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M’aTta mixkHapoaHa HayKOBO-NpaKTUYHa KOHepeHLUis
«Transfer of Innovative Technologies 2019»

Muxadno Cykay

KuniBCbKMI HauioHanNbHWUIA yHIBEpCUTET OyAiBHULITBA | apXiTEKTYpU
MogiTpodhnoTcebkmit npocnekt 31, Kuis, YkpaiHa, 03680
msukach@ua.fm, orcid.org/0000-0003-0485-4073

OmpumaHo 18.06.2019 ma nputiHamo 0o nybnikayii 23.06.2019
https://doi.org/10.31493/tit1921.0001

Anotauis. Y tpasui 2019 poky npoeneno V
MDKHApOJHY HAyKOBO-TIPAaKTUYHY KOH(EPEHIII0
Transfer of Innovative Technologies, sika crana jo-
riveuM  mpomoBxeHHsM  Gopymy  Underwater
Technologies, 1110 MpoOTAroM YOTUPHOX POKIB MOC-
mine mpoxonuB 'y KuiBCchkOMy HalliOHATBHOMY
YHIBEpPCUTETi OYJIBHHLITBA i apXiTEeKTypH TiJ Tac-
J10M «BmuiuB Boau Ha QOBKLULIA Ta IHHOBAIIWHI Te-
XHOJIOTI 1.

OCHOBHY yBary NpUKYTO iHTerpamii BiTYH3HS-
HUX Ta 3aKOpJOHHUX (haxiBIIB B po3podii Teopii,
MIPOBEJICHHI TOCIiKeHb, CTBOPEHHI HOBOI TEXHIKH
1 TEXHOJIOTIH, 3aCTOCYBaHHI HOBITHIX €HEProoIal-
HUX €KOJIOTIYHO Oe3IleYHUX TeXHOoorii. Posrisaaa-
JIUCh OPUTIHANBHI iAei, mporo3uIii, HecTaHIapTHI
pillIeHHs], KpeaTHBHI MPOEKTH. 3amporoHOBAaHO iH-
HOBAIIii{HI METOAM JOCII/DKEHHS Ta MPOrHO3YBaHHS
BIIACTHBOCTEHN MartepialliB, KOHCTPYKIIiH, TEXHOIO-
TIYHAX TIPOIECIB, HOBI MiXOAH MIOAO MPOSKTYBAH-
HSl, BUpOOHMIITBA 1 eKCIDIyaraiii MPOMHCIOBHUX,
IUBITBHUX 00’ €KTIB, 1HPPACTPYKTYpH, TPOOIEMHU
€HEePreTHKH, €KOJIOTii, KOMIT I0TepHi Ta iHdopma-
HmidHi TexHonorii. [IpeacraBieHo OpUTiHAIBHI PO-
00TH ¥ aBTOPHUTETHI OIISIU 3 IHHOBAILIMHUX TEX-
HOJIOTiH y OyIiBHHUIITBI, apXiTE€KTypi, 1HIIUX TaIy-
35X HAayKH 1 TEXHIKH.

Hapiiinnio noHaj; COTHIO 3asiBOK, Y TOMY YHCIII
BiJl HAYKOBLIB, BUPOOHUKIB Ta ¢axiBuiB 3 [lonbi,
JlutBu, binopyci, ABctpaunii, Kurato 3a temarny-
HOIO CIIPSIMOBaHICTIO: ApxiTekrypa, [HbpacTpyk-
Typa, byniBaunTBo, [mkenepis, Indpopmaniiini te-
XHOJIOTI.

[Tinbuto mifCyMKH KOHKYpPCHOI Tporpamu 3a
HoMiHamisimMu:  [Ipezenmayis, Innosayitinuii npo-
exm, Ilybnixayis. Kpami poOOTH peKOMEHIOBaHO
70 TyOmiKaiii B MDKHApOJIHUX HAyKOBUX KypHa-
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Muxanno Cykau
npodecop kadeapu

, OyaiBenbHUX MaLUnH
l" ‘ A.T.H., npod.

nax Ilioso0Hi mexnonozii: npomMucioea ma yusiib-
na inocenepin i Transfer of Innovative Technolo-
gies. locsruyto momosieHocti mixk KHYBA, Ci-
JIe3bKUM TEXHOJIOTIYHHM YHiBepcuTeToM (3a0ike,
[lonpma) ta YHiBEpCUTETOM HAyKH 1 TEXHOJOTIH
Lzstacy (YxennsHr, KuTaif) mpo crinbHe BUIaHHS
HAYKOBHX JXKypHaJliB. HaromomeHo Ha BaKJIHMBOCTI
MDKHapOJHOI CITiBOpaIli y pi3HHX ramys3sx i TpaH-
cdepy iHHOBaIIHHIX TEXHOJOTIH.

Kuro4oBi cioBa: HayKoBO-TpakTH4YHA KOH(e-
peHiiis, TpaHcdep IHHOBAILIHHUX TEXHOJIOTIH, KOH-
KypCHa IIporpama, CIIijIbHi BUJIaHHS.

22-23 tpaBus 2019 poxy B KuiBcbkomy Ha-
[[IOHAJILHOMY YHIBEpCUTETI OyAiBHMLITBA 1 ap-
XITEeKTypH BiOynacs V MiXKHapoJHa HayKOBO-
npakTnyHa koHpepenuis «Transfer of Innova-
tive Technologies» (Puc.1, 2). CniBoprasiza-
TOpaMH BUCTYNHIN MiHICTEPCTBO OCBTH 1 Hay-
K1 YKpaiHu, [HCTUTYT TeleKoMyHIKalii 1 rio-
OanmpHOTO 1H(OpMaIiitHoro mpoctopy Harrio-
HaibHOI akazemii Hayk Ykpainu (Kuis), [Toms-
cpka Axagemis Hayk, HamionaneHuii yHiBep-
cUTeT KopabiieOyayBaHHs 1MeH1 aamipaia Ma-
kapoBa (Mukomai).

lNomoBa opranizamiitHOTO KOMITETY KOH{e-


mailto:msukach@ua.fm
https://doi.org/10.31493/tit1921.0001
http://library.knuba.edu.ua/%0bnode/37841
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pewntiii — pektrop KHYBA n.e.H., mpodecop Ile-
Tpo KymikoB, cmiBrosioBa — Jlupekrop mpen-
craBaunTBa [lonbepkoi Akanemii Hayk B Kuesi
dr hab, prof. Henryk Sobczuk, 3acTymuuk —
1.¢.-m.H., pod. Onekcanap bessepxwuit (HTY,
KwuiB). HaykoBuii KOMITE€T O4YOJIOBAIMA [I.T.H.,
npo¢. Muxaiino Cykauy, cHiBrojioBa — JAHPEK-
top ITI'HI HAHY, un.-xop. HAHY, n.1.H.,
npod. Onekcanap Tpodumuyk, 3acCTYMHUK —
npopektop HYK imeni akagemika makapoBa
1.T.H., mpod. Borogumup brixios.

KondepeHiiis mpoBoamiiack 3a TpbOMa CEK-
uissMu: Apximexkmypa, Ingppacmpyxkmypa (xepi-
BHUK HapOJHUN apXiTeKTop YKpainu, I-p apxi-
TekTypH, npod. Tamapa Ilandenko); byodienu-
ymeo, Inoicenepia (kepiBHUK akaaemik Harrio-
HAJIBHOI aKa/ieMii meIaroriyHux HayK YKpaiHu,
1.T.H., npo¢. Biktop baxenos); Ingpopmayiiini
mexHono2ii (KepiBHUK WI.-kop. HarionamsHOT
akazeMii Hayk YkKpaiHu, I.T.H., npo¢. Onex-
carap Tpopumuyk).

@®opmu ydacTi: ouHa (IPOEKT, Mpe3eHTa-
1is), 3a04Ha (CTEHI0BA JOIOBI/b, PEKIaMa),
online (skype 3B’s130K, MOBiTOMIICHHS), TTyOIi-
Karis (B MDKHAPOJHUX HAayKOBHX JKypHaJaX).
Ha oOroBopeHHs1 KOH(epeHIii BUHECEHO pe-
3yJIbTaTH KOHKYPCHOI IpOrpamMu 3a HOMiHaIli-

Kyiv National University
of Construction and Architecture

Co-organize:

Different aspects of des
and operation of ind

objects, cture.
Problems of enérgy, ecology, computer,
and information technology

Puc.1. 3anpomienss 1o koHpepeHuii
Fig. 1. Invitation to the conference

amu: [lpezenmayis, Innoeayitinuii npoexm,
Ilybnikayis. YyacHUKU KOH(epeHIii oTpuMa-
ma Cepmucgpixamu, HalakTuBHIII — [loodsaku,
MEePEMOXKII KOHKYPCIB — /[uniomu 3a BiJIOBI-
JTHUMU KaTETOPisIMH.

Jlo opraHizamiiHOTO KOMITETY HaIHIILIO
126 3asBok Ha ydacTh B KOH(EpEHIIii, y TOMYy
yucli 8 13-3a KOPJOHY, B SKUX MPUUHSIN y4-
acth 5 QaxiBmiB 3 [lonpmi, 1 3 JIuteu, 3 3 bi-
nopyci, 1 3 ABcrpanii, 2 3 Kurato. [Iporsarom
JIBOX JIHIB mpe3eHToBano nmoHay 40 monoBiaeit
Ta IHHOBAILlIMHUX IPOEKTIB, 3 HUX AaHTJIHCH-
KO0 MOBOIO 12, monbcbkor 5. PoGouy mpo-
rpamy KoH(epeHIii omyOJikoBaHO Ha CaWTi
http:/library.knuba.edu.ua/node/37841.

PosrnsHyro Ta obroBopeHo Matepianu 4
JOKTOPCHKUX 1 JIEKUIBKOX KaHIUIATChKUX JIH-
ceprauiil. Jlo KoHKypciB pomymeHo 15 poOirt
(mo 5 3a xoxxHOW Kareropiero). Kpamii 3 HuX
PEKOMEH/I0OBaH1 /10 BHJIAHHS Y MIDKHApOJIHHUX
HayKOBUX >KypHanax [liogooni mexuonoeii:
NnpoMUCNIO8a Ma YUBiIbHA iHJceHepisa 1 Trans-
fer of Innovative Technologies. Po6ounmu mo-
BaMU KOH(epeHLil Oynu yKpaiHChKa, poCiiich-
Ka, aHITChKa Ta oJibehka. [1i gac 1i mpose-
JICHHS PO3TOPHYTO BMCTaBKY IyOJiKamiil 3a
tematukoro (Puc.3).

Kylv National Unisersity
of Construction And Architecture
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Puc.2. Po6oua nporpama V TIT 2019
Fig. 2. Working program of the 5th TIT 2019
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Puc.3. BucraBkoBi marepianu
Fig. 3. Exhibition materials

HaykoBo-mipakTuyHy KOH(MEpEeHIIil0 BijIK-
puB 1.T.H., npod. Muxaiino Cykau, skuii me-
penaB NpUBITAaHHS 0 ii YYacHUKIB pEKTOpa
KHYBA, 3acmyxeHOro mpaiiBHUKa OCBITH
VYkpainu a-pa exoH. Hayk, npod. [lerpa Kymi-
KOBa, a TAKOX MIPOPEKTOpa 3 HAYKOBO1 poOOTH,
3aCIy’KEHOTO Jisiya HayKH 1 TeXHIKH YKpaiHu
1.T.H., mpod. Bitamis [lnockoro mpo 3mirtHeH-
HSl HAYKOBHX 1 TBOPYMX 3B’SI3KIB MiX (haxiB-
MU CHOPITHEHUX BUIMUX HABUAIbHHX 3a-
KJIa/iB, TIOB1IOMJICHHSI ITPOPEKTOPa 3 HAYKOBO-
negaroriyHoi  pobOTH  Ta  MIDKHAPOJIHUX
3B’s13KIB 1.1.H., ipod. Bonmogumupa Tkauenka
PO CHUIbHI BUJIAHHS MDKHApOJAHUX HAYKOBHX

Puc.4. Binkpurts V MiKHapoaHOT HAYKOBO-
npakTudHOi KoHpepewiii Transfer of
Innovative Technologies 2019

Fig. 4. Opening of the 5" International Scien-
tific and Practical Conference on
Transfer of Innovative Technologies
2019

Transfer of Innovative Technologies
2019 Vol.2, No.1, 3-14

KypHaiiB. [upexkrop mpencraBuunTBa Ilonb-
cekoi Akanmemii Hayk dr hab, prof. Henryk
Sobczuk 3a3HauuB TpOOJIEMH BHKOPUCTAHHS
aIbTEpHATHUBHUX EHEPreTUYHHUX [IKepenl B
KOHTEKCTI Cy4acHOI €KOHOMIKH CBITY, a IpO-
pektop KHYBA 3 HaBUaibHO-METOJIUYHOI PO-
6oty 1.1T.H., pod. ['ennaniii TonkaueeB Haro-
JIOCUB Ha HOBITHIX TEXHOJIOTIIX B KOHTEKCTI
cyuyacHoro OyniBaunrTBa (Puc.4).

Ha nienapnomy 3acizanni BUCTYNHB mpe-
3uneHT Axkanemii OymiBHUITBA YKpaiHu, 3a-
CITY)KEHUU T4 HAyKH 1 TEXHIKU .T.H., IPOd.
IBan Ha3zapenko, skuii 3ynuHuBCS Ha TpoOIie-
Max OCBITH 1 HAyKM B Cy4aCHHUX YMOBax pO3-
BUTKY IHHOBAIliiiHUX TexHojorid. Dziekan
wydzialu organizacji i zarzadzania Politech-
nika Slaska (Zabrze, Polska) dr hab. inz, prof.
Krzysztof Wodarski posmnosiB mpo ocBity B
o0J1acTi ynpaBIliHHS IHHOBAIISIMU Ha TIPUKIIAI]
TexHiuHOrO yHiBepcutety B [Tonbii (Puc.5).

N.¢.H., npod. Onekcannpa Pybanens (Ha-
LIOHAJIbHUN TeXHIYHUI yHiBepcuteT «KuiBch-
KU{A TONMiTeXHIYHUNA 1HCTUTYT imeHi Iropst Ci-
KOPCBHKOT0») TOBOpUJIa MPO KOHIIETITYali3a1lit0
OCHOBHHX XapaKTEpUCTH iHHOpMAIiHUX TeX-
HOJIOT1i B HAYKOBOMY JAMCKYpCi, 1I.€.H., Tpod.
Onena bopsenko (IHCTUTYT eKOHOMIKM Ta
nporHo3yBanHd HAH VYkpainu) — npo BmiuB
ypOaHizalii Ha €eKOHOMIYHY, colliaibHi chepy
Ta HeTaTUBHI Haciku ypOanizauii (Puc.6).

CrinbHY AOMOBIIb aHTJIIHCHEKOI MOBOIO Ha
temy «An analysis of the synchronization pro-
cess of two neural networks based on the alge-
bra of complex numbers» npencrasuiu Pavel
Urbanovich, Ivan Biryuk 3 Binopycbkoro
nepxaBHoro  yHiBepcutery (MiHCbK) Ta
Marcin Plonkovski 3 Karonuipkoro yHiBep-
curery (Lublin, Poland). TIpo6nemu ctBO-
PEHHS Ta BUPOOHMIITBA YHIBEpCAIbHUX 3eMJIe-
pUMHUX 1 JIOPOXKHIX MAIIMH PO3KPUB M.T.H.,
npo¢. Bonogumup Myciiiko 13 HamionansHo-
IO TPAHCIIOPTHOT'O YHIBEPCUTETY.

VYV cexkuiiinux 3acizanaax Nel mnpuiimanu
ydacTh MpoBijgHi ¢axiBui 3 Apxitektypu Ta IH-
¢dpactpykypun — Tamapa Ilanuenko (Territory
planning and tourism development in the coastal
zone of Ukraine ta ), Bikrop fnenko (Konrermn-
TyasbHI 3acaau (pOpMyBaHHS HOBOTO THITY i1HTe-
IPOBAHUX TEPUTOPIaIbHO-IIPOCTOPO-BUX CUCTEM
po3scenennst Ykpainu), Bikrop Timoxin (Cinep-
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Puc.5. Buctynu npesunenTa Axangemii Oy1iBHAIIT-

Ba Ykpainu npod. IBana Hazapenka i

Dziekana wydzialu organizacji i zarzadzania

Politechnika Slaska prof. Krzysztofa
Wodarski

Fig. 5. Speeches by the President of the Academy
of Civil Engineering of Ukraine prof. lvan
Nazarenko and the Dean of the Faculty of
Organi-zation and Management of Silesian
University of Technology prof. Krzysztof
Wodarski

PreTHYHUH MiaXiq 10 peopranizalii Ta po3Bu-
TKY CKJIQJHHX MicTOOymiBHUX cucteMm), Hamis
[le6ex # Biramiii Yepusaresnu (Brums npu-
POJHMX 1 TEXHOT€HHUX YMHHHKIB Ha (hopmy-
BaHHS TIOHTOHHUX ITOCEJICHb B aKBaTOpii yKpa-
THCBKHX BojocxoBuil), Bamepis ToBOuua i
INanunu KpaBuyk (®PopMoyTBOpEeHHS MONYJIb-
HUX CTPYKTYp 4Yepe3 MpHU3MYy apXiTeKTypu Ha

MOPCBHKMX akBaropisx). [HHOBariitHi ixei pos-
IJIAHYTO B Matepiasiax Mapraputu [lifiueHko
(JlnHaMI9HICTH KOMITO3UIIIHHUX IEPETBOPEHB
B CY4aCHOMY apXiTEKTYpHO-MiICTO-Oy/aiBHOMY
cepenosuii), Ipuan Bynax (ITpoGmemu po3-
BUTKY MEpeXIi JIKyBAIbHUX JUTSYUX KOMILIe-
kciB B Ykpaini) (Puc.7).

Puc.6. [Tnenapni gonoeiai (Onekcanapa Pybdaners, Onena bop3enko, Bomoaumup Myciiiko)
Fig. 6. Plenary reports (Oleksandra Rubanets, Olena Borzenko, VVolodymyr Musiyko)
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Puc.7. Ha cexuii 3 Apxitekrypu, Inppactpykrypu (Bikrop Timoxin, Hanis Ille6ek, Ipuna Bynax,
Banepiii ToBOuyY)
Fig. 7. At the sections on Architecture, Infrastructure (Victor Timohin, Nadiya Shebek, Irina Bulakh,
Valeriy Tovbych)

3acTynHUK JAekaHa (pakyabTeTy oprasizarii
ta meHemkMenTy npod. Aleksandra Kuzior ra
npodecop Katarzyna Dohn Cine3pkoro Tex-
HoJoriuHoro yHiBepcutety (Puc.8) mpesenry-
BaJlM CBOI JOMOBiAi 3a Temamu «Bariery w
rozwoju  transportu  intermodalnego  w
obszarach transgranicznychy» ta «Innowacyjne
narzedzia zarzadzania smart city».

Jlokropeceky — mmcepramiro  anpoGipyBaB
K.T.H., goneHT Omnekciii [Tpuitmauenko. Hama-
1u cBoi Marepianu Mukosa Ocerpis 1 Onekciid
JBopHiueHKo (MeTom0I0TiI0 OMIHKH e(heKTH-
BHOCTI HEpPEryJbOBaHUX NEPETHHIB HA BYJINY-
HO-JIOpOXHii Mepexi wmicra Kuepa), ['anna
BacwibeBa (Metoau miATpUMYBaHHS piBHSA
TpaHCHOPTHOTO 00ciyroByBanHs), Onbra Ile-
tpyns (The meanings and techniques of light-

Puc.8. Jleneraru Cine3pKoro TeXHOIOTIYHO-
royniBepcurery ([lonbia)

Fig. 8. Delegates of Silesian Polytechnic
(Poland)
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ing in the car service), x.T.H., goueHt Oiek-
cauap byns i3 Jlep/iKaBHOTO KOJICIDKY TYPH3-
My Ta rocnoaapctBa (OcoGunBOCTI BIpOBa-
JDKEHHS B YKpaiHi iHHOBaIlitHUX TEXHOJIOTiH
ry100anbHOT TUCTpUOOLIT MOCIYr Ta JIOTICTH-
KH).

IIpencraBHuk kKomnasii «AMKOpTeK Ykpai-
Hay (Amon, I3paine) Dmytrii Kokarev nanas
iHpoOpMallilo PO COHSYHI Oarapei K eleMeH-
TH eHepreTuyHoi Oesnexku Ykpainu; Omnek-
cauap Ko6Gzap (TOB «YxkpHIIIuBins0ym»)
aKIICHTYBaB Ha BIUIMBI Ta B3a€EMO3B’SI3KaxX I'€0-
JIOTIYHUX TPOLECIB HAa (OPMYBaHHS MICHKOTO
Cepe/IOBUINA; KaHJ. apXiTeKTypH, JOUEHT AH-
npiii T'omy6 (mpeacTaBHUK YechbKoi KaMmaHii
“Inspireli Awards” B Ykpaiui, [Ipara) omnpu-
nroaHUB TeMy «Sustainable tourism develop-
ment in Ukrainey.

3aBKM 10 OPrKOMITETY KOH(pepeHuii
MOJIATN CTYJCHTH, MariCTPaHTH, acCIipaHTH 3
KHVYBA (€sreniii bacak, Jlenie Mycradaesa,
€sreniii [Ipuxonpko, fna bapanamu, Beponi-
ka J[3uba, I'anuna [lparomupoa, Muxaiino
Kowmapos, fpocmas Pekyxa, IBan TumueHko,
Onekcannp Boman, Onekcannp HOpkosenp,
lNanuna Kpasuyk), HamionaneHoi akamemii
00pa30TBOPUOTrO MHCTEUTBA 1 apXiTEKTypH
(Anmpbept JlecaTuHUYK, KEPIBHHUK JI-p apXiTeK-
TypH, noreHT B.I.UepHsBchKuii) Ta iHIIII.

Ha cexuii Ne 2 (byniBaunrso, [mxenepis)
MPEICTABISUIM JJOKTOPChKI JucepTamii K.T.H.,
norieHTH Bomogumup CymoHeB 3 XapKiBChKO-
IO HalllOHAJIBHOTO aBTOMOOIIBHO-10POKHBOTO
YHIBEpCHUTETY 3a TeMoro «lIpakTuuHe BIpoBa-
JDKEHHSI HAYKOBHX OCHOB CTBOPEHHS T'PYHTO-
BHX IOPOKHWH YCTAaHOBKAMHM CTATHYHOI il
JUISL TIPOKJIAJIaHHS 1H)KEHEPHUX KOMYHIKAIIii,
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Omner Mauyra 3 HarfioHanpHOTO JTiCOTEXHIYHO-
ro yHiBepcutery Ykpainu «PO3BHTOK HayKo-
BUX 3acaJl CHEPreTUYHOro MiAXOdy B
pO3B’s3yBaHi TPOOJIEM B3a€EMOJI MalluH 13
po6ourm cepenoBuiiem» (Puc.9), Jligis [I3to-
6a (HJITY VYkpainu, JIpBiB) «P03BUTOK Hay-
KOBHUX 3acajl TUHAMIKH BEPCTaTiB Ui PO3IH-
JIIOBaHHS JIEPEBUHM» Ta OTPUMAJIHU BIAIMOITHI
cepTHdiKaTH.

B po6oTti npuiiHsamm ydacTh Takox (haxiBIli
3 Kuraro: Wenhang Li, Jiayou Wang, Jianxin
Wang (School of Materials Science and Engi-
neering, Jiangsu University of Science and
Technology, Zhenjiang, Jiangsu Province, PR
China) 3 momnosimmo «The mechanism of un-
derwater flux-cored wire cutting».

CniBpoOiTHUKH [HCTUTYTY eJIeKTpo3Bapro-
BanHs iMeHi €.0.[larona Bomogumup Cumo-
pyk, Cepriii MakcumoB, [lenrnc KpmxaHoBch-
kuii Ta AHaromii [aBpmirok Hamamu iHGOpP-
MaIlio moa0 po3poOku crocoly cradimizarii

MpOLIeCy AYTOBOTO 3BapIOBAHHS €IEKTPOJAMU,
AK1 TUTaBIATHCS, Ta IHIINX CIOPIAHEHUX MPO-
neciB, a Takoxk Bomonumup Jlebenes, ['enna-
niit Kyk, Bomomumup Ilnuak — npo BupimeH-
HS IPpO0OJIEM MiBOJHOTO MEXaHI30BaHOTO 1 aB-
TOMATHYHOTO 3BapIOBAaHHS MOKPBIM CITIOCOOOM

PI3HUX METAIOKOHCTPYKIIIH.

Pesynpraramu  JOCHIDKEHb 32 TEMOIO
«I[IponykyBaHHs sBUIIA CIUIECKY fK 3aco0y
JUCHUTIAllii eHeprii rpaBiTaliitHOT XBHIII» MO/II-
JTUIUCS CHIBpOOITHUKU [HCTUTYTY rigpomexa-
Hiku HAH VYkpainu k.1.H. EBren ['opbaTenko i
Ipuna Bparactok i HamionaneHoro ysiBepcu-
TETy BOJHOIO TOCHOJApPCTBa Ta MPHUPOJIOKOO-
pucryBanns (PiBue) n.1.H., mpod. JleoHin
JBopkiH pa3zom 3 Bamumom JKUTKOBCBKUM 1
IOpiem CrenaniokoMm 3a Temoro «Pekpearriii-
HO-TIOPOIIKOBI OETOHM 13 3aCTOCYBaHHSAM TEX-
HOT'€HHOI CHPOBUHU.

HamionaneHuii yHiBepcUTET KOpabieOymy-
BaHHS iMeHi amMipasia MakapoBa mpejcTaBiie-
Ho pomnoBigsmMu AHapis CipiBuyka «CuHTE3
perynsaropa riuOuHU 3aHYPEHHS aBTOHOMHOTO
MIJBOJHOTO amapara 3 paniodyem», Bomonu-
mupa biinmnosa, [1aBia Maiinantoka «Po6oTu-
30BaHa TEXHOJIOTis MOHITOPUHTY MOPTOBOI aK-
Batopii», Amnzapis Boiitacuka «Po3poOka
CTPYKTYpU CHUCTEMH aBTOMAaTHYHOT'O KEepyBaH-
HS TIJBOJHOTO araparta 3 KOMIICHCAIIE He-
BHU3HAYEHOCTE».

3 MmiKaBOIO 1IC€I0 MPO ATbTEPHATHBHI TIij-
BOJIHI JpKepenia JeIIeBOi eHeprii BUCTYIUB JIU-
pexTop MiXramay3eBoro HayKOBO-TEXHIYHOTO

Puc.9. OO0roeopeHHs JOKTOPCHKHUX JAUCEPTallil K.T.H. Ao1eHTiB Bomoagumupa Cymnonesa
(XHALY, XapkiB), Onera Mauyru (HJITVYY, JIbBiB)

Fig. 9. Discussion of doctoral dissertations PhD Ass. Professors VVolodymyr Suponev
(KhNADU, Kharkiv), Oleg Machuga (NLTUU, Lviv)

Transfer of Innovative Technologies
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Puc.10. Yuacuuku cexuii 3 byaiBaunrsa, [nxenepii
Fig. 10. Participants of the section on Construction, Engineering

nianpuemcTBa «Jlana» k.1.H. Mukona ["apHu-
npkuid. Paxieimi 3 HarioHaapHOTO TpaHCIOPT-
Horo yHiBepcuretry (Kuis) FOpiit Jlazapuyk Ta
Annpiii KoBaib A0MOBUIM TIPO MUISIXU ITiJ{BU-
IICHHSI MPOJYKTUBHOCTI yHIBEpCaJbHUX 3€M-
JMEpUWHUX MaliuH Oe3mepepBHOI ii, 1Mo Ipa-
[IOI0Th B PEKMMI BisUIbHO-TIOCTYIMAJIBHOI MO-
Jadi, a Tako Mpo 0coOIMBOCTI (hOpMYBaHHS
JUHAMIYHUX MOJeJed 3eMIIepUMHUX MalluH
OesrepepBHOT ii.

J.T.H., npod. Muxaitno Cykau npeacTaBus
TEOPETHYHI OCHOBH PO3PaXyHKy HOBOTO BHIY
NPY)XHUX €JIEMEHTIB — CKOOOMOJIOHMX IIac-
TUHYACTHX pecop; K.T.H., JIOIEHT Bomogmmup
PamikiBchkuil pazom i3 1.T.H., npod. ['ennazi-
eM ToHKavyeeBUM MOIUTHINCH JOCBIZIOM 3Be-
JICHHSIM BEPTUKATbHUX OYHIBEIHHUX MOHOJIT-
HUX KOHCTPYKIIH caMOMiAMOMHOI0 omany0-
HOoro cucrtemoro, a Iean Comomer, Makcum
Ba6imesuu i Pycnan Crpuryn (KHYBA) 006-
TPYHTYBaJIM 3aCTOCYBaHHS HaMiBaHAJIITHYHOTO
METOAY CKIHUEHUX EJIEMEHTIB JUIsl TOCIIIIKEH-
HSl IMHAMIYHOTO Je(OpPMYBaHHS CUCTEMH T1II 3
ypaxyBaHHSIM BEIMKHAX TUIACTHYHHUX Jedop-
Marii.

binbmicTe npeseHTaniii ctocyBagach HOBi-
THIX pO3pOO0OK 1 MPOMO3ULiN B IIApUHI Mare-
MaTHUYHOT'O MOJICTIOBaHHS Ta BU3HAYCHHS Ma-
paMeTpiB  pobouYuX TpPOIECiB Oy/IBEIbHUX

Transfer of Innovative Technologies
2019 Vol.2, No.1, 3-14

MalivH 1 00JalHaHHA, 3aCTOCYBAaHHS HOBITHIX
PO3pO0OK 3 MaTepiaiiB i KOHCTPYKIIM MaIlIvH,
MIPOEKTYBaHHS TMPUBOMAIB 1 poOOUMX OpraHiB
MaIIWH, JOCTIDKEHHS eKCIUTyaTaliifHuX Xapa-
KTEPUCTHK, CEPBICHOTO OOCIYrOBYBaHHS TeX-
HIKM, OIIIHKM €(EeKTHBHOCTI 3aCTOCYBAaHHS
MaIlliH, 1HHOBAIIMHUX PO3pO0OK 13 3abe3rie-
YEeHHs SIKOCT1 BUPOOHMIITBA MAalIMHOOYIBHOI
NpoAyKuii, cepTu¢ikamii HpoaAyKIii Ta iH.
(Puc.10).

J.x.H., npod. Biktop Manumes, pa3oMm i3
koneramu J1.b. lllaxuinun 1 A.l. I'abom (Biak-
PUTHII MDKHApOJIHUI YHIBEPCHTET PO3BHUTKY
TIOIUHA «YKpaiHay) Mpe3eHTyBaJld HOBI ele-
KTPOXIMiUHI TEXHOJIOTIi O/Iep)KaHHS Ta pere-
Hepatlii Bosib(hpamy 3 HOHHUX PO3ILIABIB, a Ta-
KOXK HOB1 €JEKTPOXIMIUHI TEXHOJOrii HaHe-
CEHHs KOMITIO3UTHUX TajbBaHIYHUX TTOKPUTTIB.

Oxpemi 70MoBil HaJgaH1 aHTTIHCHKOI0 MO-
Boro (Dmytro Mishchuk «Development of the
mathematical model a single stage pulse hy-
draulic drivey; Thor Kosminsky «Determina-
tion of the rational pressure value during the
formation of a fiber-concrete mixturey;
Oleksandr Lapenko, Natalia Makhinko (Na-
tional Aviation University, Kyiv) «Basic pro-
visions for the analytical calculation of vertical
cylindrical containersy Ta iu.).
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AKTHBHY ydacTb B poOOTi KOH(epeHIii
MpUHAMaIU CTYJICHTH, MariCTpaHTH 1 acrlipaHTH
Aprem Asenko, Poman Boparor, Bonogumup
Cmocap, Makcum Jlyuyk, Mukona XoHeBuY,
Annpiit boituenko, Kocrsatun Mapuyk, €B-
red 3o3ymsa, Onekcanap CiBak, Bomomumup
Crninenpkuii, Aprem JlaBunenko, Cepriit Ko3-
noBenp, Irop Jlyrin, €mnizaBera CucomsTiHa,
Borpan BoliTeHko, HaMaKTUBHIMINX 3 SKHUX
BimmiueHo CeptudikaTaMu y4acHHKa KOH(e-
peHtIii.

Jlo po6otu cekmii Ne3 (Indopmartiini Tex-
HOJIOTI{) 3amy4eHo iHo3eMHHX Trocteil: ScD,
prof. Pavel Urbanovich, Evgeniya Blinova,
Nadzeya Shutko, Artciom Sushchenia (Bela-
rusian State Technological University, Minsk)
3 nonosimto «Copyright protection for textual
and graphical electronic content using stegano-
graphy methods», prof. Lilla Knop (Wydziat
Organizacji i Zarzadzania Politechniki Slas-
kiej, Zabrze, Polska) — «Inteligentne specja-
lizacje w procesie rozwoju innowacji w re-
gioniey.

[ocriitauii yyacHUK KOH(pepeHIii i3 ABCT-
panii PhD of Math. and Phys., Snr.Res. Ass.
Vladislav Bogdanov (Progressive Research
Solutions Pty. Ltd., Sydney) i Ha 1ieit pa3 mia-
TpUMaB ayauTopito jJomoBimao «Impact a cir-
cular cylinder with a flat on an elastic layer», a
BUKJagauyka KuiBcbkoi riMHasii CXigHUX MOB
Nel Vira Chzhen nmoninuiachk iHHOBaLiMHUMHA
TEXHOJIOTIIMH y HaBYaHHI KHUTaWCHKOIO MO-
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Boto (Puc.11). [IpencraBuuk IHcTHTYTY KiOEp-
Hetuku HAH VYkpainu k.e.H. Bikropis Konnu-
pPaTeHKO OIMIKyBaJaCh MaTEMaTUYHUM MOJIe-
JIOBaHHSAM (DYHKIIIOHAJIbHUX €JIEMEHTIB IICH-
XIKH JIOMHY; O-pH HaykK, npo¢. Hatamis 3y0-
peubka i Cepriii ®exin (HTY) — mozxenoBan-
HSIM CHCTEMH HEUiTKOTO JIOTIYHOTO YIpaBJIiH-
HS TOYHICTIO Ta CTAOUIbHICTIO TEXHOJOTIYHUX
IpoIIeCciB MeXaHIuHOi 00poOku xaeraneii; Vira
Molchanova (Priazovskyi State Technical
University SHEI, Mariupol) — TemaTukoro
”The methods of homotopic skeletonization of
bit-mapped drawings of parts of sea transport”.
H-pu §.-m.H., ipod. Banepiii ['aBpriieHko
(HTY) i Amnaronizi O6mra (HaumioHanbHuit
yHiBepcuTeT «JIbBiBCbKa MOJITEXHIKA») MOBi-
nomumu  npo  «Decomposition of operator
equations based on aggregation-iterative ap-
proachy, a Makcum OmensH 3 HamioHanbHOTO
YHIBEPCUTETY AepxKaBHOI (PiCKaNbHOI CIIYy>KOU
VYxpaiau (Ipriiae) — mpo HOpMaTHBHO-TIPABOBE
peryntoBaHHs TpaHchepy TEXHOJIOT 1.
Acmnipant HamionamsHoi akangemii oOpazo-
TBOpYOoro MucrenrBa i apxirektypu (Kuis)
Muxaitno KomapoB (KepiBHUK J-p apXiTEKTy-
pu poueHT B.I'.UepHsABChKHIi) MIATOTYBaB J0-
MOBi/Ib TIPO BIUIUB MOZEPHI3aIlil TEXHOJIOTiH
BUPOOHUIITBA KIHO Ha apXiTeKTYpHO-(PYHKIIIO-
HaJpHY CKJIanoBy cTyni. Okcana KoBampuyk
(HTVY) 1 a.¢.-m.H. npod. Oner Jlumapuenko 3
KuiBcbKOTO  HAIIOHAIBHOTO  YHIBEPCUTETY
imeni Tapaca IlleBueHka JONOBIIN pe3yabTaTu

Puc.11. Ha cekuii 3 [ndopmariiitaux TexHonorii (Bikropis
I'opnienko, Vira Chzhen, Bikropist Konaparenko)

Fig.11. On sections of Information Technologies (Victoria
Gorlenko, Vira Chzhen, Victoria Kondratenko)

Transfer of Innovative Technologies
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JOCIIJKEHHSI KOJIMBAHHS CHCTEMH TpyOompo-
BiJI-piJIiHA B HENIHIHHOMY Jiarna3oHi 30ypeHb.

Hapifimmo Garato mMarepialliB BiJl Maricr-
panTiB HarioHaJIbHOTO TPaHCIIOPTHOTO YHiBE-
pcuTeTy, B SKUX MIATBEPAKEHO BUCOKIH pi-
BEHb MIJTOTOBKH i KOMIIETEHTHOCTI aBTOPIB,
npodecioHanizM Ta 00i3HAHICTh 32 TEMATHKOIO
BJIACHUX JociipkeHb. Koso iHTepeciB gocrar-
HBO IIMPOKE, HacaMIlepeI 1ie: MO, METOIN
Ta iHpopmaliitHa TeXHOJIOTis 3a0e3meYeHHs
rpynoBoi aHoHiMHoOCTi ganux (Makcum Ma-
1imypa), MOJeIl Ta IHCTpyMEHTaJbHI 3ac00U
indopmariitHoi TexHONOTil MIATPUMKH YHi-
BEpCUTETChKUX  Oi3Hec-iHKyOatopiB  IT-
kommaHii (Bnag Komowmienp), anamniz edex-
TUBHOCTI MeroAiB Pynre-Kyrra nns 3amau
pPO3paxyHKy HAIIHHOCTI CKJIQJHUX CHCTEM
(CranicnaB Ilab6o), MeToa NpPOEKTYBaHHS
IIBUJIKOIIFOYUX MapalieIbHUX 0O0YHCIIOBAYIB
JUIsL po3Mi3HaBaHHS oOpa3iB y pPyXOMHUX 30-
Opaxenusx (Pycnan besumennwii), po3po0-
ka Web nomaTky mjs yrnpaBiiHHS OiTKOWH
ramMaHIleM i3 3aCTOCYBaHHSM TEXHOJIOTil
6nokueitn (Bnagucnas boituyk).

[{ikaBUMU BUSBUIUCH JOMOBIJI MPO 1H-
¢dbopmaniiiHy TEXHOJIOT1I0 YNpaBIiHHS BHCO-
KOTeMIIEPaTypHUMH BHPOOHUYMMHU TPOIIL-
camu 3a JaHuMH Bimeocrnocrepexxerts (I'eo-
priii ynap), indpopmarniiiHo-aHATITHYHY CH-
cTeMy OOJIIKy 4YJIeHIB IPOMaJChKOro CyCIIi-
JBCTBA JIbBiBChbKE ToBapucTBO y Kuesi (Bik-
top Iloporiait), TOCTIIKEHHS OMIHKU edek-

TUBHOCTI HEHPOHHHUX MeEpexX npu o0pooIi
300paxkenns (Mwukoma Copoka), a TakKoxX
OLIIHKKA €(EeKTUBHOCTI HEUPOHHHX MEpex
npu 00poo6ui 300paxkenns (Bmagucinas Kpu-
BEHKO), pO3Mi3HaBaHHs CHMBOJIB Ta 00pa3iB
3 BUKOPHCTAaHHSM CYYaCHHUX TEXHOJIOTiH
(FOpiii LenTino), meroau kiacudikamii Ko-
pUCTYBauiB COLIAJIBHUX MEPEXK 3 METOIO Je-
TEKTYyBaHHS IIKIIUBUX akayHTiB (Mwukuta
JIbYKOB), HaBYAHHS AMHAMIYHMX HEHPOH-
HUX MEpeX Ha 3aJavyax JOBrOCTPOKOBOTO
nporno3yBants (€rop BojkoB), nmpuiHATTS
pillieHb B CUTYyaIlisiX, 10 BUHUKAIOTH B YMO-
Bax HeBu3HaueHocTi (bormgan IIpokormiok).

[IpuBepHyna yBary TeMaTWka MpO BHKO-
puctanHs QperimBopky Y12 st po3pobku
aBTOMATU30BaHOI CHUCTEMH 300py [daHUX
(AuTon KoBajieHKO), CTBOPEHHS JIMCTAHILIM-
HUX iHTepHeT cucteM HaB4aHHs (KocTsHTHH
I'piHYEHKO), MOJEPHI3aIlil0 CHCTEMH Tajlb-
MyBaHHS TOTATY ISl MiJCUJICHHS Oe3meKu
MacakxupiB METPOMOIITEHY 3 BUKOPHUCTAHHSIM
TEXHOJIOTIH ITYYHOTO iHTeNneKTy (JImutpo
VYaiTiH), po3poOKy 1 BIPOBAI)KEHHS CUCTEMU
MOTEPEDKEHHSI MPO HeOEe3NeKy Ha MUIAXY
KOJIIHHOTO TPAaHCHOPTHOTO 3aco0y 3 BUKOpHU-
CTaHHSIM TEXHOJIOTIM IITYYHOTO I1HTEIEKTY
(Onekcanap llesepaa), indopmauiiiHe cyc-
niIsCTBO Ta #oro ¢imocodito (Mukoma Cep-
r'eeB).

OpuriHaJlbHUMH DPINICHHSIMHU BiIpi3HSIIH-
csl Mpe3eHTallii moA0 OOIPYHTYBaHHS CUHTE-

Puc.12. TTepemorxkiii koukypcis (Bomogumup Cymones, Onekciii ITpuiiMmauenko, Tamapa ITandeHKO)
Fig. 12. Contest winners (Volodymyr Suponev Olexiy Prymachenko, Tamara Panchenko

Transfer of Innovative Technologies
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Puc.13. Tloaska opranizatopam koudepentii (Ilerpo Kymikos, Onexcannp Karenko,
Bonoaumup TkaueHKO)
Fig. 13. Acknowledgment to the conference organizers (Petro Kulikov, Alexander
Kashchenko, Vladimir Tkachenko)

3y IiajoroBoi MoJeJi Ha OCHOBI PEKypeHT-
Hol HeliponHoi Mepexi (Onekcanap Boiire-
XOBCBKHIi), JOCIIJDKCHHSI apXiTeKTypH CHC-
TeMH KOMIUIEKCHOTO aHali3y JaHUX Ha Oc-
HOBI Oir-mara texuojoriid (Poman IlleBe-
pyH), 3aCTOCYBaHHS TEXHOJIOTIi OJIOKYEHH
JUTsl yrpaBiiiHHs OiTKOiH ramanieM (AHapii
Bactok), Bipryamizanii nanux (Poman Posno-
JISTHCBKHIT), po3poOKH 1 peanizariii iMiTamiii-
HOl mogeni (dacerounoro 3opy (Ipuna Pu-
0ax), mochikeHHS e()EeKTHBHOCTI 0OpOOKH
BEIUKUX 00'€MiB JTaHMX HA MPUKIAAl BUKO-
PUCTaHHS XMapHOTO Ta BUAIICHOTO CEPBEPIB
y MobinmeHOMY monatky (Aprem Camuyk),
Application of data mining technologies in the
scientific, technical and humanitarian areas
(Viktoriia Horlenko).

YyacHuku V MIKHapOJHOI HAyKOBO-TIpak-
tuuHOoi KoH(epeHuii Transfer of Innovative
Technologies 2019 orpumanu Biamosiaai Cep-
tudikatu. JlucepraHTtH, Marepianu  SKUN
npoiuuM anpobamnito Ha KoH(epeHIii, Haii-
OJIMKYKUM 4acoOM 3aXMCTHUIIU CBOi pOOOTH.

3a pilIeHHsAM KOHKYPCHOI KOMICIi mepeMo-
x1samu 2019 poky Bu3HaHO: B HOMiHALIT [lpe-
3ewmayis — K.T.H., gonedaTa Bonogumupa Cy-
noHneBa (XHAY, XapkiB) 3a podoty «IIpak-
TUYHE BIPOBA/DKCHHS HAYKOBHUX OCHOB CTBO-
pEHHS TPYHTOBHUX TMOPOXHHH YyCTaHOBKaMH
CTaTU4HOI Mii U1 TPOKJIaJaHHs 1HXKEHEPHUX
KOMYHIKalliii»; B HoOMiHauii [uHogayitinui
npoekm — K.T.H., nomeHta Onekcisa [Ipuitma-
yenka (KHYBA) 3a poGoty «JlocmimkeHHs

12

IUIAHYBaJIBHUX PINICHb PO3TAlIyBaHHS BYJIHY-
HO-JIOPO’KHBOI MEpeXi Ha PO3MOBCIOIKEHHS
mrymMy»; B HOMiHauii Ilybnikayis — n-pa apxi-
tekTypH, npod. Tamapy INanuenko (KHYBA)
3a poboTy «PO3BHUTOK E€KOJIOTIYHOTO TYpPU3MY
B Ykpaini» (Puc.12).

3a copusiHHs Tpancdepy TexHomoriit Ilo-
nsiku oprromitery (Puc.13) oTrpumanu pekrop
KHYFBA Ilerpo Kynikos, npopekropu [lennc
Uepnuiies Ta Biramiii [lmockuii; 3a Mi>kHapo-
JTHY CHIBIOpami — MpopekTop Bomogummup
TkadeHko; 3a MITPUMKY 1HHOBAI[IHHUX TEXHO-
JOTi — JeKaH apXIiTeKTYpHOro (akyiabTeTy
Onexcannp Kamienko; 3a mATPUMKY TBOPUOT
Mool — 3aBinyBaul kKadenp Bikrop Timoxin
ta Hanis [leGek.

Ha miaTBepmkeHHsT BaXIIMBOCTI MIXKHAPO/I-
HOTO CIIBPOOITHHUIITBA B Taly3i BUIIOT OCBITH 1
HayKOBOi [ISJIBHOCTI, TMiJi 4Yac TMPOBEIACHHS
KOH(EpeHIIil T0CATHYTO JOMOBIIEHOCTI IpoO Te,
mo Cine3bKuil TEXHOJOTIYHUM YHIBEPCUTET
(3abxe, Ilonpma) pazom 3 KuiBcekuM Harrio-
HaJIbHUM YHIBEPCUTETOM OyJIBHMIITBA 1 apXi-
TEKTypHd CTaHYTh CIIB3aCHOBHHKAMH MiKHa-
pOJHOTO HaykoBOro xypHaiy Transfer of In-
novative Technologies, a mpeacraBuuk SilTU
(dr hab Prof. Aleksandra Kuzior) — uneHom
MDKHApOJHOI pajau boro BuAaHHs. Bike Oara-
TO POKiB BiZIOyBa€eThCs cHiBIpans y cdepi BH-
JABHUYO1 JISTTBHOCTI ¥ MPOBEJACHHS CIUIBHUX
koH(pepentiit i3 [Tonpcpkoro Akanemiero Hayk
(Bimmin B JIroOumini Ta npeacreanuiteo PAN B
Kuesgi).
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AHanoriyny Yrojy mpo CIiB3aCHOBHHIITBO
MDKHApPOJHOTO JKypHaIy [1i0600Hi mexHo0-
2ii: mpomucnosa ma YusiibHa ITHMHCEHepIs YK-
JaIeHO 3 YHIBEPCUTETOM HAyKH 1 TEXHOJIOTIH
zaucy (Kuraii), 3rinno 3 sixoro Ctoponu Oe-
pyTh Ha cebe Horo crijibHe BUAAHHS, a KUTak-
cbki Haykosmi PhD Prof. Jiayou Wang (Jiang-
su University of Science and Technology,
Zhenjiang) Ta PhD Chuanbao Jia (Shandong
University, Jinan, Shandong) craau uienamu
MDKHAPOJIHOI peaKIiifHOT pajiu.

CTOpOHM MOTOJWINCH CIIBIPALIOBATH B
Jycl B3a€EMOpPO3YMiHHS, 3MIIHEHHS APYKHIX
BIZHOCHH 1 3B’SI3KiB, BUTIHUX Mg 000X Cro-
piH, Ta CHOUTBHO 3AIMCHIOBATH TaKi 3aXOMIH:
OOMIHIOBaTHCh JOCBiIOM, iH(pOpMaLli€l0 B ra-
Ty31 IOCSITHEHb HAYKU 1 TEXHIKH, IPOrpaMaMH
JOCHiKeHb, Oi0miorpadiuHoro Ta iHpopma-
[IAHOIO JTITEPaTyporo, a TaKOX IMPOCHEKTaMU
Ta IHIMMH 1HGOpPMaLIHHUMM MaTepiajamH,
SKI TPOMAaryloTh TEXHIYHI Ta HAYKOBI JOCST-
HEHHsI; MpUiMaTH A0 PO3MJIALy HayKOBI cTaT-
Ti, Marepianu KOHQEpEeHII, NMPOeKTHUX pi-
1IeHb Npo(dhecopChbKO-BUKIIAIAIBKOT0 Ta Hay-
KOBOTO  CKJIaJy  HaBUYAJIBHOTO  3aKJany-
napTHepa Ajs myOJikaiii B MDKHApOAHUX Ha-
YKOBUX JXypHanax [1i06o0ni mexnonozii: npo-

mucioea ma yusiniba inocenepis i Transfer of
Innovative Technologies; 3amy4atu Ha 6e30-
TUTaTHIN OCHOBI CBOIX NMpPEICTaBHUKIB 13 YMCIIa
BHCOKOKBaJIi(hikoBaHUX (PaxiBIliB BiAMOBIIHUX
rajry3ei 10 pereH3yBaHHs HAyKOBHX CTaTeH Ta
CHPUSIHHS BUCBITJIICHHIO PE3YyJIbTaTiB HAyKOBO-
JOCHITHUIBKUX poOiT. YUneHn penakuiiHoi
KoJIerii JKypHajiB KepyloTbCi IPUHLUIIAMU
HayKOBOi €TUKU BUJAHHS, IMOJITHKOIO BiAKPH-
TOTO JIOCTYITY, BUILHOTO HOIINPEHHS HAyKOBOi
iHpopmarii Ta rmodasbHOr0 0OMiHY 3HAHHAMHU
3a]J1s1 3arajibHOTO CYCIIBHOTO TIPOTpeEcy.
Y4acHUKHM MparHyTh A0 pO3pOOKH i peai-
3alii HayKOBO-JOCTIAHMX MPOEKTIB, IO Jie-
xatb y cepi iHTepeciB 060x Ctopin. YcraHo-
BU 3000B’513y10ThCs (DIHAHCYBATH CIIUIbHI IPO-
rpaMH 4epe3 pi3Hi JoKepena ¢iHAHCYBaHHS,
30KpeMa uepe3 AOCIHIJHHUIIBKI IPOorpamMH, y To-
My 4mciai pamkoBi nporpamu €C Ta iH., opra-
HI30BYIOTh CIIUIbHI HayKoB1 KOH(epeHLii Ta
CeMiHapH, CIPHUIIOTh y4acTi CBOiX CIIBPOOIT-
HUKIB B HAayKOBHUX 3aX0/aX, OpraHi30BaHUX
YHIBEpCHTETaMH-TIaPTHEPAMHU. YTouneHun
3MICT BMILEBKA3aHUX 3aBJaHb € IMPEIMETOM
HIOPIYHUX KOJICKTHBHUX OOTOBOpPEHb 1 PIlICHb
YHIBEPCHUTETIB, 30KpeMa Ha MDKHapOAHUX Ha-
YKOBO-TIPAaKTHYHUX KOH(epeHisx. DiHaHCy-

Puc.14. [Ieneratu mixHapoHoi kondepenuii V TIT 2019
Fig. 14. Delegates to the 5th TIT 2019 International Conference
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BaHHS 3aBlIaHb 00uABI CTOPOHM 3HIMCHIOIOTH
13 BpaxyBaHHSIM MOXJIMBOCTEH CBOIX KpaiH.
[IpaBa iHTENEKTYalIbHOI BJIACHOCTi, IO BH-
IJTMBAIOTh 31 CIUIBHOI JISTTBHOCTI, PO3MOIIIIsA-
IOTBCS. MDK JIBOMa CTOPOHAMH IPOIOPLIHHO
110 1XHIX 30008’ s13aHb.

Ha xondepeHnmii migouTo mijcyMKu BUIAB-
HUAYOI JISTIBHOCTI MIKHAPOJHOI penaKIiiHOl
konerii KHYBA. Tak, 3 2015 poky Bugano 9
BHUIYCKIB KypHaNy [1i080o0Hi mexHono2ii:
NPOMUCTIO8A MA YUBLIbHA [HIICeHepisa 1 3 BUTTY-
cku kypuany Transfer of Innovative Technol-
0gies, siKi € JIPYKOBaHUMH OpraHaMu OJTHOM-
MEHHHX KOoH(pepeHIid. 3a 1ei yac omyOsIiko-
BaHO pE3YJIbTaTH HAYKOBHX JIOCIIKEHB TIO-
Hag 100 aBTOpIB, 3 AKKX 6 3aXUCTHUIIHM JOKTOP-
cbki (ScD) i moHa miBTOpa ASCSITKH — KaHIH-
narceki (PhD) muceprariii. XXypHamu € daxo-
BUMH, TPOIHJIEKCOBaHI Y 8 HayKOMETPHYHHX
0a3ax, matrote DOI, iMmakr-dakrop, monan 80
% KOHTEHTY APYKYEThCS aHTIIICHKOI0 MOBOIO.
XKypHanu perieH3oBaHi, MalOThb MDKHAPOIHY
pemaKiiiHy panay, TepCOHAIbHI JIBOMOBHI
CaliTH, NOTPUMYIOTHCS MOJITUKH BIAKPUTOTO
JIOCTYIy 1 3 HACTYIHOTO POKY HOMIHYIOTBCS
10 6azu Scopus.

[TpuiinATO pimIeHHS MPO MPOBEACHHS IIOC-
TOT MIKHApPOAHOT HAYKOBO-TIPAKTHYHOI KOH-
dbepennii Transfer of Innovative Technologies
y kBitHi 2020 poky (Puc.14). Opkomirter mo-
JIKYBaB yYaCHHMKaM 3a IUIAHY poOoTy, moda-
’KaB HaCHAaru M ycmixiB B MOJaJIbIIINA HAyKOBIH
ISUTBHOCTI.

Fifth international scientific and practical
conference «Transfer of Innovative
Technologies 2019»

Mykhailo Sukach

References. In May 2019, the 5th International
Scientific Conference on Transfer of Innovative
Technologies was held, which became a logical
continuation of the Underwater Technologies Fo-
rum, which for four consecutive years was held at
the Kyiv National University of Civil Engineering
and Architecture under the slogan "Impact of Wa-
ter on the Environment and Innovative Technolo-
gies".

The main focus is on the integration of domes-
tic and foreign experts in the development of theo-

14

ry, research, the creation of new technology and
technologies, the use of the latest energy-efficient
environmentally friendly technologies. Original
ideas, new proposals, non-standard solutions, crea-
tive projects were considered. Methods of research
and prediction of the properties of innovative ma-
terials, structures, technological processes, new
approaches to the design, production and operation
of industrial, civilian objects, infrastructure, ener-
gy, ecology, computer and information technolo-
gies are proposed. Original works and authoritative
reviews on innovative technologies in construction,
architecture, other fields of science and technology
are presented.

More than a hundred applications were re-
ceived, including from scientists, manufacturers
and experts from Poland, Lithuania, Belarus, Aus-
tralia, China, in the thematic areas: Architecture,
Infrastructure, Construction, Engineering, Infor-
mation Technology.

The results of the competition program by nom-
inations are summarized: Innovation project,
Presentation, Publication. The best works are rec-
ommended for publication in international scien-
tific journals Underwater Technologies: Industrial
and Civil Engineering and Transfer of Innovative
Technologies. Agreement was reached between
KNUBA, Silesian University of Technology (Za-
brze, Poland) and Jiangsu University of Science
and Technology (Zhenjiang, China) for the joint
publication of scientific journals. The importance
of international cooperation in various fields and
transfer of innovative technologies is emphasized.

Keywords: scientific-practical  conference,
transfer of innovative technologies, competition
program, joint publications.
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Abstract. The Black Sea Region of Ukraine
with the length of 2,8 thousand km can be identi-
fied as one of the most long-range regions in re-
gard to the sustainable tourism development. The
potential opportunities of the possible tourism de-
velopment and improvement can be caused by the
following main factors: incomplete level of the de-
velopment of tourism resources; attractiveness for
the population of such regions as East Europe,
North and Central Asia that have transport connec-
tion and traditionally use the Black Sea coast for
summer rest without language barrier; enlargement
of the tourism field for the tourists from the coun-
tries of Central and West Europe; developing of
the quality of the tourism service as a result of the
realization of the privatization of the tourist com-
plexes; improvement of the environmental safely
level that is already observed and can be continued
as a result of the implementation of the environ-
mental measures; development of the transport sys-
tem, improvement of the access and visa regime;
difference between the costs for tourist services.

The Law of Ukraine "On Tourism", established
the legislative preconditions for tourism transfor-
mation. Also provided the essential change of the
governmental scheme in the field of tourism with
the aim so approach its formation to the one of the
one of the priorities in the branch of economics. At
the same time the real problems and constraints ex-
ist which restrain the sustainable tourism develop-
ment in the Ukrainian, part of the coastal zone.
There is a necessity for the development of some
parts of the tourism services which are the obliga-
tory components of the market economy system
and which formerly were not developed or were
solved without taking into account economic
measures.

Transfer of Innovative Technologies
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They are: the establishment of the marketing
system for the provisions of the tourism activities,
including the establishment of the sale system, ad-
vertisement, arrangement of the services structure
in accordance to the requirements, certification of
the tourist complexes in regard to the world service
level; development of the tourist infrastructure,
provision of the necessary, information about the
quality of environment and value of recreated re-
sources. There is a need to conduct the environ-
mental sanitation of the tourist complexes on the
base of their privatization.

Keywords: Territory planning, coastal zone,
tourism development, description of the Azov-
Black Sea region.

INTRODUCTION

Activation of urbanization processes, sub-
stantial changes in socio-economic relations,
intensification of anthropogenic loadings on
natural systems, violation of the ecological
balance on territories of the coastal zone of the
Black and Azov Seas of Ukraine condition the
necessity of defining a clear town-planning
strategy of their development, a balanced
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structure of land-use, ecologically-oriented
ways of territorial organization and nature
management in this region.

In accordance with the Resolution of the
Cabinet of Ministers of Ukraine "On adoption
of the State Regional Development Strategy
for the period till 2015", measures are envis-
aged for restructuring the economic base,
modernization of the infrastructure, develop-
ment of city agglomerations, tourism and rec-
reation, including in this region. This conforms
with "Guiding Principles for Sustainable Spa-
tial Development of the European Continent
(CEMAT)" (the Ministry of Regional Devel-
opment of Ukraine, 2007); with the Decree of
the President of Ukraine "On activities for de-
velopment of tourism and resorts in Ukraine™
(N0.136/2007 of February, 21, 2007).

The fundamental town-planning project de-
veloped in 2006 by the Ukrainian State City
Planning Research Institute "DiproMisto”,
"Scheme of Territorial Planning of the Coast
of Black and Azov Seas for Implementation in
Donetska, Zaporizka, Khersonska, Odeska,
Mykolaivska Oblasts and AR Crimea" takes
into account provisions of this governmental
instruction, provides substantiation for direc-
tions of developing the multi-sector economic
complex of this region, forecasts the number
of population and the number of holiday-
makers and tourists for the future, as well as
introduces the planning structure of the coastal
territory in view of protection, rational use and
reservation of valuable lands of different des-
tination and future prospects for development
of coastal territories and cities within the sys-
tem of the European Black Sea Region [2, 3].

Separate issues of the ecological and town-
planning nature related to development of
coastal territories are regulated in Ukraine by
over 15 legislative acts, including "On adop-
tion of the National Program of Environmental
Protection and Recreation of the Azov and
Black Seas", "On the Nature Reserved Fund of
Ukraine", "On Resorts", "On the General Ter-
ritorial Planning Scheme of Ukraine”, "On
Territorial Planning and Land Development",
"On Protection of Cultural Legacy", etc. [7, 8]

The Project "Environmental Collaboration
for the Black Sea" financed by the European

16

Union upon the request of the Ministry of En-
vironmental Protection of Ukraine developed
the new draft Law of Ukraine "On the Coastal
Zone" as an integral object of integrated man-
agement and legal regulation of economic ac-
tivity, zoning planning and development of its
territory's elements.

Actuality of the legislative provision for de-
velopment and protection of natural resources
of the coastal zone is grounded on the follow-
ing aspects [9, 10].

« Uniqueness and invariance of natural re-
sources of the Azov-Black Sea region. The po-
tential of resort and recreational, tourist and
natural landscape resources of the coastal zone
in view with its current status is not sufficient-
ly used — 6 times less that could be taking into
account perspective opportunities. The priority
role in development of this sphere. both as the
means of satisfying cultural needs and growth
of the national and regional economy is under-
estimated at all levels of governmental struc-
tures.

 The high urbanization level of the coastal
zone of the region. The percentage of town-
planning development territories within the
two kilometer protection coastal zone makes
over 70,0%; density of population exceeds the
mean indicator for Ukraine by 33 %; the num-
ber of population of coastal districts and cities
makes up over 6 million persons. All of this
requires expansion of spatial scopes of costal
settlements for their "ecological and town-
planning unloading".

 Polyfunctional economic structure of
coastal settlements. Natural landscape re-
sources valuable for development of resorts
and recreation, land resources limited for
town-planning development and inevitability
of strengthening of the production constituent
in the system of "production-settlement-resort
(recreation, tourism)" due to building of stra-
tegic industrial objects, ports, communal and
warehouse objects generate conflicting prob-
lems. In this connection, coastal settlements
become an object of differentiating of various
functions and spatial transformation on princi-
ples of searching for a "balance of interests".

« Ecological impacts on functioning of
coastal settlements. Coastal settlements are lo-

Transfer of Innovative Technologies
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cated in "epicenters of ecological risks and re-
strictions”. By the level of negative impact on
marine basins of the beach area, the housing
and communal economy, which inflicts more
than a half of all economic damages, and ob-
jects of marine transport and industrial enter-
prises are the greatest" sources of contamina-
tion, the percentage of losses inflicted by
which makes up to 40.0%. This promotes the
role of ecologically-oriented planning facilities
of balanced natural and anthropogenic devel-
opment and creation of specialized functional
districts and areas within the coastal zone.

« Limited regulatory documents on planning
of coastal territories with their specific fea-
tures. Planning aspects of coastal territories
and cities are currently regulated by the State
construction norms DBN 360-92** "Town-
planning Planning and development of urban
and rural settlements™; by the designer's refer-
ence' book "Town-planning”, as well as by
over ten methodical recommendations of the
period of 1970 — 90s. However, all the above-
mentioned regulatory and methodical docu-
ments refer to general principles of planning of
all types of settlements without taking into ac-
count specifics of natural and geographic con-
ditions of their location; recommendations on
planning of coastal territories mainly offer
planning suggestions only for resort settle-
ments, their areas and complexes, which are
developed based on socio-economic principles
contradictory to market ones without studying
of the poly functional structure of coastal set-
tlements and taking into account special re-
quirements of nature protection legislation.

The practice of town-planning development
of coastal territories proves that today we wit-
ness an "active expansion™ of valuable resort
and recreational, as well as nature protection
lands both for development of material pro-
duction objects and for placement of cottage
and summer residences building, housing mul-
tistory construction, etc. The issues related to
the pattern of authorized town-planning use of
territories of coast-protection areas, coastal
shelter belt, resorts sanitary protection dis-
tricts, sanitary and protection- areas of indus-
trial objects are not being resolves, there are
no expressly defined "restrictive and authori-

Transfer of Innovative Technologies
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zation" directions of building activity, no regu-
latory suggestions on balanced poly functional
development of coastal cities — centers of ad-
ministrative, industrial, cultural and tourist
destination, as well as settlement systems
strong points have been developed.

Taking into account the research and practi-
cal elaborations developed in this sphere, it is
possible to conclude that currently only gen-
eral principles of forming mainly resort towns
as centers of temporary settling of holiday-
makers have been worked out, as well as re-
quirements to resort and recreational construc-
tion have been regulated. At the same time,
project developments and scientific researches
do not embrace such urgent issues as:

a) disproportions in development of the
functions "production-settlement-resort (recre-
ation, tourism)"; b) ecological violations in the
coastal shelter belt; c) loss of land and beach
resources for development of resorts, recrea-
tion and tourism in connection with their non-
targeted development; d) use of national natu-
ral resources of the Ukrainian part of the coast
as an inalienable constituent of the intergov-
ernmental tourism system of European Black
Sea countries — for recurrent local needs and
out of control land redistribution; €) develop-
ment of coastal settlements as ordinary settle-
ments without taking into account their special
marine economy, external economic and tour-
ist functions.

DEFINING THE KEY TERMS

In the Guidelines, the terms are interpreted
as follows [1, 4]:

Coastal region — the territory adjoining the
Black and Azov seas directly or through basins
of estuaries, which has a brightly expressed af-
finity of the climate, orography, hydrograph-
ical network, the settlement system, character-
istic of it, and presence of prominent natural
complexes and objects of historical and cultur-
al legacy; embraces territories of the AR Cri-
mea, the city of Sevastopol, Odeska, Mykola-
ivska, Khersonska, Zaporizka and Donetska
Oblasts and is divided into three subregions —
the Crimean, the Black Sea and the Azov ones.
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e
Black See
Subregion

Blak See

Subregions:

D Black Sea
. Cremean
. Azov
Subregions Index, %
g Population Square Urban rate Recreation capacity
Black Sea 47,0 39,6 78,6 33,0
Crimean 18,0 36,9 71,4 37,8
Azov 35,0 23,5 80,9 29,2

A. Location of the black sea, Crimean and Azov subregions within Azov-Black sea region

Black Sea

Number of coastal sities — 56; resorts — 184 B Resort

‘ coastal city

B. Location of the coastal sities and resorts on the Azov-Black sea shore

Fig.1. Schemes of regionalization and urbanization of the Azov-Black Sea coast
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Coastal district — an administrative district
adjoining the Black or Azov Seas in the com-
position of a coastal region.

Coastal settlement — a territorially integral
compact natural habitat of concentration of
population in composition of a coastal district;
based on the number of population, functional
significance and economic profile, coastal set-
tlements are divided into urban (the largest,
major, large, middle, small settlements and ur-
ban type villages) and rural ones (major, large,
middle, small).

Coastal city — a settlement located in com-
position of a coastal region with a coastline,
developed functional and planning structure
that is related to sea economy, transporting
administrative cultural, resort recreational and
tourist activity; divided into cities of republi-
can (AR Crimea) and Oblast significance.

Coastal agglomeration — a group of the
most territorially approximated settlements lo-
cated along the coastline united by developed
inter-settlement connections of the integrative
nature.

Coastal territory — the territory of the
coastal region, coastal district, coastal settle-
ments, major cities and agglomerations com-
prising all lands within their territory in ac-
cordance with categories of their main target
destination set by the current legislation.

Coastal zone — the contact area of dry land
and the sea that passes all along the coastline
and includes the dry land part with natural and
anthropogenic complexes under the impact of
the sea, and the adjoining marine basin that is
under the impact of the coast; the dry land in-
cludes territories of coastal districts, coastal
settlements, major cities and agglomerations
that directly border on the coastline; the basin
part includes basins of inland waters and the
territorial sea.

Coast protection zone — the nature protec-
tion territory of economic activity regulated by
the current legislation set along seas, round sea
arms and estuaries, as well as other reservoirs;
external limits of coast protection zones are
defined within land use organization projects
or in composition a town-planning documents.

Coastal shelter belt — the nature protection
territory allocated within the coast protection

Transfer of Innovative Technologies
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zone and set along the coastline for the pur-
pose of protecting the marine and coastal natu-
ral environment against unfavorable anthropo-
genic impacts, as well as includes the dry land
part and the basin part — coastal "shelter" ma-
rine basin with the mode of limited economic
activity.

Beach area — apart of the coastal shelter
belt (both on dry land and in the marine basin),
the planning, sizes, borders and usage mode of
which are defined in accordance with require-
ments of the Law of Ukraine "On resorts" and
DBN 360-92** "Town-planning Planning and
development of urban and rural settlements”.

Territorial planning scheme (of coastlines,
the coastal territory) — a town-planning doc-
ument determining key solutions for planning
development and other use of the respective
territories of administrative and territorial units
or their separate parts.

General coastal settlement plan — town-
planning documents determining key solutions
of development, planning construction and
other use of a settlement's territory.

Coastal region, district, coastal agglomera-
tion, major city development concept — a con-
stituent of the territorial planning scheme of
the general plan determining strategic direc-
tions of a town-planning object's development
in view of national, regional and local inter-
ests.

Regional settlement system — an intentional-
ly formed in the conditions of a coastal region
or its sub-regions and administrative regions
aggregate of urban and rural settlements of dif-
ferent sizes and economic profile incorporated
with functional, transportation, other mutual
connections round the coastal central city of
the system with the highest administrative sta-
tus, economic and socio-cultural potential.

Ecological network of a coastal region — a
territorial system of nature protection objects
including areas of natural landscapes subject to
special protection, and territories and objects
of the nature reserve fund, resorts and medical-
ly and sanative, water shelter territories, etc.
located within and beyond the limits of coastal
districts and coastal settlements; a constituent
of the national ecological network of Ukraine.
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Coastal resort and recreation, tourist sys-
tem — an aggregate of resorts, recreation areas,
tourist formations, nature reserve objects lo-
cated on the coast and mutually linked, linked
with historical and other settlements with tour-
ist and excursion routes, transportation and
engineering communications.

Engineering and transporting infrastruc-
ture of a coastal region — territorial system of
external transport constructions — railway, mo-
tor-car, air, marine, public passenger transport;
water-supply networks, sewage system, power
supply; coast-protecting hydro technical con-
structions, ports, moorages, navigation safety
objects and other objects, construction of
which is not restricted by the current legisla-
tion.

OBJECTIVE AND TASKS
OF TERRITORIAL PLANNING
OF THE COASTAL ZONE

The objective of the guidelines is to offer
suggestions on the terminology and concept
system, principles of planning functional zon-
ing protection and rational use of territories
(basins) of coastal zones in compliance with
requirements and restrictions of the current
legislation, to describe the procedure of devel-
opment, coordination and adoption of the Ter-
ritorial Coastal Planning Scheme, * to define
its structure and tentative contents [16 — 18].

The key tasks of territorial coastal planning
are:

« comprehensive assessment of the territory
(basin) of the coastline within the set project
frames, state of its economic use, stores of
natural resources, their biological and land-
scape variety, medical resources, available cul-
tural legacy objects, current settlement system,
engineering and transporting infrastructure, as
well as other specific features:

« substantiation of future needs, priority di-
rections and scales of perspective development
of economic activity within the coastal zone;

« conducting scientifically substantiated
functional zoning of the territory (basin) of the
coastal zone, providing for means of its plan-
ning organization of balanced and non-
exhaustive nature management;

20

« development of suggestions for distribu-
tion of lands based on their target destination,
buildings and reconstruction of housing and
communal economy and public servicing ob-
jects, engineering development and equipping
the territory of settlements, development of the
transport network, realization of nature protec-
tion, anti-erosive, anti-sliding and fire-
prevention work, renewal of disturbed natural
complexes, coastal protection, prevention of
changes of the territory's hydrological mode;

« protection and rational use of natural med-
ical and sanitation, recreational, historical and
cultural resources, creative competitive condi-
tions for functioning of resorts, recreation and
tourism areas, providing for planning means
for people's free access to the sea and guaran-
teeing ecological safety in the coastal zone;

» defining monitoring activities for the envi-
ronmental status of the territory (basin) of the
coastal zone, forecasting dynamics of possible
changes, prevention of impact of unfavorable
processes, preservation of natural habitats of
animals and plants included into the Red Book
of Ukraine, the Green Book of Ukraine, the
European Red List of the species of animals
and plants under the threat of disappearance at
the global scale, the Red Book of the Interna-
tional Union for Conservation of Nature
(IUCN);

« assistance of development of efficient
economic activity in the coastal zone taking
into account national, regional and local needs
in the sectors of agriculture and forestry, fish-
ing ports activity, shipbuilding navigation, lo-
cal trades, etc. in compliance with restrictions
of the current legislation;

 organizing the integrated coastal zone
management system based on principles of
collaboration of state, self-governing, non-
government, businesses and other structures, a
strategic approach to planning and implemen-
tation of all administrative and economic ac-
tivities related to the coastal zone taking into
account the long-term prospect [10 — 15].

Transfer of Innovative Technologies
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A. Planning Scheme of the Black and Azov Sea coast of Ukraine
. . Population,

Region Length, km Depth, km Asia, sg. km thousand People/sq.km
Bulgaria 380 30-35 12000 500 45
Georgia 300 3-20 6000 480 80
Romania 245 30-35 7000 400 60
Russia: 250 10-20 4000 360 90
Anapa-Tuapse
Great Sochi 110 1-3 210 200 950
Azov Coast 600 5-35 10000 1200 120
Ukraine:

Odessa Coast 500 15-30 22800 2219 100
West Crimea 390 10— 20 7600 550 72
South Crimea 60 1-5 288 148 530
East Crimea 154 3-15 1530 156 107
Azov Coast 760 1-20 7600 600 80

B. Comparative characteristic of the Sea Coasts of the Different Countries

Fig.2. Features of urban characteristics of the Azov-Black Sea coast

DESCRIPTION OF THE
AZOV-BLACK SEA REGION

The Azov-Black Sea region is located in the
southern part of Ukraine within administrative
borders of Donetska, Zaporizka, Mykolaivska,
Odeska, Khersonska Oblasts and the Autono-
mous Republic Crimea, the city of Sevastopol,
it borders on the territories of Moldova and
Romania The territory of the region makes up
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167,1 thousand sg.km. and constitutes 27,7%
of the total area of the territory of Ukraine.

The population living in the territory of the
Azov-Black Sea region — approx 13,5 min.
people (29,0% all the entire population of
Ukraine), is extraordinarily varied in the na-
tional composition and ethnic features; apart
from Ukrainians and Russians, in separate dis-
tricts there are compact settlements of Tatars,
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Germans, Bulgarians, Greeks and representa-
tives of other peoples [1].

The Azov-Black Sea region comprises terri-
tories of coastal administrative districts and
coastal cities that directly or indirectly
(through basin estuaries) adjoin the seacoast
and form the coastline, the total area of which is
59,2 thousand sq.km. and population — over 6
million people [2].

Based on the complex of physical and geo-
graphical, economic and town-planning signs,
within the limits of the region three subregions
are separated: the Black Sea, Azov and Crime-
an ones.

The total coast length of the Azov-Black
Sea region makes up 2759,2 km, within that
beach resources occupy approx 1300 km of the
coastline. Apart from the marine basin, there
are 14 estuaries in the territory of the region
with the area of 2,5 thousand sq.km.

The network of nature reserved territories
of the state significance within the region
comprises: biosphere preserves — 2, natural
preserves — 6, national natural parks — 1, na-
ture reserves — 35, regional landscape parks —
14, botanical gardens — 2, parks-sights of gar-
dening and park art — 10.

On the base of medical and sanitation re-
sources (mineral water, medical muds, brine of
estuaries and lakes, sea water), the territory of
the region comprises 184 urban and rural set-
tlements attributed to resort ones [3], approx
700 resort and sanitation, recreational and
tourist facilities with the total capacity of
149,7 thousand beds.

The Azov-Black Sea region has a unique
historical and cultural legacy. The state pro-
tects over 3000 real immovable sights of ar-
chaeology, history, monumental art architec-
ture and town-planning 13 historical and cul-
tural preserves, 66 historical cities and settle-
ments of the urban type are included into the
State register.

Socio-economic conditions of this region
have their specific features [2]:

» favorable transport and geoeconomic posi-
tion that attributes international value to this
region as a "pan-European transportation area"
of the Black sea basin or the "Eurasian
transport area” of the Azov-Black Sea basin;
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» tracing of routes of international transport
corridors (ITCs) — the "Danube Water-Way"
(ITC No.7), "Helsinki, Finland — Alexandro-
pulos, Greece” (ITC No.9), "Baltics (Gdansk)
— the Black Sea (Odesa)", the uniform
transport system of BSEC countries, etc.;

* integration links in international organiza-
tions: the European region "Lower Danube",
association of European regions, the working
group of Danube regions, GUAM association,
etc.;

« inclusion into international projects of the
pan-European and Eastern European ecologi-
cal networks with creation of the "Azov-Black
Sea natural ecological corridor";

« the strategic significance of the region in
formation of the economic complex: serves
foreign trade connections, transit of oil and
gas, has pre-conditions for creation of the
coastal infrastructure for development of oil
and gas resources of the Black Sea and Azov
Sea shelf and constellates the fishing activity;

* uniqueness of natural and cultural re-
sources for development of resorts, recreation
and tourism areas, as well as objects of the na-
ture reserve fund of the intergovernmental sig-
nificance (on the borders of Ukraine, Russia
and Romania);

« industrial potential, on the base of which 8
large industrial centers, 8 centers for pro-
cessing of sea food, 6 types of mineral re-
sources mining and processing complexes, 20
marine trade ports and 11 ports points have
been formed;

« developed agriculture, which apart from
production of grain, gardening vegetable-
growing and gourd fields, oil-bearing cultures
and meat and dairy products has a key industry
- viticulture and production of high-quality
wines and brandies.

The network of urban settlements within
the coastline of Azov-Black Sea region in-
cludes 130 settlements, among them 56 bor-
dering on the coastal basin.

The average density of population in the
coastline of the region is 104,57 people/sq.km

Transfer of Innovative Technologies
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(the average indicator for Ukraine is 77,74
persons/sg.km.); in the Black Sea subregion it
is the highest — 124,83 people/sq.km., in Azov
one — 78,72 people/sq.km., in the Crimean
subregion — 99,28 people/sq.km.

The decree of urbanization of the coastal
zone is extraordinarily high — on average,
77,69 %.

In the area of potential danger caused by
various sources of the techno genie nature,
more than 40% population of the region live.

The planning structure of the coastal zone
of the Azov-Black Sea region in accordance
with suggestions of "DniproMisto” [2] is based
on 59 coastal administrative and territorial
units (cities, city councils, districts) of Odeska,
Mykolaivska, Khersonska, Zaporizka Oblasts,
the Autonomous Republic Crimea and the city
of Sevastopol. It is formed in composition of
the 3 subregions — the Black Sea, Azov and
Crimean one, has a developed system of urban
and rural settling, historical settlements
formed, functioning resorts, resting areas and
tourism centers, objects of the nature reserve
fund and historical and cultural legacy, places
of compact settlement of ethnic minorities;
BSEC International Transporting Corridor
(10...20 km from the coastline) is its spatial
framework connected with regional routes of
all types of transport connection, engineering
networks and coastal protection constructions.

REFERENCES

1. Panchenko T.F., 2009. Tourist Environment;
architecture, nature, infrastructure. Kyiv, Log-
0s, 176 (Ukrainian).

2. Territory Planning Scheme, 2006. Coastal Zone
of the Black and Azov Seas for Application in
Donetska, Zaporizka, Khersonska, Odeska,
Mykolaivska Oblasts and the AR Crimea Kyiv,
DiproMisto, 230 (Ukrainian).

3. Resolution, 1997. On amending the list of set-
tlements attributed to resorts, N0.1391. Kyiv,
Cabinet of Ministers of Ukraine, 6 (Ukrainian).

4. Karamushka V.1., 2008. Territorial planning of
development of the coastal zone in Ukraine: an-
alytical review. Kyiv, Education Management
University, 53 (Ukrainian).

5. Town-planning Reference book for the design-
er, 2006. Second ed. (ed. Dr. Architecture

24

T.F.Panchenko). Kyiv, UkrArhBudInform, 192
(Ukrainian).

6. Town-planning, 2002. Planning and develop-
ment of urban and rural settlements. DBN 360-
9** Kyiv, UkrArhBudInform, 107 (Ukrainian).

7. Law of Ukraine, On resorts, 2004. Collection of
legislative acts of Ukraine on protection of nat-
ural environment. Chernivtsi, Zelena Buko-
vyna, Vol.10, 283-290 (Ukrainian).

8. Law of Ukraine, On the nature reserve fund of
Ukraine, 2004. Collection of legislative acts of
Ukraine on protection of natural environment.
Chernivsi, Zelena Bukovyna, Vol.10, 26-39
(Ukrainian).

9. Panchenko T.F, Onischenko V., 2009. Town-
planning principles of complex development
coastal cities (in the conditions of the Azov-
Black Sea region). Report on research work.
Kyiv, Town Planning institute, 165 (Ukrainian).

10. Development of the town-planning code,
2009. Report on research work (adv.
Yu.Bilokon, respons. performer A. Ekonomov).
Kyiv, DniproMisto, 107 (Ukrainian).

11. Composition, contents, procedure of develop-
ment, coordination and adoption of territory
planning schemes (DBN B.1.1-6:2007), 2007.
Kyiv, UkrArhBudInform, 9 (Ukrainian).

12. Fomin I.A., 1986. City in the system of inhab-
ited localities. Kyiv, Budivelnik, 112 (in Rus-
sian).

13. Dyomin N.M., 1991. Management by devel-
opment of town-planning systems. Kyiv,
Budivelnik, 185 (in Russian).

14. Bilokon Y.M., 2003. Regional planning (theo-
ry and practice). Kyiv, Logos, 246 (in Ukraine).

15. Ludmila Ruban, 2016. Underwater urban
studies: modern issues and trends. Underwater
Technologies, Vol.03, 54-65 (in Ukrainan).

16. Iryna Ustinova, 2015. Theoretical principles
of ware urbanistics. Underwater Technologies,
Vol.01, 33-42 (in English).

17. Timokhin V., 2008. Architecture of City De-
velopment. 7 books on the theory of city-
planning. Kyiv, KNUBA, 628 (Ukrainian).

18. Kuznetsov O.L., Bolshakov B.E., 2002. Sus-
tainable development: Scientific Fundamentals
of Designing a System Nature-Society-Man. St.
Petersburg-Moscow-Dubna, Humanystyka, 616
(in Russian).

Transfer of Innovative Technologies
2019 Vol.2, No.1, 15-24



Architecture, Infrastructure

TeppuropuajbHoe IVIAHUPOBAHKWE U Pa3BUTHE
Typu3Ma B NpUOpeKHOii 30He Y KPaUHbI

Tamapa Ilanuenxo

AHHoTauusi. YepHOMOPCKUM PEruoH YKpauHbl
MPOTSDKEHHOCTBIO 2,8 TBHIC. KM MOXKET OBITh WACH-
TUGUIMPOBAH KaK OAWH U3 Hanbosiee OTJaICHHBIX
PETHOHOB B OOJIACTH yCTOMYMUBOTO PAa3BUTHS TYy-
pusMma. IloreHrmansHpie BO3MOKHOCTH Pa3BHUTHS
TypU3Ma W HMX YIy4YIIEHUS MOTYT OBITH BBHI3BAaHBEI
CJIETYIOIINMU OCHOBHBIMH (pakTOpaMu: HEMOTHBIN
YPOBEHB Pa3BUTHS TYPUCTUIECKIX PECYPCOB; MPH-
BJIEKATEJIbHOCTh I HAceJleHUs] TaKUX pPErHOHOB,
kak Bocrounas Espomna, CeBepnast u LlenTpanbaas
A3, KOTOphIE UMEIOT TPAHCTIOPTHOE COOOIICHHE
Y TPAIUIMOHHO MCIOJB3YIOT modepekbe YepHoro
MOpSI JJISl JIETHETO OTAbIXa 0e3 S3IKOBOTo Oapbe-
pa; pacuimpeHne TYpUCTHIECKOTO MO IS TYpH-
cToB U3 cTpaH LlenTpansHoil u 3anaaHoit EBponsl;
pa3BUTHE KayecTBa TYPUCTUUECKOTO CEpBHUCA B pe-
3yNbTaTe peaju3aliy MPHUBATU3ALINN TYPHCTHUYE-
CKHAX KOMIUIEKCOB; YIIyYIlIEHHE YpPOBHS SKOJIOTH-
YeCcKoi 0e30macHOCTH, KOTOPBIM yxke Ha0IoaaeT-
Csl U MOXKET OBITh MPOJOJDKEH B pe3yibTaTe OCy-
IIECTBIEHUS] TPUPOAOOXPAHHBIX MeEp; PpPa3BUTHE
TPAHCIIOPTHOM CHUCTEMBI, YIy4lIeHUE AOCTyNa M
BHU30BOTO peXHMMa; pa3HHUILIA MEXKIY pacXxoJaMH Ha
TYPUCTHUYECKUE YCITYTH.
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3akoH YkpauHsl «O Typu3Me» YCTaHOBWIJ 3a-
KOHOZATEJIbHBIE MPENNOChUIKN I TpaHchopMma-
muu TypusMma. Takke mpemycMaTpuBaeTcs cCylie-
CTBEHHOE M3MEHEHHE TPaBUTEIbCTBEHHON CXEMBI
B 00yacTu Typu3Mma C MeJbI0 IpUOIU3UTE ee (op-
MHUPOBAHUE K OJHOMY W3 IPUOPHUTETOB B OTPACiH
SKOHOMHKH. B TO e BpeMsi CyIIECTBYIOT pealib-
HBIE TPOOJIEMBl M OTPaHHYEHHUs, KOTOPbIE OTpaHu-
YMBAIOT Pa3BUTHE YCTOWYMBOI'O TypHU3Ma B YKpa-
WHCKOM wactu mpuOpexHor 30HBL CylecTByeT
HEOOXOIUMOCTh B Pa3BUTUM HEKOTOPHIX 4YacTei
TYPUCTUYECKUX YCIIYT, KOTOpBIE SBIIOTCSA 00s3a-
TEJbHBIMH KOMIIOHEHTAMU CHCTEMBI PBIHOYHOMN
SKOHOMHKH M KOTOpBIE paHee He ObuTH pa3pabora-
HBI WK pelieHbl 0e3 y4eTa SKOHOMHUECKUX Mep.

OT0: CcO3laHHEe MAPKETUHTOBOW CHUCTEMBI IS
TYPUCTUYECKOW AEATEILHOCTH, B TOM YHCIE CO-
3aHUE CUCTEMBI MTPOAAXKH, PeKIIaMa, OpraHnu3aIHsl
CTPYKTYPBI YCIYT B COOTBETCTBHU C TpeOOBaHUS-
MH, cepTUHKALUsS TYPUCTHYECKHX KOMIUIEKCOB
OTHOCHTEIIFHO MHUPOBOTO YPOBHSI OOCITY)KUBaHWUSI,
pasBUTHE  TYPUCTHUYECKOW  HMH(PACTPYKTYpHI,
MpeoCcTaBlieHre HEeoOXOAUMOW HWH(OpMAIHHA O
KadecTBE OKpPYKalolIeH cpelbl U CTOMMOCTH BO3-
00HOBIISIEMBIX pecypcoB. HeoOxomumo mpoBecTu
9KOJIOTHYECKYIO CAaHALUI0 TYPHUCTUYECKUX KOM-
IJICKCOB Ha OCHOBC HUX IMPpUBATHU3allNU.

KioueBbie cjioBa: TeppUTOpUAIBHOE TUIAHH-
poBaHHe, NMpUOpEKHasi 30HA, pa3BUTHE TYPU3MA,
onucanne A30B0-UepHOMOPCKOTO peruoHa.
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Abstract. This article deals with the modular
regulation techniques in the design of innovative
enterprises in order to improve operational effi-
ciency, as well as creating a more rational method
of expansion and transformation. Consequently,
the advantages of modular architecture in reducing
the cost, labor and costs of building materials are
compared with traditional methods. In addition, the
contribution of further expansion of buildings by
modular architecture is described. Based on scien-
tific research, two classes of a modular system are
defined for regulating the architectural structure of
existing and new objects of an innovative enter-
prise: combined and specialized. Such systems are
realized in the form of a grid, cellular structure and
prefabricated units, which allow combining homo-
geneous and heterogeneous functional zones. At
the same time, more acceptable module dimen-
sions are determined for the main types of spaces
in innovative enterprises: office, laboratory and
production. The use of one or another type of
modular solution, which adapts to the requirements
of the terrain and the functional process of innova-
tive buildings for various purposes, is recommend-
ed.

Modular unit techniques for the construction of
temporary, permanent and mobile buildings of
innovative enterprises are also presented in this
article. Prefabricated modules, which include flat
materials and spatial blocks, are considered. Metal,
wood, plastic and reinforced concrete wrapped and
blocks for creating modular systems are the sub-
jects of study in this article. Also, some companies
that have developed typical modular buildings
from similar building materials are named. The
methods of connecting and assembling elements
from the modules both at the plant and at the con-
struction site are analyzed. It also explains the
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Napu Kazemu

AcnupaHT kadeapbl ApXUTEKTYP-
HOr0 NPOEKTUPOBAHMUS TPpaXKaaH-
CKUX 30aHUN N COOPY>KEHUM

relationship between the dimensions of modular
structures and vehicles. Examples from world ex-
perience are given for each of these types.

Keywords: innovative enterprise, Science Park,
modular system, universality, flexibility, functional
area, functional cell.

INTRODUCTION

Modular construction as an accelerated
construction method is an alternative for tem-
porary and mobile architecture. Buildings de-
signed in this way consist of sections (mod-
ules) prepared at the factory and contain inter-
nal technical facilities (electrical wire, water
and sewer pipes). After the assembling mod-
ules on site, additional architectural finishes
can be applied and the completed product is
almost indistinguishable from the construction
created by traditional methods.

However, modular architecture includes a
broader concept than the use of prefabricated
units to create a building. Modules can consist
of separate prefabricated elements (columns,
trusses, panels), combined according to the
principle of determined repeating steps and
spans. Thus, modular architecture is the best
solution for some long-term, temporary or

Transfer of Innovative Technologies
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permanent facilities, such as construction
camps, laboratories, schools and classrooms,
civil and military housing, industrial facilities,
churches, medical mobile buildings, sales of-
fices and retail shopping centers, fast food
restaurants and ticket offices.

THE ROLE OF MODULAR DESIGN TO
IMPROVE INNOVATIVE ENTERPRISES

Based on the "theory of innovative enter-
prises” the characteristic features of an innova-
tive enterprise (IE) are the accumulation, col-
lectivity and variability of the innovation pro-
cess in the management of company [4, p. 67].
IEs are dynamic buildings that, in accordance
with the frequency of changes in research and
production methods, are able to change their
characteristics. Some architectural ways such
as transformation of form and structure, dy-
namic lighting, the use of universal three-
dimensional elements are useful to achieve this
goal [6, p.53]. Scientific achievements and the
experience of advanced technologies in vari-
ous fields promote innovative developments of
engineering, technology, labor organization
and management [5, p.129].

Science Parks are vivid examples of IE.
There are 3 types of processes in a science
park, which simultaneously appear with the
growth of the enterprise and innovative pro-
gress: research and experiment; production;
rent of office spaces. The territorial expansion
of facilities is necessary for the cyclical devel-
opment of the innovation process. However, it
is not the single duty of innovative enterprises.
The architectural design of innovative build-
ings should be based on the universality and
flexibility, in order to promote the transfor-
mation of spaces, fluctuations in the number of
personnel and the volume of production. A
modular system allows implementing these
priorities. The advantages of this solution are
minimizing the necessary operational areas
with maximum efficiency, expanding effective
areas, creating universal spaces; observing the
rhythm of transport and engineering commu-
nications; opportunities for industrialization of
construction work; application of unified de-
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sign solutions; ability of open planning solu-
tions.

Recommended Classes for Modular
Structures

There are two classes of modular structures
in order to plan an IE: combined and special-
ized. The combined modular structure is a
common structural module that is used to host
all clusters of an IE. This technique is used
when using the existing infrastructure and in
the formation of IE due to the reconstruction
of other buildings; in the case when territorial
limitation does not allow to form separate or-
ganization of functional groups; in the case of
the chaotic IE at the level of the block, city
and region (Fig. 1).
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Fig.1. Modular structure’s classes

Of course, this technique complicates future
expansion and placement of heterogeneous
functional areas in one building. In this case,
the modular system can be partially or fully
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specialized. In the first case, heterogeneous,
but functionally connected with each other
spaces are organized within the framework of
one module. Using this method, office premis-
es are integrated in a laboratory modular sys-
tem [14, p.29-46] (Fig. 2).

A full modular system allows organizing vari-
ous functional groups. This method is used for
large IEs that are formed in non-constructed
areas.
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Fig. 2. Samples of a partially specialized modu-
lar structure on the example of laboratory
facilities (according to [1] in the author's
interpretation)
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In this method, all vertical elements are inte-
grated into the perimeter of the lab floors. Horizon-
tal ducts run in interstitial floors [14, p.22].

The modules in innovative enterprises are
the grid of functional zones in the master plan,
cells with specific dimensions, prefabricated
units and steps of the supporting structures.
These modules can be either flat or spatial (3
dimensional). Modules should include the ratio
of service and work areas. According the er-
gonomics a work post for each person should
be at least 1.8 x 1.8 m in plan, which can be-
come a unit for the workplace, work cell,
working field, building and urban planning
module [9, p. 80]. The other modules are taken
as a multiple correspondence of a cell 1.8 x 1.8
m., which can have different configurations,
such as 3.6; 10.8; 21.6; 54.0; 72.0; 108.0;
360.0; 1,080.0. If in specific cases a smaller
unit is needed, the steps should have a multiple
correspondence of 30 cm (i.e. 0.3; 0.6; 1.2).
Practically more acceptable grids of columns
are 3.6; 6; 9 or 12 m. Spans in accordance with
the requirement can be 6; 9; 12; 18; 24; 30;
36m.

For office and laboratory premises, a modu-
lar size of the width of is accepted, a multiple
correspondence of 3.6 m. Another issue in or-
ganization of laboratory-office module is the prob-
lem of staff Interior flexibility. It typically takes
about three years for a lab to be designed and built.
During this time, an organization's research needs
may change or the people doing the research may
leave and be replaced by others. In either case,
there is a good chance that the purpose of the lab
will change. If the entire lab is fitted with new
casework, the casework may have to be changed
before anyone occupies the new laboratory. To
minimize this problem, equipment zones should be
created in the initial design. An equipment zone is
an area that can be fitted with equipment, movable
furniture, fixed casework, or a combination of any
of these. The fixed casework is usually located on
the outside wall, with islands defined as equipment
zones. It may also be helpful to locate 90 cm to
180 cm equipment zones on the outside walls to
accommodate cylinders near fume hoods and re-
frigerators at the perimeter [10, p.14].

It is possible to determine the division of
common territory in master plan, for example,
the distance from IE to transport stops and
public facilities should be 360 m, the length of
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residential streets 720 m, highways and trunk
engineering communications 1080 m [9, p.
82]. As a structure-forming basis for the plan-
ning arrangement of industrial facilities in a
historical environment, a block-modular struc-
ture using a small-sized module — 3 & 6 m can
be used. The use of such a module allows tak-
ing into account the planning parameters of the
existing development during adding new
fragments and ensures the best master plan
organization of the industrial facility [8, p.92].
To increase the efficiency of a modular sys-
tem, it is necessary to create horizontally and
vertically unified sectors. In this regard, units
and block section systems are used. For exam-
ple, laboratories with uniform spatial parame-
ters are located in one unit, or bathrooms on all
floors are in the same place. The height of the
premises is determined by a multiple corre-
spondence of 3 m, which reaches more than
9.6 m in industrial premises, and more than 12
m in atrium-type buildings. However, a height
above 6 m is not applicable for buildings with
more than one floor.

The modular system depends on the type of
planning solution. The key point in this regard
is the location of workspaces around circula-
tion areas (corridors, stairs, halls and court-
yards). There are 3 main layouts of workspace
location: linear, central or core and comb-like
[14, p.47-50]. In the central design, the rooms
are located around a hall or an atrium, and in
the rest, around a corridor. The modular struc-
ture determined is based on these configura-
tions. In some cases, the central layout is a
universal place in which spaces are umbrella-
like organized. It means that all the functional
areas, which can have their own ceilings, are
located under a common cover. An example of
this type is the Electronic Products Factory
and the Renault Distribution Center in Swin-
don, England (architect N. Foster). In such
buildings, spaces are divided by partitions and
furniture. Large-sized unit and pavilion mod-
ules are used for organizing spaces of a re-
search and production. For example, the Ant-
arctic Research Station Halley VI (Hugh
Broughton and AECOM) and the Schlumberg-
er Research Center in Cambridge (Fig. 3).
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Fig. 3. The modular structural system for scientific
and industrial purposes [sources of figures
and photos: slideshare.net, tensinet.com,
flickr.com, hbarchitects.co.uk, porta-
fab.com]

Modular units are usually assembled in
large production halls with a conveyor pro-
cess. Modules are built in the factory within
one to three months, and on-site construction
can take only 10 days after relocation of build-
ing’s parts. Even though to install the units a
crane sometimes is necessary, but often they
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simply slide onto the foundation using fork-
lifts. The assembly of modules can usually
take several hours or several days, and the
final product is indistinguishable from typical
buildings built on by traditional methods.

Another way to build a modular system is
to use volumetric-unit structures. These units
can be separate or combined. Unit modular
elements can be used on a large scale to create
office-administrative spaces. The conveyor
production of modular units can reduce the
total cost by 1.8-2 times, the number of as-
sembly elements by five times, and construc-
tion duration by three times [1, p.334]. An
example of this type of building is the AZM
bureau in Holland (architect L. Bisscher), the
Plastic office in London (architect H. Stanley
Smith) and the office pavilions of the Nardini
distillery in Bassano Del Grappa, Vicenza,
Italy (architect Massimiliano Fuksas). The
press and information center in Tokyo (archi-
tect Kenzo Tange) is an example for the com-
bination method (Fig. 4).

The volumetric-unit structures allow to in-
crease or decrease the size of buildings by add-
ing or removing modules without changing the
basic structure. The same process can be used
for transformation and functional change.
Thus, the expansion and transformation of the
building does not cause much delay in the ex-
ploitation of the enterprise.

The same method can be used to reduction
of a company. Modules can be removed and
sold as a separate, smaller building. In addi-
tion, it is possible to operate them for other
purposes by adding or removing modules, or
moving the building to another location.

Ultimately, there are some benefits to a
modular architecture:

- Reduction of environmental impact;

- Less waste material in landfills;

- Labor and resource efficiency;

- Optimization of the construction process
(in many cases, the completion of the con-
struction process occurs 50 percent faster than
conventional construction);

- Improving the safety and comfort of the
construction process;

- The ability of synchronizing the stages of
construction, which in traditional methods go

30

consequently;
- Reducing the cost of building materials
and work [17, p.4].

THE PRESS AND INFORMATION
CENTER IN TOKYO
(ARCHITECT KENZO TANGE)

THE AZM BUREAU IN HOLLAND
(ARCHITECT L. BISSCHER)

T

THE PLASTIC OFFICE IN LONDON
(ARCHITECT H. STAN-LEY SMITH)

THE OFFICE PAVILIONS OF THE NARDINI
DISTILLERY IN BASSANO DEL GRAPPA,
VICENZA, ITALY (MASSIMILIANO FUKSAS)

Fig. 4. The unit modules for office buildings
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However, the volumetric unit constructions
have some disadvantages. Despite the flexibil-
ity of this system, the design of non-standard
smooth forms is limited. Therefore, specific
custom modules are required. In addition, the
transportation of blocks depends on the dimen-
sions of vehicles and road regulations. In addi-
tion, the number of levels of a modular build-
ing is limited. This limit depends on the coun-
try's standards. For example, in some Asian
countries the construction of modular build-
ings up to 12 floors is accepted.

The application of large modular units for
the design of a production cluster

Since in the frame-panel system not all con-
struction work is completed at the factory (fin-
ishing, sanitary, installation remains for the
construction site), along with the improvement
of progressive frame structures, new systems
with a high coefficient of factory readiness are
being searched. In this regard, the use of large
modular units can be an alternative to increase
the speed of construction, as well as simplify
the architectural transformation [2, p.334].
Innovative enterprises can include a produc-
tion cluster or be formed as a part of an indus-
trial district. Modular design is necessary to
increase the efficiency of the production pro-
cess, as well as separate areas with hazardous
activities from office buildings. Production
workshops, consisting of small unit modules
can be combined and create large modular
units. These large units govern the configura-
tion of buildings and structures of the produc-
tion cluster in accordance with existing condi-
tions and requirements. The production pro-
cess consists of three main stages: storage and
supply of raw materials; treatment; the release
and storage of the product. Therefore, work-
shops, buildings and structures, which are as-
sociated with each stage, can be considered as
an independent unit (except in exceptional
cases when technical solutions require com-
bining the elements of two or all stages into
one whole). Depending on the topographic
features and shape of the site, as well as for the
implementation of a more compact planning
solution, it is possible to have different con-
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figurations of production units: linear; parallel;
P- and L-shaped; complex (Fig. 5).

A linear arrangement is preferable for pro-
duction workshops, as this layout practically
and psychologically is more rational. Parallel
layout is a kind of linear type and is used when
more than one production conveyor line exists.
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Fig. 5. Layout techniques for the main constituent
units of a production cluster

A) LINEAR; B) PARALLEL; C) U-SHAPED;
D) L-SHAPED; E) COMPLEX

U-shaped layout is appropriate when the
raw material and product storages are located
near. Sometimes part of the unusable product
is returned to the production line, but in this
case additional storage facilities for return ma-
terials are required. L-shaped layout promotes
the separation of entry and exit on the produc-
tion site. It means that the raw materials are
transporting in one direction, products are ex-
ported in another perpendicular direction.

Generally, dimensional requirements for
modular units are determined by transportation
restrictions. The more common dimensions are
calculated as follows: the maximum width of
the standard module is 3.8 m, and the large —
4.8 m; the maximum length of the standard is
15.8 m, and large: 18.3 m; maximum module
height 3.6 m. The maximum height of the fin-
ished unit in the form of a building: from one
to three floors for wooden blocks, from 5 to 12
for steel, from 12 to 20 for reinforced concrete
[18, p.169, 175].
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Combination of modular elements

In contemporary architecture, in order to
increase efficiency, different materials are
used to create modular units. For example, it is
possible to make a metal frame, sheathe it with
wooden panels with heat-insulating fiberglass
layers, and at the end to mount it on a rein-
forced concrete foundation. Modular units can
be created using various combination methods
of elements:

- Single element method, where the same
fundamental elements with different facade
claddings are used;

- By the method of exchange of compo-
nents, where the same fundamental elements
are used, but by changing the parameters of
the units after installation, various functions
are assigned to each unit (the internal change);

- Cutting in size, where modules with the
ability to cut into standard sizes for different
purposes are used;

- applying a basic structure in the form of a
frame and attach prefabricated elements to it;

- Sectional modularity, in which different
elements are used, but are connected by one
method to the basic structure and to each other
[18, p.182-184].

The classification of modular elements is
necessary to improve their application. The
principles outlined in the preceding sections,
concerned with the various devices which can
be used to improve the efficiency of structures,
can form the basis of a classification system
for structural elements. The primary categori-
zation is between form-active, semiform-
active and non-form-active elements because
this is the most important factor in determining
the level of efficiency, which can be achieved.
Elements are further classified according to the
degree of ‘improvement’, which is present in
their cross-sections and longitudinal profiles
[19, p.45].

Plastic modular units

The first such modules were made in the
UK in 1968. Plastic modular units can be used
to provide temporary and mobile buildings for
areas suffering from cataclysms, as well as for
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research and expeditionary work in extreme
conditions. Other purposes of such a unit are
exhibition pavilions, offices, checkpoints,
camps, and temporary residential buildings,
domestic and medical-operational premises.
Plastic units made of compressed PVC sheets
are most often produced in pentagonal and
hexagonal forms, connected by bolts. Units are
combined directly or using prefabricated cor-
ridors. In addition, vaulted modules from
composite-laminate materials are practiced
(such materials include multilayer cellulose,
graphite, fiberglass, boron and silicon carbide
plates). Such prefabricated units, in turn, are
combined from separate prefabricated panels,
connected with bolts and other similar rein-
forcing elements, or sealed with high tempera-
ture.

As a disadvantage, the working space in
plastic containers is limited. However, they
have also some advantages. For example, these
units can be environmentally friendly and en-
ergy efficient. Existing landscape elements
(earth, green cover) can be used as thermal
facade insulation. This technology allows ad-
aptation to topography and landscape envi-
ronment, taking individual approaches and
reducing the necessary amount of human re-
sources for installation and dismantling due to
the low weight of the constituent elements and
the ease of installation process (usually 2-3
people are enough). Unlike other types of
modular units (metallic and frame-panel units),
technical elements (pipes, ventilation shafts,
electrical wires) can be installed anywhere in
the unit. On the other hand, plastic materials
help to avoid overheating of the internal space
of the units.

As examples of plastic modular blocks, two
products of French manufacturers will be con-
sidered:

1. Wight’s Isle, manufactured by Wight
Plastics Limited Company, 1971. The basic
module consists of six wall panels and 6 roof
elements. There are sandwich elements made
of two fiberglass layers of reinforced polyes-
ter, filled with foamed PVC. The assembly of
various elements is carried out using galva-
nized steel bolts.

Transfer of Innovative Technologies
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2. Floating modules J. (1970). Architects
Jacques Boeuf, Jean-Pierre Leverer, B. Gilet
and M. Menager have designed these industri-
al, transformable, combinatorial and expanda-
ble units. Architects offered the existing tech-
nology of that time to create plastic bottoms
and cases under the press. The diameters of the
cases reached 3.5 m. The shell elements are
assembled using bolts and compression joints.
These modules can be grouped to create set-
tlements and coastal cities [20] (Fig. 6).

Container-type units from metal truss
and blocks

Even though the containers were first creat-
ed for industrial purposes (storage, laboratory,
household), they were gradually used in the
construction of office and residential build-
ings. There are two directions in the construc-
tion of modular container-type buildings:

1 — Reconstruction of metal storage con-
tainers by trimming and adding additional el-
ements;

2 — The use of specially prepared elements,
facade panels and technical blocks.

As a rule, modules distribute the load at
bearing points on the foundation. Thus, a tiled
floor with a perimeter system or columnar
foundation is the best solution for a modular
design. Typically, lightweight construction is
not capable to hold a high-rise building, so
such buildings cannot have more than three
floors. Nevertheless, with additional reinforc-
ing elements (the internal core and the dia-
phragm), it is possible to increase the number
of levels to seven. In this case, it is worth us-
ing a strip foundation or piles in areas, where
ground is sandy or the level of groundwater is
high (Fig. 7).

Adding horizontal trusses, this system of-
fers advantages of compact sizes, minimal
welding, high rigidity, and the fewest possible
column and connection points, since the corner
posts transfer vertical loads to the foundation
[11, p.36].

Such a solution, which is used in the Amer-
ican Kullman Frame System (KFS), eliminates
the need for a solid foundation and reduces the
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Fig. 6. Samples of plastic modular blocks [20]:
a— Wight Isle (Isle Wight); b — floating
modules —J

number of pillars [18, p.169] (Fig. 8). In addi-
tion, non-bearing units are used to place sani-
tary services, technical rooms or other mod-
ules that do not contain any load-bearing part
of the building. These types of structures are
typically constructed from lightweight steel
structures.

These dimensions are proposed by KFS:

- Module Width: 13 ft (396 cm) Common
Maximum, 16 ft (487 cm) Oversized Maxi-
mum Module
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- Length: 52 ft (158 cm) Common Maxi-
mum 60 ft (183 cm) Oversized Maximum

- Module Height: 12 ft (366 cm) Maximum

- Building Height: 12 Stories Maximum
[12, p.35].

FACADE PANELS

Fig. 7. Combining prefabricated units with an
internal core and a monolithic foundation

Fig. 8. Kullman Frame System (KFS) [11, p.36/18,
p.169]: a — modules which host intermediate sub-
modules for the distribution of service rigs; b —
truss system of the “Virendel” beam box (a hori-
zontal supporting structural element of the floor,
working mainly on bending), which distributes the
load on the external vertical posts of the module
and the foundation
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Timber modules

Ease of transportation, aesthetics, environ-
mental friendliness, various construction
methods and the ability to use modern and
traditional forms are the advantages of wooden
structures. However, the construction of
wooden buildings over four floors due to in-
creasing the costs, in order to strengthen the
support points of the building is not economi-
cally justified. Thus, a combination of wood
with other types of building materials is inevi-
table. Nevertheless, there are six, seven-story
buildings of wooden modules.

There are some methods to simplify the as-
sembling of timber frame modules:

A) Preparation of individual prefabricated
elements: each element (wall and roof panels,
floor slabs) is separately made as a two-
dimensional object. Modules are wrapped as
two-dimensional planes. The floor is built at
the factory, covered with a floor lining and
positioned horizontally. Then panel walls con-
structed, sheathed, and tilted onto floor. The
result is a three-dimensional assembly. The
roof is built and craned on the walls. As a re-
sult, a finished unit is created;

B) The following steps can be applied for
each of the above assemblies: install windows
and doors. To execute wall finishes and roof-
ing (plasterboard panels, plaster, siding, tile,
slate, etc.). Transporting to the construction
site [18, p.163].

The design of wooden modular buildings
based on a method depends on social, econom-
ic and geographical conditions. Sometimes
several methods can be combined. For exam-
ple, the Moxy Hotel in Oslo (built in 2017),
which consists of units located in the central
part of the building and panels on both sides.
The multilayer-glued wooden panels (CLT —
cross-laminated timber) are divided into two
main groups — internal and external. The con-
struction was performed by simultaneously
expanding the arrays of modules in different
directions (Fig.9). This structural system can
be used for hostels, hospitals, offices, laborato-
ries and multicompetent buildings [16, p.3-5].
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Reinforced concrete modules

Unlike previous systems of large modules,
this type of constructive solution is provided
for a long-term period, because the installation
and dismantling of units is more complicated.
Reinforced concrete modules provide the abil-
ity to construct multistory buildings. However,
due to the difficulty of transportation and dis-
mantling, this type is not recommended for
enterprises with a high pace of development.
Such designs are used in the form of:

- Prefabricated panels and columns mount-
ed with bolts and fasteners, welded rods and
cables;

- Finished large units (individual or inte-
grated segments);

- Monolithic modular construction [13,
p.13-15].

An example based on reinforced concrete
modules is Habitat 67 in Montreal (Fig.10, a
and b). Architect Moshe Safdi as the Canadian
pavilion designed the building for the 1967
International Exhibition. It was an experi-
mental solution for high-quality housing in
dense urban environments [15, p.63-65].

Constructing low rise reinforced concrete
buildings to reduce weight (especially in seis-
mic regions), plastic blocks with cement can
be combined. Another disadvantage of precast
concrete modules is the low flexibility com-
pared to monolithic reinforced concrete build-
ings. Since the dimensions of the precast ele-
ments are predetermined, the variety of exteri-
or forms is limited. Despite this, precast con-
crete units or the so-called block rooms are
built according to the principle of monolithic
structures. Thus, with a large amount of pro-
duction, their manufacture under specific re-
quirements is economically viable.

To install prefabricated reinforced concrete
structures, construction methods are based on:
- Open systems (elements which are compati-
ble with other components of the building)

- Closed systems (elements which are com-
patible only with each other).
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Fig. 9. Wooden modular design of the Moxy Hotel
in Oslo [16 c. 4, 5]: a — Schematic diagram
of the MOXI hotel; b —general view; ¢ —
possible floor plans. 1 — Unit module; 2 —
and 3 — facade panels; 4 — Floor slabs (room
and corridor)
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Fig.10. Habitat 67 in Montreal [15, p.63, 64]:
a — details of the strengthening and con-
nection of the units; b — units and methods
for their combination

The open system includes two-dimensional
elements (panels, columns, plates, beams, lin-
tels, stairs), and the closed system includes
three-dimensional (units) [13, p.10]. Such
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items are available in standard sizes and are
affordable when purchased in large quantities.
Practice shows that mini-systems of compo-
nents or integrated elements are more widely
used. It is also worth mentioning that rein-
forced concrete elements are more often com-
bined with other construction materials. In this
respect, prefabricated concrete foundation el-
ements are used in combination with any other
type of modular constructions due to their ease
of application in dirty environments and in the
presence of fragile ground structure. Bearing
wall panels in multi-story buildings can take
place as diaphragms and rigid cores, in the
space between which service and circulation
modules are located. In low-rise buildings, the
most common option is a transverse structure
with partitions between different zones [16,
p.14].

Units are often used to create sites that re-
quire intensive maintenance (built-in kitchens,
bathrooms and showers, laboratories), where
there is a high degree of repeatability and the
need for quick assembly on site. Bearing sani-
tary units are capable of perceiving the load
not only from their own weight, but also from
floor structures based on them [3, p.108].

Modular reinforced concrete units are ideal
for the design of temporary residence build-
ings (hotels, hostels) in science parks, as well
as laboratory and office buildings. Large rein-
forced concrete units are mainly designated for
dealers and manufacturers, including: general
offices (construction site trailers, construction
trailers); educational portables; commercial,
retail, restaurant and convenience stores; mili-
tary and government; kiosks, guardhouses and
communication shelters; health care; industrial
and workforce housing [18, p.162].

CONCLUSION

The modular structuring of the architectural
and planning solution of the innovative direc-
tion buildings accommodates the development
and organization of various functional zones in
the form of buildings and squares, as well as in
the form of premises. If we are talking about
territorial modular structuring, the following
schemes are recommended: combined and
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specialized. When combined, various func-
tional areas are included. This scheme is valid
for the reconstruction of existing buildings and
the IE design in the grid of densely built-up
areas. A specialized scheme that should be
used to IE design in undeveloped territories
allows rational structuring of functional zones
in individual groups. At the building level,
modular grids of supporting structures and the
use of large-spatial blocks are recommended.
Modular container blocks can be used for of-
fice and laboratory buildings. Such blocks may
be prefabricated or semi-prefabricated. De-
pending on the purpose of designing modular
buildings (temporary, long-term), such blocks
can be built from different materials (plastic,
reinforced concrete, truss metal structures).
Plastic blocks are used for temporary and mo-
bile buildings due to their low weight and sim-
ple installation and dismantling process. Steel
farm containers are spread over all types of
buildings, but in innovative enterprises (indus-
trial parks, innovation centers, factories, re-
search centers) are more suitable for designing
workshops, warehouses, offices and laborato-
ries. They can be built in two ways: recon-
struction of warehouse containers and the use
of specially prepared elements. Metal frames
take the main load in such blocks. Wooden
modules can be used as separate elements
(panels and beams) or as ready-made block
units. The disadvantage of such modules is the
limited number of floors. Reinforced concrete
modules as well as wooden are used in the
form of elements and large blocks. They can
be used for a wide range of buildings. They are
durable and not limited to number of floors.
However, due to transportation difficulties and
heavy weight, they are limited in size. In addi-
tion, the installation and dismantling process
for them is more complicated than other types
of modular designs. It should be noted that
with the transition from two-dimensional ele-
ments (beams, columns, panels) to three-
dimensional (units), the degree of design flex-
ibility decreases. On the other hand, the di-
mensions of vehicles determine the maximum
dimensions of the modules. Thus, the applica-
tion of one or another solution is individual for
each project.
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Sources of illustrations:

Fig.2 — according to [1] in the author's in-
terpretation;

Fig.6 — [20];

Fig.8 — [11];

Fig.9 — [16];

Fig.10 —[15].
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IIpumeHeHHe MOAYJIBHOM CHCTEMbI
B NNPOEeKTUPOBAHMY NHHOBAIMOHHBIX 3AHMI

Kaszemu Jlapu I'onamanu

AHHoTanusi. PaccmaTpuBaroTcs NpUEMBI MO-
IOYJBHOTO PETyIUpPOBAHUS B MPOEKTHPOBAHUU HH-
HOBALIMOHHBIX IPEANPUATHH C LEIbI0 TOBBIIICHHS
3¢ (HEeKTUBHOCTH SKCIUTyaTaIliH, a TaKXKe CO3TaHus
Oonee panMOHAJIBHOTO METOJA PACIIMPEHHUA U
Tpanchopmanun. CrenoBaTelbHO, TMPHINCICHBI
IIPEUMyIIEeCTBA MOIYJIbHOM apXUTEKTYPbl B CHU-
KEHUU CTOMMOCTH, TPyZAa M PacxoJOB CTPOUTENb-
HBIX MaTEpUalIOB 10 CPABHEHHIO C TPAAULUOHHBI-
MU MeTolamu. PacckasbiBaeTcsi O TOM, Kak MO-
IOyJlbHAsl apXUTEKTypa CIOCOOCTBYET AajbHEHIINe
pacmmpenus 3ganuid. Ha ocHOBe Hay4HBIX Hccie-
JOBaHWI OIpeJeNieHbl JBa Kiacca MOIYJIbHOM
CUCTEMBI JUIsl PEryJupOBaHUsS APXUTEKTYPHOU
CTPYKTYPBI CYIIECTBYIOIIMX W HOBBIX OOBEKTOB
WHHOBAllMOHHOTO XapakTepa: COBMEIIEHHAs M
cneunanusupoBanHas. [lonoOHbIE cucTeMbl peanu-
3yIOTCS B BHIE CETKU, SYEHCTOW CTPYKTYpBl H
COOpHBIX OJIOKOB, TMO3BOJISIONIUX KOMOWHHPOBa-
HUE OIHOPOIHBIX M HEOJHOPOIHBIX (YHKIHO-
HaJIBHBIX 30H. IIpm 3TOM ompeneneHsl Hauboiee
npuemsieMble rabapuThl MOAYJEH Ul OCHOBHBIX
BHUJIOB TOMEIICHU HWHHOBALIMOHHBIX MpPEANpHUs-
TUH: O(UCHBIX, Ta0OPAaTOPHBIX U MPOU3BOJCTBEH-
HBIX. PeKOMCHI[yeTCSI MNPpUMCHCHUC TOIr'0 HUJIUM WHO-
T'0o THUIla MOAYJBbHOI'O0 PCHICHUA, aalITUPYIOIICTOCA
noJ; TpeOOBaHMsI MECTHOCTH U (DYHKIIMOHAJIHHOTO
npoiiecca A MHHOBAIIMOHHBIX 3/IaHUH pa3iInyHO-
r'o Ha3HAYCHUSI.

IIpencraBiaeHsl npUEMBI OJIOYHOTO MOJIYIHPO-
BaHUs AJsl CTPOMTENHCTBA BPEMEHHBIX, MOCTOSH-
HBIX ¥ MOOWIBHBIX 3JaHUH HWHHOBALIMOHHBIX
npennpustuid. PaccMoTpensl cOOpHbIE MOIYNH, B
YHUCIO KOTOPBIX BXOAAT IUIOCKHE MaTepHalbl U
MIPOCTPaHCTBEHHbIE OJOKKU. MeTamnuueckue, ae-
PEBSIHHBIE, IJIACTMACCOBBIE M JKEJIe300€TOHHBIE
pa3BépTKU W OJIOKU I CO3JaHHMS MOMIYJIBHBIX
CUCTEM SBJIAIOTCA NPECAMETaMU H3Yy4YCHUSA B STOH
cratbe. Takke Ha3BaHbl HEKOTOPHIE KOMIIAHWH,
KOTOpbIE pa3paboTajii THUIHUYHBIE MOIYJIbHBIC
3JaHUs U3 HOI{OGHBIX CTPOUTCIIbHBIX MAaTCPUAJIOB.
[Ipoananu3upoBaHbl COCOOBI COCAMHEHUS B c0O-
pa JaHHBIX MOJYJNeHl Kak Ha 3aBojie, TaK U Ha
cTpouTenbHON momanke. Ilokasana cBsA3b MEXIy
rabapuTamMd MOZIYJNBHBIX KOHCTPYKLIMH M TpaHC-
MOPTHBIX cpelncTB. sl KaX1oro u3 BBILIE YHOMSI-
HYTBIX pa3ZesioB MPUBEACHBI IPUMEPHI U3 MUPOBO-
'O OIIBITA.

KuroueBble cji0Ba: MHHOBAIMOHHOE MPEAIIPH-
STHE, TEXHONAapK, MOIYJbHAs CUCTEMa, YHUBEP-
CaJIbHOCTb, TMOKOCTh, (PyHKUMOHAJbHAs 30Ha,
pabouas sraeiika.
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Abstract. The basic document for regulation of
the settlement urban development is the Master
Plan [1]. The legislative and regulatory framework
for regulating the composition, content, approval
and approval of this document is very extensive
and is based on a broad basis of scientific research
and practical experience of domestic and foreign
specialists in this field.

The larger the city, the more difficult it is to
predict its continued existence. In this article the
results of the analysis of historical-geographical,
socio-demographic and legislative-normative as-
pects influencing the regulation of the city devel-
opment issues (on the example of the historical and
current master plans of the city of Kyiv) are cov-
ered.

Also are outlined the peculiarities of the for-
mation of the spatial organization of the city terri-
tory as a part of the master plans of Kyiv at differ-
ent historical stages — prior the planning, the period
of joining the Russian Empire, the Soviet and the
present period. The evolution of models of spatial
organization of the city territory is characterized.

The master plans development periodicity is
analyzed as well as a conclusion is made about the
fallibility of the statutory requirement regarding
the indefinite validity of the master plan of the
settlement as a basic urban planning document.

Population size (both actual and predicted) acts
as a key indicator of settlement development. The
article analyzes the dynamics of the population of
Kyiv, identifies patterns of influence of positive
and negative factors on this indicator, establishes
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faults between the actual and predicted population
of Kyiv.

The conclusion is made about the extreme
complexity of forecasting the prospects for the
development of urban systems. The reasons (accu-
racy of demographic forecasts, counter intuitive-
ness of development of complex urban planning
system, imperfection of legislative and regulatory
base) of impossibility of full realization of master
plans of settlements, in particular, of the city of
Kyiv are considered.

The recommendations on improvement of the
legislative and normative base for development of
settlements master plans are given. In particular,
the return of the fixed term of the Master Plan, that
does not exceed 20 years.

The author's vision of promising directions of
development and transformation of the spatial or-
ganization of the territory at the present evolution-
ary stage of its existence of the city of Kyiv is for-
mulated. Namely — a cardinal complex reconstruc-
tion of the city.

Keywords: Master Plan, spatial development,
population density, demographic forecast, legisla-
tive and regulatory framework.
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INTRODUCTION

The development of a city from foundation,
forming and, sometimes stagnation and death,
is extremely hard and difficult to predict.
However, people are persistently trying to
manage this process and to shape the spatial
organization of the city in accordance with
ideas about a comfortable urban environment
at one time or another in the evolutionary de-
velopment of society.

The main document that defines the direc-
tions and parameters of the spatial develop-
ment of the settlement is the Master Plan.

According to the Law of Ukraine “On Reg-
ulation of Urban Planning Activity” (Article
17, Par. 1) “The Master Plan of a settlement is
the main type of town planning documentation
at the local level intended to reasoning a long-
term strategy of planning and development of
the territory of a settlement”. [1] In this case,
the validity of the master plan is not limited,
that is, in fact, recognized open-ended. [1, Art.
17, Par. 8].

This applies not only to the new master
plans of the settlements, but also to the zoning
plans and detailed plans of the territories,
which must correspond to the planning deci-
sions of the master plan. It is this position of
the Law of Ukraine “On Regulation of Urban
Planning Activity” that caused a lot of disputes
and problems in the process of developing and
agreeing urban planning documentation at the
local level, in particular, in the city of Kyiv.

Altogether philosophers and architects, ur-
ban planners and simply residents of a certain
village are trying to understand the laws of
existence and forecasting of the urban systems
development. The material presented is based
on the analysis of previous studies from sever-
al aspects, namely:

- to the issues of spatial organization of
the city plan are devoted the works of Bi-
lokon Yu.M., Demin M.M, Ositnyanko A.P.,
Panchenko T.F., Timokhin V.A., Filvarov
H.Y., Fomin 1.0.;

- geographical and socio-economic as-
pects are covered in the works of Bystrya-
kov I.LK., Zablotsky G.A., Klyusheichenko
E.E., Palekha Yu.M., Stebletska Yu.;
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- environmental and socio-demographic
issues considered in the works of Libanova
E.M., Pribitkova I.M., Solukha B.V., Usti-
nova l.1.

- legislative and legal aspects of develop-
ment of master plans are considered by
Gleba V.Yu., Dyuzhev S.A., Petrakovska O.S.,
Smilka V.A.

To what extent does the real spatial organi-
zation of the city of Kyiv corresponds to the
decisions of the master plan for its develop-
ment and can the master plan of the settlement
be open-ended? Let us try to answer this ques-
tion by considering the impact of legislative,
regulatory, historical, geographical and socio-
economic aspects of city development on the
example of the city of Kyiv.

AIM AND RESEARCH METHODS

The purpose of this study was to understand
the regularities of transformation of the func-
tional and planning organization of the city of
Kyiv for the purposes of further forecasting its
development.

Using the historical method, political, cul-
tural and socio-demographic factors have been
identified that influence the need for urban
areas and the transformation of urban space.
On the basis of a retrospective analysis of the
main drafts of the General plans of the city of
Kyiv, using the graphoanalytic method, the
evolutionary stages of the formation of the
functional planning organization of the territo-
ry of the city of Kyiv are established.

Using the comparative method, legitimacy
of periodicity of development of master plans
of Kyiv and influence of legislative and regu-
latory base on the development of this type of
city-building documentation were determined.

On the basis of the forecasting method, the
principal directions of further transformation
of the functionally planning organization of
the territory of the city of Kyiv are formulated.

RESULTS AND EXPLANATIONS
A) Historical and geographical aspects.

Numerous cartographic materials reflecting
the status and prospects of the spatial organi-
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zation of the territory of Kyiv can be divided

into four periods [Yu Stebletska, 2].

1) Prior to planning — from the end of the
5th century to the end of the 17th century.
There is no cartographic evidence of intentions
for future development of Kyiv. This infor-
mation is found only in chronicle sources.

2) Kyiv as a part of the Russian Empire
(late 17-19 centuries). During this period were
developed:

- the Master Plan of Kyiv in 1695, executed
under the leadership of Colonel
I. Ushakov — the first document of this
type, preserved in more or less full vol-
ume;

- the Master Plan of 1787, drafted by Gen-
eral Miller and Real State Advisor Earl
Shuvalov;

- the Master plan of Kyiv in 1808 by Archi-
tect A. Melensky;

- the Master Plan of 1833 (partially modi-
fied in 1837) — the authors: engineer L.
Shmegelsky, architects V. Beretti and L.
Stanzani;

3) The Soviet period (almost all of the
twentieth century);

4) The current planning stage of Kyiv
(21st century).

It is on the last two periods that we dwell in
detail. The main drawing of the master plans
of Kyiv in the Soviet and modern periods, sim-
ilar scale shown in Fig. 1 and Fig. 2.

On the eve of the First World War, Kyiv
was a very well-developed provincial city.
Between the years of 1897 and 1914 the popu-
lation of the city increased from 248 to 626
thousand people. [3] Accordingly the city was
expanded. In 1910, the suburbs of Solomyan-
ka, Protasov Yar, Batyeva Ghora, Shulyavka
were added to it. The urban areas of Svyatosh-
in and Demiyivka also grew out of Kyiv sub-
urbs.

The left-bank settlements of Mykilska
Slobidka and Darnitsa, territorially included in
the neighboring Chernihiv province, were ad-
ministratively subordinated to the district au-
thority of the Kyiv region. Urban transport was
developing. [3]

The First World War, the Revolution of
1917 and the subsequent Civil War dramatical-
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ly changed the gradual development of the
city. City Powers in the city were constantly
changing.

The number of the urban population de-
creased significantly: some were killed, some
left the city. In 1920, there were only 376,000
inhabitants in Kyiv. At the same time, Kyiv
lost its status as the capital. The capital of So-
viet Ukraine was Kharkiv (from 1917 to
1934).

But already by 1923 the city area expanded
almost twice due to the inclusion of 20 nearby
settlements within the Kyiv borders: Darny-
tsia, Mykilska Slobidka, Bilichi, Sovki and
other towns. [3]

In 1925 a new topogeodetic survey of the
territory of Kyiv in M 1: 2000 was carried out
and in 1926 the development of a new city
plan began. In 1927, the Bureau of the Kyiv
City Administration approved the "Provisional
Rules" that governed the urban development
of Kyiv.

In 1934, after the decision at the plenum of
the Central Committee of the Communist Par-
ty (b) of Ukraine to make Kyiv the capital of
the Ukrainian SSR again [4], arises the ques-
tion of the new master plan of the city devel-
opment, which would respond to the tasks of
the then political and economic development
direction. The spatial organization of the terri-
tory of the capital had to meet the tasks of ar-
chitectural and urban planning realization of
the advantages of the socialist system based on
the industrial development of the socio-
economic complex of the city.

The first Soviet Master Plan of Kyiv was
carried out under the leadership of P. Haustov
and approved in 1938. It was also called the
Master Plan for Reconstruction, which was to
become "the plan of transforming Kyiv into an
exemplary socialist city, worthy of the capital
of the Ukrainian SSR" [5].

On the one hand, Kyiv's development along
the west-east latitudinal direction (along the
famous historic Via Regia) with the city's exit
on the left bank of the Dnieper was to be a
major novelty of the city's spatial planning.
More than 20 suburban settlements were
planned to be added, with an increase in the
total population of Kyiv to 1.5 million people.
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Fig. 1. The city of Kyiv Master Plans of the Soviet period
(Master Plan 1938, 1947, 1966, and 1986)

On the other hand, cardinal transformations
should have led to a significant increase in the
spatial compactness of the city with the crea-
tion of powerful industrial and residential are-
as, the formation of a large-scale governmental
center. [6] Unfortunately, as a result of the so-
called “socialist reconstruction”, over 100 of
the best buildings of the 12-20 centuries were
destroyed, though the beginning of the Great
Patriotic War of 1941-1945 did not allow
completion this ambitious plan.

42

At the time of Kyiv's liberation on Novem-
ber 6, 1943, there were only about 180,000
people in the city. The overwhelming number
of industrial sites, public buildings, the city
center were destroyed. The city needed a com-
plete rebuilding. The master plan of Kyiv in
1947, executed under the direction of
O. Vlasov and B. Prymak, became the recon-
struction plan. The estimated population of the
city in 1970 was 1.2 million people.
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2015

Fig. 2. Master plans of Kyiv of the contemporary period
(Master Plan 2002, Draft Master Plan 2015)

The Master Plan 1947 had to solve the
painful question of the reconstruction of the
destroyed city. The ideas of spatial develop-
ment actually formed the modern planning
structure of Kyiv — the radial-ring trace of the
main transport highways. There was envisaged
and implemented construction of the first sec-
tion of the subway from Vokzalna station to
Arsenalna station (1960); Darnytskyi Railway
Bridge and Paton Bridge, Khreschatyk recon-
struction and extension; the formation of the
Boulevards of Lesya Ukrainka and the Friend-
ship of Nations.

Massive housing construction begins with
houses of the first industrial series. There is
also a girdle of areas of individual private
housing that have been allowed to solve the
housing problem of the growing population of
the capital.

The city's development was at such a rapid
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pace that the estimated population of 1.2 mil-
lion in 1970 was already reached in 1961.

The rapid growth rate necessitated the de-
velopment and approval in 1966 of a new
Master Plan of Kyiv with an estimated popula-
tion of 1.8 million in 1980. This master plan
became the basis for the spatial organization of
modern Kyiv with a compact planning struc-
ture. New areas and residential blocks of Obo-
lon, Troyeshchyna, Kharkivskyi, Lisovyi,
Vynogradar and others are emerging. The
Ring Road project and many other projects
that have not yet been implemented are envis-
aged.

For the first time, the master plan addresses
the problems of Kyiv's development in con-
nection with the suburban area.

The last Kyiv master plan of the Soviet pe-
riod was the Master Plan of 1986 (the head of
the team — M. Demin, architects

43



Construction, Engineering

P. Kuchmarenko, E. Lishansky and others). Its
main idea was to form a linear structure of a
simple urban plan along the Dnieper River,
creating a so-called "water green™ diameter.

It was envisaged around the city of Kyiv
the formation of a suburban area with the pur-
pose of accommodation there industrial enter-
prises connected with the national economic
city complex, development of suburban agri-
culture, organization of suburban mass recrea-
tion of the population. [8].

In fact, some of the city functions were out-
sourced outside the city of Kyiv in the adjacent
administrative districts of both Kyiv and Cher-
nihiv regions, with a total area of 1.76 million
hectares [9].

The total projected population for 2005 was
3.05 million people.

Development of a linear planning structure
of the city along the Dnieper River with the
maximum approach of residential formations
to recreational coastal territories, an increase
of almost twice the length of the city in the
north-south direction (from Lutezh to Khodo-
sovka) required powerful engineering and
transport communications. In particular, the
extension of the subway to Dimer in the north
was envisaged.

Unfortunately, the most powerful techno-
genic disaster of 1986 (the Chernobyl disas-
ter), and then the collapse of the USSR with
the subsequent economic crisis completely
made impossible the implementation of the
last Soviet Master Plan of Kyiv.

The current stage of the development of in-
dependent Ukraine is marked by only one,
currently in force, the General Plan of Kyiv
2002 (Head — V. Chekmaryov).

Kyiv's acquisition of a new administrative
and political status — the capital of an inde-
pendent state, required the creation of an ap-
propriate urban space. However, unfortunate-
ly, the first master plan of the capital of the
period of independent Ukraine remained ideo-
logically “Soviet”. It retained the idea of spa-
tial development of the previous master plan —
a significant (66%) increase of the city area to
143 403 hectares for the period up to 2020 at
the expense of the adjacent territorial bounda-
ries. [10]
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At the same time, the predicted population
was expected to increase only to 2.65 million
people, compared to the current one — 2.61
million.

It also incorrectly determined the estimated
level of auto-mobilization of the population,
which led to the foundation of the underdevel-
oped street and road network of the city in the
future.

The general plan did not take into account
the processes of new socio-economic process-
es - land splitting, ownership of land, the need
to coordinate design decisions with the local
authorities of the territorial entities of the Kyiv
region, adjacent to the borders of Kyiv.

All this has led to an understanding of the
need to develop a new master plan, taking into
account the current socio-economic conditions
of the city. Already in 2010, by the decision of
the Kyiv City Council [11, 12], the Concept of
Strategic Development of the City of Kyiv (the
first stage of development of the Master Plan
for the Development of the City of Kyiv and
its Suburban Area by 2025) was approved.

The next step was the drafting of a new
Master Plan for the development of Kyiv and
its suburban area by 2025. According to the
project, the predicted population of Kyiv is
expected to grow to 3.14 million people, and
the area remains at 83.6 thousand hectares.

The spatial organization is subordinated to
the idea of forming a compact city with maxi-
mum use of existing territorial resources with-
in the existing limits. The Master Plan is cur-
rently being approved and approved.

Summarizing the historical and geograph-
ical aspects of the evolution of Kyiv's spatial
organization over the past 120 years, it can be
stated that none of the six master plans of this
period has been fulfilled. The reasons in dif-
ferent years were political (wars, revolutions,
changes in the political structure of the coun-
try, the administrative status of the city), so-
cio-economic (change in the level of income
and social benchmarks, economic crises,
change of ownership of land) and technogenic
(Chornobyl disaster) cataclysms.

The spatial organization evolved from line-
ar west-east, through compact and radial to
linear north-south, and again to compact.

Transfer of Innovative Technologies
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For the period after the end of active hos-
tilities in the early twentieth century, the aver-
age duration of the master plans is 18 years.

B) Socio-demographic aspects.

In urban planning the population becomes
the basic characteristic of any planning for-
mation at all territorial levels - from a separate
object (number of residents), block, neighbor-
hood, district (residential, rural, industrial -
number of employees, recreational - number of
resting people) to the settlement, administra-
tive district, region and country [13, 14]. Hav-
ing determined the estimated population using
the standards the needs defined for all types of
resources, primarily territorial ones, for the
functioning and development of urban devel-
opment objects.

One of the key factors that influence the ac-
curacy of city development forecasting is the
determination of population estimates. In spite
of the presence of numerous methods, demo-
graphic forecasting [15, 16], determining the
perspective population is a very difficult task.
The number of factors affecting this value is
very numerous, diverse and labile [17], which
makes it difficult to obtain accurate forecasts.

A
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This is confirmed by the analysis of the ex-
isting master plans of Kyiv of the 20-21 centu-
ries. Let’ consider the actual and predicted
dynamics, in accordance with the general
plans, population size (see Fig. 3).

According to the census of 1897, the num-
ber of Kyiv residents was 247.7 thousand peo-
ple. According to the most recent 2001 census,
there were 2,611.3 thousand people, and ac-
cording to the official statistics of the Main
Department of Statistics in Kyiv as of June 1,
2019, the number of permanent population
reached 2,911.9 thousand people, that is, it
increased approximately 12 times, adding on
average a quarter of one million inhabitants
every ten years.

In fact, growth rates have not been the same
throughout the period. They reached their
maximum values from 1945 to 1980. Also, the
transfer of administrative functions to the capi-
tal of the Ukrainian SSR in 1934 and the im-
plementation of the plan of industrial devel-
opment of the country contributed to popula-
tion growth.

The maximum population decline is related
to the period of occupation of Kyiv during the
Second World War - 1941-1943 (from 846.7

>

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 2030 2040

year

actual population

— — — predicted population
according to the city master plan

Fig. 3. Dynamics of actual and predicted population of Kyiv.
(1. Master Plan 1938, 2. Master Plan 1947, 3. Master Plan 1966, 4. Master Plan 1986,
5. Plan 2002, 6. Strategic Development Concept 2010, 7 draft Master Plan 2015)
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thousand to approximately 180.0 thousand
people) [18]. The decline also occurred during
the First World War and Civil War.

The last decade of the twentieth century
was marked by the stabilization of the popula-
tion at about 2.6 million, and only at the be-
ginning of the twenty-first century Kyiv's pop-
ulation is gradually increasing.

This is connected, first of all, with the at-
traction of the population to the largest city in
search of work in connection with the negative
economic situation in the country and migra-
tion of the population from the eastern regions
(Donetsk and Lugansk) and the Autonomous
Republic of Crimea caused by the "hybrid"
war

If we analyze the accuracy of the prognosti-
cation for the future population according to
the master plans (see Fig. 3) and its actual
change, we can draw the following conclu-
sions.

No calculations of the predicted population
were justified. According to the master plans
of 1938 and 1986, the estimated population
was 350,000 people higher from the actual.
And, according to the master plans of 1947
and 1966, around 400-430 thousand less than
predicted. The master plan of 2002 had an
error of about 200 thousand people.

Unfortunately, since the census has not
been conducted for eighteen years, we do not
know the exact figure. Thus, the predicted
value of the population under the project of the
new master plan is more likely to be incorrect.

C) Legislative and regulatory aspects.

The questions concerning methodology for
predicting the spatial development of urban
systems are constantly being the subject of
research on urban planners [19, 20, 21, 22,
etc.].

The huge theoretical and practical achieve-
ments found its concentrated expression in the
legislative and regulatory framework for the
development of draft master plans for settle-
ments.

The key legislative and regulatory docu-
ments that regulate these issues include:

1) On Regulation of Urban Planning Ac-

tivity (Law of Ukraine No. 3038-VI of
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February 17, 2011);

2) DBN B.1.1-15:2012. Composition and
content of the master plan of the set-
tlement;

3) DBN B.2.2-12:2019. Planning and de-
velopment of territories;

4) DSP 173-96. State sanitary rules for
planning and construction of settle-
ments;

5) DBN B.2.2-3:2012. Composition and
content of the historical and architec-
tural reference plan of the settlement.

The first Soviet regulatory document gov-

erning the planning of settlements was "Tem-
porary rules and regulations for the design and
construction of buildings and structures”
(PIN 1929). These "Rules ..." were abolished
and replaced by "Rules and norms for urban
development, design and construction of build-
ings and structures” (PIN 1930). In 1958, they
were replaced by the "Rules and norms of
planning and urban development™ (SN 41-58).
The following regulatory documents on steel
design - SNIP 11-K.2-62, SNIP 11-60-75, SNIP
2.07.01-89, DBN 360-92. And since Octo-
ber 1, 2019, the new DBN B.2.2-12:2019
"Planning and development of territories”
comes into force.

In the last decades of the Soviet period, the
main document was the instruction of BSN 38-
82 "Instruction on the composition, procedure
for development, coordination, approval of
schemes and projects of district planning,
planning and development of cities, towns and
rural settlements”. According to this instruc-
tion, the master plan was to be developed for a
design period of 20 years, with the allocation
of the first stage of construction.

As mentioned above, according to the Law
of Ukraine "On Regulation of Urban Planning
Activity" and DBN B.1.1-15:2012, the validity
period of the general plan of the settlement is
not limited and during the determination of the
main technical and economic indicators the
stage 1 should be allocated (15-20 years).

This “temporary” unlimitedness has caused
numerous problems in the process of approval
of the last master plan of Kyiv (project of
2015), since there was a discussion about the

Transfer of Innovative Technologies
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legitimacy of developing a new master plan
despite the fact that the validity of the previous
master plan is “not limited” and, accordingly,
it is valid.

However, as the analysis of the master
plans of the Soviet and modern periods prac-
tice implementation shows, the necessity of
developing a new master plan, first of all, is
determined by the peculiarities of the socio-
political and socio-economic reality of the
city's existence. Even with the pre-determined
need to develop a master plan every 20-25
years (VSN 38-82), the actual development
period was shorter — 17-18 years, reaching 9-
10 years during periods of tumultuous crisis.

The factors (circumstances) that caused
fundamental changes in the conditions of ex-
istence of both the city of Kyiv (in particular,
the dynamics of its population, see Fig. 4), and
the country as a whole can be attributed to:

A. negative (those that slow down the devel-
opment of the city):

- World War 1, 1914-1918;

- the Revolution of 1917;

- the Civil War, 1918-1922;

- World War Il (Great Patriotic War),

1941-1945;
- Chornobyl technogenic disaster, 1986;

- collapse of the USSR with the subse-
quent economic crisis, 1991;

- World Economic Crisis, 2008

B. positive (those that stimulate urban devel-
opment):

- the country industrialization plan im-
plementation with the development of
industrial base of the city, beginning —
1929.

- transfer of capital from Kharkiv to Ky-
iv, 1934;

- the program of reconstruction of the de-
stroyed city after the Second World
War, 1946;

- implementation of the program of mass
housing construction ("khrushchevka"),
1957

- short-term economic growth of the pe-
riod of independent Ukraine, 1998-
2006;

- stimulation of housing construction due
to internal migration of the population
to the capital as a result of the military
conflict in Donbas, 2014

Frequency of occurrence of negative (un-

predictable) influencers on the development of
the city of Kyiv for the period under consid-
eration is approximately 17 years, which con-
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Fig. 4. Impact of positive and negative factors on the dynamics
of the actual population of Kyiv
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firms the doubt of determining the validity of
the city master plan as unlimited. To the same
extent, this also applies to other settlements,
since negative factors of influence are com-
mon to the whole country. Regarding the fre-
quency of changes in the basic normative doc-
uments on urban planning, it is also possible to
note some correlation with fundamental politi-
cal and socio-economic changes in the life of
the country. For example:

- the introduction of temporary (PIN 1929)
and subsequently permanent (PIN 1930) came
after the realization of the need to move from
agricultural orientation to industrialization of
the country. In 1927, the 15th Congress of the
CPSU (b) adopted the "Directives for the
drafting of the first five-year plan for the de-
velopment of the economy of the USSR."

- SN 41-58 are adopted after the approval
of the programs of mass housing construction
(the so-called modern "Khrushchevka™) in
1957.

- DBN 360-92 came into force after
Ukraine gained independence (1991) and dras-
tically changed political and socio-economic
orientations.

Unfortunately, the latest DBN B.2.2-
12:2019, which should meet the current global
trends and challenges of urban environment
formation in the conditions of neo-economy
and spread of innovative technologies, re-
mained ideologically "Soviet".

CONCLUSIONS AND
RECOMMENDATIONS

The study made it possible to formulate the
following results:

A. No Master Plan of the city of Kyiv has
ever been implemented. It is connected with
the political, ideological, socio-economic con-
ditions of the society's development, as well as
the consequences of the biggest technogenic
disaster — the Chornobyl accident.

B. The statutory requirement for an unlim-
ited duration of the master plan requires ad-
justment. The most rational is the term 20-25
years. And, given the speed of change in the
world's scientific, technical and socio-
economic factors influencing people's aware-
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ness of urban comfort environment, it should
be no more than 15-20 years.

C. Transformation of the spatial organiza-
tion model of the territory of the city of Kyiv
took place cyclically — from dispersed in the
pre-Soviet period, then linear west-east,
through compact and radial-circular, to linear
north-south, and again to compact.

D. The population dynamics of the city are
directly linked to both positive and negative
influences and are extremely difficult to pre-
dict. Not even once during the study period
(120 years) was an accurate demographic
prognosis possible. The fallacy ranged from
200,000 to 450,000 people in both directions.

Summarizing the above mentioned, it can
be said that, before approving the draft new
Master Plan for the City of Kyiv (commence-
ment of 2015), a census should be conducted
and the actual indicators of the socio-
demographic structure of the city's population
should be determined.

Now the main thing. In our opinion, taking
into account the current socio-economic fac-
tors, the actual state of deterioration of fixed
assets, objects and networks of engineering
and transport infrastructure of the city, the
fundamental idea of the new Master Plan
should not be the development of new territo-
ries, but a cardinal complex reconstruction
of the city of Kyiv.
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I'enepanbHblii MU1aH ropoaa:
NpodJieMbl METOA0JOTMH IPOTHO3UPOBAHUS
(Ha mpuMepe reHepajbHbIX JIAHOB I. Kuesa)

Anna Inewxanosckas

AnHOTanms. B craThe OCBEIIECHBI PE3yNbTAThI
aHallM3a TEOPHUH W TPAKTHUKK TPOTHO3WPOBAHUS
MIEPCTIEKTHB TPOCTPAHCTBEHHOTO PAa3BUTHS KPYII-
HOro ropoja (Ha TmpUMEpe TeHEPATbHBIX ILIAHOB
ropona Kuesa).

Ha 0a3e peTpocneKTHBHOTO aHallM3a OXapaKTe-
pU30BaHBl TEPUOMABI Pa3pabOTKH T'eHEepPaTbHBIX
mnaHoB KwueBa — JIOIJIaHUPOBOYHBIN, TEPUOL
BXOXJIeHUsI B cocTtaB Poccuiickoit umriepuu, co-
BETCKUH U COBpEeMEHHBIH [1].

UccnenoBanrie BBIMONIHEHO B paspe3e Tpex
KITFOUEBBIX TPyNN (PaKTOPOB, BXOAAIINX B COCTaB
METOJIONIOTUYECKON 0a3pl pa3pabOTKH TpamocTpo-
WUTEIHHON JOKYMEHTAIIMM MECTHOTO YPOBHSI — Te-
HEpaNbHBIX IUIAHOB HACENEHHBIX ITyHKTOB. A
MMEHHO — UCTOPUKO-TeorpadudecKue, COIHalIbHO-
neMorpaduyeckue W 3aKOHOAATEIbHO-HOPMATHB-
HBIC aCIEKTHI BIUSHUS HA MPOTHO3WPOBAHHUE TPO-
CTPaHCTBEHHOTO Pa3BUTHS TOPOJIA.

[Toapo6HO paccMOTpEeHBI TeHEpaTbHEBIC IIaHBI
Kuea mepmoma XX-XXI Beka W yCTaHOBIIEHBI
aTambl TpaHC(HOPMAIMU MPOCTPAHCTBEHHOH oOpra-
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Huzauu  Tepputopun Kuesa. KoHuenTtyanbHbie
UJIeU SBOJIOIMOHUPOBAIIA OT JTMHEWMHOW B HaIpaB-
JICHUU 3anaJ-BOCTOK K JIMHEWHOH B HaIpaBICHUU
CEBEP-I0T, OT PAaCCPEAOTOYEHHOM A0 KOMITAKTHOM.

[Ipoananm3upoBaHO COOTBETCTBHE IWHAMHUKH
(bakTHYeCKOW W TPOTHOZUPYEMOW YHCIEHHOCTH
HaceneHus KueBa ¢ yueToM NOJUTHYECKUE U CO-
IUATBHO-5KOHOMHUYECKHE OCOOCHHOCTH TOTO HIIH
WHOTO TepHOa pa3BUTHUS OOIIECTBa.

CrenmaH BBIBOI O YPE3BBIUAHHOW CIIOKHOCTH
MPOTHO3UPOBAHUS TEPCIEKTUB Pa3BUTHUS KpPYII-
Helmero roponaa. PaccMoTpeHbl mpuIuHbT (HETOY-
HOCTh JIeMOTpa(UuecKuX IPOTHO30B, KOHTP-
WHTYUTUBHOCTH PAa3BUTHUS CIOXXHOU TPagoCTpOU-
TENbHOM CHUCTEMbI, HECOBEPIUEHCTBO 3aKOHOMA-
TETLHO-HOPMATHBHOW  0a3bl)  HEBO3MOXKHOCTH
MOJTHOW peaiu3alvi T'€HepaJbHBIX IIJIAHOB Hace-
JICHHBIX ITYHKTOB, B YaCTHOCTHU, I'Opoaa Kuesa.

[IpuBeneHbl pEKOMEHIAINH IO COBEPILIEHCTBO-
BaHWI0O HOPMATHUBHO-TIPABOBON 0a3bl pa3pabOTKH
TCHEpPAJIbHBIX IIJTaHOB HaCCJICHHBIX ITYHKTOB.
CdopmynupoBaHO aBTOpCKOE BHIEHHE TMEPCIEK-
THUBHBIX HaIlpaBJICHUI MPOCTPAHCTBEHHON OpraHu-
3anuu Teppuropuu ropoaa Kuesa, B coctase mpo-
€KTa TE€HEpaJbHOIO IIaHa, KOTOPBIM cerlyac pas-
pabatbIBaeTcs.

KuarwueBsle ciaoBa. ['eHepallbHBIN IIaH, MPO-
CTPaHCTBEHHOE pa3BUTHE, YHUCIEHHOCTh Hacele-
HUS, TeMOTpauIecKuii IpOTHO3.
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Abstract. The greatest influence of motor vehi-
cles is manifested in the urbanized environment.
The city is an indicator of sustainable development
or an unfavourable relationship between motor
vehicles and the urban environment. The study is
based on an assessment of the impact of the vehi-
cles current state on the street and road network
and trunk road adjacent areas to substantiate the
adopted planning protective measures and to de-
termine the functional purpose of the trunk road
adjacent areas proceeding from environmental
impact on street and road networks. Anthropogenic
air pollution sources are primarily represented by
industrial enterprises and vehicles emissions.

The main task in determining the assessment of
the effectiveness of the protective solutions of
trunk road adjacent areas is the correct choice of
assessment criteria, according to which the effi-
ciency of solutions will differ. Since the street and
road network with all its traffic flows is an integral
structural element of the city, its impact on the
environmental performance of the urban environ-
ment can undoubtedly be called the prevailing one.

It is necessary to highlight noise, airborne
emissions and air (atmosphere) pollution among
the main environmental impacts, the source of
which is the functioning of the street and road
network. Since the street and road system is the
main tool in wastewater collection and disposal, it
also has a direct impact on the ecological condi-
tion of hydrosphere objects, i.e. groundwater,
springs, water bodies. Its environmental impacts
on the urban setting's lithosphere are also evident:
road surface contamination, lubricant residues and
gasoline pollute the soil during the removal of rain
and melt wastewater. It is impossible to rule out
the harmful
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effects of electromagnetic loads from rail vehicle
operation. According to the State Statistics Service
of Ukraine, the quality of atmospheric air in a
modern developed city is primarily dependent on
the volume of pollutant emissions, the two main
sources of pollution being stationary 15...30% and
mobile 70...85% (using Kyiv's example).

Key words: ecological state of urban envi-
ronment, trunk road adjacent area, environ-
mental impact.

PROBLEM STATEMENT

The purpose of this work is to explore the
issues relating to the coordination of area de-
velopment regulation and management pro-
cesses that require research and unity of urban
planning and ecological systems based on fun-
damental laws that are invariable and the vio-
lation of which leads to negative effects.

The development of methodological bases
for regulating the functioning and develop-
ment processes of the main street and road
network in environmental and urban planning
should be based on a comprehensive, problem-
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oriented approach and interdisciplinary ap-
proaches used in research to solve many of our
time's problems. The basics of the formation
of the ecological and urban planning regula-
tion need to be searched through the develop-
ment of the metropolitan setting for the scien-
tific substantiation of the functioning and de-
velopment of regulatory urban planning codes
and standards.

The following research tasks are identified
in accordance with the objective:

- to analyse the existing ecological and city
planning models of the urban environment;

- to develop a modern model of the ecolog-
ical and urban planning setting;

- to investigate the main factors of impacts
and potential of pollution of the urban setting
ecological system;

- to explore the impact of vehicles on the
ecological state of the urban setting;

- to identify methods for reducing environ-
mental impacts on a trunk road adjacent area;

- amodel of the effectiveness of the ecolog-
ical and urban planning regulation of the func-
tioning and development of trunk road adja-
cent areas has been proposed to assess and
predict the environmental impacts on a trunk
road adjacent area.

To achieve this goal, appropriate methods
were used: a systematic approach, modelling
methods, analytical methods, field studies,
experimental design methods, mathematical
methods, graphical-analytical methods of ma-
terial systematization and presentation, as well
as the principles and provisions of the general
system theory, system and comparative analy-
sis.

RECENT RESEARCH AND PUBLICA-
TIONS ANALYSIS

The relevance of this research topic is indi-
cated by the analysis of scientific works and
urban development codes and standards in
effect. This research topic is the subject of
research by renowned scientists such as:

- V.. Nudelman, M.M. Domin, Ye.Ye.
Kliushnichenko, H.l. Lavryk, M.M. Habrel,
Yu.M. Bilokon, 1.0. Fomin, M.M. Kushniren-
ko, A.P. Ositnianko, O.l. Synhaivska, A.M.
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Pleshkanovska, H.Y. Filvarov in urban and
territorial planning issues;

- B.V. Solukha, M.M. Osietrin, Ye.O. Re-
jtsin, D.S. Samoilova, V.I. Huk, T.O. Shilova,
M.S. Fishelson, M.S. Murza, A.Ya. Tulaieva,
H.L. Karaban, Z.I. Aleksandrovska, Yu.L.
Shevchenko, V.S. Weinberg, 1.B. Solukha,
0.S. Furmanenko, I.1. Ustinova etc. in theoret-
ical and scientific-methodical system studies
in the aspect of transport and ecological prob-
lems.

STATEMENT OF BASIC MATERIAL

Environmental pollution is a complex pro-
cess with different structural features and ac-
tion parameters to generate different environ-
mental impacts. The information model has
been plotted with the classification of the pol-
lution structure in the urban setting for the
study of ecological and urban planning pro-
cesses (Fig.1). According to this model, pollu-
tion impacts in the urban environment are
classified by the following features:

- pollution sources;

- impact assessment;

- occurrence rate;

- exposure duration;

- pollution components;

- the parameters of effect on the urban envi-
ronment;

- labour-intensive measures taken to elimi-
nate pollution effects;

- complexity of such events' organization;

- external factors’ effects.

In turn, two types of origin were proposed
to distinguish pollution sources in the urban
environment: communication and area-specific
(Fig.2).

Communication pollution sources which
are the facilities of the city’s street and road
network, should include all traffic flows, vehi-
cles and mechanisms. Area-specific pollution
sources are separate functional areas of the
city (industrial, municipal, commercial). Ac-
cording to the impact assessment, pollution is
divided into ultimately hazardous, highly haz-
ardous, moderately hazardous, acceptable and
safe.
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Linear type, i.e. street and road network

By pollution sources —

Spot type, i.e. stationary

ultimately hazardous

— highly hazardous

By impact assessment moderately hazardous

— allowable

— safe

— regular

— frequent

By occurrence rate temporary

- episodic

— periodic

— permanent

- long-term

By duration =

short-term

L periodic

—require significant capital investment

I require academic and practical studies

|| require considerable physical effort
| | By complexity of actions & oy

required I require significant efforts when operating

Classification of pollution elements in urban environment
[

] require integrated planning solutions

—do not require significant efforts and costs

require significant investments,
— engineering structures, planning
solutions, training of specialists

require special technical aids
|| (mechanisms, equipment)

By organizational complexity |—

— require constant monitoring and control

|| require ongoing integration
(automation, R&D deliverables)

ENVIRONMENTAL POLLUTION EMISSIONS PHYSICAL STATE
COVERAGE AREA
atmosphere solid
hydrosphere liquid
lithosphere gaseous

Fig. 1. Classification of pollution elements in the urban environment
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URBAN POLLUTION SOURCES |
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Sy T—— || —iindustrial and storage areas|
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|  regular | | temporary |
| frequent | | episodic |

Fig. 2. Block diagram of the classification of urban pollution sources

The results of the completed study allow us
to formulate the consequences of pollution
impacts on the urban environment:
environmental pollution is a process of
undesirable material costs, energy, labour,
means and funds that people invest in the
construction and planning of the area, which
in turn become the irrecoverable waste that
pollutes the urban environment;
pollution results in irreversible dam-
age to both individual ecological systems and
the biosphere as a whole, including the impact
on global physical and chemical parameters
of the environment;
fertile land is lost, ecological system
the entire biosphere productivity are de-
creased as a result of pollution;
pollution directly or indirectly leads to
deterioration of physical and moral state of a
person as the main production link of a socie-
ty.

The developed information models indi-
cate the complexity of the processes occurring
in the planning structure of the city.

Formalized multistage representation of
the object of study of the main street and road
network allows to understand clearly the pro-
cess of formation of certain environmental
loads, their physical and chemical condition,
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and indicates the management methods to
reduce environmental impacts on an area in
question.

In general, it is possible to work out a ma-
trix of factors influencing the environmental
impact on the street and road network based
on the completed studies and the system-
structural analysis (Fig.3).

It is necessary to distinguish noise and gas
air pollution in the atmosphere among the
main
the functioning of a street and road network.
Since the street and road system is the main
tool in wastewater collection and disposal, it
also directly affects the ecological state of
hydrosphere objects, i.e. groundwater, water
sources, and water bodies. Its environmental
impact on the urban lithosphere is also evi-
dent: contaminated road surface, remains of
lubricants and gasoline pollute the soil during
the removal of rain and melt wastewater.

The need to develop a set of methods for
managing and developing the ecological con-
dition of urban environment is proven by ana-
lysing modern data on emissions from motor
vehicles. It is also evident that as a result of
the city's main concentration of traffic flows,
the main street and road network areas are
under the major influence. The degree of at-
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Fig. 3. The matrix of factors influencing the environmental impacts on a street and road network
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air pollution caused by vehicle emissions in
local areas depends on the possibility of trans-
ferring pollutants, their level of chemical ac-
tivity, meteorological distribution conditions
in the area, and underlying surface characteris-
tics. Numerous chemical reactions with differ-
ent reaction rates, time of existence of all the
substances involved, different dependencies of
turbulent diffusion coefficients on the proper-
ties of the underlying surfaces, and certain
hydrometeorological processes may occur in a
limited space. The complexity of reliable
modelling of automotive emission processes
spread in the atmosphere therefore arises.

The approach that has been researched and
proposed before for determining the EPI (eco-
logical planning indicator) with its multifacto-
rial content (value), on the determination of
the elements and factors of influence on its
action potential, will lead to the possible use of
this EPI indicator by experts as an indicator of
compliance of existing planning and design
solutions with the regulatory planning support
of the area, identifying environmental damage
cases due to their direct effect, the investment
volume to reduce the extent of environmental
impacts, which in turn will affect the value of
land and its functional efficient use. To evalu-
ate the planning solutions enacted and the
measures to reduce the EPI indicator, a model
was proposed to streamline the use of trunk
road adjacent areas, streamline the engineering
solutions enacted, appropriately take into ac-
count a deterrent factor in countering the po-
tential environmental impact, and determine
the optimum
protective measures for the area in the form of
an optimum efficiency indicator formula:

Eopt = EPI (Rm; Nn) 1)
provided that Rm -> max; N-> min Nn,

where Eopt is the optimum quality of protec-
tive measures; EPI is the ecological planning
indicator; Rm is the coverage of civil construc-
tion protective measures; Nn is the set of types
of civil construction protective measures.

The calculation of the minimum impact on
the area, which allows the use of Nn-type pro-
tective measures, is given by the method of
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inverse action potential of the selected opti-
mum protective measure to counteract the
spread of environmental impact.

The studies that have been completed for
the spatial arrangement of trunk road adja-
cent areas allow us to highlight a number of
features:

- a differential approach to urban areas pro-
tection methods;

- area spatial planning optimization;

- functional and applying the trunk road
adjacent areas;

- optimization of site preparation during
planning and construction;

- a differential approach in the city’s street
and road network routing.

As a result of the research conducted and
the developed scientifically based models, a
system of interrelated criteria and factors
influencing the formation of the urban area
has been created as a set of methods for plot-
ting the Ecological and Urban Planning Reg-
ulation Fundamentals for the functioning and
forward development processes of the main
street and road network (Fig.4).

The creation of the city's ecological
framework should therefore take into consid-
eration all the components of planning solu-
tions, reflecting an effective scientific and
technical justification for implementing and
resolving the relevant challenges within the
urban planning sector, one of which is creat-
ing a population-friendly (proper quality)
environment and maintaining its continued
effective upgrades.

CONCLUSIONS

Using the experience of theoretical and
practical advances in urban and spatial plan-
ning the models have been developed in the
study to ensure the effectiveness of regulat-
ing the ecological and urban planning status
of adjacent areas of trunk road adjacent are-
as. A model of providing the Ecological and
Urban Planning Regulation Fundamentals for
the functioning and forward development
processes of the main street and road net-
work, taking into consideration the environ-
mental impacts and forecasts, has been de-
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ENVIRONMENTAL AND URBAN REGULATION
DURING THE OPERATION AND FORWARD DEVELOPMENT OF
THE MAIN STREET AND ROAD NETWORK

Formal identification of environmental impact
elements on a trunk road adjacent road

Identifying environmental impact forming factors

Space and planning layout
of the urban main street
and road network

Geometric parameters of
the main street and road
network

Composition and
parameters of the traffic
flow on the main street

and road network;
traffic intensity

Simulation of the action potential of environmental
impacts on the trunk road adjacent area

EPI (ecological planning indicator)

L____FI—\____]

Identifying ways to regulate ecological and town
planning setting of trunk road adjacent areas

Eopt - optimum quality of protection measures

Area engineering protection
and planning methods

I

Regulation methods of main
street and road network
elements

g

- Streamlined spatial planning of the area;

ECOLOGICAL AND URBAN PLANNING REGULATION FUNDAMENTALS:

- A differentiated approach to the choice of protective methods for urban areas EPI = Eopt;

- Functional purpose and use of trunk road adjacent areas;
- Streamlined civil construction improvements of the area within planning and buildup of the area;
- A differentiated approach in the city’s street and road network routing.

Fig.4. A model of providing the Ecological and Urban Planning Regulation Fundamentals for the
functioning and forward development processes of the main street and road network

veloped based on the planning solutions enact-
ed, with the functional purpose of the area and
the choice of civil construction protective
measures for the area pointed out.

Studies of the trunk road adjacent are-
as, taking into account the ecological and ur-
ban planning aspect, will ensure the viability
of their further functional use, the formation of
the city's main motor transport corridors in the
context of the development of new infrastruc-
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ture and the reconstruction of the city's main
road and road network, and identifying the
economic efficiency of urban planning de-
sign solutions.
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I'panocTpouteibHbIe aceKThHI 00ecnedeHust
OCHOBaHHI{ IK0JIOT0-rPaJ0CTPONUTETHLHOIO
peryJiMpoBaHusi NpoueccoB (PyHKIMOHUPO-
BaHMS U PA3BUTHUS MATUCTPAJIbLHOU YJINY-
HO-I0POKHOI ceTH

Anexceui Ipuiimauenko

AHHOTauuMs. PaccMOTpeHbl OCHOBHBIE MpPO-
OneMbl, CBS3aHHBIE C UCCIIEOBaHUEM U pa3padoT-
KOH  METOAOJNOTMYECKHX  OCHOB  JKOJOTo-
IPafOCTPOUTENBHOTO PETYIUPOBaHUS IPOLECCOB
(YHKIIMOHUPOBAHUSI W Pa3BUTHS MarucCTpajbHOM
yJ'IPI‘IHO-I[OpO)KHOfI CE€TU 1104 BJIUSAHHUEM 3KOJIOI'-
YECKUX Harpy3oK.

B HauOonblieidl cTeneHu BIMSHUE aBTOTPAHC-
MopTa WMEET TPOSBICHHE B YpOaHH3UPOBAHHOM
cpene. ['opon siBnsieTCs MHAUKATOPOM YCTOMYUBO-
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T'O Pa3BUTHI WM HEOIArONpPUATHON B3aMMOCBS3H
aBTOTpaAHCIIOPTa ¥ YpOAaHU3UPOBAHHOHN cperpl. B
OCHOBY HCCJIEIOBaHUS TIOJOKEHa OIICHKA BIIHSA-
HUSI COBPEMEHHOTO COCTOSHHS aBTOTpPaHCIIOpTa
Ha YIAYHO-JIOPOKHYIO CEeTb W Ha TpUMaru-
CTPaJbHYI0 TEPPUTOPHIO i 00OCHOBAHUS TPH-
HATBIX TUIAHUPOBOYHBIX MEp 3aIUTHI, OTpeese-
HUS (YHKIMOHANBHOTO Ha3HAYEHUS MpHUMaru-
CTPaJbHBIX TEPPUTOPUIl B COOTBETCTBHUHU C JKO-
JIOTUYECKUMH Harpy3Kam#, KOTOPbIE BO3HHUKAIOT
Ha YJIMYHO-TOPOXHOH ceTH. TeXHOreHHbIE HC-
TOYHUKH 3arps3HEeHus aTtMoc(epHOro Bo3myxa
MIPEACTABIICHBI, TJIABHBIM 00pa3oM, BBIOpOCaMHU
MPOMBIIIICHHBIX MPEANPHUITHH U aBTOTPaHCIIOP-
Ta.

I'maBHOM 3ajadeil B oOMNpeneNeHUU OILICHKU
3¢ PEKTUBHOCTH TUIAHUPOBOYHBIX PELICHUH 3a-
LIUTBI IPUMATUCTPAIBHBIX TEPPUTOPUN SBIISECTCS
MIPABWIBHBINA BEIOOP KPUTEPHEB OIIEHKH, COTJIAC-
HO KOTOPBIM 3(PQEeKTUBHOCTH pemeHui Oymer
OTIINYaTbCA. HOCKOHI)Ky YJINYHO-AOPOKHAaA CETh
CO BCEMH €€ TPaHCIIOPTHBIMH MOTOKaMH SIBIISIET-
CSd HEOTHEMJIEMBIM CTPYKTYPHBIM 3IIEMEHTOM
ropoja, ee BIMSHHE Ha DKOJOTMYECKHe TOoKaza-
TEJN TOPOACKOH Cpeapl OECCOPHO MOXKHO CUH-
TaTh JOMUHHPYIOIINM.

KioueBbie c1oBa: SKOIOTHYECKOE COCTOSI-
HUE TOPOJCKOW Cpeibl, MarkucTpajibHbIE TeppU-
TOPHYH, KOJIOTHUECKUE HATPY3KH.
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Abstract. The purpose of the study is to reveal
the objective transformations that have occurred in
information technology. Conceptualization of these
transformations is also important. System, infor-
mation, network and cognitive approaches allow to
reveal the main aspects of the development of in-
formation technologies - technical and technologi-
cal, software and hardware, network, communica-
tion, cognitive. The article considers the evolution
of information technology. The relationship of
information technology with its increasing role and
importance of information in the life of man and
society is analyzed. Information technologies are
disclosed as technologies to create, store, record
and process information. Technical and technolog-
ical direction of information technology develop-
ment is analyzed. The connection of the infor-
mation technology concept transformation and
development of the information society theory, in
particular, the theory of post-industrial society,
information society, network society, knowledge
society and the digital world is revealed. The con-
nection of the information technology concept
transformation and the emergence of the media
civilization and global information space is also
revealed.

The article shows that the development of in-
formation technology is an important factor in the
development of the information society. Technol-
ogy transition (the electronic computer as a ma-
chine) to the modern stage of development of digi-
tal technologies is characterized by the formation
of a single technical and technological basis for the
formation of the information society.

The classification of information technology
according to its application scope is proposed.
Information and communication technologies
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characterize subject-to-subject interactions, among
which pedagogical and political technologies are
primarily distinguished. Information space is sepa-
rate area of information technology application.
Information processing technologies in the infor-
mation space are the basis of modern democratic
discourse. An important area of information tech-
nology is the information sphere. Information
sphere is the sphere of information activity, infor-
mation exchange and information relations, the
regulator of which is the information law. Infor-
mation security technologies ensure the protection
of human rights, society and the state in obtaining
objective information. Cybersecurity technologies
protect critical infrastructure. The technologies of
reality — virtual, cognitive, and augmented — pro-
vide the ability of a person’s consciousness and
thinking to process and create new information.

Identifying the social significance of the tech-
nical and technological development of infor-
mation technologies becomes the basis of recom-
mendations for the implementation of a strategies
for the formation of the information society in
Ukraine.

Keywords: information technologies, infor-
mation and communication technologies, network
technologies, digital technologies.
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Information Technology

The study of the information technology
concept transformation is urgent due to the
growing role of information processing for
public institutions and the state. Despite the
fact that information technology is widely
spread as a term, there are no studies on the
evolution of the content of its concept. Identi-
fication of the information technology genesis
characterizes modern scientific and technolog-
ical progress. Changes in information technol-
ogy produce significant changes in the devel-
opment of man and society. The development
of the theories of the information society can-
not be considered as a complete reflection of
the changes occurring in the information tech-
nology itself, as well as the changes that are
caused by the emergence of new information
technologies. That is why the development of
information technology is a separate object
that has self-sufficient significance.

The purpose of the study is to reveal the ob-
jective transformations that have occurred in
information technology. Conceptualization of
these transformations is also important.
Achieving the goal involves the implementa-
tion of the following tasks:

- identify the main stages of information
technology development;

- study the diversity of information tech-
nology;

- find out the impact of the main theories
and concepts of the information society on the
formation of conceptual differences in the def-
inition of information technology.

The novelty of the research lies in the study
of the information technology concept with its
initial manifestations and the disclosure of
computer technology to the conceptualization
of modern network technologies, cybersecuri-
ty, and digital technologies.

The concept of information is an important
prerequisite for the emergence of the concept
of information technology. Today, a retrospec-
tive view of information revolutions as the
development of information technologies, be-
ginning with the advent of writing [8], is based
on the fact that information exists and has been
used for a very long time. However, the con-
ceptualization of the concept of information
occurs in the context of the historical back-
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ground of electronic computing equipment
emergence. According to K.Shannon, the con-
cept of information is characterized by “over-
coming uncertainty” [13, p.162] in the process
of choosing and making decisions in the case
of some priori knowledge. K. Shannon intro-
duces an idealization that characterizes an
equal probability to choose between two pos-
sible options. Information functions as a spe-
cial non-material resource that decision-
making efficiency depends on.

A.Turing introduces a combinatorial ap-
proach and the calculation of combinations
[11, p.320]. Turing machine was created as a
combination of mechanisms. But for the first
time the connection of mechanisms was in-
tended for information processing. All previ-
ous machines turned various forms of energy
into mechanical motion. The theory of mecha-
nisms and machines arises as a consequence of
the theorization of transformations that occur
in mechanical systems. A.Turing creates a
mathematical model of data processing [30].
The mechanical design of Turing machine
becomes the embodiment of a combinatorial
computational approach. The most sophisticat-
ed combinations that it creates become the
embodiment of pure information.

First, the concept of "electronic computer"
arises. The electronic computer considered to
be a machine. And only today it is becoming
increasingly clear that information technolo-
gies are opening up new worlds — virtual reali-
ty, the information sphere, the information
space and cyberspace. Arpanet was the first to
interlink computers. Network technologies
appear as communication, messaging and
communication development technologies.

The origin of communication is associated
with the advent of TV-technologies. Televi-
sion appears as a global data transmission sys-
tem. M.McLuhan [16] considers the television
to be some probe that covers the whole earth.
The media civilization is born. The concept of
hyper reality contributes to the birth of a media
civilization as well. The emergence of hyper
reality [3, p.80; 9, p.34] characterizes the dou-
bling of society: alongside with real social
processes, the world of simulacra emerges,
which substitute real objects, events and inter-
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actions between them. Simulacra’s are capable
of causing feelings. Hyper reality is trans-
formed into a special arena, where the real
world appears in a special, sometimes bizarre
and illusory form.

The emergence of post-industrialism con-
tributes to the emergence of the theory of the
information society. The information society
acts as a society where preference is given to
the service sector and knowledge production
[1, p. 198]. Industrial technologies are being
replaced by intelligent technologies. The con-
cept of intellectual technology is introduced by
D. Bell [2, pp. X-XI, XIV, XV-XVII]. Intel-
lectual technology combines both scientific
activity (mathematical modeling) and comput-
er's operation. This is a combination of scien-
tific knowledge, scientific methods and elec-
tronic computing equipment.

The study of the framework of the infor-
mation society is trying to overcome techno-
logical determinism — the idea that machinery
as a technology generates a new type of socie-
ty. The Information Society acts as a society of
the Third Wave (A. Toffler) [29] and electron-
ic-digital society (D. Tapscott) [28, p.33-34].
This is the society in which the processing of
symbolic information, rather than the pro-
cessing of the substance of nature, comes first.
This brings to the fore a special type of labor —
the processing of signs and symbols (A. Tof-
fler) [29]. Later post-industrialism gives pref-
erence to intangible factors of the develop-
ment.

The concept of information technology are
associated with the theory of information soci-
ety (Y. Hayashi, Y. Masuda) [15]. The study
of information technology evolution enables to
reveal the transition from abstract considera-
tion of information technology as technology
of processing, fixing and storing information
to the disclosure of specific information tech-
nologies in various spheres of social activity.
The development of information technology
contributes to the introduction of the concept
of the information society. The information
society appears as an e-society, which doubles
the information and transforms it into an elec-
tronic version (A. Shevchuk, A. Golobutsky)
[26, p.93]. However, the information society
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appears as a society that relies on information
processing. At the same time, the different
nature of information — media and information
related to the development of computer tech-
nology — is not taken into account. This makes
it possible for a long time ignore the im-
portance of the technical and technological
direction of development of information tech-
nology.

Since the early nineties of the twentieth
century, internet technologies have begun to
actively develop. Information technologies are
starting to be revealed not only as communica-
tion technologies. Increasingly, they are
emerging as technologies of cyberspace and
information system development. Virtual
space technologies are arising. The institution-
alization of the social manifestations of the
virtual space technologies is coming around.
Virtual universities, e-business, e-banking, e-
commerce are appearing. Sophisticated soft-
ware and hardware systems are being created,
databases and knowledge bases are emerging.
Information technology is increasingly associ-
ated with the development of computer engi-
neering, design and programming. The OKi-
nawan Charter emphasizes the importance of
bridging the digital divide [18, p.53-54]. The
emergence of various models of the infor-
mation society indicates the various forms and
rates of development of countries to a higher
state of technical and technological develop-
ment.

The emergence of the theory of the network
society (M. Castells, P. Drucker) contributes to
the removal to the forefront of network tech-
nologies. Network technologies appear as
communication technologies. In American
research communication acts as a message
transmission. There are various models of
communication. The theory of network socie-
ty, network technology covers all types of
communications. A network of communica-
tion is appearing. The disclosure of network
technology as information reveals the social
significance of information technology [7,
p.83-84]. Informationalism (M. Castells) [6,
p.13] is a concept that characterizes a new
social form of the information society. This
society is a network society. The network so-
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ciety took over the hierarchical society at the
beginning of the 21st century [10]. But now
we are talking about the technology of global
and local networks. Social networks, Twitter,
Facebook, as well as related social processes
have come to the fore recently. Now the influ-
ence of these new network technologies on
social processes, elections, the development of
democracy, the emergence of Twitter is in-
creasing.

Communication interactions are coming to
the forefront and contribute to the introduction
of the concept of information and communica-
tion technologies. For some time, IT (infor-
mation technology) and ICT (information
communication technology) have been regard-
ed considered similarly . The digitization of
information contributes to the emergence of
the digital technology concept. The digital
world [18, p.53-57] is becoming a worldview.
Today, digital technologies characterize the
modern development of information and
communication technologies. In recent years,
international conferences on digital technolo-
gies have been actively held. The emergence
of digital technology expands the technical and
technological basis of the information society.
There doesn't exist any other base except a
digital one. Telecommunication systems exist
on a digital basis. The concept of information
and communication technology is increasingly
used in intersubjective and subject-to-subject
interactions. Information and communication
technologies emerge pedagogical and educa-
tional technologies, as well as political tech-
nologies. There is a need to understand the
special social content of information that is
broadcast, transmitted, created and reproduced
in these technologies. There appears the con-
cept of social information technology.

The study of the interaction of human con-
sciousness and thinking and information pro-
cesses expands the range of information tech-
nologies. Technologies of various types of
realities appear — virtual, cognitive, augment-
ed. The technology of virtual reality is re-
vealed as a technology of generating reality in
which training can be carried out. Virtual reali-
ty is also revealed as a new technology that
combines the consciousness and actions of
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many people into a single whole. Virtualistics
discovers new dimensions of virtual reality.
This is primarily the process of visual infor-
mation  transmission  through  computer
screens. This is also the emergence of a new
virtual being of information, through which
social connections are realized in the global
network.

Introduced by A. Turing, combinatorial ap-
proach and calculation of combinations [30]
can be considered as a prerequisite for the in-
troduction of a computational approach and
computer metaphor in cognitivism. Computer
metaphor (Newell, Simon) [17] reproduces the
unity of the operations of human thinking and
the computer. The treatment of signs and sym-
bols is displayed in the foreground. The “Chi-
nese Room” [22, p.115-116] experiment
shows that not only the person, but also the
computer, which has no consciousness and
understanding, performs actions on signs and
symbols. Communication of the processing of
signs and symbols with the execution of cer-
tain operations becomes important for pro-
gramming. Symbolic information processing is
brought to the fore. The hypothesis of the
physical existence of symbols [14, p.804] be-
comes an important component of the substan-
tiation of the objectivity of the existence of
information processing processes. The applica-
tion of these ideas contributed to the develop-
ment of artificial intelligence.

The development of programming contrib-
uted to the emergence of complex software
and hardware systems. Symbolic processing of
information received its continuation in the
development of programming languages. The
introduction of complex software and hard-
ware systems creates prerequisites for the de-
velopment of information processing at multi-
ple levels. Programs leap from the level of
machine control to the levels of the architec-
ture of software systems.

The development of information processing
technology in the early nineties leads to the
emergence of complex discrete technical sys-
tems, for which the struggle with complexity
becomes important. Prerequisites to shift the
sphere of software system designing to a quali-
tatively new level are arising. This is the level
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of the research domain (G. Booch) [4, p.162].
It also creates the prerequisites to create soft-
ware systems where the subject area is associ-
ated with social functionality [21, p. 84]. Mul-
tilevel information processing here is comple-
mented by the introduction of software sys-
tems in various spheres of public life, as well
as in business [21, p.85].

Technical and technological development
of information technologies as technologies
for creating, storing and processing infor-
mation becomes decisive in the development
of the information society and the main objec-
tive criterion and indicator of this develop-
ment.

The development of cybernetic approach
introduces the idea of control in systems of
varying degrees of complexity. The cybernetic
approach considers a feedback system.

The functionality revolution that took place
in the second half of the nineties in the coun-
tries where the technical and technological
development of information technology was
brought to the fore, has contributed to the
spread of information technology in all the
spheres of public life.

The emergence of virtual and cognitive re-
ality is one of the hallmarks of the nineties.
The concept of cognitive reality technology
was proposed by A. Zenkin [31, p.72-75].
Cognitive reality technology creates a new
integrity, including the actions of man, his
mind and human interaction with the comput-
er. Technologies of augmented reality, which
arise later, characterize the possibilities of in-
cluding expert knowledge and various types of
information (including graphic) directly into
the process of human perceptual information
processing. In conditions of extreme activity
(military actions, rescue operations, etc.) such
augmented information processing becomes
crucial.

The emergence of manipulative and other
technologies influencing human consciousness
in the information space actualizes the issue of
information security. Information technologies
provide the possibility of obtaining objective
information at all levels — from an individual
to the society and state. The distribution of
bots, fakes and bogus information stimulates
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the development of information technology to
identify false and incomplete information.

Recent spread of cyberattacks and unau-
thorized interference in the process of infor-
mation exchange necessitates the development
of cyber security technologies. Cyber security
technologies are aimed at protecting critical
cyber structures. Critical cyber structure char-
acterizes the growing importance of technolo-
gies that regulate and determine the quality of
the information component of financial institu-
tions, banks, law enforcement and government
agencies and other systems.

The development of democracy in the mod-
ern global network world involves the use of
Facebook, Twitter and other social networks
as democratic institutions. The exchange of
information in the process of communication
acquires the value of the development of social
emotions. This becomes the mechanism of
communication of power and society. At the
same time, this determines the independence
of information processes from the government,
which characterizes the ability of society to
form its viewpoint. The development of e-
government is becoming important.

The development of information technolo-
gies as communication technologies contrib-
utes to the emergence of new social institu-
tional entities. These include the information
sphere and information space. The information
sphere becomes the sphere of information ac-
tivity, which requires new information tech-
nologies, the institutionalization of infor-
mation exchange, contributes to the develop-
ment of information law. The information
space brings the level of information pro-
cessing to a qualitatively new level. This is the
space where information products are created
and function. Information product targeting to
social processes is due to the impact on peo-
ple's minds. There exists a complex multilevel
influence on a person at verbal, emotional,
psychological, conscious and unconscious
levels.

The information space becomes a platform
to form a democratic discourse. By drawing
people of different convictions into its circle,
the information space becomes a representa-
tive of public opinion and a tool for its for-
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mation. Now digital technologies create a sin-
gle basis for the development of modern socie-
ty. The difference in technological basis,
which has been stored for many years thanks
to the preservation of analogue technologies in
the field of television, has disappeared. How-
ever, even a single technological base of de-
velopment does not yet create a basis for over-
coming the difference between the technical
and technological direction in the development
of the information society and the direction
that is associated with the development of civi-
lization.

The attempt of the theory of post-industrial
society to establish technological determinism
as the basis of social development has not been
realized. Technology itself does not produce
social phenomena. But one cannot deny the
influence of information technology and the
development of information technology on the
information society development. The society
would never have experienced the structural
and qualitative changes that we have witnessed
for the past 30 years without the development
of technical and technological direction of
information technology. It is impossible to
consider the state of the society and the func-
tioning processes of all its social institutions
disregarding the development of information
technologies.

The emergence and approval of the infor-
mation sphere, information space, critical
cyber structure, national information infra-
structure, e-government are also impossible
without taking into account information tech-
nologies. Therefore, the desire to reduce the
information society in hyper reality or media
space today, in the context of globalization
development, reasonably pulls the country
back. This is a return to outdated technical and
technological forms. It is also a substitution of
the progressive development in all spheres of
public life on the basis of advanced technolo-
gies for creating false reality and developing
manipulative technologies that assert the polit-
ical discourse.

Objectively, this contradicts the public
strategy to develop the information society and
knowledge society as the basis for the coun-
try's progressive development and democracy.
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However, overriding the digital divide and
spreading digital technologies result in a coun-
try's growing competitiveness. Often digital
technologies are restricted by things, personal
communication, network communication. An
objective indicator of competitiveness is then
the development of information technologies
in the field of economics and education, social
and public administration, defense and health.

The study of information technology con-
cept transformation allows to track the devel-
opment of information technologies as intel-
lectual technologies, technologies related to
the development of computer engineering,
communication technologies, network tech-
nologies, information technologies and infor-
mation communication technologies, digital
technologies, etc. The emergence of new tech-
nologies results in the new social infrastruc-
tures of the information society. There exists a
transformation of the social ontology of the
information society as a result of the infor-
mation technology development.

At the beginning of the XX century the case
touched on changing the basis of the infor-
mation society, i.e. from certain information
technologies to collect, log, accumulate and
process information to the qualitatively new
basis of the information society — software
systems of the organization level. These sys-
tems are capable to perform all production as
well as social function. Today we need to talk
about the transformation of the social ontology
in the information society, strengthening its
technical and technological basis in all spheres
of public life.

To emphasize the importance of the tech-
nical and technological direction of infor-
mation technology development is extremely
important for the future of Ukraine. In present-
day concepts of the digital world and digital
philosophy, only the fact of digital technology
spread is emphasized. In this case, the focus
shifts to processing and storage of personal
information shared in social contexts. In the
context of modern globalization, such concept
contributes to the development of trade. How-
ever, it can not be the basis for the develop-
ment of the country.
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Objective transformations of information
technologies reveal changes in their content
and expansion of their sphere of influence. The
improvement of information technologies
shows their growing influence on the devel-
opment of the information society. Information
technologies are included in social dimensions,
transforming the essence of labor, ways of
implementing intellectual activity, performing
production and social functions. The study of
the influence of information technologies on
social processes and phenomena opens up the
horizons of the future world order.

Information technology can be classified
according to the sphere of its application. In-
formation and communication technologies
characterize subject-to-subject interactions,
among which pedagogical and political tech-
nologies are primarily distinguished. A sepa-
rate area of information application technology
is the information space. Information pro-
cessing technologies in the information space
are the basis of modern democratic discourse.
An important constituent of information tech-
nology is the information sphere. This is the
information sphere of information activity,
information exchange and information rela-
tions, the regulator of which is the information
law. Information security technologies ensure
the protection of human rights, society and the
state in obtaining objective information. Cy-
bersecurity technologies protect critical infra-
structure. The technologies of reality — virtual,
cognitive, and augmented — provide the ability
of a person’s consciousness
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Tpancdopmanus KoHLIENTa
""MH(pOopMaIHOHHBIE TEXHOJIOTHH"'
B COBPEeMEHHOM HAyY4YHOM JAHCKypce

Anexcanopa Pybaney

AunHorauusi. Ilenpio umcciienoBaHHS SIBIISCTCS
packpbiTHE OOBEKTHBHBIX TpaHC(hOpMaIlUi, Mpo-
M30MIEIIINX B HWH(QOPMAIMOHHBIX TEXHOJOTHSIX.
Baxxna Takke KOHIENTyaau3amus STHX TpaHC-
¢opmaunii. CucremHbld, MH)OPMAIMOHHBIN, ce-
TEBOM M KOTHUTUBHBIA MOAXOJbI MMO3BOJISIIOT pac-
KpPBITh OCHOBHBIE aCTEKThl Pa3BUTHs MH(OpPMAIIH-
OHHBIX TEXHOJIOTHI — TE€XHHUKO-TEXHOJOTMUYECKUM,
CETeBOM, KOMMYHHUKAlMOHHBIA, KOTHUTUBHBLIN. B
CTaThe BBISBIICHBI OCHOBHBIE D3Tarlbl SBOJIIOINN
nH(pOpMaIMOHHEIX TexHonorui. [Ipoanammszupo-
BaHA CBS3b MH(MOPMAIMOHHBIX TEXHOJIOTHHA C BO3-
pacTaHMeM pOJIM ¥ 3HAYCHHUS UHPOPMAIIVH B JKU3-
HU 4eJloBeKa U oOmiecTBa. MHpopMallMOHHBIE TEX-
HOJIOTUM PACKPBIBAIOTCS KaK TEXHOJOTUU CO3/a-
HUs, XpaHeHHus, (ukcaluu U o0paboTKu HHDOP-
MallHH.

Transfer of Innovative Technologies
2019 Vol.2, No.1, 60-67

[IpoaHanu3upoBaHO TEXHUKO-TEXHOJIOIMYECKOE
HampaBleHUE Pa3BUTUS MH(POPMAIIMOHHBIX TEXHO-
noruii. BelsBIeHa CBS3b TpaHCHOpMAITUN KOHIIEIT-
Ta WHPOPMAIMOHHAS TEXHOJIOTHS C Pa3BUTHEM
Teopur MHGOPMAIMOHHOTO OOIEeCTBa, B YaCTHO-
CTH TEOpUH TNOCTHHAYCTPHAJILHOTO OOLIeCTBa,
nH(pOPMAITMOHHOTO OOIIEeCTBa, CETEBOro 0OIIe-
CTBa, 00IIecTBa 3HAHUS U LUPPOBOro Mupa. Bol-
sIBJICHA CBS3h TpaHChOpMaluy KOHIETITa HHPOP-
MAalMOHHAsl TEXHOJIOTHUSI CO CTAHOBJICHUEM Meaua-
IUBWJIM3AINH ¥ TJIOOATBHOTO HH(POPMAIIHOHHOTO
MpoCcTpaHcTBa. B craTbe Moka3zaHO, YTO Pa3BHTHE
HHGOPMALMOHHBIX TEXHOJIOTUH SBJISIETCS BaXKHBIM
¢dakTopoM pa3BUTHS HHPOPMAIIMOHHOTO OOIIe-
ctBa. llepexon OT TEXHOJIOTMM B BUAE TEXHHUKH
(37EeKTPOHHO-BBIYMCIIUTENFHAS MallMHA Kak Ma-
[IMHA) K COBPEMEHHOMY d3Tamy pa3BUTHS IU(PO-
BBIX TEXHOJOTMH XapakTepu3yeT (HOpMHpOBaHUE
€MHON TEeXHUKO-TEXHOJIOTHYECKOW OCHOBHBI (hop-
MHUPOBaHUS HH()OPMAIIMOHHOTO OOIIECTBA.

WndopMannoHHBIE TEXHOJOTMM JACATCA II0
chepe JeHCTBUSL. NudopmanmonHo-
KOMMYHHKAIIMOHHBIE TEXHOJIOTHH XapaKTEPU3YIOT
CyObeKT-CyOBEKTHBIE  B3aUMOJACHCTBHS, CpeaH
KOTOPBIX HPEeXIE BCEro BBLACISIIOTCS Helaroruye-
CKME M TOJHMTHYECKHE TexHoJoruu. OTAenbHOM
cdepoit neiicTBusT HHPOPMAIIMOHHBIX TEXHOJIOTUH
SIBIISIETCST MHPOPMAIMOHHOE TPOCTPAaHCTBO. Tex-
HOJIOTUH 00paboTKku wH(popManuu B MHPOpPMAIIH-
OHHOM TIPOCTPAHCTBE SIBJISIIOTCSI OCHOBOH COBpe-
MEHHOT'O JEMOKPATHYECKOro OUcCKypca. BaxkHoit
cdepoii eiicTBUST HHPOPMAITUOHHBIX TEXHOJIOTHH
sBisieTcss mHpopMauuoHHas cdepa. Ito uUHPOP-
MalMoHHas cdepa UHPOPMAIIMOHHOHN NesTeTbHO-
CTH, UHPOPMAIIIOHHOTO 00OMeHa U WH()OPMaIMOH-
HBIX OTHOIICHUH, PETYIATOPOM KOTOPBIX SIBISETCS
nHGOPMALMOHHOE TIPABO.

TexHonmorun HHPOPMALIMOHHON 0E30MaCHOCTH
o0ecreuynBaroT 3allIUTy MPaB 4YeloBeKa, 0OIIecTBa
U TOCyJapcTBa B TOJNYYEeHHH OOBEKTUBHOW WH-
tdopmarmu.  TexHonmorumm  KnOepOE30MacHOCTH
o0ecreynBaloT 3alluTy KPUTHYECKOW WH(pa-
CTPYKTYpHL. TeXHOIOTHH peanbHOCTH — BUPTYallb-
HOM, KOTHUTUBHOW, PACLIIMPEHHON U TOTIOJHEHHOU
— 00ecreunBaroT BO3MOXKHOCTh CO3HAHUS U MBIIII-
JIeHUs1 4enoBeka oOpabaThiBaTh M CO3/1aBaTh HO-
ByI0 WH(poOpMaiuio. BeisiBieHne oOIIeCTBEHHOTO
3HAYEHHUS] TEXHHUKO-TEXHOJIOTHYECKOTO Harmpasiie-
HUS pa3BUTHS HMHMDOPMAIMOHHBIX TEXHOJOTHH
CTaHOBHTCSI OCHOBOH PEKOMEHIALMN I pean3a-
UK OOIIECTBEHHOW CTPAaTerdd MOCTPOCHUS WH-
(hopmanronHoro odmecTsa B YKpauHe.

KaroueBbie cioBa. MHpopMamoHHbIE TEXHO-
JIOTHH, UH(POPMALTMOHHO-KOMMYHHUKAIIHOHHbIE
TEXHOJIOTHH, CETEBBIE TEXHOJOTHUH, IU(PPOBEIC
TEXHOJIOTHH.
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Abstract. The approach to estimating the pa-
rameters of linear econometric dependencies for
the case of combining a number of special condi-
tions arising in the modeling process is considered.
These conditions concern the most important prob-
lems that arise in practice when implementing a
number of classes of mathematical models, for the
construction of which a matrix of explanatory vari-
ables is used. In most cases, the vectors that make
up the matrix have a close correlation relationship.
That leads to the need to perform calculations us-
ing a rank deficient matrix. There are also viola-
tions of the conditions of the Gauss-Markov theo-
rem. For any non-degenerate square matrix X , an
inverse matrix X " is uniquely defined such that,
for random right-hand side B , the solution of the
system X =B is vectorp =X 0. If X is a de-

generate or rectangular matrix, then there is no
inverse to it. Moreover, in these cases, the sys-
tem X3 =B may be incompatible. Here it is natu-
ral to use a generalization of the concept of the
inverse transformation, which is formulated in
terms of the corresponding problem of minimizing
the sum of squared residuals. In the same case,
having a QR decomposition, one can use the for-

mula X" =R™'Q,". In addition, it is recommended
for specific calculations. With an incomplete rank,

the most convenient form of representation Xt
follows from the expansion in characteristic num-

bers. If X =U >V with non-zero characteristic
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numbers, then X" =V >"U’. We propose an

alternative X * calculation method, which relies on
the decomposition of a rank deficient matrix into
the product of two matrices of full rank.
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INTRODUCTION

There are several mathematically equiva-
lent expressions for a matrix pseudo-inverse

of X . If X is not degenerate, then X" = X".
When X has a full columnar rank, its pseudo-
inverse  matrix can be  represented
as X" =(XX)"'X".

In the same case, having a QR schedule,
one can use the formula X * = R™'Q,’, besides,
it is strongly recommended for specific calcu-
lations. With incomplete rank X , the most
convenient form of representation X~ follows
from the schedule by characteristic numbers.
If X =U 2V withV non-zero characteristic
numbers, then X" =V > "U’. This article pro-
poses an alternative calculation method based

on the decomposition of a rank deficient ma-
trix for the product of two full rank matrices.

METHODOLOGY

Let there be a linear relationship between
the variableY and m explaining variables
XXy wXnand the perturbatione € is a
random variable, emphasizing that only the
existence of second-order finite moments is
necessary.

If we have a sample of n observations over

variables X ;, j=1,2,..m, , then we can write

yi:ZXiij+8i, I=1,2,....n . (1)
j=1

Equations (1) can be written in matrix form:
Y = XB+¢ , where (2)

yl Xll X12 le Bl 81

yn an Xn2 Xnm Bm Sn

Let’s denote through X' and ¢’the matri-
ces transposed to X and €, respectively.
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Let the following conditions be met:

1) Me=0 (3)
2) M (eg)=c*-E,

where E is the unit matrix; 4)
3) X is a matrix whose elements are determin-
istic numbers; (5)

4) rank X <m(matrix X -incomplete rank) (6)

In many econometric studies, the assump-
tions [10—14] of dispersion constancy and the

absence of perturbation correlation (4) seem to
be unrealistic. Thus, when examining consum-
er budgets, one can see that the variance of
residuals relative to the regression line in-
creases with increasing profits. Similarly, in
the analysis of firms activities, the variance of
residuals should probably increase with the
size of firms.

Therefore, condition (4) should be replaced

M(ee') = D=c'W, (4)

where D is the covariance nxn — matrix[19].
The estimates according parameter 3 least

squares in (1) are defined as theB,.pB,....B,,
minimizing values

L:ii(yi _inij)'
i-1 k=1 . j @)
(Vi _Zxkjﬁj)aik - rrgﬁi)n ;

where the matrix A=||a, | is symmetric, de-
cidedly defined nxn is the matrix. The solu-
tion (7) PB.B,....B,will be called the task
pseudo-solution (1-2). The solution will be
linear towards y . In addition, provided (3) Plﬁ

will be an unbiased value Pf3 in (1).
That is,

M (P1B) = P:I_B (8)
P, is orthoprojector.
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The solution, generally speaking, will not
be the only one. We will try to minimize the
amount

(iﬁf — min) . (9)

Then the solution (7) is unique and is called
the normal pseudo-solution of the problem (1-
3, 4,5, 6). WhenA-D=E - solution (7) is
optimal. The Gauss-Markov theorems take
place here.

For case (6), unbiased estimates  are im-

possible, but some unbiased linear combina-

tions of unknown parameters can be estimated.
Let be X a non-degenerate matrix, then the

solution (1, 2) can be written in the form

B=XTY+Xe,

where X — the matrix is inverted to X . An
inverse matrix is a very useful mathematical

concept and often needs to be calculated X .
In the case of a problem (MLS), the question
arises whether there is a mxnmatrixZ

which uniquely defined by the matrix X and it
is such that a solution for single minimum

length (ZBf — min) (MLS) is expressed by

the formula p = ZY .

Such a matrix Z does exist [20], it is called
a pseudo-inverse of the matrix X and is denot-

ed X". For the sake of simplicity, we put
itW =E.

The matrix X is uniquely determined by
the matrix X and does not depend on the spe-

cific orthogonal decomposition X [20]. For
each j, 1< j<n | is the column of the ma-

trix X; can be written in the form X; = X"e,
wheree; | - the column of a single matrix E

So B=X"Y. The purpose of the article is
to constructively define and calculate X ™.

Definition 1.
For random nxm matrix X, the pseudo-

inverse matrix, denoted X", is the mxn ma-
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trix J - the column of which is the only mini-
mum length (MLS) solution. XB =€.

Definition 2.

Matrix X of a mxn size is called a
Moore-Penrose pseudo-inverse matrix for ma-
trix X if it satisfies the following four condi-

tions

1) X*XX* = X"

2) XX*X = X

3) (X"X) =X"X —symmetrical
4) (XX7) = XX* —symmetrical.

From the condition X"XX*=X" it fol-
lows X" XXX =X"X.

Denote X*X =P, thenP*=P, that is
P, — idempotent.

Similarly XX* =P, .

From conditions (3, 4) we obtainP, P, or-
thoprojectors [21]. It can be proved ihat the

general solution of problem (1) is expressed by
the formula

B=X*Y+(E-PR)C,

where C is a random vector.

One can prove that a matrix defined X " al-
ways exists and is a unique one. If X is a non-

degenerate square matrix, then X = X" ob-
viously satisfies the conditions (1-4).

Theorem 1.
If the X-—-nxm matrixn>m and
rank X =m, that is, has a full rank,

then X" = (XX)™*X'. If the X —nxm matrix
m>n,then X" = X'(XX")™.

Proof.
Let X be a full rank matrix. z=(XX)"X".

Let's check the Moore-Penrose conditions.
Letit n>m.
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Proof.
Let X be a full rank matrix. z=(XX)"X".

Let's check the Moore-Penrose conditions.
Letit n>m.

1) ZXZ = (XX) XX (X X)X =

— (XX)'X'=2Z

2) XZX = X (XX) XX = X

3) ZX =(XX)™'XX =P, - orthoprojektor =
= P, —symmetrical [21]

4) XZ = X (X X)X’ —symmetrical .

Letitm>n, Z=X'(XX")"

1) ZXZ = X'(XX) XX (XX ) = X /(XX ) =2
2) XZX = XX'(XX')*X = X

3) XZ = XX'(XX")™ =P, - orthoprojektor =

P, —symmetrical [21]

4) ZX = X'(XX")™ X —symmetrical .

Moore-Penrose conditions are necessary
and sufficient for the matrix Z to be equal X *

[2].

The theorem is proved.

Lemma 1.

Let it be the X-—-nxm matrix

rang X=r (r<m<n).

Then X = AB, A—nxr —is a full rank ma-
trix, — B—rxm is a full rank matrix.

Proof.

Letit X ={X;,X,,..., X}, X, isacolumn
X (j=Lm). LetA={X;,X,,...X,}, where
X, X,,..., X, are the basic columns. Then
any X; is a linear combination of basis col-

umns
X, :Zbijk = X :inkbkj. )
kel =
(X = AB).

A - ||Xik ||i:@ ’ B = kuj lem 1 HX'J H i:m .
k=(1,r) k:m J:m
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A contains r base columns, therefore
rangA=r . B contains all columns of a single

matrixE. So rangB=r. Lemma proved.
X =AB and by theorem 1A"=(A'A)"A,
B =B'(BB')™.

Theorem 2.
x+ — BI(BB!)fl(AIA)fl AI

Proof.
It is known that (AB)™=B"A™. Pseudo-
inverse equality (AB)" =B"A" is not always

fulfilled.
Let us prove that

X" =(AB)"=B"A"=B'(BB) (AA) A",
Let's check Moore-Penrose's conditions for

Z =B'(BB') }(AA) A

1) ABZAB = ABB'(BB') (A’A)A'AB = AB
2) ZABZ =
= B'(BB') }(A'A) - A’ABB'(BB') {(A'A) A =
—B'(BB){(AA) A =7

3) ZAB = B'(BB') (A'A) ' A'AB =

= B'(BB’) B = P, —symmetrical

4) ABZ = ABB'(BB') (A'A) A =

= A(A'A)* A’ = P, —symmetrical .

So Moore's conditions are fulfilled, and
thereforeZ =(AB)" =B"A" = X", The theo-
rem is proved.

The solution (1, 2) ﬁ is determined simul-
taneously: p=X*Y +(E-PR)C. Vector C is

random.
Therefore, if the matrix X is incomplete,
then it is impossible to find an unbiased

value B. Consider B the normal solution to
problem (1, 2). Indeed,
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B=X'Y =(AB)'Y =
=B'(BB) " (A'A) 'A'(ABB +¢) =
=B'(BB)*(A'A) *A'ABB +
+B'(BB) ' (A'A) " Ae =

= B'(BB')'Bp+B'(BB") ' (A'A) " Ae =
=PB+X"e, MB=PB=p.

Definition 2.
The B parameter value is called X —

unbiased if MXB = XP.

Lemma 2.
The value B = XY is an unbiased value

Proof.
We use (2), then

B=X"Y =X"(XB+e)=X"XB+X"e,
hence from (3) and (9)

M (XB) = M (XX *XB+ XX *¢g) =
XX XB=XPB.

Otherwise

B=B'(BB) ™ (A'A) " A'(ABB +¢)

XPB = ABB = ABB'(BB') *(A'A) * A'/ABB +
ABB'(BB")™*(A'A) ' A'e =

= ABB + A(A'A) " A’e = X B+ A(A'A)* Ale.
MXB = Xp.

Lemma is proved.
Mp=B'(BB")'BB=Pp .

So, in general, ﬁ is a biased value of 3.

Let us estimate the variationp — disperse B
towards with M :
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varp =
= MB'(BB") *(A'A) ' A'ee’ A(A'A)(BB') 'B =
=6°B'(BB") (A'A)(AA)(A'A)(BB)B =
=o’B'(BB) (A'A)*(BB") 'B =
=o’B'(BB'/AABB)'B =
=o’B'(B(AB)' ABB')'B =
=o°B'(BXXB')'B
Consequence 1ﬁ. R
M (B'(BB")"Bp) = B'(BB") 'BM (B) =
=PRMB=PR*B=RB,

B is P, —an unbiased valuep .
In general B is defined ambiguously

B=X'Y+(E-P)C. (10)

Theorem 3.
The covariance matrix D(XB) of the X pa-
rameter estimates Xp in model (2) is

equal|[20]
D(XB) =?X (XX)" X',
where (XX)" — pseudo-inverse to (XX).

Proof.
We use lemma (2):

X*=(XX) X, XY =X XB+Xe. (1)
Then

XB=XXY = XX XB+ XX e = XB+ XX €.
So using (3), (4), (9) we obtain

D(XB) =M (XB—XB)XB~-XB)' =
M (XX g, &' (XX ™)) =

Transfer of Innovative Technologies
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= M (X (XX)* X'ge'X (XX)* X') =
=X (XX) (XX)(XX) X' =
X (XX) X",

Otherwise

D(XB) =M (XB- XB)(XB—XB) =
=M (ABB'(BB) ™ (A'A) " Aee’/A(AA) -
(BB")'BB'A=c*A(A'A) A =GP,

The theorem is proved.

Consequence 2.
D(XP) does not depend on non-basic vec-
tor-columns of the matrix X .

!

C,

C .
Suppose that c=| 2 | belongs to the linear

C

m

shell of the rows X, X,,---, X, of the matrix X.
Then c =yX where

v={Y1 Y2 Yol
Then according to (11)
YXB—M (yXB) =yXX .

Besides, ¢ =vX ,M(cB) =cp.
Therefore, we get

D(cB) =M (cB—cP)(cp—cp)’ =

M (yXB —yXB)(YXB—yXP)' =

=M (yXX "ee’X ' X 'y") =

M (yX (X X)X "ge’X (X X)* X 'y") =
= PYX (X X)X X(XX) X'y =
S2yX (XX)" X'y =c(XX)c' .

CONCLUSIONS

Thus, if the matrix of an accurate system is
incomplete, then minor values of the perturba-

Transfer of Innovative Technologies
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tions of the input data and rounding errors will
not necessarily lead to the appearance in the
process of transformation of the system any
rows or columns consisting entirely of the
same small elements. This is the main, but not
the only, difficulty in constructing numerical
methods for decomposing systems with rank
deficient matrices, which is built on equivalent
transformations of the original system.

Another difficulty is connected with the
reasoning for further transformations of those
systems whose matrices have rows and col-
umns with minor elements.

If the input data of a system with a rank de-
ficient matrix is given with errors, no increase
in the accuracy of the calculations and no
transformations will provide the guaranteed
accuracy of a normal pseudo-solution. This
requires additional information about the exact
task involved. But suppose that after the uni-
tary transformations, a system with small rows
or columns is obtained. Replacing these rows
and columns with zero values is equivalent to
a small perturbation of the initial system ma-
trix. If we can accurately find the normal
pseudo-solution of the resulting system, it will
mean that the projection of the normal pseudo-
solution of the exact system on one of the sub-
spaces drawn on singular vectors will be cal-
culated sufficiently accurately. There is no
reason to expect a better result without addi-
tional information.
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O BBIYHCJICHUH TICEBA000OPATHOM MAaTPHIIBI
IKOHOMETPHUYECKUX Mojiesieil ¢ MaTpuuei
HA0/I0JeHU HETOJHOT0 PaHTa

Buxmop Kymoeou, Anexcandp Kymoesot,
Onee lllymoeckuii

AHHoTanus. PaccMOoTpeH moaxon oleHUBaHUS
MapaMeTpoB JTUHEWHBIX SKOHOMETPUUYECKUX 3aBH-
CUMOCTEH ISl CIy4as COYeTaHHA psia OCOOBIX
YCIIOBH, BO3HUKAIOIINX B MPOIECCE MOJICITHPOBA-
HUS. OTH YCIOBHUS KacaloTcsi HamOoliee Ba)KHBIX
po0JieM, BOSHUKAIOMINX HA MPAKTHUKE TIPHA peau-
3alMM Psia KJIACCOB MAaTeMAaTHYEeCKHX MOJIEICH,
JUTSL TIOCTPOCHHS KOTOPBIX UCIONB3YeTCsS MaTpUlla
OOBACHSIONMMX IePeMEHHBIX. B  OONBIIMHCTBE
CJIy4aeB BEKTOPBI, U3 KOTOPBIX COCTABIISACTCS MaT-
pulla, UMEIOT TECHYIO KOPPEJSAIUOHHYIO CBS3b.
UTo mpuBOAUT K HEOOXOAMMOCTH BBIIIOJIHATEH BHI-
YHUCIIEHUS C MCIIOJI30BAaHUEM MaTPHIIBI HEMTOITHOTO
panra. Taxke UMEIOT MECTO HAPYIICHHS YCIOBHUS
tTeopemsbl ['aycca-Mapkosa. J{ist mo001 HEBBIPOXK-

JICHHOM KBaJpaTHOM MAaTpHULbI X onnosHauHo

-1
ompezesieHa o0paTHas MaTpuLa X rakas, uro

NPy MPOU3BOJIBHOM MPAaBOH YacTH B peuieHueM

_ _ oyl
CUCTEMBI Xp=8B Oyzet BEeKTOp p=X b. Ecmn

X — BBIPOKACHHAA WU IIPAMOYTOJIbHAA MaTpulia,
TO 00paTHOI K Hell He cymecTByeT. bonee Toro, B

3THX CTydasX CHCTEeMa XP=B oxer oxasamses
HECOBMECTUMOM. 311eCh €CTECTBEHHO IOJH30BATh-
csi 0000IIeHNeM MOHATHSI 00paTHOTO Mpeodpas3o-
BaHMs, KOTOpoe (OpMyNHpyeTcss B TEPMUHAX CO-
OTBETCTBYIOIICH 3aaud MUHUMM3AIMH CyMMBbI
KBaJpaToB HEBSA30K. B 3TOM ke ciyuae, umess QR-
pasiokeHne, MOXHO UCIONB30BaTh (HopMyIy

X" = R_lQl'. Kpome Toro, IMEHHO OHa PEKOMEH-
JyeTcs JUIs KOHKPETHBIX BbIYMCIICHHWA. [Ipu He-
MOJIHOM paHre HauwOosiee ya00Has Qopma mpei-
craBnennst X BBITEKAeT U3 PasIOKEHHS IO Xa-
paktepuctnyecknm umciam. Ecrm X =U 2V ¢
V' HeHyJeBBIMU XapaKTEPUCTHYHBIMU YHMCIIAMH,

to X" =V 2"U’. Hamu npearaercs anpTepHa-

THBHBIH CIIOCO6 BhuMCIeHHs X, KOTOpHIi OIH-
paercs Ha PasIOKEHUH MATPUIbl X HEMOJIHOTO
paHra Ha MPOU3BCIACHUE JBYX MaTpul] IIOJTHOTO
paHra.

KioueBble c10Ba: 3KOHOMETpPHUYECKAss MO-
Jieflb, MaTpUlla HENOJHOI0 paHra, YCJIOBUs
l"aycca-MapkoBa, niceBgoo0paTHas MaTpuIla.
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Abstract. The architectural and construction
environment has a very strong influence on the
psyche of people living in it. It was noticed that the
accumulation of multistory houses with evenly
spaced windows of the windows helps to reduce
the intelligence and increase the aggressiveness of
those people who watch them daily. Similarly, the
accumulation of a large number of cars that fill
yards and streets is also perceived. For people that
living in the city, frequent cases appearance de-
pression. Largely it is connected with their way of
life, lack of time, workload at work andhome, all
sorts of trouble, and you have a gradient rate accel-
erated rhythm life. Theoretical concepts and con-
cepts of A. Marshall, A. Weber, E. Hoover, W.
Aizard and updated by Nobel laureate in econom-
ics P. Krugman and his are key to understanding
the nature and causes of population concentration
and economic activity in major cities. From the
point of view of these researchers, the attractive
force of cities, including the largest ones, is associ-
ated in its most general form with the emergence
and development of the phenomenon of agglomer-
ation effects (agglomerative economy). In the
modern theory of agglomeration effects caused by
the spatial manifestation of the action of market
forces and affecting the growth of cities, research-
ers identify two of their main types: localization
effects and urbanization effects More than 50 per-
cent of people around the world live in cities, and
the World Health Organization predicts that this
share will continue to grow. People migrate to
cities, in particular, in Ukraine, for many reasons,
including family ties and employment opportuni-
ties, political situation in a country or region and
has several serious negative consequences. In order
to improve the conditions of their lives, people
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strive to make them more comfortable, comforta-
ble and favorable for themselves. However, this
leads to the separation of man from the natural
environment of his habitation and to the violation
of natural ecosystems. It creates a kind of urban
system, consisting of architectural and construction
objects and much disturbed natural ecosystems.
Thus, the levels of urbanization in Ukraine's re-
gions will over time be aligned. The development
of existing agglomerations and the formation of
new ones, in particular in the coastal part of
Ukraine, will continue.

Keywords: urbanization, biosphere, urban en-
vironment, depopulation, urban population.

THE IMPACT OF URBANIZATION ON
UNEMPLOYMENT JOBS

Urbanization leads to a shortage of jobs.
Companies and governments cannot create
enough jobs to meet the demand of a rapidly
growing population. As a result, the unem-
ployment rate is rising dramatically, resulting
in people turning to state programs and bene-
fits. The government loses money by reducing
energy, health, education, public transport,
waste management and physical security. Pov-
erty is spreading and hampering economic
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growth, and depopulation is taking place [14-
19].

The strategic goals of the development of
regions for the long term can be considered
theoretically sound and practically feasible
only when they are developed in the aspect of
municipal districts and urban districts. It is on
the territory of the latter that new production
facilities are being opened, old ones are being
modernized, residential complexes, social and
engineering infrastructure facilities are being
built. At the same time, the anomalously dis-
persed nature of the manifestations of econom-
ic activity in municipalities and urban districts
hinders the formation of a single economic
space and the achievement of the strategic
development goal — improving the welfare and
quality of life of the population in the region
[2, 10]. In order to better understand and ex-
plain the characteristics of the economy and
demography of the region, you need to careful-
ly look at the specifics of the settlement popu-
lation, the network of settlements, their func-
tions and importance in the life of the region,
as well as the prospects of settlements. Each
region has its own settlement system, which
must be taken into account in the process of
regional strategic management. The main fea-
ture of the current stage of the settlement pro-
cess is urbanization, which is a historical pro-
cess of increasing the role of cities in the de-
velopment of society, causing changes in the
socio-occupational and demographic structure
of the population, influencing its culture, life-
style, psychology, etc. [7]. Urbanization — This
is a complex process, hence the indicator char-
acterizing this phenomenon should be difficult.

The idea that urbanization should be meas-
ured not only by the share of citizens in the
whole population, but also by the share of citi-
zens living in big cities (from all or only from
the urban population), in scientific literature
on the geography of the population is general-
ly accepted (Fig.1). F.M. Listengurt calls the
share of citizens "the first indicator”" of the
level achieved during urbanization, and the
share of their own living in large cities (with
100 thousand inhabitants or more) is "the sec-
ond indicator".
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At the same time, the nature of urbanization
in developed and developing countries is dif-
ferent. In developed countries, the process of
urbanization, in its former sense, is actually
completed and smoothly goes into the process-
es of suburbanization (the process of growth
and development of the suburban area of large
cities), counter-urbanization (the process of
erosion, reduction of the number of cities) and
rururbanization (the process of the spread of
urban forms and living conditions on country-
side) [3]. The realities of life in the modern
global economy of the XXI century. Such that
economic power is increasingly geographically
concentrated in the largest forms of settlement,
among which the leading positions are occu-

Fig.1. Overpopulation

pied by the largest cities with a population of
one million and above [1]. Megacities, which
are the cores of the concentration of gigantic
production capacities, the concentration of
information, innovation and cultural potential,
providing the bulk of the increase in national
wealth, dominate within the territorial struc-
ture of the economy of developed countries
[4].

The classic theoretical concepts and con-
cepts of A. Marshall, A. Weber, E. Hoover, W.
Aizard and updated by Nobel laureate in eco-
nomics P. Krugman and his are key to under-
standing the nature and causes of population
concentration and economic activity in major
cities. by colleagues. From the point of view of
these researchers, the attractive force of cities,
including the largest ones, is associated in its
most general form with the emergence and
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development of the phenomenon of agglomer-
ation effects (agglomerative economy). In the
modern theory of agglomeration effects caused
by the spatial manifestation of the action of
market forces and affecting the growth of cit-
ies, researchers identify two of their main
types: localization effects and urbanization
effects [1]. Agglomeration effects, acting in
unity, give rise to a synergistic effect, increase
the increasing returns, and ultimately give the
economy of large cities the objective benefits
of growth.

The uneven distribution of settlements is a
brake on the social and economic development
of the country, predetermines the presence of
regressive regions, i.e., the unevenness of the
socio-economic status of the regions and the
different (often very substantial) quality of the
“living environment” in these regions [3]. Un-
developed transport and logistics infrastructure
reduces the price competitive advantages of
domestic producers, not only in external but
also in domestic markets, reduces the radius of
movement of goods and discourages the
strengthening of the unity of the economic
space of the country [8].

THE IMPACT OF URBANIZATION ON
DEMOGRAPHIC PROCESSES

To a large extent, it manifests itself, de-
pending on the differences between cities in
terms of size and economic profile (functional
type). With the development of the urbaniza-
tion process, the birth rate of the urban popula-
tion in comparison with rural populations is
falling, and in the future, the birth rate is de-
creasing in rural areas.

In almost all countries, the birth rate of ur-
ban dwellers who have recently moved from
rural areas is higher than long-lived in urban
areas (if the adaptation of rural residents in
cities is not tangible). The mortality rate in the
early stages of urbanization in the poorly de-
veloped countries was higher in urban areas
than in rural areas, which is explained by un-
sanitary living conditions of the concentrated
population. Particularly high infant mortality.
The villagers who move to cities are usually
poorly adapted to the conditions of city life!

Transfer of Innovative Technologies
2019 Vol.2, No.1, 75-82

However, over time, differences in mortality
rates of urban and rural populations are de-
creasing. With the development of urbaniza-
tion, the role of migration in the growth of
cities is gradually decreasing. The intensity of
the territorial mobility of the population as a
whole is increasing, especially the intensity of
pendulum migration [1].

URBANIZATION AND ITS IMPACT
ON THE BIOSPHERE

Urbanization has a negative impact on all
components of the biosphere. Such influence
increases year after year. Large cities pollute
the atmospheric air as a result of the move-
ment of various types of transport, as well as
emissions of industrial enterprises, heat and
power stations, which meet the needs of the
citizens [23-25].

Construction of high-rise buildings has
negative consequences for soils. There is a
drainage of the areas of such buildings with
compensating surface elevations in the sub-
urbs. Fully changing natural landscape. Cities
are artificially created ecosystems in which
they lost species diversity of plants and ani-
mals that inhabited the area before [20, 21,
22].

Urban areas are characterized by extensive
use of water resources for various household
and industrial needs (Fig.2). As a result, a
huge amount of sewage is formed, which, even
after cleaning in special facilities, presents a
danger to those water objects where their dis-

Fig.2. Negative impact on biosphere
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charge is carried out. In view of the fact that
all the waters inevitably fall into the oceans,
the cities contribute to its pollution with toxic
substances, suspended particles, sulfates, chlo-
rides, petroleum products, organochlorine
compounds, heavy metal salts [2].

THE IMPACT OF URBANIZATION
ON THE HEALTH

It has long been noticed that the urban envi-
ronment has a negative impact on human
health. This topic is devoted to numerous stud-
ies that reveal the peculiarities and main trends
of this influence, their qualitative and quantita-
tive characteristics. However, the urgency of
this problem increases in connection with the
development and strengthening of the process
of urbanization, the peculiarities of its impact
on the environment. Urbanization is a process
that involves the growth and development of
cities, increasing the proportion of urban popu-
lation at the expense of rural areas. In the pro-
cess of urbanization, the role of cities in the
development of human society is being en-
hanced. Urbanization is associated with the
formation and development of civilization, the
overcoming of certain restrictions, characteris-
tic of the natural life of man, the creation of an
artificial environment of its habitation [26].

Fig. 3. Negative impact on health
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In order to improve the conditions of their
lives, people strive to make them more com-
fortable, comfortable and favorable for them-
selves. However, this leads to the separation of
man from the natural environment of his habi-
tation and to the violation of natural ecosys-
tems. It creates a kind of urban system, con-
sisting of architectural and construction ob-
jects and much disturbed natural ecosystems.
The architectural and construction environ-
ment has a very strong influence on the psyche
of people living in it. It was noticed that the
accumulation of multistory houses with evenly
spaced windows of the windows helps to re-
duce the intelligence and increase the aggres-
siveness of those people who watch them dai-
ly. There is a certain relationship between ur-
banization, the environment and the health
status of the urban population. Studies show
that, in general, many factors are affected by
the health of the urban population. Among
them, one can identify those that are typical of
the urban lifestyle. These include increased
nervous loads, transport fatigue, etc., but most
of all — pollution of the environment with vari-
ous harmful substances (Fig.3). Therefore,
appropriate measures are needed to improve
the urban lifestyle, reduce harmful emissions
to the atmosphere by industrial enterprises and
vehicles. It is also necessary to remove the
Iocatlon of children's institutions from the

> unk roads and industrial enterprises as
in sources of pollution of air and water
wrmful substances [13].

breakdown of socio-economic for-
s of the early 90's of the XX century
celerated the manifestation of those in-
orocesses that were laid down in eco-
and social policies during the entire XX
[27].
anization in modern Ukraine takes place
the backdrop of depopulation of the
ion in conjunction with the economic
Both circumstances affected both the
nd the countryside. Therefore, the abso-
mber of urban population in Ukraine is
ing, although there are still cities that
e to grow. The demographic crisis in
ountryside leads to the fact that, in diffi-
cult economic conditions, young able-bodied

Transfer of Innovative Technologies
2019 Vol.2, No.1, 75-82



Information Technology

population of reproductive age flows to cities.
This contributes to the further growth of the
proportion of urban residents and the absolute
number of residents of some cities, especially
the largest and those located in agrarian weak-
ly urbanized regions.

Thus, for 2001 — 2008, the largest growth
rates of the population were Kyiv as the capital
of Ukraine, as well as Vinnytsia and Khmelny-
tsky as the centers of the regions where the
share of urban population is still one of the
lowest. However, if the high natural growth in
the countryside compensated for the migration
outflow, nowadays the demographic situation
is better in cities than in the countryside, and
modern urbanization through migration poses
a threat to the existence of rural settlements.

Another economic crisis, however, leads to
the manifestation of reverse, desurbanization
processes, which are manifested in the outflow
of the population to the countryside. De-
urbanization processes are also manifested in:
increasing the employment of urban residents
in agricultural activities, some easing the im-
pact of cities on the natural environment due to
reduced capacity or stopping of many enter-
prises, the termination of territorial growth of
cities. [28]

Today, the largest urban settlements have
the best conditions for further growth. It is in
them that the greatest socio-economic changes
take place. Gradually saturated with industrial
and social (including market) infrastructure,
these settlements become favorable for the
placement of complex productions, the devel-
opment of services and management. In the
conditions of the socio-economic crisis, such
cities become centers of progressive changes
in the restructuring of the economy, and their
inhabitants - carriers of new social relations.
The absolute majority of middle and small
cities were unable to maintain an existing pop-
ulation. Exception is purely agrarian regions,
where rural population actively migrates to
cities.

In the regional context, the following trends
are emerging: urban population growth is
greatest in the west and in the center of the
country, as well as in the south and, especially,
in the Crimea. The reasons are the continua-
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tion of industrialization and development of
services and migration from rural areas (in the
west of Ukraine and Podillya), the develop-
ment of a resort economy and favorable cli-
matic conditions (in the south). Thus, from
2001 to 2009, the highest rates of population
growth were observed in Kyiv, Lviv, Vinny-
tsia, Khmelnytsky, Rivne, Cherkasy, Cherniv-
tsi, lvano-Frankivsk, Bila Tserkva, and Evpa-
toria. Industrial cities of the east, especially
Donbass, on the contrary, are losing popula-
tion intensively, as industrial enterprises are
closed and the population loses the opportunity
to work in such cities.

The situation is also aggravated by the dif-
ficult ecological situation in such cities, even
economically attractive. The population of
Makiyivka, Gorlovka, Kramatorsk, Nikopol,
Sivorododonetsk, Pavlograd, Lisichansk is the
most losing. Except in the case of large cities,
there is only Kryviy Rih, whose population is
increasing, because his well-being is ensured
by the operation of ferrous metallurgy enter-
prises [29].

Despite the quantitative losses of the urban
population, the process of formation of ag-
glomerations is continuing, which is reflected
in the strengthening of the links between the
largest cities and the territory adjacent to them,
based on labor migration, common labor mar-
kets, land, financial resources, etc. Thus, the
age of the old, industrial agglomeration goes
back into the past, changing with a new, post-
industrial agglomeration. The most striking
examples of such agglomerations are Kyiv,
Kharkiv, to some extent Odesa, Lviv. Subur-
banization outflow of the wealthy population
in the suburban area, the construction of cot-
tage townships and the reorganization of the
villages adjacent to the city contribute to the
emergence of agglomerative forms, even in the
case of much smaller cities in the traditional
rural regions (Vinnytsia, Ternopil, and Zhyto-
myr), although full-fledged urban agglomera-
tions do not, in the classical sense of the term,
is. In the industrial regions of the east, the ru-
diments of the new post-industrial agglomera-
tion are combined with traditional industrial
agglomeration.[30].
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In industrial regions, in areas of sintering
influence, there is a penetration of urban life-
styles and urban forms of development in rural
areas. The proximity of urban settlements
leads to the proliferation of non-agricultural
activities in rural areas, and a significant part
of the rural population takes part in labor trips,
while taking advantage of social services in
cities. The level of improvement of the coun-
tryside is much higher than the average in the
country. However, as noted above, during the
crisis of industrial production, these regions
were more vulnerable and now undergo a pro-
cess of reducing the urban population.

In agroindustrial regions, a network of ur-
ban settlements is represented mainly by one
(regional center), a large city and a dense net-
work of small towns, which are more or less
evenly distributed throughout the territory. All
of them have close economic, transport, mana-
gerial, social connections with the regional
center and poorly developed connections with
other cities. They look "autonomous™ because
they have close links with the countryside ad-
joining them, they are the centers of local set-
tlement systems. Consequently, urban settle-
ments in agro-industrial regions play a signifi-
cant system-forming role, focusing on connec-
tions (production, social, managerial, infor-
mation, etc.) with adjoining rural areas.

In the functional structure of cities, a rural
(sometimes forestry) economy occupies a sig-
nificant place, which is not typical for regions
with an industrial type of development. This is
reflected in the appearance of small cities: in
them significant areas are occupied by cities,
gardens, mostly or in most of them there are
comfortable natural conditions for people's
lives. The close link between urban and rural
residents has somewhat reduced the social
consequences of the economic crisis than in
industrial regions. Therefore, the lower the
urbanization rate of the region, the smaller the
manifestations of the process of desurbaniza-
tion.

With the acquisition of a country of inde-
pendence, the domestic settlement system was
able to self-formation within the state territory.
The main framework of this system is urban
formations. Therefore, in modern conditions
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there are additional changes and clarification
of the spheres of functional influence of the
largest cities and the formation of regional
resettlement systems. According to the Gen-
eral Scheme of Planning of the Territory of
Ukraine, the centers of such systems are the
largest cities and their agglomerations — Kyiv,
Kharkiv, Dnipropetrovsk, Donetsk, Odessa,
and Lviv. The features of modern urban
growth, the differentiation of the territory from
the standpoint of static characteristics, demog-
raphy and economic zoning lead to the alloca-
tion of two more planning centers — Vinnytsia
in Podillya and Lutsk in Volhynia.

CONCLUSION

In the future, renewal of the growth of cities
is projected, especially in the western and cen-
tral parts of the state, as with the inevitable
growth of labor productivity in agriculture to
the indicators of developed countries, free la-
bor will flow to cities. Thus, the levels of ur-
banization in Ukraine's regions will over time
be aligned. The development of existing ag-
glomerations and the formation of new ones,
in particular in the coastal part of Ukraine, will
continue.
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Bausinne yp6aHM3anuM HA IKOHOMHUYECKYIO,
COIMANBHYIO c(epbl: HeraTUBHBIE MOCTEICTBUS

Enena bopzenko

AHHOTaUUS. ApPXUTEKTypHO-CTPOUTEIbHAS
cpea OKa3bIBaeT OUYCHb CHJIbHOE BIMSHHUE HA IICHU-
XHUKY MPOKMBAIOLINX B HEH Jtofieil. 3ameueHo, 4To
CKOIUIEHWE MHOTOATAKHBIX JIOMOB C PaBHOMEPHO
PAcIOJIOKEHHBIMUA  PSAAaMU  OKOH CIIOCOOCTBYET
CHMIKCHHIO MHTCJUICKTAa W IMOBBINICHUE arpeCCuB-
HOCTH TE€X JIIOI[CI\/'I, KOTOpBIE HX CKCAHCBHO
HaOII0aI0T. AHAJIOTUYHBIM 00pa3oM BOCIIPHHU-
MaeTcs M CKOIUICHHsI OOJBIIOro KOJUYECTBa aBTO-
MOOWJIeH, KOTOpbIe 3alOMHSIIOT JBOPHI M YIHUIBL.
[l nronei, )KUBYIIMX B FOPOJE, HEPEIKH CIIydan
MOSIBJIEHUS AeNpeccud. Bo MHOTOM 3TO CBSI3aHO C
nx o6pa30M KU3HU, HEOAOCTATKOM BpPEMCHH, 3a-
IPY’KEHHOCTBIO Ha paboTe U J0Ma, pa3HOro poja
HEMPHUATHOCTAMH, BBICOKUM TEMIIOM M YCKOPEH-
HBIM pUTMOM Xu3HU. bonee 50 mporeHToB iromen
BO BCEM MUpE JXUBYT B ropojax, u BcemupHas
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OpraHM3alus 3JIPAaBOOXPAHCHUS MPOTHO3HUPYET,
9TO 3Ta Aons OynmeT MpoAosnKaTe pactu. Jlromn
MUTPHUPYIOT B TOPO/ia, B YaCTHOCTH B Y KpauHe, 110
MHOTUM TPUYMHAM, BKIJIIOUYash CEMCHHBIC CBSI3U U
BO3MOXXHOCTH TpPYAOYCTpOHCTBa. YpOaHuzarus
MEHSET SKOHOMHUYECKYIO, COIMaIbHYI0 M TOJUTH-
YECKYH0 OOCTaHOBKY B CTPaHE WJIM PETHOHE U UME-
€T HECKOJIbKO CEpPBhE3HBIX HETaTHBHBIX TMOCIEI-
CTBUIA.

KaioueBble cioBa: ypOanmszamus, Owmocdepa,
rOpoJICKasl cpenia, ACTIOMYIIUs, TOPOJICKOE Hace-
JICHUE.
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