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AHHoTauus. CtaTbs paccMaTpuBaeT npob6iemy XaHpoBOW aTpubyumm short story
The Root of All Evil Tpama [puHa, KOTOPYIO UMEHYIOT TO HoBeNoi (dhpaHuysckas
KpUTMKa), TO pacckasoM (pyCCKOA3blYHAsH KPUTKKA), U B3aUMOCBSA3b €€ NO3TUKM C
)XaHPOBOI MOAENbto. BaXHOCTb M aKTyanbHOCTb PeLleHUsi MOCTaBMIEHHON 3afaun
3aK/toyaeTca B TOM, YTO 9TO MEpPBOE MCCNEefOBaHWe XaHPOBOW Cheunpukn w
MO3TMKKM OJHOW U3 TPUHOBCKMX Short stories, HaNUCaHHbIX B KOMUYECKOM MOZAYCE,
KOTOpPOEe OTKPbIBaeT MEepcrneKTMBY KOMMIEKCHOrO M3yYeHUs BCEro Koprnyca ero
Manoii Npo3bl (fO CUX NOP HE U3YYEHHOIA).

WUccnepoBaHue onupaetcs Ha Teoputo xaHpa (M. baxtun, H. Jeiigepman, P. Yannek
n 0. YoppeH 1 Ap.), COrnacHo KOTOPOIA XaHp ABISeTCA GOPMOii XyA0XECTBEHHOMO
No3HaHWs MUpa, 06/1aaeT XaHPOBO NaMATbIO (CEMaHTUYECKUM SAPOM XaHpa) W
3afjaeT napameTpbl Xy4,0XXEeCTBEHHOro MUPOMOZENNMPOBAHNA U NPOYTEHUS TEKCTA, a
TaKXe  WUCMNONb3yeT  TeHONOrMYeckue,  TEKCTONOTMYECKUEe,  CTPYKTYPHO-
aHanuMTUYecKne 1 HappaTosiornyeckne NPUHLMMbI aHann3a, 4To NO3BOANIIO CAeNaTh
cnepyiouwme BbiBOfbl. Bo-nepBbixX, Hannuyne B NPoU3BeEHUN TaKUX XapaKTepHbIX
AN KaHpa HOBENNbl MPU3HAKOB, KakK HEOObIYHOE MPOWCLLECTBUE MM «Kasycy,
Nexalume B OCHOBE CHOXeTa; OAiHa JOMUHUPYIOLLAsA CIOXETHas IMHUA U AUHAMU3M
pa3BepTbIBaHMSA COBLITUIA C UX aKKyMYNsLMEN; HEOXUAAHHbIA CIOXETHbIA NOBOPOT
(HOBENMMCTMYECKNA MyaHT) M KOMWYECKOE Hayano, npucyliee 3HauuTenbHoMy
KONW4ecTBy HOBEN. BO-BTOPbIX, CMbIC/IOBOE COAepXXaHue NponsBefeHns oTBevaer
XYOXECTBEHHOW MOAENN WMEHHO HOBENIMCTUYECKOro XaHpa, Ans KOTOpoW
XapaKTepHO OCMESIHWE HEeJO/MKHOTO, YLWEpPGHOro, NIOXHOTO (B [AAaHHOM Cnyyae
PENUTMO3HOT0 0rMaT3Ma) U YTBEPXAEHUE 3A0POBOA M NOMHOLEHHOW CTUXMM
ObITHS.

Wcnonb3oBaHHas B paboTe METOAMKA M MONyYeHHble PesybTaTbl NPeACTaBAAoTCA
MepcrneKTUBHbIMK KaK AJ11 fanbHeiiLlero n3yyeHns manoil nposbl pamMa puHa, Tak
W ANsi aHanornyHbIx chep nccnefoBaHus.

KnioueBble cnoBa: [pam [puH; short stories; HoBenna; pacckas;
MUPOMOJENNPOBaHNE; KOMUYECKNIA MOAYC.

Abstract. The article considers the problem of genre attribution of the short story The
Root of All Evil by Graham Greene, which is defined as novella by the French criticism
and as a story by the Russian criticism, and correlation of its poetics with the genre
model. The importance and topicality of solving this problem lies in the fact that this
is the first study of the genre specificity and poetics of one of Greene’s short stories
written in the comic mode, which opens the prospect of a comprehensive study of the
whole body of his short prose (not studied yet).

The research is based on the theory of the genre (M. Bakhtin, N. Leiderman,
R. Welleck and 0. Warren, etc.), according to which the genre is a form of artistic
cognition of the world, has genre memory (the semantic core of the genre) and sets
the parameters of the artistic world-modeling and reading of the text, and also uses
the genological, textual, structural-analytical and narratological principles of analysis,
which allowed to make the following conclusions. First, the presence in the work of
such characteristic features of the novel genre as an unusual case or incident
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modus.

BBEJIEHUE

Boiparomuics aHrJIMUCKUMA poMaHUCT XX Beka
['pam I'pun (1904-1991) 6b11 OTHOBPEMEHHO U
6JleCTAIIMM MacTepoM Maslod Npo3bl — short
stories. OjHaKO 3Ta CTOPOHA TBOPYECTBA BeJIU-
KOro mucaTesisi, 6e3 KOTOpOro, Kak BEpHO 3aMe-
Tua B. bubuxuH, «iutepatypy XX Beka yxe
HeJIb3s1 TpeACTaBUTb» [1], NMpakTH4YecKH He
NpUBJIEKaeT BHUMaHUe UccienoBatesnen. Eciu o
IPUHOBCKHUX pOMaHax HaMMUCaHbl AeCITKU MOHO-
rpaduii U AuccepTalMOHHbIX UCCIe0BaHUH, TO
0 ero MaJioy Npo3e UMeITCs JUIb 0011e CYX-
JaeHus [5, cov.; 4, cov. 4], npeAUCI0BUSI K HEKO-
TOpBIM cO6OpHUKaM short stories [8, c¢.5-9; 10,
c.3; 7, c.7-12; 11] pa kpaTkue u3/aTeJbCKHUE
CpaBKH, MpeBapsIue NepeBossl [2, c.2; 3,
Cc.2]. 3TO KacaeTcs KaK aHIJIO-aMepUKaHCKOH,
3amnaJiHOM, TaK U COBETCKOM /TIOCTCOBETCKOM JIH-
TepaTypHOU KPUTUKHU.

06 3TOM cUTyalMMU XOpOILO CKas3aj caM [puH.
B npeanciioBUM K COOPHUKY CBOEW MaJsiod Mpo-
3bl Collected stories (1972), KoTOpbIN cofepKal
TPUALATh BOCEMb NpOM3BeJeHul, ['puH nucas:
«CeronHs, Korja 3TOT TOJICTBIM TOM JIEXKHUT Iie-
pe/io MHOH, 1 HAUWHAal0 MOHUMATh, UTO C EPBbIX
JIHEN CBOEM eATeJIbHOCTU 5 ObLJI MO CYTH Jiesia
aBTOpPOM pacCKa3oB, — OHU BOBCE HE «KJIOYKHY,
KaKMMHU g UX paHbllle cyuTasl. U Bce-Taky, XOTs
MHOTMe W3 PacCKasoB, NPeJCTaBJIeHHbIX B 3TOM
TOME, MOXKET ObITb, JIy4lllee U3 TOTr0, UTO 51 KOTAa
60 mucaj, MeHs] BOCHPUHUMAIOT Kak pOMaHU-
CTa, KOTOPbIM MHOTJA MHUCaJ PaccKasbl, TaK Ke
KaKk HeKoTopble HOBe/UIMCTbl (Momnaccah,
B. [IpuTyeT) «MHOrAa NMcaIu poMaHbl» [9].

Ha ceropHsilIHUE IeHb ero nepy NpUHaJIeKUT
6oJiee NATUAECATH MPOU3BEJAEHHUN ITOr0 KaHpa:
aHIJIMMCKoe HasBaHue Complete short stories
(2005) [6] comepxuT 53 nmpou3BeJeHus], a U3/ia-
HUe TPUHOBCKUX NEPEBOJOB MasIOW MPO3bl Ha
bpaHy3ckuil g3blk noj Ha3BaHueM Nouvelles
completes (2013) [7] HacuuTbiBaeT 54 3a cyeTr
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underlying the plot; one dominant storyline and the dynamism of unfolding of events
with their accumulation; an unexpected turn of the plot (novelistic pointe) and a comic
beginning inherent in a significant number of short stories. Secondly, the semantic
content of the work corresponds to the artistic model of the novelistic genre, which is
characterized by a mockery of the undue, defective, false (in this case religious
dogmatism) and the assertion of a healthy and full-fledged element of being.

The method used in the work and the results obtained are promising both for further
study of Graham Greene’s small prose and for similar fields of research.

Keywords: Graham Greene; short stories; novella; story; world-modeling, comic

BKJIIOUEHHUS] OTCYTCTBYIOILETO B aHIVIMMCKOM
y3JaHuU pacckasa The Stranger’s Hand (1949).

O6paiaeT Ha ce6s BHUMaHUe pa3HOOOW B KaH-
poBoOM IeGUHUIIUM TPUHOBCKUX Short stories pu
nepeBo/ie UX Ha Jpyrue s3blkd. Tak, B 4acTHO-
CTH, BO PppaHIy3CKUX MepeBojax OHU 0603Haye-
Hbl KaK «HOBEJUJIbI», @ B KPUTHUKE HA3bIBAIOTCS
TO «HOBEJJITAMU», TO «PAaCCKa3aMu»; B PYCCKUX —
KaK «HOBEJLJIbI» UJIU «PACCKa3bl», B YKPAUHCKUX
- KaK «paccKasbl».

JTa kaHpoBasi HeONpe/leJIEHHOCTb TauT B cebe
OMAaCHOCTb HEeaJeKBAaTHOIO IIOHMMaHUA UX
WJIeTHO-CMBICJIOBOTO M 3CTETHUYECKOr0 COZep-
»kaHus. Benb xxaHpoBasg popMa, ec/id UCXOAUTh
13 Teopuu xaHpa (M. BaxtuH, P. Yamiek u
O.YoppeH, H.Jlengepman, T. boBcyHUBCKasa u
Zip.), — 3TO MO/ieJib, KOTOpasi 3aaeT MPUCYILHe
JIAHHOMY >KaHpy NapaMeTpbl MUPOBOCIPHUATHUSA
Y XyJI0’KeCTBEHHOI'0 BOCIIpOU3BeJeHud. B cuiy
3TOro OnpejiesieHue >KaHPOBOW IPUHAJJIEKHO-
CTU ABJIIETCA OCHOBOIIOJIATralolllerd HCC/ael0Ba-
TeJIbCKOU 3a/ia4er MPpU U3y4YeHHH BCero Kopmyca
short stories 'pama 'puHa.

[lo npesBapuTe/IbLHOM OLeHKEe K HOBEJJINCTHYe-
CKOMY >XaHpy MaJIOM Mpo3bl MUCATeJNsT MOXXHO
oTHecTH 6osiee 20 mpou3BeieHUH, 6OJIbITHHCT-
BO U3 KOTOPbIX HeCceT Ha cebe sIBHbIM OTIEeYaTOK
koMusMa. OiHOM U3 HauboJiee IPKUX CpeSid HUX
110 60raTCTBY OTTEHKOB KOMHUYECKOT0 U MacTep-
CTBY CHKETHO-KOMIIO3UIIMOHHOTO IMOCTPOEHUS
C ITOJIHBIM OCHOBaHMEM MO>XHO Ha3BaTb HOBeJI-
ny The Root of All Evil («<KopeHb 3J1a»), BepBble
ony6JIMKOBaHHYI0 B 1964 roJly B MapTOBCKOM
HOMepe JIOHJIOHCKOro KypHasia New Statesmen
(Bo dpaHILly3cKOM U3AaHUU AaTUpyeTcsa 1967 r).

[Jeab paboTel - A0Ka3aTh, YTO 3TO UMEHHO HO-
BeJIJI4, @ He pacCKa3 M IN0Ka3aThb, KAK »XKaHPOBas
HOBeJUIUCTHYECKass MoJeslb (GOpPMHUPYeT COOT-
BETCTBYWOIIUNA XYJOXXEeCTBEHHbIM MHp, JAOMHU-
HaHTOU KOTOPOTO B JAHHOM C/y4ae fIBJIAETCHA
CTUXUS KOMUYECKOTO.
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3HAYMMOCTb U aKTyaJIbHOCTb IIOCTAHOBKHU 3TOU
po6JieMbl 3aK/IH0YAETCS B TOM, YTO 3TO IepBoe
UCCIeZloBaHUE KaHPOBOH crelPUKU U MOITH-
KU OJIHOM M3 TPUHOBCKUX short stories, HanycaH-
HbIX B IOMOpPHUCTUYECKOM MOJYCe, KOTOpOe OT-
KpbIBaeT INepCHeKTUBY KOMIJIEKCHOTO H3yye-
HUSl BCEro KopIyca ero Majoid mnposbl ([0 cux
IIOp MPAKTUYECKH He U3yYEeHHOM).

JIIs1 OCTWXKeHUs MOCTaBJIEHHOM IeJI KCI0JIb-
30BaHbl T'€HOJIOTHYECKHUH, TEKCTOJIOTHYEeCKHH,
CTPYKTYpPHO-aHAJIUTUYECKUW METOAbl U Happa-
TOJIOTMYECKast METOIMKa.

PE3YJIbTATbl UCCNEJOBAHUA

B paboTe Mbl onupaeMmcsi Ha JePUHHULHIO HO-
BEJJINCTUYECKOTO >KaHPa, HalleJllero oTpaxe-
HUe B KHUre «Teopus JIMTepaTypHbIX KaHPOB»
[12]. CorsiacHO TpaKTOBKE aBTOPOB JIaHHOM
KHUTH, HOBeJlJIa NpeJCcTaBjseT cO60M KaHOHU-
YeCKHUH KaHp MaJION NpOo3bl, AJs KOTOPOro Xa-
paKTepHbl KOHIIEHTPUPOBAHHOCTh U JUHAMU3M
CIO’KeTa, BOCXOJAILEro, Kak MpaBuJ/Io, K aHEK/10-
Ty YU IPUTYE; YCTAaHOBKA Ha «Ka3yC — CTPaHHbIN
Cy4yal TeKylled COBPEMEHHOCTH WJMU YJAUBU-
TeJbHbIA HcTopudeckuit ¢akt» [12, c.59]; Ha-
JINYMe pe3KOro CHKEeTHOTO CJIOBa WJIM MyaHTa —
«UHANBLHOU NepeMeHbl TOYKHU 3peHus (repos,
YUTATEJIS1) HA UCXOJHYIO CIOX)KETHYIO CUTYaI[HI0»
[12, c. 56]. Eme ogHOM BakHeM11ell yepToi HO-
BeJIJIbl fIBJISIETCSl MCIOJIb30BaHHME KOMUYECKOIO
KaK «a/IeKBaTHOM peaKIUH Ha MapaioKcasib-
HOCTb CYyLeCTBOBAaHHUSI U TOP>KECTBA CBOEBOJIb-
HOM >KU3HEHHOW CTUXUU HaJ, YeJIOBeuYeCKUMU
LeJISIMH, [IJIaHaMU U cxeMaMu» [12, ¢. 59].

B cBeTe faHHOrO NOHUMaHuA HoBeJ1a «KopeHb
3/1a» TpeACTaBJsAET HJeaJbHbI BapUaHT HO-
BEJJINCTUYECKOM  MOJe/M, IIOCKOJIbKY, BO-
IIEePBbIX, B LleHTPe MCTOPUH, COCTABJISAIOLIEHN ee
CIOXKET, JIEKUT KaK pa3 HeOoObIYHbIM CJyyaH,
VIMEHHO «Ka3yC», BeCbMa CXOJHbIU C aHEKJL0TOM;
BO-BTOPBIX, €CTb HOBEJ/UIMCTUYECKUU IyaHT -
dvHaNbHas nepeMeHa TOYKU 3pEHUsT Ha UCXO[-
HYI0 CIOKETHYIO CUTYalulo; B-TPeTbHUX, [JOMH-
HaHTHBIM fIBJIAETCS KOMUYECKUH MOJYC IIOBECT-
BOBaHMSL.

OcHOBY croKeTa COCTaBJIIeT MOWCTUHE Tparu-
KOMMWYECKUH cy4dai. ['pynna noXuiblx JoAeu
He6OJIbIIOr0 HEMELIKOI0 TOpOJiKa, YCTaB NUTh
JloMa BUHO B IOJIHOM OJJMHOYECTBE, 110 MHUIIMA-
THUBeE >KeHbI OZJHOTO U3 BBINUBOX, reppa llIMuaTa,
Haule/iiel colo3HULy B Jule ¢pay Mrisiep,
«KEeHLIMHbl peuuTeJIbHOro Hpasa» [6, c. 408],
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00beJMHSIETCS B CBOETO POJA MYKCKOM MUTEM-
HbIN KJ1y6. [ToouepeaHo cobupasich (Kbl CO
CBOMM BHHOM) B YbeM-JHOO0 JOME, OHM MOCTe-
IIeHHO 00peTalT CIOCOOHOCTb BECTH 3a BBIIMB-
KOW He3aTeWJIUBble pa3roBOphbI O MOroje, O BU-
Jlax Ha ypoKaH, 0 NMpoulefIIuX COObITUAX U T.IL
ExxenHeBHble My:KCKHe COOpaHHUs JAlOT UX XKe-
HaM JI0JITOXK/JaHHYI0 BO3MOXKHOCTb IPOBOJUTD B
KaKOM-HUOY/Ib IpyTOM JlOMe CBOM MOCHU/IEJIKH 3a
BSI3aHMEM, pa3roBOpaMM O BHYKaX U BHYYKax,
caabpuBasi MX HENPeMEeHHOH Yalleykou Kode.

Tak yzayHO C/I0XKUMBILAACA, K YAOBOJBCTBHUIO
MYKeH U KeH, CUTyalusi NpUobpeTaeT HEOXHU-
JIAaHHBIMA NOBOPOT, NPUBOAALIAN K KOMUYECKUM
Y, B KOHEYHOM UTOTre, KOMeJUNHO-Tparuieckum
co6bITUAM. CIyYUJI0Ch TaK, YTO MYXKYUHBI, 00b-
€/IMHUBILIUCh C LeJIbI0 COBMECTHBIX BBINHMBOK,
KaTeropuyeckd OTKa3bIBAIOTCS MPUHUMATh B
CBOM Kpyr 4pe3MepHO JOOMNBITHOIO reppa
[lroksepa, «MaJieHbKOIo, BEPTJISIBOTO, KHCJOTO
YeJIOBEUKa, C KOCbIMH MPOH3UTEJbHbIMHU TJa3-
KaMH», KOTOpble «AeWCTBOBaJIM Kak OypaB» [6,
. 409] u BbI3BIBA/IM ¥ cOobece/JHMKA OLIYIEeHHE,
YTO U3 €ro Jjiba BOT-BOT «IOJIETSAT OMMUJIKU» [6,
c.409]. Ilo 3TOM NpUYMHE MY>KYMHBbI pelaloT
BCTPEYAThCS IO/NOJbHO», B TJIyOOKON TalHe B
6oJib1IOM Norpe6e reppa bpayHa, uTo 1 noryou-
JIO UX.

TparvukoMu4eckoi pasBsi3Ke MpPeAIIecTBYeT ye-
peAa To 3a6aBHBIX, TO CMEIIHbBIX, TO OYPJIeCKHBIX
npoucuiecTBUH. OTBEPrHYTHIN «KJIyOOM» BBIIU-
BoX repp [lroksiep ycTpavBaeT 3a HUMH HaCTOsI-
Y0 CJIEXKKY, KOXKAbIA Bedep 06X0/s AoMa BCex
YJIeHOB KJIy6a, HO KaXK/bli pa3 ero BCTPeYyarT
3aKpbITasi JiBepb M TeMHble OKHa. OGeckypa-
YKEHHBIN 6eCIUIOJHBIMU MOMCKAMH, OH, B KOHIIE
KOHILIOB, SIBJSETCS K HAYaJIbHUKY MOJIMUIUH,
BHYyIIasi €My MbIC/Ib O HAJIMYUH B TOPOJIKE aHAp-
XUCTCKOTO 3aroBopa. OH nepejjaeT eMy CIHCOK
MMEH IIeCTEPhIX «3aroBOPIIMKOB» (MMEHHO
CTOJIbKO OBLJIO YJIEHOB KJ1y6a) U Mo6y»X/JaeT Ha-
YaJIbHUKA HayaTh paccie/loBaHue Jiejia 0 «Tau-
HBbIX CXOAKax». M XOTs mociefHUN U CUUTAET,
YTO NpPeJCTaBJeHHbIX B CIHUCKE JIIAEH TPYAHO
3anmo/io3puTh B 3aroBope (“they are not the kind
of men I would suspect of plotting”) [6, c. 411]),
OH ycTynaeT Hamopuctomy reppy [lwokiepy u
BblJleJIIeT, KaK 3aMeyaeT aBTOp, «6e3 0coboro
3HTy3Wa3Ma», MOJIMIENCKOro [ pacciaefioBa-
HUS 3TOrO Jiea.

Y>ke cama 3Ta ClieHa fIBJisieT CO00M SIpKUM 06pa-
3el] TPUHOBCKOTO KOMH3Ma, OKpalleHHOro Ha-
CMEeIKON He TOJIbKO HaJ, He33a/auJIMBbIM rep-
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poM Iltok/iepoM C ero MCTUTEJbHbIM XapaKTe-
pPOM, NPUKPBITBIM MOKA3HOW TPaXKAAHCKOW akK-
TUBHOCTbIO, HO U CJIYUIAIOIIUM €ro MOoJIMUIeH-
CKMM YMHOBHUKOM. [IpHBeJieM B KauecTBe MpH-
Mepa 3TOT 3nu30/,. Coo6IIHB CyIepUHTEH/IAHTY,
4YTO B ropofie HabJII0JaeTcs pasrys aHapXUCT-
cKUx 6aHp (an anarchist outrage) [6, c.411]) u
YTO J@XKe [OroBapMBalOT O MOKYLIEHWU Ha Be-
JIMKOTO replora, OH HAUMHAEeT CBEPJIUTb CBOUMHU
IJla3aMM - OypaBYMKaMU [epeHOCULy CylepUuH-
TEH/AHTa, OT Yero TOT HAYMHAET ep3aTh Ha CTy-
Jie ¥ y HEro HauuHaeTcs: MUrpeHb. U ganee 'pun
yepe3 HaCbILIeHHbI HAaCMEeLJIMBOCTbIO JHUa/Ior
NIOKa3bIBaeT, KaK 3/IpaBOMBICJSIINHN, HO He Xe-
JALMA HUMeTb HENPUATHOCTH CylNepUHTEeH-
JIAHT MOCTENEeHHO YCTyNaeT HallOPUCTOMY Teppy
[Troksiepy c ero HaBsI3UMBOM HUJeel TauHOIro 00-
111eCTBa, KOTOPOE CYLIeCTBYET M0/J; CaMbIM HOCOM
nosvnuu (“under the nose of the police... there
exists just such a society”) [6, c. 411].

B cTosb ke HacMeLUIMBOM MaHepe, Nepexo/s-
el Mopord B OypJiecK, ONHCHIBAETCS Yy4yacTHe
BbI/IEJIEHHOTO CYyNEPUHTEHAAHTOM OeCXUTPOCT-
HOro noJsinieickoro. OH HAYMHAET ero ¢ NPsiMo-
ro paccrnpoca OKpY>arLMX O LIeCTePbIX M0A03-
peBaeMbIX, UTO MOOYK/JaeT MOCAeJHUX K ellle
60JIbLIIEN CKPBITHOCTH M OCTOPOXKHOCTH. Bce 3TO
B CBOIO Ouepe/ib BJieYeT 3a COOOM Iiesiblid psj
KOMUYECKUX CUTYalHH.

OpHa U3 HUX CBS3aHA C IJIAHOM MacCKHpPOBKHU
NUTEeNHOro Kiay6a. YToObl CKPbITh MECTO MOIO-
€K, KK/ plil Beuep OJMH U3 4IEeHOB KJjyba J0J-
*KeH ObLI «IPUHOCUTH Cebsi B KEPTBY 00ILEMY
JleJy, 0TKa3bIBasACh OT y4acTHs B MOINOMKe, YTO-
6bl HaBeCcTH reppa [lrok/epa 1 NoNULENCKOr0 Ha
JIoxHbIN cnen» (“each one sacrificed a night’s
drinking in order to lead Herr Puckler and the
policeman astray”) [6, c. 411-412].

«[IprHOCAIMM cebs B KepTBY 00LLeMy Jesy»
OJIHAX/Ibl OKa3biBaeTcs repp LIMUAT, KOTOpbIH
pelraeT yBecTU reppa [lioksepa mnojasblie OT
ropojika. YcTaB U »KeJasd INepeloXHYTh, OH IO
olmM6Ke nomnazaeT B Myb6JM4yHbIA goM. Cobupa-
ACb 4yepe3 Kakoe-TO BpeMs NOKUHYTb €ero, OH
OGHapy»KMBaAeT, YTO HAXOAUTCA NOJ HabJroze-
HHEM MOJIMLENCKOro, CMEHUBLIETO Ha MOCTY
reppa Iltoknepa. YTo6bl MpPOCKOJIBL3HYThH He3a-
MedyeHHbIM, Tepp UIMUAT BbIHYX/JEH nepe-
0/leThCSl B JKEHCKOe IyIaThe. X035lKa 3aBe/|leHUs
Y JileBULbl TaK OOPAJUJIA U Pa3yKpacw/M ero,
4YTO, KOIJJa OH BBIXOJWUT Ha YJMILY, TO BHJOM
CBOMM HaCTOJIbKO OPaXKaeT MOJIMLENCKOTO, UTO
TOT, IO CJIOBaM aBTOpPa, OYKBaJIbHO MPHUPOC K

Section “Languages”

MecTy (“the policeman was so astonished by the
sight that he stood rooted to the spot”) [6, c. 413].

U xota repp lIMuaT, o6s1aaBIIMK, 10 3aMeya-
HUIO paccKas3uuka, GUrypol «OJHOM M3 CBOUX
BUHHBIX 604ek» [6, c.417], BUXpeM NPOHOCUTCA
MHMO IOJIMLENCKOro, 06MaHyTh €My €ro He yza-
eTCsl, U B CBOEM pallopTe CyNnepuHTEHAAHTY I0-
JIMLEUCKUH cooblnaeT, 4yTo, “members of the
secret siciety dressed themselves as women and
in that guise freguented the gay houses of the
town” [6, c.413] («4wieHbl TalMHOro 06IlEeCTBa
NepeosieBalOTCsl B »KEHCKOe IJIaTbe U B TaKOM
BU/JIe MOCELIAI0T yBeceJUTe/bHbIe 0Ma rOpoJ-
Ka»).

Ha HemoyMeHHBIA BONpPOC CyNepUHTEHJAHTA,
3a4eM OHHU 3TO Jies1aloT, repp [rokiep HameKaeT
Ha pasry/l Oprui, KOTopble HayaJld BBIXOJUTb
«3a paMKH eCTeCTBEHHOTIO IOJIOXKEHUS1 Belen»
(“which went beyond the natural order of
things”) [6, c.413], no6aBuUB mpU 3TOM, 4YTO
aHapxus OXBaTWJIa BCe, JjaXke UHTUMHbIE OTHO-
HIeHUsI MeXAY MYyKYMHAaMHU U >KeHIIHUHaMU
(“anarchie... is out to upset everything, even the
propet relationship of man and women”) [6,
c.413].

TakuM o06pa3omM, 6e306KUAHAs CO BCEX CTOPOH
3aTesl LIECTEPBIX FOPOXKaH CO3JaTh KIy6 COBMe-
CTHBIX BBINMBOK OJarojapsi MCTUTEJbHOU 3a-
BUCTH U BBEJJIUBOTO JIIOGOMBITCTBA OTBEPTHY-
Toro reppa Ilioksiepa o6peTaeT YepThl aHAPXHU-
CTCKOI'0 3ar0BOpPa, yTPOXKaIoLEero rocyjapCcTry U
HPABCTBEHHBIM yCTOSIM o6uiecTBa. ['uneprtpo-
dupoBaHHass MHUTEJbHOCTb Treppa Ilokiepa
HauMHaeT NpuobpeTaTh 6oJie3HEHHbIE GOPMBI,
NOpPOX/iasi HOBble KOMHYECKHEe 3MHU30/bl, MpPH-
BO/IsIIIIME K MIeYaJIbHOMY J1J1sl HET'O UCXOAY.

CnepBa OH /11 CKPBITOU OXOTBbI 32 HEYJIOBUMBI-
MU «3arOBOPIIMKAMU» HAaYHWHAET MOSIBJASATHCS B
»KEHCKUX OJEX/JaX, M0Jl03peBasi KaXK/Ayl IO0JI-
HYI0 KEHIIIMHY B TOM, YTO 3TO OJUH U3 Nlepeo/ie-
ThIX «3arOBOPLIAKOB», U JOXOJAUT A0 TOTO, YTO C
OJIHOM W3 HUX CpbIBaeT MapHK, BbI3bIBasi My6-
JIMYHBIN CKaHAaJ.

3aTeM noJ BUJOM KyxXapKH, KoTopyto repp bpa-
yH (Biafiesien; morpe6a Kjiy6a) HEOCTOPOXKHO 3a-
KasaJl B MeCTHOW raseTe JJis MPUTOTOBJIEHUS
MIOHYMKOB C MSICOM JIJIsi BEYEPHUX MOCHUJIEJIOK,
IPOHUKAET B CaMOe Cep/lle 3aroBopa M Npej-
CTaBJISIET CyNEepPUHTEHJAHTY 3alUCaHHbIM [10-
CJIOBHO COBEpUIEHHO MYCTOW W TATYYHWH pasro-
BOD ILIECTEPHIX BHIMTHUBAIHUX MY>KIHH.
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JloHoc, o3arsiaByieHHbIN Kak «K Jleny O TakHbIx
Cxopakax B [lorpe6e 'eppa bpayna Ha ... llITpac-
ce, 27», comepxan 12 cTpaHUL, NOJIAJIOra, CO-
CTOSILLETO U3 HEUTPaJIbHBIX PEIVIMK TaK Has3bl-
BaeMbIX 3aroBOPLIMKOB, MepeMexaeMoro Jo0J-
TMMU [lay3aMHU: O JOX/e, O BU/JlaX Ha YpoxKal BU-
HOTpaZia; O MOYTaJbOHE, YyTh He CJIOMaBLIEM
HOTY; O CIlelllallliX TOPOJACKUX Yacax; 0 cobake
OyproMucTpa C YepHbIMHU MATHAMU Ha CIHHE U
T.IL.

ITOT OGeccMbIC/IEHHBIM [JOHOC W HeJlelble MO-
NOBITKU pacliuPpoBaTh €ro Kak HNOATOTOBKY K
TepakTy [6, c.414-415] - ewe oauH ob6paser
IPUHOBCKOTIO KOMM3Ma, CUJIbHAs CTOPOHA KOTO-
poro, no MHeHUIO [IMKO AMIB3, KODEHUTCS B «HIO-
aHcax» U B YMEHUH CIIABJSTh BOEJUHO KOMe-
JIUI0 ¥ ipaMy 4yeJsioBeyecKoro obITvs [11].

B HacMenuIMBOM KJIIOYE OMKCaHa U CMEPTH rep-
pa [roksiepa. He 3Hasi o cBoeM pa3o6/1aueHrH, OH
SIBJISIETCS C AQHTAKUPOBAHHBIM 11 GoJiee MoJI-
HOro c6opa CBeJIeHUH MepPeosieThIM B KEHCKOe
IJIaThe TOJIMLENCKUM, KOTOPOro co6UpaeTcs
IpPeCTaBUTh KaK CBOEro MOMOIHHKA, U MOTH-
6aeT OT IOMNaBLIET0 €My B T0JIOBYy HOYHOTO
ropIlKa, OPOIIEHHOTr0 OAHUM M3 paccep:KeHHBIX
3arOBOPIHKOB.

JTO CBOero poja TMepBbId YpOBEHb KOMHM3MA,
BO3HHUKAIOLIMK B pacckase oTia. Ho mockosbKy
HOBeJIIa MOCTPOEeHa KaK pacCcKa3 B paccKase: Uc-
TOPHIO, PACCKAa3aHHYIO OTL[OM, IIEpe/IaeT ero ChIH
Y CONPOBOXK/IAET €e CBOMMU KOMMEHTAPHUSIMH, —
BO3HUKAeT BTOPOW ypOBEeHb KOMH3Ma, BblJep-
)KaHHBIA B  OCHOBHOM B  JI0OpPOJYILIHO-
IOMOPHCTUYECKOUN TOHAJIbHOCTH.

Paccka3aHHasi OTLIOM HCTOpHs JlaBHEro CoObl-
THSI B HEMEIIKOM TOpPOJIKe, T/l€ OH KOTJA-TO »KHUJI
Jlo nepee3sia B AHIJIMIO, NOAAETCS KaK MOpPaJib-
HOe NOY4YeHHEe CBOEMY ChIHY - LIKOJIbHUKY, a Ka-
YKJIbIA 3MKU30/, 3TOM UCTOPUU — KpacodyHasg WJI-
JIIOCTPALMSl OJJHOTO M3 CMEpPTHBIX IPEXOB C Iie-
JIbIO NIpefocTepeyb OT HUX MoApocTKa. KoMusm
3/leCb POX/JaeTcsd M3 KOHTpacTa 3abaBHOCTU
NPOUCXOSAILIETO0 U CEPbE3HOCTH BbIBOJOB MO-
paJIbHO-PEJIMTMO3HOT0 [JIaHa, KOTOpble OTel]
X04YeT BHYLIUTH ChIHY.

JTy HeyBA3Ky W TMOJAYEPKHUBAET HBIHE YKe
B3pOCJ/IbIM MTOBECTBOBATEJIb, KOTOPbIM NepeaaeT
HEKOI/la pacCKasaHHYKl OTLOM HCTopvio. B
CTPYKTYPHO-KOMIIO3UIIMOHHOM IlJIaHE eMy MpH-
HaJJIeXKUT Havya/l0 HOBEJUIbl, KpaTKue 3aMeya-
HUs, KOMMEHTHUPYIOIIME paccKas OTLa, U puHaJL.
C MArKUM IOMOPOM, B KOTOPOM CKBO3UT SIBHAsI
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CUMIATHS, OH XapaKTepu3yeT CBOEro OTLA KakK
«4esioBeKa 6e3ynpeyHord HpPaBCTBEHHOCTHU», HC-
KpeHHero B CBOel Bepe MPOTeCTaHTa, 60J/IbIIOr0
«pEBHUTEJISI BEPbI 6€3 BCAKUX KOJIe6aHUHM U CO-
MHeHUuI» [6, c. 407], 1 He 6e3 JykaBCTBa J06aB-
JISIET, UTO «eCTb BCe OCHOBAaHUSs IoJaraTh, YTO
3Ta BbICOKas A00pojieTesb CTajsa Haller ¢a-
MUJIBHOU 4epToit» [6, c. 407].

BctynsieHneM k pacckasy 0oTLa, COOOLIAeT Aasee

NIOBECTBOBaTeJIb, Bcerza oblia ¢ppasa o TOM, UTO
IIepBOPOJHBIN I'PexX HAY4UJI JII0/Ield CKPBITHOCTH
Y UTO eCJIM YeJIOBEK CKPBITHUYAET, TO PaHO WJIH
NO3JHO OH BmajaeT B rpex. [loy4yuTesbHBIM
IpUMepOM-WLIIOCTpaleld U GblI, 0 MHEHHIO
OTIA, KaK pa3 yIMOMsHYThIH BeIle Kiay6 LMus-
Ta, MIPU CO3JJaHUH KOTOPOro MY>KYMHbI IpHUGer-
JIM K KOHCITUPALIUH, TO €CTh K CKPBITHOCTH.

A nanee cieayeT KOMMEHTapUH MOBECTBOBATE-
Jis1, CTaBSILMU MO/l COMHEHHE BbIBOJ, OTLA O Iep-
BoM rpexe (“.. and from secrecy, my father would
moralize, you can grow every sin in the calendar.
[ pictured secrecy like the dark mould in the cel-
lar where we cultivated our mushrooms, but the
mushrooms were good to eat, so that their secret
growth... [ always found an ambivalence in my
father’s moral teaching”) [6, c.410] («.. a oT
CKPBITHOCTH, MOPAJIU30BaJl, 6bIBaJIo, MOM OTell,
KaK Tebe U3BECTHO, TPOU3PACTAET BCIKUH IpeX.
MHe JINYHO CKPBITHOCTb MpPE/CTAB/IANACh YeM-
TO BPO/ie 3aIlJIECHEBEJION TEMHOTHI B HAIlIEM T10-
rpebe, rjie Mbl BblpalMBaJu IpuObl, HO TPUObI
ObLJIM XOPOIIU JJIS1 €/bl, XOTSI U BbIPAL[MBAJIUCh
B YKPBITHU... I Bcerja HaxoAu/ ABYCMbICJIEH-
HOCTb B OTL[OBCKUX HPABOYUYEHUSIX» ).

HeBosibHOe npe6biBaHue reppa llMuara B ny6-
JINYHOM JIOMe€, T/ie OH BCETO JINIb YKPbIBAJICA OT
Ha30M/IMBOrO IpecjefoBaHusA reppa [lokiepa,
OTel| OLleHMBaJl KaK BTOPOM I'pex — rpex Npeso-
6osesaHus. KpaTKUi KOMMeHTapuil IOBECTBO-
BaTeJid K 3TOMYy INpUMepYy-UIKOCTPALUK oyYe-
pe/lHOro rpexa sIBJAsSeTCA MATKUM, HO SIBHbIM
OINpOBeP>KEHHUEM OTIOBCKOM OLleHKU. OH MUILET:
«M BOT Tak CKpbITHOCTb, TOBOPUJI MOM OTel, MO-
poausia BTOPOH rpex», U Jo6aBJseT: «OqHAKO
K€ OH He 3aKOHYMJICS JIOXKbIO U MPesto60/iessHU-
eM» [6, c. 412]. To ecTb MoBeCTBOBATE/Ib COMHe-
BaeTCs, MOXXHO JIM 3TO Ha3BaTb I'PEXOM, TEM Ca-
MBbIM MO/{YEPKUBAsi COMHUTEJBHOCTb CYKAEHUN
oTLA.

[To06HBIE 3aMeYaHusl COPOBOXKAAIOT U Apyrue
KOMUYECKHU MpeJiCTaB/Je€HHble 3MHU30/bl OTLOB-
CKOM ucTopuu. Tak, anu30/, MocelieH sl Marasu-
Ha KeHCKOH ofexapl reppoM Ilrokiepom g
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3KUIIMPOBKHU TYYHOIO MOJIULEHCKOTO OCTaBJsSIeT
NIOBECTBOBaTeJIsl B HEJOYMEHUH, K KaKOU KaTe-
TOPHUU OTHOCHUT €ro OTell 3TOT I'PeX, MOCKOJIbKY
paHee yKe ObIIM FPEXH JDKU U TPeJI0001esTHUS.

3nu30/, 0 CyxaX, KOTOPbIE MOMOJI3JIU [10 TOPOAY
o reppe Ilokiepe nocsie 3TOro cjay4ast U KOTO-
pble, M0 YOEeXKAEeHHUI0 0TI, ObLJIX WIJIIOCTpALMei
rpexa 3JIOCJIOBHS, MOBECTBOBATEJb COMPOBOX-
JlaeT JIMIb 3aMeYaHUEM O BEpPOSITHOCTH 3TOTrO
rpexa. [lo moBojy ke [0OraJiok, CONpOBOX/at0-
IIMX 3TU CJIYXU U 03HAYaBLIMX B OTLIOBCKOM Ile-
peyHe o4yepesHOU rpex, MOBECTBOBATE/b 3aMe-
yaet (“So this it was, my father would say, that
foul talk was added to the other sins of lies,
fornication, scandal”) [6, c. 417] («BOoT Tak 0HO U
OblJ10, TOBapHMBaJl MOM OTell, CIJIETHS A06aBU-
JIach K IPYTUM TIpexaM - JOKU, Pesto601esiHUI0
Y 3J10C/10BHI0. HO caMbIM TSXKKUU U3 BCEX I'PEXOB
ObL1 ellle Briepeau»). UM, kak cudTas oTel, 6bL1a
cMepThb reppa [liokiepa, KOTOPYIO OH pacleHU-
BaJl KaK yOUNCTBO, XOTs AJIMBILUICA CEMb MeCsi-
IIeB CyJi U OmpaBJas BCeX IIeCTepbIX YJEHOB
KJ1y0a.

IOMopucTHYecKH OKpallleHHbI KOMMEHTapUul K
3TOMy Ipexy, 3aBeplIAlOLIMKA HOBeJIy, B Oye-
pefiHOM pas MNoAYEepPKUBAaEeT /[IBYIJIAHOBOCTh
HappatuBa. OH 3ac/yKUBaeT ObITb NMPHUBEEH-
HbIM MOJIHOCTBIO. [locsie coobieHus: 06 onmpas-
JIAaHUM TPHUYACTHBIX K cMepTH reppa I[lrokiaepa
aBTop nuieT: «<Ho ecTb BhICIIUI CyJ, — Bceraa
roBapuBaJl MOM OTel], 3aBepliasi CBOM pacckas, —
Y B 3TOM Cy/le rpex yOUHCTBa HUKOTIa He OCTa-
eTcs1 6e3 Bo3Me3/iusl. Thl HAUMHAEUIb CO CKPBIT-
HOCTH (M OH CMOTpeJI Ha MeHsI TaK, CJIOBHO 3HaJI,
YTO MOM KapMaHbl HAOUThI €10, KaK OHO U ObLJIO,
BKJIIOYasl 3alIMCKYy, KOTOPYIO f1 cobupaJsicsl nepe-
JlaTb 3aBTpa B IIKOJIE PbLKEBOJIOCOU JIEBYOHKE
BO BTOPOM psily) U Thl 3aKaHUYMBAEllb BCEMU
rpexaMH Ha cBeTe». U 111 Moero 6J1ara oH Ha-
YUHAJ TEPEeYMC/saTh UX OT Hadasa JI0 KOHI:
JIOXb, NbSHCTBO, Npeabo/essHue, 3JI0CT0BUE,
yOUICTBO U MpeBbIIIEHHE BJACTU

- [IpeBblilieHue BiacTu?

- [[a, YTBEpXKAaJl OH, IPUCTAJIbHO IVIAAd Ha MEHA
CBEpKalUIMMHU I'Jla3daMHU

A Aymau, 4TO OH MMeJ B BUZY CyllepUHTEH/AHTa
u ¢pay Iloknep (koTopble TalHO OOPYYU/IHCH
nocsie cMepTH reppa [lroksepa. - npum. aBTopa).
Ho TyT oH jocTuran KyJbMHHAIJMOHHOTO MO-
MeHTa: «MyXYMHA B >KEHCKOH OJeXJAe — 3TO
cTpawHbIi rpex Cogomanr.
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[locne aToro cpasy cieayeT HOBEJJINCTAUYECKUHA
MyaHT, 3aBepIIAUIMN UCTOPUI0 U CO3JAI0IUM
dUHaNbHYIO IepeMeHy TOUYKU 3pEHUS Ha UCXOJ -
HYIO CIO’KETHYIO0 cUTyauuto. HamoMHum, 4To uc-
XOJIHOM CUTYyalluen 3TOM UCTOPUM ABJISETCA IO-
y4eHHe OTI@ O TOM, YTO CKPBITHOCTb SIBJISIETCS
OTIPaBHbIM MOMEHTOM JII06OT0 rpexa.

@uHanbHag ke ¢pasa OTIA ONpPOBEpPraeT €ero
CIIOpHOE yTBEPXKJAEHHE M, IO CYTH, paspylliaeT
BCe TaK, Ka3aJioCh, JIOTUYHO BBLICTPOEHHOE Ha-
CTaBJleHHe. YcbllaB o cTpaliHoM rpexe Cogno-
Ma, NOAPOCTOK, cropasi OT JIDOONBITCTBA, Clpa-
IIMBAET: « A 4TO 3TO Takoe?» Y B OTBET CJIBIIIUT:
«EcTb Bewjy.., KOTOpble POAUTENH [OJDKHBI
CKpBIBaTh OT JieTell TBOero Bo3pacTa» [6, c. 419].

TakuM 00pa3oM, OpHUIHMHA/JIBHOE CHKETHO-
KOMIIO3MLIMOHHOE TOCTPOEHHE HOBEJIJIbI, KOTO-
poe 3aKJII04aeTcsd B HAJIMYKWM JIBYX [10BECTBOBA-
TeJlel U BYX 3KCIUVIMIIMTHBIX TOYEK 3peHUus Ha
OJHY U Ty e HCTOPUI0 — TOYKH 3peHHus pac-
CKa34YMKa-0TLia U TOYKH 3peHHus NOBeCcTBOBaTe-
JI1 - CblHA, NepecKa3blBalOILEro U KOMMEHTH-
pyolero ee I0 HWCTEYEHUM 3HAYUTEJBHOIO
BpeMeHH, BKJIIOYaeT JONOJIHUTeJNbHbIE MeXa-
HHU3Mbl KOMH3Ma U pacliMpseT CMbICJI0BOE Ipo-
CTPAHCTBO HOBEJIJIBL.

3a cyeT AOMMUHHUpYIOLEN JBOMHOW (oKainsa-
UM CO3J,aeTCs CBOETO POZa /iBa YPOBHS KOMU3-
Ma. C 0JHOM CTOPOHBI, 3TO KOMHU3M 3a6ABHOCTHU
CaMOW WCTOPHUU U HeJIeNbIX CUTyalluH, BO3HU-
KaKwIlUX MO0 XO0Jy ee pa3BepTbIBaHUSA. ITOT KO-
MHU3M YCWUJIUBAETCA JEUCTBUSIMHU U pacCCyxze-
HUSIMU JPYTUX AaKTAHTOB 3TOM UCTOpUHU (repp
[Troksep, cynepuHTeHAaHT, repp lMuat u dne-
Hbl MYXCKOT'0 KJy6a, >xeHa reppa Iloksiepa u
»keHa reppa llImMuzTa).

C fpyrou CTOPOHBI, 3TO KOMHU3M, CO3/laBaeMbIi
KOMMEHTHPYIOUIMM IepecKka3oM 3TOW UCTOPHUHU
NIOBECTBOBaTeJleM U ero CKeNTHUYeCKMM OTHO-
IIeHWeM K HacTaBUTEJIbHO-PEJUTUO3HBIM I10-
y4eHHAM, KOTOpble MepBbI pacCKa3uMvK CTapa-
eTcs U3BJieyb U3 Hee. byiarosaps ncnosib3oBa-
HUIO 3TOr0 NpHeMa HpPaBOy4YUTeJIbHAsA UCTOPUSA
peJIMrM03HOM HanpaBJIEeHHOCTH NpeJACTaeT Kak
aHeKJ0TUYEeCKU-3a0aBHbIN C1y4ail.

BbiBO/1bl

BoinosineHHbIM aHanus short story The Root of
All Evil TpaMa I'puHa no3BoJiseT cienaThb Cie-
Ayolye BbIBOABL JlaHHOe Ipou3BeseHUe IO
CBO€EM KaHPOBOM MPUPOJie ABJISIETCS HOBEJLIOW,
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a He paccka3oM, Kak B AeHHULUAX PpaHIy3-
CKOM U PYCCKOSA3bIYHOM KPUTHKU. 06 3TOM CBU-
JleTeJIbCTBYeT Ha/u4yue TaKHUX KAHPOBBIX HO-
BEJUIMCTUYECKUX IPHU3HAKOB, KaK HeOObIYHOe
NPOMCIIECTBUE, 3a0aBHBIN Cay4yal, «Ka3yc», Je-
»KallMi B OCHOBe HOBEJUIbI; JUHAMHU3M pas3Bep-
TbIBa€MBbIX COOBITUM Y Ha/IMYKe OJHOU CHOKEeT-
HOW JIMHUY; HEOXKUJAHHBIN CHO?KETHBIU IIOBOPOT
(myaHT) ¥ DpUCYTCTBUE 6oJiee JIM MEHee SIPKO
BbIPa>KEHHOI'0 KOMHUYECKOT'0 Hayasla.

fABnssicb popMol XyA0KECTBEHHOTO MO3HAHUS
ObITHS, KaHP 33JlaeT U ClelUuPUKY XyL0XKecT-
BEHHOI'0 MUPOMOJIEJIMPOBAaHUS (TUIN 3CTETUYE-
CKOTO OTHOILEHUSI K JeWCTBUTEJbHOCTH, Mac-
1ITab ee 0XBaTa, KOMIO3UIIMOHHYIO CTPYKTYPY,
THII MbILLJIEHUS).

CTpyKTypa ¥ CMBICJIOBO€E COJiepKaHre POU3Be-
nenuss The Root of All Evil oTBeyaeT XyJ0XeCT-
BEHHOM MO/leJIU MMEHHO HOBEJIJIMCTUYECKOIO
»kaHpa. be306uAHbIN N0 CBOEW CYyTH Cay4ai, Ko-

TOPBIN OPTOZ0KCA/IbHBIN «pPEBHUTENb BEPHI 6€3
BCAKUX KOJIeOAaHUM U COMHEHU», CTapaeTcs
NpeBPaTUTb B MOYYUTEJNbHYI UCTOPHIO O BCEX
CMepTHBIX I'pexaX, B KOHEYHOM MUTOre IpeBpa-
1aeTcs B 3a0aBHYI0 UCTOPHUIO O Lielld KOMMYe-
CKUX Y TParuKOMHYeCKHX MPOHUCIIECTBUH, Bbl-
3BaHHBIX JKeJlaHWEeM TPYNIbl MYKYUH CO3JaTh
CBOETO0 pO/ia NUTENHBIN KI1yO.

HUcnosb3oBaHue 'pUHOM KOMHYECKOro Mojyca
NIOBECTBOBAHHUS MO3BOJIUJIO €MY JIETKO U HENPH-
HY>XKJIEHHO, HO JI0BOJIbHO 3¢ {EeKTHUBHO BbICMe-
ATh U3/IEPKKU PEJIMTHO3HOr0 JI0rMaTU3Ma, ro-
TOBOI'0 OO'BSIBUTb I'PEXOBHBIMH CaMble eCTeCT-
BEHHbIE PUBBIYKU U MOTPEGHOCTH JItOIeM.

HUcnonb3oBaHHass B paboTe MeTOAWKa Hpej-
CTaBJISIETCS MEepPCIEKTUBHON Kak Jisl Ja/ibHeu-
11ero U3y4yeHust Masiod nposbl ['pama 'puHa, Tak
U JIJIS aHQJIOTUYHBIX Chep UCCIe0BaAHUS.
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INTRODUCTION

Abstract. 0T (Internet of Things) requires the implementation of digital
encryption of information, transaction support and recording of all events
for security. It can provide cryptocurrencies protocols with adding an
additional possibility of payments. This opportunity is not so much
demanded at the hardware level as in the software implementation. We
have discovered that loT devices are widely used for illegal purposes for
trusts or network consolidated attacks, and virtually no legal and useful
ways of using their hardware-distributed capabilities. Standardization and
compatibility in 10T network should become the main tools for the
possibility of introducing new solutions, testing their utility, performance
and safety. The standardization of a new approach to interactive protocols
in the 10T network and the Internet with a finance approach is now
inevitable. We need new IEEE standards for cryptocurrencies and loT
functioning. They must include standards for protocol functioning,
transaction validation and saving, privacy and security support.
Cryptocurrencies and loT interaction diagram was proposed. The loT
network devices technology will be in future instance of the smart class of
digital physical systems, which also encompasses technologies such as
smart homes, intelligent transportation systems, smart cities etc. The
financial aspect for purchasing software, services, solutions and sales of
the resulting benefits will complement this network with additional
capabilities.The development of standards for the financial level of
functioning is also necessary.

Keywords: Internet of Things; cryptocurency; blockchain; technologies
implementation and realization.

ments through digital networks; the anonymity
of participants in the exchange process and di-

The global financial system entered in a new
phase of development with the creation of
cryptocurrency with using of IT. The first concept
of crypto coins was introduced in 2009 with the
creation of an anonymous author of the Bitcoin.
The main technologies for the distribution and
operation of such a system at the same time were
developed: decentralized functioning without the
ability of control by governments or financial
centers; the possibility of fast transfers and pay-
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rect payments; logging of transactions in the
form of technologies blockchain. The capitaliza-
tion of Bitcoin's has reached $ 186 billion, with
10 major cryptocurrencies of $ 200 billion in
2017, indicating their rapid popularity, high de-
mand and credibility [1]. The [oT network also
growth with its market rapidly. The overall num-
ber of online capable devices increased by 30 %
within the year and have reached 8.4 billion in
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2017. The number of IoT supported devices will
be about 30 billion objects in 2020 by predic-
tions. The IoT market size now is near 561 billion
US $ it is also estimated will reach $7.1 trillion by
2020 [2]. The process of cheapening devices has
led to a large number of attempts to use them
with the benefit of real life. So, these two new in-
novative tools are very closely interconnected,
which determines their mutual use in the future.
They both use similar data transfer protocols and
their combination can enhance their application
and practical significance.

Researchers such as P. Vigna, M. Casey [3], ]. Fry,
E. Cheah [4], A. Narayanan, ]. Bonneau, E. Felten,
A. Miller [5], and others were engaged in re-
search of cryptocurrencies. The IoT was investi-
gated by M. Gigli, S. Koo [6], A. Castellani, N. Bui,
P. Casari, M. Zach, M. Zorzi [7] and others. The
study of the combination of these two technolo-
gies is now beginning. The purpose of the publi-
cation is to determine problems of implementa-
tion and realization cryptocurrency using with
IoT network.

RESULTS AND DISCUSSION
Cryptocurency and loT

The concept of cryptocurrency was introduced in
2009 with the creation of an anonymous author
of the first such currency Bitcoin [1]. At the same
time, the main technologies for the distribution
and operation of such a system were developed:
decentralized functioning without the ability of
control by governments or financial centers; the
possibility of fast transfers and payments
through digital networks (Internet); the anonym-
ity of participants in the exchange process; the
input and output of fiat money and the logging of
transactions in the form of technology block-
chain. IoT is defined by scientists as open and
comprehensive network of intelligent devices
and objects with electronics, software, sensors
that have the capacity to auto-organize, share
and send information, data and resources, react-
ing and acting in face of situations and changes in
the environment [6, 7]. The IoT network allows
objects to be controlled remotely across existing
network infrastructure (or Internet) with inte-
gration process of the physical world objects and
devices into network and computer based sys-
tems with improved management, efficiency, ac-
curacy and economic benefit in addition to re-
duced human intervention [6, 7]. The network
may consist of such things as such as media and
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network devices, sensors, heart monitoring im-
plants, biochip transponders on farm animals,
cameras streaming, auto or drones with built-in
sensors, DNA analysis devices for environ-
mental/food/pathogen, field operation devices
that assist firefighters in search and rescue op-
erations and many others. The vision of the IoT
has evolved due to a convergence of multiple
technologies, including smart devices, wire and
wireless communication, smart home, real-time
analytics, machine learning, artificial intelligence,
neural networks, smart agents, commodity sen-
sors, and embedded systems [8, 9]. Cryptocur-
rencies and [oT interaction diagram we can see
on Figure 1.

The IoT network devices technology will be in
future instance of the smart class of digital physi-
cal systems, which also encompasses technolo-
gies such as smart homes, intelligent transporta-
tion systems, smart cities etc. The financial aspect
for purchasing software, services, solutions and
sales of the resulting benefits will complement
this network with additional capabilities. The de-
velopment of standards for the financial level of
functioning is also necessary. While security is a
concern there are many things being done to pro-
tect devices. [oT devices data is following crypto-
graphic standards and encryption is being used
in end-to-end scenarios of relationships between
them. Certificates x.509 are also being used to
verify device identity. We need new IEEE stan-
dards for cryptocurrencies and IoT functioning.
They must include standards for protocol func-
tioning, transaction validation and saving, pri-
vacy and security support. Now there is IEEE
P2413 draft Standard for an Architectural
Framework for the Internet of Things Working
Group. This draft standard defines an architec-
tural framework for the 10T, including descrip-
tions of various IoT domains, definitions of IoT
domain abstractions, and identification of com-
monalities between different [oT domains. A new
financial perspective standards development will
be required after the adoption of the final version
of P2413. New standards are required for cryp-
tography methods and certificates for using
cryptocurrencies and transaction logging data-
bases as blockchain or tangle, payments valida-
tion and may be mining procedures. Also impor-
tant is a quick response to new developments in
this area. New concepts are constantly appearing
in the field of cryptocurrency: smart contracts,
digital tokens, mining methods etc. Creating a
hardware and software sandbox like platform for
testing and possible implementation would be
expedient.
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Figure 1 - Cryptocurrencies and loT interaction diagram

The development of a rigorous model with the
necessary standards should allow better devel-
opment of insights and facilitate the creation of
new projects of cryptocurrency and loT. It is nec-
essary to take into account all the peculiarities of
implementation, ranging from the hardware plat-
form and programming languages to the financial
aspects, due to the large number of future trans-
actions in the network of devices all over the
Internet.

loT and lIoTA

Some example of the transformation of the finan-
cial system with the help of cryptocurrency can
be determined by the growth of the rate and
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capitalization of IOTA coins at the end of 2017
year. IOTA was developed in October 2015. The
appearance of various cripples after the creation
of Bitcoin has defined certain requirements for
digital money and investors have begun to look
for the best options that can be applied in real
life. Earlier on the market appeared cryptocur-
rency I0OTA, intended for payments in the I[oT,
which was developed taking into account the ex-
isting shortcomings of such systems in the trans-
actions. Among the benefits of its development, a
new transaction verification system was identi-
fied - Tangle, faster than comparators time re-
quired for a transaction, free transaction without
interest and a convenient method of calculation
without large comma values - the currency is
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immediately distributed in millions of units (MI
IOTA). The sender must confirm the two previ-
ous transactions of arbitrary senders using a
simple PoW algorithm in order to send the trans-
action to the IOTA network. PoW calculations
take from a few seconds to several minutes, de-
pending on the GPU, the PoW algorithm in IOTA
is optimized for the GPU and some luck. Sender
data is broadcast to the network and awaits con-
firmation from the following transactions once
the PoW solution is received. It is considered to
be confirmed once the transaction receives suffi-
cient confirmation from other senders. The
Raiblocks architecture in IOTA is defined as a lat-
tice of blocks. This is not a one-dimensional
block, like that of Bitcoin or the Etherium; rather,
it is a database in which each address gets its
own block. The user sends funds, creating two
blocks: the sender unit on its own block; and the
recipient's block on the recipient's block. To get
tokens, the user does not have to be on the net-
work. The address purse automatically pockets
all received funds Once the user opens access to
their funds. This procedure actually means sign-
ing the recipient's block with its private key,
which finally adds it to the personal block of the
recipient. Transactions in IOTA are added to the
Tangle structure, which is a directed acyclic DAG
graph. A complex name in practice means a data
structure that guarantees the absence of a loop,
that is, starting from one node, it is impossible to
return to it again. As more transactions are
added to the Tangle, the weight of the parent
transactions grows. When the transaction is gain-
ing sufficient weight, it acquires the status of con-
firmed. Facilities with new cryptocurrency trans-
actions did not go unnoticed and at the end of
2017 year, Microsoft announced an alliance with
its founders and intentions of future use for its
projects and applications, after which the IOTA
course grew more than 10 times and capitaliza-
tion increased from 8 up to $ 15 billion in a few
days. This process demonstrates companies and
investor’s search for new tools to create a plat-
form for financial transactions and settlements in
various areas of human activity, taking into ac-
count past shortcomings and shortcomings and
continued progress in this field. But in the case of
the IOTA cryptocurrency for IoT the possible
drawback is that this currency is pre-mined
while devices in the network could use surplus
resources to generate coins. But the best way in
the future is to use excess of computing power
and energy for more needed calculations and for
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artificial intelligence. The existing model of inter-
action between devices with hardware, network
and application levels should be supplemented
by a level of distributed calculations, which will
include the ability of local calculations and work
on global tasks. Cryptocurrency better than all
other with options for calculations, accumulation
and first protocol realization on the market will
appear, which will become an absolute leader
and replace all the others. Hardware background
for this crypto coins will be in [oT network in any
case from the point of view of the need for places
and methods for conducting monetary payments.
But already in early 2018 we saw the problem of
the spread of cryptocurrencies, among which
there were sharp changes in the exchange rate
and the lack of practical implementation, includ-
ing into the Internet of things. IoT requires the
implementation of digital encryption of informa-
tion, transaction support and recording of all
events for security. It can provide cryptocurren-
cies protocols with adding an additional possibil-
ity of payments. This opportunity is not so much
demanded at the hardware level as in the soft-
ware implementation. We have discovered that
[oT devices are widely used for illegal purposes
for trusts or network consolidated attacks, and
virtually no legal and useful ways of using their
hardware-distributed capabilities. Standardiza-
tion and compatibility in IOT network should be-
come the main tools for the possibility of intro-
ducing new solutions, testing their utility, per-
formance and safety. A clear position of the gov-
ernment at this stage is extremely important in
the issue of supporting the innovative compo-
nent of cryptocurrency and developing a strategy
to prevent the possible negative impact from
their active use and implementation. The growth
of capitalization of major cryptocurrencies, the
worldwide spread of technologies such as min-
ing, blockchain and ICO has forced most devel-
oped countries to apply different regulatory
methods to a new process, which will now un-
doubtedly change the global financial system.
The top priority for countries governments is to
create the necessary legislation and conditions
for the development of new projects and prod-
ucts using cryptocurrency. Leading financiers
around the world are now raising questions
about whether cryptocurrencies are a financial
pyramid and a bubble that can be devaluated at
any time and lead depositors to bankruptcy. Ob-
viously, the new financial system is undergoing
repeated transformations and corrections, but in
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our opinion, impairment is impossible to zero.
This is due to the fact that the crypto coins un-
ambiguously found their scope of application in
the form of rapid and safe transfer of funds from
one point of the world to another, anonymous
and documented transactions. A bankruptcy of
some crypto project will lead to the fact that it
will inevitably be redeemed for further use, and
thus the complete collapse of the new system is
very unlikely. The process of including in the IoT
financial component will better organize a dis-
tributed system and solve the problems of pay-
back and practical use.

Problems of cryptocurrency usage

The global financial system entered a new phase
of innovation with the development of crypto-
currency with using of IT, protocols and ner-
works. Around the new digital decentralized
crypto system for 9 years of existence was cre-
ated new infrastructure in the form of mining
and support of transactions, funds, bidding and
exchanges, placement and creation of new pro-
jects. The growth of capitalization of Bicoins and
other major cryptocurrencies already has a sig-
nificant impact on the world economy and global
development. Most countries began with the
growth of Bitcoin imposed to ban the further de-
velopment of cryptocurrency - restrictive laws
adopted in China, Korea, USA. They are trying to
detain the owners of electronic exchanges, pro-
hibit the use of ICO (cryptocurrencies IPO) and
enter operating taxes. Some governments have
been thinking about using cryptocurrencies and
even announcing the creation of their own. The
top financiers in the world are now raising ques-
tions about whether cryptocurrency and Bitcoin,
in particular, are a financial pyramid and a bub-
ble that can devaluate at any time and lead de-
positors to bankruptcy. Obviously, the new finan-
cial system is undergoing repeated transforma-
tions and corrections, but in our opinion, im-
pairment is impossible to zero. This is due to the
fact that the cryptocurrency unambiguously
found their scope of application in the form of a
fast and safe transfer of funds from one point of
the world to another, anonymous and docu-
mented transactions. With the bankruptcy of a
particular cryptocurrency project it will inevita-
bly be redeemed for further use, and thus the
complete collapse of the new system is very
unlikely. The new financial instrument with the
use of new digital currency and blockchain tech-
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nology has actually been created. He is even
backed up with hardware: computing power for
mining and transaction support. But, the sphere
of direct use of the most cryptocurrency and the
products and services that can be purchased for
them is not formed. A clear position of the gov-
ernment at this stage is extremely important in
the issue of supporting the innovative compo-
nent of cryptocurrency and developing a strategy
to prevent the possible negative impact from
their active use and implementation. There is
also a need for taxation of this activity in the fu-
ture by the state, with a definition of the time
frame of the transitional process with zero tax to
prevent the negative impact on the process of
origin and development. Also global Internet for
cryptocurrencies operation with IoT is needed.
Russian possibility of the disconnecting from
global Internet was appear in the news in 2014
and at the end of 2016. It is the first time country
with large economy can change its connection
type to the global Internet not at the beginning of
its implementation as China, Iran or North Korea.
Another country can do it in the future and not
only on their own volition. And now are impor-
tant and relevant the possible scenarios for dis-
connect some country from Internet. The main
questions are how much costs this process and
what will be after this with economy of the coun-
try. Global Internet is one of the important driver
of development of the countries in our time. It is
a financial network, news center, bank of ex-
change with new ideas, trends and goods. There
are countries in the world that want to control
traffic for its own population with propaganda
reasons such as China, Iran, North Korea, Russia.
There are three possible scenarios for absolute
disconnection of the country or some other re-
gion from global Internet: country disconnect
itself from global Internet; another countries dis-
connects some country from Internet; someone
else disconnect country from Internet with
hacker’s attack. First choice can be realized in the
country with centralized management of Internet
Service Providers (ISP). Internet traffic can be
controlled in the autonomous systems (AS) by
tagging with Multiprotocol Label Switching
(MPLS protocol) on controlled ISP’s with routers
and routing for non-tagged traffic with BGP dis-
abled in this systems. So non-tagged traffic can be
routed on high levels or trunked with no access
to Internet clients and they will haven’t access to
other IP addresses than in its internal AS. Second
scenario can be realized with the same schema
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with source traffic detection on the Root DNS
servers. Internet traffic from country with sanc-
tions can be marked with MPLS with routing to
all other AS disabled [10, 11]. There are some se-
curity fixes than with traffic delay from con-
trolled country. It enables some protection from
hacker’s attack from this country like attacks of
the Russian hacker’s on USA election process at
the end of 2016. Third scenario is some new
from the out time.

CONCLUSIONS

[oT (Internet of Things) requires the implemen-
tation of digital encryption of information, trans-
action support and recording of all events for se-
curity. It can provide cryptocurrencies protocols
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INTRODUCTION

Abstract. The technologies of a smart home and artificial intelligence (Al) are now
inextricably linked. The perception and consideration of these technologies as a
single system will make it possible to significantly simplify the approach to their
study, design and implementation. The introduction of Al in managing the
infrastructure of a smart home is a process of irreversible close future at the level
with personal assistants and autopilots. It is extremely important to standardize,
create and follow the typical models of information gathering and device
management in a smart home, which should lead in the future to create a data
analysis model and decision making through the software implementation of a
specialized Al. Al techniques such as multi-agent systems, neural networks, fuzzy
logic will form the basis for the functioning of a smart home in the future. The
problems of diversity of data and models and the absence of centralized popular
team decisions in this area significantly slow down further development. A big
problem is a low percentage of open source data and code in the smart home and
the Al when the research results are mostly unpublished and difficult to reproduce
and implement independently. The proposed ways of finding solutions to models
and standards can significantly accelerate the development of specialized Als to
manage a smart home and create an environment for the emergence of native
innovative solutions based on analysis of data from sensors collected by monitoring
systems of smart home. Particular attention should be paid to the search for
resource savings and the profit from surpluses that will push for the development of
these technologies and the transition from a level of prospect to technology
exchange and the acquisition of benefits.

Keywords: smart home; artificial intelligence; technologies implementation.

and patented company’s solution like Apple
Homekit and others. But from the developments

Smart home is a one of the most interesting
things in terms of improving everyday life, op-
portunities, health and self-improvement. Be-
cause it is applying to each of us and directly re-
lated to IT. Smart home industry has a rapid
growth now and reached 21 billion US $ in 2017
with 53.45 billion in 2022 prediction [1]. There is
no global standard for its model now but first
tries with IEEE standardization (IEEE 1888.4-
2016, IEEE SA - 2900.1, etc.), some open source
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of the developers we can describe a model of
functioning of technology Smart Home as model
of hardware, network, diagnosis, management
and application levels of interaction. There are
many solutions now available for lower levels of
interaction, which include devices for defining
environmental parameters and managing of
smart home. We also offer our own implementa-
tion model that includes these levels of interac-
tion. But there is small amount of attempts to de-
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velop the latest level of interaction should be the
control center of a smart home. Artificial Intelli-
gence (Al) is a rapid growth industry too, with
total size of market 2.42 billion U.S. dollars in
2017 [2]. Smart home technology is linked with
Al and it is must be managed by this. The trends
of development smart home and Al technologies
now is correlated and there are already solutions
in the form of intelligence advisers and infor-
mants. Understandable next step should be ap-
pearance of new kind of specialized Al that trains
on specified smart home information and events.
Most likely it will be protocol and software reali-
zation of neural network model decision-making
process in a specific home.

Researchers such as R. Harper [3], [4], T. Har-
greaves, C. Wilson [5], G. Demiris, B. K. Hensel [6],
R. Moran [7], ]. C. Augusto, C. D. Nugent and oth-
ers were engaged in research of smart home. The
artificial intelligence was investigated by
R. Kurzweil [8], S. Russel, P. Norvig [9] and oth-
ers. But most scientists do not consider these two
concepts as a system of collaborative interaction
that allows them to more effectively study the
processes of their development and find practical
application. The purpose of the publication is to
determine smart home and artificial intelligence
as combined innovative tools and environment
for the implementation of new technologies.

RESULTS AND DISCUSSION
Smart home and Al

Every person can now implement technology of
smart home through the availability of hardware.
More devices begin to support smart functions
and synchronize with each other with data ac-
cumulation. It's now even smart bracelets,
toothbrushes and smartphones and not only spe-
cialized sensors and control devices. But special-
ized devices can be bought not only from well-
known brands but also design decisions like Ar-
duino, Raspberry PI, etc. with lowest price and
opportunities. It is possible to create your own
home network with these solutions for your own
needs and transform them into a distributed di-
agnostic, analysis and management network in
their own home in the future. The main problem
here is the creation and standardization of the
model for future decisions, when most of the ex-
isting ones repeat the already created and the
level of prevalence and the exchange of previous
outputs is minimal. Existing solutions also do not
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allow to start even a simple implementation with
the accumulation of information for future im-
plementations. The established network of diag-
nostics and management should not focus pri-
marily on monitoring functions that do not pro-
vide a practical improvement from the imple-
mentation of technology to the life of the home.
The main tasks to be solved by such a network
should be recommendations for improving the
lives of residents of a smart home. Among them,
creation of a better atmosphere (including social)
in the home, optimization of processes of econ-
omy of power resources and water and self-
sustainability issues. The best way to manage
and train such a network is to implement a spe-
cial Al. Ways of saving costs in a reasonable home
are mainly from an economic point of view in the
dropping the possibility of direct earnings on
surplus resources at certain intervals. A smart
home equipped with solar panels and windmills
can use energy surplus to make money, one of
such affordable solutions is now a mining proc-
ess for cryptocurrency. But the issues of crypto-
currencies and mining are very new and highly
controversial. This concerns both security, legal-
ity and the benefits of implementing these tech-
nologies in general. But without a doubt, crypto-
currency is also part of the process of transform-
ing our lives with IT and a part of a new system
of the future. Al is increasingly configuring now
to monitor security, which is very important for
home management processes. There is a similar-
ity of the rate of money investing in cryptocur-
rency and Al which indicates the connection be-
tween the two events and the fact that they are
elements of one system. This is evidenced by the
pace of development and financing of cryptocur-
rencies and Al technologies, the direct link be-
tween these technologies in terms of using joint
tools and implementation and their direct as-
signment. It should also be clear that the process
of mining does not bring benefits except for the
calculation of hash sequences. But the mining in-
directly leads to the development of computing
power and creates resources for the functioning
of Al. Most modern researchers distinguish and
predict three stages of development of Al at the
present stage of development of mankind [8], [9].
The first stage is a highly specialized Al, which at
this stage of development of civilization looks
like a software that performs specific tasks: intel-
ligence-chess games, text recognition, translation
from one language to another, Internet search
programs. The basis of the algorithms of such
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programs are neural networks with probabilistic
values. Such systems are already able to conduct
training by pointing out the correct result in cer-
tain cases (with the participation of a person)
and self-learning in obtaining a last event that
has led to a better result. Examples of this intelli-
gence include the BlueGen chess computer that
won the World Chess Championship, Google's
Intelligent search and translation algorithms,
Google Now, Apple's Siri and Microsoft Cortana
assistants, etc. The second stage is the develop-
ment of a complete or general Al, which will rep-
resent in the broad sense a versatile intelligence
that is commensurate with the human, can put
similar tasks from different spheres, ideas, learn
from mistakes. Such intelligence is not created at
this moment, although in the capabilities of the
hardware, modern supercomputers from the
world top 500 are approaching the computa-
tional capabilities of the human brain [8], and in
the near future, even with the fall of the pace of
integration of transistors in modern microproc-
essors, they quickly exceed them. Software de-
velopment for such intelligence and brain like
model, specialized artificial intelligence, decision-
making algorithms, neural network extensions
and deep learning are published in open access
and can be used by programmers in during de-
velopment. The third stage - super intellect,
which is much smarter than human, from the
best known to us. His appearance will mean the
beginning of a period of technological and intel-
lectual singularity, radical changes in society and
the development of civilization. The emergence
of specialized Al brings significant changes in
public life, in particular in the field of social and
labor relations, which will most likely lead to the
following phenomena: significant reduction in
occupations in which the Al will significantly
outperform the human; loss of motivation in
those areas where such Al will significantly out-
perform the human (for example, chess — compe-
tition between people is possible and preserved,
but further decline of interest and transition to
"amateur level" are inevitable). The continued
use of robotic technologies changes the princi-
ples of the organization of financial and economic
activity now, determine the new conditions of
competition - both in the production and in the
labor market. The consequences of the use of Al
will certainly be reflected in the lives of the fu-
ture person. For example, the current work of
cars without a driver in the USA from Google and
Apple, according to some estimates, can lead to a
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significant reduction in the demand for drivers-
people and even result in people being banned
from self-driving on most motorways. Already,
most societies are not able to organize their own
lives without the use of technological devices -
security, communications, servicing and auxil-
iary. Work has become an element of leisure for
many peoples, replacing pets and other leisure
activities. The rapid development of the field of
development and implementation of Al can be
compared to the pace of development of the
Internet in the past, with the amendments that
this development will be faster. Nowadays, the
sphere of development of Al in financial invest-
ments is experiencing exponential growth (Fig.
2). Al start-up financing has increased more than
10 times between 2011 and 2017 and has
reached $ 14 billion. Total funding in 2017 was
over 3 times the size of 2016 funding and over
the past five years, this graph shows an increased
interest in Al via the number of deals in that
startup ecosystem. Whereas the rapid growth in
funding occurred in 2017, the rapid growth in
deals occurred in 2014 [10]. We can see dynam-
ics of financing of Al startups and the investor
interestin 2011-2017 on Figure 1.
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Figure 1 - Financing of artificial intelligence startups
and the investor interest in 2011-2017 [10]

Al techniques such as multi-agent systems, neu-
ral networks, fuzzy logic will form the basis for
the functioning of a smart home in the future.
The main problems of their implementation at
present are the weak dissemination of the source
code for solutions and research and their copy-
right protection.
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Smart home data collecting and decision making
model

Among the main tasks that Al should perform in
a smart home will be physiological monitoring;
functional monitoring and emergency detection
with response; safety and security monitoring
with assistance; social interaction monitoring
and assistance; cognitive and sensory assistance
[6]. The uniformity of sensor data and the stan-
dardization of data transfer protocols are impor-
tant in this case for training neural networks to
make decisions about changes in the living envi-
ronment of the inhabitants of the home. A cen-
tralized intelligent decision-making body should
also be able to verify the correctness of the

measures being implemented. The ability to
anonymously exchange information about suc-
cessful decision-making is important for improv-
ing the Al of a smart home. The network of such
houses will be more effective in training neural
networks and getting the opportunity to ex-
change ready-made solutions. Existing models of
data collection, analysis and decision making of a
smart home are constantly being modified over
time. New technologies and solutions constantly
make edits that slow down standardization, even
at the lowest levels. We can represent smart
home data collecting and Al decision making and
data exchange model on Figure 2.

Smart Homes Network data
and solutions exchange

level

Al multi-agent systems, neural
networks, fuzzy logic decision maker

Data presentation, modelling and
human interaction level

Data collection and analysis level

AR

Network data connection level

Smart sensors connection level

Figure 2 - Smart Home data collecting and Al decision making and data exchange model

First down level of the model is smart sensors
connection level. This level has most worked out
standards and smart device connection network
data transmit and configuration protocols. The
first problems with the same type of data are
manifested in the second level of interaction -
network data connection level. Most existing de-
vice solutions do not have a standardized data
transfer method between themselves and the
central kernel of data processing. Problems are
also with the transfer of teams from the center
for implementation and implementation. An ex-
ample of such realization is Homekit, Home-
bridge, MavHome etc. Data collection and analy-
sis level is used to collect, accumulate and proc-
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ess data from smart devices and sensors. At the
first stage, functions of this level can be assigned
to personal assistants and user interaction de-
vices. The use of a distributed system of devices
is the best case for further technological imple-
mentation.

This level requires special attention in data pro-
tection and their uniformity for future use of Al
Its closely connected with data presentation,
modelling and human interaction level where the
user will be able to view the collected data in the
form of streaming information, charts, logs and
analyze the proposed solutions and their conse-
quences. Preprocessed data in ascending order
fall from level to level and finally comes in proc-
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essing to Al multi-agent systems, neural net-
works, fuzzy logic decision maker level. Special-
ized Al software and hardware in the form of
NPU (neural processing units) should be used at
this level. The primary task of neural networks is
on base of the collected statistics predict certain
events in the home. Among them, the prepara-
tion of the use of resources and devices based on
the timetable of residents, load balancing and
analysis of feedback. Multi agent systems must
control home event triggers mechanism and
neighborhoods patterns [11]. Their operation
and successful work are directly related to deci-
sion trees, which should be further used as goods
in the digital economy. Among the algorithms
already used in software implementations of this
type, ADTree, DecisionStump, LMT, MSP, Ran-
domForest, RandomTree. But the main thing re-
mains to create their own scenarios to improve
the functioning of a smart home with Al. The im-
plementation of scripts created by programmers
in the developed software is not an expression of
intelligence as such through the definition of
management methods in advance. Intelligent
agents must have a certain level of autonomy, on
the other hand solutions must be implemented
under the control of a human which significantly
slows down their implementation and can be
compensated by work on the network.

Smart homes Network

Smart Homes Network data and solutions ex-
change must determine the real economic effect
and bring new opportunities creating an envi-
ronment of new technological solutions. Ex-
change of information on the successful applica-
tion of data processing by the neural networks of
temperature, illumination, social interaction, etc.
inside a home with a better life for the inhabi-
tants can create demand for them and promote
further development. Apparently the most valu-
able information will be given from neighboring
houses in such a network that are located in the
same climatic zone, covered by the same service
providers. Possible scenarios and patterns of im-
plementation from the network will include di-
rections for autonomy, saving money, or improv-
ing certain living standards of the inhabitants of
the home - health, activity and productivity. One
of the major issues will be the security and pri-
vacy of the data that will require their anonymity
and mixing. An example of implementing such
solutions with the obtaining of savings or profits
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is also the exchange of information on energy
conservation [12] or the use of its surplus to min-
ing cryptocurrencies and saving such resources
like water. The role of cryptocurrency in the in-
formation exchange network between smart
homes should also become significant. One of the
clear candidates for the trade and payment proc-
ess in such a network is currently the IOTA
crypto-coins project. Use of transaction recording
systems such as Blockchain or Tangle also should
significantly increase the security of the network
of smart houses. The technology of functioning of
an autonomous smart home in recent years
without the exchange of information between
different solutions cannot develop sufficiently
rapidly and dynamically.

CONCLUSIONS

Therefore, the technologies of a smart home and
Al are now inextricably linked. The perception
and consideration of these technologies as a sin-
gle system will make it possible to significantly
simplify the approach to their study, design and
implementation. The introduction of Al in man-
aging the infrastructure of a smart home is a
process of irreversible close future at the level
with personal assistants and autopilots. It is ex-
tremely important to standardize, create and fol-
low the typical models of information gathering
and device management in a smart home, which
should lead in the future to create a data analysis
model and decision making through the software
implementation of a specialized Al. Al techniques
such as multi-agent systems, neural networks,
fuzzy logic will form the basis for the functioning
of a smart home in the future. The problems of
diversity of data and models and the absence of
centralized popular team decisions in this area
significantly slow down further development. A
big problem is the low percentage of open source
data and code in the smart home and the Al
when the research results are mostly unpub-
lished and difficult to reproduce and implement
independently. The proposed ways of finding so-
lutions to models and standards can significantly
accelerate the development of specialized Als to
manage a smart home and create an environ-
ment for the emergence of native innovative so-
lutions based on analysis of data collected by
monitoring systems. Smart Homes Network data
and solutions exchange must determine the real
economic effect and bring new opportunities
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creating an environment of new technological
solutions. The role of cryptocurrency in the in-
formation exchange network between smart
homes should also become significant. One of the
clear candidates for the trade and payment proc-
ess in such a network is currently the IOTA
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INTRODUCTION

Abstract. The purpose of the article is to study the current state and the
prospects of innovative development of export-oriented industrial
enterprises of Lviv region and of Ukraine on the basis of modern theory
and practice in the field of economics and enterprise management. It is
established that the innovative activity of Ukrainian industrial enterprises
is at a rather low level with the prospect of further reduction. The key
obstacles and difficulties arising on the way of innovative development of
Ukrainian export-oriented industrial enterprises are highlighted. The ways
of solving the problems of innovative development of export-oriented
industrial enterprises in Ukraine are offered. The prospect of further
research in this area is the study of key aspects of the development of
export-oriented industrial enterprises with the prospect of development
and increases their export potential.

Keywords: innovation; development; industry; enterprise; export; exports
potential; Lviv oblast; Ukraine.

research issue is also presented in the writings of
other (foreign) scholars, in particular A. Eggert

The modern development of the Ukrainian econ-
omy may not be imagined without innovation,
because these innovations touch the different
spheres of economic activity at different levels of
functioning. Being particularly noticeable, such
phenomena may be observed in the industry, be-
cause the innovative development of this type of
economic activity is the key to the success of the
functioning of industrial enterprises.

The following Ukrainian scholars-economists,
such as 0.Amosha [1], L.Kalinichenko [6],
L. Salomatina [1], P. Khariv [7],
0. Khmelevskyy [8], and others have carried out
the fundamental research in the field of innova-
tive development of export-oriented industries at
micro, meso- and macro levels. The outline of the
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[3], R. Varadarajan [15], ]. Johanson [5] and other.

At the same time, paying tribute to the high level
of modern scientific achievements, we note that
the issues (separate problem aspects) regarding
the current state and perspectives of innovative
development of export-oriented industrial en-
terprises in Ukraine are not fully studied. This is
especially true for export-oriented industrial en-
terprises of the Lviv region.

The purpose of the article is to study the current
state and prospects of innovation development of
export-oriented industrial enterprises of Lviv re-
gion and Ukraine on the basis of modern theory
and practice in the field of economics and enter-
prise management.
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RESULTS AND DISCUSSION

It is known that today in the world, including
Ukraine, there is a significant demand for high-
tech products. At the same time, the research
confirms the significant dependence of export of
products on its innovative characteristics. There-
fore, in order to increase the level of export of
Ukrainian products abroad, first of all, it is neces-
sary to pay attention to its innovative character-
istics, and how much it can meet the needs of
foreign markets.

It is revealed that the key characteristic features
of export-oriented industrial enterprises are
their export and innovation-investment capacity.
Moreover, export capacity depends on the level
of competitiveness, production, financial and ex-
port potential of the enterprise [8].

Today, the path of Ukrainian enterprises to ex-
port of products is endowed with numerous ob-
stacles and difficulties, the main place among
which occupy the following features [4]:

- the difficulties of ignorance of foreign markets;
- the problems of adaptation to new markets;

- the unknown information about Ukrainian
products abroad;

- the low level of activity of Ukrainian producers;

- non-compliance with standards and certifica-
tion.

In order to minimize the risks of economic and
social instability that arose in our country today,
as well as to create the conditions and promote
the stability of export growth of Ukrainian prod-
ucts (including industrial ones), the Export Strat-
egy of Ukraine was developed: the road map of
strategic trade development 2017-2021 [10]. In
the context of the implementation of this strat-
egy, it is envisaged to achieve the following main
strategic objectives as [10]:

1) to create the favorable conditions for the
stimulation of trade processes and the develop-
ment and the implementation of innovation in
the context of export diversification;

2) to ensure the development of services in sup-
port of business and trade, which will ultimately
increase the competitiveness of participants in
foreign economic relations (including small and
medium enterprises);

3) to promote the skills and competences of par-
ticipants in foreign economic relations.

In addition to the above, in order to overcome
the problems of innovative development of ex-
port-oriented industrial enterprises and to pro-
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vide the favorable conditions for an innovative
environment in which they will operate in the
future, it is proposed to undertake a number of
further actions [1]:

1) to promote the innovative development both
in Ukraine as a whole and in its regions directly
in accordance with the developed programs, in
particular the program “Horizon 2020” [2];

2) to provide the regional management of the in-
novation development as a result of interaction
with market institutions, which will allow not
only to establish further changes that will take
place in the market, but also significantly in-
crease the level of competitiveness of these re-
gions, including the economic entities operating
there;

3) the geographic diversification of exports of
products with high added value through the de-
velopment and the implementation of new tech-
nological chains, referring to the needs of the EU
market;

4) to promote the integration not only in Euro-
pean, but also in the world economic space
through the development of transnational busi-
ness;

5) to increase the level of financing of innovation
activity.

However, the improvement of the processes of
the innovation development of industrial enter-
prises, in particular export-oriented, requires the
introduction of a specially developed system of
incentives, which would give a high level of effi-
ciency of the results from the operation of such
enterprises. Therefore, in order to solve such a
problem, it is necessary, first of all, to improve
the existing system of financing by the state on
the innovative development of enterprises, in-
cluding industrial [7].

On the basis by [6], it is established that the state
regulation and stimulation in the innovation
sphere should do the following:

- promote the development of science and its in-
stitutions;

- ensure the development of human capital;

- ensure the participation in the joint innovation
programs;

- implement the state orders for joint research
and development;

- make the financial incentives for innovation;
- promote attraction of the foreign investments.

Researches show that in the structure of the ac-
tivities of industrial enterprises, innovation activ-
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ity occupies a prominent place. Thus, the number
of industrial enterprises in Ukraine engaged in
innovation activity is about one fifth of the total
number of the industrial enterprises. In Lviv
oblast, a similar situation is observed, but unlike
the overall Ukrainian dynamics, the share of in-
dustrial enterprises engaged in innovation activi-
ties tended to increase (except for a slight reduc-
tion in 2014 by 0.2 %) - from 13.2 % in 2011 to
20.6 % in 2016 [14].

With regard to the absolute values of dynamics,
during 2011-2016, both in Ukraine and in the
Lviv region, the number of industrial enterprises
engaged in innovation activity decreased by al-
most 2.0 and 1.6 times in 2016, comparing to the
beginning of the analyzed period [14].

The largest number of industrial enterprises in
the Lviv region in the structure of innovative ac-
tivities was involved in the purchase of machin-
ery, equipment and software, but with the begin-
ning of the analyzed period, it has decreased by
12 units to the number of 57 industrial enter-
prises in 2016 [14].

The analysis of statistical data for 2011-2016
confirms the situation of a non-profit, but a sharp
decline in the number of the industrial enter-
prises that implemented the innovations both in
Ukraine (by 1.8 times) and in the Lviv region (by
1.3 times) in 2016, comparing to the beginning of
the analyzed period (Table 1).

Table 1 - The dynamics and the structure of the number of industrial enterprises that implemented the

innovations
2011 2012 2013 2014 2015 2016
unit | % |unit| % |unit| % [unit| % [unit| % [unit| %
Ukraine
Totally 1327]100,0]13711100,0[1312[100,0[1208]100,0] 723[100,0[ 735 100,0
Those that implemented the 677| 51,0/ 703| 51,3| 665| 50,7| 459| 38,0|400| 553|526| 71,6
1nnovative processes
Those that are low-waste, 605| 89.4| 598| 851| 557| 838| 141| 30,7|155| 388|235| 44,7
resource'saVIDg
Those that introduced the 731| 551| 704| 513| 683| 521| 600| 49,7|414| 573|529| 72,0
innovative species
Those that are new at the market 184| 25,2| 166| 23,6 171| 25,0 137| 22,8|114| 27,5|166| 31,4
Lviv oblast

Totally 74]1000] 81]100,0] 84]1000] 99]/100,0] 61]100,0] 58/100,0
Those thatimplemented the 38| 514| 49| 605| 42| 500| 37| 374| 44| 721| 46| 793
innovative processes
Those that are low-waste, 33| 868| 42| 857| 37| 881| 8| 216| 11| 250/ 22| 478
resource'saVIDg
Those thatintroduced the 37| 50,0| 43| 531| 47| 560| 42| 424| 27| 443| 45| 776
Innovative SpECleS
Those that are new at the market 12| 324 8| 18,6 17| 36,2 10| 23,8| 10| 37,0| 17| 37,8

The source: based on Statistical Information State Statistics Service of Ukraine and Main Department of

Statistics in Lviv Oblast [9, 14]

In particular, a significant decrease in the num-
ber occurred among the industrial enterprises
that implemented the low-resource and the re-
source-saving innovations. Thus, according to all-
Ukrainian standards, the number of such enter-
prises has decreased by 2.6 times, and in the Lviv
region - only by 1.5 times.

The explanation of the situation of reducing the
level of innovation activity of industrial enter-
prises, including industry, as a type of economic
activity in general, is the emergence of diverse
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obstacles. In particular, the defining position in
the list of obstacles is:

1) the economic and political instability in the
state;

2) the migration of highly educated and skilled
scientists and youth;

3) the insufficient development of the innovation
infrastructure in the state;

4) the low level of financing of innovations;
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5) the insignificant support of the investment
funds, caused by the low level of development of
the regulatory system and the taxation of their

activities.

In the structure of innovation costs of industrial
enterprises both in Lviv oblast and in Ukraine in
general, during 2011-2016, the cost of purchas-
ing machines, equipment and software was

prevalent. However, in 2016, unlike the national
values, where their share in the structure of in-
novation costs increased by 12.2 %, the share of
innovative costs for the purchase of machinery,
equipment and software in the Lviv region de-
creased by 14.9 % comparing to the beginning of
the analyzed period (Table 2).

Table 2 - The dynamics and the structure of expenses of industrial enterprises in directions of their innovation

activity

2011

2012

2013

2014

2015

2016

th. hrn

| %

th. hrn

| %

th. hrn | %

th. hrn | %

th. hrn

| %

th. hrn

| %

Ukraine

Total
expenses

14333891,9

100,0

11480562,8

100,0

9562626,0

100,0

7695892,3

100,0

13813674,4

100,0

23229458,1

100,0

In particular:

The
internal
GDR

833285,7

58

965166,5

8,4

1312054,4

13,7

1221435,6

15,9

1834084,6

13,3

20637449

89

The
external
GDR

246631,0

1,7

2311116

2,0

326385,8

34

533104,2

6,9

205377,3

1,5

394049,0

1,7

The
purchase of
machinery,
equipment
and
software

10489087,2

73,2

8051762,9

70,1

5546329,0

58,0

5115338,1

66,5

11141256,4

80,7

19829026,5

85,4

Other
outside
knowledge

324701,6

2,3

47043,7

0,4

86978,8

09

472354

0,6

84909,9

0,6

642124

03

Other
expenses

2440186,4

17,0

2185478,1

19,0

2290878,0

24,0

778779,0

10,1

548046,2

4,0

878425,3

38

Lviv oblast

Total
expenses

162676,8

100,0

280614,4

100,0

2570539

100,0

219754,3

100,0

277796,2

100,0

4292789

100,0

In particular:

The
internal
GDR

7454,7

4,6

9053,5

3,2

7735,6

3,0

13744,6

6,3

35825,3

12,9

35875,3

8,4

The
external
GDR

414,6

0,3

1399,0

0,5

7983,8

31

3103,2

1,4

12748,6

4,6

126674

3,0

The
purchase of
machinery,
equipment
and
software

148192,8

91,1

2599549

92,6

2324944

90,4

149875,6

68,2

202756,6

73,0

327293,6

76,2

Other
outside
knowledge

221,8

01

268,1

0,1

578,7

0,2

219,2

0,1

14649

0,5

559,5

0,1

Other
expenses

6392,9

39

9938,9

3,5

8261,4

32

52811,7

24,0

25000,8

9,0

52883,1

12,3

The source: based on Statistical Information State Statistics Service of Ukraine and Main Department of
Statistics in Lviv Oblast [9, 14]
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Regarding the financing of innovative activity of
the industrial enterprises, the largest share in the
structure of the volume of financing of innovation
activity of the industrial enterprises takes funds
from their own sources. However, in 2016, the
share of these sources of financing for innovative
activity of industrial enterprises of Lviv Oblast
decreased by 8.6 % comparing to 2011, as op-
posed to the Ukrainian indicator, where a signifi-
cant increase in the share of such sources of

funding was observed for 41.9 % (Table 3). The
second place in the structure of sources of financ-
ing is taken by loans, which are gaining in popu-
larity among the industrial enterprises of the
Lviv region, the increase in their share by 16.0%
in 2016 is the evident, comparing to the begin-
ning of the analyzed period. Ukraine has the op-
posite trend where there is a sharp decline in the
share of these sources of financing innovative
activity (by 35.6 % in 2016, comparing to 2011).

Table 3 - The dynamics and the structure of innovation activity financing of industrial enterprises

2011 2012 2013 2014 2015 2016
th.hrn | % thhhrn | % thhhrn | % | thhhrn | % thhhrn | % thhhrn | %
UKraine
Total
amount of|14333891,9/100,0{11480562,8/100,0 [9562626,0{100,0|7695892,3|100,0/13813674,4|100,023229458,1/100,0
funding
in particular from the following sources:
Own 7585550,7 [52,9 |7335852,7 63,9 |6973435,8]72,9 |6540272,085,0 [13427034,7[97,2 [22035970,7[94,9
Ejgg":tal 1491694 (1,0 [2242561 (20 [24659,6 |03 |344063,7 |45 |551412 |04 [1789650 |08
Local 12261,1 |01 |17591,6 |02 |1576650 |16 |57290 (0,1 (383619 |03 [991594 |04
budgets
Extra
budgetary |491,0 0,003|25,4 0,0002(2171,0  |0,02 |328552 (04 |1403,0 00 |- 0,0
funds
Ukrainian [, o005 |03 |1544615 |13 |1237490 13 [81971 |01 742776 |05 |1343855 |0,6
Investors
Foreign
568706 |04 |9947837 |87  |1253193,0[131 |138688,0 |18 |586330 (04 [233978 |01
Credits  |5489485,7 383 |24077952 |21,0 |630197,8 |66 |561149,6 |73 |1137420 |08 |6260185 |2,7
Other  |994677,2 |69 |3457966 |30 |397554,8 |42 |64937,7 |08 |45081,0 |03 |131561,2 |06
Lviv oblast
Total
amount of|162676,8 [100,0{280614,4 |100,0 |257053,9 |100,0[219754,3 |100,0(277796,2 |100,0[429278,9 |100,0
funding
in particular from the following sources:
Own 146669,8 90,2 2614194 [932 [213668,2 [83,1 |183234 834 206605  |74,4 [349930  |8L5
National ‘lg315  los |830 03 |- - - |ess172 |93 1711 004
budget
Local
- 701 02 |61138 (24 |160 01 |100 0,04 |1044 02
budgets
Extra
budgetary |- - - - - - - - - - - -
funds
Ukrainian |51 7 133 |. - . - 25047 (1,1 |11069 |40 (9000 2,1
Investors
Foreign loss08 |59 |- - - - - - -
investors
Credits  |196 0,1 |17664 63 |372289 |145 [27399,6 |12,5 |34205 12,3 691338 |16,
Other |- - - - 43 0,02 |6456 29 |- - - -

The source: based on Statistical Information State Statistics Service of Ukraine and Main Department of

Statistics in Lviv Oblast [9, 14]

Researches show that in Ukraine, in particular in
the Lviv region, there is a fairly low share of the
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volume of sales of innovative products in the
structure of the total volume of the industrial
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products sold (does not exceed 3.2 % for the en-
tire analyzed period) (Table 4). As for the imple-
mentation of innovative products abroad, in
Ukraine, the share of the volume of sales of inno-
vative products in the volume of the realized in-

novation products increased significantly - in
2016 by 17.2 %, as comparing to 2011. Instead,
in the Lviv region, the opposite trend is observed
- there was a fall in the share by 7.7 %.

Table 4 - The dynamics and the structure of volumes of the realized innovative products

2011 2012

2013 2014 2015

thhhrn | % th. hrn

| %

thhhrn | % th.hrn | % th.hrn | %

Ukrai

me

Volume of the sold

industrial products | 1305308000,0

100{1367925500,0

100

1322408400,0{ 100|1428839100,0| 100{1776603700,0{ 100

Volume of the
realized innovative
products

42386722,5| 3,2| 36157725,6

2,6

35891639,7| 2,7| 256690019 1,8 23050092,9| 1,3

Including the volume
of the implemented
innovative products
beyond Ukraine

12630608,5|29,8| 13354903,2|3

6,9

16053359,7|44,7 7486442,7(29,2| 10843801,4|47,0

Lviv oblast

Volume of the sold

industrial products 32392240,1

100| 34873983,9

100

34620468,3| 100| 39584498,4| 100/ 58501981,4|100

Volume of the
realized innovative
products

447431,6| 1,4 658089,2

19

849489,8| 2,5 731914,2| 1,8 1193855,9| 2,0

Including the volume
of the implemented
innovative products
beyond Ukraine

80853,5(18,1 67723,3|1

0,3

71775,5| 8,4 94716,4|12,9 123443,3|10,3

The source: based on Statistical Information State Statistics Service of Ukraine and Main Department of

Statistics in Lviv Oblast [9, 14]

According to the researches carried out by [1]
one of the key reasons of the low level of sales of
innovative products is the low demand for these
products both in the domestic and in the external
market.

It is clear from the mentioned above that such a
situation not only acts as a factor in reducing the
competitiveness of the innovative products, but it
is also a major problem in the development of the
export potential of the industrial enterprises en-
gaged in the innovation activities and innova-
tions.
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AHHOTaumA. AKTUBHOE pa3BWUTME pbiHKa (U3MYEcKoi KynbTypbl W cnopTa U
YCUIMBAKOWLAA HA HEM KOHKYPEeHUMsi TPeOyloT OT XO3AWUCTBYIOWMX CyObeKTOB
MOMCKA HOBbIX MAapKeTMHIOBblIX peweHwid. B cratbe paccmartpuBaetcs
BO3MOXHOCTb  MapKeTUHroBOr0  MCMONb30BAaHWA  U3HAYaNbHOW  COLMANbHOM
3HAYMMOCTM YCNyr, peanusyemblX KOMMEPYECKUMM MpPeAnpuATUSAMKA Ha [aHHOM
pblHKe. Pa3paboTka TEXHOMOTUW MApKETUHIOBOTO COMPOBOXAEHWA COLManbHbIX
MPOEKTOB AAHHbIX MPeANpPUATUIA NO3BOUT HE TOSIbKO NOBbICUTb COLMUANbHbIE, HO U
KOMMepyeckue pesynbTaTbl AeATeNbHOCTU KOMMaHWIA.

Llenblo mccnepoBaHus sIBNSETCS ONPefeneHne 3HaYMMOCTM  MapKETUHIOBOTO
COMPOBOXAEHMS COLMANbHbIX NPOEKTOB HA PbIHKE YCNYr (GU3NYECKON KyNbTypbl U
cropta M WAEHTU(UMKAUWA OCHOBHbIX TPYynn Leneil CounanbHbIX MNPOEKTOB,
BAMSIOWMX Ha nocnegyoliee (OpPMUPOBAHUE TEXHONOTMIA  MapKETUHTOBOTO
conpoBoxgeHus. Mo pesynbTaTam UccnesoBaHus:

1) onpepeneHbl Tpu  Tpynmbl  GaKTOpOB, ONPEAENSOWMX  3HAYMMOCTb
MapKeTUHTOBOro COMPOBOX/EHWUS COLMAsbHbIX MPOEKTOB Ha LENEBOM PbIHKE:
YPOBEHb COLMANbHOTO Pa3BUTUS O6LIECTBA; YPOBEHb PasBUTUSI COLMANbHOMO
NpeanpuHUMATeNnbCTBa;  AOCTYMHOCTb  MAapKETUHIOBbIX  MHCTPYMEHTOB,
nosgonsowmx GopMUpPoBaTb Ha PblHKE 06pa3 COLMANbHO OTBETCTBEHHOW
KOMMaHuy;

2) BblieNeHbl TPU TPYNMbl COLMANbHBIX NPOEKTOB, peann3yeMblx KOMMePYECKUMM
OpraHM3aLmMsaMm Ha pbiHKe GU3NYeCcKom KynbTypbl U CNOPTA;

3) naeHTMOMLMPOBaHbI YeTbipe TpynMbl Leneii MapKeTMHIOBOTO COMPOBOXAEHUS
CouManbHblX MPOEKTOB N0 (OpPMe YCWUNEHWUSt Pe3ynbTaToB  KOMMEPYECKOM
AEeATENbHOCTN Yepes AOCTUXKEHNE coLmanbHbIX 3QGEKTOB OTAENbHbIX COLManbHbIX
NPOEKTOB MM UX Fpynn.

KnioueBbie cnoea: MapkeTUHIOBOE COMPOBOX/EHUE COLMANbHbIX MPOEKTOB; PbIHOK
ycnyr Gpu3anyecKoit KynbTypbl 4 cropTa.

Abstract. Active development of physical culture and sports market and the growing
competition on it urge economic entities to search for new marketing solutions.

The article considers the possibility of marketing use of the initial social significance
of services, sold by commercial enterprises in this market. Development of
technology for marketing support of social projects of these enterprises will allow
increasing not only social, but also commercial results of companies.

The aim of the study is to determine the importance of marketing support of social
projects in the market of physical culture and sports services, and to identify the main
groups of the social objectives of the projects, affecting the subsequent formation of
a marketing tracking technologies. According to the results of the study:

1) three groups of factors determining the importance of marketing support for social
projects in the target market have been defined: the level of social development of the
society; the level of social entrepreneurship development; the availability of marketing
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tools that allow to form the image of a socially responsible company on the market;

2) three groups of social projects, implemented by commercial organizations in the
market of physical culture and sports, have been singled out;
3) four groups of goals of marketing support of social projects have been identified by
the form of strengthening the results of commercial activity through the achievement
of social effects of individual social projects or their groups.

Keywords: marketing support of social projects; market of services of physical culture

and sports.

BBEJIEHUE

PpIHOK yciyr ¢usnyecKkol Ky/abTypbl U CHOPTA
aKTUBHO pa3BUBAeTCl BO BCEM MHpE; KOHKY-
peHLIMs Ha IaHHOM PbIHKe BbICOKa. B 60pbbe 3a
NOTpebUTesled KOMIAHUU HENpephIBHO COBep-
IIEHCTBYIOT CBOM MapKEeTHHIOBbIE CTPATETHH U
TaKTHKH.

Ycnyru pusuyeckod KyJbTypbl M CIOpTa IO
CBO€eM MPUPOZe HOCAT COLMAJIbHYIO0 OKpacKy. Ho
KOMIIAaHWM He BCerjla UCMOoJb3yIOT 3Ty 6a3y AJs
dopMupoBaHUs o06pas3a CoOlMaJbHO OTBETCT-
BEHHOM KoMmnaHuW. CocpefoTayuMBasiCb Ha J0C-
THXKEHUU KOMMEpPYECKHX IieJiel, HeKOTopble
KOMIIAaHUM He Cpa3y NPHUXOAAT K MOHHMaHUIO
BCEro pa3Hoobpa3vsi MApPKETUHIOBOTO IOTEH-
[[Majla akKleHTa Ha COIMaJIbHOW OpHUeHTaluU
bU3nUeCcKor KyJIbTYPbI U CIIOPTA.

68 npoueHTOB M3 37 WU3y4YeHHbIX HAMU KOMIIa-
HUM, OKa3bIBaKOILMX YCJAYTU Ha pPblHKe Ppu3nye-
CKOM KyJIbTYpBI U criopTa roposa OMckKa, NpUxo-
JAT K OCO3HAHHUI0 HEOOXO0MMOCTH y4acTUsA WU
CaMOCTOAATE/IBHOW  pea/M3alii COLUA/bHBIX
IIPOEKTOB C TPeTbero Mo NATHIA IoJ CyllecTBO-
BaHMA KOMIIAaHUH HA PaCCMaTPUBAEMOM pbIHKE.

Y4yacTtue B MNpoeKTax MOA0OHOI0 poja MOXKET
HOCHUTb HCKJIIYUTENbHO GUIAHTPONUYECKHUN
XapakTep, He NpeAroJararoudi pacnpocTpaHe-
HUe MHOpMaLlMK O MPOEKTax, IPUHOCALIUX CO-
I[M/IbHbIE BBIFObI U TPAJUIIMOHHO MPHUPABHU-
BaeMbIX K pasHbIM ¢opMaM MelleHaTCcTBa. B
paMKax »Ke JJAHHOI'0 MCCJIe/J0BaHUs Mbl OCTaHO-
BUMCSl Ha COI[MAJIbHBIX MpoeKTax, 3pPeKT OT
y4acTusi B KOTOPBIX NOBJIUSIET HA JOCTUKEHUE
OCHOBHBIX KOMMepueckux Lesiei. [loaTomy 1e-
JIECOOOPA3HOCTh Y4YacTHs B JIAHHBIX MpPOEKTaX
TIATeJbHO OLleHUBaeTcs, a 3QPeKT yyacTus
MOBBILIAETCS C TOMOIIbI0 FPAMOTHOI0 BbIOOpA U
NOCJ/IeYIOLIEr0 UCIO0/Ib30BaHUS METO/0B U HH-
CTPYMEHTOB MapKeTHHI'OBOI'0 yIpaBJ/ieHHs MpPo-
eKTaMH.

B03MOXHOCTB Mnosy4€eHrud MaKCHUMaJIbHBIX Map-
KETHMHTOBLIX PE3yJIbTATOB OT y4dCTUA WJIK Ca-
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MOCTOSITE/IbHOM peasiM3aldy COLMaJbHOro Mpo-
eKTa NpeJNpUsTUIMHU, OKA3bIBAKIIUMU YCAYTH
Ha pbIHKe QU3UYECKOW KYJIbTYPbl U CIOPTA, 3a-
BUCHUT U OT 3Q(PEKTUBHOCTU (PYHKIMOHHUPOBA-
HUS CUCTEMbI MAPKETHUHIOBOI'0 COPOBOXKEHUS
pOEeKTa.

Lleavlo daHHO20 uccaedoeaHusi SIBJSIETCS olpe-
JileJieHue OCHOBHBIX IeJlell MapKETUHIOBOTO CO-
NPOBOXJEHUST COLMAJIbHBIX IMPOEKTOB, peasu-
3yeMbIX KOMMEpPUYECKMMHU MNpeANpUATHIMU Ha
pbIHKe GU3UYECKOU KyJIbTYpPhl U CIIOPTA.

K coxkasenuto, mpo6jemMaM MapKETUHIOBOI'O CO-
NPOBOXKJEHUST COI[MAJIbHBIX IMPOEKTOB, peasu-
3yeMbIX Ha pPbIHKe YCIyT GU3KYJIbTYPhI U CIOP-
Ta, He MOCBSIIEeHbI I[eJIOCTHbIE UCCIeJ0BAHUS.

CyliecTBYIOT HCC/Ie/IOBaHUs, OMMChIBAIOLIME
cieliuPUKy MapKeTHUHra U MeHeKMeHTa B
CIIOPTHUBHOM WHAYCTPUH. 3HAYUMBIMM, Ha Halll
B3MJIsA[, sABJAAOTCA pabotel H.JlyroBckux [1],
M. Bonpapenko u 0.  3yb6apeBa  [2],
I". Psa6enko [3].

BonpocaMm conpa/ibHOr0 MapKeTHHra MOCBsIle-
Hbl MCC/Ie/IOBaHUs TaKUX aBTOPOB, Kak
B.Tonogen, [4], B.Topaun [5], ®. Kotnaep, H. Jlu
[6], H. JlonaTuHa [7], C. KnuMoga [8].

PasyiiyHble acrnekThl ynpaBjeHUs NPOEKTaMHu
HaxoJATCd B IleHTPe BHUMAHHUS YYeHbIX
W.Mazyp, B.llanupo u H.Onbgeporre [9],
A.ToB6 u TI.Lunec [10], P.Apuubanbg [11],
I'. Kepunep [12].

PE3YJIbTATbl UCCJIEJOBAHUA

HpO6J’IeMbI MApPKETHHIOBOTO COIIPOBOXAEHUA
COLMAJ/IBHBIX IIPOEKTOB BCTAKOT CerogHdA OCO-
OEHHO OCTpPO 110 HECKOJIBKUM ITPpHUYHNHAM.

Bo-nepBbIX, aKTHBHO Pa3BUBAETCS COLMAJ/IbHAsA
chepa. Ee pasBuTHEe HampaBJeHO Ha JOCTHXKe-
HUe JIOCTOMHOI'0 YPOBHS COIMAJILHOTO obecre-
yeHUs rpakaH. OCTpOTa U HEUCCIKAEMOCTbD CO-
I[UAJIbHBIX MPO06JIeM CO3/Ia€T B CO3HAHUM Hace-
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JieHus 006pa3 6e3/1elCTBYIOIIUX OPraHOB BJIACTH
U CyObEKTOB, Ubsl [eATEJbHOCTb JOJ/DKHA OBITh
HalpaBJ/leHa Ha pellleH’e COLUaJIbHBIX IPOOJIeM.
B Tako#l cuTyanuu rpaMoTHOe MapKeTHMHIOBOE
KOMMYHHUKALMOHHOE CONpPOBOXK/JEHHE OT/esIb-
HBbIX COLIMAJIbHBIX NPOEKTOB, KaK M BCel Jed-
TeJIbHOCTH N0JJOOHOT0 po/ia, NO3BOJIUT JJOHECTH
J10 LIMPOKUX ayJUTOPUI peasibHble pe3yJbTaThl
pellleHHs COLMa/IbHBIX IPO6JIEM U POJIb KaXKZ0-
IO M3 YYaCTHUKOB 3TUX pelLIeHU .

Bo-BTOpBIX, aKTUBHAsi WCKPEHHSS JEMOHCTpa-
Ml KOMMEPYECKMMU OpraHU3alUsMH COILH-
aJIbHOM OTBETCTBEHHOCTH MEpPes OT/e/JbHbIMU
rpaJaHaMH U O6LIECTBOM B I€JIOM YCUJIUBAET
KaK KOJINYeCTBO, TaK U KAYeCTBO COLUATbHBIX
IPOEeKTOB. VX MapKeTHMHTrOBOMY CONPOBOX/[e-
HHI0O KOMMepUYeCcKHe OpraHu3alUu yAesoT 13-
Haya/IbHO BbICOKOE BHHMMaHHE, TaK KaK OCHOB-
Hasl IeJib JAHHBbIX COLMAIbHBIX MPOEKTOB -
dbopMUpOBaHUE MOJIOKUTEJNBHOTO 06pa3a KoM-
IaHUM Ha PbIHKE.

B-TpeTbHX, aKTUBHO pa3BUBaeTCcs cdepa COIu-
aJIbHOrO0  MpeANpPUHUMATEIbCTBA,  KOTOpas
JIOJDKHA 00eCIeYUTh MOMOIIb B PEIIeHUH COIU-
aJIbHBIX Npo6JIeM TocyAapcTBY 3a CYET OKasa-
HUS COI[UJIBHBIX YCJYT YacTHbIMH OpraHu3a-
I[USAMHU. BHe 3aBUCHMOCTH OT NPUYHH PA3BUTHSA
cdeprl U corpanbHbIe TpeAIPUHUMATEH, U Op-
raHU3alMY, peaju3ylolie H30JUPOBAHHbBIE
MPOEKThl COI[MAJILHOTO MpeAIPUHUMATEbCTBA,
aKTUBHO HCHOJIB3YIOT JJIs1 JAOCTHXKEHUS] CBOUX
1eJieldl MapKeTHHTOBble HHCTPYMEHTHI.

Ha sTom ¢oHe akTHBHO pa3BHMBAIOTCH KaK TeX-
HOJIOTMH, TaK U HHPPACTPYKTypa pa3paboTKU U
peasM3aliM COLMAJIbHBIX NMPOEKTOB. [Ipeanpu-
ATUS JII060W cdepbl MOTyT BOCHOJIb30BAThCS
CJIOKUBLIMMUCS YCJIOBUSIMU JJIs1 CO3J@aHUS Tpe-
OyeMbIX MapKETUHI'OBbIX 3PQPEKTOB, MOJIOXKU-
TeJIbHO BJIMSIIOIMX Ha OCHOBHYI KOMMepue-
CKYIO J1eITeJIbHOCTb.

PbIHOK yciyr ¢usnyeckoll Ky/abTypbl U CHOPTA
M3HayaJIbHO HeCET B cebe OrpOMHBIN COLUasIb-
HbI noTeHLHal. JItobble MPOEKThI, peayusye-
Mble B 3TOU cdepe, cCO3[al0T coLUaIbHble 3¢-
¢dexTbl. [OBOpsi 0 colMa/bHBIX MPOEKTax Ha
JJAaHHOM DBIHKe, Mbl XOTUM pacCMOTPETb 3Haue-
HH€e MapKeTHHIOBOTO CONPOBOX/EHHUs MPOEK-
TOB, HE MMeIOLIUX NPSAMOU LieJM JOCTHXKEHUs
NpUOBLIM, HO peaJr3yeMbIX KOMMepPYECKHMHU
OpraHu3alusMH.

Section “Economics”

MO>HO BBIZEIUTh HECKOJIBKO OCHOBHBIX I'PYIII
COLM/IbHBIX IPOEKTOB ONMCAHHOIO THIA Ha
PBIHKE yCJIyT pU3NYeCcKOH KyJIbTYphI U CIOpTAa:

- dopMUpOBaHUE OTAEJNbHBIX MO3UIUN B accop-
TUMEHTE OCHOBHBIX YCJIYT, MpPeOCTaBJIsSIEMbIX
6ecIvIaTHO WJIM 10 CIellMaJbHOH HU3KOH LieHe
COIlMAJIbHO 3HAYMMBbIM WM COLMa/JIbHO He3a-
IMIEHHBIM FPyINaM HaceJIeHUs;

- MpeJoCTaBJeHUe PEeCypcoB [UJIsl peasu3alnuu
JIPYyTUMH OpPraHU3alUsIMU COLIMAJIbHBIX MPOEK-
TOB, CBSI3aHHbIX C OCHOBHBIM BH/IOM JleSITEJIbHO-
CTU — GU3KYJIBTYPOU U CIIOPTOM;

- IIpe/ioCTaBJIeHUe PecypcoB JpyruM OpraHu3a-
LUSAMHU JJ15 peaM3aliy COLMaJIbHBIX IPOEKTOB,
M3Haya/IbHO He CBfI3aHHBIX C QU3KYJIbTYpOH U
CIIOPTOM.

MapKeTHUHI'OBOE COINPOBOX/JEeHHE IO0J00HBIX
MPOEKTOB JIOJPKHO ObITh HAIllpaBJIeHO Ha JIOCTH-
»KeHHe CJIeIYIoLUX Ieei:

1. Ob6ecnieyeHHe C TMOMOIbI0O MAapKETHHTOBBIX
MHCTPYMEHTOB JAOCTHKEHUS 1ieJiell KOHKPETHO-
ro COLMAJIbHOTO MPOEKTa UJIU IPYIIIbI COLIMAb-
HbIX TPOEKTOB, 00’ beIMHEHHBIX €/JUHOMU LIeJIbI0 B
nporpaMmy.

2. YcusneHue pe3y/ibTaTOB KOMMeEpPYEeCKUX Ipo-
€eKTOB 3a CYET IPaMOTHOM CTpaTeruud Mapke-
TUHIOBOTr'0 GOPMUPOBAHMS HAOOPOB MPOEKTOB —
«KOMMEpYEeCKHH IUIIOC COIHMa/IbHbINY. Jddek-
TUBHOE MapKETUHIOBOE CONPOBOXKAEHUE COLH-
aJIbHBIX NPOEKTOB Oy/ieT MOBBILIATh Pe3yJibTa-
TUBHOCTb KOMMeEpPUYECKHX MPU COKpaALeHUH UX
MapKeTHHIOBbIX 610/pkeToB. [IpuMepoM MoxeT
CYKUTb aKTUBHOE NMPOJIBM>KEHUE JIbTOTHBIX (B
OT/eJIbHbIX (QUTHeC-KJIybax OecIlaTHbIX) abo-
HEMEHTOB JIeTSIM U3 MHOTOJIETHbIX ceMel. AK-
TUBHOE NPOJBIXKEHUE JJAHHOTO0 POeKTa, OMHU-
Mo  ¢opMHpoBaHUS  oOpa3a  COLIMAJIbHO-
OTBETCTBEHHOM KOMIIAHWU, UHPOPMHUPYET IIO-
TEHLUA/bHbIX KJIUEHTOB O Ha/JIMUUHU JETCKUX
IPYIIOBBIX IPOrPaMM.

3. ®opMupoBaHMe NOCPEACTBOM MapKETUHIO-
BOTO CONPOBOX/EHUSA COLUAJIBHBIX INPOEKTOB
«CTaHAAPTHOro» A1 chepbl GU3NIECKOHN KYJIb-
TYpBbl U CIOPTa 00pa3a COLMaJbHO OTBETCTBEH-
HOM KOMIIaHMH, IpOoNaraHupyoLen 30pOBbIX
obpas KU3HM CcpeJu NMOKynaTeseld U NOTpebu-
Tesied yciyr koMmnaHuu. O6pasa, obecreymBalo-
MM NAPUTETHBIN C KOHKYPEHTaMU YPOBEHb.

4. ®opMUpOBaHUE KUCKJIIOUYUTEJbHOrO» 06pasa
COLMQJIBHO OTBETCTBEHHOM KOMIIAHMM, 33 CYET
HEOYEeBU/JHOCTH CBA3M LieJleld pealn3yeMbIX COo-

2022



Traektorid Nauki = Path of Science. 2018. Vol. 4, No 9

ISSN 2413-9009

I[MAJIbHBIX MPOEKTOB C KOMMEpPYECKUMU HHTe-
pecamu KoMmmnaHuH. [lpu 3ToMm o6pa3 AoJnKeH
BKJIFOYATh 3JIEMEHTbI, BBIXOASAIIME 3a MPUBbIY-
HbI Ha pbIHKE HAbOp 3JIEMEHTOB 3/0POBOIO
obpasa Ku3HU; JIM60 00pas, CyleCTBEHHO pac-
IUPSIOIUNA ayAUTOPUIO BO3/IEHCTBUS.

MapKeTHHI0OBO€E CONPOBOXKAEHUE COLUAIbHbBIX
IPOEKTOB B 3TOM CJiydyae NOTpebyeT yBesauye-
HUSA OHO/PKETOB, O60JIblLIIEN OPUTMHAJIBHOCTH Ha-
O60pOB MapKETUHIOBBbIX MHCTPYMEHTOB. [lepBo-
ouepe/lHOe BHHUMaHMWe, HAa Hall B3TJiS/[l, J0DKHO
YAEJNSITbCS  BbIOOPY COLMA/IbHBIX TMPOEKTOB.
Jlo/IroCpOYHOCTh JAHHOU LieI OyAeT OpUeHTHU-
pOBaTb KOMIIAHHWU HE Ha BbIOOP OT/€/IbHBIX He-
CBsI3aHHbBIX MPOEKTOB, a Ha GpopMUpOBaHHE Iie-
JIOCTHBIX MporpamMM. Haul npakTU4ecKui OmbIT
M03BOJISIET TOBOPUTH O TOM, YTO Ha COBPEMEH-
HOM pbIHKE YCAyr (PU3UYECKON KYJbTYypbl U
CropTa Mnoio6Hble MporpamMMsbl yaille GopMUPY-
I0OTCS TIOCTENEHHO 3a CYET I0CJe0BAaTEIbHOI0
nozabopa MOAXOASALIMX JJIS MOCTaBJIEHHBIX Iie-
JieH OTAeJIbHbIX NPOEKTOB. M3yuyeHUue pbiHKaA yC-
Jyr GU3KYJbTYpbl U criopTa ropoja OMcka He
MO3BOJIWJIO BBISIBUTb KOMIIAHWM HW3HAYaJbHO
pa3pabaTbiBalolljie KpPyNHble U YHUKAJbHbIE C
NO3UIUM MApPKETUHIOBOW 3HAUMMOCTH MpOEK-
Tbl. B kayecTBe HauboJiee yJauyHOro npuMepa
MO>KHO paccMaTpUBaTh MPOEKT «3/10pOBasi CIU-
Ha», Ipe/IoJaraloliiil CKOJN03-AUarHOCTUKY U
pa3paboTky mnporpamm JIPK, peanusyeMbix

duTHec-neHTpaMu. [paMOTHOe MapKeTHHIOBOe
CONPOBOXK/JleHHe JAaHHOTO IpPOeKTa MO3BOJIUT
chOpMHpPOBATh JIOSIBHOCTb KJIMEHTOB K KIyOy
B LjeJiIoM. XOTS 3TOT NpUMep SIBASEeTC peasib-
HbIM, OH He IOJIHOCTbK COOTBETCTBYET 3asiB-
JIEHHBIM Tpe6OBaHUAM I10 NPUYKMHE HeOo4YeBU/-
HOCTH CBSI3U C KOMMepYeCKUMHU LieJISIMM.

Pa3paboTka NpoeKTOB JJis YeTBEPTOW IPYIIbI
1esied TpebyeT 0COO0Oro KOHTPOJISL: MPOEKTHI
JIAHHOW Tpynnbl TPeOyT 0Cc060M yYHUKaJIbHO-
CTH. A C/I0KUBILIAs HA PbIHKE yCJayT GU3NYeCKOU
KyJIbTYpbl U CIOPTA CUTYyalusi 3aMMCTBOBaHUSA
HOBBIX HUJlell MOXKeT He3aMeTHO NepeBeCcTH KOM-
NaHUI0 B TPETbIO TPYINIy MapKETUHIOBBIX Iie-
Jied, TpeOyIoIIUX MCNO0JIb30BaHUs UHBIX Mapke-
TUHTOBBIX CTPATErUi.

BbiBO/bl

[IpoBesieHHbIE UCC/IeJOBAHUS T03BOJIUJIM OIpe-
JIeJIATh 3HAYUMOCTb MapKETUHTOBOI'O COIPO-
BOXK/IEHHsI COI[MA/IbHBIX TPOEKTOB HA PbIHKE yC-
Jayr ¢usudeckod KyJbTypbl W crnopTta. Hauart
npotiecc GopMUpPOBaHUs JiepeBa liejiel Mapke-
TUHTOBOI'0 COMPOBOXAEHHUS COIMAJIbHBIX IMPO-
€KTOB, KOTOPbIA B MOCJEAYIOIEM JOJKEH MO-
3BOJIUTH ONpeE/e/SITh TEXHOJIOTHI0 GOPMHUpPOBa-
HUS TPAKTUYECKOT'0 HHCTPYMEHTAIbHOTO Habo-
pa, cnerpUUHOrO AJ1s1 KOXKA0U IPYMIbI IeseH.
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Section “Technics”

AHoTauis. HenepeHoCUMICTb NaKTO3W B CBITI LUMPOKO NOLUMPEHa, Xoua iT YacToTa B
pisHWUX KpaiHax 3Ha4HO BifgpisHAETbCA. B YkpalHi 15-35% AOpOCNOro HaceneHHs
CTpaXjatlTb Bif Uiel Hepgyrn. [ina uiei kateropii noaeii HeobxigHO po3pobnsATy
cnewianbHi MOMOYHI NPOAYKTU — 6E3NaKTO3HI Ta HU3bKONAKTO3Hi. [epcnekTMBHUM
HanpsAMOM PO3BUTKY MOJIOYHOI rany3i € LinboBe BUPOOGHULTBO EKCKIH3UBHUX
COpTiB  MOpPO3MBa, MNpWU3HAYeHUX AN NoAeid  IHTONepaHTUX [0  NakTo3MW.
O6rpyHTOBaHO [OUINbHICTD PO3POOKM peLenTypu HU3bKONAKTO3HOrO MOpPO3WBa
NiKyBanbHO-NPOdINaKTUYHOr0 NPU3HAYEHHA 3 aAHTMOKCWAAHTHUMM Ta npe- i
MPOGIOTMYHMMM BNACTUBOCTAMM 3 BUKOPUCTAHHAM BTOPUHHOI MOJIOYHOI Ta
POC/IMHHOI CUPOBMHU. MMiA6ip OCHOBHMX KOMMOHEHTIB — PiAKOro 6e3/1aKTO3HOro
6inkoBoro KoHueHTpaty macnsHku (BBKM) i orypTHOI OCHOBM 3i 3HWXEHUM
BMICTOM N1akTo3M Ta MigBuuleHum BMicToM 6inky (M0) - 3piiicHiosanu 3a
MiHOYTBOPIOBANbHOK 3AATHICTIO, CTIMKICTIO MiHW, B'A3KICTIO, aHTWOKCWMAAHTHOO
aKTWBHICTIO Ta OPraHONenTUYHUMKM MOKa3HMKamu. 06paHO CniBBiAHOLIEHHS
cknaposux BBKM/MO - 60:40 (AN 6e3naKTO3HOrO KOHLEHTPaTy, OTPUMaHOro
ynbTpadinbTpauieto macnsHku npu ®K=4 Ta giadinoTpauieto (DV=7) YO petentaty
macnaHki) Ta BBKM/MO - 50:50 (ans 6e3n1aKTO3HOrO KOHLEHTpaTy, OTPUMaHOro
ynbTpadinbTpadieto macnsHku npu ®K=5 Ta giadinoTpauieto (DV=7) YO petentaty
macnsHku). 06uaBa 3paskM  Manu  HaiiKpall TeXHOMOriYHi  MOKa3HWKM:
niHoyTBOpLOBasbHa 3aaTHiCTb — 28 % i 32 % BignoBigHO, CTiikicTb NiHu — 120 Ta 130
XBWUIUH BIANOBIAHO. 3a OpraHONEnTUYHUMK MOKA3HUKAMKU 3pasku CXOXi, Manu
MPUEMHUIA KUCNIOMOMOYHUIA CMaK, OAHOPIAHY KOHCUCTEHLito, 6ino-XoBTyBaTMI
Konip OJHOPIAHMA 3a BCIE MAacolo, WO € BNacCTMBMM ANS KUCIOMOJIOYHOrO
Mopo3uBa. AHTUOKCMJAHTHA aKTWUBHICTb 3paskiB cknagana 315 i 330 ym. op.
BiAMoBiAHO. BM3HayeHO paLjioHanbHi MacoBi YacTKW AOMOMIKHUX PeLenTypHUX
CKNafoBUX CyMilli Mopo3mBa: iHyniHy — 4 %; naktynoau - 1 %; iméupy - 0,3 %;
nuUMoHHoI kuenotm — 0,15 %; cra6inisatopy — 0,2 % (ana BBKM (®K=4)/10) Ta
0,25 % (ans BBKM (OK=5)//10).

Po3p0o6neHo  peuenTypHUn  CKNaj HWU3bKONAKTO3HOTO  6i0NO0riYHO-aKTUBHOTO
Mopo3uBa.  BusHaueHa  aHTMOKCM[AHTHA  aKTUBHICTb  3paskiB  CyMilli
HW3bKOJTAKTO3HOrO MOPO3MBa Ta MacoBa YacTka nakTosu, Wwo ctaHosuna 1,1-1,4 %
B 3aN1eXHOCTI Bif, cniBBiAHOWeHb BEKM/MO.

KniouoBi cnoBa: HM3bKONAKTO3HE MOPO3WBO, 6€3NaKTO3HMIA 6iNKOBUIA KOHLIEHTpAT
MacnsiHKu, MOrypTHa OCHOBA, MiHOYTBOpIOBaJibHA 3[AaTHICTb, aHTUOKCMAAHTHA
aKTUBHICTb, B'A3KICTb.
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Abstract. Lactose intolerance is widespread in the world, although its frequency
varies considerably in different countries. In Ukraine, 15-35% of the adult population
suffer from this illness. For these people, it is necessary to develop special dairy
products - lactose-free and low-lactose. A promising direction in the development of
the dairy industry is the targeted production of exclusive ice cream types, intended for
people intolerant to lactose. The article substantiates the expediency of the
development of a low-lactose ice cream formulation of therapeutic and prophylactic
purpose with antioxidant and pre-probiotic properties using secondary milk and plant
material. The selection of the main components - liquid lactose-free protein
concentrate (LFPC) and yoghurt base with reduced lactose and high protein content
(YB) - was carried out according to foaming ability, foam stability, viscosity,
antioxidant activity and organoleptic parameters. The ratio of LFPC / YB components
was 60:40 (for a non-lactose concentrate, obtained by ultrafiltration of buttermilk at
FC = 4 and by diafiltration (DF = 7) UF buttermilk retentate) and LFPC / YB - 50:50 (for
a lactose concentrate, obtained by ultrafiltration of buttermilk at FC = 5 and
diafiltration (DF = 7) UF buttermilk retentate). Both samples had the best
technological characteristics: foaming ability - 28% and 32 %, respectively, foam
resistance - 120 and 130 minutes, respectively. According to organoleptic
parameters, the samples were similar, they had a pleasant sour-milk taste, a
homogeneous consistency, a homogeneous white-yellow color, which is
characteristic of sour milk ice cream. The antioxidant activity of the samples was 315
and 330 c. u., respectively. The rational mass fractions of the auxiliary components of
a mixture of ice cream were determined: inulin - 4%; lactulose - 1%; ginger - 0,3%;
citric acid - 0,15%; stabilizer - 0,2% (for LFPC (FC = 4) / YB) and 0,25 % (for LFPC (FC
=5)/YB).

The recipe composition of low-lactose biologically active ice cream was developed.
The antioxidant activity of samples of a mixture of low-lactose ice cream and a mass

fraction of lactose, which was 1.1-1.4 % depending on the ratios of LFPC / YB, were
determined.

Keywords: low-lactose ice cream; lactose-free protein concentrate; yoghurt base;
foam-forming ability; antioxidant activity; viscosity.

CIpUATH BUHUKHEHHIO BaXKKoi fiapei. /lieTa no-
BUHHA OyTH CyBOpPO 6€3/1IaKTO3HOIO i3 BUKOPUC-

[lepcieKTUBHUM HAaNPSIMOM PO3BUTKY MOJIOYHOI
raaysi € LiJiboBe BUPOOHHUILITBO €KCKJIH3UBHUX
COpPTiB MOpO3HWBa, NPU3HAYEHUX [J51 KOHKpET-
HUX TPyl CHOXKMBAYiB, HAPUKJIAJ, AJI JIIOAEH,
1110 He IePEHOCATD JIaKTO3Y.

HenepeHOCHUMICTh JIaKTO3U B CBITI LIUPOKO I10-
LIMpEeHa, Xo4a Il 4acToTa B Pi3HUX KpalHax 3HAY-
HO Bifjpi3Hs€eTbCA. B Ykpaini 15-35 % gopocsioro
HaceJIeHHS CTPaXKJAI0Th BiJ L€l HEAYTU.

JlakTa3Ha HeJOCTaTHICTb (HEMpUHMaHHSA MOJIO-
YHOTO LIYKpPYy) — 3aXxBOPIOBAHHS, 1110 XapaKTepHu-
3YETbCS CUHJPOMOM Masibabcopbuii (BoJsHKCTa
Jliapesi), SKUM{ MOB'SI3aHUM i3 BPO/KEHHMM abo
HabyTuM JedexkToM ¢epMeHTy JakTasu (110
00yMOBJIIOE MOPYILEHHS TipoJii3y Ta TpaHCIOo-
PTy JIaKTO3M Y TOHKOMY KHILEYHUKY). Bpomxe-
Ha JlakTa3Ha HejoctaTHicThb (JIH) pinutbesa Ha
NOBHY BiJICyTHICTb (epMeHTy i 4aCTKOBY, Bij
YOro 3a/IeXKUTh KJIiHIYHA KapTUHA MTaTOJIOTYHO-
ro crany. [Ipy noBuiut JIH i3 parnjioHy noBHicTIO
BUKJIIOYAETHCS MOJIOKO i MOJIOYHI MPOJAYKTH, 60
HaBiTb MiHIMa/IbHa KUIBKICTb JIAKTO3U MOXKe

Section “Technics”

TaHHAM CIlellia/li30BaHUX 0e3/1aKTO3HUX MOJIO-
YHUX NpoAyKTiB. [Ipu 4yactkosin JIH ocHOBHUM
MeTO/, JIIKyBaHHA — CBOE€YACHO i IpaBUJIbHO Op-
raHizoBaHa Ji€eToTepamnisi, sska nepejbavyae 06-
MeXXeHHA JIAKTO3U Y paljioHi. /lieTosoriyHi 3axo-
JiY TIPU IbOMY € TUMYaCOBUMH, JI0 BiIHOBJICHHS
CTaHy CJIM30BOI OGOJIOHKHM TOHKOI KHIIKH. Pi-
BeHb 3MEHIlIEeHHH KIJIbKOCTI JIAKTO3U y paLiioHi
TaKOXX KOHTPOJIIOETHCSA iHAMBIAYyalbHO. Y TOU
Ke 4ac, CJIiJT NiJIKpeCcanuTH, 1110 TTOBHICTI0 BUKJIIO-
YaTH JIAKTO3y i3 paljioHy Xap4yyBaHHA He Cif,
BpaxOBYIOYHM iI NPe6iOTUYHI BJAACTHUBOCTI, SIK O/
HOTO 3 BaXJIMUBUX PaKTOpiB PpopMyBaHHSI HOP-
MaJibHOro 6ioneH03y KuIleyHUKa. JlakTo3a
CIpUAE KpaLOMy 3aCBOEHHIO KaJIbLiIO 1 MarHito,
3HWXKYE PU3UK BUHUKHEHHS aHeMil W paxiTy.
HeBesiMKa KiJIBKICTb JIAKTO3U CIIPUSE CTUMYJISA-
il BUPOOJIEHHIO BJIACHOTO (pepMEeHTy JIaKTa3H.
[Ipn TsKKOMY Hepebiry MoxHa BXKMBaTH He 0i-
Jibllle OZJTHOTO I'paMa MOJIOYHOTO LiyKpy Ha Zj00y,
a pU cepeIHbOTSKKOMY — 710 AecsaTH [1, 2, 3].
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/10 HU3BKOJIAKTO3HUX MOJIOYHUX NPOAYKTIB Bi-
JHOCATb MOJIOYHI NMPOAYKTH, B SKHX YaCTHHA
JIaKTO3U BU/jaJieHa abo riJijposiisoBaHa.

Mopo3rBO - 0iUH 3 HalyJItOOJIeHIIIUX NPOAYK-
TiB 1| KOPUCTYETHCA CTIMKKMM IONUTOM Y CIIOXKH-
BayiB, 0COOJIMBO Y JIiTHIM nepiof. BiiTky Mopo-
3WBO BBaXKAETbCS OJIHMM i3 HaMOiJIbIl peHTabe-
JIbHUX IIPOAYKTIB Xap4y0BOI IPOMHCJIOBOCTI.

Mopo3vBO K MOJIOUHUH NPOAYKT Ma€ IMOHAaJ
100 xopucHux pe4yoBHH. /lo CKIasy MOpoO3uBa
BXOJATb OIJIKH, XKUPH, BYTJIeBOAH, MIKpO- Ta Ma-
KpoeJieMeHTH i psj, BiTaMiHiB (A, B1, B2, B12, C,
[, E, P). XapakTepH3y€eThcsl BUCOKOIO Xap4y0BOIO i
6i0JIOTiYHO I[iHHICTIO, MPEKPAaCHUMHU OpPTraHo-
JIENTUYHUMHU BJIACTUBOCTAMU. MOPO3UBO Ma€e y
CBOEMY CKJIaJi 10 3-4 % O6iIKOBUX pe4yOoBUH. 3a-
rajibHa KiJIbKIiCTb CyXUX PEYOBHUH Jy>Ke BHUCOKa 1
kosmmBaeTbea Bif 30 go 40 %. Llykpu, xupH i 6i-
JIKU MOPO3UBa XapaKTepU3ylThCs BUCOKOIO 3a-
cBoroBaHicTio (Bif 95 no 98 %). EnepreTrnyHa
LiHHICTL MoOpo3uMBa B Mexax Big 100 go
250 kkas1/100 r. 3 niABUILEHHAM BMIiCTY IIYKpIiB i
YKUPIB 11l MOKa3HUK 36i/1bl1yeThcs. biosoriyHa
L[IHHICTb MOPO3¥Ba BU3HAYAETHCA BMICTOM I10B-
HOI[iIHHUX Oi/IKiB, MOJIiHeHaCUYEHUX KUPHUX KU-
CJIOT, OpPraHiYHUX KUCJOT (MOJIOUHOi, JINMOH-
HOI), BiTaMiHiB i MiHepa/IbHUX pEYOBUH [4].

HadaBHicTb 3HaYHUX pecypciB MOJIOYHOI CUPOBU-
HU, 110 TepepoOsISETbCH, BUMAarae NpUAiIATH
niZIBUILIEHY yBary npo6jeMaM po3poOKU TEXHO-
Jioriii 6e3/1aKTO3HUX Ta HU3bKOJIAKTO3HUX MO-
JIOYHUX MNPOAYKTIB i3 BTOPUHHOI CUPOBUHM 3
MeTow0 iHTeHcUikalil mporeciB i 3HUXKEHHS
€HepreTUYHUX i CADOBUHHUX BTpaT.

MacissHKa - BTOPUHHHUM MOJIOYHUW HPOAYKT
BUCOKOI 6ios10TivHOI L{iHHOCTI [5]. 3acTocyBaHHA
B XapuyBaHHI MacJsHKHU 3a6e3Me4nuThb OibIl MOo-
BHEe BUKOPHUCTAHHS CKJIQJIOBUX YaCTHH MOJIOKQ,
JI03BOJIUTh PO3POOUTH pecypco3bepirarodi Tex-
HOJIOTil Ta BUKOPUCTOBYBATH HETPAJHULIMHY CH-
POBUHY.

Cboro/iHi MoTpi6HO MOCTIHHO BAOCKOHAJIIOBATU
CBid aCOPTHMEHT i 0COGJIMBY yBary NpuUAiAsTH
SIKOCTi MOPO3KMBa, TOMY L0 Ha PUHKY AyKe 6a-
raTo BUpOOHUKIB Mopo3uBa. ToMmy Lig npobJieMa
CbOr'O/IHI aKTyaJIbHA.

Cneuiasictu B rajsysi Mopo3uBa 6a4yaTh nepcre-
KTUBY B Y/IOCKOHAJIEHHI TEXHOJIOTil, TOOTO B
nepexoAi 0 MOpPO3MUBa, fIKe 30arayeHe KOpHC-
HUMHU QYHKI[iOHAJBHUMM Jj06aBKaMU. Moposu-
BO fIK QYHKILiOHa/JIbHUM NMPOAYKT Ma€ 3abe3ne-
yyBaTH 30epexKeHHs 3[,0pOB’sl HaceseHHs. | cBi-
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TOBa TeHJEHLis CI0XUBAaHHA MOpPO3MBa JIeMOH-
CTPYE PICT y HaNpAMi TakK 3BaHOI 03,0pOBYOI I10-
3UIIIL

ToMy, po3pobka TexHOJIOTIM 1 peuentyp s
JIOJleH, IHTOJIEPAaHTHHUX [0 JIAKTO3H, 10 J03BO-
JIAIOTb TIOEJHYBAaTH IlepeBard IpOOIOTUYHUX
KHUCJIOMOJIOYHUX MPOAYKTIB i NpebioTUKIB B Ta-
KOMY IOIYJIAPHOMY NPOAYKTI, AK MOpPO3UBO, €
aKTya/IbHUM 3aBJaHHSAM.

Mema po6omu - OGI'pPyHTYBaHHSl Ta pO3pOOKa
pelLenTyp  HU3bKOJAKTO3HOro  6GioJoriyHo-
aKTHBHOT'0 MOPO3UBa.

11 [OCATHEHHA METH OyJ/Iv MOCTaBJIeHi HACTy-
IIHi 3aBJlaHHA: OTPUMAaTH 6e3/IaKTO3HUM OiNKO-
BUW KOHLEHTPAT 3 MaCJAsHKHU; OTPUMATH UOTYp-
THY OCHOBY, 1110 CKJIaJIa€EThCS 3 CyMillli MaC/ISIHKU
i cyxoro 6e3/71aKTO3HOr'0 3HEXKUPEHOT'O MOJIOKQ,
31 3HM>KEHUM BMiCTOM JIAaKTO3H i 3 Ipe- i mpobio-
TUYHHUMM BJIAaCTUBOCTSIMH; MiAibpaTH CHiBBijJ-
HOILIEHHSI 0e3J/IaKTO3HOro GiJIKOBOIO KOHIIEHT-
paTy Mac/JsiHKM Ta WOTYPTHOI OCHOBH; OOTpyH-
TyBaTHU BUOIp peleNTypHUX CKJIaJ0BUX JJIs1 BU-
POOHMIITBA MOJIOUHOTO HU3BKOJIAKTO3HOI'O MO-
P031Ba; PO3POOUTH peLeNTYPU MOPO3UBA.

AHAJI3 NITEPATYPHUX JKEPEN

Mopo3uB0O - 30U THH Ta 3aMOPOKEHHUHN XapyOBUH
NPOAYKT, BUPOOJIEHUH 3 MOJIOKa i (a60) mpoayk-
TiB HOro mepepoOJ/IsiHHS 3 J0[jaBaHHSM He0b-
XiIHUX /151 HOTO BUPOOGHUIITBA iHTPeieHTIB [5].

CboropHi BiZOMI COTHI peLenTtyp MOpPO3UBa, B
TOMY YMCJI 1 JTIKyBaJIbHO-IPO]iIaKTUYHOI Jil.

B penenTypi Mopo3uBa 3a KiJIbKICHUM CKJI1aZ0M
HaUBOKJIUBIIIMM KOMIIOHEHTOM € MOJIOKO Ta
MOJIOYHI IPOJYKTH, L0 TIOSACHIOETHCA BMICTOM B
HUX MOJIOYHOTO Oi/IKY, IKUU Bifiirpa€ y TexHoJio-
rivHoMy nporeci neBHy poJib. [lo-nepuie, mig yac
roMoreHisaujil BiH yTBOPIOE €MyJIbCil0 XKUPOBUX
KYJIbOK Ta CTabisi3ye il 0 MOBHOI'O 0XOJIO/KEH-
He. [Ipu BUTpUMLi cyMii 6i10k gecopOye 3 mo-
BepXHi YAaCTUHOK >XUPY, NICJAA 4YOro YaCTUHKH
6i/ika cTal0Th OiJIbII TiIPaTOBAHWMH Ta pa3oM 3i
cTabisizaTopoM MiABULIYIOTh B’I3KICTh CyMillli.
[lo-ppyre, nig yac ¢ppusepyBaHHS MOJIOYHUH Oi-
JIOK CIIpUSIE HACUYEHHIO CyMilli MOBITPAM Ta il
cTabinizalii 3a paxyHOK peaJiizalii Horo nosep-
XHEBO-aKTUBHUX BJIACTUBOCTEH, OOYMOBJIEHUX
BMIiCTOM TifpodifbHUX Ta TifpodoOHUX Tpyn

[6].

Kupu BminBawTh Ha GOpMyBaHHSI OpraHoJien-
TUYHUX MOKA3HUKIB MOPO3UBA, TAKUX K CMaK
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Ta KOHCUCTEHLid, y nepuly 4yepry. BoHH, Takox,
CTabini3yl0Th MOBITPSAHI MyXypLi mij Yyac 3arap-
TOBYBaHHS1 Ta 30epiraHHs Mopo3uBa. Ajse HaJ-
MipHUM BMICT »XUPY y MOPO3HBI NOripuye 36u-
TicTb. (3i 36i/IbIIEHHSAM AMCIEPCHOCTI MOBITPS-
HUX NYXUPLIB CTIHKU MOBITPAHUX YaPYHOK CTa-
I0Tb TOHKIIIMMU Ta JonarTbcd. [IpucyTHicTb
YKUPY NOCJIA0/II0E CTIHKY, TOMY L0 34YelJIeHHS
MDX )KMUPOM Ta IIJIa3MOK0 MeHIIe HiXK MiX 4acTH-
HKaMHU IJIa3MH).

Llykop popmye cMak MOpO3MBa, 3HIKYE HOro
KpioCKOMiYHy TeMIepaTypy, BIVINBAE HA KOHCHU-
CTEeHLil0 MOpPO3MBa — POOUTH HOro 6Gisbll esac-
TUYHUM.

BaxxsinBOI0O CKJ/IaZIOBOI0O MOpO3UBa € cTabisisa-
Top. X04a BMICT MOro B MOPO3UBI HeBeJIMKHH,
BiH Bifjirpa€ 3HaYHy POJIb Ha BCiX eTanax TeXHO-
JIOTIYHOT0 IpOLeCy Ta B 3HA4YHINU Mipi cripusie 9K
dopMyBaHHIO, TaK i cTabijiizalii CTpyKTypHu Mo-
pO3uBa NpOTAroM 36epiraHHs. BcraHoBJieHo, 10
cTabinizaTop y po34uHi yTBOpIO€E GionosiiMmepHy
IUIIBKY Pi3HOMaHITHOTO XapaKTepy, a pa3oM 3i
CTPYKTYPHUMHU eJieMeHTaMU XapiOBUX MPOAYK-
TiB (6i/1KaMu Ta moJticaxapu/iaMu) — KOMILJIEKCH
6ionoJsiiMepiB THUIy MeMOpaH, siKi i € 0CHOBOIO
ZU1s1 GOpMyBaHHS CTPYKTYPH MOpO3HUBa [6, 7].

BBeneHHs1 cra6inizatopiB (rigpokosioifis, 6io-
nosiiMepiB) y cymili nepeabadyaeTbes AJs BCixX
BU/IiB Mopo3uBa. CTabisizaTopu CpUsAOTb 30U1-
BaHHIO CyMillel i1 MOpPO3WBa Ta NPOTULIIOTh
Horo cynibHOMYy npoMep3aHHio. CTabinizaTopu
IIOBUHHI MaTU HEWTpaJIbHUW CMaK i 3amnax, He
BCTYINIAaTH y XIMiYHY B3a€MOJIiI0 31 CMaKoapoMa-
TUYHHMMM peYOBUHAMHU MOPO3HUBa, 3a6e31evyBa-
TU HeOOXi/lHI XapaKTEepUCTUKU IJIaBJE€HHS Ta
HaJlaBaTU OakaHy JJIsl CIIOKMBAaHHS TEKCTYpY.
Ak crabisizaTopyu BHKOPHCTOBYIOTh arap-arap,
NeKTUH, KapTOIUIAHUM KpOXMaJib, Ka3eiHaT Ha-
Tpito, KaMe/j, aJIbriHaTh Ta KOMIIO3ULIiNHI CyMi-
mwi crabisizaTopiB (komb6iHOBaHi cTabinizaTo-
pHY/eMyibraTopu).

Posib emyznbratopiB mnoJiira€ y CTUMYJIFOBAaHHI
KpUCTasli3aLil »Xupy A CKOpOYeHHA 4acy BU3-
piBaHHA CyMillleH, MiJIBULLEHH] CTIMKOCTI MOBIT-
pSAHUX OyJ/bOAlIOK, MOJIErHIEHH] Mpolecy 30U-
BaHHA 3a paXyHOK Kpalloro AYClepryBaHHd I10-
BiTpAA B MOPO3UBI, 0/jepKaHHi «CyX0ro» MOpO3u-
Ba BHACJIi/IOK 4YaCTKOBOI JlecTabisizariii xkupy (e
noJsiermye GpopMyBaHHSl NOPI{id MOpPO3UBa), Y
MiJABULIEHH] ONOpPYy A0 TaHEHHA NPOAYKTY, 3a-
6e3neyeHHi OJHOPIAHOCTI TEKCTYpPH MOpO3WBaA
3aB/IKY 33/JaHOMY CTPYKTYPYBaHHIO XKUDY.
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EMysnbpratopaMy € CHOJYKH >KUPHUX KHCJIOT,
MOHO- Ta JUTJiLepu iy, epipu HYKpiB i KUPHUX
KUCJIO0T, epipyd MNPOMJIEHIIMKONIO Ta XUPHUX
KucaoT, jeuutuH (E-322) ta iH., mo ¢popmyoTb
CTabiNbHY APIGHOAMCIIEPCHY CUCTEMY JIeKITbKOX
He3MillyBaHux ¢a3. Haluacriwe a9 Mopo3uBa
BUKOPHCTOBYIOTb eQipH IJIiLepUHY Ta iX cyMmili,
1110 MalOTh Ha3By «MoHoaurainepuau» (GMS) (E
471), nipo- ta nosipocdatu (E 450, E 452), edi-
pH LyKpo3HU Ta »UpHUX KucaoT (E 473), nosiok-
cueTuseHcop6iTad MoHooJieaT (E-433) [6, 7, 8].

OkpiM 3BUYHMX «KJIACHUYHHUX» CIIOCOOIB BUTOTO-
BJIEHHSI MOPO3MBa BCe YacTille BIPOBAAXKYHOThb-
€ TEXHOJIOTIl 3 BUKOPUCTAHHAM HOBHUX KOMIIO-
HEHTIB He MOJIOYHOr0 MOXOMKeHH4. Jlo HUX Ha-
JieXKaTh: JIAKTYJI03a, Ka3eiHaTH, KOHLeHTpaTH
CUPOBATKOBUX OIJIKIB, JIJaKTO30-TaJlaKTO3HI CH-
ponu Touo. YacTo foAalTh KOMIIOHEHTU HEMO-
JIOYHOT'0 MOXO/»KEHHS: [3-KapOTHH, I[yKOP KPOX-
MaJIbHUU PiIKUH, OJIMBKOBA 0J1isl, KOKOCOBQ, Ma-
JIbMOBA Tow10. Makke BCi BUAM MOpPO3MBA MOX-
Ha BUT'OTOBHUTH {IK 3 TPAJULIIMHUMHU HATypasb-
HUMHU COJIOJIKUMH pedyoBUHAMHU (I[yKOp, Me/i, ma-
TOKa), TaK i 3 YaCTKOBOIO Ta HaBiThb MOBHOIO iX
3aMiHOI0 MiJICOJI0/PKyBadyaMu (acmapTaM, KCUJIIT,
COpOIT Ta iH.).

/l1g moKpalyeHHd CMaKOBUX BJIAaCTUBOCTEW, 3a-
raxy MOpO3UBa, B NPOAYKT BHOCATb Pi3HOMaHi-
THi CMaKOBi Ta apoMaTH4Hi A06aBKH. lle Moxke
OyTU BaHiJiH, KaKao, KaBa, eKCTPAKTH IJIOJIB i
ATiJl, Xap4yoBi eceHLil, OpraHiyHi KMCJIOTH, BUHO,
JIiKepH, ropixy, CyXoppyKTH, KapameJib, Badii Ta
[e4YrBO.

[lasiTpa apomaTHU3aTOpiB I HAlIOBHIOBAYiB Ha/l-
3BMYAWHO pi3HOMAaHITHa, MepepaxyBaTH ixX yci
IPOCTO HEMOXJIUBO. [l0 TOrO K, KOXXEH Ce30H
NPHUHOCUTh HOBUHKU. [IpoTe HaWbinbIIOW MO-
NyJAPHICTIO TNPOAOBXYKHTb  KOPHUCTYBAaTHCH
NPOAYKTH HA OCHOBI Kakao. Poku 30 fBa Haszaj
3’IBUJIMCS TaK 3BaHi «kuBi ppyKTU» — PpyKTOBI
reJii, ’KeJie, 1110 YTBOPIOIOTb IICEB/0-IIMATOYKH.

B skocTi 6iosioriuHo-akTUBHUX J00aBoK (BA/])
BUKOPUCTOBYIOTb CIIOJIyKM HATypaJIbHOTO IIO-
XO/[PKEHHS1 ab0 CMHTe30BaHi (B OCHOBHOMY BiTa-
MiHM). 36arayeHHs XapuyoBUX NpoAyKTiB BA/]
Ha3uBawTb ¢opTudikauieto. llinecnpssmoBane
30arayeHHs MOpO3MBa llle He 3aCTOCOBYHOTH
IIMPOKO HAa BITYM3HAHUX NiJINPUEMCTBAX, aje
JledKi BULU 1bOT0 IPOAYKTY BXKe MOKHA BifHec-
TH [0 MOpPO3UBa 3 MiABUIIEHOI 0i0JOTiYHOIO
LiHHiCTIO [8].
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YacTo okpeMi Xxap4yoBi A06aBKM HECYTb BOJHO-
yac ¥ ¢yHkuii BA/l. 3a ganumu [8], HaNGiAbLI
NONyJIAPHI OCTaHHIM yacoM Taki BA/l aj1g Bupo-
OHULTBA XapyOBUX MPOAYKTIB — XapiOBi BOJIOK-
Ha (MeKTHUHH, ryapoBa KaMe/lb, KCAQHTAaHOBA Ka-
MeZb Ta iH.), MPo6IOTUKU (iHYJIiH, JIaKTYyJ103a),
6araToaToOMHi cnMpTHU (COpPOIT, KCUJIT, MasbTi-
ToJ1), 6iKK (6isIKOBI rifipostizaTH, GiIKOBI KOH-
LeHTpaTy Ta i30/14aTH), BiTaMinu (rpynu B, /|,
aHTUOKCcUJAHTHI - A, B, C, E), xouiH i siequTHH
(coeBi Ta sieuHi NPOAYKTH), MOJIOYHOKHCJII GaK-
Tepil - NPo6IOTHUKY, CIONYKU PiToXiMiuHI (Kapo-
TUHOIAH, KodeiH, piTocTeposn).

[HyJIiH LjiHYETBHCA AK peYOBUHA, KA CIIPUSAE 3pO-
CTAHHIO KOPHUCHUX OaKTepil B KUIIEYHUKY, TOO-
TO, BBQKAETbCS XOPOUIMM NpebioTUKoM. [HysiH
Ma€ COJIOAKYBAaTUM CMaK i Ay»e HU3bKUM IJliKe-
MiYHUM iHJEKC, 10 poOUTh HOro MpPUAATHUM
JUis fiabeTukiB. Takoxk BiH IMITye NPUCYTHICTb
YKUPY B HU3bKOXXUPHUX NPOAYKTAX, IOKPALLYE IX
TEKCTYpy 1 OopraHoJieNTU4YHI BJacTUBOCTI. Kpim
TOrO, iHyJIIH BAKOPUCTOBYIOTH fIK 3TyLLyBay, Lie
Jl03BOJISIE 3HU3UTU MaCOBY 4YacTKy CTabini3aTo-
py [9, 10,11, 12].

fAK BijoMO, BUKOPUCTAHHA iHYJIIHY B aepOBaHUX
NPOAYKTAX CIPHUSIE MiIBULIEHHIO IX 30UTOCTI Ta
cTabisibHOCTI B npotieci 36epiranHs [11].

[HyniH Mae 3aaTHiICTD QopMyBaTHU 3aXHCHe ce-
pesoBHILE, U0 A03BOJIAE MiABUIUTH XXUTTE3A-
THICTb MOJIOYHOKUC/IMX MIKpOOpraHi3miB i Ix
3JIaTHICTb [0 BU>KMBaHHSA NpU 36epiraHHi Mopo-
3MBa B yMOBAax HU3bKUX TeMIepaTyp Ta 3abes-
MEYUTHU KUIBKICTh KJIITHUH XUTTE3AATHOI MiKpO-
dJiopy Ha piBHI [0 KiHIS TepMiHy 30epiraHHs,
0 € AyXXe BaXXJIMBUM [JId KUCJIOMOJIOYHOI'O
MOpO3HBa.

[Hy/liH BUKOPUCTOBYIOTH MPH [Jliabe TUYHUX | HU-
3bKOBYTJIEBOJHUX JI€Tax 3aBAAKA HU3bKIMA Ka-
JiopifiHoCTi - 1 kkas/r. CyBopux pekoMeH/alii
10/10 A0O0BOI HOPMU CHOXKUBAHHS iHYJIHY Ha
CbOroJiHi HeMae. HanpukiaZ, aMeprKaHIyi, BXKu-
BaroThb Bif 10 fo 15 r Ha AeHb. Y 3arajibHiH no-
NyJALil KIIbKICTh 1HYJIHY HaBpAJ YU IlepeBu-
mye 3-5 rpaMiB Ha JieHb. 3arajibHi pekoMeH/iallii
JJIs1 BCIX BU/IIB XapyOBUX BOJIOKOH — Bij 20 10
35 r BOJIOKOH Ha JIeHb, OIITUMaJIbHUM BBaXKal0Th
- 10r Ha eHb.

JlakTysi03a micia MOTpalIAHHA [0 OpPraHi3mMy
JIIOAVHU Ji€ K npebioTHk. JIakTys03a Ma€e BU-
pakeHi 03710poBYO-NPOdiTaKTUYHI BJIACTUBOCTI,
PO3BUBAE Ta KUBUTb BJacHi 6idifo- Ta J1aKTO-
6akTepil JIIOAWMHHY, 1110 TPHUPOJHO HOPMaJi3yHOTh
MikpodJiopy opraHiaMmy, Jomomara€ 3acBOITH
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Oisibllle BiTaMiHiB, MiHepaJbHUX PEYOBUH Ta Ka-
JIBLIi1O, AKI MiCcTATbCA B DKI. JIakTys103a noJtiniuye
CMaKOBI AKOCTI KiHLIeBOTO NPOAYKTY, MAa€ eMy-
JIbT'YI0Ui BJIAaCTUBOCTi, pOOUTH MOPO3UBO Oi/IbII
M'sakuM [13].

JloBeieHO, 1110 BHECEHHS JIAKTYJI03U B KOHLEHT-
pauii 1 % [03BoJIsSI€ MiABUIUTH BUKUBAHHS Mi-
KpOOpraHi3MiB 3akBacku L. acidophilus npu Bu-
POOHMITBI KHCJOMOJIOYHOTO MOpO3MBa 1 fK
CIiACTBO MPOAOBXUTU TepMiH HOro 36epiraHHs
Jlo 6 MicsAniB npu TemMnepatypi -18 °C [11].

/I CTBOpEHHS1 JIiKYBa/IbHO-NPOQiJIAKTUYHOTO
MOpO3MBa HOPMa BHECEHHS JIAKTYJIO3U CTaHO-
BUTD 6...20 kr Ha 1000 Kr roToBOro NpPOAYKTY,
BiZOBIIHO 10 HOPM, 3aTBepAKeHHX MO3 Ykpa-
13178

B peuenTtypy Mopo3uBa TaKOX BXOJHUTHb IJIOJ0-
BO-AITi/lHA CUPOBUHA, TOOTO IUIOJAU, ATOJU Ta
0BOYi KYJITYpHI Ta JUKOPOCJIi CBiXKI Ta 3aMOpo-
KeHi, NpoTepTi abo noApibHeHi, y BUT/IALI IOPeE,
COKiB, CUpPOIIB, BapeHHs, /KeMiB, MOBUJA Ta
NyJbIH, A5 JiabeTUKIB creliaJbHO MPUTOTO-
BaHi p)KeMHU, BapeHHS Ta MOBU/JI0 6€3 LyKpY.

Jlo rpynu XapyoCMaKOBHUX JI00AaBOK BiIHOCATb
XapyoBi MPOJyKTH B HaATypaJibHOMY abo mepe-
pobJyieHOMy BUIJISJ, B TOMY 4YHUC/Ii: Kakao-
NOPOLIOK, KaBy, Yal, ropixu, QpyKTH, MeJ, M'sIKy
KapaMmeJib, BapeHe 3ryljeHe MOJIOKO, apoMaTH-
3aTOpPU Ta iHIU, 1O coeljajJbHO AOAAKTHCA Y
MOpPO3MUBO B MPOLECI MOr0 BUIOTOBJIEHHS [JIs
Ha/laHHS KoMy clieliipivHOro CMaKy.

BukopucTtaHHs iMOUpy HaJla€E MOPO3UBY NPSAHUHN
apoMaT Ta JIerKy Tip4uHKy. IM6up mnosinmye
aleTUT Ta KPOBOIOCTAa4YaHHA, IPH L(bOMY IIpHUC-
KOpIOE OOMiIH pPeYOBUH, MOro pPeKOMEeHyHTb
BXXUBATH NIPY NOPYLLIEHHAX X0JIECTEPUHOBOIO Ta
’KMPOBOTo 06MiHy. Floro Mo<Ha BUKOPHCTOBY-
BaTH THM, XTO 60peThCs i3 3aiBOIO0 Baroro, OcKi-
JIbKM CTUMYyJISALA MpoLecy ChajJeHH: Kasopiu
COpUsiE 3HWKEHHIO Bard. bBinbim Toro, iM6up
Cripusie HopMaJtisalii po60TH KULIEYHUKA, pery-
JIIOE IEPUCTAIbTUKY. TakoxkK iMOUP € JOCUTH CH-
JIbHUM aHTUOKCHUJAHTOM, 3aCIIOKOKE HEpPBOBY
CUCTEeMY, NTOKpally€e NaM’siTh, 3MILIHIOE IMYHITET,
JlolIoMarae€ BIIOpATHCA 3i CTpecoM, MiJABUILYE I'o-
CTPOTY 30pY, KOHLIEHTpPALil0 yBary, JONOMarae
BiZJHOBUTHCA MiCJIA TPUITY, 3aCTYAH, € BIAMIHHUM
TOHI3yl04KM 3acoboM [14, 15].

3a KOpZ0OHOM Yy BUPOOHMITBI MOpPO3MWBa iMOUD
KOPHUCTYETHCS BEJIMKOK MOMYJISPHICTIO 3aBAAKU
NpPSAHOMY i TepNKOMY apoMaTy. Ajie OKpiM yHi-
KaJIbHUX OpPraHOJIENITUYHUX BJIACTUBOCTAM BiH
MICTUTB BeJIMKY Pi3HOMAHITHICTb KOPUCHUX pe-
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YOBUH, 10 BKJIKOYa€E A0 400 XiMiYHUX CHOJYK,
TOMY BiH Mae€ i 6araTo JiiKyBaJIbHUX BJIaCTHBOC-
Tel. IMOUPHUN KOPiHb MiCTUTH JJOCTATHIO Ki/b-
KicTb BiTamiHiB rpynu B (B6, B1, B9, B5, B2), a
Takox BiTamiH A i C. KpiMm Toro, BiH 6araTtui co-
JIIMM KaJibllilo, MarHito, ¢pocdopy, MiCTUTb Kpe-
MHiH, XpOM, XOJIiH, IMHK, acrlaparii, MapraHelpb.
MicTuTh He3aMiHHI aMiHOKUCJIOTU - JIi3UH, de-
HiJIaJIaHiH, TPEOHIH, MEeTIOHIH Ta iH, AKi CUHTe-
3YIOTbhCS OPraHi3aMOM B Ay»Ke Maulill KiJIbKOCTI i
IMOBUHHI HAAXOAUTH 3 LKEIO.

B dgKoCTi perysiaTopiB KMCJIOTHOCTI LIKPOKO 3a-
CTOCOBYIOTb KHCJIOTH OpPraHi4yHi Xap4oBi — KHUC-
JIOTY JIMMOHHY Ta CiJIb JIMMOHHOI KUCJIOTH, KUC-
JIOTY s16/1y4Hy 3TiJHO 3 YUHHHMU HOPMAaTUBHU-
MU JOKyMeHTaMH, KACJIO0TY BUHHOKaM sHY.

MO/IMBICTb 3aCTOCYBaHHA JIMMOHHOI KUCJIOTU
y BUPOOHHULTBI MOpO3UBa 0OyMOBJIeHe ii BJac-
TUBOCTSIMH, a CaMe: BOHA MA€ TrapHy pPO34YUH-
HiCTb, 6e3MeyHa /Jisi HAaBKOJIUIIHBOTO Cepejo-
BUILIA, MAa€E HU3bKUM piBeHb TOKCUYHOCTI, € y4a-
CHUKOM MeTaboJIiYHHX MPOLIECiB B OpTraHi3Mi, AKi
Jlal0Thb %3 HEeOOXiZiHOI Tilly eHeprii, INMOHA KHC-
JIOTa CIIPUAE OYHUILEHHIO OpraHisMy BiJ IUKIJIU-
BUX PEYOBUH, LIJIAKIB i COJIeH, TO3UTUBHO BILIU-
BAa€E Ha POOOTY CUCTEMU TPaABJIEHHS, NMOKpaALIyE
3ip Ta mifBUILYE IMyHITET, BUBOJUTH TOKCUHU
yepes KJIITUHM LIKIpHU, HE YAHUTH ApaTiBHOIL Ail
Ha CJU30Bi 0OOJIOHKH JAUXaJIbHOTO i TPaBHOTO
TpakTy [16].

ApoMaTH3aTopyu MOXYTb OYTH HaTypalbHUMHU
(edipni Macsa Ta eKCTpakTU 3 CUPOBUHHU pOC-
JIMHHOI'O IOXO/pKeHHs, KOHLEHTPATHU COKIB Ta
CyXi COKH), iJEHTUYHUMH HATypaJbHUM (BUJIi-
JIEHI 3 POCJIMHHOI CUPOBUHM 3a JOIOMOTOI0 Xi-
MiYHMX NpoleciB a60 CUHTe30BaHi) Ta IUTY4YHU-
MHU. ApoMaTHU3aTOPU MaKThb BUIJIAJ, PiMHU ab0
nopouky. PisHoMaHiTHI apoMaTH4Hi GpyKTOBO-
ATIIHI eceHLil 3aCTOCOBYIOTh 3 METOI IHTEHCH-
¢ikauii apomaTy GpyKTOBO-ATiAHOTO MOPO3UBA.
i1 BUpOOHMIITBA MOpPO3MBa HAa MOJIOYHIN OC-
HOBI BUKOPUCTOBYIOTb JIYIlIE eCeHLIil 3 IUTPYyCO-
BUX IIJIOJIB.

i HaJlaHHA MOPO3UBY NMEBHOTO KOJIbOPY BU-
KOPUCTOBYIOTb XapuOBi 6apBHUKU:

- HaTypaJibHi (KOHLIEHTPOBAHI — 3 fArif TeMHHUX
COPTiB BUHOTpPaAy, OY3WHH, )KYpPaBJIUHH, YOPHO-
IJTiAHOI TOPOOUHH, CMOPOJMHY, 3 OYPSIKY, MOPK-
BU Ta MOPOIIKHM 3 HUX, CIKk TOMAaTHUH Ta NacCTy
ToMaTHY HecoJioHi, E-101 - pubodaasiny, E-140
- xsiopodiny, E-150 - nykposi kosnepy, E-160a -
KapoTuHH, E-162 — yepBoHU# 6ypsikoBuy, E-163
- aHTouiaHy, E-164 - madpaH);
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- cunTe3oBaHi (E 102 - Taptpasin; E 104 - xiHo-
JiHoBUM xK0BTUM; E 120 - kapMiny; E 122 - a3o-
py6iH, kapMasuH; E 132 - inaurokapmin cuin, E
143 - 3enenuit Minnui FCF; E 160 d, e, f - HaTy-
pasibHi OpaH>XeBi KapOTHHOIAW-0ApBHUKH Ta
iH.).

CucremaTu3alisa Ta aHaJli3 JiTepaTypHUX JaHUX
3a TEMaTHUKOI PO3POOKH TEXHOJIOTl BUPOOHMUIL-
TBa HU3bKOJIAKTO3HOTO MOPO3WBA [03BOJIWIU
BCTAaHOBUTH, 110 NPAKTUYHO BCi iCHYI0OUYi TEXHO-
Jioril BUPOOHHMLITBA HU3bKOJIAKTO3HOTO MOPO-
3MBa nepef6ayaloTb BUKOPUCTaHHA (epMeHT-
HOro mnpenapary [(-rajakro3ujasu [17, 18, 19,
20, 21, 22].

Cnoci6 BuJa/IeHHs JIAKTO3M i3 MOJIOYHOI CUpPO-
BUHU (PepMEeHTAaTMBHUM LUISAXOM Ma€ HU3KY
CYTTEBUX HEJOJIIKIB: 3aCTOCYBaHHSl ({pepMeHTa-
TUBHOTO TiJ[po/ii3y MoTpebye MEBHOTO 4Yacy,
CrielliaJibHOro 06J1a/lHaHHS, KOHTPOJIIOIOYMX 3a-
xoZiB (mocTiiHMM XiMiYHMH aHa/li3 MOJIOKa Ta
KOHTPOJIb TEXHOJIOTIYHMX I[apaMeTpiB, a caMe
TeMIlepaTypa, 4ac, a TaKoX J0JATKOBUX oOIepa-
1[il, MOB’I3aHUX 3 iHAKTHBAILli€E0 PepMEHTY JIaK-
Ta3u). 3aCTOCyBaHHA GpepMeHTIiB NPU3BOAUTD 10
HaKOIIMYEHHH NPOAYKTIB IifjpoJ1i3y i yTBOpeHHH
CTOPOHHBOT'O CMAKY.

OfHUM i3 NIAXIB 3HUKEHHS BMICTY JIAKTO3U €
BUPOOHULITBO MOPO3UBA 3 MOJIOUHOKUCJIUMU
6akTepisimu [23, 24]. Ane Taki BUJU MOPO3HBA,
1110 3aCHOBAHI TiJIbKK HA MOJIOYHOKHC/IOMY 6po-
JliHHiI, He [103BOJISIIOTb OTPUMATH 6e3/IaKTO3Hi
Ta HU3bKOJIAKTO3HI NPOAYKTH. TaKUM crioco6oM
MO>XHa OTPUMATH NPOAYKTH 3i 3HMXKEHUM BMicC-
TOM JIAaKTO3H.

IcHye Tpu cnocob6bu OTpUMaHHS HOTypPTOBOIO
Mopo3uBa [24]. 3a nepuiMM crnoco6oM HorypTo-
Bé MOpO3MWBO OTPUMYIOTH 3MillyBaHHAM 30 %
vorypta 3 70 % TpaauLiliHOrO MOpPO3MBa; 3a
JIPyTUM CIOCOOOM — BUXiZJHA CyMilll KOMIIOHEH-
TiB 3aKBallyETbCS MOTYPTOBUMHU KYJIbTYpaMH
nepej, ¢pr3epyBaHHAM; TPeTiil crocib nepe/oda-
4ya€ BHECEHHS1 MOTypPTOBUX KYJbTYp B IOTOBe
MOpO3uBO. MOp0O3UBO, 1110 OTpUMaHe 3a TPEeTIM
Croco60M, He MO>KHa Ha3BaTH HOT'YPTOBUM.

Jl1g BUJjaJIeHHA JIAKTO3U 3 MACJIAHKU JIOLIJIbBHO
3aCTOCYBaHHS MeMOpaHHHUX TexHoJorid. Mem-
OpaHHI MeTOAW pO3/iJeHHSI He BUKOPHUCTOBY-
I0Tb CTOPOHHIX PEYOBUH i Malke He NOPyHIYIOTh
HaTHBHI BJIACTUBOCTI LIiIHHUX KOMIIOHEHTIB Mac-
JsHKU. lle migBuiye 6io/10TiYHY L[iHHICTBH MpoO-
JYKTiB Ha 1l OCHOBI.

Tak¥M 4MHOM, NMpPOBeJEHUN aHaJi3 peLenTyp-
HUX CKJ3JIOBUX Ta TEXHOJIOrid BUPOOHHULITBA
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HU3bKOJIAKTO3HOTO MOpO3MBa I10Ka3as, 110 Ba-
MIMBMM HaNpPsIMKOM € yJIOCKOHaJIeHHS pellel-
TYp HHU3bKOJIAKTO3HOI'0 MOpPO3MBa Ha OCHOBI Ha-
TypaJIbHOI CHPOBMHHU Ta BUPOOHUIITBO MOPO3H-
Ba 3 MiJIBUIIEHMM Ipe- i Npo6ioTUYHUM edek-
TOM 3 BH/IaJIEHHSIM JIaKTO3U MeMOpPaHHUM CIIO-
cob0M.

MATEPIANIA | METOAW AOCIAXEHD

B 4KOCTI OCHOBHUX IHIpe/IiEHTIB peLenTypyu Mo-
po3vBa o006paHi ABi (QyHKIiOHa/JbHI OCHOBH,
OTPUMaHi B JJaOOpaTOPHUX YMOBAX: PiAKHUMN Oe3-
JIAKTO3HUM KOHULEeHTpaT MaciasgHku (BBKM) i
HorypTHa OCHOBa (CyMill MacJsIHKU 3 CyXUM
6e3/JaKTO3HUM 3HEXUpPEHUM MoJjiokoM- M0) i3
3HW)KEHUM BMIiCTOM JIAaKTO3H i 3 npe- Ta npoobio-
TUYHUMU BJIACTUBOCTAMHU.

JlonaTKoBMMU IHIpeAiEHTaMU peLENnTypy CyMi-
i MOpO3MBa 00paHO: cTabijizaTop «YJabTpa
Texkc» ICE1 - 0023 (IIT «Tekctpa-BiTa», Ykpai-
Ha), [0 Ma€ HACTYNHUU CKJIaJ: KpoXMasb MO-
audikoBanu E 1442, KOHIeHTPAT CUPOBATKO-
BUX OU/IKiB, KpoxMasib MogudikoBanui E 1450,
MOHO- Ta Airjainepujy *KUpHUx kuciaotr E 471,
ryapoBa kaMizp E 412, kaMiZib pi>KKOBOTO Jepe-
Ba E 410; npenapat inysiny (Frutafit 1Q, Bupo6-
HUITBa Sensus, Roosendal, Higepsiianau); npena-

pat jiakTys103u (Fresenius Kabi Company, ITanis);
JuMoHHa kuciota (TM «Mpisi», BUpOGHUIITBA
«YKponTo6aKatisa»); MOPOLLIOK iMbupy
(TM «Exo», Bupo6HunTBa «EKoTexHika», Ykpai-
Ha).

MeToau focaii>keHb, IKi BAKOPUCTOBYBaJ/IM IpU
IIpOBEJIeHHI eKCIIepUMEeHTIB: TUTPOBAHA KUCJIO-
THicTb - 3a ['OCT 3624-92; opraHoJsiennTA4HI 10-
Ka3HUKU - 3a JICTY 3662-97; MacoBa yacTka Cy-
xux peyoBuH - 3a JICTY 8552:2015; akTUBHa KU-
CJIOTHICTb — MOTEHLIOMETPUYHUM METOJOM — 3a
JCTY 8550:2015; macoBa 4yacTka 6isika - pe-
dpakToMeTpU4yHUM crnocob6oM 3a [25] Ta ¢op-
MOJIbHUM TUTPYBaHHAM 3a [25]; MacoBa 4acTKa
KUPY - rpaBiMeTpuyHui Metofn 3a JICTY ISO
7208-2002; macoBa 4acTKa JIaKTO3H — aHaJi3a-
Top CDR FoodLab; macoBa yactka ¢ocdoiniaiB
- 3a 'OCT 26183-84; mMacoBa yacTka MiHepaJb-
HUX PEeYOBHUH - 3a [25]; miHOyTBOpIOBaJsibHA 3/a-
THicTb — 3a ['OCT 23409.26-78; aHTHOKCHJaHTHA
aKTHBHICTb — 3a [26].

TexHouiorisi oTpUMaHHS (QYHKIIIOHAJIbHOI OCHO-
BU — piAKoOro 6e3/1akTO3HOTO OIJIKOBOTO KOHIle-
HTpaTy MacJsHKM HaBeJleHa B MyOJiKalisx aB-
TopiB [27, 28].

XiMiyHUH cK1af, PYHKIIOHABHOI OCHOBU HaBe-
JIeHu# B Tabs. 1-3.

Ta6nuus 1 - XimiuHwnii cknapa 6e3nakTO3HOI OCHOBY, OTPUMaHOI AiadinbTpauieto YO petentaty (PK=3..5) HO

nepmeatom (GK=5)

BesnakTo3Ha ocHoBa (BBKM), ogeprkaHa AiadinbTpaliieto
(DV=7) Y® peTeHTaTy Mac/JsIHK{, OTPUMAHOTO yAbTpadisib-

[Toka3HUK .
TpAIi€l0 NPHU:
®K=3 OK=4 ®K=5
MacoBa yacTKa CyxXuX pe4yoBHUH, %, V T. U.: 11,7+0,01 15,1+0,01 18,94+0,01
MacoBa 4acTKa J1lakTo3H, % 0,01+0,02 0,01+0,02 0,01+0,02
MacoBa yacTKa 6ijky, % 9,5+0,05 12,67 £ 0,05 15,94 + 0,05
MacoBa 4acTKa Xupy, % 1,2+0,1 1,61+£0,1 2,01+0,1
MacoBa YacTKa MiHepaJIbHUX peyoBUH, Y% 0,70+0,05 0,70 £ 0,05 0,70 £ 0,05
MacoBa yacTka ¢pocosinizis, Mr % 378,97 505,51 634,45
AHTHOKCHIAHTHA aKTUBHICTB, YM. O/, 403 416 420
Tabnuug 2 - Qisnko-XiMiYHi NOKa3HUKKU MOrypTHOI OCHOBM 3 MacNsHKM
HailiMeHyBaHHs NMOKa3HUKA 3HayeHHd NOKa3HHKa
MacoBa 4acTKa Cyxux pe4oBUH, %, B TOMY YUCJIi: 12,87 £ 0,01
MacoBa YacTKa Xupy, % 0,53+0,1
MacoBa 4acTKa J1akTo3H, % 3,01 +£0,06
MacoBa YacTKa MOHOLYKPIB (IJIl0KO3H, raylakTo3u), % 2,09+ 0,06
MacoBa 4YacTKa 0iJKiB, % 5,41 +0,05
MacoBa 4acTKa MiHepaJIbHUX pedy0BUH, % 0,72 £0,05
TuTpoBaHa KUCAOTHICTB, °T 134 +1
AKTHBHA KMCJIOTHICTB, 0/1. pH 4,62+0,01
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Tabnmua 3 — Mikpo6ionoriyHi NOKasHMKKM CKBALLEHOI iiOrypTHOT OCHOBM

HaliMeHyBaHH$ NOKa3HUKaA

3HaueHHd MOKa3HUKa

Haii6inbIm
KY0/cm3

BiporizHe 4ucio

MOJIOYHOKHCJINX

MiKpOOpraHi3MmiB, (2,5%£0,9)-108

KinbkicTb 6idigobakTepiit, KYO/cm3

(3,0£0,2)-109

BakTepii rpynu KMIIKOBUX nainyok B 0,1 cm3

BigcyTHi

3acTocyBaHHA B JIabOpaTOPHUX YMOBaX VJIbT-
padinbTpaliiHOl 06POOKHA MaCASHKU 3 (PaKTo-
poM koHueHTpyBaHHA (PK) Big 3 g0 5 oTpuma-
HO piZKi KOHLIEHTPATH, 10 MICTATb BUCOKI KOH-
HeHTpauii 6inkiB  Ta ¢ocdoniniaip  (YP-
peteHTaT), Ta Y®-nepmear. BmicT JslakTO3U B
oaepxkaHoMy Y@ peteHTaTi cTaHOBUTH 4,5 %.
[loganbliue 3xiiicHeHHs AiadinbTpauii YO pere-
HTaTa HaHOQUJIbTpaALiMHUM IepMeaToM, OZep-
>KaHUM Ticisd HaHodibTpauii YO nepmeara, fo-
3BOJIMB [TOBHICTIO BUJJAJINTH JIAKTO3y Ta 36eper-
TH yCi BUXiiHI MiHepaJIbHI pe4OBUHU MAaC/IAHKH.

OTKe, OTpUMaHUH PiAKUN OIIKOBUM 6€3/1aKTO3-
HUM KOHLIEHTPAT MAC/JASHKA Ma€ MiJBULIEHUN
BMICT CyXUX pe4OoBUH (0CO6JIMBO 32 paxyHOK 6i-
JIKiB), MiHepaJbHUM CKJa[| iIEHTUYHUN HATUB-
HOMY CKJIQJly BUXiJHOI CUPOBUHM, HE MICTUTb
JIaKTO3y Ta MOHOLYKpPH (IJIF0OKO3Y Ta rajakTo3y)
Ta Mae€ miaBuIlleHUH BMicT pocdoinifis, ki mo-
Kpalllyl0Th IMOKAa3HUKU XOJIECTEPHUHY B KpOBI,
3HIKYIOTb PU3UK PO3BUTKY CEPIEBO-CYJUHHUX
3axBOPIOBaHb.

J1s mojanibvx JOCaiP>KeHb 06paHui 6iTKOBUH
0€3/IaKTO3HUM KOHLIEHTPAT MaC/ASHKH, OTPHUMa-
HUM aiadinbrpauniero (DV=7) Y® peteHTaTy npu
®K=4 ta PK=5.

BesnakTo3Hy ocHoBy (BEBKM), onepxany Aiadi-
gbTpauniero (DV=7) Y® pereHTaTy MaciasiHKU
npu ®K=3 B nopanbmnx A0CIIPKEHHSAX OJ11 BU-
pPOOHHMIITBA MOPO3MBAa HE BUKOPUCTOBYBAJIM i3-
3a HU3bKOI B'I3KOCTI, ajie ii MOXXKHa peKOMeHAY-
BaTH /JI/Is1 BAPOGHHUIITBA HAIOIB.

[Tpy BUpOGHHUIITBI KUCJIOMOJIOYHOTO KOMITIOHEH-
Ta (MorypTa) BHKOPHCTOBYBAJM MACJSHKY
(TOB «I'M3 Nelw», M. Oneca), oTpuMaHy nepioju-
YHHUM 30MBaHHSM, CyXe 3HEeXXUPeHe Oe3/1aKTO3He
Mosioko (Valio Ltd, ®innsHzis), 1m0 po3pobeHe
JUIs JIt0Jlell 3 HellepeHOCUMICTIO JIAKTO3H (Maco-
Ba yacTtka xupy — 1,0 %; macoBa 4yacTka LyKpy —
40 % (B T.4. MacoBa yacTtka Jiakto3u - 0,1 %);
MacoBa 4acTKa 6ijiKiB — 47 %; MacoBa 4YacTKa Mi-
HepaJibHUX pe4yoBHMH - 1,2 %); 3aKBacky, w10
CKJaJIa€EThCS 3 KOMITO3MIIil MOJIOYHOKUCIUX Mi-
KpOOpraHi3MiB, siki aKkTHBHO MPOAYKYIOTb dep-

Section “Technics”

MeHT [3-rajiakTo3u/ia3y (TepmModisbHi cTpenTo-
KOKHM, 60JIrapChbKi Na/JM4KH, alA0QiabHI Maau-
YKH), 1110 J03BOJISIE 3HU3UTH KIJIBKICTb JIAKTO3U
B 'OTOBOMY NpPOAYKTi, Ta 6idpinobakrepiid. Anu-
nodinbHi nasnyku ta 6idinobdbakTepii epeKTUB-
HO BiZJHOBJIIOIOTb NOPYLIEHY MiKpOQJIOpy KHIL-
KiBHUKa. [IpoaykTH, 110 MicTATb Lii MiKpoopra-
Hi3MH, BUBOJATDH 3 OPraHi3sMy TOKCHHH, 3HUXY-
I0Thb Bary, Bi/[HOBJIOIOTb POOOTY MEYiHKH i HU-
POK, 3HWXXYIOTb PU3UK OHKOJIOITYHHUX 3aXBOPIO-
BaHb.

TexHos10TiA OTPUMaHOI HMOrYPTHOI OCHOBHU i3
3HM)KEHHUM BMICTOM JIAKTO3U HaBeJieHa B My0.J1i-
Kaii aBTopiB [29].

PE3YJIbTATU AOCNIAXEHD

Ak 6yJsio HaBeJIeHO B aHaJIi3i JiTepaTypHUX JIXKe-
peJi, icHye Tpu criocobu OTpMMaHHS HOTypTOBO-
ro MoposuBa [24]. B naHiit po6oTi BUbpaHuii ne-
pLIMEI CroCi6 BUTOTOBJIEHHS KHCJIOMOJIOUHOIO
(MorypToBOro) MOpos3uBa - 3MillyBaHHAM pij-
KOro 06€e3/1aKTO3HOIro OIJIKOBOrO KOHLIEHTpaTa
MacasaHkd (BBKM) Ta iorypTHoi ocHosu (HM0) i3
3HW>KEHUM BMicTOM JiakTo3H (3,01%) Ta 36i/1b-
IIEeHUM BMiCTOM CyXHX PeYOBHMH 3a PaxyHOK 0iJi-
KiB (5,41 %).

['0/1I0BHUM MMOKA3HUKOM SIKOCTi MOPO3HBa € HOTo
30UTiCTh. 30MTICTb MOpO3MBa MNPSIMO MPOIOP-
LiiHA MiHOYTBOPIOBAJIBbHIM 34aTHOCTI CyMinii
JIJIS1 MOPO3UBa.

[linoyTBOptoBasbHa 3aaTHicTh (I1Y3, %) - Kijib-
KiCTb miHMY, 1110 BUpakeHa 06'eMoM ab0 BMCOTOMO
CTOBIA, sIKa YTBOPIOETHCA 3 MOCTIHHOIO 06'eMy
pPO34YMHY NpY AOTPUMAaHHI IEBHUX YMOB NPOTH-
rOM 33/IaHOr0 4acy.

CrifikicTh miHM - 3/IJaTHICTb MiHU 36epiraTu 3a-
raJibHUM 06’€M, JMCIIEPCHUM CKJIaJ, Mic/isl 3aKiH-
YeHHs EBHOT'0 MPOMIXKKY 4acy.

Ha puc. 1. HaBeseHa NMiHOYTBOpPIOBAJIbHA 3/aT-
HicTb BBKM (®K=4) ta BEKM (®K=5) Big yacy
30MBaHHA.
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PucyHok 1 - 3MiHa niHoyTBOptoBanbHOI 3gaTHocTi BEKM Bif Yacy 36mMBaHHs

Ax BugHO 3 puc. 1, miHOyTBOpHOBaJibHA 3/aT-
HictTb BBKM 36i/blIyeTbC 10 MEBHOTO 4Yacy
(180 cekyHpa) micsisg 4oro 3aJMIIAETHCI HA MakK-
cuMasibHoMy piBHI 250 % giia BBKM (®K=5) Ta
210 % - a1 BEKM (®K=4). lle nop’s13aHo 3 Mi-
11eJIOYTBOPEHHSIM, IIPU SIKOMY aJicopOOBaHi Mo-
JIEKYJIU OPIEHTYIOTHCA NepHeHJUKYJISPHO MoBe-
pxHeBoMy 1wiapy. [Ilpy JocArHeHHI KpUTUYHOI
KOHIIEHTpalLii Mile/J0yTBOPeHHsI BiZ0YBa€THCA
3aBeplieHHs1 GOpMyBaHHS aZCOPOI[iMHOrO 1Ia-
py, AKUH B Lled MOMEHT HabyBa€E MaKCHUMaJIbHY
MexaHiyHy MilHicTb. [Ipy nojanbuiomMy 36ijb-

140

meHHi yacy 36uBaHHsA [1Y3 BEKM 3anuiuaetbcs
NIOCTIMHOIO, 1110 NMOSCHIOETHCA 3HMKEHHAM ILBU-
JKOCTI UPy3ii MOJIeKyJ1 B IOBEPXHEBUH LIAP.

Jani pgocnipkeHO BU3HAYE€HHS pal[iOHAJIbHOTO
CHiBBigHOIIEHHS  6€3JIaKTO3HOTO  OiIJIKOBO-
JinigHoro KoHueHTpaTy 3 MaciasHku (BBKM)
(n1a ®K=4 Ta PK=5) Ta iorypTHoi ocHosH (M0)
3a TEXHOJIOTIYHUMHU (4ac YTBOPEHHS MiHM, MiHO-
yTBOpPIOBaJIbHA 3JAaTHICTb, CTIMKICTb MiHH)
(puc. 2, 4), opraHoJiIeNITUMHUMH Ta 6Gi0OXiMIYHUMU
(aHTHOKCH/IAHTHA AaKTUBHICTb) NOKa3HUKaMH
(puc. 3, 5).

120
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B Yac yTBOpeHHA niHn, c.  WNY3, % CTiMKicTb NiHK, XB.

PucyHOK 2 — TeXHOMOri4Hi MOKa3HMKM NpH PisHUX cniBBigHowweHHax BBMK(®K=4)/10
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[liHy OoTpMMyBa/iM LLJISXOM MeXaHiYHOTO 30u-
BanHst BBKM Ta MO B 3a1laHOMY CIIiBBiJHOLIEHHI
npu temneparypi 20 °C npotarom 30 cek. Kinib-
kictb BBKM BapitoBasiu Big 80 g0 20 % 3 marom
10. KinpKicTb HOIypTHOI OCHOBH BapiloBa/Iv Bij,
20 0o 80 % 3 marom 10.

Ha puc. 2 HaBejeHi TeXHOJIOTIYHI NMOKAa3HUKU
Ju1s pisHux cniBBigHowenb BEBMK(®K=4)/HO0.

Ak cBiuaTh HaBeJleHi AaHi puc. 2, i3 36i/blIeH-
HaAM KisnbkocTi BEMK (BignoBigHO 6isKiB, fKi €
NIOBEPXHEBO-aKTUBHMMHU DPEYOBHMHAMHU) CIOCTE-
piraeTbca TeHJEHLiA 0 MOCTYIIOBOrO 3pOCTaH-
HA nokasHuKiB IIY3 (i3 cniBBigHOmeHHsA 20:80
Jo cniBBigHOmEeHHs 60:40), 10 MoB’sI3aHO 3 Mi-
1|eJIOYTBOPEHHSM, NPU SIKOMY aficopboBaHi Mo-
JIEKYJIU OPIEHTYIOTHCA NepHeHJUKY/ISPHO IoBe-
pxHeBoMy wiapy. [lpy JocArHeHHI KpUTUYHOI
KOHLIeHTpaLil MilleJIOyTBOPEHHS Bif0yBa€eThCs
3aBeplilleHHs1 GOpMYBaHHS aJICOPOLIMHOrO Ia-
py, AKUH B Lled MOMEHT HabyBa€E MaKCHUMaJIbHY
MexaHiyHy MilHicTb. [Ipy nmopanbuioMy 36i1b-
IIeHHI KOHUeHTpalii 6iJKiB (CHiBBiJHOIIEHHS
70:30 Ta 80:20) IIY3 cyMiui 3HMWKYETBCS, 110

400

350

N

AHTMOKCMAa HTHA aKTUBHICTb, ym.oa.
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MOSICHIOETbCS 3HMKEHHSM MIBUAKOCTI Auy3il
MOJIEKYJI B IOBEPXHEBUH LLIAp.

Y 3paskax i3 cniBBigHowmeHnHsmM 50/50, 40/60,
30/70, 20/80 IIY3 i cTikKicTb MiHA MOCTYNOBO
3MEHLIYETbCS, a Yac YTBOPEeHHA HiHU 36iabL1y-
€Tbcd. OTpyMMaHa NiHa He MUIIHA Ta pyHHYETbCA
mBU/LIE. 3HMXKEHHA LMX MOKAa3HUKIB IOSCHIO-
€TbCS HAAJIMUIKOBHM 3POCTAHHSAM B'SI3KOCTI Yy
3B’A3KY 3i 30i/IbllIEeHHSIM KiJIbKOCTi HOTYpPTHOI
OCHOBM | 3MEHIIEHHAM KIJIBKOCTI KOHLIEHTpaTYy,
a 0T>Ke i 3MeHIlIeHHAM KiJIbKOCTI Oi/IKiB.

V 3pasky i3 criBBiHOmMeHHAM BBMK(®K=4) /10
60:40 cnocrepiraeTbcs HaMbi/bIIA CTIMKICTD
IiHY, MIHOYTBOPIOBaJIbHA 3[aTHICTh Ha PiBHI 28
%, HaWJIINII OpraHoJIeNTUYHI OKa3HUKU (IpH-
€EMHHM KUCJIOMOJIOUHUM CMaK, BUPa>KeHUU MpPH-
CMaK Mac/siHKM, 6e3 CTOpPOHHIX NpPUCMakKiB Ta
3amaxiB, OJIHOpiIHA  KOHCHCTeHLis, 6ijo-
»KOBTYBaTHH KoJIip, piBHOMIpHMH MO BCik Maci).

Pe3ysibTaTh eKcnepyvMeHTa/JIbHUX JOCHiJKEeHb
aHTUOKCUJAHTHOI aKTUBHOCTI CyMmillleld HaBeJe-
Ho Ha puc. 3 (ana BBKM npu ®K=4). 3a KoHT-
poJib 06pAHO AKTUBHICTb MAC/JSIHKU-CUPOBUHU.

/\Q

\‘°° o <

,19\

CnisBigHowweHHs BEKM/NO

PUCYHOK 3 - AHTMOKCHAHTHa aKTUBHICTb 3pas3KiB B 3aNeXHOCTI Bif cnissigHoweHHs BEKM(PK=4)/10

BcTaHoBJIEHO, 110 aHTUOKCHU/IAHTHA aKTHUBHICTh
3paskiB i3 36i/blIeHHSIM MacoBoi 4yacTku BBKM
(®PK=4) (Bixz cniBBigHomeHHs 20:80 g0 80:20) B
cyMilli migBUILlyBasack, U0 MOB’SI3aHO i3 361/1b-
IIeHHSM Oi/IKiB (0COGJIMBO THX, 1[0 MICTSTb Cip-
KOBMicHi aMiHOKuca0TH) Ta ¢ocdoimigis. Ix

Section “Technics”

aKTUBHICTB B 1,2-1,6 pasiB BULa y IOPiBHAHHI 3
MacJITHKOK-CUPOBUHOI0, aKTUBHICTb SIKOI CTa-
HOBUTD 220 YMOBHUX OJUHULIb.

B 3B’d3Ky i3 BUIlle HaBeJeHWM OOUpPAEMO AJis
NoAaJIbIINX JOCaiKeHb CHIBBIJHOILIEHHS
BEKM(®K=4)/H0 - 60:40.
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[l 6€3/1aKTO3HOTO KOHLIEHTPATY, OTPUMaHOMY
yabTpadisbTpaniero MacasaHku npu OK=5, Haii-
6isibll  paljioHaJbHUM €  CHiBBiZJHOIIEHHS
BBKM/PIO - 50:50, 3aBAsgKku 6isbI BUCOKiH [1Y3
i cTifikocTi niHM (puc. 4), BUCOKIN aHTUOKCUZAH-
THiN akTUBHOCTI Ha piBHi 330 ym. oz, (puc. 5) Ta

140
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80 20
60 g
45
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18 22
20 I
. |
80/20 70/30 60/40

W Yac yTBOpPEHHA NiHwn,C

my3,%

OpraHoJIENTUYHUM NMOKa3HUKaM (MPUEMHUMN KH-
CJIOMOJIOYHUM CMaK Mac/JsIHKM 0e3 CTOPOHHIX
3anaxiB Ta IpUCMaKIB, OAHOpPiAHA KOHCUCTEHLli,
KoJIip 6iJIO-)KOBTYBaTHM, PiBHOMIpHUM MO BCik
Maci).
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Puc. 4 - TexHOMNOriYHi MOKa3HNKM NpY PisHIX criBBigHOWeHb BEMK(OK=5)/110
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PUCYHOK 5 — AHTUOKCMAAHTHA aKTUBHICTb 3pa3sKiB B 3a/1@XHOCTI Bif CNiBBifHOLIEHHS BEKM(¢K=5)/I7IO
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3a MiHIMaJIbHUHM 4Yac YTBOPEHHS MiHU HAWOLIb-
my [1Y3 (32%) i crilikicTh niHK MoKa3aB 3pasok
HoMep 4 i3 cniBBigHOmEeHHsIM BBKM (®K=5) /10
-50:50.

OTxe, A1 MOJa/bIIUX AOCHIAIB OyJ0 06paHO
nBa 3pasku: BBKM (®K=4)/W0 - 60:40 (aus
0e3/1aKTO3HOT0 KOHLIeHTPaTy, OTPUMaHOr0 YJib-
TpadinbTpauieto MacaaHku npu DPK=4) Ta
BBKM (®K=5)/M0 - 50:50 (1151 6e3/1aKTO3HOTO
KOHIIEHTpPATy, OTPUMAaHOro yJabTpadiibTpalieto
MacasHku npu PK=5). O6ujBa 3pa3ku MarwThb
HauKpaii nokasHuku: I1Y3 - 28% i 32% Biano-
BifiHO, cTiliKicTb ninu — 120 Ta 130 XBU/IUH Bif-
NOBIZHO. 32 OpraHOJIENTUYHUMHU MOKa3HUKaMU
3pa3Ku CX0Xi, BOHM MalTb MPUEMHUN KHUCJIO-
MOJIOYHUHM CMaK i JIETKUM KUCJIYBaTUH NMPUCMAK,
OJIHOPIi/IHY KOHCUCTEHLiIO, 1110 € BJIAaCTUBUM JJil
KMCJIOMOJIOYHOTO MOpPO3UBa. AHTHMOKCUJAHTHA
aKTHBHICTb 3pas3kiB ckaagae 315 i 330 ym. og.
BiZITOBiAHO.

HactynHuid etan po60TH - OGI'PyHTYBaHHS BU-
60py [ONOMDKHUX peLleITyPHUX CKJIaJJ0BUX JJIs

120
100
80
60

40

MiHoyTBOptOBaAbHA 34aTHICTb, %

20

KOHTPO/1b 1 2

= == EEKM (OK=4)/110

BUPOOHMITBA HU3bKOJIAKTO3HOTO MOpo3uBa. B
AKOCTI JONOMI>KHUX IHTPEJIEHTIB BUKOPUCTOBY-
Ba/IM: NPe6IOTUKU — iHYJIiH Ta JIaKTy/103y, CTabi-
Jli3aTop, iMOMp Ta INUMOHHY KUCJIOTY.

B po60Ti BUKOpUCTOBYBa/lM NpenapaT iHy/iHY
Frutafit HD. B nonepeanbo miairpiti BBKM g0
45-50 °C gJ1g Kpaloro po34yMHEeHHs Ipenapary,
BHOCHJIM IHYJIiH Yy KOHLleHTpauil 1-6 % 3 marom
0,5 %, iHTEeHCUBHO IepeMillyBa/d Ta BUTPUMY-
Basi 20-40 xBusvH. /lasi 3pa3ku 0x0JI0pKyBa-
au fo 20 °C Ta BHOCUJIA HWOTYPTHY OCHOBY Y
cniBBigHomeHHi BBKM(®K=4)/HO 60:40 Ta
BEKM(PK=5)/M0 50:50. B KOHTpPOJIbHI 3pasKku
iHYJIiH HE BHOCUJIM.

B 3pa3kax BM3Ha4aJI4 [IIHOYTBOPIOBAJIbHY 3/aT-
HicTb Ta B'a3KicTb. [liHy oTpuMyBa/iv LLJISIXOM
30MBaHHS 3pa3kiB npu TeMnepatypi 20 °C npo-
TsaArom 30 cek.

Pe3ysibTaTh BIUIKBY KOHueHTQaui'l' iHysiHy Ha
Y3 cymimeir BBKM(®K=4)/M0 - 60:40 Ta
BBKM(®K=5)/H0 50:50 - Ha puc. 6.

3 4 5 6

KoHueHTpauia iHyniny, %

BBKM (PK=5)//10

PUCYHOK 6 - Bnnue KoHLeHTpauii inyniHy Ha MY3 cymiwi BEKM/M0

3a koHTpo/b B3siu I1Y3 cymimi BEKM/MO y
cniBBigHomeHHi 60:40, gxka ctaHoBUTL 28 %
(puc. 2), pna cniBBigHOweHHsa 50:50 - 32 %

(puc. 4).

Ak nokasyloTh AaHi puc. 6, i3 361/1blLIEHHSIM KOH-
neHTpauii inyniny I1Y3 cymiwi 3poctae. Makcu-
MaJibHa MiHOYTBOpIOBaJibHA 3JaTHICTb (mpu
KOHLeHTpauii inyniny 4 %) g1 BBKM

Section “Technics”

(PK=4)/M0 y criBBigHOWEHH] 60:40 CTaHOBUTD
80 %, nyisa BBKM (®K=5)/M0 y cniBBigHOILIEHH]
50:50 - 100 %.

3pocTaHHA MiIHOYTBOPIOIOYOI 3aTHOCTI 3YMOB-
JleHe BJIACTUBOCTAMM iHYJiHY. [HyJIiH BoJsofi€e
MIOBEPXHEBO-aKTUBHMMH BJIACTUBOCTAMHM, SKHUU
37IaTHUH aZicopbyBaTHCca Ha MixkdasHil nmoBepx-
Hi. MosieKy/i1 iHyJIiHYy CKJIaAaloThcs 3 rifjpodo-
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6Hoi i rijpodisbHOI YaCTUHH, BOHU CIPSIMOBY-
I0ThCSl HAa KOPJIOH po3ziny ¢as, i, a/[copOyrounch
TaM, YTBOPKKTb CBOEPIJHUNA MOBEPXHEBUU
11ap, B AKOMY BOHU PO3MILLYIOTbCH [IEBHUM YH-
HOM: TifjpodisbHa YacTUHA MOJIEKY/ 3Haxo-
JUTbCA y BOJHOMY cepeZioBUL, a rifpodpobHa —

40

cnpsIMOBaHa B Oik razoBoro cepezoBuila. B pe-
3yJIbTATI I[bOI'0 HA KOPAOHI po3/isy ¢pa3 3Ha4YHO
3HIKYEThCS NMOBEPXHEBUM HATAT. [IpyM KOHLEH-
Tpauil iHysniHy Oinbiie 4 % I1Y3 cymimi nocty-
MOBO 3HMXKYEThCS, 110 MOB’3aHO i3 pi3kKUM 36i-
JIbIIIEHHSIM B’1I3KOCTI (pHc. 7).

35

30

25

B A3KicTb, MM2 ceK

20

15

10 —

KOHTPO/b 2 3

—@—60:40 (PK=4)

4 5 6
KoHueHTpauia iHyniHy, %

—@—150:50 (OK=5)

Puc. 7 - Binns KOHUEHTpaLii iHyniHy Ha B'a3KicTb cymili BEKM/MO y cnisBigHoweHi 60:40 (dK=4) Ta 50:50
(PK=5)

TakvuM 4MHOM, BHECEHHS iHYJIiHY NpPU3BEJIO J0
30i/IbIlIeHHS1 3/aTHOCTI CyMilli [0 HacU4eHHS
MOBITPsIM, a OTKe i /10 361/IblLIIeHHs] 30UTOCTI MO-
poO3UBa y N0JajbIIOMY.

B’a3kicTh cyMmilleii BU3Ha4Ya/Md Ha BiCKO3UMETPI
BIDXK-2 (giametp 1,31 mM). OTpuMaHi 3HaueHHsA
B’A3KOCTI 06paHMX 3paskiB cymimi BBKM/HO
HaBeZleHi Ha puc. 7. 3a KOHTpPOJIb B3JHU
B’askicTb cymimi BBEKM(®K=4)/M0 y cnisBia-
HoweHHi 60:40, gka cra”HoBuaa 7,972 MMm2-c,
y cniBBigHOmeHHi 50:50 (PK=5) - 10,555 Mm?-c.

[3 36i/IbLIIEHHAM KOHLeHTpaLil iHy/1iHy 6isblie 4
% pisko 36iabLIyBasack B'A3KICTb CyMilli, 10 B
No/la/IbIIOMYy, MPU 306epiraHHi, MoXke NMPOBOKY-
BaTHU yTBOPEHHA BaJu CTPYKTypH. KoHcucTeH-
i cymimi npu KoHueHTpanii iHysiHy 5 % 3a-
Ha/ITO B'si3Ka. TOMy KiJIbKICTb iHYJIIHY Y KOHLIEH-
Tpatii 4 % € JoCTaTHbHOIO.

[Hynin mictutb 7 % PpykTO3H, I/IIOKO3H, caxa-
po3H (3riiHO MacnopTy SKOCTI Ha iHyJIiH, 1[0 Ha-
JlaB BUPOOHUK), 3aBJSIKM LIbOMY B peLenTypi
MOPO3HMBa MOXJIMBO 3HU3UTH BMICT LIYKpY.

Section “Technics”

JlofaTKoBO mpoBeJeHi JOCHIPKEHHA L[0J0
OKpeMoro Ta CyMiCHOI'O BIJIMBY iHYJIIHY Ta JIaK-
TYJI031 Ha PO3BUTOK JIAKTOOALIMJI, CTPENITOKOKIB
Ta 6idifobakTepiil npu pospobui Horypry. [Ipu-
VIIM BUCHOBKY, 10 CyMiCHE BHUKOPHUCTAHHA i
iHyJiHY, i JIaKTyJ103U B GiIBLIOMY CTyIeHi 36i-
JIBLIYE PiCT KOPUCHOI MiKpodJiopH, Hix iX okpe-
Me BUKOPHUCTaHHA. TOMy [0 penentypu Mopo-
3MBa BKJIOYAEMO /IBa MPEBGIOTUKU - iHYJIH Ta
JIAKTYJI03Y.

B po60Ti BUKOpUCTOBYBa/IM MOPOLIOK JIAKTYJIO-
3 (BUpOOHUK - Fresenius Kabi Company, ITanis),
SIKMHA BHOCHUJIM B nonepeiHbo migirpiti BBKM no
45-50 °C g Kpaloro po3YMHEeHHs Mpenapary,
BHOCUJIM JIAKTYJ103y y KoHIeHTpauii 0,6 % Ta 1
%, IHTEHCMBHO NlepeMilllyBa/Jii Ta BATPUMYBAJIU
10-15 xBusuH. [Jlani 3pa3ku 0X0JIOMKYyBaIH 10
20 °C Ta BHOCWUJIM MOTYPTHY OCHOBY V CIiBBIij-
HomenHi  BBKM(®K=4)/U0  60:40 Ta
BBKM(®K=5)/M0 50:50. B 3paskax BU3Haya/JIu
OpraHoJIeNTHUYHI NMOKa3HUKU. [l npoBeseHHA
OpraHoOJIENITUYHOI OLIiHKU Oy/I0 IPUTOTOBAHO 3
3pasku: 1 - cymim 11 Mopo3uBa 6e3 JIaKTyJI0-
34; 2 — CyMill AJ11 MOpO3MBa 3 KOHLIEHTPaLi€l0
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Jakrtysnos3u 0,6 %; 3 - cymill g4 MOpO3UBA 3
KOHLieHTpaLi€w JiakTyso3u 1%. Bisbll BUCOKI
KOHLIeHTpaL|il JIAKTYJIO3U He BUKOPUCTOBYBAJIH,
TaK fK 1| 3Ha4YHO 3/0pPOXKYy€E NMPOAYKT Ta MOXKe

Tabnuua 4 - OpraHoNenTUYHi NOKa3HUKM CyMilLen

NpU3BECTU 0 AUCOYHKLII KUILIEYHUKY (MPOHO-
Cy, a60 KMIIKOBUX KOJIK).

Pe3ysbTaTh OpraHoJsIeNTUYHOI OLIHKU eKclie-
pPHUMeHTa/IbHUX 3pa3KiB HaBe/leHi B Ta0JI. 4.

[TokasHUKU 3pa3ok 6€e3 JTaKTy103U

3pa3ok 3 siakTyJ03010 0,6

3pasok 3 J1akTyJs103010 1 %
%

CMakK Ta 3anax | BUpaXeHU M1
KHCJIOMOJIOYHUM 6e3
CTOPOHHIX IPHUCMaKIB Ta
3anaxiB

KHCJIOMOJIOYHUH 3
JIETKUM COJIOJIKyBaTUM
NPHUCMaKOM

IPUEMHHUU KHCJIOMOJIOYHUHN
3 BUPQXKEHUM COJIOJIKYBaTUM
IIPUCMAKOM

KoHcucrteHnjis | pigka, ofHOpigHa

Kouip OJIHOPiAHUY, 6i1UH

3pa3ok 3 B MOpiBHAHHI i3 3pa3kaMu 1 i 2 MaB
OZHOPiZIHY KOHCUCTEHIil0, OiNblll BUpPAKEHUU
cosioAKUM npucMak. CosloAKUM NpucMak o6yMo-
BJIEHO TUM, L0 JIAKTYyJI03a B [jBa pa3y COJIOAIIA
3a JiakTo3y. B penentypi Mopo3uBa 3aBAAKH
LJbOMY MO>XHA 3HU3UTH BMICT CaXapo3H.

OTXe, BHECEHHS JIAKTYJIO3U B KiJIBKOCTI 1% Bij,
MacH cyMilli MO3UTHUBHO BIVIMBAE HA OpraHoJie-
INTUYHI NIOKa3HUKHU CyMillli, TaKa KOHLIeHTpaLid
JIAKTYJIO3Y BIZNIOBiJaE HOpPMaM, 3aTBEPKEHUM
MO3 Ykpainu (mocAraeTbcsl NOTPiIOHUM JiKyBa-
JIbHO-IpodinakTUYHUN edeKT JJisd 3/10pOB's
CIOXKMBaya).

BHeceHHs1 mpe6ioTHKa JIAKTYJI03U y KIJIBKOCTI
JIakTyJ1034 MeHile 1 % Moke He IPUBECTH [0
iCTOTHOTO BMXKMBaHHS MiKpo(dJI0pH 3aKBaCKH.

J1g MOoKpaljaHHA CTPYKTYPU Ta KOHCHUCTEHL{I
MOpPO3MBa BUKOPUCTOBYBAJIM yHiBepCaJIbHUU
crabinizatop «YabTpa Tekc» ICE1-0023 ipmu
«TekcTpa-BiTa», 110 po3pobsieHHUH crelialbHO
JUIsl BUPOOHUITBA MOpPO3MBa Ha MOJIOYHIH OC-
HOBI pi3HOI >kUpHOCTI. BiH 103BOJISIE HAZ]ATH MO-
PO3UBY «BEPLIKOBHUU» CMaK, CIPHUAE YTBOPEHHIO
CTabisIbHOI MOJIOYHOI eMyJibCii, 36iJbllye Yac
TaHEHHs MOpO3MBa Ta TAPAaHTYE OTPUMAHHA
MOpPO3MBa BUCOKOI KOCTI.

KinbkicTb cTabinizaTopy, sKy HE06XiJHO BHOCU-
TH 10 CyMillli MOpPO3HBa, CKiIaZa€e 4,5-5 kr Ha 1
ToHHy cyMimii (0,45-0,5 %). Crab6iniszaTop BHO-
CATh B CyMill MOpo3uBa npu teMmieparypi 70 °C,
nornepeHbO 3MilllaBLIX KOTO 3 YACTUHOI LYKPY
(3rigHO pekoMeHjalliii BUpOOHUKaA). Ase BHe-
CeHH4 iHyJ/iHY y KIJIbKOCTI 4 %, AKUM TaKOX Ma€
cTabinisyrounit edpekt (nmigBuiye [1Y3, B'a3KicTb

Section “Technics”

CyMillli Ta MOKpallye KOHCUCTEHLil0), MOXHa
3MEHIUIWTHU KiJbKICTb cTabinizaTopy. lle no3Bo-
JIUTh CYyTTEBO 3HU3UTH COOIBaPTiCTh MOPO3MBa.

[lin6ip koHUEeHTpalii cTabisizaTopa 3/ilcCHIOBa-
Ji1 3a noka3zHukamu [1Y3 Ta B’sA3KocTi cymilien.

Jl1s1 peanizalii nocTaBJieHOI 3aa4i 6yJi0 IPUro-
TOBaHO 10 5 3paskiB cymimi BBKM/HO y cmiB-
BifHOmeHHI 60:40 (PK=4) ta 50:50 (PK=5).
[lonepeanbo 3MiutyBanu iHysiH (4 %) Ta cTabi-
Jli3aTop y pi3HHUX KOHUeHTpauiax. [ligirpiBaau
BBKM 10 45-50 °C, po34HHSAAM CyMilll iHyJ/TiHY Ta
crabinizaTopy. /liana3oH BapiloBaHHSI KOHIL|EHT-
pauil cra6inizatopy - Bif 0,1 1o 0,3 % 3 warom
0,05 %. Cymim oxosnomkyBanu ao 20 °C, BHOCH-
JIU KOTYPT.

[liHy oTpuMyBa/sd LISAXOM 30MBaHHA 3pa3KiB
npu TeMnepartypi 20 °C npotarom 30 cexk.

PesysibTaTy JOC/HIJIB 111040 BIJIMBY KOHLIEHTpPaA-
uii cra6inisatopy na IY3 cymimi BBKM/HO Ha-
BeJleHi Ha pUc. 8. 3a KOHTPOJIb B351JIM 3pa3KH Cy-
mimeit BEKM(®K=4)/H0 - 60:40 3 KoHIL|eHTpa-
uiero iHyniny 4 %, I1Y3 akoro cranosuia 80 %
Aas 3pasky cymimi BBKM(®K=5)/10 - 50:50 -
[1Y3 100 % 6e3 cTabinizaTopy (puc. 6).

[3 306isbllIeHHAM KOHIEeHTpalii crabinizaTopy
[1Y3 cymimi 3poctae (puc. 8). lle mosiCHIOEThCSA
CKJIaIOM Ta MOBEPXHEBO aKTUBHUMHU BJIACTUBO-
CTAMU CTabisizaTopy, y pe3ybTaTi 4oro 36i/ib-
My€eTbC B's3KicThb cyMimi (puc. 9). B’sA3KicTb
npsamo nponopuidHa [1Y3. Takox 11e MoKHa Io-
SICHUTU 30i/IblIIEeHHAM MacoBOi YacTKU Oiska B
cyMiuii (o ckyay cTtabisizaTopy BXOAUTb KOH-
I[eHTPaT CHPOBATKOBUX GiJIKIB).
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PucyHok 8 - Bnnne KOHLEHTpaLi cTabinisaTopy Ha NiHOYTBOPIOBabHY 3AaTHICTL cyMmiLui BEKM/I0
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PucyHoK 9 - Bnnne KoHLeHTpaLii cTabinisatopy Ha B'a3KicTb cymili BEKM/M0

TakuM 4YMHOM, BHECEHHS CTabijli3aTopy MpU3Be-
JIo [0 306inbLIeHHS 3/JaTHOCTI cyMilli 10 Hacu-
4yeHHs NoBiTpsM. [Ipy KoHUeHTpauii cTabisiza-
topy Bulle 0,2 % (151 BBKM (®K=4)) ta 0,25 %
(m1s BBKM (®K=5)) pisko 36iabLIyeThCS
B'sA3KicTh cymimi (puc. 9), mo 6yAe 3HAYHO
YCKJIaIHIOBATH Mpolec ¢ppr3epyBaHHS CyMillli.

Section “Technics”

ToMy KOHUeHTparjil CTUa6iJIi3aT0py 0,2 % (pns
cymimi BBKM(®K=4)/HO0) Ta 0,25% (a1 cymi-
i BBKM(®K=5)/H10) € nocraTHiMHu.

Y KOHTpPOJIbHUX 3pasKax B'3KicTb cymiuii
BBKM(®K=4)/H10 y cnissigHomenni 60:40 cTa-
HoBWJA 14,126 MM2-c. B’A3KicTb KOHTPOJILHOT'O
3pasky cymimi BBKM(®K=5)/W0 y cniBBigHo-
medHi 50:50 craHoBuia 18,678 mm2-c.
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BHeceHHs1 cTabisizaTopy NifBHUILYE B’SI3KiCTb
cymiii. Haibinblile 3Ha4yeHHs B'SI3KOCTI BiJI3Ha-
yeHO B 3pa3kax 3 0,3 % crabinizaTtopy - 46,112
MM2-c (g1 BBKM (®K=4)/M0) Ta 56,345 MM2-C
(a1s BBKM (®K=5)/M0). Ane Taka BHCOKa
B'I3KICTb CyMillli MOXKe B MOAAJIbIIOMY I[OraHO
BIUIMHYTH Ha 3JAaTHICTb CyMilli O HaCU4YEHHH
NOBITPSIM Ta CTabIJIBHOCTI CTPYKTYPU B MPOLIEC]
36epiraHHs.

OTxe, 3BaKal4M Ha pe3yJibTaTU eKCIepuMeH-
TiB, KOHLIEHTpalii cTrabinizaTopy A/ CyMilli
BBKM/MO y criBBigHOmeHHi 60:40 y KisbKoCTi
0,20 %, Ta ana cniBBigHOMEeHHI 50:50 y KisbKOC-
Ti 0,25 % € mocTraTHiMH.

g moJtiniueHHda OpPraHoJIENITUYHUX IMOKAa3HU-
KiB HM3bKOJIAKTO3HOTO MOpO3WBa Ta AJA Mif-
BUIIIEHHS HOoro QyHKIiOHAJbHUX BJIAaCTUBOCTEN
JI0 pelenTypyd HHU3bKOJAKTO3HOIO MOpPO3UBa
BKJIFOUEHO NIOPOLIOK iMOupY.

Jia mifbopy KOHLEHTpalii MopouKy iMoupy
0yJ10 BUTOTOBJIEHO 4 3pa3Ku CyMillli MOpO3UBa 3
KOHIleHTpali€ew imoupy - 0,15 ... 0,45 % 3 marom

0,15, 4Ky BM3HA4YMWJ/IM Ha OCHOBI aHasi3y peLen-
TYp OPOAYKTiB-aHAJIOTIB.

B migirpitomy no Temneparypu 45 °C BEKM po-
3uuHAM iHyJiH (4 %), naktyno3y (1%), uykop
(12-13 %) Ta pi3Hi g03u imoupy (0,15 %, 0,3 %
0,45 %). CyMmiln peTesbHO NepeMilllyBajJHu Ta
OXO0JIO[KYBAJIM [0 TeMnepaTypu 4-6 °C, BHOCH-
m M0 y CIiBBIZJHOLIEHHI 10 KOHLeHTpaTy 60:40
(®K=4) Ta 50:50 (®PK=5). OTprumany cymi s
MOpO3HMBa Mi/i/laBa/id OPraHOJIENTUYHIN OLiHIIi.
s onTuMi3anii 031 XapyoBUX A006aBOK BUKO-
pPUCTOBYBaJId METOJ, IOMNApHOTO MOPiBHAHHA
3pas3KiB 3 BUOOPOM 6aKaHOTO.

B excnepTusi 3 BUSHaY€HHSI ONTUMAJIbHOI /1031
iMOupy 6pasio yyacTb 5 He3a/IeXKHUX eKCIEePTIB,
SIKUM GYJI10 3alIPOINIOHOBAHO 4 3pa3Ku MPOAYKTIB:
1 - cymim jiy11 Mopo3uBa 6e3 iMoUpy, 2 — cyMilll
Juist mopo3uBa 3 0,15 % iMo6upy; 3 - cymim g
Mopo3usa 3 0,3 % imobupy; 4 - cymim a5 Mopo-
3uBa 3 0,45 % imbupy.

PesysibTaTtu
TabJ1. 5.

eKCIIepTU3U  INpeJCTaBJIeHI B

Tabauus 5 - EkcriepTusa cyMillieit 3 pisHUM BMiCTOM iMOUpY

Homep 3pasky | Ynogo6anHs ekcrnepTiB (6aiu) | Cyma Bnogo6anb | Yactota Bnofobaus, Fi | bany, Gi
1 2 3 4 5
1 3 2 1 2 1 9 1,8 0,3
2 2 1 3 2 4 12 2,4 0,4
3 3 2 4 3 3 15 3 0,5
4 1 2 1 1 2 7 1,4 0,23

3a pesy/sibTaTaMu CyMU BNOA06GAHb Psiji 3pa3KiB
BUIJIAAA€ Tak: 3, 2, 1, 4. [licsia BUKOHaHUX pO3-
paxyHkiB 3a ¢popmysamu (1, 2, 3) 3pasok 3, 10
Mmictuth 0,3 % iMOUpy, OTpUMaB HAaUBUILUK Gasl
- 0,5; To6TO 1141 /1032 BUSIBUJIACS pAl[iOHAJIBHOIO i
Ha/lajli BUKOPUCTOBYBasiacs B pelenTypi HU3b-
KOJIAKTO3HOTO MOPO3HBa.

CnoyaTKy po3paxoByBasM yacToTy nepesar (Fi)
3a popmyuJioro (1):

_ Cyma énodobans 3paska

F

(1)

YHucno excnepmis

[loTiMm pospaxoByBanu 6an (Gi) 3a PpopmyJioro

(2):

I:i
G =g, )

Section “Technics”

Jie C — 3arajibHe YUCJIO OLIHOK KOKHOT'O eKcIep-
Ta (3):

~_mx(m-1)
2

Jle M —41CJ10 JOCIiPKYBaHUX 3pa3KiB.

C , (3)

Ak 3meHmenHs (go 0,15 %), Tak i 36i/1bllIeHHS
(mo 0,45 %) /1031 BHECEHOT'0 iIMOUPY BUKJIHUKAJIO
Heba)kaHi 3MiHM OpraHoOJIENTUYHUX MOKAa3HUKIB
IPOAYKTIB: HENOCTaTHbO BUPAKEHUH CMakK i
apomat (mpu 0,15 %); ripkoTa, HaB'I3JUBUU
cMakK i 3anax im6upy (mpu 0,45 %).

/1111 IOKpalleHHsl OpraHOJIENTUYHUX BJIACTUBO-
CTel cyMilli /i1l HU3bKOJIAKTO3HOI'0 MOpPO3KWBa
OyJi0 00paHo 1le OJHY Xap4yoBy A00aBKYy - JIM-
MOHHY KHUCJIOTY. BoHa Bosiofiie HaWbiuib M's-
KUM 1 IPUEMHUM CMaKOM B NOPIBHAHHI 3 iHIIU-
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MH XapyOBHUMM KHUCJIOTaMH, 3aBAAKHA YOMY 3Ha-
XOAWTb HaWIIMplIe 3aCTOCYBaHHA B XapyOBiH
IIPOMUCJIOBOCTI. BoHa HaZjla€e He TIILKU NMPUEM-
HUW KHCIYyBaTUM NPUCMaK, ajle i 3axMIlae npo-
ZYKTH BiJ| pyWHIBHOI Aii BaXKKUX MeTasliB, TOOTO
Jli€ AK aHTUOKCU/JIAHT.

Jisg mig6opy KOHLlEHTpalii IMMOHHOI KHUCJI0TH
OyJ10 IPUTOTOBJIEHO 4 3pa3KU CyMillli 3 KOHLIeH-
Tpauiero JUMOHHOI Kuciaotu — 0,1..0,2 %, saky
BU3HA4YUJIX HA OCHOBI aHaJIi3y peLenTyp npoay-
KTiB-aHaJIOTiB.

JluMoHHy KUc1oTy B KOHUeHTpauii 0,1 %, 0,15 %
Ta 0,2 % BHOCUJIU B 3pa3KU 0XOJIO/PKEHUX CYMi-

11ei JiJisi HU3bKOJIAKTO3HOTO MOpo3uBa (cyMili
roTyBaJId TaK CaMo {IK B NoNepeJHbOMY JOCiJl,
aje J0JATKOBO BHOCUJIM IMOMpD Y KiJIbKOCTI
0,3%). B ekcnepTusi 6pano y4acTb 5 He3aiex-
HUX €KCIEPTiB, IKUM OyJI0 3alpONOHOBaHO 4
3pa3ku NpoAyKTiB: 1 - cymiw fiyig Mopo3uBa 6e3
JINMOHHOI KUCJIOTH; 2 — CyMilll J/I1 MOpPO3KBa 3
0,1 % JIMMOHHOI KUCI0TH; 3 — CyMill AJ11 MOpO-
3uBa 3 0,15 % JIMMOHHOI KUCJIO0TH; 4 - cyMill A1t
Mopo3uBa 3 0,2 % JINMOHHOI KHUCJIOTH.

PesysibTaTu
Tab1. 6.

€KCIIepTU3n Hpe,[[CTaBJIeHi B

Tabnuua 6 — EkcnepTtiaa cyMiLli 3 pisHUM BMICTOM JIMMOHHOI KUC/IOTH

HomMmep 3pasky | Ynogob6aHHs ekcnepTiB (6asu) | Cyma Bnoao6anb | YactoTa Bnoaobaus, Fi | banu, Gi
1 2 3 4 5
1 1 2 1 3 2 9 1,8 0,30
2 4 3 2 3 3 15 3 0,50
3 3 2 3 4 4 16 3,2 0,53
4 1 1 2 1 2 7 1,4 0,23

3a pesy/sibTaTaMu CyMU BNOA06GAaHb Psiji 3pa3KiB
BUI/ISAJA€E Tak: 3, 2, 1 Ta 4. [Ipuyomy, no 6anam
3pasku 3 i 2 BiZIpi3HAJIMCA HE3HA4YHO, BiANOBiJ-
HO - 0,51 0,53 6asu. 36isnbmenHs (1o 0,2 %) mo-
31 BHECEHOI JIMMOHHOI KUCJIOTU BUKJIMKAJIO He-
OakaHi 3MiHM OpraHoOJIENTUYHUX [TOKA3HHUKIB
NPOAYKTY: 3aHA/TO KUCJIUM CMaK, TipKiCTh.

Tabnuusa 7 - PelenTypa Ha MOPO3MBO HU3bKOJTAKTO3HE

B AKoCTi panioHa/bHOI KOHLeHTpaLil JMMOHHOI
KHUCI0TH o6paHo 3pa3ok 3 (0,15 %) i Hagauni ii
BUKOPHUCTOBYBAJIM B peLENTypi HU3bKOJAKTO3-
HOTO MOPO3HUBa.

Ha migcraBi 06rpyHTOBaHMX KOHIlEHTpaLii oc-
HOBHUX Ta JOMOMIKXHUX KOMIIOHEHTIB po3paxo-
BaHi peLieNTypH CyMillleld MOJIOYHOTO MOpPO3HUBa,
SIKi HaBe/IeHi B Ta0J1. 7.

CpoBuHa Maca cupoBHHH, KT
3pa3ok 1|3pa30k 2

BessiakTo3HUI 6iIKOBUIM KOHLeHTpAT 3 MacisgHKU (BBKM), orpumManuii aiadginb-| 488,1 -
Tpartieto (DV=7) YO perentaty npu PK=4 (2K = 1,6 %); C3M3 = 13,5%)
Be3akTO3HUH GiJIKOBUIM KOHLIEHTpAT 3 MacissHkU (BBKM), oTpumanuii giadinb- - 411,5
Tpauieto (DV=7) YO perenTary npu PK=5 (K = 2,0 %; C3M3 = 16,94 %)
Inyniun (CP = 95,8 %) 40 40
Jlaktyso3za (CP = 99,2 %) 10 10
Llykop 130,0 120,0
CrabinizaTop 2,0 2,5
IM6up 3 3
HorypTtHa ocHoBa (M0) (K=0,54 %; C3M3 =12,34 %) 3254 | 4115
JIMMOHHA KUCJIoTa 1,5 1,5
Bcroro 1000 1000

3a penenTypor BUTOTOBJIEHO JiBA 3pPa3KH CyMi-
el HU3bKOJIAKTO3HOTO MOPO3UB3, B SKHUX BU-
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PucyHok 10 — AHTUOKCUAAHTHA aKTUBHICTb 3pa3kiB CyMilli HU3bK0JIAKTO3HOIO MOPO3KBa

MacoBa yacTKa JIaKTO3H B 3pa3Ky 1 craHoBuJIa —
1,1%, an1s1 3pasky 2 - 1,4%.

O6uaBa 3pa3ku (3pa3ok 1 Ta 3pa3ok 2) MposiB-
JISUIM aHTUOKCUJIAHTY aKTHUBHICTh — 330 yM. o.
Ta 345 yM. oA, BiAANOBiZHO, 1[0 OB’sI3aHO i3 6i-
JIBIIOIO KiJIbKICTIO 6i/IKiB (0COOJIMBO THX, 1110 Mi-
CTATh CipKOBMICHI aMiHOKHCI0TH), docdouiri-
JliB Ta peLenTypHUX KOMIOHEHTIB, 1[0 BXOAATb
Jlo cyMiuii Mopo3uBa (iHysiHy Ta iMoupy) y no-
PIBHAIHHI i3 TpaJMULiMHUM MOJIOYHHM MOpPO3H-
BoM (110 yMm. ofi. aKTUBHOCTI).

OTpuMaHi penentypu B NOAANBLIOMY OYAyTb
BUKOPHCTaHiI B po3poOIli TEXHOJIOTIYHUX Mapa-
MeTpiB BUPOOGHUITBA HU3bKOJAKTO3HOTO MOpPO-
3UBa.

BUCHOBKWU

[linibpaHo cniBBigHOIIEHHS 6€3JIaKTO3HOTO 6iJi-
KOBOI'0 KOHIleHTpaTy 3 MaciassHku (BBKM), mio
oTpuMaHu# Aiadinbrpaunieto (DV=7) YO perteHn-
TaTy MacJssHKU (yJabTpadisbTpalilo MacasHKU
npoBoawn npu ®K=4 i ®K=5) Ta HoryptHoi
ocHoBu (M0), mo cTaHOBUTL aasa BBKM
(®K=4)/10 - 60:40, ana BBKM (®K=5)/H0 -

CMUCOK BUKOPUCTAHUX KEPEJT / REFERENCES

50:50. O6uBa 3pa3ku MalOTh HaMKpallli MoKa3-
Huku: I1Y3 - 28% i 32% BianoBigHO, CTIKKICTb
niHy — 120 ta 130 xBUJIMH BifoBigHO. 3a opra-
HOJIENTUYHUMM TOKa3HUKAMH 3pa3KU CXOXi,
BOHM MAlOThb NPUEMHUN KHCJIOMOJIOYHUN CMaK
6e3 CTOPOHHIX MPHUCMaKiB Ta 3anaxiB, OJHOPiAHY
KOHCUCTEHIIiI0, 1[0 € BJIACTUBUM JJIsI KUCJOMO-
JIOYHOTO MOpO3WBa. AHTUOKCHUJAHTHA aKTUB-
HIiCTb 3paskiB ctaHoBUTHb 315 i 330 ym™. oa. Bif-
MOBiZTHO.

O6rpyHTOBaHO BUOIp Ta MiZjiopaHi KOHLEHTpaLil
pelLenTypHUX CKJIAJ0BHUX JJis1 BAPOOHUIITBA MO-
pO3UBa, MACOBi YAaCTKU AKUX CKJIAJIW: IHYJIHY
nast BBKM/MO (ana ®K=4 Ta ®PK=5) - 4 %; nax-
Ty1034u — 1 %; iMm6upy - 0,3 %; IMMOHHOI KMCJI0-
™ - 0,15 %; cra6inxizaTopy - 0,2 % (a1 BEKM
(®K=4)/M10) Ta 0,25 % (a1 BBKM (®K=5)/10).

Po3po6JieHi penienTypyd HU3bKOJIAKTO3HOT'O MO-
po3uBa.

BMicT s1akTO3M B 3pa3kax 1 Ta 2 CTaHOBUB —
1,1%, ta 1,4 % BigmoBigHO. AHTHOKCHJAHTHA
aKTUBHICTb OTPMMaHMUX CyMillled MOpPO3UBa BU-
ma y 3-3,1 pasy, HiXK TpaJuLiiiHe MOJIOYHE MO-
PO3HBO.
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Section “Law”

AHoTauis. Y cTaTi po3rnsgatoTbcs NpaBoBi akTH, SIKi BCTaHOBNIOBaNM BifgnoBigasb-
HICTb 3@ HE3aKOHHY JiNIbHICTb, NOB'A3aHy 3 NepeMmilLeHHsIM TOBapiB Yyepes MUTHUI
KOPAOH Ha yKpalHCbKKUX TepuTopisix Mif yac ix BXxomxeHHs fo cknagy CPCP. lpo-
CTEXYHTbCS TEHAEHLiI PO3BUTKY OCOGMMBOCTEN BCTAHOBJIEHHS BiANOBIAANbHOCTI
3a TOBapHY KOHTpabaHzy B He3anexHiii Ykpaii.

BcraHoBneHo, Lo BiTYM3HAHMIA 3aKOHOAaBeLb, BpaxoBytoun focsig CPCP, go KiHus
2011 poky nepeabayaB KpUMiHaNbHY M afMIHICTPaTUBHY BiANOBIAANbHICTb 3@ KOHT-
pa6aHgy, nicns 2011 poky Take NOHATTA AK aAMiHiCTpaTMBHa (TOBapHa, EKOHOMIY-
Ha) KOHTpabaHAa NepecTano BUKOPUCTOBYBATUCA B HOPMOTBOPYIi NpakTuui. KoHT-
pabaHAHi 3M104MHM CTaNK NULLE KPUMIHANBbHUMMU i acOLiFOIOTbCA 3 HE3aKOHHUM ne-
PEMILLEHHAM NpeAMETiB, BUNYYEHUX 3 BiNIbHOTO 06iry (HApPKOTMKIB, 36pOi, BUGYXIBKM
Ta iH.). BCi iHWi npaBonopyLIeHHs), NOB'A3aHi 3 HE3aKOHHUM MepeMiLLeHHsSIM TOBapiB
yepes MUTHUN KOPLOH, € NOPYyLUeHHAMU MUTHWUX NpaBui, BiANOBIAANbHICTb 3@ AKi
nepefn6ayeHa MUTHUM KoaeKcoM YKpaiHu.

HaronoweHo, wo Bia6ynocs 06'efHaHHS MOHSATTS «afMiHiCTpaTUBHA (TOBapHa,
eKOHOMiYHa) KOHTpabaHza» 3 MOHATTAM «HE3aKOHHEe NepeMillieHHs ToBapiB Yepes
MUTHUI KOPLOH» Y paMKax OJHOPIJHNX aiMiHICTPAaTUBHUX NPaBOMOPYLLEHb.

KnioyoBi cnoea: npaBoBe perynioBaHHS; HE3aKOHHE NEpEMILLEHHSM TOBapiB;
TOBapHa KOHTpabaHpAa; r'eHesa.

Abstract. The article deals with legal acts that set liability for illegal activities, related
to the movement of goods across the customs border on Ukrainian territories during
the period of their belonging to the USSR. The trends of development of the
peculiarities of establishing liability for smuggling in independent Ukraine can be
followed.

It has been established that domestic legislators, taking into account the experience
of the USSR, provided criminal and administrative responsibility for smuggling by the
end of 2011. After 2011 such notion as administrative (commodity, economic)
smuggling ceased to be used in law-making practice. Smuggling crimes have become
only criminal and are associated with the illegal movement of items removed from
free circulation (drugs, weapons, explosives, etc.). All other offenses, related to the
illegal movement of goods through the customs border are violations of customs
rules, the responsibility for which is provided by the Customs Code of Ukraine.

It is emphasized that the concept of “administrative (commodity, economic)
smuggling” has been united with the notion “illegal movement of goods through the
customs border” within the framework of homogeneous administrative offenses.

Keywords: legal regulation; illegal movement of goods; smuggling of goods; genesis.
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BCTYN
HuHIiLIHIN cTaH NpaBOBUX MiXO/IB A0 PeryJo-
BaHHSI MPOTHUAiII HE3aKOHHIW  JIislJIbHOCTI,

NIOB’s3aHi} 3 NepeMillleHHsIM TOBapiB Yepe3 MU-
THUW KOP/IOH, Ay>Ke TiCHO MOB’I3aHUU 3 JIOCBI-
J0M, OTpUMaHUM 3a 4YaciB icHyBaHHs CPCP.
YkpaiHa, 6yAy4u OJHI€I0 i3 COIO3HUX pecnyOJliK y
ckiagi CPCP, 6pajsia akTUBHY y4acTb y 60pOTbOi
3 KOHTpPabaHJHUM MPOMUCJIOM, 1[0 CIPHUSJIO PO-
3BUTKY 3aKOHO/IaBCTBQ, YCKJIaJHEHHIO HOPM, AIKi
BCTAHOBJIIOIOTb BIiJINOBIJAJBHICTE 3a JaHy [Jid-
JIBHICTB.

OcTaHHI BiIHHA B cepeJoOBULII YKpalHCbKUX 3a-
KOHOJABLIiB, SIKi CTOCYIOTbCSI CIPO6 KpUMiHaJIi-
3auil ToBapHOI (EKOHOMI4YHOi) KOHTpabaH/ I, aK-
TyaJli3yl0Tb ICTOPUYHHUH [JOCBiJ, NMPHUCBAYEHUU
il mpo6JieMi.

IcToprYHI acrieKTH BCTAaHOBJIEHHS BiJNOBiAAJb-
HOCTi 3a KOHTpabaH/JHi MpaBONOpYIIEHHS Ta
3JIOYMHU JIOCTaTHbO IMOBHO OYyJIM [AOCJiKEHI
YKpPaiHCbKMMM Ta 3apyOiKHUMHM BYEHHMHU.
OkpeMi acnekTH MUTaHb, WO PO3TJIAAATHCA Y
il cTaTTi, 3HAMIL/IM CBOE BifoOpaXkeHHd y mnpa-
ugx B. Borika, H. Bosogabka, 0. KicioBcbKoro,
JI. Jlo6oiika, O. Omenbuyka, I'. [Tonoga, O. IIpo-
1rokKa, 0. Cacko, 0. TypyuHa Ta iH.

Y AaHii cTaTTi MM OCTapaeEMoCs NpoaHali3yBa-
TH W OIKMCATH OCHOBHI BiXW CTAHOBJIEHHSI 3aKO-
HogascTtBa CPCP Ta YPCP, sike perysitoBasio BiJi-
MOBIJA/IbHICT 32 HE3aKOHHY  [ifJIbHICTb,
NOB’sI3aHy 3 NepeMillleHHSIM TOBapiB Yepe3 MUT-
HHUU KOPJIOH.

PE3YJIbTATU AOCIAKEHHA

[lepmr Hi>XX po3noyaTu aHa/li3 3aKOHOZAABCTBA,
dKe BCTAaHOBJIIOE BiJIOBi/Ia/JbHICTh 32 HE3AKOH-
HY JisiJIbHICTb, IOB’SI3aHy 3 MepeMillleHHsM To-
BapiB 4epe3 MUTHHUM KOpPJOH Ha YKpPalHCBKUX
TEPUTOPIAX MiJ 4Yac IX BXOPKEHHA [0 CKIAAY
CPCP, cnig HaragaTy, 10 MOYaTKOM iCHYBaHHA
PaAAHCBKOI BJIaJIU Ha YKPAIHCbKUX 3eMJIAX BBa-
aeTbca 12(25) rpyaHsa 1917 poky, kosu B Xap-
KoBi 6yB npoBeienui [lepinit BceykpaiHcbkui
3'i3g Paz, Ha skoMy 6yJ/10 OTOJIOIIEHO MPO CTBO-
peHHA YkpaiHcbkol CouianicTudHoil PassgHCbKOI
Pecny6siky (Ykpainceka PagsHceka Comniasnic-
Th4yHa Pecny6usika (YPCP) no 30 ciuna 1937 po-
Ky HOCWJ1a Ha3By YKpaiHcbka CounjasictuyHa Pa-
asHcbKa Pecny6usika (YCPP) - mpum. aBTOpa).
30.12.1922 p. npencrasuukamu YCPP, pasom i3
npe/icTaBHUKaMU iHux Pecny6sik OyB mianu-
caHuM [JloroBip, AKHM NOCAYKHB IOYaTKOM

Section “Law”

CTBOPEHHS Ha TepUTOPii KOJMILIHBOI PociicbKol
Imnepii - Coro3dy Paasgncpkrx CouiasicTUYHUX
Pecny6.tik.

OfHUM i3 nepLIMX HOPMATUBHO-IIPABOBUX AKTIB
CPCP, npucBsa4YeHUX HE3aKOHHIM [isJIbHOCTI,
MIOB’sI3aHiM 3 nepeMillleHHsM TOBapiB yepe3 MU-
THUM KoOpJZioH, 6yB MutHuii cratyt CPCP Bix
12.12.1924 p. [4]. Ct. 259 MuTHOrO CTaTyTy
CPCP 1925 poky BCTaHOBJIIOBaJIa, 1110 Oy/ib-sIKe
IepeMillleHHd 4Yepe3 JepKaBHY IPUKOPAOHHY
CMYTY TOBapiB, LIIHHOCTEeN, MalHa i pi3HOTo poay
npeJMeTiB, 103a MUTHUMH YCTaHOBaMH abo 4e-
pe3 MUTHI YCTaHOBHY, ajie 3 IPUXOBYBAHHAM Bi/J
MHUTHOTO KOHTPOJIIO, BU3HAETbCA KOHTpabaH-
fo10. CaHKLil 32 KOHTpabaHAy nepefbadaaucsd y
BUIJIAAi KoHOicKalil KOHTpabaHAHUX TOBapiB
(3a HeMOXX/IMBOCTI KOHIcKalii cTsAryBaJsacs ix
BiZIIOBi/HA NPUO/IM3HA BapTiCTh) Ta HaKJ/Ia/leH-
Hs 1WITpadiB Ha BJIACHUKIB TaKUX TOBapiB abo
0Cib, sIKi MepeBO3UJIH Li TOBApH: 32 TOBapU MUT-
Hi - y I'ATUKPAaTHOMY poO3Mipi MUTa; 3a TOBapu
6e3MuUTHI - B po3Mipi 25 % ix BapTOCTi 3a OLiH-
KO MHUTHHMIIi; 32 TOBapy 3a60pOHEHI — Y po3Mipi
NOABIKMHOI BapTOCTI TOBApiB, BU3HAYEHOI MHUT-
HULe (CT. 262).

CtaTyT nepesnbayaB 8 kBasidikylOuux CK/IaJiB
KOHTpabaH/ 1, 3a sKi, OKpiM KoHickallii ToBa-
piB, BJJaCHUKM LJMX TOBapiB abo ocobw, 1110 nepe-
BO3WJIM TaKi TOBApH, PUTATYBAIUCA TAKOX 1 710
KpPUMiHaJIbHOI BiZIlIOBia/IbLHOCTI.

3a3”auuMo, 110 B 1927 poui 6yB 3aTBepKeHUN
ApMinictpaTuBHui koZiekc YCPP [1]. Ane B 1jbo-
My, NPOTPECMBHOMY Ha TOM 4Yac HOPMAaTHBHO-
paBOBOMY aKTi, He OyJI0 KOAHOI HOPMH, IIPHC-
BAYEHOI BiZIIOBIAAJIbHOCTI 32 HE3aKOHHY Jifl/Ib-
HICTb, NOB’sI3aHy 3 IepeMillleHHsIM TOBapiB ye-
pe3 MUTHUH KOpJoH. Taky HOpMy, LionpaBza
BiICWJIBHOI'O XapaKTepy, BiZITHOCHO 3BUYaMHOI,
He KBasidikoBaHOi KOHTpabaH AU, MicTuB Kpu-
MiHa/bHUM Koziekc YCPP 1927 poky. 3rifHo cT.
79 KK YCPP 1927 poky 3a 3BU4YaliHy KOHTpaba-
HJly, TOOTO 3a IepeMillleHHsl yepe3 Jep>KaBHY
NPUKOPAOHHY CMYTY TOBAapiB, LIIHHOCTEN, MallHa
i BCAKMX peyel, MUHA0YM MUTHI yCTaHOBY, a60 i
yepes HHUX, aJie 3aTal0l04YU BiJi MUTHOI'O KOHTPO-
JIt0 — HacliAKY, nepenodbadyeHi B MUTHOMY cTaTy-
Ti. 3a MOBTOPHY KOHTpabaHAy - KpiM mtpady,
BUCJIaHHSl B aJMIHICTpaTUBHOMY NOPSAKY 3a
MeXi MPUKOPAOHHOI M ATUAECATHUKIIOMETPOBOI
cmyru [8]. Ak mu 6aunmo, Kogekc peaHimyBaB
aJMIHICTpaTUBHY BUCUJIKY — [IOKapaHHs, Ilepes-
OadyeHe 3a KOHTpabaHZAy Ile 3aKOHOJABCTBOM
Pociiicekoi IMnepii.
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BigzHauumMmo, 1m0 pajdgHCbKa BjaZa Ha CaMOMY
[I0YaTKy CBOIr'0O iCHyBaHHA BBeJla MOHOIIOJIIO Ha
30BHIIIHIO TOPriB/IlO, OyAb-ike MepeMillleHHS
TOBApPIiB Yyepe3 KOPAO0H BBAXKaJ0Cs MOPYILLIEHHAM
MOHOMOJIII Jep>XaBU Ha 30BHILIHIO TOPTIBJIIO, a
He MOpyuleHHsM iHTepeciB JepkaBu y cdepi
COpPaBJISIHHS MUTHUX 300piB Ta HaNOBHEHHS
Jlep>KaBHOT0 OIO/KETY, SIK 1ie 6yJsio B Pociiicbkiit
IMnepii.

[licsis peBostroniii 1917 poky Tta [lepiuoi CBiToBOI
BiitHu Ha TepuTopii CPCP BHMHHMK/Ia BaKKa eKo-
HOMiYHa CUTYyallis, fiKa 6y/ia pyILIiMHOW CHUJIO0
KOHTPabaHJHOTO PyXy cepej, yciX BepCTB Hace-
JieHHd. | K10 YMOBHO «pOGITHUYMM Kjac» ye-
pe3 6pak NpoAOBOJIBYMX TOBApiB Ta NpeJMeTiB
nepiloi Heob6XxiAHOCTI 6paB aKTHUBHY Yy4acTb Yy
KOHTpabaH/i MOOYTOBUX peuel, siKi BUSBUJIMUCS
B AediuuTi, TO mifnpueMLi i iHO3eMLi KOPUCTY-
BaJIUCA KPU30BOI CUTYaALi€l0 B KpaiHi [/d BU-
BE3€HHS MpeJMETIB, IKi MaJu HaWOIbIIYy IIiH-
HiCTb (QHTHKBapiaT, XyTpo, OBeJIipHi BHUpOOH,
JIOPOrOIiHHI MeTa/Ik, MOHETH i T.1.). Po3ymitouu
HeOoOXiAHICTb BUpillleHHS HAsIBHOI CUTYyalii, y
1921 poui Paga HapogHux komicapiB PCOPP 3a-
TBep/iujia JEeKpPET Npo 6OpOTbOYy 3 KOHTpabaH-
Jloto, 3riiHo 3 sxkuM npu BHK 6yna cTtBopena
[leHTpasibHA KoMicisi o 60poTH6I 3 KOHTpPabaH-
Joro. Y 1922 poui noBHoBaxkeHHs1 BHK 6ysu ne-
peaaui JITY npu HKBC. flk Mu 6aunmMo, 60poThb-
6a 3 HE3aKOHHUM IepeMillleHHsIM TOBapiB Bij-
Hocustacs 1o chepu JislIbHOCTI OpraHiB Jiepa-
BHOI 0Oe3leKH, L0 JIMIlIe MiJKPecarBaJ0 po3y-
MiHHSl Hebe3MeKH! IaHOTO SBUIA KEPIBHUITBOM
KpaiHU.

JIoriyHMM TNPOJOBXKEHHSAM PO3BUTKY MUTHOTO
3aKOHO/Z,ABCTBA CTaJI0 NPUMHATTA nepuoro Mu-
THOro kogekcy CPCP, sikuil 6yB 3aTBep/KEHUU
19.12.1928 p. Ilocranosoto LIBK Ta PHK CPCP, i
HabyB 4yuHHOCTI 3 1929 poky [5]. MUTHUI1 KO-
Aexc CPCP 1928 poky npuainsfiB He3aKOHHIM Ji-
SIJIBHOCTI, TIOB’sI3aHil 3 mepeMillleHHAM TOBapiB
yepe3 MUTHUW KOpJOH, NMWJIbHY yBary. Posain
TpeTiii Kopekcy «IIpo koHTpabaHAy, CTATHEHHS
3a Hel Ta W00 NPOBa/PKEHHH CIIpaB PO KOHT-
pabanay» HasidyBaB 21 cTaTTiO, i NOAINSAB KOH-
TpabaHJly Ha npocTy U kBajidikoBany. [lpu
I[bOMY CaMOTI'0 MOHSATTS TepMiHa «kKOHTpabaHa»
Kozekc He MicTUB, y HbOMY GYyJIO JIMIIIE Tlepepa-
XOBaHO [1ii, BU3HAHI KOHTPAabaHAHUMH.

3rigHo cT. 164 MuTtHoro kogekcy CPCP 1928 po-
Ky KOHTpabaH[0I0 BU3HABaJOCS: a) OyAb-fike
nepemMillleHHsI Yepe3 KOPJ0H BaHTaXiB (TOBapiB,
I[iHHOCTeH Ta iHIIMX MpeAMETIB) 032 MUTHUMU
yCTaHOBaMU abo0 4yepe3 MMUTHI yCTaHOBH, ajie 3

Section “Law”

MPUXOBYBAaHHSAM BiJl MUTHOTO KOHTPOJIIO, a Ta-
KOXX BYMHEHHSl OY/Jb-SIKOTO POAY MHiZIrOTOBYMX
Jl0 LbOTO [iid; 6) 36epiraHHs Ta MepecyBaHHS
BaHTAXIB, IlepenpaB/ieHUX 4Yepe3 KOpPJAOH i3
NPaBONOpPYIIEeHHAMY, Mlepe0aueHMMH B I «a»;
B) 30yT HA CTOPOHY 3a IJIaTy 6e3 HAasIBHOTO Ha Te
Jl03BOJIY BaHTaXiB, BBe3€HUX i3-3a KOpJOHY
0e3MHUTHO ab0 3i 3HMXEHUM MHUTOM He JJIS Ii-
Jiel 30yTy; ') npoAax 06e3 HasiBHOr'O Ha Te J0-
3BOJIy IIpeJMeTiB, BBe3eHUX i3-3a KOpPJOHY Na-
CaXKMpaMU 6€3MHUTHO, a TAKOXK 3 OIJIATOK MHUTAQ,
aJsie 6e3JiilleH3iMHOo; /1) NpoJaXK 6e3 BCTaHOBJIE-
HOI'0 Ha Te [j03B0JIy [IpeMEeTiB, OTPUMAHUX i3-3a
KOpZIOHY 6e3 JileH3iiiHO y NOIUTOBUX BiANpas-
JIEHHSIX; €) MpoJak 0e3 BCTAaHOBJIEHOTO Ha Te
Jl03BOJIY BaHTaXiB, BBE3€HUX i3-3a KOPJOHY XO-
ya i 3 OIJIATOI0 MUTA Ta 3a HAaABHOCTI 03BOJIIB,
aJle MpU3HA4YeHUX 3TiJHO [J03BOJIIB HE AJ1A Liien
30y TYy; *k) BUBE3€HHS 6€e3 JJOTPUMaHHS BCTAHOB-
JIEHHUX MpaBWJI 32 MeXi NIeBHOr0 palOHY BaHTa-
XKIiB, [/IS SIKMX Y JAHUK paloOH BCTaHOBJIEHO
6e3MHTHe BBe3eHHS ab0 BBE3eHHS 3i 3HKEHUM
MUTOM; 3) 36epiraHHs Ta NepecyBaHHS B Mexax
IIPUKOPJOHHOI CMYTU pPi3HOro poAy iHO3eMHHUX
BaHTAXIB, AKIO0 BiICYyTHI HaJIeXKHi Jj0Ka3M IX 3a-
KOHHOI'0 BBe3eHHs1 Ha TepuTopito Coro3y PCP; i)
30epiraHHs 3a MeXaMU NPUKOPJAOHHOI CMyru
iHO3eMHHX BaHTaXiB, fKi MigJgraroTb HakKJa-
JIEeHHI0O MUTHHX 3HaKiB, ajle BUSBJIEHI 6e3 TaKnux
3HAKiB Y TOProBeJIbHUX MPHUMIlllEHHSX, a B IPU-
MillleHHAX He TOProBeJIbHUX — V pas3i, AKI0 BOHU
30epiraloTbCsl B KiJIbKOCTI, 1110 NE€pPEBUILYE 3BU-
YalHy /11 BJJACHOTO CII0KMBAaHHSI HOPMY; K) Te-
peBe3eHHS1 Ha KabOOTaKHUX CyJax iHO3eMHHUX
BaHTaXXiB 6e3 HaJIeXKHUX JI0Ka3iB OIJIaTH MUTA.

KBasidikoBaHO KOHTpabaH/[0}0 BHM3HABAJIOCH:
a) nepeMillleHHS BaHTaXiB 1032 MUTHUMHU yCTa-
HOBaMH 3a A0MNOMOIOI0 ClieliaJibHO AJIs i€l Me-
TU NMPU3HAYEHUX MTepeBi3HUX 3aC06iB; 6) MPUXO-
ByBaHHSl KOHTpPabaHJHUX BaHTaXIB y MNpUMi-
LIEHHSX, CHeLia/IbHO VISl IbOTO MPUCTOCOBAHUX;
B) 36epiraHHs Ta NepeMillleHHs BaHTaXiB, MO-
€/lHaHe 3 MiPOOKOI MUTHHUX JJOKYMEHTIB, MPH-
KPUTTAM BaHTaXy JJOKyMEHTaMH, SIKi CTOCYHOThb-
CA IHIIOr0 BAHTaXKy, HAaKJIAJEeHHAM Ha BaHTaXi
niJipo6JieHUX MUTHUX 3HAKIB 260, xo4ya ¥ He MiJI-
pOOJIEHUX, ajie 3HATHUX 3 IHIIUX BaHTAXIB; T)
y4acTb B Opratisatiii, ika cnenjiajbHO 3aMa€Th-
csl KOHTpabaH/010; /1) BUMHEHHsI KOHTpabaH U
030pOEHUMH 0Cc006aMU; €) BUMHEHHSI KOHTpaba-
HJAU CJAy:KO00BUMH o0cobaMy, 6e3nocepesHbo
NOB'I3aHMMHU 3 MUTHOIO CIIPAaBOIO, a TaKOX MO-
CaZloOBUMHU 0C00aMH, SKi MaJd MOXJIUBICTb BH-
KOPUCTOBYBAaTH JJI LiiJled KOHTpabaHAU CBOE
Cy»k00Be CTaHOBMUIIIE; K) KOHTpabaH/a, BUMHE-
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Ha Gisblie ABOX pasiB NPOTAroM TPbOX POKIB, a
TaKOXX 30epiraHHs, mnepeBe3eHHS1 YU TOPTiBJS
3aBilOMO KOHTpabaHAHUMHU BaHTAXKaMU y BU-
IJIiA4i MPOMHUCAY; 3) KOHTpabaHJa BUOYXOBUX
peYoBHH 1 30poi, BIHCbKOBOI'O CHOPSIXKEHHS],
NOBITPSIHUX CyJZeH, TeserpadHoro i pajio-
TesierpadpHOro MaHa Ta BUBE3€HHs aHYJIbOBa-
HUX [[iHHUX nanepiB (cT. 166) [5].

MutHui kogekc CPCP 1928 poky 3aTBepAuB po-
3Me)KyBaHHs BiJNIOBiAA/JIbHOCTI 32 KOHTpabaH-
Jly: 3BMYaiiHa KOHTpabaHAa Oy/ia aAMiHiCcTpaTu-
BHO-KapaHUM JisiHHSM, KBaJlipikoBaHa — KpUMi-
HaJIbHO-KapaHuM. [Ipu niboMy KoHTpabaH/a 3a-
JIMLIAJIAcAd OJJHUM i TUM e IPaBOIMOPYIIEHHSM.

Cepen aiMiHiCTPaTUBHUX CAHKIIiK MepeBakasia
KoH®icKallisi i po3BUHeHa cucTeMa mtpadis. 3a-
IpOBa/PKyBaslac HOPMa, 3TiIHO 3 KO0 3a CIIiB-
y4acTb Yy KOHTpabaHAi wTpad HakJaJaBcsad Ha
BCiX CIIiBy4aCHUKIB 3arajiom, i3 coJiJapHoO0 BiJi-
NOBIJAJILHICTIO. Y CBOIO 4epry, IpyU BUABJIEHHI
npe/iMeTiB KOHTpabaHU y NPOMHUCJIOBUX i TOP-
rOBUX MiJANPUEMCTBAX, 110 HaJleXaTb HPULUY-
HUM 0c06aM, J0 BiANOBiAA/IbHOCTI MPHUTATYBa-
Jiucs ¢i3uyHi ocobw, siKi 6e3nocepeHbO BUMHU-
JIM KOHTpabaHAy, NMPUYOMy, B pasi HecnsaTH
HUMU 1ITpady, CTATHEHHS HOro 3BepTasiocs Ha
MaiHo mignpueMctBa (cT. 171). Takox Koaekc
cnisibHO 3 KpuMiHasibHuUM Kogekcom YCPP 1927
P. BCTAHOBJIIOBAaB y AKOCTI OCHOBHOI'O IIOKapaH-
Hs 32 KOHTpabaH[y, BYMHEHY BAPYre MPOTSAroM
TPbOX POKIB - aJMiHICTPAaTUBHY BHUCHUJIKY (CT.
175). llpu npoMy BOHa He 3aMiHsa wtpad i
KoHOicKallilo, a Hak/JIaJanacsd pa3oM i3 HUMHU.
TakuM 4YMHOM, HeOOXiJHICTb BHUCWUJKU OyJsa
IIPOIKCaHA AK INOKapaHHA i B MUTHOMY KoZeKci i
B KprMiHasibHOMY, asie Bce 3k BOHa 6yJ/1a afjMiHi-
CTPAaTUBHHUM NOKapaHHAM. CTATHEHHS 3a IPOCTY
KOHTpabaHAy y BUrA/i ITpady Ta KoHPickarii
HAaKJIaJIaJIMCdI MUTHUMU OpPraHaMu B aJIMiHICT-
PaTUBHOMY NOPALKY.

[lojanplinii pPO3BUTOK 3aKOHOJABCTBA, fKe
BCTAHOBJIIOE BIiJNOBIAA/JIBHICTD 32 HE3aKOHHY
JUiSIbHICTD, TOB’sI3aHy 3 epeMillleHHSM TOBapiB
yepe3 MUTHUU KOp/IOH, Oy/10 MOB'sI3aHO 3 NpH-
MHATTAM Apyroro MutHoro kogekcy Coro3sy PCP,
KUK O0yB 3aTBep/xkeHur 19.07.1964 p. [6]. Ha
BiAAMiHY BiJ nonepeaHboro Kozekcy, JaHUN HO-
PMaTUBHO-NIPABOBUM aKT y»Ke 3aKOHO/JaBYO0 PoO-
3MEeXOBYBaB Bi/INOBiZJa/IbHICTh 32 KOHTPabaHy
He JiMlle 3a KBa/lipikylouMMH O3HaKaMy, a ¥ 3a
00’€KTaMH MOCATaHHSI.

A MIiHICTPaTUBHO-KapaHOI KOHTpPabaH/O0K BU-
3HaBaJIOCS: a) HE3aKOHHe MepeMillleHHs 4epes
JepxxaBHud kopaoH CPCP BaHTaxiB (ToBapiB,

Section “Law”

[[iIHHOCTeN Ta iHIIKUX NpeJMeTiB), TOOTO mepe-
MillleHH] BaHTaXiB [103a MUTHUMHU YCTaHOBAMH
3 nopyuieHHsM BuMor Kogekcy abo 3 mpuxoBy-
BaHHSAM BiJi MUTHOI'O KOHTPOJIIO, @ TAKOX 30epi-
raHH#, llepeMillleHHs, IPOoJAX I IMOKyINKa TaKUX
BaHTaXiB Ha Teputopii CPCP; 6) mpogax 6e3
BCTQHOBJIEHOTI'0 Ha Te JJ03B0JIy TOBapiB, LIIHHOC-
TeW Ta IHIIMX NpeJIMETIB, BBe3eHHUX i3-3a KOpA0-
Hy 6e3 mpaBa 30yTy, BKJIIOYAIOYM NPEJMETH,
BBe3eHi ocobaMy, 10 NpUOy/IM 3-3a KOPZOHY, i
[peAMeTH, OTPYMaHi B MKHapOJHUX NOLITOBUX
BiZIIpaBJIeHHAX, a8 TAKOX KYIIBJIA TAKUX TOBapiB,
I[IHHOCTEeN Ta mpeAMeTiB; B) 36epiraHHs iHO3e-
MHHUX BaHTAXIB Yy KIJIBKOCTI, 110 INepeBUIILyE
3BUYAaNHy JJI BJIACHOTO CIIOKMBAaHHS HOPMY,
AKIo 36epirayaMu abo BJIaCHUKaMM LIUX BaH-
TaXiB He Oy/ie J0BeIeHO iX 3aKOHHE OTPUMaHHS;
') BBe3eHHs a60 OTpUMaHHs i3-3a KOp/IOHY BaH-
Ta)KiB, X04a M 3a HAsABHOCTiI BCTAHOBJIEHUX JI0-
3BOJIiB Ta 3i CIJIaTOI0 MUTA, AKI0 BBe3eHHS ab0
OJlep>KaHHS LIMX BaHTaXKiB MOB’fI3aHi 3 HE3aKOH-
HUM BHBE3€HHSIM, NepeKa3oM abo IepecusaH-
HAM 33 KOPJOH BaJIIOTU YU BAJIOTHUX LIIHHOC-
Tel; /1) He3aKOHHI BUBE3€HHS, BBE3€HHS, Iepe-
CUJIAaHHA | Nepekas 3a KOPJAOH Ta 3-3a KOPZOHY
BaJIIOTH 200 BaJIIOTHUX I[iIHHOCTEH; €) BUNHEHHS
OyAb-KOro poAy HiAroTOBYMX Jik A0 MOopy-
1IeHb, lepepaxoBaHUX Y 1iil ctaTTi (cT. 100).

Cuti 3a3HauuTH, WO YKaszom llpesunaii Bepxos-
Hoi Pagu CPCP Big 30.11.1976 p. [3], cipsiMoBa-
HMM Ha MOJaJibllle BJOCKOHAJIEHHA NOPALKY
06iry BaJIlOTHUX I[iHHOCTel Ha TepuTopii CPCP,
NYHKT 6) OyB Buk/toyeHuH 3i cT. 100 (zane fi-
AHHS BXe He MiAnajaso miJ agMiHicTpaTUBHO-
KapaHy KOHTpabaHJy), a NyHKTH T) i ;) Oysu
3MiHeHi i gonoBHeHi. KoHTpabaHa010 BU3HaBa-
JIOCS: T) BBE3eHHs ab0 o/ieprkaHHs 3-3a KOP/OHY
BaHTaXIB, X04a M 3a HAsABHOCTI BCTaHOBJIEHHUX
J03BOJIIB Ta 3i CIJATOK MUTA, SIKIO0 BBE3EeHHH
abo oJiep>kaHHS 1IMX BaHTAXKIB MOB’s13aHi 3 He3a-
KOHHUM BHUBE3€HHsM, Nepeka3oM abo mnepecu-
JIaHHAM 3a KopZoH BasoTh CPCP, BamoTHUX
L[IHHOCTEH, MJIATDKHUX [IOKYMEHTIB B pPYOJIsX,
npy/106aHUX 3a iHO3eMHY Ba/IIOTy 6€3 NpaBa KOH-
IIMX MOOYTOBUX BUPOOIB 3 JOPOrOLiHHUX MeTa-
JIiB Ta ZIOPOTOLiHHOI'0 KaMiHHSA i 6PYXTY TaKHX
BUPOGIB; /) He3aKOHHI BHBE3€HHs, BBE3€HHH,
NepecrUJIaHHA i Nepekas 3a KOPJAOH Ta 3-3a Kop-
fony Bamotyd CPCP, BasmoTHUX LjiHHOCTEH, IJIa-
TDKHUX JIOKYMEHTIB B py0JisiX, MpUAOAHUX 3a
TaKy BaJIIOTY, I0BEJIIPHUX Ta IHIIUX MOOYTOBUX
BUPOOIB 3 JOPOrOLIiIHHUX METaJiB Ta AOpPOro-
[[IHHOT'0 KaMiHHS i 6pYXTy TaKUX BUPOOIB.
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Cu1iy HaroJ1IOCUTU Ha TOMY, 110 MUTHHUM KOZAEKC
CPCP 1964 poky CTpyKTYpHO pO3MeKOBYBaB
NOHATTS KOHTpPabaHJU SK aAMiHICTPaTHBHOIO
[IPaBOIOpPYIIEHHA | NOHATTA MOPYIUeHHS MUT-
HUX NpaBuJL. [1i nopylieHHAMH MUTHUX NIPaBUJI
PO3YMIJINCA NPaBOINOPYILIEHHS, 110 CTOCYOThHCA
caMe NOPAJKY 3JiMCHEHHS pi3HUX MUTHUX Qop-
MaJibHOCTel. TOOTO B MUTHOMY 3aKOHOJAaBCTBI
CPCP paHoro mepiofy miJi NOpyLieHHIMH MHUT-
HUX I[paBUJ PO3YyMUIMCA CaMe IOpYILIEHHH,
NI0OB’AA3aHI 3 HEZJOTPUMAHHAM NOPAJKY Jid 3 TO-
BapaMH IpH IepeMillleHHi iX yepe3 MUTHHUM KO-
PZlOH, 2 HE3aKOHHE IlepeMillleHHA TOBapiB Yyepe3
MUTHHUI KOPJOH Ha3MBaJI0Cs KOHTPabaH/,010.

BusiBsieHa KoHTpabaHAa mijaJisranaa KoHQickaliii,
3a HEMOXK/JIMBOCTI KOHicKallil npeiMeTiB KOHT-
pabaHau cTAryBasacsd ix NpubJr3Ha BapTicThb 3
0Ci0, SIKi BUMHU/IM KOHTpabaH/y. 3a afiMiHicTpa-
TUBHO-KapaHy  KOHTpabaHJy  HaKJaAaJIuCs
mwtpady B aAMiHicTpaTUBHOMY mnopsfky. [lpu
IJbOMY BCTaHOBJIIOBAJIOCSI 0OMeXKeHHS, 3TiHO 3
AKUM IITpadU 3a KOHTPAbaHAY, 1110 HaKIa[al1-
€4 B a/IMiHICTPaTUBHOMY NOPALKY Ha TPOMa/IfH,
He MOrJIM nepeBuIyBaTH 50 Kap6OBaHLB, a Ha
nocazoBux oci6 — 100 kap6oBanuiB (ct. 101).
Jlis 3abe3mneyeHHsl CTATHEHHS wWTpady Aomyc-
KaJ10Ccs BUJIy4YeHHs pevel (L[iHHOCTEHN) y 0cooH,
sdKa BUYMHWJIA KOHTpabaHAy, SIKIO OCTaHHSl He
MaJla NOCTiMHOTro Micus mnpoxkuBaHHsA B CPCP
(ct.107).

TakuM yrHOM, 3aKoHOZABCTBO CPCP Ha upomy
eTarni BXxe po3MeXK0BYBaJIO [iBa BUAY KOHTpaba-
H/I4, BCTAHOBUBILHU IIPU LIbOMY €JHICTb IOHATTA
KOHTpabaH 1, He3aJIeXXHO Bij| TOro, sika Bijo-
BiZIa/IbHICTh 3a Hel HacTaBaJja.

Bypx/1MBUH pO3BUTOK 3aKOHOTBOPYOI JiJIBHOC-
Ti y 80-x pokax XX CT. He OMMHYB i CyCIIJIbHI Bi-
JIHOCUHM 111010 TPUTSATHEHHSA 0Ci6 /10 aJIMiHiCT-
paTUBHOI BiAOBi1a/1IbHOCTI. BUKOpUCTOBYOUYU B
AKOCTI OIIOPHOI'0 HOPMATHMBHO-IIPAaBOBOI'0 aKTa
«OcHoBHU 3aKoHOoAaBcTBa Coro3y PCP Ta coro3Hux
pecnyOsiik Mpo ajAMiHiCTpaTHBHI MpaBomopy-
meHHsi» B YPCP 6ysia posnodyaTta po6oTa 3 Ko-
Audikanii afMiHICTpaTUBHOTO 3aKOHOJABCTBA,
pe3yJIbTaTOM fIKOI CTaJI0 NIPUHMHATTA B 1984 po-
ui Kogekcy Ykpainu npo afMiHicCTpaTHBHI npa-
BonopyuieHHs1. KoJilekc BH3HAUYUB 00 €KTHUBHY
CTOPOHY aJIMiHICTPaTUBHOI KOHTpabaHJX Ta
KOHKpeTHU3yBaB BiJIOBiAa/IbHICT 3a 11 3AiKc-
HeHHs. 3rigHo cT. 209 koHTpabaHzaow 6ys0: 1)
He3aKOHHeE IepeMillleHHS Yyepe3 Jiep:KaBHUH KO-
paon CPCP BanTaxiB (ToBapiB, LiiHHOCTeH Ta
iHIMX MpeaMeTiB), TOGTO MepeMillleHHS BaHTa-
KiB 11032 MUTHHUMH YCTAaHOBAMU 3 NOPYLIEHHAM

Section “Law”

BUMor MuTtHoro kogekcy CPCP a6o 3 npuxoBy-
BaHHSIM BiJf MUTHOT'0 KOHTPOJIIO, @ TAKOX 30€epi-
raHHd, NepeMillleHHd, IPOoAaX 1 KyIiBJd TaKUX
BaHTaXiB Ha Teputopii CPCP; 2) 36epiranns
iHO3eMHHUX BaHTaXIiB y KiJIbKOCTI, 10 IepeBU-
1ly€ 3BUYAMHY [JI1 BJIACHOTO BXXUTKY HOPMY,
KOJIM OXOPOHI[i 200 BJIACHUKH I[MX BAaHTaXIB He
JIOBEIyTh 3aKOHHE OJiep>KaHHA iX; 3) BBE3€HHS
abo ojiepKaHHSA 3-3a KOPJOHY BaHTaXiB, xo4ya 6
IIpU HAABHOCTI BCTAHOBJIEHUX [O03BOJIB 1 3
CIJIATOI0 MUTA, SIKILO BBe3eHHS ab0 oiepKaHHA
IJMX BaHTaXIB 3B'A3aHi 3 HE3aKOHHUM BHBE3€H-
HAM, [TlepeKa3oM i epecuiaHHSM 3a KOpPJIOH Ba-
gioth CPCP, Ba/OTHUX LIiHHOCTEH, IJIATIXKHHUX
JIOKYMEHTIB y KapOoBaHLAX, AKi KyNylTbCA 3a
iHO3eMHy Ba/OTy 6e3 paBa 00epHeHHs IX Y Ta-
Ky BaJ/IIOTY, I0BeJIIpHUX Ta iHIIWX NOOYTOBUX BU-
pOo6iB 3 OPOrOIiHHUX MeTaJliB i JOPOTrOLiHHUX
KaMeHIB Ta JIOMY TaKUX BUpOOiB; 4) HE3aKOHHI
BUBE3€HHS, BBE€3€HHS, NepecuIaHHs i mnepekas
3a KOpJIOH Ta 3-3a KopgoHy Bamwotu CPCP, Ba-
JIIOTHUX I[iHHOCTEeH, IMJIATKHUX JOKYMEHTIB Yy
KapOOBaHIAX, fIKi KYNyIOTbCA 3a iHO3eMHY Ba-
JIIOTy 6e3 mpaBa 0GepHeHHs X y TaKy BaJIOTY,
I0BEJIIpHUX Ta IHIIMX MOOYTOBUX BUPOOIB 3 J10-
POTOLIIHHMX MeTaJliB i JOPOTOLiIHHUX KaMeHIB Ta
JIOMy TaKMX BUpPOOiB; 5) BUMHEHHSI BCSIKOrO PoO-
Ay MiATOTOBYMKX AiW [10 NIOpYIIEHD, lepeiyeHUX
y L cTaTTi. B AKocTi BifNnoBigasbHOCTI nepes-
6ayasioch HakJIaJieHHs Tpady HA TPOMAZSAH Y
po3Mipi 10 I'ATAEeCATH KapboBaHLiB i Ha moca-
JIOBUX 0Ci6 — /10 cTa Kap6oBaHIiB 3 KOHpicKalli-
€10 MpeAMeTiB KOHTpabaHH, a TaKOX MepeBi3-
HUX Ta IHIIMX 3aco0iB, NpU3HaYeHUX JJ1s mepe-
MillleHHS1 NpeAMeTiB KOHTpabaHAu yepe3 Jep-
»kaBHUM KopaoH CPCP a6o ix mpuxoByBaHHS, —
He3aJIeX)KHO Bif, yacy ix BuUsB/IeHHd [2]. Ik Mu
6aurMo, BITYM3HSIHE 3aKOHOJABCTBO 0YJIO
NOM'SIKIIEHO, CaHKIif y BUIVISAAL aJiMiHicTpaTH-
BHOI BUCHJIKU He OyJia BKJItoyeHa 0 KYnAIL 3a-
YBaXXUMO, 1110 B TAKOMY BUIJISAZ] aIMiHICTpaTHUB-
Ha BiANOBiAANbHICTL 32 KOHTpabaH/Ay MpOiCHY-
Basa fio npunHATTA B 2001 poni KpuminanbHo-
ro KOJeKCy YKpaiH¥, SKWU BBIB JiSIJIbHICTB,
NOB'sI3aHy 3 HE3aKOHHUM NepeMillleHHSIM TOBa-
piB (y BeJIMKHUX po3Mipax) yepe3 MUTHUH KOp-
JIOH YKpaiHy, B 110J1e KpUMiHAJIbHOI FOCTHULIL

B ocraHHiM piKk iCHyBaHHA paJdgHCBbKOI BaIajy
6ysi0 npuiiHATO MuTHUN Koaekc CPCP 1991 po-
Ky, AKMWA y CT. 82 BU3HAuUUB, L0 NepeMillleHHSA
npeaMeTiB dyepe3 MUTHUM KopaoH CPCP mosa
MHUTHUM KOHTpPOJIEM a00 3 NPUXOBYBAaHHAM BiJl
MHUTHOI'0 KOHTPOJIIO, BUMHEHE Y BEJIMKUX PO3Mi-
pax abo rpymnor ocib, opraHi3oBaHUX JJIA 3a-
HATTA KOHTPabaH/0l0, a TAaKOX Take IepeMi-
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IIeHHS HApPKOTUYHHUX 3ac00iB, CUJIbHOAIIOYMX,
OTPYUHUX, paiioaKTUBHUX, BUOYXOBUX PEUOBUH,
360poi Ta 6oempumnaciB (KpiM I/1aJKOCTBOJIbHOI
MUCJIMBCBHKOI 36p0oi Ta 60MOBHX NPUNACIB /10 Hei)
€ KOHTpPabaHJOI i Kapa€eTbCs BIiANOBIAHO A0
KPUMIiHa/JIbHOT0O 3aKOHOIaBCTBa [7]. Y cBolo 4ep-
ry, Kogekc MicTUB /iBi CTaTTIi, IPUCBSAYEHI Ilepe-
MillleHHIO TpeAMeTiB 4Yepe3 MUTHUM KOpJOH
CPCP no3a MUTHHUM KOHTpoJieM (cT. 95) Ta ne-
peMillleHHI0 NpeJMETIiB Yepe3 MUTHUW KOPJOH
CPCP 3 npuxoByBaHHSAM BiJj MUTHOI'O KOHTPOJIIO
(cT. 96). Jlani npaBonopylleHHs, K0 BOHU He
MICTHJIM O3HAaK KOHTpabaHH, Kapaaucs KoHOi-
CKalli€elo 6Ge3nocepe/iHix O06’€KTIB MpaBoIOpY-
meHb Ta wWTpadpoM. MUTHI KOJeKcHU YKpaiHy,
NPUHHATI Mic/sA HAOYTTS KpaiHOK He3asIeXKHOC-
Ti, MICTWJIM y CBOIM CTPYKTYpi aHaJIOTiyHI mpa-
BOBI HOPMH.

BUCHOBKMU

[lincyMoByr04YM 3a3Ha4MMO, 10 HA N104YaTKy pO3-
IJITHYTOTO HaMU NepioZy Bifj0yBcs po3MozAin Bi-
JATOBIJAJIBHOCTI 3a He3aKOHHe IepeMilleHHA
TOBapiB, Ha KpUMiHaJbHO-KapaHy (KBasaidiko-

BaHy) i agMiHicTpaTUBHY KOHTpabaHay (mpoc-
Ty). Takuii nofis BoX BUAiB KOHTpabaH/ AU NOT-
JI6JII0BasIOCcs M YCKJIaJHIOBaIoCcs Mo Mipi npu-
HWHATTS HACTYIIHUX Pa/ITHCbKUX MTPAaBOBHUX AKTIB.
BianoBilasibHICTL 32 KOHTpabaHAy, B LIJIOMY,
nepejbavyasiocs Taka i, sIK i 3a 4aciB Pociiicbkoi
IMnepii: koHdickanis, AudepeHLidoBaHi WITpa-
¢y, agmiHicTpaTBHA BUCcHIIKA (micas 1950 poky
He 3aCTOCOByBaJsacs).

BiTUM3HAHMN 3aKOHOJaBellb, BPaxOBYIOUU [JIOC-
Big CPCP, o kinug 2011 poky nepenb6adyaB Kpu-
MiHaJIbHY ¥ aiMiHICTpaTHUBHY BiJINOBiJa/IbHICTb
3a KOHTpabaHzAy, micis 2011 poky Take NOHATTA
K aJIMiHiCTpaTHMBHa (TOBapHa, €KOHOMIi4Ha)
KOHTpabaH/ja nepecTtago BUKOPUCTOBYBAaTUCS B
HOpPMOTBOPUYiM npakTulli. KoHTpabaHHi 3/104H-
HU CTaJIU JIMllle KPUMiHaJIbHUMU H aCOLiI0I0ThCSA
3 HEe3aKOHHUM IlepeMillleHHAM NpeJMeTiB, BU-
JIyYeHUX 3 BUJIBHOTO 06iry (HapKOTHKIB, 36poi,
BUOyXiBKM Ta iH.). Bci iHII mpaBomopyiieHHs,
NOB'sI3aHi 3 HE3aKOHHUM IepeMillleHHSIM TOBa-
piB Yepe3 MUTHUM KOPJOH, € IOPYLIEHHAMU MU-
THUX NPaBWJI, BiINOBiAA/IbHICTD 3a sIKi Nepe/6a-
yeHa MUTHUM KoJieKcOM YKpainu (Tab.1. 1).

Tabnuusa 1 - 3akpinieHHs BifNOBiAaNbHOCTI 3a HE3aKOHHE NEPEMIlLEHHAM TOBapiB Yepe3 MUTHUI KOPAOH

B YKpaiHCbKOMY 3aKoH0AaBCTBi (1960-2018 poku)

Kopnekcu [lepeminieHHsA [lepeMilenHs Jii cnpsaMoBaHi Ha [TepemMimeHHA
TOBApIB 11033 TOBApIB 11033 nepeMilieHHsA iCTOpUYHUX i
MHUTHHUM KOHTPOJIEM MHUTHUM TOBapiB M03a KYJIbTYPHUX L[iHHOCTEH,
abo 3 KOHTpPOJIEM a60 3 | MUTHHUM KOHTpPOJIEM OTPYWHUX,
NPUXOBYBAaHHSM Bifl | NPHUXOBYBaHHSM abo 3 CUJIBHOJIIOYHX,
MUTHOI'O KOHTPOJIIO BiJi MUTHOI'O [IPUXOBYBAHHAM BiJ{ PaJlioAKTUBHUX,
BUYMHEHE Y BEJIMKHUX KOHTPOJIIO MUTHOI'O KOHTPOJIIO | BHUOYXOBHX PEYOBUH,
po3Mipax To1o 36poi Ta 6oenpumnacis
11032 MUTHUM
KOHTpoJieM abo 3
MPUXOBYBAHHSM Bif
MUTHOT'O KOHTPOJIIO

Kopekc Ykpainu - Ct.209 -

mpo (mo 2001 poky)

aAMIHICTpaTUBHI

IPaBONOPYIIEHHS

KpuminanbHui Ct.70 - - Ct.70

KOJeKC YKpaiHu

1960 poky

KpuminanbHui Cr. 201 - - Cr. 201 Cr. 201

KOJIeKC YKpaiHu (zo 2011 poky)

2001 poky

MMUTHHUH KOJeKC - Cr.ct. 115,116 - -

1991 poky

MUTHHH KOJIeKC - - Cr.cT. 351, 352 -

2002 poky (Zo 2011 poky)

MHUTHHH KOJEKC Ct.cT. 482, 483 -

2012 poky
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OTxe, BigbOysi0csd 06’€AHAHHSA MOHATTSA «aJMiHi-
CTpaTuBHa (TOBapHa, EKOHOMiYHA) KOHTpabaH-
Jla» 3 MOHATTAM «He3aKOHHe IepeMillleHHA To-
BapiB Yyepe3 MUTHUM KOPJOH» Y paMKax OJHOpI-
JHUX aIMiHICTPaTUBHUX NIPABONOPYIUEHb.

fk nokasasii AaHi CTATUCTUKHU Ta BiTUM3HSHUHU
JIOCBiZ, NpUTATHEHHSI BUHHUX 0Ci6 [0 BiAmnoBi-
JIaJIbHOCTI 3a HEe3aKOHHY [Ii/IbHICTh, NOB’I3aHy
3 IepeMillleHHAM TOBapiB 4yepe3 MUTHUH KOp-
JIOH, BITYM3HSIHUM 3aKOHOJABEllb NPUHHSAB IO-
MUJIKOBe pillleHHA 100 BUBEJEHHH TOBAPHOI
(ekOHOMIYHOI) KOHTpabaHAMW 3-MiJi KpUMiHAJIb-

CMUCOK BUKOPUCTAHUX [DKEPEJ / REFERENCES

Hol BignosifanbHOCTI. Ha Haly AyMKy, 3a He3a-
KOHHY [iZIbHICTb, MOB’I3aHy 3 NepeMillleHHSIM
TOBapiB Yepe3 MUTHUW KOPJOH, IOBUHHA HAaCTa-
BaTyW KpUMiHaJIbHA BiJIOBIJa/IbHICTb 3 peasb-
HUMM TepMiHaMH yB'si3HeHHs. Cxoxka JiyMKa Ha
CbOTOJHILIHIN JleHb IPUCYTHA i B 3aKOHO/ABIIiB,
4Ki B sivnHi 2018 poky BHeciu 10 BepxoBHoi Pa-
AU Ykpainu [IpoekT 3akoHy po BHECEHHS 3MiH
o KpuminanbHoro ta KpuMiHasibHOro mpore-
CyaJIbHOTO KOZEeKCiB YKpalHM 110J0 KpUMiHaJIi-
3anii KOHTpabaHAu TOBapiB.

1. Administratyvnyi kodeks USRR [Administrative Code of the USRR] (USRR), 12.10.1927. Retrieved
August 1, 2018, from http://search.ligazakon.ua/l_docZ.nsf/link1/KP270014.html (in

Ukrainian)

[AnMinicTpaTuBHUM Kogekc YCPP (Ykpaina), 12.10.1927. AktyanbHo Ha 01.08.2018. URL:
http://search.ligazakon.ua/l_doc2.nsf/link1/KP270014.html].

2. Kodeks Ukrainy pro administratyvni pravoporushennia [Code of Ukraine on Administrative Offens-
es] (Ukraine), 07.12.1984, Ne 8073-X. Retrieved August 1, 2018, from
http://zakon.rada.gov.ua/laws/show/80731-10 (in Ukrainian)

[Kogekc Ykpainu npo afiMiHicTpaTHMBHI npaBonopyiieHHs (YkpaiHa), 07.12.1984, Ne 8073-X.
AktyanbHo Ha 01.08.2018. URL: http://zakon.rada.gov.ua/laws/show/80731-10].

3. O sdelkah s valjutnymi cennostjami na territorii SSSR [On transactions with currency values on the
territory of the USSR] (USSR), 17.06.1977. Retrieved August 1, 2018, from
http://www.libussr.ru/doc_ussr/usr_9042.htm (in Russian)

[O cnenkax ¢ BamoTHBIMU LleHHOCTSIMU Ha TeppuTopuu CCCP (CCCP), 17.06.1977. AKTyanbHO
Ha 01.08.2018. URL: http://www.libussr.ru/doc_ussr/usr_9042.htm].

4. Tamozhennyj ustav SSSR [The customs statute of the USSR] (USSR), 12.12.1924. Retrieved August 1,
2018, from http://www.economics.kiev.ua/download/ZakonySSSR/data04/tex16967.htm (in

Russian)

[Tamoxxkennbiit yctaB CCCP (CCCP), 12.12.1924. AktyanbHo Ha 01.08.2018. URL:
http://www.economics.kiev.ua/download/ZakonySSSR /data04 /tex16967.htm].

5. Tamozhennyj kodeks SSSR [Customs Code of the USSR] (USSR), 19.12.1928. Retrieved August 1,
2018, from http://lawru.info/dok/1928/12/19/n1200562.htm (in Russian)
[TamoxxkenHbid kogekc CCCP (CCCP), 19.12.1928. AktyanbHo Ha 01.08.2018. URL:
http://lawru.info/dok/1928/12/19/n1200562.htm].

6. Tamozhennyj kodeks SSSR [Customs Code of the USSR] (USSR), 19.07.1964. Retrieved August 1,
2018, from http://www.economics.kiev.ua/download/ZakonySSSR/data03 /tex15690.htm (in

Russian)

[TamoxxenHbI kojexkc CCCP (CCCP), 19.07.1964. AktyanbHo Ha 01.08.2018. URL:
http://www.economics.kiev.ua/download/ZakonySSSR/data03 /tex15690.htm].

7. Tamozhennyj kodeks SSSR [Customs Code of the USSR] (USSR), 26.03.1991. Retrieved August 1,
2018, from http://www.libussr.ru/doc_ussr/usr_18486.htm (in Russian)
[Tamokennbii kosiekc CCCP (CCCP), 26.03.1991. AkryanbHo Ha 01.08.2018. URL:
http://www.libussr.ru/doc_ussr/usr_18486.htm].

8. Ugolovnyj kodeks USSR [The Criminal Code of the Ukrainian SSR] (USSR), 08.06.1927. Retrieved
August 1, 2018, from https://www.twirpx.com/file/2126134 (in Russian)

Section “Law”

4007


http://search.ligazakon.ua/l_doc2.nsf/link1/KP270014.html
http://search.ligazakon.ua/l_doc2.nsf/link1/KP270014.html
http://zakon.rada.gov.ua/laws/show/80731-10
http://zakon.rada.gov.ua/laws/show/80731-10
http://www.libussr.ru/doc_ussr/usr_9042.htm
http://www.libussr.ru/doc_ussr/usr_9042.htm
http://www.economics.kiev.ua/download/ZakonySSSR/data04/tex16967.htm
http://www.economics.kiev.ua/download/ZakonySSSR/data04/tex16967.htm
http://lawru.info/dok/1928/12/19/n1200562.htm
http://lawru.info/dok/1928/12/19/n1200562.htm
http://www.economics.kiev.ua/download/ZakonySSSR/data03/tex15690.htm
http://www.economics.kiev.ua/download/ZakonySSSR/data03/tex15690.htm
http://www.libussr.ru/doc_ussr/usr_18486.htm
http://www.libussr.ru/doc_ussr/usr_18486.htm
https://www.twirpx.com/file/2126134

Traektorid Nauki = Path of Science. 2018. Vol. 4, No 9 ISSN 2413-9009

[YronoBHbIM Kogekc YCCP (YCCP), 08.06.1927. AktyanbHo Ha 01.08.2018. URL:
https://www.twirpx.com/file/2126134].

Section “Law” 4008


https://www.twirpx.com/file/2126134

Traektorid Nauki = Path of Science. 2018. Vol. 4, No 9

ISSN 2413-9009

Effect of Ti0, Compact Layer on DSSC Performance

Nicholas Musila ', Mathew Munji ', Justus Simiyu °, Eric Masika ', Raphael Nyenge '

" Kenyatta University

P. 0. Box 43844-00100, Nairobi, Kenya

2 University of Nairobi

P. 0. Box 30197-00100, Nairobi, Kenya

DOI: 10.22178/p0s.38-10

LCC Subject Category:
TP155-156

Received 22.08.2018
Accepted 25.09.2018
Published online 30.09.2018

Corresponding Author:
Nicholas Musila
musila.nicholas@ku.ac.ke

© 2018 The Authors. This
article is licensed under a
Creative Commons Attribution

4.0 License

INTRODUCTION

Dye-sensitized

nano-structured solar cells

Abstract. Dye-sensitized solar cells offer an economically reliable and suitable
alternative in moderating the challenges presented by the existing convectional
photovoltaic cells. Whereas, for convectional solar cells the semiconductor adopts
both the duty of light absorption and charge carrier transport, these two functions
are separated in dye-sensitized solar cells. However, the efficiency of dye-sensitized
solar cells has remained relatively low. For this reason, this research was aimed at
how to increase the dye-sensitized solar cells performance. To achieve this,
compact cover of TiO, was deposited on a conductive glass substrate by using
Holmarc’s Spray Pyrolysis system, using Ultrasonic Spray Head and spraying in
vertical geometry, while TiO, nanoparticles and nanotubes were deposited by screen
printing technique on top of a transparent conducting FTO glass slide with or
without the TiO, compact layer. Transmission characteristics showed that
introducing TiO, compact layer on the conductive film lowers the transmission while
reflectance properties were less than 15 % for all the prepared thin films. SEM
micrographs showed that TiO, nanotubes had a skein-like morphology with
abundant number of nanotubes intertwined together to form a large surface area
film. Solar cell performance properties revealed that introducing compact layer to
dye-sensitized solar cells improved the performance by 145 % (from 1.31% to
3.21%) while TiCl, treatment on compact layered dye-sensitized solar cells
increased the efficiency by 28.79 % (from 0.66 % to 0.85 %).

Keywords: Compact layer; Dye sensitized solar cell; solar cell performance; skein-
like morphology; screen printing technique; spray pyrolysis.

Since conversion efficiency of any solar cell is key
to commercial competition in the market, there is

(DSSCs) present themselves as viable alternative
to fossil fuels and silicon based solar cell technol-
ogy in meeting the current state of energy de-
mand [1]. They have a central role to play in pro-
viding renewable energy. The development of
these solar cells generates not only a source of
electricity but thermal energy as well from solar

energy [2].

However, since DSSCs fabricated from TiO- films
were discovered, they have had low efficiencies
compared to the other commercial solar cells [3].
Among other causes of low efficiency, the struc-
ture of the photo-anode electrode is one of the
main sources. The nature of coating on the
photo-anode directly contributes on the solar cell
performance due to the light harvesting capabil-
ity, among other factors [4].

Section “Physics”

need to study efficiency improvement strategies
possible in these solar cells. Amongst other
strategies that can be used is the photo-anode
composition. This involves introducing a TiO2
compact layer in between the photo-anode elec-
trode and the hole-transport material [5]. In this
study, the effect of introducing this layer was
studied.

The TiO2 compact layer was deposited onto FTO
glass substrates by Holmarc’s Spray Pyrolysis
system, using Ultrasonic Spray Head, spraying in
vertical geometry. The nozzle used ultrasonic at-
omization and was operated at a frequency of
40 kHz and its scan speed was 25 mm/s. The
nozzle to substrate distance was kept constant at
15 cm, substrate temperature was maintained at
450 °C and deposition time was set at 1 minute.
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Pressurized air (at 6 bar) was used as shaping
gas and the solution was sprayed with a rate of
2 ml/min.

For efficiency comparison, this deposition was
not done in some other set of FTO glass sub-
strate. TiO2 nano-porous layer was coated on the
glass with and without the compact film by
screen printing method. TiOz nanotubes layer
was deposited onto glass slides with and without
the compact layer using the screen printing tech-
nique. The resultant films were dried up in an
oven at 80 °C for 10 minutes and then sintered in
a furnace at 450 °C for 30 minutes [6]. Two of the
glass slides with TiOz nanotubes layer were
treated with titanium tetrachloride and others
used as untreated and the sintering process re-
peated for the slides with TiCls treatment. The
films were 0.35 cm by 0.6 cm in dimension. This
process produced a set of the following glass
slides:

- TiO2 compact layer/ screen printed nano-porus
TiO2 film against screen printed nano-porus TiO:
film;

- TiCly treated TiO2 nanotubes against untreated
TiO2 nanotubes;

- TiO2 compact layer/ TiCls treated TiO2 nano-
tubes against untreated TiO; nanotubes.

Optical analysis was used to determine the opti-
cal characteristics of thin films such as band gap
energy, absorption co-efficient and film thick-
ness. To measure reflectance and transmittance
measurements of TiO; films, Shimadzu 3700 DUV
UV-VIS-NIR  spectrophotometer was used.
Transmittance and reflectance data at 200 nm to
1200 nm wavelength was collected.

The samples were then mounted on a holder in-
serted in the scanning electron microscope (Carl
Zeiss Sigma VP FE-SEM). Coating using a slim
layer of 20 nm to 30 nm of platinum was done to
increase the conductivity and to prevent the
build-up of high voltage charges of the thin films
in the scanning electron microscope. The voltage
was set at 6 kV and the working distance was set
at5.1 mm.

Anodes and cathodes were prepared simultane-
ously to minimize contamination. The platinum
coated slide was placed facing down on top of the
dye sensitized TiO2 photo-electrode. Adhesive
polymer gasket of thickness of 25 pm and
sourced from Solaronix, was used to join the elec-
trodes together. A 0.5 mm diameter hypodermic
needle was then injected in the counter electrode
hole to fill the electrolyte in between the elec-
trodes. The solution was drawn into the cell by
capillary action and stained the entire oxide
layer. The same adhesive polymer gasket was
used in the sealing of the electrolyte filling holes.
The power conversion efficiency was determined
using a solar simulator for two sets of solar cells
produced. Comparison of the solar cell efficien-
cies with respect to the films used in fabrication
was made.

RESULTS AND DISCUSSION

Transmission and reflectance characteristics of
thin films

Figure 1 shows the transmission characteristics
of FTO glass substrate and the prepared TiO:
films.
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—S.P. NPs
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Untreated NTs
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T T T T T
200 400 600
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Figure 1 - Transmission characteristics of both FTO glass substrate and TiO, films prepared
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It was revealed that the introduction of TiO:
compact layer to both screen printed TiO2
nanoparticle and nanotube films (whether
treated or untreated) tends to reduce the trans-
mittance.

For instance, at 927 nm wavelength, the trans-
mittance of screen printed TiO2 nanoparticles on
a TiO2 compact layer was found to be 54.77 %
which is lower than the transmittance at the
same point of screen printed TiO2 nanoparticle
film which was 63.58 %. This was attributed to
film thickness, introducing a film on a compact

layer meant that there is an increase in the film
thickness for which the light was to be transmit-
ted which led to a larger fraction of light not be-
ing transmitted [7]. In this figure, the transmit-
tance curves for FTO glass, screen printed
nanoparticle film, treated nanotube film and un-
treated nanotube film were for comparison pur-
poses.

Figure 2 shows the reflectivity characteristics of
the prepared TiO thin films where it was ob-
served that all the films have low reflectance
(less than 15 % in the visible region on average).
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Figure 2 — Spectral plot of reflectance characteristics of FTO and TiO, thin films

Moreover, it was observed that there were sev-
eral peaks in most of the curves which were at-
tributed to the multiple reflection effect the three
interfaces of the air/thin film/transparent sub-
strate bi-layer [8].

Multiple reflection happens because the overall
reflectance is described by taking into account
the product of the reflection co-efficient multi-
plied by the complex conjugate of the reflection.
Another reason as to why there were peaks in
the curves is that some reflectivity peaks were
due to peaks in the real refractive index and the
imaginary refractive index as shown by equa-
tion (1).

n* =n+ik, (1)
where n* is the complex refractive index;

n is the real refractive index;
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k forms the imaginary part of the refractive in-
dex.

Figure 2 also shows that at low wavelengths (not
exceeding 250 nm), there was notably high re-
flectance than at all other wavelength marks
which was attributed to high absorption at these
wavelengths. This therefore meant that these
thin films exhibited high absorption behavior
which makes the material a good absorber mate-
rial for solar cell applications.

SEM analysis

Figure 3 shows the micrograph of TiO2 compact
layer. The film was relatively smooth as com-
pared to the micrograph of TiO2 nanoparticle
(Figure 4) because of the slight movement of the
glass substrate during the spray pyrolysis depo-
sition process, which was caused by the pressure
of the spray.
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Figure 3 — SEM micrograph of titanium dioxide compact layer
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Figure 4 - SEM micrograph of TiO, nanoparticle film
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It was also noted that the TiO2 compact layer
coated fully the FTO glass which was desirable in
the fabrication of high efficient dye-sensitized
solar cell.

Figure 4 shows the micrograph of TiO2 nanopar-
ticle film. From figure 4, the nanoparticles were
spongy and had unevenly sphere-shaped profile,
which is an important factor to high performing
DSSC fabricated out of these films. The spongy
trait is important since it ensures that a lot of dye

is absorbed into the TiO2 matrix, a factor that
leads to high performing DSSC.

Figure 5 shows the SEM micrograph of TiO>
nanotube film. SEM analysis revealed that TiO:
nanotubes had a skein-like morphology with
abundant number of nanotubes intertwined to-
gether such that their surface area is considera-
bly large [9]. For better I-V performance of the
solar cell, the nanotubes’ number need to be high
so as to have maximum dye adsorption which
would translate to efficient light harvesting.

EHT=10.00 kV

H Mag = 85-28 KX

Signal A = InLens

WD = 3.0 mm

Date : 11 May 2017

Time: 11:10:14

Figure 5 - SEM micrograph of TiO, nanotubes

Solar cell performance studies

Effect of TiO2 compact layer for screen printed
nanoporous TiO; film. In the study of how TiO;
compact layer contributed to solar cell efficiency,
the performance of two cells (the compact lay-
ered and the non-compact layered) were com-
pared. As shown in Figure 6, the compact layered
solar cell had increased performance.

For instance, the current density increased from
4719 mA/cm? to 8.329mA/cm? (76.5% in-
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crease) as shown in Table 1. In addition, Vo im-
proved by 6.35% (from 0.598V to 0.636V)
while the efficiency increased by 145 % (from
1.31% to 3.21 %) when the compact layer was
introduced.

The compact layer blocked the FTO/electrolyte
boundary physically thereby reducing recombi-
nation greatly. There was an upward electron
Fermi level shift due to the reduced recombina-
tion reaction and therefore the electron-carrier
concentration was increased [10].
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Figure 6 — I-V curves showing the effect of TiO, compact layer

For this reason, the Isc values obtained were
higher when compared with those from non-
compact layered solar cell.

Table 1 - Effect of compact layer on solar cell
performance

F.F
(%)

Voc

V)

Solar cell

type

Jsc
(mA/cm?)

Efficiency
(%)

With
compact
layer

8.329 | 0.636 | 60.7 3.21

Without
compact
layer

4719 | 0.598 | 46.4 1.31

In addition, the TiO2 compact layer improved the
interfacial adhesion between the nanoporous
TiO2 layer and the FTO [11]. This increased the
short circuit current and the fill factor [12]. This
explains why the fill factor of the compact lay-
ered solar cell is greater than that of non-
compact layered solar cell.

Effect of TiO2 compact layer and TiCly treated TiO>
nanotubes against untreated TiO; nanotubes. Ta-
ble 2 shows that the TiCly treated solar cell with a
compact layer had a better performance than
that with compact layer and untreated meaning
that TiCls4 treating improved the performance of
the solar cell. This was credited to the increase of
the surface area of the TiO: nanotubes upon
treating them with TiCls [13].
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Table 2 - Effect of compact layer and treating the
solar cell performance

Jsc Voc | FF | Efficiency
Solar cell type mA/em?) | (V) | (%) (%)
Compact layer 3.043| 0.569| 48.9 0.85
and TiCls
treated
Compact layer 2.405| 0.561| 48.8 0.66
and untreated

Increase on the surface area led to more dye ab-
sorption which translated to the generation of
more photo-current. Table 2 showed that the ef-
ficiency improved by 28.79 % (from 0.66 % to
0.85%), Voc by 1.43 % (from 0.561V to 0.569 V)
while the short circuit current improved by
26.52% (from 2.405 mA/cm? to 3.043 mA/cm?).

Figure 7 shows the effect of treating TiO2 com-
pact layered DSSCs on their performance. It was
found out that the performance increased with
TiCls post-treatment of the TiO2 nanotubes. Nev-
ertheless, since these cells recorded the highest
film thickness in comparison with the other cells,
their performance was the lowest. The compact
layer increased the cell thickness which in turn
increased the electron trap states. Since the
thicker cell had more electron trap states, the
photo-excited electron pathways were blocked
and therefore most electrons were unable to
reach the FTO electrode for effective conduction
[12]. In addition, the thicker the solar cell, the
less the optical transmittance and therefore the
less the open circuit voltage and the short circuit
current.
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Figure 7 - The effect of TiCl4 treatment on compact layered DSSCs

CONCLUSION

TiO2 nanoparticle and nanotube films were suc-
cessfully deposited onto FTO glass slides using
both screen printing and spray pyrolysis tech-
niques. Transmission characteristics revealed
that TiO2 compact layer reduces the transmit-
tance of the thin films slightly. Introducing TiO:
compact layer to screen printed nano-porous
TiO2 solar cell showed 76.5 % increase in the
current density while introducing it to TiCls
treated TiO; nanotube solar cell increased the
current density by 26.5 %. From these studies, it
was concluded that introducing TiO> compact
layer between the photo-anode electrode and the

REFERENCES

hole-transport medium increases the overall so-
lar cell performance.

ACKNOWLEDGEMENTS

The authors wish to acknowledge solid state
laboratories, University of Nairobi, for the techni-
cal support during the optical measurements of
the samples and Chemistry department, Kenyatta
University for availing chemicals used in this
work. In addition, this work was supported by
the African Development Bank which provided
the corresponding author with a scholarship
which enabled these studies to be conducted.

1. Panchal, H,, Shah, K. & Padharia, M., (2015). Dye Sensitized Solar Cells - An Alternative to Silicon Based
Photovoltaic Technology. Retrieved from https://bitly/2NeLy3H

2. Lewis, N.S., & Nocera, D. G. (2006). Powering the planet: Chemical challenges in solar energy
utilization. Proceedings of the National Academy of Sciences, 103(43), 15729-15735. doi:

10.1073/pnas.0603395103

3. Omata, K., Kuwahara, S., Katayama, K., Qing, S., Toyoda, T., Lee, K.-M., & Wu, C.-G. (2015). The cause
for the low efficiency of dye sensitized solar cells with a combination of ruthenium dyes and
cobalt redox. Physical Chemistry Chemical Physics, 17(15), 10170-10175. doi:

10.1039/c4cp05981f

4. Sengupta, D., Das, P,, Mondal, B., & Mukherjee, K. (2016). Effects of doping, morphology and film-
thickness of photo-anode materials for dye sensitized solar cell application - A review.
Renewable and Sustainable Energy Reviews, 60, 356-376. doi: 10.1016/j.rser.2016.01.104

Section “Physics”

5007


https://bit.ly/2NeLy3H
https://doi.org/10.1073/pnas.0603395103
https://doi.org/10.1039/c4cp05981f
https://doi.org/10.1016/j.rser.2016.01.104

Traektorid Nauki = Path of Science. 2018. Vol. 4, No 9 ISSN 2413-9009

5. Kaur, R, Kim, K.-H., Paul, A. K., & Deep, A. (2016). Recent advances in the photovoltaic applications of
coordination polymers and metal organic frameworks. Journal of Materials Chemistry A, 4(11),
3991-4002. doi: 10.1039/c5ta09668e

6. Tesfamichael, T., Will, G., Bell, ]., Prince, K., & Dytlewski, N. (2003). Characterization of a commercial
dye-sensitised titania solar cell electrode. Solar Energy Materials and Solar Cells, 76(1), 25-35.
doi: 10.1016/s0927-0248(02)00248-9

7. Shariffudin, S. S., Salina, M., Herman, S. H., & Rusop, M. (2012). Effect of Film Thickness on Structural,
Electrical, and Optical Properties of Sol-Gel Deposited Layer-by-layer ZnO Nanoparticles.
Transactions on Electrical and Electronic Materials, 13(2), 102-105. doi:
10.4313/teem.2012.13.2.102

8. Bhachuy, D. S,, Waugh, M. R, Zeissler, K., Branford, W. R,, & Parkin, I. P. (2011). Textured Fluorine-
Doped Tin Dioxide Films formed by Chemical Vapour Deposition. Chemistry - A European Journal,
17(41),11613-11621. doi: 10.1002 /chem.201100399

9. Mojaddami, M., Mohammadi, M. R., & Madaah Hosseini, H. R. (2014). Improved Efficiency of Dye-
Sensitized Solar Cells Based on a Single Layer Deposition of Skein-Like TiO2 Nanotubes. Journal
of the American Ceramic Society, 97(9), 2873-2879. doi: 10.1111 /jace.13043

10. Su,Y.H, Lai, W.H,, Teoh, L. G,, Hon, M. H,, & Huang, |. L. (2007). Layer-by-layer Au nanoparticles as
a Schottky barrier in a water-based dye-sensitized solar cell. Applied Physics A, 88(1), 173-178.
doi: 10.1007/s00339-007-3988-7

11. Krumpmann, A, Dervauy, ., Derue, L., Douhéret, O., Lazzaroni, R, Snyders, R., & Decroly, A. (2017).
Influence of a sputtered compact TiO layer on the properties of TiO2 nanotube photoanodes for
solid-state DSSCs. Materials & Design, 120, 298-306. doi: 10.1016/j.matdes.2017.02.028

12. Berger, T., Lana-Villarreal, T., Monllor-Satoca, D., & Gémez, R. (2007). An Electrochemical Study on
the Nature of Trap States in Nanocrystalline Rutile Thin Films. The Journal of Physical Chemistry
C 111(27),9936-9942. doi: 10.1021/jp071438p

13. Choi, H,, Nahm, C,, Kim, ], Moon, ], Nam, S., Jung, D.-R,, & Park, B. (2012). The effect of TiCls-treated
TiO2 compact layer on the performance of dye-sensitized solar cell. Current Applied Physics,
12(3),737-741.doi: 10.1016/j.cap.2011.10.011

Section “Physics” 5008


https://doi.org/10.1039/c5ta09668e
https://doi.org/10.1016/s0927-0248(02)00248-9
https://doi.org/10.4313/teem.2012.13.2.102
https://doi.org/10.1002/chem.201100399
https://doi.org/10.1111/jace.13043
https://doi.org/10.1007/s00339-007-3988-7
https://doi.org/10.1016/j.matdes.2017.02.028
https://doi.org/10.1021/jp071438p
https://doi.org/10.1016/j.cap.2011.10.011







	Binder1
	Cover 9_2018
	Doc1
	Оборот Eng
	Содержание Eng
	1.1 Al Ateya
	2.1 Sopilnyk
	2.2 Kopytko
	2.3 Protsiuk
	2.4 Chernobaeva
	3.1 Trubnikova
	4.1 Storozhenko
	5.1 Musila

	Doc1
	Doc1

