaMeTpiB Ta PEKUMIB
poOoTH BiOpaliifHOrO CTOMY Ha BEIMUMHY aMILTITYId BUMYILIEHUX KOJIUBaHb.

BukopucToByroun KOMIT'IOTEPHE NpOrpaMyBaHHS Ta BHXIAHI 3HAYEHHS
Jiama3oHIB JIIOYMX TapamMeTpiB 3 Tabi. 2 3a oTpuMaHoio 3ajexHicTio (3)
nodynoBano 3-D moBepxHi Ta Ha X OCHOBI PO3MVISIHYTUW BIUIMB 3MIHHM JIIOYUX
nmapamMeTpiB Ha aMIUITYJy KOJMBaHb, TaKOX IMPOBEACHHUI aHaji3 pe3yJIbTaTiB
JOCIIKEHb €()EKTUBHOCTI pOOOTH BIOPALIHHOTO CTOJTY.

Po3risitHeMo BIJIMB 3MIHM Macu OETOHY Ta JIOBXKMHU BaXKelid MPU HE3MIHHIM
30yprorouiil cwii Ha aMmIuliTyay BiOpokoiuBaHb. Ha puc. 4 300paxkeni tpu 3-D
MOBEPXHI, Kl XapaKTepU3ylOTh BIUIUB 3MiHM Macu O€TOHY, KU 3HAXOJIUTHCA y
dhopmi Ha BIOPOCTOII 1 KU MIAJIArae BIOPOYIIIILHEHHIO — Halalll - Maca 1 JIOBKUHU
BaXKEJs, HA SIKOMY BIOpO30y/DKyBau MPUENHAHUM 10 CEpPEeIMHU HUXKHBOI MOBEPXHI
BIOpOCTONY - Hajall — BaXKiJib, HA 3HAYEHHS aMIUTITYIU BIOpOKOJIMBAaHb, SIKa BUHUKAE
Ha MOBEPXHI BIOPOCTONY — HaJalll — aMILTITY/a.

Po3rissHeMO MOBEpXHIO, sIKa XapaKTepHa 3aJIeKHOCTAM IpU  3HAYEHHI
30yproro4oi cuiii BiOpo30ymkyBaya 2,5 kH (Ha puc. 4 — HmwkHA noBepxHs). [Ipu
30UTBIICHH] JIOBXUHU B&XENsd YHUTKO TPOCTEKYETbCS 3OUIBIICHHS 3HAYCHb
aMIUTITY I 7151 OyJib — SIKAX 3Hau€Hb MacH. AJie Maca TaKOX BIUTMBA€E HA aMIUTITYy.
Ieit BruMB Mae MeHII (HE3HAYH1) 3HAYCHHS TIPU MIHIMaJIbHIN TOBXKIHI BaKkes. Aje
BiH MPOCTEKYETHCA - 11 MEHIIIOI MacH aMIUTITy1a 30UTbITy€eThCs. 301IBIICHHS MacH
OPU3BOAUTH 70 3MEHILIEHHS aMIUNTYyAH. 3POCTaHHS aMIUTITyId CIOCTEPIraeThes 13
3017BIICHHSAM JIOBXHUHHU BaXKeJsl, MIO MIATBEPKYE €(GEKTUBHICTD 3aKpIMJICHHS
BiOp030yKyBada Ha BaXelll.

ISSN 2567-5273 7 www.moderntechno.de
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PucyHnoxk 4 - I'pagik 3aj1e:kHOCTI aMILIITYIM BiOpOKOJIMBaHb Bil Macu 0eTOHY Ta
AOBKUHHU BaKeJIs IPH He3MiHHI 30yprorovii cui.

Tomy € oueBHIHUM PO3TAIIYBAHHS €KCTpeMyMa aMIUTITYId KOJIUBaHb - 1I€
MaKCUMajlbHa JIOBXKMHA BaXeilsl 1 MiHIMaJIbHE 3aBaHTaXEHHs BiOpocTomy. Aje
JOBXKMHA BaXKEJISl MAa€ KIHIIEBE 3HAYCHHS, sTIKa OOMEeXeHa KOMIIOHOBKOIO KOHCTPYKIIii
BIOpOCTONy, IO € BKpail JOCTaTHBOIO [JIsi 3AIMCHEHHS €(QEKTHUBHOTO MPOLECY
BIOpOYIIUIbHEHHS, a JIMCHE 3HAYeHHS Mach OETOHY XO4Y 1 3MEHIIYE aMIUTTyay
BIOpOKOJIMBaHb, ajle TAaKOX JJIsl JIaHOi KOMIIOHOBKH KOHCTPYKIIi BIOpOCTONy €
€KOHOMIYHO MPUNHATHUM Ta €(h)CKTUBHUM.

JIBi mOBepxHIi, SKI poO3TalloBaHl BHUINE, BIAMNOBIAAIOTH 3a XapakTep
B3a€MO3B’SI3KIB MPHU TUX CaMHX IapaMmeTpax, ajie s 30yprorouoi cuiau 3 ta 3,5 kH.
XapakTep KpUBU3HH BEPXHIX MOBEPXOHb IMOBHICTIO KOMiIOE€ GOpMy MOBEPXHI IS
30yprorouoi cuiau 2,5 kH, sxa posramoBana 3Hu3y. lle moBHICTIO cmiBmagae 3
(GIBUYHUM ySBICHHSM 30UIBIICHHS JKEpena CHIH, SIKe MPU3BOJAUTH J0 301IbIICHHS
aMILTITY{ KOJUBaHb.

30UIbIIEHHS AaMIUTITYJd KOJUBaHb 3a0€3MeUyeThCsl MaikKe MPOMOPIIHHO
30UTBIIIEHHIO 3HaYeHHs 30yprotoyoi cuiu. lle miaTBepakye, MO KOHCTPYKIIIS
BIOPOCTONy TOBHICTIO YCyBa€ mMapa3suTHI 3B’SI3KM, AKI O MOIVIM TOTIpPIIyBaTH
e(EeKTUBHICTh BIOPOYIIIJIbHEHHS.

PosrnsHemMo BIJIMB 3MIHM Macu O€TOHY Ta 30yprorodoi CHJIl MPU HE3MIHHIN
JIOBXKHHI BaKeJIsl HA aMILTITY 1y BIOpOKOJMBaHb (puc. 5).

ISSN 2567-5273 8 www.moderntechno.de
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PucyHnoxk S - I'pagik 3aj1e:kHOCTI aMILTITY/I BiOpOKOJIMBAaHb Bii Macu 0eTOHY Ta
30ypro1040i CIJIi IPU He3MIHHIH TOBKUHI BaxeJIs.

Ha puc. 5 300paxeni tpu 3-D moBepxHi, sIKi XapaKTepU3YIOTh BIUIUB 3MiHU
Macu O€TOHy, SKHM 3HaxoAuThca y ¢opmi Ha BIOpOCTON 1 SKUM MiAJIATae
BIOpOYIIUIbHEHHIO — Hajaldl - Maca 1 BIUIMB 3MIHHM 30yprOIOYOi CHUJIUM  BiJ
B10p030yKyBaya — Hajall - CUJIM HAa 3HAYEHHS aMIUTITYAu BIOPOKOJIMBAHb — Halall
aMILTITY/4, SIka BUHUKAE HA MTOBEPXHI BIOPAIIHHOTO CTOY.

Po3risiHeMo moBepxHIo, sfika XapakTepHa 3aJeKHOCTSIM MPU 3HAUYEHHI JTOBXKUHU
BaXeJIs, HA SIKOMY BIOpO30YI)KyBau MPUETHAHUM 0 CEPEIMHU HUKHBOI MOBEPXHI
BiOpocToiy, O M, TOOTO Baxenb BIACYTHIH 1 BIOpO30y/KyBau MpHUETHAHUIMA
0e3mocepeIHbO 10 HUKHBOI TIOBEPXHI BiOpocTory. BoHa po3ramioBana sik HallHUKYa
IIOBEPXHs HA pHUC. S.

3MiHa Macu CYTTEBO HE€ BIUIMBAa€ HA 3MIHY BEIUYMHY aMIUTITYJId, aje
CIIOCTEPIraeThCsl HE3HAYHA TEHCHIIIS 3MEHIICHHsI aMIUNITYAM MpU 3pOCTaHHI MacH.
Takoxx MOXHa cka3aTu, 110 y 3alpOIIOHOBAHOT KOHCTPYKIIi BIOpOCTONLY € pe3epB y
HAaBaHTa)XyBaJbHIN 3/1aTHOCTI 1 HE3HauyHE [EPEBAHTAXEHHA CTOJIY OETOHHOIO
CyMINIIIIO HE 3MOXE [MOTIPIIUTH  EKCIUTyaTaliiiHl  BJIACTUBOCTI  MPOLECY
BIOpOYILIJIbHEHHS OETOHY.

3MiHa 3HAY€HHA 30ypIOIOYOI CHJIM y HanpsMKy 11 30UIbIIEHHS BHUKJIMKAE
OJIHO3HAYHE 30UIBIICHHS aMIUTITYIH, 1110 BIAMOBIJa€ BUMOTaM €HEPro3aollaKeHHS
— 301IBIICHHS aMIUTITYAW HAmpsMy IOB’Si3aHE 13 30UIbIICHHSIM 30ypIOIOYOi CHIIM.
3HaveHHS 30yPIO0YO0] CHIIA TTPU3HAYAETHCS BiIMTOBITHO 10 TOTPIOHOT aMILTITY/IH.

ISSN 2567-5273 9 www.moderntechno.de
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[H111 1B1 MOBEpXH1 BiAMOBIIAIOTH 3aJEKHOCTSAM 3 JTOBXKUHOKW Baxkens 0,1 m Ta
0,2 M.. I3 30iNbIICHHSIM JTOBXWUHU BaXKeNsI OJHO3HAYHO 30UIBIIYETHCS aMILTITYA,
IPUYOMY 3POCTAaHHS MAacH 3MEHIIY€ MO3UTUBHUN BIUIMB BiJl 30UIbIICHHS TOBXHHU
Baxens. ToMy Moxke OyTH aKkTyaJlbHUM KOHTPOJIIOBATH HAaBaHTa)KE€HHS B1OpOCTOILY,
X04a MepeBaHTAKEHHS CyTTEBO HE MOTIpIIy€e HOMIHAJIbHI YMOBH BIOPOYILIIbHEHHS.
PosrnsineMo BIUIMB 3MIHM JOBXKMHU Bakelsl Ta 30ypIOlouoi CUJIM MpH
HE3MIHHIA Macl OETOHY Ha aMIUTITYyAy BiIOpOKOJIMBaHb (pUC. 6).

%

4

m= 150

m=250xr

-1 1

PucyHnok 6 - I'padik 3a/1€:kHOCTI aMILTITY 1M BIOPOKOJIMBAHD BiJl JOBKUHHU
BaskeJIsl Ta 30ypPrOI0Y0i CHJIM NIPU He3MiHHIN Maci 0eTony.

Ha puc. 6 300paxeni tpu 3-D moBepxHi, siKi XapaKTepU3YIOTh BIUIUB 3MiHU
30ypror040i CuiM Bia BiOpo30ymKyBada, Hamajal - CHJIM 1 BIUIMB 3MIHU JOBXHHH
BaXKeJsl, Ha SIKOMY 3aKpiluleHud BiOpo30y/KyBay, HaJall — Baxiidb, Ha 3HAYCHHS
aMIUTITYI1 BIOPOKOJIMBAHb — HaJaJll aMILUTITYAH.

PosrnsHeMo crnovatky HIKHIO MOBEPXHIO, sKa po3TalloBaHa Ha puc. 6. Bona
XapaKTepU3y€e BIUIMB 3MIHUA BKAa3aHUX MapaMeTpiB HA aMILTITYy BIOPOKOJIWMBAaHb MIPH
He3MiHHIA Maci OertoHy 250 kr. 30UIbIICHHS CUIM TMPU3BOJIUTH O 301IBIICHHS
aMILUTITYI4, TIPY 4OMY 301JIBIICHHS TOBXKUHU BaXkessl 3a0e3reuye OuIblle 3pOCTaHHS
aMILTITYIU.

SKIIO pO3TJsSIHYTH TOBEPXHI, Kl BIHOCSATHCS 10 IHIIUX MOCTIMHUX 3HA4YEHb
Macu O€TOHy, IO MiJIIrae BIOPOYUIIJILHEHHIO, TO 3aKOHOMIPHICTh 3MIH BIUIUBY
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BKa3aHUX IMApaMEeTPiB Ha aMIUINTYJy MOBTOPIOETHCS, MPU YOMY 3MEHIICHHS Macu
OeToHy MpU3BOAUTH 10 30inblieHHS amiuntyau. lLle Takox cmiBnamae 3
3aKOHOMIPHICTIO €HEPro30epeKeHHsI — 4YiM OUTbI HaBaHTAKCHHS BIJ MacH, sKa
MiJIsITa€ yIIUIBHEHHIO, THM MEHIIIA BHUHHUKAE aMIUIITY/1a, OCKIIBKH ORI BaXKy
Macy CKJIQJHIIIE PO3XUTATH.

BucnoBku. [l miATBEp/UKEHHS PIBHSA Mpale3aTHOCTI  3alpOIIOHOBAHO1
KOHCTPYKLUIi BIOpAIIIIHOTO CTOIY 3 BaXKUJIBHUM 3aKpiIICHHSIM BiOpo30ymKyBaua Oyiu
BUKOHAHI  €KCIIEpUMEHTaJIbHI  JJTaOOpaTOpHiI  JIOCHKEHHS.  3I1HCHIOBAJIOCH
BUMIPIOBAHHS aMIUTITylM BIOPOKOJMBaHbL Ha TIOBEPXHI BIOpaliiHOTO CTOINY.
EdexTuBHicTh po0OTH BiOpalIfHOTO CTOJMY BHU3HAYAJach 3HAUCHHSM aMILTITYIU
BIOPOKOJIMBAHb.

Jlocmiu MPOBOAWINCH MUISXOM IUIAaHYBaHHS €KCepuMeHTy. JlocmimkyBaBcs
BIUIMB 3MIHM TMapaMeTpiB: JOBXHHU Baxkess, Ha SKOMY 3aKpIIUTIOEThCS
B10p030yIKyBad B Mexkax Big 0 10 0,2 M; 30yprorodoi cuiii BiOpo30yKyBava Bif 2,5
1o 3,5 kH ta macu ¢popmu 3 GETOHHOIO CYMIIIIITIO, KA MiJyIsraina BiOpOyIliIbHEHIO B
Mmexax Big 50 mo 250 kr.

OpnepxaHa MaTeMaTH4Ha MOJIENb — PIBHSHHS perpecii Ipyroro MOPSAIKY, sSKa
aJICKBaTHO BCTAHOBJIIOE€ B3a€MO3B’S30K 3MIHM BKa3aHHMX IapaMeTpiB Ha 3HAYCHHS
BEJIMYMHU aMILTITYIU B IIEHTP1 BIOpaIiitHOro CTOTy. AHAJI3 0IepKaHOi MaTEMaTHYHOT
MOJIeTl MATBEPKYE €(HEKTHBHICTh BaXKLJIBHOTO 3aKpIIJICHHS BiOpO30y/KyBaya [0
BiOpocTomy. 30UbIleHHs T0BKUHU Baxkess Bia 0 10 0,2 M npuU3BOAUTH 10 30LIBIICHHS
aMILTITY 14 KoJiuBaHb Bijg 0,5 10 2,5 MM.

[Ipn npoMy, 30UIbLIEHHS Macu OETOHY BiJI HOMIHAJIBHOTO (CEpEeAHii pIBEHB)
3HAYEHHS, 10 MIArae yIIUIbHEHHIO, HE CYTTEBO BIUIMBAE€ HA 3MIHY aMIUNTYAH. 3
1HIIOrO0 OOKY MO’KHA CKa3aTH, 110 HEJAOBAHTAXEHHS OETOHHOIO CYMILIIIIO BIAHOCHO
HOMIHAQJIBHOTO 3HAYEHHSI, CYTTEBO 301JIbIITY€E 3HAUEHHSI aMILTITY 11 KOJINBAHb.

[TigButieHHs 30yprotovoi cuiK BiOpo30yKyBadya MPOTHO30BAHO MPU3BOJIUTH J10
301IBIIIEHHS AMILUTITY/IA KOJMBaHb, ajie XapakTep 30UIbIICHHS KPaIle CIIOCTEPIraeThes,
nmovrHaro4vi 13 30yprorouoi cuim 3 kH.

[TincymoByt0uM, 3araibHU BUCHOBOK MOKHA C()OPMYBaTH HACTYITHUM YHHOM —
BOXUJIbHE 3aKpIIJICHHS BiOpo30y/pKyBaua MiABUINYE €(EKTHUBHICTH POOOTH JTaHOTO
oOJaJiHaHHSA, TPU YOMY, MOro JIOBXKMHA TMPU3HAYAETbCA MAKCUMAJIbHOIO, SKa
BU3HAYAETHCSI KOMIIOHOBKOIO BIOPOCTOITY.

Maca 6eToHy, IO MiUIATaE YIIUTPHEHHIO, IOBUHHA BINOBIIATH HOMIHAIBHIN.
Hesnaune mepeBaHTaXEHHs HE  MPU3BOAUTH JI0  CYTTEBOTO  MOTIPIICHHS
BiOpoymriibHeHHs. Tak came, MOXKHa TBEpAMTH, IO JOCTATHIM € BiOpO30y/pKyBad i3
HOMIHAJIbHOIO 30yprorouoto cwioto 3 kH. Came HOMiHambHI 3HAYCHHSI BKA3aHUX
napaMeTpiB BU3HAYAIOTBCA PO3MIpaMH, KOMIIOHOBKOIO, Macoro BiOpocTody Ta
KOHCTpYKIli€eto  BiOpoomop. Jlis  3ampOonoHOBaHOi  KOHKPETHOI — KOHCTPYKIIii
BIOPOCTEH 1y BOHU € HOMIHAJIbBHUMH 1 3a0€311eUyI0Th MaKCUMaJIbHE €HEPro30epekeHHS
pH BIOpOYIIUJIbHEHHI O0ETOHHUX BUPOOiB.
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Abstract. The paper considers conducting laboratory studies to confirm the effectiveness of
using the proposed design of the vibrating table with a vibration exciter lever attachment for small-
sized concrete products under vibration compaction. Experiments were carried out by planning the
experiment. The main parameters affecting the amplitude of oscillations were determined, the
ranges of their changes and the intervals of variation were chosen. A regression equation was
obtained that reflects the relationship between the amplitude of vibrating table vibration and the
initial parameters. As a result, on the basis of the regression equation, 3-D surfaces were
constructed and the influence of changes in parameters was carried out: the length of the lever on
which the vibration alarm is fixed, the mass of concrete to be compacted, and the disturbing force
of the vibration exciter on the amplitude of vibrating table vibrations to substantiate their rational
values that provide maximum energy saving.
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Abstract. The influence of the structural perfection of reinforcing elements made of CVD
diamond on the properties of a hybrid diamond polycrystalline material has been studied. After
sintering under HPHT conditions of the material with coarse-grained CVD diamond, the structure
of the composite is improved, dispersion strengthening of the composite as a whole occurs and its
performance properties increase.

Key words: diamond, CVD diamond, composite, hybrid, high pressure, sintering

Introduction

The development of modern industry is impossible without the use of superhard
materials, in particular, polycrystalline diamond composites. Their outstanding
mechanical properties (Table 1) make these composites an advanced tool material for
manufacturing high-performance cutting tools used for processing rocks, high-
strength non-ferrous metal alloys, and carbon fiber-reinforced composites.

Table 1 - Basic properties of carbide (WC), polycrystalline cubic boron nitride
(PCBN), and polycrystalline diamond (PCD) [1].

Material. Physical and mechanical properties

HK, GPa | E,GPa | G, GPa | o, GPa i A, W/(m K)
WC (K10) 13 620 258 4,5 0,22 100
CBN (Amborite) 28 680 279 3.8 0,22 100
PCD (CTB010) 50 776 363 7,6 0,07 560

Polycrystalline diamond composites are manufactured under high pressure and
high temperature (HPHT) conditions similar to those used in the mass production of
synthetic diamond powders [2]. In essence, a diamond composite is a completely
dense mass of randomly oriented, fused together micron-sized diamond particles that
are sintered together in the presence of sintering-activating phases [3]. It has also
been found that during sintering, plastic deformation occurs in diamond particles,
which results in the binding of diamond particles [4]. The hardness of the diamond
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composite (Table 1) is close to that of natural diamond, but, unlike its single-crystal
counterpart, it has no preferred bonding planes and is equally hard in all directions.

Currently, one of the most important areas of development of technologies for
manufacturing diamond polycrystalline composites is research aimed at
manufacturing hybrid diamond superhard materials. Such materials, in particular for
drilling tools, represent an important area of research aimed at improving the
efficiency and durability of drilling tools. These materials can increase drilling
speeds, improve hole quality and reduce the time and cost of replacing worn-out
tools.

One of the promising areas for obtaining hybrid polycrystalline composites
based on diamond is sintering diamonds of different genesis to produce hybrid
materials, which, in particular, will combine the high physical and mechanical
characteristics of static synthesis diamond powders and CVD diamonds [5].

The aim of the article is to study the effect of the structural perfection of
reinforcing elements made of diamond obtained by CVD on the properties of a hybrid
diamond polycrystalline material.

Main text

Two CVD diamond samples with different structural perfection were prepared
for the study, which were conventionally designated as CVDD-1 and CVDD-2 (Fig.
1, a-c and Fig. 1, d-f, respectively). The linear dimensions of the samples were 0.5 X
0.5 x 4.0 mm.

Figure 1 - CVDD-1 and CVDD-2 CVD diamond samples:
a, d - growth side; b, e - nucleation side, c, f - transverse fracture

A study by transmission electron microscopy in combination with
microdiffraction on thin chipped plates of CVD diamond samples yielded the
following results.

It was found that the particles of the original CVDD-1 sample contain three
structural components that differ in phase composition (Fig. 2).
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Figure 2 - Structural components of the CVDD-1 sample

The first component (the main one in terms of the quantitative share) is a cubic
diamond, with small amounts of twins and packaging defects in its grains.
Microelectron micrographs (MEMs) of the grains reveal Kikuchi lines, indicating
their high crystalline perfection. The second component is fine-grained inclusions
composed of cubic and hexagonal diamond phases. The range of grain sizes in such
inclusions is 10—60 nm, and even in micro volumes, the grain sizes differ by a factor
of 2-3. The approximate content of such inclusions by volume is 5-7%. In areas of
inclusions with larger grain sizes, there is an admixture of a foreign phase. We were
unable to identify this phase. The third component is disordered non-diamond carbon.
It is contained in the form of inclusions in the cubic matrix component (the first
component) and fine-grained inclusions (Fig. 2). Its approximate quantitative share
by volume does not exceed 3—5%.

As in the previous case, the main component of the CVDD-2 sample is cubic
diamond grains with individual defects, such as packing defects, twins, and
dislocations (Fig. 3).

B b oy

Figure 3 - Structural components of the CVDD-2 sample

The second component of the CVDD-2 sample (Fig. 3) is represented by fine-
grained inclusions of the composition (cubic diamond + lonsdaleite) in combination
with a non-diamond carbon component. The range of grain sizes in the inclusions is
1020 nm. The approximate quantitative proportion of inclusions by volume is at
least 10%.

To form the shell around the CVD diamond samples, a 40/28 grit micro-powder
of synthetic diamond of the ASM grade was used.

The sintering of the composite material reinforced with CVD diamond was
carried out in accordance with the heating mode of the diamond mass, which
provides a contact area between the CVD diamond and the diamond shell [6]. This
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method is implemented as follows. First, a diamond mass and a CVD diamond are

formed in a multi-position cell with an impregnating layer of a mixture of silicon,

graphite, and diamond nanopowder powders, followed by a two-stage sintering under
high pressures and temperatures.

Sintering was performed in a high-pressure toroidal apparatus according to the

silicon melting diagram and the equilibrium line Cg — Cgia (Fig. 3).

P. GPa

16,0+

8.01s
wadl \\\\ - soaking area
@ - sintering area
| 1 J
A 1000 2000 3000

T.K
Figure 4 - Silicon melting diagram and equilibrium line Cgr — Caia [6].

First, the pressure was increased to 8 GPa, the distance from point A to point B.
Then the system was heated to a temperature corresponding to the sintering zone of
600°C and held at this temperature (point C) for 30-45 s, followed by heating the
system to a temperature of 1250-1300°C to melt silicon (point D) and held for 15-25
s. The appearance of the sample is shown in Fig. 5.

Diamond shell

Figure 5 - Sample of hybrid diamond composite material:
a - side view, b - top view

After sintering, the samples of the hybrid diamond composite material were
chemically cleaned of graphite residues by thermal oxidation with a chromium
mixture.
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A study by transmission electron microscopy has revealed that the main
component of the CVDD-1 sample subjected to HPHT treatment during the sintering
of a hybrid diamond polycrystalline composite is cubic diamond grains deformed to
varying degrees (Fig. 6).

Figure 6 - View of the main component of the CVDD-1 sample subjected to
HPHT treatment

The sample contains grains with groups of packing defects, microtwins along
one or two non-parallel planes (111), groups of dislocations in combination with a
high density of curved deformation contours. The presence of plane defects
contributes to the structural disorder of the diamond.

After sintering at high pressure and temperature, the main component of the
CVDD-2 sample is deformed cubic diamond grains. There are also fine-grained cubic
diamond inclusions. The approximate proportion of such inclusions by volume does
not exceed 2-3%. The main type of deformation substructure in cubic diamond grains
of the matrix component is thin (20-40 nm) twins, the content of which varies greatly
from grain to grain. Most of the grains contain only parallel twins, i.e., one plane of
the (111) type (Fig. 7).

150 um

o - T

1
Figure 7 - View of the main component of the CVDD-2 sample subjected to
HPHT treatment
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Fig. 8 shows the spectra of Raman light scattering obtained from CVDD-1 and
CVDD-2 samples before and after NRNT treatment during the sintering of a hybrid
diamond polycrystalline material.

Faman intensity, arb.un.

CVDD-1 {Initialy)
CVDD-1 (after sintering))
- CVDD-2 [Inktialy)
CVDD-2 (after sintering))

Raman shift, cm

Figure 8 - Spectra of Raman scattering of the studied samples

The results of the study of the spectral position (®) and half-width (G) of the
oscillation band in the spectra of Raman light scattering of CVD diamond samples,

both initial and after NRNT treatment, are presented in Table 2.

Table 2 - Spectral positions (®) and half-widths (G) of vibration bands in the

Raman spectra of CVD-diamond samples

Initial

CVD diamond cipher CVDD-1 CVDD-2
®, cm’! 1332.4 1332.,5
G, cm’! 93 6,6

After HPHT processing

CVD diamond cipher CVDD-1 CVDD-2
o, cm’! 13324 1332,1
G, cm’! 9.8 6,2

The large value of the half-width (D) indicates a strong structural disorder of the

CVD diamond material.

From the analysis of the obtained spectra, it can be concluded that the large-
crystal CVD diamond (CVDD-1 sample) has a more perfect crystal structure. The
increase in the half-width of the D-band as a result of HPHT treatment during the
sintering of a hybrid polycrystalline material is a consequence of the formation of a
complex stress state in the material during the sintering of a hybrid diamond

polycrystalline material.

In the case of a fine-crystalline CVD diamond sample (CVDD-2 sample), a
decrease in the half-width of the D-band is observed, which also indicates the
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formation of a more perfect crystal structure, in particular, as a result of the
transformation of a non-diamond form of carbon into diamond during NRNT
treatment during sintering.

Taking into account the experimental data and electron microscopic studies, we
conclude that in the case of CVDD-1, which is a polycrystal with a coarse-grained
structure, a complex-stressed state is formed as a result of its HPHT treatment during
the sintering of a hybrid polycrystalline material. At the same time, in the case of a
fine-grained CVDD-2 sample containing a non-diamond carbon form, this effect is
not observed. This result can be explained by the fact that the initial crystal structure
is already stressed (the half-width ® in its initial spectrum of Raman light scattering
is almost 1.6 times larger than in the case of CVDD-1) and the subsequent HPHT
treatment in the process of manufacturing the hybrid material does not significantly
affect the properties of CVD-diamond with a fine-grained structure.

Conclusion.

In the manufacture of a hybrid diamond polycrystalline material with CVD
diamond with a coarse crystalline structure, a complex-stressed state is formed in it,
which provides dispersion strengthening of the composite as a whole and improves
its performance properties.

Literature:

1. L1 G., Rahim M. Z., Pan W., Wen C., Ding S. The manufacturing and the
application of polycrystalline diamond tools - A comprehensive review // Journal of
Manufacturing Processes. - 2020. - Vol. 56, Part A. - P. 400-416.

2. Novikov N.V., Fedoseev D.V., Shulzhenko A.A., Bogatyreva G.P. Synthesis
of diamonds. - Kyiv: Naukova Dumka, 1987. - 160 p.

3. Shul'zhenko A. A., Sokolov A. N., Gargin V. G. New Diamond Based
Superhard Materials. Production and Properties. Review // Journal of Superhard
Materials. - 2018. - 40. - N. 5. - P. 304-314.

4. Shulzhenko A.A., Gargin V.G., Shishkin V.A., Bocechka A.A. Polycrystalline
diamonds on the basis of diamond. - K.: Naukova Dumka, 1989. - 192 p.

5. Shulzhenko A. A., Sokolov A. N., Gargin V. G. New ultra-hard polycrystalline
composite materials // Science of materials: achievements and prospects. In 2 vols.
Vol. 1 / Editors: L. M. Lobanov (chairman) et al.

6. Patent for utility model No. 21897 Ukraine IPC CO1B 31/06. Method for
obtaining a composite material based on diamond / O. Shulzhenko, V. Gargin, N.
Rusinova - Published on April 10, 2007, Bulletin No. 4.

Abstract. Busueno ennug cmpykmypHoi OOCKOHANOCMI ApMYIOYUX eNleMeHmi6 3 aimdasy,
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Abstract. In the aquatic environment petroleum products (PP) are in different migration
forms: in the homogeneous phase in the form of droplets of various sizes and films with thickness
from [ to 200 microns; in the emulsified form; in the form of molecular solutions.The distribution of
PP in water between these forms depends on the way of their entry into water, time of their stay in
the aqueous medium, its temperature, dispersion mode and physicochemical composition of the
aqueous medium. It is shown that the distribution of droplets of the dispersed phase of the PP is
described by the Kolmogorov function. When determining the concentration of PP, it is necessary
to pay attention to the presence of benzene groups in them. With increasing duration of contact of
gasoline with water the difference of PP solubility in distillate and ordinary water increases. It is
connected with sensitivity of benzenes to salt content of water due to formation of solvate complexes
and with competition for free water molecules. The decrease in the concentration of dissolved
benzene-containing PP increases according to the law S'°, where S is the salt content in water.
When designing water treatment systems from PP, it is necessary to use a step system
corresponding to the content of different forms of PP in water.

Key words: petroleum products, phase state, distribution of droplets, solutions in water.

1. Introduction

Petroleum products (PP) are a mixture of low and high molecular weight
hydrocarbons, therefore it is conventionally accepted to call non-polar and low-polar
compounds soluble in hexane, i.e. the sum of aliphatic, naphthenic (alicyclic) and
aromatic hydrocarbons that determine the basic composition of oil [1-4].

PP is among the most common environmental pollutants. They are found in
surface runoffs, rivers and lakes. The last decades are characterized by an increasing
spread of oil products in groundwater of the upper horizon. The processes of mixing
of mine water with surface runoffs contaminated with oil products and their
penetration into formation water in Donbas mines due to the cessation of water
pumping due to military operations pose a special danger.

The most significant sources of such pollution are:

- motor vehicles and their infrastructure, various agricultural and military
equipment;

- oil refineries, oil depots, fuel terminals and filling stations;

- enterprises of metallurgical and metalworking industries;

- pipeline transportation of crude oil and oil products, railroad and sea
transportation;

- energy enterprises.

In the aquatic environment PP are in different migration forms:

- 1n homogeneous phase in the form of drops of various sizes and films with
thickness from 1 to 200 microns;
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- 1n emulsified form;
- in the form of molecular solutions.

The distribution of PP in water between these forms depends on the way they
enter the water, the time of their stay in the aqueous medium, its temperature, the
dispersion mode and the physicochemical composition of the aqueous medium.

Due to the formation of films on the surface of water bodies, oil products disturb
their oxygen regime, slow down the reaeration processes and inhibit the biochemical
oxidation of other organic compounds, including life processes. It should be noted
that 1 kg of PP can form a film on the water surface with the area from 10* to 10°m?.
In summer time the film of PP decomposes by 50-80% within 7-10 days, and at
temperature below +4°C decomposition is suspended. Wastewaters of oil refineries
containing more than 15 mg/dm?® of PP are not suitable for fish and their fry [1,3-6].
At the PP content of more than 1.2 mg/dm?® the normal development of eggs and
some representatives of benthos is disturbed. At the concentration of PP more than
0.1 mg/dm’® water taste quality deteriorates and fish meat acquires "oil taste".
Concentration of PP is determined by the competition between the flow of their input
into the water body and the rate of oxidation due to aeration and solar radiation. In
spring and summer, due to the increase in water temperature and surface aeration
with a constant flow of PP input, their total concentration in water decreases, while in
fall and winter it increases. If the total flux of PP input and their corresponding
oxygen uptake is greater than the aeration flux of a given water body, its total oxygen
balance is disturbed, which leads to the death of flora and fauna [3, 4].

Sanitary norms and rules [2] establish maximum permissible concentrations
(MPC) of petroleum products in the water of water bodies of I category (fishery use)
and II category (sanitary and domestic use):

MPC; < 0,05 mg/dm?;
MPCy <0,1...0,3 mg/dm?,
(0.1 mg/dm? for sulfuric oils, 0.3mg/dm? for mineral oils) [2].

Sanitary and chemical control determines the sum of all forms of PP.

Water purification from PP is difficult because a significant part of them
(sometimes up to 1-3g/dm?®) is in emulsified and dissolved states. Particular
difficulties arise in the presence of surfactants and emulsion stabilizers.

The following methods are used for wastewater treatment: physical, physical-
chemical and biochemical methods [3-6].

Physical methods are used to separate film and coarse-dropped forms of PP.
They include: sedimentation, centrifugation, flotation, filtration, exposure to acoustic,
electric and magnetic fields.

Physicochemical methods include coagulation, sorption, ozonation and
chlorination.

Biochemical methods include oxidation of PP by microflora of activated sludge
in aeration tanks, ponds and various types of biofilters. Recently, special non-
pathogenic bacterial strains have been used for this purpose.

As a rule, water purification devices from PP are characterized by multi-stage
purification, including to a greater or lesser extent the previously mentioned methods.
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For example, at the initial concentration of PP in water Co = 30mg/dm’ to
achieve MPC; requires a five-stage purification system with k; = 0.3; k2 = 0.2; k3 =
0.3; ka = 0.2; ks = 0.4. Then the total purification factor will be

K =k;'ka'ks'ka'ks =0.3:0.2°0.30.2:0.4 = 1.4:10°3, (1)
C=CyK=0.043.

Therefore, the operation of such devices is rather complicated and the
technological regime is sensitive to random deviations from the regulations. The
capital costs for manufacturing and operating costs are also higher than the average
costs related to wastewater treatment.

2. Distribution of oil products by phase-dispersed composition and
determination of their content in water

Analysis of water treatment methods shows that they are determined by the
phase-disperse state of impurities [4, 5]. Petroleum products are not an exception in
this respect, which in water can be in three states:

- homogeneous, in the form of a film on the water surface or large droplets;

- heterogeneous, in the form of finely dispersed suspensions or stabilized
emulsions;

- molecular, in a dissolved state.

The main feature of a heterogeneous state is the presence of an interface
between the dispersion medium and the dispersed phase, i.e., petroleum products.
Accordingly, the surface energy is associated with the interface, the value of which
depends on the structure of the boundary interfacial layer and the presence of
surfactants [4, 8]. For PP droplets with a size of r < 10° m, the value of the surface
energy depends on their size (r) and increases with its decrease according to the law ~
r!. Aqueous emulsions of PPs with r > 10°® m are unstable with respect to
gravitational forces or other types of physical separation. If the particle size of the
emulsion r < 10°m, kinetically stable colloidal systems are formed. For them, the
processes occurring in electrical double layers, as well as molecular and polarization
interactions between particles are of primary importance. Since PP droplets have a
negative charge, their coalescence can be accelerated by lowering the pH of the
medium. When the dispersion particles reach a size of r < 10 m, molecular solutions
of petroleum products are formed. Due to the hydrophobicity of PP they have some
properties of colloidal-disperse systems, namely:

- delayed diffusion;

- light scattering;

- double refraction during flow (optical activity);
- low osmotic pressure;

Dissolution of PP is accompanied by the interaction of PP molecules with the
aqueous medium through induction and dispersion forces. For some fractions of PP,
hydrogen bonds may be formed between water molecules and hydrogen-oxygen
groups of PP molecules. The distribution of PP between phase-disperse states
depends on the type of PP and the method of dispersion formation, its temperature
and salt content. For example, a study of the distribution of PP between droplets and
emulsions [6], allows us to conclude, taking into account the solubility of PP, that the
distribution of the mass content of dispersion fractions is as follows:
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droplet mass : emulsion mass : solution mass =
1 : 0.1 : 0.009.
If the total PP content of water is 2000 mg/dm?, then:
mass of droplets (homogeneous phase) = 1817 mg/dm?;
mass of emulsified PP = 182 mg/dm’,
mass of dissolved PP: = 1.6 mg/dm’.

Such a distribution by phase states can occur in cases where PPs enter water
under intense mechanical mixing, thus forming a dispersed phase.

The result of determining the size of the droplets of the PP dispersion formed in
this way is shown in Fig. 1, where the logarithmic Kolmogorov distribution function
corresponding to the random fractionation of particles is depicted as a solid line, and
the experimental data are represented by dots.

P(r) = ¢, -exp| -c, [ln(iﬁ , )
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Fig.1. Distribution functions of droplet dispersion of PP by size.
The vertical axis is the percentage of PP particles of a given size in um.
Pe - experimental points; P(r) - Kolmogorov distribution function (2)
corresponding to random particle splitting. co = 44.89; ¢, = 0.95; 1o = 36 um.

Comparing the Kolmogorov distribution and field data, we see that the most
likely particle size of the PP is 36 microns. This allows us to conclude that in this
case, the droplet phase of petroleum products can be effectively removed by a
coalescing filter with a hydrophilic loading.

The situation is quite different when, as a result of long-term storage, water is
released from the PP, forming the so-called "sub-commodity water". In such water,
the content of emulsified and dissolved PP can be equal to the amount of droplets and
reach 2-3 g/dm’. In addition, "sub-commodity water" can be enriched with fractions
of PP containing benzene groups, and therefore the concentration of dissolved PP
determined by conventional methods can significantly differ from the total
concentration of petroleum organic matter contained in the water, since the solubility
of benzene-like compounds in water is much higher than that of classical PP.
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3. Solubility of petroleum products in water

The concentration of hydrocarbons with methyl and methylene groups was
determined by the calibration graphs for the infrared absorption band 2926 ¢cm™ [8,
9], and the concentration of aromatic hydrocarbons was determined by the absorption
band of benzene - 3030 cm™! and the calibration graph of benzene in CCly [9]. We
can see from Fig. 2, that the concentration of aromatic hydrocarbons in water is
continuously increasing, see curve C95b, and saturation was not reached within the
study time (10 hours). It should be noted that the concentration of PPs with benzene
groups in ordinary water, curve C95tb, is 10-15% lower than in distillate, curve
C95b.

The concentration of A-95 gasoline with methylene groups is significantly, 4.7
times, lower than that with aromatic groups, see curves C95m and C95tm in Fig. 2,
and the solubility of such PPs practically does not depend on the salt content of
water.

Fig. 2. Dissolution curves of PP A-95, mg/dm?, with benzene groups
C95b and methylene groups C95m in distillate and tap water C95tb
and C95tm. In Fig. 2 on the OX axis is time in hours. The conductivity of
the distillate is 5-7 uS/cm and that of tap water is 690-720 uS/cm.
Dissolution was performed at a temperature of 18-19°C without stirring.

At the same time, the difference in solubility of NPs with benzene groups
increases with the duration of contact with the solvent (water) in distillate and
ordinary water. In our opinion, the reason for this is related to the high solubility of
benzene in water and their sensitivity to the salt content in water. The solubility of
benzene is associated with the formation of solvate complexes and with an increase in
the salt content of water, competition for free water molecules between benzene and
salts occurs. The change in the time difference reflects the dynamics of salt hydration.
The decrease in the concentration of dissolved benzene-containing PP should
increase as S'3, where S is the salt content of water

The sensitivity of the solubility of PPs to benzene content is important because
traditional methods for determining the concentration of PPs [4,8] do not take into
account benzene content, which can distort the results of determining the
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concentration of PPs in wastewater.

Therefore, when analyzing wastewater, it is necessary to pay attention to the
concentration of aromatic hydrocarbons in it. In addition, Fig. 2 shows that the
solubility of PPs containing benzene is much higher than that of PPs with methyl and
methylene groups. In particular, the saturation concentrations for PPs with methyl
groups are [6, 7]:

DF A-80 Al-95
0.65 mg/dm® 5-6 mg/dm*® 12-15 mg/dm?

and the higher the content of low molecular weight organic substances in the PP, the
higher their saturation concentration. Thus, under normal conditions, without the
presence of surfactants and intensive dispersion, the solubility of PPs with methylene
groups at t~20°C does not exceed 15-20 mg/dm?>. At the same time, the solubility of
benzene or benzene-like compounds is much higher and its limit value has not been
determined under experimental conditions.

As already mentioned, a special class of waters contaminated with oil products
is "sub-commodity waters". In such waters, the content of emulsified and dissolved
oil products can be 2-3 g/dm’. In addition, the "sub-commodity water" may be
enriched with benzene groups, and therefore the concentration of dissolved PPs
determined by traditional methods may differ significantly from the total
concentration of petroleum organic substances contained in the water, since the
solubility of benzene-like compounds in water, as noted earlier, is much higher than
that of classical PPs. Therefore, it is advisable to use oxidative methods to determine
the concentration of PPs in such waters [9, 10].

Conclusions

1. It has been shown that droplets of an emulsion of PPs in water are distributed
according to the Kolmogorov random fractionation law.

2. For A-95 gasoline with benzene groups, the solubility of PP is several times
higher than in low-octane gasoline or gasoline with methylene groups.

3. The solubility of gasoline with benzene groups depends on the salt content of
water. As the time of contact of gasoline with water increases, the difference in
solubility of PP in distillate and ordinary water increases.

4. The solubility of benzene is associated with the formation of solvate
complexes and with an increase in the salt content, competition for free water
molecules occurs. Therefore, the decrease in the concentration of dissolved benzene-
containing PPs increases according to the law S'3, where S is the salt content in
water.

5. A special class of waters contaminated with oil products is called "sub-
commodity waters". In such waters, the content of emulsified and dissolved oil
products can be 2-3 g/dm®. In addition, they are enriched with benzene groups and
therefore the concentration of dissolved oils determined by traditional methods may
differ significantly from the total concentration of oil organic matter.

6. Since the MPC for PPs is < 0.05 mg/dm’, and their concentration in
wastewater sometimes exceeds tens of mg/dm?, it is necessary to apply a multi-stage
process based on various physical and chemical principles for their treatment.
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Abstract. The high lability of the composition of the skin, its content of sulfur and nitrogen,
the dependence of the composition of the skin on the nature of the diet, allows us to talk about its
significant depositing role. Deposition of sulfur-containing compounds in the skin was also shown
using autoradiographic examination of tissues of animals treated with S35. Sulfur-containing
compounds enter the skin immediately after their introduction to the animal in its native form or
after recovery and peresulfonation. They are deposited in large quantities in the subcutaneous
tissue, in hair follicles. In rodents, the largest primary deposition is observed in the neck of the
follicle, surrounded by a dense network of capillaries, blood sinuses, and in adult sheep, lambs,
saigas - mainly in the bulbs. Active processes of sulfur exchange take place in the skin, its oxidized
compounds are reduced to sulfides, then passes their inclusion in the composition of organic
molecules. The reduction of sulfur sulfate and its incorporation into amino acids is rapid. In lambs
that received per os radioactive methionine or sodium sulfate S35, the composition of methionine
and cystine was detected in the skin already 5-10 minutes after administration.

Key words: organic sulfur, amino acid, methionine, hair follicles, animals

Seasonal changes in the sulfur content in the skin and blood are reflected in the
seasonal delay in wool growth, which coincides with periods of poor feeding, as is
known from practice and described by a number of researchers [4], as well as in the
seasonal cessation of activity of some follicles. Seasonal changes in wool growth
were detected in Romanov and other sheep using radioactive sulfur.

The high lability of the composition of the skin, its content of sulfur and
nitrogen, the dependence of the composition of the skin on the nature of the diet,
allows us to talk about its significant depositing role. Deposition of sulfur-containing
compounds in the skin was also shown using autoradiographic examination of tissues
of animals treated with S35.

Sulfur-containing compounds enter the skin immediately after their introduction
to the animal in its native form or after recovery and peresulfonation. They are
deposited in large quantities in the subcutaneous tissue, in hair follicles. In rodents,
the largest primary deposition is observed in the neck of the follicle, surrounded by a
dense network of capillaries, blood sinuses, and in adult sheep, lambs, saigas - mainly
in the bulbs.
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Table 1 - Seasonal changes in mass and growth of wool in fine-wool sheep

Indexes July | July - | September- | December- | May-
August | November | February | June
Live weight of sheep (kg) 42,77 | 46,6 48,9 48,1 -
Wool growth per month (mm) - 9,3 10,4 6,3 8,0

Table 2 - Seasonal variability of the intensity of wool growth in Romanov sheep
(% of growing hairs from the number of investigated)

Fibers October | November January March April
December | February
Rude 100 85 0 0 0
Transitional 100 92 - 18 3
Flufty 100 100 100 72 40
Table 3 - Seasonal changes in wool growth rate in Romanov sheep
(mm per day)

Fibers September-December | January- February May-August
Rude 0,63 0,44 0,49
Transitional 0,81 0,61 0,71
Flufty 0,61 0,48 0,54

Active processes of sulfur exchange take place in the skin, its oxidized
compounds are reduced to sulfides, then their inclusion in the composition of organic
molecules takes place. The reduction of sulfur sulfate and its incorporation into
amino acids is rapid. In lambs that received per os radioactive methionine or sodium
sulfate S35, the composition of methionine and cystine was detected in the skin
already 5-10 minutes after administration. The ratio of newly formed sulfur-
containing amino acids was typical for the composition of the skin and equaled 1:1
[1,2].

Elucidation of the effect of various additives is important for the development of
methods of increasing the wool productivity of sheep with fodder factors. From the
point of view of biochemistry, the formation of wool fiber is a peculiar type of
excretion of morphologically stabilized protein keratin, which is characterized by a
high content of sulfur. It is synthesized and takes a certain form in the hair follicle
[7].

Sheep that produce up to 30 kg of wool per year deposit up to 400-500 g of
sulfur in the pure fiber, not taking into account the loss of sulfur in the keratinized
cells of the inner hair sheath, which is rejected [1, 6].

Numerous experiments show that in some cases, feeding sheep with keratin
concentrates (wool hydrolysates), blood meal, which contains a high percentage of
protein and sulfur, and even sulfates or elemental sulfur increases wool shearing [4,
51.

In our research on fine-wool sheep in the Chernivtsi region, it was shown that in
case of introduction of sulfate, hyposulfite in sheep's feed, shearing of wool was
increased by 5-15%.
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Table 4 - Effect of mineral supplements on wool growth in sheep

Hair growth on the cut area for 30 days of the
Additive experiment (mm) Wogl
composition ' local prekos shearing
Askanian | July- | September- | December- | May- (kg)
August | November | February | June
No feeding 7,7 8,9 10,9 6,7 7,8 2,9
(control)
Na,SO,4 77 9,9 11,6 7,3 8,0 3.4
(NH4)2SOq4 8,7 9,4 9,9 6,0 - 3,0
NayS,03 - 9,6 10,2 7,3 - 3,5

The stimulating effect of mineral fertilizers on wool growth i1s due to the fact
that sheep have the ability to use inorganic sulfur compounds for keratin synthesis.
The use of radioactive drugs that contain S35 [6] showed that sheep are able to use
not only protein sulfur or slot amino acids, but also oxidized compounds - sulfate,
sulfide, hyposulfite, elemental sulfur, for the synthesis of wool keratin, and include
the sulfur of these compounds in the composition wool fiber.

Sulfur-containing mineral fertilizers, entering the exchange, take part in the
synthesis of cystine and methionine, that is, the most valuable protein amino acids,
increase valuable metabolic reserves of sheep and have a significant effect on
ensuring their sulfur balance.

To be used in the synthesis of amino acids, oxidized sulfur must undergo
reduction. Regenerative processes can be carried out by the enzyme systems of some
microorganisms that fill the digestive tract and canal of ruminants. However, [7]
found tissue enzymes in the liver and muscles of rats and birds that ensure the
reduction of oxidized sulfur to hydrogen sulfide and its inclusion in the carbon
skeleton of serine, which leads to the formation of cystine. Tissue enzymes that
reduce sulfur and ensure its inclusion in serine with the formation of cystine are also
found in the skin of sheep and rabbits. [5] showed that cystine can be formed in the
skin of sheep and with the epidermal use of inorganic sulfur compounds (sulfate,
hyposulfite)

Specific features in the use of sulfur-containing compounds for the formation of
wool fibers, the inability of rabbits, saigas, and minks to synthesize wool keratin with
the participation of inorganic sulfur and, conversely, its assimilation by sheep, cats,
dogs, donkeys, foxes, and foxes emphasize the role of specific tissue enzymes of
sulfur metabolism, the absence which are not always replaced by the activity of the
microflora of the gastrointestinal tract.

The metabolic ability of young animals in the first days of life to use mineral
sulfur-containing compounds for the synthesis of amino acids is sharply reduced or
absent. Similar results were obtained in relation to the use of nitrogen from
ammonium salts and urea labeled with heavy nitrogen [7].

In the case of a violation of the enzymatic activity of the skin, a decrease in the
activity of sulfide oxidase, which takes part in the oxidation of toluene groups and the
closing of disulfide bonds. What is necessary for the formation of keratin, the
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formation of hair is disturbed. The activity of this enzyme largely depends on the
balance of some trace elements in the skin of sheep [2].

Table 5 - Specific features of using inorganic sulfur (sulfate) for wool keratin

synthesis

Animals Inclusion in Animals Inclusion in

wool keratin wool keratin
Sheep (various breeds) + Newborn kitten -
Newborn lamb - Fox -
saiga - Polar fox +
saiga lamb - Mink -
Ass + Guinea pig +
Dog + Rabbit -
Cat + Rat -
The rat is ten days old -

In the biochemical copper provinces, which are characterized by a low content
of copper in the soil, plants and water, in Karakul sheep, a violation of keratinization
of the hair shaft, an extension of the zone of keratinization, was detected, which was
eliminated by introducing copper sulfate into the feed. Similar wool deterioration is
observed in molybdenum provinces, which are distinguished by an excess of
molybdenum, a biochemical antagonist of copper. An excess of molybdenum, caused
by molybdenum ammonium fertilisers, also leads to a lengthening of the sulthydryl
zone in the hair follicle. The effect of a lack of copper or an excess of molybdenum is
related to their effect on sulfide oxidase and is corrected by the use of supplements
that replenish the deficiency or contribute to the removal of an excess of the
corresponding element from the body [7].

Conclusion

The stimulating effect of sulfur-containing fertilizers on the growth of wool has
been established. With the use of S35, the peculiarities of the use of various sulfur-
containing compounds for the formation of wool fiber were studied, the relatively
high use of inorganic sulfur by sheep was shown, as well as its use for this synthesis
by dogs, cats, foxes, foxes, donkeys, in contrast to minks, rabbits, rats and saigas.
Experiments with tissue homogenates in vitro showed the presence of enzymes in the
skin of sheep that reduce sulfur and ensure its inclusion in serine with the formation
of cystine. The metabolic features of young animals were revealed, and their ability
to use inorganic compounds of sulfur and nitrogen for organic synthesis was
established.
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Anomauin. Bcmanoesnena sucoxa n1abinbHicms cKaady wKipu, 6Micmy 6 Hill CipKu ma azomy,
3ANeAHCHICMb CKIA0y WKIpU 8i0 Xapaxmepy 200i67i 00360JIAE€ 2080pUmMuU NpPo ii 3HAYHY OeNnoHYIUU
poab. JlenoHy8anHs CIPKOGMICHUX CRONVK 6 WKIpi OVI10 NOKA3aHO MAKOXMC 3 BUKOPUCAHHAM
asmopaodiozpadiuno2o 00cniodicents mranun meapun, wo ompumyeanu S>°. Cipkoemicui cnonyKu
HA0X00smb 8 WIKIpY 3pa3y JHC NiCAsl 66e0€HHS IX MBAPUHI Yy HAMUBHOMY 6u2isidi abo nicis
8i0HOBNEHHs | nepecyibhysanus. Bonu y eenuxiti KiitbkKocmi GIOKIAOAOMbCA 6 NIOUWKIPHIL
KIIMKOBUHI, y  6ON0CAHUX (ponikyrax. YV epusynie HallOiibuwie nepeunHe  GiOKIAOEHHs
cnocmepieaemvbcsi 6 WUyl  QONIKYIA, OMOYEHO20 2YCMOI CIMKOW Kaniiapie, Kpos8 sSHUMU
cumycamu, a y 0Opociux o8eybv, sAcHAM, CalleaKie — nepesaxdcHo 8 yubynunax. B wkipi npoxoosamo
aKmueHi npoyecu O0OMIHY CIpKU, OKUCHeHi i CnonyKu 6iOHO8IIIOMbCA 8 Cyabiou, nomim
npoxXooumy ix 6KIIOUEHHS 8 CKIA0 op2aniuHux monexyi. [lleuoko npoxooums 6i0HOGIEHHS CipKU
cynbpamy i 6xknoueHHA ii @ aminokuciomu. Y seHam, AKi ompumysanu per_0s paodioakmueHull
MemioHin abo cynvgpam nampio S* 6 wiKipi eusenANaACcy 6 CKIAdi MEmioHiHY Ma YUCIUHY 6Jice
uepe3 5-10 xeunun nicis 66e0eHHsl.

Kniouoegi cnosa: opeaniuna cipka, amiHOKUCIOMA, MEMIOHIH, 8ONOCAHI (ONIKYIU, MEAPUHU
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Abstract. Agricultural raw materials are distinguished by certain features that significantly
affect the activities of food industry enterprises. These resources are renewable, multi-component,
interchangeable, seasonal, not very transportable, require economical use, integration with related
industries, storage and creation of auxiliary industries, such as elevator-warehouse, refrigeration,
etc. The food industry of Ukraine is almost completely provided with raw materials from its own
sources, but in case of shortage, raw materials are imported from other countries, which creates
dependence of the industry on supplies of imported raw materials. To expand the raw material base
of the food industry, it is important to efficiently and rationally use the harvested raw materials that
can be processed. Unfortunately, waste as a result of processing is 20-25% of the total amount of
raw materials. Therefore, it is very important to introduce low-waste and zero-waste technologies
into the production of food products, to increase the use of waste as secondary raw materials in the
production of additional products. The principles of the market economy stimulate enterprises to
introduce new equipment and technologies, expand opportunities for the use of various financial
instruments and mechanisms.

Key words: food industry, industry, technology, raw materials, resources, products.

Any enterprise activity requires the use of material resources (raw materials,
energy, components, fuel, etc.). Material and raw materials represent a part of all
working capital of the enterprise, which is fully used in the production cycle, while
changing or losing its consumer properties. Most of the costs in the production of
food products, as part of the cost of finished products and their price, are made up of
these resources. For example, more than 80% of the cost of food industry products is

spent on raw materials and materials [2, 3, 4].
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The dynamic development of the food industry and the quantitative growth of
production increases the importance of saving raw materials and materials, as it
makes it possible to reduce production costs, sales prices and strengthen the
competitiveness of domestic production. The efficiency of the use of raw and
material resources by domestic enterprises of the industry is not high enough,
especially in comparison with developed countries. As a result, the manufactured
products are not very competitive in terms of prices, which leads to a strengthening of
the economy’s raw material orientation and its energy dependence. Therefore,
increasing the efficiency of the use of raw, material and fuel-energy resources is
economically and politically important.

The food industry [5] is one of the most material-intensive branches of industry
with a specific weight of material costs of up to 95%. For the production of food
products, beverages and tobacco products, the main raw materials are mainly
agricultural products. Each branch of the food industry uses a certain type of raw
material in the production process of specific products. Meat processing uses beef,
pork, poultry and lamb.

For the enterprises of the meat industry, livestock, meat in carcasses, offal, fats,
flour, starch, food additives, natural and artificial casings for meat and sausage
products are considered raw materials and basic materials [1, 2, 9].

Since raw material resources are transformed into finished products in the
production process, they require constant replenishment. Each enterprise
independently organizes material and raw material support for production needs,
depending on the need.

The supply of the necessary resources should be timely, complete, in the
required quantity and with minimal costs. A processing enterprise can purchase raw
material resources directly from a manufacturing enterprise or an intermediary
organization. Buying from manufacturers, i.e. direct supply, has a number of
advantages. For example, ensuring rapid response to product requirements [6, 14].

An important issue for enterprises is the choice of suppliers, in which it is
necessary to take into account the possibility of the production capacity of the
suppliers to meet the existing needs for the necessary materials, their quality and
price, the reputation of the supplier company, its territorial location and promptness
of deliveries, terms of payments, the possibility of delivery and delay of payment, etc.
The food industry, like any industry, is significantly dependent on the supply of raw
materials, which affects the efficiency and competitiveness of domestic processing
enterprises. The key factors of success, which ensure the strengthening of positions
on the market, are the supply of raw materials for food enterprises and the
development of integration relations with its suppliers, the presence and
strengthening of a trademark, as well as the development of branding. The
strengthening and development of the country's agriculture is the main prerequisite
for the stable development of the food industry, since a powerful raw material base
makes it possible to produce products with greater added value, create new jobs, earn
more profit, increase foreign exchange earnings and general economic well-being [9].

Agricultural raw materials are distinguished by certain features that significantly
affect the activities of food industry enterprises. These resources are renewable,
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multi-component, interchangeable, seasonal, not easily transportable, require
economical use, integration with related industries, storage and creation of auxiliary
industries, such as elevator-warehouse, refrigeration, etc [12, 13, 15].

The food industry of Ukraine is almost completely supplied with raw materials
from its own sources, but in case of shortage, raw materials are imported from other
countries, which creates dependence of the industry on supplies of imported raw
materials.

The development of livestock industries affects the location and activity of meat
processing, milk processing, butter and cheese processing, canning industries, etc.
The availability of a sufficient raw material base is one of the conditions for the
stable development of the food industry, but the quality of raw materials plays a
major role. The quality of raw materials has a significant impact on the economic
indicators of food enterprises, because with its improvement, the volume of produced
food products, their quality, the price of the product increases, and losses and the
amount of waste in the processing process decrease, and vice versa [10, 11, 17].

For many types of agricultural products to improve the quality of creation of
special raw material zones. The raw material base is one of the key issues to which
the relevant branches of the food industry must constantly pay attention. Agriculture
and the food industry need clear interaction and coordination as mutually interested
partners. In the conditions of growing competition, food industries must strengthen
their positions in the formation and development of their own raw material bases [9,
7]. Natural-climatic and socio-economic conditions are the most important factors in
the formation and development of raw material zones of all branches of the food
industry. Accordingly, it is necessary to place the enterprises of processing branches
of the food industry depending on the specialization of agricultural enterprises and to
optimize their raw material base on this basis.

In addition to the above, the preservation of agricultural raw materials at all
stages of the technological chain «field - processing enterprise» and ensuring a
significant increase in the output of final products of food industry enterprises
becomes important [8, 16, 19].

Equivalent to an increase in the production of final products, as more sugar, oil,
starch, protein, etc. are obtained. Considering the above, it can be noted that the
quality of agricultural products affects both the economy of agricultural enterprises
and the financial and economic condition of processing enterprises of the food
industry.

Ukraine has ample opportunities to satisfy the country’s population with food
products and the corresponding development of the raw material base for the food
industry. After all, Ukraine occupies one of the first places in the world in terms of
the quality and quantity of land resources used in agriculture. Ukraine uses its
potential in an extremely unsatisfactory way. The example of Japan is illustrative,
where land resources are in particularly acute shortage, but each hectare of land here
produces products worth 5.6 times more than in the European Union [18, 20].

To satisfy not only our own needs, but also to export products to 190 countries
of the world, while the country has a strong potential for further growth of
production. For example, if the current trend is maintained, domestic agriculture will
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be able to grow more than 100 million tons of grain by 2022, fully satisfying
domestic needs and. The expansion of the raw material base of the food industry as a
result of their close connections and interdependence is significantly related to the
development of many branches of the agricultural industry and, above all, its agrarian
sphere.

Unsatisfactory conditions of storage and transportation of raw materials are the
cause of its significant losses. To avoid such consequences, it is important to pay
considerable attention to the selection of vehicles and used containers according to
their types and condition, duration of transportation, and weather conditions. At the
stage of storage, it is necessary to prepare for storage, choose storage methods and
types of suitable storage, storage modes, and also organize control over the stored
products. In the process of processing, it is important to strictly follow the recipe and
mode of the technological process.

To expand the raw material base of the food industry, it is important to
efficiently and rationally use the harvested raw materials that can be processed.
Unfortunately, waste as a result of processing is 20-25% of the total amount of raw
materials. Therefore, it is very important to introduce low-waste and zero-waste
technologies into the production of food products, to increase the use of waste as
secondary raw materials in the production of additional products [5, 9, 12].

Increasing the efficiency of the enterprise is saving resources, the most
important measure of saving raw materials is high-quality preparation of its
equipment and products; replacement of traditional and use of more economical types
of raw materials and fuel; liquidation of the defect; ensuring the necessary conditions
for storage and transportation of raw materials and materials; reduction of their
excess reserves; prevention of illiquid formation; the introduction of new equipment
and progressive technology, which allow to obtain as much as possible a reduction in
the loss of material resources and technological waste in the process of production of
products from the maximum to processing. Also, for all processing enterprises,
improvements in the design of used machines, raw materials, materials and fuel are
effective in this direction.

An important step for the expansion of the raw material base is the creation and
implementation of various stimulating mechanisms for the effective use of raw
materials and their savings. Paying for raw materials not by their weight, but by the
capacity of the useful product in them is quite effective and rational not only for food
industry enterprises, but also for the entire national economy.

Modernization of the food and processing industry through the use of modern
technologies and their technical rearmament allows to achieve not only a direct
effect, but also the preservation of agricultural products, ensuring a reliable, stable,
effective domestic food base and food security of the country.

Food industry enterprises are constantly modernizing their material and
technical base. The same trend was observed in the increase in the value of fixed
assets that were put into operation in this period, as well as those that were
decommissioned. Although the explanations may be similar to the above. The
positive thing is that the cost of new fixed assets is greater than the cost of
decommissioned ones, which as a result leads to an increase in their value at the end
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of the year, as well as the residual value.

The use of outdated energy-intensive equipment leads to consumption by
domestic enterprises of almost twice as much energy resources as similar productions
abroad, as a result of which the competitiveness of Ukrainian food products in terms
of price and quality decreases.

The most important and determining factors of the food industry, which affect
the level and dynamics of the efficiency of the use of fixed assets, are considered to
be scientific and technical progress, the trend of the development of the food industry
and the indicators that testify to this level reflect the complex situation in the
industry. Since this industry is leading not only for Ukraine, but also important for
meeting the needs of society, it is necessary and urgent to determine the influencing
factors, reserves and specific ways of increasing the efficiency of the use of fixed
assets. At the same time, it is important to take into account the peculiarities of each
specific branch of the food industry and to have a deep knowledge of the specifics.

The presence of a stable demand for the industry’s products and raw materials
for its production determines the need for the most complete loading of equipment as
one of the most important ways to increase the efficiency of the use of fixed assets in
food industry enterprises. As a result, an increase in the volume of production is
obtained thanks to the minimization of intra-shift time losses, the elimination of
«bottlenecks» in the throughput capacity of technologically interconnected groups of
equipment, the extension and optimization of the processing season, overcoming
seasonality, eliminating downtime, increasing the variability of work, etc. Directions
for improving the efficiency of the use of fixed assets are typical for the food
industry:

1. The use of high-quality raw materials, first of all, with high manufacturability,
with the highest possible content of useful substances in it and the possibility of their
maximum extraction.

This direction is closely related to the technologies used in agriculture in the
production of raw materials for processing in food industry enterprises. For example,
increasing the sugar content in sugar beets, grapes, starch in potatoes, and dry matter
in tomatoes increases the yield of marketable products, which significantly increases
the return on capital. The use of modern achievements of science and technology will
increase the capital return by 20-25%.

2. Economy of processing raw materials in the process of industrial storage.
Such losses of raw materials on average in the industry are approximately two times
higher than the indicators of advanced domestic enterprises and enterprises of similar
industries in developed countries.

3. Replacement of outdated equipment with new, more productive and
economical.

4. Improving the extensive use of fixed assets, in particular, increasing the
variability of equipment operation. It is necessary to carry out measures to improve
the structure of fixed assets, namely, to reduce the number of idle equipment, to
decommission redundant and inefficiently used machines and machines that are not
sufficiently loaded in the production process during a shift according to their
technological capabilities, to organize full-fledged two-shift work.
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5. Maximum reduction of losses of raw materials and useful substances
contained in them during collection, transportation, storage and processing. Losses of
raw materials and their useful substances lead to a decrease in the volume of
production and quality of the industry’s products, and, accordingly, the return on
capital of the means of labor. Capital return growth reserves reach approximately 30-
35%.

6. Application of technologies to reduce losses of useful substances in waste and
garbage. For example, the industrial utilization of molasses, pulp, pulp, yeast, etc.
allows to increase production volumes by up to 20%, and return on capital by 10-
15%. precincts; unsatisfactory organization of equipment maintenance and repair;
shortage of workers in certain professions; unsatisfactory supply of materials,
components, equipment, lifting vehicles, etc.

The coefficient of variability in industrial enterprises of Ukraine is low, which
indicates the presence of sufficient reserves for more efficient use of labor resources.
For food industry enterprises, an excessive increase in their size without taking into
account the possibilities of providing raw materials will lead to underloading of fixed
assets, their downtime with all the negative consequences, including in terms of the
return on capital.

7. Optimization of the level of specialization and production cooperation.
Subject specialization, i.e. the production of certain types of final products, is typical
for sugar, confectionery, fruit and vegetable canning, bakery, starch-molasses and
some other industries. Technological specialization, first of all, is characteristic of.

8. Implementation of modern achievements of scientific and technical progress
and, first of all, zero-waste, low-waste, resource-saving technologies and techniques
for their implementation in the production of food products. This direction allows you
to increase the output of finished products from an unchanged volume of processed
raw materials, and, accordingly, the return on capital.

9. Optimization of the size and level of production concentration. According to
the law of concentration of production with a doubling of production volumes, the
value of fixed assets increases only one and a half times due to an increase in the
specific weight of the active part of fixed assets, the effect of aggregate concentration
and an increase in the scale of production, as well as reaching its optimal size.
Moreover, the economic efficiency of the concentration of production in general is
conditioned by the reduction of capital intensity. In this case, the effect of
centralization and softening of seasonality is also observed.

10. Diversification and cross-industry concentration of production. Productions
with the necessary primary processing of raw materials that are perishable and poorly
transported. As a result of the allocation of such processing in enterprises, the loss of
raw materials is minimized and its quality is preserved.

In the case of cooperative construction of enterprises of the processing and food
industries, which are related by the nature of the location, the return on capital
increases by 20-25% due to the rational, more efficient use of auxiliary production
facilities and service farms. Possible forms of cooperation can be, for example, sugar
sand enterprises - confectionery enterprises or wineries; oil extraction factories -
margarine factories; bread factories - mills; canning enterprises - glass container
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enterprises; ervine winemaking enterprises - secondary winemaking enterprises;
distilleries - distilleries, etc.

Diversification should also include deepening the range of products. For
example, for sugar producers, the expansion of the product range is possible with
such types as sucrose, powdered sugar, «coca-cola» sugar, lollipop sugar, liquid
sugar, «mint sugar», «ginger sugar», yellow sugar, jelly sugar, sugar with food
additives, as well as biofuel production.

11. Rationalization of the location of the industry. Locating food industry
enterprises in areas with better supply of raw materials makes it possible to increase
capital return. For example, sugar factories located in Vinnytsia, Cherkasy,
Khmelnytskyi, Kyiv, Sumy, and Poltava regions have a higher return on capital than
similar enterprises in other regions due to higher beet quality and maximum
utilization of factory capacities.

Diversification should also include deepening the range of products. Mostly,
modern food industry enterprises function on the basis of private ownership,
accordingly, sufficient objective conditions have been created for the rational and
effective use of fixed assets. A real owner will always look for ways and means so
that machinery, buildings, transport, equipment are used rationally and productively.
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30ipHuK HayKoBUX Tpallk. — [lepesicias.— 2022. — C. 40-42.

Anomauia. CintbcbKo2ocnooapcbka CUpOBUHA BUPIZHAEMbCA NEGHUMU OCOONUBOCMAMU, AKI
CYmmeBo GNIUBAIOMb HA OUAILHICMb NIONPUEMCME Xap4o8oi npomuciosocmi. Li pecypcu €
NOHOBNIOBAHUMU, bazamoxomMnoHeHmHUMU, 83AEMO3AMIHIOBAHUMU, Ce30HHUMU,
MAnompancnopmabenbHuMu, 8UMa2aioms eKOHOMHO20 BUKOPUCMAHHA, [HmMezpayii 3 CyMIdCHUMU
2any3amu, 30epicants ma cmeopenHs. OONOMINCHUX BUPOOHUYME, MAKUX K elle8AMOPHO-CKIAOCHKeE,
Xon00unbHe mowjo. Xapuoea NpoMUCogicmb YKpainu matidce nosHicmio 3a6e3neuyemubcs
CUPOBUHOIO 3 BNIACHUX 0Jicepel, ale NpU Hecmaui CUpPOSUHY IMHOPMYIOmMb 3 [HWUX KPaiH, wo
CMBOPIOE 3ANeHCHICIb 2aNY31 810 NOCMABOK IMNOPMOBAHOI CUPOBUHU. [[1151 POUUPEHHS CUPOBUHHOT
0azu Xapyogoi NpOMUCIOBOCMI BANCIUBUM € eheKmugHe ma payioHalbHe BUKOPUCTIAHHSA
3a20mo61eHoi cuposunu, axka niooacmoca nepepodoyi. Ha scans, 8i0xoou 6 pezynvmami nepepooKu
cmanognams 20 — 25 % 6i0 3aeanvHoi Kinbkocmi 8uxionoi cuposunu. Tomy Oydce 8axiciusum €
BNPOBAOICEHHA Y BUPOOHUYMBO XAPHUOBUX NPOOYKMIE MAN0BIOXOOHUX I 06€3810X00HUX MEeXHON02Il,
30I1bUEHHS BUKOPUCMAHHS BI0X00I8 5K GMOPUHHOI CUPOBUHU NPU BUPOOHUYMET] 000AMKOBOIL
npodykyii. Ilpunyunu puHKOB80i eKOHOMIKU CMUMYIIOIOMb NIONPUEMCIMEA BNPOBAOIHCYBAMU HOBI
MeXHIKYy ma MexXHON02I, pPO3UWUPIOIOMb MONCTUBOCHE U000 BUKOPUCMAHHS PISHOMAHIMHUX
Qinancosux inHcmpymenmie ma MexaHiamis.

Kniouogi cnoea: xapuosa npomucnogicme, 2any3b, MeEXHONO2IA, CUPOBUHA, PeCypCu,
npoOyKyisi.
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THE PROBLEM OF PROTEIN DEFICIENCY IN THE NUTRITION OF THE

UKRAINIAN POPULATION AND THE WAYS OF ITS SOLUTION
MMPOBJIEMA JE®IIUTY BLUIKY Y XAPYYBAHHI HACEJIEHHSI YKPATHU TA
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Anomauin. B pobomi pozensdaemvcs cyuacHuul cmau 3a0e3nedeHHs OLIKOM payioHie
Hacenenns Yxpainu. Biosnaueni ocnosni npuuunu Oegiyumy OiIKy y Xapuy8aHHi, 306HIUHI 03HAKU
ma nposgu maxkux cmawis. Ilpoananizoeami cyuacHi nioxoou 00 upiuieHHS NpodieMu Hecmadi
oinky. Ilokazano, wo 00HUM 3 epexmuBHUX WiIAXi8 NOOOJAHHA NPoONeMU € KOHCMPYHOBAHHSL
peyenmyp ma po3pooOieHHs Cnocobi8 SUpOOHUYMEa @OYHKYIOHANbHUX MA 0300POGUUX XAPYOBUX
npoOyKmi6 3 NiOBUWEHUM BMICMOM OLIKY ma 3 NOAINULEHOI0 OI0N02IYHO YIHHICMIO.

Kniouogi cnosa: 6inox, payion xapuyeanus, OLIKosull oediyum, KOHCMPYIOBAHHS peyenmyp
Xapuosux npooyKkmis, yHKYIOHATbHUL XAPUOBULL NPOOYKMI.

Beryn

30epekeHHA Ta 3MILHEHHA 3J0pOB'S JIIOJUHU 33 PaxXyHOK NPOQIUIaAKTHKU
3aXBOPIOBaHb, OOYMOBJIEHUX HEMOBHOIIIHHUM Ta HE30a7TaHCOBAHUM Xap4yBaHHSIM,
dbopMyBaHHS PO3BHHEHOI IHIYCTpii Ta I1HHOBAIIMHUX TEXHOJIOTIH BUPOOHUIITBA
Xap4YOBHX MPOJYKTIB 3J0POBOI0 XapuyBaHHS BIIHOCSTHCS JJO OCHOBHUX MPIOPUTETIB
MPOBITHUX JICPKAB CBITY. Y 3B'SI3KY 3 [IUM MEPE] XapuOBOK MPOMHUCIIOBICTIO CTOSTh
3aBJIJaHHSI CTBOPEHHsI Ta 301JbIIEHHS] BUITYCKY HOBHX BHUCOKOSIKICHUX Ta O€3MEeUHUX
(YHKIIOHATBHUX XapYOBUX MPOAYKTIB, U0 MICTATh IIMPOKUN CHEKTP (Pi310J0TTHHO
HEOOXITHUX  HYTPIEHTIB  Ta  3a0€3MeyylioTh  MPOTHO30BaHI  BJIACTHUBOCTI,
KOHKYPEHTOCIIPOMOKHICTh Ta COIiaIbHO-€KOHOMIUHY 3HAYUMICTb.

Ha nanumii yac OCHOBHa dYacTKa XapyoBUX NPOAYKTIB, IO BHUITYCKAIOTHCS
BITUM3HSIHOIO TPOMMCIIOBICTIO, HE 30ajlaHCOBaHa 3a HYTPIEHTHUM CKJIaJOM 1 HE
BIJINOBIJIa€ 3pOCTAIOUYMM TOTpeOaM HaceJIeHHS Y JOJATKOBUX TOXXKMBHHX Ta
010JI0T1YHO aKTUBHUX PEYOBHHAX, HECTAuUa SIKUX BUKIMKAE 3aXBOPIOBAHHS, MOB's13aH1
B OCHOBHOMY 3 JIe(DilIMTOM OLUIKY, MOJIHEHACUYCHHUX >KUPHUX KUCIIOT, MPeO1OTHKIB,
XapuyoOBUX BOJIOKOH, BITaMiHIB Ta MIKpO- M MakpoeJeMeHTiB. B 3B’sa3ky 3 num
po3poOKa Ta PO3BUTOK HAYKOBO-NIPAKTUYHUX OCHOB, CTBOPEHHS Ta BUPOOHHUIITBO
AKICHUX Ta O€3NMeYHMX BITYM3HSIHUX XapyOBUX TMPOAYKTIB, 30aJaHCOBAHMX 3a
HYTPIEHTHUM  CKJaJAOM Ta 30aradyeHuX  HaTypajJbHUMU  O10KOPEryHOUUMH
IHIpe/lIEHTaMU, Ha0yBarOTh 0COOIMBOT 3HAYYIIOCTI.

OCHOBHHUI1 TEKCT.

[IpoTsiroM oOCTaHHIX POKIB CIOCTEPIralOThCAd CTIMKI HECHPUSATINBI 3MIHU Yy
CTPYKTYpl XapuyBaHHs HaceJeHHS YKpaiHW. 3a pPI3HUX NPUYUH CTajgoCh pi3Ke
3HIDKCHHSI CTIOKUBAHHS O10JIOTIYHO IMIHHUX MPOIYKTIB — M'sica, MOJIOKA, SI€Ib, pUOH,
OBOYIB, (PYKTIB, POCAUHHUX O TPH OJHOYACHOMY BITHOCHO CTa0iTbHOMY

ISSN 2567-5273 41 www.moderntechno.de



Modern engineering and innovative technologies Issue 28 / Part 1 éw

BUCOKOMY PIBHI CIOKMBaHHS XJIIOOMPOJYKTIB, cajna, KapTorui. JIuiie y mojJioBUHM
HaceJIeHHS TpHU I1bOMY 3a(iKCOBAHO CIHOXHUBAHHS OUIKIB Ha PiBHI, KOTPHMA
3a10BOJTbHSIE (hi3i0s0oTiuHI moTpedbu. bim3bko 35% mroael CroXKuBarOTh HETOCTATHRO
oinkiB [1].

[ToTpeba y OiNKy 3aJeXUTh BiJl CTaHy OpraHi3My, YMOB iCHyBaHHS Ta Mpalli,
BIKy, OCOOJIMBOCTEH XapyOBOIrO paIliOHy, IO BHU3HAYAETHCS aMIHOKHUCIOTHUM
CKJIa/IoM OUIKY, HOTO JOCTYTHICTIO /10 TPaBJIEHHS, HAsBHICTIO KOMILJIEKCY BITaMIHIB 1
MIHEpaJbHUX PEUYOBUH, JIKEpPEN HAIXOPKEHHS EHEprii: JKUpiB, BYTJEBOIIB Ta
XapyoBUX BOJIOKOH. biJIKOBa HENOCTaTHICTh SIBJsiE COOOK XBOPOOJIUBUN CTaH
OpraHi3Mmy, MOB'SI3aHUN 3 HEIOCTAaTHIM HAJXOJKEHHSAM 1 3aCBOEHHSIM OLIKy abo 3
HOro MoCWJICHUM po3MajgoM. IcTuHHUN nediiuT HaaxomKeHHs OUIKIB 3 1KEI0 MOXKe
pO3BUBATHUCS B OCIO, SIKI TPUBAJIMN Yac HEJOCTATHBO XapuylOThCS, TOTPUMYIOTHCS
TaK 3BaHUX MOHOJIIET, a00 y BererapianiiB. Bropunuuii nedinur 0Ky, NoB's13aHuil 3
HOro MOCHJIEHUM pO3MaJ0M, MOXKE CYINPOBOJDKYBAaTH LUIMH psJ 3aXBOPIOBaHb,
Hampukiag Baxki (GopMmH 1HOEKIIHHUX 3aXBOPIOBaHb, OIIKH, MATOJIOTII HUPOK,
CIaJKOBI MOPYIICHHSI OOMIHY PEUYOBHUH.

binku € ocHOBHUM OyjiBETbHUM MaTepiaioM OpraHi3My, TOMY HaBIThb JIETKi
dbopmu OLIKOBOI HEAOCTATHOCTI, IIO0 30BHI MPOTIKAIOTH MPAKTUYHO HEMOMITHO,
BIUIMBAIOTh Ha 3JIaTHICTh MPOTHUCTOATH 1H(]EKIi ad0 Ha MBHUAKICTh 3arO€HHS paH,
YHOBUIBHIOIOTH PICT HITTIB 1 BOJOCCS, BUKJIIMKAIOTh CyXICTh IIKipu. Baxkka OlikoBa
HEJOCTATHICTh MOXE MOPYIIUTA HOPMajbHY pOOOTY BCIX OpraHiB 1 CHCTEM.
Oco0mmBo HeOe3neuHuit AediuuT OUIKY y AMTSYOMY Billl, TOMY IO BIH 3JaTHHM
BIUTMHYTH Ha PO3BUTOK PO3YMOBHUX 3110HOCTEH, (pOpMyBaHHS M'A31B, YHOBUIBHUTH
3pOCTaHHS IUTUHH [2].

Pe3ynbraTroM HEIOCTATHBOTO HAJIXOJDKEHHS OUIKYy 3 DKE € NOpYLIeHHS
piBHOBaru Moro aHa®oJi3My Ta KaTa®odi3My, BHACHTIIOK YOTO PYHHYIOTHCS OLIKH
opraHiaMy, a Takox OuUlkM (epMeHTiB. [lpu 1bOMY MOTEpPNAIOTh HacaMIlepea
TKaQaHUHU 1 OpPTraHd 3 BEJIMKOK IIBUJIKICTIO OHOBJIEHHS OUIKIB, 30KpeMa ILTYHKOBO-
KUILKOBHUM TPAKT, KPOBOTBOPHI OPTaHHU.

TpuBana OinkoBa HecTaya allIMEHTAPHOTO TOXOMKEHHSI TPU3BOAUTH [0
npurHideHHs GyHKIIT rinodizapHo-HAAHUPKOBOI CUCTEMHU, IMOCIA0ICHHS MpPOLeCy
raJIbMyBaHHSl y LIEHTpPaJbHIA HEPBOBIM CUCTEMI, MOTIPIICHHS MPOLECY YTBOPEHHS
YMOBHHX pedIeKCiB, 3HUKEHHS (YHKINT IUTOBUAHOI 3a5103u. [Ipu HU3bKOMY piBHI
OlIKy B palioHI 3HWKYEThCS pIBEHb albOyMiHIB y KpOBI, 3pOCTalOTh BTpaTU
aMIHOKHCJIOT 13 Ceuero.

HeoOximHo 3BepTaTi yBary Ha 03HaK# O17TKOBOTO AC(IIUTY.

1. Habpsixu mikipu, 1110 XapakTepu3yrOThCsl HAKOMTMYSHHSIM BOJIU B OPTaHi3Mi.

2. KupoBuil remato3 — CKYMYEHHS OJKUPY HaBKOJO TEUYIHKH 4YacTo
CIOCTEPITalOThCA Y JIIOJIEH 3 OXKUPIHHAM, a TaKOX Yy THX, XTO 3JIOBXKHBA€E
ankoroneMm. HezbanancoBaHe XapyyBaHHS NPHU3BOJUTH IO L€l MpoOiieMu,
0COOJIMBO SIKIIO Y paIlloHI HE BUCTAaYa€e OUIKIB, sIKI IEPEHOCSTh KUP.

3. CnalOki, JJaMKi Ta HEpPiBHI HIITI — OJlHa 3 OYEBUJIHUX O3HAK OIJIKOBOIO
nediuTy, KpiM TOTO y parlioH1 TakoK Opakye 3aili3a, KaJbIlilo i BITAMIiHIB.

4. Btpara Bojoccs. Uepes aedinut OUIKIB BOJOCSHI (OTIKYIU AeTPaayoTh ado
KOPOTIIIAIOTh.
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5. BtpaTta M’s130B01 Macu Ta 3MEHILICHHS pO3MIipiB M’sI31B.

6. Jlamki kicTku. KpuUXKICTH KICTOK BHKJIMKAETHCA HE TUIBKUA Ae(iruTom
KaJIbI[II0 B OpraHi3Mi, ajie i HecTauero OUIKY.

7. CxumnbHICTB A0 1H(eKUild. binok HeoOXiTHUM IMyHHIN cucTeMi st 60pOoThOU
3 GakTepisiMU 1 BipycamH.

8. [locTivtnuit Tononm. Slkmio mroauHa 1MO30aBisie cebe  HaBaXIMBIIINX
MOKMUBHUX PEYOBHMH, 30KpeMa OUIKIB, TO opraHi3Mm Oyne pearyBaTd Ha IIe
MOCTIHHUM TOJIOJIOM, HABITh y BHIAJIKY PETYJISPHOTO XapUyBaHHI.

B pesynbraTi TpuBanoro nedinuTy OIKIB BUHUKAIOTH MEBHI po3Nagu y poOOTi

OpraHi3my JIOJUHU:

* TIOpPYIIEHHS BOAHOTO OOMIHY Ta IHIIUX OOMIHHHX IPOIIECIB;

* pyiiHyBaHHS OUIKIB NMEYIHKH, IJIA3MHU 1 1HIIUX TKaHUH;

* 30UTbLIEHHS YCMOKTYBaHHS y TpPAaBHOMY KaHalll BaXXKMX MeETaliB 1
PaAIOHYKIIIIIB;

* TaJbMyBaHHS CUHTE3Y ()€PMEHTIB;

* mociabJIeHHs! IMyHOO10J0TYHOI pEaKTUBHOCTI;

* 0OMEXEHHsI CHHTE3y €HJIOT€HHUX OUIKIB Ta OIJIKOBUX CTPYKTYD;

* 3HIDKCHHS AKTUBHOCTI OKHCHUX (EepPMEHTIB, BHACHIIJIOK YOTO cladIiae
aHTHOKCHUJIAaHTHA CHCTEMA.

CoinibHa cBiTOBa TmpoOjeMa OOMEXEHOCTI pecypciB OIIKOBUX MPOIYKTIB
npu3Bena 10 ¢opMmyBaHHs Ti00anbHOI Tporpamu The Protein Challenge 2040, ska
po3riisiiac MUTaHHsS 3abe3nedeHHs notped 9 mupma. mogel y OuUTkax TaKUM YHMHOM,
00 OUTIKM OyJiM JIETKO 3aCBOIOBAHMUMHU, JOCTYIHHMHM 1 MPU iX OJEpXKaHHI HE OYJIO0
3aBJAHO IIKOAM HABKOJMIIHBOMY cepenoBumty [3]. Excmepramm mnporpamu
BU3HAUEHO IIIICTh 00JacTel 3 BHUCOKUM IOTEHIIAJIOM JJIsi 3HAYHUX 3MIH BCI€l
O11KOBOi CHCTEMHU. BXXHUTTS KOMIUIEKCHMX 3aXOJlIB y KOXHIA 3 HUX JI03BOJIHUTH
JIOMOTTHUCSI PEaJbHOTO TMPOTrpecy y CTBOPEHHI OUIbII CTIMKOro 3abe3nedyeHHs
O11KOBOTO JIePIUTY, 110 Nepeadayac:

1. 301bIIIEHHS YaCTKU CIIOXKUBAHHS POCIMHHOTO O11KA.

2. Po3BUTOK I1HHOBAIITHUX MIAXOAIB y OTPMMAaHHI KOPMIB IPHU 3aJI0BOJICHHI

MOMUTY HA TBAPUHHUHN OLIOK.

3. 3akputts OunmkoBoro 1mukiy. [lpubmuzno 30% Bci€i BUpOIIEHOI y CBITI
MPOJIOBOJIBYOT CUPOBUHU BUKOPHUCTOBYETHCS HEPAIlOHAIBHO, 1 O1IKOBMICHI
BIIXO/IM CKJAJAIOTh 3HAYHY YacTUHY IUMX BTpar. ToMy HEOoO0XiaHO
3a0€3neYnTH BUIUICHHS LIHHUX T[IOXUBHUX PEYOBUH [JIsi XapyuyBaHHS
JIOAVHH, YHUKHYBIIW TPU I[bOMY O€3MOBOPOTHOI BTPATH LIHHOTO OLTKOBOTO
pecypey.

4. Po3BUTOK OOpOOITKY TpaAMIIMHUX POCIAMHHHUX JDKEpen OIKy — amis
Xap4yyBaHHS MICLIEBUX CIUIBHOT.

5. MacmtabyBaHHS CTIHKOT aKBaKyJIbTYpH.

6. BiHOBIEHHS POIIOYOCTI IPYHTY.

OCHOBHMMHM HampsiMaMH HayKOBO-TE€XHIUHOTO MPOTPeCy y rairy3i BUpOOHHUIITBA
XapyoBUX TMPOAYKTIB Yy OCTaHHI JECATWITTS € IHTeHCU@IiKallisd TMpoIeciB
OPUTrOTYBaHHS TKI 3 OJHOYACHMM HAJaHHSAM I KOMIUIEKCY BJIACTHMBOCTEH, SKi
BiJI0OpakaloTh MOTPEOM HAYKOBOT'O CBITOIVISIAY IPO 370poBe xapdyyBaHHsA. HoBi
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Xap4oB1 BUPOOHUIITBA, SIK MMPIOPUTETHI, BKIIOUYAOTh TEXHOJIOT1i OTPUMAaHHS O1JIKOBUX
MpOMyKTiB. BOHU TPYyHTYIOThCS Ha (yHIAMEHTAIBHHUX 1 NPHUKIATHUX 3HAHHAX Y
rary3i XapuoBoi IPOMHUCIIOBOCTI, HyTPUIIOJIOT1{, MOJIEKYJISIPHOT 010J10T1i.

BinMiHHOIO OCOOJNMBICTIO TEXHOJIOTIH OIIKOBUX TMPOIYKTIB € MOKIUBICTh
[IJIECTIPSIMOBAHOTO BUKOPHUCTAHHS OKpeMux (¢pakiid OIKIB Ta KOMIUIEKCHOT
nepepoOKH CHUPOBMHU 3 OJHOYACHUM OTPUMAHHSAM IHIIMX KOPUCHUX XapuOBHUX
IHTpEIIEHTIB (KPOXMAITIO, 011, MEKTUHY, (GochaTHIIB TOIIIO).

Y Bik iHOpMalIMHUX TEXHOJOTIM HEOOXIAHWUN HOBUM MIAXiA 0
KOHCTPYIOBaHHS (MPOEKTYBaHHSA) XapyoOBHX TMPOAYKTIB 3aJaHOi SKOCTI Ta
MOAM(DIKOBAHOTO XIMIYHOTO CKJIady, IO 3aJ0BOJIbHSIIOTH (Di310J0TIUHI MOTPEOH
JIIOJIMHU Y TIOBHOMY 00CSI31, @ TAKOXK MIJABUILYIOTh HYTPIEHTHY IIIJIBHICTD i1 palfioHny
3aranoM. [l BHpINIEHHS IIbOTO 3aBJaHHS BUKOPHCTOBYIOTH PO3PaxyHKH
HYTPIEHTHOI ~ aJ€KBaTHOCTI CKJaAy Ta 30aJaHCOBAHOCTI MOJIKOMIIOHEHTHUX
MPOJIYKTIB, SIKI BKJIFOYAIOTh PO3PAXyHOK 3arajlbHOTO XIMIYHOTO CKJIaay, XapyoBoi,
010JI0T1YHOT Ta €HEPTETUYHOI IIHHOCTI.

Jlna  mikBimamii  gedinmuTy OUIKIB  JOLUUIBHO PO3POOJSATH peHenTypu Ta
TEXHOJIOT1i HOBUX (DYHKIIIOHAJILHUX MPOAYKTIB KOMOIHOBAHOTO CKJIAMy, SIKi OYIyTh
BIJIPI3HATHCS 30aJaHCOBAaHUM TIJBUIEHUM BMICTOM OLUIKYy, HOTO TMOMIMIICHOIO
010JIOT1YHOIO I[IHHICTIO Ta PiBHEM 3acBOIOBaHOCTI. [Ipu BUOOpI CUPOBUHHHX JKEpen
JUTsl KOMOIHYBaHHS CUPOBUHM HEOOX1JHO BPaXxOBYBAaTH MPUHIIUIT B3aEMOKOMIICHCAITIT
HE3aMIHHUX aMIHOKHCIIOT: SIKIIO MEBHI aMIHOKHUCIOTH 3HAXOAAThCA y AEPIUUTI Y
0a30BOMY NPOAYKTI, TO X aMIHOKMCJIOTHUHM CKOp y 30aradyBayax Ma€e OyTd OUIbILINM
3a 100%. Skimo amMiHOKMCIOTH y XapyoOBId OCHOBI MICTSThCS y HAIJIUIIKOBUX
KUIBKOCTSIX y MOPIBHAHHI 3 €TAJIOHHUM OUIKOM, TO Oa)kaHo, 100 y 30aradyBaudax ix
aMIHOKHCIIOTHUH ckop OyB MeHIMM 3a 100%. XapdoBa ocHOBa 1 30aradyyBadl MarOTh
100pe MOoeIHYBATUCS 32 OPTAHOJICTITHYHIMHU MTOKa3HUKAMH.

BucHoBkm.

Takum unHOM, nedimuT OUIKY y pallioHax XapuyyBaHHS HACEJICHHS BUKJIMKAE
Cepio3HI po3yianu y craHi 3710poB’s. Jig iX nmpodilakTUKK AOLUIBHO PO3POOIATH
TEXHOJIOT1i JOCTYITHUX 3a BapTICTIO KOMOIHOBAHMX MPOAYKTIB 31 30ajJaHCOBAHUM
OTKOBUM CKJIQJOM, SIKI OyJayTh TIPYHTYBaTHUCS Ha BHKOPHCTAaHHI HETPAIUIIMHUX
JoKepen OUIKY Ta BIAPI3HATHUCS IiIBUIICHOIO KUTBKICTIO 1 MOIMIIIEHOIO SKICTIO OUIKY.
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Abstract. The paper considers the state of providing the population of Ukraine with protein
rations. The main causes of protein deficiency in nutrition, external signs and manifestations of
such conditions are noted. Modern approaches to solving the problem of protein deficiency are
analyzed. It is shown that one of the effective ways to solve the problem is the design of recipes and
the development of methods for the production of functional and healthy food products with a high
protein content and improved biological value.

Key words: protein, diet, protein deficiency, design of food products recipes, functional food
product.

Cratts Bignpasnena: 20.08.2023 p.
© Crenenko H.O.

ISSN 2567-5273 45 www.moderntechno.de



Modern engineering and innovative technologies Issue 28 / Part 1 (NG

http://www.moderntechno.de/index.php/meit/article/view/meit28-01-030
DOI: 10.30890/2567-5273.2023-28-01-030

YK 614.9:578. 62:613, 289:613,267.5
THE USE OF FOOD ADDITIVES AND INGREDIENTS IN THE

PRODUCTION OF CANNED MEAT AND VEGETABLE PRODUCTS
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Abstract. The use of fiber in canned meat and vegetable products, especially when using fatty
raw materials, improves organoleptic characteristics, i.e. reduces the taste of fat, and also
significantly reduces the cost of finished products. Vegetable fibers are used as a functional
ingredient to improve the structure, reduce rejects, and significantly reduce the calorie content of
the product. The addition of just 2% of dietary fiber significantly increases the water binding rate in
the food system. Dietary fiber opens up opportunities to preserve traditional recipes and
technologies while maintaining the stable quality of the finished product with reduced calories and
not using food additives with the E index. Modern technologies widely use structural
polysaccharides of brown seaweed - alginates, which are also representatives of dietary fiber,
however, in addition to prebiotic properties, they are able to bind and remove strontium and cesium
radionuclides from the body, i.e., have a pronounced radioprotective effect.

Key words: dietary fiber, water binding, canned meat and vegetable products, caloric
content, body, antioxidants.

In recent years, the human diet has been characterized by a lack of consumption
of coarse-fiber plant foods, the so-called dietary fiber. Dietary fiber affects the
metabolism of lipids, carbohydrates, amino acids, proteins, and minerals, regulating
human health. They remove harmful substances from the body, including toxic
elements, nitrates, nitrites, pesticides, phenols, etc. Dietary fibers are used to add
ballast substances to the human diet that improve digestion, enhance the taste of the
product, promote the binding of moisture and fat, create a certain structure of the

finished product, and improve the consistency [2 ].
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The use of fiber in canned meat and vegetable products, especially when using
fatty raw materials, improves organoleptic characteristics, i.e. reduces the taste of fat,
and significantly reduces the cost of finished products. Vegetable fibers are used as a
functional ingredient to improve the structure, reduce rejects, and significantly reduce
the caloric content of the product.

It has also been proven [4 ] that dietary fiber is a real gastrointestinal tract
cleanser. Fiber improves digestion, improves intestinal motility, reduces cholesterol,
lowers blood glucose levels, which in turn significantly reduces the risk of
atherosclerosis and hypertension, diabetes mellitus and colon cancer. Regular
consumption of dietary fiber stabilizes metabolism. For example, the daily intake of
dietary fiber for an adult is 25-40 g per day. In case of active lifestyle, physical labor,
sports, it is recommended to increase the dose of fiber. The FAO/WHO
recommended daily intake of dietary fiber is 25-30 g per day [5 ].

According to nutritionists' recommendations, fiber intake is achieved by eating
1.5 kg of fruits and vegetables per day. However, since not everyone can do this, it is
recommended to use foods that contain dietary fiber and eat more nuts, prunes, and
bran. It should also be remembered that abusing foods rich in fiber is dangerous for
health, as it can lead to unpleasant consequences (bloating, flatulence) [7 ].

Based on knowledge in the field of physiological norms of the needs of people
of different ages, scientifically based recommendations for the composition and
quality of canned meat and vegetable products using a variety of dietary fibers, their
content ranging from 45 - 55 %.

Dietary fibers are divided into soluble and insoluble: plant polysaccharides, in
particular inulin and pectin; seaweed polysaccharides, namely agarides, carrageenans
and alginates; and polysaccharides of microbial origin, such as gums. The main
functional properties of dietary fibers are high water-binding and water-holding
capacity - from 1:3 to 1:7; reduced moisture migration into the product; thickener;
stabilizer; thermal stability, neutral taste and odor.

The main functional feature of soy fiber is its high moisture- and fat-binding
capacity. Since fiber fibers have a capillary structure, water is retained not only by
their surface but also inside the capillary channels, resulting in evenly distributed
moisture and firmly retained in the present three-dimensional framework, improving
the structure of the finished product.

The addition of just 2 % dietary fiber significantly increases the water-binding
capacity of the food system. As the liquid is transported into the cellulose fiber core
via capillaries, the consistency is not adversely affected and thus product stability is
ensured. Unlike most other water-absorbing agents, cellulose is insoluble in water
and fat, which allows for good water binding while improving consistency. Today,
both foreign and domestic manufacturers of dietary fiber are represented in Ukraine.

Functional and technological properties of this type of soy fiber include high
moisture absorption and fat emulsifying ability; inertness to any recipe ingredients
and thermal stability; enhancing the effect of emulsifiers, proteins, hydrocolloids;
strong retention and uniform distribution of moisture and fat throughout the product
structure; stabilization of the texture, shape-holding and strength properties of the
product; protection against moisture loss during storage; extension of shelf life,
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preservation of freshness and microbiological stability of products by reducing the
water activity index; enrichment of food with ballast substances.

Table. - Content of fiber, pectin and dietary fiber in products
semi-finished products

Dietary fiber
Fiber, edible | edible part
Product part % Pectin, % total, % dry | soluble, % dry
matter matter

Wheat bran 43,6 2.9 52,3 3,0
Wheat 2,4 0,2 14,4 43
Rye 1,9 0,6 14,9 2,3
Corn 2,1 0,6 11,6 1,5
Oats 10,7 3,0 11,8 1,8
Dry peas 5,7 1,3 23,4 4,9
Soybeans 4,3 0,2 37,6 8,2
Beans 3,9 0,2 34,5 5.8
Buckwheat groats 1,1 1,2 4,7 0,6
Millet 0,7 0,6 4,7 0,4
Rice 0,4 0,1 2,6 0,3
White cabbage 0,7 0,6 39,5 9,3
Potatoes 1,0 0,5 16,5 6,7

AlmaFiber 60 soy fibers bind water and fat well and quickly, retain them, and
improve the structure of finished canned meat and vegetable products.

The use of soy protein fiber in the production of meat products does not require
additional complex operations for its preparation and does not change the traditional
production process. Dietary fiber opens up opportunities to preserve traditional
recipes and technologies while maintaining the stable quality of the finished product
with reduced calories and not using food additives with the E index.

Soy fiber, a product containing at least 80% edible dietary fiber and 20% crude
protein, combines the benefits of soy proteins, which are closest in amino acid
composition to muscle proteins, and dietary fiber, a unique new generation
ingredient.

Consumption of natural food products derived from plant materials that have
therapeutic and prophylactic properties, including radioprotective effects, is
promising and relevant today. Despite the rather large number of different substances
with radioprotective effects, their use for the production of food products is limited,
mostly they are used in the production of food industry products.
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Therefore, it was concluded that it 1s advisable to conduct studies of the use of
dietary supplements with radioprotective effects, namely elamine, calendula
cryopowder and wheat germ in the production of bakery products that could
potentially have radioprotective properties [6,7 ].

The radioprotective effect of dietary supplements of elamine, calendula
cryopowder and wheat germ is explained by the high content of micro- and
macronutrients, vitamins, essential amino acids and other biologically active
components, and elamine is also due to the high content of alginates, which have
been proven to absorb salts of heavy metals and radionuclides. In addition, alginates,
as dietary fiber, enhance intestinal motility.

In the production of modern meat products, it is important to reduce fat content
and replace saturated fats with mono- and polyunsaturated fatty acids (o-3 and ®-6).
Partial replacement of fat with soluble and insoluble ballast substances is practiced,
the use of which has a positive effect on intestinal function and digestion.

Numerous studies have shown the relevance of the use of dietary fiber for the
formation of specified structural and mechanical characteristics, organoleptic
characteristics, prolongation of shelf life of meat products with a guarantee of their
quality (including in the "freeze-thaw" cycle), and the provision of therapeutic and
preventive properties [2, ].

Modern technologies widely use structural polysaccharides of brown seaweed -
alginates, which are also representatives of dietary fiber, however, in addition to
prebiotic properties, they are able to bind and remove strontium and cesium
radionuclides from the body, i.e., have a pronounced radioprotective effect. [ 1].

Hydrobionts are relevant natural ingredients for the enrichment of meat products
with an organic form of iodine [1, 3]. The therapeutic and prophylactic properties of
kelp are known due to its high iodine content, 95% of which is in the form of organic
compounds.

One of the most important components in the production of canned food is
water, which affects many quality characteristics of meat and meat products during
processing and storage. The salt composition of water is important and is regulated
by standards. The use of water with an increased concentration of Ca2+, Mg2+,
Mn2+, Fe2+ ions in technological processes can negatively affect the organoleptic
evaluation (consistency, juiciness, color) and yield of the finished product [5 ].

Water and aqueous solutions that have undergone special treatment in a
metastable state are called activated water (AW). Based on the results of laboratory
studies of the process of obtaining activated water, an electroactivation water plant
was developed. It can produce two activated solutions: an anolyte (pH 2.0...3.5) and a
catholyte (pH 10.0...12.0) [7 ].

The use of innovative approaches, electrophysical and reagent-free methods of
water or its solutions and liquid food systems treatment opens up opportunities for
improving and reducing technological processes, improving product quality, and
leads to the creation of advanced and competitive technologies that meet the concept
of state policy in the field of healthy nutrition [ 3].

Numerous studies by scientists and producers today are devoted to the use of
pulses in canning. Legume dishes are not inferior to cereals in terms of calories, and
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even surpass them in terms of protein content (23%). However, it is known that
legume proteins contain few amino acids, so combining them with meat raw
materials is quite relevant. Legume dishes are rich in mineral salts, vitamins B, PP,
and carotene. In terms of its composition, legume protein differs from most other
vegetable proteins in its high mesine content.

Legumes contain 26-60% carbohydrates. Chickpea carbohydrates are
represented by pectin, starch, mono- and poly-saccharides, in particular
oligosaccharides, sucrose galactosides and galactomannose. Proteins of pulses are
complete, balanced in terms of essential amino acids and are characterized by a high
proportion of lysine and leucine. Chickpea seeds contain 8% fat, which is dominated
by linolenic and oleic acids. Chickpea proteins are highly soluble in water (up to
62%) and are similar to animal proteins. Chickpea grain contains up to 30% protein,
5% fat, 48-56% nitrogen-free extractives, up to 5% fiber, and a number of vitamins
(vitamin A - 0.19 mg, B - 0.29 mg, BI - 0.51 mg, B6 - 0.55 mg, C - 3.87 mg, PP -
2.25 mg per 100 g of grain).

It is known that chickpeas help dissolve stones in the gallbladder and urinary
bladder, open blockages in the liver and spleen, fuse bones after fractures, strengthen
weakened lung function, eliminate colds and bronchial diseases, and help prevent
pleurisy, the first stage of tuberculosis.

Insoluble chickpea fibers help cleanse the intestines of toxins, preventing the
development of putrefactive processes and the growth of harmful bacteria, and
provide easy bowel movements. The beneficial properties of chickpeas as a good
source of antioxidants are also manifested in ensuring the health of the cardiovascular
system. Its regular consumption reduces the risk of coronary heart disease by 15%,
improves its functioning, and significantly strengthens the walls of blood vessels.

Products that contain a vegetable component in the form of chickpeas have a
high moisture retention capacity, which has a positive effect on the product yield and
its juiciness. The peculiarity of such technologies is the combination of proteins of
plant and animal origin, which alone do not meet the formula for a balanced diet.
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Anomayia. BukopucmaHnus KUIMKOBUHU 8 M'SICO-POCTUHHUX KOHCEPBAx, 0cobIU8o npu
BUKOPUCMAHHI  JHCUPHOT CUPOBUHU, NOKPAWYE OP2AHONENMUYHI NOKAZHUKUY, MOOMO 3MeHULye
NPUCMAK HCUPHOCTI, A MAKOINC 3HAYHO ZHUICYE cODIsapmicmb 20mosux supoo6is. Pociunni 6010KHa
BUKOPUCMOBYIOMbCSL 8 AKOCMI  (YHKYIOHANbHO20 —[HepedieHma, W0 O00360J5€ NOJINUUMU
CmMpyKmypy, SHUUMU opakx, 3HAYHO SMEeHWUmu KanopiuHicms npooyKmy.
Jlooasanmus eécvoco 2 % xapuosux 60J10KOH 3HAUHO NIOBUULYE NOKASHUK 800038 '83)Y8AHHS 8 XAPUO8ili
cucmemi. Xapuogi B0JOKHA BIOKPUBAIOMb MONCIUBOCII 30epecmu  MpaouyitiHi peyenmypu,
MexHoN02i npu cmabilbHill AKOCMI 20M06020 NPOOYKMY 31 3HUNCEHON KAIOPIUHICMIO | He
BUKOPUCIOBYB8AMU  XAPY0B8UX 000a60K 3 iHOekcom «E». B cyuacnux mexHonoziax wupoko
BUKOPUCMOBYIOMb CMPYKMYPHI NOAICaxapuou Oypux MOPCbKUX 8000pocmell — albliHamu, SKi
MAaKodc  AGNAIOMbCA  NPeOCMABHUKAMU — XAPYOBUX  B0JOKOH, OOHAK, KpIM  NpebdiomudHux
eracmueocmeti, 60HU 30aMHI 38 ’A3y8amu mMa 6UBOOUMU 3 OP2AHIZMY PAOIOHYKIIOU CMPOHYIIO |
yeziro, moomo, Marvme BUPANCEHY PAdioNPOMeKmopHY Oiro.

Knwuoei cnoea: xapuosi 60710KHA, 800038'A3y6aHHA,  M'ACO-POCIUHHI  KOHCEp8U,
KanopiuHicmy,0p2aHizm, AHMUOKCUOAHMU.
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Abstract. The analysis of literary sources showed that the creation of products with reduced
glycemic load and functional properties are new ways of improving the technologies of ice cream
and frozen desserts. It has been proven that lowering the glycemic index is possible by replacing
sugar with fructose or other sugar substitutes. Provision of functional (prebiotic) properties is
expedient to be carried out at the expense of the introduction of lactulose. It has been proven that
the rational formulation of the mixture from the point of view of the properties of the obtained semi-
finished product should be considered formulations based on serum with the content of lactulose
1%, fructose 11%, stabilizer 0.4%, dry milk 8%. The optimal pasteurization process for the semi-
finished product was determined - at a temperature of 80..82°C for (5.8...6.2)x60"s. A
technological scheme for obtaining a semi-finished product for frozen desserts based on whey with
lactulose, fructose, stabilizer was developed. A set of data characterizing the quality of the
developed semi-finished product was obtained, and its high nutritional and biological value was
proven. Modes and terms of storage of semi-finished products are substantiated: temperature -
4...6°C, no more than 3 months, in unsealed form — no more than 48 hours.

Key words: semi-finished product, frozen desserts, prebiotic, fructose, lactulose, cheese whey.

Introduction.

Production of ice cream and frozen desserts is one of the most promising
segments of the dairy industry. Ice cream is an affordable complete food product with
high digestibility and a valuable source of important functional nutrients. The
technologies of frozen dessert products allow adding additives that play the role of
functional and technological components to their composition. This makes it possible
to expand the range of targeted products for various types of food, taking into account
age, individual needs, national and social requests [1].

The analysis of modern nutrition shows its inconsistency with the requirements
of nutrition due to insufficient consumption of proteins, minerals, vitamins and an
overload of saturated fats and easily digestible carbohydrates. The modern diet needs
to improve the recipes of frozen products according to priority directions: increasing
the content of functional ingredients (sulfur-containing amino acids, dietary fibers)
against the background of reducing the content of fatty components and reducing the
sugar content. The modern approach to the creation of food products is definitely
related to the use of the concept of glycemic indices and glycemic load [2].

It 1s the presence of simple sugars in ice cream that determines its high glycemic
index, which forces consumers to significantly limit its consumption, and patients
with diabetes, cardiovascular diseases or obesity to exclude ice cream from their diets
altogether. Solving this problem is possible in two ways: making unsweetened ice
cream or using sweeteners or fructose instead of sugar [3]. By the way, unsweetened
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ice cream is extremely popular in European countries and in Japan, where they make
ice cream with the flavors of meat, seafood (shrimp, octopus, cuttlefish), seaweed,
beer, as well as vegetable ice cream — tomato, pumpkin, carrot, garlic, onion,
cucumber with spicy herbs, beet, potato, etc. However, such ice cream is not popular
in Ukraine and is not produced by any manufacturer. Ukrainians perceive ice cream
exclusively as a dessert. Therefore, today the problem of lowering the glycemic index
of ice cream can only be solved by using sweeteners or fructose [4]. Thus, the
scientific and practical task of creating a new generation of frozen desserts with
reduced glycemic load, enriched with functional ingredients, is relevant and timely.

The purpose of this work is the scientific substantiation and development of the
semi-finished product technology for frozen desserts based on whey with lactulose
and fructose.

In accordance with the set goal, the following tasks were to be solved:

e determine the rational ratio of components in the semi-finished product;

e to study the complex of physico-chemical and technological properties,

nutritional and biological value of the semi-finished product;

e draw up regulatory documentation, determine its consumer characteristics and

main areas of use in the production of culinary products;

e to develop recipes and technologies of ice cream and dessert products.

Main text.

Today, the food industry is rapidly developing new product platforms and
bringing new product categories to the market. The main goal of this activity is the
economic growth of economic entities, therefore, most types of food products contain
a large number of food additives that create the identical natural structure, taste, color
of the product, etc. But the majority of food additives have either a synthetic origin or
are subjected to deep physico-chemical influence during production, which
determines their harmful effect on human health.

In the segment of frozen dessert products, the distinguishing feature of which is
the multi-stage production process and the need to use special equipment, all modern
technologies involve the use of foam and structure-forming food additives for the
formation of a whipped and stable structure [5].

Experts in the dairy industry note that the direction of creating low-calorie ice
cream through the use of vegetable fat substitutes is quite developed, however,
numerous medical studies have proven the harm of such products to health, so more
and more consumers refuse such a dessert and prefer more healthy products.
However, unlike the countries of Europe, America and Asia, this segment of the
frozen products market is unfilled in Ukraine. Therefore, technologists face the
urgent problem of developing new technologies and adjusting the recipe composition
of ice cream and frozen desserts in order to increase the content of protein and dietary
fiber [6] against the background of reducing the amount of fat and sugar [7].

A promising way to solve this problem is to use low-fat dairy secondary raw
materials as a basis for ice cream, such as casein, whey, sour milk cheese, low-fat
goat milk, concentrated milk protein, etc. [8].

One of the ways to increase the dietary fiber content is the use of vegetable
(pumpkin, carrot, tomato), fruit (apple, quince, etc.) and berry purees as a filler for
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dairy products or as a base for ice cream [9]. At the same time, the researchers note
that due to the content of pectin substances and fiber, fruit and berry and vegetable
purees play the role of a moisture-retaining and emulsifying component in food
systems, and the presence of easily digestible sugars (mainly fructose and glucose)
allow to exclude or limit the amount of sugar [10].

A new approach to the use of unused natural properties of raw materials can
make it possible to maximize their functional properties, which will increase the
economic efficiency of technologies by reducing the use of food additives and sugar,
as well as increase the nutritional and biological value of finished products.

The analysis of the diet of Ukrainian citizens shows its non-compliance with the
requirements of nutrition due to insufficient consumption of proteins, minerals,
vitamins and an overload of simple carbohydrates. The modern diet requires
improvement in the production of products in priority directions: functional and low-
fat food products, with reduced sugar content or without sugar and with a low
glycemic index [11]. The assortment of ice cream with sugar substitutes in Ukraine is
insignificant, production volumes are limited to the production of ice cream with
xylitol and sorbitol. The modern approach to the creation of food products is
connected, in particular, with the use of the concept of glycemic indices and glycemic
load.

Consumer demand for healthier products is driving down the sugar content in
dairy products. Sugar plays an important role in ice cream not only for flavor, but
also for texture, color and viscosity. There are natural and artificial sweeteners
designed to reduce sugar levels [12]. However, there is little information on the effect
of high-intensity sweeteners and fat substitutes on the perception of sensory
properties of ice cream [13].

In recent years, in many scientific works of Ukrainian and foreign scientists
(A.M. Dorohovych, V.F. Dotsenko, N.A. Didukh, D. Richarda), considerable
attention has been paid to the production of food products with sugar substitutes.

It is proposed to solve the problem of reducing the glycemic index of ice cream
by using sugar substitutes (stevia, lactite, sorbitol, aspartame) [14] and fructose [15].

The technology of ice cream with fructose, prebiotic and sour milk cheese was
developed, which ensure the production of high-quality ice cream with reduced
glycemia and improved nutritional and biological value [16]. It was found that the
introduction of sugar substitutes — fructose and sorbitol into ice cream increases the
content of bound moisture by 4.2%, which improves the structure and consistency of
ice cream and reduces the glycemic index of the finished product by 8.75%.

At the current stage, many researchers will develop ice cream with prebiotics
(usually inulin or other non-starch oligosaccharides) [17] or probiotics [18, 19].

The effect of adding probiotics on the quality indicators of ice cream was
studied [20]. According to the authors, the whipped texture of ice cream was found to
improve the gastrointestinal tolerance of probiotics compared to natural yogurts and
fruit yogurts, as evidenced by an in vitro stomach survival study of probiotics (B.
animalis). In addition, it was determined that the addition of B. animalis decreased
the pH, but did not affect the physicochemical properties and melting of ice cream,
and obtained good sensory evaluations and satisfactory probiotic viability [21].
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Currently, a promising direction is the use of dairy processing products in the
production of ice cream — buttermilk, whey, sour milk cheese, yogurt [22, 23], which
is expedient from the point of view of manufacturability, high nutritional value, and
rational use of by-products of dairy production.

Considering the above, it can be concluded that dairy technologists are
conducting quite intensive scientific work to find new ways to improve recipes and
technologies of ice cream and frozen desserts in the direction of creating products
with a reduced glycemic index. Thus, the scientific substantiation and development of
the technology of frozen dessert products with a low glycemic index based on low-fat
dairy raw materials is relevant today.

The further aim of our work was to study the effect of different concentrations
of stabilizer and fructose on the foaming ability and foam stability of the control and
whey-based mixture. To do this, a certain amount of stabilizer and fructose was
measured, introduced into the serum and the mixture was mixed until the stabilizer
was completely dissolved. In a water bath, the system was brought to a temperature
of 70...75°C and held for (10...15):60 s'. Cooled to room temperature. Model
mixtures based on whey with a fructose content of 10-12% and a stabilizer content of
0.1...0.6% were subject to research. The study of the foaming ability and foam
stability of the samples was carried out according to the methods described in section
2. The results of the studies are presented in fig. 1-3.
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Figure 1 — Foaming capacity (FC) and foam stability (FS) of control (1) and
mixtures based on serum with a stabilizer content of 0.2; 0.4; 0.5 and 0.6% with
a fructose content of 10%.

The analysis of the obtained results allows us to draw the following
conclusions. With an increase in the concentration of the stabilizer in the system, its
foaming ability first increases to a maximum value, and then gradually decreases.
This regularity is characteristic of all nonionic surface-active substances, which, in
our opinion, can be explained as follows.
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Figure 2 — Foaming capacity (FC) and foam stability (FS) of control (1) and
mixtures based on serum with a stabilizer content of 0.2; 0.4; 0.5 and 0.6% with
a fructose content of 11%.
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Figure 3 — Foaming capacity (FC) and foam stability (FS) of control (1) and
mixtures based on serum with a stabilizer content of 0.2; 0.4; 0.5 and 0.6% with
a fructose content of 12%.

In the stabilizer concentration range of 0.4%, the foaming ability increases and
reaches maximum values. This interval corresponds to the critical concentration of
micelle formation, at which the formation of an adsorption layer with maximum
mechanical strength is completed, which prevents the coalescence of bubbles of the
gaseous dispersion phase. The decrease in the critical concentration of micelle
formation is explained by the presence of a synergistic effect during the interaction of
the stabilizer we have chosen with milk protein, the amount of which increases with
the increase in the concentration factor.
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A further increase in the concentration of the stabilizer (0.6%) above the
critical concentration of micelle formation leads to the fact that the rate of diffusion
of molecules to the surface layer decreases due to the increase in the micellar
concentration of the components of the stabilization system. At the same time, the
surface tension of the mixture practically does not change, and the foaming ability
gradually decreases. Thus, the most rational formulation of the mixture should be
considered formulations based on serum with a fructose content of 11.0%, stabilizer
0.4.

Based on a series of preliminary studies, a basic technological scheme for the
production of semi-finished products for frozen desserts was developed (fig. 4).
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Figure 4 — Basic technological diagram of a semi-finished product
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The semi-finished product technology substantiated in the previous sections is
low-waste, resource-saving and easy to implement. The production of the developed
semi-finished product can be carried out both at the enterprises of the dairy industry
and at the enterprises of the restaurant industry. However, since the main raw
material of the developed semi-finished product is inexpensive whey, its
transportation from dairy plants to restaurant enterprises can significantly increase the
cost of the semi-finished product. In connection with this, it is advisable to produce
the developed product at dairy plants, and then use it as a semi-finished product with
a high degree of readiness at restaurant enterprises.

During the study of the process of freezing desserts from a semi-finished
product, as well as those made according to traditional technology (a control sample),
it was found that during the preparation of soft ice cream based on a semi-finished
product, it is rational to carry out the freezing process for (6...7)-60's. The obtained
data were used during the development of a technological scheme for the preparation
of soft ice cream and frozen desserts based on semi-finished products (Fig. 5).
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Figure 5 — Schematic diagram of the production of frozen desserts
from semi-finished product

ISSN 2567-5273 58 www.moderntechno.de



Al
Modern engineering and innovative technologies Issue 28 / Part 1 fj;{.

Summary and conclusions.

The analysis of literary sources showed that the creation of products with
reduced glycemic load and functional properties are new ways of improving the
technologies of ice cream and frozen desserts. It has been proven that lowering the
glycemic index is possible by replacing sugar with fructose or other sugar substitutes.

Provision of functional (prebiotic) properties is expedient to be carried out at the
expense of the introduction of lactulose. It has been proven that the rational
formulation of the mixture from the point of view of the properties of the obtained
semi-finished product should be considered formulations based on serum with the
content of lactulose 1%, fructose 11%, stabilizer 0.4%, dry milk 8%. The optimal
pasteurization process for the semi-finished product was determined — at a
temperature of 80...82°C for (5.8...6.2)x60!s.

The whipping ability was 70+1.8%, the ability to form stable foams was
80+2.0%.

A technological scheme for obtaining a semi-finished product for frozen desserts
based on whey with lactulose, fructose, stabilizer was developed. A set of data
characterizing the quality of the developed semi-finished product was obtained, and
its high nutritional and biological value was proven. Modes and terms of storage of
semi-finished products are substantiated: temperature -4...6°C, no more than 3
months, in unsealed form — no more than 48 hours.
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ALGORITHM AND SIMULATION OF ACCELERATED ANGULAR

MOVEMENT OF THE STEPPER MOTOR ROTOR
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G.E.Puhov Institute for modeling and energy engineering,
Kyiv, Naumova, 15, 03164

Abstract. Among the indicators of efficiency of electromechanical systems, the drive of which
is a stepper motor (SM), one of the main ones is smoothness of movement and reliability. These
indicators are significantly influenced by the acceleration/ deceleration modes of the SM rotor. The
work analyzes the most used acceleration/ deceleration modes, compares them and proposes new
ones.

Key words: acceleration, braking, S-curve, stepper motor

Introduction

A sudden change in acceleration (velocity) at the beginning and at the end of the
movement can cause shocks that can seriously affect the stability and accuracy of the
reproduction of the given movement mode. These sudden overloads can also affect
the service life of the mechanical system elements. In order to eliminate these
undesirable consequences and increase the reliability of operation, various
acceleration/ deceleration algorithms of the drive of electromechanical systems are
usually used. These algorithms are known as S-shaped curves and can be described
by various mathematical relationships, the graphical representation of which is
similar to the shape of the letter S.

Traditional types of acceleration/braking

The reason for the limitation of the starting speed of the stepper motor is the
inertial properties of the SM rotor and the limitation in the magnitude of the
electromechanical moment. However, for practical tasks, an increase in rotor rotation
speeds is required, for example, for tasks of rapid positioning of the carriage of an
electromechanical system. To solve this problem, the following algorithm is used:
start the movement from a low speed; then increase the speed to the desired value;
movement at a constant speed; reducing the speed to zero. The use of acceleration/
deceleration algorithms allows you to achieve high rotation speeds and move to a
given position in the shortest possible time interval. The speed change parameters
during acceleration/braking depends on the inertia of the mechanical system: with the
increase of inertia, the acceleration of the rotation of the SM rotor should be reduced.

The simplest method of acceleration/ deceleration is a linear change of speed in
the areas of acceleration and braking (Fig.1). This is the so-called trapezoidal type of
acceleration/deceleration formation [1].

The entire time range occupied by the movement for the given example consists
of three segments: 1 — acceleration (0 — ¢1), 2 — uniform movement (¢1 - £2), 3 —
braking (2 — £3). Acceleration and braking is provided by a linear change in angular
velocity. Despite the simplicity of calculations, this method of implementation of
acceleration/ deceleration has a significant drawback associated with the
instantaneous change of acceleration at the moments of time 10 = 0, t1 =5, 2 = 15
and 3 = 20 s. In electromechanical systems using stepper motors, at times of sudden
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changes in acceleration values, loss of control is possible due to the fact that the SM
does not have time to process the commands in time.
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Another way of implementing acceleration/ deceleration uses exponential
dependence (Fig. 2). At the acceleration interval, the angular velocity is described by
the expression:

w = wy (1—e™*%), (D

where ® corresponds to a fixed value of the angular velocity (time interval: ¢1 — 12);
A is a time constant that determines the shape of the curve. In the braking section (72
—13), the speed is described by another equation:

© = w, (e @)

Another formula describing the third section of movement - braking is proposed
in [2]. This third segment was the parabola with a smooth transition point. According
to the comparison with the S-curve acceleration in the aspects of speed, acceleration,
angular displacement, and number of steps, the proposed acceleration curve reduced
accelerating time.

As for the trapezoidal type, the dependence graph for acceleration (Fig. 2,a) has
breaks at the initial moment of time and ¢2 = 15s. The graph for the angular velocity
(Fig. 2,b) also changes sharply at the time 72.

In order to eliminate the shortcomings of the above traditional methods of
implementation of acceleration/ deceleration, in [3] a "flexible S-curve method" of
implementation of acceleration/ deceleration is proposed. The main idea was that the
speed curve is represented in the form of a cubic polynomial function of the
following form:
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w(a) = (a, + 2a,a + 3a;a” + 4a,a?) /t,

wherea =t/t,; t, — time required for acceleration/ deceleration.
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Fig. 2. Diagrams of the exponential type of acceleration/ deceleration.

The acceleration/ deceleration equation is obtained by time differentiation of
equation (3) and corresponds to an equation of the quadratic type. A graphic
representation of a typical dependence of acceleration/ deceleration is shown in Fig.
3,a in the form of two parabolas.
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Fig. 3. Diagrams of the polynomial type of acceleration/ deceleration.

The graph for acceleration has no breaks (the function is continuous), which,
according to the authors, significantly improves the stability of the system. The graph
of the speed change has a clearly emphasized S-likeness (Fig. 3,b). But the graph of
the derivative of the acceleration over time is a “jerk” curve, it is not continuous. At
times 0, 5, 15, and 20, the function describing this curve has breaks. In [4], the
method for calculating seven acceleration/  deceleration intervals and the
corresponding speed values by numerical methods with the involvement of the
iteration method and the use of an additional parameter - the maximum jerk value
(acceleration time derivative) is considered. Due to the complexity of calculations for
parameter selection, the practical use of the method raises doubts.

Proposed new types of acceleration/ deceleration

Further improvement of the acceleration/ deceleration algorithm is related to the
search for such functions, the time derivatives of which would not have
discontinuities, that is, would be smooth. Among them, the following functions were
considered:
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F(x) = 1/ch?(x) (4)
F(x) =e®™") (%)
F(x) =1—cos (x) (6)

In the presented work, it is proposed to use trigonometric functions that are
infinitely differentiable, continuous and simply calculated. (6) was chosen as the
simplest for calculations and application. Moving from one position to another
consists of three sections: acceleration L1, uniform movement L2 and deceleration to
zero speed L3. The simplest case is considered, when the acceleration time is equal to
the braking time ¢1 - 0= ¢3 - 2, and the corresponding displacements are equal to
each other. Fig. 4 shows graphs describing the dependences of acceleration (a) and
speed (b) for the cosine type of acceleration/ deceleration. The analysis of accelerated
movement according to equation (6) showed the following form of dependence for
movement:

Li(t,)=05+¢@=t] (7)

L(t,t;) =@ *t, *t, (8)

where is an acceleration amplitude.

To calculate the minimum time of moving from one position to another, we can
use the following sequence of actions:

1. We determine (experimentally or from operational documentation) the
maximum acceleration ¢, and the speed oy, of rotation of the rotor of the SM, taking
into account the inertia and load moment, in further calculations we use @¢= @./2;

2. From the equation for velocity w,,, = @, f;*(l — cos (2mx/tl))dx at the end

of acceleration/ deceleration, we calculate the time for acceleration (braking)
1= On/Po; )

3. According to the formula (7) we calculate L,, after L, should be subtracted the
distance 2* L;;

4. We divide the result obtained by the speed ®., and get the time of uniform
motion #;7,.

Thus, the minimum time required to move the distance L is:

tmin= (Lo - ®m?/ @0) ®m + 2 O/ @o= Lo/Ont 200/ (10)

The following situations are possible:

1 - L,<0,5*L, L, is the displacement of accelerated motion.

2 - L;=0,5*L,. The displacement will consist of acceleration and braking only.

3 - L>0,5*%L,. In this case, we set the displacement of accelerated motion and
braking L, equal to 0.5*L,. The new value of time ¢, found by formula (7) will be
less than for the previous cases. Therefore, the angular velocity achieved during this
time interval will be less than ,,. Its value can be found using relation (9).

The calculation algorithm for implementing the proposed type of acceleration/
deceleration is shown in Fig. 5. The main parameters taken into account in speed
(path) calculations are: Lo, o, and ¢,. First, the time t;= o,/ o required for
acceleration to the maximum speed w,, is calculated, then this value is used to
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calculate the distance (angle) by which L; will be moved. If 1,<0.5L, one branch of
the algorithm is used, otherwise - the second. In the first case, we find the section of
uniform movement L,= Ly-2*L; and the time required to overcome it t;»= L/®, and
the total time #=2¢+t;;. Then, knowing the three time intervals and using the
conditional operator, we calculate the value of the speed (denoted as y) according to
the corresponding equations. For the second branch, when L;>0.5L,, we calculate
the new value of the movement section with acceleration L;,=0.5L,, calculate the
corresponding time #,=(Ly/ @o)°°, then £,=t;, and #;=2¢;. Due to the absence of a
section of uniform movement, conditional operators are used only for two time
intervals.
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Fig. 4. Diagrams of the cosine type of acceleration/ deceleration.
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Fig. 5. Flow chart for speed calculations of cosine acceleration/ deceleration

type.
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To illustrate the operation of the algorithm described above, a Simulink model
(Fig. 6) was developed in the simulation programming environment
MatLaB/Simulink, which contains a MatLab Function block for implementing the
algorithm and auxiliary elements: a meter and fixator of a given displacement, a
displacement setter, an integrator, and a Scope block for display of simulation results.
The displacement setter is configured to cover all typical situations described in the
algorithm. The SM parameters are recorded in blocks with corresponding
designations (the maximum acceleration ¢, is marked in Fig. 6 through Fm).
Fixation of the displacement value L, of the displacement encoder occurs
synchronously with the leading edge of the pulse (Pulse control block). The
additional DIR output signal of the MatLab Function block takes into account the
sign or direction of the specified movement. After multiplying the two output signals,
we get a signal that reflects the change in the speed of movement over time.
Accordingly, the Integrator unit integrates this signal to obtain a signal that reflects
the time change of displacement. An important condition for the adequate operation
of the model is the synchronization of the transfer write signal and the completion of
the previous command: the L, write must occur only after the completion of the
previous move. The indicator of the completion of the movement can be equal to zero
of the speed signal (output of the product block).

Amplitude measurement unit
Angular —
displacement A o < U>Uz | A

setter — int —
!j“mu’i le
Pulse 180
control o
U<U/z wst Wm >
Wat y X % Scope
5 Fm fcn DIR -
s fF — Product  Integrator
ut if(ul > 0) Fm unction_
if(at 0)
VIBJ e ()21 L
gt

(}

Fig. 6. Simulink model of the cosine acceleration/ deceleration type.

Diagrams of changes over time of the main calculated initial parameters of the
model are shown in Fig. 7. The upper graph shows the step change in the value of the
given displacement and the reading pulses of these values for further calculations.

The value of the read displacement must not change during the duration of the
read pulse. The second graph shows the change in speed in accordance with the
algorithm described above. The bottom graph shows the change in displacement over
time, which corresponds to the time change in velocity shown in the previous graph.
The distance along the vertical axis between the horizontal sections of adjacent
sections, taking into account the sign, corresponds to the corresponding specified
displacement values.
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Fig. 7. Diagrams of changes in speed and displacement according to Simulink
model of the cosine type of acceleration/ deceleration.

Conclusions

An algorithm and software for cosine-type smooth acceleration/ deceleration
have been developed. A Simulink model was used to explain the operation of the
algorithm. Using this type of acceleration/ deceleration S-curve eliminates sudden
changes in speed and acceleration - jerks. This can improve the operational modes of
equipment where SM, DCs (and other controlled electric drives) are used. Unlike
known types of acceleration/deceleration, the proposed type has no discontinuities in
the time derivative of the angular acceleration. The proposed algorithm for forming a
new type of acceleration/ deceleration S-curve can be applied to implement "soft"
accelerated angular (linear) movement.
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Anomauia. Cmamms npuceésiuena aHaunizy KOHYENMyaibHOI cucmemu OyKCUPYBAHHSL
NOBIMPAHUX CYOEH WLIAXOM MONACIUBO20 6NPOBAONCEHHS OE3NIIOMHUX AepOOPOMHUX MALAYIE O/s
MAC08020 BUKOPUCMAHHA Yy 3a8aHmadxcenux aeponopmax ceimy. Ilokasano, wo HaOiuHi
aA6MoMamu306ani cucmemu OYKCUPYBAHHA NOGIMPAHUX CYOeH CHPUAMUMYMb  CYMMEBOMY
SMEHUIEHHIO  eMOYIUHO-(I3UYH020 HABAHMAMNCEHHS HA  AGLAYIUHUL NePCOHAN,  BUPIUEHHIO
EeKOHOMIYHUX MA eKONO2IYHUX BUKTUKIE CYUACHO20 AepOnopmy.

Knrwuoei cnoea: nosimpsine cyono, 0e3niiomuuil aepoopoMHuu msead, OVYKCUPYBAHHS,
JHOOUHO-MAWUHHULL THmMepetic, aepoopom, aeponopm, aiayiiHuii NepCcoHAl, A8MOMAMu308aHd
cucmema pyniHHa, A8MOHOMHA HABIeayis, MOOUDIKOBAHUU OE3600UNbHUL MALAY.

Beryn. Sk Bigomo, mpouec OykcupyBanHs moBiTpsHoro cyaHa (IIC) B
aeponopTax — I¢ WOro mepeMilleHHs MO MOBEPXHI1 aepoApOMY IMiJ JIE€K 3YyCHUIUIA
30BHILIHBOTO JKEpena, Y SKOCTI SIKOTO BUKOPUCTOBYIOThCS CIeliajbHI TPAaHCIOPTHI
3acobu — aepoapomHi Taraui (AT).

SIK110 TOBOPUTH PO JOLUUIBHICTH TAKOTO MPOIIECY, BOHA € I[IIIKOM OYEBUTHOIO —
1e 3a0e3nedyeHHs 0e3MeKH MepecyBaHHs MEPCOHATY aepOMNOPTY IO MEPOHY, EKOHOMIs
MOTOpPECYpPCY Ta MaJbHOTO aBlaJBUTYHIB, 3aXHUCT HABKOJIUIIIHHOTO CEPEOBHUINA BiJT
IyMy Ta 3a0pyIHEHb.

Bapto 3a3HaunTH, 1m0 OyKCHpyBaHHS Ma€ CYTTEBUH HEIOJIK — 30UIBIIYETHCS
yac nepeOyBanHs [1C Ha nepoHi, 1110 HETAaTUBHO BIUIMBA€E HA BEJIMYMHY KOMEPIIHHOT
IIBUJKOCTI aBlal[iliHUX TEpPEeBE3EHb, SIKA € OCHOBHUM MOKa3HUKOM €(EKTUBHOCTI
BUKOPUCTAHHSA aBiallliHOT TEXHIKH.

Otrxe, mnpomec OykcupyBanHs IIC Ha aepoapomax TIOBUHEH OyTH
KOPOTKOYACHUM 3 MIHIMAQJIbHUM BIUIMBOM Ha OCHOBHI THapameTpu eGeKTHBHOCTI
KOMEPIINHUX aBlallifHUX TIepeBe3eHb [1].

Ha ceorognimHiii neHb B aepomoprax peanizyeThCsi ACKIIbKA MPUHIIUIIOBO
BIJIMIHHMX OJIMH BiJ OJHOTO croco0iB OykcupyBaHHs [IC, KOpOTKHI KpPUTHYHMIA
aHami3 SKUX CnpoOyeMO TPOBECTH HA IMOYATKy CTAaTTi, TUM CaMHM HaJar04u
MIATPYHTS JUIsl OI[IHKU JOILUIBHOCTI BIPOBAKEHHSI OE3MUIOTHUX aepPOJAPOMHUX
TaraviB (BAT).

OcHoBHmii Tekcr. OCHOBHMH, TpaguuidHuii cnocid OykcupyBaHHs [IC
noB’si3aHuil 3 BUKOpUCTaHHSAM AT pi3HOMaHITHOI KOHCTpyKIii. Lle MoxyTh OyTH
TAradli 3 OyKCHpyBaJbHUM OOJaJHAHHSAM (Tak 3BaHl, BOJWJIbHI), 3 MOJKJIMUBICTIO
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nigiimaty 1IC 3a nmepenHio (OCHOBHY) CTiMKy mmiaci Ta (ikcyBaTu i Ha muiatdopmi
(6e3BoAMIIbHI, 3 BUKOPHUCTAaHHSM MacH JliTaka) ab0 3 MOXJIMBICTIO TIEpeIaBaTH
KPYTHUM MOMEHT BiJ NMPUBIJHUX POJMKIB Ha CAMOMY TsAradl 10 MHEBMATHKIB IIaci
[1C (3 dpukIiiiHOIO MTepeaavecto).

3BUYaiiHO, BCl MepepaxoBaHl BapiaHTHU peani3alii BHILIE3a3HAUYEHOTO CIOCO0Yy
oykcupyBanus [1C nmepen0avaroTh 3alydeHHS A0 JaHOTO TEXHOJOTIYHOIO MPOLECY
17101 TPYTIH MEPCOHAITY aepOIopTy a00 XCHJTIHTOBUX KOMIaHIH.

Taxuit mporiec Mae psii BAroMHUX MepeBar: BiH BUMara€ HeBEJIUKHUX JIOTiCTUIHUX
Yyl ONEpaliiiHUX 3MIH y TOTOYHUX OMEpalisX aeponopry; BOJIi-ONepaTopH,
aBIaTEXHIKH, CylepBaii3epu MpONIUIMA BIAMOBIHE HABYAHHS, CTAXXyBaHHS TOILIO, 1 1X
MOXHa JIOCTaTHbO IIBUAKO BBOJAWTH Yy TIPOIEC BHUKOHAHHS TOBHOI[IHHUX
TEXHOJIOTTYHUX onepauii 3 Oykcupysanus [1C [2].

HasBHicTp Takoi OyKCHUpYBaJIbHOI Opuragd HTPU3BOAUTH A0 3MEHIICHHS
po00YOro HaBaHTAKEHHS HA JILOTHUN EKITMax, SKU MOKe 3 OUTBIIO e(PEeKTUBHICTIO
30CEPEAUTHCh HA IHINIUX TMEPEANONITHUX isiX, TaKUX SK MPOTPIBaHHS JBUTYHA,
nepeBipka Oe3meku Tomo. KpiM TOro, CyTT€BO 3pOCTa€ BIPOTIAHICTH OLIBII
0e3MeYHOro MPOXOJDKEHHS Ipolecy OyKcHpyBaHHS 3 TMO3ULINM Kpauioi ioro
Bi3yamzarii sk 3 6opty IIC, Tak 1 3 mepony. Hemomikom Takoro crnocody € meBHa
CKJIAJIHICTh OIepalii y BHUIVISAI HEOOXITHOCTI JOAATKOBOI KOOPAMHAINT MiX
MEPCOHAJIOM, 3aJisTHUM Y JlaHii TEXHOJOrii. 30KpeMa, I KOOpAMHAIll moTpiOHa
MOCTIHA TOJ0COBAa KOMYHiKaiis. fIK 3a3Ha4€HO B psifl JAOCHIKEeHb [3], rojiocoBe
CHIJIKYBaHHA Hee(EeKTUBHE SIK 3aci0 KOOpJAMHALli Yepe3 34aTHICTh JOCTABISATH JIUIIE
OoIHY iH(MOpMaiiHy OJWHULIO B NEBHUA MOMEHT, MOXJIMBICTb HENPABHIBHOIO
PO3YMiHHS BUMOBJICHOTO CJIOBA Ta MEPEBAaHTAKEHHS YaCTOTH.

Hactynaum cnocoOoM, He3Ba)KaloUM Ha BEJIMKY KUIBKICTh CHUIBHUX PHUC 3
MOTepeHIM, € BUKOPHCTAHHS HAaMiBaBTOMAaTHYHOTrO Tarada TaxiBot BupoOHMIITBA
13painbebkoi kommanii Israel Aerospace Industries. Ilepen mowaTkom mporiecy
OyKCUpYBaHHsS TI€pPEIHE Ilaci JiiTaka BXOAWUTh Yy TOBOPOTHY Typesb Tsrada Ta
HagiiiHO (ikcyeThes. Cama Typellb MOXE BLIBHO oOepraTucs 1 0e3 3aTpuMKH
nepenaBaTH KOMaHIU TMPO TajJbMyBaHHSA Ta MOBOPOT, IO MOJAIOTHCS IMIJIOTOM, Ha
HepeIHE KOJIECO aBlaiaifHepa, Ha OpraHu KepyBaHHs Tsaradem [4, 5].

OTxe, MUJIOT JIiTaka JUCTAHIIAHO Kepye pyXxaMu OyKcHupa sl PYJIHHS [0
3MITHO-TIOCa/IKOBOi cMmyrH. Lle ycyBae, xoua 6 4dacTkoBO, MOTpeOy B JOJATKOBIM
JIOACHKIM KOOpaWHaIii Tpoliecy OyKCHpYBaHHS, aje BBOJIUTH 3aiiBe pobode
HAaBAaHTA)XCHHA HA MUIOTa, MOKYTh BUHHUKHYTH HOBI PU3HMKH 100 3AATHOCTI MUJIOTA
edextuBHO KepyBatn AT. Bunukae me omHa mpoOsiema, MOB’s3aHa 3 HASBHICTIO
NEBHUX HAKJIATHUX BHUTpAT, sKI OOyMOBIEHI HEOOXIAHICTIO BIPOBAHKECHHS
JOJJaTKOBUX €JIEMEHTIB KepyBaHHS Ha AucIie] B KaOiHI MUIOTIB AJs YIPaBIiHHS
tsarauem. Kpim Toro, Bukopuctanus TaxiBot mns IIC, mo mpuOyBaroTh, WMOBIPHO,
noTpeObyBaTUME BOJIIIB-OMEPATOPIB IS 3yCTpidl  JIITaKIB Ha 3JITHO-TIOCAIKOBII
CMy3i, 1 CKJIaJIHO OLIIHUTH TepeBaru nepeaadi ynpasiaiHas Bia Boais AT go nioTa y
Bunaaky npuOyTtTsa. TaxiBot — 1e, ¢aktuuHo, riOpuaHUN BapiaHT ormepaiii
OyKCHpYBaHHS BOJIIEM-ONEPATOPOM Ta IMIJIOTOM, IO 3HOBY TaKW YCKJIQJHIOE
TEXHOJIOT110 [6].

B ocHOBi Tperboro cmnocody OyKCHpYBaHHSI JI€KHTh aOCOJIOTHO 1HIIE
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TEXHOJIOTIUHE PIlIeHHs, K€ Yy CBIM Yac 3amporoHyBaja aMepUKaHChKa KOMITaHis
WheelTug: BuKOpHCTOBYBAaTH CHeliaibHE MOTOPHU30BAaHE KOJECO, BCTAHOBJICHE
3aMiCTh CTaHIAPTHOTO KoJieca MEepelHbOl CTIMKM miaci JiiTtaka. 3TiIHO 13 3a1yMOM
pPO3pPOOHUKIB, 1€ JO3BOJIUTH MMACAKUPCHKUM JIiTaKaM TMOBHICTIO CaMOCTIHHO
nepeMillyBaTUCh MO TepuTopii aepoapomy. s pyxXy MOUIOTY HEOOXiJIHO JMIIe
3aIyCTUTH JTOTIOMDKHY CHJIOBY YCTAaHOBKY 1 BBIMKHYTH MOTOP-KOJIECO. YTIpaBIIiHHS
PYXOM 3IIHCHIOETbCS 3 KaOIHM EKIMaxy 3a JOTOMOTOI CTaHJAPTHUX OpPTaHiB
kepyBaHHs [7]. Takuil miaxix ycyBae NOTEHIIHI MpoOJieMH 3 KOHTPOJIEM MPOLIECY 1
CKJIQJIHICTIO TEXHOJIOTTUHMX OIIepalliii, 1[0 MarTh Miclie npu BukopuctanHi TaxiBot,
OCKUTBKH B IIhOMY BHUMAJAKY MUIOT KEPyE€ HE OKPEMHUM TPAHCIIOPTHUM 3aco00M, a
JUIIe JOJAATKOBUM €JIEKTPOJIBUTYHOM JiiTaka [8].

Ane 1 B 1IbOMY BHUIAAKy HE Bce Tak 0e3mpoOsieMHO. 3 OJHOTro OOKy JaHe
pILIEHHS! CYTTEBO CKOPOTUTH KUIBKICTh THUIIB aBlallliHOT HA3€MHOI TEXHIKH, IO,
0€3yMOBHO, € TMO3UTHBHUM MOMEHTOM 3 TO3MIii Oe3leKu Ha3eMHOIro pyXy Ha
aepoapomi. IIpore manmii croci6 TpancmoptyBanHs [IC mae meBHI OOMEXEHHS,
IIOB’s13aH1 3 MOJKJIMBICTIO BUKOPHCTAHHS TaKOi TEXHOJIOT1 BUKIIFOYHO IS JIITaKiB 3
HEBEJIMKOIO 3JIITHOI Barow (Hampukiajn, Oi3Hec-mkeTiB). Lle mosicHIoeThes
BIJICYTHICTIO Ha CHOTOJIHIIIHIN JI€Hb MOTYKHUX €JIEKTPOABUTYHIB JJISI IPUBOJY KOJIC
nepeanboi criiiku maci [IC. Kpim Toro, Take pileHHsS BUMarae BiJ] aBlaKOMITaHiH
TOTaJIBHOI MOJIEPHi3aIlli CBOro (PJIOTY, 10 MPU3BEAE 10 3HAYHUX 1HBECTHIIH.

AJNbTEpHAaTUBHUM pIIIEHHSAM TpaguUIiHUM crnocodam OykcupyBanHs [IC B
aeporioprax MoOxe OyTH BIPOBA/KEHHS TaK 3BaHUX OE3MIJIOTHUX aepOoJPOMHUX
TArayiB, aHa i3 KOHUEMII sKuUX OyJae mnpoBeaeHO Yy naHiil crarti. OcTaHHI
JOCSITHEHHS 1110JI0 BIPOBA/KEHHS B EKCIUTyaTallll0 OEe3MUIOTHUX aBTOMOOLIIB
pOOJISATh TEXHIYHO MOXJIMBUM 3aCTOCYBAaHHSI TaKOi TEXHOJIOTII JJIsi OyKCHpYBaHHS
[1C.

JIist MOKIMBOCTI €(EeKTUBHOTO OYKCHUPYBAaHHS JITakiB 3a AomnoMoror0 BAT,
HEOOX1THO BPaXOBYBaTH BUKOHAHHS HACTYITHUX BUMOT:

* TArayi TOBUHHI Oytu Oe3neunumu 1pu TpancrnoptyBanHi [IC Ta
MaHEBpPYBaHHI MO aepoApPOMY, YHHMKAIOYM 3ITKHEHHS 3 TMEepCOHAJIOM Ta
HA3eMHUMU TEPEIIKOIaMU;

* BIUIMB Ha BHUKOHAHHS IHIIMX TEXHOJOTIYHUX Omepalii 3 Ha3eMHOro
obcnyroByBanns I[IC Ha meponi, Ha JAii TepcoHalny 3 peami3anii
BUIIE3a3HAYCHUX TEXHOJIOT1¥ MOBHHEH OyTH BiZICYTHIM a00 MiHIMI30BaHUM;

* 3MiHM B 1H(QPACTPYKTypi aepoApoMy TMOBHHHI OyTH BiACYTHIMH a0o
MiHIMI30BaHHMU;

 ekcmnyaranisi BAT nmoBuHHa CpUsATH MOKPAIICHHIO HA3€MHOI JIOTICTUKH Ha
NEPOHI Ta CHPOIIyBaTH BHUKOHAHHS IEPCOHAIIOM CBOIX OOOB’SI3KIB, IIIO,
BJIACHE, 1 € METOIO IPEICTABICHHS JaHOI KOHIEMII.

[lepcnexkTrBa 11010 BOPOBAKEHHSI B eKciulyaTanilo aepornopTiB BAT e
OYEBHUHOIO 332 YMOBH IOJOJIaHHS TEBHUX MpoOJieM, 110 MOB’s3aHI 3 1HTETpalli€lo
Takoi CHCTEMHM B 3arajibHy TEXHOJIOTil0 ornepaTuBHOro obcmyroByBanHs I[IC Ha
MIepPOHI.

[lepmr 3a Bce BapTO HArOJIOCUTH HA TOJIOJIAHHI TEXHIYHMX MpoOJieM, 30KpeMa,
npoiiec 0e3miIOTHOro OyKCHpYBaHHS TOBHMHEH BpaxOBYBAaTH HemependavdyBaHi
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KOJMBAHHS CTaHy HAaBKOJIMIIHBOTO CEPEAOBUINA B pPEAIbHOMY 4aci; JOCIITU
NPUMHATHOTO JJIS CIIO’KMBaya PiBHS HaIWHOCTI Ta yOe3neuyBaTH BUKOHAHHS CaMOro
mporiecy; 3a0e3rnedyBaTd  OMEPATUBHICTh MIATOTOBYMX/KIHIIEBUX OIEparii Ta
6e3nocepennbo TpancnoptyBanus [1C.

3 eKOHOMIYHOI TOYKU 30py HEOOXiJHO OpaTu 10 yBaru MpPOTHO30BAHMN CTPOK
OKYIMHOCTI MOAIOHUX 1HHOBAIINHUX pillleHb (ONTHUMAJbHUN TEPMIH OKYMHOCTI —
05m3bK0 12 MicsIIiB), OTXKeE, 3a0e3MeuyBaTH HaA1HY 013HEC-MO/IEb MPOEKTY.

He ciin oMuHaTH HasIBHICTh MOXJIMBUX COLIAIBHUX MPOOJeM, sIKi OB’ s3aHi 3
nepeHaBYaHHsIM a00 CKOPOUYEHHSAM aBlallliHOrO MepcoHaTy, 1O OYyB 3aISHUA Y
TexHoJorii OykcupyBanus [1C.

besninotHa cucrema 6ykcupyBanss [IC Bumaratume T€XHOJOTIUHMX 1HHOBAIIii
y JIOTICTHII, 30KpeMa B HACTYIHUX TPhOX cepax: 1) aBTOMaTU30BaHE CTpATEr1yHE
Ta TAKTUYHE IUIAaHYBaHHS HA3€MHOTO pyXy; 2) JIOJMHO-MAIlMHHHUKA 1HTEpdeiic,
MpU3HAYeHUW [JIs1 KOHTposito (¢yHKIioHyBaHHS bBAT; 3) HaOip TexXHIYHMX Ta
UG POBUX MOKIIMBOCTEH JJIs 3a0€3MIeUeHHS] aBTOHOMHOI HaBirarii Oykcupa [9].

OTxe, HaBENEHHA TEPEKOHJIMBUX AapryMEHTIB Ha KOPHUCTh OE3MiJIOTHOTO
OykcupyBanHs IIC Bumarae BHpIIICHHS MPOOJIEeM B3aeMOii JIOJAWHU 1 MAaIIUHHU,
riOpUaHOTO  yOpPAaBIIHHS — JIIOAMHOK 1 MAIMHOIO, CTpaTerii  MOCTYyMOBOTO
pPO3ropTaHHs Ta MiHIMI3aIlli 3MiH ICHYI04Oi IHPpacTpyKTypu aepoapomy [10].

ABTOpH poOOTH [9] MPOMOHYIOTh TPUKOMIIOHEHTHY apXITEKTYpy, pPe3yJbTaToM
BIIPOBAKEHHS AKOi € BIOCKOHAJICHHS] aBTOMATU30BAHUX 1IHCTPYMEHTIB TJIaHyBaHHS,
JIFOIMHO-MAILIMHHUX 1HTEepdENCIB, 1o HIATPUMYIOTh YCBIJIOMJICHHS
BIINOBIJATLHOCTI Ta KOHTPOJIb ABTOHOMHOCTI JIFOJJUHU, a TaKoXX pPOOOTHU30BaHI
TEXHOJIOT11 1711 aBTOHOMHOTO 30H{yBaHHsI, HaBiraiii Ta 3B’ s13Ky. JI10IMHO-MaITUHHUIA
iHTeppeic nans Ha3eMHHUX Olepauiid J103BOJUTH JAMCIETYEpaM KOHTPOIKOBATH
npaktiaHo Bci BAT y mporeci mpoBeneHHs MiArOTOBUMX/KIHIIEBUX OIEpariii Ta
caMoro OyKCUpYBaHHS.

Crpareriss KOHCTpyKLii Oykcupa moOyJoBaHa HAaBKOJO MOJU(IKOBAHOTO
0E€3BOIMJIBHOTO TATayda, SKWW OCHAICGHWM BiAMOBIIHUM HabopoMm maTuukiB: LIDAR,
mo 3abesneuye moje 30py Ha 360 rpamayciB, ABI €ICKTPOONTHYHI/IHPpPadepBOHI
KaMepH, OJlHa cipsiMoBaHa Brepen, iHma — Ha3an. LIDAR 3abesneuye yHUKHEHHS
MIepPeNIKoJl 1 po3Mi3HaBaHHS OopieHTUPIB. [lepenHs kamepa mATpUMYE pPO3ITi3HABAHHS
3JIITHO-TIOCAJIKOBOT CMYTH aepOIoOpTy, PYIKHOT JOPIKKUA Ta MapKyBaHHS BOPIT ITiJT
yac HaBiraumii, 3aHs — MIATPUMY€E Omepallli CTUKYBAaHHS/PO3CTUKYBaHHS, a TaKOX
MOHITOPUHT CTaHy JIiTaka I 9ac OykcupyBaHHS [9].

BucnoBok. Otmxe, ines Oe3mijotHoro OykcupyBanHsa [IC 3 BUMKHEHUMH
JABUTYHAMU TPUIYCKa€ CTBOPEHHS MOBHICTIO aBTOMAaTH30BAHOI CHCTEMHU PYIIHHS B
3aBaHTAKEHUX aepornoprax. MokHa KOHCTAaTyBaTH HASBHICTh HA CHOTOJIHIINIHIN JICHb
po0JieM PI3HOTO PIBHS CKJIAIHOCTI Ta CTYNEHS BUPILMICHHS — Bl CYyTO TEXHIYHUX JI0
npoOjieM aBTOHOMHOI HaBirailii, 30HAYBaHHS Ta 3B’S3KY, JIOTICTUYHUX MpoOJeM,
30UIBIICHHS IIIIBHOCTI PYXy HA3€MHOTO TPAHCIIOPTY HA aepOPOMi TOIIIO.

HesBakaroun Ha 11 BHUKJIWKHM, IIOJOJIAHHSA SKHX BHMAara€ BIJIOBIIHUX
IHHOBAIIHHUX PIlIeHb, KOHIEMIIS Oe3MIJIOTHOTO aepOoJPOMHOTO TiArada 3aciyroBye
HAa yBary Ta Ma€ TEpPCIEKTUBY MO0 MAacCOBOTO BIPOBAKEHHS Yy TMOTYKHUX
MDKHapOJIHUX aepornopTax. HamniliHi aBTOMaTHM30BaHI CHUCTEMH OYKCHUpPYBAaHHS
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NOBITPSIHUX CYJIEH CHOPUSATUMYTh CYTTEBOMY 3MEHIICHHIO €MOIIHHO-(PI3UIHOTO
HABAHTAKCHHS Ha MJIOTIB, aBIaTEXHIKIB, areHTIB 3 Ha3eMHOro oOciyroByBaHHs [1C
Ta JUCIETYEPiB, KPIM TOTO, IIIJIKOM OUYEBHJIHMMH € CEKOHOMIYHI Ta EKOJIOTI4HI
nepeBard, sKi BUHUKAIOTb BHACHIJIOK OYKCHUpYyBaHHS JITakiB 3 BHUMKHEHUMH
JIBUTYHAMH.
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Abstract. The article is devoted to the analysis of a conceptual aircraft towing system through
the possible implementation of unmanned airport tugs for mass use in busy airports around the
world. It is shown that reliable automated aircraft towing systems will contribute to a significant
reduction of the emotional and physical burden on aviation personnel, and to solving the economic
and environmental challenges of the modern airport.
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Anomauin. 3abesneuenHs emMoyitiHo20 KOMOpmy OUMuUHU € OCHOB0I0 ii HOPMAIbHO20
NCUXIYHO20 PO3BUMKY, 2APAHMIT 3POCMAHHI 0COOUCMOCMI, AKA HCUMUME 8 2APMOHIL i3 c0b010 ma
HABKOIUWHIM C8IMoM, 6y0e 800CKOHANIO8AMU cebe, OMPUMY8amu 3a0080J1eHHs 6i0 CNIIKYBAHHA 3
POBECHUKAMU MA CMAPUUMU TF0ObMU, EMIMU 3HAXOOUMU ONMUMATbHULL 8UXIO I3 KOHMIIKMHUX ma
HeCmaHOapmuux cumyayii.

Knrouoegi cnosa: nogedinka, Ooumunha, azpecis, 0cooucmicmo, emoyis.

VY naHuii yac arpecWBHa IMOBEIIHKA B JITEH 1 MIJUTTKIB 3yCTPIYA€ThCA BCE
gacTime ¥ gactime. Taka TeHaeHIs Mae nocuTh 0arato npuunH. lllykatm ix cmig y
BUXOBaHHI, CIJKyBaHHI 3 IHIIUMHU JIOJbMU Ta HApPOCTAIOUMX BHMOTaX, IO
Open'saBIsAIOTbCA 0 JIT€H 1 MOJOAWX JIIOJeH, TaKoXXK BapTO BpaxoByBaTH 1
MPUPOJIKEH] CXUITBHOCTI 0 HacuiIbcTBa. Hesanepeunum € (akt Toro, 1o ciM's Moxe
OyTu SK MO3UTHBHMM, TaK 1 HEraTUBHUM (HakTOpoM (POpMyBaHHS OCOOMCTOCTI
JTUTHHHU, T1 pUC XapaKTepy Ta 0COOJUBOCTEH MOBEAIHKHU. AJie, IK BIIOMO, YC1 JTIFOJCHKI
po0JIeMH TOYUHAIOTHCS M 3aKIHUYIOThCS B ¢iM 1 [1-3].

3a TaHUMH OCTaHHIX ONMTYBAaHb CEpe]l HACEICHHS YKpaiHU MepeBa)xae JTyMKa,
0 HANOIBIIMK BIUIMB Ha (OPMYBAaHHS THUITY TMOBEIIHKUA TUTUHM 31MCHIOE CIM S
(34% onwutanux - npotu 2%, sIKI HAAAIOTh HepeBary ko, 1 39% onuranux, sKi
OKpIM CiM 1, BpaXOBYIOTh BIUIMB IIKOJIHU, OJTHOJITKIB, KHIKOK Ta 3MI).

binbuie TOro, AOCHIIKEHHSIMHU YKpaiHCbKUX (DaxiBI[iB BCTAHOBJIEHO, IO B
VYxpaini 90 - 97% HEnOBHOMITHIX MPAaBONOPYIIHUKIB — BUXIII 3 HEOIArOMOIyUYHUX
cimeii. KokHa 11°sita TuTHHA, XBOpa HAa HEBPO3, MEpEeHEca po3nyKy 3 0aTbkamu, 60%
BIJICTAIOYMX YYHIB BUXOBYIOTbCA y poauHax 0e3 Oarbka, 80% - y ciMm'sx 3
HE370pOBOIO IICUXOJIOTTYHOIO aTMocdeporo [4-5].

Tak, ciM’ss MOXe HApOAUTH 3a0WUTHX, O€3IHIMIATHBHUX, OalmyXux, abo
arpeCUBHUX, >KOPCTOKUX, OE€3IyIIHUX, ICTEPUYHUX, 3 PI3HUMH 3aXBOPIOBAHHSIMU
HEPBOBOi cucTeMHu aiTed. YacTo arpecis Ta >KOPCTOKICTh HJie 3 POJAUH aJKOTOJIIKIB,
HapKOMaHiB, HETIOBHUX CIMEM. AJie CIIOCTEPIraeThCsl TEHICHIIISI POCTY KOPCTOKOCTI 1
arpecii CTOCOBHO [ITeM Yy pOJWHAX, IJIKOM OJIarOMOJIy4YHHUX 1 EKOHOMIYHO
3a0e3MeyeHux.

AtMocdepa, 110 aHye B JOMi, MA€ BEJIIMYE3HUN YIUIMB HA PO3BUTOK JUTUHHU.
Sxmo armocdepa BAOMA HAMOBHEHA APYKEIIOOHICTIO, B3a€EMHOIO JIOOOB'O Ta
371aroJI0k0, AUTHHA OJEPKYE MPABUIIBHUNA 3pa30K MOBEAIHKH, a MOPYIIEHHS B CIM'I
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MDKOCOOMCTICHMX BIJIHOCMH MO€ TMpU3BECTH 10 (OpMyBaHHS HeOaxaHO1
noBeaiHku. [luTuHa, sika pocTe B A0MI, IOBHOMY CBApOK 1 CKaHAAJIB, Yepe3 SKUIChH
9ac 1 cama MOYMHAE TPOSIBIIATUA arpECUBHY MOBEIHKY.

HebGe3neunoto st MpaBHIBHOTO PO3BUTKY OCOOMCTOCTI IUTUHU € TaKOXK
PO301KHICTH TyMOK OAaThKIB Ta 1HIIMX WIEHIB ¢iM'T (6a0ych 1 AiAycCiB) y BIIHOIICHH]
JI0 TICBHOI MOJIeJll BUXOBaHHA. BiCyTHICTh €IMHOTO ITLTICHOTO IMIJAXOAY YCKIQJIHIOE
dbopMyBaHHS XapakTepy B JWTHHH Ta BIUIMBAE€ HA TMIIBUIIEHHS 30y/JIMBOCTI WU
arpeCUBHOCTI.

Ha arpecito BruBaroTh 1 CyBopi opMu IOKapaHHs 32 HEMPABUJIbLHY MTOBEIIHKY.
Ha »xanmp, yactime 3a Bce CyBOpE BHXOBaHHsS 30BCIM HE 3MEHIIYE KiJIbKICTh
arpeCUBHUX YYHWHKIB, a, HaBMakW, 30UIbIIy€e iX 1HTEHCHUBHICTh. YacTo arpecuBHIi
0aThKH MII0YPIOIOTH 1 MIJCUITIIOIOTh arpeciro CBOIX MITEH, 3a0X0UyIOUd iX y MEBHUX
CUTYallisIX TPOSBISITH BOMOBHUYY, HENPUMMPEHHY IO3UIII0 IO BIJHOLIEHHIO 0
oTouyrouux [2-4].

YoMy X JAWTHMHA CTa€ JKOPCTOKOKO, arpeCMBHOIO, HEKEPOBAHOK Y CBOIX
BunHkax? IlutanHs oxgHe, a BiAmoOBigeH Ha HBOTO - Oe3miu. Tak, HayKoBII
30CEpPEKYIOTh yBary Ha HEUPOJIOTIYHMM pIBEHb IICHXOTEparii, SKAA MOXe
nepea0avaTy BUSBIICHHS TUITIB aHOMAJIBHOT TTOBEIHKY TUTHHU [1-3].

Omxe, (QakTUUHO BiIOYBA€THCA CTBOPEHHS MOJEI MOBEAIHKU JBIWHUKA, 3a
JIOIIOMOT'OIO0 SIKOT'O JUTHHA KOINIOETE HOro Aii, BUMHKH, 1 BJIACHE CTAaBJICHHS 10 cele€ 1
OTOYYIOYMX JIto/IeH. JJUTHHI TpUTaMaHHUI MEHIIUN PIBEHb KPUTUYHOTO MUCIIEHHS, 1
TOMY BOHA MOKE€ CIIPUIMATH II€ BCE 32 MOJIETIb JIJIsl HACi Iy BaHHS.

[IpuurHU NPOSIBY AUTAYOI JKOPCTOKOCTI:

» 0coOMCTI YMHHUKH: OCOOJIMBOCTI XapakTepy Ta CBITOINIALY TUTHHH, il
I[IHHICHI OPI€HTAIll1, CTUJIb KUTTS Ta B3aEMOBITHOCUHU 3 OJHOJIITKAMH a00
JIOPOCITUMU;

BIUTUB TenebadeHHs. Bimomo, mo npubmmsno 60% MIKOJIAPIB KOMIIOKOTH

HEraTUBHY MOBE/IHKY CBOIX TEJIETepOiB-KyMHUPIB;

arpecrMBHI KOMIT'IOTEPHI ITpU — B AKUX JIOMIHYIOTH CIOKE€THU 3 BIMHOIO,

BOMBCTBOM;

CyOKyNbTypa, OJIM)KHE OTOYECHHS UTUHU - TMPOTOHYE IIUPOKUN BHUOIP

arpecUBHUX MOJIEJICH MOBEIHKHY;

ciM’s - [iTH, SKUX YacTO KapalTh OaTbKH, 3a3BHYail arpecHUBHO

MOBOJATHCS 1 3 1HIIMMHU. baTbku KpUKaMM BHUMArarTh BiJ HHUX

CIIyXHSIHOCTI 1 TaK BYaTh iX: arpecisi-lie MeTO]] pO3B’sI3aHHA IPOOIIEM;

» HaaMipHa JIto00B 0aThKIB. AJie KpiM JIFO00BI Ta TypOOTH MPO JTUTHHY, POJIH
0aThKIB MOLIUPIOIOTHCS M Ha (pOpMyBaHHS ii 0OCOOMCTOCTI, CBITY ii TyMOK,
MOYYTTiB, TParHeHb, HA BUXOBAHHA ii BIaCHOTO “S”.

» moTpeda caMOCTBEPIUTHUCH.

vV VWV VYV V¥V

1) ®opmyBaHHs 310pOBOTO OTOUYEHHS ISl AUTUHU Ta OATHbKIB. 3aHATTA CIIOPTOM
— L€ TPEeHy€e BOJIO, CAMOJUCIHILIIHY, 30CEpEKEHICTh, CaMOKOHTPOJIb.
Barosum € ocobucTuii npukian 6aTbKis;

2) HaBuanHa eMmoOLIWHOI TPaMOTHOCTI; KOHTPOJIOBAaTH CBOi €MOIIi Yy
HECTaHJapTHIN HETUIOBINM cuTyarlii. JlikBigaris 6aThbKiBChbKOI HEKOMITETEHITI]
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B MMUTAHHIX BIKOBOI IMICUXOJIOTIi Ta MeJaroriki. baTbku MOBUHHI MOBAXKATH Ta

0€3yMOBHO JTIOOWTH BIACHUX JITEH TAKHUMH, SIKI BOHU €!;

3) 3a0x0uYeHHsI ITUTUHH, IIOJO0 aHAJI3y CBO€I MOBEIIHKU, CTBOPEHHS MOTHBIB

aJIcKBaTHOI IIOBEIIHKH;

4) ITinTpumaHHs 3J0POBOIO MCUXOJIOTIYHOTO KIiMaTy B ciM i. [lepenycim y cim'i

Mae maHyBaTH  atMocdepa  JTOOpO3MUIMBOCTI,  JIOBIpH,  JFOOOBI,

B3aemosionomMoru. JlyxoBHa cepiieBMHA CIPaBXHBOI MATEPUHCHKOI 1

0aThKIBCBHKO1 JIFOOOBI MOJISITa€ y TOMY, 1100 JUTHHA Big4yBajia MOBary o

cebe, mparHyna OyTH XOpOIIOK IIIECHPIMOBAHOK MPAICIIOOHOI0 Ta

aJIeKBATHOIO JIIOJIUHOIO;

5) OO6MexxeHHs BIUIMBY Ha JAWTHHY CIIEH HACUJILCTBA, arpecii Ta >KOPCTOKOCTI,

Kl TpPaHCIIOIOTBCA B TEJeNepeaadyax Ta aHOHCax, BIJOOpaxaroTbCid B

KOPCTKUX KOMIT FOTEPHHUX 1rpax, B APYKOBaHIi MpoaykKiii Tomio [4-5].

OT1xe, HaliKpamuM NpodUIAKTHYHUM 3aCO00M BUHUKHEHHS 1 MPOSIBY )KOPCTOKO1
MOBEJIHKA y AUTHHU MarOTh OyTH JO0Opi CTOCYHKM OAaThbKiB JO MIT€H, PO3YMIHHS
BHYTPIIIHBOTO CBITY CBO€1 TUTHHH, ii MPoOJIeM, EpEKUBaHb, YMIHHS CTaBUTHU ceOe
Ha ii MicIIe.

Bizomo, 1m0 He ICHye TOTOBUX peIeNnTiB Ta Mojene GopMyBaHHS
0COOJIMBOCTEM MOBENIHKA OUTHHH, SKI MOXXHa Oyno © mpocTto, HE 3MiHIOIOYH,
«3aCTOCYBaTU» 110 HEl.

v' TloBipTe y HEMOBTOPHICTH CBO€I JWTHHH, Yy T€, IO BOHA — €JWHA,
yHIKaJIbHA, HE CXO0a Ha JKOJHY IHIIIy Ta HE € BallIOI0 TOYHOIO KOII€I0.

v’ Jlo3BOJIbTE QUTHHI OyTH CO0O0, 31 CBOIMHM BaJaMM, BPa3IMBUMHU MiCILSIMH
Ta yecHoTamu. I[lpuitmaiite ii Takoro, sikoro BoHa €. [ligkpecmroiite ii
CUJIbHI CTOPOHH.

v' He copomrecs BUSBJIATH CBOO JIOOOB 10 JUTUHH, JaiiTe il 3p03yMiTH, 10
mrobuTe ii 3a OyIb-IKMX OOCTaBHUH.

v O6uparoun 3aci0 BUXOBHOI'O BILIMBY, BIANTECH 31€OLIBIIOrO 10 JacKU Ta
3a0XOUYEHHS, a HE JI0 TTIOKapaHHs Ta OCYyy.

v’ Hawmaraiitecs, mo0 Baiia jar000B He IEPETBOPUIACSA HAa BCEA03BOJIEHICTh Ta
0€310T I THICTb.

v Hamaraiirecss BIUIMBaTH Ha JUTHHY IPOXaHHSIM— I€ Haie(eKTHBHIIIMI
cnoci0 JaBatu ik IHCTPYKIIIi.

v’ He 3a0yBaiiTe, 0 IUIIX OO AUTAYOrO Cepiisd mpoisirae yepes rpy. Came y
MPOIIECl TPU BU MOXKETE MepeaaTH HEOOX1JHI HaBUYKU, 3HAHHS, TOHSATTS
PO KUTTEBI TMpaBWia Ta I[IHHOCTI, 3MOXETE Kpaille 3pO3yMITH OJIHE
OJIHOTO.

v’ Yacrime po3MOBISITE 3 JWTHHOIO, MOSCHIONTE il HE3PO3yMili SBHIIA,
cutyarii, CcyTh 3a00poH Ta oOOMekeHb. JomoMoXiTh iii HaBUMTHCSA
BUCIIOBJIIOBATH CBOi Oa)kaHHS, MOYYTTS Ta MEPEKUBAHHA, TIYMayUTH
MTOBEJIIHKY CBOIO Ta 1HIIIUX JIFOICH.

v' Ilam sitaiite, 110 IiTH HACTIAYIOTH IOPOCIHX. BybTe MO3UTUBHUM B3ipIieM
IUTSL CBOIX miTelt!
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AHnomauin. Y cmammi 3anponoHo8aHo HAYKo8e OCMUCTeHHs yugdposoi mpancpopmayii sax
CKIaoHoi ma 6azamoacnekmuoi kamezopii. Ha ochosi meopemuunoeo aumanizy ma y3a2aibHeHHs.
npayb 3apyoOidCHUX HAYKOBYI8 3aNpPONOHOBAHO ABMOPCHKY eKCniikayilo kame2opii «yugposa
mpancopmayiny. Buoxpemneno ma cxapaxmepuzo8ano pusuku 0as  ocobucmocmi ma
CYCninbCcmea, nos s3ami iz yughposow mpanchopmayieio eKOHOMIKU.

Kniouosi cnosa: yugposa mparnchopmayia; yugposa mpanchopmayis eKOHOMIKU, HO8A
EeKOHOMIKA, WmMY4HUl IHmenekm, yugposi iHHo8ayii; yugposea KomnemeHmuicms, yupposa
Ky1bmypa.

Beryn.

[MudpoBa Tpanchopmallisi HHHI OXOIUTIOE Pi3HI chepu KUTTETISLITHHOCTI
rpomassH. [{udpoBa ekoHOMIKA 3MiHWIIA PUHOK TOPTIBII Ta chepy HaTaHHS MMOCITYT,
a/pke TpoIleC BUPOOHUIITBA / HAAHHSA TMOCIAYTH cTae 1udpoBuM. JlaHIIOXKOK
MMOCTAaBOK TOTOBOTO MPOAYKTY IMEPECTaB BUCTYyNaTH OCHOBHOIO PYIIIAHOIO CHIIOO
reHepairii BApTocTi B €eKOHOMII. Pi3HI €KOHOMIYHI areHTH ChOTOJHI KOMYHIKYIOTh y
MEpEeKEeBOMY MPOCTOp1, a, BIATAK, OCHOBHA JI0/IaHa BapTICTh 3aKIAJA€ThbCs Mia dac
1i€i B3aemo/ii. IcCTOTHO 3pociia posib HOBOTO KaHay 30yTy JJIsl MIANPUEMCTB, hipMm
Ta OpraHizaiiii — IHTepHeT-MaigaHuuK. PaKTUYHO TPaHCHOPMYEThCS TpaaMIliiHa
MOJIEIb  COIllaJIbHO-€KOHOMIYHOTO  YCTPOIO,  3MIHIOIOTBCS  OpraHizariiHo-
yIPaBIIHCHKI MapaJuIMH B OpraHi3allisx, M0 pO3MUPIOIOTh TPAAUIIIHHI MOKIMBOCTI
CEpBICHOI €KOHOMIKH, HAIPaIbOBYIOThCS HOBI CTaHAApTH Ta (POopMH B3a€MOJIT BCIX
3aI[IKaBJICHUX CTOPIH, 3ATyYalOThCs SIK KJIIEHTH Ta MOKYIIl IMIMPIIT MAaCH HACEJICHHS
PI3HOTO BIKOBOT'O Ta COLIAJIBHOTO CTaTyCy TOLIO.

VY nocnipKeHHIX BITYM3HSIHUX Ta 3apyODKHUX YUEHUX CXapaKTepU30BaHO Pi3HI
acniektd uudposoi Tpancopmarii. [ns aHanizy craHy po3poOJIE€HOCTI OKPECIeHOT
npo0yieMy HaMU MTPOaHaTi30BaHO MAacUB IMyOJTiKalliif, MpeIcTaBIeHU Ha odiliifHOMY
caifti HarionansHoi 6i6miorekn Ykpainu imeni B.I. Bepnancekoro. Pesynbratu
aHai3y JOCTIKyBAaHOTO MAacHBY MyOMiKaliii BUSBUIM PI3HOACHEKTHICTH MOIJISIIB
Ha OKpEClieHy HayKoBy mpooOsemy. Y poOoTax BITYM3HSHUX HAYKOBIIIB
cxapakTtepu3oBaHo naocBin kpaiH €C mono dopmyBaHHS UUPPOBUX HABUYOK 1
uudpoBoi komrereHTHOCTI (O. Crpytuncbka, O. OBuapyk Ta 1H.); NEPCHEKTUBU
po3Butky 1udppoBoi  exkoHoMmiku  (H. I'paxeBchka, I. Cayx, O.CenkeBuy,
B. lllumanceka, A. YUrupuHCbKUM Ta 1H.); IITYYHUN THTENEKT SIK OJUH 13 KIOYOBUX
npaiiBepiB  nudpoBoi Tpanchopmarii exoHomiku (B. Bitmiacekuit, O. [Tixkyk,
O. Omiitanuyk, O. LecniB Ta 1H.); ©UdpPOBY KyJIbTypy, UU(POBY TPaMOTHICThH SIK
cydacHi ocBiTHI (enomenu (JI. ['aBpinoBa, S. TonmoapHUK Ta 1H.); LUGPOBY
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KOMITIETEHTHICTh T€aroriB, y4WTelIiB B yMoOBax LM(POBI3aIlii 3aKjaajiB OCBITH
(O. bazemok, B. Bem6ep, I'. I'eacepyk, H. Mopse, C. Tonouko, O. OBuapyk, ) Ta
npouec ii gopmyBanns y maiOythix yuuteniB (H. baxmar, O.XKepHoBHHKOBa,
1O. IBanuenko, JI. Kapramosa, JI. [lepetsara, O. PomanoBcekuii, C. MapTuHIOK Ta
1H.); mU(pPOBY KOMMIETEHTHICT, MeHemkepa 3 mepcoHany (O. KpaBuyk Tta iH.).
Boanouac 3ayBaxkumo, 1o 6pakye pooit 13 o0rpyHTyBaHHs U pPOBOi TpaHchopmarii
K €KOHOMIYHOi KaTteropii. Binrak BOawaemMo HEOOXITHWM MpoaHATI3yBaTH IIpaili
3apyO1’KHUX JOCIITHUKIB 3 OKPECICHOI MPoOIeMHU.

OCHOBHHUII TEKCT.

Cratrta npoJoBXKY€E NOCTIKEHHSI aBTOpa, MPUCBAYEHI HAYKOBOMY OCMHUCIICHHIO
1idpoBoi TpanchopMallii eKOHOMIKH YKpaiHM, aHalli3y I'eHEe3U Ta CYTHOCTI MOHATTSI
«1udpoBa ekoHoMika» [1].

Buxopucrannus intepuery y CHIA Ta po3BUHYTHX 3apyODKHMX KpaiHax
CIPUYMHHIIIO TIOSIBY OKPEMOi €eKOHOMIYHOI raiy3i — HUPpoBOi EKOHOMIKH, sIKa i HUHI
notpedye BUBYEHHS Ta HaykoBoro ocmucieHHs. Y 1995p. H. Herpomonte
(N. Negroponte) y nipai «Being Digital» yBeaeno aedinimito «udpoBa eKOHOMIKa.

Hanpuxinni XX — mowarky XXI cr. Ham mociikeHHSM Teopii 1 MPakTHKU
u(poBOi eKOHOMIKH TpaltoBaiu 3apyOixkHi HaykoBui P. ByxTt (R. Bukht), P. Xikc
(R. Heeks), E. Bbpinpondccon (E. Brynjolfsson), b. Kaxia (B. Kahin), H. Bipnyt
(N. Beerepoot), C. Kaiizep (C. Keijser) Ta in. Y ixHix nparsx [2—4] cTBepIKyBanocs,
o nudpoBa €KOHOMIKA CKIIAJAa€ TOM CKIAJHUK BUPOOHUITBA, SIKU PO3BUBAETHCS
3aBISKU U(PPOBUM TEXHOJOTISIM, OJIHAK, BOJIHOYAC € OCOOJMBOIO O13HEC-MO/IEIUTIO,
0a30BaHOIO HA TOBapax 1 MOCIIyrax, ki MaroTh HU(PPOBY OCHOBY.

VY nparngx 3apyObKHUX HAyKOBIIIB CXapaKTEpU30BAHO pI3HI MIAXOIU 10
BU3HAUCHHS TIOHATTA «UHU(poBa EKOHOMIKa». 3okpeMa, y poboti P.byxrta Ta
P. Xikca [4] HaBeneHO TOHAJ JBa ACCATKU 3HAUYCHb BKA3aHOTO BUIIE TEPMIHY i
BII3HAYEHO HEYITKICTh BH3HA4YeHOCTI iX Mex. Okpim Toro, P. Xikc 3a3Hauae, 1mo
1M (POBI TEXHOJIOT1i CTBOPIOIOTH «HOB1 MOKJIMBOCTI y UG POBIiH cdepi: miampueMenb
YU TIAIPUEMCTBO, 3a OaKaHHSIM, MOXKYTh 3aisTH U(PPOBY cucteMy B cdepi CBOET
TSTBHOCTI», 3 HOro TMOTJIAMy, LEeW TpolLec «MOXE OXOIUTIOBATH: naradikaliiro
(BUKOpPHUCTaHHSI TEXHOJIOT1M 30epiraHHs BETUWKHX MACHBIB JaHMX); HU(pOBI3aIliio
(koHBEpCil0 BCIX YacTWH I1H(QOpPMALIMHUX JAHIJIOTIB BapTOCTI 3 AaHAJIOTOBOIO
dopmary B uudpoBuii); BipTyamizamito (Pi3UUHUNA  pO3KIAI  MPOIECIB);
T€HEPATUBHICTh (BUKOPUCTAHHS JaHUX 1 TEXHOJIOTIA 3a HOBHUM, BIJIMIHHUM BIJ
NEPIIONOYATKOBOT0, MPU3HAYECHHS NUIIXOM NEPENpoOrpaMyBaHHs Ta PEeKOMOIHAI1)»
[7].

Ha nepexkonannst M. Hikpeiim ta 1. (M. Knickrehm, B. Berthon, P. Daugherty)
[10], mudpoBa ekOHOMIKAa OXOILUTIOE TaKOX 00JaHaHHA, TM(PPOBI MPOTYKTH (TOBApU
Ta MOCIIYT'H) T4 HABUYKH pOOOTH 3 HU(PPOBUMH TEXHOJIOTISIMHU.

Y  nmocmimxenni JIx. Manuiiki Ta iH. (J. Manyika, J.Bughin, S. Lund,
O. Nottebaum, D. Poulter, S. Jauch, S. Ramaswamy) [11] cxapakrepu3oBaHO BILTUB
U(POBUX TEXHOJIOT1H HA PO3BUTOK PI3HUX PUHKIB.

OcoOaMBICTIO Ta 3HAUYUMICTIO SBHINA «IIHUPPOBOI TpaHchopMallii», 3 MOTISIILY
JOCTIIHUKIB, € Or0 po3Max, IO BUSBIAETHCS «y MBO3HAYHHX TEMIIaX MIOPIYHOTO
IPUPOCTY B MaciiTabax CBITOBOTO TOCIIOAAPCTBay [6].
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VY nepmomy aecsatupiudi XXI cT. po3BUTOK 1HGPOPMAIIHHO-KOMYHIKAIIMHUX
TEXHOJIOT1M CTBOPHB MEPEAyMOBH ISl 3MIiH Yy cHcTeMi rocmoaapctsa. Llel mporec
CYyNpPOBO/KYBAaBCS CTBOPEHHSIM HOBHX IEPCOHATBHUX MPUCTPOIB (MOOUIHHUX
TeneoHiB, CMapTQOHIB, MIIAHIIETIB, HOYTOYKIB, JENTOIMIB, IPUCTPOIB TPUBUMIPHOTO
IPYKY), HOBUX IU(PPOBUX Mojeiel (xmapHa 00poOka naHux, HUPPOBI mIaTGopmu,
u(poB1 MOCIYTH), 3pOCTAIOYOI0 IHTEHCUBHICTIO BHUKOPUCTAaHHS MACHBIB JIaHUX 3
BUKOPUCTAHHAM TEXHOJOTIi «Benukux manux» (big data), HOBUX METOIB aHai3y
JAHUX Ta aJrOPUTMIB YyXBaJCHHS pillleHb, HOBUX TEXHOJIOT1A aBTOMaTH3allii Ta
poboTtu3arii» [13].

Cxapaktepuzy€eMo MIIXOAW 3apyODKHHMX HAyKOBILIB Ta 1HCTUTYIIH [0
BU3HAUYECHHS TOHATTS «uu@ppoBa TpaHchopmalis». Tak, y «World Bank Group»
BKa3aHE BHIIE MOHATTS BU3HAYAIOTHh SK «IPOSB SKICHUX, PEBONIOIIMHUX 3MiH, IO
OXOIUTIOIOTh HE JIMIIE OKpeMi HU(POBI MEPETBOPEHHS, aje W MPUHIMIIOBY 3MIHY
CTPYKTYPH €KOHOMIKH, TEPEHECEHHs IICHTPIB CTBOPEHHS JIOJAATKOBOI BAapTOCTI B
chepy BUOY10BH ITUGPOBUX PECYPCIB 1 HACKPIZHUX ITUGPOBUX MporieciBy» [15].

3 norissny OECD, nudposa tpanchopmaiiis nepeadadac BUKOPUCTAHHS JTAHUX
Ta IUEGPOBUX TEXHOJIOTIM JJIi CTBOPEHHS HOBHX a00 3MIHU ICHYIOYMX BH/IIB
TUSTTBHOCTI Ta € CYKYITHICTIO €KOHOMIYHHX 1 COIladbHUX €(EKTIB y pe3yibTaTi
mudposizamii [12].

ITU mudpoBy Tpanchopmaliiro po3yMirOTh SK BHKOPHUCTAHHS 1HHOBAIIMHUX
pO3p00OK Ha OCHOBI 1H(MOpPMaALIMHUX Ta TEICKOMYHIKAIMHUX PO3POOOK st
BUpIIICHHS pi3HUX 3amad [8]. 3romom, y 2019 p., uudpoBy Tpanchopmaliiro
BHU3HAYCHO SIK HETICPEPBHUU MPOIEC MYJILTUMOJAIBHOTO BIPOBAKEHHS ITU(POBUX
TEXHOJIOT1M, SIKI JOKOPIHHO 3MIHIOIOTH MPOLECH CTBOPEHHS, IUIAHYBAaHHS,
IPOCKTYBAaHHS, PO3TOPTAHHS Ta EKCIUTyaTallii cepBepiB JEPKABHOTO Ta MPUBATHOTO
CEKTOpIB, poOOJSIYM iX TMepCOoHaTi30BaHUMH, Oe3manepoBUMH, OE3TOTIBKOBUMH,
yCyBalOYu BUMOTH (P13UYHOT MPUCYTHOCTI HA OCHOBI KOHCEHCYCY CTOPiH» [9].

UNCTAD uudpoBy TpanchopMmaiiro MOTPAKTOBYIOTh Kpi3b  NPU3IMY
PAAMKAIBbHOTO BIUIMBY HUGPOBUX MPOAYKTIB Ta MOCIYT Ha TPAAUIINHI CEKTOPH
€KOHOMIKHU [ 14].

€Bporneiicbka KOMicis TIpU BU3HAYeHHI LU(POBOi TpaHchopMallii akIeHTy€e Ha
TOMY, III0 BOHA mepeadadae 3Ha4YH1 3MIHM B YCIX CEKTOpPaxX €KOHOMIKH 1 CYyCILJIbCTBA
BHACIIJIOK BIPOBAHKEHHS MUMPOBUX TEXHOJOTIA B YC1 CHEKTH JIHOJCHKOTO >KUTTS
[5].

Y nonepeaHiX JOCHIDKEHHSX TOHATTS «UU(ppoBa E€KOHOMIKA» HaMHU
NOTPAKTOBAHO $IK 3araJilbHOLUMBUIIZAIIMHUN, KOMIUJIEKCHUM, OaraTorpaHHuii Ta
JUHAMIYHUN €KOHOMIYHMM (eHOMeH, O0a30BaHMN Ha YNPOBAPKEHHI HOBITHIX
iHpopMariiiHO-KOMyHIKaIIMHUX ~ (IMPpoBHX)  TEXHOJOTIYHUX  pillleHb  Ta
IHHOBAI[IMHUX TPOJYKTIB Yy TPaAMUIIAHI CEKTOPU EKOHOMIKH, PUHKH HHUGPOBUX
TEXHOJIOT1H Ta KUTTS CyCHIbCcTBA 3araiom [1, c. 15].

Bomxodac 1 s cycniabcTBa 3arajioMm, 1 sk KOKHOI OCOOMCTOCTI 3HAYMMHUMU,
Ha HAI MOTJISI, € PU3UKH, TTOB’sA3aHi1 13 u(poBoro Tpanchopmariiero ekoHomiku. J{o
HUX 3apaxOBYEMO: BHUKOPUCTaHHS oOcoOMCTMX JaHuX (TUJIATDKHUX — KapTok,
OlOMETpUYHUX JaHWX) JUIsl IIaXpaiCcTBa; MOKOHTPOJIIOBAHHS IMPUBATHOTO >KUTTS
(BIICTEXKEHHS 3alWTIB, MOJOPOXKEH, MOKYMOK, i TOIIO); 3arpo3a «IudpoBOMy
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CYBEPEHITETY» OCOOMCTOCTI (3J1aM EJEeKTPOHHUX CKPUHBOK, MpodiiaiB) Ta KpaiHU
(xibepaTaku Ha MIHICTEPCTBA, BIJIOMCTBA, 1HQPACTPYKTYPY TOILIO); 3HUKCHHS
HAJXO/KEHHS MOJIaTKIB YHACIHIIOK OHJIAH NpUI0aHHS TOBapIB 13 3apyOIKHUX KpaiH;
3pocTaHHs 0e3poOITTS BHACHIJOK 3BUIBHEHHS MPAIIBHHUKIB, pOOOTY SIKUX
aBTOMATHU30BAHO 3aB/SKU YIPOBAIKEHHIO IU(POBUX TEXHOJIOTIH.

BuchoBku.

BBaxaemo, mo nmms ¢opmyBaHHS Ta e()EKTUBHOTO (DYHKITIOHYBaHHS HOBOI
€KOHOMIKHM, ©0a30BaHOI Ha BIPOBAIKEHHI UU(MPOBUX TEXHOJOTIM Ta pIlIEHb,
MIJITOTOBJICHUM Ma€ OyTH CYCIUIbCTBO, TOOTO XapakTepu3yBaTUCA CHOPMOBAHOIO
UG POBOIO0 MEHTAJIBHICTIO, IU(PPOBOIO KYJIBTYPOIO Ta IIU(PPOBOIO TPAMOTHICTIO.

[pyHTYHOUYKCh HA TEOPETHYHOMY aHalli3i Ta y3aralbHEHHI Mpalb 3apyOiKHHX
HAyKOBLIIB, KaTeropiro «uudpoBa TpaHcPopMallisy PO3yMIEMO SIK HENEpPEpBHUM,
HE3BOPOTHUM, CHUCTEMHHUN TIpolLleC SKICHUX 3MIH B €KOHOMIYHIA ramy3i Ta
CYCHUIBHOMY >KUTT1 BHACIIOK YITPOBA/KEHHSI IIU(PPOBUX TEXHOJIOTIN Ta PIIICHb.

Jliteparypa:

1. Kipman O.II. IudpoBa tpanchopmailis eKOHOMIKH YKpaiHH: TEOPETHUYHI
acniektu. Hayxosuii gicnuk Jlvomnoi axademii. Cepisn: EkoHoMIKa, MeHeOMdCcMeHm ma
npaso: 30ipuuk HaykoBux mpaunpb / ['om. pen. M. C. Ilucemenna. Kuis: «llentp
y400Boi1 smitepatypu», 2022. Bumn. 6. C.13-19. DOI 10.33251/2707-8620-2022-6-13-
19 URL: https://fmnzb.sfa.org.ua/wp-content/uploads/2022/08/3.pdf.

2. Beerepoot N., Keijser C. The service outsourcing sector as driver of
development: the expectations of Ghana's ICT for accelerated development
programme — Ghana's ICT for Accelerated Development Programme. Tijdschrift
Voor Economische En Sociale Geografie. 2014. Vol. 106(5). pp. 556-569.

3. Brynjolfsson E., Kahin B. Understanding the Digital Economy. Cambridge:
Massachusetts Institute of Technology, 2002. 342 p.

4. Bukht R., Heeks R. Defining, Conceptualizing and Measuring the Digital
Economy. URL: https://diodeweb.files.wordpress.com/2017/08/diwkppr68-diode.pdf.

5. European Commission (2019). Digital Transformation in Transport,
Construction, Energy, Government and Public Administration. URL:
https.ec.europa.eu

6. Expanding Participation and Boosting Growth: The Infrastructure Needs of
the Digital Economy, Geneva. URL: www.weforum. org/docs

7. Heeks R. (2016) Examining «Digital Development», Development
Informatics Working Paper 64, University of Manchester, UK. URL:
http:www.gdi.manchester.ac.uk

8. ITU (2018). Accelerating Digital Transformation: Good Practices for
Developing, Driving and Accelerating ICT Centric Innovation Ecosystems in Europe.
URL: https:www.itu.int/myitu

9. ITU (2019). Digital Transformation and the Role of Enterprise Architecture.
URL: https:www.itu.int/pub/D-STR-DIG_TRANSF-2019>

10. Knickrehm M., Berthon B., Daugherty P. Digital Disruption: The Growth
Multiplier. Dublin: Accenture, 2016. 346 p.

11. Manyika J., Bughin J., Lund S., Nottebaum O., Poulter D., Jauch S.,

ISSN 2567-5273 81 www.moderntechno.de

Y


https://fmnzb.sfa.org.ua/wp-content/uploads/2022/08/3.pdf
http://www/
http://www.gdi.manchester.ac.uk/
http://www.itu.int/myitu
http://www.itu.int/myitu
http://www.itu.int/pub/D-STR-DIG_TRANSF-2019
http://www.itu.int/pub/D-STR-DIG_TRANSF-2019

Modern engineering and innovative technologies Issue 28 / Part 1

Ramaswamy S. Global Flows in a Digital Age: How Trade, Finance, People and Data
Connect the World Economy. Washington: McKinsey Global Institute, 2014. 378 p.
12. OECD (2019). Science and Technology: Vectors of Digital Transformation.
URL: https:www-oecd-ilibrary-org.
13. OECD Digital Economy Outlook 2015, Paris. URL: http:www. oecd. Org
14. UNCTAD (2019). World Investment Report World Investment Report 2019.
URL.: https:worldinvestmentreport. unctad. org/ world-investment
15. World Bank Group. The EAEU 2025 Digital Agenda: Prospects and
Recommendations. URL: http:documents1.worldbank.org/curated/ en

References:

1. Kipgan O.I. HudpoBa Tpanchopmaliss €KOHOMIKH YKpaiHH: TEOPETUYHI ACHEKTH.
Hayxosuii eicnux Jlbomnoi axademii. Cepisn: Exonomixa, menedscmenm ma npaso. 301pHUK
HaykoBux mnpaip / on. pea. M. C. Ilucemenna. Kuis: «L{entp yuboBoi nitepatypu», 2022. Bur. 6.
C.13-19.  DOI 10.33251/2707-8620-2022-6-13-19  URL:  https:/fmnzb.sfa.org.ua/wp-
content/uploads/2022/08/3.pdf [in Ukrainian].

2. Beerepoot, N., Keijser, C. (2014). The service outsourcing sector as driver of development:
the expectations of Ghana's ICT for accelerated development programme — Ghana's ICT for
Accelerated Development Programme. Tijdschrift Voor Economische En Sociale Geografie. Vol.
106(5). pp. 556-569.

3. Brynjolfsson, E., Kahin, B. (2002). Understanding the Digital Economy. Cambridge:
Massachusetts Institute of Technology.

4. Bukh, R., Heeks, R. (2017). Defining, Conceptualizing and Measuring the Digital
Economy. URL: https://diodeweb.files.wordpress.com/2017/08/diwkppr68-diode.pdf.

5. European Commission (2019). Digital Transformation in Transport, Construction, Energy,
Government and Public Administration. URL: https.ec.europa.eu

6. Expanding Participation and Boosting Growth: The Infrastructure Needs of the Digital
Economy, Geneva. URL: www.weforum. org/docs

7. Heeks, R. (2016). Examining «Digital Development», Development Informatics Working
Paper 64, University of Manchester, UK. URL: http:www.gdi.manchester.ac.uk

8. ITU (2018). Accelerating Digital Transformation: Good Practices for Developing, Driving
and Accelerating ICT Centric Innovation Ecosystems in Europe. URL: https:www.itu.int/myitu

9. ITU (2019). Digital Transformation and the Role of Enterprise Architecture. URL:
https:www.itu.int/pub/D-STR-DIG_ TRANSF-2019>

10. Knickrehm, M., Berthon, B., Daugherty, P. (2016). Digital Disruption: The Growth
Multiplier. Dublin: Accenture.

11. Manyika, J., Bughin, J., Lund, S., Nottebaum, O., Poulter, D., Jauch, S., Ramaswamy, S.
(2014). Global Flows in a Digital Age: How Trade, Finance, People and Data Connect the World
Economy. Washington: McKinsey Global Institute.

12. OECD (2019). Science and Technology: Vectors of Digital Transformation. URL:
https:www-oecd-ilibrary-org.

13. OECD Digital Economy Outlook 2015, Paris. URL: http:www.oecd.org

14. UNCTAD (2019). World Investment Report World Investment Report 2019. URL:
https:worldinvestmentreport. unctad. org/ world-investment

15. World Bank Group. The EAEU 2025 Digital Agenda: Prospects and Recommendations.
URL: http:documents1.worldbank.org/curated/ en

Abstract. The article offers a scientific understanding of digital transformation as a complex
and multifaceted category. Based on the theoretical analysis and generalization of the works of
foreign scientists, the author's explanation of the "digital transformation" category is proposed. The
risks for the individual and society associated with the digital transformation of the economy are
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Anomauia. B pobomi poszensioaromvcsi memooonociuti 3acaou yugdposoi mpanchopmayii 3
0271510y HA MOJICTUBICI BUPIULEHHS ICHYIOYUX YAPABIIHCOKUX 3A0ad U000 OisIbHOCmI Y0 €Kmie
azpapHozo 06i3necy 3 Memol0 3a0e3nedueHHs IXHbOi KOHKYPeHmocnpomodcHocmi. Jlocnioceni
nioxoou wWooo BU3HAYEHHs 6NIUBY YUPPOBOI eKOHOMIKU HA OiANbHICMb GIMYUSHAHUX ASPAPHUX
dopmysans, ax cyb’ckmie OOHIEI 13 KMOYOBUX 2aly3ell HAPOOHO020 20CNO0ApPCmed KpAaiHu.
Obrpynmosana 3HauuMicms GU3HAYEHHST 6eKMOPY OUHAMIYHUX 3MIH OP2aHI3AYiliHO-YNPABLIHCOKUX
3acad  30IUCHEHHS NIONPUEMHUYLKOL OISIbHOCMI 6 YMOBAX ONEPAMUBHO20 BNPOBAONCEHHS
HAUCYYACHIUUX OO0CACHEeHb PO3GUMKY THHOPMAYIUHO-KOMYHIKAYIUHUX MeXHOA02ill KOMRAHIAMU
azpapnozo 6iznecy.

Kniouosi cnosa: yugposa exonomixa, meHeOdcMeHm, azpapHuil OisHec, [HGOpmayini
cucmemu

Beryn

[Mudposizalliss €eKOHOMIYHMX BIJHOCHH, 3HAYHOIO MIpOI0, OXOMUJA OlIBIIICTh
chep Ta ramysei rocromaproBaHHs. [HbopmarliiiHi TeXHOJIOTii BU3HAYAIOTh PIBEHb
Cy4yaCHOCTI Ta JII€EBOCTI CHOCOOIB oOprasizamii BHUPOOHHYMX Ta YIPaBIIHCHKUX
npoueciB. [1IBuaKuil po3BUTOK TEXHOJOTIN BUKIMKAE HEOOXIAHICTH TpaHchopmarii
TPaIUIIMHUX METOAIB YIPaBIIHHSA 3a/UIsl MIATPUMKH TEMIIIB 3pOCTaHHS PIBHS
€(EeKTUBHOCTI BUPOOHUYO-EKOHOMIYHUX CHUCTEM Ha 3acajax UU(poBOT €KOHOMIKH.
[HudpoBa ekoOHOMIKA CcTajla HOBUM THUIIOM €KOHOMIYHUX BIJIHOCHH, 13 3aKPIIICHHSIM
KJIFOYOBOI POJIi TakuM (akrtopam Ta 3aco0aM BUPOOHUITBA AK IU(POBI AaHl Ta
MepeKeBl TpaH3akIii. 3aBsKU iM OyB MOAEPHI30BAaHUMN CKJIaJl BAPOOHUYHUX PECYPCIB
MIJIMPUEMCTB, 10 MOBUHHE MPU3BECTH 10 30UIBIICHHS IXHBOI MPOAYKTUBHOCTI Ta
3a0e3rneuyBaTi €()eKTUBHICTh JiSJIbHOCTI KOMIIaHIM, a TAaKOXK, aJleKBaTHY CYy4acHOCTI,
I[IHHICTh CTBOPEHHX NPOAYKTIB (mocnyr). BinOyBaeTbcs akTUBHE MPOBAKECHHS
U(PPOBUX TEXHOJIOTIH B yCiX cdhepax KUTTEAISIIBHOCTI JIFOAUHH, 10 BeJe 1 0 3MiHU

st po3poOku eeKTUBHOI cTpaTerii po3BUTKY y KOHKYPEHTOCIIPOMOMKHUX
HNIOPUEMCTB  YKpaiHU, BHHHMKae moTpeda y BOPOBAKEHHI 3acan IudpoBoi
exoHoMmiku. [lomiOHa ympaBiiHChbKA KOHIEMIS CTa€ MPIOPUTETHOK HE TIIbKU
TEOPETUYHO, aJIe 1 PO3BUBAETHCS NMPAKTHUYHO, HA 0a31 BUBYEHHS CBITOBOIO HAYKOBOTO
JIOCBIAY INOAO peani3amii LUPPOBUX yHpaBIiHCBKHX TpaHchopmauiid. [o
CTpaTeriyHuX HanpsMKIB (OpMyBaHHS Ta peai3alili ynpaBIiHCBKUX PUHIUIIIB
Cy4YaCHHMMHM KOMIIAHISIMM BapTO BIJIHECTU: CTPYKTYpHI HUGPOBI TpaHcpopMmarii
OpraHizaliitHO-yIpaBIiHCBKUX CTPYKTYp, COIlaibHa CTIMKICTh JIFOJACHKOIO KamiTaly,
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30aJ1aHCOBaHICTh (DIHAHCOBOTO PO3BUTKY, BpaxyBaHHS Ta TMOJOJaHHS €KOJOTTYHHUX
npoOsieM, 3MIIHEHHS TpPaMOTHOCTI Ta JOBIpU A0 MHUPPOBUX TEXHOJOTIH,
3a0e3neyeHHs HUPPOBOi OE3MEeKH BHYTPIIIHIX Ta 30BHIMIHIX €KOHOMIYHHUX BIJHOCHH.

JIOUITBHICTh TOCTIHHOTO YAOCKOHAJIECHHS CHUCTEMHM YIPABIIHHSA Cy4YaCHUM
arpapHUM TIANPUEMCTBOM  OKpeclieHa TMOoTpedaMu MNPUNHATTS  e(PEeKTUBHUX
MEHE/KEPChKUX  PpIllIEHb, BIANOBIAHUX TOCIHOJAPCHKUM CUTyallisiM, a TaKOX
Y3rOJUKEHUX 3 YacOBUM TOPH30HTOM Ta OOYMOBJIEHHX IIBHUIKICTIO PO3BUTKY
1H(hOpMAaIIHHUX TEXHOJIOTIH Ha ()OHI CBITOBUX TPEHIB Ta BUKJIUKIB KUTTEAISIIBHOCTI
moactBa. DopMyeTbcsi 00’€KTHBHA TMEpeayMoOBa IMIUIEMEHTAIlli HOBUX YU
MOJICPHI30BaHUX TEXHIYHMX Ta YNPABIIHCHKUX TEXHOJOTIA 10 TMpPOLECIB
(YHKIIOHYBaHHS CUCTEMH YIIPaBIIHHS arpapHUMU (OpMYBaHHIMHU.

Takum 4MHOM, HAJABAKIMBUM 3aBJAHHSIM MEHEKMEHTY KOMIIaHii € MOCTiiiHe
BJIOCKOHAJICHHS] IOTO CHCTEMHU YTPaBJIiHHI, B TIEPIITy YEPTy, BPaXOBYIOUH TEH/ACHIII]
PO3BUTKY IUPPOBOT EKOHOMIKH SIK CBITOBI, TaK 1 B YKpaiHi.

OCHOBHM TEKCT.

Cucrema ynpaBIliHHs arpapHUM MANPUEMCTBOM (KOMIMaHi€0, POPMyBaHHAM) €
YOCOOJICHHSIM OpTraHi3alliiHOTO JOCBIAY, IO 3/aT€H MPOSBISATHCA Yy 3B s3Kax Ta
B3a€EMOJIII MK MOTO CTPYKTYPHUMH KOMIIOHEHTaMH. ba30BUM acleKTOM SIKICHOTO
BUBYCHHS CHCTEMH YIIPABJIIHHS arpapHUM MIJIPUEMCTBOM BHUCTYIMAIOTh MPUHIIUIH
CUCTEMHOTO TIAXO/Y, IO € OJIHUM 13 OCHOBHHMX METOJIB HAYKOBOTO JOCIIIKECHHS
dbopMyBaHHSI ~Ta  PO3BUTKY  COLIAIbHO-€KOHOMIYHUX  cucteMm. [ludpona
TpaHcopmarliss nepegdadae iHTErpauio MUGPOBUX TEXHOJOTIHA Yy BIANOBIAHY (B
HaIllOMy BUMAJKy, arpapHy) cdepy Oi3Hecy. Taka iHTerpaiiisi Ma€ NpU3BOJUTU 10
MPUHIUIIOBUX 3MIH y MOBEIIHII HACENEHHs, MPalIBHUKIB, MIJIPUEMCTBA CTOCOBHO
TOro, SIK BOHU 3a0€3MeUyI0Th I[IHHICTh JJi1 ce0e, CBOiX MOCTayadbHUKIB, KIIEHTIB,
MapTHEPIB, JOCATAIOUN BIACHUX Ta TPOMAJICHKUX €KOHOMIUYHUX Ta COLIAJIIBHUX IIJIeH
IIBU/IIIIE, EKOHOMIYHO BUT1/IHIIIE Ta 3 HOBOIO SIKICTIO.

B opranizamiiitnomy 1uiadi nM@poBa 1HTErpaiis 3 XMapHUMH TEXHOJOT1SIMU
30epiraHHsi Ta Tepenayl BEIMKUX JaHUX, MPU3BOJUTH 0 3MEHIIEHHS poO0YOoro
HAaBaHTKEHHA ympaBiiHg. [lpy 1poMy I1HTErpoBaHl MpOTrpamMHI MPOAYKTU
JT03BOJISIOTH OIEPATHUBHIIIE ONEPyBaTH YIPABIIHCHKOK 1H(POPMAIIi€I0, B TOMY YHUCII,
3 oprasi3zaiii podotu, oOpoOKH AaHUX, MOCTAHOBKM 3aBJaHb, TIONOBHEHHS 3HaHb Ta
NEPCOHAIBHOTO PO3BUTKY. 3aBIAKH LU(PPOBUM TEXHOJOTISAM, peamizaiis (yHKIii
IUIAaHYBaHHS JOMOBHIOETHCS XapaKTEPUCTUKAMHU THYYKOCTI Ta PO3IMIMPEHHSIM
ayIUTOPIEI0 PEKOMEHIAIIIH (CTEUKXOIEPIB).

VYaockoHaneHHs (QyHKIII KOHTPOJO 3a0e3leuyeTbes 4Yepe3 3acTOCyBaHHS
pI3HUX MOOUIBHUX JOJATKIB, IHTETPOBAHMX B 3arajbHy CHCTEMY YIIPaBIiHHS
KOMIIaHi€l0. 30KpeMa, JOCATAETbCS OMEPATUBHICTh HAAXOKEHHsS 1HQOpMaIii Ta
MOCTIHHICTh 3BOPOTHOIO 3B’SI3KYy 3 IMEPCOHAJIOM Ta 1H. 3O0UIBIIYETHCS POJIb
HeMaTepialbHUX METOIB MOTHBalli — reWmidikaiis 3 BHKOPUCTAHHSM I1TPOBHUX
€JIEMEHTIB B po0OYMX TMpoliecax CTBOPIOE TMPO3OPINTy CUCTEMH JIOSUIBHOCTI
(kopucHicTh Tpadiky, 3HAUKH, JOCSITHEHHS) Ta AaKTHUBI3YE BMOTHBOBAHICTh
npaliBHUKa (KOHKYPEHIIIIO).

VY 2017 p. uudposa peBotolisd, B CBITOBOMY MacIiTall, yBIAIILIA Y BUPIIIATBHY
dazy — 10 BCECBITHBOI Mepexi [HTEepHEeT MiIKIIOUUBCS KOXKEH IPYTUi >KUTEIb
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maHeTd. A 3a omiHkow [mobanbHoro iHcturyty McKinsey (MGI), Bxke B
HAWOIMXK4l ABAALSTH POKIB MMOJOBHUHA BCIX POOOYUX Omepaliil B CBITI MOXKYTh OyTH
aBTOMATH30BaHI, 1 3a MacimTabamu Led mpoiec Oyle AOPIBHIOBATH IPOMUCIOBIN
peomrortii XVIII-XIX ct. Takox, 3a ixHiMu x omiakamu, B Kutai 3pocte Ha 22 %
BBII 1o 2025 poky 3a paxXyHOK BIPOBAKEHHS IHTEPHET-TEXHOJOTIH. VY
Cnonyuenux Iltatax AMepuKu OYIKyBaHUN MPUPICT BApTOCTi, IO CTBOPHOETHCS
nudpoBuMu TexuosorisiMu 10 2025 poky mae ckimactu 1,6-2,2 tpaH. gon. CIIA.
imuit psg Kpaid y CBITI aKTUBI3YIOTh LIU(PPOBY TpaHC(HOpPMAIIIIO OYIKYIOUH, L0 1€
MMO3UTUBHO BIUIMHE HA 1X €KOHOMIYHE 3pocTaHHs [3, c. 9].

B cyudacHoMy BHpOOHHITBI CLIBCHKOIOCHOJAPCHKOI MPOAYKIT BCE OUIbII
aKTHUBHIIIE CTa€ BHUKOPUCTAHHS 1HGOpMALIMHUX TexHousorid. IHdopmariiini
TEXHOJIOTI Ta  €JEKTPOHHE OOJIaJiHaHHSA  CUIbCHKOTOCIOAAPChKOI  TEXHIKU
BIJIKDUBAIOTh HOBI MOJKJIMBOCTI JJIi PO3BUTKY «PO3YMHHUX TEXHOJIOTI» B Taily3i.
M eThest po MEHeKMEHT i3 BUKOPUCTAHHAM iH(MOPMAIifHIX TEXHOIOTiii (30KpeMa,
TOYHOTO 3eMJIepoOCTBa Ta aBTOMATHU30BAHOIO TBAPUHHUIITBA), (OPMYBaHHS
YVIPaBIIHCHKUX PIIIEHb HA OCHOBI JJAHUX 13 PI3HOMAHITHHUX JIPKEPEI, 110 OMEpPaTUBHO
OHOBJIIOIOTHCA.

[IpakTuuHe BIpoBaKeHHS 1HPOPMAIIMHUX TEXHOJIOTIM J03BOJISE 3aBYACHO Ta
JOCUTh TOYHO PO3PAaXxOBYBAaTH BHUTPATH Ha BHUPOOHUUTBO CLIBCHKOTOCHOAAPCHKOI
MPOJIYKIIii, TpOrpamMyBaTH PiBHI yPOXKAWHOCTI POCIIUH Ta MPOJAYKTUBHOCTI TBApHH, a
BIITAK BUPAXOBYBaTU COOIBApPTICTh 1 MPOTHO3YBATH PE3YJIbTATHUBHICTH HISIIBHOCTI
arpapHUx MiANpUEMCTB. Tak 3BaHe, pPO3yMHE arpapHe BHUPOOHHUIITBO CTajo
pE3yIbTaTOM E€BOJIIOLIMHOTO MEePEexXoy JII0JCTBA BiJ IHTepHeTy moaeil 1o [HTepuery
pedeil. OcrtaHHI 31 CBOro OOKYy CTajdd MPOAYKTOM YJIOCKOHAJEHHS TEXHOJOTIN
XMapHOro OO4YMCIIEHHS (MOAEpHI30BaHMX 3 Mo4yarky XXI cTOdITTS) Ta pO3BUTKY
KOHIENTYaIbHOI MOJIEI XMapHHUX MOCIYT.

Pe3ynabTatn peTpoCneKTUBHOIO JOCTIIKEHHS NPOLECIB BKa3ylOTh Ha Te, LIO0
OOCSATM CBITOBOTO PHUHKY XMapHUX I[OCIYT IIOPIYHO HEBIHWHHO 3pOCTAIOTH 1
HapOIIyBaHHA 00CATY IIbOTO PUHKY MPUCKOPIOETHCS B 4-5 pasiB mBuie 3a Bcro [T-
rajy3b. SICKpaBUM MiJTBEP/UKEHHSM IIbOTO € AaKTMBHA 3aMiHa BHUKOPUCTAHHS
MpOrpaMHOro 3a0e3MeyeHHs] Ha YMOBax pOSUITI MOJEISIMH MOro MpoJaxy 13
30BHINIHIX XMap Ta XMapHUX OOYHCIIEHb 3a MIANUCKO0. KpiM TOoro, cTUMyTor0YuM
YUHHUKOM PO3TJISTHYTOIO PO3BUTKY BBAXKAETHCS 3POCTAHHS 3aIlIKABIEHOCTI [0
OTIepYBaHHS TEXHOJOTISIMU «BEIIMKUX JTAHUX).

JlroguHa BKe CTBOpWIJIA Takuil cTaH MU(POBOi €KOHOMIKHU, B SIKii Cy0’€KTH Ta
00’€KTH PEANbHOTO CBITY KOHTaKTYIOTh (OOMIHIOIOTHCS 1H(MOpPMAIIIE0, TaHUMH) 3
00’ekTaMH BIPTyaJIbHOTO MpocTopy. Llei 3B’s30k 3a0e3medyroThesl 3a JOMOMOTOIO
APOTOBOTO Ta OE3APOTOBOrO KaHAIIB, HAPOIIYIOYM Maciutabu iHhopMaiiHuX
MOTOKIB Ta iX (OpMH, THM CaMUM CTBOPIOIOYM HACTYNMHUN QopMmMaT XMapHUX
texHosorii (IoT) — inTepHeT-peuett [2, ¢. 223-227].

Texnonorii IoT 703BOJSAIOTE OOMiHIOBAaTHCS 1H(OpPMAIIIED HE TUIBKH MIXK
JIIOJIbMH, a 1 BCE YacTillle, BOHU 3B’ SI3YIOTh TAKUX «CYyO’ €KTIB» 0OMiHY 1H(popMaIli€to,
SK MAaIllMHU, TPUCTPOi, AaT4MKU. ToOTO, «pedl» CTaloTh 3/1aTHI JI0 «CIUJIKYBaHHS,
Maii’Ke, aHAJIOT1YHO TEXHOJIOTIT Tele(OHHOro 3B 3Ky MK JIOJbMH (IIICTh POKIB
3HaAO0MJIOCS YKPAiHISIM IS OCBOEHHS MOOITBHUX TeiedOoHIB, MPAKTUYHO, BCiMa
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JTOPOCIMMHU TPOMAJITHAMHU KpaiHu). 3aBASKH TakKiil 3[aTHOCTI MaTepiaJbHUX 3ac001B
BUPOOHUIITBA BiAOYBCs 4eproBuil cTpuOOK y cdepi BupoOHuuTBa — IHAYyCTpis 4.0
HOBE TOKOJIHHS HAyKOBO-TEXHIYHOI'O MPOTPECy PO3BUTKY BHPOOHHUYOro Oi3HECY.
Came CTBOpEHHS MPOAYKIII BUPOOHMUMX Tally3eld E€KOHOMIKH CTa€ Bce OuIbIIe
aBTOMATHU30BaHHMM, pPOOOTHM30BaHMM 1 aAKTUBHO 3aCTOCOBYE  HaiicydacHimii
JOCATHEHHSI TE€XHIKM Ta TEXHOJOrii, H[0 poOUTH MpoIleC BUPOOHUIITBA BCE OLIBII
JIETTIIUM Ta e()EeKTUBHIIITUM.

Takum ynHOM, B YMOBaxX ()OpMyBaHHS LHU(PPOBOro MPOCTOPY MiANPUEMHULIBKOT
TISTTBHOCT1, aCOPTUMEHT TOBapiB CYTTEBO PO3UIMPIOETHCS 1 TOJOBHOIO MEPETYMOBOIO
TaKOTO 3POCTaHHsS CTa€ TOW (haKT, MO OCHOBOIO €KOHOMIKH CTa€ CEKTOp IMOCHIYT, a
HeMaTepiaibHl MOCIYTH — OCHOBHUM BHJIOM TOCHYT. 3’SIBISETHCS HOBA IIHHICTh —
naHi. [Ipu 11boMy OOMIH CHPOUTYETHCS, MPUIIBUIIYETHCS Ta CTAE BCE JICIICBIIUM.
Bce noctynHimow crae TOpriBis «BCiX 3 ycimay. DopMyeTbcs MPUHLIUIIOBO HOBA
013Hec-Mo/ieNIb TUIATGOPM TOPTIBII, IO CTBOPIOE HOBI PUHKHU 30yTy TOBapiB, poOiIT
9y TOCIyT — nu@poBa. 3a3HaueHa MOJENIb €KOHOMIKA BUBOJWTH Ha TEPIIE MiCIle
(poOuTH OCHOBHUM OJIaroM) JiaHi, BiJ] SKUX 3aJICKUTh MOXJIMBICTh CTBOPIOBATH 1HIII
Onara (HampUKJIaJd, CHOXKMBaudl KyMYyHOTh MOJEKYJSIPHY CTPYKTYpPY CBO€i ki, 1100
po3apykyBatu ii Ha 3D-npunTepi Baoma). Cam 0OMiH JlenieBUA, MaiyKe, MUTTEBUHN Ta
JOCTYITHUHN BCIM 1 BCIOJU. [HpopMaliist He 0OMEXKY€EThCS Yepe3 BiJICTAHb.

MoskHa cTBEepKYBaTH, 110, (DAKTUYHO, EKOHOMIYHA CHCTEMa PETiOHY, KpaiHH
Y MIANPUEMCTBA 3MiHIOE CBii popmat nposiBy. [{udpoBa ekoHOMIKa HE CTBOPIOE Ti
HOBOTO PI3HOBH]Y, a (pOpMYye€ 1i HOBUI CTaH. A caM CTaH, K B1JIOMO, BUMIPATHU JIyXKe
ckinagHo. ToMy 1isi OIIHKM 4M BUMIPY UU(POBOI €KOHOMIKH, 3BakKarOyu Ha i,
MEepEeBaXKHO, HEMaTeplalbHUl opMaT, BU3HAYAIOTh MTEBHUM 0a3UC — OCHOBY BUMIpY.
A BUMIPIOBAJIbBHUM KOMIIOHEHTOM TaKOi OCHOBM LU(POBOI €EKOHOMIKH CTAIOTh CaMe
1H(OpMaLITHO-KOMYHIKaI1HI TEXHOJIOT].

BianosinHo, enemeHTamu, 1o OyAyTh BpaxoOBaHI NMpPU BUMIPIOBaHHI HOBOTO
(umdpoBoro) craHy €KOHOMIYHOI CHUCTEMHU (HANpHUKIad, KpaiHu) CTaloTh MHOro
upoBl GopMaTH BUPKEHHS TPAAULIMHUX OO’€KTIB Ta Ccy0’ ekTiB. OmnucaHuii
MexaHi3M (OpMYyBaHHS CHUCTEMH BUMIPY LH(PPOBOI EKOHOMIKM B CYYaCHOMY
CYCIUIbCTBI MOKHA MPEACTABUTHU Y BUTIISII PUCYHKY 1.

Hugposani cekmopu IIpomucnogicme
N Cinbcoke 20cnooapcmeo
Mnamdopmu <::| Hudgposuii cekmop Topeisns
byoienuymeo
Hioscuman-nocaveu udgposnii 6a3uc Enepeemuxa
& QDinancu
00JIaTHAHHS,
iHdopmaniiini mocayru,
TejiekomyHikamii, IT,
nporpamMHe 3aée3neveHHs!

Pucynok 1 — Ckiaja cucrteMu BUMipy Hu(poBOi eKOHOMIKH
Icepeno: [2]
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OpieHTYIOUNUCHh HA TIPUBEICHUN MIAX1 111010 (GOPMYIJTFOBAHHS Ta BUMIPIOBAHHSI
cTany uu@dpoBizalli EKOHOMIYHMX CHCTEM MAakKpo- Ta MIKpPO- pIBHIB, BapToO
MiIKPECIUTH, IO ICHYE II€ OJUH €JIEMEHT OLIHKH — BEKTOp PO3BUTKY LU(POBOT
€KOHOMIKH. PymIiiiHOIO CHIIOI0 (YU JIOKOMOTHBOM) PYXY, IIO OKPECIIOE IIeil BEKTOD,
BUCTyMae nuppoBuii 6i3Hec.

Ha cporoguimuii aeHb, mudpoBa €KOHOMIKA OXOIUTIOE BXE 3HAYHUN CKJIAT
rairy3eit Ta cdep AIsIbHOCTI B CYCHIILCTBI. Miclie, SK 1 caMy 3Ha4UMICTh HU(POBOTO
013Hecy ChOTOJIHI MOKHA BUPA3UTH Yepe3 NTUHAMIKY PEUTHHTY CBITOBHX KOMIaHIi 3a
piBHEM KamiTani3alli, nopiBHioouu ctad 2020 p. 3 JaHUMH NPO LEH Ke MmapaMerp y
2009 p. (tabmuus 1).

Taoauusa 1 — {unamika nopiBHsiHHSA Ton-10 ¢cBiTOBUX KOMIIaHiH 32 piBHeM
KamiraJjizauii, muapa. goj. CIIIA

Kommanii Kamnitamizaris, mapa. mon. CIIA Kommanii
Ne Ha3zsa 2009 p. 2020 p. Hazpa Ne
1 | PetroChina 367 1433 Apple | 1
2 | EXXON 341 1420 Microsoft | 2
3 [ ICBC 257 1239 Amazon | 3
4 | Microsoft 212 982 Alphabat | 4
5 | CHINA MOBILE 201 658 Facebook | 5
6 | China Construction Bank 182 589 Alibaba | 6
7 | Walmart 189 488 Berkshire Hathaway | 7
8 | PETROBRAS 165 425 Visa | 8
9 | Johnson & Johnson 157 388 Johnson & Johnson | 9
10 | SHELL 156 344 Walmart | 10

IDicepeno: [2]

3a HaBeJeHUMHU B TaOJNMIIl JaHMMH, MOXHA HArJAIHO MO0AYUTH, IO
BiI0yBasiocst B udpoBiit cdepi 6i3Hecy B cBiTi 3a Outbml Hik 10 ocTanHiX pokiB. B
nepury 4epry, BapTO BIAMITHTH, IO PO3MIip KamiTamiizauii, HalOUIbIINX 3a IHM
napaMeTpoM KOMITIaHii y CBiTi, 3pic B 3,9 pa3u, a piBeb 1-i kommnanii (PetroChina) y
2009 p., npakTu4HO, BianoBigae Tinbku 10-i kommanii (Walmart) B cBiTi 3a 2020 p.
[To-npyre, minuit psin KoMmmadiil (BUPOOHUYO-TTPOMHCIOBOTO CEKTOPY E€KOHOMIKH)
MOKWHYJIM HaBEJEHUN PEUTHHT, a 13 TUX 110 3JIUIITUINCS — TUTbKU oAHii (Johnson &
Johnson) Branocs 30epertu cBoe miciie (9-€) Ta BIAMOBITHUMHA YUHOM HApPOCTUTH TH
piBeHb Kamitamizarii (B 2,5 a6o Ha 231 muapa. non. CHIA). Ilo-Tperte, 1 11e TOJOBHUMN
BHCHOBOK 3 HaBeJleHOi B Tabmwuili iHbopmarlii, B 2020 p. 7, 13 HaBEJAEHUX CBITOBHUX
KOMITaHii, € uudpoBumu. [Ipruuomy, 5 13 HUX BUKOPUCTOBYIOTh HOBY O13HEC-MOJENb
— BUKITIOYHO CBOIO, HOBOCTBOPEHY IIaTQopmy.

B VkpaiHi, sk ¢pakTU4HO, 1 B YChOMY CBITI, HAUIIBUAIIUMHU TEMIIaMHU, 13 BCIX
«KJACUYHHUX» Tally3ed E€KOHOMIKHM, IuppoBuil (popmaT po3BuBaE cdepa TOPTiBIIi.
OcCHOBHUM KaHAJIOM 30yTy CTa€ caMe OH-JIaiiH TOPTIBJIsI a00 €NEeKTPOHHA TOPTIBIIS
(E-commerce). BiTun3HsIHUN CETMEHT TOPTIBEJIBHOI Chepr EKOHOMIYHUX BITHOCHH Y
2018 p. 3poctaB Temnamu +30 %, y 2019 p. npupict ckinas 17 %, a, ctaHomM Ha
kiHerp 2020 p. — 78 % Bcix kopuctyBauiB IHTepHeTY B VYKpaiHi 311HCHIOBAIH
KYIIBJIIO OH-TAaWH. BucTymaioun TUM XK€ Takd TOBapOM, MOJIOHO MaTepialiIbHUM
npeaMeTaM 4YM TPOJYKIli, aKTUBI3YEThCS 1 TOPriBias mnociayramMmu. OCHOBHUMH
npaBuiamMu (Y TPHUHIMIAMHU) MOBEIIHKK MNPOAABLIB MOCIYr B (opmari OH-JANH
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CTalOTh MPOCTOTA JOCTyNy (depe3 3pydHi miat@opmu, MOOLIBHI JOJATKH Ta 1H.),
MPO30pICTh (3aBIOSKM OH-JIAWH KOHTPOJIO 3a JWHAMIKOIO BUKOHAaHHS POOIT),
IHHOBAIIMHICTh (MOsIBa BCe OUIBIIOI KUIBKOCTI MOCIYT, crmocoOiB Ta (opmMariB
iXHPOTO HaJaHHS) Ta OO0 S3HICTh ((DAKTUYHO, CHOTOAHIMIHI i 0OCIyroBYIOUOl
KOMIIaHi1 — [1e peUTHHT Ta 3allIKaBJICHICTh B Hili 3aBTpa).

BinMiHHMMU pucamMu pO3BUTKY arpapHOro BUpOOHHUIITBA B CBITI, Ta B YKpaiHi €
KOHIICHTpAIli Ta CIemiaai3allis BUPOOHHKIB CUIbCHKOTOCIOMAPCHKOI MPOMYKIIIi,
IIMPOKE BHUKOPUCTAHHS 1H(POPMALIMHUX TEXHOJOTIHA, BKIIOYAIOUYM HaBIraliiHi
TEXHOJIOT1l YNpaBIiHHSA TEXHIKOWO TpH OJHOYACHOMY 3a0€3MEe4eHH1 3HUKEHHS
MUTOMUX BUTPAT €HEprii Ta BUpOOHUYMX BUTpAT, B LIIoMy. Ha cboro/HiiHIi A€Hb,
NOTEHI[Ia]l arpapHOro CEKTOPY EKOHOMIKM, Ha JyMKY O0ararbOX HAyKOBIIB Ta
€KCIIepTIB, 3aJIMIIAETbCS HeAoBUKOpUcTaHUM. Tak, mume 10 % ycix BITUM3HSHUX
dbepMepiB BUKOPUCTOBYIOTH X04a O OJIHY 1HHOBAIIMHY TE€XHOJIOTII0 B CBOid pOOOTI.
[Tpu oMy 65m3pK0 70 KOMMaHIM € HAIIJICHUMU Ha agritech-startups, TOOTO TOTHYHI
0 mpoleciB  IrMdpoBizaiii  YKpaiHCBKOTO arpoOi3Hecy IIoJI0 TEXHIYHOTO Ta
TEXHOJIOTIYHOTO  3a0e3meueHHs  (epMepiB,  opraHizamii Ta  yOpaBIiHHS
BUPOOHUIITBOM, HOTO aBTOMAaTH3AaIlli Ta TOYHOCTI.

CyuacHe ejeKTpoHHE OOJaJHaHHS Ta 1H(QOpPMaIliiHI TEXHOJOTIi BIAKPUBAIOTH
MO>KJIMBICTH JJIsl BEICHHS arpo0i3HECY TOBAPOBUPOOHUKAMU CLIbCHKOTOCIIOAAPCHKOL
IPOYKIIIT Ha 3acaax pO3BUTKY «PO3YMHOI'O rOCTOIapioBaHHs Ha 3emut». [1oaioHwmit
Oiaxig nependadyae 3acTOCYBaHHS CTPATEriYHOTO YHOPABIIHHS 3 BUKOPUCTAHHAM
1H(hOpMaLIHUX TEXHOIOT1H, (POpMyBaHHS HEOOXITHUX JAHUX 3 PI3HUX JUKEPEN IJIs
OPUMHATTS ~ pIUICHBD, 0e3rnocepeIHbO OB’ A3aHUX 13 BUPOOHUIITBOM
30yTOM, (piHAHCOBUM OOCITYTOBYBAaHHSM Ta BUKOPHCTAHHSM JIFOJICBKOTO PECYPCHOIO
noteHmiany. IludpoBa Tpanchopmarris arpapHoro 6i3Hecy — 1€, B TIEpIITy Yepry,
oprasizailiiiHi 3MiHM 3a PaxXyHOK BHKOPUCTAaHHS HHU(PPOBHX TEXHOJOTi Ta Ol3HEC-
MoJieJield TOCIOJIAapIOBaHHSI 3 METOK MiJABUIIEHHS MPOAYKTUBHOCTI Ta (hiHaHCOBO-
€KOHOMIYHOI edeKkTuBHOCTI. B ocHOBI mudpoBoi TpaHcdopmarlili, 1mo BHU3HAYAE
(GhOKyC MepeTBOPEeHb Ta IIIJILOBUM piBeHb HHUGPOBOI 3pLIOCTi (epmepa, yacTime 3a
1HIIIe, PO3TJIAIAEThCA CcTpareris. Jlami, iHCTpyMeHTaMH JeTaiizailii Ta peamizamii
cTpaTerii € 613HeC-MO/IeJb, TOPOXKHS KapTa 4u MopTdesb MpoeKTiB, 110 30aaHCcoBaH1
3 PI3HUX MO3UIIIA peaizallii TeXHOJIOTTYHUX 1HHOBAIIIM, CIIPSIMOBAaHUX Ha 3POCTaHHS
1 (POBOT 3pLIOCTI arpapHOTO HOPMYBaHHSI.

BucHoBkwu.

BuBuYeHHs1 BIaCTHBOCTEH CHUCTEMHM YIPAaBIiHHS arpapHOro MiANPUEMCTBA Yepe3
XapaKTePUCTHUKU 1i MiJCUCTEM, TApaMETPIB, ACMEKTIB, JO3BOJISI€ BU3HAYUTH KIFOUYOBI
3acaqy MOJEpHI3alii MiAXOMIB MO0 3aCTOCYBaHHS COL1aJbHO-€KOHOMIYHUX
IHCTpyMEHTIB. IMIuiemeHTaliss IUQPPOBUX TEXHOJOTIH Yy TMPOIECH YIPaBIIHHA
CyYaCHUM arpapHuM MIANPUEMCTBOM YKpaiHU € JAETEPMIHAHTOK YJOCKOHAJICHHS
CHUCTEMHM YMPABIIHHA arpapHuUM 013HECOM, B LIJIOMY, OCKIJIbKM BHOCUTh 3MIHHU Y BUIU
Ta MPOIECH MiANMPUEMHHUIILKOI MISUTBHOCTI, III0 BU3HAYaIOTh OCOOJMBOCTI aCIEKTIiB,
napaMeTpiB Ta BJIACTUBOCTEH caMoro arpo0i3Hecy Ta HOro i1H(PpacTpyKTypHUX
€JIEMEHTIB.
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Takum umHOM, nUdpoBa TpaHchopmallis 3yMOBIIOE BTIJIEHHS HOBHX Oi3HeEC-
MOJeNel  BEAEHHS  arpapHoro  BUPOOHMIITBA  BITYM3HSHUMH  arpapHUMH
OiANPUEMCTBAMU B paMKaX HOBUX oOpraHizamiiiaux ¢opm mignpuemcts. Cama
1u(dpoBa €KOHOMIKA € CYKYITHICTIO BUJIB AisUTBHOCTI, IO 0a3yl0Thcs Ha IMU(POBUX
TEXHOJOTISIX Ta Ha 1H(pacTpyKTypl, sika 3a0e3neuye HajexkHe (PyHKIIOHYBaHHS
3a3HaUYEHUX TEXHOJIOT1H. BiTum3HsHI arpapHi GopMyBaHHS TPaTUIIIHOTO TUITY BXKe
TaKOX OMpaIbOBYIOTh NMUISIXH TpaHcgopMallii Oi3Hec-mpoiieciB y nudposi 6i3Hec-
MOJIEN1 3 YpaxyBaHHSIM CBOIX MOXJIMBOCTEH JIsl 3a0€3MEUEHHST CBOIX KOHKYPEHTHHX
nepeBar Ha pUHKY CUIbCBKOIOCIOAApChKOl mpoaykKili. [Ipu 1poMy, KUIBKICTh caMuX
013Hec-mMoienel M(ppoBOi EKOHOMIKH 3POCTAE, 30KpeMa, 3’ SIBJISIOTHCSI HOB1 CIIOCOOU
MOHETH3allli Ta BeACHHS Oi3Hecy, (OpPMYyIOTbCS HOBI PUHKH. BrpoBamxyrouu
1HHOBAIlIMHI PIIIEHHS, Cy0’€KT arpapHOro 0i3Hecy OTPUMY€E MOKJIMBICTh Ta HaOyBae
3IaTHOCTI ONTUMI3YBaTH O13HEC-TIPOLIECH, CKOPOTUTH BUTPATH, @ TAKOK 3HAUTH HOBI
JpKepena TI0X0/liB Ta criocobu (popmMyBaHHS IPUOYTKY.
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Abstract. The paper deals with the methodological principles of digital transformation in
view of the possibility of solving existing management problems in the activities of agricultural
business entities in order to ensure their competitiveness. Approaches to determining the impact of
a digital economy on the activities of domestic agricultural formations as subjects of one of the key
sectors of the country's national economy have been investigated. The most promising digitalization
tools that will allow to significantly increase the efficiency of management are: automation of
financial and investment planning processes, use of programs to ensure users' access to financial
data in real time, expansion of operations analytics to speed up the decision-making process,
application of large-volume processing technologies data for related business processes.
Digitization of the management of an agricultural company allows to change not only the
management of its material part of production, but also to transform the contour of regulation and
control of activities as a whole, since the ability to obtain valuable information from highly
productive digital information exchanges appears. The study of the properties of the agricultural
enterprise management system through the characteristics of its subsystems, parameters, aspects,
allows you to determine the key foundations of modernization of approaches to the use of socio-
economic tools. The implementation of digital technologies in the processes of management of the
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modern agricultural enterprise of Ukraine is a determinant of improving the system of management
of agricultural business. The importance of determining the vector of dynamic changes in the
organizational and managerial principles of business activity in the conditions of prompt
implementation of the most modern achievements of development of information and
communication technologies by agricultural business companies is substantiated.

Key words: digital economy, management, agrarian business, information systems.
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Anomayia. Y nyonikayii posenanymo ocooausocmi yHKYIOHY8AHHI 0EPHCABHO20 CEKMOpPY,
AKYeHmMoBaHoO y8azy Ha eeKmusHoCcmi OisINIbHOCMI NIONPUEMCMSE, SKI 3ACHOBAHI HA O0EPIHCABHIN
enachocmi. Bcmanoeneno, wo nionpuemcmea 0epicasHo20 CeKmopy Maromov Oibuly Yilbogy
CNPAMOBAHICMb HA PO38 SA3AHHS COYIANbHUX MA eKOJIO2IUHUX 3A80AHb, | 8i0icparoms 0coOIUBY POJib
V npoyeci 30iliCHeH s IHHO8AYTUHOT OisIbHOCHI.

Hoseoeno, wo nompebye yO0OCKOHANEHHA MOMUBAYIIHUL MEXAHIZM PO3BUMKY IHHOBAYIUHOT
OISILHOCMI K e/leMeHm CUCmeMU ONOOAMKYBAHHS 0EPHCABHO20 CEKMOPY eKOHOMIKU. Pozensanymo
0CcobnUBOCMI HEKOMEPYIUHUX KOMYHAIbHUX NIONPUEMCME SIK C)YO 'EKMI8 0N0OAmKY8aHHs

Kniouosi cnosa: onodamxyanusi, 0epiucasHUll CeKMOp eKOHOMIKU, No0amKoge Hnpaso,
ehekmusHicms, IHHOBayiliHa OisnbHicmy, L]ini cmanozo po3eumky

Y cydyacHMX yMOBax OITBIIICTh HAYKOBHX JIOCHI/DKEHb 3 EKOHOMIKH
30ceperkeHa Ha (YHKIIOHYBaHHI TPHBATHOTO CEKTOpPY. Y TIEPioJl CTAaHOBIICHHS
PUHKOBOi €KOHOMIKHM IpEeBaiOBaia JAyMKa MIOA0 HEePEKTUBHOCTI TOCMOIAPCHKUX
CTPYKTYp, 11O 3aCHOBaHI Ha JepkaBHId BiacHocTi. IlpoTe, cBiTOBUH HOCBiI Aae
nifctaBu 1e crpoctyBatu [1]. Tak, apyry mosuiito cepen Tomy 10 Haikpamumx
KoMITaHii cBiTy y 2023 porii mociB aepkaBauii HatoBmii riranT Saudi Aramco [2].
3a 2022 pik 1s Aep>kaBHA KOMIIAHISI OTpUMaJia HAaHOIBIINI IPUPICT MIPUOYTKY cepet
ycix ¢ipm, mo BxoaaTh 10 Global 500. Tpete micue y Tomi 10 Halikpamux KoMOaHin
cBity B 2023 pori TakoX Iocija Jep)KaBHAa KHUTaillCbka €HEpPreTHYHa KOMIIaHIs
(Kuraiicbki enextpuuni mepexi «State Grid»), gxa 3amoBosibHsie Onu3bko 80%
notped Kuraro B enektpoeneprii. 3a 2022 pik ii nmpubyTtok 3pic Ha 15% [2]. Cuin
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3a3HauuTH, 1o y 2018 pori Kuraiiceki enektpuuni mepexi «State Grid» mocimanu
apyre micie. OMHOYACHO Ha TPETHOMY Ta YETBEPTOMY MICIIl Y LILOMY CIHCKY TaKOX
3HAXOAWINCHh  JepkaBHI  mianpuemctBa Kwuraro: Kuralicbka  HarioHaibHA
Ha¢ToxiMiyHa kopropailisi «China National Petroleum Corporation» ta Kuraiicbka
€HepreTUyHa Ta XiMiuHa KoMIaHis «Sinopecy» [1].

Y Tomi 10 Halikpamux kommnaHiii cBity y 2022 poui 3HOBY Oynu I’SITh
nepxxaBaux: Kurtaiiceki enextpuuni mepexi «State Grid», Kuraiickka HarioHanpHa
HadroximiyHa kopropamisi «China National Petroleum Corporation», Kutalicbka
€HepreTiyHa Ta XIMIYHAa KoMmaHis «Sinopecy», JepkaBHUM HA(TOBUU TiraHt
CaygnoBcekoi Apasii (Saudi Aramco), Kirtaiicbkka nepkaBHa OyJiBHa KOMIIaHis
(China State Construction Engineering). ¥ toni 10 Halikpamux KOMIaHid CBITY Y
2021 poui - Tpu Oynu nepxaBHumu; y 2020 poui — yotupu; y 2018 pout — tpu [1].
BianoBifHO, NPOTITrOM OCTaHHIX IIICTh POKIB y Tomi 10 Hailkpamux KOMIaH1A CBITY
nepxkaBHuMU Oyiu Bim m'stu (y 2022 poii) g0 tppox (y 2018, 2019 pp.), mo nae
MIJICTaBA CTBEP/KYBATH (DYHKITIOHYBAHHS TMIAMPUEMCTB JEPKABHOTO CEKTOPY €
JIOCTaTHHO €(DEKTUBHUM.

XapakTepHuM € Te, 1o y Tori 10 Hallkpammx KOMIaHii CBITY CTaOUTbHO TPU —
KUTACBhKI JepkaBHI Kopropaiii. CTaOUIbHHI yCHiX KHTAMCHKUX JEp KaBHUX
KOpIopaliiif, cepeja IHIIOTO, TMOSICHIOETHCS MOCTIMHOI TEXHIYHOIO MOJIEPHI3alli€l0
BUPOOHHUIITBA Ta INMMPOKOI I1HTErPAIi€l0 HAYKOBO-AOCIIIHMX YCTaHOB 1 BHIIMX
HaBYAJIBbHUX 3aKJIAJIB 13 HAMOUIBIIIMMU TPOMUCIOBUMU MiANpUeEMCTBaMH [1].

[TepeBaramu nep>kaBHOTO CEKTOPY CHOTOJHI, HA HAIly AYMKY, € 1 Te, IO Ha
Cy4acHOMY e€Tall PO3BUTKY CYCHIIbCTBA, BIAMOBIIHO A0 HEOOXITHOCTI peamizarlii
L{ielt ctanoro po3BUTKY, TPEHIIIB HUPKYJIAPHOT EKOHOMIKH HalO1JIbII BAXKJIMBUMH €
COILIaJIbHI Ta €KOJIOTI4HI CKJIaJoBl po3BUTKY [3]. Tak, BHpIIEHHS COLIAJBHUX Ta
€KOJIOTIYHUX 3aBJaHb Iepeadadae HEOOXIMHICTh aKTUBI3allii  IHHOBAIIMHOI
nismbHOCTI. e € BUMOror ChOTOZEHHS K JUISl MANPUEMCTB JIEPKABHOTO CEKTOPY,
Tak 1 Ay mpuBaTHoro Oi3Hecy. IIpore, AepkaBHI HiANPHEMCTBA MalOTh OUIBITY
IIIJIbOBY CHPSMOBAHICTh Ha PO3B’S3aHHS COIlaJbHUX Ta EKOJIOTIYHUX MpoOIeM
Hacamrepe TOMy, IO 111 3aBJIaHHS € TIOX1IHUMU BiJ1 (PYHKITIHA epxkaBu [4].

[TinmpuemMcTBa AEPKABHOTO CEKTOPY IMOCIAAIOTH OCOOIHMBY POJIb y MPOIIECi
3MIMCHEHHS 1HHOBAIIMHOI AisUTbHOCTI. HalOumbm onTUManbHUMU TIPU I[BOMY €
JIep>KaBHI TOCMIOAAPChKi 00’ €THAHHS SIKI MAIOTh OUTHIIIMKM 1HHOBAIIWHUN MOTEHITIAM,
HDK OKpeMe B3sITE JAepKaBHE IMiAMPUEMCTBO.

HaykoBi jocnikeHHs CBi4aTh MpPO AaKTUBHE 3aJy4eHHS JIEPHKABHUX
MIJNPUEMCTB /IO 1HHOBAIIWHOT MISUTBHOCTI, IO TOB’S3aHO 3 X «YHIKAJIBHUM
CTAHOBUILIEM» Ta TMPOSBISIETECA Yy MOXJIMBOCTI BIUIMBATA Ha 1HIN CYy0’ €KTH
rOCTOJIAPIOBAHHS NUISIXOM CTBOPEHHS CHUIBHUX IliHHOcTeW [5, c¢. 40]. Tak, II.
Tonypuct 1 E. Kapo BBaxawTh, 110 JAep’aBHI CYO’€KTH TOCIOJApIOBaHHSA €
«IHCTpYMEHTaMU 1HHOBaIitHOI nomituku» [6]. Ha nymxy ®. bemnok, came nepsxaBHi
MIIMPUEMCTBA MAarOTh 3a0€3MEYUTH JOBIOCTPOKOBY TEPCHEKTUBY TEXHIYHOTO
nporpecy [7].

[linmpuemMcTBa NEpKABHOTO CEKTOPY Hacammepen 3a0e3NneuyroTh BUPIIICHHS
COIIAIbHMX Ta €KOJOTIYHUX 3aBJaHb KpaiHW, € TEeHepaTOpaMH 1HHOBAIIi.
Bianmosinno n0 4. 1 cr. 1 3akony Ykpainu «IIpo yrpaBninHsa 00’ €kTamMu Jep>KaBHOI
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BJIACHOCTI»  YINpaBliHHSA OO0 ’€KTaMH  JE€pPKABHOI  BJIACHOCTI  3/1MCHIOETHCS
KOMIETEHTHUMHU OpraHaMH 3 METOIO 33J0BOJICHHS JIEP’KaBHUX Ta CYCHUIbHUX MOTPEO
[8]. Ilpote 1 cami JaepkaBHI MIANPUEMCTBA MOTPeOYIOTh MEBHOI MiATPUMKH. B
VYkpaiHi y cKJIajoBiii cUCTeMU MIATPUMKH MiJNPUEMCTB Oibllla YacTKa HaJICKHUTh
MOJATKOBIA CHUCTEMI — TUIAXOM HaJaHHS BiAmoBimHuUX miter. Ilpore, came
IHHOBAIlIfHA CKJIaJI0Ba HEIOCTAaTHRO BpaxoBaHa Ta TNOTPEOY€E YIOCKOHAJICHHS
MOTHUBAIIMHUA MEXaHI3M PO3BUTKY 1HHOBAIIIHOI JISUTLHOCTI SIK €JIEMEHT CHCTEMH
OTIOIaTKYBAaHHS JIEP>KAaBHOTO CEKTOPY €KOHOMIKH.

Oco0sMBOCTI OMOAATKYBaHHS MIANPUEMCTB CYO’€KTIB JIEPKABHOTO CEKTOPY
€KOHOMIKH, 110 3A1MCHIOIOTh MIMPUEMHUIBKY JISJIbHICTh, HACAMIIEPE]] OB’ I3aHUM
13 00OB’SI3KOBICTIO HapaxyBaHHS Ta CIUIATH JEPXKAMBIACHMAIB, SIKI MPUPIBHSIHI 0
nogaTkiB. Mu miarpumyemo mo3uiiro B. CeMUHOXKEHKO 1100 HEOOXIAHOCTI st
3IMCHEHHS peajbHUX MACIITa0OHUX pedOpM «TrOTyBaTH MaKeT 3aKOHOJABYUX 3MiH,
AK1 O CTUMYJTIOBAJIM 1HHOBAIII1, 3BUTBHSIIN O B1J] OTIOJJaTKYBAaHHSI KOIIITH IiIITPUEMCTB,
[0 CHOPSAMOBYIOTHCS Ha HAayKOBO-TEXHIYHI PO3pOOKH, 1 B IJIOMY CTBOpPIOBajiu O
HalllOHAJBHY 1HHOBalIWHY i1HMpacTpykTypy» [9]. Ilpu npomy mnepeadadeHo, o
JEPKIUBIICHIA MAlOTh LJIbOBE CIPSIMYBAHHS Ha PO3BUTOK TEXHOJOTIYHOI 0a3u Ta
MIATPUMKY MANPUEMCTB JOCTITHO — MPOMHUCIIOBOT 0a3u akazaemii Hayk. [Iporte, Ha
Hally TyMKy, IF0 HOPMY 3aKOHOJABCTBA JOILUIBHO TOIIMPUTH HA 1HIII CyO’ €KTH
JEP>KaBHOTO CEKTOPY €KOHOMIKH, 110 3/IIMCHIOIOTh 1HHOBAIIIMHY JisJIbHICTb.

Y cucreMi ONMOAATKYBaHHS MiANPUEMHUIIBKUX CTPYKTYpP JCPKABHOTO CEKTOPY
MalTh MICHE OCOOJMBOCTI CTOCOBHO OIOAATKYBAaHHS OKPEMHX TOCIOAAPCHKUX
onepauiid. Tak, MalilHOBI BHECKM YYaCHUKIB JEp>KaBHHX TOCIOAAPCHKUX 00’ €IHAaHb
3BUIBHEHI Bl MOJATKY Ha JOAaHy BapTiCTh. Toxal K MaiiHOBI BHECKM YYacCHHKIB
MPUBAaTHUX TOCMOJAPCHKUX 00’€lHaHb onoAaTkoBytoTbes [10]. 3pocTanHHs Xk
KariTaay 3a paXyHOK BHECKIB YYaCHHUKIB MiANPUEMCTBA, BiANOBIAHO 10 [lonoxeHHs
(crannmapty) Oyxrairepchbkoro obmiky 15 «Jloxin» He BU3HAETHCS JTOXOJOM 1, HE €
00’€KTOM OMOJIAaTKYBaHHS MOJATKOM Ha MPHOYTOK, SIK JEPKABHUX TaK 1 MPUBATHUX
rocrnoiapcbkux 00’ eaHanp [11].

Jlep>kaBHHI CEKTOp E€KOHOMIKM YKpaiHM MpeACTaBICHUN HEKOMEPIIHHUMU
KOMYHaJIbHUMHU TIAIPUEMCTBAMU, 110 MAalOTh MOJATKOBUI CTAaTyC HENPUOYTKOBHUX.
CamMe TakuMu € JIep»KaBHI MIANPUEMCTBA OXOPOHH 370pOB’s, sIKi TpaHCcHOpMOBaHi 3
OIO/DKETHUX YCTaHOB. Sk Cy0’€KTHM ONOJATKyBaHHS, BOHU MAalOTh CYTTEBY
BIIMIHHICTh: TIPH I1X CTBOpPEHHI TmepeadadyeHo HEOOXIAHICTh 3a0e3MeUeHHS
npuOyTKOBOCTI AISUTBHOCTI, LI0 HE CYINEpPeunuTh HEmpuOYTKOBOMY cTaTycy. Taki
MEIMYHI 3aKJIaJId HE € TUNITATHUKAaMU MOJIaTKy Ha MpUOYTOK. € MOMUIBHUM PO3TIsSAaTH
3BUIBHEHHS BiJ CIUIaTH MOAATKy Ha MpHOYTOK SK BUJ ILIIHOBOTO (PiHAHCYBaHHS Ta
BifoOpakaTh y 3BITHOCTI TaKMX KOMYHAJIbHMX HEKOMEPIIMHHUX MiIPHEMCTB
HapaxyBaHHs MOJATKy Ha MNpHOYTOK Ta MOro cropsMyBaHHS Ha (QOpPMYBaHHS
1JIbOBOTO (hiHaHCyBaHHs [12].

CyyacHuil etan po3BUTKY €KOHOMIYHHMX BIJTHOCHH B YKpaiHl XapaKTepU3yeThCs
rapMOHI3AIlIEI0 BITUYM3HSHOTO 3aKOHOJABCTBA 13 MDKHAPOJHUMHM HOpPMaMH, IO
TOpPKa€eThCs 1 chepu MOAATKOBUX BigHOCHH. [lolaTKOBMM BiIHOCHMHAM MpUTaMaHHI
MEPMAHEHTHI 3MIHM SIK CTPYKTYPH ONOJATKyBaHHA, TaK 1 METOAUKU (HOpMYyBaHHS Ta
B1JI0Opa)KE€HHA B 00JIIKY pO3paxyHKIB 3 OIOJIKETOM 3a MOJJATKOBUMH IJIATEKAMHU.
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YopoBamkenHss [logaTkoBOro KoAEKCy YKpaiHH CHPSIMOBAHO Ha IIEBHY
yHI(IKaIi0 BITYU3HIHUX MPaBUII OMOJATKyBaHHS Ta OyXrajaTepchbkoro (piHaHCOBOTO
o0miky. Y mpaisix HayKOBIIIB Ta B OOJIKOBIM MPaKTUINl Majo MICIIe¢ BUOKPEMIICHHS
TAKOro BUAY OOJIIKY SIK MOJATKOBUH. Y Cy4acHMX yMOBaX, MICJI BIPOBAKCHHS
[lomatkoBOrOo KOJEKCy Ta HaOMIKEHHS HOPM ONOAATKyBaHHS JO OOJIKOBOI
MeToaoJorii (B 4YacTWHI TMOMATKy Ha MPUOYTOK) € MIJCTaBH BECTH MOBY IPO
HEJIOIUIBHICTh BUOKPEMJICHHSI TIOJATKOBOTO OOJIKY $K CKJIAJO0BOi CHCTEMH
Oyxraiarepcbkoro  o0Osiky. Ile TBep/)KeHHS HE  CTOCYEThCS  OOJIIKOBOTO
CYyNpOBOKEHHS (POpMyBaHHS TOJATKOBUX HACTIJKIB B YacTUHI PO3PaxyHKIB 3
OI0/DKETOM 3a TOJAaTKOM Ha JOJaHy BapTiCTh, 110 OOYMOBJIEHO PI3HUMHU
METOJI0JIOTIYHUMH 3acafamMu (GOpMYyBaHHS MOAATKOBUX 3000B’s3aHb Ta MOJATKOBOTO
KpeIuTy B OOJIIKY 3 METOK OMNOJATKyBaHHS Ta JOXOJIB 1 BHUTpaT B CHCTEMI
¢iHancoBoro o0JyiKy. TepMiH «IMOAATKOBUI OOMIK» 3aJMINAETHCS AKTYaJbHUM
CTOCOBHO PO3paxyHKiB 3 6romkeToM 3 [1JIB.

MeToto CTBOpEHHsSI HENPUOYTKOBUX IMIANPUEMCTB € BUPIMICHHS COIIATBHUX
npoOjeM, fKI TOCTaloTh TEpel CyYaCHUM CYCIUIBCTBOM. YCl HEKOMEpIIiiHi
MIIIPUEMCTBA PO3PIHATHCA 3a O3HAKAMHM HEMPUOYTKOBOCTI Ta OCOOJMBOCTSIMU
OTOJJaTKyBaHHS.

Hopmamu momatkoBoro mpaBa YKpaiHu BCTAHOBJIEHO, IO JUTSI «HETPUOYTKOBUX
oprasisailiii, siki BiAnoBiaroTh BUMoram llogaTtkoBoro kogekcy YkpaiHu Ta BHECEHI
no Peectpy HenpuOyTKOBHX YCTaHOB Ta oOpraHizailiii, BCTaHOBIIOETHCS PIYHHIMA
nojaTKoBUM (3BiTHUI) mepioa. He € miarHukamMu momaTky Ha MpUOYTOK CyO’€KTH
roCroJaprOBaHHs, 0 3aCTOCOBYIOTh CIPOIIEHY CUCTEMY OMOJATKyBaHHs, OOJIKY Ta
3BITHOCTI, BU3HaveH1 riaBoro 1 posauty XIV IlomatkoBoro xoaekcy Ykpainu» [8].
3rigHo 3 1. 2 cr. 3 ['ocnoaapchKoro Kojaekcy YKpaiHu, «TOCrojapchbka JisIbHICTD
MOXe 3JIMCHIOBAaTHCh 1 0€3 MeTh oJepkKaHHd NpuOYTKy (HEKOMepiliiiHa
rocrofapchbka AisibHICT)» [13]. Bigmosimno g0 m. 3 c1. 3 'ocmogapeekoro Koaekcy
VYkpainn, «IisIpHICTh HETOCMOMAPIOIYNX CyO’€KTIB, COpSMOBaHA HA CTBOPEHHS 1
MiATPUMaHHS HEOOXIHMX MaTepialbHO-TEXHIYHUX yMOB iX (DYHKITIOHYBaHHS... €
rocrofapuuM 3a0e3MeUYeHHSIM MisUTbHOCTI HerocmnoAaproodux cyo’ekTi» [13]. Tlpwu
oMy y cT. 86 [luBinbHOTO KOmeKCy YKpaiHM BH3HAYEHO, IO HEMiIMPUEMHHUITBKI
TOBApHUCTBA I1apajieIbHO 3 OCHOBHOIO [ISUIBHICTIO MOXYTh 3IIMCHIOBaTH 1
HiANPUEMHUIBKY, SKIIO BOHA HE 3a00poHeHa 3akoH0aBuoO [14]. SIKmo % AisSIbHICTD
y ¢opMmi mOiAOPUEMHULTBA CyO0’€KTaM TOCIHOJaploBaHHA 3a00pOHEHa, BOHU
3MIMCHIOIOTh HEKOMEPIIMHY TOCHOAApChKY MisJIBHICTh BIAMOBIAHO JO T 5
IN'ocnomapcbkoro kojekcy YkpaiHu. Mu BBa)kaeMo, 110 HEKOMEPIIiHHI KOMYHaJIbH1
HIIIPUEMCTBA y cepl OXOPOHU 370pPOB’S MAIOTh CYTTEBY BIIMIHHICTH came TOMY,
0 MPpU iX CTBOPEHHI MependauyeHo HEoOXIiIHICTh 3a0e3nedeHHs MPUOYTKOBOCTI
nismbHOCTI. [IpoTe, mpuOYTOK MOXKE CHpSIMOBYBAaTHUChH JiMIlIe Ha (iHAHCYBaHHS
PO3IIMPEHHS] MISUIBHOCTI, IO Ja€ IMJCTaBH OTPUMAaHHS TIpaBa HE CIUIaYyBaTH
IIOJAaTOK Ha MPHOYTOK. Y I[bOMY 3B’S3Ky BBa)XKa€MO 3a JIOIIBHE BHOKPEMHTH TaKl
MiAIpUEMCTBA y PeecTpi HeMpruOYTKOBUX YCTAHOB Ta PO3TIIAIATH CTATyC HETUIATHUKA
MOJaTKy Ha NPHOYTOK Yy KOHTEKCTI OTPUMAHHS MUIBI SK BHUAY I[IJIOBOTO
(hiHaHCYBaHHS.

BiamoBimHo m0 HopM umHHOrO 3akoHomaBcTBa (IIKY) «HempuOyTkOBa

ISSN 2567-5273 95 www.moderntechno.de



Modern engineering and innovative technologies Issue 28 / Part 1 (N§

Oprasizaifisi — I1¢ CaMOCTIHHHI Cy0’€KT rocrmojaproBaHHS 3 MpaBaMu OPHIAIHOI
0co0u, SIKUW 3MIMCHIOE MISUTBHICTH 3T1HO CTATyTHHUX JOKYMEHTIB, MAa€ CaMOCTIMHHMA
OaylaHc, TOTOYHI paxyHKM B OaHKax, MedYaTKy, Bele OyXranTepchKuil OOJIiK, Moaae
3BITHICTH 3TITHO 13 3aKOHOAABCTBOM» [8]. OCOONMBICTIO HEMMPUOYTKOBUX € TE, IO
npu iX CTBOPEHHI OTpPUMaHHS NPUOYTKY HE € METOH, IO XapaKTepHO IS
HEKOMEPIIIMHUX MMIANPUEMCTB, SKI (YHKIIIOHYIOTh Yy pe3ynbTari pedopMyBaHHS
OIOJDKETHUX MEIWYHUX 3aKiaafiB. J{ISIbHICTE TaKUX 3aKjajiB, HE3BAXKAIOYM HAa
MO3UI[IOHYBaHHS K HEMPUOYTKOBUX, Tmepenadadac ¢GopMyBaHHS MO3UTHBHUX
(dinaHcOBUX pe3yiabTaTiB. [Ipote, 1eil ¢hiHaHCOBUN pe3yJbTaT HE BUKOPUCTOBYETHCS
K JDKepeao TpeMiid Ta JUBIICHAIB, a Ma€ CIPSIMOBYBaTHCh Ha (piHAaHCYBaHHS
PO3IIMPEHHs JISJIHOCTI Ta OLIbIl epeKTHUBHE HaJaHHA MeIuyHux mnociayr. Taki
MEINYHI 3aKJIad HE € TUIATHUKAMH TIOJIaTKy Ha MPUOYTOK, MPOTE MU BBAXKAEMO, IO
€ HEOOXITHUM PO3TJIANATH 3BIILHEHHS BiJ CIUIaTH TMOJATKYy Ha MPUOYTOK SK BUJT
nitboBoro ¢inancyBaHus. Tak, BigmosigHo g0 HII(C)BO 15 «/loxim» mependaueHo
BH3HAHHS IUIHOBOTO (hiHAHCYBaHHS JOXOJOM B YacCTHHI KOINTIB BHBIILHCHHX BIJI
OTOJATKYBaHHSI y 3B’S3KY 3 HaJaHHSM MUIBT 3 MOAATKy HA MPUOYTOK MiAMPUEMCTB
YIOPOJOBXK THX TEPIOJIB, B AKUX OyJM BU3HAHI BUTPATH, MOB’s3aHI 3 BUKOHAHHIM
yMOB Takoro (iHaHCyBaHHS. JloTpuMaHHS ITMX BHMOT 3a0€3MEYUTh KOHTPOJb
[[IJIOBOTO XapaKTepy BUKOPUCTAHHS BUBUIbHEHUX KOIITIB.
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Abstract. The article discusses the modelling of household financial behaviour. Synthesis and
analysis are used as a general scientific method of scientific cognition. The purpose of the study is
to consider possible stages of modelling households’ financial behaviour to achieve households’
financial sustainability in the face of endogenous and exogenous factors of influence. Financial
behaviour should serve as an instrument to help define the financial potential of a household, link it
to consumption and non-consumption needs, and ensure financial sustainability in adverse
circumstances. The methods of modelling the financial behaviour of households are defined. The
interrelation of the stages of the household life cycle and the modelling of its financial behaviour by
combining risky and risk-free financial instruments is substantiated. According to the study,
ensuring financial sustainability is one of the positive results (efficiency) of households’ financial
behaviour. Moreover, further research should use elements of correlation and regression analysis
to rank risky and risk-free financial instruments by the strength of their impact from least to
greatest.

Key words: household, finance, financial behaviour, modelling.

Inroduction.

Domestic researchers of household financial behaviour define it without
reference to specific goals, but rather as characterizing individual objects of
management — income, and expenses (consumption, savings or investments). This
approach to the essence of households’ financial behaviour is explicitly pointed out
by Golub G. and Golub R., who note that «financial behaviour includes various types
of financial activity of the population, such as savings, investments, insurance,
lending, various programs for accumulating pensions, etc.» [1, 43]. Confirmation of
this approach can be found in the study by Kizyma T., who notes that «different
degrees of expression of certain priorities, needs and interests of households form a
wide range of specific models of their financial behavioury [2, 215]. In her opinion,
the household’s needs will determine the patterns of its financial behaviour.
Continuing this thesis, Vdovychenko A. understands financial behaviour as «the
choice (inclination) of the population to use their own financial resources for
consumption, saving in an organized or unorganized formy. Similarly to the approach
of Kizyma T., the author determines the final form of financial behaviour depending
on the dominance of the household’s choice between the directions of use of financial
resources [3, 155]. The team of authors of the monograph «Financial Policy of
Investment and Innovation Development of Ukraine» edited by Demianyshyn V.
expands the objects of financial behavior of households with their income. They
define the financial policy of a household as an activity based on the creation and use
of funds of financial resources to meet personal needs. Accordingly, the financial
policy of such entities is to optimize the formation of income from labour activity,
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entrepreneurial activity, property, etc., as well as to rationalize consumer and non-
consumer expenditures [4, 331]. Dorosh V., Chepel K. and Kuzyk O. focus on all
components of households’ financial activity as the object of their financial
behaviour, they believe that it is essentially «a set of mechanisms through which
households interact with other participants in the market economy to generate
income, consumption, savings and investment and the factors that influence their
activities» [5, 365]. Thus, the approaches of these scholars either do not contain clear
formulations of financial policy goals or formulate them in a broad sense.

The purpose of the article is the modelling of household behaviour to achieve
their financial sustainability.

Results.

Today, household financial management is not effective. In our opinion, this is
the result of the fact that the management of households’ financial resources is
structured in such a way that it is aimed solely at individual components of their
financial activity — income, expenses, savings, investments — and at checking
deviations from the planned values that arise due to the influence of endogenous or
exogenous factors of their life. Such an approach is ineffective and unjustified, as it
does not reflect the importance of management in the field of household finances in
general and does not allow for achieving its effectiveness in particular. This affects
the development of both a particular household and causes negative phenomena that
do not allow this area of the financial system to take a worthy position among its
other areas, mainly due to the role of household savings and investment instruments
in the financial market.

The development of a household requires it to apply an effective approach to
managing its own or borrowed financial resources, using which it has the opportunity
to take preventive actions that take into account the likelihood of negative
endogenous and exogenous phenomena in this process. Modelling the financial
behaviour of households aimed at ensuring financial sustainability requires the use of
risk-free and risky instruments to influence the objects — income, expenses, savings,
and investments. But, as practice shows, some of them are not only not used or little
used, but also not disclosed in the theoretical plane (the essence of risk,
sustainability).

Thus, modelling financial behaviour and its impact on the financial
sustainability of households is a new type of result-oriented financial resource
management in which the subject, by influencing objects, not only moves the
household from an unstable state to a stable one as a result of internal or external
threats but also makes it possible to identify tools to influence emerging deviations.
The main advantage of an effective approach to financial behaviour (aimed at
sustainability) compared to an ineffective one (aimed at individual components of
financial activity) is that instead of reacting after problems arise in the process of
household development, it financially compensates for their occurrence through the
planning and use of risk-free and risky financial instruments.

Modelling the financial behaviour of households and its impact on their
financial stability involves the use of the following methods:
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1) normative (based on the established norms, determining the principles of
financial resources management, taking into account endogenous and exogenous
factors that may affect the approved norms);

2) monitoring (constant monitoring of the financial condition of the household,
the course of certain processes of its life cycle that may affect financial stability;
includes the collection of necessary information about the objects of financial
activity, factors influencing changes in their composition or structure);

3) functional (identifying correlations between the impact of the objects of
financial activity of the household on sustainability, with an emphasis on the
knowledge of interdependent factors);

4) control (the possibility of assessing financial sustainability using the
developed indicators and determining the level of influence of the objects of financial
activity of the household on their values);

5) preventive (preventing the occurrence or preventing the occurrence of
deviations in modelling financial behaviour);

6) surveys for the National Bank of Ukraine and the Ministry of Finance of
Ukraine (collecting information on the financial stability of households through direct
or indirect communication; allows tracking trends in the development of household
finances to ensure its positive impact on other areas of the financial system — public
finances and finances of business entities). Along with the methods by which
households influence their financial sustainability, we propose to distinguish types of
financial policy (income, expenditure, savings, investment), which make it possible
to study it in different manifestations at different stages of their life cycle.

Modelling financial behaviour and its impact on financial stability should begin
at the first stage of the life cycle by planning the formation of household reserve
capital. It is created in the amount of 6 monthly household incomes using risk-free
instruments in the medium term (up to 3 years) using the rates of deduction from the
income received (for example, 10%). The actual process of households’ reserve
capital formation during the planned period will be strengthened by the function of
active control (implementation of management decisions) and the ability to make
adjustments (regulation) based on identified deviations. Such regulation is aimed at
removing obstacles to the achievement of the strategic goal of household financial
policy (ensuring financial sustainability) by the approved standards and provides for
changes in their size under the influence of real external or internal factors. This
approach allows the household’s financial plan to become a fundamental document
that defines the models of its financial policy that will be used to implement its
financial decisions.

Drawing up a financial plan for a household at the first stage of its life cycle and
for the medium term (up to three years) is intended to ensure the financial
sustainability of households in such cases:

e the negative impact of endogenous factors of temporary disability and
unemployment through the use of risk-free financial instruments in the
interaction of individual components of the household’s financial activity as a
whole, resulting in the formation of a reserve fund with a composition and
structure that meets the goal. This makes it possible to avoid instability in the
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financial support of households’ livelihoods, which necessarily arises under
the influence of endogenous factors;

e the negative impact of exogenous factors (inflation, exchange rate changes,
etc.) through the use of risk-free financial instruments, which results in the
formation of a reserve fund in the composition, structure, and amount that
allows for nominal (taking into account the negative impact of changes in
consumer prices) financial stability of households. This also helps to avoid
instability in the financial support of households’ livelihoods, which
necessarily arises under the influence of exogenous factors.

The next stage after the formation of the household reserve capital in the amount
set by the household is the modelling of the household investment policy and the
realization of its investment potential in practice. This modelling at the stage of active
labour activity in the life cycle of a household is carried out for the long term (up to
twenty years) and provides for ensuring the financial stability of households in the
following cases:

¢ the negative impact of endogenous factors of permanent disability, reaching
retirement age through the use of risky financial instruments in the interaction
of individual components of the household’s financial activity as a whole,
resulting in the formation of investment capital in the composition and
structure that meets the goal. This makes it possible to avoid instability in the
financial support of households’ livelihoods, which necessarily arises under
the influence of endogenous factors;

o the negative impact of exogenous factors (inflation, exchange rate changes,
etc.) through the use of risky financial instruments resulting in the formation
of investment capital in composition, structure, and amount that allows for
real and not just nominal financial stability of households. This also helps to
avoid instability in the financial support of households’ livelihoods, which
necessarily arises under the influence of exogenous factors.

At this stage of modelling financial behaviour, it is extremely important to use
risky financial instruments and invest in the index of any of the domestic stock
exchanges. Given the need to improve household financial literacy for the formation
of investment capital — that it also becomes the basis for the development of other
spheres of the financial system.

At the stage of implementation of the selected financial behaviour models, it
envisages constant accounting and analysis of the process of formation (income
financial policy of the household) and uses (expenditure financial policy of the
household, including savings and investment models) of household financial
resources in order to immediately identify deviations and make the necessary
adjustments to ensure its financial stability. The need for further control by the
household disappears, as all deviations that occurred during the management of its
financial resources and the implementation of the chosen model of financial
behaviour are eliminated during this process. This makes it possible to assess the
degree of timeliness and prudence of decisions made and to increase the efficiency of
the financial resources management process in general.
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An effective approach to modelling household financial behaviour to ensure
their financial sustainability is based on its mechanism that can work ahead of
deviations and provide management results. Using the method of analogy, we will
draw a conditional parallel between models of household financial behaviour. The
main purpose of such modelling is to choose between risky and risk-free financial
instruments, their composition, and structure, as a response to the impact of
endogenous and exogenous factors that have arisen and caused phenomena that
negatively affect financial stability. In turn, any of the selected models «fit» into the
state regulation of the development of the financial system’s spheres and links, as it
provides for an increase in the efficiency of households’ financial resources
management by forming reserve or investment capital using the country’s financial
market instruments.

Conclusions.

Thus, modelling the financial behaviour of households to ensure their financial
sustainability is a system of formation and use of household financial resources
through the use of risk-free and risky instruments. Such modelling is implemented at
all stages of the household’s life cycle and is determined by the level of its financial
literacy and the current legislation regulating relations in the financial sector of the
state. Further research in this sphere of science study should use elements of
correlation and regression analysis to rank risky and risk-free financial instruments by
the strength of their impact from least to greatest.
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AHnomauia. Y cmammi po3ensiHymo Mo0eno8anHs iHanco8oi n08edinKu 00MO20CH00APCMS.
AK 3a2anbHOHAYKOBI Memoou HAYKO8020 NIZHAHHA BUKOPUCMAHO CcuHme3 ma auanis. Memoio
00CNI0JCEeHHSL €  PO321A0  MOMNCIUBUX — CKIAAOOBUX  MOOEN08AHHA  (DIHAHCOB0I  NOBEJIHKU
00M020Cn00apcme 01 O0CACHEHHs (DIHAHCO80I CMIUKOCMI 00MO20CNO0apCcme 8 YMo8ax Oii
E€HOO2eHHUX ma eK302eHHUx akmopie enaugy. Dinancosa nogedinka Mae Cciy2yeamu
IHCMPYMEHMOM, AKULL  0ONOMOdCe GU3HAYUMU (DIHAHCOBUL NOMEHYIAT O0MO20CNO0APCmaa,
nog’sazamu U020 3i CHONCUBUUMU MA HECNONCUBYUMU BUMPAMAMY, A MAKONC 3a0e3neuumu
Qinancosy cmilkicms 3a HecnpuamMaUSUX obocmasuH. Busznaueno memoou MoOeno8amHs
Ginancosoi nogedinku oomozocnooapcms. OOIPYHMOBAHO 63AEMO38 SA30K CMAOIU HCUMMEBO2O
YUKTLY O00MO20CN00apCmea ma MOOeNo8anHs 1020 (DiHaAHCOB80I NOBEOIHKU WLIAXOM NOEOHAHHA
PU3UKOBUX I Oe3pusuxosux Qinancosux iHcmpymenmis. 3a pe3yibmamamu  QOCAIOHCEHHS
6CMAHOBNIEHO, WO 3d0e3nedents QIHAHCO80I CMIUKOCMI € OOHUM i3 NO3UMUBHUX De3VIbmamis
(ecpexmusrnocmi)  pinancosoi nosedinku domozocnooapcme. Kpim moeo, y nooanvuiux
00CNIONCEHHAX OOYINIbHO BUKOPUCTOBYBAMU €leMEeHMU KOPeNAYiUHO-pecpeciinozo auHanizy o0
PAHIICYBAHHS PUBUKOBUX MA Oe3pUBUKOBUX (DIHAHCOBUX THCMPYMEHMIE 3a CUNOK GNIUBY 6i0
HAUMeHU020 00 HalDiIbULO2O.

Knrouosi cnosa: oomococnooapcmeo, ginaucu, hinancosa nosedinka, Mooeno8aHHs.
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Anomayia. Cmamms npucesayena memoooio2iuHUM AcneKmam opmy8aHHs KOHKYPEHMHUX
cmpameeiti 3aKnadie 0xopoHu 300pog’sa (303) — 30Kkpema npuHyunam, Mmemooam, MOOEM,
Kkaacughikayii, mexanizmy. Pozensanymo cyyacui nioxoou 0o po3yMiHHA MAPKemuH2z080i cmpameaii
303 ma ii pignis. Oxapaxmepu308ano HAYKOBI WKOJU CIMPAMESIYHO20 MEHEONCMEHMY 8 KOHMEKCmI
niepyums 05l popmysants KoHKypenmuux cmpamezii 303. 3anpononosano inmepnpemysamu
eenepuuni cmpamezii Porter M.E. nio ocobnusocmi ¢hynkyionyeanus i cneyianizayii nionpuemcme
MeouyHoi eanysi. Buznaueno KoHyenmyanioHy cmpyKkmypy KOHKYPeHYii Midc 3aKnaoamu HA PUHKY
MEOUYHUX NOCTYe.

Kniouogi cnoea: roumxypemwmui cmpamezii, cmpameciune NIAHYEAHHS, MAPKEMUH208d
cmpamezisl 3aK1a0y 0XopoHu 300pos s, cenepudni cmpamezii Porter M.E., punok meouunux nocnye.

KonkypeHTHa cTpaTeris miAmpHEMCTBA J03BOJISIE€ AaTH BIANOBIIb HA IWTAHHS,
SK BOHO KOHKYpPY€ Ha I[ITLOBOMY PHHKY, 32 PaXyHOK YOTO BUTPUMYE KOHKYPECHTHHI
THCK 1 OTPUMY€ TEPEMOTY B KOHKYpEeHTHiN OopoTrOi. [lpm TOMy, 1m0 B pi3HHUX
JpKepenax Il CTparerii MaloTh Pi3HI Ha3BU — «KOHKYPEHTHI CTparterii,
«MapKETUHTOBI CTPATETIi», «IIANPUEMHHIIBKI CTPATETIi», «KOPIOPATUBHI CTPATETii»,
«mopTdenpHi cTpaTerii» «cTparterii 613Hecy» TOIIO, MOBa 3aBXAM e PO OAHE 1 Te
caMe — SIK MIANPUEMCTBY JIATH HA PUHKY 1 3aJ0BOJBHATH IMOTPEOH CIIOKUBAUIB
KpallliM, HI’K Y KOHKYPEHTIB, criocoOoM. BapTo 3a3HaunTH, 1110 y peaabHIi IpaKTHIll
JOCUTh YacTO KEPIBHUKHM HE TMPOBOJATH BIAMIHHOCTEH MDK 3arajibHOIO
KOPIOPATUBHOIO CTPATETIEI0 MIAMPUEMCTRBA 1 CTPATETIEI0 MAPKETUHTY.

[To-nepiie, ocHOBHMM 00cCsAT 1H(OpMAaIli, SKUA BHKOPUCTOBYETHCA IIPHU
CTpaTeriyHOMy IUIaHYBaHHI, HAJA€ThCS BIJIJIOM MapKETUHTY, (YHKIIOHAILHO
BIJINOBI/Ia€ 3a 3B’S30K MIANPHUEMCTBA 3 HOro IIILOBUMHU puHKamu. [lo-mpyre, B
OCHOB1 PO3pOOKM CTpaTterii MiAMPUEMCTBA JICKATh KJIIOYOBI MHUTAHHS, MOB’S3aHl 3
aHaJIi30M PUHKIB, KOHKYPEHTIB, CIIO’KHBaY1B, (OPMYBAHHIM KOHKYPEHTHHUX I€peBar.
VY miif vactuHi 3a0e3MEYeHHs CTPATEriyHOro IMpOLEeCy YIPaBIiHHS HAMNPSMKU
pPO3pOOKH 3arajibHOi cTpaTerii 1 cTparerii MapkeTuHry abo myxe Onm3bKi, abo
30iratothesi. [lpw Takomy migxomi cTparerii mianpueMcTBa (KOPHOpATUBHI) 1
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CTpaTerii MapKETUHTY MOKHA BBaXKAaTH PIBHOZHAYHUMH MOHATTAMU. OOTpyHTYBaHHS
gaHoro miaxoay QyHayerbcs Ha aymmi Ansoff HI. mpo Te, mo «...3aranbHa
MapKETHHIOBa KOHIICMIsl J03BoJMja 30ajmaHCyBaTh KOHQIIKTYIOYl BHMOTH
MapKeTUHTY 1 BUPOOHHUIITBA. Y NPYTiid MOJOBHHI XX CTOJITTSA 3aCO0M JOCSITHEHHS
yCHIXy 3MIHWJIMCA, @ BCI1J] 38 HUMU MOJIU(IKYBAJIUCS 1 MPIOPUTETH MEHEIKMEHTY».
VYnpaBiiHCbKa KOHLEMLIS MAapKETUHTY KapAMHAIBHO 3MIHWJIA CBiM yIpaBIIIHCHKHMA
«macmTaby». BoHa cranma «3arajibHOI0», TOOTO €IMHOIO JIJIS BCHOTO INIIIIPHEMCTRBA,
NPIOPUTETHOI0O B HOr0 MEHEIKMEHTI, TPAaHC(POPMYBABIIUCH, TAKUM YHUHOM, 3
VOpaBIiHHA MAapKeTUHIOM Ha MIJNPUEMCTBI B MApPKETUHIOBE  YIPABIIHHS
cy6’extom [1].

MapkeTuHroBa crpateris 3akiaaiB  oxopoHu 3ao0poB’s (303), cynsauum 3
BHUIIIC3a3HAUEHOTO, TIOB’s13aHa 3 MAPKETHHIOBUMH aCTICKTaMH (DYHKITIOHYBaHHS 3aKJIa Ty
Ha BCIX HOro pIBHSAX — 3arajbHO-KOPIOPATHMBHOMY, CTpaTEriyHUX Ol3HEC-ONHHULIb,
MapKETUHTOBOMY (DYHKIIIOHAILHOMY Ta 1HCTPYMEHTAJILHOMY, IO TATBEPIKYEThHCS
MOTJI/IaMU  BIJIOMOTO BITYM3HSHOTO (DaxiBIl B Tally3l CTPATETiYHOTO MAapKETUHTY
Kynenko H.B. Otmxe, sgkmo crpaTeris MeIW4YHOI OpraHizaimii — «Ii¢ BHU3HAYCHHS
OCHOBHHX JIOBI'OCTPOKOBUX IILJICH Ta 3aJ]1ad MiAMPUEMCTBA 1 3aTBEPIKCHHS KypCy i,
PO3IOIIT PeCypciB, HEOOXITHUX IS TOCATHEHHS IUX IUICH» [2], TO MapKEeTHHIOBa
ctpareris 303 — 1€ HampsiM Ta KOMIUIEKC I JJisi JOCATHEHHS IIUJIeH I0J0
KOHKYPEHIli Ta 3aJ0BOJICHHS TNAIll€EHTIB HAa PUHKY MEIWYHUX IMOCIYr 3aco0amu
MapKeTUHTY. MU pO3TiIaéMO MapKeTUHTOBY CTPATETIIO SK 3arajbHUN IS yChOTO
3aKJIay BEKTOP JUIS TOCATHEHHS BU3HAYEHUX HA IMEBHUH MEPioJ IIICH, CITUPAIOYHCH
Ha nyMKy Kotler Ph., Shalowitz J., Stevens R.J., mo «MapkeTuHroBa crpareris, siK
MpaBUJIO, € HEBII'€EMHOI0 YAaCTUHOIO Oi3HEC-CTparerii, sika 3a0e3leuye HIMpOKe
cpsiMyBaHHs BCiX (DyHKIIHM opranizauii» [3, c. 502].

Hama Bi3is piBHIB MapkeTuHIoBoi crpaterii 303 noxana Ha puc.l. Buginenns
HaMU TPhOX KOHKYPEHTHHX CTpaTeriii Ha piBHI Oi3Hec-oaunuilb 303 — migepcTsa 3a
AKICTIO MEIMYHOI MOCIIYTH, BIOCKOHAJIEHHS MpOIecy Ta (GOKyCyBaHHS Ha MOTpedax
MaIieHTIB — 0a3y€eThCA HAa TEHEPUYHUX CTpaTeriyHuX migxojax 3a Porter M. E.

MeToa00Ti4H1 aCEKTH, K1 MOKJIa/IeHI B OCHOBY (hOpPMYyBaHHSI MapKETUHTOBUX
KOHKYPEHTHUX CTpaTerii, mnepeadadaoTb BU3HAYEHHS MPUHIUIIB, METO/IIB,
Mojenel, kinacudikaiii, MexaHi3My, MIAXOAIB 1 cXeM. 3YNMUHUMOCH CTHUCIO Ha iX
XapaKTEpUCTHUIIl. 3araJlbHUMHU MPUHLUNAMU, Ha IKUX QYHAYIOThCS CTpaTerii, B T.4.
MapKeTUHTOBI ~KOHKYPEHTHI, €: TIOCIIJOBHICTh, HACTYIHICTh, IHKJIIYHICTb,
HAyKOBICTh, KOMIUIEKCHICTh, 00 €KTHUBHICTh, [I€BICTh, 4YacoBa BHU3HAYCHICTH,
MPOCTOTa, HECYMEPEWINBICTh, BIAOCOOJICHICTh, PEANTI30BaHICTh, OIEPATUBHICTD,
€KOHOMIYHA JOLUIbHICTh, MOAEIIOBAHHS TOIIO.

OCKIIbKM TAITIEHT-OPIEHTOBAHUM TMIAXiJ € BHU3HAYAIGHUM Y mAisutbHOCTI 303,
MPOMOHYEMO, KPIM 3arajibHUX, CHelU(IuHl TPUHLIUIHN A1 TOOYA0BH MapKETHHIOBUX
KOHKYPEHTHHMX CTpaTeriii: MakcUMizallisl IIHHOCTI JJIs Malll€HTa;  CIPSIMOBAHICTh Ha
AKICTb MEIUYHUX TMOCTYT; (OPMYBaHHSI YHIKAJIBHOI MPOMO3UIIlT CHEKTPY TIOCIYT;
30CEPE/KEHICTh Ha CEPBICHIM CKJIQJ0BIM MEAUYHUX IIOCIYT; BIJIIMOBIAHICTh IOMMUTY;
BUOKPEMJICHHS ~ KJIIFOUOBMX  (DaKTOpIB  YCIIXYy; OpIEHTOBAaHICTh Ha  IAKETHE
IIHOYTBOPEHHS JUIsSl IJIATHUX TIOCTYT; TEpexiJ Ha IulaTexi 3a IUKIaMH JOTJIsY,
KOMIUIEKCHUH TUIATIK; OPIEHTOBAHICTh HA 1HHOBAIIl Y MiMIKCaX MPOLECY, MPOIYKTY,
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MepcoHaly; CHOpSAMYBaHHS Ha UUILOBUM CErMEHT pPHHKY; OIlIHKA TEHJCHIIIN
MapKETUHIOBOTO CEPEAOBUINA; HALICHICTh Ha ONTHUMI3AIlll0 BHUTPAT; OpraHiyHe
MO€THAHHS MEINYHOT, EKOHOMIYHOT Ta COLIaTbHOI €()EeKTUBHOCTI.

P

Puc. 1 — PiBHi mapkeTunrosoi crparerii 303
Pospobneno asmopamu na ocnosi [1-3]

Meronn dopmyBaHHS cTparterii po3risgaioTbest B poborax Bradfield R,
Bradley H., Brown S., Burt G., Cairns G., Foster M.J., Godet M., Hodgson T.,
Kahn H., Ogilvy J.A., Saaty T., Van Der Heijden K., Wright G. Ta in. Haiibunpmm
BitomuMu Metonamu € cueHapuuii (Kahn H.) ta ananmi3y iepapxiii (Saaty T.L.).
Cuenapii 103BOJISIOTH JIOCTITHUKAM OYTH HAIUICHUMHU Ha BIOPSIKYBaHHS BJIACHOTO
CIIPUUHSATTS MallOyTHHOTO 3 METOI0 MPUUHATTS €PEKTUBHUX CTPATETTYHUX PIIICHB.
Ha BigMiHy Big TpaauIliiHUX MAXOAIB (€KCTpamoJisiiii TEHJAEHIINH) B pasi
CIICHApHOT'O aHaJli3y pPO3pOOJISIIOTHCS JOMOMIXKHI CIleHapli MOXKJIMBUX BaplaHTIB
MaiOyTHIX mojiid. OCHOBHE 3aCTOCYBaHHS METOJly aHaji3y i€papXiili — MiATpUMKA
NPUUAHATTSA  pIIIEHh 3a JIOMOMOTOK  1€papXIvyHOi KOMIO3WII 3aBJaHHS 1
PEUTUHTYBaHHS albTepHATUBHUX pimieHb. [Ilo cTocyeTrhes TpaaumiiHOTO MiAXOAY 110
dbopMyBaHHS cTparterii, TO HOro CTHCIO MOXXHa IOJATH TaKUM YHUHOM: MalOyTHE
MOXke OyTH TmepeadadeHe (IUITXOM SKCTPAIOJIAII TOTOYHMX TEHACHITIN, eKCITEPTHUX
OIIIHOK, TPOQECIHHUX MPOTHO3IB TOIIO); CTPATETIsI CTBOPIOETHCSI B KOHKPETHI YacOBI
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PaMKH 1 3aKPITUTIOETHCS] B CTPATETIYHOMY ITUIaH1, SIKMM € KePIBHUILITBOM JI0 Ail; MiCHs
CTBOPCHHS IUIaHy TIOYMHAETHCS BIPOBA/DKEHHS a00 3IIHCHEHHS CTpaTerii,
peani3yeThCsl €AWHA CTpATETis, BHU3HAHA HAWOLIBIT €(EeKTHUBHOIO; KOPUTYBAHHS
peanizoBaHOl cTpaTerii 3AIHCHIOETHCS B 3al€KHOCTI B 3MIHM CHTyaIlli, o
ckianacs. HeoOXimHO BiA3HAYUTH, MO TPATUIIAHUNA 1 CIEHAPHUW MIAXOAHW MO
CTPATETIYHOTO TUTAHYBAaHHS HE BUKIIOYAIOTh, a OPTaHIYHO JOMOBHIOIOTH OJHH
onHoro. ¥ 303 3 HEBUCOKHUM pIBHEM HEBHU3HAYEHOCTI MPHU BIIHOCHO HEBEIMKHUX
CTpOKax IUTAHYBaHHS 3aCTOCYBaHHS TPATUIIHHUX METOIIB € IIJIKOM BHIIPABIAHUM.
IIpoTe, HaBiTH TIIpu HeECIEHapHIA po3poOIi KOHKYpEHTHOI cTpaTerii, y Hei
3aKJIaJIal0ThCA TaKl €JIEMEHTH CIIEHApPHOTO IMIJIXOAY, SK MOXMJIMBICTH ONTHMI3aIlii,
aHa13 PU3MKIB Ta MOHITOPUHT (PAKTOPIB 30BHIIIHBOIO OTOYEHHSI.

B ocHOBi koHKypeHTHUX cTparterii 303 Ha PHUHKY MEIUYHUX IMOCIYT JIEKATh
METO0JIOTTYHI MiAXOAH, 10 0a3yI0ThCs Ha MEBHINM Mojeni popMyBaHHS cTpaterii 1
PO3CTaBISAIOTh  TO-PI3HOMY  JOCTIAHUIBKI  akieHTd.  Hmwkdye  HaBeneHa
XapaKTepUCTHKA JIECATH HAYKOBHX IIKUI CTPATETIYHOIO MEHEIKMEHTY, 00’ €/IHaHUX B

TPU FPYIH: PETJIaMEHTYI0UY, OIUCOBY, CTPYKTYpHY (Tabi. 1).

Tabanusa 1 — OcHOBHI MiIX0AH 10 TIIyYMaYeHHs] KOHKYPeHTHHUX crparterii 303

I'pynu | HaszBa HaykoBoi TpakTyBaHHA Henmoniku migxo1iB HAyKOBOI HIKOJH 11010
HayKOBUX| IIKOJHU (OCHOBO- MO>KJIMBOCTI X IMIJIeMeHTalii y hopMyBaHHS
IITK 1T MOJIOKHUKH) KOHKYpEeHTHUX cTpareriii 303
1 2 3 4
Pername- | {uzaitny KonkypeHntHa - (¢akTopu 30BHIINIHBOTO CEPEIOBUINA Opra-
Htytoui | (Chandler A, CTpaTerisi — 1e Hi3allil MOKHa BU3HAUWTH, MPOAHANI3ZYBaTH i
Selznick F., OCMHUCIIEHUN OI[IHUTH TITBKHA OJHOOCIOHO MEHEKEPOM;
Andrews K. pouec — aNropuTM MOXKE NPAIIOBATH TIIBKH JUIS
Ta iH.) OJIHOPIBHEBUX CHCTEM;
- Ma€ MICIIE€ HasBHICTb PO3PUBY MIXK KeEpiB-
HUKOM, SIKHA (OpMye CTparTerito, 1 BUKOHAB-
IIMH  cTparerii, B pe3yibTaTi BiAOyBaeThCs
BUKPUBJICHHS BX1THOI Ta BUX1THOT 1HpOpMaIIii
Ha PI3HUX PIBHIX OpraHizarmii
[InanyBanHs dopmManbHUit - BIZIPBaHICTh TUIAHOBOTO  BIIJIUTY  Bif
(Ansoff H.I., mpoiiec po3poOKH | peadbHUX MPOOIeM MiANPUEMCTBA B TOTOYHUN
Lorange P., Ta peanizamii MOMEHT 4acy;
Steiner G.A. Ta | KOHKYPEHTHOI - HEIOCTAaTHS yBara 10 IIOIIYKy 1 BHOOpY
1H.) cTparerii CTpaTETiYHUX aJbTEPHATHUB;
- cunpHa dopmaiizallis Tporecy po3poOKu
KOHKYpPEHTHOI cTparerii, 10 He J103BOJIsE
3aKyaay OyTH THYYKOIO
[o3umiroBanHs | AHAMITUYHUAN - crpareris (QOpMYeTbCS TIABKH  BHUILUM
(Porter M. E., mpoiiec BUOOPY, | MCHEIPKMEHTOM 1 CITYyCKA€ThCsI 10 BUKOHABIIIB
Hatten K., 1[0 BIIOBigae SIK HaKa3 70 il 32 OOpaHUM IIJIaHOM;
Schendel D. ta CTaHy 3aKJaay - cTpaTerisi  po3poOJsSETBCA 3 METOI0
1H.) MOCITHEHHS EKOHOMIYHUX LIIEH;
- TIeBHI cTpaTerii JaHOi IIKOJIM HENMpUAaTHI
JUTST MEAWYHOI Tally3i, sika HE € 3pUIoK Ta
CTa01IBHOIO;
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- JIesIKi TIOJIOKEHHS CTpaTeriil arTh TUIBKH
nepeBaru IepIIoro XOAy B KOHKYPEHTHiH
60poTH01
Omnwucosi | [Tiznpuemuuipka | Po3pobneHss - cdopmoBaHa cTparerii Moxe OyTH
(Mintzberg H., KOHKYPEHTHOI 0e3yCHilTHOK 1 MaTH HETAaTUBHHWM BIUIMB Ha
Collins O., cTparerii 3aKiall, OCKIIbKHA pO3POOJIIETHCA OIHIEIO
Moore D.G. Ta 3aCHOBaHE Ha JIOJIMHOIO — JIJIEPOM, a HOTO KOMIIETEHIIIST HE
1H.) CTpaTeri4YHOMY 3aBXAH OyBa€ BUHATKOBOIO
nepeadadeHH1
KornituBaa KonkypeHntHa - pO3TJIsiAae CTPATErito K CTAaTHYHUM IMPOIIEC,
(Simon H.A., CTpareris — me HE CyMICHHI 3 TUHAMIKOIO 1 CKJIaJHOIINAMH ii
Makridakis S., MIPOIIEC Mi3HAHHS | pO3POOKHU
Duhaim I.M.)
HaBuanus KonkypeHTHa - BapiaHT «mpo0d 1 TOMWIOK»  TIPH
(Lapierre R., CTpaTeris —11e MOBTOPIOBAHUX MisIX, SIKI CTAIOTh CTPATETiSIMHU,
Lindblom C., MIPOIIEC PO3BHUTKY | OOOB’SI3KOBO CIIPUYMHUTH JOJATKOBI BUTPATH
Quinn B. Tain.) | Ha 6a3i qacy i pecypcis;
IMITaiiHUX - el BapiaHT MOXKE BHSBUTHCA a0COIIOTHO
Mozelen HEMPUIHATHUAM B IIEBHUX CUTYAIisX
Crpyk- |Bnamn Po3pobnenns - HaJMipHE «3aXOIUICHHS» MOJITHKOIO 37aTHE
TypHI (McClelland D.C., | koHKypeHTHOT HETaTUBHO BIUIMHYTH Ha TMPOIEC PO3POOKH
Sarrazin J., cTpaTerii — e CTpaTerii, OCKIJIbKU y3TOJIKEHHS CTPAaTETIYHUX
Pettigrew S. Ta MepPEeroBOPHUI mineit 303 MoXe CTaTH MPEeIMETOM KOPCTKUX
1H.). HOJITHYHUHA 1 TPUBAJINX JUCKYCIiH
nporiec
KynbsTypn @dopMmyBaHHS KOH- | - MakKCHMalbHa OpI€HTAlliE HA BpPaxXyBaHHS
(Feldman S., KYpEHTHOT BCIX aCMEKTIB OPTaHi3aliifHOI KyJbTypH MOXKE
Barney J., cTpaTerii — e CTBOPUTH TMpoOJIeMH B pa3i HEOOXiTHOCTI
Firsirotu M., KOJIEKTUBHUH KOPUTYBaHHS CTpaTerii
Rieger F. Tain.) | mpouec corri-
aIbHOI B3a€EMOJIT
30BHIIITHBOTO [Ipomec - iporiec (hOpMyBaHHS CTpATETii 3aJIEKUTh Bif
CepeoBHILA po3po0ieHHs yacy 1 cuTyaumii, 1 3amicTb  MOIIYKY
(Droge C., KOHKYPEHTHOI HaWKpaIoro BapiaHTy KOHKYPEHTHOT
Toulouse J-M., cTpaterii — cTpaTerii BUOMpaeThCs OAMH abo0 JEKiJIbKa
Hannan M. T., peakiris Ha METO/IB ii po3pOOKH, IO HAMKpAIIE IMiAXOAATh
Freeman J. Ta iH.) | 30BHIIIHE JUIsl KOHKPETHOI CUTYyaii
cepeIoBUIIe
Kondiryparrii KonkypeHTHa - Oimpmricte 303 He MawTh OaratopiBHEBOL
(Miller D., CTpaTeris — OpraHizaliiHOi CTPYKTYPH Ta 3MIHIOIOTbCS HE
Friesen P.H., poIiec CTpUOKaMH, a TOCTIHHO 1 HE € CTIHKHUMH
Kotler Ph.ta in.) | Tpancgopmanii KOH}IryparisiMu

Pospobneno asmopamu na ocnosi [4,5]

[IpoBenenuil MOPIBHAIBHUIN aHaNi3 J03BOJSE 3pOOUTH BHCHOBOK MpPO TE, IIO
MOJICJUTIO, SIKa HaWOLIbII MOBHO Y CyYaHMX YMOBax BiJIOOpa)ka€ CyTHICTh MPOIECY
po3poOKu KOHKYypeHTHOI cTparerii 303 Ta qae MOXKJIMBICTh BpaxOBYBaTH TaK 3BaHi
«PEBOJIIOIIAHI CTpyCH» B 3B’s3Ky 3 pedOopMyBaHHSIM Taly3l Ta MOCTIHHUMH
3aKOHOJaBYMMHM HOBAIlISIMH, € MOJIEIb TIKOJU KOH(ITrypallii.
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Ha wnamy nymky, moeramHuii mporiec ¢GOpMyBaHHS CTparerii € HaWOiIbIn
JTOCTYITHUM Jy1st 3acTocyBaHHsS y 303, KU MOXKHA aJlTOPUTMI3YBATH.

o ctocyeTbess MexaHi3My (OPMYBaHHSI MapKETHHTOBOI KOHKYPEHTHOI CTpaTerii
303, BapTO CMOYATKY 3’SCYyBaTH MOTO METY — 3a0e3MeueHHsT pPO3pOOJICHHS Ta BUOOPY
MapKeTHUHIroBOi KOHKypeHTHOi ctpaterii 303. OCHOBOIO il PO3POOKH MEXaHi3My
dbopmyBaHHS Ta BHOOpY cCTpaTerii € CTpareriyHi Il MapKETHUHTY BITHOCHO
KOHKYPEHTIB, 3aBIaHHSI pPO3pOOKM MeXaHi3My — (QopMyBaHHS HOpTdens
MapKETUHTOBUX KOHKYPEHTHHUX CTpaTerii, 3a0e3meYeHHs] JOCSITHEHHs CTpaTeriyHuX
1UJIeH 3aKiiaay, BUOIp BIJIMOBIIHUX CTPATETIM.

Teopetnuna ©06a3za po3poOieHHs MexaHi3My ¢opMmyBaHHS 1  BHOOpY
MapKETHHTOBOI KOHKYypeHTHO1 cTparerii 303 o00’eaHye€ KOHIIEMINi CTpaTeriqyHoro
IUTAaHYBaHHS, CTPATErIYHOTO MApPKETHHIY Ta CTBOPEHHS KOHKYPEHTHHX IepeBar, a
TaKoXX CHCTEMHHMH, MAapKETUHTOBUW, TMPOLECHUM, CUTyallliHUN, CcTpaTeriyHui
VOpaBIIHCHKI  Tiaxomu. MexaHisMm  ¢opmyBaHHS 1 BHOOPY MapKETHHTOBOI
KOHKypeHTHOI cTparerii 303 npeacTaBieHuil Ha puc. 2.

TeopeTuko-MeTOoA0J0TiYHA MJIaTdhopma popMyBaHHS
MAapPKETHHIOBOI KOHKYPeHTHOi cTpaTerii 303

Konuermii

[TpuHIMIHN

OyHKIiT

IIpouecHo-opranizaniiina niargpopma

I eramn. BusnadeHHsT KOHKYpEHTIB, 30upanHs iH(opMaIltii mpo
KOHKYPEHTHE CepPEIOBHIIIE, OIlIHKA IHTCHCHBHOCTI KOHKYPEHIIIi

II eran. Bubip konkypenTHoro miaxonay 303 Ha pUHKY

I etan. ®opmyBaHHs KOHKYpeHTHOI cTtpaterii 303

IV eran. BuOip MapKeTHHIOBUX KOHKYPEHTHHUX CTpaTerii Ta
IHCTPYMEHTAJILHUX CTPATETii MapKETHHT-MIKC

V eran. ®opMyBaHHSA y3ropKeHo0i cuctemu crparerii 303

Puc. 2 — Mexanizm popmMyBaHHA Ta BUOOPY MAPKETHUHIOBOI

KOHKYpPeHTHOI cTparerii 303
Pospobneno asmopamu [7]

[Ipu po3pobmi crpaterii 303 mOMUIBHO CHUPATHCS HA  KOHIICIIIIO,
sanponioHoBady Porter M.E.: s nocsSTHEHHS CTiIMKOI KOHKYPEHTHOI IO3HMIIi1
MIIIPUEMCTBO MOXKE CKOPUCTATHCS OJIHUM 3 BHUJIB KOHKYPEHTHUX TIepeBar —
HU3BKMMHU BUTpaTaMud ab0 3HAYHOK JudepeHIlialiclo MpoAyKTy B IOPIBHSHHI 3
IPOJIyKTaMU KOHKYpPEHTIB [6]. BigmoBigHo 6a30BUMH (T€HEpUUYHHUMH) € HACTYIIHI
CTpaTerii - JIIIEPCTBO 3a BUTpaTtamu, Audepenmianis, GokycyBaHHs. My mporoHyeMo
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iHTepnpeTyBaTu reHepuyHi ctpaterii ;g 303 Ta BUSHAYUTH IPYIH 3aKJIa/iB, B SIKUX
MO>KJIUBUM € BUKOPUCTAHHS PO3MIIIHYTHX CTpateriit (Tadi. 2).

Tabanus 2 — InTepnperanisi reHepuyHux crpareriii aias 303

Xapaxkrepucrukn 303 |

IIpusatni 303 |

KHII Ta nep:xkasni 303

Cmpamecia nidepcmea y sumpamax

Creriamnizaris

BbararonpodinsHi KITiHIKH

HIIMCU, xmactepni 303
CHeLiami30BaHol JOIIOMOTH

CermeHT 00CITyrOBYBaHHS
(3a reorpadiuHOIO
03HAKOI0)

Buxin 3 Tpaauniinoi 300U
o0cyroByBaHHS (32 MeXi reorpadiyHOro
PUHKY)

Yitko reorpadiuHo BU3HaAUYCHUN
PHUHOK

YMOBH 3aCTOCYBaHHS

JKopcTka cTanmapTu3alisl moCiayT, eKOHOMIsI BUTPAT

IHonut

Macosuii

JHugpepenyiayia

Crerianizaris

Hesenuki KIHIKY, 110 HAJAHOTh
crelfiajii3oBaHy JOIMOMOTY Ta ix dimii

CermeHT 00CITyrOByBaHHS
(3a reorpadiuHOIO
03HAKOI0)

Buxin 3 TpagumiitHoi 30HHA
00CITyroByBaHHS 32 paXyHOK BiIKPUTTS
bimiit

‘YMOBH 3aCTOCYBaHHA

YHikanpHa nedinuTHA MOCIyTa, SKiCHAN
CYIyTHiH cepBic

[Tonut BubipkoBuii -
Cchokycoesane nioepcmeo y sumpamax
Cremiam3artis IIpuBatHi KabiHETH, IO HATAIOTH AmOymaropii 3araJibHO1

MEPBUHHY MEIUYHY TOTIOMOTY

MPaKTHKH-CIMEHHOT METUIIMHH
Y CUTBCBHKIN MIiCIICBOCTI,
(dheapaIepChKi MyHKTH,
(hepaepChKo-aKyIepChKi
OYHKTH

CermeHT 00CITyrOBYBaHHS

Bysbka cioknBya Hima

By3bkwuit a00 i30160BaHUH
CIIO>)KUBYMM CETMEHT

‘YMOBH 3aCTOCYBaHHA

JlockoHaste 3HaHHS IOTPEO CIIOKMBAYIB,
E€KOHOMisl Ha BUTpaTax

CranaapTHHUI HAOIp MOCIYT 3
JIOJIIKAPCHKOI Ta IEPBUHHOL
MEIUYHOI JOIIOMOTH

ITonut Macosnii
Cehokycosana oughepenuiauin
Crerianizaris By3bko crienianizoBaHi IpUBaTHI KIIHIKH CremniamizoBani HJII,

3a IMEBHUM HANpsiMOM MEWIIVHH,
CaHATOPHO-KYPOPTHI 3aKJIaau

pecryOiKaHChKi HEHTPH,
CaHATOPHO-KYPOPTHI 3aKJIagu

CermeHT 00CITyrOByBaHHS
(32 MaTOJIOTi€I0 MALIIEHTIB)

By3bka crioxuBya Hima

YMOBH 3aCTOCYBaHHS

VYHIKaJIBHICTD TIOCITYTH 32 AKICTIO KNIHIYHUAX Ta HEKIIHIYHUX MapaMeTpiB,
IHHOBAIIi V JIIKyBaHHI 332 IEBHUMH HaIllpsiMaMH

ITonut

Exckimro3uBHuit

Pospobneno asmopamu [7]

Ha ocHoBi renepuuHux KOHKypeHTHHX ctpateriii Porter ML.E. Buainumo Tpu
KOHKYPEHTHI1 cTpaTerii A1 piBHs 013HEC-OUHUIIb.

[Tepmra KOHKYpEeHTHA CTpaTeTisl — BIOCKOHAJICHHS TPOIECY — MPAIIO€ B MEXKax
I[IJIOTO PUHKY, TOOTO BIAMOBITAE CTpaTerii JiaepcTBa y BUTpaTax. 3aKiaa, IIo
oOUparoTh 110 CTPATETIIO, 3a3BUYAM CTaHIAPTH3YIOTh CBOI MOCIYTH 1 TIOKPAIIYIOTh
e(eKTUBHICTD, MO0 JTOCATTH JiAEPCTBA 32 BUTPATAMH 1 0OOPOTHICTIO aKTUBIB. J[pyra
KOHKYPEHTHA CTPATEeTis — JIIEPCTBA 3a SKICTIO MEIMYHUX TIOCITYT — 3aCTOCOBYETHCS B
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IIMPOKUX PHUHKOBUX MEXKaxX, OCKUIbKH 3aKjIaJd MOXYTh PO3BUBATH YHIKaJIbHI
CepBicCHI JIiHIT JJIs 3aJ0BOJICHHS 1HAUBIAYaTbHUX TOTPEO MMPOKUX BEPCTB MAIlIE€HTIB.
Tpetst kOoHKypeHTHa cTpaTeris — (POKyCyBaHHS Ha MOTpeOax MaIi€HTIiB — CIIOPiTHEHA
3 TEHEPUYHUM CTPATETIYHUM ITiIX0/10M chokycoBaHoi audepentiaiii 3a Porter MLE.,
TOOTO, € 30CEPEKCHHSAM, KOHIICHTPAIIIEI0 Ha BCTAaHOBJICHHI JIACPCTBA 3aKIaay Y
BY3bKOMY CETMEHTI PUHKY 3a BUKOHAHHSM CIENU(DIYHUX CKIAHUX, YHIKAJIbHUX
JKyBaJIbHUX Tipouienyp [7].

JlocnmipKeHHsT TeHEePUYHUX CTpaTeriyHux miaxoxiB 3a Porter MLE. Ta
dbopMyBaHHS Ha IX OCHOBI KOHKypeHTHHX cTpaterii mis 303 mo3Bosse
3alpONOHYBATH KOHIIENITYaIbHY CTPYKTYPY KOHKYPEHIIil MK 3aKjaJaMd Ha PHHKY
MEJIUYHUX MOCTYT (puc. 3).

(" KonkypentHi N Pecypen (eronommoeT )
T IXOIU (cTpyKTYpH oprauizauii
, \ ¢ L Ta pecypciB)
BHO;K?)HaeJCIeHHH TPOAYKTUBHOCTI
\ poreey Jl— 3akman «A» (mpouecy)
f . . N -
JIlIlepCTBq_Sa AKICTIO Baxman «b» [ pe3yJbTaTHBHOCTI |
MeIUYHOI MOCIYTH . (pe3y.1bTaTiB
\ J —> | o 0
3aknan «By» :; \—JisAJBHOCTI)
[ ®oxycyBannsina | o Toxa3HuKK
norpedax mauicHTin o \_ ebexrusnocti 303
\ )
— =/ 0
J L Konkypentu
~ - / 3agoBoJIeHicTh Ta
MapKeTHHrogl Peanizamisi npuHIMIiB JIOSJILHICTh cr;omgnnaqm
KOHKYPEHTH1 D nocayr 30
crparerii ) Mali€HT-OPi€HTOBAHOCTI Pesynprar

Puc. 3 — KonuenryajbHa CTPYKTYpa KOHKYpeHtii Mixk 303 Ha puHKY

MEIUYHUX MOCTIYr
Pospobneno asmopamu [7]

Takum 49uHOM, 3 yCHOTO PI3HOMAHITTS METOMIB 1 MIAXOAIB 10 (OPMYyBaHHS
MapKeTUHTOBUX KOHKYPEHTHHX CTpaTerii MU HaMarajivucs BHIUIATA HaWOLIbII
BkuBaHl 1 aktyanmpHi s 303. BBakaemMo, 10 iX KOMIUIEKCHE BHKOPHUCTAHHS
JI03BOJIUTHh TOIM-MEHEIHKMEHTY OTpPUMaTH HAWOUIBII JOCTOBIpPHI JaHl JJii BUOOPY
e(eKTUBHOI KOHKYPEHTHO1 cTparterii 3akianay. KpiMm Toro, Ha Haimly JyMKy, ICHY€
HEOOXIAHICTh cHucTeMaTu3aimii Ta Kkiaacudikaiii KOHKYPEHTHHUX CTpaTerii vy
MOJAJIBIINUX JOCTIKEHHAX, 10 A03BoJauTh 303 00paTy OonTHMalbHI CTpaTerii s
CTBOPEHHSI YHIKAJIBHOTO KOMIUIEKCY MApKETHHTY Ta JOCATHEHHS KOHKYPEHTHHX
nepeBar Ha pUHKY MEIMYHUX MOCITYT
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Anomayia. B pobomi, Ha OCHO8I KpumMuuHO20 AHANIZY HAYKOBUX NPAYb, OOCIIONCYIOMbCA
NUMAHHA ~ BUSHAYEHHS eKOHOMIYHOI  CYMHOCMI  NOHAMMA  «KOPNOPAMUBHUU  NOOAMKOBULL
MeHeOHCMenmy U HABOOUMbCS ABMOPCbKEe U020 MPAKMYBAHHA. Y3a2anbHeHOo NioXoou uooo
BU3HAYEHHs 00 ’€Kma, 3a80anHb Ma (OYHKYIL KOPHOPAMUBHO2O NOOAMKOB020 MEHEeONCMEHM) 3
VPAXYBAHHAM HAAGHUX KlACU@ikayitinux o3Hax ma Kpumepiis. I[Ipeocmasneno ¢opmanizayiio
B3AEMO36 3Ky MIdNC NOOAMKOBUMU DPUUKAMU (8 pO3pi3i pI6HI6 PUBUKY. HU3bKUL, CepPeoHil,
BUCOKULL), NOOAMKOBOIO NONIMUKOI (3 YPAXYBAHHAM 00pamoi C€y0’€Kmom 20Cnooapiosants
cmpamezii N00amKo80i NONIMUKU. KOHCEPBAMUBHA, NOMIPKOBAHA, A2Pecusna) ti KOpnopamueHUuM
noo0amKoum  MeHeoHcMeHmoMm. — 30iticneHo  Kaacugixayito  NPUHYUNIE  KOPNOPAMUBHO2O
NOO0AMKO8020 MeHeONCMenmy 0a3youuUcy Ha NPUHYUNGX, AKI 8USHAYAIOMb 1020 op2aHizayir, ma
NPUHYUNAX 0EPAHCABHO20 YNPABIIHHSA (3A2AIbHOYNPABIIHCHKI, 342ANbHOCUCIIEMH] MA Cneyudiyni).

Knrwuoei cnosa: nooamku, onodamky8anHs, KOpnopamueHuti noOamrKosull MeHeo’CMeHM,
VIPABNIHHS, NOOAMKOGI PUSUKU, ONMUMI3AYIS ONOOAMKY8AHHS, NOOAMKO8A NOJIMUKA

Beryn.

[aTerpamiss Ykpainu y €Bporneiickke CHIiBTOBapUCTBO CYIPOBOIKYETHCS
MOCTIHHUMU 3MIHAMH HaIlIOHAJBLHOTO 3aKOHOAABCTBA 3 METOIO HOr0 YJOCKOHAJICHHS
Ta y3romkeHHs 13 cranaapramu €C. Taki 3MIHM CTOCYIOThCS W TI0JaTKOBOIO
3aKOHOJIaBCTBA, II0 B CBOIO 4Yepry, 3yMOBIIO€ (POpMyBaHHS HOBHUX MIAXOAIB [0
YOPABJIIHHS TpOIECaMu OINMOAATKYBaHHS Ta MOJATKOBUMHM BiJIHOCMHAMU CYO’€KTIB
MIAMPUEMHHUITBKOT  JTISTIBHOCTI 3 JIEP)KaBOIO, OpraHaM{d BHKOHABYOI BIJIAJIH, IIIO
peani3yloTh Jep>KaBHY MOJATKOBY IOJITUKY Ta KOHTPOJIOIOYMMH OpraHaMu i
noTpedye BBENEHHS Yy MPAKTUKY YIPaBIIHCHKOI MISJIBHOCTI TaKOi MiJICUCTEMH, 5K
KOPIIOPATUBHHUM TMOAATKOBUN MeHEHKMEHT. OCKUIbKM B TeOopii Ta MpaKTHIll
BITUM3HSHOI CHCTEMHU YIPABIIHHS BHUKOPUCTAHHS MEHEHKMEHTY SIK CHerugigyHOro
BUJIy YMPAaBIIHCHKOI JISUIBHOCTI, B TOMY YMCII W TOJATKOBOTO, HaOyJIO PO3BHUTKY
mume 3 nouyatky XXI cT., BBa)KaeMO 3a JOLIUIBHE YTOYHUTH CYTHICTh
KOPIIOPATUBHOTO MOIATKOBOTO MEHEIKMEHTY, OKPECIIUTH OCHOBHI MOTO 3aBIaHHS Ta
BU3HAYUTH MPUHLIUNHN (PYHKI[IOHYBaHHS.

OCHOBHHUI1 TEKCT.

JlochipKyour TTUTaHHS BHU3HAUEHHS CYTHOCTI KOPIIOPATUBHOTO IMOAATKOBOTO
MEHEPKMEHTY, CJiJ BKa3aTH Ha Te, 10 JAYMKHA HAYKOBIIB CYTTE€BO PI3HATHCS.
31e0UTbIIOr0  JOCHIJIKEHHS, TOB’Si3aHl 13  OpraHi3ali€l0  KOpPIOPATHBHOIO
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MOJIATKOBOTO MEHEPKMEHTY 3BOJSTHCS JO BH3HAYEHHS CHOCOOIB ONTHUMI3aIli
OMOJATKYBAaHHS, a MOJATKOBUH MEHEDKMEHT — JI0 MOJATKOBOTO IJIaHYBaHHS, IO
3HAYHO 3BYXYe€ cepy #oro mii.

Takx, FO. IliBHAK Harosiomye Ha TOMY, IO KOPHOPATUBHUN MOJATKOBUI
MEHEPKMEHT € «YaCTUHOIO CHCTEMM YIpPaBIIHHA MiJANPUEMCTBOM, 30Kpema, IIie
yOpaBIIiHHS NOJaTKOBUMHU IIATEKaMH 3 METOIO iXHBOI onTumizarii» [1].

B. T'op0 posrmsinae mogaTKOBUM MEHEKMEHT SIK «CYKYIHICTh NPUHIUIIB,
METO/IB, 3ac00iB 1 (opM ympaBiiHHS NpolLleCaMH ONOJATKYBaHHS MIANPHUEMCTBA,
pPO3pOOIEHUX 1 3aCTOCOBYBAHUX 3 METOIO ONTHUMI3aIlil MOIaTKOBOTO HABAaHTAKCHHS i
Ha 1[I OCHOBI MiJBUILIEHHS €(PEKTUBHOCTI BUPOOHUITBA Ta 301IbIICHHS MPUOYTKY
(pentabenbHOCTI)» [2].

ABtopamu  miapyuHuka «llogaTkoBuUi  MEHEIKMEHT», KOpPIOPATUBHUMN
MOJIaTKOBUH MEHEKMEHT BH3HAYAETHCSA SK «IPOIEC YIPABIIHHSA CHUCTEMOIO
MOIATKOBOTO OOMIKY MiAmpueMcTBay [3]. AHAIOTIYHOT TOYKH 30py JOTPUMYETHCS i
E. Mopos [4].

Ha nymky K. KoBasibuyk 1a T. PeBu, KOpnopatuBHUM MOJATKOBUI MEHEIKMEHT
nepeadayae po3poOJICHHs YIPABIIHCHKUX PINICHb, SIKI CIpsIMOBaHI Ha (OpPMyBaHHS
(Gh1HaHCOBOTO MOTEHINATY Cy0’€KTIB TOCTIOAAPIOBAHHS Ta MiABUIICHHS €EKTUBHOCTI
IXHBOTO (YHKIIOHYBaHHA. MIOro OCHOBHA MeTa IOJArae y BIUIMBI depe3 IeBHi
METOAM Ta MNpUHAOMU B cdepl OMomaTKyBaHHS CHPHUSATH 301IBIICHHIO YHCTOTO
npuOyTKy B yMOBaxX BH3HAYEHOTO TIOJaTKOBOTO CEPEIOBHUINA 1 PHHKOBOI
KOH FOHKTYpH [5].

A. Kpucosaruii Ta A. Kizuma XapakTepus3yrOTh KOPHOPATUBHHUM MOJATKOBHUI
MEHEKMEHT SK «IpOIeC YMPaBIiHHA MOAATKaMH TMIAIPHUEMCTB — ITIJIATHUKIB
MOJATKIB, SIKMM PEryyroe ixHi ()IHAHCOBI B3a€EMOBIAHOCHHH 3 JEPKAaBOI y MPOILIECi
MEePEPO3MOITY JOXOJIB TOCMOAAPIOIOYMX CyO0’€KTiB 1 (OpMyBaHHS JOXOJIIB
oroKeTy» [6].

O. [yOoBHUK KOpPIOpPAaTUBHUN MOJATKOBHI MEHEIKMEHT TPAKTYE SIK «CHUCTEMY
YIpaBJIIHHS TIOJaTKaMH CYO’€KTIB TOCMOJApPIOBaHHS — IUIATHHKIB TOJATKIB, sKa
perymoe ix (iHAHCOBI B3a€EMOBIJHOCHMHHU 3 JIEP)KABOIO Y IIPOIIECI TMEPEepO3NOILTY
JIOXO/I1B TOCIIOAPIO0YHX Cy0’€KTIB 1 (hOpMyBaHHS 10X0diB» [7].

Sk cknagoBy cuctemMu (PiHAHCOBOIO MEHEHKMEHTY, IO Iepeadadae po3pooKy
YIPaBIIHCHKUX PIIIEHb, CIPIMOBAHMX Ha (HOPMYBaHHS 1 MiABUIIEHHS €(EKTUBHOCTI
(iHAHCOBOTO MOTEHIIATY MiANPUEMCTBA, KOPIOPATUBHUIN MOAATKOBHI MEHEIKMEHT
posrianarots [. [lema, I. HleBuyk Ta I'. MapTusiok [8].

Sk cBigYaTh HaBEAEHI BU3HAYEHHS, MPOOJIEMH HEY3TOKEHOCTI B TIIyMadeHHI
KaTeropii «KOpmopaTUBHUMN MOJATKOBUN MEHEIKMEHT», WOTro 00’€KTa, 3aBAaHb Ta
GyHKIIH € 0OUeBUIHUMU.

Opni aBTOpH 00’€KTOM MOJATKOBOTO MEHEI)KMEHTY BHU3HA4YalOTh IOJATKOBY
MOJITUKY TMIANPUEMCTBA, a MOro 3aBJaHHAM — ONTHUMI3AII0 MOJAATKOBOI MOJITUKH
[3; 4], iHII — OISUTBHICTH CYO’€KTIB MIAMPUEMHUIIBKOI MISUIBHOCTI B LIJIOMY Ta B
KOHTEKCTI CIJIaTH TOJATKIB 30KpeMa, a 3aBJaHHSAM — OINTHUMI3allil0 IOJaTKOBUX
MJIaTEX1B, 3HMKEHHS TOJAATKOBOIO HABAaHTAXXCHHS Ta MIJBUINCHHS MPUOYTKOBOCTI
IIsTBHOCTI [2; 5; 6; 7; 8].

Bce 1e nmae migcTtaBu BU3HAUWUTU Pi3HI MIAXOAW BITYU3HSHUX aBTOPIB SK [0
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TpPaKTyBaHHsS KaTeropii «KOpPHOPaTMBHUM MOJATKOBUN MEHEIKMEHT», TaK 1 [0
BU3HAUEHHS MOr0 00’€KTY, 3aBJaHb Ta QYHKIIH, K1 YMOBHO MOKHA KIacu(]iKyBaTH
3a TaKUMH KPUTEPISIMU CHOPUMHATTSA: 3 TO3MLII TMOJATKOBOi TMOJNITUKH, B
yHpaBiiHCEKOMY Ta (hiHAHCOBOMY acmekTax (Tadmuus 1).

HaBeneni miixoau 1010 TpaKTyBaHHsS CyTHOCTI KOPIOPATUBHOTO MOJAATKOBOTO
MEHEKMEHTY JOBOJSATh, 110 11€ TMOHATTS TIOCUTh OaraTorpaHHe, 1 KOXKeH 13 HasiBHUX
HAyKOBHX MIXOJIIB MA€ MpaBo Ha ICHYBaHHS, TOMY 3MICT MOHSTTS «KOPIOPATUBHUNA
MOJATKOBUN MEHE/DKMEHT» HEOOXIJHO pO3TsgaTd 1 B EKOHOMIYHOMY, 1 B
(¢iHaHCOBOMY, 1 B YIpaBIIHCBKOMY acmnektax. [liacymoByroun Bullle 3a3HAYeHeE,
MOKEMO BHM3HAYUTH CYTHICTb KOPIOPATHBHOTO IMOJATKOBOTO MEHEIKMEHTY SIK
CYKYITHICTh METOJIIB, TPUHOMIB Ta CIOCOOIB YMPABIIHHS MOJATKOBOIO MiSUILHICTIO
cy0’ekTa TOCHOJApPIOBAaHHS, IO CIPSMOBaHA HA 3HIDKCHHS PIBHSA IMOJATKOBUX
PHU3HKIB, OMNTHUMI3aIlI0 IMOJAaTKOBOIO HABaHTAXKEHHS M 3a0e3leueHHs] CTaOUIbHOI

MpUOYTKOBOI JisSITLHOCTI.

Tadouanus 1 - Iligxoam moao BU3HAYEHHS 00’ €KTA, 3aBIaHb Ta QyHKUI
KOPHOPATHBHOIO NMOJAATKOBOI0 MEHEIKMEHTY

3 no3zuyii nooamkoeoi | 3 nosuyii ynpaenincoko2o 3 nosuyii ¢inancosozo
NONTMUKU nioxooy nioxooy
nionpuemcmaa
Kpurepii (FO.IBaHOB, (A.Kpucosatuii, A.Kizuma, (B.I'opo,
MOPIBHSIHHS A Kpucosarui, K.KoBanbuyk, T.PeBa) HO.ITiBHsk, O. /Iy0oBuK,
A .Kizuma, . Hewma, 1. IlleBuyk,
B.Kaproga, I'. MapTuHIOK)
E.Mopo3)
O0’exT [TomaTkoBa moJiTHKA Bupo6uuuo-exonomiuna | [Iporec onogarkyBaHHsS
MiPHEMCTBA CTpaTeris MAMPUEMCTBA Ta M IMTPUEMCTBA Y
OB’ s13aH1 3 TporiecamMu ii BUTJISAZI IOTOKY
peaizaiii BITHOCUHH, 110 (Ghi1HaHCOBHX pPECypCiB
CIPUYUHSIOTh BHHUKHCHHS
00’ €KTIB OMOJIATKYBaHHS
3aBgaHHs Onrumizars Maxcumizaris Y4ucToro OnrumMizariist
MOJIATKOBOI OJITUKH NpUOYTKY, ONTHUMI3aIlis IIOJaTKOBOI'O
MiIIPUEMCTBA [MOJATKOBUX ILIATEXKIB HaBaHTaKEHHS,
MaKcHUMi3arlisi IpuoyTKy
(T ABUIIICHHS
peHTa0eIbHOCTI
JUSITBHOCTI)
OyHKIIT ITomaTkoBe AHai3 30BHINIHLEOTO ITomaTkoBe
(ememeHTH, IJIaHyBaHHS, CepeI0BHILIA, TOJATKOBE MJIaHYBaHHS,
IHCTpYMEHTH) | MOAATKOBHUI 00K Ta IPOTHO3YBAHHA 1 OyXxranTepchkui i
PO3paxyHOK IJTaHyBaHHS, TOJaTKOBUI MO/IaTKOBUH OOJIIK,
[IOIaTKiB, 00JIIK 1 3BITHICTb, MOTHBAIIiS, TOJATKOBUMI
OroKeTyBaHHS MOHITOPHHT TOCIOJIAPCHKUX KOHTPOJIb
NOJATKIB orepauiin, MogaTKOBHA
KOHTPOJIb, OpraHi3aris,
OLIIHKA Pe3yJbTaTiB
IDicepeno: cknadeno asmopamu Ha ocnoei [1; 2; 3;4; 5, 6, 7; 8.
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MeToto  KOpIOpAaTUBHOTO  TOJATKOBOIO  MEHEIKMEHTY €  po3poOKa
YIOPaBIIHCHKUX PIllIeHb, CHOPSIMOBAHUX HA JOCATHEHHS CTPATETIYHUX 1 TAaKTHYHUX
i€ AISUIBHOCTI Cy0’€KTa TOCHOJApIOBAaHHS HAa OCHOBI YITKOTO JOTPUMAaHHS HOPM
MOIATKOBOTO 3aKOHO/JABCTBA, 3a0€3MEUEHHS MPaBUIBLHUX PO3PaxXyHKIB BEIUYHHH
MOJATKOBUX 3000B’s3aHh 3a TOJAaTKaMu 1 300paMHM M0N0 SKUX Yy CyO’€KTa
rOCTIOJaPIOBaHHS BUHHUKAIOTH OO0 €KTH OIMOJATKyBaHHS Ta 3IWCHEHHS CBOE€YACHOI
CIUTATH TaKUX 3000B’s13aHb 3,711 (OPMyBaHHS HAJIEKHOTO (PIHAHCOBOTO MOTEHITIATY
cy0’€eKTa ToCIOJapiOBaHHS Ta HAPOIIYBAaHHS YHUCTOTO MPUOYTKY B YMOBax YHHHOI
MOJAATKOBOI MOJITUKH JEP>KaBU Ta CPOPMOBAHOT PUHKOBOT KOH FOHKTYPH.

CrpaTteriuHi 11l KOPIIOPATUBHOTO MOJIATKOBOTO MEHEIP)KMEHTY BU3HAYAIOTHCSA B
3QJIEKHOCTI BiJl 0OpaHOTO CLIEHApil0 MOBEAIHKM TUIATHUKA MOJATKIB 1 JepkaBu. B
YMOBaxX CKJIQJHOTO 1 HeCTaOUILHOTO 3aKOHO/ABCTBA MOJATKOBA IMOJITHKA TIJIATHUKIB
MOJATKIB MOXe OyTH KOHCEPBATHUBHOIO, MOMIPKOBAHOIK a00 arpecMBHOIO. 3a YMOBU
dbopMyBaHHS ~ TIOJIATKOBOi  TMOJITUKA  KOHCEPBATUBHOTO  THIY  CyO €KT
rOCIOJapIOBaHHS — IUJIaTHUK TIOJIaTKiB, OpPraHi3ye TapMOHIMHI Ta 3JarojpKeHi
MO/JIATKOBl BIIHOCMHU 3 JIEp)KaBO0, 0a3yluuCh Ha YITKOMY JOTPUMaHHI HOPM
MOJATKOBOTO 3aKOHOJIABCTBA, JI€ y TOBHIA 3roJil 3 TMOAATKOBUMU OpTraHaMH,
3a0e3neuyroun SIKICHE TOJIaTKOBE aAMIHICTpyBaHHs. I[lnaTHukM mojaTkiB, sKi
(GOpMYIOTh TOJATKOBY TIOJITUKY KOHCEPBATUBHOTO THUITY, 3/€OLIBIIOT0 MAaloTh
CTIMKMI (PIHAHCOBUN CTaH, BUCOKUW IMIJDKEBUM CTAaTyC Ta HaAiIMHI TEPCIEKTUBU
po3BUTy. OLIHIOIYM MOJATKOBl PU3MKHU IMIOJO I[I€] KATEropii IUIATHUKIB MOJATKIB
MOJaTKOBUMHU OpraHaMd, BOHU OyIyTh BHU3HAUCHI SK HU3bKI. BHWKOpHCTaHHS
MOMIPKOBAHO1 MOAATKOBOT MOJITUKU MPUITYCKAE HMOBIPHICTh CBIAOMOIO MOPYIICHHS
HOPM TI0JIaTKOBOTO 3aKOHOJIABCTBA 3a MEBHUX OOCTAaBWH, YA Y TICBHUX BUITAJIKaX, IO
MOB’SI3aHO 13 HEOOXIAHICTIO 3a0e3MeUeHHs] HaJEeKHOIro (PIHAHCYBAaHHS MISTIBHOCTI
NIAIPUEMCTBA, MEpeBard Bl peaiizamii kol OyAyTh OUIBIIMMM HIK BTpaTH 3a
CaHKIIISIMU y pa3l MOpPYHICHHS MOJATKOBOTO 3aKoHOAaBcTBa. [logaTkoBuii pu3MK
10JI0 TAKOTO TUIATHUKA MOJIaTKIB MOJATKOBUMHU OpraHaMu OyJie BU3HAYCHHI Ha PIBHI
cepennboro. [IpomykyBaHHs Cy0’€KTOM TOCMOAApIOBAaHHA — IUJIATHUKOM IOJATKIB
arpecrMBHOI MOJATKOBOI MOJITHUKY MOB’S3aHO 13 BUKOPUCTAHHSM TaKUM ILIATHUKOM
nmoAaTKiB (IKTUBHOI JTOKYMEHTAIlli, TOPYIIEHHSIM IpaBUJl BEJEHHS OyXTaJITepChKOTO
00JIIKy, HECIIJIaTOI0 IMOJIATKOBUX 3000B’s3aHb. 37eO1JIBIIOT0 arpecuBHa IMOJATKOBa
MOJIITHKA XapaKTepHa I MaJIUX 1 CEPeAHIX MIAMPUEMCTB, SIKI MalOTh MPOOIEMH 13
MOTOYHOIO IUIATOCIIPOMOJKHICTIO Ta 3AIMCHEHHSM IIOTOYHHUX IUIATEXKIB SK 3
KOHTpareHTaMH, Tak 1 3 JepkaBoio. [Ipore, crTparteris arpecuBHOI MOJATKOBOI
NOJITUKA HE MOXKE 3aCTOCOBYBATHCS MPOTATOM TPUBAJIOrO0 dYacy W Mae
KOPOTKOCTPOKOBUW XapaKTep, OCKUIBKH TMOJATKOBI OpraH, OIIHIOYH BHUCOKI
MOJaTKOBI PHU3UKH, OyIyTh BHMYIIEHI 3aCTOCYyBaTH CII€LIabHI IPOLEAYpH
CTSITHEHHS TOJATKOBOi 3a0OpProBaHOCTI ¥  BIANOBIAHI 3aX0AU  HOPUIAWYHOI
BIIMOBIAANBHOCTI. TakuM YMHOM, OJHIED 3 BaXJIMBUX YMOB e€()EKTUBHOTO
MOJIATKOBOTO MEHE/KMEHTY € NIPABUJIBHUI BUOIp CTpaTerii ynpaBiHHS M0JIaTKOBOIO
JISUTBHICTIO Cy0’€KTa rocrogaproBaHHS.

dopmatizalirto  B3a€MO3B’SI3Ky MIXK TMOJAaTKOBUMH pPU3UKAMH, I0JATKOBOIO
MOJIITUKOKO 1 TIOJIATKOBUM MEHEIPKMEHTOM Cy0’€KTa TOCIOJaplOBaHHS HABEJICHO Ha
pUCYHKY 1.
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Tum mogaTkoBOl MOIITUKHA

PiBeHb OJATKOBOTO PU3HUKY

A
Y

\ 4 A 4

1. Huspkuit 1. KoncepBaruBHa

2. CepenHiii 2. ITomipkoBaHa

3. Bucokuit 3. ArpecuBHa

v v
CrpareriyHuii KOpropaTHBHHUNA OnepaTtuBHUN KOPIOPaTUBHUN
MOJIaTKOBUN MEHEIKMEHT < > MOJIaTKOBUN MEHEIKMEHT
A\ 4 \ 4
— Oe3rnepepBHUN MOHITOPUHT — po3po0OKa OI0KETY MOJATKIB 32 ONTHUMICTHUYHUM,
MOJIATKOBOTO 3aKOHOJIAaBCTBA Ta CTaJIUM Ta MECUMICTUYHHUM CLIEHAPIsIMHU;
HOPMAaTUBHO-IIPABOBHUX aKTiB B — pO3paxyHOK BEJIMYMHHU [MOJAATKOBOIO HaBaHTaKEHHS,
cdepi oroIaTKyBaHHS; SK KpUTEPiI0 IPUHHATTS yIPaBIIHCHKUX PillIeHb, 32
— BU3HAYCHHS HAIPSMIB KO)KHUM BapiaHTOM OIOJKETY MOJIATKIB;
OIITHMI3allil TIOJaTKOBUX IIJIATEXIB, — BUOIp 33151 peaizallii HaiOiIbII MPUIHATHOTO
3HAXOPKCHHS 3aKOHHHUX CITOCO01B BapiaHTy OIODKETY 3 ypaxyBaHHIM PiBHS MOAATKOBOTO
X MiHIMi3awii HJIIXOM BUOOPY HABaHTA)XECHHSI, y3TO/KEHHS HOT0 3 IOKa3HUKaMU
MPUHHSATHOT TTOIaTKOBOT IMOJITHKH, OTIEPAaTUBHOTO OIOHKETY MIIMPUEMCTBA;
— OL[IHIOBAHHS JUHAMIKHA — 31CHEHHSI PO3PAaXyHKY MOTOYHHX MOJATKOBUX
M0JIaTKOBOTO HABAHTAXKEHHS SIK IJIaTeX1B, Iepe0auyeHuX 3aKOHOJaBCTBOM;
KPUTEPI0 ONTUMAITBHOCTIL — 3a0€e3IIeYeHHT CBOCYACHOTO IOJAaHH [T0aTKOBOT
MOJATKOBUX IUIATEXKIB; 3BITHOCTI;
— aHaJi3 MPUYHUH 3POCTAHHS — cIUTaTa MOTOYHUX MOAATKOBHX TUIATEXKIB Y
MMOJATKOBOI'0 HaBaHTAKEHHS, BIJIMOBITHOCTI 3 JIIFOYMM IUIATDKHUM KaJICHIapeM Ta
— po3po0Kka cTparerii 3MiH MO0 3a0e3MmeueHHs ONTUMAITBHOTO OalaHCY BXiTHOTO Ta
YCYHEHH$ BUSBIICHUX MTPUYNH BUX1JHOTO IPOIIOBUX MOTOKIB;
3pOCTaHHsI IOAATKOBOIO — 3/11iiCHEHHSI KOHTPOJII0 ePeKTHUBHOCTI peaizarii
HAaBaHTAKCHHSI Yepe3 3MiHU B MOJAATKOBOT MOJIITUKH 33 KPUTEPISIMH: MIHIMyM
[MOJATKOBIH MOJIITULI MOAATKOBUX BUTPAT, MAKCUMYM YHCTOT'O IPOLIOBOTO
MOTOKY

Pucynok 1 - @opmasizanisi B3a€EM03B’A3KY MisK MOKA3HUKAMM MOJATKOBHX

PHM3HKIB, NOAATKOBOIO MOJITHKOI TA MOJATKOBUM MEHEI:KMEHTOM
IDicepeno: cknadeno aemopamu.

3anns  3a0esneyeHHs  €(EKTUBHOTO  (PYHKIIOHYBaHHS ~ KOPIIOPATUBHOTO
M0JIaTKOBOTO MEHEIKMEHTY BiH Ma€ OyTH CHpPSAMOBAaHUM Ha pealizallilo HAaCTYMHUX
3aBJaHb:
» po3po0OKa 3arajibHOI MOITHKN OMOJATKyBaHHS IS MiTIPUEMCTBA 0a3yIOUNCh
Ha HOpMax YMHHOTO MOAATKOBOTO 3aKOHOJaBCTBA;
» BU3HAYCHHS HASIBHUX IMOJJATKOBHX MBI Ta MOMIIMBOCTEH iX 3aCTOCYBaHHS Ha
H1IPUEMCTBI;
> ONTHMI3allisl BEIWYMHU MOJATKOBUX IIIATEXKIB, 3HAXO/DKEHHS 3aKOHHHX
croco01B IX MiHIMI3allI;
» pO3paxyHOK MOXIJIMBOI BUPOOHWYOI quBepcH]iKaIlii mianprueMcTBa Ta 3MiHA
IPY [IbOMY BEITUYMHU CIUIAYyBaHUX MMOJATKIB Ta 300PiB;
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» MPOTHO3yBaHHS O0OCATIB TMOJATKOBUX IUIATE)KIB HA CEPEIHBOCTPOKOBY
NEPCIEKTUBY HA OCHOBI MPOTHO3HUX PO3pPaxyHKIB 3MIHH  OOCHTiB
€KOHOMIYHOI JIISIIIBHOCTI;

» po3po0Ka IIaHiB MOJATKOBHX IUIATEXKIB Y IIJIOMY TIO MiAPUEMCTBY;

» po3po0Ka MoIaTKOBOTO KaJICHIaps;

» BHOIp HAlOUTBII BUTITHUX BapiaHTIB OMOAATKYBaHHS.

[Tix yac oprasnizaiiii KOPIOPaATUBHOTO MOJATKOBOTO MEHEKMEHTY, HacaMIiepe;|

70 yBaru cjiji OpaTd HE TAKTUKY MIHIMI3allii MOJATKOBUX IUIATEXIB, a CTPATETiI0
ONTUMAJILHOTO YMPaBJIIHHS TMOJAATKOBUMHU IMOTOKAMHU Ta MIANPUEMCTBI Y IIJIOMY.
BianoBinHo, pe3ysibTaroM €(QEeKTUBHOTO MOJATKOBOIO MEHEKMEHTY Mae€ OyTH
3HIDKEHHS MMOJaTKOBUX PU3MKIB Ta 3a0€3MeueHHs] ONTUMAIBHOTO PiBHA MOJATKOBOTO
HaBaHTAKECHHSI.

OyHKIIIOHYBaHHS ~ KOPIOPATUBHOTO  IMOJATKOBOTO  MEHEHKMEHTY  Mae€
IPYHTYBaTUCSd Ha TIEBHMX IMPUHIMIIAX, SKI BHU3HAYAIOTh HOTO OpraHizaiiio Ta
BKJIFOYAIOTh 3arajbHOYIPAaBIIHCHKI, 3arajlbHOCUCTEMHI Ta crerudiyHl TPUHIUIH
(Tabmuris 2).

Tabauus 2 - Kinacugikauiss npuHIMIB KOPIOPATHBHOIO NMOAATKOBOI0
MEHEIKMEHTY

Hassa | CyTHicHa XapaKTepHCTHKA

3azanvHoynpasnincoKi

Ilepenbavae, 10 oprafizaiis KOPIOPATHBHOTO ITOAATKOBOTO MEHEHKMEHTY

HayxoBoi . . .
. | Oa3yeTbcsl Ha BUKOPUCTAHHI IIOJIOXKEHb IHIIMX HayK, Cepel SKUX Teopis
0OIPyHTOBaHOCTI . . N . .
ynpasiiHHs, GiHAHCOBHI MEHEIPKMEHT, 00JIiK, aHaJIi3, KOHTPOJIb TOIIO
. . | [lonsirae y Bu3Ha4YeHHI LIed (YHKIIOHYBaHHA KOPHOPATUBHOTO IOAATKOBOTIO
[inecnpsiMmoBaHOCTI y H ymeuiony priop

MEHEDKMEHTY Ta (hOpMyBaHHI MOJICIICH paIliOHAIbHUX CXEM ONOJATKyBaHHS

OsHavae, 10 KOPIOPATHBHUM MOAATKOBUII MEHEIKMEHT (DYHKIIOHYE SK OKpema
OyHKIIOHAIBHOCTI | MificucTeMa cy0’€KTa rocoJaploBaHHS Ta peallizye CBOIO JisUTBHICTH Y B3a€MOJIT 3
IHIIIUMHA HOT0 MiJICUCTEMaMA

Ilepenbauae 3abe3nmedeHHs JOTIYHOCTI Ta Y3TOKEHOCTI i YIPaBIiHCHKOTO

ITocmigoBHOCTL .
MEPCOHAITY IMiJICHCTEMHU KOPIIOPATHBHOIO MOJATKOBOIO MEHEKMEHTY

[lonsirae B 3ailficHeHH] MOCTIHHOTO MOHITOPHHTY TOAATKOBOI AiSUIBHOCTI 3 TOUKU
BesnepepeHOCTI 30py OIIIHKYM TIOJaTKOBUX HACHIJIKIB W Tepeadavae ONEpaTUBHE BUPIMICHHS
po0JIeM, sIKi BHHUKAIOTh Y XOJIi JSTILHOCTI Cy0’ €KTIB TOCIIOIapIOBAHHS

B mpormeci opranizariii KOpropaTHBHOTO MOIATKOBOTO MEHEIKMEHTY BH3HAYAIOThH

30BHINTHBOTO . . . .
pe3epBy, sKi MOBUHHI KOMIICHCYBAaTH HE BPaXxOBaHI Ha €Talli TUIAaHYBaHHS (aKTOPU

JIOTIOBHCHHA BITUBY 30BHINTHLOTO Ta BHYTPIIITHHOTO CEPEIOBHINA

Iepapxii O3Havae 0araTopiBHEBICTh Ta YiTKE BH3HAYCHHS BHYTPIITHBOI IMiAIOPSIKOBAHOCTI
YIpaBIiHHS €JICMEHTIB KOPIIOPATUBHOTO TMOJIATKOBOTO MEHEDKMEHTY

3acanvruocucmemmi
[MpusanIMn [Tonsrae B opranizaiii BUOOPY NPOTPECUBHOTO HAMPSMKY PO3BUTKY CHCTEMH
PO3BHTKY KOPIOPATUBHOTO TOIATKOBOTO MEHEIKMEHTY

OzHavae, mo (yHKI[IOHyBaHHS KOXKHOI CHCTEMH CHpsMOBaHe Ha 30epekeHHS ii
eexktuBHOCTI. CHcTeMa KOPIIOPATUBHOTO TOJATKOBOTO MEHEKMEHTY ITOBHUHHA
Camo3zbepexxennst | 30epiratu cBOI0 €()EeKTHBHICTH B YMOBaxX MIiHJIHMBOTO 30BHINTHBOTO CEpPEIOBHINA i
BUMarae TOOyIOBM TakKoi BHYTPINIHROI oOpraHizarlii, ska 3a0e3leYnTh BUCOKHI
CTYHiHb ii caM030epexeHHs

[lepenbavuae moxnmBicTE 0O0MiHY iHQOpMami€lo 3 iHIIUMH MiACHCTEMaMH

Bingkpurocri . ,
YIIPABIiHHS Cy0’€KTOM rOCIIOJapIOBAHHS

Ilepenbadae BUIIICHHS B CTPYKTYpPl KOPIOPATUBHOTO MOJATKOBOTO MEHEHKMEHTY
[IponopuiiiHocTi | Bcix HeoOXigHUX Mg ii eQeKTHBHOro (YHKLIOHYBaHHS €JNEMEHTIB Ta iXHIO
OpraHi3aiio B ONTHMAaJIbHIA MTPOMIOPIIIHOCTI
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Hassa CyTHicHA XapaKTepHCTHKA

ITonsrae y CTBOpPEHHI KaHaliB mepenadi iHdopMalii MiX IiICHCTEMOIO
[HpopMoBaHOCTI | KOPITOPATHBHOTO TOJATKOBOTO MEHEKMEHTY Ta IHIIMMH (QYHKI[IOHATEHUMU
i ICICTEMaMU YIIPaBIIiHHS Y0’ €KTOM T'OCIIOIaPIOBAHHS

[lepenbadae HEOOXiAHICTh BU3HAYCHHA KaHATIB 3B’S3Ky MK IIiCHCTEMOIO
KOPIIOPATHBHOTO MOJATKOBOTO MEHEKMEHTY Ta CUCTEMOIO YIIPABIIHHS Cy0’ €KTOM
TOCIIO/IAPIOBAHHS B IJIOMY

[Tepenbadae BU3HAYCHHS KOPIIOPATHBHOTO MTOIATKOBOTO MEHE/DKMEHTY SIK 00’€KTa,
Jexomro3uiii SKUH BKIIIOYa€e B ceOe BIMHOCHO HE3AJICXkKHI MIACHUCTEMH Ta OpraHi3aIiio Horo Ha
JIEKUTBKOX PIBHSIX

3BOPOTHOTO
3B’SI3Ky

Cneyudhiuni
Opranizatisi KOpIopaTUBHOTO MOJATKOBOTO MEHEKMEHTY CIpsSMOBaHa Ha Te, 100
3a0€3MeYnTH 1 TapaHTyBaTH IOBHY Ta CBOEYACHY CIUIATY TOJATKIB Ta 300piB
Ccy0’€KTOM TOCITOTapIOBaHHS
[Iponecu ynpaBniHHA MOJATKOBOIO MiSUIBHICTIO MalOTh OYTH IHTETPOBaHi B CUCTEMY
ynpasJliHHS cy0’€KTOM TOCIIOAAPIOBaHHS Ha BCiX HOTO PiBHSIX

O060B’13K0BOCTI
CIUIATH IIOJATKIB

IaTerpartii

Cucrema KOpPIOPaTUBHOTO MOAATKOBOTO MEHEKMEHTY NOBHHHA IPYHTYBaTHCS HA
AJNBTEpHATHBHOCTI | MIPUHIIAII aJbTEPHATHBHOCTI, SKUH TMepeadadac po3poOJICHHS albTepHATHBHUX
BapiaHTIB MOJATKOBOI MisUIbHOCTI cy0’€KTa TOCIIOAAPIOBAHHS

[lepenbavae po3paxyHOK Ta OOJIK BHUTpaT Ha OpraHi3amildo KOPIOPAaTHBHOTO
KanpkymroBaHHS | TOMaTKOBOTO MEHEKMEHTY W JOXOMiB, OTPHUMAaHHUX BiJ €KOHOMIii (hiHAHCOBUX

BEITMIMHHU pecypciB (BUKOPUCTAHHS aIbTEPHATUBHUX CIIOCOOIB OMOJATKYBAaHHS, MOJATKOBHX
MOJIATKOBUX BUTPAT | MUIBI, BINCYTHICT,  (DiHAHCOBUX  CaHKIA 33 MOPYIIEHHS TOJaTKOBOTO
Ta JJOXO/IB 3aKOHO/IaBCTBA)  BHACHINOK  (YHKIIIOHYBaHHS  CHCTEMH  KOPIIOPATHBHOTO

MOJJATKOBOT'O MEHEPKMEHTY

O3Hayae, 1O OpraHizaimis KOPIOPAaTUBHOTO TOJATKOBOTO  MEHEIKMCHTY
PesynpraTuBHOCTI | CIIpsIMOBaHA Ha JIOCSATHEHHS MEBHOTO PE3yNbTaTy (YHUKHEHHS MOAATKOBUX PU3HKIB,
ONTHUMI3aIIiI0 OMMOAATKYBAHHS TOIIO)

IDicepeno: cknadeno aemopamu.

OTxe, TOTaTKOBUI MEHEHPKMEHT € CKIIJ0BOI0 YACTHHOIO CUCTEMU YIIPABIIHHS,
TOMY MOT0 TPHUHIMIH MiATOPSIKOBYIOTHCS 3arajbHUM MPUHITUIIAM MOOYI0BU Ta
(GyHKIIIOHYBaHHS MTOJIATKOBOT CUCTEMH M KOPIIOPATUBHOTO YIIPABIIIHHS.

BucHoBkwu.

VY3aranpHIOIOYM HasiBHI MIAXOAM WIOJO0 TPAKTYBaHHS CYTHOCTI TOHSTTS
«KOPIIOPATUBHUN MMOJATKOBUN MEHEKMEHT» Ta BpPAXOBYIOUM ABTOPCHKUN MIAX1A
010 HOTrO PO3YyMIHHS W CHOPUMHATTSA, MOXXEMO BHU3HAYUTH KOPHOPATUBHUUN
MOJATKOBUM MEHEHKMEHT SK CYKYIHICTh METOJIB, MNPUMOMIB Ta CHOCOOIB
YIPABIIHHS MOJIATKOBOIO JISUIbHICTIO Cy0’€KTa roCnoJapioBaHHs, 1110 CIpsIMOBaHa Ha
3HUKEHHS PIBHS MOJATKOBUX PU3HUKIB, ONTHUMI3alli0 MMOJaTKOBOTO HABAHTAKCHHS
3a0e3neueHHss CTaOuIbHOT TPUOYTKOBOI JisNIbHOCTI. Bu3HaueHo, 10 METOIo
KOPTIOPAaTUBHOTO TMOJIATKOBOTO MEHE/DKMEHTY € po3polka praBJIlHCBKI/IX pIIlICHBb,
CIPSIMOBAHUX HA JOCSTHEHHSI CTPATETTYHMUX 1 TAKTUYHUX IIJIEH MIsUTBHOCTI Cy0’ €KTa
rOCIIOJAPIOBaHHS HAa  OCHOBI  YITKOTO  JOTPUMAHHA HOPM  IOJATKOBOTO
3aKOHOJIaBCTBa, 3a0€3MEUYCHHS MPABWIBHUX PO3PAaXYHKIB BEIUYHHH IMOJATKOBUX
3000B’s3aHb 3a TOJAaTKaMH 1 300paMH Ta 3I1HCHEHHS CBOE€YACHOI iX CIUIATH 3aJJIs
dbopMyBaHHS HaJIEKHOTO (DIHAHCOBOTO MOTEHIIANy CYO’€KTa TOCMOJaprOBaHHS Ta
HapOIyBaHHS YMCTOTO MPUOYTKY B YMOBaxX YMHHOI MOJATKOBOI MOJITUKH AEp>KaBU
Ta c()OPMOBAHOI PUHKOBOI KOH IOHKTYPH.

OOrpyHTOBaHO, 10 CTpaTeriydi Il  KOPHOPATHUBHOTO  IMOAATKOBOIO
MEHEJKMEHTY BHU3HAYalOThCS B 3aJ€KHOCTI BiJl OOpaHOIO CLEHApII0 MOBEIIHKH
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IJIaTHUKA TOJATKIB 1 Jep)kKaBW, L0 HAJal0 3MOTY MpeaCcTaBUTH (opMmalizallito
B3a€MO3B 3Ky MDK TOJATKOBUMHU PpHU3MKaMH, [OJATKOBOIO TMOJITUKOIO i
KOPIOPATUBHHUM ITOIATKOBUM MEHE)KMEHTOM.

JloBenieHo, 110 (PYHKIIIOHYBAaHHSI KOPIOPATUBHOIO MOAATKOBOIO MEHEKMEHTY
Mae 0a3yBaTHCsA Ha NMEBHUX MpUHIUNAX. B pesynbrari mpoBeneHOro TOCIIIKEHHS
31HCHEHO KiIacu(DiKaIlilo MPUHIIMIIB KOPIIOPATUBHOTO MOJATKOBOTO MEHEKMEHTY 3
ypaxyBaHHSM TIPUHIIMITIB, $KI BHU3HAYalOTh WOTO OpraHi3amilo Ta TMPUHIUIIIB
JEp>KaBHOTO YIIpaBIiHHSA (3arabHOYIPABIIHCHKI, 3arallbHOCUCTEMHI Ta crielugiyHi).

Jliteparypa:

1. Top6 B.A. YnpaBniHHS MOJATKOBUMHU IIATEKAMH MIANPUEMCTBA: aBTOpEd.
IUC. HAa 3100yTTs HayK. cTyneHs KaH. ekoH. Hayk: 08.06.01. Mapiynons, 2005. 20 c.

2. ly6oBuk O.1O. [TogaTkoBUil MEHEKMEHT Y cxeMax 1 TabJIUIISIX: HaBY. TOCI0.
XapkiB: «IIpoMmApT», 2018. 248 c.

3. [logatkoBuii MenemxkmeHT: miapyunuk / IBanoB FO.b., Kpucomatuit A.lL,
Kizuma A 4., Kapnosa B.B. Kuis : 3nanns, 2008. 525 c.

4. KoBanpbuyk K.®., Pepa T.M. IlogaTkoBHii MEHEIKMEHT Ha MPOMHCIOBOMY
nianpueMcTBl. @inancu Yrpainu. 2001. Ne5. C. 87-94.

5. Kpucosaruii A.l., Kizuma A.fl. TlomatkoBuii MEHEIKMEHT: HaB4. MOCIO.
Tepuonins : «Kapt-61anmn, 2004. 304 c.

6. Mopo3 E.I'. [TogaTkoBuii MmeHemxkMeHT : HaBd. noci6. Pisue : HYBI'TI. 2020.
412 c.

7. 1liBusik }O.B. ®@opmyBaHHS Ta PO3BUTOK IOAATKOBOTO MEHEIKMEHTY Ha
MIAIPUEMCTBL: aBTOped. Iuc. Ha 3A00yTTS HAayK. CTyNEHS KaHI. €KOH. HayK:
08.04.01. Tnimponetporcrk, 2006. 21c.

8. [logaTkoBuii MeHemkMeHT: HaBd. mociOauk / [lema JI.I., HleBuyk I.B.,
Mapruntok I'.I1. Kui: Anepra, 2017. 256 c.

References:

1. Horb, V.A. (2005). Upravlinnia podatkovymy platezhamy pidpryiemstva [Management of
tax payments of the enterprise]. Extended abstract of candidate’s thesis. Mariupol.

2. Dubovyk, O.Yu. (2018). Podatkovyi menedzhment u skhemakh i tablytsiakh [Tax
management in charts and tables]. Kharkiv: «PromArt.

3. Ivanov, Yu.B., Krysovatyi, A.l., Kizyma, A.Ya., & Karpova V.V. (2008). Podatkovyi
menedzhment [Tax management]. Kyiv : Znannia.

4. Kovalchuk, K.F., & Reva T.M. (2001). Podatkovyi menedzhment na promyslovomu
pidpryiemstvi [Tax management at an industrial enterprise]. Finansy Ukrainy - Finances of
Ukraine, 5, 87-94.

5. Krysovatyi, A.L, & Kizyma, A.Ya. (2004). Podatkovyi menedzhment [Tax management].
Ternopil : «Kart-blanshy.

6. Moroz, E.H. (2020). Podatkovyi menedzhment [Tax management]. Rivne : NUVHP.

7. Pivniak, Yu.V. (2006). Formuvannia ta rozvytok podatkovoho menedzhmentu na
pidpryiemstvi [Formation and development of tax management at the enterprise]. Extended abstract
of candidate’s thesis. Dnipropetrovsk.

8. Dema, D.I., Shevchuk, L.V., & Martyniuk, H.P. (2017). Podatkovyi menedzhment [Tax
management]. Kyiv: «Alertay.

ISSN 2567-5273 120 www.moderntechno.de



Modern engineering and innovative technologies Issue 28 / Part 1 (\§

Abstract. According to the results of the conducted research, the essence of the concept of
"corporate tax management" was determined - it is a set of methods, techniques and ways of
managing the tax activities of a business entity, which is aimed at reducing the level of tax risks,
optimizing the tax burden and ensuring stable profitable activity. It was determined that the
purpose of corporate tax management is the development of management decisions aimed at
achieving the strategic and tactical goals of the business entity on the basis of strict compliance
with the norms of tax legislation, ensuring correct calculations of the amount of tax liabilities for
taxes and fees and making their timely payment for formation of the appropriate financial potential
of the business entity and increase of net profit in the conditions of the current tax policy of the state
and the established market conditions.

It is substantiated that the strategic goals of corporate tax management are determined
depending on the selected scenario of the behavior of the taxpayer and the state, which made it
possible to present the formalization of the relationship between tax risks (in terms of risk levels:
low, medium, high), tax policy (taking into account the selected a business entity with a tax policy
strategy. conservative, moderate, aggressive) and corporate tax management.

It has been proven that the functioning of corporate tax management should be based on
specific principles. As a result of the research, the principles of corporate tax management were
classified, taking into account the principles that determine its organization and the principles of
State management (general management, system-wide and specific). General management
principles include the following principles: scientific validity; purposefulness, functionality,
sequences; continuity; external addition; management hierarchy. System-wide principles of
corporate tax management include the principles of: development,; self-preservation; openness,
proportionality;, awareness; feedback; decomposition. Specific principles include: the principle of
obligation to pay taxes, principle of integration; principle of alternative; the principle of
calculating the amounts of tax expenses and income and the principle of effectiveness.

Key words: taxes, taxation, corporate tax management, management, tax risks, optimization
of taxation, tax policy.
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Abstract. It has been proven that in today's realities, tourism can be restored only under the
conditions of the introduction of innovative technologies. In order to work at full capacity,
Ukrainian travel agencies are looking for innovative ways of development and are gradually
opening up opportunities on the European market and in other countries. It is well-founded that the
introduction of digital technologies, such as online booking systems, virtual tours and digital
marketing platforms, has made it easier for tourists to plan and book trips to Ukraine. The
classification of landmarks of scientific and technical developments and research in the field of
tourism information technologies is given. Innovation is a key factor in the field of tourism in the
context of the development of digital technologies. It was determined that an effective system and
high quality of communication is a condition for the sustainable development of the tourism
business, raising its standards, as well as success in the field of tourism. The main problems of
ensuring appropriate conditions for the development of rural green tourism in communities are: low
level of quality and comfort, which are necessary to meet the needs of both domestic and foreign
tourists; preserving the cleanliness of the environment; poor communication (roads in rural areas
are in extremely poor condition), peasants' ignorance of a foreign language; there is strong
competition from neighboring areas that offer better infrastructure and connections. But the biggest
problem is the lack of information support for both national and foreign tourists about possible
tourist routes and attractive areas for recreation in communities. Therefore, the management of
information and communication policy is one of the most important components of social and
cultural service and tourism. The effectiveness of the use of information technologies largely
determines the productivity of activities in the field of tourism business, for which the reliability and
efficiency of collecting, processing and transmitting information are becoming more and more
relevant. In today's realities, tourism can be restored only under the conditions of the introduction
of innovative technologies. In order to work at full capacity, Ukrainian travel agencies are looking
for innovative ways of development and are gradually opening up opportunities on the European
market and in other countries. Therefore, the key question for the Ukrainian tourism industry is
what innovative methods of anti-crisis management can be used to revive the industry.

Keywords: marketing, tourism, digitalization, innovations, information  systems,
communication technologies, tourism management system.

Introduction. Tourism is an important economic activity for any country and
the world economy, and the use of technical progress contributes to its optimization.
In difficult socio-economic conditions, the tourism industry needs to find new ways
of attracting resources, establishing communication channels and reformatting the
market with the aim of further innovative activation of the tourism business.
Domestic tourist enterprises are faced with the problems of ensuring the
competitiveness of tourist services, so they try to use modern information

technologies that were created by foreign tourist enterprises.
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In today's realities, tourism can be restored only under the conditions of the
introduction of innovative technologies. In order to work at full capacity, Ukrainian
travel agencies are looking for innovative ways of development and are gradually
opening up opportunities on the European market and in other countries. Therefore, a
key question for the Ukrainian tourism industry is what innovative methods of anti-
crisis management can be used to revive the industry [8].

Analysis of recent research and publications. Research on the use of the latest
information and communication technologies in the activities of tourism enterprises
and tourism in general was carried out by: Bayda B., Keptyukh T., Domashenko S.,
Morozov D., Hlebova A., Lysyuk T., Royko L., Biletskyi Yu, Kyrychenko S.
However, the directions of digital innovative development of domestic tourism in the
context of modern challenges require further research.

Setting objectives. Conclusions from the study. The modern tourism industry
must move to the forefront of technological applications. The constant expansion of
the tourism industry in Ukraine should make tourism a priority area for the innovative
application of technologies, and the combination with advanced technologies should
transform and modernize tourism [7].

According to B. Baida, the rapid progress of the tourism sector has provoked the
development of the latest information technologies, which are aimed at strengthening
the quality of the provision of tourist products and services [4]. An important element
of the formation of the latest information technologies is the support system for
tourist activity.

They include the following [1, 2, 3]: travel support systems (which provide the
tourist with a certain range of tourist services during the trip); guide programs (a
subclass of travel support systems that allow a tourist to create an excursion program
based on information about specific points for a set travel route); tourist reference
(recommendation) information systems (provide the tourist with clear and
comprehensive information about various tourist routes, directions of action, tourist
objects that are advisable to visit, taking into account various criteria of tourists) [4].

Today, Ukraine has concentrated maximum attention around itself, which could
positively affect the development of tourism in the future. At the same time, it is
important that in the period of global digitalization, the development of the industry
takes place with the use of innovative, digital technologies. Digital development will
be a decisive factor in the growth of the Ukrainian tourism industry. The introduction
of digital technologies, such as online booking systems, virtual tours and digital
marketing platforms, has made it easier for tourists to plan and book trips to Ukraine.
Digital technologies also made it possible to promote the tourism potential of Ukraine
among the world audience, thereby increasing the recognition of the country as a
tourist destination [5].

Modern tourism is a complex socio-economic system, the element of which is a
highly profitable multi-branch economic and industrial complex, which includes
travel agencies, hotels and restaurants, cafes, accommodation facilities, etc. Structural
changes in the economy, environmental instability require a review of the forms and
methods of managing the tourist services market. Innovations act as an incentive for
the further development of tourism and the hotel and restaurant business, allow
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companies not only to occupy leading positions in their market segments, but also to
meet global service standards [10].

Communication is a universal and integral component of the development of a
tourist enterprise. The quality of tourism itself and the effectiveness of tourist
activities (services) largely depend on its development. Thanks to the progress of
information technology (IT) in the modern world, the ways and nature of
communications have changed. This directly affects the field of tourism and, among
other things, led to the transformation of the mechanisms of tourism activity [11].

Communication is an effective management tool for the development and
implementation of measures necessary to achieve the set goals. Therefore,
communication activities should be applied strategically, be thought out and properly
controlled. In the basic version, communication in tourism must be considered from
the point of view of the travel agency and tourists.

Communication in the activity of a travel agency is a type of economic
communication and is divided into two directions - in the external environment and
inside the company. The travel agency's external communications include interactions
with:

1) potential and current customers (marketing communication);

2) partners, mainly tour operators (business communication);

3) regulatory bodies (report communication).

The first two types are specific to the field of tourism, covered by the
competence approach and can be modeled. Marketing communication involves the
search/formation of channels of information and interaction with customers, is part of
tourist competencies and contains informal connections. The peculiarity of travel
agencies 1s that their communication with clients goes beyond the provision of purely
consumer information. A large volume of familiarization work is carried out, which
requires special preparation and development of communication culture.
Communication with customers is both individual (personalized) and mass (public).

In a certain sense, tourism can be represented as a communication process,
within the framework of which communications take place between travel agencies
and tourists, as well as within these groups. As a result, different communication
systems can be considered: between the community and subjects of tourism activity
and between subjects of tourism activity and between tourists.

The application of virtualization technologies such as AR/VR and 5G in the
tourism industry has given rise to new forms of business, such as cloud tourism and
live tourism, and has also prompted a profound transformation of tourism marketing
and tourism experience. Virtual technologies have given a powerful impetus to the
tourism revolution, especially the development of virtual tourism, a new form of
excursion tourism that combines network technology, 3D visualization, VR,
geographic information technology and traditional tourism. It plays a crucial role in
the transformation of tourism. Virtual tourism goes beyond the traditional form of
information and connects the user's perception with making tourist decisions. The
combined use of virtual technologies and modern information technologies
overcomes the limitations of traditional means of expressing information, such as
text, photo and video, and generates richer information in the spatial dimension
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[8; 9].

We suggest that each community create a tourism website with a virtual tour -
this is a multimedia way of presenting the surrounding space. It can be a circular
panorama of the premises or an overview of the territory of the tourist-excursion
object, a video tour of the premises of the hotel complex or a video catalog of the
offers of a travel company [11; 12].

A multimedia virtual tour of communities maximally implements the principle
"it's better to see once". The full effect of presence created by virtual tourism
technology has a number of characteristics:

e images (or a series of images) of the landscape, historical places are presented
on a continuous surface surrounding the viewer; the image is unfolded in front
of the viewer in such a way as to create the impression of its continuity;

e unlimited view in all directions;

e comprehensive study, evaluation of the subject;

e a continuous series of scenes or events that are constantly changing. A
panoramic Z D image is created on the monitor screen, which surrounds the
viewer in a 360° plane. When viewing a virtual 3D panorama, the viewer
receives a larger volume of visual information than in a conventional
photograph. Controlling the keys or the mouse, it is possible, according to
your desire, to look around or return, zoom in or out of the object that
interests you, expand the picture at the desired angle [12].

The success of the community, which promotes its tourist attraction, directly
depends on the accessibility of the tourist destination, the effectiveness of the
marketing communication and distribution policy, the speed of transmission and
exchange of information, its relevance, timeliness of receipt, adequacy and
completeness. The marketing communication policy aimed at promoting a tourist
destination is based on the decision-making algorithm of tourists about visiting a
tourist destination, which includes three stages: before visiting a tourist destination,
during and after visiting a tourist destination.

Marketing today offers territorial communities that position themselves as
tourist and recreational destinations a set of technologies and a set of tools (websites,
social networks, PR, registration and reviews of accommodation, food, entertainment
establishments on TripAdvisor, placement on thematic forums and news portals,
situational, current content on Istagram, etc.), which help to adapt the tourist
infrastructure and service to the needs of tourists.

Google's ranking algorithms are regularly updated, which makes SEO one of the
most dynamic areas of digital marketing. Every year, Google raises the standards, and
in 2023 they emphasize the quality of content — it should be the first point in the
SEO strategy. Google has always prioritized quality content. The main task is to find
content for the user that gives him a sense of satisfaction. For example, it will allow
you to quickly get answers and learn about all possible options for solving the
problem. This should be taken into account when creating content. Otherwise, the site

pages may not be included in the search results, even if there are enough keywords in
the text [13].
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Google content is considered useful and high-quality if the content is created for
people, not for search engines; correspond to the main topic of the site; written by
authoritative specialists; reflect depth of knowledge about the topic. Among the many
studies, here are actual tips for creating useful content:

1. Focus on quality, not quantity. Try to fully disclose the topic so that the reader
does not go looking for additional information on other sites. Add expert comments
and monitor the relevance of information.

2. Conduct extensive keyword research. It will allow you to find out what types
of content are in the top, what is the volume of these materials and who created them,
what questions they answer, what links are used in the text.

3. Check search queries using the Google Search Console platform. It's a free
tool that lets you find out what people are searching for and what keywords are
driving the most traffic. And also identify technical problems and make sure that
search engines correctly index the pages of your site [13].

Today, more than ever, the tourism industry of Ukraine needs new innovative
solutions and changes. Tourism is not only culture, but also economy. It affects
almost all areas of the strategic sector, including economic growth, strategic planning,
employment, infrastructure investment, new businesses, foreign exchange earnings,
innovation, development of new attractions; quality of life of the population:
diversification of destinations, quality of infrastructure, provision of services,
accessibility, preservation of cultural heritage [8].

Conclusions from the study.

Therefore, the management of information and communication policy is one of
the most important components of social and cultural service and tourism. The
effectiveness of the use of information technologies largely determines the
productivity of activities in the field of tourism business, for which the reliability and
efficiency of collecting, processing and transmitting information are becoming more
and more relevant.

Innovation is a key factor in the field of tourism in the conditions of the
development of digital technologies. In Ukraine, the infrastructure was significantly
affected by the war, which requires the use of significant efforts to promote the digital
development of tourism. An effective system and high quality of communication is a
condition for the sustainable development of the tourism business, raising its
standards, as well as success in the field of tourism.
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Jloeedeno, wWo Yy CbOCOOHIWHIX peaniax mypusm MONCHA BIOHOBUMU Julle 3ad YMO8
BNPOBAOIICEHHS THHOBAYIUHUX MeXHON0z2il. [{na moeo, wob npayiosamu Ha NOSHY HNOMYHCHICHD,
VKPAIHCLKI  MYypUcmu4Hi  a2eHyii WyKaroms I[HHOBAYIUHI WAAXU PO3BUMK)Y mMdad NOCMYNOB80
BIOKpUBAIOMb MONCIUBOCTI HA €BPONEUCLKOMY PUHKY mda 6 iHwux kpainax. OOTpyHmosano, ujo
BNPOBAVINHCEHHS YUPDPOBUX MEXHONO2IU, MAKUX AK CUCTNEeMU OHIAUH-OPOHIOBAHHS, GIPMYAIbHI MypU
ma yugposi MapkemuHeo8i niamgopmu, nONE2WULO MYPUCAM NIAHYBAHHA MA OPOHIO8AHHS
nooopooceti 0o Yxpainu. Haseoeno knacughikayiro opienmupié HAYKOB0-MeXHIUHUX pPO3POOOK |
docnidoicenv v cepi inopmayitinux mexnonozit mypusmy. IHHosayii € kirouosum gaxmopom 6

ISSN 2567-5273 127 www.moderntechno.de


https://doi.org/10.36074/07.08.2020.v1.03
https://doi.org/10.32782/2524-0072/2023-50-15
https://doi.org/10.32782/2524-0072/2023-52-36
https://doi.org/10.32782/2524-0072/2023-52-36
https://doi.org/10.31732/2663-2209-2020-60-178-186.
https://doi.org/10.36690/2674-5208-2021-2-164

Modern engineering and innovative technologies Issue 28 / Part 1

cghepi mypusmy 6 ymosax po3sumky yugposux mexrono2iu. Busnaueno, wjo eghpexmuena cucmema i
BUCOKA AKICMb KOMYHIKAYii € YMOB0I CMAN020 PO36UMK)Y MYPUCMUYHO20 RNIONPUEMHUYMEA,
ni0BUWEHHS 11020 CMAHOAPMIB, A MAKONC YCNIUWHOCMI 8 cghepi mypusmy.

Kniouogi cnosa: mapxkemumne, mypusm, yu@posgizayis, inHosayii, iHopmayitni cucmemu,
KOMYHIKAYIUHI MexHON021i, cucmema MeHeOHNCMEHNY MYPU3M).
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Anomayia. B pobomi mnasedeni pesyrbmamu  OOCHIONCEHb  BU3HAUEHHS  3ePHOBOI
NPOOYKMUBHOCHI KYKYPYO3U PO3TYCHOI 3A1€HCHO 8I0 YOOOPEHHS Ma HOPMU BUCIBY.

Ha sapianmi 6e3 0obpuse ypoowcatinicme cxnana 2,44 m/ea. 3a eHecenns 00Opue npupicm
ypooicaro 30invuiysascs i Ha eapianmi NysPssKys cknas 0,54 m/ea, na eapianmi NsoPsoKso — 0,72
m/2a ma 0,80 m/2a — na éapianmi N75P75K7s.

Ilo mipi 36inbuwenus Hopmu 8ucigy ypooicaunicms 3pocmana. Tax, npu ucigi 55 muc wm./ea
ypoarcatinicms Ha KoHmpoai ckaana 2,50 m/2a, a Ha yooopenux 3,16-3,51 m/za.

Hauibinvwi noxaznuku ypooicaiinocmi 8iomiveni na eapianmi nopmu eucigy 50 muc wm./2a 3a
snecenns N75P75K7s — 3,59 m/2a, wo na 1,15 m/ea 6inbuie nopisHano 3 KOHMpoiem.

Ha eapianmi nopmu eucigy 55 muc wm/ea na koumponi sucoma ckaana 155 cm, wo na 2-7 cm
uUle NOPIBHAHO 3 IHUWUMU 8APIAHMAMU HOPM GUCIBY.

3a enecenns NysPssKys ma NesoPsoKeso eucoma 3a mopmu eucigy 55 muc. ckrana 158 ma 160
cM 8i0Nn06iOHO, Modi 5K Ha sapianmi 45 muc wm./ea — 154 ma 157 cm 8i0nogiono.

Ilo mipi 30inbwenns Hopm eucigy maca 1000 nacinun 3menwiysanacsa. Hatibinbwum yetl
NnoKasHuk Oyé Ha eapiawmi Hopmu eucigy 45 muc wm./ea — 153 2 na eapianmax yoobpemnHs
NsoP6oKeo ma N75P75K7s,

Knrwouoei cnosa : kykypyosa po3nycha, 3epHo, 000puea, HOpma 6uciey, eucoma

Beryn.

PozitycHa Kykypy/a3a BUKOPHUCTOBYETHCS BUKIIIOYHO Ha XapyoBi M. 3 3epHa
BUTOTOBJISIFOTH OOPOIITHO, KPYTH, MOBITPSHY KYKYpPYA3y 1 0€3yMOBHO MOI-KOPH.

['ooBHMMU €KCIIOpTEpaMH 3€pHa PO3JIyCHOI KyKypya3u B Ykpainy € CIIIA Ta
ApreHTuna, 0 apryMEeHTY€ETbCS TUM L0 3€PHO 3a KOPAOHY € OUTbM MiATOTOBJICHUM
710 TIepepOOKH Ta Ma€ JOBOJII BUCOKI CMaKOBI SKOCTI [1].

be3yMOBHO TOJIOBHMM IIJIIOCOM BHpPOILYBaHHS KyKypya3u € ii Olosoriuxa
BPOXKAMHICTh Ta €HEPrOEMHICTH 3€pHA. 3 OJJHOTO OOKY € moTpeda B po3poOili OiIbII
IHTEHCUBHMX TEXHOJIOTIH ISl TOKPAIICHHS €KOHOMIYHUX MMOKa3HUKIB BUPOIITYBAaHHSI,
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a 3 IHIIOTO — € HEOOXIAHICTh 30epeXeHHS POAIOYOCTI IPYHTIB YKpaiHM Ta TpH
OTpUMaHHI 0e3medHoi mpoaykKiii [2,3].

Kykypynza (Zea mays) € oJHI€I0 3 HAMBAKIUBILIINX CLIbCHKOTOCIIOAAPCHKUX
pPOCIINH, sIKa 3a CBOIMH OCOOJIMBOCTSIMH O10JIOT1YHOTO MOTEHIIaTy € HalOUIbII
BPO’KalHOIO 1 JIMIIE B OKPEMI POKM MOXE MOCTyHaTHCs MIICHHIl O3UMIN a 1HOMI 1
AYMEHIO 03uMoMYy. [Ipu 1ocTaTHIN KUTBKOCTI peCypciB Ta B yMOBaXxX 3pOILICHHS BOHA
3naTtHa (hOpMyBaTH HAMBUIIY 36pHOBY IPOIYKTUBHICTH [4-6].

CyuacHi riOpuauM KyKypyA3ud pI3HUX TpyH CTHUIJIOCTI MOXYTh MaTH II€BHI
MOp(]OJIOriyHI Ta 610JIOT14HI BIACTUBOCTI, a MOTEHUIATIbHY POJYKTUBHICTh KOXKHOTO
010TUIY MOXJIMBO OTPUMATH CaM€ 3a CTBOPEHHS CHPUSTIMBUX YMOB IUISI POCTY 1
PO3BUTKY pOCIMH TaKMX SK ONTHMajbHa arpoTexHika BHPOIINYyBaHHSI Ta
BUKOPHUCTAHHS MIPUPOJHO-KIIMATUYHUX pecypciB [7-9].

3rilHO 3HAX1IOK KyKypyA3a Oyna Bxke Bigoma e 3a 8-10 Tuc. pokiB A0 H.e.
Toni 1 pociuna Oyna maibke B 2-4 pa3ud MEHIIA 3a pO3MipaMH, aHIX ChOTOJIHI, a
JIOBKMHA KadaHa ToAl He nepeBullyBaia 4-5 cM. Bizomo, 110 Brepiie KyKypyasy SK
KyJbTYpy MOYaau OOpOOJSTH HA TEPUTOPIi CydacHOi MEKCHKHU, B MOJANBIIOMY K
BOHA CTaja OCHOBHOKIO XapyoOBOIO KYJbTYpPOIO Oaratbox IIMBUII3AIN BIPOJOBK
JEKIJTbKOX THUCSYOJITh IIJIEMEH Mals Ta alTeKiB, OJIbMEKCHKOI muBLII3amii Ta iH. [0
€Bpormm KynpTypa Oyna 3aBe3eHa B XVI cT., micis 4oro BOHA IIBHAKO HaOyia
PO3MOBCIO/IKEHHSI B KpaiHax 3axiAHOi €BpoIY, MOCTYIIOBO MOLIMPIOIOYUCH Jalli Ha
cxig — B [nmiro Ta Kurait [10-11].

CpOroiHi 110 KyJbTypy BUPOUIYIOTh B OaraTboX KpaiHax €Bponu Ta A3li, BOHa
MOCTIHO 3aiiMae JiaUpyroUl MO3ULIi B CBITOBOMY MacIilITall cepell IHIINX 36pHOBUX
KynapTyp. [lommpeHHs Kykypya3u B VYKpaiHi [MOYaao MIBHAKO 3pPOCTATH JIWIIE
Hanpukinii XIX cromitrsa. Bigomo, 1m0 B 1916 p. mioia nociBy KyKypya3u Ha 3€pHO
BXKe ckianana oiumeine 650 tuc. ra [12].

Ha gjomo VYkpainu sxoi mnpumamae Omnu3bko 3,1% 3araabHOCBITOBOTO
BUpoOHUIITBA KyKypy3u (30,9 MiH T). 3arajioMm cepeliHs YpOKalHICTh MO YKpaiHi
ckiaznae 6,3 1/ra, o OUIbIIe HIXK y TaKuX Kpaid sk bpasunis, Kurai.

Ha cphoroani cBiTOBUM JifiepoM MO BUPOOHUITBY 3epHa Kykypym3u € CIIA
(250-320 MaH TOHH 3epHa, a BPOXKAWHICTH ckiagae Buiie 10 T1/ra), 1mo BUPOOIISIE
TPETUHY BCHOTO BHUPOOHHUIITBA 3€pHA Ili€l KyJIbTypU.  3arajoM, OCHOBHHUMH
KpaiHaMU-BUPOOHUKAMU KYKYPYJ3U € 1HAYCTpiaJbHO PO3BUHYTI KpaiHU TakKl SK
CHLIA, ®panmis, Itamiga, a Takox KpaiHu, 10 JOBOJI JUHAMIYHO PO3BUBAIOTHCS —
Kurait, [ania, Pymynis, bpasumis [13].

Ha xapd4oBi misi BUKOPUCTOBYIOTH Taki MiJBUAU KYKYypyA3d — IIYKPOBY,
KPOXMAJIHCTY, PO3IyCHY, BOCKOMOAIOHY, a B YKpaiHi — KpEeMEHHUCTY Ta 3y0onoaiOHy.
B 3epni miei kynetypu Mmictateesa 65,0-70,0% syrneBoais, 9,0-12,0% 6inkis, 4,0-
8,0% »upiB, MiHEpaJIbHI COJI 1 BiTaMiHU. 3 HBOTO MOCTIHHO OTPUMYIOTH KpYILy,
OOpOITHO, TIIACTIBI, KOHCEPBH (I[yKpOBa KYKypy/l3a), €TUJIOBUM CIHUPT, MHUBO,
KpOXMaJlb, TJIIOKO3y Ta 1H.. MAaTKOBI CTOBNYMKU KBITKM BHUKOPUCTOBYIOTH B
MeauiuHi. 31 cTeden, JUCTS 1 KadaHiB BUPOOJIAIOTH JIIHOJEYM, Mallip, aKTHBOBaHE
BYT1JUISI, BICKO3Y, IITYYHY MPOOKY, IJIACTMACY Ta 1H. 3€pHO KYKYPY/A3HU € MIPEKPACHUM
KOPMOM, IO A0OpE 3aCBOIOETHCS TBAPUHAMH B MOAPIOHEHOMY W pO3MEIICHOMY BH/II.
Y 100 r 3epna mictutbes — 0,134 xopmoBoi oauHHUI Ta 7,8 T MEpPETPABHOrO
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npoTeiny. ¥ 1 Kr KyKypya3siHOi cojioMu MICTUThCs 0,37 KOpMOBHUX OJIUHMITL, a B 100
r po3menenux cTpuxHiB — 0,35 [14-15].

Metoauka jgociaigxkenb. 30Ha MpoBeACHHA JAociiymkeHb - [lomices.
Jlocmikenns nposoammics nporsrom 2020-22 pp. IpyHTH, Ha SKHX BHPOILYBaBCS
KYKypYZA3y pO3JI1ycHY — cipi JicoBi (BMicT rymycy — 1,82 %, pH — 6,9).

Cxema nociiny: pakrop A (Hopma BUCIBY), THC. mT./Ta : 1. 45,0 2. 50,0 3. 55,0,
daktop b (ymoOpennsi) : 1. 6e3 moOpuB (koHTpoJib), 2. NisPssKus, 3. NeoPeoKeo,
4. N75P75K7s. Bupomurysanu riopun TandyH.

PesynabTraT gociimkenb. Hamu BCTaHOBIIGHI MOKa3HUKU YPOXKAMHOCTI 3epHa
KYKYPYJ3H PO3JIYCHOI 3aJIEKHO Bl IOCTIKYBaHUX (DAKTOPIB.

Haiimennni moka3HUKW ypOKaHOCT1 BigMiueHi npu Hopwmi BuciBy 40,0 TuC.
mrT./ra (puc. 1)

45 Tnc 6e3 gobpus
(koHTpONL)

55 1mMc N75P75K75

55 1Mc N6OP60K60

45 Tnc N45P45K45.

45 Tuc N6OP60K60

45 1nc N75P75K75

55 1nc N45P45K45.

55 11c 6e3 gobpus
(koHTpONL)

50 TMc N75P75K75

50 Tuc 6e3 aobpus
(koHTpONL)

50 Tvc N45P45K45.

50 Tvc N6OP60K60

Puc. 1. Ypo:xkaiiHicTh 3epHa KYKYPY/A3H PO3JIyCHOI 32J1€KHO BiJl 10CTiKyBAHUX
(paxropis, cepeane 3a 2020-22 pp.

Ha BapianTi 6e3 q1o0OpuB ypokaifHicTh ckiana 2,44 1/ra. 3a BHECEHHs JHOOPHUB
MpUPICT ypoxkaro 301UIbIIyBaBcs 1 Ha BapiaHTi NysPssKus cknaB 0,54 1/ra, Ha BapiaHTi
NeoPsoKeo — 0,72 1/ra Ta 0,80 T/ra — Ha BapianTi N7sP75K7s.

ITo mipi 301abIIIEHHSI HOPMU BUCIBY YpOXKailHICTh 3pocTtaina. Tak, mpu BUCIBI 55
THUC MIT./Ta ypOXKaHICTh Ha KOHTpOJl ckiana 2,50 1/ra, a Ha yaoOpenux 3,16-3,51

T/Ta.
Haii0inp11i moka3HUKM YpPO’KaHOCTI BIJIMIYEHI HA BapiaHTI HOpMU BHCIBY 50
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TUC T./Ta 3a BHeCeHHs N75P75K7s — 3,59 1/ra, mo Ha 1,15 1/ra 6ible NOPIBHSHO 3
KOHTPOJIEM.

[Ipupict ypoxaro 3a iHIIMM BapiaHTIB yAoOpenHsa ckiaB 0,07 Ha KOHTpOJi Ta
0,74-1,03 T/ra — HA yIOOpEHUX JUITHKAX.

BcranoBiena BuCOTa pOCIMH KYKYpPYJ3H PO3IYCHOI MiJl yac (pa3u MOJIOYHOI
cTuriocti. BinMiueHa TeHaeHuis, o 31 301IbIIEHHSIM HOPM BHUCIBY 30UIblyBanacs
TaKOX BUCOTA TOCIBY (pucC. 2).

Ha BapianTi HOpMH BUCIBY 55 THC IIT/Ta Ha KOHTPOJII BUCOTa ckjana 155 cwm,
110 Ha 2-7 ¢M BHUILIE TOPIBHSIHO 3 IHIIMMH BapiaHTaMu HOPM BHCIBY.

158 160 163
158 160
155

= - B
i o S
E o 0 [Ta] \ o
= 2 = o . T _
E- L o = = u o S — .
O n < o N .
z § & =i s g 2 2 —
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— = P~ I o <t 0 n
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(=]
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Puc. 2. Bucora pociiuH KyKypy/a3H PO3JIyCHOI 32J1€5KHO BiJl 1OCTiIKYBaAHNX
(paxropis, cepeane 3a 2020-22 pp.

3a BHeceHHs NisPisKus Ta NgoPsoKeo BHCOTa 3a HOpMH BHCIBY 55 THC. cKjana
158 ta 160 cMm BigmoBigHO, TOAlI SK Ha BapiaHTi 45 Tuc mT./ra — 154 ta 157 cm
BIITIOBIIHO.

Haii611b1111 MOKa3HUKU BHCOTH BiaMiueHi 3a BHeceHHS N75P7sK75 158-163 cwm,
110 Ha 7-10 cM Bullle TOPIBHAHO 3 BapiaHTaMu 0€3 BHECEHHS JO0OPHB.

Hamu BcTaHOBJIEHI MOKa3HWKU 1HAWBIAYadbHOI MPOJYKTUBHOCTI KYKYpPY/I3H
poznycHoi. JliameTp KauaHa 1o Mipi 301IbIIEHHS 7103 JT0OpUB OyB TaKOX OUIBIINM,
OJIHAK PI3HUIIA y JllaMeTpax He rnepeBuiryBaiga 3 MM (Tadu. 1)

[lo wmipi 306inbmieHHss HOpM BuciBy Maca 1000 HaciHMH 3MEHIIyBaiacs.
HaiiGinpmmm 1ieii moka3Huk OyB Ha BapiaHTI HOpMH BUCIBY 45 Tuc mT./ra — 153 T Ha
BapianTax ynoopeHHs NgoPsoKeo Ta N75P7sK7s Onrak 3a paxyHOK O1bI101 KUTBKOCTI
POCIIMH Ha Ta caMe Ha BapiaHTaxX OUIBIIMX HOPM BHCIBY BiAMIYEHI Kpallll BapiaHTH
YpOXKAMHOCTI.

Hamu BcTaHOBJIEHI MOKa3HUKUA CTATUCTUYHOI 3aJICKHOCTI YpOXKAWHOCTI 3epHa
KYKYPYJI3H1 PO3JIyCHOI 3aJIKHO B1J MacH 3epHa B 1 kagani (puc 3.).
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Taoauusd 1. - [nauBinyaJbHAa NPOAYKTUBHICTD KYKYPY/A3H PO3JIyCHOI 32J1€2KHO
Bil ocaimkyBaHux (pakropis, cepenne 3a 2020-22 pp.

Hopwma BuciBy, V106 beHIs JloBxxruHa HMiametp | Maca 3epna | maca 1000
IIT./Ta #O0P KayaHa, CM | KayaHa, MM | 3 KauaHa, I | HACiHHUH, I
Oes nodpum |5 4 35 122,0 149
(KOHTPOJIb)
45 Tic NysP4sKys. 12,8 37 135,5 152
NeoPs0Kseo 13,1 37 137,4 153
N75P75K 75 13,3 38 140,9 153
Ocs nodpum |4y ¢ 37 114,1 147
(KOHTPOJIb)
50 THC NysP4sKys. 12,4 38 144,5 150
NesoPsoKseo 12,6 39 150,9 150
N75P75K s 13,0 39 156,1 151
Oes nobpus |y 5 34 125,0 145
(KOHTPOJIb)
55 Trc NisPasKys. 11,8 36 150,5 148
NesoPsoKseo 12,0 37 153,2 149
N75P75K 75 12,1 37 159,5 149

B pesynpraTi aHamizy MM BCTAHOBWJIM IO MDK IUMH TMOKAa3HUKaMHU ICHY€
CHJILHMI KOpensuiiauii 38'130K (r = 0,9483 r* = 0,8993).

[IpoBeneHmnii  perpeciiiHuii  aHami3 JO3BOJIAE CTBEPDKYBATH, MO  JJIS
MPUMHSATHOTO PiBHS TOYHOCTI MPOTHO3YBAaHHS MacH 3€pHa 3 KauaHa B 3aJI€KHOCTI Bij
JOBXKMHU Ta JilaMeTpa KayaHa KyKypyI3HU, MOXHa BHUKOPHUCTOBYBAaTH JIHINHY
(YHKIIIIO HACTYITHOTO BHUJLY:

F(x,x,)=a,+a,-x,+a, x,, (1)
Je: X, - IOBXHHA KauaHa KyKypyaA3H, CM; X, - IlaMeTp KauaHa KyKypyA3u, MM;

Ao, a1, Az — KOCQIIEHTH, K1 XapaKTEPU3YIOTh PIBEHb BIUIUBY (DAKTOPIB;

F(x,, x,) - GyHKUIS IBOX 3MIHHMX fKa XapaKTepu3ye€ Macy 3epHa 3 KadaHa
KYKYpYI3H 3aJI€KHO BiJ TOCIHIKYBaHUX (PaKTOPIB.

3a pesyibTaTaMu MPOBEJEHHS PETPECIHHOTO aHaI3y HAMHU BU3HAYEHO BEKTOP
xoedinienTiB 4 piBHAHHA perpecii (1)

a
A=|a, |, a,=-53.061,a, =—4.086,a, = 6.604. (2)
a,

BukopucroByroun 4uciioBl 3HaueHHsS Koe(imieHTiB (2), MOXKHa 3ammucaTh
PIBHSIHHS perpecii B KIHIIEBOMY BUTJISI:

F(x,, x,)=—53.061—4.086-x, +6.604 - x, (3)
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y = -0,6482+0,0266*x

3,8

3,6

3,4

, T/ra

3,2

3,0

YpOXarHiCTb 3epHa

2,8

2,6

24

2,2

110

130

140

150

Maca 3epHa 3 1 kayaHa, r

160

170

Puc. 3. KopeasiiiiiHa 3a/1e2KHICTh YPO:KANHOCTI 3¢pHA KYKYPYA3H PO3JIYCHOI
3aJ1e5KHO BiJ Macu 3epHa B 1 kayaHi,

7ie Y — ypOKalHICTh 3epHa 1 kadaHi; X — Maca 3epHa 1 kauaHi, T.

AHanizytouu (3), MOXKHA 3a3HAUYUTH, 10 OLIBII CYTTEBUM (paKTOPOM BILJIMBY Ha
Macy 3epHa € JiaMeTp KauaHa KyKypy/a3H.
Hamu pospaxoBana Ta moOynoBaHa MaTpWIld MacH 3€pHa KadaHa KyKypyA3u

3QJIEKHO BiJ TOCTIKYBaHUX (DakTopiB (puc. 4, 5).

JloBxkuHa 0 1 2 3 4 5 6 7 8 9
KayaHa. cM | | 0| 11.004| 12.755| 13.469 | 13.131| 11.274| 13.966| 11.027| 12.805| 12.352| 13.35
HiameTp 0 1 2 3 4 5 6 7 8 9
KauaHa, MM | | 0| 32.32| 34.204| 32.09| 33.648| 31.768| 31.429| 36.38| 31.995| 30.685| 36.239

0 1 2 3 4 5 6 7 8 9
0| 115.426| 127.867 | 113.905| 124.196| 111.78| 109.542| 142.24| 113.28| 104.627| 141.305
1|108.271|120.712| 106.75| 117.041| 104.624 | 102.387| 135.084 | 106.125| 97.471| 134.15
2 | 105.355| 117.797| 103.834( 114.126| 101.709| 99.472( 132.169| 103.21| 94.556| 131.235
Maca 3|106.733| 119.174| 105.211( 115.503 | 103.086 | 100.849 | 133.546| 104.587| 95.933| 132.612
3epHa 3 4| 114.321| 126.762 112.8]123.091 | 110.675| 108.437( 141.135| 112.175| 103.522 140.2
KadaHa, T 5| 103.325| 115.766 | 101.804( 112.095| 99.678| 97.441|130.138| 101.179| 92.526| 129.204
’ 6| 115.332| 127.773| 113.811| 124.102 | 111.686 | 109.448 | 142.146 | 113.186 | 104.533 | 141.212
7 | 108.065| 120.506 | 106.544( 116.835| 104.419| 102.181 | 134.879| 105.92| 97.266| 133.945
8| 109.916| 122.357| 108.395| 118.686| 106.27| 104.032| 136.73| 107.77| 99.117|135.795
9| 105.84|118.281| 104.319| 114.61| 102.194| 99.956| 132.654| 103.694 | '55.041| 131.719

Puc.4. Marpuus po3paxyHKy MacHu 3epHa sl Pi3HUX 3HAYEHb I0B:KUHA
KavyaHa KyKYpy/a3H i Horo aiamerpa
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Puc.5. Bizyanizanis MaTpuuni po3paxyHKy Macu 3epHa Uil Pi3HMX 3HAY€Hb
AOBKHHH Ka4aHa KyKypYy/I3H i Horo aiamerpa

BucHoBok.

Jlns oxepkaHHS 3epHA KYKYpPyJ3W PO3IYyCHOI Ha piBHI 3,59 T/ra B ymoBax
[Tomiccs pekoMeHIyeMO BHUCIBaTH TiOpH KYKypya3u posiycHoi TaidyH 3 HOpMOIO
BHCiBY 50 THC 1IT/Ta 32 BHECEHHS MIHEpaJIbHUX JOOpUB y HOpMI N7sP75K7s
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Abstract. The paper presents the results of studies determining the grain productivity of corn
depending on fertilizer and seeding rate.

In the version without fertilizers, the yield was 2,44 t/ha. For fertilization, the yield increase
increased on the NysP4sKys variant amounted to 0,54 t/ha, on the NesoPsoKeso variant — 0,72 t/ha and
0,80 t/ha — on the N75P75K7s variant.

As the seeding rate increased, the yield increased. Thus, when sowing 55 thousand pcs/ha, the
yield on the control was 2,50 t/ha, and on fertilized 3,16-3,51 t/ha.

The highest yields were noted on the variant of the seeding rate of 50 thousand pcs/ha for the
application of N75P75K7s5 — 3,59 t/ha, which is 1,15 t/ha more compared to the control.

On the variant of the seeding rate of 55 thousand pcs/ha at the control, the height was 155
cm, which is 2-7 cm higher compared to other variants of seeding rates. When applying NsPssKys
and NsoPsoKso, the height at seeding rates is 55 thousand km. was 158 and 160 cm, respectively,
while on the variant 45 thousand pieces / ha - 154 and 157 cm, respectively.
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As seeding rates increased, the mass of 1000 seeds decreased. This indicator was highest on
the seeding rate variant of 45 thousand pcs/ha — 153 g on fertilizer variants NsoPsoKso and
N75P75K7s.

Keywords : corn, grain, fertilizers, seeding rate, height

ISSN 2567-5273 137 www.moderntechno.de



Modern engineering and innovative technologies Issue 28 / Part 1 ﬁ \

http://www.moderntechno.de/index.php/meit/article/view/meit28-01-025
DOI: 10.30890/2567-5273.2023-28-01-025

YK 546.185 : 542.91
NEW DATA REGARDING THE CONDITIONS FOR THE SYNTHESIS OF
SOLID SOLUTIONS OF PHOSPHATE HYDRATES WITH THE MAXIMUM

AREA OF HOMOGENEITY
HOBI TAHI TIPO YMOBU CUHTE3Y TBEPAUX PO3YUHIB 'l IPATOBAHHUX
DOCDPATIB 3 MAKCUMAJIBHOIO OBJIACTIO TOMOT'EHHOCTI
Antraptseva N.M. / Aurpanuesa H.M.
d.c.s., prof. / 0.x.H., npog.
ORCID: 0000-0002-5661-6133
Tereshchenko J.A. / Tepemenko F0.0.
student / cmyoenmka
National University of Life and Environmental Sciences of Ukraine,
Kyiv, Geroev Oboronu, 15
Hayionanvnuii ynisepcumem 6iopecypcie i npupoookopucmyseanus Yxkpainu,
Kuis, I'epoie Oboponu, 15, 03041
Zhitnetskyi 1.V. / dKutHenbkuii I.B.
c.t.s., as.prof. / k.m.H., 0oy.
ORCID: 0009-0006-3029-7281
Bila G.N. / Bina I'.M.
c.c.s., as.prof. / K.x.H., 0oy.
National University of Food Technologies, Kyiv, Volodymyrska str., 68, 01601
Hayionanvnuii ynisepcumem xapuoeux mexuonoeiu, Kuis, Borooumupcoka, 68, 01601

Anomauin. Busnaueno ymosu 00epicants meepooco po3uuHy iopamosanux YuHKy i MacHiio
docghamis 3acanvroi hopmynu ZnzMg(PO4)2-4H20 3 makcumanoHow 061acmio 20MO2eHHOCH,
axka cmanosums 0<x<1.00. [ocniodceno e6niug pizHUX 0cad’cysawié Ha nposs i30MOPHHUX
Mmooicnueocmeii kamionie Zn’* i Mg?* nio uac cninbrno2o ocadscents 3 60OHUX pO3UUHIE ix conell y
su2ns0i ciopamosanux gocghamis. 3’scosano, w0 ymosamu 0CadN’CeHHs, AKi GNIUBAIOMb HA 3MIHU
obnacmi eomoceHHOCmI 2I0paAmMoBaHux mMeepoux po3uuHie € 3HauenHamu pH cepedosuwa i
memnepamypa. [lokazano, wo nysxcuuti ocadxcysau (Na3POy), powuproe obracmi 20M02eHHOCMI
2I0pamosanux meepoux po3uuHie, aie 3HaAuHo (6 2—3 pazu) 30ibULYE MPUBATICMb OOCACHEHHS
pisnosacu. QOcaoocysaui (NHi):HPO4, Na>HPO4, cymiww Na:HPOy i Na3POy crxopouyroms
mpusanicms Kpucmanizayii, 0aroms MONCIUBICMb Oilbul 4imKo 3aghikcysamu Mmedici YmeopeHHs.
meepoux po3duHis, aie Cmyniib 3aMilyeHHs: KamioHie 8 cmpykmypi ¢ocpamy-wampuyi y pasi ix
suxopucmanui  38yscyemscs. Teepouit pozuun 3azanvHoi  Gopmyau  ZnzMg(POg4)2-4H20 3
MAKCUMAIbHUM 3HAYeHHAM ooOnacmi comozennocmi (0<x<1.00) ymeopioembcs y pasi chiibHO2O
ocaoxcenna Zn’t i Mg®* pozuunom cxnady NazPOq

Kniouogi cnoea: ciopamosani ¢hocpamu, meepouii po3uut, o6aacmi 20MO2eHHOCI, YMOBU
0CAOIHCEHHS.

Beryn

OcTtaHHiM YacoM TBEpJl PO3UYMHU TrifpaToBaHuX (ocaTiB IBOBATCHTHUX
METaJIIB, 3aBIJKA MOXKJIMBOCTI 3MIHIOBATH CKJaJ 1, BIJAIIOBIJHO, BJIACTHBOCTI BCE
qacTillle BUKOPUCTOBYIOTH JIJIsl CTBOPEHHS Ha iX OCHOBI PI3HOMAHITHHUX Cy4YaCHUX
HEOpPraHiYHUX MaTepialliB: KaTaji3aTopiB OPraHIYHOTO CHHTE3Y, aHTHKOPO3IHHUX
MIrMEHTIB, TepModochaTHUX JEKOPATUBHUX MOKPHUTTIB, 1HT1061TOPIB KOPO3ii To1Io [1-
3]. TexHI4HO LIHHI BIACTUBOCTI TBEPJMX PO3UYMHIB TUM BHUIIl, UM LIKPII iX 001acTI
TOMOTE€HHOCTI, TOOTO 3/JaTHICTh 3MIHIOBaTH KaTIOHHUH CKJIaJl B IIUPOKUX MEXKAX.
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Opnnak, cUCTeMaTHU4HI JOCIIPKEHHsI BIUIMBY YMOB OJIEp)KaHHS Ha 00J1acTi
TOMOTEHHOCTI TBEpAUX PO3UYUHIB rifjpaToBaHuX (pocdaTiB IBOBAJCHTHUX METANIB Y
JiTepaTypi BIACYTHI

Mera nanoi po6OTH — Ha MPUKIAI TBEPAOTO PO3UMHY TiAPATOBAHUX ITUHKY 1
MarHito ¢ocdariB BABYUTH BIIUB YMOB OCA)KEHHsI Ha 00J1aCTi HOr0 TOMOTE€HHOCTI.

MeToauka eKCriepuMeHTy

JlocipkeHHsT YMOB YTBOPEHHsSI TBEPAOrO PO3UMHY TifparoBaHuX (ocdaTiB
IIMHKY 1 Mar"ilo 3 MaKCHUMaJbHOIO OOJIACTIO TOMOTE€HHOCTI Ha OCHOBi (ocdarty-
marpuni Zn3(PO,), 4H,O BUKOHYBaIM CHIIBHUM OCAIKEHHAM KaTioHiB Zn?' i Mg?",
BUKOPUCTOBYIOUM SIK TOMOT'€HHY, TaK 1 FT€TEPOreHHY B3a€MOIII.

YMOBHM CHUIBHOTO OCAQKEHHS OOWpaaud Ha IMiJACTaBl JaHUX, BIAOMHX IS
iHauBiAyanbHUX ¢GocdartiB MUHKY — Zn3(PO4),'4H,0 1 maraito — Mg3(PO4),"8H,0.\,
JlomaTkoBO  MpPOBOAMIIM  Cepii  JOCHIIB 3 yTOYHEHHS YMOB OTpPHUMAHHS
IHAMBIAyadbHUX cepenHixX (ocdaTiB CTOCOBHO KOXKHOTO 13 CHOCOOIB CHHTE3Y
TBEPAMX PO3YMHIB Ha X OCHOBI.

AHami3 OTpUMaHUX PE3yJIbTATIB MOKAa3aB, 10 OJHUM 3 OCHOBHUX IapaMeTpiB,
SK1 BU3HAYAIOTh CKi1asl GocdaTis, 110 YTBOPIOIOTHCS, 1 TPOLIECH, K1 CYITPOBOIKYIOTh
dbopMyBaHHS X KpPUCTAIIYHUX CTPYKTyp, € CKIag ocamkyBada. OCKUTbKA
1HAUBITyanbHI cepenHl hochatu ocamkyroThes mpu pisHUX 3HadueHHsXx pH (Big 4,9-
6,5 nnst Zn3(PO4)2"4H,O no 7.0-9.0 o Mgs(POs),'8H,0), nnisg cTBOpeHHS YMOB
CITLILHOTO OCa/KEHHs KaTioHiB Zn?" i Mg?" y surnani cepennix ¢ocdaris B gkocTi
oca/pKyBaya BHUKOPHUCTOBYBAJIM BOJHI po3uuHU (docdaTiB pi3HOI MpOTOHI3ALI].
Takumu ocamkyBadamMu Oyiau BojaHiI po3uuHu TiaporeHdocdatie (NH4),HPOy,
Na,HPOy4, cymimi Na,HPOs 1 Na3POs, B3sTI B pI3HUX CIIBBIIHOIIEHHSX, a00
Naz;PO4. Bonun no3possnu BapitoBatu pH ocamxenns B mexax 4.0-4.5, 4.2-5.5, 6.5—
7.5, 8.0-9.0 BiaMOBiAHO, CTBOPIOIOYH, TUM CaMHUM, YMOBH JUIsl OCaJKeHHS (ocdaTiB
KOHKPETHOTO aHiOHHOTo CcKiamy. KpiM TOro, npoBoaniu CrijibHe ocajkeHHs Zn" i
Mg** nipu dikcoBanux 3Ha4eHHAX pH, BCTAaHOBJIEHHMX I1ijl Yac MONUIYKOBUX JOCII/IiB.

Buxopucranass B SKOCTI BHXIJHUX COJEH BOAHUX PO3YUHIB XJIOPHIIB,
cynbdatiB ab0 HITpaTiB HE BHOCWIO MPHUHIIUMIIOBUX BIAMIHHOCTEH HI Ha XIMI3M
MIPOIIECIB OCAKEHHS, Hi 0 CKJIaay TBepoi asm.

J1J1st BCTAaHOBJICHHS KUIBKICHOTO CITIBBITHOIIICHHS M1 PO3YMHAMH OCaJKyBaya i
coJieH, AIK1 MICTSTh KaTiOHH, L0 OCaIXyIOThes (n = P/ZM), Oy0 BUKOHAHO OKpEMY
cepito JOCHIAIB, B sIKiil 3HaYeHHs 7 3MiHIOBaJIM B Mexkax Bija 0,5 go 3,0. Ha miacrabi
OTPMMAHUX JAHUX JJIs CHHTE3y TBEPAOro pO3UMHYy cepenHix (ocdariB TUHKY 1
MarHito 0yJii 00paHi CTEXIOMETPUYHO HEOOX1IHI KITLKOCTI ocamkyBaya (n = 0,67).

TpuBanicTb CHHTE3y TBEPAOIO PO3YMHY BU3HAYAIM B OKpPEMIH cepii AOCTIAIB, A€
Ha MIACTaBl XIMIYHOTO 1 PEHTreHO(a30BOro0 aHaji31B BCTAHOBIIOBAIU 3aJIEKHICTb
CKJIaAy TBEpAOi a3y, CTyNEHA 11 KPHUCTAIIYHOCTI BiJ TPUBAJIOCTI KOHTAKTY 3
MaTOYHHM DPO3YMHOM. TeMIlepaTypHUN PEXUM TMPOIECY, KOHIICHTpAIlli BUXITHUX
PO3YHMHIB, MBHAKICTh 1 YEProBICTh IMOJayil X B peakiMHUN MOCY]l BCTaHOBIIIOBAIN
EKCIIEPUMEHTAIFHUM IUISTXOM, BpPAaXOBYIOYM KIJIACUYHI TNPUHAOMHU  OJCp>KaHHSA
KPUCTATIYHHUX OCaJIIB.

Ha mingcraBi BUIICeHABEICHUX €KCTICPHUMEHTAIbHO BCTAHOBIICHUX JAHUX CITLJIBHE
oCa/DKeHHs KaTioHiB Zn*" i Mg?" suilichioBanu npu 25-75°C 3 BUKOPHMCTaHHSAM
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pi3Hux ocakyBauiB: Na,HPO,, cymimi Na,HPOs 1 NazPOs, NazPOy4. 1le nozBosnsio
y KO)KHOMY KOHKPETHOMY BUTAJKYy MATPUMYBATH MEeBHE 3Ha4eHHS pH peakiiiHol
cymimi. CHiBBiIHOIIEHHS B CKJIajAi BHXIZHMX po3uuHiB n = P/YZn*", Mg*
nigTpuMyBanu piBHUM 0,67 — cTeXiOMETPUYHO HEOOXITHE AJIi YTBOPEHHS CEpeaHIX
docdari nBoBanenTHHX MeTaniB. CriBBigHOIEHH KaTioHiB K=Zn>"/Mg*" (MonbHe)
BapitoBanu B Mexax 10.0-0.1. Konnenrparmito po3unHiB 3MIHIOBAJIM B I1HTEpBal
0.05-0.25 mounb/n, Temmeparypy ¢ikcyBaiau B mexax 2575 °C.

XIMIYHUM aHaNI30M y CKJIaJll 0caay 1 MAaTOYHUX PO3YMHIB BU3HAUAIU BMICT
dbochopy BaroBuM XiHOJIHMONIOJATHUM METOJOM, IMHKY 1 MarHioo —
KOMITJIEKCOHOMETPUYHUM TUTpyBaHHSIM. [aeHTudikaiio ¢ocdaTiB BUKOHYBAIA 32
nornomoroto pentrenodazoporo (JPOH-4M, Cu Ka) 1 14 cnekTpockomigyHOTO
(ciextpometp Nexus-470, nianmazon gacror 400-4000 cm™!, npecysanns 0.05% wmac.
(hikCcOBaHOT HABAYKKM B MaTPUIIIO KaJlik0 OpOMiTy) METOIIB aHAITI3y.

Pe3yabTaTn Ta iX 00roBOpeHHs

Amnaniz matounux posuuHiB cuctemu ZnCl,—MgCl,-Na,HPO,~H,O (25 °C),
MOKa3aB, 10 KOXKHA KpHBa 3AJMIIKOBUX KOHIEHTpAIill (PUCYHOK) CKIIAJA€eThCS 3
IBOX TiMOK 3 rpaHudHol0 TO4YKolo 40 mon.% ZnCl, (K=Zn/Mg=0.67). OcKuIbKH
3HAYEHHS 3aJUIIKOBUX KOHLIEHTPALId XapaKTepU3ylOTh PO3YHMHHICTh PIBHOBAXXHOTO
Ocajly, TO NEPErMHU Ha KPUBUX C** BKa3zyloTh Ha 3MiHY HOro (ha30BOTO CKIaudy.
Po3paxoBani Ha miactasi ganux C** ckianu TBepaux ¢a3 XxapakTepu3yrTh 00JIacTh
0<K<0.67 sx oOjacTh OCAQPKCHHS MEXaHIYHOI CyMIIll TiAPOT€H- 1 CEePEeIHBHOTrO
docdary. BimHOCHA KUIBKICTH OCTAaHHBOTO, BHXOJA4YW 13 3HaUeHb n;=P/X7Zn,Mg B
ocai, 301bmryeThes 31 3MiHo0 K Big 0 g0 0.67. BHacninok nporo BMmict docdopy i
BUIBHUX WOHIB ['iAporeHy B po34nHi 301JIbIITY€THCS.

10

C*™*.10°, momb/n

0

1 1 1 1 1 1 1 1 1 1 ']
| 0,10 0,20I 0,33 0,50 O’|67 1,0 1i5 20 30 | 5,0 10,0 | K
0 20 40 60 80 100 mom.% ZnC12

Pucynok — 3anumkosi konuenTpanii B cucreMi ZnCl-MgCl-Na;HPO4-H>O
npu 25°C, C°=0,2 moab/a (1 -P,2-Mg,3 —-7Zn, 4 - pH)
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3a ymoB K>0,67 xonnentpaiis dochopy cTabim3yeThCs, CHIBBIAHOIICHHS 71/
HaOyBae 3HAYCHHS OJU3BKOTO JI0 PO3pPaxyHKOBOTO sl cepenHix Qocdaris, mo
CBIJUUTH PO HAABHICTH B ocaji ofHiei (a3u — cepenHboro ocdary. Anam3 mi€i
¢da3u cBIIYUTH NPO OJHOYACHY NMPUCYTHICTh HUHKY 1 MarHito, BMICT SIKUX KOPEJIOE 31
CKJIaZIOM BHUXIIHUX po3uuHiB. [neHTudikamis 1ux QocdariB, BUKOHaAHA 3a
pesyibTaTamMu peHTrenodazoBoro i [Y cmekTpocKOmuYHOTO aHami3iB, BKa3zye Ha
YTBOPEHHSI T1APATOBAHOTO TBEPJOTO PO3UMHY 3aMIIMIEHHS 31 CTPYKTypor docdary-
ManI/IIIi — Zl’l3(PO4)2'4H20.

V npyriii cepii mocmigiB ocamkenHs Zn*t i Mgt spiiicaioBanu mpu 75 °C.
AHani3 tBepAoi (a3, 1Mo ocaKyeThes 3a MUX yMOB y cuctemax ZnSOs;—MgSOs—
Na,HPO4 (a6o cymim Na,HPO4 1 Na;PO4) — H,O, cBiguuth mpo Te, 110 Bapirouu
CKJIaJl BUXITHUX PEarceHTIB Ta YMOBH iX B3a€MO/Iii MO>KHA OTPUMATH TBEPAUNA PO3UHH
UHKY 1 MarHito ¢ocdariB 3aranbHoi dopmynn Znz Mgy (POs),-4H,0, ob6nacti
TOMOTEHHOCTI SIKOTO 3MIHIOIOTHCSl 3aJI€KHO BiJ 3HadeHHs pH peakuiiiHoi cywminn
(Tabmuts).

Ta6auus - Biuiue yMOB ocasKeHHs1 Ha 00J1aCTi TOMOT€HHOCTi TBEPA0Oro po3YMHY
Zn3xMgx(POs),-4H,0 (n = P/Y Zn**, Mg?" = 0,67; 75 °C)

K=Zn/Mg, pH XiMiYHUN CKIaL ®da30BUl CKIIA]
MOJIBHE | Ocajl- | p_ o Mg, % | Zn, % | n K, (3a pesynpTaTamMu P(PA ta [4
JKEHHS CIIEKTPOCKOTIT)
OcamxyBay — Na,HPO4

0,00 5,70 117,63 | 14,10 — 0,98 | 0,00 | MgHPO4 3H,0

0,10 5,14 11733 1290 | 6,02 [0,90| 0,17 | Cymimu MgHPO43H,0 1
0,50 | 4,34 |15,78] 5,90 | 30,46 |0,72] 1,93 | Zny4sMgos4(PO4),4H,0
0.67 | 4,14 [1413] 2,91 | 36,04 |0,68| 4,59 | Zny4sMegos4(PO,)-4H.0
1,00 | 2,75 | 13,70 1,52 | 38,80 | 0,67 | 9,30 | Zns7:Mgp9(PO4)4H,0
3,00 2,36 14,17 0,80 42,41 0,67 19,00 angsMg015(PO4)24H20
10,00 2,29 14,08 0,53 43,20 0,66 32,10 an,gzMg(),og(PO4)2'4H20

OcamxyBay — Na,HPO, : Na;PO4 = 2:1
0,50 5,70 115,52 7,72 | 26,50 | 0,69 | 1,28 | Cymimnt MgHPO,43H,0 1
0,67 5,58 |15,15| 6,31 | 28,61 | 0,70 | 1,68 | Zny30Mgo70(PO4),"4H,O
1,00 | 5,56 |14,52] 4,04 | 3532 0,67 ] 3,30 | Zn30Mgo70(PO4)4H,0
2,00 3 ,90 13 ,85 1 ,22 40,54 0,66 12,20 Zn2,77Mg0,23(PO4)2'4H20
3 ,00 3 ,20 14,00 0,63 42,42 0,67 26,26 an,ggMg(),ll(PO4)2'4H20
5,00 3,05 14,21 0,30 44,53 0,66 55,10 Zn2,95Mg0,05(PO4)2'4H20
OcamxyBay — Na;POy

0,00 9,10 [15,21] 17,91 0,0 0,0 | 0,0 | Mgs(PO4),"8H,0

0,01 9,10 | 15,08 | 17,04 1,16 |0,67| 0,12 | MexaHiuyHa CyMmiII

0,50 9,10 [15,00] 11,82 | 16,20 | 0,66 | 0,51 | Mg3(PO4),'8H,O 1
1,00 8,80 | 14,81 | 8,83 | 23,63 | 0,67 | 1,00 | ZnoMg(PO,),"4H,O

2,00 8,61 [1500| 594 | 31,84 | 0,67 | 2,01 | ZnoMg(PQO,),4H,0

300 | 843 [1431] 4,10 | 34,71 0,66 | 3,10 | Zny»sMgg73(PO,)-4H,0
10,00 | 8,12 |13,50| 1,33 | 40,10 | 0,65 11,00 | Zns7sMgg.5(PO4)>'4H,0

Asmopcovka po3pobka
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Pe3ynbTatv KOMIUIEKCHOTO aHajizy TBepaoi (a3u, IO YTBOPIOEThCA Yy pasi
BUKOPUCTAHHS OCaJXKyBadiB PI3HOTO CKJIaay, MOAaHO B TaOmmi. Tam ke HaBeIeHO
3HaueHHs pH piBHOBaXHUX MAaTOYHUX PO3ZUYHHIB.

3rigHO OJIep’KaHUM JITaHUM, Y pa3l 3aCTOCYBaHHS B SKOCTI OCaKyBadya BOJHOTO
po3unHy Na,HPO, (3a6e3neuye pH ocamxennst B mexax 2.29-4.15) yTBOPIOIOTHCS
dochartu, ckman AKUX 3aJEKHO BiJ BMICTY KaTIOHIB y BHUXIIHHMX pPO3YMHAX,
3MIHIOETBCSI TaK: 3a BIJCYTHOCTI y BHUXIAHMX po3unHax HHUHKY (K=0) ocamxyetbcs
docdar, 3HadeHHS BigHOMICHHS N;=P/(Zn+Mg) mjig SKOro NpakTHYHO BiATIOBimae
po3paxyHKoBOMY s rigporeHdocdaris (n;=1.00). Moro pentrenomerpuuni i 14
CIIEKTPOCKOMIYHI XapaKTePUCTHUKUA AaHAJIOTIYHI BIAOMUM JUIsl  1HIWBIAYaJIBHOTO

V pasi ocamxenns docdari 3a ymos 0<K=Zn*>"/Mg?'<0.50 3HaueHHs n; y
TBepAi (a3l 3MEHIIYEThCS, HAOIMKAIOUKMCH JI0 PO3PAXyHKOBOTO ISl CEpPEeIIHIX
docdariB (n;=0,67). Lleit mporec cynmpoBOKY€EThCS 3HIKSHHSM pH po3unHiB 3 5.14
10 4.34, 1m0 CBIIYXTH MPO 3MEHIICHHS B CKJIAJl Ocaay 4acTku rigporeHdocdary. Ha
pentredorpamax ¢ocdariB, orpumanux npu 0<K<0.50, mpucyti audpakimiitai
BimoOpaxkeHHs nBox (a3: MgHPO4-3H,0O 1 HOBO1 dasu crpykrypu Zn3(PO4),-4H,0,
KUIBKICTB SIKO1 30Ty €ThCS 31 30UbIIeHHIM K.

3a ocamkenns npu pH 4.14-2.29 (3mauenns K 3MiHIOETBCS B MexKax
0.67<K<10.00) BimHomeHHs n; y TBepaid (a3i mae mocriitHe 3HadeHHS (n;=0,67),
XapaKTepu3yruu YTBOpeHHs cepenHix ¢ocdariB. Ha pentrenorpamax i [4 cnektpax
y ckiaml 1mux ¢ocdariB 4iTKO (GIKCYEThCS TUIBKM OJHA a3a 31 CTPYKTYPOIO
Zn3(POy4),-4H,0. Jlani XiMI4YHOTO aHaIi3y CBiIUaTh MPO OJHOYACHY MPHUCYTHICTh Y
dbocdarax MHKY 1 MarHiro, IPUIOMY MarHii IPUCYTHIN y KIJIBKOCTSX, 110 aJ€KBATHO
KOMIIEHCYIOTh HecTady IMHKY B CKJIaal cepeanboro d¢ocdary. lLle mo3Bosse
CTBEPJIKYyBaTHU TPO 130MOp¢HE BXO/KEHHS MarHiio B cTpykTypy Zni(POs),-4H,0 1
YTBOPEHHSI OOMEKEHOTO TBEPAOT0 PO3ZYMHY 3aMIIECHHS, HACHYCHUM CKJIaJ0M SKOTO
€ (I)OC(baT Zn2,46Mgo,54(PO4)2-4H20.

VY pa3i BUKOpUCTAHHS B SIKOCTI OCajpKyBada cyMimni BOAHUX po3unHiB Na,HPOy
1 NazPOy, B3aTHX Y MOSMBHOMY BimHOIMIeHH] 2:1, pH MaTto4HMX pOo34nHIB 3MIHIOETHCS
B Mexax 5.77-3.05 (tabmums). 3a mux ymoB ocamkenass MgHPO,4-3H,O y Burmsmi
1HAUBITyanbHOI (ha3u He BimOyBaeThes. Bin mpucytHid npu 0.33<K<0.67 y cknami
MEXaHIYHOI CyMIIIi 3 TBEPAUM PO3YUHOM Ha OCHOBI Zn3(PO4),-4H,0.

32 ymoB 5.56-3.05 1 1.00<K<5.00 ocamxyroThcsi cepenni (ocdaru
imeHTu(dikoBaHl SK TBEPAUM PO3YMH 3aMillleHHA 3arajibHoi (QopMmynu Znjz.
Mgx(PO4),-4H,0, 06acti romoreHHOCT1 koro ctaHoBIATh 0<x<0.70. HacuueHum
TBEPJAUM PO3UMHOM € ocdat cknany Zn, 30Mgo 70(PO4)2-4H,0.

CninbHe OcapkeHHs KaTioHiB Zn’'i Mg?" BOJHMM pO3YMHOM, IO Ma€ OiabuI
nyxHe cepenoBuie (NazPO4 symormtoe pH 8.12-9.10) 3a0e3neuye yTBOpeHHS MpU
2.00<K<10.00 docdari, imeHTH(HIKOBAHUX SK TBEPAUN PO3UYMH 3aMIIICHHS ITUHKY-
MarHiro (docdaTiB 3 MaKCUMaJbHO MOJKJIMBOIO OO0JACTIO TOMOISHHOCTI, sKa
cranoBUTh 0<x<1.00. Ckyiaq HAaCHYEHOTrO TBEPAOrO PO3UHMHY BIAMOBIAaE (Gopmyii
Zny Mg o(PO4),-4H,0 (Tabmuris).
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OTxe, TBEpAUM PO3YMH 3aMillleHHs 3araabHol popmynu Zn;  Mgy(PO4),-4H,0 3
MaKCUMaJIbHUM 3HadeHHSIM 00jacTi romoreHHOCTI (0<x<1.00) yTBOproeTbcs y pasi
CIJILHOTO ocakeHHs Zn" i Mg2+ BOJHUM po34yMHOM NazPOy.

BucHoBxu

BusnaueHo yMOBU oOjiepXaHHS TBEpPAOTO PO3YMHY TiJI[paTOBAaHUX LIMHKY 1
MarHiro ¢docdatiB 3aranbHOi dopmyin Zn3  Mgi(PO4),-4H,O 3 MakcumaibHOIO
00J1aCTIO TOMOT'€HHOCTI, sska ctaHOoBUTh 0<x<1.00.

JlociKeHo BIUIMB PIi3HUX OCAKyBadiB Ha MPOSB 130MOPHHUX MOKIMBOCTEH
karioHiB Zn*" i Mg*" mig 4ac CHibHOrO OCaKEHHs 3 BOJHMX PO3YMHIB iX COJIEH y
BUIJISAJI CEPEHIX TiApaToBaHuX (ocdaTiB

3’sicoBaHO, 110 00JacTi TOMOT€HHOCTI TiApaTOBaHUX TBEPAUX PO3UYUHIB
BU3HAYAIOTHCSA YMOBAMHU OcaJiKeHHA. B mepury depry 3nauennsimu pH cepenosuina i
TeMmrepaTypHo. BIIMB muxX mapamMeTpiB Ha KOHKPETHI TBEPJl PO3YMHU PI3HUM.
VYHiBepcalbHUNA OCaJKyBau JJIi OTPUMAHHS TBEPJIUX PO3UYMHIB PI3HOTO CKIAIY
BiicyTHIH. Koxen 3 ocamkyBauiB — Na,HPO4, NazPOs, cymimn Na,HPO4 1 NazPOy y
pi3Hux croiBBigHOEHHAX, (NH4),HPO4 Mae cBoi nmepeBaru i HeJI0MIKHY.

[Tokazano, mo myxuuit ocamkysad (Na;POy), posmuproe 061acTi TOMOTEHHOCTI
TiApaToOBaHUX TBEPAUX PO3YMHIB, ajie 3HAYHO (B 2—3 pas3u) 30UIbIIyE TPUBATICTH
nocsiriennst piBHoBaru. OcamkyBadi (NH4),HPO4, Na,HPO4, cymim Na,HPOjs i
Na3;PO4 ckopouyroTh TPUBAIICTh KpHCTATI3allli, JAIOTh MOMJIUBICTH OUTBII YITKO
3aikCyBaTH MEX1 yTBOPECHHS TBEPANX PO3UUHIB, alie CTYIIHb 3aMIINEHHS KaTIOHIB B
CTPYKTYp1 ocdaTy-MaTpulll y pasi iXx BUKOPUCTAHHI 3BYKY€ETHCSI.
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Abstract. The conditions for obtaining a solid solution of hydrated zinc and magnesium
phosphates of the general formula Zn3..Mgx(PO4)2-4H>0 with the maximum range of homogeneity,
which is 0<x<1.00, have been determined. The influence of various precipitants on the
manifestation of isomorphic capabilities of Zn*" and Mg’" cations during co-precipitation from
aqueous solutions of their salts in the form of hydrated phosphates was studied. It was found that
the deposition conditions that affect changes in the homogeneity region of hydrated solid solutions
are pH values of the environment and temperature. It is shown that the alkaline precipitant
(Na3POy) expands the areas of homogeneity of hydrated solid solutions, but significantly (by 2—3
times) increases the duration of reaching equilibrium. Precipitants (NH4):HPO4, Na:HPO,, a
mixture of Na:HPO4 and Nas3POy shorten the duration of crystallization, make it possible to more
clearly fix the boundaries of the formation of solid solutions, but the degree of substitution of
cations in the phosphate-matrix structure in the case of their use is narrowed. A solid solution of
the general formula Zns;..Mg.(PO4)24H>O with the maximum value of the homogeneity region
(0<x<1.00) is formed in the case of co-precipitation of Zn*" and Mg”>" with a solution of the
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composition Na3POy.
Key words: hydrated phosphates, solid solution, range of homogeneity, conditions for
precipitation.
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Anomauisn. Ilpucymuicmo aumubiomuxis i cmiluKux 3a1UUKI8 NPOMUMIKPOOHUX Npenapamis
8 HABKOMUWHbOMY cepedosuwii Oyna ma 3a1UuaEmMsbcs KPUMUYHOK eKON02IYHOI0 NpooaemMoro 00
AKOI npukyma yeaea Haykosyie ecvoco ceimy [1]. AxmyanvHicms O0anoi npobiemu nos’ssauna 3
WUPOKUM  PO3NOBCIOONCEHHAM MA YUPKYIAYIEID 6 PIZHUX eKOJO2IYHUX HIWax CMmIiuKux oo
anmubiomuxie  wmamie  Mmikpoopeanizmie. Ha  cvoeoouniwmiti  dewv, BOO3  gionecia
anmuobiomuxopezucmeumui (AP) mikpoopeanizm 0o kpati Hebe3neunux daxkmepii, wjo CK1adaomy
ceplio3Hy 3azpo3y 0Js 300p0o8’s dcmea ma cmanocmi exocucmemu. Aoogce, Oaui 6axmepii
807100i10Mb YHIKAILHOW 30AMHICMIO UBUOKO PO3ZMHONCYBAMUCH, CHIPIMKO PO3NOBCI00HCYBAMUCDH
ma 00820mpusano 30epiecamuct 8 eKOoCUCMmeMax, 3aumaroyu OoMiHylue Micye Hao [HWUMU
baxkmepisamu, a pe3yibmam namo2eHHoi 0ii maxKux MiKpOOpeauizmie 3a c80im pYUHIBHUM egheKkmom
npesantoe HA0 NAMO2eHHOI Oi€l0 0eaKux 0azamvoX MOKCUYHUX 3AOPYOHIOIOUUX DPEYOBUH, WO
nOmMpaniisitoms 00 HABKOIUWHbO20 cepedosuwia [2]. 3a oanumu 36imy IACG (Interagency
Coordination Group On Antimicrobial Resistance), 0o 2025 p. wopiuna cmepmuicms, 00ymMosieHa
anmuobiomuxope3ucmeHmuumu mikpoopearismamu (APM) 6yoe cknadamu 50 minvtionie y pix [1].
Tomy, 6Kpail 6ax)ciuso OOCHIOHCY8AMU KPUMUYHI KAme20pii eKOI02IUHOI cucmemu, AKi CApUsoms
NOWUPEHHIO CIMIUKOCIE 00 AHMUDIOMUKIE ceped Namo2eHHUx ma HenamozeHHux oaxkmepiu [3].

Kniouosi cnosa: ammubiomuxu, awmubiomuKope3ucCmeHmui 0Oaxkmepii, HABKOIUUHE
cepedosuuye, 2eHU pe3UCmeHmHOCHIL.

Berym.

Bruus ypOanizariii Ha HaBKOJIUIITHE CEPEOBUINE CIIPUYUHUB TMOSBY YACIECHHUX
HETaTUBHUX HACIIJKIB B €KOCHCTEMI BHACIIAOK 3a0pyIHCHHS IPYHTY Ta BOJIHU.
[IIupoxomacmrabue, O€3KOHTpPOJIBHE 1, B 0araThbOX BHUIAIKAX, HEBUIPABIAHE
BUKOPUCTAHHA aHTUOIOTHKIB B MEAMIINHI, CUIBCHKOMY TOCIIOJAPCTBI Ta Xap4OBii
MIPOMUCIIOBOCTI, MIPU3BEJIO 0 CYTTEBUX MOPYILIEHb CTPYKTYPH MIKPOOHOI CHIIBHOTH
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JOBKIJUISI, 10 TPOSBISETHCS 3MEHIICHHSIM KUIBKOCTI, CKJIaJly Ta CIiBBIJHOIICHHS
OCHOBHHMX EKOTPO(GHHUX TPyH MIKPOOPTaHI3MIB Ta IMOSBOIO OaKTEpiil, CTIMKUX 0
anTuoOioTHKIB [4,5].

OCHOBHHUI1 TEKCT.

[IpucyTHICTh PI3HOMAHITHUX META0OMITIB AHTHOIOTUKIB y HAaBKOJIHMIIHbOMY
CEPENOBHUIIll TPU3BOANTH JO PO3BUTKY aHTHOIOTUKOPE3MCTEHTHOCTI OaKTepiid
noBkuwiA. JloBroTpuBana aisi aHTHOAKTeplalbHHX IMpernapaTiB Ha OakTepianbHi
KJIITUHU TPUIIBHUANIYE TOPU3OHTAJIBHUM TMEPEeHIC TeHIB PE3UCTEHTHOCTI MIXK
(b1IOreHeTUYHO BiJIaJICHUMHU OAKTEPIsIMU, @ TAKOXK, HEIMAaTOT€HHUMHU 1 TaTOT€HHUMHU
OaktepisiMmu. B cBoro uepry, OakTepii 30BHIIIHIX €KOCUCTEM IIPU TMOTPAIUISTHHI B
OpraHi3M JIOJUHU, HANpUKIAJ, 3 DKe abd0 BOAOI0, 3 JIETKICTIO MepeNaloTh T'€HU
aHTUO10TUKOPE3UCTEHTHOCTI MPEJACTaBHUKAM MIKpOOIOMY JIFOJMHH, [0 TMTPU3BOJUTH
10 (hopMyBaHHS B OpraHi3Mi cTilikoro 6akrepionociiictea APM [5,1]. JloBeaeno, 1o
cyOiHTri0yr04i KOHIIEHTpaIlii aHTUOIOTHKIB MOXYTh JISITH SK CUTHAJIBbHI MOJIEKYJIH,
[0 BUKJIMKAIOTh 3]IBUT B €KCTpecii OakTepiaIbHUX TeHIB, BIIMOBITATBLHUX 34 TIPOSB
BIpYJICHTHOCTI, (hOpMyBaHHS O10TITIIBOK Ta MOAYJIAII aKTUBHOCTI 1HIIHX TeHiB [1].

3a JmiTepaTypHUMH JAaHUMH, OCHOBHUM pKepernoM AP maroreHHux OakTepiii B
HaBKOJHUIITHBOMY CEPEIOBHUIII € CTIYHI BOJHM, OCOOJMBO JIIKYBaJbHHX-MEIUMIHHUX
3aknamiB [2]. JlomaTkoBor TpoOIEMOI0 TpH I[bOMY CTAa€ HEMpaBWIbHA YTHITI3aIlis
HEBUKOPUCTAHUX Ta MPOCTPOUYCHUX AHTUOIOTHKIB, SIKI YacTO BHUKUAAIOTHCS B
Ka”am3amito. Tak, B CTIYHMX BOJaX TaKUX KPUTHUYHHUX MIAIPUEMCTB  SIK
(dapMalnieBTUYHI 3aBOAM Ta TBAapUHHUIIBKI (EepMH B aKBa3pa3Kax MOCTIHHO
BUSIBJISIIOTBCS PI3HI KOHIIGHTpaIlli aHTHOakTepialbHUX TmpemnapariB. Hampukian,
CTIYHI BOJMU JESKUX (papMaleBTUYHUX 3aBOJIB [Hii micTaTe mpubnauzHo 30 Mr/n
rurnpodaokcanuHy. B pe3ynbTari M0JIGHHOTO BUKHY TEBHOI KUIBKOCTI KiJOTpaMiB
I[bOTO AHTHOI0THKA, HOTr0 KOHIIEHTpAllls B MOPs] pO3TAalIOBaHUX 03epax aocarae 6,5
mr/n [1]. Kpim Toro, mo craHIiii OYHWINEHHS CTIYHMX BOJ TOTpAIUIsie Baroma
KOHIICHTpaIlis pisHOMaHITHUX AP OakTtepiil, cepea SIKUX OCOOJMBY HeEOE3MEeKy
CKJIQJIal0Th aHTHUO10TUKOCTINKI (PeKaabHI Ta KOMEHCAIbHI 0aKTepii, M0 BUSIBISIOTHCS
y TAIli€HTiB, SKI MPOXOAATh KypC aHTHOIOTHKOTepamii B MEIUYHHX 3aKjIajiax.
Hanpuknan, B CIIA, wMernmwmH-pe3sucteHTHul — Staphylococcus — aureus
HEOJHOPA30BO BHSBJISBCS B CTIYHMX BOJIaX YOTHPHOX OYMCHUX CTaHINH, KyAH
HAIXOMWIM BOAM 3 JIKyBalbHUX 3akianiB [6]. [loTpamistoun B HABKOJUIITHE
Cepe/loBUIle, TaKl IITaMHd pPeagi3oBYyIOTh OOMIH TE€HETHMYHOK iH(opMmallieo 3
HOpMaJIbHOIO MIKp0OioTOI exocuctemu. Hampukian, B Edionii B cTiuHMX Bojax Ta
00’€KTaX  HABKOJHUIIHBOIO CEPEJOBHUINA BUIUISIM MYJIbTUPE3UCTEHTHI KIIIHIYHI
mramu  Escherichia coli, Pseudomonas aeruginosa, Staphylococcus aureus,
Klebsiella spp. Ta Salmonella spp. [2]. 3rinHo aBTOpiB, 70% BUALIEHUX 3 00’ €KTIB
JNOBKULISA mTamiB E.coli XapakTepu3yeTbCsi  CTIMKICTIO A0 TeTpauukiiny, 98%
BUSIBJICHMX MIKPOOPTaHI3MIB CKJIQJal0Th aHTUOIOTHKOPE3UCTEHTHI TeTepoTpodHi
Oakrepii, 3 skux 35% cTiliki 70 aHTUOIOTHUKIB nOekinbKkoX Tpyn [5]. HeoOximHO
3a3HAYUTH, [0 HE3aJeKHO BiA PIBHI EKOHOMIYHOTO PO3BHUTKY KpaiHW,
HEJIOTPUMAHHS  cTparerii  HEPO3MOBCIOJUKCHHS  aHTHOIOTUKOPE3MCTECHTHOCTI
MPU3BOJUTH 10 TOTPAIUISHHS CTIHKHUX IITaMiB B HABKOJIMIITHE CEPENOBUIIE, Y T.4., B
ctiuai Boau [2, 6]. Tak, B criunux Bomax Cximuoi Asii, IliBHiuHOT AMepuKH,
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€Bporn Ta ABcTpanii Oyyno BHUSBIEHO 56 aHTHOAKTEplaibHUX IMperapariB IIECTH
PI3HHX KJaciB Ha KUIBKICHUX PIBHSX BiJ HI/1 A0 MKr/i1. Bimomo, mio mporecu
OYMCTKH CTIYHHUX BOJ TIOBHICTIO HE 3HENIKO/KYIOTh a Hi aHTHOIOTHKH, a Hi
aHTUOI0TUKOPE3UCTEHTHI OakTepii 3 ix reHamu. B pesynbrari, 3a0pymaHeHa Boja
HAJXOJUTh y BIIKpUTI OaceiHH piK, 03€p, MOPIB TOIIO 1 CTAHOBUTH HEOE3MEKY IS
3II0POB’S JTIOJIMHU, KA MATAEThCA pU3UKy 3apasutucs AP indexiiero mpu KOBTaHHI
Ta BIWXaHHI aepo30JiB TiJ 4Yac KYIMaHHS, BOJHUX 3MaraHb, ab0 CHOXHMBaHHI
3pOITYBAaHUX XapUYOBHUX MPOAYKTIB [6, 5].

3HayHy posib B (hOpMYyBaHHI Ta Iepeadl CTIMKOCTI A0 aHTHOIOTHUKIB Biirpae
HepallloHaJIbHe BUKOPUCTAHHS OCTAHHIX B CLIBCBKOTOCIOJAPCHKINA MPOMUCIOBOCTI,
BHACHIIOK 4oro AP mramMu BUSABISIOTBCA B IIMTHIM BOJI, MOJIOII Ta B M SICHHX
POJIYKTaX, BUPOOJIEHHUX 3 M’sica CBHUHEH, KPYITHOTO poraToro ckoTa i nruii. Tak, B
PyMyHii ipu JoCHiIKEHHI CUpOro Kypsiyoro m’sca, B 13% npo6 Oyina BusiBiena AP
Salmonella. KpuTu4HICTh TIONSATa€E B TOMY, IO B EKOCHUCTEMI CalbMOHEIH €
pe3epByapoM T'eHiB, SIKi BU3HAYAIOTh PE3UCTEHTHICTh B 66,6% 10 TETpaIUKIIHY, B
64,3% — nmo cynasdamerokcazony, B 61,9% — no munpodaokcanuny, B 33,3% — 1o
TpuMeTonpumy, B 9,5% — no amminuniny, B 7,1% — no xnopamdenikony ta 2,4% B —
1o reHTaminuny [1].

Baromy Hebesmneky ckirajiac BAHUKHEHHS Pe3UCTEHTHOCTI O0aKkTepiit de novo, 1o
BHACIIIJIOK TEHHUX MYyTariii (opMyeThCS B MIKPOOPTaHi3Max, sKi JO I[bOTO Oyim
YYTIMBUMH JIO TIEBHOT'O aHTHOI0THKA. KpUTHYHICTE TaKUX MyTarlliil de novo mnoisrae
B TOMY, III0 YyTJIUBI O aHTUOIOTHKIB OaKTEpii 3 JETKICTIO CTalOTh PE3UCTEHTHUMH 1
IIBUIKO PO3MOBCIODKYIOTHCS B HABKOJIUIITHBOMY CEPEIOBHIII, a TIOTIM OTPAILISIOTh
B OpraHi3M JIOAUHU [7]. SIcKpaBUM MPUKIAAOM TaKOTO MPOIIECY € PO3MOBCIOHKCHHS
re”Hy mcr-1, sskuii Hajae CTIMKICTh OakTepisiM A0 KomicTuHy. [Ipumyckaerbes, 110
Taka MyTallis de novo BIepiie BUHUKIA B KuTal BHACIiJOK MIMPOKOTO BUKOPUCTAHHS
KOJIICTUHY Ha CBHHApChKuX (pepmax [1]. 3Bakatoum Ha TOW (akT, IO KOJICTUH Ha
CHOTOIHINIHIN JIEHh € TpenaparoM pe3epBy MpHU JIKyBaHHI y JIIOJAWHH 1HQEKIIIH,
00OyMOBJICHUX TPaMHETAaTUBHUMH OaKTEPIsIMHA, B MEIUYHOMY CYCIUJIBCTBI BHUHUKAE
3aHEMOKOEHICTh MOKIIMBICTIO TI0/IAJIBIIIOI0 BUKOPHUCTAHHS JTAaHOTO aHTHOI0THKA [8].

Takox, BimomMo, MmO BaroMuii BIUIMB Ha (OpPMYyBaHHS OaKTepiaabHOI
AHTUOIOTUKOCTIMKOCTI B  HABKOJUIITHHROMY CEPEAOBHWINI BIAITPAE  EKOJIOTIYHA
3a0pyHEHICTh, SIKa TMOB’A3aHa 13 MIBUAKUMHU TEMIIAMH PO3BUTKY 1HIyCTpiami3arlii.
Cawme 1HIyCTpiaizallis cIyrye NpUUUHOIO PSITY €KOJIOTIYHUX MPoOJieM, cepell SKUX —
3a0pyIHEHHS JOBKUUIA BaXKUMHU MeTanaMu. [[oBefeHo, 10 HaJJIMIIOK B TPYHTI
BOXKHUX METAIIB 3MIHIOE PI3HOMAHITHICTh CKJaJay IPYHTOBOTO MiKpoOiomy Ta
BIUIMBa€E Ha O10JIOT1YHI BJIACTUBOCTI NPEACTaBHHUKIB MIKpOOHOI criuibHOTH. Ilif
JOBrOTPUBAJIMM TPECUHIOM 3aJIMIIKOBUX KOHIEHTpAIliil MeTaniB, B OaKTepisix, 110
nepeOyBalOTh B CTaHI CTPECY, BIIOYBAIOTHCS MEBHI MYyTallii, OB s3aH1 3 PO3BUTKOM
pe3ucTeHTHOCTI 70 aHTuO10THKIB [9]. ToMy, Kpail BaXIHBO MNPUIUIATH HAICKHY
yBary TPOBEICHHIO JOCHTI/DKEHb BIUIMBY BaXXKMX MeETaliB Ha (OpMyBaHHS
aHTUO10TUKOPE3UCTEHTHOCTI OaKTepiu.

CycIiIbCTBY HEOOXITHO 3pO3YMITH, IO MIMPOKOMACIITA0HE BHKOPHUCTAHHS
aHTHOAKTEplaTbHUX MPETapaTiB MPUIITBUIIITYE €BOJIONII0 aHTHOI0THKOPE3UCTEHTHUX
OakTepiii HAaBKOJUIITHLOTO CEPEJIOBUINA Ta MIJBUIIYE PU3UK Mepeaadl eKOJIOTTIHOTO
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pe3ucToMy JrOauHI. KPUTHUYHICTE JAHOTO PH3UKY CHOTOJHI MiATBEPIKYETHCS
MEepPeBAXKAHHSM TOKA3HUKIB 3aXBOPIOBAHOCTI Ta CMEPTHOCTI, CHPHUYUHCHUMH
MIKpOOpTaHi3MaMH, CTIMKMMH 10 aHTHUOIOTHKIB, HAJ| aHAJOTIYHUMH IMOKa3HUKAMH
npu BIJI, paky mpocrtatu 1 paky rpynei pazom B3satux [1, 10].

BucHoBkwu.

1. AHTHOI0THKOPE3UCTEHTHICTD SBISIETHCSI BCECBITHROIO TII00ATBLHOIO 3aTPO3010
3I0pPOB’I0 JIIOJIEH, fKa CHPUYMHIOE BKpail KPUTHUHY MpoOiemy s e(peKTHBHOT
aHTHOIOTHKOTEpamii XBOPUX Ta YHEMOXXJIMBIIOE HaJaHHS HAJIEKHOI MEIUYHOI
JOTIOMOTH.

2. JloTpuMaHHs CTpaTerii HEpO3MOBCIOKeHHSI AP 1mTaMiB B HABKOJIUIITHHOMY
CepeIOBHIII MOBUHHO BKJIFOYATH B COO1 Taki KOMIIOHEHTH, SIK CYBOPE PeryJIIOBaHHS
BUKOPUCTaHHA  aHTUOIOTUKIB B  MEIWYHIA Ta  BETEPUHAPHIM  MPaKTHII,
YIOCKOHAJIEHHSI SIKOCTI OYHINEHHS CTiYHUX BOJ, HEJOIMYIICHHS 3a0pyJAHECHHS
HABKOJIUIITHLOTO CEPEIOBUINA BAKKIUMH METAJIAMH TOIIIO.

3. He MeHm BaxiauBe MPOBEACHHS NIMPOKOMACIITAOHMX MOHITOPUHTOBUX
HayKOBO-MIKpOOIOJIOT1YHUX, - €MiAEMIOJIOTIYHUX Ta -COIIaJIbHUX JOCIHIKCHb II0
BCbOMY CIIeKTpy «EamHOTrO 3M0pOB’s» 3 aKIEHTYBaHHSM yBaru Ha acleKTax
B32€EMOBIJTHOCHH «aHTHOI0THKOPE3UCTEHTHICTh — HABKOJIMIITHE CEPEIOBHIIIC.
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Abstract. Introduction. An impact of urbanization on the environment is an important
criterion of negative consequences for the ecosystem, which cause soil and water pollution. As a
result of the large-scale and inappropriate use of antibacterial drugs of different chemical
composition and spectrum in medicine, agriculture and the food industry, the number of the main
ecotrophic groups of microorganisms, as well as their ratio and the structure of the microbial
community as a whole, decreases

Main text. Antibiotics and persistent antimicrobial residues in the environment have been and
remain a critical issue of numerous studies in all parts of the world. It has been established that an
uncontrolled attitude to antibiotic resistance can lead to 10 million deaths per year by 2050. The
WHO classified antibiotic-resistant bacteria as dangerous bacteria that pose a serious threat to
human health and the stability of the ecosystem. After all, these bacteria have a unique ability to
multiply, spread and persist in ecosystems for a long time, which gives them a dominant position
over other environmental pollutants. It is important to note that antimicrobial metabolites enhance
the development of bacterial resistance and environmental resistance genes to antibiotics. The
long-term effect of pharmaceuticals on bacterial cells accelerates the horizontal transfer of
resistance genes between phylogenetically distant bacteria and between non-pathogenic and
pathogenic bacteria. Therefore, acquiring antibiotic resistance, the bacteria of the ecosystem easily
transfer resistance to antibacterial drugs to human pathogens with the help of horizontal gene
transfer. Sub inhibitory concentrations of antibiotics can act as signaling molecules that cause
shifts in bacterial gene expression, virulence, biofilm formation, and modulation of gene activity.
Once in the ecosystem, antibiotic residues can cause the development of cancer, allergic reactions
or disruption of normal intestinal microflora.

Medical information bulletins emphasize the importance of sewage pollution, especially of
medical institutions, as the main source of pathogenic bacteria in the environment. Improper
disposal of unused and expired antibiotics, which are often thrown into the sewers, is also a big
problem. Different concentrations of antibacterial drugs are stored in such critical areas as
pharmaceutical plants, animal farms and aquaculture. It is emphasized once again that antibiotic-
resistant fecal and commensal bacteria of patients in medical institutions who are treated with
antibiotics pose a special danger. A serious danger is the emergence of de novo bacterial
resistance. In this case, bacteria sensitive to antibiotics can easily become resistant. Clinical strains
with multiple resistance to antibacterial drugs are mostly isolated, namely: Klebsiella spp., E.coli,
P.aeruginosa, S.aureus, and Salmonella spp.

Conclusion. To solve the problem of antibiotic resistance, it is important to regulate the use
of antibacterial drugs. It is mandatory to carry out wastewater treatment in medical institutions.
Increase the number of ecological studies of the aspects of the entry of antibacterial drugs into the
environment. Monitor microbiological, epidemiological and social studies across the spectrum of
unified health. Strengthen the monitoring of information on trends in the use of antibacterial drugs
in different regions of the world.

Key words: antibiotics, antibiotic-resistant bacteria, environment, resistance genes
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