CTU

CZECH TECHNICAL
UNIVERSITY
IN PRAGUE

Czech Technical University in Prague

International scientific and practical conference

SCIENCE, ENGINEERING AND TECHNOLOGY:
GLOBAL TRENDS, PROBLEMS
AND SOLUTIONS

March 12-13, 2021

Prague, Czech Republic
2021



International scientific and practical conference «Science, engineering
and technology: global trends, problems and solutions» : Conference
proceedings, March 12-13, 2021. Prague: lzdevnieciba «Baltija
Publishing», 2021. 244 pages.

Head of the Organizing Committee — Rector, doc. RNDr.
Vojtéch Petracek, CSc, Czech Technical University in Prague.

Each author is responsible for content and formation of his/her materials.
The reference is mandatory in case of republishing or citation.

ISBN 978-9934-588-79-2 © Czech Technical University in Prague, 2021



Prague, Czech Republic March 12-13, 2021

CONTENTS

INFORMATION SYSTEMS AND TECHNOLOGIES

MeTtoauku oOrpyHTYBaHHS BHOOPY PO3BIAYyBAIbHO-BOTHEBUX CHCTEM
3 ypaxyBaHHSIM YMOB BEJICHHSI BiiChKOBHX (DOMOBUX) Omepariiii
Anamenko M. B., Jliuman A. M., I'poxoabebkuii 1. M. ...........cceeee 9

Bukopucranns indopmartiii reoindopMaIiiiHuX CHCTEM IS OLIHKU
CTaHy 3eMEJbHOTO (POHIY Ha THMYACOBO OKYIIOBAHHX TEPHTOPIIX
Bytko I. M., XynoB I'. B., XuskHsaK L A. ..o 13

Mertoau pillleHHs 3aBAaHb [JIAHYBAHHS [IOBEIIHKHA arcHTIB
B IHTENIEKTYAJIbHUX CHCTEMaX IMiITPUMKH IPUHHATTS PillICHb
Boaxos I. [I., Iadenka C. A., CoBa O. 5. ...........ocooevviiiviiiniiiiieciiens 17

Information — analytical system of nature protection territories management
Zagorodnya S. A., Sheviakina N. A., Radchuk I. V.............cccoovvvnnnnn. 21

OOIpyHTYBaHHS HAIIPSMKIB 3aCTOCYBAaHHS TEXHOJIOT1H
IITYYHOTO 1HTENEKTY Y BIfICbKOBIN KiOepHETHII
IBAXHEHKO T. O.....coooviniiiiiiii e 25

Organization of distance learning system
at Kharkiv Medical University in an emergency situation
Kocharova T. R., POPOV M. Y. .o 29

CTaTUCTHYHI METOJM KOHTPOIIIO SKOCTI MOJIOYHOT IPOIYKIIii
Kpusopyuko O. B., Koctiok 1O. B., Camoiisienko F0.0..................... 33

Jlo nuTaHHs PO3BUTKY CUCTEM MIATPUMKH MTPUHHSTTS PILICHHS
Ha OCHOBI 1HQOPMAIifHIX TEXHOJIOTiH BIICBKOBOTO NMPOTHO3YBAaHHS
Kyo6sBka M. Bb., OxpamoBua M. M., KoBaib M. O.............cccoeeennnne 36

[TepcriextuBu Bukopuctanus BITJIA
B iH(pOpMaLifHO-TEIEKOMYHIKAI[IHHNX MepekaX KpUTUIHOTO NPU3HAYEHHS
JlaBpyT O. O., JlaepyT T. B., Onamuacexknii B. b.............................. 40

BurotoBieHHsI U1 HABYAIBHOTO mporecy 3D mozeni 3pisy npuMilieHHS
3 0e3MpuB’I3HUM OOKCOBUM YTPHMAHHSIM KODiB
Haropnnii C. A., Yanas O. C., KpuBopyuko FO. L............................. 44

Multifunctional radar capacity while using adaptive
controlof tracking mode parameters
Nakonechnyi O. A., Smirnov O. L., VOINOV V. V. ....ccovvvviviinninannns 48



International scientific and practical conference

Peculiarities of IT-Project Management from
the Point of View of Innovation Science
Nos M. M., Revenko D. S., Filipkovska L. O. ......cccccoceoviniininiinnn 52

KiGepHeTHUHMIA TiAXiA 70 MOACTIOBAaHHS HaBYAJbHUX CHCTEM
CIKopa SL. B. ..o 54

Amnaii3 3aBJjaHb 1 METO/IiB OL[IHKM Ta BUOOPY aJbTEPHATHUB PillICHb
Tpousko O. O., CumoHenko O. A., JlazytaP. P. ... 58

3acrocysaunns JI33/T'IC-texnonorii
JUTL MOHITOPHHTY MiCIIb 3aXOPOHECHHS BiIXOIIB
IMeBuyk O. B., A3iMOB O. T........ccooooiiiiii 62

APPLIED MECHANICS

KoHCTpyrOBaHHS KOHIPYESHTHHX IIEHTPOI y MOJSIPHINA CHCTEMI KOOPMHAT
3a JIOMIOMOTOI0 y3arajbHeHUX PiBHSAHb IPYITH KPHUBUX
Kpecan T. A., IInnnnaka C. @., IMerpuk A. M. ... 67

MATERIALS SCIENCE

®i3uKko-MeXaHiYHi BIaCTHBOCTI KOHCOJIIIOBAHUX THTAHOMATPUYHHUX
KOMIIO3HTIB, 1110 MICTATH Pi3HY KIIBKICTH KapOily THTaHY,

CHUHTE30BaHOTO MPH €JIEKTPUYHOMY PO3PSI/Il Y BYyTJIEBOJHEBIH piiuHi
Jlunsu €. B., Ilpuctam M. C., TopnakoB A. C...........cccoevviviniennnnnns 71

BaactusocTi 1udy3iMHUX 3aXMCHUX ITOKPUTTIB
Ha OCHOBI XpOMY Ta KPEMHIIO Ha BYIJICIIEBUX CTAJISIX
B2 7 A L S N 76

INDUSTRIAL ENGINEERING

[HBepciiiHuil METO KepyBaHHS HalIHHICTIO HA eTarax NPOeKTyBaHHS
Aadbopos O. 1., CaBuenko B. b., [Tonamopenko B. B...................... 80

TexHiuHe AiarHOCTYBaHHS B CUCTEMI TEXHIYHOI eKCIUTyaTallii aBToMOO1IiB
baesnwok O.B., IBanoB B. L......................... 83

Po3po0Oka miyra-kaproruiekonadya 3 akTHBHAM POOOYNM OpTraHOM
TonoBatiok A. A., KpaBuenko B. B., [lerpuuenko €. A. ................... 87

Mathematical model of a loaded supporting frame
of a solid fertilizers distributor
Dovbush T. A., HeVKO R. B., TSON H. B. c.eoeoieeiiicee e, 91

4



Prague, Czech Republic March 12-13, 2021

ITigBumeHHs eHeproeEKTUBHOCTI KOBIIOBHX POOOYNX OPraHiB
3eMJICPUIHHUX MAIITUH 3aCTOCYBAHHSIM I'HYYKUX T'YMOTKaHHHHUX CJICMCHTIB
Kapnymnn C. O., ITanteneenko B. 1., UepBonomran A. JI. .............. 96

Regular thermal regime of a system of bodies
Peretiaka N. O. ..o e 100

Simulation of processing with abrasive substance
of angular rectangular waveguide channel
Tryshyn P. R., Lahovskyi O. V. ..., 103

ELECTRIC POWER ENGINEERING,
ELECTRIC ENGINEERING AND ELECTROMECHANICS

Method of disinfection and purification of water using pulsed electric
discharges of nanosecond duration in gas bubbles in it
Boyko M. 1., MaKogon A. V...t 107

Method of calibration of electrical measuring devices
of alternating current by square wave signals
Mosharenkov V. V., Velychko V. A., Koval O. V......cccccoecvivirinnnnnn, 111

Optimization of searching for moving targets
of a multifunctional radar station
Piskunov S. M., Romenskyi D. S., Budur M. L...........ccccocoovevvninnnn, 117

Analysis of methods of protection
of radioelectronic equipment against electromagnetic influence
lasechko Maksym, Kozyr Anton, Bashynskyi Kyrylo ...................... 121

High-temperature superconductors (htsc)
as protective materials against the effects of electromagnetic radiation
lasechko Maksym, Mehelbei Viacheslav, Bologov Andrii................ 126

POWER ENGINEERING

[TepeBenenns icayrounx eHepro6iokiB TELl y III'Y ckuanoro tumy
Cenenpkuii O. B., Illyoenko O. JI., Cenenbka 1. O. ..o, 130
CHEMICAL TECHNOLOGIES AND ENGINEERING

XapakTepucTHKa IPOIYKTIB IMipoJlizy TyMH
T0m0BEHKO B. Q..o 135

Thin-layer organosilicon coatings for
the protection of cellulose-containing materials
Komakha V. O., Komakha O. S.........cccccoiiiiiiiiie e 137



International scientific and practical conference

FOOD TECHNOLOGIES

Hosi pyHKIIOHAIBHI Xap4yoBi IPOIYKTH
3 BUKOPUCTAHHSM HETPAIUIIITHOT CHPOBUHHU
Toayd JI. C., JIeBUeHKO €. I1.........cccooiiiiiiiiiiiicc e 141

Crabinizanis CTpyKTypH (apiuiB 3 M’sica ITHILI
Ouiitnuk JI. B., Muxaiiauk T. O., JIearox B. O.......ooooveveveveeeeeeeenn, 145

BuxopucranHs Tigponizaty puOHOTO KoJIareHy
y BUPOOHMUTBI KyJIiHAPHOT MPOTyKIii
Ouiiinuk M. L., JI3100a H. A. ... 149

BruuB penienTypHOro CKIIaay MiCOYHOIO IMeYruBa
Ha (hi3UKO-XIMI4HI BIACTUBOCTI TOTOBHX BUPOOIB
Ouiiinuk H. B., Hakoneuna 0. I'., T'yzeBcbka L L. ..., 153

BockomnoniOHi KOMIIOHEHTH POCIMHHOTO TTOXOIKESHHS
K (DYHKIIOHAJIbHI J100aBKH KOCMETHYHUX IPOAYKTIB
Pynuena JI. JI., AngpisnoBa M. B., Byxkano C. L. ..............ccoceeies 158

IHHOBAMIIHI MeTOAM 30aradeHHs OEpPe30BOr0 COKY
CyrkoBuu T. FO., IanBamoga I'. 1., Hoao:xumuukosa JI. O.......... 161

BukopucranHsi pucoBoro 60poIHa B TeXHOJIOTIT OiCKBITHOTO TIe4rnBa
Menayapko B. M., @axypi M.........ccoooviiiiiiiiiieeeeeeeeen 166

TECHNOLOGIES OF CONSUMER GOODS INDUSTRY

Oco01MBOCTI TEXHOJIOTIYHUX TPOLECIB HAHECEHHS 300pakeHb
Ha TEKCTHJIbHI MaTepiaju
Ipuéera /1. B., Cmytko C. B., Onopiiiuyxk B. I. ... 169

ENVIRONMENTAL TECHNOLOGIES

Bunanennst CO 3 ra3iB 3a JOITOMOI'OI0 KaTaji3aTopiB
Ha OCHOBI ()epUTHUX MaTepiajiB
Hosrosan C. ., IBaHeHKO0 O. L...........cocoooiiniiie, 174

B}IOCKOHEUICHHH TEXHOJIOTIYHOI CXEMH OYMCTKH IIaXTHHX BOJ
Ha OCHOBI IXHBOTO JJOOYMIIECHHS B IIBUJKUX 3€pPHUCTHX (PiIbTpax
KyaikoBa JI. B. ..., 177

Methods of ensuring the environmental safety
of areas with a territory network of roads
Sheludchenko L. S., Polishchuk D. V., Nosko V. L. ......cccccccivnnnnne. 182

6



Prague, Czech Republic March 12-13, 2021

ARCHITECTURE AND CONSTRUCTION

BukopucTaHHs KOHCTPYKTUBHHUX PIIIEHb OYIIBEIb 1 CIIOPYI,

YMOB €KCIUTyaTalliif Mpy BIAMITYBaHHI €JICKTPOXIMIYHOTO 3aXHCTY
apMaTypH 3a1i300€TOHHIX KOHCTPYKITiit

Bounpap JI. B., Bounap B. O., ITonoBud H. M. ..o 187

Cy4acHi BUMOTH /10 IUTaHYBAJIBHUX PillIEHb
TOPrOBOT'O IPOCTOPY aBTO3AIPABHUX KOMILICKCIB
3uryn A. 0., ABpaMeHKO FO. O. ............coooiiiiiiii 191

IadopmartiiHi TEXHOIOTIT MOAETIOBAHHS
JKUTTEBOTO IUKITY OYIiBENb Ta CIIOPY
| 02321 (1) : 7 T DS PPN 193

TIpono3umii 1010 MPOeKTyBaHHs Ta Oy IIBHUIITBA KUTIOBHX OYIMHKIB
y CKJIaJHUX 1H)KEHEPHOT'€OJIOTIYHIX YMOBAX Yy MIChbKiif 3a0y/10Bi

TpopumoBHY H. B.......oooooi 197
TRANSPORT

Uspora energie zelezni¢niho vozidla

Biloshytskyi E. V., ZhyzhKo K. V. .....cccccoiiiiiie it 203

Pa3paboTka KOHCTPYKIMH aBTOHOMHBIX TSTOBBIX MOJyJIeH

JUTsl IEPCTICKTUBHBIX YCIIOBUH SKCIUTyaTalluH

Ha JKEJIe3HOJJOPOKHOM TPAaHCIOPTE

@PAHTHIIEK BYPEOLIL ......oooiiiiiiii e 207

BukopucraHHs cTane3ani3o0eTOHHUX IPOrOHOBUX OYI0B

JUISl TIOCTKOH(ITIKTHOTO BiTHOBJICHHS 3pyHHOBaHOT

TPaHCHOPTHOI iHQPACTPYKTYpH

Fepaua M. B., KimtouHHK C. B. ..o 209

OriHka pyxy aBTOMOOUTRHOTO KOJIeCa B CKJIAJHUX YMOBaX eKCILTyaTarlil
Ierpos JI. M., Ilerpuk 0. M., Bopucenko T. M. .............ccccceennnn. 213

[puanmn SMART B noricTyili BOAHOTO TPaHCIIOPTY
CaarBinebka B. M. ... 218

JlocimipKeHHsT JUHAMIYHOT HaBaHTaKEHOCTI Ta MIIHOCTI HECYYOT
KOHCTPYKIIii KpUTOTO BaroHa 3 MPYXHO-(PPHUKIIHHOI0 XpeOTOBOIO OaIKOI0
®omin O. B., JIoBecbka A. O., PuoiH A. B..........ccooveiiiiiii, 220



International scientific and practical conference

GENERAL ISSUES OF ENGINEERING SCIENCES

TeopetrnuHe HOCTiIKEHHS BIDIMBY cepenosuiia Ha poooty HKT
Bacuaumms B. S, YopHa FO. B. ..o 224

Statistical aspects of occupational injuries in the manufacture
of main pharmaceutical products and pharmaceutical preparations
Yevtushenko O. V., Siryk A. O., Okhmakevych A. M. ..................... 228

HayxoBo-TexHiYHa AISIBHICTD Y peajlisiX CbOTOIECHHS.
JOCSATHCHHSI, aKTyaJIbHi MUTAHHS Ta MEPCICKTUBU
KpuByabkin I. M., I'pedmoBa L A. ..., 233

Orusin cy4acHOT TEXHIKH
JUIsL MeXaHi3allii TeXHOJIOTTYHUX IPOLECIB y CaIBHUITBI
KytkoBenbka T. O., Jigyp B. B.......ccooooiiiiii, 236



Prague, Czech Republic March 12-13, 2021

INFORMATION SYSTEMS AND TECHNOLOGIES

DOl

METOJMKHA OGIPYHTYBAHHS BUBOPY
PO3BIJIYBAJIbHO-BOTHEBUX CUCTEM 3 YPAXYBAHHSIM
YMOB BEJEHHS BINCHbKOBHUX (BOMOBHUX) OITEPAIIII

Anamenko M. B.
KAHOUOam GiticbKO8UX HAYK,
HA4anbHUK HAYKo80-00CHiOHOI 1abopamopii kagedpu po3eioxku
Hayionanvuuii ynigepcumem obopouu Yxpainu
imeni Ieana Yepuaxoscvrozo
M. Kuis, Yxpaina

Jlimman A. M.
KaHOuOam mexHiuHux HayK,
HAYATbHUK HAYKOBO-00CHIOH020 BI00LLY
Hayxoeo-0ocnionuii yenmp paxemuux 8iticok i apmunepii
M. Cymu, Yrpaina

I'poxoancbkuii S1. M.
KAHOUOAam MexHiuHUX HayK, OOYeHm,
00yeHm Kapedpu asmomamusz068anux CUCMeM YRPAGIIHHS
Biticorosuii incmumym menexomynikayiv ma ingpopmamusayii
imeni I'epoie Kpym
M. Kuis, Yxpaina

Beryn. PesynbraTi aHaiizy BOEHHHX KOH(QUIIKTIB OCTaHHIX JECSITHIIITH
MEePEeKOHJIMBO CBiUaTh MO 3POCTAIOYy POJIb PO3BiJYyBAIbHO-BOIHEBHX
cuctem (PBC). Tak moumHatoun 3 omepamii «bypst B myctemi» 1991 poky
[1] mo ATO (OOC) na Cxoxi Ykpainu [2, 3] gacTka BUKOHAHHS 3aBAaHb
o0 ypakeHHs mineit 3pocna i3 10-30 % mo 50-90 %. OnHnak, i3 3poc-
TaHHsAM 3any4deHHs: PBC 10 BUKOHaHHS 3aBJaHb OYJIO BHSIBICHO HH3KY
npo0JieM, SIKi BINTMBAIOTH Ha €()eKTUBHICTH 1X 3aCTOCYBaHHSI.

Tak, onHiero 3 npoGiiem € koMiuiekTyBanHsi PBC enemenramu 3 pizHu-
MH MOXJMBOcTsMH. Biimouennss 1o PBC 3aco0iB mosnboBoi apruiepii
(pakeTHUX BIHCBHK 1 apTHiIepii), sSKi MOXKYyTh BUKOHYBATH 3aBJIaHHS 13 iHTe-
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HCHBHICTIO Ta IMOBIPHICTIO BUKOHAHHS 3HaYHO OiJBLIOI0 HIK MOXKJINBOCTI
3ac00iB po3Biaku [4]. AGO 3alyyeHHS TaKOi KUIBKOCTI 3aCO0IB PO3BiIKH,
SIKI 3HAYHO NepeBakaloTh IO MPOITYCKHIM CIPOMOXHOCTI 3aco0u yrpas-
JIHHA Ta epenadi fanux [4].

HactynHo1o CyTTEBOIO, HA TYMKY aBTOPiB, MPOOJIEMOIO € HEeBpaxyBaH-
HS (HE IOCTaTHE BpaxyBaHH:) cTifikocTi ¢ynkmionyBanns PBC [4]. Tax
JIOBOJII YacTO TPH TUTaHYBAaHHI BiiCHKOBHX (0OHOBHX) omepamiii BpaxoBy-
€THCS JIMIIE CTaTWYHA MPOTHAIA MPOTHBHHUKA, TOOTO Taka, SIKa 3aJICXKHTh
JIUIIE Bil MOXKJIMBOCTEH caMOro MpOTHBHUKA 0e3 BpaxyBaHHs aiid [1, 3].

OsnHaveHi npoOseMH NpPU BHHUKHEHHI OJHOYACHO MOXKYTh MOBHICTIO
HiBeJIOBAaTH MO3UTUBHUI edekT Bin 3acrocyBanus PBC i, 3aramom, npus-
BEAYTh JI0 OpraHizaliifHux mnpodiem. Takumu npodieMaMu MOXYTh OyTH:
CKJIaJHICTh BUOOpY HaWOINbII BakIMBHUX BiactuBocteii PBC, Hemoxiu-
BICTh BH3HAUMTH OOIpyHTOBaHy mepeBary meBHoi PBC mepen iHmioro.
Tomy, po3poOJEHHS METOAWKH TaKOro OOIPYHTYBaHHS, 3BaXKalOUM Ha
3pocratouy pors PBC y mpoBenmeHni BiiicbkoBuX (00i0BHX) oreparii,
€ aKTyaJbHHUM.

Buknag oCHOBHOro marepiajy JOCTiKeHHsl. 3arajoM METOAMKA
Bubopy PBC 6a3yeThcst Ha MeTOIOBI aHaIi3y. BimmoBigHo 10 CyTi MeTOmy
MIPOBEJICHO TTONIApHE TTOPIBHAHHS BU3HAYCHUX KPHUTEPIiB 3a yCIICHUM Bapi-
antom mikanu Caari. Hagani mpoBeneHO BU3HAYCHHS OLIHKA KOMITOHCHTH
BJIACHOTO BEKTOPY 32 BiZIOMOIO (hOPMYJIOI 3HAXO/KEHHS CEpeHbOTO Te0-
METPUYHOTO 3HAYCHHSI.

Jlaii nmpoBOANTBCS HOpMAJIi3allilo OLIHKK BEKTOPY MPIOPUTETY 3a PO3-
PaxyHKOBOIO 3aJIEXKHICTIO

B monanmbmiomy, Ans MEpeBIpKH NPAaBMIIBHOCTI CYIDKEHb CKCIIEpTIB,
MIPOBOANTHCS BU3HAUEHHS IapaMeTpiB IHIEKCY Y3TOJUKEHOCTI Ta BifHO-
LIEHHs Y3TOJUKEHOCTI 38 pO3paxyHKOBHMH 3aliexkHocTsMU. [Ipndyomy Bin-
HOIIEHHS y3TOPKEHOCTI HE TOBMHHO TepeBuiyBati Mexy 10 %, B iHIIO-
MY BHUIAJKy HEOOXiTHO NEPETIISTHYTH CYIKEHHS €KCIEPTiB.

B mopansmomy mpoBoanuThes monapue nopiBHsHAS PBC BimHOCHO KO-
YKHOTO 3 KpUTEPiiB.

Hanani mpoBoauTbes BU3HaueHHs TiobanpHuX mpioputetiB PBC Bin-
HOCHO KOKHOTO 3 KPHTEpiiB BiIOOPY HUITXOM BHECEHHS B TaOJMIIO 3HA-
YeHb HOPMAJi30BaHMX OILIHOK BEKTOpiB mpioputeTiB mo PBC BigHOCHO
KOKHOTO 3 KpPHUTEpiiB Ta HOPMAalli30BaHWX OILIHOK BEKTOPIB IMPiOPHUTETIB
KputepiiB. Po3paxyHOK riao6anbHIX IPiOPUTETIB IPOBOIUTHCS 32 BiZJOMOIO
PO3paxyHKOBOIO 3aJIEXKHICTIO.

PesynpraTu aHamizy OTpMMaHMX JaHMX CBIIYHTb, IO amapaTHO-
MIPOTrPaMHMI KOMIUIEKC aBTOMAaTH30BAHOTO YIPABIIHHS BOTHEM apTHIIe-
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pificeroro miaposainy ArtOS Mae cyTTeBY IepeBary MOpIBHSIHO 3 IHIIMMHU
aHaJIoriyHuMu 3acobamu Bix 17 mo 22 %.

3araioM pe3ysibTaTH MPOBEACHOTO MOCITIHKCHHS MOXKIIHBO PO3AUIHTH
Ha TpW YacTuHH. [lepmiM pe3ynbTaToM € oOIpyHTYBaHHS KpUTEPiiB BUOO-
py PBC Ha mincraBi kmacTepHOro aHajli3y BHMOT A0 HHX OOYMOBICHHX
OCOONMBOCTSIMH TIPOBEACHHS BiliCBKOBHX (0OHOBHX) omepamiid. Jpyrum
pe3yIpTaTOM € PO3pOONIEHHS METOAWKH OOrpyHTyBaHHsA BuOOpy PBC 3
ypaxyBaHHSIM YMOB BeJICHHs BiiiCEKOBHUX (OOMOBHUX) omepartii.

3po3yMijo, 0 03HAYEHUH Miaxix 10 o0rpyHTyBanHs Bubopy PBC mis
YMOB BiiCbKOBHUX (00OHOBHUX) omeparliii He H030aBIeHUI HEOMIKIB.

[To-niepure, ue cy0’eKTHBI3M. AJDKE 32 OCHOBY B I1iif MeTOAMIII MpUiiMa-
€TBCS JIOCBIJ] €KCIepTiB. Xo4a 3BayKaroy Ha 3HAUHY KUIbKICTh BIHCHKOBHX
KOH(ITIKTIB y CBIiTI, MOKHAa BBa)XKaTH, L0 JIOCBI/ Y BINCHKOBUX (axiBIiB €
JIOCTATHIM JIJIsl BAKOPHCTAaHHS 03HAYEHOI METOJUKH.

Jo Toro X, OCOONMBICTh METOJA MIOAO IMEPEBIPKU y3TOMKEHOCTI OIli-
HOK T IBUIIY€ aJeKBATHICTh 03HAYCHOI METOJUKH.

CTOCOBHO TepeBar OO MiAXOAy MOXKHA 3a3HAYWTH BiHOCHY HOTO
npocToTy. Takox Oe33anepevyHoro MepeBarolo Ii€i MeTOTUKHU € 11 MOITyIb-
HicTb. TOOTO 31aTHICTH 3aMIHIOBATH MEBHI OJIOKHA 1HIIMMM OUIBII JOIIIb-
HUMH IJI YMOB TIEBHOI OTTeparii.

BucHoBku:

1. Bu3HaueHo, 110 0COOIMBOCTAMH NPOBEIEHHS BiliChKOBHX (60i10BHX)
orepariiii Ha Cy4aCHOMY €Talli PO3BUTKY BOEHHOTO MUCTELITBAM €: IIBHJIKA
3MiHa 0OCTaHOBKHM, 3MaraHHs i3 MPOTHBHUKOM 3a BUIpAlll Y 4aci, TOYHOCTI,
MaHEBPEHOCTi, CKpUTHOCTI. TakoXk 70 OCOOJUBOCTEH BiTHOCATHCS: BEIIH-
KAl 00CST TaHWX SKUMHU HEOOXiTHO ONEpYBAaTH IIiJ] 9aC MPUUHATTS PillIeH-
Hs Ha OoifoBe 3actocyBaHHs (OoioBi mii). Ille ocoOmuBOCTSIMEA CydacHHX
BilicChKOBHX (OOHOBHX) oIepamiil €: y3roKEeHICTh Al Ta YiTKa CTPYKTypa
MiATTOPSIKOBAHOCTI; aBTOHOMHICTH MO0 3a0€3MeYeHHS Ta MiCIEIoI0-
JKESHHSI.

2. Buznaueno sumoru 10 PBC 00ymMoBIeHHX cIienudikoro MpOBEICHHS
BilichkoBHX (0OMOBHX) omepariiii Ta Ha MiJICTaBi X aHANi3y CHOPMYIbOBA-
HO KpuTepiiB Bimbopy PBC, 30kpema: omepaTWBHICTh, TOYHICTh, CKPHT-
HICTb, CTIHKICTb.

3. IlpoanasizoBano icuyroui PBC rtakruunoro piusi (C2-C2SR), ski
Oynu CTBOpEHi 3a OCTaHHI POKH, Ta AKi MAalOTh BIAKPUTY iH(OpMAaIiio mpo
iX XapakTepuCTHKH. 30KpeMa, ITpoaHaji30BaHi Taki cucTeMu: OoiioBa cuc-
Tema ympaBiiHHSA TakTHyHOI jaHkM «Kpomma» (Ykpaina), amapaTHo-
NPOTPaMHUI KOMIUIEKC aBTOMAaTH30BAaHOI'O YINPABIIHHS BOTHEM apTHIIe-
piticekoro minpo3ainy «ArtOS» (Ykpaina), aBTOMaTH30BaHa CHCTEMa
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ynpasiiaHs «O0050HB-A» (YKpaiHa), ynapHO-pO3BiyBaIbHHI KOMIUIEKC
«Coxim» (Ykpaina, [Tonbma).

4. Po3pobneno metoauky oOrpyHTryBaHHa BHOopy PBC 3 ypaxyBaHHAM
YMOB BEIICHHS BiificbKOBUX (0OMOBHX) Olepalliii, sika IPyHTY€EThCS Ha Me-
TOJaX aHAJ3y i€papXiif, KIACTEPHOTO aHANI3y Ta eKCIEPTHOTO OIiHIOBAH-
Hi. O3HaueHa METOAWKa IO3BOJE Y3TOAUTH OCOONMBOCTI TMPOBEICHHS
BIICPKOBHX (OOMOBHX) Omepaniii, TocBix ekcnepTis Ta Bumoru 10 PBC.

5. BusnaueHo, mix gac po3paxyHKy npukirany subopy PBC, mo amapa-
THO-TIPOIPaMHHI KOMIUIEKC aBTOMAaTH30BaHOTO YIPABIIiHHS BOTHEM apTH-
nepiiicekoro mizpo3ainy ArtOS Mae nepeBary NOpiBHSHO 3 iHIIMMU aHAJO-
rivHMMU 3acobamu Bin 17 o 22 %.
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BUKOPUCTAHHA THOOPMAIIII TEOTH®OPMAIIMHUX
CHUCTEM JJIs1 OOIHKH CTAHY 3EMEJIBHOT'O ®OHIY
HA THMYACOBO OKYIIOBAHUX TEPUTOPIAX

Byrko I. M.
KAHOUOam MexHiuHUX HayK, O0YeHm,
3ACMYNHUK 2eHEPATLHO20 OUPEKmMopa
Heporcasne nionpuemcmeso «Llenmp [epocagnozo 3emenvHo2o kaoacmpyy
M. Kuis, Yxpaina

Xynos I'. B.
O0OKMOp MexXHIYHUX HAYK, npogecop,
HAYanbHUK Kageopu makmuKku padiomexHiyHux 8iliCbK
Xapxiecokuil nayionanvuuii ynieepcumem Ilosimpsanux Cun
imeni leana Koowcedyoa
M. Xapkis, Ykpaina

Xwmknsk L. A.
KaHOUOam mexHiuHUx HayK,
8UKIA0aY Kageopu maxmuky padiomexHiuHux GIliCbK
Xapxiecokuil Hayionanvuuil yHieepcumem Ilogimpsnux Cun
imeni leana Koowcedyoa
M. Xapkis, Ykpaina

Ha cporoaHimHIN TeHb U OMIHKA CTaHY 3eMeIbHOTO (POHIY HA TUM-
4acOBO OKYIIOBAHWX TEPHUTOPIAX HAHOLIBII 3aTpeOyBaHOIO € iH(opMaris
reoinpopmaniiaux cuctem (I'IC). Ile 3ymMoBIIeHO Oe3MepenKoIHIM OTPH-
MaHHA BHIOBOI iH(oOpMarii momo palioHiB i 00’€KTIiB iHTepecy Ta IiHil
pPO3MEXyBaHHS Ha OKYNOBAaHUX TEPUTOPIAX 1 TOH (akT, mo HeoOXiaHa
iH(OpMaIis OTPUMYETHCS TUCTAHIIHHO.

Hassuicts indopmanii I'IC y BitbHOMY JOCTYIII BUCOKOI PO3PI3HEHOCTI
Jla€ MOYKITUBICTh IPOBOJIUTH BUKOHAHHS HACTYITHHUX 3aXOJIB AJIsl BUPIlIEH-
HS 3a/1a4i OI[iIHKK CTaHy 3eMeJbHOro (QoHIy: (hopMyBaTH Katajoru (6a3u
JTAaHWX) 1100 TEPHUTOPiH Ta MiINPHUEMCTB; IPOBOJUTH MOHITOPHHT ITOTOY-
HOTO CTaHy TEPUTOPii Ta 00’ €KTiB; aHAJI3yBaTH Ta MPOTHO3YBATH MOJKJIHBI
HACJIJIKH «TOCHOIAPIOBAHHI»; 3a3/1aJIeTiib PO3pOOIATH KOMILIEKCHI peiH-
TEerparliifHi IIaHU Ta PIIIEHHS TOIIO.
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BuxopucTanHs reonpocTopoBoi iHpopMarii B JAHOMY KOHTEKCTi JIOIi-
TpHO Oylle MONIMWTH HAa YOTHPH HAINPSIMKH, a caMme, iHBeHTapH3alliiiHuH,
MOHITOPUHIOBU, ONEPaTUBHUN Ta NOCHITHUIBKHNA. 3p0O3yMmino, mI0 Ui
KOXKHOTO THITYy 3a/lad HEOOXiJIHO BHKOPHCTOBYBAaTH CBiil HaOip BXiTHHX
JaHUX, PI3HUHA 332 CBOIMH NPOCTOPOBHUMH, YaCOBUMH Ta CIIEKTPAILHUMH
XapaKTepUCTUKaMU. TakoX CIIiji BpaXOBYBaTH, 10 HEOOXiTHO BUKOPHCTO-
BYBaTH HE «pa3oBY» 3HOMKY 00’€KTiB Ta paiOHIB iHTepecy, a IPOBOJUTH
aHayi3 aHcamOJsl 3HIMKIB, sIKI HANOBHIOIOTH BINMOBiMHI Kartamoru (0a3zu
JAHWX), 0 HAJACTh 3MOTY OI[iHUTH TO/ii B AMHAMIIII.

Ha croronminmHiii eHp B IUIaHYBaHHI Ta YIPaBIiHHI 3€MEIFHUMH pe-
cypcaMu BUKOPUCTOBYIOTECS CydacHi iHpopmamiitHi TexHomorii (IT). Born
€ HeoOXiTHUM 1HCTPYMEHTOM TP pO3poOIIi CHCTEM MIATPUMKH MPHHHATTS
pimmens (CIIIP) y crabinmpHOMY yHpaBJiHHI 3eMEIBHHMH PECypcaMy Ta
po3podi nomituku ix BukoHaHHS [1]. B Ykpaini Ha maHuWil 9ac akTyaib-
HHUM 1 TMEPCHEKTHBHUM 3aBJIaHHSAM € 3aBJIaHHs CHCTEeMaTH3alii Ta IpHBe-
JICHHSI 3eMEJIbHUX BIJTHOCHH JI0 €BPOINEHCHKUX CTAHNIAPTIB, B OCHOBI SKHX
JISKUTH iHQOpMaTH3aIlis Ta aBToMaru3ariis [1].

Amnai3 naHoi mpeaMeTHoOI 00macti [2-3] moka3as, 110 CTBOPEHHS BHCO-
KOIIPOAYKTHBHHUX CHUCTeM iH(popMaTH3allii Ta aBTOMaTH3allii Mae 3A1HCHIO-
BaTucs Ha 0a3i iHTenekryansHux IT, ocHOBY sikux ckianatots CIIIIP. Jlani
CIIITP maroTh pi3HI MaTeMaTHIHI 0Aa3KCH Ta JO3BOJIAIOTH Ha eTari 00poOKH
1 CTPYKTypyBaHHS BHXIJHUX JaHWUX 3aMIHHUTH IIFOJCHKI pecypcu [3]. Bimo-
Mo, 1o Oynb-ska CIIIP po3pobnsgerscs npu HasBHOCTI 6a3u manux (BJI)
Ta 6as3u 3HaHb (b3). [Ipu ominmi crany 3emenpHuX Gouay bl npeacrasmise
co00r0 Hadip AaHWX MOHITOPWHTY, PO3paxyHKIB Ta JOCIIJDKeHb, a b3 —
MpaBHUja BHBOAY, iH(OpMAIil0 Tpo JIFOIACHKUIA TOCBI 1 3HAHHS B JNaHii
o0unacri, siKi 103BOJIATH BUKOHYBaTH onepauii Hax ganuMu BJ1. Tlpu 3amos-
nenni b3 B CIIIIP BaxxiuBy posnb BifirparoTs Mozeni ¢gopmanizaunii npasa,
TaK sIK 3eMJIeyCTpiil 0a3yeThCs Ha 3eMelIbHOMY 3akoHonaBcTBi [1, 4]. Oco-
OJIUBICTIO MPaBOBUX (OPMATBHUX MOJCICH € Te, 0 BOHU MOBHUHHI OyTH
CTPOTMMH 1 HE JIONYCKaTH HEOAHO3HAYHOI'O TIIyMaueHHs. 3aCTOCYBaHHS
MoJjieneld opmManizaii B IpaBO3HABCTBI CIPUsIE HOBHOMY Ta NPaBHILHOMY
cpuiHATTIO iH(opMaIi 1 3a0e3MedeHHI0 CTPOTUX IMPABOBHUX IPHUIIHCIB
[4]. BukopucTaHHS OUX MOJEICH TO3BOJHUTH YiTKO BHU3HAYaTH yCi 0a30Bi
MOHATTS 1 cOpPMyBaTH aKCIOMH BIJIHOCHH IIPW OLIHII CTaHy 3€MEJILHOTO
(¢oHMy Ha TUMYACOBO OKYNOBAHUX TEPUTOPISAX y BHIVIAI BiAMOBIIHMX
MaTeMaTUYHUX KOHCTPYKLIH, JO3BOJIMTH BHPIIIYBaTH KOHKPETHI 3aj1adi y
cdepi 3eMeNnbHUX BITHOCHH 32 JIOTIOMOTOI0 IPOrpaMHUX 3aco0iB, po3po0-
JISITH TIpOrpamMHe 3a0e3NeUeHHs 3 BUKOPUCTAHHIM MaTeMaTHYHUX MoJesen
dopmanizariii Tomo [1, c. 4].

CIIITP mpu BupOOJIEeHHI peKOMEHAAIill Ta PIllleHb AJSA OLiHKH CTaHy
3eMeNbHOTr0 ()OHIY BHKOPHUCTOBYE 1HQOPMAIIIO 3 IEHTPAIHLHOTO CXOBHIIA
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JAHWX, sSKe BKII04ae 10 cBoro ckimaay b/l i B3 i € wacTuHOIO i€papXigHOi
ctpykrypu CIIIIP [3]. B JIaHOMY BHIIafIKy B/l noBuHHa MicTUTH aTpuOy-
THBHY lH(l)OpMaLII}O PO 3eMeJbHI (POHIU THMYACOBO OKYIIOBAaHHX TEPHUTO-
piif, BJTaCHMKIB 1 BIIHOCHHU M)XK HUMH, a b3 1moBHHHA cKiagaTtucs 3 Moje-
nert popmaizanii npasa.

[pu pozpodui CIITIP HeoOXifnHO BpaxoBYBaTH MPEACTaBICHHS 3HAHD Y
B3 onronoriuaumu mozensmu. Tomy, 1 (GOpPMaNBHOTO MPEACTaBICHHS
nanux B B3 o6pani Metou Teopii kareropiii [2]. JaHi MeToan 103BOJISIOTH
y BHMIIAAI 00’€KTIB KaTeropii BUKOPHCTOBYBAaTH TaKi MaTeMaTH4HI KOHC-
TPYKILii, K MPEINKaTH, BUCIOBIIOBAHHA TOIIO. Taka ocoOnmBicTh Teopil
KaTeropiii J03BoJisie KOMOIHYBAaTH MaTeMaTH4YHI MOJENi, SKi OMHCYIOTh
BITHOCHHM JUIA OLIIHKH CTaHy 3€MEJbHOro (OHIY Ha TUMYACOBO OKYIIOBa-
HUX TEPUTOPIsX.

IMo3naunmo Bmict B3 y Burmsini GaratopiBHeBOi mMomeni — KaTeropii
MaJInX KaTeropii, siki moenHaHi Mix co00r0 GyHkTopamu. OCOOIUBICTIO
JaHoi KaTeropii € Te, mo 11 00’ exTH e Mauli Kareropii. Buinena xareropis
CKJIQIAETHCS 3 IBOX MAJIUX KaTeropiil: CyKyIHOCTI 3aKOHIB y cdepi 3eme-
npHUX BinmHOcHH (Kj) Ta cykymHOCTI cxeM BupilIeHHs 3ana4 B cdepi 3em-
neycrporo (Kj;), siki MoxyTh OyTH 0OpaHi BiJIOBIIHO A0 3aJaHUX HPABHI
(xpuTepiiB).

Ipencrasneni B b3 06’extu xateropiit K; i K, mo3Bomsrors 3aitficanT
MOCIITOBHAHN BiOip 3aKOHY 1 MOJIEN, a MOTIM IMOCTABUTH X Y 3aJaHy BiJ-
noBiHICTE. B3aemomis Mixk 06’ exTamu kareropiit Ky Ta K, € mpencrasien-
HSM peabHUX BiHOCHH TIPH OIiHIII CTaHy 3eMeNbHOr0 (OHIY Ha THMYa-
COBO OKYIIOBaHHX TEPUTOPISX.

Ha ocHoBi Mozeneli 3HaHb 00’ €KTiB Ta Cy0’ €KTIB BiIHOCHH IIPH OIiHII
CTaHy 3eMeNbHOro (DOHAY Ha TUMYACOBO OKYNOBaHMX TEPHUTOPISX 3.iiic-
HIOIOTHCS TIPOLEC MIATPUMKH MPUHHATTS PIlICHHS, SKUH TPEICTaBICHO Y
BUIJISA/ y3arajlbHEHOIO METOAY, MOCIIIIOBHICTh €TalliB SIKOT0 HACTYITHA:

I. TTouaTok poOOTH AITOPUTMY, Ha SIKOMY BH3HAYAETHCS HEOOXIAHICTD 1
qouinbHicTs Bukopuctanus CIITIP mst BUpILICHHS MOCTAaBICHOI 3a1adi.
IIpu ix HasIBHOCTI IIpoIiec MePEeXOAUTh Ha HACTYITHUI €TaH METO.Y.

II. IocTanoBka 3anayi, BUSHAYEHHS KPUTEPiiB BUPIIICHHS TUIIOBHX 3a-
nad. dopMmyBaHHS 3aIUTy KOPHCTYBada BIiJIIOBIZHO 1O aTpUOYTHBHHX
JlaHuX, HasiBHUX y B/I.

III. TlepeBipka BiANMOBIAHOCTI JaHMX 3amUTy KpuUTepisiM ix 00-
poOkM 1 MOXIMBOCTI iX BuKOpHcTaHHS Moneiunto b3. VY pasi BusBIeHHS
HEBIIOBITHOCTI (POPMYETHCS TTOBIIOMIIEHHSI Ta 3AIHCHIOETHCS MEpexis] Ha
etan I a5 KOpUTyBaHHS BUX1JHOTO 3aIATYy.

IV. ITomyk Moxyns abo KoH}Irypariii MoayIiB BUPILIEHHS 3a/]1adi.

V. Iix6ip moxyniB (koH}Iiryparii MoxymiB) 1uis BUpimeHHs 3axa4i. Lle
3a0e3MmeuyeThCsl Ha OCHOBI OHTOJIOTIYHHX MOJIENeH, mpeacTaBieHux B b3.
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V1. O6pobka BXiZHUX JaHWUX 3 BUKOPHCTAHHSIM IPOTpaMHOro 3abe3re-
YeHHs, sIKe MIPeCTaBlIeHe MoayJeM (KoHpirypamiero moxymis) B CIIIIP.

VII. IIpencraBieHHs: pe3yabTaTiB y BUIISAAL Ta popMari, 3pydHOMY IS
X aHaJIi3y KOPHCTYBaueM.

VIII. 3nilficHeHHs KOHTPOJIO 3amponoHoBaHoro pimeHHs. [Ipu HeoO-
X1THOCTI pillIEeHHS KOPUT'YETHCSI.

IX. 3akiH4eHHS poOOTH, Pe3yabTATOM SIKOI € COpPMOBAaHHH OCTATOY-
HUH HaOlp pe3yJibTyIOUMX JaHWX 3a pIIICHHSAM 3ajadyi, ska Oyja 3amgaHa
KOpPHCTYBadeM.

CIIIIP, sixa pearizye 3alipOTIOHOBaHUI METOJI, BUJA€ KiHIIEBY MHOKHHY
peKOMEeHAAMIH 00 pilIeHHs MOCTaBICHOI 3a/1adi i KpUTepiiB 11 pilIeHHS.
VY cBOIO Yepry, KOpUCTyBa4 Ma€ MOXKJINBICTh BUKOPHUCTOBYBATH TaKy CHC-
TEeMY B SKOCTI 3ac00y aBTOMAaTH3allii CKJIaJHOTO MPOLECY BIHOPSAKYBaHHS
BITHOCHH TIPH OILHII CTaHy 3€MENbHOro ()OHAY Ha THMYACOBO OKYIIOBa-
HUX TepuTopiax. lle 103BONMUTH: BHOPSAKYBATH 1 PO3BAHTAXKHUTH POOOTY
CITyK0, MOB’S3aHUX 3 OLIHKOI CTaHy 3eMENbHOro ()OHAY Ha TUMYACOBO
OKYIOBaHHUX TEPUTOPIAX, MOCIAOMTH i B MEPCIEKTHBI BUKIIOUUTH MOBHY
3aJIe)KHICTDh BUPILIEHHS 3eMEJIbHUX NMUTaHb BiJ JIIOJCHKOro (akropy, mij-
BUILUTH CTYMiHb 00’ €KTUBHOCTI IPUHHATHX PIllICHb.

HaBeneno mpukiiaz BHpILICHHS 33jadi aHaNi3y AErpajioBaHOCTI 3eMe-
TBHUX (OHAIB 3 METOI iX MOHITOPHHTY IJISI BUSBIICHHS SIKOCTI IPYHTY.
Jns mporo Oynmu BBeIeHI BiAMOBiAHI oOMexxeHHs. bymemo BBakatw, 1o
Maia kareropis K; ckmamaerbes 3 10 00°eKTiB (3eMeNBHOI AUISTHKH, TBOX
cy0’eKTH KOHQIIIKTY, OpraHy Aep>KaBHOI BIaIH, SIKUI MpUiiMae pilllcHHA 3
MIPUBOAY KOH(QIIIKTY 1 MECTH BIIHOCHH MiX HUMH) i kaTeropis K, ckiama-
€THCS 3 OTHOTO 00 €KTY, SIKMH OIHCY€E CXEMY PIllIeHHs 3a7adi.

Just 6inpin geranbHimoi po3podku CIITIP koxxen Mopdizm kateropii B
uiit b3 noBuHeH sABISATH OO0 KOHKPETHUIT Tpoliec, sikuil Oyne eeKTrB-
HO PO3MI3HABAaTHCS MPOrPAMHUM KOJOM Ha KoM totepi. s uporo mop-
(bi3MH MOHA MTPECTABUTH 3a JOIIOMOTOIO JIOTIKH YHCIICHHS PEINKATIB.

TakuM 4MHOM, OTPHUMaHO METO/I MiATPUMKHU NPUUHSATTS PILLIEHHSI, KUt
MOKPOKOBO omnucye BUKopucTanHs iHpopmanii I'IC st oniHku crany 3e-
MENIBHOTO (hOHIY Ha THMYAcCOBO OKYIIOBaHUX TEPUTOPIAX. Y NMEpCHEeKTHBI,
YJIOCKOHATIOIOYH 1 JIETANII3YI0UH 3allPONOHOBAHUN METOJI, MOXIHMBO cop-
myBaTh Oinbi edpexruHy CIIIIP nist oninky craHy 3eMenbHOTO (GOHTY Ha
TUMYacOBO OKYITOBAHUX TEPUTOPIsX.
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METO/ M PINEHHS 3ABJIAHD IINTAHYBAHHS
MHHOBEJAIHKHU ATEHTIB B IHTEJIEKTYAJIBHUX CUCTEMAX
NIATPUMKHA DPUMHSTTS PIIIEHD

Boaxos I. /.
Kanouoam GiliCbKOBUX HAYK,
3aCMYNHUK HAYAILHUKA HAYKOBO-00CIIOH020 YeHMPY 3 HAYKO80I pobomu
Hayxoso-0ocrionuil yenmp paxemuux 6iticok i apmuiepii
M. Cymu, Yrpaina

Hsiuenka C. A.
ao ’roukm
Hayionanvnuii ynieepcumem oboponu Yrpainu
imeni Isana Yeprnsaxoscbkoco
M. Kuis, Yxpaina

Coga O. 5.
00KMOP MEXHIUHUX HAYK, CMAPUWUL HAYKOBUL CRiIBPOOIMHUK,
HAYANbHUK KAeopu asmomamu308aHux cucmem ynpasiints
Biticorosuii incmumym menekomynikayiv ma ingpopmamusayii
imeni I'epoie Kpym
M. Kuis, Yxpaina

Beryn. HeoOXifHICTD IPOEKTYBaHHS IHTENEKTYaIbHUX CUCTEM TPHIHH-
ATTS/MATPUMKN NpuiHATTA pitneHs (CIIIIP) npu ynpaBmiHHI CKIIaHUMU
00’ekTaMu 1 TpolecamMy pi3HOI MPUPOAN OOYMOBIIIOETHCS Oe3repepBHUM
3pOCTaHHAM 1X CKJIAQQHOCTI 3 OJHOYAaCHHM CKOPOYEHHSIM 4acy, MI0
BiZIBOJUTHCS JIIONHI, sika npuiimae pimensas (JIIIP) va anani3 npobiaemHoi
cutyanii, igeHTH]iKaIil0 BUHHUKJIOTO BiIXWJIEHHS BiJi HOPMAJIBHOTO

17



International scientific and practical conference

(mwrraTHOrO) pexuMy (QyHKLIIOHYBaHHS 00’€KTY, HMOIIYK MOXJIMBUX KOPH-
T'YBJIBHHX PIlIEHb 110 BIUIMBY Ha 00’€KT (IIPOLEC), OLIHKY HACIiAKIB IpH-
WHATHX pIIeHb i, HAPEIITi, BUAAYy KOMaH] Ha BiqIparbOBYBaHHSI HEOO-
XiTHUX BIUIUBIB.

PeanizyBatu CIIIIP y moBHOMY 00cs31 MOXHa JIAIIE 3 BUKOPHCTAHHIM
CYJacCHHX TEXHOJIOTifl MPOEKTYBaHHSA iHTENEKTYaJIbHUX CHCTEM, 3aCHOBa-
HUX Ha KOHIEIIIISX PO3IOAITICHOTO MITYYHOTO IHTENEKTY, MyJIbTHAT€HTHO-
cTi, AuHaMiYHUX 0a3 3HAHb, HEHPOHHUX MEPEX, XMapHUX OOYHCIICHB.
Mynbetrarentsi cucteMu (MAC) MaroTh BEIMKHUN TEOPETHYHMH 1 PaKTH-
YHUI TOTEHIlia] MO0 CTBOPEHHIO IHTENEKTYaJbHUX arcHTIB, Y TOMY YHUCIi
0 CTBOPEHHIO MOJIEJIeH, 3aCHOBaHNX HA PEAKTHBHIM MOBEIiHIlI, HA OCHOBI
IUIaHYBaHHSI.

Bukinax ocHOBHOro Martepiaily qoc/TizkeHHsI. AHAJII3 ICHYIOUMX Me-
TOJIB IUIaHYBaHHS JI03BOJIAE KiAacH(iKyBaTH MiJXOMAH, 10 BUKOPHCTOBY-
I0ThCS, 32 Crocobamu B3aeMo[il i3 cepenouiieM [ 1-3]:

a) aBTOHOMHE IIIaHYBaHHA — areHT OTPUMY€ iH()OpMAIIifo TIPO CTaH CH-
CTeMH B [IesSKAH MOMEHT 4acy 1 Ha Iii OCHOBi Oyaye IuTaH, TOOTO Bech
eTal IUTaHYBaHHS 3aBEPIIYETHCS JI0 OYATKY BUKOHAHHS TUIAHY;

0) IHTEepaKTHBHE IUIaHYBaHHS — areHT BUKOPHCTOBYE iH(QOPMAIIIO TIPO
MIOTOYHHUI CTaH CEPEAOBHIIA B MPOIECI CKIAAAHH IUIaHy, TOOTO MOXKIINBE
YepryBaHHs IUIAaHyBaHHS | BUKOHAHHS IUIaHy.

Takox po3pi3HsoTh [3-5]: a) BiIKpUTE IUIaHYBaHHS — areHT HE BUKO-
pucToBye iHdopMalio Ipo CTaH CepeloBHIla Yy MPOLeci BUKOHAHHS ILIa-
Hy; 0) 3aKpuTe IUIAaHYBaHHS — Yy TNPOLECi BUKOHAHHS BUKOPHCTOBYETHCS
iHdopMallis IPo cTaH cepeloBHUINa.

[Mo BigHOIIECHHIO O MiAIICH: a) JNiHIHE TNIAaHYBAaHHS — [P HE3aJIekK-
HOCTI MifIinieil; 0) HemiHiliHe IUTaHyBaHHS — SKIIO MK MiTIUIIMH iCHYE
JiesKa 3aJISKHICTB.

IcHyBaHHS 3a1eXHOCTEH y HETiHIHHOMY IJIaHyBaHHI MPUBOJUTH 10 HE-
00XiTHOCTI OpraHi3amii YepryBaHHS Iii, CIPSIMOBaHUX HAa JOCSTHEHHSI
pisHEX miAmined. ICHyIoThP HACTymHI crocoOHM pimieHHS TaHOi 3amadi:
a) BIIKIQJCHE MiATBEP)KCHHS — YMOPSIAKYBAHHSA MiM BiIKIAJAa€ThCSA JI0O
BUHUKHEHHS KOH(JIIKTY LijeH; 0) JiHeapu3allis — mepeTBOPEHHS LTSN s
JOCSATHEHHS JIHIMHOCTI; B) PO3IMOIIIEHICTh — BUKOHAHHS TUIAHY JIEKiJIBKO-
Ma areHTaMH.

KpiM TOrO, BHKOPHCTOBYETHCA MO HA: a) HeiepapXidHe IUIaHy-
BaHHS — MOIIYK JIAHIFOXKKA JIIH JJIsl TOCATHEHHsI MeTH (OCHOBHA mpobJiemMa
oJIATae B TOMY, IO /I HE PO3PI3HSAIOTHCS MO BaXKIIMBOCTI — IUIAHyBa-
JBHUK MOXXE BHUTPATUTH PECYpCH Ha JIOCSTHEHHS JPYTOPSIHMX IIiJIei);
0) iepapxiuHe IUIaHYBaHHS — Ma€ Ha yBa3l CTBOPEHHs IUIaHYBAILHHKOM
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iepapxii abctpakuiii (mianineit). Lle crnporiye npouenypy IUlaHyBaHHS —
CIOYaTKy CTBOPIOETHCS IUIAH 3arajioM, IMOTIM BHUKOHYETHCS JeTallizaris —
CIyCK T0 iepapxii. BuainsroTe 1Ba ciocoOu cTBOpEHHS iepapXiif — y mpoc-
TOpi 3ama4 (PO3MICTUICHHS TUTaHY) i B IPOCTOPI CTaHIB (BUAUICHHS CTaHIB
y KJacH eKBiBaseHTHOCTi). Il1aH MOBEOIHKM iHTEIEKTYalbHOTO AareHTy
MoOXe OyTH (opMai3oBaHO 3a JIOMOMOTOI0 rpady, y SKOMY B SKOCTI
3B’S3KiB (Ayr) MK BEepIIMHAMH BUCTYMHAIOTh BiTHOIICHHS THITY «IiJb —
AR, «MeTa — Iis», «uist — pesynbrary. lmax y rpadi, mo Bexe Bix
BEpIIMHHY, sIKa BIANOBiJae MOTOYHIA cUTyauii, Y KOXHY 3 LIBOBUX BEp-
IIMH, BU3HAYAE IUIaH JIii.

VYci 3amadi moOy[OBH IUIaHY i MOXHA PO3AUIMTA HA 1B THIIH,
SKAM BIAMOBIAIOTh Pi3HI METOJM: a) IUIAaHYBaHHS B IPOCTOpi CTaHIB
(SS-mpobnema); 6) manyBaHHs B ripocTopi 3axau (PR-mpoGiema).

Onuc cuTyalliif BKJIFOYae CTaH 30BHIIIHLOTO CBITY i CTaH CEpeOBHUINA
CIIIIP, mo xapakTepu3yeThCs MHOKHHOIO TapametpiB. CHTyallii yTBOpIO-
I0Th JesIKi y3aranbHeHi ctand, a fii B CIIIIP abo 3MiHH B 30BHIITHBOMY
CEepEIOBHINI NPU3BOIITEH [0 3MiHH aKTyali30BaHWX y JaHUM MOMEHT CTa-
HiB. Cepeq y3araJlbHCHUX CTAHIB BHIUICHI MOYATKOBI CTaHU (K IPaBHIIO
onuH) 1 KiHIEBi (IiMboBi) craHW. SS-mpoOieMa CKIANAETHCA B TOUIYKY
IIIAXY, IO BeJe 3 MOYaTKOBOTO CTaHY B OAMH 3 KiHIEBHX. IlodaTKoBHHA
CTaH — MOYATKOBHIA PIBCHb KOMIICTEHIIIH. Y3araJbHEHUMH CTaHAMU MOXK-
JIMBa ITOCJIIOBHICTD PO3BUTKY KOMIIETEHIIiM.

IIpocTip yTBOPUTHCS B pe3y/IbTaTi BBEACHHS HA MHOXHHI 3a/1a4 BiIHO-
IIEHb THUIYy «YacTHHA — LIJIe», «3ajada — IiJ[33/1a4ay», «3arajlbHUi BUIIA-
JIOK — YaCTKOBUI1 BUIIAJOK» 1 T.I. |HIIUMHU clloBaMH, TIPOCTIp 3a1ay Bino-
Opakae TEKOMITO3HIIIIO 3a/1a4 Ha Mmia3anadi (aiti Ha mianim). PR-po6nema
st cepenoBuma CIIIP cxiragaeTscs B MOIMIYKY AEKOMIO3HINIT BUXiTHOT
3aJadi MiATOTOBKH HA IMiJ3ajadi, M0 MPHUBOAUTH IO 3a]ad, PIilICHHS SKUX
st JITIP Bimomo.

IIpoBeneMo aHami3 OCHOBHUX MeTOAIB pimeHHS SS — mpobiem. [Ipen-
CTaBJICHHS 3aJ]adi B IPOCTOPi CTAaHIB JIOITyCKAa€ 3aJaBaHHA PSIy MOJEINei:
CTaHiB, MHOXMHH OMeEpaTopiB i iX BIUIMBIB Ha MEPEXOIW MK CTaHAMH,
TbOBUMH cTaHaMU. OTHCH CTaHIB MOXYTh IPEACTaBIATH COOOI0 PAIAKH
CHUMBOJIB, BEKTOPH, JBOMIpPHI MacHUBH, AepeBa, cnucku. OmnepaTopu nepe-
BOJSITh OJIVH CTaH B iHIIe. TakuM 4MHOM, BUXiJIHA 3a]]a49a PO30OUBA€ETHCS Ha
BITOPSAKOBAaHY CYKYIHICTB MiA3a/1ad, KOJKHA 3 SIKUX PO3B’S3YIOTHCS METO-
JIOM IUTaHYBaHHS B MPOCTOpi cTaHIB (pimeHHs SS — mpobmemn). Crix 3a-
YB@KHUTH, [0 MOXJIMBI aJbTEPHATUBH 110 BHOOPY KIIIOYOBUX OIEPATOPIB,
TaK 110 3arajJbHOMY BHIaIKy Oyne orpumaHo «TA/ABO» — rpada. IIpose-
JIEMO aHaJi3 OCHOBHUX MeTOiB pimeHHs PR-mpobmem.
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[TnanyBaHHS B IPOCTOPI 33124 MOJISATAE B MOCIITOBHOMY 3BEJCHHI BH-
XimHOT 3a/madi 10 yce OUThIN MPOCTHX, JOTH, MOKH HE OYIyTh OTpHUMaHi
TITBKH €JIEMEHTapHi 3agadi. YacTKOBO YIOPSAKOBAaHA CYKYIHICTh TaKHX
3a1ad CKJIaZe PIilIeHHS BUXITHOI 3a1avi. Po3uwieHOBYBaHHS 3aqadi Ha allb-
TepHATHUBHI MHOXWHH Mmin3agad Qopmanizyerses y Burmimi «TA/ABO»
rpada. Y takomy rpadi ycska BepuirHa, KpiM KiHIIEBOI, Ma€ ab0 KOH FOHK-
TUBHO 3B’s13aHi jodipHi BepmuHH («TA» — BepmuHaa), ab0 AU3 IOHKTUBHO
3B’s3aHi («<ABO» — BepmmHa). B okpemomy BHIanmKy, IpH BiICYTHOCTI
«TAx»-BepunH, Mae micue rpag npocropy craHis. Kinuesi Bepiuau € abo
3aKkIroYyHUMH (M BiNIOBIAIOTH €lEMEHTapHi 3aj1adi), abo TYHMHKOBHMHU.
IMoyarkoBa BepmmHa (kopinb «TA/ABO» rpada) npencrasise BHXITHY
samauy. L{ine momyky Ha «TA/ABO» — rpadi mokaszatu, 1m0 MOYaTKOBa
BEpILIUHA PO3B’sA3aHa.

Po3B’s3HuMu € 3akimrouHi BepmmHH («TA» — BepIMHH), y SKHUX
PO3B’s3HI BCi IoUipHi BepmuHH, i «ABO» — BepmHH, y SKUX PO3B’SI3HA
x04a O oJHa JOUipHA BepinHA. Po3B’s13HMIT Tpad, CKIIagaeThes 3 PO3B’s3-
HUX BEPILIHH i BKa3ye Ha CIIOCIO MOKIJIMBOCTI PO3B’s3aHHS IOYAaTKOBOI BEp-
myHY. HasBHICTH TYNHMKOBHX BEPIIMH NPUBOIWTH A0 HEPO3B’S3HUX BEp-
mmmH. Hepo3s’s3HuMH € TynukoBi «TA» — BepIINHH, Y SKAX HEPO3B’s3HA
xoda O oxHa MOUIpHSA BepuIMHa, a TakoxX «ABO» — BepmmHa, y SKHX
HEpO3B’sI3Ha KOJKHA JOUIPHS BEPILIHA.

BucHoBkn. 3amayi IUaHyBaHHS IOBEIIHKA AareHTIB B CEPEIOBHIII
CIIIIP, mo xapakTepu3yeTbCsi BUCOKUM JMHAMI3MOM, BUMAratoTh 0COOJIH-
BOT THYYKOCTI METOJIIB IHTEJIEKTYaJIbHOIO areHTta. Y TaKUX CUCTEMax He-
MOXIIMBO a00 HEJOCTaTHbO 3HAWTH TIIBKM CTaTUYHMH ILJIaH, MOTPiIOHO
MIPOBOANTH AMHAMIYHY aJalTallilo JISSKOTO IMOYaTKOBOTO IJIaHy A0 JUHA-
MIYHOTO CEepelIOBHINA i, MOXKIMBO, AMHAMIYHOI METH Oe3IocepenHbo IIo
HA/IXOJDKEHHIO HOBOI iH(opMarii, TOOTO pO3BUTOK BKa3aHUX B MiAPO3IiT
METOJIIB JISKUTH B IUIONIMHI TTOOYZOBH METOJIB JTUHAMIYHOTO Ta aJalTHB-
HOTO IUIaHyBaHHs. TakuM YMHOM, AOCIIUKEHO NMOTOYHHUH CTaH METOJIB B
o6macti MAC Ta BUAiNCHHH sl aKTyaIbHUX 3a/1a4, [0 BUMAararTh I0/1a-
JBIINX JTOCIIKEeHb, 10 SKUX BiHOCATH: PO3POOKY MOJENel areHTiB, 10
CaMOHABYAIOTHCS, Po3p0o0Ka METOAIB KOJEKTHBHOTO HaBYaHHS, po3poOKa
METOJ[iB HEYITKOTO BHBOJY B MOJIEJISX CIUIKYBaHHS i TOBEAIHKH arcHTIB.
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One of the key tasks of environmental management is to create national
information system for environmental protection. This system should pro-
vide access to environmental information, in particular, it will contribute to
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the creation of a national system of nature reserve areas and their status.
The issue of protected areas monitoring is pressing in any part of our plan-
et. To increase and preserve biological and landscape diversity, it is neces-
sary to have comprehensive information on the state and dynamics of the
research object change which is a certain local ecosystem.

Environmental objects assessment should be carried out on the basis of
the entire complex of available information, namely: location data, land use
category, borders and total area of nature reserve areas; information from
authorized executive bodies in the sphere of creation and preservation of
protected areas; organization and previous use of the area; data from area
creation design project, nature records materials, monitoring data and spe-
cial works of settlements and growth of valuable species of fauna and flora;
development of infrastructure, transport connection routes including envi-
ronmental impact aspects [1].

To address the above issues it is reasonable to use a complex of meth-
ods for assessing of environmental status of protected areas and forecasting
of an anthropogenic impact on the ecosystem. For informational support of
decisions making as for implementation of tasks regarding biodiversity loss
termination, the formation of an environmental network, nature conserva-
tion development it is necessary to create State geoinformation system of
environmental objects network.

The main aspect of geoinformation system functioning should be spa-
tially oriented data representation, that is the ability of the system to model
environmental situation in a specific natural reserve area by analyzing
geographically bound empirical data relating to the environmental status of
the area and possible factors of anthropogenic impact inside and outside the
selected site as well [2]. Despite active development of information tech-
nologies, the issues of nature reserve areas environmental monitoring are
paid relatively little attention. During assessment of protected areas as
complex ecosystems, the specifics of genetically united, interconnected
biocenoses, valuable landscape complexes, and transboundary territories
should be taken into account. The involvement of information technologies
for the study of nature reserve areas, their morphology and components at
the modern scientific and technical level is an important task for addressing
the issues related to nature conservation and recreational and economic
functions of nature reserves and adjoining territories.

GIS structure for nature reserve fund should be the result of joint devel-
opment of several functional groups of users — environmental scientists,
modeling specialists, specialists in automated control systems, IT special-
ists. The main functions of environmental GIS of nature reserve areas are:
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— Visualization and mapping of environmental assessment results;

— statistical analysis of the results;

— issue of recommendations for adoption of management decisions.

Recommendations is making by using methods of study of natural ob-
jects that are under conservation status and carry the function of natural
environment stabilization and namely remote sensing methods, mathemati-
cal modeling of anthropogenic load processes and environmental reactions
to this process and GIS technologies.

The use of geoinformation technologies will significantly increase the
efficiency of decision-making that will increase the effectiveness of envi-
ronmental management of protected areas. GIS should include tools for
obtaining statistics, both in the form of a database and interactive maps as
well, convenient simulation tools including input and output tools, further
interpretation of simulation results, analysis tools, conclusions and issuance
of recommendations for use of system approach methodology by the ex-
pert.

It is proved that such a system should be technologically organized as
follows:

— input data and indicators, data sources (needs and availability);

— estimated parameters of ecosystems state and anthropogenic load;

—a set of estimated indicators, criteria and scale, algorithms
of calculation;

—system of evaluation maps and tables (according to the estimated
indicators);

— requirements as for software for workplaces and personnel;

— methodical scheme and operations sequence during monitoring.

For effective decision-making in the sphere of nature reserve areas
preservation and environmental safety ensuring, it is necessary to develop a
geoinformation system, the core of which should be the environmental and
mapping model of the nature reserve area, which reflects current environ-
mental situation and assessment results. On the basis of the above GIS it is
necessary to develop a scheme of the state information and analytical sys-
tem for protected areas management which will function as an environmen-
tal decision making support system. Information technologies and systems
are based on the GIS technologies and analysis of protected areas space
images, for environmental status assessment and changes dynamics within
studied ecosystems, as well as for reserve areas ecosystem management
tasks solving. The descriptive and analytical part of the geoinformation
system of nature reserve area assessment should contain data on:

— geographical location, region surrounding;
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— natural resource potential;

— landscape features of relief, soil characteristics and hydrology;

—climate conditions (temperature regime, precipitation, humidity,
wind, etc.);

— materials from scientific research concerning the natural reserve
object;

— the environmental situation in the region.

The control system is an open information system, priorities of im-
portant environmental public interests, natural ecosystems preservation,
reproduction of crisis changes in the state of environment and prevention of
emergency ecological situations [3]. Creation and functioning of the con-
trol system for integration of environmental information systems covering
natural protected areas is based on the following principles:

— consistency of regulatory and organisational and methodical support,
compatibility of technical and software support of its components;

— systematic monitoring of environmental state and affecting it anthro-
pogenic objects;

— early obtaining, the complexity of the processing and use of environ-
mental information that is received and stored within the monitoring
system;

—the objectivity of primary, analytical and forecast environmental
information and the efficiency of its transmission to the state autho-
rities, local self-government bodies, public organizations, mass media,
and population.

— patterns that can not be detected by other methods.

GIS integrate not only information resources but also advanced infor-
mation technologies: database technologies, automated cartography tech-
nologies, digital processing technologies for positioning and Earth remote
sensing, Web services technologies in open Internet environments, etc. GIS
technologies combine traditional operations with databases such as inquiry
and statistical analysis with the benefits of full-fledged visualization and
geographic (spatial) analysis provided by the map. That is, with the help of
GIS, an effective user interaction with distributed information resources
containing data on the geographic binding of real objects can be arranged,
as it ensures the integration of diverse spatial information and the most
natural representation for a person in the form of a map [4]. However,
existing methods for representation and analysis of spatial information
from small and homogeneous data sources, to which the latest geographic
information systems are oriented, require improvement and development
of fundamentally new methods of interaction of users with distributed
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information resources, systems and between themselves in the process of
using digital geographic data, the volume of which is constantly increasing,
and types, formats and sources of income are diversified.
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Beryn. 3pasku 030poenHs Ta BiiicbkoBoi TexHikn (OBT), moOynoBani
BIJIMOBIAHO 10 TPaAMLIWHUX MPUHIMIIB Jii Ta (i3udHOoi (MOeTeMeHTHOT)
Nno0y/I0BH, HEBIUHHO MPUOJIMKYIOTHCS 0 CBOIX TPaHHYHHMX MOKIJIMBOC-
Tel, 0 3yMOBIIIOE HEOOXITHICTh MOIIYKY Ta 3aCTOCYBaHHS HETPaIUIiii-
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HUX MiIXOJIB NpU mojainsiioMy po3Butky OBT Ta iHmWUX m§puH-
LUMiB oOyIOBU 1 BUKOPHUCTaHHS 3aco0iB HpoTHOOpcTBa Ta 30pOWHOT
6opotsou [1-3].

lomoBHa apxiTeKTypHa OCOONWBICTB, SIKa BiAPI3HSAE IHTEICKTyaIbHY
CHCTEMY BiJ CHCTEMH, TOOYZOBaHOI 332 TPATHUIIIIHOIO CXEMOI0, ITOB’A3aHa
i3 BIPOBaPKEHHAM MeXaHi3MiB 30epiraHas Ta o0poOKu 3HAaHB I peaini3a-
il 3gi0HOCTI 3 BUKOHAHHS MOKIAACHAX Ha Hel QYHKUIN, Yy HEBH3HAYCHUX
YMOBax Ta NPH BUMAAKOBOMY XapaKTepi 30BHIIIHEOTO BILTUBY.

Jlo HMX MOJKJIMBO BiJIHECTH Hellepen0adyBaHy 3MiHY Lijl, eKCIUTyaTa-
LITHAX XapaKTePUCTHK CUCTEMH Ta 00’€KTa YIpaBJIiHHS, TapaMeTpiB 30B-
HIIIHBOTO cepeloBHINa Ta iH. TakuM 4YMHOM, BU3HAYCHHS OCHOBHUX Ha-
NPSIMKIB BUKOPUCTAHHs TEXHOJIOTIH 13 3aCTOCYBaHHSIM METOJIB Ta TEXHO-
JIOTi# IITYYHOTO IHTEJICKTY B 00OPOHHI# cepi Mae akTyaabHUA XapakTep.

Buknax ocHoBHOro marepiany mociaigxkennsi. [llty4ynuit iHTenekr €
OIHHMM 13 HOBHX HAaNpsMKIB PO3BHTKY NPHKIaaHOI Hayku. BmactmBocTi
I[LOTO HANPSIMKY MOXKIMBO BH3HAYUTH SIK HANPSAM IiSUTBHOCTI, IO HPOSB-
JSETBCSA B 3MI0HOCTI 3a JOTOMOroro iHpopMmamifHHX (HE 00OB’SI3KOBO
KOMII'FOTepPHUX, a B MallOyTHHOMY MOXKIHBO OioiH(pOpMamiiHIX) CHCTEM
3aCTOCOBYBAaTH IPAaKTHYHI IOJATKM pAaIliOHaJbHUX pIMIEHb y Hamepen
HEOOME)KEHOMY YHCIi PI3HOMAaHITHHX CHTyallil, B TOMY 4YHCIi (MOX-
JIMBO Tepe]l yciM) B YMOBaX HEBH3HAYEHOCTI (CIaOKOI CTPYKTYypOBaHOCTI
iHdopmartii).

I TyyHuii IHTEJIEKT BXKE B HAHOIMKYMI Yac 3a0e3MeUnTh IPUPICT ede-
KTUBHOCTI JisSJIBHOCTI B TAKKX 00JIACTSIX BifICHKOBOI CIIPaBH SIK:

MO/ICIIFOBaHHSI, BeICHHsI OOHOBUX /il Ta OOIPYHTYBaHHS CKJIaJy CHJI Ta
3ac00iB, 110 3aCTOCOBYIOTHCS;

(YHKIIOHYBaHHS IHTETPOBAaHHX CHCTEM PO3BIIKH Ta YIpPaBIiHHSA,
JMCTAHIIHHO-KEPOBAHUX, PO3BiAYyBaJIbHO-yIapHUX OOHOBUX KOMIIIEKCIB,
PpOOOTOTEXHIYHUX CHCTEM BiiCHKOBOT'O IPHU3HAYCHHS Ta iH.;

YOpaBIiHHS MOOUTPHUMHU PO3IOAUICHIMH CUCTEMaMH 00H0BO1 0XOpo-
HU 33JIJaHUX KOPAOHIB Ta 00’ €KTIB;

BHKOPHCTAHHS TPEHAXKEPiB, HABYAIOYHX CHCTEM Ta iH.

[HIIUM HAIPSMKOM BHKOPHCTAHHS INTYYHOTO IHTENEKTY B BiHCHKOBIH
crpaBi MoXyTh O0yTu cuctemu OBT, Taki sk:

KOMII'FOTEpHI CHCTEMH, IO 3IaTHI 10 cCaMOHAaBYaHHS, IPUAATHI 10 00-
poOKM HE CTPYKTYpOoBaHOi iH(opMaIii 32 CydaCHUMHU Ta MEPCTIEKTUBHIUMH
MarepiaiaMu, eJIEKTPOHHO-EJIEeMEHTHOI 0a3H, MPOMHUCIOBUMH TEXHOJIOT1 -
MH, OKPEMHUMHM JETAJSIMH, BY3JIlaMM Ta arperataMmu, 3[iHCHEHHS ix
MIOE/IHAHHS Ta CHOJIy4eHHS (€HEpPreTMYHOro, MmarepiayibHoro, iHgopma-
uiftHoro Tta iH.) B 3paskax OBT; BHCOKONPOJIYKTHBHI OOYHCIIIOBAIbHI
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IHTEJIEKTyalbHI CUCTEMH Ul MPHLIBHIAMIEHOI po3poOku 3paskiB OBT i3
BpaxyBaHHAM iH(pOpMaIli Mpo MOXKJIMBOCTI 3aCTOCYBaHHS HOBHX, HEBIZO-
MUX paHimie 3aco0iB aTaki IPOTHBHUKA B 3arPO3JIUBUI TEPioJ; iIHTEICKTY-
aNbHI TIPOTPaMHO-TEXHIYHI KOMIDIEKCH CTBOPEHHS 3aC00iB 3aXHCTy, ajarl-
TaIlii 10 HecTaOlIbHUX TMapaMeTpiB 0OCTAHOBKH, IO 3MiHIOIOTH BJIACTHBOC-
Ti i1 BIUIMBOM Bpakatounx (pakTopiB cydacHOi 30poi Ta iHII.

Oco0imBy 3HAUYNMICT Y BiiCBKOBiil cripaBi HAOYAYyTh CHCTEMH IPUITH-
ATTS pillIeHb 10 BiJCi¥i Hamagy NPOTHBHUKA — CHCTEMH aHalizy (akry Ta
crioco0y Harmajay NMpOTHBHHKA, sIKa CIHPOMOJKHA JI0 CAaMOHaBYaHHSI, OL[IHKH
CKJIQJy Ta XapaKTepUCTUK 30poi, II0 3aCTOCOBYETHCS, IapaMeTpiB
TOYOK ypa)KeHHsI, BTPaTH CUJI Ta 3aC00iB, BU3HAUYEHHS CII0CO0Y e()eKTUBHOT
MPOTHIII.

He MeHI BaxnuBUMH OYAyTh IHTENEKTyalbHI TEXHOJIOTIT ONlepaTUBHO-
ro aHaji3y (hakTopiB ypakeHHsI TEPMIYHOI0, OApUYHOT0, OI0XIMIYHOTO Ta
IHIIIOTO XapakTepy, MPUIIBUAIICHE BUTOTOBICHHS JIKIB Ta IpenapaTis 3
BpaxyBaHHSIM XapaKTepy YIIKO/KEHb Ta CTaHy MOTEPINJIOro, KOHCTPYIO-
BaHHS aHTHIOTIB Ta OUIKiB, HEHTPaNi3yIOUnX JpKepela ypakeHHS TOKCHY-
HUMH PEYOBHHAMH Ta HOBUMH ITATOTCHHUMH MIKpOOPTaHi3MaMH.

BaxxnuBUM acmeKTOM TaKOX € YIOCKOHAIICHHS METOIIB OIIHKH (i3wd-
HOTO, TCHXO0(i310I0TIYHOTO Ta TICHXIYHOTO CTaHY BiCBKOBOCTY)KOOBIIIB
NpU TpOBeACHHI OOHOBMX [iif, YTOUHEHHs IM 3ajad Ta Kopekuii Iii i3
BpaxyBaHH:AM IX CTaHy.

HactynHuii HanmpsiMOK MOB’sI3aHUM 13 BIOCKOHAJICHHSIM €PrOHOMIYHUX
xapakrepuctuk OBT nuisixom crBopeHHs 0iokibepHeTHUHHMX KabiH omepa-
TOPIB 3 IMOBHOIO IHTETPAII€I0 CUCTEMH JKUTTE3a0e3NeYECHHS BIlICHKOBOCITY-
»OOBIIB, 13 3ac00aMu IHTEJIEKTYaJIbHOT Ta IICHX0(]i310JI0TIUHOT i ITPUMKH,
aJaNTUBHUX Ta 3[JaTHUX J0 NepeOyIOBH Y BIAMMOBITHOCTI i3 BUPIITyBaHUMH
6oifoBMMH 331a4aMH, IHANBIyaIbHUMH XapaKTEPUCTHKAMH OTIEpaTOpiB Ta
iX Qi3MYHIM CTAaHOM Ha JaHUI MOMCHT.

Ha 1ieif yac akTHBHO MPOJOBXKYIOTHCS JOCIIIKEHHS i B 00JacTi CTBO-
PEHHsI IHTENEKTyaJIbHUX TPEHAXepiB JJIsI HaBYaHHS OINEPaToOpiB, BOJIIB,
JHOTYMKIB OCHOBHUM IipaBuiaM kepyBaHHS OBT B ckmamHiii oOcTaHOBII,
iMiTarii 00MoBHX JiH, OMIHKU MCUXO0(}I3MIHOTO CTaHy OCi0, 10 HABYAIOTh-
cs1, X MOXKITUBOCTEH il B aBapifHUX Ta iHIIMX CUTYaIlisX.

Oco06imBy poib B HAKOMKIOMY MallOyTHROMY OYIyTh BifirpaBatu iH-
TeJNEKTyallbHI TEXHOJIOTil PO3BIAKH, 3aCHOBAaHI Ha METOAAX «PO3YMHOTO)
KOMIIOHYBaHHSI, IIPHUB 3KH, AeMNPPyBaHHA MaTepialliB PO3BiIKH, iHTeNe-
KTyasibHO1 00poOKkM iH(OpMaIlii, o OTpuMaHa BiJ OpraHiB PO3BiAKH, B
TOMY 4HCIi KiOep-po3BiJIKH, MiATOTOBKM PEKOMEHMALlii, pPo3BiayBaJIbHO-
iHpopManiiHOro 3a0e3rne4eHHs 3aCTOCYBaHHs 30poi.
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CTOCOBHO MITYYHOTO IHTENEKTY B I[JIOMY, MOJIMBHUMH NPHYHMHAMH
BUHUKHCHHS PU3UKIB OyJic HACTYIHE: HEOJIKH Ta OOMEXKEHICTh METOIIB
IITYYHOTO IHTENEKTY, IO IOB’s3aHi, HANPHUKIAA, 3 HEMOBHUM OOJIIKOM
eTHYHUX HOPM; HEIOCTAaTHIM PO3BHTOK Teopii CHIBHpari KOTHITHBHUX
CHCTEM, IO IPU3BOANUTH 10 HEaJeKBaTHOI KOMYHIKAIlil B CHCTEMI «TIOIH-
HA-IITYYHAH 1HTENEKT», MPOOJIEeMH IITYYHOTO IHTENIEKTY BiHCHKOBOTO
MIPU3HAYCHHS.

ITpu po3rasial rpaHUYHUX MOXKIMBOCTEH MITYYHOTO 1HTENCKTY BUHUKAE
MIUTAHHS PO T€, YM 3MOXKYTh JIaHi METOJIH (HAIIPHKJIIA]], HEHPOHHI Mepexi)
«3MOJIEITIOBATI PIlIEHHsI KOMaHIMpa Ha 1oJIi 00tO.

Ha cboromHi TeXHOJIOTIT MTYYHOTO IHTEICKTY J03BOJISIOTH ITiBUIIUTH
0oiioBy edexTuBHICTB 3pa3kiB OBT, 3MeHIINTH BUTpaATH Ha iX eKcIulyara-
{10, 3MEHIINTH PU3UK TOpaHeHb Ta 3arubeni jrojei. B minoMy po3BUTOK
HAYKOBO-TEXHIYHOTO Iporpecy Oyae CHpHATH BCE OUIbIIOMY 3aCTOCYBaH-
HIO IITYYHOTO 1HTEJEKTY Y BiliCHKOBIH CIIpaBi.

BucHoBkn. [HHOBaIiHAI PO3BUTOK 30pOWHUX CHII Aep:KaBU OOYMOB-
o€ HeoOX1THICTh TUTAHOMIPHOI 1HTETpallii B iX cucTeMy 030pO€HHS, TIPS
i3 Tpaguniitanmu Bugamu OBT, nprHOINTIOBO HOBUX HETPaTUIIMHAX 3pa3-
KiB, B TOMY YHCII i THX, KOTPi MiCTATh 3aCO0H, 0 BUKOPHUCTOBYIOTh BOY-
JIOBaHI €JIEeMEHTH IITYYHOTO IHTENeKTy. Xoda me 1 morpedye CYTTEBHUX
(iHaHCOBUX 3aTpaT Ta IHIIMX PecypciB, NPOTE, JOTPUMYIOUHCH TEHICHIIH
PO3BUTKY 30pOIHMX CHIJI TIPOBITHUX KpaiH CBITY, HEOOXiJHO MOCIIiIOBHO
MepEeXOJUTH Ha BIPOBAKEHHS MOAIOHUX 1HHOBAIIIH, KOTpI nependavyarTh
BUKOPHCTAHHS HaBEJCHUX CYy4aCHHUX 3aCO0IB.

Ile, B cBoro 4epry, norpedye MNOAAIBLUIOrO PO3BUTKY HAYKOBO-
TEXHIYHOI, NPOEKTHO-KOHCTPYKTOPCHKOI Ta BHPOOHHUYO-TEXHOJIOTTUHOT
6a3n 0OOpPOHHONIIPOMUCIOBOTO KOMILIEKCy. be3 Hel crae HeMoIMBUM
CTBOPEHHS HAyKOMICTKHX Ta BHCOKOTEXHOJOTi4HMX 3paskiB OBT s
motpeb 30pOWHUX CHIT KpaiHu.

CTOCOBHO OCHOBHMX HAINpsIMKIB 3aCTOCYBaHHS TEXHOJIOTIH, III0 MICTSTh
€JIEMEHTH Ta METOIM IITYYHOTO iHTEIIEKTy B 00OpOHHIHN cdepi, TO TaKUMH
CJIiJT BBO)KATH HACTYITHI: MOJICITFOBAHHS, BeJICHHS OOHOBHX Jiif Ta 0OTpYyH-
TyBaHHsI CKJIaJly CHJI Ta 3aco0iB, II0 3aCTOCOBYIOTBCSl B HUX; OpraHizauii
(YHKIIOHYBaHHS IHTETPOBAHUX CHCTEM PO3BIJIKM Ta yNpaBIiHHSI, AUCTaH-
LifHO-KEPOBAHMX, PO3BiAyBaJIbHO-YAAPHUX OOMOBHX KOMIDIEKCIB, Pi3HHX
pOOOTO-TEXHIYHNX CHUCTEM BifICBKOBOTO ITPU3HAYECHHS Ta 1HIIL.

Jlanuii marepian, 3 MpakTHIHOT TOYKH 30pY, Oy/ie JOMUITLHUM BUKOPHC-
TOBYBaTH NP BH3HAYCHHI 3aXOMiB IIO0 BH3HAYEHHS IUIAXIB BJOCKOHA-
nenHs cucremu OBT sik Ha cepeiHLOCTPOKOBY, TaK 1 JOBrOCTPOKOBY II€p-
CHEKTHUBY iX PO3BUTKY, 0COOJIMBO B YaCTHHI ITOJJAJIBIIOIO PO3BUTKY CHCTEM
YIIpaBJIiHHS, CHJIaMU Ta 3aco0amu 30pOiHOT OOPOTHOH.
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ORGANIZATION OF DISTANCE LEARNING SYSTEM
AT KHARKIV MEDICAL UNIVERSITY
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Medical Informatics
Kharkiv National Medical University

Popov M. Y.
Student at the 111 Medical Faculty
Kharkiv National Medical University
Kharkiv, Ukraine

This problem has been relevant in nowadays quarantine measures. In
addition, we can evaluate objectively on the example of our university,
highlighting the benefits. The history of distance learning began in the 18th
century with the development of postal communication between cities in
the form of «correspondence.
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The development of radio and television was accompanied by the crea-
tion of popular science and educational programs. In the 1950s, television
courses were developed, in particular, the University of Wisconsin in 1965
introduced an educational program for doctors in the telephone format.
Later, Coastline Community College was established to offer educational
films to universities, and in 1976 the first «virtual college» was opened.

The number of people interested in science and seeking education has
grown. In 1960, Donald Bitzer of the University of Illinois created a proto-
type of the first e-learning system — PLATO, which was designed for stu-
dents who are in distance learning or living very far away. With the advent
of Internet technology, distance education has been given the opportunity
to teach online.

During the 1980s and 1990s, educational institutions implemented vari-
ous programs, such as VSS and CALCampus.[1]

Distance learning, like any other learning system, consists of several
parts: substantive and organizational. Thus, a distance learning system is a
set of software products and solutions that integrates and automates all or
most of the learning processes. To properly organize the learning process,
the system must automate the actual functions. For example, to provide
teaching materials, to organize interactive interactions of the student with
the teacher, to provide control and to form reports.

To properly organize the learning process, the system must automate
the actual functions. For example, to provide teaching materials, to organ-
ize interactive interactions of the student with the teacher, to provide con-
trol and to form reports. The distance learning system should provide the
following opportunities:

— Management of all types of education (electronic, full-time and part-
time).

— Test of knowledge and skills.

— Analysis of training and evaluation of results.

— Providing content and programs.

— Archive of educational materials.

The system consists of many software modules for simultaneous stay of
students, teachers, applicants, programmers, employees of various services
and departments of the university. Distance learning is conducted through
the University portal.

The teacher upload manuals and a list of recommended references in his
personal office. Students are enrolled with login and password issued for
access to the teaching materials of the course: texts of textbooks, tasks for
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independent and control works, recommendations for their implementation,
the schedule of studying the material, etc.

As the discipline is studied, the student takes tests and exams, which
take the form of tests. Teachers, methodologists and specialists of the tech-
nical support service by telephone or video, as well as e-mail and commu-
nication on the forum of the University give students advice on issues that
arose during the educational process.

Consider the specific organization of distance learning on the example
of Kharkiv National Medical University.

— Moodle distance learning system. The learning platform is designed
to unite teachers, administrators and students in one reliable, secure and
integrated system to create a personalized learning environment. It focuses
primarily on the organization of interaction between teacher and students,
although it is suitable for the organization of traditional distance learning
courses, as well as support for face-to-face learning [2]. Moodle has been
translated into dozens of languages, including Ukrainian. The system was
used in 2014 — in 197, in 2019 — 229 countries, more than 90 thousand
officially registered sites running on Moodle.

In the adapted Moodle system of KhNMU there are departments of all
faculties and all courses with disciplines. The functionality includes such
features as searching for literature sources, communicating with the teacher
in web rooms (using the BigBlueButton application, where you can show a
presentation and include webcams), download instructions and lecture
materials, organization of modular tests with limited access.

— Google Meet and Zoom video services. Provides lectures with a
screen demonstration, conference planning, a system of raising hands,
chatting, solving various examples using the board.

—The ACS system of KhNMU - the organization of the electronic
magazine, the schedule of students and teachers, auditoriums, departments,
a possibility of working off, and also there is an informant, the document
flow, the working plan and the private page of the student.

— KhNMU repository is an open electronic archive of academic texts,
materials of scientific and educational purpose, created by scientists, teach-
ers, other university staff and students.

The repository provides easy and open access to all types of digital con-
tent, including text, images, animations, MPEG, textbooks, research papers
and more. — Corporate mail system — a system implemented by GMAIL
(Google Mail), which creates mail for a separate domain, which provides
automatic distribution of invitations to classes, conferences, meetings and
other events.
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— The main site of KhNMU and the official telegrams of the Trade Un-
ion and KhNMU channels, where important news are posted.

Based on a comprehensive study of distance learning at KhNMU, it can
be concluded that it is arranged at a sufficient level and equipped with all
special programs. But it is obvious that the relations of participants in dis-
tance learning are quite different from the classic interactive model of a
modern university teacher — student. And the process of adaptation of stu-
dents and teachers to distance learning inevitably involved difficulties
associated with technical problems of Internet connection, transmission of
sound and images, as well as psychological — the lack of face-to-face con-
tact with the teacher and the perception of information in electronic form.
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Camoiinenxo 10.0.
KaHOUOam mexHiuHUx HayK,
doyenm Kagedpu asmomamuzayii ma KoMn r1OMepHUX MmexHoI02il cucmem
YAPAGNIHHA
Hayionanvuuii ynieepcumem xapuoux mexmonoeii
M. Kuis, Yxpaina

B yMoBax ChOroJieHHsi €EKOHOMIYHOTO PO3BUTKY XapuOBOI ITPOMHMCIIO-
BOCTI Ha MEpPUINH IJIaH BUCYBAIOThCS POOIeMHU 301IbIICHHS e()eKTUBHOCTI
(yHKI[IOHYBaHHSI MiJIPUEMCTB 32 PaxyHOK IiJIBUIIEHHS SKOCTI BHITyC-
KaeMOi MPOAYKI1. a7 BUPIIICHHS JaHUX MUTaHb BUHUKAE HEOOXiTHICT
Yy BHKOPHCTAaHHI HOBITHIX MiJXOIIB, IO TOB’s3aHI y 3a0e3ledeHi JiHIN
BUPOOHMIITBA CYy4aCHHMMH 3ac00aMH HETEPEpPBHOIO aBTOMAaTHYHOTO KOH-
TPOJIIO, PETyJIIOBaHHS i KEPYBaHHS Ha OCHOBI e()eKTHBHUX iH(pOpMAIiiiHO-
IHTEJIEKTyaIbHIX TEXHOJOTIH.

CkJIaJHICTh TEXHOJOTIYHHUX IIPOLECIB Yy XapyoBiii NPOMHCIOBOCTI
3yYMOBJIEHA THM, IO OiJBIIICT CHPOBUHH JUII BUPOOHHUIITBA € CKIAJHIMH 1
HEOJTHOPITHUMHU 0araTOKOMIOHEHTHUMH CyMilllaMu (HAaIpUKJIaa, MOJOYHA
MIPOMHUCIIOBICTB), AKi 3aiexarb Bif OaraTtbox (haKTOpiB, NOYMHAIOYH Bix
€aMoT0 CKJIaTy CHPOBHHU J0 (i3UKO-XiMIYHUX BIACTHBOCTEH MPOMYKIIii Ha
MPOMDKHUX Ta KIHIIEBUX CTafisX BUPOOHHUIITBA i T.I. Bce 1ie mpu3BoauTh
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JI0 KOJIMBaHb ITapaMeTpiB caMOro TEXHOJIOTTYHOTO MPOLIECy i IKOCTI KiHIle-
Boro npoaykry [1-3].

daxTopy BapiaTHBHOCTI TEXHOJIOTIYHOTO TPOIIECY MOYKHA ITOJUIATH Ha
nBi rpyna. [epmry rpymy ¢GopMyroTh 3araibHi MPUYHHH, SIKi MOXKYTh OyTH
OB ’s13aHi Oe3rmocepeHhO 13 BUPOOHHYNM MpOIIecOM, a came: oOagHaH-
HSIM, TIEPCOHAJIOM Y CHPOBHHOI0. Taki BapiaTUBHOCTI yCYBArOTHCS JIHIIIC
3a JIOMIOMOTOI0 KepiBHUITBA. J[pyry rpymy GOpMyIOTh ClielialbHi TpHIH-
HHU, SKi MOXYThb OyTH TOB’S3aHi i3 MOMWJIKAMH OIEpaTOpa-TEeXHOJIOTa,
MOPYIICHHSAMH TEXHOJIOTIYHOTO peXMMy abo 3MiHaMH HallalITyBaHb. Taki
MIOPYILEHHS BUPILIYIOTHCS 3a JJONIOMOT'OIO CIIELallicTiB, siKi OepyTh Oe3mo-
CEPeIHI0 y4yacTh y bOMY Tporieci. Bei mi ¢akTopu BIUIMBAIOTH HA yIpaB-
JIHCBKI pIILICHHS, SIKI IPYHTYIOTHCSl HA MOHITOPUHI'Y Ta JIiarHOCTHLI CUTY-
arfiit: 300py, o0poOku Ta aHamizy iH(GOpMAIll 3 BHKOPHUCTAHHIM CTaTHU-
CTHYHUX MeToiB [4].

OCHOBHUM 3aBJaHHSAM CTAaTHCTHYHHX METOMAIB KOHTPONIO € 3a0e3re-
YEeHHsI BUPOOHHUIITBOM, MPUAATHOI O BXXMBAHHS IPOAYKIIi 1 HaJaHHS KO-
PHCHHUX TOCJYT 3 HallMEHIIMMH{ BHUTPATaMH 3a PaXyHOK BHUMIPIOBAHHS Ta
aHaNi3y KOJIMBaHb INapaMeTpiB MPOIECY, IO B MOJAIBIIOMY JIO3BOJISE iX
3MEHIINTH Ta 3HU3UTH TOSIBY E(EKTIB.

JlBa OCHOBHMX MOHSTTSI KOHTPOJIO SIKOCTI — II€ BUMIipIOBaHHS KOHTPO-
JIbOBaHMX apaMeTpiB i IX pO3MOJi, SKUH 3aCHOBAaHO Ha TOMY, IO HEMAE
JIBOX a0COJIIOTHO OJIHAKOBUX 32 BEJIMYMHOIO MMapaMeTpiB B OJJHUX 1 THX XKe
BUpOOIB; B Mipy TOrO, SIK BUMIPIOBaHHS CTalOTh BCE OUIbII TOYHUMH, B
pe3yabTaTax BUMIPIOBaHb MIApaMeTpa BUSABISIFOTHCS HEBEIIUKI PO301XKHOCTI.

Cepes CTAaTUCTUYHUX METOJIB KOHTPOJIIO SIKOCTI HAaHOIJIbII MOIIMpPEH]
TaK 3BaHI CiM IHCTPYMEHTIB KOHTPOITIO SKOCTI [4]:

1) miarpama ITapero (Pareto Diagram) — rpadiunuii MeTO/ paHKyBaHHS
(akTopis;

2) npuyrHHO-HachmiakoBa miarpama IcikaBu (Cause and  Effect
Diagram);

3) koutposbHa kapra (Contrat Chait);

4) ricrorpama (Histogram);

5) miarpama poskuny (Scatter Diagram);

6) metox posmapysanus (Stratification);

7) KOHTPOJIBbHI JIMCTKH.

VY cBoOi#l CyKymHOCTI IIi METOIM yTBOPIOIOTH €(PEKTHBHY CHUCTEMY Me-
TOAIB KOHTPOJIIO Ta aHamizy skocTi. JlaHi METOIu MOXYTh 3acCTOCOBY-
BaTUCs y OyAb-AKil IOCIIJOBHOCTI, B OYIb-IKOMY IO€IHAHHI, IX MOXXHA
PO3MIISIATH 1 SIK LUTICHY CUCTEMY, 1 SIK OKpeMi IHCTPYMEHTH aHalli3y.
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OTxe, CTATHCTUYHUIN KOHTPOJIb SIKOCTI — 1€ 3aCTOCYBaHHS CTaTUCTHY-
HUX TPUHIWIIB, METOMIB 1 NPUAOMIB Ha BCIX CTalisX BHPOOHMIITBA,
HAIpaBJIeHe Ha CBOEYACHE BHUSBJICHHS MOPYIIEHb TEXHOIOTIYHOTO POLECY
JI0 TOTO Yacy, KON MO)XK€ BUHUKHYTH Ae(eKT MmpomyKiii. 3a JOMOMOTOI0
CTATUCTHYHHUX METOJIB MOJIMBO BCTAHOBUTU TaKOXK 1 MPUYUHH TaKUX

MOPYILICHb.
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MONOOUIULL HAYKOBULL CHIBPODIMHUK
Biiicoxosuti incmumym
Kuiscvkoeo nayionanvnoeo ynisepcumemy imeni Tapaca lllesuenxa
M. Kuis, Yxpaina

EdexTuBHICTE il BificbK y 0010 OyZe BHCOKOIO JIMIIE 32 YMOBH YiTKO-
r0 BU3HAYCHHS METH 1 3aBIaHb, SKi € HACTIIKOM aHaTi3y peaJbHUX YMOB
BeJICHHS 000, YITKOMY BHM3HAuYCHHI CHII, 3aCO0IB i CIOCOOIB [ili BIHCHK
(cwi1) mOa0 MOCATHEHHS i€l METH, MaTepialbHO-TEXHIYHUM 3a0e3meueH-
HSIM.

BimnoBinHO NPUHHATTS KOMaHAUpamMH eQEeKTUBHHUX I CBOEYACHUX Pi-
IICHb TIiJI Yac MiATOTOBKH Ta BEICHHS OOHOBHX [ii B yMOBax HEBHU3HAUe-
HUX 1 TIOCTIHHO 3MiHHHMX CTOCO0IB BeleHHs BiliHM Ha ()OHI OCHOBHOTO
ynapy iHpOpMAaIiiHOI MOJITHKH KpaiHH-arpecopa, sIKMi CIpsIMOBaHUM Ha
MaHIITyJ IS0 CBIZIOMICTIO Ta Jecralimizalito KpaiHu 3cepequnu [1], crae
aKTyaJIbHOIO 3aJ1a4yelo, sIKy HalCKopille NOTpiOHO BUPIITyBaTH.

Came cucremu ninTpuMku npuiHATTS pimens (CIIIIP) i € Tumu iHdo-
PMAaIifHUMH TEXHOJOTISIMH, sIKi, Ha CHOTONHIIIHIA JIeHb, 3a0€3IEeYYIOTh
NPUAHATTS PalliOHAIBHUX pIlIEHh KOMaHAWPaMH B YMOBaX >OPCTKOTO
nediuTy 4acy Ta BACOKOTO PiBHS BiAMOBIJATHHOCTI 32 MOKJIMBI TIOMUJIKH.
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A SIK OL[IHUTH TOW BIUIUB, SIKWH HECYTh CHCTEMH MiATPUMKHU MPUHHATTS
pIlICHHS HA pallioHATFHY PEAKII0 KOMaHAMpa MO0 CUTYAaIlil, siKa CKJia-
JaeTeesi? Sk cporHO3yBaTH HaWOUTBII MOXKIIMBY PEAKIifo MO0 MPUHHAT-
TS piICHHS KOMaHIMPOM IICIIA OTPUMAaHHS HUM iH(opMarii Bix cructeMu
MiATPUMKH TPUHAHATTS PilICHHS?

VY pesymbraTi aHANi3y mkepen [2-8], Ta BpaXoByrOUM crenudpikd Be-
JICHHA BiliHH B YKpaiHi BUAUIAETHCS paHille HEBUPIICHA YaCTHHA 3arajlb-
HOI Mpo0OJIeMH, SKa TOJISATae B MPOTHO3YBAHHI PO3BUTKY MOiH Micis BIUIH-
BY CHCTEMH MiATPUMKHU NPUHHATTA PIlIEHHS Ha KOMaHIHMpa MO0 NPHIHH-
ATTSI HUM pallioHaJbHUX pilieHs. Ha 1yMKy aBTOpiB, BUKOPUCTAHHS HIDKYE
3aIPOIIOHOBAHOIO CIIOCO0Y JIaCTh MOXKJIMBICTH OLIBII JOCKOHAIIO mepeada-
YaTH UMOBIPHI MPUHAHATTS PiLlICHb.

Bynp-skuii indopmauiitHuii BIUIMB Ha OTpUMYyBaya iH($popMaIil pu3Bo-
JMTH 70 3MiH HMOBipHOCTEH ioro peakiiii [9]. Cucrema miATPUMKHU TpH-
HHATTS pillleHs HaJae KOMaHAWPY (HaYabHUKY) BiNMIOBIMHY «ITiIKa3Ky» B
pe3ynbTaTi K01 (GOpMYEThCA caMe Te, HaHOUThII ONTHMANbHE, HOTo pi-
IIeHHS. BiImoBiZHO OLIHKY BIUIMBY pe3yNIbTaTy TAaKOTO ITOBIIOMIICHHS
MOXHA TPEJCTaBUTH SK PI3HUII0O MK HMOYATKOBUMHM (O BIUIMBY HAa KO-
MaHIMpa) Ta KiHIEBUMH (IiCiA BIDIMBY) WMOBIpHOCTAMH. Buxomsum 3
IIbOTO 3aIPONOHOBAHO OIIHUTH BIUIMB Ha KOMaH¥pa (HadaJlbHHUKA), depe3
PI3HHIIIO B YMOBHHX Ta 0€3yMOBHHMX HMOBIPHOCTSIX HOTO peakiii Ha I
BIUTUBH.

Jnsi BUpIIEHHS MOCTAaBJICHOTO 3aBJaHHS 3aCTOCYEMO pPE3YJIbTaTH
OTpHMaHI B MONEPEHIX poOOTaX aBTOPIB 11100 OL[IHKH BIUIMBY Ha KOHTpa-
TeHTIB B3a€MOJil Ta aBTOMAaTHYHOMY aJIpeCyBaHHI IOBIIOMJIEHb 3 ypaxy-
BaHHAM iX iH(opMauiiHOro BIUIMBY Ha ajpecaTiB, ajie 3 ypaxyBaHHSIM
cnenudiku 3amadqi [10].

Tax, pimenHst Oyap SKOTO KOMaHaupa (HadyaJlbHUKA) MOXHA, 3 TICBHOIO
HMOBIpHICTIO, IEpeI0AYNTH 32 PAXyHOK THUX BIUIMBIB, SIKi Ha HBOTO 3JikC-
HIOIOTBCSI.

To0TO, BUPOOJICHHS pPAaliOHATBHOTO YH ONTHMAIFHOTO PIllICHHS KO-
MaHIUPOM Oyze HampsMy 3ale)kaTH Bif Tiel iHpopMarii sika HaJXOAUTHME
fiomy Big CIIIIP.

Buxonsun 3 mosmiii, mo Oyap Akui iH(GOpMariitHuii BIUIMB TPU3BO-
JTUTH 10 30UTBIIEHHS 49X 3MEHIIEHHS WMOBIPHOCTI MPUHHATTS JIIOJUHOIO
SIKOTOCH PillIeHHS

P(R)# P(R /A, )

ne p(R;) — GesyMoBHa HMOBIpHICTh MPUIHATTS pilieHHs Ri komaHIupa
(BU3HAaUEHA HOTO MOYATKOBOIO 1H(POPMOBAHICTIO);
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Toni, sKmo micns Takoro iHGOPMAIIHHOTO HAIOBHEHHS KOMaHIHP
mpuiiMae panioHadbHI YW ONTUMANBHI PIIICHHS, TO, BiANOBITHO, YUM
ORI perieBaHTHA iH(pOpPMAIis HANAETHCS HOMy, TOAl 1 HIMOBIpHICTE TPHU-
WHATTS HUM HEOOXiTHHX PIlIeHb 30UIBIIYETHCA. 3PO3YMINIO IMIO iCHYIOTH
MIIMHOXHHH BIUIUBY

A" :{Ajk},k =1n*;
A ={A}1=1n",

e p(R, /Ajk) >pR); p(R /Ajl)s P(R,);
N"— KiNbKIiCTh «IO3UTUBHUXY BIINBIB;
N'— KiTbKICTh «HETATUBHUX> BILIMBIB,

i, HE3BaXKalO4M Ha Te, o iHdopmauis mo HaaxoauTs Bin CIIIIP mae
BEKTOp JIMIIE «IIO3UTHBHOIO» BIUIMBY, a HEpEJIaBaHTHE Y€ BIIKUHYTE,
3aJMIIAETHCS NEBHA BIPOTIAHICTB, IO HaJaHa «IONOMOTa» B NPHHHATTI
pimenHs Oyae po3liHeHa KOMAaHANPOM B CyIeped HaIlNM CIOIiBaHHSM.

Brutie Ha KOMaHAMpPa 3aIPOIIOHOBAHO BHUMIPIOBATH BETMYHHOIO (3poc-
TaHHS) UMOBIPHOCTI 0€3yMOBHOI MOZIl MPUHHATTA HUM BiAIOBITHOTO pi-
IICHHS Ta BU3HAYATH Yepe3 BiIXWICHHS YMOBHOI MMOBIPHOCTI, BiJ 0e3y-
MoBHOI. [IpencTaBUMO Taky OLIHKY (HOPMYJIOH0

p(Ri /Ajk)'(l_ p(Ri))

(1-p(R/A,)) P(R) @

W(R /A, )=

ne W(R /A, ) — olliHKa BETMYNHH BIUTMBY A; Ha NPUHHATTS pileHns R, .
[Mepeiinemo Bi BENWYHMHH BIUIMBY 10 HMOBIPHOCTI MPUHHSATTS PillIEHHS

R, mpu Oaratorpannocti «minkasku» CIIIIP. [lng nporo mpomnoHyeTbes

3aCTOCYBAaTH HACTYIIHY (OPMYITY
WR /A=Y [WR /A )-1]+1, ©)
k=1

ne W(R / A") — oiHka BeIMYUHH BCiX O3UTHBHHUX BILIMBIB Ha IPHIfHATE
pimeHHs R, .

Tenep BukopuctoBytoun ¢popmynu (2) i (3) MoxHa nepeifTu 10 HOBOI
HMOBIPHOCTI NPUIHATTA KOMaHIUPOM BiAMOBITHOTO PIlICHHS:
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4)

p(R| /A+) — W(R| /A+) p(RI) ,
1+ p(R)-(W(R / A")-1)

ne P(R;/ A")— #iMoBipHOCTI IPUHHATTA BignoBigHOTO pimteHHs R; micms

BCiX MMO3UTHBHUX BIUIHBIB A" Ha KOMaHaupa (HaualbHUKA).

BucHoBku. Y po0oTi aBTOpaMy BHCBITJIEHO OJAWH i3 BapiaHTIB 3acTO-
CyBaHHS TeOpii HECHIIOBOI B3aEMOIIi, a caMe B IIIAX BIICEKOBOTO MPOTHO-
3yBaHHS, K 3aC00y OLIHKU NPUHHATTS €(PEKTHBHUX KOMaHAMPCHKHUX pi-
meHs. basyrounch Ha MpOBENCHUX MOIEPEAHIX TOCITIKEHHSIX, aBTOpaMU
BHUPILICHO 33/1a4y OLIHKH BIUIMBY CHCTEMH Ha NMPUIHATTS PilIeHHS KOMaH-
JIvpa (HayaJbHUKA) HA OCHOBI MPEJICTABICHHS Takol OLIHKH SIK PI3HMLI
MK [TOYaTKOBUMH (710 BIUTMBY Ha KOMaHHMpa) Ta KIHUEBUMH (IIiCJIsl BIUIH-
BY) HIMOBIpHOCTSIMH.

BukopucTaHHs 3alpONOHOBAHOI MOJIENi, HA TyMKY aBTOPiB, HaOJIKa€e
Hally KpaiHy 10 CTBOpeHHS e()eKTHBHUX iH(OPMAIIHHUX TEXHOJOTIH mija-
TPUMKH NPUHHATTS PIlIEHb Ta BIiICEKOBOIO NMPOTHO3YBAaHHSA, LIO CTaHE
OITHUM 13 BHUIIIAJBHUX BaXKENIB MO0 OTPHUMAHHS iHPOPMAaMiiHOI BiliCh-
KOBOI IIlepeBart HajJ BOporaMu Hamroi baTbKiBIIUHM.
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CporomHi y CBITOBI HayIli aKTHBHO PO3BHUBAETHCA HANpsiM IOCIHi-
JDKEHB, TIOB’SI3aHWI 3 BUKOPUCTAHHSAM OE3MUJIOTHUX JITAJbHHUX amapariB
(BITA). Bukopucranns BIIJIA 3a0e3nedye BUpIOIEHHS Pi3HOMaHITHHX
3a/1a4, HAMpUKIaA, IpU KapTorpadyBaHHS MiACTHIAIOYOI MOBEPXHI 3eMJIi,
3a0e3redeHHi MOBITPSIHOrO MOHITOPHHI'Y Ha3eMHOI TEPUTOPIi ITiJ] 4ac po3-
BiJ{yBaJIbHUX Ta MONIYKOBO-AOCITITHUX POOIT, MiJ] 9ac JIKBiIaIii HACTiAKIB
Hay3BHYaitHuX cutyaniit (HC) TexHOreHHOTO 200 MPHPOTHOTO IMOXOKEH-
HSl, BUMIPIOBaHHS Ta Iepeadi B peaJbHOMY PEXHMi 4acy pi3HOMaHITHHX
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napaMeTpiB: PiBHS MarHiTHOrO TOJIS 3eMJIi, PiBHS 3a0pyIHEHHs HOBITPS,
TeMIepaTypH, BoJorocTi Tomo [7, ¢. 61]. OctanHiM yacoM 4epe3 riiodalib-
Hi 3MIHH KJTIMaTy KUTBKICTH Ta MacIITaOM HaJ3BHYAHHHUX CHUTYAIlill B CBITi
nocTiitHo 30ipmIyroTECS. Uepes 1ie npodeciiini aBapiiHO-PATYBANbHI CITy-
KO 9acTo 3MYIIeHi 3amydaTH i Jiksimanii HacmigkieB HC wactuHuM Ta
migpo3nimu 30poitHux Cun YkpaiHd, IHMAX BIiHCHKOBHX (HOPMYBaHB,
YTBOPEHHUX BIiATIOBIAHO IO 3aKOHONABCTBA YKpaiHW. B Takux KpUTHIHHX
YMOBaX KIIFOYOBE 3HAYCHHS Ma€ IMIBHIKE Ta eeKTHBHE YIPABIiHHI BCiMa
3aTydeHUMH Miapo3ainamu [5, c. 52-53].

ITin vac nikBiganii HC okpeMi miapo3aiiu MOKYTh BUKOHYBATH POOOTH
Ha 3HAYHUX TEPUTOPIAX, B YMOBaX OOMEKEHOI BUAMMOCTI Ta MPUPOIHHUX
nepemKo; (Harnpukiaz, B ropax). Bei mi ¢akropy BIIMBAIOTH Ha OpraHiza-
I[II0 CHUCTEMH 3B’S3KY Ta YIPAaBIiHHS, 1, THM CaMHM, BUMararTh MOLIYKY
HOBUX MIiAXOiB Ta METOMIB JO opramizamii miei cucremu [1, c. 42-48;
3, c. 91-94].

CporonHi OTHIM 3 HOBUX HAHOUIBII MEPCICKTHBHAX HAMPSIMIB PO3BUT-
Ky y ctepi iHpopMaIiitHO-TeTeKOMYHIKaIiHHUX MEPEeX 3B SA3KY € 3aCTOCY-
BaHHI MOOUTHHHX pamiomepesk (MP), mo BimHOCATBCS Mo Kiacy Mobile
Ad-hoc Networks (MANET). B cBOI0 uepry po3MIHPEHHS MOMIUBOCTEH
moxo nepenadi inpopmarii (MP) MokHa TOoCATaTH MUITXOM BHKOPHCTaHHS
MoOinbHUX By31miB Ha 0a3i BILJIA (puc. 1). be3ninoTHi nitaneHi anapatu
MOXYTb 3aCTOCOBYBATHChH JIJIsl CTBOPEHHsI OE3MPOBOJIOBUX CaMOOPraHi3o-
Banux Mepex Flying Ad-hoc networks (FANET) [6, c. 62; 7, c. 45].

Puc. 1. BapianT no0ynoBu ingopmaniiiHo-TesiekoMyHiKaliHOT Mepexi
KPHTHYHOT0 NpU3HavYeHHs 3 BukopucTtanusam BILJIA B sakocri pe-
TPaHCJIATOPIB
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B Takux crxiaHUX cHUCTEMax IIMPOKWI CIEKTp MPHCTPOiB Ta obsaj-
HaHHS MOX€ 00’€HYBaTUCh B MEPEXI IUIIXOM MEPEXeBOi apXiTeKTypu
0e3IpOTOBHUX MUHAMIYHHX JAEHEHTpalizoBaHUX Mepex. OcobmmBicTio Ta-
KHX MEPEXK € Te, 0 IX TOIOJIOTIS Ta MapIIPyTH Iepenadi JaHuX Bill By3Ja-
okepena (Bimeokamepa abo matumka Ha Oopty BIIJIA) mo Bysma-
OoTpuUMyBada (KOMIT'IOTepa Ha3eMHOI CTaHIlii abo pyxoMmoro o0’ekTa) mia-
JA€THCS MIBUIKUAM Ta JaCTHM 3MiHaM.

[epeBaru 3actocyBanus mepexi BITJIA HacTymHi:

1. 3abe3neuyeTbcs 3B’ A3HICTh MiX reorpadiqyHo po3IiuIeHUMH aBapiii-
HO-PATYBAJILHUMHU MiAPO3/iaMu (Tpynamu).

2. IligBuiyeThCst HAMIHHICTD 3B’ A3KY MIXK OKDEMHUMH TpyNaMH 4d Mij-
po3ainamMu y Mexax ojiHiel 30HH 3a paxyHOK I0SIBU aJIbTePHATHBHUX He3a-
JISKHUX MapUIpyTiB Iepenaui.

3. 3pocrae MpoXyKTUBHICTH MEPEXi 32 paXyHOK BHKOPHUCTaHHS pajio-
kaHamiB MK BIIJIA 3 OUIBIIOI0 MPOITYCKHOIO 3MATHICTIO; IMiJBHUIIYETHCS
e(EeKTUBHICT KEpyBaHHS MOOUIPHHM KOMIIOHEHTOM; CKOPOYYETHCS B
JIeKiTbKa pa3iB JOBKHHA MapUIPyTiB mepeaadi iHhopMariii Tomro.

4. 3abe3neuyeThCsl  3aJaHa  AKICTH ~ OOCIYroByBaHHsA  aOOHCHTIB
(QoS) Tomro.

Oco0OmuBicTIO TakuX OE3MPOBOOBHX CAaMOOPTaHI30BAaHUX MEpexk (SK
MANET, tak i FANET) € mBuaka 3MiHa iX TOIMOJIOTII, i, sSIK HACIIJIOK,
3MiHa MapIIpyTiB IepeAadi JaHuX BiJ By3Jia-IDKepena o0 By3Jja-
oTpumyBayda. ToMy Ba)JIHBOIO 3a/1a4€I0 € TOIIYK HOBHX METOJIIB Ta IMiIX0-
JIB IO YNpaBJIiHHS MEPEXEBHUMHU pecypcaMu B O€3IPOBOJOBUX CaMmoopra-
HI30BaHHMX Mepekax Ta iH(GOPMAI[IHOK B3aEMOMIEI0 MK BHAUJICHUMHU B
HHUX cerMeHTamu [2, ¢. 159; 4, ¢. 131].

OnmHMM 3 TakHMX AIBTEPHATHBHUX METOIIB MOXe OyTH TEeH30pHMH ITij-
XiJ1 10 MOJICITIOBaHHS O€3ITPOBOJOBUX CAMOOPTAHI30BaHUX MEPEX SIK CKiIa-
JHUX cucTeM. BiH 103BOIIsI€ BUPINIyBaTH MUTAHHS, 110 CTOCYIOTBCS ypaxy-
BaHHS B3a€MOIIOB’A3aHUX 1 OJJHOYACHO CyNEpEedIMBUX BUMOT. TeH30pHUH
aHaJi3 IT03BOJIIE 3a0€3MEeYNTH HUTICHICTh MEpeXi i Jac ii MaTeMaTnIHO-
T'0 OMHCY 1 JOCTiIKEHHS, 110 OCITAETHCS 3aBISKHA 0araToacleKkTHIH mpu-
poJli MaTeMAaTHYHUX MOZEJNeH, sIki OTpUMYIOThCS Ha ii ocHOBi. CucTemHI
BJIACTHUBOCTI MEPEXi MOXKHA JTOCHITUTH, CIIMPAIOYUCH HA TEH30PHY MOJEIh
CHCTEMH, HE3aJIEKHO BiJl MOXIIMBUX KOOPAMHATHHUX CHCTEM ii pO3TILILY
[1, c. 42].

Hogi migxoau, METOM Ta TEXHOJOTI1, PO3BUTOK iH(HOKOMYHIKAIiil B3a-
raji, IPU3BEIH A0 IOSBU Takoi KOHIEMUIl sk iHTepHeT pedeil. IHTepHeT
peueii (anru. Internet of Things, 10T) — koHuenis Mepexi, IO CKIIaA€Th-
cs1 13 B3a€MO3B’s13aHMX (Di3MYHHUX IPHUCTPOIB, SIKI MalOTh BOYZOBaHI JaT4u-

42



Prague, Czech Republic March 12-13, 2021

KH, a TaKOX IporpaMHe 3a0e3Me4eHHs], 110 J03BOJISIE 3IHCHIOBATH Iepe-
Jady i 0OMiH JaHUMH MK (DI3UYHHM CBITOM i KOMI FOTEPHUMHU CHCTEMaMHU
B aBTOMATHYHOMY DPEXHMi, 32 JOIIOMOTOI0 BHKOPHCTAaHHS CTaHIApTHUX
MPOTOKOIIB 3B’s3Ky. OKpiM [NaTYMKiB, Mepeka MOXKe MaTH BHUKOHABYL
npucTpoi, BOynoBaHi y (i3mdHi 00’€KTH 1 MOB’s3aHI MiXK co00r0 depe3
IpoToBi 4u Oe3apoToBi Mepexi. Came PO3BHTOK y MBOMY HAmpsAMKY 0e3-
npoBoaoBHX camoopraHizoBanux Mepex (sk MANET, tak i FANET), na
IYMKY aBTOPiB, BOAYA€THCSI IEPCIICKTHBHIM.
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ooyenm Kagpedpu mexHiuHux cucmem i MexHON02il MBAPUHHUYMBA
Xapxiecokutl HAYIOHATbHULL MEXHIYHUL YHIBEPCUMEM CLIbCbKO20 20CHO-
dapcmaa imeni Ilempa Bacunenxa
M. Xapxis, Yrpaina

Yanas O. C.
KaHouoam cilbCbK020Cno0apcbKux Hayx,
doyenm Kaghedpu azpomexnonoit ma exoniozii
Xapxiscokutl HAYIOHATbHUL MEXHIUHUL YHIBEPCUMEM CIIbCbKO20 20CNO-
oapcmea imeni [lempa Bacunenxa
M. Xapxis, Yrpaina

Kpusopyuxo IO. 1.
KaHouoam cilbCbKo20Cno0apCbKux HAyK,
Odoyenm xKageopu mexnHono2ii meapuHHUYmMea ma nMaxigHUymMea
Xapxiscoka depacagHa 3006emepuHapHa akaoemis
M. Xapkis, Yxpaina

CTpiMKHH PO3BUTOK iHPOPMALIHHIX TEXHOJIOTIH € XapaKTepHOIO CKJIa-
JIOBOIO CY4YacHOCTI, sIka TIPU3BOAMTH J0 3HAYHOI nepeOynoBu iH(popMarliii-
HOTO CepeJIOBUIIA Cy4aCHOTO CYCIIIBCTBA, BIIKPUBAIOYX HOBI MOKITMBOCTI
Horo mporpecy, 10 3HaXOAWTH CBOE BiOOpaXeHHs, MepII 3a Bce, B chepi
ocBitH [1, c. 95].
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J1n1st BUBUEGHHSI ITUTAHb CYYacHHUX TEXHOJIOTiH BUPOOHMIITBA MOJIOKa 0yII0
pO3pO0JICHO 1 BHUTOTOBIEHO (parMeHT 3pi3y TPHMINICHHS JUIs Oe3-
TPUB’I3HOTO OOKCOBOTO YTPUMAaHHS KopiB y MacmTadi 1:36 (puc. 1), 3 moB-
HOIO Bi3yaji3ali€0 BHYTPIITHHOTO (KOJOHH, OTOpPOXa KOPMOBOTO CTOIY,
KOMIDIEKTH OOKCOBOTO OOJIafHAHHS IS BiIIOYMHKY TBAPHH, THOE — Ta KOP-
MOTHO€BI KaHaJIH, CKpeIlepy Ul BUIAICHHS THOIO, TPYIIOBI aBTOHAITYBAJIKH
TOII0) Ta 30BHIMIHBOTO (OTIOpHA pEIIiTKa Ta 30BHIMIHIN yTprUMyBad OOKOBUX
IITOP, CBITIOAEpaLitHNI KOHPOK) TEXHOJIOTIYHOTO YCTAaTKyBaHHSI.

Puc. 1. 3aranbHuii BULJIsiA 3pi3y NpuMilieHHsA
AJ1e 0e3NPHB’SI3HOT0 00KCOBOr0 YTPUMAHHSA KOpIiB

1 — oeopoarca kopmoeozo cmona, 2 —Kopmosutl cmin, 3 — KOPMOSHOESUL KAHATL;
4 — xomnaexm 3080€HUX GOKCIE 051 GIONOYUHKY MEAPUH, 5 — KOMNIEKM NPUCHIH-
HUX (00UHAPHUX) OOKCI6 01 BIONOYUHKY MBAPUH, 6 — HOEBULL KaHAl; 7 — CKpenep-
Ha YyCcmaHoeKa Oisi 8UOANeHHA 2Hoto, 8 — epynosa agmouanysanka;, 9 — Kpiens;
10 — xononu; 11 — naniepamu, 12 — ceimuoaepayitinuii konvok ; 13 — onopna pe-
WimKa ma 308HIWUHIL YMPUmMyeay 6OKOUX WMOop.

I'padiune BUKOHAHHS OCHOBHHMX TEXHOJIOTIYHUX €JIEMEHTIB BUKOHYBa-
nocst y nporpami KOMITAC 3D micinst woro Ha 3D npunTepi Malyan M180
OKPEMO PO3PYKOBYBAIUCS HANOIIBII CKIIAJHI JETalli KOMIUIEKTY OOKCIiB
(3mBO€EHI Ta oaMHApHI Oyrensi, BepXHI Ta OOKOBI 0OMeXyBadi, TpyaHUI
ymip, maar$opMu g OOKCH Ta PEelIiTKH KOpMOBOro crona) (puc. 2), He
3’€IHYI0UN iX MK 00010, OCKIJIBKA MOKJIIMBOCTI TaHOTO MPHUHTEPA Y I[hO-
My HampsMKy OOMeXeHi 1 JpykK BinOyBaeTbcs JMINE B OIHIN IUIOLIMHI,
MOCJIIIOBHO HApOIIyIOYM INapy MaTepialy 3a IOIOMOIOI0 eKcTpylepa,
SKWH T1iJ] BUCOKOIO TEMIIEpaTypol0 PO3IUIaBIIs€ TUIACTUKOBY HUTKY. B mo-
JTANTBIIOMY BCi €JIEMEHTH 3’ €THYBAJIHCS M COOOI0 BPYUYHY 32 JIOTIOMOTOIO
CymnepKest.

45



International scientific and practical conference

WS

Puc. 2. Enementn MoaeJi, po3apykoBani Ha 3D npunTepi
1 — oecoposica rkopmoeoco cmona; 2 — NPUCMIHHUL OOUHAPHUL Oyeenb;
3 — midcpsaonul 3080¢HuUll Oyeenv;, 4 — epyonuul ymip, 5 — 6epxui ma 0OOK08I
oOmedcysaul.

VYci iHmi KOHCTPYKTHBHI €IeMEHTH MoJenmi (HammiBpaMu, KOJOHH, OTO-
POIUKYIOYi KOHCTpYKIii) BurotoBmsumucs i3 [IBX maneneid, ToBmuHO©O 2
MM., a TaKOX MiIPYIHHUX TUIACTHKOBUX OyAiBEIHHHUX MatepiaiiB (ByroJKu,
KOPOOKH 3aKpIiTUICHHS IPOTIB TOIIO) BUPI3aJHCS, 3KICIOBAINCS, BiIMOBIA-
HO 70 MacmrTady Bpy4HY, Iicis doro (apOyBaiucs MiX pealicTHYHI KO-
JOPU MarepialiB, 110 BHUKOPUCTOBYIOTHCSI O€3MOCEPEHBO B CHPaBXKHIX
KOpiBHHKaX.

Bukopucranns 3D Mopneni 3pi3y npumileHHs ajis 6e3npuB’sI3HOTO 00-
KCOBOT'O YTPUMaHHS KOPiB, IPH BUBYEHHI CYy4YaCHUX TEXHOJIOTiH BUPOOHH-
[ITBA MOJIOKA, JIOBEJIO MOTO MEpeBary i JONUIbHICT HOro BHKOPHCTAHHS
y TOpiBHSAHHI 3 Horo BimoOpaxeHHsM B 2D ¢opwmari [2, c. 84; 3, c. 174].
Takox Bi3yasi3oBaHa JAEMOHCTpAIlS 3pa3Ka MPHUMIIICHHS JT03BOJISE OLTBII
IIMPOKO OXONHTH BUBYCHHS OYIOBHU 1 MPHUHIUIIIB POOOTH YCiX TEXHOJIOTi-
YHUX €JIEMEHTIB y Cy4acHOMY IIPOMHCIIOBOMY CKOTapCTBi, a came:

— pO3pi3HATH BapiaHTH OOKCOBOTO Ta KOMOIOOKCOBOTO TEXHOJOTIH Oe3-
IIPUB’I3HOTO YTPUMAaHHS KOPIiB;

— MOPIBHIOBAaTH PalliOHANBHICTh BUKOPUCTAHHS KOPUCHOI pobovol
IUTOIII IPUMIIICHB;

— aHaJi3yBaTH BUKOPHUCTAHHS PI3HUX KOHCTPYKIIH Oropox KOPMOBOTO
cTony (IiaroHaJIbHI PEelIiTKH, caModikcyroul THITY «XeIJIOK» Ta MPOCTO Yy
BUIJISIJII HAIXOJKOBOTO OOMEXKyBada), a TaKOXK OOTPYHTYBaTH MapameTpu
(GpOHTY ro/IiBII Ta HAITYBAHHS 3a PI3HUX CHCTEM 1 CIIOCO0aX yTPUMaHHS,

— PEKOMEH/yBaTH MOXJIMBICTh BUKOPHCTAHHS Ti€l 4M IHIIOI CKperep-
HOi YCTaHOBKHM JJIsl BUAAJECHHS T'HOIO, 3aJIEXKHO BiJl MPUHHATOI TEXHOJIOTIT
yTpUMaHHs (3 BUKOPUCTaHHSM ITIICTHIIKK y 30HI BIIOYMHKY YU TYMOBHX
MariB a1t Kom(opTy TBapuH);

— pO3paxyBaTH OCBITJECHICTh ITPUPOIHY Ta HEOOXIIHY IITYYHY Y Pi3HHX
30HaX pO3MIIllEHHS TBApUH;

— 00rpyHTYBaTH pOOOTY CHCTEMHM BEHTHUIAIII, 3aJle)KHO Bix mepioxy

POKY;
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— JIOCHIJPKYBATH BiJIIOBIHICTE Pi3HUX TEXHOJIOTIYHHUX €JIEMEHTIB (BU-
COTy, MIMPUHY Ta TIHOWHY OOKCIB, 3aJIC)KHO BiJ KUBOI MacH TBapuH 1 iX
KUTBKICTh B OHOMY PANY, IIHPHHY THOE— T4 THOEKOPMOBOT'O KaHAIB TO-
I0) 0 HOPM TEXHOJIOTIYHOTO TPEKTYBAHHA 3 YpaxyBaHHAM KOMQOPTY
TBapHH;

— BU3HAYaTH OCOONHMBOCTI  MOHTaXY OKPEMHX  TEXHOJOTIdHHX
€JIEMEHTIB.
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Control of parameters of the multifunctional radar (MF) tracking mode
consists in calculating the cycle duration of coordinates measurement of
each target Tand its clock cycle (period for updating information) [1, p.
72]. The relationship between the specified parameters is described by the
following expression [2, p. 98]:

Twi =N-T, (1)

where N is the number of simultaneously tracked targets.

To ensure the required tracking accuracy of targets intensively maneu-
vering throughout the MF radar scanned area, in work [1, p. 74] it is pro-
posed to use the mode control under consideration, which is adaptive to
changes in noise levels in the radar measurement channel as well as in the
model of the aerial target service dynamics. In this case, the measurement
cycle duration (when tracking buddy-type targets) can be expressed as
follows

»

2
T= 1o+ GH[T:';i - 2,67, )
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where T, is the unproductive loss of time in the measurement cycle dura-
tion, s;

G is the noise intensity of the target dynamics model, m?/s;

H is the measurement noise intensity, m?/s;

X.m is the required magnitude of the variance of the tracked target co-
ordinates estimate, m?.

Simultaneous solution of equations (1) and (2) shows that the meas-
urement cycle duration depends both on the above characteristics of the
tracking process as well as on the number of targets served:

3
T= A[ 1m0 _ 1] (26, ®)

where the auxiliary function is
Zl‘m2

A= GH — %,,Gto —

Analysis of expression (3) from the point of view of the physical feasi-
bility of such duration measurement leads to the conclusion that the MF
radar capacity under consideration, expressed by the maximum number of
simultaneously tracked targets N,,.,, is equal to:

2
Srm>GTo— /D/4
N, = Ii\lw_ , @)

GH- Z;mGTo

where the auxiliary function is
D= 4%.,°Gty + 4(GH — 2,1, GTo)Zm >

Let’s consider a number of illustrative examples that make it possible to
quantitatively estimate the MF radar capacity while using adaptive control
of its tracking mode parameters. We will accept the characteristics of the
investigated MF radar and targets located in the area of its coverage similar
to work [1, p. 75].

Let the required target tracking accuracy at a distance of 100 km be
achieved with a signal-to-noise ratio equal to 20 dB [3, p. 281]. Fig. 1 gives
the dependence of the maximum number of targets simultaneously served
by the MF radar on the specified value of the variance of their coordinates
estimate:
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Fig. 1. Dependence of the MF radar capacity
on the required target tracking accuracy
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Fig. 2 shows the relationship between the MF radar capacity and the
amount of available target overload n (for a given tracking accuracy
T = 25 m):
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Fig. 2. Dependence of the MF radar capacity on the tracked target
maneuvering characteristics

The analysis of the findings presented here shows that adaptive
control can provide a significant increase in the MF radar capacity with
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a corresponding change in the requirements for the accuracy of the infor-
mation output or the characteristics of the trajectories of tracked targets.

In other words, for a given tracking accuracy of specific type targets,
expressions (1) and (3) describe the parameters of the considered mode of
the MF radar subject to this proviso

N S NMaX' (5)

otherwise, it is necessary to reduce the number of simultaneously ser-
viced objects in accordance, for instance, with the priority range of danger-
ous targets adopted in the radar control algorithm [4, p. 179].

A similar process for the fulfillment of inequation (5) occurs with an
increase in the intensity of the tracked targets maneuver.
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The innovative model of economic growth, being aspired to by the ma-
jority of the world countries, demands establishing brand new development
mechanisms among which the main part is played by information and
communication technologies that, in their turn, are a «locomotive» of the
world economy development [2]. Progress in the information technology
market demonstrates a highly dynamic nature. First of all, this is caused by
their being implemented in all fields of human life and activity, and sec-
ondly, by their growing in terms of significance and a multiple-aspect char-
acter, which requires the development and implementation of new man-
agement methods for IT-projects that are mostly innovative by their nature;
the factors stated above make the research topic timely and up-to-date.

A significant contribution to the investigation of IT-project manage-
ment problems has been made by the following scientists: V. Nikolaienko,
V. Grekul, N. Korovkina, Ye. Zaramenskyi, A. Katrenko, V. Morozov,
S. Dotsenko. At the same time, the methodological approaches mentioned
above do not provide us with the systematization of methods of IT-project
management effectiveness estimation, which are based on considering
those projects as innovations and establishing their impact on the results of
the work of companies [3]. Hence, the aim of the research is formulated as
the generalization of modern approaches to management of IT-projects as
innovative developments.
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An IT-project is a special project. Unlike traditional ones, it has a post-
implementation stage which incorporates maintenance, support, improve-
ment, training, etc. All these processes demand extra expenditures. Most
IT-projects are a combination of investment and innovation projects. The
most important feature of an innovative project is carrying out a complex
estimation of the influence of the predicted project results on strategic,
environmental, organizational and technological aspects of a company [1].

Distinctive features of IT-projects in terms of the innovative approach
are as follows:

—an individual and innovative character of work being conducted with-
in an IT-project;

— IT service peculiarity from the point of view of the subject area;

— intellectual complexity of an IT-project;

—a functional variety of activities in IT-projects, which demands partic-
ipation of different experts specializing in certain IT areas;

— continuous correction of work within the framework of an IT-project
completion .

One of the ways to improve the IT-project management, taking into ac-
count innovation science, is the development of an integral approach to the
IT-project management, where innovation management stages would play
an important role. This will allow solving the following problems: better
justification of IT-project selection, elimination of equal risks, more effec-
tive control of project cost and quality, effective distribution of human and
financial resources.

Conclusions. The work outlines peculiarities of IT-project management
from the point of view of innovation science, takes into account peculiari-
ties of IT-projects and formulates the way of solving the problem on the
basis of developing an integral approach. Further research will be dedicated
to an attempt of developing and implementing an integral approach to
management of IT-projects as innovative ones.
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B nepioj ananTHBHOTO KapaHTHHY HIMPOKOTO IMOIIMPEHHS Ha0yIN CHC-
TEMH HaBYaHHS 13 3aCTOCYBAHHSIM KOMII IOTEPHUX TeXHONOTiH. s miaT-
PUMKH JUCTaHLITHOTO HaBYaHHS CTBOPIOIOTHCS Di3HI iH(poOpMaLiiiHi cuc-
TeMH. Y TOi ke Yac, OCBITHI CUCTEMH 3 BHKOPUCTAHHSM KOMII IOTEPHUX
TEXHOJIOTIH BIPI3HAIOTHCS CTYNEHEM PO3MNOLTY (GYHKIIH yIpaBIiHHS MiX
CHUCTEMOIO 1 KOPUCTYBaueM, CTYIIEHEM IO€IHAHHS TEOPETUYHOTO 1 PAKTH-
YHOTO AaCHEKTIB OCBITHHOTO IIPOIECy, HASBHOCTI 3aC00iB KOHTPOJIO Ha-
BYAHHS.

AKTyaJbHICTh KiOEpHETHYHOTO TiIX0oAy OOYMOBICHAa HEOOXITHICTIO
e(pEKTHBHOTO YIPaBIiHHA HABYAIBHHUM mporiecoM [1, 2]. Bin 3acHOBaHMIA
Ha 3aCTOCYBaHHI NMPHUHIHUMIB TeOpil yIpaBiiHHSA 1 mependadae BUSBICHHI
iHpOpMaLifHIX MMOTOKIB, MPSIMHX 1 3BOPOTHHUX 3B’S3KIB, aHAJI3 CIIOCOOIB
YIPaBJIiHHS, MNPEJACTABICHHS PI3HUX KOMIIOHEHTIB CHCTEMHM Yy BUIJISII
cipux 1 yopHuX sAuKIB [3]. OQHUM i3 3aBJaHb IPH NPOEKTYBaHHI MMOIOHOT
CHCTEMH € T00YyZI0Ba MaTeMaTHYHOI MO/IeJli HABYaJIbHOI CHCTEMH.

Awnaniz miteparypu [4, 5] 103BOJMB BH3HAYUTH, MO 10 AMAAKTHYHHX
(HaBYANBHHX) CHCTEM 3aCTOCOBHI OCHOBHI MPUHITUITH KiOEPHETHKH:

— IPUHIIMI PI3HOMAHITHOCTI: KEPyIOUa CUCTEMa ITOBHHHA MaTH OUIBITY
PI3HOMaHITHICTB (CKIIAJHICTB), HI’K pI3HOMaHITHICTh KEPOBAHOI CHCTEMU;

— IPUHIAI TTICHOCTI (200 eMepIKeHTHICTD): BIACTUBOCTI AMJAKTHY-
HOI CHCTEMH HE 3BOJSTHCS JI0 CYMH BIACTHBOCTEH ii OKpEMHUX eJIeMEHTIB, a
3aJeXaTh Bij 11 CTPYKTYpH, TOMY HpH ii BUBUYEHHI CJIiJl BpaXOBYBAaTH B3a€-
MO3B’5I30K MK eJIeMEHTaMH;

— MPUHIIMI 30BHINIHBOTO JIOTIOBHEHHS: YIPABIiHHS NPOLIECOM HaBYaH-
HSl BUMara€ KOPUTYBaHHsS KEPYIOUMX CUTHAJIB, SIKI WAYTh 3 TEOPETHYHOT
MOJIETI;

— MPHHIMI 3BOPOTHOTO 3B’SI3KY: B MpOIECI HaBYAaHHS 3BOPOTHHI
3B 30K peasli3yeThCsl MPH CHIJIKYyBaHHI BHKJIa/Ja4a 31 CTyJE€HTaMH, CIIOCTE-
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peXeHHs 3a X MISUIBHICTIO Ha 3aHATTI, aHaNli3i pPe3yJIbTaTiB yCHOTro abo
MICHMOBOT'O ONUTYBAaHHS, TECTYBaHHS, CAMOCTIHHHUX, KOHTPOJIBHUX POOIT
Ta iH.; BCE [I€ JO3BOJISIE BUKJIQAATy aIanTyBaTHCS O 3MiH CTaHy CTYy/ICHTa;

— IPUHIIHAI JEKOMITO3HIIII 1 iepapxii yrpaBIiHHI: CHCTEMa OCBITH CKJIa-
IA€THCSA 3 BIAHOCHO HE3aJEKHHUX OIWH BiJ OZHOIO MIACHCTEM, MK SIKUMH
iCHy€ TIeBHA CyOOpIIHALLiS;

— IIPUHIMIT aKTUBHOTO CaMOpPyXy: IPH HaBYaHHI 3MCHIIYETHCSI HEBH-
3HAYCHICTh 3HAaHb CTYJCHTIB, TOOTO CHCTEMa B IIJIOMY NEPEXOIUTH B
OiIbII BIOPSAKOBAaHUN CTaH 3 MEHIIOI EHTPOIIEI0 32 PaXyHOK eHepril
30BHIIIHKOTO CEPEIOBUIIA;

— IPUHIMIT LUIENOKIaJaHHs: B MpOLeCi HAaBYaHHS BHKJIANay INparHe
30UIBIINTH KUIBKICTh 3HaHb CTYIEHTIB NpH (PiKCOBaHIN TPUBAJIOCTI 3aHATh
Tax, 1100 BOHO BiIIOBIaJI0 BUMOTAM, II0 MPE] sIBISIOTHCS.

3 TOUYKHU 30py KIOCPHETHKHU B MOJICTIOBAHHI CKJIaIHUX CHCTEM BUKOPHC-
TOBYIOTB KiJIbKA MiAXOMIB [6]:

— MOJIeJIb TUITy «YOPHHUH SIINK», sIKa Nependavae onuc BXiTHUX Hapa-
METpIB CHUCTEMH 1 Iineil 1 poOoTH, IpH IHOMY HEBiIOMO, SKHM YHHOM
BXiJIHI CHTHAJIM MEPEeTBOPIOIOTHCS Y BUXIAHI Hiii. JlaHy MOJIENb AOITEHO
pearizoByBaTH Ha IMEPIIOMY €Talli MOAETIOBaHHI CKIaJHHUX CHUCTEM, MO0
BU3HAYUTHUCS 3 HAHOLIBII CyTTEBUMH BXIIHUMHU JaHUMHU CHCTEMH, a TAKOXK
BU3HAYMTH OCHOBHI LIJII 1 pe3yJIbTaTH POOOTH CUCTEMH;

— MOJIeJTb CKJIAZIOBUX CUCTEMHU, SIKa OMHCYE BCi OJIOKH 1 MiJCHCTEMH, 110
BXOJISITh B CUCTEMY, aJie HE OMKCYE X B3a€EMO/Ii0; O CUCTEMH Ha CKJia-
JIOBI YaCTHHHU 3aBXJY BU3HAYAETHCS LIUIIMU MOZETIOBaHHS 1 MOXe OyTH
BUKOHAHO 3 Pi3HUM CTYyIeHeM JjeTaiizauii. [lany mMozens HeoOXiHO po3r-
JSIIaTH, SIKIIO0 CHCTEMa OJHOYAaCHO MOBMHHA PEasli3oBYBaTH KiJbKa HiIei
abo 3a pearmizarifo oxHi€] METH MMOBHHHI BiIIOBIJaTH KilbKa PI3HUX 3a
(hyHKIiOHATIOM OJIOKIB;

— MOJIeNTb CTPYKTYPH, sIKa BiIOOpakae B3a€MO3B’I3KH MiXk OJokamu a60
€JIEMEHTaMHU CHCTEMH 1 BKa3ye€, SKMM YMHOM 3 BXIJHUX JIaHUX BHXOAATH
BUXIiJHI, TOOTO SIKUM YHWHOM peaji3yroTbcs LTI B daHid cucremi. [laHa
MOJIeTh Tiependadae HassBHICTh BXKE BiJIOMHUX BXIIHUX 1 BUXiTHUX JaHUX, a
TaKOX OJIOKIB CHCTEMH, SIKi BUKOHYIOTh TIEBHI (DYHKIII].

TTocmitoBHE BUKOPHUCTAHHS IHX MiJXOMIB J03BOJIsIE€ MOOYIyBaTH MO-
Jieb OYb-5IKOT CKIIAIHOT CUCTEMH.

Byno po3pobieHo MaTteMaTHYHa MOJIeNIb HABYAJIBHOT CHCTEMH, SIKa MO-
e OyTH omHcaHa HACTYITHUM YHHOM.

MaremaTiuHy MOJEJb HAaBYAJIbHOI CHCTEMH MOKHA NPEICTABUTH Ta-
KAM YHHOM:
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MNS = (0K, C, PR, PV, PS), (1)

ne OK — MHOXHHA OCBITHIX KOMIIOHEHTIB HaB4anbHOI cuctemu, C —
MHOXKHHA KOMITETEHTHOCTEH, 10 (OPMYIOThCS y CTYAEHTIB y Pe3ylbTaTi
OCBOEHHS OCBITHIX KOMITOHEHTIB cHcTeMH, PR — MHOXWHa mporpamMHIX
pe3ynbTaTiB HaBYaHHS, CPOPMOBAHHUX Y CTYJACHTIB B pe3yNbTaTi OCBOEHHS
OCBITHIX KOMIIOHEHTIB cucTeMH, PV — MHOXWHa mpodiniB BHKIAHAUiB,
PS — MHOXWHA TPOGLTIB CTYICHTIB y CHCTEMI.

Hexaii MHOKMHA OCBITHIX KOMITOHCHTIB!

OK ={0K;},i=1,...,n, 2)
ne OK; — OCBITHIN KOMIIOHEHT, SIKH TIPE/ICTaBICHHH KOPTEXEM
OKi =(Ci,PRi,NKi,Ti),i:1,...,n, (3)

ne C; — MHOKHHA KOMIETEHTHOCTEH, MO (OPMYIOTHCS B pe3ylbTarTi
BHUBYCHHS OCBITHROTO KOMITOHEHTY, PR; — MHOKHHA TIPOTPaMHUX PE3YIlb-
TaTiB HaBYaHHS, CPOPMOBAHHX B Pe3y/IbTaTi BUBYCHHS OCBITHROTO KOMIIO-
HeHTy, NK; — HaB4aIbHHUN KOHTEHT, T; — 3aCO0M OLIHIOBAHHS.

MHOXH1Ha KOMIIETEHTHOCTEM

Ci={Cij},i:1,...,n;j=1,...,m, (4)

(bopMyeTbcs B pe3ysibTaTi BUBYCHHS i-TO OCBITHHOTO KOMIIOHEHTY, €
TiIMHOKHHOI0 MHOKHHHM C KOMIETEHTHOCTEH i BKIIFOYAE C;j — KOMIIETEH-
THOCTI, 1110 POPMYIOTBCS B TIPOIIECi BUBYEHHS i-T0O OCBITHBOTO KOMITOHEH-
Ty, N — KiJIBKICTh OCBITHIX KOMIIOHEHTIB B CUCTEMi, M — KUIbKICTh KOMIIE-
TEHTHOCTEH, 110 (POPMYIOTHCS B MIPOLIECI BUBYEHHS OCBITHHOTO KOMITIOHEH-
Ty 3 HOMEPOM |i.

MHOXHHA IPOrPaMHUX Pe3yJbTaTiB HABUAHHS

PRi={p7‘l-j},i=1,...,ﬂ;j=1,...,m, (5)

(bopMy€eThCss B pe3ysbTaTi BUBUCHHS i-TO OCBITHBOTO KOMIIOHEHTY, €
HiJIMHOXKMHOI0 MHOXHMHH PR TIporpamuux pe3ynbTaTiB i BKIIOYAE PTij —
NpOrpaMHi pe3ysbTaTH, MO (OPMYIOThCS B MpOLECci BUBYCHHS i-rO OCBiT-
HBOTO KOMIOHEHTY, N — KUIBKICTb OCBITHIX KOMIIOHEHTIB B CHCTeMi, M —
KiJIbKICTh IPOTPaMHUX PE3YJIBTATIB, IO (POPMYIOTHCS B IIPOIIECi BUBUCHHS
OCBITHBOTO KOMITOHEHTY 3 HOMEPOM i. MHOKMHH KOMIIETCHTHOCTEH 1 TIpo-
TpaMHHX PE3yNbTaTiB HaBUYaHHS (GOPMYIOTHCS IPH MPOCKTYBAHHI HABYAIIb-
HOT'O MPOILIECY, 10 Peali3y€eThCsl HABYAIBHOIO CHCTEMOIO.

Y xomi nmochijkeHHA OyJI0 PO3MISIHYTO MPUHIMIN KiOEPHETHYHOTO
MiIX0Ay, IO MOXYTh OyTH 3aCTOCOBaHi JJisi MOJEIIOBAHHS HAaBYAIBHOT
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crcTeMH. 3anpoNOHOBaHO MaTeMaTH4Hy MOJIENIb HABYAJILHOT CUCTEMH, IO
MICTUTh MHOKHHY OCBITHIX KOMIOHEHTIB HaBYQJILHOI CUCTEMH, MHOKHHY
KOMIIETEHTHOCTEH, MO0 (HOPMYIOTECS Y CTYICHTIB Y Pe3yiabTaTi OCBOEHHS
OCBITHIX KOMIIOHEHTIiB CHCTEMH, MHOXXHHY NPOTPaMHHX pe3yNbTaTiB Ha-
BYaHHSA, C(POPMOBAHHX Y CTYNICHTIB B PE3YJIbTaTi OCBOEHHS OCBITHIX KOM-
TIOHEHTIB CHCTEMH, MHOKIHY MPO(iTiB BUKIaJadiB Ta MHOKHUHY MpoQitiB
CTyACHTIB y cuctemi. OTpuMaHa CTPYKTypa JOIOMOXKE BH3HAYHTH SK
Ta SKHUMH €JIEMEHTAMU CHCTEMH MOXKHA YIPaBJIATH B NPOLEC OCBITHBOI
IISUIBHOCTI.
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AHAJII3 3ABJIAHb I METO/IB OIIIHKH TA BUBOPY
AJIBTEPHATUB PIIIIEHb

Tpousko O. O.
doyenm Kagedpu asmomamuz08anux CUCmem yYRpaeiinHs
Biticorosuii incmumym menexomyHikayit ma ingpopmamusayii imeni I epo-
ie Kpym

Cumonenko O. A.
cmapuiuii 6UKIA0ay Kagheopu asmomamu308anux CUCmem YnpaeiinHs
Biticvkosuii incmumym menexomynikayit ma ingpopmamusayii imeni I'epo-
ie Kpym

Jlasyra P. P.
cmapwuti Haykogu cnispodimuux Haykosozo yenmpy
Biticvrosuii incmumym menexomynikayiti ma ingpopmamusayii imeni I'epo-
ie Kpym
m. Kuis, Yxpaina

Beryn. Ilporiec npuilHATTS pillieHb CKIAIa€Tbesi 3 psiiy cramuiid
(eramiB). Ha mouatkoBomy eTamni HeOOXiJHO BUSIBUTH TpobiieMy, mpobiie-
MHY CHUTYyaIifo abo MeBHy NpeIMETHY OO0JIaCTh, B SKHX TOTpPiOHE MpHA-
HATTS PillIeHb.

TepMiH «pillleHHs» Ma€e OaraTo CMHUCIIOBUX 3HaueHb. Lle MOXyTh OyTH
Jii mon0 BHUpIMIEHHS MpoOieM, M0 HPU3BOAATH 0 SIKOTOCh pe3yibTary,
HACIHIIKU SKAX HEoOXimHO ouiHuTH. [lif pimIeHHAM pPO3YMIIOTH TaKOX
JesaKki 00’€KTH, CUCTEMM, [0 BUMAralOTh OLIHIOBAaHHS. PilIeHHS 1€ TaKOX
Pi3HI BapiaHTH, aIbTEPHATHBU, MOXKITUBOCTI OO Hiif i 00 €KTIB.

Ha nactynHoMy erami HEOOXiZHO 3MICTOBHO ONMCATH HPEIMETHY 00-
JIaCTh, BUSIBUTH Ui IPUHHATTS PIlIEHb 1 0OMEXEHHSI.

Hani notpi6HO 3xilicHuTH 30ip Ta aHanmi3 AeTanbHOI iHpOpMalii mpo
IpeAMEeTHY 0o0yacTb. Y psiji BHIIAIKIB HEOOXiAHO TMOOYIyBaTH MOJEIb,
BH3HAYHUTH 00JIaCTh albTEepHATHB (BapiaHTiB) pillleHb, BUKOHATH T'€HEpa-
1if0 pileHb, cOPMYITIOBATH 3aBAAHHS MPUAHATTS PillICHb.
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Ha nactynHOMYy erami 3/1iHCHIOETBCSI IPUHHATTS pillleHb HAa OCHOBI 00-
paHux (po3poOieHNX) METOIB. BUKOHYETHCS OIIHKA BapiaHTIB PIillICHHS,
ix mopiBHAHHS, Kiacu(ikamis, pamKyBaHHA, BUOIp HAHKpamoro.

I, napemTi, 3akiroyHa (a3a MoB’s3aHa 3 peaji3ali€ero pilleHHs i OLIHKA
Horo HacIi/IKiB.

Bukiaag ocHOBHOro martepiajy AocCTigKeHHs. 3aleXHO BiI IIOB-
HOTH 1 BUXIJHHMX JaHUX 3aBJaHHS BHOOpY pillleHb MOXYTb OyTH I0Ope
CTPYKTYpPOBaHUMH, cJab0 CTPYKTYPOBaHUMH 1 HECTPYKTYpOBAaHHMH
[1-4]. s nobpe cTpyKTYpOBaHHX 3a/ad MaHi GOPMYIIOIOTECS B KiJbKic-
HOMY BWTJIAII, IUIA C1a00 CTPYKTYPOBAaHMX 3aJad BOHU MICTATh KUTBKIiCHI
OIUCY 3 IOMIHYBaHHSM SKICHUX 1 HEBU3HaYCHUX (aKTOPIB, JUISi HECTPYK-
TYpOBaHMX 3aBAaHb [aHI MPEACTABISIIOTHECS Yy BUIVIAAL SKICHOTO OIHUCY
BUXITHUX (PaKTOPIB i B3a€EMO3aNICIKHOCTEH MK HAMHU.

Bubip pimenp Moxke 3/1iHCHIOBATHCS B YMOBaxX BH3HAYEHOCTI, PU3UKY
a00 HeBu3HAueHOCTI [3, 4]. B ymMoBaxX BH3HAYEHOCTI BiIOMI BUXIIHI JaHi i
HACJIIKH KOXKHOI allbTEPHATHBH PillICHb.

YMOBU pU3HMKY MalOTh MiClle, SIKIIO BiJIOMi HMOBIPHOCTI ajbTepHATHUB
pimeHs abo BizoMuil 3aKoH po3noaily ix WmMoBipHOcTel. Toxi 3agaya 3B0-
JIUTBCSI 10 BUOOPY CTATUCTUYHMX PillIeHb. Y CBOIO YEPTy, YMOBH PH3HKY
MOYKHA BHU3HAYHMTH SIK YMOBU CTOXaCTHYHOIO HEBH3HAYEHOCTI, TIOPOJDKEHI
BUNAJKOBUMHU (haKTOpaMH, SIKi PU IX MAcOBIi MOSBI MarOTh BJIACTHBICTbH
CTaTUCTHYHOI CTIHKOCTI 1 OMUCYIOTBCS OYIb-IKHM 3aKOHOM PO3IOILTY
HMOBIpHOCTI.

YMOBH HEBU3HAUCHOCTI, MPH SIKUX 3aKOH PO3IOIiTy HMOBIPHOCTEH JIJIst
HEBHM3HAUCHMX (DaKTOPiB HEBITOMMH, BU3HAYAIOTHCS SIK YMOBH CTaTHUCTHY-
HOI HEBU3HAYCHOCTI. YMOBHU CTaTUCTUYHOI HEBU3HAYEHOCTI, B CBOIO Uepry,
JUISIThCS HA JIBAa BHIM: IO-TIEpIIe, 3 BIJOMHMHU MapameTpaM pO3NOALTY
(MaTeMaTH4YHE OYIKYBaHHS, JUCHEPCis Ta IHIII XapaKTEPUCTUKH BUIAKO-
BOI BEJINUMHN); [I0-/IPYTE, 3 HEBIIOMUMH TTapaMeTpaMH PO3IOILTY.

Jlo OCHOBHHX 3aBJaHb OILIIHKU i BHOOPY aJIbTEPHATHB PillIeHb MOXKHA
BITHECTH TaKi: OI[iHKAa aJIFTEpPHATHUB PillleHb; HOPIBHAIbHA OITiHKA 1 paHXKy-
BaHHs Oe3Jiyl ajlbTepHATUB PIllleHb; BU3HAYCHHS CTPATETiil OLIHIOBaHHS
aNbTEepHATHB PIilIeHb; BU3HAYCHHS 3HAYeHb YACTKOBUX MTOKA3HUKIB PillICHb
M0 33/IaHUX 3HAYEHHSIM Y3arajbHEHOTO MOKa3HHMKA; MOIIYK 3Ha4eHb 4acT-
KOBHX TOKa3HHKIB, 110 3a0e31euyl0Th HEOOXiHI 3HAYEHHS y3arajlbHEeHOTO
MOKA3HMKa; TOIIYK HaWKpaIIKX pillleHb (3HaYeHb YaCTKOBUX ITOKa3HHKIB),
10 3a0e3MevyoTh HeoO0XiTHI 3HAYCHHS y3araJlbHeHOTO MMOKa3HUKA.
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MoskHa BUAIIMTH OJJHO— 1 OaraToKkpuTepialbHi METOIM OLHKH 1 BUOO-
Py allbTEPHATHUB PillICHb.

B opHOKpHTEpiaTbHOMY BHUIIAKy BBaKAIOTHCS BIIOMHMH: OE3IIY ajb-
TEpHATUB pilleHb (00’ €KTiB, BapiaHTIB JIiil); OIIHKA aJbTEPHATUB 3a o0pa-
HHUM KpHTepieM (ITOKa3HUKOM) Ta MPaBHJIO BUOOPY Halikpamioro BapiaHTy.

[HmMM BUmamKoM 3aBOaHHS BHOOPY € paH)KyBaHHS BapiaHTIB pillleHb
BIJINIOBITHO O Oe€3iui OI[iHOK aibTepHATHB. HaWOiNbInl 3HAYHUM IS
MIPaKTUYHOTO BHKOPHUCTAHHS € BHUIAJOK OLIHKU 1 BHOOPY ajbTEepHATUB 3a
OaraTbMa KpUTEPiIMHU.

VY GaraTokpuTepialbHOMY BHIAJKy KOXHOMY BapiaHTy MOXHA HOCTa-
BUTH B BITOBIHICTH BEKTOP, III0 MPEACTABIISE OLIHKKA BapiaHTy 3a KPHUTE-
pisiMu (TOKa3HUKAMM).

Jamni migxonw o mMopiBHAHHS i BHOOPY BapiaHTIB pillieHb MOXYTh OYTH
PO3MiJICHI Ha BI BEJIMKI TPYIIH: 3BEICHHS 1 HE 3BEJCHHS 0araTboxX KpUTepi-
B 10 OJTHOTO.

Metonan, 3aCHOBaHI Ha He3BENICHHI OaraTOKpUTEpiabHUX 3a]a4 OLiHKH
i BHOOpY BapiaHTiB pillleHb J0 OJHOTO KPUTEPIl0, CTABIATH CBOIM 3aBIaH-
HSIM TIOPIBHSHHS BapiaHTiB Ha OCHOBI BEKTOPIB OLIIHKH 32 BCIMa KpUTEPisi-
mu. Cepen BaKIMBHX (DaKTOpIB, IO BPaXOBYIOTHCS MPH BHUPIMICHHI IEOTO
3aBJIaHHs, MOJKHA BKa3aTH Bary (Ba)dJIMBiCTh) KpuTepiiB. YacTo 1i meronu
BUKOPHCTOBYIOTHCS B iHILI MOCTAHOBI: MOUIYK ONTHMANbHUX PIllIeHb Ha
0e31ivi mapaMeTpiB, 0 BU3HAYAIOTH YMOBH MPUHHATTS PIllICHb.

Cepen METOZIB Mi€l TPYIH MOXXHA BUAUTUTH: METOJX TOMiHYBaHHS, Me-
TOJI Ha OCHOBI INIOOAJIbHUX KPHUTEPIiB, JIEKCUKOrpadidHe YIopsIKyBaHHS,
METOJIM MaTeMaTH4HOTO IPOrpaMyBaHHs, METOJH MOPOTiB, METOAN Teopii
MYyJBTAMHOXUH [ 1-6] Ta iHmIi.

3acTocyBaHHS IIMX METOIIB OOYMOBJICHO, SIK MPABUJIO, HE3AICHKHICTIO
KpHTEPIiB, iX MOBHOIO BU3HAYEHICTIO.

VY pasi BUKOpHCTaHHS METOMIB, 3aCHOBaHUX Ha 3BEJCHHI OaraTokpuTe-
playibHUX 3aBllaHb OILIHKM i BHOOPY BapiaHTIiB PIlIEHb O OJHOTO KpHTe-
pifo, 3aBIaHHSA BHOOPY BHPIIIYETHCS HAa OCHOBI NOOYZOBH IHTETPaIbHOTO
(y3araapbHEHOT0) KPHUTEPIIO.

Ji 11p0TO  BUKOPHCTOBYIOTHCS PI3HOMAHITHI CIOCOOHM arperyBaHHSA,
«GTOPTKM» TOKa3HHKIB, TOOTO MOOYIOBH PI3HUX Yy3arajbHIOIOUMX IOKAa3-
HUKIB, IEPII 3a BCE, aIMTHBHUX 1 MYJIbTUIIIIIKATHBHHX.

AIMTHBHUI y3arajbHIOIOYHN KpHUTepidl (IIOKa3HWK) BUXOIUTH SIK 3Ba-
JKeHa CyMa OIiHOK 32 YaCTKOBMMH KPHUTEPiIMHU (TOKa3HUKAMH).
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OnHak HaBe/IeHI METO/IM HE 3aBX/IH aJeKBAaTHO BiOOpaXaloTh 0COOIH-
BOCTI 3aBJjaHb OLIIHKU 1 BUOODY, 30KpeMa, B3a€MO3AJICKHICTh, CyNepetwIn-
BOCTI OKpEMHUX ITOKa3HHUKIB.

[Mixxin, 3acHOBaHMH Ha 3ropTLi O0araTboX KpUTEPiiB B OJHMH, BUKOPHC-
TOBYETbCS y 0araTboX MeTo/ax Teopil HNPUHHATTS pillleHb, CEPex SKUX
MOJKHa BUAUINTH HACTYIHI: METOJH, 3aCHOBaHI Ha Teopii MiHHOCTI, KOpHc-
HOCTi, METOJIY aHalli3y i€papxiif, METONM HEJIHIHHOI 3rOPTKH, METOIU
Teopii HEYITKUX MHOXKUH Ta 1HIII.

BucnoBku. Ilinxig mo OaratoxpuTepianbHOI OIIIHIOBAaHHSA CKJIAIHUX
00’€KTiB, 3aCHOBAaHMI Ha 3BEJCHHI 0araThOX KPHUTEPIiB IO OJHOTO, MPH-
BaOJMBUIl TUM, IO BiH 3HIKYE TPYAOMICTKICTh TaKUX HpOLEAYp Teopil
NPUAHATTS PillleHb, SK MMOPIBHSHHSI, PAH)KyBaHHS, KiIacU]ikarmis i BHOIp
BapiaHTIB (aJbTEPHATHUB).

AHaJti3 iICHYFOUHMX METO[IB J03BOJIE 3pOOMTH BHCHOBOK PO TE, IO
BOHHU HE B MNOBHIl Mipi BijoOpakaroTh 0COOJIMBOCTI MpeAMETHOI 00acTi,
K MOJIATAIOTh B HEBU3HAYCHOCTI, PO3BUHEHOT CHCTEMH CHIIBHO B3a€MOJIi-
I0YMX PI3HOSIKICHUX ITOKa3HUKIB, CKJIaJHOCTI OL[IHIOBaHMX 00 €KTIB.

3arajbHUM OOMEXKEHHSM BUKOPHCTaHHS PO3IJSIHYTUX METOIB OaraTo-
KPUTEPIAIbHOTO OL[HIOBaHHS AalbTEPHATUB € CKIAmHICTh (HOpMyBaHHS
0araTopiBHEBOT CTPYKTYPH OI[IHIOBaHHS, a TAKOK BHOOPY 1 HaJIAIITYBaHHSI
orepariii 3ropTKH MOKa3HUKIB.
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3ACTOCYBAHHS J133/TIC-TEXHOJIOT' T
JJIA MOHITOPUHI'Y MICIIb 3AXOPOHEHHSA BIAXOAIB

leBuyk O. B.
acnipaum
Tuemumym menexomynikayii i 2106anbH020 IHOPpMAYIUHO20 NPOCHOPY
Hayionanvuoi akademii nayx Yxpainu
M. Kuis, Yxpaina

Aszimos O. T.
O00KMOpP 2€0102i4HUX HAYK, CAPWULL HAYKOGUIL CRIEPODIMHUK,
NPOGIOHUI HAYKOBUL CRIBPOOIMHUK
Hayxkosuii yenmp aepoxocmiynux docniodxcenv 3emii
Tuemumymy eceonociunux nayk Hayionanvroi akademii nayk Ykpainu
m. Kuis, Yxpaina

VY Hai yac y nepeBaxkHiil OLIBLIOCTI KpaiH CBITY, 30KpeMa, i B YkpaiHi,
npobiremMa 3a0pyAHEHHS! HAaBKOJMIITHBOTO NTPUPOIHOTO CEPEIOBHILA Pi3HO-
MaHITHUMH BiJXOJJAMH CTOiThb YK€ TOCTPO, & OTKE € AKMYanAbHOI.
B octaHHI poku crioCTepiraeThes 3HAYHE 3POCTaHHS 00CATIB HAKOMMYEHHS
MOOYTOBHX BIZXOJIB Pi3HUX THUMIB (HAIPHKIIAA, TBEPANX) HA CMITTE3BAIH-
13X Ta MOJIroHax.

[oniroHn 3aXOpOHEHHS Ta CMITTE3BAJHUINA TBEPIUX MOOYTOBHX Bif-
xozis (TTIB) HanexaTh 10 eKOJIOTiYHO HeGe3neuHnux 06’ ekTiB. Ix excrumya-
Tallis MPU3BOIUTH 10 3a0pyAHEHHS NPAaKTHYHO BCIX KOMIIOHEHTIB HAaBKO-
JUIITHBOTO CEePEOBUINA — IPYHTIB, MOBEPXHEBHX 1 MiJA3€MHUX BOJ, aTMO-
cthepHOTO MOBITPS, POCTMHHOCTI TOIIO.
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BukopucTaHHs KOCMIYHUX 3HIMKIB 1 HU(POBHUX KapT MiCHEBOCTI J03-
BOJISIE IPOAHAJII3yBaTH MIPOCTOPOBE PO3MIIIIEHHS MOJNIrOHIB MOOYTOBUX Ta
MIPOMHUCIIOBUX BiJTXO/iB, IPUIOMY HE TUTBKHA CTOCOBHO HACENICHHUX ITYHKTIB,
ajie ¥ BpaXxoBYIOUM TaK0)X O0COOJIMBOCTI T€OCUCTEM Y 30HaX PO3TallyBaHHS
00’exTiB 3axopoHeHHs. Lli ocobauBocTi BU3HAYAIOTh JaHIA(GTHI YMOBH,
B AKHX BigOyBaeThCS HAaKOMUUYEHHS BiaxoniB. KocMiduHi 3HIMKH Takox
JIAf0Th 3MOTY BHBYAaTH IPOLECH, 110 BiAOYBalOTBHCS Yy TIeOCHCTEMax —
YMOBH Mirpauii 3a0pyIHIOIOUMX PEYOBHH, SKi YTBOPIOIOTHCS Y IpOIEci
eKCIUTyaTallii 3BaJiiil, a TAKOXX Ti YMOBH, IO HEOOXIMHI TS TMiATPUMaHHS
IITATHOTO TEXHOJOTIYHOTO PEXUMY CKIQAYBaHHA 1 MepepoOKH BiIXOiB
[1,c. 77-79; 3,c. 70; 4, c. 4-5; 5, c. 7-8].

OcHOBHa Mema TyOJiKalii CIiB3ByYHA 3 OJHIEIO 3 BAKIMBHX IpoOIeM
y ramy3i moBopkenHs 3 TIIB. Lls mpoGiema monsirae y gopMmyBaHHI 3a-
rajJbHUX NPUHIMUIIB CTBOPEHHS i Yy BU3HAYCHHI OCHOBHMX CKJIAJIOBHX
iH(pOpMamiiHOI CHCTEMH TC€OMOHITOPHHTY paiOHIB BIUIMBY MOJITOHIB 3a-
xoponerHs TIIB, sk wyacTuHH iH(GOpPMAIIHHO-aHANITHYHOI CHCTEMHU
aHai3y PHU3MKY BMHUKHEHHS HAJ3BHYAiHUX CHTYyallill TEXHOTCHHOTO Ta
NPUPOJHOTO XapaKTepy, CIPSIMOBAHOI JAJIsl 3a0€3MEUEHHs CTaJIoro perio-
HaJIbHOTO po3BUTKY YKpainu [1, c. 71; 4, c. 2; 5, c. 5]. OTOX, 4acCTUHOIO
npoOJieMH € JOCIIKEHHSI MOXIIMBOCTEH BHKOPHCTaHHS reoiH(opMariii-
HUX TEXHOJOTIH Ta JaHWX MUCTaHIiiHOTrO 30HAyBaHHS 3emui (133) mus
aHaJi3y PO3MIlIeHHs MOJIrOHIB 3aXOPOHEHHS MOOYTOBHUX Ta MPOMUCIOBUX
BIIXOMiB 13 BpaxyBaHHSAM TCOJMHAMIYHHX OCOOJIHMBOCTEH TEpHTOpIH iX
po3ranryBaHHs. Y IIbOMY aclieKTi OyJ0 MOCTaBJICHO OCHOBHE 3A80QHH
JIOCTIJKCHB: OI[IHFOBAHHS 3MiHU y Yaci TeOMETPHYHHX MapaMeTpiB i CTaHy
KapT OIHOTO 3 Y3ATUX Uit mpukiany cMitte3Bammiy TIIB y PiBHeHchKOT
obuacti Ykpaiuu — 310JI0yHIBCHKOTO.

3 MeTOI0 MOHITOPHHIOBOI OIIHKH IPOCTOPOBO-YACOBHUX 3MiH 3I0I-
OyHIBCHKOTO 3BAJMINA 3aCTOCOBYBAINCS MemoOu KOMII IOTEPU30BAHOTO
neumdpyBanns nanux J[33 pi3HUX POKIB i TEXHOJIOTII reoiHpopMaIiiHIX
cucrem (I'TC).

Memoouka nuctaHuiiiHOrO MOHiTOpHHTY nomiroHiB TIIB Bkirouae
mig0ip KOCMIYHHMX 3HIMKIiB i3 HEOOXiTHUMHU TMOKa3HUKAMH MPOCTOPOBOTO
PO3pi3HEHHS Ta MEPiOAMYHOCTI 3HOMOK 3aJJaHUX JUISTHOK MiCIIEBOCTI, TO-
Janbllle IXHE TemaTuuHe nemndpyBaHHs W iHTeprperanito [1, c. 74,
2,¢.30;3,c.63-64;4,c.3;5,c.6-7].

JlocmipkeHHS. CMITTE3BAJIMINA JOUIJIBHO TNPOBOAWTH y [Ba E€TallH:
BUJIUIEHHsI 00’ €KTa HA TUCTaHLIHHOMY 300paskeHHI Ta PO3Ii3HaBaHHS HOT0
kiacy. Ha erami #oro Buzinenns, sk anpiopHa ingopmaris, 1o mpocropo-
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BO MO€JHAHA 13 300pa)KeHHSIM Ha KOCMIYHOMY 3HIMKY, BUKOPHCTOBYIOTBCS
KapTH MICIIEBOCTi. Y pe3ynbTari (OPMYEThCS BEKTOP O3HAK 00’€KTa s
KOXKHOTO TiKcens 300paxkeHHa. Ha erami posmizHaBaHHA KJIACy TOTO YU
iHIIOro 00’eKTa mepeayciM (OpPMYeThCS BEKTOP O3HAK ISl KOXKHOTO 3
HAsSBHUX Ha MICIICBOCTI KJaciB 00’€KTIB Ta Oe3MocepeHhO0 BUKOHYETHCS
po3mi3HaBaHHS (Kiacu(ikaris) Ha 300paskeHHI KOKHOTO 3 JOCITIHKYBaHIX
06’exriB [2, ¢. 30-32; 3, c. 65].

BuBuYCHHS TUHAMIKH 3MiHHM ILIOIII 310JI0YHIBCHKOTO CMITTE3BANUINA 32
nepiox 2003-2019 pp. BHKOHAHO 3a CHEKTPOMETPUYHAMH XapaKTCPUCTH-
KaMH 1 TEKCTypOol0 3EMHHX YTBOPEHb, SKI OTpHMaHi 3a HasBHUMHU
KOoCcMiuHAMH 3HIMKamu (puc. 1). ¥ pesyasmami BuineHo kapTu 3Bajuina,
10 eKCILTyaTyBaJMCS y Pi3HUH 4Yac, BUSBIICHI 3MiHH POCIMHHOTO MOKPHBY
Ha TPWIETVINX 10 HBOTO JIUISHKAaX, TAKOXK BAAJOCS ICMHN(PYBaTH HUIIXU
mia’i3my 10 00’€KTa 3aXOpOHEHHS BIAXOMIB Ta B HOro Mexax, IMo Oyiu
3amisHi y pi3HiI poku. Ha xocmiuHOMY 3HIMKY 3a ceprieHb 2019 p. moGpe
PO3pi3HSIEThCA MOTOYHMHM CTaH 3BAJMINA, HAcCaMIIEpeA HOro BHYTPIIIHA
«CTPYKTypa»: BIANpanboBaHi AUISHKY, IO MOKPUTI IAPOM IPYHTY; IiJIsH-
KM, e B JaHUH 4Yac CKIAAYIOThCS BIIXOAM; PI3HOMAHITHI i i3HI IUISXH,
10 BUKOPUCTOBYBAJNCA V pi3HUH mepion QpyHKIiOHyBaHHS 00’€KTa 3aX0-
POHEHHS BiIX0/1iB, TOIIIO.

Cepnenn 2003 p. Bepecenn 2014 p. Cepnienn 2019 p.
Puc. 1. Koutypu 4epr 3n0a0yHiBcskoro cmirre3ajumia TIIB,
10 BU/iJICHI HA KOCMIYHHUX 3HIMKAX Pi3HUX POKiB

VY mpomeci aemudpyBaHHS OyJlI0 BHIBICHO IOCTYIOBE 30iTbIICHHS
wronti cmirre3panuma TIIB mobGmm3y M. 3m0n0yHiB. AHami3 KOCMIYHUX
3HIMKIB TepuTOpii Mokasas, 1o nopiBHsAHO 3 2003 p. cranom Ha 2019 p.
Horo 3aranbHa Iuioma 30inbiMiIacs npubnusuo y 3,13 pasa (puc. 1, 2,
tabi. 1). Tak, y 2003 p. Ha 3Banuill eKcIUTyaTyBajacs JIMIIE OJHA KapTa
momero 6 521 M’ mo Mama mepuMerp 1o KOoHTYpy 438 M. Y 2019 p. Ha
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. . . 2
CMITTE3BAJIMIII BXKE 3aisTHO TPU KapTu 3arajbHoro ruiomiero 20 438 m“ 3
CyMapHHM IIEpUMETPOM 110 ixHiXx kKoHTypax 1 083 m. ToOTo mepumerp kKapt
3BayMINA 301TbIIMBCS OB HiX y 2,47 paza.

Puc. 2. Kaprocxema 3MiHH reoMeTpUYHHUX MapaMeTpPiB yepr
3n0a0yHiBcbKkOro cmirrespanuma TIIB 3a nannMu KocMiYHUX 3HIMKIB
Pi3HUX pOKiB (BEeKTOPH MesK Yepr 3Bajuiia craioM Ha 2003, 2014
Ta 2019 pp. noka3aHo Pi3HUMH KOJIbOPAMU).

Tabnmus 1
Oujinka TUHAMIKM 3MiHM TeOMeTPUYHHUX NMapaMeTpiB Yepr

3noa0yHiBcbKkOro cmitTrespanuma TIIB
3a IaHMMM KOCMIYHUX 3HIMKIB pi3HMX pOKiB

Jara KinbkicTh OKpeMux
S IInoma | 3aranbHa mioma | Ilepumerp
KOCMIYHOI JacTUH (depr, .
. . 4epr, CMITT€3BAITHIIA, 4epri,
3HOMKH, KapT) CMITT€3Ba- 2 o o
MIiCSITIB/PiK JIAIIA, OJUHUIb
08/2003 1 6521 6521 438
09/2014 1 8103 432
2 8357 16460 438
08/2019 1 5179 319
2 11497 20438 514
3 3762 250

BucnoBok. Ormxe, Ha mnpukiani 310J0yHIBCHKOTO CMITTE3BAININA
TIIB (PiBHeHChka oOmacTh, VYKpaiHa) TMOKa3aHO iH(QOPMATHBHICTh
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nemrpyBaHHS HOTO KapT 1 MPHJIETNIMX AUITHOK 32 CIIEKTPOMETPUYHUMU
XapaKTepUCTUKAMH 1 TEKCTYPOIO 3€MHHUX IOKPHBIB (IIPIMUMH JeUIH -
PYBaJbHHMH O3HAaKaMH), SIKi OTpUMaHi 3a KOCMIYHHMH 3HIMKaMH Pi3HIX
poxkiB. ITpogeMoHCTpOBaHO TakoX iH(GOPMATHBHICTH BUBYCHHS TUHAMIKH
3MiHH TEOMETPHYHHUX IapaMeTpiB (IUIOma, IEepPHMETp) 3BaliIia, 3MiHH
HOTo BHYTPIMIHBOI «CTPYKTYpH», PYHKIIOHATBHI 3MiHH B OTOUYIOYHX HOTO
KBapTajax JIICOBHX MAaCHBIB.
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KOHCTPYIOBAHHS KOHI'PYEHTHHUX IIEHTPOI ]I
Y HOJIAPHIA CUCTEMI KOOPJIUHAT 3A JIOIIOMOI'OIO
Y3ATAJIbHEHUX PIBHSHDB I'PYIIN KPUBUX

Kpecan T. A.

Kanouoam mexHivHux Hayx,
00OKMOpanmka Kagheopu HapucHoi eeomempii,
KOMN tomepHoi 2paghiku ma Ousainy
Hayionanvuuii ynisepcumem biopecypcie
i npupodokopucmyeanus Yrpainu
M. Kuis, Yxpaina

Mnaunaka C. ®.

O00KMOp MexXHIYHUX HAYK, npogecop,
3as8idysau kageopu Hapucroi ceomempii,
Komn romepHoi epaghiku ma ousaiiny
Hayionanvuuii ynigepcumem biopecypcis
i npupodokopucmyeanus Ykpainu
M. Kuis, Yxpaina

Ilerpuk A. M.
BUKNAO0AY
BCII «Hiocuncokuil paxosuii konedoic Hayionanvroeo ynigepcumemy
biopecypcis i npupodoxkopucmysants Ykpainuy
M. Hiocun, Yepniciscoka obnacme, Yrpaina

LenTpoinu € BUXiAHUME KPUBUMH TSI POEKTYBAaHHI Ha X OCHOBI 3y0-
4acTOTo 3aYeIUIeHHs. BUroTOBIEHHS HEKPYTIIMX 3y09acTHUX KOJIiC € CKIai-
HIIIIM TPOIIECOM B TOPIBHAHHI i3 KPYIJIMMHU KOJIECAMH, B SKHUX IIEHTPOi-
JIOTO 3aBXIH € KOJIO. SIKIIO EHTPOi N KOHTPYEHTHI, TO 1€ CYTTEBO 3HIKYE
TPYAOMICTKICTh BHUTOTOBIICHHS HEKPYIIIMX 3yO4acTHX KOJIC, OCKUIBKH
o0uiBa Kojeca BHUTOTOBIIIIOTBCS 32 OIHAKOBOIO cxeMmoo. B mpari
[1, c. 298] cka3aHO, IO KOHIPYEHTHI LEHTPOiAM Yy MapHUX HEKPYTIIHX
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KOJIIC MO’KHAa OTPMMAaTH B TOPIBHSAHO PiAKMX BHHankax. Jleski mapu KoH-
IPYEHTHHUX LIEHTPOIA HEKPYTJIUX KOJIIiC OTPUMaHO B rmpaui [2, c. 7].

JlocimipKeHHs ITOKa3aIy, M0 YaCTKOBHI BUIIAJOK KOYEHHS KOHIPYCHT-
HUX EJINCIB MOKHA TMOUIMPUTH Ha BCi KPUBI, IO OMUCYIOTHCS HOJSIPHIM
piBasHESM (1):

_ p
p_l—ecos(na), )

JloBezemo rie. IlizcTaBUMO MiKIEHTPOBY BincTans r=2p/(1—%) y Bupas
KyTa:

Y
d =
?= J.I’+p -[r ercos(ne)— p “

no
—r—ertg—
(p rer)92

2p
- Arctanh ,
n\/rz( —1)+2pr— \/r ( 1)+2pr—p2
2
1 MICJIsl CIIPOILEHb OTPUMAEMO:
Q= 2Arctg —1+etgn—a

®)

PosrnsHEMO ABi KOHTpYeHTHI KpuBi ipu N=3 (puc. 1) i3 chinpHOO TOY-
koro notuky 7. [lpm oOepraHHiI HaBKOJIO HEpYXoMuX To4ok O i O; 1 micns
MTOBOPOTY Ha KyTH ¢ 1 ¢ Touku Ty 1 T, moBuHHI 36irTucs. [Ipo Te, mo mxyru
TT, i TT, MaroTh piBHY JOBXHHY 1 TaK 3pO3YMLIO, OCKUIBKH 1€ OJHAKOBI
JIyTH KOHTPYEHTHHX KpUBHX. BaknnBo, mo0 mpu MOBOPOTI KPUBUX Ha
BIZINOBIJIHI KYTH @ 1 ¢ MDKIEHTPOBa BificTaHb Oyia ctanoro. opmysoro (3)
11 BK€ BPaxOBaHO, OCKIJIbKM BOHA OTpHUMaHa MpH MiJCTaHOBII Y (2) Bupa-
3y r=2p/(1-€°). TIpy MOBOPOTi KPHBHX Y MEKAaX BUAUICHHX IyT TOYI KOH-
TaKTy BiATIOBiAAIOTH Pi3HI 3HAYEHHS KYTiB ¢ 1 @, ane B MOJOXEHHI, KOJi
touku T i T, OymyThb 30iratucs, KyTH o i ¢ MalOTh OyTH PIBHHUMH i MaTu
sHauenns 60° 115 Hamoro BumaxKky. HeBako MepekoHaTHCS, O B 3ara-
JTBHOMY BHIAJKY [TPH TIOBOPOTI OfIHI€T KPUBOI Ha KyT o=x/N Ipyra MOBHH-
Ha MOBEPHYTHUCS Ha Lieii ke KyT, T00T0 p=r/N. [lepeBipumo 1e 3a 10NOMo-

68



Prague, Czech Republic March 12-13, 2021

roto ¢popmynu (3). IlincraBumo B Hei a=n/N 1 otpumaemo: p=n/N. OTxe,
Hallle IPUITYILEHHS JIOBEACHE.

IIpr N=1 Mu MaeMO YaCTKOBHWII BHIAIOK — IICHTPOINN y BHUTIIALI KOH-
rpyeHTHUX eminciB. [Ipy N=2 mMaeMo BHIAJOK HEHTPOIN, SIKi € OCHOBOIO
JUTS TIPOEKTYBaHHS 3y04acTHUX KOJIC U BIIOMHX HpPUIaiB 00Ky BUTpAT
pinuau. BisyansHO 11l KOHTpYEHTHI KpuBi MOAiOHI O efinca, OJHAaK Ie He
Tak. Ha puc. 2 BUIHO, SIK 3MiHIOETBCS (pOpMa KPUBHX IIPH 3MiHi CTAJION e.

2

[ -

i-e

Puc. 1. 'pagiuna inocTpanis 1151 10BeAeHHS,
110 KOHTPYEeHTHI KpMBi, onucaHi noasspHUM piBHAHHAM (1),
YTBOPIOIOTH Napy KPUBOJIiHIHHUX HEeHTPOIl

Touka JOTHKY KPUBHX Ha pUC. 2 BH3HA4YCHA NpPHU Pi3HUX KyTax a i ¢
srigao Gopmymu (18). Ockinbku 10 Hel He BXOIUTH CTaja p, TO pizHi (op-
MH T1ap LEHTPOI] OJePKaHO TiJIbKU 3MIHOIO CTaJOl €.

a 0 B
Puc. 2. KonrpyenTHi nenTpoinm,
nooyT0BaHi 3a MosipHuM piBHsaHHaM (13) npu #=2i p=3,2:

a) e=0,2; 0) e=0,3; B) e=0,6
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[Tpu 3pocraHHi yKcaa N MOXE BHHUKHYTH CUTYallisl, KOJH LEHTPOINU
HE 3MOXYTh BIJIBHO IEPEeKoYyBaTHCs OJHA MO onHii. Lle mokasano Ha puc.
3.,a. 3miHOIO CcTaNoi e o mpobiaeMy MokHa yCyHYTH (pHc. 3,0).

s
N

Puc. 3. KourpyentHi ueHrpoinu,
noOy/oBaHi 3a nmo/sipuum piBusinuam (1) npu #=6i p=3,2:

a) e=0,6; 0) e=0,3

[Napa oukioix, 300pakeHux Ha puc. 3,0, MOXXEe BHKOHYBATH (DYHKIIIIO
3y04YacToro 3averuieHHs, y SIKOrO IMEepeKOYyBaHHsS OJHI€T MOBEpXHi IO
IpyTiii 3ailicHIoeThCs 0e3 KoB3aHHs. Taka mepenava He moTpeOye 3MarieH-
HS, OJIHAK BUMara€ HAJ3BHYAHHOI TOYHOCTI MIKIEHTPOBOI BiJICTaHi i HeE
MOXe MepejaBaTH KPYTHUI MOMEHT BEJIMKOI IOTYKHOCTI.

JlirepaTypa:
1. Jlutreun @.JI. Teopus 3yGuaThix 3aueruieHnid. Mocksa, 1968. 584 c.
2. T. Hasse. Uber die vielfiltigen Méglichkeiten, unrunde Zahnrider
fir typische Getriebeaufgaben der Technik optimal auszulegen.
[Erexmponnuii  pecypc] http://www.optimasimula.de/downloads/moegli-
chkeiten_unrundraeder.pdf
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PI3UKO-MEXAHIYHI BJIACTUBOCTI KOHCOJIIJOBAHUX
TUTAHOMATPUYHUX KOMITIO3UTIB, IO MICTATbD PI3HY
KIJIBKICTB KAPBIZLTY TUTAHY, CHHTE30OBAHOI'O
MPHA EJJEKTPUYHOMY PO3PS/II Y BYTJIEBOJHEBIN PIIMHI

Jlunsiu €. B.
KAHOUOam MexHIYHUX HAYK, CMAapuuii HaAyKo8ull CRI6POOIMHUK
Tncmumym imnynscHux npoyecie i mexHoa02iu
Hayionanvnoi akademii nayx Yxpainu

Hpucram M. C.
KAHOUOAm MexHIYHUX HAYK, CIMAapuutl HAyKOGUU CRiepoOimHUK
Inemumym imnynscnux npoyecis i mexHoao2ii
Hayionanvnoi akademii nayx Yxpainu

Topnaxos A. C.

KAHOUOAm MexHIYHUX HAYK, CIMapuwuti HAyKO8ul CiepoOimHuK
Inemumym imnyavcnux npoyecis i mexHoao2iu
Hayionanvnoi akademii nayx Yxpainu
M. Mukonais, Ykpaina

BractuBocTi MeTanomMarpu4HHUX KoMHOosuliiHux Mmatepianie (MMK)
3HAYHOIO MIpOIO 3aJIeXaTh SIK BijJl HOTO CKJIaJy, Tak 1 BiJi TEXHOJIOTi OTpH-
MaHHA. [lepeBaxkHa Oimbmmicte MMK Hapasi BHTOTOBISIETBCS METOIAMHU
nopomkoBoi Mmertanyprii [1, 2]. Hapasi 06araTo IOCITiTHHKIB BBaXKarOTb
MEePCIIEKTUBHUM cTBOpeHHs HOBMX MMK i3 miIBUIIIEHNMH BJIaCTHBOCTSIMH
Ha ocHOBI mnopomkoBoi cucremu Ti—TiC, ockinbku Takuii MaTepiai
BiZIPI3HSIETHCS HEBUCOKOIO COOIBAPTICTIO Ta XIMIYHOIO CYMiCHICTIO MaTpHIIi
Ta JUCHEPCHO3MIHIOIOYHMX 4acTHHOK [1-3]. B IHcTUTYTI iMIyJIbCHUX TIpO-
reciB i TexHonoriii HAH Vkpaian (IIIIT HAHY) crBopeHo eneproedex-
TUBHY TEXHOJIOTIIO IMiATOTOBKM BHXIJHUX MOPOIIKIB METaJIiB Ta HaATBEp-
JUX MaTepiayiB MUITXOM OOpPOKH BHCOKOBOJIFTHHM E€JIEKTPHYHUM pO3Psi-
nom (BEP) y ByrneBoaneBiit pinuni [4-5]. [Ipu Takiit 0Opobui yacTHHKH
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00pOOITIOBAHOIO MOPOIIKY 3a3HAIOTH KOMOIHOBAHOTO BILTUBY MEXaHIYHUX
(YnapHa XBWJISL, TiIPOIIOTOKHM, KaBiTallis) Ta TEPMOEIEKTPUYHUX (IL1azMa
KaHAIy pO3psay, MIKpPOIUIa3MOBi YyTBOPEHHS MK YaCTHHKAMH, CTPYM PO3-
pAmy, Mo MpoTikae 0e3mocepeHbO Yepe3 YaCTHHKU) (aKTOpiB, IO IpPHU3-
BOJWTH 10 iX quctiepryBaHHs. [1i BIIMBOM HU3BKOTEMIIEPATYPHOI IIa3MHU
BYTJICBOAHEBA pPiIWHA 3a3HA€ MipOJi3y, II0 MPHU3BOAWTH IO YTBOPEHHSI
YaCTHHOK BUNGHOTO HAHOBYTJICIFO. lli YaCTHHKM BCTYMAIOTh B peakiil
KapOigm3amii 3 OOpOOJICHWM IOPOIIKOM, 3aBISKH YOMY JAWUCIEPCHI
3MII[HIOBaYi HE JONAIOTHCSI OKPEMO JI0 CKJIAJy IIUXTH, & YTBOPIOOTHCS MiJ
yac 1i BEP 06po0ku

Ha >xanb, BrumB pexxumy BEP 00poOku Ha Taki BaKJIMBI BIACTHBOCTI
MMK cucremn Ti-TiC, sk TBepAicTh Ta 3HOCOCTIHKICTh, Hapa3i He J0-
ciikeHo. ToMy BCTaHOBJICHHS 3B’SI3Ky MDK MapaMeTpaMu EIeKTPOpO3-
PSIHOT MiITOTOBKH LIMXTH Ta 0COOIMBOCTSIMU CTPYKTYpoyTBopeHHss MMK
cucremu Ti—TiC € akTyalTbHOIO HAYKOBOIO 331a4CHO0.

Merta po6oTu — nociimkeHHs BIDHBY pexnmy BEP 00poOku BuximHOT
mopomkoBoi muxTH Ha BiractuBocTi MMK cuctemu Ti-TiC, koHCOMiM0BA-
HHUX METOJ0M ickpo-TutazmMoBoro crikaaas (II1C).

JocmimkeHHs Ta BIAPaIOBaHHS ONTUMAIBHUX PEXXHUMIB BiOyBaIocs
IIUIIXOM €KCIIEpUMEHTaNIbHOI KoHcomiganii 3paskiB MMK Ta BU3HAa4YeHHS
iX ckilamy, Ta OCHOBHHX (Pi3MKO-MEXaHIUHHMX Ta EKCIUTyaTalliiiHUX Xapak-
TEPUCTHUK 3TIHO 3 METOAMKAaMH, HaBeaeHux y [4—5]. Koncomigaris 006po6-
JICHUX 3pa3KiB BUKOHYBaJH Ha po3pobieHomy B IIIIT HAHY kommiekci
«[edpecr-10», sKuil 703BOJISIE KOHCONIAYBaTH IOPOLIKH y TpaditoBux
MaTPHIIX HIJSIXOM MEXaHIYHOTO HaBaHTAXKEHHS Yy BaKyyMi HIISIXOM IpO-
ITyCKaHHS 4Yepe3 MOPOMIKOBY 3aCHIKy CYNEpIO3HIil NOCTIHHOTO Ta 3MiH-
Horo (10 x['m) ctpymiB cymapHOto amrntitynoro 1,1 KA mpu MexaHi9HOMY
HaBaHTaxkeHHi 710 50 MI1a [6].

BinmoBigHO 10 OTpHIMaHUX 3HAYCHb JUCIIEPCHOCTI Ta KOHIIEHTpPAIIi] Ka-
pOiny TwraHy, Ui BiampamoBaHHS pexkumiB ITIC Oyno oOpaHO mIHXTY
otpumany BEP 00po0koro mopoImiKy TUTaHy B raci Ta B CITUPTI 3 MHTOMOKO
eneprieto W, = 10 MJDx/xr Ta 20 MJx/kr npu oguan4Hil ereprii Wy = 1
k/[X 3 pi3HHMH THIIAMH €TEKTPOJHUX CUCTEM: «BIiCTps — mommHay (B-IT)
Ta «TpH BicTps — wiommHa» (3B—I1) Ta cepemnoBuia (rac abo cnupr) (auB.
Taom. 1).

BcTanoBieHo, M0 KUTBKICTh KapOimy TUTaHY Y KOHCOJIJOBaHHX 3pas-
Kax 3aJIeXKHUTh BiJ pexuMy o0poOku (muB. Tabm. 1 ta puc. 1), a came Bif
KUTBKOCTI BYTJICIIO, SIKUI yTBOpHBCs min wac BEP. Trepmicte xoHCOMITO-
BaHMX 3pa3KiB 3a BikkepcoM HaBeneHO Ha puc. 2. HaiiGinbnn nokasHUKH
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TBEPAOCTI MaJM 3pa3KH OTpUMaHi 3 IMXTH miciast o0pobku 3 Wy, = 10
MJIx/xr 3 cucremoro B—I1 y raci.

Tabmums 1
Hepeaik nopoumkiB, cunTe3oBanux npu BEP 06poo6i,
saKki koucoaizosani ITIC

Ne .
ITopo- Cepeno- Wy, Wi TiC, Pexum
pe- IOK BHUIIIE Tun EC kx| MJIx/kr % Iric
KIMY
1 CIHPT B-1II 19
2 rac B-1I 10 24
3 rac 3B-11 15 T =1100
Ti 1 °C,t=
4 CIHPT B-1II 23 180 ¢
5 rac B-1II 20 21
6 rac 3B-T11 22
TiC,%

30

60

%%%@§§%

# Kimpkicte TiC micma BEP B Kimekicts TiC micma ITIC

Pucynoxk 1. Kinbkicrs kap0iny Turany, cuaresopanoro BEP
Ta micas IIIC muxTn BigmoBigno mo Tadaumi 1.
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HV, 1Tla

- W%
v D%

B TsepmicTs 3a BikkepcoMm

Pucynok 2. TeepaicTs 3a Bikkepcom marepiany Ti-TiC,
orpumanoro ITIC Bixnosiano a0 Tadauni 1

Brpara Baru orpumanux MMK npu 3HOUIyBaHHI HaBeJleHa y TaOu. 2.
Meroarka BUNPOOYBAaHHS XapaKTEPUCTUK aOpa3UBHOTO 3HOIIYBAHHS I10-
JISITa€ y BUMIPIOBAHHI MacOBOTO 3HOCY 3pa3KiB /ISl 33JaHOTO MUISXY TEPTS
(ximpkocTi mukiaiBe N) mpu MOCTIHHUX 3aaHUX AWHAMIYHOMY PEXHMi Ta
YMOBaxX TEpTs: HOpMallbHE 3aBaHTa)KEHHS, IIBUIKICTh KOB3aHHs, TUII abpa-
3UBY, PO3MIipH 3pa3Ka.

3HocoCTilKiCTh KOHCOJIII0BAHUX 3pa3KiB

Tabmuus 2

IIBuakicTh AV
No Brpata 3HOCOCTIHUKICTD,
Pexum 06poOku 3HOIIYBaHHS,
peKUMY Baru, Mr M/MT
MT/M
Cnupt, EC B —1I,
1 W,:=10 MJDx/kr 4.2 0,10 10
Tac, ECB -1,
2 W, =10 MJlxc/xr 29,3 0,68 1,46
Tac, EC 3B 11,
3 W, =10 Mx/xr 30,7 0,72 1,39
Cnupt, EC B 11,
4 W, =20 Mxc/r 24,2 0,56 1,77
Tac, ECB -1,
5 W, =20 MJx/xr 28,7 0,67 1,49
6 Tac, EC 3B ~11, 25,2 0,59 17

W:=20 MJDx/xr
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Bucnosku:

1. Beranosneno, mo koHcomiganis cyminn Ti—TiC micinst BEP 06po0Oku
y raci tanom enextpoxy B—I1 nozBomste 36inpmuTu BmictT TiC y xoMmakTi
3 24 % 1o 30 % mpu koHcomigamii cymimti Ti-TiC, 06pobieHoi 3 TUTOMOIO
enepriero 10 MJI/kr, Ta 3 21 % no 87 % npu koHComiAamii cymimnr, 06po6-
JeHoi 3 muToMoro eHepriero 20 MJI/kr, oo CBIAYUTH MpO peakiito kapOi-
JU3aIlii 3aJIMIIKOBOTO BYTJIEIIO, KUTBKICTH SKOTO 3aJIEXKHTH BiJl THTOMOI
eHeprii 00poOKH.

2. Buxopucranus enektpoanoi cucremu 3B—I1 npu o6poodui nmopomky
Ti y raci He noka3zano TeHaeHuii 7o 30unbmenHs BMicty TiC micist KoHCO-
Jijauii, Mo CBIAYMTH MPO BIICYTHICTHh 3aJMIIKOBOrO Byriemto micias BEP
00poOKH, anie M03BOJISE 30UIBIIUTH 3HOCOCTIHKICTh 3 1,39 m/mMr mo 1,7
m/Mr, TBepuicTh 3a Bikkepcom 3 3,6 I'Tla no 4,8 I'Tla s MMK, cunreso-
Banoro IIIC 3 mwmxTH, orpumanoi BEP cuHTe30M i3 muTOMOIO eHepriero
00po6ku 10 M/Ix/kr Ta 20 M/IX/KT BiAIOBIAHO.

3. Koncomiganis cymimi Ti-TiC micas BEP o06pobku B ermmoBomy
ciupTi THIOM enektpony B-I1 me mpmsBoauthk mo 3MmiHu BMicty TiC mpu
KOHcouigamii cymirri, o0pobnenoi 3 maromoro enepriero 10 MI/xr, ogHak
TICIIT BUKOPHUCTaHHA cyMimm, o0pobnenoi 3 Wy, = 20 MJI/kr, KiTBKiCTh
TiC 3pocrae Maifxe y 1Ba pa3H, 10 CBIIYNTH NTPO HASBHICTh 3aJIUIIKOBOTO
ByIJIeNIo y cknai muxTH nicist BEP 06po0ku.
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DOl

BJACTUBOCTI IU®Y3IAHUX 3AXUCHUX MOKPUTTIB HA
OCHOBI XPOMY TA KPEMHIIO HA BYTI'JIEHEBUX CTAJIAX

Anuesuu K. B.

MONOOWIUL HAYKOBULL CNIBPOOITMHUK
Incmumym enexmpo3zeaproganns imeni €. O. [lamona
Hayionanvnoi akademii nayx Yrpainu
M. Kuis

Bimomo, mo HaHeceHHs Ha MOBEPXHIO CTalleil Ta CIUIaBiB TUQY3iHHUX
MMOKPUTTIB MPU3BOAUTH 0 MiJBUINCHHS X TBEPIOCTI, MIITHOCTI 3HOCOCTIii-
KOCTI, JKapOCTIHKOCTi Ta KOPO3iifHOI CTIHKOCTI y Pi3HUX arpeCUBHHUX Cepe-
nopummax[1-5]. ®isuko — XiMiYHI BJIACTHUBOCTI Ta KOpO3iifHa CTIHKICTh
TaKkUX TOKPHUTTIB 3aJICKUTh Bix ckiamy mudysifiHUX mapis, cnocoly Ta
peXHUMY OTpPUMaHHS, MapKu 0OpOOIIIOBAaHOI CTaNi, IPUPOIU arpeCHBHOTO
cepenoprmma. KoMIUIeKCHE HAacHYEHHs XPOMOM Ta KpPEMHIEM JIO3BOJISE
(hopMyBaTH Ha MOBEPXHI BYIJICHEBUX CTaJCH JBOKOMIIOHEHTHI audy3iiiHi
LIapH, sIKi BOJIOAIIOTH MOJIIIIEHUMH 3aXUCHUMH BJIACTHBOCTSIMH B TIOPiB-
HSHI 3 OJHOKOMIIOHEHTHUMH KPEMHIEBUMH Ta XPOMOBHUMH TIOKPUTTSAMH.

B poboti mpejicraBieHi pe3ynbTaTH (Pi3UKO-XIMIYHHX BJIACTHBOCTEH
XPOMOCHIIIMHNAX TOKPUTTIB Ta BIUIMB iX Ha KOpO3iiHY CTIHKICTh y je-
SIKMX arpecUBHUX CEPEIOBUINAX.

Jnst HaHeCeHHS MOKPHUTTIB BUKOPHCTOBYBAJIM CIICLiaJIbHY YCTaHOBKY,
gka Oyna BurotoBieHa Ha 0a3i maxtHoi meui CHIOJI 1.1.6/12. IIpomec
npoBoamnu mipu Temneparypi 1200-1400K mpu mapuialbHOMY THCKY B
peaxuiiiamit kamepi 10° [la 3 BHKOPHCTAHHAM MOPOMIKIB (HDEPOCHITILIiIO
Mapku @C — 90, xpomy mMapku X-2, YOTUPUXIIOPUCTOTO BYTJIEHIO Ta Ipa-
¢ity. B xoHCTpYyKIIiT0 p000Y0T KaMepH NMpH HAaHECEHHI XPOMOCHIIIUIAHOTO
MOKPUTTS BIIEpHIe OyJIO 3aCTOCOBAaHO peakUiHMKA cTakaH 3 rpadiToBUM
JTHOM [6], IO J1ajo MOXJIMBICTH TiJBHIIUTH aKTUBHICTH Ta30BOi (a3u Ta
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NPUIIBUIMINTH Tpouec (GopmyBaHHs andy3idHUX mapiB. JlocmimpkeHHs
MIKPOCTPYKTYpH IOKPHUTTIB TPOBOAWIM Ha ONTHYHOMY MIKPOCKOTI
«Neophot 21». PeHTTeHOCTPYKTYpHHH aHali3 MPOBOJWIA HAa YCTAHOBII
JAPOH 3-M y moHoxpomarnuHoMy CuK, BumpomiHioBaHHI. XiMiuHHNA
CKJIaJl TIOKPHUTTIB BH3HAYalll MIKPOPEHTI'€HOCHEKTPAJIbHUM aHATi30M 3
BUKOPUCTAHHSAM eHeproaucnepciitnoi npucrasku Energy 200 mo ckanyto-
4oro enekTpoHHoro Mikpockormy CamScan 4D 3 mporpamoro oOpoOku
pesyanbrariB INCA 200, noxnbka BumiproBaub + 0,3 % «. Koposiitni Bu-
npoOyBaHHsa nposoawiu y 10% cynbdatHiid, consHINA, ONTOBIN, HITpaTHIN
kucnoTax. Yac KOpO3iMHUX BHIIPOOyBaHb ckimamaB 24 — 196 romwnn
mpu 18 °C.

BcTaHOBNICHO, IO KOMIUIEKCHI IMOKPHUTTS 33 YYacTIO XpOMY Ta KpeM-
HII0, HAHECCHHI Ha MOBEPXHIO CcTami 45, 3TiHO JaHUM MIKPOCTPYKTYPHOTO
aHami3y (puc.l), CKIagaroThCs 3 IBOX 30H, SKi PO3TAIllOBaHI mapajieibHO
TTOBEpXHI HACHICHHSI.

AL BN
Pucynok 1. MikpocTpykTypa cTaji 45 3 KOMIJIEKCHUM NOKPUTTSIM
Ha OHOBi XpoMy Ta kpeMHiio (x500)

PeHTreHOCTPYKTYpHHUM MOIIAPOBHM aHATi30M BCTAHOBJICHO, IO HA IMO-
BEpPXHI 3pa3KiB, OTPUMaHUX MMOKPUTTIB yTBOPIOEThCs KapOin xpomy Cr3Ce
(a=1,0627 um).
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PucyHnok 2. ®parmeHT aJupaKkTorpaMu NOKpPUTTS
HA OCHOBIi XpoMy Ta KpeMHilo Ha ctaJi 45. Cu-K,-BunpomMiHiOBaHHS.

(ACF;Cs, +CrpCs, X — Fea(Cr,Si))

[Micns 3usTTs 3 moBepxHi 10,0-12,0 MKM TOATKOBO 3’SBISIOTHCS MIKH,
o Haiexath OLIK rparmi a-Fe (a=0,2866 um). [logaspiie 3HATTS mapis
HNOKPUTTS (OO0 15 MKM) CYNpOBOMKYETHCS TOCHJICHHSIM IudpakuiiHux
MakcuMyMiB, mo Hamexats OLIK rparmi a-Fe i mocTymoBuM 3HUKHEHHSIM
MIKiB, MO HajexaTh Kapoimy xpomy Cr3Ce. Ilpu mpoMy, Ha mudpakrorpa-
Max (iKCyroThCcs Ca0Ki TKH, M0 HaiuexaTh KapoOimy xpomy Cr;Cs
(2=0,6999 um, 8=1,2185 um, ¢=0,4514 um). Jleski BiAXUICHHS U OJep-
JKAHWX TIOKPUTTIB 3HAYCHb ITapaMeTpiB KPHUCTAIIYHOI IpaTKu KapOimiB
Cr;C3, Cry3Cq Big XapakTepHUX ISl MOJIKPUCTATIYHUX KapOiliB MOXKIUBO
OB’ si3aHi 3 JieryBaHHsIM KapOinHuX (a3 KpeMHieM Ta 3aii3oM, a-Fe — kpe-
MHIEM Ta XPOMOM.

MiKpOpEHTIeHOCTIEKTPAIbHIUM aHaJi30M BCTaHOBJICHO, 10 Ha 30BHIIII-
Hiil 30HI MOKPHUTTSI, Ha OcHOBI KapOimiB xpomy Cry3Cq, MicTUTBCS 10
52,87 % aT. XpoMy, KpiM TOTO B Hiii PO3YHHSIETHCS HEBEIMKA KiJIbKICTh
kpemHi0 (10 0,15 % at.) Ta 3amizo (mo 15,73 % ar.). besnocepenHpo mix
HEI0 PO3TAIIOBYETHCSI 30HA HA OCHOBI O-3aJ1i3a, sika MicTUTh 9,87 — 5,55 %
at. xpomy, 8,15 — 3,89 % at. kpemuiro, 72,47 — 84,69 % ar. 3amisa.
ToBuMHEA TOKPUTTIB Ha ctami 45 csrama 120 -10° M, mixporsepaicts —
19,5 I'Tla

IMpoBeneni B poOoTi KOPO3ilHI MOCTIPKEHHSI Ta OTpUMaHi pasinre [7]
MTOKa3aJy, 0 MEHII CTIHKUMU BHABHIHNCA TU(Y3iiHI MOKPUTTI y PO3UH-
Hax Cynb(paTHOI Ta COISIHOT KUCIIOTAX, a HAMOUTBIT CTIHKUMH — Y pO3UMHAX
HiTpaTHOI kucioTH. Tak, y 10 % po3unHax cynbhaTHOI, CONMTHOI, OITOBOI,
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HITPaTHOI KUCIIOTH TIOKPUTTS rajibMy€e MIBHIKICTH KOpo3ii craii 45, Bigno-
BizHO, y 4,5; 4; 17 Ta 9090 pa3. TpuBana BUTpUMKA 3pa3KiB y KHCIOTAX
(6inpme 196 romuH A CONMSHOI KUCIIOTH) MPU3BOIUTH IO BiIIIapyBaHHS
IUQy3iHHAX MapiB Ta NPHUIIBHAMICHHIO KOpPO3il BHACTINOK YTBOPECHHS
rajgbBaHIYHOI TAPH METAI — IIOKPUTTS.

Jlo1aTKOBO MiIBUIIATH KOPO3iHHY CTIHKiCTh AM(yY3iHHIX MOKPHUTTIB,
HAHECEHUX Ha BYTJICIIEBI CTali MOXIHMBO 38 PAXyHOK BHCOKOTEMIIEpATyp-
HOTrO OKHcieHHs. [IpoBeneHi KOpo3iiiHi icUTH MMOKa3aid, OO0 OKUCIICH] Ha
npotssi 3 ronun npu temmeparypi 1023K mokpurTs, 3MEHIIYIOTh IIBUA-
KicTh Kopo3ii ctaini 45 y 10% H,SO,4 y1510 pas, BiamoBinHoO.

BucnoBku. [TokazaHo, [0 XpOMOCHJIIIMAHI TOKPUTTS CKIAAAIOThCS 3
TUQY3IHHUX [IapiB, B CKIIAJ] IKUX BXOISATh Kapoimu xpomy Cr3Cq Ta Cr;Cs
(30BHIIIHIN) Ta TBEpAMH PO3YMH KPEMHIil0 1 XxpoMy B o-Fe (mepexinHiii)
30mi. ToBIMHA TOKPHUTTIB Ha crami 45 csrama 120 -10° m, mikpo-
TBepaicTh — 19,5 I'Tla.

BcranoBneHO, M0 BUCOKY KOPO3iMHY CTIMKICTH XpOMOCHIIIUAHI MTOK-
PUTTSI MalOTh y PO3YMHAX a30THOI KUCIOTH. J0AaTKOBO MiBUIIUTH KOPO-
31iHy CTIHKICTh NMOKPHUTTIB MOXKJIMBO 332 PaXyHOK BHCOKOTEMIICPATypHOTO
OKHCJICHHS.
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IHBEPCIMHU METO/] KEPYBAHHS HAJIIMHICTIO
HA ETAIIAX IPOEKTYBAHHS

Aadrnopos O. 1.
00KMOPp MEXHIUHUX HAYK, OOYeHm,
npogecop kagpedpu excniyamayii, HAOIIHOCMI, MIYHOCMI
ma 6ydisnuymea imeni B. A. Aninosuua

Cagsuenko B. b.
Kanouoam mexHiuHux Hayx, 0oyeHm,
Odoyenm xkapedpu excniyamayii, HAOIHOCMI, MiYyHOCMI
ma 6ydienuymea imeni B. A. Aninosuua

Ilonamopenko B. B.
acnipaum kaghedpu excniyamayii, HAOIUHOCMI, MIYHOCMI
ma 6ydisnuymea imeni B. A. Aninosuua
Xapxiecokutl HAyioHATLHUL MEXHIYHULL YHIgepcumem
cinbebko2o eocnooapemsa imeni Ilempa Bacunenxa
M. Xapxis, Ykpaina

Oco0muBy yBary CiniJi MPHIUIATH PalITOBUM MEXaHIYHAM BiTMOBaM TO-
MY, IO X BUHUKHEHHS NMPAKTUYHO HEMO>KJIMBO JIarHOCTYBATH 1 BiJIIOBiA-
HO TiepeadavyaTé MOMEHTH BiIMOB. TOMY ITiJ] 9ac MPOEKTyBaHHS HEOOXiTHO
TaKUM YHHOM OOHMpaTH KOHCTPYKTHBHI i TEXHOJOTIUHI MapaMeTpH, mood
BOHM 3a0e3Me4yyBau JI0OCTaTHii piBeHb H0ro 0e3BiIMOBHOCTI, IO rapaHTy-
€ThCS BIPOJIOBK 33J]aHOTO MEPioay eKCILTyaTaltii.

B po6orax [1, 2] po3pobmneni cToxacTudHi MOJIei, BUKOPUCTAHHS SKHX
JI03BOJISIE TIPOTHO3YBATH 3MiHY iMOBIPHOCTI 0€3BiIMOBHOI poOOTH B 3aiie-
JKHOCTI BiJ{ HAPOOITKY y BUIIA/IKy PAaITOBUX MEXaHIYHMX BiJJMOB.

[epcrieKTHBHUM HANPSMKOM YIOCKOHAJICHHS 1HXXEHEPHOTO IMPOrHO3Y-
BaHHS Ta 3a0€3MeYCHHs MEXaHIYHO! HaIHHOCTI € BUKOPUCTAHHS 1HBEpCiii-
HOTO METOJy Ta iHBEpTYEMHX CTOXACTUYHUX MOjeleil HamiiHocTi [1, 2].
CraTHCTHYHE OLIHIOBAHHS 3aJIC)KHOCTI IMOBIPHOCTI O€3BIAIMOBHOI poOOTH
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BiZl HApOOITKY Yy BHIIQJIKy MEXaHIYHUX BIIIMOB 3a3BHYali BUKOHYETHCS 3a
[eH3ypoBaHUMHE BUOipkaMu qanux [3, c. 11].

OTpuMaHO eKCIUTyaTaliifHi JaHHI 00 PanTOBHX BiAMOB 13-TH Kyib-
TUBATOPIB 3 MpyXxHUMH C-00pasHUMH cTilfikamu. B ycix Bumangkax pyiHy-
BaHHS CTIHOK MaB Miclle panToBui 371am. HampamtoBanHs arperaTiB ckiia-
JTaJIo BiJ OfHi€l 10 copoka THCAY TeKTapiB 00podienoi mromi. bymo 3adi-
KcoBaHO 42 panToBi BigMoBH y 260 cTilOK: 371aM CTiHOK. 3a yac crnocrepe-
JKEHb CyMapHHUI HapoOITOK KyJIbTHBATOPIB CKiIaB Oinblr Hix 280 Tuc. ra.

MeTomomorieo CTaTUCTHYHOTO aHaJi3y iH(opMaIllii moxo HamifHOCTI €
HemapaMeTpudHuid mMetonx aHamizy [3, c¢. 11; 4] mensypoBaHoi BUOipKH,
3rpynoBaHoi MO iHTepBanaX, pe3yjbTaTu SKOi y BUMNIAIL iIMOBIpHOCTI 0e3-
BiIMOBHOI poOOTH HaBe/IeHi Ha puc. 1.
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Puc. 1. 3mina imoBipHocTi 6e3BiTMOBHOI podoTH cTiliok
B 3aJ1€KHOCTI Bil HApOOiTKY

Jani, oTpumaHi 3a pe3yibTaTaMH CTATHCTUYHOTO aHAIi3y HAIiHHOCTI
NPY>KHUX CTIHOK JIO3BOJISIIOTH BUKOPHUCTATH 1HBEPCIHHNIT METO/ KepyBaHHS
HanidHicTIO. [ToOymoBa Takoi Mozmemni J03BOJSE NONATKOBO BHKOPUCTATH
TEOPETHYHY MOJEIb HAAIMHOCTI y BUIIAJIKy PAlTOBUX BiAMOB [5].

B okpemoMy BHIajKy, SIKIIO €KCTpeMalbHI HABaHTa)XKCHHS 1 Hecyda
3[aTHICTh € TOIOHNMHY BHIIAIKOBUMH BEJIMYMHAMH 1 PO3IIOJIUICH] 32 3aK0-
HOM Beii0yiia 3 ogHAM 1 TUM ke KoedillieHTOM Bapiariii, TO MOXKHa OTpH-
MaTu aHaJNITHYHUN BUpa3 JUIs NIPOTHO3YBAaHHS HMOBIPHOCTI 0€3BiIMOBHOI
poboTu 3anexHo Bix HanpamoBanus (Puc. 2) [1, c. 60; 2, c. 67].
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Puc. 2. I'pa¢ixku kpuBuX 3MiHM iiMOBipHOCTI 0e3BiAMOBHOI po0oTH
B 3aJ1€KHOCTI Bl HanpauloBaHH4 i koediuieHTy 3anacy

Ha puc. 2 nokasaHi rpadiku AMOBipHOCTI O€3BIAMOBHOI pOOOTH 3aje-
JKHO BiZf 0€3p03MipHOTO HAMpAamOBaHHA 1 BiNOBINAIOTh po3moainy BelOy-
Jula U HaBaHTaXEHHsI 1 Hecyd4oi 3haTHOCTI npHu KoediumieHTi Bapiawii
HaBaHTa)XXeHHs 1 Hecyyoi 3pataocti V= 0,11, c. 63,2, c. 70].

BinoGpaxarouu Ha rpadiky 2 y BiJHOBIJHUX KOOPJMHATAX EMITIPHUHY
3aJIeKHICTh IMOBIPHOCTI 0€3BIIMOBHOT POOOTH MPYXKHOI CTIHKH KYJbTH-
Batopa R; (Puc. 1) MoXIHBO OTpUMAaTH 3HAUYECHHS IapaMeTpiB HaBaHTa-
’KYBAHOCTI, 1110 BiZINIOBIZal0Th IMOBIPHICHO OOIpYyHTOBaHOMY Koe(dilieHTy
3amacy.
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DOl

TEXHIYHE JIATHOCTYBAHHS
B CUCTEMI TEXHIYHOI EKCILTYATAILIi ABTOMOBLIIB

Baesniok O. B.
KAHOUOam mexHiuHUX HayK, 00OyeHnm
Xapxkiecokuil HaYiOHATLHUL MEXHIYHULL YHIgepcUumem
cinbcvrozo eocnodapemaa imeni Illempa Bacunenka

IBanos B. 1.

KAHOUOAam MmexHiuHUX HayK, 00yeHnm
Xapkiecokuil HAYiOHATLHUL MEXHIYHULL YHIgepcUumem
cinbcvko2o eocnodapemaa imeni Illempa Bacunenka
M. Xapkis, Ykpaina

IcHye HarajbpHa mpoOiieMa IiBHUINCHHS PIBHS TEXHIYHOI eKcIuryaTtalii
aBTomMo0L1IB (TEA), 110 KOpENmtoeThes 13 iX TEXHIYHUM CTaHOM 1 HajliiHic-
TI0. OJTHUM 3 HaWBaXXJIMBIIINX MMOKA3HUKIB, 10 BIUIMBAIOTh HA SIKICTH CHC-
temu TEA, € onepaTuBHICT 1 SIKICTH BUKOHYBaHHX POOIT, sIKi BHU3Ha4a-
I0ThCsl KBaJTi(hiKalli€l0 BUKOHABIIB MOCIYT Ta HAasIBHICTIO NOBHOT HAYKOBO-
TexHIYHOT JoKkyMeHTalii [1]. AHani3 NpUUMHHO-HACIIIKOBOT CXEMH SKOCTI
BUKOHAaHHSA poOIT (puc. 1) moKkaszaB, MmO MOCTIMKCHHS IEPIIONPHINHH
JIeeKTy HEOOXITHO BECTH 33 KaTErOPI€l0 «OPYIIESHH TEXHOJIOTII IMpariB-

HUKaMHn».
3acTopina (HemockaHamna) TeXHOIOTIS

23.29% \
‘ HesgxicHe BUKOHaHHS POGIT edeKT, Blz(MORa|
IMopymeHHs TeXHOIOT1] POOITHHKaMI 3actopiie o6Ia HAHHL / [Hme [
36...47 % 18..21 % 14 %

Pucynok 1. [IpyunHHO-HACAIAKOBA cXeMa SIKOCTi BUKOHAHHSA Po0iT
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OnHi€lo 3 OCHOBHHX YMOB OpraHi3amii Ta IpoBeAeHHs poOiT 3 TeXHid-
Horo o6ciyroBysanHs (TO) i miarnoctyBanHs (T/]) € HasiBHICTD y KOKHOTO
(axiBIs i BUKOHABIIS TIOBHOT'O KOMIUIEKTY HayKOBO-TEXHIYHOI TJOKYMEHTa-
il Ta JIOBIAKOBOTO MaTepiaiy 3 yCiX acIeKTiB oIepariiii 00CIyroByBaHHS i
3ac00iB aBTOMaTH30BaHMUX OOYHCIICHb NMPOTHO3HUX 1 OLIHOYHHUX MOKa3HH-
KiB 3a pe3y/IbTaTaMH JiarHOCTYBaHHS.

[pu migBuIeHHI HAAIHHOCTI aBTOMOOLNIB TIepeBara BiIlaeTbCsl OUTBII
JOCKOHAJIH cxemi ympasniHHs npouecamu TO, sika nepeadadae BU3HAYCH-
HS CTaHy BY3JB IIUIIXOM IHCTPYMEHTAJBHOI'O KOHTpoito. HasBHicTh B
cucremi TO enementiB T/ n103Bossie TONEpEeUTH MOXKIIMBI BIIMOBH, CKO-
POTHTH KUIBKICTh HEBUIIPABJAHUX PEMOHTIB, OUIBII MOBHO BUKOPHCTOBY-
BaTH TEXHIYHUIA pecypc aBToMoOns [2]. BrpoBamKeHHs MiarHOCTHKH
no3soisie B 1,3...1,5 pa3u 301IbIIMTH (paKTUYHE MIKPEMOHTHE HaNpallio-
BaHHSI, 3MEHIIUTH YUCIIO BiIMOB B 2...2,5 pa3u, 3MEHILUTH BUTPATy MalH-
Ba Ha 5...8% [3]. HaifOlbI MepCcrieKTHBHUM € aBTOMATH3aMisl YIPaBIiHHS
mporiecom TO 3a pezympratamu T/] By3miB i 3’€1HaHB, KA BUMarae BIIPO-
Ba/DKEHHS CyJacHHX iH(OpPMAIIHHUX TEXHOJOTiH Ha BCiX pIBHSAX BUPOO-
HUIITBA, TIOYMHAIOYH 3 OOPTOBOI €JICKTPOHIKH aBTOMOOULIA i 3aKiHUYIOUH
iHpOpMaLifHOIO CHCTEMOIO, siKa OXOIUTIoe Bci cTpykrypm AIIB. Jlocmi-
JDKCHHS TIPOIIECY YNPAaBIiHHA TEXHIYHUM CTaHOM aBTOMOOLIA 1O3BOJISE
BU3HAYUTH POJIb i HEOOXITHICTh BUKOPUCTAHHS 1HQOpMAIT U1t TPUUHATTS
piteHHs. Y 3arajJbHOMY BUIAJKY YIPABIiHHS TEXHIYHUM CTaHOM KOHKpe-
THOTO aBTOMOOUISI BKIIFOUA€ BUMIPIOBAHHS NTApaMeTPiB CTaHy ii CKIaIoBUX
YaCTHH, NOPIBHSHHS BCTAHOBJICHHX 3HAY€Hb 3 JIOMYyCTUMUMH a00 IpaHuy-
HUMH{ BEJIMYMHAMH, BH3HAUEHHS 3aJMIIKOBOIO PECYpPCY CKIAIOBHX dYac-
TUH, TIPU3HAYE€HHs BUAY Ta 00CAry 0OCIYrOBYIOUMX BIUIMBIB 1 BUKOHAHHS
BCIX BCTAaHOBJICHUX pOOiT (puc. 2).

3 JIATHOCTYBAHHA i
P - - [IpH3HaueHHs | | | PeMOHTHO-
Texuiunuii |} | BAMipioBaH Anarmi3 P :
| i - | ! |oOCIyroBYHOUH
cran vy ppaver- [ pesyibIaTis | | BHJIa H 00€ I JyTOBYH)
| . BHMIDIOBAHE Mapogic || it
aBTOMOOLIIA ! | pis crany !

OmiHKa HATIHHOCTI 1 eeKTHBHOCTL J
- - L3
O0paTHHI 3BA30K -,

.

Pucynok 2. Cxema ynpapiHHAl TeXHiYHUM CTAHOM aBTOMOOLIsA
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CyTHICT 3aCTOCYBaHHSI CUCTEMH TEXHIYHOTO OOCIYrOBYBaHHS 3 KOHT-
pOJIEM TEXHIYHOTO CTaHy aBTOMOOUIIB MOJISITA€E Y BIPOBA/KEHHI B CUCTEMY
TO 3 HampamfoBaHHS PErJIaAMEHTHHX BHIIB KOHTPOIIO, SIKi TO3BOJISIOTH
PETYISPHO MEPEBIPITH (PaKTHYHHIA CTaH aBTOMOOLUIIB 1 CBOEYACHO 3armo0i-
raTd BUHHKHEHHIO BIiZIMOB 1 MOIIKO/DKEHb 3 EKCIUIyaTallilHUX IPHYHH,
3a0e3Mmeuyroun BiNOBITHAN Tpane3faTHAN CTaH aBTOMOO1IB. 3a 10omomMo-
rOl0 KOMIUIEKCY TEXHIYHHMX 3acO0iB BCT@HOBIIIOETHCS MEPENiK Olepail,
norpeba y BUKOHAHHI SKUX BU3HAYAETHCS TCXHIYHUM CTAHOM aBTOMOOLTIB
B MOMeHT modaTky TO, 1o 3Ha4YHO CKOPOUYYy€e TPYAOMICTKICTh BUKOHAHHS
po6iT. OCHOBHIM BHAOM KOHTPOIIFO TEXHIYHOTO CTaHy MPHU BUKOPUCTAHHI
aBTOMOOLIIB 3a npu3HadeHHsIM € TJ [4], sike IPOBOIUTHLCS 3 METOIO OTPH-
MaHHA iHpopMaii moxo (GaKTHIHOTO CTaHy BY3IIB 1 arperariB aBToMoOi-
JB HA MOMEHT IIEPEBIpKU i AO3BOIISIE BH3HAYHUTH 0o0csar pobit 3 TO, mo
3a0e3mneuye iX MATPUMKY B CIPaBHOMY a00 Mparne3JaTHOMY CTaHi.

OO0cAr giarHOCTHYHUX omeparllii s aBToMo0iniB B cuctemi AIIB cra-
HOBUTH O0136K0 30% Bif 3aragbHOTO 00CATY TEXHIYHOTO 00CITyroByBaHHS,
IO CBITYMTb, MO-TIEpLIE, MPO BAXIIUBICTH MiIBUILEHHS KOHTPOJCIPHUIAT-
HOCTI aBTOMOOLTIB 1, MO-IpyTe, PO HEOOXiAHICTh BAOCKOHAICHHS METO/IIB
1 3aco0iB TexHIYHOTO miarHocTyBaHHS [5]. Lle migTBepmKyeThCS AMHAMI-
KOO MiJBUIICHHS TPYIOMICTKOCTI JAiarHOCTUYHUX omepaniid. [Tutoma Tpy-
JIOMICTKICTh IarHOCTYBaHHS Ta MOro 4acTKa B 3arajJbHOMY 00Cs31 TeXHid-
HOTO 0OCITYyTOBYBaHHS TaKOX Oe3lepepBHO 3pOcTae. 3aKOHOMIPHICTB 3pOc-
TaHHS TPYIOMICTKOCTI MIarHOCTYBaHHS BKa3y€ TaKOXX Ha TEHACHINIO ii
MOAAJBUIOTO 301bLICHHS. SIK Mpollec BU3HAYECHHS! TEXHIYHOI'O CTaHy aB-
TOMOOUTIB TEXHIYHE MIarHOCTYBAHHS 3yMOBIIO€ HAasBHICTh CHCTEMH Jiar-
HOCTYBaHHSI, IO TIpeICTaBJICHA Ha pHC 3.

OCHOBHUMH CKJIQJIOBUMH CHUCTEMH TEXHIYHOTO JIarHOCTYyBaHHS €:
00’€KT MiarHOCTYBaHHS, 3acO0HM HiarHOCTYBaHHS, NEPCOHAN, TEXHIYHA
nmokyMmeHTaris. CiucreMa TEeXHIYHOTO JiarHOCTYBaHHS IIOBUHHA BPaXOBYBa-
TH Psii OCOOJIMBOCTEH, BIIACTHBHX aBTOMOOLISIM SIK 00’ €KTY JiarHOCTYBaH-
Hi. B ocHOBHOMY I1e 3yMOBIIeHO crieru(ikoro aBTOMOOLIIB, IO MpercTaB-
JSIOTh COOOK0 CKIIQJHUN 00 €KT MiarHOCTYBaHHS 3 0OaraToereMEeHTHOIO
CTPYKTYpOIO 1 pizHOpimHUME (izmuHIMH pobounmu mporecamu [6]. Kpim
TOTO, J0 OCOONMBOCTEH aBTOMOOUTS, SIK 00’€KTa JiarHOCTYBaHHS, CIij
BIZIHECTH TAKOX CKJIaJHICTh KOHCTPYKIIi arperartis, 1o 00yMOBIIIO€ 3HaYHI
TpYAHOILI y BUOOPI TapaMeTpiB TEXHIYHOTO CTaHYy.
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Pucynok 3. Cki1agoBi cucTeMH TeXHIYHOTO
AiarHOCTYBaHHS aBTOMOOLIIB

BinmoBigHO 0 BHIICBHKIAACHOTO MOXKHA 3pOOHTH BHCHOBOK MO0
MIPOBITHOT POJIi TEXHIYHOTO AIarHOCTYBAHHS B CHCTEMI TEXHIYHOT eKCILTya-
TaIii aBTOMOOIIIIB, MiABUIICHHS e(DEKTUBHOCTI SIKOT HE MOXKIHBO 0€3 po3-
POOKM HOBUX METOIB TEXHIYHOTO JIarHOCTYBaHHS.

Jlireparypa:

1. KysuenoB E.C., bomaua E.C.TexHudeckas 3KCILTyaTallisi aBTOMO-
Owuneii: yaeOHUK A By30B. MockBa: Hayka, 2001. 535 c.

2. bnesntok O.B., IBanoB B.I. BripoBamkeHHsT mporpaMu TIpEeBEHTHB-
HOTO PEMOHTY aBTOMOOLTIB Ha miampueMcTBi. Matepiamm MixHapomHOT
HAYKOBO-IIPAKTUYHOT KOH(pepeHIi «ABTOMOOUIFHUI TpaHCIIOPT B arpap-
HOMY CEKTOpi: MPOEKTYBaHHS, AM3alH Ta TEXHOJIOTIYHA CKCILTyaTallis.
Xapkis: XHTVYCT, 2020. C. 51-52.

3. Yepnbix 0.I'., XmeneBoit H.M. PanuonanbHoe TexHHYECKOe 00-
CITy’)KUBaHUE — TapaHTHUsi BEICOKOA(P(PEKTUBHOTO HCIOJIB30BAHHUS TEXHUKH.
MexaHuzanuusi ¥ 2NEKTpUHUKALUS CeNbCKOro Xxo3siicTBa. 1988. Ne 5.
C.41-44.

4. JICTVY 2389-94 TexuiuHe AiarHOCTYBaHHS Ta KOHTPOIb TEXHITHOTO
crany. Kuis: [lep>xctanaapt Ykpainu, 1994. 24 c.

5. bnesntok O.B. Tpomenko B.B. JlocmimkeHHS MUTaHAS OI[IHKU CHC-
TEMH TEXHIYHOI'0 00CIyroByBaHHS MallMH Ha mianpuemctsi. IV Beeykpa-
{HChKa HaykoBO-TIpakTHYHa KoH(pepeHuis «IlepcniektuBu i TeHneHUii po3-
BUTKY KOHCTPYKIIH Ta TEXHIYHOTO CEPBICY CLILCHKOTOCIIONAPCHKUX Ma-
e i 3Hapsyiby. XKAK, 2018. C. 167-170.

6. Copokin C.II., lkperans O.M., biesniok O.B., Kagenko B.C. [lia-
rHoctyBaHHs L{III" 3a ctpyMoM, 110 CIOXKMBA€E CTApTEP IPU MPOKPYUYyBaH-
Hi ABWTyHa. Marepiann MiXHApOJHOI HAYKOBO-TIPAKTUYHOI KOH(EpeHIil
«Excrumyaramifina Ta cepBicHa imkeHepis». Xapkis: XHTYCI, 2020.
C. 121-125.

86



Prague, Czech Republic March 12-13, 2021

DOl

PO3POBKA IINIYT'A-KAPTOIIVIEKOITAYA
3 AKTUBHUM POBOYUM OPT'AHOM

TosoBatiOK A. A.
KaHouoam cilbCbKO20CROOAPCbKUX HAYK, OOYEHM,
doyenm Kagedpu azpoindicenepii
Ymancokuii nayionanvuuii ynisepcumem cadisnuymea

KpaBuenko B. B.
Kanouoam mexHivHux Hayx,
doyenm Kageopu azpoindicenepii
Ymancokui nayionanvuuil ynieepcumem cadisnuymea

Herpuuenxo €. A.
Kanouoam mexHivHux Hayx,
cmapwiull 8uKnaoay Kageopu azpoindicenepii
Ymancokui nayionanvuuil ynisepcumem cadisnuymaea
M. Ymanw, Yepracwvka obnacms, Yrpaina

YkpaiHa 3HaXOTUTHCSA B JECATII KpaiH B CBITi 110 BUPOOHHUIITBY KapTo-
wii. ToMy MexaHi3alisi TEXHOJIOTIYHUX MPOLIECIB MOB’sI3aHUX 3 11 30UpaH-
HSIM Ta IepepoOKOI0 € Ha3BUUAHO Ba)KIIMBUM 3aBIAHHSM.

Kaprorisi € mpoIykToM 3 BHCOKOK BpPasjHMBICTIO JIO HOIIKOJKEHb,
0 HaKJIaJae TMiABHIOICHI BHMOTH JO SKOCTI 30MpaibHUX poOiT
[1,c.73;9, c. 109].

306upaHHs KapTOIUIi € 0BOJII €HEPrOEMHUM IIPOLIECOM: KOIIad IIOBUHEH
MIIKONATH PAJOK KapTOIUli B cepeAiHbOMY Ha riubuHy 10 20 cM, 1moapio-
HUTH 1 BIICIATH IPYHT, PO3IinuTH Oammuig Ta 0ynsou. [Ipu npomy, B mia-
pizaHoMy Iiapi IpyHTYy, Maca Oyns0 ckimanae nuiie 1-3%. {06 BumiauTu
4-6 xr Oynb0, MalIMHAa MOBMHHA MOAPIOHKTH 1 BifcisaT 10 200 Kr/c rpyHTY
[6, c. 112]. 3a arpoTeXHiYHMMH BMMOTaMH KapTOILIE30MpaNbHI MaIluHK
MOBMHHI BHKOIyBaTH He MeHII sk 97 — 98% BpoXkaro, MOUIKOIKEHHS
Oynp0 He TMOBMHHO TepeBHIyBatH 3-5%, a ducrora 3i0paHux Oyip0 He
mentre 80% [4, c. 57].

CyTTeBa 9acTka BiJl 3araJlkHOTO BHPOOHMIITBA KapTOIUT B YKpaiHi
NpUIala€ Ha HEBENHKi (epMepchKi TOCHOAApPCTBAa, TOMY pO3poOKa
KapTOIUICKONIAIbHUX MAalllMH JUIsS arperaryBaHHi 3 TpPaKTOpaMH Mayoi
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BUKOITyBaHHS 1 cenaparilo € akTyaJbHUM 3aBaanHsMm [9, c. 109].

Haii0inpm mommupeHNMH KOHCTPYKIIISIMHA KOTIA4iB B TAHOMY CETMEHTI
BUPOOHHLITBA € MOJIEJi 3 OAHOPSAAHUM a00 JBOPSJHUM ITACHBHUM KOPITY-
COM Ta NPHETHAHUMH O HBOTO NMPYTKaMH. BOHM yTBOPIOIOTH Iutacky abo
XBWISICTY TIOBEPXHIO, 3aBJISKU SIKiil OMIIIKKA IPYHTY YacTKOBO MPOCIiO-
I0TBCS, a OyIp0M BKIIAAAIOTHCS HA MMOBEPXHIO PAIKA IS TOAAJIBIIOTO TTij-
OupaHHsL.

OpHak, BiIOMO, IO HAJaHHS IDIOCKOPKYIOMY POOOYOMY OpraHy Ko-
JIMBAJBbHO-TIOCTYNAIBHOTO PYXY CHPUSIE 3HMXKEHHIO TSTOBOTO ONOPY IPYH-
T000poOHOI Mammem [2, c¢. 430]. Tomy BHKOpHCTaHHSA ILTyTa-
KapToIUIEKOINaya 3 aKTUBHUM POOOYMM OPraHOM ITOKPAIIUTh HOTO eKCILTY-
aTamiiHi TOKa3HUKHU 32 PaXyHOK 3HIKEHHS TATOBOTO OTIOPY.

MerTot0 OCHIIKEHb € PO3pOOUTH, BUTOTOBUTH Ta €KCIIEPUMEHTAJIBHO
OCTIINTH KapTOIDICKOIad 3 BIOPYIOUMM pOOOYNM OPTraHOM [UIS BHKOITY-
BaHHs Oysib0 3 MEHIIMMHU €HeprozaTparaMH Ta IiJBHIICHUMHU SKICHUMHU
MTOKa3HUKAMH 30MpaHHS.

Po3poGiieHnii HaBiCHUI YOTHPBOXPSAHUI KapTOIUIEKOIad MpH3HAYE-
HUH Ui po0OOTH Ha BCix Thmax IpyHTiB (puc. 1). Arperaryerscs
3 Tpaktopamu Tarooro knacy 0,6-1,4 kH [5 c. 37; 7; 8].

Puc. 1. Po3po06Jiennii HaBicHH YOTUPHLOXPSAHUI KapTOMJIeKonay

[Tnyr-kapromsekonad 3 akTUBHUMU poOOYMMH opraHamu (puc. 2.)
CKJIaJIA€ThCS 13 3UITHOTO NPUCTPOIO 1, BXIJHOTO KapIaHHOTO Baly peayK-
Topa 2, peaykropa 3, naHuporoBoi nepenadi 4, paMu 34ilHOIO YCTPOIO 5,
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OMOPHUX KOJIC 6, Baly KPHUBOIIMIA 7, OMOPHHUX MiJIIUITHUKIB 8, KPUBO-
mmmna 9, maryna 10, BiOpamiiiHoi tnanku 11, pamu 12, mmockopizy 13,
BiOpamiitHoi pemitku 14, marysa BiOpamiiiHOi MmaHku 1 BiOpamiiHOL
pemriTku 15.

Puc. 2. KoHcTpykuis miyra-kapronjiexkonaya
3 aKTUBHUMM POOOYHMMH OPraHamMu

Po6Gota arperary 3 BiOpamiifHUM IUTyrOM-KapTOILICKOIIa4eM BilOyBa-
€ThCS HACTYIIHUM YMHOM: IPH PYyCi TpakTopa Mo MIKPSAAAX, KPyTHHH
MOMEHT BiJl Bajy BiZOOpY MOTYKHOCTI TPAKTOpa MEPEAAETHCS Yepes Kap-
JaHHY Tepeaady, peaykrop 3, JaHIIOroBy nepenady 4, kpuBommw 9, ma-
TyH 10 Ta mwapnipu 16 Ha BiOpauiiiHy perritky 14 miockopizy 13. ITix uac
obepTanHst kpuBowuiy 9 pemritka 14 37ilicHIoe BiOpauiiiHi pyxu 1 3BiJb-
HS€ BiJl IPYHTY MiZKONAaHI IIOCKOpi3oM 13 KapTOIUIMHM, SKi MOTIM Tepe-
MIIIYIOThCS 3 PEIIITKH Ha TOBEPXHIO IPYHTY.

Bukopucranss po3po0ieHol ManuHu Oyae COpHUsITH 3MEHILCHHIO CHe-
ProEMHOCTI TIpoIeCy 30MpaHHs KapTOIUli 3 OJHOYACHUM IOKPAIICHHS Ta-
KUX SIKICHUX TMOKa3HHUKIB POOOTH SIK KUJIbKICTh BHUKONAHMX Oynb0, piBeHb
MOMIKO/DKEHHsT OyJIb0 Imij 4ac 30MpaHHS Ta SKICTh OYHMIIEHHS OYNbO Bin

TPYHTY.
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The development of analytical methods of bearing complex structural
systems calculating, simultaneously statically indeterminate relative to the
external supports and internal force factors, taking into consideration the
discrepancy in calculations and obtained experimental data requires the
creation of new models of frame structures sresss-and-strain state (SSS)
taking into account real loading [1; 2].

SSS of frame structures by the finite element method comparing to the
strain gauging has been studied in the paper [3]. The difference between
calculations and research data is about 30—40%.

The development of engineering methods of strength calculation and
structural evaluation of agricultural machines supporting frames is one of
the most important problems in their designing. A number of the above-
mentioned problems for certain design of agricultural machines or some of
their elements (frames, sprayer booms sections and others) made of the
rolled sections have been studied in the papers [4; 5].
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In this case the conducted theoretical and experimental research [6-7] of
root crops harvesters, different types of screw conveyors and their working
tools has shown that it is necessary to conduct a complex of investigations
to determine the optimal parameters of bearing structural members. The
increase of their strength assurance factor causes the increase of the materi-
al consumption of machines and working tools structure and further in-
creased energy consumption to perform a technological process and other
negative consequences.

Some critical loads are taking place while a solid fertilizer loaded dis-
tributor is in operation and it is moving on the rough field surface with
maximum translatory velocity causing fracture (cracks formation) of the
bearing frame structure which is shown on Figure 1.

Figure 1. Main view of solid organic fertilizer distributor (a)
and a place of cracks formation (b) taking place at maximal loading
and moving on rough ground

Weight distribution of solid organic fertilizer on the distributor body
space is mostly of variable form both in cross-section and longitudinal
planes. Let’s consider and classify the determining factors of unbalanced
loading on the distributor body space (Figure 2a).

Figure 2a includes the following conventional signs: q(s) — distributed
load; 7, 11 — lateral longerons of Z-like cross— section; /11 — central longeron
whose cross-section is made of two Z-like sections; IV — travers (cross
members) of pipelike cross-sections.

The supporting frame is divided into three parts in order to optimize the
analytical calculations. The central part is conventionally designated as /1,
two symmetrical lateral parts are conventionally designated as 7 i II
(Figure 2a).
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Figure 2. Schematization of supporting metalwork loading
distribution of fertilizer distributor

Within the conditional symbols of geometric or physical parameters the
first index indicates the geometric or physical magnitude order, the second
one shows the section of the frame structure which the given magnitude
belongs to.

Solid organic fertilizers are being loaded on the trailer body by a con-
veyor or a loader; their distribution is mostly nonuniform. Figure 2b de-
scribes an arbitrary schematization of external loads distribution on the

distributor supporting frames parts, 0, (S), Gs(S), 0y (S), 0, (S),
Oz (S), G2 (S) s Uaa(S)+ U (S), G (s) are the functions of load intensity
distributed on the frame supporting parts according to the directions shown

on fig. 2b; A, B are geometric parameters of frame-body contact. General
external loaing:

Q, = znjj'qi (s)ds =135000N.

i=1 o

A base frame is a complex framed supporting system, statically inde-
terminate. To evaluate the indeterminate expression of complex framed
structures the modified method of minimum of potential energy of defor-
mation (MMMPED) is the most efficient one as it considerably simplifies
the solution of such problems and it is easily presented with algorithms.
The main advantage of the method is that after writing the expression of
potential energy of deformation as a function from unknown parameters
U (Q, M, K), which has an adaptive feature , we can use some constituents

of energies depending upon a structural system and its loading [7]. The
solution of obtained equations dU /dX, =0 including the unknown pa-
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rameters X, is performed by means of application pragramme package

(APP) Wolfram Mathematica 7.
Due to the obtained data we have built the distribution of the internal
force factors in the structure (fig 3).

M, =28283

Figure 3. Distribution of the internal force factors
of distributor frame loading

Conclusions A universal algorithm of additive functions writing of both
bending and torque moments and potential energy of deformations as well
taking into consideration the unknown values of external support reactions
and the internal force factors has been composed. Some analytical research
has been conducted including the substantiation of possible cases of exter-
nal loading distribution along the perimeter of the machine under study (a
supporting metalwork of a solid fertilizer distributor as a case of study).
The efficiency of suggested approaches and models use at calculation of
the supporting frame metalworks with arbitrary given distribution of exter-
nal loading has been proved.
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3emuepuitHi MalIMHU 3 KOBIIOBHMHU pobounmu opranamu (PO) € Haii-
Oi7BII PO3MOBCIOPKEHUMH 1 9aCTO BUKOPUCTOBYBaHUMHU. JlOCBiJI BUKOpHC-
TaHHS MaIlldH JaHOTO THITY — Maike CTOJITTA, BKa3ye Ha iCHYIOUi CYTTEBI
HEJIOJIKH, 110 MpUTaMaHHi KiacuuHii koHcTpykuii PO. Cepex HUX Haju-
MaHHA Ta Hamep3aHHS IpyHTy [1] Ha PO, 30Kkpema 3HIKEHHS KOPHCHOI
€MHOCTI KoBIa. [lomepenHiMu JOCHTIKSHHSIMH BCTAHOBJICHO, 110 Hai0i-
JbIIa iHTCHCHUBHICTh HAJWIAHHS TIPYHTY Ha MertaneBuid PO Bimgmomimae
BoJsiorocTi TpyHTY Bif 20 10 33% [2].

IIpobnema Moke OyTH BUpilIeHa 3aCTOCYBAaHHSIM THYYKHX €JIEMEHTIB
(T'E) y Burmsani metaneBux janioris. B PO 3emnepuiiHnx MammH KOBIIO-
BOIO THITy 3aCTOCYBaHHS METaJeBHMX JIAHIIOTIB MOXXHa CIOCTEpiratu B
SKOCTI JTHHMII OaraTokiBIIeBMX poTOpHuX ekckasaropis EPIIPJ/I, EPT,
EPII, EP [3]. [epeBaroto manoro PO mepen TpaaumidHUMH KOBIIAMHU €
peanizanisi epeKTy iHepIiHOIO PO3BaHTAXKEHHS — CAMOOYHIICHHS (BiJIb-
HOTO TaIiHHS THYYKOTO JHHUINA 3 TPYHTOM IIPH PO3BAaHTAXKECHHI).
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OpHak, THYYKUI, METAJICBUN JIAHIIOTOBUN a00 KOJBbUYKHHUI CIEMCHT
PO Mmae 1 cyTTeBi HEAOIIKH, SIKi CTPUMYIOTh HOTO BIPOBAPKEHHS B KOHC-
TPYKIii eKcKaBaTopiB, (PPOHTANFHIX HABaHTAXyBadiB, cKkperepis. Lle Hee-
(heKTUBHICTD POOOTH 3 CYXMMH CHIIYYHMHU MaTepiajlaMu ITO€THaHA 3 HEBiI-
MOBITHICTIO HOPMaM 3alMICHOCTI poO0YOT0 MaifaH4YrnKa, BUCOKAa MTUTOMA
Bara, HEJOCTATHS TOBTOBIUHICTh, KiIHEMAaTHYHI OOMEXCHHS 3aCTOCYBaHHS
(HEOOXiMHICTD TpaBITALIHHOTO Ta OOMEKEHICTH BiAIICHTPOBOTO PO3BAHTA-
skeHHs PO).

B pesynbrati npoBezieHoro aHaiizy nepepar ta HenodxdikiB I'E koBimo-
Boro PO Mo»Ha 3p0OHMTH HACTYIIHI MONEPEIHI BUCHOBKHU:

— B KOHCTPYKIISIX YHIBepCaIbHUX, HAHOIIBII PO3MOBCIO/PKEHUX 3eMJIe-
puitHux MamuH I'E PO 3acTocyBaHHS He 3HaHILIM;

— PO 3 T'E HenmocTaTHhO AOCIHIKEHI Ta MalOTh PE3E€pPBH MIONO MOJiN-
HICHHS CKJIJ0BMX POOOYOro IUKIY 3eMIICPUIHUX 1 METiOpaTHBHUX Ma-
IIMH KOBILIOBOTO THITY;

— B sxocti 'E PO BapTo pO3mIsIHYyTH AOIUIBHICTh 3aCTOCYBAHHS CY-
[UTBHOTO MIITHOTO Ta BUCOKOAC(POPMAaTHBHOTO MaTepiany (JIHCTOBa ryma,
JMCTOBA T'yMO-TKaHMHHA CTpiuka (Momynb npyxHocTi E-250MI1a), cygacHi
BOJIOTOCTIHKUX, aHTH(PPUKIIITHUX 1 BOAHOYAC MIITHUX MOJIMEPHIX, CHHTE-
TUYHUX Ta iH. MaTepiamiB).

3acTocyBaHHs cyuiibHOrO rymMo-TkannHHoro enementy (I'TE) B koHc-
Tpykuii PO 3emiepuiiHOI MalIMHU MOXK€ MaTH KOMIUIEKCHY IepeBary y
MOPIBHSHHI 3 TPaAULiiHUM ab0 THy4kuM JaHitorouMm PO 1o psiay KoHc-
TPYKTHBHHX MMOKa3HUKIB. [[uMK okasHUKamH €:

— cyuinbHicTb I'TE, mo nae 3Mory po3po0isitu cyxi IpyHTH, MaTepiajiu;

— antudpukniiHi BractuBocti [ TE B HACHIZOK KOHCTPYKTUBHOI MOX-
JUBOCTI HOTO aHI30TPOMHOTO AeGOpMyBaHHS Ta MOKIMBOCTI MICIIEBOI
JIUCKpEeTH3AIIiT;

— a"TuKopo3iitHi BnactuBocti [ TE;

— MEHIIa B TIOPIBHSHHI 3 JIAHIIOTOBMMH ejeMeHTamu Bara I TE;

— MOXITUBICTh peaizamii epeKTy iHepUifHOTO pPO3BaHTaXEHHS — caMo-
OYMINEHHS (BUTBHOTO MaIiHHSA THYYKOTO JHHUINA 3 TPYHTOM IIPH PO3BAaHTa-
KEHH1 1 CAMOOYHIIIEHHS MTOPOXXHUHY KOBIIIA BHACHIIOK JAedopMallii 1oaaT-
KOBOT'O FHYYKOTO JIHHIIA;

— aganTantis A0 ¢GOpMHU IHHUIIA KOBIIA, MOXIHUBICTH JuctoBoro I'TE
3MOTYBaTHCS B PYJIOH, (HaMoTyBaTHCs Ha Oapaban puc.1);

— camoounmierHsa nosepxHi I'TE min wac BucuxaHHs Ta medopmariii,
30KpeMa IpH 3MOTyBaHHI Ha OapalaH;
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— MOXJIMBICTh €()eKTHBHOTO 3aCTOCYBAaHHS Ul CKperepiB, (ppOHTaIIb-
HUX HaBaHTa)XyBadiB, YHIBEpCAJIbHUX OJHOKIBIIEBUX 1 OaraToKiBIIEBHX
POTOPHHIX EKCKaBaTOPIB.

Mhoge puemiess K0aiR PR

=5 @a

Pucynoxk 1. Ckpenep 3 kpuBoJiHiiinum kapkacaum auumeM i I'TE [4]

Jnst OMHOKIBIIEBOTO €KCKaBaTOpa 3 poOOYMM O0JIaTHAHHAM «3BOPOTHS
Jomara» MpOMOHYyeTbcs 3acTocyBaHHs I'E y Burmami smcra rymo-
TKaHWHHOI (KOHBEEpHOI) CTpiuku 3 MoxayieM mpyxHocti E = 250 MIla
(puc.2).

PoGoye oOnagHaHHs OJHOKIBLIEBOTO €KCKaBaTopa [5] BKIIIOYAE pyKo-
ATk | 3 MIapHIPHO-TIPUETHAHUM KOBLIEM 2, TiAPOLMJIIHADP KepyBaHHS 3 i
BY30JI YTPUMaHHs IPYHTY B KoBIIi, 0 BukoHanuil y Buai I'TE 4 3 mupu-
HOIO, PiBHIl IIMPHUHI KOBIIA 2 Ta 3aKPIIUIEHUH BEPXHBOI YaCTHHOIO IOCE-
PEIHHLTBOM JBOX METAIEBUX IUIACTUH 5 1 pi3bOOBHX 3’€IHAHb 6 10 pyKO-
sti 1, mpuaomy BepxHs nooBuHa ['TE 4 cyminbHa, a HIKHS Ma€ BepTHKa-
JBHI MPOPI3U Y BUTIIAI CTPIYOK.

Pucynok 2. PO onHokiBIIeBoro rigpasiaiyHoro exckaparopa 3 I'TE [5]
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Poboue oOmasHaHHs OJJHOKIBIIOBOTO €KCKAaBaTOpPa MpPAIIO€ HACTYITHUM
YHHOM.

Ha mowarky komaHHS INTOK TiApOUMTiHApA 3 KepyBaHHS BTSATHYTH,
I'TE 4 3axpinuiennii Ha pyKosTi 1 3a IOOMOTOI0 IBOX METaJIeBUX IIACTHUH
5 i pi3pOOBHX 3’e¢nHAHb 6 Ta BIIBHO 3BHCAE Y BHYTPIIIHIO HOPOXKHHUHY
KOBIIa 2.

[Ipu xonauHi IpyHTY (IUB. pHc.2), 3pi3aHa PiXKY4Or KpaiKoro KoBia 2
IPYHTOBa CTpYKKa moTparuisitoun B kiBmi, nputuckae I'TE 4 no 3amuboi
BHYTPIIIHBOI CTIHKM KoBIIA 2, 30inpnryroun ii moBepxHro. Kinmese momo-
JKCHHS KOBIIA 2 (IITOK TiAPOIMIIIHIApa 3 MOBHICTIO BUCYHYTHH) CYIPOBO-
JUKY€ETbCsl e(peKTaMu 3aTHCKaHHA 1 (ikCyBaHHS HaOpaHOTO B KiBLI IPYHTY,
I'TE 4. Ilpu npoMy IpOCHIIaHHS IPYHTY Ha MIApHIPH KPIiTUIeHHs KoBmIa 2 i
€JIEMEHTIB HOTO MpHBOAY A0 pykosATi 1 He BimOyBaerhcs. [lepemimeHHs
KOBIIIA 3 IPYHTOM 3/IICHIOETHCS NIPU MEHIIUX BTpaTrax IPyHTY Ha MPOCH-
naHHs. Po3BaHTa)keHHS KOBIIA (AWB. pHC.2) CYNPOBOIDKYETHCS €PEKTOM
«CTPYLIyBaHHS» HAJIUIUIOTO HAa JHCT 4 IPYHTY, NPH LOMY iHEpIiiiHa
CKJIaJI0Ba IHOT0 e()eKTy MEePEeNacThes 1 Ha 1HII eIeMEHTH pobodoro oba-
JIHaHHsI, THM CaMHM CIIpUs0Un ounineHHio PO.

Buxonanns ['TE 4 3 po3pizamu B HoT0 HIDKHIH 9acTHHI 3a0e3medye io-
rO eJacTUYHICTh Ta aJanTyBaHHS J0 BHYTPIIIHbOI MOBEPXHI KOBLIA 2 MPH
3aBaHTa)XEHHI I'PYHTOM 1 BOJIOJ€ CaMO OYMIIYBaJlbHUMHU SIKOCTSIMH HPH
PO3BaHTaXKEHHI.

Takum 4ymHOM, 3acTOoCyBaHHS B KOHCTpYKIil PO OZHOKIBIIOBOrO eKc-
kaBatopa abo (hpoHTanbHOro HaBaHTaxXyBada I TE, BepXHs yacTHHA SKOTO
CyILiJbHA, a HIDKHS 3 MPOPI3sIMH Y BUTIISAL CTPIYOK, MiJBHUILYE MPOTYKTHB-
HICTh KOBIIOBOTO €KCKaBATOPHOTO OOJAaJHAHHS 3a pPaXyHOK HaOOpy Oilb-
01 KiJIBKOCTI IPYHTY, HOTO YTPHMaHHS B IPOLEC] MepeMillleHHs] KOBIIA i
MeHImoro npocumnanas. i epekrn makcuManbHI pu poOOTI Ha B’S3KHUX
BOJIOTHX IPYHTaX.

Bucnosku. 1. 3acrocyBanusa rayukux I'TE B PO 3emnepuiiHux MarmmH
KOBIIIOBOTO THITy BOJIOJi€ OUIBII MHMPOKMMH pe3epBaMHU MO0 YCYHEHHS
e(eKTiB HAIMIaHHSI PO3poOIIOBAHOTO CEpeIOBUINA HA BHYTPILIHI MOBEPX-
Hi KOBIIIA, CIIPHSIE OYUIICHHIO BChoro PO, CTBOpIOE HOBI MOMKIIMBOCTI ISt
MIPOEKTYBAaHHS HOBUX KOHCTPYKIIH, IO3BOJIA€ MiABHIIUTH HAAIWHICTH 1
JIOBrOBIUHICTh IapHIPHUX 3’€JIHAHB KOBIIIA 3 €JIEMEHTaMH HOT0 MPUBOY.

2. 3acrocyBanns I TE mepcnekTHBHO 1St 3eMJIEPUITHIX MAIAH ITAKITi-
4yHOi i 6e3nmepepBHOT Jii.
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Rolling bearings are widely used in machines. Good bearing perfor-
mance depends on the correct calculation of the maximum load. There is a
lot of research in the field of vibration and acoustic diagnostics. But the
thermal control method remains very effective in detecting faults [1].

Works [2, 3, 4] are devoted to the study of heat transfer in rolling bear-
ings. However, studies on the regular thermal conditions of rolling bearings
are not enough.

Consider a rolling bearing as a composite body, consisting of several
parts, the materials of which differ significantly in thermal properties. For
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brevity, such a composite body will be called a system. Let the heat ex-
change on the outer side S of the system obey Newton’s law:
k= ()| +ati- )l =0, &)
where i — is the number of the part of the system that is in contact with
the external environment.

We will assume that the 4;, @; parameters do not depend on tempera-
ture. This will make it possible to apply the first theorem of Kondrat’ev [5]
to this system and assume that the temperature field is regularized in the
system.

In a system of bodies that is cooled or heated in a thermostated convec-
tive medium, as in a homogeneous body, over time, the temperature field
inevitably occurs. This means that the rate of change of the logarithm of the
excess temperature a(ln ﬁreg) from time to time remains the same for all
points of the system.

Graphically, the temperature field of the system 9 = f(7) is depicted in
semilogarithmic coordinates by a family of parallel straight lines (Fig. 1),
that is, it remains similar to itself, as in the case of a simple body.

1

Fig. 1. System temperature field
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Regular heating mode characterizes the heating rate [6]:

m="29"1% _ const 2
AT

where 3 — object temperature, °C; Ind, — ambient temperature,

°C; At — time, minutes.

For the system, the heating rate m depends on a large number
of parameters:

— on the shape and size of the system and the relative position of its
parts;

— on the thermophysical properties of the materials that make up the
system;

— on the conditions of heat transfer on the outer surfaces of the system;

— on the conditions at the interfaces between adjacent parts of the
system.

For the system, as well as for a simple body, the law of asymptotic in-
crease of m with increasing a is fulfilled, and the limit lim,_,,, m = m, a
finite quantity.

Thus, in a rolling bearing, a regularization of the temperature field inev-
itably occurs over time. The heating rate of the rolling bearing is not con-
stant and depends on the shape, size, material properties of the elements,
heat transfer conditions and the conditions of the element boundaries.
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Rectangular waveguides with numerous bends and twists are applied in
the S-range radars. There are two types of waveguide bends: smooth
curves, which are made by bending the waveguide tube, and angular bends,
which are made by welding or brazing sections of the waveguide tube.
Angular ones are used more often, as they are more compact (Fig. 1).
Waveguides are made from a thin-walled (2.5 mm) rectangular pipe, the
material is aluminum or brass.
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Figure 1. Rectangular waveguides with angular bends

During welding or brazing waveguide sections, deformations and sur-
face defects appear in the seam zone. They are eliminated by planishing
and subsequent finishing. The channel of the waveguides is polished with
tight tolerances (0.07...0.1 mm) and a roughness Ra <0.8 pm. The power
loss of an electromagnetic wave depends on the quality of the surface of
the channel [1, p.610].

Not all finishing methods which can provide the required roughness are
applicable for channel rectangular section and angular bends. Often the
polishing of the near-seam zones, due to the difficult approach to them, is
carried out with a hand-held power tool, requires complex tool paths or the
using of shaped tools.

Finishing of the waveguide channels of complex spatial shapes can be
performed by methods which use the flow of an abrasive substance as a
tool. This type of processing allows the mechanization of the operation, can
improve working conditions and reduce processing time

The purpose of this study was to search for a rational finishing method
with abrasive substance flow of channel angular bends of rectangular
waveguide.

Hydro-abrasive (waterjet) pumping and abrasive-extrusion processing
were studied.

Hydro-abrasive pumping [2] is an erosion process with a flow of water-
jet processing for the inner surfaces. The waterjet slurry is pumped through
the channel in both directions and creates a directional roughness.

The abrasive-extrusive processing of waveguides [3, p.41] consists in
extrusion along the channel of the working substance, which composes
from a polymer base with abrasive grains, which is capable of viscoelastic
deformation.

The analysis of these methods for processing of channels with angular
bends showed that the quality of the processed surface is often non-uniform
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due to significant changes in the parameters of the flow of the working
substance.

Simulation of waterjet pumping and abrasive-extrusion processing of
angular bends of waveguides was carried out using the software «Flow
Vision» (Fig. 2). It showed the causes of irregular erosion within the chan-
nel. The flow of the working substance flowed around the inner corner and
a vortex zone arose due to a sharp change in the direction of the walls. In
this zone the pressure on the channel walls dramatically decreased, as a
consequence, the intensity of processing of nearby surfaces reduced (Fig.
2a). A significant difference of abrasive-extrusion processing is the high
pressure of the working substance on the channel walls and the low flow
rate, which is associated with the higher viscosity of the working substance
(Fig. 2b).

Between the transit flow and the swirl zone, the divide line appeared. It
separated fluxes of different velocities and was a sign of local resistance.
Separate vortices were formed at the divide line and moved continuously.
In this case, some masses of the working substance in the swirl zone were
replaced by others.

- =a high prgssu re
— zone
/((Q / low ressure
\ whirlpool | X \\ hirlpol zone

“
a b c

Figure 2. Simulation of hydro-abrasive pumping (a, ¢)
and abrasive-extrusive processing (b) in the angler waveguide bends

When processing waveguides with a smooth channel bend (Fig. 2c),
swirl zones don’t appear, but centrifugal forces arise, which increase the
pressure of the working substance on the walls with a large radius of curva-
ture and decrease on the opposite walls. As a result, conditions are created
for the movement of particles of the working substance in the transverse
direction from the area of higher pressure to the area of lower pressure,
which causes turbulence flow. After a smooth turn of the waveguide chan-
nel, a rotational-translational movement of the working substance emerges,
which fades away at a certain distance.
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The disadvantages of the such methods of abrasive processing, which
reduce the efficiency of their application for rectangular S-band wave-
guides with angular bends, include: limited flow control capabilities; un-
controlled removal of metal, which does not allow accurately processed
surface; the need to prevent deformation of thin walls during extrusion of
the abrasive substance through channel; applicability only for straight
waveguides or smooth bends; the need to wash the treated surfaces. As a
result, it was concluded that these finishing methods are time-consuming
and inefficient for the rectangular waveguide channels with angular bends.
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The method of disinfection and purification of water using pulsed elec-
trical discharges in gas bubbles formed inside the water makes it possible
to use all high-intensity factors from discharges for its disinfection and
purification. This method is a logical continuation of the development of
the water ozonation method for the same purpose. The ozonation method is
widespread in the developed countries of the world as it is more progres-
sive in comparison with the chlorination method. However, the water 0zo-
nation method has a number of serious disadvantages. Ozone as an active
factor is obtained in industrial ozonation plants by means of electrical dis-
charges, mainly by means of barrier discharges, which provide the highest
concentrations of ozone in an oxygen-containing gas. Reactors that gener-
ate ozone using electrical discharges provided by appropriate high-voltage
pulse generators are located outside of water and away from water. Ozone
is delivered to water using ozone-resistant pipelines. All high-intensity
factors from electrical discharges, except ozone, are not used. Such factors,
which are more intense than ozone, include: OH radicals, atomic oxygen O,
high-energy electrons. Also, hydrogen peroxide H,0, and broadband radia-
tion from electrical discharges, containing ultraviolet light in their frequen-
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cy spectrum, are not used. Ozone can be transported from the generator to
the water for its purification, since the molecules of this gas are quite long-
lived (minutes or more) due to lower activity (lower electrochemical, oxi-
dative potential) than that of OH radicals, atomic oxygen O. To use all
high-intensity factors from discharges, they must be carried out in a gas
directly at the water surface, since the lifetime of OH radicals of atomic
oxygen O is less than one millisecond. It is energetically unprofitable to
carry out electric discharges in the water itself for the purpose of its disin-
fection and purification, since the electric strength, specific electrical
conductivity and dielectric constant of water are much higher than those
of gases.

There are many variants of discharges in gas directly at the water sur-
face. The advantage when choosing more rational options are those in
which most (or all) of the accumulated high-intensity factors enter the
water and carry out its disinfection and purification. One of these options is
the method of disinfection and purification of water using pulsed electrical
discharges in gas bubbles in it. A gas bubble in water is surrounded by
water along its border. Under conditions of a pulsed electric discharge in a
bubble, the flow of a pulsed current through the gas-discharge plasma in it
and through water, high-intensity factors from the discharge, including
electrons, ions, and broadband radiation, enter the water through the area of
contact of the discharge plasma with water, having time to start a chain of
reactions leading to disinfection and water purification. Since all factors
from the discharge are used, not only ozone, the energy efficiency of this
method is significantly higher than that of the ozonation method of water.
But the advantage of this method is not only and not so much in this, but
also in the fact that this method allows solving those problems of disinfect-
ing and purifying water, which, in principle, cannot be solved by the ozo-
nation method due to the lower value of the oxidizing potential of ozone
molecules.

Treated, for example, river water, from the point of view of electrical
engineering, is a fairly well conductive dielectric barrier (a dielectric with a
relative permittivity of 81 and a specific volume resistance of about 10
Ohm x m) and a load for a high-voltage pulse generator, in which a strong
pulsed electric field is created and stored and electromagnetic energy is
released, turning into thermal energy.

We use a discharge in a highly inhomogeneous field. A high-voltage
pointed electrode, for example in the form of a «whisk», is located inside a
gas bubble in water. Discharge plasma channels close the tips
of the «whisk» needle branches to the interface between a gas bubble with
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a characteristic diameter of about 1 cm and water. Inside the bubble, in the
immediate vicinity of the water surface and on the water surface, as a result
of discharges with a frequency of 2000 pulses / s or more, active particles,
including OH hydroxyl radicals, and broadband radiation are created. Ac-
tive particles, including OH radicals, which have got into the water as a
result of diffusion, ensure its disinfection and purification. An important
role in the process of disinfection and purification of water is played by
broadband radiation from pulsed discharges in a gas bubble, which pene-
trates into water. Under the influence of quanta of this radiation, photo-
decomposition of water molecules H,O — H + OH occurs [1]. Thus, OH
radicals are formed inside the water (in addition to OH, which got into the
water from the gas-discharge plasma in the bubble). The water in the reac-
tor in the treatment zone with the help of discharges in gas bubbles is in a
sufficiently strong electric field with an average value of ~ 30 kV / cm. The
disinfected water contains microorganisms to be inactivated. The cyto-
plasmic membrane of each of the microorganisms (bacteria, yeast, etc.) is a
dielectric. Therefore, at the interface between the membrane and water, the
electric field strength increases sharply, being distributed inversely propor-
tional to the ratio of the relative permittivities of water and cell membranes,
and can reach 600 kV / cm = 60 kV / mm in membranes with pores at na-
nosecond fronts and durations of voltage pulses from generator. Such an
increase in the electric field strength at micro-inhomogeneities inside the
water can lead to additional ionization processes, including impact ioniza-
tion by electrons formed in a local strong field. It should be noted that with
pre-breakdown voltages at various inhomogeneities in non-degassing wa-
ter, gas bubbles with characteristic sizes of 10-6-10-5 m can form from
micro-nuclei both inside the water and in the area of its contact with plas-
ma and metal electrodes [2]. In these bubbles, the growth and life time of
which is much longer than the duration of nanosecond voltage and current
pulses, during the application of a pulsed voltage to the water layer during
the combustion of nanosecond discharges in a gas bubble in front of the
water layer, micro-discharges appear similar to partial discharges in gas
inclusions in solid dielectrics. These micro-discharges in numerous small
bubbles inside the water lead to the formation of active particles in them,
including OH hydroxyl radicals. In addition, in a strong field, microparti-
cles are excited inside the water, water molecules dissociate into OH and
H, and a complex chain of reactions is triggered, which ultimately provides
a high degree of disinfection and water purification. OH radicals having a
lifetime of ~ 300 ps at a concentration of ~ 10™-10" cm™ [3], being in
water, participating in chaotic thermal motion, can provide energy-efficient
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disinfection and purification of water, acting synergistically with other
high-intensity factors.

Nanosecond discharges in a gas bubble are energetically significantly
more favorable than microsecond ones, since with less power consumed
from the source, they provide higher working electric field strengths and,
therefore, better production of high-intensity factors for disinfection and
water purification. As the results of our experimental studies show, com-
plete and irreversible inactivation of representative E-coli microorganisms
at their initial concentration of 106 cm-3 in a flow-through mode can be
achieved without noticeable heating of water by the released energy from
nanosecond current pulses, following with a frequency of about 2000
pulses /s [4,5].

Thus, it can be concluded that the considered method of disinfecting
and purifying water using pulsed electrical discharges of nanosecond dura-
tion in gas bubbles is promising for use on an industrial scale and can re-
place or substantially supplement the widely used method of ozonation.
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These days, the calibration of electrical measuring devices of alterna-
tive current (EMDAC) is carried out by sinusoidal calibration analog sig-
nals, and the technical and metrological requirements for calibrators of
such signals are constantly increasing. Meeting these requirements is caus-
ing greater circuit difficulties and cost. Moreover, the reproduction of such
signals with high accuracy in setting tunable parameters (amplitude, fre-
quency, and phase) with a minimum harmonic coefficient is a very compli-
cated task, and the complexity of its solution increases with increasing
accuracy requirements for setting these parameters. For rectifying and
electronic EMEAC, which are the most widely used in the ranges of sound
and high frequencies, measuring converters (detectors) of mean-rectified
and amplitude values into direct current or voltage are used, which are then
measured by a magneto-electric device with a graduation of its scale in the
mean-square values of the measured signal with the corresponding shape
factors (K, =111) and amplitudes (K, :\/5:1,41) for a sinusoidal
signal. Deviation of the real signal from the sinusoidal signal leads to a
systemic methodological error, which can be calculated and taken into
account only for a strictly specified signal form. In fact, it is unknown and
it must be determined before with certain accuracy. Thus, with the devel-
opment of digital measuring equipment, including digital signal generators
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(and calibrators) [1], a certain research interest is caused by the problem of
calibrating EMIAC by square wave signals rather than sinusoidal signals.

View of the foregoing, the research of the possibility of calibrating
EMDAC with square wave signals closer to the real measured signals than
sinusoidal signal seems natural. There are known works in this research
area [2-4],and this report is dedicated to the presentation of the results of
further development of the theory of using square wave signals with ad-
justable time parameters.

Let us suppose that the EMDAC measuring circuit is affected by a peri-
odic sequences of bipolar symmetrical square wave pulses with arbitrary
and adjustable time parameters ( pulse duration and pause between them),
i.e. with adjustable duty cycle . Such calibration signal (CS) is shown in
Fig. 1, where: T is period , Uy is amplitude, t is duration (width) of the
pulses.

u(f)

Fig_ 1. Calibration signal in the form of a periodic sequence of bipolar square
wave pulses with adjustable time parameters

The analytical expression for the signal u(t) has the following form:

U, for 0<t< <t< <t<T,

I\:I'ﬂ

T
—+
2

Nlﬁ
l\)lﬂ

ut) = (1)

I’ﬂ
rﬂ I\J|t~|

0for£<t — <t<
2 2222

The calibrated device readings (ammeter or voltmeter) are determined
by the root-mean square (RMS) of the current:
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where | nm — complex amplitude of n-th current harmonic in the meas-

uring circuit of EMDAC.
The conversion will allow us to put this expression in the following
form

2
TN o

’R?

where

L sin?(2k+1) % g

= k;wWR [i@k+D)]; 3)

n — volume efficiency or value, inverse duty cycle Q=T /(27) signal
u(t),ie n=1/0=27I/T.
Omitting the intermediate calculations, let us conduct a research to ob-

tain a mathematical model of the methodological error, as a result
we will get:

AS = EZ%‘“H , 4
where
ch (1-7) q, sh”—znqn
H= . . (5)
hf
c an

We will finally get such result after calculation

2 :U02’7 _ Uoz _
R? R%Q

(6)

Expression (6) represents a mathematical model of calibrating electro-
mechanical ammeters and voltmeters of a square wave CS with adjustable
duty cycle Q or its inverse value 7.

Let us research the methodological error of such calibration.
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The condition Re g, >>1 corresponds to the low reactivity in the
measuring circuits of calibrated devices. Using the expansion of hyperbolic
functions in power series to a linear term [5-9] , we will have

m i
shZlq, zlezq"; chZq, ~le®
2 2 2 2

After substituting the equalities (7) into formula (5), for the value H we

will obtain

)

ch 7[(1_ 77)
oo 2

%4
g2

m
- Un
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- %[1+ gm0, ®)

Let us consider two limiting cases for the value H:
a) if Re (rn)qn >>1 , from formula (8) we obtain H =1/2;

b) if Re(ﬁ)qn«l,ﬂzl.

According to the ratio (4), the value AS is specified for each of the cases
and takes the form accordingly

ASlz%ZA]/qf;ASZznZAn/qg. (10)

A similar value for AS, for #=1(CS «meander» type) for the same
functions is determined by the relation;

NSy~ > A /P (12)

Comparing equality (10) with equality (11) we will have
AS =HAS,, (12)
where

1 if Re(ﬂ)qn»l;

% if Re(1-7)q, <<1.
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Moving to the methodological error of calibration of the EMDAC tak-
ing into consideration the ratio (12) we will obtain the generalized
expression.

st =Hs1, = Hool, (13)
n

where o1 is the relative methodological error of calibration of EMDAC
for CS «meander» type, depending on the type of measuring circuit of
EMDAC.

Let us specify the relation (13), that allows to evaluate the relative value
of methodological error of the task RMS of current in the measuring mech-
anism EMDAC , where the small inductance is not equilibrate with capaci-
ty, under its calibration by square wave signal “meander” type for measur-
ing circuit of EMDAC:

a) without inductance compensation:

Haw, L
o1l = __Honl, (14)
n R
b) reactivity compensated:
Haw, L
o, = 0= (15)
R

When the relative methodological error of calibration o7, oI}
EMDAC is preset, formulae (14), (15) determine the allowed limits of
variations of duty cycle of CS during sitting of the calibrated device read-
ings

Q< |51’|w—RL. (16)
0

A generalized mathematical model of the methodological error for a
square wave CS with adjustable time parameters has been obtained. The
generalized mathematical model of the error has been specified for both
types of the measuring circuit of electromechanical ammeters and voltme-
ters: without compensation and with compensation of the inductance of the
coil of the measuring mechanism.
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To sum up what have been said, the conducted analysis shows the pos-
sibility of using a periodic sequence of square wave pulse with adjustable
duty cycle for the calibration of electrical ammeters and AC voltmeters.
Setting a calibrated mark (RMS of CS) is set by changing the duty cycle
(duration of square wave pulse) at a given nominal period (nominal fre-
quency) of the signal. It will allow to reduce the methodological error of
the calibrated mark when using square-wave signals.
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A method of optimizing the process of searching for an unknown num-
ber of moving targets in conditions of stochastic uncertainty is proposed,
which allows to significantly reduce the average time of their search by a
multifunctional radar device equipped with a digital antenna array [8; 10].
More effective is the optimal managed search, in which the order of view-
ing different directions is determined in the search process depending on
the results of already performed views. If the time is sampled and the sam-
pling step is taken as the search step, the controlled search method, in
which the average target search time is minimal, will be as follows: after
each subsequent search step of a given duration during which the corre-
sponding direction is viewed, a posteriori probabilities in each of the direc-
tions and in the next stage the direction for which this probability is the
greatest is looked through. One of the important areas of further improve-
ment of radar technology is the transition to antenna arrays with digital
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beamforming based on adaptive signal processing directly in the elements
of the digital antenna array (CAR). The main advantage of CAR is the
solution of the problem of detection and support of a large number of tar-
gets in the conditions of intensive radio counteraction due to the possi-
bility of forming several independently controlled antenna patterns in the
reception mode. For these systems it is important to create effective
search methods, one of which is proposed in this article. The radar inspec-
tion area in which the target is moving is divided into cells. The target is in
each cell for a random period of time and then moves to another. The prob-
ability of transition from one cell to another is determined by the probabil-
ity law [1; 2].

The following main factors are taken into account: the size of the work-
ing area, determining the coordinates and accuracy of their measurement,
the resolution of the radar in range, radial speed and angular coordinates,
the required time of one inspection of the working area, the possibility of
target in different elements of the inspection area, search method. Radar
quality indicators such as the average time spent on target detection (aver-
age time of undetected target existence) and the average time between
adjacent false detections (average frequency of false alarms) significantly
depend on the method of inspection. Inspection of the elements of the work
area is carried out either sequentially over time or simultaneously. In ac-
cordance with this, there are radar systems of sequential and simultaneous
inspection. At the same time, the target signals are received and processed
as soon as the target appears in the work area. Therefore, such systems are
also called without search engines. The advantage of simultaneous inspec-
tion systems is the high rate of obtaining radar information about the tar-
gets in the work area, the disadvantage is the great complexity compared to
sequential inspection systems. Inspection of the working area at a distance
is carried out in the process of propagation of the radio signal with a final
speed to the target and back. No special operations are required to perform
such an inspection [6-7]. Radar signals corresponding to the various ele-
ments of the range are received at the input of the radar receiver sequential-
ly in time. However, due to the high speed of dissemination of radio waves,
the inspection of all elements of distance discrimination is carried out over
a short period of time — almost simultaneously, even at very short range
radar. Synchronous reception of signals corresponding to different ele-
ments of distance distinction is associated with the need to use a channel
processing device. In order to simplify the equipment, a tunable receiver
with a smaller number of processing channels can be used instead of the
optimal channel processing device. In this case, signals corresponding only
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to the elements of the range distinction are processed simultaneously, and
the inspection of all elements is performed sequentially in time by adjust-
ing the receiver. At consecutive inspection on distance there are energy
losses. The inspection of the working area by angular coordinates is simul-
taneous if the beam or several beams of the radar in the statistical position
completely overlap this area. At simultaneous inspection the number of
elements of distinction on a direction will be equal to number of beams
of a radar [11; 16].

If one or more radar beams in the static position do not completely cov-
er the working area, a sequential inspection in the direction by expanding
the beam within the entire area (scanning) is applied. Sequential inspection
in the direction is not associated with any energy losses and is widely used
in radars for various purposes. The main advantage of this method is the
simplicity of its implementation: one scanning beam requires a single-
channel receiver, while a simultaneous inspection of the number of chan-
nels of the receiver is equal to the number of used beams. The radar sur-
veillance area in which the target is moving is divided into cells. The target
is in each cell for a random period of time and then moved to another.
The probability of transition from one cell to another is given by pro-
bability law [3; 5].
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Designed to reduce the reflection of electromagnetic radiation inside the
shielding objects, as well as to ensure their electrical sealing [1;4].

The following main types of RAC (radar absorbing coatings) are
known, the classification of which is shown in figure 1.

The coatings are flat-layered in which a decrease in the incident radia-
tion is achieved by the mutual attenuation of waves reflected from the
object’s surface and the coating surface. Falling EMR (electromagnetic
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radiation) is repeatedly reflected from the separation of two «coating-
object» media and is partially absorbed by the coating substance. If the
coverage is perfect, then the total field in the direction of the source of the
incident wave is zero. An example of such coatings is the quarter-wave
absorber EMR. The disadvantages of such coatings are their narrow
band and high dependence of the reflection coefficient on the angle of the

incidence.
RAC and RAM
: l ! i i
By type (design In range On the degree of By the nature
and principle of By structure d %th uniformity of the of the
operation) (bandwidth) material inclusions
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M Gradient Magnetic
Geomettic Radioisotopi Stationary
M
non-uniform Heterogeneous
- Non-
Composite tati
M absorbing and slaionary
reflective 1
materials using L
Cotnposite
absorbing
Percolation materials
Ciral |

Figure 1. Classification radar absorbing coatings

The expansion of the working strip can be achieved as a result of a mul-
ti-layer structures use with a gradual change in the characteristics of the
layers. If the number of layers of the multilayered stepped RAC is unlim-
ited increased (in practice it’s up to 10), then such a flat layer structure will
turn into a gradient type coating.

For the most effective absorption of microwave radiation, it is better to
use the coatings and materials with high dielectric and (or) magnetic per-
meability. The main physical properties of materials (dielectrics, ferro
electrics, metals and their oxides, semiconductors, ferrites), which can be
used for use in creating EMR absorbing structures, are given in [3].

Gradient type coatings have low reflective properties in a wide frequen-
cy band. However, they are bulky and the most difficult from the point of
view of practical implementation, which is a disadvantage. Geometrically
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in-homogeneous RAM may have a different shape: saw-like, cone-like,
pyramidal. In gradient coatings the coordination with free space is due to
the gradual changes in the properties of the absorbing medium based on the
use of the constant parameters layers set. The advantages of coatings of this
type include a wide working band with a low reflection coefficient. The
disadvantages are their sizes, which significantly exceed the sizes of planar
RAC and RAM (radio-electronic means).

The existing RAM by the mechanism of absorption can be divided into
two classes:

1. Dielectric materials with low dielectric constant and high absorption
level of electromagnetic energy due to electrical conductivity.

2. Ferromagnetic materials that provide absorption of electromagnetic
radiation due to magnetic reversal losses.

The most effective ferromagnetic materials with magnetic losses. How-
ever, it should be noted that despite the great achievements in the field of
creating special absorbing materials based on ferrite, ceramics and ferrite
compounds, it is still not possible to manufacture an effective absorber of
electromagnetic radiation EMR in a fairly wide wavelength range at differ-
ent angles of incidence. Thus, the reflective R of the NZ-31, NZ-41 NZ-51
(Eccosorb) materials as a function of frequency is shown in [3], showing
that the reflection ability of these coatings, which are 5 ... 8 mm thick, is 20
dB (that is, no more than 1% of the incident energy is reflected) is stored
only in the frequency band = 250 ... 400 MHz To extend the frequency
range using multi-layer coatings. However, the high proportion of ferro-
magnetic materials makes it unacceptable to use them on the flying aircraft
(FA). But in work [3] it is noted that Russian specialists managed to create
the world’s first protective material of small specific gravity (only 0.2
kg/m?) and with high absorbing properties. The material protects them
from electromagnetic radiation EMR in the range from 0.5 GHz to 50 GHz,
and also reduces the level of electromagnetic exposure by up to 10-30 dB
(radiation reflected from the material) and up to 100 dB (radiation passed
for the material).

Ferrite fabric has the highest flexibility, which allows it to cover almost
everything. The material can be used in the temperature range from —
50 to +110 degrees Celsius. At present, the production of linen size 500
by 500 millimeters.

To expand the frequency range while ensuring high efficiency of ab-
sorption of electromagnetic waves, composite materials with various kinds
of inclusions and the so-called artificial media [3 — 5], whose work is based
on the principle of scattering and absorption of electromagnetic radiation
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EMR at resonant frequencies determined by the size of inclusions . So, to
create effective RACs, the possibility of using chiral and percolation mate-
rials related to the composite materials [4 — 4] is being investigated.

Chiral environment is an isotropic dielectric, in which mirror-
asymmetric elements are randomly distributed. Percolation materials use
disordered mixtures of high and low conductive particles. At a certain
critical concentration of highly conductive particles, which is called the
percolation threshold, a metal-insulator transition is observed in such an
environment [4].

Percolation environment have abnormally high dielectric constant.
Conductivity is characterized by anomalous non linearity. By changing the
conductivity, size and concentration of conductive inclusions, it is possible
to vary the capacitive and inductive properties of percolation clusters and,
therefore, create materials with the necessary electro-physical properties,
including those that have low-reflective properties. An example of coatings
made from such materials are coatings that use a powder consisting of
miniature ceramic medium coated with metal [2, 4]. The diameter of the
ceramic medium is in the range of 5 ... 75 microns. When using such pow-
der as an impurity to the paint, its cost lies within the range of $ 1-2 per
square foot (1 foot = 0.3048 m). At the same time, it increases the paint
weight by just 0.05 pounds per square foot (1 pound = 0.48 kg) to the
weight of the paint. It is argued that, based on the properties of such a
powder, coatings can be created to absorb electromagnetic radiation in the
range 1 ... 100 GHz.

Magnetic granular materials are considered to be promising. They rep-
resent a structural composite in which ferromagnetic particles with a crystal
structure are placed in a dielectric matrix [1-2]. One of the advantages of
such materials is the ability to easily control their parameters by changing
the concentration of the component introduced into the composite. In this
case, there is a real possibility of creating an absorbing material with a low
reflection coefficient of high-frequency electromagnetic radiation [5]. Die-
lectric matrices with ferromagnetic particles included in them are widely
used as absorbers [4], as well as as fillers for wave guides and resonators in
various non-reciprocal microwave engineering devices. In [6], it was
shown that in composites based on hexagonal ferrites (HF) and polymer
bonding, the absorption of electromagnetic radiation EMR occurs due to
the natural ferromagnetic resonance. Such materials are promising to use in
the frequency range 2.6 GHz.
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The results of the conducted research allow to conclude that RAC and
RAM models based on the modified materials have a high degree of a
EMR absorption.
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According to the results of [1-4], one of the ways to protect the REF
(radio electronic facilities) from the effects of a powerful EMR through the
antenna mechanism is protection based on strip-film structures, made out
of high-temperature superconductors. Protection devices operate on the
basis of the phase transitions use in the transmission lines of HTSCs, which
use the transition from the superconducting state to the normally conduct-
ing state.
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The widespread practical use of HTSC in microwave technology is
primarily limited by their nonlinear properties and the need to use liquid
nitrogen.

In [1], a device was considered to protect the receiver, which consists of
a ferrite triple-shoulder wave guide Y-circulator, which switches to where
the antenna is connected to the input of the first arm of the circulator, the
absorbing load is connected to the output of the second arm, and the third
arm is connected to the receiver. Inside the second arm, two parallel plates
are installed, made out of a high-temperature superconductor, for example,
of the YBa2Cu307 type with a thickness greater than the thickness of the
skin layer in this superconductor. The space between the plates, which are
adjacent to the walls of the wave guide shoulder, is filled with liquid nitro-
gen, coming through the pipes from the cryogenic generator of a closed
cycle. The second shoulder 4 in the area of the plates 8 is placed inside the
solenoid.

The device for protecting the receiver works as follows. First, the vol-
ume between the plates 8 is filled with liquid nitrogen, coming through the
pipes from the cryogenic generator of a closed cycle.

A closed loop reduces the weight of the cooling system. Under the ac-
tion of liquid nitrogen, the plates become superconducting. When low-
power signal carrying information arrives at the antenna, the signal, in
accordance with the principle of the circulator, enters the other arm 4.
Since the plates are made out of HTSCs and are in superconducting states,
the information signal is reflected from them and enters the third arm 6 and
through it to the receiver. When the antenna receives high-power pulsed
EMRs that exceed the power level of the transition of the superconducting
plates to the normal state, this radiation enters the arm and destroys the
superconductivity of the plates, transferring them into a non-
superconducting (normal) state.

Thus, the receiver is protected automatically when the superconductivi-
ty of the plates is destroyed due to the energy of the very powerful radia-
tion itself, and the transition time from the superconducting state to the
normal state and vice versa is no more than 10-12 seconds. Adjustment of
the protective power level is made by changing the magnitude of the mag-
netic field generated by the solenoid.

However, despite the simplicity of the protective device, the physical
nature of the transition of the high-temperature superconductor to the nor-
mal state, under the influence of the microwave signal, has not yet been
fully clarified.
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The theoretical estimates show that already at power levels of the order
of 10-3 W, a process of penetration into the HTSC film of Abrikosov’s
vortexes formed by a microwave field may occur, and therefore nonlinear
effects appear and lower conductivity zones are formed.

This requires solving a number of problems related to the study of the
basic properties of HTSC superconductors necessary for the creation of
high-speed micro strip lines (MSL) and co planar lines (CPL) of transmis-
sion lines.

To implement the practical design of the protective device, it is neces-
sary to conduct additional studies to optimize the design and topology, as
well as the analysis of thermal processes at different amplitudes and dura-
tion of a parasitic EMR.

Nature-like technologies for creating materials and environmental pro-
tection environments.

In works [1, 3], it was proposed to use nature-like technologies that
most satisfy the set of requirements for protection.

The use of nature-like (plasma) technologies introduces a number of
new properties to the protection means compared to the conventional
means. The most important of these are the instantaneous response of the
state of the electronic subsystem, and accordingly, the change in the elec-
trical properties of a solid-state and ionized air that determines the reflect-
ing, absorbing and locking properties of a protective equipment under the
influence of a powerful pulsed electromagnetic radiation EMR, perfor-
mance throughout the life cycle of a REF, and the ability to withstand pulse
over voltages.

A number of provisions of the general theory of radio absorbing materi-
als and coatings, the theory of electrodynamics of composite materials, the
kinetic theory of plasma, the fundamentals of electrodynamics of radiation
and its interaction with matter, the theory of gas and plasma breakdown can
be used in the study of individual properties of the plasma protective
equipment. However, the analysis of the known scientific results in the
study of the electrodynamics plasma medium characteristics showed the
presence of a powerful pulsed EMR, a heterogeneous conductivity struc-
ture of the screen material due to the radioisotope and hexaferrite elements,
the effect of changes in air pressure on the development of breakdown, the
occurrence of Langmuir oscillations in the protective screen. This necessi-
tates the development of a powerful pulsed ultra-wide band fields interac-
tion theory with solid-state plasma-like materials and weakly ionized air
medium. This will provide an opportunity to evaluate their response to the
rate of rise of current and voltage, shielding, reflecting, absorbing and
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closing characteristics in order to determine the possibility of using plasma
technologies to protect the REF electronic device from high-power pulsed
electromagnetic radiation EMR without affecting their operation.
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Enepreruka Yxpainu 6asyerscst Ha AEC, TEC i TEL, T'EC i TAEC Tta
BiTHOBIIOBaHMX JpKepenax eHepril (comsunux — CEC Ta BiTpocTaHIISIX
BEC), siki BHKOHYIOTH pi3HY pOJb Y BHUPOOITKY eJIeKTpOeHeprii s
00’eqnanoi eneprernyHoi cucremu (OEC): 6azoBy (AEC), maHeBpeHy
(perymotouy, TEC i TEL), mixoBy (I'EC i 'AEC) ta mecrabimi3yrouy
(CEC1iBECQ).

I'0JIOBHUMHM YCTaHOBKAMHU IIPH PETYJIIOBAHHI YaCTOTH Ta HABAHTAXKECHHS
OEC € TemoBa (ByrimsHa) enepretuka (TEC) 1 wactkoBo — kpymHi TEL],
nortyxHicTio Oimemre 100 MBT. [litoui 14 TEC VYkpainu moOynoBasi B
Apyrii nojoBuHi XX-ro cropivus y nepion 3 1956 p. no 1986 p. Ta Hampa-
moBanu B cepenHboMy ~250-300 Tuc. roa. B Toil uwac sx B KpaiHax
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€Bponu INpH JOCATHEHHI HampalfoBaHHs eHeproOsokiB 200 Tuc. rofg
3IIHICHIOETHCSI TOBHA 3aMiHa €HEProreHepyvol YCTaHOBKH.

Kpim Toro Take HampalfoBaHHS €HEproOJIOKiB i, Tepmr 3a Bce, TypOiH,
3Ha4HO 3HWKYye KKJI, stxuif 3HM3UBCA 3 37 % 11 HOBUX Typ6in K-300-240
10 31 % npu ix HanpamoBaHHi 70 250 THC. TOA 1 HIDKYE NTPH HANIPAIIOBAH-
Hi 300 THC. TOLI.

Taxuii cTaH TEIUIOBOI EHEPTETHKH YCKIAAHIETHCS THM, 10 OaraTto OIro-
kiB TEC mpocTororoTs abo MpamiooTh Ha YacCTKOBOMY HaBaHTaxxeHi. Lle
BeJsie /10 3Ha4yHOi nepeBuTpatH nanuea. Tak Ha Tpumninecekii TEC 3a pik
MUTOMI MEPEBUTPATH 3pOcin Ha 56 T y.n./(kBt-rox) abo na 13,5 %. OcHo-
BHA NPUYMHA — 3HWKEHHS CEPEIHbOT0 3aBaHTaXeHHs TypOiHu 3 228 MBT
y 2013 porii mo 140 MBT y 2017 porii.

Bukopucranns eneproonokisB TEC mi1s MOKpUTTS 100OBUX Ta CE30H-
HHUX MIKIB HaBaHTKCHHS B CHEPrOCHUCTEMIi 3pocio npubimu3no Ha 60 %,
nmocsraroud Bim 100 mo 110 muximiB «yBIMKHEHO-BHMKHEHO». Lle, kpim
JOAATKOBOTO CIIOXKMBAaHHS ITAJMBa, BEIE IO IPHCKOPEHHS CIIPAIFOBAHHS
pecypcy TypOiH. BincyTHicTs ByTULIA Ta mepexia OJOKiB 3 €eHEPreTHIHOTO
Ha Tra30Be MMAJMBO HE KPallMM YHHOM BIUIMBA€ Ha CKOHOMIUHICTH OJIOKIB.

HasBani ¢akropu mokasyoTh IO €HEPreTHYHA CHCTeMa YKpaiHH IT0-
BUHHA 3a3HATH CYTTE€BUX 3MiH. 3QJIMIIKOBHI pecypc OJIOKIB BCE CKOPOUY-
€TBCS, @ CTAaH €HEPreTUYHOro O0JaIHaHHS MMOTPedy€e pPaaMKalIbHOTO Iepe-
X0y JI0 peOpMyBaHHS TEIIOBOI CHEPreTHKH.

OJIHUM 3 TaKUX HAINpPSIMKIB € HIMPOKHH PO3BUTOK IapOTra30BUX YCTAHO-
BOK (III'Y), BUKOHAHUX 32 PI3HUMHU TEIJIOBUMH CXEMaMHU.

3BaXkalo4M Ha CTaH €KOHOMIKHM YKpaiHH, IOLILHO PO3MIISTHYTH PEKOH-
crpykiiro TEC Tta TEL] 3i 30epeskeHHAM Iif090T0 00JIagHAHHS (3 Bpaxy-
BaHHS;M 3aJIUIIKOBOTO pecypcy) abo Horo He3HaYHOT MOAEpHi3aIlii.

HasBHicTs B YKpaiHi pO3BHHEHOI CHCTEMH Ta30MPOBOIB BUCOKOTO TH-
CKy 1 3HaYHa YacTKa ra3y, M0 3aJHIIA€ThCSI B TEIDIOBIH 1 KOMyHalbHii
eHepreTulll YKpaiHu, CTaBUTh Ha MOPSAAOK JACHHUH MUTAaHHS OLTBII pamio-
HAIILHOT'O HOT0 BUKOpHUCTaHHS 3a paxyHoK BeeneHHs ['TY i [II'Y Ha mito-
yux TEC ta TELl. B ymoBax roctporo aedinury iHBeCTHUIliH i eHepropecy-
PCiB BH3HAYAIBHUM € ONTHUMI3allisl MPUHHATHX PilIeHh caMe 3a IUMHU I10-
Ka3HUKaMHU.

Takum yuHOM, peKoHCTpYKIIito eHeprobdmokiB TELL gorminpHO mpoBecTH
32 CKHIHHUMH CXEMaMH, BUKOPHCTOBYIOUH JAifoue OONagHAaHHS: KOTENbHI
arperaTd Ipu X BiTHOCHO HEBENHKill PEeKOHCTPYKIIii; mapoBi TypOiHU mpH
30epekeHH] cucteMu pereHeparii abo npH ii peKOHCTPYKIII.

BpaxoByroun BUIlle HaBeICHE, K OCHOBHI 3a/iavi JOCHIIKESHHS CIiJ
POBTIISTHYTH:
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— nutaHHA onTUMizamii TerutoBux cxem III'Y pisHoro Tumy 3 ypaxy-
BaHHSM Cy4YaCHHX JOCSTHEHb B €()eKTHBHOCTI Ia30TypOiHHHX Ta MapoTyp-
OIHHMX YCTaHOBOK Pi3HOI MOTY>KHOCTI Ta 3TiTHO 3 UM, PI3HUX ITapaMeTpiB
TEMIOHOCIIB;

— a”ani3 TerioBux cxeM [1I'Y pi3HOTO THITY, B SIKHX BUKOPHUCTOBYETHCS
BITYM3HSHE TeHEPYIOUe 00JIaJHAHHS;

— pO3TIIA/ BapiaHTIB TEIUIOBUX CXEM CKHIHOTO THUITY ISl PEKOHCTPYKIIIT
nirounx ereprodnokis TEL] exexrpuunoro motyxHicTio 100 MBT mumsxom
Ha/0y10BM Ta30TypOiHHUMH yCTaHOBKaMH BITYM3HSHUX BUPOOHHKIB.

Ipu ckwuaniit cxemi [II'Y (auB. puc.) moBitps uepe3 BXimHUH (QiabTp
MOCTYIAE 10 KOMITPECOPa, MICJIs SIKOTO B KaMepi 3ropsiHHS HarpiBaeThes J10
temmnepatypu 1050-1400 [/C i micns ra30Boi TypOiHM MOAAETHCS B TONKY
KOTJIa, MAlO4yH JIOCUTh BHUCOKY TEMIIEpaTypy. 3a Takoi CXeMH HOBHICTIO
30epiraeThcsi MapoTypOiHHA YCTAHOBKA BKIIIOYAIOYH TEILIO(IKAI[iHY
YCTaHOBKY. 3TiZTHO YMOB PEKOHCTPYKIIii, BiJl KOTJIOArperary BiJKIIOYA€Th-
Csl pereHepaTHUBHUN MOBITPOMIAIrpiBHUK (30epiraerbes A MOXKIHMBOCTI
pobotu ereprobmoxy mpu 3ynuami [1I'Y).

Koten TTME-464

ITv

tm tm

B Brok
1|A1|

I'TY

Pucynok. Cxema nepedynoBu 6;10ka nory:kuicrio 100 MBT
B IIT'Y ckuaHoro tuny

Amnani3 puHKy YKpaiHM TOKa3aB, IO ra3oTypOiHHI YCTaHOBKH BHpPO-
ommrore Ha Il HBK «3ops-Mammpoekr», M. MuxonaiB ta BAT
«Motop-Ciun», M. 3aOPIXOKS.
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IIpomuciioBi ra3oTypOiHHI yCTaHOBKM HAa3€MHOTO BHKOPHCTaHHS, SIKI
Bunyckae BAT «Motop-Ciu» — 11e nepecyBHi eeKTPOCTAHIIIT MOTYXHICTIO
2,5 MBT, cramioHapHi elxeKTpocTaHmii noTyxHicTio 2,5 MBT Ta 6,0 MBHT,
AKI YKOMITIEKTOBaHi eJeKTporereparopamu ta npuoHi [ T[] moTyxHicTIO
6,3 MBT i 10 MBT s razonepexauyBansaux cranmid. i I'TY 3a cBoero
MOTYXKHICTIO Ta MPU3HAYCHHIO HE MPUCTOCOBaHi st ckugaux [II'Y (kpim
I'TY noryxsictio 10 MBT, mo MoXyTh OyTH aganToBaHi Ui HAIOYAOBH
KOTIIiB KoTeJeHb abo komOinoanmx I[II'Y moryxkwictio Bix 12 MBT mo
14 MBT 1151 IPOMHCIIOBHX ITATIPUEMCTB).

Crin BpaxyBaTH, 110 ouinky BuGopy I'TY HeoOXimHO BUKOHATH JUIs
MaKCHMaJIbHOTO pexXuMy poOoTH napotypOiHHoi yacTiHU ckuaHoi [1I'Y Ha
6a3i Onoky motyxkHictio 100 MBT. Takox ciij BpaxyBartu, 110 BUKOPH-
CTaHHS BHUXIJHUX Ta3iB 3 TeMiepaTypoto 485°C Bexe 1o 3HWKCHHS BUTpa-
TH ra3y B KOTJII.

BpaxoByrouu 1ie pu cTBopenHi ckuauol [1IY, i po3riisay BapiaHTiB
BUKOPHCTAHHS TapsiduX rasiB, IO BiAXOIATh BiJl KOTJIOArperary, Cuparo-
YHCh Ha iX TEMIIepaTypy 3a €KOHOMaH3epOoM, TOULTBHO MPUIHATH ra30Typ-
0iHHY ycTaHOBKY, mo BupoOmserbes Ha /I HBK «3ops-MamrmpoekTy,
UGT-25000 notyxHictio 25 MBT (1p1t t,4,, = 15 °C), Temneparypi rasis
3a ra3oBolo TypOiHoto (485 °C) Ta BuTparti unx rasis Ha asi ['TY (175 kr/c)
npy HeoOXiMHIN BHTpATi MOBITPs Ha KoTen 146,2 Kr/c, Mo 3 BpaxyBaHHIM
3HWKEHHS KUCHIO y ra3ax ['TY momineHo.

Temmeparypa BiAXiZHHUX Tra3iB 3a €KOHOMA3epOM 3MIiHIOETHCS BiJl
350 °C no 370 °C mpu mocuTh BHCOKIM BuUTparti razy G. = 146,2 kr/c, mio
3abe3rneyuye BUCOKHH TEIIOBUI MOTEHITial

Qr = Cp Gr(tgg)y - tKiHu) =40 MB,

ne Cp — TeroeMHicTh HoBiTPs (1,02 kILx/(kr-°C)); tyy, — KiHIEBA TEM-
nepatypa Buxinaux rasis (100 °C).

Jlyist ioro BUKOPUCTAHHS HEOOXiTHO CTBOPHUTH FeHEPYIOUHUil OJIOK «A»
(muB. puc.) I oxepXKaHHS JOMATKOBOI €JEKTPOSHEPTil Ta MOXKIIMBOTO
nigsumienns KK/ 0noxky.

SIKIIo po3risiHYTH BapiaHT OJNOKY «A» y BHITLSLI JIOJATKOBOI IapOBOi
TypOiHM IIpH yTHIII3aLii TEIUIOTH BUXiIHUX ra3iB 3 Temmeparyporo 370 °C,
MOXHa oTpuMaTH Oinbiie 10 MBT eeKTpHYHOT MOTY>KHOCTI.

3anporoHoBaHe TEXHIYHE PIlIEHHsS IPYHTYEThCS Ha CTBOPEHHI TEIUIO-
Boi cxemu ckunHOi IIT'Y anst pekoHCTpykKii eHeproOJIoKiB MOTYXKHICTIO
100 MBt TEL[ Ykpainu. Orpumano, 1mo npu nepeGyaoBi nux OJNOKiB B
ckuany [TV 3 razoryp6inHO0 yctanoBkorw JIT HBK «3ops-MammpoexTy
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(Yxpaina) UGT-25000, 30epiraetscst 6ananc MacoBOi BUTpATH Ta JlocsTa-
€THCS1 EKOHOMIsI IPUPOJTHOTO Tazy.

Busnadyeno, mo pekoHCTpykuis eHeprotmoxky B III'Y mpuBoauts 10
BHTICHEHHS CHCTEM HiAIrpiBy HOBITPA Iepe] Horo momadero y KOTell, IO
JI03BOJISIE BUKOPUCTATH BIOXiOHI Ta3W 3a €KOHOMAH3epoM UI OJep>KaHHSI
JOJATKOBOI €NIEKTPOCHEPTIi 3a paxXyHOK MPUOYAOBU O KOTJIA MapoTypOiH-
HOi ycTaHOBKH MOTyXxHicTi0O 10 MBT Ta mOogaTkoBOro MimirpiBy CiThOBOI
BOJIM, TEXHOJIOTIYHOI BOIU JUISI MIAMMUTKHU CITHOBOI MEpexi abo TeXHOJIOTi-
YHOT BOJM JUIA IIJIHMTKH €HEProOJIoKa Ta ojepKaHHS AUCTWIATY. Bubip
BapiaHTy HaJ0yIOBY MOBHHEH OYTH OOYMOBICHHUN TEXHIKO-CKOHOMIYHUMU
pO3paxyHKaMu.

PoGoTy BHKOHAHO 3a paxyHOK KOIUTIB Oro/pkeTHOT nporpamu «IlinTpu-
MKa PO3BUTKY HPIOPUTETHUX HAINPSIMKIB HayKoBHX jaociimkenby (KITKBK
6541230).
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AKTHBHUI PO3BUTOK TPAHCHOPTHOI MPOMHCIOBOCTI IPU3BOAUTH O
IIOPIYHOTO 301IBLICHHS] BUKOPUCTAHUX aBTOMOOUIbHUX 1KH. [Ipobiiema ix
yTUII3alil TOCTPO MOCTaE y KOXHIN KpaiHi 1 € cBiTOBOI npobnemoro. [Ipu
CHATIOBaHHI IIWH B CIEMiaNbHUX IIe9aX BUAULIFOTHCS TakKi OTPYHHI pedo-
BUHH, SIK OKCHAM CIPKH, AIOKCHHH Ta II€ PsJ IHIIMX HeOE3IEeYHUX pedo-
BuH. [Ipn 3aXOpOHEHHI MIMH OTPYHHI PEYOBHHH, SIKI YTBOPIOIOTHCS B pe-
3ynbTaTi IX IECTPYKIIi MOTPAIUISIOTh B aTMOc(epy, TPYHT Ta BOJOWMH, 110
HAHOCUTH IIKOJY HABKOJHMIIHBOMY cepejoBuiny. HakomwueHHs Bennkoi
MacHd BHUKOPHCTaHUX IIMH Ha CKJaJax Ta 3BaJHIIAX CTBOPIOE CEPHO3HY
ekoJsoriuny nmpobnemy [1, c. 42].

OpHuM i3 BapiaHTiB BUPIIIEHHS AaHO{ TPOOIEMH € BUKOPUCTAHHS TPO-
necy mpouisy [2, ¢. 292; 3, c¢. 60], skuii mpeacraBisie co00K TEPMidHE
PO3KJIATAaHHS PEYOBHMHHU O€3 MOCTYIy MOBITPS B iHTEpBaJ TEMIEpaTyp
350-600°C. Takuii Bua mNepepoOKU [O3BOJISIE OTPUMYBATH IOCTATHBO
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BUCOKHMI BHXIJl PIJKOTO HPOAYKTY (MPOKOHAEHCATY), SIKUA MOXHA BUKO-
PHUCTOBYBATH B SIKOCTI CHPOBHHH JUIsSi BAPOOHUIITBA MAJIMB. 3IHIIOK MPO-
1Iecy MipoJIizy MOKHA BUKOPHCTOBYBATH SIK BYTJICLIEBUIT COPOCHT.

[ipomizy miggaBany moapiOHEHY OOKOBY YaCTHHY JIETKOBOI IIMHH MPH
temneparypi 520-540°C. B pesysbTaTi mpouecy Oyjlo OIEPKaHO: rasu
mipomizy — 6-7% wMac., mipokoHaeHcaT — 52-55% wmac. Ta 3anuIIoOK —
40-42% mac.

OTpumaHHnii iPOKOHICHCAT MIPEICTABISAB COOOI0 TEMHO-KOPHYHEBY Pi-
MHY 3 XapaKTEPHHM 3allaxoM Ta TyCTHHOI 898 kr/m>. Jlns Bu3HAUCHHS
CKJIaay OTpUMaHa piiuHa Oyna po3aiizeHa Ha ¢pakuii. Buxin OeH3uHOBOT
¢bpakii ckiaaB 26-28% mac., qu3enbHoi dpakiii — 18-23% mac., 3aaumKy —
45-47% Mac.

HactymHuM kpokom Oyno BH3Ha4eHHs (hi3MKO-XIMIYHMX IMOKa3HHUKIB
oTpuMaHuX (pakifiit. AHaii3 OeH3MHOBOI (hpaKIlii moKa3as, IO I1e mpo3opa
piZMHA KOPHYHEBOTO KONBOPY, FYCTHHOW 769 Kr/M°, MONEKYIAPHOK Ma-
coro 87,56 r/mMome; BMICT cipku ckiaB — 1,07% mac., BMICT apoMaTHYHHUX
Ta HCHACUUYCHUX BYTIIeBOMHIB — 41 Ta 13,14% Mac. BigmoBigHO.

HmsenpHa (paxiis, oTpuMaHa 3 MipOKOHICHCATY, MPECTaBIsIa COO0I0
HENPO30py TEMHO-KOPHYHEBY PiIMHY TYCTHHOK 885 Kr/M°, MOIEKymsp-
HOIO Macoro 135,7 r/moms; BMmicT cipku ckmaB 1,42% wmac., 30IBHICT —
0,55% wmac., MmacoBa yacTka apoMaTHYHHX ByrieBoaHiB 51,09% mac., kuc-
notHicTs — 0,67 mr KOH/100 CM3, BUIPOOYBAHHS HA MIJHIN TUIACTHHIN —
BUTPHUMYE.

3anumok micis (pakimioHyBaHHS IMPEACTAaBISIB COOOI0 TEMHHUI BHCO-
KOB’SI3KHH (KiHeMaTHuHa B’s3KicTh 132,65 MMZ/C) IPOLYKT 3 MOJIEKYISp-
HOFO Macoro 235,57 r/moib Ta BMicTOM cipku 2,25% Mac.

Buxonsuu 3 i3uko-XiMIiYHUX BIACTHBOCTEH OTPHMaHUX (paKiiid, BU-
JIHO, IO 3aCTOCOBYBATH iX Oe€3NocepesHbO B SIKOCTI IalnBa HE MOJKHA,
yepe3 3aHWKeHI abo 3aBUINEHHI JeAKi MOKa3HWKU. Hanpuxian, ausensHa
(pakis 3a BMiCTOM CipKH, IIEPEBHUIIYE CTAHAAPTHI BUMOTH J0 TU3CIHHUX
MAIMB B JCKITbKA JECATKIB pa3iB, TOMy HEOOXiTHO OyIe 3acTOCOBYBAaTH
TiIPOOYUIIEHHS, TSI TiABHIICHHS ii SKOCTI. € MOXIUBICTh BUKOPUCTAHHS
3aJIMIIKY B SIKOCTI KOMIIOHEHTY TOIIKOBOTO Ma3yTy.

TakuMm 9MHOM, MO’KHA 3pOOMTH BHCHOBOK, IIJ0 OTPHUMAaHi BYTJIEBOIHEBI
¢pakuii mpu nepepoO1li BUKOPUCTAHUX IIIHH, 32 BIACTUBOCTSAMH IOAI0HI 110
TpamuIifHnX HadTOBHX (pakmii i MOTPeOyIOTh MOAAIBIIOTO 00JIaropo-
JDKYBaHHS.

BuxopucToByroun gaHuii croci® mepepoOKH BHKOPHCTaHHX aBTOMOOI-
JbHUX IIMH MOKHA OJHOYACHO BHPILIMTH J(BAa aKTyaJIbHUX IUTaHHS —
1ie yThizamist BUpoOiB, HeOE3MeUHHX Il HABKOJIHUIITHBOTO CEPEIOBUINA, Ta
MIOTIOBHEHHSI MAIMBHOTO (POHIY KpaiHH.
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Cellulose fibers in paper are typical natural hydrophilic materials.
Cellulose paper is widely used as a packaging material due to its ability to
biodegrade, renewable raw materials and low cost. One of the problems of
using cellulose-based fibrous material in the packaging industry is its high
hydrophilicity, which leads to the absorption of water and moisture, loss of
strength and destruction of the material. There are methods of obtaining
protective coatings using a variety of substances and materials, in particular
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organic polymers, ceramics and metals, waxes and rosin, modified
starches, etc. [1-3].

Polymers are the most common coating materials used to increase the
water resistance of paper materials, but their common disadvantage is the
need to apply sufficiently thick layers of coating to achieve the desired
level of barrier and mechanical properties of paper. Ultimately, such a
coating is expensive, not reliable enough, and makes it difficult or even
impossible to recycle paper. To reduce the cost of coating, the industry
widely uses chemically modified waxes and rosin as a barrier material for
coating, but paper with such a coating loses mechanical strength and re-
sistance to breakage, due to the prevention of bonds between reactive
groups of adjacent cellulose units. In addition, paper with such coatings is
not recyclable [4].

It is well known that paper is a porous-capillary material that contains
macropores and micropores. Macropores are cavities between fibers that
are filled with air and moisture. Micropores (capillaries) are small cavities
of indeterminate shape, as well as cavities that have formed between the
walls and inside the cellulose fibers. The porous base of the paper forms
microchannels and macrochannels for the penetration of water, which,
adsorbed first on the surface of the cellulose-containing fibers, begins to
move in all directions, creating a continuous water film that spreads. The
material is wetting. The main factor determining the level of susceptibility
of cellulose fibers to water adsorption is the presence in their molecular
structure of active reactive groups, primarily hydroxyl, carboxyl, carbonyl.
Atoms with unshared pairs of electrons contained in these polar groups
bind to water molecules with hydrogen bonds. There is a formation of a
polymolecular layer of water, and, as a consequence, wetting of the paper
surface. Water can break the bonds between adjacent chains of cellulose
molecules and thus reduce the stiffness of the fiber and, as a result, the
mechanical strength of cellulosic materials.

This problem can be solved by using organosilicon thin-layer coatings
based on siloxanes of different composition and structure. The use of orga-
nosilicon compounds depending on the type and number of reactive groups
near the silicon atom can provide the possibility of chemical interaction
with the paper surface and a high degree of adhesive strength. Variation of
organic radicals of siloxanes allows to realize high water-repellent proper-
ties and, as a result, corrosion resistance and other special properties of
cellulose-containing materials, in particular mechanical durability [5-7].

Providing paper with these coatings of high operational reliability in
conditions of destructive environmental impact is of particular interest
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among a number of special properties of cellulose-containing materials
(electrocardiography, hydrophobicity, heat resistance, etc.), which can be
increased using organosilicon compounds. The choice of coating compo-
nents for the protection of cellulose-containing materials is made taking
into account a number of physicochemical features associated with the
properties of cellulose-containing substrates, namely: high content of reac-
tive hydroxyl groups in cellulose macromolecules located on almost all
parts of their surface; increased sorption capacity for water, and, as a con-
sequence, high hygroscopicity; low resistance to chemical compounds with
a pH other than neutral [8].

Taking into account these features of cellulose-containing materials, the
following requirements for organosilicon compounds in the composition of
thin-layer protective coatings are formulated: the presence of reactive
groups that can chemically interact with the paper surface; minimal corro-
sion of siloxanes in relation to cellulose; ensuring the protection of paper
from a large number of atmospheric and operational factors, the possibility
of increasing its mechanical strength [9].

The effective use of thin-layer organosilicon coatings consists in the
development of an optimal variant of combining the high reactivity of the
porous surface of cellulose-containing materials with siloxanes of various
chemical compositions and structures. For this purpose, a scheme for ap-
plying a two-layer coating based on tetraethoxysilane is proposed, which is
used as an adhesive sublayer. The adhesion sublayer provides an increase
in the level of chemisorption activity of the surface of cellulose-containing
substrates during their treatment with organosilicon hydrophobicizers, in
particular polymethyl- and polyethylhydridosiloxanes. The problem is
solved by the fact that the combined thin-layer protective coating for cellu-
lose-containing materials contains an adhesive sublayer based on tetra-
ethoxysilane, as well as a basic protective layer based on polyalkylhydride
siloxanes as an outer coating [10].

Samples of unbleached cellulose paper with a combined thin-layer coat-
ing were obtained by applying an adhesive sublayer (ethyl silicate hydroly-
zate — 98.0%; hydrochloric acid — 2.0%), followed by drying in a drying
chamber at a temperature of 100 ° C for 1 hour and applying a basic protec-
tive layer (thickness 10 pm) — 10% emulsion of polymethyl— and polyeth-
ylhydridosiloxanes (in a ratio of 2: 1) in water. The combined application
of the adhesive and protective coating allows to obtain on the surface of the
paper material a dense hydrophobic film up to 10 um thick, which due to
the reaction groups near the silicon atom forms a waterproof plastic protec-
tive layer on the surface of the material [10].
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Based on the results of assessing the hydrophobicity and mechanical
strength of paper based on unbleached cellulose with thin-layer silicone
coatings, it was established that it is advisable to use organosilicon com-
pounds and a combined method of their application in order to increase the
resistance to moisture and mechanical strength of paper both in dry and wet
states. The use of combined composite thin-layer coatings allows to in-
crease the mechanical strength of the paper up to 15.4% and significantly
increase the hydrophobicity — the values of the edge angle of wetting with
water increase from 60 to 104 degrees [10]. Thus, the proposed coating for
cellulose-containing materials is effective against moisture and can signifi-
cantly increase the mechanical strength of the paper.
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HOBI ®YHKIIOHAJIbHI XAPYOBI IPOJYKTH
3 BAKOPUCTAHHSIM HETPAJJULIITHOI CHPOBUHH

TI'ony6 JI. C.
KaHOuOam mexHiuHux Hayx,
cmapwiuil 8UK1a0ay Kageopu mexHoa02ii NPUPOOHUX | CUHIMEMUYHUX
noaimMepis, HCupie ma xapuogoi npooyKyii
JIBH3 « Ykpaincokuil OeparcasHuii XiMiko-mexHon02iuHull yHigepcumeny

Jlesuenko €. II.
acnipanm kaghedpu mexnoao2ii NPUPOOHUX I CUHMEMUYHUX NOIMeDIS,
Jlcupie ma xap4o8oi npooyKyii
JIBH3 « Ykpaincekuil OeparcasHuii XiMiko-mexHon02iuHUll yHigepcumeny
M. [ninpo, Ykpaina

Ha nanmii yac cepen 3arajgbHOBXXKMBAHMX Xap4YOBHX NPOAYKTIB 3HAUHE
MiCIle 3aiiMalOTh COYCH. BUTBIIICTE COYCiB NMPOMHUCIOBOTO BHPOOHHUIITBA
HAJIC)KUTH J0 TPYITH TOCTPHX, TaK 3BAHHUX JICTIKATECHUX COYCIB 1 MACISIHUX
XOJIOAHUX COYCIB (pi3HI MaiioHe3H). MalioHE3H 3aCTOCOBYIOTh JIJISI IPHUIO-
TYBaHHS CaJiaTiB Ta iHIIMX CTPaB abo TOTYIOTH Ha iXHii OCHOBI MOXiIHI —
MaiioHe3H1 coycu. MaitoHe3n, BUTOTOBJICHI 32 TPaJAMIIHHOI0 TEXHOJIOTIE,
MarTh BHCOKY KaJIOPIMHICTh Ta HU3bKHI BMICT KOPHCHHX peuoBHH. Box-
HOYAC HA PUHKY 3aJIMIIA€ThCS HE3aNOBHEHOIO Hillla HU3BKOKAIOPIHHHMX
MaiOHe31B 3 KOPHCHUMH, HATypalbHUMH J0o0aBKamMu (PYHKI[IOHATEHOTO
037I0pOBYOTO Tipu3HaUeHH [1, ¢.272].

TpagunidHO 1O CKIaxy MalOHE3HHWX COYCIB Ta MaiOHE3IB BXOAATH
POCJIMHHI 0J1ii, HaifyacTille BHKOPHUCTOBYIOTH J1€30/I0pOBaHy padiHOBaHY
COHAIIHMKOBY oifo. Taka oiis He mpuHEece 0arato KOPHUCTI OpraHi3My,
aJKe TIPOIIeC OYMIIECHHS Ta padiHallii, IKU BUKOPUCTOBYETHCS AL BUPO-
OHMIITBA COHSIIHMKOBOI 0Iii, pyHHY€e aHTHOKCHJAHTH 1 KOPUCHI POCINHHI
CIIONYKW. AHAJi3 CydacHOTO pPiBHA ICHYIOUHMX PO3pPOOOK TOKa3ye HeoO-
X1THICTh BUKOPHCTaHHS HETPAAMLINHOI POCIMHHOI CHPOBHHHU IPU BUPOO-
HHULTBI JKUPOBMICHMX MPOXYKTIB st 30LIbLIEHHS iX CTIMKOCTI mnpH
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30epiraHHi Ta HafaHHs iM (QYHKIIOHAJIBHUX Ta aHTHOKCHJIAHTHHUX BJIACTH-
Boctei. CydacHa KOHIEIIsI 3[0POBOI0 XapuyBaHHs 0a3yeThCs Ha HAayKO-
BO OOTPYHTOBaHOMY IiJIXOMAi IO YAOCKOHAJIEHHS CKJaTy, BIACTHBOCTEH i
TEXHOJIOTIH Xap4OBHX INPOAYKTIB, sIKi MOBHUHHI HE TUIBKU 33J0BOJIGHITH
MOTpeOr OpraHi3My JIIOAWHH B OCHOBHUX XapUOBHX PEYOBMHAX 1 €Heprii, a
1 crpuATH TpoQiNakTUIl 3aXBOPIOBaHb, 30epiraroun 310poB’°s 1 3abe3me-
YyIoud OBroyitrs [2, ¢. 153].

Hamu 3anpornoHoBaHO CkJiaj MaioHe3y, B SKOMY YacTUHY padiHOBaHOT
JIe30J0POBaHOI COHSIIHUKOBOI OJIii 3aMiHEHO Ha CYMIMI KOHOIUIZHOI Ta
00MIMHUX0BOI OJIiii XOJOMHOTO BiKUMY, IIO 30epiraroTh OiNBIIICTh aHTH-
OKCHUJAHTIB 1 BitaMiHiB. YacTKOBa 3aMiHa COHSIIHUKOBOI OJIiT HA KOHOILISA-
HY MO>X€ IPHHECTH KOPUCTh 340POB’I0 MO3KY, IIPU [IbOMY ITOKPAIIYIOTHCS
KOTHITUBHI (QyHKIII y nmiTHIX moaeil. KoHomsHa omis — €qiHa 3 IPUPOA-
HUX OJIil, B skiii Omera-3 i Omera-6 HEHACHUYCHI KHUPHI KUCJIOTH 3HAXO-
JSITBCS B 1I€aIbHOMY CHiBBiAHOIICHHI 1:3+5, i KUCIOTH BKpal HEOOXiaHI
U 30epeKeHHs M 3axucTy QYHKLIA Pi3HUX KITHH OpraHi3My IJIOIMHH,
BOHHM OYMIIAIOTH CyJIUHU (apTepii), TpaHCHOPMYIOTh i CTPUMYIOTh HAKOITH-
YyeHHs xonectepuHy. OCOOIUBO MIHHUM Y KOHOIUISHIN 0J1ii € BMICT Olst 2-
5% raMMa-JTiHOJIEHOBOI KUCIIOTH, SIKa € CKJIaJOBOIO MAaTEPHHCHKOT'O MOJIO-
Ka JIFOJMHY 1 JOCUTh PIFKO 3yCTpivaeThes B mpupoi [3, ¢. 157]. Konorms-
Ha OJIisl Ma€ yHIKaJIbHUH BMICT HEHACHUEHHX KHUPHUX KUCIIOT Y MOPIBHSHHI
3 BIZIOMHMH POCIHHHUMU oJtisimu (Tabn. 1) [4, c. 141].

Tabmuus 1
IopiBHAILHMI BMICT »KUPHUX KUCJOT B POCTUHHUX OJIifAAX
BwMicT kuciaotn 'y % no BigHOIIEHHIO
No J0 3araJIbHOI KiTbKOCTI ;KHPHUX KHCJIOT
3 /[-l Ha3sga ourii
OJreiHoBa JlinoseBa JlinosieHOBa
(Omera-9) (Omera-6) (Omera-3)
1 2 3 4 5
1 Konommsiaa 16,2 54,8 14,8
2 JInsana 20,1 14,6 55,5
3 Constizi- 54,1 125 0,0
KOBa
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[Iponorxenns Tadmui 1

1 2 3 4 5

4 Cadrnopora 75,2 12,8 0,0
5 Kykypynssina 56,4 0,4 1,1
6 I'apOy3oBa 55,7 0,6 0,4
7 Kenposa 42,4 19,9 0,3
8 CoeBa 21,7 54,1 0,6
9 Pinaxosa 60,2 20,5 8,0
10 Tipunyna 421 27,8 10,1
11 ITmennyna 15,4 52,3 8,1
12 T'opixosa 20,5 57,5 10,5
13 PuxieBa 15,7 19,6 32,9
14 Macnunosa 69,9 12,6 0,7
15 Kopianaposa 66,1 17,2 0,6
16 Kokocosa 7,8 1,7 0,0
17 TTansmoBa 38,6 9,9 0,0
18 BasoBHsAHA 19,0 54,0 1,0
19 ApaxicoBa 46,5 31,4 0,0
20 Ouis aBOKao 0,0 12,5 1,0
21 Ou1is KaHOIHU 61,8 18,6 9,1
29 Ouist 3 BUHOTPaIHUX 143 747 0.0

KiCTOYOK

OO0minuxoBa OJisl — MONIBITAMIHHUHA TPUPOAHUN TPOIYKT 3 BUCOKHM
BMICTOM acKOpOiHOBOI kuciaoTH. Lls omis — Iie OauH 3 HebaraTthox KH-
POBMICHUX THPOJYKTIB, B SIKOMY MICTUTBCSI BCI YOTHPU KJIACH OMEra Kup-
Hux kuciior: Omera-3, Omera-6, Omera-7, Omera-9. Oco0auBO IIHHUM B
o0buinixoBiii ouii € criBBigHOmEHHs Bitaminy E 1 B-kaporuny. B wiit omnii
MicTsATbCsl (pIIaBOHOTM, MaKpPO Ta MIKPOEJIEMEHTH, AEsKi BUIH POCIMHHHX
AHTHMIKPOOHHX cIIONyK. Jlo OOIIMIXOBOI Ol BXOIATH, OKPIM IPOBITAMIHY
A Ta BiTaminy E, me i BiTamiau By, B,, B3, Bg, C, K Ta xapotuHOiny, ki €
MPUPOAHUMH aHTHOKCHIAHTAMH Ta ITiABUILYIOTh IMYHITET.

Taxox it mpodiakTHKK 3aXBOPIOBaHb Ha I[yKpOBHH Jialer B penern-
Typi MaifoHe3y (QyHKIIOHAIEHOTO 037I0POBUOTO IPU3HAYEHHS 3aIPOIIOHO-
BaHO I[yKOp 3aMiHHUTH Ha (QPYKTO3Yy.

PenenTypa oTpuMaHoro MaifoHe3y HaBelleHO B TaOuI. 2.
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Tabmuus 2
PenenTypHi cniBBiIHOIIEHHS T0CTiIHUX 3pa3KiB MalioHe3y
Ha 100 r roTOBOr0 MPOAYKTY

Ne Baropa yacTtka
MacoBa yacTka .
3/ CupoBuHa . KOMIIOHEHTIiB HA
KOMIIOHEHTIB
n 1000r
1 COHSANIHMKOBA OJIist 42,0 420
2 Konomsina osist 6,0 60
OO0inuxoBa oJIist 3,1 31
3 Slifue kypsiue 36,0 360
4 Ciib KyXOHHA 1,2 12
5 ®dpykro3a 1,2 12
6 Tipunis 6,0 60
7 JInMoOHHU CiK 45 45

3a OpraHoJIeNTUYHUMHU TOKa3HUKaMH OTPHUMaHHMN MaioHe3 BiJIOBiiac
JACTY 4487:2005. Po3pobneHnii MaifoHe3 BITHOCUTHCS A0 TPYITH CEPEIHb-
OKaJIOPIHHUX MaHOHE3iB 3 MAacOBOIO YAaCTKOIO 3arajibHOTO KHPY 10 55%.
KoHcucTeHIliss MaiioHE3y — OJHOpIJTHA, KPEMOIOIiOHA 3 TOOJUHOKUMU
OynpOamkamu moBiTps. Komip MaiioHe3y KpeMmyBaTO-)KOBTHH 3aBISKH
BMicTy oOmimuxoBoi onii. CMak Ta 3amaxX NpUTaMaHHUN TpagumiiHOMY
MaioHe3y 3 JIETKHUM Jie/ib BiJUyTHUM HNPUCMAKOM KOHOIUISIHOT Ta OOJIIH-
x0BO1 otii. Pi3MKO-MEXaHIYHI MOKA3HUKH PO3POOJICHOI0 MaOHE3y TaKOXK
BiJINIOBiJAIOTh JAHUM HOPMAaTHUBHHX TOKYMEHTIB.

TakuM 4YHMHOM, 3aIpPONOHOBAHO CKJIaJ (DYHKIIOHAILHOTO Xap4yOBOTO
MacJIO)KUPOBOI0 MPOJYKTY 3 BHKOPUCTAHHSIM B SIKOCTI HETpaIuLidHOT
CHPOBHMHM CYMIllli KOHOIUISHOI Ta OJMBKOBOi OJIii. 3aBASKH BHCOKOMY
BMICTy KOPHCHHX Ta HMOXKUBHUX PEYOBHH JaHMI NMPOJYKT MOXHA BBaXKATH
MEPCIIEKTUBHUM 3arajbHOBKHUBAHUM 03I0POBYHM IPOJTYKTOM.
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CTABUIIBALIA CTPYKTYPU ®APIIIB 3 M’ACA IITHUIIT

Ouiiinuk JI. b.
Kanouoam mexHivHux Hayx
doyenm Kageopu mexnHoio2iti Xapuosux eUpoOHUYME
ma pecmopanHozo 20cho0apcmaed
Buwuii nasuanvuuii 3axnad Yrxooncninku
«llonmascoxuii ynisepcumem eKoOHOMIKU | MOp2ieni»
m. [lonmasa, Yxpaina

Muxaiinuk T. O.
cneyianicm euwoi Kame2opii YuKi08oi KOMICIi mexHoI02TUHUX OUCYUNTIIH
BCII «Ilonmascvruii ghaxosuii koedic
Hayionanvnoeo ynigepcumemy xap14o8ux mexHono2iiy
M. [lonmasa, Yxpaina

Jleaox B. O.
mazicmp cneyianvrocmi 181 Xapuosi mexuonoeii
ocgimnboi npoepamu « TexHono2ii' 8 pecmopanHomy 20cnooapcmeiy
Buwuii nasuanvuuii 3axnad Yxooncninku
«llonmascoxuil ynisepcumem eKoHOMIKU | MOPeieni»
m. Ilonmasa, Ykpaina

3a nanuMu JlepkaBHOI ciyxOM craTUCTUKK YKpaiHH, OCTaHHI I SITh
POKIB CIIOCTEpIraloThes CTIHKI TPEHIU 10 CKOPOYEHHS IOTOJIB Sl BEJIUKO]
poraroi XynoOu Ta CBUHEH, 3 OJJHOUYACHHUM 3POCTaHHSM IIOTOJIB’S IITHIII.
IITaxiBHUIITBO aKTHBHO HAPOIIy€ YacTKy B TBAPMHHMITBI YKpaiHH Ta
cTabinpHO 3amimae iHmi Horo cermeHTH. 2020 poxy BHpOOHHITBO Kyps-
TUHH 30inpnmmnocs y nopisastHHI 3 2019 pokom Ha 8,7 % — mo 2,095 muH
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TOHH. HaTomicTs 00cATr BUpOOHHMIITBA IHIIMX BUIB MPOMYKIii TBAPUHHHUII-
TBa, 3a MPOTHO3aMH, 3MeHIyeThes [1, 2].

1. BopmHouac nemo 3MIiHIOETBCS CTPYKTypa CIIOKHUBAHHSA M sica 3a BH-
JaMH, sIKi HaffdacTile CIIOKWBAIOTh YKPaiHIl: sK 1 B KpaiHax €C, croxu-
BaHHS M’sca ITHIII 3pocTae (3a MUHYII 5 pokiB 3 23 kr g0 28 XT), a 4epBo-
HOTO M’sica — 3MEHIIYETHCS, HAIPHKJIAJ, CIIOKUBAHHS CBUHHHU 3MCHIIH-
mocst 3 21 kr mo 14 xr. CnoxwBaHHSA NTHUII B KpaiHi 3pocio Ha 2,5%
B 2020 pomi i O"iKyeThCs MpOIOBXKeHHA 3pocTaHHsA B 2021 pormi. Takum
YMHOM, KypATHHA CTaja OCHOBHUM TBapUHHUM OLIKOM, II0 CIIOXKHBAIOTH B
VYxpaini. Ha 3aranpHoMy ¢oHi gedinmTy Ta HEIOCTATHBOI SIKOCTI M’SICHOT
CHUPOBUHH M’SICO NTHUIl € TAPHOIO aJbTEPHATUBOIO SUIOBUYMHI Ta CBUHHHI.
BoHO Bifpi3HAETHCS BiTHOCHOIO JCHICBH3HOI Ta BHCOKHMH JIETHYHUMH
SIKOCTSIMHM (3HayHa YacTKa MOBHOLIHHHMX OUIKIB, 3HIKEHUI BMICT XXHPY,
HACHYCHHX KUPHUX KUCJIOT 1 XOJIECTCPUHY, T.1.).

2. Ane icHye moTpeba IONATKOBOTO BHBYCHHSA (DYHKIIOHAIBEHO-
TEXHOJIOTIYHUX BIIACTHBOCTEH M’sica OpOIIIEpIiB y OKPEMHX TEXHOJOTIsAX
M’SICOIPOIYKTIB, 30KpeMa, MOCiYeHNX HamiB(paOpHuKaTiB, M’ ICHUX (hapIis.
OcCKinbKHM Ui X BUTOTOBJIEHHS YacTille BCHOTO BHUKOPHUCTOBYIOTHCS 3a-
JUIIKA M’SIKAX TKaHWH TYIIKW NTHIN Tichs BUAUICHHA (ine, i3 miaBHe-
HUM BMICTOM CIOJIYYHOI TKaHHHHU Ta 3HAYHHUM BMICTOM IIKipH, M’5ICO Me-
XaHIYHOTO OOBAJIIOBaHHS, 110 CYTTEBO BIJPI3HSIOTHCS 33 XIMIUHHM CKJa-
JIOM 1, BIJIITOBI{HO, TEXHOJIOTIYHUMH BJIACTHBOCTSIMU BiJ M’SI30BOi TKAHMHHU
3a0iHUX TBapHH, MPUBOJATD 0 JIAOIIBHOCTI (Pi3UKO-XIMIUYHHX, TEXHOJIO-
TIYHUX Ta CIIOKUBYUX SIKOCTEH MPOIYKTIB i3 hapmry [2, 3].

Cy4acHuii acCOPTUMEHT IOCiYeHnX HaniB(aOpHuKatiB i3 M’sica NTHILI 3a-
pa3 CTPIMKO PO3MIMPIOETHCS 1 BUBYCHHS MUTAHHS CTaOiTi3aIlil CTPYKTypH
(apmriB i3 OTHII TO3BOJIUTH PETYIIOBATH PEOJOTIYHI XapaKTCPUCTUKH Ta
3a0e3meuyBaTu CTa0UIBHICTD MMOCIYeHUX HamiB(haOpuKaTiB y mporieci 30epi-
rasfs. [{ng crabimizamii ¢apury y BUpOOHHITBI M’ SICHUX TOCIYEHUX HAITi-
B(paOpuKaTiB TpaguIiifHO BHKOPUCTOBYIOTH PIi3HY MOJATKOBY CHPOBHHY:
JUTS KOTIIET — 9YepCTBHH X0, cyxapi mmenmdHi (1o 30 % macu M’sica), ams
3pa3iB — MiIeHn4YHe OopormrHo, KpoxMmanb (10 10 %), ans dpukageneit —
KpyIu MaHHY, puUcoBy (110 20 %), Tomo [2]. M’scHi BHpoOH, BUTOTOBIICHI
i3 Takoro (aprry, MiCTATh HabaraTo MeHie OiNIKiB, MiHEpaTbHUX PEUYOBHUH,
BiTaMiHIB Ta IHIIMX KOPHCHUX PEYOBHH, a HAa 3aMiHy B HUX JIUIIE 301IbITY-
€TBCS BMICT KpoxMautto. ToMy akTyalnbHUM € AOCIHIPKEHHS JOIUIBHOCTI Ta
e(eKTUBHOCTI 3aMiHM IMX IHTPEMI€HTIB y CKIaai (hapury Ha 3MOJENbOBaHi
KOMITO3HMIIiT i3 OOpOIIHA IPeYaHoro, KyH>KyTHOTO, BiBCSHOTO, rap0y30BOTO
Ta JIHSHOTO, SIKI HE MalOTh CHOTOJHI HMIMPOKOrO BHKOPHUCTAHHS B Xapyy-
BaHHI Ta Xap4oBiii mpomucioBocti. L{i Buau GopomIHa MalOTh Y CBOEMY
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CKJIaJIi I[IHHI KOMIIOHEHTH — Oiku 13,65...35,82 %; pocnuHHi XupH, y T.4.
MoJIiHeHACHUeHI kupHI Kucmoth 2,59...28, 20 %; xapyoBi BOJIOKHA
2,4...14,73 %; MiHepanbHI pEUOBUHHM Ta BITAMIHH, BMICT SIKUX MEPEBHIIYE
OaraTokpaTHO iX KiNbKiCTh y meHndHoMY OopormHi [3, 4]. ToMy, Ha Hammn
TIOTJISA, BOHHU € TEePCIIEKTUBHUMH IHTPENi€HTaMH IS iABHUINCHHA (QYHK-
I[IOHATBHO-TEXHOJIOTIYHUX MTOKa3HUKIB, 30KpeMa, CTabITbHOCTI CTPYKTYpH,
a TaKO)X MOKpAIIeHHS Xap4oBoi Ta 0i0IOTiYHOI HIHHOCTI M SCHHUX TOCide-
HUX HamiB(paOpUKaTiB.

MoHitopuHr iHpOpMaLiiiHUX JPKEpes BUSABHB BiJCYTHICTH CHCTEMAaTH-
30BaHUX JaHHUX LIO/0 AOCII/KCHHS BHUKOPHCTaHHS LUX IHIPENIEHTIB Y
M’CHHX CHCTeMax 1 perenrtypax M’sconponaykrtiB. He mocimimkeHi Ta He
OOIpYHTOBaHI YMOBHU Ta (paKTOpH CTaOLIi3a1liil TEXHOIOTIYHUX XapaKTepUc-
THK M’SICHUX (papIIiB, BiZICyTHI HAyKOBO OOIPYHTOBaHI peKOMeHalii 1010
BUKOPHCTAHHSI y TEXHOJIOTISAX MOCIUeHNX HamiB(aOpuKariB, HE y3arajibHe-
HUH BIUTMB Ha KOMIUIEKC OPTaHOJECIITHYHHX SKOCTEH M’ ICHUX MPOIYKTIB.

Jis BU3HA4YeHHS HOIUIFHOCTI Ta €EeKTUBHOCTI JOCHIKYBAaHUX BHUJIIB
OoporrHa y ckiaai M SICHHX (apIiB Oyo TOCTIIHKEHO TEXHOIOTIYHI ITOKa-
3HHUKH 3pa3KiB OOpOIIHA Ta Pi3HUX BapiaHTIB CyMIMIeH i3 3MiHOO iX CITiB-
BigHomeHHs Bix 10,0 mo 90,0 %. IlopiBHSHO i3 KOHTpoNEeM (TIICHUIHE
6OpOIIHO BHUIOTO IaTyHKY) BOJOTO3B’A3yl0dua 3[aTHICTH Bifg 64,5 % 30i-
apumiacs 10 89,6 % (BiBcsiHEe OOPOLIHO) 1 Y CyMillll IPEYaHOro i JbHIHOTO
(70:30) — mo 199,6 %. AHanoriuHa TeHIEHI[isl BU3HAUEHA JUIS TIOKa3HHUKA
BOJIOTIOTIMHAHHS: Y KOHTpouti — 62,1 %, y BiBcssHOMY OoportiHi — 169,5 %,
y cymiui rpedanoro i kymwkytHoro (80:20) — 326,8 % [4]. 3a pe3ynbTaTa-
MU J0CIi/KeHb Oyiio BigiOpaHo 4 BapianTH cymilneit 6opouHa 3 Haiikpa-
IIAMH TEXHOJIOTIYHUMH TOKa3HUKaMu: 3pa3ok Ne 1 — BiBcsHO-rapOy3oBa
(60:20), Ne 2 — rpewaHo-kyHxytHa (75:25), Ne 3 — rpevaHo-IbHsIHA
(80:20), Ne 4 — rapOy3oBo-kyHxkyTHA (70:30).

Juis nocmipkeHHsT BIUIMBY cyMileii OopoirHa Ha (GOopMyBaHHS TEXHO-
JOTIYHMX Ta OPTaHOJENTHYHUX XapaKTEPUCTHK M SICHUX IMOCIYEHHMX HaIli-
B(haOpHKaTiB BUTOTOBWIIM 3Pa3KM M SICHUX MOJEIBHUX CHCTEM: 13 0XOJIO-
JOKEHOTO TOCIYeHOro M’sica (3aJMIIKH M’ SKMX TKaHHH 3 Kypsdol TYIIKH
Ticis BUAUNEHHS ¢ine moapiOHIOBaIM Ha M SCOPYOIl 3 OTBOPaMHU PEIIiTKI
2-3 mm). BiniOpani Buau OOpoIIHa NPOCIIOBAIY, 3BRKYBAIN Ta MOEJIHYBA-
TM y cymimi, mepemimryBand. Jis rigpartariii BUKOPHCTOBYBAJIH IMHUTHY
soay (t= 30°C, rigpomonyns 1,0:2,5...1,0:5,5), nosHa rigparamis BinOysa-
nacst 3a ymoB 7=50 xB, t= 20°C. Cycnensii 6opomna nogasanu Big 5 1o 30
% 1o M’sicHOTO (hapiry, peTesabHO epPEeMIllyBaIM JI0 TIOBHOTO IIEPEepO3Io-
JIUTy KOMIIOHEHTIB, 3ammmmand (t=8-12°C, =30 xB. jui1 HaOyxaHHS OLJIKiB,
(opmyBaHHS Ta cTabuizamii CTPYKTypH MOJEIBHUX (apIiiB.
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Hocnimxennst criikocTi (aprieBoi eMyibeii TPOBOJUIIM 32 3arajbHOII-
PUHHATHUMH METOJMKAaMH, 32 KOHTPOJIb B3STO IMueHnYHe OoporHo (10%
no macu (apmry) [5]. PesympraTnm, mpencraBieHi Ha miarpami (puc. 1),
JEeMOHCTPYIOTh JIOIIIBHICTE BUKOPUCTAHHS T00aBOK TOCTIIKyBaHUX BUIIB
6opomrHa (3pa3ku 1-4) Ha 3aMiHy TPaAWIIHHOTO MIIEHUYHOTO (KOHTPOJIb),
MTOPiBHSAHO 3 (aprieM 6e3 J00aBOK.

.94
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Puc. 1. CriiikicTs ¢dapumeBoi eMyJibcii M’ ACHUX Mo/ieJIbHUX (apiuis
y 3aJIeskHOCTI Big BMicTy 1o0aBok rigparoBanoro 6opommHsa, %

AwHaii3 pe3ysbTaTiB JOCHiKeHb (puc. 1) BHUSBUB MO3UTUBHHMN BILUIMB
ripaToBaHOro OOpOLIHA Y CKJIaAl M SICHUX MOJEIbHUX (aplliB Ha MOKa3-
HUK CTIHKOCTI (hapIieBoi eMyibCii: 301IbIIeHHs TOKa3HUKA BITHOCHO KOH-
TPOJFO CTAaHOBHTH BiJl 6,06 % (3pa3ok Ne2, Bmict nobasku 5 %) mo 23,7 %
(3pasox Ne 4, micT nob6aBku 30 %). HaiiGib11 iHTEHCHBHO 301IbIITyBaBCS
MMOKa3HUK (apury i3 rapOy30BO-KYH)XYTHOIO no0aBkoro (Ned, 70:30), Haii-
MEHIIII pe3yJbTaTH BUSABICHI y 3pa3ka Ne 1 (BiBcsHO-rapOy3oBa cyMini,
60:40). Cnoctepiranacs TSHISHIIIS MIOA0 3POCTaHHS CTIHKOCTI eMyJNbCii y
IIPSIMO TIPONOPLIiHHIHN 3aexHOoCT] Bif ii KiIbKOCTI. BusBienuit Texnomnori-
yHAH eekT, IMOBIpHO, 3yMOBIICHHHA 3HAYHUM BMICTOM Yy BHKOPHUCTaHHX
BHAaX OOpOINHA HE JWIIE HATUBHOTO KPOXMaJro, a i OIJIKIB Ta XapuOBHX
BOJIOKOH.

3. TakuM YHHOM, EKCHEPHUMEHTAIbHO IiJTBEPIHKEHO e(EeKTHUBHICTH
BHKOPHUCTAHHS CyMimell OOpoIIHa BiBCSIHOTO, KYH)XYTHOTO, rapOy30BOTO,
TPEYaHoro Ta JBHSIHOTO Ui cTalumizamii CTpyKTypH M’sICHUX ¢apmriB i3
KypSITHHH Ha OCHOBI JIOCIIJPKEHHS BIUIMBY TiJpaToOBaHUX cyMimiedl 6opo-
IIIHA Ha CTIMKICTh (apmieBoi eMyibeii y M scHUX (apmiax. 3Bakaroun Ha
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MEePCIEKTHBHICTD 3alPOIIOHOBAHUX I1HIPENIi€HTIB, HEOOXITHO MPOBOIMTH
MOAAJBLIl JIOCHIPKEHHST Uil X 3aCTOCYBaHHA Y TEXHOJIOTISIX M’SICHHX
MOCiYeHNX HamiB(paOpHKaTiB.
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DOl

BUKOPUCTAHHSI I'lJIPOJIIBATY PUBHOI'O KOJIATEHY
Y BUPOBHUIITBI KYJIHAPHOI ITPOJIYKIIII

Ouiitnux M. 1.
acnipaHmka nepuio2o poKy Hag4aHHs
Oodecvka HAYIOHATLHA AKAOEMIS XAPYOBUX MEXHOL02il

J3106a H. A.
KaHouoam mexHiuHux HayxK, OOyeHm
Oodecvka HaYioHATbHA AKAOeMis XAPHUOBUX MEXHONO02TU
m. Odeca, Yrpaina

BaxmBuM 3aBaHHAM, IO CTOITH MEpesl XapyoBOIO raiy33io € 3abe3-
MIEYEHHS! YCiX BEPCTB HACEJICHHS EKOHOMIYHO JOCTYITHHMH Ta SIKICHUMH
npoaykramu xapuysanss [1, c. 207-209].
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Jnst oTprMaHHS CTIHKMX Xap4YOBUX CHCTEM OJHOYACHO i3 3aCTOCYBaH-
HSIM CHEUiaIbHUX TEXHIYHHUX 3aC001B, TEXHOJIOTTYHHX ITPOLECIB 1 MPUIOMIB
010TeXHOJIOTii 3aCTOCOBYIOTH PEYOBHHH, IO CKIAJAIOTh TPYIy CTPYK-
TypOYTBOPIOBadiB, IO 3MIHIOIOTh KOHCHUCTEHIIIIO Xap4OBHX MPOAYKTIB
[2,c.5-8].

B nanwmit yac BemeThcs aKTHBHHUM INOMNIYK HOBHX DKEpENl CHPOBHHH i
croco0iB iX mepepoOKH B SIKiICHY XapuoBy npoxykiiro. [lepen Oymb-skoro
rary3310 nepepoOHOi MPOMUCIOBOCTI 3aBX/AN CTOSTH 3aBIaHHS MIOAO ITij-
BUILECHHSI €(EeKTUBHOCTI BUKOPHCTAHHS CHUPOBHHH, CKOPOYEHHS BiIXOJIIB
BUPOOHMIITBA, PO3IIMPEHHS! ACOPTUMEHTY Ta IIiIBUILEHHS SKOCTI MPOIYyK-
ii, M0 BUMYCKAEeThCs. OCOOIUBO 1€ CTOCYETHCS TAKOIO I[IHHOTO, SIKHif
BUYEPITYETHCS, ajie MIOHOBIIOBAHOTO NMPH MPaBHIIBHIA eKCIUTyaTalii cCupo-
BHUHH, 5K rimpobiont 3, c. 144-149].

Cy4acHe BUPOOHUITBO pUOONPOAYKIi CYIPOBOIKYETHCS BEIUKOIO Ki-
JBKICTIO OITOKBMICHUX BigXOiB (KiCTKH, IUTABHUKH, IIKipa, JycKa i T.1.),
o craHoBIsATh B 30 10 70% Bin Macu BuxigHOI cupoBunu [4, c. 55-58].

Y xap4oBiii MPOMICIOBOCTI KOJIareH i MPOAYKTH HOTO TiopOIIi3y BUKO-
PHCTOBYIOTBCSI NIPH BUPOOHMITBI KEIATHHY, U OCBITICHHS BHH, IS
OTPHMaHHS XapUOBHX IUIIBOK, MOKPHUTTIB, ICTIBHUX OOOJOHOK SIK CTPYKTY-
POYTBOpIOBaY — B 3JIMBKAaX TSI KOHCEPBIB 1 pUOHUX (apIriB, GOPMOBAHIX
pUOHHUX BHPOOIB, NPU BUPOOHUITBI IITY4YHOI iKpH, OyJIbIHOHIB, XOJOALIB,
COYCIB, PI3HUX 03/I0POBYMX HAIOIB Ta KOKTEHIIB Ta 5K J00aBKa — B XJ1i00-
MEKapChKOMY 1 KOHIUTEPChbKOMY BHpOOHHIITBaX [4, c. 55-58].

IHTepec 10 KoJlareHy, BHALICHOTO 3 pUOHOI MPOAYKIII, MOB’sS3aHUN 3
TUM, 110 TybudacTa eHuedanonarisi cTajga HAaCTUIBKH CepHO3HOI Tpobdie-
MOI0, III0 | BUKOPHCTAaHHS KOJareHy TBApUHHOTO IOXO/DKEHHS CTae Hebe3-
meqHuM [5]. Takox BiZoMoO, 10 KOJAreH TiApOOIOHTHOTO MOXOKECHHS Mae
HU3KY TIepeBar IO BiJHOIICHHIO JO TBapHMHHUX OunkiB. HaiOinmpmry min-
HICTh MalOTh OUTKOBHH TiIpoJi3aT pHOHOTO KOJAreHy, Tak sK € Tilmoalep-
TeHHUM, TOMY IO Ha 96% iIeHTHYHUIA JTI0ACEKOMY OUIKy [6, c. 525-534,
7, c. 456]. Y 10 rpamax koiareHy 3HaxXoquTbcs 9,4 r 6inmka, 10 Mr HaTpiro i
HEBEIIMKY KiTBKICTh KaJbIIif0, KaTi0, 3aIi3a.

B nmanuii wac iHTtepec a0 BigxomdiB pubomepepoOHOr0 BUPOOHHUIITBA
(TiTFOKO03aMiH, XOHIPOITHH, TOJIHEHACHYCH] JXUPHI KUCIOTH, hocdomimiay,
OiokanbIii, Gocdop 1 T.4.) K 10 JoKepena IMiHHUX 010JIOTTYHO aKTUBHUX
pedoBuH He cmabmae. KpiM Toro, BTOpMHHI pHOHI pecypcH BHCTYNAIOTh
LIHHOIO CHPOBUHOIO I OTPUMAHHSA Pi3HUX JIKYBAJBHHUX I CTUMYITIOIOUNX
IIpenapariB, TOMy IO MICTATh YHCJICHHI 010aKTUBHI KOMIIOHEHTH, SIKi Ma-
I0Th IMYHOAKTHBHY BJIACTHBICTb, 3JIaTHICTb HOPMAIi3yBaTH KpOB’SHUH
THCK, aKTHBI3yBaTH Mporecu TpapieHHs . OCHOBHUM HaIpsIMOM IepepoOKn
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BTOPUHHOT PUOHOT CUPOBHHH € OTPUMAaHHS 3 HUX 010JIOTIYHO HIHHUX KOM-
TIOHEHTIB, (i3i0JI0TiYHa POJIb 0OYMOBIIEHA IX 3AaTHICTIO BIUIMBATH Ha 00-
MiHHI mporecH, Opatu y4dactb y opMyBaHHI TKaHHH OpPTaHi3My JIFOIWHH,
Ha/laBaTH NPO]ITaKTHYHY Mit0, BUCTYMATH B SKOCTIi 3aTabHO3MIITHIOIOUNX
3aco0is [8, ¢. 129-136].

Sk Iokepeno puOHOTO KoJareHy IIUPOKO BHKOPHUCTOBYETHCS IIKipa
MOPCBHKHX 1 MPICHOBOJHUX PHO, JTycka puO, XpebeTHa KiCTKa, IUIABHUKH.
BupaeTrbes epClieKTUBHUM BHKOPHCTAHHS B CKJIaJi MOJIOYHUX HMPOIYKTIB
JUTS BiTHOBJICHHSI XPSINIOBOI 1 CIIOJNyYHOI TKaHWUHH, HOpMai3aIii Mikpod-
Jopu i B TOM K€ 4Yac Al HaJaHHS HEOOXIAHOI CTPYKTYpH INPOAYKTY
[9, c. 243-274]. Jlycka € CTPYKTYpPHO CKJIAaJHOI 0araTOKOMIIOHCHTHOIO
CHCTEMOIO, 10 CKIIAAEThCS B OCHOBHOMY 3 MiHEpAJIbHUX PEUOBHH 1 KOJIa-
TeHy, MOXE CIIy)KUTH CHPOBUHOIO JUIA OTPHMaHHS SK Xap4yoBOIo, Tak i
TEXHIYHOTO iXTiOKeJaTiHa, a BIAXOAM BiJf HOTO OTPUMAaHHS pPalliOHATIBHO
BUKOPHCTOBYBATH B SIKOCTI MiHepanbHOi q06aBku [10, ¢. 130-136].

TakuM YHHOM, OTPUMAHHS CTPYKTYPOYTBOPIOBAdiB 3 pUOHOT CHPOBUHH
€ JOCUTH BaXXJIMBUM 3aBIaHHAM. Y 3B’S3KY 3 LM HEOOXITHO pO3poOIATH
HaYKOBO OOTPYHTOBaHi i €KOHOMIYHO MPHUHHATHI CrIOcoOW TepepoOKH KO-
JareHOBMICHOI pHOHOI CHPOBHHH.
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DOl

BIIVIMB PEHENITYPHOI'O CKJIAZY IIICOYHOI'O IIEYUBA HA
PI3UKO-XIMIYHI BTACTUBOCTI TOTOBUX BUPOBIB

Ouaiiinuk H. B.
KAHOUOAam MexHiuHUX HayK, OOYeHm,
doyenm Kagedpu mexHoL02ill Xapuo8ux UPOOHUYME | peCMOPaAHHO20
2ocnooapcmasa
Buwuii naguanvuuii 3axnad Yrooncninku «llonmaecekuil yHigepcumem
E€KOHOMIKU [ MOp2i6iy
m. [lonmasa, Yxpaina

Hakoneuna 0. T'.
KaHOUOam mexHiuHux Hayk,
doyenm Kapeopu mexHoL02ill Xapuo8ux UPOOHUYME | peCMOPAHHO20
2ocnooapcmasa
Buwuii nasuanvnuii 3axnad Yrxooncninku «llonmascokuil ynigepcumem
EKOHOMIKU | MOP2iGi»
m. [lonmasa, Yxpaina

I'yzeBcbka L. 1.
cneyianicm euwoi kamezopii,
suxnaday gaxoux OuUCyunin,

2071064 YUKI080i KOMICIi cneyianvHocmi « Xapuoei mexHonoziin
BCII «Ilonmascokuil gpaxosuii konredxc Hayionanvrnozo ynisepcumemy
Xapyoeux mexHoao2iu»

M. [lonmasa, Yxpaina

Ha manwmii yac ypsimom 6araTboX KpaiH CBITY pO3pOOIIAIOTECS Ta peai-
3YIOTBCS IepKaBHI ITPOTPpaMH 3 MOKPAIEHHS XapyOBOI'O CTaTycy HaceleH-
HS 1110JI0 BUPOOHMIITBA XapuoOBHX MPOAYKTIB, sIKi 30aradeHi Ha ¢izionoriu-
HO-(yHKIiOHANBHI iHTrpenieHTH. JlaHa TMPOAYKIs KOHYE HEoOXimHa s
MiATPUMKH 3/10pOB’S Ta Tpane3aaTHOCTI TPOMaJIsiH, 3a0e3NeUeHHs T1/THOTO
MaiOyTHBOTO Yepe3 03J0pOBUYE XapuyBaHHS JITEH Ta IOHAITBA, OCKIJIBKH
iCHy€ €KOHOMIYHA KPH3a Ta IMOTipPIIYETHCS €KOIOTIYHA CUTYAITis.

Hai10i1p111 IepCIeKTUBHUMHEE TEXHOJIOT1] OOPOIIHIHIX KOHIUTEPCHKUX
BUPOOIB 3 BUKOPUCTAaHHAM BTOPHUHHOI POCIMHHOI CHPOBHHH. METO0 TaKuX
TEXHOJIOTiH € 30aradeHHs] KOMIJICKCOM BiTaMiHiB, MiHEpaliB, OpraHIYIHUMHI
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KHCJIOTaMH, XapYOBUMH BOJIOKHAMH Ta IHIIMMHU LIHHUMH KOMIIOHEHTaMH
xapuyBaHHsA. OcoOJIMBY yBary B LIbOMY IUIaHi 3aCJyTOBYIOTh BiIXOIU BU-
HOpOGHOTO BUpoOHHUITRA [1, ¢. 36].

Kicrouky, mKipoykd Ta 3aMUIIKA T'peOCHIB BHHOTPATHUX BHYABOK —
MOTYXKHE DKEPEJI0 Xap4dOBHUX BOJIOKOH, HOJI(EHOINIB, MaKpO— Ta MiKpoe-
neMeHTiB, BitamidiB (PP, C, xominy) [2, c. 17].

[IpobnemaMy BUKOPUCTAHHS BiAXOIIB BHHOTPAAHOTO BHPOOHWIITBA Yy
Xap4yoOBUX TEXHOJIOTiAX B YKpaiHi 3aiiManmcs HaykoBui HamioHampHTO
yHiBepcuTeTy XapuoBux TexHousoriii (KuiB), XapkiBChKOrO JiepKaBHOTO
YHIBEPCUTETY XapuyBaHHs i TOpriBii (XapkiB), JloHELBKOTO HaliOHAIBEHO-
r'0 yHIBEepCHTETY eKOHOMIKH 1 TopriBii iM. Tyran-bapanoscekoro (Kpusuit
Pir), a came: JIpo6ot B.1., Camoxsamosa O.B., Kacabosa K.P., lllunakosa-
Kawmentoka O.I'., bpukosa T.M., I'pesueBa H.B., 'oponucska O.B., Bymit-
pyk L.B. JlonaBaHHs BiIXO/iB BUHOTPaJHOTO BUPOOHUIITBA B Pi3HI Xap4oBi
MIPOAYKTH, HAIIPHUKIIAI, MAaKapOHHI BUPOOH, OOPOIITHSHI Ta IyKPOBI KOHIH-
TepcbKi BUpoOH, XIIi0, Ja€ MOKIMBICTE 30araTUTH TPAIUIiiHY MPOAYKIIiI0
KUTTEBO BAXIIMBUMH KOMIIOHEHTAMHM, HaJaTH il 030pOBYI BIACTHBOCTI,
a TaKOX MiABHUIIUTH SAKICTH 3, C. 6].

BpaxoByroun BHIle3a3HAUCHE, MOXKHA 3pOOUTH BUCHOBOK, IO MOPOIL-
KU 3 KiCTOYOK BHHOTpaNIy, BIIOKPEMIICHUX BiJl BUHOTPAJHHX BHYABKIB, €
LWIHHAMH Ta NEPCHEKTUBHUMHU N00AaBKaMH y BUPOOHMITBI OOpOLIHSHHX
KOHJUTEPChKUX BUPOOIB. 3BaXKal04n Ha 1€, 3aCTOCYBaHHs TaKUX ITOPOLIKIB
JUISL PO3LIMPEHHS aCOPTHMEHTY OOpOIIHSIHUX KOHJHUTEPCHKHX BHPOOIB
MacoBOro Ta (pyHKLIOHAIBHOTO ITPU3HAYECHHSI, € aKTYaIbHHIM.

OO0’€eKTOM JOCIIIKEHB Y JOCIIDKEHHAX € TEXHOJIOTisl HamiBpadpukary
MIICOYHOTO OCHOBHOTO Ta NPHUTOTOBJICHOTO HAa OCHOBI HHOTO HamiB(habpu-
KaTy i3 MOPOIIKOM i3 BHHOTPAJHUX KICTOYOK, a TaKOXK (i3UKO-XiMiuHI
moka3HukH. [IpemmeToMm moclimkeHb OOpaHO HamiBGaOpPHKAT ITiCOYHUI
ocHoBHumii Ne 8 [4, c. 16].

B sixocti 30arauyBaya BUKOPHUCTOBYBANM MTOPOIIOK i3 BHHOTPAIHUX Ki-
CTO4YOK, mo BupoOmserhest 3a TY VYV 10.8-34801551-004:2013 [5]TOB
Opion» (M. Oxeca) mix ToproBoro Mapkorw «Omneo Bitay.

VY penenrypi HamiBpaOpuKaTy MiCOYHOTO OCHOBHOTO 3[iHCHIOBAIH 3a-
MiHy OOpOIITHa Ha MOPOIIOK i3 BHHOTPATHUX KiCTOYOK Y KiJBKOCTI 8, 13,
18%. Bymo mocmimkeHo ToToBI Mico4yHi HamiBhaOpHuKaTH, MPUTOTOBIICHI 3a
CTaHJAPTHOIO PEUenTypoio (KOHTPOIBHUI BHPiO) Ta TOTOBI BHPOOH 3 J0-
0aBKOIO.

Jnst BUpOOIB i3 MCOYHOTO TiCTa BUMOIaM CTaH/AApTy IMOBHHHI BilMOBi-
JIaTH Taki MOKAa3HUKH, K BOJOTICTb, JIyXHICTh, HAMOYYBaHICTb, JIAMKICTB,
PO3CHITYACTICTE.
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OCKITBKH /10 pelenTypH MiCOYHOTO IEeYHBA BXOATH XIMIUHI pO3ITynIy-
Bayi, JOIITBHUM OYJIO TOCIIIXKCHHS JIYKHOCTI KOHTPOJIBHUX Ta JTOCTITHUX
3paskiB. BinmnmoBigHO 10 HOPMATHBHOI JOKYMEHTAIlil 3HAUEHHS MTOKa3HHUKa
JYXHOCTI IIeYrBa HE MMOBUHHO MEPEBUITYBaTH 2 Tpai. Bei gocmigHi 3pa3ku
3a MOKa3HUKOM Iry>kHOCTI Biamosimamm JJCTY 3781:2014.

Jani gociimpKkeHb pO3CHITIACTOCTI OOPOITHIHUX KOHIUTEPCHKUX BHUPO-
0IB 13 MICOYHOTO TIiCTa IMOKA3aIM, IO 31 301IBIIEHHIM KIIBKOCTI BHECEHOL
JI0OABKHU PO3CUITYACTICTH BUPOOiB 3MeHITyeThes Ha 1,2; 2.4; 7,4% Bimnosi-
JTHO JJIs 3pa3KiB 13 BHeCeHHsAM a00aBku 8, 13, 18%. Lle 3ymoBIcHO THM,
1110 MTOPOIIOK 13 BUHOTPATHUX KICTOYOK Ma€ JpiOHOANCIIEPCHY CTPYKTYPY i
y CTPYKTYpi Ne4HBa IIIJILHO 3allOBHIOE 1i MOpH, 1110, B CBOIO 4yepry, Oyxae
BIUTMBATH TAKOX 1 HA HAMOYYBaHICTb.
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Puc. 1. liarpama goc/iigaeHHs1 3MiHU PO3CHITYACTOCTI MICOYHOTO
NeYnBAa BiJ KIJIbKOCTI BHECEHOI J00aBKH

HamouyBaHicTh BUPOOIB 13 J0OABKOKO 3MEHITYETHCS TPH 30UTBIICHHI 11
BMicTy y penentypi. BcranoieHo, mo 3pasku 3 nofaBaHHsM 8 1a 13 %
MOPOIIKY BUHOTPAJHUX KICTOYOK MArOTh MOKA3HUK HAMOYYBAHOCTI BifIIO-
BiJTHO 10 BUMOT HOpMaTHBHOI mokymeHTarii (3a JJCTY melt moxa3HuUK Mae
o6yt e meHme 100 %). HamouyBaHICTh TaHUX 3pa3KiB MEHINA, Hi’)K HAMO-
YyBaHICTh KOHTPOJIEHOTO 3pa3Ky Ha 5,7 ta 11,85% i cranoButs 143,44 Ta
137,25% BignoBinHo. HamouyBanicTe meuuBa 3 18 % mobaBku ckianae
105,2 %, 1110 3HaXOAUTHCS Malke Ha HWKHIA MEKi HOPMaTUBHUX BHMOT.
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Puc. 2. [liarpama 3MiHM HAMOYYBAaHOCTi MICOYHOT0 MeYNBa
3a BMiCTOM NOPOLIKY i3 BUHOIPaAHUX KICTOYOK y penentypi

VYineHEHHS CTPYKTYpH TIeUuBa 3 J00aBKOIO, 3HIDKCHHS 3IaTHOCTI IO
HAMOKAaHHS Ta 30UTBIICHHS BOJIOTOCTI 3YMOBIIOIOTh 3HIDKEHHSI MTOKa3HUKA
mamiocti. [Ipy BHeCeHHI MaKCHMalbHOi KITBKOCTI JOOAaBKH ITOKAa3HUK
JaMKOCTi 3MeHInyeThest Ha 4,1%. Lle MaTMe HeraTHBHUI BIUIMB Ha opra-
HOJICTITUYHI TOKa3HUKH MTICOYHOT'O MeYHBA.

[lizcyMOByIOUM BHIIIE 3a3HAUCHE MOXKHA CKa3aTH, 10 MaikKe BCi pO3-
poOiteHi 3pa3ku 3a (Hi3UKO-XIMIYHUMH MOKAa3HUKAMH BIiIOBIIaI0Th BUMO-
ram JICTY, ane Hallkpamum 3pa3KoM i3 po3poliieHux € 3pa3ok Ne 2, B
perenTypi sIKoro 3amiHa OOpOIIHA Ha MOPOIIOK i3 BUHOTPATHHUX KiCTOUOK
ckianae 13% ockinpku nomaBaHHs 18% n00aBKU 3HAYHO 3MEHIIYE HAMO-
YyBaHICTh Ta JTaMKiCTh BUPOOIB, [0 HETATUBHO BIUIMHE Ha 3aCBOEHHS IIPO-
IYKTY.

[IpoBeneHi HAMU TOCTIHKCHHS TO3BOJSIOTH CTBEPDKYBATH, IO BIAIIO-
BiJTHO JIO 3aIPOTIOHOBAHOI TEXHOJOTii MOKJIMBO CTBOPUTH BHPOOH, SKi HE
MOCTYMAIOTECS 32 SKICHUMHU TOKAa3HHKaMU KOHTPOJBHHM, a 33 JESKUMU
NEPEBUILYIOTh IX.

Ha ocHOBiI mpoBeAeHUX MOCHIHKEHb PO3POOIEHO pelenTypy i TEXHO-
sorito neunBa «Pom3uHka» 3 momaBaHHAM 1342 % moOpoIIKy i3 BUHOTPAI-
HUX KICTOYOK Bix Macu OopomHa. OCHOBHI mapamMeTpy HOBOI TEXHOJOTil
HE BiPI3HAIOTHCS BiJ TPAIUIIiIHOI.
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BOCKONIOJAIBHI KOMIIOHEHTHU POCJIMHHOI'O
HOXO/J)KEHHA SAK @ YHKIIOHAJIBHI
JOBABKH KOCMETUYHUX IMTPOAYKTIB

Pynuesa JI. JI.
BUKNIA0aY KagheOpu mexHoN02ii RPUPOOHUX | CUHIMEMUYHUX NOJIMEDIS,
arcupie ma xapyoeoi npooyKyii
JBH3 «Yxpaincekuii 0eparcasruti XiMiko-mexHoL02iuHUll YHIgepcumenmy
M. [Jninpo, Vkpaiuna

Anapisinoa M. B.
KaHOUOam XiMiYHUX HAYK,
Odoyenm Kageopu mexHono2ii NPUPOOHUX | CUHIMEMUYHUX NONIMepI8, HCu-
pis ma xap4o8oi npooyKyii
JBH3 «Yxpaincekuii Oeparcasruti XiMiko-mexHoL02iuHUll YHIgepcumenm»
M. [uinpo, Vkpaiuna

Byxkano C. L.
KaHOUOam mexHiuHUX HayK, OOYeHnl,
npogecop kaghedpu inmezpoganux mexHoniozil, npoyecie i anapamie
Hayionanvuuii mexniunuil ynigepcumem «XapkiecoKuil noaimexHiuHuu
iHCmumymy
M. Xapxis, Yrpaina

Ha choropHimHiii eHb BOCKH IIUPOKO BHKOPHUCTOBYIOTHCS B PI3HHX
rajgy3six IpOMHUCIIOBOCTI.

3aB/sIKK CBOTH HU3bKIH BapTOCTI IIUPOKO BUKOPHCTOBYEThCS MapadiH,
SIKMH OTPUMYIOTH B pe3ysbTari AucTwiauii Hadronponaykris. IIpote BiH
Ma€ HU3BKI IMOKa3HUKHU SKOCTI B Xap4oBil Ta KOCMETHYHIH ramy3i, MOXe
BHSIBJISITH IIKIJUTHBY JIiFO Ha OPTaHi3M JIFOIUHH.

Takox y BeNMKiil KUIBKOCTI BUKOPHUCTOBYIOTh OJPKOJMHHH BICK, SKHH
Ma€e BUCOKI ITOKa3HUKH SKOCTI, ajle 9acTO MOXe OyTH aJlepreHHUM.

HalinpuitHATHIIMMY y BUKOPHUCTaHi € pocinHHI Bocku. HaiiBigomimi 3
HUX KapHayOCHKMI TaKaH/IENIBChKUHA MAlOTh HANBHILI TOKa3HUKHU SKOCTI,
asie 1 HalBUIILY BapTiCTh.

HenmoctynHicTe  BHKOPHCTaHHS  HAaTypalbHHUX  SKICHHX  BOCKIB
3yMOBMJIA TIOIIYK 1X anbrepHaTuBH. OepkaHi BOCKOIOMi0HI KOMIOHEHTH
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3 POCIMHHOI CHPOBHHH, & caMe, 3 COHSIIHMKOBOTO JYIUIHHHS, MalOTh
MOKa3HUKH, SIKI JyXe ONM3bKI JO HaWOLIbII BXKMBAHUX Y TOCHOAAPCT-
Bi(Tabm. 1).

Tabmus 1
®@i3nKo-XiMiuHi XapakTepucTuKN BocKiB [1]
Kapna- ST~ Bocko-
[Moxazumk yocekuit | IMapacdin A BicK moTi0Hi
BiCK KOMIIOHEHTHU
Kucnorae uncio,
- KOH/r 1-12 - 18-22 2-17
% [)
Hone e, % | 5145 - 7-11 11,0-12,4
2
Edipne uncio, ) _ ) )
wr KOH 75-86 87-107 98-108
Tewnepatypa | go.90 | 4565 60-70 65-73
miaBieHHs, °C
ennepatypa | ggg0 | 50-56 60-70 70-74
kpucramizanii, °C
Pyerma, riew® | Joo0 | 0,915 | 0,950-0970 | 0,920-0960
TToka3uauk 1,4410-
SATOMICHES, 1,4752 1,4420 1,4467 1.4500

Bynu npoBeneni AOCTiIKEeHHS BUKOPUCTAHHS BOCKOIIOMIOHUX KOMIIO-
HCHTIB COHSIIHAKOBOTO JIVIINIMHHSA, SK OUTBII SKICHUX Ta MACHICBHX,
B KOCMETHYHIN MPOMHCIOBOCTI, a caMe, y CKJIaJi Tiri€eHigHOro Oaip3amy
TS TYO.

lirieniyauii 6anbp3am st ry0 — KOCMETUYHUHN 3aci0, OJTUH 3 PI3HOBH/IIB
ryOHoi nomau. [Ipu3HadeHuit 1J1s 3aXUcTy HKHOT IWKipK Ty0 Bif Heclpu-
ATJIIMBUX BIUIMBIB HABKOJIMIIHBOTO CEpeNOBHUINA.3a3BHYAl y CKIIa/ll IIPOMHU-
CIIOBOI TirieHiYHUX Oajp3aMiB UIA T'y0 Ha HEepIIOMY-APYroMy MICI #ie
napadin, BazesiH ab0 MOCH 3 IIi€l cepii — aemieBa 3amMiHa HATYpalbHUM
omisiM abo xupam. BiH He 3BOJIOXKY€E 1 HE )KUBUTH T'yOH, a CTBOPIOE HA T10-
BEPXHI IUTIBKY, sIKa IOCTYINOBO 3’inaeTbes. J{o ckiany ririeHivHUX Oanb3a-
MiIB U1l TYO MOXKYTh BXOAWTH HaTypalbHi POCIMHI BOCKH (KapHayOCHKHH,
KaHAETIUIGCPKUN Ta 1H.), SKi 3HAYHO WiJBHINYIOTh KOPHCHI BIIACTHBOCTI
Oamp3amiB st ry0. HemomikoM Takux Tiri€eHIYHHX Oaib3aMiB ais Ty0 €
BHCOKA I[iHA.
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Tomy Oys0 IpoBEIEHO AOCIIIKEHHS BUKOPHCTAHHS OJEpIKaHUX BOC-
KOITOIOHNX KOMIOHEHTIB 3 COHSIIHMKOBOTO JIYIIIMHHS B PELenTypi Tiri-
€eHiYHOTO Oanp3aMy AJs ry0, 3aMiHIOI0YH napadiH Ta KapHayOChKUH BIiCK.

OpnepxaHuii TirieHiYHAN Oanb3aM I Ty0, A0 CKIamy SIKOTO BXOMATH
BOCKOITIO/IIOHI KOMITOHEHTH COHSIIHUKOBOTO IYIIIIHHHS, MAalOTh CBITIWI
KOJIip, IPHEMHUH apoMaT Ta OJHOPIAHY 33A0BUIbHY KOHCHCTEHII0. JIeTko
Ta piIBHOMIPHO HaHOCUTHCS Ha TyOm. BifcyTHe Bim4yTTS IUTIBKH Ha ry0ax,
OoTXKe TyOom auxarThb. JloOpe 3MImyeThCst 3 pi3sHIMH KOMIIOHEHTaMH, CTBO-
PIOE CTabLIbHY CTPYKTYPY Ta HE Ma€ MIKIiIJIMBOTO BIUIMBY. € OULTBII jerie-
BUM HI)X IMIIOPTHI POCIMHHI BOCKH.

3aju1s1 BU3HAYCHHS JIOLIJIBHOCTI BUKOPUCTAHHS BOCKOIIOJIOHMX KOMIIO-
HEHTIB COHSIIHUKOBOTO JIYIINUHHS, K KOMIOHEHTY Tiri€HiYHHUX Oanb3a-
MiB Ui Ty0, Oyla mpoBeleHa MOPIBHsUIbHA OIIHKA ITOKa3HMKIB SIKOCTI
6anb3amiB st ry0 (Tadm. 2), 3rigHo 3 [2].

Ta6mums 2
IlopiBHs/ILHA XapaKTepuCTHKA 3pa3KiB
ririeHiyHoro dajb3amy ajs ryo

INoxa3Huk Hopma |  bampzam*
SosHimmHii BHCILT HOB(?pXHa IJIajika, O/IHOpinHa,
piBHOMIipHO 3abapBiicHa
Komip BractuBuii nanoMmy By BUPOOY
[Ipuemuuii, B1acTUBUIA JaHOM
3amax p ’ A y
BUAY BUPOOY
Masoxk PiBHHU#, ogHOpIAHUN
Temneparypa
patypa 55-80 66,4
Kpamienafingsg, °C
Kucnorue uncno, mr KOH/r He Oimpire 15 4.3
KapOowninsHe umncio, .
ur KOH/r He OibIe 8 3,5

*banvzam, 00 CKAady AKO20 8X00AMb B0CKONOOIOHI KOMNOHEHMU COHAUHUKO-
68020 JIYUINUHHSL

B pe3ynbTati MOpIBHSHHS BHIIHO, IO 3pa30K HA OCHOBI BOCKOMOIIOHMX
KOMIIOHCHTIB COHSIIHUKOBOTO JYIIMWHHS Ma€ MOKa3HUKH, BIAOBIHI IO
[2]. TlopiBHSIHO 3 HOPMOIO, OZICPIKAHUIT 3pa30K Ma€ JIelo OLIbIII TOKa3HU-
KH TeMIIEpaTypu KpaIUIeNaJiHHsA Ta KUCIOTHOro ymcia. Lle oOymoBieHo
THM, 1[0 BOCKOTO/II0HI KOMIIOHEHTH COHSIITHUKOBOTO JYIITUHHS, SKi BXO-
JITh 70 CKIaAy TirieHiYHUX Oanb3amiB i ry0, MaloTh y CBOIM XiMiuHiH
CTPYKTYpl BHUCOKOMOJIEKYJSAPHI >KHPHI KHCIOTH Ta BHUCOKOMOJEKYIIIPHI
CITUPTH, SIKi MaIOTh OiTBITY TEMIIEpPaTypy IUIaBICHHS.
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THHOBAIIMHI METO/IA 3BATAYEHHS BEPE30BOI'O COKY

CyrkoBuu T. 1O.
KAHOUOAam MexHiuHUX HayK, OOYeHm,
doyenm Kapeopu mexHoL02itl Xapuo8ux eUpoOHUYME
i pecmopannozo 2ocnooapcmea
BH3 Vkooncninku «Ilonmagcvkuii ynieepcumem eKoOHOMIKU | mOpeiéni
m. Ilonmasa, Ykpaina

HMansamosa . I.
KaHOUOAam mexHiuHUX HayK,
doyenm Kagedpu 6ioiHdcenepii i 600u
Odecvka HAYIOHALHA AKAOEMIS XAPYOBUX MEXHOL02il
M. Ooeca, Yrpaina

Honoxumuukosa JI. O.
KaHOUOAam mexHiuHUx HayK,
Odoyenm Kapeopu mexHoL02it Xapuoux eUpoOHUYME
i pecmoparnHo2o 2ocnodapcmea
BH3 Ykooncninku «Ilonmascokuil ynigepcumem eKOHOMIKU | Mop2ienin
M. [lonmasa, Yxpaina

Hecnpustnusi ¢akTopu 30BHINIHBOTO CEPEIOBHIINA BIIMBAIOTH HA OP-
TaHi3M JIOIUHH. 3MIITHEHHS 3/I0pOB’S HACEICHHS MOXE BifOyBaTHCS IIUTS-
XOM BKJIFOYEHHS B DAIliOH NMPOIYKTIB Xap4yyBaHHS, II0 MAae BUPAKECHUH
npoGinakTHYHK 1 TiKyBalbHUHA BrMB [1, c. 7].
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[oBHOWIHHE 1 30anaHCcOBaHE Xap4yyBaHHs, 3 BpaXyBaHHAM HOTO JIiKyBa-
JIbHO-03/10pOBYMX (DYHKIIH, BUMarae MOIOBHEHHS PAIliOHy KOXHO JII0 -
= O6mm3pko 600 HyTpieHTamMu. OZHAM i3 OCHOBHHX JDKEPEI ITNX PEUOBUH €
JUKOPOCTYy4Ya IUIOAOBO-STiTHA CHPOBHHA, K KyJIbTHBOBaHA TaK 1 Ta, IO
IUTOIOHOCHUTH Ha JIOHI Ipupoan. BoHa MpUpoIHO MICTHTE 3HAYHY KiJIBKICT
6iomoriuao akTHBHUX pedoBUH (BAP), ki BUSBISIOTH IO3UTHBHUI BIUIHB
Ha OpTaHi3M JIFOJUHH, TisSUTbHICTH HOTO HEPBOBOI i CEPIIEBO-CYIMHHOI CHC-
TEM Ta CIpPUAIOTH HOpMaizamii GpyHKIii okpemux oprasis [2, c. 9]. Tomy
mBHKe 3a0e3nedYeHHs opranizMy JtoauHu BAP € onnuM 13 Baromux 3a-
BIaHb CHOTOJICHHS, BUPILIUTH SIKE MOXIIMBO, PO3pOOJIIIOUN HOBUH acop-
TUMEHT HaroiB (yHKIIOHAILHOTO MPU3HAYCHHS.

HaiiB)xMBaHIIIMM Xap4OBHM IPOAYKTOM, SKHH MaKCHMallbHO IIBUJIKO
36arauye opranizm moaunu BAP i Bupiirye npo6iemMy MiKpOHYTPIEHTHOTO
nedinuTy € HaTypajdbHI COKM Ta (DYHKI[IOHAJBbHI Hamoi Ha IX OCHOBI
[1, c. 69].

3aBnaHHIM, SKE MOTPeOye KPeaTUBHOTO BUPIIMICHHS, € HEOOXiTHICTh B
po3poO1ii HaroiB, sKi 0 3a0e3meuyBaTd MaKCUMaIbHHUN BiICOTOK BiIIOBIif-
HOCTi 0O0BMM IOTpeOaM JII0JCHKOTO OPTaHi3My B OCHOBHUX ITO>KUBHHX Ta
610JI0TIYHO aKTHBHUX PEUOBMHAX. BUpPIMICHHS BOTO 3aBOAHHS MOXIIHBE
3a pPaxyHOK BIIPOBADKCHHS TAKMX TEXHOJIOTIYHHX MPHHOMIB, SKi O mamm
3MOI'y OTPUMYBATH CiK 3 BUIIMM CTYIICHEM 30epekeHHst BAP.

[MapanensHO 3 BUIE3a3HAYEHUMH 3aBJAHHSIMH HEOOXIIHO BUPIIIYBaTH
npoOieMy 0e3BiIXOIHOrO BUKOPHCTAaHHs CHpPOBUHHU. lle MOXIMBO 3a pa-
XYHOK BIIPOBAJKEHHSI TEXHOJIOT1H 110 KOMIUIEKCHOMY BUKOPHCTaHHIO BTO-
puHHOI cupoBuHH. Came BOHAa B 3HAYHUX KUIBKOCTSIX 3aJIMIIAETHCS 11032
YBarolo MiciIsi OCHOBHOTO TPOIECY BHIIyYEHHs COKY, XO04a MICTUTh Maibke
BECh CIIEKTp HEOOXITHWX HYTpi€HTIB. BUpIIICHHS OKpecIeHUX 3aBIaHb €
JOCUTh aKTyaJbHUM 1 MEPCIEKTUBHUM, SIKI MH MOCTaPAEMOCH PO3B’S3aTH,
BUKOHYIOUH JIOCIIJDKEHHS B MEXax Ii€] HayKOBOi CTaTTi.

Ha croromHinmHii JeHb icHye 0araTo COKiB, 5IKi 32 CBOEIO IIPUPOJIOI0 HE
nyxe Oarati HEOOXITHUMH I JIOACEKOTO OpraHi3my HytpieHTamu. On-
HHUM 13 Takux € Oepe3oBuii cik [3, c. 29-30]. Tomy nouiibHUM € #oro Ha-
CHUYECHHS KOPUCHUMH KOMIIOHEHTAMH JAUKOPOCIIUX SITII.

MeToro pobOTH € YIOCKOHAJIEHHS TEXHOJIOTiI OTpUMaHHS HaIoiB Ha
OCHOBi 0epe30BOT0 COKy HUISXOM BHUKOPHCTAHHS BTOPHHHOI IMKOPOCIOI
CHUPOBHUHHM i3 OOJIMUXM Ta MPUIIBHAIMIEHHS Tpolecy ekcrpakmii BAP 3a
paxyHOK BUKOPHCTAHHS YIBTPa3BYKOBOi OOPOOKH.

JJis OCSTHEHHS MOCTaBJICHOI METH HEOOXiTHO OYyJI0 BHUPININTH HHU3KY
B32€MOIIOB’I3aHUX 3aBJIaHb!
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TEOPETHYHO OOIPYHTYBATU JOIUIBHICTP BUKOPUCTAHHS HETPATUIIAHOT
POCJIMHHOI CHPOBHMHHU U 30aradeHHs OCpe30BOrO COKY 3 METO IiJIBU-
IIEHHS HOTO Xap40BOi HiHHOCTI;

— DOCHiANTH BIDIHB Y3-00poOkM Ha (i3MKO-XIMiUHI MTOKa3HUKH OTPH-
MaHHUX HAIIOiB.

OmHUM 13 SCKpaBUX IPEACTaBHUKIB TUKOPOCIHX AT € oOmimmxa.
OxpiM IyKpiB, BoHa MicTHTH BiTaminu By B, PP, A, E, K, D, C, nybunsni
PEYOBHMHH, OpPTaHiUHI KHUCJIOTH, KUPHI OIii, edipHi 0ii, MIEKTHHOBI pedo-
BUHH, MIiHEPaJbHI COJI KaJbI[if0, MarHito Ta 3amisa [4, c¢.17]. Ha ckinbku
OaraTi BU4aBKY OOJINUXH HaBeACHO B Tabmuii 1.

Ta6muis 1
Di3uKo-xXiMiuHi MOKA3HUKHN BUYABOK i3 001inuxu (n=3; p=0,95)

Ne Ioxa3HuKH 3HaveHHs
n/n

1 Bwmict cyxux pedoBuH, % 10,0

2 BwMicT THTpOBaHHMX KHCIOT,% 0,73

3. BwmicT L-ackopOiHOBOT KHCIOTH, 59.0

mr/100r
4 Bwicr B-kaportuny, mr/100 T 30,0

AHaNi3ylOud OTpPUMaHi JaHi, MOXXHA CTBEPIXKYBATH, LIO BTOPHHHA
CHUpPOBHHA OOJIITK TOCUTH Oarara OiOJIOTIYHO aKTUBHUMH pedoBHHA. Tomy
ii TOLiIBHO BUKOPHCTOBYBATH JUIsl 30arayeHHs1 6epe30BOro COKY.

KopucTb Oepe30Boro coky O4eBHIHA, aJie BApTO PO3YMITH: LieH CiK — He
JIKH, a JApOBaHUI NPUPOJOI0 XOPOIINH Hamili 3 aHTHAJIEPreHHUMH, TPO-
TU3ANaIbHIMU Ta IMyHO3MIYHIOIOUMMH BIACTUBOCTSMH.

TaGmuns 2
®Di3zuko-xiMiuHi nokazHuku 6epe3oBoro coky (n=3; p=0,95)
Ne m\n IMoxa3zHukn Cik 0epe3oBuii
1. BMicT cyxux peqoBuH, % 5,00
2. BMmicT THTpOBaHHMX KUCIIOT,% 0,10
3. B’a3kicTh, Mm% ¢ 107° 6,43
4, KonbopoBicTh, O1.0NT.IYCT 0,05

30aradeHHs1 6€pPe30BOTO COKY, KW MICTUTh HE3HA4HYy KinbKicTe BAP
€KCTpaKTaMH BTOPUHHOT CUPOBHHH 13 O0JINNXH, 320€311€4YNTh MOKPAILEHHS
xapuoBoi LiHHOCTI. be3Biaxo/He BUKOPUCTAHHS NPUPOJIHIX pECypCiB 1acTh
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3MOTY BUTOTOBJISITH (DYHKIIIOHAJBHI HAroi, SIKi MalOTh aHTHOKCHIAHTHY,
3arajJbHO3MIIHIOBAJIbHY, 3aCIIOKIHIMBY 110 Ha OPTaHi3M JIIOJMHU

OpmHUM i3 IHHOBAIIMHUX METOIIB IOTEpPEIHBFOI 0OPOOKH CHPOBHUHH €
3aCTOCYBAaHHS YJIBTPa3BYKOBOI 00poOKu. B pe3ynprati ynbpTpa3ByKoBoi il
BiIOYBa€ThCS PYWHYBAHHSA KITHHHUX CTPYKTYp, IO IPUCKOPIOE TIPOIIEC
Mepexoay KOPUCHUX KOMIIOHEHTIB B €KCTPAreHT 3a paxyHoK nudysii [5, c.
167]. Excrparenrom ciayryBaB Oepe3oBuil cik. BuuaBku B KimbkocTi 1:2
00po0IsAMK yIBTPA3ByKOM TIPOTATOM IIeBHOro dHacy. Ilicis mpoBenmeHHS
NIPOLIECY EKCTparyBaHHS OTPUMaHI €KCTPAaKTH (iNbTPYBAJIH 1 HEpeBipsuU
Ha BMICT CyXHWX PEYOBHMH, THUTPOBAHUX KHUCJIOT, acKOpOIHOBOI KHCIIOTH,
B-xapoTuHY, B’SI3KICTh Ta KOJIbOPOBICTb.

Tabmus 3
Bnuoiue TpuBanocti ¥Y3-06podku Ha 3MiHu (iznKo-XiMiYHHX
NMOKA3HUKIB 0TPUMaHoOro Hanow (n=3; p=0,95)

TpuBajicTh 00po0OKH, XB
IMoka3zuuku P P >

Ne m\t
Cik 6epe3oBuii
Bropunna
CHPOBHHA

10 [ 15 [ 20 | 25 | 30

Ooainnxa

50 10,0 | 58 6,2 6,8 7,0 71

1 Bwmict cyxux
' pedoBHH,%

2 BwMicT THTpOBaHHX
' Kuciot,%
Bwicr L-

3. ackopOiHOBOT - 59,0 | 205 | 22,3 | 248 | 256 | 27,2
kuciioTd, mr/100r

0,1 0,73 | 0,44 | 0,48 | 0,52 | 0,58 | 0,50

4 Bwmict f-kapoTuHy,

Mr/100 T - 300 | 183 | 187 | 191 | 196 | 20,1
B’s3kicts,

5. w2106 643 | - | 646|648 | 649 | 650 | 6,52

6. KOombopoBicTs, 0,05 - 02 | 025|030 | 036 | 047

0/l. OMT. TYCT

AHali3 1aHUX NMPUBOAWTH IO BHCHOBKY, IO 3a JOIOMOTOIO 3aIpOIio-
HOBaHOTO METOAY YJbTPa3ByKOBOi 0OpOOKH BTOPUHHOI CHPOBHHH JUKOPO-
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CJIUX ATiJ OOJNINMXM OTPUMYEMO HaIii, KW B 3Ha4YHIA Mipi 30araueHnit
010JI0T1YHO aKTUBHUMH PEYOBHUHAMM.

BucHoBku. IligBoasum MiACyMKH OTPHMaHMX JAHHWX, MOKHA CTBEP-
JOKyBaTH, 0 00po0Ka yiabpTpa3ByKoM mpoTsiroM juie 30 XB B MOPiBHAHHI
3 TPAAUIIHHIMHA CII0OcOOaMU eKCTpaKIlii, IKi TPUBAIOTE 6 ... 24 rox i OiIb-
111e, 3HAYHO MPHIIBHU/IIIYE MPOIEC EKCTPAKIIii.

Otpumannii Hamidi MictuTh B 1,4 pasu OuTbIle CYXHX PEYOBHH,
B 5 pa3iB — TUTPOBaHHX KHCJIOT, B 9,4 pa3iB 3pocia KOIHOPOBICTH;
B’s3KicTh 3pocna Ha 0,9 % B MOpIBHSHHI 3 KOHTPOJBHUM 3pPa3KOM, SKUM
ciyryBaB Oepe3oBuii cik. A 100 r oTpuMaHOro Hamnoo 3ade3neyye TPeTHHY
no6oBoi motpebu y Bitamini C. Tomy 3acTocyBaHHS OOpPaHOTO METOAY
nonepenHboi 00pPOOKH BTOPUHHOI CHPOBUHU € JIOIIbHAM, aKTyaJbHUM Ta
TaKUMHU, SIKi BUIIPABJAIHM HAIll O4iKyBaHHS.
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BUKOPHUCTAHHSA PUCOBOI'O BOPOIIIHA
B TEXHOJIOT'TI BICKBITHOI'O ITIEYNBA

Meayabko B. M.
KaHOUOAam mexHiuHux HayK, OOyeHn,
Odoyenm Kageopu mexHon02iti Xap4o8ux eupoOHUYME
i pecmopannozo 2ocnodapcmea
BH3 Vkooncninku «Ilonmagcvkuii ynigepcumem eKoHOMIKU | Mop2ieni»

Daxypi M.
cmyoenm 0enHoi hpopmu HaABYAHHSA
Haguanvno-nayrkoeuii incmumym Xap4o6ux mexHonoei,
20MeNbHO-PeCMOPAHHO20 MA MYPUCIUYHO2O0 DI3HECY
BH3 Vkooncninku «Ilonmagcvkuii ynisepcumem eKoHOMIKU | MOp2ieni»
M. llonmasa, Ykpaina

B cydacHOMYy CBITi 3 pO3BUTKOM TEXHOJIOTiH JIFOJIMHA OTPUMYE SHEpril
(kayopiii) Oinbllle, HIX BUTpayae, IO MPHU3BOJUTH 0 BHHUKHCHHS
HAJUIMIIKOBOI Baru, 3aXBopioBaHb ceplisl. ChOrOMHINIHIA CrIoXHUBa4 Oilb-
IIOI0 MIPOIO HaJlae MepeBary 3J0pOBOMY XapuyBaHHIO, L0 CIIPHSE 3poOc-
TAQHHIO TEMITIB PO3BUTKY aCOPTUMEHTY OOPOLIHSHUX KOHAWTEPCHKHUX BH-
poOiB. Y KOXHOTO HAapOJy iCHYIOTH CBOi icTOPHYHO c(HOpMOBaHI 0COOTH-
BoCTi XapuyBaHHs. CBOTOIIHI MPOIeC 3aNI03MYCHHS HAIlIOHAJHHUX BUPOOiB
Hne nyxe mMBUAKO. BOpOIIHsSHI BUPOOU MICTATH 3HAYHY KUIBKICTH IYKPY,
KHPY 1 Maike HEe MICTATH BiTaMiHIB 1 Makpo-, MikpoeneMeHTiB. B Ykpaini
BEJIMKOIO MOMYJIAPHICTIO Hapasi cepell MOJIOAI KOPHCTYIOThCS KalKeWKH,
Maddinu, M’ ki Badui, 6ickoTTi Ta iH. [1, c. 30; 2, c. 47].

bickBiTHe me4nBoO 3aiiMae BaroMe Micle y BUPOOHHUILTBI OOPOLIHSIHUX
KOHAUTEPCHKUX BHPOOIB 1 KOPUCTYETHCS BENUKHUM ITOIHTOM y HACEIECHHS.
Po3poOka TexHOIOTi# OOPONTHIHNX KOHAWTEPCHKUX BHPOOIB i3 BUKOPH-
CTaHHSIM POCIMHHOI CHPOBWHH ITiJBUIICHOI Xap4oBOI MIHHOCTI — BaXJIH-
B€ MUTAHHS, AKUM 3aiiMaInCh Pi3HI y4eHi y CBil yac. Y CBOIX eKcrepu-
MEHTaxX BUEHI y 3HAa4yHii Mipi 3aCTOCOBYBaJM (PYKTOBY, OBOUEBY CHPO-
BUHY 1 3J1aKH.

Puc BBakaeThCs OJHIEIO 3 HAMCTAPIMINX OKYJIBTYpPEHHUX 3JIAKOBUX POC-
JvH B cBiTi. @parmenTH Horo nepepodku Oynn 3HalaeHi B Kurai B mapax,
sikuM Oipie 11 THcsd pokiB. BaThKIBIIMHOKO KYJIBTYPH € MIBJCHHUAN CXiJ
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€Bpa3ilicbkoro KOHTHHEHTY. B nanmit yac icHye Omusbko 2500 copris, B
OCHOBHOMY KYJITHBY€EThCSI B TpOIIiKax i cyOTpomikax Asii, Appuku, Ame-
puku Ta ABctpaiii. Puc — omHOpiuHa pocnuHa poanHU 3nmakoBux. lliHHa
3epHOBA KYJBTypa — OCHOBHHM Xap4OBUH MPOAYKT IJs OLIBIIOI 9aCTHHHU
HaCeJICHHS HAILOI IUTAHETH 1 pyTa 3a 3HAYCHHSAM 3€pHOBA KyJIbTypa IICIA
mmenwi [3 ¢. 129; 4 c. 4].

AKTyaJIbHUM € TIMTaHHS PO3IMINPEHHS aCOPTHMEHTY OOPOIIHIHUX KOH-
JTUTEPCHKUX BUPOOIB MiABHUIIEHOI XapdoBoi HiHHOCTI. TakuMu Bupobamu €
OickBiTHE eunBo «MaieH» i «CaBosipai».

«Mannen» (¢p. Madeleine) — ¢paHiy3cbke OiCKBITHE IIE€YHBO HEBEJIH-
KOT0 po3Mipy, 3a3BHYail BUTOTOBISIEThCA Y (hopMi MOpPChKUX rpebiHiB. s
BUIIIYKa KOPUCTYETHCS HE3MIHHUM ycmixoM y ®panuii i €Bpori B Hijomy.
CBO€I0 BCECBITHBOIO MOMYJISAPHICTIO MeunBo «MajieH» 3000B’s13aHe po-
Many Mapcesns [Ipycra «Y nourykax BTpadyeHOro 4acy».

OCHOBHOIO CHPOBHHOIO IUIsi BUPOOHHUIITBA OiCKBITHOTO TeunBa «Man-
JIeH» € OOPOIIHO, BEPIIKOBE MAaCJIO, IIyKOp 1 stifid. [y oTpuMaHHs 1e4nBa
CIOYATKY pO3M’SIKIITYIOTH BEPIIKOBE MAaclo i 30uBatoTh potsaroM 7-10 xB.,
JIOJJAIOTH TIOJIOBHHY KiJIBKOCTI IIYKPY-TICKY 1 30MBarOTh me 5-7 XB., MOTIM
JOAAI0TH CIK U LeAPY JTUMOHA. SIHI 1 )KOBTKHM 30MBAOTh 3 PEIITOIO IyKPy-
micky mpoTsroM 10 XB. 10 yTBOpEeHHs CTiiKoi miHK. J{o 30uTOi sieuHOi MacH
JIOAAI0Th CyMIlI MPOCISTHOTO MIIEHWYHOT'O OOPOILIHA 1 pO3MyIIyBaya, MOTiM
JIOZIAl0Th 30MTe BEpLIKOBE Macyio. Bce perenbHO nepeminnytoTb. ['oToBe
TICTO 32 JIOTIOMOTOK KOHJWUTEPCHKOTO MilllKa BUKJIAJAI0Th y CHELiabHO
miaroroBieHi Gopmu st neynBa «MaIjeH» y BHIIISAAI MOPCHKOI MYIILIL.
Bumnikarots npu Temneparypi 200-220 °C nporsirom 10 xB. ['oToBe neunBo
OXOJIOJUKYIOTb.

TexHosoriuHa cxema MpUTroTyBaHHS «MaJUleH» CKIagaeThCs 3 MOCIHi-
JIOBHOCTI HAaCTYITHMX ONEpaliii: MiJroroBKa CHPOBHHM 10 BUPOOHHIITBA,
JI03yBaHHSI, 3aMic Ticta, opMyBaHHsI, BUIIUKa, 30epiranus [5, ¢. 129].

IMeunBo «CaBosipzi» Oyno BuHaiineHo me B XV cromitti B ITamii, mpu
nBopi repuorie CaBoichkuil. Kyxap BUHAWIIOB penenT 3 MPHBOAY MPHUI3Y
kopoust @panmii B rpadctBo Capoiis. [leunBo mae i iy Ha3BYy — «JlaMchb-
Ki Mampuukny. Bupib mae MKy 1 HKHY KOHCHCTEHIIIIO, BiIMiHHO BOMpae
CHPOIH 1 JDKEMH, 3aBJSIKM 4OMY BUKOPHCTOBYETHCSI K OCHOBA 0araTthox
neceptiB. J[ns mpuroTyBaHHs OickBiTHOTO TieunBa «CaBOsIpIi»: CIOYATKY
BiIUIAIOTH O17TKK BiJl )KOBTKiB. JKOBTKH 30MBAIOTh 3 I[yKPOM MPOTATOM 5-7
XB., IOJIAI0Th TPOCisiHe mmeHnIHe 0oponrHo. OkpeMo 30MBaIOTh OUTKH 10
TOCTPHUX MIKIB 1 MOCTYIIOBO JOMAIOTH iX /0 SIEYHO-OOPOLIHAHOI cyMiri,
3aMIIIyIOTh TICTO. 3a JONMOMOTOI0 KOHJIMTEPCHKOTO MilllKa BHKJIAJAIOThH
TICTO Yy 3a3maierigp miArotoBieHi Qopmu s neyuBa. BumikaroTh
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12-14 xB. npu Temneparypi 180 -190 °C. ['oToBe MeYMBO OXOJOKYIOTH
1 3BUTHHSIOTH 3 hopmu [6 ¢.3].

JocmimkeHs i3 BUKOPUCTaHHSAM PHCOBOTO OOpOIIHA [UIA 30aradeHHs
meunBa «Mamnen» 1 «CaBosipai» OIONOTIYHO AKTHBHUMH PEUYOBHHAMHU
Ta IIBUIIEHHS HOTO XapuoBOi IIHHOCTI HE MPOBOAMWIOCA. ToMy icHye
HEOOXIIHICTh TAKUX JOCIHIIKEHD.

MerToro po6oTH 0YyJI0 YAOCKOHAICHHS TEXHOJOTIH 1 pO3IIUpPEHHS acop-
TUMEHTY OickBiTHOTO TeumBa «Mamnen» i «CaBogpai» 3 BUKOPHUCTAHHIM
POCIMHHOI CHUPOBHHH IIiIBUIIICHOT Xap4OBOi LIHHOCTI — PUCOBOr0O OOpoIII-
Ha. Bynu ckmajeHi MONENbHI CUCTEMH — 3Pa3KH MEYHBA i3 BMICTOM PHUCO-
BOT0 OOPOIIIHA BiJl CyXUX PEUYOBUH MIICHHYHOTO OOPOIIHA Y KITBKOCTI Bif
10 % mo 30 %. [IpoBeneHi ekcriepUMEHTAIbHI TOCTIIKCHHS 110 BU3HAYCH-
HIO (i3MKO-XIMIYHHX, CTPYKTYPHO-MEXaHIYHUX, OPraHOJCNITHYHNUX MOKa3-
HUKIB SKOCTI BHpOOIB. BcTaHOBIEHO, IO PO3POOJICHI 3pa3KH ICYHBA
«Maanen» i «CaBosipai» Maiy BICOKI OpTaHOJENTHYHI MOKa3HUKH SKOCTI,
HaAOyJIM OPUTIHABHOTO CMAaKy Ta 3alaxy 3a PaxyHOK BHECEHHsS J00aBKH.
HaiikpammMu moka3HHKaMH SIKOCTI BiIPI3HSINCH 3pa3Ku OICKBITHOTO Iie-
gmnBa «Mamien» i «CaBospmi», mo MicTatb 20 % pucoBoro 60pomIHa.
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OCOBJINBOCTI TEXHOJIOI'TYHUX ITPOITECIB HAHECEHHS
30BPA’KEHb HA TEKCTHUJIBHI MATEPIAJIN

IIpuéera /1. B.
Kanouoam mexHivHux Hayx,
doyenm xkagedpu Mawun i anapamie, eneKkmpomMexaHivHux
ma eHepeemuyHux cucmem
XmenbHuybko2o HayionarbHo20 yHigepcumemy

Cwmytko C. B.
Kanouoam mexHivHux Hayx,
doyenm xkagedpu Mawiun i anapamie, eneKkmpomMexaHivHux
ma eHepeemuyHux cucmem
XmenbHuybko2o HayionanbHo20 YHigepcumemy

Onodpiiiuyk B. 1.
Kanouoam mexHivHux Hayx,
doyenm xkaghedpu Mawun i anapamis, eneKmpomMexanivHux
ma eHepeemuyHUX cucmem
XmenvHuybKko2o HAYioHAILHO2O YHIBEpCUmeny
M. XmenvHuyobku, Yxpaina

[IpuHT HA ONM31 MOMYNSAPHUH SK cepell JIOJAEH, OXOUYNX BHUIUIMTHCS 3
HATOBITY, TaK 1 cepell BIaCHUKIB Oi3Hecy, sIKi X0UyTh MIPUBEPHYTH YBary 10
CBOTO OpeHjy.

Brepie npyk Ha TkanuHi 3’siBUBCs B 50-X pokax XX cromitts y ®rno-
puni, 3aBasaku kommadii Tropix Togs [1]. ¥V 1959 pori BuHaWumM CTiiiki
(hapbm s ApyKy Ha CBITHIOTaX, PyTOOJKAX 1 IHIIOMY TEKCTUIIIO, 3aBISKH
YOMY BIQJIOCS 3HAYHO YPiI3HOMAHITHUTH MOYKIIMBOCTI METO/LY, aJie TiIbKU B
80-x pokax XX CTONITTS NPUHT HA TKAHUHI MOYaB HAOyBaTH HOBOTO
3MICTY — CTaB CBOEPIHUM CIIOCOOOM PO3MOBICTH CBITOBI PO CBOI HOTJIAIH
1 3axoruieHHs [2].

Kpim 0310051€HHSA 0Ty, IPYK Ha TEKCTHIBHUX Marepianax BHKOPHC-
TOBYETBCS JUISl CTBOPEHHS CyBEHIPHOI MPOIYKIii, a pexyiiaMa Ha TeKCTHJI
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cTaia Juist Oi3Hecy HalOiIbII 3aTpeOyBaHMM HaNpsIMKOM roJtirpagii. Buau
JPYKY Ha TKaHHMHI JJO3BOJISIIOTH OTPHMATH HEJOPOTHH, TP 1IbOMY BHUCOKO-
e(peKTHBHHAN peKJIaMHUH IHCTPYMEHT, pealizoBaHui Ha OyIb-SIKOMY TEKC-
THUITI: BiJl KeToK i pyTOOIIOK 10 TIeiB, MOAYIIOK i Tapacoisok [3].

Ha cporonHimHif MOMEHT iCHY€ IeKiTbKa COCO0iB APYKY 300paKeHb
Ha TEKCTHII, 10 BUKOPHCTOBYIOTHCSI CyJaCHUMH BUPOOHHKAMH, CEpell HUX
MOJKHA BHIUINTH HACTYHHI [4]: mpsAMHNA APYK Ha TKaHUHI 32 TEXHOJIOTI€I0
DTG, sxuif TakoX Ha3WBAOTh MU(POBHM; CyOIiMamiiHUI APYK; TEPMOT-
paHchepHHll ApYK abo (ueKc-ApyK; TpadapeTHUi IpyK, SKMH TaKoX Ha-
3HMBAIOTH IIOBKOTpadi€ro.

Bubip texHoorii IpyKy 300pakeHHs Ha TEKCTHIBHHX MaTepianax 3a-
JIOKUTH Bif pi3HUX (axropiB. [IoTpiOHO KepyBaTHUCh PO3yMiHHSM, IO HE
iCHY€ Kpamioi TeXHOJIOTil, a/pke Ui KOKHOTO BHIY BHPOOY OOHpaeThCs
cBOsl MeToauka. [l ApyKy Ha pIBHHMX MOBEpXHsX (MIpamopH, pekiIamHi
0aHepH, XyCTKH, CKaTepPTHHH TOIIO0) MOXKYTh OyTH BHKOPHCTAHI OJHI CIIO-
cobu, a s BUPOOIB cKIamHOi (GOpPMH, HAIPUKIA] OEHCOONKH, KpaluMu
OynyTh 30BciM iHII criocoOu. [IpuuoMy He KOKeH 3 HUX NPUIATHUHN I
OKpEeMHUX BUAIB TEKCTIITIO [3, 4].

PosrinsHEMO 0COOIMBOCTI BUIIETIEPEPAaXOBAHUX CIIOCOOIB JPYKY.

[psimuit npyk Ha TKaHUHI 3a TexHoJoriero DTG (mudposuit). LHudpo-
BUI JIDYK BiZPI3HSETbCS MPOCTOTOIO TEXHOJOTIi, BIHOCUTHCS A0 4YUCIA
BHUCOKOKOHKYPEHTHUX TeXHIK. [liIX0UTh U1 APYKY SIK HA CHHTETHYHUX,
Tak 1 Ha 0aBOBHSIHMX TKaHuHax. [1ig yac ApyKy BUKOPUCTOBYETHCS LUBPO-
Ba Mozenb CMYK (300paxkeHHs BIATBOPIOETHCS 3 €JIEKTPOHHOTO (ailiy),
3aBJIsSIKM 4OMY ()OTO BUXOJATH SICKPAaBUMHU 1 cokoBUTHMHU. Haiibinbina npo-
6neMa B M(POBOTO JIPYKy Ha TKAHWHAX — BIATBOPEHHS HACHYEHUX CHHIX
TOHIB. BoHM BuXOmsTh a00 ONakUTHUMH, a00 TeMHOQIONETOBUMI, aie
TITBKH HEe CHHIMH. Bupi® micias mudpoBOro OpyKy BUTPUMYE JO COTHI
IIpaHb, HE BTPAYarOuy SCKPABOCTI 1 HE CTHPAETHCS 3 IIOBEPXHI MaTepiaiy.
et cnioci® ApyKy TOCUTH JOPOTHH Yepe3 0COOIMBOCTI BUKOPHCTOBYBAHO-
TO YOPHUJIA, 3 TOMY HiIXOAUTh BHHSITKOBO JUISI HEBEJIMKUX THUPaXiB i Ope-
HJI0BaHOI poAykii [3, 5].

Cyo6mimaris. Let croci® 103Bossie mepeHecTr 300pakeHHs 3a JJOTIOMO-
T'OI0 0COOJMBOrO Mamnepy Ha TKaHWHY i BIUINBOM TeMIlepaTypu (OJIn3bKo
200°C), Tomy BMMarae BHKOpHCTaHHs Tepmonpeca. CiTia 3a3HAYMTH, IO
JaHUH TH APYKY MiIXOAUTh BUKIIFOYHO VISl CBITIMX TKAHUH CHHTETUYHO-
ro moxopkeHHs (He MeHme 60% cunterukw). I1ig yac APpyKy BHKOPHUCTO-
BYIOTh OCOOJIMBI YOpHUJIA, 10, EPETBOPIOIOYNCH B T'a3, 3aIIOBHIOIOTH TKa-
HUHHI BOJIOKHA 1 pIBHOMIPHO PO3IOJUISIOTECS 110 MOBEPXHI.
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Merton cyOnimanii cTaHIApPTHO BUKOPHCTOBYIOTH IIPH APYKY HEBEIH-
KUX THPaXiB (yTOOJIOK, KETIOK 1 CHOPTHUBHOTO 0Ty [5].

Tepmotpancdep (haexc-apyk). [IpencraBnsge coboro mepeHeceHHs 30-
OpakeHHS 3 OCOOJIMBOi IUTIBKM Ha TKAaHWHY 3a IOMOMOTOIO HarpiBaHHS.
MantoHOK APYKy€eThCS Ha IPUHTEPI, MICIA YOTO HAKIAJA€ThCS HA TKAaHUHY
i 3a momomororo Temmeparypu (0 200°C) meperocutses Ha Hei. B mporeci
BUKOPUCTOBYETHCSI OCOONMBHUI TaIlip, MO CKIAJA€ThCS 3 ABOX INApiB: Tie-
pIInii — IUTiBKa, sIKa pearye Ha 3MiHy TeMIIepaTypH, a IpyTHuil — MiIKIanKa,
10 YTPUMYE IUIIBKY O MOMEHTY IepeHeceHHs Ha TkaHuny. Lle# crocio
BBA)KAETHCSI OJHMM 13 3pYYHHX BapiaHTiB HAaHECEHHs 300pakeHb 1 Mae
0araro IUIIOCIB: JJO3BOJISIE IPYKYBATH SIK BEJIMKI MapTii BUpoOiB, Tak i1 M0o-
JIMHOKI €K3eMIUISIpH; HaHECeHE 300paKeHHs CTiliKe 10 NI HAaBKOJIUIIHBOTO
cepeloBHUINa, JOBro 30epirac HacH4eHI KOJBbOpU 1 J00pe meperhcsi B
NpaJIbHUX MallMHAX; BUCOKA IIBUAKICTh HAHECEHHS — OJHE 300pa)KeHHS
HAHOCUTHCS HE JIOBIIE MapH CEKyHA. Ale, TepMOTpaHC(ep HE TO3BOJISIE
JIpYyKyBaTh 300paXK€HHS 3 BEIUKOIO MAITPOIO KOJIBOPIB a00 3aHAATO BEIH-
KOO JeTaiizamiero. ToMy HOro 4acTo BUKOPHCTOBYIOTH UIS APYKY JIOTO-
THIIIB, INTAT, CyBEHIPHOI Ta MMOAAPyHKOBOI MPpOoAyKii Tommo [4].

Tpadapersuii npyk (moBkorpadis). CyTs HpOro croco0y APYKY MO~
ra€ B MIPOIaBIIOBaHHI CIICIIaIbHAM IHCTPYMEHTOM (pakereM) (apou uepe3
BIZIKPUTI OTBOPH THYHYKOI ciTyactoi opMH Ha MOBEpXHIO NpyKy. Jpyky-
BaHHS MOXE BiOyBaTHCs Ha mamepi, *epcTi, CKJIi, TKaHWHI, MOTIeTH-
JIeHI, TulacTMaci, WKIpi Ta IHIIMX JIMCTOBUX YU PYJOHHHX Marepiaiax abo
BUpOOAx 3 HUX.

[ostoBHI BigMIHHOCTI Tpoliecy TpadapeTHOro ApyKy Ha TEKCTHIbHHX
MaTepianaxX, HaTypaldbHHUX Ta MTYYHHUX IIKipaX, Ha BiAMIiHY Bill IPYKY Ha
marepi Ta iHIIMX MIUTBHUX Martepiajax, MoJIAraloTh B OCOOIMBOCTSIX Ma-
TepialiB JETKOI IMPOMICIOBOCTI, @ caMe IX CTIHKOCTI 0 BHCOKHX TeMIIe-
paTyp, TiIrpOCKOMIYHOCTI, aATe31HHNX BIIACTUBOCTEH (GapOM Ta MOBEPXHI
MaTepiany, 3HaYHO JiHIHHO0 nedopMallielo, TeMIIepaTypHOK YCaaKoOIo,
eKCIDTyaTaIllifHUMH OCOONMMBOCTAMH BHPOOIB omsry Ta B3yTTsA. s
TpadapeTHoro cmoco0y IpyKy Ha MaTepianax JIeTKoi MPOMHCIOBOCTI
3aCTOCOBYIOTH (hapOm, M0 BiAPI3HAIOTHCS 32 CBOIM XiIMIYHHM CKJIAJIOM,
aAre3ifHIMH BIACTHBOCTSAMH Ta TEMIIEpaTypHUMH pexxumamu. [lo Haii-
OinpIn BXuBaHUX (GapOd BIAHOCATH TUIACTH30JIEBi, BOJHI, COJNBBEHTHI Ta
«mpoTtpasiowgi» [6].

Taka TexHika IpyKy IO3BOJISIE OTpUMATH OyIb-iKe IeTajli30BaHEe 30-
OpakeHHSs, ane 11 KOJKHOTO KOJILOPY IMOTPiOHO BHUIOTOBJIEHHSI OKPEMOTO
Tpadapery Ha pami. TpacdapeTHuil ApPyK BHIIHO 3aCTOCOBYBAaTH
npu Thpaxax nonaj 100 npumipHukiB. BiH mae myke HacuueHe, OIyKie
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300pakeHHS, BITHOCUTBCA JO HAWCTIMKImUX. Jlae MOXJIHMBICTH CTBO-
ploBaTH YHIKaJibHI €(EeKTH 3a pPaXyHOK 3acCTOCYBaHHS METali30BaHUX,
cBiTIIOBiOMBatounx (papo Toro.

Ha xadenpi mammH i anapaTiB, eJIEKTPOMEXaHIYHUX Ta €HEPTeTUIHUX
cucteM XMEJIbHHIPKOTO HAIIOHAJBFHOTO YHIBEpCHUTETY OYyJIO IPOBEICHO
psAa podiT mo BH3HAYECHHIO Ta CHCTEMAaTH3alii IMOMO KPHUTEpiiB BHOOPY
croco0iB PyKy 300pakeHp Ha TEKCTHIHHHUX MaTepianax, BUKOHAHO OIiH-
Ky co0iBapTiCTh HaHECEHHS 300paXCHHS Ha OJWHUITIO BUPOOY B 3aJICKHOC-
Ti Big croco0y npyky. BcraHoBieHo, o y BUMAIKy OJUHWYHOTO BHUPOO-
HULTBa TpadapeTHUH JAPYK € HEJOLUILHUM 3 TOYKH 30pY €KOHOMIYHOTO
edeKTy, IpoTe I CePIHHOTO IIe HAalACIICBIINI CIOCIO HAHECEHHS 300pa-
JKEHHsI, BIH € HAUNPOAYKTHBHIIIUM Ta YHIBEPCAILHUM, IIOJ0 CHPOBHHHOTO
CKJIaly Ta KOJIbOPY TKaHUHU.

Takoxk MpoBeIeHO IMKJ eKCIIEPUMEHTAIBHUX AOCIIIKEHb 30epeIKEeHHS
SIKOCTI 300pakeHb, HAHECEHUX PI3HUMHU CIIOCOOAMHU NPYKY, B TPOIECi ix
eKCILTyaTaIlil, B X0/Ii IKHX BCTAHOBJICHO, 1[0 HAHOLIBII CTIHKUMHU 10 TpaH-
HS Ta CTHPAaHHA € 300pakeHH:H, HaHECECHI TpadapeTHUM crocoOoM IpyKy
Ta cyOIiMariero.

ITin wac BIpOBaKEHHs TEXHONIOTIT TpadapeTHOro OpyKy B JIETKY IIpO-
MHCIIOBICTh BUHHKA€E Ps MpoOieM, sSKi MalOTh CBOIO crenu(iky i BBaxka-
I0ThCS HEPO3B’sI3aHUMU. TOMY MOLIYK ONTUMAaJbHUX PEXKUMIB pOOOTH
00JIa{HAHHS, @ TAKOX BIOCKOHAJICHHSI TEXHOJOTIYHOTO Hpoiiecy Tpadape-
THOTO JPYKY, 3 ypaxyBaHHSIM (Di3MKO-MeXaHIYHHUX BJIACTHBOCTEH marepia-
JIB JIETKOT TIPOMUCIIOBOCTI, € aKTYaJIbHUM 3aBJIaHHSIM.

OOnaaHaHHS, 10 3aCTOCOBYETHCS Mifl Yac TpadapeTHOro IPyKy Ha TeK-
CTWJIPHHUX Ta TPHKOTOKHHUX MaTepianax, B sS3aHUX IMOJOTHAX, IITYYHHX Ta
HATYpaJbHUX LIKipax, BUMAarae psily aHaJiTHYHUX Ta eKCIIEPUMEHTAIBHUX
JOCIIJKEHBb, KOTPi TO3BOJATh BCTAHOBUTH ONTHMABbHI TEXHOJIOTIYHI pe-
’KUMH, 3MCHIIUTH BUTPATH SHEPTii, 3HU3UTH METAIIOEMHICTh KOHCTPYKLIi,
a TaKoXX 3a0€3MEeUYNTH SAKICHI eKCIUTyaTaliiHi ITOKa3HUKU BUPOOIB.
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BUJAJIEHHS CO 3 T'A3IB 3A JOIIOMOI'OI0
KATAJII3BATOPIB HA OCHOBI ®EPUTHUX MATEPIAJIIB

Hosrousan C. 1.
acnipanm
Hayionanvuuii mexuiunuii ynigepcumem Yxpainu « Kuigcoxuii nonimexmuiu-
Huti incmumym imeni leops Cikopcbko2o»

IBanenko O. L.
Kanouoam mexHiuHux Hayx, OOYyeHm
Hayionanvnuii mexnivnuu ynigepcumem Yxpainu « Kuigcoxuti nonimexuiu-
Huti incmumym imeni leops Cikopcbko2o»
M. Kuis, Yxpaina

B TexHONOTIYHUX TpoIecax, Jie 3yCTpIiYaeThCs TepMidHa 00poOKa ByT-
JIETF0, TaKUX SK KOKCYBaHHA, TpadiTaiis, CIaTIOBaHHA BYTULIA, 3aBXKIU
YTBOPIOIOTHCSI OKCHJM BYTJIEIFO, SIKIO B Tra30BUX CyMilllax MPUCYTHIA B
OUTBINIMX YM MEHIIMX KOHIICHTPALIAX KHUCEHb. SIK MpaBuiio, MaHi MpoIecH
CYNPOBO/IKYIOTCSI YTBOPEHHSIM JIIOKCHLY BYIJIEIIO Ta TOKCHYHOTO MOHO-
okcuay Bymero[l, ¢. 9-16].

He nuBnsiuuch Ha 3HAYHY KUIBKICTh METO/IIB JOOKHCIIEHHS MOHOOKCULY
BYIJICLIO TIepell CKHIOM JMMOBHUX ra3iB y aTMocdepy, 3ajada CTBOPEHHs
YMOB €()eKTHBHOTO HOTO OKHCICHHS Ha CTalii OTPHMAaHHS € BaXJIHUBOIO
po0IIeMol0, SIKa HEAOCTATHRO BUBUCHA.

OnmHUM 13 KOHCTPYKTHBHHX PIlIEHHb MPOOJIEMH OYUCTKH JMMOBHUX Ta-
3iB OaraTokaMepHUX Meuel [2] i BUMAIIOBaHHS €JIEKTPOIHHUX 3ar0TOBOK
BiJl MOHOOKCH/Iy BYTJICIIO MOXKE OyTH PO3MIIIEHHS Y BOTHEBHX KaHaJax
IIUX Ie9el KOHTEeHHepiB 3 KaTali3aTOpoM y KaMmepax, IO MiTirpiBaroThCs
JTUMOBHUMH Ta3aMH. TakuM YMHOM, METOIO PoOOTH € po3poOKa KaraiizaTo-
piB okucnenHs: CO a1 BUpIIIEHHST BAXKIMBOI HAYKOBOI 1 MPUKIATHOI MPO-
651eMH TEXHOTCHHOTO 3a0py/IHEHHS HABKOJHIIHHOTO CEPEeIOBHIINA ITiANpHU-
€MCTBaMH 3 BUPOOHHIITBA €IEKTPO/IIB.
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B xomiB 1aHUX JOCTIKEHb OYJIH MPOBE/ICHI JIAO0OPATOPHI EKCIIEPUMEH-
TH 3 HACTYITHUMH KaTalli3aTopaMy Ha OCHOBI (pepUTHHUX MaTepiaiB.

Minp-¢pepuroBnit katamizatop (Cu2+:Fe2+=1:3,53) Ha ocHOBI 1eomiTy
[2]: mHaBaxkky meomiTy 06pobmsmu cymimmmto po3uuHiB 0,0609M CuSO4 ta
0,278M FeSO4 mpotsrom | rox, micis 90ro ocaKyBald Ha IEONiTi 0cal
¢epury mini CuFe(Fe02)3 25 % pozunrom NH4OH 3a peaxiiero:

2Cu2+ + 8Fe2+ + 20NH40H + 02 — 2CuFe(Fe02)3] + 10H20 +
20NH4+ ta BuTpumyBanu npotsarom 24 rox. Ilicns nporo MoaudikoBaHmiA
LEOJIiT BIAAULUIN Bixg BOAHOI a3y JeKaHTALIE0, TPOMHUBAIN Ta CYLIMIH
Ha MOBITPI 10 NOCTIHHOT MacH.

Xpom-pepuronuii katamizatop (Cr6+:Fe2+=1:15) Ha OCHOBI IECOITY
[3, c. 215]: HaBaxkky meoniTy 0OpobsLIH cymimimio po3uuHiB 0,028M
K2Cr207 ta 0,332M FeSO4 npotsirom 1 roj, micisi 4oro ocayKyBajld Ha
1eoiTi ocan pepury xpomy 25 % poszurnom NH4OH 3a peakiiisimu:

Cr2072- + 20H- — 2Cr0O42—- + H20,

2K2CrO4 + 9Fe(OH)2 —3Fe304 |+ 2Cr(OH)3 | + 4KOH + 4H20

Ta BUTpUMYBaIH mnpoTsroM 24 rtoxa. Ilicms mporo mMoamikoBaHHIA
[EOJIT BIAIULIIN BiJ BOAHOI (a3w NEKaHTAII€I0, MPOMUBAIN Ta CYIIHIH
Ha TIOBITpI 0 MOCTIHHOT MacH.

OeputoBuit  karamizatop (Fe2+:Fe3+=1:2) Ha OCHOBI LEOMITY
[3, c. 215]: HaBaxky neousiTy 00pobsuH cymimimo po3uuHis 0,119M
FeSO4 ta 0,238M FeCl3 mporsirom 1 roj, micis 90ro OCaKyBalid Ha
ueoutiti ocan maruetury Fe304 25 % pozunHom NH4OH Ta BuTpuMyBanu
npoTAroM 24 rof, peaxilis OTpUMAaHHs JaHOTO KaTaizaTopa:

FeSO4 + 2FeCI3+ 8NH40H— Fe304| + 4H20 + (NH4)2SO4 +
6NHA4CI

Hocmimkernns mporecy okuciieHHss CO B CTBOpEHIH YCTaHOBII: ycTa-
HOBKa (puc. 1) BKiIIOYae TepMoKamepy 8, IO CKIagaeTbes 3 METaleBOl
TpyOKH 3 HeprKaBirodoi cram 9 Ta kepamiuHOi TpyOku 10 3 HarpiBaIbHUM
eneMmeHToM 11 B sikiif 3a Jormomororo Tepmorap 12 ta tepmopene 13 miar-
PUMYETBCS 3a TIONOMOTrolo enemMeHTa 11 3amaHa Temmepatypa. 3pa3ok Ka-
TamizaTopy 3 po3MipoM 3epHa 3-5-8 MM B HMWIIHAPUIHOMY KOHTeHHepi 13
MOMIIIIaT B MeTayieBy TpyOKy 9. Po3mipu koHTeitHepy ckiajgamu: BHCOTa
160 MM, giamerp 60 mm. KonrteliHep 3 karamizaTopoM BHCOTOIO 50 MM
BCTaBISUTH B TPYOKY 9 TakuM YHHOM, 10O BUKITIOUHUTH MPOXOKCHHS Tra-
30BO1 CyMiIlIi TOB3 KaTaizaTop.
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Puc. 1. Cxema j1aGopaTOpPHOI yCTAHOBKHU /IJIsi BUBUEHHS NpoLeciB
KATAJITHYHOI0 OKUCJIEHHS MOHOOKCHUAY BYIJIeLI0:

1 — yugposuii inmepgheiic sumiprosans, 2 — cazoananizamop VARIO PLUS
industrial analyzer MRU air fair; 3 — 2az06i06ipnux 2azoananizamopa; 4 — mpyoka
o0na 8i060py 2a3060i cymiui 3 Kamepu 8 2a30aHAnizamop; 5 — i08edeHHs 2a3080i
cymiwi; 6 — memanesa npoxiadka,; 7 — azbecmosa npoxiaoka; 8§ — mepmoxamepa;
9 — mpyb6ka i3 neporcagitouwoi cmani; 10 — kepamiyna mpybra; 11 — naepisanvruil
enemenm; 12 — mepmonapu; 13 — xonmeiinep 0 kamanizamopa i3 cimku 3 Hep-
orcagitouoi cmani; 14 — pecynamop memnepamypu, 15 — 2azoei sumpamomipu
Bronkhorst EL-FLOW F-111AC; 16 — peayaioioui krananu F-001AC; 17 — pedyk-
mopu; 18 — banon i3 monookcuoom gyeneyio; 19 — banon iz azomom

OO0’eMHy HIBHIKICTh T'a30BOTO MOTOKY BapiloBaid B iHTepBaii 1-5
nMm3/xB. Y Tporeci HarpiBaHHS TOCTIHO KOHTPOJIOBAIM CKJIaJ T'a30BOI
cyMilli Ha BXOJI Ta BHUXOHI 3 TepMOKaMepH. 3a HEOOXIJHOCTI B SIKOCTI
IHEPTHOTO Ta3y BUKOPUCTOBYBAIIM a30T. KOHIIEHTpallito IPOIYKTIB peakiii
aHami3yBasu 3a jgomoMoror raszoanaimizatopa VARIO PLUS industrial
analyzer MRU air fair, 3 Tounictio + 20 ppm a6o £+ 5 % 3Ha4eHb BUMIpIO-
BaHHA. be3nocepeqHbo mepes MPOBEICHHAM KaTaliTHYHOTO EKCIIEPUMEHTY
3epHO KaTaji3aTopy MiaaaBain TepMooOpoOi 3a Temmeparypu 450 °C Ha
mpoTs3i 2 rox. Ilepenm Ta micis HarpiBaHHS 1 OXOJIOJKCHHS BH3HAYaIH
BTpaTy MacH Karamizaropa. KaramituaHy o4ucTKy razoBoi cymimi Bix CO
nociipkyBa B iHTepsaii 200-400 °C.

B pe3ynbTati npoBeAeHUX JTOCHTIPKEHb OYJI0O BCTAHOBIICHO IO MAaKCH-
MaJlbHa CTymiHb oKHcaeHHs: CO 3 BUKOPUCTaHHSAM BCIX THITIB KaTai3aTo-
piB mocsaranacst npu temnepatypi 390 0C. HaliedexkTHBHIIINM KaTaizaTo-
POM BHSBCSI XpOM-(DEpUTHHUH KaTaji3aTop NpH HOro BUKOPUCTaHHI KOHBEP-
cit CO mpu Temmepatypi 390 0C ckmagana 82,4 Kousepcist CO mpu
temrnepatypi 390 0C npu BUKOpPHCTaHHI (EPTHHOTO Ta MiJb- (PEPUTHOTO
karamizaropa ckiana 48,5% ta 41,2%.
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Crizx 3a3HaYUTH, 0 Migh GEPUTHUN KaTami3aTop , HAWMEHII e()eKTHB-
HUH 1pu Temneparypax Huwk4de 3500C, a kpaii nmokasHuku konsepcii CO
XpoM-(hepHUTHOTO KaTallizaTopa crocTepirajgacs 3 I09aTKOBOI TEMIIEPATypH
200 0C, edexTHBHICTD NaHOTO KaTaji3aropa jopiBHIoBana 49% , mo BuIa
HDK e(eKTUBHICTH ABOX IHIIMX KAaTali3aTOpiB, MPU MAKCHUMAaJbHIA TeMIie-
parypi BUpoOyBaHb.

B pesynbrati mocnimkeHs Oyno BU3HAYEHO, IO KaTali3aTOpH HA OCHO-
Bi QeputHux MarepianiB, € epektuBHMM s KoHBepcii CO 3 rasiB Ta
MATBEPIDKYE AaKTYalbHICTh JAaHOTO JOCTIDKeHHSA. JlaHi KaTamizaTopu
MOXJIMBO YCIIIIIHO 3aCTOCOBYBATH JUISi OYMIIEHHS Ta3iB Ha MPOMHCIOBHX
MiATIPHEMCTBAX.
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BJIOCKOHAJIEHHS TEXHOJIQ_FI‘{HOi CXEMH OYUCTKHN
IMAXTHHUX BOJ HA OCHOBI IXHBOI'O JOOYNIIEHHA
B MIBUAKNUX 3BEPHUCTUX ®PLIIBTPAX

Kyaikosa /1. B.
Kanouoam mexuiunux Hayx, OoyeHm,
doyenm Kageopu exonoeii ma mexHoI02i 3axXucmy
HABKOIUWHBO20 Cepedosuuya
Hayionanvuuti mexniunuti ynigepcumem «/JHinpo6cbka nonimexnikay
M. [uinpo, Ykpaina

Bynb-sika MisIbHICTH JIOMWHU TIOB’s3aHA 3 MEPETBOPEHHSIM JTOBKIJUIA,
aie HalOuUTpIm MacmTabHa TpaHCOpMalis TPUPOAN CIPHIUHIETHCS Tip-
HUYUMH poOOTaMu, cepel SKUX Yy YHCHi MEepIINX € BUIO00YTOK BYTiMIIS.
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Came mij3eMHui crocid BUIOOYBaHHS KaM’ SHOTO BYTULIS 3YMOBIIOE
ICTOTHUI HEraTMBHUI BIUIMB Ha HAaBKOJIMIIHE CEPEIOBHUINE, IO HPU3BO-
JUTH 0 3HAYHUX 3MiH HOTO €KOJIOTIYHOTO CTaHy.

Haii0inpm HeraTBHHMN BIUIMB HAa BOXHI OO0’€KTH BYTJIENO0YBHHX
PETiOHIB 3yMOBIIOE CKHJ TIpHUYAMH MiANPHEMCTBAMH IaxXTHUX Box. Lle
MOSICHIOETHCS IX BEIMYE3HUM IIPUILNTMBOM, HM3BKOIO SKICTIO 3a OaraTbMa
MOKa3HUKAaMH, 10 HE BiJIIOBIAAIOTH CydacHNM BUMoraM «IIpaBui oxopoHH
MTOBEPXHEBUX BOJ Bif 3a0pymHeHHI» [1], a TakoK MacmITaOHUM BIUTHBOM
IpoLeciB  BYIJIEBUAOOYTKY Ha BOJHI O00’€KTH TPOTSATOM TPUBAJIOTO
Yyacy Ha Belnue3Hiid tepuropii. Came TOMy IIaXTHI BOAM € HEOEC3IIEUHUM
KOMITOHEHTOM CY4YacHOTO MPOMHCJIOBOTO BHPOOHHIITBA, SKI MPHUBHOCATH
y HaBKOJIMIIIHE CEPEIOBHIIE HE3BOPOTHI 3MiHH, MOTIPIIYIOYH SKICTH BOIH
y IPUPOJHUX BOJOMMAX.

VY 3B’s3Ky 3 HapoCTarouuM MeQillMTOM CBIKOI BOAM 1 301UIBIICHHIM
KIJTBKOCTI TIPOMHCIIOBHUX CTIYHHX BOJ, IO CKHJIAIOTHCS B MPHIIETIII BOXOH-
MH, BEIHKE 3HAUCHHSA HaOyBae NUTAHHS OYMIICHHS Ta BHKOPHCTaHHS
OCTaHHIX AJIsl TEXHIYHOTO BojonocTayaHHs. Lle 103BoanTh, 3 01HOTO OOKY,
3HU3UTH BUKOPUCTAHHSA MUTHOI BOAX IS MOTPeO, HE OB SI3aHUX 3 IIMTHAM
i MOOYTOBUM BOJOIIOCTAYaHHSM, i, 3 IHIIOTO — IOJINIIUTH CaHITApHUI
CTaH IMOBEPXHEBHUX 1 MiJ36MHUX BOJ.

HesBakaroun Ha 3pocTarodi HaAyKOBi Ta TEXHIYHI MOMJIMBOCTI, poOIie-
Ma OXOPOHH TOBEPXHEBHX BOJl 1, 30KpeMa, CaHiTapHOI OXOPOHH BOJOHM
BiJl 3a0pY/JHEHHs LIAXTHUMH BOJAMH 3QJIMIIAETHCS JOCTATHHO aKTyallb-
HOIO.

Buxonsun 3 BUMOT, 1O THpe sIBISIOTHCS 10 SKOCTI BOJHM, OCHOBHHMH
METO/IaMH OYHMINEHHS IIaXTHUX BOJ BiJI 3aBUCIIMX PEUOBHH € BiJICTOIOBAH-
HS y BIICTIHHUKAaX 1 CTaBKaxX-OCBITIOBaYax Ta (iIbTPyBaHHS depe3 Imap
3epHHCTOr0 MaTepiamy. JlocmigHuneKi poooTH [2-3] Ta IpaKTHYHUH TOCBiT
OUMIIEHHS IIaXTHUX BOJ CBiIYaTh IIPO Te, IO 3aCTOCOBYBaHI METOIH
OYHMIICHHS Ta OYHCHI CIIOPYAM MAlOTh IUIKOM IEeBHY €(eKTHUBHICTB, sKa
JOCSITAa€ThCS MPU ONTHMAIBHUX TEXHOJIOTIYHMX ITapaMeTpax poOOTH Cro-
Py Ta iXHil IpaBUIIbHINA €KCITTyaTallii.

[Ipu oumIeHHI DIAXTHUX BOJ HAa BYTJeNO0OyBHHX MiANIPHEMCTBAX 3a
ICHYIOUOI0 TEXHOJOTIYHOIO CXEeMOI, sKa CKIQJaeThCs 31 CTaBKa-
OCBITJIFOBaYa BEITUKOI €MHOCTI, SIKICTh BOJW HE BiJIIOBia€ HOpMAaTHUBaM,
L0 TP SBISIOThCS /10 BOJOWM PHOOrOCIONAPCHKOrO MPHU3HAYSHHS 32
BMICTOM 3aBHCJIHX PEUOBHH. TEXHIYHO JOCATHYTA SKICTh OYMIIEHOI IaXT-
HOi BOJAM TCISl CTABKA-OCBITIIOBAa4Ya 3a BMICTOM 3aBUCIMX PEUYOBHH HE
nepesuurye 30-50 mr/a [4]. Tomy Oysio 3amponoHOBaHO BAOCKOHAIMTH il
LIJISIXOM BCTAQHOBJICHHS Ha 3aBEpIIAIbHOMY €Talll OYUIIEHHS HOIEPEIHbO
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OCBITJICHOT IIAXTHOI BOJAM IIBHJKUX BIJKPUTHX 3€pHHUCTHX (UIBTPIB 3
BUCXI/IHUM OTOKOM DiZIMHU Ha BECh MPUILINB.

BrpoBamkeHHs 3aporOHOBAHOI BIOCKOHAICHOI TEXHOIOTIYHOI CXEeMH
OUYNCTKH IMIAXTHUX BOJ Ha BYTJIEIOOYBHOMY MiANPHEMCTBI 3HMKYE BMICT
3aBUCIMX PEYOBMH Yy BOAl micias | CTymeHs OYMIIEHHS B CTaBKax-
ocpiTmroBadax a0 30-50 mr/m. Ilicms II cTymeHs ouYMIIEHHS B MIBHUIKHUX
BIJKPUTUX 3€PHUCTHX (QUIBTpax 3 BHCXiTHUX MOTOKOM PiIMHU BMICT TOH-
KOJMCIIEPCHUX 3aBHCINX YaCTHHOK B JOOYMILCHIH BOZI 3HMKYETHCA IO
5 mr/m.

BrockoHalieHa TEXHOJIOTIYHA CXeMa OYMCTKHM IIaXTHUX BOJ HA OCHOBI
TXHBOTO JOOYHMIIEHHS B MIBUAKHX 3€PHUCTHX (IIbTpax HaBeleHA Ha pHUC.

1.

OHHINCHA [MaXTHa BOOa

1 1

| momada | ofaua
1 (uIOKyIIHTA

1

XJIOPHAa BOOa

PO3UMH QIOKYIAHTA

CKHI 10
BOIOIMH

noJada MIaxTHOL
BOJH Ha

OYHIICHHA

OUHIITCHa
IaxTHa
BOOA

10 CIOKHBAYIB

O =

MPOMIBHA BOJA
Puc. 1. BiockoHa/1eHA TEXHOJIOTIYHA CXeMa OYUCTKH IIaXTHUX BOJ HA
OCHOBI IXHBOI'0 JOOYMIEHHA B BUAKUX 3epHUCTHX iabTpax

1 — cmasok-ocsimmosau éenuxoi emmocmi; 2 — nacocu; 3 — wGUOKUL 3epHU-
cmuil gpinemp; 4 — xnopamopna; 5 — pozuunnuil 6ax gaokyrswma, 6 — eumpammuuil
bax gnoxynanma; 7 — pezepsyap ouuwenoi waxmuoi 600u

VY 3anponoHOBaHili TEXHOJIOTIUHIM cXeMi IIaXTHa BOJA IO HaripHOMY
ab0 caMOIUIMBHOMY TpyOOINpOBOJY HaJIXOIUTh JIO CTaBKa-oCBiTIIOBadya 1
BEJINKOI €MHOCTI, BIJICTOIOETHECSI B HHOMY Ta IIOJAETHCS HACOCOM 2 Ha
MBUAKI BiakpuTi 3epHHCTI ¢GutbTpu 3. IIpy 1IbOMY BMICT 3aBHCIHX
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PEYOBHH B TIOMEPEIHBO OCBITICHIM IMIAXTHIA BOJI Mepel HaIXOIKCHHIM
1o ¢ineTpie ckiaanae 30-50 mr/m.

l'o10BHOIO 0COOMHBICTIO 3aITPOMIOHOBAHOI CXEMH € 3MIHCHEHHA (ib-
TPYBaHHS TIONEPEAHBO OCBITICHOI IIAXTHOI BOAM B HANpPSIMKY CIaJHOI
KPYITHOCTI 3€peH 3aBaHTAKEHHS B3IOBXK IOTOKY (3HH3Y Bropy). Sk
HACIIZOK, 30i7IbIIyeThCS OpYIHOEMHICTH (iIbTpa, TPUBAIICTH (iIBTPO-
UKy, BUKITIOYAE€THCS MOXKIIUBICTD 3aMYIIIOBaHHS APIOHO3EPHUCTHX IIapiB
3aBaHTA)KCHHS.

3 METOI0 MiJBHIIEHHS SKOCTI OYMIIEHHS BOJM, (UIbTPYBaHHS I MOXe
MIPOBOJIUTHCS 3 MOMEPEIHBOI0 OO0pPOOKO PO3YMHOM (ioKymsHTa. Jlis
3HW)KEHHS1 00’ €My Ocajly, 0 YTBOPIOETHCS, B IKOCTI peareHTy NpuiMaeTh-
cs nomiakpwiamin (ITAA). [IpuroryBaHHs KOHIEHTPOBAHOTO DO3YMHY
¢yokynsHTa BiAOYBA€ThCS B PO3UMHHOMY Oaky 5 3 MeXaHIYHHM Iie-
peminryBaHHSM. [3 po3unHHOrO Oaka 5 KOHIEGHTPOBaHHMH PO3UUH (IIOKY-
JITHTA TIepeKadyyeThcsl HACOCOM 2 y BHTpaTHHM Oak 6, po30aBiseThCsS B
HBOMY 0 po00Y0i KOHIEHTpaLii Ta JO3YETHCS 3a JIOMIOMOTOIO TOIUIABKO-
BOTO /103aTOpa B LIAXTHY BOJXY, IO JOOYHIIYETHCS, MEPE]] HaIX0LKEHHAM
il Ha ¢inpTpu. [IpoMuBaHHA QLTETPIB 3MIHCHIOETHCS OYHUIICHOIO MAXTHOIO
BOJIOIO 3 pe3epByapa / 3a JOIOMOTOIO CIIEIiaJbHOTO Hacoca Ta MOBITPSAM
BiJl MOBITPOAYBKH. 3a0py/JHEHa MPOMUBHA BOJAa HACOCOM 2 HaJIXOIWUTh HA
OYMIIEHHS IO CTaBKa-OCBITIIIOBa4a CyMICHO 3 BHXI/IHOIO IIAXTHOO BOJIOIO.

JloounnieHa 1axTHa BoJa 3MIIIYEThCS 3 XJIOPHOIO BOJOIO, IO BHIO-
TOBJSIETBCS B XJIOparopi 4, i HampaBisSETbCS 10 pe3epByapa OYHIIEHOT
BOJM 7 /ISl 3HE3aPAKECHHS.

OumnieHa Bojia 3 pe3epByapa BUKOPHUCTOBYETHCSI HAa BUPOOHHUYI MOTpe-
OW IIaxTH Ta BJIACHI MOTpedU ouuCcHUX cropy. HagmumkoBuit 06’eM Boau
CKHJIAETHCS 710 TIPHUIIETIINX BOJOMM.

Jlo mepeBar BIOCKOHAJIEHOI TEXHOJIOTIYHOI CXEMH OYHCTKHM MIAXTHHX
BOJI HA OCHOBI TXHBOT'O JJOOUYMIIECHHS B MIBUIKUX 3€PHUCTUX (PUIBTpax CIIif
BITHECTH:

— MO’KE 3aCTOCOBYBATHCS B IIMPOKOMY Aiana3oHi MPUILIMBIB MIAXTHUX
BOJ;

— 3a0e3Mevye BUCOKY SKICTh OYMIIEHOI IaXTHOI BOIW HE3AJIEKHO Bif
MOYaTKOBOT KOHIIEHTpAllii 3aBUCIMX PEYOBHH, L0 J03BOJISIE HIUPOKO BUKO-
pHUCTOBYBAaTH ii Ha BUPOOHIY1 TOTPEOH MiATIPHEMCTB;

— IUIsl TOCSITHEHHST BUCOKOT SIKOCTI OYMIIEHHS JIOCTATHBO 3aCTOCYBaHHS
OJIHOTO peareHty (3a3Buuai QUIOKYJISIHTA), IO CIPOIIYE peareHTHe TOCIIO-
JIapcTBO;
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— 3HEBOJIHEHHS Ta CKJIaJyBaHHS 0Caay CyMIIaeThcs B OAHIN criopyni 3
OCBITJICHHSAM BHXIJHOI IIAXTHOI BOJM 1 HE BUMAara€ BEIUKUX CKCILTyaTa-
iTHUX BHUTpAT;

— OYHMCHI CHOpPyOM TpocTi B OyMIBHUIITBI Ta eKCIUTyaTallil, Xapak-
TEePU3YIOThCS HAWHIDKIMMH MMHTOMHUMHE KaIliTATPHUMH €KCIUTyaTaIliitHIMHU
BUTpPATaMH.

BrockoHaeHHS TEXHOJIOTIYHOI CXeMH OYHMCTKH IIAaXTHUX BOJX Ha Iif0-
YUX BYTJIEJOOYBHUX IiANPHEMCTBAX MUITXOM BCTAaHOBJICHHS Ha 3aBepIa-
JGHOMY €Talli OYMILEHHS LIBHIKHX BIIKPHUTUX 3€pPHUCTUX (LIBTPIB 3 BU-
CXiJTHMM MMOTOKOM PiJIMHU HA BECh MPUIUIUB, J03BOJISIE BUIIyYaTH 3 3a0py -
HEeHOI BOJIM HE TUIbKH I'pyOOJMCIEPCHI 3aBHCII PEYOBUHH, ajie U ApiOHO-
JUCTICPCHI BYTUIBHI Ta MOPOJHI YaCTHHKH, BMICT SKHUX MOXKE JOCATAaTH
50-70% Bix 3aranbHOT Macu qucrepcHol (asu.

BripoBapkeHHS BIOCKOHAJICHOT TEXHOJOTIUYHOI CXEMH OYMCTKH IIAXT-
HUX BOJ JTO3BOJISE, MO-TIEpIIe, BHKOPUCTOBYBATH ii Ha BUPOOHHYI OTPEOH
[IAXTH Ta BIACHI MOTPEOM OYHCHUX CIOPYH, @, MO-APYTe, HAMIUIIOK I0-
OYUIIIEHOI BOAM MOYKE CKHIIATHCS IO MPIIICTIINX IOBEPXHEBUX BOJOWM, HE
MIEPEBUIYIOYN BIiAMOBITHUX HOPMATUBIB iXHBOI sKocTi. [Ipm mpomy, mo-
TpuMaHHs «[IpaBUII OXOPOHH MOBEPXHEBUX BOJ BiJX 3a0pyTHEHHS 3BOPOT-
HUMH BOJIaMI» 32 paXyHOK BIIPOBAKCHHS 3alIPOIIOHOBAHOI TEXHOJIOTIIHOL
CXEMH OYHMCTKH IIAXTHUX BOJ J03BOJISIE MPOSIBUTHCS 3[aTHOCTI CaMOOYH-
IICHHS BOJOWM 1 BOMOTOKIB y MOBHIA Mipi, 10 0O0yMOBIIOE 30epe-
JKCHHSI YMCTOTH BOTHHX OO0’€KTIB 1 CaHITapHE O3MO0POBJICHHS MPHIIETIIHX
TEPUTOPIil.
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According to the results of complex theoretical and experimental re-
searches, new scientific provisions, conclusions, and recommendations are
proposed and substantiated in the scientific work. They will help to im-
prove the level of ecological safety of natural-technogenic geoecosystem
with a high density of the road network with heavy traffic flows by control-
ling the migration and deposition of gas-and-dust aerosols.

In general, we analyze the previous research and current trends in
Ukraine and the world. It relates to the issue of environmental hazards in
the area of influence of the road network. There have been established the
main factors with the negative impact of roads on the ecological balance of
natural-technogenic geoecosystem. They consist of alienated territories,
dismemberment of natural landscapes, destabilization of natural-territorial
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complexes, pollution of roadside landscapes, which together lead to their
irreversible transformation [1, 2, 3].

On this basis, it has been determined that the migration of pollutants
produced by motor traffic flows beyond the motorway lane. That is an
important problem that has not been sufficiently resolved. It is proved that
the dynamics of such uncontrolled migration is determined by the category
of highway, which determines the intensity of vehicles, their transport and
operating indicators, etc. In turn, the spread of pollutants depends on the
characteristic features of natural landscapes and the presence of artificial
objects for the protection of roadside areas. It has been determined that
ecological rationalization of the landscape organization of the natural-
technogenic geo-ecosystem is a priority decision regarding the possibility
of managing the ecological safety of the territory with the developed road
network.

It is established that the variability of the traffic conditions of the vehi-
cles is functionally linked to the road network and landscape-territorial
conditions of a specific natural-technogenic geo-ecosystem.

Subsequently they consist of changing the mode of movement of vehi-
cles, the operation of internal combustion engines, fuel costs, and, as a
consequence, to site-specific, functional characteristics of emissions of
harmful substances, conditions of their subsequent migration and deposi-
tion [4].

On the basis of theoretical and experimental studies it is proved that the
main factors of influence include structural features, technical level and
operational condition of the highway. In addition, the transport capacity of
the road, which is determined by the way the traffic is organized, provides
both sufficient safety for each of its participants, and in turn, determines the
level of technogenic and environmental safety of the motor transport com-
plex as a whole.

Based on the findings, it is confirmed that the level of environmental
safety of the area with a dense network of roads is complex. It requires the
search for new and effective methods of constructing all vehicles without
exception.

There was performed the substantiation of the theoretical and methodo-
logical base of the increase of ecological safety levels of natural-
technogenic geo-ecosystems with high density of the road network and
intensive flows of vehicles. They are based on the formed concept of scien-
tific-applied problem and the basic working hypothesis. Thus, the function-
al characteristics of traffic flows were established according to the criteria
of their continuity. Also, there has been made an analytical determination
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of the balance of volumes, structure and composition of pollutant emissions
that are carried out under their influence.

Emissions of mineral dust and dust aerosols are determined in an ana-
Iytical way. They depend on the processes of disintegration of mineral
substances during the operation of roads and emissions as a result of abra-
sive wear of their construction. This component of the ecological safety of
the transport infrastructure determines the structural features, technical
level and operational condition of the highway.

Structure, gas emissions and soot are determined on the basis of a frac-
tion of vehicles equipped with an internal combustion engine and a diesel
engine. As a result of summarizing the material balance of the entire set of
pollutant emissions, motorway categories have been established which
exert a particularly dangerous influence on environmental objects by the
volume of pollution of natural-techno-geo-ecosystems.

According to the results of studies of the dynamics of mass transfer and
deposition of pollutants within the reserve technological roads, it is estab-
lished that the surface roughness of the natural landscape and artificially
created objects of the profile of the reserve technological road lane plays an
important role. Furthermore, a special microclimate is created due to the
anthropogenic changes in the landscape and the specific thermodynamic
conditions of the atmosphere, which are caused by the influence of traffic
flows. A stratification of the atmosphere is observed in the area of the
highway. It should be used to control the airflows containing contaminants
of transport emissions and their maximum deposition in the transverse
profile of the highway. Structural support for the stratification of atmos-
pheric layers adjacent to the roadway lane is realized through the use of
gas-dust protective strips in the form of two-sided «geochemical» barriers.
They should be fractal-consistent with natural landscapes with respect to
their scientifically structural features and planting patterns of wood and
shrubs. Also in the dissertation research there has been proposed the land-
scape-ecological optimization of the design of reserve-technological lanes
of highways on sections with special traffic conditions (intersections,
streamlines, etc.) [5].

In order to ensure the ecologically safe functioning of the motor
transport complex, an indicator of the transport capacity of the territorial
communication structure was used. In terms of system analysis it is consid-
ered to be one of the defining features of this structure. It is an integral part
of the transport and communication transit «corridors» of energy and sub-
stance metabolism in the system and forms an appropriate demographic
and economic framework. Thus, ecological and technological optimization
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of the support frame of the road network of the natural-technogenic geo-
ecosystem was carried out. It ensures ecological balance (ecological securi-
ty) of the natural-territorial complex. As an example of this optimization of
the support frame of the road network, the paper presents graph-analytical
optimization of the motor transport infrastructure of the Podolsk region
within the Khmelnytsky district.

In general, it has been established that the landscape organization of the
NATESA (natural-technogenic safety of hydro-ecosystems) with the de-
veloped road network should be considered as a mosaic complex. It con-
sists of separate landscape-territorial basins with the unity of common
landscape features. Each of them should be topologically characterized by
the principal axes and their geometric center. And they should be limited
by some dominants of the basin fragment of the NATESA. Thus, the in-
crease of the capacity of the NATESA motor vehicle should be done by
creating artificial landscape objects. In turn, they will enhance the geomor-
phological features of the highway landscape and territorial basin [6].

On the basis of theoretical and experimental researches there have been
developed the procedure and algorithm of project management of
NATESA with the developed motor transport network for application in
automated design systems. There also have been substantiated the corre-
sponding recommendations for the project organizations and institutions.
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Ha nmannii yac cTBOpWINCH YMOBH, KOJHM MPOOJIEMY 3aXHCTy 3aii300e-
TOHHHMX KOHCTPYKLIH OyAiBedb i CHOpyA TpaguLiiHMM METOAOM BXE Ha
BupimmTH. lle poONUTHh aKTyasJbHICTh BUKOPHCTaHHS HETPAJWIIHHUX IS
BITYM3HSHOI MPAKTHKH — EIEKTPOXIMIYHUX METOIB 11 3axucTy. Ha mepmmx
eTanax JOLJIbHO BUKOPUCTOBYBATH HAHOLIBII NMPOCTI pillleHHS, SKi Mak-
CUMAJIPHO M0’ BSI3aHI 3 YMOBAMH iX BUKOPHCTaHHS Ta KOHCTPYKILSMH, IO
MiAIATaloTh 3aXUCTy. B paMKax JepaBHOI HAYKOBO-TEXHIYHOI IPOrpaMu
JepxkoMmiteTy YKpainu 3 muTaHb Hayku i TexHonoriit 05.52.01 «IIpotu-
KOpOo3iitHMii 3axucT MeTtano@oHay Ykpaiau» HaykoBisiMa HY «llontaBchb-
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Kol momitexHiku» (M. [lonTaBa) mpoBeneHi aBTOPCHKI NOCHIIKEHHS IO
po3po01Li Ta BIPOBAKEHHIO EKCIIEPHMEHTAILHUX CUCTEM EJIEKTPOXIMid-
HOTO 3aXHCTY BiJ] KOPO3ii METaJeBOi apMaTypH HaI3eMHHUX 3213006 TOHHUX
KOHCTPYKIIH aJanTOBaHUX A0 JESIKMX KOHKPETHUX YMOB BUKOPHUCTaHHS.

OpHUM i3 BapiaHTIB €IEKTPOXiMIYHOTO (KaTOTHOTO) 3aXHCTy BiJ KOpPO-
311 apMaTypu 3ai300€TOHHHX KOJIOH OyB ampoOoBaHWU B OyIiBiIi Mpsau-
mpHOTO 1exy Yepkacbkoro BO «XimBomokHo». Kopo3siifiHOMY BIUIHBY TIiA-
JATajya apMaTypa HH3iB KOJIOH II0 NPWYHMHI YaCTHX IPOJHBIB HA MiIJIOTyY
arpecHBHUX PO3UHUHIB 3 NPSAMIFHUX MaIIHH.

s 300py Ta BUAAJICHHS MPOJIMBIB B MiJI031 MAOThCS KaHATi3alliiHi
JIOTKH, SIKI PO3TAIIOBaHI HAa HEBENHKIH BIICTaHI, HapajeabHO NONEPEYHUM
PAAaM KOJIOH, IO i UIATar0Th 3aXUCTy. JlaHi JOTKH OyJId BUKOPUCTAHI IS
PO3MIIlIEHHSI JTIHIHHMX aHOJIB KaTOJHOTO 3aXHCTy. AHOIHU, 3 OKPEeMHX
METaJIEeBUX CTPIIKHIB BKJIAJAUChH MO JHY JIOTKIB Ta HAKPUBAIKCH TOKOII-
POBITHUM PO3YMHOM. Bin’emHmi momroc Jpkepena >KUBICHHS MPUETHYBaB-
csl 10 apMaTypHOTO KapKacy KOJIOH psily, a MIO3UTUBHHH IOJIOC — JI0 aHO-
IiB B JIOTKaX. B aHOAHY TiJKy BKIFOUCHO PETYIIOBAIEHUM OJIOK i3 TIecTH (
IO KUTBKOCTI PAJIB KOJIOH ) PE3UCTOPIB.

B sxocTi mKepena KUBICHHS BHKOPHCTAHO 3BHYAWHUN PETryITbOBAHMMA
BHIIPSMITIOBAY 13 BHXIJHOI HANpYyrow TOCTiiHOTO cTpymy 12B. Vike
4yepe3 100y NMpU BMHUKAHHI KaTOJHOTO 3aXWCTY IpU 3arajibHid Hampysi
Ha Bunpsmisiai 9B i1 ctpymy 0,07A, morteHmian Ha apMaTypi 3MEHIIHUBCS Y
cepenHbomy Ha 13 %.

B nanomy mnpoekti Oyna crpo0ba BUKOpHCTAaTH YMOBHU €KCILTyatallii Ta
KOHCTPYKTHBHI PILICHHS OKpeMHUX ejieMeHTiB (mijioru). s xatoxHoro
3aXHCTy apMaTypu B MEPEKPUTTAX OyIiBenb i3 30ipHUX 3aTi300€TOHHHUX
IUIUT TPOIIOHYETHCS CHUCTEMA, B SIKiM APOTSIHI aHOIW PO3TALIOBYIOTHCS B
MTO3/IOBKHUX MIBaX MiXK 30ipHUMH TuuTamu [1]. Crouyatky, y BHBUIBHEHI
BiJl 3aITOBHIOIOYMX MAaTepiajliB MIBU BKIAJAETHCA THYYKa EICKTPOi30JISIIiH-
Ha CTpiuKa, sIKa Ma€ IOCEPEHHI MO3/I0BXHIO NMep(opoBaHy MOBEPXHIO y
BHTIISAI HacKpi3HUX oTBopiB. [Ipu BiamanHi cTpivmi HamaroTs U — momio-
Hy opMy B mepepi3i, CTBOPUBIIH KOPUTO, IO Ma€ nephopoBaHe JHUIIE.
VY cTBOpEHEe KOPUTO BCTAHOBIIOIOTH APOTSHHUHN aHOA Yy BUI mMacMa i3 Mij-
HUX JIPOTIB BTOIUIEHOTO Y €JIEKTPOIPOBIIHY 3aCHUIKY 3 MOCTIIYyIOUNM 3a-
ITOBHEHHSM II1Ba JPiOHO3EPHUCTHM OETOHOM UM IEMEHTHUM PO3YHHOM.

Take BaIITYBaHHS HE BUMAarae CTBOPEHHS CIIelialbHUX KaHAIIB, IPO-
MTUITIB, YK0JIO0IB; aHOIM MOXYTh OYTH BCTaHOBJICHI IO JOBXHHI OymiBIi i
(iKCyBaTHCh CaMOI0 KOHCTPYKII€I0 IIBIB MK IO3/IOBXHIMH pebOpamu
wmwt. CTpiYKH i30JI0OF0OTH aHOAM BiJ] KOHTAKTY 3 OOKOBOIO TOBEPXHEIO
1IBiB, 3a0e3Meuyrour 3aMHMKaHHS €JIEKTPUYHOrO JIaHIIoTra 4epe3 pobody
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MO3JIOBXKHIO apMaTypy, ska mijarae 3axucty. IlepdopoBana moBepxHs
CTpIUKH, sIKa 3HAXOIUTHCS IIiJI aHOJIOM, CIIPHSE OTPUMAaHHIO PO3CISTHOTO
3aXMCHOTO EJIEKTPUYHOTO IO TpH 3axucTi pobouoi apmarypu. Kpim
TOTO, YKJIJIaHHS aHOIIB Yy IIBH 3aXHIIA€ iX BiJl 30BHIITHHOTO CEPEIOBHIIIA.

AKTyabHIM € eNEKTPOXIMIYHAN (KaTOTHHI) 3aXUCT apMaTypH 3ali30-
OCTOHHMX HACTHIIIB MOCTIB, KOHCTPYKIIi SIKMX IiUIATAlOTh Mdii XJIOPHIIB.
JIopoXXHE TOKPHUTTS 3BOJOXKYEThCA HepiBHOMIpHO. Po3mozin Bojorw, sika
4acTO HAaCHYEHA XJIOPUAAMH, Ha OKPEMHUX IUISHKaX 3MIHIOETHCS 3@ 4acOM.
Ile BuMarae HEOOXiIHICTP BUKOPHCTaHHS aHOMIIB, sKi O 3abe3meuyBanu
MOXJIMBICTh KaTOIHOI MOJsipU3alii apMaTypH Ha Jt001H AUISHII HACTHILY.
BukoHaHHS Takoi YMOBH MOXIIMBO Y BHIIQJIKy BUKOPUCTaHHS aHOJY, PiB-
HOMIpPHO PO3MILIEHOTO 110 MOBEPXHI HACTHIIY B JOPOKHBOMY ITOKPHTTI.

Hactun mMocta siBisie co0010 CKIagHy KOHCTPYKIIIO, SIKa CKIIala€ThCs
3 OKpEeMHUX MIapiB: TiAPOI30JAIIHOrO0, MiACTHIAIYOr0, MOBEPXHEBOTO
nokpuTTsA. OUYeBUAHO, IO aHOAW AOLIUIBHO PO3TAIlyBaTH MiX mepede-
piftHuME mapamu. Sk BiZOMO, y BITYM3HSHHX KOHCTPYKIISX HACTILUIIB
MOCTIB TiIpOi30NAMIAHUN IIap MiACHIIOETHCS YKIATAHHIM METaJCBUX
citok. TakuM 9HMHOM, B MOKPHUTTAX HACTIUIIB 3 MiJCHIIOIOYAMHU CITKAMH
B IIPUHIIMII aHOJ €.

SIK moKa3zye NpaKTHKa, IO3M0BXKHS CTPYMOIPOBINHICTH MO apMaTypi
HaCTWIIB 3a0e3ne4yeThesi pH OYAIBHUITBI MOCTIB. JloCTaTHBO y JaHOMY
BUINAJIKY HPUETHATH JPKEPEIIO MOCTIHHOTO CTPYMY Bill’€MHHUM IOJFOCOM JI0
apMarypH, a NO3UTHBHUM — JI0 CITKH. Be3yMOBHO, MOXIIMBICTh IPaKTH4-
HOTO BHKOPHCTaHHs JaHOI CITKH B SIKOCTI PO3MOALICHOIO aHOLY MOTpeOye
JISSIKO1 TIepEeBIPKH.

Jannii migxig OyB peani3oBaHU B MPOSKTHHX MPOIO3HUIISX CHCTEM
KaTOJHOTO 3aXHCTy apMaTypH HacTHIIy MOCTIB IIPH PEKOHCTPYKIIT IUIAXO-
npoBoay Ha aBTOMOOiNbHOMY muIaxy [lontaBa — OnekcaHapis, Ta HpU
PEKOHCTPYKII MOHOJITHOI IUTUTH NUIIXONPOBOAY HAa MUISHIN IOPOTH
[TonraBa — PomopaHn.

B mporeci aHanmizy KOHCTPYKTHBHUX €JIEMEHTIB i3 3a1i300€TOHY, YMOB
iX ekcruTyaTarii 3’ sIBISEThCS MOXKJIMBICTh BUKOPUCTAHHS HaOLIBII TIpOC-
TOTO €JIEKTPOXIMIYHOTI0 3aXUCTY apMAaTypH — MPOTEKTOPHOTO.

Jli 3aXucCTy Bij MOKaIbHOI KOpPO3ii KapKaciB 3as1i300eTOHHUX BHUPOOIB
MPOTMOHYETHCS BIIAIITYBAHHS, OCHOBHUM €JIEMEHTOM SIKOTO € TrajibBaHIqHUH
aHoJ — MeTajeBa IUIACTHHKA, IO 3 €JHYETHCS 3 apMaTypolo 3alli30-
0eToHHOTO BHPOOY €JIEKTPONMPOBITHUKOM [2]. MeTan IUIACTUHKH Mae
ORI BUCOKHI €IEKTPOXIMIYHUI MOTEHIIIAN, HATIPUKIIA]] IIMHK, HIX METal
apMarypH.
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Cam eneMeHT MOXe OyTH 3axXHIICHUH HOKPUTTSM BiJl BIIMBY 30BHIIl-
HBOTO CEPEIOBUINA, a JJIs 3MCHIICHHS MEePEXiTHOTO ONOPY MiK HUM 1 Oe-
TOHHOIO IIOBEPXHEIO PO3TAIIOBAHUI aKTHBATOP.

3anporoHoBaHe BIAIITYBAaHHS BiIPI3HAETHCA TPOCTOTOI0 BHUKOHAHHS,
MOJKJIMBICTIO BIATBOPEHHS B MPOIIECi eKCILTyaTallii.

VYHIBepCcalbHICTIO BiPi3HAETHCS TalbBaHIYHUHN aHOI, KU € OgHOYaC-
HO TiACHWIIOIOYNM €JEMEHTOM ISl PO3TATHYTOI 30HM 3ai300€TOHHUX Oa-
sok [3]. Tlipcrmmorounii eIeMeHT BUKOHYETHCS Y BUTIILII METaleBoi CTpid-
K, METaJl SIKOI Ma€ BIIACHUH €JIEKTPOXIMIYHUI MOTEHIia] BUIIUI 32 BJiac-
HUH eJeKTPOXIMIYHUI MOTEHIia]1 MeTairy apMarypu. [laHa meraneBa cTpi-
YKa YKJIaIa€ThCsl HAa CTPYMOIPOBITHUI PO3UUH Ta 3’ €HYETHCS 3 apMaTyp-
HHUM KapKacoM OaJiku.

Buxonsuu 3 Toro, mo eeKT KaToJHOTO 3aXUCTY 3aJEXKHUTh BiJ PO3IO-
JIUTy 3aXMCHOTO MOTEHINANy, pO3p0o0IcHa METOIMKA PO3PAXYHKY CICKTPO-
noJisi B OSTOHI SIK B TIONIEPEYHOMY, TaK i B IO3I0BKHEOMY Hepepi3ax KOHC-
TPYKIi i3 3ami300eToHY [4].

[Momanpie BIOCKOHAJIEHHS CHCTEM KaTOJHOI'O 3aXHCTy apMaTypu Hal-
3eMHUX 3alli300€TOHHIX KOHCTPYKIiHf MOBUHHO OyIyBaTHCS Ha HAKOIIH-
YEHHI IPaKTHKU HOr0 BUKOPUCTaHHSL.
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CYYACHI BUMOT'HX 10 INITAHYBAJIBHUX PIILIEHb
TOPI'OBOT'O ITIPOCTOPY ABTO3AIIPABHUX KOMIIJIEKCIB

3uryH A. 0.
KaHOuOam mexHiuHux Hayx,
Odoyenm Kageopa 6yodieHuymea ma yuginbHoI iHxceHepii
Hayionanvuuii ynieepcumem «Ilonmaecvka noaimexuixa
imeni FOpiss Konopamrwoxay

Aspamenko 1O. O.
KaHOUOam mexHiuHux HayK,

Jdoyenm Kageopa 6yodieHuymea ma YusiibHoi iHCeHepil
Hayionanvuuii ynieepcumem «lloamaecvka nonimexuixa
imeni FOpiss Konopamrwoxay
m. Ilonmasa, Ykpaina

[Tin yac OypXJIMBOro 3pOCTaHHs OYMIBHHIITBA CTAalllOHAPHUX aBTO3a-
MpaBHUX KOMIUIEKCIB, MarasiH CYIyTHIX TOBapiB IpH aBTO3aNpaBHiil cTa-
HIIIT CTa€ Ba)JIMBOI KOHKYPEHTHOIO IEPEBarolo, sKka J03BOJISIE HE TUIbKH
3a’myunTH JgoiatkoBux mokynmiB Ha A3K, a i orpumaru npuOyTOK Bin
camoro cepaicy. YacTka ToBapooOiry B NMpUCTAHIIIHOMY Mara3uHi CymyT-
HiX TOBapiB MOke cTaHOBHTH 110 20% Bij 3arajbHOr0 000POTY KOMILIEKCY.
He octanHIO posib B JOCSATHEHHI TaKOTO Pe3yJbTaTy BiJlirpae TOUYHa OpraHi-
3aIlist TOProBOrO MPOCTOPY.

OpHi€l0 3 BAXIMBHUX CKIANOBUX KoHIeNii Marasuny npu A3K e tex-
HOJIOTIYHE TUIaHyBaHHs, TOOTO CYKYIHICTH BCIX NPHUMIIIEHb TOPTOBOTO
MiANPUEMCTBA B ICBHOMY B3a€MO3B’S3KY, 110 3a0e3Meuye HaWOUIbII pari-
OHAJIbHY OpraHi3allilo ONepaTHBHUX MPOIIECIB.

TexHoJOTYHE MJIaHYBaHHS — NEPIIOYEProBa yMOBa CTBOPEHHsI 200 pe-
KOHCTPYKILIT Mara3uHy Ha TEPUTOPIi aBTO3AIPaBHOTO KOMIUIEKCY, IO J0-
3BOJISIE MAKCUMAJIBHO €(PEKTHBHO BUKOPHCTOBYBATH HAsIBHI TOPTOBi ILIOMII.
3aBJaHHs MOJISITa€ B TOMY, I00 3MYCHUTH HPAIOBaTH KOXXEH KBaJIpaTHUN
METp IUIONIi 3 HAWO1IBIIO Biggadoro[1].

11106 BipHO crpoekTyBatu npoctip ToproBoro 3any Ha A3K, notpi6Ho
HepIl 3a BCe BU3HAYMTH Horo ¢opmy i 3aranbHy ruronry. [IpsMoxyTHHi
HpoCTip — HAWOIIBII 3pO3yMUINH, IPOCTHIi 1 3pyYHUI B IJIaHi eeKTUBHO-
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CT1 po3MillleHHs1 KOHCTpYKLii. ToprisenbHa mioma okpyrioi abo oBaibHOT
(dhopMU YCKIATHIOE TIOIp 1 pO3MIIEHHSI BITPHH, ITOJIHIb, CTEIAXKIB.

«BipHe» mmanyBaHHS TOpProBoro 3ary marasuay Ha A3K moBuWHHO 3a-
Oe3meuyBaTH:

— IIPOXOKEHHS TMTOKYTIIIIB IO BCiH IUIOMIi TOPTOBOTO 3aIy;

— 3pYYHICTH Opi€HTAILil 1 MepecyBaHHA MOKYIIIiB B TOPTOBOMY 3alli;

— e()eKTHBHE 30HYBAaHHS — PO3IIOALT MICIlb AJIS Pi3HUX TOBapHUX KaTe-
TOpiH 3 THM, 00 ZOCATTH iX MaKCUMAaIbHOI €KOHOMIYHOI e()eKTHBHOCTI;

— e(heKTHBHE PO3TAllyBaHHS TOPrOBOTO O0JIaJHAHHS;

— eMouiitHui KoM(OPT IS MOKYIIIIB, 10 CIPHSE MiABUIIEHHIO YHCIA
MOKYIIOK.

HeoOxiTHO BU3HAYUTH OCHOBHI 30HH TOPTOBOTO 3ajly, PO3MOIUINTH TO-
BapHi KaTeropii abo OpeHIU B TOPrOBOMY 3aJli i CKJIACTH ILIAH PO3TAIly-
BaHHS TOProBOro oOyiajiHaHHsA. Bix po3mipiB ToproBoro 3aimy i 3py4HOCTI
IUTaHyBaHHS 0araTo B 4OMy 3aJI€XKaTh IPOIYCKHA CIIPOMOXHICTh MarasuHy
i o0csT #oro ToBapoobiry[2].

Y ToproBomy 3aili MOXXHA BUAUTATH TPU OCHOBHI 30HHU:

— BXIi/IHA 30Ha;

— KacoBa 30Ha;

— 30Ha OCHOBHOT'O ITOTOKY MOKYIIIIB.

3a TUIIOM IIaHYyBaHHS TOPTOBI 3aly IOAUISIOTH: PEILIiTKa, MeTJs,
Ja0ipUHT.

i Tpu Buan I1UIaHYBaHHA € 0a30BUMHM IIPH  IMPOEKTYBaHHI,
NpoTe Ha TPAKTUI BUKOPHUCTOBYIOTH TOEJHAHHS JBOX ab0 TPhOX BHIIIB
mianyBaHHsA[ 3].

Bun mraHyBaHHS 3aJI€KHUTH BiJI TUIOMII MaraswHYy, IIHOBOTO piBHA ((o-
pmary) i acopTUMeHTy. [ 010BHE TIpH 1IbOMY 3a0€3MeYHTH:

— 3pYYHICTH OpI€HTAII] 1 TepecyBaHHSA MOKYIIIiB B TOPTOBOMY 3alli;

— IPOXITHICTH KYIIBEIEHOTO MTOTOKY Y BCIX 30HAX Mara3uHy;

— MIPO30pIiCTh TOProBOrO 3aily (B HEBEIMKHX MarasuHax — IIOBHY,
B BEJIMKHX — 30HAJIbHY).

[naHyBaHHSI BBRXKAETHCS BAAINM, SIKIO JOCSATHYTO PIBHOBAry MiX KO-
M(pOpPTOM I MOKYIIB i e()EeKTUBHIM BHUKOPHCTAHHSIM TOPTOBOTO IPOC-
Topy. st 6imbIocTi Mara3uHiB e()eKTUBHICTD BUKOPUCTAHHS IUIOI MOXK-
Ha BHM3HAYUTH 3a JIOMOMOTOI0 Yy3arajdbHEHOro Koe(illieHTa YCTaHOBYOI
romi (BiAHOMICHHS IUTOIII OONAIHAHHS IO 3arajibHOi IUIOIII TOPTrOBOTO
3amy, mo ckiagae Big 0,25 no 0,35) [4].

KoedimieHT ycTaHOBYOI IIIONII HAOIMKAETHCS O HUKHBOI MEXIi JUIs
MarasuHiB THIy NETJS — 3 AOPOTMMHU TOBAapaMH i HEBEIMKOIO TOPTOBOIO
TUTOLIEIO.
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KoedirieHT ycTaHOBYOI IO HAOIHKAETHCS 10 CBOIX MaKCHMAaIbHUX
3Ha4eHb JIJIsI Mara3uHiB €KOHOM-KJIacy HEBEJIMKOI ILIONI, Ae Oe3iiy Jemre-
BUX TOBApiB MOBHHHI MaTH BHCOKY OOOPOTHICTH ISl TOCATHEHHS (hiHAHCO-
BO1 e(heKTUBHOCTI.

B minomy 3aBaHTa)keHICTh TOPTrOBHX 3aiB OONAaTHAHHSIM 3aJICKUTH Bif
PiBHA JOXOAY LTBOBUX IOKYIIIIB: YAM BHUIIE PiBEHb JOXOMY, THM OiibIe
BUTBHOTO IPOCTOPY 1 MEHIIIE OOJIATHAHHS B 3aJli; UM HIDKYE PiBEHB JOXO-
Iy, THM OiJIbIIIE TOPTOBOTO OOJIaIHAHHS Ta TOBAPY MPEICTABICHO B 3aJIi.
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TH®OPMAIIVHI TEXHOJIOT'TI MOJIEJIIOBAHHSA
KUTTEBOI'O HUKJY BYAIBEJIb TA CIIOPY J{

IBanosa JI. C.
KAHOUOAam MexHiuHUX HayK, OOYeHm,
Odoyenm Kagedpu HapucHoi ceomempii ma indjceHepHoi epagiku
Kuiscoruii nayionanvruil yHisepcumem 6y0isHUymea i apximekmypu
M. Kuis, Yxpaina

JKutreBuit K Oyab-IKOTO apXiTeKTYpHO-OYIiBeIbHOTO 00’ €kTy abo
CHOPYAW BKIIOYA€E pSAA ETamiB 1 PErjaMeHTYeThCS 3aKOHOJABCTBOM,
TEXHOJIOTIYHUMH OCOONMBOCTAMHU IIhOTO MpoOIecy Ta iH(pOpMaIiiHUM
HAIIOBHCHHSM.
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BusnaueHHs cTajiii (eTamiB) Mo/eNOBaHHS 00 €KTy OyIiBHHLTBA 1 KO-
PEeKTHa MOCTaHOBKA 3aBJaHb, L0 PO3B’S3YIOTHCS HA KOXXHOMY €Tarli )KUT-
TEBOTO IUKITy 00’€KTY — OCHOBHA YaCTHHA JOKYMEHTAIBHOTO 3a0e3IeUcH-
HS Ta MPUCKOPEHHS MOBHOIIIHHOTO BIPOBAKCHHS CHCTEM 1H(QOpMAIiitHO-
ro mogemoBauHs (CIM) y OyxiBHHAIITBI.

TakuMm 4MHOM OCHOBHI 3ajadi BIIPOBaKEHHS iH(opMariitHoro mosme-
JIOBAaHHS HACTYIIHI:

— BU3HAYCHHA CTali{l JKHTTEBOTO MUKITY 00’ €KTy OYIiBHHUIITBA;

— BU3HQUCHHS NPUHIUMIB 1H(OPMALITHOrO MOJENIOBaHHSI 00’ €KTY
Oy/IiBHHIITBA,;

— po3po0Ka peryiaMeHTiB mporiecy iHGOPMAIIHHOTO MOICTIOBAHHS.

JKutreBuit kit OyaiBii abo cropynu — Mepiol, MPOTITOM SIKOTO 3TiH-
CHIOIOTBCS 1H)KCHEPHI BUILIYKYBaHHS, IPOEKTyBaHH:, OYIBHUIITBO, KOHCE-
pBallisi He3aBepIleHoro Oy JIBHUITBA, EKCILTyaTallisi, PEMOHT, PEKOHCTPYK-
s, KamiTadbHUA PEeMOHT, JiKBimamis OynmiBmi abo cmopymu. [Ipore mms
00’exTy OymiBHHIITBA poOOTa 3 OYAIBIICI0 MOXE TPUBATH 1 MICIIA ii JIKBi-
Jamii, HapHUKIA] BipTyaldbHO, SKIIO IIe IIaM SITHUK apXiTeKTypu abo Hay-
KOBI JTOCIIKCHHS, TOB’s3aHI 3 TepUTOpi€ro abo 00’ekToM y Oymb-sKii
ramy3i.

ToMy BHIaeThCs OUTHIN MPAaBIWIHGHUM BUKOPUCTOBYBATH AJIS OyHiBelb,
oco0nmBoO B cucteMax iHdopmauiitnoro mozentoBanus (CIM), Ounbin yHi-
BEepCaJbHE BH3HAYCHHS JKUTTEBOTO IHMKIYy 00’€kTy a00 KOMILIEKCY
00’€KTIB: CYKYIHICTh CTaJill, 110 OXOILUIIOIOTh Pi3HI CTAHU 00 €KTY: 3 MO-
MEHTY BUHHMKHEHHSI HEOOXIZHOCTI B TaKOMY 00’€KTi 1 IO 3aBEepILEHHS PO-
6otu 3 HuM. Ilicis 3aBepIeHHs KUTTEBOTO LUKIY JOLUJIBHUM € apXiBHE
30epirasHs iHPOPMAaLiIHHOT MOJIETI.

3a BHpoBaHKEHHS TEXHOJIOTIi CHCTeMH iH)OPMAIIITHOTO MOACTIOBaHHS
(CIM) nmeranmpHe BH3HA4YeHHS Ta (hOpMali3aiis €TarliB KHTTEBOTO ITHKITY
00’ekTy HaOyBa€e 0COOIUBOT BaXKIUBOCTI.

Cdepa OyniBHHITBA paHilIe oOMexyBana cede 3aCTOCYBaHHSIM CHUCTEM
aBToMaTH3oBaHOro npoekryBaHHs (CAIIP) 6e3 reorpadiuHOi mpuB’s3KH
iHppacTpyKTypHUX 00’€KkTiB. 30Kpema cydacHa cucrtema BIM (Building
Information Modeling) Takox Jae MOXXJIHBICTh OXOIUTIOBATH MPOEKTYBaH-
Hs, OyIiBHUITBO, €KCIUTyaTallito, peMOHT OyniBmi abo iHmoi cnopyan 6e3
TIPUB’SI3KK 710 TeorpadivyHoi Mozeli, reorpadgivHOro MPOCTOPY OTOUYIOYO-
T'O cepeOBHIIA.

Mogens BIM nepenbadae BukopucTanHs iHpopMamiiHoTo pecypey [2],
IO MICTHTh iH(pOpMAIiI0 Npo 00’€KTH KamiTaIbHOrO OYIiBHHITBA Ta
OB’ si3aHy 3 HUMH iH(pOpMaifo BiIoBiAHO 10 ii Kiacudikaii, mo 103Bo-
JIsi€ OZTHO3HAYHO ieHTH(IKYBaTH aHi B €IMHOMY iH(pOpMaLiifHOMY cepe-

194



Prague, Czech Republic March 12-13, 2021

qoBumli [3] yHpaBIiHHA JKUTTEBUM IIMKIOM OO €KTIB KaIliTalbHOIO
OyHiBHUIITBA.

OpHak cUTyamist 3MiHIOEThCS 3 THX Hip, sk ['IC mouama cTBOproBatn
MOJIeINTi TaHWX, IO MiATPIMYIOTh K TE€OMETPHUYHI, TaK 1 i€papXidHi moTpe-
0w, sSKi MOXYTh BPaxOBYBAaTH BHYTPILTHIO i 30BHIIIHIO iHPPACTPYKTYPY.
T'eoindopmaniiiai cucremu, abo xopotko I'IC, 3abe3meuye 30ip, 30epiran-
Hs, 00poOKy, aHawi3 i BiZoOpaskeHHsI TEOMPOCTOPOBHX Ta iH(OPMAIIHHIX
JAHUX, & TAKOXX OTPHMAHHS Ha iX OCHOBI 3HaHb MPO OTOTYIOUE CEPEIOBH-
IIe JUIsl CTBOPEHHS 00 €KTiB apXiTeKTypu. I'eomnpocTopoBi naHi — 1e JaHi,
AKi 11eHTU(IKYIOTh TeorpadiuHe Miclie po3TalryBaHHs i BIACTUBOCTI MPH-
POIHKX 200 MITYYHO CTBOPEHUX 00’EKTIB, @ TAKOXK X MEXI1 Ha 3eMIIi.

Komrmuiexcna cucrema indopmaniiinoro monemoBanns (CIM) mae 6a-
3yBaTUCs Ha SIKICHO HOBOMY 1 TEXHOJIOTIYHO MiJNOPSAIKOBAHOMY PpiBHI
opraHizaiiii B3a€MOJil YYaCHHKIB IHBECTHUIIIHO-OYIIBEIbHOT MisSUTBHOCTI,
mo mependadae mepexil Bil YIPaBIiHHA JOKYMEHTAaMH IO YIIPaBIiHHA
JTAaHVMH, OTITHUMI3aIlif0 KUTBKOCTI Ta TEPMiHIB IIPOXOKEHHS aJIMiHICTpaTH-
BHUX TIPOLIEAYp B paMKaX HiATOTOBKH 3E€MJIEBIIOPSIHOI, MiCTOOYAIBHOI,
MPOEKTHOI JOKyMEHTamii; OyIiBHUIITBA, BBEACHHS 00’€KTa B eKCIDIyaTa-
Ii10, Aep>KaBHOTO KaJaCTPOBOTO OOJIKY Ta JepKaBHOI peecTparlii 00’ exTiB
HEPYXOMOCTI; CTBOPEHHSI €IMHOI JepkaBHOI ramy3eBoi nu¢poBoi miatdo-
PMH YIpaBIIiHHS KUTTEBUM IUKIJIOM 00 €KTIB KamiTaibHOTrO OyJIBHUITBA,
110 3a0e3nevyye HAKOMUYEHHs 1 OOMiH JaHUMHU, 1X JOCTOBIPHICTh 1 aKTya-
JIBHICTh Ha BCIX CTAIiAX HKUTTEBOTO IHKITY.

Hanpuknan, no novatky OyzaiBenbHHX podOiT I'IC MoXxe BHKOHyBaTh
BXJIMBY POJIb Y BUOOpI JUISHKH MiJ 3a0y[0BY 1 iHTerpauii JaHUX NpoOTS-
TOM YCBOTO TPOLECY, MOKIMBICTE BHOOPY HAWKpAIIUX PillleHb, sKi 3a0e3-
MEeYyITh MaKCUMaJIbHUN XUTTEBUH LUKJI iHQPACTPYKTYPH 32 YMOBH Haii-
meHmmx ButTpaT. ['IC po3poOIsIOTECS 3 METOI0 BHPIMICHHS HAYKOBHX i
NPUKJIAJHUX 337a4 3 MOHITOPHHTY €KOJOTIYHNX CHUTYalil, parioHaJIbHOTO
BUKOPHCTAaHHS TPHUPOAHUX PECYpCiB, a TakoX Ui 1H(OPacTpyKTypHOTO
MPOEKTYBAaHHS, MICHKOTO Ta PEriOHAJIBHOTO IUIAHYBAHHS, JUIS MPUHHATTS
OTIepaTHBHUX 3aXO0/iB B yMOBaX HA3BUYAWHUX CUTYAIlii Ta iHIIIE.

CIM 3a ymoBu edextuBHOi iHTerparii BIM i I'IC moxe 3abe3neuntn
ONTHMAJIbHE 1 SIKICHE MOJIETIOBAHHS BCHOTO JKUTTEBOTO IUKIY 00’€KTa 3
ypaxyBaHHIM PO3BUTKY, MOJIEPHi3aIlil i BIPOBAHKEHHS HOBUX TEXHOJIOTIH
B Maif0yTHBOMY.

Cucremue 00’ emgnanas MoxianBocteii BIM-texnororiit 1 moaenei I'IC
[4] HamaloTh MOMJIMBICTH HA NPHHIMIIOBO HOBOMY piBHI HPOEKTYBAaTH,
OymyBaTH i eKCIUTyaTyBaTH cydacHi OyiBii i ciopyau, 341HCHIOBATH MOHI-
TOpHHT iX Oe3meku. IluraHHs Oe3meku INMOB’s3aHI 3 KUTTEBHUMH IHKJIAMU
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OyaiBIIi, CIOPYH 1 TEPUTOPIi HOTO pO3TalIyBaHHS, 3 3HOIICHHIM 1H)XCHE-
PHHX, TPAHCIIOPTHUX MEPEXK Ta CHOPYJ 1 CUCTEM KOMYHIKalil OyaiBesb, 3
HEOOXIJHICTIO aKTyaJli3yBaTH KOMYHIKAIll IIOJI0 CydacHUX pecypcosbepi-
rafounx TexHonorid. Cucrema iH(GOPMamiHHOTO MOIETIOBAHHS NOBHHHA
3a0e3medyBaTu KOHTPOIb OCHOBHHX JecTadiTi3yrounx (akTopiB B mporeci
OymiBHHIITBA i EKCILTyaTallil Ta CBOEYaCHUN PEMOHT i MOZIECpHI3aIlifo.

BIM (Building Information Modeling) i I'lC (I'eoindopmariiina cuc-
TeMa) € JBOMAa HAaHBaKJIMBIIIUMH IU(PPOBHMHU TEXHOJOTISMH, IHTETpaIlis
SIKMX MOJKE 3a0€3MCUUTH PEBOIIONIHMNA npopuB y cdepi mudposoro 3a-
Oe3IeueH sl KUTTEBOTO IMKIY 00’€KTiB OyIiBHHLTBA, MICBKOTO ILUIAHY-
BaHHs, iHQpacTpykTypu aoBkiuis [4]. | HapewTi 3a0e3ne4nTy HaBaXIIH-
Billle — JOBIOCTPOKOBE IEPCIIEKTHBHE YIPaBIiHHS YXUTTEBUM CEPEIOBU-
[IeM, BKJIFOUAIOYH 3alHATICTh TPOMAJISIH, aHali3 CTaOUTbHOCTI, TOTOBHICTh
JI0 KaTacTpo(), MOXKIMBOCTI eKCIUTyaTalliiHUX 1 yHpaBIiHCHKUX HANPsMIB
3aCTOCYBaHHS, HAYKOBHX JOCIIJDKEHb y PI3HUX Taly3sx iCHYBaHHS JIOICT-
Ba, mpodeciitHa miaroroka ¢axismis [1], Tomo.
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MPONO3UIIIT OO0 MPOEKTYBAHHS
TA BYAIBHULTBA ) KUTJTOBUX BYJINHKIB Y CKJIAJJHUX
TH)KEHEPHOT'EOJIOTTYHUX YMOBAX Y MICBHKIA 3ABY1OBI

Tpodumonuu H. B.
ynen-kopecnonoenm Axademii 6ydisnuymea Ykpainu,
KAHOUOam mexHiyHux HayK, CIapuull HayKoeuil cnigpoOimHux,
doyenm Kageopu apximeKmypHux KOHCmMpYKYiil
Hayionanvua axademis obpazomeopuozo mucmeymaea i apximexmypu
M. Kuis, Yxpaina

AKTyaJIbHICTh IIPOBEJCHOTO aBTOPOM JOCIHI/DKEHHs Ta HOro aHamizy
MIATBEP/KYETHCSI HEOOXITHICTIO pO3POOKH 3aXOJiB 3aroliraHHs aBapisiM
Ta TIOIIKO/PKEHHIO OYIAMHKIB iCHYIOUOi 3a0yZOBH MiJ] 4ac CIOPYIKEHHS
06’exTiB HOBOI 3a0y10BH y MicTi KueBi, a Takosk i B iHIIKX MicTax i cenu-
max YKpaiHu.

B wmicti KueBi mouacrimanu aBapii iCHyrouMX OyIWHKIB ITONEPEHIX
POKIB BHACJIIZIOK TIOPYLICHb 3a0yJOBHIKaMH HOPMAaTHBHUX BUMOT Y KpaiHU
y Taxy3i OyIiBHUIITBA ITiJ] 9ac MPOSKTYBaHHS Ta CIIOPYIKEHHS 00 *€KTiB y
HIUTBHIA MICBKiH 320y IOBI.

Bimomo, mo rpyHTOBI yMOBM YKpaiHu i moTpe® OymiBHHIITBA Ha
70% Tteputopii € ckmaganmu. Lle mpocimarodi TpyHTH, 30HH 3CYBIB,
MoIpoOIIOBaHI TepUTOPii, ceficMigHO HeOe3meuHi pailoHu, KapcT TOMIO.

B 3B’s13ky 3 numMm, OymiBenabHI KOMMaHIii Ta KOpIopaiii Mmpu CHopy/-
JKEHHI HOBHMX 00 €KTiB, OOMPAIOTH , SIK NPaBHII0,0ypOHAOMBHI Najli BEIHKOT
JIOBXKHMHH Ta ZliaMeTpy. BBaxaeTbcs, 1110 MiIONIBA MaJli IOTPAIUIS€e HA TPYHT
3 JIOCTaTHBOIO HECYUOIO 3/IaTHICTIO, a CJa0Ki TPYHTH Ul INepelaBaHHs
3yCHJIb BiJl CUCTeMH «OyJiBisi —hyHIaMeHT» He OyIyTh 3ajisHi. 3aBAsKU
BUKOPDHCTAHHIO TMajlb BEIIMKOI JOBXHMHU MPU MNPOEKTYBaHHI OYIMHKIB
Mi/IBUILIEHOI MOBEPXOBOCTI , K IPaBHJIO, HEXTYIOTh BpaxyBaHHSM PiBHS
TPYHTOBHUX BOJ, SIKMH B YKpaiHi JOCUTh BUCOKHH. [Ipu bOMy, BBa>Ka€Th-
Csl, IO Y TIPCHKiH MiCLEBOCTI MPO piBeHb I'PYHTOBUX BOJ, B3arayli MOXKHa
3a0yTH, X04a HasBHICTH JDKEpEN Ta CTPYMOUKIB CBIIYHTH MPO 3BOPOTHE.
Takox He OepeTbCs 710 yBard Te, 0 OUIBIIICTH iICHYI04OI 3a0yl0BH CIIO-
pymkeHi Ha (yHIZaMEHTaxX MIJIKOTO 3aKIaJeHHSA(CTPIYKOBHUX , CTOBITYA-
CTHX, TUTNTHHUX) 200 3 BUKOPHCTAHHIM 3a0MBHUX Maib(CTIHOK Ta Mi/IBICOK)
y HOMNEepeNHbO MiArOTOBICHUX KOTJIOBaHAX 3 YJALITYBaHHSIM JAPCHAKHHUX
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3aXO0/IiB JUIA 3HIKCHHS BIUIMBY TPYHTOBHX Ta MOBEPXHEBUX BOA. Buxos-
YM 3 BHUKJIAJEHOTO, Maibke KOXKHUM BHUIIQJOK TOSIBH BEJIMKOi KiNBKOCTI
BOJM MOXXKHA OyJIO TpOaHaNi3yBaTH Ta, MPH Oa’kaHHI, BUSABUTH NPHIUHY.
Hesixi TexaorenHi aBapii (Bonro-J{orcrk, JHimponeTpoBerK, XapKiB) Oymu
BHBYCHI, MIPOaHAJI30BaHi Ta PO3pOOICHi 3aX0H 3aI00iraHHs TaKUM SIBH-
mam. OJHAaK, 3apa3 BBAKAETHCA, [0, YMM OiIbIIe JOBXKUHA OypOHAOMBHOT
i, THM HaJAiHHIIIe cropyna. Xoda 3CyB LUIOTO MaccuBy y JHinmpomet-
POBCEKY IIOKa3aB, II0 MYJBAH 3CYBY IIle HiXTO He BinMmiHsB!. Bonn BuHU-
KaloTh y TaKMX MICHSX, /1€ BOJASHI CTPYMOYKH 3HAXOJATh IUISX 1 MOYUHA-
I0Th BUMMBATH JpiOHI NHJIbOBATI YaCTOYKH TPYHTY, YTBOPIOIOYM IIap
3Ma3KH 1 3MEHIICHHS CHJI TEePTs, MiCJIs YOro BEPXHiH MacCHB TPYHTY, IPH-
BaHTa)XEHHH 3a0y/10BOO, IOUMHAE 3MillyBaTHCh. Haciaku it OyIuHKIB
Ta CHOpY/, NPH 1IbOMY, HerepeabauyBaHi!

IIpu upomy,He Oy’ke pEeTENbHO aHATI3YIOThCS KOHCTPYKTHBHI CXEMH
OyIuHKIB cTapoi 3a0ym0BH.0COOJIMBO, 1€ TOPKAETHCS BEIMKOIAHEIbHUX
OynuHKKIB 200 OyAMHKIB i3 3 MaHENIMH NEPEKPUTTIB Ta IOKPHUTTIB 3
LUETISSHAMH 1 OJNOKOBUMH CTiHAMH. BiICyTHICTP JOJATKOBHX IOSCIB
JKOPCTKOCTI BHKJIMKA€ NeGOpMyBaHHS KOHCTPYKIil cTiHamu BimcyTHicTh
JOJATKOBUX MOSCIB YKOPCTKOCTI BUKIIHKAE Ae(DOpMyBaHHS KOHCTPYKIIii.

HaBeny mnpukiman NOMIKOMKEHb S5-TH MOBEPXOBOTO TPHCEKIIHHOTO
LerasHoro OymuHKy 3a azapecoro TOumicekkuii mpos.3a B M.Kuepi. Bua-
CIIZIOK HE BpaxyBaHHs ycix (akTopiB miapsaHOW bByxiBenbHOW op-
ranizaniero ( a came, He 3/1MCHEHUI PETENbHUI aHali3 TPYHTOBUX YMOB y
30HI MOXJIMBHX 3CYBiB, 3 BUBUCHHSIM 3MIHHUX HAMPSAMKIB IMIA3EMHUX BOJ
LUISIXOM YJIAIITYBaHHS JIONaTKOBUX CKBaXXHMH , HE HAllaHO MNPABUIbHY
OLIHKY HeCy4ili KOHCTPYKTHUBHIA CHCTEMi II’SITUIIOBEPXOBOTO LETIISTHOTO
TPUCEKLIHHOTO OyIMHKY 3 MIATPOBUMH IAHEIISIMH MIEPEKPUTTIB, HASBHICTIO
mepenaay BUCOTH (YHAAMEHTIB B CepeinHi, MO OyIIo MOB’s3aHO 3 BOYIO-
BaHOIO KOTOJBbHE Yy 1967 pori, sika Oylia He TeMOHTOBaHA TIOBHICTIO Ta Ta
apKOI0 Ha Kparo ) IiJ] 9ac MPOCKTYBaHHA Ta OyIiBHUITBA 25-TIOBEPXOBOTO
OyAWHKY 3 TiI3€MHUM IapKiHTOM 3a afapecoro mpoB. TOuricekuit 1/26 (By.
Iynsasceka, 32) B M. Kuesi (IlleBueHKiBCEKMIA palioH), B iCHyl04OMy Oy-
OUHKY 3°SIBIUIUCH IIMApUHM Y HECYYMX MO3JOBXKHIX 3-X cTiHax Ha yci 5
MIOBEPXiB Ta B YCiX MEPEKPUTTAX y 2-X MICIIIX, a caMe: BcepeauHi OyIuH-
Ky-Ha Bimctani 21,0 M Ta Ha Bixcrani 9,0 M Bix TOPIBOBOI CTiHH, TOOTO
OyIMHOK PO3KOJIOBCS y IBOX MICIIX 1 BiJOKpeMJIEHa YacTHHA IToYaja 310-
B3aTH B HANIPSIMKY HOBOTO OYyIiBHUITBA.. TakoX BCi mImapuHU 00’ €aHAHI 31
mrmapuHamMu y nepekputtsax. (Poro 1, 2.)
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B 3B’s3Ky, 3 TOSBOIO aHAJOTIYHMX IOIIKO/DKEHb B IHIIMX MICIIX
KueBa, 3 MeTOI0 po3pOOKH y3arajbHEHOrO MiAXOAY 0 3aro0iraHHs aHa-
JIOTIYHUAM aBapiiisiM Ta 30€pEeKEHHIO JKUTIOBOrO (OHIY Ta IHIIUX BHIIB
MICBKOT iCHYI04O01 3a0ynoBH, chopMOBaHMI MepetiK HalOLIbII BaXKIMBUX
MOPYILEHb.

®dakTopH, 110 MPHU3BEIU J0 PO3JIOMY BKA3aHOIO OYIMHKY Y JACKIIBKOX
MICISIX Ha BHCOTY IT’SITH TTOBEPXiB:

1. He Gyrno 3naiiicHeHO mornepeiHe 00CTeXEHHs BKa3aHOTO OyJIUHKY, IO
€ 00OB’S3KOBMM TpH HOBOMY OYIIBHHIITBI Ha HEBENUWKIH BiACTaHI Bif
icHytouoro 00’ekTy. SIk mpaBuiO 3a0yMOBHHK, IOCHJIAIOYHCh Ha Opak
KOILTIB, HE 3aMOBJISIE€ CIICIiajli30BaHIM OpPTaHi3allisiM 0OCTEeXEHHsS HaBKO-
JUIIHIX OyauHKiB. TaKuM YHMHOM, BHACIIJIOK Bi3yaJdbHOTO OIVISAY MPe-
CTaBHHKaMHU 3a0y/JOBHHKA OyJo 3po0JeHO MOMMIKOBI BUCHOBKH. Ilepe-
MHUYKH HaJl BIKHAMU B LETISTHOMY OyJIUHKY OyJM CHPUHHSATI SIK MOHOJIT-
HU# 110 TOBEPXOBHIA 3a1i300eTOHHUIT T0sic. Takox He OyJi0 mpoaHai3oBa-
HO 3aMiHy I/l 4yac CriopyKeHHs OyIuHKY 3a aapecoro TOumicbkuil mpos.3
a KOJIO IOPOXXHUCTHX MaHeJeH MePEeKPHUTTIB Ha NIATPOBI MaHEei, 32 BUHAT-
KOM IEpPEeKpHUTTIB HaJ IifBaIOM. 3a3HadeHa 3aMiHa CyTTEBO 3MiHMIA Xa-
paxTep HanpyxeHoJe(OopMOBaHOTO CTaHy OYAMHKY B ILIJIOMY, IIO Iepel-
6ayaB /10 3aMiHM-HECyYl MO3I0BXHI CTIHU Ta >KOPCTKI JUCKH NEPEKPHUTTIB.
S BiZioMO, IIATPOBi MaHeJ i CIUPAIOTHCS 32 KOHTYPOM, a HE IO310BXHIMA
6okamu. IToMHIKOBI BHCHOBKM HPHU3BENM IO BiACYTHOCTI 3a0e3MedeHHs
IIPYU TIPOEKTYBaHHI HOBOTO OO¥eKTy cIemiadbHUX 3aXOJiB 3aXHCTy Ta
MIJICUJICHHIO KOHCTPYKIIM LErsiHOT TPHUCEKIIWHOT M*sITHIIOBEPXIBKH 3a
aapecoro: micro Kuie Toimicekuii mpos. 3 a.
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2. He Oyno 37ilicHEHO NIEpEBiIpKY CTIHKOCTI IPYHTIB OCHOB Ta ICHYIOUHX
(dyHIaMEHTIB LerITHOro OyIUHKY IIPpU BiIKOIyBaHHI KOoTioBaHy. [Tomui-
KOBI BHCHOBKH NpPEACTaBHUKIB 3a0yNOBHHKa 0OazyBaJMCh Ha OOMEKeHiit
KUTBKOCTI IypdiB, AKi OyIu po3TanioBaHi Ha 3HAYHIN BiICTaHi BiA iCHYyIO-
goro OymmHKy. lle mpm3Bemo OO0 HEMOXIIMBOCTI BCTAHOBIICHHS MicIie-
3HAaXO/KEHHS BOJIO HACHYEHUX Ta CIa0KWX IIapiB TPYHTY Oe3mocepemHbo
i iICHYIOYMM OYIOMHKOM i BXXHTH HEOOXiTHI 3aXOMU MIOAO 3amoOiraHHs
HEpiBHOMIPHUM OCiJTaHHAM OCHOB i ()yHJaMEHTIB.

3. He Oyno BpaxoBaHO BIUIMB Ha OCHOBY Ta (pyHJaMEHTH iCHYIOHOTO
OyAMHKY OYIIBENFHOIO Ta TMOCTIHHOTO BOMO3HIDKCHHS TPU BHKOHAHHI
pobit y koTnoBaHi He TouHI BUCHOBKH 3a0y/IOBHUKA HPU3BEIHU 10 BUHHK-
HeHHs1 Cy(O3iHHHMX TMPOIECIB MiJl Yac PSACHUX JIOIIIB Ta BHYABIIOBAHHIO
IPYHTIB OCHOBH ICHYIOUOTO OyIUHKY B OiK KOTJIIOBaHY HOBOI 3a0yZOBH, a
TaKO)XK BUHHKHCHHIO HEKOHTPOJLOBAHHUX IMPOIECIB OCAIO0K ICHYIOYOIO
OyIHHKY.

4. He Oyno BIAIITOBAaHO INITYHTOBY CTIHKY(BHACIHIZOK HEIOCTATHHOTO
OOTpYHTYBaHHS MOXIUBUX HACIIJKIB BUTHCHEHHS TPYHTY 3-TiA IUAMHA
icHyro4oro OyAMHKY, €KOHOMii KOIUTIB 3a0yJOBHHKOM), IO €
000B’A3KOBHM TIpH OIMBIIOMY, H)K HOPMOBaHOMY, PO3PaxXyHKOBOMY
OCiTaHHI HOBOTO OYAiBEIBHOTO 00’ €KTY, M0 OYAYETHCS HA BiICTaHI MEHIIIE
20 M BiA ICHYIOYOTO, a TaKOX IiJIOIIBA 3aJISITaHHA ICHYIOYOTO 00’ €KTY
BHUIIIEC BIMITKM IiJJIOTH IiIBaJIbHOTO MPUMIIIEHHS HOBOTrO. [lOMHIKOBI
BHCHOBKH ITIPH3BEIH 10 KatacTpo(iuHOro ocifiaHHs (QyHIAMEHTIB iCHYIO-
40oro OyJUHKY 1 yTBOPEHHIO YHMCIIEHHUX HACKPI3ZHUX TPIIIMH HA BCIO BHUCO-
Ty OyniBmi

5. o mouaTky OyniBenbHUX poOIT He Oylo 3AiMCHEHO MEepeBipKy il
JUHAMIYHUX BIUTMBIB TIPH BIAIITYBaHHI BiOpO3aHYPIOBaHHUX IaTbOBHX
¢yHIaMeHTIB 2-Ma arperataMi Ha BifctaHi meHIne 20 M Bix TOPIBOBOL
CTiHM icHyrouoro OyawHKy. [lOoMHIKOBI BHCHOBKH OyIyBajWCh Ha
BUTITHAX E€KOHOMIYHMX ITOKa3HMKaX, a caMe: BHKOPHCTaHHS ABOX arpe-
raTiB pa3oM OYJIO CYTTEBO JEIICBIIE, HiXK OJHOTO MPOTATOM OLTBII TpUBa-
JIOTO 4Yacy.

6. Kpaii korsioBaHy Ha Bifictani MeHie 5,0M M Bij icHy1040ro OyauH-
Ky B3araji HiuuM He OyB 3aKpiIUICHUH i TPYHT BUYaBHUBCA 3-TMiJl iCHYIOYOTO
OynuHKy B Oik KoTyIOBaHy. Lle BinOymocs BHACTiJOK MOMHMIIKOBUX BHCHOB-
KiB 3 OOKy IpeICcTaBHUKIB 3a0yJOBHUKA MIOO MiJBUIIEHOT HeCydoi 37aT-
HOCTI icHyt04or0o OyauHKY 3a agpecoroM.KuiB, Toimicekuii mpos.3a. To6To
BBA)KAJIOCh, II0 TIOSIBA MYJIBIN OCIIaHHS TPYHTY HE NMPHU3BEAE IO 0CAI0K
¢yHnaMeHTiB Ta OyIMHKY B 1loMy. [IoMHIIKOBI BUCHOBKH 0a3yBainch Ha
HEBIpHIM OLIHII KOHCTPYKUiM (yHAaMEHTY Ta MiJBaJly HpeACTaBHUKAMHU
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3a0ynoBHMKA. B gilicHOCTI, ()yHIAaMEHTH iCHYIOYOro OYAHMHKY OJIOKOBI
MUIKOTO 3aKJIaJIeHHS, MalOTh CYTTEBHH Iepernaj BUCOTH BCepeuHi OyIHH-
Ky, CTiHU TiJBally IETJIsHI, HECYdi Y IBi LETTMHH, a IEPETOPOJKH y TI0JI0-
BUHY IIETJIMHY, IO aX HISK HE MOXXHA BBa)KaTH MOHONITHOIO (hYHIAMEHT-
HO-TIJIBAJIBHOO YACTHHOIO.

TakuMm 9UHOM, €KOHOMIisl Ha TIPOBECHHI HEOOXiTHHUX 3aXOMiB, IO Ie-
penbadeHi HOPMAaTHBHAMH BHMOTaMH B Tairy3i OymiBHUIITBa YKpaiHU IpH
CHOPYKEHHI HOBUX 00*€KTiB, mpu3Bena A0 HEOOXITHOCTI 3MiHCHIOBATH
yCi KOHCTPYKTUBHI 3aX0JIH 3 MiJCWICHHS HECYYUX KOHCTPYKLIl Haa3eMHOT
Ta MiA3eMHoi yacTuH OyanHKYB M.KueBi Ha TOinicbkoMy npoB.3 a, a TaKoXK
JIOLJILHO YJIAlITOBYBAaTH INIYHTOBY CTiHKY. be3ymoBHO, OynyTh monat-
KOBI BUTPATH Ha KOHCTPYKTHBHUII Ta KOCMETHYHUN PEMOHT MOIIKOPKEHHUX
NPUBATHUX OCENb Ta Mia*31iB.

BpaxoByroun BUKIJIaJieHe, HaJaMO KOPOTKHH Mepenik HeoOXiIHUX 3a-
XOJiB, SIKI TIOBUHEH IependadnTy 3a0yAOBHUK MU CIIOPYIKCHHI HOBHX
00*€KTiB y CKIaTHUX IH)KEHEPHO-TEOJIOTITHHX YMOBaX.

1. 3nificHeHHS TOMIEPEAHFOTO OOCTEKCHHS ICHYIOUOi B Oe3moceperHiit
OMM3BKOCTI 3a0yHOBH, M0 € 000B’SI3KOBHM IpU HOBOMY OYyIiBHHUIITBI Ha
HEBEJIMKiH BiJICTaHi BiJl iCHYIOUOTO 00’ €KTY.

2.3miiCHEHHS TEePEeBIpKU CTIHKOCTI TPYHTIB OCHOB Ta iCHyIOUHX (hyH-
JIAMEHTIB CTapoi 3a0y0BU 3 METOI0 BU3HAUYEHHS KOHCTPYKTUBHOI CHCTEMH
«OCHOBa-0yJTMHOKY TIepe/] I0YaTKOM YJIalTyBaHHs KOTJIOBaHY.

3.BpaxyBaHHs BIUIMBIB Ha OCHOBY Ta (D)yHAaMEHTH ICHYIOUOi 3a0y10BH
OyniBeNbHOrO Ta MOCTIHHOTO BOJO3HMKEHHs PU BUKOHAHHI POOIT y KOT-
noBaHi. 3a HeoOxinHocTi. [TependaunTu 3aX01 JpeHAKY.

4 BrnamrtyBaHHS IIITYHTOBOI CTIHKH MK iCHYIOUMM OYTHHKOM 1 HOBOIO
3a0yIOBOIO, MO € OOOB’S3KOBHM TpH OLUTBIIOMY, HiK HOPMOBaHE, PoO-
3paxXyHKOBE OCiIJaHHS HOBOTO OYIiBEIBHOTO 00’€KTy, IO OyAyeThCS Ha
BifgctaHi MeHIe 20 M BiJl iCHYFOUOTO, a TAaKOXK ITiJOIIBA 3aIATaHHS 1CHYIO-
4oro 00’€KTy BHIIE BiIMITKH ITiAJIOTH ITiBAIEHOTO MPUMIIIEHHS HOBOTO.

5. IlpoBeneHHs NONATKOBHX JMHAMIYHUX JOCIIKEHb, Yy BHUIAIKY
3niCHEHHS OyZiBeNbHUX POOIT 13 3alydeHHSIM arperartiB IWHAMIYHOI Aii,
JI0 TI0YaTKy OyaiBeNbHUX POOi,T B HANPSAMKY MEPEBIPKH Iil TUHAMIYHUX
BIUIMBIB Ha HECY4i KOHCTPYKIIii iCHyt040i 3a0yIOBH 1 37ifiCHEHHS 3a3Hade-
HOTO KOHTPOJIIO BECh 4ac MpH poOOTi BKa3aHWX MEXaHi3MiB Ha BiJICTaHi
Mente 20 M BiJ CTiIHH iICHYIOUOTO OYJIUHKY.

6.000B*s13K0Be 3aKpIMJICHHS Kparo KOTJIOBaHY, KU 3a MPOEKTOM IIe-
pendadeHo Ha BifcTaHi MeHIIe 5,0M M Bijl iCHYIOUOTO OYIUHKY.
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USPORA ENERGIE ZELEZNICNIHO VOZIDLA

Biloshytskyi E. V.
Ph.D.,
Engineer

Zhyzhko K. V.
Ph.D.,
Director
Skoda Transportation Ukraine
Dnipro, Ukrajina

Je znamo, ze osobni doprava je jednou z hlavnich Cinnosti zelezni¢ni
dopravy. V tomto ptipadé je osobni kolejova vozidla dulezitou soucasti
tohoto typu sluzby, coz by mélo zajistit nejen bezpec¢nost provozu, ale také
pohodlné pfepravni podminky. V této souvislosti uspora energie je
jednim z klicovych faktorti zvySovani ziskovosti zelezni¢ni dopravy. Byly
stanoveny dva hlavni cile v oblasti uspory energie, jmenovité: snizeni
energetické narocnosti vyrobnich cCinnosti a zvySeni jeji energetické
ucinnosti [1].

Osobni  automobily spotiebovavaji  vyznamnou ¢ast elektfiny
vytvafenim pohodlnych podminek pro pfepravu cestujicich, zejména topeni
ma vyznamny podil elektfiny. Pfiblizné 20 — 40% z celkové spotieby
elektfiny pfti piepravé cestujicich slouzi k vytapéni, ventilaci a klimatizaci
[2].

V bodech formace a obratu k udrzeni teploty v osobnim vozu vyzaduje
samostatny zdroj energie, v jehoz roli se pouziva hlavné tuhé palivo. Pfi
pouziti tuhych paliv, obvykle uhli, je t¢innost kombinovaného elektro-uhli
kotelu 0,40 — 0,65 v zavislosti na kvalité tuhého paliva a vakua v koming,
coz zvysuje naklady na tepelnou energii pro vytapéni asi o 50 — 60%
(v zavislosti na kvalité tuhého paliva).
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Utelem této prace je zjistit moznosti zlepSeni energetické u¢innosti
osobnich automobilli, to znamenad sniZzeni spotieby energie systémy
podpory zivota. V sou€asnosti je Siroce pouzivan audit tepelného
zobrazovani kolejovych vozidel. Autor nasledujici prace [3] provedl audit
tepelného zobrazovani vagonu elektrickych vlakt s ptihlédnutim k fadé
faktort. Dalsi vyvoj a implementace termovizniho auditu vyzaduje
vypracovani a zavedeni energetického pasu pro kazdy viz elektrického
vlaku a pro elektricky vlak jako celek.

V [4] autofi popisovali procesy infiltrace vnéj§tho vzduchu,
prosakovani do auta kvili netésnostem ve dvefich a karoserii, coz zvySuje
naklady na tepelnou energii pro udrzeni pohodlnych podminek v
kolejovych vozidlech. V zavislosti na rychlosti vozidla, mnozstvi infiltrace
pii zméng rychlosti z 0 na 120 km / h dosdhne 325 = 514 m®/ h, pfi vyssich
rychlostech bude infiltrace jeste veétsi.

Utinek infiltrace neni zkouman v pracich béhem odstavky v mistech
vzniku a obratu cestujicich vagond, ma se za to, ze béhem parkovani
infiltrace chybi nebo je zanedbatelna, a proto se na ni nepfihlizi. Ve
skute¢nosti béhem provozu dochazi k infiltraénim procestim, které nejsou
kryty a které zvysuji tepelné ztraty osobnich vagonti.

Na jafe roku 2018 na zakladé osobnich vagonti depa osobnich vagony
Lvov PKVCHD - 8 autor provadél méteni termalni zobrazovaci teplotni
pole na vnéjsi strané karoserie osobniho vagonu. Pozornost byla vénovana
také deflektorim k odvadéni odpadniho vzduchu od sani vagony a
nasavaného vzduchu ventila¢niho systému.

Ugelem experimentéalnich méfeni bylo, stanoveni mist spotieby tepla ve
vozech v disledku ptsobeni infiltrace venkovniho vzduchu pii zastaveni
osobnich vagont, zlep$it modely tepelné bilance osobnich vagonti s dalsi
upravou konstrukénich prvkd a zvySenim energetické ucinnosti topnych
systému.

Meéfeni byla provadéna pomoci termokamery «Testo 875-1».Ne
1991253, Rozsah méteni od -20 do 100 ° C; absolutni chyba méteni je +
2% mefené hodnoty.

Experimentalni méfeni zahrnovala méfeni teplotnich poli vnéjsku
karoserie osobniho vagonu, deflektory pro odvadéni plného vzduchu z viiz
a zaluzie venkovniho vzduchu systému ventilace z obr. 1 a 2.

204



Prague, Czech Republic March 12-13, 2021

a

Obr. 1. Tepelné vzorce méfeni vagonu:
a, b — sact rolety systému ventilace venkovniho vzduchu

Jak je patrné z termogrami zobrazenych na obr. 1, dochazi ke ztratam
tepelné energie sacimi clonami ventilaéniho systému, zejména vzduch,
ktery prochazi vzduchovymi kandly ventila¢niho systému, opousti viiz do
okolniho prostfedi. Je tfeba poznamenat, Ze situaci zhorSuje, Ze pied
vstupem do vngjsiho vzduchu s pokojovou teplotou vz prochazi
ohfivacem vody a zahfeje se na jeste vyssi teplotu.

Jak je patrné z termogramii zobrazenych na obr. 2, pfes deflektory se
uvoliuje teply vzduch, ktery odvadi odvadény vzduch z vz do Zivotniho
prostredi. Toto je obvykle jejich bézny provozni rezim, ale jak je uvedeno v
[5] v téle osobniho vozu jsou piidéleny dvé zony teplotnich poli s riznymi
teplotnimi rezimy, které jsou oddéleny ozdobnym stropem. Zony teplotnich
poli pod ozdobnym stropem maji vy$si teplotu vzduchu.

a 6
Obr. 2. Tepelné vzorce méfeni vagony:
a, b — deflektory pro odvod odpadniho vzduchu

Za ucelem zvySeni energetické ucinnosti systémli ohfevu vody k
eliminaci nebo snizZeni tepelnych ztrat sacimi clonami ventilacniho systému
autoii navrhuji instalovat zpétny ventil s nizkym odporem ve vzduchovém
potrubi pted ohfiva¢em ve sméru pohybu vzduchu pii bézicim ventilacnim
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systému. Kdyz je tedy ventila¢ni systém vypnuty, ventil se uzavie a zabrani
tepelnym ztratdm skrz saci zaluzie ventila¢niho systému.

S pomoci termoviznich méfeni osobnich kolejovych vozidel byla
detekovana neproduktivni spotieba tepla nasavacimi clonami ventilaéniho
syst¢ému v disledku infiltrace venkovniho vzduchu béhem odstavky v
mistech vzniku a obratu osobnich vagon. Vzhledem k tomu, ze prochazi
vzduch s teplotou vagon ohiivadem a zahfeje se na jesté vyssi teplotu a jde
do prostiedi, proto se zvySuje spotieba tepelné energie.
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PA3PABOTKA KOHCTPYKIIM ABTOHOMHBIX TAT'OBBIX
MOJYJEM 1JIs1 NEPCIIEKTUBHBIX YCJIOBUA
IKCINUNIYATAIIMU HA KEJIE3HOJOPOXHOM TPAHCIIOPTE

®panTuek bypemn
ORCID ID: 0000-0003-2171-7476
YjleH npasneHus
AO «Vkpaunckue sicenesnvie 0opocuy
2. Kues, Yxkpauna

[NoBbimenne 3¢ (eKTHBHOCTH HCIIONB30BaHUS TPAHCIIOPTHBIX CPEACTB
C Y4EeTOM MEepCHEeKTHBHBIX YCIOBUH SKCIUTyaTallUH SIBISETCS OIHUM H3
HaNpaBJIeHUI pa3BUTH TPAHCIOPTHOTO MamIMHOCTpoeHus. [loaTomy Tex-
HUYECKHE pEIICHHs, HalpaBleHHble Ha peIleHHe JTaHHOW HaydHO-
TEXHHYECKOH 3ajauu, SBIAIOTCA aKTYalbHBIMHM I KaKk B IEJIOM IS
HAa36MHOTO TPAaHCHOPTa, TaK M Ul JKEJIE3HOJOPOXKHOIO TpaHCIOpTa B
JaCTHOCTH.

B 0cHOBHOM, KOHCTPYKTOpa M HCCIIEJOBATEIH YACISIIOT BHUMAHUE CO-
BEPIICHCTBOBAHUIO MEXaHMYECKOW YacTH TATOBBIX CPEJICTB JKEJIE3HO-
JIOPO’KHOTO TPaHCIOPTa, 3 UMEHHO JIOKOMOTHUBOB [1-4], pu 3TOM orpaHu-
YHBAsICh PACCMOTPEHHEM TOJBKO TUHAMHYECKHX MM IPOYHOCTHBIX Ka-
YeCTB 3THX TPAHCIIOPTHBIX cpecTB. Pa3paboTka e KOHCTPYKIHUH TSATOBBIX
TPAHCIIOPTHBIX CPEJCTB /sl aBTOHOMHOTO M aBTOMAaTH3UPOBAHHOTO MC-
MOJIF30BAHNUS TPeOyeT yueTa He TOIBKO MepCHeKTUBHBIX YCIOBUI 3KCIITya-
TaIliM B BHUJE IOBBIIEHUS CKOPOCTEH IBMXKEHHS, HO W ydeTa cMapT-
TEXHOJIOTHH, TO3BOJISIOIIMX IOJHOCTBIO CHENaTh aBTOMATH3MPOBAHHBIM
nporecc GyHKIMOHUPOBAHHS U BEICHHSI COCTABOB IT0 XKEJIE3HBIM JI0pOraM.

KoHcTpyKIs aBTOHOMHOTO TPaHCIIOPTHOTO CPEJICTBA BBIOpaHa 1o pe-
3y/lbTaTaM IpeABApUTEIbHBIX HCCIEJOBAHUM, MPOBEACHHBIX aBTOPOM, IO
OINPENIENIEHUI0 XapaKTePUCTUK KOHCTPYKIMU TSATOBOTO CPEACTBA JUI HC-
MOJIb30BaHUS TIPU 00ECIEYEHUH IEPEBO3KH JKEJIE3HOIOPOKHBIX II0€3/10B
no HanpasneHuto Kurait — EBpocoros. IIpu 3ToM y4uThIBamuch Kak Mexa-
HUYECKHE OCOOCHHOCTH KOHCTPYKIIMH, TaK U TATOBO-dHEPTEeTHUYECKHUE T1a-
paMeTpsl aBTOHOMHBIX TSATOBBIX MOZYJIEH.

KoncTpykuus npeicraBieHa B BHAE CIEIYIOIUX OCHOBHBIX JJEMEH-
TOB: KYy30B, TEJIEKKH, KOJIECHBIE Napbl, CHJIOBAsi CUCTEMa, CUCTEMA >KU3HE-
obecrieyeHns, CHUCTeMa IUATHOCTHKH, TOPMO3Has CHCTEMa M CHCTeMa
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ynpasneHus. Kaxnas u3 Ha3BaHBIX CUCTEM COCTOUT U3 HECKOIBKUX MOACH-
CTEeM, KOTOpbIe (QYHKIMOHAIBHO JOMOJHSIOT APYT Jpyra B 9KCIUTyaTalny.

OCHOBHBIMH KOHCTPYKTHBHBIMH 3JIEMEHTAMH JIByXOCHOM TENCKKHU SIB-
JISIFOTCST KOJIECHBIE aphl M pama. JIByXOCHas TeleXKa OCHAIeHa WHAWBU-
IyaJlbHBIM TSTOBBIM IPHBOJOM Ha KXY OCh C OIIOPHO-OCEBBIM ITOJBE-
myBaHWeM ABurarens. KOHCTPYKIUS TENeKKH HMeeT OyKCOBOE M IICH-
TPaIbHOE PECCOPHBIC MOIBEIINBAHMUS C UCIIONB30BAHIEM YIPYTHX 3JIEMEH-
TOB W Tracureneil komebannii. bykcoBoe peccopHoe moaBemmBaHue odec-
MIEYMBACT ONOPY PaMBbl TEJIEKKH Ha KXyl OyKcy yepe3 JBa Makera IIu-
JMHAPUYECKUX MpyXuH. [ nemndupoBaHus BEpTHKAIBHBIX KOJeOaHHUH
MapajyiesIbHO NPYKUHAM MEXIy OyKCcaMH M PaMoM TeNeKKH yCTaHOBJIECHO
[0 OJJHOMY TI'MJPABJIMYECKOMY TacHUTENI0 KoyieOaHHi Ha OyKCOBBIH y3ell.
Ky30B onupaercss Ha paMbl TEJIEKKH uepe3 KOMIUIEKTHI ABYXPSIAHBIX LIH-
JIMHAPUYECKUX MPYKHH.

Hanmume cucreM aBTOHOMHOT'O XM3HEOOECIICUCHNUS M PE3EPBHOM 3HEP-
TETHYECKOIl YCTAaHOBKM IIO3BOJSIET OOECHeuuBaTh (HYHKIMOHHPOBAHUE
TATOBOTO MOAYJsL 0€3 IOTOJHUTENFHOTO CEPBHCHOTO OOCTY)KMBaHUS B
TeueHnH nepuona Ao 10 cyrok mim 240 MoTodacoB u Ooiee, 9YTO MO3BOJIS-
eT TpeomosieBaTh pacctosHus Oonee 12 000 KM ¢ y4eTOM BO3MOKHBIX
TEXHHYECKHX OCTAHOBOK, CBS3aHHBIX C TEXHOJOTHEH pabOTHI >KeIe3HBIX
JIOpOT U rpauKOM JABMKEHHS 10e3/10B. KOHCTpYKIMOHHAs CKOPOCTh ABU-
xenuss Ha 30-40 % BbIlIe, YeM y OOBIYHBIX TPY30MACCAKHUPCKUX MYIIb-
THCUCTEMHBIX JJOKOMOTHBOB.

Takum o0Opas3omMm, B paboTe NPEATIOKEHO ONMCAHUE TEXHUYECKUX pelIe-
HUIl KOHCTPYKIIMU YETHIPEXOCHOTO aBTOHOMHOTO TATOBOTO MOMYJS JUIS
OCYIIECTBJICHUS] MaruCTPaJIbHOW M MaHEBPOBOI pabOTHI Ha KeJIe3HOO-
POXHOM TPaHCIOPTE C NPUMEHEHHWEM HHHOBAIIMOHHBIX TEXHOJIOTHH IO
IM3aliHy, yNpaBICHUIO W TUArHOCTHKE. JlaHHAs KOHCTPYKIMS ITTO3BOJISET
obecrieunBaTh TPAHCIOPTHPOBKY KaK TPY30BBIX, TaK M MAaCCaKUPCKUX
MOE37I0B C YYETOM JICHCTBYIOIIEro rpadyka IBIKCHHS M COONIOZCHUS
(YHKIIMOHANEHOW COBMECTUMOCTH C Pa3IMYHBIMH CHCTEMaMH HHQpa-
CTPYKTYPBI KEJE3HbIX JIOPOT.
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BUKOPUCTAHHS CTAJIE3AJIIBOBETOHHUX MPOTOHOBUX
BYJOB JUIS1 IOCTKOH®JIKTHOI'O BIUTHOBJIEHHSI
3PYUHOBAHOI TPAHCIIOPTHOI IHOPACTPYKTYPHU

I'epauu M. B.
suUKIaday kagheopu 6ilicbkosoi nidcomosxku cneyianicmis [epoicasnol
cneyianvHoi cnyicou mpaHcnopmy
Jninposcvruii HayionanbHuil yHigepcumem 3ani3HUYHO20 MPAHCHOPHLY
imeni akademixa Bcegonooda Jlasapsina

Kmounuk C. B.
Kanouoam mexHivHux Hayx,
cmapuwuii guka1aoay kageopu mpancnopmmuoi ingppacmpykmypu
Jninposcwruii HayionanbHUil yHigepcumem 3ani3HUYHO20 MPAHCHOPHLY
imeni akademixa Bcegonooda Jlasapsina
M. [ninpo, Ykpaina

HalOyTwii 32 THCSYOMITTS MOCBIJ MiCIIBOEHHOI BiIOYIOBH 3acBiTuye,
110 Hee(PeKTUBHICTh 3aX0/iB, CHPSIMOBAaHHUX Ha BiTHOBJIEHHS 3pYyHHOBaHUX
00HOBHMU iSIMU TEPUTOPIH Ta €EKOHOMIYHUX 3B SI3KiB, MOX€E IIPU3BECTH JI0
MoBTOpeHHs BilicbkoBuX KoH(ikTiB [1]. Ha Tepuropii Ykpainu B Hacwi-
JIOK BeJIeHHs OOHOBUX il OYJI0 3HHUIIEHO Ta MOMIKOAKEHO 3HAYHY YacTH-
Hy TPaHCIIOPTHOI iHOPACTPYKTYpH, 30KpeMa MalIHX Ta CepeIHixX 3ai3HUY-
HUX MOCTIB. [Iys1 BiZIHOBJICHHS y CTHCJI TEPMIHM IIMX O0’€KTIB MpOIO-
HYETBHCS PO3TIISIHYTH MOXJIUBICT BUKOPHCTAHHS METAICBUX 0aJlOK TpHBa-
Joro 30epiranHs (MOOiTI3aLiHOTO pe3epBy) BUTOTOBICHUX 332 THUIIOBHUMH
MPOEKTaMU.
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3a KOHCTPYKUIEIO 16 — OAJKOBi, METAJIEB] 13 CYLIIBHOI CTIHKOIO TPO-
TOHOBI OYZIOBH, BUTOTOBJICHI 32 THIOBUMH IpoekTaMu y 80-90 pokax Mu-
HYJIOTO cTONITTS. BoHM Oynm po3paxoBaHi Ha HaBaHTakeHHsT H6 Ta He
MOXYyTh 0e3 OOMEXEHb BIAMOBINATH CYYacCHHM BHMOTaM IS MPOIYCKY
pyxomoro ckmany. Ilocrae mHTaHHS TiABHIICHHS BaHTAXKOIIIXHOMHOCTI
X IPOTOHOBHX OY/IOB.

BaHTa)xomiTHOMHICTh MeTaleBUX 0ajlOK MOKHA ITIBHIIATH 32 paxy-
HOK HapOII[yBaHHS METally TOJIOBHUX Oaiok, abo 3a paXyHOK 3MiHH KOH-
CTpyKLIi OaJIOK i3 3BUYaHUX METAJEeBUX Yy cTajne3anizobeToHHi. e Mox-
JIMBO TIPH BKJIIOYEHHI B CHUIbHY POOOTY THIIOBHX MeETaleBUX Oalok pe-
3epBY 13 HOBOIO 3aJ1i300€TOHHOIO IIMTOK MPODKIKOI yacTuHH. Jpyruii
BapiaHT MOXKe 3a0e3Me4nTH e(PEKTUBHE BHKOPUCTAHHS HAsBHUX Mare-
plaJBHHX pecypciB JOBrOTPHBAIOrO 3aracy, aje NMpU LbOMY II0CTa€ 3aB-
JaHHS PO3pOOKH €(PEKTHBHUX KOHCTPYKTUBHUX PILLICHb.

CroronHi B YKpaiHi Ha 3ai3HUII eKCIUTyaTyeThcs 276 MOCTIB i3 cTane-
3a1i300€TOHHIMH TPOTOHOBUMH OyZOBaMH i3 3aranpHoi Kimbkocti 2400,
mo ckimagae Onmsbko 11% [15]. Ile mepeBaxHO OaikOBI CHUCTEMH, i3
CYLIJIBHOIO CTIHKOIO, 137010 BepxoM J0BkuHOK 24-36 M. Hakommdeno
3HAYHUH JTOCBi MPOEKTYBaHHs, OyIiBHUITBA Ta €KCILTyaTallii JaHUX KOH-
CTPYKLIHL.

Crasne3ani300eTOHHI MPOTOHOBI OyIOBH CKIIAJAIOTHCS 3 METAJICBOI Ya-
CTHHH, KA MOBHHHA IPOEKTYBATUCS 10 HOPMaM IO 3aCTOCOBYIOTBCS UL
MeTalleBUX KOHCTPYKIUIN Ta 3a1i300€TOHHOT IUIUTH, IPOSKTYBaHHS SIKOI HE
NOBHHHO  CYNEPEYUTH MPOCKTYBAHHIO  3ali300€TOHHUX  KOHCTPYK-
uiit. [Ipu npomy citijy BpaxoByBaTH BJIaCTHBOCTI, IPUTAMaHHI JIMILE CTaje-
3aJ11300€TOHHUM MPOrOHOBHUM OyJ0BaM MOCTIB [2]. ¥V BITYM3HSHHX HOpMax
[3-6] moBosi 4iTKO BHKIIAQJEHO PO3PAXyHKH CTAIe3ani300€TOHHUX MOCTIB
3a TepIIOIO 1 IPYrolo rpynamMu TpaHUYHHUX CTaHIB.

OcHOBHa TmepeBara TakUX KOHCTPYKI[H NOJNsArae B TOMY, LIO IPH
KOPCTKOMY 00’ €IHaHHI MeTaJeBOi OallKK Ta 3a1i300€TOHHOI IUIUTH BHHH-
Ka€e CTHCHCHHS 3ai300€TOHHOI IUTNTH Tpu BUTHHI Oanok. Ile mpu3zBoanth
JI0 3MEHIICHHS CTUCHYTOI 30HHU IIEPETHHY BEPXHIX IOSICIB CTACBUX OAJIOK,
MiIBUIICHHIO TOPH30HTAIBHOI JKOPCTKOCTI IPOrOHOBUX OYIOB, 3HHKECHHIO
BUTpaTH ctaii Ha 12-18% B MOpIBHAHHI 3 METAJEBHUMH INPOTOHOBUMH
OynoBamu [7, ¢. 16]. lo Toro * crane3anizo0eTOHHI MPOTOHOBI OyT0BU
MIPOCTIMI 32 KOHCTPYKIIIEIO Ta JEIIeBI 3a MeTanesi [2]. MocToBe moioT-
HO Ha 0ajacTi CIy>KHUTh JIOBIIE HiK HAa METaJleBiil MPOroHoBil Oym0Bi Ta
Jla€ MOXJIMBICTDh IIBHJIKICHOTO PYyXy IIOTATIB, TAaKOX 3MEHINYE IIyM BiJ
notsry [17].

Butparu crani Ha crane3anizo0eToHHI IporoHosi oyxosu y 1,5... 2 pa-
31 BUILI 32 3aJ1i300€TOHHI, aje BUTpaTH OETOHY Ha OJMHHMIIIO JIOBXKUHU TYT
Malke He 3aJIe)KaTh BiJl BEJIMUMHU MPOTOHY. Y TOM ke Hac sK y 3aiizobe-
TOHHHX HPOTOHOBUX Oy/I0Bax BHUTPaTH OETOHY 301MbLIYIOTHCS 31 301Th-
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IICHHSM IPOTOHY. BiINOBiZHO KOHKYPEHTO3JATHICTH CTale3ai300eTOH-
HUX IIPOrOHOBHX OYIOB Y TOPIBHSHHI 13 32113006 TOHHUMH 31 301IBIICHHSIM
MPOTOHY TAaKOX 301IbIIyeThCs [8].

[Ie omHiero mepeBaroro crane3anizo0eTOHHIX MOCTIB € EKOHOMIS Jacy,
BUTPA4YCHOT0 Ha OYIiBHHLTBO, TOMY NOOYIOBa CTane3ali300eTOHHUX
MOCTIB € OJTHIM 3 HaWNpHBAaOIHBIIINX PillleHb NPH HEOOXITHOCTI MIBHIKO-
TO BiTHOBJICHHS pyXy moTsriB. Ille OiIpITy €KOHOMIIO Yacy MOKHA OTpPH-
MaTl IUIAXOM 3aBOACBKOTO BHUTOTOBICHHS 3a/i300€TOHHOI IIMTH
IIPOIXKIKOI YACTUHMU.

Jlo HenomikiB MOCTIB i3 CTaje3a]i300€TOHHUX NPOrOHOBHX OyI0B, B
HallUX YMOBaX, MOXXHa BIJIHECTH CE30HHE BHMKOHaHHsS po0OiT mo Oero-
HYBaHHIO IUIMTH. TakoX 110 HEJOJNIKIB IIMX MPOTOHOBUX OyJOB MOXKHA
BITHECTH YJNAINTYBaHHS 3ai300€TOHHOI IUIMTH ICISA TOTO SK TOJIOBHI
OanKky BKE€ BCTAaHOBJICHI B IPOTIH, TOMI SK METaJieBi MPOTOHOBI OyIOBH
MOXYTh OyTH 3i0paHi Ha MiIXOIaX Ta BCTAHOBJCHHI B MPOTiH BXKE 3 OTO-
POUKEHHSM Ta BOIOBIIBOJAOM [2].

B VYkpaiHi € mo3uTHBHUIT TOCBi]] BAKOPUCTAHHS METaIEBUX 0aJlOK TPH-
Bajioro 30epiranHs (MOOLTI3aliAHOTO pe3epBy) MUIS BiIHOBIICHHS aBTOIO-
POXHIX MOCTIB Yy CTHCII TepMiHM Wicis pyHHIBHMX mnoBeHed 1998 Ta
2000 pokiB y 3akapnarchkiii oomacti [9]. L{ikaBuM € Te, M0 BUKOPUCTOBY-
09N MeTaieBi Oaiky MOOLmi3amiiHOTO pe3epBy OyJiHM CTBOpEHI craie-
3aIi300eTOHHI MPOTOHOBI OYNOBH. 3a paXyHOK BUKOPUCTAHHS iX Ha 3pyii-
HOBaHUX 00’€KTaX oTpuMaHa ekoHoMis 1,197 muH. TpH. [9]. BpaxoByroun
e IOUiTbHO Oyne PO3IIIAHYTH NMUTAaHHI BUKOPUCTaHHS OalloK TPHBAJIOTO
30epiraHHs AJis BIJHOBJICHHS PyXY 3aJi3HUYHOTO TPAHCIIOPTY.

B crane3anizo0ETOHHUX IMPOTOHOBHX OyIOBaX MOCTIB BaXIJIHMBHM €
HaJliiiHe MO€eIHAHHS CTajeBOl OaNKy Ta 3a/1i300€TOHHOT IJITUTH AJIsl SIKICHOT
cymicHoi pobotu. Po3risiHyBIIM po3pobiieHi KOHCprKHll aHKepiB [10 14]
MOXKHa 3pOOUTH BHCHOBOK, IO HAaWOUIbII TEXHOJIOTIYHMM Ta HaJiHHUM
€ BHUKOPUCTaHHS THYYKHX AaHKEpiB, INPHUBAapCHHMX HaIiBaBTOMaTHYHUM
METOJIOM.

Takum uymHOM, croci® 00’€THaHHS MeTaleBUX OaJloK TPHUBAIOTO
30epiranHs (MeTaneBHX 0aJOK MOOLTI3aIliifHOTO pe3epBy) i3 3ali300eToH-
HOIO IUIMTOIO JUIsl CIIUIBHOT pOOOTH, THM CaMHM IIEPETBOPHUBILY iX Ha cTa-
ne3a1i300€TOHHI TIPOTOHOBI OYJIOBH, MOYKE MiJBUIIUTH 1X BaHTaXKOIIiTHO-
MHICTh, @ BHKOPHUCTaHHS IIMX TPOTOHOBHUX OYJIOB MJIT BiAHOBICHHS
3pyHHOBAaHOI TPAHCTIOPTHOI iHGPACTPYKTYpH 3a0€3MeYNTh BHUCOKI TEMITH
OyAiBHHIITBA Ta CKOHOMIYHHH €(EeKT.
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DOl

OIIHKA PYXY ABTOMOBIJIBHOI'O KOJIECA
B CKJIAJTHUX YMOBAX EKCILTY ATAIIII

Herpos JI. M.
KAHOUOAam mexHiuHUX HayK, 0oOyeHnm
Biiicokosa axademisn (m. Odeca)
m. Odeca, Yrpaina

Herpuk FO. M.
cmapwiuil 8uK1aoay
Biiicokosa axademisn (m. Odeca )
m. Odeca, Yxpaina

Bopucenkxo T. M.
mazicmp,
8e0yyUll iHJICEHEP-KOHCMPYKMOP, MEXAHIK
TOB «Tenexapm-IIpunaoy
m. Odeca, Yxpaina

JIopo>kHI YMOBH XapaKTEPU3YIOThCS MapaMeTpaMy MiCIIeBOCTI, B SIKii
eKCIUTyaTy€eThCSl aBTOMOO1ITB, TTapaMeTpaMu OITOPHOI MOBEPXHi, 1O sIKiil BiH
pyxaeThCs, cTabiIbHICTH CTaHY OMOPHOI IMOBEPXHi, IHTCHCUBHICTIO Ta Op-
rafizamieio pyxy. Jleski mapameTpu TOpOXKHIX yMOB ( Ti, IKUMH BH3Hada-
€TBCA SKICTh OMOPHOI MOBEPXHI ) MOXYTh OYTH BHKOPHCTaHI IPU KOHC-
TPYIOBaHHI aBTOMOOUTIB Ta 3aKiajieHi B HOro eKCIuTyaTalliiiHi XapaKkTepuc-
THKH, a TAKOX IPH PO3poOLIi OKPEMHX arperariB Ta By3JIiB aBTOMOOLJIA.
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ITpu po3poOdii KOHCTPYKLil HEOOXiTHO BpaXxOBYBaTH I'€OMETPHYHI I1a-
pameTpu npod I OMOPHOI MOBEPXHi, TOOTO KyTH MHiTiHOMIB ab0 CIyCKiB
Ta 11 Pi3uKO-MeXaHIHI XapaKTePHUCTUKH.

PosrnsHIMO pyX aBTOMOOINTBEHOTO KOJieca MpH HOTO 3YyCTpidi 3 PyXJIu-
BOIO IIEPETIOHOI0, puC. 1.

1] ///// / ///

Puc. 1. Cxema 3ycTpidi aBTOMOOIJILHOTO KoJIeca 3 MepernoHoIo

B pesynabrari 3iTKHEHHS aBTOMOOLUIBHOTO KOJ€Ca 3 YINKOIKCHHSIM
OUIAXY BigOYBa€ThCS IEPETBOPEHHS CHEPrii KOYEHHS aBTOMOOITHHOTO
KoJieca B €HEprito NepeKoYyBaHHs HOro yepes nepernoxy.

[MpuitMeMo NPUIYLIEHHS, D10 yaap aBTOMOOIIBHOTO KoJjieca 3 Mepero-
HOIO BiJ0OYBAa€ThCS HENPY)KHHM Ta ONOPOM LUIAXY HexTyemo. Takox
pUMEMO 3a TiloTe3y, 0 MPH yAapi aBTOMOOLITBPHOTO KoJieca IpH mepei-
3] yepe3 MepernoHy BHHUKa\e MUTTEBHI ocepeiok obepranHs T. O.

MeTtoauka po3paxyHKy.

1. KyroBa mBHAKiCTL 00epTaHHS ABTOMOOITBLHOIO KoJeca NpH
ioro mepeizi yepes nepenoHy

Jlnst 3HaXOJKEHHsI KyTOBOI IIBHIIKOCTI 3BEPHEMOCS [0 TEOPEMH, SIKa
ONHUCYE BUHUKHEHHS KIHETUYHOI'O MOMEHTY IIiJl Yac yiapy aBTOMOOLIbHO-
ro Kojseca y nepemnony [ 1, ¢.335-353]:

Lo —Lo =X M|S] M

3rifHo 1€l TeopeMu MiJ Yac yaapy aBTOMOOIIBHOTO Kojeca BiJHOCHO
MHUTTEBOI OCi OOCpTaHHS 3MIHIOETHCS KIHETUYHHH MOMEHT LLUTICHOI CHUCTE-
MH «aBTOMOOLITBHE KOJICCO-TIEPEIIOHAY.
214



Prague, Czech Republic March 12-13, 2021

Ha puc.2 300paxeHa cucreMa «aBTOMOOUIBHE KOJIECO-TICPEIIOHA SKa
HABaHTaXXCHA YJAPHUM IMITYJIECOM.

So

Puc. 2. HapanTa’keHHs1 «<aBTOMOOJILHOI CHCTEeMHU-TIePeNOHN
YIapHUM iMIIyJIbCOM.

PiBHSIHHS MOMEHTIB IIiJl 4ac yAapy aBTOMOOIUIBHOTO KoJieca 3 Iepero-
HOIO HaOyBa€ BUTJIAIY:

Lo=Lo=XM][So] @)

[puiiMeMo mpUOyIIEHHS MO MiJ Yac yaapy mepenoHa HaOyna IMIBU-
KicTh V, TOZl KiIHETHIHHI MOMEHT BiTHOCHO oci T.O PO3TIIIHYTOI CHCTEMU
HaOyBa€ BUTIISILY:

Lo==V-=- (3)

ITicyis 3iTKHEHHSI aBTOMOOIIBHOIO KOJjIeca 3 MEePEIOHO0 aBTOMOOIIbHE
KoJteco Oyze obepTaTucs 3 KyTOBOIO IIBUAKICTIO ( a IepernoHa Oyne pyxa-
THCBH Pa30M 3 aBTOMOOLIEHIM KOJIecOM (yIap He NpYKHUH).

OTtxe:

Ly =L, + L, @)

ne L; = I - w — KIHeTHYHUH MOMEHT aBTOMOOUIBHOTO KoJIeca;
= * W — KIHCTHYHHIA MOMEHT TIEPENOHH.
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Tak sx Bici oOepTaHHS mapaienbHi TOMy MOMEHT iHepIii aBTOMOOIIb-
HOT'0 KoJIeca BU3HAYaeMo 3 (OpMyIoLo:

— Q.77 L Q12
h=22420 ©)
a MOMEHT iHEpIIil MepernoHn BU3HAYAEMO 3 (POPMYIIOIO:

I, = (0B)’ ©)

Mincrausmm (5) Ta (6) y popmyiry (4) orpuMyeMo cyMapHUH KiHETH-
YHUII MOMEHT 1HepLii CUCTEMHU:

Ly="(5-P+3-0)-w Y]

[Micnsa migcranoBku popmyinu (3) y bopmyny ( 7 ) popmyna a1 BU3HA-
YEeHHsI KyTOBOI IIBUJIKOCTI 0OE€pPTaHHSI CUCTEMH «aBTOMOOLIFHOTO KoJeca-
NepenoHny HaOyBae BUTIIANY:

2PV
T (5P+3Q)

®)

Cxema CHJIOBOTO HaBaHTa)KEHHsI KOJICHOTO PYIIis MPH HepeKouyBaHHI
Horo yepes nepenoHy NpeAcTaBIeHa Ha PUC. 3.

Puc. 3. Cxema cHIIOBOT0 HABAHTAKEHHS KOJIiCHOTO pymIisi
NPH NepeKoYyBAHHI HOTo Yepes mepenony

Ha puc. 4 npencrasnena 3aiexHICTh KyTOBOI HIBHIKOCTI 0OepTaHHS
CHUCTEMI»ABTOMOOITIFHOTO KOJIeca — IIEPETIOHN» BiJl BaTW aBTOMOOIILHOTO
koseca Q Ta cvm 3iTKHEHHS P aBTOMOOIIBHOTO KOJIeca 3 TIEPEeroHOI0
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3,54

33,5
=253
®, pag 2 m2-2,5
1,5

=152
=115

051
0,5

=005

Puc. 4. 3anexxHicTh KyTOBOI LIBUAKOCTI 00epTaHHS CUCTEMHU
«ABTOMOOIIBHOIO KOJIeca — IIepernoHn» Bil Barm aBTOMO0iJIbHOT0
KoJieca Q Ta cuiim 3iTkHeHHs1 P aBTOMOGIIBHOTO KOJ1eca 3 mepenoHoIo

3rizHo puc. 4 MOXKHa 3pOOMTH BUCHOBOK, L0 INBUJKICTH MEPEKOUY-
BaHHsI aBTOMOOLILHOTO KOJieca 4yepe3 MepenoHy B OLIbIIOT CTeneHi BIUIM-
Ba€ CUJIa yJapy HiX Bara aBTOMOOLIBHOTO KoJjeca.

Jliteparypa:
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DOl

MNPUHIOMUII SMART B JIOI'ICTHIII BOOJHOI'O TPAHCIIOPTY

Caarsincbka B. M.
acnipanmka kageopu 20cnodapcvkozo npasa i npoyecy
Hayionanvnuii ynieepcumem « Odecvka iopuduuna axaoemisy
m. Odeca, Yrpaina

Maiike BCi BUIM TPAHCHOPTY BiJUyJIH BIUIMB LU(poBizalii Ta iHTENeK-
tyamizauii [1, c. 146]. He cekper 1o i IisUTbHOCTI BOAHOTO TPAHCIIOPTY
TOPKHYJIUCS Cy4acHI TeHJICHIIII.

B Hayui BifcyTHe po3yMiHHs KoHuenty «mpuHiun SMART B norictu-
i BOJHOTO TpaHCHOPTy». HaTroMicTh mocuiaHHs KOHLemmii «Smart» Ha
JIOTICTHKY BUMarae OiJbLI IIUPOKOr0 OOrOBOPEHHS, OCKUIBKH B JIiTEpaTypi
3 bOTO IIMTAHHSA BCE L€ BiJICYTHE BU3HAUYEHHS KOHLEMIIT «pO3yMHO] JIOTi-
CTHKHY, OLTBII IUPOKE OOTOBOPEHHS IIHOTO MUTAaHHS BincyTHE [2]. MokHa
3a3HAYMTH, IO «SMart-nmorictika» («po3yMHa JIOTiCTHKa» a00 «IHTEIEKTY-
allbHAa JIOTICTHKAY») — Lie ONTUMI3allis iHPOPMAIIHHUX JIOTICTUYHUX MOTO-
KiB, aie 00OB’S3KOBO B €IEKTPOHHOMY BHTIISMIL, 3 Jealli OUTBIIAM BiIXO-
JIOM Bil pyYHOTO YIPABIIHHS B CTOPOHY aBTOMAaTH3alii 3a JOMOMOIOO
JIOAaTKIB / cepBiciB 1 Bxke Ha OUTbII ITHOOKOMY PiBHI aNnropuTMizaiii npo-
uecis [3].

IMpu 1pomy uepes Te, Mo «SMart-oricTHKa» 3MIHIOETCS B 3aJI€KHOCTI
BiJl OTOYHOI TEXHOJIOTI], BOHA XapaKTEePU3YEThCSI TUMYACOBOIO 3aJICHKHIC-
TIO 1 JUIS BU3HAYCHHS KOHIICII] IHTEJICKTYyaIbHOI JIOTICTUKUA HEOOXiqHO
BH3HAYHTH IIOTOYHUH piBEHB TEXHOIOTII [4, c. 25].

The S.M.AR.T. abpeBiarypa po3mudpoByerbcs sik: «Specific,
Measurable, Achievable, Realistic and Time-bound» — xoHkpeTHuii, Bu-
MIpPIOBaHHUH, IOCSIKHHW, pealicTHYHHA Ta oOMexkeHuH dgacoMm. SIki
S.M.A.R.T. mini ctaBUTH nepes coO0rO Taka JIOTICTHKA:

1. He #iTn Ha KOMIPOMICH B IUTaHHIX OE3MEKH.

2. BuxopuctoByBaru KPI (k1r0o4oBi moka3HukH — Tpadiku Ta ricTor-
pamu Ui MOHITOPHHTY Ta BUMipIOBaHHS IIPOTPECY).

3. [IpoBoauTH MOAEHHI 3yCTPidi 3 MiAJETIUMH.

4. ToBapu, SKi IEPEMINTyIOTHCS IIBUIKO, PO3MIIITYBaTH B MIEPEIHINA da-
CTHHI CKJIaTy, HOBiJbHINI — B 3aaHIA. Hamaratucs miaTpuMyBaTH MiHi-
MaJbHUH piBEHb 3aBaHTaKEHOCTI.

5. OnTuMizyBaTH ynpasiiHHS IPOCTOPOM Ha CKJIaJi Ta MIOJCHHOIO BEp-
cudikaIiero 3amacis.
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Haiinonynsapuinra rexnika — ne SMART, sika npocra i 3py4Ha y BUKO-
pucTanHi. MeTox 103BosIsie cOPMYITIOBATH I[iJTi 32 HAHOUIBII BaXKITUBUMHU
KPHUTEPisIMH:

Specific — TouHiCTh 200 KOHKPETHICTB;

Measurable — BUMipHICTh B KOHKPETHHX MTOKa3HHUKAX;

Achievable abo attractive — ZOCSDKHICTD i IPUBaOIUBICTD IiTEH;

Realistic abo relevant — peanpHiCTH 200 3HAYNMICTh 3aBAaHB;

Timed-bound — oOMeskeHICTh ¥ Yaci KOHKPETHUMH Hatami [5, ¢. 239].

Bnepie nporonyemo pozymiti npuaiun SMART B soricTuni BogHO-
ro TPAHCHOPTY SIK ifies aBTOMAaTH30BAaHO-pPOOOTH30BAHOI TEXHIKH YIpaB-
JIHHS JIOTICTHYHUMU TMpOIeCaMHM Ha MOPCBKOMY W PIYKOBOMY TPaHCHOPTI
3a JIONIOMOTOI0 IHTEJEKTyalbHUX TpaHcnopTtHux cuctem (Intelligent
Transportation Systems); aBToMaTH3allii pPOOOTOTEXHIYHHX IPOIICCIB
(Robotic Process Automation); mrtygnuoro intenekty (Artificial Intelli-
gence); onokueitny (Blockchain and all Distributed Ledger Technologies);
Iareprety peueit (IoT)».

Smart-noricTka ONTHUMI3ye TPOILECH, MOEIHYIOUH HalKpami 3acodn
aBTOMaTH3amii 3 00JaJHAHHAM BiAIOBITHO JO Pi3HUX THUIIB BY3IIiB Ta CIle-
HapiiB, TaKMM YMHOM JIOCSATAI0YM BHIIOI IPOIYKTHBHOCTI Ta 3HAYHO MOK-
pamryrouu eheKTUBHICTh poOOTH Oi3HECY.
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crioptHuX TexHouorii. 2020. C. 25-26.
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Ta YNpaBJiHHA HamioHanbHUM rocmnoxapctBom (051 — Exonomika). —
XapKiBChbKHH HalllOHAJIBHUI aBTOMOOUIBHO-IOPOXKHIH yHiBepcuTeT MiHic-
TepcTBa OCBITH 1 Hayku Ykpainu, XapkiB, 2020. — YKpaiHCBKUHA JepixaB-
HUI YHIBEPCHUTET 3alli3HUYHOTO TPAaHCIOPTYy MiHiCTEpCTBa OCBITH i HAYKH
VYxpainn, Xapkis, 2020. 525 c.

DOl

JOCJI)KEHHS JIMHAMIYHOI HABAHTAKEHOCTI
TA MIIHOCTI HECYYOI KOHCTPYKIIIi KPUTOI'O BAIT'OHA
3 MIPYKHO-®PUKIIMHOIO XPEEFTOBOIO BAJIKOIO

®owmin O. B.
O00KMOp MEXHIUHUX HaAYK, npogecop,
npoghecop xagedpu 8aconie ma 6a20HHO20 20CHO0APCMEA
Heporcasnuil ynieepcumem inghpacmpykmypu ma mexHonozii
M. Kuis, Yxpaina

JloBcbka A. O.
Kanouoam mexHiuHux Hayx,
doyenm xkageopu indcenepii 6a2onie ma aKocmi nPooyKyii
Yxpaincoxuii oeparcasnuii ynigepcumem 3ani3HUYHO20 MPAHCHOPMY
M. Xapkis, Ykpaina

Pubin A. B.
cmapwiuil 8uK1a0ay Kageopu iHxcenepii 6a2onie ma aKocmi npooyKyii
Yrpaincoxuii 0eparcasnuii ynigepcumem 3ani3HUYHO20 MPAHCHOPMY
M. Xapxis, Ykpaina

[epcrieKTHBH PO3BUTKY TPAHCIOPTHOI iHPPACTPYKTYPH BUKIHMKAIOThH
HEOOXiHICTh MiJBHIICHHS e(EeKTHBHOCTI eKCIUTyaTalii 3aJli3HUYHOTO
TPAHCIIOPTY, SIK ii MpoBigHOI ranysi. IIpu nbomMy ocobimBa yBara HOBUHHA
NIPUALIATUCS TEXHIYHIN 3a0€31eYeHOCT] 3aII3HUYHOTO TTapKy.

Jnst mepeBe3eHHs BaHTaXiB, SIKI MOTPEOYIOTh 3aXHCTY Bij atMocdep-
HUX OMNAaJiB BHUKOPHCTOBYIOTHCS KPHUTI BaroHdu. BimoMo, 1m0 HaiOLIBII
MOUIKO/KYBAaHUM €JIEMEHTOM HECYYHMX KOHCTPYKIIH KPHUTHX BaroHiB €
pama. 3ae6uIbIIoro ii MOMKOMKEHHS 00YMOBIICH] i€0 3HAYHUX AMHAMIY-
HUX HaBaHTaXeHb, 10 BUHUKAIOTh B eKcIuTyaTamii. [{ukmigHicTs Ail mux

220



Prague, Czech Republic March 12-13, 2021

HaBaHTAXXCHb 3MEHIIYE BTOMHY MIIHICTh HECYYHMX KOHCTPYKIiil BaroHis.
Taxa oOcTaBMHA BHKJIMKA€ HEOOXITHICTh MPOBEICHHS M03AIUIAHOBHX BHIIIB
PEMOHTY a00 BUKIIFOUEHHS BaroHiB 3 IHBEHTAPHOTO MApKYy.

ToMy BakKJIMBHM € BIPOBADKCHHS B SKCIUTyaTaIlil0 iHHOBALIHHOTO pY-
XOMOTO CKJIagy JJIs YTPUMAaHHS JIiJepChKUX MO3HIIN 3alli3HUYHOI rairysi
Ha PUHKY TPaHCIOPTHUX Mociyr. IIpm mpoekTyBaHHI TAKOTO PYXOMOTO
CKJIaqy HEOOXiHO BUKOPUCTAHHS HOBHX HETPUBIATBHUX DPIllICHb, CIIPSIMO-
BaHUX Ha IIJBUIICHHS BTOMHOI MIITHOCTi, @ BIIIOBITHO i MPOEKTHOTO
cTpoky ciyx6u [1; 3]. Lle 3yMoBIIIO€ HEOOXIAHICTE MPOBENICHHS BiJIIOBI-
HUX JIOCJII/DKEHb Ta CTBOPEHHS HallpaloBaHb B JaHOMY HaIpsMy.

Jnsi 3MeHIIeHHs] AWHaMIYHO! HaBaHTa)KEHOCTI HECy4oi KOHCTPYKLIT
KPUTOTO BaroHa Ta MiJBHUIICHHS BTOMHOI MIIIHOCTI IPU €KCIUTyaTaIliiiHuX
peXMMaxX IPOMOHYEThCS BIPOBA/KEHHS B HBOTO IPYKHUX EJIEMEHTIB.
Po3MmimieHHs npyXHUX eJIEMEHTIB nepeadadaeThes y XpeOToBii Oani 3a 11
JOBXHMHOIO MIK 3aJHIMH ymopaMy aBTo3uemiB. JIJas mbOro mpoIoHy-
€TbCS BUKOPHUCTAHHS 3aMICTh THIIOBOTO Tpodimto XpeOTOBOI Oankm —
I1-onioHOTO.

3MEHIIICHHS TUHAMIYHOT HaBaHTaXCHOCTI XpeOTOBOI OAJKU MPH EOMY
JIOCSITAETBCS 32 PaxXyHOK OMOPY CHJI CYXOTO TEepTsI MiX BEPTHKAIbHUMH
nonkamu [I-mogi6HOTO TPO(DiMIO, a TaKOXK BEPTHKAIBHUMH YaCTHHAMHU
TOPU3OHTAJIBHOTO JINCTA MPH KOJIMBAaHHAX ITiICKAaKyBaHHS BaroHa.

JociimkeHHs] NpoBeJieHI CTOCOBHO KPUTOro BaroHa mozem 11-217.
Jlnst BU3HAYCHHS AMHAMIYHO! HaBaHTa)KEHOCTI Hecy4ol KOHCTPYKLIT KpH-
TOTrO BaroHa 3 ypaxyBaHHSM 3allpOIIOHOBAHMX 3aX0JIiB IIPOBEACHO MaTemMa-
TUYHE MOJIe/TIOBaHHs. JloCiKeHHs TpoBeIeH] B ruiomuHi XZ. Baron npu
IIbOMY PO3IJISIAETHCS SIK CHCTEMa 3 TPhOX TBEPAMX TUT — HECY4dOi KOHC-
TPyKIii Ta ABOX Bi3kiB mMozeni 18-100 3 pecopHUMH KOMIDIEKTaMH, SKi
MAaIOTh KOPCTKICTH Ta KOSQIIi€HT BiTHOCHOTO TEPTSI.

BpaxoBaHo, 110 Ha cUCTEMY HaKJIaJeHi TaKi 3B SI3KH:

— TIepeMillleHHs Ky30Ba Ta Bi3KiB BaroHa y3J0BX OCi KOJIii OJTHAKOBI.

— KOJIICHI TTapH PyXaIOThCs 0€3 IPOKOB3YBaHHS.

—dYepe3 BiJICYTHICTh MPY)KHUX €JIEMEHTIB B OyKCOBOMY ITiJIBillTyBaHHI
migcTpuOyBaHHS Bi3KiB BU3HAYAIOTHCS IMiJICTPHOYBAaHHAM KOJIICHUX Tap.

BpaxoBaHo, 110 BarOH PYXa€TbCsl Y TOPOKHBOMY CTaHi CTHMKOBOIO He-
piBHiCTIO. BXimHuMm mapameTrpamMu MOJENi € TEXHIYHI XapaKTePHCTHUKH
HEeCy4oi KOHCTPYKIIii KPUTOTO BaroHAa, PECOPHOTO MiABINTYBAaHHS, a TAKOXK
30yprotodoi aii. Po3B’s30k nudepeHnianbHuX piBHSIHD PyXy 3AIHCHEHHH B
nporpamHoMy komiuiekci MathCad . Ilpu upoMy movaTKoBi HepeminieHHs
Ta MIBUAKOCTI MOKJIAJICHI PIBHUMH HYIIIO.
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MakcumanbHe BepTHKaJIbHE IPUCKOPEHHS HECYy40i KOHCTPYKLIT KPUTO-
ro BaroHa y IMOPOXHBOMY CTaHi ckmano Gmmseko 1,57 wm/c® (0,16g),
a Bi3kiB — 613pK0 8,3 M/c® (0,8g). 3 ypaxyBaHHAM 3aIPOIIOHOBAHOTO Pi-
IICHHS CTa€ MOXJIMBHUM 3HHU3HUTH BEPTHUKAJIbHI IPUCKOPEHHS, SKi TIIOTh Ha
Hecydy KOHCTPYKILi0 BaroHa Maibke Ha 20%. Xix BaroHa OIIIHIOETBCS SIK
«BigMinaui» [4; 5].

Jis BU3HAYeHHS OCHOBHUX TIOKA3HUKIB MIITHOCTI HECy40l KOHCTPYKIIii
KPUTOTO BaroHa 3 MPYXKHUMH €JIEMCHTaMH B XpeOTOBiH Oaiii mpoBeaIeHO
PO3paxyHOK 3a METOZOM CKiHYEHHX €JIEMEHTIB B IPOIPaMHOMY KOMILIEKCY
SolidWorks Simulation (CosmosWorks).

MakcumanbHi €KBIBaJICHTHI HAIllpy>KeHHsl NMpH 1bOMY 3adikcoBaHi y
30HI B3aeMOJil IMIBOPHEBOI 0anku 3 XpeOTOBOIO Ta ckiamu 137,4 MIla.
MakcumanbHi NepeMillleHHs] BUHUKAIOTh Yy CepelHiil yacTuHi XpeOToBOI
Oanku Ta AOPiBHIOIOTH 1,2 MM. OTXKe MIIHICTh HECY4Oi KOHCTPYKLIT KpH-
TOrO BaroHa 3abesneuyethbes [4; 5].

Bu3HaueHO NMPOEKTHUH CTPOK CIIy>KOM Hecydoi KOHCTPYKIII KPUTOTO
BaroHa 3 ypaxyBaHHSIM 3alPOIIOHOBAHMX 3aXOMIB IIOJO yJOCKOHAJICHHS.
[IpoekTHHIA CTPOK CITyK0u ckinamae O6mm3pKo 40 pokiB, MO BUIIE Maibke Ha
20% 3a CTPOK CIIy’kOHM BaroHy-IIpOTOTHUILY.

BucHoBkM Ta npono3uuii.

1. 3anponoHoBaHO 3aX0M LIOAO 3MEHIICHHS THHAMIYHOI HaBaHTaXe-
HOCTI KPUTOTO BaroHa IIIJISIXOM BIPOBAPKEHHsI B XpeOTOBY OaJiKy, sIK OC-
HOBHOT'O HECY4Or'o eJIeMeHTa paMH, IPYKHUX eneMeHTiB. Lle cripusie nepe-
TBOPEHHIO THHAMIYHUX HABAHTA)XKEHbB, SIKi JIFOTh Ha HECYYy KOHCTPYKIIIIO
y poOOTY CHII CYXOT'0 TEPTS MK CKJIaJOBUMHU XPEOTOBOT OaJIKH.

2. IIpoBesieHO MaTeMaTHYHE MOZEITIOBAHHS AMHAMIYHOT HAaBAaHTa)KEHO-
CTI KPUTOTO BaroHa 3 ypaxyBaHHSM 3alpONOHOBaHMX 3aX0AiB. Makcuma-
JIbHE BEPTHKAJIbHE NPHCKOPEHHS HECYy4d0i KOHCTPYKIIi KPUTOTO BaroHa y
IOPOXKHBOMY CTaHi ckiIanae 6mmsbko 1,57 m/c? (0,16g), a Bi3KiB — GIH3BKO
8,3 m/c® (0,8g). 3 ypaxyBaHHSM 3alpONOHOBAHOTO PIlICHHS CTA€ MOJKIH-
BUM 3HU3UTH BEPTHUKAIbHI MPUCKOPEHHS, SIKi IIOTh Ha HECYdy KOHCTPYK-
1ito BaroHa maixe Ha 20%.

3. Bu3HaueHO OCHOBHI ITOKa3HUKH MIITHOCTI HECy40l KOHCTPYKIii KpH-
TOTO BaroHa 3 ypaxyBaHHSM 3ampOTOHOBAaHWX 3aXxoAiB. MakcuUMabHi
€KBIBaJICHTHI HaNPY>XCHHS MIPH IbOMY BUHHUKAIOTH Y 30HI B3a€EMOJI{ IIBOP-
HEeBO1 0anku 3 XpeOTOBOIO Ta ckiIamarTh 137,4 MIla. MakcumalbHi Tiepe-
MIIIEHHS! BUHUKAIOTh Yy CEpeIHiH YacTHHI XpeOTOBOi Oanku Ta IOpiBHIO-
10Th 1,2 MM. OTKe MIIHICTh Hecyuoi KOHCTPYKIii KpUTOrO BaroHa 3a0es3-
MIeYyETHCS.
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[TpoekTHHI CTPOK CiTy:KOU 3aIPOIIOHOBAHOI HECY4Y01 KOHCTPYKIIi KpH-
TOro BaroHa cknagae Omuspko 40 pokiB. OTpuMaHe 3HAYCHHS IMPOEKT-
HOTO CTPOKy CimyxOu Bumie Maibke Ha 20% 3a CTPOK CIyXOM BaroHy-
MPOTOTHITY.

IIpoBeneHi OOCTIKEHHS CHPHUATUMYTH IiIBHIICHHIO €(QEeKTHBHOCTI
eKCIUTyaTalii 3aJIi3HNIHOTO TPAHCIIOPTY.
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TEOPETHYHE JOCJILI)KEHHSA BIIJINBY CEPEJOBHUILA
HA POBOTY HKT

Bacuianmun B. 1.
KaHOUOam mexHiuHuxX HayK, OOyeHnl,
Odoyenm Kageopu iHoceHepHoi ma komn romepuoi epagpiku
leano-@pankiecvruili HaYiOHATLHUL MEeXHIYHUL YHIGepcumem Hagmu i 2azy

Yopua 0. B.
cmyoenm
Tucmumym exonomiku ma meneoxcmeHmy
lsano-Ppankiecobko20 HAYIOHANLHO20 MEXHIYHO20 YHIBEPCUMENY
Hagmu i 2azy
M. leano-Dpanxiecvk, Yrpaina

Bcebiune mocimipkeHHsT B3ipliB HacocHo-koMmpecopuux Tpyo (HKT)
0a3yeTbcsl HA OMLIHIN 0aratboX (pakTopiB, cepel HUX: OIiHKA MEXaHIYHUX
BJIACTHBOCTEH JIOCHI/PKYBaHOTO METally, OLiHKa KOPO3ifiHOT CyMiCHOCTI
HKT 3i cBep/AJIOBUHHIMH CEPEIOBHUIIAMHU.

Juis BUABNICHHS BIAXWICHD MAapaMETPiB MIIHOCTI CTalel Mmif i€ eKc-
IUTyaTtanifHux (akTopiB B yMOBaX CBEpIJIOBHHH i CBEpPAJIOBHHHUX MiHE-
paTi30BaHUX PiJUH BHKOHYIOTH JOCIIKCHHS B3IpI[iB HA MIIHICTh. 3MEH-
LIEHHS ITOKa3HHWKIB MIITHOCTI MOPIBHSHO 3 HOPMAaTHBHUMH 3HAYECHHIMH €
OCHOBOIO /ISl YTOYHEHHS JOITYCTUMHUX YMOB JUISl ITOJAJIbIIOI €KCILTyaTalii
koposiftHo-niomkomkeHnx HKT. YTouneHHs cTOCyeThCS BH3HAUEHHS 00-
Me)KEHOI TITMOMHM X CITyCKY B CBEP/AJIOBHHY Ha OCHOBI (DaKTHYHO BUMips-
HUX IapaMeTpiB MIiIIHOCTI MeTally 1 aKTHYHOI IUIOIII HECYy4YOro nepepizy
TpyOn. DaxkTHYHA IUIOIA HECYYOro Iepepizy KOpO3iHHO-TOMIKOKEHUX
TpyO0 BHU3HAUYAETHCA 3a BIIOMHUM BHPA30M i3 BpaxyBaHHSA 3MEHIICHHS
3oBHIIIHBOro D, iBHyTpimmHbOro D, miamerpiB 3a paxyHOK KOpO3ii:
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F=0 785((D3 _2.hk-(3) )2 _(D6 _Z-h'(-([;))zj ;

ae h ., h ., —rmbnHa KOPO3IHHOrO MOUIKOWKCHHS CTIHOK TPyOH,
BiJITIOBIJTHO 30BHIIITHBOT 1 BHYTPIIIHKO.

I'nubuHa KOpo3ifiHOro MOMIKO/PKEeHHsT N, CTiHKHM TpyOM BH3HAYAETHCS
SIK CepeIHbO3BAKEHA BEJIMUMHA 3 BUPA3y

L 3955:,-D,
" p{)y._’(:f) (Df - D(f) z l

ne Vi — iiMoBipHe HalOibIIe 3HaYeHHS 00’ €My KOPO3iHHOTO MOIIKO-
JKCHHS 00CTEeKCHHX TPYO;
Piyu(s) — AOBKHHA YTH B3ZIOBK 30BHIIIHEOT CTIHKH €IIEMCHT;
Z — BHCOTa EJIEMECHTA.
Otpumane 3HaueHHs F MOPIBHIOEThCS 3 KPUTHYHOIO IuTowero F me-

pepisy TpyOM [UIs BH3HA4YCHHS 3amacy HATIHOCTI  KOPO3iHHO-
nomkokeHux Tpyo HKT mo Hecydomy mepepisi, mpu LboMy ITOBHHHA
BUKOHYBatHcs ymosa F/F >1.

O1iHKa 3aJIMIIKOBOro pecypcy koposiliHo-nomkopkeHnx HKT nepen-
0agae YOTUPH ITiTXOIH:

1) MeTo IMOBIPHICHOTO PO3PaXyHKY 3aJIMIITKOBOTO PECYpCy Ha OCHOBI
CTaTHYHUX BUMIPIOBaHb IOYATKOBOI TOBIIMHM CTiHOK TPYO; Y LBOMY
BUIAJIKy 3HAYCHHS 3aJIMIIKOBOrO PECypCy BU3HAYAETHCS K PI3HHILS

R3ufl. = t _tx. !
Je t —wuac, IpoTAroM sKoro TpyOa mijgaBanack KOpos3ii;
2
o t o,,l—[l—q(r)]

1_[1_ q (Tn )]2

HOBOTO BUpPOOY TpH yMOBI, IO C](Z')—BipOFi}IHiCTB BiIMOBH B MOMEHT

— pO3paxyHKOBHH dYac 0e3BiIMOBHOI poOOTH

yacy 7, OpU SKOMY MaKCUMajbHE i3 3aMipSHUX TOBLIMHU CTiHOK O,

SMCHUIUTHLCA 10 AOIMYCTUMOI'O 3HAYCHHA 1)

don.

IIPY BUKOHAHHI YMOBH
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-0,

é‘imax on.
q(r)= 5—5 ;

imax

a q(7,)— AMOBIpHICTb BiIMOBH y MOMEHT 4Yacy 7,, IPH SKOMY

BiZI0OyBa€THCS MMOBHE PYHHYBaHHS 3pa3ka i BAKOHYETHCS yMOBa

é‘imax _é‘imin
a(r,)=—"5—.

imin

OpUIOMY &, — MiHIMaJbHE i3 3aMipSHUX 3HAUY€Hb TOBIIUH CTIHOK Y
CTaTUCTHYHII BHOOPIII.

BuKOHABIIM HECKIaIHI HEPETBOPCHHS, OTPUMAEMO BHpa3 Ui IIpO-
THO3HOTO PO3PaxyHKY B3aJIMIIKOBOTO PECypCy KOpO3iHHO-TOMIKOKESHUX

HKT:

1-{1-q(r)]

:t . —_1

R =L ;
\ll_[l_ q (Tn )]2

2) po3paxyHOK 3aJMIIKOBOrO pecypcy R, Ha OCHOBI BUMipIOBaHHS

a.

ruOuHN N, KOPO3IMHOTO IOIIKOKEHHS. IOBEPXOHb TPYO; Yy LBOMY
BUIAJKy 3HAYCHHS 3aJIMIIKOBOTO PECYPCYy BU3HAYAETHCS 3a (POPMYJIIO0

— h3a.v.
R3m. - A ' (1)

ne h , —ToBIIMHA 3QIHMINIKOBOrO IIApy METasly, AOIYCTHMOIO JUIS HO-
TOHILIEHHS CTIHKU TPYOH, BU3HAYAETHCS TaK

0,875-5,-35,, —2-h,
3an. = 2 = " (2)

h

VY uiii ¢popmyni: 0,875-5, —iMoBipHa MiHIManbHa TOBIIMHA CTiHKH
(0,875 — xoeoimieHT, 0 BpaxoBy€e CTaHAAPTHE MPAHUYHE BiIXUJIEHHS Bi
TOBIIMHU CTiHKH, sKe JopiBHIOE 12,5%); o, — HOMiHaJbHAa TOBIIWHA

cTinky; J,, =0,75-0, — gomycTHMa TOBIIMHA CTiHKM TPyOW, NMpH SKiH

on.
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36epiraeTbest i Hecyda BracTUBicTh; N — BuMipsiHa ruOMHA KOPO3iHHOTO
pyHHYBaHHS CTIHKH TPyOW; U, — IIBHAKICTH KOPO3ii, sIKa BU3HAYAETHCS 3

yMoBU ii IponopuiitHOCTi 3a nepiox t, Kopo3iiHoi i, BU3HAYAEThCS TaK:

v, =h./t. . @)

PosB’s3aBim cymicHo (1), (2), (3), oTpuMyeMO BHpa3 A PO3paxyHKY
3aJIMIIKOBOTO pecypcy KoposiitHo-nomkomkennx HKT

R..=t.-(0,0625-5,—h_ )-h*;

3) po3paxyHOK 3aJIMIIKOBOTO pecypcy KoposiiHo-momkomkeanx HKT
Ha OCHOBI JTaOOpPATOPHHUX AOCHIIHKEHb MIBUAKOCTI KOpO3il TpyOHHX 3pas-
KiB; y IIbOMY BHIIaJIKy 3HAUE€HHS 3aJIMIIKOBOTO pecypcy R, BU3Ha4aeThCs

1.

3 BUpa3y:

0,0625-5, —h,

E '

1%

K.1a0.

ne U, .. —BUMIpsAHa IIBUAKICTh KOpO3il TPYOHHX 3paskiB B ynabopa-

TOPHHUX YMOBaX.

4) po3paxyHOK 3QJIMIIKOBOTO pecypcy 3a pe3ylibTaTaMH BTOMHHX BH-
npoOyBaHb.

TakuM 4YMHOM, OIL[IHKa 3aJMIIKOBOIO EKCIUTyaTaliiHOrO pecypcy Ko-
posiitHo-momkomxeHnx HKT 6a3yeTscst Ha OCHOBI iIMOBIpHICHOTO TiTXOXY
3 YMOBOIO CTATUCTUYHUX BHMIPIOBaHb MOYAaTKOBOI TOBIIMHHU CTIHOK TPYO,
a Tako)X Ha OCHOBI NPSIMOTO BHUMIPIOBaHHS TIIMOMHHU KOPO3iifHOro mMou-
KOJDKEHHsS 3a TMepioJ] KOpo3iiHOi Jii y pi3HOMaHITHOMY IUIACTOBO-
CBEP/UTOBUHHOMY CEPEIOBHIII.
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Introduction. Statistical analysis of the causes, consequences and cir-
cumstances of occupational injuries in the manufacture of main pharma-
ceutical products and pharmaceutical preparations is a theoretical base for
the formation of complex and effective measures to prevent accidents and
reduce their level. Due to this, it will be possible to identify directions and
recommendations for creating safe working conditions for production staff
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at the sectoral, regional and productional levels of labor protection
management. It is an actual scientific task primarily related to solving
social problems.

Therefore, the purpose of this work is analyzing the causes, conse-
quences and circumstances of occupational injury in the manufacture of
main pharmaceutical products and pharmaceutical preparations for the
period from 2013 to 2019.

The main results and their significance. According to the results of
statistical analysis, 65 employees received occupational injuries in the
manufacture of main pharmaceutical products and pharmaceutical prepara-
tions from 2013 to 2019 [1-2]. Of these, 63,3% of injures were received by
males. Females accont for 36,7%, which is almost 2 times less than the
level of male injuries.

Violation of traffic safety rules; non-performance of labor protection in-
struction requirements; violation of safety requirements during operation of
equipment, machinery, mechanisms; non-performance of official duties,
lack of proper control by officials became the most common organizational
reasons.

It is also necessary to point out incorrect actions and mistakes due to the
wrong choice of a set of measures to increase the level of security by the
heads of the structural unit. The most common reason for wrong actions is
the formal attitude of employees to safety, or imperfect knowledge of regu-
latory and technical documentation by the heads of structural units of
pharmaceutical companies, or inability to apply the knowledge in a specific
emergensy situation. Experimental studies show that often the time spent
on decision-making in the event of an unusual situation can reach half or
more of the total available time, and this is unacceptable in an acute short-
age of time.

Features of information support are the constant change in the structure
and scope of the regulatory base for labor protection, the processes of up-
dating and replenishing operational information about the state of labor
protection, the availability of probabilistic information, that complicate the
perception by workers.

Effective management of labor protection can be carried out only in the
presence of complete, timely and reliable safety information. It is possible
to obtain this information, identify possible deviations from the norms and
check the implementation of plans and management decisions only with the
regular and objective control. Labor protection specialists control the fol-
lowing aspects: compliance wuth current legislation on labor protect-
tion; complience with instructions; complience with regulations on labor
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protection of machines, mechanisms, equipment, vehicles, technological
processes, personal protective equipment, collective and accident protec-
tion of workers; providing employees with personal protective equipment,
medical and preventive nutrition, sanitary facilities; providing employees
with benefits and compensation provided by law, related to severe harmful
working conditions; implementation of measures, orders, instructions on
labor protection, implementation of measures to eliminate the causes of
accidents and incidents identified in the acts of investigation; timely train-
ing and briefing of employees, attestation and re-attestation on safety issues
of officials and persons performing high-risk work, as well as compliance
with safety requirements when performing these work.

The analysis of statistical data shows that the determining factors for
the types of events that lead to accidents are road accidents both on public
roads and on the territory of the factory; the action of objects and detailes
that move, fly, rotate; fall of the victim, including from height in the manu-
facture of main pharmaceutical products and pharmaceutical preparations.
Design disadvantages, imperfections, insufficient reability of means of
manufacture, vehicles, unsatisfactory technical condition of manufacture
objects, buildings, structures, engineering communication, territory domi-
nate among the technical reasons. Injury due to alcohol intoxication and
personal negligence of the victim became the most common psychophysio-
logical reasons.

In addition, a survey of employees in the group of pharmaceutical com-
panies was conducted, which showed that employees themselves consider
the most common causes of occupational injury to be monotonous work,
bad mood, fatigue, family and team conflicts, inattentive attitude of man-
agers to subordinates, unsatisfactory psychological climate.

According to the analysis results of the study for occupational injury for
the period 2013-2018, it was found that about 55% of accidents in the
manufacture of main pharmaceutical products and pharmaceutical prepara-
tions are related to the equipment, machines, mechanisms and vehicles
operations.

The influence of various factors on the indicators of occupational injury
was analyzed: total length of service, lenfth of service in the specialty,
profession, age of victims. According the results of the study, driver is the
most traumatic profession in the manufacture of main pharmaceutical
products and pharmaceutical preparations, because they are often injures
both through their own fault and through the fault of an outsiders. The next
professional group is workers, which operate and maintain equipment and
facilities. More than half of accidents with electricians, locksmith, welders
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amd low-skilled workers occur due to non-performance of instruction re-
quirements of labor protection.

The fact, that more than half of all accidents account for employees be-
tween the ages of 30 and 50, is of particular concern. Most employees in
this age group have managed to change several professions in different
companies, they are characterized by excessive self-confidence and overes-
timation of their own capabilities, which reduce attention and lead to ne-
glect of safety rules during the technological process, which ultimately
creates abnormal situations. Most of the injures account for wotkers with
more than 20 years of experience and workers with 1-5 years of experi-
ence. Both categories are characterized by an extremely negative factor of
habituation to danger with hyperbolization of their own experience in solv-
ing standard situations. Special attention should be given to these facts
during the initial and repeated on-the-job training. Moreover, it is necessary
to improve the quality of the briefings, to enhance control over the work of
employees with little professional experience.

Fatal accidents were analyzed separately. According to the results of
statistical analysis, 15 employees died [1-4]. As a rule, each such injury is
caused by several reasons in the manufacture of main pharmaceutical prod-
ucts and pharmaceutical preparations from 2013 to 2019. Violations of
labor and manufacture descipline, violation of safety requirements during
operation of equipment, machinery, mechanisms, violation of traffic rules,
non-performance of instructions of labor protection, disadvantages during
training in safe work methods, non-use of personal protective equipment, if
any, are among the main ones.

Therefore, employers first of all need to: enhance control over compli-
ance with traffic rules by employees, whose work related to the transporta-
tion of pharmaceutical products and drugs; to increase the quality of brief-
ings and the development of instructions of labor protection; to encrease
the effectiveness of training and testing of knowledge of employees labor
protection, including employees engaged in high-risk work; provide moni-
toring of the condition of manufacture equipment, control systems, manu-
facture processes management, signaling and communications; to realize
control over the abidance by both employees and heads of structural subdi-
visions of the requirements of legislative and normative-legal acts of labor
protection in order to prevent occupational injure, increase the level of
manufacture safety in the manufacture of main pharmaceutical products
and pharmaceutical preparations. It is necessary to implement modern
information-analytical systems of labor protection management, which
should be organized taking into account the clear interaction of the head of
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the service (department) of labor protection with heads of all structural
subdivisions of the pharmaceutical factory, for adequate and continuous
management, taking into account all the factors affecting the condition of
labor protection, and provide to the heads of structural subdivisions an
optimal set of measures to ensure work safety for constant control and
monitoring of the condition of labor protection [3].
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Hanpsimu mocrmizxeHs, sIKi OXOIUIIOIOTh MUTAHHS TEXHIYHOTO CIIPSMY-
BaHHs, Pi3HI Ta MaloTh crieludiky 3a ramy3smu. JlisyIbHICTb Ta 3BITHICTH
OIO/DKETHUX HAYKOBUX YCTaHOB DPErJaMEHTOBAHO HHM3KOK HOPMATHBHO-
npaBoBux akTiB [1]-[2]. [IpakTuuHe 3acTocyBaHHS HaOyTHX JOPOOOK Ta
BTUICHHS1 Y BUPOOHNYY JsUTbHICTh — HANTOJIOBHIIE 3aBJaHHs, BU3HAYCHE
BAMOTaMH CKOHOMIYHOI JOMIJBHOCTI BHKOHAHHS HAYKOBO-TEXHIYHHX
poOoiT.

YHIKaNbHO MPODITHHOI YCTAaHOBOKO € HayKoBO-mOCHiTHUMN, TPOCKT-
HO-KOHCTPYKTOPCBKMIA  Ta  TEXHOJOTIYHUH  IHCTUTYT  Mikporpadii
(HAI mikporpadii) — ennHa HayKoBa YCTaHOBa B YKpaiHi, IO 3IIHCHIOE
MPUKJIAHI JOCHIIKEHHS 1 3aliMaeThesl BUPIICHHSIM aKTyaJbHUX HayKOBO-
TEXHIYHHUX 3aBIaHb JEPKaBHOI CUCTEMH CTPaxoBOro (oHIy IOKyMeHTaril
(mami — CON).

BaxnuBicTh 1i€i cucteMu sl AepKaBU, BPaXOBYIOUH 3a0e3MEUCHHS
iH(opMamiiHOi CKIaJ0BO1 HAllIOHAJIBHOI Oe3MeKH, BU3HAYCHA 1 perIaMeH-
TOBaHa KOMILIEKCOM 3aKOHOJABYMX T4 HOPMATHBHO-IIPABOBUX aKTiB, 30K-
pema 3akoHoMm Ykpainu [3], Ta miaTBepKeHa Ha mpakTuili. Ha croromHi
CO/l — enuue mxepeno iHopmarii B YKpaiHi mpo KyIbTypHI HiHHOCTI, SIKi
3IMIIWINCh Ha HEMiJAKOHTPOJNBHHUX YKpaiHi Teputopisix AP Kpum, m.
Ceacromnoist, Jonenpkoi Ta Jlyrancbkoi obmacteid. Ha 6a3ax 30epiranus
C®Jl Vkpainu BiTHOBIIOKOTHCA JMaHi 3 gokyMmeHTiB COJl, mo mK03BOIUTH
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MiHKyJIBTYpH CTBOPHUTH BIAINOBIIHUI pEeECTp Ta BiACTOIOBATH IIpaBa Jep-
KaBU y MDKHapoJHHUX cyaax. Kpim Toro, Ha 1eif 4ac nIpoBOIUTHCS OpraHi-
3amis poOiT 3 BHTOTOBICHHA Komiil nokymeHTtiB CDJ/] Ha HH3KY BHpPOOiB
BIICPKOBOTO TPHU3HAYCHHS 3 AOKYMEHTAIii, OPHTiHAIM SKOi BTpadeHi B
pe3ynbTaTi BiHCHKOBOTO KOH(MIIKTY IUIS MOJANBIIOT pO3pOOKH Ha X OCHOBI
HOBITHIX 3pa3kiB 030poeHHs. JIoKyMeHT cTpaxoBoro (oHIy (IOKyMEHTa-
1ii) — JOKYMEHT, KU 3HaXOIUThCA Ha JepkaBHOMY o0miky y CD/] Ykpa-
{HA 1 HEOOXiTHWU AJIS TIOCTABICHHA HAa BHUPOOHUIITBO, CKCIUIyaTaIlif0 Ta
PEMOHT IPOIYyKLii 000POHHOTO, MOOLITI3AIIHOTO 1 TOCHOAAPCHKOTO TIPH3-
HAueHHs, JJIsI TPOBEACHHA OyIiBeNbHUX (BiNOyIOBYMX), aBapiiiHO-pSTY-
BaJIbHUX Ta aBapiiiHO-BiHOBIIOBAJIBHUX POOIT MiJ Yac JIIKBiAyBaHHS Hal-
3BUYAaHHUX CHUTYalliil Ta B OCOOJNMBHI MepioJ, a TaKOX s 30epeeHHS
KyJIBTYPHOI CHIAALIMHYU, HA BUNAJOK yTpaTH a00 NCyBaHHS OpPHTIHATY J0-
KyMeHTa [3].

Cra0inpHe (YHKIIFOBAaHHS MOBHOTO LUKITY KOMIUICKCY BHPOOHHUIX
moTykHOcTel cnenianpHuX yctaHoB CDJl Yikpainu 3abe3meqyeTbesi BUKO-
HAHHAM JOCII/DKCHb Y ITMPOKOMY CHEKTpPI HAIPSMKIB, TOYMHAIOYHU 3 PO3-
PpOOJIEHHS TEXHOJIOTIYHO1, IIPOEKTHOI, KOHCTPYKTOPCHKOi, HOPMATHBHOI Ta
MpOTrpaMHOI TOKYMEHTAIli1 10 ii anmpoOarlii Ta BIpoBaKeHHS.

EdexTuBHIMEI A7 CHITBHOTH MOXKYTH OyTH 3amporoHoBaHi H/II mixk-
porpadii TexHoorii 30epexenHs iHdopmanii 32 JOMOMOTow MiKpodiahb-
MyBaHHsI (CTBOpeHHsI (POTOKOMIH JTOKYMEHTIB, pyKOIIMCIB, MaIll, KpecieHb
TOIO, BUKOHAHMX 31 3HAYHHM 3MEHIICHHAM Ha (DOTOIUTIBII Ta HaailHE
30epiraHHsi 3 HACTYIIHUM BIJITBOPEHHSM B IarnepoBOMY BUIJIAJI), a came:
TEXHOJIOTiSl CTBOPEHHS 300pakeHb y HU(POBOMY BUIJIS[I, HIO MICTATh
iHpOpMaLito Ipo KyJIBTYPHI IHHOCTI, s (popMyBaHHS, BEICHHS i BUKO-
puctranas COJ] Ykpainu (peectpanifinmii Homep B JlepkaBHOMY peecTpi
texHooriit  0620U000125); aBTOMaTH30BaHI HUGPOBI TEXHONOTIi IS
TEXHOJIOTIYHUX OIepariiii KOHTPOJIIO Ta MiArOTOBKH 0 MiKpO(LIEMyBaHHS
mudpoBux 300paxkens qokymeHntiB CO/l Yipainu (0620U000122); TexHO-
JIOTisl KOAYBaHHA Ta JEKOMyBaHHS HU(poBoi iHPopMarii y Burisai Oito-
BHX TTOTOKIB JJI1 BUTOTOBJIEHHS MIKpO(UIEMIB Ta BIATBOPEHHS 3 HUX KOMiit
(0620U000135) Ta iHmmi [4].

AKTyaJTbHIMH TIpoOIIeMaMu MiKpo(hiTbMyBaHHS Ta 30epeKeHHSIM BaXK-
TUBOi JyIsl Oe3meKH KOXKHOI Jep:kaBH iH(opmamii OMiKylThCS HPOBiAHI
KpaiHH CBITY.

3aju1st HAOYTTA JOCBiNy, epeiMaHHs Ta afanTyBaHHs TEXHIYHUX aclie-
KTiB TEXHOJIOTIYHOTO TMpOIeCy MIKpOo(QUIBMYBaHHS JI0 MOXXJIMBOCTEH B
Vxpaini HJI mikporpadii akTMBHO NpOBaaMTh MIXHAPOJIHE CHIiBPOOIT-
HuNTBO. TexHiunuii komiter cranmaptms3amii (TK 40), dyHkmii BemeHHS
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CeKpeTapiaTy SIKOTO 3/iHCHIOE IHCTHTYT, € TIOCTIHHUM 4YIEHOM MiXHApOI-
Hux xomiteTiB ISO/TC 42 «Dotorpadis», ISO/TC 46 «ludopmanis i 1o-
kymeHTatis», ISO/TC 171 «Ynpasmiaaa gokymentroobirom» ta ISO/TC
292 «be3nexar.

OpHak, aKTyalbHUMH NPOOJEMHUMH TIMTAHHSAMH  3aJIHIIAIOTHCS
Ha Jaci:

— TEXHOJIOTiYHi 3arpo3u (MPUIHHEHHS BUITYCKY IUTIBKU IS MIKpogi-
JHMYBaHHS, MMOBHE NMPUITMHCHHS BUPOOHWITBA (PYHTIOWAIB I 0OpOOKH
mikpodinsmiB CO/] Bix rpudkis 3a pospoodnenoro H/I mikporpadii TexHo-
JIOTI€I0);

— colialbHI 3arpo3u (3HWKEHHs MPECTHKHOCTI HAYKOBOI poOOTH, HU-
3bKHH piBEHb MiJTPUMKU HayKOBIIB, BIJICYTHICTh 3a0XOYCHHS Iepe/iaBaH-
Hs IOCBiy poOiT);

— (iHaHCOBI 3arpo3u (HEZOCTATHICTh (DiIHAHCYBAaHHS IOCII/IKEHb, SKE
MIOPIYHO KaTacTpO(idHO 3HIKYETHCS, 30KpEMa BiIICYTHICTh MOXKIHUBOCTI
OHOBJICHHS  CKCIEpUMEHTANbHOI  0a3W, BIICYTHICTH  MarepiajabHO-
TEXHIYHOTO 3a0€3TECUCHHS).

[lepcniekTHBH PO3BUTKY Ta PO3MIMPEHHS MOXKIMBOCTEH HacmpaBni ic-
HYIOTB — IIe 1 mepexia Ha 30epexeHHs iHdopMariii 3 BukopuctaHasM COM-
cucteM (TepCIEKTHBHUHN PO3BUTOK TiOpPHIHMX TEXHOJOTIH A MOJepHi3a-
il TpaxuIiiHOTO MpOLEeCy), 1 3aCTOCYBaHHS BE3UKYJISIPHOI ILTIBKH, 1 MOX-
JIMBICTh BUTOTOBJICHHS JIMIIE Ha HU(POBOMY YCTaTKOBaHHI JOKYMEHTIB
CO/] 3 ypaxyBaHHSIM HOBITHIX Tajly3eBHX HayKOBO-TEXHIYHHUX JOCSITHEHb
TOILIO.

TakuMm 4MHOM, Yy 3B’SI3Ky 13 PO3BHTKOM IU(pOBI3allil Ta iHpopmaTusa-
il CyCIIBCTBA i eKOHOMIKH, TapMOHi3allii 3aKOHO1aBY0i Ta HOPMATHBHOL
6a3n YkpaiHu 3 €BpONEHCHKOI0 CUCTEMOIO TEXHIYHOTO PETYJIOBAHHS, yI0-
CKOHAJICHHSAIM TEXHOJIOTil po3poOiIeHHs JOKYMEHTalii, 10 HA/JAEThCs Ha
MiKpodinpMyBaHHS 10 nepkaBHOI cucteMn CD/l, BHOKpEeMIIEHO psift aKTy-
ANBHUX HANPSAMIB TOCTIKCHD, M0 Y HAWOIMKYIN TEepCIeKTHBI CIIPHATH-
MYTh BJIOCKOHAJIEHHIO YMHHOTO HOPMAaTHBHO-METOIMYHOTO Ta TEXHOJOTi-
YHOTO KOMIUIEKCY 3a0e3rnedyeHHs: popMyBaHHS, BEJCHHs Ta BUKOPHCTAHHS
COJl VYkpaiHn Ha miICTaBl NPHUKIAAHUX JOCTIDKEHP Ta HAayKOBO-
TEXHIYHUX (€KCTIEPUMEHTAILHUX) PO3pOOOK.
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Ha cbhorosHi BUKOPUCTAHHS CY4acHOI CLIBCHKOIOCIOIAPCHKOT TEXHIKH
B Oy/b-siKiif rayy3i € HeBiJl’€MHOIO CKJIaIOBOKO BEJCHHS rOCMOAPCTBA, IO
B CBOIO YEpTy J1a€ MOJKJIMBICTH SIK HAWMEHIITNX BUTPAT Ha BHPOOHHIITBO 3
OTPUMAHHSAM BHCOKOTO MPHOYTKY B MailOyTHbOMY. ['airy3s caiiBHHITBA €
TPYIOMICTKOIO Taiy33l0, TOMy 0O€3 BHKOPHUCTaHHS 3acOo0iB MexaHizarii
TEXHOJIOTIYHUX TMPOIECIB y CaJliBHUILITBI HEMOXKIJIMBE BEACHHS HOTO Ha
Cy4acHOMY piBHI.

Sk mpu BUpPOIIYBaHHI CUIBCHKOTOCIIONAPCHKUX KYIBTYP, Tak i IPH Be-
JICHHI CaJiBHMLTBA BHKOHYIOTHCS HAcTYyIHI poOOTH: 0OpOOITOK TpYHTY,
JOTJISI)L 3a HAaca/DKeHHSAIMM Ta 30ip ypoxkaro. [lns HaBeneHOro BHIY
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poOIT BUKOPHCTOBYETHCS CydacHa TeXHIKa BITYM3HSIHOTO Ta 3apy-
O1>KHOTO BUPOOHHIITBA.

Cepen Cy4acHOTO BHPOOHHIITBA CiTbCHKOTOCIIONAPCHKOI TEXHIKU IS
00pobiTKy TpyHTY Bin3HadaeTbes KynpTuBarop tiiry CFX [1], mo Bukopu-
CTOBYETHCS TSI MUKPSAAHOTO 00pOoOiTKY TpyHTY B cajgax (Puc. 1).

Pucynok 1. Kyastusatop tTuny CFX
JJISl MisKpSIIHOTO 00pPO0ITKY IPYHTY B cajax

KyneruBatop tuny CFX crerianbHO po3poOJeHUH Ui MIKPSITHOTO
00poO0ITKy TpyHTY y BHHOTpajHHKax i (QpyKkToBHX cajax. /o OCHOBHHX
repeBar KyJIbTHBAaTOpa Halle)KaTh: KOHCTPYKTHBHO IieperdadeHe MiATpH-
MaHHS OJJHAKOBOI BiJICTaHI MiX CTIMKaMH, HE3aJIe)KHO BiJ TOrO, YM 3HAXO-
JUTHCSL KYJIBTHBATOP TOBHICTIO B PO3CYHYTOMY, YH 3BY)KEHOMY CTaHi, IO
JTO3BOJISIE YHUKATH 3a0WBaHHS POCIUHHUMH PEIITKAMH Ta TPAIFOBATH Ha
mMOuHI 10 25 cM; NOABIHHAN TiApaBIIYHUNA IHIIHIP 3 CHHXPOHI30BaHUM
PO3LIMPEHHSM; IiI'OTOBIICHE 10 MOHTaXy OONaJHAHHS AJISI MIXCTOBOYD-
HOro o0OpoOiTKy rpyHry; C-moxiOHi cTiiiku 3 NpyXHHaMu; MillHa pama i
poboTH30BaHe 3BapIOBAHHS; JieTKa 1 IIBH/KA HaBiCKa Ha OyIb-SKHH Tpak-
TOp; MiCIIe BCTAHOBJICHHSI TEPEHIX METAIEBUX KOJIC.
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e oHiI€I0 HOBHHKOIO, III0 BUKOPUCTOBYETHCS JIJISL AOTIIALY 33 Hacal-
KCHHAMHU € O0ONamHaHHA Jaias OOpOOITKYy MIiXKCTOBOYpHOI 30HH JIEpEB
y cagax tury ID WEEDER (Puc. 2) [3].

Pucynok 2. Ob61afHaHHs AJ5 00p00OIiTKY MIzKCTOBOYPHOI 30HU JiepeB Y
cagax tuny ID WEEDER

Jlane oOnaHaHHS BCTAHOBIIIOETHCS Ha OyAb-sKy pamy abo KyJbTHBa-
TOp 1 BUKOPUCTOBYEThCS It 00poThOH 3 Oyp’stHamu. [Iporonka 3aificHIo-
€ThCSI MK HACaJDKCHHSMHU, 1[0 BUCAIDKEHI psgaMu (Ile BUHOTPAJHUKA Ta
¢pyxToBi cann). OCHOBHUMH NEpEBAraMy €: eJICKTPOT1IPABIIYHII BaXiJIb,
110 IPU3HAYEHUH 11 pOOOTH HABKOJIO POCIIMH HaBITh 3 YK€ MaJlOI0 TOB-
IIMHOIO 3 Pi3HUMU 3MIHHUMH pOOOYNMH OpraHaMu, SIKi J03BOJIAIOTH 00pO-
OJISITH TIOBEpPXHIO, SIK Oe3 3ariubieHHsl, Tak 1 3 TIMOrHOI 00podITKY 10 20
CM, TiJ KOHTPOJEM peryjbOBaHOI'O NAaT4YHMKa 3 IHIYKTUBHUM CEHCOPOM;
€KCKJII03MBHA CHCTEMA, M0 TMOEAHYE B COOl MapayielorpaMHe 3MIICHHS
po0oUoro 3HAPAAAS pa3oM 3 palialbHUM PyXoM, 3a0e3neuye BUCOKY TOU-
HICTh 1 BEJIUKY CTIHKICTh HABITh MPH BIAXWJICHHSX, IO MEPEBUIIYIOTH 30
CM TIpY BHPIBHIOBAaHHI POCIMH a00 IPH PYyXOBi TPaKTOpa IO psiiax IUIaH-
TaIlil; 103BOJISE MPAIFOBATH 31 MBUAKICTIO 10 12 KM/TOI.
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OnHUM 13 TPYJIOMICTKUX NPOLECIB y CaliBHUITBI € 30UpaHHs BPOXKAIO.
OCHOBHI NIPUYHHH, SKi TAIBMYIOTh CTBOPEHHS 3ac00iB JUIsl MEXaHI30BaHO-
ro 30upaHHS BPOXKAaI0, MOJATAIOTH B OCOOIHMBOCTAX (Hi3MKO-MEeXaHIIHUX
BJIACTHUBOCTEH IUIOAIB Ta IUIOIOBUX NIEPEB, BENUKIA Pi3SHOMAHITHOCTI CXeM
CaJiHHSA JAepeB Ta TUMIB KpoHHU. KpiM TOrO, OLIBIIICT IIIOIB AyKE UyTIH-
Bi 10 MEXaHIYHUX Miif, 0 3HAYHO YCKJIAIHIOE MEXaHi3alliio I[FOT0 TpoIIe-
cy. IIpore cyuacHe BHPOOHHMITBO CiTbCHKOTOCIIONAPCHKOI TEXHIKH BCE K
TaK{d BUPIOIMIO NaHY NpoOJeMy Ta MPENCTaBHIIO P CyJacHOI TEXHIKH
JUIst 30MpaHHsl IIO/IB 3 PI3HUMH YIOCKOHAJICHUMH MeXxaHi3mamu. [lo mine-
PiB BUPOOHMKIB TEXHIKU JUI MEXaHi3allii TEXHOJIOTIYHUX MPOIIECIB Y cai-
BHUIITBI MOHa BigHecTH kKpainu Himewuwnnw, Itamnii, [Tonsm, CIIIA Ta iH.
[4]

Sk 3a3Havanocs BUILE, HA CHOT'OJHI ICHY€E BENIMKa KiJIbKICTh Cy4acHUX
MAIlMH [T 30MpaHHs BPOXKAI0 i OJHUMHU 13 PO3MOBCIOKCHUAX TEXHIYHUX
3aco0iB as 30MpaHHS IUIOMIB € MAaIlMHH, POOOYHH OpraH SKHX TPYCHTH
cTOBOYp, a IJIOAW MAAAIOTh HA PO3TATHYTE IiJ KPOHOIO MoJoTHO. Hampu-
KJIaJl, TAKOI0 € MAIllMHA TOJIbChKOoro BupoOHHUITBa pipmu WEREMCZUK
MAJA AUTOMATIC (Puc. 3) [2].

PucyHok 3. MamuHa AJ1 CTpYIIyBAHHSA
Ta OYHIIEeHHS BUIIEHb Ta CJIMB

HaBenena Mojientb MalliiHU MOYKE TIPALIOBATH 3 Oy/b-SIKOIO BiJICTAaHHIO
MK aepeBaMH. ['apaHTye BHCOKY e(peKTHUBHICTH 30MpaHHS BpoKaro (Maii-
xe 100 %) Ta BUCOKY SKiCTh 310paHUX IUIOJIB. MOKe BUKOPHCTOBYBATHCS
JUTst 30upaHHs PyHIyKa, MATAATIO Ta IPOMHUCIOBUX SOTYK.

TakuM 4MHOM, HAMHU PO3TJISIHYTO JIMIIE JIesSKi MAIIWHHU, 1[0 BUKOPHCTO-
BYIOTBCS B CaaiBHUITBI. [IpoTe, B cyyacHOMY BHPOOHMITBI CITBCHKOTOC-
MOJIapChKOT TEXHIKW TMPEACTaBIIEHA Ty)Ke€ BEJIMKA KiJbKICTh MAIIWH IS
MeXaHi3aIil TeXHOJOTIYHNX IPOIECiB B CAJIBHALTBI 3 PI3HUMH KOHCTPYK-
TUBHUMH pimeHHSIMH. Mammey, ki BUPOOISIOTHCS, MOCTIHHO MOJEpPHIi-
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3YIOThCSI T4 YAOCKOHATIOKOTHCS, B 3aJICKHOCTI BiJ] TIOCAJKH Cajy, THIIB
KpOHH, By IUoAiB Ta iHme. CydacHI MallUHH MOXYTh 3a0€3MCUUTH
moTpeOu OyIb-SIKOTO TOCIIONAaPCTBA, IOYNHAIOYN BT MauX (epMEPChKUX
cajiB 10 caJliB IPOMHUCIOBOTO PiBHSL.
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