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Amnoraunis. CoriagbHO-eKOHOMIYHE 3HAYSHHS PO3BUTKY CUIBCHKOI peKpearii Ta TypH3My MOJISTae y CTBOPEHHI JOAATKOBOTO 10 Cilb-
CBKOTOCHOAAPCHKOTO BHAY TYPHUCTHIHO-PEKpeaniiiHol mianpueMHHIBKOT AisUTBHOCTI Ta Y IiJBHINEHHI 3aifHATOCTI WIEHIB CITbCHKHX
cimell. Po3misiHyTO (yHKIIOHATBHO-TIIAHYBaJIbHY OpTaHi3allilo CEITHCHKUX Ta (pepMepChbKUX TOCIONAPCTB, SKi HAJalOTh ITOCIYTH i3
CUTBCBEKOTO 3€JICHOT0 TypH3My. BusHaueHO (hyHKITIOHAIBHE 30HYBaHHS Ta CKJIa] CTPYKTYPHHUX €JIEMEHTIB PI3HUX THIIB rOCIIOJapCTB
JIOKJIbHOT, MIOBHO1, PO3IINPEHOT Ta (hepMepChKOi TOCTUHHOCTI, @ TAKOXK HAMIYeHO IUIaHyBajbHi 3B’13KH Mk HUMH. J[aHO mpono3uii

10 BITYM3HSAHOT HOPMATUBHOI 023U MPOEKTYBaHHS.

Knrwuoei cnosa: Cinbcokuil 3eneHuti mypusm, MOOeni ceiaHCbKUX 00MO20Cn00apcms, I0KAIbHA, NO8HA, po3uupeHa ma gepmep-

CbKA 20CIMUHHICIb A2pOCcaouod.

lonoBHOlo  Te3ot0  «lleHTpanbHO-CXiTHOEBPOIEHCHKOT
(denepariii MO0 PO3BUTKY CUIBCHKOTO 3€JICHOTO TYPU3MY»
Pamu €Bponu € Te, mo «XXI cropiuus Oyne cropiddsm
BIINIOYMHKY B CUIBCBKIll MICIEBOCTI», a CTPYKTypamu
Pann €Bponu 3a7ekmapoBaHo y 3B’ 3Ky 3 UM «IHTETPO-
BaHWH PO3BHTOK cella Ta MIATPUMKH CITbCHKOI pekpeartii
HapiBHI i3 3axucrom mpupomm» (2007 p.). Ha Bumory
«EBpomneiicekoi (emepamii ciTbCEKOTO Ta (hepMepchKOro
typmsmy» - EUROGETTES, unenom skoi € YkpaiHa,
PO3pOOJICHO CUCTEMY CKOJIOTIYHOTO MapKyBaHHS Caaud B
VYkpaiHi, a BiNOBIIHO 10 NMporpamu BiTUM3HAHOI «Crin-
KU CIIPUSHHS PO3BUTKY CLIBCBKOTO TYpU3My YKpaiHW» -
KaTeropusalio pi3HUX (OpPM peKpealiiiHoro BHUKOpHC-
TaHHS cinmbchkoro xkutia (2005 p.). Lleit HampsMmok Ha-
OyB 3HAYHOTO TOIIMPEHHS TAKOX B 0araTbox KpaiHax y
pisHEX Tporpamax: «Cimbcpka roctuHHicTEY (IlIBemis),
«BiamycTka Ha cibchkoMy TOABIp’1» (ABCTpis), «Arpo-
Typuctnaauit 6i3Hec» (Ilonpma) Tomo.

VYxpaina Mae OaraTy NMpUpOJHY Ta €THOKYJIBTYpHY pe-
cypcHy 0a3y, sika CTBOPIOE TEPEIyMOBH JUIS iX IIMPOKO-
ro BUKOPUCT@HHS Yy BiJIIOYMHKOBUX IJISIX Ta PO3BUTKY
TYypHU3MYy, 1[0 € Ba)JIMBOIO CKJIAJ0BOI0 (POpPMYBaHHS Cy-
YacHOT HalllOHAJILHOT eKOHOMIKH. Benukuii it yHiKanmbHUN
TYypUCTHYHO-peKpealiiiHuii nmoreHuian YkKpaiHu 30cepe-
JOKEHO Ha CIJIbCBKUX TEPHUTOPISIX Ta Yy CUILCBKUX IOCe-
neraax (Ykpaincekux Kapmat, A30Bo-HopHOMOPCEKOTO
y30epexoksi, [logHinmpor’s Tomio). 3rimHO Teperiky, 3a-
TBepkeHoro [locranoBoro Kabinery MiHicTpiB Ykpai-
HU, 3-I0Ha] 240 HOMIHOBaHHMX KYpOPTIB, SKi MalOTh Ky-
POPTHI Ta TYpPUCTHYHO-pEKpeaniifHi QyHKIii, - 3 HUX OJu-
3bK0 130 BITHOCATBCS 10 CUTBCHKHX MOCEJIEHb.

Ha HuHIIIHBROMY €TaIli COIialbHO-€KOHOMIYHOTO PO3-
BHUTKY BiAOyBaeThCS MOAanbIna ypOaHi3amis OKpeMHUX
perioHiB YKpaiHH 3 MPUTAMAaHHOIO i MIrpali€ro CiIbCh-
KOTO HaceJeHHsS B MicIsl 3 OiNbII rapaHTOBAaHUM IIpaIieB-
JAIITYBaHHSAM HE TUTBKM B MicTa, ajie i 3a KOPIOHM Kpai-
uu. Lli mpouecu npoxonsaTe Ha (OHI 3aNPOBAKEHHS CY-
YaCHUX TEXHOJIOTiIH Ta 3aco0iB BHpPOOHHITBA, 10 3a0e3-
NeYyI0Th PICT arpOBUPOOHUITBA alie NPU3BOAATH JIO I0O-
JIANBIIOTO BUBLILHEHHS pPOOOYOi CHIIM B CIJIBCHKUX paio-
Hax.

[MpupoHiii i JTFONCHKUN MOTEHIaN CUILCHKOI MICLIEBO-
cTi YKpaiHH B Cy4acHHX COLIaIbHO-€KOHOMIYHHX YMOBax
SIBIIETBCS MIAIPYHTAM IO peaizamii cyJacHoi IHMBiJIi3a-
miffHoi moTpe6m B HOBHUX (opMax —pekpeariiifHo-
TYPUCTHYHUX TIOCIYTI Ha JIOHI npupou. CTBOPIOIOTHCA
CTIPUATIINBI EPEILYMOBH JUISl PO3BUTKY CLIBCHKOTO TYpH-
3My B SIKOCTI CyTTEBOTO MICTOYTBOPIOIOYOTO (DaKTOPY VIS
TEPUTOPIA Ta OKPEeMUX HACENICHHUX ITyHKTiB. MicToOyiB-
Ha peajizalis [UX MEPeAyMOB IUIIXOM PO3BUTKY BiAIO-
BiZiHOT 1H(PACTPYKTYpH CTae BaXKJIMBUM KOMIOHEHTOM
(opMyBaHHS apXiTEKTYpHO-IIPOCTOPOBOTO  CEPEIOBHUILA
CUIbCBKUX TEpUTOpIH 1 moceneHb. Ti 3 HUX, IO MOEIHY-
10Th (YHKIII peKpeauiiHO-TypUCTHYHOTO XapakTepy Ta
arpapHOro BUPOOHHMIITBA SIBJISIOTHCS IO CYTi CBOIHM IMOJII-
¢yHnkioHansHUMH. Yepes 1e BUpIMICHHS 3a/1a4 ONTHMa-
JBHOT 1 palioOHAIBFHOI apXiTeKTYpHO-TUIaHyBaJIbHOI Opra-
Hi3allii arpopekpeaniifHiuxX TEpPUTOpPill i MOCeNeHh 3HAXO-
JUTHCSI HAa CTHKY IX MPOCTOPOBOTO IUIAHYBAHHS Ta MiCTO-
OyxiBHOTO (POpMyBaHHS CYYacHHX pEKpealiiHhX YTBO-
pEHb.

AHai3 HayKOBO-TEOPETHYHHX JOCIIKEHb Ta IPOEKT-
HOI NPAaKTHUKH, L0 CTOCYKOTHCS AAHOI TEMH, JI03BOJIMB
BIZIMITHTH L0 HE BUPIlLIEHI 30KpeMa HACTYIIHI TUTaHHS:

- HE ONpalboBaHO  TMTAHHS  apXiTEKTYPHO-
IUIaHyBaJIbHOT OpraHi3auii CiJIbCbKUX TEPUTOPIN Ta moce-
JIEHb arpopeKpealiifHoro CnpsiMyBaHHS, a TaKOX iX OK-
peMHUX CTPYKTYPHHUX €JIEMEHTIB;

- He c(hopMOBaHA HOPMATHBHO-METOANYHA 0a3a mpoe-
KTyBaHHA  CUIBCBKMX  TEPHUTOPIH 3  TYPUCTHYHO-
KYpOPTHUMH (YHKIIiSIMU.

B ymoBax cijbchKoi MiCLIEBOCTI € 0COONMBI NPONO3H-
1ii, IKMX HEMa€ Ha KypopTax Ta B 30HaX pekpearii, a ca-
Me BJIACHUKH T'OCIIO/IaPCTB MOXYTh IPOMOHYBATH BiJIIO-
YUBAJIBHUKAM JIOJATKOBI TMOCIYTH: Oe3Mmocepeaniin mpo-
JIaX BIIACHUX MPOAYKTIB Xap4yBaHHS 3a L[IHOIO BUPOOHU-
Ka; BIANPaBKy NMPOAYKTOBHX IMOCHIOK (MeJ, CYIIEHI I'pH-
61, KOHCEpBOBaHi (PPYKTH TA OBOYI TOIIO) HA 3aMOBJICHHS
TYPHCTIB Ta 1X POJMH; HaJaHHsS HAasIBHUX 3aC00IB I poO-
3Bar (KOHi, caHi, OPWYKHM TOIIO), MPOJAX PEMICHUUUX
BUPOOIB.

©|L. O. Chyzhevska 2020
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AHani3 cy4yacHOi NpakTUKU (YHKIIOHYBaHHS peKpea-
LifHUX YTBOPEHb Yy CUIBCBKOMY CEPEAOBHLIl YKpaiHu
CBIIMMUTH NPO T€, IO ICHYIOTH Pi3HI MPUHOMH PO3MILCH-
HS Ta HaJaHHS MOCIYT BiAIOYMBAIOYHM; 30KpEMa, JKUTIO
JUTS BIZITIOYMHKY MA€ TaKi KaTeropii: iCHyro4e, IpUCTOCO-
BaHE, HOBE; NIPUBATHE Ta KOMYHAIIbHE; TaKe, 110 34a€ThCA
B OpeHAy (KIMHATH, Aadi, KOTEIKi); MiHI TOTENi, KEMITiH-
TH TOIIO.

BinmoBimHO 10 HOpMaTHBIB 3a0€3ME€UeHHS HIUIroM y
MICI[IX CLTBCBKOTO TYPH3MY, SIK CBIIYUTH 3apyOiKHHHA
JIOCBiZl, IPUHAMAIOTHCS OPIEHTOBHO Taki IMOKAa3HUKH Ha
OJIHy 0c00Yy: OJHOOCIOHE TMOMEIIKAHHS: TIIBKH HIWIT —
8-10 m?; miwiir Ta poboue Micue — 12-13 M%; nABOOCIOHE
MOMENIKaHHS: TUIBKH Hiwmr — 12-14 m2; Hiumir Ta po6oue
micie — 18-19 m?; 6aratoocibHe IMOMEIKAHHS — HE MEH-
we 6 M2 (Ha koxHy 0co0y) [1].

B VYkpaini HOpMaTHBHHUX MOKa3HHKIB JJIsI OpraHizamii
TypUCTHIHO-pEKpealiitHoi cepr y CUTbChKiil MiCIIeBOCTI
IOKH IO HEMa€, OKpiM BHU3HAYCHHS KOMQOPTHOCTI Ta
SIKOCTI JKWTJIa BJIACHMKIB caau0, sIKl 3aHMaroThCs ClIbCh-
KAM TYpU3MOM (3€JICHUM, €KOJIOTIYHHUM, arpoTypu3MOM),
o TUQEpPEHIIOETECS 3a MIKAI0K «KBITOYOK» (Big 1A
6azoBoro piBHs 10 3A HaiBuIIOro); s cepTHdikarii
TOTEIB Y KypPOPTHO-PEKPEAIifHUX 30HAX MPUAMAETHCS
cucreMa «3ipok» (Bif 2 10 5), AKi MalOTh BHCOKI CTaH/a-
pPTH, LIO NEBHOIO MIpOIO BiPI3HSIOTHCSA BiJl BUMOT' [0
cimbepkoro xutina. [2, 3] (Puc.l).

[Ipuitomn  apxiTeKTypHO-IUIaHyBaJbHOI ~ OpraHizawil
TypPHCTHYHO-PEKPEaLlifHOTO CepeJOBUIA CLIBCHKUX Te-
PUTOpIK 1 TOCEeNeHb Y 3HAYHIA Mipi 0OYMOBIIOIOTHCS
HasIBHICTIO CEISTHCHKHX TOCIIONApCTB, II0 HAXaloTh abo
TOTOBI Ha/IaBaTH BiNIMOBIIHI ITOCITYTH.

BcranoBneHo, 10 CHELiaTbHIM YHHOM cepmu@ikosa-
Hi domozocnodapcms, sIKi HaOyBalOTh CTaTyCy «arpoca-
JU0» MiJUISITaloTh HHU3LI BUMOT, IO CTOCYIOThCS TIiri€HH
Ta KOMQOpPTY NPOXKMBAHHS TYpPHUCTIB Ta pekpeaHTiB. B
HOPMATHBHIHN Ta CHeLiaNbHIl JiTeparypi chopMyIL0BaHO
BUMOTH JI0 pEKpeaniiHoro )umia 0e3 THIIOJOTiYHOT Kila-
cudikamii: KUIBKICTh PEKPEaHTiB, 10 PO3MILIYIOThCS B
onHOMYy OynuHKY Mae Oytu He Outbine 30 ocid; po3mipu
3eMeJIbHUX JIISHOK — He MeHie 23,3 M2/0c06y JUTSL TIOC-
Tifinoro Hacenenus ta 40,0 M2/0006y — JUTS BIATIOYHBAIO-
YHX; MiHIMalbHa IUIONIA JKATIIOBOTO TMPHUMIMICHHS JUIS
THMYACOBOTO MPOKMBAHHS — HE MeHIue sk 9 M2 pu oj1-
HOMiCHOMY po3MillieHHi, 12 M? pu BOMicHOMY Ta 16 M2
npu TpboxMicHOMy poamiienHi [4]. [Ipore, ruianyBaib-
HUI aCIeKT IOJ0 OpraHi3ailii TepUTOpid TaKUX arpoca-
0 3HAXOIUTHCS 1032 YBarol HHUX CHOPMYJIbOBAHUX
BUMOT..

[TpoBeneHi B paMKax JIOCHIJPKEHHS y3aralbHEHHs Ha-
JIalTi MOJKJIUBICTh BCTAHOBUTH YOTHUPH KaTeropii ceJisH-
CBKHX JOMOTOCIIOJAPCTB, SKi 3[JaTHI HagaBaTH HEOOXia-
HHUH KOMIIJIEKC MOCJIYT B HANPSIMKY peasti3alii MpakTHIHO
yCiX BHIIIB CUILCBKOTO, 3€JIEHOTO TypU3MY Ta peKpearii, a
TakoX c(opMyiIOBaTH OCHOBHI IUIAHYBaJIbHI BUMOTH JIO
TaKUX JIOMOTOCIIO/IapCTB.

Jo meproi kareropii BiTHOCHTBCS yMOBa — «JIOKaJlb-
HOi TOCTMHHOCTI», KOJHM BJIACHHKH IPUBATHOTO KHUTJIA
MOXYTbh PO3MIIyBAaTH TOCTEH (PEKPEaHTIB) y CIEIiaIbHO
00JalHAHUX TIPUMINICHHSIX BJIACHHUKIB OYIWHKIB, IO
MaloTh OKpeMHid (i30JbOBaHMI Bif rocmojapiB) BXiX 3
JIBOPY; OKpeMi KIMHATH ISl TOCTEeH Ta 3arajbHE MPHMi-
IIEHHS 3 BUKOPHCTAHHSAM IIPH OMNOPSDKEHHI iHTEp’epiB

HalliOHAIBHUX Ta pErioHaJbHUX MOTHUBIB [H3aliHY; ¥y
CKJIaJli IPUMIIICHb 000B’I3KOBO OBUHHO OyTH mependa-
YeHo Tyajer Ta nym. Ha tepuropii Takux JOMOrocro-
JIapcTB OOJIAIITOBYIOTHCS aBTOCTOSIHKM (3 HaBicCOM 4H
rapaxem), AUTAYl (BIANOYMHKOBI) MalWJaHUUKH; CIIOPY-
JUKYIOTBCS KPHTI Tepach (aiIbTaHKH), IITYYHI TEKOPATH-
BHi BOIOWMH TOIIIO.

Bimpmr xoMpopTHI yMOBH XapaKTepHi UISI JOMOTOCIO-
JApCTB KaTeropil — «MOBHOI TOCTHHHOCTI» 3 PO3MIlIIEH-
HSM TOCTeH (PEKpeaHTiB) Y OKpEMOMY CIIeIliallbHO Tepe-
obmagHaHoMy abo moOynoBaHOMY OyIWHKY, SKHH BHKO-
PHUCTOBY€ETHCSI BUKIIIOUHO ISl LJIEH CLIBCBKOTO TYpU3MY
Ta peKpealii 1 € MPaKTUIHO CUTLCBKUM «TOCTHOBUM» Oy-
JUHKOM, y SKOMY KOXXHa OKpeMma KiMHara sl TPOXKH-
BaHHS roCTell MOBUHHA MAaTH OKPEMHH CaHITapHUH By30J1
3 JylieMm; Micue Ut npuiomy ki Mae OyTH obnanroBane
B OKpPEMOMY INpPHMIIIEHHI FOCTHOBOIO OYAMHKY abo Ha
creniadbHO oONamTOBaHil KpuTi Tepaci. Ha tepuropii
TAaKUX CEIAHCHKHX JIOMOTOCIIOJApCTB TAaKOX MOBHHHA
Oytu oOnamToBaHa MapKoBKa abo rapaxk; BHIUICHO Ta
00JIaIITOBaHO IrpOBY, BIAIIOYMHKOBY Ta CIIOPTHBHY 30-
HH.

YMOBH — «pO3IIMPEHOI TOCTUHHOCTI Peali3yloThesl Ha
0a3i CeNsTHCHKUX JOMOTOCIONApCTB (DYHKLIOHYIOUYHX SIK
«MIHITOTENBbY, JIe Ha OKPEMO BUAUICHIN JiNsSHII caguOu
(bopMyeThCsI TYPUCTUUHO-PEKpEAIiiHuil KoMIuieke. Bu-
MOTH JI0 TIJIaHyBaHHS TEPUTOPIi TUITHOK TaKUX KOMILICK-
CiB MOB’s3aHi 3 1X OUIBII YITKOK (PYHKI[IOHATLHOK Opra-
Hi3alli€ro , 3 BUAUICHHAM 30H 3a0yIOBH, ITAPKOBOK, TPO-
TYJISTHKOBOI  (MiHI OynbBapy), BIATIOYMHKOBOI (HaBiciB-
QJIBTAHOK), TOCIIOJApPCHKOT TOLIO.

I, mapemTi, crienUQiTHUME 332 KPHUTEPIIMHA € YMOBHU
«pepmMepchKoi TOCTUHHOCTIY, SIKi TIOETHYIOTH OCOOINBOC-
Ti MONEPEHIX THIIB CEJSTHCHKHX arpocagud 3 eleMeH-
TaMi (EPMEPCHKOr0 rOCHoJapcTBa. B HOpMaTHBHIN Ta
CHeHiaNbHIl JITepaTypl 3a3HAYA€THCS, 110 PO3MIIICHHS 1
BU3HAYEHHS JIONMYCTHMHUX IOTY)XHOCTEH TBapHHHMI[bKUX
(depM y Manumx CiJIbCbKOTOCHOAAPChKUX ITIANIPUEMCTBAX
0COOMCTHX CEJISIHCBKUX Ta ()epMEpPChKUX TOCIHOAapCTBAax
NOBUHHO  3/11HCHIOBATHCS BIAMOBITHO O TEXHIKO-
€KOHOMIYHHUX OOIpyHTYBaHb. [Ipu 11bOMY, TOJIOBHUM ac-
MIEKTOM € JOTPUMAaHHS CaHITapHO-3aXHCHUX BHUMOT IIPU
MMOETHAHHI TaKUX pi3HUX (QYHKIIH, K pepMepchka i Ty-
PHUCTHYHO-peKpeariiiita aisubHicThb (Puc. 2).

Juist ocobncTux CenmstHCbKUX Ta (epMEpPChKHX TOCIIO-
JApCTB 3 YTPUMAaHHSAM BEJIMKOI poraToi Xyao0u abo CBH-
Hedd (Big 10 go 30 romie), oBeup (Big 10 mo 50 romis),
nruni (Big 30 1o 100 rosiB) caHiTapHO-3aXKMCHA 30HA MAE
CTAaHOBHUTH HE MeHIe HiK 50 M BiJ KUTIIOBOI 3a0y/0BH;
NPUMILIEHHS JUIsl YTPUMaHHS TBapHH NMOBUHHI PO3MIIILY-
BaTHCh HA BIZIOKPEMIICHHUX AUIIHKAX; OJIOKYBaHHS KHT-
JIOBUX Ta

BUPOOHMYMX (epMEPCHKHUX MPUMILIEHb HE JIOITyCKa-
eTbcsi. OcoOaMBOCTI B JIISUTBHOCTI TaKMX CEJSTHCHKHX J0-
MOTOCIIO/IapCTB IMOJIITraoTh Y HaJaHHI I0JaTKOBHX, CYTO
CUIBCBKHX TOCIYT JUIS 3aJIyYEeHHS! PEKPEaHTIiB J0 JAOTIISIY
3a JOMAallHIMH TBapWHAMH, IO BUPOLIEHHS €KOJIOT1YHOT
MPOAYKIIl, M0 KOHCEpBamii IJIOJOBO-STIAHUX POCIUH
TOLLO.

KnrodoBi  BiIMIHHOCTI  apXiTeKTypHO-TUIaHYBaJIbHOI
opranizarii Tepuropii pepMepchkoi cagudu MOJATAIOTh Y
HEOOXiJHOCTI CyBOpPOTO JOTPHMAaHHS HOPMAaTHBHHX Ca-
HITapHO-3aXMCHUX HOPM, CTBOPEHHS 30H IPOXKHBAHHS
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rocroJapiB Ta PEKPEaHTiB; 30HM YTPUMAHHA JOMANIHIX 32 SKUMH 3iHCHIOEThCS JOTIIA; 30H BiATBOPEHHS (OINb-
TBAapUH; 30HU BiJNOYMHKY 32 y4YacTIO JOMAlIHiX TBAPUH,  KJIOPHO-ETHOrpadiuHMX TpajauLiil.
|3 "

1

1. ITpumilieHHs rocroAapis B )KUTIOBOMY OYyIMHKY;

2. [IpuminieHHs Ui TOCTEH-PEKPEAHTIB;

3. JIiTHS KyXHsl 3 T€pacolO JUIsi BIAIIOYHHKY Ta PUNHHSATTS

1K1 rocTIMu;

4. Tepaca aJist BIAMIOYHHKY Ta CIHOTJISAaHHS HABKOJIUIIIHBOTO
JaHawagTy;

. F'ocnionapua Oynisins;

. Hagic 3 MicrieM u1si mapKoBKH FOCTHOBHX aBTOMOOLIIB;

. By 1iHOYOK-BYJIHMK /ISl 03/I0POBYOTO CHY;

. Bonoiitmu juts pudomnoni;

9. Iutsiuuii irpoBHil MaliIaHYMK;

10. Oropop.

03N n

Puc. 1. Ipuxnan cepTrghikoBaHOTO CENTHCHKOTO JJOMOTOCIIOapcTBa B UepHiBeIbKii 00IacTi.

[TnaHyBansHa Opraizarlis KOHKPETHHX CEISHCBKHX  CIPSIMOBAHI JUIS HaJaHHsS MOCIYT B raiys3i TypusMmy Ta
JIOMOTOCIIOJIAPCTB, L0 OTPHMANK CTAaTyc arpocaaud Ta  pekpeaiii, 30IHCHIOETbCS Y BIANOBIIHOCTI IO TOJIOKEHb
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JlepxaBHUX OyIiBeNbHUX HOPM «ByIUHKM OJTHOKBapTHp-
Hi», [0 B JaHWUI MOMEHT iCHYIOTh TUIBKH Y BHIJIAII TIPO-
exty. Crnopy/pKeHHS OKpeMOro OYAMHKY AJsl Hpuiomy
rocreil Hisik He 00ymoBiieHO. OOMEXEHHsI B LIbOMY IUIaH1
3HAXOJATHCS B IIEpUIy 4Yepry He B apXITEKTYpHO-
IUTaHYBaJIBHIN TUTOIIHMHI, a B TUIOIIKHI OpraHi3amii Typuc-

Sciences, VI11(29), Issue: 238, 2020 Sept.

THUYHO-PEKpealiiHuX MOCIYyr 10 TOI 4M iHIIOI KaTeropii
00IIiKy Ta ONMOJATKyBaHHS. AKTYaJIbHHM € SIK IPUAHATTS
BIJINIOBITHUX 3aKOHOJABYMX aKTiB, TaKk 1 po3poOka Ta
NIPUAHATTS AEp’KaBHUX OyNiBEILHUX HOPM CTOCOBHO OJI-
HOCIMEWHHX (POIUHHUX) OYANHKIB.

30Ha LY/
Tocnonapeska sona: 1. Bynnsok rocnozapis 2. locnionapeski 6yiri 3. Oropon 4. Can 5. lapwsk
TocthoBa 30Ha: 1-A. Toctrora vaciRa OyymHKY 1-b. Tepaca i1 varoBaHHS Ha NOBITPL
3-A Topon e rocreii4-A. Cam v rocreit S-A. apicr 6. J s syxie (absTania)
7. PospaskarbHO-TKYBaTbHa criopy/ia 8. Jiumstmii Maiimanauk 9. TocThoBHiT MaiTIAHTHK
‘VmoBui nosmaviesist:

“ - HATTPSAMEKH JIOCTYIIHOCT] JUIs TocTelt P - BXULJI0 TIPHMINTICHHS 450 HA TePHIOPIO

«JlokanbHa TOCTUHHICTBY

——

locnonapesica 3oma; 1. by msok rocrionapis 2. Tocnioapesid Gyirii 3. Oropon 4. Can
8. JleKoparvBHHI KBITHVK
ToctioBa 30Ha: 1-A T'ocmsornit GyymHoK 1-b [ocTeoBHIT Gy/HEOK (10TyOHME — U1 MACORHX.
gaxoznB) 4-A Caz 5. Tapak 3 napranmonm 6. JTAnTmii Maiarimk 7. ToCThoBHi Maiiiansng

8-A\. JTexopaTHBHHiT KBITHHK
‘YMoBHi nosnavenns:

ﬁ-ﬁalmﬂmmmmocﬁmmﬂeﬁ ’ - BT 10 TIPHAMIITIEHHS 200 Ha TepHTOPitO

«Po31mpena rocTHHHICTbY

4y

JlapehKa

Tocnionapeska sona: 1. Bymnok rocrionapis 2. T'ocrionapeki Gy 3. Oropon 4. Can
10. Ksirmi
Tocthosa 3oHa: 1-A Tochosnit Gyrmmok 3. Oropom4 Can 5. Tapask 3 mapkisrom 6. JHTHS KyxHst
(aIsTanEa 3 MaHTa/iom) 7. PossaaabHo-IKyBaIbia criopya 8. Jaeamii MainarHmk
9. Tocrbopuii Maiian i 10-A. Kimmk

'Y MOBHI IIO3HAYCHHSE:

q - HATPAMKH JIOCTYTTHOCTI JU1s1 TOCTel P - BX{/1710 TIPHMIITICHES aG0 Ha TEPUTOPIO

«IToBHA TOCTUHHICTE)

Tocnozapenka sona: 1. Bymasok rocnoapis 2. locriomapesd Gymem 3. Oropon 4. Can
8. MexoparHBHMi KBITHAK 9. MaliIaHHK 101 BHTYITY Ta JOITBUTY 3 JIOMALIHIMH TBAPHHAMH
TocmwoBasona: 1-A Tocteormit OymHoK 1-b TocTroRmiT GYITHHOK (KITyOHIIT — U1 MaCOBHX
Faxomn) 3-A Oropond-A Cax 5. apa 5-A. Tapsanr 6. Jpoaunii Maiimanmx
7. TocThoBmii MaizAHMIK
YMOBHI I03HAYCHES:

W—Iwmﬂgﬂmnﬂimm ’—m{iﬂmrtp{«mﬂuﬂﬂmaﬁomwﬂmo

«Pepmepcebka TOCTUHHICTBY

Puc. 2. Moneni QyHKIIOHaTBHO-TUTAHYBAIBHOI OpraHi3amii arpo-peKkpeaiiiHiX CeNsTHCHKUX JOMOTOCIIOIAPCTB «JIOKATBHO», «pO3-

IIUPEHOT», CIOBHOI» Ta «()epMEPCHKOT» FOCTHHHOCTI.

CaniTapHO-Tiri€HiYHI BUMOTH II0JI0 JIOMOTOCIOAAPCTB
pernamenTyioThess  JlepxaBHUMH OyJiBeIbHUMH HOpMa-
mu «[lnanyBaHHs 1 3a0yzoBa MajMX CLIBCBKOTOCIIONAp-
CBKHMX MIANIPUEMCTB Ta CEIAHCHKHX ((PepMepCchKHX) roc-
momapctBy, A1BH-b.2.4-4-97. Anani3, HaBeIecHUX HOpMa-
TUBHHX JIOKYMEHTIB, IPOBE/ICHUH B JAHOMY JIOCIII/KEHHI,
CBITYHUTH TIPO T€, MO0 KOMILIEKCHOI pOOOTH, sika O iHTe-
rpyBajia BCi HEOOXiIHI perjaMeHTH IIOJ0 MPOSKTYBaHHS
Ta IUIAHYBAaHHS CITBCHKHX TEPUTOPIH Ta IOCENEHb 3 Ty-

PHUCTHYHO-peKpeaniiHoo GpyHKII€I0 HA JTaHUH Yac HEMAE.
B 3B’S3Ky 3 1UM BIOCKOHAIEHHS (YHKIIOHAJIBHO-
IUIAaHYBaJIbHOT OpraHizamii pa3oM i3 IMUTAHHIMH CaHiTap-
HO-TIT€HIYHOTO XapakTepy J0 MOMIOHUX 00’ €KTIB:

-(epMu, 10 BITHOCATHCS IO KaTEropii Majaux, Ta 3Mdik-
CHIOIOTh (PYHKIIT ()epMepchKOi TOCTHHHOCTI TOBHHHI
(dbopMyBaTUCs MEPEBAKHO y MAaJHX IIOCEICHHSX, BKIIIO-
Yal4H XyTOPH;

-(QyHKIIOHAIBHO-TNIAaHyBaJIbHA OpraHi3allis TepUTOpii
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(hepMepChKHX TOCIONAPCTB MOBHHHA MependayaT 30Hy-  pid (CiMeil, JIroJiell MOXMIOro BiKy, iHBaNIIB, IITCH TO-
BaHHS TEPUTOPIl 3 BHIUICHHSM JKUTJIOBOI, TYpUCTHYHO-  1m10). ColiaJbHO-€eKOHOMIYHE 3HAYECHHS PO3BUTKY Cijlb-
pekpeaniiiHol Ta BUpOOHUYOT 30H 3 JOTPUMAaHHAM CaHiTa-  CbKOI pekpealii Ta Typu3My IIOJISITa€ y CTBOPEHHI J0AaT-
PHHX Ta BETEPUHAPHHUX BUMOT; KOBOTO JIO0 CLIBCBKOTOCIIOAPCHKOTO BUAY TYPHCTHYHO-

-CTBOPIOBATH CIIOPY/IH, SIKi MIOB’sI3aHi 3 00CIyroByBaH-  PEKpeariifHOi MiINpUEMHHUIBKOT JisTIBHOCTI; MiJBHIIECHHI
HSM TYPHCTIB: MaWJIaHIMKHU Ta BOJBEPH IJIS BUTYIY MO-  3alHATOCTI WICHIB CITCHKUX CiMeEH; 30iIbIIeHHI MicIie-
JOHSKA, U TOMIBIII TBApHH, IS AEMOHCTpALii pOCIMH  BHX OIO/KETIB Ta 3aXO[liB MOCTIITHOTO HACENIeHHS; 31IiiiC-
TOIIIO. HEHHI 3aXOJiB HIOJ0 CYYacHOTO piBHSA OOJIAIITYBaHHS

IIpoBeneHe HayKOBE JOCIHIIKEHHS JOBEIIO NPAKTHYHY  CUIBCHKUX IOCENCHb, IO CIPHUIE HE TIIBKU iX mpuBabIH-
OUIIBHICTE PO3BUTKY TYPUCTUYHO-pEKpeartiitnoi cepr  BocTi s mepeOyBaHHS BiIMOYMBAIOYUX, ajle W OCLIOCTI
Y CIIIBCBKIHM MICIIEBOCTI SIK allbTEpPHATHBHOI MIOAO iCHYIO-  MICI[EBOTO HACENICHHS, a TaKOX Y IIOMY cTalioMy 30aia-
401 MDKAEPXKAaBHOI CHUCTEMHM MicClb BIiIIIOYMHKY, SIK& €  HCOBAaHOMY PO3BHTKY 00’€IHAaHHMX TEPUTOPIAIbHUX TI'pO-
MEHII BPa3JIMBOIO JI0 HAJA3BHYAWHUX CUTyalliil, HaOImxke- Maa  SK HOBUX OTIOPHHX aJIMIHICTPaTHBHO-
HOIO JI0 MiCLb HOCTIHHOTO NPOXKMBAHHS MOCENICHHS, Ta  TEPUTOPIaIbHUX OJMHHI MICIEBOTO PIBHS Yy CHUCTEMIi
3abe3nedye BiIIOYMHOK HOTO Mano3abe3NeueHnX KaTtero-  po3cesieHHs! Y KpaiHu.
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Functional and planning organization of peasant farmsteads
L. O. Chyzhevska
Abstract. It is proved that the socio-economic significance of the rural recreation development and tourism to create an additional
agricultural tourist type and recreational business activities and to increase the rural families employment members. The peasant
farms functional-planning organization is considered which provides services for rural green tourism. The functional zoning and
structural composition of different local farms elements types extended and farm hospitality are determined, as well as planning con-
nections between them are outlined. Proposals to the domestic regulatory framework of design are given.

Keywords: Green rural tourism, peasant households’ models, local, full, farm and farmsteads expanded hospitality.
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Abstract. This article presents a critical analysis of existing models of reinforced concrete elements and structures deformation. The
most important requirements to the model which could claim a generalized role are formed. The most important provisions of such a
model have been developed. It is based on the deformation-force model of reinforced concrete resistance to force and the hypothesis
of invariance in units of volume and potential energy independence of reinforced concrete element deformation from the loading
mode. At the same time, this hypothesis is presented as an energy criterion for depletion of reinforced concrete elements bearing
strength, which allows to calculate the total and residual resources of these elements during their long operation.

Keywords: reinforced concrete elements, deformation model, state diagram, curvature, energy resource.

Introduction. Reproduction of the reinforced concrete
elements and structures real stress-strain state at any stage
of their deformation has always been one of the main
tasks of the reinforced concrete theory. Its implementation
was largely associated with the development or creation
of a general model of reinforced concrete elements de-
formation. Such a model should be universal and:

* be based on general assumptions, hypotheses and as-
sumptions of the deformed solid mechanics;

* have clear criteria for the onset of reinforced concrete
elements and structures limiting states in real conditions
of their operation;

« contribute to the disclosure of internal static uncer-
tainty of the reinforced concrete elements cross-section;

* to ensure the methodological consistency of all calcu-
lations of reinforced concrete elements and structures for
limiting states;

 implemented using both software (numerical) and
non-software (engineering) calculation methods;

* provide maximum or complete deprivation of the var-
ious empirical dependencies, parameters and coefficients
influence;

« allow to establish not only the actual technical condi-
tion, but also the residual life of reinforced concrete ele-
ments and structures during their long-term operation.

Analysis of recent research and publications. The
implementation of most of the above requirements in the
so-called "force” models [1, 2] was absolutely impossible
due to the use of concrete stresses idealized rectangular
diagram in both the compressed and stretched zones of
the element section.

"Deformation” models [3-6], due to the use of concrete

deformation complete diagrams o, —&;, in general,

allow to ensure the methodological unity of reinforced
concrete elements and structures calculations for limiting
states, since they are mainly based on general hypotheses
of deformable solid mechanics. However, when integrat-
ing diagrams o, —&. [3, 4], as well as when using their

simplified forms [5, 6], the internal static uncertainty of
reinforced concrete elements cross-section has to be dis-
closed through numerous iterations using software meth-
ods and complexes involving a number of empirical pa-
rameters and coefficients.

12

The closest to the reinforced concrete elements gener-
alized deformation model today is the deformation-force
model [7]. It substantiates why it is impossible to con-
struct a generalized model of reinforced concrete ele-
ments deformation with the help of diagrams o, —&.

alone, even complete ones [8]. The defining element of
the deformation-force model is not the concrete defor-

mation diagram o, —&., but the state diagram of the

reinforced concrete element M —1/r, which characteriz-
es its rigidity. This is its main difference from defor-
mation models. However, this model also requires further
development, especially in assessing the actual technical
state of reinforced concrete elements and structures and
calculating their residual resource.

The purpose and objectives of the research. There-
fore, these studies are aimed at further improving the
deformation-force model of reinforced concrete elements
and structures resistance to force effects in terms of calcu-
lating their total and residual (after long-term operation)
resources.

Research results. It is known that in the deformation-
force model, the main deformation and force parameters
of an element state are interconnected by a stiffness func-
tion D=M/(1/r). At the same time, these parameters

can be combined with each other using another character-
istic - the potential energy spent on deformation of a rein-
forced concrete element in its unit volume
W =M~-(/r) [9]. Then the methodology for calculat-

ing the total resource of reinforced concrete elements can
be built using the same parameters of field studies (sur-
veys), which directly or indirectly characterize their rigid-
ity.

The reinforced concrete elements residual life is usual-
ly calculated by deterministic or variational methods [10,
11] on the basis of the totality of materials defects, dam-
ages and established strength characteristics visually
revealed during field examinations. In this case, the de-
formation parameters of the elements themselves are
generally not taken into account.

However, it is precisely the deflection f and the spac-

ing s, and the crack opening width w,, the values of

which can be measured directly during inspection by any
instrumental (geodetic, photogrammetric, stereophoto-
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grammetric, etc.) methods, that make it possible to deter-
mine one of the main deformation parameters of a rein-
forced concrete element or structure - their curvature. In
particular, by the magnitude of the measured deflection,
one can fairly easily determine the averaging curvature of
a bending element at any stage of its deformation

1r=fl(s-1%),
Wy = [Md(U/r) = MDO~(1/r)—
2
{ {K‘lj In(K 1)}

K-2
where the deformation 1/r and force M parameters of
the element state are interconnected by the its state dia-
gram [12]
D, -1/t =My - (/1) /A1)
T 1+ (Dy/Mys — 2/ 1))@/ T)
with the value of the total initial stiffness of the reinforced
concrete element D, and the characteristic of its ultimate
deformability K =D, - (1/r)y¢ /My .
« static M = f(s;,6¢.65), N=TF(e&c,66 &)
« geometric 1/ r=f (&, 6, 85)
« physical o, = f(&.). 0 =f(&) 05 =T(&s)

1)

1/ ry 1/ ry

]

o]

(K-1P
(K-2)

uf

U/r)?

uf

Muf '(1/ ruf)
(K-2)

1

2

®)

relations with the addition of its [12] analytical depend-
ence of the element state diagram "M —(1/r)" (3) and

the function of compressed concrete limiting defor-
mations &, obtained using the extreme Fermat criterion

to the state diagram (3) dM/d(Ll/r) =0.

However, when designing reinforced concrete ele-
ments and structures, one should speak not about the
actual, but about the calculated limit state. It can occur
long before the physical destruction of reinforced con-
crete elements due to excessive development of deflec-
tions f,, or excessive width of normal crack opening W,

(Fig. 1), which is typical for the case of reinforcement
yield. Under such circumstances, the calculated value of
the averaged curvature of the bending element at the de-
formation limiting stage according to formula (1) will be

1/, =f,/(s-1%) (5)
with a design bearing strength M, according to (3)
Do -1/, =My (/1) 1L 15 ) ©

M, = .
Y14 (Do /My =2/ 1))@l Ty)
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M ) -(1/r)2]/(1+(K -2)

13

where s is the coefficient depending on the loading and
fixing schemes of the element; | — calculated length of a
reinforced concrete element.

In general, the actual resource of a bending reinforced
concrete element under short-term exposure to full load or
the potential deformation energy spent on its destruction
(Fig. 1) can be calculated by the following expression

ﬂd @/r) =

@rr)
(1/ Tut )

O]

It is recommended to calculate the defining forcen
M,s and deformation 1/r, parameters of the actual

limiting state of elements using the deformation-force
model of reinforced concrete elements and structures
resistance to force effects and the main provisions of a
deformable solid mechanics according to the following
system of generally accepted

4)

fu
fur

f

Figure 1. To the calculation of the total and residual life of
reinforced concrete elements and structures: Med' fed,

1/ leg — bending moment, deflection and curvature of the
element under short-term action of the operational load; Mu ,

f,. 1/ 1, — calculated values of the bending moment, deflec-
tion and curvature of an element at the limiting stage of its
deformation under a full load short-term action; M ¢, fys,
1/rys — the actual values of the bending moment, deflection

and curvature of the element at the limiting stage of its defor-
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mation under a full load short-term action; f| .1/ n - the

calculated values of the deflection and curvature of the element
at the time of its examination under prolonged exposure to the

operational load; fu| .1/ - the calculated values of the

deflection and curvature of the element at the limiting stage of
its deformation under prolonged exposure to the operational

load; Wuf , Wu — the actual and calculated value of the poten-

tial energy of the element deformation at the limiting stage; W

— potential energy of the element deformation under short-term
1/, 1/,

u M ¢
= [mMd@/r)= /r) -
W, { Md(/r) = | [[DO @lr) W

0 uf
_ Muf _ (1/ ru)2 + (1/ I’u)'(K
C(K=-2)] 2-@/ry) (K-2

When predicting the residual energy resource accord-
ing to the generalized state diagram (3), the averaging

- ~(1/r)2]/[1+(K p)

2
)‘1)2 A/ry)- [K 1) In[l (K-2)—4

action of the operational load; WZ, W3 — the calculated value

of the potential energy of the element deformation at the time of
its examination and at the limiting stage with prolonged expo-
sure to the operating load

Then the calculated resource of the bending reinforced
concrete element under short-term exposure to full load
(Fig. 1) should be calculated according to (2) by the fol-
lowing expression

sl
)

curvature of the bending element from the short-term
impact of the operating moment is determined Mg

a/r)

@/ uf ) (7)

1/r,
1/r,

uf

1 lr M...D
o2 Med) Bo oy - fi-Med) Doy omg)? - My - My (®)
led 2M uf M uf - Tuf M uf  Tuf
and the corresponding potential deformation energy
we— [ [ ][ oy @rr——" 2] /1 k -2 &0 ] larr
= = . - ) +(K = _
i 2 /1) ) ©)
C My | Wrg)? | W) (K-17 (K ]2 Ut
(K—Z){ 2.(1/|rm)+ (K-2) @/ ry)- Inj1+(K-2) Ur,
The increase in the potential energy of the reinforced W, = M4 -(@/r; —1/ry). (10)

concrete element deformation due to the long-term action
of the operating load (Fig. 1) at the time of the survey will

be
wow w  Mu @)l 1 (K1) [K -1
W; =W, —W, —W, = (K_2) { (K—-2) K_2
My | Wee)? | @) (K17 (&
®-2)| 2wy (k-2 M)k

—Mgg - @7y =1/ryg).

The averaged curvature limiting value of a bending re-
inforced concrete element 1/r,, under prolonged expo-

sure to a service load can be predicted by the expression
1/ru|:W3/Med+1/r|. (12)
In a similar way, the parameters of the total and residu-

al energy resource of reinforced concrete elements and
structures are calculated according to other characteris-

tics, namely, by the spacing s, and the opening width
w, of normal cracks. According to the flat sections hy-

pothesis, it is recommended to connect them through the
materials deformations with the averaged curvature of a
reinforced concrete element in the design section by the
following dependence

Ur=(g +W /S +&eem)/ d (13)
where d is the element working cross-sectional height.

14

Then the calculated value of the residual energy re-
source of a reinforced concrete element, taking into ac-
count expressions (7) — (10), will be (Fig. 1)

2

j In(K —1)}—
2

j In [1+(|<—2)l

1/ 1oy 1)

/1y

I

Thus current values of concrete relative deformations
of the most compressed face at loadings long action is
expedient to predict on expression

s =& A+o(tb)), (14)
where &, are the concrete relative deformations of the
most compressed face under short-term loads action;
@(t,ty) — the value of the compressed concrete creep

coefficient for the external load action, duration (t—t;).

Ultimate deformations of tensile concrete can be taken
according to [13] equal &y, =2- E./ Ty (E; — modu-
lus of concrete elasticity; f.y — characteristic value of
concrete tensile strength).

Conclusions. Thus, the proposed energy model of the
reinforced concrete elements and structures deformation
is based on one of the main hypotheses - invariability per

unit volume and independence from the loading mode of
the potential energy of a reinforced concrete element
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deformation spent on its destruction. At the same time,
this hypothesis can be considered as an energy criterion
not only for the general, but also for the residual life of

www.seanewdim.com

reinforced concrete elements and structures after their
long-term operation and can be used in the appropriate
calculation methods development.
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Abstract. Non-metallic composite reinforcement (NKA) is increasingly used in modern construction, due to its characteristics such
as high strength, resistance to chemical and physical corrosion, low weight and low thermal conductivity, it is increasingly replacing
steel reinforcement. The wider use of NKA for reinforcing concrete structures is constrained by insufficient knowledge of the fea-
tures of their work and limited regulatory support. The regulatory documents of different countries of the world were studied to
calculate the bearing capacity of inclined sections of conventional single-span concrete beams reinforced with both steel and basalt-
plastic reinforcement (BFRP). A comparative analysis of the actual bearing capacity of inclined sections of reinforced concrete
beams and basalt-concrete experimental beams with similar structural factors is applied. A comparative analysis of the actual bearing
capacity of inclined sections of basalt concrete beams reinforced with BFRP, and its calculated values calculated according to the
recommendations of existing design standards of foreign countries, showed their unsatisfactory convergence. Basically, foreign
standards underestimate up to several times the real bearing capacity of research beams reinforced with both steel and basalt rein-
forcement. The bearing capacity of inclined sections of basalt-concrete beams with large (a/hy = 3) and medium (a/h, = 2) section
spans should be determined by an inclined crack using variable coefficients ¢, @3, 9.4, taking into account the real length of a
dangerous inclined crack lgrfland a significant reduction in tensile stresses to (0,10 — 0,15)fz,. The bearing capacity of the support-
ing sections in accordance with small shear spans a < h, must be determined as for short cantilevers by the inclined compressed
strip between the concentrated force and the support using a variable coefficient k. This approach provides satisfactory convergence
(U =7,9%) of the calculated and experimental values of the bearing capacity of inclined sections of rectangular basalt concrete
beams.
Keywords: basalt-plastic and steel reinforcement, bearing capacity, deformability, crack resistance, static and low-cycle loads.

Introduction. During recent decades the structures with  sections of ordinary single-girder concrete beams rein-
non-metallic composite reinforcements (NCR) find the forced with both steel and basalt-plastic reinforcement
ever growing use in the construction practice, particularly  (BFRP), and to compare them with experimental data, the
in the special purpose buildings and facilities. national design standards were chosen among foreign

Due to high strength, resistance to physical and chemi-  ones (European EUROCODE - 2 [1], Japanese [2], Amer-
cal corrosion, dielectric and diamagnetic properties, little  ican ACICODE [3], Canadian CSA [4], Italian CNR [5]),
weight and low heat conductivity, the NCR replace steel ~ which presented methods for calculating the load-bearing
reinforcement increasingly frequently. However, a wide capacity of concrete beam structures reinforced with
use of the NCR for reinforcing concrete structures is hin-  NCA.

dered by insufficient study of the peculiarities of their Methods for calculating the strength of supporting sec-
performance, inadequate regulatory support and scant tions of girder structures reinforced with steel and non-
experience of operating the appropriate facilities. metallic composite reinforcement (NCA), national design

Experience has shown that the use of NCR is promis-  standards of different countries, in addition to the well-
ing and economically justified when constructing roads, known method of limiting forces in SNiP 2.03.01 - 84 *,
hydrotechnical and transport facilities, erection of bridge  are based on the classical model of truss analogy W. Rit-
spans, treatment facilities, chemical installations and food  ter - E Morsh and its various modifications, arched analo-
industry facilities as well as special purpose buildings and gy or a combination of truss and arched analogy. All the
arrangement of foundations in corrosive soil environment.  above rules, including the previously valid domestic SNiP
At that, the application prospects of the basalt plastic  provide for a separate calculation of inclined sections on
reinforcement is explained by low cost of the main raw  the action of transverse forces and normal sections on the
material — basalt fibre as far as by the fact that in the  action of bending moments.
world there are considerable deposits of basalt which has Highlighting previously unresolved parts of the
unique physical and chemical properties, specifically, the  overall problem. The priority of research and publica-
better chemical resistance to corrosive environment as  tions on this topic in recent years is the development of
compared with the fiber-glass reinforcement. the regulatory framework in the field of building struc-

Proceeding from the above, it is a topical task to per-  tures and the introduction of the deformation method for
form experimental and theoretical research of the load- calculating their bearing capacity. In addition, if the study
bearing capacity of the structures reinforced with basalt-  of the load-bearing capacity of normal sections is devoted
plastic in order to accumulate the database and improve to numerous works of domestic and foreign researchers,
the existing and develop new regulatory documents that the load-bearing capacity of inclined sections of beam
enable to a wider application of such reinforcement in the  elements remains insufficiently studied.
indicated spheres of special facility construction. When designing real structures with NCA in the calcu-

Analysis of recent sources of research and publica- lations for the first group of limit states, the design char-
tions. To calculate the load-bearing capacity of inclined acteristics of materials and design forces are used. In
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order to determine the destructive forces and verify the
calculation formulas of national design standards, they
use the characteristic values of the strength of concrete
and basalt-plastic reinforcement (BFRP).

The basic principles of calculation of bent structures
reinforced with NCA in all foreign norms and domestic
guidelines [6] are preserved the same as for elements with
steel reinforcement.

Purpose and objectives of research. This work is
aimed at experimental study of strength, crack resistance
and stress-strain behavior of the BFRP concrete beams
and establishment of the appropriate databank for further
development of the physical and mathematical models of
the bearing capacity of the normal and transverse cross-
sections of the BFRP spanned concrete structures with
due account of the action of static and low-cycle high
level loads by analogy to similar models [0-0], that have
been developed for the reinforced concrete structures.

Methods of conducting experiments, materials and
equipment. In connection with the above, the system
experimental research [0-0] of the load-bearing capacity
of support zones of complex loaded reinforced concrete
beam structures are being performed in Odesa State
Academy of Construction and Architecture.

To achieve this goal two more series of field studies
were additionally accomplished by testing single-span
BFRP concrete beams subjected to static and low-cycle
repeated loads of high level in accordance with the central
government budget research projects (state registration
No0s.0107U000809 and 0108U000559) with the use of the
experimental design theory and efficient PC software
COMPEX of Prof. V.A. Voznesenskyi.

It is known from literary sources that the main perfor-
mance parameters of steel, fibre and basalt fibre rein-
forced concrete structures are governed by the Gaussian
law and that it is possible to process the results with the
least square method. As the studied factors can influence
the output function in a non-linear manner, it is expedient
to approximate it with the second order polynomial. That
is why the test samples were prepared with the use of the
three-factor three-level D-optimum Box plan B3 [0],
which ensures the same accuracy of the output parameter
prediction within the area that is described with the radius
that equals the conventional “1” with respect of the “zero”
point.

The following factors (design factors) were chosen as
the test ones that were changing at three levels: X; — rela-
tive shear span (distance from the support to the concen-
trated force), a/hy, = 1,2,3 at hy=d = 175 mm; X,— the
concrete grade C, MPa, C16/20, C30/35, C40/50; X5 —
transverse reinforcement coefficient pr, (ACB-800
(composite basalt-plastic  reinforcement)) 0.0029;
0.0065; 0.0115 for basalt fibre reinforced concrete beams
and pg,, (Bpl) = 0.0016; 0.0028; 0.0044 for the reinforced
concrete samples. Coefficients of the upper and low lon-
gitudinal reinforcement p,,=p;;=0.0176 for both beam
types with the design spans L,=9h,=1,575 mm and width
b=100 mm.

Each study of the field test provided for two twin
beams having four support areas. Altogether there were
tested 30+30=60 basalt concrete beams subjected to,
accordingly, stepped increase of the static and low-cycle
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repeated loading. For the sake of comparison, we used the
test results of similar reinforced concrete beams [0].

The tested beams were reinforced with basalt fibre
plastic in kind of two flat tied frames. These elements
were produced with the use of heavy concrete of the
above indicated grades plus the 5-10 mm granite chips
and 1.5 mm fineness modulus quartz sand. Portland ce-
ment grade 500 without additives was used as a binder. In
order to reduce the water/cement ratio, make it more
convenient to place concrete mix and shorten the cure
period, all tests were conducted with Relaxol-Super M
(ISO 9001 Ne 04.156.26) complex additive in quantity of
1% of the cement weight as recalculated to dry substance.

Special power installations were designed, manufac-
tured and certified for testing the sample beams. Loads
were applied according to the four-point scheme with the
aid of the DG-50 hydraulic jack and the load distribution
traverse beam; the concentrated forces were applied in
stages: with the step (0.04...0.06) F,;untilappearance of
the first normal and inclined cracks, and afterwards with
the step (0.08...0.12) F,;.until rupture. The time exposure
on a step was up to 15 minutes, and all measurements
were made at the beginning and at the end of each step.

Before making the test beams, chains of KF5P1-5-200
strain gauges were glued on the tensioned reinforcement
of one of the flat frames (base 5 mm) in compliance with
the technology recommended by the manufacturer (LLC
“Veda”, Kyiv).

Deformation of the test concrete samples were meas-
ured with the aid of wire and foil strain gauges with the
40 and 50 mm base according to the generally adopted
methodology; the strain gauges were glued on one lateral
and the top polished sides. The transfer from the strains
of the reinforcement measured during testing was accom-
plished according to Hooke law, and the strains in the
concrete were measured through the sectional elasticity
modulus. Deformations of the concrete located in the
compressed zone and in the tensioned reinforcement were
checked with the aid of the dial gauges and the vertical
displacements were measured with deflection indicators.

Presentation of the main material and results. It is
recommended to determine the bearing capacity of struc-
tures with non - metallic composite reinforcement under
the action of static loading by the deformation or defor-
mation - force model. In this case, the forces and defor-
mations in the normal cross section can be determined in
accordance with the prerequisites of paragraph 6.1 of
DBN B.2.6 - 98 [11], taking the relationship between
stresses and strains in composite reinforcement linear
according to existing recommendations in the normative
and reference technical literature.

The calculated resistance of composite reinforcement
located in the compressed zone of the concrete structure is
recommended to be taken according to [0]f.q = 0,2f.4-

The calculations allow the use of simplified depend-
ences "Stress - strain™ for concrete and the uniform nature
of the distribution of normal compressive stresses in the
compressed zone in accordance with p. 3.1.7.1 and 3.1.7.2
DBN B.2.6 - 98 [11].

For weakly reinforced concrete structures, in which the
bearing capacity of normal sections may be less than the
moment of crack formation, it is recommended to in-
crease the area of non-metallic composite reinforcement
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so that their bearing capacity is 1.5 times higher than the
moment of formation of normal cracks.

It is recommended to use non-metallic composite rein-
forcement, first of all, as longitudinal reinforcement in
constructions in which transverse reinforcement is option-
al by calculation. In this case, the longitudinal stretched
NCA must accept the additional tensile force caused by
the shear, in accordance with paragraph 4.6.3.8 of DSTU
B B.2.6 - 156 [12].

In solid, ribbed or hollow slabs with NCA, in which
the redistribution of transverse loads is possible, the
transverse reinforcement may not be installed with the
appropriate justification.

In rod, including beam, structures with NCA, which do
not require the calculated transverse reinforcement, the
authors [6] recommend to install structural transverse
steel reinforcement, the minimum number of which is
recommended to determine the formula:

0,084/ fex
pw,mm - fyk y

wheref,, — characteristic value of concrete compres-
sive strength, MPa;

fyk - characteristic value of tensile strength of steel re-
inforcement on the yield point, MPa.

In elements with longitudinal non-metallic composite
reinforcement, which require the calculated transverse
reinforcement, the authors [6] recommend to take as a
transverse steel reinforcement in accordance with DSTU
3760 and GOST 5781.

To calculate the load-bearing capacity of the support-
ing sections of bending elements that require calculated
transverse reinforcement, along with the general mechan-
ics of concrete reinforced with steel or non-metallic com-
posite reinforcement, deformation or deformation-force
model, it is recommended to use the best experimental
design. previously valid domestic SNiP 2.03.01 - 84 *
[13] taking into account the adjustments that are proposed
to be made to it based on the results of recent experi-
mental - theoretical studies.

1.1)
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Fig. 1.1. Calculation scheme of the supporting section of the
basalt concrete element when calculating its bearing capacity
under the action of transverse force.

Taking into account the recommendations of p.3.31
SNiP [13], the calculation of concrete beams reinforced in
sufficient quantities Prw = 0,0025, p;r = 0,0100
basaltoplastic reinforcement BFRP (Fig. 1.1), on the
combined action of transverse force and bending moment
to ensure their load-bearing capacity and inclined crack
must be carried out on the most dangerous inclined sec-
tion, provided:

Ve < Vee + Ve + Veine, (1.2)

18

where Ve, Vpy, 1 Vg i~ cCOmponents of transverse force,
which are perceived, respectively, by concrete, transverse
reinforcement and bends.

The transverse force V; in condition (1.2) is determined
from the external load located on one side of the inclined
section under consideration.

The component of the transverse force, which is per-
ceived by the concrete of the compressed zone is deter-
mined by the formula:

P2 (1+ o+ On)feta " bw - d?
Vie = A \

wherea = ¢ — the length of the projection of the most
dangerous inclined section on the longitudinal axis of the
element (span of the section);

@, — a coefficient that comprehensively takes into ac-
count the influence of the shear span, the concrete class
and the number of BFRP transverse reinforcement. This
coefficient, in contrast to its prototype ¢;,, = 2 in SNiP
[13] for heavy concrete, differentiates the effect of struc-
tural factors on the value of V. - KoediuieHt ¢, is ob-
tained experimentally from the inverse. That is, having
experimentally established adequate values of the projec-
tion length of the dangerous inclined crack I, = Cy
(experimental-statistical dependence (1.4), coefficient of
variation U = 5,4 %, as well as confirmed by direct
measurements of deformation &, and simulation of VAT
stress oy, transverse reinforcement, the reliable values of
the components Vy,, were determined. And the compo-
nents Vg, = Vy — Vg, In this case, V; ;. = 0, because the
bends in the beams were absent.

) =176 + 25, + 9%, — 16x; — 9x} + 8x3

7
— 9x§ —9x;X3,MM, U = 5,4 %

The experimental-statistical dependence of the coeffi-
cient ¢, has the form:

Y(ps) = 1,38 — 0,25X; — 0,12X, — 0,22X, X5,V

=5,2%,

which after replacing the coded variables with natural

values of design factors is converted into the form:

(1.3)

U

crfl (14)

(1.5)

C — 35MIla 16
0o =1,38-1025 (a/h0 - 2) ~0,12 (7151\4“3 ) (1.6)
- 022 (a/h0
prw — 0,0072

_2)( 0,0043 )

Given the allowable extrapolation of the results ob-
tained, the dependence (1.6) is valid when changing de-
sign factors within the following limits:
the magnitude of the relative span of the
slicea/ho =1,0 —3,3;

concrete class in MPa fromC12/15 no C45/55;
coefficient of transverse reinforcementpy,, =
0,0018 — 0,0126.

The geometric interpretation of the influence of these
constructive factors on the value of the coefficient ¢,is
presented in Fig. 1.2.

The coefficient ¢f, which takes into account the influ-
ence of compressed shelves on the load-bearing capacity
of inclined sections of T-shaped and I-beam elements, is
taken in the wording of SNiP 2.03.01-84 * [13] and is
determined by the formula:
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b} — b)h; 17
(URL)I/p @7
b . ho
In this case, b}is taken as a value that does not exceed
the value of b + Sh}, and the transverse reinforcement

must be anchored in the shelf.

G 76/20

"
0,
Prw
Fig. 1.2. Complex influence of structural factors on the value
of the coefficient ¢, of beam structures with small (a/hy =
1), medium (a/h, = 2) and large (a/hy = 3) spans of the cut.

"yl ‘ e
X3 0,015 0072 0,0026

The coefficient ¢,,, which takes into account the influ-
ence of longitudinal forces on the bearing capacity of
inclined sections of deflection structures, is also accepted
in the edition of SNiP [13] and is determined by the for-
mula:

(1.8)

@n =01 <05

N

feta b ho

In prestressed elements in formula (1.8) instead of N
the force of pre-compression of concrete P is used taking
into account all possible losses. In this case, the positive
effect of longitudinal compressive forces is not taken into
account if they create bending moments that are identical
in signs with the bending moments from the action of the
transverse load.

Under the action of longitudinal tensile forces, formula
(1.8) is transformed into the form:

Lt = [176 +25(a/ho—2)+9(

(raseia) = oGa/mo =) (%

Dependence (1.12) is valid when the constructive fac-
tors change within the limits specified for expression
(1.6).

The force in the transverse reinforcement V., is tradi-
tionally determined by the formula:

Viw = Qw * lerp1s (1.13)
whereqy,, — the force in the transverse rods (clamps)
per unit length of the element, ie the intensity of the

transverse reinforcement, is determined by the formula:

OfrwArw
Qpw = i . f (1.14)

whereay,, — stresses in the rods of the transverse com-
posite reinforcement, which intersect with a dangerous
inclined crack. According to full-scale measurements of
deformations and modeling of the stress-strain state in the
transverse rods of beam structures with large shear spans
(a/ho = 3)it is recommended to take of,, = 0,1ff, and

15MPa

C-35MPa P w—0,0072
—16(Ew "2
0,0043
w—0,0072
0,0043
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N
feta b ho
< 0,8 3a a6COIIOTHOIO BEJIUYHUHOIO.

The total value of the increasing coefficients (1 +
@5 + qon)is recommended to be taken not to exceed 1.5 at
this stage of research.

The value of V., calculated by formula (1.3), by anal-
ogy with SNiP 2.03.01-84 [13] should be taken not less
than the value:

Py = 9003(1 + [ + (pn)fctd b hO- (110)

In this case, the value of the coefficient ¢.; for heavy
concrete must be reduced by the formula:

Oz = (Pcz'(/’b3. (111)
Pb2

whereg,,, Pp3 are the coefficients from SNiP
2.03.01-84 *, which for heavy concrete are equal to 2.0
and 0.6, respectively.

Transverse forces Vp,, andVy ;,., which are perceived,
respectively, by the transverse reinforcement and bends,
which are crossed by a dangerous inclined crack.

The length C, of the projection of a dangerous inclined
crack on the longitudinal axis of the element SNiP
2.03.01-84 * [13] recommends determining the minimum
expression Qp + Qs + Qs ine, iN Which when calculating
Q,, instead of the length of the slice a = c is used C,. The
value of C,obtained in this way according to SNiP
2.03.01-84 * [13] should have come not greater than the
value of 2hyand not more than the value of C, as well as
not less than the value of hy, if C > h,.

However, numerous field experiments have revealed a
significant discrepancy between the experimental and
calculated by SNiP 2.03.01-84 * values of C,, which calls
into question the feasibility of such an approach, includ-
ing the adoption of Q,,, = Q.

Based on the above and taking into account the availa-
ble research data, the projection length of the dangerous
inclined crack Iz, in concrete elements reinforced with
composite reinforcement, including BFRP, with their
static load (series 1) is recommended to determine the
experimental-statistical dependence (1.4), which after
replacing the coded variables with natural has the form:

)= 9(a/ho - 2)* +8(

) -
)] mm, U = 5,4%.

in elements with medium shear spans (a/h, = 2) —
0rw = 0,15f¢. In this case, when used as a transverse
reinforcement BFRP relative deformations &, in it be-
fore the destruction of the experimental beams were,
respectively, 0,0018i0,0028. These data are in good
agreement with the recommendations of fib [14] to limit
the relative deformation of the transverse NCA of 0,20 —
0,25%.

In beam elements with small shear spans (a/hy, = 1),
direct measurements and modeling of VAT showed that
compressive stresses occur in the rods of vertical trans-
verse reinforcement, the average value of which in beams
with BFRP reached —363MPa ~ —0,45f,. In this case,
grw = —0,0084. It is obvious that in such elements there
is almost the same probability of destruction of their sup-
porting sections both from the cut of concrete behind an

=02 (L9)
n )

C-35MPa
15MPa

(1.12)
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inclined crack (maxt,,, < f./2) and behind an inclined
compressed strip (maxao,, = (1,0 — 1,5) fo)-

But, given the fact that the height of the compressed
zone of concrete under the concentrated force F applied at
the end of the span of the cut, artificially decreases (by
25% or more), still, there is a probability of destruction of
these areas according to the calculation scheme. 1.1 with
a section of concrete over the top of the dangerous in-
clined crack and without taking into account the operation
of the transverse inclined crack and without taking into
account the operation of the transverse reinforcement on
them, sooy,, = 0 for a/h, = 1.

Ay, — the cross-sectional area of the cross bars or
clamps in one cross-sectional plane of the element.

The transverse force perceived by the bends,

Vf,inc = dfw,inc " lcrfl- ) (1.15)

When determining gy, inc it is necessary to take into
account the angles of inclination aand it is allowed to
take the voltage in them or = 0,25f;, With & ;p. =
0,0045 according to the recommendation of fib [14] and
provided reliable anchoring of bends on supports and and
spans the element.

According to comparative calculations in beam struc-
tures with large and medium spans, in which the trans-
verse reinforcement is installed by calculation, the condi-
tion must be met:

¢03(1+(Pf+(ﬂn)'fctd'b (116)

qfw = 3
as well as the relevant design requirements.

The calculation of concrete elements reinforced with
longitudinal NCA without transverse rods and clamps, on
the combined action of transverse forces and bending
elements in order to ensure their load-bearing capacity by
inclined crack by analogy with SNiP 2.03.01-84 * [13] is
recommended to perform the most dangerous cross sec-
tion conditions:

Vf — (pc4(1+‘ﬂn?fctdb'dzl

a

in which the right part is taken as a smaller value of
2,5f,tqa " b - d and not less
®c3(1+ @n)fera b d. (1.18)
The coefficient ¢ ,is recommended to be determined
taking into account its reduction compared to the coeffi-
cient ¢, with SNiP 2.03.01-84 * [13] by the formula:
Pc2 (1.19)

Pca = E‘Pm-

For heavy concreteg,, = 1,5.

The comparison of experimental data and calculated
values of bearing capacity of inclined sections V,;; ac-
cording to the calculated model SNiP 2.03.01-84 *
adapted to concrete elements reinforced by NCA [13]
shows in general, their satisfactory convergence (U =
11% ). The largest differences between the experimental
and calculated values of V, were observed in basalt-
concrete beams with small spans. To improve the conver-
gence of experimental and predicted values of the bearing
capacity of the supporting sections of the beams with
small spans (a < hy), calculate it according to the rec-
ommendations of SNiP 2.03.01-84 * [13] according to the
scheme of short consoles, transformed in our case to the
form (Fig.1.3). The validity of this approach is confirmed
by the results of field experiments using distribution
plates with width [g,,, under concentrated forces and on

(1.17)

supports, resulting in artificial reduction of the shear span,
as well as the results of modeling VAT of concrete and
transverse reinforcement, which in all beams with such
shear spans deformed.

l F

d=

- £ =
TR = =
- I
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Run:Vf

Fig.1.3. The calculated scheme of bearing capacity of the
supporting section of the basalt concrete beam with a small span
of the cut (a < hg) on an inclined compressed strip between the
concentrated force and the support.

The bearing capacity of the inclined strip of the speci-
fied element is determined by the condition:
Vi~ F <kf @y fea b-lc-sind <3,5fq-b-hy,

Oea(L+ Qp)fera b+ d? (1-20)

ki @wz fea bl -sing = a

where@ -the angle of inclination of the calculated
compression strip to the horizontal;

l. — the width of the calculated compression band,
which is determined by the formula:

lc = lgyp + sing, (1.22)

wherel,,,, — the length of the load transfer site along
the span of the beam;

.2 — a coefficient that takes into account the influ-
ence of transverse rods or clamps, if any, on the height of
the beam and is determined by the formula:

Pwz =1+ 50!/; Hw1, (1.22)
— . _ Afw,
wherea = Ef/E¢; y, = P

Ay, — the cross-sectional area of the clamps in one hor-
izontal plane (if any);

S,y — the distance between the said clamps (if any) on
the normal to them. In this case, horizontal clamps and
inclined at an angle of not more than 45° to the horizontal
in compliance with well-known requirements are taken
into account.

For the presented constructions of basalt concrete
beams the coefficientp,,, =1+ 0 = 1.

The coefficient k¢ in the old SNiP 2.03.01-84 * [13] is
recommended to be constant and equal to 0.8. For basalt-
concrete beams with a short span of the cut and short
consoles a < hy in the opposite way, the experimental
value of krwas found in experiments by the formula:

ke =Vur/(@wz " fox " b - lc - sinb) (1.23)

subject to conditions (1.20).

Processing of the obtained values of the coefficient k,
allowed to obtain an adequate experimental - statistical
dependence for these elements:

Y(ks) = 1,67 — 0,25X, — 0,21X;3 — 0,08X,X3, U

=2,5%,

replacement of coded variables, in which the natural
values of structural factors in the field experiment allows
to obtain an empirical formula for determining the coeffi-

(1.24)



cient k taking into account the change of concrete class
from C12 / 15 to C45 / 55 and the coefficient of trans-
verse reinforcement within (pg,, = 0,0018 — 0,0126)):

k
£
=167 — 025 (C - 35Ml'[a) +021 (pfw - 0,0072)
- ’ 15MIla ’ 0,0043 (1.25)
C — 35MII —0,0072
- 0,08( a) (pfw )
15MIla 0,0043

Geometric interpretation of the dependence of the coef-
ficient k; on the ratio of design factors is presented in Fig.
1.4.

The application of the experimentally established coef-
ficient ¢_c2 for basalt concrete beams with large (a/hy =
3) and medium (a/h, = 2), as well as the coefficient k,
in elements with small (a/h, = 1) spans allowed to ap-
proximate the experimental and the above formulas the
value of the bearing capacity of their supporting sections
to satisfactory limits (U = 7,9%).

Ks

25

0,0072

0,015
) pfw

Fig.1.4. Influence of concrete class and number of transverse
reinforcement on the value of the variable coefficient k; in
formula (1.20).

The calculation of concrete T-shaped and I-beam con-
crete beams reinforced with basalt-plastic reinforcement,
with the combined action of transverse force and bending
moment is performed to ensure the strength of inclined
strips between inclined cracks in their walls on the sup-
porting sections of the condition:

Vf ~F <0,30w1 " @1 * fea " bw - d, (1.26)
whereg,,; — a coefficient that takes into account the in-
fluence of normal to the longitudinal axis of the trans-
verse rods or clamps on the bearing capacity of the sup-
porting sections of these beams. It is recommended to

determine by formula (1.22) and take no more than 1.1;

b,, — wall thickness of T-shaped or I-beam sections.

The coefficient ¢, is recommended to be determined
by the method of SNiP 2.03.01-84 * [13] with the adjust-
ed value of the coefficient g*:
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@p2and B — coefficient with SNiP 2.03.01-84 *, which
for heavy concrete are, respectively, 2 and 0.01.

Conclusions:

1. Comparative analysis of the actual load-bearing ca-
pacity of inclined sections of reinforced concrete experi-
mental beams (series ASD) with similar design factors
and the use of metal longitudinal and transverse rein-
forcement instead of basalt-plastic and its calculated val-
ues according to SNiP 2.03.01-84 * [13] and current in
Ukraine Eurocode [1] in the form of DSTU BV.2.6 - 156:
2010 [12] showed that the previously existing domestic
SNiP [13] shows a much better convergence (coefficient
of variation U = 17,5%) compared to Eurocode 2 [1]
(U = 64,4%) because they are better than European and
other, as previous studies have shown, foreign standards
reflect the physical picture of the experimental beams
under load.

2. A comparison of the actual load-bearing capacity of
inclined sections of basalt-concrete beams reinforced with
BFRP and its calculated values, calculated according to
the recommendations of the existing national design
standards of foreign countries, also showed their unsatis-
factory convergence. Thus, the coefficient of variation for
Eurocode 2 [1] is U = 85,2%, Japanese standards JSCE
[2] - U = 77,9%, American ACI [3] - U = 81,7%, Cana-
dian CSA [4] - U = 61,1%, Italian CNR [5] - U = 59%.
In general, these standards underestimate several times
the actual load-bearing capacity of experimental beams
reinforced with both steel and basalt reinforcement. This
comparison showed that the best convergence of these
values is characteristic of those norms that are not based
on a modified truss analogy or modified compression
field theory, but on experimentally validated calculation
schemes that better reflect the physical picture of experi-
mental elements under load.

3.The load-bearing capacity of inclined sections of
basalt concrete beams with large (a/h, = 3) and medium
(a/hy = 2) spans of the section should be determined by
an inclined crack with a predominant action of transverse
force using variable coefficients ¢ ,, @3, Qc4,, taking into
account real inclined crack l;,;,and a significant reduc-
tion in tensile stresses (up to (0,10 — 0,15)ff) in the
transverse reinforcement BFRP. The bearing capacity of
the support sections of the experimental elements with
small shear spans (a < h,) should be determined as for
short consoles on an inclined compressed band between
the concentrated force and the support using a variable
coefficient k. This approach provides satisfactory con-
vergence (U = 7,9%) of the calculated and experimental
values of the bearing capacity of inclined sections of

P =1=8""fea, (1.27) basalt concrete beams of rectangular cross section.
whereg* = (’:;LB,
b2
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AHoTanist. B cTaTTi IpogoBKeHO TOCIIPKEHHST 0COOIMBOCTEH MiCTOOYJIBHUX HiIXOMAIB O PO3POOKH IPOIO3HILIH IIPOCTOPOBOTO PO3BHTKY
JIOKAJIBHUX CHCTEM PO3CEJICHHs B YKpaiHi B MeXax 00’€JHAHUX TePUTOPiaIbHUX IPOMaj. 3alpolIOHOBAHO OJTHUM i3 IHCTPyMEHTIB yIIpaB-
JIHHS JAaHUMH CHCTEMaMH IPOCTOPOBE IUIAaHYBAaHHS, K€ B KiHIIEBOMY Pe3yJbTaTi JacTh MOXKIMBICTH CTBOPUTH MOJENb Mi>KCHCTEMHOTO
PECYpPCHOTO MO€IHAHHS Ta CUCTEMH YIIPABIIIHHA MiCLIEBOi TOPH30HTAI Ta IepyKaBHOT BEPTHKAIL.

Kniouogi cnosa: npocmopose naamysamus, cucmema po3ceneHHs, 0eyeHmpani3ayis, J10KaIbHaA CUCMeMA PO3CENeHHs, MePUmopianbHa

2pPOMAOa, 2eHEPATbHA CXeMda, PecypCHULl NOMeHYia.

Beryn. Ha reonosniTHyHMIA BIUIMB PO3BHUTKY JIt00OT KpaiHK
0co0JIMBE 3HAYEHHS Ma€ CTpaTteris MPOCTOPOBOIO IUIAHY-
BaHHs, sIKa B CBOill OCHOBI (DOpMy€eThCS Ha icTOPIi, coLioo-
Iii, CKOHOMIIli, TOJITHUIIl Ta CHCTEeMi yIpaBiiHHA. SIKicHI
IOTBCSI METO/IOM TEPHUTOPIaJIbHOTO IUIaHyBaHHS, SIK KpaiHH B
IIJIOMY, TaK i perioHiB Ta HOBOi (JOPMHU pO3CETCHHS JIOKaIb-
HOI CHCTEeMH B YMOBaX c(hOPMOBAHHX 00’ €THAHUX TEPUTOPI-
ambHUX Trpomazx. Taka cHTyalis 3MyIIye KOperyBaTH He
TUTBKH 3aKOHONAaBUY 0a3y MicTOOYIIiBHOI IisIIGHOCTI B HO-
BUX YMOBaX, a 1 NEPErJIIHY TH HOPMATHBHY JOKYMEHTAIIO 3
MicreBoro npoektyBanHs. OcHOBHa (opma JOKyMEHTaIlii
Mae 0a3yBaTHCh Ha COLIAIBHHUX, PECYPCHHX, EKOHOMIUYHHX
Ta CKOJIOTTYHUX 3acajiaX, Mmo30aBieHa TPAJUIIHHUX OMUCO-
BUX 3acTapuinx (opM, JOMOBHEHa MaTepianaMi MOHITOPHH-
Iy peaiizamil IOJIOXKEHb CTpaTerii Ta OOIPYHTYBaHb MPO-
OJIEMHHX CHUTYyalliil, 5IKI 4acTO KOPECIIOH/AYIOThCS Ha BCIX
PIBHSIX PETIOHAJIBHOTO Ta JIOKATHHOT'O TUIAHYBaHHS.

IcHyroua cucreMa MpPOEKTHOI AISUTBHOCTI 9acTo To30aB-
JIeHa caMoi CHCTEMHOCTI, TOMy HE MOXKE HaJaBaTH BHUUYEPII-
HY BIJIIOBIb Ha PSAZ 3MiH, sIKi IPOXO/IAITE B CYCIIUIECTBI Ta B
BUMoOTax Horo 1o HOoBuX (popM sKocTi icHyBaHHs. [Iporec
JelleHTparmi3anii B  KpaiHi, 3MIHM aJMiHICTPaTHBHO-
TEPUTOPIAIBLHOTO YCTPOIO B PEAJbHOCTI BUIEPEIIIN Teope-
TUYHI Ta NPaKTU4YHI OayeHHs MiCTOOYIIBHOI BIAIOBIAI Ha
naHi nporiecd. ToMy TPOCTOPOBE MIIAHYBAHHS € HAHOUTBII
NPHOIMKEHUM JI0 PEAJIbHOCTI 1HCTpYMEHTOM Juisl (hopmy-
BaHHsI TIOTE3H Ta MapaaurmMy ii MOXKIMBOT peatizariii.

KopoTkuii orsisn nyouikamiii mo Temi. SIk Bxe Bimmi-
Yajock B TOTIEpeTHIN MmyOmikamii, iCHyro4a iepapxist MicTo-
OyIiBHOI AisSUTBHOCTI B YKpaiHi 0OyIOBaHA 32 MPUHIIUAIIOM
BEPTHKAII BiJ] CKJIAJHOTO JI0 MpocToro. B mill TpamumiiiHiit
cHCTEMI 3’SIBIIIETHCS HOBHH €JIEMEHT MICTOOYAIBHOI yBaru
Ha PETiOHANILHOMY piBHI — Il 00’€JHaHa TepuTOpialbHA
rpoMajia (JIOKaJIbHA CHCTEMa pPO3CEJEHHS Ha MiCLEBOMY
pieHi). TepuTopianmbHa rpomama SIK NIPOCTOPOBAa CHCTEMA
B3aEMOIIi psi/Ty TIOCETIEHb Ta CeIBbOMII 3a CIIUTBHUMU 1HTepe-
CaMH Ta MO>KJIMBOCTSIMH PO3BUTKY 1 yIIPaBITiHHS.

Cyuacue (opmyBaHHS i po3poOka mpobiaeM CHUCTEMHOL
Teopii B MicToOymyBaHHI Oy 6 HE MOXJIMBI TIPH BiICYTHO-
cTi  (yHmaMeHTaNbHUX  nociimkeHb  JLA.ABIOThiHa,
M.A TI'ypiesa, JL.I'.AmitpieBa, I'.I.JIaBpuka, [x. dopecrepa
Ta IHIMX B cepi 3aCTOCYBaHHSI CHCTEMHOTO aHaji3y B Mic-
ToOymyBaHHi; [".A.3a0101EKOTO B MOJICITIOBAaHHI CUCTEM SIK
TpaHCIIOPTHO-1HXeHepHUX cTpykTyp; E.M.Ilepuuka B cuc-
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TeMHOCTI cepu obciayroByBanHs; 1.O.Domina B (dopmy-
BaHHI TPYMOBHX CHCTEM HACEJICHHX MICIb B Pe3yJIbTari ar-
JIOMepyBaHHs mocesielb; M.M.J[poMiHa B yIpaBiiHHI poO3-
ButkoM cucteM Ta A.EI'yTHOBa B 0OIrpyHTYBaHHI OCHOBHU
MICTOOYIIBHAX CHCTEM, IO [aj0 MOXIIMBICTh BiJKPHUTH
LIISAX JI0 HOBOTO peajli3My MiCTOOYAIBHOTO MHUCIICHHSI He3a-
JIGXKHO Bix BUMOT Hacy. [1,2, 3, 4,5, 6]. Puc. 1.

Meta. Mera my0mikarii mossrae B crpo0i o0rpyHTyBaTH
B3a€MO3B 530K MK IPOCTOPOBUM Ta PECYPCHUM IUIAHYBaH-
HSIM Ha ICHYIOUMX TPHOX B3a€MO3B’SI3aHHMX TEPHTOpiaIbHHUX
PIBHSIX: 3aralbHOJCPKABHOMY, PETiOHAILHOMY Ta MICIIEBO-
My, SIKHI 0a3yeThCsl Ha HOBIHM CHCTEMI YIIPaBIiHHS, MTO€IHA-
HI BEpTHKAI Ta TOPU3OHTANI mporieciB. ChOromHi po3poo-
JICHHSI TUIAaHYBaIbHOT (IIPOCTOPOBOI) MiCTOOY/IIBHOI JIOKY-
MEHTAllil CTa€ HEBiJ'€MHOI0 YaCTUHOK PO3POOKM CTparerii
PETiOHaJIFHOTO Ta MICIIEBOTO PO3BUTKY B TICHOMY MO€EIHAH-
Hi. TicHuil 3B’S30K HPOCTOPOBOTO PO3BUTKY 3 CHCTEMOIO
HOBOTO aJMIHICTPaTHBHO-TEPUTOPIAJIBHOTO YCTPOIO B 3HAY-
HII Mipi 3aJISKUTH Bifl 3aTIPOIIOHOBAHOI CTpATeTii AepKaBHOT
perioHaIbHOI MOJITHKY 3 ypaxXyBaHHIM CTpaTerii po3BUTKY
MICT, CeJHII Ta CiJl, sIKi € OCHOBOIO iICHYIOYOi CHCTEMH PO3-
ceneHHst. HoBHii eleMeHT TPOCTOPOBOTO PO3BHUTKY JIOKAIIb-
Ha CHCTeMa HAJICKHUTh 10 MIKPOEKOHOMIYHOTO piBHA 1 il
pecypCHUIA TIOTEHIIIAJ € TOJIOBHUM B CTpATeTii pO3BUTKY, SIK
camoi rpoMajiy, TaK i 00’€KTIB OLIbII BUCOKOTO PiBHSI.

Marepianan Ta metonu. B Ykpaini Ha naHuii yac 3aBep-
HIYETBhCS IPYTHUiL eTan ajMiHicTpaTnBHOI pedopmu. CtBOpe-
HO Oinbiie 1000 00’e€qHAHMX TEPUTOPIATHLHHUX TPOMAI Ta
pedopMoBaHO cUCTEMy pailOHyBaHHs TEPUTOPIi B pe3yJibTa-
Ti sikoi 3anporoHoBaHo 136 paioHiB. AAMIHICTPaTHBHI 3Mi-
HU 3HAYHO BUTICPEIKAIOTH ICHYIOYY CHCTEMY MicTOOY1iBHO-
TO MPOEKTYBaHHs HE3BAKAIOUH HA PAZ BIAOBIIHUX 3aKOHIB
Ta TIOCTAaHOB Ha JIEP>KaBHOMY DPiBHI, IPHYMH MO>KHA HA3BATH
BEJIMKY KUTbKicTh. OJTHIEFO 3 OCHOBHHX € BiJICyTHICTh CTaTH-
CTUYHHX JIOCTOBIPHHX JaHWX B JeMorpadiuniii cdepi, a
came CKJIaJl HacelleHHs Ta 3alHATICTh HOro B €KOHOMIUHIH
JUSUTHHOCTI, peasTbHUN CTaH 3eMeNTbHUX NUTaHb, HE 3BAKA0-
YW Ha TPUHHATHA 3aKOH TPO TPOJaXK 3eMIIi, EKOHOMIUHY
CTPYKTYpY BiJIIOBIIHO JI0 HOBOI CTpaTerii aAMiHICTpaTHBHO-
TO TIOJILTY TOIIIO.

HesanepeuHo, 1m0 1iaHyBaHHS TEPUTOPIM HA 3araybHO-
JIepKaBHOMY DiBHI MoJisirae B po3po0i Ta peanizanii ['ene-
paibHOi CXeMH IUIaHyBaHHs TepuTopii Ykpainu (3aTBep-
JukeHoi 3akoHoM Ykpainu «IIpo I'enepanbHy cxeMy ItaHy-
BaHHs Tepuropii Ykpainm» Ne3059 — III Bix 07.02.2002 p.),
CXEM IUIAHYBaHHS OKPEMHX YacTHH TepHuTopil YKpaiHu,
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obracteid, paifoHiB, CXeM MDKHAPOJHUX TPAHCIIOPTHHUX KO-
PUIOPIB 1 30H IX BIUIUBY, TPAHCTPAHUYHHX TepHTOPii. [7] V
I'enepaipHili cxeMi IUTaHyBaHHS TepuTOpii YKpaiHu B 4ac-
THHI IPOCTOPOBOTO PO3BUTKY, BAXKIIMBHM € Te, 1110 BU3HAYA-
€TbCS TUIAHYBAJIbHA CTPYKTYpa Ta BUJM BUKOPHCTAHHS Te-
puropii. Ha croromHi peabHICTh peaizalii moioxens [e-
HepaJIbHOi CXEeMH Mae BPaxOBYBAaTH KPIiM 3aralbHOICPIKAB-
HHUX BHUMOT III€ i MOYKJIMBOCT] TAKUX CTPYKTYPHHX CJICMEHTIB
SIK JIOKaJbHUX cucteM poscenenHs (OTI) sk HOBHX «TpaB-
IiB» PETriOHAILHOI CHCTEMHU.

I — npuponne cepemopuie;
II - comianpHe cepenoBHIIE;
III — TexHiYHE CEpeOBUIIE

I

[TpuHIMIIOBa CTPYKTYpHA MOJENH SKOJIOTIYHOI CUCTEMH
«HACEJICHHSI — CEPEIOBUILIE — apXITEKTYpa»

75
x\‘é

PerioHanbHi MicTOOY/IBHI CHCTEMH SIK 00’ €KTH yIpaBIiHHS
PO3BHUTKOM TEPHUTOPIii

I — exos0riuHa cucTeMa;

II — HarioHaIbHA €KOHOMIKA,

I — cycminbeTBO

C — cepenosue; H — Hacenenns; /1 - HisUTbHICTD

Puc. 1 Hayxoso-meopemuuri 0CHO8U NPOCmopogoi opeani-
3ayii cucmemu po3cenenHs
A . Tymnos A.E. — nonsmms cucmem po3scenenns; b. Jla-
epux I'.1. — 0emoexonociuni cucmemu, MamemamuyHi memo-
ou onmumizayii micmo6ydisnux cucmem, B. [oomin M.M. —
YNPABIIHHA PO3BUMKOM CUCTNEM
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Iporuec mereHTpamizamii CTABUTh HATATBHUMH ITHTAHHS
HOBOTO TiAXOMy IO IUIAHIB OOIPYHTOBaHMX | eHepaibHOIO
CXEMOIO B cepi COLiaIbHO-EKOHOMIYHOTO PO3BUTKY, BUHH-
Ka€ HOBUH THIT MiCTOOYAIBHOI IOKyMEHTALl] Ha JIOKAILHOMY
piBHi. Ha nmanmii yac cdopmoBaHi TepuUTOpiaJibHI IpOMaId
3HaXOAATHCS B CUTYAIlii KOJH IX CTpaTeriuHe OadeHHs po3-
BUTKY HE Ma€ MicTOOY IIBHOI BiIIOBiJHOI KOHIIETIII].

BincyTHicTh IPOEKTHOI JOKYMEHTAIlii, SIK TPaBUJIO, BEC
Ha TIEPIIOMY eTalll 0 CHPOIIEHHS peai3amii cTparerii, a B
TIOJABIIOMY JIO i1 YOCOOJIEHHS Ta BHXiJ 3 3arajibHOi CHCTe-
MH PO3BUTKY Ha paifloHHOMY Ta Jep>KaBHOMY PiBHAX. B Yk-
paiHi Ha JaHui Yac nitoTh moHaj 40 3aKOHIB, CIOAU J0a-
I0ThCSI 11ie 1 AeprkaBHi OyniBensHi Hopmu (JIBH), siki pery-
JIFOIOTH MICTOOYIIBHY AiSUTBHICTD (MICBKE IUIaHyBaHH, cde-
py OyIBHUIITBA, MO3BUIBHI MPOIEAYPH TOINO), IO TiTBKA
CTBOPIOE 3HAYHI aJMIHICTPaTHBHI MEPEIIKOAN OCOOIMBO B
CHCTEMI yTIpaBIIiHHL.

[NprumHOIO Takoi CUTYyamii € He TUTHKH BiICTaBaHHSA MiC-
TOOYAIBHOI cepH, a i cama CHUTyaIlis IPOIeCy ICIeHTpaTi-
3arii. Tak, Ha cporomHi B YKpaini HamiayeTbes 490 paiioHis,
26 paiioniB moHicTio mokputi OTT, 164paitorn mokpuTi HA
50%-99%, 75 ne yrBOpeHo >xoqH0i OTI. B3arami Ha croro-
i 1000 HaceneHMX IMYHKTIB HE BXOIATH B TEPUTOPIabHI
rpomajnceki 00’enHaHHs. HesaBeplieHicTh eTamy He Ja€e
MOYIJTBOCTI C(POPMYBATH PEATbHY KOHIICTII[IF0 CKOHOMIYHO-
ro MOTEHIialy Ha OCHOBI SIKOrO OYIyeThCsl MICTOOY/iBHA
CTparteris MPOCTOPOBOTO PO3BUTKY.

KinmeBruM TepMiHOM JOOPOBLIBHOTO O0’€IHAHHS TEPH-
TopiaibHUX rpoMan Mae Oytu 2020 pik, a pe3ysbTaTH Ipo-
mecy Maii O JIITTH B €KOHOMIUHY CTpaTerito (popMyBaHHS
HOBHX paioHiB. CUTyalisl CKIIaZaeThCsl HE Ha KOPHUCTH CaMo-
TO TIPOLECY TOMY, IO 3aCTOCYBAaHHS IIPUMYCOBHX BasKeiB
TpU3BE/E 0 3HAYHMX 3MiH CKJIAJy TPOMaj, 3MiH aJMIHICT-
PaTHBHUX MEX Ta CTPATETil PO3BUTKY.

BunepemkeHHs MONITUYHOTO MPOIECy Hax OOIPYHTY-
BaHHSIM KiHLIEBOTO Pe3yJbTaTy €KOHOMIYHOTO, COLaJIbHOTO
Ta MPOCTOPOBOTO IUIAHY 3HAYHO MPU3YNHHHUTH PO3BUTOK
JIOKaJIbHUX CHUCTEM.

e oguum akTopoM, KM € HEraTUBHUM IS (hOpMy-
BaHHS POCTOPOBOTO PO3BUTKY, HECTAOUIBHICTH TPYIOBOTO
MOTEHITIAITY, SIKa TI0JISIrae B MIrPaIlifHUX MPoLiecax 3pOCTaH-
Hs 0e3p00ITTS, HEOOTPYHTOBAHUX MPOQECIHHIX 3MiHAX TO-
110.

Sxmo Ha movatky 2000 pokiB piBeHb 0e3p0OITHHX cTa-
HOBWUB 4,3% BiJl YHCETBHOCT] TPYAOBUX pecypciB, To y 2018
poui BiH Bxke craHoBHB 9,7%. [8] JleoBa yactuHa 6e3po0iT-
HHMX PO3TalllOBaHa came B TEPUTODPIAJIbHUX IPOMAJiax Cillb-
CBHKOTOCIIOIAPCHKOTO CIPSIMYBaHHS, a I1e BeJE 10 Mirparfii-
HMX TIPOLIECIB pyHHaLi 1eMorpadiqHOi CTPYKTypH, siKa 3a-
KJIaJIeHa B CTPATerito PO3BUTKY TEPUTOpIaJbHUX TPOMaJ,
Came ToMy YKpaiHa ChOTOJHI BXOAUTD JIO TEPIIOT IECATKH
KpaiH-ZI0OHOPIB MI>KHAPOJIHUX MITPAHTIB Y CBITI. 32 pi3HUMHU
OLIIHKaMH¥ KUTBKICTh KBaJTi(piKOBAaHHMX MITPaHTIB csrae 4 MIH.
oci6. [lprunna Mirparii, momyk poGOTH Ta OCBiTa i 3HOBY
monryk pobotu. [Iponec HajcKmamHwuid, TOMy 1 BUPIIICHHS
HOTO € OJIHMM 3 TOJIOBHHUX 3aBJIaHb, SIK B TIPOLIECaX €KOHOMi-
YHOTO PO3BUTKY, TaK 1 B c(epi MiCTOOYIIBHOI IisUIbHOCTI
0COOJIMBO Ha KOXXHOMY DiBHI — JIOKQJIBHUX CHCTEM pO3ce-
nennst (OTI) ta popMyBaHHI HOBOT IPOCTOPOBOI KOHIIEMIIiT
YTIpaBIIiHHS.

BaxnmBuM € TakoXX 3arajlbHUH TPOIIEC CTapiHHA CyCIIi-
JICTBA 1 KOJKHA JIep)kaBa BCIMa CIIOCOOAMHU CTapaeThes 30e-
perTi CBOIO CHCTEMY OCBITH, I 3a0e3ledeHHs moTped
€KOHOMIKHM B KBaJTi(PiKOBaHMX CIIEiaNiCTax sIK mpodeciitHo-
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T0 pecypcy, 4oro He MOXKHA CKa3aTH Hpo NpodeciiHy mia-
rOTOBKY B YKpaiHi. HaBuaneHa mirpauist B YkpaiHi Ha gyxe
BUCOKOMY PpiBHI, IO NPU3BOJWUTH JI0 pyHHAL[i cucTeMu
OCBITH, PO3JPIOHEHOCTI Ta HEY3rO/PKEHOCTI Maonpodeciii-
nux BH3, BijnaneHHst OCBITH 1 HAyKH BiJi pealbHOCTI Toc-
HOJAPCHKOTO KOMIUIEKCY KpaiHH Ta iHIIe.

B maniit cutyarii HagBaxxnmBuM € QopMyBaHHA Tpode-
CIIfHOI CHCTeMH CyCHIJIbCTBA BiIIOBIHO IO MOTPEO €KOHO-
MIYHOTO TOTEHIlATy, OCOOIMBO Ha JIOKAJFHOMY PpiBHI, JI€
NPOXOIUTE 3apPOIDKECHHS  3arajbHONEP)KaBHOI  ITOJIITHKHL.
CporosiHi X, HampHUKIag, KOKCH YETBEPTUH BHITYyCKHHK-
OaxajaBp HaMAaraeThCsl 3aJIMILUTH KpaiHy HE 3aKiHYMBIIN
TIOBHOIIHHY BHIILy OCBITY, a II¢ HE JIa€ MOJIMBICTb c(op-
MYBATH CTINH XapakTep MpogeciiHOCTI CyCIiIbCTRA.

Mirpaliisi 30BHIIIHS JOTIOBHIOETHCS BHYTPIIIHBOIO, SIKa
30epirae TCH/CHILO CITYCTOIICHHS MaJIMX HACEJICHHX ITyHK-
TIB Ta MOCWICHHS CTarHaili tepuropiid. OCHOBOKO XK TPOC-
TOPOBOIO PO3BUTKY TEPHUTOPIH 3aIMINAETBHCS JIIONMHA, SKA
Ha CHOTOJHI € HAWOUIBII HeCTabLIFHUM aprymMeHToM. Tomy
MPOCTOpPOBE IUIAHYBAaHHA B YKpaiHi HaOyBae HOBHX pIIC,
HOBUX CTPYKTYPHHX OCOOJIMBOCTEH Ha JIOKaJIbHOMY piBHI,
IO SIKMX HAJIKATh 30epeKeHHs iCTOpIl, IPHPOIH, TPaIHIIii,
€KOJIOTIYHOIO CTaHy, PO3BHTOK peMecelNl Ta HaLiOHAJIBHOI
KyJIBTYpH.

CTBOpEHHS NIEPCIIEKTUBHOTO IJIaHy PO3BUTKY HaceJeHO-
ro MyHKTY, paifoHy, o0yacTi, sk TpaBmwio, 0a3yBaJloch Ha
aHaji3i JOCATHYTOTO, IO BTPAaYyaio aKTyalbHICTh IIEC Ha
cTaii po3poOKH, TOMY B 1ICI0 MPOCTOPOBOTO PO3BHUTKY JIO-
KaJIbHOT CHCTEMH Ma€ CTaTh OauyeHHS MaiOyTHHOTO, 3apaau
SKOT0 OyHyeThesl MUIAX iforo nocsrHeHHs. IlepcriekTnBHE
OadeHHS MalOyTHHOTO (POPMYETBCS HA OCHOBI PO3YMiHHS
Horo BciMa WiIeHAMH TPOMAJIH 1 TUTHKH TOTIM Y3arajibHIO-
€THCSI IPO(ECITHIM KOIEKTUBOM B c(hepi MicTOOY TyBaHHS.

IcHyroua wmicToOyniBHA MOKyMEHTAmis TAaKAM YHHOM
BTpaya€e CBOIO HEJOTOPKAHICTh Ta 3aKIajeHy 1HCTPYKLIIO
BUKOHAHHSI HE BPAaXOBYIOUH JIMHAMIKY COLIIbHUX 3MiH, SIKi
MaloTh OyTH 3aKJIajieHi K MOXKJIMBI IPU JOCSTHEHHI KiHIIe-
Boi MeTH. KoJiekTBHE OOIpYHTYBaHHS KIHIEBOI METH BU-
3Ha4ae KOHKPETHI CTPYKTYPH BIiZNOBIIasIbHi 3a 1i peastizariito
Ta noOyJI0BY KOHKPETHHX KPOKIB B CHCTEMi YIIpaBJiHHS i
JIOCSITHEHHSI.

TonoBHUM IHCTPYMEHTOM sl 3[IMCHEHHS YIIPaBIIiHHA i
KOHTPOJTIO Mae OyTH MOHITOPHHT BCIX IMPOLECIB IS TIepe/i-
YaCHOr0 BU3HAYCHHS MOMJIMBHX HETapa3liB Ta MOXXIIHBOTO
3MEHILICHHS iX HETaTUBHOTO BILTHBY.

Came TOMy CBOTOIHI B YKpaiHi IUTAHYBaHHS TEPUTOPIH
JIOKJIbHUX CHUCTEM Iepei0avac 1ijIecpsiMOBaHy AisUIbHICTh
i3 hopMyBaHHSM CTpaTerii pO3BUTKY IPOCTOPY 3aUIsl CTBO-
PEHHS Ta MiITPUMKH MOBHOLIHHOTO YUTTEBOTO CEPEIIOBHU-
mia. Sk pe3ysbTaT 3aTBepHKEHHS pO3PO0IICHOT HOBOT MiCTO-
OymiBHOI JMOKYMEHTAIlil HE O3HAYA€ ABTOMATHYHOI 3MiHH
(YHKIIIOHAJILHOTO 30HYBaHHSI TEPHUTOPI JIOKAIBHOI CHCTE-
MH, peabHi 3MiHH MOXXYTb BIIOYTHCS JIHIIIE 32 iHIIIATHBU
00’€1HAaHOT TepHUTOpiaNbHOI TPOMaM SIK KOPHUCTyBada Ta
BJIACHMKA BiZTIOBITHOT TEPUTOPIT MiATBEPKEHNX 3EMJIEBIIO-
PSUIHOIO JIOKyMEHTAIII€0. | rapaHToM IBOTO € TapMOHI3aLlis
HOPMaTHBHOI, 3aKOHOJIaBYOi 1 YIPaBIIIHCHKOI cep 3a NMpHH-
LIUIIOM, IIIO BCI BOHM HAJISXKATh IO MICTOOYIIBHOTO 3aKOHO-
JIaBCTBA, TOOTO JI0 IIPOCTOPOBOTO ILIAHYBAHHSI.

Pe3yabraTn Ta iX 00roBopeHHsi. PesyipTaTtom moci-
JOKEHHSI € Crpo0a MpoaHatizyBaTH MiCTOOYAIBHY JisUTbHICTH
B YKpaiHi He 3 MO3UIIii TPAAUIIIHHIX 3eMETEHIX MOXITHBOC-
TEH, a 3 MOETHAHHS COIIAIbHAUX MOTPed Ta PECYpCHUX MOXK-
JIUBOCTEH HOBOTO Cy0’€KTa CHCTEMHU PO3CEIICHHS TepUTOpia-
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JIBHOT TpOMaJiH, sIKa TOEHYE B cOOl TEPHUTOPIi, SK B MEkKaxX
HaceJeHNX IyHKTIB, TaK 1 MPUPOIHOIO CEPEIOBHINA SIKE €
€KOHOMIYHMM IMOTEHIIaJIOM JUISl IX PO3BUTKY 1 ICHYBaHHSI.

[TosutuBHUMHU cTOpOHAMHU (HOPMYBAHHS JIOKAIBHUX CHC-
TEM pO3CEJICHHS B yMOBax 00 €IHAHMX TEPUTOPIATLHUX
TpoMaf €: a) icTOpUIHO-ChOPMOBaHi ITAHYBAJIbHA CTPYKTY-
pa HaceJeHNX MyHKTIiB Ta IX TOCIIOAapCHKINA KOMIUIEKC, M0
3a0e3neuye «CTaIriD» PO3BUTOK iHTETPOBAaHMX OO €KTIB; O)
«BU3HAYCHICTh POJI» HACENCHMX Miclb B «l eHepasbHii
CXeMi TIaHyBaHHS TEPUTOPii YKPaiHm», a TAKOXK B MICTOOY-
JIBHIM TOKyMEHTAIlil peTiOHANBFHOTO PiBHS; B) peajbHa «He-
3aJIEKHICTH» C(HOPMOBAHHUX TEPUTOPIATEHUX I'POMaJl y BHU-
Oopi cTpaTeriii CBOro po3BUTKY; I') MOXKIIMBICTb 3MiHH «Ha-
NPSIMKIB 1 ()OpM» T'OCHOIAPCHKOI JISITBHOCTI B MEXaxX €KO-
HOMIYHOTO IUIAHY PO3BHUTKY CHCTEM pO3CEJICHHS BHIIMX
PiBHIB; 1) «cBOOOJa BHOOpY» IIpW BIPOBaKEHHI Iepeo-
BUX IPaKTHK IpH (OpMyBaHHI IHTErPOBaHOI NMPOrPamMu Op-
raHi3amii Ta (GyHKIIOHYBaHHSI HOBOTO BHIY TPYTIOBOI (POPMHU
PO3CeJIeHHS.

HenonikaMu 11pOT0 TIPOIIECY €: «BiICYTHICTH TOBHOIIIH-
HOI iH(opMaTHBHOI 0a3m» (CTATUCTHKA, KamacTp, JeMOrpa-
¢ist Tomo) K Ha TIepio 00’ €JHAHHS 00’ €KTIB, TaK 1 Ha Tep-
CIICKTHBY, «HeMepen0adeHicTh HaMipiB TpoMam) - OIHI Ma-
10T 32 MeTy 00’€JJHAaHHS JJIS peastizallii BIaCHUX IHTepeciB,
HIN — Hi; «0OMEXEHICTh YMOB JI PO3BHTKY» TEPHTOpia-
JIBHUX TPOMaJI, OCKLIBKH TOJIOBHUM PECYPCOM € 3eMJIs, SIKa,
Ha JIaHUi 9ac, MOKH 110 € BJIACHICTIO JIEpKaBH 1 epeaeThes
rpoMasiaM y KOPUCTYBaHHS; «IHBECTOPCHKI iHTEpecH Helli-
JIbOBOTO BHKOPUCTAaHHS» TEPUTOPIH y4YaCHHKAMHU IHTErpa-
LIIfHOTO TIPOIIECY.

TakuM 9MHOM, TTOUTYK KOHLENTyaIbHUX PIllIeHb 30a1aH-
COBaHOTO (DOPMyBaHHS JIOKAIBHHX CHCTEM DO3CEICHHS B
yMoBax 00’€JHaHUX TEPUTOPIATBHIX I'POMaJ 3 ypaxyBaH-
HSAM TIPOBENCHHA 3MiH y cdepl yIpaBIiHHS, JOTPHMAaHHS
OanaHcy Jep>KaBHHX, PETiOHAILHAX Ta MICLICBHX IHTEPECIB y
3eMeJIbHUX BiIHOCHHAX, MOYJIMBOCTEH 3pOCTaHHS MiCLIEBOT
CKOHOMIKHU Ta 3aJI0BOJICHHS COLIAJIBHUX MOTPEO IPOMau €
AKTyaJIbHOIO MPOOJIEMOIO, BUPIIIICHHS SKOI 3aJICKHUTh 5K Bijl
3aKOHOJJABUMX Ta MICTOOYIIBHHX pErJiaMeHTiB, TaKk 1 BiX
CTBOPEHHS Cy4acHOI HOPMaTHBHO-METOJMYHOI 0a3u MpoeK-
TyBaHHs. CydacHa MOJITHKA JAElEHTpajizalil J1a€ MOXIIU-
BICTh CYCIILUTLCTBY BH3HAYHTH CBOKO CIIPOMOXKHICTB 1 BIATIO-
BIIANBHICTD, B TIEPIIy Yepry, B cdepi YIpaBliHHS BCiMa
TMIPOIIECaMH MIPOCTOPOBOTO IUIAHYBAaHHS, SIK OKPEMHX CHC-
TEM, TaK 1 Jep>KaBH B ILIOMY.

BucHoBoKk. 3a 6araTo pokiB iCHyBaHHS JIep>KaBH Y KpaiHa
3aBK/u OyJ1a HII[IaTOPOM TMOTCHIIIHHUX aBaHTapHUX 1eH B
NHUTAHHSX MICTOOY/yBaHHS Ta MPOCTOPOBOIO PO3BHUTKY. |
NpUYMHAMHU TAKOi peakLii apxiTekTopiB, reorpadis, corio-
JIOTiB OYJIM YacTi COLiaIbHI Ta MOITHYHI 3MIiHH.

SIk pe3ynbTart: iiel HOBUX MICT, PO3BUTOK LIUTMX PETiOHIB,
€KOHOMIYHE arjioMepyBaHHs Ta Jie3ypOaHizallis TepUTOPiH,
JICTICHTPAIi3allisl Ta HUHIIIHSA i/1es1 HOBOI ()OpMH YIIpaBIiHHS
CHCTEeMaMH Ha BCIX PIBHSX.

[TpocTopoBe maHyBaHHS SIK IHCTPYMEHT YIPaBIIiHHS PO-
3BUTKOM JIOK&JbHHX CHCTEM, HallpaBjeHe Ha BHKOHAHHS
CITITyFOUHX 3a]1a4:

CHCTeMa PO3CEJICHHSI MaE 3BECTH JI0 MiHIMyMY BHKOPHC-
TaHHS TEPUTOPIN 3 HEBIATOBIAAIBHICTIO TPUPOTHUX PECYP-
CiB, ONTUMI3yBaTH iCHyI04y CHCTEMYy B 3aTpaTax Ha pO3BHU-
TOK 1H(PaCTPyKTYpH,

KOOPJIMHAIIT PO3BUTKY JIOKATLHUX CHCTEM Ha BCiH Tepu-
TOpii KpaiH! K €MHOTO €KOHOMIYHOTO, COIIAIIFHOTO, KO-
JIOTTYHOTO OPTaHi3My JIOKaJbHa CHCTEeMa — PaliOH — PETioH;
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- 3ano0iraHHs TOSIBU PETPECYIOUMX CHCTEM Ta CTBOPECHHS BukoHaHHs 3aBJaHb PO3IIIAAETHCS SIK PE3YJIbTaT OpraHi-
NIEPCIEKTUBHUX IAHCIB €KOHOMIYHOTO TapMOHIIHOTO po3-  30BaHOi CHCTEMH YINPABJIHHS PO3CEJICHHS Ha BCIX PIBHSX 3a
BUTKY; JIOIIOMOTOI0 ITPOCTOPOBOTO IUIAHYBAaHHS.

- BU3HAYEHHSI NPIOPUTETHUX HANPSIMKIB PO3BHTKY 32
CTpATeTi€l0 KOYKHOI JIOKAJILHOI CUCTEMH OKPEMO 1 Iep>KaBH B

isoMy.
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The spatial planning as instrument of management development of the in-plant systems of settlement is in Ukraine
V. O. Yathenko, T. M. Korotkova
In the article research of features of the town-planning going is continued near development of suggestions of spatial development of the in-
plant systems of settlement in Ukraine within the limits of the incorporated territorial communities. It is offered to one of instruments of
management these systems spatial planning that will give an opportunity to create the model of intersystem resource combination and control
system of local horizontal and state vertical line in end-point.

Keywords: spatial planning, system of settlement, decentralization, in-plant system of settlement, territorial society, general chart, re-
source potential.
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AHoTanist. B crarTi mokasaHo i J0BeeHO, IO iIeHTHYHE NePeTBOPEHHS APYTOro OlepaHia onepariii KpUNTOIepeTBOPEHH MOIUMIKye
IIpsIMy OTIEpaIlifo Ta CHHTe3ye oOepHeHy onepalrlito 10 MoaudikoBanoi. BumaakoBuit BHOip 0OHOOIEpaHAHNX OTepanii I epeTBOPEHHS
JIPYTOTO OlepaH/a JBOXOIEpaHHOI onepallii 3a0e3edye BUIIaAKOBY MOM(]IKAIIi0 Omepariii KpHITOIIepeTBOpeHHs. TakiM 4iHOM, Oyiia
OTPUMaHa MOXKIIMBICTH OTHOYACHOI TeHepallii MOJeNel MpsAMHX 1 00EpHEHHUX ABOXPO3PSIIHIX JBOXONEPAHIHUX OIEpaLiif CTpororo cTiko-
T'0 KOAyBaHHSI I ITiIBUIIEHHS CTIMKOCTI 1 HaJIHHOCTI TOTOKOBOTO MIN(PYBAHHSI.

Kntouoei cnosa: xomn’romepua kpunmozpais, Kpunmoepaghiune KoOY8auHs; cmpoze cmilike Kpunmoepaghiune KoOY8aHHA, CUHIME3

onepayitl; 8apiamusHiCb KpUNmo aieopummis.

Beryn. OfiHi€ro 3 rOJOBHUX TEHJCHITIH PO3BUTKY CY4acHOTO
CYCHLIBCTBA € (POPMYBAHHSIM TIIO0ATBHOTO iHPOPMALIIITHOTO
mpocTopy. PO3BHTOK IMOOANBHHX CBITOBHX iH(OpPMALIiHO-
TEeJIEKOMYHIKaIlIfHAX CHCTEM Ta MEPEX IMPH3BIB 10 3HATHO-
ro 30UTBIICHHS iH(QOPMALIMHIX MOTOKIB 1 BIXMNOBITHO IO
moTpeOn (OpMyBaHHS NPHUHIMIIOBO HOBHX TEXHOJOTIH 1
3aco0iB iH(pOpMamiitHOi KOMyHiKarli. 3poCTaHHs KiJTBKOCTI
Ta I[HHOCTI iH(OpMAIli, MO MEePEIAETHCS, MPSIMOIIPOTIOP-
IIHO BIUTUBAE HA 3POCTAaHHS MOTPeO B iH(OpMAITiiHii Oe3-
newi. SkicHuil 3axucT iHpOpMallii cTae HaaA3BUYaWHO BaX-
JIMBHM.

Oco0m1Be 3HAYEHHSI PH 3aXKCTi BXKINBOI VISl AepIKaBU
Ta (I3UYHUX 1 FOPUANYHUX Oci0 iHdopManii HaOyBae BIpO-
Ba/UKCHHA HOBHX IIEPCIICKTHBHHUX HANpsIMIB PO3BUTKY
koM’ rotepHoi kpunrorpadii [1]. Oaun 3 Takux HanpsMiB
TOJIATAE Y CTBOPCHHI, HA OCHOBI JIOTIYHHX OIIEpaIliii KpHII-
TONEPETBOPEHHSI, HOBHX MIBHJIKOMIIOUMX anroputMis. Jla-
HUH miaxin 3a0esmedye 30UTBIICHHS KPHITOCTIMKOCTI 3a
PaxyHOK 3HaYHOT'O 30LIBIICHHS KUTBKOCTI OTIeparlii i BiIrmo-
BIJIHO -BapiaTHBHOCTI aJITOPUTMIB KPUIITOIICPETBOPEHHS [2].

Benuka KinbKiCTh oOrepaiiii KpUNTONEPETBOPEHHS JI0-
3Bosiyia OyayBaTH METOJM CHHTE3y OIepallii 3 Harepes
3a7aHUMH BIacTUBOCTAMH [2]. Jlo Takux omepariii MoxHa
BIJIHECTH oOIliepariii CTPOroro CTIMKOro KpumrorpadidHoro
koayBanHs (CCK). Crin 3a3HauuTH, IO OIEpAallii CTPOTroro
CTIHKOTO KpUNTOTrpa)iqHOTO KOMXYBAHHS € TPUIATHUMH JUTS
BHUKOPHCTaHHS SIK B TIOTOKOBOMY TaK i B OJOKOBOMY mIvd)-
pyBasHi [3]. KpimM Toro, BUKOpHCTaHHS KPUIITOOTICPAITii, sKi
BIITIOBIIAIOTH KPUTEPIIO CTPOTOTO CTIMKOro Kpumrorpadid-
HOTO KOJIyBaHHsI 3a0e3revuye MakCUMaJlbHy HEBU3HAUYEHICTh
pe3ynbTaTiB mmppyBaHHs [4].

AHaJti3 ocTaHHIX A0CTiTKeHb i myOJTikamiii.

OpHrMH 3 HalHepIHX PoOiT, MPUCBIYECHUX CHHTE3Y Ta
aHaJi3y OIepamiii 3a KPHUTEPiEM CTPOTrOro CTIHKOTO KOIy-
BaHHA JUIA MOOYIOBU aJTOPUTMIB KPHUIITOIIEPETBOPEHHS €
po6otu [5-6]. B poGori [7] 3a3Ha4eHO, 110 33 PaXyHOK CHH-
Te3y 3HaYHOI KUIBKOCTI onepaniii KpunrorpadiqHoro neper-
BopeHHs 3a kputepiem CCK MOXIMBO 3a0€3MeUUTH TaKWit
BUOIp MoJIeNel KpunronepeTBopeHHs iHdopMaltii, Ipu sKo-
MY XapakTEepHCTHUKH Pe3yJIbTaTiB MEPETBOPEHHS HE MOTIp-
IaThCsl, MOZIeNi OyyTh MaTH HEBEJNUKY CKJIAIHICTh, a dac
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KPHUITO INEPETBOPEHHSI 3MEHIINTBCS. MeTol CHHTE3y orle-
pauiit kpunrorpadidHoro neperBoperHs 3a kpurepiem CCK,
Ha OCHOBI MiHIMAJIbHOI BifCTaHi 32 XEMMIHTOM TIPEACTaB-
JieHo B po0OoTi [8]. B poGoti [9] BcTaHOBIICHO, IO KPUTEPItO
CCK Moxe BiIIOBiaTH JIMIIIC HEBEIMKA YaCTHHA OTCPaIlii
KpHNTOIEpETBOPeHHA. Hampukian, cepen  IBOPO3pSHUX
omepartiii X JuIIe YoTUpH.

[MonanpIi poGOTH MpPUCBSTYEH OOYI0BI HOBHX, NPULIAT-
HHX U1l IPaKTHYHOTO 3aCTOCYBaHHs oOmepalliii Kpunrorpa-
(IYHOTO TIEPETBOPEHHS 3a KPHUTEPIEM CTPOroro CTiHKOro
KOyBaHHs Oibiiol pospsiarocTi [10-12], a Takox o6y moBi
obeprennx omnepariii [13-14]. TIpoTe Ha maHuil Yac OKpeMo
PO3IIIsLIAINCS METOIM CHHTE3Y MPSMUX 1 00EpHEHHX orepa-
miit. OgHovyacHa Momudikaris IpsIMUX 1 OOEpHEHHX Omepa-
it CCK He po3risiaanacs.

MeTor0 1aHOi CTATTI € JOCHIKEHHS MOXINBOCTI OHO-
YacHOI reHepallii MoJienel IpIMHX 1 00EpHEHUX TBOXPO3PSi-
nHuX aBoxorepaaaux onepariii CCK Ha OCHOBI mepeTBo-
PEHHS IPyTOTo OTIepaH/a.

Pe3ysibTaTi Ta iX 00roBOpeHHs.

JocniiuMo MOXIIMBICTh OJJHOYACHOI reHepallii Mojienei
OpsiIMUX 1 OOEpHEHHMX JBOXPO3PSIIHUX JBOXOINEPAHIHUX
omnepaniti CCK numsixom MmepeTBOPEHHS IPYroro orepaHaa
3a JIOTIOMOTOF0 OJTHOOTIEPAH/IHUX OTepalliil.

BizbMeMO BOXPO3pSAAHY IBOXOIEPaHAHY —OIEpaLiifo
CTPOTOrO CTIHKOr0 KpunTorpadiqHOro KOIyBaHHS iH(Op-

Hampuxoman | %K @, -k | [k,

Marrii 01k [7].
o= g KS)
|:X1 : k1 @ Xy kl:l |:k2

1
PIIHiA Ta IPYTHA ONepaHIu orepamii BiMOBIIHO, 8 HUXKHI-
MH iHEKCaMH To3Ha4YeHi po3psiau Oit onepanaiB. Toxi o6e-
PHEHy iif omepartito MOXKHa MPEICTaBUTH K [7]:
{ } (1)

Xl'(k1®k2)®xz'(k1®k2) )
X (K, @K,) DX, - (k, Dk,)
. .. Mk
Hexail Haxg npyrum omnepaHioM orepariii 01 6yzle BU-
F,.

}uexik-ne-

Kz

Olk/:01d:O; = K
2

KOHAaHO OJHOOINEpPAaHIAHE TIEPETBOPECHHS Hexait
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Y. ®Y,

] ae Y, 1Y, - nepummii i 1pyruit 6ith onepa-
Y,

.

HIA.
B pesynbrati BUKOHAHHS OIHOONEPAHIHOI Orepartii Haj
JIpYTUM  OmIepaHaoM Oynae peajlizoBaHa  ITiICTAaHOBKA

k1 =Y @ Y, i kz =Y, . B pe3ynbrari BUKOHaHHS JaHOT

. . . k
MACTAHOBKU OTPUMAEMO 1HITY ONEpalito KOAyBaHHS 02

R0 )= {
X (1, ®Y,)®¥,) @ %
Buxogsau 3 Toro, mo Of =05, Of=0f 10 MOxHa
cteepmkyBati, mo F,(0f ) = F,(0f ). Tobto BrKonamms

OJJHOOTIEPaHJHOTO IIEPETBOPEHHS APYrOro orepaH/a B ore-
pamisix KOIyBaHHS 1 JeKoayBaHHsS 3abe3nedye MoOymoBY
ZpyToi omeparlii KoayBaHHS 1 BiIIIOBIAHOI iif omepartii gexo-
JTyBaHHS.

[lepeBipuMo naHe TBEpUKEHHS HA TIPUKIAZl IEPETBO-

k -
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TakiuM 4MHOM OTPUMYEMO HACTYIIHY Hapy IBOXPO3psiI-
HHX JIBOXOTIEPAaHIHNX OIeparliii CTpOroro CTiHKOro KpuITo-
rpagiyHOr0 KOJyBaHHS, SIKI BUKOHYIOTH IpsiME 1 0OepHeHe
niepeTBOpeHHs iHpopMarlii.
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BucnoBku. B mporeci mpoBemeHHs IOCIIIKEHb OyI0
OTPUMAaHO MO>XIMBICTH OJHOYACHOI MOOYAOBH Tap omepa-
1ii, SIKi 320€3MeuyoTh MpsiMe 1 00epHEeHe KpUITorpadiuHo-
ro neperBopeHHs iHpopmani. Takum 4rHOM, Oyna oTpuma-
Ha MOJKIIMBICTh OJJHOYACHOI reHepauii Mojeneil mpsaMux i
00epHEHNX JBOXPO3PSIIHUX JIBOXOIEPAHIHHX OIeparii
CCK Ha OCHOBI MepeTBOpeHHSs APYToro OomnepaHaa Ajs M-
BUIIEHH! CTIMKOCTI 1 HQ/IIHHOCT] TOTOKOBOTO MH(pPYBaHHSI.
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Generation of models of direct and inverse two-bit two-operand operations of strict stable cryptographic coding

N. V. Lada, R. V. Breus, S. V. Lada

Abstract. The article shows and proves that the identical transformation of the second operand of cryptocurrency operations modifies the
direct operation and synthesizes the inverse operation to the modified one. Random selection of single-operand operations to convert the
second operand of a two-operand operation provides a random modification of crypto-conversion operations. Thus, it was possible to simul-
taneously generate models of direct and inverse two-bit two-operand operations of strict stable coding to increase the stability and reliability

of streaming encryption.

Keywords: computer cryptography, cryptographic coding; strict stable cryptographic coding; synthesis of operations; variability of

cryptoalgorithms.
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Abstract. The research focuses on the analysis of project team formation specifics in IT companies. It overviews main characteristics
of task management systems (TMS) and identifies the place of project team formation process during project planning. The article
addresses issues of creating project schedule taking into account project team members availability. It proposes an algorithm of mem-
bers selection, including adaptation to the problem of determining possible performers of tasks.
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Introduction. One of the main approaches in a modern en-
terprise is to improve development of production technol-
ogies and that may be achieved through digitalization of
various business processes [1]. Especially in IT field we
witness significant increase in the complexity of projects
and their coordination. Considering the internationaliza-
tion trend of project work in IT companies, managing the
effective process of remote employees is becoming in-
creasingly difficult. Thus, a need for management systems
that can improve the process of project planning and per-
formance becomes more significant. Such systems are im-
plemented in various project management systems and, in
particular, task management systems.

Along with the increasing of projects internationaliza-
tion, the complexity of the work of managers who need to
control large teams increases. Systems require a large num-
ber of tasks to be performed. Determining the team mem-
bers is a complex task, which defines the effectiveness of a
project. That is why stuff selection becomes an important
process in project planning that requires automation to in-
crease work effectiveness.

The purpose of the work is to analyze the process of
forming a project team in task management systems to de-
termine the mathematical formulation of the problem and
the algorithm for its solution, which will provide a basis for
developing a software component to automate the process
of selecting employees to work on the project.

A brief overview of publications on the topic. Project
management can be defined as the usage of knowledge,
skills, and tools to work on a project in order to achieve the
project requirements [2].

A project management system is a software that has the
ability to help strategize, organize, and manage resource
streams and develop resource approximations. Depending
on the complexity of the software, resource breakdown
structures, resource availability, resource rates and various
resource calendars can be defined to assist in optimizing
resource utilization. [3]. At the same time, it is possible to
distinguish some project management systems, that are pri-
marily related to the concept of the task in the project. A
task is an element that displays information about a prob-
lem that needs to be solved over a period of time. The task
can be described by priority, status, due time, task owner,
assignee [4].

For effective task management, it is common to use
task management systems, that are usually an integral part
of project management systems. The goal of such systems
is to increase the efficiency of creating and monitoring the
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process of performing tasks and to control work on every-
thing necessary for project success. Given the fact that
quite often the workers responsible for different parts of the
project are far away from each other, such systems are a
necessity of modern management, in particular in the field
of information technology. An example of this is a situation
where a business analyst has the necessary information on
issues in the subject area, without which the task becomes
impossible to be done. In this case, the task management
system is an effective tool to obtain all the answers needed
by the worker.

At the same time, human resource allocation plays a
critical role in delivering software projects since people are
directly involved in all software development activities.
Therefore, forming an appropriate project team is an essen-
tial activity for the project implementation that remains
challenging for most of the IT-companies [5]. Studies have
presented relevant attributes to form a software develop-
ment team, from which the most common are technical
abilities, availability, project importance, individual cost,
productivity, behavior, and personality [6]. The amount of
attributes makes the process of team formation hard and
time-consuming for managers, which requires new ap-
proaches. Automation of this process can help not only
solve the discussed problems but also reduce the amount of
subjectivity. Thus, it is important to give the mathematical
description of the problem of team formation to identify
ways of its further automation in task management sys-
tems.

Materials and methods. A large and very important
place in the process of working on the project is the transi-
tion from the global goal of the project to the selected ele-
mentary tasks. This process determines how well the work
on the project will be planned and, as a consequence, the
result of this work. If the elementary tasks are well identi-
fied, the project management process is improved. In this
case, it is easier to distinguish a clear organization of re-
sponsibility for one or another part of the work.

The result of such a decomposition process can be de-
scribed and formalized by a work breakdown structure
(WBS). It is a set of work elements or components, hierar-
chically organized, which together describe a project and
which must be performed by a team to achieve the goal of
the whole project, as well as to implement the delivery of
these elements to the customer [2, 7]. Components can be
organized at some levels, they are usually depicted in the
form of a graph of the hierarchy. They must be independent
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to be able to work on them in parallel and to appoint a re-
sponsible person who will perform a certain amount of
work with clearly defined criteria. This allows to qualita-
tively plan, track progress in working on a particular ele-
ment, assess its complexity, determine the time and mate-
rial costs required for it. As a result, the whole project man-
agement process becomes more flexible and controlled [7].

The WBS approach is very useful in the context of im-
plementing the transition from a comprehensive document
with a full set of requirements to individual elements of
work, which can be detailed into elementary sets of tasks
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to be performed in a single time period by a competent per-
son. Such small tasks will be the basis for further entries in
the task management system.

After the WBS was created, a schedule was assigned to
all tasks, then the entire set of tasks is defined. When each
task in this set has been described, all tasks can be system-
atized and presented in the form of a comparative table,
which contains all the necessary information to solve the
problem, namely to form a team of developers to imple-
ment the project. Information about the executors of the
tasks is not provided, because it is created to identify them.

Table 1 An example of a comparative table of tasks to problem formulation

ID Complexity | Date of start | Deadline Specialty | Level Skills

P-1 | 10h 20.07.2020 21.07.2020 | Developer | Junior Java SE, Spring

P-2 | 10h 20.07.2020 21.07.2020 | BA Middle Domain

P-3 | 12h 21.07.2020 22.07.2020 | Developer | Junior Java SE

P-4 10h 21.07.2020 22.07.2020 | QA Junior Selenium, Manual

P-5 | 8h 22.07.2020 22.07.2020 | Developer | Junior Java SE, Spring

P-6 | 14h 23.07.2020 24.07.2020 | QA Middle Selenium, Auto-testing

Once the project schedule has been determined, it is nec-
essary to solve the problem of implementing a set of tasks
for which their place in the schedule has already been de-
termined. In this case, the schedule can be determined
without specifying additional conditions for available re-
sources. The next task is to select the team that will work
on the project. Even if the available resources are not suf-
ficient to meet the needs of the project, it is important to
allocate the available resources to identify team members
for as many tasks as possible. Therefore, the statement of
the problem, which was adapted for the task of finding the
maximum number of workers to perform the tasks, can be
described as follows:

—set of tasks N = {L,...n} is given;

— set of employees K = {],k} is given;

—atany given time (for example, on working days) there
is an available number Q, of k worker's resource units (for
example, in working hours);

—the values p, >0 that describe the required duration
of thetask i (i=1...n) are given;

— during the implementation the amount of g, <Q, re-
source units of k (g, =p,) worker is needed, if this
worker was identified as the executor of this task i (
@, (1) =1) (the worker after the completion of the task is
completely free to perform other tasks);

—the values z;, are determined, that define whether the
worker k has the necessary skills to perform the taski ;
z,. =1 if the sets of skills, specialties and level required to
perform the task are subsets of the worker’s k skills, spe-
cialties and level;

— the values ¢, (t) are given; ¢, (t)=1, if worker k
was identified as the executor of the task i, performed at a
time t, and ¢, (t) =0 in other case.

The goal is to maximize the L value (number of tasks
assigned to performers):

L= i¢ik(t) .
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This requires that several restrictions should be met,
namely:

1) the task must be provided with the necessary amount
of resources for its implementation: at any time
t[0,C,..) (C,.— the day of completion of the last task

of the project, the deadline of the project) restrictions must
be observed:

Zn‘,wik(t)'qi <Qy(1).

2) for each task, the worker must have all the necessary
skills to perform it, i.e. the relation of implication must be
fulfilled:

o) =1—>7, =1.

To determine the maximum number of workers for
tasks, we can propose the next criterion of the priority. The
most foreground task to select is the one with the least
number of workers able to perform this task (i.e., for which
all limitations given in the problem statement are fulfill).

For instance, the set of tasks N consists of two ele-
ments, and the set of workers K consists of three elements.
If the first task under these restrictions can be performed
by only one worker, and the other task can be performed
by all three workers, then the value L will be maximum if
we start with the first task for which there are the least num-
ber of capable workers L=2. However, the maximum
value is not guaranteed if the criterion mentioned above is
not met (if a person who can perform the first task is ap-
pointed to perform the second, after which it becomes pos-
sible to violate the restrictions for the first task, i.e. L=1

The idea of the algorithm for solving the problem of a
team formation is to appoint a person who can perform task
and at the same time, this person can solve the least number
of other project tasks for which no executors have yet been
identified.

Several auxiliary associative arrays are proposed for the
implementation of the algorithm. The first of them repre-
sents a set of tasks x. € X,i ={L,...n}, where for every x;

exist the set of appropriate workers. That is, those who

www.seanewdim.com



Science and Education a New Dimension. Natural and Technical Sciences, VII1(29), Issue: 238, 2020 Sept.

have time to complete the task x; and who can perform this
task on the basis of available skills, specialization and
level. The second array represents the set
y; €Y, j={L...K}, where the corresponding value for a
person y; is the set of tasks that can be performed by this
person. Also at the stage of determining the executor for
the task, an auxiliary associative array O can be used,
which contains o, € x;,i ={L,...n} the correspondence of
the worker and the set of tasks that this worker can perform,

taking into account the time required to complete the task
X .

®
\y

An algorithm is suggested to solve the problem of a pro-
ject team selection in the form of a diagram of activities
(Fig. 1).

Conclusions. The article outlines some specific issues
of software development projects in IT companies. It iden-
tifies how project management system and task manage-
ment systems may both benefits from process of successful
project implementation. Main approaches of project team
formation are analyzed, we presented the mathematical
model and algorithm how that issue may be solved is sug-
gested.

~
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Figure 1. Employee selection for the project team formation
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AHoTanisi. MeToo HaIoro JOCIiMKEHHs OyJI0 BCTAHOBUTH SKICHO-KUIBKICHI 3MiHH JIAHOK T'€MOMIKpPOLMPKYJISTOPHOTO pycia
011101 pe4OBHHH KIiHIIEBOTO MO3KY O1JIOTO Iypa 4epe3 4 THKHI BBEACHHS OIiOiNy, OCKUTBKH PO3BUTOK aHTiOMATIH € cepen
HaWYacTIMINX MPOSIBIB 3aCTOCYBaHHS HAPKOTHYHUX CEPEHHKIB. BISBICHO BTpATy YiTKOI MOCIIIOBHOCTI PO3TallyBaH- HS JIAHOK
reMOMIKPOIMPKYJIATOPHOTO PyCIla, Y4aCTKOBE PYHHYBaHHS KaliIIPHOTO KOMIOHEHTY, AMIATALIO Cy/JUH 3 SIBUI[A- MH HOBHOKPOB’ 5,
YTBOPCHHSI HABKOJIOCYTMHHUX MY(T 3a paxyHOK I1apaBa3ajbHOT0 HAOPSKY, IIOTOBICHHS CTIHKH apTepiol, popMyBaHHS

HPHUCTIHKOBHX TPOMOIB B IIPOCBITI MIKPOCYJHH.

Knrwuoegi cnosa: mosonucme mino, aneioapximexmouika, Han0yghin, excnepumenm.

Beryn. Omioiny cynpoBOKYIOT JIFOACTBO 0arato THCSYO-
JIiTh, aJie MpoOJeMa HAPKOMaHIl He CTae MEHII aKTyalbHOO
[1-5]. LIi peuoBHHM MIHPOKO 3aCTOCOBYHOTHCS 3 METOHO 3HE-
OOJICHHS y CY4YacHIfl MpaKTUYHIA MEAWIMHI, OCOOJMBO B
XIpypriyHUX Ta OHKOJIOTTYHMX KiiHiKaX [7, 8].

[TpobneMa po3BUTKY aHTIONATIH Ta HEHPOMATIi, K Hail-
YacTIMHMX 1 HallBaXKUMX TPOSIBIB 3aCTOCYBaHHS HAPKOTUYHUX
CEPEHNKIB, € AKTYaIBHOIO 1 Iy’Ke BaXIIMBOIO 5K JUISI MOp-
¢ororis, Tak i [T KINHIMCTIB. HasBHI BimoMocTi y (haxoBiit
JiTeparypi IOAO BIDIMBY OINOiNiB HA HEPBOBY CHCTEMY
HOCSITh XapaKTep OKPEMHX CIIOCTepeXeHb 1 BIATIOBIIHI y3a-
TaJIbHEHI BUCHOBKM HE 3aBXKIM BHSBIIOTBECS JJOCTATHBO
0OIPYHTOBAaHUMH.

[TincymMoByroYM BKa3aHe BHILE, MOXKHA 3pOOHUTH BHCHO-
BOK IPO HASIBHICTH 1110 HU3KHM HEBHPIIICHUX MMUTaHb 1010
npobJIeM CTPYKTYpHOI mepeOynoBH 0101 pe4OBUHH KiHIIe-
BOT'0 MO3KY NPH BXMBAaHHI HAPKOTUYHUX CEPEIHHKIB.

Merta. BcTaHOBUTH SIKICHO-KUIBKICHI 3MiHH JIAHOK I'€MO-
MIKPOIMPKYJATOPHOTO pyclia OLI0i PEeYOBHMHH KIHIIEBOTO
MO3Ky OLT0TO IITypa Yepe3 4 TIKHI BBEACHHS OOy .

Marepiaaun i merogu. JlocmimKeHHS BUKOHaHI Ha 24
CTaTEeBO3PUIMX OLTMX IIypax-caMIlix, BikoM 3,0-3,5 MicsmiB
i Macoro Tina 130-180 1. Ycix TBapHH yTpUMyBalli B yMOBaX
BiBapiro JIbBIBCHKOTO HAIlIOHAEHOTO MEINIHOTO YHIBEPCH-
tery imMeni [lanuna ["anuupKkoro, ekcriepuMeHTH MPOBE/EHI
Y BIAMOBIIHOCTI 3 MOJIOXKEHHSIM €BPONEHCHKOI KOHBEHIIT
LI0JI0 3aXUCTY XpeOETHUX TBApPHH, SIKMX BUKOPHCTOBYIOThH B
eKCIIepUMEHTAJIbHHX Ta IHIIMX HayKoBuX Husix (CtpacOypr,
1986), HupektuBu Pamu €ppormn 86/609/EEC (1986p.),
3akony Yxpainu Ne 3447 — IV «IIpo 3axuct TBapuH Bij
JKOPCTOKOTO TTOBOKEHHS», 3aTAJIbHIX CTHYHHX ITPUHIHIIB
eKCIIEpUMEHTIB Ha TBapUHAX, yXBaJleHUX [lepmmm HamioHa-
JIBHUM KOHrpecoM Ykpainu 3 6ioetuxu (2001p.). Beenenns
HaIO0y(]iHy NMPOBOAMIIN BHYTPIIIHEOM SI30BO 32 HACTYIHOIO
cxemoro: I Tmwxaenp — 8 mr/kr, 11 Tmwxnens — 15 mr/kr, 111
TxaeHb — 20 mr/kr, [V Twkaens — 25 mr/kr [6].

Jnst eKCHepUMEHTAIIBHOTO JIOCHIKEHHSI BUKOPHUCTaHO
HACTYIIHI METOJM: iH €KI[HHUM, TiCTOJOTIYHUH, €JEeKTPOH-
HO-MIKPOCKOITIYHHH, MOP(OMETPUYHHI Ta CTATUCTHIHHUI.

Pe3yabraTu nociinkeHHs Ta ix ooropopennsi. Yepes 4
TYDKHI BBEJICHHSI €KCIIEPIMEHTATIbHIM TBapHUHaM HasOy hiHy
y Ouiif pedoBHHI KIHIIEBOI'O MO3KY IIypa Ha iH €KOBaHUX Ta

MPOCBITJICHHX TpernapaTax BHABJIAIOTHCS SBHILA ICCTPYKTY-
pusatii anriorpadiunoro penbedy (pruc. 1).

Puc. 1. Jlectpykrypusauist aHriorpagiqHoro pensedy MO30JTHCTOrO
Tina OLTOro miypa 4epe3 YOTHPU TWIKHI BBEJCHHS HaOydiHy.
Mikpodororpadis. 30.: x 160

YiTKka MOCIIJIOBHICTh PO3TAllyBaHHS JIAHOK T'€MOMIKpO-
LUPKYJISATOpPHOTO pyciia BrpadeHa. CyIuHH IepeBayKHO
OpPIE€HTOBaHI B3JI0BXK OCi IMyYKiB HEPBOBHX BOJIOKOH. Busis-
JIHO 4YacTKOBE pYyHHYBaHHS KalIIPHOTO KOMIIOHEHTY
TeMOMIKPOIMPKYIIITOPHOTO pycia (puc. 2). BcraHoBieHO
JOCTOBIpHE 3MEHIICHHS MIUIPHOCTI MAKyBaHHSI OOMIHHHX
CYIMH K MO30JMCTOTO TiJIa, TaK 1 MPOMEHHCTOTO BIHIIS
KiHIIEBOTO MO3KY 110 65,20+1,02, Hopma — 78,00+2,12; 3poc-
TaHHs IIOKa3HWKAa TPO(IYHOT AKTHBHOCTI TKaHWHU JIO
(52,34+0,26) mrm, mHopma — 40,60+0,28, 3meHIIIeHHS TTUTO-
MOi TITOIIi TOBEPXHi MeTeNh KAIIIPHOI CITKH MIPOMEHHCTO-
ro BinIg 710 (0,042+0,001) Mmxm*/Mrm?, HOpMa — 0,046+0,001
mo3osmctoro Tina — 1o (0,052+0,001) Mxm?/MKM?, HOpMa —
0,062+0,002, muToMOrOo 00’€My IETENlb KAIUIAPHOI CITKH
nipomenucroro BiHipt — 10 (0,016+0,001) Mxm?*MKM?, HOpMa
- (0,019+0,001) MKM*MKM®, MO30JHCTOTO Tila —
(0,0174£0,001) mxm*mrM®, HOpMa -  (0,021£0,001)
MKM*/MKM®, ApTepioyii i BeHyJM po3mmpeHi. Bupasni sBu-
1112 BEHO3HOT0 3acToto. CepeHii JiaMeTp BeHyJ M 30UIbITy-
erbest 110 (30,12+0,04) mrm, HOpMa - (26,824+0,14) MKM.
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Puc. 2. 3pyiiHOBaHMI KaNIIPHAUI KOMIIOHEHT T€MOMIKPOIMPKYJIsi-
TOPHOTO PyCJIa MO3OJIMCTOTO Tijla GLIOro IIypa 3a yMOB YOTHPHUTH-
JKHEBOTO BBeNICHHs HANOyQiny. MikpodoTorpadis. 36.: x 160.

Ipu ricTonoriyHOMY JOCHTIPKSHHI POCBIT apTepion He-
PIBHOMIPHHIA, CIIOCTEPIracThesl ANIIATALS CyJUH 3 SIBULLIAMH
NOBHOKPOB’s (puc. 3). CTiHKHM apTepiosl TOMOT€HHO MOTOB-
IIeHI BHACHIAOK iXHBOTO IUIA3MAaTHIHOTO TIPOCSKAHHS

(puc. 4).

Puc. 3. HepiBHOMIpHHIA MPOCBIT 1 AUIATALlis apTEPIONH 3 SIBUIIAMHE
TOBHOKPOB’SI Ta O3HAKaMW TIPUCTIHKOBOI aire3il epUTPOLMTIB i
(hopMyBaHHAM E€pPUTPOLIUTAPHUX CIADKIB Ha MO3I0BKHBOMY 3pi3i
MO30JIUCTOTO Tijla O1IoT0 IIypa Yepe3 4 TIKHI BBEACHHS HAOY(i-
Hy. MikpodoTorpadis. 3abapBlIeHHS FeMAaTOKCHUIIIHOM Ta €03HHOM.
36.: x 200.

- » ¥ A

Puc. 4. IlotoBmena criHka apTepion Ha (DPOHTAITBHOMY 3pi3i
TIPOMEHFICTOTO BIHILI KIHIIEBOTO MO3Ky OLJI0r0 IIypa depe3 4 TIKHi

3 . »
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BBeneHHs1 HanOydiny. Mikpodororpadis. Immpernarmis cpibmom.
36.: x 400.

VYka3aHe BHUINE MiATBEPIKYETHCS HWMOBIPHUM 3pOCTaH-
HsM iHnekca BoreHBopra aptepios 0inoi pedyoBHHH KiHIle-
BOrO MO3Ky Oimoro mrypa g0 189,16+2,75, nHopma —
141,84+10,72 BOpoiOBX EKCIIEPUMEHTY.

Y mpocBiTi BeHyN BUSIBJICHO SIBUINA ceraparii KpoBi Ha
IUIa3My Ta KITHHHM KpoBi. Crioctepiraetbesi iHGIIBTparis
HelTpodinaMu cTiHOK apTepios i BeHydl. IlepuBackyssipHO
BUSIBIISIFOTBCA JIPiOHI niMormrapHi iHimbTpaTn. Xapakre-
pHOIO € TinepeMis kamimspis. [IpucyTHi sBuma mudy3HOro
3araJeHHs.

Ha miBToHKHNX 3pizax OiJI0i PeYOBHHH KIiHIIEBOTO MO3KY
BUSIBJICHO PO3BHUTOK MIKPOKICTO3HOI IHCTpodii HepBoBOi
TKaHHWHY, CIIOCTEpIra€ThCsl YTBOPSHHS HABKOJOCYIMHHHX
My(T 32 paXyHOK INapaBa3ajlbHOr0 HaOpsKY, MOTOBILECHHS
CTIHKM aptepios, (OpMyBaHHS HPHUCTIHKOBUX TPOMOIB B
MPOCBIiTi MikpocyauH (puc. 5).

£ ¥ K S 7 2 .

Puc. 5. TlapaBazanpHuii HaOpsIK Ha MIBTOHKOMY 3pi3i POMEHHCTO-
TO BIHII KiHIIEBOrO MO3Ky Oij0ro IIypa uepe3 4 TWKHi BBEICHHS
HanoOy¢iny. Mikpodotorpadis. 36.: x 1000.

Ha ynbTpacTpykTypHOMY piBHI 4Yepe3 4 THXKHI eKCIepu-
MEHTY B apTepioyiaXx BUSBICHO MOTOBIICHHS CTiHKH, MYKO-
inHe HaOyxaHHS B OOOJIOHKAX CTiHKH, MOBHOKDOB’s, CTa3
KPOBI, YTBOpEHHS TpoMOiB. EHIOTEMONUTH pO3TallIoBYIOTh-
Csl 4acTo KOJIOM, 30UIBIIYIOTECS, IUTOIIa3Ma 3 O3HAKaMH
HaOpsiky. Llurommasma TIJafKUX MIOIMTIB Mae CEpeIHIO
€JIEKTPOHHY ILIIIBHICTh, MiO(IAMEHTH YaCTKOBO JIECTPYK-
Typu30BaHi. AJBEHTHIIfHA O0OJIOHKA apTepion HaOpsKia,
TIOTOBIIIEHA, MDK ITydKaMH KOJIAT€HOBUX BOJIOKOH BH3HAda-
€TbCSl 3HAUHA KUIbKICTh aMOP(HOI peYOBHHH. Y Karispax
BUSIBJICHO HAOPSIK €HIOTEITIOIMTIB, YaCTKOBY JICCKBAMAIIIIO
SHJIOTEJII0, YHACIIIOK YOro IMOTOBINCHA 1 PO3BOJOKHEHA
OazasbHa MeMOpaHa B JCSIKHX MICISIX CTa€ OIrOJICHOO
(puc. 6). ITpocBiTn BeHys1 HaA0yBaIOTh HETIPABUIILHOI (hopMH,
BUSIBJICHO TIPUCTIHKOBI TPOMOH.
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BucHoBku: yepes 4 TKHI BBeJCHHS HaJIOy(iHy criocte-
| piraroTeCs ACCTPYKTHBHI 3MiHH yCIX JJAHOK TE€MOMIKpOITHP-

| OOMIHHHMX Cy[IMH, 3pOCTaHHAM ITOKA3HHKA TPO(DITHOI aKTHB-
HOCTI TKAaHWHH, 3MCHIICHHSIM MHMTOMOI IDIONI ITOBEpXHi
\ TeTeNb KaIUIAPHOI CITKU SK MPOMEHHCTOTO BIHIA Tak 1
. MO3OJIMCTOrO Tija.

Puc. 6. HOTOBmeHa, pO3BOJ'IOKHeHa, OroJicHa 6a33JIBHa MEM-
OpaHa TreMOKamiisipa MO30JMCTOro Tila OiIoro Imypa 3a yMOB
YOTHPUTHKHEBOTO BBeIeHHs HanOydiry. EnekrporHa MikpogoTto-
rpadist. 36.: x 4000.
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Qualitative-quantitative changes in the parts of hemomicrocirculatory bloodstream of white matter of the white rat’s telencephalon
as a result of exposure to nalbuphine during 4 weeks in the experiment.
L. R. Mateshuk-Vatseba, A. V. Zinko, I. V. Vilkhova, N. I. Hresko, A. M. Bekesevych
Abstract. The aim of our study was to establish qualitive-quantative changes in the parts of hemomicrocirculatory bloodstream of the white
matter of white rat’s telencephalon after 4 weeks of nalbuphine injections, because the development of angiopathies is among the most
common manifestations of drug use. There was found loss of a clear sequence of parts of hemomicrocirculatory bed, partial destruction of
the capillary component, dilation of vessels, formation of perivascular sockets due to paravasal edema, thickening of the wall of the arteri-
oles, formation of parietal thrombi in microvessels.

Keywords: corpus callosum, angioarchitecture, nalbuphine, experiment.
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AHoTauisA. Y cTaTTi pO3MJIHYTO IOCBiA BIaAM 1 CUCTEMH OXOPOHH 310poB’s Uepkacbkoi obmacti (Ykpaina) y 60poTs0i 3 maHmeMiero
COVID-19 cranom Ha mmmneHs 2020 poky, okazaHO 00’€KTHBHI # Cy0’€KTHBHI NPHYUHY TOMIPHOCTI TTOIIMPEHHST XBOPOOH i KOHTPOJIBO-
BAHOCTI €MiIeMIYHOI CUTYaIlii y I[boMy perioHi. 3po0iIeHo crpoly CIpOrHO3yBaTH PO3BUTOK cHUTyarii B Uepkacbkili o0iacTi y HacTymHI

MicsI.

Knrouoei cnosa: COVID-19, kopornasipycna xeopoba, Yepracvra obracms, cucmema oXopoHu 300p08 ‘si, IIKAPHI, MeCny8aHHs.

Beryn. Cnamax xopoHaBipycHOi xBopoOm (Coronavirus
Disease 2019, COVID-19) 6y1o Brieprie 3apeectpoBaro 31
rpyxaus 2019 poky B M. Yxaub (Kurait). Yike B mepii THXHI
emiieMii CTano 3pOo3yMiNo, MI0 HANMONIMPEHIIMM KITiHIY-
HHUM TIPOSIBOM HOBOT'O BapiaHTy KOPOHaBipyCHOI iH]eKIii €
neoGiuna mHeBMoHis [1]. TIpote, y GinblnocTi BHMAAKIB
3aXBOPIOBAHHSI IPOTiKa€e 6e3cHMITOMHO [2].

YHaCJIiIOK IIBUIKOTO MOMIUPEHHST XBOPOOH y OLIBIIOCTI
kpaiH cBity 11 Oepe3ns 2020 poxy BcecBiTHs opraHizamis
OXOPOHH 3[0pOB’S MIHIUIA BHCHOBKY, IO IOIIMPSHHS
COVID-19 moxHa oxapakTepu3yBaTH K HaHaeMito. JlocBia
Iramii, Icanii Ta qedkuX IHITUX KpalH IMoKazaB HeOe3meKy
KOPOHaBIpyCHOI IaHAeMil Ul CHCTEM OXOPOHH 3I0pOB’s
HaBiTh PO3BHHYTHX KpaiH, SKi HE CIPABILLIACS i3 BEJIHMKUM
HAIUTMBOM XBOPHX, 1 YaCTHHA MAalli€HTIB HE OTpUMalia HeoO-
XizHoi MeauuHoi moromord [3].

B Vkpaini neprmii Bunanok 3axsoproBants Ha COVID-
19 3adikcoBano 2 6epesnst 2020 poky B UepHiBelbKiit 00a-
cTi Ha 3axoai kpaiHu. 3 12 OepesHst ypsin 3ampoBajuB B
VkpaiHi KapaHTHH, SKU{ BiATOAI HEOTHOPA30BO MPOJIOBIKY-
Bay. [Ipy 1IbOMY YMOBH KapaHTHHY 3MIHIOBAIKCS: CIIOYAT-
Ky y OiK OUTBIINX OOMEXEHB, 3 TIOYATKy TpaBHA — y OIK
NOM’SIKILICHHSI, @ 3rO/IOM — MOCUJICHHS a00 MOM’SIKIICHHS B
OKpEeMHX perioHax YkpaiHu.

Hommpenns nangemii COVID-19 B Ykpaini BinOyBaeThb-
cs1 HepiBHOMIpHO. JIo umcnia yKpalHCBKUX PErioHiB, siKi J10-
CHUTh YCHIIIHO KOHTPOJIIOIOTH PO3MOBCIO/KEHHSI XBOPOOH,
HaJIeXUTh Yepkachka 00JacTsb.

[Mepumii Bunamok 3axBoproBanus Ha COVID-19 Ha Te-
putopii Uepkackkoi obmnacti 3adikcoBano 22 Gepesns 2020
POKy. 3aXBOPIB KHTEJb cena POIHUKIBKa YMaHCHKOTO paii-
OHy, SIKM{ TpAaIfOBaB CTIOAPIOM Ha KpPYI3HOMY JaiiHepi.
Henor3i 3axBopiiia Takox ioro npyxuHa. 29 6epesns 0yino
TMOBIIOMJICHO TIPO Ccriayiax XBopoou B M. Kam’siHKa, e minr-
Bepmkenuii giarao3 COVID-19 Oymo BusiBneHo ozpasy y 43
oci6. [lepuiM XBOpUM TYT CTaB BOJi MapIIPyTHOTO aBTO-
Oycy. Micto Oyno HeraiHO 3aKpHTO IS B'{31y Ta BHIi3Ay.
Hesabapom ¢ikcyBanmcs crianaxu xBopodu y Tpertiit Mich-
Ki#t JikapHi Yepkac, cepes MaJIOMHUKIB-XacHIiB B YMaHi, y
LIEHTPi CIIeIiali30BaHol MaliaTUBHOI JOTIOMOTH OOJIACHOTO
OHKOJIMICTIaHCEPY, y KUIBKOX COINiaJIbHUX YCTaHOBAaX y pi3-
HUX parioHax obmacri. IIpoTe, Bei mi criaymaxu BaJiocs: JOBO-
JIi MIBHAKO JIOKAJTi3yBaTH i HE JOIYCTHTH MacOBOTO ITOLIU-
PCHHSI XBOPOOH cepell HaceJIeHHs 001acTi.

3 oIy Ha BHIICHABENCHI (PaKTH, MOIIBHO JOCTIAATA
NIPUYMHY, 32 SIKHX Yy 00J1acTi 30epiraeTbcs BiHOCHA TIOMIp-
HICTh 1 KOHTPOJILOBAHICTH €MifeMii, TA BUBUUTU 3aXOJIH, SKi
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BXKHMBAJIICS TA BXUBAIOTHCS Jajli HA TEPHUTOPIl PerioHy Uit
60poTr6H i3 mangemiero COVID-19.

KopoTtkuii ornsix mydaikaniii 3a Temoro. Y 3B’s3Ky i3
HOBHU3HOK camoi podiemu nomupensss COVID-19 nocii-
JDKEHHSI, IPUCBsTYEHI OOpOTHOI 3 11i€l0 XBOPOOOIO Ha TepH-
Topii Yepkachkoi 00acTi, Hapasi BincyTHi. Pobuucs cripo-
Ou aHanizy npoOJieMu B myOJTiKaIlisiX HEHAyKOBOTO XapaKTe-
py [4].

MeTta. MeToro i€l CTaTTi € JOCHIIKEHHS MPUINH 30e-
pexeHHs KoHTposboBaHOCcTI mommpeHHs COVID-19 na
TepuTopii Yepkacbkoi 06acTi Ykpaiau.

Marepianu i meromu. [Ipeacrasiena myGumikamis € pet-
POCIIEKTHBHHM OTJISIOM, Y SIKOMY JIOCIIPKEHO 00 €KTHBHI i
CyO’€KTHBHI TIPHYMHH BiJHOCHO TIIOMIpHOTO TIOIIHPEHHS
COVID-19 y Yepkacbkiit 006nacTi, y3arajabHeHo Jii y boMy
HamnpsIMKy TPE/ICTABHUKIB BIIAJH, 3aKJIaJiB OXOPOHU 3]10-
POB’s, TPOMAJICEKOr0 CEKTOpY Ta Oi3Hecy. BukopuctoByBa-
BCsSI METOJI IHTEPB’10 3 KEPiBHUKaMH JIKYBaJIbHUX 3aKJIaJliB
Ta MiAPOO3/UIIB opraHiB Biaan Yepkacbkoi oOnacTi, a Ta-
KO CTaTUCTHYHHI METOJ — BU3HAYEHHS Koe(ilieHTy Kope-
nsmii paary CmipMeHa 3a JOTIOMOTOIO EJIEKTPOHHHX Tal-
Jnp MS Excel.

PesyabTatn i ix o6rosopenns. [Tommpenns COVID-19
Ma€e XBHJICTIOAIOHMI Tiepelir, 10 XapakTepHO Uit OyIb-
SIKOTO €TI1IEMIYHOTO TPOIIECy, OOYMOBICHOTO 010JIOTTIHUMH
kceHoOloTuKamu (OakTepissmu, Bipycamu). Peryssis ermize-
MIYHOTO MpOIiecy B I[bOMY pa3i BiIOYBAa€TbCs «3a PaxyHOK
JIMHAMIYHOT 3MIHU CHPUHAHSTIMBOCTI MOMYJISLIT JIFOIMHU 10
30yHUKA y OIK TO MiZABHUINCHHS, TO 3HIKCHHS — 3 OJHOTO
00Ky, a 3 Ipyroro — BHACIIIIOK CHHXPOHHHX KOJIUBaHb BIpY-
JIeHTHOCTI 30ymumka» [5, ¢. 102]. BiamoBimHo 10 Takux
KOJIMBaHb EIMiJIEMIOJNOTH 1 BJaja 3ampoBaKyIOTh KapaH-
THHHI OOMEXCHHS, MOCHIIOIOYN IX y TepioJl 3POCTaHHS
eMiIeMiYHOT XBIJII H TIOCTTA0FOrOUH Imij] yac 1i criajanHs. e
JIO3BOJISIE 30UTBITYBATH KOJEKTUBHUHN IMYHITET, TIPH IBOMY
30epiralouy IMOMIpHY HABaHTAXKEHICTh CHCTEMH OXOPOHHU
3JI0POB’SL.

Cranom Ha 21 cepmmst 2020 poky Ha Teputopii Yepkach-
Kol oO0yacTi crmocTtepirasocss IT'siTh TMOMITHHX CIUIECKIB
COVID-19: nanpukiHii Oepe3Hsi — Ha TOYaTKy KBITHS (Y
3B’S13Ky 31 crajaxoM 3axBoproBaHoCTi y Kam’sHii), Hampu-
KiHITl KBITHS, B CEpPEAVHI YepBHS, B CEpeAnHi JIUIHS i B Ce-
peauni cepnHs. Ilpore, Ha BeiX cTamisfix HBOro MpoLecy
UYepkacbka o0yacTh 30epirajia paHroBi Micusl B OCTaHHIH
JIeCATIl YKpalHCBKHX PETiOHIB 3a 3axBOproBaHicTio Ha 10
THC. 0ci0 HaceneHHs. 3a BciMa TphOMa MOKa3HUKaMH, BCTa-
HOBJICHUME MiHiCTepCTBOM OXOPOHH 370pOB’ st Ykpainu [6],
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Yepkacbka 00J1acTh 3apaxoBaHa JI0 PETIOHIB i3 HE3HAUHUM
nommpernsiM COVID-19 (3enena 30Ha).

Ha Hame nepexonanHsi, BiHocHe Ounaromoiyyust Yepka-
CBKOT 00JIACTI MIO/I0 MOIIMPEHHS KOPOHABIPYCHOI XBOPOOU
TIOB’s3aHE MepeyciM i3 ABOMa 00’ €KTUBHUMH YHHHUKAMH.

[epmmii — BiTHOCHA BigaieHiCTh 0ONIACTi Bif 3aXimTHUX
KopmoHiB Ykpainu. Came B 3axigHUX 00IacTsIX 30cepemKe-
HO 69% yKpaiHCBKHX TPyJOBHX MIIPAHTIB, Ki, BOYECBHUb, €
OITHAM i3 OCHOBHHIX JDKEpeJl 3aHeCCHHS B YKpaiHy KOpoHa-
Bipycy SARS-CoV-2. [lons TpyIOBHX MITpaHTIB i3 IeHTpa-
JIpHUX obmacted Ykpaiam — mame 9% [7]. SIk Hacminok, y
3aximHux obnactsax Ykpainu noumpenicte COVID-19 mak-
CHUMaJIbHa, W TO Mipi 30UTBIICHHS BiJCTaHI IO 3aXiTHUX
KODPJIOHIB (32 BUHATKOM 00JacTel, y sIKMX po3MillieHi MicTa-
MUIbHOHHHKH) 3MEHILYEThCSL.

Jpyruii YMHHUK — BiTHOCHO HHM3BKHMH BIJICOTOK 30Cepe-
JOKEHHST Ha TepHUTOpIi 00nacTi Mickkoro HaceneHHs. Koedi-
mieHT Koperwii panry CripMeHa, BiOIIOBIIHO IO TIpOBEIe-
HHUX HaMH OOYHCJIEHB, MDK ITOKa3HUKAMM KUIBKOCTI ITiATBE-
pmxennx BumnaznkiB iHikyBans COVID-19 mHa 10 THCSIY
0ci0 HaceneHHs 1 BIICOTKOM MiCBKOTO HaceJIeHHS JOPIBHIOE
-0,708 (p<0,01) (Puc.1).
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Puc.1. Kopersitist Mixk paHramu o0nacTeii 3a oOKa3HUKaMU: TiT-
Bep/DKeHNX BUMaKiB Ha 10 Trc. oci6 HaceneHHs (ock abciuc) i
BiJICOTKOM MiCBKOTO HaceNeHHs (0Ch Op/IHAT)

HasiBHicTbh IIMX 00’€KTHBHUX YMHHHUKIB CTBOPIOE CIIPHSIT-
JIMBY CHTYAIII0 YIS POBEICHHS B 00JIACTI MPOTHEITiIeMit-
HHX 3aXOMiB.

3okpeMa, Ha TepuTopii Yepkackkoi oONacTi JKapHAMH
TMIePIIO XBUIIi OyJI0 BU3HAYEHO JIMIIE 6 JTiKyBaTbHHUX 3aKJja-
niB: KHIT «Yepkacpka Michka iH(eKIiiHa mikapasy, KHIT
«YMaHCbKa Michbka JIKapHS YMAaHCBKOI MICBKOI paam,
KHII «3onoTonicbka HeHTpallbHa parioHHa Jikapas», KHIT
«Yepkacbka IIeHTpaJlbHa padoHHA JiKapHA YepkachKoi
paitonHoi paguw», KHII «IInonsHceka LieHTpanbHa palilOHHA
nikapas iMeni OpatiB M.C. 1 O.C.Konowmiituenkis [InomsH-
cpKoi parionsoi paxm», KHIT «Yepkacbka oOmacHa JiKapHs
Yepkacokoi obnacHoi paam» [8].

B inrepr’ro Ham mupexropka KHIT «Yepkaceka miceka
iHdexniitna sikapus» Ceimiana Bosrina BucnoBuna nepe-
KOHaHHS, 1[0 CKEPYBaHHS rOCHiTaizamil Ha HEBEJIMKY Killb-
KICTh 3aKJIafiB CIPOCTHIIO PO3B’SI3aHHS OpTraHi3alliiHuX
IIUTaHb 13 MiATOTOBKM Ta OpraHi3alii HafgaHHS JOHNOMOTH
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nauienram 3 COVID-19. Kpim Toro, 3HauHy IO3UTHUBHY
poJib BiIirpaB Takuii cy0’€KTHBHMH (akTop SK Hamaro-
JDKEeHHS1 e(DeKTUBHOI CITBIpalli MiXK KepIBHHUKAMH JIIKYBaJIb-
Hux 3aknafnie Ta KHIT «O0nacHuil ieHTp eKCTpeHOl Meany-
HOI ZIOTIOMOTH Ta MeIMIMHN KatacTpod Yepkacbkoi obiac-
HOI paxm». B ymoBax Opaky HOpMaTHBHHX JOKYMEHTIB Taka
CcriBOpans T03BOJSUIA 3aMpOBAIUTH €(PEKTHUBHUNA PO3MOILT
TIAMIEHTIB Ha HAsBHI Y JIKYBaJBHUX 3aKJafax OOJacTi Jik-
Ka.

[Ile ogHMM 3HaYHUM JOCSITHEHHSAM CTaJIO 3aMPOBAKEH-
HS mMpoKoro 3actocyBanHsa [IJIP-tectyBaHHS Ha TepuTopii
obnacri. [1JIP-tectyBanHs B Uepkacbkiii obmacti moyanu
pobutu Bxe 3 27 Oepe3ns. [luM MeToIoM 00CTEKYIOTh THX,
XTO 1pUOYB i3-3a KOPJIOHY, 0Ci0, SIKi MalOTh O3HAKH pecHipa-
TOPHMX 3aXBOPIOBAHb, & TAKOXK, Y MEXax eIiIeMiONIOrTYHOTO
po3ciiyBaHHs, — KOHTaKTHUX 0ci0. Takum umnoM Yepka-
CbKa 00J1aCTh BECh MEPIO Bifl MOYATKy 00CTEKEHb BXOINUTH
y HepIIy IT’SITIpKY YKPalHCHKHUX PETiOHIB 3a YUCIIOM TPOBE-
nenux IJIP-tectyBaHb.

V¥ nepion migrotoBku a0 npuxoxy COVID-19 na Tepu-
TOpiro o0macTi BIagoI0 00JIacTi OyJIO BKHUTO 3aXOIH IIONO
3a0e3nevYeHHs MeTMYHNX TPaIiBHAUKIB 3aco0aMy iHIBITya-
JIBHOTO 3aXUCTy. Tak, HUIMH TIOBHICTIO 3a0€3MICUCHO ME/HKIB
nikapens nepuroi xBwii # KHIT «O0nacHuit neHTp exkcrpe-
HOI MEINYHOI JOTIOMOTH Ta MEIUIIMHU KaTacTpody. Takoxk
BXKUBAIUCS 3aXOAW II0J0 3a0e3nedeHHs 3ac00aMy 1HIHBI-
JyaJIbHOTO 3aXWCTy MPAIiBHUKIB 1HIIMX MEIMYHHUX 3aKja-
JiB. Bemiky nomomory opraHam Biaad Ta yCTaHOBaM CHC-
TEMH OXOPOHHM 37I0POB’Sl HAJAJH MPEACTABHUKH I'POMAJICh-
KOTO CEKTOpY, KOTpi 3IMCHIOBAIM MOHITOPHUHT TOTPeO
3aKJIaJ[iB OXOPOHH 3/I0pPOB’S Ta MOHITOPHHT L[iH HA TOBAPU.
[pencraBHuky Oi3Hecy B ycix paifoHax oOmacTi 3xilicHIOBa-
7 OMarofiifHi MOCTaBKU B MICIEBI 3aKIagd OXOPOHH 3710-
poB’st. Jlis y3romkeHHs mOTped MEAWYHHUX YCTaHOB i Ona-
roiHKX MPOMNO3uIliii Oi3HeCy B 00JacTi OyIo 3ampoBajKe-
HO npoekT «CrinbHoais Yepkanmuu: 3n0matu COVID-19y,
B oOmacHOoMy 1ieHTpi — mpoekT «Yepkacu mporu COVID-
19».

VY mporiec nonepeKeHHs 3aXBOPIOBAHOCTI Ta JIiKYBaHHs
nauiedTiB Ha COVID-19 axkTUBHO BKIIIOYMIMCS BHUKJIAAayi
Ta cTygeHTH Yepkachkol MemuyHoi akanemil. Buctymu nHa
pamio Ta 1o TenebaueHHIO, BUITYCKH iH(QOPMAIIIHHIX POITH-
KiB — yci Il 3aX0AX PO3IIUPIOIOTH 3HAHHS HACENICHHS IIPO
iHdexkmiliHe 3axBoproBaHH. [IpeacTaBHUKY akageMii OepyTh
y4acTh y BOJIOHTEPCHKIA IisUTEHOCTI Cepell 0cid ITOXHIIOTO,
CTapeyoro BiKy Ta OJMHOKHX JFOJCH. A BHKIagadi Ta CTY-
JICHTH, SIKI TAKOX TPALIOIOTh y TPAKTUUHIN cdepi MeauIu-
HH, HAQJAIOTh JONOMOTY TaI[ieHTaM Ha JOrOCHITAILHOMY,
rOCHITAILHOMY Ta aMOYJIATOPHOMY €Tariax.

B ympaBninHi oxoponu 3mopoB’st Yepkackkoi 00J-
nepkaaminictpanii ta B JIY «Uepkacbkuii o0nacHuii J1abo-
patopHuii 1leHTp MiHiCTepcTBa OXOPOHH 370POB’sD» BIEB-
HEHi B TOTOBHOCTI CHCTEMH OXOPOHH 3JI0pOB’sl 00JacTi J10
MoximBux HoBux xBwib COVID-19, y tomy umcni i 1o
OCIHHIX CIUIECKIB, sIKi BHACIIZOK CE30HHOTO OCIa0JICHHS
3aXMCHHX CHJI OPTaHi3My MOXYTh OyTH OLIBII MOTY>KHUMH,
HDK HUHIIIHI. 3aBaHT)XEHICTh JIDKOK y 3aKia/lax OXOPOHH
3JI0POB’sI, BU3HAYCHUX IS TOCTIITANIi3a1lii TIAMIEHTIB i3 MiaT-
BepkenuM Bunagkom COVID-19, cranom Ha kinemnps 20
ceprst 2020 poky cranouts 20,4% [9].

BignosinHo o crioctepekeHb (axiBiiB ['oioBHOTO yII-
pasminas [epxnpoacnoxxuBcry 0u Ykpainn y Uepkacbkiit
obnacti, Hapa3i B perioHI MalOTh MicCle ABI MPOTHIICKHI
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TEH/ICHIli: BTOMa HACEJICHHS BiJi OOMEXYBaIbHMX KapaH-
TUHHUX 3aXO[(IB 1 3MIIJHCHHS UCIMIUTIHU Cy0 €KTIB IOCIIO-
JIAPIOBAHHs, SIKI B OCTaHHI TYDKHI OUIBII MOCIIIOBHO, HiX
IIe Ha MOYaTKy JITa, 3alpOBa/DKYIOTh y CBOIX Mara3uHax,
3aKJIaJiaXx rPOMaJIChKOrO XapuyBaHHS, HIINX 00’€kTax 00-
CIlyTOBYBAaHHS TPOMAJISTH HOCIHHS 3aXFCHHX MAacoOK i pyka-
BUYOK, TOTPHMAHHS COIIaIbHOI JWCTAHIIl Ta iHIN KapaH-
TUHHI 3aX0AW. 3pOCTa€ PO3yMIHHSA CYTHOCTI aIalTHBHOTO
KapaHTHHY Ta HOTo HEOOXimHOCTI. Y 3B’3Ky i3 1M MO)KHA
OYIKyBaTH BIJHOCHO CIIOKiWHY (B TOPIBHSHHI 3 IHIINMH
perioHamm) cuTyario Ha TepuTopii Yepkacbkoi o0macTi B
NO/IAJIbLII MICSIIi, Y TOMY YHCII 1 B OCIHHBO-3UMOBHH Hepi-
o/

Bucnoskn. Konrponsoanicts nommpenass COVID-19
Ha TepuTopii Uepkacbkoi 00acTi YKpaiHU CTaHOM Ha cepe-
quHy cepnast 2020 poky 1OB’s3aHa 13 HU3KOI 00’€KTHBHHX
Ta cy0’eKTHUBHHX NMpU4HH. [0 00’ €KTUBHUX NPUYNH MOXKHA
3apaxyBaTd BiTHOCHO HEBEIIMKE YHICIIO TPYJOBHX MITPAHTIB,

SIKI BUDKIDKAIOTh Ha 3apOOITKM 13 LEHTpaIbHOI YKpaiHH B
kpainm €C, Ta BITHOCHO HEBEJMKHI BiJICOTOK MiCHKOTO
HaceseHHs1 oOnacti. Cepen cy0’€KTMBHMX NPHYMH MOXKHA
Ha3BaTH: 30CepePKeHHs JiKyBaHHA naunieHTiB i3 COVID-19
JIMIIE B JAEKUIBKOX JIKYBaJbHHUX 3aKiIajiaX, 3alpoBaDKCHHS
B 00JIaCTi TECTyBaHHS JOCHTH IIMPOKHX TPYI HACEJICHHS,
eMiIEMIONIOTIYHIX PO3CIIiTyBaHb, OPTaHi3alilo CITIBIIparli
MDK JTKyBaIPHUMH 3aKIaJaMH, MK CHCTEMOIO OXOpOHH
3[I0pOB’sI, BIIAJ0I0, TPOMAJICBKHM CEKTOpPOM 1 Oi3HecoMm. Y
HACTYIHI MICSIIli, B TOMY 9HCIi ¥ B OCIHHBO-3MMOBHI1 TIepi-
0], OUiKyeThCs 30epeKeHH Ha TEPUTOPii 00IacTi BiTHOCHO
CTIOKIITHOT cHTyallii npyu 0OMeKEeHOMY 3aBaHTa)KEHHI CIIELli-
QJTI30BaHUX JIiKapeHb 1 30epekeHHI aIanTHBHOTO KapaHTH-
Hy' . o
JocnijpkeHHs CTaHy TOLIMPEHHs HA TepuTopii Yepkach-
koi obmacti COVID-19 Ta 3anpoBapKeHHs! POTHETTiIeMIY-
HUX 3aXOJIiB Y HACTYIHHIA TIEPioJ] MaHIeMIl CIIiJ] IPOIOBKH-
TH Ta PO3IIMPHUTH 32 PAXYHOK HOBHX JAHUX.
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Experience in combating the COVID-19 pandemic in Cherkasy region (Ukraine)
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Abstract. The article examines the experience of the authorities and the health care system of Cherkasy region (Ukraine) in combating the

COVID-19 pandemic as of July 2020, shows the objective and subjective reasons for the moderation of the disease and the control of the

epidemic situation in the region. An attempt was made to predict the development of the situation in Cherkasy region in the coming months.
Keywords: COVID-19, coronavirus disease, Cherkasy region, health care system, hospitals.
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AHoTanisi. JIocnikeHO BIUIMB YaCTKOBOT HEOAHOPIJHOCTI Y BUCOKO3AJIOMITIOIOYOMY IIapi HA OCHOBHI XapaKTEPUCTHKU IITHPOKOC-
MYTOBOTO (iIBTpY HPH Pi3HUX POOOUHX JOBXKHMHAX XBWIb. TaK0X MOCTIIKEHO CTIMKICT CIIEKTPaAbHUX XapaKTEPHCTHK IIHPOKOC-
MmyroBoro ¢ineTpy Ty S-2BH2B...2BH2B BigHOCHO HEBEIMKUX 3MiH MapaMeTpiB mrapis metogoM Monrte-Kapio.

Kimrouosi cioBa:

Kniouosi cnosa: uacmkoea neoonopionicme niieok, koegiyicum nponyckanns, 6azamowaposi inmepghepenyiini nokpummsi,

wupo-kocmyeogi @inempu, memoo Monme-Kapa.

[pu BU3HAYECHHI CIEKTPAIBHUX XaPAKTEPUCTHK iHTEpde-
PEHIOIHHUX (QiTBTPiB HEOOXITHO BPaxOBYBAaTH BIACTHBOC-
Ti MaTepialiB i3 AKUX BOHH BHTOTOBIAIOTHCA [1-3]. IlIm-
POKO BHKOPHCTOBYETHCS y IIMPOKOCMYTOBUX (iIbTpax
Matepian — qucynbdin repmanito (GeS2). Busnayeno [1-
2], mo mexi GeS; € HeogHopiaHUMHU. TOMY METOIO JaHOT
poboTH OyJI0 BU3HAYMTH BIUIMB JaHOI YaCTKOBOT HEOIHO-
PIZHOCTI Ha OCHOBHI XapaKTEPUCTHKU LIMPOKOCMYTOBUX

¢bibTpiB.
[NoOynyemo MaTeMaTH4Hy MOJIEJb JJIS 4aCTKOBO He-
OIHOPIAHOTO  IIMPOKOCMYTOBOTO  iHTepdepeHIitHOTO

¢inpTpy. BubepemMo BHCOKO3aIOMITIOIOYNM IAPOM B Ja-
HOoMy ¢inbTpi GeS,. Bynemo BBaxkatw, o JaHWH Matepi-
aJl CKIAJa€ThCA i3 TPHOX OONACTEH: NPHIOBEPXHEBOI,
LEeHTpaNbHOI Ta nepexinHoi. LleHTpansHa yacTuHa € ox-
HOPIJTHOIO, TIPUIIOBEPXHEBa Ta MepexijHa obyiacTi Mo-
KyTb OyTH HEOJHOpIAHUMHU. Bynemo posrisjaTd BHNa-
JIOK, KOJI HaIpsM TOIIUPEHHs] BUIIPOMIHIOBaHHSI CIIiBIIa-
JTa€ 3 HOPMAJUTIO JI0 TIOBEPXHI PO3ALTY.

Bubuparoun 3a mapaMeTpu NMOKa3HUK 3aJIOMJICHHS N,
TeOMETPUYHY TOBHIKHY miapy d i MOBKHHY XBHII A, MOX-
Ha 3alucaTd XapaKTePUCTHYHY MATPUI0 OJHOTO ILIapy
TakuM YuHOM [4-5]:

M. (n.d. 1) = cosé(n,d, )  —isins(n,d,2) O
ST insins(n,d, 4)  coss(n,d,A) |
2znd

5(n,d, 1) =""—.
ne o( ) )

3amaHHs HEOMHOPIAHOCTI IMOKA3HMKA 3AJIOMJICHHS 3
posmnoisioM N(Z) Mo TOBIIMHI B IEPEXiHOMY IIapi 3iiic-
HIOETBCSI HACTYIIHUM 4YMHOM. [lepexinnuii map po30uBa-
€TbCS Ha Mp PIBHMX 3a TOBIIWHOIO 30H-TIANIApiB, 1 3Ha-
YEeHHsI TIOKa3HUKA 3aJIOMJICHHSI B HUX 3MIHIOETHCS 32 BKa-
3aHUM 3aKOHOM. AHAJOTIYHO 3aJa€ThCS HEOIHOPITHICTH
y npunoBepxHeBoMy mapi. Tomy, BpaxoBytoun (1), xapa-
KTEpUCTUYHI MaTpHI HEepexifHoi 1 MPHUIIOBEPXHEBOI 00-
nacteil OyneMo 3a7aBaT BiAIOBIIHO:

mp-1 dp
Mp(l): HMS(npjlill)’
j=0 mp

@

M, (2) = TIM, @y, 2, 2) ®
j=0 m,

ne dp, dy — reoMeTpUYHI TOBIMHH, Npj, Nyj — TOKA3HUKH
3aJIOMJICHHSI J-01 30HH-TIAIIapy TEePeXiaHol i IPHIOBEpX-
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HEBOI o01acTell BiIIMOBIIHO.

Tak K BHCOKO3aJIOMIIIOIOUHMIA [Iap MiCTUTB MEPEXiTHy
i IpUMOBEpXHEBY 005acTh, TO BpaxoBytouu (2-3) iioro
XapaKTEePUCTUYHY MAaTPUIF0O MOXKHA 3aIUCaTH

1(4
MB(E): Mv(l)' Ms nB'nB[ZO_dp 'nsp _dv 'nsvj’/qL ‘M p(j')’
ne Np — MOKa3sHUK 3aJIOMJIEHHS! IICHTPAIbHOT YaCTHHH

BHCOKO3aJIOMJTIOIOUOTO IIapy.
HuspkozanomMimrorounii map Oyae MaTé XapaKTEpPHUCTH-
YHY MaTPHILIO PiBHOIO:

1 (4
MH(ﬂ“)z Mgl Ny, — 7_dp Ny _dv Ny A
ng\ 4
e nH — INOKAa3HUK 3aJIOMJICHHS HU3bKO3aJIOMJIKOKY0-

To mapy.
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0.3

500 600 700 200

X, HEM

Puc. 1. CriekTpasbHi XapakTepuCTHKH 1 7-11apoBoi CTPYKTYpH S-
2BH2B..2BH2B (40=630 M) B ineanbHOMY BUMAIKY Ta IPH Hasl-
BHOCTI MPUIIOBEPXHEBOI Ta IepexifHo1 o0nacTeil 3 pisHUMH PO3-
THO/IiTaMH TTOKa3HUKA 3aJIOMJICHHSI:
1 — imeanpHuUil BUNIAOK;
2 — 31 CTYHIHYaCTUM PO3IMO/IIIOM MOKa3HHUKA 3aTOMJICHHS;
3 — 3 MHIHHAM PO3MOAITIOM MTOKa3HHUKA 3JIOMJICHHS;
4 — 3 KBaJJpaTHYHUM PO3IIO/IJIOM TOKA3HUKA 3aJIOMIICHHS;
5 — 3 norapu(MiTHIM PO3MOIIIOM ITOKa3HUKA 3JTOMIICHHS;
6 — 3 eKCIOHEHIIaIbHUM PO3IIO/IIIOM TIOKa3HHUKA 3aJIOMJICHHS.
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XapakTepuCTHYHY MATPHIIO JUI LIMPOKOCMYTI'OBOTO
¢ueTpy THmy S-2BH2B..2BH2B, MoxHa 3amucatH y
BUTJIAIL

M(2)=TT(Ma(2)- My (2) M (2):

i=1
3HAIOUM XapaKTEPUCTUYHY MATPUIIO BCI€i CTPYKTypH
MOYKHa 3HAWTH KOE(IUIEHT MPOIMYCKaHHS 3aleXHUH BiJ
OBXKUHHU XBWI A:

T(2) = 4

[2+:0M121(1)+:SM 2(2)+ oM (2)+
0

S

1 2
o)
zie No, Ns — TIOKa3HUKHU 3aJIOMJICHHS 30BHIIIHBOTO CEpPeJio-
BUIIA 1 MIKIAAHHKA BiAIOBIIHO.

IIpu MonemoBaHHI OymeMo BHOMpATH MOKAa3HHUKH 3a-
momiernHs No=1.0, ns=1.51, ny=1.35, reomerpudHi TOB-
mman p=30 uM Ta dv=5 HM, KiJbKiCTE PO3OGUTTIB TEpe-
XimHOi 1 TPWUIOBEpPXHEBOi OONacTe Ha 30HU-IIIIMIAPH
piBHa 30, poboui mosxuau xBUIE A0=480, 630, 750, 1000
ta 3000 aM. /11 poOouoi moBxuHU XBHii piBHIA 480 HM
MOKa3HUK 3JIOMJICHHS IIEHTPaJIbHOT YaCTHHH ILUTIBKH CTa-
HOBHUTH 2.1, mepeximHoi Ta NPUIOBEPXHEBOi oOiacTei
MOJKe Jocsarati 2.6; 1t podouoi ToBKUHHU XBUIl 630 HM
—2.05 1 2.5 BignoBigHO; U1 poOOUOi AOBXKUHM XBUi 750
HM — 2.05 1 2.45 BiAnoBigHO; U1t pOOOYMX JOBKUH XBHIIb
1000 Ta 3000 M — 2.0 Ta 2.4 BignOBiAHO.

Sk Gaunmo 3 pucyHky 1, mis 17-mapoBoro mmpoxoc-
MyroBoro (inbTpy npu podouil noBxuHI XBuii 630 HM
JIiBI TpaHULi Jiarna3oHiB NPOMYyCKaHHS JUIs PI3HUX PO3IIO-
JIUTIB TTOKa3HUKA 3aJIOMJICHHSI HE BIIOPSAKOBAHI Yy IOPSI-
Ky BEJIMYUHU iX CEpeJHbOro 3HaYEeHHs MOKa3HHUKa 3aJI0M-
JICHHA TIEPEXiTHOI Ta MPHUITOBEPXHEBOI 00IacTeil.
OCHOBHIMH XapaKTEPUCTHKAMH IMTHPOKOCMYTOBHX (ilTh-
TpiB € mupuHa cMyTu Ados, MHpHHA cMYTH Adg1 Ta ce-
penvHa Hmiama3oHy HPOIyCKaHHA Aep. CepenmHa miamaso-
Hy TIPOIYCKaHHS Acp BU3HAYAETHCS 32 (OPMYIIOIO:

L R
_ Ags +4gs

cp 2

e 155 , ,155 — JIiBa TIpaBa TPaHMUII Jiala30Hy HPOITyC-

A

KaHHS BIATIOBITHO, 3HAUCHHS Koe(illieHTa IPOITyCKaHHS B
sxux piBae 0.5.

PosrisiHeMO K Ha HUX BIUIMHE YacTKOBAa HEOJHOPIZ-
HICTh BHCOKO3aJIOMJTFOIOUOTO MIapy (Tadi.1).

Sk 6aurmo i3 Tabmumi 1, cepennHa miana3oHy MPOITyC-
KaHHS Acp 3MIIIY€EThCSA B IOBIOXBHIIBOBY 00JIaCTh BiJHOC-
HO i/leallbHOTO BHIIAJKy Ha BEJIMYMHY, SIKA IPSMO 3aje-
XKHTh BiJl CEPEIHHOTO 3HAUCHHS NOKA3HMKA 3aJOMIICHHS
nepexifiHoi Ta MPUIIOBEpXHEBOi oOnacTedl. BunsaTKOM €
JIHIKHUKA PO3MOALT NpH pobouill moBkuHI XBHIl A;=480
HM.

Ta6auus 1. BB Ha 0OCHOBHI XapaKTEPUCTUKH 17-mapoBoro mmpokocMyroBoro ¢Ginstpy tumy S-2BH2B...2BH2B nepexinnoi i

MIPUIIOBEPXHEBOI 00IacTel

Posnoninm | CepenuHa Jiana3oHy npomyckass Aep | Hlupuna cmyru Ados | Tupuna cmyru Adoa
Po6ouya nosxxuna xsuiti A0=480 HM
I neansumii 509.670 245.940 262.808
CryniHgactuii 519.933 233.955 248.426
Jlinifamit 517.915 243.348 259.813
Ksanparnunuit 517.246 245.758 262.739
Jlorapudmiunuii 517.764 238.709 254.141
ExcrnioneHmiansLHui 513.884 246.983 264.075
Po6oua nosxuHa xBwi A0=630 HM
I neansumii 670.242 328.464 352.469
Cryningacruit 683.985 320.948 343.475
Jlinifiaunit 678.777 327.585 351.555
KBagpatuanuii 677.441 329.170 353.490
Jlorapudmivnuii 680.109 324.304 347.499
ExcrnioHeHmiansLHuii 673.977 329.621 353.912
Po6oua nosxuna xsuiti Ao=750 Hm
IneanpHMit 797.906 391.028 419.606
Cryningacruit 811.911 386.490 414,298
Jliniinuii 805.843 390.975 419.684
KBanpaTnunmii 804.380 392.036 420.970
Jlorapudmiunumii 807.635 388.700 416.892
ExcrioHeHIiaJIbHAN 801.167 392.137 420.987
Po6oua nosxxuna xsuim Ao=1000 am
IneanpHmit 1066.070 530.793 572.425
Cryninyactuii 1082.201 529.196 570.823
Jlinifani 1074.482 531.801 573.883
Kagparnuauit 1072.725 532.412 574.621
Jlorapudmivanit 1076.914 530.298 572.018
ExcnioHeHiaIbHAN 1069.330 532.044 574.033
Po6oua nosxuna xsuii A0=3000 M
IneanpHui 3198.210 1592.378 1717.275
CryniHyacTuii 3217.057 1597.761 1724.504
Jliniiamit 3207.159 1595.612 1721.573
Kagparnuauit 3205.061 1595.166 1720.958
Jlorapudmivnuii 3210.398 1596.079 1722.226
ExcrioneHiaibHuii 3201.482 1593.881 1719.208
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Hlupunn cmyru Ado1 Ta Adgs IpH poOOUNX TOBXHUHAX
xBum Ag=480, 630, 750 ta 1000 HM i3 301IbIIECHHAM Ce-
pPEIHBOTO 3HAUYCHHS MOKAa3HHWKA 3aJIOMJICHHS JIOCIIJDKY-
BaHUX O0JACTEil 3MEHIIYIOThCS, 38 BUHATKOM EKCIIOHCH-
HiaJbHOTO po3mofiny. s HbOTO 3HAYEHHS WX OCHOB-
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HUX XapaKTEePUCTUK € OUTbIUM, HiK TPH iIeaTbHOMY
pumagky. [Ipu poOouiii moBxkuHi xBUiIi Ao=3000 HM i3
30UTBIICHHSAM CEpPEIHBOTO 3HAYCHHS ITOKA3HMKA 3aJI0M-
JICHHA JTOCIIKYBaHUX 00JIaCTel 3pOCTa€ BIAXUICHHS Bif
i7IeaTbHOTO BHUITAAKY.

Ta6anus 2. BrumB Ha 0CHOBHI XapaKTepHCTHKHU IIHPOKocMyroBoro ¢ineTpy Tty S-2BH2B...2BH2B nepexinHoi i npunoBepxHe-

BOI oOyacreit

Posmoginu Cepenuna nianasony Iupura cmyru Ados Ilupuna cmyru Ado1
nponycKans A
9-1rapoBa CTpyKTypa
IneasbHUiA 667.766 317.610 434.999
Cryningactuii 685.377 312.267 416.064
JliHilHuMi 679.121 318.299 438.102
Ksanparnanaunit 677.276 319.512 443.781
Jlorapudmiunuii 680.869 315.245 425.619
ExcnionenmiansHuii 672.370 318.960 440.893
25-mmapoBa cTpyKTypa
IneasibHUM 672.190 336.808 346.944
CrymiHyacTuii 685.323 328.481 338.055
JliHilHuKi 682.623 330.842 345.667
KBagparnunnit 679.038 337.245 347.536
Jlorapudmivnmii 683.539 328.071 341.898
EXcCIOHEeHI abHAN 675.810 337.952 348.210

o
Q
(4]

o
b4

|Fx)-Fx=)/Fx*)|, %o

Homepn 1wapie

O lNeomeTpyHa TOBLLMHA

Moka3HuK 3aNOMNeHHA

Puc. 2. [liarpama po3citoBaHHS HTbOBOT (DYHKIIT AJISI ITUPOKO-
cmyroBoro ¢imeTpy THmy 2BH2B..2BH2B 3 excrnoneHmiamb-
HHM PO3MOAITIOM ITOKAa3HWKA 3aJOMJICHHS IPHIIOBEPXHEBOI Ta
nepexiaHoi obnacteit mpu pobodiit goBkuHI XBUI Ao=630 HM,
no0Oy10BaHa 3a pe3yJbTaTaMu aHajli3y MetonoM Monre-Kapio:
a) 9-1mapoBa CTpyKTypa;

6) 17-mapoBa cTpyKTypa.

I3 30inbplIeHHSM KUIBKOCTI HIapiB 3pOCTAIOTh 3HAYCHHS
OCHOBHHX XapaKTEPHCTHK — CEpPEeIMHH Jiala3oHy MpoIry-
CKaHHA A¢p Ta mmpuHU cMyru Adgs (Tadm. 2). llupuna
cmyru Adga nipu 17-TH miapax € OUIbIIOI0, HIX NpH 25-TH
mapax. Lle MmosiCHIOEThCS CTPIMKIIIKMM clialaHHsIM Koedi-

Li€EHTa MPOINYCKAaHHS Ha TPAaHHULAX [iana3oHy IMpOIyc-
KaHHS.

JlocmiauMo CTIHKICTh CIEKTPAIBHUX XapaKTEePUCTUK
mmpokocMyroBoro  ¢ineTpy THIY S-2BH2B...2BH2B
BiTHOCHO HEBEJHMKHUX 3MiH MapaMeTpiB mapiB JJIs Pi3HUX
THIIB PO3MOALTY ITOKa3HUKA 3aJOMJICHHS METoaoM MOH-
te-Kapio.

[Ipu BU3HAYCHHI CTIHKOCTI CHEKTPAIbHUX XapaKTepH-
CTUK iHTep(epeHUiiiHnX (QinbTpiB HEOOXiJHO 3HATH, IO
MoxuOKa BUMIPIOBAaHHs TOKa3HHKA 3aJIOMJICHHS OJIHOTO
mrapy He Ounbire £0.05, a reoOMeTpUYHOT TOBIIMHU — MO-
K€ CTaHOBUTH T2 HM. Byznemo 3actocoByBaTH piBHOMIp-
HHUH po3mojis it moxubok. Po3i0’eM0 Bech MOMKIMBHIA
niama3oH 3Ha4deHb mMoxuOok Ha 100 piBHUX YacTHH 1 3
KOKHOI i3 HHUX BHOEpPEMO OJHE 3HAYEHHS BUMAJIKOBHUM
qrHOM. OI[IHUTH CTIHKICTh CHIEKTPAJIbHUX XapaKTEPUCTUK
MOKHA 32 BEJIMYUHOIO J[1ara30Hy PO3CIFOBaHHS.

I3 prucyHKy 2 BUIIHO, 1110 JUIS OIMPOKOCMYTOBOTO (Bisb-
TPy YyTIMBICTb CHEKTPAJIbHUX XapaKTEPHCTHK IO MOXH-
00K IMOKa3HWKA 3aJIOMJICHHS MMApHUX [apiB Habararo Oi-
JIBIIIA, HDXK Yy TIMBICTH JI0 MIOXHOOK 1HIITNX MapaMeTpiB.

IToxnbka reoMeTpuYHOi TOBIIMHA HEMAPHUX MIApiB
BIUIMBAa€ Ha CTIHKICTh CHEKTPAILHUX XapaKTEPUCTHK
npuOIU3HO TaK, K 1 MOXMOKA MOKA3HHWKA 3aJIOMJICHHS,
ayie OuIblle, HIX MOXMOKa reOMEeTPUYHOI TOBIIMHHU Iap-
HUX IIapiB.

I[Tpu 30i7bLICHH] KIIBKOCTI APIB HE 3aBXKAN 301IbIIY-
€THCS Jialla30H PO3CIIOBaHHS, aje, B 1IJIOMY, 30epiracrb-
csl TeHIEHIis 10 30inbmenHs. Tak g 9-mapoBoi CTpyk-
TYpH MakCHMallbHE 3HA4YeHHsS Jliala3oHy pO3CIIOBaHHS
craHoButh 0.052, mns 17-mapoBoi — 0.054, nns 25-
mapoBoi — 0.053 ta s 33-maposoi — 0.089.
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Modeling of influence of inhomogeneities on spectral characteristics at creation of enlightening filters

O. Mitsa, N. Barkats, E. Zadorozhniy, R. Melnyk, M. Sychov

The influence of slightly inhomogeneous high refractive film’s index on basic characteristics of wide band interference filter at dif-
ferent wavelength was investigated. The stability of the spectral characteristics of a broadband filter of the S-2BH2B... 2BH2B type
with respect to insignificant changes in the parameters of the layers by the Monte Carlo method was also investigated.

Keywords: slightly inhomogeneous films, light transmission, multilayer interference coating, the wideband interference filters,
Monte Carlo method.
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Abstract. The article is devoted to the study of green environmental risk management in the projects of transport enterprises using foresight
methodology as an element of strategic management. The features of green risk management introduction in projects of transport enterprises
are considered. The necessity of risk management concepts in projects is determined (taking into account current trends in the greening of
economic activity of industrial enterprises). The implementation of proactive risk management as a green is proposed. It involves a forecast-
ing of their characteristics and a forming of a strategic program, which provides for the development of measures not only to protect the
environment from their impact, but also to prevent their occurrence. There are two main models in green business: incentive models and life
cycle models. Incentive models include functional systems for selling or servicing goods, and design, construction, finance, operation, etc.
Also incentive models may contain performance-based models that can have environmental effects, implemented as energy saving compa-
nies, water conservation companies, material saving companies and chemical management systems. Life cycle models include take-back
system, Green Supply Chain (GSC) and industrial symbiosis. A lot of business organizations use different types of green business models
and innovations to support the overall green business model. Thus, their green business model innovations intersect and reinforce each other,
based on business approaches aimed at the renewable value of materials. Under the Kyoto Protocol, there is a mechanism called the Clean
Development Mechanism. A business organization in a developing country has to implement an emission reduction project that aims to
achieve the goals of the Kyoto Protocol to promote environmental sustainable development.

Green business management methods are often characterized by the following statements:

1. They include environmental criteria in all main business decisions;

2. They supply environmentally friendly goods or services, whenever possible;

3. Business is clearly concerned about the impact on the environment;

4. Business is committed to the long-term application of environmental criteria in its daily activity.

An important aspect is the addition of the «3R» principle in the practice of doing business. The Three R’s — (reduced, reuse, and recycle)
principle involves the reduction, reuse and disposal of waste.

Keywords: risks; environmental risks; risk management; project; transport enterprises.

Introduction. The modern economic activity of enterprises The subject of O. Shkarupa’s [1] research is the manage-
is characterized by numerous and rapid changes in the exter-  ment of ecological modernization of socio-ecological devel-
nal environment, which also have significant consequences  opment of the region and enterprises in a certain context.
for internal changes. One of the trends is to understand the ~ Mohamed Elias Ezanee, Santhirasegaran Nadarajan, Mahi-
impact of business on the environment. Also it is important  din Norlila [2] considered the practices of green management
to determine not only the reduction of the negative impacton  and green supply chain, focusing on the experience of manu-
the environment, but also identify the increase of the positive  facturing enterprises. Seidel S., & Recker J. [3] analyzed the
impact as a strategic priority of the enterprises functioning.  features of the introduction of green business processes in the
This aspect is one of the most diverse strategies for sustaina-  organizations within the context of the information system
ble business development. Given those same factors, the  functionality importance. Fernando Y., Walters T., Ismail
issues of green environmental risk management in the pro- M.N., Seo Y.W. and Kaimasu M. [4] explored that the pro-
jects of transport enterprises need to be worked out. ject risk management and the green supply chain manage-
Literature review. The study of green enterprise man-  ment have a positive impact on the project management
agement was conducted by both native and foreign scientists.  results and its success.
Issues of ecological modernization were dealt with by O. Byrne P. and Deeb A. [5] paid attention to the develop-
Shkarupa [1] and others. Mohamed Elias Ezanee, Santhira-  ment of green logistics. They noted that the requirements for
segaran Nadarajan, Mahidin Norlila [2], Seidel S. and Reck- its greening were growing. The forms of environmental lo-
er J. [3], Fernando Y., Walters T., Ismail M.N., Seo Y.W.  gistics were considered by Janbo L. and Songxian L. [6].
and Kaimasu M. [4] also paid attention to the issue of green ~ Murphy P.R., Braunschweig R.F. and Charles D. [7] con-
business management. Different aspects of "green logistics”  ducted a comparative analysis of approaches to the active,
were studied in the works of Byrne, P., Deeb, A. [5], Janbo,  moderate or conservative implementation of green logistics.
L., Songxian, L. [6], Murphy, P.R., Braunschweig, R.F., O. Levkivsky, V. Zyuzyun, F. Ploshay [8] developed an
Charles, D. [7]. O. Levkivsky, V. Zyuzyun, F. Ploshay [8], approach based on the formation of a map-scheme of envi-
O. Danchenko [9], V. Zanora [10; 11] devoted their works to  ronmental risk management in different projects of the petro-
the study of risk management. leum products transportation by road. They paid attention to
Forecasting techniques were considered by Derek Barker, the decomposition of the system into subsystems and the
David J.H. Smith [12], Linstone H.A. [13], Halabi A.X., identification of risks at all stages. O. Danchenko [9] focused
Montoya-Torres J.R., Obregdn N. [14], Kwakkel J.H., Pruyt  her research on the thorough elaboration of various risk
E. [15]. management aspects. V.Zanora [10; 11] considered the inte-
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grated risk management of the enterprise and the features of
expert analysis of risks level.

Purpose. The purpose of the article is to study the fea-
tures of green environmental risk management in the
transport enterprises projects using foresight methods.

Materials and methods.  Such scientists as O. Lev-
kivsky, V. Zyuzyun, F. Ploshay [8] emphasized the im-
portance and significance of the researched issues in their
works. They noted that, for example, harmful emissions
from vehicles in Kyiv alone reach 90% of total emissions
from all sources of environmental pollution. The total
amount of harmful substances generated by cars registered in
the capital is about 2.1 million tons per year. Also there
should be added the pollution of soil and reservoirs with used
oils from the motor transport infrastructure enterprises, spill-
age of petroleum products and waste from washing cars;
cluttering of the area with such transport waste as rubber
tires, discarded batteries, metal parts, etc [8].

The authors [8] also identified the main aspects of solving
the researched issue. They paid attention to the improvement,
development and working out of risk management methods
in the program of transport activities greening projects. To-
day, the reference point for the functioning of transport en-
terprises is the formation of a management system focused
on a sustainable development.

The development of the economic activity must be strate-
gically planned to make it stable. That’s why, there is a stra-
tegic management. Fernando Y., Walters T., Ismail M.N.,
Seo Y.W. and Kaimasu M. [4] consider that the effective
implementation of green supply chain management (GSCM)
and risk reduction strategies are strategic solutions for man-
aging of sustainable project efficiency and successful project
realisation.

One of the strategic management components is a strate-
gic planning, based on forecasting. Forecasting is nothing
more than an attempt to look into the future in order to de-
termine the economic activity prospects. Western manage-
ment theory and practice defines forecasting technology
more broadly, as a “Foresight” methods.

Ben Martin [16] described foresight as a systematic at-
tempt to assess the long-term prospects of science, technolo-
gy, economics and society to determine the strategic research
and new technologies directions, which are able to bring the
greatest socio-economic benefits.

The “Foresight” method was further developed, and in the
early 1980s a national foresight critical technology project
was launched in the United States. One of its main tasks is to
determine development priorities.

The expert evaluation is carried out within the methods.
This is done by involving experts to determine assessments,
such as alternatives to the enterprise development, the feasi-
bility of its projects. One of the main conditions of the pro-
ject success is the use of methods that ensure the effective
work of the experts involved [17]. It should be admitted that
the use of methods that ensure the effective experts work is
sufficient only in the case of their appropriate qualifications.

As it is noted in [10] with reference to [18] expert (from
Latin "expertus" - experienced) is a person, who has a practi-
cal experience in the field of the expertise. Other people usu-
ally ask the expert for estimates and forecasts of the certain
decisions results. The qualification of the expert should be
determined taking into account several criteria, namely theo-
retical knowledge, characterized by the presence of special-
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ized education and work experience. The positive experience
of working with an expert is a confirmation of his ability to
predict [10].

The expert risk assessment is a subjective conclusion
about the risks after their study and analysis [19]. The limita-
tions of expert review, as noted in [10], include requirements
consisting in ensuring the minimum cost of funds for the
examination, the minimum amount of time, as well as the
maximum level of confidence in the experts.

Results and discussion. The technology of the enterprise
economic activity green management for its sustainable de-
velopment involves compliance with its principles in all are-
as such as risk management. One of these principles is the
reappraisal of the human capital and environment value to
conduct business.

The enterprises must be ready not only to comply with
stricter requirements of the environmental legislation, which
is only a matter of time, but also to become the initiators of a
conscious attitude to the environment. This is already a real
condition for ensuring the competitiveness of business in the
near future, bearing in mind Ukraine's aspirations to join the
European Union, where this practice is gaining momentum.

There are two main models in green business: incentive
models and life cycle models. Incentive models include func-
tional systems for selling or servicing goods, and design,
construction, finance, operation, etc. Also incentive models
may contain performance-based models that can have envi-
ronmental effects, implemented as energy saving companies,
water conservation companies, material saving companies
and chemical management systems. Life cycle models in-
clude take-back system, Green Supply Chain (GSC) and
industrial symbiosis. A lot of business organizations use
different types of green business models and innovations to
support the overall green business model. Thus, their green
business model innovations intersect and reinforce each oth-
er, based on business approaches aimed at the renewable
value of materials [3].

Under the Kyoto Protocol, there is a mechanism called the
Clean Development Mechanism, which is defined in Article
12. A business organization in a developing country has to
implement an emission reduction project that aims to achieve
the goals of the Kyoto Protocol to promote environmental
sustainable development [20].

Green business management methods are often character-
ized by the following statements [2]:

1.  They include environmental criteria in all main
business decisions;

2. They supply environmentally friendly goods or ser-
vices, whenever possible;

3. Business is clearly concerned about the impact on
the environment;

4.  Business is committed to the long-term application
of environmental criteria in its daily activity.

An important aspect is the addition of the «3R» principle
in the practice of doing business. The Three R’s — (reduced,
reuse, and recycle) principle involves the reduction, reuse
and disposal of waste.

So as it is proved in the work [4], risk management is a
factor, the availability and effectiveness of which have a
positive impact on the effectiveness of the project and its
success. The transition from traditional risk management to
green involves a change of the conceptual framework. One
of the green risk management elements of transport enter-
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prises projects should be the formation of a program that will
contain proposals to improve the enterprise economic activi-
ty in the context of environmental impact. The risk analysis
phase needs to be worked out. The risk analysis should be
based on recognized methods, in particular, foresight meth-
ods. Also it should be carried out taking into account the
supplemented principles of green risk management. The
correctness of the risks analysis and the obtained results is an
important aspect of green risk management, as it is a basis
for a proactive response to risks. At the same time, it should
be noted that green management is strategic, as it involves
the development of a strategy. It also is long-term and in-
clude subsequent decomposition into operational and tactical
components.

Therefore, the sequence of green risk management of
transport enterprises projects should include: identification of
risks, which also includes the use of foresight methods to
predict their impact taking into account a certain period of
time; proactive risk management, which involves the for-

mation of a program of measures to minimize the impact of
risks not only to an acceptable level at the moment, but to the
maximum possible level if risk is not avoided.

Conclusions. According to the results of the study, the
need for forecasting was determined in order to ensure the
strategy of transport enterprises economic activity sustaina-
ble development, which includes green risk management of
their projects.

It was proposed to use "Foresight” methods as a method
of combined forecasting. It is a comprehensive tool for prior-
itizing the results of the analysis. The features of expert eval-
uation used in forecasting methods are determined.

Green risk management of projects is characterized by
proactivity and involves improving the stage of risk identifi-
cation and its forecasting. The general concept of risk man-
agement is also changing. One of its main priorities today is
not just to minimize risks to a certain acceptable level, but at
best to avoid those risks which have a negative impact on the
environment.
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Anotanms. [IpoBesieH neTanbHbI aHANIN3 JTUTEPATYPHBIX UCTOYHUKOB 3apyOSIKHBIX U OTCYECTBEHHBIX YUEHBIX II0 JaHHOW TeMaTH-
ke. [IpuBeieHa METOIMKA OTPEICIICHHs TIPENEIbHBIX AeopMannil eTbHOH APEBECHHBI JTUCTBCHHBIX U XBOWHBIX MOPOJ. Y CTAHOB-
JICHO, YTO TIpeleNIbHEBIC AehopMaliy JIMCTBEHHBIX (Oepe3bl, OJIbXH, SICCHS) U XBOWHBIX (JINCTBEHHHUIIBI, COCHBI, €M) COOTBETCTBYIOT
nehopManisiM IpU MaKCUMaJbHOM MOMEHTE W3THOAIOIIEro 3JIEMEHTa MPSMOYTOJIBHOTO CEUCHHsS COOTBETCTBYIOMICH JPEBECHHEI.
Pa3paborana MeToMKa YCTaHOBICHHUS TPEACIBHBIX Ne(OopMaIiid CIUIONIHOW JPEBECHUHBI, HCIONB3Ys IHarpaMMbl «MOMEHT - KpH-
BU3Ha» M3rM0AaEMbIX 3JIEMEHTOB HPSIMOYTOJBHOTO cedeHHs. [IprBeieHbl MOCIeI0BATENbHOCTh U OJIOK-CXEMY IO ONpPEICNICHHUIO TIpe-
JenbHBIX AedopMmanuii apeBecuHbl. OnpeneneHbl KOdQGuIueHTs! GyHKIun wl, w 2, w 3, w 4 171t BceX HCCIeIyeMBIX ITOPOI IpeBe-
cuHbl. [TocTpoeHO AnarpaMMbl «<MOMEHT-KPUBH3HA» ISl IEPEBSIHHBIX OAIOK MPSMOYTOJIBHOTO CeYeHHs. BrepBble MOIyYeHO YHCIIO-
BbIC 3HAUCHUSI MIPEIENbHBIX JeopMariiii PeBECHHBI Oepe3bl, OJIbXH, SICCHS, TUCTBEHHHIIBI, COCHBI , EITH.
Kntouesvie cnosa: cniownas opesecuna, MOMeHm, KpUGU3Hd, npedenbhule deopmayuul, Ouacpamma «KMOMEHmM-KPUSUIHAY.

Berymiienne. JI[peBecrHa Kak MaTepHal IMIMPOKO BCTpe-
yaeTcs B HamleW >km3HU. Takue Marepuansl, U3AEIus,
JIeTaly, 3arOTOBKH, JJIEMEHTHI, KOHCTPYKIUU HCIONb3Y-
IOTCS. B MAIIMHOCTPOEHUH, CYIJOCTPOCHHH, CTPOUTEIb-
CTBE, TPAHCIIOPTE, MEOETbHOW MPOMBIIIICHHOCTH, aBHa-
LUOHHOM  OTpacid, BOJHOM  XO3SHCTBE, TOPHOH
MPOMILIJICHHOCTH U JIPYTHX Ba)KHBIX OTPACIsIX HAPOIHO-
ro xozsicrea. C Ipyroi CTOpoHBI UX HEOOXOIMMO BCe-
CTOPOHHE HCCIIE0BATh I 6€30MacHOM SKCILTyaTalu.

3a mocienHHE IMOJBEKAa Pa3BUTHE HAYKH M TEXHUKU
BBIIIUIO HAa HOBBIM ypOBEHb. JTOT CTPEMMTENBHBIA IpO-
rpecc KOCHYJICS BCeX OTpaciiell HapOAHOTo XO03siiCTBa, B
TOM YHCIIC HOBOTO HCIIBITATEIHHOTO OOOPYHOBaHUS C
OYEHb BBICOKOW CTENEHBIO TOYHOCTH, B TOM YHCIE M IKC-
MEPUMEHTANBHBIX HCCIENOBaHUN aApeBecHHbl. C mOMO-
IO TAKOTO O0OPYZOBAaHUS MOXKHO IIPOBECTH SKCIEPH-
MEHTaJIbHBIE HCCJICIOBAHUS 00pa3oB IPEBECHHBI OT
Hayana 3arpy3kd M K €ro paspylIeHHUIO, IPU ATOM MO-
CTPOMB TIOJIHBIE JUarpaMMel 1eOpMHPOBAHUS MaTepHa-
Jja.

Taxke mO3BOJISIET TIIIyOOKO MNpPOAHATU3MPOBATH UX
HAaINpsHKEHHO-1e()OPMUPOBAHHOE COCTOSIHUE, B TOM YHCIIE
OCHOBHBIE NPOYHOCTHBIE U JieOpMaTUBHBIE MMOKAa3aTENN
LENbHOM JpeBeCHHB! (HAYaIBHBI MOMIYJIb YHPYTOCTH,
MOIyNb JedopMannii, KpUTHYECKNE W TpeAeibHBIC Jie-
(opmaryn, MaKCUMaJIbHOE HalpsDKEHNE).

AHayn3 nocjeIHuX myOaMKanuil. DKCriepUMEeHTalb-
HBIMH HCCIEN0BaHUAMHU JAPEBECHHBl YYEHBIE pPa3HbIX
CTpaH Hauyaju 3aHMMaTrhecs eme ¢ KoHma 19 B. Bypnoe
pa3BUTHE TaKUX HCCIIEAOBAaHUN HAOIIOAETCS C CePeaUHBI
Ipomioro Beka. lMcciemoBaTrenu NPOBOAMIH AKCIEPH-
MEHTHI Ha 00pa3lax ¢ YHCTON JAPEBECHHBI U C MMOMOIIBIO
000pyIOBaHNS MEXaHWYECKOTO BO3JEHCTBHA, YTO HE
MTO3BOJISUIO B MOJTHOH Mepe MPOAaHAIN3UPOBATh ACUCTBH-
TENbHOEC  HANPSIKEHHO-Ie(OPMHUPOBAHHOE  COCTOSHHE
obpasma [1,2,3,4]. Takoe obopynoBaHHE MO3BOJISLIO I10-
CTPOHUTh JIUArpaMMy COCTOSHUSI MaTepuala TOIbKO Ha
BOCXOJAIIEN BETBH.

C OypHBIM pa3BUTHEM TEXHHKH WHXKEHEPHI CKOHCTPY-
HPOBAIN UCIBITATEIbHBIE MAIIMHBI U MPECCHI, KOTOPBIE
MTO3BOJISIFOT MOJTHOCTBIO MPOAHATU3UPOBATH PAabOTy TOTO
WM WHOTO MaTepHajia OT Hadaia 3arpy3KH U K paspyie-
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Huto [5]. Takke Ha TakoM OOOPYIOBaHHH BO3MOXKHO
MOCTPOUTHh  TOJHBIE  AWArpaMMBI  «HANpsDKCHUE-
nedopManumy, MOIYYHB NMPU 3TOM HHUCXOISAIIYIO BETBb
[6,7,8,9]. Takyro guarpaMmy MOKHO IIOJIyYHTh TOJBKO 3a
KECTKOTO PESKUMa HUCHIBITAHWH, TO €CTh II0 IMPHPOCTY
TepeMEICHUN.

Hamu Obutn mpoBeneHBI Takue 3KCIIepPUMEHTAJIbHBIC
HCCIIeIOBAaHU OO0pa3loB pa3iIM4YHBIX JINCTBEHHBIX W
XBOMHBIX IIOPOJ, IPEBECUHBI HA COBPEMEHHOW MHCIIBITA-
tenpHOM Mammue CTM-100 [10,11,12,13]. Tlo maHHBIM
9KCIIEPUMEHTAIBHBIX HCCIIEJIOBAaHUI OBUTM IOCTPOCHBI
TIOJHBIE AWArpaMMbl 1e()OPMUPOBAHHS Ha CXKATHE BIOJIb
BOJIOKOH TIPH PA3JIMYHON BIIAYKHOCTH U BO3PACTa LIEITBHOM
JPEBECHHBI C HUCXOSIICH BETBEIO.

YcTaHOBIIEHA 3aBUCHMOCTH ISl ONHCAHUS JaHHBIX
muarpamMm  [13]. Takxke ompeserneHbl OCHOBHBIE MPOY-
HOCTHBIE ¥ Je(OpMATHBHBIC TOKA3aTeNN: HadaIbHBIA
MOJIyJTb YIIPYTOCTH B MOAYIH AeopMaIuii, KpUTHIECKHE
neGopManuy TpPH  COOTBETCTBYIOIIEM MAaKCHMalbHOM
HanpspkeHus. OTKPBITBIM BOIIPOCOM OCTAaeTcs Ompeaese-
HHE TpeAeabHBIX aehopMaIMii CIUIONIHOW JIPEBECHHBI,
KOTOpBIE HAaXOJATCSI Ha HUCXOJAIICH BETBH IHArpPaMMBbI
«HamnpsHKeHHEe-IehopMaIumy.

Heas padorsl. PazpaboTaTh METOMUKY TIO OIpeaeie-
HUIO TIPEJCNBHBIX Je(opMaliid Pa3IMYHBIX JHCTBEHHBIX
1 XBOMHBIX TIOPOJ [IEIEHON JIPEBECHHBL.

MaTtepuaasl u MeToabl. UToOB ompenenuts aedop-
MAaIli¥ B U3THOAIOIIEM 3JIEMEHTE, KOTOPBIE COOTBETCTBY-
IOT MakCHUMaJbHOMY MOMEHTY, CIeIyeT HMOCTPOHThH Ipa-
(UK «MOMEHT-KpHMBU3Ha» [yl JepeBsiHHOW Oanku. Ilo-
CTPOEHHUE JaHHOU THarpaMMBbl IPOBOIUTCS B CIIEAYIOLICH
ITOCTICIOBATENbHOCTH:  YCTaHABIMBAETCS HAIPSDKEHHO-
JNe(OpPMUPOBAHHOE COCTOSIHUE JIEPEBSIHHOTO U3rHOaroIIe-
ro 3JEMEHTa, CTPOSTCA AuarpaMMbl ae(OopMUpPOBAHHS
MaTepuaja U TIPOBOAATCS HEOOXOAMMBIE PAcCUeThl JUIA
MIOCTPOEHUSI TUarpaMMbl «KMOMEHT-KPUBU3HAY.

OCHOBHBIMU ~ NPEANOCBUIKAMM  JJISl  ONpEIesICHUs
HATPSKCHHO-Ie(OPMHUPOBAHHOTO COCTOSIHUS H3THOAr0-
LIETO 2JIEMEHTA SBJISIOTCS:

1) Bce HEOOXOMMEIC YpaBHEHUS PaBHOBECHS, BO3HU-
KaloIie B IONIEPETHOM CEUCHNUH;

2) meopMHpPOBaHHUS B TOTIEPEYHOM CEUCHHH IPOHC-
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XOAUT IO JIMHEHHOMY 3aKOHY (TO €CTh C yBEIMYEHHEM
BBICOTHI, JepopManuy yBEINYHUBAIOTCS MTPOIOPIIHOHAIb-
HO)

3) ucnonp3oBanue GyHKIUI 1uarpamMm J1eopMUpoOBa-
HUS AJIs CKaTOM U PACTSHYTOH 30H BIOJb BOJOKOH, IO-
Jy49EeHHbIX Ha OCHOBE SKCIECPHMEHTAIBHBIX HCCIIEIO0Ba-
HUIA.

[TosTOMy y4WTBHIBas MPHUHATHIE MPEANOCHIIKH, OCHOB-
HBIM MHCTPYMEHTOM JUIsl Ae(OPMAIIOHHOW MOJENHN SIB-
JSIETCSl ONTUMM3MPOBAHHBIE JUAarpaMMbl Je(OopMHpOBa-
HUSI IPEBECHHBI ONMCHIBAIOIINE paboTy MaTepHaioB C
y4eTOM HUX YIpyTo-IjIacTuueckoil cocrapistomeit (Puc.
1, Puc.2)

4 u i
_ _ c 1
O-c,d - fC (u)_ Wi i-1 ( )
i=1 Ucyoyd
rae O-c,d - HOPMAJIbHBIC HAIIPSDKEHUS CHKATUIO BIOJIb

o\

Jfeoa

BOJIOKOH,

uc,d — OTHOCHTENbHBIE AehopMaIy, KOTOPHIE OTBE-

9arT HanpsukeHuio O g |

U, 4 - kpuTuueckas gedopMalys JPEBECHHBI, KOTOPAst

OTBEYaeT MaKCUMaJIbHOM IPOYHOCTH fc od ;

W; - koapdummentsr pynxunn (1);

| - xommuecrso kodpdunmenToB ¢pyukmun (1) (B man-
HO# ¢yHKIME 0T 1 10 4).
Jns onpeneneHus HaNpsHDKEHU B paCTAHYTOM 30HE U3-
rHOAIOMIETro 3JIEMEHTa HCIOb3yeM (DYHKIIHIO

d = fl(U)ZEO-Ul. (2)

“A

frod

U, U,

Ue0d

Puc. 2. OntumusupoBaHHas quarpamma aehopMupo-
BaHHS APEBECUHBI CXKATHSI BIOJIb BOJIOKOH

= =

Puc. 2 /luarpamma nedopmMupoBaHus 1pese-
CHHBI PACTSKEHHIO BIOJIb BOJOKOH

Urod

Cxema pacnpeesieHust yCuJIuii 1 fegopmMaumii B pacieTHOM HOPMAaJIbHOM CeYeHMH /IepPeBIHHOI0 u3rudao-

i

Mﬁ z | _

Ero 3JieMeHTa NMpsaAMoOyYroJbHOr0 CCYCHUs NMPpUBEACHA HA pI/IC.3.

b Uy Ut

Puc. 3. Cxema pacrpezneneHus ycwinid u geopManuii B pacieTHOM HOPMAITbHOM CEUEHHH JEPEBIHHOTO H3THOAIOIIETO IIEMEHTa
MPSIMOYTOJIBHOTO CEYCHUS

C wucnosnp3oBaHus (YHKIMH AWarpaMM ApEBECHHEI
ypaBHeHmi (1) u (2) ompenenmuM BHYTPEHHHE YCHIHS
CKaTUsl U PACTSIKCHHS, BO3HUKAIOIIMX B CEYCHHH OT

Z[GP‘ICTBHFI BHCIIHETO MOMCHTA
|

©)

|+1 ucOd

_sz” 4
2

BryTtpenane wusrmubaromipie MOMEHTHI, KOTOPBIE BOC-
NPUHUMAET C)KaTas M pacTsAHyTas 30HAa B M3rHOarouieM
3JIEMEHTE IPSIMOYIOJIBHOIO CEYECHHs C YYETOM OITHMH-

3UPOBAHHBIX )marpaMM Marepuaia, Oy1yT paBHbI
i
=Db- z W u° : 5)
i+2 s,

o B (6)

CyMMapHBIIi MOMEHT, KOTOPBIII BOCIIPUHUMAET cede-
HHE OT ACWCTBUS BHEITHETO MOMEHTa, OyAeT paBeH
1
C=bz2.y MU pe Bl @)
Ti+2 ul,,
Jl1g mocTpoeHus AuarpaMMbl «KMOMEHT-KPUBHU3HA) HC-
MOJIb3yeM MpEeIOKeHHYI0 B [13] onTUMH3MpOBaHHYIO
(YHKIHIO MEXaHMYECKOTO COCTOSIHHSI IPEBECHHBI

- 0)=Sw ®

c,0d
ANTOpPUTM  TIOCTPOGHHSI  JMarpaMMbl  «MOMEHT-
KPHBH3Ha» M3rHOAOIIETo JIeMEeHTa U3 JPEBECHHbBI XBOH-
HBIX U JIMCTBEHHBIX IOPOJ MPSIMOYTOJIBHOTO CEUeHHMs
MIPUBEJICHBI Ha puC.4.
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W; - K09 puIHeHTBI QyHKUKH;

HcxonHble mapaMeTphl MPH MOCTPOSHUH JHATPAMMBI «KMOMEHT - KPHBU3HA).

Uco,d - Kputnueckue nedopmMauui APeBECHHbI CHKATHUIO, KOTOPbIE COOTBETCTBYIOT MAKCUMaILHOK npounocTn f

Ut 0,d

EO- HaYaJIbHBIN MOAYJIb YIIPYTOCTH JIPCBCCHUHBI, b - IIMpUHA CCUYCHUS, h - BBICOTA CCUYCHUA.

- KpuTHYECKHe Je(opMalin IpeBECHHbI PaCTSKEHUIO;

,0d’

!

HauaneHast kpuBu3Ha 111 N -ro pacuera:
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Puc. 4. A.]'IFOpI/ITM IMOCTPOCHUA IUarpaMmMbl «KMOMEHT-KPHUBU3HA» I/ISFI/I6a}OH_[eFO 3JIEMEHTA U3 JPECBECUHBI XBOWHBIX U JIUCTBEH-
HBIX IMMOPOJ NMPAMOYT'OJIBHOTO CCUCHUSA

Ta6auna 1 VcxonHble JaHHbIe Ui IOCTPOEHUS] IMarpaMM «MOMEHT-KPUBHU3Ha»

TMopop! Ko puumenTsl GpyHKIMM I ONUCAHKS HATPAMM JIPEBECUHBI u u E,,
[IpeBeCI/IHLI Ha CXKaTHue BAOJIb BOJIOKOH C,O,d t,O,d
MIla
W W, W, W,

Cocra 13916.13 3380,683 293353 1268000 | 0,004911 | 000754 | 12900
TucTsenmmna -8208 15654 13234 15102 000640 | 000839 | 13700
Emb 713599 27676 220856 16116 0,00467 | 0,00692 | 14400
Bepesa 108 4264 1741 11204 000525 | 0,00894 | 12300
Ombxa 3120 216393 15026 7313 000450 | 000851 | 12100
STcens 2138 6673 -1467 15378 0.00610 | 000844 | 16000
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Pe3yabTaTsl uccienoBanmii. Jljis mocTpoeHus Iua-

rpamm «Mg n-1/prvHaBenem ucxoanbie qanubie (Tabm.1).
M, kHu
400

350 o8-

300
~—+—CocHa
250 = /IuCTBEHHULA
200 Ene
=—ebepéia
150 P
Onbxa
100
ficeHs
50
0N 1/p, -107°

0 50 100 150

Puc. 5. lnarpaMmbl «MOMEHT-KPUBHU3HA» 7S] XBOMHMX U JIUCT-
BEHHBIX I1OPOJI APEBECUHBL

M, .. kHwm
400

350 o—o-
300
= COCHa

250 —=—moapuHa

200 ANMHA

150 —Gepesa

Binbxa

100
ACeH

50

o e p

0 0,005 0,01 0,015
Puc. 6. {lnarpamMmmbpl «MOMEHT-Ie(QOpPMAIA» IS XBOWHBIX U
JIMCTBEHHBIX MOPOJ IpeBecuHEl. [Ipenenpurie qedopmannu

JPEBECHHBI OIpe/IeICHbI 32 PUC. 6 U MOMENICHBI B Ta01.2.

Ha ocHoBanuu sxcnepruMeHTanbHO-TEOPETUYECKUX UC-
CIICZIOBAHUI OBUIM TOCTPOCHBI JIHATPAMMBI «MOMEHT-
kpuBusHa» (Puc.5) u «Moment-nedopmanumny (Puc.6).

Taomuua 2. [penenphbie AedopMalny APEBECUHBI CHKATHIO
BJIOJIb BOJIOKOH U |

Ne ITopona [penenpHbIe nehopManuy qpeBECH-
APCBCCHHBI HBI C)KATHIO BJI0JIb BOJIOKOH uc,u
1 CocHa 0,00679
2 | JIuctBeHHHIA 0,00874
3 Enp 0,00649
4 Bepesa 0,00778
5 Onbxa 0,00635
6 Slcenn 0,01119

BriBoasl. 1) pazpaboTana MaTeMaTnieckasi MOJIEIb 110
OIIPEACITICHUIO TMpPEAENbHBIX JedopMmanuii JpeBecHHBI
XBOHMHBIX U JIMCTBEHHBIX MOPOJI;

2) pa3paboTaH aJrOPUTM IIOCTPOCHHUS JAHArpaMMbl
«MOMEHT-KPUBH3Ha» W3rHOAIOLIEro 3JIeMEeHTa U3 JIpeBe-
CHHBI XBOHHBIX W JIACTBEHHBIX IOPOA MPSMOYTOJIBHOTO
CCYCHHS,

3) TOCTpOEHBI IHArPaMMBI «MOMEHT-KPHUBH3HA» Ha
OCHOBAaHHMHU ONTHMH3UPOBAHHBIX JUarpamm paboThl ape-
BECHHBI CKaTUIO U PACTSHKECHHIO BIOJIb BOJIOKOH;

4) BHepBBIC MOJyYCHBI YUCIIOBBIC 3HAUCHUS Ipeleib-
HBIX Jedopmanmii npeBecHHBl Oepesbl, OJIbXH, SICEHs,
JIMCTBCHHMUIIbI, COCHBI , CJIN.
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Mathematical model for determining the ultimate deformations of solid wood of deciduous and coniferous species
S. S. Gomon
Abstract. A detailed analysis of literary sources of foreign and domestic scientists on this topic was conducted. The method of de-
termining the ultimate deformations of solid wood of deciduous and coniferous species is presented. It is established that the ultimate
deformations of deciduous (birch, alder, ash) and coniferous (larch, pine, spruce) species by compression along the fibers correspond
to the deformations at the maximum moment of the bending element of rectangular cross section. A method for establishing the
boundary deformations of solid wood using "moment - curvature" diagrams of bending elements of rectangular cross section. A
sequence and block-diagram for determining the ultimate compressive deformations of wood along the fibers have been developed.
The coefficients of the polynomial W1, W2, W3, W4 for all studied wood species are determined. The "moment-curvature" and
"moment-deformation™ diagrams for wooden beams of rectangular cross-section are constructed. For the first time, numerical values
of limiting deformations of birch, alder, ash, larch, pine, and spruce wood were obtained.

Keywords: solid wood, moment, curvature, ultimate deformations, «moment-curvature» diagram.
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Annotanus. CocTaBieHHe TPy30BOro IUIaHa UL KOHTEHHEPHBIX CY/I0B TpeOyeT yueTa MHOIHX apaMeTPOB, TAKUX KaK CTPYKTYPHBIX Orpa-
HUYEHUI KOHTEHHEPOB U CaMoro Cy/iHa, OPaHUUCHUH [0 Pa3MEILEHHIO KOHTEIHEPOB B 1IEJIOM U CErperaliy OacHbIX IPY30B, B YACTHOCTH.
VY4er Takux OrpaHUYeHHUH JUI KOHTEHHEPOBO30B BO3MOXKEH TP HCIIONB30BAHUHU OyJIEBBIX MOZENEH LETOUHCICHHOTO JTMHEHHOTO IIporpam-
MHPOBAHHUSI, B KOTOPBIE MOYKHO JIETKO JA00ABIATH JAOTOIHHUTENBHBIE OTPAaHMYEHHUS 110 PACTIONIOKEHHIO KOHTEHHEPOB. ABTOMATHIECKOE CO-
CTaBJICHHE TaKOro Ipy30BOro miaHa sieistercss NP-mionHol 3amaueii, KoTopas 3aKIF09aeTCsl B OTPEIEIeHHS PACHIONIOMKEHNsI KOHETHOTO KO-
YecTBa KOHTEHHEPOB B OTPaHIIEHHOM IPY30BOM IIPOCTPAHCTBE KOHTEIHEPHOTO CyiHA. Y BelIMUeHHe Kak 00heMOB KOHTEIHEPHBIX IEPEBO30K
B 00IIEM, TaK U OMAcHBIX TPY30B, B YACTHOCTH, a TAK)KE BMECTHMOCTH CaMHX KOHTEHHEPOBO30B 3HAUHUTEIIBLHO YCIIOXKHSCT TAHHYIO 3a/1ady.
Ipu penreHnu Takoi 3agauy HEOOXOUMO MOATOTOBUTH MATEMATUUECKYIO MOZIENb B BUJIE, YAOOHOM I MPUMEHEHHS Pa3iIMYHbIX METOJIOB,
TAaKHMX KaK MOKCK ¢ 3anperamu (taboo search), BeTBeil U rpaHuIl, MypaBbUHOM KOJIOHHH, HMHTALMH OTKUra U 1p. [Ipeuiaraercss MeTo 1o
(OpMHUPOBAHHIO MAaTPUIIEI KOI(QGHUIMEHTOB I OrPaHMYEHNH paccMaTprUBaeMOt 3aJaqy ONTHMHU3AIMY Tl OyiIeBbIX Mozenei. [laHHbIi
METOJ] COCTOMT W3 JIBYX dTanoB. Ha mepBoM sTare mcronb3yercss MOAMGHIMPOBAHHBIA alrOpUTM COPTHPOBOYHOM CTaHIMH DJcrepa
JlefiKcTpHI 714 IpuBEACHNS HepAaBEHCTB K HOCT(GUKCHOM HOTALlMH, YTO AAECT BOZMOXKHOCTD TAJbHEHIIIEro X aHajan3a B Ipoliecce OHOKpar-
HOTO NPOCMOTPA, TIOCTIE YETr0 MPOU3BOANTCS 00OpaTHOE MPHUBEACHHIE K MHPUKCHOW HOTAIMK C PACKPHITHIME CKOOKaMH, IPUBECHHBIMH TI0-
JOOHBIMH Y Pa300paHHBIMH CYMMaMH IIPOM3BOJIBHOTO YPOBHS BIOKEHHOCTH. Ha BTopoM atarie u3 pe3yJIbTHPYIONIeH CTPOKH B HHPHKCHOM
BHJIC M3BJIEKAIOTCS KOO (HUIIMEHTHI IPH NepeMEHHBIX 111 (hopMupoBaHust MaTpuLs! koddduimentos. [IpuBoautcs npumep pazdopa Hepa-

BCHCTBA 1JIs KOHer’THOﬁ MOJECIN U ONPEACTICHHOI0 CyIHa, U pE3YyJIbTaT, KOTOpHﬁ ObLT TI0JIyY€H C NOMOIIBIO NMPEIIOKEHHOI'0 METO/1a.
Knwoueevie cnosa: asmomamuueckoe cocmaenerue 2py306020 niana, OCHO6HAA npo@zeMa 6612-}1/1[1Hd, 6y/l€8[l mamemamudecKkas Moaa/lb,

10020MO6KA BXOOHBIX OAHHBIX, NOCMDUKCHASL HOMAYUSL.

Beenenue. [Ipo6nema 6e30acHOCTH CyIOXO/CTBA 3aBHCUT
OT MHOTHX (paKTOPOB, OHUM U3 KOTOPBIX SIBIISICTCS IPABHIIb-
HOE COCTaBIICHHE IPY30BOTO IUIAHa. B ciydyae KoHTelHep-
HOro (yI0Ta JaHHAs 3a[1a4a YCIOKHSICTCS B CBS3H C TOCTOSTH-
HBIM YBEJIMYCHHEM Kak 00beMa MepeBO30K, TaK U CaMUX Cy-
JIOB.

MupoBoii KOHTEHHEPHBIH (GIIOT MOITYYHIT OOJIBIIOE pa3BU-
tHe ¢ 90-x romoB XX Beka. O0Ias BMECTUMOCTh (hJIOTA YBE-
JIMYIIIACk B IIeCTh pas, ¢ 3.17 mun. TEU (twenty foot equiv-
alent unit — nBamaTrdyToBEIi 3KBHBaATIEHT) 1 4772 CYIOB 10
18.9 mnn. TEU u 8337 cynos B 2014 [1]. [lanHast TeHaeHIMSA
00BsCHSETCS pocTOM (P(HEKTUBHOCTH KOMITAHHI C YBEIIYe-
HreM paszmepa cy10B [2]. TTo nanaeiM BIMCO (Baltic and In-
ternational Maritime Council — Bantuiickuii 1 MexTyHApOI-
HBIH Mopckoi coBer) Gonee 80 % cynoB, CHyIICHHBIX Ha
Boxy 3a 2018 rox, nmerot BMectumocth 15000 TEU u BeiIre.
CornacHo aHanutUyeckomy m3iatensctBy Alphaliner cym-
MapHasi BMECTHMOCTh KOHTeHHepHOro ¢iota B 2020 romy
BeIpacteT emie Ha 3.5% u cocrasur 23.23 mun. TEU [3]. Io-
MHMO 0OIILIET0 PoCTa pa3Mepa CyI0B TAKKe HaMevaeTcs yBe-
JMYeHrue 00beMa MEepeBO30K OIMACHBIX TPY30B, YTO TpedyeT
y4eTa JJOTIOJIHUTEIbHBIX Or PAHUYEHHH [P TPAHCTIOPTUPOBKE
TaKMX KOHTEHHEPOB IS oOecredeHus 0e30MacHOCTH Cya0-
xoxcrsa[4].

BrleykasaHHble  (pakTOpbl HOATBEP)KAAOT HEOOXO.H-
MOCTB NPEABAPUTEIIEHOTO IIAHUPOBAHKS M aBTOMATH3AlUH

k

COCTAaBJICHHS TPY30BOT0 IIAHA IIPH NTEPEBO3KE OIACHBIX IPY-
30B.

IHocranoBka npodJieMbl U KPaTKuii 0030p myO/uKa-
nuii. 3amaya aBTOMATH3ALMN COCTABJICHHS ITIPEIBAPHUTEIIb-
HOTO TPy30BOr0 IUIaHA KOHTEHHEpHOTO cyaHa sBisiercs: NP-
TIOJTHOH [5], ¥ B CBSI3M C €€ CII0KHOCTBIO OBLIO TIPEATPHHSITO
MHOXECTBO IOMBITOK 1S €€ perieHys. JleTalbHOe OnucaHue
JIAHHOM NPOOJIeMBI TIPUBEICHO B [6], M OHA MOJTy4HIIa Ha3Ba-
HHE OCHOBHOH Mpo0JIeMbl Oeii-TiIaHa, KoTopas 3aKII04aeTcst
B OIIPEICNICHHUs] PACIIONIONKEHHSI KOHEYHOTO KOINYECTBA KOH-
TEHHEPOB B OTPaHUUYEHHOM I'PY30BOM IIPOCTPAHCTBE KOHTEH-
HepHoro cyzaHa. Takoe pacroyiokeHHe IOJDKHO yYHUTHIBATh
KaK OrpaHMYEHHs] KOHTEHHEPOB, TaK M CyHa, B KOTOPOM OHH
pasmernarorcs. Hanprmep, HeoOxoammo oGecrieunTh pactio-
JIO>)KeHHE KOHTEHHEPOB C OITACHBIMHU IPY3aMH TAaKHM 00paszoM,
YTOOBI PACCTOSIHIE ME3K Ty HUIMH HE IPOTHBOPEUHIIO TpeOoBa-
musim Komekca IMDG (International Maritime Dangerous
Goods Code).

OnHoit U3 MoJienel, IPUMEHAEMBIX I PEIIeHUST JaHHON
3a1a4u ABJIAETCS OyJieBa MOJIENb [IETIOUHCIEHHOTO IIPOrpaM-
mupoBanust [7, 8]. [Tpu ucmonb30BaHIu JTaHHOK MOIENH B [ 8]
KaKJIbI KOHTEHHEP pacrioyiaraetcst B MO3MIMH |, |, K cyaHa
(puc. 1), a KaXIBIH THIT OTPAaHIYESHUH BBIPAXKAETCsI B BU/IE CH-
CTEMBI HEPABEHCTB.

Pucynok 1 — Crucrema KoOpAMHAT 1Tl KOHTEHHEPHOTO CyTHA
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CraHapTHbIC KOHTEHHEPbI CKOHCTPYHUPOBaHbl TAaKMM 00-
pazom, urto Ha 1Ba TEU KoHTeliHepa MOXHO MOCTaBUTh OMH
FEU (forty foot equivalent unit— copoxadyToBbIii 3kBHBa-
JIeHT) KOoHTelHep, a Ha oauH FEU nocraBute nBa TEU
Hep3s. CucTeMa HepaBeHCTB JUIsl 3TOTO OrpaHuueHus Oyer
BBIIJIICTH TAKUM 00pa3oM:

Y e Zkosk(tio joc + tioj+ikoc) M * Nex B¢ fiojre <M *
Ne, (1)
rae:
t — mBaguaTndyToBEIii KoHTeiHEp TEU;
f— copokadyToBsiii kouteitnep FEU;
i0 — mosumus Tekyrmero FEU konTeiiHepa B mpomosbHO#M
IUIOCKOCTH CY/IHa,
J — TMO3HIIHMSI TEKYILEro KOHTEHHEepa B MOMEPEYHOM MIOCKOCTH
Cy/Ha,
K — mo3unms TeKyIero KoHTeiHepa 1o BbICOTE;
C — KJIacc OMAcHOTO Ipy3a TEKyILEero KOHTelHepa;
M — MakcUMasbHOE KOJIMYECTBO KOHTEHHEPOB B CTEKE;
N — KOJIYeCcTBO KJIACCOB OMACHBIX TPY30B.

CucreMa HepaBeHCTB ISl Pa3MeLICHUs KOHTEIHEepoB ¢
HECOBMECTHMBIMH OITACHBIMH TPy3aMH (T.€. TAKAMH, Ha OT-
HOCHTEJIBHOE PACIIONIOKEHHE KOTOPBIX HAJaraloTCs OrpaHu-
yenus B kogekce IMDG) Oyzet BRITTSsIIeTh CiteayrormmM 00-
pasoMm:

22i-ni Z;;:}J'—nj Y3 tizjzhzent = N * tijrenz < N,
@
rze:
| — MO3HIIKA TEKYIIEro KOHTeMHEpa B POOIIBHOM IIOCKOCTH
Cy/Ha;
j — O3UIWS TEKyIUEro KOHTelHepa B MOMEPEYHOM IIOCKOCTH
Cy/Ha;

K — mo3unus Tekymero KoHTelHepa 1o BbICOTE;

cnl 1 CN2 — KI1acCHl HECOBMECTUMBIX TPY30B;

Nni — MuHEMabHOE KonuyecTBO TEU KoHTEiHEpOB BIOJIb
Cy/IHa, KOTOPBIE JIOJDKHBI HAXOIUTHCS] MEXK/Ty KOHTEIHepamMu
KiaccoB €Nl u cn2 (puc. 2);

mi ni

hl hl

Pucynok 2 — OrpaHudeHus 1o pactoioKeHNI0 KOHTEHHEpOB
BIIOJIb CyJHA (BUJI CBEPXY)

cnZ

—~
]

Ll )

Pucynok 3 — OrpaHudeHus 1o pactoJIoKEHNIO KOHTEHHEPOB T10-
TepeK CyaHa (BHI CTIEPEIn)
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nj — MuHUMAaITbHOE KoJuecTBO TEU KOHTElHEpOB morepex
CyIIHa, KOTOpPBIE JODKHBI HAXOJUTHCS MKy KOHTCHHEpaMu
KiaccoB Cnl u cn2 (puc. 3);

nk — MuHEManBHOE KOJMuecTBO TEU KOHTEHHEPOB 1O BbI-
COTe, KOTOpPBIE JOJDKHBI HAXOAUTBCS MEXKIY KOHTEHepamu
Kiaccos cnl u cn2;

N — mpeznenpHOe KOIMIecTBO KOHTEHHEPOB B 30HE OTPaHHYe-
HUIL.

Taxum 06pazom Ni, Nj 1 NK 06pasyroT MPSIMOYTOTBHBIH ITa-
pajUieNieniie;l BOKPYT KOHTEHHEpa C OIACHBIM TPYy30M
KJ1acca CNl, B KOTOpoM 3ampereHo pa3sMeniaTh Tpy36l Kiacca
ch2.

Jaxe u1si MaJeHbKUX KOHTEIHEPOBO30B, Ipy30Bas BMe-
ctumMocThb KoTophix B TEU (i * j * k) cocraBmsier 1500 u 60-
Jniee; U, XOTA [1s1 ypaBHeHus (1) paccMaTpuBaeTcest TOIBKO 110~
JIOBUHA TO3MIMIA i, 00IIee KONHMIECTBO HEPABCHCTB B CH-
creMe OyIeT UCuucisThes coTHsIMU. [Ipu noGaBnennn apy-
THX OTPaHWYCHUH, HalpHMep, Ha COBMECTHMOCTH OMAaCHBIX
TPY30B, KOJIITIECTBO HEPABECHCTB MOJKET IOCTUTATD JICCATKOB
TBICS.

Jnst pemmeHns JaHHOH 3a1a9i MOYKHO HICTIONTB30BaTh pas-
JIMYHBIC METOIBI, OHAKO MPOCTOMH 3aITHCH HEPABESHCTB HEIO0-
CTaTOYHO [UI TOTO, YTOOBI WX TPUMEHSTH; HEOOXOIMMO
copMHpoBaTh MATPUITy KOIDGDHUIIUSHTOB /ISl OTPAHUYCHUI
paccMmarpuBaeMoil 3aJaui ONTUMU3ALINH.

Jliist popMHUpOBaHIS ATOW MATPHIIBI UCTIONB3YETCS MOJIHU-
(UIMPOBAHHBIA  aJTOPUTM  COPTUPOBOYHOM  CTAaHLIUH
Oncrepa JleiikcTpbl, 0CHOBaHHBIN Ha cTeke. C TOMOIIBIO yKa-
3aHHOTO anropuTMa orpanuduenus suaa (1), (2) mpeobpasy-
IOTCS B 00paTHYIO MOJIBCKYIO 3aITHCh, KOTOPAs JaeT BO3MOXK-
HOCTB aHaJIN3a BBEIPKCHUI B TIPOIIECCE OJHOKPATHOTO TPO-
cmotpa. Momudurkanuu anroput™a J{eHKCTpBI IIMPOKO TpH-
MEHSIFOTCS JUISL pa3inyHbIX 33134 [9 — 12], ogHako aBTopy He
YIAJIOCh HAWTH B JIUTEpAType MPUMEPHI IPUMECHEHHUS aJro-
pHUTMa COPTHPOBOYHOM CTAHIIMH TIPH TIOATOTOBKH BXOIHBIX
JIAHHBIX IS PEIICHUS] OCHOBHOM 3a1a4un Ocii-IiaHa.

B naHHO¥ cTathe npeuaracTcsi METO NOATOTOBKU BXO/I-
HBIX JIAHHBIX B MATPHYHOM BHJIE JUISl pELICHNUS] YKa3aHHOI 3a-
Jlavu.

ean v 3apayum. llenpio 1TaHHOTO UCCIIEIOBAHUS SBIISICTCS
pa3paboTKa METo/ja IOJIrOTOBKY JIAHHBIX U3 HEPAaBEHCTB Oy-
JICBOW MOJIEITH B BHIE, TOTOBOM TSI HEIOCPEICTBEHHOTO pe-
TICHWS 3a]1a9H.

J11s TOCTIDKEHUST TaHHOM [IeITH OBLIH ITOCTABIICHEI CIICTY-
FOIIIME 3a/1a9H:

— MIPUBECTH HepaBeHCTBA K By (3):

Qoo *Xog+ Agq *X + -+ Agpn *x, < Ny,
(3)
am‘o * Xo + amjl * Xq + -+ am’n * Xn S Nm,
— 3armicaTh K03(p(OUIMEHTHI IPYU HEM3BECTHBIX B MATPHIHOM
BUJIE JJIS YIPOIIEHHUS MOCIIeTyIoIe 06paboTKu.

Marepuanbl 1 MeToabl. B kayecTBe npumepa paccmar-

pHBaeTCs CyIIHO, JUIsl KOTOPOTO:
i€0.9,j€0..6,k€0.5ce€0..1,

T.€. cyaHo BMectumocthio 420 TEU (i * j * k), kotopoe nepe-

BO3UT JIBa BUJIA OTACHBIX IPpy30B. [lepemenHas i0 U3 HepaBeH-

crBa (1) M3MEHSIETCs TaK JKe, KaK ¥ IepeMEHHas |, HO C IaroM

2.

OOmee  KOJIMYECTBO  NEpeMeHHbIX paBHO  1680:
to000...to651 1 foooo. . .foss1.

I[Npennaraercst 3anMchIBaTh KO3(PQUIMEHTHI IPH COOTBET-
CTBYIOLIMX TIEPEMEHHBIX B MaTPHILY, IJie KaX/ast CTpoka Oy-
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JIET COOTBETCTBOBATH OIpE/IeJICHHOI KOMOMHALIMY TTapaMeT-
poB i, j, k 1 C, a kaxkbIit cTONIOEI] — COOTBETCTBYIOIICH epe-
MEHHOIi (Tabm. 1).

Jns npuBenenust HepaseHcTs (1) u (2) k Buny (3) HeoOXo-
JIMMO TIEPEBECTH MX B OOPATHYIO MOJILCKYIO 3aIiCh, Pa3o-
Opatp anreOpandeckue CyMMBI Ha CJaraeMble, PacKpbIB

Tadauua 1 — Matpuiia ko3 QUIMEHTOB NepeMEeHHBIX
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CKOOKH M OTIPE/ICIIUB 3HAYCHHS COOTBETCTBYOIIMX HHICKCOB
i, ], ku C. 3amaya packphITHs CKOOOK PEILIASTCs TBOWHBIM pe-
00pa3oBaHieM — B 00paTHYIO OJIBCKYI0 HOTALUIO U 00PaTHO
B MH(UKCHYO. [IpH 3TOM HEM3BECTHBIC OCTAIOTCSI HEU3MCH-
HBIMH, @ KO3 (OHULUEHTHI IIepe] HUMH TIPUBOISTCSL.

fo000 fop01 to0,1,0
00,00
00,0,1

0,0,1,0

96,51 0 0 0

to65,1 fo000 foo01 foss5.1

0 0 0 0

OOpaTHast ToJbCKAasI 3aITICh, W OCT(UKCHAS HOTAIIHS —
3T0 (hopMa 3aIICH MaTEMAaTUIECKUX (MITH JIOTHIECKHX) BBI-
paxeHUi, B KOTOPOW ONEpaHAbl PACIOJIOKEHBI NEpe 3HA-
kamu ormeparuit. [IpocreiiimM npuMepoM Takoil HOTauu
MOXKET CITYXKHTb OIepanus CJIOKeHus, Tae «2 + 3y npeodpa-
3yercst B «2 3 +». OCHOBHBIM IPEUMYILIECTBOM TaKO# 3anucH
SIBJISIETCS] BO3MOXKHOCTD aHAJIN3a BBIPAKEHUS B TIPOLIECCE O]
HOKPATHOTO IIPOCMOTPA CJIEBA HANPABO.

Kak ykasbiBasioch Bbllle, IPeoOpa3oBaHUE B MOCT(HHKC-
HYyI0 HOTALMIO MPOU3BOIUTCS MPH MOMOIIH HCTIOIB30BAHMS
MOAM(UIMPOBAHHOTO AJITOPUTMA COPTUPOBOYHON CTAHIIHH.
DTOT aNrOpUT™M YUMTHIBACT NPHOPUTET OTEpaIliii, KOTOpbIE
yKazaHsl B Tabnmne 2. B paccmarprBaeMoM MeToze pe3yiib-
TaT 3alMChIBACTCS B CIIMCOK (BMECTO CTPOKH).

Taosmna 2 — [propureTs! onepanuii

Oneparus TIpuopurer

+ 1

- 1

* 2

/ 2

A 3

# (YHapHBIN MUHYC) 4
) 5

PackpbiTre cymMM TpeOyeT MOMONHUTEIBHBIX JOPA0OTOK.
Ipennaraercs penieHne TaHHOM MPOOIEMBI ITyTeM BBEICHUS
3HaKa X KaK OTJEeIHHOTO CUMBOJIA OTEPAIii ¢ HAWBBICIITHM
npuoputeToM. IIpu npeobpazoBannu X B 0OpaTHYIO MOJb-
CKYIO 3aIHCh, PE3yJbTaT 3alMCHIBACTCS CIEAYIOMNM 00Opa-
30M:

— Iapamerp, 1o KOTOPOMY HPOU3BOAUTCS] CYMMHPOBAHHUE;

— BBIPAKCHUE,

-

Hanpumep, 1u1st BRIDaXKeHHs Y. fio j k,c B CTIMCOK 3aIHCHI-
BalOTCs 3HaYCHNUA (TaoI. 3).

Taomuna 3 — Tlpumep MOCTOUKCHON HOTAIMH T BBIPOKCHHSA
Yc fio,j k,c B BHIE CIICKA
C

fL'O,j,k,c
z

JIst BEIpaKEHHS Y iark ti2,j2,k2,cn1 B CIIMCOK 3aIIUCHI-
BarOTCs 3HaYCHUS (Ta0.4).

Taomuna 4 — [lpumep NMOCTPUKCHON HOTAIMH TS BBIPAKCHHS
Y3 2k Liz,j2.k2,cn1 B BUJIE CIIHICKA
k2=k-nk..k+nk,1
tiz,jz,kz,cnl
z
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3neck B Boipakernu k2=k-nk..k+nk,1; 1 sisercs marom mo
niepeMenHoM K2.

OnHako, Bce elle OCTaeTcs MpodiieMa JBYX BapUaHTOB
CYMMHPOBAHHSL: TIEPBOrO — I10 BCEM HHJCKCaM, Kak, HalpH-
Mep, X fio,j k,c» TAE UIET CYMMUPOBAHHE 110 KaKJIOMY BO3-
MOKHOMY C, ¥ Ko3(huimentsl nepex f ot ¢ He 3aBucsr; u
BTOPOTO, 3aBHUCAILIETO OT KOHKPETHBIX TEKYIIMX 3HAYCHUH
MIePEeMEHHBIX.

Y. fio,jk,c U1 IAHHOTO CyIHA MOXKHO Cpasy pa3obparh
KaK fio ko0 T fio,jk1, TOACTABUB KaXIO€ 3HAYEHHE C B
LMKJIE MpU NpeoOpa3oBaHUKM W3 MOCTHHUKCHON (HOpMBI 3a-
ek obparHo B MHpuKcHyr0. [Tocne pazdopa cymMmbl u 06-
paTtHOrO TMpeoOpasoBaHis B MHOUKCHYIO 3amKCh MPOM3BO-
JIATCS [UKITIIECKast OICTAHOBKA 3HAYCHHH KaKIOTO mMapa-
MeTpa ¥ 3aIICh COOTBETCTBYIOIIET0 KO3 (pHIMEHTA B BBILIE-
YKa3aHHYIO MATpPHILY.

YAl ok tizj2k2,cn1 B CBOKO 0MEpE/ID, HEOOXOMMMO pas-
OUpaTh I KOXKIOTO OTIACIBHOTO K.

ITpn KOMOMHALMH IBYX CITydaeB cpasy, CHayaa MpoUCX0-
JIAT PACKPBITHE HE3aBUCHUMBIX OT MapaMETPOB CYyMM, IOCIe
Yero MpPOWCXOIHUT MOJCTaHOBKA IapaMeTpPOB M IOBTOPHOE
PacKpbITHE CyMM UL TEKYIUX 3HAYCHUH ITapamMeTpoB, II0-
CJIE YEeTro HPOU3BOAMTCSI 3aITHCh KOA(D(MHUILIEHTOB B MATPHILY.

B nienom, anroput™ npecranieH Ha puc. 4.

TTpuBeneHNe BhIpaKEHHA K
TTOCThHKCHOH HOTAIHH

IIpuBeneHe MOMyUYSHHOTO
BBIpaKeHHA 0OpaTHO K HHOHKCHOT
HOTAIHH ¢ pa3fopOM H3BECTHBIX
CYyMM

-

IToncraHoBKA 3HAYEHHIL IIapaMeTpOB

-

IIpHBeaeHHEe BRIPAKSHHA C
H3BECTHBIMH ITApaMETPAMH K
TTOCThHKCHOH HOTAIHH

IIpuBeneHe MOMyUYSHHOTO
BBIpaKeHHA 0OpaTHO K HHOHKCHOT

HOTAIIHH ¢ pa300pOM BCeX CYMM

Samick ko3¢ GHUIHEeHTOB B MACCHB
Pucynok 4 — AnropuT™ MoJydeHus: MaTpHIbl KOdQUIIMEHTOB

JleBass wacth HepaBeHcTBa (1) I paccMaTpHUBaeMoro
cyana (M = 6, Nc = 2) umeer Buz:
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Y e Skosk(tiojkoe + tiojrikoe) T M * Ne* X fio j e
[IpuBeneHne TaHHOTO HEPABSHCTBA K OOPATHOM MOJILCKOM
3aITUCH BBITIISITUT CIISTYIONTHM 00pa3oM (Tadi.5):

Taomua 5 — [TocTGuKCHas HOTALKS IS ). Zk0>k(ti0, jkoc T
tioj+1koc) ¥ M * Nex X fio e
C
kO=k+1..kmax,1
ti0,j,k0,c
ti0,j+1,k0,c
+
)

)

M
Nc

*

C
fi0,j,k,C
2

*

+

Tlocne HepBOHa‘IaHBHOﬁ TIOACTAHOBKHM U IICPEBOAA B UH-
(bPIKCHyIO 3aIIUCh, JICBAsI YaCTh HCPABCHCTBA BLIITIAANUT TAK:

12 = fio jr1 + 12 * fig j o + Zg0=k+1(ti0,j,k0,1 +

tio,j+1,k0,1) + Yho=k+1(tio j k00 + tioj+1,k0,0)-
Jlanee wuIeT TMOJACTAHOBKA MapameTpoB,
(0,0,0,0), uto maert:
12 fo001+ 12 fop00 + tooa,1 + o1 + o021 + o121
+ to0,31 1 to1,31 T too41 T o141
+ to0,51 1 o151 T tooe1r T lo1e1
+ t0,0,1,0 T o,1,1,0 T L0020 + to1.20
+ t0,0,3,0 T to,1,3,0 T to,040 T o140
+ to,0,50 T to,1,50 T to060 T o160

HaynHasg C

ITocie 3TOrO B MEPBYIO CTPOKY MaTpPHIBI 3aITMCHIBAIOTCS
cooTBeTCTBYIOIME Ko uimenTsl. [loncraHoBKa ocTaib-
HBIX [IAPaMETPOB POU3BOANTCS aHAJIOTHYHO.

PesyabTarnel. B pesynbrare HpoBeAeHWs] YHCICHHOTO
9KCHepuMeHTa ObUla TOJyueHa MaTpuia Kod(duuueHToB
JUTs OYIIeBOM MO pacTpeesieHHs TPy30B Ha KOHTeHHep-
HOM cynHe. s npumepa OpIi HaMepeHHO BBIOpaHBI Hepa-
BEHCTBA, 331aTh KOA(P(UIMEHTH KOTOPBIX BPYYHYIO SIBIIS-
eTcsi POOJIEMaTHIHBIM.

Bbu1 npuMEHEH anropuT™M COpPTUPOBOYHOM CTaHLUH VIS
(dopMupoBaHus MaTpHIl KOXPQUIMEHTOB TIPH pPEIICHUH
ONTUMH3ALIMOHHON 3a/1a4M PACIIOI0KEHHsI KOHTEHHEPOB Ha
cyaHe. B pamkax pa3paboTaHHOTO MeTo/ia OBLTH TOOABIICHBI
JIOTIOJTHUTENBHBIE OTlepallii B KJIACCHYECKUH allrOpHUTM, a
TaKXKe peajn30BaHa BO3MOXXHOCTb OOPaOOTKH CyMM IIPOU3-
BOJIGHOTO YPOBHS BIIOYKEHHOCTH.

Hcnonb3yemMoe pellieHne BKIIFOYANo B ceOsi UTepalfioH-
HBIE TIpeoOpa30oBaHmsl MHPUKCHON HOTAMH B TIOCTPUKCHYIO
1 00paTHO B 3aBUCUMOCTH OT KOHKPETHOTO CITydasl.

BbiBoabI. ONMCaHHBIH aNTOPUTM SBIISIETCS pEATH3YEMbIM
Ha MHOXECTBE SI3BIKOB IPOrPaMMHPOBAHHUS, B PE3yJbTaTe
YEro MOXKHO TTOTy4HTh (haiyl ¢ MHAEKCaMH, HalpuMep, .CSV,
JUTSL ICTIOJT30BaHMS! IIPH PEIICHUH OCHOBHOH IpoOJIeMbI Oeii-
IJTaHa pa3JIMYHbIMA METOJAMU.

AKTyaJ'HJHOCTI) ABTOMAaTH3aly MOJTy4YCHU BXOAHBIX JTaH-
HBIX JUIS PELICHUS PacCMaTpUBAEMON 3a/1aud ONTUMU3ALUH
TaKxke 00yCJIaBIMBACTCSI TEM, YTO IMEETCS BO3MOXKHOCTb JI0-
0aBIISITh JIFOOBIE ApyrHe OrpaHUYeHHs (B npezenax OyneBoi
MOJIEIH), KOTOPBIE MO3BOJISIT YTOYHHUThH JKEJIaeMOe Pacioio-
YKEHHE KOHTCHHEPOB Ha Cy/IHE.
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Input data preparation for the Master Bay Plan problem solution
K. Kamieniev
Abstract. The preparation of a cargo plan for container vessels requires the record of many parameters. The record of restrictions for container
vessels is possible when using Boolean models of integer programming. To solve Master Bay Plan problem it is necessary to prepare the input
data. The coefficient matrix forming method for the restrictions of the optimization problem under consideration is proposed. A modified
Dijkstra's algorithm is used to reduce inequalities to postfix notation at the first stage. A matrix of coefficients is formed at the second stage.
The example of the inequality analysis for the model and the vessel is given, and the result that has been obtained using the proposed method
is shown.

Keywords: automated stowage planning, Master Bay Plan problem, Boolean mathematical model, input data preparation, postfix notation.
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Abstract. The process of destruction of plant raw materials is considered from the point of view of the evolution of the interfaces of
individual structural elements with the further development of cracks on these surfaces. The emergence and development of cracks is
considered from the point of view of fractal geometry as the formation of a fractional-dimensional layer. The article proposes
formulas for calculating the specific energy saturation of the dispersed system and the specific surface of soil material using the

representations of fractal geometry.

Keywords: grinding of vegetal raw materials, specific energy saturation, specific surface area, fractal dimension.

The task of the theory of vibration grinding is to establish
the relationship between the fineness of the product
obtained, physicochemical and mechanical properties,
energy consumption and the parameters of a vibration
mill. For the practical use of vibration mills, it is
important to foresee the technological result of vibration
impact on plant raw materials of various properties. Plant
raw materials belong to the category of materials that are
difficult to grind, since in the bulk they have a low mass
of solid particles and a strong fibrous structure and
represent a complex natural structure.

The main requirement for devices for processing plant
materials is the preservation of the chemical and physical
properties of the processed material. Depending on the
nature of plant material and the nature of its use, specific
requirements are imposed on grinding, in terms of
dispersion, purity, preservation, etc. There are two types
of grinding, depending on the size of the starting material
and the final product

- crushing (large - from 1000-200mm to 200-50mm;
medium - from 250-50mm to 40-10mm; small - from 50-
25mm to 10-1mm);

- grinding (fine - from 25-3mm to 1-0.4mm; colloidal -
from 0.2-0.1mm to 0.001mm).

Vibratory mills are used for ultrafine grinding with a
particle size of approximately 10 =~ 0.1 mm to 0.00075-
0.0001 mm.

In most cases, the task is to obtain the finest powders
as possible, subject to the limitation of time and energy
consumption, which leads to the need to study the laws of
the process of fine and ultrafine grinding.

The main theoretical result of works [1, 2, 4, 5] on the
study of the process of grinding plant materials is the
consideration of various mathematical models (energy
and probabilistic), which at certain stages quite accurately
describe the processes under consideration.

In the energy model, the efficiency of the process
according to [3] is estimated by the specific energy
saturation of the dispersed system, accumulated in the
volume of the ground material, and is expressed by the
dependence
1 dw P

1
W =2 dt v,
where is T~ the coefficient of energy absorption by

the dispersed system during grinding
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(n <1); VK— the volume of the crushed material;

L, — speed of movement of grinding bodies; W -

m

kinetic energy of grinding bodies; P — characterizes the
strength properties of the crushed material.

In the probabilistic model [2, 5], the dispersion
characteristics of plant materials are used, which
characterize both an individual particle and the entire
ensemble of particles. A particle and its size (linear) and
shape (volumetric characteristics) are characterized by the
specific surface of a particle or an ensemble of particles

S+. For a non-porous particle of any shape, the
definition of volume is quite unambiguously determined

\Vj :E (the ratio of weight to density of the material).
2
The volume of the unit is taken as the volume of the space
bounded by the outer surface.
The choice of a mathematical model of the powder to
be ground depends on the goals of the researcher, but in
each of the models, the calculation of parameters

(Eyd,S+ etc.) depends on the volumetric (linear)

characteristics of particles or an ensemble of particles.

For a porous particle of plant origin, the concept of
volume is somewhat modified. A porous particle as an
aggregate of non-porous particles is modeled with a
Menger sponge [6,7,8]. Menger's sponge (fig.1) is formed
as follows. We will assume that an aggregated porous
particle is a cube with a side length equal to X . The side

of the original cube is divided into Kk parts, after which

cubes with an edge X side are removed from the center
k

of the cube M. The proportion of the remaining ones is

calculated and the withdrawal procedure continues

once N (n - OO), the number(N ) of cubes of the
scale X is equal
kn
N=(k3-3km2+2m3)"

©|N. D. Orlova 2020
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Menger sponge volume

v, _x3.3"D (1)
where Dl:In(k3—3km2+2m3) is the fractal
Ink
dimension of the generalized Menger sponge;

D, — fractal dimension of the space occupied by a porous
particle (Menger sponge)
In20

2<D;<3; Q:W:Z,YZGB.

In this case, porosity is understood as the total fraction
of the withdrawn cubes from the original cube of
volume x3. Note that the term "fractal” was introduced
into scientific consideration by the fundamental works of
mathematician Benoit Mandelbrot in the mid-70s of the
last century when describing the shape of complex natural
structures.

It is known that [1,4,5] finely dispersed material
aggregates, and the particles of the crushed material are
collected in aggregates that behave as a whole (particle).
In a chemical or sorption process, the inner surface of the
aggregates takes part in this process, and a particle in this
case is only a part of the solid material, limited by the
liquid or gaseous phase.

An aggregated particle can consist of particles of
dissimilar materials, which disintegrate only with
sufficient mechanical or other type of action. Using the
concept of fractal [8], you can build more realistic models
of porous systems.

The direct and most used methods of analysis of
variance include sieve analysis.  Granulometric
composition is the most complete dispersed characteristic
of a powder; however, for practical purposes, the specific

surface area S+ is more convenient.

The specific surface area of a particle is the ratio of its
total surface area or external surface area (for aggregates)
to its weight. Characterization of non-porous particles
with linear dimensions (diameter) is possible only if they
are geometrically correct particles (ball, cube). For porous
particles, the linear size can also be introduced using

fractal geometry (analogue of the Koch curve) [6,8]
X j=X 3n(D-1) D:Mz1,26

In3

The dispersion of the powder

@)

[1,2,5] is the
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characteristic of the size (shape) of the particles making
up the powder. If the particle is porous, then the concept
of surface area for it can also be introduced using fractals

Xj2 . x232n(D-Y) @3)
]~ m

Si="m
m=1
where N — is the number of pores; the classic Menger

sponge corresponds k=3, m=1to i.e. the case of a small
fraction of pores in this case Dx1,26.

With the help of the considered concepts, let us clarify
the most common formula for determining the specific
surface [1,2,5]

k(t)
S)=— ~d
Y(OX(t)
where K — is the coefficient equal to the ratio of the
surface area to the volume of the particle; y(t) — bulk

4)

weight; Y(t)— is the average particle size per unit
weight.

For ideal powder particles having the shape of a cube
(ball) according to [1,2] k — ;

where X is the length of the edge of a cubic particle.

However, powder particles rarely approach the shape
of a cube (ball), so the value of the coefficient is
determined experimentally and depends on the size of the
particles and the material being ground. So according to

[1.5] for particles with size —X(t)>1000i &f -

k=4-+8;X(t)<100i & - k=1.5+2.

In this calculation of the coefficient, the presence of
internal surfaces in cracks and fractures of particles is not
taken into account, which significantly affects the value
of the specific surface. Taking into account formula (2),

to calculate the coefficient k we can propose the
formula

6 _In4 _ (5)
= oD P m3~h®

The value of the coefficient K can be further specified
using formulas (1), (3).

Sj equal

V.

J
to the ratio of the surface area to the volume of the
particle is proposed to be calculated by the formula

32n(D—1)

In this case, the value of the coefficient | _

— 6
R v
where N — is the number of pores.
The formula for calculating the specific surface area of
plant materials takes the
2n(D—1)—n-D1
)

S(t _
v(t)-X-X-1)

In the energy model, the process efficiency formula
takes the form

E _ 1n 1 dw P
yd ~ . o
Thus, the use of the concept of fractal allows one to
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build more realistic models of porous systems; more
accurately determine the parameters of processed plant

materials in various mathematical models.
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Abstract. This article presents an algorithm that allows to quickly determine the center of gravity of a vessel. When considering
maneuvering control issues, the vessel is considered as a point, the mass of which is concentrated at the center of gravity. The origin
of coordinates is placed at the point of intersection of the diametric plane and the mid-frame. The error in determining the location is
commensurate with the value of the abscissa of the center of gravity, and sometimes much less. Accurate determination of the coor-
dinates of the center of gravity will reduce the error when finding the ship's position.

Keywords: abscissa of centre of gravity, static moment of displacement of the vessel; ship landing assessment; displacement; ma-

neuverability.

Introduction. Any sea vessel is a complex structure, the
design of which requires the solution of numerous and
very diverse issues arising on the way of developing a
project from the most general concept to creating a set of
drawings transferred to a shipbuilding enterprise. Practice
has shown that this entire path cannot be passed at once,
in one step, therefore, in order to make full-fledged and
well-grounded decisions, it is required to overcome it
gradually, step by step or step by step, checking and ana-
lyzing the results obtained at each stage, and then refining
and correcting them when going to the next stage.

The issue related to the determination of the masses
and coordinates of the center of gravity (CG) of the vessel
is one of the most important issues in the design of the
vessel, since many important qualities of the vessel de-
pend on it; seaworthiness. During the design process, it is
necessary to determine the mass and coordinates of the
ship's CG. The greatest difficulty for the designer is the
determination of the mass and coordinates of the CG of
empty ship [1].

Brief overview of related publications. In publication
[2] was developed an algorithm and a block diagram of
the navigation device for calculation the corrections of the
antenna coordinates for recalculation to the center of
gravity of the vessel. For a more accurate operation of the
block diagram, an algorithm for calculating the CG is
presented in this paper.

In paper [3], the authors developed an algorithm for
determining the pivot point using a Doppler lag. In order
to accurately determine the distance of the pivot point
from the CG, you also need to know the exact coordinates
of the center of gravity.

Purpose: 1) increasing the accuracy of determining the
position of the vessel; 2) refinement of the calculation
method for determining the abscissa of the pivot point.

When considering management issues, maneuvering is
considered as a point. The mass of which is concentrated
at the center of gravity. The origin of coordinates is
placed at the point of intersection of the diametrical plane
and the mid-frame.

The error in determining the location is commensurate
with the value of the abscissa of the CG, and sometimes
much less.

Materials and methods. At the initial stages of de-
sign, empirical dependencies can be used to determine the
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lightweight of a ship, which are obtained by statistical
processing of data on the mass load of built and designed
ships [1].

The CG coordinate of any object relative to any select-
ed base plane is the ratio of the sums of the statistical
moments of the individual elements into which the object
under consideration is divided to the sum of the weights
of all elements, that is, to the weight of the entire object

[4]. To determine the abscissa of the CG (X,) of the

vessel, it is necessary to divide the static moment of the
vessel's displacement relative to the midsection (M «) by

the total displacement (A ):

X

1
A )

The static moment of the ship's displacement relative
to the midsection (MX) consists of the sum of the mo-

ments created by the ship's light (M, ), cargo (M, ) and
reserves (M X, ), as given in formula (2).

Mx:Mxo+MXi+ij- 2

To determine the applicability of the CG (z,) of a
loaded vessel, it is necessary to divide the static moment
of loads relative to the main plane (MZ) by the total

displacement (A ). However, it is necessary to take into
account the presence of a free surface of the liquid in

tanks and cisterns. For this, correction moments (Am, )

are introduced. The corrected CG applicate is given in
formula 3.

M, +Zm:Amh
j=1

Zy

@)
A
The static moment of loads relative to the main plane (
MZ) is found as the sum of the moments from the mass-
es of the light ship (M 2, )» cargo ( M, ) and stores ( M ’
):

Mz:Mz0+Mzi+sz 4
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The presence of a free surface of the liquid in ship's
tanks leads to a decrease in the transverse metacentric
height and, therefore, deteriorates the lateral stability of
the ship. The larger the dimensions of the tank, especially
the width, the greater the effect of the free surface of the
liquid. If there is a free surface of liquid in several tanks,
then their total effect can be so great that the vessel will
lose stability. It is not necessary that the vessel capsizes,
but it can get permanent heel. The amount of roll will
depend on the specific parameters of the lateral stability
of the vessel. The influence of the free surface of the
liquid is calculated as the correction by which the initial
transverse metacentric height decreases and is called the
correction for the influence of the free surface of the lig-

uid (Am, ) [5].

If a ship's tank is 100% filled with any liquid, then it is
considered that there is no free surface in this tank and its
effect on the stability of the ship can be considered in the
same way as the effect of any other cargo having a fixed
center of gravity.

Let us consider the physical meaning of the influence
of a free surface. If, under the influence of external influ-
ence, the liquid starts to move, then a moment of inertia
arises at the free surface of the liquid. The moment of
inertia of the free surface of the liquid, relative to its own
axis, leads to the appearance of a virtual center of gravity
at a certain height above its surface. In this case, the effect
of the free surface on the lateral stability of the vessel will
be the same as if the cargo with the same weight was
moved from the tank to the point of the virtual center of
gravity. Figure 1 shows the movement of fluid due to the
presence of free space in the tank and the emergence of a
virtual center of gravity [5].

Fig 1. Influence of the free surface of the liquid on the stabil-
ity of the vessel

Figure 1 shows that if the ship tilts at a certain angle,
then part of the liquid will move, and as a result, the shape
of the volume of the liquid in the tank will change. The
center of gravity of the liquid will move to point g1. Since
the center of gravity of the liquid is at the same time its
center of magnitude, the displacement ggl can be consid-
ered the curve of the center of magnitude. Obviously, if
we consider this movement by analogy with the inclina-
tion of a vessel, then a change in the center of the magni-
tude of its position will cause the appearance of a trans-
verse metacentre at point m and gm is the transverse met-
acentric radius, which can be calculated by the formula:

\
where: 1 - moment of liquid; inertia; V - liquid vol-
ume.

On the vessel, to facilitate the calculation of the free
surface correction, the so-called free surface moment is
indicated in the Ship Stability Information for each ship's
tank. Let's designate it with the letter I. As a rule, it is
indicated for the density of the liquid in the tank equal to
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1,000 t / m?. If the actual density of the liquid differs from
the calculated one, then the value of | must be multiplied
by the actual density [5].

The correction for the free surface of the liquid is cal-
culated by the formula:

Am, =1 x&, (6)
where: | - moment of free surface of a liquid in a ship's
tank; g - density of the liquid in the tank; D - weight dis-
placement of a vessel.
The ordinate of the center of gravity, as a rule, is not

calculated, since the loads are stacked symmetrically with
respect to the center plane and for themy; =0 . In any

case, the total moment M y from asymmetrically accept-

ed loads should be small enough so that there is no no-
ticeable heel angle, which is unacceptable during normal
operation [8].

To commence the calculations, it is necessary to intro-
duce the concept of the most static moment of the area of
any figure. The static moment of the area is the sum of the
products of elementary areas dA by the distance from
them to this axis, spread over the entire area [6]. Consider
a cross-section (flat figure) of arbitrary shape with area A
(Fig. 2). Let's select the elementary area dA in it and set
the coordinate system. The coordinates of the site will be
designated as X and Y, respectively. The static moment of
an elementary site relative to the X axis is given in formu-
la 7, and relative to the Y axis - in formula 8 [7].

dS, =ydA,
dSy = xdA.

()
®)

¥

dA

o X

Fig 2. Determination of the static moment of a flat figure

Summing up the expressions over the entire area of the
figure, we get, respectively:

S, =, vdA, (©)
S, = ijdA . (10)

To find the center of gravity of a complex-shaped
body, it is necessary to mentally break the body into parts
of a simple shape and determine the location of the cen-
ters of gravity for them. For bodies of simple shape, the
center of gravity is determined using their symmetry. So,
the center of gravity of a homogeneous disk and a ball is
located in their center, a homogeneous cylinder at a point
in the middle of its axis; a homogeneous parallelepiped at
the intersection of its diagonals, etc. For all homogeneous
bodies, the center of gravity coincides with the center of
symmetry. The center of gravity can be outside the body,
for example, at the ring.

Having determined where the centers of gravity of in-
dividual parts of the body are located (Fig. 3), they pro-
ceed to find the location of the center of gravity of the
body as a whole. The body is represented as a system of
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material points. Moreover, each point has the mass of its
part of the body and is located in its center of gravity [7].
Ut

ur ur ur ur

§

Fig 3. Determination of the CG of individual parts of the
ship's hull

In three-dimensional space, the coordinates of the cen-
ter of gravity for a rigid body are found as given in formu-

la11.
> Amx,
x =
m
2. Amy,
y.= - - (11)
> Amz,
-
m

where: M - boy mass; X; - coordinates on the X-axis
of the elementary mass AM, ; Y; - coordinates on the Y-
axis of the elementary mass AM; ; Z; - coordinates on the

Z-axis of the elementary mass Am; .

Results. Understanding the general principles of de-
termining the static moment of inertia and the coordinates
of the center of gravity of any body, you can start calcu-
lating the coordinates of the center of gravity of the ves-
sel. This is best done in tabular form. To simplify the
work, calculations are made either in Excel (this program
is developed and provided in this article), or in a special
program that is available on the ship.
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The first stage - we determine the moments (M % and

M, ) and displacement (A,) created by the light ship.

Light displacement — the displacement of a vessel in
tons without cargo, fuel, lubricating oil, ballast, fresh,
boiler water in tanks, waste water, ship’s stores, as well as
without passengers, crew and their belongings, but with
water, fuel, oil in boilers, engines and pipelines [9]. These
data are indicated in the document “Information on the
stability of the vessel”, as well as the coordinates of the
CG of the vessel when empty.

To determine the static moments of a light vessel, it is

necessary to multiply the light vessel displacement (A,)

by the coordinates of the center of gravity:
M, =AyxX,

M, =A,xz,

The second stage - we calculate the moments and dis-
placement created by the reserves. Reserves include all
fuels, oil and fresh water. The value of the abscissa of the
coordinates of the tank or tanker CG is considered posi-
tive if it is located from the midsection and negative - if it
is in the stern. The general formula for calculating the
moment is:

(12)

M.=§Pxx
A=A

n (13)
hﬂzj:: EiFﬂ XZ,

The calculation of ship's stores is shown in Table 1. In
the same table, we determine the correction moment of
the free surface, which will be taken into account when
determining the CG applicates.

Table 1. Calculation of static movements created by ship's stores

; Coordinates CG,

Stores = m Moments, tm @ S e .
wpe | Stores location 2w £ £s¢g é
yp = X; Z M, M, 3 3

Tank Nel P X4 Zy; PixX, PixZ, Am,
3 Tank Ne2 P, X, Zy, Pax X, P.%x7, Am,
2 Tank Ne3 P X13 Zy3 PaX X3 Pax 7, Am,
2 cese e cese e e -
Tank Ne n Pln Xin Z, Pln X Xip Pln X 7y, Amhln
Tank Nel Py X51 Z;, P XXy, P1x 2y Amy, .
E Tank Ne 2 P, X, Z,, P, x X, P, %xZ,, Am, |
4 Tank Ne 3 P,; X,a Z,, P,s X X, PraX Z,, Am,
D e e e e e e
Tank Ne n PZn Xon Zy, P2n X Xon P2n X1y, Amhm

S o Tank Nel I:)ml Xml Zml I:)ml x Xml I:)ml x Zm1 Amhrnl
[

L= | Tank Ne2 2 X2 | Zmo | PooXXma | PaoXZp, | AM
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Tank Ne3 I:)m3 Xm3 Zm3 Pm3 x Xm3 I:)m3 x Zm3 Amhm3
Tank Nen Pmn Xn Zin Pmn X Xinn Pmn XZun Amhmn
m m m m
Total Z P, Z M, Z M., ZAmhj
j=1 j=1 j=1 j=1
The third stage - we find the moments and displace- n
ment, which are created by the transported cargo. Weights M, = ZQi X X
that are located forward of the midsection have a positive I

abscissa sign, and weights that are located aft have a neg-
ative sign. The general formula for finding the moments
is:

n (14)
M Z; = ZQI X Zi

The calculation of the displacement and the moments
created by the weights are shown in Table 2.

Table 2. Calculation of displacement and moments generated by weights

CG coordinates, m

Moments, tm

c Weight of
argo space
cargo, t X, Z; M X M Zi
Hold Ne 1 Q. Xig Zyy QXX Q<7
Hold Ne 2 Q. X1 Zi, Q% X, Q%17
Hold Ne3 Qs X3 Zy5 Qi3 % X3 Qs X 745
Hold N m Q.. X i Qun XXy | Qun X2y
Twindeck Ne 1 Q. X1 Zy Q1 X%y Q1 xZy
Twindeck Ne2 Q,, X2 Zy, Qp %X Xy, Qp; X 2y,
Twindeck Ne3 Qza X23 Z23 Q23 X X23 Q23 X Z23
Twindeck Ne m Q. Xom Zym Qom X Xom Qi X 2,y
n n n
wa | 30 Sw, | 3w,
i=1 i=1 i=1

The fourth stage - we determine the total displace-
ment (A). It consists of the ship's light displacement  (
A,), the mass of the ship's stores ( Pj ) and the weight of

the total cargo (Q;). These calculations are shown in
Formula 15.
A=A, +P,+Q,. (15)

The fifth stage - using formula 1, we determine the
abscissa of the ship's center of gravity and using formula

3 - the applicator's center of gravity.

Conclusions. All the work done can be represented in
the form of a block diagram in Fig. 4. The abscissa CG is
used to assess the ship's landing, and the applicate is used
to assess the stability of the ship.

Knowing the coordinates of the CG will help in the fu-
ture to recalculate the parameters of the satellite dish to
the center of gravity of the vessel, which will increase the
accuracy of determining the position of the vessel.
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Calculation of
displacement

I
| Clultinatheabscissaof e G
'

L_____|

Calculation of
corrections

i
| Coloinathe shsissaof e CG
:

L
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Abstract. This article proposes an information model of the project management process of creating a technology transfer office
(hereinafter - TTO), which will increase the efficiency of project management and provide efficient and operative communication
between project stakeholders. The application of this information model will allow any higher education institution (hereinafter - HEI)
to effectively exchange information flows between stakeholders at each stage of the project, which is the key to successful project
implementation and creating an efficient project product on time and within budget.

Keywords: technology transfer office; technology transfer office creation; information model of project of creating a technology
transfer office; stakeholders of project of creating a technology transfer office.

Introduction. The creation of TTO is an urgent task for
HEI because the vector of Ukrainian policy is aimed at
building an innovative ecosystem [1]. However, the
authors’ analysis of domestic and foreign sources showed
that this issue has not been studied taking into account the
project approach [2]. At the same time, the creation of TTO
is a project itself, and therefore the application of project
management methodology will allow to implement this
project as effectively as possible. In the implementation of
any project an important role is played by considering the
interests of stakeholders and providing efficient
communication between them, which is the main task of
the information model proposed in the article.

Review of publications on the topic. TTO is in fact a
project management office (hereinafter - PMO) in the field
of technology transfer. In Project management body of
knowledge (PMBOK) the PMO is defined as a
management  structure that standardizes project
management processes and facilitates the exchange of
resources, methodologies, tools and techniques [3]. P2M
[4] defines the task of PMO as following: it coordinates the
appointment of professionals in all project teams, provides
line project teams with project management technology
and related services.

The issue of the functioning of project offices has been
studied by many foreign scientists, among them - I.
Kendall and S. Rollins [5], Trukhanovsky O.M. [6], even
the issue of the organization of the PMO was studied.
Domestic scientists define the concept of PMO [7], identify
functions and types [8]. However, the issue of creating a
PMO (TTO) in HEI has its own characteristics, and
therefore requires more in-depth research.

By TTO the authors understand the specific
organizational structure which is engaged in management
of projects and portfolios of projects of technology
transfer, applying the project approach in the activity,
within uniform information and communication system of
the organization.

A technology transfer project is a sequence of managed
measures to coordinate human, material and information
resources throughout the technology life cycle in order to
transfer and implement the results of research and
development of HEI in the field of business to create an
innovative product based on them.
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The aim of this study is to increase the efficiency of
project management of TTO creation in HEI and to provide
efficient and operative communication between project
stakeholders by building an information model of the
project management process.

Materials and methods. During the study, a system
approach and methodology of graphic simulation of
information systems were used. In a system approach, the
object of study is a system, a whole, a set of elements
interconnected and interacting with each other, which is
characterized by the presence of integrative qualities that
cannot be reduced to the sum of the qualities of its parts [9;
10].

Within the system approach the problem is solved
systematically by means of consideration of all elements of
the project and their general optimization [11].

A system approach is the basis for building models and
management methods that clearly define the goals and
measures to provide the achievement of the project goal [9].
This approach is proposed to be used at the stage of project
initialization in forecasting product performance indicators
- feasibility study of expediency of product creation in
combination with methods of system modeling [12].

The construction of the information model was also
based on the methodology of graphic simulation of
information systems - a special construction technology:
data flow diagrams (DFD). The information model of the
system in DFD is a data flow that is graphically represented
using a certain notations system: external entity
(terminator); process; subsystem or system; data storage or
storage; data flow [13; 14].

Results and discussion. Any project management
process involves managing project data flows, managing
project stakeholders and communications. It is the
effectiveness of the interaction of project stakeholders that
directly determines whether the project product should be
created efficiently, on time and within the planned budget.
The introduction, processing and exchange of project data
between stakeholders plays an important role in the project
management process.

The project management process for the creation of
TTO in HEI also involves the effective management of
project data flows, stakeholders and communications.
Stakeholders of TTO project in HEI: initiator, manager,
project team, supervisor, customer, owner, investors,
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competitors, authorities, public community, suppliers and
contractors, consumers.

In order to increase the efficiency of project
management of TTO in HEI and provide efficient and

Science and Education a New Dimension. Natural and Technical Sciences, VII1(29), Issue: 238, 2020 Sept.

operative communication between project stakeholders,
the author proposed an information model in Fig. 1.

Initiator Customer / Owner Project manager
{employee of HEI) (rector of HEI) (employee of HEI)
8
Supervisor %
(vicerectar of Investors (rector of
HED HEI and MES)
~— Project management
process of creating a e
Project team technology transfer """'f-‘?.’{{?_dm
(employee of HEI) ——
Authorities
Suppliers /
contractors
HEI's database

Community (employee,
students, research
organizations, business)

Consumers (employee,
scientific organizations,
business)

Fig.1. Information model of TTO project management process in HEI (DFD notation, context diagram) [Built by the author]

Due to the proposed in Fig. 1 information model, it
could be traced how stakeholders interact in the process of
managing the project of creating TTO in HEI and using

what exactly documents. Information flows of the project
management process of TTO creation in HEI are given in
table 1.

Table 1. Information flows between stakeholders in the process of project management of creating TTO in HEI

Ne Exchanged information Stakeholders that provide information Stakeholders that receive information
1 Project idea Initiator Customer, manager, supervisor, investors
2 Project documents Initiator, team, supervisor, manager, cus- Team, supervisor, manager, customer, owner,
tomer, owner investors
3 Founding documents, Authorities Project team, manager, customer, owner, su-
permits, licenses pervisor
4 Purchase contracts Suppliers and contractors Team, supervisor, manager, customer, owner
5 Information on project In the process, the community receives in- Customer, owner, manager, supervisor, team,
product formation about the project product from community, consumers, authorities
the customer, supervisor or manager

Table 1 allows to track the information exchanged by
stakeholders of the project of TTO creation in HEI, as well
as directly the stakeholders who provide and receive
information. All information is stored in HEI’s database as
shown in Fig. 1.

The process of project management of TTO creation in
HEI involves the several stages including: project
initialization,  planning,  implementation  control,
completion and final analysis of the project. At each of
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these stages, there are certain information flows between
different stakeholders. In order to increase the efficiency of
project management, the creation of TTO in HEI at each of
the above-mentioned stages and to provide efficient and
operative communication between project stakeholders at
the appropriate stages, the information model on DFD
notation in the form of the diagram of 1 level is suggested
by the authors as shown in Fig. 2.
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Initiator Customer / Owner 1 Projlcct mar}a}g{cEli)
; employee of HE
(employee of HEI) _{.1_'_(.:-ct0r0fH'[‘.D“-" < ___ _P Y _
o %o{ ) Investors (rectorof
G L Project HEI and MES)
. initialization
Supervisor —
(vicerectorof | T F—\ [
HEI) =/ ey, \N, |/
~ %\ Project planning [
| A [
|/
N/ Authorities
Projectteam Project |
(employee of HEI) | implementation [ -
\ control /" Founding documents,
| _ permits, licenses
| —a A
N : ‘ - 9 ,/\ . ~\
Suppliers / contracts _— VoL 69‘-50 & < Comp lctlon.an:i
contractors — A\ 55\3&_0 _\@\Q E— final anal)lms of
\ ng . the project
\ \ T
L -
. AR Ve id
Community (employee, // R Consumers (employee,
students, research HEI's database “ scientific organizations,
organizations, business) business)

Fig. 2. Information model of the project management process of TTO creation in HEI (DFD notation, level 1 diagram) [Built by the

author]

www.seanewdim.com

as well as using which documents. Information flows of
each stage of the project management process for the TTO
creation in HEI are shown in table 2.

Due to the proposed in Fig. 2 information model the
interaction of stakeholders could be traced at each stage of
the project management process of TTO creation in HEI,

Table 2. Information flows between stakeholders at each stage of project management process of TTO creation in HEI

Ne | Exchanged information | Stakeholders that provide information | Stakeholders that receive information
1. Project initialization
1.1 | Project idea Initiator Customer
1.2 | Project charter Manager, supervisor, team, customer, | Team, supervisor, manager, customer, owner, in-
owner vestors
2. Project planning
2.1 | Project charter Manager, supervisor, team, customer, | Team, manager, customer, owner, supervisor
owner
2.2 | Project plans Manager, supervisor, team, customer, | Team, manager, customer, owner, investors
owner, investor
2.3 | Founding documents, Authorities Manager, customer, owner, investors, authorities
permits, licenses
2.4 | Information on project prod- | Manager, supervisor or customer Supervisor, manager, customer, owner, commu-
uct nity, consumers
3. Project implementation control
3.1 | Project plans Manager Team, manager, customer, owner, investors
3.2 | Purchase contracts Suppliers and contractors Customer, manager
3.3 | Information on project prod- | Manager Supervisor, manager, customer, owner, commu-
uct nity, consumers
3.4 | Founding documents, Authorities Manager, customer, owner, investors, authorities
permits, licenses
3.5 | Project reports Team Manager, supervisor, customer, owner, investor
4. Completion and final analysis of the project
4.1 | Purchase contracts Suppliers and contractors Team, supervisor, manager, customer, owner
4.2 | Founding documents, Authorities Manager, customer, owner, supervisor, team
permits, licenses
4.3 | Project final report Team Manager, supervisor, customer, owner, investors
4.4 | Information on project prod- | Manager, supervisor or customer Customer, owner, manager, supervisor, team,
uct community, consumers
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Thus, the information model of project management
process of TTO creation in HEI proposed in this article
allows to identify information flows between project
stakeholders and increase the communication efficiency

that will increase the efficiency of the project as a whole
and allow to create a project product efficiently, on time
and within budget.
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