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KAPITEL 1/ CHAPTER 1
VIBRATION PROTECTION OF INSTRUMENTS AND EQUIPMENT ON
MOVING OBJECTS IN LOW-FREQUENCY SPECTRUM
DOI: 10.30890/2709-2313.2023-17-03-011

s

Beryn

Hapasi cepen mpiopuTeTiB COLIATbHO-EKOHOMIYHOTO PO3BUTKY KpaiHU CTOITh
NUTaHHS BIOPO3axXMUCTy ISl CY4aCHHUX TPAHCHOPTHHUX 3aco0iB, B TOMY YHWCHI IS
aBiallli Ta pakeToOyAyBaHHS, € OJHUM 3 HAMOUIbII akTyadbHUX. MexaHiuHa i Ha
€JIEMEHTU KOHCTPYKIIIT pyXoMoro 00’ ekTa Moxke OyTH sik Oe3mocepeaHs (CUIoBa), TaK
1 orocepe/ikoBaHa (KiHeMaTH4HAa) — BHACIIOK PYXY OMOPU. 3MEHILIEHHS HETraTUBHOTO
BILUIMBY BIOpaIliiHUX HaBaHTaXXE€Hb MOKJIMBO JBOMA HIITXaMU — BIOPOTIOTJIMHAHHSIM 1
BiOpoi3osLieto. [lepmuii HanpsIMOK IHTEHCUBHO PO3BUBAETHCS, OCOOJIMBO HA OCHOBI
CyYaCHHUX KOMIO3MUI[IMHUX 1 CHIHEHUX MaTepiaiiB, aje BiH €()EeKTUBHUU JIMILIE Ha
BHUCOKHX YaCTOTaX.

Bi0poi30s11i10 HIMPOKO 3aCTOCOBYIOTh Y PI3HUX Tramy3six TeXHIKH. OcoOJauBO
TaM, Ji¢ HaBaHTa)KEHHS OCOOJIMBO BEIIMKi: aBTOMOO1JIe0yIyBaHHs, CyTHOOYIyBaHHS,
aepOKOCMIYHA Tally3b. B 0IHUX BUIIaKaX CUCTEMU BIOPO130JIs1Iii € «BOYJOBAaHUMMIY B
KOMILUICKCI 3 00'€EKTOM, IO 3aXHINAETHCS, SK HOTO HEBIAJIIbHA YacTWHA (I1IBICH
aBTOMOO1JIIB, CHUIOBHX YCTaHOBOK KOpaOJiB TOIIO). B iHImMMX BUIMagKax OJHI M Ti XK
OpUiaad Ta yCTaTKyBaHHS 3aJIe)KHO B MICIb PO3TallyBaHHS MiJalOThCsl TOCUTH
pi3HEM 3a (QopMOI0 a00 IHTEHCUBHICTIO HaBaHTaXeHHsAM. OTe, MPOEKTYBaHHS
BIOPO3aXMCHUX CHUCTEM Ma€ IHAMBIAYAJbHUM XapakTep 1 BHUKOHYIOTh HOro 3a
HACJIIKaMU CTaTUYHOTO 1 TUHAMIYHOTO PO3PAXYHKIB.

VY mpocrtiii Mozen BIOpO3axXUCHOT CUCTEMH, 1110 A03BOJIIE BUBUUTH MPOCTOPOBUI
pyx Juokepena i oO'ekTa, TuIa BBaXKalOThCS A0OCOMOTHO TBepAUMHU. CyKyHHICTh
B10pOI30JIITOPIB, 11O iX CHOJYYarOTh, YTBOPIOE MPYKHUW MIABIC TLIA, IO MIAJIATAE
3aXUCTY.

BiOpoizosaiiiini  cucTeMu, 3TiHO 3 CYYaCHHM MiAXOJ0M, MOJIUISEThCS Ha
akTUBHI Ta macuBHi. [lil aKTUBHUMH pO3YyMIIOTh CHCTEMH, IO MAaKOTh y CBOIl
CTPYKTypl JKepesla €Heprii Ta JIaHLUIOTH YIpPaBIiHHA 31 3BOPOTHHUM 3B’A3KOM.
OCHOBHOIO TIEpPEBarol0 AaKTUBHUX BIOPO3aXHCHHUX CHCTEM € iX BHCOKa Hecyda
3natHicTh. OJHOYACHO CJIIJ BIA3HAYUTH, IO SK IPABHIO, BOHHM BIJIPIZHAIOTHCS
CKJIaJIHICTIO, JOPOTOBU3HOIO 1 BIAHOCHO BY3bKHM pOOOYMM J11alla30HOM 4YacCTOT.
[IIupoKoro BUKOPUCTAHHS B 1HXKEHEPHIM MPAKTHUIIl BOHU MOKU IO HE 3HAWIILIM Ta
MepeBakHO MAIOTh JTOCIITHUIIBKUN xapakTep. [lacuBHi BiOpo3axucHi cucteMu 100pe
JOCT/DKEHI Ta MaloTh JCKIJbKa HampsMKIB B 11€0JIOTIYHIA 1 KOHCTPYKTHBHIM
peamzamii. IlepeBakHa OUIBIIICTH 3 HUX pO3IIIAAAE MHUTAHHA BiOPO3aXUCTy B
JTIHIHHIY ToCTaHOBIN 331a4i. JloCTi[KEeHHS TMHAMIKY TaKUX BIOPO3aXUCHUX CHCTEM
HE BUKJIMKA€ MPUHIMIIOBUX TPYIHOILIB Hi 3 O0KY Teopii, Hi 3 TOUKH 30PY aJI€KBaTHOCTI
OpakTU4HOT peanizamii. Xo4ya HaBITh y [bOMY BHUIAAKYy BHUHHUKAIOTH MPOOJIEMH
oOyMOBJIEHI TEPTSIM B BYy3Jlax, yJapamMu B OOMeXyBauax pyXy HaBiTh 3a YMOBH
HE3HAYHUX MEPEMIllICHb.

!Authors: Arkhypov Oleksandr, Korobko Ivan, Marinoshenko Oleksandr, Sukhov Vitalii, Stefurak Taras
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3BakarouM Ha Te, 10 3aja4ya 3aXUCTy BiJ BiOpallii 4yacTo OJJHOYACHO BUPIIIYE 1
3a/1auy 3axuCTy Bix yaapiB [1], e BUMarae ajist mepeBa)KHOT OUTBITOCTI «JTTHIMHIX)
3aXMCHUX CHUCTEM 3HAYHHMX rabapuTiB 1 HEOOX1IHOCTI BUKOPUCTAHHS E€JIEMEHTIB, SKi
3a0e3MeyyI0Th TUCUTIAII0 eHeprii. BiabIIicTh MacuBHUX CUCTEM €(hEKTHBHO IpAaItoe
Ha yactoTtax noHan 10 I'1y i Bume. 3MEHIIICHHS! HIPKHBOT TPAHUIll pOOOYUX YaCTOT BEC
70 HeMpomopIiitHOro 3poctaHHs radaputiB. OcoOIMBO YCKIaTHIOETHCS 3ajaya 3a
YMOBH 3aXMCTy B Jllalla30H1, TaK 3BaHUX, CelicMiuHUX YacToT — 5 'l 1 Hmkve. Otxe,
BUHHMKA€ HEOOXIJHICTb BUKOPUCTAHHSA HENIHIMHUX BIOPO3aXUCHUX CHUCTEM 3
rapaMeTpamH, 1110 PETYJIIOITHCS. A JIJIsi CHCTEM YCTAaHOBJICHUX Ha pPyXOMHUX 00’ €KTax
OJIHOYACHO Ma€ BUPINIYBaTUCA 3ajada ONTHMIi3allli radapuTiB, 4acTo cTaOiizarii
MOJIO’KECHHSL.

[Ile Ounplie yCKIaAHEHb BHHHMKAE 32 YMOBHM HEOOXIJHOCTI BIOpPO3axHCTy 3a
JeKUIbKOMa HampsiIMKaMu, TOOTO 3a HEOOX1AHOCTI BAKOPUCTAHHS CUCTEM 3 ICKUJIbKOMa
CTYNEHsIMU BUIbHOCTI. Hailnpocriie peanaizoByeThCs B IIbOMY pa3i BIOPO3axXHCT B
moOyI0BI KacKaIHO1 BIOPO3axXUCHOT CHUCTEMHU, KOJIM TIEBHOMY HAIpsIMKY BiOBiga€
CBOSI OKpEMa 3aXMCHa CHCTeMa, ajie € 1HII BapiaHTH PO3B’S3aHHS TaKOl HEMPOCTOi
3amadi [2]. BigmoBigHO KOXEH piBEeHb, IO BIANOBIJAE€ TIEBHOMY IIEPEMIIICHHIO,
«BOYIIOBYETHCS» KOHCTPYKTUBHO B 1HIIUH. 3p0O3yMiJIO, 3 TOYKH 30py MiHIMi3allii
rabapuTIiB 1 MaCH TaKUM ITiAX1J1 HE € ONTHMAJIbHHIM.

Metoto poOOTH € O03HAMOMJIEHHS 3 KOHCTPYKIIE€HD 1 MPUHIUIOM POOOTH
MAaCMBHMX BIOPO3aXUCHUX cUCTeM 3 Kopekiieto xopcTkocTl (BCKIK), mo mpaiorTs
MOYMHAIOYHM 3 HHU3BKOYACTOTHOTO CIEKTpa 1 MPOCTOPOBUX TPOCOBUX KOHCTPYKIIIH
PO3pO0JICHUX aBTOPAMH.

1.1. Orasia BiOpO3axuCHUX CHCTEM 3 KBA3iHY/JIbOBOIO KOPCTKICTIO

BibOpartiga, ki miisraroTe MpWIAAd Ta amaparypa, L0 BCTAaHOBJICHI Ha
TPAaHCIOPTHUX 3aco0ax B peajbHUX YMOBaX Ma€ CKIAQAHUN 1 JajJeKkuid BiJ
CUHYCOIIJaJTbHOTO BHJY Xxapakrtep. Yactime 3a Bce BiOpalliiiHe HaBaHTAKEHHS
CHPOLIYIOTh Y BUTJIAMI CyMH TapMOHIYHUX CKJIAJIOBUX. Y CTaHOBKA BIOPO3aXHCHOI
CUCTEeMH MDK O0’€KTOM 3axHCTy Ta JPKEpesroM BiOpaiii came 1 chnpsMoBaHa Ha
3MEHIIICHHS] HETaTUBHOT'O BIUIMBY OCTAHHBOTO. 3TiAHO 3 CTATUCTUYHUMHU JaHUMHU [3],
oOnaHaHHS JITaKiB €KCIUTyaTy€eThes B Aiana3oHi 9actoT 3 - 400 I'm, kopabmai 5 - 50
['u, HazemHux TpancnopTHHUX 3aco0iB 3 - 200 I'u. [Ipu ipoMy NPUCKOPEHHS MOXKYTh
oytu Big 1 g mo 10 g. Omxe, BiOpo3axucT Tpeba MOYMHATHA OPIEHTYIOYHCHh Ha HUKHIO
I'PaHUIIO JIF0YMX YacTOT.

BinnmoBigHicTh po3po0sieHOT BIOPO3aXMCHOI CHUCTEMH IMOCTaBICHUM 3a/JayaM
3MIACHIOIOTh NUIAXOM MPOBEICHHS JOCHIIKEHb Ha BIOPOCTIiKICTh, BiOpo- Ta
yaapoMminHicTh. Icnmut  Ha  BIOPOCTIMKICTH BEIYyThCSI 3 METOI  IEPEBIPKU
poboTo3aaTHOCTI OONajgHaHHA abo TpWIaaAiB 3a BIOpaIiHHOTO HaBaHTAXXEHHS B
3aJIaHOMY Jllalla30HI 4acTOT 1 MPHUCKOpEeHb. lcnmuTu Ha BIOpO- Ta yIapOCTIHKICTh
JTIO3BOJIAIOTh TEPEBIPUTU 3JIaTHICTh 00’€KTa 3aXUCTy BUKOHYBAaTH CBOi (YHKIII Ta
30epiraTd CBOi XapaKTepUCTUKU W TMMapaMeTpu B Jiarla3oHax, IO BCTaHOBJECHI
cTaHAapTraMu (IHIIMMA HOPMATUBHUMM JOKYMEHTAMHM), MICHA Jii MEXaHI4HOIo
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HABaHTA)KCHHS.
Hebe3neky BiOparlii MOXKHA OLIIHUTH, HANPHUKJIa, 3a JOIMOMOTOK KoedilieHTta
nepeBaHTaxeHHsd. [IpuMHABIIM, IO KOJIMBAJIBHUU PyX OIMCYETHCS CHUHYCOIIOIO,

OCTaHHIM MOKHA BU3HAYHUTH 32 (OPMYJIOH0:
w?*A
n=-—, (1)
g
ae w 1 A — KOJOBa 4acToTa 1 aMIUTiTyJa 30ypOIOYOro HAaBaHTAXCHHS, ( —

MPUCKOPEHHS BUIHHOTO MAIHHS.
B imxeHepHiil mpaKTHIlll YacTille KOPUCTYIOThCS AJsi BU3HAUYEHHs KoedilieHTa

nepeBaHTaKEHHS THIIOK (POPMYJIIOIO:

«F2
n=20 = 445241073, )

250
ne A — aMmIiTyia BUMIpsSiHA B MM, [ — dacToTa 30yprOro4MX KOJIWBaHb B ['11.

Ouinka epeKTUBHOCTI pOOOTH BiOPO130JII0I0UO0T CUCTEMHU MOXKE OyTH MPOBEICHA
PI3HUMH XapaKTEPUCTUKAMHU, OJIHIEIO 3 HAMOUIBIII BUKOPUCTOBYBAHUX € KOE(MIIIEHT
B1Opoi3osii k:

. wi+4p2xw?
= \/ (03-w2) +4p2x0?’ 3
b
f=5- 4

[ "
A€ Wy = /; — BJJaCHAa 4YacCcTrora CHCTEMH, @ — YacToTa 36ypIOI0‘-IOl CHJIN,

b — xoedimieHT, 1O XapakTepusye aeMndyrdi BIACTUBOCTI BIOPOI30JIFOFOYO]
CUCTEMH, M — Maca 00’ €KTa, 10 3aXHUIIAETHCS.

Konu k < 1, To BUKOpUCTaHHS BIOIPOI301I0I0Y01 CUCTEMH AOLIIBHE, 32 YMOBU
k > 1 BuxkopucranHs cucTeMHu HeeEKTUBHE.

MoskiiiBa OITIHKa 1 3a CITIBBIJHOIICHHSIM YacTOT BJAcCHOI 1 30ypIOIOYOi CHIIH:
— =W, > V2, B 1pOMy BHMajKy Bibpoisomioroua crucTema Bike edexTuBHA. 3i
0
30UTBIIEHHSIM BEIMYMHA W, €(PEKTUBHICTh 3aXHCTy 3pOCTaThMe, TOOTO BjacHa
4acTOTa Ma€ MaKCHUMaJbHO PI3HUTUCS BiJ 4YacTOTH 30yprorodoi yacTtoTd 1 OyTu
MEHIIO 3a Hei. OTKe YuM MEHIa BiacHa 4acToTa BiOPO3axXMUCHOI CHCTEMHU, THM

JOIIBHIIIE i1 BUKOpUCTaHHS. [IpudoMy 3acTocyBaHHs JeMrdyBaHHS pailioHaIbHE

e IpH w, < V2, 10610 MeMndyBaHHs KOPUCHE JUIIE MOOIH3Y PE30HAHCY, a TIPHU
BiJIJIaJIEHHI BiJ] HLOT'O BOHO JIMIIIE TOTIpIITy€E BIOPOI3OJIALIIIO.

HaBeneHi aprymMeHTH JOBOJSATH, 110 BUKOPUCTAHHS JIHIMHUX CHUCTEM BUMAarae
BUKOPUCTAHHS «M’SIKUX» TPYKHHX €JIEMEHTIB, a OTXe BEJIMKHX rabapuTiB 1 mac
B1OpO3aXUCHUX CUCTEM, TOPIBHSIHUX 32 BEIMUYMHOIO 3 MACOIO 00’ €KTIB 3aXUCTY.

3 TOYKHM 30py 3aXHUCTy BiJl YAapHOIO HAaBAaHTa)XEHHS y BUIIIAAI OJMHUYHOTO
IMIyJIbCY TIPU MPOEKTYBAHHI JIIHIKHUX BIOPO3aXUCHUX CHCTEM CIiJ] IaM’sITaTd, 110
’KOPCTKICTh HECYYOTO MPYKHOTO €JIEMEHTa Ma€ 3aJJ0BOJIBHSATH CITIBBIAHOIICHHIO:

c<m? (5)

912’
7€ C — KOPCTKICTh MPY>KHOTO EJIEMEHTA; M — Maca 00’ €KTa, 110 M IJISATAE 3aXUCTy
BiJl yAapy; T — 4yac Jii yapHoro iMITyJIbca.
31 CHiBBIJHOIIECHHS BUILIMBAE, 110 KJIACHYHI JIHINAHI BIOpPO- Ta yJIapo3axucHi
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CHUCTEeMH OyIyTh palliOHAIbHI JIUIIE 32 YMOBH i BIIHOCHO HEBEJIUKHUX 32 4acOM il
YAQpHOTO IMIYJbCy. B mpoTHUieKHOMY BHMAAKy HEOOXITHO CYTTEBO 3MEHIITYBATH
’KOPCTKICTB, IO BeJle 0 3pOCTaHHs rabapuTiB BiOpo3axucHoOi cuctemu. i cuctem,
BCTAHOBJICHUX Ha TPAHCIOPTI, B AaE€POKOCMIUHIA Tamy3l  Jyke YacTo Le €
HETIPUITY CTUMHM.

Oco0mMBOCTI KJIACHYHUX JIHIMHUX CHUCTEM OOYMOBHWJIM JIOCTIIHHKIB [0
PO3pPOOKH HETIHIWHUX BIOPOI30TIOIYHMX CHUCTEM, OCOOJMBO B YMOBax OJHOYACHOI
yaapHoi aii. OJHMM 3 HampsMKIB TaKuUX JOCTIKEHb € BIOpO3aXHCHI CHCTEMU
KkBa3iHynb0BO1 xKopcTkocTi (BCKIK). Haitbinbim gockoHano Teopis BiIOPO3axXHMCHHUX
CUCTEM 3 KOPEKIIEI0 KOPCTKOCTI pO3TJISTHYTa B POOOTI KOJIEKTUBY aBTOPIB HA YOI 3
I1.M. AnalyxeBum [4]. MeToro 1aHoi poOOTH HE € BUKJIQJICHHS TEOPil TAKUX CUCTEM,
TOMY BIAMITUMO JIMIIE 1X XapaKTepHi OCOOIMBOCTI.

BCKX € cunTe3om niHIHHUX cUCTEM (MOXKYTh OyTH 1 HEINIHIIHI) 1 KOPEKTOPIB
&KOpcTKocTi. Jliss OCTaHHIX HIAK HE BIUIMBAE€ HA CHPUUHATTS HaBaHTAKCHHS B
CTaTUYHOMY ToyiokeHi. Ha 1ielt yac po3poOiieHOo AeKiabKa THUIB KOHCTPYKINN 3
KOPEKITI€10 )KOPCTKOCTI 1 3aIpOIIOHOBAaHA BiIOBIIHA KiIacu(iKallis, ajie OCHOBHA i7es
KOpekilii HaBeleHa Ha pUCYHKY 1. CTaTWyHE HABAHTAXKEHHS CIPHUIMAE OCHOBHHIMA
MPY>KHUN €JIEMEHT >KOPCTKOCTI C;, a KOPEKTOPH 3 KOPCTKICTIO C, B CTATHYHOMY
MOJIOKEH1 MEePIEeHIUKYIISPHI 10 OCl OCHOBHOI'O NPYXHOTO €JIEMEHTa 1 MOIepeaHbo
nedopmoBani. [lpuuomy B 1bOMY BHUIAJKY OPCTKICTh OCHOBHOTO HPYXHOTO
eleMeHTa Moxe OyTH BHCOKOI, a Hecyda 3aaTHicTh BCKIK 3amexuth muiie Bif
YKOPCTKOCTI OCHOBHOT'O TIPY>KHOTO €JIeMEHTa 1 oro nmonepeanboi aedopmariii. OTxe,
TaKUM YMHOM 3a0€3MeUyI0ThCsl He3HauH1 radapuTH Ta CTIMKICTh. | TO0BHE, 3a TAaKOTO
MiX0AY, YCYBAa€ThCS OCHOBHUN HEIOJIK JIHIHHUX BIOPO3aXMCHUX CHUCTEM — BEJIMKI
rabapuTi Ta HEOOXIHICTh KOHCTPYKTHUBHOTO MiJKPIMJICHHS MPY>KHUX €JIEMEHTIB B
JESIKUX THIaX BIOPO3aXUCHUX CHCTEM.

C2 Cz2

VVVYV

C+ 7

Pucynok 1 — Po3xpaxynkoBa cxema koHcTpykuii BCKK

[Ipu BUXO1 3 piBHOBAaru KOPEKTOPH KOPCTKOCTI CTBOPIOIOTH CHUJIH, IO JIOTh B
MPOTUJICKHOMY HampsSMKYy BiJl JIli OCHOBHOIO Mpy:KHOro enemeHTa. lle Beme 1o
3HM)KEHHSI CyMapHOi »KOPCTKOCTI BIOPO3aXMCHOI CHCTEMH Ta BIJIOBIJTHO 3MEHIIYE
BJIACHY YAaCTOTY KOJMBaHb. [IpydyoMy BenMuYMHA CyMapHOi KOPCTKOCTI MOXeE
PEryJIoBaTUCs K KOHCTPYKTUBHUMH MapaMeTpaMu, Tak 1 BETUYMHOIO MOMNEPEIHbOT
nedopmMariii KopektopiB. Takl cUCTEMU € HETIHIMHUMU, ajie JJis TIEBHOTO Jiana3oHy
aMILTITY]] MOXKHA 3a0€3MEeYUTH MTPAKTUYHY JIHINHY MOJieNb (PUCYHOK 2).
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Pucynok 2 — Xapakrepuctuku xkopcrrocti BCKIK

Ha naBenenomy rpadiky BUKOPUCTAHHI HACTYMHI MO3HAYECHHS: C, = i, X, = %,
7Ie € — KOPCTKICTh BIOPO3aXMCHOI CUCTEMHU, C; — YKOPCTKICTh HECY4OTO (OCHOBHOTO)
eJeMeHTa, X — MEPEeMIIIeHHS B3/0BXK BEPTUKAIBHOI OCI HECy4yoro ejemeHta, [ —
HAWKOPOTINA BiJICTAaHb MK IIApHIpAMHU MPY>KHOTO €JIEMEHTa KOPEKTOpa KOPCTKOCTI
Cy.

TeopeTtnyHo BiacHa yacToTa MOKe HAOJIMXKATHUCS 0 HYJIA, TOOTO cCUCTEMa Mae
HYJIbOBY KOPCTKICTb, 3aBJSIKF YOMY BOHH i OTPUMAaJIM CBOIO Ha3By. BakimBO Takox,
0 MpU HAOJIMIKEH1 10 TPaHUIll PoOOYOro Jiama3oHy KOPCTKICTh PI3KO 3pPOCTaE.
Takum 4yMHOM cucTeMa peaiizye (PyHKII0 M’SKOTO YNopy, 10 OOMEXYye yaapHi
HaBaHTa)XeHHA. /|71 mpakTUYHOT peani3allii YuCTO «HYJIbOBa» )KOPCTKICTh HeOaxkaHa.
Le MOsICHIOETHCS TUM, 1110 B IPOLIEC POOOTH MOXKYTh OYTH 3yUHKH U 00’ €KT 3aXUCTY
MOK€E OMHHUTHCS OJIM3BKO JI0 TPaHUINl poOOUYMX TepeMmimieHb. To/li moYaToK HOBUX
KOJIMBaHb MOXXE MPHUBECTH 10 ynapiB 00 (i3uyHi oOMexyBaul HE AMBIAYUCH HA
HEJTIHIMHICTh CUCTEMU BIOPO3axuUCTy. 3 JOCBIAY JOCHIKEHb TAKMX CUCTEM aBTOPaMHU
3HIDKEHHS BJIACHUX YacTOT MeHIie sk 2 [l € HeaouiIbHUM, 00’€KT MOXKE He
MOBEPHYTHUCS B CTAH CTATHMYHOI PIBHOBAru 3a OpPakoM HEOOXITHOI >KOPCTKOCTI, sIKa
«MIATATY€» 00’ €KT 3aXHMCTY B IMOJIOXKEHHS CTATMYHOI PIBHOBArd, TOOTO B CEPEAUHY
Jllara3oHy MepeMilleHb. 3pO3yMiIo, 0 XapaKTEPUCTUKH KOPCTKOCTI 3alie’KaTh BiJl
Macu 00’€KTa, KM MiAIArae 3aXucTy 1 rabapuTiB CHCTEMH.

3rigHo 3 knacudikaiiero 3anpornoHoBanow [1.M. AnabyxeBum BiOpOi30JATOpH
peanizoBaHi 3a CXEMOIO HaBelIeHO Ha pucyHKY 1 BimHocsaTbes n0 BCKOK tumy A.
Kpim TOr0, B IH)K€HEpHI1I NPAaKTUIl BAKOPUCTOBYIOTHCS 1 1HILI Bapiallli BIOpO3axXUCHUX
CUCTEM 3 KOPEKIIi€I XKOopcTkocTi. Ha pucynkax 3 1 4 HaBeIeHO JBa IHIIUX THIH
BCKXX, mo 3a 3ampomoHoBaHOI Kiacudikamiero BimHOcAThes g0 THHiB B 1 C
BIJITTOBIJTHO.

3a cBoimu BiOpo3axucHuMu xapakrtepuctukamu Bci tunu BCKXK ToToxHI,
PI3HHMIIS MOJISITAaE B CIOCO01 peasizallii NpUHIUITY KOPEKIIii )KOPCTKOCTI.

Crnin BiA3HAYUTH HACTYIHI BaXJIMBI JUJIs MpoekTyBaHHs ocoOimBocti BCKIK
TPHOX KOHCTPYKTHBHHUX THIIIB:

- B cUCTeMax TuIly A 3a OyJb-SKMX NapaMmeTpiB € IHTEpBAIA NEPEMIIICHb 3
KBa31HYJbOBOIO KOPCTKICTIO;

- B cucremax tuny B 1 C iHTepBaiM 3 KBa3iHYJbOBOK JKOPCTKICTIO

: 8
peani3yloTbes Jmie 3a ymMoBu O, < 1, ne s cuctem tuny B §, = TO, ne Oy —

nedopmMaliisi TONepeHBOTO MIKATTA KOPETYI0Uoro eleMeHTa, [ — JoBKUHA BaXKess
PO3TAIIOBAHOTO MIXK KOPETYIOUHUM IPYKHUM €JIEMEHTOM 1 OMIPHOIO MOBEPXHEIO, IS
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Pucynok 3 — Koncrpykuis BCK/K tuny B
1 — OCHOBHWMIA IPY>KHUM €JIeMEHT, 2 — 00’ €KT, IO 130JIF0E€THCS Bl BiOpaIriif,
3 —npy>XHUI €JIeMEHT KOpPEeKTopa, 4 — Baxib, 5 — KOJMIIIATKA.

6

7
7/ 7

4 3
, =

.

Pucynok 4 — Koncrpykuiss BCK/K tuny C
1 — 06 ’exm, wo izom0emvca 8i0 8iopayiti, 2 — NPYICHUL eleMenm Kopekmopa, 3 —
PONUK KopeKkmopa, 4 — npo@inbo8ana nogepxus, 5 — 0CHOBHUL NPYIHCHUL elemenm, 6
— KoJliuwamka.

8o
ri+1y’
KOPETyIuoro eJIeMeHTa, 7y, T, — paJlyCu KpUBU3HU KOTKa OOKOUYBaHHS KOPEKTOpa 1
npo(dUTLOBaHOI MOBEPXH1 BIANOBIIHO;

- CHCTEeMHM TUIly A 3aBKIU HeNiHiiHI, a cuctemu tumy B 1 C 3a ymoBu 6, = 1
JIHINHI;

- HYJbOBa >KOPCTKICTh pealli3yeThCs JiMIIe B TOYlll piBHOBaru (x = 0),
KBa31HYJIbOBA KOPCTKICTh Peali3y€eThCsl B MIEBHOMY Jl1alla30H1 MEPEMIIIEHb HUIIXOM
nig00py CHIIOBUX 1 reoMeTpuuHuX xapaktepuctuk BCKK.

Kpim ocHOBHOI 3a7a4i BiOpO3axXUCTy MPU KOHCTPYIOBAHHI PO3IVITHYTUX HUKYE
B1OpO3aXMCHUX CUCTEM HaMarajucs BAKOPUCTOBYBATH KOHTCHHEPHUHN MIIX1]T.

Posrnsaemo nesiki npukiaau peanizoBanux koHCTpykiin BCKIK, yactuna 3 Hux
paHiie OyJa po3risiHyTa B poooTi [5].

cuctemu tury C 6, = ne O, — nedopmarlis MOMEPEAHBOTO TiIHKATTS
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1.2. PecopHmuii BiOpoi30J19TOP 3 KOPEKUI€I0 KOPCTKOCTI

Maiixke 3aBxau 3a7a4a BIOpO- Ta yAap03axuCTy B HU3bKOYACTOTHOMY Jiama3oHi
BHUMarae 1HJMBITyabHOTO MIIXOy Yepe3 Te, 10 HAKJIAJAI0ThCsA, KPIM BUMOT 00
Jianma3oHy 4acToT, JOJIaTKOBl YMOBHU: HEOOXIJIHICTh cTabimi3arlii, Jiarna3oH aMILTiTy ]
1 Temmepatyp Tomo. B mepeBakHili OUIBIIOCTI HABEACHUX HMXKYE KOHCTPYKLIN
HaMarajucsi BAKOPUCTOBYBATH KOHTCHMHEPHUN MiAXid, TOOTO y SIKOCTI 00’€KTa, III0
MIJJISITA€  3aXUCTY PO3TISAIAEThCS  YHI(MIKOBAaHUI KOHTEHHEP, BCEPENIMHI SKOTO
PO3MIIIYIOTHCS MPUJIAIN 1 00JIaTHAHHS.

3anexHO BIJI YMOB €KCIUTyaTallii 3a TaKoro IiJXOJYy BUHHUKAIOTh MUTAHHS
3a0€3MeUeHHs MIIBOAY JIHIA KOMYHIKAIli: €JeKTPUYHUX, MMHEBMATUYHHUX TOIIIO.
Oco0sMBO 11€ aKTyaJlbHO B HU3bKOYACTOTHOMY CIIEKTpI, 110 0OYMOBJIEHO NEPEBAKHO
BIJIHOCHO BEJIMKUMHU aMIUTITYJJaMU TiepeMileHb. JJisi okpeMux mpuiaaiB HeoOXiTHO
OJIHOYACHO 3a0e3MEeUnTH 3aXHUCT BiJI aKyCTUYHMX HABAaHTAXEHb 1 JOJEPKYBaTH
HAJISKHOTO TEMIIEPAaTypHOTO PEXHMY. B OLIBIIOCTI PO3IMISAHYTUX KOHCTPYKIIIHA
IIJIBEJICHHS KOMYHIKAIiii BiIOyBaJIOCsS IO BEPTHKAIbHIM OCI 3 HI)KHBOI YaCTHHU

KOHTEeWHepa, APOTH 1 kabem Kpyrioi ¢popMHU BUKOHYBAJIM BUTHMH, IUIOCKI KaOemi

VKIAganucs: «3Miikoto». [le mpakTU4HO ycyBajgo BIUIUB KOMYHIKalii Ha

(GyHKIIIOHYBaHHS BIOP0O3aXUCHOT CUCTEMH.
Buxopucranss B ckiiajii KOPIMyciB KOHTEHHEPIB CIIHEHUX MaTepiajiB JO3BOIMIIO

MEBHOIO MIPOI0 3MEHIIUTH AKyCTUYHE HABAHTAXKEHHS 1 MIATPUMYBATH HAJIEKHUM
TEMIEPATYPHUN PEIKUM.

Hagenennii Hux4e pecopHuii BiOpoi30sTop [6] BpaxoBye HEOOXIIHICTh OCHOBO1
cTabimi3anli KOHTeHepa 3a BIIHOCHO HEBEJIIMKUX aAMILTITY] KOJIUBaHb (PUCYHOK 5).

T~

'

Pucynok S — Pecopuuii BiOpoizoasTop

BibpoizonsTop ckiamaeTscs 3 KOHTeWHepa 1, pecopHux omop 2, MiACTaBu 3,
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KOpPEKTOpa JKOPCTKOCT1 y BUIIISAALI pecop 4, OaHAaxy 5, peryaordux I'BUHTIB O,
CTOIOPHUX Taiok 7. OO0’ €KT, SIKUM MiJJIsITae 3aXUCTY BiJ] BIOpalliif, 5)KOPCTKO KPIMUTHCS
BcepenuHi koHteliHepa 1. KonrteiitHep ommpaetbcsi Ha pecopHi omopu 2. Ha
KOHTEIHEep1 CUMETPUYHO HOT0 TOPU3OHTAIBHIN OC1 AKOPCTKO 3aKPIILTIOETHCS OOHIAX
3. Bcsg  KOHCTpyKINSI pO3TAIIOBYETHhCSl BcepedawHi miactaBu 3. Ha  mimii
NEePIEeHIUKYJsipa A0 MO3J0BXKHBOI OCl KOHTEHHEpa, L0 MPOXOAUTh Yepe3 LEHTP
3HAPSAHKEHOTO KOHTEHHEPa, BCTAHOBIIOIOTHCS TKATI MPYKHI €JIeMEHTH KOpEKTopa
KOPCTKOCTI y BUIIISAII pecop 4. YacTmHAa pecopw KOpEKTopa, IO 3HAXOIUTHCS B
KOHTAKTI 3 BUPI30M Ha OaHAaXl 5 Mae TPUKYTHUH MPOodiab 1 MOXKE MPOBEPTATUCS Y
BUpI31 0aHa%a BIJHOCHO TOYKH KOHTAKTY. [ TnOMHA BUPI3y MOXKeE y PI3HUX OaHIaXKiB
PI3HUTHCS 3aJIeKHO BiJl HEOOX1HOTO HaBaHTaXKEeHHs 3 00Ky KopekTopa. [IpotunexHa
YaCTHHA KOPEKTOpPa KOPCTKO 3aKpiruieHa Ha MijicTaBl 3. Y piBHOBAXKHOMY CTaH1 CHUJIU
3 OOKY MPYXHUX €JIEMEHTIB KOPEKTOpa MEepHEeHIUKYISAPHI A0 HAIPSIMKY JIHIT 111 Chl
OMIPHUX PECOp, IO KPIIUIATHCS 1O HIKHBOI YAaCTUHM KOHTeiHepa. KpiruieHHs
PECOPHUX OTOP J0 MIACTABH 1 PETYJIIOBAaHHSI BUKOHYETHCS PETYIIOI0YMMH IBUHTaMHU 6
1 CTOIIOPHUMHU raiikamul 7. Y BpIBHOBOXKEHOMY CTaH1 CHUJIU 3 OOKY MPYKHUX €JIEMEHTIB
KOPEKTOpa MEepIEeHANKYJISIPHI 10 HANPSIMKY CHUJI, CTBOPEHMX OCHOBHHUMH MPYXHUMHU
€JIEMEHTaMH, 1 HE BIUIMBAIOTh HA CIPUHHATTS HUMHU CTaTUYHOTO HABAaHTa)KCHHS
3HApSAIKEHOTO KOHTEHHepa. B ropu3oHTaIbHOMY HalpsIMKy HpPYXHI CHIM 3 OOKY
CUMETPUYHO PO3TANIOBAHUX KOPEKTOPIB MJIIOTh B MPOTHJICKHOMY HAMPSIMKY 1
3pIBHOBAXYIOTh OAMH ofHOro. IIpm BHBEIEHHI KOHTEWHEpa BHACHIAOK BiOpauii 3
MIOJIOKEHHSI PIBHOBArW, MpYy>KHI CHUJIM 3 OOKY PECOpPHHMX MPY>KUH KOPEKTOpa OyIyTh
TISITH B HANpsSMKY, TPOTHJIKHOMY BiJl HAmpsSMKYy CHJI OCHOBHOTO MPYXHOTO
enemMeHTa. MoxHa migidpaTy Take CIiBBIAHOMIEHHS CUJI 3 O0KY OCHOBHOTO MPY>KHOTO
eJIeMEHTa 1 MPYKHUX E€JIEMEHTIB KOPEKTOpa, 110 B 3a/laHOMY Jiana3oHl NepeMIlICHb
CyMapHa OPCTKICTh CHCTeMH OyAe MPaKTHYHO TOPIBHIOBATH HYIO, TOOTO MaTu
KBa31HYJIbOBY KOPCTKICTb.

3 MeTo10 3a0€e31eUeHHs KyTOBOI CTab1Ii3a1i mpy>kH1 eIEMEHTH OIOop 1 KOpEeKTopa
BUKOHAHI Y BUTJISI INIOCKUX Pecop, 110 3abe3nedye aedopmaliiro Jullie B HaMpIMKY
MOJIOBXKHBO1 OC1 MPY>KHOTO eneMeHTa. [IpsMokyTHa ¢opMa MomepevuHoro nepepizy
BUKJIIOUAE MOXJIMBICTh Oyab-sikoi nedopmariii, kpiMm aedopmaiiiii BITHOCHO OcCi 3
HaMEHIIUM OChOBUM MOMEHTOM 1Hepiii. Po3aMipu KoHTelHepa, XapaKTepUCTUKU
KOPCTKOCTI MPYXKHUX EJIEMEHTIB OMOp 1 KOPEKTOpa BU3HAUYAIOTHCS 3aJIEKHO BIJ
re€OMETPUYHUX 1 BATOBUX XapaKTEPUCTHUK 00’ €KTa, 10 3aXHINAETHCS Bij BiOpaIlii.

1.3. llopmneBnit BCKXK

VY Bumagky HEOOX1THOCTI JOTPUMAaHHS MKOPCTKOI (ikcamii MO3I0BXKHBOI OCI
KOHTEHHEepa 3 BIAMOBIIHOIO amapaTyporo 3alporloHOBAHO MOPUIHEBY KOHCTPYKIIIIO
BIOpOI30JIsITOpa 3 KOPEKIE >KOPCTKOCTI. B HaBepeHoMy NpUKIagl 3 METOH
MiHIMIZalli po3mipiB  BukopuctaHo BCKIK tumy A. Bapiamii BUKOHaHHS
nepeadayaroTh MOXKJIMBICTH BAKOPUCTOBYBATH CaM KOHTEUHED Y BUTJISA/II OPIITHS, 00
HAasSIBHICTh OKPEMHUX €JIEMEHTIB KOHCTPYKIIIi, 1[0 BAKOHYIOTh (PYHKI[1}0 HAITPaBISIOUUX
1 gemndepa. Came Takuil BapiaHT pO3IIIIHYTO HIDKYE [7].
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Bi6poizonsiTop ckilamaeTbes 3 KOHTEWHepa 1, MWIHAPUYHUX OIOp 2, MiJICTaBU
3, MJIACTUH TIEPEMYCKY MOBITPS 4 PO3TAIIOBAHUX 3HU3Y 1 3BEPXY BiJ OMOP, KOPEKTOPA
KOPCTKOCTI 5, OCHOBHOTO TIPY>KHOTO eJIeMeHTa 6 (PUCYHOK 6).

3

4

1 |+ —

i én—

Pucynok 6 — IlopmneBuii BCKK

OOG’exT, SKMM TIIJISATa€E 3aXUCTY BIJ BIOpalii 1 yaapiB »KOPCTKO KPIMUTHCS
BcepenuHi  KoHTeiiHepa 1. CBoOiMM  TOpPIEBUMHM  YacTHHAMH  KOHTEHHEp
BCTAHOBJIFOETHCS 3 HATATOM Y IWJIIHIPUYHI OMOPH 2, sIKI MOXKYTh OYTH BUTOTOBJICHI,
Harnpukiaa, 3 GTOpoIUIacTy.

KonTeitHep 3 omopamu po3MIlIy€eThCS BCEpEAMHI MIACTaBH 3, 3 YCTaHOBKOIO
(GTOpOIIACTOBUX ONOpP 3a XOJOBOK TOCAAKOI0. XapaKTepHOI OCOOJIUBICTIO
¢ToporIacTy € oro 31aTHICTH J0 JIETKOTO 3HIMAHHS MMOBEPXHEBUX IIAPIB B MPOIIEC]
BITHOCHOTO pPyXy, TOMY B TpOIeCi KOJMBaHb HAa BHYTPILIHIN MOBEpPXHI MiJACTaBU
YTBOPIOETHCS TOHKHM map ¢roporutacty. OTxe, nepecyBaHHs (TOPOIUIACTOBUX OMOP
Oyne aHajorigyHe mapi TepTs GpToporuiacT-QToporuiact, Mo 3a CBOIMU MOKa3HUKAMHU
BIJIMOBIAA€E T1IPaBIIYHOMY TEPTIO 1 BiJNaga€ HEOOXIIHICTh B IEPIOIMIHOMY 3MAIIICHI.

HwxHs onopa 2 KpimUThCSA Yepe3 OCHOBHUM MPYKHUM €IeMEHT 6 10 HUKHBOI
MJJACTUHU MEPEIyCKY MOBITPA 1 COPUIMAE CTaATUYHY Bary KOHTeWHepa 3 00’ €KTOM, 1110
3aXUIIAETHCS.

Ha ninii neprneniukymsipa A0 M03/10BKHbOI OC1 KOHTEWHEPa, 10 MPOXOIUTh YEPE3
[IEHTP Bard 3HAPSAHKEHOTO KOHTEHHEpa, BCTAHOBIIOIOTHCS MOMEPEAHBO IMiJKATi
MIPY’KHI €JIEMEHTH KOPEKTOpa KOPCTKOCTI 6. OCTaHHI KOHCTPYKTUBHO CKJIaJa€ThCA 3
OPYKHOTO €JIEMEHTa, IO KPIOUThCS 1O KOHTEHHepa IUIOCKUM IHapHipoM. Y
PIBHOBKHOMY CTaHI MPY>KHI CUJTH 3 O0OKY KOPEKTOpa MEPIEHAUKYIISAPHI A0 HAIPSIMKY
JmiHIL i CWJI MPY>KHOTO €JIEMEHTAa, 10 MPUKPIIUICHUN 10 HWKHBOI omopu. [lpu
BUBEJICHHI KOHTEWHEpa BHACIIOK BIOpaIlii 3 MOJOKEHHS PIBHOBArU, MPY>KH1 CHIIH 3
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OOKY NpyHUH KOpEKTOpa Oy IyTh AiSITH B HAIPSIMKY MPOTHIICKHOMY BiJl HAPSAMKY CHJI
OCHOBHOTO MPY>KHOTO €JIEMEHTA.

MoskHa migiOpatu Take CHIBBIIHOIICHHS CHJI 3 OOKYy OCHOBHO TIPYXHOTO
€JIEMEHTA 1 MPY>KHUX €JIEMEHTIB KOPEKTOpa, 10 B 3a/laHOMY Jlana3oHi MepeMilieHb
CyMapHa >KOPCTKICTb CUCTeMHU OyJie JOPIBHIOBATH HYJIO, TOOTO MaTH KBa3iHYJbOBY
KOPCTKICTb.

3 METOI YCYHEHHS HeOe3NMeKH 3HAYHUX OChOBUX TMEPEMIIICHb IUIIXOM
neMIiyBaHHs TIPU yJapax 1 nepexigHuX Mpolecax napajieibHO TOPIEBUM YacTHHAM
MWTIHIPUYHUX OTOpP BCTAHOBJICHI MIACTUHH TIEPEMYCKY MOBITPS, 0 KOHCTPYKTHBHO
BUTJIANIAIOTh SIK TJIACTHHA 3 CHCTEMOIO OTBOpIB. [Ipm KoIMBambHUX pyxax oOmop,
MOBITPSI, 1110 MICTUTHCSI MK TUIACTUHAMU 1 OTIOpaMH, OyJie IPOXOAUTH Yepe3 OTBOPHU
1 TaKMM YUHOM €HEprisi KOJMBAJIBHOIO pyxXy OyJlie pO3CilOBaTHCS, a aMIUIITyAa
KOJIMBaHb 3MEHIITYBaTHUCSI.

Po3smipu koHTelHEpa, XapaKTEPUCTUKH MKOPCTKOCTI TPYKHUX EJIEMEHTIB 1
PO3MIpH OTBOPIB NMEPEMYCKHUX TUIACTUH BU3HAYAIOTHCS 3aJIEKHO BiJl XapaKTEPUCTHK
00’€kTa, IO 3aXUIAEThCA BiA BiOpari. 3ampormoHOBaHA KOHCTPYKIIS MOXKe
3a0e3nedyBaTu BiOpo3axucT nounHarouu 3 3 I'.

XapakTepHOI KOHCTPYKTHBHOIO OCOOJIUBICTIO IIi€1 KOHCTPYKIIT € BUKOHAHHS
KOHTEHHEPOM pa3oM 3 [WIHAPUYHUMH omopamMu (yHKIii nopmHa. Take
KOHCTPYKTMBHE BUKOHAHHS J03BOJISIE HE JIMILIE CHPOCTUTH KOHCTPYKLIIO, ajie 1
3a0€3NeUnTH «M’sIKe» JeMII(pyBaHHS MOBITPSIM 3aBISKH BITHOCHO BEJIMKUM pO3Mipam
nopiiHa. MoxiuBl BapilaHTH peaiizanii 1moai0HOT KOHCTpPYyKUIi 0e3 OKpeMux
MWTIHIPUYHUX OTOP, alie I BUKJINYE YCKIaTHEHHS KOHCTPYKIIiT KOHTEWHEepa.

BCKX B 3agaHomy 1HTepBaji NEpeMINIEHb € BHCOKOE(PEKTHUBHUMU
MPUCTPOSIMH, aJie BUMArarmTh JOCUTh TOYHOTO HAIAINTYBAHHSA Ha 3a/laHe CTaTUYHE
HABAaHTA)XCHHA. 3MiHAa CTAaTHYHOTO  HABAHTAXKEHHS  MOXE  TMPUBECTH [0
pO3HAJAIITYBaHHS BIOPO3aXUCHOI CUCTEMHU — IIEHTP KOJIMBAHb 3MINIY€ThCA B 00JaCTh
1HTEepBaTy NEPEeMIlIeHb 3 MiJABUIIEHOI XOPCTKICTO. st 3aco0iB, IO PyXaroThCs
TPUBAJIUH YacC 3 MEPEBAHTAKEHHSIMH, 400 MOKE 3MIHUTHUCS] CTATUYHE HaBAaHTAXKCHHS 3
IHIIX TPUYUH HEOOX1THO BUKOPHUCTOBYBATH BIOPO3axXHCHI CUCTEMH, 1110 JOMYCKAIOTh
nepeHajalmTyBaHHs Ha PpI3HI  CTaTUYHI HaBaHTaXEeHHA. Jleski mpuxiIagu
PO3paxyHKOBHX CXEM TaKHX CHCTEM 1 OMMCH MPUHIUITY iX Jii HaBeAeH1 B poOoTi [4].
Hwxye HaBeeHO MPUKIIA] MOKJIMBOTO YIPABIIHHS KOPCTKICTIO KOPEKTOPA.

[leBauM Hepomikom omucaHoro Buiie nopmHeBoro BCKXK € memoxnmuBicTh
3MIHIOBAaTH XapaKTEPUCTUKH KOPEKTOPA HKOPCTKOCTI, a OTKE 1 3arajioM KOHCTPYKIIIi B
mpoiieci poOoTH. Y CyHEHHS MOTO HEAOIKY JOCITAEThCS THUM, 110 MPYKHI SIEeMEHTH
KOPEKTOpa MIAPHIPHO KPIIUIATHCS A0 KOHTEHHEPA Yepe3 eJIEeMEHT 3 TaM ITTI0 (hOpMH
13 TEPMOCIIEMEHTOM, 3 MOYKJIMBICTIO 3MIHU JKOPCTKOCTI KOPEKTOpa TIiJ 9ac poOOTH.

BibpoizonsTop ckimamaeTses (pUCyHOK 7) 3 KOHTEHHepa 1, MWTIHAPUIHUX OIIOP
2, miAcTaBu 3, OCHOBHOTO IMPY>KHOTO €lleMEHTa 4, IUIACTHH MEpPernycKy MOBITPs 5,
KOpPEKTOopa )KOPCTKOCTI 6, TepMoesieMeHTa 7, eleMeHTa 3 naM ’atTio hopmu 8 [8].

BCKX npaiitoe aHaioriyHo HaBeAeHI1M BUIIE KOHCTPYKINi. B pa3i HeoOXigHOCTI
3MiHU XapaKTEPUCTUK HKOPCTKOCTI KOPEKTOpa 6 MOAAETHCS HANIPYTa HA TEPMOEIEMEHT
7 enemeHTa 3 mam’SITTIO GOopMHU 8, 110 BUKJIMKAE JiepopMaliito ocTaHHBOTO. Lle Hisk He
BILJIMBAE HA CIIPUIHSITTS CTATUYHOTO HAaBAaHTAXKCHHSI OCHOBHUM TIPYKHUM €JIEMEHTOM
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4, ane 3MIHIOE 3arajbHy XapaKTePUCTHKY >KOPCTKOCTI BiOpOi30JsATOpa B OKOJI
MOJIOKEHHST CTATUYHOI PIBHOBAry.
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Pucynok 7 — BCKK 3 eijeMeHTOM 3 NamM’ATTIO GopmMu

BpaxoByroun y cydacHuUX MarepiaiiB 3 Tam’sITTIO (OpPMHU BiITHOCHO HHU3BKY
MOBTOPIOBAHICTh XapaKTEPUCTHUK B EJIEMEHTIB 3 MaMm’ ATTI0 (OpMH Taka CXema
JOIlIJIbHA JIMIIE B KOHCTPYKIUAX 3 OOMEXKEHHMM pPECypcoM eKcIuTyaTalii abo
OJIHOKpaTHO1 nii. AJie came 1/1es BUKOPUCTAHHS €JEMEHTIB 3 mHaM ATTi0 (GopMHU
BOAUYa€eThCs TUTIHOK0. 3pO3YMIJIO, 1110 TaKl €JIEMEHTH Oy1yTh BUKOPUCTaHI HE B SIKOCTI
MPYKHUX €JIEMEHTIB, a MEBHUX MEePEMUKaUiB Ha 30UIbIIeHHS AehopMarlii IpyKHOTO
€JIEeMEHTa KOPEKTOpa, a OTXKeE 1 Ha 3MiHY 3arajibHoi skopcTkocTi BCKXK.

1.4. BiOpoi3015TOp KBa3iHYJIbOBOI AKOPCTKOCTI 3 HAKJIAAKAMU

Hagepnena Hikue koHcTpyKiis BimHocuThes 10 BCKXK tuny C [9]. XapakTepHoro
OCOOJIMBICTIO KOHCTPYKI[II € MOKJIMBICTb BUKOPUCTOBYBATH 3MIiHHI HAKJIaAKH, IO
KpIIUIITBCA 710 KOHTEWHepa. 3ajeHO BIJ IMOCTABJICHHX 3ajad, LUIIXOM 3aMiHU
HAKJIaJJOK MOKHA peajli30ByBaTH BIOPOI30JIATOP K JIHIMHUMA, TaK 1 TaKWil, 0 Mae
HEIHIMHI ~ XapakrtepucTukd.  Hampuknan, — BiOpoizonsitop 3 JIHIMHUMH
XapaKTEPUCTUKAMU MOKE€ MaTu OUIBIIMNA J1ana3oH KBa3IHYJIbOBOI KOPCTKOCTI, aje
Oyne mnorpeOyBaTH OlmbIMX TabapuTiB 1 HEe OyTH MaTH «M SIKHX» CHJIOBUX
oOMesxyBauiB. Takuil miaxXiJ M ABUIINYE eKCIUTyaTaIlliHy TEXHOJIOTIYHICTh KOHCTPYKITIi
BiOpoizossitopa. KpiM TOro, BUKOpUCTOBYIOUM Pi3HI HAKJIAJAKA MOYXKHA BIUIMBATH Ha
XapaKTEPUCTUKU KOPEKTOPa HKOPCTKOCTI.

BibpoizonsTop ckiamaeTbes 3 miACTaBy 1, HAMPABISIIOYMX 2, OCHOBHUX MPY>KHUX
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eleMeHTIB 3, KoHTelHepa 4, mpodiIbOBaHUX €JIEMEHTIB 5, MPYKHUX EJIEMEHTIB
KOpekTopa 6, KOTKIB 7, mopuiHs Kopektopa 8, mToka 9. O0’eKT, KUl MiAArae
3aXMCTY BiJ BiOpaIriil 1 yaapiB KpIUThCS BCcepeauHl KoHTelHepa 4 (PUCYHOK §).

10

1/ 27 N3
Pucynok 8 — BCKK 3 Hakiaakamu

CBoiMM TOPLIEBUMU YACTUHAMHU KOHTEHHED 4 CIIUPAETHCSA HA OCHOBHUM MPY>KHUIA
€JeMEHT 3, BHUKOHAHMW Yy BHUIVIAAl JABOX TIOCHIAOBHO TOE€JHAHUX MPYXKUH,
BCTAHOBJICHUX CUMETPUYHO TOPLIB KOHTeWHepa. JliHiliHe nepeMillleHHs1 KOHTeHHepa
BIIHOCHO miAcTaBu | 3a0e3meuyeThcs HampamiastounmMu 2. Ha OokoBifi moBepxHi
KOHTEIHepa 3aKkpiIuieHl 3HIMHI NpoQinboBaHi eneMeHTH 5. KopekTop »*KopcTKoCTi
BUKOHAHO Y BUTJISI/II CHMETPUYHO BCTAHOBJICHUX BITHOCHO BEPTUKAIBLHOT OCI CUMETPIi
MiPKaTUX TPYKHUX €JIEMEHTIB 6, KOHCTPYKTUBHO BUKOHAHWX BUTHMH TMPYKUHAMH,
Kl OJIHUM TOPLIEM CIHPAIOThCS HAa MiJACTaBy 1, a 1HIIMM Ha MOpPIICHb §, MLIO
nepeMinryeTbes mo mroky 9. [pykHa cuna BiJ MpyXKUHU KOPEKTOpa MepeaacTbes Ha
KOHTEiHep 4 depe3 mpodilboBaHI €IEMEHTH 3a TOTIOMOTOI0 KOTKIB 7, II0 MarTh
MOKJIUBICTh ~ MIPOBEPTATHCS BIAHOCHO MPOQITHOBAHUX €JIEMEHTIB TMpH  iX
BEpTUKAIbHOMY TiepeminieHi. Jledopmallisi MpyKUH KOPEKTOpa KOPCTKOCTI 6
PETYJIOEThCA HaApI3HUM 3 €JHAHHSAM MIXK TMOpImIHeM 8§ 1 CTIHKOI KoTka 7.
BibpoizonsTop mpairoe HaCTYITHUM YHHOM.

B nonoxeHi ctaTH4HOT piBHOBaru KOHTEHHED 4 CIUPAEThCS HAa HUKHINA OCHOBHUH
NPY>KHUWA €JIEMEHT, SKWW BHACTIZOK IOTO Je(OpMYy€EThCs, BEpXHIA OCHOBHHIA
MPY>KHUAN €JIEMEHT BCTAHOBJICHUM 0€3 MIOPTy MiXK MMiJICTaBoOIO 1 1 TOpIieM KOHTeHHepa
4. Kotku 7 3HaXOAsThCS MOcepeanHi Mpo(diIbOBAaHUX EJIEMEHTIB 5, a cuia 3 00Ky
NPYXHUX €JIEMEHTIB KOpekTtopa 6 4Yepe3 KOTKH Jl€ TOpPU30HTAIBHO 1
NEePHEHANKYIJISIPHO HAIPSIMKY /11 CHJIA 3 O0OKY OCHOBHOTI'O MPY’KHOT'O €JeMEHTa 3.

[Ipy BUHUKHEHH] 30BHIIIHBOI CHIIM 30yP)KEHHs] BUHUKA€E 3MILLEHHSI KOHTEUHEpa,
HAIPUKIIAJ, BBEpX. 3 OOKy OCHOBHOTO MPY>KHOTO €JIeMEHTa 3 BUHHUKAE MPYXKHA CUIIa
CHpsSIMOBaHa BHU3, a MANPYKUHEHI €JIeMEHTaMHU KOPEKTOpa 6 KOTKM 7 KOHTAKTYIOTh 3
npo(diTFOBAaHUMH HAKJIAJKaMU 5 THCHYYH Ha HUX, BHACTIZOK YOTO B TOUIl KOHTAKTY
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BUHUKAE CWJIA PEakKIlii, 10 MICTUTh BEPTUKAJIbHY 1 TOPU3OHTAJIbHY CKJIAOBI.
BpaxoByroun cuMeTpit0 YCTaHOBKH KOPEKTOPIB, TOPU3OHTAIBHI CKIJIQOBI JBOI 1
MIPaBOi YaCTUHU PEaKIiii OJHAKOBI 32 BEJIMUMHOIO 1 MPOTUIICKHI 32 HanpssMKoM. OTxe,
CyMapHa rOpH30HTaJIbHa CKJIAJ0Ba 3aBXK/I1 TOPIBHIOE HYIHO0. [IpyKHI XapakTepuCTUKU
OCHOBHOTO 1 PY>KHOTO €JIEMEHTIB Ta popMa mpoUTLOBAaHUX HAKIAJJOK BUOMPAIOTHCS
TakK, 110 B 33JJaHOMY Jlala30Hl aMIUTITY ] CyMapHa CUJia MpUKJIaJeHa 10 KOHTeiHepa,
sKa JI€ 10 BePTUKAJ, TOPIBHIOE HYIIIO.

[Tpu mepeBuIICHHI 3alaHUX 3HAYE€Hb aMILTITYl KOJHMBaHb KOHTAKT MiXK KOTKaMHU
7 1 npodiIbOBaHUMHU HakIaIKamMu Oyne BigOyBaTHucs Ha nepudepiiHUX YacTHUHAX
OCTAaHHIX, SIKI MalOTh BIAMIHHUWA paJlyCc KpuUBU3HU. B 1bOMy BHMNaAKy cymapHa
BEepPTHKAIbHA CKIIAZ0Ba Ma€e OyTH CIpPSMOBAaHA JI0 TMOJOXKEHHS MEPBUHHOT CTATUYHOI
piBHOBaru. BHacniok 1boro KoHrteiiHep 4 Oyne MmoBepTaTHCs B CTaH MEPBUHHOI
piBHOBaru. /J[iama3oH KBa3iHYyJIbOBOI 30HM BHU3HAYAETHCA XAPAKTEPUCTUKAMU
’KOPCTKOCTI OCHOBHOI'O MPYKHOTO €JEeMEHTa 3, KOopekTropa 6, a Takox (popmoro
podIbOBAaHUX HAKIAIOK 5. B pa3i BAHUKHEHHS yJapHUX HaBaHTaXKeHb KOHTEHHEPOM
3 HaKJIaJKaMU 5 MPOXOAUTH TPAEKTOPIIO 3 KBA31HYJIbOBHUMH XapaKTEPUCTHKAMH [0
nepudepiiHuX IIISTHOK HAKIIAJOK, a Il BHACIIOK 301JIbIIIEHHS CyMapHHUX TIPYKHUX
cuJ1 Bi1OyBa€eThCs MOBEPHEHHS KOHTEWHEpa B CTaH PIBHOBATH.

[Ipu mepemimeHHi koHTelHepa 4 BHU3 BCE BiIOYBAETHCS AHAJOTIYHO, JIMIIE
3MIHIOIOTBHCSl HAMPSAMKHU CHJI 3 OOKY OCHOBHOTO IMPYKHOTO €JIeMEHTa 3 1 MpPYKHOTO
eneMeHTa KopekTopa 6. Bennunna cun gemndyBaHHS BUOMpAEThCA MIIOOPOM map
KOB3aHHS MOPIIEHb 8 — IITOK 9 1 Hanpasisitoul 2 — mijcrasa 1. Po3aMipu KoHTeliHepa,
XapaKTePUCTUKU >KOPCTKOCTI MPY>KHUX €JIEMEHTIB BU3HAYAIOTHCS  3aJIEKHO BIJl
XapaKTEPUCTHK 00’ €KTA, 110 3aXUIIAETHCS Bl BIOparlii.

[lomo xoHcTpykiiid Ty C CiiJ 3ayBaXKUTH OAHY BIJIMIHHICTb, SIKa JTO3BOJISIE
peanizyBaTd BaXJIMBY OCOOJMBICTH Aeskux KoHCTpykuiii BCKIK. Moga iiage mnpo
MO>KJIUBICTh PEaTi30BYBaTH KBA31HYJIbOBY KOPCTKICTh ITPHU CYTTEBIHM 3MiH1 CTATUYHOTO
HaBaHTa)XEHHA B Mpolieci ekcrutyatamii. Lle Moxke OyTH BHKIMKAHO, HAIpUKIIAL,
MEpPEeBAHTAXEHHSIM B TMPOIEC TMOJbOTY, a00 CHUJIO0 TPUTUCKY B BUNAAKY
BUKOPHUCTAHHS yJIapHOTO oOyanHaHHs. B 1boMy pasi BUHHMKae 3HayHa Jedopmartis
OCHOBHOI'O TIPY’KHOTO €JIeMEHTa, SKUH COpuiiMae CTaTUYHE HaBaHTAXKECHHS.
BianoBinHoO mepecyBaeThCsl pa3oM 3 OCHOBHUM IPYKHUM €JIEMEHTOM Ha Ty X caMy
BEJIMYMHY 1 MPo(UIbOBAaHUHN eJeMeHT. PeanizyloTbcs B 1IbOMY pa3l BiTHOCHO BEJIHUKI
nedopmarii. KoHCTpyKTOpY MOXKHA TaKMM YUHOM 3p0OHUTH TPO(DITHOBaHI CIEMEHTH
(HampuKJaa, peaaizyBaBIUIN HIIUN paalyCc KPUBU3HHU), IO KOPEKTOP KOPCTKOCTI Oyie
3HOBY 3a0€3MeuyBaT CyMapHY KOPCTKICTh KOHCTPYKIIii OJIM3bKOI0 0 HyJsA. Takum
YIHOM CHCTEMa MEepPEHANAIITOBYETHCSI Ha HOBE CTATWUYHE HABAHTAXXEHHS B MpOIleci
po0oTH 31 30€pEKEHHAM 3a/1aHUX TEXHIYHUX XapaKTEPUCTUK.

1.5. KyaauxkoBuii BCKK

Ha pucynky 9 naBegeno cxemy BCKIXK y mpomikHOMY MOJIOXKEHI, K1 Oyiau
BUKOPHUCTaHI SIK OMOpU BiOpo3axucHUX miatgopMm ycTaHoBieHHX Ha cyaax [10].
3axucT 3a0e3mevyBaBcs Bijl BEpTUKAIHHO CIIPSIMOBAHUX HU3bKOYACTOTHUX KOJIHBAHb,

MONOGRAPH 20 ISBN 978-3-949059-77-3



7N
Heritage of European science 2023 Part 3 %

HWDKHS TpaHUI CHEKTpa SKuUX JopiBHIOBajza S5 I'm. B ckimani KoHCTpykKii
BiOporiatgopm BukopuctoByBanucs wiictb opHotunHux — BCKIXK, kpimenHs
m1aTGOopMH BEJIOCH JI0 IITOKA 3.

Buxonsuu 3 3aradbHUX MPUHILMUIIB CHCTEM 3 KOPEKIIEI KOPCTKOCTI CTaTHYHE
HABaHTa)XCHHA CHpUKMae OCHOBHMM NpYyXHHM enemeHT 2. B crani cratuyHoi
PIBHOBAru KyJIauky 5 pO3TalllOBYIOThCSI TOPU3OHTAIBHO, MPYKHI €IEMEHTH KOpEKTOopa
4 momepenHbO CTUCHYTI, JiHIS [ii OPYKHHX CHJI 3 iX OOKy NepHneHAMKYJsSpHA
BEPTUKAJIbHIN OC1 130715 TOPA.

Pucynok 9 — Kyinaukosuiit BCKXK

Ha pucynky 10 naBeneno konctpykuiro BCKXK noOyaoBaHowo 3a HaBeAEHOIO
cxemoro. JlemndyBaHHsl 3a0e3medyeThCcsl BHACTIAOK TEPTS MDK MOPIIHEM IITOKA 1
HaIpaBJIsSOUYMM IWIHAPOM Kopmyca | 1 mpu OOKOYyBaHHI MOJypETaHOBUMHU
KyJJauKaM{ HaIpaBisiouol moBepxHi Kopmyca. Baxeni 6, 7, 8 3’eqHaHi MK cO0010
MJIOCKUMU TapHipamu 9, 11, 12.

[TepeBaroro KOHCTPYKIIii € MPOCTOTA HAJIAIITYBAHHS HA 3a/1aHy Macy 00’ €KTa, 1110
MiJIsITae 3aXUcTy. JJs 1b0T0 3MIHIOIOTHCS JIUIIE TPYXKHI €JIEMEHTH 32 He3MIHHOCTI
KOpPIyCy 1 IHIIMX CKJIQJIOBUX KOHCTpPYyKIii. OTxe, MOXHa TOBOPUTHU TIPO TIEBHY
yHi(ikaiiro BiOpo3axucHoi cucremu. Jlogamo, mo HaBeneHa koHCTpykiiss BCKXK
MO’ke OyTH PEKOMEHI0BaHa JJIsl BUKOPUCTAHHS B CEMCMIUHO HEOE3MEeYHUX paiioHax,
Ha PIYKOBUX 1 MOPCBKMX CyJaX B CHCTeMax BIOpO3axUCTy 1 CTalliOHApHUX
yHIBepCaJbHUX HU3bKOYACTOTHUX BiOPO3aXMCHHUX CHCTEMaX.
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Pucynok 10 — Koncrpykuis kyjaaukooi BCKXK

1.6. IlesrocTkOBHIA BiOpoi30IsITOP

B okpemux Bumazakax 3ajaya Mojsirae He JIMILIE B BIOpO3axHCTi, aje 1 30epexkeHi
opieHTartii oci. Ha pucynky 11 HaBeneHO KOHCTPYKIIiIO BiOpo3axucHoi cuctemu [11]
MpU3HAYEHy JJIs1 BIOPO3aXMCTy JMIIE BijJ OOKOBUX BIOpalifHUX HaBaHTaXEHb, IO
PO3TalIOBYIOTHCSI B TOPU3OHTAIBHIN IJIOIIMHI 32 YMOBH 30€pEKEHHSI BEPTUKAIBHOI
0C1 KOHTeIHepa, B AIKOMY 3aKpIIUICHO anaparypy.

Cucrema MICTUTh KOHTEHHEp 6, MpPYXKHI €JIeMeHTH |, MpyXHI eleMEeHTH
KopekTopa 8, crepxkHi 5, kiuau 7. [IpyxHi egemMeHTH 1 BCTaHOBJIEHI MiXK TOPLEBOIO
JacTUHOIO KOHTehHepa 6 1 miactaBoto 4. CrepkHi 5 mIapHIpHO 3 €IHYIOTH
MPOTWICKHUN TOPEIh KOHTEWHEpa 3 IMiJCTAaBOI0 1 MAPHIPHO 3aKpIMJICHI HA CBOIX
KiHIX. [Ipy>KHI eTeMEeHTH KOPEKTOpa Y BUTIISAII TETIOCTKOBUX MPYKUH MOTEPETHBO
MiKaTi 1 BOUPAIOTBCA B KIMHM. [BUHTH 2, railku 3 1 KpINWIbHHA 3aMOK 9
3a0e3meuyoTh (iKcallio CKJIAJOBUX KOHCTPYKIIIi.

B nosnosxeHi cratuyHOi piBHOBaru KOHTEWHEP 3 anapaTryporo pO3TalIOBYEThCS
CUMETPUYHO CTOCOBHO BEPTHKAJIBbHOI OCl cucTeMHU. [IpykHI €JIeMEHTH KOpEeKTOopa
M1KATI, TFO(QT MK HUIMU 1 KITMHOM BiACYTHIH. [Ipu nosBi 30yprorouoi ropu30HTaIbHO1
CHWIM B1AOYBa€TbCS 3MILIEHHS KOHTEWHEpa, HANpPUKIAJ, BIIBO, MPYXKHI E€IEMEHTH
KOPEKTOpa po3TalloBaHi 3 BIIMOBIIHOT CTOPOHU 1€(POPMYIOTHCS 1 TUCHYTh Ha KJIUH.
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Pucynok 11 — IlearocTkoBuii BiOpoizoasitop

Bracnigok 1mporo 3’sBisiETbCS MpPY>KHA KOpEryroua cuja, CIpsSMOBaHa 0 LIEHTpA.
[Ipy>xHa cuiia 3 00Ky OCHOBHUX MPYKHUX €JIEMEHTIB, 110 BIAXUIUIUCS BiJl OJOKEHHS
pIBHOBAru OyIyTh AISATH B HAIPSMKY MPOTUIICKHOMY BiJ CHJI KOpekTopa. CTepKHI Ha
mapHipax npu boMy OyayTh 3a0€3MeuyBaTH MIOCKONapalIeIbHUN pyX KOHTEHHepa,
TOOTO 3abesneuyBaT KyTOBY cTalOumizaimito amaparypu. [leBHUM HemoIiKOM
KOHCTPYKIIIi € CyXe TepTa MIXK IETIOCTKAMH KOPETYIOUHX MPYKUH 1 KITHHOM. 3 METOIO
3MEHIIECHHS] HEOJIIKIB MPUTAMaHHUX CYXOMY TEpPTIO Ha AOCIIAHOMY 3pa3Ky KJIMH
BUTOTOBJISIBCS 3 (PTOpOTLIACTY.

1.7. IIpocTopoBuii BiOpoizoaaTOp

Cepen KOHCTPYKIIIN peai3oBaHUX Ha MPAKTHUIIl 1 3aIIPOIIOHOBAHUX ISl 3aXUCTY
BiJl IPOCTOPOBUX BIOpAIIHUX HAaBaHTa)KeHb Ha O0CHOBI KOHCTPYKIiit BCKXK moxna
HABECTH He Tak Oararo mpukiaaiB. OIHa 3 TaKMX CXEM SK MPOEKT HaBeJCHa Ha
pUCYHKy 12.

O0’exT, sKMW mijusirae 3aXUCTy BiA BiOpawiid 1 yaapiB, OPCTKO KPINUTHCS B
KoHTelHept 1. BcepeauHi KoHTeiWHepa Ha JiiHII BEPTUKAJIBbHOI CUMETPii
BCTAHOBJIIOETHCS OCHOBHA MPYKHHA 2, IO KOPCTKO 3B’si3aHAa 3 KOHTEHHEPOM 1 uepes
HaIpapjsitoul 3 1 KyJbKOBI ONOpU 4 PO3MILLYETHCS MK ONMOPHUMH MOBEPXHIMHU Y
BUTJISAJII KYJIBKOBUX CETMEHTIB 5, 1110 HEPYXOMO 3aKPIIJIeHI.

Bceepenuni mincraBu 6 pO3MINIYETHCS MEXaHI3M KOPEKI[T KOPCTKOCTI, IO
CKJIQIa€ThCS 3 CUMETPUYHO PO3TAUIOBAHUX IUIOCKUX IMIIIHIPUYHUX ONOp 7, SKI
BCTAHOBJICH] NEPIICHIUKYJISPHO JI0 TOB3I0BKHbBOI JIIHIT OCHOBHOI MIPYXUHH 1
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Pucynok 12 — IIpocropoBuii BiOpoizoasTop

CIUPAIOTHCS HAa HAIPABIIAIOUY MOBEpXHIO 8. J[0 OCl HIMIIHAPUYHHUX OMOP KPITUIATHCS
MOPIIHEB] mapu 9, MO COUPAIOTHCS Ha MiIKaTi Koperyroui eneMeHTd 10, :KOpCcTKo
3akpimieHi Ha miActasl 6. Huminapuyni onmopu 7 MOXYTb BUKOPHCTOBYBATHCS B
KUIbKOCTI 2, a00 4 CHMETpPUYHO YCTaHOBJIEHHMX BIJIHOCHO BEPTHKAIbHOI OCi
KOHTeiHepa. B apyromy BapiaHTi 3a0e3meuyeThCsl Kpala cTadiai3alis migCTaBy.

BiOpariiine 30yproroye HaBaHTaXEHHS MOXKE MICTUTH BEpPTUKAIbHY 1
TOPU30HTAIIFHY CKJIAOBY. BiAMOBiIHO BepTHKalbHA CKIAJ0Ba CIIPSIMOBaHA B3IIOBXK
MO3I0OBHBOI JIiHIT OCHOBHOI IPYKUHU, JIBI TOPU3OHTAIIbHI OC1 CKIAAal0Th 3 HEIO KyT
90 rpanmycis.

PosrasineMo coyatky BUNIaAo0K Aii 30yprorourx BiOpaliiHUX HABAHTAKEHb JIUIIE
y BEPTUKAJIILHOMY HampsMKy. B 1lboMy BHUMaJKy BIOPOI30JIATOp MPALIOE SK paHille
BiJIOMa CHCTEMa 3 KOPEKIIIEI KOPCTKOCTI Tuity C. Y piBHOBOXHOMY CTaH1 MPYKHI
cuIH 3 OOKY KOPETYIOUHX €JIEMEHTIB MEPICHAUKYJIISIPHI A0 HAMPSMKY JiHIT A1 cCuin
OCHOBHOI NPY>KUHU 1 HE BIUIMBAIOTh HA COPUUHATTS CTATUYHOTO HaBaHTaxkeHHs. [Ipu
BHUBEJICHHI KOHTEHWHEpa BHACIIJIOK BEPTUKAIBHOI BIOpaIlil 3 MOJOKEHHS PIBHOBArH,
MPY>KHI CUJTU 3 OOKY MPY>XKUH KOPEKTOpa OYIyTh MISTH B HAMPAMKY MPOTHICKHOMY
B/l HANPSIMKY CHJI OCHOBHOI MPY>KHHHU.

OyHKIlIA MOPIIHEBUX IMap TOJATAa€ B 3MEHIICHI aMIUNTYAH KOJHMBaHb IIPH
PE30HAaHCI 1 Ha YacTOTaxX OJM3BKUX JI0 PE30HAHCY.

[Ipn npuknananHi BiOpauIiHUX HABAaHTAaXEHb B TOPU3OHTAIBHIN IJIOMIMHI
MEePEMILTYEThCS KOPCTKA CHCTEMa PO3MILIEHA B MIACTaBl 6, sika CIIUPAETHCSA Yepes3
KYJBKOBI OMOpu 4 Ha KYJbKOBI CErMEHTHI ONOpU 5, MpU LBOMY OMNOPH MAKOTh
MO>KJIUBICTh BUIBHO MEPECYBATUCA B OCTAHHIX (pUCyHOK 13).
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Pucynok 13 — KpinuieHHs1 B CerMEHTHHUX ONIOPax

Bnaciiok nmomnepeaHporo MmipKaTTs OCHOBHOI MPYKHHU 2, CTIMKE TMOJOKEHHS
BIJIMOBIJIA€ BEPTUKAIHLHOMY PO3TAllyBaHHIO CUCTeMHU. [Ipu 3MillIeHH] Bl TEPBUHHOTO
MOJIOKEHHS B1I0YBA€THCS TOAATKOBA Aedopmarlisi OCHOBHOT IPYKUHU, IO 3a0e31euye
MOBEPHEHHSI B TMOMNEPETHE MOJIOKEHHA. PoO0oTa KOpekTopa »OpPCTKOCTI BHACIIIOK
30epeKeHHS BIIHOCHOTO TOJIOKEHHSI IMWIIHAPUYHUX OTIOP 1 HAIIPaBJISAI0YO0] MMOBEPXHI
B I[bOMY BHITQJIKy BiJICYyTHS. BracHa 4actoTa KOJIMBaHb, 1 BIJIMOBITHO HUKHS TPAHUIIS
3aXUCTY BiJl TOPU3OHTAIBHUX BIOpAlITHIX HaBaHTAXKEHb, OyI€ 3aJI€KaTH Bij pajiyca
KPUBHU3HU CETMEHTHHUX OIMOP 1 )KOPCTKOCTI OCHOBHOI MPYXUHHU. 3 METOI yCYHCHHS
3arpo3u BIUIMBY KOJIUBaHb BEPTHKAJIbHUX HA TOPU3OHTANBHI 1 HABIAKH, BJIACHI
YacTOTH 0 BEPTUKAJIBLHOMY HAMPSAMKY 1 MO0 TOPU30HTAJl MaloTh OyTH PO3HECEHI HE
MeEHIIe HiX B 1,5 pa3za.

[IeBHUM HEOONIKOM TaKOi KOHCTPYKII € 3MEHIIEHHs 00’eMy KOHTEHHepa
BHACITIJIOK PO3TaIlyBaHHSI B MOTO CEpEeNWHI OCHOBHOI MPYXUHH. B mpoTuie:xHOMY
BUITAJIKY MOJIMBO BUKOPHCTAHHS CYIUJIBHOTO KOHTEHHEpa 3 PO3HECEHUM IPYKHUM
€JIEMEHTOM, IO OMUPAEThCI HA TOPIl KOHTEHHEpa 3BepXy 1 3HU3Y. 3a CBOIMHU
XapaKTEPUCTHKAMHU TaKa KOHCTPYKIIis Oyi€ aHAJIOT1YHOIO PO3TIISIHYTIH.

1.8. TpocoBi koHCTpYKUIii

VY Bumanky aii BiOpariiif 0JHOYACHO 3a JICKIJIbKOMa HampsIMKaMu 3ajiada 3HavyHO
YCKIAAHIOEThCA. X04a Bimoma cxema npoctopoBoi BCKXK 1 HamaeThes ii TeopeTnune
OOTpYHTYBaHHS, ajieé pPEali30BaHUX KOHCTPYKLIA B IMPOMMCIOBOCTI MOKH HEMAE,
MpUHANMHI aBTOpaM BOHU HEB1OMI. B mpakTHYHOMY BUKOPUCTaHHI B ILOMY BUIIAAKY
CBOIO HINIy MalOTh TPOCOBI BIOPO3axHMCHI KOHCTPYKIi. X0o4a KOHCTPYKIIH Takoro
THUITY 1 BIIHOCHO HebaraTo, ajie 3a BapiaHTaMHi BUKOPUCTAHHS TPOCIB B iX CKJ1aJll BOHH
CYTTEBO BIJIPI3HAIOTHCA. Tpoc MOKe BUKOHYBATH POJIb MABICKH, AeMIepa, THy9IKOTO
Baja Toupo. lle oOyMoBieHO B mepiry dYepry [iarna3oHOM 30YypIOIOYMX YacToT i
HaIpsMKOM J1i BiOpariiiHoro HaBaHTaxeHHs. Illupiie 3a iHII BijOM1 MasTHHUKOBI
KOHCTPYKIIi ISl 3aXUCTy B HHU3bKOYAaCTOTHOMY Jiama3oHi. Auie iX CyTT€BUM
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HEJIOJIIKOM € BEJIMKI rabapuTd, SKi MOXYTh JOCSATaTH BEJIWYHH JEKiJIbKa METpIB.
Bigomuii BUTIaJi0K 3aXUCTy BiJ CEHCMIYHUX YacTOT, KOJHM JOBXKHHA TPOCIB J0csATaIa
50 meTpiB. BuHMKaIOTH B I[bOMY BHUMAJKH 1 MPOOIEeMH 3 3a0€3MEUECHHSIM HAJIEKHOTO
nemngyBaHHS.

Ha pucynky 14 3006paxeHo ofuH 3 BapiaHTiB TPOCOBOTO BiOpoizomisTopa [12]. B
HaBEJCHIM KOHCTPYKIII 1 OMMCAHUX HUXKYE TPOCH BUKOPUCTOBYIOTHCS 1HAKIIE HIXK B
MasTHUKOBUX. BOHM BUKOHYIOTH POJIb HAIPaBISIOUUX, IEBHOIO MIpOIO AeMIi(epis,
cTab1113aTOpa MOJIOKEHHS 1 JJAHIIOra 3B’ 3Ky 3 IPYKHUMU eJIeMEeHTaMH. [ies nomsirae
y BKJIIOYEHHI iX B poOOTYy JMIlIE 3a HAsSBHOCTI OIYHMX HABAHTAXKEHb JOBIIBHOIO
HarnpsMKy. B pasi [ii HaBaHTa)XeHb B3JI0BK BEPTUKAIBHOI OC1 BOHM BUKOHYIOTh POJIb
HampaBisitounx 1 gemndepi. lLle HeoOxigHO 3 BpaxyBaHHSM TOro, IO B
HU3bKOYACTOTHOMY Jlana3oH1 MpYy>KH1 €JIEMEHTH MalOTh HU3bKY O1YHY JKOPCTKICTb 1 iM
HEOOXIHE NIAKPIIUIEHHS. BUKOpUCTaHHS TpOCIB B TakOMy pa3i € OJHUM 3
ONTUMAJIbHUX BaplaHTIB PO3B’sI3aHHS TAKOi 3a/1a4l.
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Pucynok 14 — TpocoBuii npocTopoBuii BidpoizoasaTop

Konrelinep 3 3akpimieHo npyXHUMH eneMmeHTamu 4 1 5 g0 BepxHboi (1) 1
HWKHBOT (2) omopu MiACTaBU. 3a JIOMOMOTOI HAIpaBJstouuMx BTyJNOK 12 1 13
KOHTEWHEp 3’ €MHY€EThCS 3 Tpocamu 6 1 7. OctanHi yepe3 nopiHi 11 cnmparoThes Ha
npyxxunu 10. Huxai kinii Tpoci (8, 9) 3akpimieHi »opcTko Jo mijacraBu 2. Konu fie
HABAaHTA)XCHHS JIMIIE B BEPTUKAIBHOMY HAMPSMKY, MPAIIOOTh JHUIIE TPYKHI
eneMeHTH 4 1 5, 3a0e3neuyroun 3aJlaHl XapaKTepUCTUKHU BIOpo3axucTy. Po3citoBaHHs
eHeprii BiAOyBaeTbCd LUIAXOM TEPTS MK BTYJIKAaMHU 1 HalpaBslOUUMH TPOCIB. 3a
HAasBHOCTI TOPU30HTAJbHOI CKJIAJIOBOI HABAHTAXKEHHSI B1IOyBaeThCs aedopmaris
TPOCIB, IO BUKIIMKAE MEPEMILIEHHS MOPIIHIB 1 AePOpMALI0 MPY>KUH, HA SIKI BOHH
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cnupatotbes. Jlig 3a0e3neueHHs BIOpO3aXxHCTy B BEPTUKAIBHOMY HANpsSIMKY B
HU3HKOYACTOTHOMY Jiarna3oHi (B IOCTIKYBaHOMY 3pa3Ky 3 4acToTH > 5 ['11) moBxkuHa
NPYXHUX €JIEMEHTIB 4 1 5 mae OyTH BIIHOCHO KOHTEMHEpa BEJIUKOIO.

JUis po3HEceHHs BIACHUX YacTOT KOJMBAaHb B BEPTHKAJIHHOMY HANpPSIMKY 1
TOPU30HTAJI HKOPCTKICT MPY>KUH 10 BUOUpAEThCS TAKUM YHHOM, 100 4acTOTH OyiH
po3HeceHi sk MiHIMyM B 1,5 pa3a. Ha nocnixkyBaHoMy 3pa3Ky Taka pi3HHLS CKJIaaanna
5T

Ha pucynky 15 nHaBegeHo oHy 3 MoJu(ikalliid OMUCAHOTO BHIIE TPOCOBOTO
B10pOI30JIITOpa, NPUHIMI POOOTH SKOTO AHAJIOTIYHUM MONEPEAHBO OIMKHCAHOMY.
BiamiHHICTh moNsirae B ycyHeH1 Aii 0okoBux cui Ha nopuieHs [13]. Lle 3a0e3neuye
Kpallll AMHAMIYH1 XapaKTepUCTUKH MPUCTPOIO.

il

1

/ Z
L

Pucynok 15 — Tpocosuii Bidpoizoasitop

OmnucaHi KOHCTPYKLIi TPOCOBUX BIOPOI30JIATOPIB OYJIM peani3oBaH1 JJIs 3aXUCTY
enemeHTiB EOM, ycTaHOBIIEHUX HA MOPCHKHX CYyIaXx.
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BucnoBku

3amada BIOpO3axUCTy B HU3BKOYACTOTHOMY CIEKTPl € CKJIAJIHOIO 1, YacTiIIe 3a
BCE, Ma€ BHpINIYBATUCA I1HAMBIAYyaJIbHO Ui KOXKHOTO KOHKPETHOTO BHUIIAJKY.
Hageneni xonctpykiii BCKX 1 TpocoBux BiOpO3axMCHUX CHUCTEM IOKa3aja IEBHI
MIIXO0IW IO PO3B’sI3aHHS 11i€l HenmpocToi 3aaadl. Kpim 6e3mocepe1THh0 OCHOBHOI 3a1a4i
— BiOpo3axwucTy, 3pobieHa crnpoba meBHOi yHidikamii BiOpo3axucHux cuctem. s
[bOIO0 BHUKOPUCTAHA 1/ied YHI(IKOBAaHUX KOHTEHWHEPIB, B SIKUX PO3TAIIOBYIOTHCS
npuaagu 1 o0NaJHaHHA, 10 MIAJIAralTh BiOpo3zaxucty. Takuil Mmiaxil HE BUMarae
BHECEHHSI JOJIATKOBUX 3MIH B KOHCTPYKII[i}0 00’ €KTa, 1110 3aXHUIIA€ThCA. bibi Toro, 3a
YMOBH 3a0€3MeUeHHS] HEOOX1THUX JOJAATKOBUX BUMOT, HANIPUKJIIA/, TEIJIOBUIIIICHHS,
aKyCTHUYHOI'0 3aXHUCTY, OAI0HI KOHTEHHEPU MOXKYTh MaTH B CBOEMY CKJIaJIi I0JaTKOBI
3acobu BiOpo- 1 mymonoriauHaHHs. Hampukian, cam kopmyc KOHTEHHEpa MOXe
BUTOTOBJIATUCS 3 KOHCTPYKTUBHHUX MaTepiajiB, 1[0 MAIOTh HAJIEKHI XapaKTEPUCTUKH.
3aBAsSKUA TAaKOMY MIJIXO/Iy MOYXHA 37CIICBUTH BIIPOBAKEHHS BIOPO3aXHUCHUX CUCTEM
JUI. KOHKPETHUX 3ajad. B 1mpoMy BHUIIaJIKy B IEBHOMY Jiama3oHi mMac 1 00’eMiB
00’€KTIB, IO MJIATAIOTh 3aXUCTy «IIATOHKa» MijJ MEBHY 3a7ady Oy/e MOoJAraTé B
PO3paxyHKy MPY>KHUX €IEMEHTIB 11X fedopmarriii mpu 36epekeH1 perTi KOHCTPYKITIi.
VYcmimHa ekcrutyaTtailis 4YaCcTUHM 3 HaBEACHUX KOHCTPYKINM JOBeNa MpPaBHIIbHICTD
3aIPOIIOHOBAHMX ITiAXO/IiB.

Pasom 3 TuM chig 3a3HauMTH, WO I8 pALy BUPOOIB OUIBII JAOLUUIBHO
BUKOPHCTOBYBAaTU TaK 3BaH1 «BOyJOBaH1» BiOpo3axuCcHI cucteMu. ToOTO Taki, sKi
BpaxOBaHiI 1 pO3paxOBaHI Ha CTajli MPOEKTyBaHHS OO0 €KTa 1 € CKIAIOBOK iX
KOHCTPYKUii. OCOOIMBO 1I€ CTOCYETHCS KOHCTPYKIIIH, 110 BUTOTOBJISIOTHCS BIIIHOCHO
BEJIMKUMH CEpISIMU 1 HAsIBHICTh BIOpaliMHUX 1 yIApHUX HaBaHTaXEHb B NEBHOMY
JlanasoHl € mporpaMoBaHoro. Hampukiaz, yaapHUAidl IHCTPYMEHT, NIEBHI €HEPreTHYHI
YCTAaHOBKM TOIIO. Takuil MiAxiAg A03BOJSE HOpyd 3 3a0€3MMEUEHHSIM HaJeKHUX
BIOPO3aXMCHUX  XapakTEPUCTHUK  JOCITTH  ONTUMIZaIli  MacorabapuTHUX
xapakTepucThk. OCOOIMBO 1€ BaXKIJIMBO JJII KOHCTPYKI[IH, 110 €KCIUTyaTyIOThCS Ha
TPAHCIIOPTI 1 B a6pOKOCMIYHIHN Tamy3i.

He 10 kiHIs OliHEHUM Ha IIe¥ Yac BUIIISIIAE 1 OKpEeME BUKOPUCTAHHS B CKJIAI1
KOHCTPYKIIIH KOPEKTOPIB KOPCTKOCTI. MoBa B JaHOMY pa3i iie He Mpo BiOpO3axXUCHI
CUCTEMH, a, HaNPUKJIAJ, CUCTEMH KE€pPYBaHHs, KOPEKIIii TOIIIO.

Crnig 3a3HauuTH, MO 33Jada BiOpPO3axXWCTy BiJ MPOCTOPOBUX BIOpaLIMHUX
HABaHTa)XCHb € 3HAYHO CKJIATHIIION0 1 caMe 3a I[UM HAMpsIMKOM BEAYThCS 1H)KEHEpHI
nomrykd Ha ued uvac. HameBno, Bukopucranns BCKXK came mna 3axucty BiA
MIPOCTOPOBUX HABAHTAXKEHB € IEPCIIEKTUBHUM. T €OpeTHYHa 115 3a7]a4a po3B’s3aHa, aje
HaJISKHOTO MPAKTUYHOTO BTUICHHS IMOKHW HE peanizoBaHo. HaBemena B poOoTi cxema
npoctopoBoro BCKIXK € cmpoboto peanizamii 1I,0r0 THUIY BIOPOI30JIATOPIB IS
PO3B’sI3aHHS 111€1 HEMPOCTOT 3a/1a4i.

[lepciekTUBHUMHU caM€ IS HHU3bKOYACTOTHOTO Jiana3oHy BUIVISIAIOTh
MasiTHUKOBI 1 TpOCOBI KOHCTpyKIii. OcoOJMBO 3 BUKOPHCTaHHSAM CY4YaCHHUX
KOMIO3UIIMHUX MaTepiaIiB 3 XapaKTEPUCTUKAMHU, IO PETYJIIOIOThCS.
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KAPITEL 2/ CHAPTER 2*
PRODUCTION OF COMBINED MEAT-CONTAINING PRESERVES OF A
FUNCTIONAL DIRECTION

DOI: 10.30890/2709-2313.2023-17-03-014

Introduction

Production of meat preserves has its share in food production industry. The
product range is represented by meat-plant pates, stewed meat, meat-plant porridges,
etc. The analysis of literary sources shows that science-technologists constantly
develop and promote new recipes for this type of products, adding plant components
with functional features to the main raw materials (meat, offal) [1, 2, 3].

As an auxiliary plante-vegetable raw material to balance proteins, producers often
suggest using kidney bean, soybeans, lentils. For cooking dietary products - broccoli,
spinach, cereals.

A number of scientists and practitioners [4 - 7] dealt with the fundamental
problems of creation and development of the theory of practice of innovative
technologies of poly-component food products, modification of functional properties
of raw materials of plant and animal origin.

At the same time, at the present time, the main share of manufactured meat
products is not balanced by nutritional composition and does not meet the needs of the
population of supplementary nutritional and biologically active substances, some cause
diseases mainly related to a deficiency of protein, polyunsaturated fatty acids,
prebiotics, food fibers, vitamins and micro-, macro-elements (iodine, calcium and
other).

Therefore, the development of scientific and practical foundations, creation and
production of high-quality and safe food products, balanced by nutrient composition
and enriched with natural bio-corrective ingredients acquires special significance.

2.1. Analysis of the studies

2.1.1 Combined food products of a functional direction and their importance in the
provision of the population with food and biologically active substances

Increasing demand for meat semi-finished products and ready-made products
producers to increase product volumes and expand the range of these products. The use
of traditional raw materials in different combinations, combination of mincemeat with
raw materials of animal and plant origin, the introduction of food supplements,
application of modern equipment and progressive technologies - allows not enriching
the variety of products, giving the product a different taste, but also improving
technological properties of minced meat, increasing its biological value [8].

Over the past decade, one of the promising directions in the technology of
production of food products is the combination of meat and plant raw materials. It
allows increasing the food and biological value of the finished product and allows

2Authors: Riapolova Iryna, Chernyshov Igor, Novikova Natalia, Sumska Olha
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creating high-yield, different, useful products, meant for different categories of the
population. As a result of use of combined meat and raw materials, the product is a
single whole, whose components cannot provide an organism with necessary
organoleptic, nutritive, energetic and therapeutic-prophylactic power. Combined food
products, as a rule, are balanced in their composition, they do not require artificial
enrichment with vitamins, minerals and other essential substances.

As O.A. Koval [10] states, the creation of combined food products with a high
assimilation of macronutrients, contributes to balanced and enriched diet of the
population. These products are ready systems with given properties, containing
proteins and other irreplaceable components and in mutually complementary
proportion.

The problem of combining plant and animal raw materials in one product of is
very serious, since technological properties of the food product and its organoleptic
characteristics are constantly changing. When developing new types of meat products,
in order to change of meat raw materials for non-meat ingredients, it is necessary to
save the usual traditional organoleptic indexes.

L.V. Molokanova [10] underline that raw materials are rich not only in macro-
and microelements and vitamins, but also in fiber, pectin substances, they are a source
of those biologically active substances, that are not sufficient in meat. Therefore, in
comparison with meat products combined products have more balanced composition,
high food and biological value. The development of combined food products provides
a body with necessary nutrients, and also expands the assortment, increases the quality
of finished products and reduces wastes in the process of production [11].

The results of the research carried out by L.O. Kucherenko, N.B. Annenkova [13]
show that in Ukraine plants do not produce meat and vegetable preserves for children
food for children of a young age. In the opinion of the authors, the expansion of this
assortment is a promising direction in the development of canned food industry.

2.1.2. Requirements for meat raw materials and ensuring quality in manufacturing
food products

The main problem in the production of safe meat-and-plant preserves is high-
quality main and additional raw materials. The control over meat raw materials is
exerted when slaughtering animals, the carcasses of which are branded according
suitability for further use. When carrying out a veterinary and sanitary examination of
the products of slaughter animals and poultry, meat considered to be relatively suitable
is brought to industrial processing, production of sausages, meat bread, preserves. The
technologists of food production face the task to manufacture a high-quality and safe
product of raw materials with low-quality, which satisfies human needs of macro- and
micronutrients.

Meat preserves may have a high energy value in comparison with meat and other
meat products, because bones, cartilage, tendons and other small parts of meat are
removed.

By taste characteristics canned meat is worse than meat. Raw materials for
production of canned meat are beef, pork, lamb, poultry, offal, animal fat, salt, onion
and garlic and spices. Peas, cereals, pasta are added to canned meat.
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The main tasks of canned food production are to remove microorganisms from
products, but with different methods of preservation of meat, changes occur at the
biochemical level.

Sterilization causes stable bonds in proteins, which reduces assimilation by
approximately 20%. There are losses of vitamins and amino acids: valine, isoleucine,
phenylalanine, methionine and threonine. With this, the amino acid lysine is more
readily assimilates at a pasteurization temperature of 70 °C. Extractive substances,
especially nitrogen-containing, often break up. Creatine, which takes part in taste
formation, degrades by 30% with the sarcosine and uric oxide. Some vitamins lose
activeness and some vitamins are destroyed. Ascorbic acid is ruined. Group B vitamins
are often destroyed. B1 is destroyed by 80%, B2 - by 75%, vitamin A - by 40%, vitamin
D - by 40%, vitamin H - up to 60%.

B.Y. Zaptalov et al. [14] at the time of the examination of canned meat from
various producers in Ukraine, established that producers used low-quality raw
materials in some canned meat, or they chose inappropriate technological modes of
production, which affected organoleptic properties. “..the smell and taste are not
characteristic of stewed meat, without the aroma of spices, with alien smell and a taste,
the presence of cartilage, vessel bundles, the presence of coarse connective tissue.”

Currently, abroad and in our country, normative documents and recommendations
on safety of food of food products are being actively developed. It causes the situation
that in the whole world there are many food intoxication and falsifications of natural
meat products, which results in a reduction in their quality.

In addition, intensive research is carried out on new concepts for the effective
control over the quality and safety of food products. Most famous of them are:

- HACCP (Hazard Analysis Critical Control Point);

- Hurdle Technology;

- Predictive microbiology.

On the international level, the concept of HACCP has been most widely
recognized.

In production of food products, the main attention should be paid to safety of
consumer health and well-being. Safety is ensured by the HACCP system. The
principles and mechanisms, laid down in the HACCP, essentially reduce probability of
threats for the life and health of people. Important elements of this system: International
standard ISO 22000:2005 “Food safety management systems — Requirements for any
organization in the food chain”,

2.2. Object, subject and method of leading

Research on the topic of this work was carried out under conditions of the private
enterprise "Our Product" at the canning plant. The production facilities are in Kherson
and near Skadovsk district of Kherson region. Since 2003, the products have been
branded as "Our Product" and are represented in different regions of the country. Raw
materials for meat, mushrooms and meat-and-plant canned food are supplied by
“Nizhnyodniprovsk Zvirompromhospodarstvo” of Kherson regional community
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located in the village Mala Kardashynka, Hola Pristan district, Kherson region.

The object of study is raw materials used for production of canned meat products,
the main - meat (pork) and additional - mushrooms (oyster mushroom).

The subject of the study is the technology of production of canned meat with the
addition of mushroom raw materials, high-quality and safety characteristics of the
finished product.

In order to carry out the tasks of evaluation of manufactured products we chose
research methods. The quality of the canned food is evaluated by determined sequence:
firstly, the weight of individual components of the canned food is determined, then the
outer and inner surface of the container is examined, and then, organoleptic evaluation
of the product and its chemical indexes is performed.

The weight was determined by means of laboratory scales. The total acidity,
which is to be titrated, and salt content was determined by means of equipment and
reagents. The active acidity of meat, meat-mushroom raw materials was carried out by
a potentiometric method by means of auxiliary pH meter. The inner surface of the cans
was visually identified. Smell, aroma, taste of the preserves were indicated
organoleptically, their thickness and color - visually.

The evaluation of organoleptic indications was assessed on a 5-point scale. In
order to equalize the indications between the model characters, they were laid out in
simple descriptors and were called profilographs [15].

To determine the quantity of proteins, fats, carbohydrates, and essential amino
acids in ready-made foods, we used the tables of chemical composition of food
products and by the method of analysis.

Microbiological indexes of raw materials and ready-made canned products were
determined by seeding on nutritive media by the number of colony formation
organisms (TEM) mesophilic aerobic and facultative anaerobic microorganisms
(QMAFAnM) of DSTU 8446: 2015 [16] by seeding on nutritive media Endo for
determining bacteria of groups of intestinal bacteria, the research was conducted
according to GOST 30518 -97 [17].

2.3. Results

2.3.1. Substantiation of the choice of additive raw materials during in production of
meat preserves of a functional direction

The process of selection of food products is based on the selection of raw
materials, both main and supplementary. The main and additional raw materials used
to produce canned meat products must comply with normative documents and
specifications and have certificates of providers. After delivery to the enterprise,
qualitative and quantitative indexes are controlled by the laboratory of the enterprise.
The research enterprise "Our product" have their own facilities for production of
products and cultivation of mushrooms, which are located at the structure of the
enterprise  "Nizhnyodniprovske Zviropromgospodarstvo" of Kherson regional
community. We suggest using supplementary raw materials of mushrooms, and oyster
mushroom, for the production of meat preserves of a functional direction, because the
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raw materials are characterized by a number of useful characteristics:

- oyster mushroom are a low-calorie product. This characteristic can help to
improve the optimal weight of the body for those people, who want to lose their weight.
Consumption of oyster mushroom will make nutrition more balanced. The large
amount of fiber in mushrooms gives a feeling of fullness, regardless of low calorie
content;

- oyster mushrooms are one of the richest sources of zinc, which improves
immunity of people of all ages;

- oyster mushroom is rich in potassium, the necessary amount of which in the
body improves the activity of the heart and kidneys;

- oyster mushroom contains mannitol instead of glucose, so diabetics can safely
include dishes with it in their diet;

- oyster mushroom contains a great number of vitamins of groups B and D, which
are necessary for maintaining a healthy person. Moderate everyday consumption of
mushrooms will satisfy the need of people of these vitamins;

- oyster mushroom is rich in fiber, improving the work of the digestive system
and normalizing its microflora;

- polysaccharides and oyster mushroom fiber are good sorbents and help cleanse
the body of toxins and hard metals.

By the number of substrates on which they are cultivated, oyster mushroom has
more advantages than all cultivated mushrooms. Its production is practically harmless
and ecologically clean. The used substrate can be used as food for animals and organic
fertilizer.

Nutrients for the cultivation of the chemical composition, cultivation and
preservation of oyster mushroom were examined by many scientists [18-22].
Information on chemical composition is very contradictory, its explained by the fact
that different substrates are used for the cultivation. At the same time, the widespread
use of oyster mushroom in the production of such a product and promotion at the
market, as an environmentally friendly and useful product, is limited by a lack of
studies examining scientific foundations of technologies for the processing of
mushrooms of this species.

Considering the advantages of oyster mushroom we took experimental samples
of it as a functional component with meat raw materials. The chemical analysis of pork
and oyster mushroom, which will be used as the main raw material in the production
of meat products with plant components, indicates a good balance between the
nutrients. Due to introduction of oyster mushroom, the need of zinc and vitamins of
group B (B2, B3, BS, B6, B9), vitamins D, E, biotin, fiber is often satisfied (table 1).

Such components of oyster mushroom, as carbohydrates, fiber can compensate
excessive fat in pork, creating a poly-component complex (Fig. 1).

From the experience of using oyster mushroom, it is known that it has good
technological characteristics, but the shelf life makes it difficult to produce canned
meat with mushrooms without the use of additional operational technologies.
Therefore, it 1s possible to produce meat semi-finished products.
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Table 1 - Chemical composition of oyster mushroom in pork, g in 100g of the

products
Indicator Oyster Pork Indicator Oyster Pork
mushroom mushroom
Moisture 89,0 51,0 Vitamins,% / 100g of raw materials
White 33 13,1 | Thiamine (B1) 8,3 25,0
Fat 0.4 29,4 | Riboflavin (B2) 19,0 6,7
Carbohydrates 3,8 3,9 | Niacin (B3) 9,7 -
Cellulose 2.3 0,5 | Pantothenova k-ta 26,0 -
(B5)

Potassium (K) 17,0 8,4 | Vitamin D 7,0 -
Phosphorus (P) 15,0 18,0 | Vitamin E - 3,3
Iron (Fe) 7,4 7,8 | Biotin (H) 22,0 -
Zinc (Zn) 6,4 - Nicotine (PR) 25,0 25,0

M Proteins M Fats ® Carbohydrates M Proteins M Fats m Carbohydrates

Fig. 1 - Correlation of main nutrients in pork and oyster mushroom

2.3.2. Recipe development and indexes of the quality of the products

Theoretical calculations and practical work made it possible to develop the
recipe for canned meat and mushrooms and the technological scheme. For comparison,
different correlations of meat and oyster mushroom mushrooms were used, that were
blanched at a temperature of 80°C during 5 minutes.

To model the recipe, we chose the optimal correlation of the main components
and components highlighting taste and smell, for the control of the canned meat with
buckwheat produced by the enterprise. By way of selection, two variants of
combinations of mushrooms were selected: in the first variant, 23% of blanched
mushrooms were added to buckwheat, in the other variant, the quantity of meat was
reduced to 50% and the quantity of the mushroom component was increased to 38%
(Table 2). For sterilization, we chose the regimes that are used during the production
of canned food, taken as control.
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Table 2 - Combinations of canned meat and mushroom components

Combinations of components of Buckwheat Pork with Pork with
meat and mushroom preserves,% porridge mushrooms, | mushrooms,
with pork variant [ variant II
Pork without tendons 65 65 50
Mushrooms (oyster mushroom) - 23 38
Buckwheat porridge 23 - -
Sunflower oil 5 5 5
Domestic salt 1,5 1,5 1,5
Fresh onion 5 5 5
Milled black pepper 0,5 0,5 0,5

The study of organoleptic indications, physical-chemical, structural-mechanical
characteristics allows us to learn the impact of the interaction of different types of
components on the high-quality characteristics of the finished product.

The organoleptic evaluation of the model samples of the processed products was
performed on a 5-point scale, the commission of 6 people, who were chosen as taste-
detectors. In ready-made samples, the content of the canned food was determined: a
look, as the components of the canned food are distributed, color, smell and aroma in
a cold and warm state at a temperature up to 350C, consistency (tenderness, juicy,
springiness, density, crumbliness), taste.

The organoleptic indexes were determined with the coefficients considering the
importance of the quality indexes (Table 3).

Table 3 - The results of the scoring of model samples of canned food

Evaluation in points

Look | Color | Smell Taste | Consisten
Research samples and cy Total

aroma evaluation
Coefficient of the importance of a quality index
0,1 0,1 0,2 0,4 0,2

Buckwheat porridge | 4,9 4,06 49 4,93 4,8 4,81
with pork
Pork with 4,93 43 4,9 4,8 4,9 4,8
mushrooms, variant
I
Pork with 4,7 41 4.8 49 4.8 4,72
mushrooms, variant
I

To evaluate the organoleptic indexes, we used a modern technique of sensory
analysis and a profiling of the finished product. This made it possible to compare the
indexes between model characters, to distribute them between simple descriptors and

create a profilograph (fig. 2).

MONOGRAPH

35

ISBN 978-3-949059-77-3



it

o
Heritage of European science 2023 Part 3 %

Appearance

== buckwheat porridge

with pork

Consistence /\ Color —M—pork with
mushrooms | option

pork with
AN mushrooms Il option

=>=standard

Smell and
aroma

Fig. 2 - Profile evaluation of meat and mushroom preserves of the suggested
variants.

Analysis of the sensory and profile evaluation of the products evidences attractive
and harmonic components of the canned food in section No. 1, where the content of
the mushroom raw materials is 23%. This variant has the smell and taste of stewed
pork with an insignificant taste of mushrooms, evenly distributed pieces of meat and
mushrooms and a small amount of jelly-like broth.

The other variant had more differences with the control and reference values. It
was ranked lower by its look, color and consistency, that is due to percentage of the
correlation between meat and mushroom components.

2.3.3 Physical and chemical indexes of raw materials and finished products

For the production of safe products, meat raw materials must be of high quality,
established by veterinary and sanitary authorities. The state of slaughtered animals
affects the quality of meat. In the chilled meat of healthy animals after maturation,
biochemical changes occur related to lactic acid, with which the reaction shifts to the
acid side and the pH of the meat becomes 5.7 to 6.2. Such values ensure the
development of rotten microflora, which has appositive impact on further preservation
of meat and the quality of the final product. Determination of the index of pH allows
evaluating the status of slaughtered animal and is used to establish the compliance with
veterinary and sanitary requirements.

Before the preparation of model samples of meat products with mushroom raw
materials, the pH value of meat raw materials and meat-mushroom raw materials was
determined from chilled and defrosted meat, and the freshness of the meat in the
reaction was also assessed (table 4).

The obtained pH values and reactions with cuprous sulfate indicate that meat
taken from healthy animals, chilled and defrosted comply with normative indexes.
Meat and mushroom raw materials has higher indexes of pH, characteristic of plant
products, the mushrooms in the composition.
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Table 4 - Indexes of the degree of freshness of raw materials

Raw materials

Index meat meat Meat and Meat and

(chilled meat) (defrosted mushroom with | mushroom with

meat) chilled meat defrosted meat

Value pH 5,8+0,01 6,0+0,01 6,2+0,02 6,4+0,01
Value of the | Clear meat Meat broth Clear meat Meat broth with
reaction broth with a | with large broth with blurring and
cuprous blue shade flakes slight blurring | large flakes
sulfate

Evaluation of the quality of the finished product was carried out after the test,
according to the accepted research methods in the laboratory for production and
laboratory for control of the quality and safety of products at Kherson State Agrarian
and Economic University (Table 5).

Table S - Quality indexes of the finished products

Index Buckwheat Variant [ Variant 11
porridge with
pork
Acid number, mg KOH/g | 1,07+0,02 1,03+0,01 1,04+0,01
Weight part of salt, % 1,5+0,08 1,4+0,06 1,3+0,04
Weight part of meat and | 60,0+0,4 58,0+0,5 48,0+0.4
fat, % not less
Weight part of fat,% not | 25,0+0,2 22,0+0,3 23,5+0,1
more
Extraneous matter Not identified Not identified Not identified

The research shows that at the time of the experiment meat raw materials were
fresh with proper quality. Weight part of fat should is more than 25% for the control
sample and from 22 to 23.5% for the research samples, which is within normative
indexes.

2.3.4. Determination of the indexes of safety of raw materials and finished products

Considering higher requirements to the quality of the products the enterprises of
meat industry introduce a complex system of quality management, which combines
technical, economic, social and organizational measures. At the private enterprise “Our
Product”, a system for analyzing unsafe factors for technologies for production,
including meat and plant preserves, tomato paste etc.

Analyzing technological scheme for production of meat and mushroom preserves
we can identify some stages where there is probability of contamination of raw
materials, the risk of emergence of biological, chemical, physical dangers and
determine critical points that should be considered in a production process (Table 6).
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Table 6. Hazardous factors in the production of canned food

Stage of a Possible Reasons for emergence Control measures
technological risks
process
1 2 3 4
Biological Contamination of meat,
mushrooms with rotten,
pathogenic micro-flora; crossed
contamination in delivery Control of a provider, available
Delivery of | Chemical Remains of preparations, documents confirming quality
raw materials pesticides, chemicals which and safety of raw materials
(meat, entered a production process (incoming control of raw
mushrooms) materials, product compliance
Physical Alien materials (glass, metal, with normative-technical
plastic, stone, sand), which documents and standards of a
entered a product because of company)
violation of transportation
conditions
Biological An increase in the number of Following the rules of storage
microorganisms because of (temperature regime, moisture)
inappropriate temperature of and norms of storage; rules of
storage; the expired shelf-life commodity neighborhood, shelf
Storage of life, registration of the
raw materials parameters of refrigerator
equipment, control over
turnover of product supply
Chemical Contamination with chemicals | Following the methods for
product storage (rooms for
storage food and non-food
products)
Physical Damage of containers, wastes of | Appropriate methods for
rodents storage, sanitary treatment and
deratization
Biological Semination of products with Following the appropriate
microorganisms from the staff, | temperature regime, regimes of
inventory, equipment, cleansing and disinfecting; staff
containers; an increase in hygiene
Preliminary microorganisms as a result of
preparation inappropriate temperature
of raw regime
materials Chemical Remains of cleansing and Use of accepted cleansing and
disinfecting preparations on disinfecting preparations
containers, inventory, according to instructions;
equipment production control over
compliance with sanitary rules
at a food enterprise
Physical Remains of extraneous matter Following the requirements for

personal hygiene of the staff
(cut nails, a lack of jewelry,
subjects that cab be broken)
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Table 7 (continued)
1 2 3 4
Biological Under a lack of appropriate Appropriate temperature and
control over the regime of time pf preparation, control of
sterilization thermophilic technical and sanitary thermal
Sterilization microorganisms can survive equipment
Chemical Remains of cleansing Use of acceptable cleansing and
preparations in cans disinfecting preparations
according to the instructions
that are provided
Physical - -
Biological Development of Control over the state of cans.

microorganisms that survived When “swell” is detected, its
after sterilization. Creation of cause is identified with a

Keeping in microbiological «swell» laboratory method
thermostat Chemical Creation of chemical «swell» in | Control over the content of tin,
interaction of elements of can zinc in the finished product.
surface with its content When “swell” is detected, its
cause is identified with a
laboratory method
Physical Damages of cans and unsealing | Careful packing and
transportation

Analysis of possible risks of biological, chemical and physical nature, allowing to
reveal critical control points (fig. 3).

CCP 1 Input control of raw materials }

( ) (meat, mushrooms, spices)
N
7 4
=
= CCP 2 Storage of raw materials )
c
: \
b= CCP 3 Mincing of raw meat and
> mushrooms
—_ J
«
13
- R
=
C CCP 4 Sterilization of canned food
Y,
N
— .
CCP 5 Exposure in the thermostat
Y,

Fig. 3 - Critical control points of the technological process for the production of
meat and mushroom preserves

The first critical control point (CCP 1) is the acceptance of raw materials (for
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meat), quality and safety of the finished products depends. When accepting meat raw
material, it is necessary to pay attention to documents confirming the suitability of this
meat for the production of canned food, and also in case of suspected violation of
transportation, it is necessary to carry out bacteriological control.

No less important stage is the determination of compliance with normative
indexes concerning extraneous matter in mushroom raw materials (admissible levels
of hard metals, nitrates), contamination with sand, soil and other. Availability of the
certificate of the product quality is obligatory.

Another critical control point (CCP 2) concerns conditions for storing meat,
mushrooms, and the temperature regime itself, the shelf life. It is necessary to carry out
monitoring of indexes of the microclimate and control over the term of delivery of raw.

Meat cutting is the third critical control point (CCP 3). At the time of cutting,
there is microflora distribution of the surface of the meat and the smaller the pieces are,
the more microorganisms can appear at the surface. Therefore, this process must be
carried out very quickly under certain temperature regimes. Also, the initial amount of
microorganisms present on the surface of the carcass affects the quality of the finished
product.

The next control point (CCP 4) is the sterilization of products. It is known that in
case of improper sterilization, spores of anaerobic microorganism can be viable, and
even germinate at the time of keeping in thermostat or in the process of storing canned
food. It may become an unsafe biological factor in consumption of such a product. At
this point, it is necessary to exert control over the sterilization regimes: the temperature
and the hour of keeping.

Keeping the finished products in the thermostatic room is the last critical control
point (CCP 5). This technological process is carried out to identify a sign of growth of
mesophilic anaerobic microorganism, those that cause swelling of cans and
microbiological “swell”. With consumption of such a product, there is a threat of food
microbial toxicosis caused by botulism. In case of revealing cans with signs of swell,
it is necessary to carry out additional research to identify the nature of the damage.

To identify safety of the raw materials by biological risks, namely, by the
microbiological criterion, we counted the number of mesophilic aerobic
microorganisms, such an optional in 1 kg of pork, mushrooms and spices in the
formulation of the preserves by seeding on MPA, bacteria of the group of intestinal
bacterium on Endo's agar were compared with the normative values for the hygienic
criterion of the technological process for meat and meat products [23] (Table 7).

The obtained data confirm that the chilled meat is suitable for the production of
canned food and has microbiological indexes within the acceptable limits. Defrosted
meat by the level of microbial contamination approaches the acceptable limits, which
is explained by the rapid development of microflora after defrosting. Mushrooms
planned to be used in production of this type of canned food, have equal acceptable
levels of microbial contamination, it is also true for additional raw materials, except
black pepper. However, it is necessary to highlight that after the mixing of all
ingredients, sterilization will be carried out, in order to allow removing vegetative and
spore bacteria under appropriate regimes.
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Table 7 - Indicators of microbial contamination of raw materials

Type of raw Microbiological indexes

materials, normative | KMAFAnM | BHKP (KUOO), in Sulfite reducing
indexes (KUO),inl g lg clostridiain 0,01 g
Chilled pork 8,2x10° 2,8x10? Not identified
Defrosted pork 2,2x10° 4,5x10? Not identified
Acceptable levels | 5,0x10°-5x10° | 50-5x10? Not identified
Oyster mushrooms | 6,4x10° Not identified Not identified
Acceptable levels 5,0x10* 100-1000 Not identified
Black pepper 1,3x10° Not identified Not identified
Acceptable levels <1000 Not acceptable Not identified

Salt 4,8x10? Not identified Not identified
Acceptable levels <1000 Not acceptable Not identified

The examination of the finished product for the presence of excess microflora
after sterilization, after the completion of the term of keeping in the thermostatic room,
and after the storage of three months showed positive results (Table 8).

Table 8 - Indexes of the content of excess microflora in the finished products

Time of the research
Index After After keeping in in 3 months
sterilization the thermostat
MAFAnM (KUO), in 1g 0,3x10! 0,5x10! 0,6 x10!

The obtained data on the content of microorganisms in the finished products
evidences the stability of microbiological indexes at the time of storage and meet the
requirements of industrial sterility.

It is also necessary to emphasize that at the enterprise of "Our Product" the main
requirements for the raw materials, proper sanitary and hygienic support for the
manufacturing process are met, which contributes to production of high-quality
products.

As the analysis of indexes of the products shows, adding mushroom raw materials
to pork in a quantity of 23%n has good indexes of food value, sensory analysis, physical
and chemical properties.

Conclusions

1. Taking into account the useful characteristics of mushrooms, namely, oyster
mushroom, we suggested adding them to the composition of meat-containing preserves
of a functional direction.

2. The analysis of the canned products "Pork with mushrooms" shows that it has
a functional direction, good indexes of food value, sensory analysis, physical and
chemical properties, ready to be consumed cold and heated. This is a precondition for
the development of technical conditions for canned meat and mushrooms "Pork with
Mushrooms" and possible further implementation in serial production at the private
enterprise "Our Product" in Kherson.
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KAPITEL 3/ CHAPTER 3°
RADIAL-BASIS NEURAL NETWORKS FOR ENTERPRISES ACTIVITY
PREDICTION

DOI: 10.30890/2709-2313.2023-17-03-012

Introduction

Taking into account modern conditions of constant changes, ensuring effective
operation of the business is rather a difficult task. Social challenges dictate the rules of
the enterprise market. It is becoming more and more of a priority to ensure
competitiveness, which further determines the effectiveness of the activity. This in turn
requires the implementation of innovative models of marketing policy.

Thus under conditions of uncertainty and instability of external and internal
environment implemented innovative marketing solutions should ensure the growth of
productive performance of the enterprise. Under such conditions, it is necessary to use
modern research methodology of the company's activity, including the use of
mathematical modeling system.

3.1. Research analysis and task formulation

The works [1 — 4] describe methods of modeling the performance indicators of
the enterprise, based on mathematical statistics methods. However, these methods are
suitable only in case of linear relationship between model input and output. At the same
time, methods of regression-correlation analysis allow to build a separate model for
each indicator, which is not effective in making decisions about the strategy of the
enterprise as a whole, and requires substantial computational cost. In [1, 3] it is
indicated, that clustering methods and neural network techniques are quite common
nowadays. These clustering methods make it possible to receive the groups of similar
objects, and artificial neural networks are able to model and predict the studied
processes.

For modeling and forecasting processes with deep instability the most suitable are
artificial neural networks with radial basis functions [5 — 7]. These neural networks
have only one hidden layer, therefore, the task of the synthesis of architecture is
reduced to calculating the number of neurons in the hidden layer. Artificial radial-type
neural networks are able to learn quickly on a inhomogeneous and limited data sample,
which is a significant advantage over other perceptron-type neural networks.

In view of the above, the purpose of the research is to develop the architecture of
artificial neural network with radial basis functions to predict the performance of an
enterprise based on the implementation of marketing decisions.

3Authors: Nadiia Yaroslavivna Savka, Nadiia Mykhailivna Vasylkiv, Lesia Orestivna Dubchak,
Ivan Yaroslavovych Mudryk
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3.2. Analysis of enterprise activity main indicators

The main performance indicators, which demonstrate the effectiveness of the
company, which is engaged in production and sales, is sales profitability, income from
the sale without taxes and revenue. Factors affecting the efficiency of the enterprise
functioning and ensure its competitiveness in the market — are marketing costs, in
particular, the cost of outdoor advertising, advertising in the media, print, Internet,
packaging design, promo (participation in festivals, special exhibitions, forums,
company tasting excursions), the cost of promotional training for marketers, costs for
printed matter of a promotional nature. The factors mentioned above should be divided
into immediate impact factors (advertising in various media), related (packaging
design, design of flyers, participation in promotional events) and providing (trainings
for marketers) [8].

To build an optimal architecture of the artificial neural network with radial-basis
functions for modeling and forecasting of enterprise activity, considering the
implementation of marketing solutions, we need to consider in detail the structure of
the specified artificial neural network.

3.3. Radial basis artificial neural networks structure features
Radial-basis artificial neural network has an input, hidden (radial basis) and

source layer, which is illustrated in Figure 1.
Input Layer Hidden (F.adial-Basis) Layer Cutput (Linear) Layer

||air|| a /\ s W N

H=l

:‘_:)

L4

—

p—

Figure 1 — Architecture of artificial neural networks with radial basis functions

As we can see in Figure 1, the input layer consists of input neurons X;, i=1,...,N.
The values of radial basis functions are calculated in the hidden layer, an argument of
which is the distance (dist) from the vector of inputs X; to predefined vector of centers
C;, radial basis functions, which is multiplied by the offset value (window width) o,

h=1,...,H — the number of neurons in the hidden layer. The result is a value a. Centers
and offset are the parameters of the receptive field of the radial basis functions, which
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are calculated using the formula:

fh(f):Hf—ghuca (D

N | —

i=1
If we use the the Gauss function as a radial basic, the expression (1) takes the
form:

N
where based on Euclid's metric H?c —Cp, H = [Z (x; —c;, )zj :

£, (%)= exp(— %H;e -, 0‘2) . )

The output layer of a radial-type artificial neural network consists of linear
parameters — synaptic coupling coefficientsw,. Given this, the output signal of an

artificial neural network with radial basis functions can be calculated using the formula:
H
\ N )
yo=wo+ 2wy (F=6]-07). 3)
h=1

Development of radial-type artificial neural network architecture involves tuning
the receptor field parameters and weighting coefficients [10].

To calculate the centers of radial basis functions clustering methods are typically
used. As the research results follows, the most suitable is the subtractive clustering
algorithm [9], which is easy to implement, and the number of clusters is governed by
a single parameter - the cluster radius.

We describe the algorithm based on the sequence of steps.

Step 1. Set the radius of the cluster and identify potential centers of clusters
corresponding rows of input data X.

Step 2: Calculate the potentials of possible cluster centers and choose the area
with the greatest potential - as the center of the first cluster.

Step 3. Exclude such clusters by recalculating the potentials for other possible
cluster centers.

Step 4. Identify the next center of the cluster with maximum potential.

Step 5: Check the condition of the maximum value where potential cluster center
does not exceed the predetermined threshold — clustering radius. If yes, proceed to Step
3. Otherwise, we finish the algorithm.

Typically, the radius of the cluster is set at interval [0;1], but the best clustering
results are obtained when the cluster radius is within [0,2;0,5]. The width parameters
of the radial basis function window are set experimentally.

So, if the radial-type artificial neural network architecture is written as x:4:y, than
the value of inputs x and outputs y — are known, and as a result of subtractive clustering
algorithm we will get a number of radial basis functions, corresponding to the number
of neurons in the hidden layer 4.

The algorithm for adjusting the parameters of the output layer — weighting
coefficients, is based on the criteria of the error function [11]. Neurons are added
iteratively to the hidden layer until the sum of squares of errors will not be less than
the set value or until the maximum number of neurons will not be used.

The resulting architecture of the artificial neural network is optimal for modeling
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and forecasting of the performance idicators of the company, if it adequately reflects
the real processes relating to the enterprise activity based on the marketing policy and
has prognostic properties.

It should be noted that these algorithms must run in parallel, because in terms of
recalculating the structure of artificial neural network with radial basis functions it is
necessary to reconfigure the centers of basis functions [12].

3.4. Synthesis architecture of radial-basis neural network for the prediction task
of the enterprise activity

Let's run experiments on the example of enterprise reporting, engaged in the
production and sale of dairy products PJSC «Ternopil dairy». Given the experimental
data, denoted by X =(x;,x,,x5,...,x;;) — the cost of marketing activities — factors

affecting the performance indicators of the enterprise activity as the inputs of an
artificial radial type neural network, and y,, y,,y; — effective performance indicators:

profitability, revenue and the income from the sale without taxes, as output neural
network signals. As the incoming and outgoing data of different dimensions, then it is
advisable to standardize them for better presentation of the simulation results.

For conducting the research an application package Matlab was, which is effective
for mathematical modeling through built-in toolboxes. This greatly simplifies the
work, since some algorithms can be invoked by specifying the feature and entering the
necessary parameters.

A
x; 5
B
. » 76 —C1
X3
—_—
o7l
X11
—_—

Y
i

Input Layer Hidden Layer Cutput Lavyer

Figure 2 — Optimal architecture of a radial artificial neural network for
modeling and forecasting of enterprise activity

In view of the above, the radial-type artificial neural network has 11 radial
neurons in the input layer neurons and 3 output neurons, namely 11:4:3. At the initial
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stage of synthesis of architecture of artificial neural network of radial type we get
architecture 11:60:3. This architecture is very complex and, according to research
results, does not have predictive properties. We obtain the optimal architecture for
modeling and forecasting the studied parameters at the fifth iteration of the algorithm
settings specified neural network architecture 11:21:3, which is shown in Figure 2.

3.5. Enterprise activity indicators modelling.

The structure of the developed architecture of a radial-type artificial neural

network for the task of forecasting the activity of company is:
pi=mfi(E-alo™)+w s (F-Go )+t wy for (F - Enfo™)- 4)

We will demonstrate in Figure 3 a) -c) the results of modeling and forecasting of
enterprise performance indicators, considering marketing policy based on the structure
of artificial neural network (4). It should be noted that the data sample is divided into
training and test (control), which is indicated by a vertical line in the figures. The
experiments indicated on the abscissa axis were performed on the basis of five-year
data (monthly).

From the simulation results we can see that this profitability of sales (Figure 3a))
significantly depends on the chosen marketing policy of the company. Therefore, from
this it follows that the overall marketing strategy of PJSC "Ternopil Dairy" was
selected correctly and does not require significant changes in those areas that it is
already using. The relative maximum deviation error of the predicted value from the
experimental in the forecast period is 9.28%, which proving quite high prognostic
properties of the developed artificial radial-type neural network.

The effect of marketing decisions on profit (Figure 3 b)) is not as intense, since
the profit of the enterprise in different periods is formed due to non-constant synergistic
effects. The source of income of the enterprise is not only the volume of sales, but also
aggregate receipts, consulting revenues services.

Rapid reaction to innovations is needed in modern world of gadgetry, and change
in marketing focus that will provide a significant advantage over competitors. The
period of the online addiction of society requires new promote products mechanisms,
including increased spending on online advertising — ads on various social platforms,
blogging, that in the long run will lead to cheaper costs in general marketing policy.
Optimizing marketing solutions towards innovative development with greater use of
online platforms make it possible to attract new customers and increase sales.

In view of this, in Figure 4 we illustrate dynamics of profitability of sales with
increase of Internet advertising cost by 20%.

As we can see, the relative maximum deviation error of the predicted value
decreased by 2% from the experimental one, which indicates the positive dynamics of
the performance indicator.
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Figure 3 — Modeling of performance indicators of the enterprise activity
a) profitability of sale, b) revenue c) income from sales without taxes on a radial-type

artificial neural network
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Figure 4 — Forecasting sales profitability by increasing advertising spend online

Conclusions

Consequently, the proposed mathematical tools based on artificial neural
networks with radial basis functions makes it possible to simulate the real economic
processes, related to the enterprise activity, which is engaged in production and sales,
as confirmed by experimental results.

The presented results indicate promising application of radial-basis artificial

neural networks for prediction processes with deep instability based on heterogeneous
data.
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KAPITEL 4/ CHAPTER 4 *
INTELLIGENT SYSTEMS OF PREDICATIVE ANALYTICS OF LAW
ENFORCEMENT AGENCIES

DOI: 10.30890/2709-2313.2023-17-03-001

Beryn

3apa3 y cepenoBHUIlll MPABOOXOPOHHHMX OPTaHiB PO3BUHEHUX KpaiH MHUTaHHS
Mepexoy BiJ pEaKTUBHOI JO MPOAKTUBHOI MISIBHOCTI CTOITh Ha PiBHI 3 MUTAHHAIM
BIDKMBAHHS IMBLTI3aIl. 3amopykor0 €(PEeKTUBHOIO BIPOBAHKEHHS TaKOi MOl
JUSJIBHOCTI € 3aCTOCYBAHHS 1HTENEKTYaJIbHUX TIaT(GOpPM aBTOMATHYHOTO aHaIi3y
pI3HOTUINHUX 1 pi3HOdopMaTHUX AaHuxX. Yomy? Tomy 110, HaBITH SKIIO MH Ha
KOXKHOMY KpOLll HACTABUMO BijieoKamep 1 0ynemMo oOpoOJIATH BiJI€O OTOKH BiJ HUX Y
pyuHOMy a0o0 HaBITh, y MIBABTOMAaTUYHOMY pPEXUMI, Lie Oyle Maiike MapHa Tpara
TPOLIEH.

KitouoBuM 1 caMuM CKJIQTHUM €TarioM TE€XHOJIOT1i MPEANKATUBHOI aHATITUKU €
AHani3, B TpoOIeCi SIKOTO 3IIHCHIOEThCS CHCTEMAaTH3allid 1 aHaJIITH4YHa 00poOKa
310paHuX Ha MOMEepeaHixX eranax aanux Ta iHdopmarii [1]. [Ipuuomy Ha cydyacHOMY
eTami KUTbKICTh 1H(OpMali, sika mijuisirae oOpoOIll 1 aHami3y, JOCATAE HACTUIBKH
BEIIMKUX OOCSTIB, 110 JIFOJMHA BPYYHY HE B 3MO31 1X OIpAIlOBaTH 3a peaIbHUI Yac.
Tomy edheKTUBHICT, BUKOHAHHS IIBOTO €TaIlly BH3HAYA€THCS HAsSBHICTIO 3aCO0IB, SIK1
Ma€e B CBOEMY pO3IMOPS/KEHHI aHANITUK. B mepiry 4depry, HasBHICTIO Cy4YacHUX
MPOrpaMHUX 1HCTPYMEHTAIBHUX 3aCO0IB.

JlociiKEeHHIO TUTaHb PO3POOKH 1 BOPOBAKEHHS aHATITUYHUX CUCTEM, a TAKOXK
MUTAHHIO  YHOPMYBaHHS  1H(OpMaliiHO-aHAIITUYHOT ~ OOpoOKM  1H(popMaIii
MIPABOOXOPOHHUMH OpraHaMU, KPUMIHAJIBHOI aHAIITUKY NPUCBsiYeH1 podotu [1-32].

B 3aranpHOMY BUNAAKY M1J IHCTPYMEHTAJIBHUMH 3acO00aMU aHaJlITUKa OyJaeMo
PO3YMITH MPOTPaMHI CHCTEMH a00 MOYJI, METOIUKH 1 METOJO0JIOTIi OMpaItoBaHHs
1H(dOopMmaIrii.

3aranpHy Kiacu@iKalilo 1HCTPYMEHTAJIbHUX AaHAIITUYHUX 3acC00IB MOKHA
IPEICTaBUTH HACTYITHUM YHMHOM:

1. MeTomos10T1i 1 METOAMKH aHAITI3Y.

2. 3arajbHO BUKOPHUCTOBYBaHI MPOTrpaMHi 3aCO0U.

3. Tpanumiitai iHGopMaIiHHO-TIOIITYKOBI CUCTEMHU.

4. CremtiammizoBadi  iH(GOpMAaIifHO-aHATITAYHI ~ CHCTEMH 1  KOMIUICKCH

KPUMIHAIBHOTO aHali3y.

Jlo 1HCTpYMEHTIB Mepuioi TPynmd MOXHa BITHECTH, 30KpeMa, Taki 4acTo
BUKOPHUCTOBYBaHI MeTOAMKHU sk Mepexuuil anamiz, ANACAPA, SOCTA, SWOT-
aHaii3. BoHM 3aCTOCOBYIOTHCS SIK B PyYHOMY TaK 1 B aBTOMaTU30BaHOMY PEKUMI.

MepexxHuii  aHami3 Ie 3arajbHa METOJOJIOTIS aHami3y, ska mepeadadae
BUKOPHUCTAHHS MaTEMaTUYHOIO armapary Teopii rpadiB s JOCTIKEHHS 1 BUSBICHHS
3B S3KIB MK 00’ €KTaMH 1 ITOIISIMH.

ANACAPA npencrapisie co00r0 METOJIUKY PO3CIIAyBaHHS 3J0YMHIB 1 aHATI3Y
omepaTuBHOI 1H(oOpMallii, sika Oyna po3pobsieHa B 1960-Ti poku, miciasi BOMBCTBA

*Authors: Uzlov Dmytrij Yurijevich, Strukov Viadymyr Mykhajlovich, Hnusov Yurii Valeriyevych
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npe3ugeHTa Keneni. MeToMky Ha3BaHO Ha 4€CTh OCTPOBA HA 3aX1AHOMY y30epexoKi
Amepuku. CroyaTky METOJUKa MpEACTaBisijga COO0I0 CHUCTEMY CTPYKTypyBaHHS,
Bi3yamizauii Ta aHamizy iHopMallii y MamnepoBOMy BHKOHAHHI. B mopasibiiomy
¢ipmoro Anacapa Sciences Inc. (CILIA) 6ynu po3pobiieHi mporpaMHi IpOAYKTH, SIKi
peani3yloTh JAaHy MeETOAMKY. Anacapa Sciences Inc. cTtosiia y BHUTOKIB pO3pOOKHU
CHeLiaJIbHUX aHATITUYHUX METOAMK NI cepu Oe3neku 1 me Ha nmovarky 1970-tux
POKIB TMOYayia MPOBEJACHHS HAaBUAJIBHUX KYpCIB 3 MIATOTOBKH (PaxiBIliB-aHATITUKIB.
Anacapa Sciences Inc. npornonye HacTynH1 4 6a30BUX KYpPCHU:

1) anani3 iHpopMalii B xoa1 npoBeaeHHs po3cainyBanb Criminal Intelligence
Analysis (CIA);

2) anamiTH4H1 MeToau po3ciiayBanHsa Analytical Investigation Methods (AIM);

3) anaini3 ¢inancoBux MaxiHaiiii Financial Manipulation Analysis (FMA);

4) nornuOieHuit aHai3 3 BUKOPUCTAHHAM KOMIT'IOTEPHUX TEXHOJIOT1i
Computer-Aided Analysis (CAA).

SOCTA (SERIOUS AND ORGANISED CRIME THREAT ASSESSMENT) €
METOJIMKOIO 3 OLIHKU PU3HKIB 1010 TSHXKKUX 3JI0UYMHIB Ta OpPraHi30BaHOI 3JI0YNHHOCTI.
SOCTA — k110490BHi CTpaTEriYHO-aHATITHYHUN TOKYMEHT, MPUCBSIYCHUN 00pOTHO1 31
3JIOYMHHICTIO,  po3pobsienuit  €BpomonoM.  Ocrannii  gokymeHT SOCTA
omy6OikoBanuii €sponosiom y 2017 poui — SOCTA 2017. Bin rotryBaBcst Ha mpoTs3i
2015-2017 pokiB. B xomi #oro miaroroBku OyB MpOBEACHHUI O€3MpeleIeHTHUN 3a
MacmTadamMu aHaii3 CEpMO3HOI 1 OPraHi30BaHOi 3JI0YMHHOCTI, 3 pe3yJIbTaTaMu SIKOro
po3po0JIeH] BIANOBIIHI peKOMEHAAIII.

SWOT-anani3 - ue BUunpoOyBaHHil YacoM, BITHOCHO MPOCTUM, ajie e(heKTUBHUN
IHCTPYMEHT MATPUMKHU NpUHHATTA pimeHs[l]. Cyts SWOT-anami3y - y BUSABIEHHI
CWJIBHUX 1 CITA0KUX CTOPIH, MOXKJIMBOCTEH 1 3arpo3 JUisl OpraHi3amiid, yCTaHoB 1 T. .
Ouinka yotupbox enemeHTiB SWOT-aHanizy NpoBOAMTHCS LUISIXOM BU3HAYEHHS
30BHIIIHIX 1 BHYTPIIIHIX YMHHUKIB, SIKI OOYMOBIIOIOTh CHJIbHI 1 CJIa0Ki CTOpPOHH,
MO>KJIUBOCTI 1 3aTPO3H.

SWOT-ananiz naBHO 1 €(EeKTUBHO BHKOPHCTOBYETHCS B PO3BIyBaJIbHOMY
CIIIBTOBApHUCTBl, OI13HECI, B MOCHIAHUIBKUX LUIAX. Y TOH >X€ dYac, 3a JaHUMH
nociipkeHHs: €Bponony «/HCTpyMEeHTalbHI METOAY aHami3y 1 nporHo3yBaHHs O3 Ha
npaktuill 2014» B 6utbmocTi kpaid €C npaBoOXOPOHIIi B3arajii He BUKOPUCTOBYIOTh
SWOT-anani3. Y tux Hebaratbox KpaiHax, Jie BiH BCE K 3aCTOCOBY€ETbHCS, 11€ POOIISAThH
HE OIEpPATHBHI CIIBPOOITHUKH, TOJIIEHCHKI HA 3€MJIi, a JOCIITHUKH B HAayKOBO-
HABYAJIbHUX OpraHi3allisiX IPaBOOXOPOHHUX CTPYKTYD.

HesBaxatoun Ha cBoro mpoctoty, SWOT-anamiz € eheKTUBHUM METOIOM,
0Cc00JIMBO HAa MIKPOPIBHI npu BuBUYeHHI KOHKpeTHUX O3VY. Y kpuminaisnomy SWOT-
aHaJi3l, TaKOX SIK B TpaI[I/II_IH/IHOMy, BU3HAYAIOTHCS CHJIBHI 1 clabKi CTOPOHH 03V, a
TAaKOX MOJIMBOCTI 1 3arpo3u JUis 1ux oprasizamiil. Ilpu npomy cuibHi 1 cialki
CTOPOHU XapaKTEPHU3yIOTh BHYTPIIIHI YAHHUKH, & MOXKJIMBOCTI 1 3arpO3H - 30BHIIIIHI.
{06 gocmiauTi BHYTPIIIHI YUHHUKH - CUJIBbHI 1 CJ1a0K1 CTOPOHM - HEOOX1HO OLIIHUTH
KOHKPETHI BUJM TIEpeBar, Kl MaloTh KpUMIHAJbHI OpraHi3allii B MOPIBHAHHI 3 iX
KOHKypeHTaMu. Te > BIpHO 1 JJIsI HEAOJIKIB, TOOTO, CIaOKHUX CTOpiH. 30BHIIIHI
dakTopu, SKI TPOSBIAIOTHCS YEpe3 MOMIMBOCTI 1 3arpo3d, XapakTepU3yIOTh
ajanTaliiiHi MOKJIMBOCTI OPTaH130BaHOTO KPUMIHATY, HOro MOTEHI1a] BUKOPUCTAHHS
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€KOHOMIYHMX TpaHc(opmallii, coriaJbHUX 3pyIIeHb, TEXHOJIOTTYHUX 3MIH - 3 OJJHOTO
OOKy, 1 31aTHICTb BIANOBIIaTH HA BUKJIMKHU 3 OOKY IPaBOOXOPOHIIIB - 3 1HILIOTO.

JIo 1HCTPYMEHTIB Jpyroi rpynd MOKHA BIJHECTH KOMII IOTEpPHI Hporpamu i
CHUCTEeMM 3arajbHOr0 MpPHU3HAYEHHS Ta MPOOJEMHO-OPIEHTOBAHI, $KI 3 YCHIXOM
BUKOPHUCTOBYIOTBCSL JIJISi PO3B’SI3aHHA 3aJa4 KPUMIHAJIBHOTO aHali3y 3 BIAHOCHO
HEBEJIMKUM OO0csAroM gaHuX. Jlo uWciaa TakKUMX IHCTPYMEHTIB MOKHA BIJHECTH
Microsoft Excel, MatCAD, MatLAB, StatGraph, Statistica Ta iH. MOXIUBICTb
€(EeKTUBHOTO 3aCTOCYBAaHHS IMX IHCTPYMEHTIB 3HAYHOIO MIPOI0 BH3HAYAETHCA
HASBHICTIO BiJMOBIAHMX METOAMK IX 3aCTOCYBaHHS JJIsi PO3B’sS3aHHS KOHKPETHUX
3a/lay KpUMIHAJIBHOTO aHajli3y, KBali(iKalli€ro 1 MPaKTUYHUM JOCBIIOM ¢axiBuiB. [o
IHCTPYMEHTAJIbHUX 3acO0IB I[I€] TPy MOXKHA TaKOXX BIAHECTH Teo-1H(opMaliiiHi
cuctemu (I'lC), npusHaveni Ayig Bizyanizaiii 00’ €KTiB 1 MOAIN Ha reorpadiyHiid Mari.
bes 3actocyBanns I'IC Ha cydacHOMY eTari HEMOXJIMBO YSIBUTH aHANITHYHY pPOOOTY
K y TPaBOOXOPOHHIM Tak 1 y HUBUIBHINA cdepi. Bonun € 6a30BUM 1HCTPYMEHTOM
Bi3yamizaii maHux. B ocraHHI AeKiibka POKIB BiOYBCS CHPaBKHIM CTPUOOK Yy
PO3BUTKY CHCTEM Bi3yawm3alii JaHWX, OCKUIBKM caMe Iled acHeKT aHaJlTHYHOi
00poOKM naHuX HaOyBa€ Bce OLIBINY aKTyalbHICTh. Lle 1MoB’3aH0 3 TAMU YNMHHUKAMH,
PO SIK1 MU BXKE€ TOBOPHUJIM paHillle, 30KpemMa — MOXKIJIMBICTIO HAOUHOTO OOTPYHTYBaHHS
pillIeHb 1 BUCHOBKIB, SIKI T€HEPYIOTHCS aBTOHOMHMMH CHCTEMaMH, 1 B TOJAJIBIIOMY
HAJAI0ThC 0co0aM, [KI MPUAMAIOTh KIHIEBlI PINIEHHS, HANpPHUKIaA, KepiBHUKAM
BIJINOBIJIHUX JIETIAPTAMEHTIB TPABOOXOPOHHUX OPTraHiB, SIKi He € (axiBISMU y cdepi
HITY4YHOTO 1HTEeNeKTy abo meToiB Data Science.

TunoBumMu mpuUKIagaMu TPaJAULIMHUX 1HPOPMALIINHO-TIONIYKOBUX CHCTEM
MoxHa BBaxatu Jlira-3akon 1 Google. [lpuHIMIOM poOOOTH TaKUX CHUCTEM €
OTpAIlfOBaHHS TOIIYKOBOTO 3aMUTy, C(HOPMOBAHOTO 3a TIEBHUM II1a0JIOHOM.
PesymberaTrom pobOoT € mepenmik maHuX ab0 TOKYMEHTIB, SKi BiJITOBIJAIOThH
MOIITYKOBOMY 3anuty. Jlo cucTeM Takoro TUIy HaJEXKWUTh 1 Biomua iH(popMmaIiiHo-
nomrykoBa cucreMa «lHdopmarniiinuii nmopran HarionaneHoi nomimii  YkpaiHmy.
["'0JI0BHOIO METOIO CHCTEM JIAHOTO THUITY € MOIIYK iH(popMaIlii BiAMOBIIHO JI0 3aIUTY,
0(OpMIICHOTO 3a TIEBHHUM I11a0JIOHOM, 1 BU1a4l B SKOCTI pe3yJIbTaTy MepeiiKy 00’ €KTIB
0a3u AaHWX, SK1 BIANOBINAIOTH 3anmuTy. BoHU, SK MpaBuiao, HE MalOTh MOAYJIIB
aHAJITUYHOI OOpPOOKHM BENMKHUX 1 HAJBEIMKUX 0OCATIB 1HGOpMaIli, a TUM OljblIIe,
MOJYJIiB TPOTHO3YBAaHHS CKOEHHS 3JI0YMHIB.

Hait6inpmr  epeKTUBHUMHU  1HCTPYMEHTaMH KPHUMIHAJIbHUX aHAJITHKIB €
creriaaizoBani iH(GpOpMaIIHHO-aHATITHYHI CUCTEMH 1 KOMIUIEKCH KPHUMIHAJIBHOTO
ananizy. CucTteMu 11bOT0 KJIaCy MalOTh MOTY>KHUIM HaOIp IHCTPYMEHTIB aHATITHKA, SIKI
J03BOJISIFOTH IPOBOANUTU TTUOOKUN BCEOIUHUN aHAII3 BETUKUX OOCSTIB PI3HOTUITHUX
naHuX 1 popMyBaTH TIMOTE3W MO0 aHAMI3yeEMHX MOAiN 1 00’ekTiB. Ha motounwmii
MOMEHT Y PO3BMHEHHUX KpaiHaX IMIMPOKO 3aCTOCOBYIOTHCS TaKl BIIOMI CUCTEMH JAHOTO
kimacy sk 12, Palantir, ePOOLICE, PredPol, HOLMS2, RICAS, Maltego. 3
nepesiyeHnX CUCTeM 0coOIMBO BapTo BUAinuTH Palantir ta ePOOLICE. Ix ronosHor0
BIJIMIHHOIO PHCOIO € MOKJIUBICTh CKaHYBaTH JIOCTYITHUM KIOeprpocTip y pexkumi 24/7,
BUSBIIAITU B HBOMY «CJa0Ki CUTHQJIM» MACIITAOHMX 3JIOYMHIB 1 TEPaKTIB, IO
rOTYIOThCS, (DOpMYyBaTH 11 CHTHAJUd Yy KOMIUIEKCHY CHUCTEMY IHJIMKATOPIB, SKi
J03BOJISIIOTH 3 BEJIMKOI WMOBIPHICTIO TPOTHO3YBATH Yac 1 MICIE CKOEHHS 3JI0YMHY.
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HasBHICTh cHCTEM Takoro TUIY Ha Hall MOTJSJ € TOJOBHOI YMOBOIO MOBHOIIHHOI
peastizallii npeAUKaTUBHOI MO AISUIbHOCTI MPAaBOOXOPOHHUX OPTaHiB.

Ha moToyHuii MOMEHT Yy CBITI ICHYe€ JOCHTh HEBEJMKAa KIJIbKICTh
BHCOKOTEXHOJIOTTYHUX IHCTpYMEHTAJIbHUX  aHAJNITUYHUX  [IaThopM,  sKi
BUKOPHUCTOBYIOTh HalCydacHIII TEXHOJIOTii oOpoOku nanux — Data Mining, Web
Mining, mTyyHuil iHTEeNeKT Ta iH. HakonnyeHuit neBHUHA JOCBiA iX 3aCTOCYBaHHS Y
MIPOTHO3YBaHHI, MPOMUIAKTHII, 3aM00ITaHH] Ta po3CiiayBaHH1 3104nHiB. Llei nqocBia
€ BKpail LIHHUM, OCKUIbKH 11l TUIATQPOPMHU € MEPIIONPOXOABLISIMU B IbOMY HampsiMi.
BusiBneni mig 9ac ix eKcrutyarailii mo3uTHBHI MOMEHTH, HEJIOJIIKH 1 TpoOJIeMU Taf0Th
MOXJIUBICTh y3aralbHUTH IX Ta BpaxyBaTH TMpH po3poOIi 1 BIPOBAIKECHHI
aHAJOTTYHUX MIATHOPM.

AHani3 BiTOMHUX aHATITUYHUX MJIaTPOPM CBITUHUTH MPO TE, IO KOXKHA 3 HUX Ma€
NEBHUW  TEpeNiK aHaIITHYHUX IHCTPYMEHTIB, fKi BH3HAUalOTh, BIACHE,
(GyHKIIOHATBHICTh BIAMOBIAHOI miatdopmu, ii MokauBOCTI. [IpudoMy Halip Takux
IHCTPYMEHTIB MOK€ OyTH TpejCTaBiIeHU ab0 y CKJiaJll KOMIUIEKCHOI aHaJiTUYHOI
CUCTEMH, SKa BHKOHye TieBHI (yHKIi 1 3amadi, abo y dopmi Habopy
B3a€EMOHE3AIC)KHUX  IHCTPYMEHTAJIBHUX  3acO0IB  JIIi  BUKOHAHHS  OKPEMHUX
aHAMITUYHUX (QYHKIIA, SKI OPEACTaBISIOTHCS PO3POOHUKOM SIK TEBHHUM MeEpesik
aHATITUYHUX CEPBICIB.

Ornsa BiIOMHUX aHATITHIHUX T1aTGHOPM JI03BOJISIE BHOKPEMHTH TaKl aHaJIITHYHI
IHCTPYMEHTH, K1 pO3IISTHEMO HUXKYE.

4.1. Orasaa pyHKUiOHATY AHAJTITHYHUX iIHCTPYMEHTIB VISl IPABOOXOPOHHMX
OpraHis.

[Tin aHamTUYHUM IHCTPYMEHTOM B KOHTEKCTI JIaHOT poOOTH OyJIeMO po3yMiTH
METOJIMKY, TEXHIYHUHN 3aci0 a00 mporpaMHuii IPOAYKT (a00 MOJYJib), 32 JOIIOMOTOIO
SKUX BHUKOHYEThCS TMEBHA aHamiTuyHa (QyHKIS (omeparmis). IlpukmagamMu Takux
aHAJITUYHUX (PYHKIIA MOXYyTh OyTH HAcTymHi: 1) MOHITOPHUHT BIJKPHTOTO
KiOeprpocTopy 3 METOI BHUSABJICHHS 1 (¢ikcallli KpUMIHAIbHO-3HAYUMHUX 00 E€KTIB 1
MoJi#, 2) BUSABICHHS y JOCTYIMHUX MacHBax JaHUX 1 BioOpakeHHs (B i7€aIbHOMY
BUMAJKy - Ha Treorpadiudiii marmi) 3B’SA3KIB MK KpUMIHAILHUMH ocobamu, 3)
BUSIBJICHHS Y JOCTYITHUX MacuBax NaHUX 1 BiAOOpakeHHS Ha reorpadiudiil marii
OCepe/IKiB KOHIIEHTpallii 37104nHIB, 4) popMyBaHHS 1 BIZOOpaKeHHS XPOHOJIOTIYHOT
MOCIIJOBHOCTI TMEBHOI TPyNH MOAIA 1 T.M. [HCTpyMEHTHM aHaNITHKa JOMOMAararoTh
Oprasi3yBaTH, IHTETpyBaTH, TOPIBHIOBATH, CIHIBBIAHOCUTH Ta UIIOCTPYBAaTH
CYKYIHICTh HeoOpoOieHoi iHpopmarii. XKojeH 3 1HCTpyMEHTIB aHaNITUKAa HE JAcTh
JIHOBOrO pe3yJbTaTy CaMOCTIHHO; KOXKEH J0Ja€ KOMIOHEHT HOBHMX 3HaHb alo,
pUHAWMHI, HOBOTO PO3YMIHHS IIPO JIaHi, sIKI B CYKYITHOCTI CHPUSIIOTH aHaATI3y abo
OPU3BOATh JO0 BU3HAYEHHS HOBUX BHUMOI O PO3BIIKM HEIOCTaTHIX JIaHUX.
DakTUYHUN aHAII3 MOKIAJAAEThCSl HA HABUYKM KPUTHUYHOTIO MHCIICHHS aHAJITHKA, a
TaKOXX Ha MOTO 37aTHICTh IHTETPYBAaTU PE3yJIbTaTH PI3HOMAHITHUX METOJIOJIOTIA Ta
IHCTPYMEHTAJIbHUX 3aC001B Y y3arajJbHEHUH, J1€BUN MPOAYKT aHAMITUKH. L1 mpoaykTH
MOXXYTh BKJIFOUATH YaCTHUHHU PE3YJIbTaTIB 3aCTOCYBaHHS aHAJIITUYHHUX 1HCTPYMEHTIB
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JUISL  UTFOCTpallii  CKJIAJHUX B3a€EMO3B'A3KIB, TaKWX, HANpUKIaA, SK Jiarpama
HE3aKOHHUX TOBApHUX IMOTOKIB abo0 Jiarpama 3B’s3KiB, 110 BiIoOpakae BIAHOCHUHH Ta
1epapxiro 0ci0, MPUUETHUX JI0 3JI0OYUHHOTO YIPYITyBaHHS.

AHaJITUKy TOTPIOHO  pPO3YMIHHS  TNpHU3HAYEHHS Ta  (PYHKIIOHAIBHHUX
MO>KJIMBOCTEH PI3HUX JOCTYIMHHUX aHAJITUYHMX IHCTPYMEHTIB Ta THUIIB iH(opmailii,
AKy BOHM HajaloTh. Ha OCHOBI MPaKTUYHOrO JOCBIAY 1 OMHUCY JOCTYITHHUX
IHTEJICKTyIbHUX TIATGOPM KPUMIHAIBHOTO aHaNI3y JHaHuX cHOPMY€EMO HACTYITHUN
(MOJTMBO HE BUYEPIHUI ) NEPETiK HAMMOMMPEHIINX aHATITHYHUX 1HCTPYMEHTIB, SIK1
3aCTOCOBYIOTHCS KPUMIHAIBHUMU aHATITUKAMU Y CBOIM MISIBHOCTI:

- AHani3 cxeMHM CKO€HHs1 3J104uHY. [lomiOHO [0 TEXHOJIOTIYHOI KapTH
(METOAMYHUX PEKOMEH/Iallli) pO3CiiyBaHHs 3JI0YHMHY, CXEMa CKOEHHS 3JI0YHHY
MOKa3y€ MOCIIJOBHI KPOKH, SIKI BUKOPUCTOBYIOTh 3JI0YMHII1, BKa3yIOUH MOCI1I0BHICTb
IHIMJEHTIB, X JaT Ta 4acy CKO€HHS, 3afisHI JEep>KaBHI Ta KOMEPIIHI CTPYKTYpH,
ocobu, 3acobu mepemimieHds Ta iHme(Pucynok 1). [HmmmeHtu BimoOpa)karoThCs B
BHTJISAJII OJIOK-CXEMHU, 1100 TOITOMOTTH 3PO3yMITH PO3BUTOK IOIH.

- Aconiamiiina marpuns. I{s maTpuisg gomomarae CIIBBIIHECTH JBa a0o
Ounbiie ¢GakToOpiB y 3J0YMHHIA AISUTBHOCTI, (DIKCYIOUM YacTOTy, 3 SKOK OJHOYACHO
BUHUKAIOTh TEBHI (akTopu (HAMpUKIAI, 0coOHM, Oprasisaiii, HOMepHu Teie]oHiB,
aapecu Ta MoiOHI 3MiHHI), 00 BUIUIMTH KOPEIIOIOYH (DakTopH, AKI BiAITPalOTh
BOXJIMBY pOJIb Yy JISJIBHOCTI 3JI0YMHIIB Ta YCyBalOTh (AKTOpH, fKI HE MAalOTh
B3a€MO3B's3Ky (PucyHok 2). ®aktopu MOXyTh OyTH CXOXHMH, HAIPUKIA]I,
CHIBBIAHOILIEHHS cepii TesiePOHHUX HOMEpIB. DAKTOPHU TAKOXK MOXKYTh OyTH 3a CBOEIO
CYTTIO HE3AJIE)KHUMH, aJIe Jat0Th 3pO3yMITH, KOJIM BOHH CITIBBIAHOCSTHCS, HAIIPUKJIIA],
CKJIaJIaHHS CXEMHU MOJIOPOKEH JBOX ILJIEH CLIOCTEPEIKEHHS, KOJIU TeIe(OHHUN 13BIHOK
a00 0aHKIBChKa Omepallis 3/IIMCHIOITHCS MEePE]T MOi3AKOI0.

- ToBapuuii Tpadik / rpadiunuii anami3z. Jliarpama, sika UIIOCTPyE, CXEMY
oprasizailii nepeminieHHs1 3a00pOHEHUX TOBapiB, 30p0i, HAPKOTHKIB 3a JOIMOMOTOIO
€JIEMEHTIB 3J0uMHHOro cepenoBuia (Pucynok 3). Hanpuknaa, ToBapHuM NOTIK
araHchbKOro repoiHy BIIOOpakaTMME KOXKHY OIlepallilo Ta CIoci0 KOHTpaOaHIH,
pa3oM 13 TpaH3aKIIHHUMH BUTpaTaMu, 3 AQraHicTaHy 0 MicTa B YKpaiHi.

=l O : -
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PucyHok 1 - AHas1i3 cXeMH CKOEHHS 3JI0YHHY.
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iHopMaliro MOXKHA
0OMIHY TEKCTOBUMU

MOBIIOMJICHHSIMU Ta €JIEKTPOHHOI0 momTow (PucyHok 4). BuzHauyuBiM, 3 KUM
3MIIHCHIOIOTH 3B’S130K , YACTOTY 3B’SI3KY, iX MOXO/HKCHHSI Ta MPU3HAYCHHSI, TPUBATICTh
3B’SI3KY Ta HAsBHICTb JIOJATKIB JI0 €JIEKTPOHHUX JIUCTIB, aHAJI3 MOXKE HAJaTH 3HAYHE
MIATBEPPKCHHS Ta JOKa3W 3JI0YMHHOCTI. Xo4a 3MICT KOMYHIKaIlii, o4eBUIHO, Oye
HaJaBaTH BaXJIMBY 1H(POpPMAILit0, aHaJ13 KOMYHIKAIIITHOTO TpadiKy TakoX Moxke OyTH
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Pucynok 3 - Toapumuii Tpagik.
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Pucynok 4 - AnaJiz koMmyHikaniifHoro tpagiky.

- AHAaJi3 CTPYKTYPH 3JIOYMHHOCTI. 3arajJbHUN TEPMiH I PSIAy CYMIKHHUX
JTUCLUUIUIIH, TakuX SK iAeHTUdikamis 3/7104MHIB a00 cepid 1HUUJCHTIB, aHalli3
TEHJICHII! 3JIOYMHHOCTI, aHaJII3 rapsyuX TOYOK Ta 3arajibHUM aHai3 mpodiato, 1 Moxke
BKJIIOUaTu kaptorpadysanus (PucyHok 5).

. - —
qunigka Wwamﬂ"* £ F6epexeH NPOEKTH -
poo b/
o (; % NMoOTOYHMK NPOeKT:

[={] v

+ Aoaatv / BUaanyTk NnpoexkT
r NoAATH MapKep B NOTOUYHKIA NPOeKT
r GPS paHi
r Noaarkoei gadi
r Pexoimm BiaoOpaM»eHHA KapTH
® Maprepi
Ocepe Akl ZADUMHHOCTI
AHIMITIAYHARN PEsAe

Mexci pafoHis
MoKSZYESTIA MiTK BinA Mapkepis
& | HOMEH paz oYKW aTia KapTy

AHINIE MoK Y Jaci
BigoBpasiTId BSSEMOSE  ASkA

v+ DcoBucTi NiagkmoueHi Baz faHWx
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PucyHnok S - AHaJti3 CTPyKTYpH 37104MHHOCTI.

- IlpodaiiiHr 3109YHHUSA — MICTUTh JETAIbHUN aHaji3 IOBEIIHKOBOIO
npod IO 3IOUHMHIIS, HOTO KpUMIHAIBHUX HABUYOK, 3aralibHy 1HPOpMaILlil0, MEXaHI3MHU
Ta XapaKTep CKOEHUX 3JI0YMHIB, 1HIIE (PUcyHOK 6). AHAII3, AKUI OXOIUIIOE LIUIAN Psif
aHAJIITUYHUX METOJMIB JUIsl ONHUCY 3JI0YMHINB, iX 3JIOYMHHOI AISUIBHOCTI, CIIOCOOY
KUTTS, acoIlialliif, pU3UKy, SKHH BOHM IPEACTABISAIOTH, Ta 1X CHJIBHHUX 1 CIAO0KHUX
CTOpIH, 1100 30CEpeUTH yBary Ha pO3CIiayBaHHI, HalIeHOMYy Ha HuX. [Ipodim
TaKOX MOXYTbh OYTH 30CE€pEIKEHI Ha JKePTBaX Ta BPa3IUBUX 0CO0aX.
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- Kpuminanbumuii mpodaiiainr. Taki npodim MICTATh ACTaNbHUN aHaI3
00’€KTUBHOI CKJIAJIOBOI 3JI0YMHY, @ CAM€ MEXaHI3My CKO€HHs, crienu(iyHl HABHUUKH,
110 OyJIM BUKOPUCTaH1, METO/IU Ta IHCTPYMEHTH.

- Jdemorpadgiunmnii / couiajbHuil aHadi3 TeHAeHUid. AHATITUIHUI METO/,
Opi€eHTOBaHUU Ha jaemorpadiyHi 3MiHM Ta iX BIUIMB Ha 3J0YMHHICTh. BiH Takox
aHaJli3y€e Taki collajibHl (aKTOpH, K 0e3p0oOITTS Ta OE3MPUTYIBHICTD, 1 PO3TISAAE
BAXJIMBICTh 3MIH HACEJICHHS, CTAaBJICHHA Ta MAISUIBHOCTI, OCKUIBKHM BOHH MOXYTb
BILIMBATH Ha 3JI0YMHHICTb. S B

A ﬁ Anpeca Hapkisceka 00N, Kapkie &y e, S
R —

] # lMNepermady T poces | JogaTk 367 ASKK Ha Kap Ty

PN E] S8 pec:
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3¢ SHAEpEermTAd MapEep Ha MoToYHO MY NPpoekTi

PucyHnok 6 - ITIpogaidstiHr 3J109YMHIISA.

- AmHaJjai3 moroky nogii. [{iarpamu, 1mo 3a0e3neuyoTh BizyajdbHe 300paKeHHs
pALy BaXJIMBUX MOJIA a00 1HUMICHTIB (HANPUKIIAJ, KpPUMIHAJIBHOI omeparlii) Ta
MOCJIIJOBHUX B3a€EMO3B’SI3KIB LUX MOJIN, TaKUX K MOJOPOXKI YYaCHHKA 3JIOUHHY,
TPOIMIOBI omepailii 4M 1HII TOoJii, 0 MarTh BUPIMIAIbHE 3HAYEHHS I CKOEHHS
3nounny (PucyHok 7).

MONOGRAPH 56 ISBN 978-3-949059-77-3



At
TS
Heritage of European science ‘2023 Part 3 %

- @inancoBuii anai3. [cHye 631114 MeTO/11B (PJ1HAHCOBOTO aHAITI3Y, K1 CHIJILHO
MparHyTh CIHIiB BiJIHECTH PI3HOMAaHITHI (piHAHCOBI omeparlii, BKIIOYAIOYN XapaKTep
omepariii; 3ajgy4yeHl CTOPOHHU; TOXOKEHHS, MOCEPEAHMUIITBO Ta MPHU3HAYCHHS
TpaH3aKI[ii; Ta TOPIBHSUIBHUM aHami3 J0xofiB Ta BHUTpaT. CyKymHO, METOI0 €
JOKYMEHTYBaHHS TEHACHIIIN TpaH3aKIii (IK MpUBATHUX OCi0, TaK 1 opraHizalliii) Ta
BUABIICHHS p0o301xkHOCTEH a00 Mi103p1101 (PiHAHCOBOI AISUIBHOCTI. 3 OISy Ha T, 10
MPAKTUYHO BCI 3JIOYMHHU MalOTh MEeBHY GopMmy (PiHAHCOBOTO €lIeMEHTY, (HiHAHCOBHIA
aHaJli3 € BAYKJIMBUM 1HCTPYMEHTOM.

Wi K

EOQ N= 25914
23.07.2017 00:01
llleBueHKOBCKMA

= 0001 00:03 00:05 aoar 0004 0011 0043 00:15

PucyHok 7 - AHaJ1i3 NOTOKY MOAiM.

- IlepeBipka rimore3. AHAIITUK BUCJIOBHUTH TIMOTE3Yy MPO 3B'SI3KU JIOJEH Ta
opra”izamiii y 3J0YMHHOMY [MIJNPUEMCTBI, HEOOXIMHUX  Omeparisax Jyis
GyHKIIOHYBaHHS MIAMPUEMCTBA Ta BAKJIMBUX TOBapax abo pecypcax, HeoOXiJHUX s
ycrixy mianpueMctBa. Ha BimMiHY Bij MOmnepeAHiX MYHKTIB Y IbOMY CITUCKY, fKi €
BI3yaJIbHUMH 300pKCHHSIMHU PI3HUX E€JIEMEHTIB MIANPUEMCTBA, MEpPEeBIpKa TIMOTE3
BUKOPUCTOBYE 300paK€HHs, 00 BU3HAYUTH, YU OyJIM BU3HAYEHI BCl E€JIEMEHTH
3JI0YUHY, K1 MOKYTb OYTH BUKOPHUCTaH1 JJis 3a00IraHHs MPOJAOBXKEHHIO 3JI0YMHHOT
JISTBHOCTI 1 (B 171€aJ11) BUBHAYEHHS KPUMIHAIBHOI BIAMOBIIAIbHOCT! YYaCHUKIB.

- Ananiz 3B’s3kiB. [liarpama, ska ineHTU(IKye BCIX HIATBEPIKEHUX Ta
MIJ03PIOBAaHUX OCIO Ta opraHizaiii y 3J0YMHHOMY MiANPUEMCTBI Ta UIIOCTPYE IX
B3a€MO3B'130K MK c00010 (PucyHok 8).

- Ipodgiai punky. Ili mpodini € orminkamu, K1 JOCIIIKYIOTh KpUMIHAIbHUMA
PUHOK HABKOJIO MEBHOTO TOBApYy B IMEBHIN MICIEBOCTI, HAMPUKIIAJ, HAPKOTHUKIB YU
BUKPAJICHUX TPAHCMOPTHUX 3aco0iB, a0 Takoi MOCHYTH, AK MPOCTUTYIIA. BoHM
MOCTIMHO MEePerIsiJaloThCs Ta OHOBIIOKOTHCS.

- MepexeBuii anasi3. L{eil aHasi3 He JUIIE ONMUCYE 3B’ SI3KU MiXK JIFOJABMU, SKi
YTBOPIOIOTH 3JIOYMHHI MEPEXKi, ajie TaKOXk 3HAYEHHS 3B’SI3KiB, POJIi, IKY BUKOHYIOTh
OKpeMi 0cO0H, a TaKOK CHJIbHI Ta CJIa0Ki CTOPOHHM 370YMHHOI opraHizaiii (Pucynok
9).

- OuiHka omepaTMBHHUX MOKJIUBOCTeil. Takuii aHami3 OLIHIOE TEPEKPUTTS
oKepenamMu iHGopMmairii, o6 30epertu (Gokyc omeparilii Ha MONEPEIHBO Y3TOMKEHI
111711, 0COOJMBO Yy BHUMAAKY 3HAYHOTO IUIaHy 300py pO3BIAYBAIBHUX JaHUX a00 1HIIOL
MacmTaOHol omnepartii.
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Pucynok 9 - Mepe:xeBuii aHais.

- AHaJji3 pe3yabTaTiB. AHami3, 110 OIIHIOE €(PEKTUBHICTh MPaBOOXOPOHHOI
TSJIBHOCTI; HampuKiaa, e(PEeKTHBHICTh MNaTPYJbHUX CTpaTerii, IHIIIATUB 010
3MEHIIEHHS 3JI0YMHHOCTI 400 KOHKPETHOTO METOJTy PO3CJIiTyBaHHS.

- AHaJgi3 pu3uky. AHali3, 10 OLIHIOE MacIITaOu PU3HUKIB, SIKI CTBOPIOIOTH
OKpeMi MPaBOMOPYUTHUKH YK OpraHi3allii s OKpeMHUX NOTCHIIIHUX KEPTB, ITUPOKOI
IPOMAJICEKOCTI Ta IPABOOXOPOHHUX OPraHiB.

KoxeH 13 1HMX METOMIB BHKOPHUCTOBYETHCS IJIsi Kpalloro poO3yMIHHS
HeoOpoOIieHo1 1H(hopMallii Ta i B3a€EMO3B’A3KiB Ta JJIs1 UTFOCTPYBAHHS KPUMIHAIBHOTO
SIBUILIA.

- MoHiTopuHr aoctynmHoro kidepmpocropy. lLle y 3aranpHOMY BHIAAKY
KOMILJIEKCHA TPOIEAypa, SKa MPeACTaBisie cO00I0 CKaHyBaHHS B pexumi 24/7 ycix
JOCTYITHUX EJICKTPOHHUX JpKepen iHdopMallii, TakuxX sIK Jep>KaBHI 1 HeJeprKaBHI
iH(dopMarlliiini pecypcu y pi3HOMaHITHUX (opmartax: 1) cTpyKTypoBaHi JaHi y
dbopmarax 6a3 ganux, xls, xIsx, csv, csv2, xml Ta iH.; 2) HECTPYKTypOBaH1 AaHi -
TEKCTOB1 JaHi, rpadiudi ¢ainm, Bimeo Ta ayaio ¢aiiau; AaHi 3 COLIMEPEx
MeccenkepiB, 10T Ta iH. Ha mOTOYHMI MOMEHT y CBITI ICHYE JyXe OOMexeHa
KUIBKICTh 1HTEJIEKTYaJbHUX aHATITUYHUX TUIATPOpM, SKI MAlOTh Y CBOEMY CKJajl
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MOYJIl 3 Takor (yHKIiew. Yci miaTGopMu Takoro TUIY MOXKHA IMOJIJIUTH Ha B
rpynu: 1) Taki, o BUSABJISIOTH SBHI (MIPsIMi) O3HAKW 3JI0YMHHOT aKTUBHOCTI 1 2) TaKi,
10 BUSIBJISIFOTH CXOBaHI, HEMIPSIMI 03HAKU HAa OCHOBI TaK 3BaHUX «CIAOKUX CUTHAIIB
IUISIXOM TTOOYZIOBH CHCTEMH CHEIialbHUX 1HIUKATOPIB [22].

- @opmyBaHHA cucTeMH iHAMKATOPIiB O3 HA OCHOBI BHSIBJICHHS «CJIA0KHX
CUTHAJIB» B Mpoueci MOHITOPMHIY JOCTYNHOro Kidepmpocropy. lle cknanna
HAyKOMICTKa MpOLEaypa, IKa Ma€e CBOEI0 METOIO BUSBICHHS SBHUX a00 MPUXOBAaHUX
03HaK CKOEHUX a00 IJIAHYEMUX 3JI0YMHIB HA OCHOBI MOOYAOBH 1€papXivyHOT CUCTEMHU
IHIUKATOPIB  3JIOYMHHOI JISUTBHOCTI, KOXHHUH 3 SKUX (DOPMYEThCS MIISAXOM
y3arajbHEHHS MEBHOI CYKYTHOCTI «CIa0KUX CUTHAJIBY.

4.2. Oc00.1MBOCTI | MOPIBHSVIbHUH OIVIS/ iCHYIOYHX IHCTPYMEHTAJIbHUX CUCTEM
JJIl BUPillIEHHSI 3aBIaHb MPABOOXOPOHHUX OPraHiB 010 KPUMIHAJIBHOI
aHAJIITHKH.

[HCTpyMeEHTanbH1 TIaTGOopMU 3 MPOTPaMHUM 3a0€3MEeYEHHSIM TPAaBOOXOPOHHUX
OpraHiB po3poOIIIOETHCS 1] KOHKPETHY CUCTEMY KPUMIHAJIBLHUX OOJIKIB KOHKPETHOI
KpaiHM 1 IIJIKOM BIAMOBIIAIOTH CTPYKTypaM 1H(POPMAIIMHO-TIONIYKOBUX CHUCTEM, B
SAKUX HAKOIMHUYYETHhCS 1H(POpMAIlisl MPO MPOTUIIPABHI 1HIUJEHTH, OCI0, 00 €KTH Ta
iHme. Caml IHUMIEGHTH KBalI(IKyIOTbCS 3TITHO YUHHOTO KPHUMIHAIBHOTO abo
aJMIHICTPaTUBHOTO 3aKOHOJABCTBA KPATHHU.

Pa3om 3 ium, Ha TenepimHii yac, s 3a0e3neueHHs MoTped MPaBOOXOPOHHUX
OpraHiB ICHYIOTh MI>KHAPOJHI CTaHJAPTH Ta METOJM IHTEJIEKTYyalbHOTO aHali3y, IO
3aCTOCOBYIOTHCS JUIsl PO3CIIITyBaHHS 3JIOYMHIB, BUSIBJICHHS KpUMIHAJBHUX MOJIA Ta
PI3HOMaHITHMX BHJIIB KPUMIHAJIBHOIO aHami3y, 30Kpema, B pamkax wmojeni ILP
(Intelligence Led Policing) — Ilomnineicbkoi AisIbHOCTI, KEPOBAHOKO aHATITUKOIO[1],
Ta IHIINX MOJIeIeH MTPEAUKATUBHOI MOTIIEHCHKOT JISITBHOCTI.

Hwxkue npenacTaBiieHO OIUISA HAMOUIBIN BIOMHUX aHATITHYHUX TIaThOpM, SKi
BUKOPHCTOBYIOTHCS B PABOOXOPOHHUX OpraHax pi3HUX KpaiH.

Crime Center (Shotspotter).

3amaTeHToBaHAa CHUCTEMa JaTYMKIB, AITOPUTMIB Ta IITYYHOTO IHTENEKTY, sKa
TOYHO BUSBIISIE, 3HAXOAUTH 1 MOMEPEIKAE MO0 PO CTPUIIHUHY [9]. € cKIag0BOI0
gactuoto RTCC — Real-time crime center (cuTyauiiiHO-aHATITHYHI LEHTPU
peanpHOTo yacy) modimii CIIA. OCHOBHUM 3aBIaHHSM CHUCTEMHU € BUSBIICHHS Ta
IIBUJIKE pearyBaHHs Ha 3aCTOCYBAaHHS BOTHENaIbHOI 30poi Ta BHOyxiBkU. CHcTeMa
mae ['IC nnatdopmy Ta 3abe3nedye mBuaKe 1HOOPMYBaHHS MPO JIOKAIIIO THIIUIEHTY
31 cTputsanHOI0 abo BuOyxoM (Pucynox 10). Moxe inTerpyBatucs B iHm ['1C
m1aTGOpMH MPABOOXOPOHHUX OPTaHiB.

Maltego.

[IponoHyeThCsl B SKOCTI IHCTpyMEHTa [JIsi TpadiyHOro aHamizy iHTEpHET
MOCUJIaHb, TIOIIYKOBOTO IHCTPYMEHTY II0 BIJKPUTHM JDKEpeaM I1HTEPHETY ¥
peanbHOMYy dYaci Ta 300py iHdopMallii, a TaKoX MpeJCTaBICHHS Ili€i 1HpopMaIlii
BI3yaJIbHO Ha OCHOBI rpadiB, 3aBISKH 4YOMYy IIAOJOHM Ta 3B’SI3KM MIXK PI3HUMH
JOKEpeaMu Ta BiJIMOBIAHOIO 1HPOpMAITIEIO JIETKO 11eHTU(PIKYIOTHCS.
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When a gun is fired, the sound of a and Located The data is relayed to the ShotSpotter Alerts are sent to dispatch centers and
muzzie blast radiates outward Acoustis senwors ats Kgersd by tHe: Incident Review Center where analysts patrol officers’ smartphones and MDTs for
quickly audit the data and publish immediate response. The entire process

impuilsive sound. The sound is classified as
a gunshot using artificial intelligence and confirmed gunshats to police. takes less than 60 seconds.

frianguiation determines the precise location

Pucynok 10 - Crime Center (Shotspotter).

3a monmomororo Maltego Bu MoxkeTe BUAOOYBATH JaH1 3 PO3MOAITICHUX JHKEPET,
aBTOMATUYHO OO €JIHYyBaTH BIJAMOBIAHY 1HQOpMAIlI0 B OAHOMY Tpadi Ta Bi3yaJbHO
HAHOCUTH 11 Ha KapTy, mo0 gociaiauTu Bam Janamadt ganux (Pucynok 11). Maltego
MPOTIOHYE MOXKJIMBICTh MMIAKIOYATH JaHl Ta (QYHKIIT 3 PI3HUX JDKEped,
BuKkopucToBytoun Transforms. Uepe3 Transform Hub Bu MoxeTe migkIouuTH JgaH1
noHany 30 maprtHepiB, Takux sk Recorded Future, DomainTools, Crowdstrike,
ThreatConnect Ta pi3HOMaHITHI 3arajibHotocTyHI Jkepena (OSINT), a Takox Bi1acH1
BHYTpIIHI JaHi. OgHak aJig poOOTH 3 BIIACHUMHU JJAHUMH HEOOX1THO iX TOBOJI1 Ba)KKa
KOHBEpTAIlis, Ta PO3POOJICHHS JIOTICTUYHOT MOJIEJ Ta MOJIEJi acOI[laTUBHUX MTPaBUJL.
3acTocoByeThcs 3aebinbie a1 OSINT.

IBM i2 Analyst’s Notebook.

e BizyanpHE aHATITUYHE CEPEIOBUIIE, SIKE JO3BOJISIE MAKCUMATHLHO €(hEKTUBHO
BUKOPUCTOBYBAaTH BelW4e3Hl o0csaru iHpopmalii, HAKOMHYEHl JAep KaBHUMHU
ciy:x0aMu Ta MIANPUEMCTBAMH. 3aBASKU 1HTYITHUBHO 3pO3yMuIOMYy i1HTEpdeicy 3
ypaxyBaHHSM KOHTEKCTY IO3BOJISI€ aHAIITUKAM IIBUAKO 31CTaBISATH, aHATI3yBaTH 1
HAOYHO TPEJCTABIISITH J1aHl 3 PI3HUX JHKEpell, CKOPOUYIOUH Yac Ha MOIIYyK BaKIMBOI
iHopmMmarii B ckinaguux aaHux. IBM 12 Analyst’s Notebook Hamae akTyasbHi 1 J1i€B1
aHaJITU4YHI 3aco0u, IO JIONOMaralTh BUSBISATH, TMependayaTd, 3amodiratv 1
MPUTIUHAITYU 3JI0YMHHY, TEPOPUCTUYHY 1 IIaXpalChbKy AiSTIBHICTH [19].
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Pucynok 11 - Cucrema Maltego.

IBM i2 Analyst’s Notebook momomarae BUpinIyBaTH Taki 3aBJaHHS:

- IIBHJKA CHUCTEMAaTH3allisl PO3PI3HCHHX JaHUX B €IUHOMY Y3TOJKCHOMY
MOJIaHHI;

- BU3BHAYCHHS KJIIOUOBHX 0Ci0, TTO/iH, 3B’ A3KiB 1 3aKOHOMIPHOCTEH, SIK1 HE 3aBXKIU
MOJKHA BHSIBUTH 1HIIAMU 3aC00aMHU;

- TIOKpAIlleHe PO3yMIHHS CTPYKTYpH, i€papxii 1 crmocoOiB i 37T0YMHHUX,
TEPOPUCTUYHUX 1 IIAXPaChKUX OpTaHi3alliii;

- CIIpOIIeHHS 0OMiHY CKJIQJHUMH JaHWMH, 1110 O3BOJISIE MPUHAMATH CBOEYACHI i
TOYH1 ONIEPaTUBHI PIIICHHS;

- MOXXJIMBICTh OTPUMAaHHS BUTOAM 33 PaXyHOK IIBUIKOTO BIPOBA/KEHHS, SKE

3a0e3rneuye MIBUAKE 3pOCTaHHS MPOJTYKTUBHOCTI, 3aBASKH HATIHHUM PIILICHHSIM IS
Bi3yaJIbHOI aHAJIITHKH.
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Pucynoxk 12 - Cucrema IBM i2 Analyst’s Notebook.
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[2Analyst Notebook mMakcumanbHO pO3Kpyd€Ha cepell aHAIITHKIB CUCTEMA, SKa
3amouyaTkoBana B Hadani 2000 poxiB, Mae Kiibka Bepciii. Cucrema opieHTOBaHAa Ha
MOOYIOBY PI3HOMAHITHHX CXEM, aji¢ Ma€ HEOOXIAHICTh BEIMKOI KIJIBKOCTI omepariii
py4HO1 0OpOOKH JaHWX, HE Ay>Ke IPUCTOCOBaHa At poooTH 3 Big Data ta Big Stream
Data, Mae ckiiagHy CUCTEMY KOHBEPTAIlil 30BHINIHIX JAHUX, TOBOJI BaXKy CHUCTEMY
I'lC, motpebye Garato pecypciB, KOIITOBHA.

Command Central Aware Motorola.

Command Central Aware Big Motorola 11e Habip 1THCTPYMEHTIB, SKUM BKJIIOYAE
I'lC sx mmardgopmy misa BimoOpakeHHs Bciei iHGopMallii Ta Bi3yaJbHOTO aHali3y,
IHCTPYMEHTH IHTEJIEKTyaIbHOT 0OpOOKH Ta KEpyBaHHsI BiJICO MOTOKAMHU Ta CUCTEMaMHU
pO3Mi3HABaHHA 300pakeHb, CTATUCTUYHHMM aHAJI30M 1HIMJCHTIB, KEpyBaHHS
HapsaMu Ta 1HIIMMH 3aco0aMu. [HTerpye, OpraHi3oBye€ Ta BU3HA4ya€ IMPIOPUTETU
MHO»XHWHHU TTOTOKIB 1H(OopMaIlii, o0 onepaTop-JroAruHa MIT MBUAKO 3PO3YMITH iX Ta
MIPUIHSATH MIEPIII yIPaBIIHCHKI pillieHHs. PiieHHs po3Mmilnye BiAMmoBiaHy iH(opMaIrito
Ha ofgHOMY auciuiei abo rpymi AWCIUICIB 1 MepeMilmlye 1HII JpKepesia Yy (OHOBHIMA
peXUM, JIe 11e He BiJIBOJIIKAE yBary BiJl MOTOYHOTO 3aBJIaHHS.

[aTeNnexTyanbHe mporpaMHe 3a0e3MEeUeHHs Ui MOHITOPUHTY MOYE BHSBIISITH
KOHTPOJILOBaHI Mabia0HU ab0 CIieHapii y BiJIEO MOTOKaX, IO JIOIIOMAara€ BUSIBJISTH
mpoTurnpaBHi fii. JltoguHa-omepatop MoOXKe HE MOMITUTH, IO PIOK3aK 3aJIUIITUBCS
MPUTYJICHUM JI0 CTiHH, IO MPUJISTAE IO BXOAY B IIEHTP TPOMAJCHKOTO TPAHCIIOPTY,
ajie MTYYHUH IHTEJIEKT Komm'torepa 1e 3poouTh. [lomiOHUM YMHOM, MpOTpaMHe
3a0e3reueHHs Oyie «0auuThy JIIOCH, K1 pyXalThCs MPOTH MOTOKY PYyXy, a00 WIyTh
HEXapaKTEPHO MOBUIBHO YU IMIBUIKO, BKa3yHOUH Ha T€, IO X MOBE/IIHKA BiAMIHHA BiJ]
THX, XTO iX oTouye. TpaHcOpTHHIA 3aci0, 10 B'IXKIKAE y 30HY, 3ape3€pPBOBAHY IS
MIIIOXO/1B, HETraHO OyJle TMO3HAYCHHM, a OIMepaTop MNOMEPEHKEHU Mpo MOoro
npucyTHicTh. [loTiM omeparop Mo)ke 30CEpeAUTHCh Ha BIAMOBIAHIN Kamepl abo
CYCITHIX KamepaxX Ta HaIllpaBUTH PECYpCH Ha MicCIle JUIS MOAAIbIIOro AOCIIKCHHS.
3actocoByeThes st RTCC, xpuzoBux 1eHTpiB. BukopuctoByerbes HarioHanbHOO
reapaiero CIIIA.

Palantir Gotham.

Palantir Law Enforcement mae iHTYiTHBHO 3p0o3yMinuii, 3pydHHM 1HTEep(eiic,
SAKUW J03BOJISIE OyIb-SIKOMY areHTy, JCTEKTHUBY UM CIIIUYOMY IIBHJKO OTPUMATH
JOCTYIl 10 BCi€i mocTymHOi iH(OpMaIli B OJHOMY MICIl . 3aMiCTh TOTO, 00
KOPUCTYBATHCh PI3HUMU CHUCTEMaMHU, KOPUCTYBadl MOXYTh 3HIHCHUTH TOIIYK
17103pIOBAHOI0, IIJILOBOTO 00'€KTa 200 MICIS 3a JIOTMIOMOI'OK €IMHOTO MOPTaly Ta
OTpUMaTH HEOOX1JHI JaHl 3 yCiX BIANMOBIIHMX cucTeM. Palantir migkirodaeTses 10
HalloHaJIbHOI cuctemu oominy 1Hpopmarriero CIIIA (National Information Exchange
Model), miaTpumye iCHYHOYl CUCTEMU yIpPaBIIHHS CIpaBaMU, CUCTEMH YIPaBIIIHHS
J0Ka3aMHM, apeliTamM, CyJIOBUMH JaHUMH, 1HIIUMH JAHUMHU PO 3JI0YMHHU, TAHUMHU
aBromatu3zoBanoi gucneruepusamii (CAD), a Takox Ma€ TMIIKIIOYCHHS 0
(dbenepadTbHUX CXOBHIN, OIEPATHBHUX 0a3, JaHWUX 3 JEPKAaBHHX CXOBHUII. Bwmie
00pOoOJIATH SIK CTPYKTYPOBaHi, cJ1ad0 CTPYKTYpPOBaH1 Tak 1 HECTPYKTypOBaHi IaHi, TaKi
SK CXOBHIIA JOKYMEHTIB Ta €JeKTpOoHHI JicTy. Palantir HalimacmTaOHIMIMIA TPOIYKT
3 kamiTamizamiero Outem Hixk 500 muH. momapiB CIIA. Po3po6iroBaBcs miis motped
denepanbHUX areHTCTB 1 Ma€ OaraTHii apceHasl IHCTPYMEHTIB IITYYHOTO 1HTENEKTY AJIs

MONOGRAPH 62 ISBN 978-3-949059-77-3



At
TS
Heritage of European science ‘2023 Part 3 %

pobotu 3 Big Data, Big Stream Data. Ilpaitoe 3 reteporeHHUMEU JaHUMHU. YacTKOBO
BUKOpHUCTOBYETHCSI Europol [9].

SmartCOP.

IaTenexryansra mnarpopma SmartCOP st BimminiB mosminii Mae TMOBHICTIO
IHTErpOBaHy JIHIAKY MPOTrpaMHUX TPOAYKTIB MO0 BKIIOYAE ABTOMATHU30BAaHY
JTUCTIETYCPU3AIliI0, YIPABIIHHA TPABOOXOPOHHUMH JIOKYMEHTAMH, AaHATITHKY,
nporpaMHe 3a0e3nedyeHHs Uit MOOUTbHUX maTpyieit Ta AVL, MoOuUIbHY 3BITHICTB,
MDKBIOMYY B3a€MOJIi10 Ta BEO-TIOpTAJ JJ1sl MyOJIIYHUX 3aIUCIB.

Cuctema SmartCOP 3abesneuye OesnepeOiiiHy 1HTErpallilo 3 1HTEPaKTHBHUM
BIIOOpaXEHHSAM KapT B peajbHOMY 4Yacl JJis oOpoOKH N3BIHKIB, AMCIETYEpHU3AIlli,
MOOUIPHUX JaHUX, 3allldCiB Ta YyOpaBiIiHHA 1HGOPMAIIED MJI1  ONTHUMI3AI]
edextuBHOCTI onepariii. SmartCOP npornonye 6aratoyHKIIOHAJIbHE PIIICHHS, SKE
3a0e3reuye THYYKICTh 1 BKIJIIOYAE I1HTErpoBaHy KapTorpadito (BUKOPHCTOBYETHCS
ESRI), kaptkm 3amycky AVL Ta mos’s3ani icropuddi gadi. SmartCOP nmpoctuii y
BUKOPHCTaHHI Ta Iy’Ke JIETKO HACTPOIEThCs. [lo0ymoBana i HalioHAbHY CUCTEMY
oominy iHpopmariero CIIA (National Information Exchange Model). Ha
€BponenchKOMY PUHKY HE TPE/ICTABIICHA.

CucreMa paHHBLOIO BHSIBJEHHSI 3arpo3 OPraHi30BaHOI 3JIOYMHHOCTI
ePOOLICE.

ePOOLICE - ne cucrema paHHbOTO BHUSIBJICHHS 3arpo3 3 OOKY OpraHi30BaHHUX
3mourHHUX yrpynyBaHb (O3Y) 3 BHUKOPHCTaHHSIM METOJIB OOYHCIIIOBAIBLHOTO
CKaHyBaHHS 1 po3BiAyBajdbHUX cucteM [9, 22]. IlpoekTt cniuibHO ¢iHAHCYBaBCS
kpainamu €C 1 €poneiickkuMm Coro3oM B pamkax Cpomoi PamMkoBoi mporpamu
nociipkeHb 1 po3pobok (FR7). Ilporpama FR7-SEC-2012-1 po3po06:asieTbest B paMKkax
3arajibHOEBPOIEUCHKOI MporpamMu «besneka 1 cycrniyibcTBO», ii po3ainB «Dopcaidty,
«Cuenapii» Ta «be3neka». Mera MpOEKTy MOJIATa€ B CTBOPEHHI e(PEeKTHUBHOT
3araJbHOEBPOIECHCHKOI CHUCTEMH CEPEIOBUIHOTO CKAHYBAHHS IS TOIMEPEIKCHHS
TOTYIOUUXCS JI0 37T0YMHIB Jitounx 1 BuHuKarounx O3VY[9, 22]. [lincymkom peamizairii
npoekty ePOOLICE craB mpare3natHuii mpoTOTUIl €PEKTUBHOI CHCTEMH PAaHHBOTO
MOTIEPEKEHHsT BUHUKar0UMX 3arpo3 3 06oky O3. 3rigHo 3 pimeHHsMm €C, mpoekT
nependayae:

* TMPOBEIEHHS HAYKOBO-TEXHOJOTIYHUX JOCHIIKEHb 3 METOI pPO3pOOKH
e(eKTUBHUX CHUCTEM CKaHyBaHHs, aHAII3y 1 MPOrHO3yBaHHs 3arpo3 3 6oky O3VY. Ilpu
bOMY CKaHyBaHHS Ma€ 3J1MCHIOBATUCS B 3arajbHOJOCTYIIHOMY I1HTEPHETI,
COIlaJILHUX Mepekax 1 MeJlia, a TAKOX B HOBOMY 1H(POpMAIIHHOMY CEpeIOBHIII, 110
Bce Oubllie (parMEHTYEThCS, BKJIIOUAIOYM KOMYHIKAIlIHHI MEpeXi MECEHKEpIB,
IHTEpHET I'POILICH 1 IHTEPHET peuei;

* BUSIBJICHHSI O3HAK, 1HJAMKATOP1B 200 1HIEKCIB, 1110 OMMUCYIOTh paHH1 a00 «CIa0Ki»
curHasu popmyrounxcs 3arpo3 3 6oxy O3Y;

* (opmyBaHHS HOPMATUBHMX BHUMOT JO amapaTtHOro 1 TMPOTPAMHOTO
3a0e3IeUeHHs, a TaKOXK KBasi(ikarii Ta KOMIETSHINT aHATITUKIB, 3JaTHUX BUPIIIATH
3aBJaHHS BIJICTEKEHHS Ta paHHLOTO BHABICHHS 3arpo3 O3VY.

B sKOCTI KITFOYOBHX aCMEKTIB MPOTOTUITY CUCTEMHU MOKHA BUAUINTH:

* ymOpaBiiHHA 1HpOpMAIi€l0 1 3HAaHHAIMH B yMOBaX CEpPEJOBHIIHOI
HEBH3HAYEHOCTI Ta 1H(QOpPMAIIIfHOI HEMOBHOTH, 10 0a3ye€TbCs Ha PpO3Mi3HABaHHI
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naTepHiB, 0 CUTHAJI3YIOTh TIPO 3arpo3u, a Takoxk akTuBHOCTI O3Y;

* HASBHICTh IICHTPAJIHLHOTO IHTETPOBAHOTO CXOBHWINA JAaHUX 3 MOXJIHMBICTIO
KOPHCTYBayiB B 3aJIEKHOCTI BiJl paHTy 1 CTaTyCy MpalioBaTH 3 LHUMHU JaHHUMH B
IHTEPaKTUBHOMY PEXHMI 3 CBOIX pOOOYHMX MICIb;

* CTBOPEHHS CTICIIAIBHOTO CEPEIOBHINA IPOTPAMYBAaHHS 1 TPEICTABICHHS JaHUX
KOpHCTyBadyam, 10 pOOUTH MOKJIMBUM OJIHO4ACHY poboty 3 p13HI/IMI/I TUIIAMU (1)aI/IJ'IlB

* BUKOPUCTaHHS METOJOJIOTIi JTWHAMIYHOI CKJIQHOCTI 1 CHeEIlladbHUX METO/IIB
MIPEACTABICHHS] CKJIQJIHAX SIBUII 1 TPOIECIB B MPOCTUX TaOJNUISIX 1 Bi3yaJdbHUX
oOpa3ax, 1110 JO3BOJISIIOTh KOHACHCYBATH iH(OpPMAIIiO;

* TOTPUMAHHS MiXKHAPOIHUX 1 KPATHOBUX NIPABOBUX, CTUYHHX 1 PSKUMHHX BUMOT
710 MOJ1I0OHOTO POy CUCTEM.

Xoua ePOOLICE He (dikcyeTbcst Ha 300pi 1 30epiraHHi NEpPCOHAIBHUX JaHUX,
BOHA, TUM HE MEHII, MOX€ OTPUMYBATH TakKl AaHi 100 OCi0, 32 SKUMH BEIYThCS
CIIpaBH OIICPATUBHOI PO3POOKH, CIIPABH ONIEPATUBHOTO CIIOCTEPEIKCHHS, 1 TOJIICHCHKI
po3ciigyBanss. Kpim Toro, miardopma B cuity i mporpaMHO-anapaTHoi KoHpiryparii
MOX€ HEHAaBMHCHO BHTSTYBaTH IEPCOHAIBbHI JaHI IMPOKOTO Koja 0cCid B THX
BHIAJKaX, KOJM Il JaHI pPO3MIIIEHI Ha 3arajJlbHOJOCTYIHHUX pecypcax abo B
COIIAIbHUX MEpekax, 4arax 1 T. II.

OCKUIbKM OTpHMaHHS JOCTOBIPHHMX JIaHUX TMPO BHYTPINIHI TPOIECH B
koHkpeTHuX O3Y He TiIIBKH BEIbMHU CKPYTHE, ajieé 1 BKpail KOIITOBHE, Iporpama
3MIACHIOE po3i3HaBaHHs 3arpo3 O3Y NUITXOM MOHITOPUHTY CEPEIOBHINA AKTUBHOCTI
O3YVY. B pamkax 11b0ro MOHITOPUHTY HE TUIBKU BUIISIOTHCSA BPa3JMBl TOUYKHU JIOKAIII1
1 chepu MoxuBOiI akTUBHOCTI O3V, ajne 1 BUABISAIOTHCS 1HAUKATOPH, MOAIT 1 T. M. Y
30BHINTHBOMY CEpEJIOBHUINI, SIKI € JIarHOCTUYHUMU O3HakaMu miaroroBku O3Y no
3mounHiB[9].

Peanizaniss aHajdiTHyHUX QYHKOIA iHTEJIEKTyaJlbHUX CHCTEM B aHAaJi3i
KPUMIiHAJILHUX MOJiii Ha 0a3i iHcTpyMeHTAAbHOr0 kKoMIuiekcy RICAS.

Ha tenepimmit wac 'YHII B XapkiBchkiii 00yacTi MPOBEACHO ampoOarliro
1HHOBAIIMHOTO TIPOTPAMHO-aNapaTHOTO KOMIUIEKCY aHATITHIHOT 00poOKH iH(opMmartii
PI3HOMAaHITHHX OaHKIB JJaHUX 3 BIJOOpaXEHHSM HA JCTAJIBbHIA 1HTEPAKTUBHIN KapTi
MiCcTa K caMHX OO0’€KTIB TakK 1 pe3yibrariB ix aHam3y [2]. Kommiekc mae Ha3By
«RICAS». 3rimHo «3BiTYy MHpO OIIHKY IOTPeO IMOJ0 BIPOBAHKCHHS MOACIHI
MOJTIIENCHKOT MisUTbHOCTI, KepoBaHowo aHamiTukoro (Intelligence-Led Policing/ILP) B
HamionanpHiét momiii Ykpaiau» Big rpyans 2016 poxky nposeneHoro EUAM Ta
UNDP - “cucreMy MOXKHa BHKOPHMCTOBYBATH Ha JEpPKaBHOMY piBHI B SIKOCTI
wiatrGopMu TSI  aHAJITHYHOTO CYIPOBOAY Ta MIATPUMKH TIPOIECY MPHAHATTS
pimeHp”. B mpoiieci ekcrityaTaiiii KOMILIEKCY MiITBEP/KYEThCS HOTO THYUYKICTh Ta
CIIPOMOJKHICTh IHTErpyBaHHS OyIb-SKUX JaHUX 3 MOJXKJIHMBICTIO YacOBOIO Ta
IPOCTOPOBOIO aHalizy iX 3B’s3kiB Mk coboro. Kommekc po3pobieHo 13
3aCTOCYBaHHSM HAWHOBINMIUX TEXHOJOTIA B 00yacTi poOOTH 3 TeoiHpopMaIliiHUMK
JAHHMH, KpIM TOTO 32 OCHOBY B34TO BCECBITHBOBIOMI KapTorpadidHi cepBicH 3
BinkputuM noctynoM (Open Street Map / OSM) Ta moCTiitHUM TOTIOBHEHHSIM CHIJIAMH
CBITOBOTO CIIBTOBApHICTBA, IO 3a0e3Medye MaKCUMalbHY aKTyaJdbHICTh BIAKPHUTOI
1H(DOopMaIrii.

AHaITUYHI MOXJIMBOCTI KOMIUIEKCY JOCHTH 3HauHI [2]. Cucrema m03BOJISIE
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BI/INIYKATH MPUXOBaHI1 3B’ SI3KM MK 3aJJaHUMH 00’ €KTaMH Ta Bi10OpakyBaTH 3HaACH1
3B’SI3KM SIK y BUDISIAL TeoiH(opmarllii, a TakoX y BUTJIAAI XPOHOJOTIYHOI CTPIUKH
MoIii; BimoOpakyBaTu Ha reorpadidHiil KapTi MICIIEBOCTI AUITHKU KOHIIEHTpPAIIIl BCIX
3JIOYMHIB, 10 PEECTPYIOTHCS TOJIIIE0, 13 3a0€3MeUeHHSIM MOXKJIUBOCTI BHOOPY: a)
omHOTO a00 MEKUTBbKOX BHUIIB 3JI0YMHIB, 0) I[IKaBOTO paiioHy (a0o paiioHIB); B)
I[IKaBOTO MPOMIXKKY Yacy (3a OCTaHHIN J€Hb, THXKIEHB, MICSIIb Ta iH.); T) B pEaIbHOMY
yaci 3MIHIOBAaTHM TpaHMIl JOCTIIKYBAaHOTO IHTEpBaJly 4acy 1 MepeMiliatu Ieu
MPOMIXKOK B37I0BXK Bici yacy (Pucynok 13).
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Pucynok 13 - Kapra koHueHTpaumii 3J104UHIB.

Takox BHpPOBaIKYETHCSI MOAYJb aHANI3y HECTPYKTYypOBaHOI 1H(OpMarlii, 1mo
JI03BOJISIE 3IMCHIOBATH TIOINIYK 32 aHAJIOTIE0 a00 MO 3aJaHUM KPUTEPIsSM B PEKUMI
peanbHOro 4acy (haKTU4IHO Y Oyab-SKHX TEKCTOBUX MacHBaXx.

RICAS no6ynoBaHo Ha rpyHT1 HACTYITHUX MPHUITYIIEHb:

- Oynp-sika KpuMiHaNbHA 1H(OpPMALlli MICTUTH JaH1 MPO Yac Ta MICIE CKOEHHS,
10 MOXXYTh OYTH BIJJOOpa)KE€H1 HE TUIbKH y BUIJISI TEKCTOBOI'O OMUCY (HACEICHUI
MYHKT, BYJIUIIS, OYJIMHOK), a i 'y hopmi reorpadiqHuX KOOPJUHAT Ta BIAMITKH Yacy;

- KOXHHUU 00’eKT (cy0’€KT) mojii Mae 3B’S30K 13 reorpadgiyHuM 00’ €KTOM, 10
MOXe OyTH onucaHui (aapeca IPoKUBAHHS, CKOEHHS, MiCIIe pOOOTH Ta 1H.);

- KpUMIHaJbHI MOAll, Cy0’€KTH Ta OO’€KTH MOXYTh MaTH 3B’SI3KH, IO
CIIOCTEPITaloThCs JIMIIE MPHU 30UTBIIEHHI MACIITa0lB TaHUX Ta Bizyami3allii aHUX B
enMHOMY 1H(pOpMaIlitHOMY pocTopi (Ha Mari) 3 ypaxyBaHHSIM PO3BUTKY B 4aci.

RICAS He € BIZOKpPEMIJICHOIO CHUCTEMOIO, a MOOYyJ0BaHA SK 1HTEICKTyaTbHUI
IHCTPYMEHT aHaJIi3y ICHYI0UYHX 0a3 TaHUX, 10 103BOJISIE HE TUTHKA BUKOHYBATH 3alIUTH
Ta OTPUMYBAaTH pE3yJbTaTH B TEKCTOBOMY BHUTIIAII, a W TPOBOIWUTH TOIIYK 3a
HEOYEBUJIHUMHU KPUTEPISIMHU, aHATI3yBaTH NMEPETUHU 3B S3KIB Ta CTYMHiHb OJM3bKOCTI
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00’€KTiB, 0C10 Ta OA1H 3 OJIHOYACHOI HA0YHOIO BI3yali3alli€lo pe3yabTaTiB aHAJI3Y y
mpoctopi Ta daci (Pucynok 14). Cucrema omepye 3aco0aMM MaTeMaTHIHOTO
MOJICITIOBAHHS ~ Ta  IHTEJEKTYaJIbHOTO  CEMAaHTHUYHOTO  aHali3dy, Ha04YHOTO
TEMITOPAIBHOTO aHaNi3y, aHali3y MOBEIIHKOBOTO MPO(UI0 Ta aHANI3y MPUXOBAHUX
3B’s3KiB.  3amns  yHipikamii momrykoBuxX —(PyHKIIH Ta IMBHUAKOI TOOYHAOBH
MOBEIHKOBOTO MPOQIII0, BHKOPUCTOBYETHCS AJITOPUTM «TETyBaHH» (TIOOYHIOBH
KJIFOUOBHUX PEKBI3UTIB), & TAKOXK aHTUIIMAIIITHII anropuT™M (cxema repeadoadeHHs) —
KOJIM IILJIb TOIIYyKY BiJIOMa 3a3Jajierib Ta MOTPIOHO JIMIIE BCTAHOBUTH 3B’SI3KH.
CeMaHTUYHE SIIPO CHCTEMH JO3BOJISI€E BUKOHYBATH CKJIAJHI 3alHTH, IO MICTAThH
CTaTUYHI Ta AWHAMIYHI CKJIaJO0Bl: OOMEXKEHHS B 4aci, METOJy CKOEHHS 3JIOYHHY,
IUCIOoKaIi 00’ €KTIB Ta 1HIIII.

BpaxoByroun aBToMaTuzalliio mporecy o0poOku iHdopmariii Ta mMoOyI0BH
HOBITHIX PEKBI3UTIB (3B’A3KIB Ta IMepexpecTh, Kiacudikaiio Ta KilacTepusalliio) B
pPeXUMI PEATTbHOTO 4Yacy, 3aBIsKUA 30UTBIIICHHIO OO0CSTIB 1HGOPMAIIHUX KEPE,
MIIKITI0OYeHHI0 0 XMapHoro cepBicy RICAS He Tumbku iH(pOpMaIiHUX CHCTEM
OpraHiB BHYTPIITHIX CIIPAB, a i IHIMUX BIIKPUTUX ACPIKABHUX PEECTPIB, CUCTEM OOJIIKY
oci0, peuel, moAii, KpUMIHAILHUIA aHami3 Oyae 3HAYHO TOYHIIIUM Ta MMOBHUM TPH
(dbopmyBaHHI TOKAa30BOi 0a3u B KOHKPETHUX MPOBAKEHHSX, & TPOTHO3YBAHHS CTaHY
KPUMIHOTEHHOT 0OCTaHOBKH JI03BOJIUTH OUTBII €(heKTHBHO MTPOBOIUTH TIPO(DITaKTHIHI
3aX0JIM Ta MONEPEKYBATH 3JTOUYMHHI MPOSBU 3 OUTBIIOIO T0JICI0 BIPOT1IHOCTI.
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Pucynok 14 - Cucrema RICAS.

AHaJIITUYHI MOXKJIMBOCTI PO3TJISIHYTHUX 1IHTEJICKTyalIbHUX IIaTGOPM BiJ0OpakeHi

B y3arajibHIOI04ii Tabauii 1.
Ta6nuis 1 - [TopiBHSHHS aHATITUYHUX MOXKJIMBOCTEH
IHTENIEKTYaJIbHUX IIaT(GOPM JIJIs1 TPABOOXOPOHHUX OpPTaHiB.
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Bucnosku.

Ha ocHOBI mpoBeI€HOTO JOCIIHKEHHS MOKHA C(OPMYITIOBATH HACTYITHI BUMOTH
10 (PYHKITIOHATBPHUX XapaKTEPUCTHK IHTEICKTyaThHUX CHUCTEM aBTOMAaTH30BaHOTO
aHajgizy Uil noTped KpPHUMIHAJIBHOTO aHajily: CHCTeMa TIIOBMHHA HaJaBaTH
CHIiBpOOITHIKAM MaKCUMAaJILHO MTOBHI Pe3yJIbTYI0U1 1aHi 111 €heKTHBHOTO BUPIMIEHHS
3aBlaHb MPEAUKATUBHOI MAISUIBHOCTI MPaBOOXOPOHHUX OpraHiB 32 TaKUMH
HaNPsIMKAMHU:

- MMOCTIMHUN MOHITOPUHT COLIIAIbHO-€KOHOMIYHOT Ta KpUMIHOTE@HHOI CUTYallli Ha
pI3HOMY pIBHI BIAMNOBIJAIBLHOCTI, B PI3HUX cdepax KUTTEMISILHOCTI PEriOHIB,
HETaTUBHUX TMPOIECIB Ta iX BIUIMB Ha COIIAJIbHO-€KOHOMIYHY CHUTYallilo, 3
BCTAHOBJICHHSIM TOPU30HTAIBHUX CTPYKTYpP KpPHUMIHAIBHOI CIPSMOBAHOCTI Ta
BEPTUKAILHUX IICHTPIB YIPaBIiHHSA IIUMU CTPYKTYpaMH; SK HACIIJIOK — HaJIaHHS
aHAIITUYHUX MEMOPAHAYyMIB MPO CTaH COLIAIbHO-€KOHOMIYHOI Ta KPUMIHOTE€HHOI
CUTYyaIlil B perioHi, HETATUBHHUX MPOIIECIB, MPOTHO31B 00 BUHUKHEHHS MOXJIHBUX
KOH(JIIKTHUX CUTYyaIlii, TaATEHTHUX KOH(IIIKTIB, CXeM BiIMUBAHHS KOIIITIB, ITPOIIECIB B
KPUMIHAJIBHOMY CEPEIOBHII — Ha BCIX PIBHAX BiMOBIIATBHOCTI,

- BUSBICHHA JIATEHTHUX CXE€M, MEXaHI3MiB, KOH(IIKTIB KPUMiHAIHHOI
CIPSIMOBAHOCTI B COIIQIbHO-€KOHOMIYHIN [ISIIBHOCTI CyO’€KTIB TOCIOJApIOBAHHS;
BUSIBJICHHSI TPOIECIB, II0 MOXYTh BIUIMHYTH Ha JecTabuli3alliio KpUMIHOTEHHOI
CUTYyallil; BUSBJICHHS CUCTEMHOCTI Y BUHUKHEHHI HETaTMBHUX MPOLECIB, PO3YMIHHS
0a3ucy iX ICHyBaHHsS Ha aHai31 JAII0OYMX 3aKOHIB Ta HOPMATUBHUX aKTIiB; BUSBICHHS
CXEM  BIJIMMBaHHS  KOINTIB, 3J00yTUX  HE3aKOHHIM ILIIAXOM, CYO’€KTIB
MIANTPUEMHUIBKOI  JISUIBHOCTI, MIANPUEMCTB JIEPKABHOI  BJIACHOCTI, YCTaHOB
Or0KETHOI cepl, Kl B HUX 3a/115IHi;

- PO3KpUTTA Ta MPOQPUIAKTUKA 3II0YMHIB; KOOPAUHALIS 1APO3AUTIB Y POSKPUTTI
CEepiiHUX 3JI0YMHIB, a00 3JI0YMHIB, BUMHEHUX CTIMKUMH 3JIOYMHHUMHU Tpylamu 3
O3HAaKaMH OPraHi30BaHOCTI; PO3pOOKa METOAMYHUX PEKOMEHAAIN MO PO3KPUTTIO
3JI0YHHIB;

- cBo€yacHe 1H(GOPMYBaHHS KEPIBHUIITBA PO ONEPATHBHY OOCTAHOBKY B
pEerioHi MO HampsiMKax pPoOOOTH, TEPUTOPIAX, CTPATETIYHO-BXKIUBUX OO0’ €KTAX;
HaJaHHS KEPIBHUIITBY CBO€YACHOI Ta 00 €KTHUBHOI i1H(MOpMaIli Tpo BOJOJIHHS
CUTYAIll€l0 y pailoHl YU TO HAmNpsIMKy POOOTH KEpIBHUKAMHU TEPUTOpIaJbHUX Ta
CTPYKTYPHUX MiAPO3JUIIB; CTpaTeriuHe MPOTHO3YBAaHHS Ta MIATPUMKA NPUWHATTA
TaKTUYHUX PIIIEHh KEPIBHUIITBOM Ha BCIX PIBHSX BIAMOBIJAIBHOCTI, 3a0€3MEYCHHS
OTIEpaTHUBHOTO aHATI3y MPOIIECIB 3a HACIIAKAMU MPUHHATUX PIIICHb.

BusHaueHHsT BUKOPHCTOBYBAaHOI  MJIaTGOPMHU  3QJIEKUTh  BiJl  MOBHOTH
BUKOHYIOUMX (DYHKIIM PI3HOMAHITHUX KPUMIHAJIBHUX AaHaJi31B, MOXJIHUBOCTI
anganTanii 10 cucremu oouiky ganux (II1 HITY MBC VYkpaiau), 10 MOBH, KOIITOPUCY
pOOIT 111010 KOHBEPTALlii Ta aJanTalli, KOITOPUCY caMoi TIaTHOPMH.
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KAPITEL 5/ CHAPTER 5°
NEW ENERGY-SAVING TECHNOLOGIES IN TRANSPORT SERVICES
FOR INDUSTRIAL ENTERPRISES

i

DOI: 10.30890/2709-2313.2023-17-03-006

Berym.

Crnenndi4yHO0 OCOOJMBICTIO TMPOMHKCIOBOTO 3alliI3HUYHOTO TPAHCIOPTY €
HEOOX1AHICTh 0OCTYTrOBYBaHHS MIANMPUEMCTB OaraTh0X rajfly3eu 3 pisHUM XapakTepoM
1 CKJIQJHICTIO BHUPOOHHUIITBA 1, IIO OCOOJMBO BaXXJIMBO, SKI PO3PI3HAIOTHCS 3a
BUPOOHHMUOIO MOTYKHICTIO. Y 3arajlbHOMY BUTJIAJIL L0 BIAMIHHICTh MOYHA OLIIHUTH
MOKa3HUKOM TPAHCHOPTOEMHOCTI MIJNPUEMCTBA, TOOTO BIJHOIICHHSM OOCATY
MepeBe3eHb 10 00CATY MPOIYKIIi, IO BUITYCKAETHCSA (T/T), OCKUIBKHA BIH JOCHUTh
00'€eKTUBHO XapakTepuzye oOcAr poOOTH TpPaHCHOPTY 1 MaciITabu TPaHCIOPTHOI
1H(DpaCTPYKTYpH.

Jlo urcna HaHOUIBIIT TPAHCTIOPTOEMHUX MIAMPUEMCTB BITHOCITHCS METATYPriiiHi
KoMOiHaTh moBHOTO MUKy (12-15 T/T). IcTOTHO MeEHIE TPaHCHIOPTOEMHICTH Yy
MamuHOOYIIBHUX 3aBOJIIB, MIANMPUEMCTB OyamaTepialliB Ta IHIIMX Taly3eu
MIPOMHUCIIOBOCTI (4 - 6 T/T). [1]

Opnnak HaOUTBIT YMCIIEHHA Tpyna akTuBiB (10 70% 3araibHOTO YKCIa), 10 SIKOI
BIJIHOCSATHCS BUPOOHUY1 MIANPUEMCTBA, Oy IiBENbHI, 30yTOBI Ta 1HIII OpraHi3aiii, sKi
XapaKTEPU3YIOThCA HEBEIMKUM OOCATrOM BUPOOHMITBA 1 TpaHcnopTtoeMHicTiO (1,0 -
2,0 1/T), a TaKOK HEPETYJISIPHICTIO MIEPEBE3CHbD.

KpiMm TOro, mo wmi€i rpynu HajexaTb TaKOX TEPUTOPIAJbHO BIJOKpPEMIIEHI
JIOTIOM1H1 Ta PEMOHTHI BUPOOHHUY1 Ta CKJIAJIChKI KOMIUIEKCH, 1110 (YHKI[IOHYIOTh Ha
MIAITPUEMCTBAX MEPIIOI Ta APYTroi IPyIl.

Jl51s 3a0e3medeH s epeBi3HOTO MPOIIECy KOXKHE MiAMPUEMCTBO, K MPABUIIO, MA€
CBIi MapK TATOBUX 3ac00iB 3 1HMPACTPYKTYpOIO Jig €KCIuTyaTallii, TeXHIYHOIro
0o0CITyroByBaHHA 1 PEMOHTY JIOKOMOTHBIB. [Ipu 1bOMy BHUTpaTH Ha BKa3aHUU
KOMILJIEKC € HAaHOUIbIIl BUTPATHOIO YACTHHOIO TPAHCIIOPTHUX TEXHOJIOTIH.

B cuny BUpOOHMYMX BHMOT 1 YMOB €KCIUTyaTallli 3aji3HUYHOTO TPaHCIOPTY
JIOMIHYIOY€ 3HAUYEHHS Ha MPOMUCIIOBUX MIANPUEMCTBAX HAJICKUTH TETJIOBO3HOT TSA31.
TennoBo3u BHUKOHYIOTH TYT BeCh 00CAT mepeBi3HOI poOoTu. Jlumie okpemi
METaJypriiHl MiANPUEMCTBA Ha BUBI3HIA POOOTI BHKOPHUCTOBYIOTH EJIICKTPOBO3HY
TATY.

BpaxoByroun BUIIEBUKIIaIeHE, KOXKHE 13 3a3HAYCHUX MIAMPUEMCTB MICTUTh CBil
TETJIOBO3HUH MapK YuceNbHICTIO Bi 2 10 60-80, a B okpemux Bumaakax 100 oquHUITS.
[Ipu 1pOMY CTPYKTypa TMapKy IPYHTYEThCS Ha THUHAKHOMY PsIi TEIUIOBO3IB, IO
MOCTaBIISAIOTHCS MIIMPUEMCTBAM MPOTATOM LIJIOTO PALY TMOMNEPEIHIX POKIB, SKHIA
BKJIIOUA€ TMPAKTUYHO TPHU THUIM TEIUIOBO3IB 3uinmHOI0 Baroio 45, 90 1 100-120 T 1
notyxHicTio 500, 750 1 1000-1200 k.c., BIATOBIIHO.

Sk mokazana npakTHKa MiANPUEMCTB, TAKUN TUTTAXKHUHN PSAJT TETIJIOBO31B BUSBUBCS
BKpail oOmexeHuM. ToMy TEIUIOBO3HUN MapK OIBIIOCTI MiANPUEMCTB MPOTATOM
TPUBAJIOrO0 Yacy, 3a aHAJOTI€I0 3 MAariCTpaJIbHUMH JOpPOTaMH, KOMIUJIEKTYBaBCS

SAuthors: Maslak Anna Victorivna, Krasulin Oleksandr Stanislavovich
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JIOKOMOTHUBAaMHU 31 CB1IOMO HAIJTMITKOBUMHU MMOKA3HUKAMHU MOTY>KHOCTI 1 3UIITHOI Bary.

Kpim Toro, y Mipy BUpoOIEHHS pecypcy MiANPUEMCTBA BUBOIUIIM 3 €KCILTyaTalii
1 CIUCYBAJIM TETUIOBO3H MaJIoi MOTY>KHOCTI. Y TOM K€ 4ac OHOBJICHHS MTapKy, 30Kpema,
METaNIypridHuX KOMOIHATIB BiIOyBaJloCs 3a pPAaxXyHOK MpHUI0aHHS TEIUIOBO3IB
nigBuieHoi moryxHocti cepii TEM-7, TEM-18 Tta in. barato mianmpueMcTtB i
oprasizaiii 3MyIIeHi Oyiu 3aMIHIOBATH TETUIOBO3H MaJIOl 1 CepeaHbOl MOTYXHOCTI
(cepii TI'M-23 1 TI'M-4), mo BigmpairoBadud CBId pecypc, Ha OIIbII TMOTYXKHI
TEIJIOBO3M, BUBEJICHI 3 €KCIUTyaTallii 3 pi3HUX MPUYUH Ha THIIUX M1JIPUEMCTBAX.

[IpoBenenuii anaimi3 [1] mokasas, 1110 y 3B'SI3KY 13 3a3HAYEHUM 32 OCTAHHIH Mep10/]
Ha IPOMUCIIOBUX MIANPUEMCTBAX YKpaiHU CTPYKTypa TEIMJIOBO3HOIO MAPKY ICTOTHO
3MiHUIACS.

HaBeneni naHi MOKa3yrOTh, IO 3a PO3MJISSHYTHM Mepioj] 3HU3WIIACS YacTKa
TEIUIOBO31B Maoi 1 cepeanboi nmotyxkHocTi (TI'M-23 1 TTM-4). V Toit ke uac, s
MEePEBAXKAIOUOTO YHCJIA MPOMHCIOBUX MIANPUEMCTB OCHOBHHUM THIIOM CTaJIH
TeTIOBO3M MiaBUIIEeHOT TOTYKHOCTI (1000 k.c. 1 61bmIe) 1 3uimHor0 Macoro 90-100 T,
gucino skux gocsrio 70%. Takuii HeperyJbOBaHUN TEPEPO3NOAUT CTPYKTYPH
TETJIOBO3HOTO MApKy CYTTEBO MOTIPIIMB MOKA3HUKU BUKOPUCTAHHS JJOKOMOTHBIB.

VY cTaHOBUII, IO CKJIAJIOCS, TETUIOBO3HM HA MIAMPHUEMCTBAX BUKOPUCTOBYIOTHCS
BKpail HepaIiOHAIBHO, SIK 32 OCHOBHUMH IMapaMeTpaMu - 34ilHIi Ba3i 1 MOTY>KHOCTI,
TakK 13a yacoM. 3a3HaueHe MpU3BeIo 10 3Ha4HOTO (Ha 20-25 %) 3pocTanHs BUTpaT Ha
TATOBI 3aco0M B COOIBapTOCTI MEPEBE3€Hb 1 ICTOTHOrO 30UIBIIEHHS BUTpAT Ha
eHepropecypcu. CiiJi TakoX BpaxOBYBaTH, L0 HA MIANPUEMCTBAX BEJIMKa YaCTHHA
TEIJIOBO31B BXKE BIJMPAILOBYE CBIM pecypc 1 MATpUMaHHS MapKy TATOBUX 3ac001B
CTae Bce OUIbII BUTpATHUM [2, 3].

B oco0nuBo ckiaaHi yMOBH 1€ TOCTaBUIIO MIAIPUEMCTBA MaJIOi MOTY>KHOCTI, 110
MalTh OOMexeH1 BaroHomoTtoku (1o 30-50 BaroHiB Ha 700y) 1 SIKI 3MYIIEHI
YTPUMYBATH CBili 0OMEKEHU JTJOKOMOTUBHUM mapk (2-3 ox.).

Sk mokasye CBITOBA MpaKTHUKa BEJIBMH MEPCIICKTUBHUM HAIMPSIMKOM BHUPIIIECHHS
JAHUX TTUTaHb CJIiJT BBAYKATH TIEPEXiI MiAMPUEMCTB Ha eHepro3oepirarodi TpaHCIIOPTHI
TEXHOJIOT1i 3 BUKOPUCTAHHSM TIOPHIHUX TATOBHX 3aCO0IB - JOKOTPAKTOPiB, TOOTO
MaHEBpPOBHUX TATAa4iB HA KOMOIHOBAaHOMY ITHEBMO-PEHKOBOMY X0y Ha 0a31 KOJICHOTO
TpakTopa abo CIeniaJTbHOro PyIIis.

5.1. AHaui3 JiTepaTypHHX JKepeJ i MOCTAHOBKA MPOo0JIeMHu.

B ocranniit nepiog B Ykpaini Ta iHmux kpainax CHJI nuTaHHSIM eKcrutyartarii
TEIJIOBO3HOTO MapKy Ta €Hepro30epekeHHs IMPH TPAHCIOPTHOMY OOCIYyTOBYBaHHI
MIPOMMCIIOBUX MIANPUEMCTB MPUAUISETHCS Majo yBaru. Yucno myOmikaiiid Ha 110
BAXJIMBY 1 aKTyaJbHy TEMY JOCUTh OOMEXEHO. 3BepTae Ha ceOe yBary BiJICYTHICTb
CTaTel Mo HaKOMUYEHOMY 3a POKH POOOTH B PUHKOBHUX YMOBAaX JIOCBIIY €KCILTyaTarii
1 CTymeHss BUKOPHCTaHHSA TEIUIOBO3IB B pI3HMX YMOBax eKCIulyaTalii Ha
HiANPUEMCTBAX, MPUHIMIIAM (POPMYBaHHS TEIJIOBO3HOIO MapKy, MEPCIEKTUBAM HOTro
PO3BUTKY Ta 1H., B OCOOJIMBIiI Mipl II€¢ CTOCYETHCS MPOMHCIOBOTO TPAHCIOPTY
HaWO1IBII po3BUHEHUX KpaiH. [1o cyTi, ciix 3a3HaunTu Taki podotu [4, 5, 6, 7, 8§, 9,
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10, 11, 12].

VY pobori [4] aBTOp, HE OLIHIOIOYN (PAKTUYHOTO MOJIOKEHHS Ha MIANPUEMCTBAX,
HE KOHKPETH3yIOUM eKCIUTyaTalliiiHi yMOBH 1 BHUPOOHHYI BHMOTH, IPOIOHYE
dopMyBaTH THUMNaX TEIJIOBO3IB Ha OCHOBI MOJIYJBHOTO MNpUHIUIY. THUM yacom,
BIJIOMO, IO MPONOHOBAaHUM MPHUHIMI, NPU3BOAUTH JO ICTOTHOIO YCKJIQIHEHHS
eKCIUTyaTallil mapKy 1 3HWKEHHs BUTPAT Ha TATY 3a0€3MEYUTH HE MOXKE.

VY myOmikarisx [5, 6] BHCBITIIOIOTBCS pe3yJbTaTd POOOTH 3 BIPOBAHKCHHS
cucTeMH OOJIIKYy Ta peecTpallli mapameTpiB poOOTH TEIJIOBO31B HA METATYPridHUX
MIITPUEMCTBAX.

Tak camo 1 B iHIUX myOmikamiax [7, 8, 9, 10, 11, 12] BUCBITIIOIOTHCS MUTAHHS
3aCTOCYBaHHSA JIOKOMOTHBIB 3 TIOpUJHMMU TATOBUMHU arperaramMu 30KpemMa 3
BUKOPHUCTaHHSAM IMapoBoi Mamuau. OMHAK, TaHUX MPO MPAKTUYHE BUKOPHUCTAHHS Ta
e(EeKTUBHOCTI OTPUMAHMX pE3YyJbTAaTiB B TPOIECl EeKCIUTyaTallii TeMjIoBO31B HeE
HaBOJIUTHCS.

Meton BHOOPY THITy TEIJIOBO3a IS Ti€l YW 1HINOI TPAHCHOPTHOI TEXHOJIOTil
MIIIPUEMCTBA PETIAMEHTYEThCS Y BITUM3HSAHIN mpakTuill [IpaBunamu BUpoOHUIITBA
TATOBUX PO3paxyHKiB, Ta po3po0aeHor0 MeToaukoro [13, 14].

B iioro ocHOBY npuiiMa€eThCs BU3HaYEHHS HEOOX1THOT BEIMUMHU cUiu TATH (F)
B 3QJIKHOCTI BiJl Macu ckiany ((J) Ha pPo3paxyHKOBOMY YXWJI 1 BU3HAYAETHCA 3a
B1JI0MOI0 (HOPMYJIOIO.

3 1Hmoro OOKy, MOXJIHMBa BEJIMYMHA JOTUYHOI CHUJIM TATM TEIJIOBO3a IO
3YCTUICHHIO BU3HAYAETHCS SIK TOOYTOK 3YiMHOI Barv JIOKOMOTHBA 1 PO3PaXyHKOBOTO
Koe(ilieHTa 34YeIICHHS.

VY 11poMy BUIAJIKy HOPMATUBHI OOMEXEHHS N0 KOEPIIIEHTY 3UEIJICHHS KOJIIC 3
petikamu (v, =0,2+0,27) npu3BOIATH 10 HEOOX1THOCTI BU3HAYEHHSI HEOOX1IHOT CHUITH

i

TATH, BAPIIOIOYH 3UIMMHY Bary JOKOMOTHBA BUXO/ISTYHU 3 HASIBHOTO TUTIAXY. A OCKUIbKU
3apa3 Ha MiIPUEMCTBAX B OCHOBHOMY BUKOPHCTOBYIOTHCS TIOTYKHI BaXKKi TETNIOBO3H
1€ TPU3BOAUTH J10 HEOOX1THOCTI BUOOPY JJOKOMOTHBA 3 HAJIJTUIIIKOBUMH TTapaMeTpaMu
34iMHOI Baru i MOTY>KHOCTI.

VY 3apyOikHIN NMpaKTHIIl, SK 1€ BUILUIUBAE 3 HAABHUX myoOumikaiii [15, 16, 17, 18,
19], npuitHATO NPUHITUTIOBO 1HIIMN METOAMYHMM MiAX11 A0 BUOOPY TATOBHUX 3aCO0IB
JUTSI KOHKPETHUX BHPOOHHYO-CKCILIyaTAIMHUX YMOB MiAMPUEMCTB, JIe BXKE IaBHO
BCTAHOBJICHA HEPAI[IOHAIBHICTh TTOBCIOJJHOTO 3aCTOCYBaHHS MOTY>KHUX JJOKOMOTHBIB.
B ocHOBy 1poro migxoay NpUAMAETbCS MIHIMAJIBHO HEOOXIgHA 34YillHA Bara
JIOKOMOTHBA JIJI1 POOOTH B KOHKPETHIN TPAaHCIOPTHIN TEXHOJOTIi, a BEIMYUHA CUITU
TSATH BCTAHOBJIIOETHCS BUXOJAYM 3 peaizallii MaKCUMaJIbHO MOJKIIMBOI BEITUYHHU
KoedilieHTa 3YeIICHHS.

3apyOKHUMH JTOCHIKEHHSIMU BCTaHOBJIEHO [20] 1 MpakTUYHO MiATBEPIKEHO,
110 JJIsl YMOB TIIPUEMCTB BEIMYMHA KOoe(iIli€eHTa 34ETUICHHS TATOBOTO 3aC00y MOXKe
Oytu 30utbieHa 10 Y, =0,65—-0,7 (TOOTO MPAaKTUYHO B TPU pa3u) 3a PaxyHOK

3aCTOCYBaHHS ITHEBMOIIMHHOTO PYIIIis KOJICHOTO TPakTopa ado CHemiaibHOTO IIaci.
Ha 11iit ocHOB1 OyJiI0 CTBOPEHO 1 YCIIIIHO 3aCTOCOBYETHCSI HOBUM TITOBUH 3aci0 ISt
MIITTPUEMCTB — JIOKOTPAKTOP.

AHaJi3 3apyOKHUX JpKepe okasye, 1o B HimeudnHi 611b1e IIicTAeCATH POKIB
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bipma «Zweiwegy (kopropaitist «Mercedes Benzy») Bumyckae TIroBi 3aco0u Ha 0asi
KOJIICHUX TPAKTOPiB Ha KOMOIHOBAaHOMY MTHEBMO-PEUKOBOMY X0y (puc. 1).

Pucynok 1 — Jlokorpakrop -(l)ile/I Pucynok 2 — J10K0aKr0p q)pMn
Zweiweg. Zephir.

Bonu nokazanu cebe sik nparie3aTHi, Ha(lliH1 1 BACOKOS(PEKTUBHI TSATOB1 3aCO0U
JUTSl YMOB MIANIPUEMCTB, 10 3aMIHWJINA TEIJIOBO3H, 1 OTPUMAJIU IIUPOKE MOIIUPEHHS B
PI3HUX TaTy3sIX MPOMHUCIOBOCTI.

HoBuii HanpsiMOK B OCTaHHI POKM OTPUMAJO IHTEHCUBHUN PO3BUTOK. B maHuit
4ac JJOKOTPAKTOPU BUTOTOBIIAIOTHCS JEKLIbKOMA MAIIMHOOYAIBHUMH (pipMaMu. 3 HUX
HalOUIbIIO € (ipMa «Zephiry, TOKOTPAKTOPH SIKOT HMIMPOKO 3aCTOCOBYIOTHCS Ha
MeTaJypriiHuX Ta IHIIUX TiATPUEMCTBaxX (puc. 2).

TexniuHa XapakKTepUCTUKA Py MOENEH JIOKOTPAKTOPOB 3a3HaueHUX (ipm
HABOIMUTHCS B TaOmIN 1.

dipma  «Zweiweg» B SIKOCTI 0a30BOi MalIMHH JUIsI  JIOKOTPAKTOPOB
BUKOPUCTOBYIOTBCSI CEPIMHO BUITYCKAIOTHCS KOJICHI TpakTopu. Dipma «Zephiry s
i€l METH 3aCTOCOBYE cCrerianbHe maci. [lJis CTBOpEHHS PEMKOBOTO pyIIis Mepe
MepeIHIMU 1 3a 3aJHIMU KojiecaMu 0a30BO1 MAIlIMHM, JIOKOTPAKTOPU OOJIATHYIOThCS
CHellaJbHUM MPUCTPOEM 3 HAMPSIMHUMU PpOJMKAMU 1 TIIPONPUBOJOM I iX
OMyCKaHHS Ha PEeKU MpH PycCl MO 3aJII3HUYHIN KOJIi 1 MAHOMy MPHU NepecyBaHHI MO
aBTOJIOporax. Y mepeaHid 1 3aJHii 4acTUHI paMU JIOKOTPAKTOP MAa€ aBTO3UYETUICHHS
JUIsl 3'€IHAHHS 3 BaroHaMH 1 34eTUICHHS JJIs aBTonpuuemniB. ['anpMiBHE 00aHAHHS
JIOKOTPAKTOpa MPUCTOCOBAHE JIJII MOXJIMBOCTI YMPAaBIiHHS MPOIECOM TaJbMyBaHHS
3aJII3HUYHUMH BarOHaMH.

TsroBe 3ycWsuisi JIOKOTPAKTOpa CTBOPIOETHCS ITHEBMOKOJECaMu 0a30BOTroO
TpakTopa abo 1maci, a KoeilieHT 34erieHHs cTablIbHO 3a0e3neuyeThes Ha piBHi 0,65-
0,7.

3Beprae Ha cebe yBary TOW ¢hakT, MO B OCTaHHIM MEpioJl IMOoYaB 1CTOTHO
PO3LIMPIOBATUCS TUIAX JOKOTPAKTOPOB. Tak, Gpipma «Zephir» Builyckae B JaHUM 4ac
12 Mozeneit TIOKOTpaKTOpPOB MOYMHAIOUH BiJ 3uinmHOi MacH 10 T 1 moTyxHOCTI 74 KBT
1o 3uimHoi Macu 50 T i moryxHocTi 441 kBt. OcTtanHi Kijgbka Momenel 3a CBOIMH
napaMeTpamH B MOBHIN Mipi 3aMiHIOIOTH MaHEBPOBI TETNIOBO3HU MOTYKHICTIO 10 750
K.c. 1 Macoro 10 80-100 T. Ha psaai metanyprifiHuX miANpHUEMCTB Taki JOKOTPAKTOPH
3aCTOCOBYIOTHCS HABITh HA TEXHOJOTIYHUX NIEPEBE3CHHIX PO3IIABICHOTO YaBYHY B
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Tabmust 1 — TexHiuHi XapaKTepUCTUKH 3apPYOIKHUX JIOKOTPAKTOPOB

Mopeni TIOKOTpaKTOpOB
Hj\i [Toka3uuku ]:I:/)If\[/l' Zweiweg | Zweiweg | Zephir Loc | Zephir Loc | Zephir Loc
: 828 100S 4.90 14240 10.600
1 |bazoBa mammHa Tsarau Tsarau | Cnenianpne | CrienianbHe | CrienianbHe
«YHUMOT» | «YHUMOD» maci miaci maci
2 |HoryxHicTh aBuryHa |kBric 50/82 100/140 74/100 169/230 441/600
3 |CayxOoBa Maca KT 6000 11500 12000 25000 50000
4  |T'abGaputHi po3mipu:
JIOBXKHHA, IIUPUHA, MM |3460*%1630 |4470*2300 | 6040*2500 |7740*2500* | 8600*250*
BHCOTA *2350 *2620 *3150 3190 3420
5 |Cwuna Taru Ha raky kH 36 50 50 140 300
6 |lIBuaxicts pyxy:
- IepeTHIN peHKOBUH [KM/TOJ 20,0 20,0 10,0 10,0 10,0
X1 5,0 5,0 5,0 5,0 5,0
- 3aJJH1A peHKOBHI X1 50,0 50,0 30,0 30,0 30,0
- HA THEBMOXOY
7 |Maca nepeBe3eHux
BaroHiB
- Ha yxumi 0 %o T 450 900 1000 2800 6000
- Ha yxuii 3 %o 150 300 610 970 2070
8 |Komis:
- ITHEBMOKOJIIC MM 1480 1480 1520 1520 1520
- 3aJII3HUYHA 1435-1600 | 1435-1600 | 750-1676 | 750-1676 | 750-1676
9 | Tpusanictb
YCTaHOBKH TATOBOT'O XB. 10 10 10 10 10
3aco0y Ha 3aJi3HUYHY

BAXKHX MIKCEpPaX IMpPU TPAHCIOPTYBaHHI 3
BUPOOHUIITBO.
JlokoTpakTtopu 3a3HadeHUX (GipM BIAPI3HIIOTHCS HAAIMHICTIO B eKCIUTyartarlii,
BHCOKHMM DPIBHEM aBTOMAaTH3allii YIpaBIiHHS BUKOHYBAaHUMHM OMEpaIliIMH, JETKICTIO
NepeKIIaly Ha peHKOBUH 1 THEBMOIIIMHHUMN PYIIIii, a TAKOXK €KOHOMIYHICTIO.
bararopiunuii 10CBiJl €KCIUTyaTalii JIOKOTPAaKTOPOB B PI3HMX YMOBax IOKa3as,
10 BUCOKUHM €KOHOMIYHUI €EeKT Bij TX 3aCTOCYBaHHS JOCATAETHCA 32 PAXyHOK:
a) 3aM1HU TPAIUIIMHUX JJOKOMOTHUBIB (TEIJIOBO31B) HA BCIX BUAAX TPAHCTIOPTHUX
pOOIT, OCKUIBKHU TIOKOTPAKTOPH Ha 3TI3HUYHUX TIEPEBE3CHHIX 3a0€3M1eUyIOTh 33 1aHHH
TATOBUH, MBUAKICHUN 1 TAJIBMIBHUN PEXXUMH POOOTH;
0) MOXJTUBOCTI BUKOHAHHS 3HAYHOTO JIOJJATKOBOTO OOCSTY TPAHCIIOPTHUX POOIT
B AKOCTI Tsraya Ha MHEBMOIIMHHOMY XOJy NpPH BUMYIICHHX MepepBax (0COOIUBO
1UJTOA000BHX ) TIPU HEPETYJIAPHIN 1M0/1aul 3 30BHINIHBOT MEPEX1 3aJII3HUYHUX BaroHiB;
B) CKOPOYEHHS €KCIUTyaTallliHUX BUTPAT BiJ 3HH>KEHHSI BUTPAT €HEPropecypciB
NOTOYHUX BUTparT (aMopTHU3aLlis,
JIOKOMOTHBIB.

i

Bukopucranns

Tpaktopa-150K

B

SAKOCTI

0a3zu

JJIA

TEXHIYHE OOCIYroByBaHHS 1

JOMCHHOIo B CTaJICIIJIaBUJIBHE

PEMOHTH)

arperaryBaHHs

KOMOIHOBAHOI'O XOJy 1 afanTepiB AO3BOJUTH CTBOPUTH YHIBEpCAJIbHY MAIIUHY, 110
BUKOHY€ TOTOYHUN PEMOHT 3aJII3HUYHOI KOJIIi Ta aBTOAOPIT, 3a PaXyHOK YCTaHOBKH
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OyJIbJI03EpPHOr0 BiJBally, KPaHOBOTO 1 TIAPABIIYHOTO OOJAgHAHHS JJIs MEepeKIIany
ITHEBMOKOJTICHOT CUCTEMH Ha perKoBUH Xixa 1 Hazax [15, 16 17].

Takum dYHHOM, 3aCTOCYBaHHA TATOBOro 3acoly, TpaHC(HOPMOBAHOTO ISt
BUKOPHUCTAHHA Ha 3aJI3HUYHOMY Ta aBTOMOOLIBHOMY XOJy, € OJHHM 3 TOJIOBHUX
HAIPSIMKIB IM1IBUILIEHHS €()eKTUBHOCTI TPAHCIIOPTHOTO 00CITYTrOBYBAaHHS MiAMTPHUEMCTB
MPaKTUYHO BCiX ramyseit npomucinoBocti Ta AIIK [15, 16, 17].

MeTow 1bOro JOCTiAKEHHSI € po3poOka HOBOI eHeprozbdepiraroyoi
TPAHCIOPTHOI TEXHOJIOTI MpH OOCIyrOoBYBaHHI MIANPUEMCTB PIZHUX Trany3ei
MIPOMHMCIIOBOCTI.

Jlnist peanizaiiii mOCTaBIE€HOT METH HEOOX1HO BUPILINTH HACTYMHI 3aB/IaHHS:

1. OuiHKa BUKOPUCTAHHS TEIJIOBO31B MPOMUCIOBOIO TPAHCIOPTY B ICHYIOUHUX
TEXHOJIOT15IX 00CIIyTrOBYBAHHS Mi/1'T3HUX KOJIIM MiANPUEMCTB.

2. AHai3 eKCIUTyaTaliiiHuX MOKa3HUKIB TPAHCTIOPTHUX TEXHOJIOT1H.

3. Po3pobka HOBOi eHepro3depirarouoi TPAHCHOPTHOI TEXHOJIOTIT TIpH
00CITyroByBaHHI MiIMPUEMCTB PI3HUX TalTy3el TPOMHCIOBOCTI.

4. IlpaktnuHa peamizaiisi eHeproz0epirarodoi TPAHCIOPTHOI TEXHOJOTIi B
YMOBaX METATypriiHOTO MIIMTPHUEMCTBA.

5.2. Teopisi, MeTOaM TOCTiTAKEHHS, MOIeJIi, TEXHIYHI Ta TEXHOJIOTIYHI pO3pOOKHU

2.1. Ouinka euKkopucmanHus meni0603ié NPOMUCI068020 MPAHCROPHLY 8 ICHYIOUUX

MexXHO102iaX 00C1y208Y6aHHA nid T3HUX KON RIONPUEMCME.

@OyHKIIT TpPaHCIOPTY 1 OCHOBHI eKCIUTyaTallliHO-TEXHIYHI TMOKa3HUKH
TPAHCIIOPTHOTO OOCIYTOBYBaHHS MIANPUEMCTB BHU3HAYAIOTHCS: BUAOM 1 0OCATOM
BUPOOHUIITBA MPOYKIIil, XapaKTepoM BUPOOHUIITBA (O€3MEPEPBHUM 1 TUCKPETHUM),
TEXHOJIOT1YHOIO CKIIQAHICTIO BUPOOHUYOTO MIPOIIECY 1 HASBHICTIO PETIAMEHTOBAHMX 32
4acoM 1 oOcsiraMu mepeBe3eHb HariBpaOpukaTiB. Y CBOIO 4epry, peanrizoBaHi QyHKIII1
BU3HAYAIOTh BHUJ TPAHCIOPTHOI pPOOOTH 1, B KIHIIEBOMY MIiJCYMKY, KOHKPETHY
TPAHCTIOPTHY TEXHOJOTIIO.

B sxocTi OCHOBH Il TOJANBIIMX JOCHIKCHb NMPHAHATO JH(PEPEHIIIFOBAHHS
MIPOMHUCIIOBUX TIANPUEMCTB Ha TPYNMHA 32 OCHOBHUMH BHPOOHHYMMH O3HAKAMH:
TPAHCIIOPTOEMHOCTI 1  (PYHKIIM, M0 peami3yloTbCsi TPAHCIOPTOM, BHUIAMHU
TPAHCIOPTHOI POOOTH 1 TMOKa3HUKaMH, IO XapaKTEepU3ylTh TPAHCIOPTHE
obciyroByBanHs [17, 18].

Jlns mpoBeneHHs aHaMI3y B SIKOCTI MIIIMPUEMCTB-TIPEJICTABHUKIB OOpaHi: IO
nepiri rpym — MeTadypridHi KOMOIHATH; MO APYrid — MamMuHOOYIBEIbHI
o0'enHaHHs; IO TpeTid — MiKraay3eBi MiANPUEMCTBA MPOMUCIOBOTO 3aJ13HUYHOTO
tpancniopty (MIIII3T).

3a3HaueH1 MIIPUEMCTBA B JOCTATHIN Mipi MPEACTABIAIOTh BC1 3a3HAYEH] TPYIIH.
Pa3om 3 1ium, B mpotieci aHali3y BUKOPUCTOBYIOTHCS TTOKa3HUKHU 1HIIMX MIANPUEMCTB.

VY BCIX pO3MIAHYTHX TIpyHax MiJIPUEMCTB BUXIAHUMH €KCIUTyaTallliHUMU
MOKa3HWKaMH TPAHCIIOPTHOTO 00CIYTrOBYBAaHHS 3'SIBUJIMCS BarOHOMOTIK (B, Bar/noody),
Maca roizzia abo mMaHeBpoBoi nepenadi (Q, T), HaJdbHICTh TpaHCHOPTYBaHHSA (L, KM),
KepiBHUK yXWJI (i,, %0) 1 LIBUAKICTB PyXy (V, KM/TOLL.).
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Ha 1mi#i OocHOBI TMO3HAYE€HO IIICTh OCHOBHUX TPAHCIHOPTHUX TEXHOJIOTIH, IO
BUKOPUCTOBYIOTHCS (BHOIPKOBO) Ha MIAMPUEMCTBAX PI3HUX TPYTI.

Jlnst TATOBUX 3ac00iB, IO BUKOPUCTOBYIOTHCS 3a IIOUMMH TPAHCIIOPTHUMHU
TEXHOJIOTISIMHU, (PAKTHYHI MOKA3HUKH MOTYXHOCTI (N, , K.C.) 1 IIBUAKOCTI pyxy (v,

KM/TOJI) JIOKOMOTHBA OTpHMMaHl Oe3nocepeqHIMU BUMipaMu. HasBHICTE 1UX
MOKA3HHUKIB JI03BOJII€E BU3HAYMTH (AKTHUYHO peasli3oBaHy 34inHy Bary (P,, TC)

JIOKOMOTHBA.

KpiMm TOro, mnpsmMumMu BuUMIpaMH OTpUMaHI JaHi 10 MDKOTEPAIINHNM,
BHYTPIIIHHO3MIHHUAM 1 IUIO3MIHHUM MPOCTOSIM, IO XapaKTEPU3Y€ BUKOPUCTAHHS
TEIUIOBO31B Ha JII0YMX TPAHCIOPTHUX TEXHOJOTISAX 32 YACOM.

3 METOI CTBOPEHHS HEOOXIHOr0 MAacuBY JaHMX Ha MiANPUEMCTBAX-
NpelCTaBHUKAX OTPUMAHO 3BITHI JaHl II0OJI0 BUKOPUCTAHHS TEIUIOBO3HOIO MapKy,
310paHO Ta OMpalbOBAHO EKCIUTyaTalliiiHi, TEXHIYHI Ta TEXHOJOTIYHI IMOKa3HHWKHU
pOOOTH TEIJIOBO31B, a TAKOXK IMPOBEJIECHO KOMILJIEKCHI BUPOOHHY1 €KCIIEPUMEHTH Ta
XPOHOMETPAXKI IIOAO iX BUKOPUCTAaHHS B PI3HUX €KCIUTyaTamiiHux ymoax. Kpim
TOr0, B MacWB BKJIFOYEHI JaHI peecTpaliiHoi cucteMu «JlenbTay, sika BigoOpaxkae
MOKa3HUKA POOOTH TEIJIOBO3IB 32 YacOM 1 BUTPAYAETHCS TOTYKHOCTI HA KOXKHIM
ITO3HIIIT KOHTpOJIEpA.

[IpuitHaTii MacuB JaHUX JO3BOJISIE 3 JTOCTATHHOIO MJIs TPAKTUYHUX ITIJIEH
TOYHICTIO JaTH OIIHKY OCHOBHUX TOKA3HHWKIB BHKOPHCTAHHS TETUIOBO3HOTO IMAPKY
MiITPUEMCTB-TIPEICTABHHUKIB 32 OCHOBHIUMH TPAHCIIOPTHUMH TEXHOJIOTISIMHU.

3aranbHUN QITOPUTM OIHKKA (AKTHYHOTO BUKOPUCTAaHHS TEIUIOBO3IB 3a
MIPOTIOHOBAHUM METOJIOM TPEJCTaBICHUN HAa PHUCYHKY 3. 3ampONOHOBAHHWA METO.
JTI03BOJIIE BU3HAYUTU JUIsI BCIX TPAHCHOPTHHUX TEXHOJIOTIH HEOOXiJHI 3a yMOBaMU
poOOTH MOKA3HUKH 3YIMHOT Bark 1 CHJIA TATH JIOKOMOTHBA.

Cnin ocoOMMBO BIJ3HAYUTH, IO TPH BUKOHAHHI PO3PaxXyHKIB IO KOXKHIM
TPAHCHOPTHIM TEXHOJIOTIT KOXHOI Tpynu NIAIPUEMCTB PO3TISIANUCT TUIU
TEIJIOBO31B, IKI BUKOPUCTOBYIOTHCS B IIEPEBI3HOMY IPOIIECI.

PesynbpTaTn po3paxyHKy (akTHUHO peai30BaHOi MOTYXKHOCTI 1 HEOOX1AHOI
34IMMHOI Baru TEIUIOBO3IB JIII BUKOHAHHS TPAHCHIOPTHOI POOOTH 3a MPUUHATHUMH
TPAHCIIOPTHUMHM TEXHOJIOT1SIMI HaBEeACHI B TaOIuUII 2.

Pe3ynbratu mpoBeeHUX TOCTIKEHD JA0Th IT1/ICTABY BBAXKATH, 1110 TETIJIOBO3HUM
MapK TPOMHUCIOBUX MIANPUEMCTB BHUKOPHUCTOBYETHCS B JaHWUM 4Yac BKpai
HeepexTuBHO. PoO3riissHEMO 1 AKICHO OIIHMMO iX 3a THUIIAaMH JIOKOMOTHBIB 1 3a
TPAaHCTIOPTHUMH TEXHOJIOT1SIMHU.

[Motyxui TemmoBo3u (N =1000+1200 k.c. 1 P,=100+-120 T) BiANOBIIAIOTH

yMOBaM 1 33/I0BIJIbHO BUKOPHUCTOBYIOThCS TIJIbKM Ha BUBI3HIM Ta MaHEBPOBIHA PoOOTI
Ha OCHOBHHUX CTaHINSX (COpTyBaibHIN, BaHTaxHIW) mignpuemcts I ta Il rpyn. Tyt
Koe(iIieHTH X BUKOPHUCTAHHS CKJIAJal0Th: 10 MOTYykHOCTI 0,68-0,92, 110 34inHil Basi
0,56-0,69. ¥V Bcix IHIIUX yMOBaxX 3aCTOCYBaHHS IMOTYKHHMX TEIUIOBO3IB € BKpai
Hee(ESKTUBHUM.
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Butpatu Ha Tary B coGiBapTOoCTi 1 T mepeBe3eHb

Pucynok 3 — Ainroputm 3icTaBjieHHS OI[IHKM BUKOPHCTAHHS TEIJIOBO3iB
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TemnnoBo3u cepeHboi MOTYKHOCTI (N =750 K.C. 1 P, =80 T) XapaKTepU3yIOThCs

HANO1JIbIIT BUCOKMMH MOKAa3HUKAMH BUKOPUCTAHHS, TUIBKH Ha BHYTPIIIHBO3aBOICHKIM
MO13HIM 1 MaHEBPOBiH poOOTI HA palloHHUX cTaHIlIsIX mianpueMcTB I ta Il rpym. ¥V mux
eKCIUTyaTallliHuX yMOBaX KO€(illIEHTH BUKOPUCTAHHS TEIUIOBO31B CKJIAJIAlOTh: IO
notyxHocti 0,6-0,77, mo 3uinHii Baszi 0,46-0,6.

TemnoBo3u Manoi moTyx HOCTI (N =400+500 K.c. 1 P,=50 T) MalOTh OUIbII
BHCOKI TTOKQ3HUKH BUKOPUCTAHHS Ha OOCITYTrOBYBaHHI BAHTAXKHUX (DPOHTIB 1 CKIIAIB,
Ha BCix Tpynax mianpueMctB. KoedimieHTH iX BUKOPHCTaHHS CKJIQJAOTh: II0
noty>xHocTi 0,35-0,85, mo 3uinHii Ba3i 0,25-0,65.

OpHak B JaHMi yac, Ha 00CIYroByBaHHI MEePEeBaXHOI KiJbKOCTI mianpuemcts I11
TPy Ha LI TPAHCHOPTHIN TEXHOJOTIi 3aCTOCOBYIOTHCS MOTYXKHI TEIJIOBO3H, SKI
XapaKTepU3yrThCsl KoedilieHToM BUKOpUCTaHHsS mo motyxHocTi 0,08-0,13, a 1o
3uinHii Basi 0,09-0,1.

3 orjsiy Ha BENUKY KUIBKICTh TaKuUX MIANPUEMCTB (10 70% 3araibHOro 4mcia),
JaHE TIOJIOKEHHS € JOCUTh ICTOTHUM HEJOJIKOM TPAaHCIIOPTHOTO OOCITYrOBYBaHHS i
3HAYHO 301TBIIYE X TPAHCIIOPTHI BUTPATH.

OcobmuBe Miciie B AaHii mpoOieMi 3aiiMae MUTaHHS BUKOPUCTAHHS TETUIOBO31B
3a yacoMm. AHaJi3 IMOKa3aB, IO TOCTIHA apuTMis BHPOOHHUYOTO Tporiecy (oocsr
BUITYCKY METAJIONPOIYKITIi OKpeMHuX 1exiB KonuBaeThes Big 30-50 mo 200-250 tuc. T
Ha MICSAIIb), HEPIBHOMIPHICTh BX1HOTO MOI3I0MOTOKY 3 CUpOBUHOIO (Big 3-5 mo 10-12
MapHIpyTiB Ha J00y) Ta iHIIN (haKTOpH MPHU3BEIH JIO0 IOCTIMHOI HEY3TOJKEHOCTI
po0OOTH BHPOOHUYMX IIE€XIB 1 TpaHCTIOPTY. TOMY 1O BChOMY JIAHITIOTY MaTepiaJopyxy
BaHTaXXH1 KOMILJIEKCH 1I€X1B 1 CTaHII B yMOBax Ae(piluTy nepepoOHOi CIPOMOKHOCTI
TPAHCIIOPTHO1 1H(PACTPYKTYpH CTadu OO0'€eKTaMU apuTMIii OOCATIB TMEPEBI3HOI Ta
MaHEBPOBOi pPOOOTH, 1 3HAYHOTO 3POCTAHHS TPUBAIOCTI MDKOMEPAIIHHUX TPOCTOIB
BaroHis.

JlaHe TOJIOKEHHSI BiJOWBAETHCSA HA BHUKOPUCTaHHI TEIJIOBO3HOTO TAapKy B
3QJIEKHOCT1 BiJl BUAY TPAHCIIOPTHOI TEXHOJIOT Ta EKCIUTyaTalliifHO-BUPOOHUYUX
yMOB. TOMy BHKOPUCTaHHsI TEIUIOBO3IB 3a YacOM OI[IHIOEThCS TMOKA3HUKAMH
TPUBAJIOCTI: KOPUCHOI POOOTH, MIKOMEPAI[IHHUX OYiKyBaHb, BHYTPIIIHBO3MIHHUX 1
IIJTO3MIHHUX IIPOCTOIB.

3a pe3ynbTaTamMul 3BITHUX JAHUX Ta MPOBEICHUX BHUPOOHUYMX XPOHOMETPAXKIB
BCTAHOBJICHO, IO CEpEIHIM KOPHCHUM dYac BHUKOPHUCTAHHS TEIJIOBO3IB Ha
MIIITPUEMCTBAX PI3HUX TPYIT CTAHOBUTH:

- Ha TO13Hi# Ta BUBIi3HIN po6oTi — 70-80 %);

- Ha MaHEBPOBIiK po6oTi — 35-50 %0;

- Ha oOcITyToBYBaHHI 11eXiB 1 ckiaiB — 10-30 %.

[Tpu 11pbOMy O1JIBIII BUCOKHM BUKOPHCTAHHSM TEIIJIOBO3IB B MEPIIOMY 1 IPYTOMY
BUTIAJKAX XapaKTePU3YOTHCS MiAMPUEMCTBA epiioi rpynu. OIHaK, A7 MiIITPHEMCTB
ApYToi 1 TPEeThOi TPy Mae MICIle HEMPHUITyCTUMO HHU3bKHHA PiBEHb BUKOPHUCTAHHS
TEIJIOBO3HOTO TapKy.

Takum yMHOM, NPOBEICHUI aHaJi3 1 MOTO Pe3yIbTaTH 1al0Th MiACTaBy BBAXaTH,
10 B JaHUW Yac CTPYKTypa TEIUIOBO3HOTO MAapKy MIANPUEMCTB 1 (popmipyroumii ii
THIaX JJOKOMOTHBIB HE B TIOBHIHM Mipi BiJIIOBIIaf0Th BUPOOHUYUM BUMOTaM T10
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Taoauus 2 — [loka3HUKH PAKTHYHOTO0 BUKOPUCTAHHS TEIJIOBO3IB HA
TPAHCIIOPTHUX TEXHOJIOTISIX MiAMPUEMCTB

ITiznpuemcrsa 2-i rpynu

Iliznpuemcrsa 3-1 rpymnu

HoMinansHi [Mingmpuemctsa 1-i rpymu
MOKa3HUKH
ToancHonTHa Bﬁﬁzp;:]jii}fa Buxopucro- | Buxopucrosy | Bukopucro-| Bukxopucto- | Bukopucro- | Bukopucrosy
fexnon(?riﬂ (o )KHiCTb’ BYBaHa BaHUI BYyBaHa BYBaHHU ByBaHa BaHUH
I/ISGJ‘I: Nk c TOTY:KHICTh, | 3uinHuil Bara | moTyxHicTh| 34ilHuil Bara | moTysKHicTs, | 34imHui Bara
JUEIEL L I €y o kc. | nok-By, P, 1| , Nk, kc. |nox-By,P,,T| Nk kc. |m10k-By,P,,T
3YilHMIT Bara,
P, 1)
1) BusizHa po6ora 3
H0JIa4ui CHPOBUHU Ta
BHBE3CHHS TOTOBOT
IpoayKuii 3 (N=1200 x.c.),
COPTYBATBHOI (P3u=120 me) 1100 90 1000 82 - -
(BanTaxHoi) craHmii
Ha 30BHIIITHIO MEPEKY
2) Ioi3Ha poboTa Mixk
COPTYBAJIEHOIO
(BaHTaXHOI0) Ta (N=1200x.c.)
. . = K.C.),
AWOHHUMH CTAHIIISIMH - - - -
P W =120 me) | 80 70
3) ManeBposa poboTa _
Ha COpPTYBANBHIN (N=1200 k), 810 66 690 57 - -
PTYB (P3u=120 mc)
CTaHii
(N=750k.c.),
4 4 - -
(P3u=80 mc) 580 8 70 38
4) ManeBpoBa pobota | (N=1200 x.c.), 500 41 300 ’s i i
Ha pailoHHuX cTanuisx | (P3u=90 mc)
(N=750x.c.),
580 48 450 37 - -
(P3y=80 mc)
(N=440«k.c.),
- - 400 33 - -
(P3u=48 mc)
5) PernamenToBaHi (N=1200 x.c.), 315 2% ) ) i i
TEXHOJIOT14HI (P3y=90 mc)
TIePEBE3CHHS (N=750x.c.),
440 36 - - - -
BHPOOHMYMX LEXIB 1 (P3u=80 mc)
arperaris (N=440x.c.), 400 3 ) ) ) )
(P3u=48 mc)
6) [epeBe3enns (N=1200 x.c.), 189 5 95 2 95 g
BUPOOHUYHX i (P3u=90 mc)
JIOTIOMIXKHHX IIE€XIB 1 (N=750k.c.), 200 16 100 g 100 g
CKJIaJIiB (P3u=80 mc)
(N=440x.c.),
300 25 220 18 150 12
(P3u=48 mc)

TPAHCIIOPTHOMY
YMOBAaM.

00CITyrOBYBaHHIO MIJIPUEMCTB 1 CPOPMOBAHUM EKCILTyaTallliHUM
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5.2.2 Ananiz excniayamayiiinux nOKA3HUKI@ MPAHCHOPMHUX MEXHOI021.

Binomo, mo TpaHCmOpTHA TEXHOJOTIS MPH BUKOPHUCTAaHHI OyAb-KOTO BUAY
TPAHCIIOPTY SIBJIsIE COOOIO0 CYKYIHICTH CIOCOOIB (Omepariiii) TpaHCIOPTYBaHHS 1
nepepoOKH BaHTaXy B IEPEBI3HOMY Tpolieci. Tomy B 1i CTPYKTypy BXOAUTH KOMILIEKC
BAaHTAKHO-PO3BAHTAXKYBAJIBHUX, CKIAJCBKMX 1 TPAHCIOPTHUX OMEparii, s
BUKOHAHHS SKUX BHUOWPAIOTHCA CHEIliali30BaHI TEeXHIuHI 3acobu (oOjaaHaHHS,
MaligHd Ta 1H.), 1 KOJXXHA OIepallis XapaKTEepU3yeThCsl TOJIOBHUM TEXHIKO-
eKCIUTyaTalliiHuM TapaMeTpoM. TakuM UYHHOM, B 3araJbHHX EHEPrOBHUTpaTax
TPAHCIIOPTHUX TEXHOJIOTISAX OJHIED 31 CKIAJOBUX € EHEpPropecypcu, Iio
BUTPAUYalOTHCS HA TPAHCIIOPTHUH MPOIIEC.

VY TpaHCIIOPTHOMY MPOILIECI OCHOBHI €HEPrOBUTPATH (POPMYIOTH TATOBI 3aCO0HU -
JOoKOMOTHBH. SIKk Oyso 3a3HAa4eHO BUINE, B JaHWW Yac TPAHCIOPTHI TEXHOJOTIT
MIPOMMCIIOBUX MIJIPUEMCTB 3aCHOBAaHI Ha HIMPOKOMY BHKOPHUCTAHHI MaHEBPOBHUX
TEIJIOBO31B MiJBHIIIEHOT ToTyx)HOCTI cepii TI'M-6A (1200 k.c.). Ha okxpemux
MIIIPUEMCTBAX I1Ie BUKOPUCTOBYIOTHCS MaHEBPOBI TerioBo3u TT' M-4A moTyKHICTIO
750 k.c. meski MeTamypriiiHi KOMOIHATH 3aCTOCOBYIOTh TMOTYXKHI TEIUIOBO3U M-62
(2000 k.c.) 1 TEM-7 (2000 k.c.). ITpu mipomy poOoumii mapk TEIUIOBO31B HAa BEIUKUX
MIANMpUEMCTBaX jgocsrae 65-70 oquaune 1 6imeme [1, 17, 18].

OTxe, pe3epBOM [UIsl ICTOTHOTO 3HM)KEHHS EHEpProBUTPAaT Ha TPaHCIOPTHE
0oOCITyroByBaHHS NPOMHUCIOBUX  MIANPUEMCTB € TPHUBEACHHS  MOTY>XKHOCTI
BUKOPHUCTOBYBAaHUX TATOBHMX 3aCO01B y BIJIMOBIJHICTh 3 BAPOOHUYMMHU BUMOTaMH Ta
eKCIUTyaTal[iiHUMH YMOBaMH.

[Tomryk Takoro pilieHHs TMOBHHEH TYpPTyBaTHUCS Ha MOTIMOICHOMY aHami3i
(dakTopiB, MO (HOPMYIOTh MOKA3HUKH TPAHCIIOPTHOI pOOOTHU 1 CTYMiHb BUKOPUCTAHHS
JIOKOMOTHBIB IO MOTY>KHOCTI 1 yacy. B sikocTi 0a30BUX MIAMPUEMCTB AJI IPOBEACHHS
TAKOTO aHali3y NpUuiHATI: 1o [ rpymni (BUKOHAHHS TIIBKU 30BHINIHIX MEPEBE3EHb) —
MDKTaJTy3eBl MAIPUEMCTBA TPOMUCIOBOTO 3aii3HUYHOTrO0 Tpancnopty (MIII3T); Ilo
I rpymi (BUKOHAHHS 3OBHINIHIX 1 BHYTpINIHIX T[E€PEBE3€Hb, HE IMOB'A3aHUX
0e3mocepeIHbO 3 BUPOOHUIMM MPOIIECOM ) — MAIIMHOOYA1BHI 00'eqHanHs; 110 I11 rpymi
(BUKOHAHHS 30BHIIIHIX, BHYTPIIMIHIX 1 TEXHOJIOTIYHUX TEepeBe3eHb, 0e3MOoCepPeaHbO
MOB'SI3aHUX 3 00CIYTOBYBaHHSM BUPOOHHYOIO MPOIIECY) — METATYPriiiHI KOMOIHATH.

3 Teopii TATOBUX PO3PAaXyHKIB B1JIOMO, 10 BEIMYUHA CUJIM TATH B 3AJIEKHOCTI Bij
MacH cKJiajly (MaHEeBpPOBOI 10J1a41), HEOOX1THOT IJIsI BAKOHAHHS 3a/1aHO1 TPAHCIIOPTHOT
poOOTH TIpH BiIOMIN MIBUAKOCTI pyXy 1 yXWIy KOJii, 3alHCY€ThCS HACTYIHHM
BHPa30OM:

F.=P. (W +i)+ 0 (w",+i,) »xrc (1
je p. — 34ilHA Maca JOKOMOTHUBA, T;
(Q —wmaca moisay 6pyrro, T;
W.>» W' — OCHOBHMH IIMTOMMH OIp PyXy BIAMOBIJHO JOKOMOTHBA 1 BaroHiB,

KI'C/T;
[, — KEPIBHUH yXHUJI TPACH 3aJII3HMYHOI KOJIii, Y%0.
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IToTyXHICTb CHMJIOBOI yCTaHOBKM TemIoBo3a (V.) Opu BimOMiM cual T3
BU3HAYAETHCS 3a (popMyIIo10:
_Fov
367 71

ne [ - cuna Ta31 TEMI0BO3a, KIC;

M. n.C. 2)

y - WBUJKICTb PyXy NOI31a, KM/Y;

1) - KoeiieHT KOPHCHOT Aii.

W W' L. n MarOTb HOPMATHMBHC 3HAYCHHA,

Omxe, BpaxoByw4H, 110, P ,
MOTYHICTh BUBHAYAETHCSI CUIIOIO TSTU JIOKOMOTHUBA, 5IKA, B CBOIO YEPTY, 3aJI€KUTH BiJ
MacH CKJIaJy, IIBUAKOCTI PyXy 1 yXUITy TPacH KOJMii.

J1J1 BUKOHAHHS 3a3HaY€HUX PO3PAXYHKIB 10 6a30BUM HIANPUEMCTBAM BU3HAYECH]
OCHOBHI TEXHIKO-€KCIUTyaTalliiHl MOKa3HUKHU TPAHCIOPTHOI poOOTH. YcepenHeHi

3HAYEHHS [IUX [MOKA3HUKIB HABEIEH] B Ta0uIl 3.

Tabdauus 3 — YcepeaHeHi TeXHIKO-eKCILUIyaTAliMHI MOKA3HUKN TPAHCIIOPTHOL
po00TH B yMOBax 0a30BHX MiANPUEMCTB

ba3ogi mignpuemcTra
ToKa3HIKH Ma;ug'lz I;Ezifm Meranypriiini komOiHaTH
EMIIII3T — .
MEXaHIYH1 PEMOHTHI
BaroHHE KpaHOBE
LEXU LEXU
1. BaroHomoToku:
- piuHMiA 958 2668 270 2604 1812
- 1000BUN 3 8 1 8 6
2. KinpkicTs mogaHux
MapTiii BaroHiB Ha 1-3 4-8 1 3-4 2-3
100y
3. KinpKicTh BaroHiB
B MaHEBPOBIii moadi 1o 3 1o 2 1 1o 4 1o 3
II0 MiCIIb
HaBaHTaKEHHSI-
BUBAaHTAKEHHS

3a nmanumu Tabmuni 3 3a Biomow Mmetoaukoro [13, 14] BukoHaHI po3paxyHKH
CHJIU TATH JJOKOMOTHBA, BUKOPHCTOBYBAHOIO /I BAKOHAHHS IEPEpPOOKHU BaroHiB, a 1o
HIi BU3HAYeHa HEOOXiJHAa TOTYXKHICTh JAM3EJIbHOI YCTAaHOBKH TEILJIOBO3a MIpU
po3paxyHkoBiil mBuaKOCTI pyXy 10 km/rox (Tabnuis 4).

JUis MOpIBHSUIBHOI OLIHKM OTPUMAHUX JaHUX 3 (PaKTUYHUMHU 3HAUYCHHSMH B
yMOBax MIIIPUEMCTB OyJia MpOBeeHA eKCIIEPUMEHTAIbHA IEPEBIPKA MOTY>KHOCTI, 1110
peanizyeTbes TeroBo3amu cepii TI'M-6A nipu BUKOHaHHI TPAHCIIOPTHOI POOOTH.
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Taoauus 4 — Po3paxyHKoBI 3HAYEHHS CUJIM TATH 1 MOTYKHOCTI JIOKOMOTHBA /ISl
3aJJaHUX YMOB

Makcu-| Po3paxyHnkosa cumna Po3paxynkosa
Maca MaJlb- TATH, KI'C MOTYXHICTb, K.C.
bazogi nianpuemcTBa MaHeBpOFO'l' HI/II71 TIM-4A | TEM-6A
nepenayi, T }.IX(I)J'I, P.=80 T | Pu=901T TI'M-4A | TTM-6A
Ip %0

1. MetanypriiiHi KOMOIHATH:
- PEMOHTHI I[eXH 280 1,5 950 987 70 72
- MEXaHIYHI LEXU 370 2,0 1390 1432 101 104
2. MammuaoOyniBH1 00'e€ THAaHHS
- BaroHOOY1iBHI IIeXU 185 4,0 1387 1450 101 105
- KpaHOBI IIEXH 95 2,5 685 73 50 53
3. EMIIII3T 280 6,6 2790 2880 122 126

HocnixenHss (akTUYHOI MOTY>KHOCTI TEIUIOBO3a IMPOBOAMIIOCS METOJIOM
BUPOOHUYOTO EKCIIEPUMEHTY 3 aHaJli30M YHCJia BKJIHOYEHb 1 TPUBAJIOCTI POOOTH
TEIJIOBO3a Ha TO3MINSAX KOHTpoJiepa yIpaBliHHA. B OCHOBY npociikeHb Oyla
MPUIHATA TACIOPTHA 3aJIEKHICTh OTYHOCTI TEIIOBO3a B1Jl Peasli30BaHOI CUJIU TATH
0 TMO3MINISAX KOHTposepa [2, 18].

Byno o6cTexkeno 25 MapuipyTiB pyXy TEIJIOBO3a 3 HABAHTAKEHUMH 1 TOPOKHIMU
BaroHaMH 1 pe3epBOM BiJl CTaHIlI JO IMPOMHUCIOBUX 00'€KTIB 1 Hazad. BupoOHwuul
€KCIIEPUMEHTH 110 00'€KTaX MPOBOUIIUCS B PEKUMI PyXY JIOKOMOTHBA 3 BATOHAMHU BiJI
PO3rOHY JI0 MIBUAKOCTI 15 KM/TOJ 1 B peKMMI TajJbMyBaHHS BiJ] CTaJIOl IIBUJIKOCTI JIO
YHOBUIbHEHHS 1 3yITUHKHU.

Beboro 0yno 3adikcoBano 2052 BKIIOYEHB, @ TPUBAIICTH CIIOCTEPEKEHD CKIlaja
34,8 romunu. CucremaTuzoBaHi Ta OOpoOJieHl pe3yibTaTH CIOCTEPEKEHb
MIPEICTABIICHI B TAOIUII 5.

Tabuuus S — Yucsi0 BUNaAKIB pyXy TeII0B03a Ha Pi3HUX NMO3MUIAX KOHTPOJIepa

W
=)
2
R

Ilo3uuii KOHTpoOJIEpa 0 1 2 3 4
Yucno BUNAIKIB 602 | 675 | 500 | 275
Yac poboTtu Ha gaHO] 11,5 |10,17| 846 | 467 |0 |0 | O |0 | O
MIO3HUIII, TOJ.

e
e
e
e
e

3a pe3ynapTaTaMH EKCIIEPHUMEHTIB BCTAHOBIICHO, IO B MPOIECi TPAHCIIOPTHOT
pOOOTH TEIJIOBO3M BUKOPHUCTOBYIOTH TUIBKHM TPU MEPIIMX IMO3MII KOHTpoJepa, sSKi
BIIMOBIIAIOTh TPHOM 30HAM peajli30BaHO1 MOTYKHOCT1 JM3EIbHOI YCTAaHOBKHU (IUB.
puc. 4):

- mepiua 30Ha (TepIa 1 HyJIbOBa MO3MIIil), B AKii peaizoBaHa MOTYKHICTb HE
nepeBuIrye 95 k.c., muroMa Bara 3a()ikCOBaHUX BUITAJIKIB CTAHOBUTH 62 %, TPUBATICTH
pobotu - 62,3 %;

- JIpyra 30Ha (ZIpyra 1 TpeTs MO3uIlis), B SKii peai3oBaHa MOTYKHICTh JIOCATAE
200-315 x.c. 1 3adikcoBaHa NpH MIBUAKOCTI PpyXy, IO MEPEBUIIYE PO3PAXYHKOBY, a
YacTKa BHUIMAJKIB CTaHOBUTH 38 % mipu TpuBasiocTi podoTH - 37,7%. TobTO B naHiii
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30H1 10JIaTKOBA [TOTYHICTh TEIJIOBO3a BUTPAYA€THCS HE HA 30LIbIIEHHS MacH CKany,
a Ha TABUIICHHS MBUAKOCTI PyXY;

- TpeTs 30Ha (3 4eTBEPTOi O BOCHMY MO3HIIIT), B SIKIii pO3BUBAETHCS MOTY>KHICTh
B PO3IJISTHYTUX YMOBaX B pOOOTI TEIJIOBO31B MPAKTUYHO HE BUKOPHUCTOBYETHCSI.

[TpoBeneH1 MOCHIKEHHS MAlOTh MMiJICTaBy BBa)KaTH, IO JUISI TEIJIOBO3IB, IO
3aCTOCOBYIOTHCS B PO3IJISTHYTUX EKCIUTyaTallliHUX YMOBaX, JIOMIHYIOUOIO € poOoua
notyxHicTh 10 100 - 120 k.c., a 30ubIIeHHS TOTY>KHOCTI A0 190 - 315 k.c. XapakTepHO
JUISL BUIAJKIB, KOJIMA JIOKOMOTHMB PpPYXAa€TbCS 31 MIBUAKICTIO, [0 TEPEBUILYE
po3paxyHkoBy (muB. puc. 4). OTxe, B AaHMH Yac B IIUX YMOBaX BHKOPHUCTAHHSI
JIOKOMOTHBIB IO MOTY>KHOCTI MPaKTUYHO He nepeBuiye 10 -15 %.

[HIIMM Ba)XTMBUM THTAHHSM I1i€1 pOOOTH € BU3SHAUCHHS CTYTECHS BUKOPUCTAHHS
TEIJIOBO31B 32 YaCOM B paMKax KajeHaapHOTo poky (8760 roaun) i noou. KinbkicHa
OIL[IHKa 3aBAHTAKEHHA TEIUIOBO3IB 3a YAaCOM B paMKax POKY BHKOHAaHa Ha OCHOBI
3BITHUX JIaHUX TIAIPUEMCTB 1 MPOBEICHUX BUPOOHUINX XPOHOMETPAXKIB.

Mr, k.c.
1200
1100
1000
900
800 ObmexeHo
B/IKOPUCTOBYBaHa

700 OoHa AoTY SKHOCTI

OcHoBHa pobpua
600 30Hd MOTYKHOCTI
500
400 He BUKopucToByBaHa 30Ha

NOTY>KHOCTI
300 71
200
100
0
T
0 1 2 3 4 5 6 7 8

Mo3uuii koHTponepa

Pucynok 4 — I'pagik norys;xkHocti Temsiopoza TI'M6A Ha no3uuisix KOHTpoJiepa

BcranoBneno, mo m000BHil 4ac KOPUCHOI POOOTH TEIJIOBO3IB HA PO3TISHYTHX
MIPUEMCTBAX CTAHOBUTH BiAmoBimHO 7,6 roaunaun (31,67%), 7,3 romunu (30,42 %) 1
5,6 roqunu (23,33 %). [lepexuaanHs TEMIOBO31B HA HIIN JUITHKU POOIT, 110 MA€ MiCIIe
Ha BEJIMKUX MIANPUEMCTBAX, ICTOTHOTO MOJIIMIIEHHS CTYNEHS iX BUKOPUCTAHHS HE JIa€.
JI71s1 HeBEJIMKUX MTPOMUCIIOBUX MIANPUEMCTB Ma€ MICII€ 3HAYHUN MPOCTINA TETIOBO3IB,
MOB'I3aHUM 3 HEPUTMIYHICTIO MiJBEJCHHS BaHTaXy 3 30BHIIMIHBOI Mepexi. Tak,
Hanpukian, Ha EMIII3T kpiM BHYTpIIH01000BUX IPOCTOIB 3a(piKCOBaHI LILJI01000BI
MPOCTO1, IO CTAHOBIATH 10 23% piuHOTO Yacy, TOOTO MalOTh MiCIle JAH1, KOJIH HEMAE
pUOYTTS BaroHiB 13 30BHIIIHBOI MEPEXI.

Pe3ynpTaTi mpoBeaEeHUX MOCHTIKEHb MOKa3ald, 110 B PO3MVIIHYTHX YMOBax B
pamkax 1o0uM TOTYyXHI TemioBo3u TI'M-6 y BCiXx BHUNAAKax MPOTYKTUBHO
BUKOPUCTOBYIOTHCS HA TPAHCHIOPTHIM poOoTi He Oinbie 24-32% vacy.

OHYM 3 HAMBaXXIMBIIINX M1ACYMKOBHUX ITOKa3HUKIB BUKOPHUCTAHHS JIOKOMOTHBIB
€ X IPOYKTUBHICTH 1 €KCIUTyaTaIliiiHi BUTPATH, BKIIFOYAIOYX BUTPATH HA €HEPTOHOCII.
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3 METOI BH3HAYEHHS OOCAriB TPaHCIOPTHOI poOOTH ( 4. ), BUKOHAHMX

JIOKOMOTHMBAMHU Ha PO3TJISIHYTUX MiAMPUEMCTBAX, PO3POOJIEHUN METO/T X OLIIHKH, SIKUI
peani3yeTbcs HaCTyITHUM BUPA30M:

:TP'Bon'qo'(l_an)
(MP'RB)

ne T, —4ac poOOTH JJIOKOMOTHUBIB Ha PIK, [HIB;

A, , T/piK 3)

B,, — 1UCIIO BaroHis, B/100.;

q —cepenHs BaHTAKOMIAMOMHICTh OJJHOTO (h13MYHOTO BaroHa, T;
O ; — 9aCTKa IIOPOXKHIX BaroHiB y CEPEIHLOMY CKJIai M0i3/1a;

M , — pobounii napk JIOKOMOTHUBIB, (i3. 071

K , — cepenne uncio onepauiii Ha 1 BaroH, BaroHOONEPAallisl/BaroH.

VY nmaniii Gopmyni BU3HAYAIBHUMH TOKAa3HUKAMH €. YHCIO BaroHOOMEpariii
(B, ), cepenne uucio onepanii Ha 1 Baron ( K, ) 14acTKa IOPOXHIX BarOHIB y CKJIai

noisaa (gy,) I Pi3HUX TPYN IIANPUEMCTB. 3 METOK BHM3HAYEHHS 3a3HAYEHMX

MOKA3HUKIB 310panuii 1 00poOIeHN BEIUKUII MACUB CTATUCTUYHHX JIaHUX 32 00CATOM
TPAHCIIOPTHOT POOOTH, BUKOHAHOI TEIJIOBO3aMH Ha PO3TJISTHYTUX IiIIMPHUEMCTBAX,
BKJIIOUAIOYH TO13HY, NepeaaBajibHy 1 MaHEBpoBY poOoTy. Ha ocHOBI mpoBeneHux
JOCHIJPKEHb BCTAHOBJICHO, IO JJIs METadypriiHMX IANPUEMCTB K =4-+8,

o ,=0,25+0,3; g MamuHOOy MiBHUX 00'eqHanb — K, =3+4, o =0,3+0,4; MIIII3T
- K,=2+3, ¢,=0,45+0,5. 3a UMMM NaHMMH 3 BMKOpMCTaHHAM Gopmynu (3)
pO3paxoBaHi 00CITM TPaHCIIOPTHOI pOOOTH Ta MpeACTaBIICHI B TabauI 6.

Tadoauus 6 — TexHik0-eKOHOMIYHI MOKA3HUKHA BUKOPHCTAHHS TEIJIOBO3IB
HA MiINPUEMCTBAX Pi3HUX IPyN

OO6csr poboTw,
. o . Butparu na 1 T.
. BUKOHAHOT Excruyarariiini, .
[TinnpuemMcTBa BUKOHAHOT poOOTH
JIOKOMOTHBOM, THUC. TPH.
. JIOKOMOTHUBOM, TPH/T
THC. T./piK

MIIII3T 15,6 504,0 32,3
MamuHoOY 1iBeTbHI 47,7 670,0 14,05
MertanypriiiHi:
- 00'€eKTH 3 OOMEKECHUM
BaroHOIIOTOKOM 71,8 680,0 9,5
- OCHOBHI T€XHOJIOT14HI
TIEPEBE3CHHS 2964 2250 7,6

CrinpHUI pO3IJsiA MOKAa3HHUKIB peai30BaHOi MOTYKHOCTI 1 BUKOPHUCTaHHS 3a
4acoM JIalOTh IIIJICTAaBy BBaXaTH, IO 3aCTOCYBaHHSA TEIUIOBO3IB IIiABUIIECHOT
MOTYKHOCTI Ha MIANPUEMCTBAX 3 OOMEKEHUM BAaroHOMOTOKOM € Hee(hEeKTHUBHHUM 3a
C€KOHOMIYHUMHU PE3yJIbTaTaAMH 1 BEJIbMH CHEPTOBUTPATHHM.

BumieBuknaaeHe CBITYUTH MPO HEOOXITHICTH PO3POOKUA OUIBII JOCKOHAIOT
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eHepro30epiraroyoi TPAaHCIOPTHOI TEXHOJIOTIT JJIl YMOB HiAIPUEMCTB 1 BUPOOHUUNX
00'eKTIB 3 00OMEKEHIM BarOHOMIOTOKOM.

5.2.3. Po3pooka noeoi enepzo3oepizarouoi mpancnopmuoi mexnonozii npu
00c1y208Y8aHHI RIONPUEMCIE PIZHUX 2aJT1y3€ell RPOMUCTI080CHI.

Po3poOka HOBOI eHepro3depiraroyoi TPAHCHOPTHOI TEXHOJOTI] nepez{6aqae
OOTpYHTYBaHHS KOHCTPYKTHMBHOI CXEMH 1 OCHOBHHMX TEXHIKO-CKCILTyaTamiiHIX
rapameTpiB TATOBOTO 3aCO0Y JIJIST PO3TISHYTHX ITiITPUEMCTB.

PimenHs nanoi mpoOnemMu 311MCHIOEThCS B naBa eTanu. Ha mepmiomy erami,
aHaJI3YIOThCS JaH1 6araTopiyHOTO 3apyO1’KHOTO JIOCBIY CTBOPEHHS 1 BAKOPUCTAHHSI
TATOBHUX 3acO0iB JUIsl €HEepro30epirarouux TPaHCHOPTHUX TexHojorik. Ha apyromy
eTani, Ha OCHOBI y3arajbHEHHs Ta CHCTEMAaTH3alli IbOTO JIOCBIIY, PO3POOISIOTHCA
HOBI TEXHIYHI PIIIEHHS JUIsl MIANPUEMCTB Y KpaiHH.

Y CBITOBIM MpaKkTUIl HAKOIMWYEHO JOCHUTh BEIHUKWW TITO3UTUBHHM JTOCBIJ
3aCTOCYBaHHA TATOBUX 3ac0o0iB Ha 0a3l KOJICHUX TPAKTOPiB, 0OJagHAHUX
KOMOIHOBAaHUM MHEBMO-PEUKOBUM XOJI0M. BOHM HaOylM MIUPOKOrO MOIIMPEHHS B
Kpainax €Bporu, Adpuxu, biuzpkoro Cxoay 1 BUKOPUCTOBYIOTHCA HAa PYIHHUKAX,
MIPOMHUCIIOBUX MIMIPUEMCTBAX, B MOPCHKHX 1 PIUKOBUX TIOPTaX, B OyAiBeIbHUX ipMax
1 B arpONpOMHCIOBOMY KOMILIEKCI.

Benukuit 10cBig CTBOPEHHS 1 3aCTOCYBaHHS PI3HUX MAIIMH HA KOMOIHOBaHOMY
3QJII3HUYHOMY 1 aBTOMOOUIBHOMY XOJ1y HAKONMYEHUI B OpraHi3alisix TpaHCIOPTHOTO
oyniBauurBa kpain CHJI. Ili MammHu SBISAIOTE €000 3BUYAMHI CEPIHO
BUITYCKAIOTHCS TIPOMHUCIIOBICTIO TPAHCTIOPTHI Ta BAHTAXKHO-PO3BAHTAKYBAJIbHI 3aCO0H
(aBTOMOO1111, aBTOKpAaHH, TPAKTOPHU ), TPUCTOCOBAHI JI0 PYXY MO 3aT13HUYHIN KOJIi.

HaiiO1npmmii iHTEepec JUisl BITYM3HSHUX YMOB MPEACTABIISIIOTH MAHEBPOBI TArayi
Ha KOMOIHOBaHOMY XOJy HIMEIBKHUX GipM «Zephir» 1 «Zweiwegy.

VY O6inpmIocTi BUMAAKIB B SIKOCTI 0a30BOT MaIIMHU JJII MAHEBPOBHX TATAYiB
BUKOPHCTOBYIOTBCSI CEPIMHO BHITYCKAIOTHCS KOMICHI MammHU. OJHaK B OKpPEMHUX
BHIAJKAX JUIS €] METH CTBOPIOIOTHCS CIICIiaNbHI 1maci. [ cTBOpeHHS peiKOBOTO
pyIIis mepes mepeaHIiMA 1 32 3aJHIMH KOJIECAMH MAaHEBPOBI TATadl OOJaTHYIOTHCS
paMaMu 3 HampsSIMHAMH POJIMKAMHU, SIKI TIAPOTPUBOJIOM OITYCKAIOTHCS Ha PEUKU TIPH
pyci Mo 3aJi3HAYHIA KOJii 1 MIJHIMAIOTHCS MPU MEPECYBaHHI HAa MTHEBMOIITUHAX 10
aBTojoporax. Y mepenHid 1 3aJHii YaCTHHI paMu TATa4 Ma€ CHeIliaTbHUN 3YiMHHAHA
PUCTPIH (aBTO3ZUEIIIICHHS ) JUIS 3'€ JHAHHS 3 3ATI3HUYHUMU BaroHaMU 1 34ETICHHS JJIs]
aBTOIpHUYeIiB. ['arbMiBHE OO0JaHAHHS TsiAradya MOJIEPHI3YEThCSA 1 MPUCTOCOBYETHCS
JUIS. MOKJIMBOCTI YIIPaBIIIHHS TMPOILIECOM TajJbMyBaHHS IIPU poOOTI 3 3aTi3HUYHUMU
BaroHamu.

3a nepioj OubiI HiXk 50 poKiB MAaHEBPOBI TATayl 3a3Ha4eHUX (ipM HEOJHOPA30BO
MOJICPHI3YBAIUCS 1 YIOCKOHAIOBAIUCS. BOHM BiAPI3HAIOTHCS BUCOKOIO HAIIMHICTIO B
eKCIUTyaTarlii, BEJIWKHM CTYIEHEM aBTOMAaTH3allli YMpaBIiHHS BUKOHYBAaHUMH
omepamisiMi, JIETKICTIO TepeKiaay Ha 3aJi3HWYHANW Xif, a 3 HBOTO — HAa
IMTHEBMOIIIMHHMH, a TAKOK €KOHOMIYHICTIO.

Bararopiuamii 70CBif eKCIuTyartarlii TATa4iB B PI3HUX yMOBax IIOKa3aB, IO
BHUCOKHI €KOHOMIYHHNA €(PEKT BiJl iX 3aCTOCYBAHHS JTOCATAETHCS 32 PAXYHOK:

a) MOBHOIIIHHOI 3aMIiHU TPAIUIIHHUAX JJOKOMOTHUBIB (TEIJIOBO31B) HA BCIX BUJAX
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TPAHCIIOPTHUX POOIT, OCKIILKM MAHEBPOBI TAradli Ha 3aJi3HUYHUX IEPEBE3CHHIX
3a0€3neuy0Th 3aJaHNi TSATOBUM, ITBUIKICHHUN 1 TaJIbMIBHHM PEXKUMHU POOOTH;

0) MOKJTMBOCTI BUKOHAHHS 3HAYHOTO JIOJAATKOBOTO OOCSTY TPAHCIIOPTHHUX POOIT
B SIKOCTI TPAKTOPHOTO TATa4ya HAa MHEBMOITMHHOMY XOJIy TPU BUMYIIECHUX MEepepBax
(0co6auBO 111T0A000BHX ) B IMOa4i 3 30BHIIMIHBOI MEPEIKi 3a13HUIHUX BaroHiB;

B) CKOPOUYEHHS eKCIUTyaTaIliiHUX BUTPAT B1JT 3HUKCHHS:

- BUTpATH NAJIMBHO-MACTUIBHUX MaTepiaiiiB (€HEpropecypciB) AJis TEIMIOBO3IB:
no-mepiie, MO BUKOHYIOTh TPAHCIOPTHY poOOTYy; MO-Apyre — TpHU TPOCTOIO
(BHYTPIITHEO000BOMY 1 I1JIOJJOOOBOMY) MPAIIOIOYUX JJOKOMOTHBIB; MO-TPETE — MIPH
MIPOCTOIO PE3ePBHUX JTOKOMOTHBIB;

- MOTOYHUX BHUTpAT (aMopTu3allis, TEXHIYHE OOCIyroByBaHHS Ta PEMOHTH)
po0O0YOTO 1 PE3EPBHOTO JOKOMOTHBIB.

3a pi3HMMH JDKEepelnaMH, BHUTpaTH Ha EKCIUTyaTallild MaHEBPOBUX TATadiB
npaktuuHo Ha 40 - 50% HuKYe BUTpAT HA YTPUMAHHS MaHEBPOBOrO TEIJIOBO3a
noTyxkHicTio 400 - 450 k. c.

PoGotn 31 CTBOpEHHS MAaHEBPOBHX TATa4iB HAa KOMOIHOBAaHOMY ITHEBMO-
perKoBOMY XOAy BemyThes 1 B kpainax CHJI.

Tak, Ha 6a31 komicHoro Tpaktopa PTM-160 IllagpuHChKOTO 3aBOJY KOJIICHUX
TATa4iB BUTOTOBJICHUN TATOBUN MOAynb BaroHiB TMB-1. Bin npusnadeHuii mjs
TPAHCIIOPTYBAaHHS TMOPOXKHIX BaroHiB BiJ CTaHIi B JeNOo Mg PEMOHTY 1
BiJPEMOHTOBAHMX BaHT)XHUX BAaroHiB Ha3aj; MEPEMIlllEHHS BAaHTa)XHUX BaroHiB B
JeTo 10 PEMOHTHHX TMO3UINAX, a TaKoX I8 yTPUMaHHS TWiA'T3HUX KOJIKA B
npare31aTHOMYy CTaH1 (BUJAJEeHHS 3 PEHKOBUX IUIAXIB CHITY 1 CMITTS). 3aCTOCYBaHHS
Moyt TBM-1 103BoJIsie MOBHICTIO 3aMiHUTH Ha BUKOHYBaHHUX pOOOTaX MaHEBPOBUI
TEIUIOBO3 1 J1a€ ICTOTHE 3HIKEHHS TPAHCTIOPTHHUX BUTpAT. PazoM 3 IuM J1st IIHPOKOTO
BUKOPHCTAHHS MOJYJII HOTO OCHOBHI mapameTpu (Maca, MOTYXHICTh TU3EIbHOI
YCTAHOBKM Ta 1H.) TIOBMHHI OyTH TpPHUBEACHI y BIAMOBIIHICTh 3 BUPOOHUYUMHU
BHMOTAMH Ta YMOBaMH eKCILTyaTarlii mampueMcTs [21].

VY xpainax CHJI BHUroTOBIICHO CcHemianbHUI TATOBUK 3acid0 Ha 0asi 1mmiaci
aBTOMOOLIIS MABUIIICHOT TIPOX1AHOCTI, SIKUW BUKOPUCTOBYETHCS HA MAHEBPOBIi pOOOTI
3 IMepepoOKH BaroHiB, Ha II0JIayl BaroHiB HAa HaBaHTa)KCHHSI-PO3BAHTAXKCHHS Ha
BaHTaXXHI (DPOHTH 1 MOBHICTIO 3aMIHIOE Ha ITUX pOOOTAaX MAaHEBPOBHI TETIOBO3.

AHanoriuHa  MallMHa-TeIUIOBO3  CTBOpeHa B bimopycii  MiHchkuM
aBTOTPAHCTIOPTHHUM 3aBOJIOM I JlemapTaMeHTy 3aimi3HWYHUX BiiichK. TyT 3a 6a30By
MalllMHY TEIJI0BO3a MPUUHIATHH YHIBepcaabHUM aBTOMOOUTE MA3-6303 miaBuIieHoi
MPOXIJTHOCTI, KWW OOJaJHAHUN CIelialbHUM PEUKOBUM pYIIiEM Il poOOTH Ha
3aJII3HUYHIN KOTIi.

Onnak, oOuBa TATOBUX 3aCO0H, II0 BUKOPHUCTOBYIOTh B SIKOCTI 0a3u BaHTaXKHI
aBTOMOO1JI1, XapaKTEePU3YIOThCS HEBIAMOBIIHICTIO IIMPUHU JOPOKHBOI 1 PEUKOBOT
koJii. /lana oOcTaBuHA MPU3BOIUTH JI0 HEOOXITHOCTI 3aCTOCYBAHHS JIOCUTh CKJIATHO1
KOHCTPYKITi pEeWKOBOTO pYIIis IJs Mepefadi TSATOBOTO 3YCHIUIA BIJ] OCHOBHUX
ITHEBMOKOJTIC Ha PEHKH, 10 3HIKY€E HOTO BETMYHMHY, a TAKOXK HAMIHHICTE pytris. Kpim
TOTO, 3HAYHI ra0apuTH IHX TATOBUX 3acCO0IB Yepe3 HasSBHICTh Ky30Ba 1CTOTHO
YCKJIAIHIOIOTh 1X €KCILTyaTaliio.

[TpoBenenmii anami3 mokasye, M0 TUIbKH KOMILJIEKCHUI 00JIIK B KOHCTPYKIIIT BCIX
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BUKJIQJICHUX BUILE BUMOT J103BOJISIE OTPUMATH MTpaLe3qaTHUN, Ha1iHU 1 epeKTUBHUN
MaHEBPOBHM Tsray, IKMii B MOBHIN Mipl BIAMOBiIa€ BUPOOHUYNM BUMOTaM 1 yMOBaM
TPAHCIIOPTHOTO OOCITYyrOBYBaHHS IPOMUCIIOBUX ITiITPHUEMCTB.

3acTocyBaHHsS TATOBOrO 3aco0y, TpaHC()OPMOBAHOTO MJisi BUKOPHCTAHHSA Ha
3aJII3HUYHOMY 1 aBTOMOOUIBHOMY XOJTy, € OJTHUM 3 TOJIOBHUX HANPSIMKIB IT1{BUIICHHS
€(eKTUBHOCTI TPAHCIOPTHOTO OOCIIYTOBYBaHHS MIANPUEMCTB 3 0OMEKEHUM 00CATOM
NepeBe3eHb 1 HEPEeryIIpHUM NMPUOYTTSAM BaHTAXIB. Y LIbOMY BHIIQJKy BIICYTHICTb
00cAriB pobOTH B 3aI3HUYHOMY PEXHUMI KOMIIEHCYETHCS JOJATKOBHM OOCSATOM
MepeBE3eHb BAaHTAXKIB MIJIPUEMCTBA B aBTOMOOUTEHOMY PEKHUMI.

Ha migcraBi mpoBeaeHUX TOCTIKEHb BCTAHOBJIEHO OCHOBHI TE€XHOJIOTIYHI Ta
KOHCTPYKTHBHI BHMOTH /IO TMEPCIEKTHBHOTO MAaHEBPOBOTO Tsrada s YMOB
MIAIPUEMCTB YKpaiHu. Bin noBuHeH 3a0e3neuyBaTu:

- BUKOHAHHS B PI3HUX EKCIUTyaTallliHUX yMOBaxX BCIX BHU/IB TPAHCHOPTHOI
poOoTH 3 IEpepOOKH BaroHiB 30BHIIIHBOTO MAPKY;

- HEOOX1JHE TATOBE 3yCUIUIA JIJIsl BUKOHAHHS TPAHCIIOPTHOI POOOTH MPH 33JaHOMY
YHCJIl BAaroHiB B MAaHEBPOBIM Mepenadi, AaJbHOCTI TPAHCHOPTYBAaHHSA 1 YXWII
3aJ1I3HAYHOI KOJIii, 1 T. 11.;

- BUKOHAHHS TPAHCHOPTHOI pOOOTH MpPH ONTUMAJIBHUX 1 YB'A3aHUX 3HAUYECHHSX
34IMHOI Bard 1 CUJIM TATH, TIPH SIKUX JIOCATAETHCS MiHIMaIbHA BEJINYMHA €HEPTrOBUTPAT
Ha NepepoOKy BaroHis;

- BIJNOBIJIHICTh HIUPUHHU JOPOKHBOI 1 PEHUKOBOI KOJIi 0a30BOro KOJICHOTO
TPaKTOpa, MPOCTOTY KOHCTPYKIIIT 1 HAIIMHICTh PEMKOBOTO PYILIis;

- MakcMMajbHE BUKOPHCTaHHA JOOOBOTO 4Yacy 3a paxyHOK HasBHOCTI
KOMOIHOBaHOTO (ITHEBMO-PEUKOBOI0) pyLIis 1 pI3HOYACOBOT'0 3aCTOCYBAHHS TAraya Ha
3QII3HUYHUX 1 aBTOMOOUIBHUX TIEPEBE3EHHAX, 110 3ale3nedye MiHIMI3allo
TPAHCTIOPTHUX BUTPAT MIATIPUEMCTB.

JlaHi 3apyO1KHOTO JOCBITY, a TAaKOXK TEXHOJOTIYHI IEepeIyMOBH, IO HaBeICHI
BHUIIIE, CTBOPIOIOTH OCHOBY JIJIs1 OOTPYHTYBaHHS TEXHIKO-EKCILTyaTaI[ifHUX TapaMeTpiB
MEPCIIEKTUBHOTO BITYU3HAHOTO MaHEBPOBOTO Tsraya.

Omxe, mnpuiiMarO4 B SKOCTI BHUXUIHMX JaHHX TEXHIKO-CKCILIyaTalliliHi
MOKA3HUKH TPAHCIOPTHOTO OOCITYTOBYBAaHHSI KOHKPETHOI TPYNU MIAIPUEMCTB, €
MOXJIUBICTh TIOB'SI3aTH 3 HUMH 1 ONTHUMI3yBaTH BIAMOBIAHI po0OodYl mMapamMeTpu
TAroBoro 3aco0y. OnHak, mapameTpu3allis TATOBOTO 3ac00y 3 PI3HUMHU PYIIISIMH
BUMAara€ HOBOTO METOJUYHOIO MIiAXOMIy, IO BPaxoOBYE pi3HI EKCIUTyaTallliHI
BJIACTUBOCTI IUX pPyMIiiB. TOMy MPUHIMIIOBA BIJAMIHHICTH IPOIIOHOBAHOTO METOY
[oJjisira€ B TOMY, 1110, IPU BU3HAYEHHI poOOUYMX MapaMmeTpiB TIArOBOro 3acody Ha
pEKOBOMY XOAY, BUKOPUCTOBYIOTHCSI MOKA3HUKU EKCIUTyaTal[liHUX BIACTHUBOCTEH,
1110 XapaKTEePU3YIOTh THEMO-IIMHHUHN PYILIH.

3 BMILEBUKJIAZIEHOI'O OYEBHUJIHO, 10 B ONTUMAJIBLHOMY BapiaHTi 0a30Ba MalllliHa
TATOBOI'0 3ac00y ITOBHHHA SIBJIITH COOOIO KOJIICHHH TPaKTOP MPOMHCIOBOIO THITY 3
JTOPOKHBOIO KOJII€I0 BiIMOBIAHOT PEUKOBOI KO,

['0710BHMM MapamMeTpoM TATOBOTO 3ac00y, HA OCHOBI SIKOTO BCTaHOBIIOIOTHCS
1HIII PO3PaXyHKOBI MapaMeTpH, € HOTO 3YilHa Maca.

Tomy mnapamerpu3zaiisi TATOBOrO 3aco0y MOYMHAETHCS 3 PO3POOKH MOAENi
PO3paxyHKy JaHOTO apaMeTpa.
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1) 3uinHa maca TsaroBoro 3aco0y (M) € OCHOBHUM €JI€MEHTOM, 110 (hOpMy€e CUITY
Taru. BoHa po3paxoByeThCs 3al€KHO BiJl TEXHIKO-EKCIUTyaTal[lfHMX MOKa3HUKIB
TPAHCIIOPTHOTO OOCIYrOBYBaHHS HIANPUEMCTBA Ta EKCIUTyaTallliHUX BIACTUBOCTEH
TATOBOTO 3aC00Y 3a POPMYIIOLO:

— QMn (W(“) +lp) T
1000 —w, i, °

ne O, — Maca rpynu BaroHiB y MaHEBpOBIM niepenadl, T;

4)

w, 1 W', — IHTOMUIT OCHOBHUIT OITip PyXy BiAMOBIJHO TATOBOTO 3ac00y 1 BaroHis,

KI'C/T;

¥ — KoeIIEHT 3YeTJICHHs MPOBIAHUX MTHEMO-IIIMHHUX KOJIIC TATOBOTO 3ac00y 3
penkamu;

i, — PO3paxyHKOBMH IIAAOM 3a/lI3HUYHOI KOJIi, Y%o.

MaxkcuManbHa cuiia TSATH 1O 34eIUleHHIo (F,,), 1m0 3abe3mneuye pyX TATOBOTO
3aco0y 3 MaHEBPOBOIO MEPEIaueio, BU3HAYAETHCS 32 BUPA3OM:

F, =1000-P, -y, , xrc (5)

1e P, — HaBaHTa)XCHHs Ha BeIydl KoJieca, TcC.
Cuna Tarm 3a ymoBaMM pyuwlaHHs 3 Micus (F,,) MaHEBpPOBOI mepedadi Ha
PO3paxyHKOBOMY MIJIHOMI 3HAXOAUTHCA 3a (POPMYIIOHO:

Fro =MWy, +1,) + My -wi + P, - Wy + Q,,(Wr, + W, +1,), KIC (6)

A€ w,, — A0JATKOBE IIMTOMUH OIp IPH PYIIAHHI 3 MICLs, KI'C/T.

Pyx 3aiiicCHIOETbCSI TIPU HaBaHTaXKEHH1 Ha BeQy4l KoJieca TSATOBOTO 3aco0y, IIO0
BIJIMOBiAa€ YMOBI F,, >1,1-F, . [i BennunHy BU3HA4YarOTh, BUPINIYIOYH CILIBHO

dbopmynu (51 6):

CLLM (W, i)+ MW (M, = M) W+ Q,, (W, + Wy +1,))|

7
au 1000y e (7)

[Ipy HEBHKOHAHHI 3a3HAYCHOTO BHWIIE YMOBHU BapilOIOTh HABaHTAXKEHHS Ha
npoBiAHI Kosieca (P, ) 1O HEOOXIHOI BENWYMHU, a TEPEBUILECHHS OCTAaHHBOI €

HaJIMIPHUM.
[ToTpi6Ha MOTYKHICTh ( N ) IpU BUKOPUCTAHHI TATOBOTO 3ac00y BU3HAYA€ETHCS 32
CTaHJIaPTHOIO METOJIMKOIO TATOBUX PO3PaxXyHKIB:

F. -v
N =-2L— 1.cC. (8)
270
Je Vv — YyCTaJleHa IIBHJAKICTh IPU PyXy TATOBOrO 3aco0y 3 MaHEBPOBOIO
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nepeaadyero, KM/ToI.

Maca TsroBoro 3aco0y 3HauHO MEHIIIE Macy IPyIH BaroHiB MAaHEBPOBOI Iepe/iaui.
Tomy ii ranbMyBaHHS 31HCHIOETHCS TAIbMIBHOIO CUCTEMOIO IMPUYITHUX BaroHiB, a
BEJIMYMHA TaJbMIBHUX CHJ BH3HAYa€TbCsd 3a CTaHAAPTHUM aJITOPUTMOM 1
HOpMAaTUBaMU MPABUJI TSATOBUX PO3PAXYHKIB.

3a 3amporoOHOBAHOI0 METOJAMKOI0 BUKOHAHO OOIPYHTYBAHHSI OCHOBHUX TEXHIKO-
eKCIUTyaTaI[liHUX TMapaMeTpiB MaHEBPOBOTO Tsrada JJjisl €KCIUTyaTaliifHUX yMOB 1
TEXHOJIOTIYHUX BUMOI' TPYNHU MIANPUEMCTB 3 OOMEKEHUM BaHTAXOMOTOKOM.
VYcepenHeH1 3HaYEHHSI TEXHOJIOTTYHHUX MOKA3HUKIB TPAHCHOPTHOTO OOCIYTOBYBAHHS
JUTSL Li€1 TPYTIH MiANPUEMCTB CKIIAJal0Th: Maca MaHEBPOBOI Mepeaadl (rpynu BaroHiB)
— 500 T, po3paxyHKOBUH MiANOM 3aJ1I3HUYHOT KOJI1i — 6%o0, MaHEeBpoBHil peiic — 500 M
[1].

[Toka3HuKH, 1O XapaKTepU3YIOTh EKCIUIyaTallliHI BJIACTHMBOCTI MaHEBPOBOIO
TATa4a, CKJIAJAal0Th: KOEQIIIEHT 34YeIICHHS MHEBMOKOJIC 3 peiikamu y =0,75;

MUTOMUH OITip pyXy TSATOBOTO 3aC00y w', =20 KIc/T, BaroHiB w, = 2,5 krc/T [3].

Maca HanpaBIsit0O4uX Bi3KiB, 110 3a0e31euye HaAiiiHe nepecyBaHHI MaHEBPOBOTO
TAraya 1o 3aJii3HUYHIN KOJIi 33 pO3paxyHKOM NpuiMaeTbest M, =8,0 T.

Ha ocHoBI npuitHATHX BUXITHUX AAHUX BIAMOBITHO A0 Gopmyinu (1) HeoOxinHa
IIOBHA Maca MaHEBPOBOI'O TATada ckiaae M, =8,0 T.

OTpumaHuil pe3yabTaT A€ MiJCTaBy BBAXKATH, 1110 B IKOCTI 0a30BO1 MAIIUHU IS
NEPCHEKTUBHOIO MAHEBPOBOIO TAraya JAOUUIBHO MPUUHATH BITYM3HSIHUN KOJIICHHUM
TpaKTOp MpOoMHUCIOBOro Mpu3HadeHHs TUIy X 13-150K-09 HoMiHaIBHOIO TOTYKHICTIO
N=175+200 k.c. 1 KOHCTpYKTHBHOIO Macow M =111 T1. Komis mHEBMOKOJIIC

TpakTopa cTaHOBUTH 1680 MM, 110 BIANOBIAAE MIUPUHI PEHKOBOI KOJIT 1 3abe3mneuye
HOpMaJIbHY YCTaHOBKY 1 CTIMKHUI pyX TpaKTOpa Mo 3a1i3HUYHIN KOJIii.

KosicHi TpakTopu 1aHOTO TUMY IIMPOKO BUKOPUCTOBYBAJIKCS B AKOCTI 0a3u st
L1JIOTO0 PsITy KOJIMHUX 1 JOPOKHIX MalIUH Ha KOMOIHOBaHOMY X0y, Kl €(EeKTUBHO
3aCTOCOBYBAJIMCS B TPAHCTIOPTHOMY OYIIBHHUIITBI 1 HA TPOMHUCIIOBOMY TPaHCIIOPTI.

BiamoBigHO BU3HAYAETHCA:

- HaBaHTAXKCHHS Ha BeIydi KoJieca MaHEBPOBOIO TsAraya, ckiagoBa P, =9,0 Tc.

[Ipu 1pOMY BpaxoByIOYHM, IO yMOBa F,, >1,1-F, BUKOHY€TbCSA, 34illHA Maca

MaHEBpPOBOTO TsAraua npuiimaeThcst P, =9,0 TC;

- OTp10HA MOTY>KHICTH MAaHEBPOBOTO Tsravy, Ckjaaaae N =202 K.C.

TakuMm unHOM, PO3paxXyHKOBI MMapaMeTpU MEPCIEKTUBHOIO MAaHEBPOBOTO TATraua
n00pe MOB'SI3YI0ThCS 3 TapaMeTpaMu MPUHHATOTO 0A30BOTO TPAKTOPA.

Ha migcraBi mpoBeneHuX JAOCHKEHb po3pobieHi coimbHO 3 «MII
«A30BMAIIlIPOM» TEXHIYHE 3aBJaHHS 1 KOHCTPYKTOPChbKAa JOKYMEHTAIllsl Ha
MepPCIEKTUBHUI MaHeBpoBuii Tsarad Tuy TM 1.175 Ha 6a3i komicHoro Tpaktopa XT3-
150K-09 3 xonicHOtO (hopMyioro 4x4, iKUi OCHAIIIEHUI HAMPABJISIIOUUMH PEUKOBUMU
BI3KaMHM, 10 3a0e3MeuyloTh KOMOIHOBAaHUN MHEBMOPEUKOBHUI XiJ, aBTO3YEIUICHHS 1
rajbMIBHUM O0JIaIHAHHSIM, & TAKOK CBITJIOBOIO 1 3BYKOBOK CUTHATI3AIIIETO.

3a po3pobiieHor JokyMeHTallew «MII «A3zoBMalinpoM» BUTOTOBUB JOCIITHO-
MIPOMUCTIOBUN 3pa30K MaHeBpoBoro Ttsarada TM 1.175 (puc. 5), skuil npoiiioB
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3aBOJICBKI BUMPOOYBAaHHS 1 MIJATOTOBJICHUN JJIsi TPOMHUCIOBUX BUMPOOYyBaHb B

pealIbHUX eKCIUTyaTalllfHUX YMOBaxX METaIypriifHOro KoMOiHaTy.

TexHiuyHa xapakTepucTHKa MaHeBpoBoro tarada tumy TM 1.175 naBeaena B
Tabnui 7.

PucyHnok 5 — 3aransanii Buax manesposoro tsaraya TM 1.175 na 0a3i koJricHOro
TpakTopa XT3-150K-09 Ha koisix NpOMHUCIOBUX MiANPUEMCTB

Taboaunusa 7 — TexHiuHa XapaKTepuCTHKA MaHeBPOBOro Tsiraya tuny TM 1.175

Ne HaiimeHnyBaHHS OKa3HUKIB On. Benuunna
LI BUM.
1 2 3 4
1 bazoBa mammna XT3-150K-09
2 [ToTyxHICTh IBUTYHA kBT 132
(x.c.) (180)
3 Cmyx060Ba Maca KT 11800
["aGapuTHi po3MipH (JOBXKHHA, IIUPHUHA, BUCOTA) 6500, 2406,
4 MM
3195
5 Cuna 15131 Ha raKy kH 60
6 HIBUAKICTB PYXY, KM/TOA
- nepegvﬁlg X1]1 . 3,36-30,08
- 3aJHIN X1 5,1-9,1
- Ha THEBMOIIIMHAX 30,08
7 Komis
- THEBMOKOJTIC MM 1680
- 3II3HAYHOTO X0y 1524
8 TpI/.IBaJ'IiCTI) YCTAHOBKH TATOBOTO 3aco0y Ha B 5
3aJ1i3HUYHY KOJII0

Takum 4uHOM, 3aNPONOHOBAHUM METOJI CUCTEMHOI OpraHizailii 1 HasBHICTh
BIIMPAIIbOBAHOI ~ KOHCTPYKII  JIOKOTpaKTopa
3aCTOCYBAaTU 1 €(PEKTUBHO BHUKOPUCTOBYBATH HA BEJIIMKOMY YHUCII PO3TISHYTHUX
HIANPUEMCTB JIOTICTUUHY €Hepro30epiralouyy TEXHOJIOTII0 BaHTaXOMEPEpPOOKU
BaroHomoToky. [16, 17, 18, 19, 20]

JIO3BOJISIIOTH

0OTpyHTYyBaTH,
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5.2.4. Ilpaxmuuna peanizauia enepzo3bepizarouoi mpancnopmuoi mexHonozii 6

YMO6ax Memasypiitno20 niOnpucmMcmea.

PosrisHemMo 3acToCcyBaHHS JIOTICTUYHOI e€Hepro30epirarouoi TEXHONOril Ha
OpUKIAAl 1LEeXy TMepepoOKH MUIaKy BEJIMKOro MeTaldypriiHoro komOiHaty. B
pe3yibTaTi BUPOOHUYOI MISUTBHOCTI IUX MIANMPUEMCTB BiIOYBAETHCS HAKOMUYCHHS
3HAYHOI KIJIbKOCTI IIUTAKIB, SIKE CTAHOBUTH OCHOBHY YaCTHHY BIIXOIB 1 30epiraerbcs
y BimBaiax. Jyis 3BUIbHEHHS TUIONI, 3alHITHX IIJAKOBUMH BiJBajlaMH, HEOOXITHO
O1JIbI1I IHTEHCUBHO TPOBOJUTH MEPEPOOKY 1 BIABAHTAXKEHHS LITAKY, IKUH SBJIsIE€ COOOI0
JOCUTh JelIeBUM MmaTepian st OyJiBeJIbHOTO BHUPOOHUIITBA, JIOPOKHBOTO
OyniBHUIITBA Ta 1H. KpiM TOTO, JIIKBiAaIlisl HAKOMMMYEHUX ITUTAKOBUX BIJIBAIIB CHPUSIE
3HAYHOMY MOJIIMIIEHHIO €KOJOTIYHOI 00CTaHOBKH MPHUIIETIINX CEIITEOHUX TEPUTOPIH.
[18]

[ex 3 mnepepobku w™eramypridaux uwiakie (L{IILI) BixBaHTaxkye uuIak
CIO’KMBAYaM 3aJI3HUYHUM TPAHCIIOPTOM Ye€pe3 TPAHCIOPTHO-BAHTAKHUN KOMILJIEKC
(TTK) mponykrtuHicTio 1200 ToHH a6o 20 BaroniB Ha 100y. Bin Bkimrodae (puc. 6):
HAaBAHTAXXYBAJbHY €CTaKaaa JIsl MPSMOTO 3aBaHTAKEHHS 3 aBTOCAMOCKU/IIB Y BaroHH,
J03yBaIbHUIN €KCKAaBaTOp, EJIEKTPOIITOBXad BAaroHIB, 3aJi3HUYHI Ta aBTOMOO1JIbHI
Barv Ta BaHTaXH1 (PPOHTH.

Ha cT. KoHBepTepHas

Pucynok 6 — Cxema po3ramyBaHHs cliopya i npuctpois giasiaxn IIITMII:
1 — bynkep 0ns 3a8anmadicenHst 6a2oHie 3 asmocamockudy bBEJIA3; 2 — nasanmasicysanvha
ecmakaoa;
3 — OinAnKa HABAHMANCEHHSA WLAKY 8 ABMOCAMOCKUOU, 4 — Mapuipym pyxy asmocamockuoy 0o
asmoeazosoi i 00 HaBaHmMa;Cy8albHo2o byukepa (1); 5 — aemomobinvui 6acu, 6 — 3ani3HUYHI 8a2u;
7 — OLNAHKA KOPUSYBAHHA MA 003Y8AHHS 6A2OHIS.

[lin HaBaHTa)XEHHS IIJAKOBOI MPOAYKIIi MOPOXKHI BaroHW Y3 MOJAIOThCS 3i
craniii KonBeprepHa B kinbkocTi 10 oauHuIb B 3MiHY Ha 1-y KOJiIO, HOTIM
JOKOMOTHBOM 3a0MpaloTbcs 3 2-0i KOJMii HaBaHTaXEHI BaroHH, a TMOPOXKHI
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BUCTABJISIIOTHCST HA 2-y KOJIIO JJIS 3A1MCHEHHS omepaliid 3 orjsay Ta oOpoOKu
(TiAroTOBKA ITiT HABAHTAXKEHHS).

HaBanTtakeHHs 1UIaKy NOPOBOAUTHCS JABOoMa aBTomMoOuIsiMu benA3 uepes
npuiiManbHuii OyHKep | 3aBaHTaXyBalbHOI ecTakaad 2 BaHTaXHOI Komii. 3
HaBaHTA)KEHUMH BaroHaMH JIOKOMOTHB 3/1MCHIOE omepallii 3 IepeBipKy, JT03yBaHHI 1
BHCTABI BaroHIB Ha MJIAHYBaHHS IIJAKOBOI MPOIYKIli, MOTIM JIOKOMOTHB i€ Ha
ct. KonBeprepna. Ilicis 3akiHdeHHS poOIT 3 BaroHaMu 3MIHCHIOETHCS O(DOPMIICHHS
TOBAapOCYNPOBITHUX JIOKYMEHTIB 1 BHUKJIMK JIOKOMOTMBa, a TIOTIM BaroHu
BIJINIPaBIAIOTHCA Ha cTaHIilo KonBeprepHa. TexHonoriuyauii rpadik BigBaHTaxxkeHHs 10
BaroHiB 2-Ma aBTocaMockugamu benA3 npeacraBieHuil Ha pUCYHKY 7.

Haii TpuB-Tb, Yac, x8.
aHMEHYBaHHs onepanil XB. 60 120 180 240 300 360 420 480 540 600 660
T TlocTaHOBKa BaroHiB Mif
30 _—

HABAHTAXKCHHS

2 Oryisan i 06po6ka BaroHis 80 C—

3 BUKINK TeXHIKH i HABAHTAXKCHHS 10 -

4 Hapanraxenss 10 Baronis 320

5 BUKINK TemI0Bo3a s NepeBipKy i 10 -

JI03yBaHHS

6 TlocranoBka BaroHis Ha 3BayBaHHA i[ 10 -

JI03yBaHHSI ‘
7 3BaxyBaHHS Ta Jo3yBaHHA 10 BaroHiB 60 a—

8 TlocraHOBKa Ha IUTAHYBAHHS LITAKY i 15 -

JIOTJIS JIOKOMOTHBA

9 IlnaHyBaHHS IUTAKY B BATOHAX 60 -——
10 Buxiuk TemioBosa 10 -
11 Tlpnuenienns Temnososa, 20

omeparii 3 BiAPaBICHHS

PA3OM 605

Pucynok 7 — IcHyroua texHosioriss 00pooxu 10 Barouis npm BiiBaHTaXKeHHI
HUIAKY BOMA aBTOCAMOCKHIAMU

Ha ocHoBi HaBeneHoro rpagika BCTaHOBJEHI OCHOBHI MOKa3HUKH TPUBAJIOCTI
IIUKITy BAaHTAXXOMEPEPOOKH 1 BiIBAHTKEHHS NUTaKy 3 10 BaroHis, siki MpeICcTaBeH] B
Tabmum §.

Taoauus 8 — Ioka3HMKHM TPUBAJIOCTI HMKJIY BAHTAKONEPEPOOKH i
BiIBAaHTaKEHHsI LVIaKY ckiaaoM 3 10 Baronis

Ne . .o TpuBanicTs, rogruH
HaitmenyBanHs onepariiit
n/n TJIAHOBA daxTHuHa
1 | TpuBajicTh BaHTaXKHUX OIEpaLii 5,33 -
2 | TpuBamicTh CynyTHIX oneparii 3,33
3 | TpuBamicTh TPaHCIOPTHHUX OTEpaLin 0,92
HaBanTakxeHHs BaroHa mpu poOOTi IBOX CAaMOCKHU/IIB
4 U poboTLA A 0,54 0,44 — 0,58
BEJIA3-540
MixonepariiiiHi o4iKyBaHHsI, TOB'A3aH1 3 MOAAY€I0
5 part YR, A 1,67 0,5-22
JIOKOMOTHBA
6 | BukopucTtaHHs TemioBo3a 2,08 -
7 | BukopucTtaHHs BaroHiB 30BHINIHBOTO MAPKY 11,25 -
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Ak mokazaB aHaimi3, (aKTUYHA TPUBAIICTh IUKIY BaHTAXKOIEPEPOOKU 1
BiJIBAHTAXXCHHSI CKJIQAy ICTOTHO OljIbIle Y 3B'sI3KY 3 MIKOIEpAiHHUMH O4iKYBaHHSIMHU
B IPOLIECI TPAHCIIOPTHOTO OOCIYrOBYBaHHSA, OOyMOBIJIEHA HECBOEYACHOIO MOJAYCIO
TEIIOBO3a I BUBE3CHHS HaBaHTAKEHUX BaroHiB. 3 ypaxyBaHHSAM LIUX MPOCTOIB, 5K
HOCSITh CUCTEMAaTUYHHI XapaKTep, 3arajibHa TPUBATICTh IIUKITY BiABAaHTAKEHHS LIUTAKY
ctaHoBUTh 11,25 ronuuu. [Ipu boMy TpaHCIIOPTHI BUTPATH Ha BaHTaXKONEPEPOOKY 1
BinBaHTaxxkeHHs 10 BaroniB a6o 1200 T nutaky B 3MiHY CKJIaatoTh: 1,83 JOK-TOAMHM 1
112,5 Barono-roguH. OcoOguBO HEOOXIMHO BIJ3HAYMTH, 1[0 BKpal He
HEpallOHAIbHUM 1 BHUTPATHUM € BHUKOPHUCTAHHS B TMPOIEC] BaHTaXONEPEPOOKH
B1JIBAHTQXXEHHSI 11IJIaKy TerioBo3a TT'M-6.

[TinBuiieHHs e(eKTUBHOCTI Mpolecy TpaHcnopTHOro oocmyroByBanHs LTI
IUTAHYETHCS 3a0€3MEYNTH Ha OCHOBI MPOBEICHHS Py 3aXO/IiB 1010 BAOCKOHAICHHS
Moro oprasizatii 1 TOJAIBIIOrO MEPEX0ly Ha MOTOYHUIN CIOCIO BaHTaKOMEPEPOOKH.
3a3HaueHa poO0Ta BUKOHY€ETHCS B HACTYITHIN MOCIIAOBHOCTI.

Ha omneparisix nepimoro eramy BaHTa)XONEpPepOOKH PErIaMEeHTY€EThCS 3a 4acoM
UK POOOTH aBTOCAMOCKHM/IIB ITPH HaBaHTa)KCHHI BaroHiB. e m103Boiise ycyHyTH BCl
HEBUIIPaB/JaHl MPOCTOi MAllMH 1 BCTAHOBUTH HOPMATHUB HaBaHTa)KEHHS BaroHa 3a
4acoM, SIKMi ckiajae f; =30 MUH .

Taka permaMmeHTalisi 1aja MOXKIIMBICTh 30UTBIINTH KUTBKICTh BaroHiB y CKJaji,
110 TIePEPOOISETCS, 10 7 =12 OTUHUII, a 3arajbHy TPUBAIICTh HOTO HABAHTAKCHHS
NPUHHATH BeIUYnHOO T, =360 XxBUJIUH (6 TOJIUH).

OpHouacHo OyJl0 BHIOPSAKOBAHO OpraHi3allif0 KOMIUIEKCY oOmeparii i3
3Ba)KyBaHHS, I03yBaHH Ta MJIaHyBaHHS MOBEPXHI IIJIAKy B Ky30B1 BaroHa 3a MICIIEM 1
CrocoO0M X BUKOHAHHS 1 BIATIOBITHO TPAHCIOPTHUX OMeEpalliid 3 iX 00CIyroByBaHHs
Ta, Ha Il OCHOB1, BCTAHOBJIEHO TPHUBAIICTh iX BUKOHAHHS MpPH PI3HIA KIJIBKOCTI
BaroHiB y IpyIii, O MepepoOISETHCS.

Taka mapamerpu3zallis I03BOJIMJIa 3AIMCHUTH TEpeXiJi Ha MOTOYHHUM CHOCIO
BaHTaXorepepoOku. 3 IIier0 MeToro Oyyia MpoBelieHa B3a€MOYB'sI3Ka BAaHTAXKHOI Ta
CYyNyTHIX i1 orepaiiiii 3a 4acoM 1 BCTaHOBJICHA TPUBAJIICTh TAKTy BaHTaKOIEPEPOOKH,

o cknagae 77 =120 XB., a TAKOXK KiILKOCTI BArOHIB y IPyIIi 7,, = 4 OJI. i YMCIIO IPYII
y cKmami n =3.

TakuM YMHOM, IpoOLIEC BAHTAXKONEPEPOOKU I10 BCIM TPAEKTOpli IMOBHUHEH
3IMCHIOBATUCS 3 TPYIIOI0 BaroHIB B KUTLKOCTI 4 OUHUIG. J[aHE TTOJI0OKEHHS CBITIUTH
IpO HEOOXITHICTH OOIPYHTOBAHOTO BHOOpPY TArOBOro 3acol0y 3 ypaxyBaHHSIM
eKCIUTyaTal[iiHO-TeXHIYHUX TOKA3HUKIB TPAHCIOPTHOTO OOCIyroByBaHHs (Bara
rpynu BarotiB — 10 300 T, yXuiu 3aMi3HUYHUX KOJIN - 10 5 %o, pailyCu KpUBUX — JI0
150 m). Pesynbprati po3paxyHKiB 3a 3alpPONOHOBAHOIO (HOPMYJIOIO MAIOTh MiJICTaBH
BBAXKATH, II0 ONTUMAJIbHUM PIINIEHHAM B JAaHOMY BHIIQJKy € 3aCTOCYBaHHS
nokotpakropa TM1.175.

Ha ocHOBI ekcruTyaTaniifHO-TeXHIYHUX MMOKa3HUKIB BUKOPUCTAHHS JIOKOTPAKTOPa
Npy BUKOHAHHI HaBaHTaxyBanbHUX onepatiil (Tabmuus 9) moOynoBanmii rpadik
TPUBAJIOCTI BUPOOHUYOIO IUKIY BaHTAXKOMEPEPOOKHU CKIIAQy 13 3aCTOCYBAHHSIM
MMOTOKOBOTO criocoly (puc. 8). [18]
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Tadoauus 9 — ExcruryaraniiiHO-TeXHIYHI MOKA3HUKH TPAHCIIOPTHOTO
oo0cayropysannsi I{LIII npu icHyrouomy i OTOKOBOMY criocodax

BAHTAKOINIEPEPOOKH
No o Bennunna
- HaiimenyBanHs orepartiii A . . [ToTokoBuit
n/m BHM. Icnytounii cnoci6 .
crnocib
1 Ywcno BaroHiB y cCKiai o1l. 10 12
2 TpuBamicTh TEXHOJIOTIYHUX OTEpaIlii rojI. 8,66 8,13
4 TpuBamicTh TPaHCTIOPTHUX OMEparlii TOI. 1,25 1,98
5 | MixonepariiiHi o4iKyBaHHS, ITOB'sI3aHi 3 ron 133
OoJIa4u€el0 JIOKOMOTHBA ) ’
6 Bukopucranss TerniaoBo3a ToZ. 2,25 0,83
7 Bukopucranss jokoTpakropa roj. - 3,55
8 BukopucranHs BaroHiB 30BHIIIHHOTO ron 11,41 9,35
napKy '
" o Mpog-Tb, Bpems, MuH
Haiimenysannsi onepauiii MUH 60 120 180 240 300 360 20 480 540 600
1 TocraHoBka BaroHis miJ HaBanTakeHHY 30 g K Ta
2 Oruszx i 06poOka BaroHis 80 A ™
3 HaBantaxeHHs 12 Baronis 360 —
4TI 4-x Baromi 5
CPECTAHOBKA 4-X BATOHIB Ha 5 . . .
3BAKYBAHHS | I03YBAHHS | | /!
5 3BakyBaHHS Ta 03YBaHHS BarOHiB 24 — / _ —
6 IlepecTaHoBKa Ha ITAHYBAHHA 8 - . -
7 IlnanyBaHHs LITAKy B BarOHAX 24 - - -
8 [punpaHns rpynyu BaroHis Ha P b -
BHCTaBKOBY KOJIiI0, IPAMYBAHHS Ha 10 - -
BAHTAKHHH (PPOHT |
9 BukImk Temnoso3a 10 -
10 Onepariii 1o BianpasIeHH!O 20 ™ 1™, -
PA3OM 561 W

Pucynok 8 — I'pagik BUpOOHMYOro HUKJIY nepepodku ckiaaay 3 12 Barodis npu
Bi/IBAHTa’KeHHI LIJIAKY i3 32CTOCYBAHHSAM IOTOKOBOIO CIIOCO0Y

Opranizauis TpaHcnopTHoro o6cmyroByBanns LI 13 3acrocyBaHHSIM
MOTOKOBOTO  CHOCOOY  BaHTaXOIMEpPepoOKH I1CTOTHO cropoluyeTbes. DyHkuii
MaHEBPOBOI'0 TEIJIOBO3a OOMEKYIOThCS TUIBKH MOAAUCI0 HA HABAaHTAXKEHHS 1I1aKy 12
MOPOXKHIX BAaroHiB 1 MpUOUpaHHSAM Ha CTaHI0 12 HaBaHTa)KEHUWX BaroHiB. Bech
MPOILIEC BAaHTAXXOIEPEPOOKH Bil MPUKOMY TPYNH BaroHiB, iX 3BaXKyBaHHS, 103yBaHHS,
MJIaHYBaHHS 1IJIaKy B Ky30B1 BaroHa i OCTaHOBKH Ha BUCTABKOBY KOJIIIO IPOBOIUTHCS
JIOKOTPAKTOPOM.

TakuM YMHOM, 3aCTOCOBYBaHa TEXHOJOTIS TPAHCHOPTHOTO OOCIYyTrOBYBaHHS
BAHTAXKHOTO IMYHKTY J103BOJIMJIA OPTaHI3alliiiHO 3B'I3aTHU B €JUHUIN MPOIEC KOMILIEKC
BAHTAXKHUX, CYYTHIX 1 TPAHCHOPTHUX ONEpalliii 3 HaBaHTAXEHHS 1IJIaKy 1 Ha il OCHOBI
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CTBOPUTH €(EKTUBHY CUCTEMY YIPABIIIHHS BaHTaX0OIIEPEPOOKOIO.

BinmoBigHO 10 monepeaHix po3paxyHKiB eKOHOMIYHUN €(DeKT BiJ 3aCTOCYBaHHS
JIOTICTHYHOI eHepro30epirarouoi TexHoJorii TpaHcnopTHoro odciayroByBanns LTI
cTtaHoBUTH ToHa 1,0 MiH. TpH. Ha pik [18].

BucHoBkn

1. B ymoBax jiii pyHKOBUX MEXaHi3MiB TPAHCIIOPTHE 0OCITYTOBYBAaHHS BaHTAXKHUX
KOMILJIEKCIB BUPOOHUYHUX 11E€X1B, CKIQJCHKUX KOMIUIEKCIB, JOMIOMDKHUX 1 PEMOHTHHUX
1IeXiB, MapKIB, a TAKOXX BEJIMKOI T'PYNH MiANPUEMCTB 3 OOMEKEHUM 1 HEperyJIpHUM
BaroHONMOTOKOM BHMMara€ Iepexojly Ha HOBI €Hepro3oepiraioui TPaHCIOPTHUX
TEXHOJIOT1.

2. 3apyOiHMIA AOCBIJ MTOKA3YE, 110 ISl PO3TISIHYTHX YMOB JIOCUTh €(hE€KTHBHOIO
3aMiHOIO MTOTYXHHX TEIUIOBO31B € TATOBI 3aCO0M Ha KOMOIHOBAaHOMY ITHEBMO-PEHKOBOMY
XOJTy — JIOKOTPAKTOPH, K1 3a0€31eUyIOTh: 3aJJaHui TSITOBUM, IIBUAKICHUH 1 TaJlbMIBHUN
pPeKHM Ha BCIX BHIAX MaHEBPOBOi pPOOOTH, a TAKOXK MOXKIMBICTh BHKOHAHHS
JI0/IATKOBOTO 00CATY TPAHCTIOPTHOI POOOTH TPAKTOPHOTO TAraua. IX 3acTOCYBAaHHS
3a0e3revye 3HaYHe 3HKEHHSI eKCIUTyaTal[IfHUX BUTPAT 32 PaXyHOK NIEPEX0 Ty Ha OUTBII
JOCKOHATy ~ TEXHOJIOTII0 TEpepoOKM BaroHOMOTOKY, a TaKOX CKOPOUYCHHS
E€HEPropecypciB.

3. Jlns mepexoy Ha IPOrpeCUBHY €HEPro30epirarouy TpaHCHOPTHY TEXHOJIOTIIO
BIIEpIIe B YKpaiHi CTBOPEHO MaHEBPOBHM TAray Ha 0a3i KOJiCHOTro TpakTopa XT3-
150K-09 Ha xomGiHoBaHOMY X01y. [IpomuciioBa nepeBipka MaHeBpoBOro Tsaraya TM
1.175 miaTBepauiia Moro npane3aaTHICTh, HAAIHHICTh, BUCOKI €KCILTyaTallliHl SKOCTI
Ta BIJMOBIIHICTS BUPOOHUYMM BUMOTAM MIANPUEMCTB. 3aCTOCYBaHHS MaHEBPOBOI'O
TATa4a JO3BOJIUTH OTPUMATH B PO3TJITHYTHX YMOBaX 3HAYHUM €KOHOMIYHUHN €(PEeKT B
MOPIBHSHHI 3 TEIJIOBO3aMHU. Po3modaro mpoMHUCIOBE BHUPOOHUIITBO 1 IOCTaBKa
MaHEBPOBOTO TATaYa IiIITPUEMCTBAM.

4. Ilepexim Ha HOBI eHeprosz0Oepiraroyi TEXHOJOTIi JO03BOJIMTH OTPUMATH
HaWOIBIIMI BUPOOHWYNHN €(DEKT TIIBKU MPHU MapaMETPUIHIN YB'S3II BUPOOHUYUX 1
TPAHCTIOPTHHUX OTIEPAIlii B TOTOKOBUH MPOIIEC, BUSHAUYCHHI HEOOX1THOT 34iMTHOI Macu
HOBOTO TSrOBOro 3aco0y 1 (opMyBaHHI CHUCTEMH JIOTICTUYHOTO YIPABIIHHSA, IO
3abe3reuye 3aj1aHl eKCIUTyaTallliH] Ta TEXHIKO-€eKOHOMIYHI MOKa3HUKH.
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KAPITEL 6 / CHAPTER 6 °
SOCIO-DEMOGRAPHIC FACTOR AND SOCIO-ECOIOGICALI
ENVIRONMENT IN THE OID INDUSTRIAI KRIVYI RIH REGION

DOI: 10.30890/2709-2313.2023-17-03-013

Introduction

The aim of the study is to identify geographical factors and trends that affect social
processes in the old industrial Kryvyi Rih region in order to assess the possible
consequences of ongoing changes on the development prospects of this territory. To
achieve this goal, the following tasks were solved:

- a theoretical substantiation of the essence and structure of socio-geographical
processes is given;

- the nature of the consequences of the impact of social processes on a transitional
society is determined;

- analyzed the possibilities of the typological method for studying the
consequences of the interaction of social processes in the old industrial regions;

- studied the evolution of industrial, demographic, environmental factors in the
development of the old industrial Krivyi Rih region;

- indicators of typification of the modern social development of the old industrial
Krivyi Rih region were identified;

- a typification of the modern social development of the old industrial Krivyi Rih
region was carried out;

- identified and described the priorities and risks of the future development of
social processes in the old industrial Krivyi Rih region.

The object of research is social processes in the old industrial region.

The subject of the study is the geographical structure of social processes in the
old industrial Krivyi Rih region.

The geographical study of society, which is going through the stage of
transformation of all its constituent components, covers many aspects. For socio-
economic geography, it is important to understand that modern Ukrainian society
reproduces its structures and processes not only in time, but also in space - the second
universal form of human existence.

The geographical space is specified by regions or territories that have boundaries,
specific components of nature, people's livelihoods, economy and culture as a special
sense of identity to the place where the process of regional development takes place.
The knowledge of the connections and processes that unite regional components into a
single, unique whole constitutes that "atomic" level of research of geographical space,
at which it is most convenient to form scenarios for the development of the state. The
uniqueness of the region as an objectified part of the geographical space endows the
processes that develop within its borders with the same unique sociocultural content.
In this inseparable connection of the territorial form and socio-cultural content lies the
geography of social processes. In other words, each region has its own individualized

SAuthors: Karpenko Tetiana Anatoliivna, Lakomova Olena Yosypivna, Shyian Daria Valeriivna
Sopov Dmytro Serhiiovych
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set of not just social, but socio-geographical processes.

Since the early 1990s, the emphasis in the study of socio-geographical processes
has become multidimensional. Researchers are trying to study the socio-geographical
processes that are formed depending not only on the characteristics of the so-called
economic space containing settlements, enterprises, engineering networks, etc., but
also on the socio-cultural space.

The socio-cultural space of a society is understood as “a set of subjects of culture
and sociality (population, ethnic groups, settlements, organizations, institutions, other
cultural communities) that are steadily connected with a certain territory, influence its
objects and interact with each other”. The interactions of "subjects of culture and
sociality" form sociocultural fields in which one can distinguish between the center and
the periphery, nodes and "diffuse friability", horizontal and vertical structures.
Between these components of the socio-cultural space, various movements of the
population living in a given territory are carried out, and a cultural landscape is formed
in which the regional identity of the population or “sense of place” grows. According
to sociologist Pierre Bourdieu, a sociocultural space is an “ensemble of invisible
connections” that form a region as a special territorial community of people, and it is
as real as geographic space.

In the socio-cultural space, researchers distinguish three sections on the scale of
society: the symbolic space of spiritual culture, objectified in language, values and
norms of behavior, creations of the human soul and mind; subject space of material
culture, visually determined by various objects, structures and mechanisms created by
man; institutional space of social relations, including economic, political, ideological
ones.

The concept of the "demographic factor", "demographic processes" entered the
research arsenal of geographers as early as the early 1970s. At that time, D. I. Valentei
and N. T. Agafonov introduced the terms “demographic situation” and “demographic
situation” into scientific circulation, which began to be used as synonyms, reflecting
the complex demographic characteristics of the population of a certain territory and its
conditionality by the nature of socio-economic development [17]. However, the
definition of the concept of "demographic process" until the end of the 1990s in the
geographical literature was rare. The exception was the works of I. M. Pribytkova [10,
p. 28] and V. K. Ivenina births, deaths, marriages, termination of marriages, migrations,
changes in the distribution and structure of the population.

In the late 1980s and then in the early 2000s, the works of A. G. Topchiev, S. B.
Kudelina, A. 1. Polosa, V. L. Smolsky [1], V. V. Yavorskaya [16] appeared, in which
the definition of the concept of "geodemographic process" was given. These authors
understood the geodemographic process as “the temporary development of the
population in a certain territory, its quantitative and qualitative changes, the general
direction and nature of such changes™ [1, p.25].

The notion of the geodemographic process in the domestic geography of the
population introduced "temporal trajectories" of the development of the population,
which were perceived not statically, but dynamically, with tracking trends in changes
not just indicators characterizing the population, but the processes of its development
and distribution in space. Such trends are identified by comparing the geodemographic
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situations of a certain territory on different dates. The main features of the
geodemographic process, according to A. G. Topchiev and others, can be: the ratio of
population movement indicators, which is considered sequentially over a certain period
of time (approximately 10-12 years); as well as the general nature of the trajectory of
temporary population changes.

Old industrial regions are of interest to geographers from the point of view of the
general trajectory of socio-demographic processes that determine the modern structural
characteristics of their population. The main characteristic of the trajectory of
geodemographic processes is: their direction to increase, stabilize (stagnation) or
decrease the population of the regions. The result of the study of geodemographic
processes 1is their typology. According to A. G. Topchiev et al., geodemographic
processes can be typologized as positive, stagnation and negative, with further
clarification of the leading factors that determined such a typological characteristic.

6.1. Analysis of demographic processes in the old industrial Krivyi Rih region

Using the methodological approaches of A.G. Topchiev to the study of
geodemographic processes, we analyzed the trends in their development in the Krivyi
Rih region for the period 1998 - 2020. The choice of the indicated time period is due
to the fact that by 1998 most of the regions of Ukraine entered the stage of stabilization
of the trends in the development of transformation processes after their abrupt break in
1991-1993.

None of the main demographic processes that form the modern population of the
Krivyi Rih region - birth rate, death rate, migration mobility - had stable positive
dynamics during the indicated period. In the Krivyi Rih region, which for historical
reasons was formed as a system of urban and rural territories, the population decline
continues, which began in 1992 throughout the country as a depopulation process with
a long-term development trend.

According to the statistics department of Krivyi Rih, from 1998 to 2020. the
population of the Krivyi Rih region decreased by 134 thousand people, declining
annually at a rather high rate of one and a half percent. In 1998 and 2020, neither in
the urban nor in the rural parts of the Krivyi Rih region was there a natural increase in
the population, and its mechanical movement practically froze over the entire
designated territory.

The dynamics of the population of Kryvbas during the XX-beginning of the XXI
centuries was characterized by an uneven character. The most active population of this
region increased in the 1930-1940s (almost 10 times), which correlates with the active
process of industrialization of Kryvbas. The second peak of population growth in the
city of Krivyi Rih was observed in the 1960s-1970s, when the average annual increase
was more than 18 thousand people. In the 1980s, the annual growth rate of the
population of Krivyi Rih decreased by more than two times (from 18 to 7 thousand
people). And in the 1990s, there is a sign change in the dynamics of the population of
Krivyi Rih from positive to negative: for 1990-2020. the population of the city
decreased by 46 thousand people.
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It should be noted that for the retrospective of the change in the population of the
city of Krivyi Rih, periods are typical when this process took place with indicators
exceeding the national average. So in 1930-1980. the population growth rate of the
urban part of the Krivyi Rih region was significantly higher than the average growth
rate population in Ukraine. During 1930-1950. the population of the city of Krivyi Rih
increased from 25 thousand to 300 thousand people, or 12 times, while the entire
population of the former Soviet Union grew during this time by only 12.5% [6, p.13].
In the next 30 years from 1950 to 1980. the urban population of Krivyi Rih has grown
from 300 to 711 thousand people, i.e. almost 2.4 times, while the entire population of
Ukraine - only 40%. According to V. L. Mokryak, A. S. Lobanova and E. V. Mokryak,
such shifts in the population of Kryvbas in the period indicated above are due to the
fact that the overall population growth in this region occurred more due to high rates
of positive migration balance than due to the natural movement of the population.

It seems to us that the above opinion is completely true for the period of the 1950s-
1960s, when the indicators of the balance of migration in the Krivyi Rih region really
exceeded the characteristics of the natural population movement. But subsequently,
until the 1990s, the indicators of the natural increase in the population of Kryvbas either
exceeded or approached parity with the characteristics of the migration mobility of the
population of the region.

Consequently, over the past sixty years (1960-2020) in the Krivyi Rih region,
there has been a transformation of the sources of population growth. During ten years
(1960-1970) the total absolute increase in the population of Kryvbas (the difference
between the population in 1970 and the population in 1960), which amounted to 187.0
thousand people, was provided by 55.7% for due to a positive balance of migration,
and by 44.3% - due to natural increase. From 1970 to 1980s, when the absolute increase
in the population of Kryvbas decreased to 138.0 thousand people, the share of net
migration (the number of arrivals - the number of departures) in the total population of
Kryvbas was already 46.7%. While maintaining the indicators of gross migration (the
sum of arrivals and departures for a certain period) in 1960-1990, i.e. for thirty years
at a relatively stably high level (about 50 thousand migrants in each decade), net
migration rates decreased from 16.2 thousand people over the period from 1960-1970.
up to 9.1 thousand people for the period from 1980 to 1990. In 1995-1997 the balance
of migration in Krivyi Rih becomes negative, and from 2000-2020. fluctuates around
Zero.

Thus, the share of the positive balance of migration in the total increase in the
population of Kryvbas decreased from 55.7% in the 1960s to almost zero in the 1990s,
which confirms the trend of changing the migration source of replenishment of the
population of Krivyi Rih. The dynamics of the urban population in the region is
increasingly determined not by external factors (mechanical growth), but by internal
factors (the balance between births and deaths). The rural population of the Krivyi Rih
region is also subject to the trend of population decline. However, in the rural part of
Kryvbas, the number of village councils has noticeably expanded, where the balance
of migration is positive. These territories included Gruzskoy, Novopolsky,
Chkalovsky, Lozovatsky village councils, which increased the indicators of positive
migration balance.
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This change indicates that the rural areas of Kryvbas have become a kind of
transition area for a part of the urban population of Krivyi Rih to a different way of life
and activity. As a result of such a transformation in this part of the Kryvyi Rih region,
prerequisites for the formation of new socio-spatial forms of settlement may arise -
rural-urban in terms of lifestyle, with a changed socio-professional structure of the rural
population and a high degree of it territorial and social mobility. Consequently, the
demographic and settlement autonomy of the urban environment of Krivyi Rih is
undergoing transformational processes that form a “system of interconnected
settlement” [11; 18].

We also note that the transformation of the source of replenishment of the
population of Kryvyi Rih indicated above indirectly indicates a significant decrease in
the attractiveness of life in Kryvbas for migrants in terms of working and living
conditions, which partially explains the process of expanding rural areas with a positive
migration balance. Considering that Krivyi Rih is leaving Krivyi Rih, first of all, young
people, it can be assumed that the city has created prerequisites for consolidating the
aging trend of the population and increasing its average age. The most intensive, in our
opinion, the process of population aging in Kryvyi Rih will occur between 2010-2040,
when post-war generations born during the “baby boom” will reach retirement age.
Population aging in Krivyi Rih will have its own specifics. Its cause, on the one hand,
will be associated with the process of reducing the birth rate, and, on the other hand,
with an increase in mortality in working age. According to the State Statistics
Committee of Ukraine, the probability of dying at working age for Ukrainian men is
1.5 times higher than for European men [3].

The absolute number of those born in Krivyi Rih for thirty years (from 1960 to
1990) remained practically stable at the level of 90-110 thousand people every ten
years. But the birth rate fell during this period from 23 to 12.5 %o in 1990, that is,
almost two times. It should be noted that in the 1990s, both relative and absolute birth
rates in Krivyi Rih declined very sharply. There was a period of sharp socio-political
breakdown in Ukraine, which provoked depopulation processes that are taking place
throughout the country at the present time. Since 1995, the natural movement of the
population of Krivyi Rih has been acquiring a steady trend of negative dynamics.

In 2010, there was an equalization of the Krivyi Rih and the average for the
Dnipropetrovsk region, the birth rate of the population. Its level reached 11.0%o, that
is, it almost returned to the same indicator in 1990, not equaling it by only 1.5%o.
Among the reasons for the increase in the birth rate in Krivyi Rih, we should mention
the fact that Krivyi Rih was the first city in Ukraine that began to pay material
assistance at the birth of a child at its own expense. In addition, since 2001, a program
of full financing of childbirth from the city budget has been operating in Krivyi Rih.

However, the above measures to stimulate the birth rate could not stop its decline
in 2011. One of the reasons for the decline in the birth rate in the Krivyi Rih region is
due to the marital status of young people. In the past five years, there have been 80
divorces per 100 marriages in the region, and there are periods when divorce rates
exceed marriage rates.

Negative trends are also noted in the dynamics of mortality in Krivyi Rih. The
absolute number of deaths increased in Krivyi Rih from 25 thousand in the period from
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1960 to 1970. up to 62 thousand for the period from 1980 to 1990, that is, 2.5 times in
30 years [6, p.22]. In the 1990s, the number of deaths increased to 107.2 thousand, that
is, it grew 1.7 times compared to the previous decade. The mortality rate of the
population of Krivyi Rih increased from 4.6%o in 1960 to 10.1%o in 1990, to 15.7%o in
2000, and also to 18.3%o in 2010.

During the period called the Holodomor by historians, the death rate in the
Dnipropetrovsk region, according to the State Statistics Committee of Ukraine, was
17.0%o in 1932. (for 1931 - 13.9) [15].

In the same 2008, the mortality rate in the Dnipropetrovsk region was 17.7%o, and
Krivyi Rih was by no means the leader at the regional level in this indicator [2]. The
Krivyi Rih urban region ranked fourth after Zhovtiye Vody, Marganets, and Nikopol
in terms of the death rate in the Dnipropetrovsk region. But in 2019, the mortality rate
in Krivoy Rog unexpectedly dropped to 16.2%o [1]. Perhaps the “accumulative” effect
of the reduction in the birth rate in the region affected. The mortality rate in Ukraine in
the same year was 14.5%o, and in the countries of the European Union - 6.7%eo [3]. The
male part of the population of the Krivyi Rih region is declining at the highest rate. In
2008, according to the data of the Kryvyi Rih Department of Statistics, there were
slightly more than 80 men per 100 women within the city limits [13]. The same ratio
in 1998 looked like 100 to 83, and the global indicators of the ratio of the female and
male population are currently defined as 100 to 101. Consequently, with the industrial
specialization of the economy remaining in the Krivyi Rih region, its urban core is
gradually turning into a feminizing territory, which was reflected in the gender
structure of those employed in the labor market of this city.

In the Krivyi Rih region, the number of people of children's age (up to 16 years)
is decreasing. This trend will certainly affect the quantitative composition of the
region's labor resources in the coming years. Note that a similar trend of reduction in
both the absolute and relative number of children has been observed in the last three
decades in all developed countries.

In 2011, a factor influencing child mortality appeared in the Krivyi Rih region. In
Krivyi Rih, within the framework of the national program, the tendency to increase the
proportion of older age groups and as a reduction in infant mortality, a modern perinatal
center was opened, which allows to reduce the infant mortality rate due to the timely
provision of medical care to pregnant women with fetal pathology, newborns with
pathology or premature infants in accordance with with modern technologies and
advanced achievements of science. The Kryvyi Rih Perinatal Center will also serve
nearby rural areas, reducing the need to send newborns to Dnipro for nursing.
Currently, up to 8.5 thousand births per year are accepted in Krivyi Rih. The infant
mortality rate for the city in 2020 was approximately 10 cases per 10,000 births [14].
After the creation of the perinatal center, this indicator is expected to decrease to 8-8.5
cases per 10 thousand newborns. This will amount to a 15-20% reduction in infant
mortality in the Krivyi Rih region.

An analysis of the main demographic indicators of the Krivyi Rih region allows
us to determine the type of geodemographic process in this territorial entity. In the 60
years under study, 1960-2020. in the Krivyi Rih region (in its urban and rural areas)
there is not just a slowdown in population growth, but its negative reduction. Thus, the

MONOGRAPH 100 ISBN 978-3-949059-77-3



ATy
TS
Heritage of European science ‘2023 Part 3 %

type of geodemographic process for the region as a whole can be called stagnation-
negative. It is not possible to single out any territorial subtypes of the geodemographic
process in the Krivyi Rih region, since the region lacks spatial diversity in this respect.

At present, there are no serious grounds to hope for a change in the inertial nature
of most demographic processes that affect the typological characteristics of the
geodemographic component of life in the Krivyi Rih region. On the contrary, given the
prospective trends in the development of the mining and metallurgical complex of
Kryvbas (stabilization, re-equipment and optimization of production processes with a
general reduction in industrial personnel), a pessimistic scenario for maintaining a
negative migration balance in the region is quite likely, which will directly affect the
process of reducing its population. According to experts, the number of urban residents
of the region, who form the demographic foundation of the territory, will continue to
rapidly decline over the next twenty years [4]. The decrease in the number will be
almost 120,000 people, reaching 540,700 people. Such a reduction in the urban part of
the inhabitants of Kryvbas can significantly affect the supply of labor force to all
sectors of the economy of the city and the region.

Thus, the type of geodemographic process in the Krivyi Rih region indicates that
the era of extensive quantitative growth of its demographic potential due to internal
(natural population growth) and external sources (positive balance of migration) has
ended. The development of the region's economy in the XXI century. will rely solely
on improving the qualitative characteristics of the population and the effective use of
its labor potential.

6.2. The material well-being of the population in the old industrial Krivyi Rih
region

The study of the socio-ecological characteristics of the development of old
industrial territories is directly related to the problem of diagnosing social tension in
society. For regions of this type, the problem of social tension is understood by
geographers S. V. Ryazantsev, E. A. Bazhenova and others as the lack of adaptation of
the population to a changing lifestyle. The inability of a part of the population to
quickly and adequately respond to the changes taking place in society leads to the
growth of such a “complex socio-psychological phenomenon, which is based on
dissatisfaction with the realization of various needs among the bulk of the population”,
as social tension. The need to find ways to manage this phenomenon in society requires
a detailed study of the components of the phenomenon of social tension and the
territorial aspects of its manifestation.

In a diverse array of statistical indicators that can reflect the state of social tension
in the Krivyi Rih old industrial region, we have formed three blocks. The first block
was called "Material well-being of the population" and is formed by indicators that
determine the level of income of the population and the quality of life. The second
block "Environmental comfort of life of the population" is represented by indicators of
the state of health of the inhabitants of the region. The third block "Social behavior and
participation of the population in the life of society" is formed by indicators that
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characterize the spread of socially unapproved forms of behavior (crime, alcoholism,
drug addiction), as well as options for behavioral characteristics that can reveal the
degree of preservation of traditional values (confessional preferences) and the level of
involvement of the population in political processes of national importance (electoral
preferences).

When compiling the “Material well-being of the population” block, we paid
attention to the characteristics that are directly dependent on the nature of demographic
processes in the Krivyi Rih region. One of these characteristics is the poverty of the
population. Poverty, according to E. M. Libanova, is a state of impossibility due to lack
of funds to maintain a lifestyle inherent in a particular society in a particular period of
time [5]. This understanding of poverty is most fully personified in relation to
pensioners, whose number in the regions reflects the process of population aging and
the possibility of being at or below the poverty line. These processes can become a
serious accent in the formation of social tension in any region of Ukraine, since the
regional authorities always have to solve the problem of “demographic load” in relation
to pensioners.

We are talking about the “demographic load” on that part of the working-age
population of working age that is employed in the sectors of the national economy and
is forced to increase pension tax payments as the number of employees decreases and
the number of pensioners grows. This situation is typical for the aging population of
Ukraine. The share of Ukrainian pensioners in relation to those employed in the sectors
of the national economy has consistently increased from 11.8% in 1940 to 48.6% in
1990, 80.1% in 2000, and 90% in 2020 [7, p.516]. And the number of employees who
"support" one pensioner was reduced from 8.5 people. in 1940 to 1.8 in 1991, 1.25 in
2000 and 1.1 in 2020.

The problem of "demographic load" is typical for the urban part of the Krivyi Rih
region. If in 1990 here, according to the data of the Main Department of Statistics in
the Dnipropetrovsk region, there were approximately two people employed in the
sectors of the national economy of working age per pensioner, then in 2000 there was
already only one employed. And this ratio has been maintained to this day.

Experts have proven that in regions where the population is aging and shrinking,
there is a sharp aggravation of the problem of social protection for both the elderly and
those who are still working. While population aging is a global phenomenon, social
protection options are often regional in nature.

In the urban core of the Krivyi Rih region, according to the Department of Labor
and Social Protection of the City Executive Committee, in 2020 there were 211
thousand people. pensioners and 213.5 thousand people. employed in the national
economy. This means that every third resident of the urban area creates for the regional
authorities a potential problem of social protection against a possible slide into poverty.

Over the past decades, the number of pensioners (including those who received
the minimum pension) in the Krivyi Rih region did not have a clear trend of change.
The number of this contingent in the population of the region is characterized by
situationality. So in the urban core of the Krivyi Rih region during the period of
economic stabilization in 2001-2020. the number of persons of retirement age tended
to increase. And in the rural part of the region, during the indicated period, there was a
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vector for a decrease in the number of people of retirement age (the only exceptions
were two village councils - Novopolsky and Shirokovsky, where a tendency to increase
the number of pensioners was manifested). The different vectors in the process of
changing the number of pensioners in Kryvbas can be explained by the fact that over
the past decades in the urban core of the region there have been no mass layoffs of
pensioners at the enterprises of the mining and metallurgical complexes. This is due to
the export orientation, and, consequently, the special significance of the enterprises and
labor resources of these complexes. The rural part of pensioners in Kryvbas, which in
2020, according to the Department of Labor and Social Protection of the Kryvyi Rih
City Executive Committee, was only 4% of the total number of pensioners in the
region, is declining due to the natural decline in the population of older working ages.

The analysis of the dynamics of the number of pensioners in the Krivyi Rih region
was supplemented by us with an indicator of the size of the average pension. Taking
into account this aspect of potential poverty was necessary because the purchasing
power of the average pension in Ukraine decreased by almost six times between 1991
and 2020. If in 1991 the average Ukrainian pensioner had a cash income from a
pension, which ensured the satisfaction of vital needs at a level that was 12% higher
than the subsistence minimum, then in 2000 it was more than four times lower than the
subsistence minimum. This change could be due to a 1.5-fold increase in the "weight"
of each year of the insurance period of employment of citizens.

In the Krivyl Rih region, the all-Ukrainian trend of exceeding the subsistence
minimum over the size of the pension of citizens in the analyzed period of 1998-2020.
was absent. The relatively favorable situation in the economic activity of the
metallurgical enterprises of the region, the demand for their products in foreign
markets, which contributed to the stability of deductions to the city's pension fund, had
an effect. In the urban core of the Kryvyi Rih region, the size of the average industrial
enterprises (more than 50) in the region, among which there are pensions in 2010, was
twice the all-Ukrainian subsistence level, reaching a maximum in the Inhulets district
- the territory with the highest concentration of OAO Yuzhny Mining concentrating
plant "- the first plant of the Krivyi Rih iron ore basin. This means that the average
pension in the Krivyi Rih old industrial region has not lost, contrary to the national
trend, the function of compensating the disabled population for the minimum income
sufficient for subsistence, and has not turned into meager social assistance to
pensioners' budgets, the bulk of which is income from subsidiary farming and
assistance from relatives.

In the block of indicators of the material well-being of the inhabitants of the K
Krivyi Rih region, we analyzed the indicators of the poverty of its able-bodied
population. A low-income family is considered to be a family that, for valid reasons or
reasons beyond its control, has an average monthly total income below the subsistence
level. Such families are entitled to a monthly allowance, in accordance with the Law
of Ukraine "On State Social Assistance to Low-Income Families".

The general regional trend of Kryvbas in the period 1998-2020. can be considered
a reduction in the number of low-income families. This situation is associated with a
more stringent categorization of families by the social protection authorities on the
basis of low income, as well as a general change in the income level of the working
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part of the population of the Krivyi Rih region and Ukraine as a whole after the
“landslide” fall in family budget revenues from wages in the 1990s. In 2000, these
receipts decreased by more than five times compared to 1990. The impoverishment of
the main source of monetary income of the population of Ukraine was associated with
a reduction in employment in the sectors of the national economy and an increase in
“self-employment” in the informal sector of the economy, which could not but lead to
a drop in the level of real wages of workers and the emergence of low-income people
among them.

The Krivyi Rih region has a steady upward trend in real average wages in all
sectors of the economy. At the same time, the region retains an excess of wages in the
urban part of the region over the size of the all-Ukrainian average wage by almost 1.3
times. The average salary in the city of Krivyi Rih among women is less than that of
men by an average of 1.5 times.

An analysis of the dynamics of the basic incomes of able-bodied and disabled
residents of the Krivyi Rih region shows that poverty is not an acute social problem in
this territory. The region has financial support from the metallurgical complex. As long
as the products of this complex will be competitive in the world metallurgical market,
poverty as a social characteristic of the region, will remain here in a latent state.

However, a real assessment of the material well-being of the inhabitants of any
region is revealed with the help of sociological surveys. In 2017, on the eve of the
election campaign for the election of the head of the administration of the city of Krivyi
Rih, city sociological services conducted a survey of city residents. The survey results
showed that, assessing the qualitative changes in their standard of living over the past
year, almost half of the respondents (46.28%) out of 2,055 people surveyed believed
that no significant changes had occurred. About a third of the respondents (28.76%)
noted a decline in living standards. The number of those urban residents who noted
positive changes was 19.85% [4]. The decline in the standard of living was most
noticeable for pensioners, the unemployed, workers in the sphere of science, culture,
medicine, and education. It is indicative that only 26.5% of workers in the
manufacturing sector of Krivyi Rih noted a decline in living standards. Note that
workers in the manufacturing sector in Krivyi Rih are a social cohort, which is almost
ninety percent employed in metallurgical production. Consequently, the metallurgical
industry of the Kryvyi Rih region, its main budget-filling industry, already in 2017,
according to the residents of Kryvbas, had signs of losing its function as a stimulator
of material well-being, providing a decent standard of living for the population of the
region, in general, and its workers, in particular.

An integral characteristic of the material well-being of the inhabitants of the
Krivyi Rih region was the analysis of the nature of its socio-economic development.
The clarification of this feature of the territory was carried out by us with the help of a
number of indicators that give an idea of the quality (conditions) of life of the
population of the region.

Modern researchers of the quality of life consider it necessary to consider this
category as a systemic integrity, expressed through a complex structure of
interrelations of its components: the quality of the natural environment, people's health,
education, culture.
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Taking into account the essential definition of the concept of "quality of life",
noted above, we have compiled cartographic "quality profiles" or "living conditions"
of the inhabitants of the Krivyi Rih region. The indicators of the provision of the
population with infrastructure facilities (telephones, Internet connection points),
personal transport, and living space were analyzed. We also studied indicators of
mediated manifestation of the quality of life: neonatal mortality per 1000 people.
population; the share of persons employed in the economy and receiving wages at the
subsistence level; the value of per capita retail turnover and the volume of paid services,
as well as per capita indicators of the volume of investment in the Krivyi Rih region.
All of the listed indicators were analyzed as of 01/01/2020 and compared with analogue
indicators for the Dnipropetrovsk region as a whole.

The results of the study allow us to conclude that the quality or living conditions
of the population in the Krivyi Rih region are polarized into predominantly urban and
rural. Indicators of the urban lifestyle (provision of the population with stationary
communication sources from Ukrtelecom, Internet connections, personal transport,
availability of paid services) within the urbanized territories of Kryvbas, unlike its rural
periphery, are either at the level of average regional indicators or significantly exceed
them. And such a vital indicator for any society as infant mortality, in almost all rural
areas of Kryvbas is higher than the average regional value, which indicates a low
degree of provision of rural areas with the necessary specialists with higher and
secondary specialized medical education, as well as the means of medical response to
the possibility of deaths. among the infant cohort in the population of the region.

Within certain rural areas of the Krivyi Rih region (Valovsky, Veselovsky,
Volnyansky, Lozovatsky, Radusha village councils), peculiar “islands of relative
prosperity” were formed. In these territories, indicators of the urban lifestyle have
either an average regional or a higher level of manifestation. Perhaps, the transport
proximity of these village councils to the urban areas of Kryvbas and the main railway
and highways leading to the Kryvyi Rih region affects. But from the point of view of
the prospects for maintaining the relativity of well-being noted by us in the
development of these territories of the village councils of the Krivyi Rih region, it can
be noted that the investment indicators of these territories, with the exception of the
Valovsky and Radusha village councils, are very low. This deprives the “islands of
relative prosperity” in the Krivyi Rih region of the possibility of future sustainable
access to the urban living standards typical of old industrial territories that were formed
as a by-product of industrialization.

6.3. Ecological comfort of life in the old industrial Krivyi Rih region

One of the problems and at the same time characteristic features of the old
industrial regions is their ecological trouble. The Krivyi Rih region is no exception to
this trend. The ecological situation in this region is studied by such researchers as 1. D.
Bagriy, P. V. Blinov, N. A. Belokopytova, O. N. Petrenko, L. G. Rudenko, V. P.
Palienko, M. E. Barshchevsky , are assessed as "crisis" in the current anthropogenic
economic, industrial and demographic load. Considering the crisis nature of the
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environmental situation in Kryvbas, we came to the conclusion that it is logical to
analyze the block of indicators characterizing this type of environmental situation in
the region in terms of the manifestation of the social consequences of this situation.
We understand the social consequences of the ecological crisis in the Krivyi Rih region
as a manifestation in the public system of discomfort in the state of individual elements
of the natural environment and public health.

It is estimated that the Krivyi Rih region, administratively occupying an area of
1350 sq. km, spreads anthropogenic impact on natural complexes with an area of 1150
sq. km. At the beginning of the XXI century. In the study region, 29% of the territory
was in the conditions of economically-urbanistically altered natural landscapes, 61% -
within agrolandscape complexes, and approximately 10% was occupied by meadows,
pastures, shrubs and park-tree vegetation [8, p.172].

Technogenic workload of Krivyi Rih is three times higher than in the
Dnipropetrovsk region. Within the economic and urbanized territories of the Krivyi
Rih region, there are 5 mining and processing plants, 11 large quarries with a total area
of 50 sq. km and more than a hundred small quarries with a total area of 30 sq. km.
The production potential of the city of Krivyi Rih is also formed by 14 mines, 87
industrial enterprises of mining and metallurgical, machine-building, chemical,
printing, woodworking, light, food industries and building materials.

The urban landscapes of Krivyi Rih are complicated by multi-tiered ridges of rock
heaps left after the extraction of iron ore. The area occupied by dumps in Krivyi Rih,
according to O. M. Petrenko, is 68 square meters. km. Mines occupy about 2 thousand
hectares, and underground mine workings reach 12 thousand km with a void volume
of up to 30 million cubic meters. m, of which approximately 1 million cubic meters. m
of unfilled voids form a zone of failures with a total area of 13 sq. km.

The collapsed terrain is one of the most dangerous components of environmental
discomfort in the Krivyi Rih region, complicating the unpredictability of the
appearance of the life of the production, infrastructure and settlement sectors of the
region. An equally dangerous component of environmental discomfort in Krivyi Rih
are sludge storages - flooded sandy-clay waste from iron ore dressing and mechanical
treatment of saline mine waters, stored in reserve tanks or cyclically functioning
storage ponds. These landforms occupy an area of about 8000 ha, contain up to 2.5
billion tons of sludge, and annually supply up to 100000 tons of iron-quartz dust to the
atmosphere.

According to the Ministry of Ecology and Natural Resources of Ukraine, Krivyi
Rih accounts for about 8% of the total emissions of substances polluting the
atmospheric air of Ukraine [12]. This is the highest figure among the cities of the
country. For this reason, the state of atmospheric air in the city of Krivyi Rih is
estimated by experts as one of the most polluted in Ukraine. Every year, more than a
third of the total amount of pollution from stationary and mobile sources located in the
Dnipropetrovsk region enters the atmosphere of Krivyi Rih. Among the main air
pollutants in Kryvbas are Krivorozhskaya TPP, Dneproenergo OJSC,
HeidelbergCement Ukraine PJSC, ArcelorMittal Kryvyi Rih PJSC, Yuzhny MPP
OJSC, Severny MPP OJSC, Central MPP OJSC. With the emissions of PJSC
"ArcelorMittal Kryvyi Rih", thermal power plants, a coke plant, a large amount of soot,
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oxides of sulfur, carbon and nitrogen enters the atmosphere of the city. The extraction
of iron ore in quarries is carried out using drilling and blasting. At the same time, a
large amount of dust and nitrogen compounds are emitted, which, as a result of
photochemical reactions, turn into nitrites and nitrates. These nitrogen compounds pose
a threat to human health, pollute surface and groundwater, soil cover.

In 2020, according to the State Department for Environmental Protection in the
Dnipropetrovsk region, the total amount of air pollution in the city of Krivyi Rih and
the Krivoy Rog administrative district from the enterprises listed above amounted to
363.9 thousand tons. This means that for every inhabitant of Krivyi Rih in 2020, there
were 552 kg of atmospheric emissions. The density of harmful emissions into the
atmosphere of Kryvyi Rih per one square kilometer 1s 34 times higher than the average
for the region.

The impact of atmospheric air pollution and other components of the landscape
environment of the Krivyi Rih region on the health of the population was the subject
of a special study by D. V. Shiyan [20]. These authors established a high degree of
determinant dependence of certain groups of diseases on environmental factors in the
Krivoy Rog region, in particular, on the state of its atmospheric air.

Comparing the results of our study of the general dynamics of the incidence of
the population of the Krivyi Rih region for the period 1998-2010. with a similar study
by S. P. Sonko and D. V. Shiyan for the period 2010-2020, we came to the conclusion
that in the Krivyi Rih region, the trend towards an increase in the incidence of diseases
that have a pronounced environmental causation (neoplasms, various allergic diseases,
vegetative-vascular dystonia, bronchial asthma, bronchitis, various diseases of the
upper respiratory tract).

This trend was especially clearly manifested for the territories of the
Metalurgichesky, Dolgintsevsky, Pokrovsky, Saksagansky and Ternovsky urban areas.
In the Metallurgical District, where the city's largest metallurgical enterprise PJSC
"ArcelorMittal Kryvyi Rih" is located, as well as in the Dolgintsevsky district with its
cement plant PJSC "HeidelbergCement Ukraine", against the background of a slight
decrease in the overall morbidity rate, the number of people with pulmonary diseases
has increased. It is this group of diseases that fixes the state of atmospheric air within
the urban areas of the region.

The concentration of industrial enterprises of the Krivyi Rih region, mainly in the
southern urban areas, has formed a stable area of incidence of oncopathologies within
the Metallurgical, Dolgintsevsky, Inguletsky, Saksagansky districts. These diseases,
along with cardiovascular diseases, are the main causes of death in Kryvyi Rih, since
1996, the number of cases of cancer within the urban area of Kryvyi Rih has a tendency
to some reduction in the south-north direction (with distance from the southern region
industrial concentration).

Elements of ecological discomfort territorially manifested themselves not only
within the urban areas of the Krivyi Rih region. Our studies have shown that rural areas
in 1998-2020. experienced a quantitative increase in environmentally dependent
diseases, in particular, gastrointestinal diseases. This is especially true for such village
councils as Geikovsky, Lozovatsky, Khristoforovsky, Chkalovsky. Within the
territories of the listed village councils, there is the water area of the Karachunovsky
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reservoir, the largest natural and man-made object created for water supply to the city
of Krivyi Rih in the Ingulets river valley. Currently, the bottom of the
Karachunovskoye reservoir, which provides water to 70% of the inhabitants of the
region, is polluted with technogenic silts. Therefore, in the city of Krivyi Rih, the
hardness of tap water is 14 mg-eq/l, while according to GOST it should not exceed 7
mg-eq/l (and even then in exceptional cases). As a result, the rate of gastrointestinal
diseases in the Krivyi Rih region is 10 times higher than the average for Ukraine. And
this despite the fact that the water intake in the Karachunovsky reservoir is above the
silt level, and once every 4 years the reservoir is partially cleaned. Water polluted in
the Karachunovsky reservoir enters the Ingulets River, the only source for irrigation of
agricultural land in the western part of the Krivyi Rih region. Here, conditions are
created for the deterioration of the quality of soils and agricultural products.

We also note that in the above village councils of the Krivyi Rih region in the
period 1998-2020. there was a tendency to increase the number of people who applied
for the first time about environmentally dependent diseases. This proves a high degree
of penetration of environmental discomfort factors into the life of not only the urban,
but also the rural population of the Krivyi Rih region.

In the analyzed period 1998-2020. in the Krivyi Rih region, the dynamics of
diseases that are not directly related to the quality of the environment, but are derived
from the socio-economic problems of the old industrial territory, have worsened. The
number of socially dangerous diseases studied by us in the Krivyi Rih region included
tuberculosis, venereal diseases, alcoholism, drug addiction and AIDS. The spatial
distribution of the indicated diseases revealed their ubiquitous manifestation within the
Krivyi Rih region. At the same time, the spread of the above diseases has territorial
features of manifestation.

If in 1998 tuberculosis was recorded mainly in the urban core of the Kryvyi Rih
region, then in 2020 this disease is noted in all village councils of Kryvbas. The
implementation of the activities of the State Program to Combat Tuberculosis only in
2010 made it possible to stabilize the level of morbidity and mortality from tuberculosis
among the population of the Krivyi Rih region. However, the epidemic situation with
tuberculosis, according to TB specialists, remains unfavorable in Kryvbas. Every day,
2 people are registered in the region who are diagnosed with tuberculosis for the first
time, and annually this figure reaches 800 people. The region continues to face a
dangerous upward trend in the incidence of tuberculosis in children. Tuberculosis
occurs more often in dysfunctional families. However, among the reasons for the
spread of tuberculosis in the Krivyi Rih region, experts are increasingly citing the
environmental factor, migration processes, and most importantly, the combination of
the tuberculosis epidemic with the spread of HIV infection.

Krivyi Rih in 2020 ranked first in the Dnipropetrovsk region in terms of the
incidence of AIDS. In this city, for every 100 thousand people. population in 2020
accounted for 113 people. infected with the immunodeficiency virus. Geographically,
AIDS in modern Kryvbas is widespread both in urban and rural parts of the region,
correlating with the spatial pattern of the spread of drug addiction. Drugs used by
injecting drug addicts (they make up the majority of drug addicts in Kryvbas) are toxic
and destructive to immune cells. For this reason, a destroyed immune system is easily
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exposed to any disease, including AIDS.

In the Krivyi Rih region, there were 56.7 drug addicts per 10 thousand people in
2020, in the Dnipropetrovsk region this figure reached 36, and in Ukraine - 28 people.
Specialists note in Kryvbas a trend towards a decrease in the number of injection drug
addicts over the past 2-3 years due to an increase in people who use psychostimulants
or the so-called "disco" drugs. The situation with the spread of drug addiction in
Kryvbas is complicated by the criminogenic component. Drugs in the region have
become a lucrative business for organized crime groups. According to Kryvyi Rih law
enforcement officials for 2020, the daily income of producers and traders of opium
extract in Kryvyi Rih reached an average of 90,000-100,000 hryvnias. Drug dealers in
Krivyi Rih, as a rule, have an established inter-regional network of drug sales, are
armed, and successfully invest money from the drug business in legal shopping and
entertainment establishments of the city.

Territorially, drug addiction and alcoholism in the Krivyi Rih region are combined
with areas where there is an increased manifestation of cases of criminogenic behavior.
In the general structure of Krivyi Rih crime in the period 1998-2020. about 60% were
crimes committed under the influence of alcohol or drugs. The highest rates of the
number of crimes registered in the region were noted by us in the above period in the
urban areas of Kryvbas (Tsentralno-City, Saksagansky, Pokrovsky, Ternovsky). For
the same districts, the incidence of drug addiction is typical, exceeding the regional
average for the Dnipropetrovsk region.

6.4. Social behavior and participation in the life of society of the population of
the old industrial Krivyi Rih region

The twenty years noted above became for Krivyi Rih the time of reduction of the
total number of crimes. At the same time, we recorded an increase in such types of
crime as robberies, fraud, crimes related to the manufacture and possession of drugs,
economic crimes, including theft of state property on an especially large scale, bribery,
etc.

In the period 1998-2020 crime in the Krivyi Rih region has changed the level of
manifestation or criminogenic load (the number of crimes per 100 thousand people). If
in the 1990s the level of crime load was the highest (300 crimes per 100 thousand
people) in rural areas (especially in the Radusha and Chervonovsky village councils),
then since the 2000s the crime rate in the rural areas of the Krivyi Rih region has been
sharply declining , while in urban areas, on the contrary, it increases. In our opinion,
this fact serves as indirect evidence of the existence of periodic migration mobility of
rural residents, who change their living conditions in pre-crisis periods by returning to
the countryside, thereby reducing the criminogenic pressure in the urban core of
Kryvbas. However, the fact of the reduction of rural crime may be associated with an
artificial overestimation in the statistical reporting of the law enforcement agencies of
the Dnepropetrovsk region of the average regional rate of crime detection from 57.5 to
71.5%.

In the analyzed period 1998-2020 in the Krivyi Rih region, the number of crimes
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against life and health, freedom and dignity of the individual has increased. According
to the statistics of law enforcement agencies, crimes against a person made up the most
significant part in the overall structure of Krivyi Rih crime - 44.1%. Among crimes
against a person, robberies, robberies and theft account for the largest share. According
to the report of the General Prosecutor's Office of Ukraine, the city of Krivyi Rih
remained the country's leader in the number of burglaries in 2020, which was also noted
by us for 2010.

According to Krivyi Rih sociologists, the specific structure of crime described by
us is directly related to the large size of the urban area, where it is easy to get lost after
committing a crime, as well as capital located in industrial centers like Krivyi Rih, in
various turnover schemes. Large cities are always the focus of financial flows, in
relation to which potential criminals have a desire to participate in their distribution.
The second reason is the higher standard of living, the material condition of the
inhabitants of large urban settlements. Low-income people in big cities like Krivyi Rih
often have a sense of failure. They come to the conclusion that it is impossible to
succeed legally in a big city. This feeling pushes on street crime. Thirdly, in a large
city, a person feels the anonymity of his existence. The importance of public opinion
is missing here. He does not care what a neighbor thinks, with whom a person has been
living on the same landing for decades and does not communicate. In small towns,
dependence on collective opinion is one of the main deterrents to crime, disappearing
in the space of a large urban settlement.

The modern criminal situation in Krivyi Rih is historically predetermined. The
mining and metallurgical complex of this region was created in the 1960s, mainly by
the hands of the so-called "chemists" or prisoners, who were replaced by socially useful
labor in hazardous industries. In addition, in Kryvyi Rih there was one of the largest in
Ukraine and "tough" in terms of treatment of prisoners, correctional colony No. 80 -
the famous " Krivyi Rih zone" of a reinforced regime. Few people in the past and
present managed to get out of there without receiving an additional term, disability or
tuberculosis. After the end of the term, many of the former prisoners of the "eighties"
settled in Krivyi Rih, which, of course, did not contribute to the improvement in the
indicators of crimes committed in the city. Every third crime in the Krivyi Rih region
during the period we are analyzing was committed by previously convicted people,
which once again confirms the idea that the prison and correctional institutions of
Ukraine do not fulfill the function of educating law-abiding citizens in their stumble.

An additional factor in the criminalization of the Kryvyi Rih region in the mid-
1990s was the transformation of the ferrous metallurgy of Kryvbas by representatives
of the criminal world into an extremely profitable business. At that time in Krivyi Rih
coexisted with a dozen and a half criminal gangs, "feeding" on the illegal trade in metal
products near the metallurgical enterprises of the city [9]. However, the struggle for
mining and processing plants and the former Kryvorizhstal still remains a hidden spring
of many political processes not only in Krivyi Rih and the Dnipropetrovsk region, but
throughout modern Ukraine.

Political processes in the Kryvyi Rih region are generally closed to regional
problems. This is confirmed by the data of a sociological survey conducted in Krivyi
Rih by the Center for Research on Civil Society Problems in October 2020. The sample
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of the mentioned survey was 1,000 people interviewed in all urban areas of Krivyi Rih.
Assessing the general situation in the city and the problems that are relevant for its
residents, 59.5% of Kryvyi Rih residents believed that the situation in the city is
developing in a positive direction. Moreover, 7.5% believe that the situation has
improved significantly, 18.3% - fix some improvement, and 33.7% tend to believe that
the situation is positively stable. The proportion of citizens who believe that the
situation is developing in a negative direction remained quite high - their number was
estimated at 35.3%. Of these, a sharp deterioration in the situation was recorded by
9.1% of respondents, some deterioration - by 17.1%, and 9.1% were inclined to believe
that the situation was stably negative. Among the most important problems for the
townspeople were issues related to the poor environmental situation, the poor quality
of medical care, the low standard of living in general, as well as the unsatisfactory work
of the city's housing and communal services. Over 51% of citizens are concerned about
the extremely high level of air pollution, another 20% - about the quality of drinking
water. 46.7% are concerned about the low quality of medical care, which correlates
with such a feature of the demographic situation in Krivoy Rog as a significantly larger
number of pensioners than in the whole country.

Such a socio-ecological, rather than politicized, orientation of the consciousness
of the inhabitants of the urban core of the Krivyi Rih region in the period of 2010 can
be explained by the presence in the region of a really acute environmental problem and
a favorable one in the period 2000-2010. the conjuncture of world markets for
Ukrainian raw material exports. A successful economic situation allowed the mining
and metallurgical industry of Kryvbas, which by that time had become the sphere of
economic interests of big capital in Ukraine, Russia, and far abroad, to ensure relative
prosperity for the inhabitants of the region.

The noted tendency of the dependence of the problems of the social orientation of
the inhabitants of Kryvyi Rih on the state of stability of the main city-forming industry
of the region is indirectly reflected in the nature of the electoral activity of its
inhabitants.

Elections of the President of Ukraine in 2004, 2010, 2014, 2019 showed that in
the Krivyi Rih region by 2010 there was a decrease in the electoral activity of its
inhabitants (the proportion of those who voted from those who had the right to vote).
Over a six-year period, the indicators of electoral activity of the inhabitants of Kryvyi
Rih decreased in the urban part of the region from 80-90% to 63-80%. This situation
is due to the fatigue of the electorate of the industrial region from the permanent
political struggle in the highest echelons of power in the country, a certain stability that
appeared with the coming to power of the president from the Party of Regions, whose
business interests are widely represented in the metallurgy of Krivyi Rih. Of course,
not all voters of Krivyi Rih are satisfied with the social reality that has developed in
the region, however, any attempt to change it is regarded by the Krivyi Rih electorate
as an attempt to destabilize. One of the proofs of this is the protest electorate, which
practically does not increase either in the urban or in the rural parts of the Krivyi Rih
region, and voted “against everyone” in the presidential elections.

Considering that prices for metal products on world markets have been falling
since 2011, while prices for energy resources imported into Ukraine remain quite high,
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we can assume that the protest electorate in Ukraine, in general, and in the Kryvyi Rih
region, is becoming more active. in particular.

The decrease in electoral activity in the industrial regions of the East and the
Dnieper region, which traditionally support the Party of Regions, was already
demonstrated during the elections to the Verkhovna Rada of Ukraine in October 2012.
Having given only 35.79% of the votes for candidates from the Party of Regions, the
Dnipropetrovsk region was the only one of the old industrial territories of Ukraine that
voted most actively (5% of votes) for the opponents of the Party of Regions - the right-
wing radical party "Svoboda", whose value orientations are traditionally supported by
the Galician region.

We investigated the presence of value orientations among the population of the
Krivyi Rih region by identifying the features of the development of its confessional
network.

The religious tradition of the population of Kryvbas as a whole remained in the
period 1998-2020. traditional. Residents of the urban core of the region and rural areas
are mostly adherents of the Ukrainian Orthodox Church of the Moscow Patriarchate
(UOC). The dynamics of the growth of the communities of this church showed a steady
progressive trend in all urban and rural areas of the Krivyi Rih region during the
indicated period. Within its boundaries, over the past fifteen years, an average of 3-4
new Orthodox churches have been opened per year, and the number of parishes of this
denomination from 1991 to 2007 increased almost 10 times. It is estimated that on
average this amounted to 11 parishes per administrative units of urban and rural areas
of the Krivyi Rih region. In the territorial distribution of the Orthodox parishes of the
Krivyi Rih diocese of the UOC, which, in addition to the Krivoy Rog region, includes
5 right-bank districts of the Dnipropetrovsk region and the cities of regional
subordination of Kryvyi Rih, Nikopol, Zhovti Vody, Pyatikhatki, Manganets and
Pokrov, a clear disproportion is found. Against the background of the minimum
indicators of the presence of Orthodox communities in the rural regions of Kryvbas,
urban areas stand out sharply in quantitative terms. If in the urban core of the Krivyi
Rih region in 2010 there were 30 Orthodox communities, then in rural areas there were
an average of 2-3. This quantitative gap can be explained by a decrease in the demand
for a religious cult in rural areas of the Krivyi Rih region, which, in our opinion, is
associated with a deteriorating demographic situation (elderly people who had a high
degree of churching or involvement in religious life are dying). In urban areas, on the
contrary, the number of people who turned to religion is increasing due to the revived
tradition of religious life, as well as as a result of the demonstration effect of the mass
enthusiasm for religion. Religiosity is becoming an integral feature of the urban
lifestyle on the territory of the Krivyi Rih diocese of the UOC [19].

The Krivyi Rih diocese of the UOC arose in 1996 as a result of the division of the
Dnepropetrovsk diocese into two independent units. The center of the diocese is the
city of Krivyi Rih. The Krivyi Rih diocese has 239 parishes (2020), 2 monasteries (in
the city of Krivyi Rih), 212 priests in holy orders, Orthodox brotherhoods and Sunday
schools have been established [12]. The formation of the Krivyi Rih diocese created a
certain obstacle to the expansion of the schism in Orthodoxy, as evidenced by the
relatively lower (almost three times) degree of prevalence in the region of the
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communities of the Ukrainian Orthodox Church of the Kiev Patriarchate, as well as
various sects and religious movements.

In the Krivyi Rih region, an all-Ukrainian trend of high growth rates of
communities of Protestant churches was revealed, in comparison with Orthodox
parishes. Since 2004, the number of registered Protestant communities in the urban part
of the Krivyi Rih region has exceeded the similar process in Orthodoxy. As a result, all
urban areas, except for Pokrovsky, have a quantitative predominance of Protestant
communities over the number of Orthodox parishes. Given the fact that Protestant
ethics is one of the markers of the penetration of Western identity into the cultural layer
of any country, it can be stated that the ideals of individualism, the cult of work, success
in life, adherence to rationalism have received the opportunity to take root in the urban
core of the Krivyi Rih region. The rural part of the region remains traditionally
Orthodox, although the village councils, which are geographically close to the urban
area, since 1991 have included a Protestant element in the structure of the confessional
network. In such rural councils as Gleyevatsky, Krasinsky, Shirokovsky, the number
of Protestant communities in 2010, like urban areas, exceeded the number of Orthodox
parishes.

Conclusions

1. The industrial function remains relevant for the modern economic development
of Kryvbas. The region is still characterized by mono-industry specialization in mining
and metallurgical production. This is confirmed by the cost indicators of industrial
products sold by the region, in which the share of enterprises of the mining and
metallurgical complex accounts for 89.2% of its annual volume. The leading role of
mining and metallurgical production is also traced in the structure of employment of
the population of the Krivyi Rih region. According to this indicator, the share of mining
and metallurgical enterprises accounts for 67.5% of those employed in the sphere of
material production.

2. Over the past twenty years, the contradictory nature of the incorporation of the
Krivyi Rih region into the system of territorial division of labor in Ukraine, which was
formed back in the Soviet period of development of this territory, has evolved. Kryvbas
is in demand in the Ukrainian economy as a strategically important territory; since 16%
of the world's proven iron ore reserves are concentrated within the Krivyi Rih iron ore
basin. This resource, as well as ferrous metals and products made from them in
Kryvbas, is the main export product of Ukraine, providing 50% of the country's foreign
exchange earnings and 15% of jobs in Ukrainian industry. At the same time, Kryvbas
is characterized by a predominantly extraterritorial orientation in the sale of
metallurgical products, inherited from the Soviet industrial period. The products of its
mining and metallurgical complex - long products, fittings, wire rod - are in demand
mostly outside of Ukraine. But unlike the Soviet period of the country's development,
this is not due to the fulfillment of the "international debt" to the countries of the
socialist community, but to a reduction in metal consumption in the country's domestic
market. The reprivatization and sale in 2005 of Ukraine's largest metallurgical plant
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OJSC Kryvorizhstal to the steel corporation Mittal Steel only strengthened the
predominantly foreign economic embeddedness of the metallurgy of Kryvbas.

3. The small incorporation of the mining and metallurgical production of Kryvbas
into the space of the Ukrainian economy creates prerequisites for an increase in the
dependence of this production on fluctuations in the world market for raw materials
and finished products. Currently, the mining and metallurgical enterprises of the Krivyi
Rih region have significantly changed the geography of their economic ties. If in the
Soviet period of industrial development they provided not only the all-Union needs for
metallurgical raw materials and products from it, but also supplied them to the
countries of the so-called socialist bloc of Eastern Europe, then the modern geography
of supplies of metallurgical products of Kryvbas is represented by the markets of the
European Union. This market is densely developed, selective in terms of quality and
price of products, which creates additional difficulties with its sale.

4. The weakness of the domestic market of metallurgical products in Ukraine, the
high density of development of the Western European market, the effect of the global
trend of decreasing demand for metal production are forcing the mining and
metallurgical industry of Krivyi Rih to change the internal proportions of the
production of metallurgical raw materials and finished products from it in favor of raw
materials. The increase in the raw material component in the development of
metallurgical production in Krivyi Rih reduces its competitive advantages.
Metallurgists from Kryvyi Rih are trying to win competition with world players in the
market of finished metallurgical products mainly by maintaining relatively low wages
and social protection costs for metallurgists, compared with the leading industrial
countries of the world. Wages in the structure of the cost of industrial production of
industrialized countries average 30-50%, and for metallurgists of Krivyi Rih - 15-16%.
Such a gap in the cost indicators of payment for industrial labor can create a potential
for social tension in the metallurgical industry of the Krivyi Rih region.

5. An analysis of the ten-year dynamics of the main technical and economic
indicators of the economic potential of the Kryvyi Rih region showed that Kryvbas
continues to exploit the production potential that the region inherited from the Soviet
period of its economic development. The basis of this potential is the production assets
of various sectors of the economy. For the entire territory of Kryvbas, there is a
preservation of the value of production assets, which is associated with the inertial
nature of the development of the single-industry mining and smelting specialization of
the territory. This trend is especially typical for the urban part of the Krivyi Rih region,
where the production assets of mining and metallurgical enterprises are concentrated.
Preservation of the value of production assets of various sectors of the economy of the
Krivyi Rih region, as well as high rates of their physical and moral depreciation are the
main markers of the exploitation of the Soviet industrial potential in the region. The
depreciation of fixed assets at PJSC ArcelorMittal Kryvyi Rih reached 82% in 2009,
and the mining enterprises of the region had depreciation of production assets from
36% to 71%. A territorial shift of part of the production assets of Krivyi Rih to the
countryside was noted. Such a shift is associated with the expansion of the repair and
technical base of the mining enterprises of Krivyr Rih and the creation by these
enterprises of entrepreneurial structures of a service nature that allow women to work.
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By the nature of production assets and the conditions of their operation, the Krivyi Rih
region can be attributed to the old industrial territories of Ukraine.

6. The dualistic territorial-administrative and economic structure remains in the
Krivyi Rih region. The region is formed around an industrial-urban core, represented
by 7 administrative urban districts (Metallurgichesky, Dolgintsevsky, Pokrovsky,
Inguletsky, Saksagansky, Ternovsky, Central City districts) and agricultural territories
of 2 settlement and 17 rural councils. The rural territories of the Kryvyi Rih region are
not functionally connected with the industrial-urban core of Kryvbas. At the same time,
it is they who provide their territorial basis for the growth of iron ore quarries, the
laying of roads, pipelines and other infrastructure facilities, repair bases for mines,
places for storing overburden, etc., that is, everything that is directly related to the
process of industrial development of Krivyi Rih old industrial region.

7. Socio-demographic processes in the Krivyi Rih region have historically
evolved as a combination of urban and rural trends. The current content of these
processes coincides with the all-Ukrainian trend of population depopulation. None of
the main demographic indicators that form an idea of the modern population of the
Krivyi Rih region - birth rate, death rate, migration mobility - has a stable positive trend
in the region.

8. A retrospective of the change in the population of the city of Krivyi Rih shows
that the region is characterized by periods when this process took place with indicators
exceeding the national average. During the period of Soviet industrial development,
the region experienced a stable external (due to migration) and internal (due to natural
increase) expansion process of population growth. This was required by the extensive
nature of the industrial production of Kryvbas. Since the 1990s, the balance of
population migration has changed in the region - one of the main sources of its
replenishment. The share of the positive balance of migration in the total population
growth of Kryvbas decreased from 55.7% in the 1960s to almost zero in the 1990s.
This change affected, first of all, the urban areas of Kryvbas. The dynamics of the urban
population in the region is currently determined not by external factors (mechanical
growth), but by internal factors (the balance between births and deaths).

9. In the Krivyi Rih region, the settlement and demographic autonomy of the
urban environment is undergoing transformation. The countryside of Kryvbas has now
become a kind of transition area for a part of the urban population of Krivyi Rih to a
different way of life and activity. This process is found in rural councils spatially close
to the urban areas of the region. Gleyevatsky, Kirovsky, Lozovsky, Novopolsky,
Chkalovsky village councils can be attributed to the number of Kryvbas localities that
are transforming in terms of lifestyle and demographic characteristics. In the above
territories in the period from 1998 to 2020. the most intensive change in the migration
growth of the population was noted. As a result, these territories received the
prerequisites for the formation of new socio-spatial forms of settlement - rural-urban
in terms of lifestyle, with a changed socio-professional structure of the rural population
and a high degree of its territorial and social mobility.

10. The nature of the transformation of the main demographic indicators of the
Krivyi Rih region allows us to determine the type of geodemographic process in this
territorial entity. In the sixty years under study (1960-2020), in the Kryvyi Rih region

MONOGRAPH 115 ISBN 978-3-949059-77-3



ATy
TS
Heritage of European science ‘2023 Part 3 %

(in its urban and rural areas), not only a stagnation slowdown in population growth, but
its negative reduction was formed. The type of geodemographic process for the region
as a whole is defined by us as stagnation-negative, since in Kryvbas there are no
permanent, rather than situational, sources of stimulating the natural movement of the
population, which allow changing the inertial nature of most socio-demographic
transformations. It is not possible to single out any territorial subtypes of the
geodemographic process in the Krivyi Rih region, since the region lacks spatial
diversity in this regard.

11. Regions like Krivyi Rih should be studied from the standpoint of the state of
social tension in them. To this end, we have proposed three blocks of indicators for
analysis: “Material well-being of the population”, “Environmental comfort of life of
the population”, “Social behavior and participation of the population in society”.

The material well-being of the population of the Krivyi Rih region largely
depends on the severity of the problem of "demographic load". The meaning of this
problem lies in the increased number of people of retirement age per one employed in
the economy. In the Krivyi Rih region, there is approximately one employed in the
sectors of the national economy per pensioner. The aging and shrinking of the
population in the Krivyi Rih region leads to an aggravation of the problem of social
protection not only for the elderly, but also for those who are still working. This is a
problem through the prism of which the whole problem of social tension in the old
industrial territories should be considered. In the Kryvyi Rih region, the acuteness of
the problem of "demographic load" has been removed in the last decade by two factors:
the export orientation of the single-industry economic complex of Kryvbas and the
favorable situation on the world markets for raw materials and metal. Both factors have
allowed the administration of the region over the past ten years to refrain from mass
layoffs of pensioners at the enterprises of the mining and metallurgical complexes.

12. Analysis of indicators of material well-being of the population of the Krivyi
Rih region in the period 1998 - 2020 allows us to consider that this territory currently
does not have prerequisites for social tension in the sphere of material support of the
population. Here, there is no all-Ukrainian trend of exceeding the subsistence minimum
over the size of the pension of citizens, contributions to the Pension Fund of the city of
leading enterprises are stable, the size of the average pension in 2010 was twice the all-
Ukrainian subsistence minimum, since 2010 the real average wages, having reduced
the poverty rate, the amount of wages in the urban part of the region exceeds the size
of the all-Ukrainian average wage by almost 1.3 times, the amount of wage arrears has
decreased in the region, and the unemployment rate in the labor market has decreased
(26.0 thousand people) people in 2008 - 15.9 thousand people in 2020). At the same
time, the number of employed citizens in the region remains smaller than that of the
unemployed. This ratio is especially noticeable in the rural areas of Kryvbas. In the
region, wage inequality between men and women persists. The average salary in the
city of Krivyi Rih among women is less than that of men by an average of 1.5 times.
Sociological surveys of the population of the Krivyi Rih region point out the problem
of significant differences in the assessment of the standard of living of workers in the
manufacturing sector and those employed in the field of science, culture, medicine, and
education. A decrease in the standard of living in 2020 was noted only by 26.5% of
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workers in the manufacturing sector of Krivyi Rih. In the cohort of those employed in
the non-productive sphere, this figure reaches almost one hundred percent. A study of
the quality of life of the population of the Krivyi Rih region showed that this
characteristic differs in the urban core of the region and its rural areas. Indicators of the
urban lifestyle (provision of the population with stationary communication sources
from Ukrtelecom, Internet connections, personal transport, availability of paid
services) within the urbanized territories of Kryvbas, unlike its rural periphery, are
either at the level of average regional indicators or significantly exceed them. At the
same time, such a vital indicator for any society as infant mortality is higher than the
regional average in almost all rural areas of Kryvbas, which indicates a low degree of
provision of rural areas with the necessary specialists with higher and secondary
specialized medical education.

13. A characteristic feature of the Krivyi Rih region is its ecological trouble,
which can become a serious factor in the development of social tension. One of the
options for studying environmental trouble in an old industrial region is to analyze the
social consequences of such trouble, i.e. manifestations of elements of discomfort in
terms of the state of health of the population.

Elements of ecological discomfort in the natural environment and the health of
the population of Kryvbas were noted by us within both the urban and rural parts of
the region. These territories are characterized by an increased degree of technogenic
workload, which is three times higher than that in the Dnipropetrovsk region. The
urban landscapes of Krivyi Rih are complicated by multi-tiered ridges of rock heaps
left after the extraction of iron ore. The underground spaces of the city are replete with
voids that provoke soil subsidence and flooding of residential buildings. The share of
Kryvyi Rih accounts for about 8% of the total emissions of substances polluting the
atmospheric air of Ukraine. This is the highest figure among the cities of the country.
Every year, more than a third of the total amount of pollution from stationary and
mobile sources located in the Dnipropetrovsk region enters the atmosphere of Krivyi
Rih. In 2020, each inhabitant of Krivoy Rog accounted for 552 kg of atmospheric
emissions.

In the Krivyi Rih region, the upward trend in the incidence of diseases with a
pronounced environmental causality (neoplasms, various allergic diseases, vegetative-
vascular dystonia, bronchial asthma, bronchitis, various diseases of the upper
respiratory tract) has stabilized. This trend was especially clearly manifested for the
territories of the Metallurgical, Dolgintsevsky, Pokrovsky, Saksagansky and
Ternovsky urban areas. The concentration of industrial enterprises of the Krivyi Rih
region, mainly in the southern urban areas, has formed a stable area of incidence of
oncopathologies within the Metallurgical, Dolgintsevsky, Inguletsky, Saksagansky
districts. These diseases, along with cardiovascular diseases, have been the main causes
of death in Krivyi Rih since 1996.

Rural areas of Kryvbas in 1998-2020 also experienced a quantitative increase in
environmentally dependent diseases, in particular gastrointestinal diseases. This is
typical for such village councils as Geikovsky, Lozovatsky, Khristoforovsky,
Chkalovsky. Within the territories of the listed village councils, there is the water area
of the Karachunovsky reservoir, the largest natural and man-made object created for
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water supply to the city of Krivyi Rih in the Ingulets river valley. The bottom of this
object is polluted with technogenic silts, which significantly worsens the quality of
drinking water consumed by the population of rural regions. As a result, the rate of
gastrointestinal diseases in the Krivyi Rih region is 10 times higher than the average
for Ukraine.

In the analyzed period 1998-2020 in the Krivyi Rih region, the dynamics of
diseases that are not directly related to the quality of the environment, but are derived
from the socio-economic problems of the old industrial territory, have worsened.
Tuberculosis, venereal diseases, alcoholism, drug addiction and AIDS are ubiquitous
in the region. Every day, 2 people are registered in the region who are diagnosed with
tuberculosis for the first time, and annually this figure reaches 800 people. The region
continues to face a dangerous upward trend in the incidence of tuberculosis in children.
Among the reasons for the spread of tuberculosis in the Krivyi Rih region, one can note
the environmental factor, migration processes, and most importantly, the combination
of the tuberculosis epidemic with the spread of HIV infection. Krivyi Rih in 2020
ranked first in the Dnipropetrovsk region in terms of the incidence of AIDS.
Geographically, AIDS in modern Kryvbas is widespread both in urban and rural parts
of the region, correlating with the spatial pattern of the spread of drug addiction.

14. The prevalence of drug addiction, alcoholism and crime in Kryvbas, along
with the environmental discomfort of living in the region, is a factor in the growth of
social tension. In the Krivyi Rih region, there were 56.7 drug addicts per 10 thousand
people, in the Dnipropetrovsk region this figure reached 36, and in Ukraine - 28 people.
The situation with the spread of drug addiction in Kryvbas is complicated by the
criminogenic component. Drugs in the region have become a lucrative business for
organized crime groups. Territorially, drug addiction and alcoholism in the Krivyi Rih
region are combined with areas where there is an increased manifestation of cases of
criminogenic behavior. The highest rates of the number of crimes registered in the
region were noted by us in the above period in the urban areas of Kryvbas (Tsentralno-
City, Saksagansky, Zhovtnev, Ternovsky). For the same districts, the incidence of drug
addiction is typical, exceeding the regional average for the Dnipropetrovsk region.

15. The social activity of the inhabitants of the Krivyi Rih region is generally
closed to regional problems. Social processes initiated by the politicization of
consciousness are not manifested here. The mentality of the population of the region is
ecologized more than politicized. Residents of Krivyi Rih, according to the results of
sociological surveys in 2020, among the most important problems for citizens note
issues related to the poor environmental situation, poor quality of medical care, low
standard of living in general, as well as unsatisfactory work of the city's housing and
communal services.

The weak politicization of the consciousness of the inhabitants of Kryvbas
affected their electoral behavior. In the Kryvyi Rih region, there is a tendency to reduce
the electoral activity of the population (the proportion of those who voted from those
who had the right to vote). This was demonstrated by the presidential elections in
Ukraine in 2004, 2010, 2014, 2019. Over a six-year period, the indicators of electoral
activity of the inhabitants of Kryvyi Rih decreased in the urban part of the region from
80-90% to 63-80%. This situation is due to the fatigue of the electorate of the industrial
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region from the translation into society of a permanent political struggle in the highest
echelons of power in the country, a certain stability that appeared with the coming to
power of the president from the Party of Regions, whose business interests are widely
represented in the metallurgy of Krivyi Rih. Any attempt to change social stability is
regarded by the Krivyi Rih electorate as an attempt to destabilize. One of the proofs of
this is the practically non-increasing share of the protest electorate, which voted
“against everyone” in the presidential elections, neither in the urban nor in the rural
parts of the Krivyi Rih region. The population of the Krivyi Rih region is characterized
by Orthodox identity, traditional for most territories of Ukraine. Residents of the urban
core of the region and rural areas are mostly adherents of the Ukrainian Orthodox
Church of the Moscow Patriarchate (UOC). At the same time, the population of the
urban core of the Krivyi Rih region over the past ten years has shown signs of a change
in confessional identity. Here, the all-Ukrainian trend of high growth rates of
communities of Protestant churches, in comparison with Orthodox parishes, is
revealed. This is a potentially conflict situation that can change the social tension in
the region towards a socio-cultural confrontation between the values of Orthodox and
Protestant ethics.
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KAPITEL 7/ CHAPTER 77
IMPLEMENTATION OF THE "AFFORDABLE MEDICINES" PROGRAM
IN THE CONTEXT OF PROVIDING MEDICAL SERVICES TO THE
POPULATION

DOI: 10.30890/2709-2313.2023-17-03-009

Beryn

I'ymaniTapHa kpu3a, sika 0yJia CIpUYMHEHA HECTIPABETMBOIO BOEHHOIO arpeciero
pocii mpoTu YKpaiHu, BKE MpHU3BEJia JI0 MAacOBOTO IepecesieHHs YKpaiHIIB Ha
TepuTopito kpain €Bponeiickkoro Corosy [7, 8, 9]. Uepes 11e TOCTpUM IMUTAHHIM €
3a0e3Me4eHHs] YKpPATHIIB BIAMOBIIHUM MEIUYHUM OOCIYroBYBaHHSIM, 30KpeMa y
BUIAJIKY MepeOyBaHHs 32 MexaMu Hamoi kpainu [S]. 3 2022 p., okpiM HalIaroaKeHHs
HOPMAJIbHOTO TIOCTaYaHHS JIKIB Ha OKYINOBaHI TepUTOpli YKpaiHW, Ha Ti, ILIO
3HAXOMATHCS B 30HI IPOBEJICHHS aKTUBHHUX OOMOBHX JIiH, TTporpama «JloCcTymH1 JKn
Ipaloe, BpPaxoBYIOUM CHUTYAIlll0 CbOrojieHHs [6; 7]. Pe3ynbTatu aHamizy HUHIIIHBOT
CUTyaIlil BUCBITIIOIOTh HENPUXOBAHUN aXIOTaK HABKOJIO PUHKY MEIUYHUX
npenapariB. Lle € yeproBum BUKIMKOM 1T iporpamu «JlocTymH1 JIIKW» HA TEPUTOPIi
VYkpainu, 1e TpaauiiiiHO iCHyBaJla MOXJIMBICTH OTpUMAaTH HEOOXITHUN MEIUIHUI
npenapar, BKJIIOYAIO4YH TakoX OeHediliapiB gaHoi nmporpamu. B ymoBax BO€HHOTO
qacy CIIOCTEPIraeTbCs HecTaya MEAMYHUX MPEnapartiB y BENUKIM KITbKOCTI alTeUHUX
MYHKTIB 110 BC1M kpaiHi. HaBiTk 32 yMOBHM 3/1aroke€HO01 JOCTABKH JIIKAPCHKUX 3aC001B,
IIBUJIKICTh peastizallii nmpenapariB € HabaraTo BHUIIOK, HK OOCSTH JTOCTaBJICHHS LIUX
npemnapariB B anTeku. HalOUIbIl Ba)KKOIO € CUTYaIlisl B MICTaxX 1 HACEJICHHUX MyHKTaXx,
iH(pacTpyKTypa SKuUX 3pyiHOBaHa B pe3yJibTaTi BOEHHUX i, IO MPU3BOIUTH [0
MOPYILICHHS CUCTEMH MEIUYHOTO 3a0€3MeUYeHHS Ha IUX TEPUTOPIAX. biumbln Toro,
cepesl HaceJIeHHS CIOCTEPIraeThCsl TEHACHIIIS 10 XaOTUYHOI 3aKYITiBJIl JIKIB, 5Kl € B
HAsIBHOCTI B anTeKax, 110 MOXe€ MOsSCHIOBATUCh BUCOKUM piBHEM cTpecy. Hapasi 1i ta
IHITT BaXJIMBI THTAHHS € aKTyalbHUMHU [JIi TPOTpaMH peamsallii mporpamu
«JoctymHu mikm».

BaxxnuBuM TUTaHHAM € TaKOX KPUTHYHUN piBEHb HEOaKaHWX BariTHOCTEH
KIHOK YKpaiHd, SKM CTalld KEPTBAMHU HACWUIA 3 OOKy OKymaHTiB. JKepTBH, IO
BIDKMBAIOTh MICJIA YKOPCTOKOTO AaKTy HACWJUISL, 37e01IbIIOro OyBarOTh BariTHI
HeOaXKaHUMU JIITbMU, HE TOBOPSTYH B3KE PO T€, 1110 BOHU € OJTHOYACHO Y CTaIii TOCTpoi
NICUXOJIOTIYHOT Kpu3u [6]. BosoHTepChKI opraHizaiiii mo BCiid KpaiHi yCHIIIHO JII0Th
31151 ONTUMI3AIIT ICHYIO4Oi CUTYaIliil [8], HATOMICTh PiBEHb COIlaTbHOT HEOE3MEKH,
sSKa ICHY€ Yy 3B’SI3Ky 13 HEMOXJIUBICTIO /10 (PIKCYBaHHS aKTIB HACHIUIA, BHUMarae
BTPYYaHHSI JI€pKaBHUX TPOrpaM BIAMOBIAHOTO COLIAJIBHOIO Ta MEIUYHOTO
3abe3neueHHs. Ha Hamy ngymky, mnporpama «JlocTymHi Jiku» € HaWOUIbII
ONTUMAJILHUM MEXaHI3MOM 1010 MATPUMKH KEPTB 1 MiHIMI3aIl1i HACJI1IKIB HACHJIJIS.
VY Hamomy JOCHiIPKeHHI MU IIPOaHaNI3yeMO, SIKI MEXaHi13MHU MIATPUMKH MaloTh OyTH
3aMpoBaHKEHO B MEXax peaiizarfii mporpamu «JlocTymHi Jikm» ajs 3amoOiraHHs
MO>KJIMBOI COIliaTbHOT KaTacTpo(du yKpaiHCHKOTO HACEJICHHSI.

PesyabraTn pociaimxennsi. 2022 p. ocTtaTouHO 3MIHUB peanii CBITOBOI
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cruibHOTU. BiitHa, sKy po3B’sizana pd mpotu YKpaiHu 24 JHOTOrO IBOTO POKY
MOXWTHYJA pPIBEHb BIEBHEHOCTI y Oe3memi Ta ONTUMAIbHOMY CTaOUTEHOMY
¢dbyHKIIOHYBaHHI B MaiOyTHhOMY. [[uMBUIbHE HaceneHHs YKpaiHU MOTEpIac Bif
HACJIAKIB 37I0YMHHOT BiiHU. B mux ymoBax mporpama «JlocTymHi JTiKu» HE TPUTTHHSIE
mpaIoBaT, 3a0e3meuyloud OCOOJIMBO Bpa3jWBI  BEPCTBM HACEJICHHS BciMa
HEOOXIJHUMH TpernapaTamu, 3TiTHO YMOB, 0 SKHX 3BHKJIN OeHedilliaph MpPOEKTY.
[Tporpama peimOypcartii Jikapcbkux 3aco0iB «JlocTymHi mikn» 3anpoBamkena y 2017
p. 3 METOIO 3ano0iraHHsl HEMPaBUIBHOMY Ta HEPAIIOHAJIbHOMY 3aCTOCYBAaHHIO JIKIB,
M1JBUIIEHHS JOCTYIMHOCTI SIKICHUX, €pEKTUBHUX Ta OE3MEYHUX JIIKAPChKUX 3aC001B.

VY Ilporpamy «JloCTyIHI JIIKW» BXOASATH:

ONTUMI3AIllsSl CTaHy 3J0pOB’S HaceJeHHsS YKpaiHu HUITXoM Ja0¢hiHAHCYBaHHS
MeBHOT KaTeropii JIKIB 13 OIOHKETY JIepIKaBH;

peryJiroBaHHs (papMalleBTUYHOTO Oi3HECY IUISIXOM 3a0XOYEHHS PO3IIUPEHHS
anTEYHNX MEPEK;

JepKaBHE PEryJIIOBaHHSA I1H Ha JIesKi (papMaleBTUUHI NIpenapaTy;

3aJTy4eHHS alTeYHUX Mepex 0 (QYHKLIOHYBAHHS MPOrpaMu «JoCTymH1 JTKN»;

PO3BUTOK CUCTEMH peiMOypcallii BApTOCTI JIKIB.

3riTHO CBITOBOTO JOCBiAYy, peiMOypcallis JIKapChKUX 3aco0iB CIOHYKa€e
HACeJICHHS BIIXOAUTH BIJ TMPAKTUKH CAMOJIKYBaHHS, CIHpHUsS€ €(PEKTUBHIIMIOMY
dapmaneBTHYHOMY 3a0€3MEUCHHIO HACeNeHHs, a TaKoX pOOUTh MPO30pUM
BUKOPHCTAHHS JIeP’KaBHUX KOIITIB

3a mporpamoro peimoOypcarii «JlocTymHi JIIKKW» TaIllEHTH MOXYTh OTPUMATH
Oe3ormaTtHO (200 3 HE3HAYHOK JOTUIATOK) MEAWYHI TpenapaTd BijJ CepIeBO-
CYyJIMHHUX 3aXBOPIOBaHb, OpOHXiabHOI acTMU, Aiabety Il Tumy, 3acoOu nepBUHHOT Ta
BTOPUHHOI TpodiIakTUKA 1H(PAPKTIB Ta I1HCYJIbTIB. BuOip maHuX 3aXxBOpHOBaHb
0oOyMOBJIEHMH iX 4YacTOTOI Ta HETaTUBHUMH HACIIAKAMH, 30KpeMa JIeTabHUMU
BumagkamMu. KpiM TOro, nmaHi 3axBOPIOBaHHS MOXHA €(QEKTHUBHO JIIKYBaTH
aMOyJIaTOpHO.

Hapasi y mporpamy «/loctymni mikm» BXxoauTh 297 mikapChbKUX 3aco0iB, a
KITBKICTh Oe301aTHux ckianae 93. Tak, y nporpami «JlocTymHi JTiKn:

205 mikapchKuUX 3ac001B — JJIS JTIKyBaHHS CEPIIEBO-CYIUHHUX 3aXBOPIOBAHb;

24 — nns nepBUHHOT Ta BTOPUHHOT TPO(DITaKTHKY 1H()APKTIB Ta 1HCYJIBTIB,

48 — ns mikyBanHs Aiabery Il tumy;

18 — nu1st MiKyBaHHS OpOHX1aJbHOT ACTMH;

2 JiKapChbKUX 3acOo0M — JIJIs JIIKYBaHHSI peBMAaTUUYHHUX XBOPOO (3a 11l mpenapaTu
Mali€HT CIUIavye TOBHY II1HY).

ComianpHe  3a0e3medyeHHs TIPYHTYEThCS HA  CHEIIaNi30BAaHUX  HOpMax
MDKHApOJHOTO IIpaBa, 30KpemMa KOHBEHIi MixHapojaHoi opraHizaiii npami «IIpo
MiHIMaJIbHI CTaHJIApTHU COINAJBLHOTO 3a0€3IMEeUeHHs», 3TJIHO 3 SKOW 10 cdepu
COLIIANILHOTO 3a0€e3MeYeHHS HaJIe)KUTh MEAMYHA JIOTIOMOTa, JIONIOMOTra B pa3l XBOpoOH,
0e3po0iITTsA, CTapoCTi, TPYAOBOro KaminrBa abo mnpodeciiHuX 3aXBOPIOBAaHb,
1HBaJIIHOCT1, BTPATH TOAyBaJbHUKA, Y MEPioJ] BariTHOCTI Ta MpHU MOJIOTax, CiMeiHa
nonomora [10].

B cyuacHux ymoBax 10oCTaBKa JIKiB 3/[1HCHIOETHCSI HABITh HA TEPUTOPIIO PETIOHIB,
7ie TpUBae akTUBHA (aza OOMOBUX [I1, HABITH TaM, 1€ ICHY€ BEJIUKHUMN CTYyMIHb PUSHKY
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PO3BUTKY Takoi. TUM He MEHIII, Cy4acHi JIOT14H1 3aCTePEKEHHS] BOEHHUX aHAIITHKIB, a
TakoXK crnernudivyHa TOBEMIHKAa «KpaiHU-CYyCila» BKa3ylOTh Ha T, IO Hapasi
MOJIepHi3alli moTpedye He JIMIIe CHCTeMa 3a0e3IeUCHHS HAaCceJISHHS JIIKaMH TePIIOoi
HEOOXITHOCTI, a i caM MEePeTiK JIIKiB Ma€ CyTTEBO 30IBITUTHCH MTOPIBHSHO 3 TUM, YOTO
moTpeOyBaIM YKpaiHIll HarepeaoHI pOCIHCHKOTO BTOPrHEHHS. TaKuM YHHOM, OJHUM
3 JIBOX HANOUIBIN NEPCHEKTUBHHUX OJIOKIB CHCTEMH MEIUYHOTO 3a0C3IICUYCHHS Ha
ChOTOJIHI MAalOTh CTaTU Mpenapartd, Kl CyTTEBO 3HWXKYIOTh CTYIIHb pajialiiiHOro
BIUIMBY, @ TAKOX JIIKHU JJIsl IOTIEPEIPKEHHS HeOaKaHOo1 BariTHOCTI B YMOBaX BIMHH.

Pociiicbke BTOprHEHHsI B YKpaiHy HEraTMBHO BIUIMHYJIO Ha (DYHKIIIOHYBaHHS
BCIX cdep KUTTe3a0e3MEeUEHHsI HACENEHHs, BKJIIOYAIOYM MpOrpamy MeIUYHUX
rapaHTii, 30kpeMa «JloctymHi jdiku». 3mounHHa a1 X X1 CT. BiifHa cTasa pyliieM Ta
MIPUYUHOIO TPUCKOPEHOTO 3alpOBaHKEHHS BEIMKOI KIUJIBKOCTI 3MiH JI0 1CHYIOUMX
porpam MeJMYHOro 3a0e3MeUeHHs HaclleJIeHHs Y KpaiHu.

[Iporpama «JlocTymnHi JiKW» HE MPUIIMHUIA CBOTO (PYHKIIOHYBaHHSA B yMOBax
BOEHHOTO Yacy. binbmr Toro, ii OyJ0 po3MIMPEHO 3 METOK ONTHUMI3AIli MATPUMKH
TUMYACOBO MEpPECceICHNX 0C10 B MekaxX Ta 1mo3a MexaMu Y KpaiHu.

PerymtoBanHs (hapMaiieBTUHUHOTO PUHKY Y€Pe3 PO3BUTOK alTEUHOI MEPEXKi, sSKa
ckiazae Hapasl 9384 anTeyHMX 3aKiIaiB B MeXax nporpamu «JlocTymHi JiKn»,
MIPOBOJUIIOCS 32 TAKUMU MTPUHITUTIAMHU:

y4acTh y IPOrpami Ja€ MiJCTaBU JIsl ONTUMAILHUX YMOB OPEHIU IPUMIIICHb 1]
TOYKHU PO3JPiOHOT TOPTiBJIl MEAUYHUMU 3aCO0aMU;

CITpOIIIeHa MPOoIeAypa OTPUMAaHHS JIIEH31M Ha MPOJIak Ta BUPOOHUIITBO JIIKIB B
yMOBax anTeKH, a TAKOXX TaKHUX, 1110 € OB’ I3aHUMHU 13 001IrOM HAPKOTUYHUX 3aCO0iB,
NICUXOTPOMHUX JIKIB Ta MPEKYPCOPIB, LIIHU HA SIKI PETYIIOI0THCS IEPKABOIO;

HEOOMEKEHa KIJIbKICTh MOXJIMBHX JI0 CTBOPEHHS CyO’ €KTIB rOCHOJApOBAHHS
alTeYHUX 3aKJIaiB B CUILCHKIN MICLIEBOCTI.

Ha miacrasi IlosicHroBanbHOI 3amucKd 10 MPOEKTYy 3akoHy Ykpainu «IIpo
BHECEHHs 3MIH 10 3akoHy Ykpainu «lIpo mikapceki 3aco0m» 110710 3a0e3neueHHs
E€KOHOMIYHOI KOHKYPEHIII Ta 3aXUCTy MpaB MAIi€HTIB MPHU 3A1ACHEHHI pO3apiOHOT
TOPTiBIIl JIKAPCHKUMH 3aco0aMi» MOXXHA 3pOOUTH BUCHOBKH, IO YIIPOJIOBXK
JOCIIKYBAaHOTO Tepiofy Oy 3ampoBaJKEHI Takl HampsIMH JJisi PEryJIOBaHHS
(bapmManeBTUYHOTO PUHKY:

PO3UIMPEHO 3arajibHy KUIBKICTh allTE€YHUX IMYHKTIB MO BCIA KpaiHi, 30Kpema y
cenax, Cemuilax, MaJeHbKMX MICTEYKax TOILIO, TOOTO po30yAOByBajlaCch Mepeka B
paMKax KOXKHOTO MiANPUEMCTBA;

3a[1s1 omTHMI3amii piBHSA KBami(ikariii Ta KoMMeTeHLId (apManeBTUIHOTO
nepcoHanxy OyJo 3ampoBaJKEHO HU3KY MOTHBAIIWHUX IMAKeTiB, sIKI Mepeadadaiu
ONTHMAaJIbHI YMOBU HaBYAHHS Ta MiJBUINECHHS KBami(iKaiii, MiIBUIICHHS 3ap00iTHOT
IJ1aTH, a TAKOX CTHMYJIIOBaHHS JI0 HAaBYaHHS Ta CTaKyBaHHS MOJIOJUX CIICIaIiCTIB
3a KOPJIOHOM, TOIIIO;

3aMpoBaKEHO ONTUMAJIbHY MPOTrpaMy IMOJETIIEHHs OTPUMAaHHA JIEeH31i Ha
3M1MCHEHHS TOPTiBII JIIKAPCHKUMU 3aC00aMH ISl TPUEMITIB, SIK1 BUPIIIATh BECTH
BJIACHY TOCHOAApChKy MiSJBHICTh B CeJlaX, CEJIUIIaX; KUIbKICTh MOMXJIUBUX IO
CTBOPEHHS ITYHKTIB HE OOMEXKY€EThCS Y MOPIBHSAHHI 13 UMM MOKA3HUKAMU Y MICTI;

M1JBUIIIEHO BUMOTH OO0 i IPUEMITIB-3aCHOBHUKIB 013HeCy y cdepi po3apioHo1

MONOGRAPH 122 ISBN 978-3-949059-77-3



At
TS
Heritage of European science ‘2023 Part 3 %

TOPTiBJl JIIKAPCHKUMHU TIpernapaTtaM. 30KpeMa, Hapasi NpUHANMHI OJWH TaKui
HiANpUEMENs Ma€ BIAMOBIIATH KBaJi(iKaliitHOMY IIeH3Y, TOOTO BIAMOBIIATH JaHOMY
BUJIy €EKOHOMIYHOT AiSUTBHOCTI 32 KPUTEPIEM OCBITH.

3anponoHOBaHI HaNpsAMU pEryiaroBaHHSA (apMaleBTUYHOTO PHUHKY CYTTEBO
BIUIMHYJIM Ha 3a0e3neueHHs HaceleHHs Jiikamu. OJHaK, BIPOBAKEHHS MPOTrpamMu
«locTymHi JiKM» Mano i HeTOMIKH.

AKTUBHUN TOMUT Ha PUHKY (apMaleBTHUHUX Ta MEIUYHHX TMpernaparis,
XBUJIBOBI Mepe0oi B IXHbOMY IMOCTa4aHHI CYTTEBO BIUIMHYJIM Ha CUTYaIlll0 HecTadi
KUTTEBOHEOOXIAHUX IMpenaparis, K s 0eHediuiapiB nporpamu «JlocTymH1 JTiKn»,
TaK 1 JIJI1 BCOTO HaceyieHHs Ykpainu. Lle mpusBeno 10 3pocTaHHs PiBHS CTpecy,
HaIPY>KEeHHS, aXK10TaXy 1 30UTbIIEHHS TOMUTY B TEOMETPUYHINA MTPOTrpecii.

3 oaHoro OOKy, 30UIbIICHHS TOMUTY Ta axioTax Oynau abCOJIIOTHO
nepea0avyyBaHUMU B paMKax HHMHI ICHYI04Oi cuTyarlii. OJHOYacHO, KpHu3a Ta nepedoi
y OCTayaHHI JiKiB OyJIM MOKIMBUMH 32 TaKOIO IPOTPECIEI0 MOMUTY HAaBITh 1 B YMOBaX
MupHOro yacy. Cucrema ep>kaBHOi OXOPOHU 3/10pOB’sl HACEJICHHSI Ma€ BpaxoBYBaTH
1CHYI0Y1 Ha CbOT'OJIHI 3arp0o3H, sIK1 IIOCTAIOTh MEPe1 HaCceISHHIM Haloi kpaidu. JlieBum
THCTPYMEHTOM JIJIsI BPETYJIFOBAHHS 11i€1 CUTYyaIlli € mporpama «JlocTymH1 K.

3riIHO0 peKOMEH/alllii JiKapiB Ta €KCHepTIB 3 XIMIYHUX HAyK, ICHY€E JEKUIbKa
HEOOXITHUX €JIEMEHTIB MiATOTOBKH JI0 PaJl0aKTUBHOI 3arpo3u. Ilicis oromomieHHs
MOBITPSHOT TPUBOTU JIIOJIMHA Ma€ MPUOIM3HO 5 XBWIMH Ha Te, MO0 CXOBATUCh y
oesneunomy Micti. Lle 6e3neune micie mMae OyTu obnagHaHe, TOOTO MICTUTH B COOi
BCE HEOOX1HE, 110 MOXKE 3HAJ00UTHUCH JIJIsl TOTO, a0K MPOTPUMATHUCH JIEK1JIbKa TUXKHIB
(abo0 wMicsIiB) 6€3 MOXKIMBOCTI BUXOAY 3 HbOTO. Y MEpesiKy KUTTEBOHEOOXI1THUX
peuelt MaroTh OyTH: HEOOXIIHHMM 3amac OyTUJIbOBAHOI BOJAM, 1Ki, 110 HE TCYETHCH,
pajio Ha Oarapeiikax, CBIUKM Ta CIpHUKHM Ha BUIAJOK, SIKIO HE OyJe CBITjIa, a TAKOX
YKOMIUIEKTOBaHOI anTeukd. OKpiM JTiKIB, sIKI BUKOPUCTOBYE JIFOJIMHA, ICHY€E TIEPEITIK
JIKIB, sIKI BAPTO MaTH B alTedIll HA BUNIAJ0K PaialliiHOTO 3apayKEHHS, IKUI BlJJOMHIA
HE BCIM IMPEACTaBHUKAM IUBIJILHOTO HACEJICHHSI.

OO00B’A3KOBUMH CKJIAJJOBUMH TaKOi alTEUKH €: HOJ — Ha BUMAJO0K KPUTHUHOTO
3pOCTy PiBHS pajiallii, OHJaHCETPOH — MPOTUOIIOBOTHUI 3aci0, KUl yCyBae HyIOTY,
HEOOXITHUN s OOpOTHOM 3 OCHOBHHUMH TPOSBAMH TEPBUHHOI PEAKIli TpH
pagianiiHoMy BIUTMBI; pajiorapaac — Juisi Ipo(iIaKTUKA HAKOTIUYEHHS B OPTaHi3Mi Ta
IPUCKOPEHHS BUBEJICHHS 3 HHOTO Pai0130TOIIIB ME3110 Ta PyOiIito.

TakoX y «TpUBOXKHIHN BaJi31[1» KOXKHOTO YKpaiHIIs MatOTh Oy TH:

KOMIAKTHI TEPMOKOBJIpU. 3a OpaKy cTaOUILHOIO €JIEKTPO- Ta TEIJIONOCTaYaHHS,
1€ cTa€e aOCOJTIOTHO HEOOX1THOKO PIUYI0 HE TUIBKU B yMOBaX MOKJIMBOIO IEpeOyBaHHS
HaceJleHHs1 y 00MOOCXOBHIIAX, ane W JJisl YCHIIIHOTO 30€peKeHHs TeIia HaBITh y
BJIACHOMY NTOMEIIKaHHI. BibII TOTr0, B yMOBaX NOCTIMHOTO IEPEHANPYKEHHS €JIEKTPO
- Ta TEIUIOMEPEX, OKPIM €KOHOMIi €JIEKTPOEHEPTii, HACEJIEHHS MAa€ JIOJTYyYUTHUCH 0
€KOHOMII Teruia, 30KpeMa, BUKOPUCTOBYIOUM TEPMOKOBIPU Ta TEPMOOLTU3HY (sKa, B
yMOBax BIiifHH, Oe33allepeuH0, Ma€ HaJaBaTHCh B paMKaxX JEpXKaBHUX IpOrpam
HOIATPUMKHA HACEJIEeHHA, Ta, Ha Hally TyMKy, Ma€ OOOB’SI3KOBO BXOJWUTU Yy CKJIaJ
«TPUBOXKHOI BaJli3KW», 10 Mae 3abe3rneuyBaTHUCh B paMkax mporpamu «JlocTymHi
JTKN);

TYPHIKET, SIKUil € eeKTUBHUM 3ac000M I 3yITMHKHU KpoBoTeyi. B ymMoBax BiliHM
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MEIUKU HE PEKOMEHAYIOTh BUKOPUCTOBYBATH JIKIYT, OCOOJMBO, SKIIO ICHYE
MO>KJIMBICTB 3acTOCYBaTH TypHikeT. [Iporpama «JloctynHi Jiki» B yMOBax BiHU Ma€e
3a0e3revyBaT HACEJICHHS He JIMIIE JIIKAPChKUMH, a i pATYBaJIbBHUMU 3ac00aMu;

HOCOTJIOTKOBHM MOBITpOIpoBija, okito3iiHa moB’si3ka (Halo Chest Seal) — na
BUMAJ0K MPOHUKAIOYUX MMOPAHEHb TPYIHOI KIITKH, «[3painbcbkuil OaHmaxo, KUl
3aMiHIOE 1HAMBIAYyanbHUM nepeB’si3yBaiabHUi naker (IIII1), mxryT Ta HaTHCKalO4Hil
CJIEMEHT, CTepWIbHUN OWHT, TMepeB’si3yBajlbHUN OWHT 13 TEMOCTAaTHKOM (BiH
NpPU3HAYEHUH JJIs1 TAMIIOHYBAHHS paH 1 Ma€ y CKJaJi KpPOBOCIIMHHUM 3aci0), miacTup
y KOTYUIL, SIKHA MO’KHa JIETKO BIJIpBaTH, TiNOAJepreHHUu miactup, 2-3 mnapu
OJIHOPA30BUX TYMOBHUX PYKOBHYOK, MPOTHOTIKOBA Tiporesiena Mo’ si3ka (3a3puyai ii
HEMa€ y CTaHJapTHOMY HaOOp1), TAKTUYHI HOXKHILIL;

YOpPHUI MapKep — Ha BUMAJI0K HEOOX1THOCTI POOUTH 3aMiTKU Ha JKTYTI;

apMOBaHUI CKOTY — B €eKCTPEHHUX BHUIMAJAKaX BiH MOKe 3aMiHUTH 1OB’a3Ky Halo;

3aco0M  3aradbHOI  HEOOXITHOCTI:  JKapO3HWKYBajbHI, AaHTUTICTaMIHHI,
KPOBOCIHMHHI, aHTUIIapeHl Tpemapatd, IJIaCTUPl, CTEPUIIbHI  CEPBETKH,
AHTUCENTUKU, 3HEOOTIOBAJIBHI, JIIKM BiJl KIKOBHUX 1H(EKITIH, cripei 115 ropiia, Kparu
JUISL HOCa, TIPOTU3aMaabHI Kparuli IS ouek, MeIUYHI MacKu;

MEJUYHI TperapaTH, ki JII0IMHA IPUMae Ha TOCTIHHIN OCHOBI.

[Iporpama «JlocTymHi JiKM» BKIIIOYAE JOTMOMOTY Y BUTJISII KOMIUIEKTYBaHHS
«anTe4yoK BOEHHOTO Tepiony» mpodecioHaATaMH.

BapTto BpaxoByBaTu (piHaHCOBI MOXKJIMBOCTI JIIOAUHU. Tak, 6€3yMOBHO, Mailxe
KOJKHA JIFOJMHA B HaIllli KpaiHi TaK YM 1HAKIIIE Majia JI0 BITHU Tak 3BaHy «()iHAHCOBY
MOAYIIKY», aje HEeMae CYMHIBIB, IO OUIBIIICTh HaceJIeHHsS YKpaiHu, 3a YMOBHU
BIJICYTHOCTI po0OOTH Ta/abo 3apoOITHROI IIJIaTHI BXKE€ JaBHO BHYEpHAIM IIIO
«TOYIIKY», HE3aJIEKHO B1Jl TOTO, SIKOIO CYTTEBOIO BOHA OyJia 10 itoToro 2022 p. Tomy
BBKAEMO HEOOX1THUM 3aMpOBAKEHHSIM Y TPAKTUKY CUCTEMH JKUTTE3a0C3MEYCHHS B
VYkpaini nporpamu «JlocTymnHi JiKkn».

Bapro Bu3HaumtH, mo aepxkaBa Mae OyTu 3amisHa y (opMyBaHHI Tpyn
CHEIIaJIiCTIB, MEJNKIB Ta (hapMaIleBTIB, sIKI O MOTJIM OMIEPATUBHO, OE3IMOMUIKOBO Ta
npodeciiiHo 310paTh anTeuky I KOXHOTO TPOMAaJsHUHA, SIKUW TepedyBae Ha
TepuTOopii YKpaiHu Ta HaJaBaTU KOKHOMY, XTO ITOBEPTAETHCS 10 Y KPaAiHHU.

B ymoBax BiiiHH, TakOX BaXKJIUBUM € CIPUSHHS BOJIOHTEpaM, SIKi JIIOTH B
mporpamax MoCTa4aHHs MEIUYHUX 3ac001B BCIM MOTPEOYIOYNM HABITh Ha TEPUTOPII,
ne TpuBae akThBHA ¢aza OOMOBHX Mii, 3 METOI JOMOMOTH y MOCTa4aHHI TaKHUX
«OIEpaTUBHUX AaNTe4YOK BOEHHOro mepioay». HeoOXximHo, 100 BOJIOHTEPH
JOMy4YaIncCh, 3a MOXIMBOCTI, /10 PO3IMOBCIO/DKCHHS CEpe/l HaceJIeHHS 3HaHb Ta
HEOOXIJHUX HABUYOK HAJIaHHS TMEpIIOi MEJAUYHOI JOMOMOTM MallieHTaM 3
nopaHeHHsIMU. BBakaemo, 0 MillHa Ta 37aro/pkeHa Mepeka BOJOHTEPCHKUX
00’eiHaHb B HAIII KpaiHi IpHUiiMe 1€l BUKIIUK 13 BEJIUKUM €HTY31a3MOM.

Ha mnamy naymky, HEOOXITHUMH MEIWYHHUMH 3aco0amMu, SKUMH MaloTh
3a0e3nevyyBaTuCh anTeyku, MaroTh OyTH 3acoOu rpymu morning-after pills, ToGTo
npernapaTy 3a/J1s KOHTpaueniii post factum HaCUIBHUIIBKOTO CTATEBOTO aKTY.

[lepemycim Maemo 3a3Ha4yuTH, 110 3riAHO YKeHeBcbkoi KOHBeHIIIT Bix 1949 poky
Ta JOMATKOBOTO TPOTOKONy 10 JKeHeBChKMX KOHBEHINA Bim 12 cepmas 1949 p.
CeKCyaJlbHE HACHJIbCTBO y BCIX HOro MposBax € 3JI0YMHOM IPOTHU JIOASHOCTI Ta
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BOEHHUM 3J104nHOM. Y 2000 p. Mi>xkHapoaHui TpUOYHAI 111010 KoyuiHbo1 FOrocnasii
B ["aa3i Ha3zBaB 3fBaiiTyBaHHS 3JIOYMHOM MPOTHU JIOASHOCTI. OTXe, BIAMOBIIHO 10
MOCTYJIaTIB MIDKHAPOAHOIO 3aKOHOAABCTBA (POPMH CEKCyalbHOI'O HACHIJICTBA Haj
rpoMajisHaMH1 MiANaJAI0Th 11 BU3HAYEHHS KaTyBaHHA: KOPCTOKHUX, HETOACHKUX i,
Kl TPUHIKYIOTh TiAHICTh JoAuHU. [IpoBojasiuM aHajorilo MK MOCTyJaTaMH
MDKHApPOJIHOTO Ta YKpPaiHCHKOTO 3aKOHOJABCTBA, BApTO BIJ3HAYWUTH, IO HABIThH
HE3aJIeKHO B1J1 Opaky AediHilii «kBOEHHOTO 3JI0YMHY» B YKPaiHCbKOMY 3aKOHOIABCTBI,
y Oyab-sIKOMy pa3l BCl [ii HAaCHUJIBHUIBKOTO XapakTepy, y Meplry 4Yepry, €
MOPYIICHHSMHU TIPABIJI BEJACHHS BilTHHU.

Pocilicbki OKyHaHTHM BUKOPUCTOBYIOTh TpPYINOBI 3IBalNTyBaHHS, 3HYLIaHHS,
PO3MOBCIOJKEHHS 1H(QOpMaLlli B COLIATIBHUX MEPEXax Mpo KEPTB, a TAKOXK BIAEO 13
3HYIIAHHSAMU HaJ| >KePTBaMH, 1HOJI JOBOJSYM IMOCTPAXKAATY/TIOCTPAXKIATIOTO J10
cMepTi abo camoryOctBa. IIpoTsirom GaratboX BOEH THCSYi KIHOK BOWMBAJIM CBOIX
JITeH, a TaKoX MI3HIIIEe BYMHSUIM caMOTyOCTBa abM K TIIbKM HE MOTPAIUTU B PYKH
raHeOHMX OKYTaHTIB.

[TokomiHHS MiTEH, M0 MepekIN BiliHY a00 HApOJIUIUCh B HAUOIMKUMN TIEp10]]
(1-5 pokiB) miciis 3aKiHYCHHSI BIMHH, HA3UBAIOTh «BTPAYE€HHUM MOKOJIHHAMY. Lle i,
0 CTalTh Oe3mocepeHh0 a00 TOCEPEIHBO >KEPTBAMU BAXKKUX TICUXOJIOTTYHHM
TpaBM, SKl € HACIIIJIKOM MPSIMUX BUMHKIB OKYIAHTIB IOJI0 JAWTHHHU, ab0 i poauHU
(HampuKIIaJl, MOKa30Be 3HYIIAHHS 3 OJJHOTO 3 0aThKIB 200 PIAHUX HA 0YaX AUTHHH, IO
TaK0 MacoOBO NPAKTUKYETHCS POCIMCBKIMHM OKyINaHTaMH). Takoxk CHOCTepiraroThCs
BaXXKI TCUXOJIOT1YHI TpaBMH MAaTepiB JITCH, SKI MEPEKUIU BIHY 1 SKI MPOTATOM
TPUBAJIOTO Yacy He OyAyTh 37aTHI BUXOBATH MEHTAJILHO 3JI0POBY OCOOUCTICTD.

CekcyanbHe HACHIBCTBO Ta 3HYLIAHHS B BOEHHUH Yac 3TiIHO MIKXHAPOJHOTO
MpaBa BU3HAHE 3aCO00M I'€HOIMY IMBLILHOTO HaceneHHs. Y 1998 p. MixHapoaHuit
TpUOyHal 100 pekuMy Pyannu Briepiie BU3HAUMB 3IBAJITYBaHHS SIK 3aC10 CKOEHHS
reHOUUAY. 3ardHyBIIl BHACIIIOK CEKCyaJbHOIO HAcWUIs OyAyTh «iJieaJbHUMHU
’KepTaMu JJIsl OKKyTaHTay. T1, XTO BUXKHUBE, Oy1yTh HACTIJIbKM MOPAJIbHO 3pyHHOBaHI,
110 Oy Iy Th HE 37]aTHI BUXOBATH MEHTAJIBHO 3/T0POBE MOKOJIIHHS YKPAIHIIIB, IKIM Tpeda
Oyne BinOynoByBaTM Hally KpaiHy, 30epiraTd caMOOYTHICTb Ta ICTOpIIO Y
MO0J1aJIbIIOMY.

Tomy mae 6yTu po3pobieHo mpoleypy AOMOMOTH KEepTBaM HACUJUIA B yMOBAx
BIffHH, sKa JONOMOXXE 30eperTd IICHXIKO-EMOIIIOHAJRHUM CTaH JKEPTBH BIJ
MOTIPUIEHHS, MOXKJIMBOTO CYillUAy, Y BHIIAJIKY, SIKILIO >KIHKA 3aBariTHI€ B HACIIAOK
HAaCWJIBHUIILKUX JI1 3 00Ky OKyIaHTa 11010 Hed.

Bin nmovarky BoeHHOI arpecii pocii B YKpaiHi BOJIOHTEPH MAaCOBO OPraHi30BYIOTh
NOCTa4YaHHsS OpajJbHUX KOHTPALENTUBIB >KIHKaM Yy BCl JOCTYIIHI MicUs YKpaiHH.
[lepeBary cning HagaTh TakuM, IO MalOTh MOMNEPEIUTH BAriTHICTb y BHUMAAKY
HE3aXHUIIEHOr0 CTaTeBOro akTy HamepeaoAHi. LI MenuuHi mpenapath MOXYTb
MOTEPEIUTH BAariTHICTh Yy BHIIAJIKy 3aCTOCYBaHHSI iX MPOTITOM IT'STH JHIB BiJ
HE3aXMILEHOr0 CTAaTeBOro akry. Takok € crhemianbHi JIKH 3311 IepepUBaHHS
BariTHOCTI HaBITh CTPOKOM J10 24-X THXKHIB.

OTxe, MmeanuHe 3a0€3MeUYeHHs MpaBa BUOOPY KIHKU LIOJ0 ii BIACHOTO TiJIa Ta
npaBa HapoJKyBaTH a00 HE HApOKyBaTH IAUTHHY BapTO IMOKJIACTH Ha Mporpamy
«JoctynHi niku», SK CHCTEMY >KMTT€3a0€3MEYeHHs] YKpaiHLiB, fKa YCIIIIHO
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nposiBisia cede SK B yMOBaxX MHpPY, TaK 1 MPOJOBKY€E MPOSBIATA cebe B yMOBax
BOEHHOTO 4acy. TakuM 4YMHOM, TOpSA 13 MEIWYHUMH TpernaparaMmu, SKi MaroTb
3HAXOJIUTUCh B «OMNEPATUBHIA amnTedlll BOEHHOTO TNEPiOAy», KOXKHA YKpaiHka
000B’sI3K0BO Ma€ 3HAXOAUTH 3acO0U JIJIs IOoTepePKeHHs a00 nepepruBaHHs HeOaxaHOT
BariTHOCTI Ha PI3HUX TEPMIHAX.

BapTo cTBOpUTH MOXKIIMBICTD cmBnpam nporpaMu «JlocTymHi JiKW» 3 IHIIUMH
HOJIOHMMH TpOTrpaMaMu, SIKI MIATPUMYIOTh CHCTEMY JKUTT€3a0€3MEUeHHS 3a
KOpPJIOHOM, 3aJJI1 CTBOPEHHSI YMOB HaJ[aHHsI BUIIIEBKa3aHUX JIKiB YKpaiHKaM.

BucunoBkn

Bnpoamxenns y 2017 p. nepxaBHoi niporpamu «JlocTymH1 JIKW» KapAUHAIBHO
3MIHWJIO CTaH Ta BITHOIICHHS /10 chepu 0XOpoHU 3710poB’a Ykpainu. Ctanom Ha 2022
P. KUIBKICTh JKUTTEBO HEOOXIHUX JIIKIB, TJOCTYITHUX B MeXaxX Iporpamu csirae 297
HallMEHyBaHb, cepell AKX 97 € abCcoMOTHO OE3KOIMTOBHUMH, a 1HIII BIAMYCKAIOTHCS 3
MIHIMAJIBHOIO JTOTIATOIO.

YMOBH  ChOTOJICHHS MOTPEOYIOTh JOMOBHEHHSI TEpeNiKy JIKIB, SKid
HIATPUMYETHCSA MPOTpaMoro «JlocTymHi JiKuy», penapaTamu, siki MiHIMI3YIOTh BILTUB
MO>KJIMBOTO PaialliiHOTO 3apa)K€HHS Ta HACJ1IKiB HeOakaHOi BariTHOCTI.

PerynsaropHa momiThka Ta MEpCHEKTHBA MIHIMI3alisl PIBHSA JOIUIATH 3 OOKY
HACEJICHHsI 3a MEJUYHI Mpenaparu, Akl 3a0e3MeuyloThCsi B MEXKax aHalli30BaHOl
Iporpamu, >KOJHUM YHHOM HE BIUIMHYJIM Ha SKICTh JaHWUX TpemnapariB. Hasmakw,
cepel HallMEHYBaHb IMPEACTABICHUX MPENapariB CHOCTEPIralOThCs BHKIOYHO TakKi,
10 BIJ[3HAYAIOTHCSI HAWBUIIOK SIKICTIO. Lle CBITUMTH Mpo Take: piBEHb MOKpPAIICHHS
CTaHy 3/I0pOB’sl MAII€HTIB YIPOAOBXK MepioAy (yHKIIOHYBaHHS MPOTPaMU 3HAYHO
MOKpAIIUBCS; y pa3l MpU3HAYCHHS JIIKyBaHHS 3a0€3ME€YEHUM BEPCTBAM HACEJICHHS,
JiKapl Bce OJHO BIJAIOTh IEpeBary MpernapaTaM-OpuriHazaM Ta TeHEpHUKaM, SKi
3a0€3MeuyI0ThCsl B MEXaxX MPOrpaMH, a He aHajoram, siKki He MiANaJaTh MiJ JaHy
mporpamy.

OTxe, pO3BUTOK Ta peamsaiis nOporpamMu «JloCTymHI JIKW» CHOpUSITHME
3a0€3MEUCHHI0  SKOCTI BIAMOBITHOTO MEIUYHOTO OOCIYyTrOBYBaHHSA, IIATPUMIIL
3I0pOB’sl HAaceJeHHsS YKpaiHM Ta aKTUBHIN MPOTUIIT aKTyaldbHIM cTadil BIHHU B
Cy4acHUX yMOBaXx.
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KAPITEL 8/ CHAPTER 8 °
ORGANIZATIONAL BEHAVIOR MODELING PROGRAMS

DOI: 10.30890/2709-2313.2023-17-03-021

Introduction

According to the requirements of a developing economy, based on the
valorization of human capital, the management of organizations is required to engage
with actions focused on employees and their behavior. In this sense, the field of
organizational behavior provides organizations with tools for modeling the behavior of
employees and groups that interact in organizations.

In this paragraph, I have analyzed the most effective organizational behavior
modeling programs, putting them in relation to the variables that are the source of
ineffective behaviors.

Organizational learning offers a range of programs to shape and reinforce new
behavior, respectivily [8, p.57-59]:

- The program with fixed interval, within which, between a learned and
consolidated behavior and the moment of the next consolidator, a fixed period is
established.

As an example, they are regular analyzes in organizations. The advantage of the
program is that the employees are mobilized to perform quality work, to receive praise,
to be appreciated. However, after a period of time, there is a risk that the individual
will learn to anticipate the moment of the consolidator. In this case, his work becomes
more effective only before granting the incentive and decreases in intensity after
obtaining it, because the individual knows that during the period between the
consolidators there will be no more incentive;

- The program with variable interval, according to which, between the
consolidated behavior and the moment of the next consolidator, a variable period of
time is established.

As an example, there are unexpected controls carried out by managers. The
advantage of the program is that, as the consolidation can occur at any time, the
individual is willing to a more stable, rhythmic and therefore more effective behavior;

- The program with fixed ration, according to which the consolidator is granted
to a repeat behavior in a fixed number.

For example, for every 40 working days, without absence, the employee is offered
an additional holiday. For the success of this program, it matters that the number of
employee's responses to the incentive is fixed, and the time period is without
restrictions;

- The program with variable ration, according to wich the consolidator is granted
to a behavior that is repeated in a variable number. Due to the fact that the employee
does not know the number of responses to the incentive, this program has the advantage
of maintaining his attention to the work, and not on the consolidator.

8Authors: Joroviea Elvira Leon

MONOGRAPH 127 ISBN 978-3-949059-77-3



At
TS
Heritage of European science ‘2023 Part 3 %

Stress prevention/management program. Employees, in stressful situations, take
different attitudes and adopt various behaviors to escape stress. The responsibility of
the managers in these situations is to help the employees, setting up their condition by
implementing stress management programs. And as it is impossible to act directly on
stress, stress management programs are directed in the direction of stress prevention
and on its consequences.

A stress prevetion program is the ,,Program of maximizing the individual-medium
match” [11, p.188-189], which is based on the fact that the match between the
environment and the individual is a consequence of the interaction between the
organizational environment and the behavior to respond to the individual to this
stimulus. The program has two dimensions:

a) The work provides as rewards (direct) and informal (indirect) forms that
match personal needs. Failure in this dimension is reflected in stress.

For example, a job can provide little security, insufficient money for the effort
made or inadequate recognition of the needs, of the individual's preferences. The one
who has undergone stress uses one of the defense mechanisms and, as a result, adopts
the behavior dictated by that mechanism. As a result of this process, in the organization,
the performance decreases, because the employee does not concern his work, but the
way to survive or/or convince the administration to change his attitude towards him.
The maximization of the individual-medium match will succeed, if the security will be
ensured, and the reward will be sufficient to the effort, the recognition will be adequate
to the needs or preferences of the individual. Employees will bring their behavior back
to normal, returning to the performance of functions.

b) The extent to which the employee's skills, qualifications and experience match
the requirements and demands of the employer shows that, given that the individual's
abilities are insufficient for the job requirements, stress appears, and the employee will
direct his behavior to find survival solutions, to the detriment. the behavior of achieving
the organizational objectives. As remedial actions will be: measures to increase the
qualification of the employee, to develop the skills or to reduce the requirements and
demands of the employer, thus maximizing the symbiosis between the employee and
the organizational environment. As a result, the factors of potential stress will be
eliminated; Stress will be prevented, and the employee will return to normal, necessary
work behavior.

In the process of maximizing the individual-medium match, the socialization
process is relevant, by which the individual learns and assimilates the expected
behaviors, which matters a lot for the formation of an effective organizational member.

c. Of the action programs on the consequences of stress, we will reveal the
wEmployee assistance program” [11, p.191], which implies the following phases of
action:

- diagnosing the problems faced by the employee based on the symptoms
observed in his distructive behavior;

- the remedy/treatment through counseling or supportive therapy of the
employee with defective behavior;

- continuous screening, through observation and evaluation of the behavior of
the employee who works in extremely stressful conditions;
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- prevention, through education and persuasion, with the aim of convincing high-
risk employees that anticipating/preventing stress is more effective and easier than
fighting stress itself.

The success of implementing the program is based on the confidence that it is able
to provide real help in the fight against stress. In addition, the employee must be sure
that his confidentiality will be ensured and that participation in the program will not
cause him inconvenience in future advancement. Otherwise, the employees will refuse
to participate in the program.

- Being considered stressful, factors such as: interruptions, which are determined
by the sound of a telephone, unannounced visits, various unnecessary emergencies;
meetings, if they are too frequent, inadequately prepared, with too much duration or
organized in places unsuitable for many of the employees, or with parasitic objectives,
such as, for example, flattering a team member without reason. The disturbance
manifests itself because the employee's behavioral rhythm is disturbed - he fails to
complete his tasks, therefore he stays to work during lunch or after hours. Such a
rhythm leads to dependence on the workplace, which subsequently deepens into a
continuous state of stress, more and more serious [3, p.163-167].

The solution for these behaviors is the time-wasting avoidance technique [3, p.
167-169], which involves three phases of action.

L. The first phase involves the development of a work plan (table 1):

Table 1 - Example of a procedure for time planning

Steps Behaviors, possible actions
1. Setting goals - Determining the results to be achieved in the short, medium
and long term, both at the individual and organizational
level.
2. Identification |- specification of all tasks to be performed during the day,
of the tasks to be week, month;
performed - detailed description of tasks;
- highlighting the link between tasks and objectives.
3. Task - identification of highly profitable and less profitable tasks;
classification - identification of urgent tasks and the less profitable ones.
4. Hierarchy of |- priorityA: urgent tasks, tasks arising from objectives, cost-
tasks effective tasks;
- priority B: tasks that have only one of the characteristics of
category A tasks;
- priority C: less profitable tasks.
5. Estimation of |- establishing a time value for each task. For this purpose, it
execution is necessary to refer to previous experiences and/or use very
duration rigorous sources of information.
6. Definition of |- for each task, it will be determined if it is executed
responsibilities immediately, if it is entrusted to a collaborator, if it is
postponed or if it is refused.

Source: [4, p.167-168]
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The development of a work plan must take into account the possible pace of each
individual. In addition, the time planning procedure is decisively influenced by the
organization in which the employees work, by its mission, by its strategy, by its fixed
objectives, by the relations between its members.

11. The second phase consists of organizing and delegating work, the purpose of
which is to save an employee's time so that he can deal with the most important
problems. Delegation implies the identification of important activities, which must be
executed immediately and without problems and the observance of some principles,
the main of which is to establish ,,what”, ,,who” and ,,when” they must do and, of
course, control the results. The advantage of the phase is that the one who receives a
task by delegation has the freedom to determine how to execute it.

I1I. The third phase dictates the control of time by measuring the progress or
results of the tasks performed in a given period, with the aim of defining and correcting
the dysfunctions and reducing the faulty behavior of the employees arising from the
fear caused by the term ,,control”.

1. Another aspect in the prevention of stress is the planning of periods
assigned to satisfy other needs, than those of work, needs that give the individual the
feeling of satisfaction and balance. The duration of these periods is influenced by the
working period — the concrete period during which a person is willing to exercise
professional activities [3, p.170].

It is a matter of mandatory presence at the workplace, which stipulates that the
longer the working time, the more severe the stress of the employees and the greater
the number of behaviors expressed through withdrawal or consumption of excitatory
substances.

Therefore, an effective management of stress leads either to its prevention or to
the reduction of its consequences. It is also important that a failure of stress
management leads, most of the time, to the emergence of both individual and
intergroup conflicts, as well as organizational ones.

V. Organizational stress can be a predictor of conflicts or their consequence: while
a conflict can be beneficial for the activity of the group or organization, many others
can lead to dysfunctions of work effectiveness, including the behavior of a collective.
From this point of view, conflicts are grouped into: functional and dysfunctional
conflicts and, for the same reason, in the conflict resolution process, the scope of the
conflict must be taken into account, the effects of the conflict on the participants and
on the organization, as a whole and of the behavioral skills of the parties involved.

Based on the above, we conclude that conflict management techniques are aimed
either at stimulating the conflict, in the case of the functional one, or at its regulation,
by reducing the destructive effects, in the case of the dysfunctional conflict.

In the case of functional conflict, its regulation will be oriented towards
stimulating a behavior appropriate to the type of conflict. In such a situation, from the
multitude of methods, we propose two [9, p.338-339]: ,,devil’s advocate” and the
dialectical method.

- According to the ,,devil's advocate” method, the one who will assume the role
of critic is chosen in the organization. This is a person capable of successfully solving
problems in this role, being appointed by the administration with clear instructions
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about the direction of the discussions to be conducted and what results must be reached.
The devil's advocate, through the objections he formulates, tries to stimulate critical
thinking, the imagination of those he ,,attacks” and show them the direction they should
take in their activity. Thus, a constructive dispute of ideas is started, in which the
opposing parties get to develop their analytical and communication skills. As a result,
the behavior of the parties involved in the conflict changes and takes the direction
pursued by the lawyer.

- In the contemporary sense, the dialectical method admits the development of
debates through the development of opposing points of view, but which proceed in the
direction chosen by the parties involved. Conflict resolution decisions are made in
favor of the type of behavior proposed from the start.

If in the case of functional conflicts, managers' concerns are aimed at stimulating
the confrontation of ideas, the collaborative behaviors of those involved, when there is
potential for dysfunctional conflict, managers try to avoid their triggering or mitigate
their destructive effects. It is particularly important that the management of
dysfunctional conflict starts from caring for the parties involved in the conflict and
taking into account their behavioral skills. For this purpose, the conflict management
style will be chosen and indications will be formulated regarding the type of behavior
required to be adopted by the parties. Accordingly, one of the known behaviors will be
chosen: avoidance, dominance, accommodation, collaboration, compromise [12]:

- Avoidance behavior is recommended in the situation of conflict between
groups/persons with incompatible objectives and equally aggressive behaviors. As a
result, the parties must achieve the objectives, but without interacting.

- Dominance behavior is welcome to the type of conflict that emerges from the
direction of power orientation, when one party involved in the conflict has strong
enough behavior to force the other to accept his views and behavior.

- Accommodating behavior is adopted in case of conflict arising in a situation
where the parties have incompatible objectives and equally strong behaviors, but need
to interact to achieve their own goals. In this situation, the participants accommodate
their behavior towards each other, but without giving in to anything.

- Collaborative behavior is necessary in the conflict between the parties who
work together, have compatible objectives and the interactions between them are
thorough. In this case, the parties not only accommodate their behaviors, but also adopt
the pattern of behavior of the other party.

- Compromise behavior is adopted when the need for interaction is moderate for
both parties, their goals and behaviors are compatible to a certain extent. In this case,
the participants engaged in the achievement of the objectives act, yielding to each
other.

In this way, by combining the degree of compatibility of objectives and behaviors
with the level of care for the parties involved in the conflict, managers can make the
choice in favor of the appropriate behavior to resolve the conflict situation.

VI To ensure the effective management of behavioral diversity, it is not
enough to be aware of the existence of diversity in the organization and its importance
in the formation of behaviors, but it is necessary to know the organizational practices
that would help managers in the effective management of diversity behavior of
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employees in organizations.

In this regard, diversity issues expert R. Roosevelt Thomas Jr. proposes eight
generic optional methods of action for the purpose of CO modeling [13, p.4-9].

Taking as a basis the options of the scholar R. Roosevelt Thomas Jr., we could
develop a ,,Diversity Management Program™ in organizations, with the main
objective: changing the behavior of groups of employees in order to achieve common
goals.

The program includes eight generic methods of action on behavior in
organizations when their diversity is high.

- Method 1, , Include/Exclude”, with the help of which the manager either
increases (includes) or decreases (excludes), at all organizational levels, the number of
behaviors characterized by diversity.

- Method 2, ,,Denying differences”, with the help of which the manager either
increases (includes) or decreases (excludes), at all organizational levels, the number of
behaviors characterized by diversity.

- Method 3, ,,Assimilation” shows the fact that, when in a group, where there are
two types of behavior, among which the number of people with a certain behavior is a
minority, and those with a different behavior is the majority, sooner or later, the
minority will end up they behave similar to the majority, the certain behavior of the
minority ending up being assimilated by the different behavior of the majority.

- Method 4, , Suppression of differences”, is applied with the aim of
canceling/reducing behavioral differences, accordingly:

. members with the same type of behavior that make up the majority of a group
are forced, through various procedures, to stop complaining about the behavior of the
members that make up the minority in that group;

. the group is determined to accept behavioral differences as a necessary evil, as
a duty that must be fulfilled.

- Method 5, , Isolation”, what it entails is the grouping and isolation of
employees with specific behavior, suitable for the performance of certain tasks
specifically entrusted to these employees;

- Method 6, ,, Tolerating”’, method according to which employees are obliged to
tolerate different behaviors, without valuing them, which means awareness of the
existence of these behaviors according to the idea: "there is room for everyone in the
organization", but under the conditions of limiting interdependencies.

- Method 7, ,,Realization od relationships ", it starts from the premise that, by
establishing quality relationships, employees manage to overcome the differences in
behavior between them. Unlike method 6, this method does not require simple
tolerance, but also understanding and acceptance of behavioral differences. Group
goals are achieved by focusing on behavioral similarities between members, not
differences.

- Method 8, ,,Mutual adaptation”, involves the application of procedures that
would lead employees to recognize and accept behavioral differences and, most
importantly, to agree with the idea that anyone can be open to change, so that they can
change easily the behavior.

Regarding the methods analyzed in the ,,Diversity Management Program”, we
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draw the following conclusions:

- None of the above methods can be considered the most effective or the least
effective, in an absolute way;

- The methods can be put into practice both in isolation and in various
combinations, depending on the degree and nature of the diversity of behaviors;

- The methods can be implemented regardless of the nature of the behavioral
diversity that manifests itself in an organization. For example, if the condition of
adapting to the context is respected, they can be used both in the process of merging
two companies, when, in fact, they merge two behavioral cultures, and when an
organization is faced with behavioral problems demonstrated by individuals different
by race , gender, sexual orientation, etc.

The methods of effective management of diversity, in order to change the
organizational behavior, can be applied being conditioned by:

- the approval of an adequate legislative framework and a democratic education
policy;

- the existence of a culture of cultivating a mentality, which allows the awareness
and acceptance of general differences between individuals and specific differences in
behavior.

Organizational socialization (OS) is a managerial implication in modeling
behavior through organizational culture - a program through which the employee learns
values, norms and behaviors, through which he absorbs the culture of an organization.
Through SO, organizations tend to adapt the existing behavior of new employees to the
behavior of the company, and the new employees modify their old behavior, adjusting
it to that required by the organization.

The scientist D. Feldman proposes three phases of achieving socialization [6]:

- Phase I —,, Anticipated socialization™;

- Phase Il — ,, Impact with the organizational reality”;

- Phase Il —,, Change and acquisition of skills, behaviors and roles” (figure 1).

Anticipated
socialization

Impact with the
organizational reality

Change and acquisition of skills,
behaviors and roles

Figure 1 - The phases of achieving organizational socialization of employees
Source: elaborated by the author

Each phase is associated with a series of perceptual and social processes. The
model specifies the behavioral and affective results according to which the degree of
socialization of the individual can be assessed, accordingly:

b

Phase I, , Anticipated socialization”, it starts before the actual entry of the
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individual into the organization, he being at the stage of searching for information
about the company in which he intends to work. Anticipated socialization helps the
individual to form a prior attitude towards the organization he will enter (the
requirements of the organization, the traditions and habits of its employees, the degree
of satisfaction of their needs, etc.).

At the current stage, the person modifies his behavior at the attitude level,
exploring its cognitive-affective component.

Phase 11, ,, Impact with the organizational reality”, it starts with the signing of the
employment contract. The new member of the organization enters a new environment
and its impact on the individual and his behavior has profound consequences.

In this phase, the actual behavior of the person changes. In this sense, the scholar
J.Van Maanen confirms that ,,entering an organization disturbs the existence of each
new employee, however thorough his documentation may have been in the anticipated
socialization phase. Thus, aspects such as: friendship relations, competence,
objectives, behavior, expectations of the individual are affected by the impact with the
new organizational environment. In this phase, the main objective of the employee is
to understand how the activity is carried out.”[14, p.21].

Phase II is accompanied by tense situations, generated by the fact that the
individual is asked to agree the requirements resulting from the new activity with the
strictly personal interests, which relate to life outside the organizational environment.
For example, if the program involves overtime, the employee will be forced to give up
free time. As a result, family responsibilities may cause the individual to consider
seeking another job.

At this stage, the change in the person's behavior is a continuation of the process
started in the first phase, that is, continuing the change at the cognitive-affective level
of attitudes and moving to their behavioral level.

In phase 111, ,,Change and acquisition of skills and roles”, the individual adapts
his value system, norms of conduct by acquiring skills and assuming new roles, by
adopting a behavior corresponding to the requirements of the group he entered. At this
phase, behavior change can be implemented, acting directly on the employee's existing
behavior, proposing to him to repeatedly imitate or interpret correct, appropriate
behaviors that will be rewarded, according to the principles of staff conditioning and
motivation.

Since it is human nature for individuals to resist the implementation of any
change, modifying behaviors through the ,,culture” factor is more effective, if it is
combined with managerial implications of the ,,communication” factor.

6. Based on the importance of motivation in OB modeling, we believe that every
organization must develop an ,,Employee Motivation Program”, which includes
motivation methods determined and given to the individual characteristics of
employees, their specific internal and external factors and the objectives of the
organization: a) the differentiated salary system; b) career support and planning
(orientation); ¢) offering a rich, diversified and interesting job; d) developing clear job
objectives.

In this sense, we will identify some methods of motivating employees, which
influence their behavior and which can make the content/structure of the ,,Motivation
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Program” which, in turn, can be used by organizations in the Republic of Moldova.

a) One type of motivation would be motivation through the differentiated salary
system. Regarding the salary system of an enterprise, it is established differently -
depending on the state legislation and the type of property.

In this sense, the state ensures a guaranteed minimum and salary increase
conditions by signing individual and collective labor contracts. The conditions of the
market economy, in which the Republic of Moldova is located, do not provide for a
strict salary regulation. Each economic unit, depending on the type of property, has the
right to modify its salary system in such a way as to ensure employees the necessary
motivation, from the point of view of the administration, respecting the Labor Code
and the Salary Law no. 847-XV of February 14, 2002 [2] and subsequent amendments,
which regulate the organization of wages.

b) Another effective method of motivation with the aim of shaping behavior is
,Career support and planning (orientation)”, which is a responsibility of both
management and leadership and which involves the development and implementation
of programs that must be compatible with the specifics of the business, with the
structure of the organization and with the aspirations of the employees.

Career is a ,,succession of activities and professional positions held by the
employee, including skills, behaviors, knowledge and associated components, which
develop over time.” [1, p.212].

A career orientation model was developed based on the statement that people are
different, but at the same time, they have a lot in common. The model is based on a
person's talents, values, attitudes and preferred occupational activities (figure 2).

-

Career orientation:

> Favorite activities
»  Talents and abilities
> Needs, values, motivations

and attitudes ( Components and \
g W,

attitudes:

»  Performance and adaptability
»  The feeling of competence,

Professional environment: identity and satisfaction
»  Attraction for the position or
»  Service responsibilities organ_iz_atiop _
> Opportunities and rewards Q Ramaininn in tha nnet ar in )

»  Social requirements

Figure 2 - Career orientation and social consequences
Source: [4, cap.8, p.2]
+ achieve them regulates the individual behavior of the employees (figure 2).
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Difficulty of goals

\ 4

Behaviors in work

Emotions and Goals and Performances

desires intentions

\ 4

\ 4

Result

\ 4
A 4

Values

A

L evel of effort

Figure 3 - The relationship between values, goals and behaviors/performances
Source: [10, p.23]

Trying to explain how goal setting influences employee behavior and
performance, E.A. Locke and G.P. Latham developed a model based on the objective
- motivation - performance relationship. According to this model, goal setting has four
motivational mechanisms [10, p.23]:

a. To direct the employee's attention, and together with the attention, and the
behavior towards what is relevant and important for him. An example is the
engineer who has to complete a project in a few weeks. Knowing that his
promotion depends on his success, the engineer focuses all his attention and
behavioral efforts on the project.

b. Dosing the employee's efforts when he is concerned with reaching the
target, forcing him to choose a behavior that will help him achieve the
objective. An example is the engineer who, in order to complete the project
on time, makes calculations, sketches, etc., refusing any other activity.

c. To increase the tenacity of the employee in eliminating the obstacles
encountered, by repeating some actions/behaviors, whenever necessary, for
the successful achievement of the objectives. An example is the engineer who,
intensely wanting to complete the project on time that will bring him
promotion, obstinately pursues the goal, repeating the calculations several
times.

d. To develop the strategy and the action plans, by changing the behavior in
accordance with the developed strategy and for the implementation of the
proposed plan.

Therefore, the promotion of behavior change through individual objectives
requires the following conditions:

- to systematically identify and correlate the performances associated with

the objectives;

- real objectives should be set, at a level appropriate to the employee's

possibilities and at a time. Otherwise, his behavior and, of course, his

performance will be affected;

- employees to be continuously informed about their achievements;

- objectives to be set by superiors in collaboration with subordinates, to

avoid contradictory disputes.
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Conclusions

Addressing the issue regarding the determination of behavior change programs in
order to prevent counterproductive behaviors in the organization, we found that the
modeling of organizational behavior is carried out through specific techniques and
programs, relevant to the variables that are, above all, the cause of the ineffective
behavior of both employees in particular, as well as of the entire organization. These
programs are as follows:

Fixed interval program,

Program with variable interval,

Program with fixed ration,

Program with variable ration,

Program for maximizing tha individual-environment fit,

Employee assistance program,

Conflict management, through the adoption by the involved parties of one
of the behaviors that will correspond to their behavioral skills and will
ensure their protection,

Diversity Management Program,

Organizational socialization program,

Employee motivation program.
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KAPITEL 9/ CHAPTER 9°
OPENNESS AND TRANSPARENCY OF DATA ON THE DEVELOPMENT
OF LARGE EUROPEAN CITIES

i

DOI: 10.30890/2709-2313.2023-17-03-004

Berym.

CydacHa KOHUENI[s BIAKPUTHX JaHUX - 1€ MOXJIMBICTH BUIBHO OTPUMYBATH,
BUKOPHCTOBYBATH Ta PO3MOBCIOIKYBAaTH OQiliiiHI JaH1 Oyab-SKOK 0C0000 3 Oy/Ib-
aKor0 MeToro. Ilg koHmeniiss B YKpaiHI 4acTO BUKOPUCTOBYIOTh B KOHTEKCTI
BIJIKDUTOCTI JICPKABHUX JAHUX, SIKI € IHCTPYMEHTOM OIIHKM Ta KOHTPOJIO POOOTH
BJIQJM 3aBJISIKM 3alIPOBA/KEHHIO €JIEKTPOHHOTO ypsiay. B Ykpaini 1 mo3HaueHHS
BIIKDUTHUX JIEP>)KaBHUX AAHUX BUKOPUCTOBYIOTh TE€PMIH - IMyOiiuHa iHpOpMarlis, K
dbopMU BIAKPUTUX JaHUX, IO Mependadac MOMIMBICT aBTOMATH30BaHOI OOPOOKU
onpuitoiHeHo1 1H(dopMarlii, BITbHUN Ta O€30MIaTHUN JOCTYN A0 HEi, a TaKoX
MO>KJIUBICTh TIOIIMPIOBATH Ta BUKOPUCTOBYBATH [1].

KoHmemnisi BiZKPUTOCTI Ta MPO30POCTI JaHWX IIMPOKO TMOIIMPEHA Yy CBITI,
0COOJIMBO TI€ CTOCYETHCS Pi3HOI 1H(pOpPMAIIii PO PO3BUTOK KpaiH, PETiOHIB, MICT Ta
THIINX JIOKAJIbHUX TEPUTOPid Tommo. B 6aratbox KpaiHax CBITY Ha Jep>KaBHOMY PiBHI
MIITPUMYETHCS PO3BUTOK BIAKPUTHX JEP’KaBHUX JaHUX 1 1€ mepeadadae CTBOPCHHS
BI/IMOBIIHOT ~ 3aKOHOAABYOi  0a3u, BIANOBIAHMX BUKOHABYMX Opra”HiB  Ta
iHpopMariitHux pecypciB. Y CBITI icHye OaraTo opraHizaiiii, 0 3alMarOTbCs
OITIHKOIO BIIKPUTOCTI Ta MPO30POCTI AepKaBHUX JaHUX, 30kpema: Open data index; 5-
star  Open Data; Open data barometer; Statistical Capacity Indicator;
Opendatamonitor; OpenCorporates; Numbeo Ttomro [1]. Lle copusie mpoBeaeHHIO
MOHITOPUHTY Ta aHaNI3y JAHMX 3 METOI BU3HAYEHHS PEJIEBAHTHHUX PE3YJbTATIB Y
MeXKax OIIHIOBAaHHS Kpammx a0o0 TIpIIUX JOKaJbHUX TEPUTOPIM 3a PIZHUMHU
KpUTEPisSIMU, BCTAHOBJICHHS TEHEHITIN X PO3BUTKY, BU3HAYCHHS PIBHS SKOCTI JKHUTTI
HACEeJICHHS Ha ITUX TePUTOPIAX Tomo. ToMy nmpobieMaTrka BiIKPUTOCTI Ta IPO30POCTI
JTaHUX HEOOXIMHUX IJii TPOBEICHHS KOMIIAPATUBHOTO aHAaJi3y pPO3BUTKY MICT,
0COOJIMBO BEJIMKHUX, 3aBXI1 OyyTh aKTyaJIbHi.

9.1. BiakpuTicTh Ta NPO30PiCTH JaAHUX NMPO AKICTH KUTTHA Y BEJIUKUX
€BPOINENiCLKUX MiCTaxX

HaiiGinpmia y cBiTi 6a3a JaHUX MPO BapTICTh KUTTS Y BEJIMKUX MICTAX CBITY 1€
Numbeo. SIka € KpayJacOpCUHTOBOIO TJIO0ATBEHOI0 0a30i0 JaHUX MPO Pi3HI aCHEKTH
SIKOCT1 JKUTTS: TMOKA3HHUKH >KUTJIA, PIBHSA 3JOYMHHOCTI, SIKOCTI OXOPOHH 370pPOB’S,
SAKOCTI1, JIOTiICTHKa Tomo. Numbeo Hajae BIOKpUTY Ta Tpo3opy iHdopmaliio mpo
BapTICTh KUTTS B YCbOMY CBITI JJIs IEPETJISILY, OOMIHY Ta MOPIBHSAHHSA [2].

[HAEKC AKOCTI KUTTS KOHCOJIIY€E HACTYIIHI 1HIEKCH:

1HJIEKC KYIBEJIHHOI CIIPOMOKHOCTI,

1HJICKC OC3IICKH,

%Authors: Zablodska Daria Vadymivha
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1HJEKC OXOPOHH 3/I0POB'S,

1HJIEKC BapTOCTI KHUTTS,

CIIBBIHOIIEHHS I[IHA HEPYXOMOCTI Ta IOXOY,

1HJIEKC Yacy MOi3IKH Ha IOPOTYy,

1H7IEKC 3a0pyTHEHHS],

KJIIMaTHYHUN 1HIEKC.

B Tabmnin 1 momaHo 1HAEKCH UIS OLIHKH SIKOCTI JKUTTA HaceiaeHHsI B CXI1aHIN
€Bpori 3a 2022 pik.

Taoamus 1- Inaexcu IKOCTI Ta BAPTOCTI JKUTTHA HACEJCHHS, KYIIiBeJIbHOI
cupomoskHocTi B Cxianiii €spomi y 2022 poui

Inpexc Innexc Innexc
Micro, kpaina SIKOCTI KyIiBEJIbHOT BapTOCTI
KUTTS CIIPOMOYKHOCTI KUTTS
1. Tlpara, Yexis 161.3 72,0 51.8
2. bpHo, Yexis 157.3 65.1 49.3
3. Timimoapa, PymyHis 152.5 54.3 36.2
4. Knyx-Hanoka, PymyHis 1504 53.1 40.2
5. bparucnasa, CioBauunHa 147.6 62.6 49.4
6. I'mancek, Iloabmia 141.5 64.4 41.3
7. Ilo3nansb, [lonpma 138.8 58.3 40.7
8. Bapmasa, [Tosbiia 135.2 66,0 43.9
9. Bpouas, ITonbiia 134.9 59.9 41.1
10. Bapna, bonarapis 133.2 46.3 39.1
11. Jlon3p, IToabmia 133.1 57.8 379
12. Kpakis, [lonbmia 132.7 67.1 41.3
13. Sccn, PymyHnis 128.5 44.1 37.1
14. Bynanemr,YropiuHa 125.2 52.7 46.1
15. Codis, bosrapis 124.7 55.3 42.2
16. byxapect, PymyHis 119.3 53.2 40.1
17. Kumuni, MongoBa 116.3 344 31.8
18. JIbBiB, YKpaina 127.5 38.3 29.7
19. KuiB, Ykpaina 112.8 48.2 34.1
20. XapkiB, YkpaiHa 109.9 34,0 30.5
21. Opneca, YkpaiHa 107.3 32.7 319
22. Jlninpo, Ykpaina 97.5 32.7 29.3

HaiiBumuii piBeHb IKOCTI KUTTA B MicTax Yexii, Pymynii ta [Toneuii. B Ykpaini
HaWHKYHUI PIBEHb SKOCTI KUTTS 1 1€ TOB’s13aHO 0€3yMOBHO 3 BiifHOIO. Y JIBBOBI
(127,5) Bin Tpoxwu Buie, a Hixk B Oneci (107,3) Ta Juinpi (97,95).

L1 BiIKpUTI JaHHI BUKOPUCTOBYIOTbCA OaratbMa opraHamMH BHKOHAaB4YOi BJIaJH,
aHAJIITUYHUMH OpraHi3alisiMyd, HayKOBUMHU YCTAHOBHM, IHBECTOpaMHU Ta I1HIIUMU
cTeiikxonaepamu. Ha X 0CHOBI pO3pOOIISIFOTECS Pi3HI Iep KaBHI Ta MICIIEB1 POTpaMu
PO3BUTKY 3 ypaxyBaHHSM BapTOCTI >XHUTTA. [IpoTe cmip 3ayBakKUTH, MO0 1HJEKC
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BapTOCTI JKUTTA HE TMPSMO KOPEIIOE 3 1HJAEKCOM SKOCTI JKUTTS Ta 1HIEKCOM
KYIIBEJIBHOI CIIPOMOKHOCTI. [HIEKC BapTOCTI KUTTA — II€ BITHOCHUN MOKA3HUK IIIH
Ha CIIO’KMBYl TOBapH, BKJIIOYAIOYM MPOAYKTH XapuyyBaHHs, PECTOPaHHU, TPAHCIIOPT 1
KOMYHaJIbH1 OCTYTH. [HAEKC BapTOCTI KUTTS HE BKIIIOYAE BUTPATH HA )KUTIIO, TaKl K
OpEHJIHA TUTaTa YM 1MOTEeKa.

Inmekc  KymiBeNbHOI  CIIPOMOXHOCTI  TOKa3ye€  BITHOCHY  KYyHiBEJIbHY
CIPOMOKHICTB IPH KYTIIBIII TOBAPIB 1 MOCIYT Y IEBHOMY MICTI 3a cepeHIo 3apriary.0
Huszbka KymiBesnbHa CHPOMOKHICTH O3HAYa€, IO JKUTENl I[bOI0 MiICTa MOXYTh
JO3BOJIUTH COOl KYIyBaTH MEHIIE TOBApIB 1 MOCIYr, HIK JKHUTENl 13 BHCOKOIO
3apIuIaToro.

B Ykpaini i BIAKpUTI JaHHI BUKOPUCTOBYIOTHCS JJISl POBEICHHS MOHITOPUHTY
Crparerii mrojicbkoro po3BuUTKy Ta Ilnmanmy 3axomiB momo peamizamii Crpaterii
mojicbkoro po3BuTKy Ha 2021 — 2023 poxku [3], Crparerii po3BuTky Micta Kuesa no
2025 poky [4] Ta iHIIUX CTpaATETii pO3BUTKY MICT, PET10HIB Ta TEPUTOPIaIHLHUX FPOMA
VYxpainu. lllono iHaeKCy KyIiBeIbHOI CIPOMOKHOCTI, TO BiH BUKOPUCTOBYETHCS IS
MPOBEJCHHS MOHITOPUHTY JIOXOJIB HACENeHHs, PiBHA 1HQUALII, Kypcy BaliOT B
VYkpaini Tomio.

9.2. BigkpuTicTh Ta MPO30PicTh JaHUX NPO 0e3MeKy Ta 310POB’S JIojel y
BEJIMKHUX €BPOINECbKUX MicTax

3acayroBye Ha yBard aHaji3 BIIKPUTHUX Ta MPO30pHUX JaHUX Mpo Oe3meky i
3I0POB’sl HACEJICHHS Y BEJIMKUX €BPOMEHUCHKUX MicTax. Y Tabiuil 2 MoJaHo 1HIEKCH
Oe3MeKu, OXOPOHU 3JI0POB’ S Ta KJIIIMAaTHYHUHN 1HJEKC.

[naexcu Oe3rneku a0o0 3JI0YMHHOCTI 1€ OIlIHKA PIBHS 3JI0YMHHOCTI B MEBHOMY
MICTI M KpaiHi. SIKI0 piBeHb 3M0YMHHOCTI HUXKYe 20, TO BiH Iy)XKe HU3BKUM, PIBEHb
3mourHHOCTI BiJ 20 10 40 — HU3BKUH, piBeHb 3MOYMHHOCTI Mik 40 1 60 — moMipHUH,
piBeHb 31104MHHOCTI B 60 10 80 — BHCOKMIA 1, HAPEIIITi, PIBEHb 37T0YUHHOCTI BuIe 80
— JIy’K€ BUCOKHH.

[H1EKC OXOPOHU 3J0POB’S — 1€ OIlIHKA 3arajbHOi SIKOCTI CHCTEMU OXOPOHH
3JI0pPOB’sI, METUYHUX MPAIIBHUKIB, 00JIaTHAHHS, IEPCOHAITY, JIIKapiB, BAPTOCTI TOIIIO.

KimimaTnunuii iHAEKC — 1€ OIlIHKa KJIIMaTUYHO1 MPUBAOIMBOCTI IIEBHOT'O MICTa YH
KpaiHu. 3HaxoauThes B aiana3oni [-100, +100]. Micra 3 kiniMatuaauM iHAekcom 100
MarTh MOMIPHY TEMIIEpaTypy Ta HU3bKY BOJIOTICTh 1 HE MAIOTh IHIIUX CEPHO3HUX
MOTOJIHUX YMOB, SIKI 3a3BHYail HE MOA00AIOTHCA OIIBIIOCTI JIFOJAEH Ta HEraTUBHO
BIUTMBAIOTh HA 1XHE 3M0pOB’s. OqHAK JACAKI JIOIU BiIAOTh MEepeBary XOJOIHIIIOMY
KJIIMaTy, TOJ1 K 1HII JIFOOJATH TEIUIIIMNA KJIiMaT, TOMY ILe¥ 1HAEKC € 3arajilbHUM
OpIEHTUPOM [2].

[Tonani Inaexcu 6e3neku y BEMMKUX €Bpomnenchkux Mictax CximHoi €Bponu B
2022 poui cBig4aTh, M0 PiBEHb 3TOYHMHHOCTI B MicTax PymyHnii Bucokuit (78,3 1 76,8),
takok B mictax Yexii i1 [lompmii Texx HeOesmeuno. B YkpaiHi, uepes BiliHy, piBeHb
3JIOYMHHOCTI CYTTEBO 3MEHINMBCSH. [HAEKC Oe3MmeKu (3J0YMHHOCTI) B YKPAiHCHKUX
MmicTax - nomipHuil. lle 00yMOBI€HO KOHCOMIIAII€I0 YKPAiHCHKOTO CYCIIIbCTBA, SKE
B1IOMJIOCH Uepe3 aKTUBI3AIliI0 BIMCHKOBUX il B YKpaiHi Ha mouaTky 2022 poky.
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Tadoauus 2- Ingexkcu 0e3nexku i 310pOB’°H, KIIMATHYHHUI IHIAEKC
y BeJIMKHNX eBponeiicbkux micrax Cxianoi €sponu B 2022 poui

[Hexc . .
Micro, kpaina Inpexc OXOPOHU KmMaTHqHHH
0e3nmeKu . 1HJIEKC
3I0pPOB's
1. Knyx-Hanoka, PymyHnis 78.3 63.7 74.3
2. Timimoapa, PymyHis 76.8 71.3 82,0
3. [Ilpara, Yexis 75.8 74.5 80.7
4. Bapmana, [losbia 73.8 594 74.6
5. bpno, Yexis 73.7 74.9 78.2
6. Ilo3nansb, [lonpima 72.5 54.2 77.4
7. Kpakis, [Tonbina 72.4 59.3 73.9
8. byxapect, PymyHis 721 54.9 75.6
9. Bpouas, ITonbiia 71.9 56.9 78.4
10. Sccu, PymyHnis 70.5 56.3 73,0
11. bpatucnasa, CioBauunHa 69.7 57.5 80.7
12. I'mancek, Ionpma 67.9 50.4 75.5
13. bypanemr, YropmuHa 64.6 51.2 78.4
14. Bapna, bonarapis 62.9 61.8 85.1
15. Jlon3p, IToabmia 57.9 57.4 77,0
16. Codis, bosrapis 57.5 57.5 76,0
17. Kummuais, Moagosa 55.2 49.5 76.9
18. JIsBiB, YKpaiHa 60.4 59.6 69.6
19. KuiB, Ykpaina 54.6 57,0 70,0
20. XapkiB, YKpaiHa 51.5 47.7 65.4
21. Jlninpo, Ykpaina 48.6 52.3 69.5
22. Opeca, Ykpaina 46.5 50.8 79,0

Binkpurta iHdopmarmis (iHaekcw) mpo Oe3meky, 37A0pOoB’s, KiIiMaT 3a3BHYail
BUKOPHUCTOBYIOTBCSL 1HBECTOpaMH JUIsl pPO3pOOKM Ta OOIPpYHTYBaHHS CBOIX
IHBECTUIIIMHUX TPOEKTIB. SIKIIo i1HAEKC Oe3nmeku Mae 3HAYCeHHS 3 TOUYKH 30Dy
pPO3paxyHKy TEpPMIHY OKYITHOCTI, TO I1HJEKC 3J0pOB’Sl JI03BOJISIE PO3paxyBaTH
MOTEHIIMHY MOXJIMBICTh 3a0€3MEUUTH TPOEKT «3J0POBOIO» POOOUOI0 CHUJIOI B
yMOBax KOM(GOPTHOIO KIJIIMaTy.

9.3. BinkpuricTh Ta NIPO30PIicTh JAHUX NMPO KOM(POPTHICTH KUTTH B BEJIUKHUX
€BPOIEiCbKUX MiCTaxX

KomdopTHicTh mpoXUBaHHS JIOACH y BEIUKUX MICTaX BHU3HAYAE CYKYMHICTh
OaraTbox (pakToOpiB, SKI BIUIMBAIOTH Ha KUTTS MEIIKAHIIB, Cepe] IKMX — Yac MOI3IKH
Ha poOOTYy, 3a0pyJHEHHSI HABKOJUIITHLOTO CEPEOBUIIA, TPOTE TOJOBHUM (HaKTOPOM
3QJIMIIIAETHCS - HASIBHICTD BJIACHOTO KUTJA. [HIEKC BITHOIIIEHHS [IIHU HEPYXOMOCTI 10
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JI0XOJly € OCHOBHMM IOKa3HUKOM JOCTYIHOCTI NMpuAOaHHs KBapTHUp. 3a3BUYail BiH
PO3PaxOBYETHCS AK BITHOLIECHHS CEPEIHBOI LIIHU KBAPTHPHU 10 CEPETHHOTO HASIBHOTO
CIMEHHOTO JTOXO/y, BUPAKEHOTO B pOKax. [HIEeKC yacy moi3aku Ha Aopory Tpadiky —
e 3arajbHUi 1HAEKC Yacy, BUTPAuCHUN Ha JOPOKHIA pyX M0N0 POOOTH, a 1HIEKC
3a0pyJHEHHS — 1I€ OL[iHKa 3arajbHOr0 3a0pyAHEHHIO MOBITPS Ta BOAM B MICTI.

VY Tabmuii 3 mogaHoO MlaHi MPO CHIBBIAHOIIEHHS IIHU HEPYXOMOCTI Ta JOXOY,
iHAeKkcu Tpadiky 1 3a0pyTHEHHS.

Cnupatrounch Ha OTpUMaHi JaH1 MOKHA KOHCTATyBaTH, 1110 HAWOLIBII BUCOKI I[IHU
Ha )uTio B Mictax Yexii (17,6 1 14,8), [Tonwuii (14,8), CnoBauuuHni (14,6), YropuumHi
(14,6). Innexc 3a0pyIHEHHS] BUCOKMI 3a3BUYail B CTOJIMIIX Ta BEJIMKUX MICTaxX yepes
HAsSBHICTh BEJIMKOI KUIBKOCTI TpaHCHOpTy Ta BUpoOHUUTB. Lle came crocyerbcs
[npexcy yacy noizaku Ha gopory (Tpadiky), SKUil 3aBXKI1 BUCOKUH B BEJIMKUX MICTaX.
[oxo Ykpainu, To y BEIMKUX MICTaX Yyepe3 BiiiHYy CIIBBIIHOLIEHHS LIIHU HEPYXOMOCTI
Ta JI0OXOY 3HU3UJIOCH, TOJI SIK 1HEKC 3a0pyAHEHHSI 301IHIIIUBCSI.

Taoanus 3 - lani npo KOMQOPTHICTH KUTTHA JI0/Ae
Y BeJHMKHX €BponeicbKkux micrax 3a 2022 pik

.. [Hekc vacy
ChiBBiTHOILIEHHSA N
Micro, kpaina HiHM HEPYXOMOCTI Inpexe TOT3LRH Ha
ra 10X0.1y 3a0pyAHEHHS zlopory
(Tpadixy)
I[Ipara, Yexis 17.6 34.5 324
bpho, Yexis 14.8 43.3 26.1
Bapiuaga, [Tonbina 14.8 60,0 35.2
Bparucnasa, CioBauunHa 14.6 40.7 31.2
bynanemT, YropmuHa 14.6 54.1 39,0
I'mancek, Ilonsmia 12.7 47.9 29.5
Knyx-Hamnoka, PymyHis 12.3 43.9 29.2
Kpakis, [losbia 12.3 70.3 30.8
Bpouas, Tlosbia 11.9 61.4 33.8
Sccu, Pymynis 11.6 58.2 34.3
Jlomzs, Ilonpia 10.8 534 349
ITo3nann, ITonpia 10.7 57.4 30.5
Kumnis, Mongosa 10.5 64.5 27.6
Timimoapa, PymyHist 10.1 57,0 23.6
byxapect, PymyHis 10.1 75.6 41.3
Codist, bonrapis 9.0 68.9 30.7
Bapna, bonrapis 8.6 62.8 309
Opneca, YkpaiHa 12.2 63.1 36.5
JIbBiB, YKpaiHa 11.5 51.3 32.9
KwuiB, Ykpaina 114 65.4 43,0
JlHipo, Ykpaina 10.8 80.7 32.8
XapkiB, YKpaiHa 10.5 56.7 37.8
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Innexc vacy moiznku Ha gopory (Tpadiky) TeX BUCOKUN depe3 MepeMIlleHHS
JIOZIeH y BEIMKI MICTA 13 3pyHHOBAaHUX YKPATHCHKUX MICT.

JlociakeH1 BIAKPUTI AaHi 11010 KOM(DOPTHOCTI KUTTS JIOJEH Y BEIMKUX MICTax
VYkpaiHu aKTUBHO BHUKOPUCTOBYIOTBCA JUIsi MOHITOpUHTY peamizauii Crpaterii
po3BuTKy Micta Kuesa 10 2025 poky [4] Ta cTpareriii po3BUTKY 1HILIKUX MICT, PET1OHIB
Ta TEpUTOplaNbHUX rpoMaj Ykpainu. Takox i aHali3y pe3yibTaTiB peai3aiii
Hamionanenoi TpancmopTtHoi cTpaterii Ykpainm g0 2030 poky [5], Crparerii
JIep>KaBHOI €KOJIOT1YHOI MOMITUKM YKpaiHnu Ha mnepiod 1m0 2030 poky [6] Ta iHmMX
Nep>KaBHUX U perioHaIbHUX MPOTrPaMHUX 1 CTpaTEriYHUX JTOKYMEHTIB.

B Vkpaini ekcnepramu IlIporpamu «U-LEAD 3 €spomoo» Ta SKL
International cTBOpeHo Ha mijacTaBl gaHux MiHicTepcTBa (iHAHCIB YKpaiHw,
Jlep>kaBHOI Ka3Ha4YeHChKOI Ci1yx0u, Jlep)kaBHOT CTaTUCTUYHOI CITy>KOM YKpaiHu BeO-
noptaixy openbudget.gov.ua, SAKWA MICTUTh BIAKPUTI JaHl TIpO  OHOHKETH
TEPUTOPIATIbHUX IpoMaj YKpainu [7]. Okpim Toro, B Ykpaiti pyHKIiOHY€e OPiIiiiHmi
JiepKaBHUHN BeO-MOPTaJ, IKUM BIAMOBIAE KPalloMy MIKHApOJHOMY JOCBiAY y cdepi
BiIKpUTOCTI TyOmiuHux (inanciB. Beb-mopran ctBopero y 2018 poiri 3a iHiIIaTUBH
MinictepcTBa (hiHaHCIB YKpaiHu Ha BUKOHaHHS KoHIEMIli CTBOPEHHS 1HTETPOBAHO1
iH(DopMmaIiitHo-aHamI THYHOT cucTteMu «[Ipo3opuii Or0KET» Ta 3aIUTY TPOMAICHKOCTI.
Be6-nopran npuzHavenuit 11t iHGOpMYyBaHHS B JOCTYIHIN (HOpPMI MIUPOKOTO KOja
IPOMAJICHKOCTI MPO OIO/HKETHY MOJITHKY YKpaiHu, 1mo0O BCi BEpCTBU HACEJICHHS
pPO3yMUIM, Ha IO BUTPAYalOThCsl KOUITH IUIATHUKIB MOJATKiB. Beb-mopran crBoproe
MO>KJIBOCTI JIJISl IIPO30POTO JiaIOTy BJIAJH 3 TPOMAJICHKICTIO 3 TUTaHb IJIaHyBaHHS Ta
BUKOHAHHS OIOJDKETY Ha JIepKaBHOMY 1 MicleBoMy piBHAX. KoxkeH rpomaasHuH
Ykpainu Moxe i3HATUCh MPO JOXOAM Ta BHUJIATKM CBO€I TpoMaju Ta B3STU
Oe3nocepeIHI0 yuacTh y popMyBaHHI Ta 3aTBEpKeHHI OropkeTy. Ha BeO-mopTani B
Ta0JIMYHOMY Ta TrpapiyHOMY BUTIJIAII JOCTYHHI: CTPYKTypa OIOMKETHOI CHCTEMH
VYkpainu; iHpopmallis mnpo OIOHKETHHH Mpollec Ta HMOro YYacHHKIB; TIIocapii
O10/KETHUX TEPMIHIB; TIEPENTIK PO3MOPSIHUKIB Ta OJEP>KyBayiB OIOPKETHUX KOUITIB;
IPOEKTHI MOKA3HUKHU JEP>KaBHOTO OIO/KETY; MOKA3HUKUM BUKOHAHHS JAEpKaBHOTO
OI0JKETY; MPOEKTHI IMOKA3HUKH BIJMOBIAHOTO MICIIEBOTO OMOJKETY; IOKa3HUKH
BUKOHAHHS B1JIMOBITHOTO MICIIEBOTO OFO/KETY; TOKa3HUKH PO CTaH OOPry 3a BUIaMHU
oroKety [8].

BiakpuTicTh Ta mpo30piCTh JAHUX MPO PO3BUTOK MICT Ta IHIIMX JIOKAJIBHUX
TEPUTOPIN € OJTHUM 13 TIpiopuTeTiB MiHIcTEpCcTBAa HIMPPOBOI TpaHCcPopmallii YKpaiHu,
saka 3amyctuna tmiatdopmy His.Iludposa rpomama [9]. lLle O6a3a 3HaHb 15
BIMOBITaTbHUX 32 HU(POBI3alliio y BCIX opranax micueBoi Bnaau. Lle 3actymauku 3
1upoBoi TpaHcopmariii, sIKi TOCTYMOBO 3’ ABIISIOTHCS B KOXKHOMY MICTI Ta TpOMafi.
[Tnatpopma His.IlubpoBa rpomMana cucremarnsye wmaTepiaidi Ha MiCHax. TyT
MICTATBCS PEKOMEHallli 00 BIPOBAKEHHS UU(GPOBUX IHCTPYMEHTIB, IIJIaH
udpoBoi TpaHchopMmallii, aIropuTMH Ta HOPMATUBHO-TIPABOBI JOKYMEHTH, SKi
MOXKYTb 3HaJIOOMTHUCS B perioHax /sl €(EeKTUBHOTO PO3BUTKY TEPUTOPIil.
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Bucnosku.

[TpoBeneHi OCTiHKEHHAS T03BOJIA MPUNTHU 10 HACTYITHUX BUCHOBKIB: KOHIICTIIIIS
BIJIKpUTOCTI Ta MPO30POCTI JAHUX IIHPOKO IMOIIMPEHa y CBITI, OCOOJUBO IIe
CTOCY€TbC 1H(OpMAIli PO PO3BUTOK KpaiH, PETiOHIB, MICT TOLIO. Y CBITI iCHY€
0araTo aHaJITUYHUX OpraHi3alliil, 1o 3aiMaloThCs OLIHKOI BIAKPUTOCTI AepKaBHUX
JaHMUX, CEpeJl AKUX 3acCyTOBY€ yBaru HaioOuiba 6a3a JaHUX MPO SIKICTh Ta BapTICTh
KUTTS - Numbeo. AkyMyntoBaHHUNM [HIEKC SKOCTI KUTTI OXOIUIIOE: 1HJEKC
KYITBEJIbHOI CIPOMOKHOCTI, 1HJEKC O€3MeKH, 1HIAEKC OXOPOHHU 3I0pOB'S, 1HACKC
BapPTOCTI KUTTS, CITIBBIIHOILICHHS I[IHA HEPYXOMOCTI Ta IOXO/1y, IHAEKC Yacy MOi3IK1
Ha JIOpOry, 1HJEKC 3a0pyIHEHHS, KIIMaTUIHUH 1H1eKe. [[poBeneHnii koMmnapaTuBHUN
aHaJ13 [MX 1HJIEKCIB JI03BOJIMB BUSHAYUTH SIKICTh KUTTS HACEJICHHS Y BEJIMKUX MICTax
Cxinnoi €spornu y 2022 porrl Ta BIIMIHHICTh IIUX 1HACKCIB B YKpaiHi. BcTaHoBIeHO,
[0 Ha 1HJIEKCH SKOCT1 XHUTTS CYTTEBO BIUIMBA€E BiliHA 3 P®, ska akTUBI3yBaJlach y
moromy 2022 poky. Bimkputri Ta mpo3opi JaHi B YKpaiHi IIHPOKOTO
BUKOPUCTOBYIOTBCS ISl TIPOBEICHHS MOHITOPHHTY peanizaiii CTparerii po3BUTKY
MICTa, PETiOHIB, TEPUTOPIATLHUX TPOMAJI, @ TAKOXK PI3HUX MPOTPAMHHUX 1 CTPATETIYHUX
JOKYMEHTIB. Y 1JIoMy, B YKpaiHi aKTUBHO BIIPOBA/KYETHCSI KOHIICTIIIISI BIAKPUTH Ta
MPO30PHUX JaHMX 3aBAsku MiHicTepcTBY 1udpoBoi Tpanchopmartii. [Ipore mie 6araro
MIPOEKTIB y MEPCIEKTHUBI, IKI MatOTh OYTHU PEBI30BaHi.
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