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XAPYYBAHHSA
IIPH KOPOHABIPYCHIH IH®EKIIII COVID-19

V3acanvueno ingpopmayiro doicepen, 6 axux 3anponoHo8aHo HAYKOBO 0OIPYHMO-
8ami NIOX00U ANIMEeHMAapHOi KOpeKyii MemaboniyHuUxX NopyuleHb, CHPUHUHEeHUX Oi€io
8IpyCHUX [HGheKyil, ma IXHIX HACAIOKI8 Ol Op2anizmy JoOuHU. J[ocaiodceno Hanpsimu
MemaboNuHUX NOPYULeHb 8 OP2aHisMi uepes Oit0 8IPYCHUX iHpeKyill — 6Nniue eHOOMOK-
cuxanmis, 2inepmemaboniamy, Mexanizmu 6NIUGY OKCUOAHMHO20 CMpecy ma AHMUOKCU-
danmuozo 3axucmy opeawnizmy. Haykoeo o6IpyHmoeano Moxicausi waaxu Kopexkyii xapuy-
BAHMSA HACENCHHS 8 YMOBAX NOWUPEHHS KOPOHABIPYcHOi iHghekyii. Bcmanosneno doyiny-
HiCMb BUKOPUCMAHHA NPUHYUNIE 0eMOKCUKAYIUHO20 XAPYY8AHHS HA Ml HYMPUMUEHoi
nIOMpUMKU Ccepyeso-CyOuHHOL, IMYHHOL, OpoHXoNieceHe8ol cucmem ma cucmemu mpaes-
JIEHHS OP2AHI3MY THOOUHU, 3ANPONOHOBAHO OPIEHMOGHULL PAYIOH 0300POBUO20 XAPYY8AHHS
ons ocib, wo 3axeopinu Ha COVID-19.

Knwwuosi croea: xoponasipycHa inpekuis COVID-19, agiMeHTapHa KOPEKIIis,
JICTOKCUKAIIIHEe Xap4YyBaHHS, HyTPUTHBHA MiATPUMKA, IMyHHA CHUCTEMa, CEpPICBO-CYIHHHA
crcTeMa, OpOHXOJIETeHEBA CHCTEMa, CUCTEMA TPABJICHHS, PAIliOH 03/J0POBUOTI0 XapuyBaHHS.

Kapnenko IL., IllIpumynvckan H., @edoposa /l. [lumanue npu koponasupycnoii
ungpexyuu COVID-19. Obobwena ungpopmayuss UCMOUYHUKOS, 8 KOMOPBIX NPEOLONCEHbL
HAY4YHO 0DOCHOBAHHBIE NOOXOObL ATUMEHMAPHOU KOPPEKYUu Memaboauyeckux HapyuleHull

. 6 pe3yibmame Oelicmeusi GUPYCHbIX UHGEKYUll U ux nocieocmeutl 0Jisi OP2aHu3Ma 4eio-
seka. Hccneoosanvl HanpasieHus MemadoauiecKux HapyuleHuti 8 Op2aHusme 6ciledcmaue

© Ilempo Kapnenko, Hamania IIpumyascvka, Jina @edoposa, 2020
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oelicmeus 8UPYCHLIX UHGeKYUll — GaUsHUE IHOOMOKCUKAHMOB, 2UNEPMemadonu3ma, mexa-
HUBMbL GIUAHUA OKCUOGHMHO20 CMpeccd U aHMUOKCUOGHMHOU 3aujumuvl Opeanu3Ma.
Hayuno obocnosanvi 603modicHbIe Nymu KOppeKyuu NUMAaHUs HACEAEHUsl 8 YCI08UAX PAC-
NpOCmMpaneHust KOpOHAGUPYCHOU uUHpekyuu. Yemanosnena yenecooopaznocms UCnoIb30-
BaHUSL NPUHYUNOB OeMOKCUKAYUOHHO20 NUMAHUS HA (OHe HYympumueHou Nnoo0epi’CKU
cepoeuHo-cocyOuUcmo, UMMYHHOU, OPOHXONE2OUHOU CUCMEM U CUCTHEeMbl NUWeBapeHUs
OpeaHU3Ma 4ei06eKa, NPEONONCEH OPUCHMUPOBOUHBIU PAYUOH 0300POGUMENTbHO20 NUMA-
Husa o arooet, 3aboneswux COVID-19.

Kniouesvie cnosa: xoponaBupycHas undpexuus COVID-19, anumeHTapHast Kop-
peKLMs, EeTOKCHKAIMOHHOE INUTaHWe, HYTPUTHBHAS TNOJAEp)KKa, UMMYHHas CHCTEMa,
CEepIIeYHO-COCYMCTasi CUCTeMa, OpPOHXOJIErOYHAs CUCTEMa, CUCTEMa MUIIEBApEHNs, PALOH
0370pPOBUTEIBHOrO MMUTAHUS.

IlocTanoBka nmpo6aemu. HallakTyanbHIIIOI CBITOBOIO MPOOIEMOO
CBOTOZICHHS € TMO/0JIaHHS KopoHaBipycHoi manaemii. [lanaemis Covid-SARS-2
MOMIMPHUIIACS 3 HAJ3BUYAWHOIO IBUJKICTIO, JOCATHYBIIH IIIECTH KOHTHHEH-
TIB MIPOTATOM 3 MICSIIIB, TPAaHCHOPMYIOUYH CYCIUIBCTBO B yChOMY CBITi [1].
MeHiiie Hixk 3a 6 MICSIIIB KUIBKICTh XBOPUX 301JIBIINIIACSA €KCIIOHEHIIIAIBHO
10 5 159 674 sunanxkis ta 335 418 cmepteii (6.5 %); npubIM3HO TpeTUHA —
y CIIA (22 tpaBus 2020 p.) [2]. TsxKicTh 3aXBOPIOBaHHSI Ta CMEPTHICTh
BHUIIII Y JIITHIX JIFO/IeH, adpoaMepHKaHIIiB, MAI[IEHTIB 13 IIYKPOBUM J11a0€TOM,
XPOHIYHUMH 3aXBOPIOBAHHSMH JIETEHIB 1 CEPLIEBO-CYTMHHOT cucTeMu [3; 4]
Ta, 32 JICSIKUMHU HAYKOBHMH JIJAHUMHU, Y TpylHaxX HACEICHHS 13 HU3BKUM PiB-
HeM Bitaminy D [5].

B Vxpaini koponasipycHa indekuiss COVID-19 (mTHEBMOHIsI HOBOTO
Tumy) Brepiie aiarnocroBana 3 6epesns 2020 p. y m. Uepnismi. Ha 25 tpas-
a1 2020 p. B kpaini HapaxoByBaynocs 21 245 3axBopiinx, 3 HUX TOMEPIHX —
623. CratucTuka OAY>KaHHsS BiJ KOpPOHaBipycy B YKpaiHi BHCOKa 1 cTa-
HOBUTH 34.1 % [6].

Ha cporoani Hayka 1ie He MOKe JIaTH BiIIOBiei HA OaraTto MUTaHb,
[0 TICHO TIOB’Si3aHI 3 KOPOHABIPYCHOKO 1H(EKIIE€I0 Ta 3J0pOB’SIM Hace-
aeHHs. Bigomo, 1o A KOKHOI JIFOAMHU MPOSIBH 11i€i XBOPOOU € JOCUTH
pizHOMaHITHUMHU. UnMana KiIbKIiCTh JIIOJIel Bxke omyxana. Hapasi HeBimo-
MUl MPOTHO3 HACHIAKIB Takoi iH(eKuii, il BIIMB HA mepedir XPOHIYHUX
COMATUYHUX 3aXBOPIOBaHb, (PYHKI[IOHAJTLHUN CTaH OpPraHiB 1 CUCTEM Opra-
HI3MY, CIIQJIKOBICTb JIFOJJMHU TOILO. | 11e € CydyacHUM BUKIIMKOM JIJIsl HAYKOBOI
CHUTHHOTH CBITY.

Jlnst po3B’s3aHHA OyIb-AKOi CKJIaIHOI MPOOJIEMH, 30KpeMa Ti€l, 1m0
CBOTOJIHI TOCTaja mepen OaraTbMa HayKOBUMHM KOJIEKTMBaMH, Ha Hally
IYMKY, HEOOXiHI CHCTEMHICTh Ta IPUHHATHICTD BXXE HAIBHUX PE3YJIbTATIB
HAYKOBUX JIOCIIDKEHb. JInIIe KOMIUIEKCHICTh TEPaieBTHYHHUX 33aXO0/1iB MOXKeE
JaTH TIO3UTUBHUM Pe3ysibTaT Ta OakaHWUW YCIIX Y JIKyBaHHI KOXKHOTO Ta-
mieaTa. OAHUM 13 JIAHITIOTIB CTpaTerii JIIKyBaHHS XBOPOTO € HOTo Xap4yyBaHHSI.
BaratbMa HayKOBHMU JOCHI/PKEHHSIMUA BCTAaHOBIICHO, ITI0 JIIKYBAJIbHE (JIIETHYHE)
XapyyBaHHS Ma€ JOCUTh Ba)KIMBE 3HAUYEHHS B KOMIUIEKCHOMY JIIKYBaHHI.
BiacytHicTh edexTy BiJ JIKyBaHHS 4YacTO CIPUYMHEHA HEaJIeKBAaTHICTIO
XapuyBaHHA XBOpHX. [0 TOTO X JHi€ToTepamis IPOTHIIE TOKCHYHUM MPOsIBAM
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MEIMKAMEHTO3HOTO JTiKyBaHHS [7]. BogHOYac MocWTh BaXIJIMBHM € BU3HA-
YeHHsI aJIeKBaTHOCTI Xap4yyBaHHsS XBOPOIO, y CTaHI SIKOTO MOETHYIOTHCS
KUJIbKa MATOJIOTIYHUX 3MIH B OpraHax 1 CHCTeMax OpraHi3my.

Bimomo, mo B XMBOMY Oprasi3mi Oe3mepepBHO TPUBAE PyX, SKHAN
TICHO TIOB’SI3aHUN 3 TOCTIMHMMH 3MiHaAMU HOro ckiamy. BinOyBaerscs
pyHHYBaHHS CKJIaJIOBUX YAaCTUH OpPraHi3My Ta iX BiHOBJICHHS. | me 3miii-
CHIOETHCSI Ha ONTHMAJILHOMY PiBHI JIMIIIE 32 a/IeKBATHOTO HAJAXO/KEHHS /10
KOXKHOT KJIITHHU OpraHi3aMy HEOOXiZHO1 KITBKOCTI TEBHHX HYTPIEHTIB
13 HaIIOTO IIOJICHHOTO Xap4yOBOT0 PaIliOHY.

CranicTh CKJIaay OpraHi3My HE € pe3yJbTaToM HOro cTalijIbHOCTI,
a CTBOPIOETHCS BHACIIIOK JTUHAMIYHOI PIBHOBArd MiXK IMPOIECAMH aCUMIISIIIi
Ta TUCUMUIAII, OKACTIOBAILHUX W BIHOBIIOBIBHUX IpoIrieciB. Jluime mix
4yac pO3ILIEIJICHHS OpPraHiYHUX PEYOBUH, Kl MICTSIThCS B TKaHMHaX Opra-
HIB, BUBUIBHIETHCS CHEPris, M0 MOTPiOHA aJid BIATBOPEHHS CKJIAJIOBHX
gacTUH Tina (0coOimBO At GioCMHTE3y OUIKIB Ta HYKJIETHOBUX KHCIOT)
1 BUKOHAHHS PI3HUX (YHKIIH CepIIeBO-CyTUHHOI, OPOHXOJIETEHEBOI CHUCTEM,
CHUCTEMHM TpaBJICHHS, BUIUICHHS Ta 1H. 3a Oyab-AKuX 1H(EKIIMHNX 3aXBO-
pIOBaHb ¥ OJHOYACHOTO IMCHUXOT€HHOTO CTPECY B OpraHi3Mi JIOJAWHU Bif-
OyBarOThCSI CYTTEBI (Pi310JIOTIUHI 3MiHH, SIKI CIIPSIMOBaHI Ha MOJOTAHHS HeTa-
TUBHOT'O BIUIMBY 3raJjlaHUX BUlle (haKTOpPiB. 3aJ€KHO Bijl IOYATKOBOTO CTaHy
oprasizaMmy, TOOTO /0 MOYaTKy Jii Ha HbOI'O TAKMX HECTIPUSTIMUBUX UYHUH-
HHKIB, KapTHHA TIepediry 3aXBOPIOBaHHA MOXe OyTH JJOBOJII Pi3HOIO. 3 OTIISITY
Ha 11e mpodiTaKTUKA 1 Teparmis 3aXBOPIOBAaHHS MalOTh OyTH aJeKBaTHUMU
THM 3MiHaM, sIKi BiIOyBalOThCS B OpraHi3mi. B 1IbOMy KOHTEKCTi Ii€TO-
Teparrisi MO>Ke MaTH CYTTE€BHI BIUTMB Ha MOKpAIIeHHs nepediry XxBopobu Ta
NPUCKOPEHHS OAYXaHHS THX, XTO BXe 3axBopiB Ha COVID-19, a moBHO-
[[IHHE O03/I0pPOBYE XapuyyBaHHS W aHTHMOKCHJAHTHA HYTPUTHBHA MiJTPUMKA
CTaHyTh €()eKTUBHUM TPO(DUTAKTUIHUM 3aXO0JIOM.

AHaJti3 ocTaHHIX AociiTKeHb i myomikaniii. Exonoriuni qocmimKeHHs
CB1IUaTh MPO T€, M0 BUCOKI mUpOTH (> +30 ° miBHIYHOI MIUPOTH) Ta 3HU-
MOBHUN C€30H, (PaKTOpPU PU3UKY HU3BKOT'O BMICTY BiTamiHy D, moB’s3aHi
3 OUTBIIT BUCOKMMH TTOKa3HUKaMu cMepTHOCTI Bif iHdekiit COVID-19 [8; 9].
IcHye Kinbka BUHSTKIB, SIKi, IMOBIpHO, MOSICHIOIOTHCS IHITUMHU HAsIBHUMU
YUHHUKAMH, SIK-OT: BIK HACEJICHHS, IIUIbHICTh Ta €THIYHA HAJEXKHICTb, CTUJIb
XKUTTS U 3aX0oau corianbHOro nuctaniiroBanus [10]. Oxupinas € ¢akro-
POM PHU3HKY ]ISl BCIX HEIH(QEKIIIHNX 3aXBOPIOBaHb, 1 BCE OLIbINA KiJTBKICTh
MOBIAOMJIEHb BU3HA4Ya€ caMme OXHPIHHA SK YMHHUK PU3HUKY 3aXBOPIOBa-
HOCTI Ta CMEPTHOCTI, IoB’s13anuX i3 COVID-19 [11; 12]. Ognak, xoua IMT
€ BIIOMUM TpEIUKTOpOM cTaTycy BiTaminy D [12-14], rimoBiTamino3 D
y il momyssaiii Moke OyTH TMOSCHEHWH IMOTaHUMH 3BHYKAMH CIIOCOOY
JKUTTS, HAKOMWYEHHSAM BiTaMiHy D y >KMpOBi TKaHWHI Ta MOPYIICHHIMU
00MiHy pedoBuH [15]. PerpocnekTuBHI JOCIIHKEHHS BUSBISIIOTE Pi3HI pe3yIib-
TaTH CTOCOBHO B3aeMO3B’s13Ky Mixk piBHeM 25(OH)D y cupoBatiii kKpoBi Ta
PHU3HUKOM 3apakeHHs abo TspkkicTio mepedbiry COVID-19. Yc¢i BOHH MarOTh
NEeBHI HETOYHOCTI Ta MPOOJIEMHU BipOTiTHOCTI OTpuMaHuX AaHux [16—19].

gILMAYOdI XHAdO0OhdVX

IIJOVOHXdJL IHLIFO0OH
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Burnpo6yBanns npodinaktuyaux edekTiB Bitaminy D mono pecniparopHo-
BIpyCHUX 1H(DEKIIIN, K1 31€OUTBIIOTO MPOBOAMWIA B AUTIYHX BIKOBUX I'PY-
nax, BUSBUIW HeraTuBHI pe3ynbTrat [20—22]. Tomy BIpOTiIHICTH 3B’S3KY
Mk piBHeM 25(OH)D y cupoBatmi kpoBi Ta COVID-19 3anumaeTsest 10
KIiHIIS HE 3’ SICOBAHOIO 1 MOTPEOy€E MPOBEIEHHS MOAATBIINX JOCIiKCHb.

€pornericbke BiyauieHHs BOO3 omy0OmikyBaqo HOBUM MOCIOHUK
3 MMTaHb PAIiOHATIFHOTO Xap4dyBaHHS Mifl Yac KapaHtuny yepe3 COVID-19 [23].
Bin wmictute iH(pOpMaLi0 MpPO poJib XapyyBaHHA Ta WOTO MO3UTHBHHA
BIUIMB Ha (YHKI[IOHYBaHHA iMyHHOI cuctemu. Excniepru BOO3 naromno-
IIYIOTh Ha JIOIUJIBHOCTI BHOOPY XapyoBHX MPOAYKTIB 13 MiABHUIIEHOIO 0io-
JOT1YHOIO LIHHICTIO Ta OOMEXEHHI B Xap4yBaHHI MPOIYKTIB, IO MICTATH
3Ha4YHY KUTBKICTh KYXOHHOI COJIi, I[YKPY Ta JKHpIB, OaraTux Ha HacH4eHI
YKUPHI KUCJIOTH 1 TPAHCKUPH.

Pe3ynpTaTél BITUYM3HSHUX 1 3aKOPJOHHUX HAYKOBUX JOCIIIKCHb
CBIYaTh, IO B €KCTPEMAaJbHUX YMOBaX, 30KpeMa IIiJ] 4ac BipyCHOI MaH-
neMii, BaXIuBOI MPOQIIaKTHYHOI poji HaOyBae IMOBHOIIHHE 0370pOBYE
xapuyBaHHs [7; 23-25]. Bono 3amo0irae po3BHUTKYy MeTaOONIYHUX HC-
¢yHKIIM B OpraHi3Mi JIOAWHU Ta CHPHUA€E MIABUINEHHIO PE3HCTEHTHOCTI
OpraHi3My J0 HECHPHUATIMBUX YHHHUKIB JTOBKIJIJISA 1 BUCOKOTO piBHS (Pizuu-
HOTO Ta MCHUXOEMOILIHOro HampykeHHs. BogHowyac mutaHHs onTuMi3arii
HYTPUTHUBHOI MIATPUMKHA B TEPIOA CaMOI30AIMII Ta KOMIUIEKCHOTO JIKY-
BaHHs XBopux Ha COVID-19 3anumaroThCsA BIAKPUTUMHU. 3 OTJISAAY Ha Il
nepeayMOBH IpodiaemMa BiAMOBITHOTO HYTPUTUBHOTO 3a0€3MeUeHHs K 3]10-
poBoi, Tak 1 XBopoi moaumHH B mepiox manaemii COVID-19 motpelye
ocobmuBoi yBaru. lle moxke OyTM He nMIlle BUKOPUCTAHHS 3BUYANHHMX
XapyoBHUX MPOJYKTIB, ajie i CTBOPECHHS HOBHUX 13 MEBHUMH O10JIOTIYHUMU
BJIACTUBOCTSMHU.

Memorw pobomu € OOTpyHTYBaHHS NUIAXIB aliIMEHTapPHOI KOPEKIlii
XapyoBOI0 paIlioHy XBOPUX Ha KopoHaBipycHy iHbekiito COVID-19, mo
CHpPUSATUME HYTPUTUBHIN MIATPUMII HOPMAJIBHOTO (PYHKIIOHYBAaHHS Opra-
HIB Ta CHCTEM OpraHi3my.

Marepiaii Ta MeTou. 3aCTOCOBAHO TEOPETUYHI METO/IM (aHAII3 Ta y3a-
raJbHEHHS! HAYKOBHUX JDKEPEI) ISl PO3KPUTTS CyTi MpoOieMu i BU3HAYCHHS
HAnpsIMIB i1 po3B’si3aHHsA. Y3araiabHeHO iHpopMalir mkepen [6; 7; 23-25],
y SIKMX 3allpOMIOHOBAaHO HAyYKOBO OOIPYHTOBAHI MIAXOAM M HANpsMU ali-
MEHTapHOI KOpEKIii MeTabOoIIYHNX MOPYLIeHb, CIPUYNHEHUX I€I0 BipycC-
HUX iHQEKIii, Ta IXHIX HACHIAKIB JJIs OpraHi3My JtoauHu. JlocmimKeHo
HaIpsMA METaOOJIIYHUX TTOPYIIEHb B OpTaHi3Mi Uyepes Jif0 BIpyCHUX 1H(]EK-
il — BIUIMB €HJOTOKCHUKAHTIB, TIIEPMETa00I13My, MEXaHI3MHU BIUIUBY OKCHU-
JTATUBHOTO CTPECY i aHTUOKCUIAHTHOTO 3aXHUCTY opranizmy [1-23].

[IpoananizoBaHO pe3yJbTaTH HAYKOBUX JIOCHIJKEHb, B SIKUX JHUC-
KpeTHO HaAaHOo ()i310JI0T0-Tiri€eHIiYHEe OOTPYHTYBaHHS HAMpsAMIB ajiMEH-
TapHOI KOpEKIii Xap4yoBOTrO pamioHy Ta MOTped HYTPUTHBHOI MiATPUMKH
HOpMaJbHOTO (DYHKIIOHYBAaHHS OPTaHiB XBOPHUX, IO 3a3HAIOTh HETaTHUB-
HOT'O BIUIMBY €KCTPEMAaJIbHUX 1 CTPEecOBHX (aKTOPiB, 30KpeMa BIPYCHHX
iH(eKIid. Y KOHTEKCTI 3raaHoT0, BAKIMBUM € BUKOPUCTAHHS NPUHLUIIIB
JIETOKCUKALIHHOTO 1 IMyHO3aXHCHOTO XapuyBaHHS.

8



ISSN 1998-2666. Tosapu i punxu. 2020. No2

........................................................................................................................................... feoooe

3 ypaxyBaHHSIM CYYaCHHX HAyKOBHUX JJAHUX PEKOMEHJIOBAaHO paIliOH
Xap4yyBaHHS XBOPHUX Ha KOPOHABIPYCHY 1H(EKIIIIO Ta 3alPOIIOHOBAHO JOI1Ih-
HICTb 3aCTOCYBaHHS NPHUHIMIIB JACTOKCUKAI[IHHOTO Xap4yyBaHHA Ha TJi
HYTPUTUBHOTO MiATPUMAHHS CEPIICBO-CYJAMHHOI, IMyHHOI Ta OpoHXOJere-
HEBOI CHCTEM OpraHi3My JIIOJUHH, a TaKOXX OPIEHTOBHUH paLliOH O03710-
POBYOI0 XapuyBaHHS AJIs1 XBOPUX (OpOCIIE€ HACETICHHS).

PesyabTaTu gocaigxenns. [1iq yac BipycHUX 3aXBOPIOBaHb Ta MICUXO-
EMOIIITHINX HAaBAaHTAXXE€Hb BUHUKAE€ METAOONIYHHUN aIuao3 sSK pe3yJbTar
HAKOIMMYCHHSI B OpPraHi3Ml KHUCIUX MPOAYKTIB METaboJi3My, IO CHpUYH-
HEHO TOPYIIEHHAM (PYHKIIIH JIeTeHb Ta CTPECOBUMH CTaHAMHM PI3HOI €Ti0JIOT 1.

Hecneundiunoro peakuiero opranismy JIOAWHA Ha BIUIMB KOPOHA-
BipycHOI iH(EKIil € MaTOJOriyHUI HPOIeC HAIUIIKOBOTO HAKOMUYECHHS
BUIBHMUX paJUKalliB, aKTUBAIlisl MPOIECIB HAKOMIUYEHHS MPOYKTIB TIEPEKUC-
HOTO OKHCHEHHS JIMiAiB, IO MEePEBaHTAXY€E CUCTEMY OKCHUIAHTHOI piBHO-
Baru [7; 26-30].

Jlanky maTonoriyHMX 3MiH, II0 BUHUKAIOTh B OpraHi3Mi BHACIIIOK
3pOCTaHHs AKTUBHOCTI IPOLECIB BUILHOPAIUKAILHOTO OKHCHEHHS, 00’€[-
HYIOTh TiJ1 Ha3Bo0 "okcumatuBHui ctpec”. Lli 3MiHM MOB’s13aH1 nepemycim i3
MOMIKO/DKEHHSAM KIITHHHAX MeMOpaH, depe3 IO KIITHHU BTPAavaroTh IILTIC-
HICTh, TIOPYIIYETHCS TPOIEC KIITUHHOTO AMXAHHS 1 PO3BUBAETHCS TIMOKCISL
KucHeBa HeTOCTaTHICTH CIIPABIISE JIE30pIEHTAIIMHY JIF0 Ha BC1 BUAU OOMIHY,
10 MTPU3BOJMTH JI0 TIOPYIICHHS (DYHKITIOHAIEHOTO CTaHY JKUTTEBO BAXKITMBHUX
OprafiB 1 cCHUCTeM. 3aJie)KHO BiJl IHTEHCHUBHOCTI Ta 4acy BILUIUBY HECIPHUSIT-
JVBUX UYMHHHUKIB Ha OpPraHi3M 3MIHIOETBCS CTaH 370POB’S JIIOJWHU — BIJ
(bi310JIOTIHHOTO TOMEOCTa3y JI0 MATONIOTiYHOT0. BomHOYaC BiIOyBa€eThCs TIOPY-
IICHHS] EHEPTeTUYHO1, aJJaNTaIlliHO1, METa0OIIYHOI, KHCIOTHO-JTY>KHOI PiBHO-
Bard 1, IK HACJII0K, IepeHanpykeHHs 1ux cucteM [7; 27; 28; 30].

[lopymieHHs: OKCUIAHTHOTO CTAaTyCy OpraHi3My pO3IJISIa€ThCs Hapasi
SK OJHA 13 3arajJbHUX JIAHOK B €TIONOTii OOYMOBIEHUX BipYCHHUMH iH(EK-
IISIMM TIATOJIOTIM 1 3aXBOPIOBAaHb JUXAJIBHOI, CEPIIEBO-CYIMHHOI Ta 1HIIHNX
CHCTEM, a TaKOX 5K OJHMH 13 MEXaHI3MIB KaHIleporeHe3y. B ocHOBI 1mporo —
BUCOKUW pIBEHbh TOKCUYHHX PEUOBHUH METAOONITIB (€HIOTOKCHKAHTIB),
NOPYUICHHS €HAOEKOJIOTIYHOI PIBHOBArH Ta TIMOKCIs, [0 CHOCTEPIra€Thes,
K TIpaBUJIO, HA T AeIUTy MIKpOHYTPIEHTIB Ta O10JOT1YHO AKTUBHUX
peuoBuH [7; 27; 28; 30].

TpuBana, a TakoX 4acTO MOBTOPIOBaHA aKTUBALllS MPOIECIB BUILHO-
paAMKaIbHOIO OKMCHEHHS CIPUYHMHSIE BUCHAKEHHSI aHTHOKCHJIAHTHOI CHC-
temu (nedimut BitraminiB E, C, B-kapotuny, riyrationy, CeneHy, 3HH-
YKEHHS aKTUBHOCTI epmeHTiB Tomo) [27; 28; 30; 32].

BB Takoro KOMILIEKCY HETaTHBHUX YHHHHKIB BUKIUKA€E 3HU-
JKEHHSI aKTHBHOCTI IMYHO3aXHMCHUX MEXaHI3MIB OpPraHi3My Ta iIMyHOTEHE3Yy.
Ile mposBISIETHCS BIPOTITHUM 3HIDKCHHSIM IMOKA3HHUKIB HECTeU(IIHOTO
IMyHITETY, 30KpeMa MagiHHsIM OaKTepUIIUAHOI 31aTHOCTI KPOBI Ta BMICTY
JTI30LIUMY, a TaKOX PIBHA CHEHU(IYHOTO IMYHITETY — 3HIDKCHHSIM PIBHS
IMyHOTJI00YImiHIB. CBOEIO Yeproro, MOTIPIIEHAS IMyHOPE3UCTEHTHOCTI OpPraHizMy

gILMAYOdI XHAdO0OhdVX

IIJOVOHXdJL IHLIFO0OH
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NPU3BOIUTH JI0 PO3BUTKY TOCTPHX 1H(EKIIMHUX 3aXBOPIOBAHb Ta 3aroc-
TPEHHSI B)KEC HASBHUX XPOHIYHMX, 30KpeMa CEpIeBO-CYyIUHHOI, TUXaIbHOI
Ta HEPBOBOI cucTeM. J[0 TOro K BHHUKAIOTH TMOYATKOBI CTaJlii MOPYIICHb
MeTa0oi3My, BiAOYBAa€TbCSA HAKOIMYEHHS B OPraHi3Mi TOKCHYHUX MPO-
IYKTiB OOMiHY, MOPYUIYIOTBCS HEHpOTyMOpalbHA PETyIslis OpraHizMy,
(G yHKITIOHAJIbHA aKTUBHICTh IMYHHOI CHCTEMH, KHIIKOBOI Mikpoduiopu Ta
IHIIINX 3aXUCHUX MeXaHi3MiB [27; 28; 30; 31].

VY XBOpUX Ha KOpOHaBipyCHY iH(EKIiI0, K CTPECOBOTO UII Opra-
Hi3My (pakTOpa, HEMHHYYE PO3BHBAETHCS KOMIUIEKC JI€3aaNTalliiHUX PO3-
JajiB, MO BigoOpaxkae rauOOKy mepeOyaoBy OOMIHY PEYOBHH 3 METOIO
3HAYHOTO TiJBUIEHHS €HEPrOYTBOPEHHS ISl 3a0€3MEeUCHHS aJIalTUBHHUX
nporieciB B opranizmi [24; 29; 30; 31]. BonHovac crioctepiraerses:

e BUCHO)XCHHS 1 MPUTHIYEHHS (QYHKIT aHTHOKCHUIAHTHOI CHCTEMH,
Hacamriepes ii HeepMEeHTATUBHOI JTaHKHM (3HUKEHHS PIBHS acKOpPOIHOBOT
KHCJIOTH, 0-TOKO(EPOITy 1 Bi/IHOBICHOTO TIIyTaTIOHY B KPOBI);

e TIIIBUILICHHS PIBHS MPOAYKTIB MEPEKUCHOTO OKWCHEHHS JIMIIB;

e TIOIIKOKEHHS CTPYKTYPH 1 PYHKIIIT KIITHHHUX MeMOpaH, 0COOJIHUBO
KJIIITUH IMyHHOI CUCTEMHU, IIIJTYHKOBO-KHUIIIKOBOT'O TPAKTY;

e MeTaOOJIYHHUI aIli/103;

e TIEpEeBaKAaHHs KaTa0OJIYHUX TPOLECIB HaJ aHAOOIIYHUMU, BHACII-
JIOK YOTO B OpraHi3Mi BUHUKAE MOPYIICHHS O17IKOBOTO OOMiHY, IO CIIPUYH-
HSIE PO3BUTOK O1IKOBOT HEIOCTATHOCTI PI3HOTO CTYIEHS BUPAXKEHOCTI;

e IIPUTHIYEHHS MIPOIIECIB CUHTE3Y PEUOBUH, 30KpeMa O1JIKiB;

e 3MeHIIICHHS e(DEeKTUBHOCTI PYHKIIIOHYBaHHSI OpraHi3MYy;

e 3MiHa (YHKIIii MTYHKOBO-KUIIIKOBOTO TPAKTy 3 MOPYIIEHHSM HOTO
3aXUCHOI POl i MPOIIECiB BCMOKTYBaHHS;

e [IPUTHIYCHHS IMYHHOI CUCTeMHU 1 (DaKTOPiB HECHEHU(PITHOTO 3aXUCTY
OpraHi3aMy 3 BUHHKHCHHSIM BTOPHUHHHUX IMYHOAE(IIUTHUX CTaHIB Pi3HOTO
CTYIIEHSI BUPAXKEHOCTI.

PetpocniekTrBHMIA aHAITi3 CUCTEMAaTU30BAaHUX PE3YJIbTATIB BITUU3HS-
HUX 1 3aKOPJOHHUX JOCTIIKEHb y cepi KITHIYHOT MEIUIIMHUA 1 PEKOMEH-
narii ¢GaxiBIliB 3 MUTaHb JIETOJIOTI] JaB 3MOTY BU3HAYUTH OCHOBHI Hall-
PSIMH KOPEKIIii MOPYIIEeHb MAaTOJOTIYHUX 3MIH Ta C(OPMYITIOBATH HAIIPSIMH
BIJIHOBJICHHSI P€3UCTEHTHOCTI OopraHi3my. /[0 HUX BapTO BIAHECTH:

* BiIHOBJICHHS ()YHKITIOHAJIbHUX MOYKITMBOCTEH aHTHOKCHIAHTHOI CHCTEMU;

e 3HW)KCHHSI ITiJIBUIIIEHOTO PIBHS PEaKIiid BUTbHOPAIUKAIBLHOTO OKHUC-
HCHHSI;

e BIJTHOBJICHHS CTPYKTYPH 1 QYHKIII KJIITHHHUX MeMOpaH;

e KOPEKIII0 TOPYIIeHb OOMiIHY PEYOBHMH Ta 3amoOiraHHsS PO3BUTKY
O1TKOBOI HEZJOCTATHOCTI, 30KpeMa BHACIIAOK CTUMYJISLIT O10CHHTE3Y O1NIKIB
1 IPUTHIYCHHS HAJTUIIIKOBOT IPOTEOTITUIHOI aKTUBHOCTI ()EPMEHTIB;

e aKTHBAIIIl0 CHHTE3y MaKpOEPTiYHUX CIOJYK.

OTxe, MEepHIOYEPrOBUM 3aBJAaHHSM HYTPUTHUBHOI MIATPUMKH Opra-
HI3My XBOpHUX € BiJHOBJICHHS (DYHKI[IOHAJbHUX MOKJIMBOCTEH aHTHOKCH-
JAHTHOI CHCTEMU Ta MOCHJICHHS MEXaHi3MiB JICTOKCHUKAIIii, IO CTIIPUATHME
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HelTpanizamii TOKCHYHUX BIUIMBIB €HJOTOKCUKAHTIB. Y 3aXHCTI OPTaHi3My
BiJl BIUTMBY TOKCUKAHTIB OJHE 3 IEHTPAIBHUX MICI[b Ha BCIX €Tamax eBO-
JFOIITHOTO PO3BUTKY TOCIZa€ YHIBEpcalbHa aHTHOKCUAAHTHA CUCTEMA, IO
iCHye B YCIX THNAax KIITHH 1 TpeacTaBieHa (PEepMEHTATUBHOIO Ta
HedepMeHTaTUBHOIO JaHKamH. [lopymeHHs poOOTH 1i€i cucTtemMu Cympo-
BOJDKYETHCS HAKOTTMYCHHSIM €K30T€HHHUX i €HJJOTCHHHUX MPOOKCHIAHTIB, 110
NPU3BOJUTH 10 OKUCITFOBAJIBHOTO TOIIKO/DKCHHS KIITHHHUX CTPYKTYpP Ta
pO3BUTKY OkucHOTO Tporecy [27; 28; 30-32]. OcobnuBocTi GyHKIIIOHY-
BaHHS AHTHUOKCHJIAHTHOI CHCTEMH B PI3HUX OpraHax i TKaHWHAaX BH3HA-
YalOThCS TCHOTHIIOM, a TaKOX 3aJie)kaTh BiJl 3a0€3MEUEHOCTI OpraHizmMy
AQHTUOKCHIAHTAMH.

3 oSy Ha 1€ BOXKJIMBUM € PO3YMIHHS HOBOTO JUIsl HYTPHUIIOJIOTT
NMOHATTS KucioTHOro HaBaHTaxeHHs (KH) pamiony. AMepukaHChki BYEHI
BUSIBWIM JOCUTHh BaXXIIMBHU UISI 3IOPOB’S JIFOJWHU MOKA3HUK — KUCIIOTHE
HaBaHTAKEHHS XapyoOBUX NPOAYKTIB, IO XapaKTEPU3YETHCS CITiBBIIHO-
[ICHHSIM Y Xap4OBOMY MPOJYKTI KOMIIOHEHTIB, SIK1 B MPOIEC METab0Ii3My
YTBOPIOIOTH KUCIIOTY abo iyr. BogHo4yac KHCIOTHE HaBaHTAKEHHS Xapyo-
BUX MPOIYKTIB BU3HAYAETHCS SK PI3HUI MK KHCIOTOIO Ta JIyroM. SIKiio
B IIPOJYKTI MEPEBaXKAIOTh KOMIIOHEHTH, 110 YTBOPIOIOThH CipyaHy KUCIOTY
(CipKOBMICHI aMIHOKHCJIOTH y OUIkax) abo opraHiuyHi KHCIOTH (JKHPH,
ByrieBoan), To KH Mae mo3uTtuBHe 3HaYCHHS, 1, HABIIAKH, HETAaTUBHE, SKIIO
y TPOAYKTI MICTUTBCS 3HAYHA KUIBKICTh PEYOBHH, SIKi yTBOPIOIOTH JIYTH
(opranivHi coJii MarHiro, KajbIlito Tomo) [7].

BaxnmBy ponb y TATpUMIL HaJEKHOTO CTaHY OPraHi3My XBOPHX
Mae (izionoriuHa BitamiHHA 3a0e3nedeHicTb. OTKe, s TIOKPAIIEHHS CTaHy
3JI0pPOB’sl XBOPUX, JI€3aaNTAIlIHHAX CTAHIB 1 CTAHIB OKCUIAHTHOTO CTPECY
OpraHi3My BaXXJIMBHUM € BKJIIOUCHHS JI0 PAIliOHIB XapyoOBHX MPOAYKTIB, sKi
Oarati Ha BITaMiHH, MIHEpaJil, aHTUTIMIOKCAHTH, aHTUOKCHUJIAHTH Ta 1HIII
010JI0T1YHO aKTUBHI PEUYOBHHH.

VY XBopuX BHACHIJOK Ail cTpecy pi3HOI eTioJiorii Ta (i3i0J0TiuHUX
3MiH 3HAYHO MPUCKOPIOETHCA 0OMIH peuoBuH. [Iporec cymapHoi meTabo-
JIYHOI BIJMOBIZI OpraHi3My JIIOJAWHH Ha CTpec, a0 Ha TeHepalli30BaHy
3amalibHy PEeakilifo MpU BIPYCHUX 3aXBOPIOBAHHSIX, MA€ Ha3BYy TilepMeTa-
oomism-rinepkatabomnizm [24; 29]. BiH cynpoBOIKY€ETbCS TiIBHIICHUMHU
€HePreTHYHUMH TIOTpe0aMu Ta 3HIKEHHSIM MOJIMBOCTI YTHIII3alii eHI0-
TeHHUX cyOcTpaTiB. HayKoBUM MiArpyHTSIM U pO3pOOKH CydacHUX MPHUH-
IIUITIB XapuyBaHHs XBOPHUX B YMOBax BipyCHOI maHaeMil € pyHIaMeHTaIbHI
MOJIOXKEHHS MPO crenriky MeTaboIYHUX TOTPEd OpraHi3My.

be3yMoBHO, XapuyBaHHS MOK€ OyTH Pi3HHM 3aJI€KHO BiJ Oaratbox
YUHHUKIB (BIKY XBOPOTO, CTaHy HOTO 3I0pPOB’S, 3BUYOK IIOJI0 yIO00aHb
TUX Y 1HIIMX CTPaB, YMOB, B SIKMX IepeOyBae XBOpHiM ToII0). bynb-ski
pEeKOMEH/IaIll € OPIEHTHPOM JJIi CTBOPEHHS KOXXHOIO JIFOJUHOIO 1HIWBI-
yaqbHOTO pAaIliOHy, TPYHTYIOYHCh HAa OCHOBHUX HAyKOBUX IOCTYJIaTax
IIOZI0 XapyyBaHHS SK 370pPOBOI, Tak i XBopoi jroauHu. Take xapuyyBaHHs
Ma€ CTHMYJIIOBaTH WiJBUINEHHS IMYHHOT'O CTaHy OpraHi3My, IIBHIIIIC

gILMAYOdI XHAdO0OhdVX

IIJOVOHXdJL IHLIFO0OH

.................. eosene
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CIIOBUTHHEHHSI 3aMAJIBHOTO IMPOIIECY, 3HMKCHHS 1HTOKCHUKAIII1, TIOJIMIIIECHHS
nepediry OKMCHO-BIAHOBIIOBAJILHUX IMPOIIECIB, IIaIIHHSI OPraHiB CepIieBO-
CYIMHHOI ¥ TpaBHOI cucTeM, QYHKIIII HUPOK.

[Tig yac mepebiry XxBopoOU Ba)IMBUM € TOTPUMaHHS PaIliOHaJILHOTO
MUTHOTO pexXumy. JIOIiIBHUM € CrIOKMBaHHS Bix 8 710 10 CKISHOK piguHU
IIOJIHS. XBOp1 MalOTh MHUTH OLIbIIE PIAUHM JJIs aJICKBAaTHOTO BITHOBJICHHS
il BTpar, MOB’s3aHUX 13 BIUIMBOM BIpYyCHOI 1H(EKIli, a TaKoX 3 METOI0
HEUTpaizaiii Ta BUBEJICHHS] TOKCUYHHUX CIIOJIYK, IO YTBOPIOIOTHCS BHACTI-
JIOK OKHCJIIOBAJILHOTO BIUIMBY HeOe3NeuHuX MmetabouniTiB. JlocTtaTHe crioxku-
BaHHS PIAMHU MOE JOMOMOITH PO3PLIKYBAaTH CIU3, SKUA CHOPUYUHSIE
xapakrepHi s COVID-19 3axknaneHicTb, 61J1b y TOPIIi Ta Kallemb.

[Tpobnemu xapuyBanHs xBopux Ha COVID-19 maioTh po3B’s3y-
BaTHUCs cUCTeMHO. HalO1abI BaXKJIMB1 HANIPSIMU — 3a0e3neueHHs KilbKICHOL
ma SAKICHOI NOBHOYIHHOCMI PAYIOHY, ONMUMANLHOL 30AIAHCOBAHOCMI HYM-
pienmis, KomneHcayisi Oeiyumy He3aMIHHUX HYMPIEHMIE i 0i0102I4UHO
AKMUBHUX CNONYK, [H2IOY8AHHS BLIbHOPAOUKATbHO20 OKUCHEHHs: PEryo-
BaHHs TIporieciB OioTpaHchopmallii eHI0TOKCHUHIB OKUCHEHHSM, METHJIIIO-
BaHHSM, /Ie3aMiHYBaHHSM Ta IHIIMMHU O10XIMIYHMMH pEaKIisiMH, CIPSMOBa-
HUMH Ha 1X 3HEMIKO/DKCHHS (TJFOKO3MHONATH (130TiOlMaHATH), MMOJTi(HhEHOH,
CEJICHOMPOTEHU, TIIYTATIOHBMICHI CIIONIYKH); AHMUOKCUOAHMHA Oisl — TIOJ1-
dbeHonM, TIIYTaTIOHBMICHI CIOJYKH, KapOTHUHOIIW, BITaMiHHU-aHTHOKCH-
NIaHTH, BiTaMiHU Tpynu B; eusedenns enoomoxcunie: akTHUBI3yBaHHS TpO-
1ECiB 3B’A3yBaHHs 1 BUBEJCHHS 3 OPraHi3My TOKCHYHHUX CIIONYK Ta IXHIX
HECTIPUATIUBUX METa0OMITIB (JOCTAaTHSA TiapaTallis OpraHi3my, XapdoBi
BOJIOKHA, TIOJiCaxapuiu, 30KpeMa MEKTUHH); NiOMPUMAHHA HOPMATLHO2O
@yHKyiony8anusa IMyHHOI cucmemu: CIOXWUBAaHHS TPOAYKTIB — JDKepeln
BitaminiB A, C, E, D, Iunuky, Maruio, CeneHy TOIINO; HOpManizayisi
MIKpOOIOYeHo3y KUWKIBHUKA I CIMUMYTIIO8AHHS PO3BUMKY KOPUCHOI MIKPO-
@ropu: NETOKCHKAIliSl €K30TC€HHMX M EHJOTeHHUX CyOCTpaTiB Ta MeTa-
OOITIB 1 3HWKEHHSI €HJIOTCHHOI 1HTOKCHKAIlIl TPOTYKTaMU CHHTE3Y THUJIb-
HOT MikpoopH, COPUATIMBA Jis HA EHJAOCKOJIOTII0 MIKPOOPTraHi3MiB
TOBCTOI KHWIIIKH, TOJIMIICHHS 3aCBOEHHS XapuUOBUX PEYOBHH, MPOIYKILiS
IMYHHUX TiJ 1 010JIOTIYHO aKTUBHUX PEYOBHH (IIpe-, MPO- Ta CHHOI0THKN).

[TinBuIIeHHS IMYHHOTO CTaHY JOCSTAEThCS 3aBISAKU (1310JIOTTUHOMY
MOBHOI[IHHOMY Xap4yyBaHHIO 3 JIOCTATHBOI KiIBKICTIO OUIKIB (M’sCO TBa-
pUH, TTHII, pru0a, MOJIOYHI IPOAYKTH, SUIs), 301IBIIEHUM BMICTOM BiTaMi-
HiB A, C, E, D, rpynu B. 3a HasgBHOCTI 200 CXWUIBHOCTI 10 aJepriiHUX
MPOSIBIB HEOOX1THO OOMEXKYBAaTH KOHAMTEPCHKI BHUPOOH, ITYKOpP, KyXOHHY
cinb 10 4—6 T Ta 301IbIIyBaTH B PalioHi KUTHKICTh MPOAYKTIB, IO OaraTi Ha
COJIi KaJIBI[iI0, — 1€ IEPEBAKHO MOJIOYHI npoaykTu. Kpim Toro, HeoOXigHO
BUKIIIOUYUTH TPOAYKTH, IIO MICTSAThH IIABJIEBY KUCJIOTY, KA CIpPUSE BUBE-
JIEHHIO KaJbI[II0 3 OpraHi3My (HanpuKjaj IMaBeib, IMIMUHAT).

Jlyisi 3MEHIIeHHST IHTOKCHKAIl MOTPiIOHO BBOJUTH JOCTATHIO KiJlb-
KiCTh BiTaMiHiB (0c0o061auBO C — TMMOH, CIK KBallleHOT KamyCTH, IJIOAN YOp-
HOT CcMOpOAMHU (CBDXKI TJIoau ab0 3aMOpPO’KEHi), BapeHHs 3 Hel, BiaBap
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MIMIIIAHA, S0yKa Ta iH.) 1 PiAWHU, 30KpeMa Pi3HUX HETa30BaHUX MiHe-
panpaux Boa — Big 1000—1500 r. [lo3uTHBHMIA BIUIMB TaKOX Mae Ha-
CHUYEHHS JIE€TU MPOIYKTaMH 3 BUCOKUM BMICTOM BiTamiHy P (dopHorumigHa
ropoOuHa, IMIKIIIMHA, YOPHAa CMOPOJANHA, TUMOHH).

YucneHH1 CIIOCTEPEKHI TOCITIKEHHS MMOKAa3yIOTh, IO OB’ I3aHUH 13
BiKOM JaediuT BiTamiHy D Moke BUKIMKATH TOTIpPIIEHHS Mepediry Bipyc-
HOT 1H(EKIIi Ta CHPUYMHATH PO3BUTOK YCKIATHEHb, 30KpeMa IOMIXK
JOPOCIIUX Ta JITHIX Joaeh [8—19], mo oOyMOBIIIOE MOMUIBHICTh CIIOXKH-
BaHHS B PAIliOHI XapyOBUX MPOJYKTIB 13 BMICTOM KalbLH(EPOIIiB, cepe.
SAKUX HaWOIIbpIlle 3HAYEHHS /JIA JIIOJUHUA MaloTh BITaMiHU €pProKajbIlv-
depoin (D2) Ta xonekansiudepon (D3), mo pazom yocoOmoroTs Bitamin D.
Bitamin D MicTuThCS 3A€0116II0TO Y TPOAYKTAX TBAPUHHOTO ITOXOXKEHHS.
Ocob6mmBo Oarato #oro B meuiHmi Tpicku — 100 mxr %, a B ocenemaisx
aTmaHTUIHUX — 30 MKT %. VY SHIIX BMICT KIbIU(EPOITiB CTAHOBUTH 4.7 MKT %o,
y momomi — 0.05, y BepmkoBomy macii — 1.3—1.5, y sutoBud4iil newinmi —
2.5 Mxr %. BigHeceHHs kanbIudepoTiB 10 BITaMIHIB € JOCUTh YMOBHHUM,
OCKIJIbKM BOHU 3/I€01BIIOTO YTBOPIOIOTHCS B MIKIPI JFOJUHM i BIUTUBOM
ynsTpadioneroBux npomeHiB. OcTaHHi Ai0Th Ha npositamin (D3) — 7-ge-
T1APOXOJIECTEPUH, KU, CBOEK YEPror0, CHHTE3YETHCS y OLIBIT TITUOOKHX
mrapax Imkipu 3 xojectepuny. Cami kaiabludepoau € MaloakKTUBHUMU. J{iis
TOTO 1100 MEepPEelTH Yy BIAMOBIIHY aKTUBHY (HOpMY, KalabIiu(epoan B EeUiHII
T1IPOKCHITIOIOTHCSL 1 TIEPETBOPIOIOTHCA HAa HAWOUIBII aKTUBHY (oOpMy —
1.25-okcikanpudepos. Y 3BHUYAWHUX yMOBax JOPOCIl HE MOTPEOYHOTh
J0JIATKOBOTO BBEJCHHS KalbIU(EPOIiB: J000Ba MOTpeda B HUX CTAHOBUTH
6m3pko 100 MO, 11t BariTHAX Ta THX, IO TOAYIOTH rpyasmu, — S00 MO (1 MO
nopiBaioe 0.25 MKr). 3a HEJOCTATHHOTO MPUPOAHOTO OCBITIEHHS MOTpeda
y BiTaMiH1 30UTBIIYETHCS, 10 TIOB’I3aHO 31 3SMEHIIIEHHSM €HJIOT€HHOTO CHH-
Te3y BITaMIHY B OpraHi3Mi JIIOJIMHHU 32 BiAMOBIIHUX YMOB [7].

CrpusTiuBO BIUIMBAIOTh HA TEpeOir OKMCHUX TPOIECIB MPOAYKTH,
10 MICTATh 3HAUHY KuUIbKicTh Dochopy 1 Marniro (puba, M’sco TBapuH,
MOJIOYHI TIPOJIYKTH, TOPIXH, HACIHHS OJIWHUX KYyJIbTyp). Pe3ynbpratu umc-
JICHHUX EKCTIIEPUMEHTAJIbHUX JIOCHIKEHb MiATBEPKYIOTh B3a€EMO3B’ 30K
Mik nedimurom Marniro (MgD) Ta OKCHIATUBHUM CTPECOM i PO3BUTKOM
3amajieHHsl B opraHi3mi JroauHu. MgD cympoBOIKYETHCS MiABUIIICHUM PiB-
HEM MapKepiB OKCHUIATHUBHOTO CTpeCy, SIK-OT MPOAYKTH OKHCIIOBAIBHOT
mMoudikartii mimiais, 6inkiB Ta JJHK. Kpim Toro, BusiBieHo 38°s130k mixk MgD
Ta OocjabjJeHUM AaHTHOKCHJIAHTHUM 3axHCTOM. Bimomi MexaHi3MH 3ama-
JeHHs, cupuanHeHi MgD, BKIO4YaroTh akTHBaIi0 (aronuTapHUX KIITHH,
BIJIKPUTTS KaJIBIIEBUX KaHATIB, akTHBAIlil0 penentopa N-metmi-D-acmap-
taty (NMDA) # aktuBarito snepaoro ¢axropa (NF)-«kB. [lo Toro x MgD
BUKIIMKA€ CHCTEMHY pEaKilil0 Ha CTpec 4Yepe3 HeWpPOCHIOKPUHOJIOTIYHI
HUIAXU. 3amnaneHHs1, cipuunHene MgD, mMoxke mpu3BecTd 10 aTepOreHHHUX
3MiH MeTa0oJi3My JINOMPOTEiAiB, AUCPYHKIII EHIOTENI0 Ta BHUCOKOTO
apTepiasibHOTO THCKY [33; 34].

gILMAYOdI XHAdO0OhdVX

IIJOVOHXdJL IHLIFO0OH
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JlocimKeHHS CBiIUaTh, 0 MarHiii MO)ke MaTH Ba)KJIMBE 3HAUCHHS
y maroizionorii AesKuX 3amajdbHUX 3aXBOPIOBaHb. Pe3ynbraramu KIiHIY-
HUX BUIIPOOYBaHb Ta J1a00OPaTOPHUX JOCIIKEHb MIATBEPKEHO poJib Mar-
HiI0O y marodi3ionorii 3amambHUX 3aXBOPIOBAaHb, SK-OT: Mia0eT, acTma,
recT03, aTepoCKIepO3, YpPaKeHHS CepIsl Ta PEBMATOIAHHUN apTpHT, SKi
€ YCKJIQJJHIOBAJIbLHUMU YMHHHUKAMU 1] 4aCc OKCUIATHUBHOTO CTPECy B Opra-
HI3M1 XBOpHUX Ha KOopoHaBipycHY iH(ekIio [34]. Lle Bu3HaUae BaKIMBICTh
3a0e3redeHHs TI0CTaTHROI KiTbKOoCTI MarHiro B parioni xsopux Ha COVID-19.

BxorouenHs mpoaykTiB, 6araTux Ha BiTaMiHM Tpymnu B (BigBap mime-
HUYHUX BUCIBOK, HOTYPTH), 3a1100irae MpUrHiYeHHIO KOPUCHOT MiKpodIopu
KUIIKIBHUKA, KA CTPAXAA€ IiJ yac BUKOpUCTAaHHS aHTHOI0THKIB. [Ipoayk-
TaM, OaraTUM Ha HIKOTHMHOBY KHUCJIOTY, TpUTaMaHHA CYIUHOPO3IIUPIO-
BaJibHA JIisl HA JIETEHEBI CYJAMHU, BHACIIOK YOr0 BOHU 3MEHIIYIOTh OpOH-
Xocma3M, 10 HEOOXiAHO BpaxoByBaTH IpU TOOYIOBI CBOTO paIlioHY.
baratumu nHa BiTamin PP (HIKOTHHOBY KHCJIOTY) € TpedyaHa Kpyma, M’ sco,
cyonpoaykTu, puba, apaxic, pUCOBI Ta MIIIEHWYHI BUCIBKH. J|OCUThH BEIUKY
yBary BapTO MPHUIIMTH BXXUBAHHIO BiTaMiHY A 1 [B-KapOTHHY, OCKUIbKH
BOHH CIIPHSIIOTH PEreHeparlii emirTesilo AMXalbHUX NIUIAXiB. baratumu nHa
BiTaMiH A € pu0’suuil *Kup, sJIOBHYA MEYiHKA, 3HAYHO MEHIIE — UL Ta
MOJIOKO; Ha OeTa-KapOoTHH — YepBOHAa MOpPKBa, rapOy3, oOiinmxa, 3ejeHa
uOyI1sl, YepBOHUI Mepelb, TOMIIOPH, 3eJIeHa METPYIIKA.

3 MeTor0 IIagiHHSA OpraHiB KpOBOOOITY 1 TpaBJICHHS KOPHUCHHUM
€ BBEJICHHSI B paIllOH Xap4yyBaHHS MPOJYKTIB, IO JETKO MiJJaOThCSA il
(GbepMEeHTIB IUTYHKOBO-KHIITKOBOTO TPaKTy (TOMOT€Hi30BaHI OBOYi, M’CO,
puba, MOJIOKO, Pi3HI COKHM), I YHUKAHHS THX, [0 BUKINKAIOTh METCOPU3M
(ropox, coueBwWIIs, Kamycra) Ta 3amopu (mpoayktu 3 padiHoBaHOTO 00-
poirHa). 3a00pOHSIOTHCS SK XOJIO/IHI, TaK 1 JOCUTH Tapsidi Hamoi Ta CTPaBH,
a TaKOX COJIOHI i MapuHOBaHI MPOAYKTH, TOCTP1 IPUIIPABH 1 COYCH.

VY mepuni AHI 3aXBOpPIOBaHHA (B TEpioJ BUCOKOI TeMIepaTypH Ta
IHTOKCHKAIli{) peKOMEHIYEThCSl YacTe BXKUBaHHS Tki (6—7 pa3iB Ha a00Yy),
gKa Ma€e OyTH B pIOAKOMY Ta Jg00pe MoJApiOHEHOMY BUTJISJL, IO CIPHUsE
IaiHHIO OPTaHiB TPaBJICHHA i OLTBII e()EeKTUBHIN i1 TpaBHUX (EPMEHTIB.
[le oBoueBi mope 3 rapOy3a, KabaukiB, IyKiHi, MOPKBH, KAPTOILII.

PekoMeHyroThCS (PYKTOBI i OBOYEBI COKH, >KYpaBIMHHUN MOpC,
BiJIBAp YOPHOI CMOPOJWHHM, IIUMIINHH, QPYKTH (3aleueHi), sroad, yau
3 TMMOHOM, MOJIOKO, KHCEll, jKelle, M’sICHI Ta puOHI OynbHOHHU, BiIBapH
3 KpyIH Ta MIIEHUYHUX BUCIBOK.

[lin yac omyxaHHA MOTPIOHO PO3MIMPIOBATH PAIiOH, TOCTYIIOBO
HiIBUIIYBAaTH HOTO €HEPreTUYHY IIIHHICTD (KaJIOPIHHICTB), 301IBIIYIOYH BMICT
OinKiB (M’SICO HEXUpPHE, KypsTHHA, puOa, KUCIOMOJOYHUN CHp, SHI).
301IbIIICHHS KUTBKOCTI OUJIKIB y JOOOBOMY paIlioHl COpHsIE CTUMYJIAIIT BiJl-
HOBJIIOBAJILHUX MPOILIECIB, MPOAYKYBAHHIO aHTHUTLI, 3a11001ra€ HEraTUBHOMY
BIUTMBY aHTHO10THKIB. KiNbKICTh KyXOHHOI coOuli, siIKa HEOOXigHa Ui CHH-
T€3y COJISIHOI KUCJIOTH B IUTYHKY, MOTP1OHO 30utbuTH 10 10—12 r Ha m00y.
J103BOJIIOTHCS CIK KBAIlIEHOI KAaIyCTH, BUMOYEHI OCEeJIe/lli, 0 Jornomarae
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HiIBUIIATH aneTuT. bakaHuM € BBEJEHHS JI0 PaIlioHy MPOMYKTIB, SKi CTH-
MYJIIOIOTH SIK IIJTYHKOBY CEKPEIIil0, TaK 1 30BHIIIHIO CEKPETOPHY (PYHKIIIFO
MIIUTYHKOBOT 3a1034 ((ppyKTH, OBOYI1, ATOM 1 COKHU 3 HUX, M’SICHI Ta pUOHI1
OyJIBHOHM, COYCH HETOCTpi).

Opienmogrne 00HOOenHe MeHIo Jiemu nid 4ac KOpoHAsipycHOI iHgexyii 8
nepioo 3a20CmMpeHHs X60poou

Ilepmmii cHizaHOK

Kawa siscsina monouna 3 eopixamu (¢pyHOYK, 8010CbKI 20pixu, Mueoaiv),
seo0amu cgidicumu (abo cgixcomopoicenumu) yu 6anarom (200/10/20 2);
yatl 6e3 yykpy 3 aumornom (200 2).

JApyruii cHizaHok
Myc i3 kypaeu (125 2);
cik-gppews mopkeano-aoayunuti (200 2).

O06in

Bynviion kypauuii 3 suyem giosapenum ma 3enentio (200/20 2);
3pasu 3 AN0BUYUHU, Papuupo8aHi pucom (naposi) 3 osouamu
npunywenumu (70/150 2);

Komnom 3 s0ayk b6e3 yykpy (200 2).

Moayaenok
Ilyoune cupnuii (130 2);
siosap wunwunu (200 2).

Beueps

Biosapena puba, 3aneuena 3 kapmonneio (70/180 2);
nwope mopkssaue (200 ),

yau 3 aumonom 6e3 yyxpy (200 2).

Ha niy
Hozeypm abo xegip (200 2).

Ha Bech neHb

Xni6 nwenuunuii (200 2), 6uopawnvoi suniuku,

xni6 euciexosuii (150 2);

macno gepuikose (20 2).

600a NUMHA, 600a 3 TUMOHOM AO0 Minepanbha cmonosa (1000—1500 2).

VY pasi HE3aJOBUTFHOTO aNeTUTY A0 PaliOHY JOAAIOTHCA (DPYKTOBI
1 OBOYEB1 COKHM, HEXXHMPHI MIITHI OYIbHOHHU, TTOMIPHO COJIOHI 3aKYyCKH (BUMO-
YeHi OCENIe/IIIl, TBEPAUM CUP, TIPSHOIII).

BucHoBku. Pe3ynbpratu HayKOBUX JTOCIIKEHB CBIYATh, IO ITiJT 9ac
BipyCHUX iHQEKIi B OpraHi3Mmi JIOAWHA Ha TJIi OKCHIATHBHOTO CTPECY
BiIOYBAIOTBCS CYTTEBI MOPYHICHHS METAaOONIYHUX TIPOIECIB 1 TPHUTHI-
9yeThCsl (DYHKINISI aHTUOKCHJAHTHOTO 3aXHUCTY OPTraHi3My.

gILMAYOdI XHAdO0OhdVX

IIJOVOHXdJL IHLIFO0OH
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B COVID-19 na oprati3m JTIOJUHH CYNPOBOIKYETHCSA JTOCHUTH
JUHAMIYHUMH TIOPYIIEHHAMH (YHKIT OPOHXOJETeHEeBOI, CEPIEBO-CYINH-
HOi, TpaBHOI Ta BUJUIbHOI cucteM. Came TOMy TepamleBTUYHI 3aXOJ1 MalOTh
OyTH KOMIIJIEKCHUMH, CEpE/l HUX BaXXJIMBE 3HAUCHHS HA/IA€ThCS alliMEeHTap-
HOMY YMHHHKY. Jlif OCTAaHHBOTO Mae 3a0e3MedyBaTi OCHOBHI I'PYITH BIIACTH-
BOCTEH 1K1, IK-OT: HyTPUTUBHA, PEryJIsTOpPHA, CCHCOPHA Ta KOTHITUBHA.

HaykoBo 0OrpyHTOBaHO MOMKJIMBI IUISIXM KOPEKIi Xap4yBaHHS Hace-
JeHHs B yMOBax NOMIMPEHHS KOpoHaBipycHOl iH(ekmii. Bcranosmeno
JOLUIbHICTh BUKOPUCTAHHS NMPUHIUIIB JIETOKCUKALIIMHOTO XapuyBaHHS Ha
TJIi HyTPUTHBHOI TIATPUMKH CEpPIEBO-CYIMHHO, IMyHHO1, OpPOHXO0JIETEHEBOT
CHCTEM Ta CUCTEMH TPABJICHHS OPTaHi3MY JIIOIHHU.

3anponoHOBAaHO OPIEHTOBHUN PAIiOH 030POBYOT0 XapuyBaHHS IS
mrojiei, mo 3axopinu Ha COVID-19. BogHouac BapTO BpaxOBYBaTH 1H/IH-
BiZlyaJbHI OCOOJMBOCTI mepediry 3axXBOpPIOBAHHA 1 CTaHy 3J0pOB’S, HAsB-
HICTb CYIyTHIX 3aXBOPIOBaHb Ta YCKJIAIHEHbB, III0 BUMArae iHauBIIyatizamii
HiAXO0AY A0 CKIIAJaHHs palioHy XapuyBaHHS JIOAUHH.
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Karpenko P., Prytulska N., Fedorova D. Nutrition of humans with COVID-19
viral infection.

Background. The most pressing global problem today is overcoming the
Covid-SARS-2 pandemic which has spread at extraordinary speed, reaching 6 continents
within 3 months, transforming our society around the world. In order to solve the comp-
lex problem of human life and health safety, which is facing many scientific groups
today, in our opinion, there is a system and acceptability of existing research results. One
of the chains of the patient’s treatment strategy is his nutrition. In this context, diet the-
rapy can have a significant impact on improving the course of the disease and speeding
up the recovery of those who have already contracted COVID-19, and a healthy diet and
antioxidant nutritional support can be an effective preventive measure.

The aim of the study is to substantiate the ways of alimentary correction of the
diet of patients with corona virus infection COVID-19, which will contribute to the nutri-
tional support of the normal functioning of organs and systems of the body.

Materials and methods. Theoretical methods (analysis and generalization of lite-
rature sources) — to reveal the essence of the problem and determine the directions of its
solution. The information of the literature sources, which offered evidence-based appro-
aches and directions of alimentary correction of metabolic disorders as a result of action
of viral infections and their consequences for a human body is generalized. The directions
of metabolic disorders in the human body due to viral infections — the influence of endo-
toxicants, hypermetabolism, the mechanisms of oxidative stress and antioxidant defense
of the body were investigated.
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Results. The results of scientific researches are analyzed, in which the physiolo-
gical and hygienic substantiation of directions of alimentary correction of food ration and
needs of nutritious support of normal functioning of organs of patients exposed to nega-
tive influence of extreme and stress factors, in particular viral infections is discretely
given. In the context of the above, it is important to use the principles of detoxification
and immuno-protective nutrition.

Taking into account modern scientific data, the diet of patients with corona virus
infection is recommended and the expediency of using the principles of detoxification
nutrition against the background of nutritional support of the cardiovascular, immune and
bronchopulmonary systems of the human body is proposed, the approximate diet of
a health food for patients (adult population) is offered.

Conclusion. The results of scientific research show that viral infections in the
human body as a result of oxidative stress are significant violations of metabolic
processes and suppressed the function of antioxidant defense of the body.

The effect of COVID-19 on the human body is accompanied by very dynamic
disorders of the bronchopulmonary, cardiovascular, digestive and excretory systems. As
a result, therapeutic measures should be comprehensive, among which an important role
is given to the alimentary factor. The action of the latter should provide the main groups
of food properties, such as: nutritional, regulatory, sensory and cognitive.

Possible ways of correction of human nutrition in the conditions of spread of corona
virus infection are scientifically substantiated. The expediency of using the principles
of detox nutrition on the background of nutritional support of the cardiovascular, immune,
bronchopulmonary and digestive systems of the human body has been established.

An approximate health-improving diet for people with COVID-19 has been pro-
posed. At the same time, it is necessary to take into account the individual characteristics
of the disease and health status, the presence of comorbidities and complications, which
requires individualization of the approach to the preparation of the human diet.

Keywords: corona virus infection COVID-19, alimentary correction, detox nutri-
tion, nutritional support, immune, cardiovascular, bronchopulmonary system, digestive
system, health diet.
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MEXAHI3M $YHKIIOHYBAHH/
"€IHHOTI'O BIKHA" B IIOPTAX YKPAIHH

Jlocniooiceno memooonoeiuni ma npakmuyti acnekmu peanizayii npunyunie "eou-
HO20 6iKHA" 6 nopmax Yxpainu 3 Memoio 6npo8adICeH s CUCHEMU CHPOWEHHS NPOYEdyp
00CY208Y8aANHS 6AHMAICONOMOKIS. Busnaueno xapaxmephi pucu nocmynogux emanie
s3acmocysanus "€ounoeo eikna" ¢ Ykpaini. Busuerno oani 0OpobKu KOHCOMIO08AHUX 8AH-
maoicie y Kowmetinepax y cucmemi "€0unoeo 6ikHa" uepe3 20/106HI YKPAIHCLKI NOpMUL.
OOIpyHmMOBano HanNpsamMu po3gUMKY 00CIY208Y8AHHS GAHMANICHO-MPAHCNOPMHUX ONepa-
yitl i3 suxopucmanHam cucmemu "€ounoeo ikHa".

Knwuosi crosa: cuctema "eAMHOTO BiKHA", IOTICTUYHI MMOCEPEIHUKH, KOHTCH-
HEpHI TEPEBE3CHHS, CKCIICIUTOP, MYJIBTHUMOJANBbHI TEPEBE3CHHS, KOMIUICKTAIS BaH-
TaXiB, TPAaHCTIOPTHA 1HPPACTPYKTYpa, TPAHCITIOPTHHH KOPUIOP.

Sumuna A., Jlvicas C. Mexanuszm pynxyuonuposanus "edunozo okna'' é nopmax
Ykpaunwvi. Uccrnedosanvl memodonocuueckue u npakmuyeckue acnekmvl peanusayuul
npunyunos "eounoeo oxna" 6 nopmax Yxpaunvl ¢ yeavlo 6HeOpeHUs cucmemsl ynpouje-
HUsL npoyedyp 00CIYIHCUBAnUS 2py30nomokos. Onpedenensl XapakmepHule 4epmul nocme-
NeHHbIX IManos npumerenus "eounozo oxna" 6 Ykpaune. HU3zyuenvl dannvle 00pabomxu
KOHCOMUOUPOBAHHBIX 2PY308 8 Konmelinepax 6 cucmeme "edunoco okna'" uepes enasghvie
YKpaunckue nopmol. OBOCHOBANBI HANPAGIEHUS PA3GUMUS OOCTYIHCUBAHUS NOSPY3OUHO-
MPAHCHOPMHBIX ONEPAYULL C UCROIb308AHUEM cucmeMbl "eduroeo okHa".

Knwuesvle croea: cucreMa "equHOTO OKHA', IOTHCTUICCKHE ITOCPEIHUKH, KOH-
TCHHEPHBIC TEPEBO3KH, OKCICAUTOP, MYJIbTHMOIAJIbHBIC IEPEBO3KH, KOMILICKTAIIHS
TPy30B, TPAHCIIOPTHAS HHPPACTPYKTYpa, TPAHCIIOPTHBINA KOPUAOP.
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IlocranoBka npo6Jemu. CyyacHUIl pO3BUTOK €KOHOMIYHUX BiJIHO-
CUH MK y4acHUKaMM Oi3Hec-IpoleciB nependayae BUSBHAUYEHHS KIIOYOBHUX
NUTaHb OpraHizamii BaHTAXKHO-TPAHCIIOPTHHUX TIEPEBE3€Hb Ta OOpPOOKHU
BAaHTAXIB y paMKaxX YCYHEHHS MEpPElIKoJ Ha HUIAXY Mirpamii yepe3 MHUTHI
KOPJOHHU TOBapiB, MOCAYr W 1HIMHUX (PaKTOpiB BUPOOHUIITBA. Y KOHTEKCTI
BIIPOBA/KEHHS MPHUHIIMIIB €BPOMEWCHKOI 1IHTErpallii MocTae MUTaHHS PO3-
B’sI3aHHS TPOOJIEM, OB SI3aHMX 13 CHCTEMAaTH3aliero i yHi(iKamiero NeBHUX
MpaBUJ Ta BUMOT IOJIO 3JIMCHEHHS OIepaliii JOKYMEHTOOOIry, MUTHHUX
dbopMabHOCTEH, BEICHHSI CTATUCTUYHOI 3BITHOCTI, aHAII3y OOCSTIB MOTO-
KiB €KCIIOpPTY, IMIOPTY, TPaH3UTY BaHTaXiB, CIUIATH MOJATKIB M I1HIIUX
IUTATEXKIB BIAMOBIHO 10 HAIIOHATHLHOI HOPMATHBHO-3aKOHOJIaBUOi 0a3u
B JIAHIIOTaxX noctavyaHHs. KoMIuiekc nux omepailiil akyMyntoeTbes 6e3mo-
CepeHhO B MYHKTaX NEPEBAIKH BaHTaXy, a caMe: B MYJIbTHMOJATbHHUX
TPAHCTIOPTHHUX TEpPMiHajaX, MOPTAX, HA 3ATI3HUYHUX CTAHINISIX, B aBialliii-
HUX MOPTax, MPUKOPAOHHUX MUTHHX CITYXOax.

HanaromkeHHs 3araabHOHAIIOHATIBHOTO MIAXOAY 0 MOCIIJOBHOCTI
IPOIIECiB 1 Mpoueayp MUTHUX (OPMAIBHOCTEH Ma€ CTaTW LUTICHUM MeXa-
HI3MOM DETyIIIOBaHHA uepe3 "€MHEe BIKHO" MepeTHHy KOPIOHY, SKUN CIIpUsE
MPO30POCTI, MIBUAKOCTI, MPOCTOTI Ta HAJAIMHOCTI Yy BHKOHAHHI BaHTaXXO-
NepeBe3eHb 1 BOAHOUYAC 3a0e3nedye Oep)KaBHUI KOHTPOJIb Ta PiBHOIPAB-
HICTh YCiX YUYaCHHKIB €KOHOMIYHHUX BiJHOCHH.

AHaIi3 ocTaHHIiX AociaimxkeHb i myOuaikamiil. Y cydacHiii eKOHO-
MIYHIN JITepaTypi TOCTIIKYIOTHCS MOXKIIMBOCTI 3alPOBAPKEHHS HAMO1IBIIT
Ti€BUX 1IHCTPYMEHTIB (PYHKIIIOHYBAaHHS MEXaHI3My BIOCKOHAJICHHS MPOLEITYP
MEPEBAIKM BAaHTAXIB, CYMPOBODKYBAIBHUX OMNEPAIiid Ta HaIaHHS JTOCTYII-
HO1, BIPOTITHOI M JOCTaTHBOI 1H(OpMaIi BCIM 3aIiKaBJICHHUM CTOPOHAM
ux nporieciB. [IuTaHHIO MABHUINEHHS SKOCTI OOCIYrOBYBaHHSI BaHTAXO-
MOTOKIB y CBOIX HAYKOBHIX MpAIX MPHUIUISLIO yBary 4MMallo BUYCHUX, SIK-
oT: B. b. Asep’snoB, B. B. bapa6am, I'. C. I'purop’es, O. O. [TnaTonos [1],
1O. I. ITuBoBap [2], O. I'. Kazauenko, €. C. Kymenko, I. M. Cokyp, O. B. Jlas-
pyxig, P.Jlamyk, 1. O. ®emoroa [3], JL.T. Xapcyn [4,c.112-120].
[IpakTuka "eauHOTO BiKHA" B MIDKHApOJHIM TOPTIBIl XapaKTepHU3YEThCS
B ogHoiiMeHHii ctarTi O. O. [lnatoHosa [1], e BUCBITIIIOIOTHCS MaOyTHI
MEPCIICKTUBY BIPOBADKEHHS I1i€] cUCTeMU B YKpaiHi, a TaKOX IepeBaru
HAJl YUHHOKO TPOMI3IKOI0 Ta JOBTOTPUBAIIOI TPOIEAYPOI MHUTHHX (op-
MaJpHOCTEH ¥ omepamiii BaHTax000poOku. OIliHKAa PUHKY aaMiHICTpa-
TUBHUX moclayr BimoOpaxkena B crtarti lO. . [TuBoBapa [2]. ¥V pobori
I. O. ®egoroBoi [3] cucTeMaTH30BaHO IHCTPYMEHTH MPABOBOTO PETYIIIO-
BaHHS NPOLEAYp HaJaHHS aJMIHICTPATUBHUX MOCIYT MUTHHUMH OpraHaMu
VYkpainu Ha npuHIMNAX "€ TUHOTO BikHA'".

[Tpobnema opmamizarii cuctemu "equHOro BikHA" B YKpaiHi Cbho-
TOJIHI € HA TTOYATKOBIM CTaii BUBYEHHS Ta BIPOBA/KEHHS, MOTpeOye onpa-
KUIBKICTh JOCHIPKEHb MHUTHOTO 3aKOHOJIABCTBA, MPHUHIUIIB CTBOPEHHS
"enuHOTO BiKHA" B MOPTax YKpaiHU 3aMIIAE€THCA 0arato HEBHPIMICHUX
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nuTaHb. 30KpeMa, BUKOPHUCTAHHS MPOrPaMHUX KOMILJIEKCIB Ma€ W HU3KY
HEraTUBHMX aCIEKTIB, SIK-OT: 3aKPIIUICHHS B HOPMATHBHO-IIPABOBHUX aKTaX
MeXaHi3My (GYHKI[IOHYBaHHs 1H(POPMAIiHHOT CUCTEMHU TOPTOBOTO CITIBTO-
Bapuctsa (ICIIC), noctymy cy0’€KTiB rOCIOIaPIOBAHHS 10 CUCTEMH.

3 orAay Ha aKTyalbHICTh MPOOJEMH JOCHTIKEHHS OCHOBHOIO
Memoro cmammi € y3arallbHEHHSI METOIO0JIOTIYHUX 1 MPAKTHYHUX MOJI0KEHb
BUBYCHHA TEOpil Ta MPaKTHKH peami3amii NpUHOMIIB "€IWHOro BikHA"
B CYNPOBOJIXKEHH1 BaHTA)KHO-TPAHCIIOPTHUX MEPEBE3EHb, OOPOOKU Ta TEpe-
BaJIKW KOHTEHHEPHUX 1 TeHEpAIbHUX BAHTAXIB Yepe3 MOPTH Y KpaiHH.

Marepianu ta meroau. MeTtogamu NOCHIPKEHHSI € aHANi3 JUHA-
MIiK{ TIOKa3HHKIB, 1[0 XapaKTEPU3YyIOTh OOCSITH BaHTaKOOOPOOKH B MOpTax
Ta TepMiHAJIaX; CHCTEMHHMI CUTYAIlIiHUN Ta TUHAMIYHUNA TAXOIU A0 OIIHKA
($yHKIIOHATY TIOPTIB Yy JIOTICTHYHUX CHCTEMax; METOAM CHCTeMaTh3allii,
inenTudikamii, kracudikamii # yrpymyBaHHs; MOPIBHSIHHA XapaKTEPUCTHK
NOTEHLIaNy Ta creuudiuHuX BIACTUBOCTEH MOPTOBUX BAHTAXHUX TEPMi-
HaJIiB, BU3HAYEHHSI B3a€MO3B’SI3KIB 1 3aJI€KHOCTI MK MPUYMHHO-HACIIJIKO-
BUMH SIBUIIAMU €KOHOMIYHOTO PO3BUTKY KpaiHH.

PesyabTaTu pociigxenns. HaranpHe muTaHHS PO3MIMPEHHS MEXi
BUKOPHUCTAHHS TMOTEHIIaTy YKpaiHCHKUX BY3JIIB MEPEPOOKU Ta MEPEBAIKU
BAaHTQXIB MDKHAPOJHOI Ta BHYTPIIIHBOI TOPTiBIi MOTpeOye BU3HAUYCHHS
NPUHIUIIB W yMOB, a TaKOX OIIHKU ()aKTOpIB BIUIUBY Ta PECYPCIiB s
3a0e3MeueHHs HaJaroKeHo1 cucTeMu (ikcarlii o0cATiB, TOKa3HUKIB 1 KpH-
TepiiB CepBiCiB MOPTY. 3a PEKOMEHIAIISIMU €BPOMEHCHKOI €KOHOMIYHO1
komicii OOH "enuHe BiKHO" BU3HAYAETHCS K CUCTEMA, SIKA JIa€ 3MOTY CTO-
poHam, 10 OepyTh y4acTh y TOPTOBEIbHUX 1 TPAHCHOPTHHUX omepanisx [3],
HaJaBaTH CTaHJApPTH30BaHy 1H(POPMAIIIO Ta TOKYMEHTH 3 BUKOPUCTAHHSIM
€IMHOTO MPOMYCKHOTO KaHally 3 METOI0 BUKOHAHHS BCIX PETYIIOBAIBHUX
BUMOT III0JIO IMITOPTY, €KCIIOPTY Ta TPAH3UTY BaHTAXKIB.

CrpornieHHsl mpoleayp TOpriBil dyepe3 "eIuHe BIKHO" Ma€e CIpPUITH
MOJTIMIIICHHIO TOPTOBEIBLHOTO KJIMAaTy, 3AIWCHEHHIO Omeparliii TpaHCIop-
TyBaHHS, €KCIEIUPYBaHHS, MEPEepOoOKH, KOHCONIJAIil Ta PO3yKPYITHEHHS
BAaHTAXIB y MICIISIX MEPEBAIKM BaHTAKHUX MOTOKIB CUPOBWHHU, MaTepiaiB,
HE3aBepUICHOr0 BUPOOHUIITBA Ta TOTOBOI MPOAYKIIii, @ TAKOXK OPOPMIICHHS
TPAaHCMOPTHHX 3ac001B, KOHTEHHEPIB, Cy/I€H ¥ 1HIINX BaHTAXKHUX MiCIIb.

BapTo 3a3HaunTyi 3anpoBapKeHHs YKPaiHCHKOTO JOCBIY B 3aCTOCY-
BaHHI HOBOTO YHI()IKOBAaHOTO MexaHI3My "€IMHOro BiKHA", 10 BIAOYyJOCS
3a CHpHsHHSA YKpPaTHCHKOTO HAI[lOHAJIBLHOTO KOMITeTy MIiXKHApOIHOI TOp-
rooi manatu (ICC Ukraine), HamioHanmbHOTO IHCTUTYTY CTpaTeriuHUX
JOCIIIKeHb, JlepkaBHOI MUTHOI clayxOu VYKpaiHM Ta TpeJCTaBHUKIB
YKpaiHChKOTo Oi3Hecy. 3amporOHOBAHO €KCIEPUMEHTAIbHUN MPOEKT IMPO-
Ba/DKEHHS YKPaiHCHKOTO JIOCBiy B 3aCTOCYBaHHI HOBOTO YHi(piKOBAHOTO
MexaHi3My "€1ruHe BIKHO — JIOKaJIbHE PIlIEHHS MPOBAKEHHS YKPATHCHKOTO
JIOCBIZTY B 3aCTOCYBaHHI HOBOTO YHi(piKOBAaHOTO MEXaHI3MY", KWW CHps-
MOBaHHMI Ha TapMOHI3allil0 TOPTOBEIbHUX MPOLEAYp y €IuHOMY (QopMarTi,
Ipo 110 CBiYATh JaHi, ki Hajgae Jepxkcrar Ykpainu.
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[TpuHU CTBOPEHHSI B MOPTaxX €IMHOI 1HGOPMAIIHHOT CHCTEMH TIOp-
TOBOT'O CITIBTOBapUCTBA BU3HAYA€ OCHOBHI 3acajy JUIg TaK 3BAHOTO OYH-
MICHHS IMIIOPTY, €KCIIOPTY Ta TPAH3UTY, NETai3ye MpOIeC rapMoOHi3arlil
JaHWUX i 9ac 3AiiCHeHHS OOMiHY iH(OpPMAli€l0 MK YYaCHHKAMH, IIO-
TpeOye aHai3y MiArOTOBJIEHOCTI MPaBOBOi CHUCTEMHU JJIsi BIPOBAIKEHHS
"enuHOTO BiKHA" B KpaiHl UM MIEBHOMY PETiOHI.

CucrteMa aacTh 3MOTy BCIM Cy0’€KTaM 30BHIINTHBOSKOHOMIYHOI JisUTh-
HOCTI — y4YaCHUKaM TPaHCIOPTHOTO MpOIeCy HaJaBaTH 1HPOPMALIIO OJHO-
4acHO, 0 €JIMHOTO MICIIS, B CTaHIAapTHU30BaHIA (opMi Ta OJHOMY areHT-
CTBY, YCTaHOBI, OpraHizamii He3aiexHo Bix popm BracHocTi. Taka cuctema
€IMHOTO 1H(OPMALIHHOTO CHIBTOBAPUCTBA 3aCTOCOBYETHCS B HAMOLIBII
PO3BHUHEHHUX MOPTaX, aepornopTax Ta IHIIMX IHTEHCHUBHHUX ITYHKTax Mepe-
TUHY KOpHaoHiB y cBiTi: ['amOypr (Himewuuna), Porrepaam (Hinepnannn),
Antseprien (bensris), ®enkcroy (Bemmukxa bpuranis), 'aBp, Mapcenn
(®panmist), bapcenona, binpbao (Icmanis). Ha 6a3i moenHaHHS 3ycHib
KpaiH 3acHOBaHO AcOIliallii0 €BPOMEHCHKOro 1H(OPMAIIHHOTO CITIBTOBA-
puctBa — FEuropean Port Community Systems, TOJIOBHOIO METOIO SKOi
€ po30y/oBa €IEKTPOHHOI JIOTICTHKU B YCIX €BPOIMEHCHKUX MOPTaX, MiABH-
HIeHHs. €()eKTUBHOCTI MOPCHKUX IEPEBE3E€Hb, EKCIEAUTOPCHKOI Ta JIOTiC-
TUYHOI JisSTBHOCTI B €BPOCOIO3i.

BripoBamkeHHs i€l CHCTEMH Ha JIOKAJIbHOMY PiBHI 3 MEPCIIEKTUBOIO
CTBOPEHHS HAIIOHAIHHOTO "€IMHOTO BiKHA'" HAOMM3UTH YKpaiHy 10 cTpa-
Terii PO3BUTKY TOPTiBIl €BpOCOI3y Ha MiACTaBl OOMiHY iH(OpPMAIIIETO,
0azytouunchk Ha cranaaprax OOH, COT, KOHKTA]JI ta BcecBiTHRO1 MUTHOI
oprasi3arii.

Icnye nymka mpo Te, 10 CTBOPEHHS €IMHOI 1H(OPMAIIHHOT CHCTEMU
Ha 0a3i moptiB OmechKoro perioHy mMae OyTH MakCUMaJIbHO BUTIIHUM HE
TUTBKH 17151 ¢y0’ eKTiB Oi3Hec-omneparii, a i i KOHTPOIIOBAIBHUX OPTaHiB
nepxasu [1, c. 39]. Takox 11e MO3UTUBHO BIUIMHE HA pO3BUTOK Onecu sk
BaroMoro By3Jia JIOTICTUYHOTIO JIAHIIOTa 3HAYHUX TPAHCIIOPTHUX KOPHUAOPIB
mix IliBgaem Tta [liBHivuro €Bpomru, Mix €Bpomnoro Ta Asiero. Tak, Mixk-
HapoJIHA acoIliallis CUCTeM MOpToBOro cmiBroBapuctBa (IPCSA) Bu3Hauae
ICIIC sk BiAKpUTY €NeKTpOHHY Iutatgopmy, ska gae Oe3rneyHuid oOMiH
iH(pOpMaIli€er0 MK JepKaBHUMHU i MPUBATHUMH CYO €KTaMHU TOCIOJApIO-
BaHHS, JUIS TiABUIICHHS €()EeKTHMBHOCTI Ta KOHKYPEHTO3JAATHOCTI y TOp-
TOBUX cHiIbHOTaX. JlokymeHTH ¥ iH(DoOpMalis MOXYTh OyTH TO€IHAHI
€JIEKTPOHHUM CIOCOOOM I Kpamioi Ta MIBUALIOI KOOpJIMHALIL cepen ycix
[IUX 3alliKaBJIEHUX CTOPIiH Y TOPTOBOMY CIIBTOBAPHUCTBI.

3acrocyBanns ICIIC, mocBim poOOTH sSKOi B MOPCHKHX TMOpTaxX IMOB’s-
3aHM 3 aBTOMATU3AI€I0 TMPOLETyp MUTHOTO KOHTPOJIIO Ta MUTHOTO O(popM-
JICHHS BOJIHUX TPAHCIIOPTHHUX 3aC001B 1 TOBAPIB, 110 MEPEMIIIYIOTHCS HUMH,
XapaKTepU3y€eThCs M HU3KOI HEraTMBHUX acmnekTi, 3okpema: ICIIC e in-
dbopmariiiHoI0 0a3010, MO HaKOMW4ye iH(OpMaIliio, siKa, 3 MOTJISIAY JAep-
JKaBHUX OpraHiB, € iHGoOpMaIliero 3 0OOMEKEHHM JOCTYIIOM, a 3 MOIJISIAY
MiANPUEMITIB — KOMEPIIHHOK TAEMHUIICIO, SIKa MOYKE MaTH HEeCaHKI[I0HOBaHI
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JDKepena. AHaJII3yI4H MPAKTHKY 3IHCHEHHS] MUTHOTO KOHTPOJIIO T2 MUT-
HOro O(OpPMIIEHHSI B TMOPTax, BapTO 3a3HAYMTH, II0 BOHA € HEJOCTATHBHO
e(EeKTUBHOI0, 10 3HAYHOIO MIPOI0 3YMOBJICHO W THUM, IO MOCAIOBI 0cOOU
MUTHHIII BUMYIICHI OJHOYACHO MPAIIOBAaTH 3 JEKiJIbKOMa MPOTPaMHUMU
KOMIUIEKCaMH, a caMe: €IMHOI0 aBTOMAaTHU30BAHO0 1HGOPMAIIIHHOIO CHCTE-
moro JIPC (€AIC); BeOpecypcom "€amue BIKHO IUIsI MDKHAPOIHOI TOP-
rini"; ICIIC; Xypnanom o06miky xonteiHepiB (Opechbka mutHuis). Lle,
CBO€I0 YEPror, HE Ja€ 3MOTH IMOBHOILIHHOTO JOCTYIy IOCAaIOBHX OCi0O
MUTHHL TPU3HAYEHHS 10 BiJOMOCTEH MPO TOBapu Ta TOBAPOCYMPOBIiIHI
JOKYMEHTH Ha HUX, SIKi HaJ]aBaJIUCSI MOPCHKUMU areHTaMH, eKCIIeIUTOPAMHU
i IekmapaHTamMu B MOpTax.

JluHaMiky BaHTax)000iry OIecbKOr0 MOPCHKOTO PETIOHY 3a Killb-
KICTIO OOpOOJIEeHUX KOHTEMHEpIB Ta HapsAiB MHUTHOI CIY>KOH 300pakeHo
B maba. 1 (Opecbkuit mopt), maoa. 2 (nopt "lliBaennuit"), maoba. 3 (mopt
"YopHOMOPCHK").

Tabauys 1

BanTaxo00ir mopty Oneca 3a ciuenb — yepBenb 2019 p.
(omuHunb 20-pyroBux KouTeitHepiB TEU, KUIbKICTh HAPSAIIB MUTHOTO0 KOHTPOJIIO)

Bugano MUTHHUIIEIO TO3BOJIIB Ciuenp | Jlrotmii | Bepesenb | Keitenp | TpaBenp | Yepsens
Beboro Hapsimm 8 851 8773 9 681 9 863 11382 9593
> Konteitmepu | 19989 | 18323 21218 20382 22071 17 851
" " Hapsimm 54 66 81 97 89 60
LY AIT"AMITY Konteitnepu 139 180 195 227 184 170
E ABTOMOOITBHUM Hapsaan 8292 8371 9223 9371 10 856 9148
o | TPAHCHOPTOM Komnreitnepu | 16150 | 15951 17 801 17217 18 368 15278
3aTI3HUIHAM Hapsian 547 387 444 467 508 426
TPaHCIIOPTOM Komntelinepu 3772 2282 3326 3 054 3 640 2487
Bcworo Hapsiu 7504 7302 8225 8214 9366 8322
Ha HABaHTA)KEHHSI
TPaHCIIOPTHUX Komnreitnepu | 12451 12 153 13 822 14 201 14 009 13247
3ac00iB,
..| aBTOMOOLTEHUM Hapsiin 7198 7 049 7994 7 923 9 366 8 050
E TPaHCIIOPTOM Konreitnepn | 11353 11173 12772 12 760 12993 12212
0| 3aMi3HMYHUM Hapsian 296 244 222 278 252 257
TPaHCIIOPTOM Konreitnepu 1043 934 1011 1394 1175 988

Iorcepeno: cratuctuka ICIIC 3a 2019 p.

VY nuHaMini 3araibHOI KiIbKOCTI 00po0iIeHnx KoHTelHepiB B Onech-
KoMy mopTy 3a [ miBpiuus 2019 p. cmocTtepiraeTbcsi MOCTYNOBE MOBUIbHE
3pOCTaHHS 3 CIYHSA IO TpaBeHb, y 4epBHI — cman. [l{ogo oOpoOku KoH-
TEHHEepiB 3a BUAAMH TPAHCIOPTY, TO HAMOLIBIIY YaCTHHY CTAHOBIIATH
KOHTEWHEepH, sIKI HaAXOIATh aBTOMOOUIBHMM TPaHCIIOPTOM, MiK 0OpOoOKH
MPUXOJIUTHCS Ha TpaBeHb. HaltOinbIma KUTbKICTh KOHTEHHEPIB, 110 MPHOY-
BaJIM 3aJII3HUIICIO, TPUTIAA€ HA CIYCHBb, MOPEM — Ha KBiTeHb. BincTexxeHHs
JUHAMIKA 3aBaHTXKEHHsI MOPTY acTh 3MOTY TUIAHYBAaTH Ta KOOPJAWHYBATH
poOOTY TOPTOBOTO KOMILJICKCY 3 HaJaHHs CYKYITHUX CEPBICIB i3 MepEBaJIKH
BaHTaXIB.

3aranbHa KUTBKICTH 00poOsieHnX KOHTEWHepiB B OfecbKOMy MOPTY
3a [ miBpiuus 2019 p. cranomna 119 834 ogunwnie (100 765 ogunuIils 3 aBTO-
MoOiTpHOTO Tpancmopty, 18 561 — i3 3ami3ammi, 1 095 — 3 MopceKkoro
CIIOJTyYEHHS).

Py
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Ha >xanp, moptu YkpaiHu 3a cBOIMU TEXHIYHMMH IapaMeTpaMH He
B 3MO031 MPUIMATH BEJIMKI KOHTEHHEPOBO3H, JIHIIe (iJepHI CyIHA 00CIyTro-
BYIOTBCS Ha YKpAiHCHKMX TOPTOBUX Npwuaiax. BapTo cmopmiBatucs Ha
Baromi (iHaHCOBI BIMBAHHA 3 OOKY 3aIliKaBICHUX 1HBECTOPIB Ta OOIISTHKA
MiHiCTpa iHQPACTPYKTypH YKpaiHU IIOJ0 MPOTpaM PecTPYKTypHU3allii mop-
TOBOT'0 KOMIUIEKCY Y KpaiHH.

[IpencraBieHo MUHAMIKY CTAaTHCTHKH BaHTaXK000Iry APYyroro 3a oocs-
raMM BaHTaX000poOku mopty Ykpainu "[liBgeHHuit" (muB. maba. 2). Sk
06aunMo, OOpOOIAIOTHCS KOHTEHHEPH, SKI HAIIWILIM aBTOMOOITBHUM Ta
3aJ1I3HUYHUM TPAHCIIOPTOM.

Tabauys 2

Banrtaxo00ir nopry "IliBnennuii'" 3a ciuyenb — yepBenb 2019 p.
(omuHunb 20-¢pyroBux KoHTeifHepiB 7E U, KibKiCTh Haps1iB MUTHOIO KOHTPOJIIO)

EHHAWXITIVOOY

Bumano MUTHHIIEIO JO3BOJIIB Ciuenp | Jlrotuit | Bepesenp | KBitenp | TpaBens | YepBeHb
Beboro Hapsm 1458 1548 1 685 1328 1767 1422
’ Konreitnepu | 3 691 3644 4218 3238 4339 3611
.. | aBTOMOGITEHIM Hapsian 1061 1148 1285 990 1270 963
E TPaHCIIOPTOM Konreitmepu | 2 501 2359 2 889 2015 2704 1983
o | 3aTi3HHYHUM Hapsau 391 395 397 335 491 445
TPaHCIIOPTOM Konreitnepu 1183 1279 1326 1220 1629 1614
Bceworo Hapsiom 1436 1528 1 689 1300 1732 1459
Ha HaBaHTA)KCHHS
TPAHCIIOPTHUX Kownreitnepu | 3 657 3619 4241 3 166 4196 3785
3aco0iB,
.. | aBTOMOGLIEHIM Hapsau 1038 1131 1285 976 1232 994
E TPaHCIIOPTOM Konreitnepn | 2 464 2339 2 905 1973 2578 2120
o | 3aTI3HHYHEM Hapsau 392 392 4001 321 494 451
TPaHCIIOPTOM Konreitnepu 1186 1274 1333 1190 1612 1651

Iorcepeno: cratuctuka ICIIC 3a 2019 p.

Y nopty "HopHomopchk" (auB. maba. 3) oOpoOIeHO JHIlIe KOHTEH-

HepH, SKI NpuOynu aBTOMOOUTPHUM TpaHcmopToM. 3a I miBpiuus 2019 p.
IXHS KUIBKICTE cTaHOBWIA 119 OquHAIE.

Tabauys 3

BanTaxo00ir mopty "HopHomopchk'' 3a ciueHb — yepBenb 2019 p.
(omuHunb 20-¢pyroBux KoHTeiHepiB 7E U, KibKicTh HAps1iB MUTHOIO KOHTPOJIIO)

BuiaHO MUTHHIICIO O3BOJIIB Ciuenp | Jlrotuii | bepesenp | Ksitenp | TpaBens | YepBeHb
Bcesoro, Hapsaou - 18 2 1 10 4
Komntelinepu - 86 7 1 15 10
Hapsau — 18 2 1 10 4
3 HUX
aproMoOimeHMM | KownTeiiHepn - 86 7 1 15 10
TPaHCIOPTOM
Bceroro Ha Hapsu — — — — 5 2
HaBaHTA)XKECHHS
TPaHCIIOPTHHUX Konreitnepu - - - - 8 5
3aco0iB,
3 HUX Hapsiin — — — — 5 —
ABTOMOOITBHUM .
Komnrelinepu - - - - 8 -
TPaHCIOPTOM

Iocepeno: craructuka ICIIC 3a 2019 p.

IGOMMHHAd
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Came cuctema "eauHOro BiKHA" J1a€ 3MOTy OTPUMYBATH, CHUCTeE-
MaTU3yBaTH M aHai3yBaTu 1H(OpPMAIIIIO AJIsi CIIOCTEPEKEHHS 32 peaJTbHUM
CTaHOM KUTBKOCTI BaHTa)KOOOPOOKH B MICISAX TMEPEBAIKUA Ta MPUHHITTA
pIlIeHb 1010 ONITUMI3aIlii TOTOKIB BAaHTAXIB ¥ omeparliii y moprax.

VY mepcrnexkTHBl TaKy CHCTEMY IUIAHYETHCS PO3MOBCIOJUTH Ha BCIO
VYkpaiHy, 110 HaJacTh pealbHUN MOMITOBX PO3BUTKY CHPUATIMBOTO IPaBO-
BOTO TIPOCTOPY, TAPMOHI3aIlil 0OMIHY JaHUMH MK Oi3HEC-TTapTHEPaMH TPAHC-
MOPTHOTO MpOIeCy Ta Jep:KaBHUMH KOHTPOIIOBAJbHUMHU OpraHaMu Ha
piBHI CBiTOBUX cTaHAapTiB. KpiM TOrO, CTBOpEHHS HaIllOHAJIBHOTO "€au-
HOTO BiKHA" CTaHE MEPUIMM KPOKOM IO MO3UTHUBHHUX 3PYIIEHb CTOCOBHO
iHTerpanii 3 €Bpomoo Ha piBHI MDKHAPOAHHUX JIAHIIOTIB MMOCTaYaHHS TO-
BapiB, 0OMeXeHHs OIOPOKpaTii Ta 60pOTHOM 3 KOPYIIIIETO.

Jlo HeTaBHBOTO Yacy BeCh TOKYMEHTOOOIr y moprax YKpaiHu, sSKui
¢ikcyBaB mIaHyBaHHS OINEpaliil i3 BaHTa)XKaMH, 3I1HCHIOBABCS B Ianepo-
BOMY BUIJISI, IO € MOPAJbHO 3acTapiiuM (opmaToM, 3aJeKHUM BIJ
moficbkoro ¢aktopa [2]. Po3Butok iHGOpMAIIHHUX TEXHOJOTIM YMOMKIIH-
BUB 3MIHUTH HAasIBHY CHCTEMY W MEPEeWTH Ha SKICHO HOBUH PiBEHb 0OCIIY-
TOBYBaHHSI BAHTXKOTIOTOKIB.

Crapa cucreMa OTpUMaHHS Ta HaKONMW4YeHHs i1Hopmalii nepea-
Oagana ayXe CKJIaaHI BIJHOCMHH MK TOBapOBIAMPABHUKAMH, OTPUMYBa-
4aM¥ TOBapy, HA3EMHUMH TIEPEBI3HUKAMH, CTHBIIOpaMHU, MUTHHUIISIMU, BOJ-
HUMU TEPEeBI3HUKAMH, MOPCHKUMHU areHTCTBAMM, €KCIIETUTOpPAaMH, MOPTO-
BUMH aJIMIHICTpAIliIMH 4Yepe3 MOCHIIOBHI Ta MapajeibHi dii 3 B3aEMHOTO
JTUCTYBaHHS ¥ Popmanizaiii qokymeHTiB. OnTumizailisi MOTOKIB iHpopMaItii
13 3actocyBannsaM [CIIC macte 3mory mepedopmyBaTd BEKTOPH MOTOKIB
iHpopMarii Ta akymMynrOBaTH ii B 3py4HOMY (hopMaTi 3 METO MiHiMizarlii
NarepoBOro JTOKYMEHTOOO0ITy i OTpUMaHHs OIepaTHBHOI, KOPEKTHOI Ta Jie-
riTumMHOl iH(OpMaIlii BCciMa ydaCHUKaMH TPAHCIIOPTHOTO TpoIiecy, 3abe3-
NEYEeHHs] ONTUMIi3allii TeXHOJOTIYHUX MPOLECIB Y MOPTY, a TAKOX CKOPO-
YEeHHsI Yacy ornepariii.

OCHOBHMMH HAIpsSIMaMU 3aIPOBA/DKEHHS CHCTEMH "€ZIMHOTO BIKHA" € TaKi:

e TIPOBEACHHS aHAII3y W ONTHUMI3alii cxeM Oi3Hec-MPoIeCiB Yy MOp-
CBKHX MYHKTaX MPOIYCKY;

e CKJIAJaHHA MaTpulli (PyHKIIOHYBaHHS BCIX JJAaHOK Iporecy ohopM-
JICHHS BaHTaXXIB Ta CYJCH;

e BHU3HAYEHHS €TaNiB BIPOBAIKEHHS IMPOEKTY MOPTOBOTO CIIBTOBA-
pUCTBA: TEXHOJIOTIYHI CXEMH, KOHTPOJIbHI MPOIEAYPH, CTUBIAOPHI Oomepa-
1ii, iHppacTpykTypa moprTy TOIIO.

3aranbHa MOJeIbh "€IMHOTO BiKHA'" mependayvae KOMIUIEKCHY CHC-
TEeMY, SIKa JAaCTh 3MOTY BCIM y4aCHUKaM Oi3HEC-TIPOIIeCiB HAaJaBaTH i OTpH-
MYyBaTU JOCTYIHY MOTPiOHY iH(pOpMAII0 OJHOYACHO B €IWHOMY MicCIIi,
B CTaHAApTU30BaHiil (opMi Ta B OJHOMY areHTcTBi [3]. A TakoX, SKIIO
1H(opMallist TpeACcTaBiIeHa B €JIEKTPOHHOMY BUTIIAI, i1 TOTPIOHO HaTaBaTH
TUTBKH OJHOPA30BO BIAMOBITHO 0 peKOMeHAallii €Bponeichkoi €KOHO-
MmigHOi komicii OOH.
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Jlo 1ineii BBeIeHHS 11i€1 CUCTEMU MO>KHA BIJIHECTHU: MPUIIBUAIICHHS
Ta CIIPOIIEHHS MOTOKIB iH(MopMaIlli MK ydacHUKaMu Oi3HEC-TPOIECIB Ta
Jep>KopraHiB; 3a0e3neueHHs OTpUMaHHS JOCTYIy 10 HeoOXiaHO1 iHpopMa-
[IAHOT 0a3K MEBHUM JE€P>KBITOMCTBAM.

"€nuHe BIKHO" MOXHA PO3TIISAaTH SIK KOMYHIKATOP Ta IUTIO3-TIOPTAI
JUIS BY3JIIB HAKONHMYEHHS M cucTemaru3anii iHpOopMaIiiiHUX MOTOKIB, IO
320€3MeuyIoTh TPAHCIIOPTHO-EKCIIETUTOPCHKI OIeparlii B JIAHIFOTaX MOCTa-
YaHHS, a TAKOXK THCTPYMEHT:

e HAJAHHS TOCTYT JJIi KOPUCTYBadiB MPH BUKOHAHHI MUTHUX (Op-
MaJIbHOCTEH;

e Y3rO/KEHHS MPOLECY JIeKJIapyBaHHs BAaHTaXIB;

e HAJAHHS JOJATKOBUX JaHUX 1 POPM TOKYMEHTIB;

e JemaTepiamizaii cepTudiKaTiB Ta IHIIUX JOKYMEHTIB;

e CHCTEMHU YIPABIIHHS PU3UKAMU;

e 00MiHY iH(pOpMAITI€I0 Mi’K KOHTPOITIOBATLHUMHU OpraHaMU;

o 3IIMCHEHHS EJEKTPOHHUX IUIATE)KIB Ha PAXyHOK MOXITHHX CTaTeH
OIO/IKETY JIep>KaBH;

e CTaHJApTH3AIlil i TapMOHI3allii JaHUX JUTsI MI>KHAPOIHOT TOPTIBIII.

Pecionanvna cucmema ingpopmayiiinoco 06miny QGOPMYEThCS K
IHTerpoBaHa HaIllOHaJIbHA JOricTUYHA 1H(opMaliitHa Tiatrgopma Tpeu-
JepiB Ta JIOTICTUYHUX TMPOBaiIepiB, MOBITPSHUX 1 MOPCHKHUX TOPTOBHX
CHIBTOBAapHUCTB Ta OPraHiB AepXKperyitoBaHHs. BnpoBakeHHsS Tak 3BaHOT
Oe3nmanepoBoi MUTHUII 31 CIJIATOI0 MUT €JEKTPOHHUM JIUCTOM 3a0€3MeYUTh
CKacyBaHHS PU3MKIB IS BCIX 3allikaBieHUX cTopiH [4]. BomHowac romnos-
HUMH YJaCHUKaMH O13HEC-TPOIIECIB € 30HU BUTRHOI TOPTIBII, aAMiHICTparii
HOPTIB, CYIHOBI areHTCTBA, ONEPATOPU TEPMiHATIB, EKCIIEAUTOPH, EKCIIOP-
TEpU/IMIIOPTEPH, MUTHI OPOKEPH.

BucHoBku. [Hdopmariiina cucreMa MOPTOBOTO CIIBTOBAPHCTBA — I1€
€JIEKTPOHHA CUCTEMA, sIKa HAJIa€ eJIEKTPOHHI 3aIlMCU U eJIeKTPOHHI HU(POBI
HIMUCH, TIEPCOHAII3Y€E KOXKHOTO YYaCHUKA MPOIECY MUTHOTO O(OPMIICHHS
BaHTax1B. BripoBa/pkeHHs Takoi cremialibHOi (GOPMHU €IeKTPOHHOTO JIO0KY-
MEHT000Iry TpaHcpopmMmye BCi IPOIIECH B 3pYUHI JUIsl KOpUCTyBada. A J0cC-
TYOHICTh 1HGOpPMAITiT I ONEPATHBHOTO aHali3y MiJABHUIIYE MPO30PICTH Ta
Oesmexy. dakTnyHO iHTEerpoBaHa Miardopma iHpOpMAIiitHOI cUcTeMHU
MOPTOBOTO CITIBTOBAPUCTBA SIK €JIEMEHT TPAHCIOPTHOTO KOPUAOPY IiJBHU-
nrye epeKTHBHICTh pOOOTH KOMIUIEKCHOTO Tporecy QyHKIIOHYBaHHS "€aH-
HOoro BikHA". SIK TUTOMIaZKa B3a€MOJii BOHA HAJA€ KOKHOMY YYaCHUKY
NONIaTKOBI mpedepeHttii: nepkaBa OTPUMYE MiABUINCHHS TNEPCOHATBHOI
BIJIMOB1IAJILHOCTI TTOCAJ0OBUX OCIO IMiJT YaC MHUTHOTO O(hOPMIJICHHS BaHTaXy
yepe3 BHUKOPHUCTAHHSA €NeKTpOHHOI (ikcamii 3amucy. BantakoBiacHHK
€KOHOMUTD Yac, peCypcH Ta IMpallloe B MPOCTIH MPO30piil cucTteMi, Mae AaHi
B OyAb-SKM MOMEHT 4acy II0JI0 TOTO, Ha sIKii CTaail MUTHOTO O(OpM-
JIEHHS € Hapasl 3aMOBJIEHHS HAa BUJA4y BaHTaXXy BCTAHOBJIEHUX BH/IIB
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1 popM KOHTpOJIO, @ TAKOXK Ma€ MOXKJIMBICTh 3aXUCTUTH CBOI MpaBa Ha
OCHOBI JIOKYMEHTIB, SIKi OTpHMMaHO 1H(OPMAIIHHOK CUCTEMOI IOp-
TOBOT'O CIIIBTOBApUCTBA, Ta 3[1MCHIOBATH KOHTPOJIb HAJl MPOLECAMH PYXY
BAHTAXIB.

[TyHKT mpomycky ab0 OPT ONTUMAIBLHO BUKOPUCTOBYE BIIACHY TOC-
M0JIAPCHKY TEPUTOPIIO 31 3pOCTAHHSAM OOCSTIB BaHTaxk000iry. Bee 1e 3611b-
IIye JOXOAHW OFOJKETy Ta CIpPHUsi€ PO3BUTKY €KOHOMikM Ykpainu. [licms
BHECEHHSI BAHTA)XOBIACHUKOM JIaHUX y CHCTEMY aKTHBI3yE€ThCS JIAHITIOT
B3a€MO3B’SI3KiB, SIKI MOETHYIOTH (PI3UYHY MPALI0 1HCIIEKTOPIB 13 BipTyaib-
HOIO Mpanero mnepcoHanty 3 MUTHOTO odopmiieHHsa [5]. BanrakoBiacHHK
(bakTUYHO OTPUMYE MOXJIMBICTH KOHTPOJIIOBATH CIIPaBEUIUBICTh MPUH-
HSITTS pillleHb CTOCOBHO BJIACHOT'O BAHTAXKY.

OTxe, BIPOBAKEHHsI CUCTeMH "€IMHOTO BikHA' 3a0e3MeunTh Hail-
ONTUMAJIBHIITY MPOLEAYPY MEPETUHY MUTHOTO KOPAOHY, MPO30PICTh 1 YiT-
KICTh 3[IHCHEHHS KOMIUIEKCY JOTICTHYHUX OTepalliii, a TaKo)XK BHKOHAHHS
¢ickanbHOl (QyHKLIT A7 TONOBHEHHS OOKeTy nepxkaBu. [lpuHImNu
MIBUJIKOCTI1, HaIIHHOCTI Ta mpodecioHai3My peai3oByBaTUMYThHCSI BHACHI-
TOK yHi(ikaIii eTeKTpOHHOI 3BITHOCTI, sIKa HaJJaBaTUMETHCS 710 JIEPKaBHUX
OpraHiB BUKOHABYOI BJIAJIN B EJICKTPOHHOMY BUTJISi, (DOPMYBATUMYTh Bi/l-
MOBIHI (PYHKIIOHAJBHI i TEXHIYHI BUMOTH 10 aBTOMAaTH30BaHOI CUCTEMU
HaJIaHHS 3BITHOCTI.

OCHOBHMMH BHUTOJIaMH JUIsl J€p>KaBU CTaHYTh OUIbII e€(pEeKTUBHUN
1 parlioHaTbHUIM PO3MOJIIT PECypCiB; YCYHEHHS MPOOJIEMH HEIOOTPUMAaHHS
JIOXOJ1iB; OUIbII CYyBOpEe BHUKOHAHHS BUMOT TOPrOBUMH MiJIIIPUEMCTBAMU;
MOCHWJICHHST O€3IeKH; MiABUINCHHS CYMJIIHHOCTI W TpaHCHapeHTHOCTi. Ta-
KO, 32 BACHOBKAMH €KCIIEPTIiB Ta JIOCBIJIOM PO3BHHEHHX KpaiH, BiiOyBaTH-
METhCSl 3MEHIIICHHS BUTPAT 3aBJSKU 3MEHIIECHHIO 3aTPUMOK IOCTAaYaHHS;
MPUCKOPEHHSI MUTHOTO O(OPMIICHHSI i OTpUMaHHS JIO3BOJIIB Ha BiJIBaHTa-
»keHHs. [{e 3poOuTh mpoliec BiICTEKEHHS PyXy BaHTaXiB MPO30PUM, a YHI-
¢ikoBaH1 ITpaBUiia — 3pPO3YMUIUMHU TSI BCIX YYAaCHHKIB.
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Zimina A., Lysa S. The mechanism of functioning of the "Single window"
in the ports of Ukraine.

Background. Establishing a nationwide approach to the sequence of processes
and procedures of customs formalities should become a holistic mechanism of regulation
through the principle of "Single Window" border crossing, which promotes transparency,
speed, simplicity and reliability in freight transport, while ensuring state control and
equality of all economic relations.

The current stage of economic development requires in-depth research into the
possibility of introducing the most effective tools to improve cargo handling procedures,
accompanying operations and provide accessible, reliable and sufficient information to all
stakeholders.

The aim of the article is to study the theory and practice of implementing the
principles of the "single window" accompanied by freight transport, handling and trans-
shipment of container and general cargo through the ports of Ukraine.

Materials and methods. Analysis of the dynamics of cargo handling volumes in
ports; systematic situational and dynamic approaches to assessing the implementation of
the "single window" principle; methods of systematization, identification, classification
and grouping; comparison; determining the relationships and dependencies between the
causal phenomena of economic development.

Results. Methodological and practical aspects of the introduction of the "single
window" system through the ports of Ukraine in order to implement the principles of
optimal operation of the mechanism of servicing cargo flows. The characteristic features
of the gradual stages of application of the "single window" in Ukraine are determined.
The impact of using the "single window" system for key business partners who perform
the functions of handling and transshipment of goods during delivery to destinations is
considered. The data of processing of consolidated cargoes in containers which are fixed
in the system of "single window" through the main Ukrainian ports: Odessa, Southern,
Black Sea are analyzed. The directions of development of service of cargo-transport
operations with use of system "single window" are substantiated.

Conclusion. The introduction of the "single window" system will provide the
most optimal procedure for crossing the customs border, transparency and clarity of the
complex of logistics operations, as well as the implementation of the fiscal function to
replenish the state budget. The principles of speed, reliability and professionalism will be
implemented through the unification of electronic reporting, which will be provided to
state executive bodies in electronic form, will form the appropriate functional and
technical requirements for the automated reporting system. The main benefits for the state
will be a more efficient and rational allocation of resources; elimination of the problem of
income shortfall; stricter compliance with the requirements of commercial enterprises;
increase security; increase of honesty and transparency. Also, according to experts and
the experience of developed countries, there will be a reduction in costs by reducing
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supply delays; acceleration of customs clearance and obtaining permits for shipment;
transparent tracking of cargo movements and comprehensibility of unified rules by all
participants in the process.

Keywords: single window system, logistics intermediaries, container transport-
tation, freight forwarder, multimodal transportation, cargo configuration, transport infra-
structure, transport corridor.
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JOE®POPMAIIII PHHKY
AETKOBHX ABTOMOBIAIB B YKPAIHI

JlemanvHo npoananizoeaHo CmMan puHKy Jleekosux asmomooinie ¢ Yxpaiui. Jocnio-
JHCEHO NOKA3HUKU, AK-0M: 00cAe 8UpOOHUYMEda, KINbKICHUN ma 6apmiCHUll NOKA3HUKU
iMnopmy, eeozcpapiuna cmpykmypa imnopmy. Busnaueno uacmky iMROPMOBAHUX AGMO-
MOOLNIB Yy BHYMPIWHIX NPOOAd*CAX, CMPYKMYpy GUNYCKY 2ay3i 3a GUPOOHUKAMU, CIABKU
BBI3HUX NOOAMKI6 HA 1e2KO8i a8MOMOOINI, a MAKO}C CMPYKMYPY PUHKY 3d MAPKAMU
asmomooinis.

Knwuosi crnosa: pUHOK JETKOBUX aBTOMOOLIIB, JMHAMIKA BUPOOHUIITBA, IMITOPT
JIETKOBUX aBTOMOO1J1iB, MUTHE PETYJIIOBAHHS, IMIIOPTO3JICKHICTb.

Camconoea JI., Cnobooan A. /lepopmauuu povinka 1e2Ko6vix aemomoouei
6 Ykpaune. /lemanvio npoaHanusuposaHo COCMOSHUE PbIHKA 1e2KOBbIX A8MOoMOoOUnel
6 Yrpaune. Hccneoosanvl makue noxazamenu, Kaxk 00vem npou3eo0cmed, KoauiecmeeH-
Hblll U CIOUMOCMHbBIL NOKA3Amenyu UMHOPMA, 2eoepapuueckas cCmpyKkmypa umMnopma.
Onpedenenvl 00151 UMNOPMHBIX ABMOMOOUIEN 80 GHYMPEHHUX NPOOANCAX, CHPYKMYPA 6bl-
nycKa ompaciu no UOAam, CMasKu 6603HLIX HALO208 HA JIe2KOBble AGMOMOOUNU, A MAKICe
CMPYKMYPA PbIHKA NO MAPKAM a8MOoMoOuell.

Knwuesvle cnosa: PBIHOK JICTKOBBIX aBTOMO6PIJIeI>i, JWHaMHUKa IMPOu3BOJACTBA,
HUMIIOPT JICTKOBBIX aBTOMO6I/IJ'I€I71, TaMOXXCHHOC PCryJIMpOBaHUC, UMIIOPTO3aBUCUMOCTD.

IlocTanoBka mpoo6aemMu. JIjisi eKOHOMIKH YKpaiHU 1MIOPTO3aJIekK-
HICTh € SICKpAaBO BHPAXEHOIO XapaKTEPUCTHKOIO ii CTaHy, sSika MPOSBUIIACS
olpa3y Micis HaOyTTS HE3aJIeKHOCTI Ta YTBEP/DKCHHS MPHUHILHUIIB PHH-
KOBUX BiIHOCWMH. HeraTuBHO, 10 3 KOXKHMM POKOM CHUTYaIlisi Bce OlIbIe
MOTIPIIYETHCS, OCOOJIMBO B THX Tally3sX, B SKUX, 3/1aBajiocs O, ICHYIOTh yCi
NepeyMOBH Ui BHYTPIIIHBOTO BUPOOHMIITBA TMPOIYKIIl, aHAIOTIYHOI
immoptHid [1]. 3 2007 mo 2017 p. B ekoHOMIlI YKpaiHu CrocTepiransocs
BUIIEpEKaIbHE 30UIbIIECHHS IMIOPTY IMPOTH TEMITIB 3pOCTaHHS BaJOBOTO
BUITYCKY, ofHaK Ko y 2007 p. Ha KiHIIeBe CIIOKUBaHHA npunagano 17.3 %,
Ha npomixkHe — 61.3 1 Ha BanoBe HarpomakeHHS — 21.4 %, To y 2016 p.
CTPYKTypa Maina Takuii Burisig: 61.7, 26.2 ta 12.1 % sianosiano [2]. 3mina
CTPYKTYPH IMIIOPTY CBITYUTH MPO T€, IO 3 KOXKHUM POKOM Yy CTPYKTYpi
KIHIIEBHX CIIOXMBYHMX BUTPAT IOMOTOCIIOJIAPCTB, CEKTOPY 3araIbHOTO JIep)KaB-
HOT'O YIIPABITIHHA Ta HEKOMEPIIHHUX OpraHizarii 30UIbIIYEThCA YacTKa IMITOp-
THHUX TOBapiB; OJHAK Ta YAaCTMHA BHYTPILIHBOTO MOMUTY, IO 33J0BOJILHIETHCS
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3a IOTIOMOT'OI0 TOBApiB BITUM3HSIHOIO BUPOOHUIITBA, HA 61 % ckiamaeTscs
3 IMIIOPTOBAHOTO MIPOMDKHOTO CTIOKMBAHHS, TOOTO pealbHUN PIBEHH IMIIOPTO-
3aJISKHOCTI € 3HAYHO BUIIHM.

3pocTaHHsI IMITOPTO3AJICKHOCTI MTOCKITIOETHCS 3aTOCTPEHHSIM BIHICBKOBO-
MOJIITUYHOI CUTYallli BCepeAHI Jep>KaBU, CKOPOUCHHSM MPSAMOTO 1HO3EM-
HOTO 1HBECTYBaHHS, TiHi3alli€l0 Oi3HEC-CepeoBUINa, Ae(OPMAIIEI0 CIIOKUB-
ynxX NOTped HaceleHHs Touo. BapTo 3rajgatu W mpo BUCOKY €HEPro-
MICTKICTh BUPOOHHUYHUX IPOIIECIB, 3HOIICHICTh OCHOBHUX 3ac00iB, 3aHEmNal
rajiy3eBoi Hayku, Hee(EeKTHBHE BUKOPHCTAaHHS OFOHKETHUX KOIITIB, SKi
CKEPOBYIOTh Ha MIATPUMKY CEKTOPIB €EKOHOMIKH.

[TpoGiemu BUCOKOT iMIOPTO3JICKHOCTI HAIIOHATHLHOI €eKOHOMIKH HE
PO3B’S3YIOThCS M IOCSITHEHHSIM HU3bKO1 CO01BapTOCTI MPOAYKIIii, 3MEHIICH-
HSM Martepiano- i eHeproMicCTKOCTI BUPOOHHIITBA YW HHU3BKOIO BapTiCTIO
pob6ouoi crmn. Takok MPOJOBXKYE peai3oByBaTucs Malloe(heKTUBHA MTPOTEK-
I[IOHICTChKA TIOJIITHKA, 3a SKOi 4YacTO JIOOIIOITHhCA 1HTEpPECH MOTYKHUX
O13HeC-TpyI, J0JATKOBO TMOTIPIIYIOYH SKICTh 1 CTPYKTYPY KOHKYpPEHTO-
CIIPOMOKHOTO CEpeloBHUIIa. 30KpeMa, MPUKIAJIOM € aBTOMOO1IbHA TalTy3b,
OPOAYKIis $KOI HE BiAMOBiAae CHOPMOBAHMM PHUHKOBHUM CTaHIApTaM
SKOCTI Ta I[IHU, @ HATOMICTb IITYYHO YCKJIAJHIOETHCS JIOCTYI HaCceJICHHS 10
AQHAJIOTIYHUX IMIOPTHUX TOBAPIB i3 BUIIKUM piBHEM sKOCTi [1, c. 102—-107].

PuHOK nerxkoBux aBTOMOOLTIB YKpaiHH € SICKpaBHM BHUPa3HUKOM
CUTYaIlli XpOHIYHOI IMIIOPTO3JICIKHOCTI 3 OOKY SIK CIIO)KMBaya, Tak 1 HaIlio-
HaJbHOTO BHUpPOOHMKA. 3a 29 poKiB HE3aJeKHOCTI B YKpaiHl 3aJIUIIAIIOCS
JIMIIE OJHE MiAMPUEMCTBO, K€ BEJIIMKOBY3JIOBUM CKIIAJIJAHHSM BHUTOTOBIISE
JIETKOB1 aBTOMOOWII OJTHOTO BioMoro iHo3emHoro Openmy. Lle mompu Te,
o YKpaiHa € mocCTor KpaiHow B €BpOIIi 32 KUIBKICTIO HACEJICHHS 1 JeCs-
TOIO 32 JIOBKMHOIO aBTOMOOUIFHHX JIOPIT, /¢ piBEeHb aBTOMOOLTI3AIll MOKHA
HOPIBHATH 3 OCTPIBHOIO AepXkaBoro SImaiika: KiJbKiCTh aBTOMOO1IIB Ha
1000 oci6 Hacenennst cranoButh 201 ox. [3]. [lapamokcanbHICTh cUTyaIil
MoJIsira€ B TOMY, 110 HE3Ba)XKalOYM HA aKTUBHY MOJITUKY YpsAy ILIOA0
3aXMCTy HALllOHAIFHOTO aBTOBUPOOHMKA, MICTKUN BHYTPIIIHIN PHHOK, HasB-
HICTh BENUKHUX (MICTOTBIPHHUX) aBTOMOOITBHMX 3aBOJIB MOBHOTO ITUKIY
BUPOOHUIITBA, aBTOMOOUIbHA MPOMHUCIIOBICTh YKpaiHM Maike MpUITMHUIIA
CBO€ ICHYBaHHSI.

AHaJIi3 0CTAHHIX J0CTiIKeHb 1 my0Jaikanii. Y cBOiX HAyKOBUX Ipa-
X MUTAHHS IMIIOPTO3aJIeKHOCTI HAI[lIOHATBLHOT €KOHOMIKH JOCIIKYBaIU
T. M. Menbauk, K. C. [IyraueBcbka [2]. BUBUCHHSIM YMHHHKIB PO3BUTKY
BHYTPIIIHBOTO PUHKY YKpaiHu 3aiimManucsa BueHi, sk-0T: T. O. Ocramixo,
B. B. Benrep, I'. B. JlenisoBa, B. K. Onedip, O. C. buxons [4], mocmia-
YKEHHSIM CTaHy Ta BUSBJICHHSM NEPCIEKTHB PO3BUTKY aBTOMOOLIEOY1IBHUX
nignpuemctB Ykpainu — C. M. CaBuenko, JI. I'. Cromsp. I[lutanns nepxas-
HOTO PETyJIIOBaHHS aBTOMOOLTBHOI Taly3i B yMOBaxX Iio0anizamii JOCHiHKye
O.II. CaBuu [5], mpuYMHHO-HACTIAKOBI 3B’sI3KM (DOPMYBaHHS TMOMUTY Ha
nerkoBi aBTomoO111 B Ykpaini — O. I'. HikonaeBa ta B. O. MomeHChKUH.
Tennentii po3BUTKY HaI[lOHATBHOI aBTOMOOIIBHOI raxy3i B yMOBax rio0da-
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Ji3amifHUX TpolieciB BU3HaueH1 B HayKoBux gopookax E. B. [IpymkiBchkoi
ta O. Jl. BapnaBcekoro [6]. [IpoGiaeMaTuky ramy3eBoi iMIOPTO3aJICKHOCTI
y CBOIX HAyKOBUX Mpamsfx po3risiaanu 3akopaoHHi BueHi: P. bondarri,
K.T. O’pypk [7], P. MoreHnc [8].

AKTYaJIbHICTB JTOCIIPKEHHS IMIIOPTO3aJIC)KHOCT] B TalTy3€BOMY BUMIpI
NOCHJTIOETHCS TAaKOXK ICHYBaHHAM JudepeHIiamniii i nedopmariii y po3BUTKY
BHYTPIITHROTO PHHKY Ta iXHIM BIUIMBOM Ha Cy4YaCHUH CTaH OKPEMHX
rajy3eil eKoHOMiKM YKpaiHu. BpaxyBaHHS Taiqy3eBOTO acCleKTy YMOIKJIUB-
JIIO€ TIBUIICHHA €(EKTUBHOCTI JEP>KABHOI MOJITHKU MO0 MPOTH I CTaHy
IMITOPTO3aJIC)KHOCTI EKOHOMIKH B IIJIOMY.

Memoro cmammi € NOCTKEHHS CTaHy IMIIOPTO3aJ€KHOCTI PUHKY
JIETKOBUX aBTOMOOLTIB YKpaiHH.

Marepiasu Ta MeToan. BukoprcraHo MeToM HaAyKOBOTO JIOCITiDKEHHS,
SIK-OT: aHaJli3, CHHTE3, MOPIBHAHHS, TPYITyBaHHS, y3aralbHEHHS, CTATUCTHYHI
METOAM OI[IHKK JIWHaMIKU Ta CTpyKTypHu. [H(dopmariitHa 6aza MiCTHTH:
HAyKOBI1 MyOJIiKallii BITYN3HAHUX BYCHUX (MOHOTrpadii, HAYKOBY MEPIOIUKY),
HOPMAaTHBHO-TIPABOB1 aKTH YKpaiHH, CTaTUCTHYHI HaHi Jlep>kaBHOI ciyxOu
CTaTUCTHUKH, Acomianii aBTOBUPOOHHKIB YKpainu "YkpAstonpom", iHOp-
MaliiHo-aHaniTuuHoi rpynu AutoConsulting.

PesyabTatu aociaigxenns. O6ciaru BUPOOHUIITBA JIETKOBUX aBTO-
MOOULTIB B YKpaiHi SICKpaBO MPE3EHTYE CTAaTUCTHUYHA iH(pOpMAIis MI0J0
BUITYCKY MPOAYKIIi 3a OKPEMHUMHU BHJAMH €KOHOMIYHOI MiSUTBHOCTI, IO
npecTaBiieHa Ha odilidHoMY caiTi Jlep)kaBHOT ClTy» O CTaTUCTUKH Y KpaiH!
3a 2013-2019 pp. (maobn. 1).

Tabauys 1

BupooHuuTBo JlerkoBux aBToMo0is1iB B Ykpaiuni, 2013-2019 pp.

Bua tpancnioptHoro 3acoby | 2013 | 2014 | 2015 | 2016 [ 2017 | 2018 | 2019
Inpopmayis 3 ogiyiiinoeo caiimy Hepowcasnoi cuyscou cmamucmuru Yxpainu

Jlerkosi aBromMo00iJi, OJ1. | 45397 [ 25881 | * | * | * | * |
Inpopmayis 3 ogiyitinoeco caumy Acoyiayii asmosupodnuxie Ykpainu "VxpAemonpom"
JlerkoBi aBTOMOGiIi, OJ1. | 44779 | 25941 | 5654 | 4340 | 7296 | 5660 | 6254

* 3 2015 p. mani moa0 BHUPOOHUIITBA JIETKOBUX AaBTOMOOLIIB HE OMPHUIIIOJ-
HIOIOTBCS 3 METOI0 3a0e3leueHHs] BHKOHAHHS BUMOT 3akoHy Ykpainu "IIpo
Jep’KaBHY CTaTUCTUKY" 10710 KOH(DIIEHIIIHOCTI cTaTHcTHYHOT iH(opMartii [9].

ocepeno: ckianeHo apropamu 3a [10;11].

L{ikaBuM € Te, IO B TIEPioJ1 3aHEMaAy aBTOMOOUTEHOT TPOMHUCIIOBOCTI
VYkpainu o¢imiitHi 1aHi 11010 BUPOOHHUIITBA JIETKOBUX aBTOMOOWIIB CTald
KOH(D1ACHITIHHUMH.

Acomianis aBTOBUpOOHUKIB YKpainu "YkpABTOnpoMm" HE BITHOCUTH
iH(pOpMaIliIo 00 BUPOOHHUIITBA TPAHCIIOPTHUX 3aCO0IB 70 paHry KOH(i-
JIEHIIIMHOT Ta OMPHUJIIOIHIOE IIOMICSYHI MOKa3HUKU Ha CBOEMY OQIIIHHOMY
caiti. Sk cBig4aTh AaHi, 10 HaBeJeHI B mab.n. 2, 3a ciM POKIB oOcAr
BUPOOHMIITBA JIETKOBUX aBTOMOOWIIB (32 BCi€i AEKIapOBaHOI MiATPUMKHU
JIep>KaBU) CKOPOTUBCA Ha 86 %.
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Tabnuys 2
JAuHamika pUHKY J1erKOBUX aBTOMOOLIIB B YKpaini, 2013-2019 pp.

IToxa3Huk 2013 2014 2015 2016 2017 2018 2019
Temn npupocTy BUILYCKY
JIETKOBUX aBTOMOOLIIB (210 - —42 —78 -23 +68 -22 +11
MONIEPETHHOTO POKY), %o
Imnopr, og. 173197 | 57787 | 62313 | 87768 | 154410 | 230050 | 544043
3aranbHuU# 00csr
TPONIAKY JICTKOBUX 247015 | 86412 | 68291 | 92023 | 100300 | 99923 | 114779
aBTOMOOLTIB B YKpaiHi,
on.
OO0csT npoaxy HOBUX
JIETKOBMX aBTOMOOLIIB B — — 46502 | 64478 | 80271 | 78386 | 89462
Ykpaini, of1.
Hacriaimnoptyy 1 015 | 6687 | 91.24 | 9538 | 153.95 | 230.23 | 473.99
BHYTpIIIHIX Opogaxax, %

Ilorcepeno: cknaaeno apropamu 3a [10;11].

Tak, 3aBog [IpAT "€Bpokap" — equHUN HAa CHOTOIHI BUPOOHUK JIETKO-
BHX aBTOMOOUTIB B YKpaiHi, IKMI TpaIfoe Ha MiHIMaJIbHUX 3aBaHTAXEHHSIX
Ta 3aliMa€ThCS BEIUKOBY3JIOBUM CKJIQJIaHHSIM aBTOMOOLUIIB MOJEIBHOTO
psany SKODA [12]; ognak i 6penn SKODA He € TIPOIyKTOM BiTUM3HSAHOL
TEXHOJIOTIYHOI JYMKH.

3a maanMu Acotriallii aBTOBUPOOHUKIB Y KpaiHH, BUPOOHHIITBO JIETKO-
BUX aBTOMOOLTIB y HamIi KpaiHi 3a OKpECIEHHH Mepio]l MpeICcTaBICHO
takumu mignpueMctBamu: [IpAT "3amopispkuii aBTOMOO1LIEOYAiBHIH 3aBOA"
(ITpAT "3A3"), kopniopariis "borgan", T30B "Kpemenuynpkuii aBTOCKIa-
nansauid 3aBoa" (KpAC3), IIpAT "Espoxkap" [11]. Ha pucyuxy npencras-
JIEHO 00CSTH BUPOOHMIITBA JISTKOBUX aBTOMOOWUIIB UMM ITiANPUEMCTBAMU
y 2013-2019 pp.

20 { e
18 {714
16 1 14
E 14 :5
= g -
S 124714 "
E o 3 ::: " TIpAT «3A3»
o T % 1
S i 'z- -z Kopnopariist «borman»
2 8714 1
E R Ao
44 : :E: - B [IpAT «EBpokap»
: g 3
21 g ' 3 l
0+ = ‘3= Ti= = - e r

2013 2014 2015 2016 2017 2018 2019
Poxu

JlunaMika BUpOOHHMIITBA JIETKOBUX aBTOMOOUTIB B Ykpaini, 2013-2019 pp.

Hocepeno: mobynoano aBropamu 3a [11].
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3 2015 p. mo mporo yacy kopmopariis "borman" He BupoOIsi€e Jierko-
Bux aBTomoOimiB. Y 2015 p. T30B "Kpemenuyubkuii aBTOCKIaIaTbHAN
3aBOA" MPU3YINUHUIO CBOKO JISUIBHICTB, TOOTO 2014 p. OyB OCTaHHIM, KOJIU
MpaIfoBaIM BC1 YOTHPU aBTOMOO1IEOY/IIBHI MiANpUeEMCTBa B YKpaini. Haii-
outbmie JsierkoBux aBToMoOULTIB 3 2013 mo 2015 p. BurotoBmsino IIpAT
"3A3", y 2018 p. BOHO BUITYCTHJIO OCTaHHIH JETKOBUI1 aBTOMOOLIb, a y 2019 p.
mame [IpAT "€Bpokap" BHTOTOBISUIO JETKOBI aBTOMOOLT, TOOTO BHUITYCK
BCi€l ramy3i JOpiBHIOBAB BUIYCKY OJTHOTO IiAMPHUEMCTBA.

Posrnsinaroun cutyariito B IIKUPIIOMY YacOBOMY [lana3oHi, MOXKHA
3a3HaunTH, WO nmounHaodu 3 2011 p. B ramy3i aBToM0o011e0y1yBaHHS TIPO-
CTEXKYETHCSI TEHICHIIIS 10 Criaay BUpOOHHUIITBA, a y 2016 p. BHITYIIIEHO Hali-
MEHIIY 3a iCTOpif0 YKpaiHW KiJIbKICTh JIETKOBHX aBTOMOOuTIB. Hesnauni
MOKPAIIEHHs MTOKA3HHUKIB BUITYCKY JIETKOBUX aBTOMOOLTIB y ramysi B 2017 p.
HE CIPOCTYBajdu TOro (hakTy, 10 BUPOOHHUIITBO CKOPOTHIIOCS B 9 pasiB
npotu 2009 p. Ta maibxke y 55 pasiB mo/0 aHaitorigHoro nokaszuuka 2008 p.

Ha crorogni IIpAT "3A3" npunuHUIO BHITYCK JIETKOBHUX aBTOMO-
OiTiB, OCTaHHIM BHECKOM 3aBOAY OyJ0 BHPOOHHMLTBO OAHOTO aBTOMOOLIS
y 2018 p. Cxopouenns oocsriB Bunycky Ha [IpAT "3A3" mouanocs y 2009 p.
Bono mano cramuit xapaktep, 1 jgume y 2011 ta 2017 pp. mianpuemMcTBy
BIAJIOCS] IOKPAIIUTH CBiil TIOKa3HUK BUITYCKY, SIK TIOPIBHSATHU 3 MOMEPEIHIMU
pokamu — 2010 Ta 2016 BigmoBimHO. [IpUTOTOMILTUBAM 3aJIUIIAETHCS TOU
dakt, mo npotu 2008 y 2017 p. Bupobnunrso Ha IIpAT "3A3" 3meH-
mtocs maiike y 220 pasis [13, ¢. 79-80].

[Torpu Te, 110 BUpOOHUY1 MOTYKHOCTI Kopriopatii "borgan" ctaHoB-
7sTh 135 THC. TerKOBUX aBTOMOO1ITIB Ha PiK, miampueMcTBo aume y 2011 p.
BUTOTOBHJIO OumhIn sk 20 THC. JETKOBUX aBTOMOOLTIB, a 3a TPU POKH —
peKopAHO Maly KiuIbKicTh — jmmie 1999 ox. 3 2015 p. xopmoparttis npurm-
HUJIAa BUITYCK JIETKOBHX aBTOMOOLIIB. TakoX y 1bOMY 3 pOIIi JIIKBITOBAaHO
T30B "KpemeHuylpkuii aBToCKIa1aIbHUM 3aBoa"; 3 1aTh 3acHyBaHHs KpAC3
1 10 MOMEHTY HOro JKBifaIii 3aBoj; BunyctuB moHaja 140 Tuc. aBTOMO-
oiniB. besnoBopotHOrO Toukor mist T30B "Kpemenuyrpkuii aBTOCKII1AITh-
HUMl 3aBoJ" CTaB MOYATOK CBITOBOi ¢iHaHcoBoi kpusu: y 2009 p. oOcsaru
BUPOOHUIITBA CKOPOTHJIMCS Maike y 7 pasiB, Xo4a MiCJsl bOTO MiAMPUEM-
CTBY BJAJIOCS 3HOB HaOpaTu 00epTiB, ajie BUIINX MOKA3HUKIB BHITYCKY, HIXK
y 2008 p., Tak i He BAAIOCS TOCSTTH.

Tum vacom 3 2016 p. IIpAT "E€Bpokap" craB nigepomM aBTOMOOLIE-
OynyBaHHS B YKpaiHi 3aBISKH MPOIYKTUBHIN CIIBMpAIll 3 €BPONMEHCHKUMU
MIIIPUEMCTBAMH, TIOCTIMHIA 1HHOBAIIIWHIA MisUTBHOCTI Ta 1HBECTHIISM
y BIIacHI BUPOOHHMYI MOTYy»X)HOCTi. Hapasi miampueMcTBO aKTHBHO PO3BH-
BAETHCS Ta HAPOIIYE OOCSATH BUPOOHUIITBA JIETKOBUX aBTOMOOUTIIB 3 KOXKHUM
poxom [13, c. 79-80]. 3a gocnimxkyBanuii nepiog [IpAT "€Bpokap" Takox
HE JICMOHCTPYBaB CTallIbHOI MO3UTUBHOI aAuHamikk: y 2013 p. mia-
NPUEMCTBO BUTOTOBIISLIO Maixke 11.5 ThC. TerkoBMX aBTOMOOLUTIB, a BKE 3a
JIBa POKHU MOKA3HUK CKOPOTUBCS 10 2 TUC., nmoyuHatoud 3 2016 p. mia-
IPUEMCTBO HAPOIIY€E 0OCITH BUPOOHUITBA 1 TPUMAE CTAOITBHUA MOKa3HUK
BUITYCKY I10 6 THC. aBTOMOOLJIIB Ha PIK.
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B VYkpaini icHye 3Ha4HUI MOTEHIIIHHUH MOMUT HA TIPOIYKIIIO aBTO-
MOOUIEOYIIBHOT Tally3i, PO 1€ CBIAYUTH CTAOUIbHE 3POCTaHHS MOKA3HHUKA
npuadanux aBto 3a nepioq 2013-2019 pp.; BogHOUac abCOMOTHA HEBIAIIO-
BIJIHICTh OOCSTIB BUPOOHMIITBA BITUYM3HSIHOI Tandy3i aBTOMOOUIEOy yBaHHS
BHYTpimmHROMY moruty (y 2019 p. BuroroBieHo 6254 nerkosi aBToMoOL,
a mpuabano — 114779) popmye po3puB, sIKUiA 3aITOBHIOETHCS IMITOPTOM.

3a Takux OOCTaBUH YKpaiHCHKHI CIHOKMBa4, SKUH Mae OakKaHHS
1 3MOTy puadaT aBTOMOOLUTH /71l BIIACHOTO KOPHUCTYBAHHS, HE Ma€ 1HIIOTO
BUOOPY, K 30aradyBaTH 1HO3€MHI KOMIIaHIii, Kynyr4H IXHIO MPOIYKIIIO,
a00 BMBO3UTH KOIITH 3a KOPJOH, 100 MpUAOATH aBTOMOO1Ib, KU OyB
y KOpUCTYBaHHI. Y OyIb-IKOMY pa3i KOIITH, 3apo0jieHI Ta HaKOMWYEeHI
B HAI[IOHAJIbHIA €KOHOMIIll, BUBOIATHCS 3a MEXi KpaiHW i (iHAHCYIOTh
PO3BHUTOK 1HIIMX €KOHOMIK. 32 OCTaHHI CiM POKiB B YKpaiHy iMIIOPTOBaHO
JeTKoBUX aBTOMOOLTB Ha cymy 14.32 mupn gon. CHIA, mo cTraHOBHUTH
40 % Gromxery Ykpainu y 2018 p. (maban. 3).

Tabauys 3

I'eorpagiuna crpykrypa Ta BapTicTh iMIOPTY
JIETKOBHMX aBTOMOOI/TiB B YKpaiHi

Perionmceiry | 2013 | 2014 | 2015 | 2016 [ 2017 [ 2018 | 2019
Crpyxrypa, %
Kpairu CHJ[ 8.00 3.70 3.00 3.00 2.20 1.60 0.70
€spona 47.40 4450 | 52.00 | 54.10 57.10 55.30 58.40
Asis 33.60 37.50 | 29.60 | 27.30 26.20 25.20 22.70
Adpuka 0.40 0.70 0.70 0.80 0.90 0.80 0.50
AMeprKa 10.60 13.50 | 14.80 | 14.80 13.70 17.00 17.30
AscTpasis 0.00 0.00 0.00 0.00 0.00 0.00 0.00
i Okeanis
Tummi 0.00 0.00 0.00 0.00 0.00 0.10 0.40
Bapricts, MiH goa. CIIA

Ycboro 2995.49 | 1131.32 | 819.96 | 1441.46 | 2078.34 | 2243.17 | 3614.87
Kpaiuu CHJI 239.05 | 4241 | 2422 | 4287 44.69 36.84 25.26
€spona 1419.40 | 503.93 | 425.99 | 780.10 | 1186.89 | 1240.77 | 2110.92
Asist 1007.39 | 42425 | 24235 | 393.14 | 543.64 | 564.59 | 820.68
Adpuka 12.52 8.10 6.08 11.47 18.61 17.09 19.55
AMepHKa 317.12 | 152,60 | 121.26 | 213.81 | 28439 | 38223 | 624.86
Acrparis 0.00 0.03 0.06 0.00 0.10 0.07 0.39
1 OkeaHis
Tri 0.00 0.00 0.01 0.07 0.01 1.58 13.21

Jloicepeno: ckaaaeHo aBTOpaMu Ha OCHOBI [ 14].

Sk TeMOHCTPYIOTh HaBEACHI JaHl, y CTPYKTYpl IMIOPTY JIETKOBHX
aBTOMOOLUTIB 3a OKPECIICHHI Mepio CTpaTeT1uHi MO3HUIIIT MOCIIaTh KpaiH!
€Bpormy, ixag yactka 3 2013 mo 2019 p. 3pocna, i BIAMOBIIHO 3MEHIIMIIACS
gactka kpain CHJI. Tlepenycim Taki 3MiHM TOB’si3aHi 31 BBEJACHHSM CIIe-
[iaTbHOTO MHUTA Ha TOBAapHW MOXOPKeHHSM 3 Pocii Ta 3 mepioguyHanM BBe-
JICHHSIM CIIelalbHUX MHUT Ha IMIOPT TPAHCIIOPTHUX 3ac00iB 3 Y30eKHCTaHy.
YacTka a3iiichkuXx KpaiH Takox ckopoTtuiacsa ¥ y 2019 Oyna meHIIOw Ha
10.9 %, nix y 2013 p. Taka 3MiHa CTPYKTYpH YaCTKOBO 3yMOBJIEHA IpOLIe-
coM JI00iF0BaHHS PO3MUTHEHHS "eBpoOsax", ki 3a3Bu4ail BBo3sATh 13 CLHA
Ta €Bpomnu.

.........................................
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Yrpomosx 2011-2016 pp. sik B YkpaiHi, Tak 1 y CBiTI B IJIOMY
CHOCTepiFaHOCﬂ CHOBUTPHEHHSI TEMITIB €KOHOMIYHOTO 3POCTAHHSL. Opnnax
JTUHAMIKa BHp06HHuTBa aBTOMOO1TIB, iX Mpoaaxy (peectparii) 1 miH Oyia
HEOJIHAKOBOIO. Y CBITI BUPOOHUIITBO Ta IMPOJaXX aBTOMOOUIIB 3pOCTaly,
a 1[iHM 3MeHInyBanucs. Bognouac B YkpaiHi, HaBMmaku, BUPOOHUIITBO Ta
IpO/IaXKi 3MEHIIYBAINCh, a IiHKA 3pocTajin. Ha cBITOBOMY pHHKY YTBOPUBCS
HAJIAIIOK BiTHOCHO JIEMIEBUX aBTOMOOUTIB, @ HA BHYTPIIIHBOMY — IITYYHO
MIATPUMYBAIUCSA BUCOKI I[IHM 3aBOSKd MHUTY, akumzaMm [4] 1 TIJAB, mo
HEOOXITHO CIUTATHTH Mpu IMIopTi. BecranoBuBM Tpu momatku i — 3 2015
no 2017 p. — momatkoBuii iMIopTHHIA 30ip, 3aKOHOJABEIh MOTYpOyBaBCA
1 TIpO 3aXUCT HAIIOHAJIBHOTO BHUPOOHHWKA, 1 MPO HEMOXIIMBICTH JJIS TIEpe-
CIYHOTO YKpAaiHIIS KyIyBaTH aBTOMOOLT ISl BJIACHOTO KOPHCTYBaHHS HE
TITBKH 32 YKPaiHCHKMMH I[IHAMU, a i HaBITh 3a I[IHaMH €BPOIH.

Tak, KO rpoMajsHUH Mae Oa)kaHHS KYMUTH HOBUU aBTOMOOLIb
3 €gponm 2018 p. BumycKy 3 GeH3MHOBHM JABMIYHOM 06’emom 1500 cm?
3aranbpHOI0 BapTicTio 15 000 €Bpo, TO BiH MYCHUTH CIUIATHTH MOJATKIB (MHUTO,
akum3, [1JIB) ma 151.4 Tuc. TpH, MmO cTaHOBUTH Maibke 35 % BapTOCTi
MallliH{, HE BPAaXOBYIOUM IHIIUX CYMyTHIX BUTpaT. Crapuii aBTOMOO1LIH
2010 p. Bumycky, npuBesenuit i3 CILA, B I'py3ii komTyBaTuMe OIU3BKO
5 tuc. gon. CHIA, a B Ykpaini — npubmmsao yagidi 6ibie — 9400 non. CILIA,
TOOTO CyMa MOJATKIB CsATA€E MakyKe TIOJIOBUHU BAPTOCTI aBTOMOO1IISL.

Pazom 3 mum mgo IlomaTkoBoro kojaekcy YKpaiHM BHECEHI 3MIHU
B YAaCTHHI HAapaxXyBaHHsS aKIM3y Ha aBTOMOOWII JIETKOBI Ta 1HII MOTOpPHI
TpaHcnopTHI 3acobu. CTaBka MOAATKY AJsl BIANOBITHOTO TPAaHCIOPTHOTO
3aco0y BHW3HAYAETHCSI MHOKEHHSM 0a30BOi cTaBKU (mabi. 4) Ha Koedi-
mieHT. 3rigHo 3 1. 1. 215.3.5" m. 215.3 c1. 215 TlogaTkoBOTO KOJEKCY
VYkpainu Big 02 rpyans 2010 p. Ne 2755-VI 31 3miHaMu Ta TOTTOBHEHHSIMU,
"Koe]iIIEHT BU3HAYAETHCS AUICHHIM 00’ €My IWIIHAPIB ABUTYHA BHYTPIIII-
HBOTO 3rOPSIHHS BiAIOBIIHOTO TPAHCIOPTHOTO 3aC00y B KyO. CAaHTHMETpax
Ha 1000 xy06. canTHMeTpiB Ta HA KOE(ILIEHT, IO JOPIBHIOE KIIBKOCTI MOB-
HUX KaJICHIAPHHUX POKIiB 3 POKY, HACTYITHOTO 32 POKOM BUPOOHHIITBA BifIIO-
BIJTHOT'O TPAHCIIOPTHOTO 3ac00y, 0 POKY BU3HAYCHHS CTaBKU nojatky" [17].

Tabauys 4
CraBKM MUTHHX IJIATEXKIB NPHU IMIIOPTIi JIErKOBUX aBTOMOOIJIIB B YKpainy
[ogaTok Bu1 Ta XapaKTepUCTHKH TPaHCIIOPTHOTO 3aco0y | ba3oBa cTaBka mojatky
TpancnoptHuii 3aci0 3 JBUIYHOM BHYTPILIHBOT'O 3TOPSIHHS 3 ICKPOBUM
3aMaTIOBAHHSAM Ta KPUBOIIUITHO-MIATYHHUM MEXaHi3MOM 3 00’ €MOM NMUJIIHAPIB:
- 10 3000 ky0. canTUMETPIB (BKIIFOYHO) 50 eBpo 3a o1
AKIm3HUR - monax 3000 xy0. caHTHMETpiB 100 eBpo 3a o1
HO/IaTOK TpancrnopTHHit 3aci6 3 IBUI'YHOM BHYTPIIIHBOTO 3TOPSHHS i3 3aMaTI0BAaHHIM
BiJl CTUCHEHHS ([iu3esieM abo HamiBau3eaeM) 3 00’ €eMOM IUITIHAPIB:
- 10 3500 ky0. caHTUMETPiB (BKJIFOYHO) 75 €Bpo 3a o1
- moHax 3500 ky0. caHTHUMETpIB 150 eBpo 3a ox.
Muro TpancnoptHi 3aco0w, 110 MiANAJAI0Th MiJ TOBAPHY 10 %
I1J1B nosutiio 8703 YKT3E]] 20 %

Lowcepeno: cknaneno apropamu 3a [17; 18].
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HanGynoBu 3 Ham3BUYallHO BHCOKHX TOJATKIB Ha CTapl aBTOMOOLTI
i BigHOCHA O17HICTh HACEJICHHS MPHU3BENIU J0 301IbIICHHS 00CATIB KOHTpa-
Oanmu, 30kpemMa 3 kpain €C (Tak 3BaHi €BpoOsiXn). 3a manumu JepxaBHOI
dickanpHOI cmyk0u Ykpainu, Ha 1 nmuctonana 2017 p. B kpaini nepedyBayio
236 THC. aBTOMOOWIIIB 3 1HO3EMHOI PEECTPAIIIEI0, SIKI MOPYIIHIA TEPMIHU
TPAH3UTY 1 TAMYACOBOTO BBe3eHHs [ 15]. baskanHs yKkpaiHIiB MaTH BIIACHUN
aBTOMOO1Ib 1HO3€MHOTO BUPOOHUIITBA CIIPUYMHIIIO T€, 1[0 HA PUHKY 3’ SIBU-
nucs "mocepenHuku"”, siki 3a cuMBOJIIYHY cymy B 1000 eBpo momomararoTh
YHUKHYTH HEOOXiTHOCTI CIIaTH BBI3HUX moAaTkiB. [lepeBaxHo aBTOMOO1ITI
BBO3sTh 3 JIuTBH, [lonbmii, bonrapii B 11iHoBIi KaTeropii 2.5—4 THC. €BO.

ExcronoBa Komitery 3 muTaHb MOAATKOBOI Ta MHUTHOI MOJIITHUKH
BepxoBuoi Pamn Ykpainnm Hina FOxanina Bu3Hae, mo "3aropo/pkyBajibHa
MUTHa MOJITHKA, MOKJIMKaHAa MIATPUMATH BITYM3HSHUX aBTOBUPOOHUKIB,
3a3Hajia MOBHOro npoBairy. OHaK HIXTO 3 MPEACTaBHUKIB BJIa iy HE OaUUTh
CHpaBXKHIX MPUYUH MOSABU B YKpaiHi "eBpoOmsax" [16].

3a Bepecenb 2019 p. mepBUHHY peecTparito B YKpaiHi HpOUILIH
23 THC. BBE3EHUX 3-3a KOPJAOHY 0/B aBTO. SIK MOPIBHATH 3 KUIBKICTIO TOTIE-
pPEeIHBOTO POKY, MOKa3HHK 3pic Ha 126 %, 3a manumu "YkpABTompomy'.
Acomiarnis 3a3Hayae, Mo 4acTKa 3aKOPJOHHOTO "CEeKOHI-XEHAY" Y BEpecHi
36imbmunacs 3 60 go 75 % [19].

dakTryHO, 6/B aBTOMOOLTI 3HIKYBAIU OOCIT MPOAAXy 1HO3EMHHX
HOBUX MaIuH, sikuit 3a 2018 p. 3menmuscs 1o 78.4 tuc. ox. npotu 2017 p.,
KoM 1ed moka3sHuk ctaHoBuB 80.3 Tuc. on. (muB. ma6ba. 2). PexkopaHe
3pocTaHHs pUHKY 3adikcoBano y rpynaHi 2019 p.: BiAMOBIAHMIA MOKa3HUK
30inpmuBes Ha 45 % mpotun rpynHs 2018 p. — mMpPOTATOM HBOTO MicCALS
9.4 THC. HOBUX JIETKOBUX aBTO MOMOBHUIN YKPAiHCHKHI aBTOMApK.

3aBnsku 3MiHEHHIO Kypcy rpuBHi (y 2019 p. HamioHanpHa BamioTa
nogopoxxvana Ha 13 % momno nmomapa CIIA) iMmmopTHi aBTOMOO1ITI TTO/IEIIIE-
BIIIAJIK 1, BIATIOBIAHO, 301IBITMBCS MOMUT Ha HUX. J[ogaTkoBO po3irpiBaiu
PUHOK 1 cTaBayiv Aiefalli JOCTyHNHImMME Kpeautu. Cepex OCTaHHIX HOBUHOK
y cdepi aBTONMO3WK — CHPOIICHHS KPEAUTHOTO JOTOBOPY Ta CKAaCyBaHHS
HOTAapiajabHOTO MOCBITYEHHS I0TOBOPY 3aCTaBH.

Sk cBimuuTh qUHaMika mponaxiB 3a 2019 p., Ha PUHKY HOBHX aBTO
B perTuHry Mapok mepire Mmictie nociia RENAULT, napoctuBmu 006csTu
nponaxiB Ha 68.4 % mnpotru 2018 p. Ha npyromy micui — TOYOTA, mo
peanizyBana y 2019 p. na 31.01 % Oinpme, Hixk y 2018 p.; BomHouac
y 2018 p. TOYOTA 6yna ninepom mpojaxiB. HeratuBHa aumHamika B cer-
MEHTI "HapogHuUX aBTO" croctepiranacs s Mapok RAVON 1 UAZ —
3MmeHmeHHss Ha 83.95 1 65.38 % BiANmoBimHO. A OCh pe3yibTaT AOPOTOi
OpuTaHChKOI Mapku Jaguar 3a aHami30BaHWU mepion OyB OJHWM 3 Hald-
BUIIMX 3a OCTaHHI JAEKIIbKa POKIB — peani3oBaHo 346 aBTOMOOLTIB
(maoan. 5).
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Tabnuys 5
JlnHamika npoaaskiB HOBUX aBTOMOOLIIB B YKpaiHi 3a Mmapkamu, 2018-2019 pp.
2019/ 2019/
Mapia 2019 2018 2018 Mapia 2019 2018 | 0e
oIl % on | % % on | % |om | % | %
RENAULT 14642 [ 16.37 | 8691 [11.09] 68.47 |JAC 279 10.31 | 237 [0.30]17.72
TOYOTA 12618 | 14.10 [9631[12.29] 31.01 | INFINITI 344 10.38 | 359 [0.46[-4.18
SKODA 6211 | 6.94 [5393|6.88 | 15.17 | FAW 45 10.05] 0 [0.00] -
KIA 7599 | 8.49 [4811]6.14 | 57.95 | CHEVROLET | 242 |0.27 | 493 [0.63[-50.91
VOLKSWAGEN | 4698 | 5.25 [6185]7.89 | -24.04 | DS 28 10.03] 0 [0.00] -
NISSAN 5317 | 5.94 [5189]6.62 | 2.47 |TESLA 138 [0.15 | 116 [0.15]18.97
PEUGEOT 2780 | 3.11 [2190]2.79 | 26.94 |JEEP 204 1 0.23 | 134 [0.17]52.24
HYUNDAI 5118 | 5.72 [4877]6.22 | 4.94 | MINI 106 0.12 | 123 |0.16}-13.82)
gﬁZCEDES' 2237 | 2.50 |2401|3.06 | —6.83 | BENTLEY 36 |0.04| 39 ]0.05/-7.69
MITSUBISHI | 2356 | 2.63 [2129]2.72 | 10.66 | GREAT WALL | 108 | 0.12 | 307 |0.39}-64.82)
FORD 1713 | 1.91 [2577]3.29 | -33.53 | ALFA-ROMEO | 37 ]0.04| 19 0.02]94.74
SUZUKI 2618 | 2.93 [2618[3.34 | 0.00 | ASTON MARTIN| 3 [0.00| 3 [0.00] 0.00
CHERY 1672 | 1.87 [1209] 1.54 | 38.30 | CADILLAC 4 10.00] 9 [0.01}-55.56
BMW 2408 | 2.69 [1980]2.53 | 21.62 | LAMBORGHINI | 4 [0.00| 1 [0.00[300.00
MAZDA 2547 | 2.85 [3033[3.87 [ -16.02 | U4Z 9 [0.01] 26 [0.03]-65.38
CITROEN 1607 | 1.80 [1366]1.74 | 17.64 | ACURA 7 _J0.01] 11 ]0.01}-36.36
LEXUS 1697 | 1.90 [1472]1.88 | 1529 | BUICK 1 [000] 1 ]0.00] 0.00
AUDI 1688 | 1.89 [2790] 3.56 | -39.50 | DODGE 10 [0.01] 17 [0.02}-41.18
VOLVO 1106 | 1.24 | 744 [ 0.95 | 48.66 | FERRARI 1 [000] 1 ]0.00] 0.00
LAND ROVER | 1109 | 1.24 | 753 [0.96 | 47.28 | GEELY 57 10.06 | 353 ]0.45[-83.85
FIAT 1260 | 1.41 | 900 | 1.15 | 40.00 | GENESIS 0 000 3 10.00,0 00
HAVAL 434 | 049 [ 56 [0.07 | 675.00 | GMC 1 [000] 4 [0.01}-75.00
OPEL 380 | 0.42 | 199 | 0.25 | 90.95 |ISUZU 0 10.00| 1 0.00,
PORSCHE 584 | 0.65 [543 [0.69 | 7.55 |LINCOLN 5 [0.01] 1 1]0.00400.00
SUBARU 721 | 0.81 | 778 | 0.99 | -7.33 | LOTUS 0 000 4 |0.01], 0
SEAT 789 | 0.88 [ 355 | 0.45 | 122.25 | MASERATI 26 10.03| 40 [0.05[-35.00
RAVON 208 | 0.23 [1296] 1.65 | -83.95 | MCLAREN 1 [000] 0 [0.00] -
VAZ (LADA) 729 | 0.81 [ 574 [0.73 | 27.00 | MPM 3 10.00] 1 10.001200.00
JAGUAR 346 | 039 [ 192 [ 0.24 | 80.21 [ROLLS-ROYCE | 14 [0.02] 3 [0.00[366.67
HONDA 541 | 0.60 [ 560 | 0.71 | -3.39 | SMART 9 [0.01] 25 ]0.03}-64.00
JAC 279 | 031 | 237 | 0.30 | 17.72 | SSANGYONG 0 |0.00| 18 10.02, 0 0

Loicepeno: cknaneHo apropamu 3a janumu [20].

BopHodac 3MiHWIMCS HE TUIBKU BIOJOOAHHS IOJNO MapoOK HOBHUX
aBTOMOOUTIB, ajie ¥ perioHd, B SKUX HAWOIIBII aKTUBHO MPOJaBaHCS
TpaHcopTHI 3acobu. Y rpyani 2019 p. migepom 3a obcsiraMu MPOIaXiB, K
1 panime, 6yB KuiB: akTuBHICTh 30U1bIIMIIaca HAa 41 % TPOTH aHAJIOTTYHOTO
nepioay 2018 p. Ipyrum perioHoMm 3a oOcsiraMu MPOAAXKIB MICIST CTOHIN
crana J[HinponeTpoBchka o6nacTh. i MokasHUK 30imbluuBes Ha 54 %.
[Maginas npogaxiB mano micue auire y JIbBiBChKil obOnacTi. Takox Bij-
Oynacs 3MiHAa TUHAMIKHA MPOJAXIB 1 B I[IHOBOMY CEIMEHTI 3a perioHaMHu.
Tak, mpogaxi HaWOIBII moporux OpeHAiB (sSk-0T: Bentley, Rolls-Royce,
Land Rower, Jaguar) 30insmmnuchk y TepHominbebkiit 1 Onechkiit 00m1acTax
y cerMeHTi Luxury, a Takox y JKutToMupchKiid 1 YepHiBEIbKiN — y CerMeHTI
Premium.
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BucHoBku. CTpiMKe CKOpOUSHHS 00CATIB HAllIOHATTBHOTO BUPOOHHIITBA
Ta CTar”ailis ramxy3i 3a cTa0iIbHO BUCXIJHOTO TOMHUTY 3 OOKY HaceJIeHHs
CHPUYMHUIN KOPCTKY IMIIOPTO3JICKHICTh PHUHKY JIETKOBHX aBTOMOO1IIB.
[Tompu ninecnpsiMOBaHy MONITUKY YpsIIy LIOJ0 PO3BHTKY HAIllOHAJIBHOTO
BUPOOHMIITBA JIETKOBUX aBTOMOOUTIB 3a OCTaHHI IT’SITh POKIB aBTOMOOLIe-
OyniBHA ray3b Maike IPUIUHIIA CBOE ICHYBaHHS.

B Vkpaini 3anummiiocst uiie oHe MiANPHEMCTBO, K€ BUTOTOBIISIE
JIETKOB1 aBTOMOO1 (6 THC. Ha PiK), @ BHYTPIIIHINA MMONMUT OPIEHTOBHO CTa-
HOBUTH 100 THC. aBTOMOOLTIB Ha pik. OTxe, pi3HULA B 94 THC. OJI. 1 € MEKEIO
IMIOPTO3aJIeKHOCTI YKPATHCHKOTO PUHKY JIETKOBHUX aBTOMOO1ITIB.

Cutyanis B aBToM0Oi171€0y1iBHIA Tay3i 3aUIIAE€THCS KPUTUYHOIO,
npoOJeMu ii MOJATal0Th B HU3bKOMY T€XHIKO-TEXHOJIOT1YHOMY PiBHI, Majo-
edeKTUBHIN peanizallii MOTeHIIaTy HAyKOBO-TEXHIYHOTO CITiBPOOITHHUIITBA,
BIZICYTHOCTI HaJIe)KHOI JepKaBHOI MiATPUMKH, BUCOKi 3HOIIEHOCTI OCHOB-
HUX BUPOOHMYMX 3aCO0IB TOIIO.

Buxin i3 Takoro cTaHoBHINA — Y 3MIITHEHHI TOCTIOIAPCHKUX BITHOCUH
MDK TOPrOBENBFHOI0 Ta MAalIMHOOYAIBHOIO Taly3sMH, PO3BUTOK SIKHX Mae
nependayaTy CrijibHE PO3B’sI3aHHS HU3KH IPOOJEeM 13 3aMillleHHs 3aBe3e-
HUX 3-32 KOPJOHY TPAaHCTIOPTHUX 3ac00iB Ha BiTUM3HAHI. OTXKe, MIAIPYyH-
TSAM I IPUHHATTS YIPABIIHCHKUX PIlIEHb y paMKax peaiizamii aepxas-
HOI TOJITHKHU IMIIOPTO3aMIIIEHHSI MAalOTh CTAaTH PE3yJbTaTH MOHITOPHUHTY
W J1arHOCTUKH CTYIEHS IMIOPTO3aJI€KHOCTI EKOHOMIKH 3a Taly3sMH.
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Samsonova L., Slobodyan A. Deformations of the car market development in
Ukraine.

Background. The car market in Ukraine is a bright example of the chronic
import dependence situation for both: the consumer and the national manufacturer. With
the government’s active policy aimed at protection of the national carmakers, with a capa-
cious domestic market, with the presence of large full-cycle automotive factories as of 2019,
today Ukraine’s auto industry has practically stopped to exist.

Directly or indirectly, the scientific and practical aspects related to the outlined
problem were investigated in scientific works of: T.M. Melnyk, T.O. Ostashko, S.M. Sav-
chenko, E.V. Prushkivska.

The aim of the article is to analyze the state of Ukrainian car market import
dependence.

Materials and methods. Analysis, synthesis, comparison, grouping, generali-
zation, statistical methods of dynamics and structure estimation.
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Results. The article analyzes the current state of the car market in Ukraine. There

were investigated indicators such as production volume, quantitative and cost indicators
of imports, geographical structure of imports, determined the share of imported cars
in domestic sales, the structure of industry output by manufacturers, rates of import taxes
on cars, as well as the market structure by car brands.

Conclusion. The rapid decline in national production with steady increasing

consumers’ demand led to the import dependence of the Ukrainian car market.

Further research in this area may be aimed at developing public policy measures

to overcome the critical import dependence of the economy by industries.

Keywords: car market, production dynamics, car import, customs regulation,

import dependence.

10.

11.

12.

ceeefessecannes

44

REFERENCES

. Lupak, R. L. (2018). Derzhavna polityka importozamishhennja v systemi zabezpe-

chennja ekonomichnoi’ bezpeky Ukrai’'ny: priorytety ta instrumenty realizacii’ [The
state policy of import substitution in the system of economic security of Ukraine: prio-
rities and tools of implementation]. L’viv: Vydavnyctvo NNVK "ATB" [in Ukrainian].

. Mel’'nyk, T. M., & Pugachevs’ka, K. S. (2019). Determinanty importozalezhnosti

ckonomiky Ukrai’ny [Determinants of import dependence of the Ukrainian
economy/. Ekonomika ta upravlinnja nacional’ nym gospodarstvom — Economics and
management of the national economy,2,53-61[in Ukrainian].

. Nekrasov, V. (2018). Pozhynajuchy plody "avtomobil’nogo genocydu": jak ukrai’nci

borjut’sja za avtomobilizaciju krai’ny [Reaping the fruits of "car genocide": how Ukrai-
nians are fighting for the country’s motorization]. Ekonomichna pravda — Economic truth.
Retrieved from https://www.epravda.com.ua/publications/2018/02/5/633734 [in Ukrainian].

. Strukturni zminy u svitovij torgivli jak chynnyk rozvytku vnutrishn’ogo rynku

Ukrai’ny [Structural changes in world trade as a factor in the development of the
domestic market of Ukraine]. T. O. Ostashko (Ed.). Kyi’v, 2019. Retrieved from
http://ief.org.ua/docs/ mg/310.pdfISBN978-966-02-8894-2 [in Ukrainian].

. Savych, O. P. (2017). Vplyv globalizacii’ na derzhavne reguljuvannja avtomobil’noi’ galuzi

[The impact of globalization on government regulation of the automotive industry].
Ekonomika ta derzhava — Economy and state, 11,81-83 [in Ukrainian].

. Prushkivs’ka, E. V., & Varnavs’kyj, O. D. (2018). Tendencii’ rozvytku nacional’noi’

avtomobil’noi’ galuzi v umovah globalizacijnyh procesiv [Trends in the development
of national automobile industry in the context of globalization processes]. Shidna
Jevropa: ekonomika, biznes ta upravlinnja — Eastern Europe: economy, business and
management, 14, 419-427 [in Ukrainian].

. Bonfatti, R., & O’Rourke, K. H. (2018). Growth, Import Dependence, and War. The

Economic Journal, 614, 2222-2257[in English].

. Mogens, R. (2019). From import dependence to self-sufficiency in Denmark, 1945-2000.

Energy Policy, 125, 82-89[in English].

. Pro derzhavnu statystyku: Zakon Ukrai’ny vid 19.04.2014 Ne 2614-XII. Retrieved

from https://zakon.rada.gov.ua/laws/show/2614-12[in Ukrainian].

Oficijnyj sajt Derzhavnoi’ sluzhby statystyky Ukrai’ny [Official site of the State Statistics
Service of Ukraine]. Retrieved from http://www.ukrstat.gov.ua/operativ/operativ2016/pr/
vr_rea_ovpp/vr_rea_ovpp u/arh_vppv_ u.html [in Ukrainian].

Oficijnyj sajt Asociacii’ avtovyrobnykiv Ukrai’ny "UkrAvtoprom" [Official site of
the Association of Automobile Manufacturers of Ukraine "UkrAvtoprom"]. URL:
http://ukrautoprom.com.ua/statistika[in Ukrainian].

Vyrobnychi potuzhnosti "Jevrokar" - Ukrai'na [ Production facilities of "Eurocar” -
Ukraine].  Retrieved from  https://www.skoda-auto.ua/company/skoda-solomonovo
[in Ukrainian].



ISSN 1998-2666. Tosapu i punxu. 2020. No2

........................................................................................................................................... focoee

13.

14.

15.

16.

17.

18.

19.

20.

Savchenko, C. M., & Seliverstova, A. S. (2018). Ocinjuvannja stanu ta vyjavlennja
perspektyv rozvytku avtomobilebudivnyh pidpryjemstv Ukrai’ny [Assessment of the
state and the identification of prospects for the development of automobile enterprises
in Ukraine]. Vcheni zapysky Tavrijs kogo nacional 'nogo universytetu imeni V. I. Ver-
nads kogo. Serija: Ekonomika i1 upravlinnja Scientific notes of Tavriya National Univer-
sity named after V.I. Vernadsky. Series: Economics and Management. T. 29 (68), 3, 78-82.
Retrieved from http://nbuv.gov.ua/UIRN/UZTNU econ 2018 29 3 18 [in Ukrainian].
Zovnishnja torgivlja okremymy vydamy tovariv za krai’'namy svitu: statystychna infor-
macija [Foreign trade in certain types of goods by countries: statistical information].
Derzhavna sluzhba statystyky Ukrai’ny — State Statistics Service of Ukraine. Retrieved
from http://www.ukrstat.gov.ua [in Ukrainian].

Majzhe 236,6 tys. avtomobiliv z inozemnoju rejestracijeju znahodjat’sja na terytorii’
Ukrai’ny nezakonno [Almost 236.6 thousand cars with foreign registration are on the
territory of Ukraine illegally]. Derzhavna fiskal 'na sluzhba Ukrai’ny — State Fiscal Service
of Ukraine. URL: http://sfs.gov.ua/media-tsentr/novini/316266.html [in Ukrainian].
Oficijnyj sajt Niny Juzhaninoi’ [Official site of Nina Yuzhanina]. Retrieved from
https://yuzhanina.in.ua/novini.html [in Ukrainian].

Podatkovyj kodeks Ukrai’'ny [Tax Code of Ukraine]. Verhovna Rada Ukrai'ny —
Verkhovna Rada of Ukraine. Retrieved from https://zakon.rada.gov.ua/laws/show/2755-
17#n5483 [in Ukrainian].

Dodatok do Zakonu Ukrai’ny "Pro Mytnyj taryf Ukrai’ny" vid 19 veresnja 2013 roku
Ne 584-VII [Annex to the Law of Ukraine "On the Customs Tariff of Ukraine" of
September 19, 2013 Ne 584-VII]. Verhovna Rada Ukrai’ny — Verkhovna Rada of Ukraine.
Retrieved from https://zakon.rada.gov.ua/laws/show/584%D0%B1-18 [in Ukrainian].
Importnyj "sekondhend" u veresni zajnjav bil’sh % rynku legkovyh avto [In September
imported "second-hand" took more than % of the passenger cars market]. Infor-
macijne agentstvo "Interfaks Ukrai’na" — "Interfax Ukraine" News Agency. Retrieved
from https://ua.interfax.com.ua/news/economic/617135.html [in Ukrainian].
Sostojanye avtomobyl’'nogo rynka Ukraynsr [The state of the automotive market of
Ukraine/. Ynformacyonno-konsaltyngovaja gruppa AutoConsulting — AutoConsulting
Information and Consulting Group. 2019. Retrieved from http://autoconsulting.ua/
news.php?catid=41[in Russian].

EHHAWXITIVOOY

IGOMMHHAd

.......



........

PHHKOBI

AJOCAIOXEHHSA

UDC 739.7/.8:657.92=111 DOI https://doi.org/10.31617/tr.knute.2020(34)04

Yuliya VOVK : postgraduate student
i at the Department of Commodity
i Science and Customs Affairs
E-mail:Yuliia.vovk. work@gmail.com Kyiv National University of Trade and Economics
ORCID: 0000-0002-0459-0189 | 19, Kyoto str., Kyiv, 02156, Ukraine

PREDICTING THE COST
OF ANTIQUE COLD WEAPONS
BY A COMPARATIVE METHOD

This article describes one of the possible methods of forecasting the value of cold
steel based on the analysis of the permanent state of the market and documented quality
parameters of the object of evaluation.

Keywords: attribution, cold weapons, work forecasting, Antique cold weapons,
comparative method.

Boek I0. IlIpozno3zuposanue cmoumocmu aumuKeapHoz0 X0100HO20 OPYHCUA
cpasHumenbuvim mMemooom. Onucan 00UH U3 803MONCHLIX MEMOO08 NPOCHOIUPOBAHUS
CIMOUMOCIU XOJIOOHO20 OPYHCUL HA OCHOB8E AHAU3A NEPMAHEHINHO20 COCMOAHUS PbIHKA
U 3a00KYMEHMUPOBAHHBIX NAPAMEMPO8 KAuecmaa 00beKma OYeHKU.

Knwouesvie cnosa: atpulyuus, XOIOJHOE OpYXHE, NPOTHO3UPOBAHHE CTOM-
MOCTH, aHTUKBAPHOE XOJOAHOE OPYXHE, CPABHUTEIBHBIN METOJ MCCIEAOBAHUS.

Background. The issue of valuation of cultural monuments today is
urgent due to the need to determine the so-called "estimated value" in court
cases of lost property, the lawfulness of the transfer of property rights,
determining insurance amounts, assessing inheritance, conducting transac-
tions of purchase and sale, pledge, lease or use of objects that are of great
socio-cultural importance in banking operations. It is clear that in all named
cases there is a significant specificity in the formulations of the evaluation
task, which is due to the need to take into account different types of sup-
porting information, the results of the analysis of the current state of the
market of related items and the formulation of the general principle of va-
luation. This explains the reasons for the significant differences in the
projected cost figures, which were performed at different times and by
different valuers [1]. At the same time, if the evaluation report is concluded
in such a way that each conclusion is a contradictory result of the study of
objectively existing features of the monument and can be verified by an
independent expert, the evaluation should be considered to be correct and
suitable for practical use.

Analysis of recent research and publications. Many studies of his-
torical artifacts have been conducted in recent years, but very few analytical
results have been published. Scientists predict the value of antique and rare
monuments of culture and history by a comparative method.
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Thus, in the work "Commodity characteristics of antique melee wea-
pons on the market of Ukraine", the authors of which are Merezhko N. V.
and Indutny V. V. [2] a comparative method was used to determine the
value of the studied samples of antique melee weapons.

The author presents the results of investigation of Ukrainian market
of antique cold steel. Further the author states that the distribution of price
indices for antique cold weapons in Ukraine is stable and allows to establish
three commodity groups of arms depending on the qualitative characte-
ristics. To determine samples belonging to the one described groups of pro-
ducts, the arm should be assessed with seven criteria: "age", "involvement
in the cultural and historical events of the past"; "rarity", "the level of technical
perfection"; "artistic value"; "labels and stamps" and "conservation status".

Authors also gave several examples of cost forecasting, which de-
monstrate the effectiveness of the proposed development in the tasks of
independent valuation. The results of the research prove the practical
expediency of using specialized commodity classifications of goods, which
are built on the basis of limited lists of quality criteria [2].

The aim of this article is to describe one of the possible algorithms
for calculating the estimated value of antique and ornamental melee wea-
pons based on the results of the analysis of cost indicators for related items
presented on the Ukrainian market, as well as taking into account the
features of the functioning of the respective auctions [2]. The paper also
proposes an optimized algorithm for solving the estimation problem of
forecasting the value of cultural monuments at their open sale on the
Ukrainian market.

Materials and methods. The methodological framework of the re-
search is based on the methods of scientific cognition, system approach and
generalization and scientific works.

The samples were selected at open auctions in Ukraine, namely
"VIOLITE" and "OLX" [3; 4]. Research objects: Antique Cold Weapons.

Results. The analysis of the state of the Ukrainian market for antique
and decorative cold weapons was carried out by collecting and processing
information on cost indicators presented on the Internet sites of Ukrainian
auctions, in particular, the auction "VIOLITE", where the largest number
of related items is for sale. For a systematic study of the features of the
market and the work of auctions, an output Table was compiled, a fragment
of which is given below (Table 1) [1].

Table 1 shows the data on the quality and cost characteristics of cold
steel presented on the Ukrainian market. At the time of submission of the
table, the items are displayed in a row at a price from the lowest to the
highest, and some of them (from the first to the twenty-fifth) at the initial
exhibition at the auction was valued at one UAH.
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E Wi Table 1
o o Quality and cost characteristics of cold steel
M E presented on the Ukrainian market*
oo
= E Sample The
A E numger Brief description cost, Photo
< UAH**
O:
o:
S¢ . .
: 1 Dagger Air Force ZiK 1954 1
) Palash of Polish Winged Hussars, 1

late 17th century

Knife forged steel 40x13 65g Art.
3 cutting edge shh15 hardening
26 approximately 59 units, handle 41
oak, cap maple, spacers plastic
brass mounting hinge

27 Complex knife Germany 55
129 General’s saber 70000
130 Flamberg. Germany 200000

* A fragment of the Table of initial data.
** At the time of the Table layout.

Source: compiled by the author for [3].

The items were sorted in order to increase the value of their per-
manently fixed value in order to study the general tendency of increasing
the value of cold weapons in the process of bidding, as well as to study the
peculiarities of the increase in value within separate intervals. These trends
can be visualized using the Chart of Cost Modeling of Cold Weapons
displayed on the internet sites as of November 5, 2019 and sorted in order
of least to highest (Figure 1).
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Figure 1. Distribution of indicators of value of models of the cold weapon
(as 0f 05.11.2019)

Note: The Y-axis shows the value characteristic; X-axis — the number of the
sample of a cold weapon in the Table of initial data.

Source: compiled by the author for the market of Ukraine according to data
of online auctions.

The chart points to extremely large variations in the cost of a cold
weapon from the start of their exposure on the auction site to the end of the
auction — the observed trend is described by the exponential function. First
of all, we observe such features. First. Not all auctioned items show a rapid
increase in the value proposition. Some of them are left unattended by po-
tential buyers, despite the minimum starting price of 1 UAH. Typically,
these are items that are unrelated to outstanding historical events, perso-
nalities, duplicated and poorly preserved. Second. If an item catches the
attention of potential buyers, its value rises to a certain level over a very
short period of time, and then rises rather slowly. Third. There are items
whose starting value is significantly inflated by sellers and probably due to
a set of factors of emotional nature.

In order to study the features of the above distribution of cost indi-
cators, we hypothesize that changes in permanent values are described by
the basic law of commodity science: "The more positive information about
a product, the higher its quality and, accordingly, value." Therefore, the in-
crease in the present value of a particular model of a cold weapon in the bid-
ding process until the whole volume of positive information about him
is exhausted and he takes the appropriate position between the related
model, which is characterized by a smaller amount of positive information
and a related model by the modeler.

Based on the formal definition of the basic law of commodity
science, namely:

C=aq2

where: C is the estimated cost; o — base of assessment; I — the

amount of information in bits [1].
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Transform the scale of value estimation in Figure 1 into logarithmic
view on Figure 2. Thus obtained, the new chart allows to visualize,
highlight and differentiate the existing tendencies of increase in the value of

cold weapons during the bidding process.
20
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Figure 2*. Diagram of distribution of logos based on "2" indicators of the value of
models of cold weapons (as of 05.11.2019)**

* Presented on the Ukrainian market according to the Internet auctions.
** The ordinate axis shows the logarithmic of the cost characteristic; abscissa axis —
the number of the sample of a cold weapon in the Table of initial data.

By examining the diagram, there are five areas that can be distin-
guished by different trends in value growth. The first plot of cost indicators
— from the first to the 25th position (on the abscissa axis) is represented by
items that are offered for sale with a minimum starting value — 1 UAH.
These items have either just been exhibited or have not yet attracted the
attention of potential buyers.

The second section from model 26 to 37, is characterized by a rapid
increase in the value index over a small period of time (1-2 days) of bid-
ding. The trend is well described by the saturation function and is limited
by the value index, which is the basis of valuation in subsequent bids. It is
important to note that the values in this range indicate: Firstly. The cold
weapon models described in this range attract significant attention from a
large number of potential buyers for their quality characteristics. Secondly,
the values recorded in this range (from 1 to 450 UAH) are initially unrea-
sonably low, so if the model of a cold weapon deserves the attention of
collectors, its purchase at a certain value in the named interval allows fur-
ther profit to be obtained quickly in the future, as a result of the resale
operation, which, in fact, motivates the auction participants.

The third section of the chart indicates a moderate increase in value
in accordance with the above-mentioned law of commodity studies, because
in the logarithmic scale on the basis of "2" we observe the linear nature of
the trend — its correspondence to the formal expression of the function
of increase in value due to the increase in information. Bidding for such
items occurs only in the circle of expert collectors, who are guided by the
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idea of the total value of the objects that are cultural monuments, and take
into account that the disclosure of additional information or the emergence
of emotional factors can significantly increase the value and take new
collections [1].

The last section, as we have already indicated, visualizes a situation
with unreasonably high cost figures, which can be explained only in the
following cases: when the seller conceals some important information about
the memorial; the seller does not want to sell the item but only uses the
auction to display his property; the seller hopes for an emotional effect that
forces potential buyers to agree to an unreasonably high bid.

The above ranges of distribution of values can be observed on most
antique items — numismatic monuments, porcelain, painting and graphics,
sculpture and more. Therefore, when performing work in the field of pro-
fessional appraisal, the described tendencies and peculiarities of the auction
should be taken into account, namely to use information only for the sights,
which are described in the third range of value distribution, where the smal-
lest value can be considered as justified. It is in this range that the highest
level of reasoning of forecasts is achieved.

Therefore, when calculating the value of a cold weapon, we will use
the market value indicators described in the output Table in the range from
450 to 30 000 UAH. The graph of the distribution of cost indicators in the
named range is shown in Figure 3. Let’s consider this range of cost indi-
cators in more detail.

35000
30000

25000 /

20000

15000 /-
10000

5000 J—'-'-/—
0 m

1 611162126313641465156616671768186

Figure 3*. Diagram of the distribution of indicators of the value of cold weapons
from the third interval (as of 05.11.2019)**

* Presented on the Ukrainian market according to the data of online auctions. The
y-axis shows the value characteristic.

** Abscissa axis — new order number of the sample of a cold weapon in the new out-
put Table from which information on cost indicators from other ranges is removed.

As already mentioned, the observed exponential tendency is well des-
cribed by the law of commodity science and it allows us to describe it
theoretically on the basis of the calculation of the corresponding parameters
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of the approximate function by the method of least Gaussian CF [1]. The theo-
retical function that describes the trend observed in Figure 4 has the form:

C = 20.059x +7.31
where: C = estimated value; X is the model number in Figure 4.

35000

30000

25000 =
/ the distribution of the value of the cold

20000 — E__. weapon samples from the third interval
15000 ——the graph of theoretically calculated

values for the theoretically determined
10000 e trend

5000

1 4 7101316192225283134374043464952555861646770737679828588

Figure 4. Diagram of the distribution of the value of the cold weapon samples
from the third interval and the graph of theoretically calculated values
for the theoretically determined trend*

Note: by the method of least Gaussian CFF deviations.

* The Y-axis shows the value characteristic; abscissa axis — new order number
of the sample of a cold weapon in the new corrected Table of initial data.

The quality of the approximation, determined on the basis of the
K. Pearson correlation index, is 0.99 units, which indicates the high accu-
racy of the predicted indicators. The ratio of the observed values to the
theoretically calculated are shown (see Figure 4).

A detailed study of attributive information describing the quality of
bidding cold weapons indicates the possibility of formulating a fairly short
list of the most important criteria for assessing their quality (Table 2).
Among them: the age of the monument, technical excellence, the level
of artistic value, involvement in outstanding historical events, circulation,
value of materials used to create, state of preservation. Certain (very small)
models of melee weapons have additional qualities due to the properties of
the relation and can be evaluated by a more comprehensive general protocol
of cultural valuation.

Therefore, for the evaluation work with cold weapons models for the
assessment base now (as of 05.11.2019), an indicator of 450 UAH (for the
sample) should be taken and, depending on the result of the quality
assessment according to the protocol presented in Table 1, this evaluation
base should increase in proportion to the socio-cultural value of the subject
of the assessment.
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Table2 i H
: O
Protocol (list of basic criteria) for the evaluation g
of the quality of the weapons in the course of evaluation operations P
Indicator H
No The name Ranking of criterion Ranking of the controversial evaluation | of socio- E
~ | ofthe evaluation and coefficient "n+" criterion and the decreasing coefficient cultural : =
criterion (underscores required) "n—"(underline necessary) value o
N =n+xn— : o
Unknown (1) Known or unknown but not intended for use N
Up to 50 years (1) criterion (1) :
1 Age of the Up to 100 years (2) Information needed but partially )
" | monument Up to 300 years (4) confirmed (0.5)
Information is decisive but not known
Up to 1000 years (8) or unverified (0.25)
Replicated (typical) (1) | Known or unknown but not intended for use
Rarely (2) criterion (1)
Circulation Information needed but partially
2. 2
of the monument Uni 4 confirmed (0.5)
nique (4) Information is decisive but not known
or unverified (0.25)
Local and ancestral Known or unknown but not intended for use
Monument traditions (1) criterion (1)
involvement National traditions (2) | Information needed but partially
3. . 1
in cultural confirmed (0.5)
traditions World traditions (4) Information is decisive but not known
or unverified (0.25)
Local and ancestral Known or unknown but not intended for use
Participation traditions (1) criterion (1)
of the monument | National traditions (2) | Information needed but partially
4, | T 4
in historical confirmed (0.5)
events World traditions (4) Information is decisive but not known
or unverified (0.25)
. Local and ancestral Known or unknown but not intended for use
The involvement . o
traditions (1) criterion (1)
of the monument - — . .
. National traditions (2) | Information needed but partially
5. | to outstanding 2
manufactori confirmed (0.5)
Lactoties World traditions (4) Information is decisive but not known
and schools .
or unverified (0.25)
Average or no artistic Known or unknown but not intended for use
value (1) criterion (1)
6 The artistic value | High (2) Information needed but partially 1
" | ofthe monument confirmed (0,5)
The highest (4) Information is decisive but not known
or unverified (0.25)
The level Average (1)
7. | of'technical High (2) Imperfect (0.5) 1
excellence The highest (4)
Known or unknown but not intended for use
The presen criterion (1)
¢ presence Signs and marks are Information needed but partially
8. | of'signs and 2
marks present (2) conﬁrmefi (Q,S) N
Information is decisive but not known
or unverified (0.25)
The state Is’zzit;%?;; ©.5)
9. | of storage Without damage (1) ) 0.5
of the monument In F'ragments (0.125)
In single fragments (0.0625)
The overall level of socio-cultural value is the product of all indicators of socio-cultural value 32

Source: [1].
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Based on the results of our study of the status of the market for anti-
que firearms, as well as the features of its sale at auctions, we can conclude
that the tables of indicators predict their value in accordance with the amount
of information recorded (7able 2), which greatly simplifies the evaluation
procedure [1]. Please note that these metrics are not required for sales or
other cultural monument operations, they only show a logically inconsistent
result of cost forecasting. Therefore, using the above protocol, the expert
calculates useful information and, using Table 3, determines the level of
sociocultural value of the model of antique firearms, as well as the indicator
of its estimated value in accordance with the state of the current market.

Table 3

Nomenclature quality classification and cost indicators
on the sample of cold weapons

The level of socio-cultural significance of antique cold

Local cultural Monuments of culture of national level of recognition
recognition sites | Third order Second order First order*
Indicator
of socio- |y f 5}y 8 | 16| 32 | 64 | 128 | 256 | s12 | 1028 | 2048 4096
cultural
value "N"
The amount
. of . 0 1 2 3 4 5 6 7 8 9 10 11 12
information
in bits
Estimated
cost In UAH | 450 900 | 1800 | 3600 | 7200 | 14400 | 28800 | 57600 | 115200 230400 | 460800 | 921600 | 1843200
per unit

* Note: The estimated value of a N weapon with higher sociocultural value "N"
is calculated according to the general classification of cultural monuments. The
red shows extrapolative indicators for very valuable types of cold weapons, which
are not yet presented on the domestic internet market (online auctions) [1].

As a result of the market analysis, we also get the opportunity to create
a collection of small standards of cold weapons, such as bayonets. To do this,
select the items that have already been sold and verify that they are in ac-
cordance with the protocol described above to the price at which they were
sold. This procedure will help to clarify the possibility of using benchmarks for
rapid evaluation of cold weapons based on visual inspection.

Attention should also be paid to some objectively existing limitations
to the procedures for evaluating weapons.

Firstly, valuable small arms, which are of great importance as cul-
tural monuments, often become the subject of copying, restoration, and re-
construction from fragments, which raises the question of determining the
level of authenticity of the object of study.

Secondly. The antiques market is dependent on the financial potential
of potential buyers, so the valuation base index can change very sharply
over several months and affect the liquidity index, which must be taken into
account by the valuer taking into account the desired rate of sale.
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Thirdly, the appraiser, taking into account the specifics of the app-
raisal task (insurance, loss, sale, collateral, etc.) may take into account the
different sets of appraisal criteria, deliberately ignoring some of the criteria
described in the protocol above or in the general appraisal protocol. In doing
so, the evaluator may apply a new and previously not described criterion.
The general requirement for a reasoned conclusion will be met.

For example, we propose to consider the procedure of forecasting the
value of the German cloak of the Luftwaffe during the Second World War,
put up for sale on November 5, 2019 at the VIOLITY auction (Figure 5).

Accounting for the accompanying infor-
mation allows you to conclude an appropriate
assessment protocol (see Table 1) and nomen-
claturally define the quality of the item as a "cul-
tural monument of the national level of value of
the second order" (socio-cultural value index — 32).
In doing so, we have taken into account the age
' ] of the item, its rarity, its involvement in world-
Figure 5 Kortik Luftwaffe class events, the level of recognition of the manu-
Source: [3]. facturer, the presence of authentic symbolism

and a satisfactory state of preservation. There-
fore, the estimated cost of this model of cold weapons will be 14 400 UAH
(according to Table 2). The owner of the item has determined the value of
the lot at the level of 14 500 UAH, which generally coincides with our
forecast. At the same time, it should be noted that the starting price (esti-
mate) for the beginning of bidding would be appropriate at the level of only
450 UAH. If potential investors do not wish to purchase this item at a higher
estimated cost, it may be appropriate to recommend that it be withdrawn from
trading. The predicted value obtained is also quite suitable for use as an insu-
rance amount, pledge amount, or potential loss amount [5]. However, the
guaranteed liquidation value will not exceed the starting value of 450 UAH.

Astias s allncnern
B iaeh 425 e

Figure 6. Cossack sabers of the eighteenth century

Source: [3].

The second example. One of the Cossack sabers of the eighteenth
century from the holdings of the Dmytro Yavornytsky Historical Museum
in Dnipro (Figure 6) will be characterized in accordance with the criteria des-
cribed in Table 1 as follows: age — 8 (more than 300 years); circulation — 2 (rare);
involvement in national traditions — 2; involvement in outstanding events — 2
(Cossack movement); Participation of a monument in outstanding manu-

EHHAWXITIVOOY

IGOMMHHAd

.
-------



PHHKOBI

AJOCAIOXEHHSA

factories and schools — 1 (there is no information for a specific monument);
The monument’s artistic value is 1 (average); Level of technical excellence —
2 (high); The presence of signs and marks — 1 (missing); The storage state
of the monument is 0.5 (satisfactory). As an additional evaluation criterion,
one should take into account the involvement of this monument in the
collection of a prominent person — Academician Dmitry Yavornitsky, which,
according to the general protocol, doubles the projected value, and also
doubles the projected value of the value in relation to the value of other
memorials. (a collection of Cossack weapons of the National Museum of
History, popularized at the national level) [6]. Therefore, the aggregate in-
dex of socio-cultural value will be — 256, which corresponds to the nomen-
clature definition of quality "cultural monument of the national level of the
value of the second order, as well as the projected value indicator, which
amounts to 1155200 UAH. The indicator can be considered as a well-
grounded level of possible financial losses of national culture as a result of
a loss of a monument — an insurance amount. Of course, the forecast is
correct only about 6 months from the time of its conclusion, taking into
account the overall dynamics of changes in value indicators in the antique
market of Ukraine.

Conclusion. For the operation of forecasting the value of cold wea-
pons, including those of historical and cultural importance, it is necessary:
first. Create a detailed description of the subject of the examination (per-
form scientific attribution) taking into account and documenting all avai-
lable information about it, conduct a study of the level of authenticity of the
subject and take into account changes made later intervention (restoration
and reconstruction). Second. The market for related items (items of the
same name and purpose) should be analyzed using the method described
above and the quality assessment protocol updated. Third. Nomenclature to
determine the quality of the object of expertise in order to justify the range
of projected cost indicators. Fourth. Attach a complete assessment report, to
which all available supporting documents and tables of output are added.
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Boek I0. Ilpocnosyseanusa eapmocmi anmuxeapmoi Xon00Hoi 30poi nopies-
HATLHUM MEMOOOM.

IMocranoBka npodJiemu. [TutaHHs OLIHKK aM’SITOK KyJIBTYPH € aKTyaJbHUM Yepes3
HEOOXiZHICTh BH3HAYCHHS TaK 3BaHOI KOIUTOPHCHOI BapTOCTI Y CYAOBUX CIpaBax Ipo
BTpadcHEe MalHO, 3aKOHHOCTI TIepeaadi ImpaBa BIACHOCTi, BCTAHOBJICHHS CTPAXOBHX CYM,
OIIIHKM CIIAJIIIMHA, TPOBEICHHS ONEpalii KyIiBII — IMPOaaxy, 3aCTaBH, OPEHIU abo
BUKOPUCTaHHsS 00 €KTiB, II0 MalOTh BEJUKE COLIOKYJIbTYpHE 3HA4YCHHS B OaHKiBCHKHX
oTIepaITisiX.

Memoro poboTH € 37ificHeHHS OOpaxyHKY IPOTHO30BaHOI BApTOCTI XOJOIHOL
30poi MOPIBHSJILHIM METOJIOM.

Martepiaau Ta MeToau. OCHOBY METOAOJIOTIYHOI 0a3u TOCIIIKEHHS CTAHOBIISTh
METOJHM HayKOBOTO ITi3HAHHS, CHCTEMHOTO MiAX0AY ¥ y3araJbHEHHs, HAyKOBI TIParli.

Pe3yabTaTH gochaimkeHHsi. B xomi mocmimpKeHHS MpoaHalizoBaHo moHan 120
3pas3KiB, L0 MpEACTaBJICHI HA BIAKPUTHX ayKumioHax Ykpainu. Jns omepamii mporHo-
3yBaHHS BapTOCTI XOJOAHOI 30poi, 30KpeMa iCTOPHYHOI Ta KYJIBTYPHOI BaKIMBOCTI,
HEOOXIHO: no-nepuie, CTBOPUTU [ETaJbHUN ONUC NpeAMeTa EKCNepTU3u (BUKOHATH
HAYKOBY aTpHOyLil0) 3 ypaxyBaHHSIM Ta JAOKyMEHTYBaHHSM Bciei HasBHOI iHdopmaii
npo Hel, MPOBECTH IOCHTIIKEHHsI PiBHS BIpOTiAHOCTI NMpeAMeTa Ta BpaxyBaTH 3MiHH,
BHECCHI IPH TOIAIBIIIOMY BTPYYaHHI (BITHOBIICHHS Ta pEKOHCTPYKIIis). [lo-Opyee, pUHOK
CYMYTHIX TOBapiB (OJHOWMEHHUX IPEIMETIB Ta Lijel) BapTO NMpOaHaTi3yBaTH, BHUKO-
PHUCTOBYIOUH ONMCAaHWK BHILE METOJ, Ta OHOBUTH MPOTOKOJ OLIHKH AKOCTi. [lo-mpeme,
Tpeba chopMyBaTH HOMEHKJIATYPY AJIs BU3HAUEHHS SKOCTI 00’ €KTa €KCIEPTU3U 3 METOIO
0OIpyHTYBaHHS Jlialla30Hy IIPOTHO30BaHMX MOKa3HUKIB BUTpAT. [lo-uemeepme, NOTyIUTU
MOBHUH 3BIT MPO OLIHKY, A0 SIKOTO JOAAIOTHCS BCi HAasBHI CYNpOBigHI JOKYMEHTH Ta
Ta0NHII pe3yIbTaTiB.

BucHoBkn. OTXe, MPOrHO3yBaHHS BapTOCTI XOJIOMHOI 30pOi MOPIBHAIILHAM METO-
JIOM € TOLIJIBHUM ISl BUKOPUCTaHHs ekcriepTamu. Lleit MeTo oXommoe 9 OCHOBHHUX KpH-
TEpiiB OLIHKHM 3pa3KiB i SIKICHO BU3HAYa€ BIUIMB KOXKHOTO 3 HUX Ha (piHaIbHY MPOTHO-
30BaHy BapTIiCTh 3pa3KiB.

Kniouoei crnoea: anTuKBapHa X0JI0IHA 30pOsi, MOPIBHSUIBHUM METOJ MPOTHO-
3yBaHHS BapTOCTi, ayKI10H, BIAKPUTI ayKIIIOHN YKpaiHu, HAyKOBa aTpUOyIIisl.
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ISO 10015:2019:
HOBAIII IITIOAO YITIPABAIHHS
KOMIIETEHTHICTIO IIEPCOHAAY

Jlocnioscerno ocHo8U 3aKOHO0A8HO-HOPMAMUBHOL OA3U YNPAGIIHHA KOMAEMEHMHICIIO
NepCcoHany, 30Kkpema 3micm Ho8oI eepcii Mmidxchapoonozo cmandapmy 1SO 10015:2019.
Ipoananizosano ocnosui Hosayii ma 3minu yiei peoakyii, IXwill ouiKysaHuil 6nau8 Ha
OIAIbHICMb Opeanizayill, onpaybosano 3micm Ookymenma. Bemanoeneno, wo euxopuc-
MAHHA NOJI0NHCEHb HOPMAMUBHO20 AKMA 0ACMb 3MO2Y NOGHIUe i0enmugikysamu i auai-
3yeamu nompedu 6 NIOBUWEHHI KOMNEMEeHMHOCIE mMa PO36UMK)Y NPAYIGHUKIE, 30ilICHIO-
samu be3nepeperull npoyec NIAHY8aAHHA, MOOENIOBAHHS, peani3ayii HaBYaHHs, OYIHIOBAHHSA
O00CACHYMUX pe3yIbmamis, GUHAYEHHs NOOANbWUX Hpiopumemis, cnpusmume nioGu-
WeHHIO pe3yTbmamusHoCcmi 0ceimuix 3axodis. Ha ocnosi pexomenoayiti cmanoapmy po3-
pobneno ma 3anponoHO8AHO NPAKMUYHUL ANCOPUMM NPOGEOCHHS Op2aHi3ayisimMu 3axo-
0i6 i3 niosuujenns Keanigixayii npayieHuxis.

Kniouoei crnoega: nepconai, ynpasliHHSI KOMIIETEHTHICTIO, cranaapT /SO 10015:2019,
PO3BUTOK mepcoHany, uukia PDCA, nporpama MmiaBUIICHHS KBasi(ikamii, opraHizamiii-
HUH, KOMaHIHUH/ TPYNOBUH, iHANBITYaIbHUH PiBHI.

Anmrowro /1., I'opoononoe B., I'ycapesuu H. I1SO 10015:2019: noeavuuu no ynpae-
JIEHUI0 KOMREMEHRMHOCMbI0 nepconand. Vccieoosanvl 0cHo6bl HOPMAMUBHO-NPABOGOU
0a3vl ynpasnenusi KOMNEeMeHmHOCMbI0 NePCOHANA, 8 YACHHOCU COO0epIICaHue HOBOU
sepcuu medcoynapoonozo cmardapma 1SO 10015:2019. [lpoananuzupogarnsl ocHoeHbie
HOBAYUU U U3BMEHeHUs OAHHOU pedaKyuu, ux odicuddemoe GlUsAHUE HA Oesmenb-
HOCMb Opeanusayull, NOOPOOHO U3YUEHO cOoOepacaHue OOKYMeHmA. Ycmanoseieno, 4umo
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UCROIb306AHUE NOJLONCEHUL HOPMAMUBHO20 AKMA NO360IUM NOIHEe UOCHMUPUYUPOBANTb
U aHanU3UpPO8ams NOMPeOHOCMU 8 NOGLIUEHUU KOMNEMEHMHOCMU U PA36umuu pabom-
HUKO8, OCYWeCmeIsinb HEeNnpepuleHblil NPOYECcC NIAHUPOSAHUSL, MOOETUPOBAHUS, Dedaiul-
3ayuu  00yYeHus, OYEeHKU OOCMUSHYMBIX Pe3VIbMAamos, OnpeoeieHust OalbHetuux
npuopumemos, 0yoem CnocoOCME06aMmb NOBLIUEHUIO Pe3YIbMAMUSHOCIU 00pA306a-
menvHuIX Meponpusmuil. Ha ochoge pexomenoayuii cmanoapma paspadoman u npeo-
JIOJHCEH NPAKMUYECKULL A2OPUMM NPOGEOCHUS. OPeAHU3AYUSIMU MEPONPUSIMULL NO NOGbIULe-
HUI KeATUGUKAyuu pabomHuKos.

Kniouesvie cnoea: nepcoHan, ynpaBleHHE KOMIICTEHTHOCTBIO, CTaHAApPT
1S5S0 10015:2019, pa3Butue nepcoHana, uukn PDCA, nporpaMma MOBBIIICHHUS KBaTHU(H-
Kallii, OPraHU3aIlMOHHBIN, KOMaHIHBIA/TPYIIIOBOM, HHAMBHIYaJbHBIA YPOBHH.

IMocTranoBka npodaemu. OgHUM i3 OCHOBHUX (haKTOpIB, 10 3a0e3-
NEeYyIOTh YCHIIIHICTh 1 KOHKYPEHTO3JAaTHICTh AiSUIBHOCTI Oprasizaiii Ha
PUHKY, € KOMIETEHTHICTb 11 MepCOHay. 3TiIHO 3 MIXKHAPOJIHUM CTaHJap-
tom 1SO 9001:2015 "Cucremn ympasininas skictio. Bumorn" [1; 2] cepen
0a30BUX YMHHHKIB MIATPUMAHHA €(PEeKTHBHOCTI poOOTH MiSIIBHOCTI Opra-
Hi3alii Ta (YHKIIIOHYBaHHS CHCTEM YIPaBJIiHHSA Ba)KJIMBE MiCIle IMOCiIae
piBeHb KOMIIETEHTHOCTI ii mpamiBHUKIB (1. 7.1 1 7.2). BoaHouac Benmuka
KIJIBKICTh OpraHi3amiii, 30KpeMa BITUYM3HSHUX, HE 3a0€3MedyloTh CHCTEMU
Oe3mepepBHOTO HAaBYAHHS MEPCOHANY Ta MiJBHUINEHHS PiBHSA HOro KOMIIe-
TEHTHOCTEH, a JIUIIE eMi30JUIHO MPOBOAITH OKpeMIi 3axoau y Ik cdepi.
Ile, cBo€ro 4Yeproro, HETATHBHO TO3HAYAETHCA Ha €(PEeKTHBHOCTI poloTH
1l KOHKYpPEHTO3AaTHOCTI yCTAHOB, 3aJ0BOJICHOCTI KJII€HTIB, CTEHKXOJAEPIB
Ta IHIIUX 3all1KaBJIEHUX CTOPIH BiAMOBITHOIO TISITbHICTIO.

MixHapoaHOIO opraHizailiero crangaptusailii (/SO) po3pobieHo cTaH-
JapT, COPSIMOBAHUM Ha CIPHUSHHS MIABUIIEHHIO PIBHA MpodeciiiHuX HaBH-
YOK 3ay4eHUX KaJpiB y KOHTEKCTI ympaBmiHHS skictio, — [SO 10015.
[Tepmra penaxitisi IbOro HOPMATUBHOTO aKTa, IO MaB Ha3BY "YTpaBIiHHS
skicTio. HactanoBu miogo HaBuaHHs mepcoHany" [3], HaOyna YHMHHOCTI
y rpyasi 1999 p., agantoBana Ta nmpuitHATa Ha HalIOHAJFHOMY piBHI Oara-
THOX KpaiH 1 Jajia Baromi MO3UTHBHI PE3ylbTAaTH B MPAKTUYHOTO BIPO-
Ba/DKEHHS y AIsUIbHICTh ycTaHOB. IIpoTe, 3Bakaroun Ha MPUUHATTS HOBHUX
Bepciii 6arateox crangaptiB /SO, 17 rpyaust 2019 p. HaGyna 4ynHHOCTI HOTO
npyra peaakist — /SO 10015:2019 "Ynpasninus sxictio. HactanoBu 11010
yIOpaBJIiHHSA KOMIIETCHTHICTIO Ta PO3BUTKY mepcoHany" [4]. Haitbmmwkunm
JacoM Iel TOKYMEHT Ma€ OyTH MepeKIaJeHUN 1 TPUHHATHN Ha HAIIOHAIb-
HOMY piBHI 3allikaBJIeHHX KpaiH — ydacHuub /SO, 30kpeMa i YKpaiHu.
[ToBHOITIHHE PO3YMIHHS CYTHOCTI Ta OCOOJMBOCTEHW 3aCTOCYBaHHS CTaH-
napty ISO 10015:2019 sk omHOro 13 AIEBUX METOIOJOTIYHMX 3ac00iB
yIpaBiliHHA (aXOBHUMH Ta 3araJbHOIIOACPKUMH HABUYKAMHU, BMIHHSIMHU Ta
3HaHHSMH TPAIIBHUKIB OpraHizalliid, HOro IMIUIEMEHTAIlld BUPOOHUYHUMH,
TOPrOBEJIbHUMH Ta IHIIUMHU YCTAaHOBaMH, 30KpeMa MiJl Yac IUIaHyBaHHS,
peanizarii, MOHITOPHHTY ¥ KOHTPOJIIO, BU3HAUEHHS IMOJAJIBIINX HANPSMIB
YIOCKOHAJICHHSI 3aXOMIB IIOJ0 HABYAHHS Ta TIJABUINCHHSA KBamidikarii,
CIIpUSTUME: peasizallii IOCTaBICHUX IJICH 1 3aBJjaHb Yepe3 3a0e3meueHHs,
JNOTPUMaHHS ¥ PO3BUTOK KOMIIETEHTHOCTI MEPCOHANY; BH3HAUYEHHIO HOTO
CIJIBHUX 1 CIIAOKUX CTOPiH; OUTBII €(PEeKTHBHOMY PO3MOALTY Ta BHKOPHC-

OLLOIHRAIIEHT V.L
OLLOIME EHHIVAVdIIA
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TaHHIO (DIHAHCOBUX 1 YACOBUX PECYPCIB; BIPOBAKEHHIO MporpaM mpode-
CiiHOTO ¥ 0COOMCTOTO YAOCKOHAJICHHS BMiHb, HABUYOK 1 3HAHBL MpaIliB-
HUKIB 3 ypaxXyBaHHSM IXHiX MOOa)KaHb Ta IHTEPECIB.

AHaJIi3 ocTaHHIX AocCaiIKeHb i myOaikauniid. J[ocmiHKeHHIO acTieKTiB
miABUIIEHHS €()EeKTUBHOCTI (YHKIIIOHYBaHHS CHCTEM YHPABIiHHS LI0J0
3a0e31eYeHHs] HaJIe)KHOI KOMIIETEHTHOCTI MEePCOHATY, METOOJOTIYHOTO Ta
MPUKIIATHOTO IHCTPYMEHTAPII0 HOr0 MOHITOPUHTY, OLIIHKU, 3pOCTaHHS 0CO-
oucticHOTO Ta Mpo¢eciitHOro PiBHS MPaLiBHUKIB, BIAMOBITHOCTI mOoTpedam,
npoOaeMaTuill 3aX0AiB y cdepi HaBYaHHS 3aTy4eHUX 0 POOOTH JIFOJACHKUX
pecypciB MPUCBSIYECHO HAYKOBI Mpalll 3aKOPAOHHUX 1 BITYM3HIHUX HAYKOB-
I[iB Ta MPAKTHUKIB, sK-0T: Jacobs R. [5; 6], Brennan J. [7], Rogala P. [8],
Chalofsky N., Morris M. [9], Bazazo 1., Jawabreh O. [10], Mehraban M. [11],
Kanura I1. [12], KoBanenko O. [13], Pyaenko M. [14] ta in. BomHouac
HEOOXiTHO KOHCTAaTyBaTH, IO THTAHHS, MOB’S3aHI 3 HEOOXIAHICTIO PO3-
pOOKH Ta 1€BOTO MPAKTUYHOTO 3aCTOCYBAHHS METOOJOTTYHHMX ITiAXOIIB
110 TUTaHYBaHHs, peati3allii, MOHITOPUHTY, KOHTPOJIIO 1 yJOCKOHAJEHHS 3a-
XOMiB y cdepi HaBYAaHHA 1 MIiJBUIIEHHS KOMIIETEHTHOCTI TEPCOHAIY,
a TaKOX PO3POOKH ¥ OMpaIIOBaHHA HAYKOBO OOIPYHTOBAHUX aJTOPHUTMIB
Ji{ 1070 HABYAHHS Ta PO3BHUTKY 3M10HOCTEH 3alydeHHX KaJpiB, 30KpeMa
Ha HAI[IOHAJILHOMY PiBHI, TOTPEOYIOTh JOJIaTKOBHX JOCIIIKEHb.

Mema pobomu — IpyHTOBHUHN aHaJi3 OCHOBHHX IIOJIOKEHb, CIICIIH-
¢biku, HOBAIlIH 1 0COOIUBOCTEN MPAKTUIYHOTO BUKOPUCTAHHS MIKHAPOHOTO
ctangapty /SO 10015:2019 "Ynpaninas sikicTio. HacTaHoBY 11010 yIipaB-
JIHHS KOMIIETEHTHICTIO Ta PO3BUTKY MEPCOHANY" SK METOIOJIOTIYHOTO
3aco0y (axoBoro ympapiiHHsA BMIHHSIMHU ¥ 3A10HOCTSIMU MPaIiBHUKIB, PO3-
poOKa mpomo3uIlii 1010 3a0e3neYeHHs] HaBYaHHS KaJIpiB Ha HOT0 OCHOBI.

Marepianu ta meroam. Ilig yac HamwcaHHS CTaTTI BUKOPUCTAHO
penakiii MikHapoaHoro ctanmapty [SO 10015 1999 [3] ta 2019 pp. [4],
3aCTOCOBAaHO METO/M aHAJI3y U CHUHTE3y METOJOJIOTTYHHUX acCeKTiB yIpaB-
JIHHS KOMIIETEHTHICTIO Ta PO3BHUTKY IEPCOHATY, HMOPIBHSAHHS, y3arajib-
HEHHS, @ TAKOXK CUCTeMaTH3allli JOCIiHKEHOT0 MaTepiaiy.

PesyabTaTtn pocaimxenHsi. BinnosinHo no 3akony Ykpainu "IIpo
npodeciitanii po3BUTOK npauiBHUKIB" [15] omHuM 13 000B’sA3KiB poOOTO-
JaBIIIB € opraHizamis npo¢eciiiHOro HaB4YaHHS MPAIiBHUKIB KOIITOM BJlac-
HUX (PIHAHCOBHMX PECYpCIB, 110 BU3HAYAETHCS SK '"Mpolec IiIecnpsiMoBa-
HOTO (popMyBaHHs y TIPAIliBHHUKIB CIEIIaJIbHUX 3HaHb, PO3BUTOK HEOOX1]I-
HUX HABUYOK Ta BMiHb, 1[0 JAIOTh 3MOTY ITiJIBUIYBAaTH MPOAYKTHBHICThH
npaili, MAaKCUMaIbHO SKICHO BUKOHYBATH ()YHKIIIOHAIBHI 000B’SI3KH, OCBOIO-
BaTH HOBI BUAU MpodeciitHOT MisNIBHOCTI, 10 BKJIIOYAE MEPBUHHY Mpode-
ClifHy MiATOTOBKY, MEPEMiIrOTOBKY 1 IMiABUIICHHS KBaidikamii mpariBHAKIB
BIJIMOBIIHO 110 TOTpeO BupoOHUIITBA". B cydacHUX ymMoBax oprasizariii, sKi
n0ar0Th MPO CBOIO KOHKYPEHTO3JATHICTh Ha PUHKY, BIAMOBIAAIBHO IiIXO0-
JSITh IO TIBUIIEHHS KOMIIETEHTHOCTI MEPCOHATY SK 0 CUCTEMATUYHOTO
IPOIIECy, 10 YMOKJIMBIIIOE OUIBII TMOBHE MOCSTHEHHS BXKE IMOCTABICHHX
1171l Ta BIAKPUTTSI HOBUX MOTEHIIMHUX MOXKIIUBOCTEH.
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OnHuM 13 3aralbHOBM3HAHUX Ha CBITOBOMY PiBHI JOKYMEHTIB, IO
JIAI0Th 3MOT'Y IPOAYKTHBHO PEAI30BYBATH TAKY JISUIBHICTB, € MIKHAPOAHUI
crangapt ISO 10015, 30kpema iioro HoBa peaakiist 2019 p., o mae Ha3By
"VrpaBniHHs sKicTi0. HacTaHOBM 1I0J0 YIpaBliHHSI KOMIIETCHTHICTIO Ta
po3BuTKy mepcoHany" [4]. IlizrotoBka i€l Bepcii HOPMATHBHOTO aKTa
TpuBajga 3 xkoBTHA 2016 p. 1 3aliicHIOBanacs CHUIBHO CrHeIiagicTaMu
ISO/TK 176/T1IK 3 "IliaTpumytroui TexHOJOrii", Toj0BOIO sikoro O0yB I'ycraBo
[TonTOpiepo (mpe3uaeHT APreHTHMHCHKOIO IHCTUTYTY CTaHJAapTu3alii Ta
ceprudikaii (IRAM), 1 ISO/TK 260 "YnpapniHHs TI0JICEKUMHU pecypcaMu' Ha
yom 3 Jlxumom JIproicoM (KepiBHUKOM AMEpPHUKAHCHKOTO 1HCTHTYTY Cep-
TU(IKalll TEpPCOHATY, 3aCHOBHUKOM 1 KEPIBHHM MapTHEPOM KOHCAJITHHTOBOL
bipmu J Lewis Consulting Group) [16; 17]. 1o ydacti B meperysiui 3MicTy
cTaHaapTy Oynu 3aTydeHi BiIMOBIIHI CHeHialiCTh 3-1oHaa 25 KpaiH cBitTy [4].

[IpoBenennii aHami3 CBiYNTH, IO OCHOBHUM 3aBJAHHIM IIHOTO
HOPMATUBHOTO aKkTa [4] € HalaHHS BiIOBITHIX PEKOMEHIAIN JIS CIIPUSHHS
B YIPaBJIiHHI KOMIIETEHTHICTIO Ta PO3BUTKY 3A10HOCTEH MpaliBHUKIB Opra-
Hi3aIlii, 0 BIUIMBA€E HA BiIIMOBIAHICTH MPOMYKIIi (TOBApIB 1 MOCIYT), sIKa
NPOIIOHYETHCS HEI0, IHTepecaM CIIOKMBAUiB Ta 1HIINX 3aIliKaBICHUX CTOPIH.
KonnenTtyanpHOO HOBAIN€IO i€l PEeaKilii periaMeHTyBajlbHOTO JTOKYMEHTa
€ Te, U0 YIPaBIiHHS KOMIETEHTHICTIO aHAJI3y€e€ThCs HA OCHOBI UKy Plan —
Do — Check — Act (PDCA) ("Ilnanyit — Bukonyii — Ilepesipsit — diit"). Lle
Ma€ CIPHUATH 3a0€3MEUYECHHI0 CHCTEMHOCTI, TapMOHi3allil i 0e3nepepBHOCTI
3ax0/liB, IO PEaTi3yIOThCS OpraHi3alisiMy AJIs YIPaBIiHHSA BMIHHAMH, Ha-
BUYKaMH Ta 3HAHHSIMH TPAIiBHUKIB. BapTo Takox 3a3HAYMTH, MIO B JOKY-
MEHTI BeJHMKa yBara NPUAUIIETHCS PH3UK-OPIEHTOBAHOMY MUCJICHHIO,
a 3HAYCHHS OJIHOTO 3 TOJIOBHUX TEPMIHIB "KOMIIETEHTHICTh'" Y3TOKEHO
3 TepMIHOJIOTIYHIMH HOPMaMH, BCTaHOBJIeHUMH cTtannaptom /SO 9000:2015
"Cucremu ynpapiiHHs sKicTIO. OCHOBHI IMOJIOKEHHS Ta CIIOBHUK TEPMiHIB".

basyrouncs Ha poBeACHOMY aHali31 3MICTy HOBOI peJakiiii Hopma-
TUBHOI'O aKTa, BU3HAYEHO, 110 JOKYMEHT [4] IPYHTYEThHCS HA MOJIOKEHHSIX,
BcranoBieHux y Jomatky SL no "Hupextusu ISO/IEC, yactuna 1. Konco-
migoBane nomoBHeHHS [SO — CrnemianbHi mnponenypu ISO", 30kpema
Honatky 2 moao CTpykTypu BHCOKOTO piBHA [18], sika BUKOPUCTOBYETHCS
B ycix HoBHX cTtaHmaptax ISO cepii 9000. BcTaHoBieHO, IO OCHOBHOIO
METOIO 3MiH € MiJBUIICHHS y3TOKEHOCTI CTAaHAAPTY 3 IHIIMMH HOPMATHB-
HUMH akTamu /SO Ha PI3HOMAaHITHI CHCTEMH YIPaBIIiHHSA, a TAaKOX 3a0e3-
NIEYEHHS 3aIliKaBIIEHUM CTOPOHAM ONTHUMAIBHUX YMOB ISl OUTBII Pe3yib-
TaTUBHOTO Ta CHPOIIEHOTO CIPUHHATTA HOTO 3MICTy. 3aCTOCYBaHHS i€l
HOBAIlli Ma€ CIPHUATH OpraHi3alisM y BOPOBAIKEHHI 3aIPONIOHOBAHMUX JIOKY-
MEHTOM PEKOMEH/AI I0/0 OIlIHIOBAaHHS Ta BIOCKOHAJICHHS 3aXOMdiB 3
yIpaBiiHHA Oi3HEC-TpOoIecaMy, MUPIIOMY 3aITY9€HHIO BCHOTO HAWBHIIIOTO
KEpIBHHUITBA i, HA TYMKY aBTOPIB, MOKPAMECHHIO €()eKTUBHOCTI AISUTBHOCTI,
a TaKOX JTOCSITHEHHIO 3aIUIAHOBAHMX PE3YNIbTATIB y LIJIOMY.

OnHi€l0 3 BOXJIUBUX YMOB IMIUIEMEHTAIii MDKHAPOJHUX HOPM, IIO
CTOCYIOTBCSI YIPAaBIIiHHS KOMIIETEHTHICTIO Ta PO3BUTKY MEpPCOHATy Opra-
Hi3allii, € pO3yMIHHS CTPYKTYpH HOBOI Bepcii CTaHIapTy Ha TaKy Iisjib-
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HiCTh. Tak, OCHOBHHI1 00CAT HOPMATUBHOTO JOKYMEHTA CTAHOBUTH § CTOPI-
HOK, BIH MICTHTbh MIEPEIMOBY, BCTYII, 5 po3uIiB 1 Gi0miorpadiro 3 2 Kepert.

VY HOBIH penakuii cTaHIapTy BU3HAYEHO 3arajbHi 3acaau HOro pos-
pOOKH, TATEHTHUX MIPaB Ha HOPMATHBHHM aKT y IiJloMy ab0 Ha OKpeMi Horo
€JIEMEHTH, OCHOBH1 3MiHU IPOTH MOMEPEAHBOT BEPCii, 110 MOIATAIOTh Y:

®BUIIIOMY PiBHI rapMmonizaiii 31 cranmaptamu ISO cepii 9000 (3aB-
JISIKM BUKOpUCTaHHIO 1Tukiy PDCA);

S IIiATPUMIII OpraHi3aIliid, 0 BU3HAYAIOTH BJIACHI MOTPeOH y IUIAHO-
BUX TEperyisgiax BUMOT J0 KOMIIETEHTHOCTEH MEepCOHay yepe3 3aIliaHo-
BaHi IHTEpBAIN Yacy;

® I0JJaTKOBOMY YTOYHEHH1 Ta pPO3’SCHEHHI HOPM IOJO YNpaBIiHHS
KOMIETEHTHICTIO.

3araapHOBU3HAHO, IO MPAIiBHUKU OpraHi3ailii € oJHUM i3 0a30BUX
1 HAWOLIBIIT BaroMux il pecypciB, MO OOYMOBIIOE YITKY KOPENSIII0 MIXK
piBHeM KkBamidikamii mepcoHanty Ta 3IATHICTIO JAOCATHEHHS IMOCTAaBJICHUX
[iJeH MATPUEMCTB. 3 OTJISAy Ha 1€ Y BCTYMHINA YacTHHI OCTaHHBOI peaak-
nii crapmapty [4] Benmka yBara HMpHUIAUTSIETHCS BHU3HAYEHHIO Ba)KIUBOCTI
nepcoHany. 30Kpema, 3a3HaueHo, 1110 Ui 3a0e3MeUeHHs] YCIIITHOCTI JTisTb-
HOCTI Oprasi3aiii HeOOXiTHUMH € YIPaBIiHHA KOMIIETEHTHICTIO Ta PO3BH-
TOK MEPCOHATY Ha OpraHi3aliifHoMy, KOMaHIHOMY/TPYIIOBOMY i 1HIUBITyallb-
HOMY piBHSX. B3aeMOMOB’s13aHICTh 1 HEPO3AUIBHICTH ITUX JBOX CKJIAJOBHX
00yMOBJIEHa THUM, IO YIPaBIiHHA KOMIIETEHTHICTIO MICTHTh B COOl pO3-
BUTOK TEPCOHANY, TOAl K HaJEKHUN PIBEHb SKOCTEH MpAaIliBHUKIB MOTpe-
Oye Oe3mepepBHOIO PO3BUTKY 3aBJISIKM BUKOPUCTAHHIO MJIAHOBHUX 1 CHUCTe-
MaTHYHUX TporeciB. OTxe, MOBHOLIHHA peati3allis JacTh 3MOTY OpraHi-
3aIisiM MOKPAIIUTH Ta PO3MIMPUTH CBOI MOXKJIUBOCTI, BIJIMOBIJATH CBOEMY
CTpaTEriYHOMY HaIpsIMy Ta JOCSTaTH IMOCTaBIEHUX PE3yJbTaTiB 3aIIaHO-
BaHOI JISUIBHOCTI.

BHacniok MmpoBeAEHOr0 AOCHIIKEHHS 3a3HAYa€eThCs, L0 MIXKHA-
ponauM ctargaptoM /SO 10015:2019 permamenTtoBaHo (axT, 3TiAHO 3 SKUM
MPUHITMIIA YIIPaBIiHHS SKICTIO, BU3HAauUeH1 B craHmaptax [SO cepii 9000
(3okpema HOpmatuBHHX aktax ISO 10001 — ISO 10019), miakpecIorTh
oco0JyiBe 3HauYeHHS 3a0€3MEeUYeHHs] KOMIETEHTHOCTI MepCoHaNly, KYJIbTypU
il popmyBaHHs Ta po3BUTKY. OCOONIMBO BaXKIIMBO, HIO IS HAJICKHOTO PiBHS
YIOpPaBIIHHSA KOMIIETCHTHOCTSMH TMpalliBHUKIB BUKOPUCTOBYETHCSA MIAXIJ,
3TiTHO 3 SKUM MarlTh OyTH 3a0e3redeHi HEeOOXigHI 3HAHHS Ta HABUYKU
II0JI0 BUKOPUCTAHHSA CUCTEM YIPABJIHHS, HANPHUKIAA SKICTIO, HABKOJIMIL-
HIM CEpeIOBHIIEM, COIIAIbHOIO BiIMOBITAIBHICTIO, iHPOPMAIIIHHOWO Oe3re-
KO0, pU3HKaMU, EHEPropecypcaMu ToIIo. Tako MO3UTUBHUM € T€, 10 JIJIs
YIPaBIiHHA KOMIETEHTHICTIO Ta PO3BUTKY IMEPCOHATY PEKOMEHIYETHCS
3aCTOCOBYBATH aJTOPUTM, 3aCHOBaHHI Ha Oe3nepepBHOMY BHUKOPHUCTaHHI
uukiny PDCA, sxkuil npeacTaBieHuil Ha puc. 1.

[TpoBenenuii aHam3 miIbOBOI chepr BUKOPHUCTAHHS HOBOI peaKilii
JOCITIHPKEHOTO TOKyMeHTa [4] CBITYUTh, 10 BiH MPU3HAYCHUH JJI1 HATaHHS
OpraHi3allisiM HaCTaHOB MO0 CTBOPEHHSI, BIPOBAHKCHHS, MIATPUMKH U BJIO-
CKOHAJICHHS] CUCTEMH YIIPaBJIIHHSI KOMIETEHTHICTIO Ta PO3BUTKY MEPCOHATY

O
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JUIA TIO3UTHUBHOTO BIUIMBY Ha pE3yJbTAaTH, IOB’S3aHI 3 Y3TOHKEHICTIO
pe3yabTaTiB poOOTH (MPOAYKINT Ta MOCIAYT) 3 MOoTpedaMu i OYiKyBaHHSIMH
3aliKaBIIEHUX CTOpiH. Pe3ynbraTé BU3HAUEeHHS 0a30BUX CEPEIOBHII MPAK-
THUYHOI IMIUIEMEHTAIi] pO3p0oOJICHOT0 aKTa JaroTh 3MOT'Y KOHCTATyBaTH, 1110
i pekoMeHnalii MOXyTh OyTHM 3aCTOCOBaHI yciMa oOpraHi3amisiMud He3a-
JIEKHO BiJI IXHIX cepyu un MacmTady AisIIbHOCTI, POPMH BIACHOCTI.

IUTAHYH
e BH3HAYail moTpeOU B KOMIIE-
TEHTHOCTI;

,ZIIﬁ ° OHiHEOI\/'I.BiI[MiHHOCTi B KOMIIE- BHKOHYFH
e inenTudikyii chepu TCHTHOCTL, e po3pobIs Mporpamy
HOJAJIBIIOTO PO3BUTKY ¢ ILIaHy! PO3BUTOK KOMIICTEH- PO3BUTKY;
notpeo; THOCTI e peanisyii 3aX01u
e OKpAIIyii 3aX01u 3 PO3BHTKY
3 PO3BUTKY IEPEBIPAH

® KOHTPOJIO¥ Ta OI[IHIOH JisUTb-
HICTB 3 PO3BUTKY Bi/NOBITHO
JI0 IOTPeO Y KOMIIETCHTHOCTI

Puc. 1. Ilpouec ynpaBiiHHS KOMIETEHTHICTIO T PO3BUTKY MEPCOHATY
Iloicepeno: po3pobiieHO aBTOpaMu Ha ocHOBI ctanaapty /SO 10015:2019 [4].

Cepen ocobmmBOCTEl MIXKHAPOJAHOTO CTAHAAPTY BapTO TAKOXK 3a3HA-
YUTHU BIJICYTHICTh Y HhOMY MOCHJIAaHb HAa MEBHI HOPMATUBHI aKTH, MOMPHU
HasBHICTH BIATMOBIAHOTO PO3AiNY, SKUW OyB MpEACTaBICHUN 3 METOI 30e-
peKEeHHs 3aranbHOi st craHmaptiB [SO ctpykrypu. [locunanHs x Ha
neBHI HOpMaTuBHI JokyMeHTH (cTannaptu /SO 9000:2015, I1SO 30401:2018
ta ISO/DIS 10018:2019, mo nepedyBae Ha ctaaii myOmikailii) mpeacTaBieH1
10 TEKCTY MPOaHaTI30BaHOT0 CTAHIAPTY B MIpY iX BUKOPUCTAHHSI.
JlocmipKeHHsT HasiBHOT TEPMIHOJIOTTYHOT 0a3H CBITUMTH TPO 1i CYTTEBY
BIIMIHHICTb BiJl TTONIEPEAHBOT PEaKIii Ta JOOMpaIOBaHHs, 30KpeMa 3a1y-
YeHHS TPhOX HOBUX TEPMIHIB, 110 CIIPSIMOBAHO Ha OLIbII KOHKPETHE YTOY-
HEHHsSI OYIKyBAaHUX OpPTaHi3alli€l0 pEe3yNbTaTiB IMiJBUIICHHS PIBHA IEPCO-
Haiy. Tak, JOKyMEHTOM MPOIOHYIOTHCS TaKl BU3HAYCHHS! YOTUPHOX TEPMIHIB:
® KOMHnemeHmHiCMb — 31aTHICTh 3aCTOCOBYBATH 3HAHHS Ta HABUYKU JIJIsI
JOCSITHEHHS 3aIJTAHOBAHUX PE3YJIbTATIB;
® PO3BUMOK NEePCOHANY — 3a0XOUYEHHS MPAIIBHUKIB 10 HAOyTTS HOBOI
a00 MiIBUIIIEHO] KOMIIETEHTHOCTI 3aBIISIKM CTBOPEHHIO MOKJIMBOCTEH HABUAHHS
Ta MATOTOBKY 3 CYIYTHIMUA YMOBaMH JIsl PO3KPUTTSI OJIEPIKaHUX PE3YIIbTATiB;
® Hasuyka — HA0yTa MOXKJIMBICTh BUKOHYBATH 3aBJaHHS BIAMOBIIHO J10
3aJIaHUX OYiKYyBaHb;
® 3HaHHA — JIOJCHKUN abo opraHizaliiHUI pecypc, 0 Ja€ 3MOTY
npuitMaty e(peKTUBHI PIIICHHS Ta AiSTH 32 BU3HAUYEHUX 0OCTAaBUH.
Baprto 3a3HaunTH, 110 B IPOIIECI YIIPABIIHHS KOMIIETCHTHICTIO TIPE/I-
CTaBHMKIB OpraHizallii Ha epIioMy etarmi 000B’sI3KOBO Ma€ 3/11IMCHIOBATHCS
omiHKa moTped y (paxoBHX Ta 3arajJbHUX 3HAHHIX 1 BMIHHAX (hard, soft
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knowledge’s and skills) na opraHizaniiHOMy, KOMaHIHOMY/TPYIIOBOMY Ta
IHAMBIAYaTbHOMY PIBHAX. 30KpeMa, BCTAHOBJIEHO, 110 CTaHAApTOM PEKO-
MEHIYEThCS 3/IIHCHIOBATH II€ 3 YPaXyBaHHSIM:

® KOHTEKCTYy oprasizamii (3MiH BHYTPIIIHIX 1 30BHINIHIX TPOOIEMHUX
MOMEHTIB, MOTPEO ¥ OUIKyBaHb 3aI[IKaBICHUX CTOPIH);

® TOTCHIIIMHOTO BIUIMBY HEJOCTATHOCTI KOMIETEHTHOCTI Ha MPOIECH
Ta e(DEKTUBHICTh CUCTEM YIPaBJIiHHS,

® BHU3HAYCHHS 1HIUBITyaJlbHUX PIBHIB KOMIIETEHTHOCTI CTOCOBHO 3/1aT-
HOCTI BUKOHYBATH BU3HA4YeH1 (QYHKIIIT;

® MOXJIMBOCTI BHKOPHCTOBYBATH CHEIiabHI JOCTYIHI KOMIIETEHT-
HOCTI II0JI0 CITY>KOOBHX (DYHKIIIH, TIPOIIECIB 1 CUCTEM.

bazyrounch Ha pe3ynbTrarax BUBYEHHS 3MICTYy cTaHaapTy [4], BcTa-
HOBJICHO, III0 OpTaHi3aIlii MalTh BU3HAYATH CBOi MOTPEOM y KOMIIETCHT-
HOCTI yepe3 3alljlaHOBaHI MPOMDKKU 4Yacy Ta 3 ypaxXyBaHHSIM KOHTEKCTHUX
3MiH. /10 IbOTO aHaTi3y BOHH MOXKYTh 3aTy4aTH TAKOXK 30BHILIHIX BUKOHABIIIB.

JlocnmipKeHo TakoK, IO MiJl Yac BHU3HAYEHHS MOTped y Komie-
TEHTHOCTSX YCTAHOBM MAalOTh 3JIHCHIOBATH IO JiSIBHICTH, 30KpeMa, 3a
JIOTIOMOTOI0  33/I0KYMEHTOBaHOi iH(opMalii (3aKOHOJaBYO-HOPMATUBHHUX
aKTiB, MOCAOBUX IHCTPYKIIH, CTpaTeTii, MIaHiB AiSUTBHOCTI TOIIO) Ha Opra-
Hi3alifHOMY, KOMaHIHOMY/TPYIIOBOMY Ta 1HIHBITyaIbHOMY PIBHSX. 3’SICOBaHO,
10 HOPMATUBHUM JOKYMEHTOM [4] TakoX MpOMHCAaHO KOHKPETHI MPHUK-
Jaad, U0 caMe OpraHizallisi Mae BpaXxOBYBaTH MPHU BCTAHOBIIEHHI MOTpeO Ha
KO>KHOMY DiBHI.

[IpoBenenuii anami3 3MiCTy CTaHAAPTY CBIMYMTH, IO y 1. 4.3 "Ouinka
MOTOYHOI KOMIIETEHTHOCTI Ta MOTped y PO3BUTKY" HaJaHO pEeKOMeEHHAllil
JUTSL OpraHi3aiiil MPOBOAUTH MEPIOJUYHHUIA aHaJi3 MOTOYHOTO CTaHy KOM-
METEHTHOCTI Ha OpraHi3amiiiHoMy, KOMaHIHOMY a00 rpymoBOMY Ta 1HIAMBI-
nyanbHOMY piBHSX. lle Mae MOMOMOrTH BHW3HAYHMTH, HACKIIHLKA HASBHUN
piBeHb KBamidikailii MpaimiBHUKIB BIAMOBIAAE TOCTABICHUM 3aBIaHHSM.
BcranoBneHo, 1o /1 bOTo opraHizailii MarTh:

e OpaTu 710 yBary HasiBH1 PiBHI KOMIIETEHTHOCTI MTEPCOHAIY;

® [TOPIBHIOBATH HAsIBHUI PiBEHb KOMIIETEHTHOCTI 3 HEOOX1THUM;

® 3aCTOCOBYBATH PU3HUK-OPIEHTOBAHE MUCIICHHS Ul BU3HAYEHHS TIPio-
PUTETHOCTI JiH 11010 KOMIIETEHTHICHUX PO301>KHOCTEH.

3a pe3ynbTaTaMu aHaJIi3y HOPMATUBHOTO aKTa BapTO 3a3HAYMTH, L0
OCHOBHUM 3a CBOIM 3HQUY€HHSAM € po3Al1 "YIpaBiaiHHS KOMIETEHTHICTIO Ta
PO3BUTOK TEpCOHATY", B SIKOMY OpTraHi3aiisiM HAJalOThCS PEKOMEHJAITii
IIOJI0 YIPaBJIiHHS KOMIIETEHTHICTIO MEPCOHANY Ha 3arajlbHOOpraHi3aiii-
HOMY PiBHI 32 JIOIIOMOTOI0 PO3BUTKY Ha KOMaHIHOMY/TPYIIOBOMY Ta iHJH-
BiJlyaJIbHOMY piBHAX. JIOKYMEHTOM pErjlaMeHTY€eThCs, 0 MOTPeOr y KOM-
NETeHTHOCTI, SKi OyJaM BCTAHOBIIEHI, MAlOTh OyTH TOB’SI3aHI 3 PO3BUTKOM
nepcoHaly. 30KpeMa, AOCIIIKEHO, [0 TIeBH1 HEBIAMOBIAHOCTI, K MEepPe.-
OauyBaHi MaiiOyTHI BUMOTH MIOJ0 KOMIIETEHTHOCTEH, TTOBUHHI OyTH BU3-
HaveHi Ta 3amyiaHoBaHi. CTaHZapTOM TaKOX BCTAHOBJIEHO PEKOMEHMAIlll,
BiJIMTOBIHO JI0 IKUX PO3BUTOK NIEPCOHATY Ma€ OYTH OB’ sI3aHUH 13:
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® KOMIIETEHTHICHUMHU TOTpe0aMu, BHU3HAYCHUMH [UIsl JTOCSITHEHHS
KOMITETEHTHOCTI B OpraHi3allii Ha yCiX piBHSX;

® KOMIIETCHTHICHUMH TIOTpeOamMu, BU3HAYEHUMHU OKPEMHUMH 0COOaMH
IHIMBITYaLHO SIK YACTHHA iXHIX OCOOUCTHUX IIJICH PO3BUTKY.

3a3HayeHO TaKOX, L0 MiJl Yac IJIaHyBaHHS 3aXOJlIB 13 PO3BUTKY

KOMITETEHTHOCTI MPaIliBHUKIB OpraHi3allii MaroTh:

® BU3HAYATH CIICHIAJIBHI [Tl PO3BUTKY (CHPSIMOBAHI Ha YCYHEHHS KOMITE-
TEHTHICHUX HEBIAMOBITHOCTEH YW 3aJ0BOJICHHS I1HAMBIAYyaIbHUX MOTPEO
PO3BUTKY);

e OpaTH 10 yBaru BiJNOBIHI 3aX0/IU 3 PO3BUTKY;

® BCTAHOBJIIOBATH KPHUTEPIi ISl MOHITOPHHTY W OIIIHKKA Pe3yJbTaTiB
PO3BUTKY;

® 3BAXKATH Ha PU3MKHU Ta MOXKIIMBOCTI, 1110 MOKYTh BIUIMHYTH Ha e(ek-
THUBHICTh TIOJaHHS 3aXOJ1B 13 PO3BUTKY;

e Opatu 0 yBaru CTaTyTHI Ta PETYJIATUBHI BUMOTH;

® BU3HAYATH OpraHi3alliifHi pecypcu, 30Kkpema it (piHaHCOBY KOMITEHCAITIFO;

e Opatu 0 yBaru opraHizauiiHy MoJiTHKY;

® BI3HAYATH JIOTOBIPHI JOMOBJIEHOCTI 3 30BHIIIHIMH OCTaYaIbHUKAMMU;

® BCTAHOBJIIOBAaTH BUMOTHY IIOJIO0 MJIAaHYBaHHS Ta PO3KIIAIY;

® BU3HAYATH BiAMOBITHUX NIPOBANIEPIB;

® BCTAHOBJIIOBATH 1HAMBIAyaTbHY Ta/ab0 T'PYMOBY/KOMaHAHY JOCTYII-
HICTh, MOTHBAI[II0 Ta MOJIUBICTb.

[IpoBenene anamitmune BuB4eHHS HOpM [SO 10015:2019 nae min-
CTaBM KOHCTATyBaTH, IO JJIs MiABUINCHHS KBamidikaiii Ta po3BUTKY IMep-
COHAJTy BUIIIOMY KEPIBHUIITBY MiAIPUEMCTB TIPOMOHYETHCS CKJIAJIATH MPOT-
paMH BiIOBITHUX 3aXOJiB, CTPYKTypa SIKHX Ma€ MICTUTH OIUC LLIHOBOI
ayuTOopii, AaTy JOCATHEHHS MEBHUX BCTAHOBJIEHHUX DPE3YJIbTaTiB, 3aX0[IH,
Mmicie 1 Jac iX IpOBEACHHS, TPHUBAIICTh, 3aCOOM OLIHIOBAHHS 3aCBOIOBa-
HOCTI ¥ eQEeKTUBHOCTI, HAJaHHS MiITBEPKYBAIbHUX JOKYMEHTIB IS
y4acHUKIB (cepTu(ikaTiB, AUIUIOMIB, JTOMYCKIB TOIIO). Takok BiIMOBIIHO
JI0 PEKOMEH/ AN, MPEACTABICHUX y CTAaHAAPTI, OpraHi3ailii MaloTh 3a0X0-
YyBaTH KOMAaHAW/TPYNU W OKPEMHUX MPAIiBHUKIB A0 YYacTi B 3axojax
3 YOPAaBJIIHHS KOMIIETEHTHICTIO Ta PO3BUTKY MEPCOHAITY.

Tak, s 3abe3nedeHHss €(EKTUBHOCTI BIPOBAPKYBAHUX 3aXOIiB
3 YIIpaBJIiHHS KOMIIETCHTHICTIO Ha KOMaHJIHOMY/TPYIOBOMY W 1HIMBITY-
aNIbHOMY PIBHSAX MAlOTh BCTAHOBJIIOBATHUCS NEBHI BU3HAYEH1 HOPMH OIIHIO-
BauHs. [lix "ac peanizaunii mporpaM po3BUTKY BapTO BCTAaHOBIIOBATH KOHK-
peTHI poJii Ta 00O0B’SI3KHK /I iXHIX YYaCHHUKIB. 30KpemMa, nepeadavyeHo, 1o
came oprasi3allis BillTOBiJlaJbHA 32 BU3HAYEHHS TOTO, XTO Oyze mojgaBaTu
IporpaMmy po3BUTKY KOMIIETEHTHOCTI, MOTO/HKEHHS cepH 11 3aCTOCyBaHHS,
METH Ta LIJTbOBOI ayAWTOpIi MiJArOTOBKH, CIPUSHHS B peai3amii 3a Jo1o-
MOTOI0 HaJlaHHS BIAMOBIIHUX PECYPCIB, JOBEJACHHS BUMOT 100 L€l Mpor-
pamu 10 3amikaBiueHux oci0. Ilepembaveno, mo ocobu, siki OymayTh IMpo-
BaJIUTU AISUIBHICTD 13 TIIBHINECHHS KOMIETEHTHOCTI, MalOTh MOTOIKyBaTH
nporpamMu po3BUTKY NEPCOHAITY, 3a0e3MeuyBaT COPSIMOBAHICTh 3MICTYy Ta
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HANIOBHEHHS TMPOTpaM Ha YCYHEHHS BU3HAYEHUX PO301KHOCTEH y KOMIIEe-
TEHTHOCTSX, MOTPEOM ITHOBOI ayAuTOpii 3100yBaviB, a TAKOX peasizailito
yCiX YacTUH MPOTpaMH Yy MOTOPKCHHUI YaCOBUU MEPioJl, TPOBOIUTH MOHI-
TOPUHT ¥ OIIIHKY OJIep>KaHUX Pe3yJIbTaTiB.

BiamoBigHO 10 MOIOXKEHB MIOJI0 OIIHKK BIUIMBY YIIPABIIIHHS KOMIIE-
TEHTHICTIO Ta POTrpaM PO3BUTKY NEPCOHATY OpraHizailii MaroTh 3a0e3meuy-
BaTH BIAMOBIAHY €(PEKTUBHICTH 1 pEJIEBAaHTHICTh MOTOKEHUX METO/IB, 1110
OyAyTh BHKOPHUCTOBYBATHCS, MOTpeOaM 3aIlikaBIIEHUX CTOpPiH, MiATpH-
MyBaTH MOHITOPHHT TIporpaM Ta 3axXO[iB y iXHIX MeXax, aHali3yBaTu
pe3yJIbTaTi MOHITOPUHTY, BU3HAYATH, HACKUIBKY 1 SIK TABUIICHHS KOMIIE-
TEHTHOCTI BIANOBIA€ MOoTpedam opraHizailii Ta 3100yBayviB, 3a0e3meuyBaTu
BIIPOBA/DKEHHSI HAOYTUX PE3yJIbTAaTiB HABUAHHS, OJIEPKYBAaTH 3BOPOTHUU
3B’S130K BiJ BIAMOBIHUX 3aIlIKaBJICHUX CTOPIH, BU3HAYATH MOTPEON B KOM-
METEHTHOCTI, 10 3aJUIIIIUCS TICHs peani3amii mporpamu, a TaKOoX Harl-
pSAMH Ta MOJAJIBIIN HEOOXITHI I1i 3 11 yIOCKOHAJICHHSI i MOKPAIICHHS.

Jlocmimkeno, mo Ay peamizailii 0e3rmepepBHOTO PO3BUTKY HOpMa-
TUBHUM JOKYMEHTOM HaJaHO PEKOMEHJallli opraHizaiisiM po3poOisTH Ta
BUKOPUCTOBYBATH METOJIM OI[IHKH BIUIMBY IPOTpaM 3 YIPABIIHHSI KOMIIE-
TEHTHICTIO W PO3BUTKY TNEPCOHAly Ha OpraHi3alliiHOMY, KOMaHIHOMY/
TPYNOBOMY Ta IHAMBIAyaJbHOMY PIBHAX. 3a/JIsl LBOTO MICHs 3aBEpLICHHS
3aXOJiB 13 MiABUINEHHS KBamidikaili MpariBHUKIB BHUIIUA MEHEKMEHT
yepe3 KEPIBHUITBO CTPYKTYPHHUMH MiJIpO3/iIaMu Mae 3a0e3rneuyBaTu 3BO-
POTHHI 3B’S30K 13 MEPCOHANIOM, 3aJIy4€HHUM A0 HABUYaHHS, II0JI0 BU3HA-
YeHHsT MaOyTHIX ToTpeOd y MOro po3BUTKY Ta MPIOPUTETIB y il cdepi.
Bcranosneno, mo y npomeci popMyBaHHS MOJATBININX IUIAHIB MIOJ0 YIIPaB-
JIHHS KOMIIETEHTHICTIO MEPCOHANy Cy0’€KTaM rocroJaproBaHHs JIOLILHO
TaKOX BUKOPHCTOBYBATH BIJOMOCTI Mpo AemorpadivHi, eKOHOMIiYHi, TOTi-
TAYHI Ta COIllalibHI 3MIHU, MicCit0o, Oa4eHHs, IHHOCTI W KyJIbTypy oOpra-
Hi3alli, 3amIaHOBaHE MPEICTABICHHS HOBUX TOBapiB Ta MOCIYT, 3MiHU
B PETYJSATOPHIN 1 cTaTyTHIHA 0a3i, HOB1 3HaHHsI, pe3yJbTaTU TOCIIIKCHHS
PUHKY ¥ OYiKyBaHHS CIIO’KMBAYiB, TEXHOJIOT1YHI HOBalii, 3MiHU MOTpeO Ta
OYIKyBaHb 3aI[IKaBJICHUX CTOPIH.

Amnamni3 6i6miorpadiuHoi 4acTHHE HOBOI BepcCii HOPMAaTHBHOTO aKTa
Jla€ 3MOTY KOHCTaTyBaTH HasiBHICTh 2 qokyMmeHTiB: /SO 30401:2018 "Cuc-
TeMH ynpaBiiHHS 3HaHHsSMH. Bumorn" ta ISO 10018 "Cucremn ympas-
JiHHA sKicTio. HactaHoBu 11010 3amy4eHHs nepcoHany”, mo nepedyBae Ha
cramii mybmikamii. BoHH, K OYiKy€TbCs, MAIOTh JIOMOBHIOBATH JOCIIIKE-
HUN JTIOKYMEHT JUIs 3a0€3MedYeHHs] Kpam[oi iMITIEMEHTAIlii Ta IiJBUICHHS
MiJICYMKOBOTO PE3yJbTaTy BiJl YIPaBIIHHS KOMIIETEHTHICTIO TEepCOHATY
JUTSL OpraHizarii.

Ha ocHoBI aHani3y pekoMeHaaii, mpeACTaBICHUX Y MIXKHAPOIHOMY
crargapti /SO 10015:2019 "VYnpasninns skictio. HacranoBu oo ynpas-
JIHHS KOMIIETEHTHICTIO Ta PO3BUTKY IMEpCOHaNy", MOXHa MPOrHO3YBaTH,
0 IMIUIEMEHTAIliI HOPM IbOTO JTOKYMEHTa JAacTh 3MOTY OpraHi3allisiMm
MOBHIIIE 1IeHTU(IKYBaTH W aHAI3yBaTH MOTPEOM B MiABUIIECHHI KOMIIE-
TEHTHOCTI Ta PO3BUTKY CBOiX MpAaIiBHUKIB, 3IiMCHIOBaTH Oe3mepepBHUMA
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npoIieC TIAHyBAaHHS, MOJICITIOBAHHS, pealtizallii HaB4aHHs, 30KpeMa i3 BUKO-
puctanHsiM 1ukiy PDCA, OIIHIOBaHHS JOCSITHYTHX pPe3yJbTaTiB, BU3HA-
YeHHsI MOJATBIINX MPIOPUTETIB PO3BUTKY 3 yPaxXyBaHHSAM UITKO BU3HAYCHUX
KpUTEPIiB MOdiniIeHHs. TakoX OYIKYeTbCs, IO 3aCTOCYBaHHS PEKOMEH-
Nariif, HaBEJCHUX y HOPMATUBHOMY JOKYMEHTI, Ma€ CIIPHUATH IiJIBUIICHHIO
pe3yIBTATUBHOCTI OCBITHIX 3aXOMiB AJIs 3pOCTaHHS MpoeciiHuX i oco-
OMCTICHMX KOMIIETEHTHOCTEH CHiBPOOITHHKIB, €()EeKTUBHOCTI BUKOPUCTAHHS
¢diHaHCOBUX, MaTepiaIbHUX Ta YAaCOBUX PECYPCIB MiIMPHUEMCTB ISl JOCST-
HEHHS 3allJIaHOBaHUX I1JIEH.

bazyrounch Ha BUKJIQJACHUX y CTaHIapTi [4] HAYKOBO-METOJIUYHUX
PEKOMEHAIISX, 30KpeMa MI0A0 3a0e3NeUeHHs POLeCy yIPaBIiHHS KOMIIe-
TEHTHICTIO Ta PO3BUTKY MEPCOHATY, 3aCHOBAHOMY HAa BUKOPUCTAHHI LIUKITY
PDCA, po3pobaeHo Ta 3alpONOHOBAHO 3arajbHUN MPAKTUYHUN aITOPUTM
MPOBEACHHS OpraHi3allisiMU 3aXO0IiB 3 MIBUILICHHS KBamiQiKallii 3aTydeHnx
NpaLiBHUKIB (puc. 2).

AHAJII3 IIOTPEE Y
HNIIBHINEHHI KBATIDIKAILTT

® BU3HAYCHHsI HEOOXIHOTO PiBHS KOM-

IIEHTH®IKALIA eTEHTHOCTEI: PEAJIIBALIIA 3AIIVIAHO-
NOAAIBIIAX ® BCTAHOBJICHHS HAsBHOT'O PiBHs KBaJIi- BAHHX 34XO/IB
IIEPCIIEKTUB ® BH3HAYCHHS ONTUMAaJIbHHUX

(ikarii npamiBHUKIB;

® BH3HAYEHHS YMHHUKIB METO/IB IIiBUIIEHHS KOMIIE-

JUTSL IOKPAICHHS TIPOIeCy
IiIBHIIICHHS KBaidikamii
MIEPCOHAITY;

® BH3HAYCHHS  IOJANTb-
mux cdep i HpiopuUTeTiB
[IOI0 YIPABIIHHSI KOMIIE-
TEHTHOCTSIMH 3 PO3BUTKY

® BI3HAYCHHS PO30DKHOCTEH MiX HE00-
XiTHIM 1 HasIBHUM PiBHEM KOMIICTEHT-
HOCTEH;

® BCTAaHOBJICHHS LIUISIXIB YCYHEHHS BUSIB-
JICHHX Bi1JIMIHHOCTEN;

e BH3HAYCHHS KUIBKICHMX Xapakre-
PUCTHK, NOTPIOHMX 1 HAsSBHHUX JUIS
ITiIBHIICHHS KBaTidikamii pecypcis;

e (opMyBaHH LIUTLOBOTO IJIAHY IPOBE-
JIeHHsI 3aXOJiB 13 INiABUIIEHHS KOMIIE-

TEHTHOCTEH;

e BHOIp HaJgaBadiB  IOCIYT
i3 migBHIIEHHS KBati(ikamii;

e CIUTBHE 3 BiNiOpaHUMHU Hala-
Ba4aMH IOCIYT i3 ITiABUILCHHS
kBamiixauii y3romKeHHs Mpo-
rpamu wLi€i JisuTbHOCTI;

® TIOTIepeaHs ITiIr0TOBKA
HEepCOHaly Mepe] 3allaHoBa-
HHMMH 33X0J1aMHu;

TEHTHOCTI

e peariizaiis  3aIlIaHOBAHUX
3aX0/iB, HaJaHHA TEXHIYHOI U
oprasizariiHo1 miATPUMKH;

® HaJaHHI MOXKJIMBOCTI I1epco-
HaJly 3aCTOCOBYBaTH OJeprKaHi
KOMIIETEHTHOCTI

MOHITOPHHTI I IEPEBIPKA OJEPKAHHX PE3YJ/IbTATIB
® aHaJi3 BiJOMOCTE PO MPOIIeC peaizalii MpOBEICHUX 3aXO0/IiB;
® BCTAHOBJICHHS pE3yJIbTaTHBHOCTI MPOBEIACHUX 3aXOMiB (HOBHUX
KOMIIETCHTHOCTEH TIepCOHANY);
® BU3HAYCHHS MMEPCICKTUB NOJAIBIIOr0 3aCTOCYBaHHS Ta
YAOCKOHAJICHHSI HOBUX 3HAHb 1 BMiHb;

e (opMyBaHHS 3BITY IIPO OILIHKY HPOBEICHUX 3aXOMiB 1 HaOyTHX <J7

KOMITETEHTHOCTEH

Puc. 2. TlpakTndHAN anTOPUTM NPOBEICHHS 3aXO0/IB 3 YIIPaBIiHHS KOMIIETCHTHICTIO
Ta PO3BUTKY NI€PCOHATY

loicepeno: po3pobiieHO aBTOpaMu Ha OCHOBI cTarmapty /SO 10015:2019 [4].

3anporoHOBaHUH aITOPUTM 0a3y€eThCS HA YOTUPHOX OCHOBHHX B3a€MO-
OB’ sSI3aHMX €Tallax: aHaii3 moTped opraHizallii y miJBUIIECHHI KBamidikallii,
pearizallis 3alIaHOBaHUX 3aXOJIB IOJO IIHOT0, MOHITOPUHT Ta MEpeBipKa
OJIEp)KaHUX TMIACYMKOBHX Pe3yibTaTiB, iMeHTU(dIKaIls MOJAIBIINX Iepc-
MEeKTHB — 1 mependayae Oe3MepepBHUN PO3BUTOK AISIIBHOCTI MO0 YIIpPaB-
JIHHS KOMIIETEHTHICTIO mepcoHany. KokeH 13 3a3Ha4eHHX €TamiB MIiCTHTb
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BU3HAYCHUN KOMIUIEKC 3aXOJiB, IO CIPSMOBAaHI Ha peai3aiifo OCHOBHUX
MOCTAaITHUX 3aBJIaHb. 3aCTOCYBAaHHS MPEICTABICHOTO KOMIUIEKCY Mdiid Mae
CHPHSITH OpTaHi3allisiM y 3a0e3rnedeHHi OuIbIl €EeKTUBHOTO ITiIBUIECHHS
KOMIIETEHTHOCTI TMPAI[iBHUKIB 1 JOMOMAaraTd paiioHaJbHIIIE PO3MOIIISTH
MaTtepiajbHI PECYpCH Ha 3aX0JId Y [IbOMY HaMpsIMi.

BucHoBkH. Y CcydacHMX yMOBax MOCWJICHOI AIIOBOi KOHKYpPEHIIii,
IO iICHy€e Ha PHUHKY, e(eKTHBHE 3a0e3medeHHs poOOTH OpraHizamii Hesa-
JIEKHO BiA crenuQikd iXHBOI MISIIBHOCTI MOTpeOye MOCTIMHOTO PO3BUTKY
Ta BIOCKOHAJICHHS KOMIIETEHTHOCTEH mepcoHany. OIHUM i3 JOKYMEHTIB,
M0 HaJa€ Mi€BI MPaKTUYHI PEKOMEHMAAIIi MO0 YIPaBIiHHSI KOMIIE-
TEHTHICTIO Ta PO3BUTKY MEPCOHANY, € HOBA PEAAKIISI MDXHAPOIHOTO CTaH-
napty ISO 10015:2019. OcHoBHMMH HOBaIIsIMH HOBOI Bepcii HOPMAaTHB-
HOTO aKTa € BUKOpUCTaHHS UKty PDCA, pu3uK-Opi€HTOBAHOTO MUCIICHHS
Ta MIJBUIICHHS PIBHS 3aTy4eHHs ¥ KOMIIETEHTHOCTI mepcoHairy. [TpoBe-
JICHWI aHaJli3 J1a€ 3MOTYy MPOTHO3YBAaTH TMO3MTUBHUI BIUIMB BiJl 3aCTOCY-
BaHHS I[bOTO JOKYMEHTa, IO CIPHITHME 3POCTAHHIO TPOJYKTUBHOCTI
poOOTH TPpALiBHUKIB, MiIBUIICHHIO i€BOCTI (PYHKIIOHYBAaHHS CHCTEM
yIPaBIiHHSA, TOBIPH CHOXXMBAYiB 1 IHIIMX 3aIliKaBJICHUX CTOpiH. Takox Ha
OCHOBI PEKOMEHMAIli CTaHAapTy PO3POOJICHO Ta 3ampOINOHOBAHO IMpPAK-
TUYHUA QJITOPUTM TPOBEICHHS OpPraHi3amisiMU 3aXOJiB 13 ITiJBHUIECHHS
KkBasidikarii mpaiiBHUKIB.

[lepcrieKTHBOIO MOAANBIIMX TOCTII)KEHb € BUBYCHHS CTAaHY IMILJIe-
MeHTalii MixHapoaHoro ctanaapty ISO 10015:2019 opranizamismu, 1o
MalOTh pI3HI OCOOJIMBOCTI MiSTIBHOCTI (Ui, OpraHi3amiiiHy CTPYKTYpY,
iHppacTpyKTypy, (iHAHCOBO-MaTepialibHI Ta JIOACHKI pPECypcH TOIIO)
B YKpaiHi Ta CBiTi, aHaII3 BIUIMBY BiJ MPAKTHYHOTO BIPOBAIKCHHS IOJIO-
K€Hb HOPMATHUBHOTO JOKYMEHTAa Ha 3a0€3MedYeHHs JUIOBOI JOCKOHAJIOCTI
YYaCHUKIB PUHKY, CHTYaIlil 00 3aTBEPKEHHS JOCIIKEHOTO CTaHIapTy
Ha HalllOHAJLHOMY PiBHI.
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Antiushko D., Hordopolov V., Gusarevych N. ISO 10015:2019: innovations
in personnel competence management.

Background. Complete understanding of the standard ISO 10015:2019 essence, its
implementation will contribute to the achievement of their goals and objectives, identifying
its strengths and weaknesses, more efficient allocation and use of financial and time resour-
ces, implementation of professional and individual programs of employees’ skills, abilities
and knowledge personal improvement taking into account their wishes and interests.

The aim of the work is a thorough analysis of the main provisions, specifics,
innovations and features of practical use of the international standard ISO 10015:2019
“Quality management. Guidelines for competence management and staff development”
as a methodological tool for professional management of employees’ skills and abilities.

Material and methods. The editions of the international standard ISO 10015
0of 1999 and 2019 were used during the article writing. The methods of analysis and
synthesis of competence management and staff development methodological aspects,
comparison, generalization, as well as systematization of the studied materials were used.
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Results. The basic objective of ISO 10015:2019 is to provide appropriate guidance to
assist in the organization's competency and workforce management, which affects product
compliance with the consumers and other stakeholders’ interests. A conceptual innovation of
this standard version is that competence management is analysed based on the PDCA cycle.

Basing on the analysis of the standard’s recommendations it was established that
its implementation will allow organizations to more fully identify and analyse the needs
for improving the competence and development of employees, to carry out a continuous
process of planning, modelling, implementation of training, including using the PDCA
cycle, the evaluation of achieved results, defining further development priorities.

Conclusion. Basing on the standard’s recommendations the practical algorithm
for organizations to conduct measures to employees' certification training has been
developed and proposed. The prospect of further research is to investigate the state of the
standard implementation by international and national organizations, characterized by
different features of activity, the impact of practical implementation on ensuring business
excellence, the situation regarding the harmonization of national regulations with the
recently adopted standard version.

Keywords: staff, competence management, ISO 10015: 2019 standard,
personnel development, PDCA cycle, certification training program, organizational,
team/group, individual levels.
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PEPATHA TEXHOAOTI'IA
OYHIIIEHHS ITPUPOJHHUX BOA

Ilpoananizosano memoou 3He3ani3HEHH 800U NPUPOOHUX Odceper. Memodom
cnekmpogomomempii 6cmanoeieno emicm 3a2aibHo2o Depymy 6 MOOEIbHUX POZUUHAX
ma 3paskax Ooeemnoi goou Jecusncovroeo pationy m. Kuesa. Pospaxosani mepmoouna-
MIYHI Mma KiHemu4Hi Xapakxmepucmuxu peakyiti 83aemooii cnoayk Pepymy(ll) 3 kaniii gepa-
mom. Ilposedeno ouuwenns 3paskis 6io tionie @epymy 3a donomoeorw kariu gpepamy(VI)
ma akmueoganoco eyeinns. OOIPYHMOBaHo NepCcneKmusHicmb epamuoi mexnonozii
oyuwerHs1 600u 6i0 cnoyk Depymy.

Knwouosi cnoea: mpupomHi BOIU, SKICTh, OE3MEUHICTH, CIOIyKH Depymy,
kaniid ¢pepat(VI), MmeToau 3He3aMi3HEHHS BOAH, )epaTHA TEXHOJIOTIS.

Tonoexo /., I'onuaposa U., bapawosey A. @eppamnas mexnonozus o4ucCmKu
npupoouvix 600. Illpoananuzuposarvl mMemoobl 00e324CeNe3Usanus 600bl NPUPOOHBIX
ucmounukos. Memooom cnexmpoghomomempuu YCmaHo81eHo cooepicanue ooweo icenesa
8 MOOENbHbIX pacmeopax u obpasyax 6woeemuol 600vl [lecusanckoeo pationa 2. Kuesa.
Paccuumanvr mepmoounamuveckue u KuHemuueckue XapakmepucmuKu peaxyuil 63a-
umooeticmsusi coedurnenuti sxceneza(ll) ¢ peppamom xanus. Ilposedena ouucmra obpasyos
om uonos dicenesa ¢ nomowwio eppama(Vl) xanus u axmusupogannozo yeas. Oboc-
HOBAHA NePCNeKMUBHOCMb (eppamHol MexXHOI02UY OYUCTIKU 800bl OM COeOUHeHUl
Jrcenesaq.

Kniouesvie cnosa: mpupogHble BOABI, Ka4eCTBO, 0€30MACHOCTb, COCIWHECHUS :
)kenesa, peppar(VI) kamms, MeToap! o0e3Kene3uBaHms BOJIbI, peppaTHas TEXHOIOTHS.

© Jmumpo I'onosxo, Ipuna I'onuaposa, Apocaas bapawoseynb, 2020
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IlocTanoBka npodsemu. ChOro/IHI SIKICHAa BOJIa € OAHUM 13 HallBaXK-
JUBIIIMX TOBApiB, BapTICTh SIKOTO HA CBITOBHUX PUHKAaX Ma€ TEHACHIIIO 0
NOCTIMHOTO 3pocTaHHs. BogHouac icHye 3HayHUM pecypc MPUPOAHUX BOT
13 apTe31aHChKUX CBEP/IOBHH, SIKI MAlOTh HU3KY MepeBar MpoTH 3BUYaiHOT
BOJIONPOBiIHOT Boau [1; 2]. 3a OUIBMIICTIO MTOKAa3HUKIB OIOBETHA BOJIA BiJI-
noBigae Bumoram J[CanlliH 2.2.4-171-10 [3] i B aeskux BUMaAKaxX XapakTe-
PHU3YETHCS TIABHUILIEHUM BMICTOM TiApOreH cynbdiny, CyabdaTiB, XJIOPU/IIB,
kapOoHaTiB, HoHiB OH", crioyk BaKKHX MeTaiB, 30kpeMa Manrany i ®epymy,
10 MOTpeOye ii T0AaTKOBOTO OUMILICHHS.

depyM € KOMIOHEHTOM O0araThbOX MPUPOJHUX MIHEpATiB 1 MOPif
W MICTUTBCS Y MIA36MHUX BOJaX Yy BUIVISAI JIBOX- 1 TPUBAJEHTHUX HOHIB,
3okpema Fe?', Fe**, Fe(OH)?", Fe(OH).", xonoinis Fe(OH)s, FeS, Fe(OH).,
KOMILUIEKCHUX CIIONIYK 3 rymary Ta QymbpBokuciot [4]. IlepeBaxuoto ¢op-
Moro icHyBanHs ®Pepymy B mimzemunx Boaax € depym(ll) rimpoxapbonar,
SAKUA CTIMKWN JIMIIEe 32 HASBHOCTI BEIHMKHUX KIJTbKOCTEH BYIJIEKHCIOTH Ta
BiZICyTHOCTI po3unHeHoro kucHio. Cnomyku ®epymy(Ill) B apresianchkiii
BOJI MICTATBbCS y CKJIaAi KOMIUIEKCHUX MOHiB, ockinbku Fe’' mac cuibHO
BUPAKEHY 3[aTHICTH O KOMIUIEKCOYTBOPEHHS [5].

3rigHo 13 caHiTapHUMU HOpMamu [3] y nutHiK OroBeTHIN Boai Depy-
My Mae Oytu He Ginbie Hix 0.2 mr/av’. [linBumiennii BMicT Honis @epymy
7o/1ae il ip’kaBOro KOJbopy 1 MeTaneBoro npucMaky. Crionyku @epymy Bif-
KJIaJIAal0ThCS B OpraHax 1 TKaHWHaX, M0 MOXE MPU3BECTH JI0 TOPYIICHHS
¢ynkmii cnu30Boi 000JOHKM HUTYHKA, CEPIEBO-CYIUHHOI W €HIOKPHUHHOI
CHCTEM, PO3BUTKY aJIEPTIYHUX PEaKIii.

AHani3 ocTaHHIX gocailkeHb i myOJikauniid. Bunanenus crnonyk
depymy 3 apre3iaHCHKOI a00 BOIOIMPOBIAHOI BOJU € OJHIEIO 31 CKIAIHHUX
npolyieM y BojoouHieHHi [2; 5; 6]. Yci meToau 3He3ami3HeHHs (nedepu-
3arlii) BOJM MOKHA MOAUTATH Ha (i3udHi Ta XimMiyHi. Di3U4HI 1al0Th 3MOTY
BWIydMTH HoHM Fe*' 3 Bomu 0e3 3MiHM CTyIEHS OKHUCHEHHs, HA OCHOBI
copOIitHNX, HOHOOOMIHHHX, MeMOpaHHUX TexHouorii [7-14]. XimiuHi, abo
peareHTHi, MeTonu 6a3ylOThCs HA OKMCHEHHI HoHiB Fe*' no Fe’' pisaumu
OKHCHHUKAMH 3 TOJAIBIIUM OCa/DKeHHSM 1 (pimpTpanieto ocany depym(IIl)
rigpokcuny [15-21].

Posrmsinaroun (izudHi METOIM, BApTO 3a3HAUUTH, 110 3aCTOCYBAHHS
HOHOOOMIHHHMX Ta MEeMOpaHHHMX TEXHOJOTIN BumaneHHss DepyMmy oOMexkeHe
HasBHICTIO Y Boai ocany Fe(OH)s, sxuit 3a0uBae mopu KaTiOHITY 1 MeM-
OpaH, 10 MPU3BOJIUTH 1O 3HWKEHHS HWOHOOOMIHHOI 3IaTHOCTI Ta BHMAarae
3aminu memOpaH [7]. {o Toro x me ToBOJIi JOPOTi TEXHOJOTI].

Y HayKOBIii JIiTepaTypi ONMMcaHi METOM TIOTJIMHAHHS OHIB Depymy pi3-
HUMHU COpOCHTaMH, a caMe: aKTUBOBaHUM BYrunmsiM [8; 9], mipomrosurom [10],
Oopycurom [11], mMarHeTHTOM Ta MOAU(IKOBAHOK HUM HOHOOOMIHHOIO
cmodoro [12; 13], AirHOIenoa03HIM COPOSHTOM 31 HMIKapaTyu BOJIOCHKOTO
ropixa [14].

Bopnodac 3actocyBaHHS COpOIIHMX METOAIB MOB’si3aHE 3 HEOO-
X1HICTIO TIEpiOMYHOI 3aMiHM COPOEHTY Ta WOTO pereHepartii, Mo 3yMOB-
JrO€ 301BIIEHHS! COOIBAPTOCTI MPOLIECY 3HE3ATI3HEHHS BOIH.

g91dvVvd0.LlL ILOOME
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Jlns 3acTocyBaHHS XIMIYHMX METOJIIB OCHOBHUM € palliOHaJIbHUN
BUOIp OKMCHMKA HoHiB Fe?*, Horo 10CTynHiCTh, BAPTICTH Ta IUTOMA BUTpATa,
110 BU3HAYa€ COOIBAPTICTh MPOIIECY OYHILEHHS BOIH B crioyk depymy.

Bigomo 3acTtocyBaHHs 6arathb0X OKHCHUKIB, a came: 030HY, TiIpo-
r'eH MEPOKCUIY, KUCHIO TOBITPs, Kajiid mepMaHraHary, xjuopy, xjaop(IV)
okcuay [15-19]. Haiikpaiii OKUCHIOBaJIbHI BJIACTUBOCTI 3 HUX BHUSIBIISIIOTH
030H Ta TimporeH nepokcupa [17]. Huska mpamp mpHCBSYEHA OYUIIICHHIO
BoaM Big Pepymy kucHeM moBiTps [16; 17]. OnHak, 3Bakarouu Ha HU3BKY
PO3YMHHICTh KMCHIO y BOJIl, METOJ aepailii He HaOyB HIUPOKOTO 3aCTOCY-
BaHHA. J[OCUTh MOMMPEHWMH € MaHTaHOBMICHI OKHCHHKH, SIKi 3a3BHYai
HAHOCSTh Ha MOBEPXHIO (PUIBTPYBAIBHOIO 3aBaHTaKeHHs [ 18].

binpmiicTh 13 HaBeIEHNX OKUCHHKIB € MOPIBHSIHO JOPOTHUMHU, IO 3Y-
MOBITIO€ BUCOKY COOIBapTICTh MPOLIECY OUYHILEHHS BOH Bifl iOHIB Depymy.
Kpim Toro, mig wac 3actocyBanns Clz abo ClO; Sk OKHCHUKIB BUHHKA€E
HeOe3MeKka yTBOPEHHS XJIOPOPTraHIuHUX CIIONIYK, sIKI HETaTUBHO BIUIMBAIOTh
Ha SKICTh OuMIIeHoi Boau [19].

Bimomo Tako, 10 3HE3aJi3HEHHS HEBEIHMKUX KITbKOCTEH BOIU 3
Bmictom ®epymy(Il) monax 10 mr/mm® 30iHCHIOIOTE METOIOM €JIEKTPOKOA-
TyJsiii 3 BUKOPUCTAHHSIM PO3YMHHUX aHOJIB, BUTOTOBJIEHHUX 31 cTali abo
amominiro [20; 21]. [lig miero eTeKTPUIHOTO CTPYMY BiIOyBAa€eThCS PO3UYH-
HEHHS eNeKTpoaiB 3 yTBopeHHsM koarynsHtiB Fe(OH); ta Al(OH)s,
Ha TTOBEPXHI AKUX afcopOyroThes HoHu Depymy. Aue s peanizaliii boro
MEeTOAy HEeoOXiJTHI 3HAYHI 3aTpaTH Ha CIOPYIKCHHS TEXHOJIOTTYHHUX JIHIN
OUMIICHHS BOJU ¥ ellekTpoeHeprito. KpiM TOro, BUKOPUCTAHHS CTAJIEBHX
€JIEKTPO/IiB 301IbIIyE KOJIBOPOBICTH 1 3MEHIIYE MPO30PICTH BOAM, IO
HEraTHBHO BIUJIUBAE Ha 11 SIKICTb.

Sk anprepHaTHBA HASIBHUM METOJAaM OYMINEHHS MUTHOI BOJU Bif
cnonyk Depymy 3amporoHoBaHa (epaTHa TEXHOJOTis ii 0OpoOKH, M0
HaJISKUTh 0 PEareHTHUX CMOCO0IB OUMIeHHs YHiBepcaibHOi aii. CyTh i
noJisirae 'y BukopucTtanHi cnonyk Fe(VI) (mepeBaxuo departiB myxHUX ab0
JTY)KHO3EMEIBHUX METaJliB), 3a JIOMOMOTOK SIKHX PO3B’S3YIOTh IIUIAN
KOMIUIEKC BOJIOOYMCHUX 3aBJIaHb.

Mema pobomu — NOBEIEHHS MOXIJIMBOCTI 3aCTOCYBaHHS (epaTHOi
TEXHOJIOTIi JiIsl BuAajieHHs crnoiayk depyMmy i3 MpUPOAHHUX BOJI HAa OCHOBI
JOCTIDKEHHS] TEPMOAMHAMIYHUX 1 KIHETHUYHUX 3aKOHOMIPHOCTEH peaKiii
®epymy(Il) piznoi npupoau 3 kamiit ¢peparom(VI), mopiBHIOOUH 11 3 aacopo-
[IHHUM OYHUIIIEHHSM BYTUIISM.

Marepianu ta Mmetoau. O0’€KT JOCTIHKEHHS] — MOJICTTbHI PO3YMHH,
10 MICTATh PO3YMHHI ¥ HEPO3YMHHI MPOCTI COJIi, CycTeH31i abo KoJOigH1
dopmu PepyMy Ta 3pa3Ku MPUPOTHUX BOA 3 OIOBETIB JIeCHIHCHKOTO paiioHy
M. KueBa, B IKuX KOHIIEHTpaIlis 3arabHOro depymy repeBuiryBaia rpaHuy-
Honomyctumi konnentpaii (I'IK) [3].

Bwmict cnonyk ®epymy a0 Ta micisl OUMIIEHHS 32 (EpaTHOIO TEXHO-
JIOTi€r0 W amcopOrii ByrulisiM BH3HAYEHO CHEKTPO(HOTOMETPHUYHHM METO-
J0M, SIKUH 0a3yeTbcsi Ha YTBOPEHHI YEpPBOHO-(IOIETOBOI KOMITJIEKCHOT
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cnonyku @epymy 3 cynbhocaniuioBol0 KUCI0Tow. 3anexHo Biag pH yTBo-
PIOIOTHCSI KOMIUIEKCH Pi3HOTo 3abapBiieHHs: YepBoHO-(ioneToBmii (pH 1.8-2.5),
yepBonuii (pH 4-6) ta xostuii (pH 8-11) [22].

Hocmign npoBeaeno B obmacti pH 1.8-2.5 Ha cmekrpodoTomerpi
Specord 210 xomnanii Analytik Jena 3a noxuau xBuii 510 HM.

JUis OTpUMaHHS MOJEIBHHX PO3YMHIB 1 CyCNEH31 BUKOPHUCTAHO
BOJy, IO MpOWNIIA ABI CTamii AUCTWIANII, 1 cronmyku Pepymy: X.4. —
FeSO4-7H>0, FeCl» 4H>0 Ta u.n.a. — Fe(NO3)2:6H20, Fe(OH),, FeS, FeCOs.
Jlns Beix MoAenbHUX Mpob KoHueHTpauis ®epymy cranosuna 1.0 mr/am?.

Bupnanenns rioniB @epymy 3 MOAEIBHUX PO3YMHIB Ta 3pa3KiB OOBET-
HOI BOJIM MPOBEICHO 3a (hepaTHOIO0 TEXHOJOTiew [23; 24], CHHTE3 KpHUCTa-
aigHoro kamii ¢epaty(VI) 3ailicHeHO BIAMOBIAHO 10 peKOMeHmamii [25],
KOHLEeHTpanio aniony FeOs? Bu3HaueHo 3a [26], ancopOuiiiHe OYMIICHHS
JOCIIPKYBAaHUX 3pa3KiB — 3a [9] 3 BUKOPUCTAHHSIM aKTHBOBAHOTO BYTLILIS
mapku NORIT SA4 PAH (Hioepaanou,).

HocnimkeHas (a3oBOro CKiIaay oOJepKaHUX OcCajiB, IO MICTITh
cnonyku Depymy, 3M1HCHIOBAIH 3 BUKOPUCTAHHSM PEHTTCHIBCHKOTO (-
paktomerpa /[POH-2.0.

ITix gac 3actocyBanHs gepaTHOi TeXHOJOTIT cBikul po3unH KoFeOq
nogasany nopuismu 1o 5 cm® go 100 cm® MOmEnBHOrO po3uuHy i3 3ami30-
BMICHHUM TIOJIFOTAHTOM a00 OIOBETHOI1 BOJM, MEPEMINIYBAIH 32 JOMOMOTOIO
MarHiTHoi Mimainku 3a Temrepatypu 20 °C. [Ipobu sutpumyBanu 30—60 xB,
ocaa FeO(OH) Bumansiau ¢iapTpali€ro 1 BH3HAYAIM 3aJUIIKOBUM BMICT
criosryk depymy.

VY mporieci aacopOitHOTO OYMINEHHS 3pa3KiB HAaBaKKy aKTHBOBA-
Horo Byrims 0.2 r gogasanu 10 50 cM® MOJENBHOTO PO3YMHY 200 OIOBET-
Hoi Boam 3a Temmepatypu 20 °C. Ilicist mpoBeneHHst aacopOIii BIPOIOBK
10 xB ¢imprpaniero Bugamsum ocan FeO(OH) ta mpoBomwim aHamiz Ha
BMICT HOHIB Depymy.

Pe3yabTaTu pociigxenHs. BimoMo, mo B mpupoAHiA BOAl iCHYE
nocuthb Oararo pizHUX hopm Depymy [4]. s MogenpbHUX €KCIIEPUMEHTIB
oOpaHi 1XH1 TUIOBI MPEACTABHUKH, MPUCYTHICTh KX B PEAJIbHMX YMOBax
HaOLTBI MMOBIpHa. Ha mepiromy ertami AOCHiHKeHb €KCTIEPUMEHTH MPOBE-
neno 3i criorykamu Fe(Il). Sk po3umuHi comi gociimkeHo po3unan FeSOs,
FeCl,, Fe(NO3)2, sixk Hepo3unnHi — cycniensii Fe(OH),, FeCOs ta FeS.

3BakarouM Ha BUCOKY OKHCHIOBAlbHY 31aTHICTH aHiony FeOs?,
MOJKHA MPUITYCTUTH, IO B CHCTEMI BiIOYBAIOTHCS TaKi XIMIYHI peaKIii:

g91dvVvd0.LlL ILOOME
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3Fe?" + FeOs> + 4H,0 — 4FeO(OH)| + 4H", (1)
3Fe(OH)aas) + FeOs>~ — 4FeO(OH)| + 20H", )
3FeCOs(s) + FeOs> + 2H' + H,0 — 4FeO(OH)| + 3CO», (3)
FeSas) + 3Fe04> + 4H,0 — 4FeO(OH)| + SO4> + 40H . (4)

........................
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3a cBoim tumnoMm B3aemo/is Fe(VI) 3 Fe(Il) moxe OyTu BigHEeceHa 110
THITOBUX PEAKLI KOHITpONOopIitionyBaHHs. CTOCOBHO TEPMOIMHAMIYHOI HMOBIp-
HOCTI 31iiicHeHHs peakiiii (1) — (4) Ta moBHOTH OokucHEeHHs crionyk Fe(Il),
CY/DKCHHsI BUHOCWIM 3a 3HAYEHHSMH 3MIHU CTaHAapTHOI eHeprii ['160ca
(AG®298) 1 BenmumH cTanaapTHOi KoHcTanTH piBHOBark (KP), sixi pospaxo-
BYBAJM HA OCHOBI CTaHJAPTHUX 3HAYE€Hb TEIUIOT YTBOpeHHs AH»9g ¢ Ta
entpomiii $%os 171 PEUOBHH, 110 BXOAATH y PIBHAHHS Bi/ITOBIIHUX PEaKIIiii:

AG%98 = AH 908, 1 — TAS 205, (5)

InK® = — AG%9s/RT, (6)

ne T — temmneparypa, K;
R — yHiBepcanbHa ra3osa ctana, 8.314 Jx/monb-K.

Pe3ynbpTaTi po3paxyHKiB 111010 IUX PIBHSAHB MPEICTABICHO B maobi. 1.

Tabnuys 1
TepmoauHaMiuHi XapaKTepUCTHKH
peakuiii B3aemoii cnostyk ®epymy(Il) 3 FeQ4~
TepmoanHaMivHi Peakrist
XapaKTEPUCTHKU 1 2 3 4
AG 98, KDk —424.04 —=503.2 -578.21 —1306.5
InK® 171.15 203.1 233.4 527.3

BinnoBinHo 10 po3paxyHKIB PO3TISIHYTI peakiii TepMOAMHAMIYHO
moximBi (AGY<<0) Ta ix piBHOBara mae OyTH ICTOTHO 3MilieHa B OiK
NPOIYKTIB Peakiii, Ha 10 BKa3ylTh BHCOKi 3HaueHHs K°. 1li BHCHOBKH
3HAMIILIM eKCTIepUMEHTAIbHE MIATBEPKEHHS K JUISl POZUYMHHUX, TaK 1 JJIs
Hepo3unHHuX cnoiiyk Gepymy(1l).

BcTaHoBiieHO, 1110 TOMOT€HHE OKMCHEHHS! ICTUHHUX PO3YMHIB COJEH
®epymy BiAOYBA€THCS TOCUThH IIBUJIKO — TaK MOPIIiiiHE 10AaBaHHS CBIKOTO
poszuuny KoFeOs 10 mocnimkyBaHoi mpoOu MpUBOIWIO A0 3HUKHEHHS (io-
JETOBOTO 3a0apBJICHHS MPOTATOM JEKUIBKOX CeKyHI. Todka eKBiBaJICHT-
HOCTI, 3apiKCOBaHA METOJIOM TMOTEHI[IOMETPUYHOTO TUTPYBaHHA [26], Bij-
nopigana MoneHOMy cmiBBimHomenHo Fe(I)/FeOs>~ = 3:1, mo miz-
TBEPKYE CIPABEUIMBICTh MPOTIKAHHS peakiii 3a piBHAHEAM (1). 3a gekiapka
XBWIMH y cUCTeMI 3a(pikCOBaHO yTBOPEHHS 00’€MHOI0 OCaJy PYyIOro KO-
aeopy, FeO(OH), yac ¢opmyBaHHSI SKOTO 3alie)KUTh BIJ 3arajJibHOI KOH-
nenrpaiii ®epymy B cuctemi. 3apeecTpoBaHO, IO CTYIIHb MEPETBOPECHHS
xnopuny, cynbdary i mHirpary Fe(Il) gopisatoe ~ 100 %.

I3 momiTHO MeHIIO MBHUAKICTIO BinOyBaBcs nepexia Fe(Il) B Fe(IlI)
i1 9Yac OKMCHEHHSI HEPO3UMHHUX cHoiyk PepyMy. 3’sCOBaHO, IO BiH 3ajie-
’KaB Bifl TEMIIEPAaTypH, IHTCHCUBHOCTI TIEPEMIIITYBaHHS Ta TUTOMOI IMOBEPXHI
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3aJi30BMiCHUX peareHTiB. Y mpoleci reTeporeHHmx peakmiit (2)—(4) i ':
3a0apBJIeHHs aHIOHY (hepaTy 3HUKAJIO BXKE IPOTATOM JEKUIBKOX XBUJIMH. ‘o
3a JeTaNbHOrO BUBUEHHS CTEXiOMETpil OCIHiIKYBaHHX peakuii : O
BUABJICHO JesKi BifXWUIEHHS (mabn. 2), SKi MOXYTh BKa3yBaTH HA IIPOTi- o
KaHHS TaKOX 1HITUX peakilii y cucteMi 3a yuactio sk Fe(Il), Tak 1 Fe(VI). g
Tabnuys 2 g
i
Crexiomerpis peakuiii B3aemoaii cnosayk ®@epymy(Il) 3 kaiii gpepaTom(VI) w
Cmieeignomenns Fe(Il)/Fe(VI)
[TomotanT
TCOPCTUYHE CKCIICPUMCHTAJIbHC
FeCl, 3:1 3:1.05
FeSO, 3:1 3:1.07
Fe(NO:), 3:1 3:1.03
Fe(OH), 3:1 3:1.20
FeCO; 3:1 3:1.40

AHasi3 1aHuX CBIAYUTH, IO €KCIIEPUMEHTAIBHE MOJIbHE CITIBB1IHO-
IICHHSI KOMIIOHEHTIB BIJPI3HIETHCS Bl TEOPETHYHOTO B OIK OUIBINOI BUT-
patu kaniit ¢epary. o Toro x po30i1>KHOCTI BUSBISIIOTHCS OLTBIIOI0 MipOIO
i Hepo3unHHUX crionyk Fe(Il), Toni sik 1uis po3unHiB cosieil BOHU OIU3bKi
110 TeopeTUyHUX. JJis MOsSICHEHHS TAKUX BIIXHWJIEHb BapTO BPaxOBYBATH, 10
pa3oMm 13 TpoTikaHHSM OCHOBHHX peakiiidi (1)—(4) BimOyBaeThcs camo-
BIJIbHE PO3KJIAJaHHs Kaiiid ¢epary 3a mapajleibHHUX mporeciB. BogHouac
KHCEHb, AKUW BUAUIETHCSA B MOOIYHUX peaKIlisfx, Oepe y4acTh B OKUCHEHHI
Fe(Il) no Fe(IIl) 3 yrBopeHHSAM (epyM OKCUTIAPOKCHIY:

4Fe(OH)2 (zs) + O2 — 4FeO(OH)| + 2H>0, (7)

10 MIEBHOIO Mipoto 3HMWXKYye HempoaykTuHI BuTpatn KoFeOs. Kpim Toro,
i yac peakiii poskinaganas kaiaii gepary(VI) BinOyBaeTbcs 301IbIICHHS
pH po3unHy, 110 Ma€e MO3UTUBHO MO3HAYATHCS Ha (POPMYBaHHI OCaiB HE
TUTBKH (PepyM OKCHUTIIPOKCUIY, ajie i T1APOKCUIIB IHITNX BaKKUX METAIIB.

VY mporieci eKCepuMeHTIB 3 MOJICTFHUMU PO3UMHAMU B JICSIKUX BH-
nagkax 3adikcoBaHo yTBopeHHs ocaliB FeO(OH) i3 gomimkoro BakKoOi
dpaxiiii 4YOpHOTO KOJbOPY, siKa 1IeHTU(IKOBaHA 3a JOMOMOTOK PEHTICHO-
(aszoBoro aHani3y sk MarHeTuT Fe3Os4. YTBOPEHHS MAarHeTUTy 3 BUXOJIOM
1m0 9% cnocrepiragocsi NMEpPeBaXXHO y pa3l HEPOZUYMHHHUX TOITIOTAHTIB
(FeCOs, FeS 1 Fe(OH);). Hakommmuennst B cuctemi FesOs € mo3uTHBHUM
SIBUIIEM I BOJOOYHINEHHS, OCKUTBKH TaKi ocaau Jieriie (uIbTPYyThCs,
JI0 TOTO K BUTPAYAETHCSI MEHINA KITbKIiCTh Kamiid gepaty(VI).

Ha HacTynHOMYy eTami AOCHiKeHb €KCIIEPUMEHTH MPOBECHO 31 3pa3-
KaMU MPUPOJHUX BOJ 13 OroBeTiB JlecHsiHCbKOTO paiiony M. KueBa, B sikux
KOHIIEHTpallis 3aranbHoro Pepymy nepepuimnyBana Hopmu ['JIK [3]. Ilicns

.................. eosene
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3acTocyBaHHS (hepaTHOi 00pOOKU MPoOH BUTpUMYBaU mpoTsirom 30-60 xB,
noTiM (UIBTPYBaM 1 BU3HAYAIW 3aJIMIIKOBUN BMICT Depymy y BOI.
EdexTuBHicTh (hepaTHOI TEXHOJOTIi MOPIBHAHO 3 aICOPOLIMHIM METOI0M
OYMILICHHS (Mmaba. 3).

Tabnuys 3

Bwmict ciosryk ®@epymy B MOAeIbHMX PO3YHHAX i 3pa3kax 0I0BeTHOI BOAH
A0 Ta MicJIsA OYMIIECHHS

Bwict crionyk ®epymy, mr/am?
MoenbHi PO3YUHH / THCIIS OUHMIEHHA
Boza 3 OIOBETIB 7o
OUMILICHHS (hepaTHOIO azcopOITiero
TEXHOJIOTIEI0 BYT'ULISIM

FeSO4 1.0 0.05 0.098
Fe(OH), 1.0 0.04 0.082
FeS 1.0 0.07 0.135
ByJL. boituenka, 15/17 0.73 0.047 0.094
ByJ. Bonkoga, 12a 0.87 0.036 0.073
ByIn. banp3aka, 63 0.35 0.035 0.070
BYJI. 3aKpeBCHKOTO, 85 0.62 0.043 0.085
By1. CaOypoBa, 9/61 0.38 0.038 0.078
Byn. Byauanceka, 9/40 0.43 0.036 0.077
mpoci. MasikoBcbkoro, 54/9 0.37 0.037 0.080

BceraHnoBieHo, 110 miciisi BUKOPUCTaHHS (hepaTHOI TEXHOJIOTii OYH-
nieHHs1 BMICT HoHIB depyMy B yCiX aHaIi30BaHUX 3pa3Kax 3MEHIIHUBCS
B 10-20 pa3iB. BogHouac 3He3ami3HEHHS BOJHU 3a (DEpaTHOIO TEXHOJIOTIEI0
BiZI0ys10Cs B/ABIYI €EKTHUBHIIIE MPOTH aJCOPOINIIHOTO OUHUIIICHHS BYTLJUISIM.

OdeBHIHO, 110 peaibHI 3pa3Ku MICTATh He TUTbku crioiyku Fe(Il), ame
it Fe(Ill), mpuyomMy BMICT OCTaHHIX MOXe OyTH HaBiTh JOMIHIBHUM. BogHo9ac
13 gaHux (AuB. ma6ba. 3) BUAHO, 1O ¢epaTHa O0OpoOKa 1 B IMMX IOCIigax
€ ehexTuBHOIO. PaHiIie BCTaHOBIIEHO, 1110 MMO3UTHBHUM BIUTUB (hepary B MOio-
HUX BHIAgKaX MOKe€ OYyTH TMOSICHEHWH, 3a aHAJOTI€EI0 3 KOMILIEKCAMU
K00aneTy [27], pyiiHyBaHHAM KoMIUIekcHUX crionyk ®epymy(Ill) i1 3BiIbHEH-
HsAM Horo y Burisiai ocamy [28]. Pesynbpratu gociimkeHb ¢epaTiB JTyKHUX
MmeTaniB 31 cnoinykamu Fe(IIl) OymyTh BUKIafeHi B HACTYIHIN CTaTTI.

BucnoBku. BuBueHo TepMoarHaMivyH1 i KIHETHYHI 3aKOHOMIPHOCTI
B3a€EMO/Ii1 PI3HUX 32 CBO€IO mpupo oo crionyk Depymy(Il) 3 kamiit pepaTom.
[Toxazano, mo ximiuni peakiii KoFeO4 3 pozunnamu FeSO4, FeClo, Fe(NO3),
a takox cycnensisiMmu Fe(OH)2, FeCOs 1 FeS mpoTikaroTs 6€3 KiHETUUHUX
YCKJIaJHEHb 1 3 BUCOKMM BUX0A0M (~ 100 %). 3anponoHOBaHO BUKOPUCTO-
ByBatu (Qepatu(VI) mykHUX MeTaniB 3aMICTh TPATUIIHHUX OKHCHIOBAYiB
y BOJIOOYHIIICHHI.

Brepiiie ekcriepiMeHTaIbHO MPOIEMOHCTPOBAHO MPUHILIMIIOBY MOYKIIU-
BICTbh 3aCTOCYBaHHSI HOBOi TE€XHOJOTIi OUMIIEHHS IPUPOJHUX BOJI 3 METOIO
BunaneHHs cnonyk @epymy(Il) 3a gomomororo depatis(VI).

Py
eseegecsccscsscsccsccscs
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Golovko D., Goncharova 1., Barashovets Ya. The ferrate technology of natural

waters treatment.

Background. Today it is important to use the resource of natural waters from

artesian wells to provide the population with drinking water. The main methods
of deironing water from natural sources were analyzed. Physical and chemical methods
for removing of iron compounds from water have been considered. As an alternative
to existing methods, water treatment by the ferrate technology is proposed, this relates to
reagent methods of purification with universal action.
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The aim of work is to prove the possibility of using ferrate technology to remove
iron compounds from natural waters based on the study of thermodynamic and kinetic
regularities of iron(II) reactions of different nature with potassium ferrate(VI), comparing
it with adsorption purification by coal.

Materials and methods. The objects of the study are model solutions that con-
tain soluble and insoluble simple salts, suspensions or colloidal forms of iron and samples
of natural waters from pump-rooms of the Desnianskyi district of Kyiv, in which the
concentration of iron exceeded the maximum permissible concentration.

The content of iron compounds before and after purification was determined by the
spectrophotometric method (Specord 210 of Analytik Jena company) at a wavelength of 510 nm.

The removal of iron ions from model solutions and samples of pump-rooms water
was performed by the ferrate technology and adsorption purification with activated
carbon of the brand NORIT SA4 PAH (Netherlands).

The phase composition of the obtained precipitates was investigated by X-ray
diffractometer DRON-2.0.

Results. Thermodynamic and kinetic regularities of the iron(Il) reactions of differ-
rent nature with potassium ferrate(VI) have been studied. The content of iron compounds
in model solutions and samples of pump-rooms water of the Desnianskyi district of Kyiv
was determined. Purification of experimental samples from iron ions by ferrate technology
in comparison with adsorption by coal has been carried out. The prospects of using a new ferrate
technology for treatment of pump-rooms water from excess of iron ions are proved.

Conclusion. Thermodynamic and kinetic regularities of the interaction of iron(II)
compounds of different nature with potassium ferrate have been studied. It was shown
that chemical reactions of K>FeO, with solutions of FeSO., FeCl,, Fe(NO3),, as well as
suspensions of Fe(OH),, FeCO; and FeS proceed without kinetic complications and with
high yield (~ 100 %). Instead of traditional oxidants in water treatment, it was proposed
to use ferrates(VI) of alkaline metals.

For the first time, the fundamental possibility of using a new technology of
natural waters purification to remove iron(Il) compounds by ferrates(VI) was experi-
mentally demonstrated.
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OIITHMI3BAIIA CKAAQLY BHCOKOOKTAHOBHX
BEH3HHIB I3 BIOZIOBABKAMH

Jlocniooceno ennus cknady komnosuyii (beH3un KamanimuyHozo pugopminey, kama-
JIMUYH020 Kpekxiney eiopoouuwjenutl, paginam OeH301bHO20 SUPOOHUYMEBA, CONbLEEHIN
Hagmosutl, beH3UuH NPAMOSIHHUL, OI0I300yMUNOBUIL CRUPM, Memuimpemoymuiosuil eqip)
HA NOKA3HUKU eKChayamayiinux enacmugocmeti Oeusuny. Po3pobneno mamemamuyHi
Mmooeni muny "cknad — eracmugocmi”, wo oanu 3mozy onmumizyeamu Cni68iOHOWIEHHS
KOMHOHEHMI8 CKAAJY BUCOKOOKMAHOB020 DeH3uHy ma 6i00006asox.

Knwuwoei cnoea: 6eH3uH, 010100aBKH, MAaTEMaTUYHE MOJEIIOBAHHS, OKTAHOBE
4yKcIo, 0101300y THIIOBUH CITUPT, METHATPETOYTHIIOBHHN edip, ONTUMAIBHUHA CKIa.

Mepesicko H., Tkauyk B., Komaxa B. Onmumuzayus cocmasa 6vblcOKOOKma-
HOGBIX DeH3UNO06 ¢ buodobaskamu. Hccnedosano enusanue cocmasa KOMno3uyuu (ben3un
KAManumu4ecko2o pughopmuned, Kamaiumuieckoeo KpeKuHea cuopooyuenuvll, pagpu-
Ham OEH301bHO20 NPOUZBOOCTNEA, CONILEEHN HePMAHOU, OEH3UH NPIMOSOHHDIU, OUOU30-
Oymunosuil cnupm, Memuimpemoymunossiil d¢oup) Ha noKazamenu IKCHIYaAMmayuOHHbIX
ceoticme bensuna. Pazpabomanvl mamemamuyeckue modenu muna "cocmae — ceoticmsa”,
KOmMopble NO360JUIU ONMUMUZUPOBANL COOMHOULEHUE KOMNOHEHMO8 COCMABA BblCOKO-
0KMAaH06020 beH3uHa u 610d00ABOK.

Knwouesvle cnosa: OeH3MH, OMOM00aBKH, MATEMATHICCKOE MOICIMPOBAHUE, OKTa-
HOBOE YHCJI0, OMOM300yTHIIOBUH CITHPT, METHIITPETOYTHIIOBBIN 3(HpP, ONTHMAITBHEIA COCTaB.

© Hina Mepexcko, Barenmuna Txauyx, Boaodumup Komaxa, 2020

84



ISSN 1998-2666. Tosapu i punxu. 2020. Ne2

IMocTaHoBKka npodJieMu. EKOOTivHICTh ManuB, M0 BUKOPUCTOBYIOTh-
Csl y JBUTYHAaX BHYTPIIIHBOTO 3TOPSIHHS aBTOMOOLTIB, € TI00a1bHOI0 TIPO0-
JIEMOIO JTIO/ICTBA, PO3B’SI3aHHIO SIKOI MPUIUISIOTH BEIHMKY YBary sIK IMPOBiIHI
BUCHI W MpakTUKA HadTOmepepoOHOI MPOMHUCIOBOCTI, TaK 1 MDKHApPOJHI
oprasizaiiii 3 oXopoHu A0BKULISA. Ha choromni yactka HaTu, sika 3a70BOJb-
HSI€ TOTPEeOU TPAHCIIOPTHOI Tamy3i, CTaHOBUTH 97-99 %, a yacTka TpaHCIIOPTY
SK KIHIIEBOTO CIIOYKMBa4ya €HEPrOHOCIiB O€3yMUHHO 301IbIIyeThCS. TOMy BHU-
POOHHUIITBO MaMB HA(TOBOTO TOXO/DKEHHS, SIKI O BiAMIOBINAIM TTiABUICHUM
BUMOT'aM JI0 MOKA3HUKIB €KOJIOTTYHUX BIACTUBOCTEH, 3pocTaTume [1].

AHaJi3 ocTaHHIX gocaimxkenpb i myoaikamiid. [Ipo6iemam ¢yHKITI0-
HyBaHHS HapTOXIMIYHOT MPOMHCIOBOCTI YKpaiHU TPHUCBSIYCHO HAYKOBI
JOCITIDKeHHS BYeHUX, K-0T: [1. Toninmsaunbkwii, b. boituenko, B. Pomanuyk,
b. byraii, O. I'aiigaii, C. 3ybenko, O. ['punnmun, B. bpoctoB Ta in. [2—4].
AJnie y mparngix mo/10 MUTaHHS BUTOTOBJICHHS! BHCOKOOKTAHOBUX OCH3UHIB 13
3aJJaHUMH BJIACTUBOCTSAMHU YyBary MNPUAUICHO JIMILIE OKPEMHUM MOKa3HUKAM
skocTi. HemocTaTHhO BUBYEHUM 3ATUIIAETHCS KOMIUIEKCHHUNA BIUIMB CKJIATHU-
KIB KOMITO3MIIIH JUTs O/IepKaHHS BUCOKOOKTaHOBOI'O OEH3MHY Ha SKICTb MAJIBA.

Bitun3HsHI HayKOBLI JOCTKYIOTh CYMIIIEBI HaluBa 3 PI3HUM
CHiBBIIHOIIICHHSIM KOMITOHEHTIB 3 METOI0 TOKpAIeHHs iXHIX EeKCILTyaTa-
IHHUX BIACTHBOCTEH. PO3p0o0IiIeHO KOMITO3UITIT TATMBHOI CyMIIi JIJIsl IBU-
T'YHIB BHYTPIITHBOTO 3rOpaHHs Ha OCHOBI OioeTaHouy [5]. BogHouac 3011b-
IIYETHCSI OKTAHOBE YMCJIO TUTBKH 3aBASIKK O10€TAHOMY, SIKAH € B TaKii CyMiIIi.
Horo BMmicT cranoBuTH 10 79.9 %, a BYIJIEBOJHEBI KOMIOHEHTH BHKO-
PHUCTOBYIOTHCA JHIIe B KibKocTi 20 %.

[HImIa BioMa KOMITO3UITISI CYMIIIIEBOTO OSH3UHY [6] MICTUTH Y CBOEMY
ckiani OeH3WH KaTamiTHYHOro pudopmiHry, OEH3WH KaTaiTHYHOTO Kpe-
KiHTYy, TIpSIMOTiHHMI OeH3MH, OyTaHM, OKCHTeHATH, ajKinaT. 1i HemomikoM
€ HEOoOX1HICTh BUKOPHUCTaHHS JOPOTHX aJKLIaTiB, 130Mepu3aTiB, OyTaHIB,
K1, 10 TOTO X, € TocTpoaedinuTHUMH. OTXKe, ONTUMI3AIlsA CKIaay (3a Hay-
KOBOTO HMOTro OOTPYHTYBaHHSI) CYMIIIEBOIO BHCOKOOKTAHOBOTO OEH3HMHY
3 010/100aBKaMH € JAOITHHOIO 1 aKTyallbHOIO.

CraTTs TpyHTYETBCA HA pe3yibTaTax MONEpeaHiX TOCIipKeHb [7-9],
3aBASIKM SIKMM BCTaHOBJICHO, 1O CIIBBIJHOIIEHHS KOMIIOHEHTIB KOMIO3HUIIIT
BHCOKOOKTAHOBOTO OeH3uHYy, sika O Bimmosigasia Bumoram JICTY 7687:2015
1o 6eH3uHy €Bpo-5 3a BEIWYMHOIO OKTAaHOBOTO YMCIA, BMICTOM CIPKH,
apOMaTHYHUX BYTJIEBOJHIB Ta OCH30Iy, MOKa3HUKAMH (PPaKIIHHOTO CKIAAY,
KOHIIEHTpallii (PaKTUIHUX CMOJI, JTOCSATAETHCS ONTHMAILHUM CITiBBiJIHO-
IICHHSM MPOAYKTIB HadTomepepoOKu Ta 610100aBOK.

Mema cmammi — onTUMI3aIlisA CKIaay KOMIO3UIIII Il OTPUMaHHS
BHCOKOOKTaHOBOT'O O€H3HMHY Ui JIBUTYHIB 3 ICKPOBHM 3alallOBaHHSAM 13
BUKOPUCTaHHIM 010100aBOK.

Marepianu ta meroau. 06’ exm NOCTIKEHHS — OSH3UHH 3 PI3HUM
BMICTOM BYTJIEBOJHEBHX JOJATKIB Ta 010700aBOK. /Ipedmem MOCHTIHKEHHS —
BJIACTUBOCTI BUCOKOOKTAHOBOTO OEH3HMHY 3 ypaxyBaHHSM 3MIHU CITIBBIIHO-
[ICHHSI KOMIIOHEHTIB CKJIaJly KOMITO3HII1].

Jlns miHIMI3aIi 6aratoninpoBUX (PYHKIIH 3 ypaxyBaHHSM IEBHOTO
Habopy oOMeXeHb MpU3HaAUYeHa OaraToKpUTepiaabHa ONMTUMI3AIlSA 3 TTOCTa-
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BAACTHBOCTEH TOBAPIB

TSSN 1998-260606. Tosapu i punku, 2020. N2
HOBKOIO 3aBJaHHSI JOCSATHEHHS MeTdu. ONTUMyM TapameTpiB, IO OTPH-
MYETBCS 32 BUKOHAHHS TaKMX YMOB, SIK MPAaBWJIO, HA3UBAIOTh YMOBHUM a00
BIJIHOCHMM, a 00JacTh MapaMeTpiB MpOIECY, B MEKax SKOI OICPKYIOTh
BUXIJHI 3MiHHI, 110 3aJOBOJILHSIOTh yCIM 3a3HaY€HWM BHUMOTaM, — pallio-
HAJIHHOI 200 KOMIIPOMICHOIO 001aCTO.

"Matematu4Hi Mozeii 0OpaHOrO BUAY OTPHUMYBAJIHM 3 BUKOPHCTAH-
HSIM HEHTPAIBHOTO KOMMO3uIIiiiHOTO poraradbensHoro miany (LIKPII) excre-
PHMEHTY, 13 3aJJaHUMU 3HAYCHHSIMHU BUXIJIHUX 3MIHHUX B JIOCIIDKYBAHOMY
Jiama3oHi 3HaveHb. MojentoBaHHs Tpoliecy "CKiaj — BIACTHBICTH'" IMPOBe-
JICHO 3 BUKOPUCTAHHAM MOJIEJTI IPYTOro MOPSIKY, 110 Mae Takuil Bursia” [10]:

k k k
P=by+ Y bx,+ D bxx +> bxl (1)
i=1 I<i<j<k i=1

JUis ofepxaHHS MacHBY JAaHUX 1 MOJAJBIIOI ONTHUMI3aLil CKIATy
BHUCOKOOKTaHOBOI'O OC€H3MHY peali30BaHO IMOBHUH (PaKTOpHUIl eKcrepu-
MeHT THny 2%, no6ynoBanmii 10 portarabensHoro miany bokca — Xantepa
JIPYroro MopsAKy 3 6 eKCHepuMEHTATbHUMHU TOYKAMHU B LIEHTPI IUIAHY 1
3ipkoBuM mmiedeM 1.6818, Ta MpoBEAEHO CTATUCTUYHHMA aHai3 MaTema-
TAYHUX Monenel [10] (maobn. 1).

Tabnuus 1
Il1aH ekcnnepuMeHTy
TlopsinkoBHit HOME]

é;cnepHMeHTy i * * *
1 1 1 1
2 1 1 1
3 1 1 1
4 1 1 1
5 1 1 1
6 1 1 1
7 -1 1 1
8 1 1 1
9 1.6318 0 0
10 —1.6818 0 0
il 0 1.6318 0
12 0 —1.6818 0
13 0 0 1.6318
14 0 0 —1.6818
15 0 0 0

OI1iHKYy 3HAYyImIOCTI KOE(IIIEHTIB perpecii BUKOHAHO 3a KPUTEPIEM
Crpronenta. BpaxoByrouu, 1o eKCeprUMEHTalbHI JaHl BIAMOBIIAIN TiMO-
T€31 MPO HOPMAIBLHUN 3aKOH PO3IMOILTY, PO3PAaXyHKH MPOBOACHO MPH J0-
Bipuiii IMOBIpHOCTI, 110 H0piBHIOE 0.95.

[ToOymoBy MaTpuIi IIaHyBaHHS, PO3pPaxyHOK KOeQiIi€HTIB perpe-
CITHMX MOJeNei, mepeBipKy IX 3HAUYIIOCTI i aJeKBaTHOCTI, a TAKOXK MaTe-
MaTU4YHy 0OpOOKY €KCIEpUMEHTAIBHUX JaHUX 3IHCHEHO 3a MPOTrPaMHUM
3ab6e3neueHHIM STAT-SENS ta STATISTICA 10.

Pe3syabTaTu nocaigkenns. [lonmepenti 1ociikeHHs BILTUBY 010/10-
0aBoK [5; 6] mamu 3MOry BCTAHOBHTH 00J1aCTh IOCTAHOBKH €KCTICPUMEHTY.

Buxigaumu 3MiHHEME 00paHO cyMmimieBi (pakTopu, 10 XapaKTepH-
3YIOTh CITIBBiJHOIIIEHHSI OCHOBHUX KOMIIOHEHTIB MAJINBa, & CaMe:

X1— BMicT OeH3uHY, Mac.%;

X2 — BMICT 6101300y THIIOBOTO CIUPTY, Mac.%o;

X3 — BMICT METHJITpeTOYyTUII0BOTrO eipy, mac.%.

O
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Jljist oTpuMaHHsI MATEMAaTUYHHX 3aJISKHOCTEN BUIY Y = f(X;) ipu i = 3
BCTaHOBJICHO HYJILOBHH piBeHb (Xo) BHOpaHux (pakropiB Ta ix lHTepBa.]'I Bapiro-
BaHHS (+/— A). [Ipu 11bOMY TIEHTp TUIaHY PO3TAIIOBAHUI B TOYIIl 3 KOOPIUHA-
TaMH X1, X2, X3, BIATIOBITHO 72, 4, 8, Ta IHTepBaIaMu BapitoBaHHsA 0, 2, 2 (maoba. 2).

Tabnuys 2
InTepBanu BapiloBaHHSI BUXiTHUX 3MiHHMX IJIAHY €eKCIIEPUMEHTY

PaxTop X1 X2 X3

Xo 72.00 4.00 8.00

+— A 6.00 2.00 2.00

—1.6818 6191 0.64 4.64

—1 66.00 2.00 6.00

11 78.00 6.00 10.00

+1.6818 82.09 7.36 11.36

[TopiBHSHHSA CKJ1aJliB BACOKOOKTAHOBUX OCH3MHIB 3/IIHCHEHO 3a MOKa3-
HUKaMH BIIACTUBOCTEH: 1 — OKTAHOBE YHCIIO 32 JOCIITHUIIBKUM METOJIOM;
y2 — BMICT OeHzoiy, % 00.; y3 — BMICT CipKH, MI/KT; V4 — BMICT apoma-
TUYHHUX BYTJIEBOAHIB, % 00.

3rigHO 3 HEHTPAIBHUM KOMIIO3UIIMHUM POTATA0CIIbHUM TUIAaHOM
EKCIIEPUMEHTY PO3pO0JIeHO 15 MOAENBHUX CKIAJIB, IO UTFOCTPYIOTHCS
MPUKJIAJaMH 32 CIIBBIIHOIICHHSIM KOMIIOHEHTIB y mabi. 3.

JI1s KiTbKICHOTO OOMEKEHHSI YKClia 3aJaHuX (PaKTOPiB MOJCITFOBAHHS
CKJIQJIIB JIOCHITHUX KOMIIO3HIIIA TPOBEJIECHO BPAXOBYIOUH, IO (BAKTOp X|
(BMiCT OEH3WHY) BIANOBIZa€ CyMapHOMY BMICTY O€H3MHIB KaTaJliTUYHOTO
pudopMiHTY, KaTaTIiTHYHOTO KPEKIHTY Ta MPSIMOTIHHOTO — Y CIiBBIIHOIICHHI
55:35:10 BiAmoBiiHO, a CyMapHUN BMICT KOMIIOHEHTIB goBoamim 10 100 %,
BUKOPUCTOBYIOUYH padiHaT O€H30IbHOTO BUPOOHUIITBA 1 COJIBBEHT Ha(TOBUI
y CHIBBITHOIIICHHI 55:45.

9I1dvVvd0.L HALDO0dHU.LOVVd
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Tabnuys 3
Cru1aam 10CJTiTHUX KOMIIO3ULili 0eH3UHY i3 BUKOPUCTAHHAM 0i0100aBOK
° Bwmict komrionenTis, Mac. %
]
g E Bensun Bensun B bioizobytu | Meruntper- Padinar
T & g KaTaTiTHIHOTO | KaTaIiTHIHOTO CH3WH JIOBUH OyTHinoBHil | GEH30IBLHOTO COHLBGHI
g pudopMiHTy KpEKIiHTY TIPAMOTHEHH COMpT edip BUPOOHHIITBA Hagrosuit
1 36.30 23.10 6.60 2.00 6.00 14.30 11.70
2 42.90 27.30 7.80 2.00 6.00 7.70 6.30
3 36.30 23.10 6.60 6.00 6.00 12.10 9.90
4 42.90 27.30 7.80 6.00 6.00 5.50 4.50
5 36.30 23.10 6.60 2.00 10.00 12.10 9.90
6 42.90 27.30 7.80 2.00 10.00 5.50 4.50
7 36.30 23.10 6.60 6.00 10.00 9.90 8.10
8 42.90 27.30 7.80 6.00 10.00 3.30 2.70
9 45.15 28.75 8.20 4.00 8.00 3.25 2.65
10 34.05 21.65 6.20 4.00 8.00 14.35 11.75
11 39.60 25.20 7.20 7.35 8.00 6.95 5.70
12 39.60 25.20 7.20 0.65 8.00 10.65 8.70
13 39.60 25.20 7.20 4.00 11.36 6.94 5.70
14 39.60 25.20 7.20 4.00 4.65 10.65 8.70
15 39.60 25.20 7.20 4.00 8.00 8.80 7.20

Pesynbrati moCTaBIEHOTO EKCIIEpUMEHTY 3a TUIAaHOM (IuB. maoin. 1)
3 ypaxyBaHH]IM IIEHTpa IUIaHY Ta IHTEpBaJiB BapitoBaHHSA (AUB. maon. 2)

HaBEJIEHO B maoi. 4.
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[Ticns 3a1icHEHHST PO3PAXYHKIB 32 JIOMOMOT'OI0 MPOTrPaMHOTO KOMII-
nexkcy STAT-SENS oTpumaHO MaTeMaTH4HI MOJEII, IO OMUCYIOTh BILJIUB
KOMIIOHEHTIB CyMIIlll Ha BIIaCTUBOCTI OCH3UHY:

y1 = 95185 + 1.5956x1 + 0.88267x2 + 1.9777x3 + 0.5375x1x2 + 0.5375x1x3 +
0.5375x2x3 — 0.050032x1% + 0.551x2% + 0.020678x32;

P2 = 0.45881 + 0.03528x1 — 0.0014645x2 — 0.0014645x3 — 6.9389-10—18x1x3 +
0.0025x2x3 — 0.00015483x22;

V3 =5.2423 + 1.9797x1 — 2.3467-10""x, — 0.098517x3 — 0.12931x1> — 0.058597x>°
+0.082823x32;

Yo = 33.6 + 2.009x1 — 1.7504-107"%x, —
2.669-107"%x2% — 3.1294-107°x3?,

Jie ¥ — MPOTHO30BaH1 3HAYCHHSI BUX1THOI 3MIHHOI 32 MOJICTISIMHU.

1.2156-10Px3s + 1.248-107"%x> +

Pe3ynbpratii KOMII'IOTEpHUX PO3PaxXyHKIB 3HAUYIIOCTI KOEQIIi€HTIB
OTPUMAHUX PErpeciiiHuX piBHAHb HABEACHO B maobil. J.

9I1dvVvd0.L HALDO0dHU.LOVVd

Tabauys 5
KoediuienTn i po3paxyHKoBi 3HA4YeHHSI KPUTEPil0

bi Mopens i1 Mopens )2 Monens y3 Mogens y4

Bj b Bj b Bj b Bj b
bo | 95185 | 53.522 045881 0.68959 52423 2.9478 336 18.893
b1 | 15956 | 3.2963 0.03528 0.072884 1.9797 4.0897 2,009 4.1502
by | 0.88267 | 1.8235 | -0.0014645 | 0.0030254 | 234671077 4.8479-10"7 | —1.7504-107%6 | 3.616-10°'6
bs | 19777 | 40856 | -0.0014645 | 0.0030254 | —0.098517 | 020352 | —1.2156-10"% | 2.5113-1075
bi2 | 05375 | 0.84986 - - - - - -
bis | 05375 | 0.84986 | —6.9389-108 | 1.0971-107"7 - - - -
by | 05375 | 0.84986 0.0025 0.0039528 - - - -
b [-0.050032 0.068811 - - —0.12931 0.17784 124810 | 1.7164-1074
b | 0551 | 075781 | —0.00015483 | 0.00029436| —0.058597 | 0.08059 2.669-10 | 3.6708-10
b3z | 0.020678| 0.028439 - - 0.082823 0.11391 | -3.1294-107 | 4.304-10°

OckUIbKM YacTHHA KOEQIIIEHTIB B OTPUMAHUX PIBHSHHSX € HE3HA-
JyIIMMH, HEOOXITHO MPOBECTH MOAAIBIIY CTATUCTUYHY OOpOOKY Mojeri.
Taka 00poOka mpoBemeHa 1 mepemdadana MOETATHE BUKIIOYEHHS CKIIa-
JIOBUX MOJIENl y pa3i X HE3HAYyHIOCTi 3 MOJANBIINM NEPEepaxyHKOM 3Ha-
4eHb KOe(DIIIE€HTIB, 10 3aTUIIIIKNCS, 1 IEPEBIPKOIO aIeKBATHOCTI MOJIENI.

[Ticns BUKITIOYEHHS HEBAaroMux KOE(]III€HTIB OIEP:KaHO OCTATOYHI
MOJIEI:

Y1 = 95148 + 1.5956x1 + 0.88267x> + 1.9777x3 + 0.5375x1x2 + 0.5375x1x3 +
0.5375x2x3 + 0.03226x7%;

V2 =0.45867 + 0.03528x1;

Y3 =5.2729 + 1.9797x1 — 0.13859x1%;

y4=233.6 + 2.009x1,

Jie ¥ — MPOTHO30BaH1 3HAYCHHS BUX1HO1 3MIHHOT 32 MOJIEIISIMU.

[TepeBipKy aleKBaTHOCTI OTPUMAHUX MATEMATHYHUX MOJEICH 3iii-
CHeHo 3a kpurepiem Dimepa (mabda. 6).

KHHAVVHOMOOY A
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m Tabnuys 6
-
: Bu3HaueHHsI a1eKBATHOCTI MO/ieJli eKCTIePUMEHTAJIbHUM JIaHUM
g Kputepii anexBaTHocTi i » ¥ V4
= Kpurepiit Ctolonenta tabuuanui, t. (5 %) 3.18 3.18 3.18 3.18
. T 0.48878 1.345-10°° 0.054348 1.194:10°°
= Kpurepiii dimepa po3paxyHKkoBHii, Fp. 0.15274 42031-10° | 0.016984 3.73-10°
S Kpurepiii dimepa tabmuaauii, 8.8868 8.7446 8.7446 8.7446
o Fr (fi, fo. p = 0.05) (7:3) (13;3) (13;3) (13;3)
g OCKi:TII:KI/I p03paxyHKqBi 3HAYEHHS KngTepim dimepa € MEHIIMMA 33
& ! 1X TaOnuyHi 3Ha4eHHs (3a piBHs 3HauymocTi 0.05), oxmeprkaHi Mojeni aje-
2 ! KBaTHO OINHUCYIOTh JOCIIDKYBAaHUU mporiec. Y mabn. 7 NPEACTaBICHO €KC-
< i TEpPUMEHTaJbHIi (V,) 1 pO3paxoBaHi (¥,) 3HAYCHHS 3MIHHUX 32 OTPUMaHUMHU
M  MaTeMaTHYHUMHU MOIEIAML
: Tabnuys 7
BinnoBinHicTh MoaeIell eKciepUMEHTAJIBLHUM JAHUM
Howmep . . . .
ey i 2! » W Vs 7 V4 Va
1 93.1 92.87 0.43 0.423 3.1 3.15 31.6 31.59
2 93.3 93.91 0.50 0.494 7.0 7.11 35.6 35.61
3 92.8 92.48 0.42 0.423 3.1 3.15 31.6 31.59
4 96.3 95.67 0.49 0.494 7.0 7.11 35.6 35.61
5 94.1 94.67 0.42 0.423 3.1 3.15 31.6 31.59
6 97.6 97.86 0.49 0.494 7.0 7.11 35.6 35.61
7 97.1 96.44 0.42 0.423 3.1 3.15 31.6 31.59
8 101.6 101.78 0.49 0.494 7.0 7.11 35.6 35.61
9 98.0 97.83 0.52 0.518 8.4 8.21 37.0 36.98
10 92.0 92.47 0.40 0.399 1.6 1.55 30.2 30.22
11 97.4 98.22 0.46 0.459 5.2 5.27 33.6 33.60
12 96.0 95.25 0.46 0.459 5.2 5.27 33.6 33.60
13 98.8 98.47 0.46 0.459 5.2 5.27 33.6 33.60
14 91.6 91.82 0.46 0.459 6.0 5.27 33.6 33.60
15 95.2 95.15 0.46 0.459 5.2 5.27 33.6 33.60

[TokazaHo mMOpiBHSHHS TapameTpiB (MOKa3HUKIB SKOCTi) OCH3HHIB,
II0 OTPUMaHi €KCIEPUMEHTAIBHUM IUIIXOM, Ta MPOTHO30BAHUX PE3YiIb-
TaTIiB 13 BUKOPUCTAHHSM HABEJICHUX BUIIIE MOJICIICH.

Ha puc. I npeacrasneno rpadidni BIATYKH JOCTIKYBAaHUX MapaMeT-
piB as dakTopiB X1 (BMICT OEH3MHY) Ta X2 (BMICT 0101300yTHJIOBOTO CIIUPTY)
B iHTEepBai + 2 KOIOBaHI OMMHUII PH (PiKCOBaHOMY 3Ha4YeHi x3 Ha piBHi 0.

3 puc. I 6—2 BUAHO, WO BMICT O€H301y, CIpKM Ta apOMaTHYHUX
BYTJICBOIHIB KOPEITIOE BUHATKOBO 3 BMICTOM OCH3HMHY B JIOCIIIDKYBaHUX CY-
MiIlax, OCKIJIbKM BUKOPUCTAHI A0JATKH (06101300yTUIOBUI CIIUPT T4 METHII-
TpeTOyTMIIOBUH e(ip) HE MICTIATh y CBOEMY CKJIaJi BKa3zaHHX croiyK. Boa-
HOYaC BIUIUB (PaKTOPIB HA TOKA3HHWK JAETOHAIIMHOI CTIMKOCTI (OKTaHOBE
YKCII0) IEMOHCTPYE JOCUTH CKIIAJIHY B3a€EMOJIIF0 MK HAMH.

Ha puc. la mokazano, mo 30UIbIIeHHS BMICTy 0101300yTHIIOBOTO
CHUPTY B JOCTKYyBaHIM KOMIIO3HUII TOCTaTHRO €(PEKTUBHO IIiIBHIIYE
JIETOHAIIHY CTIHKICTh MajauBa B Jiama3oHi Bia 93 no 96.
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6) 2)

Puc. 1. iarpamu BiATyKiB 1 paxTopiB x1 1 x2 ipu x3 = 0 3a mapaMmeTpamu:
@) OKTaHOBE YHCIIO; 6) BMICT O6eH3omy, % 00.;
8) BMICT CIpKH, MI/KT; 2) BMICT apOMaTHYHUX BYIJIEBOAHIB, %0 00.

Jls1 GUIBIIT TOBHOTO BUBYEHHS B3a€EMOJII AOCTIKYBAaHUX (DAKTOPIB
Ha TOKa3HMK JETOHAIIWHOI CTiiiKOCTI moOymoBaHO diarpamu rpadigHuX
BIATYKIB (PakTOpiB Xx2—x3 mpu (DiKCOBaHMX 3HAYEHHSAX (akTopa Xx; 3 (ik-
camiero Ha piBHAX —1, 0, +1 (puc. 2).

OTtpumani Mozieli BAKOPUCTAHO ISl MOIIYKY ONTHUMATbHOTO CKIady
BUCOKOOKTaHOBOTO OeH3uHy. [Ipy BH3HAYEHHI ONTUMAIBHOTO BMICTY KOMIIO-
HeHTiB BpaxoBaHo Bumoru JICTY 7687:2015, me nnsi BUCOKOOKTaHOBHX
OCH3MHIB OOMEKEHO BMICT apOMaTHYHUX BYIJIEBOJHIB — HE OUIBII SK
35 06. %, cipku — He Ounbm sk 10 Mr/kr, 6er3oiry — He O6ubm sik 1.0 006. %,
a OKTaHOBE YHCJIO B 3aJIEKHOCTI Bil Mapku OeH3uHy: A-92 (He MeHIIe HiX
92), A-95 (ue menmie Hix 95), A-98 (ne menmie Hix 98) [11; 12]. BepxHiit
piBeHb OakaHHWX 3HAYEHb OKTAHOBOTO YHMCJIA BCTAHOBJIEHO HA OJUHUIIIO
BUIIIMM 32 MiHIMaJbHHUH PIBEHb CTAHAAPTY, OCKUIBKHM BHIIUI PiBEHb O3HA-
YaTHUME HAJJIAIIKOBY JETOHAIIMHY CTIMKICTh. TakoX 3aIJIsl ITiBHUINEHHS
TOYHOCTI PO3paxyHKIB JUIsl mapamerpa "BMICT apOMAaTUYHUX BYTJIEBOJHIB"
BCTaHOBJICHO MiHIManbHUNA piBeHb 30 00. %, OCKUIbKM HIDKYMIA pPiBEHb
3 ypaxyBaHHSAM BMICTy O€H3MHIB Pi3HHX CHOCOOIB MPOMHUCIOBOTO OTPUMAHHS
B JIOCTIP)KYBaHUX CKJIa/IaX € HEJJOCSHKHHUM.
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Bumict 6i0i300yTHIIOBOTO CITHPTY, KOJ. OJ.

6)

Puc. 2. Jliarpamu BinrykiB Juis (akTopiB X2 1 X3 32 MTapaMeTpoM "OKTaHOBE YUCIIO"
npu (GiKCOBaHUX 3HAYCHHSX (akTopa x; Ha piBHI: a) 0; 6) —1; 6) +1

MeTto0M GaraTokpuTepiaibHOI ONTHMI3AIll MACUBY JaHUX 3a OTPUMa-
HUMH MaT€eMaTHYHUMH MOJIEJISIMU BIMOBITHO 70 3a/laHNX OaXaHWX 3HAYECHb
napaMmeTpiB 3a iX piBHO3Ha4HOI BaroMocTi (0.25) oTpuMaHO y KOJOBaHHUX
OJIMHUILIX 1 HaTypaJIbHUX BEJIMYMHAX 3HAYEHHS (PaKTOpIB, IO BIANOBIIAIOTH
ONITUMAJILHUM CKJIaJIaM BUCOKOOKTaHOBOTO OeH3uHY 3 0iomobaBkamu. [lapa-
METPH Ta PE3yJbTATH MONIYKY ONTUMAJIBLHOTO CKIIAy HaBelIeHO B maoi. §.

Tabnuys 8

ITapameTpu Ta pe3yJIbTaTH ONTHMI3alil CK/Ia/1iB BUCOKOOKTAHOBUX OCH3UHIB
i3 BUKOpHCTAHHAM 0i0100aBOK

OtpumaHi 3Ha49eHHS (HaKTOPIB
3anani OaxkaHi 3HAYCHHS B HaTYpaJIbHUX
Mapka rapameTpiB B KOLOBATIX OIMHHULLIX,
Gensry OHFHIEX mac. %o
W »n V3 Z X1 X2 X3 X1 X2 X3
A-92 | 92-93 0100_ 0-10 | 30-35|—-1.12 |+0.84 | -0.85 | 65.28 | 5.68 | 6.30
A-95 | 95-96 0100_ 0-10 | 30-35|-0.96 | +1.21 | +0.81| 66.24 | 6.42 | 9.62
A-98 | 98-99 0100_ 0-10 | 3035|047 |+1.20|+1.48 | 69.18 | 6.40 | 10.96
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3 ypaxyBaHHSM OJIEp)KaHUX PEe3YyJbTaTIB ONMTHUMI3aIliil JyIs (HaKTOpiB
X1, X2, X3, BU3HAUYEHO ONTHMAJbHI CKJIaJd BHCOKOOKTaHOBUX OCH3WHIB IS
Mapok A-92, A-95 ta A-98 (maba. 9).

Tabnuys 9
OnTumMasbHi CKJIaIH BUCOKOOKTAHOBUX 0€H3MHIB i3 BUKOPUCTAHHAM 0i0100aBOK

BMicT KOMIIOHEHTa 3aJIeXKHO BiJl MAPKU
Hazga xomrioneHTa BHCOKOOKTAHOBOI0 OeH3HHY, Mac. %

A-92 A-95 A-98
BemsuH karaniTHaHOTO prdopMiHTY 35.90 36.43 38.05
BeH3yH KaraTiTHIHOTO KPeKiHry 22.85 23.18 24.21
BeH3uH nmpsiMOriHHMI 6.53 6.62 6.92
bioizobymunosuti cnupm 5.68 6.42 6.40
Memunmpemo6ymunoguii epip 6.30 9.62 10.96
Paginar 6eH30JbHOTO BUPOOHHIITBA 12.51 9.75 7.40
ConbBeHT HadTOBHI 10.23 7.98 6.06
Yeboro 100.00 100.00 100.00

Crabimizyroun ¢daktop x1 (BMICT OCH3MHY) Ha ONTUMAIBHOMY DPiBHI
Ta 3aJaBIA OKaHWW PiBEHb BUXIJHUX 3MIHHHUX B Jiama30Hi iX TEXHOJO-
TYHUX 3HAY€Hb BiJl MIHIMyMY 10 MAaKCHMYMY, MOKHA OTPHMAaTH KOMIIPO-
MICHY AUISHKY BMICTY (akTopiB x2 i x3 (puc. 3) [13].
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6)

Puc. 3. KomnpowmicHa 0671aCTh ONTUMATIBHOTO CKJIay BUCOKOOKTAaHOBOTO
OCH3MHY 13 BUKOPHCTAaHHIM 010100aBOK MapKH:

a) A-92 nipu ¢ikcoBaHUX 3HAUECHHAX (akTopa x| Ha piBHI —1.12 (65.28 mac. %);

0) A-95 nipu pikcoBaHuX 3HaUEHHAX (akTopa x1 Ha piBHI —0.96 (66.24 mac. %);

6) A-98 nipu (pikcoBaHMX 3HaUEHH:X (hakTopa x1 Ha piBHI —0.47 (69.18 mac. %)
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(v

BAACTHBOCTEH TOBAPIB

Tak, sxmo BMicT O€H3WHY B KOMIO3uIlil A-92 cTabini3oBaHui Ha
BHU3HAUYEHOMY onTuMaibHOMy piBHI (—1.12 kox. ox.; 65.28 wmac. %), TO
OTpHMaHa KOMITPOMICHA JUITHKA (0ug. puc. 3a) nependadae BUTpATH 010i30-
OyTHIJIOBOTO CITUPTY Ta METHIITPETOYTUIOBOTO €dipy B ONTUMAIBHOMY pe-
xumi. [Ipu 1bOMY BEKTOp KepyBaHHsS CKJIAJIOM CYMIIIl pO3TalIOBAHUN
B TOYI 3 KoopauHaTtaMu: x2 = +0.84; x3 = —0.85, m0 B HATypaJbHUX BEJH-
YUHAX BIJMIOBIa€ BUTpAaTaM 3a3HAYEHUX KOMITOHEHTIB 5.68 i 6.3 mac. %
BIJIMOB1THO. AHAJIOTIYHUM CIIOCOOOM BH3HAUEHO KOMITPOMICHI JTUITHKU CKJIaTy
BHCOKOOKTAaHOBOTO O€H3MHY, IO BiamoBigae mapkam A-95 (dus. puc. 30)
1 A-98 (0us. puc. 38).

BucnoBku. OepxaHo ONTUMaIbHI CKIAQAN BUCOKOOKTAHOBHX OCH-
3UHIB PI3HUX MapoOK 13 BUKOPUCTaHHIM 0107100aBOK. Po3paxoBaHo BUTpaTu
0101300y THJIOBOTO CIIUPTY Ta METWITPETOYTHIIOBOTO €(pipy B CyMiII BUCO-
KOOKTaHOBOTO OeH3MHy 3 0iogoOaBKkaMu. BCTaHOBIEHO ONTHMAalbHY KOM-
MpOMICHY 00J1acTh JJIsl OTpUMaHHS OCH3MHIB 13 3aJaHUMHU TapamMeTpamu
3 MOXKJIMBICTIO PETYITFOBAHHS BMICTY 0107100aBOK Y JOCTIKYBAaHUX KOMITO3HUITISIX.
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Merezhko N., Tkachuk V., Komakha V. Optimization of the composition
of high-octane gasolines with bioadditives.

Background. The influence of the composition (gasoline of catalytic reforming,
hydrotreated catalytic cracking, raffinate of benzene production, petroleum solvent, straight-
run gasoline, bioisobutyl alcohol, methyl tert-butyl ether) on the performance properties
of gasoline was studied. Mathematical models of the "composition — properties” type have
been developed, which made it possible to optimize the ratio of the components of the
composition of high-othane gasoline and bioadditives.

The aim of the article is to optimize the composition to obtain high-octane gasoline
for spark ignition engines using bioadditives.

Materials and methods. Mathematical descriptions of the dependence of gasoline
properties on the content of components and their ratios were obtained by the method of
regression analysis of experimental data using the central composite rotatable plan. Mathe-
matical processing of the experimental results was performed using STAT-SENS software.

Results. The adequacy of the obtained mathematical models was checked accor-
ding to Fisher’s test. Since the calculated values of the Fisher test are smaller than their
tabular values (at a significance level of 0.05), the obtained models adequately describe the
studied process.

The obtained models were used to find the optimal composition of high-octane
gasoline. When determining the optimal content of components, it was taken into account
that the content of aromatic hydrocarbons in the gasoline composition should not exceed 35 vol.%,
Sulfur content — not more than 10 mg / kg, benzene content — not more than 1.0 vol.%, And
octane number — in the ranges corresponding to the brand of gasoline: A-92 (92-93), A-95
(95-96), A-98 (98-99). By the method of multicriteria optimization of the data array
according to the obtained mathematical models, the values of factors corresponding to the
optimal compositions of high-octane gasoline with bioadditives were obtained in coded
units and natural values.

Conclusion. The optimal compositions of high-octane gasolines of different brands
with the use of bioadditives were obtained. The consumption of bioisobutyl alcohol and
methyl tert-butyl ether in a mixture of high-octane gasoline with bioadditives is calculated.
The optimal compromise area for obtaining gasolines with specified parameters with the
possibility of regulating the content of bioadditives in the studied compositions is established.

Keywords: gasoline, bioadditives, mathematical modeling, octane number, bio-
isobutyl alcohol, methyl tert-butyl ether, optimal composition.
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$POPMYBAHHS PISHKO-MEXAHITYHHX
BAACTHBOCTEH ITIOAIMEP-MIHEPAABHOTI'O
IIOKPHUTTHA OASAA O3JOBAEHHS IIIKIP

Cmammsi npucesuena OOCTIONCEHHIO DI3UKO-MEXAHTYHUX GIACMUBOCEL NOTMeD-
MIHEPANbHO20 NOKPUMMSL OJis1 030001eH s WKIP 13 BUKOPUCMAHHAM MOOUDIKOBaAHUX OuUC-
nepciit MOHMMOPULOHIMY. BcmanosieHo nidsuyerns MoOyas eracmuyHoCmi, mMedici miy-
HOCMI Ma 3HUMNCEHHs NOKA3ZHUKA BUOO0BHCEHHS NONIMeD-MIHepaibHO20 NOKpUmms Ol
030001enHa wKip. Busgneno nocunenns eghexmy cmpykmypyeanus noiimepy ma niogu-
WeHHst (DI3UKO-MEXAHIYHUX 61aCMUBOCMEN NOMIMEP-MIHEPATbHO2O NOKPUMMS O/ WIKIpU
sHacaioox gopmysanns niisox 3a memnepamypu 60 C.

Knwouosi croea: moniMep, MOHTMOPHIOHIT, MOAUMIKAIis, MOKPUTTS, 03100-
JICHHS, WKipa, Qi3UKO-MeXaHiYHi BIaCTUBOCTI, TOKa3HUKH.

bonoapesa A., Moxpoycosa E. @opmuposanue huzuko-mexanuuecKkux ceoicme
HOTUMEP-MUHEPATIbLHO20 NOKPbIMUA 0718 omoeaku koxc. Cmamuvs nocesujena uccie-
008aHUIO (PUBUKO-MEXAHUYECKUX CBOUCME NOIUMED-MUHEPATIbHO2O NOKPbIMUsL OJiL Om-
O0eNIKU KOXMC C UCNONb308AHUEM MOOUDUYUPOBAHHBIX OUCHEPCUll MOHMMOPULTIOHUMA.
Yemanoegnenvl nosviwenue mMooyisi 21acmudHOCIuU, Npedena NPOYHOCHU U CHUJICEHUE NOKA-
3amens YOIUHEHUs NOAUMEP-MUHEPATLHO20 NOKPbIMUS 015 OMOeIKUu Koodic. Buisagnenul
yeunerue aghpexma cmpyKmypuposanus noaumMepa u nogvlulenue PU3UKo-mMexanuieckux
CBOUCME NOAUMEP-MUHEPATILHO20 NOKPLIMUs OJisl KOXC 8 pe3yabmame GopMuposanus
naeHok npu memnepamype 60 C.

Knwuesvle cnosa: noJimmMep, MOHTMOPUIIJIOHUT, MO)_'[I/I(l)I/IKaLII/IH, MOKpPBITHUEC,
OTACJKa, KOXKa, (1)I/I3I/IKO-M€X8.HI/I‘-ICCKI/IC CBOfICTBa, IIO0Ka3aTcJIn.

IlocTanoBka npodjemu. CyyacHUN acCOPTUMEHT HATypaJlbHUX HIKIp,
10 IIUPOKO BUKOPUCTOBYIOTH IS BUTOTOBJICHHS B3YTTS, OJIATY, rajaHTe-
peitHuX BUpPOOiB, MeOITiB, OOJIAMITYBAaHHS CAJIOHIB aBTOMOOUTIB Ta JIITAKiB,
dbopMyeThCsl 31 MIKIp 13 MOKPUBHUM 03700J7eHHSAM Ta BopcoBux [1; 2].
YacTka OCTaHHIX Yy 3arajlkHOMYy CBITOBOMY BHUITYCKYy He mepeBuinye 5—10 %.
OTxe, Bl 1HIII MWKipKU BUPOOISIOTH 13 TOKPUBHUM 03100I€HHAM. 3aJI€KHO
BiJl sikocTi numboBoi moBepxHi (JIIT) TexHomorismu mependadyeHo BUTO-
TOBJIEHHsI 1IKip 13 HatypansHOto JIIT (dactka 25-30 %), mokpuBHE 03/100-
JICHHS SIKUX 3]IIHCHIOIOTH HAHECEHHSIM TOHKOI 3aXMCHOI MOJIIMEPHOT TUTIBKH,
iHO/I1 Tpo30poi Ta 6e30apBHOI. 3a HasBHOCTI AedexTHOCTI JIII BUKOHYIOTH

© Amnna Bondapesa, Onena Moxpoycosa, 2020
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il yacTkoBe ab0 MOBHE NUTIPYBAHHS 1 MMOKPUBHE 037100JICHHS (DOPMYETHCS
gk OaraTomapoBe 3abapBiieHe TOKPUTTS. B ibomy pasi nepenbadyeHo BUTO-
ToBieHHs mKip 31 mryunoto JIII, gactka sikux craHoBuTh Maitke 60 %
3arajibHOTO BUITYCKY [1].

[ToxpuTTS, IKE HAHOCSTH JUIA 03400JIEHHS JIMIIBOBOI 200 1LTi(hOoBaHOT
MOBEPXHI HIKIPH Y BUTJISAAI TOKPUBHOI KOMITO3UIIi1, MICTUTh: TIOJIIMED, SKUN
dbopMye TOKPUBHY IUIIBKY; MITMEHT, SIKAW 3a0apBIIIO€ Y HEOOXITHUM KOJIIp
NOKPUBHY IUTIBKY; BOCKOBY €MYIIbCiIO, IIO HAJa€ MOKPHUTTIO OJIUCKY Ta
rizpodobHoCTi; TUIacTU(hIKaTOp A7 3HIKEHHS XOPCTKOCTI MOKPUBHOI
TUTIBKK 200 MIiABUINEHHS MOPO30CTIHKOCTI; aucrepratop abo emyabratop,
AK1 CTa01T13yI0Th TOKPUBHY KoMmmo3ulliro [2; 3]. Haii6inpma MacoBa 4acTka
B TIOKPHBHIN KOMIMO3UIIT HAIEKUTH nodiMepy (50—60 mac. 4.) Ta mirMeHT-
HOMYy KoHIeHTpaty (10—15 mac.d.), mo oOyMOBIO€ iXHE BHUpIIIATbHE
3HaYeHHS I (POpMYBaHHS SKICHOTO 037100 TFOBATBHOTO MOKPUTTS Ha IIKIpI.

[TomiMep BHKOPHCTOBYETHCS B TMOKPUBHUX KOMITO3MINISX SIK TUTIBKO-
YTBOPIOBAY JIJIsi CTBOPEHHS PIBHOMIPHOT'O 3aXUCHOTO IOKPUTTS Ha MOBEPXHI
IIKIpY 3a3BUYai MEBHOTO KOJbOPYy a0o0 BiATIHKY. OAHAK MiJl Yyac eKCIurya-
Tamil MKip, HAPUKIAJ, SK JeTajlell BepXy B3yTTsd, MeOmiB, OfsTy Ta iH.,
BiIOYBaIOThCS CYTTEBI (PI3UKO-MEXaHIYHI HABaHTAXXEHHsI, 0araTopa3oBi 3TUHA
Ta BUTMHH, CTUPAHHS B CyXHX Ta BOJOTHUX YMOBAaX, PO3TATYBAHHS TOILO.
Ocob6muBo 1151 TIpoOIeMaTHKa akTyalbHA Ui 0araToliapoBOTO 03100JCHHS
miKip 31 nuripoBanoi moBepxHero. Yepe3 1me HEOOXiTHUI piBEHB EKCILTya-
TalifHUX BIACTHBOCTEH MOKPUTTS HA IIKIPi 3aJI€KUTH BiJ (DI3UKO-MEXaHI4-
HUX Ta (PI3UKO-XIMIYHMX TOKA3HHMKIB CAMHUX MOKpUBHUX IUTIBOK [3]. Came
TOMY OJJHHAM i3 HamlpsMIB MiIBUIIEHHS SKOCTI MMOKPUTTS HA IIKIPi € 3aCTOCY-
BaHHS HOBHX €()EKTUBHUX MaTepiajliB — KOMIIOHEHTIB MIOKPUBHUX KOMITO3HITIH,
AK1 O JTO3BOJISUIM KOPUTYBATH Ta LUJIECIPSIMOBAaHO (opMyBaTH HEOOXITHUN
KOMIUTEKC (PI3MKO-MEXaHIYHUX MTOKA3HUKIB IOJIIMEPHOTO MOKPHUTTS Ha MIKIpi.

AHaJIi3 ocTaHHIX HocaiTKeHb i myoOuaikanii. Hapasi Bucokuii piBeHb
eKCIUTyaTaliifHUX BJIACTHUBOCTEW MOKPHUTTS HA IIKIPl PETYNIOETHCS BBEICH-
HSIM B TTOJIIMEPHY MATPHIIIO PI3HUX JOMOMIDKHUX PEYOBUH: MITMEHTHUX KOH-
[EHTPATiB, BOCKOBUX E€MYJBbCiH, €MylbraTopiB, IHCIIEPTaTopiB, CTaOLIi-
3aTOpiB TOIIO [2—6].

BuxopucTtanHs MIrMEHTHUX KOHIIGHTPATIB Yy CKJIa/li TOKPUBHUX KOM-
TIO3UIIIN HE TUTbKH 3a0e3redye HaJlaHHS HEOOX1THOTO KOJBOPY, aJie W CIIpHse
KOPUTYBaHHIO (hi3MKO-MEXaHIYHUX TMOKa3HUKIB MOKPUBHUX IUTIBOK 1 TOK-
PUTTS B LIIJIOMY. 3a3BUYai MITMEHTHI KOHIICHTPATU MICTITh MITMEHT, 3B’ S3Y-
BAIbHY PEYOBHHY a00 3aryIyBad, JUCIEPraTop, miacTu(ikaTtop, aHTUCETITHK
Ta po3unHHUK. Cepes 3B’ A3yBAJIbHUX PEUYOBUH Y CKJIAl MIrMEHTHUX KOH-
[IEHTPaTIB HAWMOIIMPEHIINM € Ka3eiH, sl TOJOBKEHHS TEPMiHIB 30epi-
TaHHA SIKOTO BUKOPHCTOBYIOTh aHTHCENTHUKH, 30Kpema i ¢popmanbaeria. o
TOTO 3K Ka3€iHOB1 MIrMEHTH MalOTh OOMEXEHY KOJILOPOBY ramy [2].

JIist BUKITFOYEHHS TaKUX MIrMEHTHUX KOHIIEHTPATIB 31 CKJIaAy OKPUB-
HHUX KOMITO3MIIN ICHYIOTh CIIOCOOM BHKOPWCTAaHHS PO3YMHIB OapBHUKIB [3],
asie iXHl MOraHa CyMiCHICTb i3 MOJIMEPHOIO OCHOBOIO Ta HECTIPOMOXKHICTb
3a0e3MeYnTH THTEHCUBHE 3a0apBIICHHsI MMOBEPXHI IIKIpH OOMEXKYE iX aKTHBHE
BIIPOBA/KEHHS y TOKPUBHOMY 0300JIEHH] IIKip, 0COOIMBO HUTi(HOBAHUX.
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Bigomi Takox cmocobu (opMyBaHHS MOKPHUBHUX KOMIIO3HUIIHN 13
BMICTOM €K30ToJlicaxapuaiB. BBeneHHs iX 10 CKJIaay MONIaKpUIOBUX Ta
NOJIypEeTaHOBUX TUTIBKOYTBOPIOBAYIB Pa3oM i3 OCHOBHHM CYJb(aTtoM Xpomy
Jla€ 3MOT'y CYTTEBO CTPYKTYPYBaTH HOJIMEpPHY IUTIBKY, HIABUIIUTH i Mill-
HICTb Ta 3MEHIIMTH BUIOBXKEHHS TMpH po3puBi [4]. Ane Take MOKPUTTS
€ TOCUTH TiIpo(iIbHUM, 1 TITPKA BBEJACHHS YMMAJIOl KUTBKOCTI OCHOBHOTO
cynb(hary XpomMy TOTIOMAarae MiABUIIATHA HOTO BOJOCTIUKICTh. J{J1s1 HamaHHs
HEOOX1HOTO KOJIbOPY MOJTIMEPHUM IUTIBKAM TaKOX 3alpOINIOHOBAHO BBEJCHHS
JI0 CKJIaJy TMOKPUBHOI MOJIIMEPHOI KOMIMO3UIIT CTPYKTYPYBaJbHOTO areHra
Ta aHIOHHUX OapBHUKIB [5; 6]. OgHAK 11€ NOKPUTTSA HE XapaKTepU3YETHCS
IHTEHCUBHICTIO Ta TIMOMHOI 3a0apBJICHHS 1 HE MOXe OyTH e(EeKTUBHO
BUKOPUCTAHO B TEXHOJIOTISAX 03/100JICHH IT1(OBAHUX IIIKIP.

[To3uTHBHMI CTPYKTYpYBaJIbHUIN BIUTMB HAa aKpUJIOBI MOJIMEPH Mae
BBEJICHHSI MiHEpaJIbHOI CKJ1ai0Boi [7—10]. Bimomo, o 3acTocyBanHs aucnepciit
MOHTMOPUJIOHITY B HATPI€BIM (OpMI YMOXKITUBITIOE 3a0€3MIEYUTH YTBOPEHHS J0-
JATKOBUX XIMIYHUX 3B’SI3KIB MK IMOBEPXHEBUMHU T1APOKCHIBHUMHU TPyHaMu
MiHepaTy Ta KapOOKCHIIbHIMU Tpynamu akpuiaty [10]. BeranoBneni B3aemo-
i 3a0e3mevyoTh 3MiHy (YHKIIOHAJIBHUX BIACTHBOCTEH momimepy [7-9] ta
00yMOBIIIOIOTh CTBOPEHHSI HAHOKOMIIO3UTIB JJIsi TIOKPUBHOT'O 03700JCHHS
mkip. OgHaK 3a3HaYeH] KOMIIO3UTH He 3a0e3nedyioTs 3adapooByBanns JII1
HIKipH, 110 BCE OJIHO MOTPeOye T0AaBaHHS MIrMEHTHOTO KOHIICHTPATY.

Y npomy AocIiKEHH] Tl 3a0€3MeueHHs BUCOKUX (DI3MKO-MEXaHiu-
HUX BJIACTUBOCTEW MOJIMEPHUX IUIIBOK Ta HaJaHHS IHTEHCUBHOTO KOJIOPY
HOKPHTTIO 3aIIPOIIOHOBAHO 3aCTOCYBAHHS 3a0apBICHHUX JHUCIIEPCIii MOHTMOPH-
JOoHITY. BukopucTaHHS MiHEpady MOHTMOPHIIOHITY BiIKPUBAa€ MOKIHUBOCTI
OTpUMaHHS JCIIeBUX 03700a0BaIbHUX MaTepiamiB [11], pi3HOTO KOJIBODY,
HACHYEHOT0 3a0apBIICHHS, 3 TOKPAIICHUMH TEXHOJOTIYHUMHU BIACTUBOCTSIMU
(TepMOCTIHMKICTB, €TaCTHYHICTh, XOPOIIa MOKPUBHA 31aTHICTH). CIIpOMOXK-
HICTb AUCIIEPCii MOHTMOPUJIOHITY 10 MOAU(DIKaIlii 1ae 3MOTy pPeryItoBaTH
BJIACTUBOCTI Ta OpMYBaTH MOKPHUTTS JJISI IIKIP PI3HOTO IIIBOBOTO TPHU3HA-
YeHHs. BBeeHHS B MOJIIMEPHY MaTpPHUII0 MOIU(pIKOBAaHUX JUCHEPCii MiHe-
paily COpHUsITHUME CTPYKTYPYBAaHHIO MOJIMEpYy Ta 3a0€3MeUuTh MOKpAIlEHHS
(bi3uKO-MeXaHIYHUX BIIACTHUBOCTEW MOKPUTTS, & TAKOXK YMOXKIJIMBUTH BHUKJIIO-
YeHHS 31 CKJIA/Ty TOKPUBHUX KOMITO3HIII Ka3eTHOBUX IMIrMEHTHUX KOHIICHTPATIB.

Memow pobomu € ROCHIKEHHS BIUIUBY 3a0apBieHUX MOIUQIKO-
BaHMX JWCTEPCIi MOHTMOPWIOHITY Ha (hi3MKO-MEXaHI4HI BJIACTHBOCTI IOJIi-
MEpHUX ILJTIBOK AJ1s1 (POpMYyBaHHS MOJIIMEP-MIHEPATILHOTO MOKPUTTS 3 BUCO-
KM PIBHEM CTIHKOCTI JIO €KCIUTyaTaIllii.

Y 1minoMmy, BHUHAWIEGHHS CY4YaCHUX MIAXOAIB IIOA0 3a0e3MeUeHHS
SAKOCTI HaTYpaJbHUX HIKIp 13 MOJiMep-MiHEpaIbHUM O3700JIEHHSIM € aKTy-
aIbHUM 3aBIaHHSIM.

Marepianu ta meroau. 00 'ekmom IOCIIDKEHHS € TOJIIMep-MiHe-
pajibHI TJIIBKK, OTPUMaH1 BHACIIIOK BBEJEHHS MOJINU(IKOBAHUX TUCIIEPCIH
MOHTMOPHJIOHITY JI0 MOJIIMEPHOI CKJIaJI0BOI 03100JIIOBAIBHOTO MOKPUTTS
HIKIpH.
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IIpeomem nocmimpkeHHs — (i3UKO-MEXaHIuHI BIACTUBOCTI IMOJIIMEp-MiHe-
paATbHUX TUTIBOK ¥ 037001F0BAIBHOTO TTOKPUTTS HIKIPH.

Jlist 1i€l poOOTH AK MONMIMEPHY CKJIAJ0BY HMOKPUBHUX KOMIO3HIIIH
BUKOPUCTAHO aKPHUJIOBHUH MOJIMEp, K MIHEpaJbHY OCHOBY — 3a0apBJicHi
MoaudikoBaHi aucnepcii MOHTMOpHIOHITY YopHoro (MMTu) ta TemHo-
3eneHoro (MMT3) konbopiB.

SAx akpwioBuii moJiiMep (IJIIBKOYTBOPIOBAY) 3aCTOCOBAHO CITIBIIOJII-
MepHY akpuioBy emynbeito MBM-3 (TVY 6-01-196-89) — Bogny nucnepcito
CIIBIIOJIIMEPY MeETaKpwiary, OyTHJIAKpWJIaTy 1 METaKpUJIOBOI KHUCIOTH
B KutbkocTi 3.0 % macu MmoHOMepiB [12]. MonekyispHa CTpyKTypa CITiBIIO-
JiMepy 00yYMOBITIOE JOCTATHIO €JIaCTUYHICTh Ta MIIHICTh TOJIMEPY B HEOO-
XITHOMY JUISl TIOKPUTTS HA IIKipl TeMIIepaTypHOMY iHTepBaii. EMymbcist xapak-
TEPU3YETHCS BUCOKOIO MOJIEKYJISIPHOIO MAacolo, 110 00yMOBIIIOE HEOOXIAHY
JUTS TIOKPHUTTS TUTIBKOYTBOPIOBANBHY 31aTHICTh. Cyxuit 3amumox MBM-3 —
38.5 %, pH —4.35.

3 MeTOI0 OTpHMaHHA 3a0apBiIeHHX MOAM(DIKOBAHUX JHUCIIEPCii MOHT-
MOPHJIOHITY BUKOpUCTaHO OeHTOHITOBI MMHU — Al203-4S102-2H>0-nH>0
(I'OCT 28177—89, HamykiBcbke poaoBulle, Yepkacbka 00JacTh, YKpaiHa).
benToHITOBA IMIMHA — MJIACTUYHA Maca CBITJI0-0€KeBOro KOJIbOpY, A00pe uc-
nepryerbest y Boai. OCHOBHHI MiHepall — MOHTMOPHIIOHIT, BMICT — 85 + 3 %.
Benuunna o6minHOT eMHOCTI — 72 Mr-ekB/100 r ruHM. [Ipu 3aMiHi HOHO-
OMIHHOTO KOMIUIEKCY Ha WOH HATpil0 Ja€ CcTabUIbHI Yy Yaci cycrneHs3ii.
Bomnoricts — 27 £+ 3 %.

Jns moaudikaiii MOHTMOPHIJIOHITY 3aCTOCOBAaHO PEYOBHHH, IO
3aTHI AUCTIEPTYBAaTH MiHEpajbHI YaCTUHKU B CYCIIEH3ISIX Ta CTBOPIOBATH
aHIOHHI CTPYKTYPOBaH1 i arperaTUBHO CTIHKI CHCTEMH. 3 METOI XIMIYHOTO
JUCTIEPTYBAaHHSI BOJHOI JUCTIEPCii MOHTMOPHIIOHITY BUKOPHCTAHO KapOOHAT
Hatpito — Na2CO; (TOCT 5100—85), mopoiiok abo rpanyiiu 6110ro KoJbopy,
TITPOCKOMIYHUN, BOJHI PO3YMHH SIKOTO MAIOTh CHJIBHO JIY)KHY PEaKIito,
BMICT aKTUBHOI peuoBUHHU 98.5-100.0 %.

3au1s epe3apsKeHHsT YaCTHHOK HaTpiii-MoaudikoBaHoi qucnepcii
MOHTMOPUJIOHITY 3acTocOoBaHO OCHOBHHUH CynbdaT xpoMy — Cra(SO4)s(OH)s-2n,
(TY 645PK56041730A0-001-2001, Ka3zaxcraHn, AKTIOOIHCBKHIA 3aBOJT XPO-
MOBHX CIOJIYK), MOPOIIOK 3€JIEHOTO KOJbOpY, 100pe pO3UMHHMIA Yy BO/I,
BMICT okcuay xpomy (III) — 25.6 %, cyxuii 3anuimiok — 89.49 % [13].

Ha noBepxH1 MO3UTUBHO 3aps/IKEHUX YaCTUHOK XpOM-MOU(piKoBa-
HUX JHUCIIEPCIi MOHTMOPUJIOHITY JUIS aACOPOLIHHOTO HICTNICHHS] BUKOPHUC-
TaHO aHiOHHI OapBHUKY [ 14]. AHioHHI 6GapBHUKH, 00 a300apBHUKHU, — aHIOH-
Huit yopauit (TY-6-14-767) Ta anionHuit TeMHo-3enenuii (TY-6-14-589) —
IIe MOHO-, JIi- YA TPHUA30CIONYKH IUKIIYHOI Oy/lOBU 3 aKTUBHUMU TiJIpO-
KCWJIBHMMH, aMIHHUMH, HITpO- Ta cynbdorpynamu. Mojekyna OapBHHKA
BMIIIIY€E OJTHY YM JIeKiJIbKa a30rpyn —N=N—, 110 3B’s3yI0Th /Ba a00 OinbIiIe
apoMmatnyHi pagukann. OOpaHi a300apBHUKH BUKOPUCTOBYIOTH JJIS PIIUH-
Horo (apOyBaHHsS HIKipsHOTO HamiBpabpukaty [2; 12], cTBopeHe HHUMU
3a0apBIICHHS Ma€ BHUCOKY CTIMKICTh JI0 CBITJIa Ta MOKpUX 00poOok. More-
KyJIsIpHA Maca aHIOHHOTO YOPHOTO — 859, aHIOHHOTO TEMHO-3€JIEHOTO — 863.
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3abapsiieHi MoaudikoBaHl AUCTIEPCii MOHTMOPUIIOHITY OTPUMYBaIH
MOCITITOBHOIO OOPOOKOIO0 BOAHUX JUCTIEPCIi MOHTMOPHIIOHITY KOHIIEHTpA-
miero 100 /1 kapOOHATOM HATPil0, OCHOBHHUM CYJIb(aTOM XpOMY Ta aHIOH-
HuMHU OapBHUKamu. Butpatu kapOoHary Hatpito cTaHoBWIM 6 % Macu
MOHTMOPHWJIOHITY, OCHOBHOTO cynbdaty xpomy — 10 % Cr.03 macu minHe-
paity, BUTpaTH aHIOHHHUX OapBHUKIB — y CIiBBinHOMmEHH] 1:1 BiAMOBIAHO 10
MiIHEpaJbHOI CKJIaI0BOI.

[ToxpuBHI MOJTIMEPHO-MiHEPATBHI KOMITO3UIIi] TOTYBaJIX 3 JIOTIOMO-
TOI0 TOCTIIOBHOTO BBEJIEHHS B EMHICTH 3a0apBIEHOTO MOM(iKOBAHOTO
MOHTMOPHJIOHITY, BOCKOBOi €MYJIbCii, BOJU W MICHIS PETEIBHOTO TepeMi-
IIYBaHHS JI0JaBaJId aKPUJIOBY eMYJbCito mojiiMepy 20-mpOoieHTHOI KOHIIEHT-
pamii Ta pemTy Boau 10 poO0doi ryCTHHH NMOKpHUBHOI Kommo3umii 1.050—
1.060 r/cm>.

JlocnipKyBaHi MOJIMEPHI TUIIBKA 3 PI3HUM BMICTOM 3a0apBJICHOTO
MO I(IKOBAHOTO MOHTMOPWIIOHITY (hOpMyBasid B Te(hJIOHOBHX KIOBETaX 3a
ctangapTHor Metonukoro [15] 3rimno 3 T'OCT 14243-78. 3anexHo Bif
BHUMOT €KCIIEPUMEHTY TUTIBKM OTPUMYBAJIM BUCYIIIYBAHHSIM 3a TeMIlepaTypu
20, 40 Ta 60 °C npotsrom 48, 24 ta 10 ro BiAMOBIAHO.

di3uKo-MeXaHI4HI JOCTIKEHHS OJEP’KaHUX MOJIIMEPHO-MiHEepah-
HUX TUTIBOK MPOBOJMIN HAa PO3pUBHIN MamuHl PMYVY-5 3a mBuUaKkocTi HUXK-
HBOTO 3aTckava 50 MM/XB 3a MeToanKoro [16]. [TokasHrKaMu TOCIIKEHB
noJiMep-MiHepaIbHUX IUIIBOK CIYTyBaJd YMOBHHM MOJIYJb €IaCTHYHOCTI
npu 100- Ta 300-mporieHTHOMY BUIOBXKEHHI 3a Temrepatypu 20 °C, mexa
MIIIHOCTI, BIJIHOCHE BHJOBXXEHHS TIPU pO3puBi. BMICT BOJOBUMHUBHHX
CHOJYK Ta HaOyXaHHS JOCIIKYyBaHUX IDTIBOK y Boai mpotsarom 0.5; 1.0;
1.5; 2.0 Ta 24.0 roj BU3HaYaIM 32 METOIMKOIO [16].

PesyabTaTu qociaigxenHsi. BBeaeHHs 10 ckiiaay nojaiMepHOi MaTpHIli
3a0apBieHNX MOAM(DIKOBAHMX TUCTEPCIi MOHTMOPWJIOHITY A (GopMy-
BaHHS TMOJIIMEP-MIHEPAIIbHUX MOKPUBHUX KOMIIO3UIIIM 34aTHE IIecpsi-
MOBAHO KOPHTYBAaTH SKICTb 03700JF0BaJbHOTO MOKPUTTSA Ha IKipi. MiHe-
pajbHI YaCTHHKH 3a0apBIeHUX MOJU(IKOBAHUX JUCTIEPCii MOHTMOPHIIOHITY,
MalO4M BHCOKY COpOIIiiiHY MOBEPXHIO Ta OOMIHHY €MHICTh, MOXYTh aJCOP-
OyBaTH Ha CBOill MOBEPXHI I B3aEMOJISITH 3 AKTUBHUMHU TPyNaMH HE TUIbKU
OapBHHKA, SIKHI BUKOPUCTAHO U1 MOAN(DIKYBaHHS MiHEpaJIbHOI TucHepcii,
asie ¥ 3 MOTIMEpHIUMH aKpUIOBUMU eMyibeismu [ 10].

JlociKeHHs BIUTUBY 3a0apBlieHUX MOIU(IKOBAHUX JAMCIIEPCI MOHT-
MOPHJIOHITY Ha (I3MKO-MEXaHI4HI BIACTUBOCTI MOJIMEPHUX aKPHUJIOBHUX
MaTpulls (puc. ) BKa3ye Ha CTPYKTYypHI W €JIaCTHYHI 3MiHM NOKa3HUKIB
MOJIMEPHUX ILUTIBOK 32 YMOB PI3HOTO CTYIEHSI HABAHTAKEHHSI Ta BUJIOBXKEHHS.

Pesynbratu gocnikeHb AEeMOHCTPYIOTh, 110 BBEACHHS B MOJIMEPHY
MaTpHIIo nuctepcii MoaTMopuionity MMTu Ta MMT3 cripusie 3pocTanHio
MIITHOCTI (G) MOJIMEPHUX TUTIBOK, MAaKCUMAJIbHUM PIBEHb SKO1 JOCSTAETHCS
npu Butparax 1.5-2.0 % MOHTMOPWIJIOHITY BiJ] CYXOTO 3JIMIIKY MOJIMEpPY
(muB. puc. la, 18). Beenenus mucnepcii MMTu ta MMT3 36inbmrye B 3.5
paza MOIyJb €JaCTHYHOCTI IIIBOK, MPO IO CBIIYaTh MOKAa3HUKU MIITHOCTI
ok mipu 100 % BunoBxenus (auB. kpusa 1, puc. la, 18).
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Puc. 1. 3miHa $i3UKO-MEXaHIYHUX BIACTUBOCTEH MOJIMEPHUX TUTIBOK BHACIIIOK
JoJlaBaHHs Aucrepciii MoHTMopuiioHity MMTu (a, 6) ta MMT3 (s, 2)
npu BunoBxkenHi 100 % — 7, 300 % — 2 ta po3pusi — 3

Joicepeno: moOynoBaHO aBTOPAaMU 3a pPe3yIbTaTaMH BIACHUX JTOCIIIKEHb.

JInist 3a3HaYeHUX BUTPAT PiBEHb MIIHOCTI MPH PO3pUBi (AMB. KpuBa 3,
puc. la, 18) B pa3i 3acrocyBanns pucnepcii MMTu 30imbpmryeThest 10 piBHS
1.6 Mlla, a B pasi BukopuctanHss MMT3 — no 1.7 MIla. SIx mopiBHATH
3 MMOKa3HUKaMU MIITHOCTI HaTuBHOI mojiMepHoi twiiBku (0.54 Mlla), BHaci-
nok Moaudikamii momimepy aucnepciimu MMTu ta MMT3 Braethes
JocArTy ii 3MilnHeHHs Maibke B 3 pasu. CyTTeBe 3pOCTaHHS MOKA3HMKIB
MEX1 MIITHOCT1 TIPHM PO3PUBI TOJIIMEPHUX IUTIBOK (AUB. KpuBa 3, puc. la, 16)
NOB’s3aHe 3 KOH(OPMAaLIHHUM 3MIMHEHHSIM CTPYKTYPH IOJIMEpYy dYepes
YTBOPEHHS MIIIHUX KOMITAKTHHX 3IIMBOK 32 YYacTIO aKTUBHUX (YHKIIIO-
HAJIBHUX TPYN MOTIMepy Ta a300apBHUKIB y CKJIaJi 3a0apBICHNUX TUCIIEPCii
MOHTMOPWIOHITY. TakoX BBEJACHHS HAHOYACTHHOK [17] MOHTMOPHUIIOHITY
B ckiani MMTu ta MMT3 3 XapakTepHOI BHCOKOPO3BHHEHOKO COPOITii-
HOIO TIOBEPXHEIO MIHEPAIBHUX YaCTHUHOK crpusie (Hi3uyHiN aacopOIii moJi-
Mepy Ta BIAMOBIAHIN cTab1mi3arii HOTO CTPYKTYpPH.
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[Toganpiie 301TBIIEHHS BUTPAT MOHTMOPHWJIOHITY B TOJIMEPHIH
MaTpuill moHaz 2.5 % Jaemnio 3HUXKYye piBEHb MIIHOCTI MOJIMEPHUX ITUTIBOK.
VYHacniok BBEICHHS IOCHTh BEIHKOI KUIBKOCTI aacOpOLIMHUX IIEHTPIB
MOHTMOPHJIOHITY BiIOYBA€ThCA OLIbINE CTPYKTYPYBaHHs TOJIMEpY, IO
NPHU3BOANTH JI0 3HMKEHHS HOTO TUTIBKOYTBOPIOBAJILHOI 3JAaTHOCTI uepe3
3HaYHHUI BMICT YaCTUHOK MiHEpaITy MK TIOJTIMEPHUMH JIAHITFO)KKaMH.

BBenennst B mosiMepHy Mmatpuiro aucnepcii MMTu ta MMT3
Crpusie KOPUTYBAHHIO BIJTHOCHOTO BUJIOBXKEHHS TUTIBOK (&) (muB. puc. 10, 12).
CtpykTypyBaHHS MOJIMEPHOI MAaTpHUIll MOHTMOPHUJIOHITOM 13 BHUTPATOIO
2.0-3.0 % mposBISIETHCS Y 3HMKEHHI MOKa3HUKA BiIHOCHOTO BUIOBIKEHHS
1o piBHs 1100-1200 %. ¥V pasi 3actocyBanHs nucrepcii MMT3 B mexax
0.25-1.5 % wmacu mnosiMepy croocrtepiraerbcsi HezHauHe, Ha 3.0-3.5 %,
HiIBUIIICHHS €aCTHYHOCTI ¥ BIMOBITHE BUIOBXKEHHS MMOJIMEPHUX ILTiBOK.
[Momaneme 36inpmennas Burpat aucrnepcii MMT3 go piBast 2.0 % mpusBo-
JWThH 10 3HWKeHHS Ha 11.5 % moka3HuKa BIIHOCHOTO BUIOBXKEHHS ITOJIIMEp-
MiHepaJdbHUX IUTIBOK (IUB. puc. I2). 3a ymoBu Bukopuctanas MMTu xa-
PaKTEPHUM € TIOCTYIIOBE 3HIKEHHS BIJTHOCHOTO BHUIOBXKCHHS BXKE TpHU
BuTparax Buie 0.5 % macu nonimepy (auB. puc. 16). MakcumanbHe 3HU-
YKEHHSI BIJHOCHOTO BUAOBXKEHHs A0 piBHA 1180-1200 % xapakTepHO mpu
Butpatax MMTu B mexax 1.5-3.0 % cyxoro 3amumky nomimepy. Taki
3MiHU (I3UKO-MEXaHIYHUX BJIACTUBOCTEH TOJIMEpP-MIHEPAJbHUX IUTIBOK
€ TIO3UTUBHUMHU Y (OpMyBaHHI TMOKPHUTTS HA TOBEPXHI IIKIPH 3 BUCOKOIO
CTIMKICTIO 0 €KCITyaTalliiHIX HaBaHTa)XeHb, CTUPAHHS Ta OaraTopazoBUX
3ruHiB. HagmipHO BUCOKHI piBeHb BHIOBXKEHHS M 3HA4HA TATYYICTh TOJMTi-
MEPHHX IUTIBOK MOXYTh HETaTHBHO TO3HAYMTUCS HA SKOCTI 03100JIEHHS
JHMIFOBOI TIOBEPXHI IIKIp 4Yepe3 XapakTepHi BIIMIHHOCTI y MOBEMIHIN 0
(GI13UKO-MEXaHIYHUX HABaHTAXKEHb TOJIMEPHOI MATpHIl Ta KOJIAT€HOBOT
cTpykTypH [2; 3; 5].

[MopanbmmmMy TOCTIIKEHHSIMH BCTAHOBJIEHO, 1110 BHACIIZAOK 3aCTOCY-
BaHHS MiJBUILEHUX TEMIIEpaTyp BiI0OyBA€TbCs MOCUIICHHS €PEKTy CTPYK-
TypyBaHHS MOJIMEPHUX TUIIBOK 1 TEHJEHIIIT 1010 3MiH (hi3UKO-MEXaHIUHUX
BJIACTUBOCTEN MOCUITIOIOTHCA (puc. 2).

PesynbraTté gociimkeHb BIUIMBY TeMIieparypu (OpMYBaHHS IIOJi-
MEpPHO-MiHEpaJbHUX IUTIBOK BKa3yIOTh Ha 3POCTaHHS MIITHOCTI OCTaHHIX
micos iX BUTpuMyBaHHS 3a Temneparypu 40 ta 60 °C.

VY pasi BBeICHHS B MOJIMEPHY MaTPHUIIO AUCTIEPCii MOHTMOPHIIOHITY
MMTu (auB. puc. 2a) BinOyBa€eThCs 3pOCTaHHS MEX1 MIIIHOCTI TIOJIIMEPHUX
IUTIBOK B cepenHboMy Ha 24 % micis BUTPUMYBAaHHS ITUTIBOK Y TEM-
nepatypaomMy pexxkumi 40 °C, a micyst o0poOku 3a Temmepatypu 60 °C mexa
MIITHOCTI 3a3HAYE€HHX IUTIBOK 3pocTae B cepemHboMy Ha 40 % mportu
MOKA3HUKIB HATUBHOTO TIOJIIMEPY.
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Puc. 2. 3mina $i3uko-MexaHIYHUX BIACTHBOCTEH MOJTIMEP-MIHEPATBHUX TUTIBOK
3a pI3HUX TEMIEPATYPHUX PEKUMIB POPMYBaHHS

IDicepeno: mobynoBaHO aBTOpaMH 3a pe3ysibTaTaMy BJIACHUX JOCHIIKEHb.

[Ilomo momiMepHUX IUTIBOK, AKI OTpPHMaHi BBEIEHHSIM JaUCHEpCii
MOHTMOPWIOHITY MMT3 (auB. puc. 2g), miciisi BATPUMYBAHHS 32 TeMIIepa-
Typu 40 °C TOKa3HUKH MIIIHOCTI Maibke HE 3MIHIOIOTHCS, HE3aJIeKHO
HaBiTh BiJl 3MIHM BUTpAT MiHEpaNy Yy CKJIaJi MOJiMEp-MiHEpaJIbHOI KOM-
no3utiii. OMHAaK BHACHIIIOK BUTPUMYBAHHS TUTIBOK 3a Temrepatypu 60 °C
MeXa MIIHOCTI IUTIBOK 3pocTtae B cepenHbomy Ha 40 %, aHanoriuHo
iiBKaM i3 BukopuctaHnHsiM MMTu. Bogrodac makcumansHuid ehekT Temrie-
paTypHOTO BIUIUBY Ha CTPYKTYPYBAaHHS IOJIMEp-MiHEPAIbHUX IUTIBOK
(nuB. puc. 26) xapaktepHuil y pasi Butpat MMT3 B mexax 1.0-2.0 % wmine-
paity BiJl CyXOro 3aJHIIKy HOJiMepy.

BiamoBigHOo 10 aHAMi3y pe3ysbTaTiB JOCIIHKEHb BHIOBXKEHHS ITOJi-
Mep-MiHepaJbHHUX IUTIBOK (IUB. puc. 20, 22) BUSBICHO, IO iX (OPMYyBaHHS
3a temmneparypu 40 °C ta 60 °C crnpusie 3HIKEHHIO TATYYOCTI Ta 3MEHIIICH-
HIO PiBHS BUJIOBKEHHS. Y pa3i BBEICHHA B MOJIMEPHY MAaTPHIIO TUCTEpCii
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MOHTMOPWIOHITY K MMTu (auB. puc. 26), Tak 1 MMT3 (nuB. puc. 22)
CTIOCTEPITaeThCsl 3MEHIICHHS BUIOBKEHHS TMOJTIMEPHUX IUTIBOK IO PiBHSA
1000 %, mo Ha 10 % HUX4Ye 32 MOKA3HUK BUJIOBXKEHHS TUTIBOK, c(hopmo-
BaHMX 3a Temneparypu 20 °C.

3a3HaueHi MOCITiPKEHHS BKa3yIOTh Ha TMO3UTHBHHUU BIUIMB TEMIIC-
parypu 10 60 °C ¢dhopMyBaHHS TUTIBOK LIOJ0 MOCHIEHHS €(pEeKTy CTPYKTY-
pYyBaHHS TOJIMEPHOI MAaTPHIIi 3a TOTIOMOTO0 BBEICHHS AUCIIEPCiii MOHTMO-
PWIOHITY Ta MiABHUINEHHS (I3UKO-MEXaHIYHUX BIIACTUBOCTEH IOIIMEp-
MiHepaJIbHUX TUTIBOK, a HaJalli i MOKPUTTS HA MIKIpi.

Jlist OIiHKK CTIMKOCTI B3aeMojii MiHepaidbHUX maucnepcii MMTu
ta MMT3 13 mojiMepoM JIOCHII)KyBalu piBeHb HaOyXaHHS TOJIMEPHHX
IUTIBOK 1 BMICT BOJOBUMHUBHHX CIOJYK. Y mabauyi MPEICTaBICHO 3MIHY
NOKAa3HUKIB HaOyXaHHs IUTIBOK Yy Yaci Ta BMICT BUMHBHHX PEUOBHH IIiCIIS
24 roauH 00pOOKH.

Tabauys
IToxa3nuku HaOyXaHHS NMOJiMepP-MiHepAJIbLHUX IIIBOK
Butpatu Habyxanns, % BumusHi
Marepian | MOHTMOpH- 0.5 1.0 L.5 2.0 24.0 | peuoBUHY,
JIOHITY* TOJT TOJT o rojn roJt %
0.25 6.7 14.7 18.7 29.3 62.7 0.0
0.5 13.8 19.1 29.3 37.9 76.6 0.0
0.75 14.1 24.7 29.8 44.8 78.0 1.3
MMTu 1.0 15.3 26.1 30.0 47.5 82.5 2.1
1.5 16.2 28.0 38.0 49.3 104.0 4.1
2.0 18.1 35.6 56.7 58.5 123.3 9.3
3.0 21.6 39.2 573 59.5 136.5 12.2
0.25 2.9 4.8 11.8 20.6 52.9 0.0
0.5 5.7 9.8 14.5 24.2 61.4 0.0
0.75 10.3 19.6 26.6 29.7 70.3 1.5
MMT3 1.0 14.9 21.3 27.3 30.8 72.8 2.6
1.5 15.1 24.3 28.4 32.1 85.4 3.2
2.0 16.8 28.8 32.5 35.6 101.3 3.7
3.0 17.8 21.9 33.1 36.9 123.3 6.8

* ButpaTi MOHTMOPUJIOHITY B ckiaai MMTu ta MMT3 Bix Macu Cyxoro 3ajiiKy
oJIiMepy.

Hocepeno: 3BeeHO aBTOPaMH 32 Pe3yJIbTaTaMU BIACHUX OCTIIKECHb.

HaGyxanns maiBok 3a 2 roa He mepeBuiye 59.5 % nns MMTu ta
36.9 % s MMT3, a micns 24 rox piBeHb HaOyXaHHsS y BCIX BHIAJKax
3pocTae TpUOIU3HO BABIYI, IO BKazye Ha TiAPO(UIBHICTh IUTIBOK. BwmicT
BUMUBHHX PEYOBHH y MOJIMEPHUX IUTIBKAaX, OTPUMAHUX 13 BUKOPUCTAHHIM
MMTu tTa MMT3 na piBHi 0.25-3.0 % Bix Macu nojimepy, He MepeBUlLye
12.6 % nnst MMTu ta 6.8 % nns MMT3, 110 cBiTUUTh MpO MIITHUHN 3B’ SI30K
noJiiMepy 3 MoJau(IKOBAHOK JUCIIEPCIEI0 MIHEpaly Ta Ja€ 3MOTY CIIPOTHO-
3yBaTH JOCTATHIO CTIHKICTh MTOKPUTTS Ha MIKIP1 10 CTUPAHHS.
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Y misioMy, BBeAeHHs MiHepanbHUX guctepcii MMTu ta MMT3
(muB. puc. 1, puc. 2) 1o akpuwiIoBoi eMyinbCii maBuIlye (Pi3uKO-MexXaHiuHI
BJIACTHBOCTI MOJIMEPHHUX IUTIBOK BHACIIOK iX CTPYKTYPYBaHHS, IO € pe-
3yabTaToM (i3uyHOi1 afcopOIlii Ta WMOBIPHUX XIMIYHMX B3a€MOIINA MIK
AKTUBHUMH IIEHTpaMH MiHepaidy Ta (PyHKIIOHAIBHUMH TPyIaMH a300apB-
HUKIB 1 momimepy (muB. mabauyro). Burpatu MMTu ta MMT3 Ha piBHi
1.5-2.0 % (B mepepaxyHKy Ha Macy MOHTMOPWJIOHITY BiJi Mach CyXOTo
3QIIMIIKY TIOJIMEPYy) € ONTUMAIbHUMHU JUISI CTBOPEHHS MOJIIMEPHO-MiHe-
pambHOi KOMIO3MII ¥ BHCOKOSIKICHOTO MOKPHUTTS Ha IIKipi, CTIMKOTO 10
eKCIUTyaTalifHUX HaBaHTaXXEHb.

BucHoBku. BcTaHoBiieHO, 10 BBEJIEHHS 10 aKpUJIOBOIO ILTIBKO-
yTBOpIOBa4a 3a0apBiIeHUX MOJU(IKOBAHUX AMCIEPCIH MOHTMOPUIIOHITY
CIIpHUsi€ MABUIICHHIO (DI3UKO-MEXaHIYHUX BJIACTUBOCTEH MOJIMEPHUX ILTi-
BOK. MaKkCcUMaJIbHUI PiBE€Hb MIIHOCTI IJIIBOK JOCATAETHCS MPU BHUTpPATAX
1.5-2.0 % MOHTMOpWJIOHITY BiJf CyXOro 3aJHIIKy MOJiMepy, MO0 Mif-
TBEPKEHO 3POCTAHHAM BTPHUYl MOJYJS €TAaCTUYHOCTI Ta MEXI MIIHOCTI
noJiiMep-MiHEpaIbHUX IUIIBOK, a TakoX 3HIWKEHHAM Ha 11.5 % BumoB-
YKEHHS TIPU PO3PHUBI.

I[Nokazano, 110 3aBAIKH (HOPMYBAHHIO MOJTIMEP-MIHEPATEHOTO TTOKPHUTTS
3a Temnepatypu 60 °C BimOyBaeTbesi MOCHIEHHS €(EeKTy CTPYKTYpPYBaHHS
noJiMepy, o MiATBEpKeHO miaBuIeHHSM Ha 40 % MeXi MIIIHOCTI TUTIBOK
1 3HKeHHSIM Ha 10 % 1X BUIOBXKEHHS TIPH PO3PHBI.

dopmyBaHHS (PI3UKO-MEXaHIYHUX BIACTUBOCTEN MOJiMEp-MiHEpasb-
HUX IUTIBOK JJIs1 O300JICHHS MIKIp OOYMOBJIEHO HMOBIPHHMH XiMIYHHUMHU
B3AaEMOJIISIMM MDK AaKTHBHHUMH HEHTpaMH MiHepaly Ta (YHKUIIOHATbHUMH
rpynaMy a300apBHUKIB 1 TIOMIMEPY, IO OMOCEPEAKOBAHO JOBEACHO pPIBHEM
BMICTY BOJIOBUMUBHUX PEUOBHH.
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Bondarieva A., Mokrousova O. Formation of physico-mechanical properties
of polymer-mineral coating for leather finishing.

Background. It is proposed to use coloured modified dispersions of montmo-
rillonite to ensure high physical and mechanical properties of polymer films and to give
intense colour to the leather finish coating. The introduction of modified mineral dis-
persions into the polymer matrix allows the polymer to be structured and provides impro-
ved physical and mechanical properties of the leather coating.

The aim of article is to study the influence of coloured modified dispersions
of montmorillonite on the physical and mechanical properties of polymer films in order
to form polymer-mineral coating with a high level of resistance before usage.

Materials and methods. Acrylic polymer and coloured modified montmorillonite
dispersions were used for the study. The physical and mechanical properties of the
obtained polymer-mineral films were evaluated by the indices of the conditional modulus
of elasticity, tensile strength, relative elongation at break points, swelling and content
of water-bearing substances.
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Results. The introduction of coloured modified dispersions of montmorillonite
to the polymer corrects the quality of the leather finish coating. The study of the effect
of coloured modified dispersions of montmorillonite on the physical and mechanical
properties of polymer acrylic matrices indicates the structural and elastic changes of the
polymer film indices at different loads and elongations. The effect of structuring of poly-
mer films and changes in physical and mechanical properties are amplified at higher
temperatures of the coating formation.

Conclusion. It was found that the introduction of coloured modified dispersions of
montmorillonite into the acrylic film-forming agent contributes to the enhancement of the
physical and mechanical properties of polymer films. The maximum level of film strength is
achieved when 1.5-2.0 % of montmorillonite is lost from weight of polymer. It is shown that
the structuring of the polymer is enhanced by the formation of the polymer-mineral coating at
a temperature of 60 °C. The formation of physical and mechanical properties of polymer-
mineral films for leather coating is caused by chemical interactions between the active centres
of the mineral and the functional groups of azo dyes and polymer.

Keywords: polymer, montmorillonite, modification, coating, finish, leather,
physical and mechanical properties, indices.
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FORMATION OF QUALITY
OF MILK ANALOGUE
FROM GREEK FENUGREEK SEEDS

The impact of heat treatment on the chemical composition of fenugreek seeds
is analyzed. Tests of its amino acid composition and the content of mono- and disac-
charides show that the Maillard reaction does not result in essential changes in the taste
and aromatic properties of the raw material. It is found that heat treatment changes the
fatty acid composition of the seeds, with reducing the quantity of linoleic acid which
enzymatic oxidation forms the compound I-octen-3-ol that may cause the mushroom-
specific smell of the seeds.

Keywords: plant-based milk analogues, fatty acid composition, drink, quality,
amino acid composition taste, smell, consumer, Maillard reaction.

Momyska IO., Kowenvuuk A. @opmuposanue Kavecmea ananoza MoaoKka u3
CEMAH NAXNCUMHUKA 2peyecK020. [Ipoananuzuposano eausiHue mepmuieckol 0opabomxu
HA XUMUYECKULl COCMA8 CeMSAH NANCUMHUKA epedecko2o. Hcciedosanusimu amMuHOKUC-
JIOMHO20 COCMABA CeMSH NANCUMHUKA 2PEeUecKo20 U COCMABA MOHO- U OUCAXAPUOO8 YCMa-
HOGJIEHO, Ymo npomekanue peakyuu Maisapa cyuecmeenHo He eusiem HA U3MEHEHUe 6KY-
COBLIX U APOMAMUHECKUX CEOUCME CbIPbsi. YCMAHOBIEHO, YMO HOCAEe MEPMUYECKOU
00pabomKu NPoOUCXo0Um UMEHEHUE IHCUPHOKUCTOMHO20 COCMABA CEMSIH, 8 YACMHOCU
VMEHbUEHUE TUHONCE0U KUCIOMbL, 6 Pe3yibmame (HepMeHMamueHo20 OKUCIeHUSL KOMOPOU
obpazyemcsi coedunenue I-okmen-3-o1, umo, 6eposimuo, u 00ycio8IU8aem Gopmupo-
samue 2PUOHO20 3aNaxa CeMsiH.

Knwouegvle cnoga: aHaaorm MONOKa pacTUTENBHOTO NMPOUCXOXKACHUS, JKUPHO-
KUCJIOTHBII COCTaB, HAIIMTOK, IOTPEOUTENILCKUE CBOMCTBA, KUPHbIE KUCIIOTHI, BKYC, 3allax,
notpeburens, peakuus Maiisipa.
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Background. The consumer choice of food products is subject to
many factors of which critical ones are taste and flavor. But these indicators
are largely dependent on type and quality of the raw material used in making
a food product, and its treatment methods. It is especially important in the
production of plant-based milk analogues from a certain type of vegetable
raw material, which organoleptic properties may limit the consumption of
a finished product.

Thus, drinks made of soya have a specific smell of beans, resulting
from the activity of the lipoxeginase enzyme. In the soya beans, aldehydes and
ketones are formed, such as hexanal, hexane, ethyl vinyl ketone, which give
the products made of soya beans specific herbaceous smacks and smells [1].
The almond bitterness is caused by the content of amygdalin glycoside. Also,
there are some plants containing groups of substances such as saponines and
tanines, which cause a bitter astringent aftertaste and a specific smack [2].
Today there exist many methods designed to suppress or weaken the feeling
of unpleasant taste or smell in food products. Their choice is conditional on a
substance that causes bitterness, herbaceous smell, etc.

It should be noted that the demand for plant-based milk analogues
tends to grow, which raises the need in searching for new types of raw
materials. Considering chemical composition, easiness of cultivation methods,
availability of a home-grown raw material and affordable price, plant-based
milk analogues can be effectively produced using fenugreek seeds that also
contain a number of substances giving it a specific taste and smell. We
believe that of all the factors with impact on the finished product quality,
an important one is investigating the impact of heat treatment on change
in the chemical composition of fenugreek and, eventually, its taste and smell.

Analysis of recent research and publications. The impact of fatty
acid compositions of products on the formation of their consumer properties
of lipids is highlighted in Grimble R. [3]. The impact of fatty acid com-
position of lipids on the formation of consumer properties of products
is highlighted in Grimble R. [3]. Investigations of the amino acid and fatty
acid composition of fenugreek seeds are shown in Al-Jasass F. M., Moneim
A.E. S., Beyzi E., Rahman M. M., Feyzi S. et al. [4-10]. But mechanisms
behind the impact of selected factors (heat treatment in particular) on the
amino acid and fatty acid composition of fenugreek seeds and the resulting
impact on organoleptic indicators of fenugreek seeds have been out of the
research focus.

The aim of work is to test the impact of heat treatment on the che-
mical composition of fenugreek seeds.

Materials and methods. The research subject is fenugreek seeds of
domestic origin, harvested in the year of 2019. The varietal purity is 99 %.

The mass share of mono- and disaccharides of fenugreek seeds
is determined by the method of highly effective liquid chromatography, the
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mass share of the amino acid composition is determined by liquid-column
ion exchange chromatography [11] using the automatic analyzer of amino
acids AAA 400 manufactured by "Ingos — Laboratory Instruments" (Czech
Republic), and the fatty acid composition was determined by the method of
gas chromatography, on the chromatograph HRGC 5300 (Italy) [12].

The computations were conducted for the dry substance of the pro-
duct, i. e. with account for the evaporated liquid.

Results. Fenugreek seeds contain large quantities of terpenoids that
cause its slightly bitter taste. Although terpenoids have some useful pro-
perties, their content complicates technologically the consumption of seeds
either as constituents of food products or separately. There are various
methods to reduce a bitter taste of a vegetable raw material, but most of
them are intended to remove the substances that cause a product’s smack.
However, many of these substances, terpenoids in particular, have biolo-
gical effects important for the human body. They stimulate the appetite and
the function of gastrointestinal tract, and have anti-microbe effects [13].
Therefore, as their total exclusion may have negative consequences for the
chemical composition of finished products, other ways for suppressing
bitter tastes should be sought for. According to literary sources, most often
the bitterness in beans, soya in particular, is suppressed by use of high
temperatures [ 14—17]. As mentioned above, it was decided to subject fenu-
greek seeds to heat treatment (15 minutes long frying at the temperature
of 180°C) with constant stirring. Five minutes later, a persistent mushroom
flavor was felt, which increased before by the time of ending heat treat-
ment. Also, the bitter taste was found to be enhanced, whereas for other
beans its reduction was observed. Considering the analysis of the chemical
composition of the seeds, i. e. large quantities of proteins and carbohyd-
rates, it was assumed that heat treatment of the product could probably
result in the formation of melanoidins as chemical reaction products.
However, as the color was nearly unchanged, it can be assumed that the
quantity of produced melanoidins was insignificant, i. e. they could not
have an essential impact on the seeds taste. To obtain reliable evidence for
the conditions of the Maillard reaction, we tested the amino acid
composition of fenugreek seeds (Table 1) and the fractional composition of
carbohydrates before and after frying.

18 amino acids were identified in the seeds, with the largest shares
of glutamic acid, aspartic acid, arginine, leucine and lysine. The above given
data show that the frying of fenugreek seeds resulted in a slight decrease
of amino acid concentration (the loss of arginine made 12.1 %; lysine —
11.9 %), which allows us to suggest the reaction of melanoidins formation.
The slightly increased quantity of ammonia (from 0.23 to 0.24 g/100 g
of product) also confirms the occurrence of such reaction.
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The amino acid composition of fenugreek seeds
before and after heat treatment

Concentration, g/100 g of product
Amino acid before | after
heat treatment

Aspartic acid 3.19 2.84
Threonine 0.93 0.84
Serin 1.26 1.18
Glutamic acid 4.65 4.02
Proline 1.18 1.03
Glycine 1.28 1.20
Alanine 1.13 1.03
Cystine 0.19 0.14
Valine 0.95 0.83
Methionine 0.19 0.12
Isoleucine 1.30 1.13
Leucine 1.87 1.75
Tyrosine 0.93 0.74
Phenylalanine 1.19 1.01
Histidine 0.74 0.65
Lysine 1.93 1.70
Arginine 2.90 2.55
Tryptophan 0.39 0.27

We believe that the enhanced bitter taste of the seeds after heat
treatment can be attributed to the changing amino acid composition of fe-
nugreek seeds. It is known that arginine has the explicitly bitter taste,
whereas amino acids methionine, histidine and lysine contribute in the
formation of bitter aftertaste in food products [18]. The reduced quantity
of amino acids after heat treatment may indicate that the products of their
decay were peptides having bitter taste. There are many bitter peptides
containing N-terminal cyclized glutamic acid. Also, it is known that aspar-
tic acid and proline have sweet aftertaste and, in combination with glu-
tamine acid, cause a pleasant taste of food products [19]. It should be noted
that the overall quantity of these amino acids essentially reduced in time
of frying, in contrast to the amino acids with a bitter aftertaste.

Results of testing mono- and disaccharides for the mass share are
given in Table 2.

Table 2

The carbohydrate composition of fenugreek seeds
before and after heat treatment

Concentration, g/100 g of product

Carbohydrate before | after
heat treatment
Sucrose 0.021 0.016
Glucose 0.049 0.045
Galactose 0.038 0.035

It was found that fenugreek seeds contained sucrose, glucose, and ga-
lactose involved in the Maillard reaction, with an insignificant reduction in
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their quantity after heat treatment. However, as these sugars have weak acti-
vity, it can be assumed that the Maillard reaction cannot cause essential
change in the taste and flavor properties of the raw material. An insignificant
change in the fenugreek seeds color can be attributed to the content of galac-
tose in it, which is a hexose with highest ability to form brown pigments.

It is worth to be assumed that change in the product flavor and taste is cau-
sed, by far and large, by the fatty acid composition of the seeds and its change
in time of heating. The produced chromatograms are presented in Figure 1.
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a) Before heat treatment b) After heat treatment
Figure 1. The fatty acid composition of fenugreek seeds before and after heat treatment

The above given data demonstrate changes of the peaks No 6, 11, 13,

16 upwards, and changes of peaks No 12, 14, 17 downwards. The fatty acid
composition of fenugreek seeds is shown in Table 3.

Table 3

The fatty acid composition of fenugreek seeds before and after heat treatment

Concentration, g/100g of product
Fatty acid before | after
heat treatment

Lauric 0.070 0.065
Lauroleic 0.017 —
Myristine 0.491 0.752
Myristolein 0.068 0.154
Pentadecane 0.113 0.117
Nerve 0.035 0.067
Palmitic 9.823 11.368
Palmitoleic 0.602 0.207
Margarine 0.487 0.498
Heptadecene 0.262 0.384
Stearin 4215 4.078
Elaidin 17.651 17.790
Oleic 0.354 0.467
Linolelaidine 43.343 41.517
Linoleic 1.579 0.830
Arachinic 1.255 0.851
v-linolenic 18.643 19.951
o-linolenic 0.073 —
Geneukosan 0.064 —
Behenic 0.469 0.410
Digomo-y-linolenic 0.092 —
Arachidonic 0.293 0.494
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The results of testing show that fenugreek seeds contain 22 fatty acids,
which are mostly saturated fatty acids. It should be noted, however, that their
quantity is insignificantly higher than the one of mono- and polyunsaturated
fatty acids. Monounsaturated fatty acids include lauroleic, myristolein, nerve
(omega-9), palmitoleic, heptadecene, elaidin (omega-9), oleic (omega-9)
acids. They largest share of them is with elaidin acid (17.7 % of the total
mass of all the fatty acids). Polyunsaturated fatty acids include linolelaidine,
linoleic, y-linolenic, a-linolenic, digomo-y-linolenic and arachidonic acids,
with the prevalence of linolelaidine (43.3 %) and y-linolenic (18.6 %) acids.
Of the saturated acids, the following ones were found: lauric, myristine,
pentadecane, palmitic, margarine, stearin, arachinic, geneukosan, behenic,
with larger shares of palmitic (9.8 %) and stearin (4.2 %) acids. In overall,
the content of polyunsaturated fatty acids is nearly twice higher in fenugreek
seeds than the content of monounsaturated and saturated ones.

Heat treatment results in the increased content of the following acids:
myristine, myristolein, pentadecane, nerve, palmitic, margarine, heptadecene,
elaidin, oleic, y-linolenic and arachidonic acid. A relatively higher quantitative
increase was found only for palmitic (from 9.8 to 11.4 %) and y-linolenic
(from 18.6 to 20.0 %) acid. Yet, some of the fatty acids could not be identified
after heating, namely: lauroleic, a-linolenic, geneukosan and digomo-y-lino-
lenic acid. Most part of them is monounsaturated, thus confirming that heat
treatment of the seeds prior to making products thereof is not advisable.

It is known that heat treatment leads to the formation of free fatty
acids and secondary products of oxidation, which may cause the increasing
content of some fatty acids. It should be assumed that the increased content
of palmitic acid may result from the interaction of synthetase (palmityl syn-
thetase) contained in higher fatty acids with glucose; the quantity of y-linol-
enic acid changed due to the interaction of linoleic and a-linolenic acids [19].
As regards the changed taste and aromatic properties of fenugreek seeds
(the occurrence of the mushroom flavor and the enhanced better taste), this
may be caused by the enzyme oxidation processes provoked by tempe-
rature. It is known that most part of the fatty acids have no specific taste or
smell, but their oxidation can result in the formation of aromatic substances
that have effects for organoleptic properties of a finished product or raw
material. According to data from literary sources, the mushroom smell is cau-
sed by the organic compound 1-octen-3-ol formed in the process of oxide-
tion decay of linoleic acid under the impact of hydroperoxide lipases [20].

Conclusion. Fenugreek seeds contain the substances giving it bitter
taste. Technical means often used to reduce the bitterness in beans did not
demonstrate the expected results, as the bitterness became even more persis-
tent. It was found, however, that the temperature effect made seeds change
their smell that became mushroom-specific.

It is revealed that the reaction of melanoid formation could not have
essential effects for the taste and flavor of the seeds.

The assumption that the changed the amino acid composition after
heat treatment of the seeds has effects for their organoleptic properties could
be confirmed. 22 fatty acids were identified, with the prevalence of elaidin,
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linolelaidine, y-linolenic, palmitic and stearin acids. The quantity of poly-
unsaturated fatty acids exceeds the content of monounsaturated and satu-
rated one by 1.7 times. Heat treatment changed the fatty acid composition
by increasing the quantities of palmitic and y-linolenic acids. The reduced
quantity of linoleic acid resulted from its oxidation processes due to the
effect of hydroperoxide lipases and the formation of the compound 1-octen-
3-ol that might cause the mushroom-specific smell of the product.

Further research is expected to focus on finding ways to produce
milk analogues from fenugreek seeds without its heat treatment (frying) and
other methods for suppressing specific smell and taste.
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Momyska 10., Kowenvnuxk A. @opmyeanns akocmi ananoza mMoi0Ka 3 HACiHHA

RANCUMHUKA 2PEeUbKO2O0.

IHocTanoBka nmpodsjemu. Ha BuOip criokuBadviB BIUIMBA€E 0arato YHMHHHKIB, OJ-

HUMH 3 BUPIMIATEHUAX € CMAK Ta apoOMaT Xap4doBHUX MPOIYKTiB. Lli MOKa3HUKH, CBOEIO Uep-
rolo, MEPEeBAXHO 3ajieXaTb BiJg BUAY 1 SIKOCTI CHPOBHHM Ta CIOCOOIB il OOpOOKH.
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Oco0nHBO I1e aKTyaabHO JJI1 BUPOOHMIITBA aHAJIOTIB MOJIOKA POCIMHHOTO TOXOKECHHS
3 MIEBHOTO BHUJY POCIMHHOI CHPOBHMHH, OPTaHOJETITUYHI BIACTUBOCTI SIKOT MOXKYTh 0OMe-
JKATA BXXKUBAaHHS TOTOBOTO MPOAYKTY. HWHI JDOMUTBHMM JUIsi BHPOOHWIITBA AaHAJIOTIB
MOJIOKA POCIWHHOTO TOXOJDKCHHS € BHKOPHCTAHHS HACIHHSA MaXXKUTHUKA TPEIBKOTrO.
Came ToOMy aKTyaJbHUM € JTOCIIKEHHS BIUTUBY TEPMIUHOI OOPOOKH Ha 3MiHHM XiMI9HOTO
CKJIaJly HACIHHS Ma)XUTHUKA IPEIHKOTO Ta (OPMYBAHHS HOTO cMaKy i 3amaxy.

Mema pobomu — MOCIITUTH BILUTUB TEPMiYyHOI OOpOOKH Ha XIMIYHHMIA CKIIaj Ha-
CIHHS TOKUTHUKA TPEIBKOTO.

Marepiaau Ta Metoau. [IpeaMeT TOCTIKCHHS — HACIHHS NANCUMHUKA 2pelb-
K020 BITYM3HAHOTO OX0MkeHHs Bpoxkaro 2019 p. CoproBa unctota cTaHOBUTH 99 %.

MacoBy 4acTKy MOHO- Ta JHMCaxapuAiB HACIHHSA MaXKUTHHKA TPEIBKOTO BU3HA-
YEHO METOJIOM BHCOKOE(EKTHBHOI piAMHHOI XpoMarorpadii, aMiHOKHCIOTHOTO CKJIamy —
PIIUHHO-KOJIOHKOBOIO HOHOOOMIHHOIO XpoMartorpadiero i3 BUKOPUCTAHHSIM aBTOMAaTHY-
HOTO aHaji3aTopa aMmiHOKUCIOT AAA 400 BupoOHmuTBa Gipmu "Ingos — Laboratory
Instruments” (Yexis), )KHPHOKUCIIOTHHIA CKJIaJ — METOZOM ra3oBoi xpomaTtorpadii Ha
xpomarorpadi HRGC 5300 (Itamnis).

Po3paxyHKku TpOBOAMIM Ha CyXy pPEUYOBHHY TPOAYKTY, TOOTO 3 ypaxyBaHHIM
BUTIAPOBYBAHHS BOJIOTH.

PesysabTaTu pociaigxkeHHs. BuszHaueHo, 10 BIUTUB TeMIIEpPaTypu OOYMOBIIOE
NIEBHI 3MiHM 3aMaxy HaCiHHsA, 30KpeMa MPOAYKT HaOyBae BUPAKEHOTO TPHOHOTO BiATIHKY.

BcranoBieHo, 10 MpOTiKaHHS Peakilii MEJIAaHOIIMHOYTBOPEHHSI HE MOTJIO CYTTEBO
BIUTMHYTH Ha CMakK 1 apoMaT HaCiHHS.

Y HaciHHI i1eHTH(}IKOBaHO 22 KUPHI KUCIIOTH, 3 IKHX IIEPEBAKAIOTH CJIaiIMHOBA,
JHOJENAITNHOBA, TAMMAa-JIIHOJICHOBA, MaJbMITHHOBA Ta CTEApUHOBA. 3MIHU B YKHPHO-
KHCJIOTHOMY CKJIaJIi MTiCJIsl TEIUIOBOi 00pOOKH AEMOHCTPYIOTH 301IbIICHHS MajdbMiTHHOBOI
Ta TaMMa-JIIHOJICHOBOI KHCJIOT. BimOyiiocs 3MEHIIEHHS JIIHOJIEBOI KHUCIIOTH, IO TOB’S-
3aHO 3 MPOIlecaMy ii OKUCHEHHS TiJ| JI€I0 TiIPONEPOKCHIHMX JIiNa3 Ta YTBOPEHHSI CIOYKU
1-okten-3-o1.

BucnoBku. JlocaiDKeHHIMH aMiHOKHCIIOTHOTO CKJIAay HACIHHA TMa)XUTHUKA
TPEIbKOTO Ta CKIIaAy MOHO- Ta JTUCaXapHIiB BU3HAYUCHO, IO MPOTIKAaHHA peakiii Maiispa
CYTTEBO HE BIUIMBA€E Ha 3MiHM CMaKOBHX 1 apOMATUYHHX BJIACTUBOCTEH CHPOBHHH.

[IpurymeHns, Mo 3MiHH Y JKAPHOKHCIOTHOMY CKJIal MICISA TEPMIYHOI 0O0pOOKH
HACIHHS BIUIMBAIOTh HAa HOrO OPraHOJICIITHYHI IMOKA3HUKH, IATBEPHKEHO. [neHTrdikoBaHo
22 xupHi KucnoTe. KinbKicTh MONMIHEHACHYCHUX JKHUPHHUX KUCIIOT TMEPEBaXKa€ BMICT MOHO-
HEHACHYEHUX 1 HacmdyeHuX y 1.7 pa3a. 3MCHIICHHS JIHOJICBOI KHUCIOTH TIOB’s13aHE 3 TIPOIIe-
caM¥ 11 OKUCHEHHS ITiJ] €10 TiPOTICPOKCHIHIX JIIa3 Ta YTBOPSHHS CITOMYKH 1-OKTeH-3-071.

Knwouoesi cnosa: aHasoru MojoKa pOCIMHHOTO MOXOKEHHS, >KUPHOKUCIOTHUMI
CKJIQJI, Hamii, SKiCTh, aMiHOKUCJIOTHHH CKJIaJI, CMaK, 3amax, CII0KHUBay, peakilis Matisipa.
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KABOBHH HAIIIA 31 3HUXEHHUM
IMOKA3HHUKOM I'AIKEMIYHOCTI

Jlocniosceno OoyinbHicmv 3aCMOCYBAHHS NOAICNUPMIE MUNY MATbIMUMONLY Md
i30ManbMumony 8 mexHooz2ii WeUOKOPOIYUHHUX KABOBUX HANOI6. 3amiHa yyKpy Ha Noi-
cnupmu 0ae 3Mo2y CMeopumu Haniti, IKUtl 3a AKICmio 8i0N08ioae HOPMAMUBHIU OOKYMEH-
mayii npu NOJNWEHHI CIMPYKIMYPHO-MEXAHIYHUX eracmueocmell. /losedero, wo po3pobieHi
HANnoi’ Maromv 3HUNCEH) eHepeemuuHy YIHHICMb, A NOKA3HUK 2HIKeMIYHOCMI — MEeHUWUL
y 2.5 pasa, Hidc y Ka808020 HANOIO 3 YYKPOM.

Knwovyoei crnoea: KaBoBHM Hamid, 130MaIbTUTON, MAIBTUTON, IIOKA3HUK
TIIKEMIYHOCTI.

Pybanxa E., Tepneuxaa B. Kodgpeiinvtii nanumoxk co cHud ceHHbIM nOKa3a-
menem enukemuunocmu. Vccineoosana yenecooopasHocmy NpuMeHeHus NOIUCIUPINOG
MUNA MAIbMUmMona U u30Maibmumoind 8 mexHoai02uu 66iCmpopacmeopuMslx Kogeunvix
Hanumko8. 3amena caxapa NOAUCNUPMAMU Odem B03MONCHOCHb CO30amb HANUMOK,
KOMOpYlil N0 KAYeCmay coOmeemcmsyen HOPpMAamueHou OOKYMEeHMAayuy npu yayuuenuu
CMPYKMYPHO-MEXAHUUECKUX c8olicme. JJokazano, umo pazpabomanmvie HANUMKU UMeOm
CHUDICEHHYIO DHEP2emU4ecKyio YeHHOCHb, a NOKA3amenb eIUKeMU4HoCcmuy MeHblie 6 2.5 pasa,
yem y KogheliHo20 HanumKa ¢ caxapom.

Knwwuwosi crnosa: KO(I)CﬁHblﬁ HAIIMTOK, U30MAJIbTUTOJI, MAJIbTHTOJI, IIOKa3aTCJIb
TITIMKCMHUYHOCTH.

IMocranoBka npo6aemu. [Ipobrema nmommpeHHsT HAAJTUIITKOBOT Baru
Ta OXKHPIHHA 3a octaHHI 40 PoKiB 301IbIIMIACS HACTUIBKH, IO MPHOIU3IHO
TPETHUHA HACEJICHHS Y CBITI Hapa3l HAICKUTH N0 ITi€l kareropii. OxupiHHs
HEraTUBHO BIUTMBA€ Maibke Ha Bcl ¢izionoriudi (yHKIli opraHizamy Ta
€ CYTTEBOIO 3arp03010 JUIsl 310pOB’s HaceneHHs [ 1, c. 6].

Bimomo, mo BaxknuBuil (pakTop BIUIMBY HAa Macy Tijla JIOAWHA —
BYTJICBOJIOBMICHI MPOAYKTH 3 BUCOKUM TMOKa3HUKOM TJIIKEMIYHOCTI, TOOTO
BJIACTUBICTIO TIiIBUIIYBaTH PiBeHb IJIIOKO3M B KpoBi [3, c. 846]. Ixa, sxa
MIBUJIKO TEPETPABIIOETHCS, 3aCBOIOETHCS 00 METa0OI3YETHCS B TITIOKO3Y,
Ma€ BHCOKHUH TIIKeMIYHHM 1HAEKC [2, c. 2]. Came TOMy MiJl Yac KOHTPOJIO
MacH Tija JIFOAUHI HEOOXiTHO JOTPUMYBATHUCS HE JIUIIE HU3BKOKAJIOPIHHOT
JIE€TH, alle i HU3bKOIIIKEMIYHOI.

© Kamepuna Pybanka, Bima Tepaeuvka, 2020

gILMAYOdI XHAdO0OhdVX

ILOOME BEHHAWXYIIVOOY



AJOCAIAXKEHHSA AKOCTI
XAPYOBHX IIPOAYKTIB

ISSN 1998-2666. Toeapu i pUHKY. 2020. Ne2

KaBa — onuH 13 HallBaKITUBIIMIUX TOBApIB SK JIsl BUPOOHUKIB, TOOTO
KpaiH 3 TPOIYHUM 1 CyOTpOMYHUM KJIIMAaTOM, JIe¢ BOHA € OCHOBHUM CLIbCHKO-
rOCTIOJIAPCHKUM €KCIOPTHUM MPOAYKTOM, TaK 1 Ui MIANPUEMCTB 13 Tepe-
poOKM 3epeH, sKI 3ae0uTbmoro po3ramoBaHi B €Bpomi U IliBHIUHIN
Awmepuiri, e KaBy 00CMaKyI0Th, 3MIIITYIOTh Ta YNakoByiOTh [4, c. 330]. He
BUHATKOM € 1 Halla KpaiHa, OCKUIbKM NMEepepoOKOI0 KaBOBHMX 3€PEH 3aii-
MaeThes moHa 60 BITYM3HSIHUX MAMPUEMCTB [S].

Haii6Ginpmuii BiACOTOK BUPOOHMIITBA KaBOBOI MPOMYKIII MpHUTIaIae
Ha IIBUIKOPO3YMHHI KaBOB1 HAmoi 4yepe3 IXHI0 HU3BbKY LIHY Ta 3pY4YHICTh
y BUKOpUCTaHHI [6, c¢. 635]. BapTto 3a3HaumTH, 1m0 Taki HAmoi MICTATh
y CBOEMY CKJIaJll BEJIMKY KUIBKICTh LIYKPY, IIO COPUYUHSIE OXKHUPIHHA, SIKE
€ BCECBITHBOIO MPOOIIEMOI0. 30UIBINICHHS KUILKOCTI HEaTIMEHTapHUX XBOPOO,
a TAaKOXK OXHPIHHS, 3MYIIYE BIPOBAPKYBATH y BUPOOHUIITBO HAMOI 31 3HU-
KEHUMH EHEPTreTHYHOIO IIIHHICTIO Ta MOKAa3HUKOM riikemiunocTi. Came
TOMY po3poOKa HAmoiB MOBCAKIEHHOTO CIIOXHBAHHS, SIK-OT KaBOBHX, IS
npoUTAKTHKH 0)KUPIHHS € MPIOPUTETHUM HAMIPSIMOM y BCbOMY CBITI.

3 METOI0 HaJlaHHS COJIOJKOCTI TOTOBUM IPOAYKTaM Ta 3HIKCHHS
iXHBOI KaJIOPIMHOCTI Yy BUPOOHUIITBI HAIOIB, KOHAUTEPCHKUX, XI1000y109-
HUX BUPOOIB, (apMalleBTUIHUX TOBAPIB BUKOPUCTOBYIOTH HE JIUIIE TPAIH-
[ifiHI IIYKpO3aMiHHMKH THITYy (GPYKTO3H, KYKYPYIA3SHUX Ta TIIIOKO3HHX
CHOIIIB, ajie i momionu: copOiT, MaHiT, KCWIIT (YCi MOHOCaXapuaHi COUPTH),
130MaJIbTUTOJ, JTAKTUT 1 MAIBTUTON (IUCaXapHIHI CIIUPTH).

AHaJIi3 OCTaHHIX J0C/iIxKeHb i myOaikaunii. [HTepec 10 CTBOpEHHS
camMe KaBOBHX HAIoOiB 31 3HI)KEHUM BMICTOM BYTJIEBOZIB MPOSIBISLTN BYEHI
pi3HuX KpaiHn. Tak, 3 METOI0 3HIDKEHHS COJOJKOCTI HAamoiB i3 KaBH
BUKOPUCTOBYIOTh PO3YHMHHI Xap4yoBi BoJIOKHA [7, ¢. 36], rmioko3y [8, c. 16],
cymene nucts creii [9, c. 11], mykop apyroi kpucramizamii IIyKpOBOTO
oypsixy [7, c. 35], mopomok Tomurambypa [10, c. 13] Tomo, ane BupoOHU-
goro mMacmraly 1i po3pobku He HaOynmu. Ha Hamry gymKy, 11e 00yMOBJIEHO
3HIKEHHSIM CMAaKOBHX BJIACTUBOCTEN Ta CTPYKTYPHO-MEXaHIYHUX TOKa3HH-
KiB TOTOBOTO HAmolo. A BHUKOPHCTAaHHS CaMe€ MOJICIHPTIB y TEXHOJOTI1
KaBOBUX HAIOB JIaCTh 3MOTY CTBOPHUTH Hamii, 0 3a AKICTIO HE MOCTymHa-
TUMETHCS KIIACHIHOMY.

[TpoTy 1yKpy MambTUTON Ta 130MaJbTUTOJ MAIOTh HIDKYY COJIOA-
KiCTh, aJie BOHHU MO-1HIIOMY MeTa00IIi3yI0ThCSA OPraHi3MOM JIFOIUHU:

e 1113 THI 70 3YOiB;
® HI3BKOKAIOPIiiiHI;
e I IXOAATH i miabetukis [11, c. 135].

3amiHa I[yKpy Ha MOJICIHPTU B TEXHOJIOT1i KABOBUX HAIOIB MPUBEC
JI0 3MIHM TE€KCTYPH TOTOBOTO MPOAYKTY, HOr0 XapyoBOi Ta €HEpreTUYHOl
[IHHOCTI.

Mema pobomu — TOCHIIKEHHS BIUTMBY MaJIbTHTONY Ta 130MaJIbTH-
TOJTY Ha (i3MKO-XIMIYH1 MMOKa3HUKH SKOCT1, CTPYKTYPHO-MEXaHIYH1 BJIaCTH-
BOCTI TOTOBOT'O HAroO0, Ha MOr0 MOKA3HUK TIIIKEMIYHOCTI Ta €HEPreTHUHY
L[IHHICTb.
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Marepiaau ta Metoau. 06 ’ekm NOCTIIPKEHHS — KaBOB1 Hamoi 3
IIyKpOM (KOHTpPOJIb), MaJIbTUTOJIOM Ta 130MalibTUTONIOM. Hamoi miaroros-
JI€HO 3a KJIACHUYHOI PELENTYpOlo, SKa MICTUTh KaBy IIBHIAKOPO3YMHHY
nopoikonoAiony (23 %), Mooko cyxe pocauHHOro noxokeHHs (32 %),
ykop abo mykpo3aMmiHHUK (45 %). CriBBIAHOLIEHHS CyX01 KaBOBOI CyMIIIi
Ta Boau ctaHoBmwio 1:10.

OpraHoienTuyHy OLIHKY SIKOCTI TOTOBMX HAroOiB MPOBEIEHO 3a 5-
OabHOIO IIKAJIOK JCTYCTAaIlliHOK KoMiciero y ckiani 10 ekcriepTiB pi3HOT
BIKOBOI Kareropii. KiHlleBUI pe3ynbTar po3paxoBaHO SIK CEpeAHE 3HAYCHHS.
@Di3UKO-XIMIUHI TTOKAa3HUKH HAMoOiB — MAacoOBY YacTKy BOJIOTH, 30JIH, PO3-
yuHHICTH cymimeit ta pH — 3a JICTY 4849:2007 [12], kiHeMaTU4Hy B’5I3-
KICTb — KanuiapHuM BickozumeTpom OctBanpaa. Kaninspuuii meton 6azyeTbest
Ha BUMIPIOBAaHHI Yacy BHUTIKaHHS PiIWHU 4yepe3 KamiisipHy TpyOky. IloBepx-
HEBUM HATST BUSHAYEHO CTAIOTMOMETpUYHUM MeToqoM [ 13, c. 11].

Enepretnuny HiHHICTH CyXOi CyMmimi Ta ii MOKa3HUK TIIKEMIYHOCTI
BCTAaHOBJIEHO po3paxyHKoM [14, c. 797].

Pe3yabraTu A0cinKeHHs. 3arabHOBIZIOMIM € TOU (DaKT, 110 OpraHo-
JISITHYHI TTOKa3HUKH BIUTMBAIOTH HA TEPIIOYEPTOBHIA BUOIP TOBAPY CIIOXKH-
BadeM. Pe3ynbTaTu OpraHoJENTHYHOI OIIHKK HATIOTB HaBEICHO Ha puc. 1.

3oBHImHALH

-—+--3 iYKpPOM (KOHTPOIIb)}
‘o) Cyax 3 [3OMANETHTONOM
-+ 3 MAJIETHTOIOM

Apomar

Puc. 1. TIpodinorpamu opraHoNIeNTUYHOI OIIIHKHY SKOCTI KABOBUX HAIOIB

VYci gocmimpKyBaHi 3pa3Ki Malld TIO3UTUBHI OI[IHKH KOJIbOPY, apOMary,
CMaKy 1 30BHIIIHBOTO BUIIIALY. [IpoTe 3pa3ku 3 130MaIbTUTOIOM 1 MalbTH-
TOJIOM OTPHMAJIA BHUIIi OIIHKH 32 CMaK Ta 30BHIIIHIA BUTJISA POTH KOHT-
pomto. KaBoBuii Hamiii i3 JOJJaBaHHSIM MaJbTUTOJy MaB HACHYEHUU CMaK
KaBU 3 MOJIOKOM, ajie¢ MEHIIY COJOAKICTh 1 OyB TYCTIIINM 3a KOHTPOJIbHHUN
3pa3ok. baxkaHy CTpyKTypy CHCTEMH, SIKy YTBOPIOE pEIeNTypHa CyMiIl,
OTPUMYIOTh BHACIIJJOK THX 3MiH, SKHM II

1A1al0Th  BYTJICBOAM Ta TNOJICOHPTH B MPOLECI TiApOTEPMIYHOI
00poOku. Lleit Hamiii mpu 3aBapioBaHHI MaB OUTBIIY KiJIBKICTh MiHH, X04Ya
CTIHKICTD ii Oyna HU3BKOIO 1 3HMKana npotsirom 40—60 c, ogHak BoHa Oyma
Buiia Ha 10—20 ¢, HIXX y KOHTPOJILHOIO 3pa3Ka.

Cxoi pe3ynbTaTH OTPHMAaHI IiJ] Yac aHalli3y HAmoKo 3 J0JaBaHHSIM
130MaJIETUTONY — BiH MEHII COJIOJKWH, SIK MOPIBHATH 3 HANIOEM, BUTOTOB-
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JICHUM 13 JI0JJaBaHHSAM MaJIbTUTOJIY, aji¢ IS0 I'yCTIlINH.
Pesynpratu gocnimkeHb (Pi3MKO-XIMIYHUX TOKAa3HUKIB HAaBEJACHO B
maon. 1.

Tabauys 1
dizuko-xiMiuHi MOKa3HUKH KAaBOBUX HAIOIB

MacoBa gacTka, % HOBHacpilgqugj};ﬁT;Ky 5o,

KapoBuii Hariit o = pH
BOOMH o rapsain XOJIOIHIH
(96-98 °C) | (18-20°C)
) He OimbII | HE MEHII 5K HE MEHII
3a JICTY 4849:2007 4K 7.0 70 30 180 ax 4.7

3 ykpom (KOHTPOJIb) 4.0 7.7 18 80 4.7
3 MaJIbTUTOJIOM 4.6 7.5 22 150 5.0
3 130MaJILTUTOJIOM 4.7 7.3 19 137 4.9

BusnaveHo, 1mo po34MHHI KaBOBI HAIOi 3a BCiMa JOCIIKYBAaHUMHU
MOKa3HUKaMH BIAMOBINAIOTH cTaHaapty [8, ¢. 17]. Tak, 3nauenns pH € B me-
xax 4.9-5.0, macoBa uvactka Bojoru He nepesuurye 7.0 %, a 3o1u — He
MeHIne HiK 7 %, To0To BoHM Bigmosimaroth JCTY 4849:2007. Po3uun-
HICTHh PO3pOOJIEHUX HATIOIB y Tapsdiil BOAI HAOIMKAETHCS 10 KOHTPOIBLHOTO
3paska, IpoTe y XOJIOJHIN BOAl — Mailke y 2 pa3u AOBIIE, IO MOSCHIOETHCS
3/IaTHICTIO 130MaJIbTUTONY Ta MAJbTUTONY PO3YMHATHUCS Y BOJI, 110, MOX-
JIMBO, 0OYMOBJICHO iXHIMH TiJPOCTATHYHIMHU BIIACTHBOCTSIMH.

OTxe, 3amponoOHOBaHI /10 PO3pOOJEHHS KaBOBI Hamoi 3a (i3HKo-
XIMIYHUMHU [TOKa3HUKAMH HE MOCTYMAIOTHCS KOHTPOJIBHOMY 3pa3Ky H MOXKYTh
CIIO’KUBATHCS JIIOJIbMHU, XBOPUMU Ha IIYKPOBUU Jialer.

CTpyKTypHO-MEXaHIYHI MOKa3HUKH TOTOBUX HATMOIB — II€ HalBaX-
JTUBIMINN (HAKTOp, STKUI peryitoe CMakoBl BIacTUBOCTI. KiHemaTuyHa B’ 13-
KICTh XapaKTepU3ye TEKYYICTh HAIOIB, a TOBEPXHEBUN HATST CBIAYUTH MPO
HasBHICTh y CHCTEMi KamUIIPHO aKTUBHUX PEYOBWH, SIKI 3[JaTHI alcop-
OyBaTHCs Ha TTOBEPXHI PiIMHU, PI3KO 3MEHIY04H ii HaTsIr. Came ToMy J0cC-
JKEHO KIHEMAaTUYHY B’A3KICTh 1 TOBEPXHEBUN HATST TOTOBUX JI0 CIIOXH-
BaHHS HAIOIB 3a TEMIEPATypH, SKa BIAMOBIAAE€ TEMIEPATypl CIIOKUBAHHS
rotoBoro Hamoto (80 °C).

Jlo ckiany HamoiB BXOJUTh CyXe MOJIOKO POCJIMHHOTO MOXO/KEHHS,
o Mictuth A0 27 % xupy, n1o 27 Oinky Ta 10 42 % BYIIeBOIIB, fKi
MPEJICTaBIICH] TIEPEBAKHO JIAKTO3010. BCi 111 CMIONYKM BIUIMBAIOTH HE JIMIIE
Ha OpPTraHOJICNITUYHI Ta (DI3UKO-XIMIUHI TTOKa3HUKH SKOCT1 TOTOBOTO HAIIOIO,
ajie i Ha MOro CTPYKTYPHO-MEXaHIuHI BJACTUBOCTI. BiJIKH, ®KUPH Ta ByTJIe-
BOJM IIiJIBUIIYIOTh B’SI3KICTh TOTOBOT'O HAIIOIO, aJieé MOBEPXHEBHM HATAT
3HIDKYIOTH Y pasi JoaBaHHA 10 cuctemu Ouka [15, c. 36]. Ock yomy, 3 METOIO
BUKJIIOUEHHSI BIUIUBY CYXOr0 MOJIOKa Ha Hamoi 3 J0JaBaHHSAM I[yKPO-
3aMIHHUKIB, HOTO KUTHKICTh HE 3MIHIOBAJIM B YCIX JOCIIPKYBAHHUX 3pa3Kax.
PesynpTaTil  JOCHIIKEHh CTPYKTYPHO-MEXAHIYHUX BIIACTHBOCTEH
rOTOBUX HAIoiB 300pakeHo Ha puc. 21 3.
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BusnaueHo, 110 3aMiHa B peLENTypi LYKPY Ha MOJICOUPTH MPHU3BO-
JTUTh J0 3MEHILIEHHS MOBEPXHEBOIO HATATY rotoBoro Hamoro. Lle mosic-
HIOETBCS THUM, IO MO0 (IIyKPO3aMiHHHMKH) HAJEXaTh JI0 TTOBEPXHEBO
AKTUBHUX PEYOBHH (70 IXHBOTO CKJIay BXOIATH MU(IIBHI MOJIEKYIH). 3TiTHO
3 Teopiero JleHrMIopa koxkHa JudiIbHA MOJIEKYIa CKIIAIA€ThCS 3 IBOX YaCTHH —
noysipHoOi Ta HemosspHoi. [lomspHa cKajoBa Mae JTOCHTH TOTYKHE MOJIe-
KYJISIPHO-CHJIOBE TIOJI€, TOA1 SIK B OCHOBHOTO BYIVICBOIHOTO pajuKaya (Hero-
JISIpHA CKJIaJIoBa) i€ moJie goBodi cinadke [11, c. 135].

[Tomionu 3a CBOEIO XIMIYHOIO MPUPOIOI0 HAJIEKATh JI0 KIacy CIHUPTIB.
[onsproro cknagoBoro B HuX € —CH>OH rpymu. Tak, cepen mocmimkyBaHuX
HAToiB HAa OCHOBI ITyKPO3aMIHHHKIB HAaWMEHIIIMI IMMOBEPXHEBUN HATAT Mae
KaBOBMM Harliil Ha OCHOBI MAaJIbTUTOINY, SIKUM 3HMXKYeTbcs Ha 12 % mpotu
HAITOI0 Ha OCHOBI IYKPY, IS 130MJILTUTONY — Ha 8§ %. 3 HAIIOTO MOTIISAY, 11e
MOKHA TMOSICHUTH TipaBuiioM J{rokno — TpayOe: moBepxXHEBa aKTUBHICTb pPeyo-
BUH 3pOCTa€ MpH 30UIbIIEHHI BYINIEBOAHOrO paaukaia Ha koxHy —CH2OH
rpyny [10, c. 15]. ToOTO B Mekax TOMOJOTIYHOTO PsITy OPraHIYHOI PEYOBUHH
npu 30UTBIIICHHI KUTBKOCTI TIOJISIPHUX TPYI MOBEPXHEBA aKTUBHICTh PEYOBUH
3pocTae B cepeqHbomy y 3.2 paza [12, c. 5].

3 aHami3y KIHEMAaTHYHOI B S3KOCTI KAaBOBUX HAIOIB BH3HAYEHO, IO
3aMiHa I[yKpYy Ha MOJICHUPTH crpuse ii miaBumeHHro Ha 6 1 4.5 % mns
HAIoiB 13 JIOJaBaHHAM 130MajbTUTONY Ta MaJIbTHTONY BiAMOBITHO. Taki
pe3yJIbTaTH TMOSICHIOIOTHCS PI3HOI0 MOJIEKYJISIPHOIO MAacOK BUKOPHCTAHHX
BYTJIEBOJIB, SIKA JJIS IyKPY CTaHOBUTH 342 T/MONb, I 130MAIBTUTONY Ta
MaJgbTUTONY — 344 T/MOJB, KPIM TOTO, MOJICIUPTH MAIOTh PI3HY KIJIBKICTh
noJisipHUX rpyn [12, c. 6].

3arajgom OUTBIII BUCOKI 3HAYCHHSI IOBEPXHEBOTO HATATY JIJIsl HATIOIB,
BUTOTOBJICHUX 13 JIOJIaBAaHHSAM I[yKPO3aMiHHHKIB, CBITYaTh PO MOKJIUBICTh
YTBOPEHHS 0111101 KIIBKOCTI MHU M1 Yac iX 3aBaprOBaHHS, sIKa JI0 TOTO K
Oyne OiIbII CTIHKOIO, 1110, Oe3nepeyHo, POPMYE SKICTh TOTOBOTO MPOAYKTY.

OTpumaHi pe3yiabTaTH CTPYKTYPHO-MEXaHIYHUX BIACTHUBOCTEN KaBoO-
BUX HAIOiB 13 JOJABaHHSAM IYKPO3aMIiHHUKIB MIATBEP/KYIOTh Ta IOSC-
HIOIOTH PE3YJbTaTH aHai3y iXHHOI OPraHOJENTHYHOI OLIHKH: TOKPAIICHHS
30BHINIHBOTO BUTIISIAY, & CaMe MiIBUIEHHS B’ SI3KOCTI i yTBOPEHHS O1IbIIOT
KUTBKOCTI TI1HU 1] 9Yac 3aBaprOBaHHS.
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3a opraHoJIENTUYHUMH MMOKa3HUKaMH pO3pO0JIeH! KaBOBI MIKCH MalOTh
NPUEMHHUIA CMaK i apomar, XapaKTepHUH JUIsl I[bOTO TPOIYKTY, 0€3 CTOo-
POHHIX 3aIaxiB, CBITIO-KOPUYHEBOTO KOJIBOPY.

Ockinbku MeTa poOOTH — PO3pOOKa HAIOKO, MPU3HAYEHOTO /IS TIPO-
(bITaKTUKKA OKUPIHHS, TO PO3PaXyHKOM BH3HAUCHO CHEPreTUYHY IIHHICTh
1 MOKA3HUK TITIKEMIYHOCTI 3aIIPOITOHOBAHUX JI0 PO3POOIICHHS HAIOTB (11abi. 2).

Tabauys 2
EHeprernyHa miHHICTh i MOKA3HUK IJIiIKEMIiYHOCTI KABOBUX HAIOIB
EnepreTndna 1iHHICTh, KKaJ TToka3HUK TIIKEMIYHOCTI, OJI.

3pa3ok 100 r cyxoro 100 cm? 100 r cyxoro 100 cm?

MOPOILIKY HAIOO MOPOIIKY HAIO0
= IyKpoM (KOHTPOJIb) 580.9 116.2 144.2 28.8
§ "E 130MaJIbTUTOJIOM 269.9 54.0 56.7 11.3

<
et

~ MaJIbTUTOJIOM 267.3 53.5 69.3 13.9

Po3paxyHkOM BH3HAU€HO, MIO 3aMiHAa LYKPY Ha 130MaJbTHTOJN
Ta MAIBTUTOJ Y peEUEenTypl KaBOBUX HAMOIB [a€ 3MOTy 3MEHIIUTH
E€HEepPreTHYHY I[IHHICTh HAmNoOK y 2 pa3W 3aBISKH HU3bKIA €HEepreTUUHIN
IIHHOCTI IIYKpO3aMiHHUKIB. Lle 3yMOBIE€HO THM, III0 €HEPreTUYHA IIHHICTD
MOJIIOJTIB Pi3HUTHCS HE3HAYHO ¥ CTaHOBHUTH 2.4 1 2.0 KKaJI/T BiIIOBiIHO.
V pasi cnoxwuBanHs 100 cM® TOTOBOTO KaBOBOTO HAIOK 3a0€3IeueHHs
JIOJIMHU B €Heprii — 54 Kkai.

Cxoxi pe3ynpTaTd OTPUMaHi B MPOIIEC PO3PaXyHKY MOKa3HUKA TJTi-
KEeMIYHOCTI, KU 3HMKYyeTbea y 2.0 Ta 2.5 pasa A HamoiB 13 A0JaBaHHAM
MaJbTUTONY W 130MaJIBTUTONY BIAMOBIAHO. [li7] Yac MOpiBHSIHHS KaBOBUX
HAToOiB 13 I[yKpPO3aMiHHMKAMH MK COOOK CIOCTEpIraeThbcs BiAMIHHICTH
y AOCIIKYBAaHUX TIOKa3HUKAX. Tak, MOKa3HHK TITIKEMIYHOCTI HAIlOl0, B perier-
Typl SIKOTO MICTHTBCS MaJbTHTOJN, Ha 22 % Ouible, HIXK KaBOBOTO HAIOIO
3 130MaJIbTUTOJIOM, TOl SIK €HepreTUYHa IIHHICTh MeHIe ymiie Ha 1 %. Taki
pE3yJIbTaTH TOSCHIOIOTHCS PI3HUIICI0 B 3HAUEHHI TOKa3HUKA TIIIKEMIYHOCTI
130MaJIbTUTOITY ¥ MAJTBTUTOIY, SIKUM cTaHOBUTH 2 Ta 30 % BimnosiaHo [16, c. 75].

BucnoBku. BukoprucTaHHs MOJIOMIB TUITY 130MaJIbTUTOTY 1 MaJbTH-
TOJIy B TE€XHOJIOTIi KaBOBHX HAIOIB € MEPCINEKTUBHUM, OCKITbKA BOHHU HE
HOTIPIIYIOTh SKOCTI CyXOi CyMmimlll Ta TOTOBHX HAIlOiB, a IXHI OpraHojemn-
TUYHI  CTPYKTYPHO-MEXaHI4HI MOKa3HUKU MOKPAIIYIOThCS 3aBISKUA 3MEH-
[ICHHIO TIOBEPXHEBOTO HATATY Ta MMiJIBUILIEHHIO KIHEMAaTUYHOI B’ SI3KOCTI.

3HIKEHHS CHEPTeTHYHO1 IIHHOCTI ¥ TTOKa3HHUKA TIIIKEMIYHOCTI KaBO-
BUX HAroOiB BJBIYl JIa€ 3MOT'Yy CTBEP/DKYBATH, IO 3alPONIOHOBAaHI 10 PO3po0-
JICHHS! KaBOB1 HAIO1 3 JI0JJaBaHHSM 130MaJIbTUTOY T4 MAJIbTUTOJY J1€THUYHI
i1 MOXXYTBh OyTH PEKOMEHIOBaHI JUIS JIOIEH, SIKi CTEKATh 3a CBOEIO Barolo.

Y 10CKOHAJIEHY TEXHOJIOTiH0 BUPOOHUIITBA KABOBHUX HATIOIB 31 3HIKEHUM
MOKAa3HUKOM TJIiKeMiuHocTi ampobOoBano Ha [IpAT "VYkponrtOakamis"
(M. YepHiri).
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Rubanka K., Terletska V. Coffee drink with low glycemic index.

Background. In order to solve the problem of obesity in the country, it is advisable
to introduce into production food products not only with a reduced index of energy value,
but also glycemic index.

The aim of the study was to study the effect of maltitol and isomaltitol on the qua-
lity of the finished beverage and its glycemic index and energy value.

Materials and methods. The object of the study is coffee drinks with sugar (control),
maltitol and isomaltitol. The determination of organoleptic, physicochemical quality indi-
cators, structural and mechanical properties of the finished drink was carried out by gene-
rally accepted methods, glycemic index and energy value - by calculation.

Results. The developed beverages have been determined to have better structural
and mechanical properties, as the values of surface tension are lower and the kinematic
viscosity is higher compared to beverages made with sugar. The article presents a com-
parative assessment of the index of energy value and glycemic index of developed drinks
and made according to the classical recipe. It was found that beverages with the addition
of maltitol and isomaltitol have 2 times lower energy value and 2.0-2.5 times — less gly-
cemic index, respectively, than a drink with the addition of sugar.

Conclusion. The use of isomaltitol and maltitol polyols in coffee beverage techno-
logy is promising because they do not impair the quality of the dry mix and finished
beverages, and their organoleptic and structural-mechanical properties are improved by
reducing surface tension and increasing kinematic viscosity. Reducing the energy value
and glycemic index of coffee drinks makes it possible to confirm that the proposed coffee
drinks are dietary and can be recommended for people who are monitoring their weight.

Keywords: coffee drink, isomaltitol, maltitol, glycemic index.
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BE3IIEYHICTD I SIKICTh ®ITOYAIB
YKPAIHCHBKOI'O BUPOBHHIITBA

Jlocniooiceno cnooicusHi 61acmusocmi MOHOQIMouai8 yKpaincbkoeo SUpOOHUYMSEA
1l 6CMAHOBIEHO BIONOGIOHICMb NOKAZHUKIE Oe3neuHOoCmi ma SKOCMI 8UMO2aM 6imuu3-
HAHO20 3AKOHOOABCMBA, WO OCOOIUBO BANCIUBO 6 YMOBAX KOPOMABIPYCHOI NAHOEMil.
3anpononosano nanpamu nOOAILUUX OOCAIONCEHD.

Knwwuosi cnosa: ditoual, 0e3MEUHICTD, SIKICTh.

baouit A., booswcxo T. be3onacnocms u kauecmeo gumouaes yKpauHcKko2o0 npous-
600cmea. Hccneoosanvl nompedumenbckue ceolcmed MOHOGUMOUAe8 YKPAUHCKO20 Npo-
U3600CMBA U YCMAHOBNIEHO COOMEEMCcmeue noxkazamenei Oe30naCHOCMU U Kayecmed
MpedoBaHUAM OMEeYeCmEeHHO20 3aKOHO0AMENbCMEA, YO 0COOEHHO 8ANHCHO 8 YCIOGUSX
KopoHasupychotl nandemuu. IIpeonodcenvl nanpasienus OanIbHeUUUX UCC1e008aHull.

Knwueesvie crosa.: purodan, 0€30macHOCTh, KAYECTRO.

IMocranoBka npodaemu. ditouai B YkpaiHi € OgHUM 13 Tpaau-
miiHUX 3aco0iB MpOo(ITAKTUKK Ta JIIKYBAaHHS XPOHIYHHUX 3aXBOPIOBAHb.
Job6aBku nietnyHi iTouai (manai — ¢itouai) — 11e cyminn noApiOHEHOT JiKap-
ChKO1 pOCTMHHOI CUPOBHHH (MOHOTpaB ab0 300piB), 17l BUPOOHUIITBA SIKUX
BUKOPUCTOBYIOTh: TPaBy, KBITKH, JHUCTS, IJIO1, KOPEHI Ta KOPEHEBHIIA Ji-
KapchKux pociuH. DiTouai MICTATh KOMIUIEKC 010JIOTIYHO aKTUBHUX PEYO-
BUH (pepmeHTiB, (IaBOHOIMIB, BITaMiHIB, OPraHIYHUX KHUCIOT, €(dipHUX
OJTi¥i, MIKPOEJIEMEHTIB) 1 XapaKTepU3yIOThCS IIMPOKUM CIIEKTPOM (papMako-
gorignoi aii. L{i 6araTOKOMIIOHEHTHI CHCTEMH MAalOTh SICKPaBO BHPAXKEHI
npodiTakTUYHI ¥ 030pOBYI BIACTHBOCTI Ta MOXYTh JIOMTOBHUTHU JIIKapChKi
3aco0u y mpoiJIaKTUIll pi3HOMaHITHUX 3aXBOPIOBaHb [1]. OcTaHHIM YacoM
CIIOCTEPIra€eThCs 3pOCTAHHS iX CIIOKMBAHHS Yepe3 TeHICHINIO J0 3aCTOCy-
BaHHS PUPOTHUX METOIB Tepartii, a 0COOIMBY MOIMYJSPHICT (iToyai MarOTh
y TEepioJi CE30HHOTO 3POCTaHHS KUIBKOCTI 3axBopioBaHb Ha Tpum i1 ['PBI.
[[poro poKy JFOICTBO CTUKHYIIOCS 3 HOBUM ILITaMOM KOPOHABIPYCHOI 1H(EKIIii —
COVID-19. Tlotipu BiACYTHICTB JIIKiB MPOTH I1i€] XBOPOOM HA MOMEHT Hallu-
CaHHS CTAaTTl CMOXKMBAYl MOYaIM BUKOPHUCTOBYBATH PIZHOMAHITHI Xap4oBi
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OPONYKTH HJis MpOQIIaKTHKKA 3aXBOPIOBaHb Ta 3MIIIHEHHS IMYHITETY.
3pocia momyaspHICTh 1 piTouaiB. 3 OTJIALY Ha 1€ TUTAHHS SIKOCTI i 6e3meu-
HOCTI (iTOUaiB Ha YKPaTHCBKOMY pUHKY Ha0yBa€ 0COOIMBOT aKTYaIbHOCTI.

AHaJIi3 OCTaHHIX J0CTiTKeHb i myOJikanii. HaykoBi qociimxeHHs
B 1[I ITapWHI MPUCBSYEHI TIEPEBAKHO BUBUYEHHIO J1i O10JIOTTYHUX BIACTH-
BOCTEH JIKAPCHKUX POCIMH HA OPTaHi3M JIIOAUHHU. 30KpeMa, KimKu pomMauiKu
JIKapcyKoi MaroTh MPOTH3aNalbHy, AaHTUOKCUIAHTHY, B SDKy4Yy Ta pereHe-
paTopHy Aito. Y HapoAHIN MEIUIMHI POCIMHA 3aCTOCOBYETHCS ISl JIIKY-
BaHHSI paH 1 CIM30BUX OOOJOHOK, BHUPA30K, €K3E€MH, IOJarpu, OIIKIB,
HEBPAJTii, paIuKyIiTy, peBMaTHYHOTO 000 Ta iHmmx Heayr [3]. Pomamka
micTuTh BiTamian A, C, HIKOTHHOBY KHCIIOTY, KapOTWH, KBEpUETHH, (¢ia-
BOHOI/IM, OPraHi4Hi KUCIOTH, KyMapHHH, MOMCaXapuIH, JyOUIbHI PeYOBUHH,
e(blpHy ouito. Ii 3acTOCOBYIOTH 17151 IPO(INAKTUKY 3aCTYIHUX 3aXBOPIOBAHb,
JTKyBaHHSI OMIKiB, peBMaTU4HOro O0i0. Pomarika 3acmokoroe i gomomarae
OOpOTHUCS 3 XPOHIYHUM CTPECOM; Ma€ HE TUIbKU MICLIEBY, a il pe30pOTUBHY
Ti10, 30KpeMa M’ SIKHi cenaTuBHMM edekT npu Oe3conHi [4]. Keimxu naei-
0ok (KaJeHlyJIi) MalOTh IPOTH3AMalbHI BIACTUBOCTI 1 BUKOPUCTOBYIOTHCS
JUIS JTIKyBaHHS JI€PMATOJIOTIYHMX 3aXBOPIOBAaHb 1 BHPA30K, a TAKOX HEp-
BOBUX posnaniB [5]. Hactoi sucmsa menicu 3acTOCOBYIOTH SIK CEJaTHBHI,
aHaJTe3UBHI, MPOTUCYAOMHI Ta cepiieBi 3acobu. [licns mpuiHATTS Memicu
YIIOBIJIBHIOETBCS PUTM CEPLEBUX CKOPOUYEHb, 3MEHINYIOTHCS KiJIbKICTh Ha-
najiB Taxikapjii, OU1b y ceplli, 3HIKYEThCS apTepialbHUN THCK, ITiJBU-
HIYETHCS AlleTUT, 3MEHIYETHCS 3AYTTS )KMBOTA, POCIMHA OTIOMArae i npu
HEBpO3ax Pi3HOTOo reHe3y [6]. JlocmiKeHHs BIacTUBOCTEH exiHayei IPOTAroM
OCTaHHIX POKIB CBiTYaTh MPO ii paHO3aroOBaJbHY, MPOTH3ANAIBHY, aHTH-
MIKpOOHY ¥ aHTHOKCHJAHTHY Air0. HacToi exiHariei 3acTOCOBYIOTh IS JIIKY-
BaHHS PECIipaTOpPHUX 1H(EKIIiH, MKIpHUX 3aXBOPIOBaHb, OMIKIB, aneprii [7].
VY HaykoBiil JiTepaTypi HH3Ka JOCHIHKEHb MIATBEPIKYE €(PEKTHUBHICTH
BUKOPHUCTAHHS M ‘Amu nepyesoi JUIsl PETYIIOBAHHS KPOBOOOIry, MPOTUAILT
MJBUIIEHHIO BHYTPIIIHbOYEPEITHOTO TUCKY. BoHa mokparye poOoTy TpaB-
HUX 3QJI03, CTUMYJIO€ TEPHUCTATLTUKY KUIIKIBHUKA, MA€ AHTUCENTUYHY,
CEYOriHHY, 3HEOONIOBaJbHY Ta CEJATHBHY [0 BHACHIJIOK MOJpPa3HEHHS
HEPBOBUX 3aKiHYEHbB 1 30y/KEHHS X0JIO0BUX [8].

[Ipore Hapasi maibke BIACYTHI JaHi MOJO0 PE3YNbTATIB JOCIiIKECHb
OpraHOJIENTHYHUX, (DI3UKO-XIMIYHUX BIACTHBOCTEH (iTOUAIB i3 3a3HAUECHUX
BHUIIIE JIIKAPCHKUX POCJIUH Ta IXHIX MOKa3HUKIB O€3MEYHOCTI.

Mema pobomu — nociijpkeHHs O€3MeYHOCTI Ta SKOCTI (hiTouaiB
YKpaTHCHKOTO BUPOOHUIITBA.

Marepiaau ta Metoau. /Ipeomem MOCTIIKEHHS — 3pa3ku (iTouaiB
BupooHuiiTBa TOB "®itoceit JIT/", mo € omHUM 13 TPOBIAHHMX TiJI-
NPUEMCTB 1 €IUHUM B YKpaiHi, iK€ BUPOOJIsL€ OpraHiuHy HPOAYKIIIO i3
CHpPOBHMHH, BHUPOIIECHOI HA BJIACHUX MMOJAX Iuiomero monax 1000 ra [2].
[TinnpueMcTBO Ma€ BIJIACHY aTeCcTOBaHy JlabopaTopilo, SKa pPEeTENbHO
KOHTPOJIIOE SIKICTh CHPOBUHH Ta TOTOBOT MPOAYKIII1.
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3pazku ¢itouaro Keimku pomawku anmeyroi, Jlucms m’smu nep-
yesoi, Tpasa menicu 1 Tpasa exinayei ynakoBaHO B KapTOHHY KOPOOKY,
OOrOpHYTY TMOJIMPOMIJICHOBOIO IITIBKOI, BCEPEIUHI SKOI MICTHUTHCS
20 dinprp-naketiB mo 1.5 r. @irouait Keimku xanenoyau aikapcbkoi ynako-
BAaHO B KapTOHHY KOPOOKY Ta IMOJIIETWJICHOBUH MakeT 3 (hiTOYaeEM Bcepe-
muHi. KpiM Toro, Bci 3pa3ku Majau LUTICHI CTPIYKH JJII KOHTPOJIO Bij-
KpYBaHHS MaKoBaHHSA (puc. 1).

NUCTA M
NEPLIEBOI

KBITKIA KAJTEHOY1A
JIKAPCBHKOI

Rodanxa alermuna
Divouan

Puc. 1. [TakoBaHHs 3pa3kiB ¢iTouaiB

SIKicTh MaKOBaHHS 1 MapKyBaHHS BCTaHOBJICHO Bi3yasibHO. Mapky-
BaHHs (DiTOUAIB OI[IHEHO Ha BIAMOBIIHICTh BUMOTraM 3akoHy Ykpainu "lIpo
iHopMalio I CHOXHUBadiB M0J0 XapuoBuUx mpoaykTiB" [9]. Ilig uac
aHaJi3y MaKOBAaHHS 3BEPTAJIM yBary Ha Marepiaid, MIIHICTh MIBIB, BIACYT-
HICTb PO3PUBIB, YITKICTh HaHECEHHS 1H(popMaIii.

3 OpraHoJieNTUYHUX MMOKAa3HUKIB BCTAHOBJICHO 30BHILIHIM BUTJISA, KO-
Jip, 3anax i cMak. Komip BU3Hauanu Bi3yanbHO 3a JIEHHOTO PO3CITHOTO CBITJIA.
3pa30K po3CHIaIM TOHKUM IIapoM Ha apKymri Outoro namepy. s BcTaHOB-
JICHHS 3amaxy 3pa3ok ¢itovaro po3Tupainu y hapdoposii ctymii. CMak BU3-
HavyaJIM B 3aBapEHOMY 3T1THO 3 PEKOMEHIAIISIMA BUPOOHUKA HACTOI.

MacoBy 4acTKy BOJIOTH BCTaHOBIJICHO BHUCYIIIYBAaHHSIM HaBaKOK IO
nocTiitHO1 Macu 3a Temreparypu 100—-105 °C, Bo1opo3YMHHUX €KCTPAKTHB-
HUX PEUOBHH — €KCTPAryBaHHSM, MACOBY YaCTKY 30JIH 3araJIbHO1 y mepepa-
XYHKY Ha CyxXy cupoBUHY — 3a [10].

MacoBy 4acTKy YaCTHHOK, 1110 HE MIPOXOJSATh KPi3b CUTO 3 OTBOPAMHU
7 MM (ans diTovaiB y maykax), 1 YaCTMHOK, IO HE MPOXOJATh KPi3b CUTO
3 oTBOpamMu 2 MM (s ¢iTouaiB y (iIbTp-TIAKeTax), BU3HAYEHO IPOCIi0-
BaHHSM, 3Ba)KYBaHHSM IPOXOAY 3 CUTA I OOUMCIIIOBAHHIM Y BiJICOTKaX.

Opranivudi Ta MiHEpajdbHI JOMIIIKH, 1HII YaCTUHU POCIIHH, SIK-OT:
IIMATOYKHU T1TOYOK, YAIIOJIUCTKIB, TUIOJOHDKOK, — /Ui (iToUaiB y madkax
(makeTax), OTPYWHI pOCIUHH Ta 3apaKCHICTh MIKiTHUKAMU XJTIOHUX 3amaciB
BCTAHOBJICHO Bi3yaJbHO.

BusHaueHHsT BMICTY TOKCHYHUX ejeMeHTiB mpoBeneHo 3a ['OCT
30178-96 [11], 3anumkoBoi KinbKOCTI mectunuaiB — 3a MY 1112-73[12],
BMICTY pamioHykIiaiB — 3a MI Ne 12-08-99 [13] 1 MI Ne 2143-91 [14],
MikpobionorigHoi 6e3meunocti —3a JICTY 8446:20151 8447:2015 [15; 16].

.
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Pesyabratn pociimkenHs. [lin vac aHamizy MapKyBaHHS IaKo-
BaHHs (iTOYATB BCTAHOBJICHO BIJIMOBIIHICTH BUMOTaM 3akoHY [9] Ta HasB-
HiCTh HeoOXimHOi iH(opMmarlii, a came: Ha3Ba MPOAYKTY, ckiaa (iToyaro,
KiHIleBa jAata cnoxxuBaHHs ("Bikutu 1m0"), HOMep maprtii Ta mara BHPOO-
HUIITBA, YMOBH 30epiraHHs, peKOMEH allii 00 CIOXUBaHHS, CIOci0 3acTo-
CYBaHHS 1 peKOMEeH/I0BaHa 1000Ba 1032, 0COOIMBOCTI 3aCTOCYBaHHS, MPOTH-
NOKa3aHHS (BariTHUM KiHKaM, JKIHKaM y Tepioj TOAYyBaHHS TPYAbMH, JIIOIAIM
3 1HAWBIAYaJTbHOK HECTPUUHATIMUBICTIO); MOBIAOMIICHHS, MO (diTouail He
€ JIIKapChbKUM 3aco0oM; ¢opma BHUIYCKYy, Maca HETTO; Ha3Ba Ta ITOBHA
aznpeca 1 TeneoH BUPOOHUKA, ajpeca MOTYKHOCTEH (00’ €KkTa BUPOOHHUIITBA);

MO3HAYCHHS TEXHIYHUX YMOB.
[IpoBeneHo AOCHIKEHHS OPTraHOJENTUYHUX IMOKAa3HUKIB (iTOYAiB,
pEe3yAbTaTH SKUX MPEJICTABICHO B mao. 1.

gILMAYOdI XHAdO0OhdVX

Tabauys 1
OpranojienTHYHI MOKA3HUKH AKOCTI QiToyaiB
. Jlucms Keimku
Kesimxu pomawixu , Tpasa Tpasa
Toxazauk . M amu . : . KaneHOynu
anmeunoi .. Menicu exinayei ; .
nepyegoi JKApCbKOi
3oBHimHii | CyMil HinicHUX, Cymim Cymim Cymim LinicHi abo
BUIIIS] 4acTKOBO HEO/IHAKOBUX HEOJHAKOBHX IMATOYKIB YaCTKOBO
OCHIIAaHUX [IMATOYKIB [IMaTOYKiB credest, TMCTKIB ocumasi
KBITKOBHX JIUCTS 3 KBiTiB, cTeOe i Ta CyLBITh KOILIKKH, Oe3
KOIIIKKIB, JIOMIIIIKOIO JINCTS KBITKOHOCIB
TpyOUacTux i KBITOK, abo
S3UYKOBUX OyTOHIB 1 13 3QUIMIIIKaMHI
KBITOK, creden KBITKOHOCIB
KBITKOJIOX,
HIMaTOYKiB
crebed i aucTs
Konip Big citio- Bin 3enenoro [MmaTouku Big cipysaTto- KpaifoBux
JKOBTOTO 10 JI0 TEMHO- KBITOK — 3€JIEHOTO 10 KBITOK —
JKOBTO-3€JICHOTO 3€JICHOr0 6inoro, OypyBaro- OpaH)KEBUI Ta
3 OLTMMH JIUCTS Ta cTebe 3€JICHOTO 3 JKOBTHUH,
BKpPAIUICHHSIMU — BiJ CBITJIO- OpaHkKEeBO- CepeHix —
3€JICHOTO J10 JKOBTHMH Ta KOBTHI
TEMHO- POXKEBO-
3€JICHOTO IypILypOBUMHU
BKpAIUICHHSIMH
3amax . . JInmonHOT CrnaOKwif, .
. CunbHUM, apoMaTHUH 2 Crnabkuit
i cMak CKOPHHKH [PUEMHHI
[psiauit, Tipkuit [Mexyunti, IipkyBaro- lipkyBatui, Cononysaro-
BUKJIUKAE MPSTHUHM, HNeKy4uit ripKyBatuit
TpuBaie B’ SDKYYHH
BIAYYTTS
XO0JIOy B
poToBiii
MTOPOKHUHI

Cwmak 1 3amax yciX IOCHII)KyBaHUX 3pa3KiB: MpPUTaMaHHI BUKOPHC-
TaHil JTKapChKiil CHPOBHHI, HE € 3aTXJIUMH UM IUTICHIBUMH, a TAKOXX HEMAE
CTOPOHHIX 3aI1axiB.
PesynpTaTi mocmimkeHHsT (I3UKO-XIMIYHUX MMOKA3HUKIB SKOCTI TIPE]I-
CTaBJIEHO B mao. 2.
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Tabauys 2
®Di3uKo-XiMiYHI MOKA3ZHUKH AKOCTI piTouais, %
Keimxu Jlucms Keimxu
, Tpasa Tpasa
IMoka3uuk pomawiky | m’amu . : . | xanenmoynu
. . | menicu | exinayei . .
anmeyHoi | nepyesoi JMKAPCbKOi
BOJIOTH 9.1 12.5 8.4 9.3 8.5
o | 3om 3araipHOL 9.9 11.4 12.4 10.9 10.9
¥ | eKCTPaKTMBHUX PEYOBUH — — 32.7 37.1 35.2
§ MiHEPaJTbHUX JOMIIIOK 0.4 0.6 0.6 0.1 0.4
§ | OpraHiYHMX JOMILIOK 0.3 0.2 0.4 0.8 0.3
8 | 4acTHHOK, 110 HE IPOXOJSATh
3 ) - - - - 54.9
S | Kpi3b cuto 3 oTBOpamu @ 7 MM
YAaCTHHOK, 1110 HE IPOXOJSTh B
Kpi3h CHTO 3 OTBOpaMH @) 2 MM 25 8.9 6.6 9.7
OprHHl POCITHHH, 3apaXkeHICTh ' ORR—
LIKiTHUKaMH XJIIOHUX 3amaciB

BusnaueHo, mo MacoBa 4YacTka BOJIOTH JIOCHIJKYBaHMX 3pa3KiB
CTaHOBWTH MeHIe HiX 14 %, mo BignoBigae BuMoram 1o (itodais i 3amo-
Oirae po3BUTKY MIKpO(DIOpH, YHEMOXKIHUBIIIOE KIITUHHE AUXAHHS 1 CIIpHsE
TpUBAJIOMY 30€epiraHHio NpoAyKTiB. HaliBuily MacoBy 4acTKy BOJIOTH BCTa-
HOBJIEHO Y 3pa3ky ¢itouaro Jlucms m’smu nepyesoi (12.5 %), a HalHWKIY —
y ditouai Tpasa menicu (8.4 %). Lle cBiquuTh MPO MPaBUIBHICTH OOPAHHUX
pEeXKUMIB BUCYUTYBaHHS 1] YaC BUPOOHUIITBA, & TAKOXK JOTPUMAHHS PEXKHU-
MIB TpaHCTOPTYBaHHsI, 30epiraHHs Ta peanizaiii mpoaykii. BiqMiHHICTh
y MacoBiil 4acTIi BOJOTH Pi3HUX 3pPa3KiB MOSCHIOETHCS PIZHULCIO MOYaT-
KOBOT BOJIOTOCTI1 BUX1IHOI CHPOBHHH.

MacoBa yacTka 3arajibHOi 301 XapaKTepu3y€e BMICT MiHEpaIbHUX
PEYOBUH Yy MPOMYKTI i HE Mae mepeBunyBatu 14 %. Yci 3pa3ku BiAmoBi-
JTArOTh LI BUMO3I.

BwmicT BoIOpO3YMHHUX pEYOBHMH HOPMOBAHO HE JJisA BCiX (iTOYAIB,
1 BIH Mae OyTH MakCUMaJbHUM (HE MEHIIE HiX 25 %), M0 TeX BIAMOBIIAE
BAMOTaM.

Jlo MiHepanbHUX JOMIIIOK HaJeXaTh IMICOK, KaMiHHA, Tajlbka abo
1HII1 00’ €KTH, 110 MOTJIM MOTPANMMTH IO CHPOBUHU MMija Yac ii 30upanus. Jlo
Opra”iyHuX — cTelJa, TUTOYKH, IUIOJOHIKKU Ta 1HINI YaCTHHH POCIIHH, 110
HE HaJle)KaTh IO CUPOBHHM, SIKa MIPU3HAYCHA ISl BUTOTOBJICHHS MPOIYKTY.
BwmicT opraniyHux 1 MiHEpadbHUX JIOMIIIOK y MPOAYKTaX Ma€ OyTH MiHI-
MaJbHUM ¥ He mepeBuulyBatu 1.5 1 3 % BiAMOBIAHO, a BMICT OTPYHHHUX
POCJIVH 1 IIKIJTHAKIB HE JIOMYCKAETHCS. Y Cl 3pa3Ky BiNOBIAIOTh 3a3HAUYCHUM
BUIIIE BUMOTaM.

MacoBa yacTka YaCTHHOK, 10 HE MPOXOAATh KPi3b CUTO 3 OTBOPAMHU
JliaMeTpoM 2 MM, BU3HAUYaeThCs s (piTovaro, acoBaHOTO y (PLIBTp-AKeTH,
a YaCTHHOK, 1[0 HE MPOXOJATH KPi3b CHTO 3 OTBOPAMH JIaMETPOM 7 MM, —
s HedacoBaHOro ¢iTovaro. JlomycTumi MexXi HASBHOCTI TaKUX YaCTHHOK
3aJIeKaTh Bl POCIMHHOT CHPOBUHH 1 CTAHOBJIATH Bija 35 10 60 %.
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JlommycTuMmi piBHI BMICTY TOKCHYHHUX €JIEMEHTIB 1 MECTUIUAIB Y (HiTO-

Jasx MarTh BIATOBIaTH BUMOTaM, 3a3HaueHuUM y JlepkaBHiit dapmakomnei

VYkpainu [10] 1 "PernmamenTi MakCHMalIbHUX PIBHIB OKPEMUX 3a0pyIHIOO-

YHX PEUOBHH Yy Xap4yoBuX npoxaykrax" [17]. Pesynpratn anamizy mocmimKy-
BaHMX 3pa3KiB MPEACTABICHO Y mabi. 3.

Tabauys 3

BMmicT TOKCHYHHUX eJ1eMeHTIB i mecTHuMAIB y (piTogasix, MI/Kr

E Honyctumuit | Keimxu Jlucms Keimku
JIEMEHTH . , Tpasa | Tpasa
1 MECTHUIUIN PIBCHb, Mr/K.r’ POMAUIKU 1 MAM |- oy exinayei Kgfzem)y .
He OUIBIIE HIX| anmeyHol | nepyesoi JIKApCcvKol
TokcHYHI eneMeHTH
[TrroMOyM 6.0 <0.125* 0.12 0.180 | 0.130 0.02
Apcen 0.5 0.030 0.021 0.028 [<0.002*| <0.02%*
Kanmiit 1.0 0.08 <0.002* | 0.003 0.050 0.030
Mepkypiit 0.1 <0.004* | <0.004* | 0.050 [<0.004*| 0.048
Ilectniman
I'excaxmoprukiorekcan 0.1 <0.0054* | <0.002* |<0.002*|<0.002*| <0.002%*
JAT Ta #ioro MeTabomiTH 0.1 <0.002%* 0.043 [<0.002*%|<0.002*%| <0.002*
He
I'entaxiop JIOITyCKA€EThCS <0.002*
(<0.002)
He
Anpapun JIOTTYCKA€ThCS < 0002*
(<0.002)

* Mexa 9yTIIMBOCTI TIPHIIATy.

[lecTrmay Ta TOKCHYHI €I€MEHTH MOXKYTh HETaTUBHO BIUTMBATH HA
OpraHi3M JIFOJIMHU, OCKUIBKH MAlOTh HE TUIBKHM TOKCHUYHY, a W KaHIEPO-
TeHHY Ta MyTareHHy Jito. Ha jkajb, MOBHE YHWKHEHHsS iXHBOTO IOTpAaIl-
JISTHHSL B Xap4OBi POJYKTH YHEMOIIMBITIOETHCS 3HAUHIUM BMICTOM IIUX PEUO-
BUH Yy HAaBKOJHMIITHHOMY CEPEIOBHIII Yepe3 HEe3a0BLIbHY EKOJIOTTYHY CHUTYya-
niro. CamMe TOMY KOHTPOJIOBAHHS BMICTY IIMX PEUOBHH € HaJI3BHYANWHO
BOKJIMBUM ITiJI 4ac JOCIHIKEHHs O€3MEYHOCTI XapuyoBHX MPOJYKTIB, 1, 3a
pe3yibpTaTamMy MPOBEACHUX BUMIPIOBaHb, yCi (piToyai BAMOBIAIOTH BUMOTAM.

PamioaktuBHi pedoBuHu mig yac aBapii Ha YAEC norpanuiu B HaB-
KOJIMIITHE CEePEIOBUIIE y BUTJISAL i30TOIIB TPUBAJIOrO TEPIOAY PO3MALy.
Panmionykiiau (3okpema Cs-137 ta Sr-90) MiCTATBCS MEpeBaXHO B TTOBEPX-
HEBUX 1 TMMOMHHUX MIapax 3eMII, Jieé po3TalloBaHe KOPIHHSA, 4epe3 SKe
BOHH TIOTPAIUISIOTH B POCIMHU. XapakTep i CTYMiHb HAKOTIMYEHHS pajio-
HYKJIIIB Yy pOCIMHAX 3alieKaTh BiJl HU3KHU (HAaKTOpIB, 30KpeMa IXHBOTO
MiHEpaJIbHOTO >KUBIICHHS, TPUBAJIOCTI BEreTalliIfHOTO MEPIOAY, PO3MOILTY
KOPEHEBUX CHCTEM Yy IPYHTI Ta IHIINX Oi10JIOTTYHUX OCOOIMBOCTEMH, a TAKOXK
piBHS 3a0pyaHEeHHs TpyHTY. JlomycTuMi piBHI BMICTY paiOHYKIIIB Y (iTo-
YassX BCTAHOBJIOIOTHCA 3TiHO 3 "J[OMyCTUMHUMM PIBHSIMHU BMICTY pPajio-
aykiaigiB Cs-137 ta Sr-90 y npoxykrax xap4yyBanHs Ta nuTHii Boai" [18].
Pe3ynpraTil BUBHAUYCHHS PaAIOHYKIIIIB Y (piTOUAsX HABEACHO B mao. 4.
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m: Tabnuys 4

[

> Bwmict pagionykiigiB y diTouasx

ot pamiony y

> Honycrumuii | Keimku Jlucms Traca Traca Keimxu

l:[ ITokaznuk | piBeHs, br/kr, | pomawku M samu Mg nici exf; auei KaneHoyu

O He OUTBIIE HIX | anmeunol nepyesoi 4 JIKApCoKOi

E Ie3iit-137 200 <141* 9.84 <141* <141* 1.5
Crponniit-90 100 1.97 1.55 3.99 3.7 3.0

M }

i *Mexa uyTaMBOCTI NpHUIaLy.

M : . . .

o: Baxumse 3HaueHHs U1l 3a0€3MeUeHHs] BUITYCKY O€3MeYHOl Ta SKICHOT

Z ! mpoxykii i 3armo0iraHHs MOTPATUISTHHIO JI0 OPTaHI3MYy JIFOJWHH TITKiTHBUX

< PEYOBHH Y KITBKOCTSX, IO MEPEBUIIYIOTh TIT1€HIYHI HOPMH, Ma€ KOHTPOJIb

M : 33 BMICTOM KOHTaMiHAHTIB 0i0JIOTIYHOTO Ta XiMIYHOTO TTOXO/KEHHSI.

3a MiKkpoOIOJOTIYHMMH IMOKa3HHKaMH (hiTodyai MaroTh BiANOBiAaTH
BUMOTraMm "MikpoOiOJIOTIYHUX KPUTEPIiiB ISl BCTAHOBJIICHHS TOKA3HUKIB
0e31mevHOoCTI XapuoBUX MpoaykTiB" [19], mio 3a3HaveHi B mabdi. 5.

Tabauys 5
MikpooOiosioriyna 0e3nmeqyHicTh T0CTIIKYBAHUX 3pa3KiB (piTouais
Keimku Jlucma Keimxu
, Tpasa Tpasa
ITokazuuk Hopwma [19] POMaWKU M amu . ; . | xanenoynu
. . menicu | exinayei | . .
anmeunoi | nepyesoi JKAPCHKOI
MA®AuM,  |He6imbme bk | <10x 10" | 1.0x 102 | 1.0x 102 | 2.0 x 10" | 1.0 X 103
KYO B 1 r/cm? 5.0x%10°
BI'KII
. He
(romiopmm), He BusiBnieHo
50.0] ren? JIONYCKAIOThCS
HHigCHCBi He Ginbme Hix 10 10! Lox 10! u
rpuon, 3 .0 x <1.0 x € BUSIBIICHO
KYO B r/es’ 1010
Jpixkmxi, He Ginbie HiX He 1 1
KYOB r/em? 1.0 % 102 susneno | < 10X 10 He BusiBneHo 1.0x 10

Mikpo6iosoriyai MOKa3HUKHU CBIAYaTh MPO BiACYTHICTH KOHTaMiHa-
il CTOPOHHBOIO MIKPO(DIOPOIO Mia Yac 30MpaHHS CHPOBHHU Ta BUTOTOB-
neHHs (iToyaro Ha BUPOOHHUITBI. Pe3ynbTaTu AOCHIIKEHHS MiATBEPAWIN
BIJIMOBITHICTh MIKpOO10JIOTIYHUX MOKA3HUKIB BCTAHOBJICHUM BHUMOTaM.

BucHoBku. OnHUM 13 HAWMOMYJSIPHIIIMX CHOCOOIB BUKOPUCTAHHS
JIKapChKUX POCIIMH € CIokuBaHHs (piTouaiB. [IpoBeaeHi qocmimkeHHs 6e3-
MEYHOCTI Ta SKOCTI 00paHux MoHOdiTouaiB BupoOHUIITBa TOB "®iTOCBIT
JITA" migTBepAvIA BiMOBITHICTE OTPUMAHUX JTAHUX BUMOTAM YWUHHOI HOP-
MaTUBHOI JOKYMEHTAI1, 10 0COOJIMBO BAYKIMBO B YMOBaX KOPOHaBipyCHOI
magaeMmii.

Hanani mnanyetrbcst gocnipkeHHs modidiToudaiB (300piB), BUTOTOB-
JICHUX ONTHUMAJbHUM KOMOIHYBaHHIM JIKapCHKUX POCIUH 3 METOIO Mpodi-
JAKTHKH 200 XK IMiICWICHHS iIXHBOTO TEPANICBTHYHOTO e(heKTy.
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Babii O., Bozhko T. Safety and quality of Ukrainian herbal teas.

Background. Herbal teas are one of the traditional means for the prevention and
treatment of chronic diseases in Ukraine. They contain a complex of biologically active
substances and characterized by a wide range of pharmacological action. However, there
are virtually no data on the safety of herbal teas and its organoleptic and physicochemical
quality indicators.

Herbal teas are especially popular during the seasonal growth of influenza and SARS.
This year, humanity has encountered a new strain of coronavirus infection COVID-19.
Despite the lack of a cure for this disease, at the time of writing of this article, consumers
have begun to use a variety of foods to prevent disease and strengthen the immune
system. Herbal teas have also grown in popularity. In this regard, the issue of quality and
safety of herbal teas on the Ukrainian market becomes especially relevant.

The aim of the work is to study the safety and quality of herbal teas of Ukrainian
production.

Materials and methods. The subject of research - samples of herbal teas produ-
ced by “Phytosvit Ltd.”: Chamomile Flowers, Peppermint Leaves, Melissa Herb, Echinacea
Herb, Calendula Flowers.

The quality of packaging, labeling, organoleptic parameters and the presence
of poisonous plants and pest infestation of grain stocks were determined. Physicoche-
mical parameters such as mass fraction of moisture, extractives and total ash were
studied. Determination of the content of toxic elements, residual amounts of pesticides,
radionuclides and microbiological safety were carried out in accordance with current ND.

Results. It was established that the mass fraction of moisture of all tested samples
is less than 14 %. That meets the requirements for herbal teas, prevents the development
of microflora and promotes long-term storage of the product. The mass fraction of total
ash of all samples did not exceed 14 %. That also is normal. The content of organic and
mineral impurities in the samples was minimal, and no poisonous plants and pests were
detected. The content of toxic elements, pesticides, radionuclides and microbiological
indicators of herbal teas met the current requirements.

Conclusion. One of the most popular ways to use herbs is to consume herbal
teas. Studies of safety and quality of selected monophyte teas produced by Phytosvit Ltd.
confirmed the compliance of the obtained data with the requirements of current regu-
lations, which is especially important in the context of a coronavirus pandemic.

Keywords: herbal teas, safety, quality.
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KPUTHKA

TA BIBAIOI'PADIS

IHSOPMAIIIMHI TEXHOAOT'TI
COHOIAABHO-EKOHOMIYHOI'O MOHITOPHHI'Y:
HOBITHI IIIAXOOH

IIparuenns VYkpaiHu M0A0JIaTH
eKOHOMIYHE BiJICTaBaHHS 3 TOAAJBIIOI0
IHTETpalli€l0 y CBITOBE CIiBTOBAPHCTBO
00yMOBITIOE HEOOXimHICTE (HOpMyBaHHS
BIJIMTOBITHUX NEP>KaBHUX 1 peTiOHATBHHX
CTpaTeriii couiaabHO-€KOHOMIYHOTO PO3-
BUTKy. ComianbHO-€eKOHOMIUYHHH PO3BHU-
TOK PETiOHy — CKJIATHUH 00’€KT HAyKo-
BOT'O JOCITIPKEHHS, OCKUILKH PiBEHB ITHOTO
PO3BHUTKY € pe3yiabTaToM [ii OaraTbox
YUHHUKIB 1 yMOB. Perion Oyab-skoi kpai-
HH — 1I€ CUCTEMAa B3a€MOJIi €KOHOMIUHUX,
COL[iaJIbHUX, MOJITUYHUX, ICTOPUKO-KYIb-
TYpHUX Ta iHmHMX migcucteM. CyuyacHUi
eTarl PO3BUTKY HAITIOHAJIEHOT €KOHOMIKH
XapaKTepPU3YEThCSl CTPYKTYPHUMHU JTHCTIPO-
NOpLISIMA ~ HA  PETIOHAIBHOMY  PiBHi.
®parMeHTapHICTh PETIOHATEHOTO €KOHO-
MIYHOTO TIPOCTOPY MPHU3BOIUTH J0 HEMOX-
JIMBOCTI BUKOPHCTaHHS TOTCHLHATY MiX-
PETIOHATBHOTO CITIBPOOITHUIITBA, ITABHIIYE
HeOe3MmeKy JIe3iHTerpallii  HalliOHaIBHOI
E€KOHOMIKH, (OpPMYBaHHS pErioHaJbHUX
KpHU3 1 cTa€ OJHHUM i3 IOMiHYIOUUX (hak-
TOpiB agecradimizamii, MmO YTPYAHIOIOTH
1 TAIBMYIOTh TIEPEXiJT IO CTAJIOTO PO3BUT-
Ky. 3 OTJIsIy Ha L€ BaXKJIMBUM HaIPSIMOM
HayKOBUX JOCIIDKCHD € POo3po0Ka Hami-
HUX MojeJieii, MeTomiB Ta iHhopMaIiiii-
HUX TEXHOJOTiIH OI[iHIOBaHHSI HepiB-
HOMIPHOCTI B COLIAJIbHO-€KOHOMIYHOMY
PO3BHUTKY PETIOHIB 3 METOI0 YCYHEHHS
HETaTUBHUX MUCOaIaHCiB.

Bynp-sixa cuctema ympaBiiHHS
nmoTpedye iHGOpMaIiiftHOrO pecypcy, Ha
OCHOBI SIKOTO PEai3yIOThCs TPOIETypH
NPUAHSTTS YIpaBIiHCHKUX pitieHs. Cto-
COBHO CHICTEMH VIIPABIIHHSI pETiOHAIb-

HUM PO3BUTKOM TaKuM iH(pOpMaIliiHUM
pPECYpCOM € CTAaTHCTHYHI COIaIbHO-EKO-
HOMi4HI Moka3HUKH. CKIaIHICTh aHallizy
BEJIMKOPO3MIpPHUX MAacHBiB COLaJIbHO-
€KOHOMIYHHUX JaHUX, 3HAYHI 4acoBl BUT-
patu Ha iX oTpuMaHHA i OOpOOKy BKa-
3YIOTh Ha HEOOXiJTHICTh BIPOBAKCHHS
B CHCTEMY YIIPaBIIiHHS COIiJIbHO-EKOHO-
MIYHHM pPO3BHUTKOM PETiOHIB CYYacHHX
iHpOpMaLiHHUX TEXHOJOTiH 30upaHHs
11 00pPOOKH COIMIATEHO-CKOHOMITHIX JTAaHHX.
ABTOpH TIPENICTABICHOTO PYKOIHCY CKOH-
LEHTPYBJIM CBOIO yBary Ha pO3B’s3aHHI
BXJIMBOI NpoOieMu po3poOKH MexaHi3-
MiB 1 3aco0iB iH(popMamiiHOro 3ade3re-
YEeHHS MpPOILECY YNPaBIiHHS COLIaIBbHO-
€KOHOMIYHHM PO3BUTKOM PETiOHIB.

Tomy BimoOpakeHi B MoHorpadii
"MOHITOPHHT COIIATBHO-EKOHOMIYHOTO PO3-
BUTKY periony", aBTopis Ilypcekoro O. L,
Xapuenka O. A., Mopos 1. O., matepianm
JTOCITI/HKEHHS € Oe3MepedHO aKTyaTbHUMH.

3mict MoHOTpadii CBIAYUTH MPO
TE, II0 ABTOPCHKHUH KOJEKTUB JOCSATHYB
MTOCTABJICHOI JOCIITHUIIEKOI METH — YII0-
CKOHAJICHHS Ta TMOJAIBIIOTO0 PO3BUTKY
CHCTEM pETioHaJbHOTO YNPAaBIiHHSA Ha
OCHOBi1 pO3pOOKHM Monenei, METOMIB Ta
iHpOpMAIIHHUX TEXHOJIOTIH MOHITOPHH-
ry W OWIHIOBaHHS PiBHS COLiANBbHO-EKO-
HOMIYHOTO pPO3BHUTKY. Bapro 3a3Hauutwy,
10 Ba)XJIMBUM HAYKOBUM BHECKOM € PO3-
poOka iH(opmamiiHOi TEXHOJOTIl MOHI-
TOPUHTY, sIK& BPaxOBY€ OCOOJIMBOCTI
PETiIOHANBHOTO PO3BHUTKY Uepe3 TUQepeH-
[MiaIilo B CHCTEMI COMLIaJbHUX 1 E€KOHO-
MIYHHMX IMOKA3HUKIB, IO 3arajoM CIIPHSE
TIIBUIIEHHIO BIPOTIMHOCTI OITIHIOBAHHS
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COITIATbHO-CKOHOMIYHOTO CTaHy pETioHy
Ta Ja€ 3MOTY BapilOBaTH HAIPSIMU 1 3aB-
JlaHHS MOHITOpUHTY. B TeopeTHuHOMY
aCIeKTI TaKUM BHECKOM € BJIOCKOHA-
JeHHsA (HaKTOPHOI MOJCI OLIHIOBaHHSI
PIBHSL COLIAJIbHO-eKOHOMIYHOTO PO3BUTKY
JI0 BpaxyBaHHS 3HAHb 1 JOCBIAY EKCIICPTIB,
0 JTaji0 3MOTY IIiJIBHINUTH HAIIAHICT
OIIHIOBAHHS  COIiaJIbHO-EKOHOMIYHOTO
CTaHy pETIOHIB 3aBISKH 3aCTOCYBAHHIO
B paMKaxX MOJIeNi HE TIIbKH CTaTHCTHY-
HUX METOJIIB PO3paxyHKy, aje W Mexa-
Hi3MiB E€KCIEPTHOTO OILiHIOBaHH:. 3aciy-
rOBy€ Ha yBary 3amlpOIlOHOBAHUUN aBTO-
pamMH MeToJl aBTOMATH30BAHOTO BU3HAYCHHS
IHTETpaJIbHUX TTOKA3HHKIB COIIaIbHO-CKO-
HOMIYHOTO PO3BUTKY Ha OCHOBI CIIiJIb-
HOTO BHKOPHUCTAHHS METOIB ()aKTOPHOTO
aHaJ3y ¥ eKCIEpTHOro OLIHIOBAHHS, SIKHI
CTaB OCHOBOIO iH(hOpMaIiiHOI TEXHOOT1]
OITIHIOBaHHS PIBHS COIIATEHO-CKOHOMIY-
HOT'O PO3BUTKY PETIOHIB.

BaxnmBoro 0coONIMBICTIO MOHO-
rpadii € ToW QakT, I10 TEOPETHUUHI IO-
JIOKCHHSI 1 BUCHOBKM 3HAXOJSTh CBOIO
peamizanito 'y BUrisigi  iHQopMamiiHo-
aHAITUYHOI BEOCHUCTEMH MOHITOPHUHTY
TTOKA3HUKIB COIIATEHO-CKOHOMIYHOTO PO3-
BUTKY perioHiB Ykpainu. [i mpakruune
3HAYCHHS TOJISITa€ B TOMY, IO Teope-
TAYHI Ta TMPAKTUIHI TTOJOKEHHS 1 PE3yIIb

TaTh, NPOTPAMHO peali3oBaHi 3acobu
COLIIAbHO-eKOHOMIYHOTO ~ MOHITOPHHTY
i OLIIHIOBAHHSI CTBOPIOIOTH HAYKOBY OCHOBY
JUISl BJIOCKOHAJICHHSI CHICTEMH YIIPABJIiHHS
perioHaNbHUM  PO3BUTKOM.  HaykoBo-
OpuKIagHi po3poOKM Ta pexoMeHaamil
BIPOBAPKCHO B MIPAKTUYHY MiSUTHHICTD, a
TaKOXX BUKOPUCTAHO B OCBITHROMY IIPO-
Lecl 3aKiafiB BHIOI OCBITH. 3araioM,
MOHOTpadiss Mae TEOPETUKO-TPUKIIATHUN
XapakTep, BUKOHAHA Ha BHCOKOMY Hay-
KOBOMY DiBHI # BimoOpakae HOBITHI Tij-
XOJIU JI0 PO3B’S3aHHS MPOOJIEMU ITiJ[BU-
HICHHS €(QEeKTHBHOCTI CHCTEMH YIIpaB-
JIHHSA pPETiOHAJIBHUM PO3BUTKOM. Mare-
piasm MoHOTpadii MICTATH Baromi, HAyKOBO
OOIpyHTOBaHI pe3ynbTaTH, L0 OYAyTb
IIIKaBUMHU TIPEICTaBHUKAM PI3HUX HayKO-
BUX IIKiJI, KOPDUCHUMH JIJII MOJIOJIUX Ha-
YVKOBIIIB Ta € CYTTEBUMHU ISl BUCHUX, SIKi
3aiMarOTHCS TUTAHHSIMH YIIPABIIHHS CKJIA]I-
HFMH COIIJIbHO-eKOHOMIYHUMY CHICTEMAaMH.

Kosanvuyx Kocmanmun @edoposuu,
O00KMOP eKOHOMIYHUX HAYK,

npogecop, dexan

@axyrememy eKOHOMIKU | MEHEONCMEHNY
Hayionanvuoi memanypeiiinoi

akaodemii Ykpainu
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