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ANTENNA SYSTEM TO INFLUENCE BIOLOGICAL OBJECTS IN

MILLIMETER BAND
AHTEHHASI CUCTEMA JIJIS1 BO3JIENCTBUSI HA BUOJIOTHUYECKHUE OFBEKTHI B
MW IJIMMETPOBOM JIUAITA3OHE
Loshitskiy P. P. / Jlommuxmui I1. I1.
d.t.s., prof. / 0.m.H., npog.
ORCID: 0000-0003-2349-0092
National Technical University of the Ukraine “Kiev Polytechnic Institute” Igor Sikorsky,
Av. Pobedy, 37, Kyiv, Ukraine
Hayuonanvnwviii Texnuueckuu Ynusepcumem Ykpaunvr « Kueeckuu Ilonumexnuyeckuii
HUnemumymy, um. Heops Cuxopcroeo, np-m. [lobedwt, 37, Kues, Yxkpauna
Pavlyuchenko A. V. / IlaBiawuyenko A. B.
c.t.s. / K.m.u.
ORCID: 0000-0003-4328-8385
State Research Center “Iceberg”, Av. L. Kurbasa, 2B, Kyiv, Ukraine
T'ocyoapcmeennvlil HayuHo-ucciedosamenbckull yenmp «Aticoepey,
np-m. JI. Kypbaca, 2b, Kues, Ykpauna

Annomauun. J[nisi OucmaHyuoHHo20 6030elcmeus HA OOHOKIEMOYHble OUOLoCUYeCKUe
00veKmbl, Haxo00sAUWuUecss 8 HCUOKOU cpede, pa3zpabomana uzmepumenvHas YCMAHOBKA 8 S-Mu
MULTUMEMPOBOM Ouanasone OnuH 60aH. OCOOEHHOCMbIO USMEPUMENbHOU YCMAHOBKU AGIAeMCs
AHMEHHAs1 CUCmeMa, COCMOAWAsL U3 PYNOPHOU AHMEHHbL U IOKATbHOU HeOOHOPOOHOCMU 3A0AHHbIM
obpa3zom enuswee Ha duonrocuieckue 00veKmol. INeKMpoOMaASHUMHOe UTYYeHUe, NPOX0Os CKBO3b
JIOKATIbHYI0 HEOOHOPOOHOCHIb, NEPEHOCUN CBOUICIBA XUMUHECKO20 8eeCmEd, HaX00aue2ocs 8 Hell,
u eo30elicmgyem Ha Ouonocuyeckue oOvekmvl. Aumennas cucmema ¢hopmupyem EHeUHIow
MOOYIAYUIO U  QOKYCUPOBKY NOJISL ULYMOBO2O U3NYUEHUs MEEePOOMENbHO20 WUPOKONOIOCHO20
2eHepamopa wyma ¢ yposHem CneKmpanibHol NA0OMHOCMU MOwHOCmU wiyma He 6onee 250b/kTy. B
Kayecmee OUONOSUHECKO20 OemeKMOopa-UHOUKAmopa UCHOIb308AHbL  OPONCHCEBble  KYIbMYPbl
(Saccharomyces cerevisiae) 6 OucCmMuIIUPOBAHHOU B0Oe. DKCHEPUMEHMANbHO  NOKA3aHA
NPUHYUNUATOHAS BO3MOICHOCHb KAK HOLONCUMENbHO20, MAK U OMPUYAmMenbH020 pe3yibmama
6030elicmeus Ha Ouonocudeckue 00beKmvl nymem U3MEHeHUs CBOUCME AHMEHHOU cucmemvl U
B03MOJCHOCMb  pe2yIUpOBaHUsi  pe3yIbmamos  6030€UCmBUs — UBMEHEHUeM  2eoMempuu
IKCNEPUMEHMATbHOU YCMAHO8KU. Mamepuanvl, u3 KOMOPbIX U320MOGIANUCH NIACMUHBL TOKATbHOU
HeoOHOpOOHOCMU, C1ab0 GIuUAOM HA ceoucmea cucmemvl. llonyuenHvle IKCnEpUMeEHmMAlbHble
pesyiomamsl  NO36ONAIOM — PACCMAMPUBAML — NPEOTONCEHHYIO — AHMEHHVIO  CUCMeMY, KAk
3aMeONAIOWYIO CUCTEM) C OCHOBHOU U Nepeoll NPOCMPAHCMEEHHOU 2apMOHuUKamu. HcciedosaHul
8aPUAHMbI NOCPOEHUS AHMEHHOU CUCEMbL C KOIUYECTNBOM OUIIEKMPUUECKUX NAACTUH Om 08YX
00 NAMU U PA3TUYHBIMU XUMUYECKUMU PACMBOPAMU.

Knwuesvie cnoea: muniumemposvlii  OUANA3oH, AHMEHHAs  cUcmemd, JOKAIbHAS
HEOOHOPOOHOCMb, 3aMeONAIWAs CUcmemd, HNPOCMPAHCMBEHHblE 2aAPMOHUKU, Ouon02UdecKue
00beKmul.

Beryniienne.

HeobxoaumocTh pa3BUTHsI HEMHBA3UBHBIX METOJIOB IMArHOCTUKHU U TEpaIuu He
BBI3BIBAET COMHEHUsS. OUEBUHO, YTO U B JAIBHEHIIEM aKTyaJbHOCTb IIPUMEHEHUS
ATUX METOJIOB OYJET TOJILKO BO3pAacTaTh B CBA3U C YBEIMYECHHEM PACIIPOCTPAHECHHUS
3a00JIeBaHUH, KOTOpBIE MepenaroTes yepe3 KpoBb, Takux kak CITU]I, rematuter B, C
U IpyTue.

B o6nact nuarHocTHKM pa3pabaThIBalOTCS MEIUIMHCKHE YCTpPOMCTBA U
METO/Ibl,  HampaBJIeHHblE HAa  OECKOHTAaKTHOE  OINpEJEIICHHE  I[apaMeTpoB

ISSN 2567-5273 5 www.moderntechno.de
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(G YHKITMOHUPOBAHUS OUOJIOTUYECKUX OOBEKTOB (OPraHU3MOB), KOTOPhIE MOTYT OBITh
HCIIOJIb30BaHbI KaK TUAarHOCTUYECKHE.

B Tepanuu 10CTaTOYHO OrPAHUYEHO MCHOJIB3YIOT HEMHBA3UBHBIE METOJBI,
KOTOpBIE, B OCHOBHOM, HE CBSI3aHbl C IPUMEHEHUEM JIEKAPCTBEHHBIX ITpenaparos. B
ATUX METOJAX YacTO MCIOJIb3YIOTCS 3JEKTPOMArHUTHbIE BOJIHBI (OMB) paznuuHbIx
JMAana3oHOB JJIMH BOJH OT METPOBBIX JI0 PEHTTEHOBCKOIO Auana3oHa. B Hacrosmiee
BpeMsi Bce Ooubllle MPUMEHSETCS MHUIUMETPOBBIM (MM) JMana3oH JJIUH BOJH,
KOTOPBIM ~ COOTBETCTBYeT  cBepxBbIcOkodacToTHoMy  (CBY) u  kpaitHe
BbicokouacToTHOMY (KBY) nuanazonam wactor. KBY nuamnason ucnosb3yercs s
HEIMOCPE/ICTBEHHOIO0 ~ BO3JEUCTBUSI Ha OWOJOTMYECKH AaKTUBHbIE TOYKU H
pednexkropusie 30Hbl (KBY-Tepamus). OTU BO3AEUCTBUS HOCAT HETEIUIOBOM

)
Xapakrep, TO €CTh IUIOTHOCTH II0TOKa MOIIHOCTH B 10%...10% pa3 MEHbIIIE

JOITYCTUMBIX HOPM [1].

Takoe Bo3OeHCTBHE, SABISSICH CTPECCOBBIM (HAa  KJIETOYHOM  YpPOBHE),
aKTUBU3HUPYET UM TOPMO3UT (PYHKIIMOHAIBHOE COCTOSIHUE Bcero opranusma. Oaux
U TOT e Qu3ndyeckuil (GakTop B 3aBUCUMOCTH OT BpPEMEHU BO3ACUCTBUS
CTUMYJIUPYET WA YTHETAET BECh OPraHU3M, TO €CThb OTCYTCTBYET HAaIIPABJICHHOE
NecTBUE Ha KOHKpeTHhIM opraH. B pabore [1] mokazano, 4To Il MOJy4eHUs
OJIHOHAIPABJICHHOTO JIEUCTBHUSI HEOOXOAUMO HCIOJIb30BATh COOTBETCTBYIOIIME
OMOXMMHUYECKHE BEUIECTBA, KOTOPbIE U3MEHSIOT — MOAYJIUPYIOT 3JIEKTPOMATrHUTHOE
uznydenre (OMU), BbI3bIBask HAIIPABJICHHOE BO3/IEHCTBHE.

CoocoObl  OUCTAHIIMOHHOIO BO3JACUCTBUS Ha OHOJOTMYECKHUE OOBEKTHI
Pa3IMYHBIMA XUMUYECKUMHU BEUIECTBAMU [2, 3] OCHOBaHbI Ha MPOXOXKJICHUHU TOKa
WIM W3JIy4EHUs 4Yepe3 3aJlaHHOE BEIIECTBO C MOCIEAYIOIIMM B3aUMOJAECHCTBUEM C
ouonmornueckum  oOBekTOM. B pabGotax [1-3] paccMOTpeHbl  BapUaHTHI
HCIIOJB30BaHUA XUMHUYECKUX BEHIECTB JUIsi HEWMHBA3MBHOIO BO3JCHCTBUS Ha
OMOJIOTUYECKYI0O AaKTUBHOCTb OJHOKJIECTOYHBIX OpraHu3MoB. [[ns gocTxkeHus
onpeneneHHoro s¢pdexra u3MeHeHUs (YHKIMOHATBLHOTO COCTOSHUS MPOCTEHIITNX
OpraHU3MOB  JJIGKTpOMarHutHoe  u3nydeHue (OMU)  wucnonb3yercss  Kak
MAaTEPUATIbHBIM TMEPEHOCUMK CBOWCTB 3THX BEIIECTB, @ HE KAK BO3JECHCTBYIOLIWN
dhaxTop.

Ucnonp3oBanne wusnydenue KBY nmanazona, pimmHa BOJHBI  KOTOPOTO
couzMepuMa € OOBEKTOM B3aUMOJEWUCTBHS M JOCTATOYHO MOIJIOLIAETCS WM,
MO3BOJISIET TEXHUYECKH TNPOUIE OCYIIECTBUTh JUCTAHIMOHHOE BO3JEHCTBUE C
MIPUMEHEHUEM JIEKApCTBEHHBIX NpenaparoB. DMU nomkHO OBITH C OJJHON CTOPOHBI
HIMPOKOTOJIOCHBIM, YTOOBI 3()PEKTUBHO B3aUMOIEHCTBOBATh C BEIIECTBOM, CBOMCTBA
KOTOPOT0 HEOOXOAUMO UCIOJIB30BaTh, @ C APYrod — UMETh MOLTHOCTh COM3MEPUMYO
C YPOBHEM MONIHOCTH CITIOHTaHHBIX (DIYKTyallu 3Toro Bemiectsa [2-4]. Ha npaktuke
UCIIONB3YIOTCS IIyMOBBIE H3iaydeHuss KBY aumama3oHOB, KOTOpbIE T€HEPUPYIOTCS
TBEPAOTEIbHBIMA TE€HEPATOpaMU M M3IYyYAIOTCA C IMOMOLIBIO MOIXOMSIIECH s
KOHKPETHOM 3aJayM aHTEHHOW. Yallle BCEro HCIOJIb3YIOTCS PYIOPHBIE AHTEHHBI
Pa3IUYHBIX TUIOB (IIPSIMOYTOJIbHBIE, TUPAMHUIAIBHBIE WM KOHUYECKHE). YPOBEHb
CHEKTpaJibHOM  TIoTHOCTH  MomHocTH  myma  (CIIMIII)  TBepaoTenbHBIX
IIAPOKOMOJIOCHBIX UCTOYHHUKOB M3inydeHus: B KBU nuana3oHe 4acToT HE MPEBBILIAET
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BeJnunHbl  15-3006/KT,, T.6. HE NPEBBIIACTCA yPOBEHb  HETEIUIOBOU

MHTEHCUBHOCTU. AHTEHHasi CUCTEMa, JOJDKHA HE TOJIbKO u3lydyaTh OMB, HO u
PETYIMpPOBaTh BO3/ICUCTBHUE 3aIAHHOTO PACTBOpPa Ha OMOJIOTMYECKHE OOBEKTHI. ITO
BO3/ICIICTBUE MOXET PEryaupoBaThCs JIOKaIbHOW HeoaHopoaHocThio (JIH). JIH mo
CYTH SBJISIETCA MOAYJSTOPOM SHEPIUU U3ITYUYEHHUS, T.€. YCTPOMUCTBOM, MO3BOISIOIINM
MOJYJINPOBATh BEJIMUYUHY MOTOKA PHEPTrUU MPUXOJAIIYI0 HA JETEKTOp (IIPUEMHHUK).
[Tox mMonymnsnuei MOHUMaeM U3MEHEHHE M0 33JJaHHOMY 3aKOHY (aMILTUTYbI, (a3bl,
YaCTOThI) PHEPTUM U3IIYUYEHUS, XapaKkTepu3yromux ¢uzndeckuil mnpoiecc. B padore
u1st peanuzanuu JIH ucnonb3yroTes JudIeKTpUUecKue MIaCTUHBI, MKy KOTOPhIMU
pa3MelleH 3aIaHHbI PacTBOpP.

JIH MOXeT HaxOAUThCSA WM HEMOCPEICTBEHHO 3a PYNOPOM, MJIM Ha KaKOM-TO
PacCTOSIHUM MEXJy alepTypol pymnopa U o0O0JydaeMbIM OOBEKTOM, KOTOPBIN
MPEJCTaBIACT COOOM IUIMHIAPUYECKYIO €MKOCTh (J1a00opaTopHyH MPOOHPKY),
3aMOJHEHHYIO JKUJIKOCTBIO ¢ OMOJIOTUYECKUMH 00pa3IiaMu. YUUTHIBAs, YTO Pa3MeEphI
HEOJHOPOJHOCTA  Majbl, MOXHO pAacCMaTpUBaTh  TOJIBKO  MApPaKCUAIbHOE
MpUOJIMIKEHNE TPOIECCOB OTPAKEHHUS W TPEIOMIICHHMS Ha IMJIMHIPUYECKOM
NOBEPXHOCTH. B 3aBUCUMOCTM OT m0oOJIOXKEHU uUcTOYHMKa OMMU, cornacHo
reoMeTpudecko onTtuku [4, 5], U3MEHSIOTCS NPEJIOMJIECHHBIA W OTpaKEHHBIN
BOJIHOBBIE (DPOHTHI Ha IMJIMHIPUYECKUX MOBEPXHOCTAX. [IperoMiieHHbII BOTHOBOM
GpoHT MOXeET (HOKYCUPOBATHCS BHYTPU LUJIMHIPUYECKOU MOBEPXHOCTU, MPOXOIUTh
yepe3 Hee MapajulesibHO OCH U3JydaTeldb — OOBEKT, WU PACXOIAUTHCS U3 TaKou
nopepxHoctu [6]. CrnegoBarenbHO, MOIIHOCTH W BPEMS  B3aUMOACHCTBUSA
MOJIYJIMPOBAHHOTO H3JIYYEHHS] CO CPEAOoM, B KOTOPON HaxoAsATCA OUOJOTHYECKHUE
00BeKTHI, Oyner pasznuyarhes. «I(PPEeKTrBHAS KOHUEHTpaUUs» — MPOU3BEACHHE
MOIITHOCTH Ha BpPEMsI BO3JEHCTBUS JICHCTBYIOIIETO BEIIECTBA, OYAET U3MEHSTHCS, TO
ecThb peryiaupoBaThcsi. Takum oOpasom, JIH, wu3MmeHsissi MHUMOE TMOJOKECHHE
MCTOYHUKA U3TTyUYCHUS PETYIUPYET PE3yJIbTaT BO3ICUCTBUS.

Bonpocam mnepeHoca, Kak JIy4deBOrO H3JIY4YEHHs, TaK M DBIEKTPOHHOTO
BO30YKJIEHUSI B KOHJIGHCUPOBAHHBIX CpefaxX MOCBSIICHO 3HAYUTEIbHOE KOJUYECTBO
pabor [7, 8], oiHaKO B HUX HE PACCMATPUBAIOTCS METOJbI TEXHUUECKOU pealin3aliuu
YCTPOMCTB U3ILyYEHUs [IJIs1 IEPEHOCA CBOVMCTB 3aIaHHBIX BEIIECTB.

enpto paboOThl SBISETCS SKCHEPUMEHTAILHOE HCCIEJOBAaHUE B S5-TU MM
JMAIla30HE JUIMH BOJH CBOMCTB AHTEHHOM CHCTEMBI, COCTOSIIIEH U3 PYHOPHOU
anteHHbl W JIH, m TeXxHWYecKoW peanu3anuu MPeIIOKEHHON METOIUKA IS
JTYMCTAHIIMOHHOTO OJTHOHAMPABJICHHOTO BO3/ICHCTBUS HA OMOJIOTMYECKUE OOBEKTHI.

MeToanka IKCNEPUMEHTAJIbHBIX HCCIeI0BAHNM

JUts mpoBeneHUsT MCCIENOBAHMM B MM JAuana3oHe pa3paboTaHa U co3daHa
AKCIEPUMEHTaNIbHAas  ycTaHoBKa. (CxeMa  SKCHEPUMEHTAIbHOW  YCTAHOBKHU
npeacTaBlieHa Ha  puc.l.a.  DKCHepuMEHTallbHasi ~ yCTaHOBKA  COJEPHKUT
mupokonosiocHpii 'l — 1 Ha [ABYXNpPOJNETHOM JIaBUHHO-IPOJIETHOM JUOJE B
BOJIHOBOJTHOM HCIIOJTHEHUH C CEYEHUEM BOJHOBOJHOTO KaHana 3,6x1.8mm (5-T MM

muanaszoH). ['III oGecneunBaer paboTty B mojoce dyactoT 57...68[Tn c

HepaBHOMEPHOCThO ypoBHA CIIMII £1.516. Yposens CIIMII I'Il cocraBnsier
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241b/xT,. K Berxognomy ¢nanmy [Tl nogcoennHena aHTeHHAs CHCTEMa, COCTOSIIAs

13 KoHMueckoil pymnopHoil aHTeHHBl n JIH. Konmueckas pymopHas aHTeHHa 2
U3TOTOBIIEHHAs A4 paldoThl B S5-TH MM Juamna3oHe JUIMH BONH. VIHTerpaibHas
MomHOcTh m3nydeHus [Tl ¢ koHHMYecKMM pymopoM HaxXOAWTCS Ha YpOBHE
10°Br/e®. TII 1 ¢ pymopHOil aHTeHHOHl 2 YCTAaHOBIEHHl Ha INTATHBE JUIA

COBMEINIEHNSI OCH PYINOPHON AaHTEHHBI C ONTHYECKOH OChIO HKCIEPIMEHTAIBHOI
ycTaHoBKH. llpu mnpoBeaeHHH 5>KCHEPUMEHTOB paccTosiHne L; OT amepTypsl

PYIOpHOII aHTEHHBI OO0 IUIocKocTH pacnonoxkenus JIH 3 m3mensnocs. JIH
pacrionaragach B TEXHOJOTHMUYECKOIl paMKe Ha INTaTHBE NEpPHEHINKYIIPHO (QpPOHTY
pacrpoctpaneHus DMB Ha onTudeckoil ocu H3MepuTenbHoil cucreMmsl. Ha puc.1.6 B
YBEIMYEHHOM BHJIe, IpescTapieHa cxeMa noctpoenns JIH. JIH coxepxut minockue
IBIIEKTpHUecKne IUacTUHbl 3 (Ha puc.l.0 ceporo mBera), MeXIy KOTOPHIMU
IIOMeInajcs pacTBOp 3aJaHHOIO BemiecTBa 4 (Ha puc. 1.0 cunero nBera). PactBop
MEXIy OUAIEKTPHYEeCKIMH IUIacTUHAMHI o00pa3yeT JBa B3aUMOEHCTBYIONIIX
JBOIHBIX CJI0SA, KOTOPBIE YAEPKUBAIOT IUIACTUHBI U PAaCTBOP MEXAYy HIMH KaK OJHY
KOHCTPYKIIHIO.

i
i

a) 0)
Puc.1. DxcnepuMeHTaIbHAsl yCTAHOBKA: a) cxeMa (BHJ cBepXy). O0o3HaueHs.
1 — wupoxononocnuviii I'lll; 2 — pynopHaa aumeHHa,; 3 — 10KalbHAA
HEOOHOPOOHOCMY, 4 — CMeKISIHHAA NPodUPKa ¢ Opod*CcHcam (Oemekmop);
0) mocrpoenne JIH. Ob6o3nauenus: 5 — pacmeop 3a0aHH020 Geujecmea mMexcoy

naacmuHamu, 6 — c)ua.rleicmpzmecmte nilockKue niacmuHal.
Aemopckas pazpabomxka

[Ipu pacuere 31ME€KTPOMATHNTHOTO IOJIA, M3Ty9aeMOr0 KOHIMYECKIM PYIIOpOM,
MIOJIE3YIOTCA METOJOM AN(PaKINH Ha KPYIJIOM OTBEPCTHH B IUIOCKOM OSKpaHe,
OpPUHUMAS, 9TO aMIUTUTYAa COCTABIIOMUX IO B OTBEPCTHH HMEET TaKylo Ke
3aBHCHMOCTh OT KOOPJMHAT OTBEPCTUA, KaK B CIydae BOJHOBOJIA KPYIJIOTO CEUCHIS,
a ¢a3zpr DMB MeHsIOTCS MO KBajapaTmyHOMYy 3akoHY [9]. Konmueckass pymopHas
AaHTEHHa 2 NMeeT JUaMeTp pacKpheiBa 15MM H JINMHY KOHHYECKONH YacTH 27MM.

KoHnueckass 4acTh aHTEHHBI COIPSIKEHA C OTPE3KOM IIPSIMOYTOJIBHOIO BOJIHOBOZA
cedeHneM 3.6x1.8MM n mMeer yroi packpeiBa 20=26°. COOTHOIIEHHS ANaMeTpa

BBIXOJHOTO pacKphlBa U IIOTHOII BHICOTHI KOHyca h K cpeaHeil UIMHe BOJHBI B
paboueM muamasoH (A=5mm) coctaBsiror D/A=3 n h/3=8. 13 >TuX COOTHOMIEHMIT
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CJIEIyeT, 4TO aOCOJIIOTHOE YCUJIEHME KOHYCHOI'O pymopa COCTaBJISET BEIUYUHY
nopsiaka 18ab. [1o reomerpuyecknm pazmepam ¢ nomolbio nakera nporpamm HESS

BBIIIOJTHEHO MOJICTUPOBAHUE M pPACUET JJIEKTPUUYECKUX MapaMeTpoB KOHUYECKOU
PYIOpPHOW aHTEHHBI B pabodeM [auama3oHe 4dYacToT. PacxokaeHue BeTUYUH
ANEKTPUUYECKUX MapaMeTpOB KOHYCHOM pYIMOPHON aHTEHHbI, PACCUMTAHHBIX 10
npuoOIKeHHBIM (popmynaM [9] U ¢ TTOMOIIBIO TAKeTa MPOrpaMM, HE TMPEBHIIIACT
Benn4uny =0,21b.

Jna  wmsroroBnenuss JIH  wWCrosnb30BaHbl  IUAJIEKTPUUECKUE  MATEPUAIBI
(m1acTUHBI) ¢ pa3IMUYHBIMM  3HAYEHUSIMH  CTAaTHYECKOM  JUAJIEKTPUUECKOM
MpoHUIIAEMOCTH: cTeKkio &£=4...10, cmroma £=4.5...8 u noymcrtupona £=2.2...2.8.

TOJII]_[I/IHa HCIIOJIb3YCMbBIX JHUIJICKTPUYCCKUX ITIJIACTUH L 4 BO BCCX JKCIICpUMCHTAX U

JUTSI BCEX MaTE€pUaIOB BHIOMpATIACh MUHUMAIBHOU JUIsI 0OECIIEYeHUST MUHUMATBLHOTO
3HAUYCHUs MOTEPh M Haxoawinach B auanasoHe 0.23...0.3mm. Majoe KOnm4ecTBO

pacTBOpa 3aJaHHOrO BellecTBa 4 MEXy IUIACTHHAMM 3 MPUBOAMUT K YBEIHYEHHUIO
CUJI IIOBEPXHOCTHOI'O HATSHKEHUSA >XUIKOCTU U B pE3ybTare YIAaeTcs IOIYy4YUThb
TOHKMU cJIoW pactBopa L; mopsaka 0,01-0.05»mv. TommmHa ciiosg pactBopa L;

3aBUCUT OT €ro (U3MYECKMX U XUMHUYECKHX CBOMCTB. CuHiBl MOBEPXHOCTHOIO
HaTSDKEHUS  YJAEp)KUBAIOT  JMAJIEKTPUYECKHME IUIACTUHBI B (DUKCHPOBAHHOM
[IOJIOXKCHUM W HE I03BOJIIIOT BBITEYb PAacTBOpPY. Mayoe 3HAaueHHE TOJIIMHBI CIIOS
pactBopa L, mo3Bosisier cHu3UTh notepu OMB npu ee mpoxoxaenun yepes JIH.

Hannast koHcTpykuuss JIH mo3BosisieT NpoOBOAWUTH UCCIENOBaHMUS C CaMbIMU
pa3HOOOpa3HBIMU  pPAacTBOpPaMU XHMHUYECKMX BELIECTB, a HE 3HAYUTEIIbHBIC
KOHCTPYKTUBHbIE HM3MeHeHus JIH 1no3BOsAIOT peryimpoBarh CBOMCTBA pacTBOpa
100aBJICHUEM MOPOIIKOOOPA3HBIX BEIIECTB.

Hetextop uzydeHust 4 (00ObEKT BO3ACHCTBUS) pacloiaraeTcs Ha paccTostHUU L,

ot miockoctu JIH 3. CrneunpuyHOCTBIO METOIUKH MPOBOJIMMBIX HCCIEAOBAHUN
ABIIIETCS TO, YTO OOBEKT BO3ACUCTBUA CaM CIY>KUT UHAUKATOPOM (OMOJOTHYECKUM
aetektopom) Hamnuusg OMU. B kauecTBe OMOIOrHUECKOTO JETEKTOpa-MHANKATOPA U
OJTHOBPEMEHHO O0BEKTa BO3JEHCTBUS MCIOJIb30BaHbl JAPOXIKEBBIE KYJIbTYPBI
(Saccharomyces cerevisiae) B auctwiiupoBaHHod Boae [10]. Ha cxeme
AKCIIEPUMEHTAJIbHOM yCTAaHOBKM puc.l.a, cTekisHHas mpoOupka oOo3HaYeHa
KOJIBIIOM 3€JICHOTO IIBETa, a caM OOBEKT BO3JEWUCTBHUS — CYCHEH3US JIPOKKEBBIX
KyJIbTyp, KpacHbiM KpyroMm. CepenuHa ypoBHA CYCHEH3UHM pacroJiarajics
nepneHAuKyJIspHo (GpoHTY pacnpocTtpaHeHuss OMB Ha onTudyeckodl  ocu
AKCIIEPUMEHTAJIbHON ycTaHOBKU. [Ipu mpoBeneHnH 3KCIIEPUMEHTOB PACCTOSIHUS Ly U

LI HU3MCHAJINCh, OAHAKO CyMMa OTHUX paCCTO}IHI/Iﬁ OCTaBaJlaCh IOCTOSIHHOM

BEJIMYHUHOM.
[IpuroroBieHHBIE CyCTICH3UN APOAOKEBBIX KyIbTyp (Saccharomyces cerevisiae)
B JIUCTWIIUPOBAHHOW BOJIE pa3ivBaIMCh MO 10MT B OJWHAKOBBIE MPOOHPKU
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o0bemMoM 25mm kaxnad. MccinenoBaHusi MPOBOJWINCH B TPEX MOBTOPHOCTAX, MpHU

HAJIMYUU JABYX KOHTPOJBHBIX 00Pa3I0B, Ha KOTOPBIE HE BIMUIA BHEUTHUM (PaKTOPOM,
a TIOJlyYeHHBbIE pe3yJbTaThl 00padaThIBaINCh CTaHAAPTHBIMU CTATUCTHUYECKUMHU
metonamu. KomnuectBo ycnoBubix eauaul (KYE) npundara B Ouonorum s
[I0JICYETa KOJUYECTBA >KUBBIX M MEPTBBIX KJIETOK, OINPEAEIIIEMBIX C IOMOIIBIO
kamepsl ['opsieBa — Toma, a oOmiee KOIMUYECTBO KIIETOK OIMpPENEsUId IMPU MOMOIIH
nencutometpa DEN-1 (eTekTopa MyTHOCTH CYCIICH3HUN).

IIpy mnpoBeneHUU HSKCIEPUMEHTOB HCIIOJIB30BAHBl Ppa3IM4YHbIE KOMOWHAIUU
AJIMEHTOB  aHTeHHOW cuctembl s ¢opmupoBanuss JIH — ompoOoBaHbl
TURJIEKTPUYECKUE MaTepHalibl, ONMCaHHbIE BbIlIe. KOIMYecTBO MIaCTUH U3MEHSIIOCH
OoT 2 110 5, B B3KCHEPUMEHTAX HCIOJb30BAHbI PACTBOPHI PA3IUYHBIX BEIIECTB:
nepekuch Bomopona — H,O, (35%), auctmuimpoBaHHas Bojga — H,O, TIIFOKO3BI

(10%). [IpuBOaSATCS SKCIIEPUMEHTANLHBIC JJaHHBIC, MTOJTY4YCeHHBIC TTpu Bapuanusax JIH
U U3MEHEHUU paccTossHuii L; u L,. DTU JaHHBIE CpPaBHUBAIOTCS C JaHHBIMH,

MOJIyYUeHHBIMH C HacaJkaMd W KoHTposneMm. Hacagku mpenctaBisioT co0oif
IF€PMETHYHBI KOHYC, M3TOTOBJIIEHHOI'O W3 IUIEKCHUIJaca, KOTOPBIA HAJEBajCs Ha
PYNOPHYIO AaHTEHHY, B KOTOphIM momemanock 0.05M1 pacTBopa, TO €CTh

3HAYUTENIbHO OO0JIbIIE, YEM KOJIMYECTBO PACTBOPA MEXKAY IUIACTUHAMM.
JKCIEPUMEHTATbHbIE PEe3yJIbTATHI.
DKCHEpUMEHTHI MPOBOJAMINCH IpU TeMmiepaTtype 20£1°C, BIaXHOCTH HE

npesblmaromer  60% ©W TOYHOCTM  ITO3UIMOHUPOBAHUSA  BCEX  DIIEMEHTOB
M3MEPUTEIBHON YCTaHOBKY £0, 53

Ha mnoaroroBuTenbHON CTaauM HCCIEIOBAHUM ONPEAEIUIACH 3aBUCHUMOCTH
M3MEHEHUs (YHKIMOHAJIBHOTO COCTOSHUSI JKMBBIX OPraHU3MOB OT BPEMEHH
Bo3zericTBus OMMU u onpenensinn HeoOX0IUMOE BpeMs BO3ACUCTBUS, IPH KOTOPOM
JNOCTUTAJIOCh KaK MAaKCHMAJIBHOE IMOJABJICHUE, TaK U MAKCHUMAJIBHOE YBEIUYECHUE
OMOJOrMYeCcKONM AaKTUBHOCTH Jpoxoked. Bpemena BO3IeHCTBUS —OIpenessuiuch
DKCIEPUMEHTAIBHBIM IIYTEM C MOCJIEAYIOIIMM YCPEIHEHUEM DKCIIEPUMEHTAIBHBIX
JTAHHBIX. ITOT BpeMEHHOM UHTEepBai cocTaBui 420 cekyH 1 (7 MUHYT).

Jnsg peasbHOM TIE€OMETPUM AHTEHHOW CHUCTEMBI U YCIOBUM DJKCIIEPUMEHTA
BBIITOJTHEHO MOJENHMPOBAHUE U pacyeT noiast OMB B m1ockocTu ee pacipoCTpaHEHUSI.
[Tonmy4yeHHble pe3ysbTaThl MOKa3ajid, YTO OOJbIIas YacTh MOLIHOCTH (IO YpPOBHIO
MOJIOBUHHOW MOIIHOCTH) M3y4aeMON KOHUYECKUM PYHOpPOM MJI PACCTOSIHUM [0
120MM OpOXOAUT 4Yepe3 IUIOCKOCTh pacnonoxenus JIH u B3aumonmencTByer c

PacTBOPOM 3a/IaHHOTO BEILIECTBA S5 MEXY MJIaCTUHAMU 6 puc.2.a.

Jlns MonenupoBaHus B3auMoiecTBus OMB ¢ pacTBOpoM 3aJJaHHOIO BEIIECTBA
— BHENTHEH MOJYJIAINH HKCIOJIh30BaHAa MPOCTas MOJCIb aHTEHHOW CHCTEMBl. JTa
MoOJieNb TipeAnoiaraer pacnonoxenue JIH Ha pacctosHuu 1MM OT amnepTypsl

KoHUYeckoro pymnopa. JIH coctout u3 nByX CTEKISIHHBIX TUIACTUH £=5.5 pa3mepamu
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15x15» 1 tommumHon L,=0.3xyM. Mexay 3TUMH IUIACTUHAMHU PACMOJIAraeTcs CIOU
JUACTUUIMPOBAHHOW BOJIBI CO cTaTU4YecKon €=81 tommuHon L;=0.01mm. Pe3ynbrarsl

MOJICIIUPOBAHUS TIPEICTaBIICHBI Ha puc.2.0. Kak BUIHO U3 PUCYHKAa CTPYKTypa OIS
OMB npu npoxoxaennn yepe3 JIH cymecTBeHHO U3MeHseTCs.

Boanpie pacTBOpBI CWIIBHO MOMIOMIAIOT U3JIyYCHUE MM JUAIla30Ha, T.€. C OAHON
CTOPOHBI PacTBOPA JOJKHO OBITH MaJiO, YTOOBI MTOJTHOCTHIO HE MOTJIOTUTH MOIITHOCTh
U3IIy4EHHUs], a C APYrod — T0CTATOYHO [l 3QPEKTUBHOrO BIUSHUA Ha U3inydeHue. B
NPEABAPUTEIIBHBIX JKCIIEPUMEHTAX MCIIOJIb30BalIM, KaK TOHKUW CJIOW pPacTBOpa
MEXIy JBYMS TIJIOCKUMH JUAJICKTPUUECKUMU IUIACTUHAMU, TaKk U Hacanaky. B Tal.1
MPUBEIECHBl YCPEAHEHHBIE PE3YJIbTATHI BO3ACUCTBUSA IIUPOKOIIOJIOCHOTO IIIyMOBOTO
OMMU MM amana3oHa JJIMH BOJIH MIPY BapUaILUsAX 3JIEMEHTOB aHTEHHOM cuctemsl: JIH
M HaCaJKH, 3aM0JHEHHOW MEPEKUCHhI0 BoAopoaa (35%) sl yTHETEHHE JPOKKEBBIX

KyJibTyp. Ommnbka u3MepeHuil B SKCIIEpUMEHTax cocTaBisiia 20%.

Tab. 1.
Pe3yabTarsl BO3AeHCTBUA HIHPOKONOJIOCHOr0 miymoBoro MU MM auana3zona
JAJIMH BOJIH IIPY BAapUALMAX 3J1€MEHTOB AaHTEHHOM CUCTEMbI

T HACATKI KonuyecTBo KJIETOK
! KuBbIx MepTBbIX
KoHTpOIIb 340x10° 40x10°
JIH ¢ H,0, 120103 300x10°
Hacanka ¢ H,O, 260%103 120x103
JIH ¢ H,O0 160%x103 80x10°

Aemopckasa pazpabomka

W3 naHHBIX, MPUBEACHHBIX B Ta0.l ciemyer, 94To B KaXKIAOM OMBITE KOJIUIECTBO
’KUBBIX U MEPTBBIX KJIETOK pa3inyHoe. MakCHUMaabHOE KOJTUYECTBO MEPTBBIX KIETOK
HaOo1aeTCsl TpU Ucmoyib3oBaHuu JIH ¢ MUANIEKTpUYECKUMU TUTACTUHAMH, MEXKTY
KOTOpbIMU Haxoauiicsi pactBop H,0,. Oddekra mnogaBneHuss OUOIOTHYECKOM

aKTUBHOCTH JPOXOKEH HE HAOMI0maeTcs, €ClIM MEXIy IUIACTUHHAMH TTIOMECTUTh
TACTUJUIMPOBAHHYIO BOJTY.

B cepuu axcriepumMeHTOB onpeaessuiock Bo3aeicTeus DM Ha Guosorndeckue
00OBEKTHl B 3aBUCHMOCTH OT paccTosiHusl L; Mexay amneptypoi pymopa u JIH ¢

oobexkToM (L,=13mmMm). Kak oTmeuanoch Beimie, pacctosHue wmexay [ u
JETEKTOPOM OCTaBajOCh MOCTOSSHHBIM M cocTaBisuio L, +L,=103mm.  Otcuer

pacCTOsSTHUM BO BCEX OKCIIEPUMEHTAaX BeMuW corjacHo pwuc.l.a. HccinenoBaHus
npoBogwinck ¢ JIH, cocrosmeil U3 JIByX IUIOCKMX AUAJIEKTPUYECKUX IIJIACTHH,
MEXIy KOTOphIMM Haxomwics cinod H,0O,. HcTouyHHMK wu3TydeHHs] U OOBEKT

pacmojarajiuch COOCHO, Tak 4YTOObl 001acTh C(OKYCHPOBAHHOTO U3ITYUYCHHS
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pacrnoJsiarajiach IO CEpelIrHEe MNPOOUPKU C OOBEKTOM uccienoBaHuil. OTNbITHI
MOKa3aJii, YTO KOJIMYECTBO MEPTBBIX KJIETOK ILJIABHO YBEIUYUBAIOCH C PACCTOSTHUEM

U JOCTUTaJI0 MaKCHUMyMa 680-10° xetok Ha 1M Ipenapara Ha pPacCTOSIHUU
L,;=63MM OT IJIOCKOCTH anepTypbl KoHu4Yeckoro pymnopa no JIH. Otmernm, yto 3Ta

BeJIMYMHA B J[Ba pa3a OoJblle, 4eM B KOHTpoJje. B Toxke BpeMs KOJMYECTBO JKUBBIX
KJIETOK TMPAKTHYECKH HE HW3MEHSJIOCh C PAaCcCTOSHHEM, OCTaBasCh Ha YPOBHE
(80...120)-10° knerox Ha 1M7 npenapara (KOJHYECTBO )KHBBIX KIETOK B KOHTPOJIE

COCTaBUJIO BeIMYHUHY 120- 10° KIIeToK Ha 1nm).

E Field[V_per_n

30 (mm)

Puc.2. MoaenupoBaHnue aHTeHHOM cucTteMbl: a) MU B 00J1aCTH ITIABHOTO
JienecTKa JuarpaMMbl HANPaBJeHHOCTH KOHMYecKoro pynopa; 0) JIH,

PACHOJI0KEHHAS HA PACCTOSTHUN 1MM OT anepTypbl KOHMYECKOro pynopa.
Asmopckas pazpabomxa

BinsiHue mumpoKonoJIOCHOrO IIYMOBOTO M3Iy4YeHHs, npoxoasiiero yepes JIH,
3anojgHeHHyo H,O,, IpUBOJIUT K TOMY, YTO KOJIMYECTBO JKUBBIX KIIETOK, B IIpeienax

OIINOKHU HBMCpCHHﬁ, MPaKTUICCKKU HC MCHACTCIA, HO BCCrJa MCHBLIIC HMX YPOBHS B
KOHTPOJbHOM J3KCIICPUMCHTC. KomnyecTBo MCPTBBIX KIJICTOK Ha MPOTAXKCHUU

DKCIIEPUMEHTA MOHOTOHHO YBE€IWYUBACTCA O BEJIMYHUHBI 360-10° Kkietok Ha 1M1
npemnapara Ha pacCToIHAU L =60nm.
Hapsny ¢ H,0,, xoTtopas yraeraer (yHKIUOHAIbHbIE BO3MOKHOCTH

OMON0rNuecKuXx OOBEKTOB, B MCCIECJOBAHMIX HCIOJB30BAJINCH BEIIECTBA, KOTOPHIC
CTUMYJIMPOBAIH YBETUUYCHUE (PYHKIIMOHAIBHBIX BO3MOXKHOCTEN JIpoxokei. M3BecTHO
[10], uTO ApOXOKEBBIE KYJIBTYPbI Pa3BUBAOTCS JIYUIlIE NPYU HATUYHUH B MUTATEIBHON
cpene TIOKO3bl 10% xoHmeHTpanuu. Criemyromas cepus SKCIEPUMEHTOB ObLia

HarpaBlieHa Ha WCCIICIOBAHUS MO aKTUBAIMU JPOXOKEBBIX KYJIBTYP B TaKOH cpeje.
Hccnenyembie o0pasiibl apoxoxkeit oomydanucs OMB, npoxoasium yepes JIH ¢ 10%

pacTtBopoM Tiok03bl. JIH Haxoaunack Ha UKCUPOBAHHOM paccTOSTHUM L,=13MM OT

OpoOMPKH C KYJBTYPOIO HAPOXKEH, a paccrosHue L, u3MeHsoch. PaccrosiHue
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Mexay ' u neTrekropom ocCTaBanoCh MOCTOSIHHBIM M COCTaBisAno L;+L,=103mm.

9KCHepI/IMeHTaJIBHBIe JaHHBIC ITOKA3bIBAIOT, YTO KOJIMYCCTBO KMBBIX KJICTOK IIJIABHO
YBCIMIHUBACTCA C PACCTOAHHCM: HaA PACCTOAHUN 70MM  IOCTUTACTCA MaKCUMYM

KOJIMYECTBA JKMBBIX KJIETOK, COCTABIsIOmmi 440-10° Ha 1M1 npenapara; Cnenyet

OTMETUTH OJHOBPEMEHHOE IUIABHOE YMEHBIIEHUE KOJUYECTBO MEPTBBIX KIIETOK,
KOTOpPO€ Ha pacCTOAHUU 70MM, TOCTUTA€T MUHUMAJIBHOTO 3HaueHus 40-1 0°.

PesynbraTel MOIENMpPOBaHUsS U IPOBEACHHBIX OIBITOB ITOKA3BIBAIOT, YTO JIBE
IJIOCKUE JUAIEKTPUYECKUE IIIACTUHBI, MEXKIY KOTOPBIMUA HAaXOJIUTCS CIOM pacTBOpa,
obnanator cBoiictBamu JIH, B ToM umcne ¢oxycupyromumu. [IpoBenennsie cepun
OIBITOB IIOKA3aJId, YTO MATEPHUAII, U3 KOTOPOTO M3TOTOBISIUCH ILIACTHUHBI, CTEKIIO,
CJII0JIa, TOJIMCTUPOJ, ciIabo BIMSIOT Ha Qokycupyromue coictBa JIH. Tommmna
IJJACTHH, COTJIACHO SKCIEPUMEHTAIBHBIM JAHHBIM, TAKKE MPAKTUYECKU HE U3MEHSET
¢dbokycupoBky JIH. Pasmepsl miaacTUH JOCTATOYHO MaJibl, U OCHOBHOM BKJaja B
M3MeHeHue (POKYCHPOBKM JIAlOT JBa IJIOCKUX JABOMHBIX ci0s kujakoctu. [lo 3ot
NpUYMHE ObUIM MPOBEAEHBI ONBITHI C OOJBIIMM KOJIMYECTBOM IIJIOCKUX JIBOMHBIX
CJIO€B.

Cnenyromas cepusi onslToB mnpoBoawiack ¢ JIH, koropas copepxkana tpu
IJIOCKUX JUDJIEKTPUYECKHUX TUIACTUH, MEXAY KOTOPBIMH Haxoawics pactsop H,Os.

JIH nomemanach HENOCPEICTBEHHO 3a IUIOCKOCTBhIO alepTypbl KOHUYECKOU
pynopHoit anteHHsl (L;=0), a OMOJIOrM4ecKuil JETEKTOp MepeMeIaics OT MIOCKOCTH

pacnonoxenust JIH (L,=var). Ha puc.3 noka3anbl pe3yiabTaThl 3TUX 3KCIIEPUMEHTOB

— 3aBucuMoctd KYE B KyOnMuyeckoM CaHTMMETpE KOJMYECTBA KUBBIX U MEPTBBIX
KJIETOK OT paccrostHust L,. U3 rpadguka BUIHO, YTO KOJMYECTBO KHUBBIX KJIIETOK

YMEHBILIAETCSl C YBEJIMYEHHEeM paccTosHusa L,. Ha rpaduxax naOmromaroTcst aBa
JOKAJIbHBIX MHUHMMyMa Ha paccTosHusaX 60mMm u L,=110mm. IlepBblii MUHUMYM,

PACIIOJIOKEHHBIM Ha paccTOSTHUM 60MM, XapakTepu3yeTcsi HAMMEHBIINM 3HA4EHUEM
KVYE nopsnka 0.26-10°, ex’ut HambobIIECH KPYTU3HOU 3KCIIEPUMEHTAIbHOU KPUBOU
B €r0 OKPECTHOCTH. BTOpOoil MHHMMYM, paCHOJIOKEHHBIA Ha paccTosSHUU 110mMwu,
cabo BEIpaxkeH, M npupamenne BenmunHel KYE cocraBnser 0,05-10°ca’®. Jlns

JaHHBIX YCJ'IOBI/Iﬁ OKCIICpUMCHTa U sron JIH KPHUBLBIC OJIsI KOJHMYCCTBA JKHUBBIX M
MCPTBBIX KIJICTOK HMCIOT IIPAKTHYCCKH 3CPKAJIbHBLIC 3aBHCHUMOCTH OTHOCHUTCIBHO

MpSIMOM  COOTBETCTBYIOLIEH 3HadueHHsIM KYE 0.4-10°, eaf’. KpuBass konnuectBa

MEpPTBBIX KJIETOK YBEIMYMUBACTCA, MMESI MAKCUMyMbl Ha TE€X € PaCCTOSHUSX.
[Ipupamenus 3Hauenuii KYE a5 KpuBbIX MEPTBBIX U JKHUBBIX KJIETOK PaBHBI IO
3HAYEHUIO, HO TPOTUBOIIOIOKHBIN 3HAK.
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Puc. 3. 3aBHCHMOCTH KOJINYeCTBA KABBIX H MePTBBIX KJIeTOK NpH L,=var 11
JIH, Bri1I09uaromeii TpH JHAJIeKTPHYECKHe IVIACTHHBI co ci10eM H, O, Mexay

HEMH. O003HaUeHHsI: A — KOJTHYECTBO KHBBIX KJIETOK; ® — KOJTHYECTBO
MepTBbIX Ki1eTok; KVE x-10%, cv3.

Aemopckasa pazpabomka
Ha puc.4 npuBeaeHpl 3aBHCUMOCTH KOJIYECTBA JKHBBIX 1 MEPTBBIX KIETOK B
KVE B KyOn4eckoM CaHTHMETpe OT paccTosHUA L, — oT BBIXOAHOII Iockoctu JIH

no nerekropa. B atoil cepunm skcnepumeHToB JIH comepikama AT IIIIOCKUX
OUBIIEKTPUYECKNX IUIACTUH, MEXIy KOTOpPBIMH Haxommwiochk Tpu ciuoi H,0,. U3

rpa(l)HKa BHJHO, YTO KOJIMYECTBO JKUBBIX KIICTOK HMCIOT JBa THUIIA 3KCTPEMYMOB
IIOBTOPAOINUECA YCPE3 PABHBIC ITPOMEKYTKH 40xv. JlokanbHEIE MAaKCHUMYMEI B

SKCIEPUMEHTAIIBHBIX KPUBBIX HAOIIONAOTCA HA pacCTOAHIAX 40nny, 80xma 1 1206

¥
1
%
¥
[ 4

¢

|

Puc. 4. 3aBHCHMOCTH KOJIHYECTBA JKHBLIX H MePTBBIX KJIeTOK npHu L,=var. JIH

COICPKHUT NATH THIJICKTPHYECCKHE IIVIACTHHBI C paCTBOPOM H2 02 MEKAY HUMH.

O0o3HaYeHHS: A — KOJTHYECTBO KHBBIX KJIETOK; ® — KOJIHYeCTBO MEPTBBIX
KJIeTOK; B — KOJIHYeCTBO KHBBIX KJIETOK KOHTPOJIb; 4 — KOJIHYEeCTBO MEPTBBIX

KJIeTOK (koHTpoJb); KVE x1 0°, ot

Aemopckas pazpabomxa
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Ha rpaduxe HabmrogaroTCs ABa TUIIa MUHUMYMOB: TIepBble — HaOJIIOaeMble Ha
paccrosHusax 30mmy, 50w, 70mM, 90vy u 110Mm (TIepuUoJ TOBTOPEHUS TOPSIKA

20MM),  KOTOpbIE — XapakTepu3yloTcs  HauMeHbliuMu — 3HadeHusiMu  KVYE

3

nopm1<aﬂ,4-1ﬂ3, CM™; BTOPbIE MUHHUMYMBbI — PACIIOJIOKEHHBIE HA PACCTOSAHUAX 60MM

u 100MM, OTIMYAIOTCA OT IIEPBBIX MHUHHUMYMOB IIE€PUOJOM IMOBTOPEHHUS IOPSIKA

40vm u OonpmuMm 3HaueHueM KVYE mnopsiaka G,45-1G3 ey, CreyeT OTMETHTh

OOJIBIIYI0 KPYTH3HY U MEPUOJUYHOCTh AKCIIEPUMEHTAIbHBIX KPUBBIX JJISi JTAHHOU
JIH no cpaBHenuto ¢ npenpaynieii JIH u kpuBbIMH, NpeaCTaBIEHHBIMU Ha puc.4, U

CHIDKGHHe mpupamienus 3Hadennii KYE Ha 0,05-10°, ov®. K ocobGeHHOCTAM

MOJIYYEHHBIX OKCIIEPUMEHTAIBHBIX JAHHBIX CIIEAYET OTHECTH IPAKTHYECKHU
3€pKaJIbHbIE 3aBUCUMOCTHA KOJMYECTBA JKUBBIX M MEPTBBIX KIETOK OT ITOJIOKECHUSA
JIH. Koin4ecTBO MEpPTBBIX KJIETOK MMEIOT MAKCUMyMbl MU MHUHMMYMBI Ha TEX K€
pPacCTOSHMAX, U C TEMU K€ 3HAYCHUSMH TepuoAMYHOCTH. Hamuuue OonplIux u
MaJIbIX SKCTPEMYMOB U UX IOJIOKEHUE Ha TpapuKax KOJUYECTB )KUBBIX U MEPTBBIX
KJIIETOK CBHUJIETEJILCTBYET O HAJIMYUM ITPOCTPAHCTBEHHBIX T'APMOHUK: OCHOBHOM H
nepBoi, 00pa30BaHHBIX 3a CYET CBOMCTB mepumoauueckoi JIH kak 3amemssrorieit
CHCTEMEBI.

Ha puc. 5. nokazansl 3aBucumoct KYE B kyOnueckoMm caHTUMETpE KOIMYeCTBa
KUBBIX U1 MEPTBBIX KJIETOK OT BbIx0HOM miockoctu JIH no nerekropa (L,=var). JIH

colepXaja TpU IUIOCKME JUAIEKTPUUECKUE IUIACTHHBI, MEXAY KOTOPBIMH
HaxXOAWINCH ABa cios pactBopa H,O,. B aTton cepun sxkcnepumenToB cBoiictea JIH

U3MEHEHbI — B JIBOMHBIE ciou H, O, no0aBieHbl MpoBOAsIINe OPOH30BbIE MBUTMHKH,

YTO MPUBOJMT K M3MeHeHuro ¢Gokycupyromux cpoiictBa JIH. Pasmep OpoH30BBIX
MBUTMHOK He mpeBbimaeT 0,05y (He Oonee 0,011). DKcnepuMeHTANIbHBIC JAaHHBIC

I KOJIMYECTBA KWBBIX M MEPTBBIX KIETOK IIPU HCIMOJb30BaHWMU JaHHoW JIH
npencraBieHbl Ha puc.S. Kak u B npenpiayliei cepun 3KCIepUMEHTOB HaOI0qaeTcs
3epKaJIbHAsA 3aBUCUMOCTD KOJIMYECTBA KUBBIX U MEPTBBIX KJIETOK OT noJioxkeHus JIH.
N3 3aBHCMMOCTH KOJIMYECTBA KUBBIX KJIETOK, IPUBEACHHOW HA PHUC.5, BUIAHO, YTO
aMIUIUTya JIOKAJIbHBIX J3KCTPEMYMOB B JMANA30HE W3MEHECHUS PACCTOSIHUU
L,=5...80MM cTana MeHblle, BEpIIMHA 3aBUCHUMOCTU CTajla IJIOCKOW Ha OOJbIIeM

MHTEpBAJE pPacCTOSHUN mopsaka 20MM, M MX MPOCTPAHCTBEHHAS MPOTSKEHHOCTb

cTajia 00JbIlIe, TO €CTh 100aBJICHUE NPOBOAAIIUX MUKPOYACTUYEK CBUAECTEILCTBYET
O CWIBHOM paccesHue Inajawpoimero Ha aerekrop OMU. Cineayer oTMeTUTh, 4TO B
JMAIla30HE WM3MEHEHUs pPacCTOSsHMM OT SmM 1po 80MM, I JaHHOW cepuu

AKCIIEPUMEHTOB HE HAOJIOJAETCA MEPUOJUYHOCTh KPUBBIX JIJISi KUBBIX U MEPTBBIX
KJIETOK 3a cyeT cBOMCTB ATtou JIH.

ISSN 2567-5273 15 www.moderntechno.de



Modern engineering and innovative technologies Issue 11 / Part 3@

b

»

*
Puc. S. 3aBucumocts KYE KHBBIX H MepTBBIX Kj1eTOK npH L,=var. IH

COeP’KUT TPH AHYJIeKTPHYEeCKHe INIaCTHHBI ¢ pacTBopoM H, O, coaepkamum

6pOH3OBym nbL1b. O003HAYEHHSA: A — KOJITHYECTBO JKHBBIX RJIIE€TOK;
@ — KOJIHYE€CTBO MEPTBBIX KJIETOK; B — KOJIHYECTBO JKHBBIX KJIETOK KOHTPOJIb,

4 — KOJIN4eCTBO MePTBBIX KJIeTOK (KoHTpo./Ib); KYE x106 B cM3.
Aemopckas pazpadbomka

O6cyxaeHne pe3y1bTaTOB

HanGonee nHTepecHbIe BOMPOCH, BO3HUKINNE BO BPeMs BEIIOIHEHNSA pabOTHL,
3TO BONIPOCHI, CBA3aHHBIE ¢ Moxyanueii DMU 3agaHHBIM PacTBOPOM U IPUUNHEI
II3MEHEHNUS BO3JEIICTBIA Ha OMOIOTHYEeCKIe 00BEKThHl. PacCMOTpIM Ka)kKIbIil 13 HUX.

B3anmoseiicTBie IMHPOKOIMONIOCHOr0 ImmyMoBoro m3nydeHns c¢ JIH moxkHO
MOJIETIIPOBaTh HAOOpPOM OCHIJIIATOPOB, HAXOMANMXCA B IIOJIE€ IIIYMOBOTO
(TermmoBoro) m3mydeHns. lllymoBoe m3IydeHHe XapaKTepu3yeTcs aMIUIHTYAaMI,
dazamMu 1 MOAPU3ANISIME HampsDKeHHOCTel moms DMU, KoTopele co BpeMeHeM
MEHAITCA CIy4ailHBIM o0pa3oM. CpeaHne mapaMeTphl M3TyUeHHsS MOCTOSHHBI BO
BpEMEHHI H HE M3MEHAITCS B MpocTpaHCTBe. CHeKTpaiabHas IUIOTHOCTh SHEPIHH
TaKOTO CTAIOHAPHOTO CIIyYaifHOTO IMOJIA B €IUHUIE 00heMa paBHa:

p (@)= — [~ exp(iwt)(E(®E(t +D))dr.

(2m)2

rie {E (t)f-f (t + 7)) — aBTOKOPpEIATOp HANPSHKEHHOCTH HIEKTPUYECKOro IO,

KOTOpBIIl UL CTAllHOHAPHOTO IIOJS HE 3aBHCHT OT BPEMEHH /, YIJIOBHIE CKOOKH
0003HAYAIOT YCPEIHEHHE 110 COCTOSHIIO moys [11].

JIH, B npocTeiimeM ciydae, IpeIcTaBIsieT co00il TpU CBA3aHHBIX OCLIILIATOPA,
IBa KpallHNX, U3 KOTOPHIX OAMHAKOBHIE. 1[0 yCIIOBHSAM SKCIIEPIMEHTOB CpEIHSAA
JuinHa BOIHBI ODMMU, MHOro Oolblne pa3MepoB OCIILULIATOpPOB. TakmMm oOpazowm,
BBIINIOJIHAETCS  yCIOBHE IIPHUMEHHMOCTH JHUIONBHOro npudmbkeHnsd. Kpalinue
OCLIJUIATOPHE! XapaKTepU3YIOTCsA NOTepsMH (TaHT'€HCOM yITa IOTeph), KOTOPHII Ha
ZBa TOps/KAa MEHBIIE, 4YeM II0TepH OCHUUIATOPA, MOJEIHPYIOMIEro 3aJaHHBII
pactBop. JlmaneKkTpuueckne IMIAacTHHBI CABHTalT (a3sl mpoxomamero OMU, t.e.
BO3HHKAET 3aJiepKKa B JTHX CIOSX, HO €€ BeINYNHA 3HAYNTEIbHO MEHBIIE IIO
CPaBHEHHIO C 3aJIepKKOIl BBI3BaHHBIN IpoxoxaeHneM SDMMU dgepe3 cioil pacTBopa.
Avimtyna OMM ymeHbIIaeTcs ¢ OJHOBPEMEHHBIM H3MEHEHHEM I1apaMeTpOB
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MOJYJISILUU B CBA3U ¢ B3aumojenctesuem OMMU ¢ pactBopom. B xauecTse npumepa Ha
puc.6. mpuBEAEH pe3yabTaT MOAEIUpOoBaHUs mpoxoxaeHus OMMU wyepe3 JIH,
COCTOSIIYI0 M3 JABYX CTEKJISHHBIX IUIACTMH CO CJOEM JIMCTHUUIMPOBAHHOW BOJIBI
Mexay HuMu. [lorepu B pactBope JIH co3maroT AONOIHUTENBHOE TEIIOBOE
U3JIy4YEHHE XapaKTEPHOE HMMEHHO Uil JaHHOIO pacTBOpa, 4YTO CIEAyeT W3
(GIyKTyallMOHHO-IMCCUNIATUBHOW  TEOPEMBbI, YCTaHABJIMBAIOIIEH CBS3b MEXKIY
CHEKTPOM (PIIyKTyaluu GU3NYECKUX BEJIMUMH B PABHOBECHOMN TUCCUMATUBHOMN cpenie
M TlapaMeTpaMH, XapakKTepU3yIOIIMMH €€ pEakUUI0 Ha BHEIIHEE BO3JICUCTBUE
(uactHbIl ciywyail Teopema HaiikBucra) [12]. B cnyuae, korga 3TO HU3JIy4eHHE
cousMepumo ¢ npoxonsammm OMU, pesynpTHpyroliee H3Iy4eHUE CTAaHOBUTCS
MOAYJIUPOBAHHBIM  (KaKUM-TMOO BHAOM), YTO TMPUBOAUT K PaTUKAIBHOMY
M3MEHEHUIO BIMSAHUS HA 00JIy4aeMblii OMOIOrH4ecKuil 0OBEKT.

B skcnepuMeHTax pacCMOTPEHBI BAPHUAHTBI MOCTPOEHUS AHTEHHOW CHUCTEMBI,
KaK COCTAaBJIIIOLIEN 3KCIEPUMEHTAJIbHOW YCTAaHOBKHM, MpU yciaoBuu, korga JIH
pacriojaracTcs Wiad HENOCPEACTBEHHO 3a amnepTypod pylopa, WIM Ha KaKOM-TO
PACCTOSIHUM OT HEro M OOJy4aeMbIM OOBEKTOM (JIETEKTOpOM). YUWTHIBas, YTO
pasmMepsl HEOAHOPOAHOCTH Majlbl 110 CPAaBHEHUIO C JUIMHOW BOJIHBI, MOXKHO
paccMaTpuBaTh TOJIBKO IapakCUalbHOE MNPUOJIKEHHUE MPOLECCOB OTPAXKEHUS U
MPEJIOMJICHUST HAa UWIMHAPUYECKOW NOBEPXHOCTHU. 3 TeomMeTpuyeckod ONTHUKU
U3BECTHO, YTO B 33aBUCUMOCTH OT MOJOXEHHS HCTOYHMKa OMMU, usMeHsrorcs
MPEJIOMJIEHHBI W OTPaKEHHBI BOJIHOBbIE (POHTHI Ha  LMJIMHIPUYECKUX
noBepxHOCTAX. [IpenomneHHbld BOJTHOBOM (POHT MOXKET (POKYCHPOBATHCS BHYTPH
HAJIMHIPUYECKOW TOBEPXHOCTH, IPOXOAUTH YEPE3 HEE MAPAIIIETBHO OCH U3IIy4YaTelb
— OOBEKT, WM PACXOJUThCS W3 TakoW MoBepxHOCTU [6]. CiemgoBaTeabHO, BpeMs
B3aMMOJICUCTBUS MOAYJIMPOBAHHOIO HM3IIYYEHUs CO CPENOH, B KOTOPOW HAaXOAATCS
Ouonormueckue  OOBEKTHI, OyIeT  pa3au4arbCsa, MOdTOMYy  <«A]QexTuBHas
KOHIEHTpALUs» IEHCTBYIOIIETO BEIECTBA OyA€T MEHATHCS, TO €CTh PErYJIMPOBATHCS.

Pacyuer OMB B miockocTtu pacnpoCTpaHEHUs: U 00JIaCTH TJIABHOTO JIEHECTKa
JUarpaMMbl HalpaBICHHOCTH KOHWYECKOTO PYIOpPa BBIIOJHEHBl U PEAJIBHBIX
reOMETPUUYECKUX Pa3MEpPOB OOBEKTOB M MX PACIIOJIOKEHMS, MIPEICTABICHBI HA PUC.6
yKa3bpIBaloT Ha chepuuHocTh ppoHTta DOMU. [losTOMy pe3ynbrarhl, IpUBEICHHBIE B
pabote [12], oTHOCsImMECS K TUIOCKOM BOJIHE, ITa/Ial0IIel Ha ABYXCIIONHBIA HUIUHID,
HE OTPakaloT peaJIbHyI0 KapTHUHY B3aumozeiicTBus OMB ¢ nogoOHbIM LUIUHAPOM.
Ha puc.6 mpuBeneHo pacnpeaenenue noiast OMUW B JIBYXCIOWHOM IMJIMHIpE.
CrexstHHAsT TUAJICKTPUYECKasi CTCHKA 00pa3yeT HapyKHBIM CJIOW IMIMHAPA, BTOPOM
cioil muiuHApa oOpa3oBaH Boxoil. Bumno, uto cdepuueckas BoiHA, MPOXOAS U
OTpaXasiCh OT CTEHOK ULWJIHMHIpA, CO3JaeT BHYTPH HET0 HHTEPPEPEHLUUOHHYIO
KapTHUHY, KOTOpas CHJIbHO 3aBUCHUT OT (a3bl majaromieid BoiHbL llpu n3meHeHHH
¢dazer OMB HalOmonaeTcss 3HAUMTENBHOE HW3MEHEHHE CTPYKTYpPhl MOJS U €ro
HanpspKeHHOCTH. ClleyeT OTMETUTh KAaK IOKAa3bIBAKOT PE3yJIbTAaThl MOJIEIUPOBAHMS,
YTO BEIWYMHA HANPSHKEHHOCTH IOJIsI  BHYTPU  JIBYXCJIOMHOIO  IIWJIMHJpA,
HaxoJdIerocs Ha pacctosHuu 40...70MM OT anepTypbl U3Iy4aTelsisl, MOXKET OBbITh

TakKas ke, Kak U BOJIM3HU anepTyphl.
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Puc.6. MU B ceueHUM ABYXCI0HHOT0 AMIJIEKTPUIECKOT0 IIUIHHAPA,

3aM0JTHEHHOT'0 BOJIOM.
Aemopckas pazpabomxa

BriBoabI
1. IlpennmoxkeHa ¥ SKCIEPUMEHTAIIBHO HCCIENOBAaHA AaHTEHHas CHUCTeMa
MHWJUIMMETPOBOTO JWana3oHa JIMH BOJH (}\Tp_ﬁw) COCTOSAIAsT W3 PYNOPHOU

AHTEHHbl U JIOKAIHHOW HEOJAHOPOJAHOCTH, JJIsl AUCTAHIUOHHOTO (HEMHBA3WBHOTO)
BO3JICUCTBUS Ha Owonormyeckue oObeKkThl. Pa3paborana Meroamka IS
JTUCTAHITMOHHOTO BO3JICUCTBUS HAa OWOJIOTHYECKHE OOBEKTHI B MILTUMETPOBOM
JMana3oHe MO3BOJISIONIAs YIPABIATH/PETYIMPOBATh PE3yJIbTaT BO3ACUCTBUS MyTEM
W3MEHECHUSI T€OMETPUU HKCIIEPUMEHTAIBHOM YCTAHOBKM WJIM CBOMCTB JIOKAIBHOU
HeogHoponHocTu. [lokazaHo, uyto st 3(QQPeKTUBHOro  BO3ACUCTBUS  Ha
Ononoruyeckue OOBEKTHl JIOCTATOYHO YpOBHsS mymoBoro OMMW mm nuamnaszona
nopsizika 2516/ Ty.

2. I3MeHeHne MPOCTPAHCTBEHHOIO IIOJIOKEHUSI y3J1a AHTEHHOM CHCTEMBI —
JOKAJIbBHOW HEOAHOPOJHOCTH, MPH IOCTOSSHHOM ypoBHe OMMUM mnpuBogsaT K
W3MEHEHUIO CBOWCTBA WBIYYCHHS — €ro (OKycHpOBKEe, W B pE3yIbTare K
3HaunTenpHOMY (0T 2 1o 7 pa3) uzMeHeHH0 KYE XuBBIX M MEPTBBIX KJIETOK B
3aBUCUMOCTH OT CBOMCTB pPacTBOpa, IOMEMIEHHOTO MEXIy IiacTuHaMu. Jliis
W3TOTOBJIEHUS] JIOKAJbHOW HEOJHOPOJHOCTH MCIIOJb30BAHBI  JIUAJIEKTPUUECKUE
MAaTEPUAJIbl C PA3JIUYHBIMU 3HAYEHUSIMU JUAJIEKTPUYECKON MTPOHULIAEMOCTH: CTEKIIO
e=4...10, cmopa £=4.5...8 u nosmctuposn £=2.2...2.8. [lokazaHo, 4TO CBOWCTBa

MarepuasioB JIH He 3HAaYMTENpbHO HM3MEHSIOT MNapaMeTpel mymoBoro OMU mm
IMana3oHa, TO €CTh MPAaKTUYECKU He BIUSIOT Ha OHOJOTMYECKHE OOBEKTHI IO
CPaBHEHMIO C W3MEHEHHEM €€ IPOCTPAHCTBEHHOrO mMoJiokeHud. JlokanmpHas
HEOJHOPOJIHOCTh, COCTOSIIAS M3 HECKOJBKUX MEPHOINYECKUX CTPYKTYp, HMEET
CBOMCTBA 3aMeJISIOIEN CUCTEMBI.

3. DKCIEpUMEHTAIBHO TTOKA3aHO, YTO AHTEHHAs CHUCTEMa, KOTOpas COAEPKUT
MHOTOCJIOWHYIO JIOKQJIbHYI0 HEOJAHOPOAHOCTh M3MEHsieT cBoWctBa OMU  —
MOAYJUPYET €ro, 4TO MPUBOJUT K BIUSHUIO HA 00JTydaeMblid OMOJIOTHIECKUN OOBEKT
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(merekTop) M OpPOSBISAETCS B IMPOCTPAHCTBEHHOM  MEPUOJUYHOCTH U
MIPOCTPAHCTBEHHBIX TAPMOHHKAX.

4. CrieKTpajbHbIe CBOKWCTBA pacTBopa, IIOMEILIEHHOTO MEXKIY
OUAJIEKTPUYECKUMHU  IJJaCTUHAMHU  JIOKAJbHOM  HEOJHOPOJHOCTH,  TOJILIUHOM
0,01-0,05», MEPEHOCUTCS IEKTPOMArHUTHBIM H3JIy4YEHHUEM TOJBKO IIPHU YCIIOBUH,

KOT/Ia YPOBEHBb TEIUIOBOTO W3JIYYCHHsI pacTBOpa OOJBINE WM OJHOTO TOPSIKA, IO
CPaBHEHUIO C UCIOJIb3YEMbIM (ITOJCBEYMBAIOIIMM) U3ITyUECHHUEM.
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Abstract. A measurement system in Smm frequency wave band was developed to remotely
influence singular-cell biological objects in liquid environment. The distinctive feature of the
measurement system is the antenna system, which consists of horn antenna, and local
inhomogeneity that influences the biological objects in a specified manner. Electromagnetic
radiation caries characteristics of a chemical substance of a local inhomogeneity while passing
through it, and influences biological objects. Antenna system forms outside modulation and
focusing of the noise oscillation field of the wideband noise oscillator with noise’s spectral density
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not more than 23dB/xT}. Yeast culture (Saccharomyces cerevisiae) in distilled water were used as a

biological indicator-detector. A general possibility of both good and bad resulting influence on
biological objects by changing antenna system’s properties as well as the possibility of regulation
of the influence results by changing geometry of the experimental setup were shown experimentally.
Materials from which the plates of local inhomogeneity were made had a little impact on system’s
properties. The obtained experimental results allow considering the proposed antenna setup as a
slowing down system with main and the first dimensional harmonicas. The variants of the antenna
system’s configuration with the number of dielectric plates from two to five and different chemical
solutions are researched.

Key words: millimeter range, antenna system, local inhomogeneity, slowing down system,
dimensional harmonicas, biological objects.

Cratpsa otipasiena: 09.03.2020 r.
© IlaBmouenko A. B.
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METHODS OF REDUCING THE TEMPERATURE DEPENDENCE OF

VOLTAGE REFERENCES OF INTEGRATED CIRCUITS
METO/IM 3HUKEHHSI TEMIIEPATYPHOI 3AJIEXKHOCTI JUKEPEJI OITPOPHOI
HAIIPYT'U IHTET'PAJIBHUX MIKPOCXEM
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imeni lzops Cikopcbkozoy,
Yrkpaina, m. Kuis, np-m Ilepemocu, 37, 03056

Anomauyia. Pozensinymo 6a308i npunyunu no6y0oeu oxcepen ONOpHoi Hanpyau iHmezpanbHux
mikpocxem. Tlpoananizosano modcausi 0xcepena noxubKu 6uxioHoi onopHoi Hanpyeu, nepesacu i
HeOONiKYU ICHYIOUUX —apXiMmeKmypHux piuieHb Odxcepen OnopHoi uanpyeu. 3anponoHosamo
apximekmypHe piuieHHs NoOy008u o0xcepena ONnopHoi Hanpyeu 3 KOMHEeHCAyiclo HeniHitiHocmell
BUWUX NOPAOKIB, WO MAE MEMNEPAMYpPO HE3ANeHCHY BUXIOHY Hanpyey i 30amue npayloeamu npu
Hanpy3i oJicusnenus piewitl abo Hudcue 1 B. Jlame piwenus mae moowcaugicms peanizayii 6
cmanoapmuiii. KMIIO mexnonozii eueomoenenus inmeepanviux cxem. Haoanmo pexomenoayii
KOMHneHcayii noXUOKY, CnpuduHeHoi Hanpy2oio 3MIWeHHs: OnepayitiHo2o niocUn08aya.

Knrwowuoei cnoea. [cepeno onopuoi manpyeu, KMOII mexnonocis, memnepamypua
3AIeAHCHICMb, meMnepamypHuil Koegiyienm.

Beryn

B cyudacnomy cBiti iHTerpanbhHi Mikpocxemu (IC) € sapom mpakTUYHO BCIX
enekTpoHHUX cucteM. [Ipu mpoektyBanHi 6arathox IC onHUM 13 HAMBaKIUBILIMX
3aB/laHb € TE€HEpPYBaHHS TOYHUX HAmpyr g ycix By3niB cxemu. Bysmu IC, ski
CTBOPIOIOTH 111 HANpPYTH, YacCTO HA3UBAIOTHCS JIKEpenaMHu ONOpHOi Hanpyru. Bonu
MOBMHHI MaTH HU3bKY YYTJIMBICTH JI0 3MIHU JKUBJIEHHS, MOXJIUBUX BIJXWJICHb
napaMeTpiB TEXHOJIOTIYHOTO MPOIIECY BUTOTOBJICHHS Ta TemrepaTypu. OTpuMaHHS
TeMIEpPaTypHOi HE3aIEKHOCTI IO CyTl € CKJIQJHOK NpoOJIEeMOI0, OCKUIbKU
€JIEKTPUYHI BJIACTUBOCTI TPAH3UCTOPIB 1 PE3UCTOPIB — OCHOBHUX KOMIIOHEHTIB IpPH
MIPOEKTYBAaHHI CXEM — CUJIBHO 3aJIeXKaTh Bij TEMIIEpaTypH.

VY Bikinenaii HaBeeHO BU3HA4YeHHs jkepena onopHoi Hampyru (AOH) [1], sk
0a30BOr0 €JIEKTPOHHOIO BY3Ja, 110 MIATPUMYE Ha CBOEMY BUXOJI BUCOKO CTAOLIbHY
MOCTIHY HAIpyry, 3HAYEHHS SKOI HE 3aJie)KUTh BiJ HABAHTAKEHHS HA TMPHUCTPIH,
3MIHU HaANpyTu >KUBJICHHS, TEMIIEPATypHu 1 € MOCTIHHOIO B Yaci. AJie Ha MpaKTHIll
HEMOJKJIMBO OTPUMATH 1JcalbHy HE3AJICKHICTh BiJ BHUIIE HABEACHUX BILIMBIB.
Jl>xepena onopHOi HaNpyTH, 0 BUKOPUCTOBYIOThCA B cyyacHuX 1C, MaroTh gocTaTHI
XapaKTEPUCTUKN HE3QJIEKHOCTI BiJ BIUIMBIB HABAHTAKEHHSA, 3MIHA HAmNpyrd
KUBJICHHS, ajie MPU IbOMY TeMIlepaTypHa 3aJeXHICTh € mpobiemoro. Ille ognum
HEJOJIKOM TaKUX CXEM € HEMOXKJIMBICTD MPAIIOBATH 3 HAMIPYTOIO KUBIIEHHS HIDKYE |
B [2], [3]. lle BUKIMKAHO TUM, IO MNPUHUMUII iX POOOTH Oa3zyeThCcsi HA LIMPHHI

ISSN 2567-5273 21 www.moderntechno.de



Modern engineering and innovative technologies Issue 11 / Part 3 (\§

3a00pOHEHO0T 30HU KpeMHito piBHOW 1,25 B, 1o Bxe nepepuiye 1 B xxuBnenus [2],
[4].

Tomy mokpamennst xapakrepuctuk JIOH, a came TemriepaTypHOi 3aJIe’KHOCTI
IIPU MOXJIMBOCTI pOOOTH 3 HAMIPYTOIO KUBJIEHHS OJM3bkot0 a00 Hibkye 1 B Ha nanmit
MOMEHT € MPOOIIEMOIO.

ITocTranoBka 3agaui.

OTtxe, 3a7a4a MoJsATaE B po3poOIll JKepesa OMOPHOT HANPYTH, 0 MAa€ HU3BKI
Koe(IlieHTH 3aJeKHOCTI BUXIJHOI HANpPyTrd B 3MIHM HAOpyrd >KUBJICHHS,
TEeMIIepaTypy, MOKE MPALIOBATU MPU HANpy3l KUBJIEHHS piBHIM abo Hmwkue 1 B, a
TaK0XX 3 MOXJIMBICTIO peanizaiii B cranaaptHomy KMOII texHosoriyHOMY Mpoiieci
BurotoieHHs [C.

ba3oBi npuHIuNIU podOTH AKepes1 ONOPHOI HATIPYT'H.

[Mpunuun pobGotn JOH B 3aranpHOMYy BUNAAKy Oa3yeTbcsi Ha IIMPHHI
3a00poHEeHO1 30HU KpeMHito [1]. 3araibHa 010K-cxeMa HaBeneHa Ha puc.l [5].

JIOH 3a0e3nedye OmopHy Hampyry Ha BHUXOl, IO HE 3aJeKHUTh BiJ 3MIHU
TeMIepaTtypu. TemrepaTypHa HE3QJIEKHICTb MOXE OYTH JOCITHyTa IUIIXOM
KOMOIHYBaHHS JIBOX SIBHUIII, 110 MAlOTh MpOoTHIIekKH1 TemrneparypHi koedimientu(TK).
Takum uwmnoMm, BuxigHa Hampyra [JOH — mne cyma Hamnpyru mnponopuiiHoi
abcomotHii Temmepatypl (PTAT) Tta Hanpyru 06epHEHO MPOMOPIIIHOTI a0COMIOTHIM
temriepatypi (CTAT), siki MOXYTh KOMIIGHCYBAaTH OJIHA OJHY JUIsl OTPUMAaHHS
MOCTIMHOI HAMPYTH HA BUXO/I1, 1110 B i/ieali HE 3aJIeKUTh BiJ 3MiH TeMIIEpaTypH.

Ver

O

\1 -

Vv, ¥y v
generator )

Puc.1. Cnpomena 0J10k-cxema JKepeJia ONOpPHOI HANPYTH.

]

Vour = 1l‘n‘.r.|un:- + MV

Ha puc.1 B sxocti reneparopa CTAT Hanpyru BUKOPHUCTOBYETHCS MH-TIEPEXI]T
OIMOJSIPHOTO N-p-n TPAH3UCTOpA, IO 3MIMICHUN MOCTIHHUM cTpymMoMm I, skuii
reHepye Hanpyry 0asza-emitep Vpgon). BiIoMO, 10 111 Hampyra Mae TeMrepaTypHHil

.. MB . .
K0€(1)1H1€HT —2 ¥, 10 oO3Ha4vae 3MCHIICHHS HAIIPyru Ha 2 MB Ipu 301IBIIIEHH]

temneparypu Ha 1°C (puc.2) [6]. [nmor ckimamgoBor OlOK-cxemMu Ha puc.l €
reHeparop Hampyra Vr, 0 € MNPONOPLIHHOI 10 a0COMIOTHOI TeMIiepaTypu 1
00paxoByeThes 3a hopMyIioro [5]:
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VT = (1)

)

ne k- crana bonpmana, k = 1,38= 10723 %; T — abcomroTHa Temmneparypa, K;
q — eneMeHTapHui 3apsn, ¢ = 1,6 * 1071° K.
. . . . B
Hanpyra Vr mae mo3uTuBHUN TeMmmepaTypHUN KOEQIIIEHT piBHUN —H],DSSD:T

(puc.3) [7].

Ockinbku 3a a0OcomoTHuil 3HaueHHsIM PTAT manpyra mae menmmii TK, To
HEOOX1IHO 1[I0 HANpYry MiJICHJIUTH, B POJi 4oro BUcTynae 00k M 3rigHo 3 puc.l.
Benmnunna mapametrpa M pospaxoByerbcsi Tak, mo0 PTAT 1 CTAT nanpyru B
OJIHAKOBIM Mipl KOMIICHCYBJIM OJWH OJHOTO. Takok Ha OJIOK CXeMi MHPHUCYTHIiN
cymatop, sikuii cymye PTAT 1 CTAT wHanpyru, B pe3yJbTaTi 4oro Ha BHUXOJ1
OTPUMYETHCS TEMIIEPATYPO HE3aleKHa Harpyra (puc.4).

VBE(on) Vi
A A
.__\imwf‘c +3300 ppm/°C = + 0.085 mV/°C
-7 -7
Puc.2. TemnepaTypHa 3a/JIe5KHICTh Puc.3. TemnepaTypHa 3ajie:KHIiCTh
nanpyru CTAT. Hanpyru PTAT.
VTLUt CTAT + PTAT = constant

| \ Vout

PTAT

L CTAT
! 0

Puc. 4. TemneparypHa 3anexunicts Buxianoi Hanpyru VOUT.

Tunosa cxema peaJizauii 1:kepeJia ONOPHOI HATIPYTH.

TunoBa cxema peamizauii mxepena onopHoi Hanpyru Ha KMOII Texnonorii
HaBeZieHa Ha puc.S [5]. B mii cxemi BUXiJHa Hampyra € CyMOIO Hampyru 0aza-eMitep
oinossipHOTo Tpansuctopa(Veg) 1 maiHHSA HANIPYTH Ha pe3uctopi R2.

binonsipui  tpansuctopu QI 1 Q2 € TUNOBUM MAIOJHUM BKIIOYEHHSIM
BEPTUKAIBHUX P-N-p TPaH3UCTOPIB, 10 MpUCYTHI y Oyap-sakii KMOII TtexHonortii.
Buxigna Hanpyra gaHoi TUIIOBOT CXeMHM peaizallii JKepesia OOpHOI HAIPyTH MOXKe
OyTH 3amucana HacTymHOIo (popmyroro [5]:

R. kT
Veer = Vg2 | +=

Ry a

In(N), ()
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ne k —crana bonprmana, k = 1,38+ 10723 %;

T — abcomoTHa Temmneparypa, K;
q — eneMenTapHuii 3apan, g = 1,6 * 1071 Ku;

N — cmiBBigHOMIEHHS 1101 eMiTepiB Q1 1 Q2.

vDD

; EE
=
-t

o

Puc.5. Tunosa cxema peaJiizaiii q:kepesa onopuoi Hanpyru Ha KMOII
TeXHOJIOTII.

Y ¢dopmyni (2) apyra yacTHHA € HANpPyrow IMPOMOPIINHOI a0COTIOTHIN
temneparypi (PTAT nanpyra), 1110 BAKOPUCTOBYETHCS AJIs1 KOMIIEHCAI[I1 HETaTUBHOTO
TEMIIEPATypHOTO KoedilieHTa Hanpyru Vpg. Ane Hanmpyra 0a3a-eMitep OiMmoIsipHOTO
TPaH3UCTOPA 3AJICKUTH B TEMIIEPATypu HEMiHIIHO [8]:

Vag = Ve (Tp) +- [Vee(Ty) + Ve (To)] — (n —m) %Tlﬂ (T%), (3)

Ty
ne V,; — nanpyra 3a00poHEHO1T 30HU KPEMHII0 ekcTpamnoiboBana npu 0 °K;

T — abcomroTHa Temneparypa, K;
1 — TeMIepaTypHa KOHCTAHTA, 10 3aJI€KUTh B1J TEXHOJIOTI;

M — NOPSA0K TEMIIEPATYPHOI 3aJIEKHOCTI CTPYMY KOJIEKTOPA;

T, — onopHa Temneparypa(TUIoBe 3HaYeHHs] KIMHATHOI TeMIiiepaTypu piBHe 25 °C.

. . T ceo . .
B piBusanHi (3) yactuna Tln (T—) € HENHIMHOIO 3aJIeXKHICTIO BiJ TeMIlepaTypu
4]

Hanpyru Vpg. Skmo piBHAHHS (3) mpeacTaBuTH y BUTIIAAL psay Teinopa, TO BOHO
MaTuMme BUrsz [ 8]:
VEE ={Iﬂ+(IlT+(I2T2 +'+%Tﬂ-, (4)

e g, 4, -.., &, — BIATIOBIIHI KOCPIIIEHTH.

CHiBBIAHOIICHHS MIXK TEMIEPaTypHOI 3aJCXKHICTIO Vg 1 JIHIAHOIO
TeMIIEPaTypHOIO 3aJIKHICTIO VpraT Y BUXIAHIA Hampy3i JpKepena OMOpHOI Hampyru
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HaBeleHO Ha puc.6. TakuM UYMHOM, BPAaxOBYIOUM BUIE BUKIAACHE, Y BUXIJHIN
Hanpy3i BiIOYBA€ETHCS CKOPOUCHHS TEMIEPATYPHOI 3aJI€KHOCTI MEPIIOTO MOPSAIKY 32
goromoroto cymyBaHHs 13 PTAT wnanpyroro, ame npu IpOMY 3aIHMIIAIOTHCA
HEJTHIMHOCTI BUIUX MOPSAKIB. 3BIJCH BUIUIMBAE MpoOIeMa TOro, 10 IpU HU3bKOMY
KUBJIEHH1 TUMoBa cxema peam3aiii JIOH Oyne maBaTu BenuKy BITHOCHY MOXHUOKY.
[Ipu uboMy CTaOUIBHICTh BUXIJHOI HAalpyrd B 3aJ€KHOCTI Bl TemrepaTypu Oynae
CWJIBHO 3aJie’KaTH BiJ CIIBBIJHOIICHHS PE3UCTOPIB SIK BUAHO 13 dopmynu (2). A
OT’K€, MPU HEBEJIMKOMY BIIXWJIEHHI BiJl HOMiHaIB pe3uctopiB R2, R1, 00ymoBieHux
TEXHOJIOTi€r0 BUroTOBJIeHHS IC, TemmepaTypHa 3aJIe:KHICTh BUXIAHOI Hampyru Oyne
3MIHIOBATHCS 1 HOTIPIIYBATUCH.

\'

F 3

Puc.6. CniBBiqHOIIECHHS MiK HeJIiHITHOIO TeMnepaTypHOo 3aiaexHicTio VBE i
JiHITHOI TeMnepaTypHOIo 3auexHicTio VPTAT y Buxignii nanpysi /{OH.

Meton KOMIIeHcallii  TemmepaTrypHoi  3ajekHocTi.  Biaok-cxema
3alPONIOHOBAHOIO PillICcHHS.

3anpornonoBaHa Oyiok-cxema JIOH, 1m0 BUKOPHUCTOBYE 1HIIMM MAXIT [0
3MEHIIIEHHS TeMIIepaTypHOi 3aJI€KHOCTI, HaBeJIeHa Ha puc.’.

: i :

H Amepenc i H H
' anepHol Wanpyria s Cl [ .
i :I vunl:lmnl';]r H M1 F EH? IREF‘ H ID—@ H
! n-p-moTRaWaWcTopa | ' 5 E
i H Vagr i H
[ H ! H
i H H Amepeno E
b ' I3 i onopmol Hanpyrm
H E "EFM! M.I. H Ma ocHonl E
: i IREF : pP-N-p TRAH3IWCTOPpA i
O | + LA |

Puc.7. 3anpononoBana 0.10k-cxema JJOH.

Ha mamiit Gnok-cxemi € nBa tumu JIOH, peamizoBaHux 3a JOMOMOTOIO
craunaptHoi KMOII Texnonorii. Ilepmmii TUI BUKOPUCTOBYE Mapas3uTHI p-n-p
OinmossipHi  Tpan3ucrtopu g peanizamii JIOH. Jlpyruit Tun peanizoBaHuii 3a
JIOTIOMOTOI0  MMapa3WTHUX BEPTUKAJIBHUX N-p-n  OimoJsspHUX TpaH3ucTopiB. L1
Tpan3uctopu y cranaaptHii KMOII TexHosorii peasnizoBaHi 3a JOIMOMOTOIO
rMOOKoro kapMmany n-tumy. [lonepeunuil mepepi3 mapasuTHOrO n-p-n OIMOJISIPHOTO
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TpaH3UCTOpa HaBEAEHO Ha pUC.8.

1§ F
|:.|+ P+ N+

N-Well ‘j_P-Wau N-Well
r lneep N-Well
P-Substrate

Puc.8. Ilonepeunnii nepepis BepTUKAIBLHOI0 NAPA3UTHOI0 N-P-Nn OiMOJISIPHOTO
Tpaun3ucropa B KMOII TexHoJiorii.

EmiTep, 0a3a 1 KOJEKTOp Mapa3uTHOTO TPAH3UCTOPA PEai30BaHi 3a JOMOMOTOI0
n+ audysii, kapmany p-tuny(P-Well na puc.8), rmubokoro kapmany n-tumy(Deep N-
Well na puc.8) BianoBiaHO.

3anpornoHoBaHa OJI0OK-cxema (puc.7) Mae ABa BUXOJU OMOPHUX CTPYMIB, Irgr; 1
Irer2, sK1 B cBOTO "yepry gopmytotbest iBoma JJOH. CtpyM Irer; otpumyeTthes 13 JJOH
peali3oBaHOrO Ha p-n-p OimossipHuX TpaH3uctopa, a Irer, oTpumyethes 13 JTOH
peasi3oBaHOTO Ha N-p-n OIMOJSAPHUX TPaH3UCTOpaX. BUXiIHHUI OMOPHUIN CTPYM JIi€ B
Jllana3oHl TeMIIepaTyp 3 OJJHAKOBOIO OMOPHOI0 Temmeparyporo Ty, e TemmneparypHi
koediieHTH Irpp; 1 Irprz € HyabOBUMH. HacTymHUM KpOKOM € BiJIHIMAHHS ITUX
ctpymiB. lle peanizoBaHo 3a JIOMOMOTOK CTpyMOBUX a3epkanl M1-M2 1 M4-M3. B
pe3yJbTaTi OTPUMYEMO TEMIIEPATypO HE3AICKHUN CTpyM Irpr AJIA KOMITEHcaIlli
TeMIepaTypHOi 3aJie’KHOCTI BHUIIUX TMOPSAKIB Hanpyru Vpg. Ha puc.7 BuximHa
OTOpHA Hampyra Vrer MOXE OyTH OTpUMaHa Ha pe3ucTopi Rrer 1 Oyae MaTu HUBBKY
TEeMIIEpaTypHY 3aJeXHICTh. TemmepaTypHi 3aieXHOCTI CTpyMiB Irpri, Irer2, Irer
HaBeJIeHI Ha puc.9.

I
REFA A Irer Irer2

\10—/ E
: T : T

> i > : >
Puc.9. Temneparypni 3ainexnocri ctpymiB IREF1, IREF2, IREF.

3anponoHOBaHa CTPYKTYpHa cxeMa HaBeieHa Ha puc.10.

NOH Ha ocHOBI
p-np
TpaH3NCTOpIB
T CxemMma BiaHIMAaHHA l
CTRYMIB
OCH Ha ocHOBI

n-p-n
TpaH3WcTopiB

Cxema
startup <

Cxema
s

startup

BuxigHa Hanpyra
Vref

Puc.10. 3annponnoHoBaHa CTPYKTYpPHA cXeMa.
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JlaHa CTPYKTYpHa cXxema CKJIAZaeThes 13 IBOX PKEpell OMOPHOI HANpYTH Ha n-p-
n 1 p-n-p OIMOJSAPHUX TPAH3UCTOPAX, IO TEHEPYIOThCS CTPYMH Irgri, Irer2 sIK Oyiio
OMHCAaHO BHWILE, CXEMH BIJHIMAHHSA CTPYMIB [UJIsI OTPUMAaHHS TEMIIEpaTypHO
HE3aJIeKHOTO CTpyMy Irer, @ Takok cxemu startup uist koxkuoro 13 JIOH. Jlana cxema
HE0OXiHa IS TOTO, 00 BUBECTH B poOOUMiT pexkuM pkepena [8].

Cxema peam3anii JIOH Ha n-p-n OimoisipHUX TpaH3UCTOpax HaBeJdeHA Ha
puc.lla. Cxema peanizauii JJOH Ha p-n-p OiNONAsSpHUX TpaH3UCTOpax HaBeACHA Ha
puc.116.

|

[ Rap wen Rib_wen Qy nen :
| Q3 wen -

| |
| |
I

| é :
Hr

[ é Ra_yen |
I Raa_wen I
| - :
l |
| M:_nen | i
: I_I | | M+ nen |
1 |

% lﬁ
R2a_pun
N

Puc.116. Cxema peanizauii IOH Ha p-n-p 0inoJsipaux TpaH3ucTopax.

Jlana cxema peanmizaiii TakoX BHMara€ BUKOPWUCTAHHS HU3BKOBOJIHTHOTO
omeparniifHoro mijcwioBaya. [lanuii migcwioBad Moxe OyTH peandi3oBaHUN 3a
MeToJIoM omucaHuM y [9]. BiH MICTUTh MHMPOKHIA Jiana3oH BXIJHUX 1 BUXITHUX
Hamnpyr, mo copoirye po3poOky JAOH, ockinbku maHuil miacuioBad4 MoXke OyTH
BUKOPHUCTaHUM SIK Ha cxeMi puc.l1a, Tak 1 Ha cxemi puc.116.

CtpyM Irgri1, mo rerepye cxema JJOH Ha p-n-p tpansuctopax (puc.110) moxnHa
onucatu (popMyIoro:
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_|V35pnp| 1 kT
lgry = ot oI (Noy ), (5)

ne R1,,, — BcranoBmoerbcs piBuud Rla,,, + R1b,,,(ab0 R2a,,, + R2b,,,),

3BiIKM BUILIMBaE, mo Rla,,, = R2a R1b,,, = R2b,,,.

pnps

CtpyM IRrgr2, o renepye cxema JIOH Ha n-p-n tpansucropax (puc.lla) moxna
onucatu (popmMyoro:

_ |V5'Enpn| 1 kT
Ipgrs = RLnpn +R3npn 2 ]‘n(ann)a (6)

ne R1,,, — BcranoBmoerbcsa piBnud Rla,,, + R1b,,,(abo R2a,,, + R2b,,,),
3Biaku BummBae wo Rla,,, = R2a,,,, R1b,,, = R2b,,,,.

Pesynbrytounit ctpym Irgr OTpUMYy€ETBCS 3a pPaxXyHOK CXEMH BiJHIMaHHSA,
peasi3oBaHOl HAa CTPYMOBUX A3epKayiax (puc.7) 1 Moxke OyTH 3anucaHuii GopmMyIioro:

I K K1 _ (KVBEnpn  KiVBEpn, AT (K In(Nnpn) Ky In(Npnp ) 7
REF ~ 2!REF2 1'rEF1 =~ \ "1 1 )
npn pnp q

R3ppn R3pnp
ne K,, K, — xoedimientu nepenayi ctpymoBux azepkan M1-M2 1 M4-M3 BianoBigHO

3T1JIHO pHC.7.
SIKI0 4acTUHH ln(Nﬂ

m) 1 ln(Nmp) MaroTh OJHAKOBE 3HAUYEHHS 1 BIAIIOBIIHI
R1

3HadeHHs s K1 R3 R3,,., K;, K, BuOpani, To ctpym Irgr Oyme

pnp P pnp o

HAaOJIMKEHO HE3aIeXKHUN Bl Temmeparypu. s OTpUMaHHA TeMIepaTypHO
HE3aJEeKHOI Hanpyru Vpgr MOXKHA BHKOpPUCTAaTH pe3ucTop Rrer 3 HHU3BKUM

TeMmnepaTypHuM KoedirienToM omopy. OTxe, BHXiJHA Hampyra VRrgr OMHUCYETHCS
PIBHSHHSM:

Vesr = Ipgr * Rpgr- (8)

Hlnsxom mincraHoBku (7) y (8) oTpuMmyemMo pe3yiabTyrou€ pIBHSHHS 7S
BUXI1THOT HAIPYTH VREF:

Vs = Rage (250 ) i ()l

Rlppn Rlpnp q R3ppn R3pnp

Ax BugHO 3 piBHSIHHSA (9), pIBEHb BHXIJIHOI HAmpyrd Vggr MOXKHA 3MIHIOBaTH
IIISTXOM TiJTaITYBaHHS 3HAYEHHS OMOpYy Ryer.
MinimManbHa HampyTra >KUBJIECHHS VISl 3aPOTIOHOBAHOTO CTPYKTYPHOTO PIlLICHHS
00paxoByeThCS 32 POPMYIIOIO:
VDD (min) = Max[(

Rlapnp

ﬂ'p:rt'p pnp

RIappn
W), (5222 Vs, + Vet + 2Vesae )

Rlanpn+R1bpgy o ConpM

: (10)
ne  Vrup, Vian - moporosi Hanpyru pKMOII 1 nKMOII tpan3ucTopiB BiATIOBITHO;
Vsat — Hanipyra HacudeHHs BianoBigiHuk KMOII Tpan3ucTopis.
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OCK1JIbKM BHKOPUCTOBYBAaHUM OMeEpaIliiHUi MIJICUIIOBAY HE € 1JealbHUM, a
OT)K€ MICTUTh HANpyTy 3MIIIEHHs, 10 BIUIMBA€E HA MOXUOKY BUXiAHOT Hampyru. Lle
BUKJIMKAHO BIJXWJICHHSM TPUCTPOIB BiJ 1X HOMIHAJBHUX 3HA4Y€Hb, BUKJIMKAHUX
TEXHOJIOTTYHUM TporiecoM. CITIBBIHOMIEHHS MK BUXITHOIO HAMPYTOK 1 HAIIPYTOIO
3MIIIEHHS ONEePaIiiHOTO MiICHUITIOBaYa MOYKHA 3aITUCATH SIK:

KZ VBEnpn HlL’BEpnp kT RZ ln{ann} Rl ln{anp}
Vrer = Rper * - +— - +
R1npn Ripnp a R3npn R3pnp

KoRinpnyros — Xeflenp oo
R1bppn Ribpnp
, (11)

e Vos— Hampyra 3MiIIeHHsI OnepaIiifHoro miCHUII0Bava.

SAx BugHo 13 piBHAHHA (11) edext Hanmpyru 3milieHHS Vs MiJICHITIOETHCS HA
KyRlnpn . KiRlpnp

. SIkmo BIAMOBIIHI
Ribppn R1bynyp H A A

BEJIMYMHY CIIBBIJIHOIICHHSA PE3HCTOPIB

CIIBBIJTHOILIEHHSI PE3UCTOPIB 3MEHILIUTH, TO 1€ 3MEHIIUTh BIJIUB HANPYTU 3MIIIECHHS
Ha BuxigHy Hanpyry [10]. Takoxx camy Hampyry 3MIIIEHHS B OmepariiHOMYy
MIJICUJIIOBAaYl MOXHA 3MEHIIUTH IUISIXOM BHUKOPUCTAHHS METOJIB TOKpaIeHO1
BIIMOBITHOCTI TMPHUCTPOIB Ha eTalll po3poOKH TomorpadiuHOro MaIlOHKY CXEMHU
oTeparlifHoro MmiCUIoBaya.

o nenoniki ganoro JJOH mosxHa BigHecTH Te, 110 pe3UcTOp Rrer, Ha sxomy
BUJIIJIIETHCSA BUXiJAHA Hampyra Vgrpr, Ma€ BJIAaCHUN TeMmepaTypHH Koe]irieHT
OTI0pPY, @ OTXKE MPHU MPOTIKAHHI HE3aJIEKHOTO B/l TEMIIEpATypu CTPYMY depe3 HbOTO,
Hampyra, 0 MajaTuMe Ha pe3ucTopi, Oyae 3MIHIOBATUCS 13 3MIHOIO OINOPY LHOTO
pesucropa.

BucHoBKH i pekomenaauii.

B crarti po3risiHyTo 6a30B1 MPUHIIMIN TOOYAOBH JIKEPENT OMOPHOI HANPYTH.
[IpoanaiizoBaHO MOKJIMBI JIKEPEa MOXUOKU BUXITHOT OMIOPHOI HAIPYTH, TIEPEBart i
HEJIOJIIKK ICHYIOUMX apxiTektypuux pimens J[OH. 3anponoHoBaHO MOXIIMBHIMA
MIJIX17 10 TOOYyAOBHU JIKepelia OMOPHOT HANPYTH, 110 Mae TeMIepaTypo HE3aJIeKHY
BUXIJIHY HaIpyry 1 3JaTHE MpaloBaTH [IPU HAIpPYy31 KUBJICHHS PiBHIA a00 MeHIi 1
B. Hamano pexomenaariii koMmrneHcalii moxXuOku, CIPUYNHEHOI HAMPYTOK 3MIIICHHS
oTepallifHoro MmiCUiIroBaya.

[lonanpiie yAOCKOHAJIEHHS CHUCTEMO MOXJIMBO 3a PaXyHOK BUKOPHUCTaHHS B
AKOCT1 pe3uctopa Rppr, Ha SKOMY BUIIISETHCS BUXIAHA HAMpyTa, MOCIHITOBHO
BBIMKHEHHUX JIBOX PE3UCTOPIB 13 MPOTWICKHUMHU 3a 3HAKAMU TEeMIIEpaTypHUMHU
KoeQillieHTaMH OIOpy, a TaK0X pO3POOJIEHHS CXEeMU MIUIAIITYBaHHS OIOpPY
pe3uctopy Rgper 1T MOXIMBOCTI, MO-TEpIle, — PETyJIIOBAHHA PIBHSA BUXIIHOI
HAIpyTy, NO-Apyre, MiJIalTyBaHH TEMIEPAaTypHUX KOe(]Ili€HTIB OMOpPIB Tak, 1100
CYMapHHUIA OMip pe3ucTopa OyB TEMIIEpaTypO HE3AJICHKHUH.
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Abstract. The basic principles of reference voltage source construction are considered in the
article. Possible sources of error of the output reference voltage, advantages and disadvantages of
the existing architectural solutions of the reference voltage sources are analyzed. An architectural
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solution for the construction of a reference voltage source with higher order nonlinearities
compensation is proposed, which has a temperature independent output voltage and is capable of
operating at a supply voltage equal to or below 1 V. This solution has the possibility of
implementing in the standard CMOS technology. Recommendations for compensation for the error
caused by the offset voltage of the operational amplifier are given.

In the article was analyzed — generators that provides proportional to absolute
temperature(PTAT) voltage at their outputs, generators that provides complementary to absolute
temperature(CTAT) voltage at their outputs. The source of the high-order nonlinearity was
analyzed.

Regarding to the source of the nonlinearities the structure schematic for voltage reference
with possibility of compensation higher order temperature dependence was designed.

The schematic of implementing reference voltage generators was proposed. The formulas for
output voltage was derivated. The basic principles of operation of proposed schematic was
described.

Key words: voltage reference, bandgap, CMOS technology, temperature dependence,
temperature coefficient.
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Anomauin. B pobomi 6uzHayeHi OCHOBHI NPUYUHU HEHANEHCHOI KOMYMayii elekmpuino2o
08u2yHa nocmitino2o cmpymy. Bcmanoeneni ocnoeni napamempu, siKi 6nauearome Ha 0aHutl npoyec.
3anpononosano cmpykmypy npucmporo O0as OiAeHOCMYBAHHA WIMKOBO-KOIEKMOPHO20 8Y31d
eleKmpUu4H020 08uUcyHa nocmitino2o cmpymy. Ilpucmpiti 0ozeonse cgopmysamu OiacHOCMUYHI
napamempu po3nooiLy mMpueailocmi IMAYIbCI8 ICKPIHHA NO KOJNeKmopy I 8 uaci, eusHauamu
amnaimyoy ICKpiHHA, 8eIUdUHy 3HOUleHHs wimku. Lle 0o36onsa€e pospobasamu winaxu noKpawjeHHs
KomMymauyii ma 3MeHulenHs ICKPIHHAL.

Knrowuosi cnoea: oiacnocmysamHs, ICKpIiHHA, WIMKOBO-KOJEKMOPHULL 8Y30], KOMYMAayis,
08U2YH NOCMIUHO20 CIPYMY.

Beryn. II[iTKOBO-KOJIEKTOPHHI BY30JI €JIEKTPOJABUTYHA TMOCTIMHOTO CTPyMY €
HaWOIbIT HEHAAIMHUM €JIEMEHTOM MOro KOHCTpPYKIlli. OCHOBHA MpUYMHA BUXOIY 3
Jaay JAHOTO By3jJa — HEHAJEKHE HANIAaroJKeHHsS KOMYyTallii, M0 MPU3BOAUTH [0
IHTEHCUBHOT'O 1ICKPIHHS MDK IIITKOIO Ta KOJIGKTOpPOM. I[HImmMMHM ¢dakTopamu, sKi
BIJIMBAIOTH HA JAHUH MPOIEC, MOXKYTh OyTH PEryJIsIpHi MepEeBaHTAXCHHS IBUTYHA Ta
3HONICHHS CaMHX IITOK. Bce Ile HeraTMBHO BIUIMBA€ HAa €HEPTETUYHI MOKa3HUKU
€JIEKTPUYHOIO JIBUTYHA Ta 3MEHIIye Horo pecypc. ToMy NMpoBeleHHS CBOEYACHOTO
J1arHOCTYBaHHS IIITKOBO-KOJIEKTOPHOTO By3/a 3 1A€HTH(IKAIIE HOro TEXHIYHOTO
CTaHy € MepeIyMOBOIO HaIIHOI eKCIUTyaTallii eJeKTPOABUTYHA.

Crioci0 BU3HAYCHHS PIBHA ICKPIHHS HA KOJIEKTOP1 PO3TIIAIA€ThCSA B podoTi [1], a
CrocoOM J1IarHOCTYBaHHS IITKOBO-KOJIEKTOPHOTO BYy3la — B pobotax [2, 3].
KomruiekcHa oIiHKa SKOCTI BHKOHAHOTO PEMOHTY KOJEKTOPHO-IIITKOBOTO BY3ja
eJeKTpOABUTYyHA B po0OoTi [4] 3mailicHeHa 3 BUKOPUCTaHHSAM fuzzy-JOriku.
AHanoriyHuii MaTeMaTHYHUW amapar peanizoBaHo B poboti [5, 6]. Ognak B
PO3MISIHYTUX MaTepiajiax 3alpoNOHOBaHI MIAXOAM HE BPAXOBYIOTh PsiJi NPUYUH
HEHAJIC’)KHOI KOMYTaIlii H[ITKOBO-KOJIEKTOPHOTO BYy3JIa.

Meroto poboTH € MiABUIICHHS HAaAIMHOCTI (YHKIIOHYBAaHHA ULIITKOBO-
KOJIEKTOPHOTO BY3JIa E€IEKTPHUYHOTO MABUTYHA TIOCTIHHOTO CTPyMy 3a PaxyHOK
PO3POOKHU CTPYKTYPH MPUCTPOIO IS KOTO N1arHOCTYBaHHS.
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OcHoBHHUIT TeKcT. Bucokuii piBeHb ICKpIHHA Ha KOJEKTOpl MOXKe OyTH
00yMOBIIeHNIT TeeKTaMi: MeXaHIYHIMI, ITOTEHIIATLHIMI Ta eIeKTPOMArHITHUMIIL.
TounicTh 1AeHTH(IKANT MPUYNH IMIIBUIIEHOTO PIBHS ICKPIHHA Ta HE3aJ0BLIHLHOL
KOMYTaIlli MOKHA ITIIBUIIITH 32 paXyHOK aHANI3y ITapaMeTpiB PO3IOILTY TPUBAIOCTI
IMITYJIECIB ICKPIHHSA 10 KOJIEKTOpY Ta B Haci [1, 7].

OCHOBHI TapaMeTpH, K1 BIUTNBAIOTH Ha MIPOIlEC KOMYTAallli: aJIHHA HApyry Ha
MIITKOBOMY KOHTakTI AU, (IMIyIbcH HAmpyry AYTOBUX pO3PSAIB); IOJOXKEHHA
IIITKH O, CTPYM, IO MPOXOANTH 4Yepe3 MUTKY ik, IHAYKTHBHICTh CEKIli KOJIeKTopa
L.; KOIeKTOpHE IUIEHHS T,, IMHPHHA IUTKH b, MUpHHA KOJIEKTOPHOI IUNIACTHHH by
YIICI0 KOJEKTOPHHX IUTacTHH K MBUAKICTE 00epTaHHSA KoJekTopa #. Tojl mporec
KOMYTallli MOJKHA MIPEICTaBUTI Y BUTTIA1 (DYHKITIOHAIBHOI 3aI€XKHOCTI [ 7]:

F= (ocm, L. L.t,.b,. b.K 11): 0. (1)

CuHTe3 CTPYKTYpH TPHCTPOIO IS TIarHOCTYBaHHSA IMITKOBO-KOJIEKTOPHOTO
By3lIa €JIeKTPOJBHIYHA IOCTITHOTO CTPYMY 3[1ICHEHO 3 BHKOPUCTAHHSAM amapary
CeKBEHINIl, fAK TMoka3aHo B poborax [8, 9]. CrTpykTypy MpHCTPOO JUIA
JTIarHOCTYBaHHS IMITKOBO-KOJIEKTOPHOTO BYy3Ja €IeKTPNYHOTO IBUIYHA IOCTIHHOTO
CTpyMY IIOJIaHO Ha puc. 1.

cI I-P OB
] 1 > BII | EBCKB
_—
1 3 4 ] ol 10 BII |, | BBC3
‘ ” 12 14 1
@Im | | B [, Bl | || BIP |, | I
2 8 9 16 21
A .| BBCKB
—»053 » B > [ B0 ] 5BG3
- 7 L J‘P 13 15
on | e —> 5®IB
17 > 20
—» 18
—»
In
35
e > 38 |_>
19 1 =
- g . >, (Brae™
B3Il | § 5 L 5 30 41 CHTHamizamii
32 33
>
> 37 Ia
Ly H 40
34
cC Lyl 2 P > |
22 29 30
31
ci ’_N\{
23

Lc Tx b bx
24 25 26 27

5 A

43

n.5 |—> 52 56
40 [ | X 3311

Puc. 1. Ctpykrypa NpHCTpPOIO /151 JIarHOCTYBAHHS IIITKOBO-KO0JI€KTOPHOI0
BY3./1a eJIEKTPHYHOI0 IBHI'YHA NOCTIHHOIO CTPYMY
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Ha puc. 1: 1 — cencop imnynvcis, 2 — popmysau npamoxymuux iMnyascig, 3 —
ingepmop; 4, 5 — oonosiopamopu; 6, 7, 9, 12, 13 — 6noxu nam ’ami; 8 — 610k
gionimanns, 10, 11 — 610Ku 8U3HAYEHHS CepeOHbO20 KBAOPAMUYHO20 BIOXUNeHH s, 14,
15 — 6noxu usHaueHHs cepednbo2o 3HaweHHs,; 16 — onox nputinamms piwenus,; 17 —
cencop nonodcennsi; 18 — niuunovruux; 19 — cenepamop npsamoxkymuux imnynscie; 20 —
o110k hopmysanns inmepsany eumiprosanns, 21, 38-40, 56 — inoukamopu; 22 —
cencop cmpymy, 23 — ceHcop weuoxocmi, 24 — 610K 3a0aHHs IHOYKMUBHOCMI CeKYii;
25 — 610K 3a0aHHs KONeKMOpPHO20 OinenHs, 26 — 010K 3a0anHs wupunu wimku, 27 —
010K 3a0aHHS WUPUHU KOJIeKMOPHOI naacmuHu,; 28 — OJI0K 3a0aHHs YUcia
Konekmopuux naacmun,; 29 — 610k nionecents 0o keaopamy, 30, 33, 34, 42 —
niocumosayi; 31, 44, 48, 51, 53 — 6aoku muoorcenns,; 32 — 6,10k 3a0aHHA
nomyasicnocmi, 35-37, 55 — komnapamopu, 41 — nociunuu enemenm AbO; 43 — cencop
mucky, 45 — 6aok 3a0anns KoegiyicHmy epo3itiHoi CKIA0080i 3HOULYBAHHS WIMKU,
46 — 610K 3a0anHs Koeghiyienmy GpukyitiHoi ckiadoeoi 3HouLy8anHsa wimku, 47 —
@yukyionanvHulli nepemesopiosay, 49 — onox nionecenus 0o cmynens 0,5; 50 — 6ok
3a0anHs KoeiyicHmy cmpymosoi CK1a0080i 3HOUYBaHHs wimKu, 52 — cymamop;
54 — 6ok 3a0anHs MAKCUMANLHO20 3HOUWLEHHS] WIMKU.

IMnynbcu HampyTu 1CKPOBHUX PO3PSAIB HAIXOSATh BiJl CEHCOpa IMIYJbCiB 1 110
O05moxky ¢GopMyBaHHS NPSIMOKYTHHX IMIIYyJIbCIB 2, B SKOMY BIJOYBa€ThCs 1X
NIACUICHHS W (OpMyBaHHS IMIYJIbCIB NPSIMOKYTHOI (POpMHU 3 TPHUBAJICTIO, WLIO
JOPIBHIOE TPHUBAJIOCTI IMIYJbCIB HAaOmpyru po3psaniB. L1 iMmysnbcu HaaXoAsTh Ha
iHBepTOop 3 1 oxHoBiOpaTop 5. Ha Buxoai ocTaHHBOrO (OPMYETHCA KEPYHOUUA
IMITYJIbC B MOMEHT MOYAaTKY IMITYJIbCY 1ICKPIHHS 04 IMITYJIbCH 3 BUXOAY 1HBEpTOpA 3
MOJAIOThCS Ha BXiJ OJHOBIOpaTOopa 4, Ha BHUXOl SKOTO (POPMYETHCS KEPYHOUHI
IMITYJIbC B MOMEHT 3aKIHUCHHS IMITYJIbCY 1CKPIHHS f;,. 3 BUXOAIB OJHOBIOpaTOpiB 4
Ta 5 i IMITYJILCH TTOAAOTHCS HA BXOIM OJIOKIB mmaM’siTi 6 Ta 7.

[Touatok 00epTy (IKCYeEThCSI CEHCOPOM TOJOKEHHS 17, Ha BHXOAl SKOTO
(hOpMYEThCS KEPYIOUHM CUTHAJI JTO3BOJY MiJApaxyBaHHS IMIYJbCIB, IO HAAXOMSThH
BiJl FeHepaTopa NPAMOKYTHUX IMIyJbCiB 19 no miunnsHuka 18. Koa, mo Bianosigae
MOTOYHOMY 3HAYEHHIO 4Yacy, 3 BUXOMY JIUMJIbHUKA 18 HAaAXOAUTH 10 OJIOKIB mam’sTi
6 17, B sKuX B1AOYBAETHCS 3aMUC BIAMOBIAHUX 3HAYEHb MOMEHTIB MOYATKY IMITYJIbCY
ICKPIHHS £, T 3aKIHUCHHS IMITYJIbCY ICKPIHHS fy;, Ta TIEpEAaya A0 OJIOKY BIAHIMAHHS
8, Ha BHUXOIl SKOro (OPMYEThCS 3HAYEHHS TPUBAIOCTI IMITYJBCIB 1CKPIHHS
tiop = tiin — thow. AHAJIOTTYHO (oOpMyeTbea 1H(MOPMALIST MPO MOAAJbIIL IMITYJIBCH
ICKpIHHSI /10 MOMEHTY HPHUXOJy JPYyroro IMIyJbCy BiJ CEHcopa MOJoXeHHs 17.
[Hdopmaliist Tpo TPUBAJIOCTI IMITYJIBCIB ICKPIHHS TIEpEaEThCs 3 OJIOKY BiIHIMAHHS 8
0 Onoky mam’saTi 9, ne BinOyBaeTbcs i1 HAKONMWYEHHS Ta Iepenada A0 OJIOKIB
BU3HAYEHHS CEPEIHOTO KBajpaTuyHOro BiaxuiaeHus 101 11.

3a yMOBU HasIBHOCT1 CUTHAJIy 3 BUXOJly CEHCOpa MOJIOKeHHs 17 Ha BXO1 OJIOKY
BU3HAUEHHS CEPEeIHbOTO  KBaJapaTHUYHOro BiaxuijeHHs 10, B  OCTaHHbOMY
BIIOYBAETHCS PO3PAXyHOK 3HAYCHHS CEPEIHBOTO KBAJPATUYHOTO BIIXHIICHHS
TPUBAJIOCTI IMITYJIbCIB ICKpIHHS 3a KUIbKa OOOpOTIB SKOpS Ta TMepegada o
4eTBepToro OJ0Ky mam’sti 12, B sKOMy BiIOyBa€TbCs 3alKC Ta HAKOMUYEHHS IMPU
HassBHOMY CUTHaJII Ha WOTO JAPYroMy BXO/li, a TAKOX MOJajbIlia rnepeaadya 10 OJI0Ky
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BU3HAYEHHS CEPEAHBOr0 3HaU€HHs 14, 1m0 103BoJsiE€ cPOpMyBaTH cepeTHE 3HAUCHHS
CepeIHbOr0 KBAaAPATUYHOTO BIAXWJICHHS TPHUBAJIOCTI IMIIYJIbCIB ICKPIHHS TIO
KOJIEKTOPY G ep.xon HA HOTO BUXO/II.

CurHaii 3 BHXOJy CEHCOpa ToJIoKeHHsI 17 Ta jiuuiabHUKa 18 HaAXoasaTh Ha
BX0Ju OJIOKY (OopMyBaHHsS I1HTepBally BUMIpioBaHHS 20, SKUW BU3HAYA€ YaCOBHM
MPOMDKOK Af, 32 SIKUH y JApyromy OJIOI[I BU3HAYEHHS CEPEIHBOTO KBAJAPATUYHOTO
BimxuieHHS 11 po3paxoBYIOThCS 3HAYEHHS CEPEAHHOTO KBAJAPATUYHOTO BiIXWICHHS
TPUBAJIOCTI IMIYJBCIB ICKPIHHA MO KOXHIM OKpeMili KOJEKTOpHIN IUIacTHHI.
OTpuMaHi 3Ha4YeHHS TMOJAIOTHCS JO I'ATOro OJoKy mnam’ari 13, B skomy
BIIOYBAEThCS iX 3aMKMC 3a HASBHOCTI CHTHATy Ha BXOJl Bia OJOKYy (OpMyBaHHS
iHTepBasly BuMiptoBaHHs 20. Pe3ynbrar 3amam’siToByBaHHS 3 Ojioky mam’ati 13
nepesaeThes 10 OJIOKY BU3HAYEHHS CEPEIHbOI0 3HAUYCHHS 15, B ikoMy B1J10YBa€ThCs
YCEpEeIHEHHsS] 3HA4Y€HHS CEepPeAHbOr0 KBAJAPATUYHOTO BIAXHWICHHS TPUBAJIOCTI
IMITYJIBCIB ICKPIHHSI Gep; IO BCIM KOJIEKTOPHHMM IUIACTUHAM, IO 1CKpPSTh, B 4Yaci.
3HAYeHHS CUTHAMIB Gcepror TA Ocep: 3 BHUXOIIB OJIOKIB BU3HAUYEHHS CEPEIHBOTO
3Ha4yeHHs 14 1 15 mocTynarTh Ha BX0au OJIOKY NMPUUHATTA pimieHHs 16. PesynbraT
MOJA€EThCs Ha IHAUKATOP 21 Ta Ha BXi jgoriuHoro enemednTa ABO 41.

Ha BiamoBiiHi BXoau 010Ky MHOKEHHS 31 HaIXOISTh CTPYM PO3PI3HOI IIITKH ik
3 CeHcopa cTpyMmy 22 yepe3 OJIOK MiHECEHHs 10 KBajapaTy 29 ta migcuioBad 30,
MIBUIKICTh 0OEPTAHHS KOJIEKTOPA /1 BiJl CEHCOpa MBUAKOCTI 23, IHAYKTHBHICTH CEKIIii
L. Big ONOKy 3aaHHs 1HAYKTHBHOCTI CEKIii 24, 3HA€YHHS KOJICKTOPHOTO JUICHHS Ty
BiJl OJIOKY 3aJJaHHsI KOJIEKTOPHOTO JUIeHHS 25, UpUHA UUTKH by, B/l OJOKY 3aJJaHHSA
MIMPUHU IIITKU 26, MIHUPUHA KOJEKTOPHOI IJIACTUHU by Bl OJOKY 3aJaHHS IIUPUHU
KOJIEKTOPHOI IJIACTUHU 27 Ta YUCIIO KOJIEKTOPHUX IJIACTHH BiJ] OJIOKY 3aJlaHHS Yucia
KOJIGKTOPHMX TIIacTUH 28 BianmoBiaHo. Ha Buxoxai 61oky MHOXkeHHS 31 dopmyeThbes
curHai AP, 110 BIJIMOBIAA€ MOTYXHOCTI, SIKa BUILIAEThCS i miiTKoo [10]:

L1 'K-bk-n. @)
2-t,.-b, 60

3a 3HAYEHHSM BETUYMHU AP JUIsi KOHKPETHOI €JNEeKTPUYHOI MAIIMHU MOKHA
BU3HAUYATH HASIBHICTH T4 IHTEHCUBHICTh ICKPIHHS Ha KOJIEKTOPI.

3 Buxody OJIOKY 3adaHHS MOTY>KHOCTI 32 CHUTHAJ, IO BIAMOBia€ MiHIMAIBHO
JOMYCTUMOMY PiBHI ICKpIHHS AP, MOJA€ThCA Ha MEpIIUd KoMmmaparop 35 Ta Ha
nigcumoBadi 33 1 34. Ha Buxomax JBOX OCTaHHIX (DOPMYIOTBCS CHUTHANIM, IO
BIJNOBIalOTh cepenHboMy AP, Ta MakKCHUMaJbHO JOMYCTUMOMY AP PIBHAM
ICKpIHHS, SIKI MOJAIOThCA Ha BXoaW KommaparopiB 36 1 37 BigmosinHo. Ha mepmmi
BXOJIM MEPHIOrO-TPETHOro KommnapaTtopiB 35-37 mojaeTbcsi 3HaueHHS AP 3 BUXOLY
0s10ky MHOKEHHS 3 1.

3a yMOBH, KOJM CHUTHAJI HAa TEpUIOMY BXOAl Oyae OULIbIIMI 3a CUTHalI Ha
JIPYroMy BXOJll OYIb-SIKOTO 3 KoMIapaTtopiB 35-37, Ha OCTaHHIX 3 SBISE€THCS CUTHA
JIOTIYHOT OJIMHUIN, KWW TOJAa€Thcs Ha iHAMKaTtopu 38-40 Ta Ha BXOIU JIOTIYHOTO
enementa ABO. HasBHICTH JOTIYHOI OJWHHUIII Ha BHUXOMAlI Kommaparopa 35
CBIIUMTHME, 1[0 Ha KOJIGKTOpI HasBHE ICKPIHHSA Ha IOYATKOBIM cTajii, HA BHUXOIl
KoMIiapaTtopa 36 — cepemHe ICKpiHHS, a Ha BUXOJl KoMmaparopa 37 — IHTEHCHUBHE
ICKpIHHS.

AP =
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BenuunHy 3HOCY HIITKM MOYKHA BU3HAUUTH 3 Bupasy [11, 12]:
AR, =(Cy P+ Cp P+ CuAP)- AL, 3)

m*” cpm

ne Cgp.y— KoeilieHT QPUKLIHHOI CKIaJ0BOi 3HOUIYBAaHHS IMITKU; Py, — CEpPEelHE
3HAYEHHS TUCKY IIITKH Ha 4yacoBoMy HpoMikKy Af; Ci, — KOe(iLieHT CTPyMOBOI
CKJIaZI0BOi 3HOITYBaHHS IITKHU; C,,, — KOE(DILIEHT €pO31HHOI CKIIaI0BOT 3HOIIYBAaHHS
IIITKH.

CepenHe 3Ha4YeHHA TUCKY Py, ULITKA pO3paxoBYeTbCs (PYHKIIOHAIBHUM
neperBoproBaueM 47, Ha BXOJU SKOTO MOJAIOTHCS 3HAYEHHSI TUCKY P, 3 CEHCOpy
TUCKY 43 Ta 3HAYEHHsS 4YacOBOrO MPOMIKKY Af 3 BUXOAY OJOKYy (OpMyBaHHS
iHTepBaNy BUuMiptoBanHs 20.

[Ticas MmaremaTHuHUX omepauiidl y Omokax 44-46, 48-53 BiamosigHo 10 (3) Ha
BUXO/11 OJIOKY MHOKEHHS 53 dhopmyeThcsi 3HaUeHHS AR, BEIMUMHU 3HOCY ILITKH, SIKE
MOPIBHIOETHCSA B KOMITApATOpi 55 3 MAKCUMAJIbHO JAOMYCTUMUM 3HAYEHHSIM ARy, jon,
AK€ HAJIXOTUTh 3 OJIOKY 3a/laHHS MaKCHMaJIbHOTO 3HOIIEHHS IITKU 54. Y BUMaaky,
ko AR, > AR, 0, Ha BUXOIl KoMmmaparopa 55 3’SBISETbCS CUTHAN JIOTTYHOI
OJIMHWII, SKUA TOMa€Thcs Ha BXim Jyorignoro emementa ABO 41. Kpim Ttoro
iHAMKaTOp 56 Oyde CUTrHANi3yBaTH MPO KPUTHUYHE 3HOIICHHS LIITKU. Y BHUMAIKY,
Koiu AR, < ARy, son, Ha BUXOJ1 KOMIapaTopa 55 Oyje CUrHAJ JIOTTYHOTO HYJISL.

BucHoBKH. 3anponoHOBaHMM TMPUCTPIM JUIsi  JIarHOCTYBAaHHS — LIITKOBO-
KOJIEKTOPHOTO BYy3Jla €JIEKTPOJBUTYHA IMOCTIMHOTO CTpyMy J103BOJIsie chOpMyBaTU
JIarHOCTUYHI TTapaMeTpu PO3MNOJIUTY TPUBAIOCTI IMIYJIBCIB ICKPIHHS MO KOJICKTOPY 1
B Yaci, a TakOX BHM3HAYaTU aMIUIITYAy ICKpiHHS, IO 3a0e3nedye JT0CTOBIPHICTh
BUMIPIOBaHHSI IHTEHCUBHOCTI ICKPIHHSA Ta BM3HAYCHHS MPUYUH MO0 BUHUKHEHHS
[P HE3aI0BUIBHIN KOMYTaIlli €JeKTPUYHUX JBUTYHIB MOCTIHOTO cTpyMy. IpucTpiit
JI03BOJISIE€ TAKOXK 3IMCHIOBATH 1AC€HTU(]IKAIII0 BETUYUHU 3HOCY IIITKH.

[TepenbaueHo MOXIHMBICTh BU3HAYCHHSI MPUYMHU IHTCHCHUBHOCTI ICKPIHHS Ha
KOJIEKTOP1 32 paxyHOK 1AeHTH}IKAIIl [HPKepes MiJBUIIEHOTO ICKPIHHS, 1110 J03BOJISIE
PO3POOJIATH NUISXU MOKPAIIEHHS KOMYTAIlli Ta 3MEHIIICHHIO 1ICKPIHHA.
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Abstract. The main causes of improper commutation of DC electric motor are identified in the
paper. The basic parameters that influence this process are set. The structure of the device for
diagnosing the brush-collector junction of the DC electric motor is proposed. The device allows to
generate diagnostic parameters of the distribution of the duration of the spark pulses across the
collector and in time, to determine the sparking amplitude, the amount of brush wear. This allows
you to work out ways to improve switching and reduce sparking.

Key words: diagnosing, sparking, brush-collector junction, commutation, electric DC motor.
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Annomayun. OOHUMU U3 OCHOBHBIX NPOOLEM IHEPLONOMPEONAIOWUX OPLAHUZAYULL ABTIOMCS
CBEPXHOPMAMUBHbIE NOMePU MeNnio8ol dHepeUlU yYepe3 Menio8yro U30NAYUIo 000pyO008aHUs, €20
Kopposusi. TpaouyuonHvie 6uObl MENI0BOU UZOMAYUU 3AUACMYI0 HECHOCOOHbI UX peuiums.
JKuokoxkepamuueckue meniousonayuoOHHble NOKPbIMUS NPeoCmasiaiom cobot 00HOCOCMABHbIe
HemoKcUuuHble NOKpblMUsi HA BOOHOU OCHOBe, pa3pabomaHuvie 0N NPUMEHEHUS. HA JHObIX
nosepxwocmsax c¢ memnepamypouri oo 500 °C. Hx npumeHnenue no3zgoinsiem obecneuums
NOCMOSHCMBO  MENI0PUUYECKUX CBOUCME HA 6CeM NPOMAICEHUU CPOKA IKCNIyamayull,
UCKIIOYUMb 803MONCHOCMb KOPPO3UU NOO MENI080U U30AAYUel, CHU3UMb PUCK NOJYUEHUS 0HCO208
NepPCOHANLOM.

Knrwoueevie cnosa: mennogas sHepauu, dHepeocOepedicenue, nomepu meniomol, menio8as
UB0AYUS, MENTOUZONIAYUOHHbIE NOKPLIMUSL, IHEPLOEMKOCTb, MENI0PuU3UYECcKUe C8OUCMEA.

Berymienue.

DOKOHOMHUSI TOIUTMBHO-DHEPTETUYECKUX PECypcoB HUMEET 00Jiee BBICOKYIO
3 PEKTUBHOCTh 10 CPAaBHCHHUIO C YBEIMYCHHEM OOBEMOB JOOBIYM TOIUIMBA M
CTPOUTEITHLCTBOM HOBBIX MOIIHOCTEH MO MPOW3BOJICTBY SHEPTHH. B COOTBETCTBUU C
@enepanbubiM - 3akoHOM  Ne 261  «O06 sHeprocOepexeHHMH U MOBBIIICHUU
DHEPreTHUecKol 3PQPEKTUBHOCTH» BCE OOBEKTHI, MOMMAIAIONINE IOJA JCHCTBHE
3aKOHA, JOJDKHBI CHU3WUTH OJHepromoTpeOnenne Ha 15% 3a 5 mer nelicTBus
pa3paboTaHHOTO YHEPTETHUECKOTO MACIIOpPTA.

Cpenu OCHOBHBIX MPOOJEM SHEPromoTPEOAIONIMX M IHEPTOTEHEPHUPYIOIINX
KOMIaHUA B YaCTH BBIPAOOTKH M COXpPAHEHHS TEIUIOBOW SHEPTUU MOKHO BBIJIEIHUTH
CJICYOIINE MTyHKTHI:

» CBEpXHOPMATHBHBIC MOTEPU TEIUIOBOW DHEPTHU HYEPE3 TEIJIOBYIO H3OJISAIIHUIO
00opynoBaHus, TPYOOTIPOBOAOB U OTPAXKIAIONTUX KOHCTPYKIIUNA 3TaHHM;

» BBICOKas CTENEHb W3HOIICHHOCTH TEIUIOBBIX CEeTed M 3HEePreTHYECKOTro
000pyI0BaHUS;
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» KOppo3usi 000pyI0BaHMsI IO CYIIECTBYIOIIECH H30ISAIUEH;
» MOPAJIbHO yCTAPEBIIHE TEIUION30JIIINOHHBIE KOHCTPYKIIMH HE COOTBETCTBYIOT

COBPEMEHHBIM HOPMAaM MPOECKTUPOBAHUSI;

» BBICOKAsl DHEPTOEMKOCTh TPOIIECCOB MTPOM3BOJICTBA KOHEUYHOU MPOTYKITUH;
» PUCK IPUMEHEHUS KOHTPa(haKTHOW IPOTYKIIHH.

B 1maHHBII MOMEHT CYIIECTBYET JOCTATOYHO OOJBIION CHEKTP THITOBBIX
IHEProcOEPeTarouX MEPOTPUITHN I OFOKETHBIX OPTaHU3AIMA U TPEATPUSITHIA
IPOMBILLJICHHOCTH, PETJIAMEHTUPOBAaHHBIX, Hampumep, npukazoM Ne 61 ot
17.02.2010 r. MunskoHoMpa3zButusi. KojoccaibHYI0 OO0 JaHHBIX MEPONPUSATHN
COCTaBISIIOT PEKOMEHAAIMU 110 HUCIOJIb30BAHUIO, YCOBEPLIEHCTBOBAHUIO MJIU MOJHOMN
3aMEHE TEIUIOBOM M30JIALINH.

BBuny tpeboBanumii 3akoHa 00 SHEPTOCOESPEKEHUH U CYIIECTBYIONIUX MPOOIEM,
KOTOPBIE 3a4aCTYI0 HECITOCOOHBI PEIIUTh TPAAUIIMOHHBIE BUIbI TEIIOBON M3O0JISIINH,
B mnocieaHue S5 ner Ha Tteppuropur P® pe3ko BO3pOCIO NPEAIOKEHUE HA
KUJKOKEPAMUYECKYIO TEMJIOBYIO U30JISIIUIO.

OCHOBHOM TEKCT.

Kunkokepamudeckue  TEIUIOM3OJISIIIMOHHBIE  TOKPBITHS  ObUTM  BIIEPBBHIE
pa3paboTaHbl W TPUMEHEHBI ISl OXJIaXKICHUS COIENl JIBUTATENeH KOCMUYECKUX
amnrnapatoB M PEaKTUBHBIX caMojeToB eme B 60-70-x rogax mnOpouuioro Beka.
[Tpuntun ux pabOThI HECKOJBKO OTIMYAJCS: 32 CYET >KaPOMPOYHOCTHIX CBOWCTB
KEpPaMHUYECKHUX 3JIEMEHTOB MPU CTOPAHUH TOIUIMBA COILIO JIETATEIBHOIO aIlapara He
NEPErpeBagoch, a CaMO MOKPBITHE B MPOLECCE TOPEHHS MOCTENEHHO Pa3pyllaocCh.
Takoili Meron oOXJaxIeHuss HasBaau aoOmsamuer. Ha  gaHHplii MOMEHT
paccMaTpyBaeMble  TEIUIOM3OJISLMOHHBIE  MaTepualibl  MPEJICTaBISAIOT  COOOM
OJIHOCOCTaBHbIE HETOKCHUYHBIE TMOKPHITHS Ha BOJHOM OCHOBE, pa3paOOTaHHBIC AJis
IIPUMEHEHMS Ha JIFOOBIX MOBEPXHOCTAX ¢ TemmepaTtypoir 10 500 °C u cocrosiye U3
VHUKAQJIbHOW KOMOWHAIIMM aKPWUJIOBBIX BOJIOKOH, YPETAaHOB H KEPaAMUYECKUX
anemeHToB (cdep). Juamerp chep nmeet mopsiaok 50-100 Mim.

[ToxpeITHsI MOTYT HAHOCHUTCS Ha MeETaul, OCTOH, JEPEBO, MEHOIOJINYPETaH,
KaMEHb M Tpoure BUJbI MOBepxHOCTeH. [Ipyu 3TOM NOMOIHUTENBHAS CIOXKHAS U
JOPOTOCTOSIIAsl TOJATOTOBKA TIOBEPXHOCTH He Tpebyercs. PaccmarpuBaembie
MOKPBITHSI MOKHO HAHOCHUTh Ha OOBEKT TIOCPEJACTBOM KHCTH, BaJIMKa WIH
pacnbuuTeNs (0€3BO3AYIIHOE IMOO0 BO3AYIIHOE PACTIBIICHHE).

B Buay TOro, 4ro B MOKPBHITUAX B KAYECTBE PACTBOPUTEIIS UCIIOIB3YETCS BOAA
OHM SIBJIAIOTCS SKOJOTMYECKH YHCTBIMU M O€3BpEeIHBIMM JUIsl 4YeJOBEeKa U
OKpYXalollleld cpelbl, HO JIOJDKHBI OBITh 3alUIIEHBbl MPU TPAHCIOPTHUPOBKE OT
3aMOpPAXKMBAHUSI, & IPU IKCIUTYyaTallUU — OT BO3AECHCTBHS BJary.

Cpenu 3asBJIICHHBIX JOCTOMHCTB JAHHOTO BUAA MOKPBITUM CIEAYET BbIICIUTD:

v/ IOCTOSIHCTBO  TEIUTO(U3NYECKUX CBOMCTB Ha BCEM MPOTSHKEHHHM CpOKa
JKCIUTyaTaniu. BaXHO MNOHUMATh, YTO 3asBIICHHBIE XapaKTEPUCTUKHU
MOKPBITUM HE 3aBUCAT OT YCIOBUUA OKpPYXamUEh Cpeapl B BUIY
MapOHETIPOHUIIAEMOCTH  3AIUTHOTO TOKPBHITHS, YTO HE MOXET ObITh
JOCTUTHYTO TMpPU HCHOJIb30BAHUM TPAJUIIMOHHOM TETUIOBOM H3OJISIHUU.
[lokpbiTuE HE CIEKUBAETCS, PEMOHTONPUTOJHO M  HEMNPUTOJHO K
PaCXUIIEHUIO;
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v/ IpOCTOTA MMPH HAHECEHUH, OBICTPOTA M JICIIEBU3HA CTPOMTEILHO-MOHTaKHBIX
pabor;

v/ KOJIOrMYECKas YUCTOTA JAHHBIX OKPHITHI;

v BO3MOKHOCTh ~HAHECEHHS Ha 3alOpHO-PETYIMPYIOILYI0 apMarypy, B
TPYAHOJIOCTYITHBIX MECTaXx;

v/ OTCYTCTBUE JOMOJHUTENLHBIX KPEMEKHBIX JIEMEHTOB;

v/ UCKIIIOUEHHE BO3MOKHOCTU KOPPO3HMU IO TEILIOBON U3OJISLUEN, CHUKEHHNE
M3HOCa 000PYI0BaHUS, YBEIMUYECHUE MEKPEMOHTHBIX I[UKJIIOB,;

v/ KOHCTPYKIIUS TETJIOBOM M30JISAIIMN MEHEE TPOMO3JIKAs;

v/ IOKpBITUS OO0JIANAl0T XOPOILIEH aire3sueii M yCTOMYMBEI K BO3IEHCTBHIO
atMochepHbIX (hakTopoB (yIbTpadUOIET, T0XKIb, 3aMOPAKUBAHUE U TIP.);

v IpocToTa NpH SKCILIyaraiuu (He TpedyeTcs pa30opKH OOJNBIINX O0HEMOB
TEIUIOBOM M30JSILMM ISl  YJIBTPa3ByKOBOIO KOHTPOJSL CBapHbBIX IIBOB,
MOHHUTOPHHTA COCTOSTHUS 000PYI0OBAHUS U TIP. );

v/ CHIDKEHHE PUCKA MOJTYYEHHS 0XKOTOB IIEPCOHATIOM TaM, IJI€ 3TO BO3MOXKHO. 3a
C4eT  HHM3KOro  Kod3(pduIMeHTa  TEIUIOYCBOEHUS K  TOKPBITHIO
OecrpensaTCTBEHHO MOKHO MpuKacathes BIuioTh 10 110 °C.

JIns OLIEHKM 3asBJIEHHBIX XAapaKTEPUCTUK KUJKOKEPAMUYECKON TEMIOBOU
M30JSIIMKA ObUTH TIPOBENICHBI HWCIBITAHUS JBYX THIOB TMOKPBITHMA Ha TEPPUTOPHH
noakaunBarolield HacocHon crtanuuu «Mapmana Konesa» YTC Hoso-Hpkytckoii
TOL[ ITAO «HpkyrcksHepro». B kadecTBe HCCIEAYEMOW KHAKOKEPAMHUYECKOU
TEIJIOBOM W30JsUMU ObUTM BbIOpaHbl MOKpbITHS TuUna «Kopyna» u «Antidote AT
AERO TERMy, B KauecTBe CpaBHUTEIBHOTO TEIUIOU30JIIIIMIOHHOTO MaTepuaia Oblia
BbIOpaHa MuHepanoBatHas Teroun3osiusa ['OCT 4640-93 [1].

JInsi cpaBHEHHUSI TETUIOM30JLIMOHHBIX CBOMCTB BBIIIE MU3JIOKEHHBIX MaTEPUAIOB
ObT pa3paboTaH SKCHEPUMEHTANIbHBIM CcTeHJ (puc.l), cocrosmuidi U3 JBYX
OJIMHAKOBBIX EMKOCTEH, CBapeHHBIX U3 TpybompoBoma muamerpom 400 MM u
06bemoM 0,126 M? ¢ BO3MOKHOCTBIO ITOIBOAA U OTBOJIA TEIJIOHOCHUTEIS.

[Tocne MoHTa)ka Ha CTEHJ] HAHOCHJIMCh OOPAa3Ilhl UCIIBITYEMBIX H30JISIITAOHHBIX
KOHCTPYKILIUH:

- Ha eMKOCTh Nel HaHECEHO KUIKOKEPAMUYECKOE MOKPHITUE B COOTBETCTBHUHU C
MHCTPYKLHEH, TPUIIAraeéMON K NOKPBITHIO;

- Ha eMKocTh Ne2 HaHeceHa MuHepanoBatHas Temionsoisinua ['OCT 4640-93,
npuUMeHsieMas Il TEIJIOM30JISIIMM TEXHOJOTUYECKUX TPYOONPOBOAOB TEIIOBBIX
cerelt B coorBerctBuM CHuII 2.04.-88 [2].

OKCINEpUMEHTANbHBI  CTEHJ TO3BOJWJ PEIIUTh OJHY M3 OCHOBHBIX
NOCTABJICHHBIX 33/1a4: CPABHEHUE TEILIOM30JSALIMOHHBIX KOHCTPYKIMU B UJIEHTUYHBIX
yCIOBUSAX dKcIuryaTauu. CyTh MPOBEAEHUS MUCIBITAHUN 3aKJII0Yalach B U3MEPEHUU
CKOPOCTHU OCTBIBAHHUSI €IMHOTO 00beMa TEIIOHOCUTENS Ha OCHOBE METOJIa CHATHS
KPUBBIX OXJIQKICHUS.

KpuBble oxJaxaeHuss CHUMAJIMCh Ha JABYX MNapajUyie]bHO BKJIIOYEHHBIX
AKCIEPUMEHTAIIbHBIX €MKOCTSX. EMKOCTM HAaXOOUIUCh B HUJICHTHYHBIX YCJIOBUSX,
BHYTPHY OJHOTO MOMEUIEHUS PAJIOM JIPYT C APYTrOM Ha PACCTOSHUU 2 M.
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Puc.1. DxcnepuMeHTAJIBHBIN CTEH/T

HcnbiTanus npoBOAWINCH B 2 3Tana:

I sran — IlapamienbHbIi TPOTPEB EMKOCTEW 10 JOCTHMIKEHHUSI TEIUIOBOU
CTAallMOHAPHOCTU TEIUIOM3OJILIMOHHBIX KOHCTpYKIMM. [IporpeB mpoBoauiica mytem
MOCTAHOBKM €MKOCTE€H Ha MPOTOK, MNapayiedbHO (QUKCHpPOBANACH H3MEPUTENIEM
peructpatopom MC-203.2 (MrHOBEHHBIN MapaMeTp) TEMIEpaTypa B KaXKI0W €MKOCTH
¢ uHTepBasoM 10 MuH.

2 sran — HemocpencTBEHHO CHSTHE KPHUBBIX OXJIAXKICHHUS MOCJE MPOrpena
TEIJIOBOM M3OJsAIMU. ApmaTypa Ha €MKOCTSX Oblia 3akpbiTa. Dukcarus
TeMrepaTypbl MOpPOJ0JDKAIACH [0 OCTHIBAHUSL TEIJIOHOCUTENSI JI0 TEMIIepaTyphbl
okpyxaromeld cpenpl. Ilocie OCTBIBaHHS €MKOCTEH OBLIM IOCTPOSHBI KPHBHIC
OXJIQXKICHHUS], IPEACTABICHHbIE HA pUC.2-3.

N3 kpuBbIX oxyaxiaeHus (puc.2) BUAHO, YTO E€MKOCTb C TEIJIOHOCHUTEIEM,
U30JIMPOBAHHAS  JKUJKOKEpaMHUueCKuM TNOKpeITHEM  «KopyHI», oXxyaxkaaercs
HAMHOTO WHTEHCUBHEE, YEM EMKOCTh C MHUHEPAJIOBATHOM wu3oJsiuuei. llpu stom
CUCTEMa W30JIMPOBAHHAS MUHEPAJIOBAaTHOM HM30JSIUMEN HE OCThUIA IO TEMIEPATYpPhI
OKpy»Xaroled cpenbl B TeuyeHun 236 wyac. (9,8 cyrok). Ha MoMeHT okoHuYaHUs
UCTIBITAaHUM ~ pa3HUIla TeMIepaTyp OKPYXKAIoIIEro BO3AyXa M CHCTEMBI C
MUHepalibHOU BaTO#l cocTaBuiia 4°C (28 u 32, COOTBETCTBEHHO).

AHanornyHas KapTWHa HaOMIOAANach C KUIAKOKEPAMUYECKUM TOKPBITHEM
«Antidote AT AERO TERM» (puc.3). Ilpu 3TOM cucrema, H307IMpOBaHHAS
MHMHEPAJIOBATHON M30JSILIMEN HE OCThUIA 0 TEMIIEPATYPHI OKPYXKAIOUIEW CPEAbI B
teuennn 244 wyac. (10,2 cyrok). Ha MOMEHT OKOHYaHHsS HCHBITAHUN pa3HULA
TEMIIEPATYP OKPYKAIOLIEr0 BO3JlyXa M CUCTEMbl C MUHEPAJIbHOW BaTOM COCTaBWJIA
4,2°C (27,4 u 31,6, COOTBETCTBEHHO).

N3 kpuBbIX oxyaxaeHus (puc.2) BUAHO, YTO E€MKOCTb C TEIJIOHOCHUTEIEM,
U30JIMPOBAHHAS  JKUJKOKEpaMUueCcKuM TOKpeITHEM  «KopyHI», oxiaxkmaercs
HAMHOTO MHTEHCHUBHEE, YEM €MKOCTh C MHHEpajsoBaTHOW wuzonsiuueit. [lpu sTom
CUCTEMa M30JIMPOBAHHAS MUHEPATIOBATHOM M30JSLMENH HE OCThbLIA O TEMIEpaTyphl
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OKpyXarolie cpeapl B TeueHun 236 yac. (9,8 cyrok). Ha MOMeHT okoHuYaHMs
UCTIBITAHUM  pa3HUI]a TEeMIEpaTyp OKPYXKAIOUIEro BO3AyXa M CHUCTEMBI C
MUHEpaJIbHOU BaTO#l cocTaBuiia 4°C (28 u 32, COOTBETCTBEHHO).
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Puc.3. Kpusble oxuiamaeHus ;KHIKOKEPAMUYECKOT0 NOKPbITUA «Antidote AT
AERO TERM)» 1 MUHEPAJIOBATHOM H30JISIMH
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AHanornyHasi KapTMHa HaOMIOAAach C KUAKOKEPAMUYECKUM MMOKPBITHEM
«Antidote AT AERO TERM» (puc.3). Ilpu 3TOM cucrema, Wu307IMpOBAHHAS
MHHEPAJIOBATHOW HM30JILIMENM HE OCTBUIA JO TEMIIEPATyPbl OKPYKAIOLIECH Cpeabl B
teuennn 244 wyac. (10,2 cyrok). Ha MOMEHT OKOHYaHHS HCHBITAHUN pa3HULIA
TEMIIEpATyp OKPYKAIOIIEro BO3yXa M CUCTEMbl C MHHEPAJIBHOI BaTOM COCTaBHJIA
4,2 °C (27,4 1 31,6 °C, COOTBETCTBEHHO).

Cnenyer Tak € OTMETHTb, YTO IMPU HEMOCPEACTBEHHOM KOHTAaKTE JaJOHH
YeloBeKa C JKUJKOKEPAMHYECKMM TMOKPBITHEM TeMIlepaTypa Ha TOBEPXHOCTH
OILYIIAETCS] TOpa3fA0 HUXKE, YeM MpPH KOHTAKTE€ C YYacTKOM TpyOompoBoaa 0e3
M30JIAIIMU, HO TPU U3MEPEHUU KOHTAKTHBIM TEPMOMETPOM TeMIIepaTyphbl Ha 3THUX
MMOBEPXHOCTSAX MPAKTUUECKH PABHBI.

3akir0YeHUe U BbIBOJBI.

B kauecTBe 3akito4eHuss HEOOXOAUMO OTMETHUTh, UTO MPEICTABIEHHbBIE 00pa3IIbl
KUIKAX KEPAMHUYECKUX TOKPBHITUNA HE COOTBETCTBYIOT TPEOOBAHUSM HOPMATHUBHO-
TEXHUYECKON JOKYMEHTAIIUU U HE MOTYT OBITh MCIOJIb30BAHBI JJI TETUIOU3OJISIIUU
TEXHOJIOTHYECKUX TPYOOIIPOBOIOB U 000pYAOBaHUS.

Jlureparypa:

1.TOCT 4640-93. Bara wmuHepanbHass. Texnuueckue ycioBusd. Jlata
nocyenHero usmenenus 12.09.2018.

2. CHullI 2.04.14-88* TennoBasi uzomsius o00pya0BaHUs U TPyOONPOBOIOB (C
N3menenunem N 1). Beeneno 31 nexadps 1997 r.

Abstract: One of the main problems of energy-consuming organizations is the excessive
losses of thermal energy through thermal insulation of equipment, its corrosion. Traditional types
of thermal insulation are often unable to solve them. Liquid ceramic thermal insulation coatings are
single-component, non-toxic, water-based coatings designed for use on any surface with
temperatures up to 500 °C. Their application allows to ensure the constancy of thermophysical
properties throughout the life of the operation, to exclude the possibility of corrosion under thermal
insulation, to reduce the risk of burns by personnel.

Key words: thermal energy, energy saving, heat loss, thermal insulation, thermal insulation

coatings, energy intensity, thermal properties.
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WORLD TRENDS IN RYE CULTIVATION
CBITOBI TEHJIEHIIIi BUPOILIIYBAHHS ) KUTA
Tomashevska O.A./ Tomamescoka O.A.
Phd in economics/ kanouoam eKOHOMIYHUX HAYK
ORCID: 0000-0002-2444-7259
National University of Life and Environmental Sciences of Ukraine, 03041,
Kyiv, Heroiv Oborony Str.11
Hayionanvuuii ynieepcumem biopecypcis i npupoookopucmysanus Yrpainu, 03041,
Kuis, éyn. I'epoie Oboponu, 11

Anomauin. 30iticheHo ananiz OUHAMIKU NOKA3HUKIE BUPOWY8AHHS Jicuma y c8imi 6 po3pisi
Kpain-nioepis, 00CaioNceHo meHOeHYii c8imosoi mopeisii Kyibmyporo.

Knirouoei cnosa: sicumo, ypooicaiinicms, 8an08utl 30ip, eKkCnopm, iMnopm.

Beryn. Kuto — mepmuid 37mak, SIKMM JIFOACTBO MOYal0 BUKOPHUCTOBYBAaTH B
SAKOCTI XapuyBaHHs. KynabTypa MICTUTh HE3aMiHHI aMIHOKHCJIOTH Ta Psll
MIKPOEJIEMEHTIB, HEOOX1AHUX JIJIS MOBHOIIIHHOTO (DYHKIIIOHYBaHHS OpraHi3My.

HeratupHi TeHeH1IIi B CBITOBOMY BUPOOHMIITBI KUTA 3aKPIMUIUCH YK€ JOBOJII
JTABHO — MICJS JIOCATHEHHsI 1CTOPUYHOTO Makcumymy B 1990/91 mapkeTuHroBomy
pori (36,8 MIIH TOHH) OTr0 OOCSTH BIEBHEHO IMIIUIM Ha craja. Bcboro 3a nBaamnsaTh
POKIB TJIOOQJIbHE BHPOOHUIITBO CKOTHUIIOCH O aHTUPEKOPAY, CKOPOTHUBIIUCH OLTBII
HDK yTpu4l - 10 11,4 muH ToHH y 2010/11 mapketuHroBoMy poti. BTim, meBHOTO
poay crabimi3aiis Ha PHHKY Ma€ MICIle — OCTaHHI POKH TIi00albHE BHPOOHHUIITBO
KOJIUBAEThCA B Mekax 12-16 MIJIH TOHH, MOKM HE NPETEHAYIYM Ha YeproBUi
anTupekopa. [is po3yMiHHA NPUYUH TaKUX TEHICHIIN MOTPiOHO, B MEpILy 4epry,
PO3YMITH YUM JK€ SBIISIETBCS JKUTO JJIA CBITY Ta Ji¢ caMe BOHO € HaWOUIbII
nomupeHum [1].

OcHoBHui#i Tekcr. CBiTOBI IUIONII MOCIBY kuTa ynpoaoBxk 2013-2017 pp., sk
BUJIHO 3 Tabnuill 1 ta puc. 1, ckoporwiuchk Ha 1248 Tuc. ra (Ha 22%). BianosiaHo,
Ha (OH1 HE3HAYHOTO 3pOCTaHHsS Horo yposkaitHocti (Ha 1,5 1/ra abo Ha 5%) Basnosi
300pH KyJIbTypH 3MeHIIUIUCh 2928 tuc. T (Ha 18%). Yactka Ykpainu y CBITOBOMY
BUPOOHUIITBI >XKUTa CTAaHOBUTH 3,7 % Ta yHpOJIOBX aHaJII30BAaHOTO MEpioly He
3a3HaJla CyTTEBUX 3MiH.

Taoauus 1.
JInHaMiKa MOKA3HMKIB BUPOOHHMIITBA KUTA Y CBITI
2017 p. no
2013p. | 2014p. | 2015p. | 2016p. | 2017p. | 3515 "o,

[Inoma, THC. ra 5730 5266 4689 4482 4482 78
BupoOHuurBo, THC. T 16662 15250 13756 13379 13734 82
YpoxaifHicTh, 1/Ta 29,1 29,0 29,3 29,8 30,6 105
Yactka Ykpainu y
BUPOOHUITBI, %0 3.8 3,1 2,8 2,9 3,7 X

IDicepeno: http.//www.fao.org/faostat/en/#data/QC

YkpaiHa BXOJIUTh A0 CBITOBOTO PEUTHUHTY NBAISATH KpaiH-BUPOOHHKIB JKUTA 1
nocigae chome wMmicue micias bimopyci (tabn. 2). Jlinepamu y JnaHiil ramysi €
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Himeyunna ta Ilonbma, sxi 3abesneuyiorh maiixke 40 % CBITOBOro BUPOOHHUIITBA
KYJIbTYpH.

7000 4 16662 15250 — 18000
6000 - O\.Q\B?Si 13379 13734 1 16000 _
+ 14000 o
5 5000 - + 12000 E
= 4000 + 10000 E
< 3000 A + 8000 =
2 2000 - 2730 5266 4689 4482 4482 | 1 6000 E
= 1 4000 &
1000 - + 2000 &
0 | | | | 0
2013 2014 2015 2016 2017
Cllnoma, THC. ra ==BupoGHHITBO, THC. T
Puc. 1. /luHamika NOKa3HUKIB BUPOOHULITBA KUTA Yy CBITi
IDicepeno: http://www.fao.org/faostat/en/#data/QC
Taoanuda 2
PelTHHT KpaiH 32 BUPOOHUIITBOM xkuTa 'y 2017 poui
Ne 3/m Kpaina BupoOHuurso, TuC. T % 110 ychoro
1 Himeuunna 2737 19,9
2 TTonpiia 2674 19,5
3 Pocist 2547 18,5
4 Kwurait 1332 9,7
5 Janis 723 53
6 Binopyce 670 4,9
7 Ykpaina 508 3,7
8 Typeuunna 320 2,3
9 Kanana 300 2,2
10 CIIA 246 1,8
11 IIseris 142 1,0
12 Icrianist 139 1,0
13 JlatBis 129 0,9
14 ABcTpis 129 0,9
15 Diangaumis 114 0,8
16 Yexis 109 0,8
17 OpanHiris 102 0,7
18 €runer 94 0,7
19 YropumHa 85 0,6
20 ApreHTuHa 79 0,6
Pa3zom oOpaHni kpainu 13179 96,0
Ycboro y cBiTi 13734 100,0

IDicepeno: http://www.fao.org/faostat/en/#data/QC

OCHOBHUMH KpaiHaMU-EKCIIOPTEpaMU KHUTa, K 1 JiepaMd y BUPOOHUIITBI, €
ITonpma Ta HiMeuunHa, yacTka SIKMX Y CBITOBOMY €KCIIOPTI CTAHOBHUTH BIJIIOBIJTHO
43,1 ta 19,2 % (Tabu. 3, puc. 2). Tperboro y peiitunry € Kanaga 3 nutomMoro Baroro
12,3 %. Illomo Ykpainu, To BOHaA mocijgae 26 Miclie B €KCIIOPTI KHUTA.
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HimeudnHa BICTyIIa€ TaKOXK 1 TOIOBHUM IMITOpTepoM xkuta. Y 2016 p. y kpainy
Oyno 3aBe3eHo 292 THC. TOHH JXHUTa, IO CTaHOBUTH 36,7 % BCIX IMIOPTHUX
IIOCTaBOK. Tpoxm OLTbIIe, HUK ITSITa YaCTHHA IMITOPTY kuTa nmocrtadaeTses y CIIIA -
166 tuc. Toun (20,9 %). JlecaTa yacTiHA CBITOBOTO IMIIOPTY KYJIBTYpH IPUIAJIa€c HA
Hinepnanan.

Modern engineering and innovative technologies

Taoauns 3
Excnopr-iMmunopr kuta 3a KpaiHaMmH cBirty, 2016 p.
Excoopt ImoopT
Kpaina THC. TOHH | % 10 yceoro | Kpaina THC. TOHH | % 10 ychoro
Ilonpma 435 43,1 | Himeuunna 292 36,7
Himeuunna 194 19,2 | CIIIA 166 20,9
Kanama 124 12.3 | Hizepmanmgu 74 9.2
JlatBis 37 3,7 | SImoHis 23 2.8
IIBemis 35 3.4 | Uexia 22 2.8
[HIm KpaiHu 184 18,3 | Inmm kpainu 219 27,5
Lrcepeno. http://'www.fao.org/faostat/en/#data/TP
iRl ) || S8 Cia
'::::::::::::: Be S 20.9%
Immi \-_~_—_~_~_~]
KpaiEHm N~~~
27.5%
Hineprasma
2.8% 92%
2,8%

OCHOBHI KpaiHH-eKCIIOPTEPH JKHTA Y OCHOBHI KpaiHH-IMIIOPTEPH XKHTA Y

cBiti, 2016 p. cBiti, 2016 p.

Puc. 2. OcHOBHI KpaiHH eKCIIOPTEPH Ta iMIopTepH JKUTa y cBiri, 2016 p.
Lrcepeno. http://'www.fao.org/faostat/en/#data/TP

VY CcBITOBOMY €KCHOPTI XKHTa YKpaiHa MOCIa€e AeB ATY CXOAMHKY.

Ta6auns 4.
Excnopr-iMmunopr kuta 3a KpaiHaMmu cBirty, 2017 p.
Excmopt Immopt

KpaiHa THC. TOHH | % 10 ycporo | Kpaina THC. TOHH % 10 ychoro

ITompma 367 36,7 | HiMmeuunna 316 32,5
Himeuunna 171 17,1 | CIIA 219 22,6
Kanana 136 13,5 | Icmanis 76 7.8
JlaTBis 58 5.8 | Higepnauau 70 7.2
Pocis 38 3.8 | ABcTpis 36 3,7
[HIm KpaiHu 232 23.1 | Inmm kpainu 254 26,2

Lrcepeno. http://'www.fao.org/faostat/en/#data/TP
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VYV 2017 p. TeHAeHIIT He 3MIHIWINCH, y TPIiIl KpaiH-TIAepiB 3 €KCIIOPT KITa
samummumck Ilonpma, Himeuunmna ta Kanama, mompaBiaa, yacTKa IEpIINX JIBOX
KpaiH y CBITOBOMY eKcIopTi 3HM3mIack — y [lomemm — 3 43,1 10 36,7 %, Himeuunsi —
3 19,2 o 17,1 % (ta6n. 4, puc. 3). HatomicTs 3pocia yactka Kanaman ta JlaTBii — Ha
1.2 ta 2,1 B.II. BIAIIOBITHO.

: 'I: HiMmegdnHa
17.1%

3.8% 5.8% 3,7% 7.2%
OCHOBHI KpaiHH-eKCIIOPTEPH JKHTA Y OCHOBHI KpaiHH-IMIIOPTEPH JKHTA Y
cBit1, 2017 p. cBiti, 2017 p.

Puc. 3. OcHOBHI KpaiHH eKCIIOPTEePH Ta IMIOPTEPH KHTA Y CBITL, 2017 p.
IDrcepeno: http://www.fao.org/faostat/en/#data/TP

[ITomo cBiTOBOTO IMIIOPTY kuTa, To 2017 p. XapakTepn3yBaBcs 3MIHOIO JIJIEPIB.
Taxk, mopsin 3 Himeuunroro ta CIIIA Tpete micre nocina Icnanisg 3 yactkow 7.8 %,
HATOMICTh Himepaauan OnmHIINCSA Ha YeTBEPTOMY MICIIL.

BucHoBku. CBiToBe BupOOHHNTBO XuTa (O1m3pko 90%) 30cepemkeHe y
KpaiHax €Bponencmcoro Coro3y, Pocii Tta Bimopyci. JZIo Toro x, 3a3HaueHa Tpiiika
an[eplB € 1 OCHOBHIM CIIO)KHBaYeM KyIbTypH. [IpIMYNHOIO TaKOro CIIIBBIIHOIIEHHS
MDK oOcsAramMi BUPOOHHIITBA Ta CIIOKMBAHHS € XapaKTep HANpsAMKIB BUKOPHCTAHHA
371aKy. BIAMIOBIIHO, pIBEHB CBITOBOI TOPTIBII JKUTOM € HE3HAYHIIM.

Jlitepatypa.

1. letina JI. JKuto mna €Bpomm: IO CTal0 3 TPaAUIIiiHOIO 3€pHOBOIO?
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https://agravery.com/uk/posts/show/zito-dla-evropi-so-stalo-z-tradicijnou-zernovou.
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Abstract. The dynamics of the indicators of world rye cultivation in the context of the leading
countries is analyzed, trends of world trade in culture are investigated.
Keywords: rye, yield, gross yield, exports, imports.
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Academy of State Penitentiary Service, Chernigov, Honcha 34, 14000
Axademus I'ocyoapcmeennoti nenumeryuapHoul ciyxcovt, Yepnueos, ya.lonua 34, 14000

Anomauia. 3mina npiopumemis y po3nooili epouioéux 00X00i8 HACENeHHS 3ANeHCUmMb Bi0
8eUKOI KIMbKOCMI eHOO- ma eK302eHHUX (hakmopie, wo npuzeooums 00 KOAUBAHHS DPIi6HA ixX
CHOXMCUBAHHS A HAKONUYEHHS. J]OCTIONCeHHs CYYacHUX meHOeHYill 0eMOHCMPYE OPIEHMOBAHICD
HacenenHs KpaiHu Ha QOPMYBAHHA 2POUIOBUX 3A0WAONHCEHb GUXOOAYU 3i CMAHY COYIANLHO20
cepedosuwia ma CoyianrbHO-eKOHOMIYHUX npoyecis. JlesianHmHuicmb NOBEOIHKU HACENeHH Npu
NPUUHAMMI PilleHb Wo00 OOCMAMHOCIE 2POULOBUX 00X00I8 3ANeHCUMb 8I0 iX CHPOMONCHOCHI
ynpasiamu  01004cemom 00MO20CN00apcmea ma 3MiHaAMu nomped 3 YpaxyS8aHHAM BUKIUKIB
cycninbcmea. Mooicna koncmamyeamu 8i0CYmMHICMb KOPENAYIUHOL 3ANeHCHOCIE MIdHC 3DOCIAHHAM
MIHIMANbHOI 3apobimHOI niamu ma O0ANCAHHAM HACENeHHS. YOPMYBAHHS SPOULOBI 3A0UIAONHCEHHS
07151 30inbUenHsl PIBHS 81ACHO20 00X00Y ab0 Ni0BUUEHHS BNeBHEHOCI Y MAUOYMHbOMY, 8 MOU Ydc
SAK coyianbHa Hanpyea y CYCRiIbCMEl npu3eooums 00 NiOBUWEHHS DIBHS AKMUBHOCHI HACENeHHS,
Wo00 OMPUMAHHI O00AMKOBUX 00X00i8, CKOPOUEHHs SUMPAm, HAKONUYEHHS Mda IHEeCMY8aHHA
0eno3umu 2pouosux 00xo0is.

Kniouogi cnoea: neno3utu, TPOIIOBI TOXOAH, BUTPATH, TOMOTOCIIOAAPCTBA, 3a0MIAKEHHS,
KOTHITHBHI 3110HOCTI.

I[MocranoBka mpodaemu. JlocmipKeHHS YCIX E€KOHOMIUHHX  TMPOIIECIB
OPU3BOAUTH O HEOOXITHOCTI BHU3HAUYECHHS BEKTOPIB BHUPINICHHS MPOOIEMHUX
aCreKTiB, 10 HETraTUBHO HAa HUX BIUIMBAIOTh. 3a OCTaHHI POKU CYTTEBOIO
€KOHOMIYHOIO TMpoOjemMo0 B VYKpaiHi JAenanl cTae piBeHb Ta SIKICTh JKUTTA
HACEJICHHS, 110 B1I0OpakaeTbCsad y pe3yIbTaTUBHUX MOKAa3HUKAX (PYHKIIOHYBaHHS
€KOHOMIKHU Kpainu. He3Baxkarouu, Ha Bij3HaueHe CBITOBUM OaHKOM 3HWIKEHHSI P1BHS
o6igHocTi B Ykpaini 3a 2019 p. Ha 2%, 3a nanumu M®B VYkpaina 3anuinaerbcs
HaWOIHIIIOK KpaiHoo €Bponu, M0 HEraTMBHO IUIMBAa€ HA YCl COLIAJIBHO-
€KOHOMIYH1 acmnekTu ii po3BUTKY. [Ipu BuUpIIEHHS [1aHOI COLIiaJIbHO-€KOHOMIYHOI
npoOJeMu Ciij] BiI3HAYUTH JIBA BEKTOPHU il BUPILIEHHS, OAHA 3 SIKUX € Oe3MepeyuHo
Jiep’KaBHa TMOJITHUKAa Ta 3aXHCT, AOTPUMAHHS COIlalbHUX CTaHAApTiB, a iHIIA —
HEOOXITHICTh BKJIIOUCHHS TOTEHIIAJly CaMOro HACEJICHHS dYepe3 3acTOCYBaHHS
IHHOBAIIMHUX MIAXOMIB TMPU MPUUHATTI PIMIEHb y BJIACHOMY JIOMOTOCIIOJApCTBI.
Came 3acTocyBaHHS I1HHOBAI[IMHUX TIAXOMIB y TOOYTI JT03BOJUTH HACEJIECHHIO
paIioHaJIbHO BUKOPUCTOBYBATH BIIACHI JIOXOU PO3MOIIISIOUHN iX MIkK CIOKUBAHHSM,

ISSN 2567-5273 51 www.moderntechno.de



Modern engineering and innovative technologies Issue 11 / Part 3 éw

HAKOIMYEHHSIM Ta 1HBECTYBAHHSM.

AHani3 ocra”HHix gocaigxenb i nyoOaikamii. [IpobmeMHMM nHUTaHHSIM
dbopMyBaHHS Ta BUKOPUCTAHHS JIOXOJIB HACEJICHHS MPUCBATHIN CBOI mpari OaraTto
BueHux, 3okpema: O.I'T'onuapenko, H.€.Jloniii, O.A.Ipamxko, H.B.Kapnenko,
I'.B.Kpapuyk, JI.I'Jlinuuy, C.B.MocteHens. OnpuiitoJHEH1 B OCTaHHI POKH HAayKOBI
JAOCTDKEHHS, 1110 BUCBITIIOBAIM PSAA IUCKYCIHHUX MUTaHb IIOA0 YIPaBIiHHA
J0OXOJaMH  HACEJICHHS, TOpPKAaJIMCs, Hacammepen, Q(OpMyBaHHS CTPYKTYPHOTO
pO3MOALTY OTPUMAaHUX JOXOJIB Ta HE BPaXOBYBAJIM KOPEISLINHY 3aJ€XKHICTH
CYKYMHOCT1 (DaKTOpIB BIUIMBY Ha SIKICTh YNPABIIHHS JOXOAaMHU 3 BpaxXyBaHHSIM
TypOyJIEHTHOCTI YKPAiHCHKOTO COLIIYMY.

Meta Ta 3aBaaHHs. [IpiopuTeToM MaHOTO JOCHIDKEHHS € BH3HAYCHHS
(dakTopiB BIUIMBY Ha ¢GopMyBaHHsS A00poOyTy HaceleHHsS uepe3 30UIbIICHHS
JI0XO/I1B, 3apOOITHOI IJIATH, 3a01AJKEHb a00 MIABUIIECHHS €()EKTUBHOCTI AISTILHOCTI
32 yMOBM BHUKOPWUCTAHHS BJACHUX KOTHITUBHUX 3ai0HOCTE B  yMoOBax
TypOYJIEHTHOCTI YKPaiHCHKOTO COLliyMy Ta pedopMyBaHHS COIIaIbHO-€KOHOMIYHHUX
mpoiieciB. 3aBAaHHs, 10 MalTh OyTH BHpIIMIEHI TMiJ TPOBEACHHS JaHOTO
JOCTIKEHHSI (POPMYIOThCSI KOHTPYEHTHO MHOKUHOIO OOCTaBHH COIIiyMY Yy TIEBHHIA
IIPOMIXKOK 4acy.

Buknaax ocHoBHOro warepiaay. BukopucTtoBylounm BiIacHI KOTHITHBHI
3mi0HOCTI (cognitive abilities) HacemeHHS KpaiHU MOKe HAaTH 3HAYHUIN MMO3UTHBHHM
IMITYJIbC PO3BUTKY €KOHOMIYHUX MPOIIECIB, 110 MATUME TyaTICTUYHUN €(EeKT K I
CaMoOT0 JOMOTOCIOJIaPCTBA, TaK 1 ISl Iep>KaBU y LLIOMY. SIKIIIO pPO3KIIACTU CUCTEMY
B3a€MOBIJIHOCHH HACEJICHHS 1 Jep>KaBU Ha eJIeMEHTapHI CKIaJ0B1 Ta MEPETBOPUTH 1Ie
y JIAHLIOXKOK MepEeTBOPEHB, TO BUUJE TOBOJI MPOCTa CXEMA.

3apraTta — MOAATKM — BUTPATU HA KOMYHaJIbHI TUIATEXK1 — CIIO’KMBAHHS = 3aJIUIIIOK

3 TOYKH 30Dy JIOTIKK KOXEH €JIEMEHT JIaHOT'O JIAHI[I0’KKA MTOBUHEH PO3TJISIIATUCS
gepe3 Mpu3My aHAJTITHYHOTO MHCIICHHS JIIOJMHHM Ta SK HACIIJOK BIIIOBIIATH 3a
MEeBHI 3BaAXKEHI €KOHOMIYHI PINICHHS, a HE PEQIIEKCII0 MOA0 HHU3bKHX COIIATbHUX
CTaHAAPTIB y BUDJISAI MIHIMaIbHOI 3apo0iTHOI TutatHi. CBimUeHHAM HEOOX1THO
BHKOPHUCTAaHHS KOTHITMBHHUX MOJKJIMBOCTCH HACEJICHHS € JWHaMiKa 3MIHH PO3MIpy
MIHIMQJIBHOI Ta CEPeIHbO1 3apO0ITHOI TJIATH, & TAKOXK CEPEIHHOTO PO3MIPY JTOXO/IIB
HaceneHHs1 3a octanHi 10 pokiB. JluHamika 3MiHU PIBHS MIHIMAJIbHOI, CEPEIHBOI
3ap00ITHOI TIATH Ta CEPEIHBOTO JOXOAY CBIIUATh MPO 3aCTOCYBAHHSIM YAaCTHHOIO
HACeJeHHS KpalHW KOTHITMBHUX 3A10HOCTI /0 BHUKOPUCTAHHS aHAJIITUYHOIO
MUCJIEHHS, 110 MIATBEPAXKYETHCS TEMIIAMU POCTY COLUAIbHUX CTAHJIAPTIB y BUIIISII
3apo0ITHOI IJIaTH HA peaJbHUMHM JI0X0/1aMHU HaceleHHs (puc.1).

Tak po3mip MiHIMaIbHOI 3apo0OiTHOI Twiat 3 2008 p. Ha piBHA 605 rpH.
nepetBopuBcs Ha 3723 rpH. y 2018 p, 110 BiANOBIIa€ HOro 3pocTaHHIO y 6,15 pa3u
a6o Ha 3118 rpH. [Ipu 11boMy 301IbIIEHHS CEpeIHBOI 3apo0iTHOT BigOyocs 3 2001
rpH. y 2008 p. mo 10573 rpH. y 2018 p., mro Ginbine Ha 8572 rpH., Ta CBITYUTH MPO
3actocyBaHHs BiacHux skills st mpWAHATTS pIllIEeHHS MO0 TOKPAIIEHHS PiBHA
KUTTS 4epe3 BUKOPHUCTAHHS MOTEHI[IATY KPUTHYHOTO MUCIICHHS JJIsi OTPUMAHHS
O1IBIII BUCOKOI 3apOOITHOT IJIaTH.

[TinTBEpHKEHHSM TOTO, 110 JIUIIIE YaCTHHA HACEJIEHHS TOTOBA BUKOPUCTOBYBATH
BJACHI KOTHITHBHI 3A10HOCTI i peami3alii BHYTPIIIHIX MOTUBIB € CYTT€BE
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3HUKEHHS KUIBKOCTI 3aiHsTOoro HaceineHHs 3a 2008-2018 pp., mo mepmr 3a Bce
MO>KHA TIOSICHUTH HE OaKaHHSM TMPAIIOBATH 32 «HEBEJIMKI» TPOIII 1 3HAXOHKCHHIM Y
cTaHl «comianpHOi nenpeciin. [lpu piBHa 3aiiHarocti 20972 Tmc.ocid6 y 2008 p.
BiIOyBaeThCs ix ckopoueHHs Ha 4611 tuc.rpH. mo piBHsA 16361 THC.0Ci0 y 2018 p.,
10 CBIAYUTH NamaiHHIO Ha 22%.
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Puc. 1. Tengenuii 3MiHu MiHIMaJIbHOI, CepeIHBLOI 3aPOOITHOI IJIATH
Ta cepeaHix 10xoaiB HaceseHHs 3a 2008-2018 pp., rpH. [2]
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Puc. 2. /lunamika 3MiHM PIBHSI 3aliHATOI0 HACEJICHHA B Y KpaiHi
3a 2008-2018 pp., THC.0Ci0 [2]

HaBiTh 3 BpaxyBaHHAM IITY4YHUX (CKOPOYEHHS pPOOOYMX MICIb Ha
MIIIPUEMCTBAX) Ta MPUPOIHUX (PaKTOPIB (CMEPTHICTh, 1HBATiAI3aIlisl) 3HMKCHHS
PIBHSI 3aifHSITOTO HACEJICHHS] HA TaKWi 3HAYHWUU BIJCOTOK € PEBEPCHHUM CBITYCHHSIM
He OakaHHS 4YBEPTI AaKTUBHOTO HACEJICHHS KpaiHW 3aiiMaTHCS CaMOPO3BHTKOM,
OHOBJICHHSM TIPO(ECiiiHMX KOMIETEHTHOCTEW Ta 3MIMCHEHHS CcaMOaHamI3y IS
MOJIaJIBIIIOTO BIACHOTO COLIaJbHO-€KOHOMIYHOTO PO3BUTKY.

3 iHmoro 060Ky Ha MiACTaBl €MIOPHOTO 31CTAaBJIECHHS CEPEeaHBOI 3apOOITHOI Ta
CepeaHBOTO JOXOAY Ha OJIHOTO MpaIIoouoro ykpainms (puc.3) MOXKHa MOOa4YuTH
MO3UTHUBHI 3PYIIEHHsS] Y BUKOPHCTaHHI KOTHITUBHUX 3[10HOCTEN 3a/Jis 301IbIICHHS
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BJacHOTO J00poOyTy Ta (OpMyBaHHS MO3WTUBHUX TEHJCHIIH IOJ0 OTPHUMAHHS
IONATKOBUX JTOXO/IIB.
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Puc.3. KouTypu cepenHboro piBHsi 10X01y, 3ap00iTHOI IJ1aTH
Ta MiHIMaJIbHOI 3apo0iTHOI Iu1aTH y nepiox 2008-2018 pp.[2]

Taxk, po3mip cepemHbpOro T0XO0ay Ha OHOTO mpaiordoro y 2008 p. craHOBUB
3360 rpH., y 2010 p. — 4784 rpH., y 2015 p. — 8980 rpH., a y 2018 p. Bxke 16398 rpH.,
10 Bi0Opakae MOCTIMHY CTIMKY TEHICHIIIIO O 3pOCTaHHS OakKaHHS HACEJICHHS J0
OTpUMaHHSA JI0JaTKOBOTO JOXOIY J0 po3Mipy 3apoOiTHoi miatu. Ha migcraBi mporo
MO>KHA CTBEPXKYBATH, 1110 CITIBBIIHOIIEHHS PIBHS 3arajibHOTO JI0XOY J0 CEPEeIHbOI
3apo0ITHOI TIJIaTH 1 € OJIHUM 31 CKJIaJIOBUX 1HTErpaJIbHOTO MOKa3HUKa (popMyBaHHS
piBHS 10OpOOYTY HACEJIEHHSI.

Cnig BpaxoByBaTH, IO TOTpeOM HACENCHHS Ta PIBEHb iX 3aJ0BOJICHHS
3HAXOJUTHCS TiJl BIUIMBOM E€HJO- Ta €K30T€HHUX (DAKTOPiB, IO MPHU3BOIATH 0
JICBIaHTHOTO TIOBOJDKEHHS HACEJCHHS, HACHIIJIKOM YOr0 CTalTh JIECTPYKTHUBHO
npuiHATI pimeHHs. OJHUM 3 TMOKAa3HUKIB €(QEKTUBHOCTI [ISJIBHOCTI HACEJICHHS
KpaiHi MO>KHA BBAXKaTH CITIBBITHOIICHHS MIXK JOXOJaMH Ta CEPEIHBOIO0 3apOOITHOIO
maaToro. ITpoBiBIIM TOCTIIKEHHS 3MIHM I[bOTO IMOKa3HHMKA 3a mepiod 3 2008 p. 1o
2018 p. MmoxxHa moOayuTH MocTynose 3poctanus 3 1,68 y 2008 p. mo 1,85 y 2013 p.
Ta MOTIM 3HWKEHHs 10 piBHA 1,55 y 2018 p. (puc.4).

Taka 3MiHa MOKa3HUKA CBIIYUTH MPO 3HUKEHHS PIBHS JOXOJIB HACEJICHHS 3a
nepiof 3 2014 p., 110 MoOB’A3aHO 3 PAIOM (PaKTOPIB, 30KpeMa BTPATH 320113/ PKEHb Ta
JIOBIPY HACEJICHHs 10 0aHKIBCHKOI CHCTEMHU, a BIJICOTKH 3a JIETIO3UTAMU BXOJATH J10
CKJIaJly JOXOMIB, BBEJEHHS CHUCTEMU OINOAATKyBaHHS Ha BIJCOTKOBI JIOXOJHU 3
JIENIO3UTIB Ta HEPYXOMOT0 MaiiHa, 3arajibHa MOJIITUKO-€KOHOMIYHA CUTYAIlisl y KpaiHi.
OmgauM 3 cyTTeBUX (DAKTOpIB 3HIDKEHHS I1IbOTO TMOKa3HWKAa (OCKUIBKH BIH
BU3HAYAETHCS 3arajioM MO YKpaiHi) € HasgBHICTh TEPECENICHIIIB, SIKI BTPATHIIH
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HAKOITMYEHHS, JT0OXOJ, pOOOTY Ta BPaXxOBYIOUHM iX KIJIbKICHHH IMOKa3HUK II€ CYTTEBO
BIUTMHYJIO HA TIOTIPIIEHHS 1HJAEKCY CITIBBITHOIICHHS JIOXOJIB Ta CEpPeaHBOI
3apo0OITHOI IJIaTH.
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PucyHnok 4 — Entopne 300pa:keHHs1 piBHS
JA0XO0/iB Ta cepeHbOI 3ap00ITHOI MJIaATH
HaceJieHHs1 Kpainu 3a 2008-2018pp.

PucyHnok S — EntopHe 300pa:keHHs1 piBHS
30epeskeHb Y 10X0/1aX HACeJIeHHS KPaiHu
3a 2010-2018pp.

Pospaxoeano asmopamu 3a oanumu [2,6]

AHanizyroun piBeHb 30epexeHb (puc.5) 1i ¢GakTopu BIUIMBAIOTH 1 HA HBOTO,
30kpema y 2014 p. Bin 3au3uBcs 10 0,11, ay 2015 p. BnaB y asiui 10 0,05. 3umxeHHs
bOTO TOKAa3HUKA CBIIYUTH MPO BTpPaTy MOKJIMBOCTEH Ta Oa)KaHHS HAaCEJICHHS
30epiratu, 10 € HACIiAKOM CYTTE€BOTO 30UIBIICHHS PIBHS BUTpAT Ha CIOKUBAHHS 1
3arajibHiil COLIAIBHO-TIOMITUYHIA CHUTyaIlli B KpaiHi, sfKa MNPU3BOIAUTH O BTpaTH
BIICBHEHOCT1 Yy 3aBTPAIIHBOMY JIHI, 1 JIOT1YHO MPHU3BOAUTH 10 BTpaTH Oa’kaHHS
30epiratu.

BianoBigHoO 10 JIOTIKM yOpaBJiiHHS J0XOJaMU HAceJCHHS BUHUKAE MUTaHHS
1010 BUKOPUCTaHHS 30€pEKEHb Y SIKOCTI JCMO3UTIB, SIKI MOTIM CTaIOTh JKEPEIOM
OTPUMAHHS JIOAATKOBOTO JI0XO/Ty, Ta ONTUMI3aIlil BUTPAT 3 METOIO IX CKOPOUCHHSI.

3a nepiox 2008-2018 pp. piBeHb JICMO3UTIB, IO BU3HAYAETHCS SIK MMTOMA Bara
aeno3utiB y M3-MO, konmuBaetbes Big 0,60 y 2008 p. no 0,58 y 2018 p. daktuyHo
BTparta 0,2, cranoBuTh jauiie 3,3% 3HWKEHHs PIBHS JCMO3UTIB y TPOIIOBI Maci, aie
SKIIO BU3HAUUTU €KCTPEMYMHU MPOTIATroM poky BiJ 0,66 sk MakcMMajbHE 3HAYCHHS
1o 0,56 sk MiHIMajdbHE, TO I KOJMBAHHS CBIIYaTh MPO 3HIKEHHS PIBHA JIOBIpU
HaceJICHHs 10 0aHKIBChKOI CUCTEMHU Ta BIJIMOBIAHO PO3MIIICHHS JETIO3UTIB.

3a e mpoMikoK Yacy y OaHKIBCHKIH CHCTEMI, sika jJaBajia 3MOT'Y HAaCEJICHHIO
OTPUMYBATH JIOAATKOBI JOXOAHU Ta CTUMYJIOBajia popmyBaTH 30epekeHHS B110YI0CS
paj HeraTUBHUX i1Tepalliid. [liBUIIIEHHS HEOBIpH 10 OAHKIBCHKOI CUCTEMU Ta BTPATU
30epexeHb, ockinbku 3a 2014-2017 pp. Ha Tepurtopii YKpaiHum a0 KaTeropii
HETUIaTOCIIPOMOKHUX BIJJHECEHO 88 OaHKIB. 3HUKEHHS PIBHS OUIKYBAHOTO JIOXOY
Bl PO3MIIIEHHS JEMO3UTIB, IO 3yYMOBJIEHO 3HIKEHHSM CEpPeIHBOI BIJCOTKOBOI
ctaBk# 3 21,5% piunux y rpyani 2014 p. go 11,2% y rpyani 2019 p. ABToMaTuyHO
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pOSMlp ,ZIOXO,Z[lB HaCCJICHHA Bl,Z[ pOSMlHICHHSI ,Z[CHOSI/ITlB SHUIKYETBCA Y ,Z[Bl‘ll TOMY
CHlBBlI[HOIHeHHﬂ PHU3UKY 1 A0X04y BTpaydae KOpeJIHI_IIIO 1 IMPOBOKY€E€ HAKOIIMYCHHA
KOIIITIB 11033 0aHKIBCHKOIO CHCTEMOIO.
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PucyHnok 6 — Entopne 300pa:keHHs1 piBHs Pucynok 7 — EntopHe 300pa:keHHs1 BUTPAT Ta
Jeno3uTiB HaceJieHHs kpainu 3a 2008-2018pp. cepeIHbOI0 3apPOO0ITHOIO IJIATOI0 HACeJIEHHS

3a 2010-2018pp.
Pospaxoeano asmopamu 3a oanumu [2,6]

Ha migcraBi BuU3HaueHMX KpPUTEPIiB Ha MiAcTaBi (YHKIIOHAIBHOI 3aJ€KHOCTI
MOXHa C(QOpMYyBaTH CYKYITHHM I1HTErpaJilbHUH KOE(QILIEHT, SIKUK CyOJiMyBaTUMeE
HACIAKMA YCIX CKJIQJOBHX peaji3allii KOTHITHBHUX 3M10HOCTEH HACEIeHHS I0J0
YOpaBIiHHA J0XOAaMH 1 BUTPATAMU IOMOTOCTIOZIAPCTB 32 2010-2018 pp. 3a
pe3ysibTaTaMi MPOBEACHOIO aHATITUYHOTO JTOCHIIKEHHsI OyJI0 BU3HAYCHO €TaJOHHE
3HAYCHHS IHTETPAILHOTO TTOKA3HHUKA YIIPABIIHHSA JOXOJAMH TIPHU SIKOMY JOCSITAEThCS
TyalliCTUYHUN eKOHOMIYHHMM edekT. i mpoBeAeHHS PO3PaxXyHKY IHTETPaIbHOTO
MOKa3HUKAa e€(EeKTHUBHOCTI  YOPaBIIHHSA  JIOXOJaMH HACEJCHHS IMPOTOHYEMO
BUKOPHCTOBYBATH HACTYMHY (HOpPMYITY:

Kir = |Z (xj:-:l J’il)|’ D

e N — KUIbKICTh MapaMeTpiB IHTETPaIbHOT'O MOKA3HUKA,
X;, V; — 3MiHHI 0a3UCHOTO Mepioay;

X;+1,Vi+1—3MIHHI HACTYITHOTO TIEPIOY.

Buxigni naHi mapaMeTpiB CKJIQJIOBUX 1HTErpPaJibHOTO MOKa3HUKa €()EeKTUBHOCTI
yHOpaBIiHHA A0X0JaMH HaceneHHs (Tadu.1.)

3 pucyHKy BUAHO, 10 niepiof 3 2010 go 2013p. xapakrepu3yeTbesi CTaOLTbHUM
3HAYCHHSM TOKa3HMKA 3 aMIUTITyA0r0 KonuBaHHs jutmie 0,53 3 8,70 y 2010 p. mo 9,23
y 2013p., npote 3HauenHsa 2014 p. crpimko nounnae 3poctatu Ha 0,9 1o 10,13, ToOTo
CBITYUTH TIPO 301TBIIICHHS! aKTUBHOCTI HACEJIEHHS 1010 YIIPABIIHHS JJOXOJaMHU.

Hanani no 2016 p. Taka TeHAEHIIIs 30€piraeThCs 1 aMILIITyIa POCTY CTAHOBUTh
4,99 3a nieit epion. Mi"imanbHe 3HAUYCHHS 1HTErPaIbLHOTO KoediieHTa mpunagae Ha
2017 p., 1110 OB’ S13aHO 3 €MOLIIMTHUM CTAaHOM HaCEJICHHS, K€ BIAMOBIIAE «COLIaIbHIN
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Jernpecii» 'y 3B’A3Ky 3 €KOHOMIYHOK HECTaOlIbHICTIO, pPO3YapyBaHHSM Y
MOJIITHYHOMY PEeXHUMI, 3pyHHOBAaHMMHU CIIO/IIBaHHS HA MPUIHHEHHS BIMCHKOBUX i,
Hee(DeKTUBHUMU MJISIMH YpsiIy Ta CBIIYUTh MpO HEOAKaHHS MIABHUILYBaTH
ebexkTuBHICTh nisuibHOCTI. 3HadeHHs 2018 p. cranoButh mnume 7,73, TOOTO
BiJI0Opakae MOYaTOK MO3UTUBHUX 3PYLICHb Y CTABJICHHI HACEJICHHS JI0 YIpPaBIiHHS
J0XO0JIaMHU.

Ta6mauus 1

Bxiani xaHi 11 po3paxyHKy IHTerpajbHOI0 MOKA3HUKA eeKTUBHOCTI

YHPaBJIHHSA 10X01aAMHU
Pix X ¥i Pix X ¥i Pix X; ¥i Pix X ¥i Pix X; ¥i
2010 | 0,58 | 0,66 | 2012 | 0,54 | 0,65 | 2014 | 0,53 | 0,62 | 2016 | 0,51 | 0,56 | 2018 | 0,47 | 0,58
0,66 | 1,82 0,65 | 1,80 0,62 | 1,74 0,56 | 1,62 0,58 | 1,55
1,82 | 0,12 1,80 | 0,13 1,74 | 0,11 1,62 | 0,08 1,55 | 0,16
0,12 | 2,85 0,13 | 2,98 0,11 | 3,29 0,08 | 4,05 0,16 | 2,84
2,85 | 0,58 2,98 | 0,54 3,29 | 0,53 505 | 0,51 2,84 | 047
Kisooro | 8,70 Kooz | 9,10 Kimoona | 10,13 Kimaots | 15,12 Kiwoots | 7,73
2011 | 0,57 | 0,63 | 2013 | 0,52 | 0,66 | 2015 | 0,51 | 0,58 | 2017 | 0,48 | 0,57 0,52 | 0,61
0,63 | 1,78 0,66 | 1,85 0,58 | 1,72 0,57 | 1,56 0,61 | 1,72
1,78 | 0,10 1,85 | 0,15 1,72 | 0,05 1,56 | 0,13 1,72 | 0,11
0,10 | 3,04 0,15 | 2,97 0,05 | 3,80 0,13 | 2,74 0,11 | 3,17
3,04 | 0,57 2,97 | 0,52 3,80 | 0,51 2,74 | 048 3,17 | 0,52
Kivoo1 | 9,28 Kivoos | 9,23 Kivoois | 12,27 Kiwaor | 7,40 Ken | 9,56

Pospaxosano asmopamu 3a oanumu [2,6]
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B {HTeTpaATBHUI TTOKa3HUK ¢(DeKTHBHOCTI YIIPABMIHA JOXO0AMH HACEICHHA standart

Puc. 8. /lunamika 3MiHM iHTErpaJibHOr0 MOKA3HUKA YIPABJIIHHSA J10X01aMHU
HaceJieHHs1 32 2010-2018 pp.

BucHoBku. 3a  pe3yinbraTaMud  IPOBEJEHOTO  JOCHIIPKEHHS  MOXHA
CTBEPKYBaTH, 110 Oa)KaHHS HACEJICHHS MIJBUIIYBAaTH €()EKTUBHICTh YHPABIIHHS
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BJIACHMMM JOXOJaMHU 3aJI&KUTh IEpII 3a BCE Bl OTOYYIOUOIO CEpEAOBHINA Ta
3arajbHOI COLIaJIbHO-€KOHOMIYHOT 0OCTaHOBKM y KpaiHi, MO-APYTe, BiJl BIIEBHEHOCTI
y HaJeXHOMY BHUKOHAHHI JEp)KaBOIO TapaHTIMHUX 3000B’s3aHb, MO-TPETE, BIA
NEPCIEKTUBHOCTI AisUTbHOCTI. [Ipy mOpiBHSAHHI OTpUMaHKX PE3yJIbTAaTIB PO3PaXyHKIB
3 BU3HAYEHUM CTaHIAPTHUM (€TAJOHHUM) 3HAYEHHSM IHTErPajbHOTO MOKa3HUKA
e(EeKTUBHOCTI YIPABIIHHSA JOXOJaMH MOXKHA MOOAYUTH, IO 3 YCHOTO MOJITOHY
MPOBEICHUX PO3PAXyHKIB JIMIIE TPU TMEPIOAN TEPEBUINYIOTh JaHE 3HAYCHHS 1
CBIIYaTh NPO TEBHE 3POCTAaHHS CBIJIOMOCTI Ta Oa)KaHHS BUKOPUCTAHHS BIIACHUX
KOTHITUBHUX 3I10HOCTEN JJI1 PO3BUTKY MaTepiaibHOrO 3abe3neueHHs. Pemra yacy
HACEJICHHS, Ha JKaJlb, 3HAXOJUTHCS y CTaHl 3arajbHOi COIIAJbHO-TICUXOJIOTIYHOT
nenpecii 1 He 0ayuTh MOKJIMBOCTEH Ta MEPCHEKTUB Yy MIJBUILEHHI €()EeKTUBHOCTI
YIpaBJIiHHS JOXOJdaMHU.
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Abstract. Changing priorities in the allocation of population's resources depends on a large
number of endogenous and exogenous factors, which leads to fluctuations in their consumption and
accumulation levels. The analysis of current trends demonstrates the orientation of the population
of Ukraine to the formation of monetary savings based on the state of the social environment and
socio-economic processes. The behavior of the population when making decisions about the
sufficiency of monetary incomes depends on their ability to manage the household budget and
changing needs, taking into account the challenges of society. It can be stated that there is no
correlation between the increase of the minimum wage and the desire of the population to form
cash savings to increase their own income or to increase their confidence in the future, while social
tension in society leads to an increase in the level of activity of the population to generate
additional income, soon and investing in cash income deposits.
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Abstract. The article deals with the main problems of researching the investment behaviour of
high-tech TNCs and which are relatively new in the market of goods and services, which are
operating in the context of transformational changes and global challenges. It devotes to the issue
of investment behaviour and the motivational component of transnational corporations' investment
activities.

The paper provides examples of the most innovative companies and their fields of activity,
which can serve as an example for the development of new concepts in the management of
structural unmits. It confirms that innovativeness of economic activity of entities affects various
sectors from trade, marketing to agriculture, food standards.

Key words: corporate strategy, investment behaviour, international investment, sustainable
development, technology

Introduction.

Nowadays, the subjects of international economic relations are faced with the
problem of developing their own competitiveness and retaining advantages that will
be able to be competitive on the world market and give them the opportunity to
receive the same income as before. However, the development of new technologies,
innovations, that is, the factors of the information and technological environment,
transform their activities and create the preconditions for the development of high-
tech business.

New technologies apply in every sector of the economy from agriculture to
software development. The emergence of innovation in some ways helps to facilitate
society, to cure diseases, epidemics, to reduce abrupt climate change and the
operational cycle of production, making it less costly and resource intensive.
Previously, TNCs in the field of production or extraction of natural resources were
key players within the global space and dictated their rules in the market. Today, this
trend has shifted towards adherence to the concept of sustainable development, ie
taking into account the social, economic and social dimension, where only high-tech
TNCs will remain competitive.

Hence, we have the relevance of research in the investment behaviour of high-
tech TNCs and the need for a more thorough and in-depth study of this problem.

Analysis of recent research and publications.

Many scientists have studied the investment activity of corporations, the
definition of TNCs as one of the most innovative subjects of international economic
relations: 1. Rogach [6], D. Lukianenko [5], O. Mozhovyi [5], L. Rudenko-Sudarieva
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[7], experts of World Economic Forum [9], UNCTAD [10] and others.

Their papers is relevant, interesting and detailed in the study of TNC behaviour
and the innovative aspect of their activities. As a result of the development of the
economic system of countries on the basis of innovative explosion, globalization of
all spheres of economic life, high-tech TNCs and companies engage in the
development of new technologies and become leaders-innovators within the
international economic system. There is a need to provide a thorough explanation for
the transnationalization of international business and the transformation of investment
objects.

Developing countries are beginning to be the largest donors and recipients of
investment, especially for high-tech TNCs whose parent companies are located in the
PRC, South Korea, India, Malaysia, Chile, Brazil, Peru. Their activity strongly
influences the economic development of the host countries, as they enter the foreign
market and have different motives for their existence.

Results of research.

Transnational corporations play a key role in the transfer of investment, the
exchange of experience, and technology, as sometimes their capitalization is more
than the budgets of some countries.

Many scholars interest the term «transnational corporation». There are many
definitions and interpretations of this concept, which is explained by the specificity of
the existence of TNCs on the one hand as a set of enterprises worldwide, and on the
other - as a single complex with a single management centre.

In particular, I.Rogach announced that a multinational corporation is inherently
cause-and-effect, i.e. accompanied by international business concentration and
internationalization processes [6].

Then the process of transnationalization are considered by L.Rudenko-Sudarieva
and O.Mozhovyi as a worldwide phenomenon, which is an objective process of
enhancing global integration as a result of the expansive deployment of multinational
TNC operations [7, p.191].

TNCs international investment activity is an incentive to ensure global
technology transfer, exchange of experience, and together, investment is the key
element in economic development and the well-being of society. However, TNCs
also have their own motives for placing investments. The main motives for TNCs
investing are: entering the foreign market; growth of the corporation and expansion
of its activity; the need to support and develop the corporate image; the desire to
avoid dependence on the internal market; diversify risks; provide resources to
manoeuvre; innovative development and access to technological resources; the
possibility of using state investment support programs; solving long-term and
perspective tasks.

Based on the motives of TNCs, it conducts its own investment behaviour, which
1s a causal link between the existence of benchmarks and the expected behaviour in
the sense that the goals tend to focus management's attention on the most important
factors of influence. It should also be noted that complex goals make TNCs function
much more efficiently, although more risky [5].

During research of domestic and foreign scientific literature, the investment
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behaviour of TNCs characterizes as behaviour that exists in results from the
economic incentives of any business entity. This gave the necessary and sufficient
grounds for formulating the concept of "investment behaviour of TNCs".

Investment behaviour of TNC's is the decision-making process of TNC's
management staff, deciding which entities from which sources to invest in the future
to generate income or social or economic effects as a result of complex global
economic transformation business activity.

Investment behaviour strongly intertwines with the processes of
internationalization and the acceleration of technological progress, which has led to
an increase in high-tech TNCs and their impact on the implementation of investment
policies in host countries. For example, according to UNCTAD, high-tech TNCs
occupy a leading position in the ranking of the 100 largest TNCs. Midea Group
(China), Toshiba - home appliance manufacturer (Japan), Robot Manufacturing
Corporation (KUKA) and Eureka (Sweden), specializes in floor care products, have
first places at the rating [10].

The investment activity of corporations was also quite significant. In particular,
SK Hynix (Republic of Korea) plans to invest nearly 150 billion US dollars over the
next ten years in the development of semiconductors, but it is one of the ten largest
chip-manufacturing corporations (Table 1).

Table 1

The biggest corporations — manufacturers of chips in 2019

Ne Corporations Sales, billion US dollars | Number of employees
1 | Intel 09.8 110 200
2 | Samsung 75.7 320671
3 | Taiwan Semiconductor 34.2 48 752
4 | SK Hynix 36.2 22254
5 | Micron Technology 30.9 30 000
6 | Broadcom 16.5 15 000
7 | Qualcomm 16.4 41 000
8 | Texas Instruments 13.9 29 888
9 | Toshiba 12.3 141 256
10 | Nvidia 11.6 13 227

Source: compiled by author based on [2]

The experts of the International Monetary Fund believe that one of the problems
of innovation is the complexity of taxing investment income of this nature. There is a
certain distance between the client and the seller or the host country and TNCs in
communicating the results of their activities and information regarding the
transactions taxation. There are differences in countries over the process of virtual
investment taxation and the creation of a single consolidated regulatory framework
[4].

TNC's international investment in the agricultural sector become more popular
because of innovative laboratory research. The concept of food withdrawal in
specialized institutes has been widespread lately. Previously invested in the
development of artificial products of plant origin, today, scientists have developed
meat products without the additional cultivation of animals under natural conditions.

According to the World Economic Forum Report “Innovation with a Purpose:
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Improving Traceability in Food Value Chains through Technology” by 2030, new
blockchain technologies, sensory research, and food sensing technologies will be able
to address food shortages of up to 85 million tons. Contaminated food triggers
epidemics and the spread of infectious diseases. TNCs investments in this industry
will help reduce the risk of disease and develop technologies for accurate verification
of the content of goods for compliance with sanitary and phytosanitary standards. It
would be appropriate for TNCs to share their experience with small and medium-
sized farms in order to implement an extensive system of protection and control of
the products that they distribute and sell [8].

The concept of innovation in agriculture reflects in the following principles of
international: food safety, sustainable development, efficiency, inclusive
development (Figure 1).

Innovative principles in

aoriculture

\ v | v ¥
Food safety Sustainable Efficiency Inclusive
(up to 800 million development (by 2050, the food development
people suffer from (the food industry industry should feed (access to food of the
gastrointestinal accounts for up to up to 9.5 billion poorest countries)
diseases) 25% of CO2 people)
emissions, 70% of
water losses)

Figure 1 Innovative principles of international investment in agriculture
Source: [2]

Investing in the development of new technologies is attractive to TNCs,
especially with regard to the pharmaceutical industry, transport, blockchain,
nanotechnology and biotechnology in medicine, agriculture. But along with the
benefits, there are risks of moving to virtual business, the creative thinking of TNC
executives, job cuts due to the transition to robotization, computerization, and the
non-physical nature of the economy.

Multinational corporations are beginning to invest in the development of their
capabilities, placing innovations in a specific host country, enabling the rapid
development of developing countries such as China, Chile, Argentina, Brazil and
Nigeria.

For example, corporations in China have invested 5.1 billion US dollars in the
construction of a high-speed highway linking Jakarta and Bandung. This project will
involve a large number of countries in the construction of infrastructure. China is
investing in the development and construction of gas and oil pipelines in Kazakhstan,
Turkmenistan, and Kyrgyzstan. Georgia, Azerbaijan, recognizes the role of PRC
investment projects. In addition, China Communications Construction Corporate,
China Harbor Enginerring Company and China Railway Group consider developing
and retrofitting 1200 ha of land around the Panama Canal [1].

China also launched a huge infrastructure innovation project to build four new
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metro lines and expand three existing ones in 2019-2024. The project is part of a
national strategy to develop the northeastern provinces and achieve next-generation
transport. It is worth noting that the investment project estimates at 71.14 billion
yuan. Chinese infrastructure is constantly evolving with the help of foreign
investment, especially TNCs [1].

In today's digital world, corporations are transforming their own organizational
structure, methods of enterprise management with the use of new telecommunications
and innovation technologies to stay on the market. Savings transform into a virtual
form of capital accumulation. Successful and most profitable corporations are new
companies with a rapid pace of development and gaining sympathy from consumers,
customers of their products or services.

According to the Fortune 500, the top 100 fastest growing companies in the
world in 2019 are technology companies, while energy companies are lagging
behind. It should be noted that the top 5 companies come from the PRC and the US.
After analysing this rating, Momo (PRC) is the first dynamic and profitable company,
with revenue of 2.14 billion US dollars, net income of 340 million US dollars,
capitalization of 7.4 billion US dollars. Its competitive advantage is that it is an
online platform in the form of a social network and allows you to share music, videos
and text messages, provides a paid subscription.

In total, there are only 6 companies in the rating, together with the previous one,
originating in the PRC, such as: Weibo, Baozun, YY, Autohome, SINA. In turn,
Texas Pacific Land Trust (USA) comes second (revenue - 432 million US dollars, net
income - 306 million US dollars, capitalization - 6.1 billion US dollars). This
corporation i1s unique in that it accumulates land capital and owns about 370,000
hectares in 20 counties in West Texas, making it one of the largest private
landowners in the state. The third is Micron Technology (USA) (revenue - 29.985
million US dollars, net income - 13.06 million US dollars, capitalization - 42.6
million US dollars), which specializes in semiconductor products, mainly on DRAM
and NAND chips, flash memory, SSDs, CMOS sensors. The company's annual
growth rate is 173%.

The social direction of companies' activities remains a prerequisite for the
existence and role of the enterprise in society. Then in fourth place is Corcept
Therapeutics (USA) whose income is 258 million US dollars, net income i1s 76
million US dollars, capitalization is 1.28 billion US dollars. It is a pharmaceutical
company specializing in the development of drugs for serious metabolic, psychiatric
and oncological diseases. Fifth place - Netflix (US) (revenue - 16.6 billion US
dollars, net income - 1.3 billion US dollars, capitalization - 160.6 billion US dollars),
which is successful in the telecommunications industry by providing streaming video,
streaming TV and movies over the Internet [3].

As we look at the largest emerging companies, we can see the key role of
information, technology corporations in the PRC and the United States. Hence, it
confirms that multinational companies in these countries are major donors of
investment.

Also according to the Fast Company rating, the top 50 most innovative
companies in the world were published in 2019, with the top five being: Meituan
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Dianping, Grab, NBA, The Walt Disney Company, Stitch Fix. After examining the
entire rating, we find that two Chinese companies - Meituan Dianping and Alibaba
occupy the first and fifteenth positions respectively. It should be noted that Chinese
corporations are developing at a rapid pace, especially in innovation. The focus of the
Fast Company research is also on companies from the PRC that are engaged in the
development of new technologies, the provision of modern services in the field of
online orders, equipment rental, cars, that is, the distribution of e-commerce services.

Meituan Dianping is the most innovative company in the world in 2019,
specializing in online ordering and delivery of food, hotel reservations, movie tickets,
private rental (Airbnb analogue), car rental, bike sharing, that is, providing everything
more than 200 service categories. Trade volumes are confirmed by the fact that in the
first half of 2018, Meituan completed 2.77 billion food delivery transactions for more
than 350 million people in 2,800 cities.

In second place among Chinese companies is Alibaba Group, which is an online
e-commerce giant consisting of leading online platforms such as Tmall, Taobao and
Alipay payment service. The reason for the company ranking in the innovation is the
development of its own network of supermarkets Hema Xiansheng with a focus on
fresh food. This network, launched in 2016, already has over 100 stores in China.
Alibaba's core concept is to combine online and offline retail tools to create an online
shopping system with a mobile phone. To facilitate purchases, the company has
developed a mobile application Hema, which stores the geolocation of the buyer and
provides recommendations for the nearest store, as well as the buyer can choose
products for their freshness, order delivery. Alibaba uses “Smile to Pay” to pay for
purchases through face recognition technology, artificial intelligence technology, and
hotel business robotics by launching “Flyzoo™.

Another innovative company in China is Xiaohongshu. In general, it is a virtual
company that works as a mobile application that collects user feedback and offers,
first and foremost, the opportunity to buy foreign goods. In January 2019, there were
already 200 million users registered with the app.

Megvii Technology has focused its attention on developments in artificial
intelligence. Face ++ technology, invented by Megvii, allows you to recognize faces,
text and various objects. More than 210 countries have already used it in sectors such
as banking, insurance, securities and finance [9].

In fifth place is Nio, which has conquered the electric vehicle market. In
September 2018, Nio's shares were listed on the New York Stock Exchange. In sixth
place is Ant Financial, which specializes in financial services. It was created as a
payment system. With the Alipay mobile application, a customer can pay for
purchases, use Ant products as an online lending platform, MyBank and Yu'e Bao's
investment service, and make blockchain money transfers. In addition to trading
services, innovations make it possible to receive educational services, such as
learning a foreign language introduced by VIPKid, ranked seventh. In this case,
virtual reality is used to teach foreign language video chat for children aged 4 to 15
years. Chinese companies are also increasing their market share in the food industry,
which can be seen by the example of Luckin Coffee, which has been a major
competitor of Starbucks and ranked eighth in the ranking. The advantage of the
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company is the speed of service, as it is mandatory to use a mobile phone to order. It
should be noted that the registration of the company took place in 2017 and for two
years we have been observing such scale of activity flourishing.

Ninth place of rating is Sogou Information and Communication Company
(NYSE: SOGO), which has developed a mobile search engine within the PRC. It
should be noted that Sogou Search is the default search engine in the mobile browser
QQ Tencent and qq.com. The main areas of operation of the enterprise are search
advertising, Chinese language method for mobile devices and PCs, launch of two Al-
based translation devices: Sogou Travel Translator and Sogou Smart Recording
Translator without the need for internet connection. Sales of Sogou Travel Translator
in the first day of release amounted to approximately 1.6 million US dollars.

And in tenth place - GJS Robot, the focus of activity is the toy - combat work,
which uses modern robotics technologies, such as computer vision to identify the
enemy (as well as its owner) [9].

Conclusions.

As a result of the research, TNCs are changing their investment behaviour in the
light of innovations, new technologies, especially as regards the use of online
platforms in the fields of trade, services, agriculture.

The largest technological TNCs from the developed world ranks at first places in
investment volume. There is a rethinking of the conventional, classic organizational
structure of TNCs into virtual cybernetic architecture, using various electronic
applications, touch and scanning technologies, teaching youth computer science. On
the one hand, we can consider them as investments in new investment objects, and on
the other, because of the Fourth Industrial Revolution and adaptation to its
challenges.

International investment in agriculture will make it more efficient to manage the
resources of farm businesses, but will reduce the jobs of farmers if there is a shift to
laboratory removal of food. Therefore, innovations, on the one hand, incur high costs
for their development and implementation, and on the other, help reduce risks for the
future.
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Anomauis.

Bemyn. Ileped cy6’ekmamu  MidcHaApOOHUX eKOHOMIYHUX GIOHOCUH nocmand npoorema
PO3BUMKY GNACHOI KOHKYPEHMOCNPOMOICHOCMI Ma 30epediceHti nepesaz, sKi 3MOHNCYmMb 3aNUUUMU
ix Ha Cc8IMOBOMY PUHKY MA HAOAMU MOICIUBICMb OMPUMYBAMU Mi cami 00X00u, wo U pauiule.
Ilpome, poszeumox Ho6ux mexHONORI, I[HHOBaYil, mMobmo Gaxmopu iHgopmayitinoco ma
MEXHONI02IUHO20 CepedosUIa MPAHCHOPMYIOMb IXHIO OIANbHICMYb | CIMBOPIOIOMb NEPeOyMO8U Ois
PO3BUMKY BUCOKOMEXHOIO2IYHO20 Oi3HeC).

Ananiz _ocmamnnix _0ocnioxcenv i _nyoaikayit. Bueuenwam ineecmuyitinoi  OisibHocmi
kopnopayit, Oeghiniyii THK sax 00Ho20 3 HauOiibwl IHHOBAYIUHUX CYO €KMIB MINCHAPOOHUX
EeKOHOMIYHUX GIOHOCUH 3aumanucs b6azamo euenux: 1. Poeau, /. Jlyk snenxo, O. Mo3zeosuii, JI.B.
Pyoenxo-Cyoapesa, excnepmu Bceceimnvoeo exonomiunozo gpopymy, FOHKTAJ] ma inwi.

Ixui nanpayiosanns € axmyanbHuMu, YiKasumu ma po320pHYMUMU 6 MeNCax O0CTiONCeHHS.
nogedinku THK ma innosayitinoco acnexmy ixHboi OislIbHOCHI.

Buknad ocnosnoeo mamepiany docniddcenns. Tpancuayionanvui kopnopayii  eparoms
KII0Y08Y poib Y nepeoadi iHeecmuyii, O0OMIHOM 00CB8I0Y, MEXHON02IAMU, MAK SAK IHKOAU iXHs
Kanimanizayis cknaoae dinvue anise 0100xcemu 0esKux Kpaiu.

Misxcnapoona ineecmuyitina Oisinohicme THK € cmumynom ons 3ab6e3neveHHs C8IimMo8020
mpawncgepy mexnHonozitl, 0OMiHy 00C8I00M, MA AK PA30M [HEeCMuyii € 3aN0PYKO eKOHOMIYHO20
possumky, 000podoymy cycninecmea. Oownax, THK maromwv i eracni momusu npu po3miuyeHHi
iHBeCmuyil.

Ocnosrumu momusamu ineecmysanns THK €: 6uxio na 3apyoixcuuii puHok,; picm Kopnopayii
i poswupenHs ii OiAIbHOCMI, HeOOXIOHICMb NIOMPUMKU MA PO3GUMKY IMIOJNCY Kopnopayii;
NPACHEHHS. YHUKHYMU 3AJIeHCHOCMI 8I0 KOH TOHKMYPU GHYMPIWHbO20 DUHKY, Ougepcughikysamu
PUBUKU, 3a0e3neyumu MONCIUGICMb MAHe8py pecypcamiul, IHHOBAYIUHUL PO3GUMOK Ma OOCMYN 00
MEXHONO2IYHUX — PecypCi8, MONCIUBICMb BUKOPUCMAHHA — OEPHCABHUX NPOSPAM  RIOMPUMKU
iH8EeCMYBAHHS, PO38 SA3AHHS NEPCNEeKMUBHUX MA 00820CMPOKOBUX 3A60AHDb.

Innosayivini  xomnauii € Oocums NPOSPECUBHUMU MA KOHKYPEHMOCNPOMONCHUMU HA
C8IMOBOMY PUHKY moeapie, pobim i nocuye. Jloxazom ixuvoi ycniwnocmi € xopnopayii 3 KHP,
CllIA, Ilieoennoi Kopei, ski 3auimaromv nepwii micys y C8IimMOBUX peumuHeax IHHOBAYIUHUX
nionpuemMcms.

Bucnosxu. B pezynomami npogedenozo oocniodcenns, THK 3mino0oms ¢80 iH8eCmMuyitiny
N0BEOIHKY 3 YPAXY8AHHAM IHHOBAYIU, HOBUX MEXHOLO02IU, 0COOIUBO, WO CIMOCYEMbCS BUKOPUCMAHHS
OHMIaUH-naampopm Yy chepi mopeieni, 006cnye08y8anHs, CilbCbkozco eocnooapcmea. Haiibinbwii
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mexnonoeiuni THK 3 po3eunenux kpain ceimy 3aumaromes neputi no3uyii 8 00’ emax iHeecmy8anHs.
Kniouosi cnosa: insecmuyitina nogeodinKa, KOPNOpamueHa cmpamezis, MINCHAPOOHe
iHBECmMY8aHHA, CMAUL PO36UMOK, MEXHON02IT
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Anomauia: B cyyacnux ymosax Yxpainu OocseHenHs npiopumemis Cmano2o po36UMK)
nocmae 5K 00He i3 20JI06HUX 3A80AHb, 0OYMOGIeHe CUCIEMAMUYHUM BNIUBOM KPUZ0BUX SA8ULY K 6
EeKOHOMIYI 8 YINOMY, MAK i HA PIBHI OKPeMUX pe2ioHi8 KpaiHu 30Kkpema. Y cmammi npoananizo8aro
meopemulmi acnekmu NOHIMmMs «CMauil PO36UMOK). Busnaueno ocuoéni cknadosi cmaioz2o
PO3BUMKY,  OOCHIONCEHO IX B3AEMO38 30K mMa OOIPYHMOBAHO HEOOXIOHICMb (HopMYySaHHs
IHHOBAYIUHO-IHEeCMUYTIHOI MOOeNT PO3BUMKY, SIKA CApUSMuUMe 00CISHEeHHIO NPIopumemie Cmaioeo
posseumky. Jlocniodxceno meHOenyii po3eumKy eKomomiku YKpainu ma micye KpaiHu 6
MIJICHAPOOHUX pPelimuneax 3a iHOeKCOM CMAN020 PO3BUMKY M 2100aAlIbHUM [HOEeKCOM IHHOBAYILL.
Buseneno 63aemo36’sa30x epexmusHoi iHHOBAYINIHO-IHEeCMUYINIHOT OisIbHOCMI 01 0OCACHEHHS
npiopumemis cmanoeo po3sumky. Pozpobreno innosayitino-ineecmuyitiny CMpyKmypHy MoOeb,
AKa cnpusimume 00CACHEHHIO NPIopUmMemie Cmaio2o po3sumky Yxpainu.

Knrwowuoei cnoea: cmanuu po3eumok, IiHHOBayii, IHeecmuyii, IHHOBAYIUHO-IHEECMUYIUHA
Mooenb

Berym.

HeBix’eMHOIO YMOBOIO CTaJIOTO PO3BUTKY KpaiHM € BIPOBAIHKCHHS HOBUX
TEXHOJIOT1H y BCiX cepax colialbHO-eKOHOMIYHOTO PO3BUTKY. Came uepes 1€ BUXij
VYkpaiHu Ha TPAEKTOPIIO CTATIOTO PO3BUTKY HalUacTIIIe OB’ I3YIOTh 13 MPOBEACHHIM
1HHOBAIIHHO-1HBECTUIIHHOI JISJILHOCTI. B CHOrOAHINIHIX yMOBaxX I1HHOBAIlli €
JIOKOMOTHBOM PO3BUTKY BITUM3HSHOI €KOHOMIYHOI CUCTEMHU. AJie iX BIPOBaIKCHHS
Ta peamizauii HEMOXJUBI 0e3  BKIAJECHHA  MaTepiaibHUX, (IHAHCOBHUX,
IHTEJIEKTyaJIbHUX PECypCiB UM KamiTaily, TOOTO 1HHOBaIliliHA IsSIbHICTh HEPO3PUBHO
MOENHAHA 3 1HBECTULIMHUMH TMpolecamMu y KpaiHi. [{ns crazoro po3BUTKY Ta
MOJAJIBILIOTO MPOLBITAHHA YKpaiHa MoTpedye CTBOPEHHS JIOCKOHAJIOI 1HHOBALIMHO-
1HBECTHUIIMHOI MOJIEJIl PO3BUTKY.

JIOCTDKEHHIO TIPOIECIB CTAJIOr0 PO3BUTKY IPHUCBSIYCHO Ipalll TAKUX BUYCHUX,
ak Jloobukina O.K.[1], Kupuu H.B. [2], Kipeea E.A. [3], Koambuyx C.A. [5],
Xanosa O.B. [13], [Hamap A.T'. [16] ta inmmux. Tak, CmupnoBa L.I. [8] mochimxkye
TEOPETUYH1 aCleKTH CTAJIOro po3BUTKY B YkpaiHi, Cmopkantok T.I1. [9] posrasgae
CTaM PO3BUTOK B yMOBax rioOami3aiii Ta BHOKPEMIIIOE HOTO CKiIanoBi. Pi3Hi
aCIleKTH 1HHOBAIIMHO-1HBECTUIIIMHOT ISUIBHOCTI YKpaiHW BHUCBITICHO Yy MpaIsix
TaKUX BITYM3HAHUX BueHHMX, sk Makcumenko A.f. [5], JleBkiBchkuit O.B. [4],
[uOynwoB [1.M. [14] ta inmmx. 3okpema, Kiuyk H.B. [3] po3rnsgae iHHOBaIIHO-
IHBECTULIIMHY  JISJIBHICTh  SIK  CKJIAJIOBY  PO3BUTKY €KOHOMIKM  YKpaiHW,
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VYapsaanuenko O.B.[12] ananizye BIIMB 1HHOBAILIMHO-1HBECTUIIIMHOT TISUIBHOCTI Ha
CTaJINI PO3BUTOK EKOHOMIKH JIEP>KaBH.

He puBmsiunce Ha HU3Ky poOIT Ta myOiikamiid, Ha CbOTOJHI NHUTaHHS
YIOCKOHAJICHHS 1HHOBALIMHO-IHBECTHUIIIMHOT [ISJIBHOCTI MOTpedye MOJalbIIOTO
TOCTIKEHHS. 3apyOiKHMIA JOCBIJ 3 KOXHUM JHEM BCE OLUIbIIE JTOBOIUTH, IIIO
aKTMBHA 1HHOBAIITHO-IHBECTHUI[IIHA TMOJITHKA NPUCKOPIOE TEMIIU 3pPOCTAHHSA
E€KOHOMIKHM Ta 3a0e3reuye MIBUAIIC JOCATHEHHS IUIEH CTaaoro po3BUTKY. Tomy
BUBUYEHHS (DAKTOpIB, 10 MNPUILIBUIIIYIOTH Mepexiyy YKpaiHu Ha 1HHOBAIiHHO-
IHBECTHIIIMHUI NUISIX PO3BUTKY € HAA3BUYAHHO aKTyaJlbHUM MHUTAHHSAM B yMOBaXx
CHOTOJICHHSI.

Meroto cTtaTTi € po3poO0Ka 1HHOBAILIITHO-IHBECTUIIHHOI MOJEIl PO3BUTKY
YkpaiHu sIKk OCHOBH JIOCSTHEHHS MPIOPUTETIB CTAJIOTO PO3BUTKY.

Jl7is AOCATHEHHsI MOCTaBIIEHOT METH poOOTa BHKOHYBAjach i3 BUKOPHUCTAHHIM
IIUPOKOTO CIIEKTP HAyKOBUX METOJIB, 30KpeMa 3araJilbHOHAyKOBUX TaKUX SK
IHIYKIIIS, JeTyKIisA, CACTEMHUN aHai3, CHHTE3, K1 CTaJId OCHOBOIO ISl BU3HAUCHHS
OCHOBHHMX (DaKTOPiB, SIKI BIUIUBAIOTh Ha CTAJIMA PO3BUTOK YKpaiHu. CTaTUCTHYHI
METOJIM BUKOPUCTOBYBAIUCS JJIS TOCTIPKEHHS KUTbKICHUX TTOKA3HUKIB OLIHKU PiBHS
CTaJIOrO PO3BUTKY Ta MOKA3HUKIB MO0 PIBHS IHHOBAIITHOCTI €KOHOMIKH Y KpaiHHu.

OCHOBHM TEKCT.

3arocTpeHHs €KOJIOTTYHUX MPOOJIeM Ta po3yMiHHS HEOOX1THOCTI BIPOBAKEHHS
HOBUX MIAXOJl 10 BUPOOHHMYUX MPOLECIB 3YMOBIIOIOTH 3POCTAHHS AKTYyaJlbHOCTI
KOHLIEMIII  CTajJoro po3BUTKY SK 0a30BOi CKJIaJA0BOi OyJOBM  Cy4acHOi
HApPOJHOT'OCIIOIAPCHKOI CUCTEMHU.

B ymoBax ChOTrOAHIMIHIX COLIAJIBHO-EKOHOMIYHMX TpaHcopMmauiid B YKpaiHi
HEOOXIIHUM CTaj0 peTeabHE MAOCHIKCHHS MOHSTTSA CTajJoro PO3BUTKY, aHali3
¢dakTopiB, mo #oro ¢OpMyIOTh Ta YHMHHHKIB, M0 Ha HBOTO BIUTUBAIOTE.
[leprioueproBo mij MOHATTSAM CTAJIOTO PO3BUTKY PO3YMIUIH «TAaKUM PO3BUTOK, KU
MOBHICTIO 33J]0BOJIbHSIE MOTPEOU TEMEPIITHBOTO Yacy 1 OAHOYACHO Hi B IKOMY pasi He
CTaBHUTh MiJ 3arpo3y 3JaTHICTh MaOyTHIX TMOKOJIHB 3aJI0BOJBHATH CBOI IMOTPEON»
[10, c.17].

[ToHsATTS «cTamuii PO3BUTOK» PO3IIISJIAETHCA Ta IHTEPIPETYETHCS PI3SHUMU
HAyKOBIIIMA Y BIJMOBIAHOCTI JO0 JOCHIKYBaHOI TIpobOiieMu. Y TOH »ke dac,
OUTBIIICT, HAYKOBIIIB CXUJISAIOTHCS JO 0a30BOT0 TPAKTYyBaHHS CTaJOTO PO3BUTKY SIK
KOHIIEMI[iSl  I[IOJI0  B3AEMOJIOTIOBHIOIOYOTO  (YHKI[IOHYBaHHS  €KOJIOT14HOI,
eKOHOMIYHOI Ta COLIaJIbHOI CKJIaJOBHX.

Tax, CmupHoBa I. BU3HaYae, 1m0 cTaauil pO3BUTOK — II€ €KOHOMIYHE 3pOCTaHHS,
10 HE MPHU3BOJUTH JO TMOTIPUICHHS HABKOJIHUIIHBOTO CEPENOBHUINA, Ta MPU LBOMY
CYNMPOBOKYETHCSA BUPIMIEHHSM COIIABHUX MPOoOJeM 1 3a0e3MeUeHHsIM COIliaTbHOT
crpaseymBocti[ 10, c. 11].

Ha nymxy Cwmopxkantok T.II. cranmmii po3BUTOK — CKJIagHa KaTeropis, o
BKJIIOYA€ KpIM BHU3HAUYEHUX paHIIIe EKOHOMIYHOI, €KOJIOTIYHOI Ta COIladbHOT
CKJIQJIOBUX, I TPU HE MEHIII BAKIIMBUX — MPABOBY, MOJITUYHY Ta TyXOBHY CKJIAJOBI,
OCKIJIbKM 0€3 HOPMAaTHBHO-IIPABOBOT'O PETYJIOBAHHS MPOLIECOM CTalOro PO3BHUTKY,
0e3 MOJITUYHUX MPOrpaM Ta COpSIMYBaHb, 0€3 CBIIOMOrO CHPUUHSTTS AIMCHOCTI HE
CTa€ HEe MOXJIMBUM 1 caMm cTajaui po3BUTOK[11, c. 256].

ISSN 2567-5273 70 www.moderntechno.de



Modern engineering and innovative technologies Issue 11 / Part 3 éw

[Toni6HOT AyMKM NOPUTPUMYIOTHCS 1 BITUM3HSHI HaykoBll XaHoBa O.B. Ta
Ckibina C.O., siKi BBaXKalOTh, 1110 CTAIMN PO3BUTOK — I1€ CUCTEMA B3a€EMOY3TOIKEHUX
YOPaBIIHCHKUX, E€KOHOMIYHHX,  COILIAJbHUX, MPUPOJOOXOPOHHUX  3aXOJIB,
CHpSMOBaHUX Ha (POPMYBaHHS CHUCTEMH CYCHUIBHHUX BIJHOCHMH Ha 3acajax JOBIpH,
NapTHEPCTBA, COJIAAPHOCTI, KOHCEHCYCY, €eTHYHHMX LIHHOCTEeH, Oe3MmeyHoro
HABKOJIUIITHROTO CEPEIOBUINA, HAIIOHAIBHHX JHKEpel JyXoBHOCTI [15, ¢. 21].

Takox MOXKHa IMOTOJMTHCH 13 BUcIoBIeHHAM Kupnu H.b., sxa Bu3Hauae, 110
CTIMM PO3BUTOK HAWIOBHIIIE MOXHA OXapaKTepU3YBATH SK MPOLEC MOCTIHHUX,
OesnepepBHUX  (3aKOHOMIPHHUX), HE3BOPOTHUX (1[0 HaAiHO 3a0e3MeuyroTh
ICHYBaHHS1) Ta Y4ITKO BU3HAaYEHUX (LLIECIIPIMOBAaHUX) 3MiH 00’€ekTa [2, c. 151].

VY konextuBHii MoHOrpadii «Cranuii po3BUTOK — XXI CTOMITTS: ynpaBiiHHS,
TEXHOJIOT1l, MOJIENi» aBTOPH TOTOKYIOThCS 13 MEPIIOYEPrOBUM BHU3HAYCHHSIM
CTaJOr0 PO3BUTKY 1 BIJAMOBIJHO JI0 IIbOTO BUCIOBIIOKOTH IIKaBY AYMKY IPO Te, L0
TIOJICTBO B TEMEPINIHIA Yac TOBUHHO J>KUTH Ha BIJICOTKMA BiJ KamiTaly HE
BUKOPUCTOBYIOUH caM Kamitam» [12, ¢.17].

VY3aranbHUBIIM BC1 HaBEJEHI1 TPAKTYBaHHS, Ha HAIly TyMKY CTaJIUi pO3BUTOK —
1[e CKJIa/JIHA KaTeropis, sSKa MOEIHYE Y c001 HU3KY B3a€MOTIOB’SI3aHUX €JIEMEHTIB, a
TakoX 3a0e3neuye epeKTUBHE BUPIIMICHHS COI1aJbHO-€KOHOMIUYHUX, €KOJIOTTYHHUX Ta
IHIITMX MPOOJIEM Cy4aCHOTO CBITOBOTO TOCTIOAPCTBA B IIIIOMY.

Exomnoriuna Exonomiyna ITomiTryaa
CKJIaJI0Ba CKJIaJI0Ba CKJIaJI0Ba
N 7'y
CormianpHa
CKJIaJI0Ba
\ 4
[IpaBoBa IanoBaIiiiHa [uBecTHIIiHA
CKJIaI0Ba CKJIaI0Ba CKJIaI0Ba

Puc. 1. Cxi1afoBi cTaJ1010 PO3BUTKY Y KpaiHu
IDicepeno: cghopmosano asmopom na ocrnosi [10, c. 256]

CTAJIUN
PO3BUTOK

JyxoBHa
CKJIaJI0Ba

JonoHioroun n1yMKy Cmopxkaniok T.I1. mpo Te, nio cTanuii po3BUTOK MOEIHYE
y €001 6 CKIIaJOBHUX: €KOHOMIUHY, €KOJOTI4YHY, COIliaJIbHy, IIPABOBY, MOJITUYHY Ta
nyxoBHy [10, c. 256], BapTO akKIEHTyBaTH yBary Ha TOMY, IO JAHE IOHSITTS €
HAJ3BUYAIHO IIMPOKO IJIAHOBMM Ta 0OAaraTOKOMIIOHEHTHHUM, MPOTE HAMBAaKIMBIIIE
BUJIUIMTH 1HHOBAIIIMHY Ta iHBECTUIIIHHY chepu okpemo (puc.l).

3 METOI0 paH)KyBaHHSA KpaiH 3a pIBHEM CTajoOro PO3BUTKY Ta aHAII3y pPiBHS
JOCSITHYTOTO CTaJIOr0 PO3BUTKY B YKpaiHI BUKOPUCTOBYIOTh 1HIEKC CTajoro
pO3BUTKY. JlaHUI MOKa3HUK PO3PaXOBYETHCS HA OCHOBI CUCTEMHU IHJIMKATOPIB, SK1
B1IOOpaXKalOTh CTaH EKOHOMIYHOI, €KOJIOTIYHOI Ta COILIaldbHOI Ccep PpPO3BUTKY
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CYCIIJIbCTBA Y iX HEPO3PUBHOMY B3a€MO3B’SI3KY (pHC. 2).

Puc. 2. Inaekc crajoro po3Butrky Ykpainu 'y 2005-2016 pp.

IDicepeno: ckradeno agmopom Ha ochosi oanux [9]

Takum YuHOM, NTOPIBHSIHHS 3HAYEHb 1HACKCY CTaJ0T0 PO3BUTKY kpainu 3a 2005-
2016 pp. mua Ykpaini nokasye, mo mnpotsirom 2005-2013 poky gaHuil MOKa3HHUK
3MIHIOBAaBCS HE3HAUHO, 3aJIMIIABCS MPAKTHUYHO HAa OJHOMY PIBHI 1 KOJIUBaBCS Y
Mexkax 0,68-0,70, npote y 2014-2016 pp. 1HIEKC CTAIOrO PO3BUTKY Il YKpaiHu
3au3uBcs 10 0,46-0,48. dakTtopamu, K1 Haillepille BIUIMHYJIW Ha TaKy HEraTUBHY
3MIHY € HECTifiKa TMOJIITHYHA CUTYyaIlid B KpaiHl, 3HIKCHHS PIBHS €KOHOMIYHOI Ta
COIiaIbHOI O€3MeKH, MOTIPIICHHS] PIBHSA JKUTTS HACENCHHS, 1HQIALINHI Tpoiecu
tomo. Jlo 10-ku mifepiB y peHTHHTY KpaiH 3a pIBHEM CTAJIOTO PO3BUTKY BXOMSTH
JIep’KaBu, SKI MalwTh 30BCIM PI3HY OpPIEHTAII0 HaIlOHAJHLHOTO BHUPOOHUIITBA.
Hamnpuknan, Himeuunna, @innsuais Ta HopBeris € mpoMHUCTIOBUMHU KpaiHaMU, TOJI
ak Kanama ta ABCTpamnisi € HalOUIbII PO3BHHEHUMH CUIBCHKOTOCIOIAPCHKUMU
Kkpainamu, a IlIBelinapis € HaWMNOTYXKHILIMUM CBITOBUM OCEPEIKOM (PiHAHCOBOTO
Kamitany (Tabm. 1)

Taoauus 1
PelTHHI KpaiH 32 IHAEKCOM CTAJI0r0 PO3BUTKY
No y peritunry Kpaina ICP
1 ABcTpanist 1,11902
2 Kanana 1,115098
3 Himeuunna 1,109586
4 IIBeiimapis 1,101507
5 i 1,095571
6 JaHis 1,094969
7 SInowis 1,07967
8 Hopgeris 1,076544
9 Cinramyp 1,076224
10 Hinepnanmm 1,074719
131 IlenTpanpHaadpukaHcbkapecnyOmika 0,473952
132 VYkpaina 0,469587
133 Ediomis 0,468952

IDicepeno: cknadeno aemopom Ha ocnogi oanux [9]

['o/0BHOIO JeTEepMIHAHTOIO, KA 00 €IHYE KpaiH — JIJIEpIB € I1HHOBAIlIMHHUI
PO3BHUTOK Ta 3aJTy4YCHHS IHBECTOBAHOTO KaITITAIY Y iX PO3BUTOK.
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3rigHo 13 3akoHoM Ykpainu «[Ipo iHHOBaIifiHY isUIbHICTBY, IHHOBAIlliiHA
JISUTBHICTh — JISUIBHICTB, IO CHOpsSMOBaHa Ha BUKOPHCTAHHS 1 KoMepIiiami3aliio
pe3yNbTaTiB HayKOBUX JOCIIKEHb Ta PO3pOOOK 1 3yMOBIIOE BUIYCK Ha PHUHOK
HOBHUX KOHKYPEHTO3JJaTHUX TOBApiB 1 MOCyT [8].

[TincymkoBmii TIOOANBEHUN 1HACKC 1HHOBAII — CIIBBITHOIICHHS BUTPAT [0
edekTy aKkuil cripusie 00’€KTUBHOCTI OIIHIOBaHHS €(PEKTUBHOCTI 3yCHJIb B HAIPSIMKY
PO3BUTKY 1HHOBAIIM KOXXHOT KpaiHu. Tak, 3a oOcCTaHHI POKH [JIs YKpaiHu
MiACYMKOBUN ['ToOanbHUl 1HAEKC 1HHOBAIIM JIMIIUBCS HA JIOCUTh HU3bKOMY PIBHI,
PO 1110 CBiYaTh JaHi TabI. 2

Otxe, cepen kpaiH-mijaepiB y cdepi iHHOBamii 3HaxonsaTbes IlIBeinapis,
Hinepnannu, IlBemis, BenukoOputanis, Cinramyp, CILIA, ®ianannpis, Jlaxis,
Himeuuuna, Ipnangia. Ykpaina y 2018 poui 3aitnsina 43 wmicue 13 127, 3MILHUBIIH
CBOi MO3uIlii TOPIBHAHO 3 MUHYJIUM 2017 pokom Ha 7 mo3Ha4yok. ['1oOanbHM 1HIEKC
1HHOBAIII} BUPAXOBYIOTh Ha OCHOBI OybInie Hixk 80 mapameTpis.

Taoauusa 2
PelTMHT KpaiH 32 11002JbHUM iHIEeKCOM iHHOBamii y 2017-2018
2017 2018

g\r °y Kpaina I g\r °Y Kpaina I
pEUTHHTY peUTHHTY
1 [IBetinapis 67,69 |1 [IBetinapis 68,4
2 IIBeris 63,82 |2 Hinepnanmm 63,3
3 Hinepnanau 63,36 | 3 [IBeris 63,1
4 CIIA 61,40 |4 Benmukobputanis 60,1
5 BenmukoOpuTanis 60,89 |5 Cinranyp 59,8
6 Janis 58,70 | 6 CIIA 59,8
7 Cinranyp 58,69 7 Dinnsaumis 59,6
8 DIHIAHIIA 58,49 |8 JaHis 58,4
9 Himeuyuuna 58,39 9 Himeuyuuna 58,0
10 Ipnanmis 58,13 10 Ipnanmis 57,2
49 Karap 37,90 | 42 ['pertist 38,9
50 Ykpaina 37,62 | 43 Ykpaina 38,5
51 Tainaun 37,57 | 44 Tainaun 38,0

IDicepeno: yzaeanvneno asmopom Ha ocHosi [19]

[HHOBAIIIHO-THBECTHUITIHHA MOJENb CTAJIOTO PO3BUTKY EKOHOMIKH Jep)KaBU
nependadyae  MOJEPHI3AIlil0 EKOHOMIKH, sIKa IPYHTYEThCS Ha BIPOBAHKECHHI
IOPUHIIMIIOBO HOBUX TEXHOJIOTIM 1 3acTOCyBaHHI HOBUX 3HaHb. llpoBenene
JOCJIDKCHHS J1Ta€ MOXKJIMBICTh BU3HAUUTH MIPIOPUTETHI HAMPAMH peaiizallii cydacHoi
1HHOBaIlIHOT momTuKA. OJHAaK, B YMOBaX KpPH30BOI'O CTaHy €KOHOMIKH YKpaiHu
npoOJieMOI0 € 1HBECTHIlIMHA TMIATPUMKA 1HHOBAIliMHMX pimeHb. [lnsaxamu
po3B’si3aHHs MpoOsieMu (iHAHCYBaHHS €: MOKpAllaHHS 1HBECTULIMHOIO KIIMAarty;
PO3BUTOK IHBECTHUIITHOTO PHUHKY Ta I1HBECTULIWHOI 1H(PACTPYKTYpPHU; CTBOPEHHS
JIEBUX MEXaHI3MIB JI€PKABHOTO-MIPUBATHOIO MApPTHEPCTBA B 1HPPACTPYKTYPHOMY
1HBECTYBaHHI; po30y/10Ba CUCTEMH T1ATOTOBKH MPOTPaM 1 MPOEKTIB JUIsl JEP3KaBHOTO
iHBecTyBaHHs.[ 14, c. 74].

Onupatouuch Ha JOCBIJ KpaiH, SKI TEPEHIIIN 10 MOJENl 1HHOBAIIIHOTO
PO3BUTKY, J€p>KaBHA 1HHOBAIIMHO-1HBECTHUIIIIHA TMOJITUKA Ha Cy4acHOMY eTarli
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NMOBHHHA TiepeadavyaTd HM3KY i Ta 3axojdiB, sKI CTaHyTh €(QEKTUBHUM
IHCTpYMEHTapieEM y CTAHOBJICHHI YKpaiHM Ha TPAEKTOPIIO CTaJIOro PO3BUTKY Ta
3MIIIHEHHS MO3UIIH KpaiHHU y CBITOBUX peUTHHTaxX (puc. 3).

VY nockoHaneHHs 3aKOHOIABCTBA L{OZ0 aKTHUBI3aLIT
1HHOBAIIHHO-1HBECTULIIHOT AiSILHOCTI. \

CtBopeHHs Ta 3abe3neyeHHsT e(heKTUBHOTO (PYHKI[IOHYBaHHSI
IHCTUTYTIB PO3BUTKY iHHOBAI[ITHO-IHBECTUIIHHOT JIsSITEHOCTI,
Hanpukiag GOHIY CTPATErIYHUX 1HBECTHUIIIHI TOIIO.

Ykpainn

(V)

Po3BuToK iHmyCTpii MPSMOro iHBECTYBAaHHSA Ta BEHYYPHOTO
KaItiTary.

(V)

()

3anydeHHs IHBECTHUINIH HA PHHKAX KaIliTally Yepe3 MepBUHHE
myOJTiyHe po3MillleHHS aKIliid B YKpaiHi.

MHO-IHBeCTULIHOT Moae i

JlepaBHO-IpUBaTHE TMAPTHEPCTBO TMPH  IMILIEMEHTAIi]
IHHOBAI[IfHO-1HBECTHIIIHHOI MOZIEI1 PO3BUTKY.

MHO-iHBeTHHIHHIHTIAILHOCTI

VYperymoBaHHS Ta PO3BHTOK Traily3l OCBITH, IiJTPHUMKA
HAyKOBO-IHHOBAIIIMHUX IIEHTPIB Ta YCTaHOB 3 METOI
KaJIpOBOTr0 3a0e3MeUYeHHs IHHOBALIHHO-IHBECTHIIIHHOT MOIE 1
PO3BHUTKY.

JepxaBHa TiATpUMKa peaizaiii iHBECTUIIHHUX IMporpam i
MPOEKTIB 3a MPIOPUTECTHUMH HAIIPSIMaAMH.

JlepxaBHa TiATPUMKA IHBECTHIIIMHUX MPOrpaM 1 MPOEKTIB,
HalpaBIeHUX HA PO3BHTOK EKCIIOPTOOPIEHTOBAHUX Ta
IMIIOPTO3aMilllyBaHUX BUPOOHUIITB.

Crajuii po3BUTOK YKpAiHUHA OCHOBI iHHOBAIII

KoMmuiekce 1 cnnpusiHHsliHHOBaIi

1 N A |

HepxaBHa MiATPUMKA IHBECTUIIITHUX MPOCKTIB, j
CIpSIMOBaHMX  Ha  CTBOPEHHS  BHCOKOTEXHOJIOTTYHOT
KOHKYPEHTOCIIPOMOXKHOI ITPOIYKIIil.

Puc. 3. InHHOBaniiiHO-iHBeCTHIII/IHA MO/IeJIb PO3BUTKY Y KPAiHU ISl OCATHEHHS

MPiOPUTETIB CTAJIOr0 PO3BUTKY
IDicepeno: po3pobieno agmopom Ha OCHO8I ONPAYbLOBAHUX OdCepel

Jlns Toro, abu 3HAWTHU JIEBUNA MEXaHI3M 3aJlydeHHS 1HO3EMHHX 1HBECTHIIN B
VYkpainy, 30UIbIIeHHST OOCSTIB 1HO3EMHHUX I1HBECTHIIIN, MIATPUMKH MNPIOPUTETHUX
IHBECTUIIMHUX TMPOEKTIB, TMOJIMIICHHS 1HBECTUIIIMHOIO KJIIMaTy B JIeprKaBli,
3a0€3IMeUeHHS 3aXUCTY MPaB 1HBECTOPIB, COPUSHHS €()eKTHUBHIN B3a€MO/I1i IHBECTOPIB
3 JEpKaBHUMH OpraHaMy 3[1ACHIOIOTHCA 3axoAM W00 cTBopeHHs Odicy i3
3aJy4yeHHs 1HBECTHULIM 1 CympoBOKeHHS iHBecTopiB. O¢ic Oyae cTBOpeHO MpH
Kab6inetoBi MinicTpiB Ykpainu, BiH Oyje MpaifoBaTh K KOOPAUHAIIHHUNA MEXaHI3M.
Opranizaifiiiny ta (iHaHCOBY MIATPUMKY CTBOpEHHsS Ta ¢yHKIioHyBaHHA Odicy i3
3amy4yeHHsl 1HBeCcTULINW 3abe3neunth opranizamiss Western NIS Enterprise Fund
[4, c. 82].
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TakuM YMHOM Jiep>KaBHY 1HHOBAI[IMHO-1IHBECTULIIMHY TMOJITUKY HEOOX1THO
CIpsiMyBaTH Ha PO3POOJICHHsSI MI€BOTO BIPOBAKCHHS I1HHOBAIIH B EKOHOMIKY
KpaiHu, 00OB’SI3KOBO MOTPIOHO 3adydaTH 0 CHIBOpALll CEKTOPH OCBITH, HAyKH Ta
0i3Hecy, 3ajlydaTd Majauil Oi3HeC 10 BIPOBAIKEHHS y BUPOOHUITBO 1HHOBAIIIH,
PO3IIUPEHHS MI>KHAPOTHOTO CIIBPOOITHULITBA, TOLIO.

BucHoBKH Ta mpono3uiii.

OTxe, JOCHIIKEHHS I1HBECTUIIMHUX Ta I1HHOBAIlIMHUX TPOIECIB B paMKax
pPO3pOOKM  €IUHOT  1HHOBAIIMHO-IHBECTHUIIIMHOI ~MOJENl  PO3BUTKY  J03BOJISIE
BUOKPEMHUTH UUISIXU PO3B’sA3aHHS NpPOOJIEeM 3adyyeHHs IHBECTHI[IM Ta aKTHBi3allii
1HHOBAIlIWHHOT JISJIBHOCTI B E€KOHOMIIIl KpaiHu. YkpaiHa y 2018 pori 3Ha4HO
3MIIHWIA CBOT MO3UINT Y PEUTUHTY IJI00aJIbHOTO 1HJIEKCY 1HHOBAIIIM KpaiH. Y TOH ke
9ac JOCUTh HU3BKOIO 3aJTUIIAETHCS MO3HINSA YKpPaiHH y PEUTHHTY CTAJIOTO PO3BUTKY,
B AKOMY YKpaiHa nocigae iuie 132 micue.

HageneHni nociimkeHHs BiI0OpakaroTh HaraJlbHy MOTpe0y Mepexoay eKOHOMIKH
VYkpaiHu Ha 1HHOBAIIMHO-1HBECTHIIIITHY MOJIENb PO3BUTKY, SKa 37aTHA CHPUSITH
JIOCSITHEHHIO TIPIOPUTETIB CTajJoro po3BUTKY. [ ¢dopmyBaHHS 1HHOBAIIHHO-
IHBECTHUIIIMHOI MOJICNII PO3BUTKY HAIO1 JIepKaBH HEOOX1JTHO MPOBOJUTH TOJITHKY
OHOBJICHHSI 1HHOBAIIIMHOTO CEPEAOBHUINA Ta 3aJlydaTH I1HO3EMHI 1HBECTHIN IS
CIPUSHHS BUPOOHUIITBY MPUHITUIIOBO HOBHUX IMPOJYKTIB 3 BUKOPUCTAHHSIM PECYPCO-
Ta eHepro30epiratoymx TeXHOJIOT1H.
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Abstract: In the current conditions of Ukraine, achieving the priorities of sustainable
development emerges as one of the main tasks due to the systematic impact of crisis phenomena in
the economy as a whole and at the level of individual regions of the country. The theoretical aspects
of the concept of «sustainable developmenty are analyzed in the article. The basic components of
sustainable development are identified, their interconnection is investigated and the necessity of
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formation of an innovation-investment model of development that will contribute to the achievement
of sustainable development priorities is substantiated. The tendencies of development of economy of
Ukraine and the place of the country in international rankings on the index of sustainable
development and global index of innovations are investigated. The relationship between effective
innovation and investment for achieving sustainable development priorities has been identified. An
innovative and investment structural model has been developed that will contribute to the
achievement of sustainable development priorities.
Key words: sustainable development, innovations, investments, innovation-investment model.
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Annomayusn. Ilpeomemnasn obnacmv uccie008anus — cOOLIMUNHBIU MYPU3M, HANPAGLEHUS
€20 pazeumus, COBPEMEHHblE OCOOEHHOCMU U NOCAeOCMBUs ONisi NPUHUMAIOWEN CIMOPOHDI.
Hccneoosanue nocmpoeno na uzyuenuu 3apyoexicHozo onvlma pasgumus coObimuiiHo20 mypusma.
B kauecmese unghopmayuonnou 6azvl uccied08aHus UCNOILIOBANUC, NYOIUKAYUU 3APYOEIHCHBIX U
POCCUTICKUX A8MOpo8, OaHHble 3apyOedtCHbIX UCCIe008aMeNbCKUX opeanuzayui. B cmamove
ommeuaemcsl, 4mo COOLIMULHBIL MYPUIM OMHOCUMCS K YUCTY BblCOKOPEHMADENbHbIX BUO08
mypusma. Bvioenenvl ocnognvie u Haubonee sHauuMble npeumMyuecmsa coObimuHo20 mypusma os
CYObEeKmo8 Mypucmckoeo puiHka. B cmamve ommeuaemcs, u4mo cOObIMULHBIL MYPU3M -
VHUKANbHBILL, — Heucyepnaemvili  6UO  MYpusmd, Cnocoocmeyiowull  NOSbIUWEHUIO  Kauecmed
MYPUCICKO20 NPOOYKMA U MYPUCHCKUX OeCIUHAYUL, PA38UMUI0 U NOBbIUUEHUIO 3P dhekmusrnocmu
UCNONBL306AHUSL MYPUCICKOU UHDPACMPYKMYPbl, NOBBIUEHUIO MYPUCHICKOU AKIMUBHOCMU POCCUSIH,
6 MOM YuUCle 3a cuem pazeumus KyJIbMYpPHO2O MYpUumMa U UMNOPMO3aAMeWeHUsi Had 6HYMPEHHeM
PbiHKe, aKMUSU3ayuu Ccucmemsvl HNPOOGUNCEHUSI MYPUCCKO20 NPOOYKMA Oisl NPUBLEYEeHUs.
UHOCMPAHHBIX MYPUCTOS.

Passumue cobvimuiinoco mypuzma He moabko obecneuugaem MYIbMUNIUKAMUBHBII
COYUATIbHO-IKOHOMUYECKUL 3¢hghekm, Kak u 1000t Opyeoll 8U0 mypusma, Ho U CnOCcoOeH pa3eusambs
U popmuposams UMUOINC MEPPUMOPUU, YO CROCOOCMEYem 6 KOHEUHOM Umoze opmMuposanuio
yemouuueo2o bpenoa meppumopuu. Teppumopus, He OMHOCAWAACS K KAMe2opuu mypucmcKux
decmunayutl, 01a200apsi MoMy Ul UHOMY COOBIMUIO MOdCem 8 21a3ax eé nompebdumenell
(mypucmos, sxcumenet, UHEECMOPO8, CREYUANUCTO8) NPUOOPECTU 3HAYUMENbHYIO YeHHOCMb. Ymo,
N0 MHEHUIO a8mopos8, U AGIAEMC NPEeUMYWecmeom U O0OHOBPEMEHHO 2NAGHOU 0COOEHHOCMbIO
dannoco euoa mypusma. B Oanvuetiwem Openo meppumopuu cmavem UHCMPYMEHMOM
VHUKAbHOCMU, KOHKYPEHMOCNOCOOHOCMU U Oughepenyuayuy meppumopuu, a maxdice cnocooom
peanuzayuu eé KOHKYPEeHMHbLX NPeuUMyuecms.

Pezynomamur oannoeo ucciedosanusi mocym Ovblmb UCHONL306AHLI NPU NIAHUPOBAHUU U
peanu3ayuu OCHOBHLIX 6U008 U HANPABIEHUl PA36UMUsi COOLIMULHOZ0 MYPUIMA 8 PAMKAX
KOHKPEmMHO20 Pe2UOHA.

Knrwouesvie cnoea: mypucmckas decmunayusi, mypusm, cOObIMUUHbIL Mypusm, yCmoudugoe
paszsumue, UMUOIC Meppumopuu, OpeHo meppumopuu

Beenenne. Typusm — TMHAMUYHO pa3BUBaroIIascs chepa MUPOBOM IKOHOMHUKH.

OcHOBHBIMU (paKTOpaMH pa3BUTUSL TypuU3Ma CETOJHSI BBICTYNAIOT YBEJIMYEHUE
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CBOOOJHOTO BPEMEHM M POCT IUIATEKECIOCOOHOrO0 CIpoca Ha OTIOBIX Y
noTpeduTesneii. PopMUPYIOT e HOBBIE MPEMIOKECHHS HA PHIHKE TYPUCTCKUX YCIyT
KOHKYPEHITUS MEXAY MPEANPUATHIMH TYypUCTCKOTO OW3HEca, M, HEOOXOAMMOCTH
MOMCKa KOMIIPOMHUCCA B PEIICHUU MPOTHUBOPEUMS] «OTPAHUYEHHBIE PECYPChI -
HEOTPaHWYEHHBIC MOTPEOHOCTH TOTPEOUTENECI.

B cBa3u ¢ 3TEM B mociedaHee JecATUNIETHE HaOupaeT Bce OOJBIIYIO
MOMYJISIPHOCTH COOBITHIHBINA Typu3M. [Ipu mpaBMIIbHON OpraHU3aIlil €r0 PECYPCHBIH
MOTEHIIUAJI HEOTpaHWYEeH, MOTPEOUTEIh TMOJYYUT YIOBOJILCTBHE HE TOJBKO OT
OT/IbIXa, KaK TAaKOBOTO, & U OT BO3MOXXHOCTH CaMOCOBEPIIICHCTBOBATKLCS B IPOIIECCe,
OT HOBBIX 3HAHUM, SMOIMM M BHOeYATICHUKW. B 3TOM M COCTOMT TJaBHas
OTJIMYUTEJIbHAS YepTa COOBITUMHOIO TYpHU3Ma, COBMECTUTh TPAJAUIIMOHHBIN OTJIBIX C
atMoc(depoit mpa3HUKa U UHTEPAKTUBHOT'O y4acTHs, IPU STOM YUeCTh U3MEHEHHUS B
OOIIIECTBEHHON TICUXOJIOTUM U CHUCTEME ILIEHHOCTEH COBPEMEHHOI'O MOTpPEOUTENs,
CeJIaB aKIEHT Ha 3HAYUMOCTH CBOOOJIHOTO BpEMEHHU, (PU3NYECKON U yMCTBEHHOM
aKTUBHOCTH Ha otnbixe [1, c.137-38].

OcHoBHast yactb. COOBITHIHBIN TYypH3M IO OlICHKaM BceMHpHON TypHUCTCKOM
opranmzaimn  (UNWTOQO) sBasiercs HeEOTheMJIEMON YacThlO  COBPEMEHHOTO
MEXIYHApOJHOTO Typu3Ma U HamOoJiee MEePCIEeKTUBHBIM €r0 HalpaBlIeHHUEM. JTO
YHUKQJIbHBIM BUJ TypHU3Ma, MOCKOJbKY €ro pecypc Heucueprnaem. OpUEHTUPOBaH
COOBITUMHBIN TYpU3M Ha IOCEHICHHE OIPEACICHHON MECTHOCTH B OMPEIEICHHOE
BpEMsI U CBSI3aH C KAaKUM-TO KOHKPETHBIM coObITHEM. «Iloa coObITHEM MOHUMAETCS
COBOKYITHOCTbH SIBJICHUM, BBIJCISIONIUXCS CBOCH HEOJIHO3HAYHOCTHIO, 3HAUMMOCTBIO
JJIs1 OOIIeCTBA MJIM YeJI0OBEeUeCTBa B IiejioM» [2, ¢.36].

C 1980-x rom0oB pacTeT MHTEpPEC K MCCIEIOBAHUIO BO3JICUCTBUSL COOBITUM, KaK
MOJIOKUTEJIBHOTO, TaK W OTPUIATEIBHOTO COIMAIBHOTO, 3KOHOMHUYECKOTO U
AKOJIOTMYECKOTro cojepkaHusa. CoObITUSI HE TOJIBKO BIHUAIOT Ha SKOHOMHKY
OPUHUMAIOIIEH CTpaHbl, TOpojJa WM COOOIeCTBa, HO TakKe OKa3bIBAIOT
MOJIOKHUTENIBHOE WJIM OTPUIIATEIbHOE BIUSHUE HA CaMO NMPUHUMAIOIIEE COOOIIECTRO,
€ro KyJbTYpy U OKpYXKaloIlylo NpupoaHyio cpeny. Kak mokazano B Tabnuue 1,
MOCJIEJICTBUS COOBITUN Pa3HOOOPA3HBI U MHOTOTPAHHBI.

VY4eHbIMH dYallle BCEro H3Y4aloTCs 3KOHOMHYECKHE IOCIEICTBUS COOBITHH.
DOKOHOMUYECKHE TMOCICACTBUSL COOBITUH B 3HAUYUTEIILHOW CTENEHU 3aBUCUT OT
PacxoJI0B MPABUTENBCTB, OOCITYKUBAIOIIETO MEpCOHaNa, OpPraHU3aTopoB U T.I. [4].
HccnenyroTcsi 3KOHOMHYECKHE TOCTEACTBUS COOBITUH B TaKUX AacHeKTax, Kak:
NpsiMbIe pacXofbl (pacxoJbl Ha MOCEIICHUE MEPOINPHUITHI, TPaHCIOPT, CTOUMMOCTh
OWIeTOB W T.1I.); KOCBEHHBIE pacxojbl (oOpalieHue MTOXOI0B OT COOBITHH); H
BBI3BaHHBIC PACXOJbl (BIUSHHE COOBITUN Ha 3apa0OTHYIO IUIATy W T.I.). MOXHO
CKa3aTh, YTO KOT/1a MacITad COOBITHI YBETMINBACTCS, YKOHOMUYECKNE TTOCIICICTBUS
COOBITUI TaKX€e BO3PACTAIOT.

Cy1miecTByeT TakKe HMIUPOKUM CHEKTP COIUANBbHBIX TMOCIEACTBUNA CcOObITHH. B
OCHOBHOM 3TO pacxojpl Ha UHQPACTPYKTYpy U CTPOUTEIBCTBO, a TaKKe
JOJITCOCPOYHBIE pEKJIAMHBbIE BbIrOJbl. KpoMmMe Toro, coObITHS MOTYT YIYYIIHTh
MEXIYHAPOJAHBIA HMMHU)K MECTHOTO COO0OIlecTBa W CO3/aTh JOJITOCPOYHBIA H
KpaTKOCpPOuHbI mputok mnoceturesie [5]. CoObITHS MOTYT TPHUHECTH TOJb3Y
OOIIIECTBEHHOMY OJIarOCOCTOSIHMIO 33 CYET YBEIUW4YeHUs: oO0beMa MpOU3BOJCTBA,
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NOXO/0B, 3aHATOCTH, WHBECTULUM, JONOJHMUTEIBHBIX YCIYr, a TakXe HOBBIX
VMCTOYHMKOB pAa3BJIICUYEHUN M YIy4dllIEeHHs KadecTBa >Ku3HU [6]. W3mepeHue
COLIMAJIbHOTO BO3JEHUCTBUSL COOBITHIM MOXKET TakKe MPHUBECTH K IOHUMAaHUIO
HETaTHBHOTO BO3JICHCTBUS COOBITHI Ha 00mecTBO (cM. TalI. 1).

Y CTONYMBOE PAa3BUTHE UIPACT OYEHb BAXKHYIO POJIb B KAXKJIOM aCIEKTE HAUIEH
KU3HH. Bce MeponpusTHs JOJDKHBI OpPraHU30BBIBATECSA M OCYIIECTBISATHCA
YCTOWYHMBBIM 00pa3oM, T.€. C YUETOM 3KOJOTrndYeckux napamerpoB. [lotomy uto Bce
COOBITHSI, B KOHTEKCTE KOHIENIMU YCTOMYUBOTO Pa3BUTHs, OyAyT UMETh BIIUSHHE
KaK Ha ECTECTBEHHYIO, NPHUPOAHYIO, TaK M Ha AaHTPONOTE€HHYIO, COLMAJIbHO-
SKOHOMHUYECKYIO cpeay. HeratnBHoe Bo3AeiicTBME COOBITUH HAa MPHUPOAHYIO CPEIy
MPOUCXOJUT B OCHOBHOM 4€pe3 HapylIEHHWE MPUPOAHBIX JaHAMA(PTOB, OTXOAbI U
3arpsi3HEHHE, LIYMOBOE 3arpsi3HeHue. EcTh TakKe MOJOXKUTENbHbIE BO3JIEHCTBHS
COOBITHUI Ha OKPYXKAIOIIYIO CPEAy, B TOM YHUCJE: MOBBIIIEHUE OCBEJOMIIEHHOCTH 00
HKOJIOTMYECKUX MpOoOJIeMax, OCBOCHHME HE 3aHATBIX TEPPUTOPHUH, ITOJITOCPOUHAs
OXpaHa TEPPUTOPUH U JP.

Taoauma 1

CouuajibHble, IK0JIOTHYECKHE M IKOHOMHYECKHE MOCJIeICTBUS COOBITHIA
Bosoeticmsue na

CoyuanvHoe DKonomuueckoe
. OKPYHCAIOWVIO .
gozoelicmaue gozoelicmaue
NPUPOOHYIO0 Cpeody
BreiayxaeHarie IloBrl1IEHUE
e [Tpsimble /
pacxo/ipl Ha OCBEJIOMJIEHHOCTH
KOCBEHHBIE
pa3BUTHE U 00 DKOJIOTUYECKUX
pacxobl
CTPOUTENIHCTBO npoOJieMax
VYBenmuueHue
JlosnrocpouHast OcBoeHue
CTOMMOCTH
peKiIamMHas HE3aHATBIX
. MMYIIECTBA 32 CUET
BBIT'OJ1A TEPPHUTOPHUI
pereHepanuu
OJITOCPOYHAS OIOJTHUTEIbHAS
Honookcumenvnvie | T'pasgnanckas gx aHap fo o
CMOPOHbL rOpAOCTh P P
TEPPUTOPUH pa3BuUTHE OH3HECA
BrinyxneHnbie
PasBurue pacxo/ipl Ha
oO1recTBa pa3BUTHE U
CTPOHTEIIBCTBO
YBennueHue Pacmmpenue
BO3MOYKHOCTEH COOBITHI KaK
TPYAOYCTPOICTBA MPOJIyKTa TypU3Ma

N3 nepxxu ipn
He oueBugno Ach p

poBaJie
HCIIOJIb30BAaHUE Hapymienue
OmpuyamenvHvie N MEPOTPUITHS IS
CO37JaHHOU MIPUPOTHBIX o
cmoportol UHDPACTPYKTYpHl | TaHIIAdTOB MECTHOH /
56 E ngl\}; M HallMOHAaJBLHOUN
yny YKOHOMHKH
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Bo3soeticmeue na

CoyuanvHoe Dxonomuueckoe
. OKPYHCAIOWVIO .
go3zoeticmeue go3zoeticmeue
NPUPOOHYIO Cpedy
Konkypenuus OTx0ab1 1 3aBbIIICHHAS LIEHA
CYIIECTBYIOILIEMY | 3arpsi3HECHUE Ha TOBApHI, YCIyTH
Ou3Hecy U Pa3BJICUCHUS
Hepasnoe
[IIymoBoe P
OTTOK HaceleHus pacrpesneneHue
3arps3HECHHE
oorarcTBa
Konkypennusa
Hapymenue TpaHcriopTHas YPCHII
CYILIECTBYIOIIEMY
o0paza >KU3HH Harpyska
Ou3HeCy
VBenuueHue
OTpeOHOCTEN B
Menua P
o SHEPIrUU U APYTUX
BO3JIEHICTBUE
IPUPOJTHBIX
pecypcax
bespasznuuue u
CONIPOTUBRJICHUE
oO1recTBa
IToBeImIeHHBIN

PHUCK, CBSI3aHHBIN
c 6€30MacHOCTHIO
Hepasnoe
pacrpejenieHue

borarcTBa
HUcmounuk: cocmasneno asmopamu no [3].

CoObiTHE — BBICTYHAET SIAPOM COOBITHITHOTO Typusma. M3ydeHnem MOHSATHS
«COOBITUIHBIA TypHU3M» 3aHUMAJINCh U 3apyOexkHble (cM. Taba. 2) M poccuiickue
yuenble. brarogaps wux wuccienoBaHusIM, JaHHBIM BHUJ Typu3Ma mpuooOpen
TEPMHUHOJIOTMYECKUN anmnapaT U HauaJl pa3BUBAThCA KaK OTIAEIbHOE HAIIPABIICHHUE.

CoOBbITUHHBIA TYypuU3M - 3HauuMash 4YacThb KyJbTypHoro TtypusmMa (M.B.
bupxxakoB [11]), B OCHOBE MJaHHOTO BHJAa TypuU3Ma HHTEPECHOE, 3HAYHUMOE,
yHukanbHoe coobitue (I'.I1. Homxenko, A.B. IlImbitkoBa [12]; C.C. Hukutuna, M.B.
3unuenko [13]; E.A. JlakomoB [14]) wmm pasHodopmarHOoe OOIIECTBEHHOE
MeponpuaTue KyiabTypHOH u crnoptuBHo xu3uu (T.B. ®pomnosa [15], O.B.
AnekceeBa [16]). E.C. CadonoBa ompenenser COOBITUHHBIN TypuU3M Kak
HETMPEXOIIyI0 atMocepy mpa3aHHWKA, WHIWBUAYAIbHBIC YCIOBUS OTAbIXa H
He3a0biBaeMble BrieuatieHus [17]. [lo muenuto I'.A. ['OMUIEBCKON 3TOT BUI TYPU3M
OoOBEUHSACT CHOPTUBHBIN, KYJIBTYPHBIM W JECJIOBOM TYpHU3M, a TakKe BKIIIOYACT
IIUPOKUN CIEKTP PAa3JIMYHBIX MEpPONPUATHI, B TOM YHCIE, HAIHWOHAJIbHbBIC
Mpa3IHUKH, (PeCTHUBAIM, BCEBO3MOKHBIE KOHKYPCHI M MacTep-Kiacchl [18].

C yuérom MHOrooOpas3usi BUAOB U MOJIXOJOB K KJIaCCU(PHUKALUU COOBITUITHOTO
Typu3Ma OTEUECTBEHHbIE ABTOPHI BBIACNSIOT CIOPTUBHO - COOBITHUMHBIA TypU3M
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(A.B. Konosaiios [19]), coOsiTuitno-ractponoMuueckuii Typusm (E. B. BuiineBckas
u U.B. boromazoga [20]), pectuBanpubiii (I'.A. ['omuneBckas [18]) u npoune.

Tao6auna 2
HexoTtopslie aBTopckue onpeaesieHus 1eGUHALAN «COOBITUIHBIN TYPHU3M»
(B3ru1s1a 3apy0e:KHbIX YUEHBIX)

Aemop (v1) Onpeoenenue

D. Getz ¢ «B03MOXHOCTb IOJIYYHUTh ONBIT, BEIXOASAIINN 32 PAMKHA
OOBIYHOTO BHIOOpA WIIM BBIXOASIIUN 32 PAMKHU
TOBCETHEBHOIO OMBITA [7]

Omer Coban o «HycTpUst cCOOBITUM - OBICTPO pacTyllas OTPacib,
KOTOpas UrpaeT OOJIbIIYIO POJIb BO BHECEHUH
3HAYUTENBHOTO BKJIaJa B MHIYCTPHUIO TypU3Ma, CTAHOBSCH
Co3/1aTeNIeM BBICOKOTO CIIPOCa Ha TypHU3M, CIIOCOOCTBYS
Pa3BUTHIO 1€JIOTO HAMPABICHUS — COOBITHITHOTO TypH3Ma.
CoOBITUIHBIN TYpU3M SIBISETCS BAKHBIM HHCTPYMEHTOM
JUISL JOCTHXKEHUS PA3JIMUYHBIX IKOHOMUYECKUX,
COIIMAJIbHBIX U KOJIOTUYECKUX LIeJIEN 1 U3BJICUCHUS
BBITOJIBI JIS1 COOOIIECTBA M HAIpaBISHUS [ 8]

T. Mules o «Typu3M NO3BOJISIET YIIPABIATh COOBITUSIMU, UTO JAET
BO3MOKHOCTb OJTHOBPEMEHHO OTJIbIXaTh ¥ TOCTAHOBOYHO
pasBiieKaThbCs» [9]

J. R. B. Ritchie o «Bua Typusma, CBSI3aHHBIN ¢ XapaKTEpHbIM COOBITHEM KaK
KPYIHBIM OJTHOPA30BBIM WJTH TIOBTOPSIOIIUMCS COOBITHEM
OTpaHUYEHHON MPOJOHKUTEILHOCTH, pa3pab0TaHHBIH
TJIaBHBIM 00pa30M JIJ1s1 TIOBBIIIEHUSI OCBEJIOMJICHHOCTH,
MPUBJIEKATETLHOCTH U MPUOBUTEHOCTH TYPUCTUUECKOTO
HaIpaBJICHUS B KPATKOCPOUHOU Y / UITH JOJITOCPOUHOM
nepcnektuse» [10]

3apyOeKHbIi ONBIT Pa3BUTHUS COOBITUMHOIO TypU3Ma BBIIEISETCS CBOUM
paszHooOpaszuem u cnerudukoit. Jlugepsr codbrtuitnoro typusma - CIIA, Uranus,
Opannus, HOxnas Kopes u BenukoOputanus. OTHenbHO clieyeT Ha3BaTh
ABcCTpanuio, Tak Kak HMEHHO B O3TOH cTpaHe Oblla pa3zpaboTaHa cucrema
CTPaTEerMuecKOro IUIAHUPOBAHUSA COOBITMMHBIX MEPOIPHUSATHH, KOTOpPbhIE CIIOCOOHBI
YBEJIMYMTH BBITOAY OT TypH3Ma JUIsl IeCTUHAIu [21].

Kommanwueit London & Partners Obu10 TpoBeIeHO HMCCIeA0BaHNE, HAPABICHHOE
Ha U3y4YeHUEe BKJIaJa COOBITUMHOTO Typu3Ma B 9KOHOMUKY. B 11e710M, B COOBITHIHOM
Typusme JIOHIOHAa MNPEBAIUPYIOT CHOPTUBHBIE U KYJbTYPHBIE MEpPOIPUITHS.
KonuyectBo 3tux meponpusituii nocturaer 80 B ron [22]. Ananu3 London &
Partners, ocHOBaHHBII Ha SKOHOMHYECKOM MozenupoBaHuu Regeneris Consulting
nokasai, yto B 2013 — 2018 rr. ob1iee npsMoe €KeroJHOe BIUSIHHE COOBITHITHOTO
Typu3Ma Ha JIOHAOHCKYI0 SKOHOMHUKY cocTaBiigier nopsaka 1,12 mupa ¢yHTOB
CTEPJIMHIOB.
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Nurtepecen mis ananmza 2015 roja, KOTOphld B COOBITUMHOM TypusMme JloHaa
CUHTACTCSI «IIPOPBIBHBIMY, YTO CBSI3aHO C MPOBEICHUEM YeMITMOHATAa MUpPa 0 perou
(2015 Rugby World Cup). Ilporao3 pacxomoB typuctoB London & Partners B
otaomeHuu 2015 roga cocraBwi 2,814 mupa GyHTOB cTepauHTOB (CM. Tadd. 3) [22].
Jlnst ymoOcTBa aHaiam3a pacxolbl TYpUCTOB ObUIM pa3iefieHbl Ha TPHU TPYIIIIBL:
OCHOBHBIC, OT TpaxaaH BenmukoOpuTaHWHM, TMOCEMABIINX TOJIBKO JHEBHBIC
Meponpusatusi (MX JOJAS 1O TPOTHO3Y JIOJDKHA Oblma  cocTaBuUTh  66%),
JOTIOJTHUTENbHBIE, OT MECTHBIX TYPHCTOB, KOTOpBIE IOCJE MOCEIIEHHUs] OCHOBHOIO
MeponpusaTHs, octTanuch Ha HOUb (11%), 1 pacxoJibl HTHOCTPAHHBIX TYpUCTOB (23%).

Tabuaunna 3
OO0uue pacxoasl 10 THILY TYPUCTOB, JIoHa0H, 2015

IIpocnosnas eenuyuna
Pacxoovt no muny mypucmos pacxo006 mypucmos,
MAPO PYHMOB CMEPIUHS08
OcCHOBHBIE Pacx0/ibl Ha THEBHbIE MEPOTIPUATHS, 1873
MECTHBIE TYPHUCTEHI ’
JIonoJIHUTENBHBIE PACXOIbI, MECTHBIE TYPHUCTHI, 0.297
OCTaBIIMECS HA HOYb MOCJIE OCHOBHOI'O MEPOIIPHUSITHS ’
Pacxoapl HHOCTpaHHBIX TYPUCTOB 0,644
Bcero: 2,814
Tao6auua 4

Pacxoabl Ha THEBHBbIE NPA3THUYHbIE MEPONIPUSTHSI MECTHBIX IPAKIAH,
Jlongown, 2015

Pacxoovl mypucmos u3 IIpeononazaemol
Meponpusmue Benuxoopumanuu, komopuie pacxoovt, Mapo
nocewanu Meponpusimusi OHem, ¢dynmos
MAPO hyHmoe cmepaunzos CMepIuH208

Teatpsl 1,079 0,529
My3bIKanbHbIE 0,507 0,294
KOHIIEPTHI
CropTUBHBIE 0.969 0,490
MEPOTIPUSATHS
BricTaBku 0,273 0,164
KymeTypHbre 0,331 0,149
MEpOTPUSATHUS
SApmapku 0,305 0,113
["'actpoHOMHUECKHE 0.157 0,045
MEPOTIPUATHS
[pyrue KyJibTypHbIE 0,147 0,046
MEPOTIPUSATHS
My3bIKalbHBIE 0,065 0,043
dbectuBamu

Bcero: 3,833 1,873
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Haubonee BocTpeOOBaHHBIMH MEPONPUATUSAMU B COOBITUIIHOM TypU3ME s
MECTHBIX TpakJaH B BenukoOpuTaHWU CTald: TMOCEIIEHUE Tearpa, CIOPTUBHBIC
MEPOIPHUATHS U My3bIKaJIbHbIE KOHIIEPTHI (CM. Ta0I1. 4)

Kak moka3zano uccrnenoBaHue, THEBHBIE pPacXo/bl MECTHBIX TYpPHUCTOB B 2 pasa
IIPEBBICWIIN NTPOTHO3HBIE [22].

PeanpHble [TONOJIHATENBHBIE PACXOJbl AHIVIMICKAX TYPUCTOB IPEB3OLLIN
nporHo3ubie Ha 0,532 muipa GyHTOB CTEpAMHTOB (1TOYTH B 3 pasza) (cM. Tad. 5).

Tabnuua S
JlonoJiHUTeIbHBIE PACX0/IbI MECTHBIX I'PAKIAAH, KOTOPbIE 0CTAJIUCH HA HOYb,
1ocJIe MOCeUIeHUsI OCHOBHOIO MeponpusTus, Jlonaon, 2015

Pacxoowvr mypucmos u3 lIpeononazaemul
Meponpusmue Benuxoopumanuu, mapo pacxoovl, Mapo
GyHmos cmepaunzo8 Gynmos cmepaunzos

Teatpsl 0,335 0,095
My3bIKanbHbIE 0.114 0,064
KOHIIEPTHI
CnopTuBHbIE 0.075 0.036
MEpOTPUSATHUS
My3bIKalbHBIE 0,052 0,029
dbectuBamn
BricTaBku 0,053 0,021
KymerypHbie 0,065 0,019
MEPOTIPUATHS
["'actpoHOMHUECKHE 0,065 0,017
MEpOTPUSATHUS
Hpyrue KyJIbTypHbIE 0,050 0.012
MEpOTPUSATHUS
BricTaBku 0,016 0,004

Bcero: 0,829 0,297

['eorpaduyeckast CTpyKTypa TYPUCTCKOTO MOTOKAa TOBOPUT O 3HAYUTEIHHOM
BKJIaJIe B COOBITHIHBIN Typu3Mm Jlonnona rpaxaan u3z CHIA, @panuuu u ['epmanuu
(cm. Tabm. 6).

Kak cBuzmerenbCTBYIOT AaHHbIE TaOIMIBI 6, pacXo[pl MHOCTPAHHBIX TYPHUCTOB
ABHO OBUIM HEJOOLIEHEHbl IIPU COCTABJIICHUM MpPOTHO3a. PeanbHble pacxombl
MHOCTPAHHBIX TYPHUCTOB IMPEB3OILIM MPOTHO3HBIE B Oosiee yeM 8 pa3 (cM. Tabi. 6) u
MPEBBICHIIM JaK€ CyMMapHbIe pacxojbl MECTHbIX TypucToB Ha 0,7 mipxa ¢GyHTOB
CTEPJIMHIOB.

CyMMapHbIil BKJIaJ] COOBITUITHOTO Typu3ma B 3KOHOMHKY Jlongona B 2015 r.
coctasui 10,024 mapna GyHTOB cTEpanHTOB (CM. Tadm. 4, 5, ).

CoOBITUIHBIN TYPU3M 3aHUMAET 3HAYUTEIIBHYIO JIOJII0 B BAJIOBOM JT00aBICHHOM
CTOMMOCTH, BeIWUMHA e¢ u3MeHsiach 3a 2013-2016 rr. B amamaszone ot 162 go 174
MJIH. (QYHTOB CTepAMHToB. CTOUT OTMETUTb, YTO MEPONPUATHUS COOBITUIHHOIO
Typu3Ma OOECHeurBalOT 3HAYUTEIBHOE KOJUYECTBO pabodyMX MECT BO BpeMsl HUX
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npoxoxaeHus. HanbGonpimmii nmokasarenb Ob1 gocturayT B 2015 r. cocraBun 9287
pabounx mect. B menom 3a mepmox 2013-2016 rr. xommuecTBO pabOYMX MeECT

yBenuuuioch Ha 21714 [22].

Taoauna 6

Pacxoabl HHOCTPAHHBIX TYPHCTOB, MOCEHIAIONIAX MEPONIPUSITHS, 110 CTPaHe
npoucxoxaenus, Jlongon, 2015

Pacxoowl na meponpusmus IIpeononacaemoi
Cmpana COOLIMULIHO20 MYPU3MA, | PACXo0bl, MAPO HyHMO8

MAPO PYHMOB CIMePAUH208 CMepIuH208
CILIA 0,681 0,079
['epmanus 0,320 0,053
Upnanaus 0,077 0,033
Uranus 0,293 0,022
ABcTpanus 0,224 0,017
benvrus 0,084 0,017
Kanana 0,126 0,017
dpaHuus 0,356 0,017
Hcnanus 0,269 0,015
Hunepnanast 0,143 0,014
pyrue ctpanbl 2,790 0,360

Bcero: 5,362 0,644

Takum oOpa3zom, onbIT JIOHIOHA TTOKa3ajl, YTO COOBITUHHBIN TYPU3M OTHOCHUTCS
K UYHCIY BBICOKOPEHTaOENbHBIX BHJIOB TypHU3Ma.
3HAYUMBIMU MTPEUMYIIECTBAMH COOBITHIHOTO TypH3Ma SIBIISTFOTCS CJICTYIOITHE:
e Jlnst moTpeOuTENs OH JaeT BO3MOKHOCTh 0OMEHA 3HAHUSMHU, OTIBITOM U
MMO3HAHUSI YET0-TO HOBOT'O B PA3JIMYHBIX 00JIACTSX.
e BricTymaer Xxopomien MOTUBAUEN JJI1 TYPUCTOB C BBICOKMM YPOBHEM
J10X0/1a, HE pacriojiaratouiux 0OJIbIIUM KOJTUYECTBOM CBOOOJHOIO BPEMEHH.
o CTUMYIUPYET TYPUCTCKUMN MOTOK.
e [lo3BossieT 6OPOTHCS C CE30HHOCTHIO TypU3MA.
e (CrocoOCTBYET pOCTY MAJIOTO U CPEeTHEro OM3HEca, Pa3BUTHIO JEJIOBBIX
OTHOIIIEHUH, KOTOPbIE MOTYT ObITh YCTAHOBJICHBI B PE3YJIbTAaTE YUacTHUs B

COOBITHUSIX.

OCHOBHBIMH ©W HaubOoJiee

e OpuH u3 cambIXx 3PHEKTHBIX CIIOCOO0B MAPKETHHTA TEPPUTOPHIA.
Pa3BuBaeTCs UMUK TEPPUTOPHUH, «CTAPHIC TPAIAUIINH 3BYYAT ITO-HOBOMY,
YTO CIOCOOCTBYET (hOPMUPOBAHUIO YCTOMIMBOTO OpeHa Tepputopuu [23].

e (Co3maroTcs HOBBIC pabOYKe MECTa, TOIICPIKUBAIOTCS «CTaphIey.
e Jlonrocpounslii 3()(peKT: BEICTpauBaHUE MPOEKTOB HA MEPCIEKTUBY.
e [lpuBiicueHrE UHBECTULINN.
e VYBenuueHUe NOCTYIJICHUI B OIOJIKET.
e PazButne nHPpPaCTPyKTyphl TEPPUTOPHUHU.
e ConuanbHblii 3 dekT nis HaceneHus. [ToBbIeHne KauecTBa U ypOBHS
JKU3HH.
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B Poccun nanpasieHue TypusMa — COOBITUMHBIA TypU3M — HaXOJIUTCA B CTAJAUU
dbopMupoBaHUs, TOTEHIMAT €ro HEe peaJu30BaH — MHOTHE IPOBOJUMBIE B
POCCUHCKUX PETrMOHAax MEPOIPHUATUSA HOCAT HEKOMMEPUYECKMHA WM HMUJDKEBBIN
xapakrep. [loaTroMy, HecMOTps Ha TO, YTO POCCUMCKHUM TYPUCTCKUH PBIHOK
npeasaraeT MUPOKUA aCCOPTUMEHT COOBITUMHBIX TYpOB, OHH [0 CBOMM MaciiTabam
U BeIM4YMHE (PMHAHCHUPOBAHUS 3HAUUTENBHO YCTYNAIOT CTpaHaM-KOHKypeHTaM. J{os
POCCHICKOTO COOBITUMHOTO TypW3Ma B MUPOBOM COOBITUMHOM TYpH3ME€ COCTaBIISIET
Bcero 2% [24]. B Poccun B cpennem 3a roja npoxoautT g0 4000 coOwitwii (st
cpaBHeHus: B ['epmanuu Toapko B 2011 roay — 2,72 MIIH. COOBITHIA).

PazButHio coObITHiiHOTO Typu3Ma B Poccuu nipenarcTByeT psj GakTopoB, B TOM
Yyycle: HEJOCTaTOYHO pa3BUTas TypuUCTHUecKas HMHQPPacTpyKTypa; HH3Kas
MHBECTULIMOHHAST U JI€JIOBasi aKTMBHOCTb MECTHOI'O HACEJIEHUS IMPU OpraHU3alUU
COOBITUMHBIX MEPOIPUATUH, CIIOCOOHBIX MPHUBIEYb POCCUICKUX M 3apyOeKHBIX
TYpUCTOB; JehUIUT KBATU(PHUIIMPOBAHHBIX KaApoB B cdepe TypusMa, HHU3Kas
(G (PEKTUBHOCT, CHUCTEM TPOABUKEHUS TMPOAYKTa COOBITMMHOTO TypuU3Ma Ha
HAIMOHAIBHBINA U 3apyOEKHBIN PHIHKH U JIP.

N3yuenne 3apy0eKHOTO ONbITa Pa3BUTHUSI COOBITUHHOTO TypU3Ma, MPEOI0JIEHNE
po0JIeM U y4eT HeOIaronpusiTHbIX (PaKTOPOB CO3/1aCT BO3MOKHOCTH ISl YCKOPEHUS
Pa3BUTHUS TypU3Ma U YBEIIMYEHUS €r0 POJIM B COUMAIBHO-3KOHOMUYECKOM Pa3BUTUHU
CTpaHbl B IIEJIOM U OTAEJBHBIX peruoHoB. «OOecreuyrBasi CBOUMHU BO3MOXHOCTAMU
Takyro 0a30BYI0 OTPEOHOCTH CYIIECTBOBaHUS OOIECTBA KaK CTAOUIIBHOCTh, TYpU3M
TEM CaMbIM CIOCOOCTBYET COXPAaHEHHIO OOLIECTBEHHOM Xu3HM B uLenoMm. Ho
3HAUYEHHE Typu3Ma HE OrpPaHUYMBACTCS TEM, YTO OH BBICTYNaeT (HPaKTOPOM
YCTOMYMBOrO0 OOLIECTBEHHOIO Mporpecca. Typu3sM BIHSIET Ha BCE CYOBEKTHI
TYpUCTCKOTO  mpouecca, (opMupys B HHMX COLUMAJIbHO  OTBETCTBEHHYIO
MPEANPUHUMATENBCKYI0,  KOMMYHHUKAaTUBHYIO,  JKOJIOTMYECKYIO,  3THYECKYIO,
AK3UCTEHIMAIBHYIO KYJIbTYpy» [25, c. 169].

BoiBoabl. COOBITUHHBIN Typu3M — 3TO YHUKAJIbHBIN, HEUCUEpIIAeMbId BT
Typusma. COOBITUHHBIN TypHU3M CIIOCOOCTBYET MOBBIIMICHUIO Ka4eCTBA TYPHUCTCKOTO
MPOJyKTa U TYPUCTCKHUX JCCTHUHAIIUM, PAa3BUTUI0O U TMOBBIIMICHUIO 3(P(HEKTUBHOCTH
UCIIOJIb30BAHUSI ~ TYPUCTCKOM  MHQPACTPYKTYphl,  MOBBIIICHUIO  TYPUCTCKOU
AKTUBHOCTU POCCHSIH, B TOM YHUCJE 3a CUET Pa3BUTUA KYJIbTYPHOTO Typu3Ma M
MMIIOPTO3aMEIICHUSI HA BHYTPEHHEM PBIHKE, aKTHUBU3ALUU CHUCTEMBI MPOIABUKECHUS
TYPHUCTCKOTO MPOAYKTA JJIs IPUBJICYEHUS] HHOCTPAHHBIX TYPHUCTOB.

bnaronapsi ToMy uiaM MHOMY COOBITHIO B paMKax TEPPUTOPUH, U3HAYAIBHO HE
oOnagaroniell  KakohW-MOO 1EHHOCTBIO M  HJEHTUYHOCTBbIO, CO BpPEMEHEM
dbopmupyeTcss  OpeHIT  TEpPPUTOPUM, KOTOPBIA  BIOCIEACTBUM  CTaHOBUTCSA
MHCTPYMEHTOM YHUKAJIbHOCTH, KOHKYPEHTOCIIOCOOHOCTH U AuddepeHuranuu 3Tou
TEPPUTOPHUH, a TAKKE CIIOCOOOM peanu3aluu €€ KOHKYPEHTHBIX MpeumMyliecTB. YTo
0c000 aKTyalbHO JUIsl TEPPUTOPUN, HE OTHOCALIMXCA K KAaTerOPUU TYPHUCTCKHUX
JIECTUHAIIUN.
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Abstract. The subject area of research is event tourism, directions of its development, modern
features and consequences for the host. The study is based on the study of foreign experience in the
development of event tourism. As the information base of the study, publications of foreign and
Russian authors, data of foreign research organizations were used. The article notes that event
tourism is among the highly profitable types of tourism. The main and most significant advantages
of event tourism for the subjects of the tourism market are highlighted. The article notes that event
tourism is a unique, inexhaustible type of tourism that contributes to improving the quality of
tourism products and tourist destinations, developing and improving the efficiency of using tourism
infrastructure, increasing the tourist activity of Russians, including through the development of
cultural tourism and import substitution in the domestic market, activation of the system of
promotion of a tourist product to attract foreign tourists.

The development of event tourism not only provides a multiplicative socio-economic effect,
like any other type of tourism, but also is able to develop and shape the image of the territory,
which ultimately contributes to the formation of a sustainable brand of the territory. The territory
that does not belong to the category of tourist destinations, due to one or another event, can acquire
significant value in the eyes of its consumers (tourists, residents, investors, specialists). Which,
according to the authors, is an advantage and at the same time the main feature of this type of
tourism. In the future, the brand of the territory will become an instrument of uniqueness,
competitiveness and differentiation of the territory, as well as a way to realize its competitive
advantages.

The results of this study can be used in the planning and implementation of the main types
and directions of development of event tourism in a specific region.

Key words: tourist destination, tourism, event tourism, sustainable development, image of the
territory, territory brand

ISSN 2567-5273 91 www.moderntechno.de



Modern engineering and innovative technologies Issue 11 / Part 3 (N§

http://www.moderntechno.de/index.php/meit/article/view/meitl1 1-03-016
DOI: 10.30890/2567-5273.2020-11-03-016

YK 519.816:681.3
FORMATION OF RISK MANAGEMENT INVESTMENT PROJECTS

FINANCING SCHEME
®OPMYBAHHSI CXEMH ®THAHCYBAHHSA IHBECTHIIHHUX ITPOEKTIB
HA®TOI'A30BUX KOMITAHIN 3 YPAXYBAHHSM PU3UKIB
Fadyeyeva I./®aneeBa L.T'.
ORCID: 0000-0002-6978-1621
Ivano-Frankivsk National Technical University of Oil and Gas,
Ivano-Frankivsk, Karpatskaya, 15,76019
leano-Dpankiecokuil HAYiOHATLHUL MEXHIYHUL YHIBepcUumem Hagpmu i 2asy,
leano-®panxiecok, eyn.Kapnamcoka,15,76019

Anomauyia. Y cmammi 00cniodceno mexamizmu Gopmysanus npoyeodypu QiHaHCY8aHHS
iHeeCMUYIUHUX ~ NPOEKMi8 HAPMO2a3068Ux KOMNAHIU, CAPAMOBAHUX HA  NOKPAWEHHA  ix
KOHKYPEHMOCNPOMONCHOCMI 3 Ypaxy8auHaM pinancosux pusukie. Ilpoananizoéano ckiaoosi
PUBUKIB THBeCMUYIUHOT OIIbHOCMI HA(DMO2A308UX KOMNAHIU, WO XapakmepHi 015 ix iHanco8020
nomenyiany. Po3pobneno immezposanuii  aneopumm — oOpMysamHs — cxemu  QIHAHCYBAHHSL
iH8eCMUYIUHUX NPOEKMi8 HApMO2a308ux KOMNAHIU 3 YPAXY8AHHAM QIHAHCOB020 PUSUKY, AKUL
00360/I51€ CYMMEBD 3HUBUMU MONCIUBE BGUHUKHEHHS DU3UKIE [ NOCNI008HO GuKOHysamu Oii,
CNPAMOBAHI HA MIHIMI3AYII0 PUSUKIE IHBECMUYINIHOT OIIbHOCHII.

Knrwuoei cnoea: ¢inancysanns, ingecmuyilinuti npoekm, pusuku, Hagmoz2azoea KOMNAHI,
iHmMe2posanuli aneopumm.

Beryn.

[IpoGiema (QinaHCcyBaHHS 1HBECTHUIIIMHUX TMPOEKTIB B yMOBaxX I1CHYBaHHS
PU3HUKIB € JIOCUTh CKJIQJHOIK OCKUIBKM HEOOXIIHO HEe TUIbKH THepeKOHATH
MOTEHLIMHUX 1HBECTOPIB y BUTIAHOCTI JJIi HUX Y4acTi y MPOEKTi, aje W oOpaTu
okepena (piHaHCYBaHHS TakKUM YHHOM, II00 BUTpaTH Ha iX 3amydyeHHS Oyiu
MIHIMaJbHUMH, a €(QEKTUBHICTh iX BUKOPHUCTAHHS — MAaKCHMAaJIbHO BHCOKOIO.
3a3HaueHu KOMILIEKC MpobiieM moTpedye IPyHTOBHOTO BUBUCHHS 1 BUPIIIICHHS.

OCHOBHHUH TEKCT.

Ananiz ocmannix oocniodicens i nyonixayiu. Ilutanus popmyBaHHS 1 PO3BUTKY
1HBECTYBaHHS 3alMalOTh BAXJIMBE MICIE Yy JISUIBHOCTI BHCOKOABTOPUTETHUX
MDKHApOJIHUX OpraHizamii [2,3,4], 1o miATBEPIKYE HEOOXITHICTh 1X MOJAIBIIOTO
nociipkeHHs. [lutaHHsM ¢GopMyBaHHsS 1HBECTHUIINHOT TMOJITHKUA, 1HBECTUIIMHOTO
PUHKY Ta BHUBYCHHSA IHBECTHUIIMHOTO TOTEHIAy MPUCBAYEHI JOCIIHKEHHS
3apyO’KHUX BUEHUX [5+8 Ta 1H.], a TakOX psAy BITUYM3HSHUX HAyKOBIIB [9+15 Ta
iH.]. BoaHouac, sik mokaszano AOCIIJKEHHS OKPECJICHOiI MpoOjeMU, OCOOIUBOCTIM
(1HaHCYBaHHSI 1HBECTHULIMHHMX MPOEKTIB HAPTOra3oBHX KOMIIAHIM 3 ypaxyBaHHAM
PHU3HKIB, SIK1 XapaKTepH1 s iX ()IHAHCOBOIO MOTEHIaNy, Yy poOOTax BITUM3HSHHUX 1
3apyODKHHX YYEHHX Maike He TPHUAUILETbCS yBaru. 3 OMISAy Ha Iie mpobiema
dbopmyBaHHs mporenypu (iHaAHCYBaHHS I1HBECTHIIWHUX MPOEKTIB Ha(pTOTra30BUX
KOMITaHIM 3 ypaxyBaHHSIM PHU3HKIB, MPUTAMaHHUX Il ramxy3i, HaOyBae 0COOIMBOL
aKTyaJIbHOCTI 1 MOTPEeOy€E NETATBHOTO JOCIHKEHHS.

Mema cmammi — 1OCIIINTA MeXaH13MHU (OPMYBaHHS NMPoIeaypH GhiHaHCYBaHHS
1HBECTULIITHUX TIPOEKTIB HAPTOTa30BUX KOMIIAHIN, CIPSIMOBAHUX HA MOKPAIEHHS 1X
KOHKYPEHTOCIIPOMOKHOCTI 3 YpaxXyBaHHSIM (p1HAHCOBUX PU3HUKIB..
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OcHOBHI pe3yJibTaTH.

CucteMHO  mpoaHaANI3yBaBIIM  JOPOOOK  HAYKOBIIIB 32  OKPECICHOIO
po0JIeMaTUKOI0, MOXKHA CTBEPXKYBATH, 1110 3aJTy4YEHHS 1HBECTULIN JJa€ TOLITOBX JI0
aKTUBI3aIlll 1HBECTULIIMHOTO TMPOIIECY, BIPOBAIKEHHS €(PEKTUBHUX Ta €KOJOTTYHUX
TEXHOJIOT1M, BUKOPUCTAHHS TMPOBIAHOTO 3apyODKHOTO  JOCBILY, 3pPOCTaHHS
1HBECTHIIIITHOTO MoTeHuiany 6i3Hec-cerMmeHTy ekoHomiku UPSTREAM.

Bigznaunmo OCHOBHI XapaKTepUCTUKH 1HBecTuUIIii [16,17]:

* IHBECTHUIIlI € BAXKIUBUM JDKEpPEJIOM JUIsl TIATPUMAHHS CTaOLIbHOTO
(yYHKILIOHYBaHHA 1 pO3BUTKY KOMIaHIi, 0 0e3mocepeIHbO MO3HAYAETHCA Ha
PIYHUX pe3ynbTaTax AisIbHOCTI;

* iHBECTYBaHHs TIOB’S3aHO 3 BEIUKUMH BHTpaTamH, aje 3ade3nedye
MO3UTUBHUM ePeKT y MailOyTHbOMY;

* IHBECTHIII] NOTPEOYIOTh MPUUHSTTS 1HBECTULIWHUX PIlIEHb ISl peajizailii
1HBECTHUIIIMHOTO TIPOCKTY;

* BUOIp MPOEKTY 3aTBEP/KYETHCS] BUIIIUM KEPIBHUIITBOM KOMIIAHII 1 BIUIUBAE
Ha MOJAJIBITY JTISUTbHICTD 1 PO3BUTOK IMiINPUEMCTBA.

Bix mBuakocti dopmyBaHHS 1 po3noauly (IHAHCOBHX PECYpPCIB 3aJeKHUTh
BUHHUKHEHHS (DIHAHCOBOTO CHMHEPTreTUYHOr0 €(EeKTy, 110 MIABUILYE ePEKTUBHICTH 1X
BUKOpUCTaHHA B 1HBecTHiiiiHIA cdepi [18]. Ilpote, iHBecTHIliliHA NisUIBHICTD
Ha(dTOraz0BUX KOMIAaHIN CyMpPOBOIKYETHCS PI3HOMAHITHUMH PU3HKAMHU.

Knacudikanist pu3ukiB 1HBECTUIIHHOI AIsUTBHOCTI HA()TOra30BUX KOMIMAaHiH, 110
B1J100pakae iX OCHOBHI I'pyIu, HaBeJeHa Ha puc. 1.

(hiHaHCOBO-EKOHOMITHI

. . BAIIOTHI
Kracuobikamia pH3HKIB
IHBECTHIIHHOI JiAIBHOCTI
Ha(TOra30BHX KOMIIaHiiH PO3paxyHKOB1

PH3HKH HEIUTAaTOCIIP OMOKHOCTI

CTIeKYIATHBHI

Puc. 1. Kinacudikanis pu3ukiB iHBecTHLIHOI AisJIbHOCTI HAdTOra30BHUX

KOMIaHIii
IDicepeno: cghopmosaro aemopom Ha ocrosi [19]

Koxxna rpyna pusukiB Mae CBOi CKJIAJOBI, SKI CTBOPIOIOTH BUIU 1 MiJABUIU
pu3HKIB (Tabsm. 1).

JlaHi, HaBeneHl y TabJ. 1, Jal0Th 3MOTY BU3HAUUTU CHElU(]iKy 1HBECTUIIINHUX
pU3HUKIB Ha(TOra3oBUX MIANPUEMCTB 1 €(PEKTUBHUM CrOciO ympaBiiHHS HUMU B
YMOBaX HEBU3HAYEHOCTI 3 METOI 3HM)XCHHS HETaTMBHUX HACIJKIB Ta MPUUHATTS
pillIeHb,, CIPSIMOBAHUX Ha X HEUTpaJi3aliio.

BaxxnuBo 3a3HaunTH, M0 Ha Cy4aCHOMY €Tali HE ICHY€ €IMHOI 1HTepmHpeTaii
a00 BHM3HAYCHHS TAKOTO TOHATTS SK (PIHAHCOBI PHU3WKH, SKE BimoOpaxano O yci
acniekTd (HIHAHCOBHX PH3UKIB HadTOTra30Boi KOMIaHii. Y HAyKOBIH JiTeparypi
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3alpPOINOHOBAHO DSl BU3HAUYCHb (PIHAHCOBMX PH3MKIB SIK Ha MaKpOpPIBHI, Tak 1 Ha
piBHI Okpemoi opranizaiii. IIpote, n0ci He BU3HAUeHI (aKTOpH, IO BILUIMBAIOTH HA
dbopMyBaHHS 1 peaiizaiio Mpoueaypud (iHAHCYBAaHHS 1HBECTULIMHUX TMPOEKTIB

HaTOra30BUX KOMIIAHIH.

Taoauuga 1
CkJ1a10Bi pU3HKiB iHBeCTHLIHOI AisIbHOCTI HAQTOra30BUX KOMIAHIi
Ne I'pyna pusuky Bua pusuky IixnBua puzuky
CYKYIIHHUM
Pusuk npsimux ¢inaHCOBHX o0opoTHUI
| DiHaHCOBO- BTpatT KpEAUTHUH
€KOHOMIYHI pHU3HK OAaHKPYTCTBA
) . iHQIAmAHIT
bip>xoBnii AV
nedsinHui
ABaHcOBUH PU3HK 30€peKeHUX aKTHBIB
2 BallioTHi Pu3uk BeHUYypHUX omepartiii
Pusuk nepekasy rpoien
Pusuk yroam (onepartiii)
PHU3UK IPOLIOBUX
PO3PaXyHKIB
PHU3HK 3MIHU PUHKOBOI IIIHU
ToprisebHuii pU3UK BUOOPY KOHTpAareHTa
PU3UK BU3HAYECHHS
PUHKOBOT IiHU
3 P 03anyHKOBi PH3UK MOCTa4YaHHA IHHUX
namnepis
PHU3HK 30epeKeHHS aKTHUBIB
Pusuk HecmiBmamanHs y yaci PUSHK BATTIOTHHX OTCpallin
UIATESKE PH3HK JIONIEPKAHHS TIPaB,
110 HAJAIOTHCS [IHHUMU
narnepamu
Pusuku Pusuk emiTenTa
4 HETUTATOCIIPOMOXKHOCTI Pusuk GaHKpYTCTBA
Pu3uk 3HMKEHHS JOX1IHOCTI PU3HK CUCTEM
Pusuk rocnomapcebkoi : .
TSTBHOCT] (baKTOpIHrOBUI
Jeno3utHuit MIPOLECHTHUI
byxranrepcbkuii
5 CriekynsiTUBHI bazoswit c1p yKTypH.Ifﬁ
Onepaniiisii PU3UK ONEPAITHOTO
KOHTPOJIIO
TlomaTkoBui
ExcrpanerayiibHuit
Banosuu
Pusuk dopdeiityBannus
Licepeno: cghopmosano aemopom Ha ocnosi [19,20].
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Puzuk posrmsanarots [7+12,19,20] sk 3arpo3y ab0 yCBIAOMIJIEHY MOXJIUBICTh
HeOe3MeKH, IO BUHUKAE, PO3BUBAETHCS Ta MOXKE NPU3BECTH 10 HETaTUBHUX
HACMIIKIB TpuU Oyap-SKUX BUAAX MAISUIBHOCTI, TIOB’SI3aHUX 3 BHUPOOHUIITBOM
MPOIYKIIii, TOBAPIB 1 MOCIYT, IXHBOI peasizallii, TOBApHO-TPOLIOBUMH 1 ()iIHAHCOBUMHU
oreparlisiMi, 3A1MCHEHHSIM IMPOEKTIB, a TaKOX SIK HEBU3HAUYEHICTh Yy NependaveHH1
pe3yJbTaTy.

OCKUIBKM ~ pO3TISAAcThesl  Tpyma  cunenudiyHuX  (IHAHCOBUX  PU3HKIB
1HBECTULIIMHOI AiSIBHOCTI HA()TOTa30BUX KOMIIAHIW, TO BBAXKaTUMEMO, L0 PU3UK —
1€ MEeBHUI YMHHUK 30BHIIIHBOIO a00 BHYTPIIIHBOTO CEpeAOoBHINA HapTOra3oBOi
KOMIIaHii, IKMil HETaTUBHO BIUIMBAE Ha ONEpALIfHUI MpPOIEC, PO3BUBAETHCS Y Yaci 1
B pe3yJbTaTi MOXE MPU3BECTH J0 HECHOJIBAaHOI CUTYyaIlli 1, IK HACIII0K, MpooyiemMu,
sKa 3aBa)KaTUME MPOJIOBKEHHIO TMPOIECY BUI00YBaHHS BYIJICBOJHIB 1 MPUBEIE 0
CYTT€BHX BTpAT, MOB’SI3aHKUX 3 HEUTpasi3allieto ii HacuiakiB. Tomy (piHAHCOBI PU3UKH
CHIJ] BUSBIIATH Ta MIHIMI3yBaTH iXHI HACIIJKH JO TOTO, K BOHU IOYHYTh BILIMBATH
Ha (hIHAHCOBO-EKOHOMIYHI TOKa3HMKU HadTorazoBoi kommanii. OTxe, 3aBIaHHAM
CUCTEMHU MIATPUMKH TPHUUHATTS PINIEHb NMPU YIOPaBIiHHI (PIHAHCOBUMHU PU3HKAMU
IHBECTHUIIIMHOI  JIIbHOCTI HA(TOra3oBOi KOMITAHII € BHUSABJICHHS MIIAXIB 1
MO>KJIMBOCTEH CTIMKOrO 1 cTabiIpbHOrO (hyHKIIOHYBAaHHS HA(pTOra3oBOi KOMMAaHIi B
yMOBaxX HEBHU3HAYEHOCTI, a TakoX (OpMyBaHHS 3JaTHOCTI MPOTUCTOSITH
HECHPUSATIIMBUM HECIOJIBAHUM CHUTyaIllsIM, JDKEpPEIaMH SKUX € PHU3HUKH, M0
BUKJIMKaHI BHYTPIIIHIMM 1 30BHIIHIMU ¢(akTopamu. Toal mpoGnema NpUAHSATTS
pllleHb MpU  yOpPaBIiHHI  (IHAHCOBUMH PHU3MKAMHU  BHUPILIYETHCS  HUIAXOM
3aCTOCYBAaHHS MEXaHI3My KOMIUIEKCHOTO YIpaBiiHHA pu3ukamu ((iHaHCOBO-
€KOHOMIYHUMH, MaWHOBHMH, BAIIOTHUMH, COLIAJTbHUMH, PO3PAXyHKOBHMH,
CHEKYJISITUBHUMHM), SIKE€ € HEBIJI'€MHOIO YAaCTHHOK CHUCTEMH YIPaBIIHHS
Ha(TOra30BOI0 KOMITAHIELO.

EdextuBHe (yHKIIOHYBaHHS CHUCTEMM YIPABIIHHS (PiHAHCOBUMU PHU3MKAMU
IPYHTYETHCSI HA TEBHUX MPUHIIMIMAX, SIKI MAlOTh OYTH 3aKJIaJICHI y CUCTEMY Il Ha
eTamnax MpOEKTYBaHHS 1 CHHTE3Y:

* MAaKCUMaJIbHE OXOIUICHHS CYKYITHOCTI PU3HUKIB;

* BUSIBJICHHS, 17IeHTU(IKAIS i OIIHIOBAHHS PU3HKY;

* MiHIMI3aIlisl 1 HEUTpasi3allis BIUIMBY PU3HKIB;

* MOXKJIMBICTb aJICKBATHOI Ta IMIBHAKOI peakilii Ha yCi 3MiHU y CYKYITHOCTI PU3HUKIB;

* IPUIHATTS OOIPYHTOBAHOTO PU3UKY, SKIIO HOro 11eHTU(IKYBaIU ¥ OIIHUIN Ta
CTBOPWJIM MEXaHI13M HOTr0 MOHITOPHUHTY.

[Ipore, anani3z HaykoBoi JiTepaTypu [7+20] gae mijcTaBu KOHCTaTyBaTH, IO SIK
y BITUM3HSHIH, TaK 1 3apyOiKHIN Teopii, a TAKOXK MPAKTHULIl HE ICHYE €IMHOTO MIAXOY
70 yOpaBiMiHHS (PIHAHCOBUMH PHU3WKAMH I1HBECTHIIIHHOI MISUTBHOCTI HA(TOTa30BUX
KOMIIaH1il B YMOBaX HEBU3HAUEHOCTI.

3a3HauMMO, 110 TOJOBHOI METOKW cTparerii ynpaBiiHHA (IHAHCOBUMH
pU3MKAMH 1HBECTHUIIIMHOI AISTIBHOCTI HAPTOTa30BUX KOMIIAHIM € TrapaHTyBaHHS
pallioHAJIBHOTO OOIPYHTOBAHOTO PECYpPCy JKUBYUOCTI KOMITaHIl y pealbHUX YMOBax
30BHIIIHBOTO 1 BHYTPIINIHBOTO CEPENOBHINA, TOOTO CIPOMOKHOCTI 30epiratu
IITATHUA peXUM (PYHKIIIOHYBaHHS B YMOBaX HEBU3HAUYEHOCTI 1 HABHOCTI YMHHUKIB
(hiHAaHCOBOTO PUBHKY.
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Puc. 2. InTerpoBanmii aaropurMm (popmMyBaHHs cXeMH (piHAHCYBaHHS
IHBECTUIIHHUX MPOEKTIB HAPTOra3oBoi KOMIaHIl 3 ypaxXyBaHHAM (PiHAHCOBOTO

PU3HUKY
IDicepeno: cghopmosaro aemopom Ha ocrosi [9,10,20]
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JlocsiTHEHHS 11l€i METH JOIIJIBLHO TOYMHATH 31 CTBOPEHHS 1HTETPOBAHOIO
anmroput™My  (opmyBaHHS cxemMu  (IHAHCYBaHHS  IHBECTHUIIMHMX  IPOEKTIB
Ha(TOra30Bo1 KOMIIaHii 3 ypaxyBaHHSIM ()IHAHCOBUX PU3HKIB, METU 1HBECTYBaHHS Ta
IHBECTHUIIITHMX OOMEXEHb — TEpPMIHY 3allyue€HHs KOIITIB Ta CyMH KOIITIB, IIO
3aITy4ar0ThCs 32 PaXyHOK JTAHOTO JpKepena ¢iHaHCcyBaHHS (pucC.2).

B i"TerpoBaHomy anroputmi mnepeadadeHo, IMI0 MOpAd 13 3arajJbHUMU
crioco0aMu MiHIMI3aIll pU3HKiIB (KOMIIEHCAIlIS PU3HUKY 1 HOTO HACIIJIKIB, JJOKaTI3aIlis
pU3MKy, nuBepcu(ikailisg, YyXWIEHHA BiJ pHU3HUKY, aHali3 1 MPOrHO3yBaHHS
KOH IOKTYpH, 3aCTOCYBaHHS pI3HUX (QOpPM 1 METOIIB pPO3pPaXyHKOBO-KPEIUTHUX
CTOCYHKIB, X€J)KyBaHHs) OyayTh 3acTocoBaHl [20] Takox 1 creuudiudi crnocoou
MIHIMI3aIli 1 HeWTpai3allii pu3uKiB.

Bigznaunmo, 110 OCHOBHMMH crHenupiyHUMH crocobaMyd MiHIMIZaIli Ta
HeuTpamizamii ¢piHaHCOBUX pu3WKiB [20] 1HBECTHUIIIMHOI AISIBLHOCTI, IO XapaKTepHI
7T pIHAHCOBOTO MOTEHINaTy Ha)TOTa30BO1 KOMIMAHIT €

* METOJ JIOCTOBIPHUX €KBIBAJICHTIB;

* MIANUCAaHHA YTOJ PO CHUIBHY ISUTbHICT JIJIS pealiizallii pu3nKOBaHUX MPOECKTIB;
* MPUHIUI «OYIBEIBHUX OJIOKIBY;

* CcerMeHTaIlis nopTQeiB aKTUBIB;

* TepeolliHKa BIIKPUTHUX MO3UIIINA 32 PUHKOBOIO BapTICTIO.

BuchnoBok.

Po3pobnieno iHTerpoBaHuil anroput™ (GOPMYBAHHS CHCTEMH (DIHAHCYBAHHS
1HBECTUIIMHUX TPOEKTIB Ha(TOra3oBUX KOMIIAHIM 3 ypaxyBaHHSIM (PIHAHCOBOTO
PHU3HKY, KM Ja€ 3MOry IMOCHIIZIOBHO BUKOHYBATH [iii, COPSIMOBAaHI Ha MIHIMI3aLlIO
PHU3HKIB IHBECTUIINHOT A1SUTBHOCTI.
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Abstract. The mechanisms of formation of procedure of financing of investment projects of oil
and gas companies, aimed at improving their competitiveness taking into account financial risks,
are investigated in the article. The components of the risks of the investment activity of oil and gas
companies, which are characteristic of their financial potential, are analyzed. An integrated
algorithm of forming a scheme of financing of investment projects of oil and gas companies with
consideration of financial risk has been developed, which allows to significantly reduce the possible
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occurrence of risks and consistently perform actions aimed at minimizing the risks of investment
activity.
Key words: financing, investment project, risks, oil and gas company, integrated algorithm.
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Anomauin. B cmami posensoaromvcs munu cyo’ekmis ineecmuyitinoi OisivHocmi cghepu
mypuzmy, ix ocobaueocmi ma Xapakmepucmuku, d MmaxKoxic ixwi npasa ma 0008 A3KU U000
iHgecmuyitinoeo 3abe3neuenns. Taxooc 6ci cy0’ekmu IHBeCMY8aAHHS CMPYKMYPOBAHO MaA
V3aeanbHeHo, 30KpeMd, 6uodileHo ix 6 Koukpemui 2epynu. Oxapaxmepuzosano HNOMEHYIHUX
iH8ecmopie 0151 3a0e3neyeHts pO36UMKY mypusmy 8 Ykpaiui.

Knrwowuosi cnosa: cyd’exkmu ineecmuyitinoi OisinbHOCmi, IHEecmuyiline 3a0e3neyeHHs,
iHBeCcmopu.

Beryn.

VYkpaiHa HajuexXuTh 0 KpaiH, sIKI BOJIOJIIOTH BEJIMYE3HUM IOTEHIIAJIOM JIJIs
3aylydeHHs 1HBecTuIliii. OCKUIBKM BOHa Oarata MNpHUPOJHHUMH pecypcaMu Ta Mae
COPUSTIIMBUI KJIIMaT, TO TMEpPCIEKTUBHOK Taly33l0 [UIsi 1HBECTYBAaHHS CTa€
TYPUCTHYHUNA cekTop. HuHI Typu3M BXOJWUTH JI0 TOBCSKICHHOTO HUTTS OLIBIIOL
YaCTUHHU HACEJICHHS, 0 TOTO X BiH 3aiiMa€ TOJIOBHE MICIIe cepel MPOBITHUX TaTy3eH
CBITOBO1 €KOHOMIKH.

[Ipu po3rnsganHi MUTaHHS 1HBECTHIIIHOTO 3a0€3MeUYeHHs] TypUCTUYHOI chepu
VYkpainu, BaXJIUBOIO TPOOJIEMOIO0 TOCTAaE PO3TISLA Ta TMONIYK MOTEHIIHHUX
1HBECTOPIB, TOOTO Cy0’€KTIB IHBECTUIIIHHOTO 3a0€3MEUCHHS PO3BUTKY Typu3My. Jlane
MUTAHHA € BAXKIWBUM Ta aKTyaJIbHUM JUIsl BCi€l €KOHOMIKH YKpaiHH, OCKUIBKH
yacTka gaHoi ramysi y BBII kpainu cknamae 11%, mo € 3HaYHUM TOKa3HUKOM, a
KOJKHA TPETsI JIF0JIMHA Y CBITI TpaIftoe y cepi typusmy [1].

OCHOBHHUI1 TEKCT.

Bianosinno g0 ct. 5 3akony Ykpainu «IIpo 1HBeCTHLIMHY isUIBHICTBY [0
CyO0’€KTIB 1HBECTHUIIIMHOI MAISUIBHOCTI BIAHECEHO I1HBECTOPIB 1 YYACHUKIB, SIKUMH
MOXYTh OyTH TPOMAaJsHH Ta IOPUIUYHI O0coOM YKpaiHUM Ta 1HO3EMHHUX JEp)KaB, a
TaKOX AepkaBH [5].

VY 3arasbHOMY PO3yMIHHI 1HBECTOpaMH € CyO’€KTH 1HBECTULIMHOI MisUTbHOCTI,
Kl TPUHAMAIOTh PIMIEHHS MPO BKIAJCHHS BIACHUX, MO3MYKOBUX 1 3aTy4yeHUX
MalHOBMX Ta IHTEJICKTyaJIbHUX IIIHHOCTEH B OO0 ’€KTH I1HBECTyBaHHS. IHBecTopu
MOXXYTh BUCTYIIATH B POJIi BKJIAJIHUKIB, KPEIUTOPIB, TIOKYMIIIB, a TAKOX BUKOHYBATH
byHKIIT OyIb-SIKOTO YYaCHUKA IHBECTUIIHHOT A1SIIBHOCTI.

YyacHUKaMM 1HBECTUIIIMHOI TISUTBHOCTI MOXKYTh OYTH TPOMAJISTHU Ta FHOPUIUIHI
ocobu VYkpaiHu, 1HIIUX JAeprKaB, sKi 3a0e3MeuyloTh peai3allilo 1HBECTULINH SK
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BUKOHABII 3aMOBJICHb 200 Ha IMiICTaBl JOpY4YEHHs 1HBecTopa [5].

Psan  gochiaHMKIB  BHOKPEMIIIOIOTH HACTYMHI TPYHH 1HBECTOPIB, 3TIAHO
3aKkoHOMAaBcTBa Ykpainu [3,c.23]: ¢ismuni ocobu, gk Ti, MO € Cy0O ekTamu
MIITPUEMHHUITLKOI TISUTBHOCTI, TaK 1 Ti, III0 TAKUMU HE SBIISIOTHCS; FOPUIAUYHI 0COOH;
cy0’ekTH myOniuHOTO MpaBa (AepkaBa YKpaiHa, 1HIII JEp)KaBH, TEPUTOPiasibHI
rpoOMaji, OPTaHy JIeP>KaBHOT BIaIM Ta MICIIEBOTO CAMOBPSTyBaHHS TOIIIO).

[Ipore, He3Baxkatoum HaA YITKy perjJaMEHTaIlll0 JaHOTO TIHUTAaHHS Ha
3aKOHOJIaBUOMY PIBHI ICHY€ M poTUiiekHa Touka 30py. Tak, B. [lonaTaii, BBaxae 110
1HBECTOpaMH MOBUHHI OyTH CYO’€KTH — HOCIT FOCIOJApChbKUX MpaB Ta 000B’A3KIB —
TOOTO, HAJIJIEHI CHEIIAJIbHOK KOMIIETEHIIIEl0, SIKI MalOTh BIJOKpEeMJIeHEe MalHO, Ha
0a3l SIKOro BOHM BEAyTh MIANPUEMHHULIBKY Ta I1HIIY TOCHOJAPCHKY iSUIbHICTD,
3apeeCTPOBaHl y BCTAaHOBJICHOMY MOPSIKY a00 JEriTUMOBAaHI 1HIIMM YUHOM, IO
Ha0yBalOTh TpaB Ta OOOB’A3KIB BiJ CBOr0 IMEHI Ta HECYThb CaMOCTIHHY
BIJIMOBIIATBHICTG [4, ¢.214], TUM caMUM 3anepeuyrdr MOXJIHUBICTh (13UUHOT 0COOH
BUCTynaTu B poiii iHBectopa. llogo ropummynux oci6, To Ha aymky B. Ilomaraii:
«IOpUANYHI 0coOM pi3HOI (OPMH BIIACHOCTI € TOJOBHUMHU 1 (PAKTUYHO €IUHUMH
JTIIOYMMHU 0cO0aMH B 1HBECTHUIIIMHUX MPaBOBITHOCHHAXY [4, ¢.216].

[Ilo crocyerbest cy0’ekTiB myOiyHOrO TpaBa, Ha AyMKy B. Ilomaras Bonu He
MOXXYTh B TIOBHIM Mipi BBaXaTUCS Cy0 €KTaMH 1HBECTUIIIMHOI ISNTBHOCTI, OCKUIBKH
HalllOHAJbHI Cy0’€KTH TyONiYyHOTO TpaBa (PAKTUYHO NPHUNMAIOTh YYacTh B
IHBECTUIIMHUX BIJHOCHMHAX OIMOCEPEIKOBAHO, HAMNPUKIAJ, 3AIMCHIOIOUU CYTO
(yHKLIIO YNpaBiiHHA IHBECTULIHHUMHU mpouecamu. lllono iHO3eMHUX CyO’€KTIB
myOJIIYHOTO TIpaBa, TO MPOOJEMHUM € MUTAHHS PO TOLIIBHICTh NIANOPAIKYBaHHS 1X
N HaioHadbHIM topucnukiii [3, c.26]. B. Maptunenko [2, c.28] BBaxae, 110
nepkaBa YKpaiHa Moke OyTH IIJIKOM TMOBHOILIIHHUM 1HBECTOPOM IMpHU 3/1MCHEHHI
0e3mocepeHbOi  ydacTi B IHBECTHIIMHMX BimHOcWHax. [Ipukiamom doro €
1HBECTYBaHHSI JICpKABOIO Tajy3edl 1 BHUPOOHUITBA, TMPOAYKIIS SKHUX Mae
3arajlbHOHAIIIOHAIBHUN XapaKTep, a TaKOXK 1HIIUX 00’€KTIB 1HBECTYBAHHS, SKIIO 1€
OOTPYHTOBYETBCS  HEOOXITHICTIO TMPHUCKOPEHOTO PO3BUTKY €KOHOMIKH. [lpwm
JTOCITIDKeHHI Cy0’€KTIB 1HBECTHIIMHOI JISUIBHOCTI B cdepl TypusMmy  CIiJ
BUKOPHCTOBYBAaTH 1HCTUTYIIMHUN TIJAX1J, 3T1AHO SKOTO BHHHUKAE HEOOXIJIHICTh
00’eqHaTH iX B yoTUpH rpynu (puc 1.).

[lepma rpyma, 11e aepkaBHI OpraHu yNpaBiIiHHA B cdepl Typu3My, K MOXKYTh
BUKOHYBAaTH pOJIb AK 1HBECTOpa, TaK 1 yYaCHMKAa Ha PI3HHUX €Tamax 1HBECTHUIIIHOI
aisibHOCTI. Jo pyHKIiHM cy0’€KTIB MepIoi rpynu BXOIUTh: po3po0Ka HOPMATHUBHO-
paBoBOi 0a3u moa0 (hopMyBaHHS 1 peasizaii Aep>KaBHOI IHBECTUIIIHHOT TTOIITUKU Y
cdepi TypusMmy, po3poOKy Ta BUKOHAHHS JIEPKABHUX IUILOBUX TPOTPAM PO3BUTKY
Typu3My; MDKHApPOJHE CHIBPOOITHULITBO Ha MDKIEP)KAaBHOMY pIBHI, II0JIO
MiABUIICHH KOHKYPEHTOCTIPOMOXHOCTI TYPUCTUYHOTO PHUHKY Ta I1HBECTHUIIIHOI
npuBabiauBocTi. JlepkaBa sik cy0’€KT IHBECTHUIMHOI ISUIBHOCTI B cdepi TypusMmy
BUJIUISIE HA 1HBECTYBaHHS B JaHy cdepy OOUKETHI KOIITH, BCTAHOBIIOE (HOpPMHU,
MOPSIIOK Ta YMOBHU X BUKOPHUCTAHHS Ta KOHTPOJIO X BUKOHAHHS, BUPIIIYE MUTAHHS
I10/10 HaJIaHHS MUIBT SIK IHBECTOPaM, TaK 1 y4aCHUKaM.

Jlpyroto Tpymoro € MmiIIpHEMCTBAa Ta YCTaHOBU CepH Typu3My, IO HAIAIOTh
XapakTepHI TYPUCTHYHI TIOCIAYTH, a TaKoX € Oe3NOoCepe/IHIMU YyYaCHUKaMHU
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IHBeCTHINITHOI misumeHOCTI B cdept  Typmsmy. Jlo cyO’ekTiB  (yUaCHUKIB)
IHBECTHUINITHOI JUUTBHOCTI, SKI BUKOPHCTOBYIOTH IHBECTHUINI, HaIekaTh 3aKIaaH
TIMYAacOBOTO PO3MINICHHS, 3aKJIaJN XapuyBaHHs], YCTaHOBN chepu KyapTypu. BoHn
MOXYTh OYTH SIK IHBECTOPaMIH BJIACHHX MIANPHEMCTB, TaK BOJHOYAC 1 BHPOOHUKAMH

TYPUCTHYHOI MPOTYKIIIi.

Modern engineering and innovative technologies

Cy0’eKTH 1HBECTHINIITHOI IISUTFHOCTI MIANPUEMCTB cepu Typu3My

~~

~~

~~

~~

JlepkaBHi OpraHH ITignpHeMCTBa Ta MixXHapo/Hi Ta ®iHaHCOBO-
VIPaBIiHHA B yCTaHOBH ChepH TPOMAJIChKIi KpeauTHi
cepi TypH3MY oprasizanmii YCTaHOBH
TypH3My B c(epi TypH3IMY cepH TypHu3My
v v v
BepxosHa Pana TypomneparopH, BcecBiTHA BepxorHa Pana
VKpaiHu TypareHTH opraizanis VYkpaiHu
v v TypH3My v
KaGiner MiHicTpiB 3axmaan v KpeauTHi CIinKu
VKpainu PO3MIiIEeHHS VkpaiHchKa 3
L] ' ) Acomgfwl KoMepiiiHi 6aHKH
JlepKaBHHH 3aKiIagy peKpeartii I[HBeCTHIIIHHOTO
KOMiTeT v BizHecy v
CTATHCTHKH i — v CTpaxoBi KOMIIaHii
v MacaKHpPChKOro €BponeHchKuit v
Bimait po3BHTKY TPaHCIIOPTY OaHK IH(?'THTYIH
TypH3MY v PEeKOHCTPYKIIii Ta . CIIUIBHOT'O
¥ TypHCTHYHI TimH PO3BHTKY IHBECTYBaHHA
OpraHH MiCIIEBOTO ¥ v v
CaMOBpSITyBaHHA 3aKiaau Toproso- HanioHanbHHH
Xap4yyBaHHT IIPOMHCIIOBA 0aHk YKpaiHH
3 nmanara YKpaiHu ¢
VcranoBH y cepi v D —
KYJIBTYPH Ta ?BponeEFfm? $oHx
po3Bar IHBeCTHLIHHHUH
06aHK ‘
¥ JIi3HHTOBI
€Bporeiicbka KOMITEII
Oi3Hec-
acorriamis
v
Oprasizamis
€KOHOMIYHOT'O
CHiBPOOITHHIITBA

Puc. 1. Cy6’exTH iHBecTHHIIHOI TiSIILHOCTI MiANpHEMCTB chepH TYpH3IMY

IDrcepeno. [6]
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Jlo TpeThoi Irpynu HanexaTh (PIHAHCOBO-KPEIUTHI YCTAHOBH, SIKI BUCTYIAIOTh B
poJii iHBECTOpIB Ta (PIHAHCOBUX TOCEPEIHUKIB (YYaCHUKIB) Ha 1HBECTUIIHHOMY
puHKY cdepu TypusMmy. [HBecTuiiiHi KoMmaHii Ta (OHIAM BUCTYIAIOTh OCHOBHUM
IHCTPYMEHTOM Yy 3MiliCHEeHHI NOPTQeNbHUX IHBeCTHLIN B cdepi Typusmy. o
OCHOBHUX (YHKIIH OaHKIB HaJeXaTh: €MICisl I[IHHUX TarepiB, MOCEPEIHUIbKA
JISUTbHICTh, pO0OTa 3 Jep)KaBHUMM LIHHUMHU T[afiepaMH, KOHCAITHHI Ta aHali3
e(eKTUBHOCTI 1HBECTHIIIMHUX TMPOEKTIB, iHMopmariiiina ¢yskiis [6]. Jli3uHTOBI
KOMIIaHii, BIJIPI3HIIOTBCA cHenupiyHol0  (POpMOK  1HBECTHUIIM y  BUIIISAIL
YCTaTKyBaHHSA JJIsl HIATPUEMCTB CPEpU TypHU3MY.

MixHapoJHI Ta TpOMaJAChKI Oprasizaumii B cdepi TypusMy Ta IHBECTHIIHHOI
TISTBHOCT1 BXOJIATh /10 YETBEPTOi Ipynu CyO’€KTIB, sIKi MOOUTI3YIOTh 1HO3EMHHI Ta
perioHaIbHUNA KariTai JJid 1HBECTYBaHHA Y cepy TypHu3My, HaAAlOTh MIATPUMKY Y
MIArOTOBLI Ta peai3allii IHBECTIPOEKTIB.

BucnoBku.

Otxe, B nmaHiil ctaTTi OyJl0 PO3IJIIHYTO OCHOBHI CYO €KTH 1HBECTHIIIITHOTO
3a0e3MedeHHs] PO3BUTKY Typu3My B VYKpaiHi, 00’€HaHO iX Ta 3rpYINOBaHO.
BusnaueHo, 1o HaWOIIbII MPIOPUTETHUMH NIl YKpaiHW 1HBECTOpaMu €
(dhiHaHCYBaHHs BHYTPIIIIHE, a TAKOX (iHAHCYBaHHS 3 OOKY JepKaBH, TOOTO CBOEPIIHE
JepKaBHO-IPUBAaTHE TMApTHEPCTBO. 3aBAsKM TaKOMy BHUAY B3a€EMOBIJIHOCHH
BHYTPIIIHIN KamiTan Oyne 3aluIIaTucs B MEXKax CBOET KpaiHM, a TaKOX CIPUITUME
3MIIHEHHIO MAJIOTO Ta CepeIHbOro Oi3HeCy.
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Anomauin. Hayxosa cmamms npucesuena posenidy iH@OOPMAYIIHO-KOMYHIKAYIUHOT
OdislibHOCMI  NIONPUEMCMBA MA  PO3KPUMMIO NUMAHHA PO3BUMKY KOMYHIKayit. B cmammi
NPOOEMOHCMPOBAHO  CHPUUHAMMS KOMYHIKAYIL 6 YAPAGNIHCHbKIN  OisIbHOCMI  KepiBHUKAMU
nionpueMcme ma onucano iHhopmayitini 8i0HOCUHU I KOMYHIKAYiliHI npoyecu Ha nionpuemcmei. B
cmammi  pO32NSIHYMO YHPABIIHCbKEe KOMYHIKAMueHe cepedosuwye NiONpuemMcmea ma 5K GOHO
BNIUBAE HA eheKMUBHe NPULHAMMSL YIPABIIHCOKUX PIlUeHb.

Kniouosi cnoea: romyuikayis, iHgopmayis, YnpaeninHs, YNpasiiHcvbKe cepedosuiye,
IHopMayitiHO-KOMYHIKAYINIHY OISIbHICb

Beryn. Kowmynikamii B ynmpaBmiHCBKIM — TiSJIBHOCTI  BHUCTYNAIOTh,  SIK
iHpopMalliliHe 3aJydeHHsS BCIX BaXKEJIB Ta MPOTHO31B PO3BUTKY AJIs €()EKTHBHOTO
yhnpaBiiHHA Ha mignpueMcTtBl. Komynikauii € 1HCTpyMeHTOM i1H(pOpMAaIIHHOTO
OOMIHY Ta BIUIMBAIOTh Ha PE3yJbTAaT PO3BUTKY AJIA CaMOTo MiANpPUEMCTBA Ta AJIs
caMUX MpaIliBHUKIB.

Ha CHOT'OHIIIHIN JIEHD 3’ ABJISIIOTHCA HOBI MIEPCIIEKTUBH VIS
caMO(YHKITIOHYBaHHS MIANMPUEMCTBA, 1 HE BaXKJIMBO caMe B sKiil cepi AISTIBHOCTI 111
MIAIPUEMCTBA PO3BUBAIOTHCSA, UM 1€ 1H(GOpPMAIliiiHI TEXHOJIOrli, Y4 B arpapHoOMy
CEeKTOpl EKOHOMIKHM, YM HaBiThb B BUPOOHMYIN rany33i, a BaXJIMBUM € T€ IO
riobamizamis craga  HoBow  (GopMoOK  iHGOpPMALIHOrTO  CYCHUIBCTBA 3
HaJaroPKeHMMHU KOMYHIKalllHHUMHU TTOTOKaMH Ha IMiAIPUEMCTBI.

OcHoBHMii TekceT. JlJIs TPUIHATTS BaXJIMBUX YNPABIIHCHKUX pIIIEHb B
VOPaBIIHCHKIM  MISUTBHOCTI  MIANPUEMCTBA TMOTPIOHO  3AIMCHIOBATH  aKTHUBHY
1H(MOpMaIIHHO-KOMYHIKAIIMHY TIsJIbHICTD, siKa Oyje HampaBjieHa Jisi CTBOPCHHS
MTOCTIMHO JIIF0Y01 CHCTEMH KOMYHIKAIIi Ha i IPHUEMCTBI.

KomyHnikariiss  sBisitoTh  cO00O0 HE TUIbKM OOMIH iH(dOpMaIi€o, sKa
XapaKTEPU3y€EThCS MOCTIMHUMHU Ta TPUBAIUMU 3B’ SI3KaMH K JIJISl BIIIPABHUKIB TaK 1
JUTSL OJIEPIKYBaYiB, a i MOXKJIMBICTh BIUTMBATH Ta MpUHMATH €(PEKTUBHI yIPaBIIHCHKI
pILIEHHS 3 TPAAULIIITHUM KPYyrooOirom KOMyHiKallifHUX MOTOKIB Ha M1IPUEMCTBI.

bararo BueHHMX 3aliManucs PO3KPUTTSIM MHTAHHS PO3BUTKY KOMYHIKAIIH,
1H(QOpMaALIHHO-KOMYHIKAUIMHUX 3B’SI3KIB  Ta KOMYHIKATUBHMX  OCOOJIMBOCTEM
MpaliBHUKIB HAa MIANPUEMCTBI. TakuM NUTaHHAM HPUCBAYEHO Oarato HayKOBUX
mpaib, cepell SKMX MOXKHHU BIA3HAUUTH HACTynmHUX HaykoBii: M.X. MeckoH [2],
M. Ans0ept [2]., ®.Xenoypi [2]., A.Ili3 [4]., PynseB B.A. [5]., I'ytkeBuu C.O. [5].,
H.B.[dpy3enko, [.J.CagoBchka Ta iHIII.

B po6oTi aBTOpiB Mast, Huck 1 Zerfass, omy6sikoBasniit B Innovation Journalism,
TEpPMIH KOMYHIKaIlli B cpepi IHHOBAII BU3ZHAYAETHCS SIK CUMBOJIIUHE B3a€EMOJIIST MIXK
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OpraHi3aliiMi Ta CTeHKXoJaepaMi, IO BHPOOISAIOTH HOB1 MPOAYKTH, HOCIYTH 1
TEXHOJIOTII [6].

AMepnKaHCHKI aBTOPH Y CBOIX MparsiX [2] BHOKpEeMIIOIOTh [Ba KIacH
KOMYHIKAIT, IepmnM 3 SKHX € KOMYHIKAaIli MUK IMIIIPHEMCTBOM Ta ii 30BHINIHIM
CepeIOBHINEM, a IPYTIM — KOMYHIKAINI MUK PIBHAMIH 1 IMIPO3A1IaMU OpTaHI3aIlii.

Tax M. Meckon, M. Ans6ept, @. Xenoypl BU3HAUATH, IO KEPIBHIK BUTPAYae
50 — 90 % cBoro yacy Ha KOMYHIKAIlli, peami3yloul pojl B MDKOCOOMCTICHHX
BITHOCHHAX, 1HQOpMAIIiTHOMY 0OMIHI Ta Ipollecax MPUHHATTS PIIEHHS; BUPIIIYIOUH
mpoOiieMn B TIpollecl IUTaHYBaHHSA, OpraHizamii, MoTuBamii 1 KOHTpoir. Tomy
OUTBIIICTHP HAYKOBIIIB KOMYHIKAIIIIO HA3UBAIOTh 3B S3YIOUHM €JIEMEHTOM B
VIPaBIIHCHKIN TUUIBHOCTI [2]. A/DKe, BCl KePIBHUKH CTPYKTYPHHX IIPO3ALUTIB YN
caMuX MIIIPHEMCTB BUTPAyaroTh Ha KOMYHIKAIII Maiike Bech CBIif uac, a came — 50-
90%.

MojkHa CTBep/UKYBaTH, IO KOMYHIKAIIl HAa IUIMPHEMCTBI 3 OJHOTO OOKYy €
1H(GOPMAIIITHOI PEBOIIOIIEI0, a 3 IHIIOTO € IEBHOI0 MOTpeOO U 3aJ0BOJICHHSA
BCIX VIOPABIHCHKUX 3B S3KIB Ta HAIAro/UKCHHS KOMYHIKAIIIHUX IIPOIECIB Ha
MIIIPUEMCTBI.

A. II13 y cBoiii kHm31 «MoBa pyXiB TUIa» HABOAUTH JaHI, OTpUMaHI A.
MeiiepabianoMm, 3rigHO 3 SAKIMH caMa TeXHIKa KOMYHIKAIlil € Ba)XIHMBOIO B
VIPaBIIHCHKIH TISTIBHOCTI KepiBHHKa mianpueMctBoM [4, c¢.37]. Ha pucysnky 1
300paKeHO Ha IO 3BEpPTAOTh yBary MEHeKeph IpH Iepenadl 1HQopMmarii Ha
MIIIPHEMCTBI.

B Copnitasarrs Hopmari
gyepe3 HeBepOalbHI 3aco0m
(>kecTu, 1Mo3u, MIMIKa
o6mryus), 55%

B CopuitasarTs HopMari
yepes 3BYKOBI 3aco0m

(IHTOHAIIISA, TOH MOBJICHHS ),
38%

O Copuitasarts Hopmari
gyepe3 BepOaIbHI 3aco0u
(cmoBa), 7%

Puc. 1. CnpuiiHATTA KOMYHIKaNil B yIpaB/IiHCHKIH JilJIbHOCTI KepiBHHKAMH
NiINPHEMCTB, Y %
IDrcepeno: [4]
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VYrhpaBimiHChKe ~ cepeloBuIle — MoTpedye  iHGOpMAaIIHHO-KOMYHIKAIIHHOT
B3aeMOIl Ha MiANpueMCTBI. Tak, 3a0e3MedyeHHs pe3yJbTaTHBHOI Ta €(PEeKTUBHOI
KOMyHIKalii Ha MIANPUEMCTBI TOTpPIOHE Ui MIJBUIIEHHS €(PEKTUBHOCTI
(GYHKIIIOHYBaHHS CaMOT0 MiIMTPUEMCTBA Ta JAJs Hioro nmpodeciiftHo1 AisTTbHOCTI.

OTxe, IK MM MOXXEMO MPOCIIAKYBaTH KOMYHIKAlIiHI MPOLECH € HEB1I €MHOIO
Ta BAXIMUBOIO CKJIaJ0BOI0 €(GEKTUBHOTO (YHKI[IOHYBAaHHS MIANPUEMCTBA, SK
CKJIaIHOTO 00’€KTa YIMpaBIiHHA Ta TPYHTYIOTbCS Ha cepax TOJICHKUX BITHOCHH.
3aBkAM OCHOBOIO KOMYHIKalid € 1HQopMmalis 3 YITKUMHU OKPECICHUMHU
KOMYHIKaIlIMHUMH 3B’si3kaMu. SIkicHuUii OOMiH 1HQoOpMmaIlli€ro — 1€ HeBiJ eMHa
YacTHHA BCIX OCHOBHUX BUIB YIPABIIHCHKOI AisIbHOCTI [3, c. 149].

Crnpuiinarta  QyHKIIOHaly  MeXaHi3MIB  1H(QOpMaliiHO-OpraHi3aliitHoro
3a0e3MeyeHHs] BCIX MIAPO3AITiB Ha MANPUEMCTBI MiABUIILYE YMPABIiHHSI BCi€lO
cheporo MiSUTBHOCTI JUIsl 3M1MCHEHHS BHYTPIITHHOOPTaHI3AIHHUX 1 30BHINIHIX
KOMYHIKAIliil Ha MiAMpPUEMCTBI.

3a cioBamu M.Kactennca, 3 90-x pokiB Hamia IlaHeTa 00’€lHaHA B €IUHY
TEJICKOMYHIKAIIITHY KOMIT FOTEpPHY MEPEXY, 10 € OCHOBOIO 1H(HOPMAIIIHHOT CUCTE-MHU
Ta KOMYyHIKaIliiHUX TporieciB. Best cdepa mroachKoi MIsUIBHOCTI 0a3yeThes Ha Bl
iHdopmaryii. [adopmariiiini  Ta  KOMYyHIKAaIidHI ~ TEXHOJIOTI B  Cy4acCHOMY
rJ100aMi30BaHOMY  CBITI, O€3MEpPedHo, CHPUSIIOTh EKOHOMIYHOMY PO3BHUTKY 1
3pOCTaHHIO MaTePiaAIbHOTO T0OpO-OyTy JIIO/ICH, BUCTYNalOTh YMOBOIO BJa/I, 3HAHB 1
TBOpYOCTI [1].

VYrpaBiaiHCbKE KOMYHIKATHBHE CEpPEIOBHILNE MIANPHUEMCTBA OXOIUIIOE BCl
KOMYHIKAI[IliH1 3B’SI3KM Ta YNPAaBIIHCHbKI BIIHOCHUHHU, K1 MOTPIOHI JJIsi OTPUMAHHS
YIPABIIHCHKOI 1H(pOpMaIi.

BucHoBk¥ i npono3uuii.

EdexkTuBHEe ynpaBmiHHSA NIAOPUEMCTBOM B CYYaCHHX YMOBaxX pPHUHKOBOI
€KOHOMIKM KpaiHM moTpeOye OuIbIl  SKICHUX  KOMYHIKAIlIMHUX 3B A3KIB,
KOMIUJIEKCHUX CTpaTerii KOMYHIKaIlli, MOTYXHUX 1H(POPMaILIMHO-KOMYHIKAI[IHHUX
TEXHOJIOTIM Ta PO3YMIHHS 1 MIATPUMKH TPUHUHATTS KOMYHIKAIIMHUX TIOTOKIB
BCEpE/IMHI MiANPUEMCTBA.

Oco6muBocTi 1HGOPMAIIHHOTO CIPUMHATTS MPOJIATAIOTh Yepe3 KOMYHIKallliHi
aCIleKTH YIPaBIIHCHKOI MISUTBHOCTI Ha MiANPHEMCTBI. BNpoBaKeHHS Cy4acHUX
KOMYHIKaIlIMHUX TEXHOJOTIM TMOKpaimye abo HaBiTh CIPOIIYyE KOMYHIKaIIHHI
MpoIecH Ta 3a0e3euye 3BYKOBE CYNMPOBOIKECHHSI, SIK JOJATKOBI KaHAIM 1HpOpMaIIii
B YIPaBIiHHI TIANPUEMCTBOM.
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Abstract. The scientific article is devoted to the consideration of information and
communication activity of the enterprise and the disclosure of the development of communications.
The article demonstrates the perception of communication in management activity by the managers
of enterprises and describes information relations and communication processes at the enterprise.
The article considers the managerial communication environment of the enterprise and how it
influences the effective decision making.

Key words: communication, information, management, management environment,
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CORPORATE CULTURE IN TECH COMPANIES (A CASE STUDY OF

ALIBABA GROUP)
KOPIIOPATHBHAS KYJIbTYPA B CMAPT KOMITAHUSIX (HA TIPUMEPE ALIBABA
GROUP)

Kraus P.A./Kpayc IL.A.
Siberian Federal University, Krasnoyarsk, Svobodny, 79, 660041

Abstract: This paper reviews how corporate culture in tech companies changed with the
emergence of the digital economy. At the beginning of the article, we examine the ways, in which
the digital economy affects business, and define the concept of corporate culture. Later, the article
explores the differences between the corporate culture of traditional companies and that of tech
companies. Finally, we discuss an example of corporate culture at Alibaba Group.

Key words: corporate culture, tech companies, digital economy

Nowadays, technology plays a great role in different aspects of our life. From
messengers and social networks to robot-workers and online businesses — technology
is everywhere. The global economy has greatly changed too. Researchers are
increasingly often talking about “the digital economy”, instead of its conventional
counterpart. It implies we cannot ignore these fundamental changes when doing
research on different companies. However, what has changed exactly?

The digital economy changed the way businesspeople run their companies. Now
we can talk about tech companies, which, unlike traditional companies, use the
Internet in order to sell products, gain money, attract clients, etc. Such companies use
a wide range of opportunities that the Internet can give them to set themselves apart
from traditional companies that are now lagging behind. In order to analyze how
these changes may influence corporate culture, it is important to understand first how
such companies as Alibaba, Tencent, Google, Microsoft, etc. operate.

According to Ming Zeng, Alibaba’s chief strategist, the formula of tech
companies is “network coordination + smart data processing = tech company” [3].
This simple equation is the key success factor during the digital era. Of course, such a
big change in understanding how a company should work greatly influences one of
the most important parts of a company that is its corporate culture.

Corporate culture is utterly important for building a positive image of a
company. Language strategies are widely used in corporate culture creation.
According to A.A. Kolobova, corporate culture is a combination of behavioral
patterns, fundamental ideas and declared values, which are formed by a group during
a collaborative activity and are transferred to its new members as an effective tool
allowing them to integrate into the group and adapt to the changes in the external
environment [1]. According to Ming Zeng, Alibaba’s chief strategist, corporate
culture is a set of models of behavior and a common understanding of values that
unite and retain a group as well as create the very core of its ability to navigate in an
environment [3].

There are various ways of discursive manifestation of corporate culture, which
help it to form and position corporate discourse. On the one hand, it strengthens
relations within a team and builds a certain atmosphere in the workplace; on the other
hand, it is corporate culture that helps to create a positive image of the company [4].
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Corporate cultute is becoming more important when it comes to creativity that is
utterly important for modern companies, too. Creative work becomes a pleasure when
there is a healthy corporate culture in a company. Building such a corporate culture is
becoming a business goal for those employers who want to create more opportunities
for creative workers in order to attract them [3]. Nowadays, for some workers, a
healthy corporate culture with decent values is more important than their salary. It
also greatly increases the loyalty of employees, which is escpecially important at the
time when each person is seeking better work opportunities for themselves.

Traditional companies do not rely on corporate culture as much as tech
companies do. Most traditional companies view corporate culture and the idea of a
customer being always right as good things, but not quite as good as money. Salary
has long been regarded as the most important motivation factor for employees.
Leaders used to view corporate culture only as a way to punish inappropriate and
disruptive behavior, manage work environment and so on. They did not see corporate
culture as a tool for attracting potential clients with the same values [3].

Tech companies are different. For tech companies, corporate culture is a
fundamental factor in terms of management. They use it to create a favorable
working atmosphere at a company, to attract employees with the same values and
views. They believe that it is one of the most important tools to attract potential
clients and it definitely works. It is difficult nowadays to find a company that does
not mention its corporate culture on its website. We can see this section present on all
websites and it 1s exactly what attracts us to a company and may play a great role in
our decision whether to choose this company or invest in it or not. We tend to trust a
company with the same values more than a company whose values are completely
different from ours.

Another change in corporate culture is that tech companies aim at their clients
during the whole process of making products. The Internet gives them all tools and
opportunities to create, manufacture and sell a product together with their clients. A
good example of this idea is bloggers having their own brands. They often ask their
followers what kind of clothes, for example, they would want to see in their shop and
according to their responses, bloggers decide what to offer them. Similarly, it works
with the colors or sizes of the clothes when only those items that clients really want
will be available. It may also be beneficial because this way companies know exactly
how much and what kind of products their customers need instead of overstocking or
understocking their inventory.

The organizational structure has greatly changed too. While in companies that
are more traditional, employees report only to a higher-level authority, most tech-
companies have a decentralized network, which helps workers of different levels
exchange information among themselves. It also helps to reduce the time that
employees would otherwise have to spend looking for the information. It helps to
develop creativity too, because when all employees have access to all information,
some of them may decide to try to make some changes to some parts of the working
process resulting in higher productivity and increased efficiency [2].

Finally, the implementation of advanced technology in data processing helps to
analyze data quicker and more efficiently. It leads to decentralized decision-making,
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which is good for companies.

The perfect example of such a tech company is the Alibaba group that is
extremely popular around the globe mostly because of its high-tech online
marketplaces, such as Alibaba, Aliexpress, Taobao etc. The company also owns a
large number of other online services, such as the logistics company CaiNiao,
financial service Ant Financial, clouds computing service Alibaba Cloud etc.

Alibaba Group has always been paying a lot of attention to its corporate culture.
The company is developing at a fast pace that requires emotional and social maturity
from both the employees and the company itself. Its ability to communicate directly
with all workers and high-level authorities via a decentralized network is one of the
key factors in Alibaba’s success. People sometimes say that it may be extremely
difficult to work there for people whose views and values are different from the
company’s. On the other hand, it is a pleasure to work there for people sharing
company’s views as they have the ability to properly fit into the corporate culture [3].

Alibaba Group is a company that is highly focused on its mission and values.
“Client comes first” is the first and the most important of the company’s values. Only
then come shareholders and employees. Client’s needs are flexible, which is why
companies and corporate culture should be able to change in order not to be wiped
out by competitors [3]. One of the concepts that was adopted in tech companies’
corporate culture after the emergence of the digital economy is the readiness for
quick changes to meet constantly changing needs of actual and potential clients.

To sum up, the digital economy has greatly changed the corporate culture of
tech companies in many ways. The most important features of the new corporate
culture are that corporate culture has grown in value among tech companies,
companies are now focusing on clients during the whole production process, the
distribution network system is used as a way to cooperate, and advanced technology
in data processing is becoming more widespread.
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Bceryniienne.

CrtparernuecknM HaIpaBJI€HHUEM Pa3BUTUA U COBEPIICHCTBOBAHIS TAMOKEHHOIT
cayx0bl  Poccuiickoii ®Penepanun  SBIAETCSA MOBBIMIEHHE PE3YIbTAaTUBHOCTH
omnepanuii TaMOK€HHOTO KOHTPOJIA, ITOBBIIIECHNA KaueCTBa BBIIOIHAEMBIX OIEpAINii,
COKpameHHs: JAOKYMEHTO00OpoTa 3a CcueT MpHMeHeHHs HHGOPMAIIOHHBIX
TaMOJKEHHBIX TeXHoJormii, oOecmeunBaromero 3(GQGeKTHBHOCTh TaMOXKEHHOTO
aJIMIHICTPHUPOBaHUsA, ITpoBoauMoro denepalbHOIl TaMOKEHHOI cayk00i1 Poccum.
[IpeTBOpeHNe B KI3HH Ha3BAaHHBIX HAIPaBICHUII MpPeayCMOTpeHO (eaeparbHBIMI
3aKOHaMH, PSIOM IPAaBUTEIIbCTBEHHBIX JOKYMEHTOB, HOPMATHBHO-IIPABOBBIX aKTOB
®denepanbHOIl TaMOXKeHHOIT cay:kObl Poccum, rae Hapsaay ¢ Ha3BaHHBIMUI
IIOKa3aTesIMI IIPeyCMOTPEHO o0ecIieueHne OIaronpusATHRIX YCIOBUII 11 BEACHUA
Om3Heca BO BHEIIHETOPIroBOil cdepe yYaCTHHKAMH BHEITHEIKOHOMUYECKOI
NEATENIbHOCTH, VBEINYEHNE O00beMa »JKCIIOpTa U IMOCTYIUIEHHS TaMOXKEHHBIX
wiatexeil B ¢pemepanbHeli 6r0mkeT Poccuiickoiit @eneparm.

OCHOBHOH TeKCT

BB03-BBIBO3 TOBapoB MpPEANONaraeT HEOOXOAUMOCTh IIOMEIIEHNS =X II0J
TaMOJKE€HHBIE IIPONEAYPHl N COBEPIIEHNE C HUMH TaMOJKEHHBIX OIEpanuil u
omepanuili TaMOXXEHHOrOo KOHTpois. KadecTBo coBepmIaeMbIX TaMOXKE€HHBIX
omepanuii OpH BBO3€-BHIBO3€ TOBAapPOB OKAa3hIBACT CYIIECTBEHHOE BINSHUE Ha
cocrosHNE (emepansHOro OrKeTa Poccnm, a, clieoBaTeIbHO, Ha S3KOHOMITYECKYIO
0e30IIacHOCTh TocyJapcTBa. Tak, B pe3ylbTaTe OCYIIECTBIEHUS SKCHOPTHBIX
onepanuii B 2018 roay B denepanbHbIil 0r0KeT ObLT0 mepeuncieno 3025,7 mupa.
pyO. TaMOKEeHHBIX IIaTexeil, 9to Ha 53,7% mwm 1057,4 miupa. py0. , 4TO IpEBHIIAET
AQHAJIOTHYHBII IOKa3aTenb IpeamecTByromero roma. B 2019 romy cymma
IIEPEUYNCIEHHBIX TaMOXKEHHBIX IUIaTeXeNl OT AKCHOPTHBIX OIepaliii CHI3MIACh Ha
734,70 mupa. py6. mmm 24,0% [1]. YBenuueHne CKOpOCTH COBEPIIEHIS TAMOKEHHEIX
omepanuii Ipy BBO3€ - BHIBO3€ TOBAPOB 00ECIIEUNBAET CBOEBPEMEHHOCTh I MOJIHOTY
IIOCTYIUIEHUS TAMOKEHHBIX IIATEXEl, pOCT BHEIIHETOPIOBOI'O 000POTAa.
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KOpunnueckue u ¢puznueckue auna, CBI3aHHbIe C BHEIIHEW TOPTOBJIEH, a TaKkxKe
C BHEIIHEOKOHOMUYECKOM JIEATEIRHOCTBIO IEPEMEIIAIOT TOBAPHI YEPE3 TAMOKECHHYIO
rpanuily. B 3ToMm citydae TOBaphl TODKHBI MPOUTH TaMOXXCHHBIM KOHTPOJIbh U OBITH
MOJABEPTHYTHl WHBIM  OMEpaIusiM, HEOOXOJWMOCTh  COBEPIIECHUS  KOTOPBIX
MPEyCMOTPEHA TAMOKEHHBIM 3aKOHOAATENBCTBOM Poccum.

OcymiecTBiieHre oOmepaluid TaMOXEHHOTO KOHTPOJSL SBJSETCA OJHHM U3
HalpaBJICHUM, TO3BOJIAIONIMX  OOECIEUUTh SKOHOMHUYECKYI0  0O€30MacHOCTh
Poccuiickoit @enepanun. IToMy CrocoOCTBYeT BHeApeHUEe 1U(poBoi miatgopmbl
IUISL BJIEKTPOHHOTO JIEKJIapUPOBaHUs TOBAPOB U MPOBENCHUS TAMOKEHHOTO KOHTPOJIS
Ha OCHOBE HMCKYCCTBEHHOI'O HWHTEJUIEKTa, YTO CIOCOOCTBYET COKpAILIEHUIO 3aTpaT
BPEMEHM Ha IPOBEICHUE OINEpalHil TaMOKEHHOTO KOHTPOJIA, YHPOILIECHHUIO
TEXHOJIOTUU TAMOKEHHOTO KOHTPOJISI TOBAPOB MPH UX JACKIApUPOBaAHUNY [4].

IIpoBeneHre TaMOXKEHHOTO KOHTPOJIA TMPEANoJiaraerT, B TOM  YHCIE,
WCIIOJIb30BAaHNE CUCTEMBI YIIPABJICHUS PUCKAMU, B IEJIIX 00ecreueHus COOI0ICHUS
TaMOXEHHOT0 3aKOHOJIATENbCTBA CTpaH EBpasmiiCKOro 3KOHOMHYECKOTO COHO3a,
KOHTPOJIb 32 HCIIOJTHEHHEM KOTOPOT'O BO3JIOKEH HA TAMOKEHHBIE OPTaHbl.

IIpyn mpoBeAEeHUH TaAMOKEHHOTO KOHTPOJISI TAMOYKEHHBIE OpPTraHbl UCXOIAT W3
MIPUHITUIIA BEIOOPOYHOCTH U, KaK MIPABUIIO, OTPAHUYNBAIOTCS TOJIBKO TeMH (hOpMaMu
TaMOXXEHHOTO KOHTPOJISI, KOTOPBIE JOCTATOYHBI I OOECTEeUeHUs] COOIOACHUS
TaMOXEHHOTr0 3akoHoAaTenbcTBa EADC.

Paznuyarot crenyromuye BUAbl TAMOKEHHOTO KOHTPOJIS:

— TaMO>XEHHBI KOHTPOJIb TOBAPOB;
— TaMO>XXEHHBI KOHTPOJIb TPAHCIOPTHBIX CPEJICTB.

[IprMeHUTENBHO K TAMOKEHHOMY KOHTPOJIO TOBAPOB PA3IMYAKOT TaAMOKEHHBII
KOHTPOJIb HMMIIOPTHBIX (BBO3UMBIX), SKCHOPTHBIX (BBIBO3UMBIX) M TPAH3UTHBIX
TOBApOB.

B 3aBucummocTM OT Xapakrepa ydacTuss B OCYILIECTBICHHM KOHTPOJS
TAMOEHHBIX OPTaHOB COTPYAHUYAIOIINX CTPAH BBIACIISIOTCS:

1) IByCTOpOHHUI TaMOKEHHBII KOHTPOJIb, TP KOTOPOM TAMOXKEHHBIA TOCMOTP
MIPOBOJIUTCS KaXbIM TOCY1apCTBOM B OTAEIbHOCTH;

2) OOHOCTOPOHHHUM TaMOKEHHBIM KOHTPOJIb OCYIIECTBISIOT TaMOXEHHBIE
OpTraHbl TOJBKO OAHOM CTPAHBI;

3) COBMECTHBIA TaMOXEHHBI KOHTPOJb, HMMEIIIMHA MECTO B Clydae
MPOBEICHUA TaMOKEHHOTO JOCMOTpa OJHOBPEMEHHO TaMOK€HHBIMHU CIIY>KAIIUMU
oboux rocyaapcts [1].

s mocTHKEeHUs 1ieel CTpaTernyeckoro pa3BUTHS TaMOKEHHOU ciyKObl PO
no 2030 roma  HEOOXOIMMO  CO3JIaHME  HMHTEUICKTyaJlbHOM  TaMOXKHH,
MpeIyCMAaTPUBAIOIIEH MPUMEHEHUE HMCKYCCTBEHHOTO HWHTEIUICKTA, OLIEHKY YpPOBHS
pUCKAa KaXKJIOW TOBApPHOW MApPTUU B PEKUME PEATbHOIO BPEMEHHU, CO3JAHUE
VHTEJUIEKTYaJIbHOTO ~ IYHKTAa  NPOMYCKa,  JJEKTPOHHOE  MEKBEIOMCTBEHHOE
B3aMMOJECHUCTBUE HA TAMOXEHHOW TEppUTOpUM EBPa3suiCKOro 3KOHOMHUYECKOIO
cotoza (EADC), npuHsATHE COBPEMEHHBIX IUIATEKHBIX PEIICHUN U CEMAHTHUYECKYIO
CBEPKY AJIEKTPOHHBIX Pa3pEUIUTENIbHBIX IOKYMEHTOB. JTO CBUAETEILCTBYET O TOM,
9TO HEOOX0AUMO (hOPMHUPOBAHWE MPUHITUIINATHLHO HOBBIX MOIXO0JIOB K TIPOBEICHUIO
TaMOXXEHHOTO KOHTPOJISI IyTEM BHEAPECHHS MUQPPOBBIX TEXHOJIOTHH ONTUMHU3AIUN
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TaMO>XEHHBIX TMPOLIECCOB, «IPOBEACHUS TAMOXKEHHBIX OIEpalii TaMOXEHHOIO
KOHTPOJISI, HEOOXOJMMOCTh B KOTOPOM BO3pPAacTaeT B CBSI3U C YIPO30H TeppopuU3Ma,
MPEJICTAaBUTEISIMU KOTOPOTO HEPEAKO SIBIIAOTCS rpaxkaane CtpaH biamkHero BocToka
U cpeaHeaswaTckux cTpaH. K pemeHmro 3Toi mpoOJieMbl CleayeT IPHUBIICKATh
KOMIIETEHTHbIE Opranbl Poccum, cTpaH-4leHOB EBpa3uiicKOro 3KOHOMHUYECKOTO
COI03a M Ha OCHOBE H3YYEHHS MHPOBOTO H 3apyOEKHOTO OIbITa IPUHUMATH
B3BCIIICHHBIC  PEIICHHS, O0O0CECIeUMBAIONIUE  PE3yJbTAaTUBHOCTh  TPOBEICHUS
TaMO>KEHHBIX OTepaluii IPUMEHsIEMbIX (POPM TaMOKEHHOTO KOHTPOJIs» |5, ¢. 80-81].

3aKkJI04YeHue U BLIBOJbL.

Takum 00pa3zoM, MOXKHO CAeNaTh CIACAYIONIUN BBIBOJA. TaMOKEHHBIM KOHTPOJIb
— 3TO COBOKYIIHOCTb MEp, OCYIIECTBJISIEMBIX TAaMOXEHHBIMM OpraHaMd B IEJSX
oOecrieyeHuss  COOJIOJEHHUST  TaMOXKEHHOro  3akoHogarenbcTBa P®. Ilox
COBOKYIHOCTBIO OCYUIECTBJISIEMBIX TAMOXXEHHBIMM OpraHaMyd MeEp IOHHMAaKOTCA
(hOpMBI B CITIOCOOBI IMMPOU3BOICTBA TAMOXKEHHOTO KOHTPOJIS. 3HAYCHHE TaMOYKCHHOTO
KOHTPOJIS 3aKJII0YACTCS B 00SCIICUCHHH SKOHOMUYCSCKONW O€30IMaCHOCTH roCyaapcTBa
M BHYTPEHHETO pBIHKA CTPaHbl, HEOOXOJMMOCTH MOIOJHEHHS (eaepatbHOro
Oro/pKeTa M TOCTYIUICHUS BAJTIOTHBIX PECYPCOB OT OCYIIECTBICHHUSI DKCIOPTHBIX
omnepanui.
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THE PROSPECTS FOR E-COMMERCE DEVELOPMENT
MEPCIIEKTHUBH PO3BUTKY EJEKTPOHHOI KOMEPIIII
Sukhodolska A.S. / Cyxomoanscbka A.C.
c.e.s./K.e.H.
Zhytomyr Polytechnic State University,
Zhytomyr, Chudnivska, 103, 10005
Hepoicasnuii ynieepcumem «Kumomupcoka nonimexuikay,
Kumomup, Hyoniscoxa, 103, 10005

Anomauyia. VY cmammi po3ensioaromvcsi OCHOBHI 6UOU eleKMPOHHOI Komepyii ma ix
xapaxmephi pucu. Hasedeno menoenyii pozeumxy eieKmpoHHOI Komepyii npooosic OCMAHHIX
poxkie y ceimi. Ocobaugy yeaey axyeHmosano Ha enekmpounit mopeieni (B2C). Hasedeno
HAUNONYIAPHIWI Kame2opii iHmepHem-mazas3unie ma (Gaxkmopu, wo He2amusHO GNIUBAIOMb Hd
eleKmMpOHHY KOMepYito 8 YKpaiui.

Knirouoegi cnosa: yugposa exonomira, enekmporua Kkomepyis, yughposizayis eKoHoOMIKU.

Beryn.

[udporizalliss €KOHOMIKM MPOTATOM OCTAHHIX POKIB TOIIMPIOETHCS Y CBITI
HaJ[3BUYaHO MIBUAKUMH TeMMaMUu. 3pOCTaHHS MacITallB €JIEKTPOHHOI KOMEpIi 3
MOJAJIBIIIOK MOJICPHI3AlI€l0 €KOHOMIYHUX BITHOCHH J03BOJISIE KpaiHaM BUHTH Ha
HOBUM pPIBEHb PO3BUTKY, MPHUIIBUIIIUTA E€KOHOMIUHE 3pocTaHHs. ChOTOJHI CTae
3BHUYHUM, 10 Y HU(PPOBOMY MPOCTOPI MOXKHA OTPUMATH MOCIYTH, IpUIOaTH TOBAPH,
e(eKTUBHO CHIBIIPAIIOBATH MIANPUEMCTBAM, a JEpPKaBHUM I1HCTUTYTaM CTaTH
OommkuuMu 10 613HECy, ypsay, TpPOMaisiH. BUTbIIicTh KpaiH aKTUBHO BIPOBAIKYIOTh
€JEKTPOHHI TEXHOJIOTii, pemTa — 3 TEBHOIO OOEPEeXKHICTIO, IO 3YMOBJIEHO
3araJbHUMU BEKTOPAMHU JIEP>KaBHUX MOJITHK.

OCHOBHHUI1 TEKCT.

Po3BUTOK TE€XHOJOTIH, a 0c00JIMBO [HTEpHETY, 3HAYHO BIUIMHYB Ha MI)XKHAPOJIHY
TOPTIBIIO, ke 1HGoOpMaTU3allisd cTaja HEBIJI'€MHOK YaCTHMHOK >KUTTS 3HAYHOI
yucenbHOCTI Jrofied. [Tokymii Bce yacTimie KymyrTh TOBapH Ta MOCIYTH B MEpexKi
[nTepHer, ajke 1€ 3HAYHO E€KOHOMHUTBH iX 4Yac Ta IMOCTYNOBO BXOJWUTHh B 3BUYKY.
Oco0MBO aKTyaJbHOIO €JIEKTPOHHA TOPTIBJISL € JJIi MOJjoaoro mokoniHHs. Ilikase
nociipkeHHs: mpoegaeHe GfK cepen Tucsul aMepuUKaHCHKUX CIOKMBAYiB IIe pa3
JIOBEJIO 3aJICKHICTh BiJ BIKY MPIOPUTETHOCTI IJIaTEXIB — OHJIAMH abo odaiiH.
[Toxomninas Z (Mojonap BikoM 18-24 poku) Maike B 2 pa3u YacTilie KOPUCTyBaIacs
repeBaraMu €JIeKTPOHHOI KOMEpIlli MOPIBHAHO 3 IHIIMMH BIKOBHUMH KaTErOpisMH
onuTaHux [1].

Jlist TpuBaTHUX CIOXKHUBAa4iB 1O BChOMY CBITY HaiiBimomima dopma
€JIEKTPOHHOT KOMEPIIii HaJIeXKHUTh /10 Karteropii 6i3Hec-crioxuBay (B2C), sika Bkitovae
B cebe po3npioHy TopriBiato B IHTepHeri. KpiMm enmekTpoHHOI KoMepilii «Oi3Hec-
CHOXKHMBayv1» (IHTEpHET-Mara3uHu) ICHYIOTh HACTYIIHI ii TUIIH:

1) 613nec-013Hec  (B2B) — 3xiiicHEeHHS €NEKTPOHHMX TpaH3aKUId MK
KOMITaHISIMU Ta MiANPUEMCTBAMU;

2) cnoxuBay-cnoxkupady (C2C) — eneKTpOHHI TpaH3aklii MPOBOIATHCA MIK
KJII€EHTaMHU, Hailyacrtimie e BiAOyBaeTbCcd 3a JOMNOMOIOK 1HIIOI CTOPOHH
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(mocepenHuKa);

3) cioxkuBay-0i3Hec (C2B) — mMomenp, 3a SKOi KIHIIEBI CHOKHWBAadl CTBOPIOIOTH
MEBHUM TPOIYKT UM TOCIYTY, SKY 3aMOBIISIE KOMITaHIS JJISl TOKPAIEHHS CBOIX
KOHKYPEHTHUX TiepeBar abo 3aBepIIeHHs MEBHOTO MpOIlecy (Hampukia, Gppimancepu
MPOBOAATH JUIsl KOMIIaHIi po3poOKy smm-CTpaTerii 4d BUKOHYIOTH NEBHI il JUIs
POCYBaHHS KOMITaHIi B MEPEX1);

4) 6i3Hec-nepxkaBHl 1HCTUTYTH (B2A) — Tpanzakiii, sSiKki TPOBOIATHCS dYepes
Mepexy [HTepHET MIXK ypsiioM Ta 013HeCOoM;

5) cnoxuBau-ypsin (C2A) — BUJ €JIEKTPOHHOI KOMEPIIii, 32 SIKOrO TpaH3aKIli
MIPOBOJIATHCS MK CITOKHUBAYEM Ta YPSAIOM.

MexaHi3M €JeKTPOHHOI KOMEpIlii HAUTHIOBIIIE MPOSIBISETHCS Y 1 HACTYITHUX
GyHKUISIX:  pekiama, JIEMOHCTpaliss TOBapy, TpaH3akUli, MICIANPOAAKHE
00CIIyrOBYyBaHHsI, HAJIArO>KEHHS IOBTOCTPOKOBUX KOHTAKTIB 3 KJIlEHTamHu [2].

VY pamkax CBiTOBOi opranizaimii TOPTIBII NHTAHHS EJIEKTPOHHOI KOMEpIIii
pernamenTyeThest 3 1998 poky PoGouoro mporpamoro 3 e€JIeKTPOHHOI KOMEpIli, Y
KOTpifl €JIEKTpOHHA KOMEpIlii BHU3HAYAETHCS SK «BUPOOHHUIITBO, PO3MOILI,
MapKETHHT, MpoAax abo JOCTaBKy TOBApiB 1 MOCIYT 3a JOMOMOTOI0 €JIEKTPOHHUX
3ac00iB» [3].

HaiiGinpimn BiIoMUMH CBITOBUMH JIiJIEpaMH OH-JIAWH TOPTIBIl y PO3APIOHUX
nokymmiB € Walmart, Amazon.com, Rakuten. Jloxig ganux 3 iHTepHET-Mara3uHiB
craHoBuB Maiike 100 minbsipaiB nonapis CIIIA y 2017 poui. Y 2018 porri npubin3Ho
1,8 Minmpsipaa mozield y BCbOMY CBITI KylyBaiu ToBapu B [HTepHeTi. Y ToMy x poii
rI00anbHUI 00cAT po3piOHOT TopriBm ckiaB 2,8 TpaH. gonapiB CIIA, 1 nporno3u
noka3ytoTh 3poctanHs 10 4,8 tpan non CIHIA go 2021 poky. Tak, y 2019 pom
€JIEKTPOHHI pO3JpiOH1 mpojaxi craHoBuiau 14,1% Bcix po3apiOHUX MPONAXKIB Y
BCbOMY CBiTi. OuikyeThcs, mo 1 1mudpa carae 22% y 2023 pomi [4]. OcraHHIM
yacoM HaOyBarOTh MOMYJISPHOCTI 1 HOBI HAMPSMKH 33/I0BOJICHHS MOTPeO CMOKMBAYiB
[UIIXOM OPEHJIU 3aMICTh MPOAAXY B Psijil KIIFOUOBUX CEKTOPIB, HAMPHUKIIA], KOMITaHii
Rent the Runway ta Le Tote, HamaioTb B OpeHAy OIAr dyepe3 IMIaThoOpMu
CJIEKTPOHHO1T KOMEPIIii.

[HTEepHET-Mara3uHu — OJHI 3 HAWUMOMYJISIPHIIIMX OHJIAMH-MalJaHYUKIB IS
TOPTiBJIl Yy CBITI, ajle IX BUKOPUCTaHHS 3aJeXHUTh Bia periony. Y 2016 pomi
npubau3zHo 19% ycix po3apionux npogaxiB y Kutai BigoyBanucs uepes [atepuer, a
y Snonii — aume 6,7%. Haituacriuie nroau poOasiTh 3aMOBJIEHHSI B Mepexi [HTepHeT
yepe3 HACTUIbHI TMEPCOHAIbHI KOMIT IOTEPH, OJHAK MPOTATOM OCTaHHIX POKIB
OUIKYETHCS 3POCTaHHS MPOAAXKIB 1HTEPHET-Mara3uHiB uepe3 MoOUIbHI MPHUCTPOI Ta
cmaptdonn. Y 2017 pori 3araabHUl J0X11 BiJ po3ApiOHOI TOPTiBIi yepe3 MOOUIbHI
npuctpoi ckinaB 1,36 minesapaa nonapiB CIIA, 1, sk ouikyerbest, 10 2021 poky BiH
nocsirie 3,56 munbspaa gosapie CIIA. Bce Ounblie migNpUEMCTB TMOYHMHAKOTH
YCBIOMJIIOBATH, 110 BOHM MOBUHHI PO3BUBATUCS B MPOMOOUIFHOMY HAIpPSIMKY IS
3aKpITUICHHS CBOIX TMO3UIIIM HA PUHKY, a TITAaHTH €JIEKTPOHHOI KOMEpIIii (HalpuKiIas,
Shopify) bopmyroTh pekoMeHaAIIT AJIs IHITUX, SK 33I0BITLHATH TTOKOJIHHS JIFOACH 31
cmapTtdonamu [5]. Y 2018 poli HaHTOMYSPHIIIOK KaTErOpi€r0 IHTEpHET-Mara3uHiB
3aJUIIANIUCS TOBapu, IMOB’si3aHl 3 MoAoK0. Tak, 57% CBITOBUX KOpPUCTYBauiB
InTepuery npunbaBanu onar, a 47% — B3yTTs, fAKE TOCIIAIO Jpyre MICIs IO
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MOMYJIAPHOCTI IHTEPHET-MOKYNOK. X BaX/IUBOIO MAapKETUHTOBOKO CTPAaTEriero
OPOTATOM TOJAJBIIMX POKIB OUIKYETHCS HAJNAroPKEHHA MPSIMHUX 3B’S3KIB 3
MOKYMIISIMH, @ HE TOPTiBJIS Yepe3 MOCEpeAHMKA, IO MiABUIILYE KIHIEBY BapTICTh
npoxaykuii. Hanpuknaza, Nike, o4ikytoTh 30UIbIIEHHS MPSIMUX MPOJAXKIB Maixke y 2,5
pa3u (3 6,6 mutbsapaiB gonapiB y 2015 pomi g0 16 mimesipaiB nonapis y 2020 pori)
[5]. ¥V 2021 poui oyikyeTbes, 10 MOKYNKH TOBapiB Ta Mociyr B IHTepHeTi OymyTh
3MIMCHIOBATH TIOHAA 2,14 Minbsipaa mrojel y CBiTi, mo mnepeBuiye 1,66 Mimbapaa
riiobanbHuX nudppoBux nokymniiB y 2016 porii.

CboroniHi, HampukiaJ, B KpaiHaX, L0 pPO3BUBAIOTHCS (SIK-TO I[HIOHE3Is)
€JICKTPOHHA KOMEPIIiS CTa€ OJIHIEI0 3 KIIOYOBUX c(ep EKOHOMIYHOTO KUTTS, ajpKe
MIIOPUEMII Ta MpaliBHUKU 3al04YaTKOBYIOTH Oi3Hec B IHTepHETI abo 3HaxXonsTh
JUCTaHIINHY poOOTY Yy MEpexi.

B Vkpaini BaxnuBuMu (pakTopaMu, 110 HETAaTUBHO BIUIMBAIOTH HA €JIEKTPOHHY
KOMEPI[II0 € HEHaJe)KHE i1 HOPMATHBHO-TIPABOBE PETYJIOBAaHHSA, HU3bKUN PIBEHb
3arajibHOi TUTATOCIIPOMOXKHOCTI HACEJICHHS, HOoro 0013HAaHOCTI, HEAOCTATHINA pIBEHBb
PO3BUTKY MEpEXKeEBOi 1HYPACTPYKTypH, Baroma BiIMIHHICTh B PIBHsIX 1H(pOpMaTH3AIlil
HACeJICHHSI METaIloJIICIB Ta BIJJIAJICHUX PETi10HIB, HEIOCKOHANICTh CHCTEM OIIATH B
OHJIaWH TPOCTOpi, MOIIUPEHICTh BHUMAJAKIB IIaxpaicTBa B Mepexi [HTepHeT Ta
NOB’s3aHa 3 LIMM 3arajibHa HEJOBipa O €JIEKTPOHHOI KOMEpIii y HACEeIeHHS TOILO.
st mpuknany, B Ykpaini cranom Ha 2017 pik 31% HaceneHHs, siKi Maldu JOCTYI JI0
Mepexi [HTepHer, xoua 6 1 pa3 kynyBanu onjaiiH ToBapu abo nmocmyru. A 'y CIIA
TaHUU ITOKa3HUK cTaHOBUB 70%.

BucHoBkwu.

EnextponHa koMepilisi TONIMPIOETHCST B CBITI  IIBUAKMMHM  TEMIIAMHU.
BuokpemmiooTe HacTynHi 1i Tunu: Oi3Hec-Oi3Hec, Ol3HEC-CMOKUBay, CIIOXKUBAU-
0i3Hec, Oi3Hec-Iep)kaBHI 1HCTUTYTH, CHOXXMBad-ypsiA. B craTTi mpoaHanizoBaHO
MEePCIEKTUBU PO3BUTKY EJIEKTPOHHOT KOMEpIIi Ta 30CEepeHPKeHO yBary caMme Ha ii
HalBimoMiii ¢opmi — Gi3Hec-crioxkuBay. HalmonynsipHilmyMu ToBapamMu 1HTEpHET-
MarasuHiB MPOTATOM OCTaHHIM POKIB y CBIT1 OyJIH Ti, sSIKl TTOB’s13aH1 3 MOJIOO (OJIAT Ta
B3yTTA). EjexTpoHHa KOMeEpIlisi MOXE CTaTH B MEPCIEKTUBI PYIIIHHOI CHIIO0
PO3BUTKY €KOHOMIK KpaiH, IO PO3BUBAIOTHCS, OJHAK B YKpaiHl ICHYE ps
HEraTUBHUX YMNHHUKIB BIUIMBY HA PO3BUTOK €JIEKTPOHHOI KOMEPIIIi.
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Abstract. The core of the article is the main types of e-commerce and its characteristics. Also
trends of e-commerce world development in recent years are presented. The main focus is e-
commerce (B2C). Moreover the most popular types of online stores and factors that negatively
affect e-commerce in Ukraine are listed.
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Annomauin. Cmammio npucésyeHo npooiemMHuM RUMAHHAM PO36UMKY AKYUZHOI NOTIMUKU 6
Vkpaini, nowyx wnsaxie eupiulenus AKUX aKmyani3yemvcsa 6 YMO8ax axmueizayii npoyecy
0100%1cemnoco  peghopmysanHs ma nompebdye 8paxy8aHHs 3apyOiKicHO20 00C8idy peanizayii
cmpameeii akyuzHo2o onooamkysants. Memow cmammi € ananiz akyusHoi noaimuxu Yxpainu Ha
emani noeaubnenHs npoyecy O00NCemHOI OeyeHmpanizayii ma YMOUHEHHs NPUHYUNIE il
Gopmysanns i peanizayii. 30ilicHeHO aHaniz 00X00i8 0epIHCABHO20 mMa Micyesux 0100xcemia
Ykpainu 6i0 cnpasenanna axyusnux nooamxie ¢ 2014-2018 pokax. Iloxazamo, wo 6 nepioou
KPU308020 CMAHY eKOHOMIKU MA ii NOGIIbHO20 NOCMKPU3Z08020 BIOHOGIEHHS Peali3yrombCs AKMUBHI
3ax00U OO0 HANOBHEHHS 0EPIHCABHO20 MA MICYEBUX OI00ICEMIB 3a PAXyHOK aKyu3zis. Buokpemieno
NPUHYUNU, SKUX OOYLIbHO OOMPUMYBAMUCS Y NPpoYeci hopMy8anHs i peanizayii akyuzHoi noAiMuKu.
30iticneno ananiz npoyecis, AKi 8i00y8aOMbCs HA PUHKY OKpeMUX NiOAKYu3HUx moeapis, 30Kkpema,
Ha NpuKnadi mwmoHosi eupodie. Ilokazano npobremu, Wo BUHUKAIOMb 8 HAYIOHANbHIU eKOHOMIYI
ma YCKIAOHIOmMb epekmueny peanizayito axyusHoi noximuku. Pozensnymo 0o0ceio Kpain 3
mpancghopmayiinoo ekoHomikolo, Aki € unenamu €eponeticvkoeo Corozy (Jlamsii, Jlumsu,
boneapii ma inwux) ma y ceiii uac peanizyeanu eumoeu oupekmue €C w000 MiHIMATbHO20 PiGHS
NnO0AmMK08020 HABAHMANCEHHA Y chepi aKyu3Ho20 0N00amKy68anHs. Busnaueno szaxoou peanizayii
akyu3Hoi noaimuku YKpainu, AK CcK1a0080i OHO0NCEMHO-NOOAMKOBOI NOAIMUKY, MA WLIAXU
BUPIWEHHST OKPEeMUX NPoONeM aKyu3Ho20 ONOOAMKY8AHHA 3 YPAXY8AHHAM AK NO3UMUBHO20, MAK i
He2amugHo20 3apy0iscHO20 00CBIOY.

Knrwwuoei cnosa: axyuzna nonimuxa, npuHyunu, axKyuzHe ONOOAMKYBAHHSA, AKYUSHULL
nooamoxk, 0oxcemna oeyenmpanizayi, OepaircasrHuil 6r0xcem, micyesi O100xHcemu.

Berym.

AKIIHM3H 3 TIOTIOHOBUX BHPOOiB, BUPOOJIEHUX HA TepuTOopii YKpainu, GopMyOTh
HAWOUIBIIY YacTKy B CTPYKTYpl aKIU3HUX HAIXOJKEHb /0 3BEICHOTO OHOKETY
VYkpainu. AKUM3HUNA MOAATOK 3 TIOTIOHOBUX BHUPOOIB YCl POKHM IMOKa3yBaB CTIMKY
JMHAMIKy, HaBITb y KPU30BHUX POKax, 3a BUKIIIOUEHHSM OCTaHHIX. ToMy Baromoro
3Ha4YeHHsS B YKpaiHi HaOyBa€ aKkIM3Ha MOJITHKA, IK BATOMUN KOMIIOHEHT MOJaTKOBO-
OIOPKETHOI MOJIITUKHU PETrYJIIOBAHHS PO3BUTKY €KOHOMIKH 1 collianbHOi chepu. Bona
XapaKTEpU3y€eThCsl CYKYMHICTIO (DIHAHCOBUX 1HCTPYMEHTIB 1I0A0 (OPMYBaHHS
CUCTEMH HEMpPSMOro OMOJATKyBaHHS 3 ypaxXyBaHHSM JWHAMIKA BUPOOHMIITBA Ta
00iry migakuu3Hux ToBapiB. EQEKTUBHICTh aKIM3HOI MOJITUKKA TMEBHUM YHUHOM
3aJIeKUTh BiJ PIBHS BUKOHAHHS HENPSIMUMHU MOJATKaMU (YHKIT peryiroBaHHS
I1IIPUEMHHIILKOL TISUTBHOCTI, BAPOOHUIITBA Ta CIIOKUBAHHS OKPEMHUX BHUJIIB TOBAPIB,
MOCJIYT. 32 Cy4aCHUX YMOB PO3BUTKY BITYM3HSHOI MOJATKOBOI CUCTEMHU aKTyaJbHUM
€ TIOTJIMOJICHHSI KOHLETITYaIbHUX 3acajl POpMyBaHHS CTpaTerii akIM3HOI MOJITHUKH,
sgKa Mae OyTH CIpsIMOBaHA Ha MOCUJICHHS (hICKAIBHOI Ta PEryiordoi e()eKTHBHOCTI
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aKIM3iB, MIHIMI3aIlli PHU3HMKIB 3POCTAaHHA 4YaCTKH TIHBOBOI CKJIAJ0BOI PHUHKY
MIJAKIIU3HAX TOBAPIB Ta 3HWKEHHS MOIMUPEHOCTI MIKIJIMBUX 3BHYOK B CYCITUIBCTBI,
HaIMPUKJIIAJ], TAKUX, K TIOTIOTIOHOMAJIIHHS YU aJIKOTOJTI3M.

OCHOBHHUM TEKCT.

Ananiz ocmauuix oocniodxcenv i nyoaikayiu. TeopeTHyHl Ta METOJO0JIOTI4HI
3acalyd aKIM3HOTO OMOJATKYBaHHS, OOIPYHTYBaHHS HOTO MPUHIIUIIB Ta AKIM3HOI
nomTuKy 3akmaneHi y mnpamgx A.Cwita, A.Jladdepa, HanpsMu miaBUIICHHS
e(hEeKTUBHOCTI OFOIKETHO-TI0JIATKOBO1, aKIIM3HOT MOJITUKUA PO3IJISIIAIOTHCS Y TIpalsax
JL. Aemunenko, JIx. J[lenonra, B.Koporyn, A.Kymaii, Jl.JIucak, B.Makoros,
[.Yyrynosa ta inmux[1-4; 7; 9], BUKOpUCTaHHS IHCTPYMEHTIB MOAATKOBOI MOJITUKH
Ui OOMEXKEHHS CIOKMBAaHHS IIKIJJUMBUX IMIJAKIM3HUX TOBapiB — Yy mpari
®. Yenoynka, A. FOpexni, [x. ®onra [10]. BogHodac, He1OCTaTHBO AOCIIIPKEHUMHU
3QJIMIIAIOTECS TEOPETHUYHI 1 TMPAKTUYHI 3acaj aKIM3HOI MOJITHKH B YKpaiHi 3
ypaxyBaHHAM HaOYyTOTO JOCBily KpaiHaMH 3 TpaHC(POpPMAaIiifHOI EKOHOMIKOI -
yienamu €C, JOTpUMaHHS TI€BHUX MPUHIUIIB, (OPMYBaHHS ii CTpaTeTidyHUX
HaIpsMIB 1 peami3aiii TaKTUYHUX 3aXOiB, 10 OCOOJIMBO BAXKJIIMBO HA CYyYaCHOMY
eTarni po3BUTKY YKPaiHCHKOT'O CYCH1JIbCTBA.

Memorw cmammi € aHai3 aKIUM3HOI MOMITHUKKA YKpaiHU Ha eTari MOrJIuOJIeHHS
npoiiecy OFO/KETHOI JEleHTpaiizailii Ta YTOYHEHHS MPUHIUIIB ii (GopMyBaHHS 1
peaizarii.

Buxnao ocnosnozo mamepiany. 3a AOMOMOTOI0 aKIM3HOTO OIMOJATKYBAHHA Y
KpaiHax CBITY BHPIIIYIOTbCS B OCHOBHOMY TaKli OCHOBHI 3aBJaHHS : OLIbII
rapaHTOBaHE HANOBHEHHS O/KETy (MOpIBHSAHO 3 MPSIMUMHU MOAATKAMHU), IO
BAKJIMBO IPHU PO3TOPTaHHI KPU30BUX SBUII B €KOHOMIL Ta BUHUKHEHHI1 IpoOsieM
30aJIaHCOBAaHOCTI OIOJIKETY, Ta OJHOYACHO OOMEXKEHHS CHOXXHBAaHHS TIEBHOTO
nepeniky ToBapiB. Takl MOXJIMBOCTI 3aKJIaJeHl y ABOICTIA MPUPOIl aKIU3IB, 5K
HEMPsIMUX MOJATKIB, IO JO3BOJISIE pealizyBaTh iX QyHKII - (icKaNbHY (K JHKEPEo
IIBUJIKOT MOO1T13a1lii KOMTIB A0 OIO/KETY) Ta PEryJIO0Yy €KOHOMIUHI 1 COIianbH1
npouecu. [lpu popmyBaHHI BEKTOpIB aKUMU3HOI MOJITUKH BaXJIMBUM € 3aBJIaHHS
3HAXOJ/KEHHsI 0ajaHCy M HarOBHEHHSIM OIOXKETY Ta CTAaHOM 370pPOB’Sl HACEJICHHS
Kpainu. IMIiemeHTanis y BITYU3HSIHY MPAKTUKY MOJOKEHb YTOAM MPO acollialliio 3
€pponeilicbkum Coro3oMm, €BpONeMChKUM CIIBTOBAPUCTBOM 3 aTOMHOI €Heprii 1
iXHIMU Jep’KaBaMU-uIeHAMU TOTpeOy€e YIOCKOHAJIEHHS aKIMU3HOI MOJITHUKUA II0J0
3pOCTaHHS CTaBOK AaKIM3HOTO TIOJATKy Ha TIOTIOHOBI BHUPOOH, YIOCKOHAICHHS
MEXaHi3My MOro aJMiHICTpYBaHHsS TOIIO. BupimeHHs NOHUX 3aBAaHb MOTpeOye
CUCTEMHOTO IIiJIXOTy, TOCIHIiIOBHOCTI, BHBaXCHOCTI pimeHb. To0TO HEoOXigHO
3a0e3neunt (popMyBaHHS CTpaTerii aKIM3HOI MOMITHKH, 1110 TTOCHIUTh KEPOBAHICTh
OIO/PKETHUM TMPOLIECOM, TMPOTHUIIATAME TiHI3alii €KOHOMIKH, HMOBIPHO 3HU3HTH
KUIBKICTh KOHTpaOaHIM Ta HAJaCTh 3MOTY BHPOOHWKAM ITAKIIU3HOI MPOIYKIIii
MOCTYIOBO, Ha IUIAHOBIM OCHOBI TOCTYMOBO aJanTyBaTUCh [0 HOBUX peaii
roCroJaproBaHHs.

HocBin kpain 13 TpaHcopMalliiiHOIO €KOHOMIKOw, skl € uieHamu €C Ta
rapMOHI3YBJIM CBOIO aKIM3HY TOJITHKY, € OCOOJMBO IIHHUM JJid YKpaiHH, aJiKe
HAJaCTh TPUKIAJ YHUKHCHHS IPOPAXyHKIB CTOCOBHO TIiJABHUINCHHS II0JIaTKOBOTO
HaBaHTAKCHHS, TOCWITIOIOYH JIEBICT JEP’KABHOTO IMOJATKOBOTO MEHEKMEHTY.
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3rinHo JupextuBu 2011/64/€C, 3 1 ciuas 2014 poky po3mip akKIIM3HOTO
MOJIaTKy HA CUTapeTd Mae CTAHOBHUTHU, K MiHIMYM, 60 % Bix iX cepelHbO3BaKEHOI
po3apiOHOI 1iHKM Ta He ToBUHEH Oyt MeHImmM 90 €8po 3a 1000 curapet. BogHouac,
Ui psiy KpaiH 3 TpaHc(OpMaliifHOI €KOHOMIKOIO, B TOMY YHCHI JUIsl THX, 5K
BimHenaBHa crtanu wieHamu €C (bomrapii, Ectonii, JlaTteii, JlutBu, Yropimhauy,
[Tompuii Ta PymyHii) BCTaHOBIEHO MepexXiTHUN MeEpioj JUid MIAHATTS CTaBOK
akm3Horo nonatky 70 31 rpymaus 2017 poky. o 1 ciuna 2014 poky mMiHIMaTbHUN
pIBEHb aKIIM3HOTO MOJATKy Ha curapetu ctaHoBuB 64 €Bpo. Ctanom Ha 2019 pik
PO3MIp MIHIMAJIBHOTO aKIIM3HOTO 3000B’s13aHHS B YKpaiHi cTaHOBUTH 29,9 €Bpo, a B
MepeNiueHruX KpaiHaxX 3HAa4eHHs] HABEJIEHOTO MOKa3HUKa KOJIMBAEThCS y Mexax 85,0 -
104,9 €spo.

He3Baxkatoun Ha 3HA4YHY BIAMIHHICTh Yy CTaBKax akIM3HOTO MOAATKY Ha
CUTapeTH, B YKpaiHi BXKe JIOCATHYTa HOpMA 11010 YaCTKW aKIM3HOTO MOAATKy B IiHI
curapet. Ha mouatky 2019 poky Bona ctanosmia 62,0 %. Jlns nopiBusuus: B 2007
pomi BoHa cranoBmiaa 17,8 %, y 2010 — 37,9 %, y 2014 — 40,1 %. CytreBe
30UIBIIICHHS. TMOJIATKOBOTO HABAaHTAKCHHS Ha TIOTIOH Ta TIOTIOHOBI BUPOOM B
0aratbOX €BPOMEHCHKUX KpaiHaX KpaiHax CBITYy OyJI0 po3MoYaTo 13 TMOYAaTKOM
riobanbHOi  (piHaHCcOBOT perecii. lle cnpuumHuiao 1m0 MOMIYKY e(QEeKTUBHUX
IHCTPYMEHTIB 3a0e3nedeHHs 6aancy (icKalbHUX IHTEPECIB Jep>KaBU Ta BUPOOHUKIB
MIJIaKIIM3HOT MPOAYKIli, 30KpeMa, TIOTIOHOBHX BHUPOOiB, 1 crokuBadiB. B manomy
nepiol YKpaiHa TakoX BHMYILIEHO AaKTUBI3yBaja KOMIIEHCATOPHUN MeEXaHI3M
MOJAATKOBOI TOJITHUKA 3 METOK MNPOTUIlI 3HUXKEHHIO OOCATiB  OOJKETHUX
HAJIXO/PKEHb BHACJIJOK PI3KOro cnajay €KOHOMIYHOI aKTHUBHOCTI. B pe3ynbTaTi
JacTKa aKIM3HOTO TMOJaTKy Ha TIOTIOH Ta TIOTIOHOBI BHPOOM B ITOJATKOBHUX
HAJIXO/KEHHSIX JI0 JiepKaBHOTro Oro/keTy 3pocia 3 1,6 % y 2008 poui 10 4,4 % y
2009 pomi ta 10 5,6 % y 2010 potii, BogHOYAC, BUPOOHUIITBO CUTAPET B HABEJICHOMY
nepioni 3Hu3MI0Ch Ha 30 %. HemoTpumanHs MpUHIMITY MOCTIAOBHOCTI B peaiizaiii
aKIM3HOI TIOJITUKH, Pi3Ke 30UIBIICHHS CTABOK TOJATKY JJIs 3HWXKEHHS JediruTy
OIO/DKETY HE CHPUSUIA TIJBUIIEHHIO €(QEKTUBHOCTI IMOJATKOBOI CHUCTEMH Ta
3MIIHEHHIO JIOBIpU €KOHOMIYHUX areHTIB J0 (hiCKaIbHOI MOJITHKH 3arajoM. Takox
3HauHE 30UIBIIEHHS CTaBOK aKI[M3HOIO MOAaTKy Oyno posmnouyato y 2014 pomi sik
IHCTPYMEHTY TpPOTU[li eKOHOMIuHIi Kpu3l. CyTTE€BUX KOPEKTUB Yy (PopMyBaHHs
aKIM3HOI MOJIITUKK BHECEHO HE OyJIO, OTKE BJIACHUMU J0CB1J HE BpaxoBaHO. YHMHHUM
3aKOHOJIABCTBOM IepeA0aueHO IIOPIYHE IMABUIICHHS CTaBkH akiu3zy Ha 20% Ha
nepion 1o 2025 poky. st migBuiieHHsT €PEeKTUBHOCTI aKITU3HOI MOJTITUKHA B Y KpaiHi
noTpiOHO, 3a TMPUKIAAOM €BPOMEHCHKUX KpaiH, 3alpoBaJWTH Mi€BI 3aXOAU MO0
TIOTIOHOBOI 1HIYCTpii, CHPSMOBAaHWX Ha INTyYHE 3MCHIICHHS HEH0 MMOJATKOBUX
miatexiB [3]. Oxpemi MOKa3HUKK peami3allii akIM3HO1 MOMITUKN YKpaiHu HABEIEHO
y Tabun. 1.

3a 2008-2019 poku 10X0au AEp)KaBHOTO OFOJKETY BiJ aKIM3HUX IOJATKIB
3pociu B 12,3 pa3u. [1o3UTUBHUM € 3HUKEHHSI KUIBKOCTI KYpIlIB Maibke B 1,7 pasu,
BOJIHOYAC TOPIBHSHO 3HAYHO OUIbIIE 3HUKEHHS KIJIBKOCTI peajli30BaHMX CHUTapeT
Maiixe B 2,8 pa3su MOKe XapaKTepu3yBaTH 3 MEBHOIO JOJICI0 YMOBHOCTI 3POCTAHHS
HEJeraJbHOTO 00iry TIOTIOHOBOI mpoaykiii. CepeaHiid po3Mip akIu3y Ha MHa4Ky
curapet 3pic B 33,8 pasu, MO CBIIYUTH MPO arpeCUBHY aKIM3HY TMOJITHUKY.
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Broponosx ciunsg-rpyaas 2019 poky Bij TIOTIOHOBHX akIM3IiB JI0 JIEP>KaBHOTO
oromkety otpumano 44,14 mupa rpuBens, o Ha 0,6 mupa, abo Ha 1,3% Buiie, HiX B
2018 pomi [6]. Bognouac, peanizaiisi curapeT 3MeHIwiIach Ha 11 MiTbApAiB MITYK
a6o Ha 20%, y mopiBasiHHI 3 2018 pokom [5].

Taoauns 1
IHoka3Huku peaJtizaiii AKIM3HOI NOJITHKH YKpPaiHH
R N [—} o (g\] (o0) - un \o ~ (> ) (=)
[—} < ] o o ] o ] o
[—} (] [—} (=] [—} (=] [—} (=] [—} (=] [—} (=]
(g\] (@\] (g\] (g\] (g\|] (g\] (g\|] (g\] (g\|] (g\] (g\] (g\]
Hoxonu
JIEP>KaBHOTO
Oromkety Bin 36| 9.1 | 13,1]153]16,6|17.9|18,1]22.2133.2139,9]|43.,6|44.1
aKIN3HUX
MOJIAaTKIB, MIIPI.
TPH
Kimekicrs kypuis, | 111 95 | 87 | 86 | 84 | 81 | 7.7 | 67| 69 | 65 | 6.0 | 6,0*
MJIH. 0Ci0

Cepenniii akiu3
Ha mauky 3 20 0,58 | 1,62 (2,74 | 3,48 | 4,04 | 4,76 | 496 | 6,08 | 8,62 | 12,0 | 15,5 | 19,6
CHTrapeT, IpH
Peanizaris
CHraper, MIIp/. 125 | 112 95 | 88 | 82 | 75 | 73 | 74 | 76 | 67 | 56 | 45
IIT.

*nonepeoni oani
IDicepeno: npodoyoosano 3a [5; 6].

[Ilomo xpain 3 TpaHchopMaliitHOI eKOHOMIKO0, uieHIB €C, To MIIAX aganTariii
HOPM 3aKOHOJABCTBa y c(epi peryiatoBaHHS CTaBKU aKIM3HOTO IMOJATKY € JI0OBOJII
TpuBaJIuM. B cepenHbOMy KOKHa KpaiHa BUTpauaia 14 pokiB ISl IiJABHUILECHHS
PO3MIpy MIHIMAJIBHOTO aKIU3HOTO MOJATKOBOTO 3000B’S3aHHS 13 CIUIATH aKIIM3HOTO
MOJIaTKy Ha TIOTIOHOB1 BUpoOU 110 piBH 64 €Bpo. Kpim Toro, ayis /st 301IbIICHHS
akmm3y 70 90 €8po 3a 1000 mTyk curapetr JaHuM KpaiHaMm OyJi0 JOJAaTKOBO HAJaHO
me 5 pokiB. OTKe, MPOTHO30BAHICTh Ta TOCIIOBHICTh 3MiH MOAATKOBOI MOJTITHKU Y
cdepl aKIM3HOTO OMOJATKYBaHHS € 0a30BUMHU MPUHIUNAMHU i1 (HOpPMYBaHHS IS
kpain €C. Takuii TpuBanMil TpaH3UTHUBHUN TEPIOJ JJIS TApPMOHI3aIlli MOJATKOBOTO
3aKOHOJIaBCTBA Ma€ Ha MeTl 30epexeHHs (PICKaTbHOTO MOTEHIANy MOJATKy IJIs
OI0JKETY, HENOIYIIEHHS 3pOCTaHHs O0O0CSTIB KOHTpadakTHOI Ta KOHTpaOaHIHOT
npoaykuii. [Ipy 1boMy BUBa)K€HE 1 BIAMOBIJAIBHE JIEPKABHE PETYJIOBAHHSA PUHKY
TIOTIOHOBUX BUPOOIB CIpUSITUME MOO1TI3aIlT HAAXOKEHb O OIOJIKETY SIK MOJATKIB
Ha CIIO)KMBAHHSA, TaK 1 MOJATKIB Ha JOXOAW 1 MPUOYTOK, MATPUMKY 3aHHSATOCTI
HACEeJICHHS Ta 3aJy4eHHS IHBECTHIlIH B EKOHOMIKY.

BpaxoByrouwn, 1110 pUHOK TIOTIOHOBOT MPOJYKIIIi € OJIIrOTIONBEHUM, BBAXKAETHCS,
[0 PEryJIIOBaHHS TIOJIaTKOBOTO HABAHTAXKEHHS Mae€ BigOyBaTuch B pycii
MIEPErOBOPHOTO MPOIIECY BIAJHUX IHCTUTYTIB Ta BUPOOHUKIB. B iHIIOMY pa3i, icHYy€
BHCOKA CTYIIHb WUMOBIPHOCTI MPOSIBY PU3HKIB 3pOCTaHHS TIHHOBOI CKJIQJ0BOI PHHKY,
MEPEHECEHHsI O0CATIB BUPOOHUIITBA TPAHCHAIIOHAILHUX KOPIOpalliii B KpaiHu 3
HIDKYUM PIBHEM omoJaTKyBaHHS. B okpemux kpainax €C 13 TpaHcpopMaliiftHOO
€KOHOMIKOI0, /e B yMOBax periecii BiI0yBajloCch pi3Ke 3pOCTaHHS CTABOK aKIIM3HOIO
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noaaTky Ha TiOTIOHOBI Bupoou (bonrapis, JluteBa, PymyHis) 0e3 BpaxyBaHHS
1HTEpEeCiB YYaCHHUKIB PUHKY, €1aCTUYHOCTI MOMUTY Ta 1HAEKCY JTOCTYIHOCTI CHUTapeT,
BiI0YyJI0CS CTPIMKE HApOIyBaHHS TIHbOBOI CKJIQJ0BOT PUHKY Ta 301IbIIEHHS 0OCSTIB
KOHTpaOaHAHOI Ta KOHTpadaKTHOI MPOIYKIlli, M0 MOTPeOyBajo BIPOBAIKECHHS
JIE€BUX 3aXO0/l1B BUMIPABJICHHs cuTyarii [1; 3].

AKTuBIi3allis Or0KeTHOr0 peopMyBaHHS B YKpaiHi y HaIpsiMi MOTJIMOJIEHHS
Oro/KEeTHOI  JleleHTpalizalli BHU3HAYa€ BAXKIUBICTh KOHIEHTpalli yBarm Ha
JOTPUMaHHI psAy TMPUHLIUMIB (GopMyBaHHS 1 peaizallii aKU3HO1 MOMITUKH IS 11
e(eKTUBHOI peasizallli Ta po3UIUPEHHS JO0XO0HOI 0a3u MicieBux OwmkeTiB [8]. YV
2015 p. B Ykpaini Oyno BBEACHO JOJATKOBUM IOJATOK MICIIEBOIO 3HAYEHHS Ha
MIJIaKIM3H1 TOBAapU, IO peai3ylThCd Yy po3ApiOHIM Mepexki, CTaBKH SKOTO
BCTAHOBIIIOIOTHCS PIILIEHHSM MICIIEBUX OpPraHiB BlaJu, y po3mipi 5 % BiJ iX BapTOCTI
(3 IIAB) nnsa monoBHEHHs OIOUKETIB 00'€IHAHUX TEPUTOPIATILHUX TpoMaja Ta
MicbkuX OromkeriB. Onnak, Bxe y 2016 pomi Oylo CKacoBaHO TOJATOK 3
po3ApiOHOTO MpoAaXy THanuBa y po3mipi 5 %, sSKU crladyBaBcsl J0 MICIIEBUX
OIO/DKETIB, IO TMOSCHIOBAJIOCS MOT0 HHU3BKOK (DICKATBHOK €(QEKTUBHICTIO IS
MICIIEBUX OIO/KETIB BHACIHIOK TiHI3AIil pO3IpiOHOTO MPOAaXy. AJBTEPHATHBOIO
CTaJla TPOMOo3uIls Oiabll  e()EKTUBHOTO PO3MOAUTY aKIU3HOTO TMOJATKy 3
BUpPOOJIEHOTO Ta BBE3CHOro manbHOro, a came 13,44 % Big ¥oro HapaxyBaHb
CIIPSIMOBYBATH 10 MICIIEBHX OIO/IKETIB.

AKIM3HA MOJITUKA Ma€e (hOopMyBaTH MPOrHO30BaH1 Ta CTaOJIbHI aKIU3HI OTOKH,
AKI TPUUHATHI AK 1 Oi3Hecy, Tak 1 Jia jAepkaBu. [l 1mporo y Mexax
CepeIHBOCTPOKOBOTO TUIAHYBaHHS OO/KETY 3MIHM CTaBOK aKIIM3HOTO IOAATKY
MaloTh IJIAHYBaTUCS Ha TpU poku. 3akpiruieHHs B [logaTkoBomy Kojekci YKpainu
MOCTYINOBOIO MIJBUILIEHHA aKIU31B IIOPOKY HAJIacTh 3MOry Oi3HECY MPOTHO3YBAaTH
CBOIO JISUIBHICTh Ha PHUHKY, HE Mal4M pPHU3UKIB paNTOBUX IIBUJIKUX 3MIH
MOIATKOBOTO 3aKOHOAABCTBA. TOOTO MPUHIIUI MPOTHO30BAHOCTI Ta CTAOUIBHOCTI €
MPUHITUIIOM PE3YyJIbTATUBHOI aKIIM3HOT MO TUKH.

Bueni 1 mpakTUKu BBa)KalOTh OLIBIIT JI€EBUMH 3aXO0JIM AKIM3HOI ITOJITHKH,
CHOpsIMOBaHI Ha MIABUIICHHS CHEU(GIYHUX CTAaBOK aKIM3HOIO TMOJATKy Ta
MIHIMQJIBHOTO aKIM3HOTO 3000B’si3aHHs, LI1 ABa KOMIIOHEHTH JAIOTh 3MOTY YpPSIy
JIETKO Ta MPO30pO PO3paxyBaTH OIOKETHI HAIXOJKEHHS, 3BaKalOUM Ha KIUIBKICTh
BUpPOOJIGHUX Ta peali30oBaHUX curaper. BojgHodac mMiABUIIEHHS AaKIM3iB Mae
BpPaxOBYBaTH YMOBU PHUHKY, KYIiBEIbHY CIPOMOXHICTH TPOMAISH Ta 3armodiratu
3pOCTaHHIO HEJIETaIbHOTO BUPOOHHUIITBA i KOHTpAOAaHIU CUTapeT.

B Vkpaini mae ¢opMmyBaTHCs IPOrHO30BaHa 1 CTala MOAATKOBA, BKIIOYAIOYU
aKUW3Hy, TMOJITHKA, sika O Jama 3MOTy BUPOOHHKAM 3aCTOCOBYBAaTH TPUPIYHUN
TOPU30OHT IIJIaHYBaHHS, BpPaxoOBYBaJia KYINBEIbHY CIPOMOXKHICTh CIOXKHMBAdiB Ta
CTBOpIOBaJla O YMOBH /JIsi CTaJOr0 3pPOCTaHHA EKOHOMIKM YKpaiHU, MPUTOKY
1HO3EMHHUX 1HBECTHIIIH Ta HApOIIyBaHHS EKCIIOPTHOTO TNoTeHIiany. HasBHICTh
HEJIOMIKIB 1 TMPOpaxyHKIB y ¢GOpMyBaHHI 1 peamizaimii TBOi MOJITAKH CBITYUTH
BIJICYTHICTh TPOTHO30BAHOIO 3POCTAHHS HAAXOKEHb AaKIM3HUX TOJNATKIB [0
OI0JKETY BHACHIIZOK MiJABUINEHHS CTaBKU aknu3y Ha 20% B ciuni 2019 poky i
nonatkoBo Ha 9% B aunHi 2019 poky. HeBukoHaHHS TJIaHOBUX HAAXOIKEHBb
aKIM3HUX TMOJATKIB JO JIEPXKABHOTO Ta MICLIEBUX OFO/DKETIB OCTAHHI JIBa POKH
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3YMOBJIEHO HHU3KOIO (DaKTOpiB, SIKI CIPUUYUHSIOTH J0 CKOPOYEHHS BHUPOOHMIITBA
TIOTIOHOBUX BHUpOOIB B YKpaiHi: HEMpPOTHO30BaHA I1HAEKCAIlisl CTAaBOK AaKI[M3HOTO
MO/IaTKy Ha TIOTIOHOBI BUPOOM, aBaHCOBA CILIaTa aKIM3HOTO MOJATKYy, HEIOCKOHAJE
aJIMIHICTPYBaHHsI, HEBU3HAYCHICTh 3 €JIEKTPOHHOIO aKIIM3HOI MapKOI0, BCE BHCOKA
YyacTKa TIHHOBOI/KOHTpaOaHAHOW Mpoaykiii Ta iHm. CyTTeBe MiJBUIICHHS CTaBOK
akuu3iB B Ykpaini B 2016-2019 pokax cnpuyuHIIO A0 IiH MiAMPUEMCTB TIOTIOHOBOT
ranysi, siki Maroth HasBy dopecreminr [3]. Moro icHyBaHHsS BueHi i IpPaKTHKH
BB@)KAIOTh JIOBOJII BaroMuM (akTopoM 3HIKEHHS HAJIXOJKEHHS aKIHU3iB [0
Or0/KeTy, a/pKe Taki Jil MOJATaloTh y IITYYHOMY 30UIBIICHHS ONTOBOI peaiizarii
CUTapeT Ta aKIM3HMX IUJIaTeXIB HaMepeloJHl 3pOCTaHHS CTaBKU akiu3y. To0To
poOuThCsT crpo0a 3araTUTH aKIM3W 3a MEHIIOK CTaBKOK, a IOTIM TPOJaTH
CUTapeTH y pO3JpiOHIN TOPriBil B HACTYMHOMY HEpPioJl, 1 AKIIO cTaBka Oyze BUIIE,
OTpUMaTH JAOJNATKOBUN joxia. Jlns HeWTpamizamii Takux i Ta 3pOCTaHHS
HAJIXO/HKEHb aKIM3HUX TMOJATKIB IO OIOJKETIB y MOBHOMY OOCS31 IOIIJIBHO 3a1sITH
3ax0M 3 3ano0IraHHs ITYYHOMY 3MEHIICHHIO MOJIAaTKOBUX IJIATEK1B BUPOOHUKAMHU
TIOTIOHOBOI raiysi [3].

Takox cripusno 3HWKEHHIO 00CATIB KOHTpabaHAM curapeTt 3 YKpaiHu 10 Kpai
E€ponericbkoro Coro3y. BHacmiok icHyBaHHSI HEraTMBHUX (DAKTOpPIB Ta BOJHOYAC
peanizaliiy Hee(eKTUBHOI aKIIM3HOI MOMITHUKY 3HIKYBAJlacs peaiizailisi CUTaper 1 B
VYkpaini. Tak, B 2019 pormi Ha BHYTpIIIHIA pUHOK peanizoBaHo 43,3 Mimbsipaa
BUpOOJIeHUX curapeT. PazoM 3 iMmopTom peasizaiiis ckiiajna npuoiIn3Ho 45 MiTbSpAiB
curapert, o Ha 11 minesipaiB curapet, abo Ha 20% menmie, Hix B 2018 pori. Jlani 3
OMUTYBAaHb JOMOIOCIOAAPCTB y Apyromy kBaptani 2019 poky cBiguars, 1mo 25,7%
JIOMOTOCIIOJIAPCTB BHUTpayajyd TPOIIl Ha TIOTIOHOBI BUpOOU. Y Apyromy KBapTali
2018 poky Takux rocnogapctB 0yso 28%, To6To Oubile Ha 2,3 BIACOTKOBUX ITYHKTH
[6]. 3 ormsay Ha HEOOXIAHICTH 30€pEeKEHHS 370pOB’S HACEJEHHS, 1€ MO3UTHBHI
3pYIICHHS.

Bonnodac, BpaxoBywouu, IO TPaAAMIINHO aKIM3HI TMOJATKA BUKOHYIOTH
dbickanbHy (QYHKIIIO MOAO0 JOXOJIB JAEP>KaBHOTO, & OCTAHHIMH POKaMHU 1 MICIIEBUX
OIO/KETIB, ICHY€ WMOBIPHICTh TMOPYIIEHHS OFO/PKETHOI CTIHKOCTI. 31HCHEHHS
OIO/HKETHOI JICTICHTpANi3alii CHPHUSIO TMIABUIIECHHIO (DIHAHCOBOI CIPOMOXKHOCTI
MICIICBUX OFOJDKETIB, MIABHMINCHHS I1X BIAMOBITAILHOCTI 3a PIBEHb COIIAJIBHO-
€KOHOMIYHOTO PO3BUTKY TepuTopii. BaxmmBo chopmyBatu Crparerio peamizarii
aKIU3HOI TOJITUKH B YKpaiHi Ta pO3pOOMTH peajbHl TAaKTHUYHI 3aXOIW MO0 ii
peamizamii. BuBaxkeHa, MOCHIiIOBHA Ta BIJANOBIAaJbHA aKIM3HA TIOJITHKA Ma€
nepeadayaTd BUKOPUCTAHHS IHCTPYMEHTIB CEPEAHBOCTPOKOBOTO  OIOJKETHOTO
TJIaHYBaHHS Ta MPOTHO3YBAaHHS.

BucHoBkwu.

TakuM 4YMHOM aKIM3HA TMOJITUKA B YKpaiHi SK 1HCTPYMEHT JI€pKABHOTO
pEryIIOBaHHS OOITY MiIaKIIM3HUX TOBApPiB MOCTIMHO TpaHChopMyeThesa. DopMyBaHHS
CTparerii akKIM3HOTO OMNOJATKyBaHHS Mae€ OyTH CHOpsIMOBaHE Ha TOCHJICHHS
dickanbHOI ePEeKTUBHOCTI cHelu(IYHUX aKIM31B, MIHIMI3aIlll PU3UKIB 3POCTAHHA
YaCTKM TIHBOBOI CKJIaJI0BOi PUHKY OKPEMHX IMIJAKIIM3HUX TOBapIB (TIOTIOHOBUX
BUPOOIB, aJIKOTOJIF0) Ta 3HMKEHHS MOUIMPEHOCTI MIKIJUTMBUX 3BUYOK Y CYCILUIBCTBI
(TrOTIOHOMANIHHS, aJIKOTOJ13M). [TiIBUINICHHS CTAaBOK aKIIM3HOTO IMOJATKYy MoTpedye

ISSN 2567-5273 126 www.moderntechno.de



Modern engineering and innovative technologies Issue 11 / Part 3

BUBAXEHUX PIIlIEHb, 30KpeMa JOTPUMAaHHS MPUHIIMITY IMOCIIIOBHOCTI Ta CTaOIHHOCTI
aKLM3HOI MOJIITUKH, 110 3a0€3MeUnTh MiABUIICHHS (PICKaIbHOI 3HAUYIIOCT] TIOJATKIB,
MPOTHO30BaHICTh JISTILHOCTI E€KOHOMIYHMX AareHTIB Ta 3MEHIICHHS TOKa3HUKa
CIOKMBAHHS MiJaKIU3HUX ToBapiB. JlocBin po3risHyTux kpaiH €C cBIIUHUTH, 11O
BUKOPUCTAHHA [1€BUX CTpATeTriYHUX HAMpsIMIB aKLUM3HOI MOJITUKHU, HANOBHEHHS
JepXKaBHOTO 1 MiICIeBUX OO/DKETIB Ta IMIUIEMEHTAlllsl CTPYKTYpPHUX 3MiH
OIO/KETHOTO TIPOIecy MOTpedye TPUBAIOTo afalTaIiifHOTO Mepioay Ta GOopMyBaHHS
BIIMOBITHOTO 1HCTUTYIIMHOTO CEpeJOBUINA, OLIHIOBaHHS (IHAHCOBUX BUTpAT Ta
e(deKTy BiJl yIPOBaHXKEHHS MEBHUX 3aXO/I1B.
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Abstract. The article is devoted to the problems of excise tax policy development in Ukraine,
the search of ways for solving them is updated while budget reform process intensifying and
requires consideration of foreign experience in excise tax strategy implementation. The purpose of
the article is to analyze the excise policy of Ukraine at the stage of deepening the process of
budgetary decentralization and to clarify the principles of its formation and implementation. The
analysis of revenues of the state and local budgets of Ukraine from excise tax collection in 2014-
2018 was carried out. It is shown that during periods of economic crisis and its slow post-crisis
recovery, active measures are being taken to fill state and local budgets with excise taxes. The
principles that should be observed in the process of forming and implementing excise policy are
outlined. The processes that occur on the market of certain excisable goods, in particular, on the
example of tobacco products, are analyzed. The problems that arise in the national economy and
complicate the effective implementation of excise policy are shown. The experience of countries
with transformational economies that are members of the European Union (Latvia, Lithuania,
Bulgaria and others) and which at the time implemented the European Directive on the minimum
level of tax burden in excise tax is considered. The measures of realization of the excise policy of
Ukraine, as a component of the fiscal policy, and the ways of solving particular problems of excise
taxation taking into account both positive and negative foreign experience are determined.

Keywords: excise policy, principles, excise taxation, excise tax, budget decentralization. state
budget, local budgets.

ISSN 2567-5273 128 www.moderntechno.de



Modern engineering and innovative technologies Issue 11 / Part 3 é

http://www.moderntechno.de/index.php/meit/article/view/meit1 1-03-058
DOI: 10.30890/2567-5273.2020-11-03-058

Y]IK 656.2, 658.7
TRANSPORT COMPLEX OF THE REPUBLIC OF BELARUS AND

DIRECTION OF ECONOMIC POTENTIAL GROWTH
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Shevchenko O.V./ lllesuenko O.B.
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Abstract. The purpose of this article to analyzes the state and level of development of the
transport complex of the Republic of Belarus. We considered indicators of the use of the country's
transit potential as a component of its economic potential. We identified the main problems and
features of Belarus' international transit, as well as the risks associated with its implementation.
Recommendations are proposed for further improvement of the transport complex of the Republic
of Belarus as an integral element of the transit potential of the countries of the Black Sea-Baltic
region.

Key words: economic potential, transit, transit potential, transport complex, transport, Black
Sea-Baltic region.

Introduction

The combined ability of the country's economy, its industries, enterprises and
organizations to carry out production, financial, economic, scientific and technical
activities for the production of products, goods, services in order to meet social
needs, inquiries of the population to further ensure the development of production
and consumption is the country's economic potential, an integral component of
which, along with labor, production, natural resources, is the transit potential. Under
the transit potential of a country is understood the totality of economic,
organizational, technical, technological, human and other resources for the transit of
goods through its territory.

The Republic of Belarus does not have sufficient own fuel, energy and raw
materials, therefore, the transit potential is currently becoming the most important
factor in the development of the national economy, GDP growth, and national wealth.

The geographical position of the Republic of Belarus predetermined its role as a
country with potentially high potential for the development of transport infrastructure
and the transport complex as a whole: the republic is located at the crossroads of the
main transport routes connecting Western European countries with the East, the
Black Sea coast regions and the Baltic Sea countries.

On the one hand, transit promotes integration processes, on the other hand, it
stimulates the development of the national economy by creating new jobs and
attracting investments, which are characterized by quick payback in this field of
activity. Transit is a source of revenue to budgets of all levels, stimulates the
development of transport infrastructure, and increases the level of service. In
addition, the development of transit potential stimulates not only transport systems,
but also related industries.

The most important condition for the formation of a transit potential is the level
of development of the country's transport complex.
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At the beginning of 2017, 11,685 transport organizations functioned in the
Republic of Belarus, at the beginning of 2018, 11,813 organizations, which employed
242 thousand people, or 5.49% in 2016 and 239.7 thousand people, or 5.51 % in
2017, respectively, of the number of employees of all organizations of the Republic
of Belarus [1, 89], [2, 27-38]. The share of transport in the gross domestic product
(GDP) of the Republic of Belarus in 2015 was 7,7 % [3], in 2017 5,8 % [4]. In terms
of revenue from the sale of products, goods, works, services per average employee,
“transport” among the types of economic activity takes 3rd place.

In modern conditions of development of the world economic system, in
particular, the example of highly developed countries (USA, Germany, Japan), in the
context of globalization, transport is an essential component contributing to the
harmonious development of production and social infrastructure, and taking into
account the international scale, its importance is rapidly growing as one of leading
functions of national transport systems, which is international transport transit - a
kind of export of transport services, which that are maintained by national companies
to the cargo owner and carrier when the cargo and vehicle are traveling through the
country.

In the Republic of Belarus, the country's transport complex is represented by
rail, road, air, water and pipeline modes of transport, which are interacting and
interdependent, complementing each other, developing in close interconnection,
ensuring the effective use of each type.

At the same time, particular attention is paid in Belarus to the development of
the road transport network, as an essential element of the logistics infrastructure.

The territory of Belarus is crossed by 2 trans-European transport corridors: from
west to east - at number II "Berlin - Warsaw - Minsk - Moscow - Nizhny Novgorod"
(highway M-1 / E 30 Brest - Minsk - the border of the Russian Federation), the length
of the republic 610 km; from north to south - under number IX “Helsinki — St.
Petersburg / Moscow — Kiev — Chisinau” (highway M-8 / E-95 border of the Russian
Federation - Vitebsk - Gomel - border of Ukraine), the length of the territory of
Belarus is 456 km s branch IXB “Gomel - Minsk - Vilnius - Klaipeda - Kaliningrad”,
468 km long.

Export of transport services in 2015 amounted to $ 2.928 billion, a decrease of
18% compared to 2012. In 2015, the largest share in the export of transport services
for the transportation of goods was occupied by the services of automobile (34.8%),
pipeline (28.4%) and railway transport.

In 2015, the export of transport services exceeded imports by 2.3 times ($ 2.928
billion and $ 1.2574 billion, respectively). Thus, the positive balance of foreign trade
in transport services amounted to more than 1.67 billion US dollars. Nevertheless, it
must be noted that this indicator was 20% below the level of 2012.

Decree of the Council of Ministers of the Republic of Belarus No. 560 of July
18, 2016 approved the Republican program for the development of the logistics
system and transit potential for 2016-2020, which specifically states that in 2011—
2013 transit revenues tended to increase on average by 13% annually. However, in
2014-2015, under the influence of adverse external geopolitical and economic
factors, financial revenues from transit decreased [5].
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Despite the emerging trend of a decrease in the volume of transit traffic due to
the reorientation of Russian export cargo from the ports of the Republic of Lithuania,
the Republic of Latvia and Ukraine to its own ports, 226.1 million tons of cargo were
transported in transit for 2011-2015, or 80, 8% of the forecast established by the State
Program for the Development of the Logistic System of the Republic of Belarus for
the period up to 2015.

Revenues from transit cargo transportation in 2015 amounted to about 378.3
million US dollars, and deductions to the budget - 56.6 million US dollars. The
forecast established by the State Program on these indicators for 2015 was 56.8% and
53.2%, respectively. Revenues and deductions to the budget from the transit of goods
by rail for 2011-2015 amounted to $ 2,505.5 million and $ 412.7 million, respectively
(87% and 89.6% of the forecast set by the State Program for this period).

In addition to unfavorable external geopolitical and economic factors, the
decrease in transit traffic by rail and the income from them was also due to the
devaluation of the Russian ruble, the continuation of the process of changing the
vector of foreign trade of the Russian Federation from the western direction
(European Union countries) to the eastern (People’s Republic of China and Asia-
Pacific countries region), as well as the reorientation of Russian foreign trade flows
from ports of the Republic of Lithuania and the Republic of Latvia ki on your own
ports.

Despite the fulfillment by the state association Belarusian Railways of the full
requirements of neighboring countries for the transit of passengers through the
territory of the Republic of Belarus, in 2015 the volume of passenger transit by rail
decreased and amounted to 597.3 thousand passengers, which is 74.6% lower
forecast level established by the State program for 2015. In general, between 2011
and 2015, 5762.8 thousand passengers were transported by rail in transit, or 55.5% of
the forecast established by the State Program for this period.

Revenues from passenger transportation by rail in 2015 amounted to 22 million
US dollars, and deductions to the budget - 3.7 million US dollars, which is 71.7 and
70.4% respectively lower than the forecast set by the State program for these
indicators for 2015. For 2011-2015, revenues and deductions to the budget from
transit passengers by rail amounted to 243.2 million and 38.8 million US dollars,
respectively (72.3 and 71.6% of the forecast set by the State Program for this period).

Among the reasons that negatively affect the volume of rail transit traffic are the
transfer of some trains to global prices, which led to an increase in the cost of travel
and an increase in the affordability of aviation services. This, in turn, led to the
redistribution of passenger traffic to air transport.

In 2015, over 221 thousand transit flights were performed through the airspace
of the Republic of Belarus, which is 3.3% lower than the level achieved in 2014.
Revenues and deductions to the budget from the service of transit flights in 2015
amounted to 73 million and 41.7 million US dollars, respectively (92.6 and 95.4% of
the forecast established by the State Program for 2015). In 2011-2015, revenues and
deductions to the budget from the service of transit flights, respectively, amounted to
381.1 million and 185.4 million US dollars (114.7 and 101.4% of the forecast set by
the State Program for this period).
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In 2015, 1 107 934 transit trips were carried out by foreign trucks and 19 778
transit trips by foreign buses (81.5 and 72.7% of the forecast set by the State Program
for 2015). Between 2011 and 2015, about 7 million transit trips and 112 thousand
foreign bus trips were made by foreign trucks (122.5 and 98.4% of the forecast
established by the State Program for this period).

The amount of tolls on toll roads in 2015 amounted to 117.2 million US dollars
(48.4% higher than the forecast set by the State Program for 2015), for 2011-2015 -
510.4 million US dollars (153.8% of the forecast established by the State Program for
this period).

The amount of fees for the passage of motor vehicles of foreign countries on
public roads of the Republic of Belarus in 2015 amounted to 11.2 million US dollars,
and the amount of payment for the passage of foreign heavy and (or) large vehicles -
1.1 million US dollars (100% and 68.8% of the forecast established by the State
Program for 2015), for 2011-2015 - respectively 78.1 million and 8.1 million US
dollars (166.9 and 120.9% of the forecast established by the State Program for this
period).

Thus, it can be stated that the bulk of the goods flows passing through the
territory of Belarus are foreign trade cargoes of the countries of the Asia-Pacific
region and the European Union. The trend of recent years indicates the redistribution
of commodity flows from the Central European direction to the South European. For
this reason, the economic risks affecting the efficient use of the logistic potential in
the processing of goods flow include the level of demand in the EU countries for the
main raw materials: oil and oil products, mineral fertilizers, ferrous metals, timber
and timber.

Certain economic risks are associated with the low competitiveness of the
national logistics system, including the preservation of unequal business conditions
for the entities of the logistics business within the Eurasian Economic Union
(hereinafter - the EAEU), as well as the high competition of logistics centers
(operators) in neighboring EU countries and the complexity of technical regulations
within the EAEU.

The degree of geopolitical risks largely depends on the relations of the Republic
of Belarus with the EU countries and the Russian Federation, as well as the Russian
Federation with other states. The adoption of mutual sanctions reduces the exchange
of goods between them and, accordingly, the transit of goods and vehicles through
the territory of the Republic of Belarus.

The basis of transit flows passing through the territory of the Republic of
Belarus is foreign trade cargo of the Russian Federation. For this reason,
macroeconomic risks affecting the efficient use of the transit potential of the
Republic of Belarus include the level of demand in the EU countries for coal, oil and
oil products, mineral fertilizers, ferrous metals and other goods, which make up the
bulk of the transit cargo transported by rail. Deteriorating market conditions in these
market segments may lead to a decrease in transit and income from: it.

In connection with the change in the export destinations of the Russian
Federation and the Republic of Kazakhstan from the EU market to the market of the
countries of the Asia-Pacific region, a decrease in the volume of cargo transit through
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the territory of the Republic of Belarus is expected.

The increase in the impact of this risk on the volume of transit cargo by rail also
depends on the implementation of strategic plans for the development of the Russian
transport infrastructure related to the reorientation of Russian export cargo flows
from the ports of the Republic of Lithuania, the Republic of Latvia and the Republic
of Estonia to ports located in the Leningrad Region of the Russian Federation. The
commissioning of new cargo terminals at these ports and the reconstruction of
railways to them can lead to a decrease in transit traffic through the territory of the
Republic of Belarus.

Certain macroeconomic risks are associated with the preservation of unequal
conditions for the economic activities of entities within the EAEU, the phased
elimination of barriers in mutual trade, as well as the liberalization of the road
transport services market.

The risk of failure to meet the transit income target due to the negative influence
of external macroeconomic and geopolitical factors is possible due to the
implementation of measures to create attractive conditions for the main consignors
and consignees in order to increase the transit of high-profit goods by rail to the ports
of Kaliningrad, Klaipeda, Riga and Ventspils, petroleum products from the Republic
of Lithuania to Ukraine, as well as the development of container traffic in Chinese
communications People's Republic - Europe and North - South. The achievement of
this target is possible provided that Russian exports of fuel and raw materials to the
EU countries and Russian imports from the EU countries increase, which is most
likely in the case of the lifting of mutual economic sanctions of the Russian
Federation and the EU countries.

The main problems and directions of development of the transport complex
of the Republic of Belarus as an integral element of the transit potential of the
countries of the Black Sea-Baltic region

To assess the role and importance of the transport complex of Belarus in the
transit potential of the countries of the Black Sea-Baltic region, it is necessary to pay
attention to the Logistics Efficiency Index (LPI), which is an interactive testing tool
developed by the World Bank that measures productivity across the entire logistics
supply chain within the country. The index enables countries to identify problems and
find ways to improve logistics efficiency. The latest ranking of countries in terms of
logistics efficiency was compiled in 2018 [6]. Table 1 presents the place and overall
assessment of the effectiveness of national logistics in Belarus and the countries of
the Black Sea-Baltic region according to the World Bank for 2018.

It should be noted that the logistics performance index summarizes the results of
countries in six areas that affect the most important aspects of the current logistics
environment, namely:

1. The effectiveness of the customs clearance process.

2. The quality of services and infrastructure related to transport.

3. Ease of supplying at competitive prices.

4. Competence and quality of logistics services.

5. Ability to track and control cargo.

6. The frequency with which deliveries reach the consignee within the planned
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or expected time.
In 2018, LPI was calculated for 163 countries of the world, where Belarus took
110 th place.

Table 1.
Logistics performance index of the countries of the Black Sea-Baltic region
Rank Country Overall rating

26 Czech Republic 3,62
31 Poland 3.5

32 Hungary 3,41
36 Estonia 3,3

43 Lithuania 3,2

47 Slovak Republic 3,14
50 Romania 3,1

55 Latvia 3,02
57 Bulgaria 3,0
69 Ukraine 2,83
110 Belarus 2,63
113 Moldova 2,54

Source: own development based on: Connecting to Compete 2018. Trade Logistics in
the Global Economy,
https.//openknowledge.worldbank.org/bitstream/handle/10986/29971/LPI2018.pdf

The data in table 1 convincingly indicate that Belarus has the least efficient
logistics system among the countries of the Black Sea-Baltic region, which
significantly reduces the competitiveness of the country's transport complex. It
should also be noted that, despite the measures taken by the Belarusian government
to develop the country's transport potential, the global competitiveness of the state’s
transport complex is decreasing from year to year. So in 2007 Belarus ranked 74th in
the world in the Logistics Efficiency Index, 91st in 2012, 99th in 2014, and 120th in
2016. The overall LPI rating of Belarus also worsened, if in 2007 it was 2.53, in 2012
- 2.61, in 2014 - 2.64, then in 2016 it decreased to - 2.40 and in 2018 again almost
reached the level of 2014 — 2,63.

According to the results of a study of the transport and logistics system of the
Republic of Belarus conducted by the United Nations Economic Commission for
Europe in 2013, the main factors hindering the effective development of the logistics
system in the Republic of Belarus include [7]:

1. The low throughput of border checkpoints across the state border of the
Republic of Belarus, which quite often causes long downtime of vehicles at customs
clearance points, which reduce traffic flows. Reducing the downtime of vehicles
associated with waiting and conducting customs control is one of the main reserves
for improving transportation efficiency.

2. Lack of harmonization of the basic legislation in the field of motor transport
activity, both between the countries of the Black Sea-Baltic region and the EAEU
countries. Legislative acts adopted in the EAEU member states regulating these
relations are significantly different from each other. In a number of states, legislation
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is generally absent on a number of important issues; regulation is sometimes carried
out on the basis of old, Soviet laws that do not meet modern realities. There is also no
regulation on many aspects that are extremely relevant at present, such as the paid use
of infrastructure or the transport of dangerous goods.

3. Weakly unified technical standards and technological standards in the field of
passenger and cargo transportation. Of the total number of UNECE agreements and
conventions affecting the field of road transport and border crossing procedures (40
documents), 11 were not signed by any of the EAEU member states. Only one
multilateral document - the Customs Convention on the International Carriage of
Goods using the TIR Carnet (1975), has all EAEU Member States joined.

4. Lack of an effective licensing system in the countries of the Black Sea-Baltic
region and the EAEU. Bilateral agreements concluded between individual countries
imply a different level of preferences in relation to taxes, tolls, transit, and in some
cases provide for a permissive system for carrying out transportation, including on
the basis of coordinating the contingent of permits issued.

5. A high level of rental rates for class “A” and “B” warehouse premises. So
compared to Poland, where supply exceeds demand, rental rates for warehouse
premises are 5-6 times lower than in Belarus [8].

6. One of the factors of high rates is that to date, the largest world logistics
companies have not actually come to Belarus. Logistic centers are mainly built at the
expense of real estate investors (developers) and residents of the Republic of Belarus,
whose field of activity is distribution, retail, freight forwarding, who, having invested
in construction, try to return the money as quickly as possible by renting out or
selling premises constructed objects. Figure presents a comparative analysis of
warehouse rental rates in Belarus, Poland, Lithuania and Russia.

CTOHMOCTE apeH/Ibl, eBpo/M’
(]
(=)

1,5
0

Benapyce "A" benapyce "B" Ilomema Jlurea Poccna

Figure. Comparative analysis of rental rates for warehouse space in Belarus,
Poland, Lithuania and Russia
Source: Jlocucmuxa benapycu. Boinonnunu nian?,
https://www.eneca.by/ru_logistika belaruss0/

As of June 2015, there were 37 logistics centers in the Republic of Belarus,
while the total area of class A and B warehouses was about 520 thousand square
meters. m, of which:

* 4020 thousand m2 - temporary storage warechouses

* 82 thousand m2 - customs warehouses

* 36 thousand m2 - low-temperature warehouses and refrigerators.
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For comparison, the area of logistics centers near Warsaw exceeds 2.6 million
m2, and their total area in Poland is over 7 million m2.

A narrow range of logistics services provided by companies in the transport and
logistics sector. In Belarus, the market for 3PL providers (integrated logistics
services) is practically undeveloped, is in the process of formation, and 4PL providers
are completely absent. Thus, in Belarus, to date, the state has not created attractive
conditions for using the principles of integrated logistics, which can effectively
organize the planning, management and control of all logistics procedures from a
single 4PL operator with long-term strategic goals.

Conclusion

The results of the study convincingly show that on the way to the development
of the transit potential of Belarus one can find all kinds of obstacles that cause
numerous problems associated with the imperfection of the regulatory framework; a
significant difference between the national transit infrastructure in terms of technical,
technological and organizational parameters from the countries of the Black Sea-
Baltic region, the specifics of the tariff policy and a number of other reasons.

To create conditions and implement measures for the development and efficient
use of the transit potential of Belarus, it is necessary to solve the following main
tasks:

* harmonize the Belarusian legislation with the rules in force on the territory of
the European Union and the EAEU member countries, the prospects for the
development of international cargo transportation to Europe and Asia depend on its
results;

» research and planning for the development of the transit potential of Belarus
should be carried out in close coordination with its closest neighbors, such as Poland,
Ukraine, Lithuania and Latvia. It should be borne in mind that the amount of transit
cargo flows in the region largely depends on the policy of the Government of the
Russian Federation aimed at developing its own seaports located in the Baltic and
Black Seas, and, accordingly, at redirecting export cargo flows there;

* Belarus joining the project to create a transcontinental road corridor “Western
Europe - Western China” along the route: St. Petersburg - Moscow - Nizhny
Novgorod - Kazan - Orenburg - Aktobe - Kyzylorda - Shymkent - Almaty - Khorgos
- Urumgqi - Lanzhou - Zhengzhou - Lianyungang. This project, implemented by the
Russian Federation, Kazakhstan and China, will reduce the delivery of goods from
China to Europe by 4.5 times. The volume of traffic on this route by 2020 is
projected at 33 million tons per year.The accession of the Republic of Belarus to the
transport corridor “Western Europe - Western China” is possible due to the inclusion
of branches through the republic along the II and IXB international transport
corridors, which would significantly increase the competitiveness of the transit
potential of the countries of the Black Sea-Baltic region.

* development of infrastructure for roads and railways consisting of:

1) more complete and high-quality satisfaction of the demand for transportation
in international traffic;

2)joint use and coordinated development of transport infrastructure within the
framework of the EAEU unified transport space;
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3)ensuring the unimpeded movement of vehicles, goods and passengers,
services across national borders;

4) creation of conditions for fast integrated service of cargo flows at border
crossings and in international logistics centers;

5) attracting transportation of international transit cargo of third countries to
Europe by Asia — Europe — Asia in the north — south, west — east directions.

The Baltic region and the Black Sea space are regions with certain political,
historical and cultural features. The countries of the Black Sea-Baltic region belong
to a single geopolitical system, developing regional cooperation within its
framework, which is developing under the political and economic influence of both
internal regional processes and external factors.

Due to its geographical location, this region is of particular importance for the
European geopolitical system, as it has direct access to strategic energy resources.

When studying the transit potential of the countries of the Black Sea-Baltic
region, it must be taken into account that it unites both EU and NATO member states
and states that are not members of these organizations - Belarus, Ukraine, Moldova.
Moreover, Belarus is a member state of the EAEU, which has a significant impact on
its transport and customs policies, goals, objectives and the state of the country's
transport complex, as well as the transit potential of the entire Black Sea-Baltic
region.

Under these conditions, in order to increase the role and importance of the
transit potential of Belarus and the entire Black Sea-Baltic region, a special place
should be given to the development of cooperation of our country with such regional
organizations as the Council of the Baltic Sea States (CBSS) and the Black Sea
Economic Cooperation (BSEC), as well as entry into WTO.
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