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XepcoHChbKHUiT AepKaBHUIN arpapHuil yHiBepcHTeT, YKpaiHa

I'pe6uboBa Hanist MukonaiBHa, JokTop GiojoridHux Hayk, npodecop, Pocist
I'pusony6 Ounekcannp IBaHOBHY, HOKTOp XiMi4HMX Hayk, mnpodecop, MIT
«YKpalHChKUI HAYKOBHi LIGHTP SIKOCTI JIKAPCHKUX 3ac00iBy», YKpaiHa

I'punienxo CeiTnana AHaToOmi{BHA, JOKTOP OIONOTiYHUX HAyK, JOLEHT, Y palbChKa
JiepKaBHa akaJeMisl BeTepHHapHoi Mequiuuy, Pocis

I'ynzenxo Omnekcanpp IlaBmoBud, nokTop QapManeBTHYHHX Hayk, mpodecop,
JlyraHchKuil iepxaBHUH MEMYHUI yHiBepCcUTET, YKpaiHa

Jemuyoa B I', kaHIuaaT neaaroriyHux HaykK, JOLEHT, YKpaiHa

JlenncoB  Cepriii  OJeKCaHAPOBUY, JOKTOP  CiIbCHKOTOCIIONAPCHKHMX — HAyK,
npocdecop, Pocist

Jlopodees Auapiii BikropoBud, TOKTOp MeAaroridHuxX Hayk, AOLEHT, bamkupcebka
JiepkaBHUH yHiBepcuteT, Pocis

Jopoxina Onena IOpiiBHa, MOKTOpP EKOHOMIYHHX HayK, HoueHT, Pocifchkuii
eKoHoMiuHuii yHiBepcuTeT iMeni I' B Tlnexanosa, Pocis

Epmaramber bonar ToseyxaHoBid, JOKTOp XiMi4HHX Hayk, npodecop, Jupexrop
IuctutyTy Ximii Byrimns i Texsonoriit TOO, Kazaxcran

XKosronor Ombra IropiBHa, TOKTOp CiIbCBKOrOCNIOAAPCHKUX HAyK, IHCTHTYT
BOHKX npobiieM i meniopanii HAAH, Ykpaina

3axapoB Oxer BonogMMHMpOBHY, JOKTOp TEXHIYHMX  HayK,
CapaToBChKHit IepXKaBHUI TeXHiYHMI yHiBEpCHuTeT, Pocis

3y6koB Pyciian CepriiioBud, JOKTOp €KOHOMIYHHX HayK, ZOLEHT, MHUKOIAiBChKHit
MDKPErioHadbHUH IHCTUTYT PO3BHTKY YEIOBEKABHUCIIETO HABYAIBHOIO 3aKIamy
«YHiBepcuteT« YKpaid », YKpaina

Ipxi Xmaxyma, ROKTOp Teosoro-miHepajnoriynux Hayk, npodecop, FLKR -
Vuisepcurer T Bari, 3nin, Yexist

npodecop,

JTIOLICHT,

npodecop,

Kanaiina Bonoaumup TumodiiioBuy, MOKTOp TEXHIYHMUX Hayk, mpodecop,
TomcbKuii epkaBHUi yHiBEpCHuTeT, Pocis
Kanennk Tersna KysbmiBHa, JokTop — OiomoriyHux  Hayk, mpodecop,

Jlanexocxinuuit Genepansuuii yHiBepeutet, Pocis

Kanraposiu 10 JI, kanaumat muctenTBo3HaBcTBa, OiechbKa HalliOHANbHA My3U4Ha
aKajieMist, Ykpaina

Kamitanis Bacunb ITaBIoBHY, JOKTOp TeXHIUHMX Hayk, mpodecop, Onecbkuit
HaIliOHAIBHAI MOPCHKHH yHiBepcuTeT, YKpaina

Kapnoa Haranis KocrsHTHHIBHA, IOKTOp menaroriyHux Hayk, mpodecop,
[liBnennnii Gpenepanbuuii yHiBepcuret, Pocis
Kadapcekuit Bomoaumup IBaHOBHY, [OKTOp MOPHAMYHHX HaykK, mpodecop,

JIUPEKTOp Hayd -ic LEHTPY YKp KOHCTiTyHioNi3Ma, YKpaiHa

Kupunoa Onena BikTopiBHa, JOKTOp TEXHIYHMX HayK, JoHeHT, Ojecbkuii
HalliOHAIbHAI MOPCBKHH yHiBepcuTeT, YKpaina

Kupnuenko Onexcanap AHATONIHOBHY, JOKTOP HOPHUAMYHHX Hayk, mpodecop,
VYkpaina

KmumoBa Hartanist BonomumupiBHa, MOKTOp €KOHOMIYHHMX Hayk, mpodecop,
Kyb6anceknii 1epxaBHuUil arpapHuii yHiBepenter, Pocis

enakuinna Papa

KuszeBa Onbra OnexcanapiBHa, TOKTOp 0i0J0TIYHUX HAyK, DOLEHT, bamkupcbka
JiepKaBHUIT MeanuHMiT yHiBepcuTeT, Pocis

KoBanenko Omnena MuxaiiniBHa, m0kTop (inocopcbkux Hayk,
TTiBnennnit Gpenepansauii ynisepenrer, Pocis

Kosanenko Iletpo IBaHOBHY, HOKTOp TEXHIYHHMX HaykK, npodecop, IHCTHTYT
BOJIHHX TIpo6iieM i Memiopanii HanionansHoi akajaemii arpapHux Hayk YKpaiHw,
VYkpaina

KoxebaeBa ['ynpxayxap KakeHOBHa, JOKTOp ICTOPHYHHX Hayk,
Kazaxcpkuii HanioHanbHUI yHiBepcuTeT iMeHi anp-Papabi, Kazaxcran
Konnparos JImutpo B'suecnaBoBud, JOKTOpP (i3HKO-MaTeMaTHYHHX HAyK, JOLCHT,
Pociiicbka akaJeMis HapOIHOTO TOCIOAAPCTBA Ta JIEPXKABHOI CIy:KOM TIpH
TIpesunenti Pociiicekoi ®enepanii, Pocis

Komnanens Bornan BonmoanMupoBud, TOKTOp TeXHIYHHX Hayk, npodecop, IBano-
®OpaHKiBChKHIT HALIOHAIBHUH TEXHIYHUN yHIBepcuTeT HadTH i rasy, YKpaina
Kocenko Hanis ®enopiBHa, JOKTOp TEXHIYHMX HayK, MOLEHT, I[BaHiBChKHMit
JiepKaBHUH XiMiKO-TEeXHOJIOTIUHHH yHiBepcuTeT, Pocis

Kocrenko Bacuip IBaHOBHY, TOKTOp CLIBCBKOIOCHONApPCHKHX HayK, Hpodecop,
Vkpaina

Kornsapos Bomoxumup BriamucnaBoBud, DOKTOP CilbCBKOTOCIOAAPCHKHX HAyK,
npodecop, KyoI'AY, Pocis

Kounne IOpiit IOpiiioBud, [OKTOp EKOHOMIYHHX Hayk,
etepOyp3bkuii AeprkaBHuii noNliTeXHIYHMi yHiBepenTeT, Pocis
Kpasuyk I'anna BikropiBHa, 1OKTOp CKOHOMIYHHX Hayk, npodecop, Akaxemis
Jlep>kaBHOI IIeHiTeHIIapHOi ciryx0u, Ykpaina

KpyrnoB Banepiii MuxaiinoBu4, IOKTOp TEXHIYHHX Hayk,
MOCKOBCBHKHIT IepKaBHUI YHIBEPCUTET HUIAXIB CHOMyUeHHs, Pocis
Kynepin Mapar KpuxGaesiu, nokTop TexHiuHMX Hayk, npodecop, III'Y im C
Topaiiruposa, Kazaxcran

Kypman Iletpo IOpiiioBud, TOKTOp €KOHOMIYHMX Hayk, Ipodecop, YMaHCHKH
JepxaBHUI negaroriunuii ynisepeurer iM ITaBna Tuunnu, Ykpaina

Kyxap Onena BonomumupiBHa, JokTop 6ioioriuHux Hayk, noueHT, Kasaxcpkuit
arporexniunuii yHiBepcutet iM C Celidymnina, Kazaxcran

Jlankuua IuHa OJ‘ICKCaHZ[piBHa JIOKTOp €KOHOMIUHHX HayK, npodecop, Onecbkuii
HalliOHAILHUI MOPCHKHIT yHiBepcuTeT, Ykpaina

Jlarurina Haramis AmnatoniiBHa, JIOKTOp HOJITONOriYHUX HAyK, mHpodecop,
KuiBcbkuii HalliOHATBHUIT TOPTrOBEIbHO-eKOHOMIUHHI YHIBEpCHTET, YKpaiHa
JleGeneB Amaroniii  TumodiiioBHY, HOKTOp TeXHIYHMX HayK, mpodecop,
CTaBpONOIBCHKHIN IepiKaBHUIL arpapHuii yHiBepeuteTt, Pocis

Jlebenea Jlapuca OnekcaHapiBHA, KaHAMAAT ICUXOJOTIYHMX HAyK, IOLEHT,
Mop0BCbKHI iepkaBHUI yHiBepcuTert, Pocist

Jlunny Tamapa Isanisna, Joktop (inocodepknx Hayk, nouent, Bearopoacskuii
Jiep>KaBHUHN yHiBepcuTeT, Pocis

Jlomotbko [lenuc BikTopoBuu, TOKTOp TeXHIUYHHX Hayk, mpodecop, YkpaiHcbka
JeprkaBHa aKaaeMist 3a1i3HHYHOTO TPaHCHOPTY, YKpaiHa

JIutkina Jlapuca BonoanmupiBHa, 1okTop (GinonoridyHux Hayk, noueHT, Pocilicbka
aKajeMis HapOAHOro TrocHojapcTBa Ta JepkaBHOi ciayx6u mpu IlpesuaeHti
Pociiiceroi ®enepatiii, Pocist

JIsubkina Tanuna BopuciBHa, mokTop (i3MKO-MaTeMaTHYHUX Hayk, mpodecop,
TlepMchkuii nepxaBHUN TeXHIYHUN yHIBepcuTeT, Pocis

Maiinantok  Ipuna  3iHoBiiBHa, JokTOp  (imocodchkMX — HAyK, JIOLEHT,
Hauionaneuuit yHiBepcuteT O6iopecypciB 1 NPHPOJOKOPHCTYBaHHS YKpaiHH,
Ykpaina

Makaposa Ipuna BikTopiBHa, 1OKTOp TeXHiYHMX Hayk, mpodecop, KazaHcbkuit
(TIpuBou3bKwMit) Genepanbuuii yHisepcuret, Pocis

Makcin Biktop IBaHOBHY, HOKTOp XiMiuHHMX Hayk, npodecop, HauioHanbHuit
YHIBepcHUTET GiopecypciB i IPUPOIOKOPUCTYBaHHS YKpainu, Ykpaina

Maiaxos A B, 1okTop ¢i3uko-MaTeMaTH4HUX HaykK, npodecop, Ykpaina
MasbiieBa AHHa BacuiiBHa, JOKTOp COLIOJNOTIYHUX HAYK, JOLEHT, AJNTaHChKHIt
JiepKaBHUHN yHiBepcuTeT, Pocis

Menbhuk Onena OmnekciiBHA, JOKTOp €KOHOMIYHHMX HayK, HOLEHT, KHiBChKHit
HaliOHATBHUIT YHIBEPCHTET TEXHOJIOTIH Ta qu3aitHy, Ykpaina

MinsieBa Jlapuca I'puropiBHa, TOKTOp €KOHOMIYHHX Hayk, mpodecop, biliceknit

npodecop,

npocdecop,

norment, CaHkT-

npodecop,

TexHoJoriuHMit  iHctHTYT (imis) «AnTaiicekuil  Jep)KaBHMEL  TeXHi4HMI
yniBepcurer iMm  II1  TlomsywoBa », 3aBimyBau Kadeapm EKOHOMIKH
minpHeMHNITBA, Pocist

Mimenina Terssna MuxaiiniBHa, JOKTOp TeIarorivyonx Hayk, mpodecop,
KpuBopi3pkuii nepikaBHUiT eAaroriyHuii yHiBepcuTeT, YKpaiHa

Morunescbka I M, kKanauar negarorivaux Hayk, npodecop, Ykpaina

Moiceiikin  Jlronmuna ['ydgaeBHa, goktop OionoriyHHX Hayk, mpodecop,

Konomanpknit nepxaBHuii yHiBepcuTet, Pocist

Mopo3oB Omnekciii  BoxoaumMupoBud, JIOKTOp CillbCBKOTOCIIONAPCHKHX HAyK,
npodecop, XepcoHKa JiepKaBHHIT arpapHuil yHiBepcHTET, YKpaiHa

Mopo3soBa Tersna FOpiiBHa, JOKTOp TeXHIYHUX Hayk, mpodecop, MocKoBChKHit
JieprKaBHUIT yHIBepCHTET npuiaano0yayBaHHs i iHpopmatuky, Pocis
HedenpeBa Onena EpyappiBha, mgoktop 0ionoriyuHux  Hayk,
Boxrorpajcbkuit iepkaBHuH TeXHiYHMHA yHiBEpCHTET, Pocisa
Muxonaesa Ama JIMATpiBHa, IOKTOp MEAAroridHux Hayk, npodecop, IliBHitHO-
Cxinunii penepanbhuii ynisepeurer imeni M K AmmocoBa, Pocist

OpnoB Muxona MuxaiinoBud, JOKTOp HayK 3 AEpKaBHOTO YNpABIiHHS, JOLEHT,
Axanemis BHyTpinrHix Bilickk MBC Ykpainu, kadenpa onepaTHBHOTO MpiMiHEHis

JIOLCHT,

BB, Vkpaina

OrenoBa T'ynbdupa EnyGaeBHa, IOKTOp iCTOpHYHMX HayK, mpodecop,
TTaBnomapckuii repxkaBHuil nefaroriduuii incrutyt, Kazaxcran

TlaBnenko Amaroniii MuxailloBu4, JTOKTOp TEXHIYHHX Hayk, mnpodecop,

TontaBcbkuii HamioHambHMIT TexHiunmii yHiBepcuter iM 1Opis Komgpatioka,
VYkpaina

Tapynaksa Baarn Ewmine, moktop TexHidHHX Hayk, mpodecop, IIpnazoBcekuit
JiepKaBHUI TeXHIYHHUI yHIBepcHTeT, YKpaiHa

Marnka Mukona  BonoaMMHPOBHY, JOKTOP ~ CUILCHKOTOCIOAAPCEKHX — HAYK,
npodecop, Harionansnuii HaykoBuii nentp "ImcturyTt 3emiepodocrBa HAAH",
VYkpaina

IlaxomoBa Omena AHaTONi{BHA, [OKTOp €KOHOMIYHHX HayK, JOLEHT,
MikHapOoAHUI yHIBEPCHTET IPUPOAH, CYCIIUIBCTBA, 1 moaunn "[y6Ha", Pocis
TMauypin T'epman  BacwipoBHY, JOKTOp TeXHIYHMX Hayk, mpodecop,
Hmxeropo/icekuii 1epxxaBHuii TexHiunuil yHiBepcurer iM P € Auexceesa, Pocist

Tlepmun  Bomomumup  ®eopoBuy, JOKTOp TEXHIYHHX HayK, Hpodecop,
TamO0BCBKHUIT AepKkaBHUM TeXHIYHUN yHIBepcutet, Pocis
IliranoB Muxaiiio MukonailoBuy, JOKTOp TEXHIYHHMX HaykK, mpodecop,

Camapcpkuit Jep)kaBHHI aepokocMiuHMil yHiBepcuteT imeHi akagemika C I
Kopounesa, Pocist
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IonsikoB Aunpiit IlaBnoBu4, TOKTOp TEXHIYHHX HayK, mpodecop, BiHHHIBKHIT
HaIIOHANBHUIT TEXHIYHNI yHIBepCcUTET, YKpaiHa

Ionoe Bikrop CepriitoBuy, JOKTOp TeXHIYHUX Hayk, mpodecop, CapaToBChKuit
JlepkaBHUIM TeXHIUHMH yHiBepcuTeT, Pocis

IMonoBa Taicis I'eopriiBua, JokTop ¢inonoriynux Hayk, npodecop, Pociiicbkuit
yHiBepcHuTeT ApyK0Ou HapoiB, Pocis

Pactpurina Amra MukonaiBHa, JOKTOp TIEJarorivyHuX Hayk, Hpodecop,
KipoBorpancekuii aep:xaBHHN [efaroridyHuil yHiBepcuTeT iMeHi Bomoammmpa
Bunnnuenka, [llesuenko, 1, M KponuBHuibkuii, Yxpaina

PebGe3o Makcum boprcoBnd, JOKTOp CLIBCBKOTOCIONAPCHKHX HAyK, Hpodecop,
Pocis

Pe3nikoB  AHIpiii BaJCHTHHOBHY, JOKTOpD CKOHOMIYHHX HayK,
MoOCKOBCBKHIA Iep:KaBHUI TeXHOIOriuHuil yHiBepcuTeT "Crankun", Pocis
Pokouinckiii AHatonmiii MukonaiioBHY, MOKTOp TEXHIYHHX Hayk, mpodecop,
HaujoHanbHnit yHIBEPCHTET BOJHOTO TOCIOAAPCTBA Ta IPHPOAOKOPUCTYBAHHSI,
VYkpaina

Pomamienko Muxaitio IBaHOBHY, TOKTOp TEXHIYHHX HayK, npodecop, IHCTUTYT
BOZHMX TpoGieM i merniopauii HanionanbHoi akageMil arpapHux Hayk YKpaiHH,
VYkpaina

Punos Cepriii [BaHOBHY, KaHAWAAT EKOHOMIUHHMX Hayk, mpodecop, Onecbkuit
HaIiOHAIBHUIT MOPCHKUH yHIBEpCHTET, YKpaina

CasenbeBa Hemni OnekcanapiBHa, JOKTOP €KOHOMIYHHX HayK,
CounHCbKHil iepxkaBHUil yHIBepcuTeT, Pocist

Cadapos Aptyp MaxmynoBud, J0KTOp (BiNONOridHUX HAyK, CTApIIMi BUKJIaad,
Pocis

CeernoB  Bikrop OumnekcanapoBud, moktop ¢inocopebkux Hayk, mpodecop,
IletepOyp3bKuii AeprkaBHUIT yHIBEPCUTET LUISXIB cromydeHHs, Pocis

Cemenuos ['eopriii annd)oponpm TOKTOP TeXHIYHUX HAyK, mpodecop, IBano-
®paHKiBChKUI HAIIOHANBHUN TEXHIYHUI yHIBepcuTeT HadTH i rasy, Ykpaina

JIOLICHT,

npocdecop,

Bepecenb Mukona MukonaitoBud, mokTop OiojoridHux Hayk, mpodecop,
Bounrorpajiceka JiepxaBHa aKaJieMist (1)13wm01 KyJITypH, Pocis

CuzmopoBnuy Mapuna MuxaiiniBHa, MOKTOp MEAAroridyHUX Hayk, mpodecop,
XepcoHChbKHUiT AepKaBHHUN yHIBEpCHTET, YKpaiHa

Cupora Haym MuxaiinoBu4, [OKTOp MOMITONOTIYHMX Hayk, mpodecop,

JeprkaBnuii yHiBEpCHTET a€pPOKOCMIMHOTO NpuiIanobytysans, Pocis

Cmnpros €Bren [BaHOBHY, 10KTOp MEAAroriTHuX Hayk, npodecop, Spocnascokuit
JiepKaBHHUIT TearoriqHuit yHlBepCMTCT iMm K JI Yumncekoro, Pocist

CoxonoBa Hanis I'enHafiiBHa, MOKTOp €KOHOMIYHMX HayK, HOLEHT, DKeBChKuMit
Jiep>kaBHUM TeXHIYHMH yHiBepcuTeT, Pocis

Crapony6ues Bomoaumup Muxaiinosuy, nokTop GiosmoridHux Hayk, mpodecop,
HamionansHnii - yHiBepcuteT 6iopecypciB i NpHpPOTOKOPHCTYBaHHA —YKpaiHH,
Vkpaina

Crerniii Bacwip MukonaifioBud, JOKTOp COI[OJOTiYHMX Hayk, mpodecop,
Iepmcbkuii nepsxaBHUN TexHIYHMHN yHiBepcuTeT, Pocis
Crenenko Banepiit  €dpemoBHY, [OKTOp IOPHAMYHHX  HAyK, [OLEHT,

THuX00KeaHChKHI AepKaBHUI yHIBepcuTeT, Pocis

Croenenr Omexcannp BacminboBud, JokTOp (imocodchkux —Hayk,
Onrechkuil HaI[IOHANIBHUI MOPCBKUI yHIBEpCHUTET, YKpaiHa

Crosriert Bacwinb I'puropoBny, kaHauaar GisonoridyHux Hayk, JOUeHT, OJaechbKuit
HaIliOHANBHUI MOPCHKUH yHiBEepCcHTET, YKpaina

CrpenbiioBa Onena JIMHTpiBHA, TOKTOp €KOHOMIYHMX HayK, HOLEHT, IliBgeHHO-
Pociiicbkuit nepxaBuuii Texuignuii ynisepcuret (HIII), Pocis

Cyxenko IOpiit I'puropoBu, JIOKTOp TeXHIYHHX Hayk, npodecop, Hamionansnuit
yHiBepcuTeT 6iopecypci i IpHpOIOKOpHCTYBaHHS YKpaiHn, YKpaiHa

CyxoBa Mapis I'eHHaxiiBHa, n0KTOp TeorpadidHmx Hayk, JoueHT, IipHHYO-
Anralicbkuii ep>kaBHUI yHiBepcuTeT, Pocis

JIOLICHT,

Tapapiko IOpiit OnekcanapoBHY, [JOKTOp CiIbCBKOTOCIOAAPCHKUX — HAYK,
npocdecop, Ykpaina
Tapacenko Jlapuca BikTopiBHA, JIOKTOp COLIOJOTiYHHX Hayk, mpodecop,

ITiBnennuii Gpenepanbhnii yHisepcurer, Pocis

TecriB Bopuc BikropoBnu, JokTop GionoriyHux Hayk, npodecop, ToGombcbka
KoMIuIekcHa HaykoBa ctanuis YpO PAH, r To6onbcka, Pocis

TokapeBa Hartanist ['eHHaniiBHa, KaHANIAT MEJUYHUX HAyK, HOLEHT, MeaudHuit
inctutytr ®I'BOY BO "MJ1Y im H IT Orapsosa, Pocis

TonGaroB  Anapiii Bonoaummposuu, KaHAMAAT TEXHIYHHUX HAyK,
CyMCBKHI HalliOHAJIBHUI arpapHuii yHiBepcutet, Ykpaina

TonkoB €BreH €BreHOBHY, JOKTOP IOPHAMYHHX Hayk, npodecop, HOpummdanuit
iHcTuTyT HamionaneHoro —JocnigHunbkoro  yHiBepcuteTy — «binroponchkuit
JiepkaBHUH yHiBepcHTeT», Pocis

Tpury6 Iletpo MuknTOBHY, JOKTOP ICTOPUYHKX HAYK, npodecop, YkpaiHna
Tynrymo6aesa 3ina baiibarycosna, mokrop Oionoriunux Hayk, Kasaxcokuit
HanionansHnii ITenaroriuanii YuisepcureT imeni Abas, Kasaxcran

JIOLICHT,

VYerenko  Cepriii  AHaToNilOBHY,  JOKTOp — TEXHIYHMX  HAyK, JIOICHT,
MukonaiBcekuid  gepxkaBHui  yHiBepcuter  iM B O CYXOMJIMHCBKOI'O,
VYkpaina

®areea Hanis MuxaiiniBaa, gokrop Giomoriunux Hayk, npodecop, TroMeHCbKUiT
JiepxkaBHHiT yHiBepcuTeT, Pocist

@arnxoa AueBrHHa JICOHTIIBHA, JOKTOp IMEJAroriyHMX Hayk,
Bamkupeska nepxxaBauii YHiBepeurer (Crepnuramakckuit ¢imis), Pocist
Oenopumre  JIMUTpo  JIMHTPOBHY, JOKTOpP TEOIOrO-MiHEPANOTiYHHX HAyK,
npodecop, IBaHO-DpaHKIBChKUII HALIOHATHHUN TEXHIUHMH yHiBepcuTeT HadTH i
ra3y, YkpaiHa

®eporosa T'ammna  OnekcanapiBHa, JOKTOp MEArorivyHuX Hayk, mnpogecop,
Hosroposcekuii iepskaBHuii yHiBepeuteT, Pocis

JIOLICHT,

Densnina  Jlonvuiaa  MukonaiBHa, JOKTOp MEIMYHMX HaykK, Hpodecop,
Jlanexocxinuuit penepansuuii yHiBepeutet, Pocis
Xabibymnin Pudar I'aGmynxakoBud, TOKTOp TEXHIYHMX Hayk, mpodecop,

Kazancekuii (IIpuBon3bkuit) dhenepansuuit yHiBepeutert, Pocis

Xoaal«ma Hina ITaBniBHa, JOKTOp IeAaroriyHUX HaykK, AOLEHT, MOCKOBCBHKHI
MichKnii eiaroriunmii ynisepenrer, Pocist

Xpeb6ina Caitnana BOJIOZ[I/[MI/[plBHa JIOKTOP. NCHXOJIOT{YHNX Hayk, Impodecop,
IT'sTuropcbkuii nepxaBHuii NiHrBicTHUHMI yHiBepcuTeT, Pocis

YepBonnii IBan denopoBuy, IOKTOp TEXHIYHMX HaykK, mpodecop, 3amopizbka
JlepkaBHa iHJKeHepHa aKajieMis, YkpaiHa

YurupuHcbka Haranist B'sdecnaBiBHa, JOKTOp IeiaroridyHux Hayk, mpogecop,
Bounrorpajcekuii iepxaBHui TexHiuHM yHiBepcnTer, Pocis

Yypekona Tersna MuxaiiniBHa, JJOKTOp nejaroriunux Hayk, npogecop, Pocis
Iaiiko-11laiikoBekiit  Onexcanap I'eHHamiiioBMY, [JOKTOp TEXHIYHHUX HAyK,
npodecop, YepHiBeubkuil HaioHanbHui yHiBepcuteT iM KO deppkoBuua,
VYkpaina

[lanoBasnoB Banentun BaiepiiioBud, JokTop (hapMaleBTHYHHX Hayk, mpodecop,
XapkiBchka MeIMYHA aKaJeMisl iCJISMIUIOMHOI OCBITH, YKpaiHa
lanosanos  Banepiit  Bomogumuposny, J10KTOp — (apManeBTHIHUX
npodecop, XapkiBcbka obnacHa AepkaBHa aaMiHicTpanis, YKpaiHa

HayK,

[lanoBanoBa Bikropis OnekciiBHa, K0KTOp (apMaleBTHYHHX HaykK, mpodecop,
XapkiBchKa MeANYHA aKaJeMis MCISANIIIOMHOT OCBiTH, YKpaiHa

Hlaparn Bacuns AmnzapiiioBu4, IOKTOp XIMIYHMX HayK, HOLEHT, bBenbCbkuii
neprkaBHMit yHiBepeuTet "Auniky Pycco", Monzosa

IlleBuenko Jlapuca BacwiiBHa, JOKTOp BeTEpPHHAPHHMX HayK, Tpodecop,
Hauionanbhnii  yHiBepcuteT 6iopecypciB i mpHpoIoKOpHCTyBaHHS —YKpaiHH,
Vkpaina

Ileniteko Banepiit  IOpiiioBu4, [OKTOp OpHAMYHHX HayK, mpodecop,
HauionaneHuii ropuananuii yHiBepcuTeTy iMeHi Sipocnasa Mynaporo, Ykpaina
1In6ae Onexcanap ['puropoBud, TOKTOp TEXHIYHUX Hayk, npodecop, Onecpkuit
HalliOHAIBHAH MOPCHKHIT yHiBepcnTeT, YKpaina

[mka Poman BornanoBwd, TOKTOp IOPHIHYHKX HAyK, Ipodecop, Hamionansanii
aBialiitHuii yHiBepcutet, Ykpaina

Llep6anb Irop BacunboBud, TOKTOp TEXHIYHUX HAyK, JOLEHT, Pocis

Enesosiu M [lanibop, OOKTOp ICTOPHYHHMX HayK, MOLEHT, [IpumTuHCKHit
yuiBepcuter K Mitposina, Cep0ist

SIposenko Bacwuine BacmiiboBHY, TOKTOp IOPUINYHKX HayK, mpodecop, Mopceknii
nepkaBHHUI yHiBepeuTet iMeHi aamipana I' I Hesenbebkoro, Pocist

Suenko Omekcannap Bomomumuposny, npodecop, THcTuTyT MOperocnonapcersa i
MiANpUEMHHUITBA, YKpaina

€BcrponoB Bomogumup MuxailoBuy, JOKTOp MEIMYHHX HayK, mpodecop,
Pociiicbka MuTHA akazgeMis, Pocis

KononoBa Oiekcanapa €BreHiBHa, KaHAHIAT CKOHOMIYHMX HayK, JOLCHT,
TIpuaHinpoBChbKa AepikaBHA aKkajeMis OyIiBHULTBA i apXiTeKTypH, YKpaiHa
Turosa CaiTiana BikropiBHa, kaHquaaT reorpadiyHux HayK, TOLEHT, KHUiBChKHit
HauioHanbHUI yHiBepcuTeT iMeHi Tapaca llleBuenka, Ykpaina

Tarapuyk Tersna BacuniBHa, kaHaupaT TexHiuHnx Hayk, HY "3amopizbka
nonitexHika", Ykpaina

Yynaxina Ceirnana BacuiiBHa, KaHMAAT ~TENArorivHMX —HayK, JOLCHT,
TpukapnaTchkuii HalioHaNbHKIT yHiBepcuTeT iMeHi Bacmia Credannka, Ykpaina

Boiiko Pycman BacwiboBHY, KaHIMIAT CKOHOMIYHMX  HAayK, JIOICHT,
XMeNnbHULbKUI HALIOHATBHUH yHIBEpCHTET, YKpaiHa
BopomaeBa Tersana CepriiBHa, KaHIUZAT TCHXOJOTIYHMX HAYK, JOLEHT,

KuiBcbkuit HanioHanbHuil yHiBepcuteT imeHi Tapaca IlleBuenka, Yxpaina
3axapenko Harans CepriiBHa, KaHIMZAT CKOHOMIYHHX HayK, IIpHa3soBCHKHi
JiepKaBHUI TeXHIYHHUHN yHIBepcHuTeT, YKpaiHa

Kipkin Onexcannp ITaBnoBud, KaHIMAAT TEXHIYHUX HAYK, TOLEHT, [Ipua3oBChKHil
JiepKaBHUIT TeXHIUHMIT yHiBepcHuTeT, YKpaiHa

Kusniscbkuit  Onexcanap MoiiceiioBiy, KaHIuAaT XIMIYHHX HayK, JOLEHT,
XepcoHChKUIA IepiKkaBHU arpapHuil yHiBepcuTeT, YKpaiHa

TxapkaxoBa Ipuna I'puropiBHa, KaHIMJAT EKOHOMIYHMX HayK, JIOLCHT,
AnireiicbKuil 1epykaBHUI yHiBepcuTeT, Pocis

BitpoBuii  Anzpiii  OpecroBuy, KaHIWAAT  TEXHIYHUX  HAYK, JIOLCHT,

TepHOIINBCHKUI HALIOHAIBHUI €KOHOMIYHUI YHIBEpCHUTET, YKpaiHa
XopnakoBcbka Onbra BacuimiBHa, TOKTOp €KOHOMIUHUX HAyK, CTApLIMH HayKOBHIt
cniBpoOiTHuK, HamionanbHuil HaykoBuit neHtp "[HCTUTYT arpapHOi eKOHOMIKH",
Vkpaina

[IatkoBcbkuit AHapiit [TeTpoBHY, TOKTOP CiIbCHKOrOCIIOAAPCHKUX HAYK, IHCTUTYT
BOJIHHX IIpo6uieM i Memiopanii HanionansHoi akajaeMmii arpapHux Hayk YKpaiHw,
VYkpaina

Karepunayk Isan CTenanoBmd, I0KTOp TEXHIYHHX HayK, npogecop, Hamionanbua
aKajieMisi  IepyKaBHOT HPI/IKOPZ[OHHOI cnyx6u  VYkpainn imeni borgana
XMeNbHUIIBKOT0, YKpaiHa

Tonuapenko Irop BonoguMHpOBHY, JOKTOp CilbCHKOrOCHONAPCHKHX —HAYK,
npodecop, Hamionansunii yHiBepcuteT OiopecypciB i NPHPOIOKOPHCTYBAHHS
VYkpainn, Ykpaina

Topuocraii OpucnaBa bornaniBHa, KaHIUAAT —TEXHIYHMX HAyK,
JIbBiBCHKHI lepKaBHUIT yHIBEPCUTET OE3MEKH JKUTTEISIIBHOCTI, YKpaiHa
CranicnaBuyk Oxcana BonoanmmupiBHa, KaHAMIAT TEXHIYHMX HAyK, JOLEHT,
JIbBIBCBKHIT JIepKaBHUI yHIBEpCHTET GE3IIeKH KUTTETIsSITBHOCTI, YKpaiHa
Mipyc Onekcanap-3eHoBiii  JIbBOBHMY, KaHIMAAT XiMIYHUX HayK,
JIbBIBCHKMI IeprKaBHUIT yHIBEpPCUTET O3MEKH JKUTTEISIBHOCTI, YKpaiHa
Haminens-HaymoBa Andica IOpiiBHa, ROKTOp IOPHIMYHHX HayK,
KuiBcekuii yHiBepeutet iMeni bopuca I'pinuenka, Ykpaina

Kucenvos _1Opiit OuiekcanapoBud, JI0KTOp reorpadiyHuX Hayk,
YMaHChKnil HalliOHATBHUH yHIBEPCHTET caliBHUITBa, YKpaina
Cwmyruak 3inaina BacumiBHa, JTOKTOp €KOHOMIYHMX HayK, JOLEHT, JIboTHa
aKaJeMist Hal[iOHaJIbHOTO aBiallifHOTO yHIBepcHUTeTY, YKpaiHa
IlonenoBa T'anmua TuxoHiBHa, mokTop (imojoriyHMx Hayk,
PocToBcpkuii-Ha-J/l0Hy AepkaBHHUM eKOHOMIYHUN yHiBepcuTeT, Pocis
Makeepa Bipa CrenaniBHa, JOKTOp MHeJaroriyHux Hayk, mpodecop, Pociiichkmit
JIepKaBHUH yHiBepcHTET (Qi3ndHOI KyJIbTYpH, CIIOPTY, MOJIOJI Ta Typu3Mmy, Pocist
Bynuyk Oxcana bopuciBHa, JOKTOp IOPHIMYHHX HayK, JONEHT, UepHiBelbKHit
HalioHanbHU yHiBepcuTeT iMeHi FOpis denproBuya, Ykpaina

T'nagyx €sren BomoammupoBudy, HOKTOp ¢(apmaleBTHYHHX Hayk, mpodecop,
HauionaneHuit papmaneBTHYHUI yHIBEpCUTET, YKpaiHa

Bbenepa BanentnHa €¢pemiBHa, JIOKTOp IIEJaroriyonMx Hayk, mpodecop,
Kpemenerpka obnacHa ryMmaHiTapHoO-Tiejaroriusa axajgemis imeni Tapaca
IlleByenka, Yxpaina

Jlemesinenko Haranis MukonaiBHa, JOKTOp IMEAAroridyHUX Hayk, mpodecop,
HauionaneHuuit negaroriunuii yHisepeutet im JIparomanosa, Ykpaina
Makaperko AHapiii BikTopoBuM4, KaHIMIAT MNEIAroriyHUX Hayk,
JlonGaceKuii iepxaBHUI nejaroriunmii yHiBepcnter, Ykpaina
Xapkositok-banakina Hatans BanepiiBHa, kaHaugaT GioJNOriYHUX HayK, JOLCHT,
JY "Tacturyt reponronorii HAMH Vkpainn", Vkpaina

Yymenko Banentunna MuxonaiBHa, kaHauaaT (papMaleBTHYHHX HAyK, JOLCHT,
Hauionansuuit ®apmanestnunuii yHiBepcurer, YKpaina

Maiinina Hina JIbBiBHaA, nokTop (inmocodebkux Hayk, moueHT, JlamekocximHuit
(enepanbhuil yHiBepcutet, Pocist

Bpyxancekuii Pycian eOKTHCTOBHY, JTOKTOp EKOHOMIYHHMX Hayk, mpodecop,
3axinHOyKpalHCBKMI HaLliOHAJIBHUI yHiBEpCHUTET, YKpaiHa

3actaBeupka Jlecs bormaniBma, pokTop reorpadiuHMx Hayk, mpodecop,
TepHominbcbkuii HaliOHANbHUH mHeparoriynuii yHiBepcuter imM B I'HaTioka,
VYkpaina

KanaGebka Bipa CrenaHiBHa, KaHJMAAT MEIaroriyHuX HayK, JOLEHT, YMaHCHKHI
JiepKaBHUI nearoriynuii yniBepeurer iMeHi ITaBna Tuuanny, Ykpaina

Kyrimes Cranicnap MukonaioBud, JIOKTOp —(i3MKO-MaTeMaTHYHHX —HAyK,
npocdecop, BI'TY, Pocis

Ilikac Onpra bBornaniBHa, HOKTOp MeauuHMX Hayk, npodecop, HauionanbHuit
MenuyHui yHiBepeutet iMmeni O O Boromonbiyt, Ykpaina

JIOLIEHT,
JIOLIEHT,
JIOLIEHT,

npodecop,

npocdecop,

JIOLICHT,
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MexayHapoaHeli Hay4yHbIH nepuoanueckuid sxypHan "SWorldJournal" nomyuwn Oonblioe mNpu3HAHUE Cpean
OTEYECTBEHHBIX M 3apyOeXHBIX MHTeJuleKTyasoB. CeroaHsi B jKypHaie MMyOJIMKyloTcst aBTOphl M3 Poccum, Ykpaunsl,
Monnossl, Ka3axcrana, benapycu, Uexuu, bonrapuu, JIutssl [lonsmu u gpyrux rocy1apcTs.

o

Yuapexnen B 2018 roxy. [lepnoagimaHOCTh BEIXO/IA: IBA Pa3a B TOA.

OCHOBHBIMH LIEJISIMU JKYpHAJIa SIBIISTIOTCSI:

e cozelicTBre OOMEHY 3HAHHSIMHU B HAYIHOM COOOIIIECTBE;

® [IOMOIIb MOJIOJBIM YYEHBIM B HH()OPMHUPOBAHUH HAYYHOU OOIIECTBEHHOCTH 00 MX HAYYHBIX JOCTHKCHUSX;

® CO3/IaHKE OCHOBBI JUISl HHHOBAIMI U HOBBIX HayYHBIX IIOAXOJOB, a TAK)KE OTKPBITHI B HEU3BECTHBIX 00JIACTSX;

e cozeiicTBHE 00bEANHEHHIO MPO(YECCHOHANBHBIX HAyYHBIX CHII M (JOPMHUPOBAHHE HOBOTO MOKOJIEHHS YICHBIX-

CIICTIMAIMCTOB B Pa3HHIX cepax.

KypHau ueneHanpaBiIeHHO 3HAKOMUT YHUTATEJIsl C OPUTHHAIBHBIMU HUCCIIEIOBAHUSIMHU aBTOPOB B Pa3JIMUHBIX 00JIaCTIX
HayKH, Jy4IIAMH 00pa3liaMy Hay4qHO My OIUIUCTHKY.
IMy6nukanuy xypHajga TpelHa3HAYeHBl JUIl IMUPOKOI YHMTATENbCKOW ayIUTOPUM — BCEX TeX, KTO JIOOUT HayKy.
Marepuanbsl, HyOJMKyeMble B IKypHajle, OTpPaKalOT aKTyalbHble NPOONEMBI W 3aTparuBarOT HMHTEpPEChl Bcel
0O0ILECTBEHHOCTH.
Kaxnas ctaTes )KypHala BKIIIOYaeT 0000MAOIIyI0 HH(POPMAITHIO Ha aHTIMHCKOM SI3BIKE.

Kypnan 3apeructpuposad B INDEXCOPERNICUS.

[1po XxypHan
MixnaposHuii HaykoBuil nepionnunuid xypHan "SWorldJournal” otpumaB Benmke BH3HAHHSI cepell BITUM3HSHUX 1
3apyOiKHUX iHTenekTyaniB. Choroani B >KypHail myOunikyroTbest aBropu 3 Pocii, Ykpainu, Monnosu, Kazaxcrany,
binopyeci, Yexii, boxarapii, JInteu, [Tonbii Ta iHIIMX Aepkas.
Hara 3acuHyBanns B 2018 pori. IlepioamuHicTs BUXO0AY: 1Ba pa3u HA PiK

OCHOBHMMHU LUISIMH XKypHAITY €:
e CIpUSIHHS OOMiHY 3HaHHSIMHU B HAYKOBOMY CITIBTOBapHCTBI;
® JI0NIOMOra MOJIOJIUM BYEHHM B iH()OPMYBaHHI HAYKOBOI TPOMaJICBKOCTI MPO 1X HAYKOBI JOCSTHEHHS;
® CTBOPEHHS OCHOBH JIJIsl IHHOBAIIIM 1 HOBHX HAYKOBHX ITiIXOJIiB, & TAKOXK BITKPUTTIB B HEBITOMHUX 00JIACTSIX;
e cripusAHHSA 00'€THAHHIO (PaXOBUX HAYKOBHX CHII i (HOpMyBaHHS HOBOTO MOKOJIHHS BYCHUX-(DaXiBIiB B PI3HUX
chepax.
KypHnan minecnpsiMoBaHO 3HAHOMHUTBH YHWTaua 3 OPUTIHAIBHUMH JOCIIDKEHHSIMH aBTOPIB B PI3HUX OOJIACTSX HAYyKH,
KpaluMH 3pa3KkaMy HayKOBOi IyOJIIIUCTHKY.
IyOGumikanii s)xypHay nmpu3HaYeHi Uil IIUPOKOT YMTAIbKOT ayUTopii - yCiX THX, XTO JIOOMTH HayKy. Marepianu, 1o
MyOJIIKYIOThCS B J)KYPHaIi, BIIOOPaKaOTh aKTyalbHI IPOOJIEMH 1 3a4iNaloTh IHTEPECH BCi€T IPOMaICHKOCTI.

KoxHa cTaTTs )KypHaly BKIIIOUA€E y3arajabHIOITY 1H(OPMAIiI0 aHTTIHCHKOI0 MOBOIO.
Kypnan 3apeectpoBanuii B INDEXCOPERNICUS.

About the journal

The International Scientific Periodical Journal "SWorldJournal" has gained considerable recognition among domestic
and foreign researchers and scholars. Today, the journal publishes authors from Russia, Ukraine, Moldova, Kazakhstan,
Belarus, Czech Republic, Bulgaria, Lithuania, Poland and other countries.

Journal Established in 2018. Periodicity of publication: twice a year

The journal activity is driven by the following objectives:

e Broadcasting young researchers and scholars outcomes to wide scientific audience

e Fostering knowledge exchange in scientific community

e Promotion of the unification in scientific approach

e Creation of basis for innovation and new scientific approaches as well as discoveries in unknown domains
The journal purposefully acquaints the reader with the original research of authors in various fields of science, the best
examples of scientific journalism.
Publications of the journal are intended for a wide readership - all those who love science. The materials published in
the journal reflect current problems and affect the interests of the entire public.

Each article in the journal includes general information in English.
The journal is registered in the INDEXCOPERNICUS.
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T peboBaHA K CTaTbAM

CraTtbu JIOJDKHBI COOTBETCTBOBATH TEMAaTHYECKOMY INPOQMIIO JKypHana, OTBEYaTh MEXKIyHApOAHBIM CTAaHIAPTaM HAay4YHBIX
nyOnukanuit u 6bITh OGOPMIICHHBIMH B COOTBETCTBHY C YCTAHOBJICHHBIMU mpaBuiamu. OHH TakXke JIOJDKHBI PEICTABISTh COO0M
U3JI0)KEHUE PEe3YJIbTaTOB OPUTHMHAIBHOTO aBTOPCKOTO HAYYHOTO MCCIENOBAHUS, ObITh BIMCAHHBIMM B KOHTEKCT OTCYECTBEHHBIX M
3apyOeXHBIX HCCIEJOBaHHUII MO 3TOM TeMaTHKe, OTpaXKaTb YMEHHE aBTOpa CBOOOJHO OPHEHTHPOBATHCS B CYLICCTBYIOLIEM
OubarorpaUIecKOM KOHTEKCTE II0 3aTparMBacMbIM IpoOJIeMaM ¥ aleKBaTHO IPUMEHSITh OOLICHIPUHATYIO METOAOJIOTUI0
[IOCTAHOBKH M PCLICHUS HAYYHBIX 3a71a4.

Bce TekCThl TOJDKHBI OBITh HANHCAHBI JINTEPATYPHBIM S3BIKOM, OTPEAAKTUPOBAHBI M COOTBETCTBOBATH HAYYHOMY CTHIIIO PEYH.
HexoppekTHOCTh 1MOA00OpPa M HEJAOCTOBEPHOCTH HPHBOAUMBIX aBTOpaMH (DaKTOB, ILMTAT, CTATUCTHYCCKHX W COLHOJOTHYCCKHUX
JIAHHBIX, UIMEH COOCTBEHHBIX, Teorpauueckux Ha3BaHWH M NMPOYMX CBEJCHHH MOXET CTaTh NMPUYHHOI OTKIOHEHHMS MPUCIAHHOTO
Marepuaia (B TOM YHCJIC — Ha 3Talle PErUCTPaLUm).

Bce TabnMipl M PUCYHKH B CTaTbhe JOJDKHBI OBITH NMPOHYMEPOBAaHBI, MMETh 3arojOBKM M CCBUIKM B Tekcre. Ecnu naHHbIE
3aMMCTBOBAHbI M3 APYroro HCTOYHHKA, Ha HErO JOJDKHA ObITh AaHa GHOInorpaduyeckas CCbUIKa B BUJC IPUMEYaHHUSL.

HasBanue cratbu, ®UO aBTOpOB, yueOHBIC 3aBe/icHHs (KPOME OCHOBHOTO sI3bIKa TEKCTa) JOJDKHBI OBITH INPENCTAaBICHBI U Ha
AHIJIMHCKOM SI3BIKE.

CraThH JIOJDKHBI COPOBOXKIATHCS aHHOTALMEH M KITIOYEBBIMH CIIOBAMH Ha SI3bIKE OCHOBHOT'O TEKCTa M 00s3aTeNbHO Ha aHTITHHCKOM
s3bIKe. AHHOTAIMSA JJOJDKHA OBITH BBIIIOJHEHA B JOPME KPATKOTO TEKCTA, KOTOPBIH PacKpPBIBACT LIeJIb U 33/1a4i pabOTEI, €€ CTPYKTYpY
U OCHOBHBIC TTOJy4YCHHBIC BBIBOJbL. AHHOTALMs MPEICTABIsAET COOON CaMOCTOSTENbHbINH aHATUTHYECKUH TEKCT U JOJDKHA aBaTh
aJIeKBaTHOE ITIPE/ICTaBICHHUE O MPOBEJIEHHOM HCCIEN0BAaHUM 0e3 HEOOXOAMMOCTH OOpallleHUs K CTaThe. AHHOTALUS Ha aHIJIMHCKOM
(Abstract) no/mKHa ObITH HAaIMCaHA TPAMOTHBIM aKaJIEMUYECKUM SI3bIKOM.

Ipusercryercs Hamuune YK, BBK, a taroke (s crareit no Dxonomuke) ko1 JEL (https://www.acaweb.org/jel/guide/jel.php)
IpunaTHe MaTepHana K paCCMOTPEHHUIO HE SABISETCS TapaHTHEeH ero myOiaMKaluu. 3aperncTpHpOBaHHbIE CTaTbH PACCMATPHUBAIOTCS
penakuueil ¥ mpud (GOPMAIBHOM M COJAEPIKATEIFHOM COOTBETCTBHM TPEOOBAaHMSIM ‘KypHAlla HANpaBISIOTCS HAa OSKCIEPTHOE
pelLeH3npOBaHKe, B TOM YHKCIIe Yepe3 OTKPhITOE 00CyKICHHE ¢ TTOMOIIbI0 BeO-pecypca www.sworld.education.

B xypHaie MOTYT OBbITh pa3MelIeHbI TOJIBKO paHee HEOIyOIMKOBaHHbBIE MaTEPHAIbL.

Bumorn po craten

CTarTi MOBHHHI BiJIIOBIIaTH TEeMaTHYHOMY NPOQLIIO KypHAIy, BIIMOBIIATH MDKXHAPOJHUM CTaHAAPTaM HAayKOBUX ITyOJiKamid i
OyTH O(GOPMJICHUMM BIAMOBIAHO 10 BCTAHOBJICHUX INpaBWJ. BOHM TakoX MOBHHHI NPEICTABIATH COOOI0 BHKIAL pPE3yJbTATiB
OPHUTIHAIILHOTO aBTOPCHKOTO HAYKOBOTO JOCIIKCHHS, OyTH BIMCAHMMHU B KOHTEKCT BITUM3HIHUX 1 3apYOIKHUX JTOCHIKEHb 3 IIi€l
TEeMaTHKH, B110OpakaTH BMIHHS aBTOpa BUILHO OPIEHTYBATUCS B icHYtouoMy 0ibmiorpadiyHOMY KOHTEKCTI IO HiAHATHM Ipoliemam
1 aJIeKBaTHO 3aCTOCOBYBATH 3araJIbHONPUHHATY METOMOJIOTIIO IIOCTAHOBKY 1 BUPIMICHHS HAYKOBHUX 3aB/IaHb.

Bci TekcTr mOBUHHI OyTH HamMCaHi JiTepaTypHOI0 MOBOIO, BiIpearoBaHi i BiZIMOBI11aTH HAYKOBOMY CTHIIIO MOBJICHHS.
HexopekTHicTh miI00py 1 HEJOCTOBIPHICTh HABEJCHUX aBTOpaMH (akTiB, IUTAT, CTATUCTUYHUX Ta COLIOJOTIYHUX JaHUX, BIACHUX
iMeH, Teorpad)iYHUX HA3B Ta IHIIMX BIIOMOCTEH MOXE CTaTH MPUYHHOK BIIXWICHHS HAIiCIaHOTO MaTepiainy (B TOMY YHCHII - Ha
erari peecrpartii).

Bci Tabnumi 1 pUCyHKHM B CTaTTi MOBHHHI OyTH IPOHYMEPOBAaHI, MaTH 3aroJIOBKH i MOCWIIAHHS B TEKCTi. SIKINO JaHI 3amo3udeHi 3
IHIIIOTO JKepelia, Ha HbOTo MOBUHHI OyTH 610iorpadivuHi TOCUIaHHS Yy BUTVISAL IPUMITKH.

Hassa crarri, [11b aBTOpiB, HaBYABHI 3aKiTa/¥ (KPiM OCHOBHOI MOBH TEKCTY) MOBUHHI OYyTH MpPEICTABIICHI 1 HA aHTIIHCHKIH MOBI.
CraTTi NOBHHHI CyNPOBOKYBATHCS aHOTAIIEI0 Ta KIIOYOBHMH CIOBAMH HAa MOBI OCHOBHOT'O TEKCTY i OOOB'SI3KOBO aHTJIIHCHKOIO
MOBOIO. AHOTAIlisl TOBUHHA OyTH BUKOHAHA Y (popMi KOPOTKOTO TEKCTY, AKUH PO3KPHBAE METY 1 3aBAaHHS POOOTH, 11 CTPyKTYypy Ta
OCHOBHI OTpPHMaHI BHCHOBKH. AHOTAIlisl TPEJICTABIsI€ COOOK CAMOCTIMHHMN aHATITUYHUA TEKCT 1 IMOBHHHA [aBaTH aJcKBaTHE
YSIBIICHHS. TIPO MIPOBECHE JOCIIKEHHS 0e3 HeoOXiIHOCTI 3BepHEHHs 1O CTaTTi. AHOTawis aHriiiicekoro (Abstract) moBuHHA OyTH
HaIMcaHa TPaMOTHOIO aKaJeMiTHOIO MOBOIO.

3aoxouyetbes HasiBHICTE Y JIK, BBK, a Takox (a1 crareit mo Exonomini) xox JEL (https://www.aeaweb.org/jel/guide/jel.php)
VYXBalleHHsI MaTepialmy 10 pO3IiLIIy He € rapaHTielo Horo ImyOmikarii. 3apeecTpoBaHi CTaTTi PO3IIINAIOTHCS PENAKIIEI0 1 MpU
(dbopManbHOMY 1 3MICTOBHOMY BiJIOBIHO 0 BHMOT XyPHAIy HANpaBISIOTHCS HA €KCIEPTHE peleH3YBaHHA, B TOMY YHCII 4yepe3
BiJIKpUTE 0OrOBOPEHHS 3a JJOMOMOT0k0 BeO-pecypcy www.sworld.education.

Y sxypHai MOKyTb OyTH pO3MillleH] TUTBKH paHille HeomyOIiKoBaHI MaTepiay.

R equirements for articles

Articles should correspond to the thematic profile of the journal, meet international standards of scientific publications and be
formalized in accordance with established rules. They should also be a presentation of the results of the original author's scientific
research, be inscribed in the context of domestic and foreign research on this topic, reflect the author's ability to freely navigate in the
existing bibliographic context on the problems involved and adequately apply the generally accepted methodology of setting and
solving scientific problems.

All texts should be written in literary language, edited and conform to the scientific style of speech. Incorrect selection and
unreliability of the facts, quotations, statistical and sociological data, names of own, geographical names and other information cited
by the authors can cause the rejection of the submitted material (including at the registration stage).

All tables and figures in the article should be numbered, have headings and links in the text. If the data is borrowed from another
source, a bibliographic reference should be given to it in the form of a note.

The title of the article, the full names of authors, educational institutions (except the main text language) should be presented in
English.

Articles should be accompanied by an annotation and key words in the language of the main text and must be in English. The abstract
should be made in the form of a short text that reveals the purpose and objectives of the work, its structure and main findings. The
abstract is an independent analytical text and should give an adequate idea of the research conducted without the need to refer to the
article. Abstract in English (Abstract) should be written in a competent academic language.

The presence of UDC, BBK

Acceptance of the material for consideration is not a guarantee of its publication. Registered articles are reviewed by the editorial
staff and, when formally and in substance, the requirements of the journal are sent to peer review, including through an open
discussion using the web resource www.sworld.education

Only previously unpublished materials can be posted in the journal.
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NonoxeHune 06 aTuke n 6n|/||<au,vw| HaY4YHbIX laHHbIX N €€ HapyLll eHNAX

PeﬂaKIlI/IH JKypHaja OCO3HA€T TOT q)aKT, 4YTO B aKaJICMHYCCKOM COOGIIIeCTBe JAOCTATOYHO INHUPOKO PACIIPOCTPAHCHBI
ClIydyan HapyHWCHUSA STUKHU Hy6J'H/IKaIII/II/I Hay4HBIX HCCJIe,HOBaHPIﬁ. B kxauectBe Hambojiee 3aMETHBIX H BOIIUIOIIUX
MOXHO BBIACIIUTH IJIarvaT, HAIpaBJICHUC B XKXYypHaJ paHEC Ol'[y6J'II/IKOBaHHI)IX MaTepuajlIoB, HC3AaKOHHOC MPHUCBOCHUC
PE3YIbTATOB YYXKHUX HAYUYHBIX HCCHGHOBaHHﬁ, a TaK¥Xe (baJ'H)CI/I(I)I/IKaIII/IIO JaHHBIX. MBI BBICTYIIa€M MPOTUB HOIIOGHLIX
MMpaKTUK.

TS

Penaknus yOexaeHa B TOM, YTO HAapyIICHUs aBTOPCKUX IPaB M MOPAIBHBIX HOPM HE TOJBKO HENPHEMIIEMBI C
STUYECKOW TOYKHM 3PEHMs, HO M CIIyXKaT NPerpajoi Ha IyTH pa3BUTHUS Hay4yHOTro 3HaHuWs. [loToMy MBI mosiaraem, 4rto
00pb0a ¢ ITUMH SBICHUSAMH JOJDKHA CTaTh LEJNBI0 U PE3yJIbTaTOM COBMECTHBIX YCHIHMH HAIlUX aBTOPOB, PEIAKTOPOB,
pELIEH3CHTOB, YHTaTeJled M BCEro akaIeMHYecKoro cooOmectBa. Mbl Npu3bIBaeM BCEX 3aMHTEPECOBAHHBIX JIHIL
COTpYIHHMYATh U Y4acTBOBaTh B 0OMeHe nHpopMmauueil B nensx 00pbObl ¢ HApyLIEHHEM THKH ITyOJIMKalMH Hay4YHBIX
UCCIIEJOBAaHUH.

Co cBoeit CTOPOHBI peIakIysl FOTOBA MPHIIOKUTH BCE YCUIIUS K BBISIBICHHIO U TIPECEYEHUIO MOJIOOHBIX HENIPUEMIIEMBIX
NpakTHK. MBI o0elaeM NMpUHUMaTh COOTBETCTBYIOIINE MEPHI, a TakKe o0paiiaTh MpUCTAILHOE BHUMAaHUE Ha JIIO0YIO
NPEJI0CTaBICHHYI0O HaM MH(OPMaIHIO, KOTOpas OyAeT CBHUIETENbCTBOBATh O HEATHYHOM ITOBEACHUH TOTO I MHOTO
aBTOpa.

OOGHapy’xeHHEe HapyIIECHUH 3TUKH BIIEUYET 3a c000if 0TKa3 B myOumkanuu. Eciu OyaeT BBISBICHO, YTO CTAThsI COJEPKUT
OTKPOBCHHYIO KIJIEBETY, HApyIIaeT 3aKOHOJATENBCTBO WM HOPMBI aBTOPCKOTO TpaBa, TO PEIAKIUS CUYUTAET ceOs
00s13aHHON y#aiIuTh ee ¢ BeO-pecypca M u3 0a3 nurupoBaHus. [lonoOHbIE KpaiiHHE Mepbl MOTYT OBITh NPHMEHEHBI
UCKJIIOYUTEIIHHO IIPU COOIIOIEHUH MAaKCUMAJIbHON OTKPBITOCTH M IyOJMYHOCTH.

MonoxeHHA NPo eTuKy Nyonikauil HayKoBux AaHUX i 1l NOpyL eHHAX
Penakmisi KypHaIly YCBiIOMIIIOE TOW (hakT, MO B aKaJeMiuHId CHUIBHOTI JOCUTH IMAPOKO TMOIIHUPEHI BHUIAIKH
MOPYIICHHST €TWKHU ITyOJiKamii HAayKOBHWX JIOCHIKeHb. B SKOCTI HaHOUIBIN MOMITHUX MOKHA BHJIIJTUTH IUIATiaT,
BiIIIPABJICHHS B JKypHAI paHille OmyOJiKOBaHUX MaTepialiB, HE3aKOHHE MPHUBJIACHEHHS PE3yJbTATIB UyKUX HAYKOBHX
JIOCITIKEHB, a TAaKOXK (anbcudikamiro qTaanx. MU BHCTYTIaEMO TIPOTH TOAIOHIX TTPAKTHK.

Penaxiiist mepekoHaHa B TOMY, 1[0 TOPYIIEHHS aBTOPCHKHUX PAB i MOPAIbHUAX HOPM HE TUIbKHM HENPUHHSTHI 3 CTHYHOT
TOYKH 30Dy, alle 1 CIy’kKaTh MEPEHIKOIO Ha HIISIXY PO3BUTKY HAYKOBOTO 3HAaHHs. TOMY MU BBaKaemo, 110 00poTh0a 3
MU SIBUIIAMH MOBHHHA CTATH METOIO 1 PE3yJbTAaTOM CIIJIBHUX 3yCHJIb HAIIKMX aBTOPIB, PEAAKTOPIB, PEICH3EHTIB,
YUTAYiB 1 yci€l akajeMidyHoi CIiIbHOTH. MU 3aKIIMKaEMO BCIX 3alliKaBJICHHX OCi0 CITIBIpaIlfoBaTH i OpaTw ydacTh B
00OMiHi iH(opMaIIiero 3 MeTOI0 OOPOTHON 3 TTOPYIICHHIM €THKH ITyOJiKallii HAyKOBHUX JOCIIKCHb.

3i cBoro OOKy peImakilisi rOTOBa JOKJIACTH BCIX 3yCHJIb [0 BHUSBJICHHS Ta HPUIUHCHHS MOAIOHMX HETPHHHATHHX
MpakTUK. Mu 00ilsIEMO BXXMBATH BiJIIMOBITHUX 3aXOiB, a TAKOX 3BEpTaTH NMWIbHY yBary Ha OyIb-sIKy HaJaHy HaMm
iHpOpMariio, sika Oyie CBITYUTH PO HESTUYHY MOBEIIHKY TOTO YH iHIIIOTO aBTOPA.

BusiBnieHHs MOpYIIEHh STHKH TSATHE 332 COOOK BiAMOBY B mmyOuikamii. SIKimmo Oyie BUSIBJICHO, IO CTATTSI MICTHTh
BIZIBEPTUI HaKJIEl, MOPYIIye 3aKOHOABCTBO a00 HOPMH aBTOPCHKOTO MPaBa, TO PElaKilisi BBakae cede 3000B's13aHOI0
BUQINTH 11 3 BeO-pecypey i 3 0a3 umtyBanHs. [loniOHI kpaiiHi 3ax0aM MOXYTh OyTH 3aCTOCOBAHI BHUKIIOYHO IIPU
JMOTPUMaHHI MAKCUMATBHOT BiJIKPUTOCTI 1 ITyOJIIIHOCTI.

R egulations on the ethics of publication of scientific data and its violations
The editors of the journal are aware of the fact that in the academic community there are quite widespread cases of
violation of the ethics of the publication of scientific research. As the most notable and egregious, one can single out
plagiarism, the posting of previously published materials, the misappropriation of the results of foreign scientific
research, and falsification of data. We oppose such practices.

The editors are convinced that violations of copyrights and moral norms are not only ethically unacceptable, but also
serve as a barrier to the development of scientific knowledge. Therefore, we believe that the fight against these
phenomena should become the goal and the result of joint efforts of our authors, editors, reviewers, readers and the
entire academic community. We encourage all stakeholders to cooperate and participate in the exchange of information
in order to combat the violation of the ethics of publication of scientific research.

For its part, the editors are ready to make every effort to identify and suppress such unacceptable practices. We promise
to take appropriate measures, as well as pay close attention to any information provided to us, which will indicate
unethical behavior of one or another author.

Detection of ethical violations entails refusal to publish. If it is revealed that the article contains outright slander,

violates the law or copyright rules, the editorial board considers itself obliged to remove it from the web resource and
from the citation bases. Such extreme measures can be applied only with maximum openness and publicity.
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Anomauyia. B cmammi npogeOenuil aHaniz eKkCcniyamayii eiekmponputimadie 6 yMoeax
NO2IPUleHHsT IKOCMI eleKMPUyHoi enepeii. fAkicmb enekmpoenepeii ma HAcCKiOKU il no2ipuienHs
YUHAMb KOMNIEKCHULL 8NIUE HA pobomy erekmpoobdnaonanns Qocae empam eleKmpudnoi enepeii 6
eHepeemUYHIl cCUcmemi € Hat8aNCIUGIUUM NOKAZHUKOM eKOHOMIYHOCHI iX pobomu.

Knwuosi cnoea: Enexmponputimaui, nokasHuku  AKOCMi — eleKmpuyHoi  eHepeli,
eHepeoepeKmusHicmb.

Beryn. 3a octaHHI poku 3’sSBWJIACS 3HAYHA KUIBKICTh €JEKTPOIpUMAaYiB, SKi
JIOCUTH BIYYTHO BIUIMBAIOTh Ha PEKUM POOOTH 1HIIMX CIIOKHBAYIB, 1 B OLIBIIOCTI
BUMAJKIB TIOTIPIIYIOTh SIKICTh €JIEKTPOCHEPTii, OCKIIbKH JJId LHUX MpUiMadiB
XapaKTepHUM € BEJIMKI OJMHOYHI TOTY>XKHOCTI, HECHMETpis, HENIHINHICTh Ta
[IBUAKO3MIHHICTb. 3aCTOCYBaHHS Yy BEJMKIA KIIBKOCTI PI3HUX MOOYTOBHUX
€JIEKTpONpUiMaYiB, @ OCOOJMBO EJIEKTPOILIUT, KOMII FOTEPHOI TEXHIKH BUKIIMKAE
3HaYHY HECUMETPII0 HaIpyr Ta CTPYyMIB, a TAaKOX HABaHTaXXEHb (Da3 EICKTPUUHUX
Mepex. B 3B’s3Ky 13 TakUMH 3MiHAMH YMOB POOOTH MICHKUX E€IEKTPUYHHUX MEPEK,
MOTIPIITYIOTBCS TIOKA3HUKW SIKOCTI €NEeKTpuuHOoi eHeprii. lle mnpuszBoauth 10
3HIDKCHHSI TEXHIKO-€KOHOMIYHHX IMOKA3HUKIB MEPEXK 1 EJIEKTPOIPUMaYiB, 10 3MIH y
pexuMax poObOTH, TOTOKOPO3IO/IIB B €JIEKTPUUHUX MEPEKax, a TAK0XK 301IHIIICHHIO
JOJATKOBUX BTPAaT TOTY>KHOCTI 1 €JIEKTPOCHEPrii, 3MEHIIYEThCS TMPOMYCKHA
3IaTHICTH JIHIN enekTponepeaaBanns. 3riHo JJCTY BuCyBaloTh >KOPCTKI BUMOTH J10
MOKa3HUKIB SIKOCTI €JEKTPUYHOi eHeprii. Takl BUMOIM BpPaXOBYIOTbCS MpH
MPOEKTYBaHHI Ta €KCIUTyaTallii eIeKTPUYHUX MEPekK. B mpoekTax enekTpomepex Ha
OCHOBI TEXHIKO-€KOHOMIYHUX pO3paxyHKIB HEOOXIJHO TMepeadauyuTy CreuiaibHI
TEXHIYH1 3ac00U, 110 3a0e3MeyaTh HOPMaJIi3allilo IKOCTI €JIEKTPOEHEPTIi.

OcHoBHMI TeKCT. SIKICTh €eKTpOeHeprii Ta HACTIAKU i1 MOTIPUICHHS YHUHSATH
KOMIUIEKCHUM BIUIMB Ha poOOTYy €NeKTPOOOIaJHAHHS, TOMY JOCIIKEHHS,
CHOpsIMOBaHI Ha BHU3HAYCHHS OKPEMUX BIUIMBIB SKOCTI €JIEKTPOEHEPTrii Ha
pi3HOMaHITHE 00JagHAHHS, € JOCUTh aKTYaJIbHUMHU Ha CbOT'OJIHI.
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HopmyBanns mnokasHukiB sikocti enektpoeneprii (ITSE) (abo moka3HuUKIB
€JIEKTPOMATHITHOT CYMICHOCTI) BIIHOCHUTBHCS J0 YWCJIA TOJIOBHUX MUTaHb MPOOIEMH
€JIEKTPOMArHiTHOT CymicHOCTI. 3rimHO 3 ctaHgaptomM Ha [ISIE wactmHa 3 HuHX
XapaKkTepu3ye  eNeKTPOMAarHiTHI  3aBagd MpU  CTAJIOMY peXuMi  poOOTH
€JIEKTPOOOIaTHAHHS eHepFOHOCTaqanLHOI oprasizamii 1 CIOXHBaYiB, 3yMOBneHi
0COOJIMBOCTSIMU TEXHOJIOTIYHOTO MPOLIECY BI/IpO6HI/IHTBa nepeayi, po3noz[1ny Ta
CHOKMBaHHS elleKTpoeHeprii. JIo HUX HajlexaTh BIAXWICHHS HANpyrd 1 4acTOTH,
CTIOTBOPEHHS CHHYCOITAIBHOCTI (pOPMH KpUBOi HAmMpyTH, HECHMETPis 1 KOJIWBaHHS
Hanpyru. s iX HOpMyBaHHS BCTaHOBJEH1 momycTuMi 3HadeHHs [ISE. Ixma
yactuHa [TSE - KopoTKo4acHi eleKTpOMarHiTHI 3aBajy, 110 BUHUKAIOTh B PE3yJIbTATI
KOMYTalIHHUX MPOLECIB, FPO30BUX 1 aTMOC(HEPHUX SIBUL] 1 MiCsiaBapiiiHUX PEXKUMIB:
MPOBAJIM 1 IMIYJIbCH HAMPYTH, KOPOTKOUYACHI MEpepBU eJeKTporiocTayanus. st Hux
nomyctuMi yucenbHi 3HaueHHs: [[OCT He BCTaHOBIIIOE.

[Ipu nmoTpumaHHI IIMX HOPM 3a0€3IEUyETHCS EJIEKTPOMArHiTHa CYMICHICTh
CJIEKTPUYHUX MEPEK CHUCTEM EJEKTPONOCTayaHHs 3arajlbHOro NpU3HAYEHHS 1
CJEKTPUYHUX MEPEXK CIOKMBAUIB EJICKTPUYHOI eHeprii (mpuiiMadiB eJIeKTPUYHOI
eHeprii).

Bci nmpuuvHM BUHUKHEHHS JAOJATKOBUX BTpaT €JIEKTPOEHEPrii €eHeprocucTeMu
Yl KOHKPETHOTO €JIEMEHTY CHCTEMH MOKHAa CHUCTEMaTH3yBaTH 3a HamlpsMKaMHU:
CIIOTBOPEHHS SIKOCTI E€JIEKTPUYHOI €HEprii eJeKTPOreHepaTopamu; BIUIMB PEKUMIB
poOOTH THIIMX CUCTEM YW NEPETBOPIOBAYIB €JIIEKTPUYHOI €HEPrii; 3MiHA PEXKUMIB YU
napameTpiB TEXHOJIOTTYHUX MTPOILIECIB.

OkpiM TOro, BCl BHJIM BTPAT EJIEKTPOEHEPrii MOKHA KJIacU(IKyBaTH
BpPaxoOBYIOUH (Pi3WUYHY NPUPOIY Ta ClieHU(PIKy BUSHAUCHHS

BTparH eIeKTPOeHePril B Meperkax

/ \

TeXHOIOTTMHI BHTPATH ‘ ‘ Komepuifini BHTPaTH ‘
y A 4 A ‘L l
TexHIYHL BuTpatn Hezooomk 3adixcoBarni Hecarxmio-
HA BIACH1 eTeKTPOSHePI1i TIYTHIBHHKAMH, HOBAHHH BLIOIP
HOTpeOH arle HeoIlIaueHHi elTeKTposHe Pril
BLAMVCE (EpaIixKH)

l \ e.‘IeK-'IpOE*HE‘]Jl'ﬁ

XomxocToro
Xoay

HaBaHTaXKVBATBHI

Pucynok 1 — CTpykTypa BTpAaT eJIeKTPOeHeprii B MepeKax eHeprocucreMu

Jis  3MEHIIeHHS KOMEpPLIMHMX BTpaT €JEKTPOEHEprii € CTBOpPEHHS
ABTOMATU30BAHUX CHUCTEM KOHTPOJIO Ta KOMEPIIHHOTO OOJIKY eJIeKTpPOeHeprii, a
TAKOX IHTErpallisi IUX CHUCTEM 3 MPOTrpaMHUM 3a0€3MEUYEHHSIM JTUCHETYEPChKUX
MyHKTIB 3 BUKOPUCTAHHS HAJIMHUX KaHaJIB Tmepeaadi iHpopmarlii. s 3MeHIeHHs
TEXHIYHUX BTPAT HEOOX1AHO BUKOPUCTATH LIIUH PsiT MOKA3HUKIB SIKOCTI.

Bia sKOCTI eleKTpUYHOI €Heprii 3HaYHOI MIPOKO 3aJiekaTh YMOBH POOOTH i
criokuBadiB. Tomy, 3a0e3nedyeHHs HEOOXIJHOI SKOCTI EJEKTPUYHOI EHeprii mae
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BeNiMKe 3HaueHHs. [liABUINEHHS SKOCTI €JIeKTPUYHOI €Heprii 3BUYaiHO MOB'I3aHO 3
JOJATKOBUMHU BUTpAaTaMH, TOMY III0 BUMarae 3aCTOCYBaHHs JOAATKOBHX MPHUCTPOIB.
JIOUITBHO PO3PI3HATH Taki 3HAYEHHS TIOKAa3HHMKIB SKOCTI EJIEKTPUYHOI EHEeprii:
IPaHUYHO TMPUIYCTHMI 3HAYEHHS 3a TEXHIYHMMHM YMOBaMH; HOPMOBaHI 3HA4YCHHS,
ONTHUMAaJbHI 3HaueHHs. Lli 3HaUeHHS MOXYTh MOMITHO PO3PI3HATHUCS, 1 3aJIekKaTh BiJ
pSAy MiICLEBHX YMOB. Sk mpaBuio, 3a TEXHIYHUMH YMOBaMHU JIOMYCKAIOTHCS
IPaHUYHO TIPUMYCTHMI BIJIXWJICHHS BiJ HOMIHAJbHUX 3HAYEHb. 3a YMOBAMH
€KOHOMIYHOCTI YacTO JOIIBHUM BHSBISETHCS I1XHE 3MEHIICHHS. SIK TpaBUIIo,
HOPMYBATHCSI MOXYTh TUIBKM 3HAa4Y€HHS, OOYMOBJEHI TEXHIYHUMU YyMOBaMH.
OnTuMalnbHI 3HAYEHHS TMOBHMHHI BH3HAYATHCA B KOXXKHOMY KOHKPETHOMY BHUMAJKY,
X0u4a JesiKl TUIIOBI PILIEHHS! HE BUKIIIOYAIOThCS.

He Bci moka3HHMKHM SIKOCTI €JIEKTPUYHOI €Heprii MaroTh *KOPCTKO HOPMOBAaHI
3HaueHHd. Tak, 3a BETUYMHOIO 1 TPUBAIICTIO HOPMYIOTHCS TIJIbKH BIIXWIJICHHS
YacTOTH, 1HIN — TUIBKM 3a BEJIUYMHOIO. BigxXwiieHHA 1 KOJMBaHHS HAMNpPyTH
HOPMYIOTHCSI 3@ IIBHJKICTIO 3MIHM Hanpyrd. [l 1HIIMX TOKa3HHWKIB SKOCTI
CJIEKTPUYHOI €HEeprii MIBUIAKICTH 3MIHM HE BCTAHOBIIOEThCSA. Bce 1e 3HA4YHO
VCKJIQJHIOE TIOJIOKEHHS 1 BHUMara€ BHUKOHAHHSA JOJATKOBUX pPO3PaxXyHKIB 1
nociaiykeHb.  OIHOYACHO TOTPIOEH BCEOCSHKHMHA KOHTPOJIb 32  3a3HAYCHUMHU
MOKa3HUKaMH.

OCHOBHMMM YMHHHUKAMM, IO BH3HAUYAIOTh SKICTh HANpPyrd B CHUCTEMax
€JIEKTPOIIOCTAYaHHs, €: JOTPUMaHHA OallaHCy pPEaKTUBHOI MOTY>XKHOCTI Yy BY3J
HAaBAHTAKEHb;, CIIOCOOM 1 PEXHUM PpEryJIIOBaHHS HANpyrd B IEHTPl JKUBIICHHS,
cnocoOu 1 3aco0M MICIIEBOTO PETyJIIOBAHHS HAIPYrd; HAasBHICTh OJHO(MA3HUX
HAaBAHTAXKEHb 1 IXHINA po3noALl 1o (azax; HAsBHICTh y/IapHUX HABAHTAKEHb 1 3aX0AH

VY HU3BKOBOJIbTHHX MEpEeXaxX BHACIIJOK HECUMETpil HaBaHTaXeHb 1
HEPIBHOMIPHOCTI Tpadika CHOKMBAHHS 3HAYHO 30UIBIIYIOTHCS BTPATU MOTYXHOCTI,
MOTIPIIYEThCA SIKICTh €JIGKTPUYHOI €HEeprii y CHoKuBadiB (B HU3BKOBOJBTHUX
Mepexax po3paxyHKOBa BTpaTa €JIeKTPUYHOI eHeprii moBuHHa Oytu 2 — 3 % BiA
nepelanoi MOTY>KHOCTI, y MIACHOCTI BOHa cTaHOBUTH 12 — 18 9%). Bnacminok
HECHUMETPIl HAIPYr y MEpexi, CyMapHI JOJAaTKOBI BTPATH IMOTYKHOCTI y JBUTYHAxX
cTaHoBIIATH 37,3 % BiJl cyMapHUX BTpaT y LUX K€ MaIlIMHAX, SKIIO BOHU MPAIIOIOTh
IpU CEpPeIHLOMY HaBaHTAKECHHI M HOMIHAJIBHIM Hampysi. Hecumerpis cTpymiB
MPUBOJIUTH 10 3pOCTAaHHS BTpAT MOTYXKHOCTI i eHeprii B Mepexkax Ha 30 — 50 %, y
MOPIBHSIHHI 13 CHUMETPUYHUM peXuMOM. KpiM TOro, mpUYMHOIO HHU3BKOI SIKOCTI
enexkTpuaHoi eHeprii B mepexax 0,38 kB € mocuth BuCOKMI piBEHb PEaKTUBHOI
MOTYXHOCTI, TMOSiBa SIKOI TMOB'I3aHa 13 3aCTOCYBaHHSAM BEJIMKOi KIJIBKOCTI
ACMHXPOHHUX €JEKTPOABUTYHIB 1 BIICYTHICTIO BIAMOBITHUX MPUCTPOIiB KOMIIEHCAIII].
Takum yuHOM, pilIeHHS 3aBJaHb EHEPro30epeXeHHS MW MOKpAalleHHS SIKOCTI
€JIEKTPUYHOI €Heprii B HHU3bKOBOJILTHUX Mepexkax 0,38 kB TicHo moB'szane 3
pIIIEHHSIM TpOoOJEeMU 3HI)KCHHS HECHMETpii CTpyMiB. TOMy akTyajdbHUM 1
CBOE€YACHHUM € PO3IJIA] IMHUTaHb, IMOB'SI3aHUX 3 PO3POOKOI0 CHOCOOIB 3HUKEHHS
HECUMETpii CTPYMIB 1 IIJITOTOBKOIO TMPaKTUYHUX PEKOMEHJAIlli Ha OCHOBI
KOMITEHCAIIIMHOTO METOJy, SIKHA 3acHOBaHUN HaA PIBHOMIPHOMY IIJIKJIFOUYEHHI
HECUMETPUYHMX HaBaHTaXEHb (aza 3a PaxXyHOK BUKOPHUCTAHHS CHMETPYBaJbHHUX
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TpaHcopMaTopoBl B 4-MPOBIIHUX Mepekax Ta Mae psa IepeBar: BHUCOKI
CHepreTHMYHl TOKa3HUKU cuMmeTpyBaHHs; Benuke 3HaueHHs KKJ[; Hu3bKa
BCTAHOBJICHA IMOTYXHICTh; 3/IaTHICTh 3a0€3MEYUTH CHUMETPII0 BHCOKOI TOYHOCTI 3a
paxyHOK 3aCTOCYBaHHS CTaHAAPTHOTO YCTaTKyBaHHS; IPOCTOTA MIPUCTPOIO, BITHOCHO
HEBUCOKA BapTICTh, 30UIbLIEHHS KOEQILIEHTY TMOTYXXHOCTI €JIEKTPOMEPEK;
pEryJIIOBaHHs HANPYyTH; IPOAABICHHS BULINX FAPMOHIK.

BucHoBku.

1. Po3yMiHHS MIOJIOKEHB SIKOCTI €JIEKTPOCHEPT1] 103BOJISA€ 3IIMCHUTH CUCTEMHUMA
X1 0 eKCIUTyaTallii eJeKTpooOaHaHHs 3 ypaXyBaHHSAM HOTO BUTPUBAIOCTI 10
BIIXUJICHD SIKOCTI €JIEKTPOEHEPTii.

2. O0csar  BTpaT  €JNEKTPUYHOI €Heprii B  EHEpPreTHuYHid cuctemi €
HaBaXJIMBIIIUM [MOKa3HMKOM €KOHOMIYHOCTI iX poOOTH, W0 € OCHOBOIO
3a0e3ne4eHHs PiHaHCOBOI CTAOUTBHOCTI EHEPronoCcTavyagIbHUX MiANPUEMCTB.

3. MOHITOpHHT TTOBUHEH BUCTYIIATH HE TIJIBKU K cCUCTeMa 300py, 30epirants Ta
po3cuiaHHs 310paHoi iHdopmarltii, aje i I yrpaBIiHHSA, 1110 3a0e31euye 3BOPOTHIN
3B'SI30K JIJIs1 IEPEBIPKU (DAKTUYHOTO CTAHY PE3yJIbTATIB /IO MOCTABICHUX ITIICH.
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Abstract. The article analyzes the operation of electric receivers in conditions of
deterioration of electricity quality. The quality of electricity and the consequences of its
deterioration have a complex impact on the operation of electrical equipment The amount of
electricity losses in the energy system is the most important indicator of the efficiency of their work.

Key words: Electric receivers, indicators of electric energy quality, energy efficiency.
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Abstract The paper presents an analysis of electron transport processes in quantum wells of
submicron heterostructural transistors. Techniques for modeling processes in nanoheterostructures
have been developed, considering specific quantum effects and scattering mechanisms observable
for ternary compounds. Based on the system of relaxation equations, modeling of submicron
heterostructures with quantum wells is developed. The modeling takes into account the scattering of
optical, acoustic, inter-valley, impurity mechanisms and scattering at the alloy deformation
potential. The relaxation times for these scattering mechanisms are calculated and the influence on
the initial characteristics of the submicron heterostructural transistor is prognosed.

Keywords: electron transport, scattering mechanisms, alloying potential; relaxation times;
submicron heterostructural transistors, quantum wells.

Introduction

Heterostructure Field-Effect Transistors (HFETs) with high electron mobility
demonstrate an internal field in the channel due to the bulk charge of the electrons
pressed against the walls of the heterojunction, which in turn leads to electrical
quantization of electron motion perpendicular to the heterojunction plane.

Prospects for the use of wide-band semiconductor materials, in particular GaN,
to create HFETs with a gate length of 15-30 nm are shown in [1]. It is assumed that
the cutoff frequencies of such transistors based on GaN above 500 GHz, and based on
InP above 1 THz. Technological methods [2—4] are being improved to reduce surface
effects both at the free boundaries of heterostructural transistors and interface
phenomena at the quantum well boundary, which lead to additional electron
scattering factors (alloy scattering, scattering at dislocations and charged centers,
scattering on the roughness of the heterointerface). Ternary compounds transistors are
also widely used for low-noise devices. For example, HFETs based on AIGaN/GaN
compounds shows [5] low noise at high values of the surface concentration of two-
dimensional electron gas at the heterojunction boundary.

Methods of modeling HFETs on ternary compounds are being improved. The
processes of electron energy quantization in a quantum well based on a one-
dimensional model in the one-electron approximation (Schrdodinger level) and
distributed potential (Poisson level) were developed in [6].
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The main structural "element" in HFETs is the region of two-dimensional
electron gas (2DEG). It is formed in the heterojunction zone between the wider-band
AlGaN barrier layer and the undoped channel GaN with a narrower band gap.

The transition of electrons to a potential well is caused by the fact that due to
different energies of electron affinity in the contact region a strong electric field is
formed, which is usually modeled by breaking the bottom of the conduction band,
which initiates the transition of free electrons to the potential well. Therefore, in the
channel layer directly under the heterojunction, a thin layer of space charge with high
density and mobility of free electrons is formed, which is called two-dimensional
electron gas.

The aim of this study is to model and analyze the influence of scattering
mechanisms characteristic of submicron structures based on a two-dimensional
mathematical model in the approximation of relaxation times considering quantum
effects for heterostructural transistors with a system of quantum wells. The main
stages of the study are the formation of a system of two-dimensional differential
equations in partial derivatives, which include the equations of conservation of
energy and momentum, Poisson's and Schrodinger's equations to take into account
quantum effects and a description of charge carrier scattering mechanisms.
Integration of a system of equations for calculating the output current of a transistor
and its output volt-ampere characteristics, in particular, to analyze the effect of
charge carrier scattering on the alloying potential, which affects their motion even in
the case of "quasi-ballistic" drift.

Simulation of heterotransistor

Devices containing active regions with size in the direction of charges
movement near of free path length and less are ballistic. The flight of electrons in the
active region occurs due to the energy accumulated during injection. At the same
time, the transfer of electrons in transistors with the size of the active region,
commensurate with the wavelength of the electron, is quantum in nature. Figure 1
shows the structure of a two-junction transistor in which a channel is formed in a
layer of undoped gallium nitride with a thickness of 30...50 nm between two layers of
wider-band n"-AlGaN. In an electron gas bounded by potential barriers on two sides,
the quantum properties of 2DEG are even more pronounced than in a single-barrier
structure.

Source Gate Drain
N |AlGaN _i-AlGaN n
i-GaN /
n-AlGaN

Substrate (GaN, AIN, SiC, sapphire...)

Figure 1. Typical structure of a heterostructural GaN/AlGaN transistor
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A simplified version of the transistor is used typically for simulation with fewer
layers that form heterojunctions than in real structures. Layer thickness, longitudinal
dimensions and energy characteristics of materials are parameters of the model.
There are a number of approaches to modeling certain characteristics of submicron
devices, including complete software products with built-in functions for solving the
fundamental system of equations for semiconductors, taking into account the
characteristics of structures. But, despite this diversity, the current problem is the
description of physical processes in strong electric fields for submicron
heterostructures with quantum well (QW) systems of various shapes. A combined
approach to constructing a physic-topological model of a heterotransistor with a QW
1s possible, which includes relaxation equations and equations that describe processes
in quantum systems and are solved in a self-consistent manner. Since large field
gradients must be taken into account when modeling submicron structures, the
convergence of one or another method strongly depends on the choice of the initial
approximation and the grid step.

To describe stationary processes in semiconductors, we can use a system of
relaxation equations derived from the Boltzmann equation [7]. The complete system
of differential equations of the model of submicron structures includes in addition to
the relaxation equations of momentum (1), electron temperature (2), the equation of
charge conservation (3) and the Poisson equation (4) and current density (5) in the
notation [7]:

dp/dt-eE=-—plr, (1)
dT, Q—T+mmT2

e

dt Tp 3k,

(v -1, 2)

dn ! di =0, 3)
V¥V =—p/eg,, (4)
J =—env. (5)

For a two-dimensional physical-topological model, it should be borne in mind
that d / dt here is a complete derivative of the function of time and coordinates:

df (x,y,t)= %dx +%dy + %dt (6)

For computational solution of the system of equations it is necessary to carry out
procedure of their sampling on the set grid. In this case, the sampling on the
rectangular grid is chosen for static fields. The choice of the sampling step is due to
the presence of inhomogeneities in the submicron structures at the interface and the
size of the structure, and, as a consequence, the presence of large potential gradients.
The iterative procedure involves adapting the integration step depending on the
stability of the process and approaching the conditions of a given accuracy.

The potential distribution as a result of solving the Poisson equation (4) is taking
into account the distribution of the concentration of mobile charge carriers in the right
part of the equation in each outer cycle.

The conservation equations for the electron temperature (2) and for the velocity
(1) are nonlinear strongly bound differential equations in first-order partial
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derivatives. These include the electric field strength, which is related to the potential
as E =—gradV (x,y). Together with the Poisson equation, they form a closed system

of equations that can be solved by iterative methods using the initial approximation
for velocity. In strong electric fields in structures with thin functional layers, the
discretization of the energy spectrum and the Fermi character of filling the
corresponding two-dimensional energy quantization subbands should also be taken
into account. This is possible by self-consistent solution of the Poisson and
Schrodinger equations.

Quantum effects in heterostructural channels

In doped heterostructures with a high concentration of charge carriers there is a
strong modification of the electrostatic potential near the quantum well. This causes a
strong shift in the energy levels of quantization and redistribution of the
concentration of charge carriers. For a two-dimensional electron gas, it is possible to
approach the approximation of a rectangular quantum well by means of a self-

consistent solution of the Poisson and Schrodinger equations:
2

A ) +IV (5, ) = E, () =0 ()

An example of such a solution is given in Figure 2. For each level of energy
quantization, wave functions are calculated, the "tails" of which extend beyond the
quantum well. The distribution of the concentration of free carriers, taking into
account the curvature of the zones can be found by a typical formula:

2 E —FE_ —eV(x
”(an’):NcﬁE/z[_ < Z:T ()],
b

where N, is the effective density of states in the conduction band; £/,- Fermi integral

for three-dimensional electronic gas; E, - the bottom of the conduction band; £, -

Fermi energy.

To calculate the concentration of charge carriers in the region of the quantum
well for each level, it is necessary to take into account that in two directions the
electrons move freely, forming transverse subbands of dimensional quantization. The
concentration of "two-dimensional" charge carriers without taking into account the
bending of the zones is the integration of the states of the subband, taking into
account the Fermi-Dirac distribution [8]:

n(x, y) = mnl;}zT 11’1|:1 + CXP[%]:P\V(X, y)|2 .

b

Bending of energy zones near the heterojunction due to the presence of
Coulomb repulsion forms additional energy barriers and leads to the appearance of
additional quasi-resonant states. Since a simple summation of two-dimensional and
three-dimensional electrons will lead to a systematic error in the calculations and
complications in the crosslinking of solutions, the authors [8] use the model of a
"quantum box" with perfectly solid walls on which the wave function rotates to zero.
In this model, the concentration of charge carriers is calculated "inside the quantum
box" for the well region by solving the Schrodinger equation in the effective mass
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approximation. Near the edges of the "box" and beyond, a quasi-classical approach is
used to calculate the concentration of free carriers from the Fermi integral, taking into
account the curvature of the zones [9]. The energy of dimensional quantization
subbands in the approximation of a rectangular symmetric quantum well can be
determined from [10].

500 [ —_—
400 F E;= 66,2 meV, E,=112,8 meV,

| E;=1439 meV, E,= 169,9 meV
- E.=200,1 meV ’

300

Energy, meV

Io)

1

0 10 20 30 40 50
Distance, nm
Figure 2. Potential relief shape and quantization levels and corresponding wave
functions in the transistor channel between two heterobarriers

Wave functions, 1 0’m

To achieve greater accuracy, you need to solve the Schrodinger equation by
numerical methods. However, to estimate the position of the basic energy level, we

can use the assumption of a "shallow" quantum well, for which U, << #* / ma’ and

2
ma

the position of the basic level can be estimated by the formula E, = U, - 7U ..

Process simulation in a heterotransistor

The test structure of a heterotransistor with one channel and two heterojunctions
for simulation is shown in Figure 3.

It is characterized by the following physical and topological parameters: gate
length 0.3 um, interelectrode distances leakage gate 0.4 um and gate drain — 0.6 um,
a layer of wide-band doped AlGaN under the gate with an effective thickness of
0.1 um, a layer of undoped AlGaN 50 A (spacer), a layer of undoped GaN on a semi-
insulated substrate several tens of micrometers thick, in the surface layer of which a
potential well is formed as a result of the rupture of the zones. The x-axis is directed
along the channel of the transistor, the y-axis is perpendicular to the channel from the
gate surface. Since all electronic processes are associated with the surface layer and
two-dimensional electron gas (2DEG) in the potential well, the simulation area can be

limited to an effective thickness of a few micrometers.
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| . “2DE
0,15 fim l N, / AlGaN G ‘

Modeling area

Figure 3. Topological structure of a heterotransistor with 2DEG with one
channel.

As 1n traditional submicron heterotransistors, structures with several
heterojunctions are dominated by strong field effects and submicron effects: quasi-
ballistic transfer, heating under conditions of predominance of inter-valley and
optical scattering of charge carriers, the effect of "overshoot" of electron drift
velocity, and so on. The strong field region and nonstationary processes are related to
the two-dimensional region under the shutter and the two-dimensional distributions
of the characteristics of the electron gas — electron temperature (energy), momentum
(velocity), effective mass, etc. A feature of the processes in such structures is the
redistribution of carriers between potential wells, when the distance between them
does not exceed the free path of electrons.

In Figures 4-7 show some results of two-dimensional modeling of physical
characteristics in the submicron heterotransistor channel. These distributions are
calculated according to the electrical displacements at the electrodes of the source,
gate and drain — 0 V; — 0.8 V; 3.0 V. The discontinuity of the zones at the boundary
of the heterojunction is given in the process of solving the Poisson equation as a
built-in potential of about 0.8 V.

T..K
. , 4000
Vdrift» m/s Drain ! .
. . 3500 Drain
x10 Gate Gate
10~ - T 30004 Source
2500 |
2000 ‘
1500 .
1000

500

0.
8

e . A 5
E 4 2
x10 X, m 2 1

0 0 y, m x10‘5
Fig.4. Drift velocity distribution in a Fig. 5. Electron temperature
heterotransistor with a gate length of  distribution in a heterotransistor with
0.3 pm a gate length of 0.3 pm
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As the simulation results show, the heating of the electron gas and the increase
in the temperature of the electrons are more related to the electrons drifting in the
potential well at the boundary of the heterojunction. The effect of the "overshoot" of
drift velocity is noticeable both for electrons of the heterojunction and for electrons
drifting in the high-doped AlGaN layer. However, since the area under the gate is
depleted of charge carriers, only a small number of them have high velocity values.
Finding charge carriers in the quantum well is energetically advantageous, which
explains the fact of redistribution of carriers in the channel between the quantum well
and the substrate.

The output current of the transistor was calculated as the normal component of
the current before the contact of the drain for known two-dimensional distributions of
electron concentration, electric field strength and velocity based on the results of
solving the initial system of equations in the case of grid nodes.

The average pulse relaxation times for different mechanisms were found by
analytical relations [7] by averaging the known scattering rates over the electron
distribution function. This takes into account the scattering mechanisms characteristic
of submicron heterostructures.

Impurity scattering 1s almost elastic and effectively chaotizes motion, making a
significant contribution to the relaxation of the pulse. Acoustic scattering is
characterized by a linear dependence of the scattering rate on the crystal lattice
temperature, which 1s associated with a decrease in free path length with increasing
number of phonons, and the carrier velocity proportional to energy as E'?, using a
similar dependence on electron temperature.

[
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Fig. 6. Potential energy surface in a Fig. 7. Volt-ampere characteristics of
heterotransistor with a gate length of the heterotransistor without taking
0.3 pm into account the alloying potential

Optical scattering is inelastic. At each interaction of this kind, the energy of the
electron changes in magnitude *7®,. Since this value of the optical phonon can be

commensurate with the energy of the carriers, the scattering rates with the absorption
of the phonon and its excitation differ markedly.

Intervalley scattering is also inelastic, because in each act of scattering an
intervalley phonon with an energy %w, close to the energy of optical phonons is
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absorbed or released. When considering inter-valley scattering, in contrast to other
mechanisms, the averaging of the kinetic equation is not carried out over the entire
Brillouin zone, but over the characteristic states of individual valleys, so with a
constant number of particles in the zone their concentration can be redistributed
between valleys. The inertia of this process is determined by the concentration
relaxation time t, which is, as well as the relaxation time of the pulse t, by averaging
the inter-valley scattering rate. In [12], based on the analysis of the results of
calculation of relaxation times, field-velocity and energy characteristics for the main
scattering mechanisms in semiconductors of type AsBs, the predominant influence on
the heating of polar optical and intervalley scattering electrons is shown. The
influence of scattering on the alloying potential was investigated separately in these
calculations. This type of scattering is related to the statistical nature of the
distribution of the binary components GaN and AIN, when the molar composition x
may change randomly. This is especially critical in the field of heterojunction. But for
the model of "hard" walls, if the wave functions do not extend beyond the
heterochannel into the AlGaN layers, then for the channel this scattering can be
neglected.

The analysis of the effect of alloy scattering was performed for the structure of a
single-channel transistor and was integrally evaluated as the effect on the volt-ampere
characteristics (Fig. 7-9). These dependences show that significant reductions in
drain current are observed for values of alloy potential greater than 0.5 eV (Fig. 8)
and range from 6 to 24 mA for both large and small levels of drain current depending
on the gate voltage. The mechanisms of "cooling" of the electron gas in the strong
electric field of submicron field-effect transistors are described in detail in [7]. The
alloying potential affects not only the additional factor of electronic gas heating, but
also to some extent "deforms" the configuration of energy valleys. The influence of
this factor requires further study.
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Fig. 8. Volt-ampere characteristics of  Fig. 9. Volt-ampere characteristics of
the heterotransistor for the value of the the heterotransistor for the value of the
alloy potential AUa = 0,3 eV alloy potential AUa =1,0 eV

When modeling the relaxation time of the pulse, acoustic, impurity, optical,
polar optical and intervalley scattering were taken into account. When calculating the
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energy relaxation time, the same scattering mechanisms were taken into account, but
without impurity scattering, which is considered to be elastic.

Conclusion

Based on the developed model, it is possible to optimize the topology and
electrophysical parameters of HFETs, in particular, the parameters of heterojunction
materials, the location of quantum wells in the structure and the choice of optimal
electrical regime for powerful and low-noise devices in the millimeter wavelength
range.

Analysis of the scattering effect on the alloy potential allows us to conclude a
more physically and quantitatively justified (including changes in the output current
levels of the transistor) is a value of AU, close to 0.3 eV.

The increase in the average drift velocity in the structure with two quantum
wells in comparison with the HFETs with one QW is up to 30%, which is largely due
to the redistribution of electrons between potential wells with energy loss in
overcoming barriers. The reduction of the effect of a strong electric field in a two-
channel structure is associated with a decrease in the scattering probability both at
polar optical phonons and due to injection processes to the lower heterojunction of
electrons with high initial velocities and low energy values.

The developed models of taking into account the influence of quantum wells on
the longitudinal transport of charge carriers in field-effect transistors with submicron
gate length can be used to calculate not only transistor heterostructures but also other
multilayer devices with quantum well systems under strong electric fields.

Bibliography

[1] T. Suemitsu, InP and GaN high electron mobility transistors for millimeter-
wave application, IEICE 2015 Electronics Express, 1. 12, Ne 13, pp. 1-12, 2015.

[2] M. Navid, A. Anjum, Sharadindu Gopal Kirtania, A. Farhana, A. Md.
Kawsar, Quazi Deen Mohd Khosru, High Electron Mobility Transistors: Performance
Analysis, Research Trend and Applications, Intech open science, pp. 45-64, 2017.

[3] M. A. Alim, Ali A Rezazadeh, Norshakila Haris, C. Gaquiere, Anomaly and
Intrinsic Capacitance Behaviour Over Temperature of AlGaN/GaN/SiC and
AlGaAs/GaAs HEMTs for Microwave Application, B Proceedings of the 11th
European Microwave Integrated Circuits Conference. 2016 EuMA, London, UK, 3—4
Oct 2016.

[4] N. Zagni, F. M. Puglisi, G. Verzellesi, P. Pavan, Threshold Voltage
Statistical Variability and Its Sensitivity to Critical Geometrical Parameters in
Ultrascaled InGaAs and Silicon FETs, IEEE TRANSACTIONS ON ELECTRON
DEVICES, 1. 6, Ne 11, pp. 4607-4614, 2017. DOI: 10.1109/TED.2017.2754323

[5] M. Fallahnejad, A. Kashaniniya, M. Vadizadeh, Design and Simulation
Noise Characteristics of AlGaN/GaN HEMT on SIC Substrate for Low Noise
Applications, IOSR Journal of Electrical and Electronics Engineering (IOSR-JEEE)
e-ISSN: 2278-1676,p-ISSN: 2320-3331, 1. 10, Ne 3.Ver.Il(May—Jun.2015), pp. 31-
37,2015. DOI: 10.9790/1676-10323137

[6] F. Li, L. H. Qing, D. P. Klemer, Numerical Simulation of High Electron
Mobility Transistors based on the Spectral Element Method, ACES JOURNAL, T.

ISSN 2663-5712 24 www.sworldjournal.com



| -
SWorldJournal Issue 6 / Part 6 \rigp\
31, Ne 10, pp. 1144-1150, 2016.

[7] V. Moskaliuk, V. Timofeev, A. Fedyay, Ultra-high-speed electronic devices,
Saarbrucken, Germany: LAP LAMBERT Academic Publishing, 2014.

[8] A. Shik, L. Bakueva, S. Musikhin, S. Rykov, Physics of low-dimensional
systems, St. Petersburg: Nauka, 2001, p. 160.

[9] V. Zubkov, Modeling of volt-farad characteristics of heterostructures with
quantum wells using a self-consistent solution of the Schrodinger and Poisson
equations, St. Petersburg. : FTI A.F. loffe RAS, vol. 40, Ne 10, pp. 1236-1240, 2006.

[10] L. Landau, E. Livshits, Theoretical Physics. Volume 3. Quantum
mechanics. Nonrelativistic theory, M .: Nauka, 1989, p. 766

[11] V. Dragunov, I. Neizvestny, V. Gridchin, Fundamentals of
nanoelectronics, M.: Logos, 2006, p. 496.

[12] V. Timofeyev, E. Faleyeva, Relaxation processes analysis in
heterotransistors with systems of quantum wells and quantum dots, 2014 IEEE 34th
International Scientific Conference Electronics and Nanotechnology (ELNANO),
Kiev,  Ukraine, April 15-18, 2014, pp. 115-118, 2014. DOI:
10.1109/ELNANO.2014.6873949

[13] K. Kulikov, 1. Baida, V. Moskaliuk, V. Timofeyev, Conductance Cutoff
of A3B5 Nitrides at High-Frequency Region, 2018 IEEE 38th International
Conference on Electronics and Nanotechnology (ELNANO), pp. 101-105., 2018.
DOI: 10.1109/ELNANO.2018.8477497

Pegpepam Y pobomi nasedeno ananiz npoyecié eneKmpoHHO20 MPAHCNOPMY ) KEAHMOBUX
AMAx cyOMIKpOHHUX 2emepoCmpyKMYPHUX mpaH3ucmopie. Po3podieno memoouxku mooento8anHs
npoyecie y HaH02emepoCmpyKmypax 3 ypaxy8aHHAM OesaKuUx KGaHmoeux egekmie ma cneyughiunux
011 NOMPIUHUX CROJYK MeXaHizmie posciauusa. Ha ocnosi cucmemu penaxcayivinux pieHAHb
npo6eodeHo  MOOeN08aHHA CYOMIKDOHHUX —2emepoCmpyKmyp 3 Keanmogumu amamu. Ilpu
MOOeN0B8aHHI 8PAX08AHO PO3CIIOBAHH ONMUYHE, AKYCIUYHe, MINCOOIUHHE, OOMILUKOBE MEXAHI3MIB
i po3cisinnsa Ha cnaasHomy Oeopmayitinomy nomenyiani. Po3paxosano uacu penaxcayii ons yux
MexaMizmié po3Cil08aHHA [ 6PAX0BAHO 6NJIUE HA BUXIOHI XAPAKMEPUCMUKU CYOMIKPOHHO2O
2emepocmpyKmypHo20 MpPAaH3uCmopa.

Y Bcmyni 3pobneno 0210 Hasénoco cmauy NUMAHHA MA CHOPMYNbOBAHO 3AB0AHMSA
MOO€NI0BAHHS | AHANI3 6NIUBY MEXAHI3MI6 PO3CIAHHS, XAPAKMEPHUX OJisl CYOMIKPDOHHUX CMPYKMYD
HA OCHOBI 0BOBUMIPDHOI MameMamuyHoi Mooeni y HAOIUNCEeHHI 4acie perakcayii 3 ypaxy8aHHAM
K8AHMOBUX eheKmig 01 2emepoCmpyKmypHUX MpaH3ucmopie 3 cucCmemoro Keanmosux am. Po3oin
Yucenbhe MOOeN0BAHHA — 2emMepoOmpaH3UCmMopa  CKIA0AEMbCs 3 ONUCY  CMPYKMYpu ma
mamemamuyrnoi mooeni I'CIIT. Tpemiti po30oin Keanmosi epexmu y eemepocmpyKkmypHux Kauaiax
Hag8ooums OemanbHull onuc @I3UYHUX Npoyecie ma 0ac PO3YMIHHA MONCIUBUX NPUNYULEHb Mmda
cnpowjeny  modeni. Pesynbmamu  6UKOpUcmaHusa MoOeni HABe0eHO Y HACMYNHOMY pO30ili
Mooenwoeannua npoyecie y cemepompan3ucmopi. Bucnosku oxpim auanisy ompumanux ma
ONUCAHUX Y CMAammi pe3y1bmamie Onucyioms nepcnekmusu no0aibuo20 SUKOPUCAHHA MOOeNi i
NpaKmu4my KoOpucmo.

Kniouogi cnoea: enekmponHuil mpancnopm, MexaHizmu po3Cilo8aHHs, CNIAGHUL NOMeHYIa,
yacu peraxcayii; cyoMiKpOHHI 2emepoCmpyKmypHi Mpau3ucmopu, K8aHmosi Amu.
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Abstract. The peculiarities of Ukraine’s socio-economic development are investigated and
their problematic aspects are highlighted in the article, along with their systematic analysis. The
need for state regulation increase of transformation processes in the economy under crisis
conditions is justified. The tendencies in management efficiency improvement of socio-economic
processes in Ukraine, which are to ensure implementation of the economic growth model in the
short term, are developed.

Keywords: socio-economic system, crisis, government regulation, investment climate,
clustering, development institutions

Introduction

Ukraine is at the stage of modern socio-economic system building. The stage is
characterized by long transition period and is complicated by the deep economic
crisis of recent years. In that regard, it becomes problematic to provide the further
economic growth by current methods and governance mechanisms which have a number
of significant shortcomings revealed in the process of their practical implementation. As a
result, there is a downward trend of GDP in recent years, the national currency is falling,
investor confidence is decreasing. These caused a number of negative phenomena in the
domestic economy [1; 5; 12].

Most sectors of industry are under difficult circumstances, primarily those
playing an important role in the country’s economic growth of the country,
determining the investment activity and employment levels, generating the vast
majority of budget revenues. The reasons for the decline of the domestic economy
have already been identified but the situation in political, economic and financial
spheres continues to worsen because of the lack of effective government anti-crisis
measures. That’s why it is necessary to introduce scientifically grounded methods
and advanced technology of the socio-economic processes management into the
domestic economy. It must be taken into account that the regulatory role of
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government is the main condition of the successful completion of the socio-economic
system development transition process. The study is based on fundamental scientific
works of domestic and foreign scientists on the development of economy, finance and
crisis overcoming — V.M. Geyets [5; 6], A. A. Hrytsenko [7; 8], M.I. Zveryakov [10;
11], E. M. Libanova [14; 15], V. M. Tarasevych [17] etc., as well as on the system
analysis results conducted by the Institute of Economics and Forecasting of National
Academy of Science (NAS) of Ukraine [12] and own researches of the author [2; 3;
21].

The issues of the socio-economic development modeling process and their
management have a strong scientific basis and practical corroboration. But the
difficult economic situation in the country and the obtained system analysis results
require corresponding theoretical justification of the identified economic and social
problems and the development of measures to remove Ukraine from the crisis.

The objective of the study is the further development of theoretical approaches,
systematization of the analysis results and definition of the main measures to improve
the efficiency of the socio-economic processes management in Ukraine to ensure
implementation of the economic growth model in the short term.

Key Research Findings

The problem of certain type of the socio-economic systems development
management existed at different stages of socio-economic formations at all times and
epochs. Economics substantiates the position that the achieved degree of social
development is determined by the method of production and redistribution of national
wealth. This statement is based on the long-term researches. Herewith, the general
pattern is that transition to the next stage of socio-economic relations is accompanied
by qualitative changes in the productive forces and production relations interaction
process. Globally generalized socio-economic development experience of many
different countries, reveals the general and the most characteristic features both to
determine the specific type of socio-economic structure and to give its detailed
specification and evaluation. Thus it provides an in-depth study of each country’s
development, taking into account its national peculiarities.

The theoretical study of socio-economic formations allows us to consider
society as a whole socio-economic system operating and developing according to its
economic laws based on the historical and dialectical unity of productive forces and
production relations. The system also includes historical transformation processes and
interaction of productive forces and production relations: unfinished production
relations of the previous formation, current production relations and launched
production relations for the transition to the next development stage or a new socio-
economic structure. Historically, this transition occurs spontaneously in some countries.
Other countries manage to direct their economic development in accordance with
economic laws, morality and culture. In the first case, one could assert the mixed model of
socio-economic development. The second case 1s a definite country’s development model.
Thus, the processes of production, exchange, distribution and consumption of goods
are the basis of each country socio-economic system. They are dynamic in their
nature and require clear coordination and direction to achieve certain goals [20]. It is
impossible to develop universally recognized standards and ways of progress for each
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country despite the high level of world science and technology. However, using of
the world practical experience is a necessary condition for building a new economic
system.

Modern highly-developed socio-economic systems are characterized by private
ownership of material resources, evolutionary development of ownership and its
progressive interaction and the qualitative competitive mechanism. The
transformation processes in Ukraine aimed at building of a new economy are mostly
accompanied by problematic socio-economic and crisis phenomena which have
protracted nature. This suggests that there is no clearly defined model of socio-
economic development in Ukraine. Besides, the mechanisms of transformation
processes state regulation to build strategies and tactics, which can help to achieve
the economic growth, are absent as well. Thus further theoretical research, analysis
and definition of theoretical concepts of building a civilized society are required.

Zveryakov M.I. the member of the NAS of Ukraine reasonably proves that the
Ukrainian political and economic model formation eventually leads to the high level
of the economy monopolization and significantly limits its growth. That is why there
1s the need to eliminate one of its basic structures — coalescence of business and
government. [10, ¢.43].

Research works of academician V.M. Geyets and A. A. Hrytsenko of the
Institute of Economics and Forecasting NASU are the significant contribution to the
development of national economic theory and the choice of perfect socio-economic
development model. According to the results of the system studies, the researchers
concluded that it is necessary to transform the modern model of socio-economic
development of Ukraine into an endogenously oriented model which will be able to
ensure recovery and further development of socio-economic processes basing on
discovering its own internal mechanisms of economic growth. It will allow the
country to define its own way of the post-industrial society formation [5-8].

Therefore, there is a need for a thorough analysis of the most influential factors such
as investment, development institution formation, innovations and IT-technology
introduction, clustering etc., which determine the state of the most economic system’s
spheres, and favouring the real ways to efficiency increase and Ukraine’s new economic
development models search.

At the beginning of market relations formation privatization of many industrial
facilities was considered vital to create multiform socially-oriented economy and an
efficient owner formation. According to strategic forecasts such companies were to
transfer from an unprofitable category to a profitable one immediately. But, as it was
estimated by the Institute of Economics and Forecasting NASU, privatization of
industrial facilities led to the deterioration of their financial and economic activity
[12]. The situation is explained by massive violations of the current legislation on
privatization, the lack of effective state mechanisms to encourage owners which are
able to capitalize profits, invest in new technologies and progressive changes in
industrial relations. As a result, there was a reduction of budget revenues, the
received government funding was directed at current expenditures but not at
investments, and radical destruction of Ukraine’s social structure occurred [5; 14, ¢.9;
19].
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Conducted researches of domestic enterprises do not verify the hypothesis, defined
by foreign practice, that the transition to private ownership automatically provides
businesses’ financial performance improvement.

Investment activity stimulation is another important prerequisite of the whole range
of socio-economic problems solution. Activation of investment processes is the basis of
market principles of functioning efficiency and raise in the national economy systemic
transformation. As professor V. M. Tarasevych wrote, “The main competitive advantage
of national capital is a prospective powerful innovation and economic potential of a
national type” [17, c.11].

The investment attraction is possible under conditions of positive real
investment dynamics as a part of social resources, providing the continuity of both
simple and extended reproduction process forms. The investment climate in Ukraine
continues to be not attractive enough, as a result capital moves abroad, the banking
system weakens, foreign debt of the domestic economy grows, the trade balance and
the state budget unbalance, and financial and economic dependence on IMF rises.
However, financial resources moved abroad exceed annual Ukraine’s GDP according to
today's exchange rate. This indicates that the country has lost real investments generated
by more favourable country's internal sources [5].

The quarterly survey conducted by the European Business Association indicates
that companies which are operating in Ukraine worsened its assessment of the
country’s investment climate. Special attractiveness index of Ukraine for the third
quarter totalled 2,56 points out of 5 possible points against 2,66 earlier (fig.1). 89%
of the association member companies among 98 respondents expressed
dissatisfaction with the investment climate in the country: the level of corruption
combating does not correspond its scope, reforms occur slowly, there is no effective
legislative and regulatory framework. All these factors stop new investors from
investing in Ukraine as a perspective market [1].

The following types of modernization industry investments would be the best to
attract to Ukraine: investments in physical capital (equipment, facilities, development
of industrial infrastructure); investments in technological capital (research,
innovation, design development); investments in human capital (education and
government) as human and social capital in developed countries provide by far the
highest rate of economic growth. According to many countries experience, foreign
investments contribute to a more rational use of tangible and intangible national
resources. Thus, operation of foreign companies in the domestic market replaces loss-
making national enterprises that make it possible to redirect resources among
profitable companies with modern production technologies; foreign investments
increase competition in the domestic market, stimulating the introduction of advanced
equipment, technologies, innovations and increasing efficiency of their activities.
Professor O. M. Polinkevych considers three criteria necessary for domestic
businesses’ leading development: 1) investment activity encouraging and stimulating
system; 2) organisation structure adapted for external environment; 3) advanced
intellectual capital and innovation coulture development of a business [16, ¢.60].

A positive result of foreign investment is involvement of many manufacturers,
suppliers, service companies, research and other organizations into different projects.
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In this case, the attraction of foreign investment becomes a catalyst of economic
activity, which increases the reserves of local business further development and
contributes to the attraction of prospective local investments in the economic activity.
International experience also shows that the national economy efficiency stimulation
occurs when foreign investments contribute to the abandoned productions revival,
new industries, industrial structures and industries emergence. Economic growth in its
turn leads to investment risk reduction and shortening the payback period of
investments [10, c.17].
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Fig.1. Scoring of the investment climate in Ukraine
according to the European Business Association data [1]

However, it is necessary to take into account that potential negative
consequences of foreign investment may occur along with positive influential factors
in national economic growth. The negative factors include the replacement of
national investment and companies, as well as facilitating the movement of capital
abroad on the basis of various pricing schemes and internal redistribution of financial
resources.

For example, 58 billion dollars in foreign currency were transferred from
Ukraine in the form of dividends and interest payments to non-residents during 2008-
2014. Though, payments to non-residents could belong to a significant amount of
cheaper domestic investments under conditions of favourable investment policy and
proper control [5]. Only the state can resist such negative phenomena as the domestic
economy and business are still weak, therefore demanding well-grounded efficient
investment policy [6].

The institutional factors occupy an important place among the many influential
factors in building modern socio-economic system. Even minor violations in the
institutional structure lead to significant, and in many cases irreparable complications
in the economic environment hindering the state’s economy growth rate. The
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necessity for the economy structural transformation at a current society development
stage and its peculiarities are substantiated ibn the works by Professor
S. A. Yerokhina [19]. Therefore, the problem of institutional reforms is of particular
importance under conditions of socio-economic systems transformation. Accordingly,
the state should create the policy of establishing the institutions, necessary for the
successful formation of modern economic relations.

The institutions formation task is very important for the state. Ukraine is far
behind other states regarding the formation of development institutions: for example,
more than 60 industrial parks are functioning in Poland, in the United States there are
more than 400 ones. Consequently, the institutional environment of Ukrainian
economy does not reach the developed countries proper level, as well as it is not able
to confront the challenges of the second consecutive system crisis launched by the
global crisis of 2008-2009. It resulted from previously accumulated imbalances
between the dynamics of GDP, innovation growth and real household incomes. So, in
2014, index of investments in capital stock amounted 44,4% compared to 1990 level,
while the growth rate of real disposable incomes in 2014 compared to 1990 is
125.4%, and GDP for the same period is 64.8%. The total level of production does
not reach 1990’s level, the industry structure is completely destroyed, and the level of
the population stratification by income is too high. The obtained calculations confirm
the prerequisites for the crisis emergence in Ukraine, which, like most countries,
suffered losses from the abroad capital transfer leading to the biggest drop in GDP
among other countries [5; 7, c.8].

Significant scientific developments of the academician of NAS of Ukraine
professor E.M. Libanova, are the fundamentals of the social economy in Ukraine
revealing the negative impact of economic and political situation on social justice,
welfare of the population, its social protection and formation of the ideology that
leads to macroeconomic instability. According to the author, there is an urgent need
for social innovation and modernization of its own society "to gain a worthy place in
the world community" to solve socio-economic problems [15, c.14].

The cluster groups forming is another essential direction in the economic policy
key components formation aimed at the further socio-economic growth in the regions
[2; 3; 21]. Cluster structure can be considered a new type of production and economic
model built on collaboration and co-operation of industrial and trade companies,
financial and credit organizations, educational and scientific institutions [2, c.27].
The experience of many developed countries confirms the national competitiveness
increase as a result of industry clustering mechanisms. In this connection there is a
need for cluster system formation able to provide innovation factors transformation
into the Min economic growth source. Besides, clusters mean such a combination of
competition and cooperation when uniting participants in certain spheres makes
successful competitiveness in other spheres possible. There is an efficient tendency
for Ukraine’s economy development and its high position in the system of
international economic relations.

Cluster policy intensify innovation in the regions through the search for
innovative products in specific areas, identification of reserves to increase their
manufacturing using the latest technologies. In addition, the policy enables to
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improve the regional socio-economic situation through more efficient resources use
and redistribution, a decrease in prices for essential services and wealth for the people
of the region, creating new jobs, etc. But clusters didn’t prove to be powerful
economic systems in Ukraine significantly raising competitiveness of national
economy on domestic and foreign markets. This can be explaioned by the need of
state support demanding primarily well-grounded cluster policy as a component of
the state economic policy regulation able to provide innovative approach to the new
economic development direction [3, ¢.629; 8, ¢. 72]. During several decades many
countries have been developing cluster strategies aimed at financial and intellectual
capital integration and realization of national economy competitive advantages. On
the one hand the cluster strategy should stimulate all-level cluster initiatives
(regional, national and international). On the other hand they should promote the
already existing clusters development. In our opinion the main factors of cluster
strategy realization are: determining the most competitive companies and firms inside
the cluster, which have their own development strategy; creating conditions for stable
financial sources search; attracting small businesses, scientific and educational
institutions to cluster structures; founding the scientific research centres.

Scientific results systematization concerning clusters is very important for
creating well-grounded cluster strategy as a part of state economic policy. It is aimed
at defining state support tendencies for clusters in the long term. The instruments of
the state policy should eliminate barriers for cluster formation, infrastructure
improvement, simplification of financial sources and foreign investments attraction
mechanism, remove restrictions in innovation implementation.

It should be also noted that the high level of competition on the world market, its
impact on regional development and the development of the national economy,
require the creation of structures in Ukraine which would ensure and coordinate the
functioning of the industrial complex and its external economic relations (primarily
cluster associations, their insurance and information, financial and legislative
services).

A key process in the initial conditions of economic reforms should be the
development of information systems, as complex multisystem socio-economic
structures that become the driving force for positive change in all sectors of the
economy and in all areas of human activity. Information technology and systems
enable to ensure economic growth through stimulating competition, promoting the
expansion of production, increasing productivity provided their use is organized
properly. The following facts testify to the realization of many directions in practical
life and the advantages of our country compared with developed countries in the
sphere of information computer technologies. According to AVentures Capital fund
assessment, multi-milliard IT-industry has been formed in Ukraine by 2012. About
100 thousand of high-class programmers work in local IT-companies. In 2012,
Ukraine was ranked first in the number of developers among the countries of Central
and Eastern Europe [9].

During the recent years, Ukraine is among the five world leaders in the software
products export. Only India, China, Russia and Brazil are ahead of Ukraine. It
industry of Ukraine includes more than two hundred thousand of enterprises and their
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total gross income is 12 billion UAH per year. Export of information-computer
technologies services is 9.5 billion, or 80% of the total state income [4]. Thus,
Ukraine has a powerful intellectual potential and could become one of the largest
software producers in the world, primarily bringing significant income to the state.
Revenue growth of the IT industry in the world over the last ten years demonstrates
the great value of IT-technologies for the economic development (fig. 2).
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Fig. 2. Dynamics revenue of the I'T-technologies market in the world
for the 2005-2016, trillion. euro. [13]

Thus, the IT-market revenue in 2016 is expected to be almost 3.7 trillion euros.
According to the forecast data, the world GDP will be 60.7 trillion Euros. Thus, the
share of the IT-market in the world GDP will be about 6.2%, while in 2013 this
percentage was 5% [13]. Stimulating the domestic market of IT-technologies at the
state level, primarily as a liberal fiscal policy, may be crucial for the formation of a
powerful source of the GDP growth. Thus, the conducted theoretical study and the
proposed results of the theory and practice systematization on issues relating to
building a modern national socio-economic system allow to make reasoned opinion,
that nowadays Ukraine has faced the problem of choosing a new model of economic
development, which would allow the national economy enter the world economy
with a high level of civilization, progress and prosperity in a short time. However, the
important stage must be accomplished for its formation. That is to find a way out of
the acute political and economic crisis, because, as professor M.I. Zveryakov noted,
«the main problem — the task of creating a catch-up modernization of the economy —
does not only remain but even is complicated by deepening of previously unsolved
socio-economic issues» [11, p. 42]. As a result of analysing the Ukraine’s socio-
economic development problem aspects, we elaborated the sequence of
implementation of key provisions and tasks of transitional stage to a national model
of economic development (fig. 3), and the measures are specified in the conclusions
to the article.

The domestic economy should rely on its own potential to introduce the tasks of
the transitional phase that we identified above. To fulfil the tasks of transition period
stated earlier the domestic economy should count on its own potential and

ISSN 2663-5712 33 www.sworldjournal.com



SWorldJournal Issue 6 / Part 6 |

58S
= :?.’p

development of efficient socio-economic processes management.

THE MODEL OF SOCIAL AND ECONOMIC
@ DEVELOPMENT OF UKRAINE E

The transitional stage The State regulation |

Tendenciss

—

Economie, political zocial, natural and sconomie,

Q ; scientifical and technical, cultural and ideelogical

(formation of state programs of socio-2conomic

Analysis of the populationwelfare growth, fomation development in the context of each direction,
of the ideolosy and culture of 2 new type N determination of critical thresheld predictive values for
most important indicators, the establishment of
mstitutions, departments, organizations etc).

Monitoring and evaluation of the transiional
stage introduction tasks

Evalvationof thecompetitivensss of products and

services in forsigzn mare=ts i

The tasks definition for the successful
Analvsis of seientific-technical and technological completion of transition stage
spheres devalopment indicators €
_ . . . . g Debnition of the princples for frther implsmentaton of the poliey of
_11%5?'11%3&{:31_?:1.111'5!:1131t and innovative achvity « o i demelorment mﬂ?:— hvsisofth L <
O r=E100s ano s2C tot= 1'Iﬂ1.'1 =é. ] .:EI'EI'IIE-
Ewalvationand analysis of the scononmrand its Stratemic chiactives sstting for the tachndosical brealthroush <

development potential -

Long-temm foracastine of socio-sconommic, scienbific-
technical and envirommental development

A

Fig.3. The sequence of the main tasks introduction of transition stage
for a national model of economic development

Conclusions and suggestions

So, according to the results of our research of the socio-economic development
of Ukraine peculiarities, we can conclude, that to create a modern socio-economic
system for the country it is advisable to develop effective public economy policy of a
transition stage to the real models identified by scientists. The policy should base on
the results of scientific studies of economic development and economy growth,
targeting at high technology and competitive products. Available intellectual and
scientific potential creates the basis for the goal achievement. The priority tasks of
the country as to European integration prove such an aim to be not only the basis for
state economic strategy, but also political consolidation of society.

To ensure the further development of Ukraine in the short term we offer the
following measures to be taken: the model economy with expensive labor and social
standards of the population must be introduced in Ukraine; the determination of
requirements for the owners of the privatized enterprises with the investment
prospects of the dependent nature as to their future operations and increase in the
number of jobs; facilitating the formation of cluster structures as a competitive
organizational form of territorial and sectorial production model and a new element
of the state economic policy aimed at ensuring socio-economic development of
regions; creating structures in Ukraine which have contributed to the emergence of
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the new cluster and would coordinate operation of cluster organizations and their
external economic relations to find points of regional growth and ensuring resist on
negative influences of the high level of competition in the global market; developing
the financial sector of Ukraine in the new economy growth models which would be
depended from investment and should be formed in short term exclusively on market
principles; returning the funds taken abroad which belong to Ukraine; developing a
mechanism for increasing investment in development and research to develop IT-
technology, infrastructure projects, environmental and other innovations; formation
of state social support towards increasing influence for reducing inequality and
overcoming the poverty, enhancing the prosperity of population.
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Anomauyia. Y cmammi 6usHaueno ocodiusocmi ma NpoONeMHI ACneKmu COYiaNbHO-
EeKOHOMIUHO20 po36umKy YKpainu, npogedeHo U020 cucmemHuli auanis. J{06e0eno Ha2anibHy
nompeoby 6npo6aONCeHHs y GIMUUZHAHIU NPAKMUYL O0KA308UX MemOOi8 Ma HOBIMHIX MEXHON02Il
VIPAGNIHHA — COYIAIbHO-EKOHOMIYHUMU ~ NPOYecamu, a MAaKodC HeoOXIOHICMb — 0epicA8HO20
Ppecyio8arHs MPAHCHOPMAYIUHUX NpOYeci6 6 eKOHOMIYI 6 YMOBAX eKOHOMIYHOI Kpus3u.
3anpononosano OCHOBHI HanpamMu mMpPAH3AKYIUHO20 nepiody 00 HOB0I Mooeni peanizayii
E€KOHOMIYHO20 DPO3BUMKY, AKA 003601UNA O HAYIOHANBbHIN eKOHOMIYI 3a KOPOMKUI 4ac euumu y
CBIMOBULL eKOHOMIYHUL NPOCMIP 3 BUCOKUM PIBHEM YUBINI308AHOCHI, Npo2pecy ma NPOYGIimaHHsL.

Heobxionicme po3pobku HOB0I eKOHOMIUHOI NONIMUKU MA 0EPAHCABHUX NPOCPAM COYIATbHO-
EeKOHOMIYHO20 PO36UMK)Y 6 KOHMEKCmI HANpsamis, wo 3abe3neuyyroms GopmyeaHHs YiliCHOCMI
cmpamezii  pO36UMKY HAYIOHAILHOI eKOHOMIKU 3 BIONOBIOHUM NPONOPYIUHUM 3POCIAHHAM
MAKPOEKOHOMIYHUX NOKA3HUKIE, NOMIMUYHUX, KYIbIMYPHUX, COYIANbHUX, eKOJIOCIYHUX MA eKOJI02IYHI
chepu kpainu. OyineHO HEeCMUYIIHULL KAIMam mMa BU3HAYEHO OCHOBHI Munu iHeecmuyii OJis
MoOepHizayii  npomucinogocmi. OOIPYHMOBAHO NOUMUBHI  BNIUBOGI (DAKMOPU  [THO3EMHUX
iHgecmuyiti Ha HAYIOHAIbHE eKOHOMIUHEe 3POCMAHHS, A MAKOMC iX NOMEHYIUHI He2amueHi HaACTIOKU.

Busnaueno xnmouoei Hanpamu  nioguujenHs —eg)eKmu8HOCmMi  YNPAGIIHHA — COYIANbHO-
EeKOHOMIYHUMU npoyecamu 8 YKpaiui, wjo 3abe3nequumsv 8npoeaddiceHHs Mooeni cmabinizayii ma
EeKOHOMIYHO20 3DOCMAHHA 8 KOPOMKOCMPOKOSIU nepcnekmusi. 3abesneueno akyeHm Ha maKomy
BAICIUBOMY KAIOUOBOMY NPOYeECi 6 NOYAMKOBUX YMOBAX €KOHOMIYHUX Nepemeopenb, AK PO36UMOK
iHopmayitinux cucmem, AKIi CMarOmMv PYUILHOKW CULOK0 NOZUMUBHUX 3MIH Y BCIX 2any3sx
eKOHOMIKU ma Y 8Cix cghepax n100CcbKo20 sHcumms. DopmysaHHsa KIACMEPHUX acoyiayiii € we 0OHUM
BAANCIUBUM HANPAMOM (POPMYBAHHA KAIOYOBUX CKAAOOBUX ePeKMUBHOTI eKOHOMIYHOI NONIMUKYU 0/
3a6e3neyenns be3nepeperHo2o CoYianbHO-eKOHOMIYHO20 3POCAHHS KPAIHU.

DopmyBaHHsa KIACMEPHUX CMPYKMYp V 0aeamvox 2any3sax HAYIOHANbHOI eKOHOMIKU €
BANCIUBUM HANPAMOM NepexioHoi (a3u 6npoeaoddceHHs HOB0i MoOeNi eKOHOMIUHO20 PO3BUMKY
Vipainu. Ile nogi eupobnuui ma 6izHec-moodeni, wo 06a3yiomvcsi Ha Koonepayii ma koonepayii
NPOMUCTIOBUX, KOMEPYIUHUX RIONPUEMCME, (QIHAHCOBUX MA HABYANbHO-HAYKOBUX YCMAHOS, SKi
NOBUHHI MAMU MONCIUBICb 3abe3neuumu nepemeopeHHs [HHOBAYIUHUX (aKmopie 8 OCHO8HE
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ooicepeno ekoHoMiuno2o 3pocmatusa. OO2pyHMO8aHo, WO IHCMPYMEHMU O0epAHCAGHOI NONIMUKU
NOBUHHI OYMU CNPAMOBAHI HA YCYHEHHs NepeuKkoo 015 (Popmy6anHs Kiacmepis, 800CKOHANEHHS
IHppacmpykmypu, CnpoujenHs MeXauizmMy 3any4eHHs Odicepen (DIHAHCYBAHHA mMA [HO3eMHUX
iHgecmuyitl, YCYHeHHsI 0OMeNCEeHb V BNPOBAOIHCEHHI THHOBAYTIL.

3pobreno 8UCHOBOK, WO 20108HUM (PAKMOPOM peanizayii cmpameidHux Hanpsamie po3gUmKYy
HaYiOHAbHOI eKOHOMIKU € i1 pecmpykmypusayis, wo 0a3yemuvcs HA: NIOBUWEHHI npiopumemie
83AEMOOII  0epHCABHUX YCMAHOB, HAYKU ma Oi3Hecy, egekmusHa ougepcuikayis odxcepern
iHgecmuyili ma iHHOBAYIUHI Npoyecu mMparchopmayii, Kiacmepuzayis eKOHOMIYHO OPIEHMOBAHUX
BUCOKOMEXHONO2IUHUX, [HMENeKMYAIbHUX, THHOPMAYIUHUX MA HAYKOMICMKUX 2any3el 3 SAKICHOW
NPOOYKYIEIO, WO KOPUCYEMbCA BEIUKUM NONUMOM HA C8IMOBOM) PUHK).

Knwuoei cnoea: coyianbHo-ekoHOMIYHA cucmema, Kpu3a, 0epicasHe peynio8aHHs,
IHGeCMUYITIHUL KIIMam, K1ACMepu3ayis, iIHCmumymu po36umKy
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IMPROVEMENT OF OPERATING PROPERTIES OF PARTS OF

FLEXOGRAPHIC SHEET MACHINES
NIIBUIIEHHSA EKCILTYATAIIIMHAX BJACTUBOCTEM JIETAJIEN
OJIIEKCOI'PA®IYHUX APKYHIEBUX MALIWH
Kirichek P.A. / Kupunuok I1.O.
d.t.s., prof. / 0.m.H., npog.
Buoasnuuo-noniepaghiunuii incmumym, HTYY «KIII im. 1. Cikopcvrocoy,
Kuis, npocnexm Ilepemocu, 37, 03056
Shostachuk O.P. / ocrauyk O.I1.
s. lecturer/ cm. suknaoau
kageopa MAIIB, Buoasnuuo-noniepaghiunuii incmumym, HTYY «KIII im. 1. Cikopcvrocoy,
Kuis, npocnexm Ilepemocu, 37, 03056

IIpobnema Hedocmamuboi MoyHOCMI NOZUYIIOBAHHI 3A20MOBOK 20POBAHO20 KAPMOHY NpU
nooaui y OpyKapcoKuil anapam cHpuduHeHa GIOCYMHICMI0 po3pOOOK MeXHON02IUHO20 npoyecy 3
VMBOPEHHs Pe2YIAPHO20 MIKPOPENbEQDY HA HANPABIAIOYUX PIEeKCOSPADIUHUX aAPKYULEBUX MAUUH.
Lle 6 ceor uepey npuzeooums 00 HemMOuHOCMi cymiweHHs ap6b, Oeghopmayii i pyUHYBaAHHS
3A20MOBOK 20(hPOKAPMOHY, BUHUKHEHHIO Oa2ambox degexmis npu Opyy.

Kniwowuosi cnoea: Opykapcokuii anapam, rexcoepaghiuvna mawiuna, MIiKpopenvep,
HanpasnAayi, 20Qhpo8aHull KApMoH.

AKTYaJbHICTh MPO0JeMH A0CTITZKeHHsI. AKTYyalbHICTh MPOOJIIEMU PO3POOKHU
TEXHOJIOTIYHOTO TPOLIECY YTBOPEHHsI peryisipHoro Mikpopenbedy (PM) Ha
HaIpapJstounx QuiekcorpadiuHux apKylIeBUX MallUH CIHPUYMHEHUN HEJOCTATHBHOIO
TOYHICTIO TIO3HUIIIOHYBaHHS 3aroTOBOK ToGpOBAHOIO KapTOHY IIpU Tojdadl y
Ipykapcbkuit amapat . [Ipu 11soMy CrocTepira€ThCsi HETOYHICTh CYMIIIEHHS JBOX 1
oinbiIe Gap6, nedopmallis 1 pydHyBaHHS CAMHUX 3arOTOBOK TOPOKAPTOHY.

Meta aocaigkerns. [IpoBecTu aHaii3 MO3MIIIFOBAaHHS 3arOTOBOK ro()pOBaHOTO
KapTOHY PI3HUX THUITB, & TAKOX SKICTh 1 TOUHICTH CyMimeHHs Gap0d mpu Apyii Ha
HbOMY. P03poOHUTH TEXHOJOTIYHUN MPOIEC YTBOPEHHS PETYJISAPHOTO MIKpopenbedy
Ha HAMPaBJSIIOYUX TPACHOPTYIOUOI CHUCTEMH apKyIieBUX ¢uiexcorpadiuHux MarivH
JUTSI TOYHOCT1 TIO3UIIIFOBAHHS MPHU JPYIIl 3aTOTOBKO Ta IMABUIICHHS €KCILTyaTaIliiHuX
BJIACTUBOCTEH MPHU MPOXOKEHHI Yepe3 BUIIEBKa3aHy cucTeMy. JloCHiauT MeXaHi3M
3aJlaHHS THUCKY Yy BHUIUBIAI KOHYCHOI MapW Ta 3alpolOHyBaTH MUISXH HOTO
YAOCKOHAJICHHS.

Teoperuuna yacruna Posrnsgarorbest apkyumesi (iaekcorpadiydi MamivHU, a
caMe TpaHCHOpTyKuUa CHUCTEeMa, Je¢ HeoOxigHa o00poOka MOBEPXOHb METOI0M
MOBEPXHEBOTO IJIaCTUYHOTO JedopMyBaHHS 1 MoOke OyTH 3acTocoBaHa IS
MOKPAIICHHS TUIABHOCTI X0y 1 MO3UIIIOHYBaHHS TO(POKAPTOHY MPHU MPOXOJl HOTro
IO MJIACKUM HampaBsiiouuM (iekcorpadiuHoro ooiagHaHHs.

BigomMuii TeXHOJIOTTYHMIA MPOIIEC OOPOOKH MIICCKUX MOBEPXOHb KOMOIHOBAaHUM
1HCTpyMEHTOM [1], 3rigHO SIKOMY, BUKOHYIOTb KOMOIHOBaHYy OOpOOKY pi3aHHSIM 1
MOBEPXHEBUM IUIACTUYHUM JehOpMYyBaHHSIM IUIOCKUX TIOBEPXOHb. B maHomy
TEXHOJIOIYHOMY TIpolieci nedopMyrodi eJIeMEHTH YacTKOBO '"3aKaTyioTh' HAIUIMBU
MeTaja, SIKl YTBOPIOIOTBbCS MICHS PI3aHHsS, 1 B TOM CaMUi 4Yac yTBOPIOIOTH HOBI
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HarMBM TMicis cebe. TakuM 4MHOM (POPMYETHCS HEPETYJSPHUN MIKpopenbed 3
BEITMYMHOIO HATUTHBIB O1IBIIIO0, HI’K BUXIJTHA IOPCTKICTh.

Binomuii Takox cmoci0 MOBEPXHEBOTO IUIACTUYHOTO AePOpMYyBaHHS, IPHU
SKOMY Ha TIOBEPXHIi CIOYATKy (POPMYIOTHCSI KaHABKH, 3 MOJAIBIIUM Ae(POpMYyBaHHIM
il KpaiB 1HCTpyMEHTaMHU 3 MPAMOIiHIIHOIO ¢opmoro TBipHOI [2]. Ilpu dopmyBanHi
KaHaBKH B1JJOYBa€ThCs 3MILIHEHHS MMOBepxHi. OIHAaK BeJIMYMHA 3yCHIUIS, K HACIIIOK,
1 TMOIMpeHHs IacTU4YHOi Aedopmariii Ha 3HAYHY TIHOWHY, IO XapaKTEPHU3YE
3MIIIHEHUH 1map, oOmexeHa. lle MoscCHIOETbCS TUM, IO BHUCOTAa HAIUIUBIB, SIKI
YTBOPIOIOTBCSI TIpU 00poOILll, TUM Oliblla, YMM OlIbIIE€ 3yCUIUIS BIABIIOBAHHS
aedopmyrodoro iHcTpyMmMeHTa. [Ipm  BemMKUX 3YCWIUIAX, HANpUKIAA, TMpH
HEOOXITHOCTI OTPUMAHHSI BEJIMKOI INIMOWHU 3MIIHEHOTO LIapy, BHCOTA HAIlJIUBIB
MOJKE€ JIOCSATATH TaKUX BEJIMYMH, MPHU SKUX MOJanbiie (OpMYyBaHHS KaHABKU MOXKE
cTatu HeMoXJMBUM. Hactymue aedopmyBaHHsS KpaiB KaHAaBKH B I[bOMY BHUIAQJIKY
Oylne CymnpoBODKYBATHCS 3pPOCTaHHSIM  1HTEHCHUBHOCTI  HAKJEIy, 30UIBIIUTH
BIPOT1/IHICTh MEPEHAKIICITY TTOBEPXHEBUX IIIAPIB METAITY.

Po3risiHyTo Tako)k TEXHOJOTIYHUN TpoIec KOMOIHOBaHOI OOpOOKH MOBEpPXHIi
IUISXOM BHIIEPEKAI0YOr0 IMOBEpXHEBOro rmiactuaHoro aehopmyBanas (IIT1J]) 3
HACTYyITHOIO OOpOOKOI0 ajaMa3HO-aOpa3sMBHUM I1HCTpyMEHTOM. B Takuii croci6 Ha
MJIaCKii TIOBEPXHI JIeTall alMa3HUM JedOpMYIOUUM I1HCTPYMEHTOM YTBOPIOIOTH
4acTKOBO-perysisapHuit mikpopenbed (UPM) votupukytHoro tumy. Hammusu, 1o
YTBOPWJIMCA MICJsl MEepIIOl  TEXHOJOTIYHOI  omepauii, a TakoX TrpediHIl
MIKPOHEPIBHOCTEH Ha NUISHKaX 3 BHUXIJHOK MIOPCTKICTIO 3HIMANOTHCA MPOTATOM
JPYToi omepartii TopieM aaimMa3Ho-a0pa3suBHOIO IHCTPYMEHTA.

Mikpopenbed YOTHUPUKYTHOTO THUIIy HE CIpHUSA€ MO3MUI[IIOBAHHIO KapTOHY IpHU
MOB3/I0B)KHBOMY (IIPSIMOJIIHIMHOMY) pycl N0 IUIAacKId HampaBlArOYiidl. AJIMa3HO-
a0pa3uBHUM 1HCTPYMEHTOM 3HIMAIOThCS BC1 HAIUIUBH, B TOM Yac, 3AJIMIIHUBIIN KpaiH1
HAaIUIMBU Ha MIKpOpEIbe(pHUX Hampapisitouux [3,4], crae MOXKINMBO MO3ULIOHYBAaTH
KapTOH IIPU MEPEMIILEHH] HOro Mo MIACKUM HaIlPaBIISIFOUYHM.

B ocHoBi 3amaHoro crnocoOy YTBOpPeHHS MiKpopenbedy IMOCTaBleHa 3aadya
MOKpAIeHHsI IJIABHOCTI PyXy 1 MO3UIIIOHYBaHHS TOPPOKAPTOHY MPH IPOXOAl HOTro
110 TUTACKUM HampapysitounM (iiekcorpadiqHoro o0aaaHaHHS.

Bix mouarky 3anpykoByBaHHS TO(QpPOBAHOTO KapTOHY /10 OTPUMAaHHS KIHIIEBOI
npoayKIli Ha QuiekcorpadiuHii apKylIeBld MalIMHI BiH MPOXOJAUThH Yepe3 MPUCTPOT
mojadi Ta TpaHcmopTyBaHHs. [Ipuctpoi mogadi 3a0e3neuyroTh HaAiiHE BiIIUICHHS
apKyia KapToHy BiA cTocy. JIMCTOBUBIOHI MpHUMMalibHI MPUCTOI 3a0€3MedyroTh
BUBEJICHHS BIIOMTKIB 3 OCTAaHHBOI JAPYKAPCHKOI CEKIlli Ta iX yKJIaJaHHS B CTalleib.
BaxxinBoo BHMOTOIO 10 IIMX MEXaHI3MIB € BIACYTHICTH AedopMaliiii Ta IHIIUX
MOIIKO/HKEHb apKyIlla MEXaHi3MaMH 3aXBaTy Ta TPAHCIIOPTYBaHHS.

MexaHi3MH BUPIBHIOBAHHS 3a0€3ME€4YYIOTh CTA0UIbHE MPSIMOKYTHE MOJIOKEHHS
apKylIiB MO BIAHOIICHHIO 70 (GOpMHU Mepea Mmojavero iX B ApyKapchKy cekiito. Lle
OB’ S13aHO 3 HEOOXIAHICTIO TOYHOT'O CITIBBIIHOILICHHS 1 CTAJIOCTI PO3MIpiB IMOJIB Ha
B1IOUTKAX, a TAKO TOYHOTO HaKJajgaHHs Gap0d npu JIpyKyBaHHI B KiIbKa MPOTOHIB.

ABTOpaMu 3alpONOHOBAHO YTBOPEHHS MIKPOHAMPABIAIOYMX HA IJIACKUX
MOBEPXHAX TPAHCIOPTYIOUOi CHUCTEMHU apKyleBoi ¢iekcorpadiuHoi MalvHU
METOJIOM TIOBEPXHEBOTO IUIACTHYHOTO JAedopmyBaHHS. lle 3HAYHO MOKpaIIUThH
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IJABHICTh PYXy 1 TO3UINIOBaHHA TOQPOKAPTOHY MPU HMOro MEePeMIilIeHHI 10
HampapJsitounM QuiekcorpadiqHoro 00IaTHAHHS 1 SIK HACIIIOK SKICHE BiTBOPCHHS
HeoOXx11HO1 1H(popMaIlli Ha MOBEPXHI 3a[PYKOBAHOT POAYKIIIi.

O6poOka 3I1ICHIOETHCST HAa BEPTUKAIBHO-(PpPE3epHOMY BEpCTaTi 3a JOIMOMOTOI0
CHeliaJibHOTO BiOpariiiHoro npuctporw. B skocTi nedopMyrodoro iHCTpyMeHTa
BUKOPHUCTOBYBABCS BUTJIAIKyBad chepruuHOoi (GOpMHU 13 CHHTETUYHOTO ajiMa3a MapKH
«xapbonanoy». [lepen yrBopenusm PM muacki Hanpapiisirodi mutiyyBaiu, TIOPCTKICTh
nmoBepxHi JopiBHIOBaia Ra=0,32mxMm. [lomepenHi AOCHIKEHHS MPOBOAUINCH
BUIJIQ/KyBayaMu 3 paaiycamu pobouoi chepu R=1,5Mm, R=2mm, R=2 5mwm.
Onrtumizariisi pagiyca IHCTpyMEHTa 3/1MCHIOBAIaCh METOJIOM CIMIUICKC-TIJIaHyBaHHS.
B skocTi BHXiIHOTO TjIaHa JOCHIIKEHHS BHUKOPHUCTOBYBajach MATPHUIIS CIMIICKC-
IJIaHyBaHHS TpU KUIbKOcTl (paktopiB K=3. B pesynbTaTi peanizailii BUXIJHOTO
ciMILIEKca OyJI0 BCTAaHOBJIEHO, 1110 HalOLIbII CTa01IbHI FeOMEeTpUYHI nmapameTpu PM
YTBOPIOIOTHCS BUTJIAJKYBA4YEM 13 CHHTETUYHOTO aliMasa 3 pajitycom cepu R=2mm.

B 3amexxHOoCTI 10 BUMOT 1O TBEPAOCTI JO Marepiajga HampaBIsSIOUUX,
co01BapTOCTI MEXaHI3MIB IO/adil B IKOCTI MaTepiaia BUpoOiB gochipkyBauch: C120
(HRC 55..57), C120X (HRC 58..60), Ct40 (HRC 60..63), Ct40X (HRC 62..64),
Cr65 (HRC 63..65), Ct65XT" (HRC 65..67).

Texnonoriunuit mporec yrtBopeHHs PM Ha mnmackux HampaBisiouux [S]
MPOBOJIATh B JEKUJIbKa MPOXOJiB. B pe3ynpTaTi Mmepmioro mpoxojy Ha IMOBEPXHI
KpaliHIX HanpaBJISI0YMX YTBOPIOIOTH MPSAMOJIHIMHI MIKpOHarpasistoul (puc.l) s
BKa3aHMX BHILE MareplajiB Ta BIANOBIAHMMHM napamerpamu PM. B pesynbTari
BUKOHAHHS TEPIIOr0 MPOXOAY yTBOPIOIOTH IUIACKY MIKPOHAMPAaBIAIOUY IIMPUHOIO
b=0,4-0,33 MM, rmuounoro h=0,0068-0,005 mm, 3 HarmmBamu h,;=0,003-0,0022 MM

(puc.2).

SO0, 4 200

440, 1900

FIO0, 46808

Puc.1. YTBOpeHHs1 Mikpopeabedy HA HAIPABJISIOYUX APKYLIEBUX
duaexcorpadgivHux MammMHaX
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OmnucaTy HaHECEHHS MIKpOopelbey MOKEMO 3a JTI0TTOMOT0r0 (DYHKITIT:

d+ —sin
YV = —5n —x,
B 5] 2

JIe d-BeUYrHA 3MIIICHHS, MM

Ha npyromy mnpoxoai 3ycuiuis jaedopMyBaHHS 3MEHINYIOTh 1 BHYTPIIIHI
HAIUTMBU TIPSIMOJIIHIMHOIO MIKPOHAMPABIAIOUOi, KpIM ABOX KpalHIX, MIJIaI0Th
IJIACTUYHOMY JeopMyBaHHIO. ['eOMeTpHUYHI XapaKTEPUCTUKU BKAa3aHUX HaILJIMBIB
MaroTh mapmerpu: hu2=0,0015-0,0012mm.
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Puc.2. 3ajgexuHicTb riiuOMHM HepiBHOCTEH BiJl 3yCHJLISA BAABJIIOBAHHS
[ToTiM Ha BHYTpPIIIHIA TIJIACKIM HaMNpaBIsAIOUYIM OTPUMYIOTH CHHYCOITAIbHY

MiIKpOHamnpasysitouy 3 nmapamerpamu b=0,33-0,25 mMm, h=0,002-0,0015 mm, h,=0,001-
0,0006 mm (puc.3).

he

A

i>4

Puc.3. IIpodisab mikpopenbedy Ha HanpaBJISAIOYNX

BHyTpimHIO miacky — HampaBiAOYy — OANAIOTH  TaKOX  [JIACTUYHOMY
nepopMyBaHHIO, Ha TIOBEPXHI YTBOPIOIOTh CIHYCOilalbHy Hampasistouy. s 11poro
nehopMyr0UuoMy 1THCTPYMEHTY HAJalOTh TOJATKOBO OCHUJISIpHI pyxu. ['eomerpudHi
XapaKTEPUCTUKU CIHYCOilaJbHOT MIKpOHAMPABISIIOYOi MaroTh mapametpu: b=0,33-
0,25mm; h=0,002-0,0015mm; ha=0,001-0,006mm.
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Kinepy oOpoOKy IIacKuMX HampaBiAOYMX T0Jadl KapTOHY 3/IMCHIOIOTH 3a
JEK1JIbKa MPOXOA1B METOJOM MOBEPXHEBOTO IIACTHYHOTO J1e(hOopMyBaHHS.

ExcniepumenTansHO JOCIIKEHO, 110 ONTHMAJIBHOIO IUIOIIEIO
MIKpOHANpPABIAIOYNX [UIsl KpailHiX BHYTpilIHbOI € BenmuuumHa F=28..32% Bix
3arajbHOT TUIOII KOXKHOI 3 HUX.

Jsis BU3HAUYEHHS 3HOCOCTIMKOCTI HANPaB/ISIIOYUX MTPOBOAMIUCH JOCTIIKEHHS Ha
3HOC METOJOM TMOpIBHSHHS BaroBUX BTpaT 3a JOMOMOTOI0 J1a0OpaTOPHUX
aHamiTiuHux BariB. [lorpimHicts 3HOCY Macu He Ounblie +/-0,15mr. Pesynbratu
JOCIIKEHb TTOKA3aJld, 110 3HOCOCTIMKICTh KpalHIX Ta BHYTPILIHBOI HAMPaBJISIOUUX
y NOPIBHSIHHI 3 NUTI(POBAHUMU HAIPABIISIOUYUMU 301Ib1Iy€eThes y 1,8-2,2 pasis.

OngHuM 13 BaXJIMBUX MeEXaHI3MIB y QuiekcorpadiuHiii MallMHI € MeXaHI3M
3aJaHHsl TUCKY 3 BHUKOPUCTAaHHSIM KOHYCHUX TOBEpXOHb. OCOOIMBICTIO I[HOTO
MEXaHI3My € TEepIOJUYHICTh KOHTAKTY 30BHIIIHBOI 1 BHYTPIMIHBbOI KOHYCHHUX
MOBEpPXOHb. 3T1IHO 3 TEXHIYHMMHU YMOBaMM [Jisi TepeAadi 3yCHUIsi KOXKHA 3
KOHTAKTYIOUMX JIeTaled MOBMHHA MAaKCHUMAaJIbHO IIIJIBHO MEPIOAMYHO MPHIATaTH
OJIHA JIO OAHOI 1 B TOM K€ Yac TOYHO MO3HWIIOHYBAaTUCh B 3adaHid mo3uilii. Hamm
3aIPOIIOHOBAHUN  TEXHOJOTIUHMM TIPOIEC, SKUW CKIAJAEThCS 3  JICKUIBKOX
TEXHOJIOTTYHUX OTIepaIlii.

Ha nepmmioMy TeXHOJOTIYHOMY €Tarll BHYTPIIIHIO KOHYCHY KOHYCHY TOBEPXHIO
MiAJaI0Th ToBepXHEBOMY IwiactTudyHoMmy nedopmyBanuto (ITI11). Buacmimox TIITJI
3MIHIOIOTBCSI TEOMETPHUHI 1 (PI3UKO-MEXaHIYH1 MapaMeTpy MOBEPXHi 1 MOBEPXHEBOTO
mapy. MikporeoMerpiss NOBEpXHI HaOyBa€ I1HIIONO 3HAYEHHS: MIKPOHEPIBHOCTI
MaloTh 3TJIaXKEHY, CKpyrieHy (opmy. Y 3B’S3Ky 3 BEIHMKHM PaiycoM 3aKpyTJICHb
BEpPUIMH MIKPOHEPIBHOCTEM 301IBIIYETHCS 1 OMIOPHA IJIONIA TOBEPXHI.

B pesynpraTi IIIIJ] B mnpunoBepXHEBOMY IIapl BHHHUKAIOTh CTHCKYHOYl
3aJUIIKOBI HANpyTH, SKI IMiJBHUINYIOTh EKCIUTyaTalliiiHI BIacTUBOCTI BUPOOY (dac
OpPUIPAIIOBAHHS,  3HOCOCTIMKICTb,  IIUIBHICTh  MNPUJISITAHHS  KOHTAKTYIOUMX
MOBEPXOHb, KOPO3iiiHa CTIHKICTH 1 T.1H.).

Ha napyromy TtexHoOJOTiYHOMY eTami s 301IbIIEHHS TUIONII KOHTAaKTy 1
TOYHOCTI MMO3UIIIOHYBAaHHSI KOHYCHHUX IMOBEPXOHD 1 SIK HACJI1JIOK MOKPAIEHHS SKICHUX
MOKA3HUKIB KIHEMAaTUKH JpyKapchbKoro amaparta Qiekcorpa@iyHux apKyIIeBUX
MalllMH, a TaKOX SIKOCTI JPYKOBAaHOi MPOAYKIi BHKOHYIOTH JIBI TEXHOJIOT1YHI
onepartii. I1ig yac mepioi omepariii Ha 30BHINIHIA KOHYCHIM MOBEPXHI YTBOPIOIOTh
JaCTKOBO-PETYJIIpHUN Mikpopenbed y BTl cuHycoigu. [lmomra moBepxHi
MIKpOpeIbe(PHOI CHHYCOITU 3HAXOAUTHCS B Mexax 20-25% Bijg TUIoml KOHYCHOI
MOBEpPXHi, fAKa BiACIUCHA.

Buxonsum 3 KOHCTPYKTUBHOI OCOOJMBOCTI KOHYCHOI JA€Tajl CHHYCOiJaJlbHY
MIKpOHAMpPaBJAI0Yy YTBOPIOIOTH HA BIJCTaHI 3 MM BiJ BEpIIMHU KOHyca Aetaini. B
pe3ysbTaTi BiJCIY€HAa YacTHHA I YTBOPEHHS CHHYCOINaJbHOI HAIPaBIISAIOYOl Mae
~2MM.

Tepaicts konycHoi aetami HRC 56..60 ta 58..62.

PesynbpTaTu mociipkeHb MpejacTaBiieHl B poborax [4,5] M03BOJISIOTH BUOpATH
sycwis  gedopmyBanHs B giamasoni  100-120H. B saxocti  aedopmyrouoro
1HCTpyMEHTa O0OpaHO CUHTETUYHUHN aJIMa3HUM 1HJEHTOP MapKu «kapOoHamo». Pamiyc
chepu 3akpyTiIeHHS peKoMeHayeTbes 2,0..2,5 M.
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Pe3ynbTatu nmpoBeeHUX NPOOHUX TOCIIPKEHb CIMIUIEKC-METOAOM JI03BOJIMIIU
3agati 3ycusuist BaaemoBanHs P=100H mpu paaiyci chepu inctpymenta R=2mwm.
[Ipn 3a3HaueHUMX 3yCWJUIAX IHCTPYMEHTa Ha TIOBEPXHI Ha TMOBEPXHI Jeranl
BUJIABUJIN/YTBOPUIIM CIHYCOIalbHY MIKpPOHANpAaBIsAOUy 3 HapaMeTpaMu: LIMPHHA
kaHaBku cuHycoinn—~O0,2mM, raubuHa kaHaBku cuHycoinn—~0,001MmM, BuHcOTa
HAIUIMBIB KaHaBKH cuHycoigu—0,0003mm.

Ha mpyriiéi omepariii 30BHINIHIO KOHYCHY MOBEPXHIO neTani (puc.4) mianarmTh
BUTJIQJKyBaHHIO TIpU 3ycwiuil BaaBimtoBaHHa P=50H 1 paxiyci cdepu iHCTpymeHTa
R=2,5MM. B pe3ynpTaTi 3anpornoHOBaHOi omeparlii 3riaJKylTbCS HAIUIUBH 10
BenuuuHu 0,0002MM, TOOTO HAIIMBY 3HAXOSATHCA B MEKaX HIOPCTKOCTI TOBEPXHI.

JIOBXMHA [TOBHOI apK cHHycoimu Bix 0 1o m gopisaioe: L_apk=2V2E(N2/2,1/2)

E(k,t) enintuunuii interpan Il poxy

JIOBXXWHA TyTH CUHYCO1IH:

[ 2 2

Lan =V2E(, %) V2E(T%,),0 €3, €, <

SN
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=

[Tnoria apku cUHyCOimu: S = 2by2E(=,
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Puc.4. IloBepxHsi KOHYCHOI AeTaJli MEXaHI3MY THCKY

Taxkum unHOM:

TRVRE+ H? —rr? — h? — 2
5 = 4b‘v'l E-E(?,

[ =

)

[

Po3paxyHok miiornii KoHyCHOI TOBepXHi (puc.S):
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JIoB>KHHA OIHIET CUHYCOIIA IO TIBOX apOK: a

Puc.5. BuzdHavyeHHs U101 HAHECEHHSI MIKpopeabedy

3 MeTOow 3MIIHEHHS MNWIHAPUYHUX, IUIaCKUX, (ACOHHUX TMap TepTs
noJiirpaiuHuX MalIMH MEPCIEKTUBHUM TaKOX € 3MILHEHHS MOBEPXOHb JeTajel 3
PETYISIPHUM MIKpOpenbe(OoM KOHCTPYKIIIMHOI CTalll METOJ0M MOHHOTO a30TyBaHHS B
0€3BOIHEBOMY CEpEIOBHUII B IUIa3Mi TeJNIHOHHOTO po3psany. Ha rtemepimHiii gac
BIIPOBAHKCHHS 3a3HAYEHOT TEXHOJIOT1] MOTpeOye sIK OUIBIN MUPOKUX JOCHTIKEHb Ha
CTAJIEBUX JETaNsAX, TaK 1 OOMEXEeHb KaMep YCTAHOBKM Ui HMOHHO-IIJIA3MOBOTO
(dbopMyBaHHSI BYIJICLEBUX HAHOTPYOOK B €IMHOMY BaKyyMHO-TEXHOJIOIOTTYHOMY
nuKi [5,7]

B po6oTtax mocniikeHo BILUTUB MOBHICTIO peryisipHux mikpopenbedis (IIPMP) i
YacTKOBO peryssipHux Mikpopenbedis (YPMP) pisHux BuaiB 1 THUIIB Ha
3HOCOCTINKICTh, KOPO3iifHY CTIMKICTh, IUIABHICTh PYXY, MPHUIIPAIIOBAHHS TIACKUX 1
HWIIHIPUYHUX TOBEPXOHb JIeTaliel MalllMH 1 MEXaHi3MiB. 3amnporoHOBAaHO
M1JIBUIIYBATH T1POIIUIBHICTh B Mapax MeTal-pe3uHa 3a JIOMOMOTOK YTBOPEHHS Ha
METAJICBIH  TMOBEpPXHI  TeTparoHaJibHOoro  abo  rekcaroHaibHoro  I[IPMP.
[IpoanamizoBaHi  JOCHIJDKEHHS  CBIAYaThb NP0  aKTYaJIbHICTh  TOKpPAIICHHS
Tr€OMETPUYHUX TapaMeTPiB MOBEPXOHb JeTajieil ¢uekcorpadiyHoro obiaHaHHS 3a
PaXyHOK YTBOPEHHSI PEryJsipHUX MiKkpopenbediB. KOHCTPYKTHBHI OCOOJIMBOCTI
JeTanei 1 By3JdiB, iX (YHKIIOHANbHE NPU3HAYCHHS CBIAYAaTh PO MOKIIUBICTH
Bukopuctanus wmeromiB [IIIJ[ (BurmamxyBaHHS, po3KaTyBaHHS, BiOpalliiiHe
HaKaTyBaHHsS 1 OOKaTyBaHHS 1 T.1H.) [ (IHIIIHOT MOBEPXHI 3 METOIO MOKpPAIICHHS
AKOCT1 1 €KCIUIyaTallliHUX BIIACTHUBOCTEW BHUPOOIB, IO B CBOIO YEPry MO3UTHUBHO
BILUIMBAE Ha SKICTh MOJIrpad1yHOl TPOAYKILi.

Mikpopenbed YOTHUPUKYTHOTO THUIIy HE CIpHUSA€ MO3UI[IIOBAHHIO KapTOHY IPHU
MOB3/I0BKHBOMY (MPSAMOIIHIHHOMY) PyCl MO TUTACKINA HAIIPABJISIOYIN.

Anma3H0-a0pa3suBHUM IHCTPYMEHTOM 3HIMArOThCSl BCl HAIUIMBH, B TOW dac,
3aUIIMBINM KpaiH1 HAIUTMBH HAa MIKPOpENbe(HUX HAMPABISIOUUX, CTAE€ MOKIIHBO
MO3UIIOHYBATH KapTOH MPHU MEPEMIIIEHH] HOT0 MO MIACKUM HAINPaBIISIOUUM.

[Ipouiecy mMOBEPXHEBO-ILIACTUYHOTO JA€(POPMYBaHHS CHIPHUAIOTH YTBOPEHHIO
3QJIMIIKOBUX HAMpyT, SKI MO3UTHUBHO BIUIMBAIOTH HAa 3HOCOCTIMKICTH Map TEPTH
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BUPOOIB 3 METajy, B TOM yac K 1utidoBaHi MOBEPXHI HABIAKHU.

Bigomuii crioci6 koMOiHOBaHOI 03100F0BaIbHO-3MIITHIOI04Y01 00po0ku (030)
IUTACKUX HAMpPaBIIAIOUUX [6] momirpadiqHoro o0i1aHaHHS MUIIXOM BUIIEPEIKAI0YOTO
KJIACUYHOTO Je(OpPMYBaHHS 3 HACTYNMHOI OOpOOKOI  amMa3HOo-aOpa3uBHUM
iHCcTpyMeHTOM. [lpu 1ipboMy Ha mMijackiii MOBEpXHI JeTali CTBOPIOIOTH alMa3HUM
1e(pOpMYIOUUM THCTPYMEHTOM YaCTKOBO-PETYJISIPHUN MIKpOpenbed YOTHPUKYTHOTO
tuny. HamnuBm, mo yTBopumiMcs micias mepuioi TexHosnoriunoi omepatii O30, a
TaKoX TpeOiHIl MIKPOHEPIBHOCTEH Ha [UISHKAX 3 BHUXIJHOK IIOPCTKICTIO
3HIMAIOTHCS MPOTITOM JPYroi ornepariii TopueM aaMa3Ho-adpa3uBHOTO THCTPYMEHTA.

[IpoBeneHHsT 3HOCOCTIMKOCTI IUIACKMX HampaBisAiouux  QuekcorpadiyHoi
apKyIIeBoi MallMHW TPOBOAWIOCH Ha CIEliaJbHOMY CTeHAI TepTd Ha 0asi
BEpTUKaJILHO-(pe3epHoro Bepcrarta. st mocnimkeHHss Oyju MiATOTOBJICHI 3pa3Ku,
K1 IMITYBaJIM HallpaBJIA0Yi Ta 3aIpyKOBYBaHUN MaTepiall.

IlinroToBKa 3pa3kiB I JOCHDKCHb 3IIMCHIOBAJIACh 3a HACTYIHHM
AITOPUTMOM:

1. OurcTka MOBEPXOHB MOBITPSIM M1 THCKOM, TPOMUBKA B aIl€TOHI Ta CIHUPTI,
CyIIIKa.

2. Buznauenns Ha npodigomeTpi-ripodinorpadi riimOUHU MIKpOHATIPABIISIOYUX.

3. 3akpimieHHs 3pa3kiB 1 3a0e3MedYeHHs] THUCKY: 3pa30K |—B 3aTUCKHOMY
MIPUCTPOI HA CTOJIl BEpCTaTa, 3pa3ok 4 B Tpumadui 5.

4. ITicns 10 roguH TepTs MMiJl HABAHTAKEHHAM POOOTY CTEHJ1a 3YIUHSIOTb.

5.3pa3ok 1 ouMILaOTh, NPOMUBAIOTH B ALETOHI 1 CHMPTI, MPOCYIIYIOTh Ta
3BaXYIOTh. BCTaHOBIIOIOTH BEMTUYHMHY 3HOCY METOZOM IOPIBHSHHS BarOBUX BTPAT 32
JOIIOMOTOI0 aHANNITUYHMX BariB 3 IMoxuOkor He Oimbme 0,15MkM. Bu3nadaroThb
BEJIMYMHY JIHIAHOrO 3HOCY MO 3MIHI TJIMOMHUM MIKPOHANpaBIAIOYMX Ha
npodinomerpi-podimorpadi.

Jlis  omTuMizaiii  TJIOMII  MIKPOHAINpPABISIOUUX HA 3pa3kaX YTBOPIOIOTH
peryisipHuil Mikpopenbed.

JlocmKeHHST 3HOCOCTIMKOCTI Ha OJHUX 1 THX peXuUMax JyOIrOBaIMCh 1O 2
pasu. TakuM YMHOM CHIBCTaBIIAIOYl METOJIU OIIIHIOBAHHS 3HOCY HAIPaBISIOUUX
MOYXHa BUKOPUCTOBYBATH Yy TOAANIBIIIIN pOOOTI Ta AOCIIIKEHHIX

BucHoBxu

Craructuuni nani Hakiaay 20 000 mT. 3aapyKOBaHUX apKyIIiB ropoKapTOHY
MOKa3aju:

1. To4HICTH IO3UITIFOBAaHHS 3arOTOBOK TOGpoKapTOHy 30iibmmriack Ha 33..37%.

2. Jlepextu ipm nmpyti, a came HecyMiteHHs ¢hap0 3meHmmiock Ha 14..18%.

3. [InaBHICTH MPOXOAKEHHS 3ar0TOBOK 3pocia Ha 20%.

4. 301nplIeHHST MIBUAKOCTI JIPYKy 3@ PpPaxyHOK 3MEHIIEHHS MOXHOOK
MO3UIIIFOBaHHS MOXJIHBE Ha 5..10%.

5. TouHICTh 3aJ]aHHS TUCKY B APYKapChKiil nmapi 3pocia Ha 12..17%.

6. CTaOlIbHICTh, TOBIIMHU 1Iapy ¢apObu Ha 3aJpyKOBYBaHOMY MaTepiai
miaBUIIack Ha 16..22% B 3a1€3KHOCTI B1JI IIIBUIKOCTI.

7. Hac HamaroIkeHHs 0 IPYyKapChKOTO Ipolecy 3MeHIyeTbes Ha 10%.
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Abstract. The urgency of the problem of developing the technological process of formation of
regular microrelief (RM) on the guides of flexographic sheet-fed machines is caused by insufficient
accuracy of positioning of corrugated cardboard blanks when fed to the printing apparatus. At the
same time inaccuracy of combination of two and more paints, deformation and destruction of
preparations of a corrugated cardboard is observed.

The technological process of combined surface treatment by advanced surface plastic
deformation (PPD) with subsequent treatment with a diamond-abrasive tool is also considered. In
this way, a partially regular microrelief (CRM) of the quadrangular type is formed on the flat
surface of the part with a diamond deforming tool. The inflows formed after the first technological
operation, as well as the combs of micro-irregularities in areas with initial roughness are removed
during the second operation by the end face of the diamond-abrasive tool.

Alignment mechanisms provide a stable rectangular position of the sheets relative to the form
before feeding them into the printing section. This is due to the need for an accurate ratio and
consistency of the size of the margins on the prints, as well as the exact application of inks when
printing in several runs.

Keywords: print unit, flexographic machine, microrelief, Oowmy guides, corrugated
cardboard.
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Abstract. This work is devoted to remote sensing imagery geometric transformation. In this
work a method of geometric transformation of an aerospace image based on GCPs and linear
elements of the image was proposed. To distinguish linear elements automatically, the author’s
algorithm of classification of high-resolution multispectral photogrammetric images was used.

Key words: CCD scanner, classification, geometric transformation, aircraft, digital image.

Introduction.

At present information technologies are widely used in digital image processing.
The highest demand tasks are pattern recognition and image classification. These
tasks are particularly important in the remote sensing area for satellite image
processing [1, 2]. Today a lot of aircrafts are able to provide high quality images of
the Earth surface.

A geometric transformation is an important step in remote sensing data (RSD)
preprocessing. Aerospace scanner images usually have geometric distortions caused
by the spacecraft motion, imaging conditions, and scanner system type. As distinct
from analog photography, which covers a certain surface area at a time, pushbroom
CCD scanners onboard today’s satellites capture images by successively scanning the
Earth’s surface with a CCD line perpendicular to or along the spacecraft flight
direction. Images captured by pushbroom CCD scanners have systematic and non-
systematic distortions because each scanned line is obtained independently of the
previous one and the spacecraft’s geometric parameters at the instant of scanning of
each individual line may differ [3]. So, this requires the development of geometric
correction method for the Images captured by pushbroom CCD scanners

Methods of geometric correction of distortions caused by instability in the
attitude position of an aerospace platform.

According to the RSD distortion type, appropriate methods of geometric
correction are used. A 2D image of a ground surface area is obtained by combining
individual scanned lines. Each line is captured at certain exterior orientation
parameters that describe the ERS system position in the global coordinate system. For
CCD scanners, the line capture frequency is several hundreds of hertz; along with
scanners, ERS systems have positioning and orientation systems (POSs), which
record data on the ERS system position and the exterior orientation parameters. The
ERS system motion results in geometric distortions caused by instability in the
attitude position of the aerospace platform and the velocity and height variation. This
is especially clearly visible in images with linear objects. Fig. 1 shows a fragment of
an aerospace image captured by a pushbroom CCD scanner.

No geometric transformation was applied to this image; angular, scale, and
panoramic distortions can be seen therein. Fig. 2 shows an image of the same area; it
was captured at another time and underwent a geometric transformation.
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Figure 1 — Fragment of an aerospace image

Authoring

The image processed in this section was captured from an aircraft equipped with
a multispectral CCD scanner. The aircraft height is 800 m, and the spatial resolution
is about 0.6 m.

Figure 2 - erospace image with the geoetric distortions removed
Authoring

The geometric position of the pixels in the image plane relative to the object
plane is described by the collinearity equation:

X X; =X,
- f Z,-2,

where x; and y, are the coordinates of a point in the image coordinate system, f'is the
calibrated focal distance of the optical system, and A is a scaling factor. For images
produced by pushbroom CCD scanners, y~=0. X; , Y, , and Z; are the ground
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coordinates of the projection center, X;, Y;, Z; are the coordinates of the point in the
terrestrial coordinate system, and R is the rotation matrix of the coordinate system,
which describes the rotation angles of the scanner system in space. If 6 exterior
orientation parameters X;, Y;, Z, and 3 angles of the rotation matrix are known for
each scanned line of a satellite image, it can be corrected by geometric
transformation.

In actual practice, exterior orientation elements are not always perfect. For
images captured by pushbroom CCD scanners, a method of correction with the use of
the imaging device positioning and orientation system is employed. Positioning and
orientation systems give the imaging parameters of each line for the calculation of the
image exterior orientation parameters and the ground coordinates of the scanned
lines. The method is efficient and may easily be automatized. However, the final
correction accuracy may be affected by such factors as a low accuracy of the
positioning and orientation system, poor synchronization between imaging and
telemetry data, and a misalignment of the geometric center of the inertial navigation
system, the perspective center of the lenses, and the phase center of the GPS antenna.

To correct images captured by pushbroom CCD scanners, ground control points
(GCPs) and linear elements of images are successfully used [4], [5], [6]. In Ref. [7],
an algorithm was proposed for correcting distortions caused by aerospace vehicle
attitude position instability and the features of satellite image capture by pushbroom
CCD scanners.

Using linear objects of images together with GCPs makes the geometric
transformation process much easier and improves the image quality. In this work, a
geometric transformation was applied to an aerospace image using linear objects and
GCPs.

Geometric transformation by the proposed algorithm and evaluation of the
results.

In the proposed algorithm of geometric transformation, an image is corrected
using GCPs and linear objects. An image in which most of the distortions have
already been eliminated is used as the reference image; this may be a panchromatic or
multispectral image of the same area captured at the same or another time. It is
desirable that the spatial resolution of the reference image be higher than or the same
as that of the image to be corrected. GCPs are chosen in the reference image and the
image to be corrected. In this work, they were chosen manually. According to Ref.
[7], GCPs should be uniformly distributed over the images and cover nearly all their
area. The GCP number was chosen according to experimental data; in Ref. [7], from
4 to 14 GCPs were used in processing RSD of high spatial resolution by similar
methods.

To correct the effect of scanned line shift caused by a spacecraft inclination, use
is made of linear objects that extend along the whole of the image to be corrected.
These objects should have an elongated shape and a small width so that they may be
interpreted as lines; they need not be straight. For this purpose, one may choose such
objects as roads, rivers, and boundaries of two different surface types. At the start and
the end of a line, GCPs are put in the reference and the uncorrected image.

The input data in the implemented method are the GCP coordinates and the
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linear elements distinguished in the uncorrected and the reference image (Figs. 3, 4).
Automatic identification of linear objects.
As distinct from GCPs, which can be chosen manually, distinguishing linear
objects of an image is a very laborious process. Because of this, an automatic
identification of linear objects was implemented.

Figure 3 — Result of the classification and distinguishing of GCPs and linear

objects in the reference image
Authoring

To identify linear objects, the classification algorithm proposed in Refs. [5] and
[7] was applied to the reference and the uncorrected image. As a result, different
classes were distinguished in the images.

Figure 4 — Result of the classification and distinguishing of GCPs and linear

objects in the uncorrected image
Authoring
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To apply a geometric transformation, one must have a linear element 1 pixel in width
that extends throughout the fragment to be corrected in the craft flight direction. In
the images shown in Figs. 3 and 4, a segment that falls into the “road” class was
taken, and its boundaries were distinguished. In the geometric transformation, the
boundary marked in Figs. 3 and 4 in red was used.

Image transformation.

First the image is scaled along the x- and the y-axis. In Figs. 3 and 4, the x-axis
corresponds to the craft flight direction, and the y-axis is perpendicular thereto. The
scaling parameters X); and Yy, are calculated. Because the craft velocity is not
constant, the x-axis scaling parameter Xj; may vary along the image. The craft’s
exterior orientation parameters do not change instantaneously, and thus they may be
considered constant over a certain time interval.

Let us take lines of the image in the flight direction between control points i and
i+1. It may be assumed that the parameter X), (i) between points i and i+1 is constant
and is determined as
X ()= El. =1 X5 () @)

r(i+1)- X7 ()
where X (i) and X7 (i) are the x-coordinate of control point i in the reference and the
transformed image, respectively.

The scaling along the x-axis eliminates the distortions caused by the craft
velocity variation. Along the y-axis, the image may have panoramic or scale
distortions; the scaling along the y-axis is performed similarly to that along the x-axis:

o Yeli+1) =Y (1)
Yy ()= " : (3)
(i +1)-7,()
where Yz (i) and Y7 (i) are the y-coordinate of control point i in the reference and the
transformed image, respectively.

When the images are brought to the same scale, the effect of angular distortions

is eliminated.

Figure 5 — Aerospace scanner image after the geometric transformation
Authoring
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On the scaling along the x- and the y-axis, the chosen linear element in the
reference and the transformed image has the same length between GCPs. To each
scanned line of the images, there corresponds one coordinate of the linear element,
and thus the shift of the lines of the transformed image relative to those of the
reference one can be calculated:

Ty =E,-T, (4)

where 7, and E, are the y-coordinates of the linear object in the transformed and the
reference image, respectively.

On the geometric transformation, the image boundaries become uneven, which
is caused by the line shift in the transformation process. The result of the geometric
correction is shown in Fig. 5.

Summary and conclusions.

In this work, a method of geometric transformation of an aerospace image based
on GCPs and linear elements of the image was implemented. To distinguish linear
elements automatically, the author’s algorithm of classification of high-resolution
multispectral photogrammetric images was used.
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Abstract. Automatized building recognition is one of the principal aspects of Earth remote
sensing data processing. This article describes an information processing technology of building
recognition in high spatial resolution photogrammetric images. Specifically, we describe a stage of
building recognition verification with expert data. Developed methods allow us to eliminate small
non-building segments and aid this verification stage with a neural network trained on expert data.
This article also describes an analysis of probable errors due to inadequate processing inherent to
complex image properties (presence of shadows, overexposure, compact planning, compound
building roofs).

Keywords: photogrammetric images, high resolution capability, segmentation, building
recognition.

Introduction.

The share of satellite images in the entirety of Earth’s remote sensing data
increases annually. Satellite image quality and accuracy increase along with
reduction in cost of images as a reflection of increased productivity of satellites.
Automatized buildings recognition helps save time and resources for geoinformation
system database updates, maintenance of contemporary municipal geodetic data, site
development control, securing cartographical, navigation tasks, etc. However,
automatized recognition of high-resolution satellite images does not immediately
become efficient probably because of high heterogeneity of spectral, three-
dimensional, and textural characteristics.

Besides “welcomed” objects (buildings and roads), high-resolution images
include objects that block or interfere with three-dimensional recognition (e.g., trees,
cars, and most of all — the shadows). Therefore, a task of building recognition of the
high-resolution photogrammetric images is complex.

Main text.

Multispectral high-resolution three-dimensional satellite images create the
following requirements for the segmentation algorithms [1]:

¢ high operation speed of big data processing;

e ability of joint utilization of spectral and textural criteria;

e ability to select clusters of different sizes, forms and density under
conditions of minimal a priori information;

e ability to select unknown beforehand number of clusters;

e resistance to the presence of “noise” in input data;

e simplicity in setting parameters.

Several authors propose different approaches for artificial object and building
recognition using neural networks, uncontrolled clusterization, object-oriented
approaches, and multi-stage methods [2-4].

A review of modern building recognition technologies suggests that there are
still a small number of the automatized building recognition information technologies
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and each is with certain weaknesses and limitation in methods and algorithms. This
necessitates continuation of efforts in improving such technologies and development
of a well encompassing solution.

The proposed technology consists of the following stages:

e image splitting into sections to eliminate empty sections and to define the
section type;
histogram analysis;
criterion segmentation (border definition) in the image space;
addition of expert data attributes;
usage of shadows for verification and elimination of non-building segments;
elimination of segments with low probability to be a building, based upon
geometrical estimations;

¢ finding a building contour and generalization.

Histogram analysis [5] allows for robust generation of histogram peaks for the
building roofs in a case where buildings are dominant among the special features of a
section.

Based on a Suzuki-Abe’s algorithm [6], a search for a building contour is run
within a section after the histogram analysis. Figure 1 shows preliminary recognition
results where sections with spectral characteristics similar to the buildings become
part of the building contour.

Figure 1 —Prelinary recognition results: a) otput iage; b) land surface is
segmented jointly with buildings

Made by author

The results verification is necessary for the elimination of defects and errors of
recognition. Expert data are valuable information for the building recognition
process. Expert data must be up to date and closest to the time of image capturing.

For the verification of recognition results on the basis of expert data, let’s
assume that buildings must have certain minimal size. As a result, all segments
smaller than expected from expert data are eliminated. Further, a neural network
trained on expert data makes a decision based on a probability of the eliminated
segment to be a building. Results of the verification based on the expert data are
shown on Figure 2.
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Figure 2 — Results of the verification based on expert data
Made by author

Divergence between the surface area from expert database and the estimated
surface area of a segment could be observed at this stage due to the following (Figure
3):

1. Database errors — a database may be outdated or not relevant or there is a
significant time gap between database update and the date and time of image
capture.

2. Recognition defects —eliminated segments may be due to errors of omission
or commission based on specifics of the automatized process,.

Figure 3 presents a typical case of omission error. In the part (a), the building

has air ducts on the roof, and this causes the lacunas in the image segment. As a
result, the size of segment is lower than the size in the expert database. Part (b) of the
same figure shows the omission errors due to shadows from adjacent trees. The size
of a selected segment is lower than the size of an expert one. In the part (c), a sector
attached to the building has spectral characteristics similar to spectral characteristics
of a building and thus resulting in the area of a selected segment to become larger
than the area of an expert one. Images on the part (d) illustrate another common
defect of a separation process. Due to sloping roof and different color shades,
effective roof area is divided into separate segments.

Large size of a segment does not mean that a recognized segment is a building.
Figure 2 shows adjacent area to the building and which is recognized as a part of the
building. Shadow and geometrical analyses help correct such and other defects [7-9].
Figure 4 presents an outcome of the full-length verification.

Conclusions.

The current work illustrates that verification based on expert data improves
recognition results. A decrease in number of omission errors may be achieved
through the engagement of subsequent verification stages. However, the development
of future recognition technologies should continue.
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Figure 3 — Recognition defects on example of omission errors (input image

on the left and elongated segment on the right)
Made by author
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Figure 4 — Recognition results after a three-stage verification
Made by author
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Anomauia. Aesmomamuzosane posnizHaBanHs 0Y0iGenlb € BANCIUBUM 3AB0AHHAM 00OPOOKU
Oanux OUCmanyitiHo2o 30H0yeanHs 3emui. Poboma npucesayena onucy iH¢hopmayiunoi mexunonozii
po3nisHasauHs 0y0ieenb HA HOMoOSpAMMEMPUYHUX 300PANCEHHAX BUCOKO20 NPOCHIOPOBO2O
PO3DI3HEeHHs, 30Kpema emany @epugbikayii pe3yibmamieé pO3Ni3HAGAHHA 3 GUKOPUCTNAHHAM
excnepmHux oanux. Po3pobneni memoouxku 003601410mb YCYHYMU Ce2MeHMU MALeHbK020 PO3MIpY,
AKI He ModCymyb Oymu 6y0iensamu, ma UKOHAMU NepesipKy 0aH020 emany 3a 00NOMO2010 HeUpPOHHOT
mepedxci, AKa npouuila Ha4aHHs HaA eKcnepmuux oanux. Ilpoeedenutl aHaniz MONCIUBUX NOMUTIOK
He0opoOKU, AKI BUHUKAIOMb HA OAHOMY emani pOo3Ni3HABAHHA 34 PAXYHOK CKIAAOHO20 XApaKmepy
300padicenHss (HAsABHICMb MIHI, WiNbHA 3A0Y0084a, COHAUHE CBIMIO, CKIAOHICMb 2eoMempii 0axis).

Knwuosi cnosa: omoepammempuuni  300padiceHus, 6UCOKA PO30iNbHA  30AMHICIY,
ceemMeHmayis, po3nisHaeants 6yoiseis.
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Anomayia. B pobomi po3ensaHymo 3acmocy8anHs 2pynu 080X0NepaHoHux onepayiu cmpo2o2o
cmilikoeo  Kpunmoepaghiunoeo  koodysauHs. [Jlna  y3aeanvHewHs I Kiacugikayii  onepayitl
Kpunmozpaghiunozo nepemeopenus ingopmayii cunme3zosany epyny onepayii 36e0eHo 00 maoauyi
onepayiii KOOY8aHHA-0EKOOY8AHHA. B pesynomami mamemamuunux nepemeopeHb CNpoujeHux
MoOenell onepayiti KpUnmonepemeopeHHs ma mooeneti 00poOKU CUucHAnié IHeepcii ompumaHo
V3a2anvHeHy MooOelb 2pynu  O0B80XONEPAHOHUX OBOXPO3PAOHUX ONepayitl Ccmpo2o2o CMIlK0o20
Kpunmoepagiunozco Kooyeamus. Bcmanoeneno, wo 0na 3adamns 6yov AKoi 080XONepaHOHOT
080XpPO3PAOHOI onepayitl cCmpo2o2o CMIillko20 KpUnmozpa@iuno2o K00y8arHs 00CMAmMHb0 3a0amu
Juule 08a CUMBONU - NEPUIULL USHAYAE 8UPA3 OJisl PO3PAXYHKY 3HAUEHb 0e3 8paxyeanHs IHeepCii,
opyeutl  8u3Hayac HasasHicmbv  iHeepcii. Haeedeno eapianmu  KOOY8aAHHA — CUHINE308AHUX
080XONEPAHOHUX 0BOXPO3PAOHUX ONEPAYill CMPO2020 CMIUKO20 KPUNMO2papiuno2o KoO0y8anHs 0
CHpOWeHH s peanizayii Ha anapamHomy ma npocPamMHOM) PIGHSX.

Knwuosi cnosa: kpunmoepaghiune KoO0y8anus, KpunmonepemeopenHs, nepecmaHosKu,
HAOTUHICMb WUDPYBaAHHS, cmpoee CIilike Kpunmozpagpiute Ko0y8anHs, CUHmMe3 onepayiil.

Beryn

CrBopeHHst Cy4acHUX Ta HaIIHHIX [IBAIKOIIFOUNX METO/IB
KPUIITONIEPETBOPEHHS HA OCHOBI JIOTTYHUX (DYHKIIIN B1Jl BEMTUKOI KUTBKOCTI 3MIHHUX €
BAXJIMBUM JUJISI PO3BUTKY Kpumrorpadii B muiomy. Cepen HampsMiB i PO3BUTKY
aKTyaJIbHUM TaKOXX € CHHTE3 1 aHali3 omepaliiid KpunrorpadidyHoro KoyBaHHS
iH(opMmariii, 1o 3ade3neuye TEOPETUKO-IHCTPYMEHTANIbHY 0a3y Il MO0y 10BH HOBUX
Ta BAOCKOHaJIeHHA IicHytouux [l]. Cunre3 mnomiOHuMX omnepamniidi 0a3yeTbcs Ha
BUKOPHUCTAHHI JIOTTYHUX (YHKIINA Ta 00’ €IHY€E SIK CUCTEMHU 3aXHUCTy 1H(PopMallli, Tak i
KOMIT'IOT€pHY 1HXXEHEpit0. 3a CBOEI CYTHICTIO JaHl omeparlii € HIYUM IHIIUM SIK
dbopmanizoBaHMMH O0araToBapiaHTHUMU MOJICTISIMU MiJCTAaHOBOK, MPU peajtizalii SsKux
3a JIONOMOIro 3aco0iB  OOYMCIIOBAJIIBHOI TEXHIKM 3a0e3MevyeTbcs BHCOKa
e(eKTUBHICTb 3axucTy iHpopMmarii [2-4].

[Topyu 3 TUM, YJOCKOHAJIEHHSI METOJIB CTPOTOTO CTIMKOTO KPUOTOrpadhidyHOTOo
KOJyBaHHSI SIK OJHOTO 3 HAIMpPSMKIB KPHUMITONEPETBOPEHHS HA OCHOBI JIOTIYHUX
byHKIM € HeoOXITHUM, aJpKe MPHUBOJAUTH 10 HEBHU3HAYEHOCTI 3HAYEHHS KOXKHOTO
0i1Ta HE3aKOJOBAHOTO MOBIAOMIIEHHS TIPH Cpodax WOro AeKoayBaHHS [5].

Cunre3 npsMux 1 00epHEHUX TBOXOIMEPAHIHUX OTMEpalliil CTPOroro CTIUKOTO
KpUnrorpadiuHoro KOAyBaHHS IOKa3aHO Ta AOCHipKeHO B [5, 6]. Otpumani B
mporeci JOCTi/KeHHST omepallii KpuntorpadiqyHoro mnepeTBOpeHHs iHdopmartii
BUMAararoTh JOJATKOBOTO JOCIHI/DKCHHS HaMpaBJICHOTO Ha IX Yy3araJbHEHHA 1

ISSN 2663-5712 59 www.sworldjournal.com



SWorldJournal Issue 6 / Part 6 (

NS

KJacudikaro.

MeTtor0 po6OTH € BCTaHOBJCHHS NUIAXIB peanii3alii IpynH ABOXOMEPaHIHUX
oreparliii CTpororo CTiiikoro kpunrorpapiyHOro KOIyBaHHS Ha amapaTHOMY Ta
POrpaMHOMY PiBHSX.

OcHoBHMI MaTepiaJ

Jlnst  mpakTUuHOT pearizamii  JIBOXOMEpPAaHTHUX JBOXPO3PSATHUX —Omepariii
CTPOTOTr0 CTIMKOTO KpUnTorpadivHOTO KOAYBaHHS HEOOX1THO:

® y3araJlbHUTH NMOOYI0BaHI MO onepaliiii KpunTonepeTBOPEHHS;

® BCTAHOBUTH 3aKOHOMIPHOCTI Yy3arajlbHEHOI MOJeJi orepariid HeoOxXiaH1
JUTsE pO3pOOKH aJITOPUTMY CUHTE3y TPYMNH OIepallii Ha MporpaMHOMY Ta
amapaTHOMY PiBHI;

® BCTAHOBUTHU B3a€EMO3B’S3KU MK MPSMUMHU 1 OOCPHEHUMH OTEPAIIIMH IS
MoOyI0BU TTOTOKOBHX IIU(PIB.

OTpumani B mporeci JOCIIKEHHS onepallii KpuntorpadiyHoro nepeTBOPEHHS
iHpopMmallii BuUMararoTh JOJAATKOBOIO  JOCHIPKCHHS  HAMNpaBiEHOTO Ha  iX
y3arajJibHeHHs 1 kiacudikariiito. JlJis 11boro 3Be1eMO CUHTE30BaHy IpyIly OoIepariii 10
TabnuIl omepaliil KoayBaHHsA-AeKkoAyBaHHS. [lpu moOymoBi TaOmuui oneparii
CKOPUCTAEMOCS TIPEJCTABICHHSM MOJINIl Omepallii SK TIOE€JHAHHIM CIPOIIEHO1
MoOJieni omnepailiid, 0e3 BpaxyBaHHs 1HBEpCiil, Ta Mojenl 0OpoOKH CUTHAIIB 1HBEPCIi.
Pesynbratn kmacudikaiii JBOXOIMEpPaHIHUX JBOXPO3PSAIHUX OIEpaliid CTPOroro
CTIHKOTrO KpUNTOorpadivHOro KOyBaHHS HaBe/IeHi B Ta0m. 1.

B Tabn. 1 naBenmeni 24 nBoXomepaHIHI BOXPO3PSIHI oOmeparlii CTPOroro
CTifikoro Kpunrorpadiunoro kogayBaHHs. [lani onepariii nmoaiieno no 12 omepariiii B
KOXHIN 3 JIBOX KOJIOHOK, IPHU IIbOMY B OJTHOMY PSIIKY OIeparii 3 Mmeprioi KOJOHKH
BIJINOBIJIa€ OOEpHEHA orepalliss 3 JAPYroi KOJOHKM 1 HaBIaKW omepaiii 3 Ipyroi
KOJIOHKH BIJITIOB1/Ia€ 0OepHEHa /10 Hel onepaltis 3 epiioi KOJIOHKU. 3 TaOJUIll BUIHO,
110 Mapy oreparii NpsMoro 1 00EpHEHOT0 NEPETBOPEHHS HE TEPETUHAIOTHCS.

Jlane mpencTaBiIeHHs MPSMUX 1 00EpHEHHX omepalliii 3abe3nedye CrIpoleHHS
MPOTPaMHOI peaizallii Tpynu omnepaniid Tak sk 3ade3neuye HEOOXIIHICTh peanizailii
muie 12 npsamux omeparitiii 1 12 o6epHeHux omnepariit a He 24 mpsMHUX 1 BIATOBITHUX
im 24 oOepHEHHX omeparriil.

JIBoMipHUW TaOMMYHUI 3amMc aapec TMpOLEAyp BHKOHAHHS —OIeparlii
KpUNTONEPETBOPECHHS 3a0e3mnedye peami3aiiio Bei€l Ipymnmu omepaliii Ha OCHOBI
J0/IaBaHHS 32 MOJYJIEM JIBa, IIPU HyMeparllii CTOBMIIIB Ta0auIll K «0» 1 «1».

B Ta6xn. 1. BiATIHKaMH CIpOTO BUIIJICHO I'PYIH OMEpaliiid Mo YOTUPHU OIeparlii.
Bupaineni omeparii MaroTh OJHAKOBI CIpolleHi wojeni. Hapegemo BuiieH1
CITPOIIICHI MOJCTI:

Ok*:[xl'(y1®y2)@xz'(Y1C'D.Vz)} (1)
X (1 ®y,)®x,-(y,®y,)
Ok*=|:x1'(J/1(_Byz)@xz'(yl@)&)} (2)
X (1 ®y,)®x,-(y®y,)
OF = |:x1 7 @ x, '.Vl} 3)
1 XN ®x, -y
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01"8 :|:xl )_’1 Xy yli| (4)
Xy ®x, -y
Of*: [xl'yz@xz'ﬁz} (5)
XY, ®x,0,
5 -y, @ °
ol = {xl e ﬂ ©6)
Xy, ®x,-y,
Taoauua 1

Knacudikanis 1BoxonepanaHux JBOXPO3PSAHUX ONepaliii CTPOroro cTiikoro
KpUNTOrpadiyHoro KoxyBaHHsA

0;{:0:: xl'(yl@yz)eaxz'(%@yz):l@[{l} 06k=03d:’Vxl'(%@)ﬁ)@xz’(yl@yz) @|:{2}
_xl'(yl@y2)®x2'(y1@y2) Y |_x1'(y1@y2)@x2'()’1®y2)_ Y2
01k2=09d= X (1®y,)®x,-(y®y,) (‘D|:yl:| O9k201‘2:’7x1.(y1@y2)®x2'(y1®y2) @{J_’z:|
15 (7 @y,)®x,-(1,Dy,) N 5% ®y,)®x,-(1n®y,)]| L)
011;:0;13 _ X (1 ®y,)®x,-(»Dy,) @{J_/l} 0;3:0{46: X (1 ®y,)®x,-(y, @ y,) ®|:J’2:|
_xl'(y1®yz)@xz'(yl@y2)_ M _xl'(yl('Byz)@xz'(J/l@YQ)_ Y2
021(0201%: X (1 ®@y,)®x,-(y®y,) ®|:)_’1:| Olk320510: x1'(y1®y2)®x2'(y1®y2):|®|:)_’2:|
_xl'(%@yz)@xz'oﬁ@yz)_ Vi _x1'(y1®y2)®x2'(y1®y2) Y2
Olk:OZd:|:xl')_}1®x2'yl}@{yz} OF = 0f = Xy Dx, -y @ 1 ®y,
Xy ®x,- Vs ’ : X ®x, -y »n®y,
0§‘=05’=[XI.;1@X2%}@F2} of =i = N8R N g 1O,
Xy ®x,- ), V2 ! : X5 N Dx, -y ndy,
o =0t =[N0 T g [ 08 = p [0 03] g [ @0,
X5V ®x, v )] 2 8 _xl.yl®x2'yl n®y,
04‘2:01"7:_xl.y1®x2.)71_®_)72_ O — 0 = X n®@x, -y ® »Dy,
X5V @x v | | )] . 2 Xy ®x-0| | y3®@y,
Of:Od:{xl‘)_}z@xz'yz}@[yl} Of= O = xl'y2®x2'y2_@ "Dy,
5 _ _ = =
X 0,9x-y, | > X1, ®x-9| |y®y,
01@:0?4:[)61')}2@%_2}@{% Oh =gt =| OB T || 1O,
X0 Y, DX, y, Vi 24 e XY, ®x,-p, n®y,
011; =0fé, :{xl'j’z@xz'{z}@{)—’z} 011(9201[1 :|:x1'yz®xz'{z}@ {le}
XY, Dx,0y, 2 X0y, ®x,-y, i
OlkO :Ola: :|:xl')_/2@x2'.)_/2:|® _2} Olkl _Olcg _|:x1'y2@x2'.)_/2:|®|:)71:|
Xy, ®x,-y, V2 Xy, ®x,-y, N
ABT opcbka po3pobka

VY3aranpHuBmUM crpoiieHi moaeni (1 - 6) orpumaemo:

i

{an X, ®@a, - x,
a, - x; Da,, - x,

|

(7)
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[To anamorii po3rassHemMo Mozeni oOpoOku curHaiiB iHBepcii. byno Bumiieno
TaKOX LIICTh TPYT MOJETIEH:

SWorldJournal

o] (®)
g
o=\ ©)
By
o] (10)
Y2
581(: |:y2:| (1 1)
Y2
5](_|:y1@y2 (12)
=
»® Yo |
ok :{Jﬁ@yz (13)
NnOy, |
VY3aranpHUBIIN MOJieni 00poOKku curHaiiB iHBepcii (8 - 13) orpumaemo:
—. | b
k| 14
2 "

Ac b1=l;2; ble{ylayhy% yz» y1®y23y1®y2}'
O6’eqnaBmm Bupazu (4.7) 1 (4.14) orpumaemMo y3araibHEHYy MOJAENb TPYIHU
JBOXOMEPAHAHUX ABOXPO3PSAIHUX OMepaliii CTPOroro CTIMKOro KpumTorpagdiyHOro

KOJIyBaHHS:
. — -x, @a,, - b
Oik _ Oik @Oik: {all X 0 a, xz}@ L;} (14)
P

AC )y =dy, A, =0y, Q;=0a,, a;=4dy, 4 €W Vi Vas Vos O Yy, Y D)o}

b1=b2; b€y, Y15 Var Vo @1y, 1@y, 1}

Ha ochoBi y3aransHeHoi mojem (14) MokHa CTBEpI)XKyBaTH, IO JJIs 3aJlaHHS
Oynb SIKOi  JBOXOMEPAHJHOI  JBOXPO3PSAIHOI  Omepaliii  CTpOroro CTIHKOro
KpunrorpadiyHoro KoJayBaHHs JOCTATHbO 3a/1aTH JIUIIE a,, 1 b,.

PosrasiaeMo ouH 13 BapiaHTIB 3aJjaHHSA 4 .

Tak sax a,, €{y, VY2 V25, VD 25, 1@ y,}, TO MOKHA MHOXHWHY BUpPa3iB IS

pO3paxyHKy 3HA4Y€Hb, SIK1 IPUHMaE MapaMeTp, ynopsaKyBaTh, BAOKPEMUBIIN BUpPa3H
IUIsE Ioro po3paxyHKy sKI HE MalTh 1HBEpCli, 1 BUpa3u sSKI MalOTh 1HBEPCIIO TOI

a, €006V D Y., V1, Yy, ¥ @ ¥, ). I KolyBaHHS JTaHOI BIOPSIAKOBAHOI MHOMXKUHU
JOCTaTHBO JIBOX CHMBOJIIB: NEPIIMII CUMBOJI BU3HA4Ya€ BHUpaA3 s PO3PAXYHKY
3HaueHb 0e3 BpaxyBaHHs 1HBepCii, Jpyruil BU3HA4Ya€ HASBHICTH iHBepcii: 10 — y;;

20> y,; 30->y,®y,; 11> y; 21> y,; 31> »®Dy,.
Tak sk mapamerp b, Mae MHOXHUHY BHpa3iB JUIsi PO3PAXyHKYy 3HAYEHb,
aHAJOTIYHO 4;; TO peajizyeMO MOro KOJIyBaHHS TaKOXK aHAJIOT1YHO.
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[TponymepyeMo 1 3aKOyEMO TBOXOTEPAaHIHI ABOXPO3PSIHI omepariii CTpororo
CTIMKOTO KpUnTorpadpiyHOro KOAyBaHHS BiAMOBIAHO A0 Ta0m. 1.
Tabmunga 2
BapiaHT KOlyBaHHA CHHTE30BaHHUX JIBOXOMEPAaHIHHUX IBOXPO3PATHUX OMEpaIlii
CTPOTOro CTiHKOro KpuntTorpadiTHoro KOAyBaHHS
Neni/nm omnepanisa Neni/nm omepanis
1.1 0f=0¢ 3011 110011 1.2 of =0¢ 3021 110101
2.1 0f,=0f 3010 110010 2.2 of =0 3020 110100
3.1 of=0y | 3111 | 111011 3.2 0;=0; | 3120 | 111100
4.1 0}, =08 3110 111010 4.2 Of, =05, 3121 111101
5.1 of=0¢ 1021 010101 5.2 05 =0! 1031 010111
6.1 O;=0¢ 1020 | 010100 6.2 o =0 1030 | 010110
7.1 O}, = 0;, 1121 011101 7.2 0;, =05, 1130 | 011110
8.1 0,5, =0}, 1120 | 011100 8.2 o =03, 1131 011111
9.1 0;=0¢ 2011 100011 9.2 Of=0f 2031 100111
10.1 o5=0; | 2111 101011 10.2 O%, =0/, 2130 101110
11.1 0,=0{ | 2021 100101 11.2 0}, =0, 2011 100011
12.1 0y, =0, 2020 100100 12.2 o), = Of 2010 100010
ABT opcbka po3pobka

B Tab6:n. 2. HaBesieHO pe3yIbTaTy KOAYBaHHS OIEpalliil B IECSITKOBIH 1 1BIMKOBIi
cucremi uucieHHs. KoayBaHHA B JECATKOBIM CHUCTEMI YHCJICHHS CIPOIIYeE
MPOTpaMHy pealizalliio onepariid npsMoro 1 00EpHEHOI0 KPUIITONEPETBOPEHHS, a B
JBIMKOBIA CHCTEMI YHUCIIEHHs amapatHy peamsaiito. [lo cBoiil cytHocTi Tabm. 2,
BHU3HAUA€ aJIrOPUTM TIOTOKOBOrO MU(pPYBaHHS TNOOYIOBAaHUH Ha  OCHOBI
3aCTOCYBaHHS JBOX TICEBIOBUMAJAKOBUX TMOCHiIOBHOCTEH [7,8]. 3 1ux 1BOX
MTOCJTIIOBHOCTEH, OJTHA SIBIIIETHCS MOCIIAOBHICTIO 3HAYEHb JIPYTOTO OMEpaH/Ia, SKHM
BU3HAYAE TIOPSIIOK TIEPETBOPEHHsS TMepIioro omnepanaa. Jlpyra MOCHIIOBHICTb
BHU3HAYAE OMeparlito sika Oyje BUKOHYBATHUCS JJI MIEPETBOPEHHSI MEPIIOTO ONepaHaa
M1]] KEPIBHUIITBOM JIPYTOTO.

3aKk/II0YEeHHA TAa BUCHOBKH

3acToCyBaHHS BHIICHABEJICHUX OIepalii Moxke OyTH peai30BaHO JIBOMa
IIUISIXaMH:

- 30UIbIIEHHS KUIBKOCTI OIepauliid, sKI peani3yloTh JaHUM METod — IO
3a0€3MeUnTh J10JJaTKOBE 30UIBIIICHHS! BapIaTUBHOCTI AJITOPUTMIB MOTOKOBOTO
mudpyBaHHs, 1, IK HACTIA0K, 3017IbITUTHCS] KPUTITOCTIUKICTD;

- 3aCTOCYBaHHSI CHHTE30BAaHOI TPYMH OTEpalliidi 3aMiCTh JABAHAAMATH OTIEpPAIliid
J0JJaBaHHs MO MOJYJIIO JBa 3 TOUHICTIO JI0 IEPECTAaHOBKH, 110 B CBOIO UEPry
3a0e3MeunTh 30UIbIIECHHS BaplaTUBHOCTI aJFTOPUTMY, a TaKOXK MPHU3BEIE 10
MaKCHMaJbHOI HEBU3HAUEHOCTI Pe3yJbTaTiB MHU(pPyBaHHS, OCKUIBKH KOXEH
01T BX1HOI 1H(opMaLii Oy/1e 3MIHEHO 3 IMOBIPHICTIO OJIHA JpYTa.

Ha ocHOBI mpoBeAeHOTrO MJOCHIIKEHHS PO3TJISHYTO 3aCTOCYBaHHS TpyIu

JBOXOIEpaHAHUX ONepaliil omepauiid CTPOroro CTIKKOro KpUOTOrpapiyHOro
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KOAyBaHHs. BcraHoBieHo, mo Ui 3adaHHd Oynab  AKOi  JBOXONEpPaHIHOI
JIBOXPO3PSATHOI  Omepariii CTPOroro CTIHKOro KpUNTOrpaiqHOro KOTyBaHHS
JOCTAaTHBO 3aJaTH JIMILE JIBa CUMBOJIM - MEPIINA BU3HAYAE BUpA3 AJS PO3PAXYHKY
3HaueHb 0e3 BpaxyBaHHA 1HBepcii, Ipyruil BU3Hauae HasBHICTH iHBepcii. HaBeneHo
BapiaHTH KOJYBAaHHS CHHTE30BAaHMX JIBOXOINEPAHIHUX JABOXPO3PSAIHUX OIEeparliii
CTPOTOr0 CTifiKOro KpuntorpadiyHoro KOIyBaHHs JJIs CHPOILEHHS peasizaiii Ha
amapaTHOMY Ta MPOTPaMHOMY PiBHSX.

3acToCyBaHHSI TPYyNH OIMepaiii s BIOCKOHAJEHHS METOJY MiABUIIECHHS
CTIMKOCTI Ta HAAIHHOCTI MOTOKOBUX MIM(PIB 3a0€3MeUnTh 301JIbIIEHHS Bap1aTUBHOCTI
ANIrOPUTMY Ta MAKCUMaJIbHY HEBU3HAUYEHICTh pPe3yJIbTaTIB MN(PYyBaHHS.
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Abstract. Particular attention deserve the operations that in the process of information
transformation on the basis of the subdued sequence provide the achievement of strong
cryptographic encoding, which means the maximum uncertainty of the cryptographic
transformation results. However, it was paid not enough attention to the synthesis of these
operations nowadays, and the processes of constructing the inverse operations of strong
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cryptographic coding were not studied at all

The aim of the work is to establish implementation ways group of two-operand operations of
strong stable cryptographic coding at the hardware and software levels.

In this paper considered the application of a group of two-operand operations of strong
stable cryptographic encoding. To generalize and classify operations of cryptographic information
transformation, the synthesized group of operations is reduced to a table of encoding-decoding
operations. As a result of mathematical transformations simplified models of cryptographic
transformations and models of signal processing inversion, obtained generalized model of a group
two-operand two-bit operations strong stable cryptographic encoding. Proved that for specify any
two-operand two-bit operations of strong stable cryptographic encoding it is enough to specify only
two symbols - the first defines the expression for calculating values without inversion, the second
determines inversion presence. Listed coding options synthesized two-operand two-bit operations of
strong stable cryptographic encoding for simplification to implement at the hardware and software
levels.

Key words: cryptographic encryption, cryptographic transformations, permutations,
reliability of encryption, strong cryptographic encoding, synthesis of operations.

Hayrosuii kepignuk: 0.m.H., 0oy. Onipcoxuii I.P.
© Ilycrosit M.O.
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ESTIMATION RISK OF NAVIGATION
OHNEHKA HABUTAIIMOHHOI'O PUCKA
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For research of use of special navigation aids (SNA) in the extreme situations connected to
safety of navigation application of the mathematical modeling spent on the computer which allows
to make quickly evident model is possible and to obtain the necessary data on system "way — vessel
- the navigator".

Keywords: Special navigation aids, risk, safety of navigation .

INTRODUCTION

For research of use of special navigation aids (SNA) in the extreme situations
connected to safety of navigation application of the mathematical modeling spent on
the computer which allows to make quickly evident model is possible and to obtain
the necessary data on system "way — vessel - the navigator".

Modeling applies and when direct experiment is impossible.

However the received data will reflect the valid behaviour of components of
system with some error dependent on adequacy of model and SNA is a lack of
mathematical modeling.

Hence, the primary goals of natural tests, researches on the basis of
mathematical modeling consists in the following:

- check of new model, design, method,

- estimation of variants SNA, preliminary definition of their characteristics,
reception of the initial information for acceptance of basic decisions on
development SNA;

- working off of experimental sample SNA, specification of values of parameters
and admitted limits of their changes, working off of the basic receptions of
operation SNA;

- tests of a batch production for definition of quality of its work on performance
of the functions assigned to it;

- specification of structure and parameters of mathematical model SNA in various
conditions of operation and on this basis of forecasting of its behaviour.

Hence, the decision of many problems of designing, tests and is impossible for
operation without formation of mathematical models of a static and dynamics SNA.
Models have great value in connection with a problem of a prediction of behaviour of
system under various conditions of operation. Mathematical modeling is one of
effective tools of research of complex systems. It speaks that mathematical modeling
allows to study behaviour, to estimate parameters of system and to predict influence
of their change on functioning of all system.

Results of research on mathematical model of dynamic characteristics of system,
its separate elements characterize scales of their real dynamic mistakes, and allows to
plan ways for their elimination or correction — in it will consist one of the main tasks
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of modeling. Hence, as a result of modeling as the result of studying of model arises
the new information on object researched by him.

Navigation — process, which separate stages is necessary to make collectively,
for example, navigation in areas of brisk navigation, anchorage on the road, sailing to
port, passage of waterways and channels, saving operations, etc. Therefore it is
important; that in these conditions all participants of process should be in concept or
the term to put the same sense, otherwise the basic normative documents will not
work. There is a special section " Terms and definitions " in a number of the
important normative documents (the International conventions, Rules of the Register)
with this purpose. However a lot of concepts are not determined not only in
normative documents, but also in the special literature. Uncertainty of concepts
generates debatable concerning their maintenance and subjectivity concerning their
application. For example: terms " safe speed ", "average", "negligence", "risk", "
safety of navigation ", etc. Researches have shown, that 49 % of navigators cannot
define the term " safety of navigation ", 11 % do not understand the term " safe speed
"and 22 % cannot appoint it, 15 % cannot define as the term "average", and 35 % —
to the term "risk".

Ergonomics — a science studying problems of the working person. A subject of
ergonomics is labour activity of the person, and object of researches — system
"person — the computer - environment". These researches are spent with the purpose
of optimization of working conditions, increase of its productivity, safety and
protection working. The ergonomics study functionalities and abilities of the person
in labour process, form main principles of profecional training of the staff, expose
requirements to the equipment, a workplace, a control panel with a view of the
maximal adaptation of the equipment to ergonomic characteristics of the person.

In the system analysis cases when the system receives properties which do not
follow from the properties which are included in this system of elements are
considered.

The system " the person — the computer " has hierarchical structure at which
top there is a person who is carrying out functions of the general manager of an
element, the link accepting the decision. The important condition of reliable
functioning of system " the person — the computer " is professional competence of
the person. Professional competence develops of knowledge, skills, discipline and
conscientiousness.

The economic aspect consists in the analysis of building and emergency
expenses and in definition of economic policy in safety issues on the basis of this
analysis. A ultimate goal of any economic activities is maximization of its criterion
function. From a position of economy it is profit which represents a difference
between incomes and charges. But any multicomponent problem is maximized only
on one parameter. Therefore statement of a problem — optimization of incomes and
charges will be correct in view of a condition of system « a way — a vessel — the
navigator ». One of significant sources of charges is expenses for averagely
susceptibility.

Decrease in a level of emergency charges probably various methods:
introduction of new technologies, technics, constructive decisions, organizational
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actions, etc. Annually shipowners incur million commercial losses. The most part of
this sum falls at cases of damage, damage or loss of a cargo in a way. This so-called
technological averages which occupy one of the first places on uncontrolability.
Technological averages are not limited only to damage or loss of a cargo — they can
cause damage and even destruction of a vessel. The cargo as an element of transport
system renders the big influence on safety of navigation of a vessel. This influence
depends on transport properties of a cargo, conditions of its transportation,
technological compatibility with other cargoes, technological conformity of ships and
transport characteristics of a cargo.

Researches of averages susceptibility of fleet for last years show, that a basis of
these averages, infringements of technology of loading of courts or rules of
transportation of cargoes are. All this makes lawful such allocation of averages in
separate group " technological averages " for detailed studying their reasons and the
nature of occurrence. Studying of the reasons of " technological averages " will allow
to reduce their number and by that to increase safety of navigation. The reasons of
technological averages are insufficient developing technological specifications,
constructive imperfection and discrepancy of technological normative base,
infringement shippers and the stevedore companies of technology requirements on
container and stacking of the cargo, the insufficient control over crew behind
observance of technology requirements.

Maintenance of navigating safety is a necessary condition of protection of a life
on the sea, environments from pollution and effective operation of fleet. Spent
scientific researches, technical development and organizational actions are directed
on increase of reliability of navigation. Reliability of navigation depends on a
condition of a way, a vessel and the operator. It is considered to be the basic
parameter of reliability of navigation absence of navigating incidents and failures
during the set time interval. All cases of a contact of a ground concern to navigating
incidents, owing to refusal what - or the making not determined system « a way - the
vessel - navigator ». On transport many domestic and foreign scientists were engaged
in questions of reliability. Offers according to reliability in aircraft are considered in
works prof. Molokanov M.G., for navigation on internal waterways - prof.
Olshamovskiy S.B., prof. Zemljanovskiy D.K., etc., on sea transport prof.
Kondrashihin V.T., prof. Kozyr L.A., prof. Makarov G.V., d.s.c. Shevchenko A.l,
prof. Aleksejchuk M.S., etc. Offered criteria can be divided into two basic groups.
The first group includes the criteria which are taking into account statistics of average
susceptibility and losses, the second group - the criteria estimating operative
navigating conditions. The criteria of the first group submitted in tab. 1.

Advantage of criteria of the given group is that on the basis of statistics of
emergency incidents it is possible to allocate the reasons and to estimate influence of
various factors on breakdown susceptibility, to define(determine) size of losses and to
develop actions for decrease in a level of average susceptibility. The considered
criteria assess the past events as conditions of navigation change faster, than
accumulation of statistics of failures. Therefore the given criteria do not allow to
estimate navigating conditions and to take operative measures.

The criteria submitted in tab. 2 concern to the second group.
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Table 1

Criteria of reliability of navigation

Ne | The analytical form of record

The name

1 Ko=A/Q By quantity A of averages to transported cargo Q

_ On volume of the executed work, i.e. by quantity A
2 Ka=A/QL) of averages to transported cargo Q on distance L
3 KL=A/L On average distance L of transportation 1 T a cargo
4 Kn=A/Nc On structure of fleet N¢
5 Kne =A /(NcL) On vessel — to kilometers.
6 Ko=R/A Parameter of weight of averages, i.e. share of losses

R on an average.

7 Kn=365-A/(Nc-Tr-1)

Dimensionless factor of reliability of navigation in
view of factor of running time t, the period of
operation T», structure of fleet Nc, average
susceptibility for a year

8 D =Na- 10%(na-La- 365)

Dimensionless factor of incidents, in view of factor
of failures na on a site in length La and daily
intensity of movement Na

9 d=D/DwmN Number of incidents

10 K. = £ (1) Factor of rc?adiness in view of time of a time
between failures.

Table 2
Criteria of navigating safety

Ne | The analytical form of record The name

1 y_D/mp Thg gttitude of a distance up to danger D to size of
positions error (CKIT OMC) mp

) y_05Bd/ ox The attitudg halfwidth waterway B¢ to size of
lateral evasion of vessel ¢ x
The attitude of width of a waterway Br to size of

3 y =Br/2M error (CKII) of definition of a place of vessel
(OMC) 2M
The size clearance K is estimated by a stock of

4 K=H-Tc water under the bottom of a vessel with draft the Tc
on depth H.

5 Ki = f( A H)) The information criteria Which are taki'ng into
account volume of the acting information A H;.
The generalized criterion showing connection of

B factors, taking into account width of ship B, depth

6 U=B-H-R-5-C H, radius of curvature R, visibility range S and

features of current C.

The generalized criterion 6 offered prof. Zemljanovskij D.K. shows probability
connection of the factors which are taking into account width of ship B, depth H,
radius of curvature R, visibility range S and feature of current of C. But the given
criterion does not take into account completeness of the acting information, at use of
means of navigation. Therefore it is necessary to specify factor for different types of
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courts and structures since factors B will change, R, C. Information criteria 5 allow to
estimate completeness of the acting information and supplement criteria 1-3. The size
clearance shows a stock of water under the keel, but does not estimate approach
danger. The criterion 2 does not take into account width of a vessel, in result the
estimation turns out overestimated.

Therefore for an estimation of navigating safety we shall take advantage of
criteria 1,3. One of lacks of criteria is that they do not take into account completeness
of the acting information at use of means of the navigating equipment.

For reduction of influence of the above-stated lack it is offered to enter factor of
completeness of navigating information Ki. The executed researches of a condition of
means of the navigating equipment on the Danube, and their influences on an
information field of the navigator, have allowed to receive coefficient of quantitative
estimation navigation information Ki. The estimation of navigating safety will
become

Pu=Ki- f(y), (1)

The considered criteria of navigating safety allow estimating conditions of
navigation, but do not reflect connection between probability in size of risk and
economic efficiency of expected result. Researches of average susceptibility of fleet
show, which owing to wrong decision-making and unreasonable risk occurs about 40
% of averages, owing to « the human factor ». Therefore, the choice of criterion
which would estimate navigating safety is necessary for decrease in a level of average
susceptibility, enabled the navigator operatively to take measures, showed border
between reasonable and unreasonable risk, represented the received information in
the form convenient for the navigator.

Last years in different areas of scientific researches of transport system,
domestic and foreign scientists studied questions of an estimation of risk. To these
questions works in economy and are devoted to the industry, in aircraft and motor
transport, on sea and river fleet.

In view of these development the offered criterion of an estimation of factor of
risk And expresses connection between expected economic benefit E with set
probability Py and possible losses R as a result of averages. Economic benefit
depends on size of the freight, charges of a vessel in voyage and possible losses at
default of treaty provisions about transportation. The size of losses from failures is
received as a result of researches of statistics of average susceptibility in the given
area. The limit of reasonable risk is defined by a parity

Py -E > (1-PH)- R, 2)

Py ( AF-( ) Si/Vi)-Cx-Cer-ter-bs)
i=1
A= > 1, 3)
(1-Pr) - (pn- Hu +b2)

AF= f - Ju— (Cx - t'x + Cer- tler+ by + Cx - t'h), (4)
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where Py — an estimation of navigating safety on the given site;

Si — sailing distance of the site gone with constant speed Vi;

Cx, Ccr — operational charges of a vessel at the sea and in the port;

ticT, ter - time in the port in the first part of voyage and the period of expectation
of improvement of navigating conditions on a site a waterway;

t;1 - necessary time for end of voyage;

t;x - running time in the first part of voyage;

bi .3 - the additional charges connected to the executed part of voyage; at default
of conditions of transportation of a cargo; with passage limited part of waterway.

TVni - technical losses as a result of a considered kind of averages in the given
area of navigation;

nn — quantity of the considered cases;

f - the charter rate;

Hu - quantity of a cargo;

For definition of a possible waiting time of improvement of navigating
conditions we shall take advantage of expression

(AF-b, -(38i/Vi)-C,)-(1/P, -1)(n, - JL, +b,)

t.. = ' , 6
cr C_ (6)

The algorithm of an estimation of risk is submitted on fig. 1.

The analysis of theoretical calculations and the given voyages of courts at
following on ports p. Danube shows serviceability of an offered technique for an
estimation of border of risk and acceptance of the optimum decision by the navigator.
Results of calculations of factor of risk for ways of the control of a place of a vessel
(1 - visual, 2 - radar-tracking, 3 - floating means of a navigating protection) and at
change of a navigating information field during following by a river waterway on the
Danube, are submitted on fig. 2 - 7.

Results of calculations of the period of expectation of improvement of
conditions of navigation during following by a river waterway on the Danube are
submitted on fig. 8 - 10.

SUMMURY

For increase of safety of navigation, it is necessary:

To support corresponding depths in channels, on limiting sites of the river,
carrying out bottom works;

To improve a protection of navigating dangers on river sites modern means of a
navigating protection;

To apply on modern SNA for controlling of ship’s position to maintenance of
necessary reliability of navigation;

To increase efficiency of transfer of the navigating information on a condition
and position of means of a navigation aids on river’s waterways;
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To calculate and construct routing schedules of accuracy, reliability, speed limits

of sailing, limits of reasonable risk on limiting sites;
To create a uniform control system of the traffic on the Danube.

Dimensions of
waterways

Special navigation
aids A<1

v
IN. -
Ki .
Sailing

Methods of control
ship’s position
Characteristics of the

— :
ship and cargo.

1.
| Hydro-
meteoinformation.

Fig.1 Algorithm of the estimated risk
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Fig. 2. Routing schedules of an estimation of risk on a site r. Danube at a pilot’s
method.
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Fig. 3. Routing schedules of an estimation of risk on a site r. Danube at a pilot’s
method.
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Fig. 4. Routing schedules of an estimation of risk on a site r. Danube at a radar-
tracking method.
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Fig. 5. Routing schedules of an estimation of risk on a site r. Danube at a radar-
tracking method.
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Fig. 8. Routing schedules of the period of expectation on a site r. Danube at a

pilot’s method.
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ANALYSIS OF THE LENGTH INFLUENCE ON THE EQUIVALENT

DISTANCE CONTRAILER ROUTE CARGO DELIVERY
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BIICTAHBb TOCTABKH BAHTAXY
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Anomauia: AemomodinbHi nepesizHuUKU 6ce uacmiuie 3iumosxXyomscs 8 c8oi OisLIbHOCHI 3
PAOOM NpobNeM, NOB8 A3aHUX 3 3ABAHMANCEHICMIO ABMOMOOIIbHUX O00pie, Uepeamu 8 NYHKMAX
NPONYCKY HA KOPOOHI, 0OMENHCEeHOI0 KiIbKICMIO 003607118 HA BUKOHAHHS MINCHAPOOHUX Nepese3eHb,
NOCMIUHUM 3PDOCMAHHAM YIH HA NATUBHO-MACMUNbHI Mamepiaiy ma IHWi eKcnayamayiuni
sumpamu. OOHUM i3 6apianmis GUPIULEHHS 3A3HAYUEHUX NPOOIeM MOXNCYMb CMAMU KOHMpeUlepHi
nepese3eHHs. B8AHMAICIB, SKI NOEOHYIOMb Nepesazu asmoMOOIIbHO20 1 3ANIBHUYHO20 BUOY
mpancnopmy. byno ecmanoeneno, wo obnacmo egexmuenoco SUKOPUCTNAHHA KOHMPEUNEePHO20
CHONYYeHH — MaA€ 8u2nsad po3eopHymoi napabonu. Ha 6iominy 6i0 nonepedHix 00cniodiceHsb
B8CMAHOBIEHO, WO 001acmb eqheKMUBHO20 BUKOPUCAHHSA KOHMPEIIEPHO20 CNOYYeHHs He HOCUMb
cmanuli  xapakmep, I BUBHAYAEMbCA 0N KOJMCHO20 — OKpeMo20  6Unaoky  OUCIOKayii
BAHMANCOBIONPABHUKA NPU HE3MIHHUX IHWuUX napamempax. Ha posmip obracmi éniusaroms maxi
NOKA3HUKU, SK GI0CMAaHb 00CMAsKu 00 3aNi3HUYHOL cmauyii, Kym MidC HaAnpamKamu
KOHMpeLIepHo20 Mapuipymy ma HAaANpsamMKoM aemomMoOilbHO20 nepese3eHHs ma GIOCMAHb
docmasku 6i0 mepminany. B daniti cmammi posensnymo eniug eiocmani nio’iz0y 00 3ani3HUYHOT
cmanyii 8ionpaenents Ha 001acms egheKmu8HO20 BUKOPUCMAHHS KOHMPELLIEPHO20 CNOYYeHHS.
Bcmanosneno, wo npu 30invuenti 0084CUHU KOHMPEUNIEPHO20 MAPWpymy, 30i1bUyeEmvcsa niowd
napabonu, AKa nokazye 061acms 0OYiNbHO20 BUKOPUCMAHHS KOMOIHOBAHO20 CHONYYEHH .

Knwuoei cnosa: xoumpeiinepni nepese3eHHs, 8apmicmv Nepese3eHHs,  A8MOonoizo,
PO3MIWEHHS BAHMANCOBIONPABHUKA | BAHMAINCOO0EPIHCYBAUA, PIBHOYIHHA BI0CMAHbL OOCMABKU.

Beryn. 3a ocrtanni poku y KkpaiHax LlentpameHoi Ta CximHoi €Bpomnu
3017bIIUBCS OOCAT BAHTAXKHUX NEPEBE3CHb, SKI 3/IACHIOIOTHCS KOMOIHYBAHHSIM
JCKIIbKOX BUAIB TpaHcmopTy. Lle moB’s3aHO 3 MiAOUCAHHSIM MDKHApOAHHUX YTOJ,
CIPOLIEHHAM MUTHHUX IPOUEAYp A KpalHy4yacHUIb JAHUX YIOJ Ta CTBOPEHHAM
BIJIMOBIIHOT HOPMATHUBHO-NIPAaBOBOI 0a3M 3 TMWTaHb BIHOCHO MIXHAPOIHUX
3MINIAHUX TIEPEBE3CHb.

I[locranoBka mpodiaemu. B  VYkpaini yci chopoOu B MOBHIM  Mipi
BUKOPUCTOBYBAaTH JaHUN BUJ TE€PEBE3€Hb, HA Kajb, 3a3HaNM (iacko. [IpuunHoIO
TOMY € HEJJOCKOHAJIa 3aKOHO/aBYa 0a3a Ta HU3bKUHU pIBEHb MOTHUBAIIIl EPEBI3HUKIB.
Xouya 3 1HmIOrO OOKYy BHUKOPUCTAaHHS KOHTPEWJIEPHOTO CIIOJIYYEHHsI TP
MDKHApPOJIHUX TEPEBE3CHHSAX BAHTAXKIB caMe€ i1 YKpaiHU MOXKE BUPIIIUTH Psij
MOTOYHUX MpoOJIeM: MPoOJIeMy 3aBaHTaKEHOCTI aBTOMOOUIBHHMX AOPIT, MpoOjIeMy
00OMEKEeHOI KUIBKOCTIL I[OSBOJ'IIB Ha TICPCBC3CHHA, Y TOMY YHUCIL 1 TPpaH3UTHHX,
3MCHIIIEHHS aBapiiHOCTI Ta IMOPYIICHb IPAaBUI JOPOKHBOIO pyXy, IIpoOIeMy
MIEPEBE3CHHS BEIIMKOBArOBUX Ta HEOE3MEYHUX BAaHTAXIB, IMIJIBUIICHHS TPAH3UTHOTO
MOTEHIIIATy KpaiHU 3 HAMMEHIITUMU BUTPaTaMHU.
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ToMmy BHU3HauYeHHS [OIIBHOCTI BUKOPUCTaHHS KOHTPEHJIEPHUX TMEPEBE3CHb
MDKHApOJAHOMY CIIOJIy4€HHI €

Buxkian ocHOBHOTo MaTepiaJy.

PiBHOIIHHA BiJICTaHbh TOCTaBKH — II€ BIJICTaHb, HA SAKY MEPEBE3CHHS SIK TPSIMUM
aBTOMOOUIbHUM, TaK 1 3 BUKOPHUCTAaHHSIM KOHTpEiliepa € OJHAKOBa 3a MOKa3HUKOM
BapTOCTi. JIJi1 BU3HAUECHHS PIBHOLIIHHOI BiJICTaHI IOCTABKM BaHTaXIiB OyJia MpUIHSTA
rinore3a, Npo TE€ IO BpaxyBaHHSA IMapaMeTpiB JUCJIOKAIlli BCIX YYacCHHUKIB
TPAHCIOPTHOTO MPOILIECY BILTUBAE KIHIIEBUHN pe3ynbTar. [1i1 piIBHOIIHHOIO BiICTaHHIO
JIOCTaBKHU B POOOTI pO3yMIE€ThCA BiJcTaHb Bl BB 10 Touku R, BapTicTh nmepeBe3eHHs
B sIK1{ piBHA SIK aBTOMOOUIBHUM TaK 1 KOHTPEHJIEPHUM CIIOTYUYEHHSIM.

Byno cdopmMoBaHO HACTYyNHY HAyKOBY TINOTE3y, HI0 Ha €(QEeKTUBHICTh
BUKOHAHHS KOHTPEWJIEPHHX TMEpeBe3eHb y MIXKHAPOJAHOMY CIOJYYEHHI BILJIMBAE
JUCIIOKAIllSl BaHTAKOBIJAIPABHUKA Ta BAaHTAXKOOJEPXKyBada, 3aII3HUYHUN Tapud Ha
MEePEBE3CHHS Ta COOIBAPTICTh aBTOMOOIIBHOTO TIEPEBE3CHHS.

B pesynbrari 4oro BUHUKIA HayKoBa ijies, 1[0 JJiS OUIBIIOCTI BapiaHTIB
JUCIIOKAIIll BaHTaXKOBIJIIPAaBHUKA Ta BaHTaXX0OJepKyBada 1CHYE TOUYKa PIBHOIIHHOT
BIJICTaHI JIOCTaBKM 3a BapTICHUMH ITOKa3HUKaMH, sika OyJe po3MillyBaTHCS Ha
IIPOMEHI, 1110 3’ €JIHy€ BaHTAXXOBIANPAaBHUKA Ta BAHTAKOOIEPKyBaya.

JIJist mofanbvx po3paxykiB MPUHUMAEMO JOBKUHY KOHTPEHICPHUX MapIIpyTiB
— 175 kM, 320 kM, 430 kM, 640 kM 1 posrissHeMo. OO’ €KT IOCTIKEHHS — K 3MiHA
JOBXHHM KOHTPEHJIEpPHOro Mapupyty Oyjae BIUIMBAaTH Ha 00JIaCTh €(EKTHBHOIO
BUKOPHUCTAHHS KOHTPEUJIEPHOTO CIIOTYUYCHHS.

Po3paxyHku npoBOAsATECS B porpaMHoMy cepenosuiii Mathcad.

Po3paxyHOK pIBHOLIHHOI BIACTaHl TMpW JOBXUHI Mapumpyty 175 Kkm
MpOBOUTHCA 3a popmynamu(1,2):

XX(a, Ld, Lk, B) = AB’—DB’—:xABx?Bxc"nscus:: B:-—Dcz—fx.bAB:—[’JB“:—f )-CAB)-fDjBx.:'cis(B:-xUCx:'-:-snjc‘.}, (1)
2% AE+0E -2 xAE=0OExcoscos Bixcos cos(a)—0C)

L, (o, Ld, Lk, B) = XX(a, Ld, Lk Ld + — 2

1']'1-'(“1 » 3] B) - (ay ) 0 B) + + const 9 ( )

301IbIICHHS TOBXHHU KOHTPEHJIEPHOTO MapIIpyTy BIUIMBA€ HA PO3TOPHEHHS

napalouu:

[Ipu 3017bII€HH] AOBXUHU KOHTPEWJIEPHOTO MapHIPYyTYy, 30UIBIIYETHCS ILIOLIA
napabonu, sKa TMoKa3zye o01acTh JONUIBHOTO BHKOPUCTAHHS KOMOIHOBaHOTO
cnonyyerdsi. OEB mnpu noBxkuHi KoHTpeiiepHoro mapmpyty 175 ta 320 kM
MoKa3aHa Ha puc. 1,2

Touka O — BaHTaXOBIITPaBHUK BaHTAXKY;

Touka B — 3adi3HMYHMI TepMiHAJI, a caMe TepMiHAl KOHTPEHJIEPHOro
BIJIIPABJICHHS;

Touka A — 3ami3HUYHUN TepMiHAI, a caMe€ TEepPMIHATl KOHTPEHJIEPHOro
NpUOYTTS;

OB — BiacTanb mija i34y 10 3a113HUYHO1 cTaHIii (250 kM);

AB — 10BXHHA KOHTPEUIIEPHOTO MAPLIPYTY;

Kyr o — KyT MK BaHTaXOBIIIIPABHUKOM, TEPMIHAJIOM KOHTPEUJIEPHOTO
BIJINIPABJIEHHS, TEPMIHAIIOM KOHTPEHIEPHOTO MPUOYTTS;

Const = 1,86 ( koediIieHT BITHOIIECHHS TapU(DiB).
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Pucynok 1 — Po3ropuennsi mnapatoJiu PucyHnok 2 — Po3ropuennsi napaooJn
MPH T0BKMHI KOHTPEWJIepHOTo MPH TOBKMHI KOHTPEWJIepHOT0
Mapmpyty 175 km Mapmpyty 320 km

NS

Po3paxyemo piBHOLIIHHY BIJCTaHb 3 JOBXXHUHOK KOHTPEHJIEPHOTO MAapUIPyTy
430 xkm. OO6mactp e(pEKTHBHOTO BUKOPHUCTAHHS NPU JOBXKUHI KOHTPEHIEPHOTO
MapuipyTy 430 km Ta 640 kM okazaHa Ha puc. 3.

[Ticass mpoBeneHHS poO3paxyHKIB MOKHA 3pOOMTH BHCHOBOK IO T€, IO
JOBKHMHA KOHTPEHJIEPHOTO0 MaplIpyTy 3aiiMae BaXKJIMBY POJIb Ta 3HAYHO BILJIUBAE HA
PIBHOIIIHHY BIJICTaHb TIEPEBE3CHHS BAHTAXKY.

[Tpu 301mbITIEHH] JOBKUHA KOHTPEUJIEPHOTO MapIIPyTy, 0071acTh €()eKTHBHOTO
BUKOPUCTAHHS KOHTPEUJIEPHOTO CHOJYYEHHS 30LIbIIY€EThCS, TOOTO MpU 301IbIIECHHI
JOBKWHU KOHTPEUJIEPHOTO MapIIPyTy, 30UTBIIYEThCS TUIOIA Mapaboin, sKa MoKasye
00J1aCTh AOLULIBHOIO BUKOPUCTAHHSA KOMOIHOBAHOT'O CIIOJTYyYEHHS.

R

Pucynok 3 — PosropHennst napadoniu  PucyHok 4 — Po3ropHennsi mapadosiu
NPH 10B:KUHI KOHTPEHJIEePHOTo NPH 10BKUHI KOHTPEHJIEPHOTo
mapupyty 430 km Mapupyry 640 km

Jlns Bu3HaueHHs o6nacTi edextuBHOro Bukopuctanus (OEB) konTpeitnepHoro
CITOJTYUY€HHSI CJIi/I BUBHAUYUTH (haKTOPH, K1 BIUIMBAIOTH HA 1i BU3HAUCHHS (Tab1.1)

B nmaniit  3amaui  gochimkyBaTh  00JIaCTh  JIOHMUJIBHOTO — BUKOPHUCTAHHS
KOHTPEWJICPHOTO CHOJIY4EHHS TMpPH PI3HUX 3HAYCHHSIX BIJICTaHI MIA'i3Ay 110
3anmi3HU4HOI ctaniii (800 kM, 1028 kM 1 1200 kM) Ta pi3HUX BETUUYMHAX KyTa HAXUITY
MapuipyTy Mmia’i3ny aBTOMOOUIS A0 3alI3HUYHOI CTaHLIi BIANpAaBICHHS 3a
J0ToMoror0 1HCTpyMeHTiB Mathcad.
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Taoauus 1
daxkTopH, siKi BIVIMBAKOTH Ha BU3Ha4YeHHs OEB KoHTpeiisiepHOro crioJy4eHHsl,
Ta IX YMOBHI I03HAYEHHS

YMoBHE
DaKkTOp BIUIUBY
[IO3HAYEHHS

Bincranp mia’i3ay 10 3ai13HUYHOT CTaHIIT L4
Bincranp Bij 3ai13HUYHOT CTAHIIIT BiMIPaBISHHS 10 3aJ1I3HUYHO1 L

k
CTaHIII1 NPU3HAYCHHS
Kyt Haxumy mapmipyTy mij’ 31y aBTOMOOLIS 0 3ai3HUYHOL B
CTaHIIli BiAMPaBICHHS

Pesynmbrati  pospaxyHkiB, siKi TpoBomwimcs |y mpoctopi  Matchad 3a
BIAMOBIAHUMH (OpMyJIaMu, JUJIsl PI3HUX 3HaueHb L4 mpeacraBneHi Ha Tpadikax.
['padix 3amekHOCTI BiAcTaHi mix’i3gy M0 3aTi3HWYHOI CTaHIIi BiJ] BETUYHMHH KyTa
HaxXWJy MapuIpyTy M i34y aBTOMOO1IS 10 3a1i3HUYHOT CTaHIliT BiJNPaBICHHS (pucC.
5).

900
800
700
600
500
400
300
200
100

0

Lg KM

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

e S00KM 1028}{.@. 1200km

['padiku 3aexHOCTI AAIOTh HAM YITKYy KapTUHY MPO Te, M0 31 30UIbLICHHSIM
BIJICTaHI BiJ 3ai3HWYHOT CTaHIli BiJMPaBICHHS 3aJII3HUYHOI CTaHIIi MpU3HAYCHHS,
HEBIJ'EMHOI0O YaCTUHOIO BH3HAUYEHHS 001acTi eQEeKTUBHOTO BHUKOPUCTAHHS
KOHTPEWUJIEPHOTO CIOJy4YEHHs € 30UIbLIECHHS 3HaY€Hb BiJCTaH1 MiJ 13y 10 CTaHIII.
I'padik 3anexnocti Ly Bin B mMae BUrisn 3pocTarodoi rinepOonu 1 31 30UIbIICHHIM
3Ha4YeHb KyTa [ 3pocTae 3HaueHHS L,,; THUM camMuM 30UIBIIYETHCS 00JacCTh
JOMYCTUMUX 3HAYEHb BHUKOPHUCTAHHS KOHTPEHJIEPHOTO CHOCco0y NepeBE3CHHS
BaHTaXYy.

byino posrasinyro: JlOBXKMHY — KOHTPEWJIEPHOrO MAapUIpyTy sKa 3anmae
BaXJIUBY pOJIb Ta 3HAYHO BIUTMBA€ HA PIBHOIIIHHY BiJICTaHb MEPEBE3CHHS BAHTAXKY.
[Ipu 3017bIICHH] [OBXWHU KOHTPEMJIEPHOTO MapuIpyTy, 0O0JacTh €(PEeKTHUBHOTO
BUKOPUCTAHHS KOHTPEHUJIEPHOTO CIIOTYUYEHHS 30UTbLITYEThCS.

Byjo orpumano: Po3paxyHkoBi 3HaueHHS (DaKTOpIB BIUIMBY HA BU3HAYCHHS
OEB mpu Lk pisue 800, 1028 ,1200 kM. ['padiku 3anekHOCTI BiacTaHi mia’i3ay 10
3aJII3HUYHOI CTaHI] BiJl BEJIMYMHU KyTa HaXWIy MapLIpyTy i i34y aBTOMOOUIS 10
3aJII3HUYHOI CTaHIllT BiNpaBiaeHHs. Po3paxyHOK PIBHOIIIHHOI BIJACTaHI MPU JOBXKHHI
Mapmipyty 175, 320, 430, 640 wm. Ilpu 30inbIIeHHI AOBXKUHM KOHTPEHIEPHOTO
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MapHipyTy, 301IbIIYEThCS IUIONIA Mapadoiu, sKa IOKa3zye 00JacTh JOLLIBHOTO
BUKOPHUCTAHHA KOMOIHOBAHOT'O CIIOJTyYEHHSI.
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Abstract : Road hauliers are increasingly faced with a number of problems related to road
congestion, queues at border crossings, a limited number of permits for international transport, a
constant rise in fuel and lubricant prices and other operating costs. One of the options for solving
these problems may be piggyback transportation, which combines the advantages of road and rail
transport. It was found that the area of effective use of piggyback has the form of an expanded
parabola. In contrast to previous studies, it was found that the area of effective use of piggyback is
not stable, and is determined for each case of dispatch of the shipper with constant other
parameters. The size of the area is influenced by indicators such as distance to the railway station,
the angle and the direction of road transport and delivery distance from the terminal. This article
discusses the effect of the approach distance to the railway station of departure on the area of
effective use of piggyback connections.

Key words: piggyback transportation, transportation cost, road train, placement of consignor
and consignee, equivalent delivery distance.
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VJIK 656:005.8
SWOT-ANALYSIS OF THE TRANSPORT ENTERPRISES SAFETY

PROGRAMS
SWOT-AHAJII3 ITPOI'PAM BE3INEKU TPAHCIHHOPTHUX ITIAITPUEMCTB
Lysak R.S. / JIucak P.C.
ORCID: 0000-0002-2776-5623
National Transport University, Kyiv, M. Omelianovycha-Pavlenka St, 1, 01010
Hayionanvnuii mpancnopmuuii ynisepcumem, Kuis, eyn. M Omenanosuua-Ilasnenxa, 1,01010

Anomayia. B pobomi pozensoacmovca cnocib niosuwjenHs pieHs 6e3nexu MmpaHCnopmHux
RIONPUEMCIME WIAXOM BNPOBAOINCEHHS NPOEKmie ma npozcpam 0Oe3nexku. 3acmocy8amHs markozo
incmpymenmy ax SWOT-aunaniz O0onomoodice oyiHumu 308HIWHE MA GHYMPIWHE cepedosule
nionpuemcmea ma NiOBUWUMDb  eQeKMUBHICIb  NPUUHAMMA  YIPAGIIHCObKUX — PIUleHb U000
8NPOBAOICEHHS Npocpamu be3neku. Xapakmepucmuky 6HYMPIUHb020 cepedosuyd niONpUEMCcmed
MOdHCYmMb  Oymu  8iOHeceHi SAK 00 CUIbHUX, MaK i 00 ClabKux CMOpIiH, a Xapakmepucmuxu
306HIUHBO2O CEPEOOBUUIA MONCYIL OYMU AK MONCIUBOCAMU, MAK I 3aeposamu. Lle 3anexcumsb 6i0
KOHKpemHOi cumyayii ma 8U3Ha4aemuvcs iHougioyanvHo. Y cmammi nasedeno npuxnad SWOT-
AHANi3zy MPAHCNOPMHO20 NIONPUEMCINEA NEPED BNPOBAONCEHHAM NPOSPAM Oe3NeKU.

Knrouoei cnosa: ynpasninns npoekmamu ma npocpamamu, mpaHcnopm, npocpamu Oe3nexu
mpancnopmy, SWOT-ananis.

Beryn.

EdexTuBHa AiSIBHICTH TPAHCMOPTHOI raiy3i MO3UTHUBHO BIUIMBAE HA CTaJUi
€KOHOMIYHHMI PO3BUTOK KpaiHu. [l ctabinbHOTO (yHKIIOHYBAaHHS TPaHCIOPTHOI
CUCTEMH HEOOXITHO MIHIMI3YBaTH pHU3WK BHUHUKHEHHS HEOE3MEK, 3HU3HUTH
IMOBIPHICTh HACTaHHS HEOE3MEYHUX CHUTyaIliil Ta MABUIIWTHA 3arajlbHANA PiBEHb
oesmeku. [[poro MokHaA JOCSATTH 32 paxyHOK BIIPOBAPKCHHS MPOEKTIB Ta MPOrpam
0e3MeKyn Ha MIAMTPUEMCTBAX TPAHCIOPTHOI Tamy3i. [ eheKTUBHOTO BIPOBAKCHHS
BHIIIE3raJaHuX 3aX0iB HEOOX1JHO MPOBECTH MEPEANPOSKTHUI aHAII3.

IlocranoBka npoodJiemMu.

[Ipy Bu3HAHHI KEPIBHUIITBOM TPAHCIOPTHOrO TIAMPUEMCTBA HEOOX1THOCTI
MIJBUIICHHS PIBHSA O€3MEKH Ta TOTOBHOCTI JO 1M PO3MOYMHAETHCS BKJIAJ JTAHOTO
cy0’€KkTa TOCMOJApPIOBAaHHS Yy MpOLIEC MIABUIIEHHS piBHS O€3MEKU TPAHCIOPTHOL
ranxysi B mimomy. OHaK TJIaHyBaHHS MPOEKTHUX ik 0e3 aHami3y peaibHOI CUTYyarlil
Ha CHOTOJHI MOKE MPU3BECTU JO HEBPAXyBaHHA HU3KHU PU3HMKIB Ta 3HAYHO 3HU3UTH
YCHIIIHICTh JOCATHEHHS TIOCTaBJICHOro pe3yiabTaTy. OmHuM 13 e(peKTUBHHUX
iHcTpyMeHTIB € SWOT-anani3, sikuii MOKJIMKAHUK HANATH SKICHY XapaKTePUCTUKY
CUJIBHUX Ta CJITA0KUX CTOPIH Oprafizailii, a TAKOX HasSBHUX MOKJIMBOCTEH 1 3arpo3.

AHaJi3 0CTAaHHIX JOCTIKeHb 1 myO Tikaiid.

3actocyBannss SWOT-ananizy B cyqacHOMY BHTJISAI po3nodarnocs y 60-x pokax
XX cromitrs [1] mnst po3poOku cTpaterii MOBEAIHKH OpraHi3amii 1 Jgaii yCIHIIIHO
MIPOJIOBXKUIIOCH TSI 3a0€3MEeUEHHs YCIIMIHOTO MPOIECY YMPaBIiHHS OpraHi3aIisiMHu,
HiANPUEMCTBAMH, CTPYKTYpaMH Ta CHCTEMaMd pI3HUX Taly3edl Ta HamnpsMiB.
BukopucTtaHHs [aHOTO 1HCTPYMEHTY i JOCHIKEHb Y Tally3l TpaHCIOPTY
BiIoOpakeHo y pobOorax Takux BueHux sk JI.B. lllkyminma [2], B.O. Oruesuii [3],
B.O. Xpyts06a, O.B. Cnaciuenko [4], O.B.Cemennona, }0.0.Kpuxrtina [6],
0.0. Kapacs, P.C. byraescokuii [6] Ta 1HIII1.
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BukJiiax oCHOBHOro marepiaJy.

[TpaBunpHOMY TUTAHYBAHHIO MMPOEKTHOT JTiSTILHOCTI cripusie ipoeaeHass SWOT-
aHaji3y, SKUH JI03BOJISIE YACTKOBO OI[IHHTH 30BHIIIHE Ta BHYTPIIIHE CEPEAOBHUIIE
mignpuemMcTBa. lleil IHCTpyMEHT MNOKJIMKAaHWUN HANAaTH SKICHY XapaKTEPUCTHKY
CUJIBHUX Ta CJIA0KUX CTOPIH Oprafizaiiii, a TAKOX HasBHUX MOKJIMBOCTEH 1 3arpo3.

Meroto SWOT-ananizy He € 3'aCyBaHHS BCIX CHJIBHUX 1 CIaOKUX CTOpIH, 1€
HAJITO CKJIAJIHO 1 He 3a0e3neuye gocarHeHHs epexTuBHOCTI. HaaTo mmpokuii mepernik
BIJIBOJIIKA€ yBary BiJ] HAWBAXKJIUBIIIKX (AKTOPIB, TOMY BapTO 30CEPEAUTH yBary Ha
TUX 13 HUX, K1 MOXYTh CTaTH KJIFOYOBUMHU (paKTOpaMu yCIiXy 4M npoBaiy [7].

Crpykrypa nipoBeaenns SWOT-anamnizy npejcraBieHa Ha pUCYHKY 1.

CuJibHI CTOPOHU Ta MOKJIMBOCTI MIAMPUEMCTBA MAIOTh CHOPUSITIMBUI BIUIMB Ha
€(EeKTUBHICTh BIIPOBAKEHHS IPOCKTHOI MISUIBHOCTI, TOOTO € TO3UTUBHUMH
(dakTopamMu MpU BOPOBAKEHHI Mporpam Oe3meku. CiabkKi CTOpOHU Ta 3arposw,
HAaBIAKW, € TEPEIIKOJaMUd Ta MOTPeOyIOTh yBarw IJjisi MiHIMIi3amii iX BIUTMBY Ha
MPOIIEC BIPOBAKEHHS TPOrpaM Oe3MeKH.

[Ipu aHamizi BHYTPINIHBOTO 3a 30BHINIHBOTO CEPEIOBUINA TPAHCIIOPTHOTO
MIIIPUEMCTBA 3 METOIO BIPOBAHKEHHS MPOTrpaM Oe3MeKr MOXKYTh OyTH BpaxoBaHi
pi3HI (paKkTOpH, OJHAK TepeBara HAMAEThCS THM, SIKI MAalOTh HAWOUIBII CYyTTEBUUN
BILJTUB.

AHaIi3 0TOYYI0YOI0 CEpeTOBHUINA

|
: '

-

)

S

Ay

®

AHai3 BHYTPIIIHBOTO AHaTi3 30BHIIIHBOTO

cepeloBHINA cepeoBHINA
ITozurnBHI
|| S Bu3HaueHHs CHILHEX CTOpiH (ba:m‘opn O Bizpnauenns MoKIHBOCTEH

strength opportunities

1 |W Bu3zHaueHHS c1abKHX CTOPIH HeratugHi T Buznauenns 3arpos

weaknesses daxropu threats
A 4 A 4

Matpumsa SWOT-anamizy

Pucynok 1 — Crpykrypa npoBenennsa SWOT-ananizy

B 3anexnocTti Bim cuTyamii OfHI 1 TI X XapaKTePUCTHUKUA BHYTPIIIHHOTO
CEpeNoBHUINA MMiAMPUEMCTBA MOXYTh OyTH BITHECEHI SIK 0 CHUJIBHUX , TaK 1 J0
cnabKux CTOpiH. AHajoriyHa curyailis 3 (akTopamMu 30BHIIIHBOIO CEPEIOBUINA: Y
PI3HHMX BHUIIAJKaX BOHU MOXYTh OyTH SIK MOXJIMBOCTSIMH, TaK 1 3arpo3amu. [Ipukian
takoro SWOT-anani3y npeacTtaBiaeHui y Taomuii 1.

[IpoBeaenuii aHai3 BHYyTPILIIHBOTO Ta 30BHILIIHBOTO CEPEIOBHUIIA € MPUKIIAIOM
CUWJIBHUX Ta CJIA0KUX CTOPIH TPAHCIIOPTHOTO MIJIPUEMCTBA, & TAKOK MOKIIUBOCTEH 1
3arpo3, Skl MaTUMYTh BIUIMB Ha MpOILEC BIPOBAIKEHHS MPOEKTIB Ta IPOrpam
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Oe3nexu. BigHeceHHs HaBEIEHUX XapaKTEPUCTHK OTOYYIOUYOrO CEpeloBHINA [0
MO3UTUBHUX YW HETATUBHUX (DAKTOPIB 3aJI€KUTH B KOHKPETHOI CUTYAITii.

Taoauusa 1
SWOT-anaJi3 TPAaHCIIOPTHOT0 MiINMPUEMCTBA NepPe] BIPOBAKEHHIM NPorpam
0e3neku
CuibHi . Caadki
XapakTepucTHKA BHYTPIIIHBOTO
CTOPOHH cepeToBHIA CTOPOHH
(strength) P ( weaknesses)
. <: ['OTOBHICTH MiATIPHEMCTBA JIO :> Henae
| BITPOBAKEHHSI TPOTpaM Oe3MeKn
OpieHTOBaHICTh Ha 30€PEIKEHHS KUTTS Ta
€ , . HEMae
3JI0POB’s1 JIFOICH
<:: JloTpuMaHHS 3aKOHO/IAaBCTBA 3 MMUTaHb j‘>
€ . . HEMae
Oe3IMeKn Ha T AIPHEMCTBI
<: EdexTuBHICTD Ai10401 CUCTEMH YIIPaBIIiHHS :>
BHCOKA . HU3bKa
0€3IeKO00 MiAIPHEMCTBA
AKTHBHICTb MiITPUEMCTBA B IIPOLIEC]
BHCOKA < :: :: > HU3bKa
BIIPOBADKEHHS MPOTrpam 0e3meKn
EdexTuBHICTh BOPOBAKEHUX TTPOTPAM :>
BHCOKA < ,I: . . HU3bKa
0e3MeKH Ha IMiITPUEMCTBI
. <: HasBHicTh KBiTi()IKOBAaHOTO MEPCOHATY IS :: > HeMae
BIIPOBADKEHHS MPOTrpam 0e3meKn
Po3ymMinHS criiBpoOiTHHKAMU TATTPHUEMCTBA
€ <: HEOOXiTHOCTI BIPOBAHKEHHS MPOTpaM :> HEMae
Oe3neKu
. <: [TodyTTs BiAMOBIAILHOCTI KOXKHOTO :> HeMae
NpaIliBHUKA 32 JIOCITHEHHS PE3YJIbTATy
. besnekoopieHTOBaHUH KypC KEPIBHUIITBA . .
HasIBHUIA . BIZICYTHIM
1 AIPUEMCTBA
<: CrnpusTiuBICTh CTaHy MaTepiaabHO-
CIPUATIUBUN TEXHIYHOI 0231 MiANPUEMCTBA [T D| HECTIPHUSATIUBHI
BITPOBAKEHHSI TPOTpaM Oe31eKn
IHHOCTI <: CrinpHi IIIHHOCTI Y KOJIEKTUBI :> IIHHOCTI HE
CIIIBIIAIAIOTh T ITPUEMCTBA CIIIBIIAIAIOTh
<: OpieHTalis Ha MPOAKTUBHUHN THUI :>
€ . HEMae
yIpaBIiHHS
. <: HasBHiCTB BIacHHUX (hiHAHCOBUX pecypciB :> emae
JUISL BIPOBADKEHHS IporpaM 0e3meKu
Mo:xauBoCTiI XapakTepucTHKA 30BHIIIIHHOT0 3arposu
(opportunities) cepepoBHIIA (threats)
<: [Tporpamu 6e3meKy TPAaHCTIOPTHUX
HasIBHI HiANPUEMCTB, SIKi MaIOTh JI€PKaBHY BiJICYTHI
I ITPUMKY
<: [Iporpamu Ge3neku TPAHCIIOPTHUX
HasBH1 M ITPUEMCTB, SIK1 MalOTh MI>)KHAPOJIHY :> BIJICYTHI
i ITPUMKY
. OOMIH TOCBIZIOM 3 MUTaHb BIPOBAHKCHHS ) .
HasIBHUH BIZICYTHIH
nporpam 0e3neKun
DopMyBaHHS Y CYCHIBCTBI
e < pMYBaHi y cy Hevae

0E3MEeKOOPIEHTOBAHOTO MUCIICHHS
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BinHOIICHHS HACEIEHHS JI0 BIIPOBAKEHHS
MO3UTUBHE HEeraTuBHE
nporpam 0e3neKu
. CrymiHb 3aTy4eHHs 3al[iKaBIeHUX CTOPIH 10 .
BHUCOKHUH HU3bKUI
BIIPOBAKEHHS IPOrpam 0e3neKu
il <: CrinpHi 1Tl YCiX 3aIliKaBICHUX CTOPIH :> ial He
CIIIBIIAIAIOTh nporpam 0e3neKun CIIIBIIAAIOTh
. | HasiBHICTH miANPHEMCTB-OHOAYMIIIB 3 . .
HasIBHI - BiJICYTHI
MUTaHb BOPOBAPKEHHS MTporpaM O6e3neKu
| HasBHicTb gepxaBHOi a00 MI>KHAPOIAHOT
€ <: (iHaHCOBOI MIATPUMKH I BIIPOBAKCHHS :> HEMae
nporpam 0e3neKun
' HasBHicTh 6€311€K00Pi€EHTOBAHUX
€ | HEMae
3aKOHOJABYHUX BUMOT
<:‘ Jlep:xaBHUI KOHTPOJIb 32 JOTPUMAHHS :>
e | HEMaAE
3aKOHOJABYHUX BUMOT
LIUPOKUN < | PunkoBuii npocTip )| oOMmexeHuit
Aemopcwvka pospodka
BucHoBkwm.

JIISTTBHICTD TIANPUEMCTB TPAHCIOPTY XapaKTePU3YEThCS PIBHEM IMiABUIIECHOT
HeOe3nmekn Ta TMOTpeOye BIPOBAPKCHHS 3axO0/iB  IOJ0 MOro MiHiMizallii.
[TpuknamamMu TakuxX 3axXOAiB MOXYTh OyTH MPOEKTH Ta mporpamu Oesmekw. s
e(EKTUBHOTO BIPOBAKEHHS TAaKUX 3aX0JiB HEOOXiHO MPOBECTH MEPEINPOSKTHUN
aHaI3 30BHINTHROTO Ta BHYTPINIHHOTO CEPEIOBUINA TPAHCIIOPTHOTO MiANPUEMCTBA.
3acTtocyBaHHS Takoro iHcTpymMeHTy sk SWOT-aHam3 [103BOJIMTh BH3HAYUTH
dakTopHu, SKi MaTUMyTh TMO3UTUBHUN a00 HETAaTUBHHWI BIUIUB HAa BIIPOBAKCHHS
nporpamMu Oe3neku. XapaKTEPUCTHKH BHYTPINIHHOTO CEPEIOBHUINA TMIANPHEMCTBA
MOXYTh OYTH BiJHECEHI SK IO CHJIBHMX, TaK 1 JI0 CIa0KHUX CTOPiH, a 30BHIIIHBOTO —
0 MOXIHMBOCTEH abo 3arpos. lle 3amexuth Bijg CHTyarii Ta BH3HAYAETHCS
1HAMBITyaTbHO.
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Abstract. The paper discusses a way to improve the level of security of transport enterprises
by implementing projects and security programs. The use of such a tool as a SWOT analysis will
help assess the external and internal environment of the enterprise and increase the efficiency of
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making management decisions on the implementation of a security program. The characteristics of
the internal environment of the enterprise can be attributed to both strengths and weaknesses, and
the characteristics of the external environment can be both opportunities and threats. It depends on
the specific situation and is determined individually. The article provides an example of a SWOT
analysis of a transport company before implementing security programs.

Keywords: project and program management, transport, transport safety programs, SWOT
analysis.

ISSN 2663-5712 86 www.sworldjournal.com



o2
SWorldJournal Issue 6 / Part 6 /\]:'é‘;)

https://www.sworldjournal.com/index.php/swj/article/view/swj06-01-128

DOI: 10.30888/2663-5712.2020-06-06-128

YK 726.6:69.059.25
MODELING AND LOGIC OF DECISION-MAKING WHEN FORMING THE
TRADITIONAL CHARACTER OF THE HISTORICAL ENVIRONMENT OF

ODESSA CATHEDRAL SQUARE, UKRAINE
MOJIEJTFOBAHHS TA JIOT'TKA IIPUMAHSATTSA PIINEHD OO ®OPMYBAHHSA
TPAIUIIMHOI'O XAPAKTEPY ICTOPUYHOI'O CEPEJIOBHUIIIA COBOPHOI IJIOLII
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Anomayia. B pobomi po3ensioaemvcsi MOMCIUBICMb 3ACMOCYBAHHA HAYKOBO-NPAKMUYHUX
Memooie npu opmyeanHi mpaouyiino2o xapakmepy icmopuynoco cepedosuwya CobopHoi niowi
Ooecu 3 6i0omeopenHaM 6uoamHoi empaueHoi nam’smku — Kageoparvnozo Cnaco-
IIpeobpadsicerncokoco cobopy, akuul 6yio 3pytinosano vy 1936 p. Bionosiono 0o pobouoi cinomesu,
siomeopennss Cobopy nosepwe mpaouyiuHuil Xapakmep ICMOPUYHO2O0 Cepedosud aHcamonio
Cobopnoi nrowi, cnpusamume 0yX08HOMY PO3GUMKY MEUKAHYIE8 MicCma, NIOBUWEHHIO MYPUCMUYHOL
npugabnusocmi Odecu ma 30inbUleHHI0 00X00i8 y OI00cemu 6Cix pieHie. Bukopucmanms memooiea
MOOeN06an s, JN02IiKU mMa [HWMUX Npu HOPMYBaAHHI MPAOUYIUHO20 Xapakmepy ICMOPUYHO2O
cepedosuwa Coboproi naowi Qdecu 003801UN0  OOIPYHMOBYBAMU NPUNHAMI PIlUEHHS, 6
pe3yibmami peanizayii AKux micmy 6yno nosepHymo 0OuH 3 U020 CUMBOJIS.

Kniouosi cnosa: icmopuune cepedosuuje, HAYKOBO-NPAKMUYHI MemOoOU, BiOMEOPEHHs.
8MpaveHoi nam samKu.

Beryn. ®enomen Onecu cTBOproBaBcs BUAATHUMH TBopLsiMU: D. JleBosiaHOM,
1. Jlepubacom, Bemmkum Jliokom, repuorom Je Pimenbe, kuszem M. BoponmoBum i
OaraTpMma, OaraTbMa 1HIIMMU OCOOUCTOCTSIMH, YBIYHEHUMH ojecuTaMu. OTHOYACHO 3
nmoyaTkoM (OpMyBaHHS IUIAHYBaJIbHOI CTPYKTypu Micta y 1794 pori, Oyno
3aKjajieHo rojoBHUM xpaM Onecu — kadenpansauii Criaco-IIpeobpakeHchkuit cobop
Ha CoOopHiil momii. Bin po3BuBaBcsi ogHodacHO 3 MictoM 1y 1903 porri, micis
OCTaHHBOI PEKOHCTPYKIli MO MpoekTy apxiTektopa A. TomopoBa, OJHOYACHO MIr
Bmictutu 10 12000 npuxoxan. [IInune a3BiHUIN COOOPY 3aBBUILIKH 77 METpIB OYB
TOJIOBHOIO MICTOOY/IBHOIO JOMIHAHTOIO, & CAM XpaM — IIEHTPOM JIyXOBHOI'O >KUTTS
Onecu. Y 1936 poui Cobop Oyno 3pyiHOBaHO. BianoBimHo 10 poO0YOi TirnoTe3u
[1c.37], chopmoBanoi Hamm y 1993 poiri, KOJUIIHIO BEIWY HAIIOTO MiCTa
HEMOXJIMBO BIJPOIUTH O€3 MOBEpHEHHS icTopuyHOTO BTy CobopHii miomi, 6e3
BIITBOPEHHS TOJIOBHOTO XpaMy SK IEHTPY JAYXOBHOTO KUTTS 1 MICTOYTBOPIOIOYOTO
esieMeHTa 1eHTpy Opecu, 110 MEPEKOHJIMBO MOKAa3aHO HA ICTOPUYHMX TpaBiopax 13
300pakeHHsIM 00pa3y Micta-mopry. Ha namy aymky, BiarBopenHs CoOopy Maio
CTaTH MEPIIUM KPOKOM 1 OCHOBOIO JIJIsl TBOPEHHS YCHIIITHOTO 1 CTAJIOro MaiOyTHHOTO
[lepnunu 0111 MOpSL.

OcHoBHUII TekcT. BukopucrtaHHs CHUCTEMHOro TIiAXOQy Tepeadadae
MOJIETIIOBaHHSI BiJ] 3arajbHOro 10 OKpeMoro. B cucremi po3sceneHHs YkpaiHu
HaluyeTbesa 29742 HaceleHuxX Miclib, B TOMY yucii 402 — ICTOpUYHI HACEJIEHI MICIIS.
B Opnechbkiit 06sacTi € 12 icTOpUYHUX HACETEHUX MICLb, 3 IKUX HaWOUIbIIE 1 BIJOME
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— Opeca. BignoBigHo 10 «ICTOPUKO-apXITEKTYpPHOTO OTIOPHOTO IUIAHY, IPOEKTY 30H
OXOpPOHHM, BHM3HAUYEHHS MeX ICTOpHUHUX apeaniB Opecu», 3aTBEPIKEHOTO
MiHicTepcTBOM KyJIbTypH 1 TypusMy Ykpainu y 2008 potii, B MICT1 € psiJT TEPUTOPIi 3
0COOJIMBUM MaM'sITKO-OXOPOHHUM cTaTycoM. Lle 3emull  iCTOPHKO-KYJIbTYPHOTO
NPU3HAYEHHSA, 30HU OXOPOHHM TMAaM'ATOK, JBa ICTOPUYHUX apeaju, IaM'aTKH
apxiTEeKTypu 1 MIiCTOOYyAyBaHHSA MICIIEBOTO Ta HAallIOHAJIBHOTO 3HAYEHHSA, a TaKOX
AIPO ICTOPUYHOTO TeHTpY MicTta-mopty Opecu, sike y 2009 pori BKIIOYEHO 110
nmonepeaHboro cnucky BceecBITHhOI cnammuau  FOHECKO. Jlo  ictopuuHo
chopMOBaHMX apXITEKTYpHUX aHCaMOJIIB MiCTa pa3oM 3 IHIIUMH HAJICKUTh
ancam0Osb CoOopHOT Mo, SIKUKA MmoyaB (pOpMyBaTHUCS OJTHOYACHO 13 3aCHYBaHHSM
Onecu y 1794 pori.

B ocHoBHomy Ha CoOopHiii momi 30epiryiacs icTopudHa 3a0ynoBa 3
naM'sTHUKaMH ~ apXiTeKTypd 1 MicTOOyJyBaHHS, iCTOpii, MOHYMEHTaJIbHOTO
MHCTEIITBA 32 KAaTErOpi€ro0 MICIIEBOT0 3HAYCHHsI, a TaKOX (poHOBaA 3a0yso0Ba (puc. 1).
€ 00'exTH cyuyacHoi 3a0yJI0BH, B TOMY YHCI1 TUCOHYIOUYl. OCHOBHUM 00'€KTOM, SIKHU
«tpuMaB» CobopHy 1wionry 1 Bech icropuunuit neHtp Onpecu g0 1936 poxy, OyB
Onecwkmii kadenpanbanii Craco-IIpeodpakencbkuit codop. [licns ioro pyliHyBaHHS
moma Oyrna KuUIbKa pa3iB TepeliMeHoBaHa 1 BTpaTWiIa TPAAMIIHHUN XapakTep
icropuuHoro cepepoBuima. [licns 3700yTTs HezanexkHocTi y 1991 pomi B Ykpaini
MOYaJnCsa TPOIECH, TMOB'S3aHl 3 BIATBOPEHHSM BHUJATHUX BTPAYCHUX OO0'€KTIB
KyJIbTYPHOI CHAAIIMHU, B YUCIO SAKUX mNoTpanuB 1 oneckkuii CoGop. bymnisimio
Cobopy Oyno moeranHo BiaATBopeHo y 2000-2005 pokax ©0€3 BUKOPUCTAHHS
OIOPKETHUX KOIUTIB 1 ypourcTo ocBaueHo y 2010 poi (puc. 3).
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Puc.1 Ctpykrypa CobopHoi niiomi  Puc.2 ETanun ¢gopMmyBaHHS cepegoBHINA
Asemopcoka pospooka, cxema — IAOII [2] Aemopcora po3pooka, pomo aemopa
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EBostoriist 3MiH y ¢yHKIIIOHATBPHOMY npu3HadyeHHi CoOOpHIM IO BKIKOYasa
YOTUPH OCHOBHI €TaIy, a caMe: BCTaHOBJIEHHSI MeX CoOOpHOT MJIOIII1 1 CIOPY/KEHHS
nportotuity Cobopy y XVIII croniTTi; noeranHe OyniBaunTBo Cobopy 1 hopMyBaHHS

rpomajicbkoro rpocropy CoOopHOT mitomi ik rojioBHO1 o Oxecu y
XIX croniTti; pyliHyBaHHS TPaIUIIITHOTO XapaKTepy 1CTOPUYHOTIO CEPETOBHUINA
CobopHoi 1ol 1 MepeTBOPEHHS 11 B 3€JIeHy 30HY y XX CTOJITTI; GopMyBaHHS

TPaJAMIIIITHOTO XapakTepy ICTOpUIHOTro cepeaonuina CoOOpHOI ol 3
BiATBOpeHHSIM Onechkoro kadenpansaoro Craco-IIpeodpakeHcbkoro codoopy y

XXI cTomiTTi.

J1o ocHOBHUX (YHKLIOHAJIBHUX TPYI €JIEMEHTIB iCHYI040i 3a0yn0Bu CoOOpHOI
IUIOLII BIAHOCATHCS: MIANPUEMCTBA T'POMAJCHKOIO XapuyBaHHs; 00 €KTH TOPTIBII
POMUCIOBUMHU TOBapaMu; 0(iCH, HaBUAJIbHI 3aKJIaJiy; TOTEJl Ta KBAPTUPH; KUTJIOBI
NpUMILIEHHS; O00'€KTH 1HXKEHEpHO1 1H(QPACTPYKTypH; OO'€KTH TIPOMaJCHKOTO
MIpU3HAYCHHS;, KOMIUIEKC BiaTBOpeHoro Cobopy.

O6nacTh MOXIMBHUX pIlIEHb MpU  (POPMYBaHHI TPATUIIAHOTO XapaKTepy
icropuydoro cepenoBuma CoOOpHOI IUIONT, BKJIOYAE: 3HECEHHS CY4YacHHX
JUCOHYIOUHUX O0'€KTIB apXiTEKTypH; «PO3UUIICHHS» TUCOHYIOUMX HAlllapyBaHb Ha
icTopuyHUX OyAIBISAX; BIATBOPEHHSI I[IHHUX BTPauy€HUX OO0'€KTIB KYyJbTYPHOI
CHAJIMHU; 3HECEHHS JMCOHYIOUMX PEKJIaMHUX KOHCTPYKLIM, BHBICOK 1 Majux
apXITEeKTYpPHUX (POPM.

3 BHUKOPHUCTaHHSIM METOJIB TEOpii NPUUHATTS pillleHb MoOyaoBaHO JlepeBo
MOXJIMBUX PIIIEHb 1 MOKa3aHWW LUISIX pIIIEHb OpH (OpMyBaHHI TPaJMILIIHOTO
xapaktepy ictopuuHoro cepenoBuiia CoOopHoi miomii. Cepen OCHOBHUX 00'€KTIB
BUOOPY MMO3HAYEHI: TUII HACEJIEHOT'O MICISl; ICTOPUYHUI MEpi0j]; HAABHICTh BUJIATHUX
BTpAaYeHUX OO0'€KTIB KyJIbTYPHOI CHAIIIMHH; HASBHICTh ICTOPUYHUX HAallapyBaHb;
HasBHICTh Cy4aCHUX OO0'€KTIB apXITEKTypH, BUBICOK, PEKIAMHUX KOHCTPYKIII; CTaH
THKEHEPHUX MEPEXK; CTaH 00'€KTIB OJAroyCcTpoIo; cTaH Oy/1iBEJIb B MEKaX IO,

BignoBigHo 1o oOpanux 00'ekTiB BHOOpY Bu3HadueHO, 1o CobOopHa mioma
po3TaiioBaHa B ICTOPUYHOMY MICIl, BOHA OCTaTOYHO copMyBajiacsi Ha MOYATKY
XX cromitts, Ha ii TepuTopii 70 1936 poky po3TamioByBaBCs BUIATHUNM BTpadeHUUN
00'€EKT KyJbTYpHOI CIAJIIUHK, Ha ICTOPUYHUX OYAIBISX € BEJIMKAa KUIBKICTh
JUCOHYIOUMX HaIllapyBaHb, MOOYJOBaHI Cy4YacHI JMCOHYIOUl O0'€KTH apXITEKTYpH,
pPO3MIIIIEH] BUBICKU 1 pekiamMHi KOHCTPYKIii. CTaH 1HXEHEPHHX MEPEeX B MEkKax
CobopHOi Mol BUMarae mpoBEACHHS PEMOHTHHUX poOiT, OJIaroycTpiii 3HaXOAUTHCS
B HE3aJI0BUILHOMY CTaHi 1 MOTpedy€e MOBHOI peKOHCTPYKIi. CTaH OTOUYIOUUX IJIOLLY
OyziBenb BUMarae MpoBeACHH KOMIUIEKCY PEMOHTHUX POOIT 1 pecTaBpariii.

dopMyBaHHS TPAAUIIMHOTO XapakTepy icTtopudyHoro cepemoBuma CobopHOI
IUIONII YMOBHO TOJIEHO Ha YOTHpHU eTanu (puc. 2), BiJ 3a(iKCOBAHOrO 1CHYIOYOTO
HE3aJJOBUIBHOTO CTaHy — 4Yepe3 YCYHEHHS AHCOHYIOUMX O0'€KTIB 1 BIATBOPEHHS
BTpaueHoro CobOopy — A0 MOCHIAOBHO CGHOPMOBAHOIO ICTOPUYHOTO aHCAMOIIO
Co0OopHoi mtomil.

BucHoBKH. byJio po3risiHyTO MOKIIMBICTD 3aCTOCYBaHHS HAYKOBO-IPAKTUYHUX
METOJIB TIpu (opMyBaHHI TPAJUIIINHOTO XapaKTepy ICTOPUYHOrO CEpeOBHUIIA
Cobopnoi mionti Opecu 3 BIATBOPEHHSM BHUJATHOI BTPAy€HOI TMaM SITKA —
kadenpanpHoro Crnaco-IIpeobpakeHcbkoro codopy, skuii Oyno 3pyihiHoBaHOo y 1936
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p. BignoBigHo 1o po6ouoi rimore3u, BiaTBopeHHS CoOOpy MoOBEepHE TpaaulliiiHUN
XapakTep ICTOpUYHOrO cepenoBuiia aHcamOiar0 CoOOpHOI IUIONI, CHPUATHME
JAYXOBHOMY PO3BHUTKY MEUIKAHIIB MICTa, MIABUIICHHIO TYPUCTUYHOI MPUBAOIUBOCTI
Opecu Ta 30UIBLIEHHIO JOXO/IB y OIO/KETH BCIX PIBHIB.

BuxopuctanHs MeToNiB MOJENIOBAHHS, JIOTIKM Ta IHIIMX Opu (HOpMyBaHHI
TpaJULIHHOTO XapakTepy ictopuuHoro cepenosuiia CoOopuoi o Opecu
JI03BOJIHJIO OOTPYHTOBYBATH MPUUHATI PIIICHHS, B PE3yJIbTaTl peani3allii SKuX MICTy
0yJI0 TOBEPHYTO OJIMH 3 MOTr0 CUMBOJIIB (puc. 3).

Puc. 3 BinrBopenuii kadeapaabuuii Cnaco-IIpeodpaxeHcbkuii codoop
¢domo asmopa

Jliteparypa:

1. Memepsakos B.M. Biatopennss Opecpkoro kadenpansHoro Craco-
[IpeobpaskeHcrkoro codbopy: Monorpadis. denikc. Oxneca, 2017. 464 c.

2. 'enepanbhuii ad micta Onecu, [cTopuko-apXiTEKTYpHUN ONOPHUI TIJIaH.
[ EnexTponHuUii pecypc]| — Pexum noctyny 10 pecypcy:
https://omr.gov.ua/ru/city/departments/uag/generalniy-plan-g-odessi/ (nata
3BepHeHHs 19.11.2020)

Abstract. The paper examines the possibility of using scientific and practical methods in the
formation of the traditional character of the historical environment of the Cathedral Square in
Odessa, Ukraine, with the reconstruction of an outstanding lost object of cultural heritage - the
Cathedral of the Transfiguration of the Savior, which was destroyed in 1936. In accordance with
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the working hypothesis, the reconstruction of the Cathedral will return the traditional character of
the historical environment of the Cathedral Square ensemble, contribute to the spiritual
development of the city residents, increase the tourist attractiveness of Odessa and increase
revenues to the budgets of all levels. The use of modeling methods, logic and others in the formation
of the traditional character of the historical environment of the Cathedral Square in Odessa made it
possible to substantiate the decisions made, as a result of which one of its symbols was returned to

the city.
Key words: historical environment, scientific and practical methods, reconstruction of the lost

object of cultural heritage.
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RECOMMENDATIONS FOR USE OF NONLINEAR SOIL MODELS IN THE

CALCULATION OF HYDROTECHNICAL STRUCTURES
PEKOMEH/JIAIIII CTOCOBHO BUKOPUCTAHHS HEJIITHIMHUX MOJIEJEN
I'PYHTY IIPU PO3PAXYHKY I'INIPOTEXHIYHUX CIIOPY /]
Bezushko D. / Besymxko /I.1.
c.L.s., as.prof. / K.m.u., 0oy.
ORCID: 0000-0003-2215-1136
Odessa National Maritime University, Odessa, Mechnikova 34, 65029
Ooecvkutl HayioHanbHUL MOPCoKil yHigepcumem, Qoeca, 8yn.Meunuxosa 34, 65029

Anomauia. Y pooomi nagedeno pexomenoayii, wo0o 6udopy i 3acmocy8aHHs IPYHMOBUX
Mooenell, Wo BUKOPUCTNOBYIOMbCA NPU KOMN TOMEPHOMY MOOenio8anHi cnopyo. Bukonano ananis
MedC 3aCMOCY8aAHHA HACMYRHUX MoOdenell 0epopmysanus tpynmy. mooenv Mopa — Kynona («Mohr
— Coulomby); moodenv 1pynmy, wo smiynioemocs («Hardening Soily); moodensv tpymmy, wo
SMIYHIOEMBCSA, 3 YPaxy8auwHAm maaux oegopmayiti «Hardening Soily («Small strain stiffness»);
MoOenb, wo epaxogye pospiddicenns ipyumy UBCSAND. Hagedeni pexomenoayii 00380/510mb
SMEHWUMU BipOCIOHICMb NOMUNIOK Y PO3DAXYHKAX MA MONCYMb OYMU GUKOPUCMAHI Npu
NPOEKMYBAHHI PI3HUX MUNIE 2I0POMEXHIYHUX CNOPYO.

Knrwouosi cnoea: mooeni epynmy, mMemoo CKIHYEHHUX eJleMeHmis, 2i0POmMexXHiuHi Cnopyou.

Beryn

P0o3BUTOK KOMIT'IOTEPHHX TEXHOJOTINH MPHUBIB /10 BCEOIYHOIO BUKOPHUCTAHHS
METOJly CKIHYEHHMX €JIEMEHTIB, SIK OCHOBHOTO METOJly BH3HAYCHHS HAampy>KeHO-
1e(hOpMOBAHOTO CTaHy CropyA. MeTo CKIHYEHHUX €JIEMEHTIB BUKOPUCTOBYETHCS B
1H)KeHEepHIM mpakTuill Bxe Ouibimie HiK 50 pokiB [1], xoua #oro 3acamu OyJio
chopmynboBaHo 1€ B 40-X pokax MUHYJIOTO CTOITTS. 3a Iel yac 3a3Hai 3HAYHUX
3MiH: METOJY TPIAHTYJIALII, BUJIM alpOKCUMYIOUMX (YHKIIA, METOJIM PO3B’SI3KYy Ta
CIPOLIEHHSI CUCTEM anreOpaiyHuX piBHSIHb, BUJ Ta CKJIaJ MATPHUIl )OPCTKOCTI Ta
MaTpull Mac, Mojeli JedopMyBaHHSI MaTepiaidiB KOHCTPYKIINA Ta IPYHTIB OCHOB TH
iHII napameTpu. Ha gaHuil yac aneKkBaTHICTh BUKOPUCTAHHS METOJY CKIHYEHUX
€JIEMEHTIB BU3HAYAETHCA JIOCTOBIPHICTIO 1 TOYHICTIO MOJEJIe HaBaHTAXKECHHS,
Mozenel poOoTH marepianiB 1 IPyHTIB, Mojened pyiHyBaHHs. Came BU3HAYCHHS
nedopmarliii cropyly Ha pPI3HHX eTamax eKCIUTyaTallii € Ba)KJIMBOIO CKJIAJ0BOIO
3a0e3nedeHHs] HAAIMHOCTI criopyau Ta 0e3aBapiifiHOl eKcIuTyaTarlii, 10 He MOKJIMBO
0e3 BHUKOPHUCTAHHS BIJMOBIIHUX Mojelel nepopMyBaHHS TPYHTIB Ta Cy4acCHUX
MeTOAIB po3paxyHKy. CydacHl IpOrpaMHi KOMIUIEKCH IO BUKOPUCTOBYIOTHCS IS
pO3B’si3aHHS 3a7a4 1HXKEHepHOoi reoTexHikw, Taki gk Plaxis ta Midas GTS NX
HapaxoByIOTh OUIbIIe HIX 20 Mozenel maTepiamiB. KoxkHa 3 HUX Mae CBOI nepeBaru
Ta HenoMiKd. Po3iOpaTthcss B TOHKOIIAX BUKOPHUCTaHHS 1HOAI JIOCHUTh CKJIQJIHO.
[TutanHs BUOOPY W 3acTOCyBaHHS MOJENEH TIPYHTY, IO BHKOPHUCTOBYIOTHCS MPH
KOMIT'FOTEPHOMY MOJIEIIOBAHHI CHOPYA € JOCUTh TOCTPUM, WLIO 1 3yMOBIIIOE
AKTYaJbHICTH POOOTH.

Meta po60TH — pO3pOOUTH PEKOMEH AL 100 3aCTOCYBAHHS MOJIETIEH IPYHTY
JUIl BUKOPUCTAaHHS B pO3paxyHKax CIOPYJ METOJOM CKIHYEHHHMX €JIEMEHTIB Y
ceiicMiuHO HeOe3MeyHuX pailoHax.
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OcHOBHA YacTHHA.

OxkpeMi pexomeHpamii, OO0 BHKOPUCTAHHS MOJENeH Ta BU3HAYCHHS
BIIMOBIAHUX TMapaMeTpiB OyJ0 po3poOJeHO Ta 3ampoloOHOBAaHO B poOOTax
BITUM3HSHUX Ta 3akopaoHHux BYeHux Comomeit I[.I. [2], Mipuuii A.lIO, Tep-
Maptupocsan A. 3., Brinkgreve ta in. B [3], Benz T. [4], Atkinson J. Ta Sallfors G.
[5], Obrzud R.F. [6].

Bumesaznaueni mpami  BHOCSITh 3HAYHWM BHECOK B TIOMIMPEHHS Ta
BUKOPHCTAaHHS CyYaCHHUX I'PYHTOBHX MOJEJEH MpU KOMIT IOTEPHOMY MO/ICIIOBaHHI
CIIOPY/]l PI3HOTO MPU3HAUCHHS.

Chnuparoudch Ha aHaji3 JITepaTypHUX JOKEpesl HaMu Cc(hOpPMYJIbOBAHO
pEeKOMEH/Iallli CTOCOBHO BUKOPHCTAHHS HACTYITHUX MOJCICH ae(OopMyBaHHS IPYHTY:
Mojenbr Mopa — Kynona («Mohr — Coulomby); mMomens IpyHTY, IO 3MIITHIOETHCS
(«Hardening Soily»); mMoaenb IpyHTY, IO 3MIIHIOETHCS, 3 ypaxXyBaHHSM Mallux
nedopmariii «Hardening Soil» («Small strain stiffness»); monmens, mo BpaxoBye
po3pimkenns rpyHty UBCSAND.

Crning MaTu Ha yBas3i, 110 3aCTOCOBYIOUH JIHIAHO-TIPYXHI Ta 1/1€ajJbHO TJIaCTHYHI
Mozen AehopMyBaHHS TPYHTY y pO3paxyHKax METOJIOM CKIHUYEHHUX EJIEMEHTIB
nedopMariii MOXKyTh OyTH 3aHMKEHI, IO B IMOJAJBIIOMY BIUIMBA€ HAa BU3HAYCHHS
3yCUJb, IO PO3paxoBaHl Il OMOPHUX €JEMEHTIB KOHCTpyKIiii. Moaeni, o
BPaxOBYIOTh 3MIHY KOPCTKOCTI MpHU Manux Aedopmarlisix, KOHIEHTPYIOTh PO3BUTOK
nedopmMariii HaBKOJIO ocepeAky (IMPUKIIAJCHHS HaBaHTa)XEHHsS a00 Ha KOHTAaKTi 3
HECYYUMHU €JIEMEHTaMU CIOpPYJH), AHAJOTIYHO JI0 TOTO, IO CIOCTEPIrae€ThCs B
nicHocTi [3, 5, 7].

II rpyna I rpyna
IPaHUYHUX CTAHIB TPpaHHYHHX CTaHIB
< < > 3

< p Iligmipui crinu

|Lc>' | DyHaMeHTH

3 < p VY

O 3aBauTaxxeHHa/ .

= PO3BaHTAXEHHS i ! b dymen

=~

&

=|

£ | JVKE 4
§ MAJII

JIEDOP. MAJIIl JIEDGOPMALIT 3HAYHI JIEGOPMALIT

| 3
10° 10°  10* 10° 102 10" 10°
Jedopwmarii scysy ¥s[]

T'codiznyani MmeTOaH CraHaapTHI MCTOJIM JOCIIIKCHb

JlokasbHi pardauku y rpyHTi

Puc. 1. 3miHu ’K0OpPCTKOCTI B 32J1€KHOCTI Bi/l 3Ha4YeHb aedopMmallii 3cCyBY;
NOPIBHAHHS 3 AiaNa30HAMH JJISl T€OTeXHIYHUX 32/1a4, TPyl TPAHMYHHUX CTAHIB
Ta METO/IB BU3HAYECHHS] MEXaHIYHUX XapaAKTePHCTUK IPYHTY Ha OCHOBI [5, 6];
1 - mecm na nenempayiro celicMiuHUM KOHYCOM; 2 —mecm Ouramomempom (mecm

Mapkemi); 3 —36uuaune HABAHMAICEHHA, 4- mecm Ha neHempayiro.
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SIKmo BpaxyBaTH, L0 PO3PaxyHOK KOHCTPYKLIH BEIEThCS 3a JIBOMa IpylaMu
IPaHUYHHUX CTaHIB BUKOPHUCTOBYIOUHM 3aJICKHICTh MK MOZYJIEM 3CyBY Ta JTOTHUYHUX
nedopmariiii 'y BIJHOCHHUX IIOKa3HWKAX 3 HAHECEHHSM BIAMOBIAHUX TOYOK, IO
BIJINOBIJIAI0OTh METOJAM JOCTIPKEeHh MEXaHIYHUX MMOKA3HUKIB IPYHTY  OTPUMAEMO
Puc. 1. Ha sikoMy BUIHO XapaKTepHI TOUKH, IO TOBOJAATH HEOOX1/IHICTh BpaxXyBaHHS
3MiH KOPCTKOCTI HaBITh NPU MaJIUX JedopMaliix IpyHTY.

3arajoM, JIOKM BU3HAYa€ThCs MepIla Tpyna TPaHUYHUX CTaHIB aHaji3 MOXKe
BUKOHYBAaTHCh 3 BUKOPUCTAHHAM 0a30Boi JiHIMHOI Mozaent Mopa-Kynona. 3 iHmoro
OOKy, TOUYHUM aHali3 HaIpy>KEHO-Ie(POPMOBAHOTO CTaHy BHMAara€ 3acTOCYyBaHHS
BJIOCKOHAJIEHUX MOJIENEH, sIKI TOUHIIIEe alpOKCUMYIOTh CIIBBIIHOLIIEHHSI HAIPY>KEHb
1 nedopmarllii Ta BpaxoBYIOTh 3MILHEHHS Ta POIKIKEHHS IPYHTY. Pekomennarii,
II0JI0 BUKOPUCTAHHS MOJENEH MaTepiany IJii PO3paxyHKY METOJOM CKIHUYEHHUX
€JIEMEHTIB 3 BpaxyBaHHSM BHIYy IPYHTY Ta THIIy pO3paxyHKy HaBEICHO B
PEKOMEHJAIIAX J0 MPOTpaMHUX KOMIUIEKCIB [3, 7], 110 MOXXHA MPEICTABUTU Y BUJII
Tao. 1.

Taoauusa 1
BukopucranHs Mojeseil MaTepiay Il pO3paxXyHKY CIOPYA MeTOA0M
CKIHYECHHUX eJIeMEeHTIB

I'pyna Cynimani rpyHTH, CYTITUHKH ['munun

Mogpens 1pyHTy | rpaHnuHuX | ITicok | aumaHTaHCis | KOHTpaKIis . .
CTaHIB Dilatant Non-dilatant | "PCP/ | TVIACTHAHIL

| + +/- - +/- -

Mohr-Coulomb II - - - - -

JIVH. - +/- - - -

. I + + + + +

Modified Mohr- 11 +/- +/- +/- +/- -

Coulomb

JVH. - + + + +

Modified Cam- I - - + +

Clay 11 - - +/- - +

I + + + + +

HS-Small Strain 11 + + + + +

IIVH. + + + + +

1 + + +
UBCSAND II + + + - -
JUH. + + + - -
- HE PEKOMEHI0BAaHO 3aCTOCOBYBATH, +/- MOXKE BUKOPHUCTOBYBATHUCS, aJle HE

PEKOMEHYETHCSI 3 TOYKH 30PY SIKOCTI PE3YJIbTATIB, + peKOMEHOBAHO JI0 3aCTOCYBaHHSI.

BucHoBok.

HaBeneni pekoMeHarlii 11010 BUKOPUCTaHHS MOJIEICH TPYHTIB AJIsl PO3PaXyHKY
METOJIOM CKIHYEHHHMX €JIEMEHTIB 3 ypaxyBaHHSAM BHJY IPYHTY Ta TUIYy PO3paxXyHKY
J03BOJISIIOTh 3MEHIIUTH BIPOT1IHICT MOMIJIOK Y PO3paxyHKax Ta MOXYTb OyTH
BUKOPHWCTaHI MPU MPOSKTYBAHHI PI3HUX TUITIB TITPOTEXHIYHUX CHIOPYI.
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Abstract. The paper provides recommendations for the selection and application of soil
models used in computer simulation of structures. The analysis of the limits of application of the
following models of soil deformation is performed: Mohr - Coulomb model ("Mohr - Coulomb");
hardened soil model ("Hardening Soil"); the model of the soil which is strengthened, taking into
account small deformations "Hardening Soil" ("Small strain stiffness”); model that takes into
account soil rarefaction UBCSAND. These recommendations reduce the probability of errors in the
calculations and can be used in the design of various types of hydraulic structures.

Keywords: soil models, finite element method, hydraulic structures.
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Summary. Ukrainian cities are on the stage of industrial development, some of them have just
started the process of transformation into post-industrial sustainable city. Majority of Ukrainian
cities are stagnating. Ukrainian urban areas also have a particular feature. Major cities, for
example, Dnipro, are no longer simply industrial cities, because today industry doesn’t play a
leading role in the city development. The purpose of the work is studying of problems the riverside
of industrial territories in the post-industrial cities. The following tasks have been revealed:
improvement of the territory; exception of holes in city fabrics; inclusion of this territory in
structure of the city; revitalization of the territory by of creation of public spaces, restoration of an
ecological framework by creation of the green corridors; preservation of economic activity on the
basis of the industry which has historically developed and is common for the city with development
of modern technologies; preservation of the developed system of spaces and constructions. The
purpose of the project is not just improvement of the territory, it is also creation of new type of
cultural spaces.

Keywords: revitalization, renovation, riverside industrial territories, post-industrial city.

Introduction.

Nowadays almost 70% of Ukrainian population lives in urban areas, from small
towns to big cities with several millions of inhabitants. Ukrainian big cities are
industrial, administrative, touristic and commercial centers. Good metaphor of the
city is a car, a human body, a beehive. They are similar in their level of self-
organization and self-regulation. A city is an open dissipative system. It lives and
develops itself. The developing is going through time. Something that is useful now
can be a problem for the city in future. Dnipro illustrates a strong example of
problems of Ukrainian cities. Dnipropetrovsk has been founded in 1787 on the hill of
the right bank of the river Dnipro. The river was a source of water and a transport
route. Later, in 19th century, the city became an industrial center of iron and steel
industry. Factories were located along the banks of the river on the outskirts of the
city. This was useful for water supply, transportation and infrastructure. The
riverbank was not used as a recreational area. It was converted into lumber storage
for timber floating. More than 100 years passed, the city grew and developed.

Main text.

Naturally, that the importance of urban areas and centers varies in different
historical periods. Thus, during a period of industrialization from 1910 to 1930, the
priority part of the city was located near the industrial area. Here the best
architectural complexes of that time were built: housing, commune houses, club,
hospital etc. For now, this industry is outdated, economic interests and territory
priorities have changed, so this district lost its prestige.

Huge metallurgic plants happened to be in the city center beside the riverbank.
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Economic and political crises of last 25 years didn’t help ameliorate the industry.
Historically, the stages of the formation of the Dnieper depended on the development
of industry. [2, 3] Unsustainable production patters pollute the environment, obstruct
citizens from the river and the methods of production are obsolete. According to
Central geographic Observatory of Ministry of Emergencies of Ukraine, 14 regional
centers of Ukraine have high concentration of hazardous substances in the air. In
Dnipro, Odessa the level of atmospheric pollution classified as very high. This survey
shows how big negative environmental footprint of Ukrainian industrial cities is.
Industry is still very important for economy of the city, but it is obvious, that it has to
be removed out of the city center. The process of urbanization is still going on. The
study analyzed the general plan of the city, identified significant industrial areas that
are located in the central and coastal areas of the city. The total area of industrial
zones is 23% of the city's area. [4] Migration of rural population to the cities ruins
villages. This situation requires an immediate response. Dnipro has several industrial
areas, which ring the city. Some of them are adjacent to the city center. Riverside
industrial territories are areas of special interest. Dnipropetrovsk has four riverside
industrial districts, each with its own features.

The first one is relatively small zone of about 1.5 square kilometers. It is located
on the western outskirts of the city on the left bank. There are small companies,
warehouses, boat repair shops. Among the most acute problems in the use of coastal
territories 1s landscape organization and ensuring the population's access to the water
surface [1]. It is possible that this territory needs to be renovated, but on the first
sight, it doesn’t have deep problems. This part of the city doesn’t function actively
and it doesn’t have developed infrastructure.

The second one is a large industrial area of about 15 square kilometers, which 1s
adjacent to the confluence of the Dnipro and Samara rivers in the north of the city.
There are large factories, including pipe plants. Some of the plants have been built
recently following latest standards to limit emissions. The other factories need to be
modernized but the area is likely to keep its function in the near future. Its role in the
planning structure of the city is not the most important one.

The third area is a small territory of approximately 1 square kilometer. A
thermal coal power plant that provides energy to the city is situated here. It needs
modernization because the city needs energy.

The fourth is a large area of about 4 square kilometers. This is the most
problematic and interesting of the riverside areas of the city. There are enterprises of
iron and steel industry in the district. They use outdated technology including blast
furnaces. In addition, these companies pollute the environment with noise and
hazardous waste and the area creates an unfavorable environment. The problem is
compounded by the fact that the site is adjacent to the city center and cuts off
residential areas from the river. PSACEA researches and develops projects for the
renovation and revitalization of this area since 2008.

The planning structure of Dnipro has two specific features and bundles two
planning types: linear and centric structure. Historic settlements on the territory of
modern Dnipro were closely associated with the river Dnipro. The first major
settlement, New Kodak, developed with the ferry. New city of Ekaterinoslav (1787)
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was built on a hill, around which the river makes a sharp turn to the south. In the
process of territorial growth, the city developed linearly to the west, so did the
industry. Gradually Ekaterinoslav connected with New Kodak. Reaching certain
parameters of linearity (about 8 kilometers), the city began to develop in the
perpendicular direction becoming more compact. In that period a system of suburban
settlements developed around the city.

Linearly nodal framework of the city develops along the river Dnipro and turns
along with it. A number of watersheds — the seven hills, — give the positions of
cross-links; they alternate with draws — green corridors. This structure also sets the
rhythm of the links and nodes of the left bank, although its terrain is flat. Central
nodes in this elegant geometry are developed in different ways, depending on the
functional activity of the area. The right bank has more advanced system of nodes
and links than the left bank, because the left bank was forming with lack of adequate
planning. Centric planning structure exerts itself with radial links. This type of
structure emerged because the territorial growth of the city was going in all
directions. Therefore, the urban area of 332 square kilometers is now rather compact.
The combination of these two structures created a very interesting spatial planning
situation. During 1970-1980, a concept of “Great Dnipro Ensemble” was designed. It
included a system of spatial focuses, silhouettes, which regarded the terrain: the river,
the hills and the turn of the river around the main hill.

The urban space of Dnipro is utilized patchily. The density of the streets and
buildings is not regular. The population density is 3,170 persons per square kilometer.
Public and living areas occupy 53% of the city; low-rise housing covers a half of this
territory. It means that the average density of land use is quite low. The functional
activity rises in the central part of the city and in living quarters built in the 20th
century. Priority of the coastal zone is declared in the concept of development of the
city. It is partly implemented: there were a few periods, when riverside areas were
actively developing, but we didn’t achieve the integrity. Along the banks of the river
Dnipro several active areas have formed, although they were not coherent.

The actual system of the centers of Dnipro is different from the one that was
designed in the master plan. The master plan supposes the development of the city
centers on the both banks and a uniform system of centers in living quarters. In
reality, these centers only develop in densely populated areas, which demonstrate the
potential to become multifunctional.

Conclusion.

The riverside territories of the city were considered. The most part of city
functions and working places are concentrated in one city center on the right bank.
However, this center is not the absolute point of the city because of the planning
structure. The structure of the city is not tied to the center, as in the concentric
structure. The center does not get excessive load. Thus, the city has perspective of
becoming a polycentric structure through the development of a system of public
facilities and spaces of various functions next to living areas, including working
places. The polycentric structure of local centers will gravitate to coastal zones. So a
complex central region will form along the right bank, the system of dispersed
centers will emerge along the left bank and existing centers will remain where they
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are. Conclusions were drawn about the need for a comprehensive renovation of the
riverine areas of the city. The study of these areas involves a certain block of
measures aimed at determining the new function of industrial areas, their new
planning structure, taking into account the entire urban organism. Post-soviet
Ukrainian industrial cities demand an adequate planning on each level. To create a
comfortable environment for citizens we should start with the new concept of the
master plan of the city. These new plans should be consistent with the Ukrainian
motion vector. At the moment they should comport with European standards and
principles of sustainable development. The creation of a comfortable environment for
people should be based on eco-humanistic principles.
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Annomauua. Ykpaunckue 20pooa HAX00Mcs HA CMAOUU UHOYCMPUATILHO2O PA36UMuUs,
HeKomopvle U3 HUX MOAbKO HAYAIU Npoyecc mpaHcghopmayuu 6 NOoCMUHOYCMpPUAIbHbILL
Yemouuusslli 20poo. B 6onvuuncmee yKpauHcKux 20po0o8 Habaooaemcs cmazHayus. YKpaunckue
20pOOCKUe patloHbl Mmodice UMerom ceow ocobenHocmo. Kpynuvie eopooa, nanpumep, /[nenp,
Xapvkos, nepecmanu Obimb NPOCMO  HPOMBIUAECHHLIMU 20POOAMU, HOMOMY HMO Ce200Hs
NPOMBIUAEHHOCMb He ucpaem eedyuell poiu 8 pazeumuu 2opood. Llenvio pabomwl sensemcs
uzyuenue npoorem npupeuHvlx NPOMbIULIEHHBIX MePPUMopUti 8 NOCMUHOYCMPUATbHBIX 20POOaX.
Buisignenvl  credyrowue 3aoauu:  61a20ycmpoicmeo meppumopuu; UCKIoUeHue paspbléos 8
20POOCKUX MKAHAX, 8KAIOUEHUE IMOU MePPUMOPUL 8 COCMAB 20p00d, O3eleHeHUe MePPUMopuU 3da
cuem CO30aHUsL 0OWECBEHHBIX NPOCMPAHCME, COXPAHEHUE XO3SAUCMBEHHOU O0esmelbHOCMU Ha
base ucmopuyecku crodcusuieics u npucyujeti 20pooy Ompaciu C passumuem co8peMeHHbIX
MEXHON02Ull, COXPAHEHUEe PA36UMOL CUCHEMbl HPOCMPAHCME U nocmpoek. Pesumanusayus
meppumopuy ¢ NOMOWBIO CO30AHUSL PEKPEeAYUOHHBIX NPOCMPAHCME, U  B0CCMAHOBIEHUE
9KOJI02UYECKO20 KAPKACA C NOMOWbIO CO30AHUSL 3€]IeHbIX KOPUOOPOS, COXPAHEHUE IKOHOMUUECKOU
AKMUBHOCMU HA OCHOBE NPOMbBIUIEHHOCMU, KOMOPAs UCMOPUYECKU CLONCULACL U ABIAemCs
XapakmepHotl O0nsi 20po0d, pA38UBAsi COBPEMEHHble MEXHON02UU, COXPAHEHUE CLONCUBLUETCS]
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cucmemvl npocmpancme u coopydcenuu. Llenb npoexma - He npocmo 61a20YCMPOUCMBO
Meppumopuuy;, 3mo makxdxice co30anue Ho8020 Muna KyJabmypHulx npocmpancms. Memoouka. [na
UCCNe008aHUSL UCNONIL30BANUCL 2PAPOoaHaATUmMUYecKue Memoobl, a mMakdce usyueHue U aHaiu3
3apy6exdcHo20 U OMeuecCmEeHHO20  ONbIMA  PEeHOBaAyuu U  PesUMANU3ayuu  NPUpPeyHbIX
NPOMBIUIEHHBIX meppumopuli. B ucciedoeanuu Ovll npoanaiu3upo8an 2eHepaibHblil NIAH 20pood,
onpeodesnenvl 3HauumenbHvle NPOMbIULIEHHbIE PAIOHbL, KOMOpPble PACNONIONCEHbL 8 YEHMPATbHbIX U

NPUOPEINHCHBIX PAUIOHAX 20POJd.
Knrwoueegvte cnosa: pesumanuzayus, penosayus, npubpexcrvie NpoMuliIeHHble MEPPUMOPUL,

NOCMUHOYCMPUATILHBLI 20POO.
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V]IK 004.2
RECREATIONAL FACTOR IN ARCHITECTURAL PLANNING

ORGANIZATIONS OF RIVERSIDE SPACE
PEKPEALITHUI ®AKTOP B APXITEKTYPHO-IIVIAHYBAJIbHIN
OPT'AHI3AIII MPUPTYKOBOI'O ITIPOCTOPY
Samoilenko E.V / Camoiisnenko €. B.
acucmenm
ORCID ID: 0000-0003-2813-4767
Ilpuoninposcvra depocasna axademisi OyOieHUYMEa ma apximexkmypu,
/ninpo, Yepnuwescorozco, 24-a, 49600

Anomauia. Ilpupiukosi mepumopii cmaoms 0OHUMU 3 HAUOIIbW NPUBAOIUBUX MICLKUX
mepumopii, Wo Xapakmepusyrmscsi HACUYEHICMIO DIZHUX DYHKYIOHANbHUX 30H MA iX 4acmoio
sminow. Penosayis 6 cghepi ynkyionanvnoco KoHGikmy nepeddoauae KOMNIEKCHUU NioXio y
Gopmyeanni  eKonociuHO 30ANAHCOBAHO20 CepedosUwd, Op2ani3ayii eKoa02iuHo20 Kapkaca
mepumopit, onmumizayii cucmemu QYHKYiOHATbHO20 30HY6aHHA. Ha Oanux mepumopisx
NPONOHYEMbCA  66ecmu  mpu  ONOKU  OCHOBHUX — COYIANbHO-MICMOOYOI6HUX — NpPOSPAM,
83AEMONOB'A3AHUX 8 CUCMeMY, CHPUAIOYU NO3UMUBHIU OUHAMIYI (DOPMYBAHHA MA PO3GUMKY
mepumopii. Tooc 3a2anbHOC8IMO8a MeHOeHYis GIOHOGIEHHS NPUPIYKOBUX Mepumopii 0as yinell
eKOoI02IYHOI cmabinizayii ma cmano2o po36UmK)y MiCbKo20 cepedosuyd NiOKpecioe aKkmyaibHicmy
NepeoCMUCIeHHs Ni0X00i8 00 HOOANbLUI020 PO3GUMKY NPUpiuKoeux mepumopit /{Hinpa.
Busnauennsam poni npupiukosux mepumopiti 6 MiCobKiti CMPYKmMYpi € 8AHCIUBON CXOOUHKOI, 0I5
Gopmysanns  KOMNIEKCHOI, 00IpyHmMo6aHoi cmpameeii  (QYHKYIOHATILHO20 — BUKOPUCMAHHSL
NPUPIUKOBUX MEPUMOPIU 8 MeHCax MiCma.

Kniouosi cnosa: npupiukosi mepumopii, niamy8aibHa CMpyKmypa micma, (yHKYioHAbHe
30HYBAHHS, OCBOEHHS, peadinimayis, peKOHCMPYKYIs.

Berym.

Exonoriuna cutyanis 3 BOAHUMHU pecypcamu [Himpa, nmanamadToM B Mexax
MiCTa 1 Ha IPUJIETTIUX TEPUTOPISX, B yMOBaxX ypOaHizalii Ta 3p0CTarouoi YMCEeIbHOCTI
MICBKOTO HACeNIeHHS, € KPUTUYHOK. PeKOHCTpyKIs Ta peabumitaiis TpUPIYKOBOT
TEPUTOPIi B MEkKaX BEITUKOTO MicTa € 0COOIMBO aKTyalbHUM 3aBJaHHAM. Ha ocHOBI
aHaJ13y MPUPIYKOBUX TEPUTOPIH MICT €BpONH, JAEp)KaBHUX MporpaM Ta CTpaTerii,
METOI0 CTaTTi OCBITJIEHHSA MpoOsieM (YHKIIOHATHPHOTO BUKOPHUCTaHHS TEPUTOPIi
MICTa, Yy3araJlbHEHHs JIOCBiAy, Ta pO3IJSAJ OCHOBHMX HampsMiB MICTOOYIBHOT
opraHizailii MOPUPIYKOBUX TEpPUTOPI VY JociipkeHHI OyJo MpoaHali30BaHO
reHepajIbHUN TUTaH MiCTa, BU3HAYEH1 3HaYHI TPOMUCIIOB] paliOHU, sIKI pO3TaIllOBaHI B
IEHTPAJIBHUX 1 IPUOEPEKHUX palloHaX MiCTa.

OCHOBHHU TEKCT.

Ocob6mmBa mNPUBAOIMBICTE 1 1JEHTUYHICTH MICTa OOYMOBIIOETHCS HOTO
CTAaHOBHUIIIEM, MPUPOJAHUM KapKacoMm, JI€¢ piuyka BUCTYMa€ B SKOCTI OCHOBHOTO
enemenTa. [Ipote y370Bk OeperiB MicTa poO3TalIoOBaHA MPOMHUCIOBA 30HA, SKa
00MEXy€e JTOCTYII JKUATEIIB A0 BOJM; MICTO BTpadae BEIUKHH peKpeariiiHuil pecypc.
JIHInpo, AK 1 OLIBIIICTh TPOMHUCIOBUX MICT, BUMAarae parioHaJbHOTO BUKOPUCTAHHS
TEPUTOPIATBLHUX PECYpPCIB. 3 ypaxyBaHHSM TOro, mo Oym3bko 1/4 Teputopii micra
3aiiMalOTh TMPOMUCIOBI MIANMPUEMCTBA, 5Kl KOHTAaKTYHOTh 3 aKBaTOpIEHO 1
KOMYHAaJIbHO-CKJIQJIChKI 00'€KTH, a TaKOK 3HaYHA YaCTHHA JKUTIOBOI 3a0y/I0BU MicTa
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3HAXOAUTHCS B 30HAX BIUIMBY MPOMHCIOBUX MIANPUEMCTB, MEPIIOYEPrOBeE
CIpsIMyBaHHSI PEHOBAIIlT - HAJPIYKOBUI TIPOMHUCIOBUN pPailoOH MEHTPATLHOT YaCTHHH
Mmicta. Cepen HaAOUIBIT TOCTPUX MPOOJIEM Y BUKOPUCTAHHI IPHOCPEKHUX TEPUTOPIi
- nmanamadTHA opraHizamis 1 3a0e3leyueHHs JOCTYNy HACEJCHHS 10 BOJHOTO
n3epkana. [lepcrmekTuBr PO3BUTKY MICBKHX MPUOEPEKHUX TEPUTOPINA TMOJSTAIOTH B
30epeXeHHI 1 TOMIMIICHH] MPUPOJHUX SKOCTEH HABKOJHUITHBOTO CEPEIOBHIIA,
3py4HOTO 1 KOM(OPTHOTO BHKOPHUCTAHHS iX JIIOAWHOIO, a TaKOX B HAasSBHOCTI
PO3BUHEHOI 1 0araTopiBHEBOI CHCTEMHM KOMYHIKAIIMHUX 3B'S3KIB 1, 3BUYAWHO XK,
JTOCKOHAJIOT 1 €KOJIOTTYHO YUCTO1 TEXHOJIOT1i BUpOOHUIITBA [6].

@opMyBaHHA MiICTa 3a PAXYHOK PO3MIIIEHHS MPOMHUCIOBUX TEPUTOPIM
BU3HAYMWJIA P XapaKTePHUX MICTOOYIIBHUX HEO0JIIKIB: BUPOOHUIITBA, 110 HAJIEKATh
710 TIEPILIOTo, IPYToro 1 TPEThOro KIIACIB MIKIJIMBOCTI MOTIPIIYIOTh CAHITApHI YMOBH
B MICTI; >KMTJIOBI 1 MPOMUCIOBI pallOHM YEpPrylOThCS, YTBOPIOIOUH YEPE3CMYMIKS;
MIPOMHMCIIOBI 30HH PO3MIIIYIOTHCS B IIEHTPAIBHIN YaCTHHI MiCTa; IPOMHUCIIOB] 00'€KTH
3HaYHO BIUTMBAIOTH HA MTAHOpPaMy MICTa;[TPOMHUCIIOBI BUKUAM 3a0pYyIHIOIOTH MOBITPS
MicTa 1 BoAW pidoK. Po3BUTOK Oyab-KOro MiCTa CIIOKOHBIYHO BiOyBaBcs Ha 0asi
«BIUCYBaHHS» B JaHAMA(THE cepeoBUIIE. AJle, TOCTYIIOBO PO3MIUPIOIYHA KOPOHH
3aliMaHo]1 IO, MICTOOY/IIBHI YTBOPEHHS MEPETBOPIOBAIIN MIPUPOIHY MEPIIOOCHOBY
B KyJbTYpHHH JaHAmAa(T, M0 CTAJO0 3aKOHOMIPHUM PIIIEHHSM JJIsl BCIX BEJUKHUX,
KPYNHUX 1 HAUKPYMHIMKX MICT. B moniOHOMY cepeoBuIlll 3B'S3KM MIXK JIIOJUHOIO Ta
MIPUPOJIOI0 CTAIM €pEeMEPHUMH 1 BCE aKTYaJIbHIIIUM IOCTAJ0 MUTAHHS BUPIMICHHS
npoOJjieM ekosorizaii cepenoBuina. Beauki MICbKI YyTBOPEHHS BUXOMSTh 3a CBOI
MEX1 Ta 3aiMar0Th HOB1 TEPUTOPIi, a MUTaHHS (PYHKIIIOHAJIIBHOI OpraHizailii mpocTopy
B MEXax MICTa 3aJMINAETHCA BIAKPUTUM. Y MICTaxX, PO3TAIIOBAHUX HA BEJIMKHUX
plukax, rigporpadis €  HAWBaKIWBINIOW  CKJIQJOBOK  jJaHmmadrty 1
MICTOYTBOPIOIOYMM  (DAaKTOpOM, a 3HAYyHy YacTHMHY '"HENpPUJIATHUX 3eMenb'
CKJIQJIal0Th PiuKoBi 3aruiaBu. [1o Mipi po3BUTKY MicTa, pika 3aiiMaina pi3He 3HAUYCHHS
B MOTO CTPYKTYpi, TaK B PE3yJIbTaTi, PIYKOBI TEPUTOPIi CTATM MICIIEM PO3MIIICHHS
pI3HHX MICBKMX (YHKIIH, Ta HAWOLIBII EKCIUTyaTOBAaHUMHU TEPUTOPISIMHU.
JHocmimkenns moa0 GopMyBaHHS 1 PO3BUTKY MICT MPOBOISITHCS TPyNIaMy HAyKOBIIIB,
TBOPYMMH KOJEKTUBAMH Ta PI3HUMH PETIOHATLHUMHU INKOJAMHU JJIs 3a0e3MeYeHHs
e(EeKTUBHOTO  BUKOPUCTAHHSA  TMOTEHIlIAly  TEPUTOpi, iX  parioOHAIBHOTO
(YHKIIIOHATFHOTO TPHW3HAYEHHS Ta CTBOPECHHS KOMGOPTHOTO CEpEIOBHIINA
KUTTEAISUIBHOCTI. B pe3ynbTaTi KOXXKHE MICTO Ma€ HOPMATHBHO IATBEPKEHY
['enepanbHy cxemy ruianyBaHHs Teputopii. [lonpu nependayeHi nporpamoro 3MiHU B
YIOPSIKOBAHOCTI BOJOOXOPOHHUX 30H 1 MPUOEPEKHUX 3aXUCHUX CMYT BOJHUX
00’€KTiB, KOHCepBallli JerpagoBaHMX 1 3a0pyJHEHUX 3€MeJIb 3 HACTYIHOK iX
peHarypaizaili€to, 30epeKeHHs MPUPOIHUX JIAHAMA(TIB HAa 3eMJISIX MPOMHUCIIOBOCTI
Ta TpaHcrnopty [l], iCHyrOTH TmpoOsieMH Yy (YHKIIOHAJIBHOMY BHKOPHCTaHHI
MIPUPIYKOBUX TEPUTOPIN Ta iX apXiTEeKTypHO-JIaHAMadTHINA OopraHizailii. AHATI3YIOYH
cTparerii peamizaiii JaHOT TPOEKTHOI MOKyMEHTAIlli B apXiTEeKTypHO-TaHAmadTHIHI
opraHizamii nOpUOEPEKHUX TEPUTOPINA, CTAE 3pPO3yMUTHM, IO MPOOIEMH
MICTOOY/IIBHOTO Ta E€KOJOTIYHOTO XapakTepy He 3MEHIIYIOThCS Ta 3AIMIIAIOTHCS
HeBlemeHHMH B3aemomisi cycminbCTBa 1 TPUPOAHOTO OTOYEHHS HOCHUTH
HalyacTime KOHQIIKTHY (Qopmy, IO croctepiraerbes y (GopMyBaHHI PO3CENEHHS,
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criocobax opraHizaiii MICTOOYAIBHMX OO0’€KTIB 1 B MaHYKOYUX KYJBTYPHUX
CTEpEOTUIAX TOBEIIHKU, SIK Yy OTOUYYIOUOMY MPUPOJHOMY CEpEAOBHIII, TaK 1 B
30y/10BaHOMY IITYYHOMY cepenoBuili. [IpupiukoBi TepuTopii MarOTh CBOIO 1CTOPIIO
PO3BUTKY MICTOOYIIBHOT KyJbTYpH Ta IITYYHOro JaHAMA(Ty, [0 MOCTYIOBO
MpU3BeEIIa JI0 JIerpajiallii piYyKOBUX CUCTEM 1 IXHIX OaceiHiB [2].

IIporpec iHXeHEPHOT HAYKH 1 TEXHIKH JIO3BOJIMB 32 OCTaHHI YOTUPHU JSCATHIITTS
3MIACHUTH BEJIMKY MPAKTHKY MO OCBOEHHIO 1 3a0y/I0BI TEPUTOPIN B3IOBXK aKBaTOPIi.
B pesynpTaTi 11€ CNpoBOKYBajio (PYHKIIOHAIBHUN KOHQIIKT TEepUTOpii, sAKUM
BUPA3UBCS B IOPYIIECHHI €KOJIOT1YHOI pIBHOBArv MPUPIYKOBUX 30H. Macimtabu
MEePETBOPEHHS 3aIIaBHUX TEPUTOPIM B MICTOOY/IBHUX IUISIX BUMararoTh aHaM3y 1
y3arajJlbHeHHS, TEOPETUYHUX TOIIYKIB Ta MNPAKTUYHOI MISUTBHOCTI B MK Tramysl.
3apyOiKHUIM J10CBiA (PopMyBaHHS MICBKMX JaHAMA(TIB MPUPIYKOBUX TEPUTOPIi
103BoJIsI€ chopMyTroBaTH psA mpoOsieM B ix opraHizaiii. HuHi psig mociaigHuKiB
aKTyadi3yBaau  NHUTaHHS  QYHKIIOHATBHOI  mepeopieHTamii,  JaHAmadTHO
PEKOHCTPYKITIT TEPUTOPI B3JOBXK aKBATOPii BEIUKUX PIYOK. AKTUBHO PO3BHBAETHCS
TEHJICHIiSI OCBOEHHS IMPHUPIYKOBUX 30H 3 apXITEKTyPHO-JaHAMA()THOK OpPraHi3aIieio
0eperoBoro MpocTopy, aje 3aJIUIIAETHCS MUTAHHS JOMYCTUMOTO HAaBAaHTAKEHHS HA
MPUPOHE CEpeoBHUINE Ta 11 (PYHKIIOHATHHOTO TMpPU3HAYEHHA. ParioHanpHe
BUKOPUCTAHHS TEPUTOPIATILHUX PECYpPCIB € OJIHIEI0 3 HAWBAKIUBIMINX 3a7a4
MicToOyayBaHHs. B O1IbIIOCTI BUNAKIB MIJBULICHHS SIKOCTI MICHKOTO CE€pelOBHUIIA
MOB'SI3aHE 3 HEOOXIAHICTIO PO3POOKM CHUCTEMH TMPUHIMIIB  apXiTEKTYpPHO-
nanamadTHOI opraHizaiii TepuTopii 1 PEKOHCTPYKTHUBHMUX 3axoidiB. Micra, sk
IPaBUJIO MalOTh JOBTOCTPOKOBI MPOTPaMU PO3BUTKY TEPUTOPINA B3IOBXK aKBATOPIi.
HasBHICTE BOJM B MICBKIM CTPYKTYpl € BEJIHKOIO I[IHHICTIO SK 3 TOYKH 30Dy
BI3yaJIbHOTO CHPUMHSTTS, KOM(OPTHOrO MPOXKUBAaHHS MOro MENIKaHIIB TaK 1
€KOJIOT1l MICBKOTO TpocTopy. IlnaHyBaHHS TPUPIYKOBUX TEPUTOPIA Ta ix
peabimiTamiss 3MIMCHIOETBCS B TiM 4 1HIIINA Mipl BOWparoum B cebe JOCBif, IO
HAKONMYMUIM ypOaHICTH 3a OCTaHHI CTOpiyusa. 3BICHO, PI3HOMAaHITHICTb
JaHAmadTHIX OCOOIMBOCTEH KOHKPETHMX PEriOHIB, €KOHOMIKa, TEOMOITHUYHI Ta
KyJbTYpPHI OCOOJIMBOCTI BIUIMBAlOTh Ha BUOIP KOHKPETHHUX [, MPOTE OCBIA €
VHIKQIBHAM TIATPYHTSM. 32 OCTaHHIN 4ac y 0ararbox KpaiHax CBITY CKJIAJUCS CTIHWKI
Tpaauiii B 00JaIITyBaHHI TEPUTOPII Y30BXK aKBATOPii, SKI CTAIOTh B3IpILEM 3E€JIEHOT
171€0JIOT 1.

[TonimmeHHsT cTaHy cepenoBUIlla YpOaHI30BAaHUX MPUPIYKOBUX TEPUTOPIi
MOXJIMBE 3a YMOB HOBHUX IJAXOJIB Yy B3a€EMOJIl aHTPOIIOT€HHOI ISUIBHOCTI Ta
NpUPOJHOTO cepeaoBuia. HaGyTTs sSIKICHO HOBOTO 3MICTY MPHU B3a€MOJIIT JIIOJAUHU 1
MIPUPOIN MOKE OyTH pealizoBaHe 3a YMOB HaJIaHHS TEPUTOPIAIbHO-IIPOCTOPOBUM,
MICTOOYAIBHUM TIpoliecaM KyJIbTYpOJIOrigyHOTO 3MicTy [2]. Ha choromHimHii J1eHb
BCSI CBITOBa ypOaHICTHKA MIAKPECIIOE MIHHICTh BOAM B MICTI. [IpiopuTeT 30epekeHHs
IPUPOJHOTO CEpPEAOBUIA € BAaroMOK0 MiJCTABOIO /JIsi TEperyisiay CTaBJICHHS [0
NPUPIYKOBUX €KOCHUCTEM. AHA3 MPOEKTHUX po3poOok Ha mouyaTky XXI cT. moka3as
IOPUHILIMIIOBY 3MIHY CHPSAMOBAaHOCTI MICTOOYIIBHOTO momyky. IIpiopureTHUMHU
CTalOTh HE CTBOPEHHS HOBHUX BHCOKO ypOaHI30BaHUX TPOMAICHKUX IMPOCTOPIB, a
€KOJIOTO-peadimiTalliiiHa KOHIICHIIIS PO3BHTKY MpuOepeXHUX 30H. Peakmiero crana
TpaHchopmarlisi CTapux MPOMHUCIOBUX apeajiB y HOBI IUIaHyBajdbHI €JIEMEHTH
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O0araToQpyHKIIIOHAJIBHOTO MPU3HAYCHHS.

Ines mpencTaBieHOTO MOCIHIKEHHS TMOJSITAa€ Y BHSABICHHI 1 BUKOPUCTAHHI HA
NpUKIaAl MICTa pPE3yNbTaTy TMEPETBOPECHHS BUPOOHWYUX TEPUTOPIM ILITXOM
peHOBAIlli Ta PEeKOHCTPYKIII MPOMHUCIOBUX TEPUTOPIN MICTa, aHAJI3 1 OIIHKA CTaHY
SKHAX II0Ka3ajiy, IO ICHYIOTh 3aHeA0aHl IMPOMUCIOBI TEPUTOPIi, SKI MOTPEOYIOThH
canarii. [4] JocmimxyBaHuii pailoH po3TamioBaHui Ha mpaBomy Oepesi JlHimpa, B
3axiAgHii yactuHi micta. KoproHamu B miBHIYHIM 4acTHHI € HaOepexHa piuKu, HA
CXOJIl - IEHTPaJbHUN IJIAHYBAJIBHUN pallOH MicCTa, Ha MIBIHI - KUTJIOBa 3a0yj0Ba
paiioniB «/liiBka», «YeuenoBka», Ha 3axoAi - >KUTIOBI MacuBu «KomyHapy,
«YepBoHuii kamiuby, «Ilapyc». besnocepents OauU3bKICTh 10 aKBaTOPii 00yMOBIIEHA
HEOOXITHUM BOJIOCIIOKMBAHHS, a TAaKOX CKUJIAHHAM BIJNPalbOBaHUX BOJ B
akBaTopito. Benuki mianpueMcTBa pO3IMIMPIOBAIUCA, 3aliMalidi HOB1 TEPHUTOPII,
pe3yibTaTi yTBOPWIMCA CKJIAAHI 3B'A3Ky B MeEXKax BHYTPIIIHBOI CTPYKTYpHU 1
0OMEXKEHHSI JOCTYITy JIO0 aKBaTopii 3 JKHTIOBHX paioHiB. OJHIEID 3 TOJOBHUX
mpo0JieM, sKa TOCTPO CTaBUTh MUTAHHS MPO PEHOBAIlll MPUPIYKOBUX MPOMHUCIOBUX
IMIIMPUEMCTB MICTa, € CaHITapHO-TIri€HIYHA OOCTAHOBKA, SKa CKJIajacsd Ha I
teputopii. [5] BupobHuua nisspHICTH 3aBoAy iM. IleTpoBchkoro B caHITapHO-
TITIEHIYHOMY BITHOIICHHI XapaKTePU3YEThCS 3HAUHUMH TEXHOJIOTIYHUMH BUKHIAMH
OKpeMHUX HOro BHUPOOHMIITB, TIEPII 3a BCE B MOBITPA. TaKUM YUHOM HEOOXITHO
YOOPSAKYBaTH 3€MJIEKOPUCTYBAaHHS TEPUTOPIA MPOMMIANPUEMCTB, JIKBITyBaTH
YePE3CMYKIKS, NeperisIHy TH byHKITIOHATBHE, CaHITapHO-TIT1EHIYH] Ta
MPOTHUIIOKEKHE 30HYBaHHS TepuTopii. Ha cxin Bijg AUISHKA 3HAXOAUTHCS MICHKHUI
neHtp. HailOnux4i 10 HeHTpy TepUuTOopli MIISHKY - 30HA JJIsl IPOJIOBKEHHS PO3BUTKY
MICBKOTO LEHTpY. TyT 3HAXOASAThCA 1 BeNUKl OyAIBIl 3aBOAIB, B SIKHX MOXYTb
PO3MICTUTUCA KYJIBTYPHI Ta IPOMAJChKI MPOCTOPY. Y UEHTPl pailloHy IJIAHYEThCS
mapKk 1 My3ed MNpPOMHCIOBOCTI Mmia BiakputuMm HeOom. IIpoexkt mnepenbayae
o3eJeHeHHST 1 OmaroycTpiii TepurTopii 31 30epeKeHHSIM EJIEeMEHTIB  CTapoi
iHppacTpykTypu. ICHyrOYl KHUTJIOBI palOHM MOTPEOYIOTh PEKOHCTPYKINI 31
30epexeHHsIM (YHKII. Y [EHTpl pailoHy MPOMOHYETHCS OPraHi3yBaTH TEXHOMApK.
TexHomapk MoXKe SIK BUKOPHCTOBYBATH JESKI BXKE ICHYIoUl OymiBii, Tak 1 HOBI
CHOpyIu. 3ampOeKTOBAHO Oe3Mi4 MIIIOXIAHUX KOPHIOPIB, SIKI MPOHHU3YIOTh PaiioH 1
BUXOJISITh BiJ] JKUTIIOBUX PAOHIB JI0 PIYKH.

BucHoBok.

[IpupiukoBi Teputopii JlHimpa, B yMOBax IOCTIHIYyCTPiaJbHOTO MICTAa,
MOTPeOYIOTh BOAHOYAC OATaHCOBOTO CITIBBITHOIICHHS B PaJIMKAIbHIN PEKOHCTPYKIIIT
Ta 3BaXKEHIW CTparerii BUKOPHUCTaHHS. ['OJOBHOIO METO Mae OyTH CTBOPEHHS
KOMIUIEKCHOI CTpaTerii OCBOEHHS MPUPIUYKOBOI 30HU JIHiMpa 3 YITKOK KOHIICTIIIED
(YHKIIIOHATIBLHOTO 30HYBAaHHS Ta PO3MIIIEHHS JOKAJIbHUX MICTOOYAIBHUX aHCaMOJIiB
Ta npupoaHo-TaHAmadTHuX KopuaopiB. Ha cwhoromni akBatopis [uimpa ciyrye
TPAHCIIOPTHOIO apTEPi€l0, Ta BUKOPUCTOBYETHCS JUIsI MPOTYJSHKOBUX Iiied. Lleit
mpocTip Mae TMeBHI JaHamadTHI OCOOJMBOCTI, a camMe€ HACHYCHICTH SpaMu Ta
Oayikamu, 1110 HUHI IHTEHCUBHO OCBOIOIOTHCS HOBOIO 3a0yI0BOIO, Ta Hapasi BTPATHIIA
3B'S130K 3 akBaropiero. [lepen MicTOOyIiBHHKaMHM TOCTa€ MHUTAHHA 3Ba)KEHOI
Oprasizaifii B3a€MOBIJIHOCMH MDK €KOJIOTIYHUM Ta YpOaHI30BaHUM MICHKUM
kapkacoMm. KomriuiekcHa peHoBalliss TEpUTOpii pailoHy mependavyae MEBHUM OJI0K
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3aX0/lIB, CIPSMOBAHUX HAa BU3HAYEHHsI HOBOI (DyHKLII IPOMUCIOBUX TEPUTOPIH, iX
HOBO{ IJIaHYBAJIbHOI CTPYKTYPH 3 YpaxyBaHHSIM BChOTO MICHKOTO OpPraHi3my.
[Mpunuun crangoro po3BUTKy Tepurtopii. [Ipuniun exonoriunocti. CTBOpeHHS
CHPUATIMBOTO E€KOJIOTIYHOTO KIIIMaTy Ha 00'€eKTax PEKOHCTPYKIi Ta MpPUIIETINX
CEJILOMIIHUX TEPUTOPISAX IIIIXOM BUHOCY ab0 3aKPUTTS LIKIATUBOTO BUPOOHUIITBA 1
JmikBimauii ¥Woro 3 HaWOubm Jjacux mMatkiB. [1, 3] Ilpunuun QopmyBaHHS
€KOJIOTIYHOTO KapKaca BENUKHX TepuTopii. @DopMyBaHHS MEpPEkKl 3eJIeHUX
KOPUAOPIB, SIKI TPOHU3YIOTh TEPUTOPIIO dYepe3 KoxeH Kitomerp. I[lpunnmn
MOMILEHTPUYHOCTI MicTa. CTBOPEHHS! pPO3BUHYTOrO LIEHTPY IUIAHYBAJILHOTO pailoHy,
31 CBOEIO CIEliali3ali€lo, 3 PO3BUTKOM HE TIIbKM KOMEPIINHUX, a ¥ CyCHIJIbHUX
¢bynkui. IlpuHuun peiHaycTpiamizamii, 3HMXKEHHS 1HAYCTpiajJbHOI aKTUBHOCTI
palioHy, 3aMiHa Horo (yHKI[IOHaJIbHOI cropsiMoBaHocTi. [IpuHIMO mnpiopurtery.
[TinBuIEHHS WIUIBHOCTI Ta IHTEHCUBHICTh PO3BUTKY Ha KOMIIAKTHUX MPOCTOPAX.
[TpubepexHi 30HH MarOTh CHPUUMATUCh Yy CKJIAAl MPUPOAHOTO KapKacy MicTa sK
YaCTKOBO 3MiHEHI Ta CTaTH MiCIeM JUIsl BIAIITYBaHHS pPI3HOMAHITHUX (OpM
CIOPTUBHOTO Ta O3JI0POBUOTO JO3BULIA. TakuM YHHOM PEKOHCTPYKINS MicTa
nependavae KOMIUIEKCHMM MIAXIJ B OpraHizailii eKOJIOTIYHOTO KapKacy MiCTa,
ONTHUMI3alliI0 CUCTEMHU (YHKIIOHATHLHOTO 30HYBaHHS OTO TEPUTOPIi, HACUYEHHS 1X
«3€JIEHUMHU 30HaMu». POpMyBaHHSI €KOJIOTTYHO 30a71aHCOBAHOIO CEPENOBHINA, IO
MIATPUMYE Ta CIPHSIE BIAPOIHKEHHIO €KOJOTIYHO HECTAOITbHUX TEPUTOPIH.
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Abstract. Riverside areas are becoming one of the most attractive urban areas, characterized
by the saturation of various functional zones and their frequent change. Renovation in the field of
functional conflict involves a comprehensive approach to the formation of an ecologically balanced
environment, the organization of the ecological framework of territories, the optimization of the
system of functional zoning. In these areas, it is proposed to introduce three blocks of basic socio-
urban programs, interconnected in the system, contributing to the positive dynamics of formation
and development of the territory. Therefore, the global trend of restoration of riparian areas for the
purposes of ecological stabilization and sustainable development of the urban environment
emphasizes the urgency of rethinking approaches to further development of riparian areas of the
Dnieper. Defining the role of riparian areas in the urban structure is an important step in forming a
comprehensive, sound strategy for the functional use of riparian areas within the city.

Key words: riparian territories, planning structure of the city, functional zoning,
development, rehabilitation, reconstruction.

Hayunwiii pykosooumens: 0.m.u., npogh. Baoumos B.M.
Cratps otnpasinena: 14.02.2021 r.
© Camornnenko E.B.

ISSN 2663-5712 106 www.sworldjournal.com



o

SWorldJournal Issue 6 / Part 6 \TQP

https://www.sworldjournal.com/index.php/swj/article/view/swj06-01-133

DOI: 10.30888/2663-5712.2020-06-06-133

V]IK 711.4
FUNCTIONAL ORGANIZATION OF FUNCTIONAL SUPPLEMENTAL

SPACES

OYHKIIOHAJIBHA OPTAHIBALIA CYYHACHUX CYCHIUJIBHUX ITPOCTOPIB
Zhabina A.lL./7Ka0ina A.l.
acnipanm/postgraduate
Beketov national University of urban economy, Kharkiv, Revolutsii Street, 12, 61002
Xapkiecokutl HayioHanbHULL YHigepcumem micbko2o eocnooapcmea imeni O.M. bexemoasa,
Xaprie,eyn. Pesonroyii, 12, 61002
http://orcid.org/0000-0000-0000-0000

Anomauin. Y pobomi pozensinyma npoodrema @QyHKYIOHANIbHOI opeauizayii Cy4acHux
CYCRIIbHUX NPOCMOPI8 V 30HAX MPAHCNOPMHO-KOMYHIKAYIUHUX 68Y31i6 Micmda, HA NPUKIAOL
m.Xaprosa. 3podieno 8UCHOBOK NPO BANCIUBY POIb KOMYHIKAMUBHUX NPOCMOPI8 O 2yMaAHI3ayii
Micbkoeo cepedosuwya i He0oOXiOHOCMI B0OCKOHANEHHS iX  (DYHKYIOHANbHO-NIAHYBAILHOT
op2aHizayii 6 30Hax MPAHCHOPMHO-KOMYHIKAYIUHUX 8)37116.

Knwuesi cnoea: cycninoni npocmopu, mpanCnOPMHO-KOMYHIKAYIUHI —8Y31U  Micma,
2yMawnizayis, hyHKYIOHATbHO-NIAHYBANbHA OP2AHI3AYIsl.

Pi3HOMaHITTS MPOIECIB KUTTEMISIIBHOCTI, 1110 BiAOYBAIOTHCS B MICTI, 3HAXOAUTh
CBO€ BiJIOOpaX€HHSI B OCOOJIMBOCTSX MaTepiaJbHUX (PopM Horo (yHKIIOHATLHO-
MIPOCTOPOBUX CKJIAJAOBUX. Y HaAWOLIBII 3arajlbHOMY BUTJISAI B CTPYKTYpPl KOXKHOTO
MOCEJICHHS MOJKHA BHUJIJIMTA 30HM BHUPOOHWYOI, MOOYTOBOi, peKpealiiiHoi Ta
KOMYHIKAI[IHHOT MisUIbHOCTI, $IKI MAaloTh BHpa3Hy cheuudiky ix MicToOyAiBHOT
oprasizaiiii. L{i 30HM OXOIUTIOIOTh TEPUTOPIIO YCHOTO MiICTa 1 (PIKCYIOTHCS B CXeMax
Horo (PyHKI[IOHATHHOTO 30HYBaHHS, a ix moOymoBa Mae (pikcoBaHI pErjJaMEHTH B
JEp’KaBHUX HOPMATUBHUX JTIOKYMEHTax [6].

Opnak cporomHi mpu (QOpMyBaHHS MICBKOTO MPOCTOPY yce Oinblia yBara
NpUAUIIEThCS BiqHOCHO HeBenmkuM (Bim 0,1 mo 2-x ra) gursiHKam, sKi, HA JyMKY
OaraTpox (haxiBIiB, 3a0€3ME€UYyIOTh MPOIIECH, III0 BTUTIOIOTh CaMy CYTHICTb (DEHOMEHY
«mictoy. TyT JIOKami3yrOThCsl TPOIIECH, 110 HE MOB’s3aHi 3 mparero, abo modyTom,
TOOTO 3HAXOATHCS 32 MeXaMU (PYyHKIIIOHAIBHO-YTUJIITapHUX TTOTped. Lle Tak 3BaH1
«TpeTi MicTa» abo 1my6miyHi (cycminbHi) mpocTopy. IX NpHUCYTHICTH MOKHA BUSBHTH
Maike YCIOZU: 1 cepell KUTIOBOI 3a0y/I0BU 1 B MICBKOMY IIEHTpI, 1 B TPAHCIIOPTHO-
KOMYHIKAI[IHHOMY BY3J1y 1 TIOpyd 3 BHUPOOHMYMM MiANPUEMCTBOM. Benuka
3aIliKaBJEHICTh B iX (popMyBaHH1, BIOCKOHAJIEHHI, PO3BUTKY MOPOJIKYE PI3SHOMAHITTS
IiXO/IB 10 BHUPIIIEHHS MPOOJIEeMH apXITEeKTYpHO-MICTOOYAIBHOI OpraHizalii JaHuX
TEPUTOPIH, a TAKOK BU3HAYEHHS iX OCHOBHUX (DYHKIIIOHAJTLHUX XapaKTEPUCTHUK.

Metoro nanoi podorm € 1oOyaoBa y3arajJbHEHOI (PYHKIIOHAJIBHOI MOl
CYCIUIBHOTO MPOCTOPY HA OCHOBI CHCTEMAaTH3allli HOTO aKTyaJbHUX BHU3HAUEHD, IO
CKJIAJMCSl B PI3HUX HaykoBuUX cdepax. Taka Monaenp cOpuaATHME BIIMOBIAI Ha
nuTaHHa: «Ski  QyHKIIi TMOBMHHI BUKOHYBaTH CYCHUIBHI TPOCTOpPH 1100
3aJIOBUTLHUTA TIOTPEOM MENIKAHIIB MicTa?». AKTyaJlbHICTh TEeMH OOYyMOBJIEHA
3arajibHOK CBITOBOIO TEHJICHIIIEI0 TONIYKY NUISAXIB TyYMaHi3allli MiCbKOTO MPOCTOPY,
Horo BAOCKOHAJIEHHS JJIsl 3aI0BUIbHEHHS MOTPE0 MIChKOT IPOMAJIH, JIFOAUHHU.

Metoauka AOCHIPKEHHS BKJIIOYAE aHaJI3 1 CUCTEMaTH3aIlll0 JIaHUX HAYKOBUX
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POOIT TEPMIHOJIOTIYHHMI aHaJII3, HATYPHI JOCIIKEHHSsI, B TOMY 4HCi poTodikcariiro.
Jlo po6oTH 3amyyeHi pe3yiabTaTu JOCTIIKEHb CYCIIIBHUX MPOCTOPIB B M. XapKOBi.

AHaJi3 0CTaHHIX X0CTiIZKeHb i myOaikamii.

AHaji3 HAyKOBOTO JOCBiAYy 3a TEMOIO JTaHOTO IOCTIIKEHHS MPOBOJIUBCS Y
HampsiIMKax BUBYCHHS HAYKOBUX POOIT 3 TaKMX HAYKOBHX c(ep K apXiTEeKTypa,
MicTOOyayBaHHS, JW3ailH MICBKOTO CEpeloBHINA, couionoris, ypOanictuka. Tak,
coLiabHO-(DYHKIIOHAIBbHI aCHeKTH (POpMyBaHHSA CYCHIIBHUX MICBKHUX IPOCTOPIB
pO3MJIsIHYTO B poOoTax Takux aBTopiB sk: T. baramuua, f.I'eitn, B. I'mazuues, b.
I'poiic, C.CepurckanoBa Ta iH. [1, 3-5, 12]. Tak, S.I'eiin y cBoiil Bigomiii poOOTI
3ayBa)KUB, II0 KUBOMY MICTy HEOOXIJTHE PI3HOMAHITHE 1 CKJIaJHE MIChKE >XUTTS:
pekpealliiiHa Ta colliajbHa aKTUBHICTh IOBUHHA B HHOMY CIIOJTYYaTHUCS 3 IPOCTOPOM
JUISL TIIIOX1AHOTO PYXY, a TaKOX MOXJIMBICTIO MIPUHUMATH Yy4acTh B MICBKOMY KHUTTI
[3]. JocaigHuKu colilapHi Y BUCHOBKAX, 10 CYCHIJIbHI MPOCTOPH TPAIOTh BAKIIUBY
pOJIb B TpoOIecax >KUTTEMISUIBHOCTI TOPOIsH, (OpMYyIOTH iX CaMOCBIJOMICTD,
CTBOPIOIOTh 1ACHTUYHICTh Ta YHIKaJbHICTb MIChKUX Teputopid [3, 7-11].
[lepcieKTHBH MOTEHIIAIILHOTO PO3BUTKY CYCHUIBHUX IPOCTOPIB, iX MOXKIJIMBOCTI
3aJJOBOJIBHATH TNOTPEOM MEIIKAHIIB pO3MNIIHYyTO B podoti [14]. ABTOpH
HAroJOUIyloTh, 10 CYCHUIbHI MNPOCTOPU CTUMYJIOIOTH AaKTHUBHICTH JIIOJEH,
JI03BOJISIIOTH iM BITUYTH ce0€ YACTUHOIO CYCILIBCTBA.

OcHOBHA yacTHHA.

OnuH 13 HampsIMKIB PO3BHUTKY ypOaHI30BaHOTO MPOCTOPY - 1€ MIepexia Bij
MIPOCTUX GyHKITIOHATBHO-Y TUJIITAPHUX cXeM roro oprasi3arii 70
O0araTopyHKIIIOHAIBHUX YTBOPEHb, SIKI BTUIIOIOTh JUHAMIYHICTh, OaraTorpaHHiCTh Ta
0araroacnekTHICTb MICHKOTO JKUTTA. Came Taki SKOCTI MPUTaMaHHI CYCHUJIBHUM
MICbKUM Tipoctopam. [1ia cycnuibHUMH MPOCTOPaMH, HAYKOBIL PO3YyMIIOTh YACTUHY
MICBKOTO CEpPE/IOBHINA, CTBOPIOBAHOTO B I1HTEpPEcax TOPOASH 1 rocTted micrta Jyist
BUIBHOTO CaMOBUPaXXEHHs, He(pOpMaTbHUX KOMYHIKAIlil, BIAMOYMHKY Ta MPOSIBY
cBOIX 3i6HOCTell Ha 6m1aro cycminbeTsa [1, 3-6]. Ix BakaMBicTh A1 MicTa moTpebye
YBaKHOTO Ta CHCTEMHOTO BUBUCHHS (DYHKIIIOHAJIbHUX BJIACTUBOCTEN 1 TPOCTOPOBUX
XapaKTEPUCTHUK JAHUX TEPUTOPIH.

BaxxnmuBUM KpPOKOM Yy JTOCHIIPKEHHI «CYCHUTBHUX MPOCTOPIB», SIK OCOOJMBOTO
(deHOMEHy MICBKOTO JKHUTTS Ta CHEMU(IYHOTO TEePUTOPIAILHOTO 00’€KTy, €
BU3HAUEHHS 1X MICISI B 3arajbHIA CHCTEMI BIAKPUTUX MICBKHX mpocTopiB. Jlo
OCTaHHIX HAyKOBIll BIAHOCATH: O3€JICHEHI MPOCTOPU 3arajbHOT0 KOPUCTYBAHHS
(camgu, mapku, CKBepu HaOepexHi, OyJabBapH); MIIIOXIHI YACTUHU BYJIHUIb, MICBKUX
MaricTpajieid, IUIOLIl; aBAH-IJIOIIAJKU TMepe]] TPOMAJACBKUMU OydiBISIMH, 1HIII
rpoMaJIChKi TepuTopii (puc 1).

Harypui pocimipkeHHsT BUSIBWIIM, IO CYCHIJIBHI TPOCTOPU  HE 3aBXKIU
(GhopMyIOThCS B CTPYKTYp1 BHIIE NepeiueHux IuUIsHoK. He pigka MoskHa moGauyuTty B
MICTI CKBEpH, OYJIbBapH, BYJIUIIl, B IKUX HE CIIOCTEPITA€THCS COIIaThbHOI aKTHBHOCTI
MEIIKAHINB. Y HHU3I[l HAYKOBUX pOOIT HAroJIOMIeHO, MO e(EeKTUBHICTh MICHKUX
IIPOCTOPIB 3HMDXKYETHCS 13-3a HEBIAMOBIIHOCTI iX (YHKIIIOHAIBHOTO HAIIOBHEHHS
nmoTpedaM JIo/Iel Ta HE3aJOBIILHOTO CTaHy 0JIarOyCTpOrO, IO CYTTEBO BIUIMBAE HA
dbopMyBaHHS CyCHIbHUX pocTopiB [9,12 ].
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OnHak, ciij MOrOJAUTHCH 3 IHIIMMH JOCTIJHUKAMHU MICBKOTO CEepeOBHUINA, SIKi
MOB’SI3yIOTh BUHHUKHEHHS Ta PO3BHTOK CYCHUIBHUX TMPOCTOPIB 3 PO3BUTKOM
COIIaJIbHUX B3a€EMOJIIN B CYyCHIJIBCTBI, IO «3aKPITIIOIOTHCS» B MICBhKINA TKaHUHI. Tak
B cBoiil po6oTi JI. Jlopnana Bumiase Tpu TUNM "Micip", ab0 JOKYCOB: TMaM'sTHI
(¢ikcyBasIbHI MOMEHTH KOJIEKTHBHOI TaM'sTi, SIK, HAMPUKIIAT, XpaM a00 myOIiaHmi
MapK), 3HAMOMI MICIISI/IIIISAXY/CTEKKH Ta JOMAIITHI TEPUTOPIi, a00 MICIIsI I TYCOBKH
(Mmicus, J1e JI0aM KUBYTH 1 modyBaroTh cebe "sk Baoma" [8]. Cepen OCHOBHHUX yMOB
yCHimHOro (QyHKIIOHYBaHHS IMyOJIIYHOTO TPOCTOPY aBTOP BUAUISE: 3PYUHICTS,
MPUEMHUHN IMIJIK, PI3HOMAHITHICTh BUKOPUCTAHHS TIPOCTOPY 1 3aHATH, 3aI0BOJICHHS
BiJl IHTETpalliid, CTIOCTEPEKEHHS 3a JIIOAbMH, "KapHaBaJbHOCTH" - MOXIUBICTH TPH,
dbectuBamo, MO30aBJICHHS BiJ CBO€I ICTUHHOI 1ACHTUYHOCTI, MPUI0AHHS HOBUX
Macok. B po6oTi «CycniabHUM MPOCTIP B Cy4aCHOMY PO3YMIiHHI» aBTOP MPUXOIUTH
JI0 BHCHOBKY, II0 B OCHOBI ()OpMyBaHHS JaHUX OO €KTIB TIOBUHHO OyTH
COILIIOKYJIBTYPHE MPOEKTYBAHHS, IO TO3BOJIUTh iM HE TiJIbKM BHKOHYBaTH (DYHKIIIO
pekpearii abo BUpINTyBaTH IMIJDKEBl 3aBJaHHsS, ajie 1 JOmoMaraTd MiCLIEBUM
MEIIKAHIIM PO3BUBATHCS Pa3oM 3 IIMMH 00'€KTaMH, 3HAXOJAUTH HOBUI CEHC 1 OauuTH
nepcrekTuBu B pigHomy Mmicti " [10]. [Tapk, mioma, TpoTyap, BIAKPUTHA PUHOK, HA
OYMKY BYCHHMX, 3/aTHI 3pOOUTH 3HAYHO OUIBIIE, YUM 3Ia€ThCS, MPOIMOHYIOYN
HECKIHYCeHHI croprmpu3n. KoMepriiitHi mianprueMcTBa 1 MICIsl CIIO’KWBAHHS, BIIMTOYNHKY
1 BECEJIOIIIB, MICII, JIe JIFOJH XOATh, CHIATh, 30UPAIOTHCS, PO3MOBIISIOTH, IIPOJAIOTH,
ICHYIOTB - IIe Michs i Jroaen [14 ]. BaxiauBoi mis gaHoi poOOTH € JOCITiKSHHS
['.PeB3ina. Bin xapakTtepusye CyCHIIbHHI MPOCTIp SIK MicClie, 0 KOHIICHTPYE B
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co01 pI3HOMaHITHI TIOTOKM 1 fIK€ MOXe OYyTH KOHKYPEHTO3JaTHHUM. ABTOD
HAroJIomye, 10 TPOMAAChKI TPOCTPU - 1€ MicHsd Ie HEe BHU3HAYCHOI, HE
chopMoBaHoi TOBHICTIO (HE J03pwI0i) (GyHKINI, CBOEPIAHUN 1HKyOaTOp
MaiiOyTHHOTO PO3BHUTKY.

[TimcymMoByrO4YM, MOXHa HAroJIOCHUTH, IO CYCHUIbHI MPOCTOPH 1€ OCOOJIMBI
MICBKI TEPHUTOPIi, A€ ICHYIOTh MICTOOYAIBHI YMOBHU BUILHOTO PO3TOPTAHHS MPOIECIB
CaMOJIISTILHOCTI TOPOJISH, MOOYJOBAaHUX Ha PI3HOMAHITHUX COLIAIbHUX B3aEMOISX.

Haiibispin xapakTepHi cepesl HUX Takl: MOKYIelb — MPOoJIaBellb; CIocTepirad —
aKTOp; clyXad — MPOMOBEIb. TOMY OCHOBHHUMH (YHKI[IOHAJbHUMHU CKJIAJOBUMU
CYCHIJIbHUX MTPOCTOPIB €:

® cJIeMEHTH JpiOHOI BYJNIMYHOI TOPTIBII, SKI PO3TAIIOBYIOTHCS B3IOBXK
MIIIOX1IHAX IIIAXI1B;

® CJIEMEHTH IMIBUIKOTO XapuyBaHHs, K1 PO3MIIIYIOTHCSI CYMIXKHO;

® BIJKPUTI IJIOMIAJKH, J€ YaCTO PO3MIIIYIOTHCS BYJIMYHI aKTOpH, MYy3UKaHTH,
ariTaTopu,

® KYTOUKH CIOKIHOTO BIAMOYHMHKY, /1€ MOXHa He(hOpMajabHO CITIJIKYBaTHUCH,
abo0 crocTepiraT 3a ByJUYHUM KUTTSIM.

B pi3Hux mMicTOOYiBHUX CUTYyaIliSIX BHIIE MEepPeTiueHi (PyHKITIOHATBHI CKIIAI0B1
MOKYTb OyTH MPUCYTHI B PI3HUX Mpomnopiisix (puc 2).

- - . OCHOBHI ®YHKUIOHAJBbHI

; CKNAOOBI
MPOLIECH @ CYCMINLHUX MPOCTOPIB
MICBKOIT ‘_ - -
COMOOPTAHISALT "
| r MILLOXIAHI NMPOCTOPU

.

+

3POCTAHHA
COUIOKYNBETYPHKMX
TA
EKOHOMIHYHWMX
PE3YINLTATIB

f ENEMEHTW BYJTMYHOT
AOPIBHOT TOPrIBII

PO3BUTOK
.| CYCNINbHUX
MPOCTOPIB

3AKNAON LUBMNMOKOIo

DOYHKLIOHYBAHHSA XAPUYBAHHSA
MICTA
: O3EMEHEHI ONAHKA |
f ; BIAMOUMHKY
MPOLECK ' r o

MPOEKTYBAHHS nrowAaaKk1 ans ‘

MICTA I IHTEPAKLIIA

MICTOBYOIBHI YMOBM, LLIO CNPUAIKOTE ®OPMYBAHHIO
«CYCMNUIBHUX MPOCTOPIB»

AKTUBHI [ BAFATO- T |
MILWOXIaHI SYHKLIOHATBHA O%,’&KPMTI BIfbHI BIOKPUTI
KOMMYHIKALLIT 3ABYOBA MPOGTOPM nnowaAanKkm

.

Puc. 2. Jloriuna MoJiesib PO3BUTKY CYCHUIBHUX MPOCTOPIB CY4aCHOI0 MicTa

SIk ToOKa3aly HATYpHI JOCHIDKEHHS, BUHUKHEHHS Ta PO3BHTOK CYCIIJIBHHX
IIPOCTOPIB B MPOIIECI MICbKOI caMOOpraHizailii BiJIOyBa€eThCs B 30HAaX AKTHUBHOTO
MIIIOXITHOTO PyXy, a caMeé B3JOBX BYJHIlb, IO MOEIHYIOTh Ba)UIMBI 00’€KTH, B
CTPYKTypaxX TPaHCIIOPTHO-KOMYHIKAIlIMHKUX BY3/JiB, CYMDKHO 3 KOMIUICKCAMH
rpoMaachkoro o0cimyroByBaHHs. [lo3uTuBHMIA BIUIMB Ha (OPMYBaHHS CyCHIIBHUX
MPOCTOPIB Ma€ iCTOpUYHA IIHHICTH 3a0yI0BU Ta 1i (PYHKI[IOHAIBHE PI3HOMAHITTA a
TaKOXX HAsBHICTb €JIEMEHTIB o3ejieHeHHs. [7, 11].
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Cucremarm3aiiii akTyaTbHUX BU3HAYCHD MOHATTS «CYCHIJIBHOTO MPOCTOPY», IO
CKJIAJIMCS B PI3HMX HAYKOBHUX cepax, moKas3ajio, Mo iCHye ABa OCHOBHHX ITOTJISAN Ha
ix ¢dopmyBanus. I[lepmmii — mMOB'S3ye CyCHUIbHI MPOCTOPH 3 YIOPSIKOBAHOIO
OpraHi3aiiio O3eJCHEHUX BIIKPUTHX MPOCTOPIB 3arajibHOTO KOPUCTYBAaHHS, IO
CTBOPIOIOTHCSI 3a3/1aJieTilb BU3HAUYCHUMH IUIAHAMH Ta HOPMAaTUBHUMH BHUMOTAMH.
Taki mpoctopu B SKOCTI OCHOBHHMX (YHKIIIM MaioTh pi3HI (OPMHU BIANOYMHKY Ta
NPOTYJSTHOK. 3TiTHO JPYroro MOTJsiAy, CYCHUTbHI MPOCTOpW — II€, MEpII 3a BCe,
JMHAMIYH1 TEPUTOPIAJIbHI YTBOPEHHS ISl BUTBHOTO PO3BUTKY MICBKOI CaMOAISIILHOT
B3a€EMO/III.

Takum ynHOM, OCHOBHE (PyHKIIIOHAIBHE TIPU3HAUEHHS CYCHUIBHHUX MPOCTOPIB €
3a0e3MeueHHs BUIbHOI, He(hOpMaIbHOT COIIIOKYIBTYPHOI B3aEMO/I1T MEIIIKAHIIIB MICTa,
sSKa CTa€ OCHOBOIO CTBOPEHHS MOro mnpuBaOIMBOTO IMIIKY, (OpMyBaHHs
rPOMAJChKOTO  cycmiibcTBa.  OCHOBHMMH  (YHKIIOHAJTLHUMH  CKJIQJIOBUMH
CYyCIUIBHUX TPOCTOPIB €: MIMIOXITHI TPOCTOPH, E€IEMEHTH BYJIMYHOI Ta IpiOHOI
TOPTIBJIi, Xap4dyBaHHs, 03€JCHEHI TUISHKH CIIOKIMHOTO BIAMOYMHKY, ILIOIIAJKH IS
PI3HOMaHITHUX 1HTEPAKIIIi.
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Abstract. The paper considers the problem of functional organization of modern public
spaces in the areas of transport and communication nodes of the city, on the example of Kharkiv.
1t is concluded that the important role of communication spaces for the humanization of the urban
environment and the need to improve their functional and planning organization in the areas of
transport and communication nodes.

Key words: public spaces, transport and communication nodes of the city, humanization,
functional and planning organization.
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PU3UKU TA IIEPCIHEKTUBU IHBECTYBAHHS B ITIAITIPUEMCTBA
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Anomauia. B pobomi pozensoacmovcs MONCIUBL pusuku ma nepcnekmueu iHeecmuyii 8
OislbHicmyb nionpuemcme asmocepsicy. [lumanus 6i0Kpumms HOBUX NIONPUEMCIE ABMOCEPEICY YUl
PO3uUperHs OiroUUx € 6Kpatl AKMyaibHUM, A0xce KibKICMb ICHYIOYUX NIONPUEMCME 8 OaHill chepi
3A0080/bHAE JUWEe NOJN0BUHY He0OXiOHo2o nonumy. OnmumairbHUM € HeoOXIOHICMb NOWLYKY
KOMNPOMICHUX 8APIAHMIE MIdiC NIOBUWEHUM PUSUKOM, OUIKYBAHOW NIOBUWEHOI0 NPUOYMKOBICIIO
iHgecmuyiti ma pignem ineecmuyiu. Posenanymo HaunowupeHiui uou pusuKie ma MONCIUGOCMI ix
Minimizayii. Bnpoeaodicenns IT mexnonociii 6 npoyec OisibHOCMI ABMOCEPBICHO20 NIONPUEMCMEBA
00380/15€ He MINbKU NOKPAWUMU edeKmueHicms (QYHKYIOHY8AHHA NIONPUEMCMEA, A U 3HAYHO
niosuUWUMU THEeCMUYILHY NPUBAOAUBICMb NPU 3AYYEeHHI NOMEHYIUHUX iHeecmopis. Bioxpumms
HOBUX aemocepeiCHux nidnpueMcme Nno6’s13ana 3 NeGHUMU HEGUHAYEHOCMAMU MmAa pusuxamu, SKI
HeoOXiOHO MiIHIMIZyeamu i, 6AXNCAHO, HA emani 3aay4eHHs THEeCmopie Yu po3pooKu Oi3Hec-NIaHy
iH8eCmMUYitiHOT OisIbHOCMI.

Knrouosi cnosa: insecmuyii, insecmop, aemocepsiche nionpueMcmeo, pu3uKu iHecn)y8anHs.

Berym.

[linnpuemcTBa, 10 BXE (QYHKIIOHYIOTH B JaHIil Taily3l HaJaHHS [OCIYT,
MOCTIHO CTHKAIOTHCS 3 MPOOJIEMOI0 HECTadl 1HBECTHUIIIMHMX KOMITIB Ta HEOOXiTHOT
KUTBKOCTI JKepen (iHAHCYBaHHS I1HBECTHUIIM. AHaAII3yIOUM pPIBEHb IOCTIMHHUX
JIOXOJIIB Ta 3HAXOJKEHHSI ONTUMAJIbHOTO 1HBECTYBaHHS B YMOBaX HEBHU3HAYEHOCTI
HeoOXiaHa MOJENb MiHIMI3aIlll PU3UKIB Ta KOHTPOJIIO YIPABIIHHS 33 PU3HKAMH, 1110
BUHUKAIOTh B XOJ1 371MCHEHHS 1HBECTHUIIMHOI M1sNIbHOCTI. PiBeHbh 1HBECTYBaHHSI Ma€
Oe3nocepe/IHIi BIUIMB HA 3MIHY PIBHS JOXOMIB SIK MIANPUEMCTBA B SIK€ BKJIQIalOThCS
KOIIITH, TaK 1 3aI[1KaBJICHOTO B MIPUOYTKY 1HBECTOPA.

OcCHOBHMUII TEKCT.

Ha cyyacHoMy etarmi pMHOK JIETKOBUX aBTOMOO1JIel CTPIMKO PO3BHBAETHCS. 3a
CTAaTUCTUYHMMH JAHUMH 3a TOIMEPEeaH] TPU POKU KUIBKICTh JIUIIE TITBKHA JETKOBUX
aBTO B YKpaini 30utbmmiiocss Mmaixe Ha 14%. B Toil camuii yac miampueMcTBa
aBTOCEPBICY, SKI HAJAIOTh MOCIYTH 3 OOCIYrOBYBaHHS aBTO IEPE3aBAHTAXKEHO Ta
HIIa IIUX TOCIYr € He3amnmoBHeHO. OTKe, IMOCTae IMHUTAHHS BIIKPUTTS HOBUX
aBTOCEPBICIB UM PO3IIMPEHHS JII0YUX € BKpail akTyanbHuM. lle MoximuBO nuine 3a
JOTIOMOTOK0 3aJTyY€HHS 1HBECTULIMHMUX KOIUTIB SIK 30BHIIIHIX, TaK 1 BHYTPILIHIX
1HBECTOPIB.

Kpu3o0Bi gBuiia, mo BiJ0OYBatOThCA OCTAHHIM YaCOM B €KOHOMIYHOMY PO3BHUTKY
KpaiHM MpU3BOJAATH JI0 3HAYHOI OOEpPEekKHOCTI 1HBECTOPIB, HHU3BKOMY PIBHIO
1HBECTYBAaHHSI Ta MOXJIMBOCTI YHUKHYTH TaK 3BaHOI «IAaCTKM HEBU3HAYEHOCTI» 1,
0COOJMBO, 3MEHIIUTH pIBEHb PHU3UKY BTpaT MpH 3A1HMCHEHHI 1HBECTHULIMHOI
nismbHOCTI. HU3bkuii piBeHh HEBU3HAUEHOCTI, Ha »ajb, HE O3HAYa€ IIiJIBUIICHHS
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PiBHSI IHBECTYBaHHs, ajie 3aBK/IM 30UIbIIY€E PIBHI pU3UKY HA SIK1 3TOJIEH 1HBECTOP MPHU

3MIACHEHH] CBO€i AISUTBHOCTI, IO NPU3BOJTE B CBOIO Hepry 1 10 OYiKyBaHHS
MiBUIICHOTO pIBHA MNPUOYTKOBOCTI  BiA 1HBecTyBaHHA. ONTHMaJbHUM €
HEOOXIJIHICTh TOLIYKY KOMIIPOMICHMX BapiaHTIB MDK MIJBUIICHUM pPU3HKOM,
OY1KyBaHOIO MiABUIICHOIO TPUOYTKOBICTIO 1HBECTHIII Ta piBHEM 1HBECTHUIIIN. 3apanu
M1JBUIICHOTO MPUOYTKY, IO OYIKY€E 1HBECTOP Bl iHBECTYBaHHS MOTEHLIWHO € 3roja
Ha HEeBU3HAYEHICTh. [Ipu iboMy, TIeBHMIA pIBEHh HEBU3HAYECHOCTI, 1[0 MAa€ TEHICHIIIO
710 3pOCTaHHS MPU3BOJIUTH 0 3HWKEHHS PiBHS iHBeCTyBaHHA. [liIBUIIICHHS PU3HKY
MU 31MCHEHH] 1HBECTHUIINHOT JISJIbHOCTI 3MEHIIIY€ PIBE€Hb 1HBECTUIIIM Ta IiJIBUILLYE
OUiKyBaHY NMPUOYTKOBICTh PU3ZUKOBUX 1HBECTHUIIIMN.

[Ipu BHYTpIIIHBOMY IHBECTYBaHHI, KOJIM 3aJifHI BJIACHI HAKONUYYyBaJIbH1
KOILITH, 3a3BUYail BUABISETbCS OOEPHEHUM B3a€EMO3B’A30K, TOOTO YUM OUIbIII
HAKONMYEHHA, THM MEHII iHBecTullii. BodueBub, BAXKIIMBUM TOLITOBXOM B I[OMY €
HEBU3HAYEHICTDb, SIKa 1 € TOJOBHOIO B CIIIBBIIHOIIEHHI AWHAMIKA HAKOIHWYEHb Ta
iHBecTuiii. 3a octaHHiMu gochikeHHsIMU Aghion et al (2017) ta BusBICHUM
B3a€MO3B’SI3KOM MK PIBHEM HEBHU3HAYCHOCTI Ta PHU3UKOM, IMIANPUEMCTBA, IO
3MIMCHIOIOTh CBOIO MAISUTBHICTH B KpaiHi 3 BHCOKHM pPIBHEM HEBU3HAYEHOCTI Ta
CTaOUIBHUM [JOXOJOM CXWJIBbHI JO €KOHOMII CBOiX KOIITIB Ha 3I1HCHEHHSA
1HBECTYBaHHS. 3HM)KCHHSI HEBU3HAYCHOCTI Ta PU3HKIB, B CBOIO YEPTY, MPU3BOIUTH 10
3MEHIICHHS] HEOOXITHOCTI B HAKOMMUYEHHSX Ta MiJBUIIY€E 1HBECTULIIMHY aKTHUBHICTb
MIAIPUEMCTB Ta IHBECTOPIB.

3M1ICHEHHIO 1HBECTULINHOI JISJIBHOCTI B YMOBaX HEBU3HAUEHOCTI Ta PU3HKY
MpUTaMaHHO 0araTo BHU/IB PU3UKY, aJIe HAUMIOIIMPEHIIIUMH €:

Pusuk  mikBIZHOCTI  1HBECTHUIA, TOOTO  BIJACYTHICTh  KOHBEpPTYBaTH
IHBECTULIIMHUI IHCTPYMEHT B TPOIIl JO HACTaHHS TEPMIHIB MOTO MOramieHHs 0e3
HEMPUIYCTUMOI BTPAaTW OCHOBHOI CyMHM 1HBECTHUINA. B 11bOMy BHManKy HalMEHIIHA
PU3HUK MaIOTh KOPOTKOCTPOKOBI 1HBECTHIIIT 3 BUCOKOIO JIIKBIJTHICTIO.

Pusuk nedonty abo, ioro 1e Ha3UBaKOTh, KPEIUTHUN PUZHUK, TOOTO IMOBIPHICTh
TOTO, IO MIAMPUEMCTBO, SIKE 3aJTy4ae 1IHBECTUIIHHI KOIIITH, HE 3MOXE BYACHO MOYaTH
BUILIAYyBaTH TEBHI CyMH a00 BIJICOTKH y BIAMOBIIHOCTI 3 YMOBAaMH 1HBECTHUIIIMHOTO
n0oroBopy. B 11poMy Bumnajky iHBeCTOp MOke yOe3neuuTu cede, BKIaJalouu KOIITH Y
MIIMPUEMCTBO 3 BUCOKOIO Ta CTAOLIBHOIO PEMyTaIll€l0 Ha PUHKY MOCIIYT aBTOCEPBICY.

PuHKOBUIM pU3UK MOXXE 3 SBUTHCS B PE3yJbTaTl PI3KUX €KOHOMIYHHMX 3MIH B
ramy3i  (QyHKIioHyBaHHS. Takuéi pHU3UK MOKHA TOM SKIIATH 32 PaxyHOK
1HBECTYBaHHsS B MIJMPHEMCTBA aBTOCEPBICY 3 KOPOTKUM TEPMIHOM IOBEPHEHHS
IHBECTUIIIMHUX KOIITIB. AJe, 11e¢ BKJIIOYAa€ B ceOe NETaTbHUN MOHITOPUHT PUHKY
aBTOCEPBICY Ta MOTpelye crerniani3oBaHoi iHhopmariii.

[IpaBoBuii pu3MK B Mepuly uepry mnepeadavae KOPEKTHICTb O(OpMIICHHS
JOTOBOPY TMpO IHBECTULINWHY MISUIBHICTh, IO OyJe BpaxoBYBaTH BCl IOPUIUYHI
acriektu cdepu GyHkIioHyBaHHs. Lleil BuJ pU3MKY € MOXIMBICTb 3HU3HMTH, a0o0,
HaBITh, CMPOOYBATH YHUKHYTH 32 PAaXyHOK HAsIBHOTO YITKOTO JOKYMEHTYBaHHS Ta
BUKOHAHOT'0, 3T1/THO BCIX IOPUANIHUX HOPM IPOIIECY 1HBECTYBaHHSI.

OrneparniitHi pu3MKH, 10 MOXYTh BHHHUKATH B PE3yJbTaTl HEKOPEKTHUX a0o
HEBJIAJIUX Jid MpaliBHUKIB aBTOCEPBICHUX MIANPUEMCTB YW 30BHILIHIX (PaKTOPIB,
TakuX SIK repedoi B €HeprornocTayaHHi, 3eMJIETPYCH YW 1HIIT OOCTaBUHM, MO HE

ISSN 2663-5712 114 www.sworldjournal.com



~ =
SWorldJournal [ssue 6 / Part 6 ( Ve
S

3aJIeKaTh BIJ AISTIBHOCTI MiaAnpueMcTBa. LI BuaAM pu3uKy MOXYTh OYTH 3HWXKEHI 4d
MOM SKIICHI 3a PaxyHOK BIPOBAIKEHHS MPOLEAYp KOHTPOJIIO, 3aCTOCYBAHHSIM
HOBITHIX 1H(OpMaLIHHUX TEXHOJOrIH Ha MIANPUEMCTBI MO IHTErPYyBaHHIO Ta
NOIIMPEeHHIO 1HpopMallii, ska 3a0e3MeyuTh 3axuCT (PIHAHCOBUX J@HUX IPO
31CHEHHS a00 MIATOTOBKY J0 31MCHEHHS 1HBECTHILIIMHOT A1SUTBHOCTI.

Pusuk po3paxyHkiB BHUHUKAE B pa3l HEBUKOHAHHS YMOB JIOTOBOPY IIPO
3MIACHEHHS! 1HBECTUIINHOI NisbHOCTI. LlUM BHIOM pU3HMKYy MOXHa KepyBaTH 3a
pPaxyHOK BIPOBaKEHHS €(heKTUBHUX 3aX0/I1B [0 KOHTPOJIIO 30€pEKEHHSI Ta BEACHHS
TOYHOTO 00JKy (¢iHaHCOBOI 1iH(oOpMalii MOJ0 3IIMCHEHHS 1HBECTHUIIIHHOT
nisbHOCTI. Takoxk, 3ampoBaKEHHS JeMarepiamizailis 0OaraThboX I1HBECTHUIIIMHUX
IIPOIIECIB MOJKE JJO3BOJIMTH 3MEHIITUTH TaHUHA BT PU3HKY.

3aranom, BrnpoBapkeHHs [T TeXHonOrid B mpouec MisNIbHOCTI aBTOCEPBICHOTO
HIJIPUEMCTBA JO3BOJSIE HE TUIBKM MOKPALIUTH €(PEKTUBHICTh (DYHKIIIOHYBAHHS
MIPUEMCTBA, a ¥ 3HAYHO MIJBUIIUTH 1HBECTUIIIMHY MPUBAOIMBICTh MPHU 3aTy4eHHI
MOTEHIIITHUX 1HBECTOPIB. 3aCTOCYBaHHS CHEIIAIbHOTO MPOrPAMHOT0 3a0€3TMEeUCHHS
Ha aBTOCEPBICHOMY IMiAMPUEMCTBI, SIKE 37]aTHE MPOBOJUTUA KOHTPOJb YIIPABIIHHS Bl
MEPIIOro J3BIHKA KIIIEHTA JI0 MOMEHTY IOBEPHEHHS KIIOUIB TOTOBOTO CIPABHOTO
aBTOMOOLJIA, CIPOMOXKHE TMIABUIIUTH TPUOYTKOBICTH y JAeKiibka pasiB. lle
MOSICHIOETBCS THUM, IO TMEPCOHAN MO30aBJISIETHCS MOKIMBOCTI HAJaBaTH MOCIYTH
npUOYTKOBICTH MiANPUEMCTBA.

BucHoBkwm.

Ha cporomni B VYkpaini mpaioe Ouabiie THCAYl OQIUIMHUX JUIEPCHKUX
ABTOCEPBICHUX IIEHTPIB, OJU3BKO TPHOX THUCSY HE3AJCKHUX CTAHI[NA TEXHIYHOTO
00CITyroByBaHHs Ta Mailke [0 JIECATH THUCSY TapakKHUX aBToMaicTepeHb. Ha Bcro
KUTBKICTh 3apEECTPOBAHMX TPAHCIOPTHUX 3aco0IB — II€ JIHIIE TIOJOBHHA BiJ
HEOOX1THOT KIJTLKOCTI JJI 3aI0BOJICHHSI HEOOX1THOTO TMOIHUTY.

OTxe, PUHOK aBTOMOOUILHOTO OOCIYyTOBYBaHHS MOTPeOye PpO3IIUPEHHS Ta
BIIKPUTTS. HOBHMX CTaHIIKA 1 cepBiciB. lle cTBoproe mpuBaOIuMBI YMOBHU SK JUIS
ICHYIOUMX Y¥ MalOyTHIX BJIACHUKIB MIJMPHUEMCTB aBTOCEPBICY, Ta JJISI MiAMPUEMCTB,
IO JIMIIE 3HAXONATHbCS Ha CTajAill CTBOPEHHS Ta MPOEKTYBAaHHS, TaK 1 JUIs
3aIlikaBJIEHUX  1HBECTOPIB. Jlana  misIBHICT, — TIOB’S3aHa 3 [IEBHUMU
HEBU3HAUYCHOCTSIMHU Ta PU3UKaMHU, SIKI HEOOX1HO MIHIMI3yBaTH 1, OakaHO, Ha eTarl
3aJTy4eHHS 1HBECTOPIB UM PO3POOKH O13HEC-TUIaHY 1HBECTUIIIMHOI TISTTHHOCTI.
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Abstract. Introduction. The analysis of the level of fixed income and finding the optimal
investment under uncertainty requires a risk minimisation and management control model for the
risks arising from the investment activity. The level of investment has a direct impact on the change
in the level of income of both the enterprise in which the funds are invested, and the investor
interested in the profits.

The main text. Currently, the passenger car market is developing rapidly. At the same time,
car service companies that provide car maintenance services are overloaded and the niche of these
services is unfilled.

The optimum is the need to find trade-offs between the increased risk, the expected increased
return on investment and the level of investment. For the sake of higher returns, the potential
investor will accept uncertainty and risk. However, if a certain level of uncertainty tends to
increase, this will lead to a lower level of investment.

Investment activity under uncertainty and risk is characterized by many types of risk. The
most common ones are discussed in this article.

Conclusion. There are many car service stations in Ukraine today. For the entire number of
registered vehicles, this is only half of the number needed to meet all necessary demand. So, the car
service market needs expansion and opening of new stations and services, but this activity is
associated with certain uncertainties and risks that need to be minimized and, preferably, at the
stage of attracting investors or developing a business plan for investment activities.

Key words: investment, investor, auto service company, risks of investment.
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METHODICAL APPROACHES TO CASH FLOW MANAGEMENT IN THE

FRAMEWORK OF CORPORATE TYPE VALUE ASSESSMENT
METO/JIUYHI IIIAXO0JAU 10 YIIPABJIIHHS 'POIIOBUMMU IIOTOKAMMU B PAMKAX
OIIHKHU BAPTOCTI NIAIMPUEMCTBA KOPIIOPATUBHOI'O TUITY
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Anomauyia. Y cmammi po3ensHymo amanimuyHi IHOUKAMOPU YNPAGIIHHA 2POULOBUMU
nomokamu Kopnopamueroco nidnpueMcmea. HpOClHClﬂi30€ClHO OCHOGHI MemooOu GU3HAYEHHS HOpMU
OUCKOHMY 3 0OIPYHMYBAHHAM OOYIIbHOCMI IX 3ACMOCYBAHHSA NPU OYIHYI 8APMOCMI NIONPUEMCMEBA
KopnopamueHoco muny. chaHOGﬂeHO, wo 3acmocCy6anHA Memody 0MCKOHmy8aHH}Z cpoutosux
NOMOKI8 O0YiIbHe NPU OYIHYI 8aPMOCMi KOPNOPAMUBHUX NIONPUEMCMS, SIKI 3HAX0OAMbCS 8 NPOYeCi
CMPYKMYPHUX 3MIH MA NOMPEOVIOMb 3a/1yYeHHs IHBeCMUYIIHUX KOUWMIE.

Knrouosi cnosa: epoutosuii nomix, cmaska OUCKOHMY, 8apmicms Kanimany, iHeecmuyii, YiHHi
nanepu, 00Xxio, pusux.

Beryn. BupimanbHuMm (akTopoM, IO 3aJa€ BEKTOP €()EKTUBHOTO PO3BHUTKY
HITPUEMCTBA KOPIIOPATUBHOTO THUITY B CYYacHUX JAUMHAMIYHMX YMOBaxX 3MiHHU
TEHJICHIIIH Ol3Hec-cepe/oBUIlla € JIOBFOCTPOKOBI 1HBecTuiii. BomHowac ix
e(EeKTHUBHICTh MPSAMO 3aJICKUTh BiJI BAPTOCTI 3a]ly4eHOro Kamitaiay. B psiai BunajakinB
Ha OCHOBI CEpEIHhO3BAYKEHOI BAPTOCTI KamiTally BUOMPAETHCS HOPMa JIUCKOHTY, fIKa,
B CBOI0 4Yepry, BHUKOPHUCTOBYETHCS TMPU PO3PAXYHKY UYHUCTOrO JUCKOHTOBAHOTO
JI0XOY, OJIEP)KYBaHOTO B PE3yJbTaTi peamizaiii pi3HUX 1HBECTUIIMHUX MPOEKTIB.
[Ipu upoMy, SK MOKa3ye aHaii3 YyTIMBOCTI LUX IPOEKTIB, BEIUYHMHA YUCTOTO
JTUCKOHTOBAHOTO JOXOAYy HAWOUIBII YyTJIWBA JO 3MIHHM BapTOCTI 3aJTyd4eHOTO
MIITPUEMCTBAMU KaImiTaly.

VY cBOIO Yepry cepemHbO3BaKEHA BApTICTh KamiTady 3aJIeKWTh Bil BapTOCTI
KOXXHOT'O 3 BUKOPUCTOBYBAaHUX MIJIPUEMCTBOM JIKEpen (piHAHCYBAaHHS, a TAKOXK BiJ
CTPYKTYypH (iHAaHCYBaHHSI, YACTKH KOKHOTO JIXKEpeJia B 3arajibHii cyMi (piHAaHCOBHUX
pecypciB.

OcHoBHUI TekcT. ['pOIIOBI MOTOKM 3aiiMal0Th BaroMe Miclie y ¢GopmyBaHHI
000pOTHOTO  KamiTaldy, 110  3a0e3medyye  MIATPUMAHHS  JIKBIJHOCTI  Ta
MJIATOCIIPOMO>KHOCTI KOPIOPATUBHOTO MIAMPUEMCTBA HA JOCTaTHbOMY piBHI. OOJiK
PyXy MOTOKIB TPOIIOBUX KOIITIB JIO3BOJISIE BUBYUTH iX NUHAMIKY, BU3HAYUTH CYMY
MePEBUIIICHHST HAJXOKE€Hb HaJ[ BUTpaTaMu. Y LOMY KOHTEKCTI OIlIHKa BapTOCTI
0i3HeCy 4YacTO BHKOHYETHCS METOJOM JAWCKOHTYBaHHS TPOIIOBUX IOTOKIB, SKHIM
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nependayae BU3HAYEHHSI YMCTOTO IMOTOKY TPOMIOBMX KOIITIB. UMCTHI TpoIIOBHiA
MOTIK PO3PAaXOBYETHCS SK PI3HUI MK CyMOIO HAIXOJDKEHHS Ta BHKOPHUCTAHHS
IPOIIOBUX KOIWITIB Yy Tmpoueci (iHAHCOBOI IiSUTBHOCTI MIANPUEMCTBA 32 TMEBHHIA
nepiog yacy. Po3paxoByroud TpoOIIOBUIM TMOTIK, BapTO BpaxOBYBaTH, IO BIH
BiloOpakae pyxX TpOLIOBUX KOIITIB, SIKHA HE BPAXOBYETHCS MPHU PO3PAXYHKY
npuOyTKy, a TAaKOXK aMOPTHU3aliiH] BlApaxyBaHHs, IHBECTULIIMHI BUTPATH, MMOJAATKOBI
IaTexi, mrpadu, MeHi, MO3UKOB1 1 aBAHCOBAH1 KOIITH 1 T. /1. 3arajibHO BiJIOMO, 1110 B
OCHOBI PO3PaxyHKY T'POIIOBOIO IMOTOKY (MPUILUIUBY a0O0 BIATOKY KOIITIB) JIGKUTH
PI3HUIIA M1 TPOIIOBUMH KOIIITAMH Ha MTOYATOK 1 KiHEllb nepioay. ['oioBHE 3aBaaHHs
BHU3HAYEHHS TPOIIOBOIO MOTOKY MOJIATrae y BU3HAYEHHI IPUUMH Ta cpep BUHUKHEHHS
NPUIIMBY a00 BIATOKY TPOIIOBUX KOINTIB, 1 aHali3 BIUIMBY BHOOpY JKepena
(hiHaHCYBaHHSI OCHOBHOI 1 IHBECTULIIMHOT JISJIBHOCTI MIAMPUEMCTBA KOPIIOPATUBHOTO
TUIY Ha Horo eeKTUBHICTS [1].

BinMiTiMo, 110 ynpaBiiHHS MOTOKAMH T'POIIOBUX KOUITIB BKJIIOYA€E OOJIK pyXy
IPOIIOBUX KOILTIB, aHaji3 IPOMIOBUX MOTOKIB 1 CKiIagaHHA OwokeTiB. OCHOBHUM
3aBJIaHHSIM aHaJi3y € BHUABICHHS MPUYUH HecTadl ab0 Ha/UIMIIKY (HiHAHCOBUX
pecypciB, BUBHAYCHHS JoKepen X HaJIXO/DKEHb 1 HAPSIMKIB BUKOPUCTAHHS.

[ToTik TpOIIOBUX KOIITIB MOXE PO3paXOBYBATHCS BOMA METOJAMMU: TIPSIMIM 1
HenpsmuM. [lpu IOMY BPAXOBYIOTLCS MPUTOKH 1 BITOKM TPOIIOBUX KOINTIB 3a
TaKUMHU BUJAMU JISUTBHOCTI KOPIIOPATUBHOTO TMIANPUEMCTBA SK  OMeEpalliiiHa,
1HBEeCTHIIIIHA Ta ()IHAHCOBA.

[IpsiMuii MeTO pO3paxyHKy MOTOKY I'POIIOBUX KOILTIB 3aCHOBAaHUN Ha aHAJI3I
pPYXy TPOIIOBUX KOINTIB HAa paxXyHKax mianpueMctsa. Lleit MmeTon m03Bomsie: oKa3aTH
OCHOBHI JDKEpesla MPUTOKY Ta HaMpsMKH BIATOKY TI'POLIOBUX KOIUTIB, pPOOUTH
OTiepaTUBHI BUCHOBKH IIPO JOCTATHICTh KOINTIB ISl TUIATEXIB 3a MOTOYHUMH
3000B’SI3aHHSMHM  TIJIPUEMCTBA; BCTAHOBUTH B3a€MO3B'SA30K MDK peani3ali€ro
MPOYKIIi 1 TPOIIOBOIO BUPYYKOIO 3a 3BITHUM MeEpiof. 3BIT MPO PyX TPOIIOBUX
KOIITIB, SIKUI € ofHi€l0 3 ¢opM (PiHAHCOBOI 3BITHOCTI BITUM3HSHUX MIAIPUEMCTB,
CKJIQJIAETHCS 3 BUKOPUCTAHHSIM MPSAMOTro MeToAy [2]. BiamiTumo, 1110 y BUKOpUCTaHHI
IpPSIMOT0 METOJy 3allikaBJieHI Hacammepea (piHaHCOBO-KPEIWTHI OpraHizamii, s
AKUX BOKIUBUM (DaKTOPOM € 37aTHICTh MIAMPUEMCTBA T€HEPYBATH TPOIIOBI MOTOKH,
JOCTaTHI JJisi TorameHHs mo3uk. OJHAK 3 TO3WINI aHAIITUKH, JaHWK MAX1T
HEJAOCTaTHbO  I1H(MOPMATUBHMM, OCKUJIBKM BIH HE  JI0O3BOJISIE  MPOCTEXKUTH
TpaHchOpMaIlil0 YUCTOTO NMPUOYTKY Y YUCTHI rpolioBUid MOTIK [3].

HemnpsiMuii MeToa po3paxyHKy MOTOKY TIpOIIOBUX KOINTIB 3aCHOBaHUM Ha
aHaji3l craTedl OyXraJITepChbKOro OajgaHCy KOPMOPATUBHOTO MIAMPUEMCTBA Ta 3BITY
npo ¢diHaHCOBI pe3ynbTaTu. Llell MeToa 103BOJIIE BCTAHOBUTH B3a€MO3B'S30K, IO-
nepiie, MK pi3HUMH BHJAAMHU AISTIBHOCTI MIJANPUEMCTBA, a MO-APYre, MiX YUCTUM
MpUOYTKOM 1 3MiHAMH B aKTHMBAaX MiANPUEMCTBA 3a 3BITHUHN nepioA. JJisi nmpuBeneHHs
70 €IMHOTO MOMEHTY 4acy YHMCTUX IPOIIOBHUX IOTOKIB, 1[0 BUHHUKAIOTh HA PI3HUX
YacOBMX IHTEpBajiax  peaii3amii KOHKYPEHTHOI  CTparerii  MiAIpHEMCTBA,
BUKOPHUCTOBYETHCS MPOLIEAYypa AUCKOHTYBaHHS, JUIsl 3aCTOCYBaHHS SIKOT HEOOXITHO
BUOpaTH CTaBKYy AMCKOHTY. BoHa MoOke BU3HAauaTHCA PI3HMMH MeTojgamu. Bulip
METOJY BHU3HAYAETHCS 3 BpaxyBaHHSM Tajly3€BOi MPUHAJICKHOCTI, CICIU(IKHA
JISUTBHOCT] MIJMPUEMCTBA, BIUIMBY 30BHIIIHIX 1 BHYTPIMIHIX (DaKTOPIB Ha MPOIIEC
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WOr0 MISIJIBHOCTI.
Bigznaunmmo, 110 Bi KOPEKTHOCTI BWU3HAYCHHS HOPMHU JIUCKOHTY 3aJICKHUTh
KiHIIEBa BEIMYMHA MOTOYHOI BapTOCTI I'POIIOBOTO MOTOKY. Y OUIBIIOCTI BUIIAJKIB:
CyMapHa BeJIMYMHA MMOTOYHOI BapTOCTI TPOLIOBUX MOTOKIB € LIHOK YroAu KyMiBJIi-
npofaxy Oi3Hecy B LIJIOMY a00 OKPEMOTO aKTHBY HIANPUEMCTBA KOPIOPATUBHOTO
Tuny. TakuM 4YHMHOM, CTaBKy AMCKOHTY MOXKHA PO3IJISIIATH SIK IIOPIYHY CTaBKY
npuOyTKOBOCTI, SIKy MOKHa Oyji0 O OTpUMaTH y TEHepilliHii yac BiJ 1HBECTHIIH 3
aHAJOTIYHUM piBHEM pHU3UKY. OCKIJIBbKM 1HBECTHIII XapaKTEPU3YIOThCS HE JIMIIE
MpUOYTKOBICTIO, aje 1 BIAMOBIAAIOThH LI MPUOYTKOBOCTI PIBHEM PHU3HKY, TO HOPMY
JVCKOHTY MOKHA TPAKTyBaTH SK MOKA3HUK, IO XapaKTepU3ye K PiBeHb JOX1THOCTI,
TaK 1 pIBEHb PU3HKY.
CBiTOBa MpaKTUKa HAKOMUYWJIA TIEBHUHN JOCBIJ OL[IHKK BApTOCTi MIAIPUEMCTBA
KOPIIOPATUBHOI'O THUIY Ta OKPEMHUX BHJIB (PIHAHCOBUX AaKTHUBIB, SKUM 3yMOBJIECHHUN
pPO3pOOKOIO PI3HOMAHITHUX METOIB Ta MOJeNied BU3HAYEHHS HOPMH JUCKOHTY.
[IpoBeneHnii Hamu aHai3 HAYKOBOi JITEpaTypW IOAO BUKOPUCTAHHS METOJIB
PO3paxyHKY CTaBKU JUCKOHTY MOKa3ye, 110 HAUMOMIMPEHIIINMH 3 HUX € Taki [2-5]:
1. meTox kymyssiTuBHOI 100y noBH (Capital Cumulative — CCM);
2. MeToj OIIHKK J0XigHOCTI KamitaibHuX akTuBiB (Capital Assets Pricing
Model — CAPM);

3. metop apOiTpakHoTo MiHOYTBOpeHHs (Arbitrage Pricing Theory — APT);

4. Meron cepeaHbo3BakeHO1 BapTocTi kKamitamy (Weighted Average Cost of
Capital - WACC).

MeTon KyMyJATHBHOI MOOYAOBH — L€ CIOCIO BHU3HAYEHHS HOPMHU JTUCKOHTY,
npu sikomy 10 0a30BOi BETMYMHH, IO MpPEICTaBisie OE3pU3HKOBY CTaBKY J0XOY,
J0JAI0THCS IPEMii 3a pi3HI BUIM PU3UKY 1HBECTYBAaHHS B KOHKPETHE ITiIIPUEMCTBO.

Ha pucynky 1 HaBeZeHO MOCIHIIOBHICTh PO3PAaXyHKY HOPMHU JTUCKOHTY METOIOM
KyMYJIAITUBHO1 IOOYIOBH.

1. Buznauenns 6a3o0Boi (6e3pu3nkoBoi) craBku qox1a1HOCTI (Eo)

A 4

2. BusHadeHHs (akTOpiB pU3HKY, K1 BILTUBAIOTh HA HIMOBIPHICTh
OTPUMaHHS JOXOIY BiJl KOHKPETHOTO Oi3HECY

\ 4

3. BuzHaueHHs BeTUYMHU MMONPABKU Ha PU3UK (TIpeMii 3a pU3HK) 11O
KOXKHOMY i-My (hakTopy pu3uky (Rj)

\ 4

4. PozpaxyHok HOpMH TUCKOHTY (E):
E=Ey+Xi=1 R,

i — HOoMep daktopa pu3uky (i =1, 2, ..... I);

[ — 4KCII0 BUSBIEHUX (DAKTOPIB PUBHUKY

Pucynok 1. AiropuT™M po3paxyHKy HOPMH IMCKOHTY METOJIOM KyMYJISITUBHOI
nody10Bu
IDicepeno: cghopmosano aemopamu.
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bazoBa (6e3pu3ukoBa) cTaBKa JOXIJHOCTI IMOJISTa€E Y BUMIPIOBAHHI JTOX1THOCTI
1HBECTHUIIM 3 HAWMEHIIIMM PIBHEM PU3HMKY Ta TAPAaHTOBAHUM JOXOJIOM. TeopeTndHO
0e3pu3UKOBa CTaBKa — II€ JIOXIAHICTh KOPOTKOCTPOKOBHX OOPTOBUX JEpiKaBHUX
I[IHHKUX manepiB (KazHadeichKi 00iraiii), aje Ha MpaKTUIll HEOOX1THO BPaXxOBYBaTH
TOPU30HT 1HBECTYBAaHHS, TOMY Yy SIKOCTI O€3pH3WKOBOI CTAaBKM AHANITUKHU 3a3BUYAM
NpUIMAaIOTh CTaBKY MO JOBMOCTPOKOBUM JEpKaBHUM 3000B'si3aHHsAM [6]. 3a3Buyaii
BEIIMYMHA TpeMil 3a KOXEH BHUJ PU3UKY BU3HAYAETHCS CKCIEPTHUM IIISTXOM B
MPOIICHTHOMY BHpPaXXEHHI IO BiHOIICHHIO 10 BEIWYMHU 0a30BOi (0e3pH3HUKOBOT)
CTaBKH 1 3HAXOIUThCs B 1HTEpBai 0-5%.

Haii6inpm mommpeHo MOJEIUI0, IO BPaXOBYE B3AEMO3B'SI30K PHU3UKY 1
MPUOYTKOBOCTI aKI[IOHEPHOTO KamiTajny MiJIPUEMCTBA € MOJICNIb OLIHKU JTOX1THOCTI
KamitanpbHuX akTHBiB. Meton CAPM mnpezcraBiisie eKOHOMIKO-MaTeMaTUIHy MOJIENb
PO3paxyHKy HOPMHU JUCKOHTY, 3aCHOBaHY Ha BUKOPHCTaHHI MMOKa3HUKIB ()OHIOBOTO
PUHKY, B TOMYy 4uCJIl O€3pHU3MKOBOI CTaBKH J0XOAy, KoediuieHta Oerta (f) 1

CepeIHbOPUHKOBOT MPUOYTKOBOCTI LIIHHUX MarepiB.

Mopenb OIHKK MOXIAHOCTI KamiTaJbHUX aKTHUBIB € TEOPETHYHOIO MOJEILIIO,
saka Oyma po3poOiieHa amepuKaHCbKkUM ekoHomictoM B. Illapmom mms mosicHeHHs
JUHAMIKH KypcCiB I[IHHHX IIalepiB 1 PHHKOBHX MeXaHi3MiB. [l mocmimkeHHs
MpoIleCcy I[IHOYTBOPEHHSI Ha PWHKY I1HBECTUINM HEOOXIMHOW € imeHTh]IKaIis
MOHSTTS «PUHKOBUHN mopTdensb iHBecTulli». Llei moprdenb BKItoUae BCl HasBHI Ha
PUHKY KamiTajdbHI aKTUBH, € MAKCUMaJIbHO JUBEPCU(PIKOBAHUM 1 XapaKTePU3yEThCS
PUHKOBOIO HOPMOIO TPHOYTKOBOCTI Ta CEpeIHIM IO PHHKY piBHeM pusuky. llaHa
MOJIeJIh OTPUMaHa MpH psiAl npumnymeHs. OCHOBHUMMU 13 WX MPUMYIIEHb € HassBHICTh
e(eKTHBHOTO PUHKY KalliTaly i JOCKOHAJIO1 KOHKYpEHIIii iHBecTOopiB [5].

Po3paxyHOK HOpMH TUCKOHTY 32 MOJIEIUTIO OI[iHKU JOX1AHOCTI KamiTaTbHUX
aKTHUBIB 3/[1HCHIOETHCS MOETATHO (PUCYHOK 2).

1. BusnauenHs 6a30Boi (6e3pu3nkoBoi) ctaBku qoxigHOCTI (Eo)

A 4

2. BuszHaueHHsI cepeTHOPHUHKOBO1T CTAaBKH JTOX1THOCTI
uinHuX namepis (E,,)

A 4

3. Bu3HayeHHs BEJIMYMHU CUCTEMATUYHOTO PU3UKY
(koedimienTa 6era — 7)

A 4

4. Po3paxyHOK HOpMH TUCKOHTY (Bigmaui Ha kamitan) (E):

E=Ey+(E,— E) X B

PucyHok 2. AiropuTmM po3paxyHKy HOPMHU AUCKOHTY METOI0M OLIiIHKH

JOXITHOCTI KaNmiTAJLHUX aKTUBIB
IDicepeno: cghopmosaro asmopamu.
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CucreMaTUYHUM PU3UK — 1€ PU3UK 1HBECTYBaHHS B IIHHUN mamip (aKxIio),
NOB'I3aHUN 3 KOJHMBAaHHAMHU Kypcy IIIHHMX mamepiB (akmiif). Bigmitumo, 1o
CUCTEeMAaTUYHUI pU3MK HE MOXe OyTH YCYHYTHH 3a JOMOMOIOI0 JuBepcHQiKaii
noptdens HiHHUX nanepiB. ToMy palioHalbHI 1HBECTOPU MOTOKYIOThCS MIPUIHATH
Horo yuimie B TOMY BHUIAJKY, SIKIIO BiH Oy/Je KOMIIEHCYBaTHCS OUIBII BHCOKOIO
OuiKyBaHOIO MpuOyTKOBicTIO. [IpoTe HecucremMaTHUHUN pPU3MK MOXe OyTu
MIHIMI30BaHUN a00 HEUTpai30BaHHWM NUITXOM auBepcudikaiii mopTdens MiHHUX
Tarnepis.

BusHaueHHS BEIMYMHU CUCTEMATUYHOTO pU3UKY (KoedirieHTa 0eTa) 3aCHOBaHO
Ha OLIHII 1 aHali31 BEJIMYMH KOJWBAaHb PUHKOBOTO KYpCy AakIliid OIIHIOBAaHOTO
KOPIIOPaTUBHOTO MIAMPUEMCTBA 1010 KOJMBaHb I[1H Ha (DOHIOBOMY PUHKY B I[1JIOMY.
B skocTi 3HaueHHs [ Ui OLIHIOBAHOTO KOPIOPATHBHOIO MiANPHEMCTBA MOXKYTh

BHUKOPHUCTOBYBATHUCA CCpC,HHI)OFaJIYBCBi 3HAYCHH:. I[J'I}I BU3HA4YCHHA
CCPCAHLOraIy3€BOI0  3HAYCHHSA ﬁ BHKOPHUCTOBYIOTHCA I[aHi Ar¢HTrCTB, IO

CHELIaTI3yIOThCS Ha JOCTIIKEHHIX (POHIOBOTO PUHKY.

[Ipu po3paxyHKy HOPMHU AMCKOHTY IO MOJIENI OLIHKU JOXIAHOCTI KamiTalbHUX
aKTUBIB YaCTO JJOJJATKOBO BPaXxOBYIOTh, O-TIEPIIIE, IPEMiIO: 38 PU3HUK IHBECTYBAaHHS B
MaJli MiAMpPUEMCTBA, O-JPYyre, IPEMI0 3a PU3HK, 110 XapaKTepHUH IJIsl IHBECTYBaHHS
B aKTHBH JJAHOTO MIiIPUEMCTBA.

Mogens apOiTpaXHOTO IIHOYTBOPEHHSI € 0araroakTOpHOK MOJEIUII0, sKa
npeacTaBisie GyHKUIOHATIbHY 3aJIEKHICTh HOPMHU JTUCKOHTY Bia HaObOpy (GaKTOpHUX
MOKa3HUKIB. MaTeMaTUYHO JaHa 3aJiekKHICTh OMUCYEThCS PIBHAHHAM perpecii. [lpu
pO3paxyHKy HOPMH JUCKOHTY 3a MOJACIUII0 apOITpaKHOTO I[IHOYTBOPEHHS
BUKOPHUCTOBYETHCSA HACTYIMHUHN alrOpUTM (PUCYHOK 3).

B saxocTi OCHOBHUX (aKTOPHMX TOKa3HHUKIB BHCTYIA€ BUPYYKa, YUCTHI
npuOyTOK, OamaHCcoOBa BapTICTh AKTUBIB MiJANPUEMCTBA, BAPTICTh UHUCTUX AKTHUBIB,
KUIBKICTh (DT 1 JOUIpHIX MIAMPUEMCTB, KITBKICTh MPAIIOIOYNX, MPOTYKTUBHICTD
Tparii Ta iH.

[Ipu BuOGOpPi noMiHyrO4YMX (aKTOPiB, MO BIUIUBAIOTh HA 3HAYCHHS HOPMHU
JUCKOHTY, UIMPOKO BHUKOPUCTOBYETHCSI METOJA €KCIEepTHOI OuiHkH. CTymiHb
Y3TO/IPKEHOCTI JYMOK €KCIEPTIB BU3HAYAETHCSA HAa OCHOBI PO3PaxyHKY KoedillleHTa
KOHKOpZAI[ii Ta WOro OLIHKY 32 BIAMOBIAHUMH KPUTEPISIMU (HANPUKIIAL, KPUTEPIEM
@imepa). [lokasHUKOM  pPENPE3eHTATUBHOCTI  €KCHEPTHOI TPYMH  CIIY>KHUTb
cepelHbOapU(METUYHE 3HAUYEHHS KOMIIETEHTHOCTI €KCHEepTHOI rpynu. i OLiHKH
KOMIIETEHTHOCTI ~ KOKHOTO  €KCHepTa TIpyNH BUKOPUCTOBYIOTh KOE(DILIEHTH
apryMEHTOBAHOCTI Ta 0013HaHOCTI 3 MPOOJIEMHU.

Bapro BigMiTuTH, 0 (OpMy 3B'A3Ky MIK HOPMOIO JUCKOHTY 1 (pakTropamu
BU3HAYAIOTh EMIIIPUYHO INUISIXOM MOOYAOBH JEKUIBKOX PIBHSHb perpecii, Iiio
XapaKTEepU3ylOTh PI3HI MaTeMaTU4yHl 3aJeKHOCTI MK HOPMOIO JHCKOHTY 1
JOMIHYIOUMMH (akTopamu. [[1s1 KOXXHOrO pIBHSHHSA perpecii po3paxoBYHOThCS
KOEQIIEHTH KOpessAlli MIDK CTaBKOK JHUCKOHTYBaHHS 1 (akTopamu, SKI €
BU3HAYAJIbHUMU. BuXonsuum 3 MakCUMaJbHUX 3HAu€Hb KOE(QILIEHTIB KOpessLii
BUOMPAETbCS  OCTATOYHUM BUIVISIL  PIBHSAHHS  perpecii. 3HA4YeHHs BaroBHX
KoedirieHTiB 11 (aKTOpiB, M0 BXOJATH B PIBHSHHS perpecii, po3paxoByIOThCS 3a
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METOUKOI0 KOPEJAIIHHO-PErpeCciitHOTO aHaji3y METOJIOM HAaMMEHIITUX KBaIpaTiB.

1. Bubip mianpuemcrTB, 6i3HEC IKHX € aHAJIOTIYHUM OL[IHIOBAHOTO
KOPHOPATUBHOTO IiAIPHEMCTBA

v

2. Bu3HadeHHs 3Ha4eHb (YHKIIOHATBHOI XapaKTepUCTUKU — CTaBKH Bijadi
Ha BJIACHUU KarmiTax (CTaBKU JAUCKOHTYBAHHS) JJII KOXKHOTO TiITPHUEMCTBA,
SIKUH € aHAJIOTOM OIIHFOBAHOTO KOPIIOPATUBHOTO ITiIITPHEMCTBA

v

3. Bubip ¢akTopHUX MOKA3HUKIB, SIKi BILTUBAIOTH HA 3HAYECHHS CTABKH
BiJIJ1a41 KOKHOTO MiAMPUEMCTBA KOPIIOPATUBHOTO THUITY, 110 € AaHAJIOTOM
OILIIHIOBAHOTO MiAIIPHEMCTBA

v

4. BuzHaueHHs 3HaYeHb ()aKTOPHUX MMOKA3HUKIB, 10 BIUTMBAIOThH HA
3HAYEHHsI CTaBKU Bi11aul KOXKHOTO MiAMPUEMCTBA KOPIIOPATUBHOTO THUITY,
110 € aHAJIOTOM OIIIHIOBAHOTO MiAMDUEMCTBA

'

5. Bubip mominyrouux GpakTopis, SKi BIUIMBAIOTh Ha 3HAYCHHS
(byHKI10HAIBHOT XapaKTEePUCTUKH — HOPMHU JTUCKOHTY

v

6. BuzHaueHHs 3Ha4eHb TIOMIHYIOUNX (PaKTOPHUX IMOKA3HUKIB, IO
BIUIMBAKOTh Ha 3HAYCHHS HOPMU JUCKOHTY OI_[iHIOIO‘IOFO Hi,Z[HpI/I€MCTBa

v

7. Bubip Buay piBHSHHS perpecii, o BU3HAYA€ B3aEMO3B'SI30K M’k HOPMOIO
JUCKOHTY 1 IOMIHYIOUMMHU (haKTOpaMH

'

8. Po3paxyHOK nmapameTpiB piBHAHHS perpecii (BaroBux KoeQilieHTiB, 1110
XapaKTEPHU3YIOTh CTYIIHb BAKIUBOCTI KOXKHOTO ()aKTOPY B PIBHSIHHI
perpecii)

'

9. Po3paxyHOK y BIAMOBITHOCTI 3 OTPUMAHUM PiBHSIHHSIM perpecii HOpMH
JMCKOHTY JJISl OL[IHIOBAHOT'O KOPIIOPATHUBHOTO MiIIPUEMCTBA

PucyHnok 3. AiiropuT™M po3paxyHKy HOPMHU AUCKOHTY METO/I0M apOIiTPaKHOT0
HiHOYTBOPEHHS
IDicepeno: cghopmosano asmopamu.

Meton BH3HAUeHHS HOPMH JHCKOHTY, 3aCHOBaHMA Ha  PO3paxyHKY
CepeIHbO3BAXKEHOT BapTOCTI KamiTainy mnepeadadae aHali3 CTPYKTYpH KalliTaly,
BU3HAUCHHS 4YaCTKM 1 BapTOCTI KOXXHOTO JpKepena (iHaHCyBaHHS (BUTpaT Ha
kamitan). [lpy BUKOpHUCTaHHI IILOTO METOJy HOpMa JIUCKOHTY BH3HAYAETHCSA SK
CepeIHbO3BAXKEHE 3HAYEHHS BAapTOCTI KaliTaldy, CPOPMOBAHOTIO MiANPUEMCTBOM
KOPIOPATUBHOTO THUMY 3 pPi3HUX pkepen. CepelHbO3BakeHA BapTICTh KaliTaly €
CyMOIO BapTOCTEH BCIX CKIAMOBUX KamiTalxy MiANpUueMcTBa (TpuBLIciioBaHl 1
3BUYAIHI aKilii, TOBTOCTPOKOBI 1 KOPOTKOCTPOKOBI 3000B's13aHHS ), 3BAKEHUX HA TXHIO
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4acTKy B CTPYKTypl Kamitaly 3a 0ajJaHCOBOK a00 pHUHKOBOI BapTICTIO
Cepennb03BakeHA BAPTICTh KamiTany (CepeaHbO3BaKEHI BUTPATH HA KaIliTal) TAaKOX
BiJ0OpaXkae piBEHb PU3UKY, BIAMOBIAHOTO Oi3HECY MiANpueMcTBa [7].

Ha pucynky 4 npencTaBieHO MOCHIIOBHICTh PO3PAaxXyHKY HOPMH TUCKOHTY
METOJ/IOM CEepPEIHhO3BAXKEHOT BAPTOCTI KaImiTaly.

1. BuzHaueHHs CTPYKTYpH KamiTally KOPIOPAaTHBHOTO IMiAIPUEMCTBA

'

2. Bu3HaveHHs BapTOCTI BIACHOTO KaIliTally MiIPUEMCTBA (BUTPAT Ha BIACHUN
Kamitan) — d_,

v

3. BuzHaueHHS BapTOCTi MO3UKOBOTO KaIliTaly MiJIPUEMCTBA (BUTpAT Ha
TIO3MKOBHH Kamitan) — d_,

v

4. Po3paxyHok HopMmH 1UCKOHTY (E):
E=3_,d x k,

i — HoMep jKepena ¢popMyBaHHs KamiTany mianpuemcTsa (i = 1, 2, ... I);

[ — gncyo mxepen GopMyBaHHS KamiTaly MiPHEMCTBA;

d, — BapTiCTh KamiTairy, chopMOBaHOIO Ha OCHOBI I-r0 JuKepena (GiHaHCYBaHHS;
k, — uacTka i-ro Jpkepena (iHAHCYBaHHS B 3aralbHill cymi (iHaHCOBHUX

pecypciB (KamiTaiy) miInpueMCTBa.

PucyHok 4. Aaroputm po3paxyHKy HOPMH IMCKOHTY METOAOM
cepeAHbO3BAKEHO0I BAPTOCTI KamiTaxy
IDicepeno: cghopmosano asmopamu.

Crig BiI3HAYUTH, IO B SIKOCTI BUTpPAT Ha OTPUMAHHS MiIMPHUEMCTBOM OJMHHUII
BJIACHMX KOILUTIB BHUCTYyNA€ CTaBKa JMCKOHTYBAHHSA, pO3paxoBaHa 3a MOJEISAMHU
OLIIHKM MPUOYTKOBOCTI KaliTaJlbHUX AaKTUBIB a00 KyMyJsATHBHOI mooOyzoBu. Lls
CTaBKa XapaKTEepHU3y€ BapTICTh BJIACHOTO KamiTally MiANPHUEMCTBA KOPHOPATHUBHOTO
TUry. BapTicTh MO3WKOBUX KOIITIB (BUTPATH Ha MO3MKOBUHN KaIliTalj) MPEJCTaBIIsE
coOOI0 CEepellHI0 CTaBKY BIJICOTKAa 3a BCIMa JOBFOCTPOKOBHMH KpEIUTAMH,
3aJTy9CHUMH T IIPUEMCTBOM.

BucHoBkwm.

Pesromyroun BHKIaIeHEe, MOKHA KOHCTAaTyBaTH, IO MK METOJIOM PO3paxyHKY
HOPMHU JHMCKOHTY 1 BHJIOM TPOIIOBOTO MOTOKY iCHY€ B3aeMO3B'si30K. llpu 1mpomy
HOpMa JUCKOHTY ITOBUHHA PO3PAaXOBYBATHCS Ha TIM K€ OCHOBI, IO 1 TPOIIOBUMN
MOTIK, JIO SKOTO BOHAa 3aCTOCOBYETHCS. SIKIIO MpU OLIHII BapTOCTI OOpaHUi
IpOIIOBUM TOTIK JUIsi 1HBECTOBAHOTO KamiTally, TO HOpPMa JUCKOHTY IIOBHHHA
PO3paxoBYyBaTUCS 33 MOJEIUIIO CEPEAHBbO3BAKEHOT BapTOCTI KamiTaiy. SKumio mpu
OIIHITI BapTOCTI OOpaHWl TPOMIOBUMU TMOTIK JJI1 BJIACHOTO KalliTally, TO HOpMa
JTUCKOHTY PO3pPaxOBYEThCS a00 KyMYJISITUBHUM METOJOM, a00 32 MOJEIUTIO OIlIHKH
JOXITHOCT1 KalliTaJbHUX aKTUBIB. BigMiTUMO, 110 BHU3HAUYE€HA HOPMa JUCKOHTY €
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OJIHUM 13 3a3HAYEHUX Ta OOTPYHTOBAHMX METOIIB MOXke OyTH TNEepeTBOpEeHa B
CEepEeNHbO3BAXKEHY BapTICTh BCHOTO 1HBeCTOBaHOro Kamitamy. OpHak mpH
BUKOPHUCTAHHI OYJb-SIKOTO 3 MEPEepaxoBaHUX METOJIB MOKYTb BUHUKATHU TPYAHOIII
IpU BU3HAYEHHI HOPMH JIMCKOHTY, SIKI MOXYTb 3YMOBIIIOBATHCS SIK 00'€KTMBHUMHU
TaK 1 Cy0'€eKTUBHIMH YNHHUKAMHU.

BcranoBieHo, 1o 3acTOCyBaHHS METOAY AUCKOHTYBAaHHS T'POIIOBUX IMOTOKIB
JOLULUIBHE TPHU OLIHII BapTOCTI KOPHOPATHUBHUX MIAMPUEMCTB, SKI 3HAXOASTHCS B
IpoIecl CTPYKTYPHUX 3MiH, IO TOTPEeOYIOTh 1HBECTHIIIA, SKI NPUHOCUTHUMYTh
cTabipHui A0xia. besnmepedHo, 1m0 Mpu 1bOMY MOTPIOHO BOJIOJITH JOCTOBIPHOIO
iHpopMarriero, TO-mepiie, TMNpPO JOXOAW  OLIHIOBAHOTO OI3HECY MPOTATrOM
PETPOCTIEKTUBHOTO TIEpPiOAy, SKHW 3a3BHYail CTAHOBHTH 3-5 POKIB, 1 TPOTITOM
NPOTHO3HOTO Tepioay, TMO-Apyre, MpPO YMOBH PO3BUTKY MiANPHUEMCTBA B
MOCTITPOTHO3HHM MEPioS.
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Abstract. The article considers analytical indicators of cash flow management of a corporate
enterprise. The main methods of determining the discount rate with justification of their feasibility
in assessing the value of corporate-type enterprises are analyzed. It is established that the
application of the method of discounting cash flows is appropriate when estimating the value of
corporate enterprises that are in the process of structural change and need to attract investment

funds.

Key words: cash flow, discount rate, cost of capital, investments, securities, income, risk.
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Anomauia. Ce30HHICMb BUPOOHUYMBA Y CLIbCLKO2OCNOOAPCHLKUX NIONPUEMCINGAX 2aANY3L
POCIURHUYmMea Ccymmeeo 6njiueac Ha npoyec ix KCIOPOGOZO 3abesneyenns. 3 memoio OL{iHIOGClHH}Z
KOAMUBAHHA (OHOY onaamu npayi 6 mexcax o00paHoco nepiody 4acy HNpPONOHYEMbCs
BUKOPUCOBY8AMU  MeMOOUYHULl NiOXi0 00 OYIHKU CEe30HHOCMI BUPOOHUYMBA NPOOVKYIL
POCTUHHUYMBA 3 BUKOPUCMAHHAM Koegiyienmy ce30HHOCmi onnamu npayi. Baoscaueoro
0COONMUBICMIO CIIbCbKO2OCNOOAPCHLKUX NIONPUEMCIE € MAKOC iX cneyianizayis 3a 8UPOOHUYOIO
CHPAMOBAHICMIO MA 2a1Y3e8010 cmpyKkmypoio. Omoice 00Cai0HceHo 3MIHY Koepiyicnmy ce30HHoCmi
oniamu npayi 3a1exicHo 8i0 cneyianizayii cilbCbKO20Cn00apCcbKo2o 8UPOOHUYMEA.

Knrwowuosi cnoea: xaopose 3abe3neuenus, CilbCbKO20CNOOAPCbKI NIONPUEMCINEA, CE30HHICMb
8UPOOHUYMEA, cheyianizayis, pOCIUHHUYMEBO.

Beryn. OcoOiMBICTIO CUTBCBKOTO TOCIOJAPCTBA € CIEIiaiizalis Ta Ce30HHHUI
XapakTep YMOB BUPOOHHUIITBA. Y IIbOMY 3B’s3KY IpobsieMa €(heKTUBHOTO KaJIPOBOTO
3a0€3MEeUCHHS CUILCHKOTOCIIOAAPChKUX MIAMPUEMCTB CTa€ AeAall aKTyalbHIIIOL.
3po3yMmijio, MO CE30HHICTh, SIK OO0 €KTHMBHUM (PaKkTOp, AY’KE€ CYTTEBO BIUIMBAE Ha
MpoIeC KaJpoBOTro 3a0€3MEUeHHs, /K€ IO 3aKIHYEHHI0 OCHOBHUX POOIT JIOIU
BHUMYIIICHI 3BUIBHSATHUCS Ta MEPEXOJUTH Ha IHIIY poOOTy abo Ha OipKy 3alHATOCTI.
[{ixaBUM € AOCTIPKEHHST B3a€EMO3B’SI3Ky CIieriami3alii i ce30HHOCTI BUPOOHHUIITBA B
MpoIiieci KaapoBoro 3a0e3MedeHHs] CLTbChKOTOCTOAAPChKOTO MiAMPUEMCTBA CaMe B
rajry3i pOCJIMHHHIITBA.

OCHOBHMII TEKCT.

Ilin «xagpoBuM 3a0e3MEUYCHHSMY» CLIBCHKOTOCIOAAPCHKOT0 IIIMPHEMCTBA
OyZIeMo po3yMITH 3/IaTHICTh MIAMPUEMCTBA JO peaizallii moTped B KOMIETEHTHUX
KaJpax IUIIXOM MPOBEJACHHS HU3KH 3aXO0/1IB 3 METOIO JOCSITHEHHS B MEBHUX YMOBaX
(YHKIIIOHYBaHHS HAMIYEHHUX PE3yJIbTATIB.

JlocmiauMo ~ CE30HHICTh  OIUIATH  TOpall Ha  CLIbCHKOTOCTIOAAPCHKUX
nignpueMcTBax. [is 1bOro MNpPOMOHYEThCS BHU3HAYATH KOEPIIEHT CE30HHOCTI
OIUIaTH Tpalll 3a HACTYyMHOKW MeTojaukor. Ha mepmiomy eram BH3HAYa€ThCS
KOe(ilI€HT BUILJIAT 3ap0OITHOT IJIaTH 3a MEePi10JjJaMU 3a HACTYITHOI (POPMYJIOIO:

_ 31
PToam

(1

K; — xoediuieHT BUmiaT 3apo0iTHOI IJIaTH B 1-My MEP1oii;

3I1; — 3apobiTHa 1u1aTa B i-nepioal (Micsilb, KBapTa)
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311 — cepenns 3apo0biTHA TUTAaTA 32 PIK.

B pa3i sKkmo ce30HHICTh BUIIAT 3apoOITHOI TJIaTH aOCOJIOTHA, 3HAYCHHS
naHoro koedimienTy Oyne mopiBHioBaTH 1. UnM Oisbilie BOHO Bifpi3HSAETHCA Bif 1,
TUM OUIBLINI PIBEHb CE30HHOCTI MA€ MICIIE B BUILIATI 3apOOITHOT IIJIaTH.

Ha npyromy erami Bu3Ha4aeThesl Oe3mocepeHO KOEQIIIEHT CE30HHOCTI
OTUIaTH TIparli 3a HopMyJIoro:

I{ccurr = E:}:_UI(K'L - I{l—ljJ (2)

ExoHoMiuHMIT 3MiCT KoedilieHTa CE30HHOCTI OIUIATH Mpalll MOJsArae B TOMY, 110
npu aOCOIOTHIN PIBHOMIPHOCTI BHUIUIAT HOTO 3HaueHHs Oyne aopiBHioBaTu 0. Yum
OlbIIIe 3HAYCHHS JaHOTO KoedirienTa BiApi3HIEThCA Bif 0 TUM OlNIbIlIa CE30HHICTH

mae micie. [Ipu npomy MoxuBo AB1 cutyanii: 3HaueHHs K_,,>0 ta K, <0. [lepmmii

con con

BapiaHT O3HAYaE, MO0 CE30HHICTh MpaIll Ha MiAMPUEMCTBI BIPOJIOBK POKY TOCTYIIOBO
301IBIIYETHCS, @ B APYTOMY BapiaHTI — OCTYHOBO 3MEHIITY€ThCSI.

[IpakTiuny ampoOarlito 3anmpoONOHOBAHUX MIAXOMIB Oyl0 3A1MCHEHO Ha
CLIbCHKOTOCTIOAAPCHKUX MIJMPUEMCTBAX XapKIBCbKOI 00JIacTl, AKi CIeIiani3yBalnucs
BUKIIFOYHO Ha BUPOOHUIITBI MPOIYKIIi POCIMHHHUITBA Ta 3BiTyBanmu 3a @.-1I1B.
Takux mianpueMcTB B XapkiBchKiit obsacti y 2019 pori BusiBuioch 79.

Crni BIAMITUTH, 110 CEPEIHE 3HAYEHHS Koe(illleHTa CE30HHOCTI OIJIaTH Ipalli
nopiBHioBano 0,059. Ilpu npomy y 66 mianpueMCTB BOHO BUsiBUJIOCS OuibiinM 0, a 'y
13 — meHmmM. TakuM YUHOM MH Ma€eMO CUTYaIlil0, KOJU BIIPOJOBXK POKY CE30HHICTh
BUIUIAT TOCWIIOEThCS. TOOTO TpalliBHUKU B MEPINIA MOJIOBUHI POKY OTPUMYIOTh
Ounblly cyMy 3apoOITHOI IJIaTH, HDK B KIHII poKy. Po3moain mianpueMcTB 3a
BEJIMYUHOIO Koe(illieHTa Ce30HHOCTI OTUIaTH Mpalll HaBEJICHO Ha PUCYHKY 1.

KoediuieHT ce3oHocTi onnaTtu npaui = 78*0,0575*normal(x; 0,059; 0,082)
30

28 |
26 |
24 L
22t
20t
18 |
16 |
14 |
12 |
10 |
8}t

| KoediuieHT cesoHocTi onnaTtu npaui: SW-W =0,8876; p = 0,000005|

No of obs

6
4t
2t
0 7
-0,2881 -0,2307 -0,1732 -0,1157 -0,0582 -0,0007 0,0568 0,1143 0,1717 0,2292 0,2867 0,3442 10,4017

KoediuieHT ce3oHOCTi onnaTtu npaui

Puc. 1. TI'icrorpama po3nojaijy CijibCbKOrocrnogapcbKux miIMPueEMCTB 3
BHPOOHHUIITBA MPOAYKIII POCJUHHUIITBA 32 BEJIMYUHOI0 Koe(illieHTa Ce30HHOCTI
omiaTu npaui B XapkiBcbkii o0jacti y 2019 poui.

Iorcepeno: enacrni po3paxyHku
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3 METOI0 OITIHKH PIBHS 3aJIEKHOCTI KOe(PIIIEHTY CE30HHOCTI OIJIaTH Mpalli 0yJio
BUPIIIEHO TOPIBHATH #oro 3 koedimienToMm creriamizamii. s omiHKH piBHS
crieriaizamii OyJ0 BUKOPUCTAHO JIaHi 3a o0csramMu peaiisarii HaCTyIMHUX KYJbTYD:
MIICHULIS, KyKypy/A3a Ha 3epHO, STUMiHb, TpEUKa, ropoX, 000U coi, HaCIHHS pinaky i
KOJIb3U, HACIHHS COHSAILIHUKY, OypsK LIYKpOBHH. Y CTPYKTypl TOBapHOi MpPOAYKIIii
rajgy3si poCIMHHUITBA Ui KyJIbTypu y 2019 poui manu nuromy Bary 96,5%, T006TO
OXOTUTIOBAJI MaiKe MOBHICTh BECh CErMEHT MPOAYKIIT POCTUHHUIITBA.

BignocHo koeditieHTiB cnerianizamii. BoHu, sk BijoM0, MarTh HACTYITHI
3HAYCHHS:

MeHiie 0,35 — cabkuii piBeHb CIelianti3alii;

0,35 0,50 — cepenniit

0,51 — 0,60 —BuIIMiI1 BiJ CEPEIHBOTO

0,61 — 0,85 — Bucokmi

nonay 0,85 mormmbnenuii [ 1, ¢ .42].

Crig BIAMITUTH, IO MEepeBa)kHA OUIBIIICTD JAOCTIIKYBAHUX MIAMPUEMCTB Maja
3Ha4YeHHs KoedimienTy cremiama3amnii Bix 0,23 mo 0,61. Lle o3Hauae, mo nepeBaxkan
CepeHii piBeHb cremiam3arliii (puc. 2).

KoediuieHT cneuianisauii = 78*0,0385*normal(x; 0,4597; 0,1439)
12 T T T T T T T T T T T T

10

No of obs
D

0

0,2302 . 0,3072 0,3842 ‘ 0,4611 0,5381 0,6151 0,6921 0,7691 ‘ 0,8;160 0,9230 1,000
KoediuieHT cneuianisauii
Puc. 2. T'icrorpama po3noainy cijibCbKOrocnoAapCbKuX MiNpUEMCTB 3
BHPOOHMUTBA NMPOAYKUil POCMHHUITBA 32 BEJIMYUHOK KoedinieHTa
cneniagizanii B XapkiBcbkii oosacti y 2019 poui.
,ZZOfC@p@JZO.’ B/IACHI PO3PAXYHKU

Buxonsun 3 oTpuMaHMX ~ pe3ydbTaTiB  OyJlO  TMOPIBHSHO  BEJIUYHHY
3alpONOHOBAHOTO  KOE(ILIEHTY CE30HHOCTI OIUIaTH TMpami Ta KOoe(ilieHTy
crerianizamii  CUTbChKOTOCTIONapChKuX —mignpueMctB. Ha puc. 3. HaBeneHa
3aJIeKHICTh JaHUX KOE(ILI€HTIB.

OyHKIIA 3aJI€KHOCTI KOeDIIIEHTY CE30HHOCTI OIUIATH Tpalll Bia KoedilieHTy
crierianizalii Ma€ HaCTyITHUN BUI:
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%35
y =0,1329 — 0,1608x 3)

KoediuieHT cesoHocTi onnaTtu npaui = 0,1329-0,1608*x

0,3569 )

0,1747 |
0,1206 |
0,0640
0,0104 |
-0,0463

KoediuieHT ce3oHOCTi onnaTtu npadi

00,1180 | o

-0,2037 | o

0,2302 0,3678 0,5072 0,6485 1,0000
0,2998 0,4400 0,5788 0,7437

KoediuieHT cneuianisauii
Puc. 3. 3anexkHicTh Koe(iLi€eHTY C€30HHOCTI OIIATH Npaui Bif koedinieHTy
creniagizamii CiJibCbKOrocnogapcbKMX MiANPUEMCTB 3 BUPOOHMITBA NMPOXYKIIL

pOoCIMHHUITBA B XapKiBcbKiii o0acti y 2019 poui.
Iorcepeno: enacri po3paxyHku

Ile o3mauae, O B cepemHbOMY 3pocTaHHS KoedirmieHTy cremiam3arii Ha 0,1
IpU3BEIO 0 3MEHIICHHS KoeQilieHTy ce30HHOocTi ormatu mpani Ha 0,016 rpH.
[HmMMU cnoBamMu, MOTNIMOJIEHHS DPIBHS cCleuiaiizainii Ja€ MOXKIJIUBICTh 3MEHUINTH
Koe(ILIeHT Ce30HHOCTI. Buxonsum 3 Toro, mo 3HaYeHHS KOEQII€HTY CE30HHOCTI
OIUIaTH TMpaii B OUIBIIOCTI MiANMpUEMCTB mepeBuinye 0, a BOHO TOBUHHO B
ONTHMAaJbHOMY BapiaHTi HaOmmxatucs a0 0, To 1e OyJe o3HA4YaTh 3MEHIIECHHS
CE30HHOCTI BUILIAT 3apO0ITHOT TUIATH.

BucHoBkwu.

VY pesynbrati anpoobariii 3apornoHOBaHOI0 METOAUYHOTO MIJIXOAY 100 OI[IHKH
CE30HHOCTI BUPOOHMIITBA MPOAYKI[li POCIMHHUIITBA 3 BUKOPUCTAHHIM KOE(IIIEHTY
CE30HHOCTI oOIaTh mpaml Ha 79 CUIbCHKOTOCHOAAPCHKUX — MIAIMPUEMCTBAX
XapKiBChbKOi 00y1acTi OyJI0 BUSIBJICHO TMOCHJICHHS CE30HHOCTI BHUILUIAT BIPOJOBXK
POKy, TOOTO TpAIIBHUKH B TMEPIIiH MOJOBUHI POKY OTPUMYIOTh OUIBILY CyMy
3apo0ITHOT MJIaTH, HIXK B KIHI poKy. [[OpIBHSAHHS BeTMYMHHN KOE(IIIEHTY CE30HHOCTI
omIaTy Tpar 3 KoediieHTOM cremnianizalii CiIbChbKOroCTIOAapPChKUX MIAMPUEMCTB
BUSIBUJIO, IO TOTJMOJICHHS PIBHS CrHemiamizaiii /a€ MOXJIMBICTh 3MEHIIUTH
KOe(]iIIEHT CE30HHOCTI.

Buxoasuu 3 oTpuMaHuX pe3yJsbTaTiB, BBAXKAEMO JTOPEUHUM 3POOUTH TIPOIIO3HUIIIT
BITHOCHO IPOBEJEHHS JEpXKABHOI MOJITHUKH, CHPSIMOBAHOI HA 3pPOCTAHHS PIBHS
auBepcudikalli  CUIbCHKOIOCIOAAPCHKOTO  BUPOOHHUIITBA  MIANPUEMCTB,  SIKI
CHenlagi3yloThcsl Ha NpOAYKUii pocauHHULTBA. Lle mMoxe OyTu peanizoBaHO 4depes
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nudepeHIialio 3eMeJIbHOr0 MOAATKy, IO JacTh MOXJIUBICTh 30UIBIIMTH PIBEHb
COLIIATTbHOT 3aXUIIEHOCT] MPalliBHUKIB.

Jlitepatypa.
1. Kanincekmit I1. K. Cremiamizarisi CiIbChKOTOCTIOAAPCHKUX TATPUEMCTB:
monorpadis. K.: HHII IAE, 2005. 348 c.
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[Specialization of agricultural enterprises: monograph]. K.: NNTs IAE. 348 p.

Abstract. A methodological approach to the study of the seasonality of wages at agricultural
enterprises is proposed. For this, at the first stage, it is proposed to determine wage payout ratio by
periods, at the second stage — seasonality of wages ratio. The economic meaning of the seasonality
of wages ratio is that with absolute uniformity of payments, its value will be equal to 0. Practical
testing of the proposed approaches was carried out at 79 enterprises of crop production in the
Kharkiv region. The average value of the seasonality of wages ratio was equal to 0,059. This
revealed the irregularity of receiving wages throughout the year, namely, workers in the first half of
the year receive a larger amount of wages than at the end of the year. We also compared the value
of the seasonality of wages ratio with the specialization ratio of agricultural enterprises, which
revealed that, on average, an increase in the specialization ratio by 0,1 led to a decrease in the
seasonality of wages ratio by UAH 0,016. In other words, the deepening of the level of
specialization can reduce the seasonality of wages ratio.

Key words: personnel provision, agricultural enterprises, seasonality of production,
specialization, crop production.
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