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VJIK 550.8.05
METOAU FEOHOFO-FPABITAHIﬁHOFO MOIAEJIOBAHHS (HA ITPUKJIAII
T'EOJIOTTYHOI'O PO3PI3Y BEPE3IBCBHKOI KIJII)HEBOi CTPYKTYPN)
k.2.H. Anixeee C.I., k.2.n. I'adnvoecvkuit b.b., 6ano-PpankiscoKuil HAYIOHATbHUN MEXHIYHULL
VHIGepcumem Hagmu i 2azy

METHODS OF GEOLOGY-GRAVITATIONAL MODELING (ON AN EXAMPLE OF A
GEOLOGICAL SECTION OF THE BEREZIVSKA RING STRUCTURE)
Ph.D. Anikeyev S.G., Ph.D. Gablovsky B.B., lvano-Frankivsk National Technical University of Oil and Gas

Beryn. BukiageHno 3acaad reojoro-rpaBiTaliiHOrO MOETIOBaHHS TeOJOoTiuHuX cepemoBuin [1] Ta
HAaBEJICHO pEe3yJbTaTH JOCHIPKCHHs TIMOMHHOI OymoBu bepesiBchkoi cTpykTypu y mepeTuHi Bopoxta-
Kosomusi 3a perioHaqbHUM pO3pi30M, SIKHH TMPEACTAaBICHO Ha TeosorivyHiil kapti [2]. IHCcTpymeHTOM
MOIEITIOBAHHS € KOMIT' FOT€pHI TexHOooTii pimenns 2D/3D npsamux ta o6epHEeHNX 3a1a4 rpaBipo3siaku [3].

Buknaxg martepianxy. Y mopdoiorii moias cuid TsDKIHHA MiXK HaceJeHUMH IMyHKTamMu Komomwus-
SIpemue-Kocmau (KociBChKHii pailoH) MPOCTEKYETHCS KOMITAKTHA 30HA IHTEHCHBHUX aHoMaltiit [4], ska mae
O3HaKM KUThIEBOi cTpykTypH. Lls cxmagHa mopdoctpykrypa, miamerpom > 30 kM, Ha3BaHa bepes3iBChbKOrO
(X.Bb. 3asup, 2008). IToxomkeHHS CTPYKTypu IOB’si3aHO 3 (popmyBaHHsAM KoJIOMHUHCHKOT MaNeom 0 IMHu.
CTpyKTypa MOKEe MaTH €HJIOTeHHE TOXOMKEeHHs, a00 € acTpoOseMolo, 10 Y 000X BUMagKax depe3 BUOYyXOBi
TPOLECH CTIPUIHHSE KiJIbIIEBUH BaJll 3 yJaMKiB mopia. BcraHoBneno, mo y mii 30Hi p03BHHyTi MOTYXHI
TOBIIi HEOT€HOBUX (CIIOO1ICHKUX) KOHFHOMepaTlB N1sh, siki € HacmiAKOM pyHHYBaHHS OCHOBHU i3 BHCTYITY
KeMOpilchKUX i J0KeMOpiiichbkuX Topid. IM BiANOBIAAIOTH MiABHMILEHHI 3HAYEHHs IpaBiTalliiiHOro mons B
cmy3i  Cnobonma-PyHrypceko-HanBipHsSHCBKA MiBHIYHO-3aXiHOTO TMpocTsaraHHs Ha 45+50 M. VY
TeOJIOTIYHOMY PO3pi3i MPHUCYTHI OINCTONITH, CKIAAEHi MmopodaMu IepeBaxkHo MeHigitoBoi (Pzml) Ta
ouctpuibkoi (P,bS) cBUT. YTOUHEHHS TyCcTHMH TOBHI Ta IeTamisailii 1XHbOI reoMerpii mo pospizy [2]
BHKOHAHO 332 METOJIaMH I'€0JIOTO-TPaBiTalliiiHOrO MOJIEIIOBAHHS.

Kpoxku reosoro-rpasiTaiiifine MOICIIOBaHHS HACTYIHI: 1) aHai3 reosoro-reodizuIHUX MarepiaiiB Ta
CTBOpEHHS 1 (hopMaiizallisi anpiopHOi MOJENi Te0JOTIYHOrO PO3pi3y; 2) YTOYHEHHS TYCTHH Ta TeoMeTpii
TOBII ampiopHOi MoIeni 3a MeTojaMH TMigdopy; 3) JAeTami3alis yTOYHEHOI MOJIeNi 3a JIOMOMOIOI0
KOMIT FOTEpHHUX TEXHOJIOTiH pilleHHs JiHIHHOT a00 cTpyKTypHOI 00epHEeHOT 3a1a4i IpaBipO3BiAKH.
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Pucynok 1 — I'eonoro-rpagitaiiiiHa Mojesns 3a perioHanbHUM mpodinteM Bopoxra-Konomus

BucHoBku. 3a pe3ynpTaTaMu MOAETIOBaHHS (pUcC. 1) yTOUHEHO TeOMETPilo MOBEpXHi QyHIaMEHTY Ta
Horo OsiokoBy OymoBy y mepeximHid 30Hi momix Ilepenkapmarcekum T1a Kanxycskum posnomamu;
I ATBEPIKEHO PO3BUTOK MOTYKHHX TOBIY yiligbHeHHX (10 +0,15-10° kr/m®) cnoGinchkux KOHTIOMEpaTis. Y
11iif 5Ke 30Hi KPYIIHI OMCTONITH BUAIIAIOTECSA 3HAYHUM po3ymiinbaernsM (10 -0,20-10% kr/m’).

CHHCOK OCH/IAHB.
1. AnikeeB C.I'. TIpo METOIUKY MOJIEIIOBAHHS CKJIaIHOMOOYI0BaHUX cepemoBuil B rpasipossimmi / C.I.
Amnikees // TeopeTnuHi Ta npukIanHi aclekT reoindopmaTtuku: 360. Hayk. np. — Kuis: 2008 . — C. 67-72.
2. Teonoruueckass kapra YkpamHckux Kapmat u npmieraronx mporu6os M 1:200000 / ro. pen.
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Mmozenei ckinaaHonodymoBanux cepenosuny / C.I'. AnikeeB // Po3Binka Ta po3poOka HapTOBHX i Ta30BHX
pomoBum. — 1997. — Bumn. 34. — C. 57-63.
4. Anikees C.I'. BinoOpaxkeHHs y TpaBiMarHiTHUX moyisix bepesiBchbKOi KiNbIEBOT CTPYKTypH (TiBJCHHUH
3axig Konomuiicekoi maneogonuun) / C.I'. Anikees, JI. C. Monuak, B. II. Crenantok // ['eonunamika. —
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VK 502.174.3:620.9
EKOJIOI'M™HO BE3NEYHE BIIPOBAJIZKEHHA BITHOBJIIOBAHUX JIZKEPEJI
EHEPT'TI IS TEPUTOPIAJIBHUX I'POMA /I

o.m.n.Apxunoea JI.M., lsano-Dpankiecoruti HAYIOHATbHUL MeXHIYHUL YHIgepcumem nagmu i eazy, Yrpaina

ENVIRONMENTALLY SAFE IMPLEMENTATION OF RENOVED ENERGY
SOURCES FOR TERRITORIAL COMMUNITIES
Doct. Arkhypova L.M., lvano-Frankivsk National Technical University of Oil and Gas, Ukraine

Introduction. The result of the research was the decision of the actual fundamental problem of
environmentally safe use of renewable energy sources in the sustainable tourist and recreational development
of the Carpathian region by developing a scientific and methodological basis for a strategic assessment of the
volume of environmentally safe potential for implementation of renewable energy sources [1].

Presentation of the material. New scientific knowledge was obtained, the result of which was the
concept and cartographic models of environmentally safe location of objects RES. New methods and
methodical recommendations for the development of renewable energy in the Carpathian region are
presented as prospective for renewable energy territories and variants of technologies and installations of
different types and different capacities taking into account the constraints on the parameters of
environmental safety and tourist use of the territory. The methodology of the system of management of
natural and technogenic safety of territories in the arrangement of objects of renewable energy is developed.

The functional properties of the recreational environment based on the application of the biosphere-
ecological concept and the ecosystem-structural approach for the sustainable development of territorial
recreational systems are substantiated. The combination of theoretical and methodological foundations of the
theory of functional integral geosystems with the concept of the multifactor of the formation of a recreational
environment has allowed to distinguish and justify territorial recreational systems that function in certain
spatial boundaries and to offer a hierarchical classification of their size. In addition, the mathematical
formalization of the sustainable development of the territorial recreational system functioning in the
environment is carried out. The scientific and methodological bases of strategic assessment of the use of
renewable energy in the region are substantiated. The methodology of ballroom environmental impact
assessment of objects of renewable energy is improved. The methodological approach to ecological
assessment of renewable energy objects on the environment is developed. The proposed methodological
approach is based on the definition of three parameters of influence: spatial, temporal and intensity of
influence. Each of the three parameters is calculated on a special scale using the criteria that are developed
for the corresponding graduations of the scale. The obtained scientific and practical results are used to assess
the impacts on tourism development and the environment that arise in connection with the implementation of
scenarios for the development of renewable energy.

The estimation of the impacts of renewable energy projects on natural resources, the local community
and the region's economy with the definition of environmental constraints and opportunities is made. For
each type of renewable energy was identifying the range of technical and economic issues and benefits,
technological environmentally safe priorities. The formation of an electronic database of the national and
local nature reserve fund in four regions of the western region has been completed; an electronic database of
the location of transmission lines of the Carpathian region, an electronic database of historical and cultural
tourist resources as a restriction of the arrangement of renewable energy sources both in industrial value and
within tourist destinations. The maps of GIS potential of solar power engineering, wind power engineering,
and hydropower engineering have been constructed according to the calculations carried out for the
Carpathian region. GIS maps of the results of modelling, forecasting and monitoring of environmental
impacts associated with renewable energy projects in tourist zones, recreational complexes have been
created; GIS maps with the results of retrospective analysis, impact assessment, tourism development in the
Carpathian region, recreational load, recreational potential. The methodical recommendations for the
development of renewable energy in the Carpathian region have been developed, provided that the nature of
the use of different hierarchical levels within the Carpathian region is balanced.

Conclusions. The obtained scientific and practical results are the basis for development of new
technologies, technical means and methodical bases for determination of the maximum permissible norms of
implementation of RES in the region.

References.

1. O. M. Mandryk, L M Arkhypova, O V Pobigun, O R Maniuk. Renewable energy sources for sustainable
tourism in the Carpathian region// I0OP Publishing. IOP Conf. Series: Materials Science and Engineering 144
(2016) 012007.
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VK 661.634
OCHOBHI ACHEKTH IOBOJ’KEHHA 3 TBEPIUMU ITPOMUCJTIOBUMHA
BIAXOJAMM B YKPAIHI

xk.m.n. bepestok O. B., Binnuyvkutl nayionarohutl mexuivnutl yuisepcumem, Yxpaina

MAIN ASPECTS OF MANAGEMENT WITH SOLID INDUSTRIAL
WASTE IN UKRAINE
Ph.D. Bereziuk O.V., Vinnytsia National Technical University, Ukraine

Beryn. [lopiuso B VkpaiHi 3aranbHuil 06CAT IPOMICIOBHX BiIXOiB 30i1bmyeThest Ha 175 MitH. M.
Tomy mpobiemMa YTBOpPEHHS Ta palliOHATHHOTO BHUKOPUCTAHHS TNPOMHUCIOBHUX BIJIXOMIB, SIK CKJIaI0BOI
€KOJIOT13allii Ta pecypco30epekeHHs] BAPOOHUIITBA MAa€ BaXKIIMBE 3HAYCHHSI.

Bukiaa matepiaay. TBepai HpoMHCIOBI BigXOXW MOXYTb OyTH IIMPOKO 3aCTOCOBYBAaTHCH Y
OYIIBHHIITBI IS OJCp)KaHHA TaKWX IIIHHUX MaTepialliB: sK HamoBHIOBaY [1] Ta B’sokyue [2, 3] mis
BUPOOHUITBA OETOHIB, CcyXuX OyIiBeNpHHX CyMillel Ta IHmMMX OyAiBedbHUX MatepiamiB [4], mns
BUPOOHHMITBA OyNiBeTbHUX MaTepiamiB 13 3aXHMCHUMH BJACTUBOCTSMH Bil  €IEKTPOMAarHITHHX
BUIIPOMiHIOBaHb [5-7]. Lle MOSCHIOETHCSA THUM, B MIEPITY YEPTY THM, IO 0araTo MiHEPaJIbHHUX Ta OPTraHigHHX
BIJIXOIIB 3@ CBOIM XiMIYHHUM CKJIAJIOM 1 TEXHIYHUMHU BJIACTUBOCTSIMH OJIN3bKI 10 MPUPOJIHOT CHPOBHHU.

B crarTi [1] 3amponoHOBaHO BHKOPUCTAaHHS AE(IOKYIIOIOYHX A00AaBOK AJISi BUMHBAHHS KHCIOT 3
tdocdorincy. B poborax [2, 3] mokazaHo, 1m0 oTpuMaHHs GochoTirnco30I0neMeHTHIX Ta MeTanodochaTHIX
BDKyYMX HAa OCHOBI BIJIXOJIB XiIMIYHOI IPOMHCIIOBOCTI 1 METATIOOOPOOHWUX BUPOOHHUIITB JO3BOJIIIOTH
CTBOpPIOBAaTH HOBi OyiBenbHI MaTepiasii MONi(pYHKUIOHANEHOTO NpHu3HadeHHs. B cratTi [4] mokaszaHo
TEXHIKO-€KOHOMIYHY JOIUIBHICTh OULTBII IMUPOKOTO BHKOpUCTaHHSA BiaxoniB TEC mnpu BupoOHHUITBI
IIEMEHTY Ta IHIUX OyAiBEIHHIX MaTepiaiB.

B po6oTi [5] BUsiBIIEHO, IO 3aCTOCYBaHHsI O€TeNl-M KOMIpYacToi, BapiOTPONHOT 1 MIUTBHOT CTPYKTYPH
JIa€ MOJJIMBICTh 3HU3UTH DPiBEHb EIEKTPOMATHITHUX BHIIPOMIHIOBAHb 1 TUM CaMUM 3HH3UTH HeOe3IeKy
BHIIPOMIiHIOBaHb. B cTarTi [6] BCTAHOBIEHO, IO 3MIHIOIOYH BH CICKTPHYHOTO CTPYMY, HOTO BEIMYUHY i
TPUBAJICTH MPOTIKAHHS B EJIEKTPOIIPOBITHUX CyMillIaX Ha OCHOBI BiIXOJiB TPOMHUCIIOBOCTI MOXKHA KEpyBaTH
CJIEKTPUYHUMH XapakTepUCTUKaMH OeTelly B TOTpiOHOMY HampsiMKy. B poboti [7] 3ampomoHoBaHO
e(eKTUBHUI CTOCI0O BUTOTOBICHHS BHPOOIB 13 METalIOHACHYECHUX OETOHIB, SAKWi monsirae y QopmyBaHHI
CTPYKTYPH €JIEKTPOIPOBIAHOTO OETOHY B MPOIIECI TBEPAIHHS ITi]T BIUIMBOM €JIEKTPOMArHiTHOTO IOJIS.

BucnoBku. BpaxoByrounm Te, mo0 BHPOOHHMUTBO OyIiBENFHHX MaTepialliB HaJIeXKHUTh 10 YHCIA
HaHOUTBII MaTEePiaIOMICTKUX Taimy3el MPOMHUCIOBOCTI, BAKOPUCTAHHS TBEPAMX MPOMHUCIOBUX BiIXOJIB 5K
CHUPOBHHHM IPY BUTOTOBJICHHI OyMiBEIbHUX MaTepiasliB MOKe OyTH BHKOPHCTaHE IS CYTTEBOTO 3HIDKCHHS
IHTEHCHBHOCTI BHUEPIIaHHS IPUPOIHHUX PECYPCIB.

CHuCOK MOCUJIAHb.
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BIIJIMB HEMETAJIEBUX BK/IIOYEHb HA YTBOPEHHS ITIOIIKO>XEHD B
INIAIUITHUKOBUX CTAJISAX B ATPECUBHUX CEPEJOBHUIIIAX

o.m.u. I'véenxo C.I., Hayionanona memanypeiiina axaoemis Ykpainu, m. J{ninpo

INFLUENCE OF NON-METALLIC INCLUSIONS ON THE FORMATION OF DAMAGES
IN BEARING STEELS IN AGGRESSIVE ENVIRONMENTS
Doct. Gubenko S.1., National metallurgical academy of Ukraine, Dnipro

The problem of influence of nonmetallic inclusions on the corrosion destruction of steels is actual [1,
2]. The goal of the work was to investigate the influence of the types of nonmetallic inclusions on their
activity level in the origin of corrosion damage and the mechanical properties of bearing steels. Accelerated
methods of corrosion testing of steels SHCH15 and SHCH15SG of specially obtained fusions, program
contaminated with various types of nonmetallic inclusions, were used. Low fatigue tests were carried out in
the air and in the various corrosive environments. An accelerated method was used to test the propensity of
steels to stress corrosion cracking, as well as fatigue strength.

It was established that corrosion damages in bearing steels occur near nonmetallic inclusions of
various types. The influence of non-metallic inclusions on the low-cycle fatigue and corrosive cracking in
the air and in the various corrosive environments was shown. A sequential decreasing series has been
established and justified, showing the degree of harmful influence of inclusions on the nucleation and
development of corrosion damage in bearing steels. The most harmful effect of sulphides on the resistance of
bearing steels in corrosive environments is substantiated. Under testing of low-cycle fatigue in the air of
steels SHCH15 and SHCH15SG of experimental melts, the effect of the type of nonmetallic inclusions on
fatigue characteristics is observed: the lowest value of N is obtained for steels contaminated with sulfides,
then it increases with corundum and spinels, silicates and finally titanium carbonitrides.The corrosive
medium led to a significant decrease in the durability of steels under low-cycle fatigue. The type of
inclusions significantly influences this characteristic: increasing durability under low-cycle fatigue
experienced melting lined in the same ascending series: the lowest value of N in steel, sulfide contaminated,
then it increases in the presence of corundum and spinel respectively, silicates, and finally the titanium
carbonitrides. The coefficients of influence of the medium Bc, which are the ratio of the durability of steel in
air to a similar index in a corrosive environment, are determined. Obviously, the larger the value of this
coefficient, the more nonmetallic inclusions decrease the low-cycle durability. A decreasing series is
established showing the degree of harmful effects of inclusions on the nucleation and development of
corrosion damage: sulphides (Fe,Mn)S, FeS-MnS — corundum and spinels Al,03, MgO-Al,O3, MnO-Al,Os,
(Mn,Mg@)OCr,03 — silicates SiO,, MnO'SiO,, FeO'SiO, — titanium carbonitrides TiCN.

Metallographic studies of steels of experimental melts after testing for low-cycle fatigue in different
media showed that corrosion damage originated in nonmetallic inclusions of all types. Almost always, the
corrosion process starts at the interphase boundaries of the inclusion-matrix, and then spreads into a steel
matrix and into a nonmetallic inclusion. Interphase boundaries of the inclusion-matrix are ready "“channels”
for the penetration of atoms of the surfactant from the environment. Speed tests to determine the tendency to
stress corrosion cracking showed that the mechanical properties of steels depended on the type of
nonmetallic inclusions in air tests. Tests in corrosive environments led to a redistribution of the relative
influence of the type of inclusion on the mechanical properties of wheeled steel. The tensile strength of steel
oB, the breaking resistance Sk, the ductility characteristics & and y were most significantly decreased for
steel with sulphides, for other types of inclusions, this decrease is less significant. At the same time, a
decreasing series on the influence of the inclusion type on the properties of steel was clearly outlined:
sulphides (Fe, Mn) S, FeS-MnS, — corundum and spinels Al,03;, MgO Al,O3, MNnO'Al,O3, (Mn,Mg)O Cr,03
— silicates SiO,, MnO'SiO,, FeO'SiO, — titanium carbonitride TiCN, which corresponds to the results given
above when assessing the effect of inclusions on the durability of the steels under study at low-cycle fatigue.

Conclusion. The peculiarities of the influence of various types of nonmetallic inclusions on the
corrosion destruction of bearing steels have been established. A sequential decreasing series has been
established and justified, showing the degree of harmful influence of inclusions on the nucleation and
development of corrosion damage in bearing steels.
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VK 620.9
BUBYEHHS JUCHUILIIHU ""AJIbTEPHATUBHI J)KEPEJA EHEPTII" ¥V
HAIIIOHAJIBHOMY YHIBEPCUTETI "JIbBIBCBKA ITOJITEXHIKA"

xk.m.n. Xomxo H.IO., Hayionanvnuii ynieepcumem "Jlvsiscoka noaimexuixa", Yxpaina

STUDY OF THE DISCIPLINE "ALTERNATIVE ENERGY SOURCES" AT THE
NATIONAL UNIVERSITY "LVIV POLYTECHNIC"
Ph.D. Khomko N.Y., Lviv Politechnic National University, Ukraine

Beryn. PamionanbHe BUKOPUCTaHHS albTepHATHBHUX ukepen eHeprii (AJIE) € omanM i3 cyTTeBHX 1
BKJIMBUX KOMIIOHEHTIB CTaJIOTO PO3BUTKY €HEPIeTHUKH MAIMBHO-CHEPTETHYHOTO OanaHcy YKpaiHW, SKHH
CHpHsi€ TOJIMIIEHHIO BUKOPHCTAHHA 1 €KOHOMIi 3amaciB TpaAMLiAHUX BUAIB CHEPreTUYHOI CHPOBHHH,
MOKPAIICHHIO CTaHy IOBKULISA dYepe3 3MEHIIEeHHS KIIBKOCTI BiIXOAIB BUPOOHHITBA 1 YKHTTEMISIIBHOCTI
monctea. lllupokmii mepexigy Ha albTepHATHBHI JDKEpella €Heprii He BiIOyBa€ThCS JHUIIE TOMY, IO
MPOMHCIIOBICTh, O0MaHAHHA Ta MOOYT JIOAEH 30pi€HTOBaHI Ha OpraHiYHE MajiMBO. A TaKOX JesKi BHIU
AJIE HecTabinbHi, MalOTh HU3bKY LIUIBHICTD €HEPrii, BUCOKY LiHY 3 iX BUKOpHUCTaHHSA. OCHOBHHUM 3aKOHOM,
[0 PETYJIIOE TPaBOBI BIAHOCHHHU y cdepi aabTepHATHBHOI eHepreTHKHA B YKpaini € 3akoH Ykpainu "lIpo
aNbTepHATUBHI Jukepena eHeprii” (2003). YUactka eneprii, 100yToi 3a paxyHok A/IE cTaHOBUTH Ha CHOTOJIHI
Oomu3pKo 2 %. 3rigHO 3 YKpaiHCBKOIO eHepreTHdHor crpateriero 10 2030 poky 4acTKy aiabTepHAaTHBHOI
eHepreruku Oyzae moeneHo 10 20 % [1]. He BopoBamxytoun AJIE i He BKIaat04yu KOMITH B €HEPrOOIIaIHI
TEXHOJIOTii, YKpaiHa KOHCEpBYE TEXHOJIOTIYHY BiacTamicte y BrnpoBamkeHHI AJ[E y Bcio eHepreTuky
Jep>KaBu.

MeTor0 podOTH € BHCBITICHHS OCOOJHMBOCTEH BUBYCHHS IUCIMILTIHK ''AJbTEpHATHBHI JDKepera
eneprii"’ y HY "JIpBiBcbKa momiTexHika".

Jucummnina "AnpTepHaTHBHI JKepena eHeprii’ € 0OOB’S3KOBOI0 B KypCi HIATOTOBKH CTYJIEHTIB
OakanaBpiB i3 crerianbeHoCTi 101 "Exonoria” i € ogHuM i3 HOBITHIX HaBUanbHHUX KypciB. Kypc Mae Ha meTi
dhopmyBaHHS 0a30BUX 3HAHDb 3 TAKUX OCHOBHHX PO3IUTIB TUCITUILTIHH: COHSYHA CHEPTis, BITpOBa €HEPTi,
reoTepMaibHa €Hepris, eHepris Oiomacu. Pe3ynbpratu HaBYaHHS JAaHOI NUCUUILIIHU MOJSATAIOTH Y BUBUCHHI
Ta BUKOPHUCTaHHI NpakTHKH 3acTtocyBaHHS AJIE y pi3HOMaHITHUX cdepax CYCHUIBHOTO JKUTTS; IIISIXU
BUKOPHUCTaHHS X /I CTBOPEHHS EHEProOIIaJHUX TEXHOJOTIH 1 OoONajHaHHA Ta BHKOPUCTAHHS IX Yy
BUPOOHHIITBI Ta TTOOYTI.

[Mporpamoro Kypcy mnepembaueHo Im'sTh po3ainiB. Posmin 1. 3arampHa XapakTepuCTHKa CTaHy
HETPAJMIIHHOT EHEepPreTUKH, ICTOpis Ta MEepPCHEeKTHBH PO3BUTKY: 3HAYCHHS EHEPreTHKH B PO3BUTKY
ekoHoMmikm; moTeHrian AJIE Ha Teputopii YkpaiHW; BHKOPHUCTaHHS TPAAWIIHHUX Ta albTePHATHBHUX
Joxepen eHeprii; pecypcHa 6aza AJIE. Pozmin 2. CoHs9Ha €HEpreTHKa: KOHIEMIlS PO3BUTKY COHSYHOT
€HEePTeTHKH; OCHOBHI 3aKOHH BUIIPOMIHIOBAHHS; BIACTHBOCTI €JIEKTPOMATrHITHOTO BUNpOMiHIOBaHHS COHIIS;
(hakTopH, IO BIUIMBAIOTh Ha TYCTHHY TOTOKIB BHIIPOMIHIOBAHHS; aHANi3 CydYacHHX TelliOCHCTEM; aHali3
KOHCTPYKITif COHSYHHX KOJEKTOPIB; aHATI3 TEeIOCHCTEM JUIsl TEIUIONOCcTadaHHs OyawHKiB. Posmim 3.
BitpoenepreTrka: moTeHIian BiTpoBoi eHeprii Ha TepuTopii YKpaiHu; BINIMB OCHOBHUX MPUPOAHUX YMOB Ha
e(eKTHBHICT, pOOOTH BITPOBHX €JIEKTPOCTAHILIN; Kiacuikalis BITPOBUX TypOiH Ta EHEPreTHYHHX
YCTaHOBOK; TIPUHIIMII POOOTH BITPOBHX YCTAHOBOK; EKOJIOTIYHICTh BiTpoeHepreTuku. Pozmim 4.
I'eoTepManbHa eHepris: TeOTepMalbHI pecypcr YKpaiHu; CIOCOOM BUKOPUCTAHHS T'€OTEPMABHOT €HEpril;
PO3paxyHOK TreoTepMalbHOTO TeIutonocTadanHs. Posmin 5. Enepris Giomacu: eHepreTHYHHUI MOTEHIial
Oiomacu B YKpaiHi; BIaCTUBOCTI CHPOBHHH IS OTPUMaHHSA 0ioMacH; TEPMOXIMIUHI CITOCOOH mepepoOIeHHS
6iomacu; 6ioXiMiuHi criocoOu nepepoOIeHHs 6ioMacH.

Ha mpakTH4yHHX 3aHATTSAX JaHOI TUCHUILTIHU Tepen0adeHo y3arajdbHEHHs TEOPETHUYHOTO MaTepiaiy;
PO3MIIAAAIOTECS TEXHOJOTIUHI CXeMH, OCHOBH HOOYZOBH, METOIM PO3PaxyHKY 1 HMpaKTHYHE 3aCTOCYBaHHS
AJIE; maBeneHo mpukiIaaw 3ajaa4d 3 adbTESPHATHBHOI CHEPTETUKH Ta iX po3B’s3aHHSA. CKIAIO0BOIO YaCTHHOIO
HABUYAIBLHOTO IPOIECy € TepeBipka iHAMBIAyalbHUX 3aBlaHb Ta KOHTPOJBHUX pOOIT, TeCTOBA MepeBipka i
OLIIHIOBAaHHA 3HaHb. 3arajJbHUN OOCSAT HABYAJHHOTO HABAaHTAXKEHHA CTAaHOBUTH 105 rox: ayAauTOpHHX
roguH — 48; B T.4. nekuii — 32 rox, mpakTU4Hi 3aHIATTA — 16 rof. [lincyMKOBHIA KOHTPOJIb MTPOBOAUTECS Y
BUTJISI/TI €K3aMCHY .

BucnoBku. [lokazaHo oco0nMBOCTI BUBYEHHS JUCLHUIUIIHM "ANbTepHATUBHI JUKepena eHeprii’ B
HamionansaoMy YHiBepcureTi "JIpBiBChKa MOTITEXHIKA".

CrnHcoK NOCHJIAHb.

1. Mucax 1.C., O3apkis L.M. i in. Herpamumiitni mxepena eHeprii: Teopis i mpaxtuka: Hapu. noci6Huk. —
JIsBiB: HB® "VYkpainceki Texnodorii", 2013. — 356 c.
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VJIK [551.332.56+556.557] (292.452)
BAT'ATOPIYHA 3MIHA IIJIOWI I'TPCBKOI'O O3EPA MAPIYEHNKA
(KAPHATCBKHNM HAIIIOHAJIBHUM ITPUPOJHUM ITAPK)
x.m.u. Kopuemnioxk M.B., Kpasuuncokuit P.JI., Casuyk b.b., Kapnamcokuii HayionanbHuil
npupooHull napk, m. Apemue

LONG-TERM CHANGES IN AREA OF MOUNTAIN LAKE MARICHEIKA
(CARPATHIAN NATIONAL NATURE PARK)
Ph.D. Korchemlyuk M.V., Kravchinskiy R.L., Savchuk B.B., Carpathian National Nature Park, Yaremche

Beryn. B eBomomnii Oyap-KOro o3epa BHUIUIAETHCS YOTUPH OCHOBHI CTajii PO3BUTKY : IOHICTH,
3piicTh, cTapicTh Ta BigmupanHs. KojkeH 3 eTamiB CyNpOBOJUKYETHCS 3MIHOIO MEBHUX MOP(POMETPHUHHX
XapakTepucTHK BoaoiMH [1]. PO3BUTOK yIIOrOBHH TipCHKUX BOAOWMM MiAMOPSIKOBYIOTHCS 3aKOHAM, IO U B
iHmux  (izuko-reorpadiganx Kpainax. OcoOmMBY yBary MW NPHIUIIIM BHBYCHHIO TipCHKOTO 03€pa
Mapiueiika (mMacuB Yopnoropa, Ykpainceki Kapnaru, Kapnarcbkuii HallioHaqbHMH NPUPOJHHUN MapK).
[IpoBeneni HaMu panime OOCHiKEHHS [4] NO3BONMMIM BHSBHUTH 3B'SI30K OKpEMHX MOP(QOMETPHUYHHX
XapakTepUCTUK 03ep YOpHOTIpChKOro MacuBy 3 KOMIIOHEHTAMH HaBKOJMIITHBOTO IPUPOJHOTO CEPEAOBUILA.

Buknan matepiaay. OcCHOBHI pe3ylbTaTH BHBYCHHS MOp(OMETpHUYHHX TapaMerpiB Mapideliku
BHUCBITICHO y mparsix npodecopa JIbBiBehkoi momitexHiku T. BickboBebkoro (T. Wisniowski, 1888) rta
HayKOBIIIB JIbBIBCHKOTO HAI[IOHAJBHOTO YHiBepcutery iMm. IBana ®panka — TI.I1. Mimnepa (1964),
T.I. Muxituaka (2010) [5], A.I. Kokima (2010) [3], 1. T'epu Ta A. Kumenroka (2013) [2].

VY TpaBHi Ta x0BTHI 2017 p. y paMKa NpOBEJCHHS EKCIEIULUIHHMX AOCTiIKeHb Ha YopHOTIpchKOMY
MacuBi ¢axiBusmMu KaprnaTchbKoro HaliOHalIbHOTO HPUPOAHOTO MAapKy OyJO OEeTanbHO BH3HAUYEHO KOHTYP
BOJTHOTO m3epkaia 03. Mapiueiika 3 Bukopuctanasm GPS-masiratopa. IllupwnHa, mokwHa Ta IUIOMmA
BH3HAYaJIaCh 3 BUKOPUCTAHHAM MOBHO(YHKIIIOHATBHOT reoindopmariiiinoi cucremu Mapinfo Professional.

Mapivelika BUHHKJIA IIUISIXOM 3allOBHEHHSI TAJIMMH JIbOJOBUKAMH 1 CHITOBUMH BOAAMH 3alaJldHM Ha
THUII Kapy, 3aKPUTOTO i3 30BHINIHHOTO OOKY CTaIiaJIbHOI0O MOpPEHOI0 [6]; 03epo cTidHe, ajle 3apocTae
(ocobnuBo miBneHHa ii yacTuHa). Jlokuna o3epa — 101 m (3a Hamumu nanumu — 110 M), mmpuHa — 62 M (32
Harmmmu Jaaumu — 0,056), MmakcumaneHa TiaubuHa — 4,75 M, a 1utoma BoaHoro a3epkana — 0, 38 ra [3]. Le
y 60-x pp. XX cT. 3a ¢opmoro BozoiiMa Oyia OJM3bKa 1O OBaly, IOBTOPIOBajia OOPHUCH MPUIIETIIOTO CXUITY
Kapa Ta MOPEHH, 3a KO0 3HaxXoAuThbcs. ChOTOIHI BOJOWMA Ma€ HEMpaBWIbHY NPSIMOKYTHY (opmy [3].
AHani3 cyJyacHUX KOCMO3HIMKIB Ta HaTypHi OOCTEXEHHS TEpUTOPii JO3BOIMIN BUSBUTH, LIO TUIOIIA O3€pa B
JAJIEKOMY MUHYyIIOMYy csirana Onm3pko 0,007 KM (0,7 ra). Buxonsuu 3 manux T. BicbHbOBCBKOTO, OO
nosxuHn Mapigetiku v 80-x pokax XIX crt. (125 m.) [5] Hamu Oyi10 peKOHCTPYHOBAHO TOMIIIHIO ii TLIOMNTY,
ska craHoBuma Omm3pko 0,005 km® (0,5 ra). Taki * MOKA3HHKM BiIMIYEHO y PE3yIbTATi MPOBEICHHX
nocmimkers 2008 poky [6]. 3a maHuMu ekcreAUIiHUX pOOIT OCTAHHIX POKIB [2, 3] Ta HAIMX BUMIPIOBAHbL
2017 p. cyuacHa ruroma o3epa cranosuts 0,0038- 0,0039 km? (0,38-0,39 ra).

BucHoBku. 3a iCTOpil0 CBOro IiCHYBaHHs ILIOHIA O3€pa 3MEHINWIACH MaiKe yABIUi; MpPOIEC
3apOCTaHHs MPOJIOBXKYETHCS 1 CHOTO/HI (30KpeMa y MIBJCHHINH YacTHHI), aje MEHI iHTeHCUBHO. He3nauna
BIIMIHHICTh PE3yJbTATIB JOCIIPKEHb OCTaHHIX POKIB PI3HUX aBTOPiB Moke OyTH TOB’sA3aHa i3 3MiHOIO
TUHAMIYHUX TTapaMeTpiB caMoi BOOMME (3MiHA PiBHIB BOJH), BUKOPUCTAHHIM PI3HUX METOJHK Ta METOJIB.
[lepcnekTnBrM mMoOJanbIIMX pOOIT MOB’sA3aHI 3 BHUBYEHHSM O3E€PHOI CIUIaBHHM, @ TaKOX JeTalbHUM
JOCTIDKEHHSIM 1HIIHX MOP(POMETPHYHIX NTapaMeTpiB 03epa.
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YK 551.508.77
MEXAHIYHU BUMIPHUK ATMOC®EPHHUX OITAIIB
k.m.n. Mapmunenxo C.A., Mipzak T.11., [lenmpanvnoykpaincoKuii HayioHATbHUL MeXHIYHUL
yuieepcumem, M. Kponusnuyvruii

MECHANICAL MEASURING DEVICE OF ATMOSPHERIC PRECIPITATION
Ph.D. Martinenko S.A., Mirsak T.P., Central Ukrainian National Technical University, Kropivnitskiy

Beryn. OpHuM 3 mapaMeTpiB KOHTPOJIO HABKOJMUIIHBOTO CEPEJOBHUINA € KUIBKICTh aTMOC(EpPHHX
OTAIB, SIKU CKJIAAAIOTHCS 3 YACTOK BOJM SIK y PLAKOMY, TaK i TBEpAOMY BHII, 10 HAIXOAATH 3 aTMocdepu Ha

3eMHY TOBEPXHIO. 3 III€I0 METOI0 BHUKOPUCTOBYIOTH Omamomip TpereskoBa "O-1" [1] B SKOMY 3HATTS
MTOKAa3HUKIB BHKOHYETHCS, NPAKTHYHO, ITCIS KOXKHOTO IOIIy IO IOTpeOye HASBHICTh IOCTIHHOTO
nepconanry, abo Cymapuuii onagomip M-70 [2], IO 3aCTOCOBYETHCS Yy BIJNAJICHUX 1 BaXKKOJOCTYITHUX

Micigx. HeomikoM mboro mpuCTpOIO € HasSBHICTH B pe3epByapi MiHEpaJILHOTO Macia, 00 JUisi BU3HAYCHHS
KITBKOCTI omajiB Tpeba Horo BiIOKPEMUTH BiJ MacH OMaliB, a Iie CKIIaJHA Omepallis, [0 MoTpedye MeBHOTO
gacy. KpiMm Toro, micisi BUMIpIOBaHHS HEOOXITHO OYHCTHTH PE3epByap Bil 3aIMINKIB Maciia Ta 3aMiHATH
Oro Ha HOBE.

Bukmax matepiany. Hamu 3anmpomnoHOBaHa KOHCTPYKIliSE MEXaHIYHOTO OIAJOMIpy, SKH, Ha HaIll
TIOTJISA, TI030aBJICHUH NUX HE3pydHOCTeW. MexaHiuHmMi omamomip (puc. 1) ckiamaeTses 3 pesepByapa 1,
BUMIPIOBAIIBHOTO IIWIIHAPY 2, mormiaBisd 3, 3ybuacToro mroky 4, 3y0dacToro kojeca 5, mkamu 6,
MOKaKYUKa 7, XparoBoro kojieca 8, xpanoBuka 9, Bici 10 ta kponrmreiina 11.

Omnaau 30uparoThCs B pe3epByapi 1 i, BIAMOBIAHO 10 3aKOHY MPO CHOJIYYSHHUX MOCYIHH, IPOXOJISATh
JI0 BUMIpIOBaJIbHOTO IuIiHApy 2. IlommaBens 3 crmmBae i pa3oM 3 HUM IMiTHIMAETHCSA 3yOdacTHii MTOK 4,
SIKUM 4epe3 3yOuacTe KoJIeco 5 Ta XpamoBe Kojieco 8, II0 BCTaHOBJIEHI Ha Bici 10, i xpanoBuk 9,
BCTaHOBJICHUI Ha 3y0YacTOMy KoJieci 5, moBeprae mkamy 6, Oiist SKOi BCTAHOBIIEHO MOKaX4HK 7. B Mipy
BHIIApY BOAM B pe3epByapi 1, 1i piBeHb mamae. BinamoinHo magae piBeHs BOJU B BUMIPIOBAIEHOMY ITMUTIHIPI
2. Momnaeeus 3 pa3oM 3 3yOuyacTUM IITOKOM 4, ine JOHH3Y, 0OepTaldd 3yOuacTte KOJieco 5 Ha SIKOMY
BCTaHOBJICHO XPAIlOBE KOJIECO §, B 3BOPOTHOMY Hampsimi. [Ipu iboMy XparoBe KoJieco 8 3aBISKU XPAIOBHKY
9 cromoputbes Ta (QiKCye OTpUMaHe IMOJIOKEHHs ImKanu 6. [Ipu HacTymHUX omanax UK BUMipHOBaHHS
MIOBTOPIOETHCSA, TMPH HYOMY IIKana 6 TMOBEpPTAETbCA [adi, [0 JA€ MOXJIMBICTh BH3HAYUTH CYMapHHN
MOKaKYMK yCiX OMaJiB 3a TPUBAIMH Uac.
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Pucynok 1 — MexaHidyHUH omamoMip

BucnoBku. ['0J0BHUM MmapaMeTpoM KOHCTPYKIIil, SIKAH MiUIArae NpakTHIHOMY YTOYHEHHIO € 00’ €M
pesepByapy. BiH 3anexuTh BiJ BEIWYHMHHU ONAMAiB IO OYIKYIOTbCA B JaHIM MiCHEBOCTI Ta TEPMiHYy MepepB
MIDX BiJIBiyBaHHIMU.

HoBu3Ha po3poOKU MiATBEPMIKYEThCS TATCHTOM Ha KopucHy wmomenh UA Nel05645. Omy6m.
25.03.2016, 6rom. Ne 6.

CnHcok MocuJjiaHb.

1. Ocaakomerp TperbsikoBa O-1: [Enexrponnuii pecypc] — Pexum poctymy mo cairy: http://www.xn--
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2. Ocamkomep cymmapueii  M-70: [Emexktponnuii pecypc] — Pexmm mocTymy g0 — caiTy:
http://www.gidrometpribors.ru/M-70.html


http://www.%D0%B0%D0%BD%D0%B5%D1%80%D0%BE%D0%B8%D0%B4.%D1%80%D1%84/catalog/meteorologiya/osadkomery/o-1.htm
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YK 502.175 : 658.567.5 : 663.48
EKOJIOT'TYHA OIIHKA POBOTHU OYUCHHUX CIIOPY ]
0.ned.n. Mimpscoea O.1I1., Cmenanosa O.1., Yopromopcoxuil HayionarbHuil yHigepcumemn
im. [llempa Moaunu, m. Mukonais, Yxkpaina

ENVIRONMENTAL ASSESSMENT OF TREATMENT FACILITIES
Doct. Mitryasova O., Stepanova O., Petro Mohyla Black Sea National University, Mykolaiv, Ukraine

Introduction. Literary sources of the environmental aspects and impacts assessment of sewage
treatment were analyzed on the basis of the enterprise method. Environmental aspects and impacts that may
occur during normal and abnormal operation of treatment facilities in the enterprise were presented and
justified. The object of research is the treatment facilities of the brewery.

Results. Methodology is in improving the method for assessing the environmental aspects and impacts
on the environment through total calculation criteria on a scale of importance to the impact of follow-up [1;
2].

Procedure and especially the stages of the environmental aspects assessment and impacts were
described. Division into two categories of operating modes allows calculating the "Importance of influence"
in terms of the normal operation of treatment facilities and non-standard situations that may arise.

The analysis of aspects and impacts on the environment covers the following stages: identification of
all aspects of activities, products and services and assessment of their importance. The general approach to
assessing aspects and impacts is presented in table 1.

Table 1 — The general approach to assessing aspects and impacts

Criterion of importance Scheme of assessment

Low - low impact, no noticeable changes.

Impacts on the environment Average - low, but potentially noticeable.

(Does the aspect create a real impact?) High - strong influence, noticeable change through
the place of influence.

Legal liability Low - the question is not regulated.

(How serious is this aspect regulated by local, Average - violation or potential penalty.

state or company norms?) High - possible criminal liability.
Low - never.

Opinion of interested persons and complaints Average - sometimes.
High - often.

Low - costs far exceed profits
Average - neutral.
High - profit exceeds costs.

Financial expenses
(Will it exceed the cost of resolving the issue?)

Low - occurs less than once a year.
Average - occurs either once a month or once a year.
High - occurs monthly or more often.

Frequency
(How often does the aspect affect?)

Conclusion. As a result, the most important "The importance of influence” is defined under abnormal
operating conditions (risk), flooding pumps - 9 points, burst DPS - 9 points and aeration tank corrosion
design - 9 points. These aspects are of high importance and must turn in a plan of action in case of
emergency. The use of this technique will prevent environmentally hazardous risks to the environment or the
occurrence of an emergency at the plant. Measures to reduce the risk of a dangerous situation or an accident
during operation of treatment facilities are presented.

References.

1. Meronuka OIIGHKM SKOJIOTHYECKMX puckoB. — HukomaeB, 2016. — 18 c. Metodyka otsenky
skolohycheskykh ryskov. — Nykolaev, 2016. — 18 p. (in rush.)

2. Energy indicators for sustainable development: guidelines and methodologies. - Vienna: International
Atomic Energy Agency, 2005. — 171 p.



11 MpupoaHuyi Hayku

YK 550.462:622.363
MOHITOPHUHT MPOIIECIB PEBITAJIIBALII TEXHOTEHHOI'O O3EPA
ABOPIBCBKOI'O CIPHAHOI'O KAP’E€EPY
o.m.n. Moxpuii B.L, 0.m.u. Mopo3 O.1., 0.m.n. Hempywxa 1. M., Booywm O.A., Hayionanrohuii
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MONITORING THE REVITALIZATION PROCESSES OF THE TECHNOGENIC
LAKE OF YAVORIV SULFUR QUARRY
Doct. Mokryi V., Doct. Moroz O., Doct. Petrushka 1., Bobush O., Lviv Politechnic National University;
Doct. Urban D., Ph.D. Sender J., University of Life Sciences in Lublin, Polish

Introduction. Yavoriv Lake is a technogenic basin (maximum depth - 70 metres, area -1080 hectares)
and it is created as a result of water filling the sulfur quarry. After the cessation of sulfur extracting, there was
implemented the post — mining project for the quarry elimination, recovering of technogenic landscape, land
reclamation. Natural processes of water quality self-healing of the lake by filling the notch by the Shklo river
water, riverbanks self-landslides and reclining, natural phytomelioration, afforestation of technogenic
landscapes are used. Therefore the monitoring of the natural-technogenic limosystem’s functioning of Yavoriv
Lake is necessary for the environmental sustainability of this territory.

Materials presentation. Revitalization processes of the technogenic lake, which is at the stage of
formation, have began after the removal of mining equipment from the quarry and discontinuation of drainage.
Monitoring of the sulfur quarry transformation into the lake includes studing the dynamics of hydrochemical
parameters, the hydrophysical regime, exploring of coast morphological changes due to landslides, collapses,
wave washouts, erosion, analysis of phytomelioration aspects of self-restoration of the coastal landscape. The
experience of Machuw sulfur quarry transformation into a lake in Poland is expedient to use. The geological
and hydrogeological conditions of our sulfur deposits are similar to those in Poland. Sulfur ore contains the
aquifer of mineralized hydrogen sulphide water. Above it there is a powerful clay-marl thickness where there
are many slides. The chemical composition of lake water formes gradually.

The main process of the first phase is the mixing of mineralized groundwater and fresh surface waters.
As the water level increases, the influx of groundwater decreases. Groundwater share decreases in the mixture,
the water becomes less mineralized. The deformations of the quarry sides are essential, as a result of which
destruction products cover the output of chemically active rocks. A considerable amount of material is brought
to the lake as a result of erosion processes. Water purifies itself , whereas mixing of water between groundwater
and surface-water systems leads to hydrogen sulfide oxidizing. Photosynthetic activity of coastal aquatic
vegetation improves the water quality. The upper oxygen zone’s thickness is 20 m and it has a mineralization of
about 1 g / | in the Yavoriv lake. Deeper water contains up to 20-30 mg / | of hydrogen sulfide, and the salt
content is 1.5-2 g / | .The ratio between the surface and groundwater stabilizes and further water desalination is
carried out after the pit flooding. The time of this stage is determined by the period of water exchange and by
climatic factors. Mainly the upper zone participates in the water exchange process and it coincides with the
mark of the tops of internal dumps. There are accumulations of groundwater in the recesses.

Abrazia shores due to landslides and wave erosion is actively developing at the beginning of flooding.
Increasing the water level to alluvial deposits, that are easily blurred, has led to an intensification of coastal
erosion. On some areas was formed a clip up to 6 m high. The coastal shallow has a width of 1-2 m and it is
absent at all in some places, becouse products of the erosion have a fluid consistency and pop up to the bottom.
In the past years after the flooding of a quarry (2007), the maximum depth of erosion in the areas of sandy loam
and sand was 12-15 m. Clay coasts are blurred for about 3-4 m. The main delay erosion factor is shores
overgrowing with reeds. Reed extinguishes waves and strengthens shores with rhizomes. There are no
outbuildings on most of the Yavoriv Lake shores unlike there are a lot in Machuv Quarry in Poland. Landslides
and erosion have beneficial effects bacause they provide material for the accumulation of sand-clay rocks at the
bottom of the quarry, it isolates the exits of sulfur ore and gypsum. Nature creates a slightly penetrating screen
itself at the bottom of the lake. The wave activity leads to the formation of shallow areas suitable for
swimming.

Summary. Monitoring of the revitalization processes of Yavoriv Lake gives an opportunity to
establish a water protection strip, which is measured from the real coastline. According to water legislation
in this lane it is allowed to perform only afforestation and work that is necessary for the future recreational
use of the lake.
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®EHOJIOTTYHHUIN ACIIEKT Y BUBUEHHI KJIIMATUYHUX OCOBJUBOCTEM
KAPITATCBKOI'O HAINIOHAJIBHOI'O ITPUPOJHOTI' O MTAPKY
Mompyk M.B., llempawyk A.B., Kpasuuncokuit P.JI., Kapnamcokui nayionanvhuil
npupooHull napk, m. Apemue

PHENOLOGICAL ASPECT IN THE STUDY OF CLIMATIC FEATURES OF THE
CARPATHIAN NATIONAL NATURAL PARK
Motruk M.V., Petrashchuk Ya.V., Kravchinskiy R.L., Carpathian National Nature Park, Yaremche

Beryn. PociuHHICTE € HABa)IMBIIIMM KOMIIOHEHTOM MTPHPOIHOT €KOCUCTEMH, HAWOUTBII Yy TIINBUM
IO TPOLECIB TI00aNbHUX KIIMAaTHUYHHUX 3MIH Ta EKOJOTIYHOI CHUTyalii Yy HaBKOJHMIIHBOMY CEpEeIOBHIII
(Seddonetal, 2016; Bacheletetal, 2001; Pudasetal, 2008; BapmamoBa, Conosiios, 2012a, 2012b; Varlamova,
Solovyev, 2015-ro, 2016).

Kapnarcekuii HanionansHuii npupoauuii napk (KHIII) € mepmmM i ogHuM i3 HalOinpmunx (Turoma
505 kM”) IPUPOAHMX MapKiB y Hawtii kpaini [1]. Bixmosiaso 1o 3akony "ITpo mpupoaHO-3amoBixami GOHI
Ykpaian' ogHUM i3 OCHOBHUX 3aBJIaHb HAITIOHATEHUX MPUPOIHHX MAPKIB € 30epeKeHHSI IIHHUX PUPOTHUX
KOMIUIEKCIB 1 O0O0'€KTIB, peaizailisi SKOrO0 HE MOXJIHMBA 0€3 BHBUCHHS PETiOHAJIBHUX Ta JIOKAJIbHUX
METEOpOJIOTiUHNX ocoOnuBocTeil Teputopiid. PosramyBanns KHIIIl y Tpbox ¢izuko-reorpadiyaux
obOmactsax mposiHmii Cximamx Kapmar Kapmarcekoi ripcbkoi kpaiHm Ta CcBOe€pimHi saHAmadTHO-
reoMopQoIIOTivHI BiIMIHHOCTI Y Pi3HUX YaCTHHAX MapKy 0O0yMOBIIIM PErioHalibHI Ta JOKaJIbHI OCOOIMBOCTI
MeTeoposioriuHux yMoB [1]. IcHyto4a Mepeka OCHOBHHX ITyHKTIB METE€OCIIOCTEPEKEHb, 10 3HAXOAUTHCS Y
M. Spemue Ta mpoBomuthesi Ha CJIC [oxmxeBchka (BiZOMCTBO YKpPaiHCHKOTO TiApOMETEOPOIIOTIYHOTO
neatpy JACHC VYkpainm) He 3maTHa 3a0e3MMEUNTH JOCTAaTHHOIO iHGOpMAIliE€lo IMOM0 3MiH KIiMary Ha
teputopii KHIIII. Tomy ciin BHKOpHUCTOBYBATH ycCi IiHIN JOCTYNHI METOAM 1 3aco0W, cepesl SKHX
(heHOTIOTIUHI JOCIIHKEHHSI 3aiIMalOTh OJTHE 3 TIPIOPUTETHUX MICIIb.

Buxnan matepiaay. B octanHI pokH BiIMIYa€ThCS aKTHBI3AIisl BIUTMBY KIiMaTOTEHHUX (haKTOpiB Ha
pocnunHMiA cBiT YkpaiHcbkux Kapnar [2]. JocimipkeHHIO 3MiHM TepMiHIB (EHOJOTIYHUX MO Ha (oHi
KJIIMaTHYHUX 3MiH TPHUCBSYCHO HHM3KY HaykoBuX mpanb (Mynenietal, 1997; Tuckeretal, 2001; Delbartetal,
2008; Eastmanetal, 2013; Zhaoetal., 2015).

®enonoriuni ciocrepexenHs Ha Tepuropii KHIIIT mpoBoasThes NpaliiBHUKaMy HAYKOBOTO BIILTY Ta
CIIy’)k0010 JIepKaBHOT OXOpOHM Ha (EHONOTIYHHMX MMYHKTAaX i MOCTIHHUX KOMIUIEKCHUX (HEHOJOTIHHUX
MapmpyTax BignosimHo no "lacTpykmii..." (Big 06.003.1992 p.). JochimkeHHS OXOIUTIOIOTH Pi3HI BUCOTHI
30HM; PE3yNbTaTH 3aIHUCYIOTh y CIeLianbHi KapTKH Ta IOJCHHUKY, cKiIanaeTses «Kanennap npupoam».

3a pe3yibraTaMd  CTATUCTUYHOT OOpOOKM  pe3ynbTariB  (PEHONOTIYHMX  CIOCTEPEIKEHb 3
METEOPOJIOTIYHUMH TOKa3HUKaMH (Ha MpPUKIali sSUTMHA €BPONEHCHKOI) BHABICHO 3HAYHHMN B3a€EMO3B’SI30K
piuHUX omaniB (TIpsMa KOpEIAIliiHA 3aIeKHICTh) Ta COHSYHOIO aKTHUBHICTIO (0OCpHEHUH 3B’S30K) 31 3MIHOIO
JATH KIHIIS [BITIHHSA, TIOYAaTKy Ta KIHIM JO3piBaHHs, & TaKOXK IMOYATKy PO3CIFOBaHHS IUIONIB. 31 3MIHOIO
TEeMIIepaTypHHUX MMOKA3HHUKIB TOB’s3aHi gatu novatky (R=0,57) ta kinug mapocranHs maroHiB (R=0,73) na
yCiX BHCOTHHX 30HAX, a TAKOK IMOYATOK IBITIHHA Picea abies Ha Bucoti 800 M i 6imbire (R=0,74). IlikaBum
BHSIBUBCS PE3yJbTaT IOCIIHKCHHS 3B’SI3KY (EHOJOTIYHUX SBUI Ta PIYKOBOTO CTOKY : Maibke B YCiX
BUMAJKaxX cIlocTepirajacs 4iTka oOepHEHa 3aJeKHICTh MIX CE30HHOI0 PUTMIKOIO POCIMHH Ta BUTPATOIO
Boau y p. [Ipyt (M. Spemue) (R=-0,46 -0,94).

BucnoBku. 3 ycix QakxTopiB cepefoBHINa HAaHOUIKIINKA BIUTHB Ha (H)EHOJIOTIUHI SBHUINA 3MIHCHIOE
KJIIMaT — OmaJy, TeMIeparypa Ta COHIYHA aKTUBHICTh. 3a pe3yibTaTaMu AOCIHiIPKEHb BHUSBICHO BiIHOCHY
CTaOUIBHICTD y 3MiHI CE30HHOI PUTMIKU (heHOoNoTiYHMX sBHI 3a nepiox 2012-2017 pp. (Bimxunenus =1-2
IH1). 3B'SI30K CE30HHOT PUTMIKU POCIHH 3 PIYKOBHM CTOKOM BiJKPHBA€E HOBI MOMIIMBOCTI IOCIIIKEHb TPH
NPOTHO3YBaHHI KiJIBKICHOT OIIIHKH BOJTHUX pecypciB Ha Teputopii KHIIIT.

CHHCOK MOCUJIaHb.
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MOAEJIOBAHHSA ITAPAMETPIB PO3IIUPEHOI TPBOXHPOBII[HOi MOAEJII
MNPOBIJHOCTI IOHOOBMIHHOI CMOJIH KY-2
k.m.n. lHlempywmka K.IL., 0.m.n. Manvosanuii M.C., 0.m.n. Hempywxa 1. M., Hayionanonuii ynigepcumem
"Jlvsiecoka nonimexnixa", Yxpaina

MODELING OF PARAMETERS OF EXTENDED THREE-WIRELESS MODEL OF
CONDUCTIVITY OF ION-EXCHANGE BLOCK KU-2
Ph.D. Petrushka K.lI., Doct. Malyovanyy M.S., Doct. Petrushka 1.M., Lviv Polytechnic National
University, Ukraine

Beryn. Crivni Ta maxTHI BOJM Y BHNAAKY 1X HEIOCTATHHOTO OYMIICHHS MOTPAIUISIIOYN B TIOBEPXHEBI
BOZIOMMHU, IPYHTOBI BOJIM, BOJOHOCHI IJIACTH CTBOPIOIOTH 3arpo3y 3a0pyIHEHHS LIUX CEPEelOBHIL, a OCKIIBKU
rigpocdepa € ogHIEO 13 CKIAI0BUX OlocdepH - BIAMOBIAHO 1 3arpo3y JUIS TOBKULIS B ILIIOMY.

Enextponiani3 € oJHUM i3 TOJIOBHHUX METOJ[IB MEMOpAaHHHUX TEXHOJIOTIH, 11e¢ KOMOIHOBaHUH METOJ, B
SKOMY CyMILIAIOTbCsl MPOLECH ENEKTpomi3y Ta amianidy. Ilpomec OuYMINEHHS CTIYHHX Ta MIAXTHUX BOJ
EIeKTpOiani3oM 0a3yeThCs Ha TMOAUI 10HI30BAHWX PEYOBHH I €0 CICKTPOPYIIIHHOT CHITH, SKa
CTBOPIOETbCS B PO3YMHI MO OOWMIBI CTOpoHM MeMOpaH. Jlns Toro, mo0 BUKIIOUUTH Mporec audysii,
HEoO0Xi/THO, 1100 1I0HOMPOHUKHI MEMOpPaHU BOJIOJUIH CEIEKTUBHICTIO, TOOTO 3IaTHICTIO MPOIYCKAaTH 10HU i3
3apsiIOM OJTHOTO 3HAKY.

OCHOBHOI0 TIEPEBAro0 eNeKTPOIiani3y nepe i0H0OOMIHHOT TEXHOJIOTIEO € Te, IO Y IIbOMY METOII HE
BHUKOPHCTOBYIOTHCS XIMIUHI pEaKTHBH, MIPOLEC MOXKHA POBOAUTH Oe3MEepEPBHO.

Buknaax wMartepiaay. Jlns  ynockoHaleHHsS TpoLeCy €JeKTpofianizy HaMmMH  3alpOIOHOBaHO
3alIOBHCHHS MDKMEMOpaHHOTO TMPOCTOPY TpaHyJIbOBAaHUMH 10HOOOMIHHMMH Matepianamu. (OCHOBHE
3HAYeHHS MX 10HOOOMIHHHMX MaTepiayiB B TOMY, IO Ha iX TeTepOIOSPHUX TPAHUIIX 13 10HOOOMIHHUMHU
MeMOpaHaMH TIPOXOJWUTh HEOoOOpOTHA IUCOIiaIlil BOAHM, B TPOIECi SIKOI TEHEpYIOThCS BOJHEBI Ta
TiIAPOKCHITGHI 10HH, sIKI OCpyTh ydYacTh B O€3IEepepBHIN EICKTPOXIMIUHIN pereHeparlii 10HOOOMIHHOTO
MaTepially i BUHUKA€E MMOEAHAHUA TPAHCTIOPT i3 iI0HAMU MiHEpaJbHUX JIOMIIIOK BOAU. TOMY 3HAUHHI iHTEpeC
BUKJIMKAa€ BUKOPHCTAHHS 10HITIB Y (OpPMI IpaHyI SIK Mi>KMEMOpPaHHOT 3aCHITKH.

BuxopucraHHs TMPOKIAAOK i3 EIEKTPOI3ONAIIHHIUX MaTrepialliB MPUBOIUTH Yy eNeKTpoializi 1o
CYTTEBOTO 30UIBbIIIEHHS MMAiHHA HANpPYyTd 1 3MEHIICHHS po00dYoi MOBepxHI MeMOpaH. AJie A YCIIIIHOTO
3aCTOCYBaHHS B EJEKTPOIiallizi MPOKIAJOK i3 €JEeKTPOI3oNALIHHUX MaTepialiB HEOOXiJHOI YMOBOIO €
MIOTIEPETHE  JOCTI/DKEHHS  €JEKTPOINPOBIMHOCTI  MarepianiB, ki OyqyTh 3acTOCOBYBaTHUCh IS
MiKMEeMOpaHHO{ 3aCHIIKH.

EnextpomerpuuHuii METOJ] BU3HAYEHHS €JNEKTPOIPOBITHOCTI MO3BOJSE MPUCKOPUTH Ta 301IBIINTH
TOYHICTB 11 BU3HAYCHHS B TOPiBHIHHI 3 iHIITUMH METOIAMH.

Hamm mocmimkyBanack €IeKTPOIPOBIIHICTh 10HOOOMIHHOT cMoiu KVY-2 sk MixkMeMOpaHHOI 3aCHUITKH
B cucTemMax "ioHooOMiHHA cMoia — po3unH NaCl" ta "ioHooOMiHHa cMoma — po3unn NH,CI".

IoHIT noMiIIaBcsi B BUMIpIOBAIbHY KOMIpKY 1 IPUBOAMBCS B PIBHOBAry 3 IOCTIKYBAaHHM PO3UYHHOM.
Komipkoro Oyna ioHOOOMiHHa KOJIOHKAa 3 TIOPHCTHM JHOM 1 JBOoMa 3a(iKCOBAaHUMH B CTIHIII KOJOHKH
eIeKTpoaaMu. PIBHOBaXHUH pO3UNH BUAAISBCS IICHTPUPYTyBaHHAM, KOMIPKY ITOMIIIAIHA B TYMOBHH QYTIIsp
i BUTpEMyBamM B TepMocTaTi 3a mocTiliHOi Temmepatypu 25°C. 3a JOIOMOrOK MOCTa 3MiHHOTO CTPYMY
(1000 TI'm) BumiproBaBcs OMip KOMIpKH, 3 BEIMYMHU SKOTO OOYHCIIOBAlIach NMATOMAa EIEKTPOMPOBIIHICTH
10HITY.

st po3paxyHKy BEIMYWHH CTPYyMY, LIO MPOTIKAE Yepe3 pi3Hi CTPYKTYpHI HparMeHTH HEOJHOPITHOT
CHCTEMH, MOKe OyTH BHUKOpPHCTaHa TPBHOXIMPOBIIHA MOJENb, CIIOYATKy pO3po0JieHa Ui 10HOOOMIHHHX
KOJIOHOK . Ilicnsi nomoBHEHHs wiei Mogelni PiBHSHHSAMH 3B'S3Ky MK Ii mapameTpaMu Ta CTPYKTYPHHMH
napamMeTpaMu JBOX(a3HOT MOJENi 3'IBUIacsi MOXIIUBICTh BUKOPHCTOBYBATH TaKy PO3IIMPEHY MOJETb IS
OIIUCY ENEKTPONPOBITHOCTI cMOJ 1 MeMOpaH. loHOOOMiIHHI cMOJH, SIK 1 MEeMOpaHH, € MiKPOTeTepOreHHUMH
MaTepiajlamMH, 10 CKIaJaroThes 3 resieBoi a3y Ta BKIIOUEHb PIBHOBRXKHOT'O PO3UHHY.

BucHoBkHM. AHai3 MapaMeTpiB PO3IMIMPEHOT TPHOXIMPOBITHOI MOMAEINI MPOBITHOCTI 10HOOOMIHHOT
cmoimn KY-2 B pi3Hill ioHHIH (opmi mMokaszas, 10, HE3aJEKHO BiJ MPUPOIN MPOTHIOHA, OCHOBHA YACTKa
CTPYyMy B 1OHITI HEPEHOCUTHCS HYepe3 KaHal 3 TOCTIJOBHUM pO3TallyBaHHSAM MPOBINHUX (a3 Telo Ta
po3unHy. BusBIeHI BiAMIHHOCTI B MOJENBHUX TapaMeTpax s CMOJHU B COJIbOBIM 1 MpOTOHHIN (opwmi,
MOB'SI3aHI 3 OCOOJIMBUM MEXaHI3MOM IIEPEHECEHHS MPOTOHA, MiATBEPUKYIOTh aJeKBaTHICTh 3aCTOCOBAHOIO
MiAXOAY U OLHKH BIUIMBY NPUPOIM NMPOTHIOHA HA MEPEHECEHHS CTPYyMY 4epe3 CTPYKTYpHi (parMeHTH
CyIb(OKaTIOHITOBOT CMOJIH.


http://www.lp.edu.ua/en/lp
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NEW INFORMATION TECHNOLOGIES OF MANAGEMENT
SOLID WASTE
Doct. Pohrebennyk V.D., Podolchak I.1., Lviv Polytechnic National University

Beryn. Huni y Oaratbox kpaiHax mocraja TpoOiieMa HaKONMWYEHHS BITXOIIB Ta HEHAICKHOTO
moBo/uKeHHs: 3 HuMHU [1]. TlpoOiema moBokeHHS 3 TBepAuMH oOyToBuMu Binxomamu (TIIB) mae
po3rnanatucs, sIK OJWH 3 OCHOBHHX YHMHHHKIB €KOJOTiyHOi Oe3meku. Y miaHi BHOOpY NpiOpUTETIB
HEOOXiTHO BUXOIWTH 3 OIIIHIOBaHHS BIIXOMIB SIK PECYPCOLIHHOTO JDKEpella, €KOJOTIYHO HeOe3MeYHOTO
YMHHWKA T4 YNHHUKA €KOHOMIYHOTO ITiTHECEHHS.

OpnHak 3axolv, sKI BXKUBAIOTHCS JUIsl 3aro0iraHHs iX yTBOPEHHS, HHMHI HemoctatHi. HeoOximHo
ONTUMI3yBaTH YIIPaBIiHHS Ta YTHII3alito BixxoniB. ToMy moTpiOHa iHIIA ambTepHATHBA IS €(DEeKTHBHOTO
yrpasiiaas TIIB.

Mema pobomu — BUCBITIIEHHS HOBITHIX iH(OpMaLifHUX TeXHOJOTi# moBomkenHs 3 TIIB.

Buknag martepiany. [3  po3BHTKOM CBITOBMX 1HHOBalliHHMX TEXHOJOTi HEOOMIHHOMY
[IEpPEOPiEHTYBAHHIO TIOBUHHI TaKOX IPOUTH CHCTEMU Ta MexaHi3mu ynpaeninHs TIIB Ha pagukaipbHO HOBI
Yi BIOCKOHaJEHI TexHoJiorii. TakuMyu HOBITHIMHU TEXHOJOTISIMH €: MIA3€MHI Ta HAMIBIIA3EMHI CUCTEMH
30epiranHs [2]. Y OUX TEXHOJOTISX CMITTEBI KOHTEHHEpH 3aMiHIOIOTH Ha MiA3eMHI MyHKTH 300py. Ll
TEXHOJIOTiSI € KOPHCHOIO IS YMOB TEIUIOTO TEPiOAY POKY, OCKIIBKH BIimXoau OyAayTh 30epiraTcs ITi
3eMJIeI0 32 BiAHOCHO HHU3BKOI TEMITEpaTypH, IO JO3BOJSE YHUKHYTH HETPUEMHUX 3araxiB Bif CMITTS. 3
1HII0TO OOKY, TEXHOJIOTiS BUMAarae MeHIle TEXHIYHOTO 00CITyroByBaHHS Ta OUIbII €CTETHYHO NMPUIHSATHA.

EBomontiss  iHbopMaIiiiHO-KOMyHIKaIllifHUX TEXHOJIOTIH 3amovyaTKyBalla CTBOPEHHS e(EeKTUBHUX
IHTETPOBAaHUX CHCTEM IIOBOKCHHSA 3 Biaxomamu. lle cmoci® moemaHanHs cucTeM 300py Ta COPTYBaHHS
BIZIXO[IB 1 cucTeM, opieHTOBaHMX Ha Web-GIS. Take KOMIUIEKCHE 3aCTOCYBaHHS MOJISTAE B YIPABIIHHI BCIM
LUKJIOM BiJIXOJIiB, MOYMHAIOYH 3 MICIA iX YTBOPEHHS JI0 YTHIIi3allil NUITXOM aBTOMATH3allii 1 onTuMizalrii
KOXHOTO eTaIry.

[oeananns texnomnorii ZigBee Ta GSM € HalfHOBIIIOO TeHAEHIIEI y chepi 300py BiaxomiB. Y mii
TEXHOJIOTii CEHCOPH PO3MIIYIOTh y 0akaX s BIAXONIB Ui BHUSBJICHHS IX HamOBHEHHS. SIK TimbKH
JIOCATHYTO TIOPOTOBHIA PiBeHb Y KOHTEHHepaxX, TO CUTHAJ BiJl CEHCOpa HAJIXOAUTh Ha KoHTpoJep. lle macts
BOIi€BI iHGOpPMAIIO PO HEOOXITHICTE TEPMIHOBOTO CIIOPOXKHEHHS KOHTeWHepa. IHdopmamis Oyme
Bianpasnena yepe3 CMC-noBiJOMIIEHHS 32 JOIIOMOTOI0 CHCTeMH BU3HaueHHs koopauHat GSM [3].

Ille omHMM MeTOIOM OTpPUMaHHsA Takoi iH(opmarii Ta SKuil J0JaTKOBO HAJACTh MOXKIUBICTh
3MIHCHIOBATH KOHTPOJIb, MOXE CIIYKHUTH CTBOPEHHU y MalOyTHHOMY, HOBHH JONMATOK M0 cMapTdoHy Ta
iaHnery. MeTa SKOro, TakoX JJOMOMOITH IMPABUIIBHO BIJICOPTYBAaTH BIJXOAM, @ TAKOXK IOBIJOMUTH
BIZIMOBIIHY YCTaHOBY: HiANPHUEMCTBO, SKE€ OOCIYyroBye Ii OakM 4M MICBKHH JenapTaMeHT eKOJIOTii, Hpo
ITOBHI KOHTEHHEpH.

IcHyBaTHIME MOXJIHMBICTH 3p0OUTH (POTO3HIMOK Ta HamiciaTH 1e (GOoTo J0 BUINE BKa3aHUX YCTAHOB, SKi
BXKUBYTh HAJICKHUX 3aXOMIB Y BWIIQJKy BHUSBJICHHS O0€3roCnojapChKi BiJXOJIB, CTUXIMHUX 3BAJIUII YU
MIEPETIOBHEHNX KOHTEHHEPIB.

B VYxkpaini BapTo TakoX CTBOPUTH CHUCTEMY IJIA TOKpaIeHHs iH(opMarliifHoro 3abe3rnedeHHs Mpo
MpaBWJIbHE COPTYBAaHHS THITIB BiJXOMiB. BOHa Mae MICTUTH ChEIliaJIbHUN eJIeKTPOHHO-IH(pOpMaIiiiHUN
TepMiHall.

BucnoBku. Ilogano ocoOnuBOCTI HOBITHIX 1H(QOpPMAamiHHWUX TEXHONOTiIH mMmoBomkeHHs 3 TIIB 3
BUKOpucTaHHsaM TexHojoriin Web-GIS, ZigBee ta GSM.
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VJIK 504.062.4 _
AHTPOIIOI'EHHHMH BIIJIUB HA JOBKIJIVIA ITPU AIAJIBHOCTI I'TPHUYO-
XIMIYHOI'O MIAITPUEMCTBA

o.m.u. lloepebennux B./., /Incymenn E.A., Hayionanonuii ynisepcumem "Jlvsiscoka nonimexuixa"

ANTHROPOGENIC IMPACT ON THE ENVIRONMENT DUE TO ACTIVITY OF THE
MINING AND CHEMICAL ENTERPRISE
Doct. Pohrebennyk V.D., Dzhumelia E.A., Lviv Polytechnic National University

Beryn. [Ipo6nema pexynpTuBalii Ta panioOHaJIbHOIO BUKOPUCTAHHS 3€MeJb y HAlll 4ac HaA3BHYAHO
aKTyanbHa, K y Hamii KpaiHi, Tak i B ychoMy cBitTi. [Ipy BHIOOYBaHHI KOPHCHHX KOIAJIHH, OCOOJIMBO
BIJKPUTHUM CHOCOOOM, HEMHUHYYE pYHHYETBCSI MOBEPXHS 3eMii. Y pe3ysbTaTi BIAKPUTHX Po3po0OK
POIOBUIL, HOPYIIYETHCS MOBEPXHS 3€MI, YTBOPIOIOTHCS BiJBaIM, Kap’€pH, LUIaMOHATpOMapKyBaui i
XBOCTOCXOBHII[A TOLIO.

Buknaxg martepiany. HeoOxinHOIO yMOBOIO IisUTBHOCTI TiIpHHUYMX MiATNPHEMCTB 3TiAHO 3 TIPHUYUM
KOZAEKCOM YKpaiHM € TIOBEPHEHHS MOPYLICHUX Kap €poM 3eMellb y CTaH, Oe3MeYHui s JroAeH 1 MaiiHa Ta
NPUIATHUN Ul BUKOPHUCTAHHS B CYCHUIBHOMY rocrnofapcTsi. ToMy, IOJIOBHMM HHMTaHHSM ChOT'OAEHHS
3aJIMIIAETHCSI TIPOOJIeMa BiIHOBICHHS BiIIPAIlbOBAHUX 3€MEIb TPHIHYOJ00YBHUMH ITiJIPUEMCTBAMU, TOOTO
JOBEACHH X 10 CTaHy MPUAATHOTO A0 MOJANBIIOT0 BUKOPUCTAHHS.

BaxuBuM € BUSBICHHS 1 BIIOKpPEMJICHHSI TEXHOTEHHUX NOPYIICHb IPH AisUTBHOCTI MiATIPUEMCTBA AJIS
JIEBOT 1 TOYHOI PeKyJIbTHBAIIIT Ta peadiTiTallil MOpyIIeHOT TEPUTOPIT.

Memoio pobomu € aHanmizyBaHHS TEXHOT€HHHX MOPYIIEHb CTaHy JOBKULIS MPH JisUTBHOCTI TipHUYO-
XIMIYHOTO i IITPHEMCTBA.

Bigkputwii crioci6 BumoOyBaHHS KOPHUCHUX KOITAJUH CYIIPOBOKYETHCS HETAaTHBHUM BIUTMBOM Ha
MIPUPOHE CEPENIOBHUIIIE, IIepelyciM, Ha TaHAmadT Ta TiPOreoIoTiYHAN PEXXUM MPHIIETIIOl TEPUTOPIi.

[Ipu po3poOiieHHI KOPUCHUX KOMAIHWH ICHYE JeKigbka (opM IaHAMIA(QTHUX TOPYIIEHbh 3€MHOI
TIOBEPXHi: KaHaBW, TpaHIEl, Kap’ €pH, PO3pi3H, TMOJITOHHU, BiBaJId, XBOCTOCXOBHINA. BiaKpHuTI po3poOKu
POJIOBUIIL XapaKTePU3YIOTHC HAWOUTBIINME JIAaHAMIA(GTHAMH MOPYUICHHSIMH, IPUYOMY OiNbIlla YacTHHA iX
e € BiABaJM PO3KPHBHUX IOPiJ, SKi PO3MIMIYIOTbCS 3a MeKamMH Kap’epHoro mons. Kpim Toro, kokHa
MopyIIeHa MPHU BiAKPUTIH po3poOIli pOJOBHII AIMSTHKA 3€MJII IIKIUIMBO BIUIMBAE HA JUISHKY NPHOINA3HO
TaKo{ X TUTOII TPHUJIETIIOT TEPUTOPIi.

HismpHICTE  TIPHUYO-XIMIYHOTO — MiANPHEMCTBAa 3a0pyAHIOE  JOBKIUIS BaXKMMH  METallaMH,
HWIKiAIUBUMHU pedoBuHamMu. OcoOaMBO momMpeHe 3a0pyIHEHHS IPYHTIB Ta BOAHOTO cepenoBHIIa (Tia3eMHi
Ta TIOBEPXHEBI BOJN) 33 TAKUMH 3a0pyTHUKAMH: IUHK, IITIOMOYM, CBHHEIb, CTPOHIIIH, XpOM, MaHTaH Ta iH.
Kpim 1poro, B pe3ynpTaTi XiMigHOI JisSUTBHOCTI MOKIIMBA 3MiHA KHCJIOTHOCTI IPYHTIB.

Bopne cepenmoBuiie 3a0pyAHeHe 3a KOMIIOHEHTaMH COJNBOBOTO CKIIady, EKOJOro-CaHITapHUMHU
MTOKa3HUKaMH, TMOKa3HUKaMHM TOKCHYHOI Ta pamiamiitHoi mii. Tak camo, Sk BaKKi MeTadd 3a0pyIHIOIOTH
IPYHTOBE CepeIOBUIIE, BOHH BIUIMBAIOTH 1 HA BOJIHE.

VY BUMNaAKy 3aKpUTTS TipHUYO-XIMIYHOTO MiJIPUEMCTBA IMOBMHHA TNPOBOAWUTHCH JIKBIIAILs Ta
PEeKyJIbTUBALSl TEPUTOPii, MOPYIIEHOI TipHUYMMHU poOoTamu. PexynbpTuBamis 3emens — me 3IiHCHEHHS
PI3HOMAaHITHHX pPOOIT, METOI0 SKUX € HE TUIBKHM YacTKOBE IEPETBOPEHHS NPHPOIHUX TEPHUTOPIaTBHHX
KOMILJIEKCIB, MOPYLIEHUX MPOMHUCIOBICTIO, ajie i CTBOPEHHS HA iX MICI e MPOAYKTHBHUX 1 PalliOHATBHO
OpTaHi30BaHUX €JEMEHTIB KyJbTYPHHX AaHTPONOTeHHHX JaHgmadTiB, TOOTO B KIHLEBOMY pPaxyHKY
ONTUMI3allisl TEXHOTEHHUX JaHAmMAa]TiB, MOKpAIIeHHS yMOB IOBKULIS. B ocTaHHI pOKM peKyJIbTHBAIIiSL
3eMenb BXOAWUTH N0 mporpamu “JltoguHa 1 mpupoma” 1 MOPYIIye AOCUTHh CKIAJHI MUTAaHHA MEIHMKO-
010JIOTIYHOTO XapakKTepy, sKi OB’ sI3aHi 3 PO3BUTKOM 1 3aro0iraHHsIM Pi3HUM 3aXBOPIOBaHb, 1110 MPU3BOIATH
70 1HBaNiZHOCTI Ta mepenvyacHoi cMepTi. BpaxoByroun Le, B OCHOBY Teopii peKyIbTHBaLii MOPYIIEHHX
3eMellb HEOOXITHO TMOKJIACTH KOHIICTIII0 MPOCTOPOBOI JIOKaTi3allii Ta HEHTpasizamii MIKiJUITMBUX BIUINBIB
BIJKPUTHX TipHUYMX POOIT Ha JOBKULISL 1 CTBOPEHHS YMOB MJIsi aKTUBHOTO CaMOBiJHOBJICHHS 3
BUKOPHUCTaHHS POJIOYHX IPYHTIB, MONEPEIHBO 3HATHX i3 3eMeNb TipHUYOro BigBony. OCHOBHHMI (yHIAMEHT
MPOBEJICHHS PEKYJIbTHBALIMHUX pPOOIT — CeNeKTHBHE 1 CKepoBaHE (OPMYyBaHHS ONTHMAIBHUX
TIPHUYOMIPOMHUCIIOBHUX JIAaHAIIA(TIB IS [ITHOBOTO HAPOTHOTOCIOIAPCHKOTO PU3HAYECHHS.

BucHoBku. OTxe, AiSJIBHICTH TIPHUYO-XIMIYHOTO MiANPHEMCTBA IOPYIIYE IPYHTOBE Ta BOJHE
cepenoBuiie. B 3B’s3Ky 3 UM, € HEOOXITHICTh TMPOBEASHHS PEKYJIBTUBAIIHHUX POOIT MIiCIs MPUITHHEHHS
TiSMBHOCTI MignprueMcTBa. EQEeKTHBHICTS peKyIbTHUBALl] 3HAYHOIO MIPOIO 3aJIEKHUTH BiJl CTPOKIB 1 SIKOCTI ii
npoBeneHHs. [IoBTOpHE BUKOPUCTaHHS PEKYJIFTHBOBAHHUX 3eMEIb MOXKe OYTH palioHaJbHUM Ta e()EeKTHBHUM
JIMIIE Y pa3i MpaBUIBLHOTO BUOOPY HAMPSAMY BiTHOBJIIOBAHUX POOIT Ha MOPYIICHUX 3EMIISIX.
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YJIK 519.237.5
NHOBYAOBA PIBHSAHbB, JIOBIPYUX IHTEPBAJIIB TA IHTEPBAJIIB
NEPEJBAYEHHS HEJIHIMHUX PETPECIA HA OCHOBI BATATOBUMIPHUX
HOPMAJII3YIOUYUX ITEPETBOPEHb
o0.m.u. Ilpuxoovko C.b., x.e.n. Ilpuxodsvko H.B., x.m.u. Ilyzauenxo K.C., Hayionanvuuii ynieepcumem
Kopabnebyodysanus imeni aomipanra Makaposa, m. Muxonais, Yxpaina

BUILDING THE EQUATIONS, CONFIDENCE AND PREDICTION INTERVALS OF
NON-LINEAR REGRESSIONS ON THE BASIS OF MULTIVARIATE NORMALIZING
TRANSFORMATIONS
Doct. Prykhodko S.B., Ph.D. Prykhodko N.V., Ph.D. Pugachenko K.S., Admiral Makarov National
University of Shipbuilding, Mykolayiv, Ukraine

Introduction. A normalizing transformation is often a good way to build equations, confidence and
prediction intervals of non-linear regressions [1-3], and it is often used for that purposes in empirical
software engineering, information technology, biometry, ecology, finance, etc. However, well-known
techniques for building the equations, confidence and prediction intervals of non-linear regressions are based
on the univariate normalizing transformations, which do not take into account the correlation between
random variables in the case of normalization of multivariate non-Gaussian data. This leads to the need to
use the multivariate normalizing transformations, which take into account that correlation to build equations,
confidence and prediction intervals of non-linear regressions. We consider the techniques based on the
multivariate normalizing transformations to build the equations, confidence and prediction intervals of non-
linear regressions for multivariate non-Gaussian data.

Presentation of the material. The non-linear regression equation will have the form

Y :\p[l[ZY +(Z;)6] , where Y is prediction non-linear regression equation result; 2Y is prediction linear
regression equation result for values of components of vector z, =1{Z,,Z,....,Z,}, ZY =Z, + (Z; )6; Z is
the matrix of centered regressors that contains the values Z, -7, Z, ~Zy, ., Z, ~Z,; b is estimator

for vector of linear regression equation parameters, b = {bl,bz,...,bk }T ; ;" is the first component of inverse
transformation P =y *(T) for multivariate normalizing transformation T =y(P) of non-Gaussian random

vector P={Y,X,,X,,...,X, ' to Gaussian random vector T =1{Z,,2,,Z,,....Z,}" .
The confidence interval for nonlinear regression is

iz s LT lel ] k).

is a quantile of student's t-distribution with v degrees of freedom and /2 significance

%i(zYi —2Yi)2; v=N-k-1.

i=1
The prediction interval for non-linear regression is

L w2
WI{ZAY itm/zyvszY {1+%+ (Z; )T |:(Z;’( )T Z;J 1(2; )} } .

Conclusion. In general, when building the equations, confidence and prediction intervals of non-linear
regressions for multivariate non-Gaussian data, one should use multivariate normalizing transformations.
Usually poor normalization of multivariate non-Gaussian data or application of univariate transformations
instead of multivariate ones to normalize such data may lead to increase of width of the confidence and
prediction intervals of non-linear regression.
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VJIK 665.7
AHAJII3 BILIMBY HI'BY "BOPUCJIABHA®TOT'A3" [TAT "YKPHA®TA"
HA HABKOJIMIIHE CEPEJOBMILE

xk.m.u. Hlubanosa A.M., FOpkie X.1., Hayionanvnuii ynisepcumem "Jlvsiscoka nonimexuika", Yxpaina

ANALYSIS OF THE INFLUENCE OIL AND GAS MINING DEPARTAMENT
"BORYSLAVNAFTOGAZ" PUBLIC STOCK COMPANY "UKRNAFTA"
ON THE ENVIRONMENT
Ph.D. Shybanova A.M., Yurkiv Kh., Lviv Polytechnic National University, Ukraine

Beryn. ®yskuionyBaHHS HadTOra3zoBoi raiys3i NMOB’s3aHe 3 TaKUMH OCHOBHHMH €KOJIOTIYHHMH
npobaemamu [1, 2]:

- Ipu BUIOOYTKY HadTH 3yCTPIida€ThCS MOIMYTHHH Ta3, SKWH Ta3omepepoOHi 3aBOIM HE BCTHUTAIOTH
nepepoOsITy 1 BiH e B "dakena”, B pe3ynbTaTi TOpiHHA SKUX 3a0pyTHIOETHCS aTMOchepa;

- Ipy BUAOOYTKY Ha)TH i ra3y Ha BEeNUKid IMTUOWHI 3a0pyIHIOIOTHCS MiA3eMHI BOIH, SIKi BMAAAlOTh Y
piuKy, 110 3ryOHO BiIOMBAETHCS Ha 11 AKOCTI Ta HETATHBHO IMO3HAYAETLCS HA PHOHOMY TOCIIOIAPCTRI - HABITh
HE3HAuHI JOMIIIKKM HAQTONPOAYKTIB y BOJOWMAax HaJAlOTh pUOI HEMPUEMHOTO TMPUCMAaKy 1 3amaxy, a y
BEJHKIl KiTBKOCTI IPU3BOJIATH 10 ii 3arubeni;

- B pe3yJIbTaTi IHTEHCUBHOTO BUOOYTKY Ha(TH i Ta3y BiOYBa€ThCSI BUCHAKECHHS PECYPCIB;

- TIOPYIITYETHCSI 30BHINTHIN BUTIISA IPUPOIHUX JIAHIITA(TIB.

Memoio pobomu € ouinroBanHs BBy HI'BY "bopucnaBradroraz” ITIAT "Ykpuadra" na
HaBKOJIMILIHE CEPEIOBUIIE

Buxnan matepiany. HI'BY "bopucnaBradroras" 3aiiicHioe mpoMHuCIIoBy po3po0ky Ha 10 HadTOBHX
ponoBumax. B girogomy ¢ouni ctanom Ha 01.01.2017p. 3Haxomuthes 537 HadToBi, 17 HarHiTATRHUX Ta 62
JierasaniiHi cBepaiioBuHu. BumoOyTok HadTH, B OCHOBHOMY, BEIEThCS MEXaHI30BAaHHUM CIOCOOOM 1 JIHIIEe
1,9 % cBepANOBHH €KCILTYaTyEThCS! JOHTAHHUM CIIOCOOOM.

00’eKTH, 1110 HA CHOTOIHIIIHIN JCHb 3HAXOATHCS B IPUOCPEXKHIM 3aXUCHIHM cMy3i, Oyiu 30ym0BaHi J10
1983 poky Ta Ha cbOTrOIHI MPUIMHUATH BUAOOYTOK HApTH 3 cTapux poAoBull — bopucnasceke, CxinHUIBKE
ta CTpinbOHLbKe, SIKi eKCIUTyaTyoThCs BinnoBigHo 3 1810 p., 1859 p. ta 1881 p. nemoxnuBo. Ha nanuii uac
BWINICBKA3aHI POJIOBUINA TPAHUYHO BHUCHaXKeHI Ta 00BOmHEHi. CBEpIJIOBHHU HA ITUX POJOBHUINAX MAlOTh
HEJOCKOHATy KOHCTPYKIiIO (0araTokoJIOHHI, HEIIEeMEHTOBaHi), HU3bKiI nebitn Hadtu. IlpoTte, mpunuaUTH
BH00YTOK HA(TH 3 IUX POJOBUIN YW JIKBiIyBaTH TaKi CKJaaHi Ha(QTOTra30HOCHI 00’€KTH HEMOXKJIHBO,
OCKITBKH MOXYTh 3arOCTPHTHCH €KOJIOTiuHI Tpobiemu (HadTOora3omposBH, 30UTBIIICHHS 3ara30BaHOCTI
TEepUTOpii, BIUIMB Ha SKICTh MIHEPAJIBbHWUX BOA 1 T.A.). g 3abe3nmedeHHs TOCHOAApCHKO-TIOOYTOBHX Ta
OUTHUX ~ notped  mignpuemctBa (M. bBopucnaB)  BukopucTtoByeThcst  Michkuit  Bomorin  KII
"BopucnasBonokanan”. Ilpu obcTesxeHHI 1eXiB Ta IUIBHUIb MiAIPUEMCTBA BUSIBICHI HACTYIHI MOPYILICHHS
BOJOOXOPOHHOTO 3aKOHOJABCTBA: BIJACYTHIM KOHTPOJIb 3a SIKICTIO CTIYHHX BOJ ITICISA TPOIYBKH KOTJIB
BOJIOMIATOTOBKH; BiJCYTHIH TEPBUHHUN OOJIK BHKOPHCTaHOI BOAHM, sIKa MOCTadaeThCcsl (NMPUBO3HA) [0
OKpEeMHX 1LI€XiB; OPYIIEHHS IPAaBUII eKCILUTyaTalil BOJOIOCIOAAPCHKUX CIIOPY 1 IPUCTPOiB; HepalioHaJIbHE
BOJOKOPHCTYBaHHA TIIpH poOOTI HACOCHOTO OOJamHAHHS, MHTTS TEXHOJIOTIYHOTO TPAaHCIOPTY Ha
HeoOmagHaHI# 11 boro IiomaAmi. I[liAmpueMcTBO CTOITH Ha Jep)KaBHOMY OONIKYy B Taly3i OXOPOHHU
arMocdeproro nositps 3a Ne 460211 Bix 04.03.03 poky. Y 2017 poui BUKHIU 3a0pyTHIOIOUUX PEUOBUH
cranoBum 126,797 TonH. [lepeBuilieHb BCTAaHOBJICHWX BENUYWH BUKUIIB 3a0pyJHIOIOUUX PEUYOBHH Yy
atMocdepHe MmoBiTps He BuABieHO. [Ipu BumoOyBaHHI HaQTH Ta y BTOPHHHMX MPOIECAaX HA IMiJIPUEMCTBI
YTBOPIOIOTHCS BIJXOAHM BUPOOHUIITBA, sIKi BIAHOCATHCS 10 1-4 kiaciB HeOe3neku. YacTuHa 3 UX BIAXOIIB
NepeaacTbCs I1HIIUM MiANPUEMCTBAM AJsl MOJANBIIOI MEepepoOKH Ta yTWii3amii, a dYacTHHA paHile
YTBOPEHHX BiXOIiB 30€piracThcs B CHEIiaIbHO OPTaHi30BAHNX MICIAX, HA TEPUTOPIT MiATIPHEMCTBA.

BusiBneno mepeBuiieHHa BMICTy HadTompomykTiB B 00’emHaHuX mpobax IpyHTiB B 1,13-30 pazis
3TiIHO HOPMOBAHOTO BMICTy 3a (OHOM, IO € HOPYIIEHHAM BUMOT cT.164 3eMenbHOro Kojekcy YKpainu Ta
ct.35 3akony Ykpainu "[Ipo oxopoHy 3emens"”.

BucnoBku. Jyis 3MmenmieHHs HeratuBHOro BIumBy HI'BY "bopucnaBHadroras" Ha mOBKULIS
HEOOXi/THO: JIIKBiMyBaTH BHSIBJIEHI 3a0pyAHEHHS IPYHTIB HaQTONMPOAYKTaMH B MeXax BIUIMBY 00 €KTiB
OiAPUEMCTBA Ta B IOAAIBIIOMY HE JOIMYCKAaTH 3a0pyAHEHb, 3a0e3MEeYMTH BYaCHE BiJKaYyBaHHS
HaTOMPOYKTIB 3 MPHUTHUPIOBUX IIaXT CBEPIUIOBMH, NPW BUHUKHEHHI aBapiifHUX CHUTYyaIliii 3a0e3neunTH
JKBiAIiI0 BUTOKIB Ha(hTOBOI CyMmillli Ta HE AOMyCKAaTH 3a0pyAHEHHS 3eMEIbHUX Ta BOJHUX PECYPCIB.
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V]IK 541.183/.183.7
BUKOPUCTAHHS AKTUBOBAHUX HEOJITIB JI51 OYUIIEHHS
IIMTHOI BOAM BIJ IOHIB 3AJII3A
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USE OF ACTIVATED ZEOLITES TO PURIFY DRINKING WATER FROM IRON IONS
Ph.D. Shybanova A.M., Doct. Pohrebennyk V.D., Lviv Polytechnic National University

Introduction. The composition and properties of drinking water supply systems Ukraine must meet
STATE STANDARDS 2.2.4-171-10 "Hygienic requirements for drinking water intended for human
consumption”. According to them, the concentration of iron for drinking water should not exceed 0,2
mg/dm®. Increased concentrations of iron dramatically reduce its consumer qualities. Water gets an
unpleasant taste, yellow-brown color and becomes unusable for use, it is a reason of the rejection in the
textile, food, paper and cosmetic industry. Therefore, the issue of developing adsorbent materials that would
effectively remove iron compounds from water and be easy to use is now very urgent.

To remove iron from drinking water, methods of chlorination and ozonation, ion exchange method,
electrocoagulation, simplified aeration with subsequent filtration are used. Also widely used adsorption on
natural zeolites [1-3]. The presence of a powerful Sokyrnytsky deposit of zeolites (clinoptilolite) in Ukraine
determines the profitability of its use.

The purpose of this paper is the establishment of optimal conditions for the processes of thermal and
chemical activation natural zeolite clinoptilolite of Sokyrnytsky deposit (Ukraine) and the possibilities of its
use for the purification of drinking water from iron.

Presentation of the material. For research, natural zeolite was extracted from the deposit near the
village of Sokyrnytsa (Ukraine). Clinoptilolite is an aluminosilicate mineral containing an alumosilicate
skeleton with alkaline earth metals of sodium, potassium and other elements.

Thermal modification of materials is the most effective method, which does not require expensive
reagents and complex devices. Modified so materials are characterized by improved sorption properties.

The basic information on the processes occurring in natural sorbents during acid treatment is given by
a chemical analysis, in particular, the ratio of SiO,/Al,Os, the form and the quantitative ratio of exchange
cations.

For testing of natural sorbents as purifiers of drinking water from iron ions, samples of thermally
activated is used with a mixture of thermally activated clinoptilolite (K) and chemically (acid) activated
clinoptilolite (K + HC1).

Thermogravimetric analysis was used to study the effect of thermal activation of zeolite samples on
their adsorption capacity. It is established that sample of zeolite, thermally activated at a temperature of 300
OC characterized by the highest adsorption capacity. It can be used to clean drinking water from iron ions.

It is revealed that the activity of impact to zeolite is the most effective method of acid activation in the
shuffle mode. 7% of HC1 is selected for optimal activation conditions, processing time is 2 hours. It is
advisable to use hydrochloric acid for treatment of zeolite in the ratio of solid phase: liquid = 1:2. Other
ratios of solid phase: liquid provide incomplete development of the surface of zeolite as well as incomplete
removal of cations. It was shown that decrease in the content of Al,O3, CaO, Na,O and K,O oxides leads to a
decrease in the exchange capacity of clinoptilolite. The treatment of natural zeolite with sulfuric acid was
less effective: the silica content increased slightly, and the content of Al,O3;, CaO and K,O oxides remained
approximately the same, with only Na,O content in acid-activated zeolite decreased by almost 2,5 times.

Conclusions. It has been established that natural zeolites can successfully replace activated carbon to
purify drinking water. Chemical activation of the natural sorbent contributed to an increase in the rates of
water purification. In particular, in clinoptilolite chemically activated with 7% hydrochloric acid, the
dynamic exchange capacity increased more than twice.
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VJIK 502.4 (477.86)
CTALIIOHAPHI JOCJLKEHHS JIICIB KAPITIATCBKOTI'O
HALIOHAJIBHOT'O TPUPO/THOI' O MMAPKY

beneit JI.M., Kyyie JI.II., Kapnamcoxuii nayionanbruti npupoonuil napk, m. Apemue, Yrpaina

STATIONARY FOREST RESEARCH OF CARPATHIAN NATIONAL NATURE PARK
Beley L.M., Kutsiv L.P., Carpathian national Nature Park, Yaremche, Ukraine

Beryn. Kapnarcekuii HanioHalbHHMI NPUPOAHUM MapK BXOJWTH A0 CKJIany MPUPOAHO-3aMI0OBiITHOTO
tdbouny VYxkpainu. TeputopialbHO 3HAXOAWTHCA Y MEXKaxX ABOX HAHOUTBIIMX TeoMOpP(OIOTiYHUX MacHBIiB
Cximaux Kapmar — [N'opraam (6acetin Bepxanoro Ilpyty) ta YopHoropa (BepxiB’s piuku IIpyT Ta BepXiB’s
miBux npuTok piuku Yopuuit Uepemom), mo po3’emaHaHi BepxuworpyTtcbkuM (BopoXTsHCBKHM)
HU3BKOTIpP SIM.

3aranpHa Mmoma mapky craHoBuTh 50495 ra, B T.4. HaiOimpmry twromy — 37316,1 ra (73,9%) —
3aliMarOTh 3eMIIi, BKPHTI JicoM. B mocTiiiHoMy kopuctyBaHHi mapky € 33998.3 ra (91,1%) ruromi siciB Ta
3317,8 ra (8,9%) — Ha 3emisix "iHmMX KOpHCTyBauiB" BepXOBHHCHKOIO pPalOHHOTO JIiCrOCHy Ta
SIpemuancbkoi Micbkoi Pamu [1, 2].

Buxnan matepiamy. JlicoBi MacwBM € HaWBOKIWBINIUMH IPHUPOTHUMH 00 €KTaMH ITOCIIIKCHb B
napky. Ha nmanwii yac JiciBHMYI TOCHTIDKEHHS MPOBOISTHCS Ha 73 cTamioHapHHX AUISHKaX (MOCTIHHUX
MMPOOHMX TUTOIAX ), SIKi BiMexkoBaHi B HaTypi (twioma 0,5-1,0 ra) 3a J0moMoror reoJe3uYHIX iIHCTPYMEHTIB
(6yconb, Teomomit) Ta GPS HaBiramiiHoro mpWiIamy 3 TPUB SI3KOI0 JO KBAPTAIBHOI CITKH. Y Mekax
BIJIBEICHOT MOCTIHHOT MPOOHOT IOl B3ATI Ha OOJIK Ta MPOHYMEpPOBaHI BCi JepeBa oJiiHOK (apOoro
(naifuactime Oinoro kompopy). JloBKkoia mepuMmeTpy MOCTiHHOI MpOoOHOI IUIOIII BCTaHOBIIOETHCA 30 M
Oydepna 30na. [locTiifHi MpoOHI IO 3aKJIaJieHi 3 METOK BUBUEHHS CTPYKTYPH, IPOJAYKTUBHOCTI, POCTY 1
PO3BUTKY, CTIMKOCTI Ta JAWHAMIK{ JICIB HIIIXOM OpraHisamii KOHTPOJIO 3a iX CTaHOM 1 IMpPOBEICHHA
0araTopiYHUX HAYKOBHX JIOCIIIJDKCHb 32 TUIIOBUMHU METOJMKAMHU iIHBEHTApHU3aIlii JTiCiB.

HocnimpkeHHss TPOBOASTBCS B ABa eTanu (NOJbOBUII Ta KamepanbHuil). ['oJ0BHMM eTamoM B
MIPOBEICHHI TOJIbOBUX pOOIT € OTPUMAaHHS TaKWX BaXKJIMBHX TOKa3HWKIB: 1) mroma o0’ekra, JicOBOI
minsEky, Tomo (ra; M°); 2) Bik aepea (pokie); 3) BHcOTa mepeBa (cM; M); 4) miamerp mepesa (cm); 5)
kpyTusHa cxuiy (°); 6) eKcro3uilist cxuiny (1Mo BiJHOIIEHHO 0 CTOPIH CBITY).

T'omoBHUM eTarioM B TIPOBENCHHI KaMepadbHUX pOOIT € OTpUMaHHSA TaKWX BaKIMBHX JIICIBHUYO-
TaKCAIIHHAX MOKA3HMKIB: 1) TLIOIIA TMOMepedHOro mepeTnHy aepesa (cM?); 2) 06’em gepesa (M°); 3) 3amac
nepeBoctany (M°/ra); 4) Gomiter (k1ac); 5) mosrota (0,1-1,0); 6) cepeaniii mpupict aepesoctany (m°/ra); 7)
OTOYHHIT IPHUPICT JepeBocTany (M>/ra); 8) cepeHbOIepioAMYHa 3MiHa 3amacy JepeBocTany (M/ra).

O6’emu oTpuManoi iH(MOpMAIIil MEpiOANIHO BHOCITHCS B KOMIT IOTEpHY 0a3y JaHWX B CEPEIOBHUIII
‘Microsoft Excel’. OmparttoBaHHst pe3ysbTaTiB AOCTIKEHb MPOBOISTHCS BiAMOBITHO O BHMOT JIiCOBOT
Takcallii Ta MaTeMaTHYHOI CTaTHCTHKH [3].

BaknmuBuM JTICIBHUYMM €TarloM B CTaIliOHAPHHUX IOCHTIDKEHHSIX — € BU3HAUEHHS BIKY IEpPEBOCTaHY,
BM3HA4YEHHS BHJIOBOTO CKJIAAy JEpEBOCTaHy (HAca/JKEHHs); BCTAHOBJIEHHS CTPYKTYPHHX E€JIEMEHTIB JicCy:
nepeBocTaH, 3 posnoninom Ha spycu (I, II, III); migpicT (Momoxe MOKOJMIHHS IEpeBHUX Mopid 10 6 cM B
niaMeTpi); MiTiCOK (YarapHUKOBUH sIpyC); HaIliBUarapHUKOBHH sSpycC; OaratopiuHi TpaBH, OJHOPIYHI TPABH;
MOXH; JIUIITIaHHUKH.

OTtpumaHi JaHi 3a Mepiou CIIOCTEPEKeHb (d4epe3 5 pPoKiB) aHaI3yIOThCS, IO JO3BOJISE OLIHIOBATH
CTaH 1 MPOTHO3YBaTH IWHAMIKY JICiB, a TaKOX HaJaBaTH HAYKOBI PEKOMEHJAIll MO0 onTHMi3zamii ix
CTPYKTYPH B IPUPOJOOXOPOHHOMY 1 JIICOrOCIIOAAPCHKOMY acleKTax Ta NPOTHO3YBaHHS 3MiH.

BucnoBku. CrarioHapHi TOCHIKEHHS JICiB (IUISXOM 3aKJIAJIKH TOCTIHHUX MPOOHHMX IUIONI) —
OCHOBHHH MeToJ crocTepekeHb B KapnarcbkoMy HalioOHaJIbHOMY HPHUPOAHOMY IapKy, 3a JOIMOMOTOIO
SIKOTO MM OTPHMYEMO JIaHi ITPO CTaH JICiB, IX CTPYKTYPY, MPOIYKTUBHICTH Ta JHHAMIKY.
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YJIK 001.8:004.94
EJIEKTPOHHHUU 3ACIb HABYAHHS "3MIHA MAPIIPYTY I YAC ITOJIBOTY"

Kk.m.n. Apmemenxo O.B., Jlvomna axademin Hayionanonozo asiayiiinoeo ynisepcumemy, m. Kponusnuyvkuii

E-LEARNING TOOL "CHANGING THE ROUT DURING FIGHT"
Ph.D. Artemenko O.V., Flight Academy National Aviation University, Kropivnitskiy

Beryn. Ha croromHimHil JeHb TEPEaONbOTHE OOCITYyTOBYBaHHS CKIilIaXiB 3MIHCHIOIOTh AUCTICTIESPH
i3 3a0e3mevyeHHss NonboTiB (3[1), B 000B’S3KH SKHX BXOIUTH PO3PaxXyHOK peiicy Ta HaJaHHsS HEoOXimHOI
iHpopmaii [1]. He3paxxarouu Ha Te, 110 NPOBEACHHS KOHCYJbTAalliii, 3a0e3medeHHs iHpOopMaLi€ro 1 HalaHHS
nonoMord ekinaxy [IC HeoOXimHO Hpu MiAroTOBLI A0 MOJBOTY, TPAIULIIOTHCS ¥ BUIAOKH, KOJIU Y IyKe
CTUCIIMIA TEPMiH TOTPIOHO 3a0e3MMeunuTH HOTo iH(popMaIlie€ro Ipo OyaAb-IKy 3MIHH BXE ITiJ] YaC BUKOHAHHSI
nonboTy. OcoONMBO IIe NMHUTaHHS € aKTyaJlbHUM MpH 3MiHI MapmpyTy Hil 4Yac BHUKOHAHHS MOJBOTY.
BincrexeHHs MOJBOTY Ta CHOPHUAHHS HOro OE3MeYHOMY 3aBEpILICHHIO BiJHOCHTHCS A0 OIEPAaTHBHOTO
kouTpoo (OK) [2]. ITigrorosky mucnerdepis i3 3I1 3miticaroe BCIT HAY "JIpotHa akamemis HAV". Ha
CHOTOJHIIIHIA Yac B MPOLECi MiArOTOBKM HE MPHUIUIIETHCS JAOCTAaTHBOI yBaru ONPAIIOBAHHIO 3aaad
OTIEPaTUBHOTO KOHTPOJIIO 32 BUKOHAHHSM IOJILOTIB, a caMe He MOJEIIOEThCS CUTyalis Aild aucnerdepa i3 311
y BUIAIKy 3MiHM MapIIpyTy MiJ yac BUKOHAHHS IOJNBOTY. TOMY aKkTyaJbHOIO € po3poOKa €JIeKTPOHHOIO
3aco0y HaBuaHHs (E3H) "3mina MapmpyTy mij yac BUKOHAHHS MOJBOTY" .

Buknaxg marepiany. EnexTponHi 3aco0u HaBUaHHs, SK MPaBWIO, SBIAIOTE OO0 HaBYaJIbHI
[POTpaMu IOPIBHSHO HEBEJIHMKOI0 00CATY, M0 3a0e3MedyloTh 3HAaHOMCTBO CTYAEHTIB 3 TEOPETUYHUM
MaTepiajioM, TpeHyBaHHS Ta KOHTPOJb DIBHA 3HaHb 3 NpeIMeTy, L0 BUBUYAeThcsA. Ha meprmmomy erami
monemoBands E3H BaxkmuBuM Oyio po3pobuti anroput™ i aucnerdepa i3 3I1 y Bumanmky 3MiHU
MapuIpyTy Mij 9ac BUKOHAHHA NOJbOTY, KU Oyne peanizoBano y E3H.

Ha ocHoBi anamizy pobotu mucrerdepa i3 311 mig gac BUKOHAaHHS (PYHKITIT OIEpaTUBHOTO KOHTPOJIIO
OyJI0 BU3HAYEHO, 1110 3MiHA MapIIpyTy il Yac BUKOHAHHS MOJbOTY NOTpeOy€e HACTYIMHUX Jil:

1. 3poOuTH HOBI PO3PaXyYHKH IS ONBOTY.

2. llogat HOBUMI (CKOpPETOBaHMI{) IJIaH MOJIBOTY y BIAMOBIMHI OpraHdu. BakimBo mam’sTatd, SKIIO
3MIHEHUH aepolpoM NpH3HAYCHHS HE BXOAWTH JO 30HHM BiINOBIAAILHOCTI €BPOKOHTPOIO, HEOOXIITHO
JOJaTH B MOJIE ajipecallii MaHy MoJibOTy BiAMOBINHI AaHi (afpecu) acporopTy MpU3HAYEHHS Ta JAEPKaBHHUX
aBialiifHUX OpraHiB KpaiHU MPU3HAYEHHS (TPAH3UTY).

3. OTpuMaTH J03BOJIM HA BUKOPUCTAHHS MOBITPSHOIO MPOCTOPY 32 HOBUM MapLIPyTOM.

4. IMigiOpatu 1 HaAaTH HOBY aepOHABIralliiHYy Ta METEOPOJIOTIYHY iH(OPMAII0 32 MapIIPyTOM
MOJILOTY, Ha aepOJPOMi PU3HAUEHHS Ta Ha 3aIIaCHUX.

5. KoopauHayBaTH cBOI Aii 3 BiANOBIAHIMH ITiAPO3IiTaAMH.

6. KoopauHyBaty i eKinaxy Ta HaJlaBaTH HEOOX1IHY KOHCYJIBTAIIIO.

Ha ocHoBi onmcanoi mocnigoBHOCTI omnepaliii 0yB po3poOieHuid anroput™ aiid aucneryepa i3 31 y
BUNAJIKY 3MIHH MapIIpyTy IiJ Yac BUKOHAHHS MOJIBOTY, SIKUi Oyzae peanizoBaHo B E3H.

PobGora kypcanTa 3 E3H Oyme BukoHyBaTHCS B HACTYIHIH TOCIiZOBHOCTI:

1. BuBYeHHS TEOPETHYHOTO MaTepially, IO CKIAJAEThCS 3 JIEKIIH Ta HOPMATUBHUX JOKYMEHTIB, SIKI
BUKOPHUCTOBYIOTECS y podeciiiHiii aisnbpHOCTI nucnerdepa i3 311

2. BuznaueHHs TpaekTopii HaBYaHH (IHIUBITyaTi3allis HaBdaHH:).

3. 3akpilieHHs] HABUYOK IIUIIXOM poOOTH 3 HaBYaTbHUMHU BIIPaBaMHU.

4. Peectparniss mepcoHaNbHUX MaHWX (mpi3Bumie, iM’s, Ne Tpymu), IS TPOXOKEHHS TECTOBHUX
3aBJaHb.

5. TIpoXO/KEHHS TECTOBHX 3aBJaHb.

6. AHaxi3 OTpUMaHUX BIATOBiAEH Ta OTPUMAaHHS pe3yJbTaTy y BUTIIS/I OLIHKY Ta PEKOMEHAALIIH.

BucHoBku. Ha ocHOBI poBeieHUX AOCIiAKEHb 0yJI0 BCTAHOBJIEHO, IO TP MiATOTOBLI AXCHETYEPiB
i3 311 ¢dyHKIIIT OrTepaTHBHOTO KOHTPOJIO MPUIUIAETHCS HENOCTaTHRO yBaru. Po3po0ka eneKTpoHHOTO 3aco0y
HaBYaHHs JIO3BOJIUTH 3MOJIENIOBATH CHUTYAllll0 3MIHM MapUIpyTy IMiJi 4Yac BHUKOHaHHS IOJKOTYy. ByIo
BU3HAYEHO aJITOPUTM [Iiil qucnetyepa i3 311 mig yac 3MiHu MapmpyTy, sikuii Oyae peanizoBaHo B E3H.
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INEPIIEKTUBU BUKOPUCTAHHS 3D MOAEJIOBAHHSA J1J151 BUPILLIEHHSA
INPOBJIEM BUJIOBYTKY HA®TU 1 T'A3Y

Anixeee M.C., lIeanos 0.0., [s6ano-DPpankiecoruil HAYIOHATLHUL MeXHIYHUL YHIGepcumem Hagmu i eazy

PERSPECTIVES IN USING 3D MODELING FOR SOLVING PROBLEMS OF
EXTRACTION OF OIL AND GAS
Anikeev M.S., Ivanov O.0., lvano-Frankivsk National Technical University of Oil and Gas

Introduction. In this article, were analyzed perspectives of using 3D modeling as new tool for the oil
and gas equipment that direct to accelerate and increase process of building oil and gas equipment and make
possible to predict some of the working conditions of equipment before it will use.

Presentation of the material. Production of oil and gas expects two considerable and important
chapters, namely: stating oil-gas equipment and production activity. The correct stating of oil and gas
equipment plays an important role in minerals production. For the correct stating is necessary to use a
significant number of tech documents. One of the most important is schematic drawing.

Nowadays 3D modeling becomes more popular which allows seeing model in real-time mode,
viewing model in 3D space, also observing and assign animation of different equipment skids [1]. It is much
better end easier to learn than simple schematic drawing.

Also nowadays for the oil-gas equipment 3D graphics can play great role in economic solution
because it makes easier projecting and developing the construction and also calculating the trajectory of
movement becomes much clearer. With the help of this feature we can see full image of working cycle of the
equipment — this can help to avoid some adverse incidents in production.

We have developed the interactive 3D model of pumping gear that based on 7CK8 schematic drawing
[2] in development environment Autodesk 3D Studio Max 2017. All work was made according to technical
requirements with all parameters of construction elements. This 3D model is layout of different separate
blocks, which are corresponding to real setting. The general view of 3D modeled setting shown in figure 1.
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Figure 1 - Modeled setting 7CK8 in motion.

Also there was conducted a detailed analysis of the construction 7CK8 machine-tool and calculated
trajectories of movement each movable component [2].

Conclusion. So, 3D modeling is perspective for implementation in oil-gas industry, specifically in the
design of equipment as well as in the educational process. Thanks to the 3D modeling it is possible to
simulate the design and equipment of varying complexity, define and edit various parameters of sizes and
shapes, which greatly simplifies the development of new equipment and analysis of operating conditions of
the working equipment. The ability to set the animation path can better understand and analyze the work of
various units of equipment.
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YK 004.896
CUCTEMMU NIATPUMKHA NPUMHATTSA PIIEHB JJIs BIOCKOHAJIEHHSA
MEXAHI3MIB ®YHKIIIOHYBAHHSA CUCTEM OPFAHI3AHIﬁHOFO YIIPABJITHHA
x.m.u. bopykaee 3.X., [ncmumym npoorem mooenosanns 6 enepeemuyi im. I.€.Ilyxoea HAH Yxpainu,
M. Kuis; k.m.n. Ocmanuenxo K.b., x.m.n. Jlicosuuenxo O.1., Hayionanvnuii mexniynuil ynigepcumem
Yipainu "KIII im. l2ops Cikopcokoeo", m. Kuig

DECISION SUPPORT SYSTEMS TO IMPROVE THE MECHANISMS OF
FUNCTIONING OF THE ORGANIZATIONAL MANAGEMENT SYSTEMS
Ph.D. Borukaev Z.H., Pukhov Institute for Modelling in Energy Engineering National Academy of Sciences
of Ukraine, Kyiv; Ph.D. Ostapchenko K.B., Ph.D. Lisovychenko O.l., National Technical University of
Ukraine "lgor Sikorsky Kyiv Polytechnic Institute”, Kyiv

CkmamHi  opranizamiiHo-TexHiuHI cuctemu (OTC), sax mnpaBwio, TOETHYIOTh MHOXHUHY
B3a€EMO3AIEKHUX JTIFOUHO-MAIIUHHUX 00’ €KTIB — MiJCUCTEM, B3aEMOIIOUHX K MiXK COOOI0, TaK 1 3 IHIITHMU
TEXHIYHUMH CHCTEMaMH B Pi3HUX c(pepax KUTTEMSUIHOCTI CYCIIILCTBA, K1 BIIPI3HAIOTHCSA CBOIM HIJTLOBHM
BHUPOOHMYNM TIPU3HAYEHHSM 1 TPOAYKINEI0, IO BHITyCKaeThes. Cepell HUX YMMAllo TaKWX, SKi MaroTh
CIUTBHI XapaKTepHiI O3HAKH IX OpraHiB ympaBliHHS — CHCTeM opranizamiiiHoro ympasnias (COY), sk
crpykrypaux migcucteM OTC. OcHOBHHMH 3 SIKUX € 1€papXiYHMH OaraTOpiBHEBUH XapakTep
OpraHi3amiifHo1, TEXHOJOTIYHOI Ta iH(pOpMaIiiHOI B3a€MOIil MiACHCTEM; MIHJIMBICTh 3MIHHM B Yaci BJIacHOI
CTPYKTYypH Ta (YHKIiH; HEMOBHA BiAMOBIIHICTh CTPYKTYypH LusiM po3putky OTC BHacHmiiok 3MiH y yaci
MeXaHi3MiB YIpaBIiHHA Ta (YHKUIOHYBaHHs;; BUKOPHCTaHHS BEJUKUX JIIOJAWHO-MAIIMHHUX MOJICIIOI0YHX
CHCTEM, SIKi CTBOPIOIOTBCS AJIS MIATPUMKH NPUAHATTA pimieHb B COVY, Ta ski pakTHIHO caMi GYHKLIOHYIOTb
gk ckiaamHi OTC 1 moTpeOyroTh Oe3mepepBHOTO0 BIOCKOHAJICHHS MAaTEMAaTHYHOTO Ta BCEOIYHOTO
1H(pOPMAIITHO-TEXHOJIOTTYHOTO 3a0e3eYeHHS.

s peamizanii ¢yHKIH 1 3aB1aHb B3a€MOIIOB'SI3aHOT'O OpraHi3alifHOT0, BHPOOHUYO-TEXHOJIOTTYHOTO
Ta iHopmartiiinoro ynpasiaiHasa B cTpyKTypi OTC CTBOPIOIOTHCSA KOMITFOTEPHI MOJIEITIOI0Yi CHCTEMU.

OCHOBHOIO METOI0 iX CTBOPEHHS € ICTOTHE WiABHIIEHHS MPOAYKTHBHOCTI YTPABIIHHI -
opraHizamiiiHoi e(eKTHBHOCTi, 3a pPaxyHOK CKOPOYEHHS YHCEILHOCTI OOCIYroBYIOUOI'O IepCOHAIY;
OIIEPaTHBHOCTI, 32 PaXyHOK CKOPOYEHHS 4Yacy OOpOOKHM BETMKUX OOCsTiB iH(popMalii; oOrpyHTOBaHOCTI
MIPUHHATUX PIIIeHb, 32 PAXyHOK MOJKJIHMBOCTI MPOBEAEHHS 0araToBapiaHTHOTO aHalli3y BHECEHHX 3MiH B
npasuia i npouenypu gpynkmionysanas COVY.

[Iponiec mpuiHATTA pillleHb LIOAO BIOCKOHAJCHHS MeXaHi3MiB (yHKuioHyBaHHs COVY Bkiodae
[IOCTAaHOBKY 1 KOMIUIEKCHE BUPIIICHHS HACTYITHUX B3a€EMOIIOB’ SI3aHUX 3aBJaHb:

- popmyBaHHS OOMEKEHB Yy 3MiHaX KOMITOHEHTIB CTaHy YIPaBIiHHS JJIs 30epeKeHHs HOTo CTIHKOCTI;

- PO3paxyHOK KOMIIOHEHTIB CTaHy YIpaBlIiHHS 3 ypaxyBaHHAM 3MiHHM I[iH Ha PHHKax pecypciB
BHPOOHHMIITBA;

- MPOTHO3YBaHHS Ta TUIAHYBaHHS (KOPOTKOCTPOKOBOTO, TOBIOCTPOKOBOTO) 3MiH KOMITOHEHTIB CTaHY
yIpaBIiHHS;

- KOHTPOJIO MaTepialibHOro OajaHCy pecypciB, oOcsAriB BUpPOOHMITBAa Ta (iHAHCOBOro OanaHcy
OTPUMAaHHA Ta PO3MOJUTY JOXOMIB BiJ peaizaii NpoayKiii Mixk cy0'ekTamu;

- cTuMyIoBaHHA cy0’exTiB COY.

Ha migcraBi mpoBeaeHOro aHamizy MOXKHA CTBEpAKYBaTH, IO BIOCKOHAICHHS MeEXaHI3MiB
¢dyukmionyBanast COY 00yMOBIIOE HEOOXiTHICTh aJE€KBATHOTO PO3BHTKY Ta BIOCKOHAIECHHS 3aco0iB
CTBOPEHHSI CUCTEM MiATPUMKH MPUAHATTS PIllIeHb IS MPOIECIB OpraHizaliifHOro yIpaBiIiHHS.

[TpupoaHO MPHUITYCTUTH, IO BUPILNIEHHS MOAIOHOTO Kiacy 3aBAaHb MOXIMBO TIIBKH 32 JOTIOMOTOIO
KOMIT'IOTEPHOI CHCTEMH MOJENIOBAaHHS, KA CTAE CEPEIOBHUILEM IMPOEKTYBaHHsS Ta MOoOyIOBH iMiTaliitHHX
KOMIT'TOTEPHUX MOJETeH 00'€KTIB 1 MPOIECiB iX (yHKI[IOHYBaHHS, Ta TOBUHHA BKJIIOYATH:

- 300N MaTeMaTHUYHOTO (POPMAILHOTO ONHUCY CKJIATHUX O0'€KTIB 1 MPOIIECIB B3a€MO/IIT CKIQIOBUX 1X
CTPYKTYPHHUX €JIIEMEHTIB Mi>K COOOIO 1 30BHIIITHIM CEPEIOBUIEM;

- equHUE iHQOpMAaIiHHUN TpocTip, Mo 00'eqHy€e 3ac00M 00'€KTHO-OPIEHTOBAHOTO KOHIIENTYaILHOTO
Ta 1HhOPMAIITHOTO MOJICTFOBAHHSI MPOIIECIB B3aEMOJII1 CKIIaJOBHX ii CTPYKTYPHHUX €JIEMEHTIB MiXK CO00I0 Ta
30BHIITHIM CEPEIOBHUILEM;

- yHi(iKOBaHY cHCTEMy KJIacH(PIKaTOPiB 1 MOBITHUKIB, CTPYKTYPY 30epiraHHs MaHUX, €IUHY CHCTEMY
MPOTOKOJIB 1 iHTepQeiiciB;

- €IMH1 3ac00M MporpamMyBaHHS.
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YK 004.9:620.92
METOJIU ABTEHTUH®IKAIII KOPUCTYBAUIB JIJISI JOCTYIY 10
IH(DOPMAHIfIHHX WEB-PECYPCIB
T'anie B.M., AT "Paiighchauizen bank Asanv”, m. Isano-Dpankiscok;
o.m.n. Mensvnuuyk C.1., Axademis mexuiunux nayk Yxpainu, m. leano-@panxiscovk

USERS AUTHENTICATION METHODS FOR ACCESS TO INFORMATION
WEB-RESOURCES
Galiv V.M., JSC Raiffeisen Bank Aval, Ivano-Frankivsk;
Doct. Melnytchuk S.1., Academy of Technical Sciences of Ukraine, Ivano-Frankivsk

Beryn. 3 po3BUTKOM KOMYHIKamiHUX MepeX Ta OOYHMCIIOBAJBHHX MOTYKHOCTEH Cy4acHHX
CEpBEPHUX IIATPOPM BiIOYBA€ETHCS MEPEXi BiJ BAKOPUCTAHHS JIOKAIBHUX J0 BiJaleHuX iH(pOpMaIiitHux
cucreM. B Takili cuTyamil akTyaJdbHUMH CTalOTh 3aJadi 3aXUCTy Ta KEPYBaHHS JOCTYIOM [0
KOH(iIEHIIHHUX YM TEPCOHATBHHUX NaHUX KopucTyBaduiB. [IpakTuuHni peamizawii MeToniB aBTeHTH]iKamii
KOPHUCTYBayda TPaIULIHHO I'PYHTYIOTbCSI HA BUKOPUCTAHHI OJTHO- Ta IBO(QAKTOPHUX CXEM.

Buxnan martepiany. B 3anexxHoCTi Bifm CKiIagHOCTI iH(OpMAIitHOI CHCTEMH, BaXKIMBOCTI TAaHUX
MOJKYTb 3aCTOCOBYBATHCS Pi3HI THIH aBTeHTH(]IKaIlii KOpUCTyBaya.

OnnodakropHa aBTeHTU(IKALS € HAMOLIBII MOMMPEHUM METOIOM Yepe3 CBOIO MPOCTOTY.
B Ginmpmiocti BUmaAKiB 1ie mapoibpHa cucreMa. [laponb moBHHEH OYTH CEKPETHHM 1 JOCTaTHBO
CKJIaJJHUM, OO0 CTOPOHHS oco0a He 3Morja JoraJiaTHCh a CIpoOH Mi3HATUCH IHIIMMHU
criocobaMu OyIu MOB’sA3aHi 31 3HAYHUMHU OOUUCITIOBATEHUMH Y1 MaTepialbHUMH 3aTPpaTaMH.

Hns minBumeHHs Oe3neKkd Ha OUIBII 3axXHIIEHHX pecypcax BHUKOPUCTOBYIOTH IS
aBTeHTH(iKaIli oxpa3y HOeKiIbKa YHWHHUKIB — OararodakTtopHy aBTeHTH(iKarito. Ilumu
YMHHUKaMH Moxke Oytu iHdopmanis siky 3Hae cyO'ekt (IMIH-xon, ko migTBEpaKEeHHsS, KOJ
) BIAHOBJIEHHS TOIO), piy, SKOW CyO'eKT Boyojie (MOOUTBHWH TPUCTPIH, €NEeKTPOHHA-KapTKa,
(brerr HaKOTIMYyBad TOINO) UM BiAMIHHI BIACTHBOCTI Cy0'ekTa (BiIOMTKM MaNbINB, 3HIMOK CITKIBKHA OKa i
T.1.). SIK onuH i3 YMHHUKIB OaraToakTopHOT aBTeHTUdIKAI] HAaOpaB MOMYJSPHOCTI METOJ] BUKOPUCTAHHSI
OJTHOPa30BUX NapodiB. Halfuactime mis oTpuMaHHs OJHOPA30BUX MapoJIiB BUKOPUCTOBYIOTHCS CIEIiaibHi
anapaTtHi TpucTpoi (TOKeHH) abo TeHepyBaHHsS MapoJii CHUCTEMOIO 1 BIINpPaBKH y BHUIIISAAI KOPOTKOTO
MOB1JIOMJICHHS] KOPHCTYBavy.
= He 3Baxkaroun Ha Meroau aBTeHTUQIKALI s 3aXUCTy iHQoOpMalii 10 MeperacThes
) : BUMAraeTbCsi BUKOPHCTaHHS 3aXUIIEHUX KaHAJiB 3B'I3Ky, LI0 HE 3aBXIU € AOLUIBHUM IS

HEBEITMKHUX CUCTeM. BukopucTanHs 6aratopakTopHOi aBTeHTH(DIKaIli He 3aBX I ceOe opaBIye
Yyepe3 HEOOX1THICTh T0JaTKOBUX 3aTpaT.

B saxocTi BIOCKOHalNeHHS OJHO-(QAKTOpHOI aBTEHTU(IKalii NPOMOHYEThCS BHKOPUCTOBYBATH
OHOPA30BUM Mapoib, SKUH KOPUCTYBad OTPHMY€E TOJIOCOBHM KaHAJIOM 3B'SI3Ky, 3arene(OHyBaBILIM Ha
3a3;ajerigp BIJOMUN HOMep i3 cBoro MoOinpHOTO mpucTporo. Ilpm mpomy, cuctema aBTeHTHdIKaIii
iHopMaIiiiHoro pecypcy, 3a HoMepoMm TeiehoHa aBTEHTH(]IKYe KOPUCTyBaya, CTBOPIOE OJHOPA30BUH
[apoJib, BIATBOPIOE Yepe3 ayaio-KaHal KOPHCTYBady, Micis 4oro akTUBye. [Ipu oMy ogHOpa30BUi Napoib
AKTHBYETHCS Ha HEBEIIMKHH MPOMIKOK Jacy, JOCTaTHIN I HOTO BUKOPUCTAHHS, ITICA YOTO TaKUH IMapoJih
BTpayae aKTYaJIbHICTh 1 3HMINYEThCA CHCTEMOIO. [lepeBaramMu 3ampoOIOHOBAHOTO METOAY € MpPOCTOTa,
BiJICYTHICTh HEOOXiTHOCTI BUKOPUCTOBYBATH 3axXHILECHI KaHAJM 3B'SI3Ky (IO I3BiHKAa KOpUCTyBaua MapoJib B
CHUCTEMi BIJCYTHiH, HOTO HEMOXXJIMBO TMiTiOpaTH, Ba)KKO IEPEXOIUTH OCKUILKH OTHOPA30BHHA MapOih
HAJA€THCS TOJIOCOBUM KaHAJIOM 3B'A3KY), KPIM TOTO HEMa HEOOXiTHOCTI KOPUCTyBaueBi am'siTaTi mapoiib 10
iHpopMaLiitHoro pecypcy. HaBiTh SKIO 37T0BMHCHUKY BIACTHCS MEPEXONHUTH OJAHOPA30BUH Mapoiib, BiH He
3MO’KE€ HUM CKOPHUCTATUCh TaK SIK Micisl aBTeHTU(IKaLil KOpUCTyBaya BiH CTaHe HeliHCHUM.

BucHoBku. B Oimpmmocti BUMankiB THIIOBI peamizamii MeToAiB ABOGAKTOpHOI aBTOpH3amii
IPYHTYIOTbCS. Ha BUKOPHCTaHHI ABOX HE3AJIECKHUX KaHaJIiB OOMiHY AaHUMH, IO CYTTEBO YCKIAIHIOE
MPOLEAYPY TepexoruieHHs KoH(ineHmiiHo1 inpopmarii. Jlo cinbHUX HEAOMIKIB PO3TISHYTUX peallizailii
MOKHa BiHECTH BHMKOPHUCTaHHS LU(POBUX KaHANIB 3B'A3KYy 13 3HAKOBO-CUMBOJBHHMM IIPEICTABICHHSIM
maanx. OJHUM 3 TIepCHEKTUBHUX BapiaHTIB BAOCKOHAJEHHS MOXK€ OyTH BUKOPHUCTaHHS MOOIIBHOTO
TepMiHay Ta ayaio KaHaly AJIsl aBTOPHU3aLlii.

CnHcok NMoCuJIaHb.

1. Christofer Ericson. Two-factor Authentication in Smartphones: Implementations and Attacks / Christofer
Ericson. — Sweden: Department of Electrical and Information Technology Lund University, 2015. — 69 c.

2. Paul A. Grassi. Authentication and Lifecycle Management / Paul A. Grassi, James L. Fenton, etc. — U.S.
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VJIK 004.827:004.384
OBYYAEMBIN HEYETKHI JIOTUYECKAH KOHTPOJLJIEP
k.m.H. Abaouit B., k. m.n. Cyoaueecxu B., bopouan /., Kanyzaps /I., Mynmany C., Texnuueckuii
Yuueepcumem Pecnybauxu Monoosa, e. Kuwunes

TRAINED FUZZY LOGIC CONTROLLER
Ph.D. Ababii V., Ph.D. Sudacevschi V., Bordian D., Calugari D., Munteanu S., Technical University of
Moldova, Chisinau, Republic of Moldova

BBenenne. HeueTkue KOHTpOJUIEPHI HAILIM IIMPOKOE NMPUMEHEHHE BO MHOTMX 00JacTSIX HAyKd U
TEXHUKH, KaK WHAWBHUIYaJIHHO, TAK U B KOMOMHAIIUN C APYTUMH MOJEISIMH M aJrOpPUTMaMH JUIS TTPHHATHUS
pemeHuii. 3to 00ycioBIeHO TeM (DaKTOM, YTO OHH OOECIIEYWBAIOT XOPOIIHE KAadecTBa OXKUIAECMBIX
pe3yABTaTOB M JOCTaTOYHOE OBICTPONEHCTBHE HX CXOAUMOCTH. TeopeTHdeckne OCHOBBI HEYETKHX
KOHTPOJIJIEPOB OCHOBAaHBI HAa TEOPHH MHOXKECTB W ONepaliil Haj 3TUMH MHOXecTtBamu [1,2]. OmHaxo,
KadecTBO OXHIAeMOTO pe3yjbTaTa 3aBHCHT B TMEPBYI0 odepean OT (PYHKIWH TNPUHAIEKHOCTH U
BO3MOXKHOCTH €€ H3MEHEHHsI B Tpollecce NPHHATUS pelleHuid. HemoctaTkoM TpUMEHEHHsT HEYETKUX
KOHTPOJIIEPOB SIBJISIETCS] X aJITOPUTMHYECKAs CIOXKHOCTH U, CIIEA0BATENbHO, MX TEXHUYECKas peaan3anusl.
B paborax [3,4] aBTOpBI MPENIOKIIN MIPUMEP MPOSKTUPOBAHUS allapaTHBIX HEUETKUX KOHTPOJUIEPOB Ha
6aze TIJIMC ¢ BO3MOXHOCTBIO JAWHAMHYECKOH PEKOH(PHUTYpaluud WX apXUTeKTypbl. B nmanHoi paboTte
paccMOTpeH MpHMEp CHHTe3a oO0ydaeMbIX HEYETKUX KOTPOJUIEPOB 3a CYeT IUHAMHUYHOCTH (YHKLUUHU
MIPUHAJUICKHOCTH B MPOIIECCE MPUHATHSI PEIICHUH.

Pemienue nocraBJjieHHOM 3a1a4u.

[Iponiecc oOyueHHsT HEYETKOTO KOHTPOJUIEpa OCYIIECTBISIETCS 3a CYET THCTepe3nca IepexoTHON

XapaKTEPUCTHKH M JMHAMUYHOCTH (DYHKIMH TIpUHAIexKHOCTH (PucyHoK 1).
H I H I H o1 10
— <

H 01 L0
1 a] a:_l——

0 X 0

o'a’ @'« a'e) '’

! aa
a) ucxoonoe cocmosinue  6) cysicenue K yeumpy  8) cmewenue Kk oonacmu 0 2) cmewenue k ooracmu 1
Pucynok 1 — [Ipomecc o0yueHHsI HEYETKOTO KOHTPOJUIEPA 32 CYET FUCTEePEe3Uca IMePEX0THOM
XapaKTEPUCTUKU U JMHAMUYHOCTH (HYHKIUU IPUHAIICKHOCTH

Ha Pucynke 1 ¢hyHKIUS TPUHAIISKHOCTH OTIPE/ICIeHa CICYIONIMMHU BBIPAXKCHUSIMHE:

0,0< x<al, 0,0<x<a”,
A0S ) S E0 )Y ) =4 (=) ] (@' —al), @l S x<alt w0 (x) = (x-ar") /(a3 ~al). &’ S x<af’,
1,x>a)" 1,x>a°.

rTAe: u(x) - 00acTh MIPUHAIJICIKHOCTH, ”0,1( X) - HWKHSISI TpPaHUIIa, U ﬂlvo( X) - BEpXH:AA IpaHUIA.
HeweTxwuit konTposnep peanusosan B Buae O3V, na 6ase I[1IJIMC, rae x 5T0 BX0OX afpeca NamsTH, a y
3TO conepkuMoe namsaTh. [Iporecc 00ydeHus 3aKkT09YaeTCs B Iepe3arucu COACPKUMOTO TaMsTH (T.e. u ).

BoiBonbl. [lomyueHHBIE pe3yibTaThl MOTYT OBITH HCIOJNB30BaHBI ISl MPOCKTUPOBAHHUS CHCTEM
MPUHATHA PELICHUI TPU paclo3HaBaHUU (OPMBI CUTHAJIOB WJIM U300PaKEHUH.
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307p., ISBN: 0-7506-3429-4.
3. B. AGabwii, B. CynaueBcku, M. [TonyOnsiii, E. Heraps, CuHTe3 HeueTKOro KOHTpOJUIepa AJS MPHHSATHS
pemieHuii Ha 0a3e THUCTepe3rCHBIX xapakTepucTuk. In Proceedings of the Fifth International Conference on
«INFORMATICS AND COMPUTER TECHNICS PROBLEMS» (PICT — 2016), Chernivtsi, Ukraine, 2124
May, 2016, pp. 129-131.
4. B. A6a6bwuii, B. Cynauescku, M. [Tony0Ounsiii, I'. Cadonos, E. Herapa, [IpoextupoBanue ¢yHKIHOHATBHBIX
DJIEMEHTOB JUIS pealn3allii OCHOBHBIX OIlepaldii HedeTkoi jormkm Ha 6Gase IIJIMC. In The Tenth
International Scientific-Practical Conference Internet-Education-Science 1ES-2016, Ukraine, Vinnytsia,
VNTU, 11-14 October, 2016, pp. 17-19, ISBN 978-9666-641-646-2. UDC 62-2, 72.021
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YJIK 004.032.26
3ACTOCYBAHHSI HEHPOHHUX MEPEX JJIs1 AHAJII3Y 30BPAKEHD
I'A30PO3PAJHOI'O BUITPOMIHIOBAHHS BOJIU
x.m.H. I'nyxoea H.B., /[BH3 "Hayionanronuu eipnuuuti ynisepcumem'”, m. /{Hinpo;
o.m.u. Hicousvka JI.A., /I3 "/[ninponemposcoka meouuna akademin MO3 Vkpaini”, m. /[ninpo

APPLICATION OF NEURAL NETWORKS FOR ANALYSIS OF IMAGES OF
GAS-DISCHARGE RADIATION OF WATER
Ph.D. Glukhova N.V., State Higher Educational Institution “National Mining University”’, Dnipro;
Doct. Pesotskaya L.A., State Institution "Dnipropetrovsk medical academy of the Ministry of Health of
Ukraine", Dnipro

Introduction. The gas-discharge radiation method is used for experimental study of the properties of
water and biological fluids [1]. The method makes it possible to study the physical, chemical, biological
properties of liquids. One of the problems of using it is the complexity of interpreting the results. One of the
key problems of its use is the complexity of interpreting the results. Gas-discharge radiation around a liquid
drop is fixed in the form of an image. In this work, the mathematical apparatus of artificial neural networks is
used for analyzing image parameters.

Presentation of the material. The aim of the research these studies is the classification of water
types. Four types of water with different degrees of mineralization were investigated. The image on the X-
ray film is subjected to an analog-to-digital conversion. The radiation image is represented as a matrix.
Elements of the matrix of pixels contain geometric and luminance parameters of the radiation. These
parameters are associated with the physical, chemical and biological properties of the fluid.

To perform the classification it is necessary to choose the architecture of neural networks. "Classic"
neural networks are fully connected. Usually, the algorithm for back propagation of the error is used to train
such networks. A full-knit network has a large number of neurons and the algorithm of its training is
complex. To eliminate this drawback, Convolutional Neural Networks are used [2].

Convolutional Neural Network consists of several layers. The layers of a neural network have
different properties. A convolutional neural network contains: convolutional layers (C-layers), sub-sampling
(S-layers). To them at the output are added fully connected layers. Algorithm of a convolutional layer is
described as follows:

X' =f(x"* k' +b'),
where X' —is the output of the layer with the number I;

O - function of activation of neurons; an asterisk denotes the operation of convolution of the input

X with the core k;

b - is the shear coefficient.

The structure of a Convolutional Network assumes that in training for each sample, not the entire
radiation image matrix falls on the input, but only part of it. This part is called the core. The core moves
along the input image. This method ensures that the Convolutional Network contains a fixed number of
neurons in the input and output layers. Accordingly, the number of weight coefficients is set.

The task of learning is to adjust the weighting factors. In the framework of these studies, a
Convolutional Neural Network was tested for the classification of images of gas discharge radiation of water
with different mineralization. The recognition accuracy was 93%. Accuracy was calculated as part of
correctly classified radiation images to the total number of images.

Conclusion. The article deals with the solution of the urgent problem of express classification of water
types. This method is not based on the definition of specific physical or chemical parameters. The advantage
of this method is the possibility of obtaining integral characteristics of water properties. The proposed
approach can be used in environmental monitoring systems.
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YK 004.9:371.3
HNIAI'OTOBKA CYYACHOI'O IHX KEHEPA 13 3ACTOCYBAHHAM TEXHOJIOT'TI
I[OHOBHEHOi PEAJIBHOCTI
xk.m.u. Ieanoe B.O., k.m.n. llasnenxo I.B., Cymcokuii Oepacasnutl ynisepcumem, Yrkpaina,
xk.m.H. Tpoanoecwvka I0., [losnancekuii mexnonoeiunuii ynisepcumem, llonvwa;
k.m.H. Himenw A., Texniunuii ynisepcumem m. Kowuye, m. Ipewos, Cnosauuuna

TRAINING MODERN ENGINEERS WITH THE USE OF AUGMENTED REALITY
Ph.D. Ivanov V.O., Ph.D. Pavlenko 1.V., Sumy State University, Ukraine; Ph.D. Trojanowska J., Poznan
University of Technology, Poland; Ph.D. Pitel’ J., Technical University of Kosice, Presov, Slovak Republic

Introduction. Training modern engineers, which are capable to solve the comprehensive problem of
designing technical systems, requires implementing up-to-date approaches in the educational process. Since
the ability to create drawings is the major skill of engineers, there is high importance of graphical disciplines
for increasing the quality of training. Obviously, using the traditional approach in this process is strongly
complicated due to limited time for understanding relationship between three-dimensional geometry and
related plane projections [1]. Due to abovementioned, this research is aimed at providing close
interdisciplinary relationships between graphical disciplines of the engineering direction, such as
“Descriptive Geometry”, “Engineering Graphics” and “Computer Graphics in Engineering”. Application of
Augmented Reality (AR) [2] is proposed to achieve this goal. The mobile application “Augmented Reality in
Engineering Graphics” based on using AR-technology is proposed, that allows transforming 2D drawings to
3D models.

Presentation of the material. Nowadays wide possibilities of engineering education are realizing
with the use of visualization tools, such as Virtual Reality (VR) and AR based on 3D-models. These
technologies allow improving the perception of the professional environment. There are advantages of using
AR-technology, such as interactivity, high performance and simplicity in contrast to traditional educational
approaches. The main problem in training students in the engineering direction is the shortage of lecture
courses for disciplines “Descriptive Geometry”, “Engineering Graphics” and “Computer Graphics in
Engineering”. This fact leads to decrease time for gaining spatial skills and using theirs in practice.
Therefore, creating new approaches for students training is needed. Given the abovementioned, it is evident
that AR is the urgent inevitable step to improve the quality of engineering education.

The mobile application “Augmented Reality in Engineering Graphics” was developed and can be
installed from the Google Play (https://play.google.com/store/apps/details?id=arieg.unity3d.sumdu.edu.ua).
The proposed approach is realized based on “Vuforia” software as a flexible tool for creating AR. The
visualization of learning materials was provided using Computer Vision Technology for tracking plane and
spatial images by means of Program Application Interfaces C++, Java, Objective-C and their integration with
Game Engines. This allows locating virtual objects in close interaction with real images by viewing through
the camera of a mobile device using OS Android. After pointing camera to a drawing, the appropriate 3D
model is appeared. The rotation of the drawing on the desktop allows to view a 3D model from all sides. As
can be obtained, the proposed innovation significantly increases the quality of the educational process [3].

Conclusion. In modern educational environment, engineers should be experienced in using ICT tools
for implementing their knowledge for solving interdisciplinary engineering problems, as well as for the
improvement their scientific and practical competences. In this work, it has been proved that AR is the quite
effective approach for transferring skills between students in the field of engineering. To overcome the
existing challenges related to training of modern engineers, the mobile application “Augmented Reality in
Engineering Graphics” was developed using AR-technology, and implementation into educational process
was realized at Sumy State University (Ukraine), Poznan University of Technology (Poland) and Technical
University of Kosice (Slovak Republic).
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V]JIK 674:658.011.54/56 )
MOAEJIOBAHHA AKICHUX ITOKA3ZHUKIB IBOBEPCTATHOI
ABTOMATH30BAHOI JITHII 3 )KOPCTKHUM MI)KATPETATHHUM 3B’SI3KOM

k.7 .H IBaaamuda T.B., Hayionanonuil nicomexuiunuil ynigepcumem Yxpainu, m. JIveie

MODELING OF QUALITY INDICATORS OF AUTOMATED LINE
WITH HARD CONNECTION OF TWO MACHINES
Ph.D. Ivanyshyn T.V., Ukrainian National Forestry University, Lviv

Beryn. Teopis mpoekTyBaHHS €(pEKTUBHUX CTPYKTYp aBTOMATH30BaHHUX JIiHIM MOTpeOye CHHTE3y
aJICKBaTHUX MaTEMAaTHYHHUX MOJICJICH U1 PO3paxyHKy Ta MPOTHO3YBaHHS SKICHUX IOKa3HHUKIB POOOTH
MAaIIMHHOT CUCTEMH B YMOBaX CTOXaCTUYHOT HCBH3HAUEHOCTI BapiroBaHHS ii mapamerpis [1].

Bukiaa martepiany. SIkio Ha aBTOMaTH30BaHiH JiHIT 3 )KOPCTKUM arperaTyBaHHSIM JIBOX MOCIITOBHO
MPAIIOIOYNX MAalllMH XapakTep NOCTYIUICHHS BXIJHUX 3aroTOBOK BiJmoOBijae moTokaM IlyaccoHa, a
TPHUBAJICTh OIEpalii Ha BEpCTaTax OMUCYETHCS MOKA3HUKOBHM 3aKOHOM pO3MOALTY WMOBIpHOCTEH, TO
TEXHOJOTIYHHMI TMpolec OOCIYrOByBaHHS MPEAMETIB OOpOOJICHHS MOXHA BB&XATH MAapKOBCHKUM
BUIAIKOBUM mporiecoMm [1]. V Takomy pasi, s MOIECITIOBAHHS IMOKa3HWKIB pOOOTH MAIIMHHOI CHCTEMH
MOJKHA 3aCTOCYBaTH MaTeMaTHYHUH anapaT ABO(Ga3HOi 0JHOKAHAIBHOI CHCTEMH MacOBOTO OOCITYrOBYBaHHS
(CMO) 3 00Mex)xeHO Yepror 3aMOBJICHb Tiepe]] APYror ¢a3oro [1-2], 3 IHTEHCUBHOCTAMU 00CITyTrOBYBaHHS
A1 1 A, Ha mepii# Ta apyriil ¢asax Ta iX craHaMH: S, — BEpPCTaT BUIBHMIA, S; — BepcTaT 3alHATHIA, Yeprd
HeMae; S, — BepcTar 3alHITHH, OJHA 3ar0TOBKA B uep3i; Sj — BepcTaT 3allHATHH, B 4ep3i 3HaXOouThes | - 1
3aroToBka (puc. 1).
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®dopmarizais Ta CyMICHUH aHami3 GpiHATBHUX IMOBIpHOCTEH p,, p1, P2, ..., pi CTaHIB qBOodaznoi CMO
JIa€ 3MOTY BU3HAYHUTH KOe(il[iEeHTH BUKOPUCTAHHS POOOYOro Yacy p; i g, ABOX MamuH (puc. 1):
1- ,u2 . 1- ,u2
= 3 L Py =M 3!
1-p 1-u
ne i = Py/P; — criiBBiTHOIIICHHS [TUKJIOBUX MPOJYKTUBHOCTEH BepcTaTiB Pj Ha miHil.
Toni odikyBaHa MPOIYKTUBHICTH JiHIl P, BU3HAYA€ThCA KOS(DIIIEHTOM BUKOPHUCTAHHS POOOYOTO Yacy
p; OyAb-sK01 MaIIMHY Ta ii MpomycKHOO 3aaTtHicTo P; [1]:

P1 1)

P, =P = pyP, )
a IPOTHO30BaHE 3HAYCHHS KoedillieHTa BAKOPUCTAHHS poO0YOTo Yacy 0, MallTuHHOI cucTeMH [2]:
1 1 y2; PP
Pam " op 1-p, L1 . 1142 PEiP2 ?)
(R 1+

P1 P2 P2 P

3Bimcu, HakIaJeHi BTpPAaTH poOOYOro Yacy aBTOMATH30BAHOI JIiHII MOXXHA BH3HAYUTH 13

criBBigHOIIEHHS [2]:
M _ Plz — Pl P2 + P22

1+ u? P2 +P?

BucHoBku. Y pa3i, Koiu BCi MIOTOKK TO/IH, SIKi IEPEBOASTH ABOBEPCTATHY JIHIIO 3 OJHOTO CTaHy B
IHIIWH, HE XapaKTepU3yIOTHCS BIACTUBOCTSAMH CTAlllOHAPHOCTI, OpAMHAPHOCTI Ta BiAcyTHOCTI micmsiaii [1],
TO MaTEeMaTUYHHWHA amapaT HaWmpocTimoi MapkoBchkoi CMO MoKHa BHKOPHCTOBYBAaTH TIMBKH IS
HaOJIMKEHOTO aHaJi3y Mpolecy QyHKI[IOHYBaHHS MAITMHHOT CHCTEMHU.

CHHCOK MOCUJIAaHb.
1. Enementu Teopii aBTomatuanux niHiit / [1. JI. lymrok, JI. [1. 3areoticeka, B. M. Makcuwmis, JI. M. Copoka.
— Kuis-JIbBiB, 1998. — 190 c. — ISBN 5-7763-2642-7.
2. Ueammmmua T. B. dopmanuzanus KadecTBEHHBIX IOKa3aTeled paboOThl  JABYXCTaHOUYHBIX
AaBTOMATU3MPOBAHHBIX JIMHUN C KECTKUM arperatupoanueM obopynosanus / T. B. MBanumun // Hayka u

Mup: MexayHaponHbIii HaydHbId xypHaIL. — Ne 3 (7), Tom 1. — Bonrorpan: M3a. «Hayanoe oGo3perwmey,
2014. C. 174-176. - ISSN 2308-4804.
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YJIK 004.056.5
CTETAHOAJITOPUTM, 1O BUKOPUCTOBY€ CIHI'VJISAPHE PO3KJIAJJAHHSA
MATPUII KOHTEMHEPA
xk.m.u. Kozina M.0., Odecvkuii HayionanbHutl noaimexuidnuil yHisepcumen,
k.n.H. Jlozinosa H.1I., x.¢p.-m.1. Kozin O.b., k. m.u. Tpogpimenxo O.I., Hayionanvnuil ynisepcumem
"Ooecvka opuduuna axademisn”, Yrpaina

STEGOALGORITHM WITH THE SINGULAR-VALUE DECOMPOSITION
Ph.D. Kozina M.0O., Odessa National Polytechnic University;
Ph.D. Loginova N.I., Ph.D. Kozin O.B., Ph.D. Trofimenko O.G., National University
"Odessa Law Academy", Ukraine

Beryn. Croroasi creraHorpadist 703BoJIsIE BUPIIIyBaTy LMK Psil akTyalbHUX 3aBAaHb. Hampukian,
BOYIOBYBaHHS MPUXOBaHOI iH(pOpMAIIii 3 METOIO 3aXHUCTy aBTOPCHKHX IpaB HA IHTEICKTYyaIbHY BIIACHICTB,
npeacTaBieHy B IU(POBOMY BUIIISAAL. Y 3B'A3KY 3 IIMM J0 Cy4acHUX CTeraHorpadiuyHi METOIIB i alTOPUTMIB
Ipen'siBIsSETHCS. 000B'I3KOBA BUMOTa CTIMKOCTI J10 aTaK y KaHali 3B'A3KY.

OpHi€0 3 HAWTOIMPEHIMUX HAa CHOTOAHINIHIA JIEHb aTakK, SKUM IITAIOTECS CHCTEMH IPHXOBAHOT
nepenavi mUQPOBUX NaHUX B cTeraHorpadii, € araka cTucHeHHsAM. llel Tum arak cHpsMOBaHHK Ha
CTETaHONOBIIOMIICHHS 1 BIZHOCHUTBbCA IO arak NpPOTH BOYIOBAHOTO TOBIAOMIICHHSA. TakuM YUHOM,
HaHOUTBIIMI iHTEpeC B 001acTi nu(pOBUX 300pakeHb MPEICTaBISIIOTh METOAN BOYAOBYBaHH iHpopMaIlii B
300pakeHH4, € BiTOyBa€eThCS CTUCHEHHS 3 BTpaTtaMu (monyisipauii popmat JPEG).

Buknaxg martepiany. ABropamu pobGotu [1] 3amponoHOBaHO 3arajbHUN MigXiJ OO aHaNi3y CTaHy i
TEXHOJIOTii (DYyHKIIOHYBaHHS iH(QOpPMAIIHHAX CHCTEM, 3aCHOBAaHWI Ha MaTPpUYHOMY aHami3li Ta Teopii
30ypeHb, 1 aganTamis Horo IS BUPINICHHS 3aBlaaHb creraHorpadii. Pesymsratu poOit [1, 2], moknameHi B
OCHOBY TEOPETHYHHX pO3pOoOOK HOBOTO creraHomeroxy. Ha 6asi pospobGiieHoro creranomerony [3]
MIPOTIOHYEThCS CTeraHorpadiuHuil anropuT™, €PEeKTHBHICTD SKOTO OLIHIOETHCS 1 aHATI3Y€EThCS.

B poGori Marpuns F — omHa 3 KONIpHUX CKJIQJOBHX KOJBOPOBOTO IH(PPOBOTO 300paXKeHHS
KOHTEeHepa JoBiNbHOTO (opmary, Juis 30epiranHs skoro BukopucraHa cxema RGB. 3arampna cxema
3allPOTNIOHOBAHOI0 CTEraHorpagiqHOro alrOpUTMYy CKIAJAEThCs 3 TPhOX eTamiB. [lepmr 3a Bce MPOXOAUTH
po306utTs Matpuili 300pakeHHs F Ha Hemepeciuni Onoku f cranmapTHoOro po3mipy 8 X 8, micist 4oro Juis
KOXKHOTO OJIOKa pO3OWTTS OTPUMAHO CHHTYISIPHE pO3KJIaJaHHsA. MaKcMMallbHI CHHTYJISPHI 4Hcla
OTPUMYIOTh 30ypeHHS Yy BUIJISII JIOJATKOBOi iH(oOpMaiii 3ajiexkHO BiJ 3HA4YCHHS OiTa J0AAaTKOBOI
iHpopMmarii, 0O HE TMPU3BOAATH JIO TMOPYIICHHS HAAIHHOCTI  CHPUUHATTA  CHOPMOBAHOTO
CTETaHOMOBITOMIICHHS. E(DeKTHBHICTS pOo3p00JECHOT0 CTETaHOANTOPITMA OIIHIOBAjIacs HACTYITHHM YHHOM:
BI3yaJIbHOIO  OITIHKOIO  SIKOCTi; CTyIEeHeM 3a0e3MedeHHS HAIIHHOCTI  CIPUHHATTS  (OPMOBAHOTO
CTETaHOIIOBIIOMJICHHST; CTYIIEHEM 3a0€3MCUCHHS HAIIHOCTI CIIPUIHSTTS CTETaHOIIOBIIOMIICHHS IICJIs aTaKu
CTUCKAaHHAM 3 PI3HUM CTyIneHeM. [IpakTUYHHMi eKCIeprMMEHT MPOBOAMBCSA B TaKHil crociO: y BHOpaHe
JOBUTEHE 300paskeHHs 3 BUOipku Ounbm 3a 50 300pakeHp, Pi3HUX 33 JKAaHPOM, KOJIBOPOM 1 T.II. IPOBOIMIIACS
BOyIOBa JIOJIaTKOBOI 1H(opMaIlil 3ampornoHOBaHUM B poOOTi cTeraHoaiaropitMom. Ilicis 1bOro oTpumane
CTeraHomnoBizomieHHs 30epiranocs B ¢popmari 6e3 Brpat (TIF) abo 3 BTparamu B dpopmati JPEG 3 pizHumu
koedimiearamu crucHeHHS Q. ITicas mporo mis ycix 300paxkeHsb, sKi Oyau B34Ti 3/0€3 BTpaT, OIiHIOBAJIACh
cepenHsl OLiHKa HAIIMHOCTI CHpUHHATTS. HanmifiHicTh CHpUHHATTS (OpPMOBAHOTO CTETAaHOTOBIAOMIICHHS
YHCENBbHO OLIHIOBAIACS CTAaHAAPTHHM YMHOM 3a JONOMOTOI0 HMIKOBOTO BIJHOCHHHM «cHTHai-mrym» PSNR.
BBakaeThCst, HAMIHHICTh COIPUIHATTS HE TopynieHa, sikio PSNR > 37Db.

BucnoBku. [lpakTryHi eKkcrepuMEHTH TOKa3aJd BHCOKY HaIIWHICTh CHPUHHATTA CPOPMOBAHOTO
creraHonoBiomienus (PSNR > 39Db) sampomoHoBaHMM B pOOOTI CTEraHOAITOPUTMOM HaBiTh IPH
3HAYHOMY CTUCKaHHI 300pakeHHa (Q > 70). IIpoBemeHo owiHkM KoediumieHTa HaAIHHOCTI IUIA JaHOTO
AITOPUTMY.

CnucoK NoCUJIaHb.
1.KoGo3eBa, A.A. AHaJn3 4yBCTBUTEIBFHOCTH CHHTYJISIPHBIX BEKTOPOB MaTpHLbI H300paKeHUsI KaK OCHOBa
CTeTaHOAJITOPUTMA, YCTOHUIHBOTO K cxatnio / A.A. KobozeBa, M.A. Mensauk // 3axuct indopmarii. — 2013.
— Tom 15, Ne2. — C. 88-96.
2.Kobo3eBa, A.A. Creranorpaduueckuii MetTon, o0ecreUrBalOUIMK MPOBEPKY LETOCTHOCTH M ayTEHTHY-
HOCTH TiepefaBaeMbIX AaHHBIX / A.A. KoGoszeBa, M.A. Ko3una // [Ipo6GieMbl pernOHAIBHON 3HEPTETHKH.
DJeKTPOHHBIHN )XypHaT AkagemMun Hayk PecyOomuku Mosmosa. — 2014, — Ne3(26). — C. 93 — 106.
3.Kozina M.O. Steganography method of embedding information with singular value decomposition / M.O.
Kozina, S.M., Njike Amougou / [IpaBoBe, HOpMaTUBHE Ta METPOJIOTiUHE 3a0€3MEUEeHHS] CHCTEMH 3aXHUCTy
indopwmartii B Ykpaini — 2016. — Ne2.
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VK 621.327
JTOCJIIKEHHA 3ACTOCYBAHHSI IHOOKOMYHIKAIIMHAX CUCTEM 3
BUKOPUCTAHHSIM IEPAPXIYHOI IHTEPIIOJISIIII Y
TEJJEKOMYHIKAIIMHUX MEPEKAX
Masziaweini A.P., x.m.n. Koponvosa H.A., Ykpaincoxuil depacasnuil ynigepcumem 3ani3HUUHO20
mpancnopmy, M. Xapkie

RESEARCH OF USE OF INFOCOMMUNICATION SYSTEMS
WITH USE OF IRRADIATION INTERPOLATION IN
TELECOMMUNICATION NETWORKS
Maziashvili A.R., Ph.D. Korolyova N.A., Ukrainian State University of Railway Transport, Kharkiv

Beryn. Po3BuTok iH(pOpMaIifHO-KOMYHIKAI[IHHMX TEXHOJIOTIH, SKi BH3HAYAIOTHCS 3POCTAHHSIM
Tpadiky 1 moTpe0GoI0 CIOXWBAdiB B TOSBI HOBHX IOCIYT, MPU3BOAUTH OO HEOOXiIHOCTI MOCTIHHOTO
3pOCTaHHs 1 MOJIEpHi3alii TeIeKOMyHIKaIiitHiX cucteM i Mepex. Haiibinpm 3aTpedyBaHIMHU B OCTaHHI POKU
CTalOTh Bimeo-iHpOpMaIliiHI TMOCIYyTH, Taki sAK |P-BimeocmocTepexeHHs, Bifeo-TeneoHis, Bimeo-
KOH(epeHL-3B'130K, on-line TpaHCcuALii, Bieo "Ha BUMOTY" B TUCTAaHUIHHUX (GOpMax HaBUAHHS.

Oco0NMBICTIO TakWX BiJleo-iHQOPMAIIHHIX IOCIYr € BeJIHWKi O0OCATH TepeAaHuX BiJCOIAHUX,
YyTIUBICTH 0 9acy OOpOOKHM i BTpAT MaKeTiB IIPH Mepeaadi Mo KaHamy 3B's3Ky. 3 ypaxyBaHHSIM HAaBEICHHX
BAMOI' HEOOXiJJHO OCOONMBY YyBary TPHIUIATH SKOCTI HaJaBaHUX BiJeo-CepBICiB 1 piBHIO ix
KOH(IICHIIIIHOCTI.

Buxaan matepiaay. ['eoindopmariiina cucrema (I'IC) - me mporpaMHO-TEXHIYHI KOMIUICKCH, IIIO
3a0e3MeuyoTh aBTOMATH30BaHUN 30ip, 00poOKy, 30epiraHHs, aHaii3, BiIOOPaXCHHS 1 PO3MOBCIOKCHHS
MIPOCTOPOBO-KOOPIMHOBAHOT iH(opMartii. {1 cydyacHa koMI'IOTepHA TEXHOJIOTIS 3a0e3meuye iHTerpaiiito 6a3
JaHuX 1 omeparii HaJl HUMH, K 3alHUT i CTATUCTUYHUM aHaji3, 3 MOTY>KHUMHU 3aC00aMU MMOAaHHs JaHUX, a
TaKOK BUKOPHUCTAHHS MPOLEIyp CAMOHABYAHHS B CyYacHUX 1HPOPMAIiHHUX TEXHOJOTIsIX.

IIpu xommpecii Ha ocHOBI iepapxiyHoi rpardactoi iHTepmomsnii (II'l) mikcenmi 300paxkeHHs
IHTEepITONOIOTECS Ha OCHOBI HPOPIHKEHUX BEpCili TOTO X camoro 300paskeHHS, MOMIIIKHA IHTEpPHOJAIil
(TTOCT-1HTEPIOISAIIHI 3aTUIIKK ) KBAHTYIOTHCS 1 KOJYIOThCSI.

VY BCIX pPO3rISHYTHX BHUIAJKaX B KiHIEBOMY IMiACYMKY KOXyBaHHS MiIA€TbCS SKUHACH KBAaHTOBAHUH
curHai. [Ipupoaupo, etan aexopensuii y BCix MeTonax KoMmmpecii Oyay€eTbes Tak, 100 KBAHTOBAHUI CUTHAT
OyB ssKOMOTa 3py4Hille st KoxyBanus (" MoCTHCKaHHA'").

ToMy KBaHTOBaHWI CHTHaJl Ma€, SK TMPaBWio, crenudiuyHy (icTOTHO HEpiBHOMIpHY) IIiJIBHICTB
po3noginy #mMoBipHOcTe#. Il[00 HalikpamuM 4YHHOM BHKOPHUCTOBYBAaTH IIF0 HEPIBHOMIPHICTh I
MIBHUINEHHS KoedillieHTa KOMIIpecii, KBAaHTOBAaHWU CHWTHAJI 3a3BHYail MITAETHCA CTATUCTHIHOMY
(eHTpOMiHHOMY) KOAYBaHHIO, TOOTO KOJXyBaHHIO, III0 BUKOPHCTOBY€E HEPIBHO-WUMOBIPHICTh BIAJIIKIB CUTHAILY
IUISL CKOPOUEHHSI 00CSTY TaHHX.

Merton iepapxiuHoi rpardyacroi iHTepmonsrii (II'l) 3acHoBaHmii Ha iepapXidHOMY MOJaHHI
300pakeHHS, 0 MiAIAEThC KoMIpecii. 300paskeHHs MPEICTaBIIETHCSA Y BUNIIAAI Habopy 3 L MacmTaOHIX
piBHIB.

Crapmmii MmacitabHuil piBeHb, T00TO piBeHb HOMep (L-1), siBisie coboro TBOBUMIpHUI MacHB BiJUTIKIB
BHIXITHOTO 300pakeHHsI, 3pikeHi B 2L-1 pa3 mo KoxHii KoopauHaTI.

Hactynuuit macmtabuuii piBeHb, TOOTO MacmtabHu piBeHb HOMep (L-2), aBmse coboro BuXiTHE
300paxeHHs, 3PI/DKCHI 3 KPOKOM 2L-2, 3 SKOro BHKIIIOUYCHI BiJUIIKM MONEPEIHHOIO MACIITA0OHOTO PiBHS
aoMmep (L - 1), i Tak mani axk mo piBHS HOMED 0.

BucnoBok. Po3risiHyTO nHTaHHS 3HWKEHHS €(EKTHBHOCTI alTOPUTMIB CTATHCTHYHOTO KOJyBaHHS
pu KoMMpecii 300pakeHp 3 BTpatamu. Ha mpuknazi iepapXxiyHOro MeToay Komrpecii mpoBezieHa po3podka
JBOIOTOKOBOT'O AJITOPUTMY CTaTUCTUYHOTO KOIYBaHHS, 10 BXOJUTD A0 HOTO CKIaTy.

3anponOHOBAaHUM AJITOPUTM CTAaTHCTHYHOI'O KOIYBAaHHS MOXKE BHKOPHCTOBYBATUCS B OyIb-SIKHX
METOAaX KOMIpecii, B SKUX MOTPIOHO KOAYBaTH ACKOPEIbOBAaHHMW CHTHall 3 HEPIBHOMIPHUM PpO3IOAIIOM
HMOBipHOCTEH.
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VJIK 004.89: 355/359
IH@OPMAHIﬁHI TEXHOJIOI'TI BINCBbKOBOI'O IMPOI'HO3YBAHHAI, SIK 3AIIOPYKA
INPUUHSATTSA E@EKTUBHOI'O KOMAH/IUPCBKOI'O PIINEHHA
k.m.H. Kybaexka M.b., Biticokosuti incmumym Kuiscbkoeo nayionanvrozo yuieepcumemy im. T. [llesuenka;
x.m.u. Kyosaeka JL.b., Kuiscokii nayionanvnuii ynieepcumem im. 1. [llesuenxa, Yrkpaina

INFORMATION TECHNOLOGIES OF MILITARY FORECASTING, AS A
PREVENTION OF THE ADOPTION OF AN EFFECTIVE COMMANDER DECISION
Ph.D. Kubiavka N.B., Military Institute of Taras Shevchenko National University of Kyiv;

Ph.D. Kubiavka N.B., Taras Shevchenko National University of Kyiv, Ukraine

Beryn. EdexTuBHicTh Aili BilickK y 0010 OyJe BUCOKOIO JIMIIE 32 YMOBH YiTKOTO BH3HAYCHHS METH i
3aBllaHb, SIKi € HACNIJKOM aHali3y peabHHUX YMOB BEICHHs OO0, YiTKOMY BH3HA4YeHHI CHWJI, 3acOo0iB i
Croco0iB i BICHK (CHUIT) IIIOJI0 TOCATHEHHS ITi€] METH, MaTepiadbHO-TeXHIYHUM 3a0e3nedeHHsIM. CaMe To-
My pIlIEHHS KOMaHIUpa € THM BHpIIAIGHUM (aKTOpOM, SKHH BH3Hauae e(EeKTUBHICTh il
i IOPSAAKOBaHUX BiliCEK. PillleHHS KOMaHAUpa € OCHOBOIO YIPaBIiHHS BifiCHKaMH.

Buxnan martepiany. byap-axuit indopmariiiHuii BIUIMB Ha oTpuMyBada iH(oOpMarii TpU3BOAUTH 10
3MiH WMOBIpHOCTeH #oro peakmiid. Cucrema MIATPUMKHU MPUAHATTS pillleHb Hagae (BIUIMBAE) KOMaHAUPY
(Ha4anbHUKY) BIIMOBIAHY "MiAKa3Ky'" B pe3yibTaTi K01 GOPMYEThCS caMme Te, HalOUIbII onTUManbHe, HOro
piteHHs. BignmoBiTHO OIIHKY BIUTUBY pe3yJIbTaTy TaKOTO IMOBIJOMJICHHS MOXKHA MIPEICTABUTU SK Pi3HUITIO
MiX MOYaTKOBUMH (10 BIUTMBY Ha KOMaH/IWPa) Ta KiHIEBUMH (TIiCIIs BILTHBY ) HMOBIPHOCTSMH.

Tobto skmo iHpopmoBaHicTh ( 00iI3HAHICTH ) KOMaHAMpa Ha MOTOYHMH MOMEHT 4Yacy A0 HaJaHHS
HoMy pe3yJibTaTy BiA CHCTEMH MIATPUMKHA NPUHHATTS pIMLICHb NPEACTaBUTH MATPHULECI HOTOo
iH()OPMOBAHOCTI TO TICIA HATaHHSI HOMY pe3yIbTaTiB poOOOTH CUCTEMH MU OTPUMAEMO IHIITY MATPHIIIO HOTO
peaxiiii micis HajgaHHs HoMy BiAMOBiHOT iH(poOpMaITii.

Buxozastun 3 1poro 3amporoHOBAaHO OLIHUTH BIUIMB Ha KOMaHAupa (HadaJbHHKA), Yepe3 Pi3HULIIO0 B
YMOBHHUX Ta 0€3yMOBHUX HMOBIPHOCTSIX Peakiliii HOro Ha HHX.

Cucrema miATPUMKH IPUAHATTA pillIeHb, B HAIIOMY BHIIAJKY, € THM HOCIEM 1HQOPMAIIHOTO BILUIMBY,
KM BU3HAYa€ HANOBHEHHA Apyroi MaTpuii. 3po3yMmilo, IO BIUIMB Ha HadalbHUKA (KOMaHOWpa) Bif
CUCTEMH TPU3BEJE O 3MiH B MaTpulli iHoro o6i3HaHocTi. JlominbHUM OyaeMo BBaXKaTH TOW BIUIUB, SIKUH
mpu3BeAe 10 30iTbIIEHHS HMOBIpHOCTEH ONTHUMAIbHUX YH PAIliOHAIBHUX HOTO pilleHb, 1 3MEHIIECHHIO
HMOBIpHOCTEH MPUHHATTA PillIeHb, SIKi HE TiANaJa0Th MiJ BU3HAYEHHS JOLIbHUX.

Tax, pimenHs Oyib SKOT0 KOMaHaupa (HadalbHHUKA) MOXHA, 3 IEBHOIO HMOBIPHICTIO, TIEpe0aunTH 3a
PaxyHOK THX BIUTHBIB, SIKi Ha HHOTO 3IIIHCHIOIOTHCS Ta MPEACTABUTH y BUTIISAII HMOBIPHOCTI IPHHHSITTS HUM
BIJITOBITHOTO PIIICHHS:

w(R/A")- p(Ry)

PR M)
1+ p(Rj)-(W(Ri /A7) -1)

p(Ri/A") =

e p(R,/A") — WMOBIPHOCTI TPHHHSATTS BIAMOBIMHOTO pilmIeHHS R; TICIAA BCIX ITO3WUTHBHHUX
BINBIB A" Ha KOMaHAMpa (HAYAIBHUKA).

BucHoBku. Y po0OTi aBTOpaMu BHCBITICHO OJIWH i3 BapiaHTIB 3aCTOCYBaHHS Teopii HECHIIOBOL
B3a€EMOIIii, a caMe B MUIAX BIHCHKOBOI'O IPOTHO3YBaHHS, SK 3aco0y OINIHKK TPHHHITTS €(PEKTUBHHUX
KOMaHJUPCHKUX pillleHb. ba3yrounch Ha MPOBEACHUX MONEPENHIX TOCTIIKCHHIX, BUPIIICHO 3324y OLIHKA
BIUIMBY CHCTEMH Ha MPUUHATTS pilleHHS KOMaHIupa (HayaJbHUKa) HA OCHOBI MPEACTAaBICHHS TaKOI OLIHKU
SIK PI3HHII MiX ITOYaTKOBUMH (10 BIUTMBY Ha KOMaHAHMPA) Ta KiIHIEBUMH (ITiCJIS BILTUBY) HIMOBIpHOCTSIMHU.

BukopucTaHHs 3alIpOIIOHOBAHOI MOJEINI, HAa AyMKYy aBTOpiB, HAaOIMKae€ Hally KpaiHy IO CTBOPEHHS
e(peKTUBHUX 1HPOPMALIHUX TEXHONOTIH MIATPUMKH NPUHHATTS PillleHb Ta BiICHBKOBOI'O NMPOTHO3YBaHHS,
IO CTaHE OJHUM i3 BUPIMIAIBHUX BaXKEIiB MO0 OTPUMAaHHS iH(popmamiiHOi BiCHPKOBOI THepeBaru Hal
BOpOraMHM Hamoi baTbKiBIIMHH.

Cnucok nocu/jaHb.

1. bparymxka C.M., HoBak C.M., Xaiinyk C.O. CucreMu MiATPUMKH NPHUHATTA pillleHb: HAaBY. MOCIOHHMK.
Cymu: IBH3 “YABC HBY”, 2010. — 265 c.

2. Kyb6seka M.b. Mopeni Ta Meronu ynpapiiHHA iHQOpMaIiHHUM CYNPOBOPKEHHSIM B YMOBax TiOpWIHOI
BiliHU: aBTOped. AUC... KaH. TexH. Hayk: 05.13.06, Kwuis. nan. yu-T imM. T.IlleBuenxka. Kuis, 2017. — 24 c.
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V/JIK 681.3
AHAJII3 CIEKTPAJIBHUX XAPAKTEPUCTUK BUMIPIOBAJIbHUX CUTHAJIIB
MNEPBUHHOI'O NEPETBOPIOBAYA BUTPATH I'A3Y

Manynaxk L.3., [sano-DPpankiecokuil HAyioHATbHUL MeXHIYHUL YHisepcumem nagmu i easy, Ykpaina

ANALYSIS OF SPECTRAL CHARACTERISTICS OF THE MEASUREMENT SIGNS OF
THE PRIMARY GAS COSTS CONVERSION
Manulyak 1.Z., Ivano-Frankivsk National Technical University of Oil and Gas, Ukraine

Beryn. Ilpm peamizarii iHGOpMamiifHO-BUMIPIOBAIbHUX KaHAIIB BHUTPATH Ta30BUX CEPEIOBHIIL
BUKOPHUCTAHHS IMITYJIbCHUX CHUTHAIIB, 0 € HAaWMOIMMPEHIIINM BapiaHTOM IpeJCTaBICHHS BUMIpIOBaHOL
BEJIMYMHHY, 320€31euy€e MPOCTOTY CXEMOTEXHIYHUX PillleHb, OJTHAK XapaKTEePU3y€EThCS HU3BKOIO CTIHKICTIO 10
BBy 3aBaj [1]. B Takifi cuTyamii, mOCHiKEHHS CHEKTPAIbHUX XapaKTePUCTHK iH(OpMAIliifHO-
BUMIPIOBAJIBPHUX CHTHATIB, IO (OPMYIOTBCS TIPHU TEPEMIIICHHI MIpHOTO €JIEMEHTY, a TaKOX BIUIUBY
MO>KJIMBUX CIIOTBOPEHb A03BOJIMTH OTPUMATH OOTPYHTOBAHY BiINOBigb Ha €(EKTHBHICTH 3aCTOCYBAHHS THX
YH iHITUX METOIB IIH(PPOBOTO OMPAIFOBAHHS.

Buxnan martepiaany.

B xomi psoy eKCIEpUMEHTANBHUX JIOCHDKCHb PEalli30BaHOTO IMPOTOTHITY TEPBUHHOTO
IepeTBOPIOBAYA, IPOBEACHHX B MeXax jiamazony sutpat 0,078 - 1,014 M*/roa. BcTaBieHo, IO A1 BHTpPAT
nonay 0,3 M°/rO. CMOTBOPEHHS NPAKTHYHO HE BIUIMBAIOTH HA iH(OPMAIiHO-BHMIpIOBAIBHI CHIHAIM
CEHCOPHOTO €JIeMEHTy. 3a pe3ylbTaTaMH CIIEKTPAJbHAX XapaKTEPHCTHK, MOJAHUX BCTAHOBJIICHO, IO
BUKOPUCTAaHHS amapaTHO peaji3oBaHuMX (UIbTpiB  3abe3medye HEOOXiIHUM  piBeHb  BHUIUICHHS
iHpOPMAaTHUBHUX CKJIAJ0BHX BHUMIPIOBAJILHOTO CHTHATY Uil HOAAJBIIOrO MOPOrOBOrO onpaoBaHHs [2]. Y
BHIIAJIKy MaluX BUTpaT Q<0,3 M°/TOfI., 32 pe3y/IbTaTaMH eKCIEPUMEHTATBHHEX JOC/iIKCHb BCTAHOBIICHO,

IO HASBHICTH IMITYJILCHUX 3aBaJ] MOKE MPUBOJUTU JI0 CIIOTBOPEHHS BHMIPIOBAILHUX JaHUX, OCKIJIBKH IO
3,4% 3 HUX XapakTepH3YIOThCS OUIBIIOI €HEPTi€l0 CHEKTPy. TakuM YMHOM, BUKOPHCTaHHS aHAaJOTOBUX
(binpTpiB HE AO3BOJISIE B MOBHIN Mipi 3a0e3MeunTr BUALIEHHS CUTHATY, OCOOIHMBO B 00J7acTi BUTPAT MOPOTY
Yy TIUBOCTI epeTBopioBaya [3].
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Pucynok 1 — a) Ipukan peanisanis curaany Si(t) B smpl AL 3a Butparu 0,078 M*/ro. i3 3aBagamu;
0) CnekTpalibHI XapakTepuCTUKH: 1, 3 — curHamiB; 2,4 — 3aBaj
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B xopi moganpmux qOCIiHKeHD I BUTpAT B 00IaCTi TOPOTY YyTIWBOCTI BCTAHOBJIEHO, 110 opma
iH(pOpMaLiTHO-BUMIPIOBAJIbHOTO CUTHANY 3a3Ha€ 3HayHHUX 3MiH (puc. 1 a), mo (QakTUYHO MPHUBOAUTH JO
MTOJIBOEHHS IMIYJIbCIB BHUMIpIOBaAIbHOTO curHamy. [lpukman peamizamii curHaiiB mepeTBOprOBada Ta iX
CHEKTPATbHUX XapaKTepUcTuk 3a Q =0,078 M3/1“0)1. MOJIAaHO Ha PUCYHKY 1.

BucHoBku. B X0/ HOCHIIKEHHS CIIEKTPIB BUMIPIOBAJILHUX CUTHAJIIB Ta IIyMIiB, BCTAHOBJICHO, IO
SHepris chekTpy (QIyKTyaliiiHMX NIymiB, B OUIbIIOCTI BHUMAJKiB, OiNnbpIna 3a eHepriio iHopmariiiHo-
BHUMIpIOBaJbHUX CUTHANIB, 0 ()aKTUIHO YHEMOXKIIMBIIIOE BHIIJICHHS 1HPOPMATUBHUX CKJIAIOBHX HA OCHOBI
amapaTHUX peaiizamii GUIETPIB 1 3yMOBIIOE TEPEXiy IO aHai3y YacOBHUX XapaKTEPHCTHK cHTHaIy. Kpim
TOrO, TOTYXHICTh 3aBaj 30UIBLIYETHCS, IO TOSICHIOETHCS TEPEXiTHUMH IpolecaMH, SKi BHHUKAIOTh
BHACJIIJIOK TIEpeXiTHUX MPOIIECIB MPH MepeMillleHH] cepeoBHUIIa Ta QIIyKTyalid MipHOTO €IIEMEHTY .

CrnHcoK NMocuJiaHb.

1. Iictyn €. I1. HopmyBanHs1 BUTpaToMipiB 3miHHOTO Tiepernany tucky. / €.I1. Ilicryn, JI.B. JlecoBoit —
JIpBiB: Bunasauutso 3AT «lHCTHTYT eHeproayauTy Ta o0JIiKy eHeproHociiBy, 2006. — 576 c.

2. Cepruenko A. b. Lludposas o6padotka curnanos./A.b.Cepruenko — 2-e.— CII6.: [Iutep, 2007.-751 c.

3. Xemmunr P. B. Hudpossie punbTpel./P.B. Xemmunr — M.: Henpa, 1987. — 221 c.
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YJIK 004.05
MOJEJBb YACOBUX MTAPAMETPIB IIOKA3HUKIB SAKOCTI
IIPOI'PAMHOI'O 3ABE3IIEYEHHS
o0.m.u. Kyso M.B., Axaoemis mexuiunux nayk Yepainu, m. leano-®Opankiscox; B. Hoseak, Connective
Technologies LTD, m. Jlonoon, Benuxoopumanis; M. Hoeax, |T Brains s.r.o., m. Ilpazca, Yecvka
Pecnyobnixa; Reignhard Silva, Red Systems Plus, Spain

FORM EXAMPLE OF THE REPORT TO THE CONFERENCE "APPLIED
SCIENTIFIC AND TECHNICAL RESEARCH"
Doct. Kuz M.V., Academy of Technical Sciences of Ukraine, lvano-Frankivsk; V. Novak, Connective
Technologies LTD, London, United Kingdom of Great Britain; M. Novak, IT Brains s.r.o., Prague, Czech
Republic; Reignhard Silva, Red Systems Plus, Spain

Beryn. IIporpamue 3a0e3nedeHHs 3HaXOAUTh BCE IIUPIIE 3aCTOCYBAaHHs y NMPHUKIAAHUX rany3ax. Ha
JaHOMY eTalli PO3BUTKY iH(QOpMaliiHIX TEXHOIOTiH BOHO Ma€ SKUIO HEe BHPIIIANbHE, TO IPUHANRMI, CyTTEBE
3HAYEHHS JUII BUKOHAHHS TEXHOJIOTIYHUX, OCBITHIX, BAPOOHHYHUX ITPOIIECIB.

Buxnan matepiainy. O0’€KTOM JOCTIDKCHHS B JaHiH poOOTI € MpoIiec OMiHKU SKOCTI MPOTpaMHUX
npoaykTiB. HaliBUIII BUMOTH JI0 SIKOCTI TOBHHHI CTaBUTHCS JO TMPOTpaM, IO BUKOPUCTOBYIOTHCS LIS
3a0e3MeYeHHs] MPOLECiB, HEUiTKE BHKOHAHHS SKHX MOXKE 3aBJaTH IIKOAU 3A0POB’I0, JKUTTIO Ta MaifHy
moael. Bcel sKicHI XapaKTepHCTHUKH MporpaM MOXKHA PO3MUIMTHA Ha CTaTWYHI i AWHaMivHi. J(nHAMiYHEMUA
XapaKTePUCTUKAMU TIPOTPAMHHX TPOJYKTIB, B OCHOBHOMY, € YacOBI apaMeTpH, sIKi HalOUIbIIe BIUIMBAIOTh
Ha MpaBUJIbHE BUKOHAHHS ONMCAHUX BUIIIE MPOLECIB.

MaremaTnyHa MOJENb YAacOBUX MapaMeTpiB IMOKA3HHUKIB SKOCTI MPOrpaMHOro 3ale3leueHHs,
3aIIpOIIOHOBaHa aBTOPAMH JIaHOi poOoTH, po3pobiieHa 3 BpaxyBaHHsaM BuMor [1, 2], HactymnHa:

X = N; i 1.1;1.2;1.3;2.1;3.1;7.1;8.2;9.1;12.1;
T |12.2,12.3;14.2;15.1;16.2;19.1;22.1
xi=L, i ={4.1,5.2;10.1}
Ni

T
Xi=——, i={1
LT +T, B
X, =T, i=1{6.16.2;11.1;13.1;14.3;21.1}
X, _la e {11.2;11.3;13.2;13.3;13.4;14.1;16.1}

T
X =5 0= {5.3;17.1;18.1;18.2;18.3;20.1}
X, =T, T, i=81

ne X, —arpubyT sikocti 3a HomepoM 1; N,

i — KUJIbKICHUI mapameTp aTpulyTa sKOCTi, IKMH SBJIA€ CO00I0: y

BUIIAJKy, KOJIU | = {l.l} — KIJIBKICTh HENPUHHATHUX BiOXWICHb PE3yNbTaTiB BHUKOHAHHSA (YHKIIH Bix
OYiKyBAaHMX, BHUSBJIECHUX KOPHMCTyBayaMmu, | = {1.2} — KINBKICTh HEMPaBHIBHUX OOYHCIICHb, BUSBICHUX
KOpUCTyBadeM, | = {1.3} — KIUTBKICTh PE3yibTaTiB BHUSABICHWX KOPHUCTYyBa4aMH, PIiBEHb TOYHOCTI SIKHUX
BiJIMiHHUIA BiJl BCTaHOBJIEHOTO, | = {2.1} — KUTBKICTh BUTAJKIB, Y SIKAX KOPUCTYBad IMOTEPITIB HEBIAYY PH
0OMiHi JaHUMH 3 IHIIMMH MIPOrPAMHUMH 3ac00aMu abo cucTeMamu, | = {3.1} — KUIBKICTh MOMEHTIB, KOJH
BimOynacs moxis 3Ha4HOro abo HE3HAYHOrO IICYBAaHHS [OaHMX, | = {4.1;17.1;18.2;20.1} — 3arajibHa
KiJIbKICTh PEaibHO BUSBJIEHUX BiIMOB, | = {5.2} — KIIBKICTh CrocTepexkyBanux 300iB, | = {5.3} — KiJBbKICTh
BHII4JIKIB, KOJIM CIIOCTEPEKYBaHa CUCTEMA BXOIWTh y CTaH BiIHOBIEHHs, | = {7.1} — KUIBKIiCTh OTepariii,
AKi KOPUCTYyBad Bpakac HENPUIHATHO HEBIIOBIIHMMH HOro OYiKyBaHHAM, | = {8.2} — KUIBKICThH pa3siB,

KOJIM KOPUCTYBa4eBi BIAaBaIOCSd yCYHyTH BIACHY IIOMHJIKY OIEPYBaHHS, | = {9.1} — KUTBKICTh pasiB, KOJH
KOPUCTYBa4 MPU3YIHHUBCS HA TPHUBAIHMU Tepio)i a0 MOCIHiOBHO HEOJHOPa30BO HEMPABHIHLHO BUKOHYBaB
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OZIHy # Ty caMy JIil0 uepe3 BiJCYyTHICTh PO3yMiHHS HOBIiIOMIICHHS, | = {10.1} — KIJIBKICTh TIOSIB IOMHJIKOBUX

nift kopucTyBava, 1= {12.1} — KIiJIBKICTh 3aBepIIEHUX 3a1ad, | = {12.2;12.3} — KiIBbKIiCTh MapajenbHuX
3aja4, M0 CIOCTEPIraroThCs B 3aJaHOMy a00 BCTAaHOBJIECHOMY MEpioAl Yacy JUIs KOKHOTO OIIiHIOBaHHA,
i = {14.2} — KinbKicTh MONEpEIKYBATBHAX TOBILOMIEHD 260 BiaMOB chctemu, | = {15.1;16.2} — kizbkicts

TIOBiIOMITCHb TIPO TIOMHIIIKH 00 cHcTeMHi BiMoBH, | = {18.2} — kinbkicTs nepersuyTnx Bepeiit, i = {18.3}
— KUIBKIiCTB 3MiH, | = {19.1} — KUIBKICTh BHIIQJIKIB BUSIBJICHHS KOPHCTYBadeM BiJIMOB il Yac eKCIUTyaTamii
micnst BHEceHHs 3Min y 113, 1= {22.1} — KIBbKICTh OyAb-sIKMX 0OMEXEHb UM HEOUiKYBaHHX BiMOB, 3 SIKUMH
CTHKA€ThCS KOPUCTYBAY MiJl 4ac ogHo4acHoi podotu 3 inmum I13; T, — yacoBuii mapamerp aTpubyTa SKOCTi,
SIKAI SIBIISIE co0010: y BUTIAJIKY, KOJI
i={.1;1.2;1.3;2.1;3.1;5.1;7.1;8.2;9.1;10.1;12.1;14.2;15.1;16.2;19.1} — uac onepysanns, i ={4.1} -
yac excrutyaramii, | = {5.2} — 3araJbHMI Yac IpocTor, | = {5.3} — yac JI0 BiJHOBIECHHS POOOTH CUCTEMH Y
KOKHOMY BHIIAJIKY POCTOIO, | = {6.1} — cepeHii yac, HeoOXiTHHIA JJIsl OCBOIOBAHHS TPUHOMIB KOPEKTHOTO
BUKOPMCTOBYBaHHS ~(pyHKIiH, | = {6.2} — CyMapHHUil dYac OmepyBaHHS MPOAYKTOM, BHUTPAaYCHHI
KOPHCTYBa4eM Ha Te, W00 JOCATTH BUKOHAHHS crienu(iKoBaHOI 3a1a4i y CTUCIMI TepMiH, | = {8.1} — "ac
BiJl MOYaTKy BUIIPABJIEHHs MOMUIOK BCTAHOBIEHOrO THIy y BHKOHaHiM 3amaui, 1= {11.1} — dac 10
OTPMMaHHs Pe3yJIbTaTy/4ac 110 TIOBHOTO 3aBEPIICHHS BBEICHHSI KOMaHIH, | = {11.2} — MOTpiOHMI cepenHii
yac BiAryky, I = {11.3} — HeOOXiHUI MaKCUMAaJIbHHI Y9ac BiATyKy, | = {12.2;12.3} — BCTAHOBIECHUI mepios
4acy KOJKHOTO OLIHIOBaHHS, | = {13.1} — yac M)XK 3aBEepIICHHSAM OTPHMAaHHS Pe3yJbTaTiB KOPUCTYBadeM i
3aBepUICHHAM (OPMYBaHHs 3alUTy KOPUCTyBaua, | = {13.2} — HEeOOXiTHUI cepeiHil MPOIMYCKHUH mepiof,
I = {13.3} — HeOOXiMHUH MaKCUMaJbHUH MPOIMYCKHUH mepion, | = {13.4} — Yac Ha BHKOHAaHHA 3a/advi,
= {14.1} — crienndikoBaHUi MPOEKTHMI Yac 3alHATOCTI npHrCcTpois B/B, 1= {14.3} —4ac, BUTpPAuYCHUIi Ha
OuiKyBaHHs 3aBepIIEHHS orepallii npuctporo B/B, | = {16.1} — HEOOXiTHHIA TIepio Yacy, MPOTATOM SKOTO
OUYiKYE€ThCS CHHXPOHI30BaHE 3aBEpLICHHS 3aJad Pi3HUMH Mefia Hociamu, | = {17.1} — yac, 3a SKUi
IPUYKHHU BiZIMOB 3’SCOBYIOTHCS, | = {18.1} — Yac, KOJIM KOPHCTYyBau 3aBEpIIUB Mepenady MmocTadaibHUKY
3aIllUTy Ha CYNPOBOUKEHHS y CKJIAAL 3BITY 3 MPOOJEMH Ta KOJM KOPUCTYyBau OTPHMMAaB OHOBJIEHY PEaKIIiio
Bepcii (abo 3BiT npo cran), | = {18.2} — Yac, KOJI IPUYUHH BiJIMOB YCYHEHI MOPST i3 BHECEHHIM 3MiH y [13
(abo KOpHCTYBa4eM OTPUMAHO 3BiT NPO CTaH) Ta KOJM NPHYMHHU BiAMOB OyiM 3Haiimewi, 1= {18.3} -
pobounii yac, BUTpaYeHUII HA BHECEHHS 3MiH, | = {20.1} — Yac BUYEPIAHUM Ha BUOPOOYBAHHS 3 METOIO

MEPECBIIUTHUCS UM yCyHEHa 3adikcoBaHa BiAMOBa 4u Hi, | = {21.1} — cyMa yHacy poOOTH KOpHCTyBadya,
BHUTpAUYCHOT0 Ha 3aBepIeHHs amanTalii [13 1o cepemoBuIna KOPUCTyBava MPH HOTO CIpoOi iIHCTATIOBATH 91
3MIHHUTH NAPAMETPH 3aIyCKy, | = {22.1} — TPUBANICTb Yacy ofHo4acHoi po6oru inmoro I13; T, — yacosuit

napameTp arpubyTa SKOCTi, SKUM SBJIge COOO0K0: y BUMAKY, KOIU | = {5.1} — 9ac 10 BiHOBJIEHHS, | = {8.1}
— 4ac 10 3aBEpIIEHHs BUIPABJIEHHS MOMHUIOK BCTAHOBIEHOIO THITY, IO OYJIM MPUITYLIEH]I NPH BUKOHAHHI
3ajmadi, | = {11.2;11.3} — 4ac BiATyKy I KOKHOTO OLiHIOBaHHS (Cripo0u), | = {13.2;13.3} — IPONYCKHUI

Hepioj IS KOKHOTO OLiHIOBaHHs (cripobu), | = {13.4} — 3aranbHMI Yac OYiKyBaHHsA, | = {14.1} — gac

3alinsgrocti npucrporo B/B, 1 = {16.1} — BUJIUICHUI Yac JUIs HENCPEPBHOTO BUKOPUCTAHHS PECYPCY.

BucHoBKH. 3ariporioHOBaHa MOJETH MOXe OyTH OCHOBOIO JIJIsl pO3pO0JIEHHS METOANYHHIX JOKYMEHTIB
3 OI[IHKU YaCOBUX MapaMeTPiB MOKA3HUKIB SKOCTI MPOTPAMHOTO 3a0€3ICUCHHS.

Cnucok nocujiaHb.
1 TIporpamua imxkenepis. Skicte npoaykry. Yactuna 2. 3oBuimai merpuku (ISO/IEC TR 9126-2:2003,
IDT): ACTY ISO/IEC TR 9126-2:2008 — [Uunnuii Bix 2010-07-01]. — K: [depxcnoxxuBcranaapt Ykpainu
2011. — 85 c. — (HamionanpHuii ctangapt YKpainn).
2. TTporpamua imxkenepis. SIkicte mpoaykry. Hactuna 3. Buyrpimsi metpuku (ISO/IEC TR 9126-3:2003,
IDT): ACTY ISO/IEC TR 9126-3:2012 — [Uunnuii Bix 2013-05-01]. — K: MiHeKkOHOMpPO3BUTKY YKpaiHU
2013. — 46 c. — (HamionanpHuii ctangapt YKpainn).
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YK 004.415.2
HNEPEBAT'U TA HEJOJIIKA PO3POBKU ITPOI'PAMHOI'O 3ABE3IIEYEHHA 3
BUKOPUCTAHHSIM BE3CEPBEPHOI APXITEKTYPH
k.m.n. Hawkeeuu O.I1., [IBH3 " Yuisepcumem Koponsa [anuna', 0.m.n. Meavnuuyk C.1.,
Ipukapnamcoruii Hayionanvrutl ynisepcumem im. B.Cmeghanuxa, m. leano-@pankiscok, Yrpaina

PROS AND CONS OF SERVERLESS ARCHITECTURES
Ph.D. Pashkevych O.P., PHEI "University of King Danylo"; Doct. Melnychuk S.1., Vasyl Stefanyk
precarpathian National University, lvano-Frankivsk, Ukraine

Beryn. bescepepna apxitekrypa (Serverless Architecture) pearmizye cmocid moOyqoBH AOTATKIB 1
ciry)k0 0e3 HeoOXiTHOCTI YIPaBIiHHS CEPBEPHOIO iHPpacTpykTypor. CTBOpEHE TaAKMM YHMHOM NpPOTpaMHe
3a0e3MeUeHHs] BUKOHY€ETHCSI HA CEpBEpi, MPOTEe BCe KEpyBaHHS LIUM CEPBEPOM BHUKOHYETHCS CTOPOHHBOIO
oprasizaiiero — IpoBaliaepoM, IO HabyBae Bce OUIBIIOT MOIMYJISIPHOCTI Ta CTa€ TOMIUPEHUM ITiTXOI0M 3
BEJIMKOIO KUTBKICTIO IOCTYITHUX JIJISl PO3TOPTAaHHS BapiaHTIiB sl pO3POOHHUKIB "XMapHUX" HOIATKIB.

Buknag martepiany. ['oBopsun mpo Oe3cepBepHi TEXHOIOTIi HaifyacTille 3raayroTh ABi BiIoMi MoAemi
XMapHHUX 00YHCIIEHb, 0 BUHUKIIM MOPiBHSIHO HEIIOAABHO:

1. BaaS (Backend as a Service) — Mmozens oprauisaii nporpaMHUX IPOIiB, AKi 3HAYHO a00 MIOBHICTIO
3aJIe’KaTh BiJl CTOPOHHIX IpOorpaM 4M ciayk0 (po3MimeHux "y xmapi') Ui KepyBaHHS JIOTIKOIO Ta JaHUMHU Ha
CTODPOHI cepBepa;

2. FaaS (Function as a Service) - Mozenb, Je NMeBHA KiJIbKiCTh JIONIKM Ha CTOPOHI cepBepa Bee ILE
HamucaHa pPO3POOHUKOM MpOrpamM, aje, Ha BiAMIHY BiJl TpagWLiHHUX apXiTeKTyp, 3alyCKaeTbCs B
00YHCITIOBABPHUX KOHTEHHEpax, IO CTBOPIOIOTHCS Ha BUMOTY (event-triggered), MaloThb HETpUBAIUM Hac
po60TH (MOXKYTh CTBOPIOBATHUCH TSI KOSKHOTO BUKJIMKY) 1 TTIOBHICTIO KEPOBaHI TPETHOIO CTOPOHOIO.

Jo ninepiB mocayr Ha puHKy FaaS Ha manuit yac BigHocate AWS Lambda, Google Cloud Functions
ta Microsoft Azure Functions. Takox BeZieTbCsl aKTUBHA pO3pPOOKa 1HIINX apXiTEKTYPHUX PIllIeHb.

Jlo mepeBar BUKOpPUCTaHHS Oe3CepBEPHOI apXiTEKTYPH BiTHOCITH HACTYMHI: 00maBi Tuiatgopmu BaaS
i FaaS 103BonsttoTh po3poOHUKAM 30CepelMTH yBary Ha po3poOli HOBHX (YHKIIN, a HE HA MiATPUMII
iHppaCTPYKTYypH.

HacnizkoM 1pOro € CKOpOYEHHsS BapTOCTI PO3POOKM Ta 3MEHIIEHHS CKJIaJHOCTI HPOrpaMHOro
3a0e3MeUYCHHs, CKOPOUCHHS OMEpaIlifHuX BUTPATH Ta CIPOIIEHHS OIEpPaIifHOr0 MEHEPKMEHTY 4epe3 Te,
IO BEJIMKa YacTHHA IUX MPOLECIB MEPeaacTbcs CTOPOHHIM 0co0aM, 3HIDKEHHS BUTpAT Ha MaciuTaOyBaHHS
3aBISIKM HAasBHUM (YHKILISIM aBTOMAaTHYHOTO MaclITa0yBaHHS.

CyMICHICTh 3 TEXHOJIOTIIMH MIiKPOCEpPBICIB, SKi MOXHa peanizyBatu sk ¢yukmii FaaS. 3menmenns
€HEPrOCIOKMBAHHS — 3aBOAKM ONTHMI3amii HaBaHTaxeHHs, cepBepu Ha AWS abo Azure €
eHeproeeKTUBHIILII.

Jlo HemomikiB MOKHA BiJIHECTH: BIACYTHICTh KOHTPOJIIO 3a BHKOHAHHIM OTEpallii Ha cepBepHii
CTOPOHI, HEOOX1THICTh HABYAaHHS IIPH Mepexol Ha HOBY TEXHOJIOTIIO, CKJIAJHIIIE iHTeTrpaliifHe TeCTyBaHH,
JOJAaTKOBI HaKIaJHI BUTpPATH i 4yac 3BEpTaHHS A0 MiKpOcepBiciB, mpobiema "XOIoJHOTro crapTy" ams
¢yHKUiH, peamizoBanux Ha JVM. Kpim Toro Big3sHauyaroTh mpoOiemMH, IO MOXKYTh BUHHKHYTH 4e€pe3
30epiradHs Ta 00poOKy MaHWX Pi3HUX KIIIEHTIB Ha OJTHOMY CEpBEpi, a TAKOK ITUTAHHS OC3MEKH TaHUX.

BucnoBok. BukoprcTtoByroun 6e3cepBepHy apXiTeKTypy, pO3pOOHHKH MOXYTh 30CEpPEIUTH yBary Ha
OCHOBHOMY NPOJYKTI i HE 3aiMaTUCh OOCIYTOBYBaHHSIM CEPBEPIB 1 YIIPaBIATH iX poOOUYNM HABaHTAKEHHSIM.
Kpim Toro, cmin Bim3HauwmTH, IO TakKi TeXHOIOTIi € HOBUMH. AWS Lambda, sika BBaXKa€eThCs MPOBITHOIO
peanizarieto FaaS anoncosana B 2015 p.

ToOto, psa mepeBar, siKi BHOUIAIOTH 3apa3, 3a 2-3 POKM MOXYTh CTaTW MEHII MPHUBAOIMBUMH, 3
iHIIoro OOKY, YaCTHHA HEIOJIIKIB 3a Ieil 4ac OyayTh yCyHYTi. PO3BUTOK Oe3cepBepHUX CUCTEMH TepedyBae
Ha TI0YaTKOBiH cTaii i Oyie iIHTEHCUBHO PO3BUBATHUCH.

CHuCcOK NOCUJIaHb.

1. Serverless Architectures [Enexrponnuii pecypc] / Mike Roberts // MartinFowler.com — 04.08.2016 —
Pexxum noctymy: https://martinfowler.com/articles/serverless.htmi

2. Serverless Architectures Comparison, Pros & Cons, And Case Studies [Emextponnuii pecypc] / llya
Goncharov // Agile Engine — 30.11.2017 — Pexum noctymy: https://agileengine.com/why-should-consider-a-
serverless-architecture-for-your-next-project/

3.Building Applications with Serverless Architectures [Emextponnuit pecypc] / Odimiiina cropinka —
Amazon AWS Lambda — Pexxum noctymy: https://aws.amazon.com/lambda/
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VK 004.04
OCOBJIMBOCTI ITPOBEJAEHHSA ITEPIOAUYHUX OI'JIAAIB
KOMIT'IOTEPU30BAHUX CUCTEM HA PAPMAINEBTUYHUX HIAITPUEMCTBAX

k.m.n. Hlopmanxo T.M., Yepracoruil depocasnuti mexnonociunuil yHigepcumem, Ykpaina

FEATURES OF PERIODIC REVIEW OF COMPUTERIZED SYSTEMS ON
PHARMACEUTICAL ENTERPRISES
Ph.D. Portyanko T.M., Cherkasy State Technological University, Ukraine

Beryn. BaximBuM €TeMEHTOM CHCTEMH 3a0e3MleUeHHs SKOCTi (hapMareBTUYHOI KOMITaHii, sKa
BIpOBaIWia KoM 'torepuzoBany cucrtemy (nmanmi, KC) e mepioguuni ormsmu KC, siki mpoBomsithes i
JOKYMEHTYIOTBCSI 3 MeTor miarBepmxkenHs npuaatHocti KC, Bigmosignocti KC Bcim icHyounMm
cnermdikariisam, a Takox ymockoHaneHHs ¢yHkiionyBaHHsS KC (omiHKa 3MiH, BIUIMB HEBIAMOBIIHOCTEH,
300iB, TCHACHINIH Yy BUHUKHECHHI CIAO0KUX MiCIlb, 3MiH BIATOBIMHO 3 3aKOHOJABYMMH HOBOBBEICHHSIMH 1
T.J.).

Bukaan martepiaay. BigmoBiqHO 10 HOpMaTUBHUX BUMOT MEPIOAMYHI OTIJISAIN TPOBOMATHCS i 4ac
Bchoro TepmiHy ekcrryaramii KC ms toro, mo6 mepexonarwucs, mo KC Biamosimae paHiiie BCTAHOBICHUM
HOPMAaTUBHUM BHUMOTaM, TPUAATHA IJisi BUKOPHCTAHHS 3a NPU3HAUCHHSAM, 1 BIIMOBigae BUMoOraMm Oi3Hec-
MIPOILIECIB KOMIIaHii.

[IpoBeneHHs MepiOAUYHOrO OISy MOBHHHO MiATBEPAMTH, IO A1 Bcix KommoHeHTiB KC ctBopeHi
HEOOXiZHI MpOLECH MiATPUMKU 1 OOCIyroByBaHHS 1 IO OYiKyBaHE aBTOMATHYHE pETyIIOBaHHS Oi3Hec-
MPOIIECiB BCTAHOBIEHO 1 QyHKIiOHYe. TepMiHM MPOBEACHHS MEPIOJUYHHUX OTJIAAIB HEOOXiIHO IIaHyBAaTH.
[InanyBaHHS MEPiOANYHOCTI NPOBEICHHS MEPIOANIHUX OIJISAAIB IPYHTYEThCS Ha:

— BU3Ha4YeHHI nepiony ormsany s KC B BanmigamiifHuX 3BiTax;

- Marepiajax peryJIipHOro NPOBEICHHS OIJIAY Ta aHaNi3y 3aIHCiB;

- KOHKPETHI NOJi1, HACTiIKOM SKHX € TUIaHyBaHHS IPOBEJCHHS EPIOAUMYHOTO OTIISILY;

- KIJIbKOCTI 3aIIMTIiB Ha BHeceHHs 3MiH B KC;

- CKJIQIHOCTi BHECEHHX 3MiH.

IIporec mepioAMIHOTO OTIISATY MOBHHEH OyTH YHIBEPCAIBHUM 3 MOMUIMBICTIO 3aCTOCOBYBATH JIO BCiX
KC, mo ¢ynkmionytooTs B koMmnanii. ¥ pasi HeoOxinHocTi, nepioguunnii ornan KC moxke OyTu 3aBepuieHUi
B pamKax OiJbII MIMPOKOI MisITBHOCTI, Takoi SIK MEPiOANYHUIN OIS BUPOOHHUOTO Tporecy. MeTomomoris
IIPOBEIEHHS EPIOJUYHOTO OIJIAY CKIIAAEThCS 3 HACTYIIHUX €TalliB!

— (dopmyBaHHS KOMaHAM (axiBIliB, IO BKJIIOYAE€ BHU3HAYCHHS NMEPCOHATHHOI BiATOBITAIBLHOCTI 3a
KOKHUH 3 eTamiB MPOBEJCHHS MEPIOAMYHOTO OMJISAIY, a TaKOX (opMalizaiiio BITHOCUH (HAmpuKiIam, y
(dopmari MaTpuLi BiAMOBINAIBHOCTI a00 AeTamizaii B M0Cag0BUX 1HCTPYKLINX);

— TMiArOTOBKa [0 NPOBEACHHS INEPIOJMYHOrO OIJsIy, SKa BKJIIOYAE BUBYEHHS BiANOBiIHOT
JIOKyMEHTAIIil, BUSABICHHS MOXJIMBHUX JDKEpENl NaHWX, CKIaJaHHs Tpadika TPOBEICHHS IEPiOAMIHOTO
OTJISIALY;

— BHU3HAYEHHS KOPEKTHOTO METOAY Bizyamizamii Juigs KOXHOTO THUIy 310paHuUX JaHHX,
JOKYMEHTYBaHHS pe3yJIbTaTiB;

— eKCIIepTHa OIliHKa, SIKa BKJII0OYa€ OOTOBOPEHHS MOIMEPEAHIX pe3ybTaTiB MepioJUYHOro OrJIsiLy B
pobounx rpymax i/abo CTPYKTypHUX MiApO3fiNax, HaNpaIfOBaHHS MPOMO3UIIN IIOJ0 BIOCKOHAJCHHS,
BKJIFOYAIOYH MOLTYK HOBUX JKEPeJl JaHUX;

—  TIPUAHATTS YIPaBIiHCHKHUX PINICHb, IO BKIIOYAE B ceOe MPOBEICHHS aHAJIi3y 3 00Ky KEpiBHHUIITBA,
PO3IIIA Y3ro[DKEHUX PE3ysbTaTiB MEePiOAMYHOTO OIJISAY MpU aHalli3i BUIIMM KEpPiBHULTBOM, NPUHHATTS i
o OpMIIEHHS YITPaBIiHCHKUX PIllIeHb; (POpPMyBaHHS MPOTPAMHU TMOJIMIIICHb, PAaHXyBaHHS TPOTIO3HUIIIN 00
TIOJTITIIICHHSI, 0OTOBOPEHHS MOTCHITIHIX IMTOMIJIOK ITPH MiATOTOBIII MIEPiOAMYHOTO OTJISAY;

— BHUKODUCTAaHHS pE3y/lbTaTiB, OTPUMAHMX A Yac IPOBEAEHHS NEPIOJUYHOIO OISy AJIsL
TUIAaHYBaHHS BaJiJaliiHUX poOIT, CAMOIHCIIEKIIIH, ayTUTY IMOCTaYaJbHUKIB 1 HABYAHHS TIEPCOHAIY;

—  OIlIHKA JIOCTATHOCTI BIPOBAPKEHUX 3MiH/TIOJIMIICHb, 1[0 BKIFOYAE NEPIOJUYHY OIIHKY CTaHY 110
peamizamii ynpaBIiHCBKHX pIllIeHb uYepe3 IMEBHI MPOMDKKM uacy (HampuKIaja, MpH IUIAHOBUX ayauTax
(caMOiHCHEKIIisX)).

BucnoBku. Pe3yibpraToM MpoBeIeHHS INEPIOAMYHOTO OISy IOBHHHO OyTH 3aJ0KyMEHTOBaHE
oOrpyHTyBaHHs Oe3nepepBHOI MPUUHATHOCTI Ui nofanbinoro BukopuctanHs KC Ha migcTaBi CTBOPEHOTO
IiJICYMKOBUH 3BITY.
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YK 004.412:519.237.5
NOBYAOBA PIBHAHHS HEJITHIHHOI PEI'PECII JJIsI ONIHIOBAHHS PO3MIPY
MNPOI'PAMHOI'O 3ABE3IIEYEHHS PHP-CUCTEM 3 BIIKPUTUM KOJIOM
o.m.u. Ilpuxoovko C.b., Cninoe O.B., Hayionanvuuii yuisepcumem kopabiedyoysants imeHi aomipand
Maxkapoea, m. Mukonaig

CONSTRUCTING THE NON-LINEAR REGRESSION EQUATION FOR ESTIMATING
THE SOFTWARE SIZE OF OPEN-SOURCE PHP-BASED SYSTEMS
Doct. Prykhodko S.B., Spinov A.V., Admiral Makarov National University of Shipbuilding, Mykolayiv

Beryn. 3apa3 npu OiHIOBaHHI TPYJJOMICTKOCTI pO3POOKH MPOrPaAMHOTO 3a0€3CUeHHS PiI3HOMaHITHHX
CHCTEM, B TOMY YHCIIi 1 iHPOPMALIHHUX CHCTEM 3 BIIKPHUTUM KOIOM, 110 Oa3yroTbesi Ha MoBi PHP, wacto
BUKOPHUCTOBYIOTLCSI HEMiHINHI perpeciiini piBHsHHA (30kpema COCOMO 1), siki 3anexars B mepiury 4epry
BiJ po3Mipy mporpamu. Alie, siK TIPaBHIIO, PO3Mip TPOTrpaMH Ha MIOYATKOBOMY €Talll ii po3poOKH HE BiIOMUM,
mo notpedye iHoro ouiHtoBaHHs. B [1] mnst ouinroBanHs kinbkocti cTpok koay (LOC) PHP-cuctem 3
BIIKPUTHM KOZOM OyJIO 3alpoIriOHOBaHO JIiHiHE perpeciiiHe piBHSHHS B 3aJIS)KHOCTI BiJl TPHOX (PaKTOPiB —
METPUK KOHIIETITYaldbHOI MOJeNl AaHuX. AJie, SK BiAOMO, TP MOOYMOBI JIHIMHUX PETrpeciiHuX piBHIHB
HEOOXiTHO BHKOHAHHS IEBHUX yMOB, 30Kpema 3anuinku (residuals) abo 3amexHa 3MiHHA MOBHHHI OyTH
PO3MOAINeH]I 38 HOPMAILHUM 3aKOHOM, L0 JUIsl peajibHUX JaHUX Ma€ Micle JHIIEe B MOOAWHOKHUX BUMAIKaX.
A 1e Benme M0 HEOOXiMHOCTI MOOYJOBH HENMiHIWHUX perpeciiHuX piBHAHb. Came Take pIiBHSHHS s
OIIIHIOBaHHA KIUTBKOCTI cTpok kKoay PHP-cuctem 3 BiaKpuTHM KOJOM B 3aJ€KHOCTI BiJf TPHOX METPHK
KOHIIENITYJIbHOI MOJIeNIi TaHUX MPOMOHYETHCSA B pOOOTi.

Buxkaax marepiany. J[ns moOymoBu piBHSHHS HENIHIHHOT perpecii Ui OLIHIOBaHHS pO3MIipy
nporpamMHoro 3adesnedeHHs ams PHP-cucrem 3 BimkpuTuM KomoMm Oy BHKOPHCTaHI NTaHI 3 METPUK 32
takux cucteM [1]: mepma merpuka Y BkiIrouae GpakTHYHHUN PO3MIpP MPOTPaMHOTO 3a0e3MEUCHHs B THCAYAX
ctpok koxy (KLOC), npyra X, Ta Tpers X, METpUKH BU3HAYalOTh BiANOBIIHO 3arajbHy KiJIbKICTh KJaciB i

3arajgbHy KiJIBKICTH CITIBBIAHOIICHB Y KOHIIETITYAIBbHIN MOJENI TaHWX, a OCTAHHLOIO YETBEPTOI0 METPHKOIO
X5 € cepelHs KUIBKICTb aTpUOYTiB Ha Kjac, TOOTO BiJHOIIEHHS 3arajlbHOI KUIBKOCTI aTpHOYTIB Yy

KOHIIENTYaJIbHIN Mozeni AaHux 1o X, . st BUSBICHHSA BUKUIIB y 3a3HAYCHUX JAHUX MH BUKOPHCTOBYBAJIU

METOJ Ha OCHOBI 0araTOBHMipHHUX HOpMAi3yIOUUX IEPETBOPCHD Ta BiACTaHi KBaxpaTa Maxamanobica [2]. Y
X JaHWX HE BUSBIICHO BUKWIIB [T piBHsA 3HaunMocTi 0,005. V [1] Takoxk OyIi0 IPUIyIIEHO, [0 JaHi He
MICTSTh BUKHUIIB. 3a 3a3HAYCHUMH JaHUMH Ha OCHOBI YOTHPHOXMIPHOT'O HOPMANIi3yIOUOTO MEPETBOPEHHS
J>xoHcoHa cim’i Sg Oymo moOya0BaHO HACTYITHE PiBHSAHHS HENIHIHOI perpecii:

Y’\z(’l\)Y +§;Y/b+e—(ﬁv—:/v)/ﬁv:| , (1)
ae 2Y — pe3ynbTaT OLiHIOBAHHSA 3a JIHIHHUM perpeciitHuM piBHAHHIM 2Y = 60 + 6121 + 6222 + 6323 v 2y, 2,

1 Z; — HopmaimisoBani 3miHHi Metpuk X;, X, 1 X3, Z;=y;+n; In[(Xj —(pj)/((pj +A —Xj)] ,
0;<X;<@;+1r;, ]=123; b, =0,000158; b =0,48856; b, =0,48502; b, =0,08184; vy =0,89260;
v, =0,83498; y,=0,76269; y,=0,70926; n, =0,49965; m, =0,59684; m, =0,71099; n,=0,51538;
oy =1,954; ¢, =2,703; ¢, =0,262; ¢, =3,313; A, =86,887; A, =41,494; X, = 26,647 ; 1, =13,808.

3HaueHHs cepeHboi BenuuuHU BimHocHOT mommiku (MMRE), Bimcorka mpornosyBanus (PRED
(0.25)) Ta MHOXMHHOTO KoedimieHTy merepminamii mis pisusaHg (1) kpamt (0,2208, 0,6563 i 0,9745) B
MOPIBHSHHI 3 BIAMOBITHUMHM 3HAUEHHSI /15 JiHittHOTO piBHsHusA (0,4919, 0,5313 1 0,9491).

BucnoBku. B po06oTi 3anponoHOBaHO HelNiHiHE perpeciiiHe piBHSHHS JIJs OLIHIOBaHHS KUTBKOCTI
ctpok koxy PHP-cuctem 3 BIAKPHUTHM KOIOM B 3aJIE)KHOCTI BiJf TPHOX METPHK KOHIIENITYaIbHOI MOJIENTi
JaHUX 32 PaxyHOK BHKOPHCTaHHS HOPMalli3yrouoro mneperBopeHHs JIkoHcoHa ciM’i Sg, M0 H03BOISE
IiIBUIIUTH SKICTh BiAMOBIHOTO OLIHIOBAHHS B IOPIBHSAHHI 3 ICHYIOUMMH JIHIHHUMHU PiBHSIHHSIMH.

Cnucok nocujiaHb.

1. Hee Beng Kuan Tan, Yuan Zhao and Hongyu Zhang, Estimating LOC for information systems from their
conceptual data models, in Proceedings of the 28th International Conference on Software Engineering (ICSE
'06), May 20-28, 2006, Shanghai, China. — P.321-330.

2. S. Prykhodko, N. Prykhodko, L. Makarova, and K. Pugachenko, Detecting Outliers in Multivariate Non-
Gaussian Data on the basis of Normalizing Transformations, in Proceedings of the 2017 IEEE First Ukraine
Conference on Electrical and Computer Engineering (UKRCON) «Celebrating 25 Years of IEEE Ukraine
Section», May 29 — June 2, 2017, Kyiv, Ukraine. — P.846-849.
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YJIK 004.627:519.216.2
CTUCHEHHHA 3 BTPATAMHU BUITAJIKOBUX CUT'HAJIIB HA OCHOBI
CTOXACTUYHUX JUDPEPEHIHIAJBHUX PIBHAHb
o.m.u. llpuxoowvko C.b., IIpuxoovko A.C., Hayionanvnuii ynigepcumem xopabnedyoyeants imeni aomipana
Maxkapoea, m. Muxonaig

LOSSY COMPRESSION OF RANDOM SIGNALS ON THE BASIS OF STOCHASTIC
DIFFERENTIAL EQUATIONS
Doct. Prykhodko S.B., Prykhodko S.B., Admiral Makarov National University of Shipbuilding, Mykolayiv

Beryn. Sk Bigomo [1], MeTOIM CTHCHEHHS 3 BTpaTaMU MPU3BOASITH 10 JACsKoi BTpaTH iH(opMallii, a
JaHi, sSKi OyJM CTUCHYTI 3 BHKOPHCTAHHSM METOJIB 3 BTpaTaMH, SIK MPaBHIO, HE MOXYTh OyTH TOYHO
BimHOBIIeHI. B 00OMiH Ha TPUHHATTS LHOTO CIOTBOPEHHS INPU BiJHOBJICHHI MH 3a3BHYail OTPUMYEMO
Habarato OUTBIT BUCOKI KOSQIIiEHTH CTHUCHEHHS, HDK II¢ MOXJIMBO NPH CTHCHEHHI Oe3 BTpaT. B [2] mms
CTHCHEHHS 3BYKOBHX (ayZi0) CHTHAJIB, SIKi pO3MIIAACA SIK BUIIAIKOBI, OyJIO 3alpOIIOHOBAHO 3aCTOCYBATH
croxactnuHi qudepenuiansHi piBHsHEA (CLP). CyTh npeacranieHoro B [2] miaAX0Ay MOJsArae B HACTYITHOMY.
Aypmio curHan abo Woro gactmHa omucyroThcs CJIP. B pesymprari pimeHHS 3amadi mmapamMeTpHIHOT
inentugikamii 3HaxomATbes Koedirientn CJIP. 3amicTh camMoro ayjaio CHrHayy 30epiraeTbCs JIHIIE
iHpopmanis npo kxoediuientn CIP, yacoBoMy iHTepBaii, KpOK AMCKpETH3allii 3a 4acoM, MOYaTKOBUX
YMOBaX, BKJIFOUAIOYM CTapTOBE 3HAUEHHS T'eHepaTopa ICEBIAOBHIIAIKOBUX YHCEN 3 PIBHOMIPHHM 3aKOHOM
posmnoaury. BimHOBIEHHS ayio CHUTHATY BUKOHYETHCS IIISTXOM YHcelbHOro pimenHs C/IP 3 BimmoBimauMu
KoeilieHTaMH 1 MOYaTKOBUMH yMOBaMH. 3ayBaKuMO, 10 po3riisiHyTe B [2] miniiine C/AP 2-ro mopsiaky He
3aBXM TPU3BOAMTH JI0 33JI0BUIBHHUX DPE3YJbTATiB BiIIHOBIIEHHS ayJli0 CHTHAJB, OCOOJIUBO TPU BEIHUKHX
koe(dimienrax ctucHeHHs. lle B mepmry depry mMOB'SI3aHO 3 THM, IO PO3IMOAUT OpAMHAT aydio CHUTHAITY
ICTOTHO BiJIPi3HAETHCA BiJ HOpMaJIbHOrO. TOMy BHHHKa€e OTpeda B yJOCKOHAJIEHH] 3a3HAYEHOTO i IXOY.

Bukaan martepiaay. /[ nominmmeHHs SKOCTI BiIHOBJICHHS BHITQJKOBUX CHUTHAJIB IICIS CTUCHEHHS
MIPOIIOHYETHCS 3aCTOCYBATH TIOIEPEIHIO HOpMAITi3aIlifo iX OpAMHAT TaK, SK, HAIPUKIaL, e pooutses B [3].
JJist IbOTO BUKOPHCTOBYETHCS MepeTBOpPeHHs [)koHCOHA ciMelicTBa Sy, ke € OIEKTUBHHUM 1 HE MPU3BOAUTH
IO JO0AaTKOBOi BTpaTd iHQopmauii. s BiIHOBIECHHS BHUNAIKOBMX CHTHaliB yucenbHe pimenHs CIP
MIEPETBOPIOETHCS 3a JIOTIOMOTOI0 3BOPOTHOTO TepeTBOpeHHs J[oHcoHa cimetictBa Sy. BimzHaummo, npu
peatizailii 3a3HaY€HOT0 CTUCHEHHS BUITJIKOBUX CUTHAJIIB HEOOXITHUH TaKOX METOJl MOJICIIOBAHHS 3HAYCHb
BUMAJKOBOI BENWYMHH 3 po3moAaiioM [aycy 3a 3HaueHHSAMH BHIAJKOBOI BEIHMYMHH 3 PIBHOMIPHUM
po3nogiiom ©Oe3 BiAOpakoByBaHHS OCTaHHIX. B 4KOCTI Takoro MeTOMy 3acTOCOBYETHCS METO
3anponoHOBaHui B [4]. PO3riIstHyTO puKIia  CTUCHEHHS BUTIAIKOBOTO CUTHANY X(t), 1o onucyetrbest CIP

X'+20cz>'<+bzz(y+nArsh(i))%(\/l+ X2 ) —xzi/[x(u 22)]= 2b, %\/Dzaz(l+ 22) n(t), (1)

ne X =(x—o)/A; n(t) — 6inumit mrym; y, n, ¢ Ta A — mapameTpu nepetBopenHs JloHcoHa cimeifcTa Sy
z=y+nArsh(X); D, — aucnepcist z(t); b?=a?+p2; a, i P, — BiAMOBiAHO KoeDillieHT 3aracanHs i cepeHs
yacToTa KOpeNsUiiHOl (YHKLIi HOpMai30BaHOTO BHMAAKOBOro mpomecy z(t), mo omucyerbess CIP
Z+20,2+b?z=2b,,/D,a,n(t).

Benuke cTucHeHHs BUIaIKOBOTO cUTHANY X(t) MocATaeTbes 3a paxyHOK 30epiranHs mapametpis C/P
(1) 3amicTp 30epiraHHs opamHaT curHamy X(t). [loHOBIEHHs BHIIAAKOBOTO cUrHamy X(t) BigOyBaeThCs

nursixoM uncensHoro pimenHs CJIP (1) 3a merogom Efinepa.

BucHoBku. B po0oTi yA0CKOHAJIEHO METOJ] CTUCHEHHSI 3 BTpaTaMH BUIAJKOBHX CHTHAJIIB HA OCHOBI
3aCTOCYBaHHS MOTMEPeIHLOT HOpMalTizallii iX OpAMHAT 3a JOTIOMOTOK0 OiEKTUBHOTO TIEpETBOPEHHS J[»OHCOHA
ciMericTBa Sy, IO JO3BOJISE TiABUIITUTH SIKICTh X BiTHOBIICHHS MTPH BEIMKUX Koe]iIlieHTaX CTUCHEHHS.

CnHcok MocuJjiaHb.

1. Pu, .M. Fundamental Data Compression / I. M. Pu. — Elsevier, 2006. — 246 p.

2. Ilpuxonsko, C.b. CxxaTue 3ByKa Ha OCHOBE CTOXAaCTHUYECKUX IU(PPEepeHIIHANLHBIX YPaBHEHUH BTOPOTO
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4. Tpuxonpko, C.b. MojemoBaHHs TayCiBCHKUX BUMAIKOBHX BEIHYUH i3 BUKOPUCTAHHSIM IEPETBOPEHHS
xoncona i3 cim’i SU / C. b. Ilpuxoapko // Inpopmarnka Ta MaTeMaTHuHi MeToau B MoaemtoBanHi. — 2015.
- 1.5, Ne.1. - C.92-97.
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YK 342.951:351 _
IH®OPMAIIMHA CYTb KOHCOPHIMHUX EKOTOHIB 3AXHUCHOI'O THUITY HA
HJIAXAX 3AJII3HAYHOI'O TPAHCIIOPTY

Pyoa M.B., Hayionanvnuii ynisepcumem "Jlvsiscoka noaimexnixa", Yxpaina

INFORMATION PRINCIPLES OF THE FUNCTIONING OF CONSORTIVE
PROTECTIVE ECOTONES
Ruda M.V., Lviv Polytechnic National University, Ukraine

Beryn. Crpykrypa i1 ckiam iHGOpMAIlidHAX TIOTOKIB CHUCTEMH IOTO/KCHHS AaHTPOIOTEHHOI mil
MOBHHHI BIAMOBIIaTH CTYPYKTYpi Ta (DYHKIIOHATHHUM OCOOJIMBOCTSM KOHCOPLIHHHX E€KOTOHIB 3aXHCHOTO
Tty (KE3T) 1 y3romkyBatucs 3 pe>kuMaMu IPHUPOJOKOPUCTYBAHHS.

Hiaraoctuky 06’extiB KE3T cmig mpoBoAWTH Ha OCHOBI BiIHOIIEHHS KOMPOEMHOCTI OTOYYHOHOTO
cepemoBumia g0 mpupomoemkocti KE3T. OcobnmBoi yBarm # aHamizy B 3B’SI3Ky 3 ITUM 3aCITyTOBYE
iHpopMaLiiiHa CyTh 3aPONOHOBAHOTO MiAXOMY.

Indopmariitna cucrema (IC) siBisie co0010 CKIIAHY CHCTEMY, sKa 00'€eIHy€E OOYMCIICHHS, KOMYyHIKaIlil
ta ¢izuuni nmponecu. IC mns KE3T mae iepapxiuauii piBeHb CTPYKTYpH, IOTOKH iH(OpMaIli Ta cucreMy
NpSMUX 1 3BOPOTHUX 3B’SI3KIB 1 TPYHTYEThCS Ha TIMOTE31 MPO Te, IO 3MIHU Y CHCTEMi 3yMOBJICHI IUMHU
3B’s13kaMu. OTpUMaHHS KiHIEBOTO Pe3yibTaTy — € (QYHKLIEI MapaMeTpiB OKpeMHX OJIOKIB CHCTEMH, SIKHUMHU
HeoOXiTHO KepyBaTHUCS TpH OOIPYHTYBaHHI Ta TPHUHHATTI YHPABIiHCHKUX pIllleHh MIOAO €KOJOro-
exoHoMiuHOTO po3BuTKY KE3T Ha nuisxax 3aqi3HUYHOTO TPAHCIIOPTY.

Buknag martepiany. 3o6pazumo IC KE3T y Burisini Tppox B3a€MOIIOB’ I3aHUX MOAYiB-0JIOKIB, Je:

- Monyne exonoriunoro anamizy KE3T Brimrouatume ieHTH(iIKAIiO; OIIHKY BUKOPHUCTaHHS
notenriary KE3T; Buginenss mosHonpodimsHUX Ta HermoBHONpOohimsHuX KE3T.

- Moaynp mpoextyBanas KE3T. AnropuTm 3acToCyBaHHS IOKa3HHKIB mepeadadae: ONTUMI3AIi0
crpykrypu KE3T — 3HaxomxkeHHS ekcTpeMyMy NeBHOI ¢yHKUiT abo BHOOpY HaKpamoro (ONTUMajIbHOTO)
BapiaHTy 3 0€3/1i4i MOXJIWUBHX — HaWOUIBII HAMIMHWM CIOCOOOM 3HAXOIDKEHHS HAWKPAIIOTO BapiaHTy €
MOPIBHSUTFHA OIIHKA BCIX MOXKJIMBUX BapiaHTiB (anbTepHaTHB); KoMrpTMeHT-Moj e KE3T — meton aHamizy
craructuuaux naHux KE3T, sk cykymHOCTi OJIOKIB, MOBS3aHUX MK COOOKH BXIJHHUMH 1 BUXIIHUMHU
MMOTOKaMH PEYOBWHHU 1 eHeprii; (iropuzopemeiariisi TpyHTY — B OCHOBY METOJy IOCTaBJICHO 3ajady
pO3po0KH HOBOTO €(pEKTUBHOTO, YHIBEPCATHHOTO, IOCTYITHOTO, €KOJIOTIYHO Ta EKOHOMIYHO OOTPYHTOBAHOTO
cnoco0y pemMenialii COpsSMOBAHOTO Ha KyJIbTUBYBaHHS KOMIUIEKCY peMeniaTiB: MIiKOpU3HI TpuOu Ta
acoliiioBaHi 3 HUMH POCIHHHI MIKPOOPTaHi3MH, IO BOJIOMIFOTH MOTEHI[iAJIOM JI0 BUCOKOi pu3ocgepHoi
Olopememiartii TpyHTy in situ; OloiH)KEHEpHI CIOpYyAW — CKIIAX 1 CTPYKTypa HacapKeHb, SKi 32 yMOBH
inTeHcuikailii 3ami3HUIl 34aTHE 30epiraT/BiIHOBIIOBATH OiO0THYHE Ta JaHaapTHE pI3HOMAHITTS,
migpunryBatu npoayktuBHicte KE3T 1 3patHicTe 1X 70 caMOBiAHOBICHHS, 3a0e3ledyBaTH EKOJOTIYHY
0e3IeKy TepuTopii — TaKWi CTaH, 3a SKOTO HE BUHUKAIOTH €KOJIOTITHI pu3uKH, 30epiraerbes 3aaTHicTs KE3T
BUKOHYBATH TeMep i B MaOyTHhOMY €KOHOMIYHI, €KOJIOTIYHI 1 comianbHi (QYHKIIT Ha NUIAXaX 3aJI3HUIHOTO
TPaHCHIOPTY.

- MOJYJb €KOCHCTEMHOro MOHiTOpuHry i koHTpomto sxocti KE3T. ExocucremHHMi MOHITOpHHT i
koHTpoIb sikocTi KE3T momilbHO TpOBOAMTH 3a HACTYITHHMHM ITOKa3HWKaMH: (QyHKIIOHaIbHA poib E3T;
CTPYKTYpHO-pyHKIioHAIBHI ocobmuBocTi KE3.

BucHoBku. /[lns oTpuMaHHS JOCTOBipHOi iH(popMaIii HEOOXigHO 3alpONMOHOBAHUM  ITiJXiJ
peai3oByBaTH B TAaKMX HampsMax: 3acTOCYBaHHA HE TINbKM METOJIB MaTeMaTW4HOI CTAaTHUCTUKH, a I
iH(pOopMaIii Tpo MeXaHi3MH peakxilii EKOTOHIB Ha 30BHINIHIH BIUINB; BUABICHHS CTYIEHS BIUIMBY KOHKPETHHUX
30BHIIHIX (akTopiB Ha ctaH HIIC; BcTaHOBIIEHHS BIUIMBY B3a€MO3B'S3KIiB Pi3HHMX NapameTpiB; BUBUEHHS
NEePiOIUYHOCTI 4acoBOi 1 MPOCTOPOBOI MIHJIMBOCTI aHANiI30BAaHMX HapaMeTpiB y KOHCOPLISX; OTPUMAaHHS
MO>KJIIBOCT] PO3JITIBHOI OIIHKY KUTBKICHUX MapaMeTpPiB PO3BUTKY MPHPOIHUX 1 aHTPOIIOT€HHUX MPOIIECIB B
KOHCOPUIsiX 1 MPOTHO3YBaHHs TCHCHIIN B €KOTOHAX NPHU CYKYITHOMY BIUTUBI MPUPOIHUX 1 aHTPOTIOTEHHHUX
(akTOpiB; BU3HAYEHHS ONTHMAIBHOIO YHCIIAa HATYPHUX BUMIPIOBAaHb OJHOTO MapaMeTpa B €KOTOHI 1 PiBHA
JIOCTaTHBOI TOYHOCTI IHCTPYMEHTAIBHHUX 3aC00IB €KOJIOTIYHOT'O MOHITOPHHTY.

3araipHUN aNrOPUTM BHUKOPWCTAHHA BH3HAUEHUX ITOKA3HWKIB IIOEJHYE BCTAHOBICHHS 1 OIHKY
BIMOBIAHUX (PAKTOPiB HABKOJHUIIHHOTO IpuponHoro cepepoBuma (HI1C) nursxom npsMoro abo HEMpsIMOTO
BH3HAYEHHsS 3a MaTepiajJaMl MOHITOPHHTY iX KIJIBKICHHX ITOKa3HHKIB, a TaKOXX CTBOPEHHS Ha OCHOBI
0araToCneKTpaJbHUX JaHUX MMPOCTOPOBOI OCHOBH ISl OIIIHKM BIUTMBY 00'ekTi 3aimizaui Ha ctad HIIC.
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VK 004.236.13 _
3ABE3INNEYEHHSA BE3ITEKHW IHOOPMANIMHUX CUCTEM BIJI KIBEPATAK

o0.m.u. Tonona C.B., x.m.n. bpainoecexuit M.M., Kuiscokii nayionanvnuil ynisepcumem im. 1. [llesuenxa;
Tonwna E€.0., /IVT, m.Kuis, Yxpaina

SECURITY OF INFORMATION SYSTEMS FROM CYBERNETIC ATTACK
Doct. Toliupa S., Ph.D. Brailovsky M., Taras Shevchenko National University of Kyiv;
Toliupa E., DUT, Kyiv, Ukraine

Beryn. KiGepOesmneka siBise co0OK0 cTpaTeriuHy KOMIUIEKCHY MpobieMy Oynab-sKOi JepikKaBH, siKa
MePeayCiM CTOCYETHCS €KOHOMIKM KpaiHH, OCOOJMBO €JIEKTPOHHOI MPOMHUCIIOBOCTI, B TOMY YHCII HMHUTaHb
PO3BHTKY 1HQPACTPYKTypH CIICKTPOHHUX KOMYHIKaIlid, TEXHOJOTIH KiOep3aXHWcTy  Iep’KaBHHUX
iHpOpMaLitHUX pecypciB, 00’ €KTiB KpUTHYHOI iH(pOpMaLiiHOT iHPPACTPYKTYypH, BU3HAYCHHS 3aX0MIB 100
00pOoTHOM 3 KiIOEP3IIOUMHHICTIO Ta KiOepTEepOPU3MOM TOIIIO.

Buxaan martepiany. CucreMy BUSBICHHS MEPEKEBUX BTOPTHEHB 1 BUABJICHHS O3HAK KiOepaTak Ha
iHpOpMaIliiiHI CHCTEMH BXE JaBHO 3aCTOCOBYIOTBCS SK OJMH 3 HEOOXigHHX pyOexiB 00OpOHH
iHpopManiiiaux cucreM. Po3poOHMKaMu cucTeM 3axucTy iH(popMalii Ta KOHCYJbTaHTaMHU B I Tamysi
aKTHBHO 3aCTOCOBYIOTHCSI TaKi HOHSTTS, SIK 3aXUCT IO MEPUMETPY, CTAL[lOHApHUH 1 AMHAMIUYHMHA 3aXHCT,
CTaJu 3'IBJISITHCS BJIACHI TEPMiHM, HAPUKIIA]l, MPOAKTHBHI 3aCO0M 3aXHCTy.

Ha croroaHni cuctemu BUSBIICHHSI BTOPTHEHB 1 KidepaTak 3a3BHU4ail SBIAIOTH COOOIO0 MporpamHi abo
anapaTHO-NIPOTPaMHi pIillIeHHs, $SKi aBTOMAaTHU3yIOTh IMPOIEC KOHTPOIK TOJIii, mo BigOyBarOThCS B
iHdopmartiitHiii cucteMi abo Mepeki, a TaKOXK CaMOCTIHHO aHATI3YIOTh I1i TIOii B IMOIIyKaX O3HAK IMpo0eM
KibepOesneku. OCKITbKY KUIBKICTh PI3HUX THINIB 1 cr10co0iB opraHi3allii HeCaHKIIOHOBAaHUX MPOHUKHEHb B
gy Mepeki 3a OCTaHHI POKM 3HA4YHO 30UIbIIMIIACS, CUCTeMH BusBIeHHS KiOeparak (CBKOA) cramm
HEOOXiTHUM KOMITOHEHTOM iH(QpacTpyKTypH Oe3TeKH OLTBITOCTI OpraHi3alliii.

Cucremu BUSBIICHHS aTak, K 1 OUTBIIICTh CyYacHUX MPOTPAMHUX MPOAYKTIB, IIOBUHHI 3aI0BOJIBHSITH
psay Bumor. Lle 1 cydacHi TexHOJOTil po3poOKH i OpieHTYBaHHS Ha 0COOJIHMBOCTI Cy4acHHX iH(pOpMaLiiHUX
MepexX 1 cyMicHICTh 3 iHmMMH nporpamami. L1{o6 3po3ymitu, sk npaBuwibHO BukopucTtoByBaTH CBKOA,
MTOTPiOHO YiTKO MPEACTABIIATH, K BOHU IPAITIOOTH 1 sKi 1X Bpa3JINBi MicCIIs.

KibGepHernyni ataky Ha iHGOpPMAaLIHY CHCTEMY Peali3ylOThCS FOJOBHHUM YHHOM 32 PaxXyHOK JaHUX
kibeparak: aHami3 MepexeBoro Tpadiky, CKaHyBaHHS MepeXi, 3arpo3a BUSBICHHS MapoJis, IIiaMiHa
TIOBipeHOTO 00'€KTYy Mepexi 1 Imepeaada Mo KaHajgaxX 3B'SI3Ky MOBIIOMIICHB Bif HOTO iMEHi 3 MMPUBIACHEHHIM
Horo mpaB AOCTYIy, HaB'sI3yBaHHS MOMHIIKOBOI'O MapIIpyTy MEpeKi, HECAHKIIOHOBAaHE BBEIEHHS 00'€KTYy
MepexXi, BiIMOBa B 0OCIyroByBaHHI, BHOAJICHHH 3amycK AoAatkiB. Lli 3arpo3m MoKyTb NpOSBISATHCS Y
BUTJISII STK HABMHUCHHX, TaK 1 HCHABMHUCHUX TIOMHJIOK, 3001B 1 BIIMOB TE€XHIKH i MPOTPaMHOTO 3a0e3MeUeHHS,
MIKiJTUBOTO BIUTUBY 31 CTOPOHM 3JIOYMHHHUX CTPYKTYP 1 KpUMIHAIBHUX €JIEMEHTIB.

OTtxe, 3aco0u BUSBIICHHS KiOEpHETHMYHHMX aTak 3a0e3MeuyloTh OJep)KaHHS NaHUX 3 Mepexi Mpo
3MIOBMHCHY aKTHBHICTh B 3p03yMminy iH(popMalilo, ska Moxxe OyTH BUKOPHUCTaHW IS YCYHEHHS
MITBEPKCHUX TIOPYIICHL OE3MMeKH 1 3a0e3ledueHHs BiANOBIAHOCTI HOPMAaTHBHUM IOKyMeHTaM. Habip
3pYyYHHX y BHUKOPHUCTOBYBaHHI amapaTHHX 3aco0iB BiJJI3epKaJICHHS 3arpo3 I03BOJISE aiMiHICTpaTopam
LIEHTPATi30BaHUN 3HAXOAWTH, BH3HAYATH IPIOPUTETHICTh 1 BigoOpaXkKaTH 3arpo3d 3a JIOTIOMOTOIO BXKE
YIIPOBAKEHUX B iHYPACTPYKTYPY MEPEIKHUX MPUCTPOIB 1 MPUCTPOIB 3aXUCTY .

BucHoBKH. AHANI3yrOuW JaHi TOJIOKEHHS TPO 3AIHCHEHHS KiOGpHETHYHHMX aTak, MOXKHA JIHTH
BHCHOBKY, IO PO3TJISIHYTI BHIE MOYJIMBOCTI 3aXUCTy JaHUX He OyAyTb y MOBHiH Mipi €(eKTHBHI SKIIO iX
HE BUKOPHUCTOBYBATH Y €JUHOMY KOMIUIEKCI.

3aco0u BUSIBIICHHS KiOEpHETHYHUX aTak 3a0e3MeuyroTh OfepKaHHS JaHUX 3 MEpexi Mpo 3J0BMHUCHY
aKTHBHICTb B 3pO3yMiny iH(poOpMaLilo, sfka MOXXe OyTH BUKOPHCTAHMH Ui YCYHEHHS MiJTBEPIKCHUX
nmopyiieHs Oesnekn 1 3a0e3ledeHHs BiANOBITHOCTI HOPMAaTHBHUM JIOKyMeHTaMm. Halip 3py4yHHX ¥y
BHUKOPHUCTOBYBaHHI  amapaTHUX  3aco0iB  BigA3epKajeHHS  3arpo3  JO3BOJSE  amMiHICTpaTopam
LIEHTPaTi30BaHUK 3HAXOJUTH, BHU3HAYATH IMPIOPUTETHICTH 1 BimoOpakaTW 3arpo3u 3a JOTOMOTOI0 BXKE
YNPOBaIKEHUX B IHPPACTPYKTYPY MEPEKHUX MPUCTPOIB 1 HPUCTPOIB 3aXUCTY.

CnHcoK NMoCuJIaHb.

1. bespyk B.M. Haykoemkne TEXHOJIOTMH B HWHPOKOMMYHHKAIUSIX: 00paboTka WHPOpPMAIUH,
kubepbe3onacHocTh, uHpoOMarmonnas 6oporsba / bapannwk B.B., Tomoma C.B. u ap. Komnektushas
monorpadis. XappkoB — Komnanus CMUT — 2017. — c. 620.

2. Toliupa. S. V. Nakonechny. V. S. , Brailovskyi. N. N. Building Cyber-Security Systems of Information
Networks Based on Intellectual Technologies// Scientific & practical cyber security journal (SPCSJ) Ne 1.
[Electronic journal]. URL.: http://journal.scsa.ge/issues/2017/09/432.
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VIIK 681.121
MO/JIEJTIOBAHHS BTPAT TUCKY B TPYBOIIPOBOJIAX TA PO3POBJIEHHS
MMPOTPAMHOTI'O 3ABE3NEYEHHS U151 PO3PAXYHKY MOr0 3MIHM

Kk.m.H. Bunnuuyk A.I'., Isano-Ppankiecokull HayioHAIbHUU MeXHIYHUL YHigepcumem Hagdmu i 2asy

MODELING OF PRICING LOSS OF PIPES AND DEVELOPING SOFTWARE TO
CALCULATE ITS CHANGE
Ph.D. Vynnychuk A.G., lvano-Frankivsk National Technical University of Oil and Gas

Betyn. Ilpu po3paxyHKy TpyOOIIpOBOAIB TOJIOBHUM 3aBJaHHSIM € BU3HAUCHHS 3arajbHOTO Ieperary
THCKY Ha poOouiil minsHmi. Bimoma naykoBa mpans [1], B SIKid pO3rIsAalOThCS NPUKIATHI MUTAHHS
BUBYCHHS TiIpOAWHAMIYHHUX TPOLECIB B €TaJOHHUX BUTPATOBHUMIPIOBAILHUX ycTaHOBKax. HaBeneHi B Hilt
3aJIeKHOCTI 1 pe3yJIbTaTH PO3PaxyHKIB CTOCYIOTHCSI BTPAT THUCKY AJSI PI3HUX BHUIIB MICLEBHX ONOPIB (3TUH,
po3mupeHHs abo 3BY)KEeHHS, IIEPEX0IH IPH 3MiHi JiaMeTpa TpyOu).

BukoHaHHS TigpaBIivHUX PO3paxyHKIB TPyOOIPOBITHUX MEPEK BUMarae 6arato poOOTH i TpUBAIOTO
yacy. CTBOpEHHsS NPOrpaMHOro 3a0e3NeueHHs U TiAPaBIiYHOTO PO3paxyHKy TpyOOmpoBoIy 3HAYHO
CIPOCTHTh BHWKOHAHHS I[hOT0 3aBAaHHA. KpiM TOro, HeoOXiZHUM € pPO3pPOOJIEHHS Yy3araJbHEeHHX
3aKOHOMIPHOCTEH ISl pi3HUX Aiana3oHiB uncell PeiiHonbAca 3 ypaXyBaHHSIM JIaMiHAPHOTO, TIEPEXiAHOTO i
TypOyJIEHTHOTO PEKUMIB MTOTOKY Ta3y.

MeTto0 poGOTH € MOAECTIOBaHHS BTpPAT TUCKY B TPYOONPOBIZHUX Mepexax Ta pO3pOOIeHHS
MPOTPaMHOTO 3a0e3MedeHHs I pO3paxyHKy HOTro 3MiHH.

Buknag martepiany. [lyis moOynoBu MaTreMaTUYHOT MOJIENI, SIKY TOKJIaJCHO B OCHOBY PO3pOOJIEHOTO
IIporpaMHOro 3ade3nevyeHHs 0yJ0 NpoaHali30BaHi 3aKOHOMIPHOCTI BTpaT THCKY B TpyOompoBoaax. 30Kpema,
TEOPETHYHWH aHalli3 3aJeKHOCTEH BTpaT THCKY ra3y 3a yMOB HAasBHOCTI B TPyOOIPOBOJI JIaMiHapHOTO,
MepexigHoro i TypOyJieHTHOro pexxuMiB Teuii. IIpu 1[bOMY BHKOPHCTOBYBAIHCS BiJIOMi anpokcUMamiiHi
3aJIeKHOCTI JUI Pi3HUX BB TIpaBIiuHUX OMOPIB, a caMe BTPATU THCKY: Ha TepTs B TpyOi, Ha OMOpi 3rHUHY
TpyOH, TIpH 3BY)KEHHI Ta PO3MIMPEHHI TOTOKY .

Jnst po3poOJIeHHsT NMPOTpaMHOro 3a0e3NeueHHsI 3aCTOCOBAHO MOBY IporpamyBaHHS «JavaScripty.
Po3pobiene nporpaMHe 3abe3neveHHs A03BOJISIE BpaxyBaTH reOMETpHYHY (popMy caMoro TpyOoonpoBoay Ta
napamMeTpH NOTOKY B TPyOOIPOBOII.

Jnst mpoBesieHHsT arpoballii mporpaMHOTo 3a0e3MeUeHHsT BAKOHAEMO PO3PaxXyHKH BTPAT TUCKY IS
IIOTOKY MPHPOJHOTO Tasy 3a MaIMX 3HAYeHb BHTpATH (10 5,5 M*/rox) B TpyGompoBosi aiamerpoM 16 mm.
Taxi BXigHI apaMeTpu MOJENIOITh OyIMHKOBY MEpeXy HoAadi MpUpOTHOro razy crnoxusadaMm. Pobora 3
MIPOTPaMoI0 BiI0OyBA€ETHCS HACTYTHUM YHHOM.

[oe

Beegite 3HaueHHA WopckocTi
Pucynok 1 - BxinHi gani PucyHok 2 - BuxinHi gaHi

BucHoBku. Ha OCHOBI mpoBeneHUX JOCHIPKCHb MOXHa 3pOOUTH BHCHOBOK IIPO JIOIIJIBHICTh
3aCTOCYBaHHS PO3pPOOJICHOTO MPOrPaMHOro 3a0e3neueHHs. 3a OTPUMAaHUMU pe3yJIbTaTaMHU OYEBUIHUM € Te,
10 TIporpamMHe 3abe3nedeHHs 3 JOCTATHBOIO TOYHICTIO OMUCYE TiIpaBIlidHi BTPATH B TPyOOIpoBOaax i MOXe
3aCTOCOBYBATHCh [UIS BUKOHAaHHS MPOMIKHUX pO3paxyHKIB TpyOONpPOBIMHMX Mepex. Takox, maHe
nporpaMHe 3a0e3neueHHss Moke OyTH 3aCTOCOBAHO AJIS BIpTyalbHUX JTa0OPaTOPHHUX POOIT B HABUAIBHOMY
MIPOIIECi CTYACHTIB PO ITHHAX CIICIiaTbHOCTEH.

Cnucok nocu/iaHb.

1. Cepentox O.€. MozenroBaHHs BIUIMBY MapaMeTPiB Ta30BOi MEpeXi Ha TOYHICTh IEPEBIPOYHHUX YCTaHOBOK
U1 10Oy TOBUX JMiumIbHUKIB razy / O.€. Cepentok, A.I'. Bunanuyk // MeToau Ta npuiagy KOHTPOIIIO SIKOCTI
—2009. — Ne23. - C. 79-83.
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YV]IK 004.428.4
OCOBJIHNBOCTI BUKOPUCTAHHS TA OBMEXEHHSA ITPOT'PAMHOI'O
THTEP®ENCY GOOGLE DRIVE
Axoeun C.B., 0.m.n. Menvnuuyk C.1., lsano-Dpankiecokuti HayionarbHull mexHiuHul
yHigepcumem Hagmu i 2azy

SPECIFIC AND LIMITATIONS OF GOOGLE DRIVE APPLICATION
PROGRAMMING INTERFACE
Yakovyn S.V., Doct. Melnychuk S.1., Ivano-Frankivsk National Technical University of Oil and Gas

Introduction. Google Drive as well as other Cloud storage platforms (One Drive from Microsoft,
DropBox, and others) enables the collaborative work. It also allows that not only for Web users, but for the
Internet applications. They can use it to share the results among users of the application or to deliver some
files to other applications, for example, for post-processing. The amount of such applications grows rapidly.
From the developer’s view it’s important to consider that the reference guide might not exactly match the
exposed functionality. That’s why it is important to verify the parts of an application programming interface
(API) before starting the development of the module the depends on it.

Presentation of the material.

One of the issue that was met during development of collaborative work via Google Drive was that a
writer has rights not only edit but also share a document with others. That was against the feature
specification of the developed module. The guide reference has documented the possibility to turn the ability
to share for users with role writer, fig. 1a, off but unexpectedly that was a property of a shared document [1]
and not a property the user permission we expected to be, see fig. 1b.

role The role granted by this permission. While new values may be 'viewersCanCopyContent”: boolean,
supported in the future, the following are currently allowed: ‘writersCanShare' : boolean,
- 'permissions”: [

o Gk et pern ons Resource
= owner ] :
« writer ‘permissionIds": [
« commenter string

a) - reader b) 1,

Figure 1 —a) Possible Google Drive user roles; b) A part of Google Drive resource properties

The other, the most critical issue, that required changes to the module architecture, was the ability to
expire a user write permission after certain moment of time. The Google Drive application programming
interface documented such an ability, see fig. 2, but it doesn’t work, though [2] mentioned nothing about any
limitations. Further investigation revealed that there is an issue about this property in Google bugs tracking
system.

expirationTime The time at which this permission will expire (RFC 3339 date-time)
Expiration times have the following restrictions:
« They can only be set on user and group permissions

« The time must be in the future

+ The time cannot be more than a year in the future
Figure 2 — A permission expiration time property

Also, we discovered the ability to use create permission method to update permissions but only to
raise them. This allowed to simplify the module update permission code.

Conclusion. As shown our experience it is very important not to blindly believe the reference guides
but prototype usage of all the API the developed module depends on. Neglecting that can lead to serious
work in progress redo including changes to the module architecture.

References.

1. Google Drive APIs. REST. Files. Overview - [Electronic resource] / Access mode: https://developers.
google.com/drive/v3/referenceffiles.

2. Google Drive APIs. REST. Permissions. Overview - [Electronic resource] / Access mode:
https://developers.google.com/drive/v3/reference/permissions.
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YK 004.042
JEKOAYBAHHA I'OJIOCOBOI'O CUTHAJIY HA OCHOBI
IMITYJIbCHO-KOJIOBOI MOJIY JIAIIT
K.¢p.-m.n. Kacanuyx M.M., Opuwgax P.T., Knaoiii FO.M., Ilexenvna B.B. Tepnoninvcokuil nayionanbHull
eKOHOMIUHUL YHigepcumem, Ykpaina

DECODING OF VOICE SIGNAL ON THE BASIS OF IMPULSE-CODED MODULATION
Ph.D. Kasianchuk M.M., Oryshchak R.T., Kladiy Yu.M., Pekel’na V.V. Ternopil National
Economic University, Ukraine

Beryn. B maHumit 9ac croctepiraeTbesl akKTHBHUIM PO3BUTOK 1 BIPOBAKEHHS HOBHX 3ac00iB 3B 'SI3KY 1
TEJICKOMYHIKAIliif, 30KpeMa, CydacHHX IU(PPOBUX Tene@OHHMX MeEpeX 1 BIAMOBIAHOIO abOHEHTCHKOI'O
yCTaTKyBaHHS, a TAKOX PO3BUTOK KOMI'TOTEPHOI TeledoHii 1 cymyTHUKOBHX 3ac00iB 3B's13Ky. Bukopucranus
nuGpoOBUX METOIIB TPEICTaBICHHS, OOpPOOKH 1 Tepenadi MPHBOIUTH A0 0araTOKpPaTHOTO 30UTBIICHHS
3aliMaHOl CMYTH 4YacTOT 1, SK HACHIJOK I[bOT0, JO0 0araTOKpaTHOrO 30UIBIICHHS INBHIKOCTI mepenadi
iHpopmaniiinux moBimomuenb. Kpim Toro, iHdopmarmis B mepeBaxHid OUTBIIOCTI BUMAAKIB HOCUTH
MIPUBATHUH, KOHQIICHIIHHNN XapaKTep, TOMy BCE€ YacTillle 0 TepeAarouoi amapaTypu i KaHalliB 3B 'SI3KY
TIpeN 'SBIIAETHCS BUMOTA 3a0e3TeUeHHS 3aXUCTy TepeaaBanoi indopmMarlii BiJ HECAaHKIIIOHOBAHOTO JTOCTYITY.
BupimenHs: mpoGiieMu JIeKHTh B 001acTi pO3pOOKH e(PEeKTHBHUX METOMIB IH(POBOTO MEPETBOPEHHS —
CTHCHEHHS ( KOJyBaHHs ) PiI3HUX IOBIJIOMJICHb, €, K MPABUJIO, HECTAI[IOHAPHUMHU BUTIAJIKOBUMH TIPOIIECAMHU.
OCKIUTBKY HaWIIOMIMpEHIIe 1HPOpMAIlis TMPEACTABISETHCA Y BUTIIAII MOBHUX IOBIJOMIICHB, TO ITHTAHHSI
CTHCHEHHS ( {UPPOBOTO KOJAYBAHHS ) MOBH € aKTyaJlbHUM.

Buknaxg marepiany. ExcnepuMeHTanbHO BCTaHOBJIEHO, IIO B MOBHUX CHTHAJIaX IEPEBaXkaloOTh
HU3BKOYACTOTHI KOMIIOHEHTH, SKi TOBIIBHO 3MIiHIOIOTHCA. lle o3Hawae, MmO pPI3HUIM MDK CyCiIHIMHU
BiJUTiIKaM¥ CHTHaly Ha0arato MeHIna abCOMIOTHUX BETMYMHH CaMUX BIUTIKIB. TakuM 4iHOM, onrdpoBaHmiz
MOBHHI CUTHAJI MOXHA MPEJCTABUTH HE CAMUMH BIJTIIKAMU, a PI3HUIIMH CYCITHIX BIAJIIKIB, MEHIIUX IO
BEJIMYMHI 1, OT)KE, BOHU BHMararoTh MeHIIle OiT Juis cBoro npezactaBieHHs. [1lo0 TouHine mepenatu ckauyku
PIBHS TYYHOCTI CHTHAIIB 1 YCYHYTH €(eKT MIPOIOPIIHHOTO 30iIbIICHHS 4YHcia OiT, HEOOXiMHOTO s
MIPEICTABIICHHS PI3HUII BETMYUH CYCIIHIX BiJUIIKiB MPH 3011bIICHHI TYYHOCTI HU3bKOYACTOTHUX KOMITOHEHT
IpU HE3MIHHOMY CHEKTPaJIbHOMY CKIIaJi, 3aCTOCOBYETHCS KOMYBaHHS (KBAHTYBaHHS) Di3HMLI CYCIAHIX
BIIJTIKIB TIPOBOJUTHECS 3 BPAaxXyBaHHSAM pPiBHS TYYHOCTI 1 JUHAMIKH 3MiHH PIiBHSI TYYHOCTI (aMILIITyIIN)
onn(ppoBaHOTO MOBHOTO CHUTHaJTy 1 HOTO CHEKTpaJpHOrO cKiaay. B HalmpocTimomy BHIagKy KpOK
KBaHTYBaHHsI Pi3HMLI BEJIMYMH CYCIIHIX BIAJIKIB MPOMOPLIHHUI cepenHiil (UM MaKCUMalbHIN) aMILTITYAl
CUTHAJy Ha JaHOMY 4YacOBOMY Bifpi3Ky. B iHIIOMYy BHMagKy KpPOK KBaHTYBaHHS 30UIBIIYETHCS, SIKIIO
JEeKUTbKa pa3iB IMiapsa pi3HUI focsraida 16 (mpw BumiTeHHI 4 OIT I PI3HUIN), 1 3MEHIIYETHCS, SKIIO
pi3HULA AeKiTbKa pas3iB migpsn Oyia MeHmoro, HiX 4. Bei Meronu mmdpoBoro KoayBaHHS MOBH MOXKHA
PO3AUTUTH Ha JIBi KaTeropii: kojaepu GopMU CHTHAIY i KOAEPH JpKepena. Y CBOKO 4epry, CXeMHU KOJIyBaHHS
MOBH MOXKYTh OYTH pO3IiICHI HAa TPU OCHOBHI KjacH. Xo4a iCHYIOTh 1 iHII, TPH BUAUICHI KJacH € CAaMHUMH
nmocrmimxeaumMu. OCHOBHA 3amada i1 (PyHKIS IUX CXeM KOAYBaHHS — IPOAHANI3yBAaTH BXITHWUN CUTHAI,
BUAAJMTH HAAMIPHICTh 1 BiAMOBIIHUM YMHOM 3aKOJyBaTH iH(GOPMATHUBHI YaCTHHU CUTHANY. (s 3HMOKEHHS
IIBUIKOCTI ITU(POBOTO ITOTOKY MOBOIUTHCS PO3POOIIATH Bee OLIBINT CKITATHI METOIN YCYHEHHS HAIMipHOCTI.

Bnacnimok aHamizy iCHyIO9HX METOIB KOAYBAHHS T'OJIOCOBOTO CHUTHANTy BCTAHOBJICHO, IO aallTUBHA

nudepeHuianpHa iMImynbcHO-KoaoBa Monyisitist (AAIKM) € onTUManbHUM METOIOM KOAYBaHHS CHUTHANY.
[lepeBaramu cucremun 3 AJIIKM € Bucoka OIiHKa SKOCTI MOBHOTO CHTHAITy, 3HW)KCHHS LIBUAKOCTI
IMITYJTbCHO-KOZIOBOi MOMYJIAIII TOTOKY a0 32 KOIT/C, Maja 3aTpHMKa CHTHATy, MOXKINBa BiIICyTHICTH
aHAJIOTOBOI TOTNEepeTHb0i 0OPOOKM CHUTHANY, ICHY€E MOKJIMBICTH peaji3alii alroputMy Ha MpPOrpaMOBAHHUX
MiKpocxeMmax, MiATpuMKa IU(POBUX MPOTOKOJIIB Nepenadi (MoaeMHuil, GpakcuMinpHUH 3B's130K ). OCHOBHUM
HEJIOJIIKOM € HasABHICTh OJATKOBHX MPHUCTPOIB (cremiamizoBanux koaekcis AJ[IKM).
Posrnsanyto ocHOoBHI mpuHImnM moOymoBu cucteM 3 AJIIKM, mnpoaHami30BaHO AMCKpETH3AIliio i
KBaHTyBaHHs (SIK 3 PIBHOMIDHMM KPOKOM, TaK i mpu JiorapuMIiuHMX 3aKOHAX KBaHTyBaHH:). JlocmimkeHo
MeXaHi3MH aJalNTHBHOTO MPOTHO3Y 1 BiAHOBICHHS CHUTHAy, afalTHBHE KBAHTYBaHHS Ta OCOOJIMBOCTI
MOOYIOBU CUCTEM Y pa3i OaraTokpaTHoro KomyBaHHS. [IpoaHamizoBaHO XapaKTEPHCTHKHU Tepenadi TaHuX 3
BHUKOPUCTAaHHIM BHUCOKOIIBUAKICHUX MoJieMiB. Po3poOmneHo anroputm yHiBepcanbHoro aexogepa AAIKM i
CTBOPEHO Ha HOTr0 OCHOBI MPOTrpaMHHI MOJYJb KOJIyBaHHS MOBHOI'O CHTHaly B cepenoBumi Matlab 6.5.
ExcriepuMeHTabHO TOCTiKEHO, O e(pEKTUBHIIMIAM € alTOPHUTM, aJalTHBHUI MPOTHO3YIOUHH MPHUCTPii
SKOTO 3MIMCHIOE TIPOTHO3 3a OJIHIEI0 MONEPETHHOI0 TIOXHOKOI KBAaHTYBaHHS 1 OJHOMY IIONEPEIHBO
nepeadaueHOMy BiJUIIKYy, OCKUIBKM B HBOMY MeHIIEe (a30BHX 1 aMIUTITYJHHX CIOTBOPEHb, HEBEIHKA
3aTpUMKa CHTHAITY, & TAKOXK OiJIbIlIa MIBHIKICT TIepeadi o KaHamty.
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MOJIEJIb TEHEPATOPA IICEBJIOBHUITIA/IKOBUX HOCJIII[OBHOCTEFI HA OCHOBI
CTOXACTHUYHOI'O NEPETBOPEHHA
K.¢h.-m.n. Kacanuyxk M.M., /lyxuuuskuii P.B., I punuyk AM., Mauynax M.B. Teproninbcoruii HayionanbHuil
eKoHoMIuHULL YHisepcumem, YKpaina

MODEL OF GENERATOR OF PSEUDORANDOME ARRAY BASED ON
STOCHASTIC CONVERGENCE
Ph.D. Kasianchuk M.M., Dukhnyts’kyj R.V., Hrynchuk A.M., Machuliak M.V. Ternopil National
Economic University, Ukraine

Beryn. BunankoBi uncia BUKOPHCTOBYIOTHCS JOCUTH AaBHO. J[o oOnacTi iX 3aCTOCYyBaHHS MOXXHA
BIIHECTH COIIIOJIOTiYHI Ta HAyKOBi JIOCNI[UKEHHS, KOMIT'FOTepHE MOJETIOBaHHs, Kpunrtorpadii Ta
indopmamiitHiii Oe3mermi, NMPUHHATTI pIiIEHP B aBTOMAaTH30BAaHWUX EKCIIEPTHUX CHCTEMax, ONTHUMI3amii
(YHKIIOHANBHUX 3aJIeKHOCTEH, po3Barax Ta irpaXx. OmHak Hi TaONMYHMH METOZ, Hi amapaTHa TeHepamis
BHITQJIKOBUX YHCENI HE MOIIH 33/JI0BOJBHUTH MOTPeOy B HAMIHHUX, IMBHIKAX 1 €EKTHBHHUX T€HEpaTopax
BHITAIKOBUX YHCE 13-32 BIACTUBUX ITUM METOAAM «BPOIDKCHHIX» HEMOMIKiB. ToMy Bxe Ha 30pi KOMITFOTEpHOT
€pU yBary MaTeMaTuKiB OyJI0 3BEPHYTO Ha aJTOPUTMIYHI CIIOCOOU OTPUMAaHHS ICEBAOBUIIAAKOBUX dncen. B
0ararboX 3aCTOCYBAaHHSX TaKOi ICEBJIOBUIIAKOBOI MOCIIJOBHOCTI IIJIKOM JOCTaTHBO, TAK SIK BUIVISAA€ BOHA
"mimkom" BHIaAKoBOO. [10CTiIOBHOCTI TICEBIOBUIIAJKOBUX YHCEN MAIOTh PsAJ ICTOTHUX HemMomikiB. OauH 3
TOJIOBHHX - IIUKJIIYHICT. |HITMM HETONIKOM € OYEBHIHA 3aJICKHICTh HACTYITHUX YUCEN Bia momepenHix. Lle
MOXKe OyTH HEMOMITHO Ui JIFOJCHKOTO CIPUHHSTTSA, aje¢ 3roJ0OM HETaTHMBHO MPOSBUTHCS B MOMECHT
3aCTOCYBaHHS TaKWX YHCEN MPH BUPIMICHHI MPUKIAIHOI 3a/1adi. AJTOPUTMIYHI METOIU TeHepalii MOXYTh
JUIIE YaCTKOBO ''3aMacKyBaTH' TaKy 3ajJeKHICTh, aje HEe MOXYTh Mmo30yTtucs ii. IlpoOmeMa cTBOpeHHS
HIBUJIKOTO, €(h)eKTUBHOIO TeHEPaTOPa MCEBAOBUIIAJAKOBUX YHCEJ TOCTPO CTOITH 1 3apas.

Bukaan marepiany. Po3poGrneHa mporpama MoKe 3aCTOCOBYBATHCS [UIS TeHeparlil KIFY0BOI
MTOCITIIOBHOCTI, BHKOPHUCTOBYIOUHM KpUNITOTpadivyHO CTIHKHA alrOpUTM HENIHIHHOTO (CTOXaCTHYHOTO)
nepetBopeHHs. [IporpamMa Moxke OyTH BHKOpPUCTaHA Il TeHepallii KIYOBUX MOCTIIOBHOCTEH MNpU
KoAyBaHHI iHpopmarii. s 1ociKeHHs MporpaMu MPOBEICHO TECTYBAaHHA 3a ACKIJIbBKOMA KPUTEPISIMH:

1) Tect "T'icTrorpama po3mopiny eixeMeHTiB" JO3BOJISE OMIHUTH PIBHOMIPHICTh PO3MOJLITY CUMBOIIB y
JOCTI/DKYBaHIi TOCHIIOBHOCTI, a TaKOX BHM3HAYWUTH 4YaCcTOTy IOSIBU KOHKPETHOTO CHMBOIY. Y
JOCIHIKYyBaHOT TOCHIIZOBHOCTI MiIPaxoBYETHCS, CKUIBKU pa3iB 3yCTPIUAETHCS KOXKEH €JIEMEHT, MICIs 4Oro
Oynyethcs Tpadik 3aJeKHOCTI YMCIIA TIOSB EIIEMEHTIB BiJl iX uucenpHOro YysBieHHs. [lns Toro, mo0
TTOCITIIOBHICTD 3aJ0BOJIBHSIA BIIACTHBOCTSM BHUIAJIKOBOCTI, HEOOXiMHO, MO0 B HIi OynHM MPUCYTHI BCi
MOJKJIMBI €JIEMEHTH JTAHOT PO3PSTHOCTI, MPH I[LOMY PO3KH]] YaCTOT MOSIBM CUMBOJIIB HaOJIMKaBCs J0 HyJis. B
IHIIIOMY BHIAJKY MOCIiOBHICTh HE € BUIIaIKOBOO;

2) tect "Posmomin Ha TIOmMHI" TPW3HAYCHWHA IS BHU3HAUCHHS 3QJICKHOCTEH MiX e€IeMEHTaMH
JOCITIKYBAHOI MMOCTITOBHOCTI. SIKIIO MK €IEMEHTaMHU ITOCTiIOBHOCTI BIICYTHI 3aJIKHOCTi, TO TOYKHU Ha
IUIOIMHI PO3TAalIOBaHI XaoTHYHO. KO Ha TIJIOUIMHI MPHUCYTHI 3aJeKHOCTI, TO CHOCTEPIralThCs
pi3HOMaHITHI "Bi3epyHKH" - TOCHIJOBHICTh HE € BUNAAKOBOIO. sl MOCHiZOBHOCTEH BEIHMKOI JOBXKHHH
XOPOIINM Pe3yJIbTaTOM € a0COIIOTHO YOPHE TIOJIE;

3) tect "llepeBipka Ha MOHOTOHHICTB" IO3BOJISIE OLIHUTH PIBHOMIPHICTH PO3MOIITY CHMBOJIB Y
JOCTI/KYBaHii IMOCHIJOBHOCTI HAa OCHOBI aHAlli3y MOBXKWH MIISHOK HE3POCTaHHS 1 HECTaJlaHHS CIIEMEHTIB
TTOCTiTOBHOCTI. JlocmimKyBaHa MOCTIA0OBHICTh TpadidHO MPEACTABISAETHCS Y BUTIIAII TTOCTITOBHUX TiISTHOK
HE3POCTaHHS 1 HECMaJaHHS EJIEMCHTIB TOCTIAOBHOCTI, SKi HE NEPETUHAIOTHCH. Y TOCIHITOBHOCTI, YUl
CTaTUCTUYHI BJIACTUBOCTI OJU3bKI JIO BJIACTUBOCTEH ICTMHHO BHWIAQJKOBOI IOCHIJOBHOCTI, WMOBIPHICTh
MOSIBM TUISTHKU HE3POCTaHHs (HECMaJaHHs) MEBHOTO PO3MIpY 3aJIeKUTh BiJl HOTO JOBKWHHU: YUM Oijblla
JOBKMHA, TUM MEHIIIa HMOBIPHICTh. B iHIIOMY BHIIaAKY MOCIiAOBHICTH HE € BUIIaIKOBOIO;

4) tect "TlepeBipka cepiii" 103BOJIsIE OLIHUTH PIBHOMIPHICTD PO3MOILUTY CUMBOJIB Y AOCIHiIKyBaHil
MOCITIIOBHOCTI HA OCHOBI aHAITi3y YacTOTH IOSBU HYJIB 1 OIMHUIIb, & TAKOXK Cepill, M0 CKIaAarThes 3 k-0iT.
[ToGymoBa 3miHCHIOETHCS HACTYITHUM YHHOM. [1iIpaxoByeThCs, CKUTBKH pa3iB 3yCTPIYaIOTHCS HYIi, OMUHUIL,
cepii-ABiiiku, cepii-Tpiiiku B OGITOBOMY IOJaHHI MOCHIIPKyBaHOI mociimoBHOCTi. OTpuMaHi pe3yibTaTé
MPENICTABIAIOTECA B IpadiyHOMY BUIJIAAI. Y TIOCHTITOBHOCTI, YUi CTATUCTHYHI BJIACTUBOCTI OJNM3BKi IO
BJIACTUBOCTEH ICTUHHO BHIAJIKOBOI MOCTIAOBHOCTI, PO3KU MiXK YHCIIOM TIOSIB HYJIIB i OTUHUIIb, MI’K YHCIIOM
MOSIB Cepiif Mmap KOXKHOTO BHIY 1 MK YMCIIOM TOSBH CEpili-TpiiloK KOKHOTO BHIY HMOBHHHI MPSIMYyBaTH IO
HyJs. B iHIIOMY BHIIa/IKy MOCIIIOBHICT HE € BUMAIKOBOIO.

OTtprMaHi 3HaUEHHS MiATBEPUKYIOTH TIMOTE3Y PO Te, M0 3reHepOBaHa KIIFOYOBA MOCIiIOBHICTh 32 CBOIMHU
BIIACTHBOCTSIMH OJIM3bKA JI0 iICTUHHO BHIIAJKOBOI.
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AJITOPUTM OBYUCJIEHHA IIEPEBIPOYHUX CUMBOJIIB B KOPUTI'YIOYHUX
KOJAX CUCTEMMU 3A/IMIIIKOBUX KJIACIB

o.m.u. Auxie B.B, Onekcie B.M., Teprnoninbcokuti HayionatbHull ekoHOMIUHUL yHisepcumem, Ykpaina

ALGORITHM FOR CALCULATION OF THE CHECK SYMBOLS FOR CORRECTING
CODES BASED ON RESIDUE NUMBER SYSTEM
Doct. Yatskiv V.V., Oleksiv V.M., Ternopil National Economic University, Ukraine

Beryn. besnpoBigHi TexHOIOTII Iepemadi JaHWX 3HAXOMATH IMMPOKE 3aCTOCYBAHHS, K B CHCTEMax
macosoro Bukopucranus (Wi-Fi, Bluetooth) tak i B mnpomucnosocti (ZigBee, Z-Wave, LORa,
WirelessHART Ta inimi). BpaxoByrouu, mo psa 6€3MpOBiIHUX TEXHOJIOTIH BHKOPHCTOBYKOTH 3arajbHO
noctynHi mianazonu gactor (868/915 MI'n, 2450 MI'1) akTyanbHOIO 3aIMINIAETHCS 3a4a4a IiIBHIIEHHS
JIOCTOBIPHOCTI Tiepeaadi JaHuX.

Buxnan matepiaay. Cepen BenMMKOi KUTBKOCTI KOPHUTYIOUMX KOJIB, SKIi BHKOPHUCTOBYIOTBHCS IS
MIJBUIICHHS JOCTOBIPHOCTI Tepeaayi JaHuX B OE3MPOBIAHUX Mepexax HEOOXIJHO BUIUIMTH KOPHUTYIOUi
KOJY CHCTEMH 3aJIMIIKOBHX KiIaciB. BaxkinBolo mepeBaroo JaHuX KOZIB € pIBHO3HAYHICTD iH(pOpMaLiiHuX 1
MEPEBIPOYHUX CHMBOJIIB Ta BUCOKA KOpHryroda 3aatHicTs [1]. HemomikoM, sskuii 3HAYHO 3BYKy€ 00IacTh X
3aCTOCYBaHHS € HEOOX1IHICTh MIEPEBOY BXiTHOTO TOBIIOMJICHHS B CHCTEMY 3QIMINIKOBHUX KJIACIB B KOJEPl Ta
3BOPOTHOT'O MEPETBOPEHHS B JICKOAEPI.

B [2] 3anpononoBano MeToa (GOpPMYBaHHS MEPEBIPOYHUX CHMBOIIIB B KOPUTYIOUHX KOJaX CHCTEMHU
3QIMITKOBUX KJIAaciB, SKHA JO3BOJIAE OOYHMCIIOBATH TEPEBIPOYHI CHMBOJH IO BXiTHOMY IOBIIOMIICHHI
MOJAaHOMY y TO3ULIHHIN cucTeMi yucienHs. [IpoTe, HeBUPINIEHOIO 3aNMIIA€ThCs 3aa4a BUOOPY MOIYJIiB Ta
PO3pOOKH e(PeKTHBHOTO aTOPUTMY OOYMCIICHHS TIEPEBIPOYHIX CHMBOJIB.

Pospobmenuit anroput™ (GpopMyBaHHS TIEPEBIPOTHIX CUMBOIIB CKIATAE€THCS 3 HACTYITHAX KPOKIB:

1) BuGip po3psaHOCTi 670KiB (M), KibKOCTI 6J10KiB (N).

2) KOXKHil 4acTUHI JBIKOBOTO KOy CTaBIATHCA Y BiANOBIJHICTh B3a€MHO NPOCTi unucaa [ (MomyJi)
(P <Py<...< P <...< Pp) 3 g9xux mepui K - moxynis indopmamiitai, I = N —K — nepesipouni
Moaymi, N — 3arajgpHa KITBKICTH MOJYJIB;

3) Bubip 3HaueHHsA iHQOPMaLiHHKUX Ta MepeBIPOYHMX MOAYJiB [J;. 3HAYEHHSA MOJYJiB BUOMpPAEMO 3

YMOBH pi > 2m;

4) monin MOBiNOMJICHHS Ha N YaCTUH PO3PAIHICTIO M. B pe3ynbTari moBigomieHHs HaOyne BUTIISAY:

(X1, X5, o Xjy ooey Xi ), A€ X — 4aCTHHHU HOBIJOMIIEHHS, SIKi € 3QTMIIKAMU 33 BUOPaHUMM MOIyIaAMH [ ;

5) TmepeTBOpPEHHS MOBIAOMICHHS B  TMO3HULIHHY CHCTEMY YHCIEHHA 32  (OPMYJIOI0:

k P k
-1
X :Z(Xi M; -5i)mod P, ne M; :_k, Pk =H Pi 5i = Mi mod P
i=1 Pi i=1
6) oOUnCIeHHS EPEeBIPOTHIX CHMBOJIIB (3ATHINKIB 32 MIEPEBIPOYHUMHA MOAYIISIMH) 3a (GOPMYIIOI0:

Xy = X mod Py i = 1, (n - k) , e X — MOBiJIOMIICHHSI B MO3UIIIHHIN CHCTEMI YHCIICHHS (xpoxk 5).

B pesynbTati K010BE CIIOBO Ma€ BUTIIA; (Xl, Xoy oo Xy oo Xy Xgggy - Xn) .

BucHoBku. [lepeBaror po3po0iIeHOTO aIrOpUTMYy € Te, IO KOPUTYIOYl KOAU CUCTEMHU 3aJTUIIKOBHUX
KJIaciB ()OPMYFIOTHCS 3 BXiTHOTO TIOBIIOMIIEHHS ITOAAHOTO B MO3HIIKHHIN crcTeMi unciaeHHs. OQHUM 3 MUIIXIiB
MiIBUIICHHS IMBUIKOMIIl KOIyBaHHS € BHOIp CHCTEMH MOAYJIB, sika O 3abe3medyBaiia 3MEHIICHHS
00YHCITIOBATBHOT CKIIQJHOCTI MPY BUKOHAHHI KPOKIB 5 1 6 TaHOTO aNropuTMy, IO MOTpedye 10IaTKOBOTO
JOCJIIIKEHHS.

Cnucok nocujiaHb.

1. Goh Vik Tor, Mohammad Umar Siddigi. Multiple error detection and correction based on redundant
residue number systems. Communications, IEEE Transactions on, 2008, 56.3, p.325-330.

2. IlaBomuk T. I'. MeTon (hopMyBaHHSI KOpETYBIBHUX KOIB y cHcTeMi 3aynmkoBux kiacis / T. I'. I{aBonuk,
B. B. fAukie // Haykoswuii Bicauk HJITY Ykpaiau. — 2017. — Bum. 27(3). — C. 191-194.
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CUCTEMA KOHTPOJIIO 3A JIOTPUMAHHSIM PEKUMIB TPAHCIIOPTYBAHHS
TOBAPIB HA OCHOBI TEXHOJIOI'TI BJIOKYENH

xk.m.u. Auxie H.I'., Auxie C.B., Invkie FO.B., Tepnoninocokutl HayioHanbHUll eKOHOMIUHUL YHIBEpCUmMem

MONITORING SYSTEM FOR THE GOODS TRANSPORTATION MODES CONTROL
BASED ON BLOCKCHAIN TECHNOLOGY
Ph.D. Yatskiv N.G., Yatskiv S.V., llIkiv Yu.V., Ternopil National Economic University

Beryn. BaximBoro 3amadero TpHW TPAaHCIIOPTYBaHHI TOBapiB Big BHPOOHHWKA IO CIIOKHBAada €
JOTPUMAaHHS BCTAHOBICHUX BUMOT. Po3BuTOK TexHojorii Iurepuer peueii (Internet of Things, 10T) no3Bosnse
KOHTPOJIIOBATH JOTPUMAaHHS PEXKUMIB TPAHCIIOPTYBaHHS B peaibHOMY 4Yaci. OIHaK BKa3aHa TEXHOJOTIS HE
BHpiNIy€E MpoOIIeMy OBipH MiXK BCiMa 3allikKaBICHIMH Y9aCHUKAaMU JTaHOTO MPOIIECY.

Buxnaax marepiaay. Texwonoris 6mokueitn (Blockchain) smataa BupimmTe meski 3 KIIOUOBHX
po0JIeM KOHTPOIIIO 32 JOTPUMAHHIM PEXHMIB TPAHCIIOPTYBAaHHS TOBapiB, 30KpeMa B TAKUX MUTAHHSX SIK
BUJMMICTh, JIOBipa Ta ONTHMI3allis. Blok4elH - 1l pO3MOMiICHA 3aXWICHA CTPYKTypa [aHWX, sKa
CKIIAZA€ThCSI 3 TTOCHIIOBHOCTI OJIOKIB, ¢ KOKHHM OJIOK MICTHUTH X€Il TOMEPEIHBOT0 OJIOKY, YTBOPIOIOUH,
TakKUM YHWHOM, JIAHITIOT OJIOKIB, SIKHH KOIIIOETHCS 1 PO3MOAUISETBCS MK BCiMa YYaCHUKAMH MEPEXKi.
[Mepuym i HAHOLIBII BiIOMUM MPUKIIAIOM BUKOPHCTaHHs TexHooril biokyeiin € kpunrosamtoTa Bitcoin [1,
2]. JlaHa TeXHOJIOTIs 3/1aTHA 3a0€3MEYNTH HAJICKHUH KOHTPOJb JOCTYITY 0 JaHUX, SIKI PO3MOIIAIOTHCS MiXk
yYacHUKaMH, 3aJisSHIMH B TIOCTa4yaHHI TOBapiB: BUPOOHUKAMH, MEPEBi3HUKAMHU, TOPTOBHMH MEpEkKaMHu,
CHOXUBAYaMHU.

Jlia criporieHHs peaiizaiii cepBiciB 300py maHux 3 mpuctpoiB loT Ha ocHOBI TexHONOTII OJI0KUEiH
kommaniss IBM mpomonye mrarpopmy IBM Watson 1oT [3]. ITmardopma IBM Watson IoT mozBoisie
npuctpossm loT HaacunaTy naHi B TpUBAaTHUH OJOKYEHH MUl BKJIIOYEHHS B 3arajbHi TpPaH3aKIil.
Posnozinena kormist GIOKYEHHY J03BOJISE MUIOBHM MapTHEpaM OTPUMYBaTH JocTyn a0 mpuctpoi [oT. Bei
JIJIOBI TTApTHEPHU MOXYTh MEPEBIPATH KOKHY TPaH3aKI[iI0, 3amo0iralouu cymnepedkaM 1 TapaHTyIO4H, IO
KOXCH MapTHEP Hece BiAMOBIMAIbHICTh 3a OKpEMI JIaHi B 3arajibHii 0a3i TpaH3akiiiii (pucynok 1). Jocrym 10
3aXUIICHUX JaHUX TUIaTdopMa HAJa€ JUIIC IJIOBUM IMapTHEPaMH, SKi OEpyTh y4acTh y BUKOHAHHI IIEBHOTO
KOHTPAKTY.

Mnatdopma
— IBM Watson IBM Blockchain
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—  NigxnwoueHns, CMapT-KOHTpakTH, BNOKKM TpaH3aKLii, ) L )
KEepyYBaHHA, aHani3 00ONiKOBa KHMra

Pucynok 1.1 — ApxitekTypa cucremu [HTEepHET peueid 3 BuKopuctanusM ratgopmu IBM Watson [oT

[Ipu BUrOTOBNCHHI TOBapiB iHPOPMAIiIO PO BCi €TaIy, MOYWHAOYHN BiJl CHPOBUHH 1 J0 KiHIEBOTO
MPOAYKTY Ha monuli marazuny, Watson [oT oTpumye 3 maTaumkiB, 1i naHi 30UparoThCS Ta 30epiraloThes B
Omox4eliHi. Yci 1l JaHi MOKyTh OyTH OTpHUMaHi, IepeBipeHi abo MmpoaHai3oBaHi 1 OyIb-sSKO1 TpaH3aKIii
yYacHUKaMU Oi3Hec-TIPOIIECiB.

Bukopucranus TexHosorii ONOKYeHH O03BONAE MiANpUEMCTBAM 30HpaTH, 30epiraTh, o00poOIATH
OTPUMYBAaTH JOCTYNl Ta TOCTaBIATH JjaHi 3 mpuctpoiB loT genentpamizoBaHo. BiamosigHo,
TETICHTPATI30BAHUN MTiIXi1 0a3y€ThCSA Ha TEXHOJIOTIT OJIOKYCHH € TIEPCTICKTUBHUM sl BUKOpHCTaHHS B [0T.

BucnoBku. Iurerpamis miatrgopm IBM Watson 10T i IBM Blockchain nosBonsie peanizyBatu
3axUIleHy CTPYKTYpPY JaHHX B sKiil mpucTpoi [HTepHeT pedelt 30epiraloTs JaHi B IPUBaTHOMY OJIOKYEIHI Ta
BHKOPHCTOBYIOTHCS IS CITUTHHUX TPAH3AKITIH 13 3aXUCTOM BiJl HECAHKI[IOHOBAHOTO JTOCTYITY.

Cnucox nocu/aaHb.

1. S. Nakamoto. Bitcoin: A Peer-to-Peer Electronic Cash System (2008). Pewxum pocrymy:
https://bitcoin.org/bitcoin.pdf

2. Slukis H.I'., Slukis C.B. IlepcrieKTHBY BHKOPUCTAHHS TEXHOJIOTiI OJIOKUEHH B Mepeki IHTepHeT pedueit.
Haykoswuii Bicauk HIITY Ykpainu. - 2016. - Bun. 26.8. — C. 381-387

3. The Internet of Things becomes the Internet that thinks with Watson IoT. Pexum moctymy:
https://www.ibm.com/internet-of-things



46 IHdbopMaLinHi TexHonorii

VJIK 004.912
HABYAHHS BE3 BUUTEJISA JJISI BASBHAYEHHSI CEMAHTUYHOTI'O
3HAUEHHSI CJIOBA

excnepm 3 ananimuxu mexcmy, Fananncuna I'.A., IntraFind Software AG, m.Mwonxen, Hineuuuna

UNSUPERVISED TRAINING FOR DETERMINATION OF WORD MEANING
text analytics expert, GalanZzina H.A., IntraFind Software AG, Miinchen, Germany

Introduction. In my work | explore the possibility of training language models to extract semantic
information from text. The learning method is aimed to be unsupervised, language independent, based only
on raw text data. One of the main goals of my experiments was to build a model which is predictive and in
the same time readable and interpretable by a human.

Presentation of the material. Based on the nearest word context the semantically important
contexts are identified and then used for word classification or prediction of the word meaning in the context.
These trained contexts are formed to the semantic paradigms, which represent the meaning of the word also
called word embedding. Semantic paradigms gained in this way are used as tokens in order to train a new
language model, built using the same algorithm. The new semantic paradigms are less dimensional and
easier to interpret.

Some examples of gained paradigms for prediction of:

person name, ukr: [[iMmneparpuiii, KHsDKHU, CBSITOT, CBATOI, APYKUHU, KOposieBH |, [mani, J{pyxuHa,
CBATO1, ZI0YKA, IOHbKA, APYKUHHU |, [IpuHIecH, TpaduHi, KOPOJIeBH, ApYykuHu, CBATO, CBATOI|] ,[IOHBKH,
CBSITOI, JPYKMHHU, KOPOJIEBU, CECTPHU, CHiBayKH], [ApyxuHH, CBATOI, CBATOI, KOPOJIEBU, CECTPH, JOUKH],
[koponeBa, Koponesa, IlpuHiieca, npyxuHu, cBATOi, A04KH]| [[TiKaps, MUChbMEHHNKA, Moruia, Hamaakis],
[kocremi, kocten, Cobop, Xpam, Kocten, opaeny]], [moptpern, nensns, Kapruan], [moesii, BipmriB, TBOpax,
Morwuna, Bipiii, TBOpH], [IIpaBIIiHHS, CHHIB, IApIOBaHHs, iMIepaTopa, maps, dbapaona], [0anma, pyk, caHi,
puxony, manmu, Moruna], [imM'siM, Haroju, CBATKYBaHHS, YeCThb, BiJI3HAYEHHsI, CBATOTO], [TPYyIH, TOJIOBY,
O06pa3, CBsTOr0, CBATOTO], [IHCTPYKTOPOM, IHCTPYKTOpA, EMUCKOIIA, apXi€MUCKOIIa, MUTPOIIOJINTA, CBATOTO],
[gomoBika, Mormna, Cesitoro, cBstoro], [Maru, Martu, qoHbKa, JpyxuHa, nouka, Moruna], [Biprmri, Bipmi,
TBOpax, KapTHH, MPENo100HOT0, TBOPH];

desease, UKr: [[cHMOTOMIB, ATKOTOJIBHOTO, CHMIITOMH, JIKYBaHHI, JIiKyBaHHs, 30yAHUK], [TpHUBaol,
HETPHUBAJIOi, BUNIAAKIB], [OCHOBHY, pU3HK, PIBEHb, BMICT], [CHMIITOMH, CUMIITOMIB, aJIKOTOJILHOTO, 30y IHUK,
JKyBaHHI, JIIKyBaHHS], [cHHApPOM, cuHApoMoM, CHHOPOM, CHHAPOMY, CHHIpoMi, cummromiB], [Cramis,
CTalid, CTamisix, MepBUHHOTO, JIiKyBaHHs, JIKYBaHHIO|, [XpOHIYHOTO, PO3BUTKOM, JIiKyBaHHS, JIIKyBaHHI,
pO3BHUTKY, JIiKyBaHHs|, [1iarHOCTHIII, JTIKyBaHHIO, TPO(ITAKTHKY, eTiAeMi€er0, IIKYBaHH, JTIKyBaHHi]];

person name, de: [[Ubernahm, kaufte, kiindigte, Bridern, Séhne, Unternehmer], [Gréfin, Graf, Frau,
Schwester, Ehefrau, Witwe], [Bruder, Briidern, Architekten, Konig, griindete, Unternehmer], [Aufsichtsrat,
Vorstand, Vorstandsvorsitzenden, Architekten, Geschaftsfihrer, Sohn], [Prasident, US-Prasident,
Ministerprasidenten,  Brldern,  Architekten,  Johann],  [Milliardar,  Prasidenten,  Milliardars,
Ministerprasidenten, Johann, Architekten]], [Amschel, Nathan, Bankhaus], [Jan, Firmengriinders, Sthne,
Bruder, Brudern, Johann], [woraufhin, richtete, Christoph, Emil, Heinrich, Heinz], [K6nigin, Queen,
heiratete, Prinzessin, Witwe, Ehefrau], [Kaufhaus, Kaufhauses, Warenhaus, Warenhauses, Ferdinand,
Bernhard]];

company, de: [[wenn, weil, dass, investierte, kiindigte, wollte], [verkiindete, Konkurrenten, gab,
kiindigte, kaufte, Ubernahm], [Firmengruppe, Unternehmensgruppe, kindigte, Ubernahm, erwarb,
verkaufte]], [Wéhrend, erzielte, ibernahm, kundigte, erwarb, kaufte], [Medienkonzerns, Medienkonzern,
kiindigte, Mutterkonzern], [ehemals, Konzern, kiindigte, Konkurrenten, gab, startete], [Ort, Mutterkonzern,
kindigte, Konzerns, Konzern, erwarb], [verfugt, begann, stieg, Automobilhersteller, expandierte, stellte],
[Ubernommen, verkauft, entwickelte, Automobilhersteller, stellt, kaufte], [Firmen, kaufte, klndigte,
Unternehmen, erwarb, tbernahm]];

city, de: [[Stadtteil, US-Bundesstaat, Kleinstadt, nach, Stadtteils, Bundesstaat], [Bezirk,
Gemeindebezirk, Bezirks, Gaswerk, Wien, Kreissparkasse], [Besetzung, Nordosten, auflerhalb, innerhalb,
Norden, Siiden], [Bis, bis, Seit, seit, Ab, Ende], [Teile, Teilen, Teil, Stadten], [Flughéafen, Flughafen,
Flughafens, Stadt], [ebenfalls, auBerhalb, innerhalb, Norden, Suden, Westen], [Toren, aulerhalb, innerhalb,
Norden, Suden, Teilen], [Kanton, Kantonen, Kantone, Wirtschaftsstandort, Sparkasse, Klinikum],
[bayerischen, badische, badischen, Kreissparkasse, Stadtsparkasse, Kraftverkehr], [Industriepark,
Industrieparks, Werk, Standorts, Werks, Stammwerk], [Regio, Regierungsbezirk, Kreissparkasse,
Landkreis]], [Sparkassen, Sparkasse, Kreissparkasse, Kreises], [Werk, Standorts, Werks, Gemeinde,
Industriepark, Stammwerk], [Ankauf, Zusammenschluss, innerhalb, AuBerhalb, Innerhalb, Sidosten],
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[Westkuste, aul3erhalb, innerhalb], [Norwegen, Stden, Stidwesten], [Grenzen, aufRerhalb, innerhalb, Norden,
Teilen, Stiden], [Schloss, Schlosses, Gut, Landkreis, Landkreises, Landkreisen]];

person, en: [[member, astronomer, Hurricane, guitarist, owner, manager], [Kill, colleague, professor,
informs, Lady, marry], [starring, Kicker, guitarist, executive, coach, actor], [Anna, starring, kicker, married,
Queen, Empress], [followed, instructs, begs, confront, tells, asks], [born, actress, married, Princess, Queen,
Empress], [confront, confronts, begs, instructs, tells, asks], [attended, attend, Saint, Laura, St, Pope],
[psychologist, critic, Historian, Actor], [coach, linebacker, baseman, musician, owner, quarterback], [Kills,
killed, accuses, instructs, confronts, begs], [using, via, named, Princess, Lady, Maria], [featuring, guitarist,
quarterback], [singer, co-founder, pitcher, Uncle, guitarist, Historian]], [critic, psychologist, Historian, Santa,
Queen, Lady]];

desease, en: [[factors, factor, cascade, attribution, variables, variable]:8, [fungi, mushrooms, strain,
parasites, pneumonia, virus]:32, [injuries, illness, dysfunction, diseases, disorder, cancer]:13, [glands, gland,
cortex, gyrus, lobe, lobes]:8, [perception, lobe, cortex]:3, [variation, diversity, fauna, species, genus,
animals]:9, [species, larvae, genus, organisms, organism, bacteria]:27, [disabilities, abnormalities,
dysfunction, glands, tissues, function]:15, [hallucinations, nerve, nerves, nervous, neuropathy, neuritis]:11,
[viruses, pathogens, cell, animals, animal, genome]:13, [projection, projections, neurotransmitter, neurons,
pathways, pathway]:9, [donation, transplantation, cancer, stimulation, cancers, gland]:9, [problems, illness,
disorders, disorder, diseases, disease]:12, [organ, organs, gland, glands, tract, hormones]:19, [adverse,
diseases, disease, infections]:4, [cancer, malignancy, cancers, stimulation, ducts, gland]:7, [syphilis,
infection, infections, diseases]:4, [artery, sinus, arteries, arterial, veins, vein]:19, [contraction, contractions,
pains, cancer, gland, glands]:6, [cavity, sac, sacs, ultrasound, cancer, gland]:12, [variable, variables,
arithmetic, multiplication, factors, factor]:9, [evolution, diversity, divergence, genus, fauna, species]:6,
[landings, infections, infection]:3, [bones, bone, lobe, lobes, cortex, skeletons]:6] , [pathway,
pathways, neurons, cells, cell, tissue]:11, [problem, diseases, infections, infection, illness, disorders]:39,
[vertebrae, vertebra, fins, fin, spine, spines]:9, [depression, illness, problems, symptoms, disorders,
disorder]:9, [canal, cancer, cancers, stimulation, Canal, tumors]:10, [constant, constants, factors, cascade,
variables, variable]:8, [reproduction, spores, infections, infection, diseases, species]:15, [attachment, tissue,
cells, cell]:4, [issues, concerns, factors, disorders, disorder, problem]:8, [prey, fauna, species, genus,
organisms, bacteria]:8, [flooding, infections, infection, diseases]:4, [canals, canal, Canal, tissue, cells, cell]:8,
[birds, lifestyle, organisms, habits, animals, animal]:7] [[Tertiary, Primary, Secondary]:3, [congenital,
Congenital, Chronic, Acute, chronic]:5, [severe, acute, chronic, Chronic, serious, treat]:7, [causes, causing,
severe, acute, chronic, preventing]:7, [bacterial, Eukaryotic, eukaryotic, viral, RNA, DNA]:6] ,
[contracted, treat, untreated, HIV, allergic, congenital]:9, [major, minor, serious, severe]:4, [HIV, bacterial,
viral]:3, [Gene, gene, bacterial, Bacterial, ubiquitin, RNA]J:10, [viral, Chronic, Acute, acute, chronic,
allergic]:10];

city, en: [[Greater, Lesser, downtown, near, present-day, HMS], [near, downtown, Downtown,
present-day, capital, HMS], [city's, island's, downtown, near, present-day], [reaching, certified, near,
downtown, HMS, Downtown], [nearby, outlying, HMS, downtown, near]], [achieve, informal, reaches,
reaching, near]]

Conclusion. The algorithm was tested on the following languages - English, German, Ukrainian,
without any language-specific adjustments. The model can predict word classes of different named entities or
find semantically related words to a given word. Types of classes depend on text input and vary in different
textual domains. Gained semantic paradigms consist of semantically related words, grammatical forms of the
same word, its synonyms and antonyms, broader and narrower terms etc.
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YK 631.331.024.2
NIABUINEHHA EOEKTUBHOCTI POBOTH HAPAJIBHUKA
COILIHUKA ITPOCAITHOI CIBAJIKHA
x.m.n. Apmemenko /.1O., k. m.n. Onona B.B., Bampaxoe O.10., [[enmpanohoyKpaincoKuil HayioHaIbHull
mexHiyHul yrnigepcumem, M. Kponusnuyokuti

ENHANCEMENT OF THE EFFICIENCY OF THE WORKING ELEMENT
OF THE PLOUGHARE SEED DRILL
Ph.D. Artemenko D.U., Ph.D. Onopa V.A., Batrakov O.Y., Central Ukrainian National Technical
University, Kropivnitskiy

Beryn. Ha crorognimmHiii eHb A7 BUPOIIYBaHHsS IMPOCAHUX KyJNBTYp B YKpaiHi BHPOOHHKaM
noTpiOHO BKJIa#aTH 3HauHi KomTH. OCHOBHA CTATTS BUTPAT L€ MPOLEC BUPOLIYBAaHHSA, TOMY Ba)KIMBUM €
3a0e3medeHHsT peHTa0ebHOCTI BUPOOHUIITBA. OCKIIBKM SIKICHHH TIPOIlEC ITOCIBY HACIHHA II€ 3armopyka
OTPUMaHHUX BPOXaiB TO poOOTa HAJ MiIBUILEHHSM MOKpPAIIaHHS MPOLECY MOCIBY € JOCUTh aKTyalbHOIO i
MTOTPIOHOIO AJIS1 BIPOBAXKEHHS O1TBII MPOAYKTUBHUX TEXHOJOTIYHUX MPOIECIB BUPOILYyBAHHS.

Ha ocHOBI eKcIleprMeHTaJIbHUX MOCTiMIKeHs [1] OyI0 BCTaHOBIEHO, IO PO3MIIIEHHS HACIHHS IO
rUOWHI 1 JOBXKHMHI psiika HampsiMy BIUIMBAa€ Ha MIBHIKICTH HOTO MPOPOCTaHHS i, SIK HACTIJOK, Ha
BpOXKaWHICTh KyJbTypu. KOHCTpYyKIisl HapalbHMKAa COIIHUKAa B 3HAYHIM Mipi Ma€ BIUIMB Ha SKICTbh
PO3MillIeHHs HACIHHSA 5K M0 TIHOMHI TakK i 10 JOBXKHUHI psIKa.

Buknan marepiamy. IlpoBenmeni maboparopui mociimkeHHs [2] mporiecy yTBOpPEeHHS OGOpO3HH
COIIHUKOM IIpOCanHoi CiBaIKM Oajll MOXJIMBICTH 3’SICyBaTH, IO HApaJbHUK COIIHUKA B 3HAYHIA Mipi
VIIIJIBHIOE CTIHKH OOpO3HU, a HAWOIBIIOMY BIUIMBY ITiJUISATAE JTHO HACiHHEBOTO JIoka. CydacHi KOHCTPYKITii
HapaJbHUKIB HE B IMIOBHINA Mipi 3aI0BOJIBHSIOTH BUMOTaM I10 SIKOCTI BUKOHAHHSI TEXHOJIOT1YHOTO TIPOIIECy TaK
1 10 QOPMYBaHHIO TATOBOTO OIIOPY COITHHKA.

Jlns ycyHEHHs BKa3aHHMX HEJOJIKIB HaMU OyB pO3pOOJCHUN YIOCKOHANCHUM cOmHUK (puc. 1) sxuit
Ma€ KPUBONIHIMHUN HapaJdbHUK 3 TOCTPHUM KyTOM BXO/DKEHHS B IPYHT Ha KIiHIII SKOTO TOPH3OHTAIHLHO
pO3MilllcHa 3arocTpeHa TUIACTWHA, siKka 3a0e3redye piBHOMIpHHH pyX COIIHMKA IO TIHOWHI psagka Ta
3MEHIIly€ HOTO TATOBUH OMip, a MPU MOTPAIUISTHHI Ha MEPELIKOM 1 YIIUIbHEeHI AUITHKY IPYHTY pyHHY€ iX abo
BiBoAUTH B OiK, po3MillleHa B 3aJHIi YacTWHI HapaJbHWKAa 3MiHHA I1'ATa KJIWHOBOTO THMY (HOpMye
HaciHHEBE JIOXKE JUIsI pIBHOMIPHOTO PO3MIIIEHHS HACIHHS MO TJTHOWHI.

7 / 2 4
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X

O
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Pucynok 1 — YockoHaneHui CONTHUK MPOCAITHOT CIBaJIKK: HapaJbHUK |, IIOKH 2,
TOpPH30HTAJIbHA IJIaCTUHA 3, 3MiHHA 11°sTa 4.

Jns yCyHEeHHsSI TepeACOLIHMKOBOro maropOy miJ 4Yac poOOTH COLIHWKA, HApabHUK B IIEpeIHIH
YaCTHHI 3arOCTPEHHUH TiJ KyTOM MEHIIINM 3a KyT TEpPTS TPYHTY IO CTaji, IO Ja€ MOXIJIHMBICTH BiIBOIUTH
fioro B obuaBa O0oku Bix Oopo3Hu. [Ipu migBHUILEHHI BOJIOTOCTI IPYHTY Ta 3a0yp’sIHEHOCTI KOHCTPYKIIis
COILIHUKA CIIPHUSE HOTO CAMOOYHILIECHHIO.

BucnoBku. Ha ocHOBI poBeieHNX TOCIIKeHb OYJI0 BCTAHOBIICHO: 3aBISKH PO3MIIIEHIN B TIepeaHii
YaCTHHI 3aroCTPEeHil MIaCTUHI Ta KPUBONIHIHHIA KOHCTPYKIIIi HapaJlbHUKA OMIp COLTHWKA MiHIMalbHUH, a
PYX B BEpTHKaJIBHIM MJIOLIMHI PIBHOMIpHHI; 3MiHHA II’ATa KIMHOBOTO THIy 3abesmnedye (opMyBaHHS
HACIiHHEBOTO JIOXKa I PIBHOMIPHOTO PO3MIIIICHHS HACIHHS I10 TJIMOWHI; TIPU MiJBUIIEHH]I BOJIOTOCTI IPYHTY
Ta 3a0yp’THEHOCTI KOHCTPYKIIisSI COITHHUKA CIPUSIE HOTO CAaMOOYHIIICHHIO.

Cnucox nocu/jaaHb.

1. Koetyn 0.U. HccnenoBanue u pa3paboTka arpOTEXHUYECKUX OCHOB CO3IaHHUSl U COBEPIICHCTBOBAHMS
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- 174 c.
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2. Apremenko JI.}O. JlocmimkeHHsT i po3poOKa yIOCKOHAJICHOI KOHCTPYKIli COIIHHWKA MPOCAITHOL
cisamku / JI.FO. Apremenxo, O.C. Marormerp, I1.M. Comomarienko // 3arajgpHOmEpKaBHUN MIXBITOMYHI
HayKOBO-TeXHIYHMH 30ipHUK. KOHCTpyrOBaHHS, BUPOOHMIITBO Ta EKCIUTyaTallisl CLIbCHKOTOCIOIAPCHKIX
mamuH. Bunyck 40, Y. 1. - KipoBorpan: KHTY, 2010.— C. 136 — 142.

YK 539.3
JOCJIIKEHHA BIVIMBY KOHIHEHTPATOPIB HAIIPYKEHb HA H/IC
NAJITHAPUYHUX OBOJIOHOK
k.m.n. Anekceituyk O.M., Hayionanvnuil mexniunuil yHigepcumem Ykpainu
"KIII im. leops Cikopcokoco", m. Kuis

INVESTIGATION OF THE STRESS CONCENTRATORS INFLUENCE ON
CYCLEINDRICAL SHELLS TENSE-DEFORMED STATE
Ph.D. Alekseychuk O.M., National Technical University of Ukraine
"Igor Sikorsky Kyiv Polytechnic Institute”, Kyiv

Beryn. Huniaapuuni 000JOHKK € OOHUMH 3 HAKOUIBII MOITUPEHUX TEOMETPUYHIX (POPM €JICMEHTIB
KOHCTPYKIIi B MalInHOOYIyBaHHi, aBiallii, eHepreTuili, OyaiBHUITBI Ta iH. TakuM 4MHOM, pilIeHHsS 3a7ad
0 BH3HAYEHHIO HANPYKeHO-1e()OpPMOBaHOTO CTaHy KOHCTPYKIIN MMITIHAPAYHOT (OPMHU, TPU HASIBHOCTI 30H
KOHIIEHTpAalii HampyxeHb abo NpHU CKIaTHOMY XapakTepi iX HaBaHTaKeHHs [l] mae Benmke HaykoBe i
MIPaKTUYHE 3HAYCHHS.

Memoro Oocniddcennss € BUBYCHHS BIUIMBY (Di3MKO-MEXaHIUHHX XapaKTEPUCTHK MaTepialliB Ha
PO3MOIiT HANPYKeHb B 00sacTi AedekTiB g pisaux Mapok Tpyonux cranei (Ct. 18K, Cr. 25, Cr. 45, Cr.
16K), a TakoXx BIUIMB pi3HOro poxy AedekTiB Ha HampyxeHo — nedopmoBanuii ctan (HAC) nuninapuyanx
000JIOHOK.

IloctanoBka i po3p’si3anHsa  3amavi. Po3rmminaerscss  HampyskeHO-IepOpMOBaHUN — CTaH
UWIIHAPUYHOI OOOJOHKH 3 ABOMa OIYHMMM KOHLIEHTpaTtopamMH Kpyriioi ¢opmu pisHuUX AiamerpiB. JliBa
CTOpPOHa OOOJIOHKH KOPCTKO 3aKpiIuleHa, 10 MPaBoi NMPHUKIaJeHEe 3MiHHE HAaBAaHTAXXCHHS, BEJIMYMHA SKOTO
Moxe BapitoBaTucs. [IpoBeleHHS pPO3paxyHKiB 3aJad TUHAMIKA TOHKOCTIHHHX KOHCTPYKIIH B OLTBIIOCTI
BUMAJKIB BUKOHYETHCS 3a MeToAoM ckiHueHHHX enemeHTiB (MCE) B cepenoBumi cepTudikoBaHHX
MIPOTpaMHUX KOMIUIEKCiB. BukopucToByeThCs mporpamunii komruiekc ANSY'S.

PearnizoBaHo anropuT™M cTBOpeHHS cKiHdeHHO-eneMeHTHOI (CE) ciTku 3 po30MBKOIO KOHCTPYKITIi Ha
KiJlbKa 0OJIacTel, /Uil KOXKHOI 3 SIKHUX BHOMPAETHCS PO3MIP EIEMEHTIB, CTYIIHb 3TYLICHHS CITKH TOOIU3Y
TpaHMLb | THIT €IEMEHTIB. 3TYIIEHHS CITKH MOOIM3Y TPaHUIb BUPi3iB 00YMOBICHO HAsBHICTIO KOHIEHTpALil
Halpy’>XeHb B IIif oOsacti. Jlanmeko Bij KOHIIGHTpaTopa, OiId TpaHel, Ha SKUX MPUKIATAETHCS 3YCHILIA,
MOJIIMBE BUKOpUCTaHHS Oinbln 3pimkeHoi CE cCiTKH, OCKIIBKH TYT CIIOCTEpIraeThbcs PiBHOMIpHUI
Hanpy>KeHWH cTaH. Po3paxyHKH Mokaszaiu, IO B HEHTPaJIbHI 00acTi 0O0MOHKK MPH HASBHOCTI KPYTIHX
KOHIIEHTPATOPiB  HANpYyXeHb BiIOYBA€ThCS MEPEpO3MOJT HANPYXKEHb 1 3MIHIOIOYH TE€OMETPilo
KOHIICHTPaTOPiB (B JTAHOMY BHITAIIKY JiaMETp KPYTIUX BHPi3iB), MOKHA 3MIHIOBATH PO3MipH 00JacTi, B AKii
BUKOHYETHCSl JBOBICHUM HampyxeHuil craH. [IpoBeneHi 4mcenbHi pO3paxyHKH IO3BOJISIIOTH BHOpaTH
HEOOXiZIHy reoMeTpito, sika MoKe OyTH BUKOPUCTAHA B MOJAJIbIINX EKCIIEPUMEHTAX Ha peallbHUX 3pa3Kax.

BucnoBku. [locraBnena 3agada 3MiHM TeOMeETpii IMIIHAPHIHOTO 3pa3Ka BUMAarae Oaratopa3oBe
MIPOBEICHHS YHCEIFHUX CKCIIEPUMEHTIB, ISl KOXKHOTO 3 SIKUX NoTpiOHO Oyaysatu cBoro KE momens. s
JOCSITHEHHS TIOCTaBJICHUX Wisieil OyB po3pobienuit anroputM nobynosu CE citku. Po3pobnena nporpamHa
peaiizaiisi J03BOJIIE B aBTOMAaTH30BAHOMY PEXKHMI KOPEKTYBATH T'€OMETPiI0 OOOJOHKH 1 TPOBOJUTH
PO3paxyHOK BiAMOBITHO A0 3MiH apaMeTPiB KOHIICHTPATOPIB.

AJNTOPUTM Ja€ MOXIIMBICTh 3MiHU T€OMETPii KOHIICHTPATOPIiB TOCUTh MaJIMMU KPOKaMH (I pi3HUX
(opM KOHLEHTpPATOpiB) 1 aBTOMAaTHU3yBaTH NpPOLEC PO3paxyHKy Ta Bu3HaueHHs 3anexsHocti HJC Bix
reometpii 1 GopMu KOHIEHTpaATOPiB. I BHUSBICHHS 3aJIGKHOCTEH PO3IOAUTY HANMPYKEHb Bia IMapaMeTpiB
(dhopmu reomeTpii KOHIIEHTpATOPA B MEHTPATBHIA 0071aCTi HEOOXITHO BUKOPUCTAHHS OUTBIN APIOHUX KPOKIB
3MiHH MTapaMeTpiB TeOMeTpii KOHLEHTPATOPIB.

Cnucok NMocuJIaHb.
1. Kymnip P.M., Jmutpax .M. Teopig i MeTonu po3paxyHKy HAMpyXEHOTO CTaHy Ta MIITHOCTI TBEPANUX
neopMiBHUX Til 3 KOHLEHTparopamu HampyxeHb // Bicauk HAH VYkpaian. — 2013. — Ne 1. — C. 59-70.
2.ANSYS® 13.0 Release - 2013/ ANSYS, Inc.
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VK 539.4 : 622.276
OCOBJIMBOCTI PO3PAXYHKY JTOBIOBIYHOCTI JIETAJIEH MAIIIVMH TA
EJEMEHTIB KOHCTPYKIIN, AKI IPAITIOIOTH B YMOBAX
BUCOKOACUMETPUYIHOI'O HUBBKOAMILIITYIHOI'O HABAHTAXEHHS

o0.m.n. Apmum B.1L, lsano-DpanxiscoKuil HAYioHaIbHUL MeXHIYHUL YHieepcumem Hagmu i 2azy

FEATURES OF THE CALCULATION OF DURABILITY OF MACHINE
PARTS AND STRUCTURAL ELEMENTS THAT OPERATE IN HIGHLY ASYMMETRIC
LOW AMPLITUDE LOADING
Doct. Artym V.I., lvano-Frankivsk National Technical University of Oil and Gas

Beryn. Sk Bimomo, Tipoltec HaBaHTaXyBaHHS BETHKOT KITBKOCTI €IEMEHTIB KOHCTPYKIIIH 1 meraneit
MAIllMH XapaKTepU3yIOTHCS BETUKUM PO3KHIOM aCHMETPii IIUKIIiB HAMPYKESHHS SIK 110 CBOTH JTIOBXKUHI, TaK 1 B
yaci. Hanpuknaza, y moBHIH Mipi IIe CTOCYETHCS €IEMEHTIB OYPHIBHHUX KOJIOH, O0COOJIHMBO MpHU TIIMOOKOMY
OypiHHI. Y TakoMy BHIIQJKy IIiJ] 4aC PO3PaxXyHKY KOpPO3iHHO-BTOMHOI JOBTOBIYHOCTI MM 3iTKHEMOCS 3
MpoOJIEMOI0 OITIHKM TIOITKODKYIOUOl [ii MHWKIIB HANPyKeHHS 3a aCHMETPUYHOTO HABaHTAXyBaHHS 3
BEJIMKUM PO3KUAOM Koe(ilieHTy acuMeTpii. Y 3B’3Ky 3 THM, IIO MEpeBa)kHy OiNbLIICTh EKCIIEPUMEHTIB 3
BH3HAYEHHSI IApaMEeTPiB OMOPY BTOMI MPOBOASATH 32 CUMETPUYHOrO LUKIY HalpyXeHb, HEOOXIIHUM eTarom
pO3paxyHKiB ITOBIOBIYHOCTI € TMPHUBEACHHS ACHMETPHIHHUX ITUKIIIB JO €KBIBAJCHTHHX 3a IOIIKOKYIOUOIO
TEI0 CHMETPUYHUX.

[IpoBenenuii aHami3 MpoLECiB HAaBaHTA)KyBaHHs, sKIi BHHUKAIOTh MiJ 4Yac eKCIUTyaTamii eJleMeHTIB
OypWIBLHUX KOJIOH, CBITYHTH, IO B CIICKTPI HANpPYXeHb HAHOULIBIIEe MicIe 3alMarOTh HU3BKOAMILTITYIHI
HaINpy »KeHHS 3 TTapaMeTpaMH, SIKi He MEPEBUIIYIOTH BiAMIOBIAHY TPAHUIIO BUTPHUBAJIIOCTI. Y TaKOMY BUMAJAKY
HEOOXiZTHO BPaxOBYBAaTH 3aKOHOMIpHE 3HIDKEHHS TpaHUIl BHUTPHUBAJIOCTI B MpOIECi HAKOMWYEHHS
MOLIKO/KEHb, CIPUYMHEHE J1€10 caMe HU3bKOAMIUTITY THUX LUKJIiB HAalpy>kKeHb. TOMY MpHUBEACHHS IOBUHHO
TTOIIMPIOBATUCS 1 HAa ITUKIN HAIPYy>KeHb, sIKI MCHIII 3a BiAMOBIIHY TPaHMIIO BHTpuBajocTi. Lle me pa3
BKazy€ Ha OCOOJMBY BaKJIUBICTH PO3POOJICHHS YTOYHCHHX METOIB TMPHUBEACHHS HU3bKOAMILTITYTHHUX
LUKJIIB HABAaHTAXXYBAaHHS JJIS OLIIHKH JJOBTOBIYHOCTI OYPHIIEHUX KOJIOH.

Biarak Meroro poOOTH € PO3pOOJICHHS PIBHSAHB NMPUBEICHHS aCHMETPHYHUX ITUKIIIB HaIpyKeHb
€JIEMEHTIB KOHCTPYKIIM 1 JeTajedl MalluH OO0 CHMETPUYHOTO IHKIY 3 ypaxyBaHHSIM OCOONHMBOCTEH ix
HaBaHTAKyBaHHSL.

Buknaax marepiamy. [l po3poOieHHS Takoro yTOYHEHOTO METOAYy MH  KepyBalucs
3aKOHOMIPHOCTAMH HH3BKO aMIUNTYAHOTO KOPO3iifHO-BTOMHOTO IIOIIKO/KEHHS #W OCOOJMBOCTAMU
o0y I0BH JIiHIN OJTHAKOBOI MOIIKOXKEHOCTI Ha Jiarpami Xesl.

Tak, 3MeHIIEHHs piBHS HAaBaHTAKEHOCTI HW)KYE TPAaHULl BUTPHUBAJIOCTI 3MEHIIYE UYYTIMBICTH O
acuMeTpii HaBaHTaXeHHs. HakoNmMuYeHHsS MNOIIKOIKEHb BifOYyBa€ThCS B OCHOBHOMY 3a AWCIIOKaLiHHUM
MEXaHi3MOM, JIé OCHOBHHM YHHHUKOM € aMIUIiTyda HampyxeHHsA. Edexr bayminrepa, sxwii, iMOBipHO,
MPU3BOAUTE 1O 3MiHM Koe(ilieHTa YyTJIMBOCTI 1O acHMeTpii LWKIy HaBaHTaXEHHS 3a Tepexony 0
BUKJIFOYHO PO3TATYIOUOr0 HABaHTA)KEHHs, Ha LiHd craaii Opaiioe He MOBHICTIO. AJie HaKONHWYEHHS
KOPO31iHO-BTOMHOT'O TIOIIKO/KEHHS CYMPOBOKYETHCS 3MEHIICHHSIM KIHETHYHOI T'PaHUIl BUTPHUBAJIOCTI,
IO IPU3BOJIUTH JI0 iHTEHCU (KLl TPOoLeCy 1 MOCTYMOBOTO 30UIbIIEHHS Yy TIMBOCTI A0 aCHMETPii HUKITY 10
PiBHS, XapaKTEepHOTo 1Jisi 00JacTi 6araToOUUKIOBOI BTOMHU.

TaxuM 4rHOM, 7SI LMKITIB HANPY>KeHb, HIKYMX 33 TPAHHULII0 BUTPUBAJIOCTI, MOKHA IPUNHHATH MOJEIb
JHIMHOTO 3MEHIIEeHHsI Koe(illieHTa YyTJIMBOCTI 3aJie)KHO Bij PiBHS HaBaHTakeHHs. [IpaBoMipHICTH Takoi
MOJIENi MiATBEPKY€ETHCSI 1 TUM, L0 332 HU3BKUX aMIUNTYJ HalpyXeHb JiHis PiBHOI MOIIKOIXEHOCTI Ha
miarpami Xes MOBHHHA BUPOKYBAaTHCA B Bich abcIuc.

3a ZOmOMOTO0I0 po3pOo0IeHNX PIBHAHB 1 MPOrpaMHOro 3abe3neueHHs] MO)kKHa OyayBaTH KPUBI BTOMH 3
PI3HOI0 acCUMETPI€I0 LUKITIB HABAaHTAXXYBaHHsS 1 BH3HAYaTH iX MapaMeTpu 3 JOCTaTHBOIO TOYHicTiO. Jlist
HOTO0 HEOOXiHO 3HATH TUTBKH MapaMeTpy KPUBOi BTOMH 332 CHMETPHYHOTO HABAaHTAKYBAHHS i KOedillieHT
YyTIMBOCTI M0 acuMeTpil HaBaHTaxeHHA. lle 3HAYHO 3MEHIIye KITBKICTh HOPOTHX 1 JOBrOTPUBAJIHX
CKCIIEPUMEHTAJIbHUX JIOCII/PKEHb, HEOOXITHUX JUIs OI[IHKU JIOBIOBIYHOCTI E€JIEMEHTIB KOHCTPYKIIH, SIKi
MPALIOIOTh B yMOBaX aCHMETPHUYHOTO HABAHTAKYBaHHsI 13 CEPEAHIM HAIIPY KEHHSIM PO3TATY.

BucnoBku. OTxe, miJ 4ac aHallizy NpoLecy HaBaHTaXyBaHHS €JIEMEHTIB KOHCTPYKIiH Ha eTami Horo
MPUBECHHS JIO CKBIBAICHTHOTO CHMETPHUYHOTO TPOIECY CIiJ| BPaXxOBYBATH aCHMETPHYHI HAIPYKEHHS
CIIEKTpa HaBaHTa)XyBaHHS. Take BpaxyBaHHS PEKOMEHIYETHbCS NMPOBOAUTH 32 JIOTIOMOTOIO PO3POOJICHHUX
PiBHSIHB, SIKi OUTBIII TOYHO BPaxOBYIOTh Yy TJIHMBICTB O aCUMETpPil HABaHTa)KyBaHHSI.
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VK 630.377
JIMHAMIYHI HABAHTAKEHHS B ITIPUBOJII MIABICHOI KAHATHOI
JICOTPAHCIIOPTHOI YCTAHOBKH

k.m.H. Bapunak B.B., k.m.n. Pyovxo I. M., Hayionanvruii nicomexuiunuti yHieepcumem Yxpainu, m. Jlvsie

DYNAMIC LOADS OF DRIVE OF SUSPENDED TIMBERTRANSPORTING
ROPE SYSTEM
Ph.D. Baryliak V.V., Ph.D. Rudko I.M., Ukrainian National Forestry University, Lviv

Beryn. ITigBicHI kKaHATHI JTICOTPAHCIIOPTHI YCTAHOBKH JISI TIEPBUHHOTO TPAHCIIOPTYBAHHS JIEPEBUHHI
y TIpCBKId MICUEBOCTI, MOPIBHSIHO 3 TPAKTOPHUM TPEIIOBAHHSAM, MAalOTh HHU3KY ICTOTHHX IIepeBar:
3MEHIIY€EThCSI TOTpeda y OymiBHULUTBI JOPIT, € MOMIMBICTP BHUKOPHCTaHHS B CKJIQJHUX IMOTOTHHUX Ta
IPYHTOBHX YMOBaX, a TaKOX y HEAOCTYIMHHUX IS IHINOI TEXHIKM MICISIX, MiHIMI3YEThCS KIUTBKICTh
JICOCIYHUX PELITOK Ta €HePro3aTpaTH, 3HWKYEThCS aHTPOIIOTCHHUM BIJIMB HA AOBKULIA. [IpuBoau 3HaYHOIO
MipoI0 BH3HAYaIOTh HAAIWHICTh Ta TEXHOJOTIYHI MOMJIMBOCTI KaHAaTHUX YCTAaHOBOK B wLitoMy. Tomy
aKTyaJlbHUM HAyKOBO-TEXHIYHHUM 3aBJAHHSAM € YIOCKOHAJCHHS METOIIB PpO3paxyHKy MpPUBOIIB Ta
0OTpYHTYBaHHS BHOOPY iX OCHOBHUX KOHCTPYKITIHHUX Ta EKCILTyaTaIliHIX MTapaMeTpiB.

Buxknan matepiany. KanaTHi 1icoTpaHCIOPTHI YCTAaHOBKH € CKJIAJJHUIMU TEXHIYHUMHU CUCTEMaMH, JJIs
SKUX XapaKTepHUH HU3bKUI piBeHb yHidikalii cxem Ta KOHCTpykuid. Tomy B mmporeci AOCTiIKEeHb €
motpeba MeTaqbHO BpaXOBYBaTH KOHCTPYKIINWHI Ta eKCIUTyaTaliliHi mapaMeTpd MPHUBOJA. 3 I[EI0 METOI0
OyJ0 po3po0JCHO MaTeMaTW4YHy MOJAEIh OJHO0apabaHHOTO EJICKTPOMEXAHIYHOTO IPHUBOAA KaHATHOI
JCOTPaHCIIOPTHOT YCTAHOBKH 13 MPYKHOIO My(TOIO, sIKa BPaXxOBY€ 3MiHy 00€pTOBOrO MOMEHTY HPHUBOTHOTO
JOBUTyHa, OararolmiapoBe HAMOTYBaHHsS KaHaTa Ha MPHUBOAHUM OapabaH Ta MIHCHUHA  XapakTep 3MiHH
30BHIIIHIX HABAHTa>KCHb.

OnHobapabaHHWT TIPUBOJ] 3MOJICIBOBAHUN EKBIBaJICHTHOIO HOMY 3BEICHOI0 TPHOXMACOBOIO
JUHAMIYHOIO CHCTEMOIO 13 TpbOMa cCTymeHsMH BiibHOCTI [1]. 11 BU3HAYCHHS CHUJIM HATATY TSATOBO-
BAaHTAXOIITIMMAIGHOTO KaHaTa TEXHOJIOTIYHHN ITMKI POOOTH IMiBICHOI KaHATHOI JICOTPaHCIOPTHOI
YCTaHOBKM TIOJIEHO Ha Taki OCHOBHI YOTHPH €Tamu: BHOIp cilaOWHU KaHata, MiAiHMaHHS BaHTAXY,
CTONOPIHHSL BaHTAXY i3 BaHTAXXHOIO KApETKOI, MEPEMIIICHHS BaHTa)KHOI KapEeTKU 13 BaHTAXXEM B3JOBXK
TpUMaJIBHOTO KaHaTa. [Ipu 11boMy BpaxoBaHO 3MiHy KOOpAMHAT PO3TAallyBaHHS BaHTa)XKHOI KapeTKH Ta Baru
BaHTaXYy, TEXHOJIOT1YHI ITapaMeTpH KaHATHOI YCTAaHOBKH Ta TPUBATICTh KOXKHOTO 3 €TaIliB UKy poOoTH [2].

AmHai3 pe3yabTaTiB AOCHiIKEHHS 3 ypaxyBaHHIM JaHuX [1] mokasas, 110 po3TiH MPHUBOIHOI CUCTEMHU
BiOyBaeThcst MEeHII Hixk 3a 0,2 ¢. AMILTITYIM Ta iHTEHCHBHICTh KOJINBaHb 3BEJIEHOTO TUHAMIYHOTO MOMEHTY
B Ilepesiadyax yIpoJOBXK MEPiofy MyCKy, OPIBHIHO 13 HACTYIIHUMH €TallaMy, € MEHIINMH.

Mana TpuBaicTh po3roHy 00yMOBIICHA BiICYTHICTIO TEXHOJIOTIYHOTO HABAHTAXKCHHSI B MOMEHT ITYCKY
Ta MOCTYIOBUM JIHIHHUM 3POCTAHHSM CHJIM HATATY TATOBO-BaHTAXKOMIAIMMANIBHOTO KaHaTa Bif HYIS IO
BEJIMYMHU Baru BaHTaxy. ToMy AJs mepenad MpUBOJiB KAHATHUX JIICOTPAHCIIOPTHUX YCTAHOBOK €Tall IyCKYy
1 pO3TOHY € MEHII HeOe3MEeYHUM, MOPIBHAHO 13 CTOMOPIHHSAM BaHTaXXy Ta HOTo BIAPWBAHHSAM BiJ OMOPHOI
MMOBEPXHi, OCKUIbKY 3BEICHUHN JMHAMIYHUI MOMEHT B JIiHII Nlepeay MPUBOJA CAIra€ MaKCUMAJIbHUX 3HAYCHb
]| 4ac BiJ[pHUBaHHS BaHTaXy BiJl OMOPHOI MOBEPXHI Ta MiJ Yac CTOMOPIHHSA BaHTAXy i3 BaHTaXKHOIO
KapeTKoIo.

BucnoBku. 1. [Ipy Benukux 3HaueHHAX Bard BaHTaxy (Q = 32...64 xH) moreHuiiiHo Hebe3neUHUM
PEKUMOM pOOOTH € MOMEHT BiIpHMBaHHsS BaHTaXy BiJ OMOPHOI MOBEPXHi, a NPU MalUX 3HAYEHHSIX Baru
BaHTaxXy (Q = 8...16 kH ) — mporiec cTomopiHAA BaHTaXy 13 BAHTAXXHOIO KAPETKOIO.

2. JluHaMiuHI HaBaHTa)KCHHS € HAaMEHIIMMH 1 HaOJIMKAIOThCS A0 IOCTIHHOT BEIMYMHM B Jiala3oHi
3HA4YeHb 3BEJICHUX KOoe]ilieHTiB KpyTHIbHOI sxopcTkocTi nepenau 100...125 Hxm/pan. Tomy reomerpuuHi
Ta KIHEMaTHU4HI IapaMeTpy MEXaHIYHUX Mepenad i BajliB NPUBOJIB KAHATHUX JIICOTPAHCIIOPTHUX yCTAaHOBOK
PEKOMEHIOBAaHO MpPHHMATH TaKUMH, MO0 iX 3BemeHUN KOe(IIli€eHT KPYTWIBHOI >KOPCTKOCTI Iepemad
nepeOyBaB y BKa3aHUX MEXKax.

Cnucok Mocu/jaHb.

1. Lidiya Dzyuba. Dynamics of electromechanical drive of suspended timbertransporting rope system /
Lidiya Dzyuba, Vasyl Baryliak // Technical Sciences. University of Warmia and Mazury in Olsztyn
(Poland). — 2016. — no. 19 (3), pp. 245 — 256.

2. Lutyy Ye.M. Calculation features of variables process loads acting on the cable timbertransporting plants
drive / Ye.M. Lutyy, V.V. Barylyak, O.M. Udovytskyy // Forestry. Forest, Paper and Woodworking
Industry. Interdepartmental scientific and technical research collection. — 2015. — no. 41, pp. 29 — 39.
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VK 532.61
BE3BIBPAIIIMTHUA MEXAHIYHUHI BY30.JI IPAJIALY IS KOHTPO.IIO
MIK®A3ZHOI'O HATAT'Y PIIMH METOJOM OBEPTOBOI KPAIIJII

k.m.n. biniwgyx B. b., [sano-Dpankiecokutl HAYIOHATbHUL MEXHIYHUL YHIgepcumem nagmu i 2azy

VIBRATION-FREE MECHANICAL UNIT OF THE SPINNING-DROP
APPARATUS FOR INTERFACIAL TENSION MEASUREMENT
Ph.D. Bilishchuk V. B., lvano-Frankivsk National Technical University of Oil and Gas

Beryn. /[ BuMiproBanHs MikdazHoro Harsary (MH) pimdH BHKOPHCTOBYIOTH METOA OOEPTOBOI
Kparuii, SIKUi TOJIsATae B TOMY, 110 TPYOKY, 3alIOBHEHOIO MPO30POI0 BXKYOIO PIIMHOIO 3 KPaIuielo Jermol
piAMHYU, TPUBOIATH B OOEPTaHHS HABKOJIO TOPH3OHTAJIBHOI OCi 3a JOMOMOTOI0 JABHIYHA. 3ajie’KHO Bif
4acTOTH OOepTaHHsI, Pi3HUIII TYCTUH pifuH 1 3HadeHHs MH kparuts nermoi pinuHu HaOyBae 1MeBHOT GopMHU i
pO3MipiB, Ha OCHOBI AKMX BU3Ha4aoTh MH. BiOparii, ;xepenoM SKUX € ABUTYH HETaTUBHO, BINTUBAIOTH Ha
nporec oOepTaHHS piAMH, MOPYIIYIOTh TipOCTaTHYHY piBHOBAry, IO B CBOIO Yepry MNPHU3BOAMUTE 0
BimxuiieHHs] (popmu 00epTOBOI Kparuti BiJ piBHOBa)KHOI. TakuM YWHOM, OJTHIEIO 13 33134, KA BUHUKAE TPU
po3po0bieHHI npriamiB sl BuMiproBanHs MH € 3MeHmenHs BiOpamiit TpyOku i3 piguHaMH MIPH 0OEpTaHHI.
Jxepenamu BiOpariii € ABUTYH 1 JeTaii, sKi TepenaoTh 00epTOBUH pyX B Bajia JABUTYHA O TPYOKH 3
piavHamu. Bimomi cmocoOu, y SKMX 3MEHLIYIOTh BiOpalii 3a IOIMOMOTOI0 MacoBOi mepenadi, MarHiTHOT
MyQTH, TOBITPSHUX MiAMUIHUKIB, MHIIHAPUIHOI My(dTH. HemomikoM BHKOpPHCTaHHS MAacOBUX Iepenad €
BHIIWMH piBEHB Mepeadi BiOpariil BiJ Baia IBUTYHA A0 TPYOKH MOPIBHSAHO 13 iHIIMMHU criocobamu. MarHiTHI
My(]TH MarOTh HEKOPCTKE 3UCIUICHHS BEIYYOro i BEIEHOTO AUCKIB, IO MPU3BOJUTH 10 BUHUKHEHHS Pi3HUII
4acTOT OOepTaHHs Basia JBUTYHA 1 TpyOkH 3 pimuHamu. BHKOpHCTaHHS MOBITPSHUX ITiJIIAITHUKIB CYTTEBO
YCKJIaAHIOE OyI0BY IIpHIIamy.

Buknan matepiaay. [IporoHyeThcs BUKOpHCTATH TIPYX)HY My(Ty i3 3ipKoro, sika  JIO3BOJISIE
3anmobiraTi mepenaBaHHIO BiOpauili Bim Bama nBuryHa no TpyOku. Takuih tunm mydrt 3abe3meuye
nemriyBaHHSA KPYTHIBHUX 1 3CYBHHX BiOpalliif 3a paXyHOK BHYTPIIIHBOTO AeMI(yBaHHS (SIKe ITOB’s3aHE i3
B’SA3KOINPYKHIMH BJIACTUBOCTSIMH €JacCTOMEpIB, 3 SKHX BHTOTOBJIEHA BCTaBKa My(TH) 1 30BHIIIHHOTO
neMiiyBaHHs (IO BUKIMKAHO TEPTSIM KOHTAKTYIOUMX Jietajeid MydTu). Tak mpu BUKOPUCTAaHHI eNacTUYHOI
My}t BupoOHHUTBa eBpomeicbkoi ¢(ipmu KTR 3 3ipkomoniOHOI0 BCTaBKOIO, sIKa BHUIOTOBJCHA 3
ToJTiypeTany JocsaracTbes koedimienT nemmdysanus 0,8, Mo € MOCTaTHIM IS BKa3zaHWX miuied. Takox
3MEHIIUTH BiOpamlii B mpwiaigi MOXKHAa pPO3MICTUBIIM TpyOKy Ha IBOX miammnHukax. OIUH 3 HHX,
JBOKYTOBHH 3IBOEHUH palialibHO-YIOPHHUH, 3HAXOOWTHCS 3 OAHOrO OOKYy TpPyOKH, a 3 IHIIOTO —
panianbHUM, KU JO3BONIAE PO3IIMPIOBATHCH AETAIAM NpHIady IpH 3MiHI Temmeparypu. BukopucranHs
3aMpoNOHOBAHUX TUIIIB My(TH 1 MiIMIUITHUKIB JO3BOJSIOTH OOy IyBaTH 0e3BiOpalliifHIil MeXaHI9HUI By3071
npuwiagy. CTpyKTypHa cxeMa Takoro Mpujaay npeAcTaBieHa Ha puc. 1.

1

- MepcoOHATEHHH KOMII HOTep;
# 1 2 — eTeKTPOHHHH KIH0T; 3 — MIKPOKOHTPOTIED;
4— Omox 1HAHKamli: 5 — OTOK KepyBaHHA
______ |:______________w R N ————
1 3 | memryHOM: 6 — By30I  KepyBaHHA

TeMuepaTypH; 7 — doToanapar; 8 — 08’ €KTHE;
9 - sBysox d¢okycyeanua; ; 10— TpHTrep
[IImitTa; 11 — gaeas obeptie; 12 — IBHIVH;
13 — emactuuna mydTta; 14 — Bad OBHTVHA;
15 — [BOKYTOBHH 30BOEHHH pamialbHO-
VIOPHHH MiIMHOHHK ; 16 —HarpipadpHHA
eJIeMeHT; 17—  nmaTyHK  TeMIepaTypH;:
18, 24 — mpobku; 19 — paxda pigHHA;
20 — crmaHa TpyOka: 21 — kKpamna mermoi
pimHHH; 22 — Jerma pigHHa; 23 — mpolka 3
oTBopoM: 25 — matpoH: 26 — [OpIIeHE;
27 — reHHT; 28 —  TepMoOKaMepa;
29 — pamiameHHH migmmnHEK; 30 — By3O0I
nepeMileHHA MITOKa HOPIIHA
26: 31 — oceiTIIOBaY;

Pucynox 1 — CtpykTypHa cxema mprmiary 3 6e3BiOpamiitHiM By310M 00epTaHHS KparuTi

"18 -

i

:-2-:-2:5.'::!!
[177) 18 22 24 25 29

10 11 | 12 e =
19 20 21 23 2¢ 27
13 |15 b

BucnoBku. Bukopucrans My(TH 31 BCTaBKOIO 3 MPYKHOTO MaTepiany, a TaKoX JIBOX IMiIIIUITHUKIB,
Ha SKUX 00epTaeThcs TpyOKa 3 piAWHAMHM, JO3BOJIIIOTH YCYHYTH BiOpalii 10 piBHS, IPH SKOMY MOKIIMBE
MIPOBE/ICHHS] BUMiPIOBaHb MXK(a3HOTO HATSTY PiAWH.
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VK 62-23+519.863
AJITOPUTM ONITUMAJIBHOTO ITIPOEKTYBAHHS TPAHCMICII
I'YCEHUYHOI'O TPAHCIIOPTEPA-TAI'AYA MT-JIb 3A MACOIO
k.m.n. bonoapenxo O.B., Knouxoe LE., x.m.n. Yemunenko O.B., Hayionanvnuii mexuiunuii ynigepcumem
"Xapriscokuul norimexuiunui incmumym", Yxpaina

ALGORITHM OF OPTIMAL DESIGN FOR TRANSMISSION OF
TRACKED LOAD-CARRIER/PRIME MOVER MT-LB BY MASS
Ph.D. Bondarenko O.V., Klochkov L.E., Ph.D. Ustynenko O.V., National Technical University
"Kharkiv Polytechnic Institute”, Ukraine

Beryn. Opgna i3 HaiOinbll mommMpeHHX B YKpaiHi BiHCHKOBMX TYCEHHYHHUX MAIIUH — JIETKUH
OaraToninpoBuil TyceHnuHUI Tpancnoprep-Tsarad MT-JIb. Ilix wac fioro MoxepHi3allii. BUHHKAE mpodiieMa
TIepeBaHTAXEHHSA TpaHCMIcii, aje MiIBHUIICHHSA 11 HaBaHTAKyBaJbHOI 3MATHOCTI NIISXOM 30UTBIICHHS
rabapuTiB HeMOXIHUBO. Lle ToB's13aHO 3 OOMEXeHiCTI0 00'eMy MOTOPHO-TpaHCMICiiHOTO BiamineHHs. Buxin
TIOJISATaE B ONITUMAIBHOMY MTPOEKTYBaHHI 32 MACOI0 HOBOI TpaHCMIcCii ipy 3abe3redeHHi 11 HaBaHTaXyBaJIbHOI
3IaTHOCTI, TOBIOBIYHOCTI Ta PO3MIIIIEHHS B iCHYIOUE MOTOPHO-TPAHCMICiiTHE BiITITCHHS.

Buknaa marepiaigy. ABropamu po3poOJIEHO aJITrOPUTM TMPOIECY ONTHMAJIBHOTO TPOCKTYBaHHS
TpaHcMmicii Tpancnoptepa-Tsarada MT-JIBb. Bin 00'ennye MaTemMaTHuHy MoJenb 3a1adi (LiboBa QyHKIIS Ta
oOMeXEeHHs Ha 3MiHHI TPOEKTYBaHHSA), METOIW pO3B'A3aHHS Ta palliOHAIBHI JIOTIYHI ITOCHTiJOBHOCTI
omnepariiii. OCHOBHMM METOJIOM PO3B'si3aHHs 00paHO 30HIyBaHHS MPOCTOPY MapaMeTPiB MPOCKTYBaHHS, I Y
SIKOCT1 MPOOHHUX TOYOK B ONMHUYHOMY OaraToMipHOMY KyOi BUKOPHCTOBYIOThCs Touku JIIIT-mociimoBHOCTI.
MeTto 03BOIISIE OTNEpYBaTH 3HAYHOK KUTBKICTIO TapaMeTpiB (1o 51), ame mae oOMexeHHS Ha KUTbKiCTh
piBHOMipHO-po3MoAiTeHNX MpobHIX Touok (10 20%°). Lliel KiTbKOCTI TOYOK IS PO3B'SI3aHHS HAO] 3amadi
HEIOCTATHBO, TOMY AQITOPUTM JIOIOBHEHO TMOCTINOBHUM 3BYKEHHSM N-BUMIpPHOTO Mapaieserninemay
napametpiB. lle m03Boisie 3HAWTH OiNBII TOYHE pILIEHHS, Napaiesierninel 3MEHIIYEThCS Ha KOXXHOMY
HaCTyITHOMY KPOTIi TOCIIKEHHS, a KITbKICTh MMPOOHUX TOYOK 3aTHIIAETHCS MaKCHMAIIBHO MOKITUBOIO.

ANTOPHUTM CKIIQIAETHCS 13 HACTYITHUX CTaIliB.

1. B mepury uepry mpoeKTyBalbHHUKOM 3aJal0Thcs BXiJHI JaHHIi, a came, MapaMeTpy HaBaHTaKEHb,
KOHCTPYKTOPCHKi Ta TEXHOJIOT19HI BAMOTH, YHCIIOBI 0OMEKEHHS Ha 3MiHHI TIPOEKTYBaHH.

2. T'enepysanns JI[It-mocmigoBHOCTI Al 30HAYBaHHS JBOBHUMIPHOTO MPOCTOPY Y KoopauHarax (),
Q, — KoedilieHTIB 3BYKEHHS OKOJIiB TapaMeTpiB MPOCKTYBaHHSI.

3. I'enepysanns JIIIt-mocnigoBHOCTI A7l 30HAYBAHHS NMPOCTOPY 3MIHHMX NMPOEKTYBAaHHS — MOIYJIB
3aderuieHs M; Ta 9rcen 3yOIliB KOJIiC Z;j.

4. TlepeBipka oOMexeHb Ha 3MiHHI MpoeKTyBaHHA (TpoOHI Touku). [IpoOHa TOYKa NPOXOAMTH
MOCJITOBHO TIEPEBIPKY 32 YHCIOBUMH Ta (YHKLIOHATEHUMH OOMEKEHHSIMH PiBHOCTI Ta HEPIBHOCTI, 1, SKIIO
BOHA HE 3aJ0BOJIBHAE HA IEBHOMY €Talll SKifiCh BUMOTI, TO BITKHIAETHLCS, a IIOCTIIOBHY MEPEBIPKY MTOYNHAE
HacTymHa ToYKa. [lOCTiIOBHICTE TPOXO/DKEHHS TepPEeBIpKM OOMEKEHb MPOOHOI TOYKOK 00paHo 3
ypaxyBaHHSIM 00'eMy MaTeMaTHYHHX OOYMCIeHb. SKIIO TOYKa HE 3aJOBOJIbHSE MaluM 3a 00'eMoM
MaTeMaTHYHUX OOYMCIIEHb YMOBAM, TO BOHA BiAKMIOA€ETHCS 1 HE BUTPAYAETHCS Yac Ha NEPEBIPKY BEIMKUX 3a
00'eMOM MaTeMaTHYHUX OOYHCIICHb YMOB. SIKIO TTpoOHA TOYKA MPOXOIUTH BCI YMOBH, TO BOHA TOTPAILISLE
JI0 TaOJUIl MOXIUBUX BapiaHTIB. TaOmuis sBisie cOOO TBOBUMIPHUN MAacHB, Y SIKOMY KOXXHOMY HOMEpPY
TOYKH BiJIIIOBi/Ia€ HA0Op MapamMeTpiB MPOEKTYBAHHS Ta 3HAUYEHHS IUTHOBOI (DYHKIII1.

5. Tlomyk Haiikpamioro BapianTta (IpoOHOI TOUKH, IO BiIIMOBITa€ MiHIMATFHOMY 3HAYCHHIO IMITHOBOT
¢dyHKIiT). 3n1HCHIOETHCS METOJIOM COPTYBaHHA BCTaBKaMU. HampuKiHII MaeMO BIOPSIKOBaHUI MacuB, IO
OYOJIOETHCS MiHIMATbHUM 3HauY€HHAM LiJIb0BOT QPYHKIIT Ta BiAMOBITHUM HAOOPOM IMapaMeTpiB.

6. SIKIIO TOYHOCTI pO3paxyHKIiB HEJOCTATHHO, IPOBOIUTHCH 3MiHEHHs KpalHIX 3HaUY€Hb MapaMeTpiB
(3BY>KEHHS OKOJIB MPOCTOPY TapaMeTpiB). Y SKOCTI TOYOK, BITHOCHO SIKUX 3BYKYIOTHCS OKOJH Ha KOKHOMY
Kpolli, OepyThCsl TOYKU 3 IMONEPEAHBOTO KPOKY, IO BIIIMOBIAIOTh MiHIMAJTbHOMY 3HAYCHHIO IUTHOBOI
¢yHKuUii. Sk pe3yabpTaT, Ha KO)KHOMY KpPOIi BHYTPIIIHBOTO KOJIa aJlTOPUTMY T'PaHWYHI 3HAYCHHS AJIS ACAKUX
rmapaMeTpiB  TPOCKTYBaHHS 3BYXKYIOThCS, OO0’€M N-BHMIpHOTO TMapayieliemineaa 3MCEHITYETbCS. 3
ypaxyBaHHSAM TOrO, IO KIJIbKICTh MPOOHHUX TOYOK 3aJMIIAEThCS IIOCTIHHOIO, II€ MPHU3BOAUTEL JO
MaKCHMaJbHO MOJINBOTO HAOIIMKEHHS 10 aOCOTFOTHOTO MiHIMYMY HiTbOBOI (DYHKIIIT.

BucHOBKH. 3anpoNOHOBaHUN AJITOPUTM ONTHMAIBHOIO IIPOCKTYBAaHHS TpaHCMicii TpaHcmoprepa-
tsirada MT-JIb noennye metoau JIIIt-momyKky Ta 3BY:KEHHSI OKOJIIB, IIO JO3BOJIMIIO 30UTBIINTH KUTbKICTh
OpoOHUX TOYOK Ui Ounbll TOYHOro pe3ynbTary. OcoOnuBa TOCHIZOBHICTH aIrOPUTMY IO3BOJIHIIA
CKOPOTHUTH 4ac pPO3pPaxyHKiB.
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BIIVIUB PE2XKUMHUX ITAPAMETPIB IIPOLHECY MOHHO-ILIAZMOBOI'O
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INFLUENCE OF MODIFIED PARAMETERS OF THE ION-PLASMA SPUTTERING
PROCESS ON CONDENSATES WEAR RESISTANCE
Ph.D. Hasiy O. B., Ph.D. Stepanyshyn V. I., Ph.D. Honchar I. M., Ukrainian National Forestry
University, Lviv

Beryn. Mera pobotn momsrana B aHalizi BIUIMBY CHJIM CTPyMY IYyTH, KyTa MaiHHS IUJIa3MOBOTO
MOTOKY, BMICTy KpameiabHOI (ha3l, 3acTOCYBaHHS cemapamii IJ1a3MOBOTO IOTOKY Ha TE€OMETPHYHI Ta
TPUOOTEXHIYHI XapaKTEPUCTHKH OJHOIIAPOBUX MOKPUTTIB Ha ocHOBI cucTeM Ti-N i Ti-Ni-N i gBomapoBux
nokputTiB Ha ocHOBI cucteM (Ti-N + Ti) i (Ti-N + Ti-Ni-N), HaHeceHHX METOI0M KOHJCHCAllil peYOBHHU 3
1a3MOBOiI (a3u B yMoBax ioHHOTO O0oMmOapmyBanHs (KIB).

Buxaan martepiany. JlocnimpkeHHs BIUIMBY CHUIM CTPYMY IYTH Ha TOBIIWHY 1 MIOPCTKICTh IMTOKPUTTIB
MPOBOJMIN 3 BHKOpHCTaHHsAM kartomiB 3 Ni, Ti, Ti (06e3 peakTHBHOrO Ta3y Ta y cepeloBHIli Ar).
BcranoBneHo, mo 3i 301IbIIEHHSAM CHIIM CTPyMY MaiKe MpOIMOPLIiHO 3pOcTae TOBIIMHA MOKPHUTTIB SIK 3
YUCTUX METalliB, Tak 1 3 HiTpumiB. Haii0inplie 3pocTaHHS TOBIIWHU CIIOCTEPITa€EThCcs Yy IOKPHUTTIB,
orpumanux 3 Ti1 Ni (y cepemoBumi Ar) —B 2,1 12,7 pasn.

B 3B"3Ky 3 TUM, 110 IpK HOHHO-TJIA3MOBOMY HAITWJICHHI OCa/PKEHHsI 10HIB BiIOYBa€ThCS HE TINBKH Ha
MOBEPXHi, II0 PO3TalIoBaHi (PPOHTANBHO 1O BHUIAPOBYBAYiB, JOCIIMKEHO XapakKTep 3MiHH TOBIIMHU
TTOKPHUTTS B 3aJICXKHOCTI BiJ KyTa MMaIiHHS IJIA3MOBOTO ITOTOKY. 3 H10T0 3pOoCcTaHHsAM TOBIIMHA icTOTHO (Y 3,5-
4 pasm) 3MeHIyeThbes. [Ilpruaomy, He3BaKkaOUn Ha TE, IO TOBIIUHA IMOKPUTTIB, oJepkaHuX 3 Ni, cTablIbHO
MEHILE THUTAaHOBHX NPHU BCIX JOCHIPKYBAaHUX 3HAUEHHAX KyTa, i BIJHOCHE 3MEHLICHHS BiIOYBa€ThCS
npuOmm3Ho B 1,1 pa3w MOBLIBHIIIE, MO TMOSCHIOETHCSA OUTBITAM BMICTOM IapoBOi (a3 B IIIa3MOBOMY
MOTOI IpY BUMapoByBaHHI Ni.

BimoMo, mo ocalKeHHS MOKPUTTIB 3 YMCTUX METalliB, & TAKOX IpPH MiJBUILECHUX CTPyMax AyTd
XapaKTepU3y€eThCs 301UIBIIEHHSIM BMICTY KpamelnbHOi (a3u, M0 MiJBUIIYE MIOPCTKICTh TIOBEPXHI 32 PaxyHOK
YTBOPEHHS Ha Hil BENMKOI KUTBKOCTI MIKPOBKJIIOYEHb Y BHAI Kpameidb po3MipaMy BiA AecCATUX IOJeH 10
10...20 mxMm [1]. HasiBHiICTh TaKMX BKJIIOYEHb OCOOIMBO HeOakaHa MPH OAEPKaHHI 3HOCOCTIMKUX MOKPHTTIB.
Jns BimokpeMIIeHHsI MiKpOKpareib 3aCTOCOBYBAJIM Celapallilo MUIIXOM HallWIIOBaHHS 3-3a ekpany [2]. Lle
JO3BOJISIE MAaiDKe IOBHICTIO BHKJIIOYWTH MOJKJIMBICTH HOTPAIUISHHS MHKPOKpAaIlellb Ha IIOBEPXHIO, B
pe3yAbTaTI YOTro MIOPCTKICTh 3pa3Ka 3 MOKPUTTSIM JIOPIBHIOE IOPCTKOCTI 3pa3ka 0e3 MOKPHUTTS 1y TpH pasu
MEHIIIe, Hi)K TP HAITMIIIOBAaHHI 3pa3ka 0e3 3aCTOCYBaHHS cenapallii ia3MOBOTO MOTOKY .

BucHoBku. Pe3ynmpratn TpmOONOTIYHUX AOCHTIMKEHb Mapu TepTs ,.cTambs POMS — cyxa nepeBuHa
(cocHa)” 3acBimumin, IO cuiIa TePTs 3pa3ka 3 HOKpUTTIM i3 TiN B 2 pa3u MeHIIa, HiXK HEMOKPUTOTO 3pa3Ka
IpU TEPTi SIK B3MIOBXK, TaK 1 MOMEpeK BOJOKOH. [Ipu rpaHMYHOMY TepTi 3HAYEHHS MOMEHTIB TEpPTS AJS
nokputTiB Ti-Ni-N pi3HOro ckiiamy CyTTeBO HE BiIPi3HSAIOTHCS.

IToxputts 3 TiN MaroTh HaAWHMKYUH KOEQIMIEHT TEPTS NPH Pi3HUX HABAHTAKCHHIX 1 IIBHAKOCTIX
KOB3aHHsI. BU3HaUeHHs BETUYMHH 3HOCY TPaBIMETPHYHMM METOJIOM II0Ka3allo, M0 HaWKpaIlow CTiHKICTIO
BosoxitoTh MOKpUTTS TiN i Ti-Ni-N, oco0nmBo 3 migBuieHHsM BMicTy Hikemo 10 7 % i1 45,2%, npu mpomy
3HaYHO MEHIIIEe 3HOIIYETHCS 1 KOHTPTINO. B yMoBax MomenmtoBaHHS MpOIleCy pi3aHHS HaHOUIBIIOI CTIHKICTIO
Bosozie Tokputts (Ti-Ni-N + TiN), iHTeHCHBHICTb 3HOIIYBaHHS sIKOro B 1,75 + 23 pa3u MeHIua BiJ iHIIHX, 110
JOCHiKyBanuch. Lle moKpuTTa HaiiOinbm eekTuBHE I 3MIMHEHHS iHCTPYMEHTY, IIO TPALIO€ B YMOBax
Oe3nepepBHOTO pi3aHHs 1 3a3HA€ aAre31i{HO-BTOMHOTO 3HOIIYBaHHSI. OCHOBHUM MaTepialioM poO0ovoro mapy
€ TiN, sxuii Mae 3a70BUIBHI (Hi3UKO-MEXaHIuHI 1 3HOCOCTIHKI BIACTUBOCTI, 3MEHITY€E KOE(IIIEHT TEPTS 3a
paxyHOK QopmyBaHHiI miinbHOT BTOpuHHOI cTpykTypH. [limmap Ti-Ni-N ciyxuts mist MIlHOrO 34eruieHHs
TIOKPUTTS 3 OCHOBOIO, 30KpEMa, 32 PaxyHOK YTBOPEHHS MepexiiHuX IuQy3iHHUX IIapiB Ha OCHOBI TBEPAHX
posuuniB Ni (Fe) i Fe (Ni), 3abe3reuye emacTHIHICTh 1 y3romKye Teruohi3udHi XapakTepHCTUKA 3 MaTepiaioM
pobodoro mapy.

CnHcok nocu/jiaHb.

1. Jlynes B.M., Opuapenko B.J., Xopomux B.M. HccnenoBaHue HEKOTOPBIX XapaKTEPUCTHK IIa3Mbl
BakyyMHOH Metayuinuecko ayru // XKTD, 1977.-T.4, Ne 7, - C. 1486 — 1490.

2. Tonybeupr B.M., T'aciii O.b. BrmnmB TexHONOTIYHUX MapaMeTpiB Ha JesKi XapakTePUCTUKU HOHHO-
1a3MoBuX MOKpUTTiB // [IpoGnemu tpudosorii. — 2004. - Ne 1. - C. 67 - 71
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SELECTION OF THE RATIONAL TECHNOLOGICAL PROCESS CASTING OF THE
ROLLING ROLL
Doct. Ivanova L. Kh., National Metallurgical Academy of Ukraine, Dnipro

Introduction. Improve product quality foundry, increased its district and reliability and durability is
an urgent requirement of our time. The overwhelming majority of castings are made of cast iron, so the
improvement of its physical and mechanical properties and performance characteristics is an important
reserve in the matter of saving energy and material resources and intensive development of industry.

Presentation of the material. The aim of the work was to select the optimal technological solutions
before the stage of production of the test casting — the rolling roll of the JIIII-57 version with the working
surface of its barrel of alloyed and modified cast iron and the necks and core of gray cast iron filled by semi-
washing. A feature of the production of rolling rolls is that the working surfaces of their barrels must have a
high hardness, and the core and neck, sufficient plasticity. To ensure high speed of crystallization of the roll
barrel and to obtain the required hardness for its formation, a cast iron mold with a thin layer of non-stick
coating of up to 0.5 mm thickness is used. Cast iron has a high thermal conductivity of 35...45 W/m°C,
therefore the chill ensures intensive heat removal from liquid metal. A computer simulation method was used
to study the change in the temperature of a cast metal, depending on the distance from the working surface of
the mold. An analysis of temperature changes was carried out at the ends of the roll barrel and in its central
part. It is shown that the heat transfer to the casting decreases with the removal from the working surface of
the die, which indicates a decrease in the rate of crystallization and, accordingly, a change in the properties
of the material. In addition, the temperature change at the ends of the drum roll is the same, so in further
calculations, measurements were made in the central part of the barrel and in its upper end part. Since the
structure and properties of cast iron depend on the rate of its crystallization, for comparison, the dependences
of the speed of crystallization of the cast iron of the working layer of the roll with the distance from the
working surface of the die were constructed. The rate of crystallization in the central part of the roll drum is
different from its end part, which is explained by the effect of the end effect on the crystallization of the
metal. The maximum rate of crystallization of the metal occurs at the boundary between the liquid metal and
the chill mold and at a distance of 2 mm from the working surface of the die it is 106 °C/min (at the end of
the drum roll) and 74 °C/min (in the central part of the roll barrel). At a distance of 25 mm from the working
surface of the chill mold, the rate of crystallization is 26 °C/min (at the end of the drum roll) and 19 °C/min
(in the central part of the roll barrel). At the same time, the structure of the cast iron will also differ in the
length of the roll barrel. If we assume that the structure of the cast iron directly depends on the rate of
crystallization, then its structure at a depth of 10 mm in the end part of the roll drum will correspond to the
structure at a depth of 5 mm in its central part, since the crystallization rates at these points will be the same.
With the removal from the surface of the chill, the structure will be aligned along the length of the roll drum.
The curves of temperature changes of the liquid metal in the core of the roll showed that the heat sink in the
liquid metal is leveled with the distance from the working surface of the die. Thus, the rate of crystallization
of molten iron in the axial region of the roll drum must be the same in height, while the rate of crystallization
in the central part of the roll drum is slightly higher than at the ends. Constructed dependencies indicated that
the rate of crystallization decreases sharply in the range 45...155 mm from the surface of the die and is 18
and 2.5 °C/min, respectively. In the central part of the roll, the rate of crystallization is minimal and is 1.6
°C/min at the end of the drum roll and 1.8 °C/min in its central part. In contrast to the rate of crystallization,
the rate of advance of the crystallization front decreases at a distance of 45...200 mm from the surface of the
die from 7.8 to 3.2 mm/min, and then increases and becomes maximum (28 mm/min) in the axial part of the
roll drum, then there are prerequisites for the crystallization of cementite in the axial part of the roll,
therefore, it is proposed to introduce graphitizing elements into the semi-washable metal: silicon, copper,
titanium or hafnium, which provides the necessary properties of the core of the rolling roll.

Conclusions. 1. The structure of cast iron directly depends on the rate of its crystallization. With the
removal from the surface of the chill, the structure will be aligned along the length of the roll drum. 2. The
rate of crystallization of the liquid metal decreases when it is removed from the working surface of the die,
while in the central part of the roll drum it is slightly higher than at the ends. 3. The temperature fields in the
casting and the roll form at different times are constructed. 4. Preconditions for the crystallization of
cementite structures are created in the axial part of the roll, therefore it is proposed to introduce graphitizing
elements into the semi-washable metal: silicon, copper, titanium or hafnium, which provides the necessary
properties of the core of the rolling roll.
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TEMPERATURE INFLUENCE ON MECHANICAL CHARACTERISTICS
OF DOPED Mo ALLOYS BASED ON INTERMETALLIC TiAl
Ph.D. Kholiavko V.V., Prokopchuk M.D., National Technical University of Ukraine "Igor Sikorsky Kyiv
Polytechnic Institute”; Remez M.V., Frantsevich Institute for Problems of Materials Science National
Academy of Sciences of Ukraine, Kyiv

Betyn. J{i1st TOBHOIIIHHOTO BUKOPHCTAHHS y aBia- Ta KOCMIYHIN MMPOMUCIOBOCTI XKapOCTiiKi CIIaBh 3
BHCOKOIO NMUTOMOIO MilHiCTIO Ha ocHOBI TiAl Ha pa3i moTpeOyroTh omTuMmizauii piBHA miaactuuHocTi. Le
MOXe OyTH [OocsArHyTo He uumie QopmyBanHsaM aBodaszHOi (opty) JaMenbHOI CTPYKTYpH, ane i
ctabimi3amiero BHCOKOTeMIleparypHoi [-¢a3u 3a paxyHOK JIETYBaHHS, HANpHUKIaN MOJIOIESHOM.
BcranoBneHo, 1o JeryBaHHS Oty CIUIaBiB MOJIIOJEHOM MPHU3BOAMTEH N0 30UNBIICHHS TUIACTHYHOCTI Ta
TpaHUIl TeKY4OCTi IpU KIMHATHIN TeMIepaTypi, MiIBUIIEHHIO TPIIUHOCTIKOCTI Ta )KapOCTIHKOCTI.

IIpoTe, OCKITBKHM THUTAH-AIOMIHIAHI CIIAaBH BUKIIMKAIOTH 1HTEpEC caMe I BHCOKOTEMIIEPATyPHHUX
IH)KEHEepHHUX 3aCTOCYBaHb, METOI0 poOOTH OylO0 BH3HAYEHHS ONTHMAIBHOTO CKJany jeroBaHoro 2% Mo
crutaBy Ha ocHOBi TiAl muisxoM mpoBeAeHHS BUMPOOYBaHHS O HA CTUCHEHHS B Jlialla30HI TEMIEpaTyp Bil
KiMHaTHOI 10 750 °C.

Buxnaa matepiany. [ gociimkenb Bukopuctanu craBu TissM0Aly, TisoM02Als, TisgM0Alg Ta
TiggMO0,Als, oTprMaHi MeTOIOM AyroBOi MIaBkK 3 HomumHoro tutany (99,9 mac.% Ti), amominio (99,99

mac. % Al) ta mirarypu MO0g73Alsy7. Pesynpratn BHIpoOyBaHb Ha CTHCHEHHs mpH Temmeparypax 20°C,
100°C, 200°C, 300°C, 400°C, 500°C, 600°C Ta 750°C HaBeaeHO HA PHCYHKY.
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OTxe, aHATI3YyIOUM PE3yJbTaTH MOXHA CKa3aTH, IO BHCOKY MILHICTh y BCbOMY TE€MIIEpaTypHOMY
iHTepBai 30epirarTh cruiaBu 3 48-50 at.% Al.

CrutaBu 3 BUCOKHM BMICTOM KPUXKOI Ta HEXapocTiiikoi KyOiuHoi B-¢asu (44 at.% Ta 46 ar.% Al) —
MoKa3aly HalMEeHII 3Ha4YeHHs MIIHOCTI cepes; yChOoro AOCIHIKEHOTO [iama3oHy Temmeparyp. Jleske
30inbIIeHHsT MiltHOCTI criiaBiB mpu temreparypax 300°C ta 600°C mOsSCHIOEThCS epeKTaMu JUHAMIYHOTO
nedhopMariitHoro crapiHHsI.

3HaveHHS TPaHMII TEKYYOCTi MPH BCIX TEMIIEpaTypax 3ajHIIAEThCS CTAOLILHO BHCOKHM 1 JUIS BCIiX
craBiB Jume HezHauyHO (Ha 10—20%) 3MeHIIyeTbCsl B OPIBHSIHHI 3 KIMHATHOIO TEMIIEpaTyporo. 3HaueHHS
IIACTUYHOCTI BUPA3HO PO3MOIUIMINCS Y BIAOBIAHOCTI 3 BMICTOM AIIOMIiHIIO, 3pOCTAIOYH IIPU TeMIepaTypi
750°C.

BucnoBku. [IpoBenenuil nopiBHsUIbHUN aHANi3 OTPUMAaHUX pe3yJIbTATiB BKa3ye Ha Te, 10 HAHOIIBII
30aaHCcOBaHI MeEXaHiYHI BIACTHBOCTI Mae CIUTaB 3 BMIicTOM amomiHito 48% (at.). 3a kiMHaTHOL
TEeMITepaTypH BiH Ma€ OAHY 3 HAUBHUIIMX Cepea TUTAH-ATIOMIHITHAX MaTepiajliB TPIIIMHOCTIHKICTE, MIITHICTh
Ta IUIACTUYHICTh, 30€piraloyd BUCOKI TMMOKA3HUKU IMPOTATOM YChOI'O TEMIIEPATypHOTO IHTEpPBaILY
BUNPOOYBAaHb.
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MECHANICAL PROPERTIES OF THE BAINITIC CAST IRON DURING PROCESS OF
PLASTIC DEFORMATION IN DIFFERENT TEMPERATURES
Ph.D. Kholiavko V.V., lvashchuk T.O., Kovalenko M.V., National Technical University of
Ukraine "lgor Sikorsky Kyiv Polytechnic Institute”

Beryn. Po3poOka mMaTepialiiB 3 BUCOKMM piBHEM MEXaHIYHUX Ta €KCIUTyaTalliiHUX BIACTUBOCTEH AT
BUKOPUCTAaHHS B 3MIHHUX [JETalIIX CLUIBCBKOTOCHONAPCHKOI TEXHIKM € OyXKe aKTyaJbHUM NPHKIAIHUM
3aBIaHHSIM MaTepialo3HABCTBA.

[loBeninka OimbIIOCTI MaTepialiB B HpoLECi HABAaHTAKCHHS OINHUCYETbCS B TEPMiHAX PO3BHUTKY
TUCITOKAITITHOT CTPYKTYpH. Alle B ps/ii MaTepialiB Ha TPaHUI IUIMHHOCTI MoYnHae peanizoByBatucsi TRIP-
edext (TRansformation-Induced-Plasticity) — ¢a3oBe mepeTBOpeHHs 3aIHIIKOBOTO ayCTEHITY B MapTEHCHUT
] TI€X0 TUTACTHUYHOT fedhopMariii.

B Takomy BumNagKy BHHUKae NONATKOBe AedopMaliiiiHe 3MIITHEHHS He IUCIOKaLidHOI MPUPOAH.
AOCOMIOTHI 3HAYCHHS 3MIIHEHHS 3aJie)XaTh Bi KiJIBKOCTI NEPETBOPEHOTO HA MAapTEHCHUT 3aJHMIIKOBOTO
AyCTEHITy, a XapakTep KpHBOi "HampyxeHHs - gedopmaris” — BiJl TOro, sSIK 3MIHIOEThCS 3 JedopMariieto
IHTEHCHUBHICTB I[LOTO MPOIIECY.

HaiiGinpma yBara npu ommci TRIP-edekty mpuainseTbcss BenmuduHI piBHOMIpHOI medopmartii, Ky
HalTouHiIe MOXHA BU3HA4YMTH 3 yMOoBH KoHcuzepa, 3riflHO SKOi B MOMEHT IIMMKOYTBOPEHHS LIBUIKICTh
3MILHEHHS TOPIBHIOE ICTHHHOMY HarpykeHHI0 aedopmarii. Peanizamist B matepiani TRIP-edekry o3naugae,
10 JIOKAJbHE IEPETBOPEHHS METACTa0UILHOTO ayCTEHITY B MapTEHCUT CYNPOBOUKYETHCS 301IBLICHHSAM
TBEPIOCTI YACTHHH MaTrepiaiy, Je Ii¢ epEeTBOPECHHS BiI0OyBAETHCS, TAKMM YHHOM, 3ar00ITaroqy IMOJaTbITii
nokamizamii gedopmamii B 1mid obOnacti. Ile 3abe3nedye ayke BHCOKY IMIBHAKICTH aedhopMaIiiiHoro
3MILHEHHSI, 10 TOJIETIIy€ BAHUKHEHHS BUCOKOTO PIBHOMIPHOT'O BHJIOBJKEHHS B MaTepiai.

Ha BigmiHy Bim craneil, B uaByHax pYyWHYBaHHS NpHU pO3TA3i, 3a3BUYail, BiAOYyBa€TbCA JI0
NIMAKOYTBOPCHHS, TOMY KpHTEpialbHUM IapaMeTpoM, SIKWH BH3Ha4Yae edexTuBHICTH | RIP-edekry
BEIMYMHA PIBHOMIpHOI Aedopmalii OyTH He MOXe, aje 3pOCTaHHS IIBUAKOCTI 3MIIJHEHHS NPU3BOIUTH M0
PI3KOTO MOKpAIIEHHS MEXaHIYHUX XapaKTEPUCTHK: TBEPAOCTI B 1e(OPMOBAHOMY MPOLIAPKY, TPAHULI BTOMH,
CXHWJIBHOCTI JI0 PO3TPICKYBAHHS Ta OMIOPY 3HOITYBAHHIO.

Mertoro manoi po60oTH OyiI0 BUBYUTH MEXaHI4HI XapaKTEPUCTUKH OEHHITHOTO BICOKOMIITHOTO YaBYHY
i3 kynmsictuM rpaditom (nani BUKT) 3a ymoBu peanizanii B mponeci aepopmyBanust TRIP-epexTy.

Buxnan matepiany. 3a pe3ynbprataMu MONEpeHiX JOCTiKEeHb O0yI0 BU3HA4YeHO [1], 110 HaHTIOBHIIIIE
TRIP-edexT nporikae B BucokoMmoudikosanomy BUKI i30TepMidHO 3arapToBaHOMY IPOTSATOM JIBOX TOIUH
npu temnepatypi 350 °C B mpoueci sedopMyBaHHs pH KiMHATHiN TeMmepatypi Ta 3akiHuyeThcs mpu 100
OC. MocmimkeHHs MeXxaHiqHIX XapakTepucTHK aepopmoanoro BUKI miaTBepansIo HAsBHICTh PiBHOMIPHOT
mactraroi Keopmartii mpu Beix gocmimkyBanux Temmeparypax (20 °C, 50 °C, 100 °C) ua piBHi ~ 20%, mo
MIEPEBUILy€ 3HAUCHHS 17151 HeZle(opMOBaHUX 3pa3KiB.

BusHaueHa 3HOCOCTIMKICTH SK B QuHamidHOMY (yIapu), Tak i B CTaTHYHOMY (TEpTS) pPEXKHUMI
MIPOIEMOHCTPYBaJia 3pOCTAHHS ITi€] XapaKTepUCTHUKH MOPIBHAHO 3 Hene(opMOBaHMM MaTepiaioM BIBiUi MPH
KiIMHATHIl TeMrepaTypi Ta 70 1,5 pa3u IpH MiJBUIIEHUX TEMIIepaTypax.

3pocTaHHs MIBUAKOCTI 3MIIHEHHs MaTepially KOHTAaKTHOI MOBEpXHiI 3abe3meuyBanio 30epekeHHs
MIIIHOCTHUX XapaKTEPUCTHUK MPOTATOM EKCILTyaTallii, o 301IbIIye TepMiH BUKOpUCTaHHA BUpoOiB 3 BUKIT
(JemimriB IyTiB Ta JIan KyJIbTHBATOPIB) B JEKiJIbKa pa3iB, MOPIBHSHO 31 CTAJLHUMH aHAIOTAMH.

BucnoBku. beliniTHuii yaByH 3aBasku peanizamii TRIP-edekTy mae moctaTHbO BHCOKI MilHICHI Ta
eKCIUTyaTaliiHi XapaKTepUCTUKH, L0 J03BOJISIE PEKOMEHAYBATH HOro B SKOCTI MEPCIEKTUBHOIO MaTepiary
JUTSI 3BMIHHUX JIeTajieil CUIbCHKOTOCTIONAPCHKOT pUTEHUYO] TEXHIKH.

Cnucok nocu/aHb.

1. Bomomenko C.M. Jledopmariifine 3MillHEHHs OEWHITHOTO YaBYHY IpH MiABHINEHUX TeMmIepaTrypax /
C.M. Bomomenko, 10.M. IToxpesos, B.B. Xonsasko, T.O. Isamryk // MeTamo3HaBcTBO Ta 00poOKa MeTaliB. —
Nel, 2017. - C. 17-22.
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YK 631.331.022.6.001.2
MOBITPOPO3NOJAIJIBHUK TIHEBMOMEXAHIUHOI ITIPOCAITHOI CIBAJIKA
k.m.H. Ocunoe I.M., k. m.1u. Cuconina LII., [{enmpanbnoykpaincoKuti HQyioHaibHULl mexHiyHul
yHieepcumem, m. Kponugnuyvkutl

AIR DISTRIBUTOR OF PNEUMOMECHANICAL TILLED DRILL
Ph.D. Osipov L.M., Ph.D. Sysolina I.P., Central Ukrainian national technical university, Kropyvnytskyi

Beryn. BukoHaHHS BEMOT arpOTEXHIKM MO PIBHOMIPHOCTI PO3NOITY HACIHHS IO TUIOLII >KUBJICHHS
LIJIKOM 3aJISKUTh BiJ] MPaBUILHOTO BUOOPY KOHCTPYKIIii THEBMATHYHOT BUCIBHOI CUCTEMH.

Bukaan martepiaidy. B octaHHI poku B KOHCTPYKIISIX OUTBIIOCTI MTHEBMATUYHHUX BUCIBHHX CHCTEM
BITUM3HSHUX Ta 3aKOPJOHHHWX CiBAJOK BHKOPHUCTAHO TMOBITPOPO3MOMIIBHUK (puc. 1). 3actocyBaHHS
MOBITPOPO3NOIIIFHIKA CHPOLIY€E KOHCTPYKIIIO MHEBMATHYHOI BUCIBHOI CHCTEMH, J03BOJISIE JIIKBiTyBaTH
PI3HUIIIO B JOBKMHAX MOBITPOBOJIIB 1 3MEHIIYE iX JOBXKHHY, 1[0 BUKIIOYAE IX TIEPErUHH.
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Pucynok 1 - Cxema mHeBMaTHYHOI BUCIBHOT CHCTEMH 3 TIOBITPOPO3MOAIIEHUKOM
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[IpoBeneHi oOCHiPKEHHS AO3BOJIMIIM IMOSICHUTH TPUYMHY HEPIBHOMIPHOCTI PO3MOILTY TOBITPS TIO
LIMPHHI 3axXBaTy CiBaJIKM, ska OOyMOBJIEHa HEPIBHOMIDHICTIO CTaTHYHOTO THCKY, 3MEHIIEHHS SIKOTO
BiIOyBa€ThCS B HANPAMKY Bix mepudepii mosirpoposmominbauka mo #Horo meHtpy [1]. Takoxk Oyio
BCTaHOBJICHO, II0 PIBHOMIpPHE BiJICMOKTYBAaHHS IOBITpA 3 BHUCIBHUX amapariB MOXHa 3HIMCHHUTH 3MiHOIO
TUTON BXiJTHUX OTBOPIB MOBITPOPO3MOALIEHHKA [2]:

3/4 3/4
1+0,5£1-ﬁj 1 1+o,5[1— fomsf—lj L % {iz—(i—l)erL(i—l)z}:O,

fm fofnsi fm fofnei—l 7[2 D
e i=2, 3,4, ..., n/2, N — pATHICTH CIBaJIKH;
f mei - TUIOILA TIPOXITHOTO IEPETHHY i-TO BXiJHOTO OTBOPY MOBITPOPO3IONIIBHIKA, M2;
f,, - IUTOINA IPOXiHOTO MEPEeTHHY MITyIEepPa, M
D - niameTp moBiTPOPO3NOIINBEHUKA, M;
Ai-1 - KO(DIIlIEHT TiAPABIIYHOTO OMOPY B MEPETHHI i-1 MOBITPOPO3MOITBHUKA;
L — po6Gova noBKHHA MTOBITPOPO3MOUIEHUKA, M.

BucHoBku. BukopucToByroun nane piBHSHHS MOKHa OJHUM 3 YHCENBHUX METOIB, 3aJaBLIH TUIOLLY
fome1, BU3HAYMTH TUTOLII PEINTH BXIAHUX OTBOPIB, mpuitMarouu i=2, 3, 4, ..., n/2. OTpuMaHi pe3ynbTaTu
TIPOUIILITN JTAOOpaTOPHY TEPEBIPKY, KA IMOBHICTIO MiITBEPAMIIA PE3YIBTATH TCOPETUIHHUX JOCIiKCHD.

CHucok nocu/jaHb.

1. Ocunos .M. OOrpyHTYBaHHS MapaMeTpiB MOBITPOPO3NOIiTbHAKA TpocarHuX ciBanok / .M. Ocurmos, [.I1
Cucomnina // BicHuk YxpaiHChKOTO BimmiieHHS MiKHApOAHOI akazemii arpapHoi ocBitd. — Bwmm. 3. —
Menitonons: Kominentp «lokymenT-cepsicy, 2015. — C. 40-44.

2. I1ar. 24480 Ykpaina, MKB A 01 C 7/04. IToBiTpopo3noainbHUK MTHEBMaTHUYHOI ciBasiku [Tekct] / Ocumnos
ILM., KoBanenko P.b., BacunbkoBchkuit O.M.; 3asgBHUK Ta NMaTeHTOBIAcHUK KipoBorpaachkkuil iHCTHUTYT
CLITBCHKOTOCITOAAPCHKOT0 MAamuHOOYAyBaHH. - Ne97010091; 3a518.09.01.97; omy6.30.10.98, bron. Ne5. — 7 c.
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VK 674.053:621.934
KPYTJII ITWJIKHA JJIA TIO310OBKHBOI'O PO3SIIUJIIOBAHHA JEPEBUHHA

k.m.n. Hununuyk M.1., Tapac B.I., Hayionanonuii Jlicomexniunuii Ynisepcumem Ykpainu, m. Jlvéie

CIRCULAR SAWS FOR LONGITUDINAL WOOD SAWING
Ph.D. Pylypchuk M.I., Taras V.I., National Forestry University of Ukraine, Lviv

Beryn. Ha ocHOBI aHaumi3y BiIOMHUX KOHCTPYKITIHA Ta MapaMeTpiB KPYTINX MUJIOK IS TTO3I0BXKHBOTO
posmiIIoBaHHs AepeBuHU [1], 3yOuacTuii BiHEIb SKMX CKIQIA€ThCs 13 3yOLiB 3 IUIACTUHAMH TBEPIOTO
cwiaBy npsmoi FZ a6o kocoi WZ cdopmu (puc.l a, 6 ), BCTAaHOBICHO HEOOXIAHICTH iX MOJAJIBLIOTO
BIOCKOHAJICHHSI, 3 METOIO ITiIBUIIEHHS TOYHOCTI Ta 3HIKEHHS eHEPrOEMHOCTI JaHOTO MPOIIECY.

Buxaan marepiamy. Po3po0ieHO KOHCTPYKIiO Kpyriol mwiaku [2], 3y0dacTwii BiHEUb SKOi
CKJTaJa€Thcst 3 TPhOX BUAIB 3yOuiB FZ / 2WZ (puc.l, ¢ ): omHi 3 SKHX MarmTh MPAaBOCTOPOHHE KOCE
3aroCTPEHHs, IPYTi — JTIBOCTOPOHHE KOCE 3arOCTPEHHsI, TPEeTi — MpsIMy IpaHb, sika Ha 1,0 — 1,5 MM Buctymae
HaJ JBOMa TOTEPETHIMHU, i Mae MUPHHY, M0 CTAHOBUTH 2/3 Bim HaWOIIBIIOI MIUPHHH 3yOIB i3 KOCHM
3arocTpeHHsAM. YepryBaHHs KOCHX 1 MpPSAMHUX 3yOIiB TONIIIIIYE YMOBH pi3aHHS BHACHIJOK 30UIBIICHHS
YacTKU TMOMEPEYHOT0 Pi3aHHs, IO 3MEHIIYE 3YCHJUIA pi3aHHA Ta MOJIMINYE SIKICTh 0OpOOJIeHOT MOBEPXHI.
Bucrtyn rpani npsMoro 3y0us 3abe3neduye MpsAMONIHIHHICTE pi3y Ta CTIMKICTh IHCTpYMEHTa y TPOTMII, 3a
PaxyHOK Mepepo3noAlTy 3ycuib pizanHs. lllupuna miactuHu mpsiMoro 3yOrs 3abesredye 3MEHIICHHS
3yCHJUISL Ha Pi3aHHs il Ja€ 3MOTY 3HU3UTH MOTYKHICTh Ha pi3aHHsA. Po3po0ieHo TakoK KOHCTPYKIIIO KPYTIIol
itk [3], 3y0uacTuii BiHEIh K0T BUKOHYETHCS 3 IBOX THIIOPO3MIPIiB MPSMO 3aroctpeHux 3youis FZ; / FZ;
(puc.1, 0 ), 110 YepryrOThCs Yepe3 OJMH: OAHI (MPOpi3Hi) MalOTh TOBIIMHY PiBHY TOBIIMHI Tijla MUJIKH, a
apyri (¢popmyBanbHi) — MeHmi 3a Bucotoro Ha 1,0 — 2,0 MM 1 MarOTh TOBIIMHY piBHY IIUPUHI MPOMHUIY.
[Ipsime 3arocTpeHHs MPOpPi3HUX 1 (hopMyBabHUX 3yOIIiB 3a0€31Meuye CpOIIeHHs! KOHCTPYKIIii Ta 3MEHIIeHHS
TPYAOMICTKOCTI TiITOTOBJIEHHS MMUJIKH 10 poOOTH.

‘ il S p—

-L_[lF1]]

8 0
a—mpsmi FZ; 6 — xoci WZ; ¢ — kombinoBaui FZ / 2WZ; 0 — npsimi pisuosenuki FZy / FZ,
Pucynok 1 — Cxemu KOHCTpYKLii 3yOLliB TBEpAOCIIIABHUX MUJIOK Ta GOPMYyBaHHS MPOIUIIIB

BucHoBku. 3anpomnoHOBaHi KOHCTPYKLIi MNHJIOK [JO3BOJAIOTH MiABHIIUTH TOYHICTH TpOLECY
MO37I0BXKHBOT'O THJISHHS JIEPEBUHU Ta 3a0€3MeUyIOTh 3HIDKEHHS €HEePrOEMHOCTI MPOIecy, a KOHCTPYKILis
munkn  FZy | FZ, mo3Bonse 3MEHIINTH TPYIOMICTKICTH ITATOTOBIIEHHS J0 POOOTH. 3aCTOCYBaHHS HOBHMX
KOHCTPYKIiH TBEPAOCIUIABHUX MWJIOK JA03BOJIUTH MiJBUIUTHA TOYHICTH PO3MITIOBAHHS JEPEBUHHU B MEXKAX
+0,5 MM Ta BiIMOBHUTHCH BiJ| IOATBIIIOTO YACTOBOTO OOPOOIISTHHS BUTOTOBJICHUX 3aTrOTiBOK.

CnHcok NMoCuJiaHb.

1. Kipuk, M.JI. MexaHniune oOpoOJCHHS IEpeBHHM Ta AEPEBHUX MarepiamiB. [ligpydyHHK AN BUIINX
HaByanbHux 3aknagis / M.JI. Kipuk. — JIeBiB: KoisopoBe He60, 2006. — 412 c.

2. ITat. Ne40481 Ykpaina, MIIK B27 B33/00. Kpyrna nunka / M.Jl. Kipuk, B.I. Tapac; 3asB. i Bnac. HITY
VYkpainu; ony6s. 10.04. 2009, bron. Ne 7.

3. Tlar. Nell17606 VYxpaima, MIIK B27 B33/08. TBepmocmiaBHa Kpyria MHIKa JUIs TO3IO0BXHBOTO
posnumoBanHs aepesunr / M. [lumunuyk, B.1. Tapac, b.B. Bopontok, b.B. Iluxneit; 3ass. i Bnac. HITY
Ykpainum; omy06:1. 26.06. 2017, brox. Ne 12.
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VK 539.3:517.3
MOJEJIOBAHHA KOHTAKTHOI SAJTAUI J1JIS1 ITIJIACTHUHUA TA
XPECTOIIOJAIBHOI'O BKJIIOUEHHS
o.m.u. Ycoe A.B., k.¢p.-m.n. Illankoscvka O.b., Ooecvkuti hayionanvHull NOaimexHivHuil yHigepcumen,
K.¢h.-m.n. Kozin O.b., Hayionanonuii ynieepcumem " Odecvra wopuduuna axademis”, Yrpaina

MODELLING OF CONTACT PROBLEM FOR PLATE AND
CROSS-SHAPED INCLUSION
Doct. Usov A.V., Ph.D. Papkovska O.B., Odessa National Polytechnic University;
Ph.D. Kozin O.B., National University "Odessa Law Academy", Ukraine

Beryn. Po3podka eekTuBHIX METOAIB MAaTeMaTHYHOTO MOJEIIOBAHHS JAJIsl BU3HAUCHHS HalpyKeHO-
ne(pOPMOBAHOTO CTaHy TOHKOCTIHHMX KOHCTPYKIiM 3 BKIIOYSHHSIMH, WIAKPIIUICHHAMA 1 I1HIIAMHU
KOHIIEHTPAaTOPaMH HalpYXXEeHb € BAXKIMBUM 3aBJaHHAM, K 3 TEOPETHYHOI, TaK i 3 MPAKTUIHOI TOUKHU 30Dy,
BPaxoOBYIOUH iX BEJIMKE MPaKTHYHE 3aCTOCYBaHHS.

VY pobortax [1-2] maHo MareMaTH4YHI MOAENI JUIS PO3B'S3aHHS KOHTAKTHHUX 3aJadl 3THHY CMYyTOBHX
OPTOTPOITHUX TOHKHX IUTACTUH 1 OOOJOHOK 3 TOHKHMH >KOPCTKHMH BKJIIOUCHHSAMH 1 MIAKPITUICHHIMH,
OpIEHTOBaHUMH JIOBUTBHO. MaremaTudHa MOJeNb i TOYHE pillleHHs KpaHoBOl 3ajadi 3THHY CMYTOBHH
MOJIOT01 O0OJIOHKH, 3 MiAKPIIJICHHSM B BHUIJISAI MTOJYHECKIHUEHOT MPOMIXXHOT OMOPH THITY BiHKJIEPOBCKOTO
IiJICTaBH OTPUMaHO B [3].

MeTtor gaHoi poOOTH € po3poOKa MareMaTHYHOI MOEI PO3pPaxyHKY HampyXeHO-1e(hOopMOBAHOTO
CTaHy HECKIHYEHHOT IUTACTHHHU 3 XPEeCTONOJIOHUM KOPCTKUM BKJIIOYECHHSIM TIPH BUTHHI.

Buxkiaaa martepiaiy. Posrisinaerscst 3agaya npo BUTMH HECKiHUEHHOI IutacTuHu, moaeni Kipxroda-
JIsBa M0 MICTHTH XpecTomomiOHe KiHIEeBe aOCONIOTHO TOHKE, KOPCTKE BKIIOYCHHS. J[0 BKIIOYEHHIO

npukiaanena cuiaa P. Ilnacruna omepra B 4N Toukax. ITorpibHo 3maiitu mpocizanus BrmtodenHs W, i

KOHTaKTHI 3yCHILIS B3aeMOii BKIFOUeHH 3 wiacturoio v, (&), v, (&) .
Basyrounce Ha pesynbTaTax poOoT [2-3], maHo MaTeMaTH4He (OPMYJIFOBAHHS 3aBJaHHS BIIHOCHO
[POTHUHIB IUIACTHHH W (X, y) | KOHTaKTHHUX 3yCHJIb B3a€MOJIi BKIIOUeHHs 3 ruiactutoo W, (&), w, (&) . Hani

BHKOPHCTOBYIOUN (yHJIAMEHTaJbHE PillIeHHs] OirapMOHIYHOTO PiBHSHHS 1 YMOBH Ha BKIIIOYCHHI, OTPHMaHa
CHCTEMa JBOX IHTETPAbHUX PIBHSAHB, BITHOCHO 3YCHJb B3a€EMOIi BKIIOYCHHS 3 IDIACTHHOIO.

BHKOpHCTOBYIOUH CHMETPIr0 3a/1a4i BITHOCHO 3MiHHUX X 1y, i mapHicTs mykanux ¢yHkuiin v, (&), (&),

MOCTaBJIeHa 3ajada, 3a JOIMOMOTOI0 3aMiH 3MIHHHUX B pe3yJbTaTi 3BeJeHa JO OJHOIO IHTErpajbHOTo
PIBHSHHS TEPILOTO POAY 3 TNIAJAKHM SAPOM.

3anponmoHOBaHO METOJM pO3B’s3aHHS JAHOTO pPIBHAHHSA, a came. BukoHaBmM mudepeHITIIOBaHHS
JTAHOTO PIBHSHHS 3 TJIAJKUM SIIPOM TPHU pa3u 1O 30BHINIHBOI 3MiHHOI, OJIEp’KaHO CHHTYJISIPHE 1HTErpalibHe
PiBHAHHSA. 3p0O3yMiso, IO PilllEeHHS TAHOTO PIBHAHHS MPU MiACTAHOBLI B JIiBY YaCTUHY PiBHSIHHS 3 TIaJKUM
SITPOM, MOJKE, B3arami KaxyuH, JAaTé (pyHKIIif0, IO BiAPI3HAETHCS BiJl MOYATKOBOI Ha MapHUH MHOTOUJICH
JOPYToro CTyIEHS.

OTtpumaHi HEOOXiJHI Ta IOCTaTHI YMOBH NEPETBOPEHHS I[LOr0 MHOTOWIeHa B Hynb. Lli ymoBu
OTPUMAHO IIISIXOM HOYaTKOBOIO AW(EPEHIIIOBaHHS PIBHSHHS MEPLIOT0 POLy 3 IVIAJAKUM SAPOM JBa Pa3H MO
30BHINIHBOI 3MiHHOI. [ToTiM Tpeba mokmacTy 3HaYeHHS 30BHINMTHLOI 3MiHHOT 0 B I[bOMY PiBHSHHI Ta B HOTO
OTPUMAHO1 APYTOi MOX1THOI.

BucnoBku. BukoHaHo MareMaTn4Hy MOCTaHOBKY KpaioBoi 3anaui. OTpUMaHO cUCTEMa IHTeTrpabHUX
PiBHSHB, IO ONHWCY€ HANPYXEHO-Ie(HOPMOBAHUKA CTaH TOHKOI HPYKHOI IUIACTUHH 3 KOPCTKUM
XpecTOnoMiOHNM BKJITIOYEHHSM. 3ampOIIOHOBAHO METOJ PO3B'SI3aHHS JaHOI KpaloBOi 3amadi, 1o 0a3yeThes
Ha 3BeJICHHI HOTO /0 CHHTYJISIPHOMY iHTETPalbHOMY PiBHSIHHIO.

CnHcoK MOCHJIAHD.

1. Kpacaeii FO.II. UM3ru6 OeckoHEYHOW TOJMOTOH OO0OJOYKM TIPH HAIWYAHW  BHUHKIECPOBCKOM
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YK 621.85
METO/IUKA AHAJII3Y PECYPCY JIAHIIIOT'OBOI NEPEJAYI
3A KPUTEPIEM 3HOCY NPODLIIIO 3YbBISA 3IPOYKU
k.m.n. Yemunenko O.B., Ilpomacoeé P.B., Hayionanvuuii mexuiunuii ynigepcumem " XapkiscoKuil
noaimexuiynui incmumym'; Anopienxo C.B., Xapxiecokuil HayionaibHuil agmomoodiibHO-00pONCHIlL
VHigepcumem, Vkpaina

METHOD OF ANALYSIS THE RESOURCE CHAIN DRIVE ON THE
CRITERION OF WEAR OF THE SPROCKET TOOTH PROFILE
Ph.D. Ustynenko O.V., Protasov R.V., National Technical University "Kharkiv Polytechnic Institute™;
Andrienko S.V., Kharkiv National Automobile and Highway University, Ukraine

Beryn. 3aranpHOBIZIOMO, IO TOJOBHOI MPUYHHOI BUXOAY i3 €KCIDTyaTallil JIAHIFOTOBUX BTYJIKOBO-
POJIMKOBHIX TIepead € adpa3suBHUN 3HOC IMIapHipiB JaHmora. OmMHaK y 0aratboxX BHITAIKaX HA MEPITUN TUIaH
BUXOJAUTH MpoOJieMa MPHCKOPEHOro abpa3suBHOrO 3HOCY poboumx mpodiniB 3youiB 3ipodok. Lle 3ipouku
BeJyYuX KOJIC TYCEeHWYHOI TeXHIKU, Iepe/adi i3 BTYJIKOBHMH JIaHIIOTaMH 0e3 POJHUKIB, a TAKOXK Tepenadi
CIJTBCBKOTOCITOAAPCHKOTO Ta TIPHAYOTO MAIMMHOOYIyBaHHSA. ToMy po3poOka METOIWKH JOCIiHKCHHS
3HOCOCTIHKOCTI TIPpOQisiB 3yOIliB 3ipOUOK Ta BEAyUHX KOJIC € aKTyalbHOI HayKOBO-TPAaKTUYHOKO 33]aueto
CYYacHOro MalMHOOYIyBaHHA. 1i po3B'a3aHHs 3a0e3Meuye MifBUIIEHHS HABAHTAXKyBALHOI 3JaTHOCTI Ta
JIOBTOBIYHOCTI JIAHITFOTOBHX TIepeiad i TyCeHUYHOTO PYIIIis.

Bukian martepianay. ABTopaMu po3po0JICHO KOMIUIEKCHY METOAMKY aHali3y pecypcy JaHIFOroBOI
nepeavi 3a KpUTepieM 3HOCY Tpodiiaro 3yOuls 3ipodkH, ska MOXe OyTH 3aCTOCOBaHA JUIsl JTOCIHIKCHHS
JIAHITFOTOBOTO 3a4eIUIeHHsI K 31 CTaHAapTHUM TpodijeM, TakK i 3 HECTaHJAPTHUM, HANPUKIIAT 3 €BOJFOTHUM
(e cimeticTBo MpodiMB TSI 3yO0UacTUX Ta JAHIIOTOBHX IepeAad i3 OMYyKJIO-YBITHYTHM KOHTaKTOM, IO
po3pobiieHe ykpaiHChkuM BueHuM A. 1. TTaBioBum).

MeTouKa CKIIaaeThes i3 HACTYITHUX €TalTiB.

1. MareMaTndHe MOZCIIOBAHHS 3yOIs 3ipodku. Po3paxoByIOThCS KOOPIWHATH TOYOK MPOodiis 3y01s
X1j, Y1 =1, 2, ..., K; TyT K — KinbKicTh pO3paXyHKOBUX TOUOK IPODLIIO, 10 331a€THCS TOCIITHUKOM), TiCIIS
4Oro BUKOHYETBCS allpOKCUMAis IpoQio 3a TOMOMOTOI0 KpUBUX be3be TPeThoro mopsaxy.

2. MonenroBaHHs IPOIIECy 3HONTYBaHHSA 3yOId 3ipouku. CrioyaTKy BU3HAYAEMO MIBUAKOCTI KOB3aHHS
B JIAaHI[FOTOBOMY 3aderuieHHi Vyj (I — HoMep IMKIIy HaBaHTa)KeHHS, 110 BifmoBinae 1 obepry 3ipoukn). Ilicas
I[bOT'0 3HAXOAUMO Pajilycu KpUBH3HU HNPpodimto 3yOLs 3ipOUKH p1jj Ta BU3HAYAEMO KOHTAKTHI HAIPYXKEHHS B
J-X Toukax mpoQimo Ha I-X IUKIaX HAaBaHTAXKEHHS Onij 3a (opmynoto I'. I'epua. Ha 3aBepruieHHs 1bOro
eTamy 3a JOTIOMOTOI0 MaTeMaTHIHOi MO TPOIleCy 3HOITYBAaHHS aKTUBHHUX MPO(diIiB 3yOIliB BU3HAYAEMO
BEIIMYMHU 3HOCY 1.

3. Ouinka pecypcy JaHIFOrOBOI Iepesadi 3a KpUTepieM 3HOCOCTilikocTi 3yOiiB. [licias BU3HAYCHHS
BEJIMYUH 3HOCY OOYMCIIIOEMO KOOPAMHATH TOYOK 3HOIIEHOTO MPOQUIIO Xir1j, Yi+1j. Jaji oOUMCI0O€MO HOBI
3HAYCHHS PHis1j, Vxi+1j TA Ohis1j, HICIA YOTO 3HAXOJMMO 3HAUCHHS 3HOCY Ha i+1-My MK HaBaHTa)KEHHS
l;i+1j, KOOPIMHATH TOUOK 3HOLIEHOTO MPOMUIIO Xispj, Yirzj 1 Tak fami. OIHOYACHO HA KOXKHOMY LMK
00YHCITIOEThCS CyMapHUit 3HOC TPodisro 3yOIlsl B KOXKHIHN j-i TOYIN Ta 3HAXOTUTHCSA MaKCHMMAIbHA BETUUYHHA
3HOCY 3a (hopMyIaMu

Lsi=> 1, | =max | ,y;.
7% ;zhj Zmax 1< j<k 7%

TakuM YHHOM, MM OTPUMAJH iTEpalifHUN TpoleCc, SKHH 3yNHHSETHCS TPU JOCATHEHHI BEIUYWHU
KPUTUYHOT'O 3HOCY l;p, TOOTO IIPU BUKOHAHHI YMOBH
I

zmax 2 IZKp'
Toni pecypc JTaHITFOTOBO1 TIepenadi 3a KpuTepiem 3Hocy mpodimo 3yors, Ly, ronauH,
N

__'u

60-n’
ne N, — KiIbKiCTh LUKJIIB HABAHTAXKEHHS [0 JIOCATHEHHs BEIMYMHU KPUTUYHOTO 3HOCY lyg; N — yacToTa
00epTaHHS 3iPOYUKH.

BucHoBku. Po3po0iieHO MeTOIMKy aHallizy pecypcy JIaHIIOTOBOI Tepeaadi 3a KpPHTEpieM 3HOCY
npodio 3yba 3ipouku. BoHa € TOCTaTHRO YHIBEPCATHLHOIO — MOXKE OYTH 3acTOCOBaHA (32 BHHSITKOM €TaITy
CHHTE3y €BOJIIOTHOTO MpOodiis) Uisl JOCTIHKEHHSI 3HOCY 3yOIIiB 3ipOYOK JIAHIFOTOBUX BTYJIKOBHX Iepeaad abo
T'YCEHWYHOTO PYIIist 3 Oy/Ab-SKUM CT@HIAPTHHM Ta HECTAHIApPTHHUM IpodineM. 3anmporoHOBaHAa METOIUKA
JO3BOJIMTH MIPU3HAYATH PALliOHATBHI TTAPAMETPH JIAHIIOTOBOTO 3a4EIUICHHS Ha eTalli 1oro MpOeKTyBaHHSI.

Ly,
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YK 621.22:534.1
ABUIIE HECTAIIOHAPHUX KOJIMBAHb B EJIEMEHTAX
BIJUEHTPOBUX MAIIIUH
Bawiucm B.B., k.m.u. Ilaenenxo I.B., Cymcokuii Oepoicasnutl ynieepcumem, Yxpaina

PHENOMENA OF NON-STATIONARY OSCILLATIONS IN
ELEMENTS OF CENTRIFUGAL MACHINES
Vashyst B.V., Ph.D. Pavlenko 1.V., Sumy State University, Ukraine

Introduction. During the operation of the pumps, vibrations always occur, which when exceeding the
permissible level become one of the main factors of reduction and deterioration of pumping equipment
reliability and efficiency. The increased level of vibration is caused by the reasons of mechanical,
hydrodynamic and electrotechnical origin. The causes of mechanical and electrotechnical origin are well
known and predicted; usually they emerge because of malfunctioning of the mechanical part of the
aggregates, or as a result of the electric drives operation.

The most difficult problem is to predict oscillations of hydrodynamic origin, which cause the most
devastating impact on the elements of a pump, especially when working in non-rated modes. Excessive
levels of vibration of this type result in beating of shafts, destruction of bearings, sealings, elements of a flow
part which can cause complete failure of the pumping equipment.

The emergence of hydrodynamic vibration can lead not only to significant material losses because of
the equipment destruction and the temporary cessation of liquid transportation, but also to the pouring of
environmentally aggressive substances into the environment. The staff serving the equipment is also
negatively affected by excessive vibration and increased noise that exceed the sanitary and hygienic
standards.

Presentation of the material. The emergence of hydrodynamic oscillations of centrifugal machines is
determined by the processes occurring in the flow part. These include non-stationary hydrodynamic
phenomena such as cavitation, heterogeneity of flow, uneven pressure distribution at the output of the
impeller, fluctuations in fluid volume, and flow pulsations. The most significant factor of emergence of this
fluctuation type is cavitation in the regions of low pressure. At cavitation, it is impossible to predict neither
the moment of occurrence of accompanying vibration nor its value. The components of the corresponding
fluctuations are in the middle and high frequencies depending on the stage of cavitation. When the
frequencies of these fluctuations coincide with the fluctuation frequencies of the pump elements, including
the ones of the impeller blades, self-excitatory oscillations of the corresponding units emerge.

In general, there are four main stages of cavitation. The first stage is initial cavitation in which there
are several single bubbles that form non-sustained cavitation. The occurrence of this process almost does not
affect the operation of the pump because the formed bubbles are transferred in the liquid without collapse,
but the process is accompanied by weak noise.

The second stage is partly developed cavitation. Unlike the initial cavitation, there is a large number of
bubbles that form a cavitation zone. In such zones the liquid flow is accelerated and there are local deviations
from the trajectory of its movement, increasing the pressure and temperature of the liquid which leads to its
dissociation.

The third stage is developed cavitation. It is characterized by the continuous formation of cavitation
zones which periodically clog fluid supply. Disruption of the stream, which arises at the same time, worsens
the characteristics of the pump and can lead to its failure. The fourth stage is super-cavitation. It occurs when
the cavitation zones are combined forming a cavity which extends along the entire flow part resulting in a
failure of the pump.

Conclusion. The dynamic influence of non-stationary phenomena on the elements of the flow part

and, consequently, on the pump units has a random character, in contrast to mechanical or electrotechnical
vibrations, where the source of occurrence can be quite accurately identified by vibration diagnosing.
Due to abovementioned, the phenomenon of cavitation requires a more profound study of its influence on the
dynamics of the centrifugal machine rotor; and identification of the reasons of non-stationary hydrodynamic
fluctuations requires a more detailed consideration. That is why it is necessary to create an accurate
mathematical model of the centrifugal pump rotor dynamics taking into account the interaction of the flow
with the impeller at the cavitation regime. To solve this problem in non-stationary statement it is proper to
use numerical simulation, particularly up-to-date ANSYS Workbench software.
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YK 631.33.02
BU3HAYEHHS TAPAMETPIB NEPU®EPIMHO PO3TAILIOBAHUX KOMIPOK
IMHEBMOMEXAHIYHOT'O BUCIBHOI'O AITAPATA
xk.m.n. Bacunskiecoka K., [[enmpanvroykpaincokutl HAyioHAIbHUNL MEXHIYHULL
yHigepcumem, m. Kponusnuywvxuii

CHARACTERIZATION OF PERIPHERALLY BASED CELLS OF THE
PNEUMATIC-MECHANICAL SEEDING MACHINE
Ph.D. Vasylkovska K., Central Ukrainian National Technical University, Kropivnitsky

Introduction. The quality of seed dosage to the furrow depends on the uniformity of seeds layout
on the seeding disc. That is why the approach for selection the form of the holes on the disc is the
determinant initial condition for equal dosage [1].

Presentation of the material. The main characteristic of the new seeding machine is the usage of
the seeding disc with peripheral location of the cells. Behind them, on the disc internal surface, there are
blades for the forced taking of the seeds by the disc in the working chamber and their further
transportation to the release zone [2].

The main parameter of the cell of the experimental disc is the bending radius of generatrix which
influences not only the hole area and seeds’ suction process but also the capability of a suctioned
seed to leave the cell at release location right in time without any delay or wedging.

Characterization of rational parameters of the cells of seeding disc was done through calculation of
the necessary coefficient value of filling the cells with seeds of various sizes. For that purpose, the sort seeds
of sugar beetroot "Bilotserkivskyy odnonasinnyy 45" were divided into four sub-fractions with the help of
sieves with round holes (3.5-4.0 mm; 4.0-4.5 mm; 4.5- 5.0 mm; 5.0-5.5 mm).

The experiments were carried out using discs with radiuses of tangent cells 5,0 mm and 6.0 mm,
which correspond to their areas 9.6 mm? and 16.3 mm? correspondently. Dilution 4P in the vacuum
chamber was 0.2 kPa, and peripheral speed of the cells Vi — 2 m/s.

The criterion for definition of rational parameters of sowing disc is the coefficient of filling cells
by the seeds of corresponding sub-fractions (first — 3.5-4.0 mm; second — 4.0-4.5 mm; third — 4.5-5.0 mm;
fourth — 5.0-5.5 mm).

According to the results of the research we got the dependence of the coefficient of filling of cells of
the sowing disc K for corresponding sub-fractions of sugar beets seeds for discs with radiuses of generatrix
cells 5.0 mm and 6.0 mm [2].

As seen from the diagram of the dependence of the coefficient of filling of cells of the dilution in the
vacuum chamber with the radius of generatix cell according to 5 mm and 6 mm, both discs are characterised
by the presence of duplicates for the first sub-fraction (3.5-4.0 mm).

Conclusion. The disc with the radius of generatix cell of 5 mm is characterised by nearly 100% of
filling cells for the second sub-fraction (4.0-4.5 mm) and decrease of the filling coefficient for the third
sub-fraction (4.5-5.0 mm) and the fourth sub-fraction (5.0-5.5 mm).

The disc with the radius of generatix cell of 6 mm is characterized by the presence of duplicates for
the second sub-fractions (4.0-4.5 mm), almost 100% of cell filling for the third sub-fraction (4.5-5.0 mm)
and the decrease of the filling coefficient for the fourth sub-fraction (5.0-5.5 mm).

Taking into account the experiments it is possible to state that in order to provide sowing of
sugar beetroot, the bending radiuses of generatix cells should be allocated within 5...6 mm, which
generally corresponds to the results of theoretical research with the defined generatix radius of 5.7 mm [2].
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YJIK 678.029.43
JOCIIIXKXEHHA IIJIABJIEHHSA TOJIIMEPHOI'O ITPUCAJIKOBOI'O MATEPIAJIY
TPYBYACTOI ®OPMH 3 TJOPHOM B HAI'PIBHOMY KAHAJII
k.m.n. Cokonvcokuii OJ1., I'epacumenko FO.1O., Hayionanonuii mexnivnutl ynisepcumem
Yrpainu "KIII im. l2opa Cikopcvroco"

INVESTIGATIONS OF TUBULAR POLYMER MATERIAL MELTING IN HEATER
CHANNEL WITH A DORN
Ph.D. Sokolskiy O.L., Herasimenko Y.Y., National Technical University of
Ukraine "Igor Sikorsky Kyiv Polytechnic Institute”

Ha nanwii yac rHydYKi makyBaJibHI MaTepialld IIUPOKO 3aCTOCOBYETHCH B MaKyBaJbHIM 1HAYCTpil At
BUTOTOBJICHHSI M’KOI Ta HAMIBXXOPCTKOi ymakoBKU. 11l00 migBHIIMTH KOHKYPEHTOCHPOMOXKHICTH JaHOTO
BHITy YITAKOBKH 3 IHITUMH HEOOXiTHO:

1. migBUIIUTH NPOXYKTHUBHICTH Ta O€3MEUYHICTh Mpoliecy GOpMyBaHHS Ta 3aKyIIOPIOBaHHS YIIaKOBKH;

2. 3a0e3nevYnTy HeoOXiqHY MIIHITh 3’ €JHAHUX €IIEMEHTIB YIIaKOBKH.

Jns 3’enHaHHA €JEMEHTIB THYYKOi YIAKOBKM HaH4YacTille BUKOPHCTOBYETHCSA JBa METOIU:
CKJICIOBAaHHS Ta TepPMO3BaproBaHHsA. [IpoTe 1i MeTOAM MalTh psj HeAodikiB. [Ipu ckieroBaHHI 3’€IHAHHS
notpedye 3HAYHOTO 4Yacy JJis HAOYTTS HEOOXiMHOI MIIIHOCTI, a TaKOX MWiJ Yac MPOIECY CKICIOBAHHS
BiOyBa€eThCsI BHUIIAPOBYBAHHS PO3YMHHHUKIB, IO B CBOIO YEpry Hece EKOJOTiuHy 3arposy. Metomom
TEPMO3BApPIOBAHHS MOYKHA KOPUCTYBATHUCS JIUIIE JUIS 3’ €THAHHS TTOJIIMEPHUX €JIEMEHTIB THYYKOi YITAKOBKH.

[epeniyeni Bagu BiACYTHI Y pa3i BUKOPHUCTaHHS METOAY 3BAapIOBaHHS 3 MPUCAIKOBUM IONTIMEPHUM
MarepiajioM. MeTos 3BaploBaHHS NPHUCAIKOBUM IOJIMEPHUM MaTepialloM MOJIAra€ y BUKOPUCTAHHI Tera
Bil pO3ILIABJICHOTO TOJIIMEPHOTO TPHUCATKOBOTO MaTrepiany, SKHH pPO3IUIABISETHCS B IMTIHIPUIHOMY
HarpiBHOMY KaHaJli, BHJABIIOETHCS KPI3h COMJIO Ta IMOJAETHCS MK TOBEPXHSAMH, IO CIOIYYarOThCS.
Po3snnaBnenuii mosimep nepeaae 3’€IHYBaHUM IMOBEPXHSM YacTHHY CBOTO TEIUIA W 3aCTHra€, YTBOPIOIOUH
Hepo3'eMHe TepMeTndHe 3'eqHaHHsA. 1100 3a0e3meunT Tporiec 3BaprOBaHHS, HEOOXIIHO, MO0 MOIMEpHUH
MpUCaKOBHIA Martepian MaB Temneparypy Ha 40-80° C Bumly 3a temreparypy Tekydocti nomimepy [1]. dost
MiABUIICHHS €()EeKTUBHOCTI IUIABJICHHS MPHUCAJKOBOIO Marepiany OyJo 3amporOHOBAHO BUKOHYBATH HOTO
TpyO4acToi popmu, a COTIIO KOMIIEKTYBAaTH BHYTPIIIHIM JOpHOM [2].

{06 mocnmianTh eeKTUBHICTH MIABJICHHA MIPYTKa MPHCAIKOBOTO MOJIIMEPHOTO MaTepiairy TpyOdacToi
(dbopMu 3 JTOPHOM y COILTI, OyJia MPOBEJCHA Cepisl YUCIIOBUX EKCIICPUMEHTIB 3a Pi3HUX 3HAYCHb IIBHIKOCTI
nofaui npyTtka (B aiamazoni 3-10 mm/c) Ta pi3sHOro IiaMeTpy OOpHA 3a MOCTIHHOI'O 30BHILIHBOTO JiaMeTpy
npytka 11 MM. JIomiTbHOIO MBUAKICTIO TS JOCSATHEHHS HEOOXIMHUX 3HAYCHb TEMIIEpaTypH IMPHUCATKOBOTO
Marepiaiy Bu3HaueHo 4-7 Mm/c.

[lpu 4ymcaoBOMY MAOCHiMKEHHI Mpolecy IUIaBIEHHs MPHCAIKOBOTO TIONIMEPHOTO MaTepianry 3
ypaxyBaHHSIM HEI30TEPMIYHAX TPAaHUIHUX YMOB OyJia BUKOPHICTaHA CHCTEMa PiBHAHB, IO BKIIOYAE B cebe
PiBHSIHHS HEPO3PUBHOCTI, HECTAIlIOHAPHI PIBHAHHS 30€peXeHHS KITBKOCTI pyXy Ta eHeprii [3].

[Mpuknan po3noainy THCKy (a) Ta Temneparypu (0) Bia JiamMeTpy JOpHA B COIUII i BHYTPIIIHHOTO
OTBOPY IMPHUCAIKOBOTO MaTepially 3a BXiIHOI IBUIKOCTI 4 MM/C TIOKa3aHO Ha pHcC. 1, a 3alIeXHICTh TUCKY (a)
Ta Temrieparypu (0) Big miameTpy JopHa — Ha pHcC. 2.

PRESSURE TEMFERATURE
Contour © Cortour 1

‘ 6.048e+005 5.100e=002
| 6 24Be+005 ! 4 B80e=002
! 5.547e-005 4.660e+002
4.646e~005 4.4400+002
4 145a+005 [ 4.2200+002
3444a+005 4.000e+002
274424005 3.7800+002
| 2.0430+005 35
1.342e+005 De+002
6.405a+004 3.120e+002
-5.9980+003 2.900e+002
[Pa] x1
0 20,000 40.00 gmm) .
o 20,000 A0.00 {mm)
— — /‘\‘
e . . 000 .A\
I 0. s
a 6

Pucynok 1 — Posnonin Tucky (a) Ta Temneparypu (0) y npucagkoBoMy Marepiaii 3a AiaMeTpy JOpHa 2 MM
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3 puc. 1 a BUAHO, IO TPAIi€HT THUCKY Maibke TOCTIHHWN IO JOBXKWHI KaHATy H PIBHOMIpHHHA IO
panmiycy, B TOW 4ac sK IUIaBICHHS MaTepially B OCHOBHOMY BinOyBaeThcsi 330BHI (puc. 1 0), a ioro
TeMIepaTypHa TOMOT€Hi3allisl — B MPOMDKKY MK TOPHOM Ta BUXOJIOM i3 COILIA.

730000 490
- .
/’ 485 //A
720000 /
/ 480 =
710000 r
w ta 475
+ =
E 7oo000 / .
ar b/ 470
: [
£90000 e 465 e
,!/ |
£30000 460
1F"'/
570000 455
1 15 2 25 3 35 4 1 1,5 2 2,5 3 35 4
d, s d, MM
a 0

PucyHok 2 — 3anexHicTh THCKY Ha BXO/i B HAPIBHUI KaHaI (a) Ta TeMIepaTypy Ha BUXOi 13 comuia (0) Bix
JIiaMeTpy JOpHa

Puc. 2 a, 6 mokaszye maiixe JiHiliHE 3pOCTaHHS HEOOXiIHOTO THUCKY ISl MPOCYBaHHS MPUCAIKOBOTO
MaTepialy Ta TeMIepaTypH Ha BUXOJI i3 coruia 3i 30UIbIIeHHM JiaMeTpy AopHa. [Ipudomy 3i 30UTbIIEHHAM
BHYTPIIIHBOTO miameTpy Bix 1,5 mm mo 3,5 mm 30inpmeHHs THCKY € He3HauyHuM (7,5 %), a MmigBUIIEHHS
TEMIEpaTypy PO3ILIaBy CTAaHOBUTH Maibke 25 °C, 1m0 mokasye BUIY €()EKTHBHICTh IUIABJICHHS 3a Ii€i
reometpii. [lomanpmie 301NbIIEHAS BHYTPIITHBOTO JiaMeTPy OTBOPY MOKe OYyTH HEIOUITHLHUM BHACITIIOK
3MEHIICHHS JKOPCTKOCTI MOJIIMEPHOTO CTPYIKHS IIPH HOTO MMPOCYBaHHI B HArPiBHOMY KaHAJII.

BucHoBku. Omxe, MPOBEJACHI YMCIOBI JOCTIDKESHHS MiATBEPIMINA SPEKTUBHICTh 3alpPOIIOHOBAHOTO
BUKOHAHHS IPHUCAJAKOBOTO MarTepialy W comuia 3BaplOBAIBHOIO TPHUCTPOIO 1 Aal0Th 3MOTY BH3HAYUTH
MOTPiIOHY TEOMETPHUYHI Ta TEXHOJIOTIYHI ITapaMeTpH MPOIIECy IMiArOTOBKH IIPHCATKOBOTO MaTepiaiy.
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MOPIBHSIVIBHUIM AHAJII3 KOHCTPYKTUBHUX TUIIIB KOMBIHOBAHUX
JIHIMHUX IMITYJIbCHUX EJJEKTPOMEXAHIYHUX IEPETBOPIOBAYIB
o.m.u. bontox B.®., Kouepza O.1., Hayionanvnuii mexniunuiil ynisepcumem " Xapkiecoxuil
noaimexuHiunut incmumym'"

COMPARATIVE ANALYSIS OF CONSTRUCTIVE TYPES OF COMBINED LINEAR
PULMONARY ELECTROMECHANICAL CONVERTERS
Doct. Bolyukh V.F., Kocherga O.I., National Technical University "Kharkiv Polytechnic Institute"

Introduction. To create powerful power pulses, the most widely used are linear pulse
electromechanical converters (LPEC) of electrodynamic and inductive types [1]. The main element of the
LPEC is a stationary inductor, excited by a capacitive energy storage. The inductor by means of a magnetic
field interacts with the armature, which acts on the impact actuator. In the inductive-type LPEC, the
electrically conducting armature (CA) is a relatively thin copper disc in which eddy currents are induced
from the inductor, which causes electrodynamics forces (EDF) of repulsion between them. In the LPEC of
the electrodynamic type, the winding armature (WA) is a movable multi-turn coil that is electrically
connected to the inductor. Since the inductor and the WA are wound around the magnetic field, an EDF of
repulsion also occurs between them. Since the efficiency of converters of electrodynamic and inductive types
is not high enough [2], then constructive types of combined LPEC are proposed, which combine the best
properties of the indicated converters.

Presentation of the material. The design types of combined LPEC are considered, containing a
stationary inductor, WA, anterior and posterior CA. The inductor and WA are connected in series or in
parallel by means of movable (flexible or contact) current leads. In order to carry out a comparative analysis
of the design types of combined LPEC, an efficiency criterion is introduced that takes into account in a
relative way the electrical, force and field (induction of the magnetic scattering field) parameters:

4
K* :B( % +o,f, +oc3FZ*+a—fj; dYa,=1
=1

B

im ex
where jim, — maximum current density in the inductor; f,;,, F,— the maximum value and the pulse of the EDF,
respectively, acting on the impact actuator; B, - averaged value of the induction of the magnetic field of
scattering on the design contour;  — armature reliability factor; o; — weight coefficients of the corresponding
LPEC indicators.

All LPEC indicators are normalized with respect to the induction type LPEC of the traditional design
with one anterior CA and marked with asterisks. Assuming that the reliability factor for LPEC without WA
is B = 1, based on expert estimates, we assume the reliability factor f = 0.75 for the LPEC with WA. The
lower reliability of the LPEC with the WA is due to the presence of a movable contact between the inductor
and the WA, and also its execution in the form of a multi-turn coil impregnated with an epoxy compound.
Several variants of the strategy for evaluating the effectiveness of constructive types of LPEC are
considered. The priority of the LPEC indicator is estimated by the value of the corresponding dimensionless
weighting coefficient a,. In all variants of the assessment, the most effective constructive types of LPEC
with anterior CA, posterior CA and with WA are the most effective. The efficiency of this type of LPEC is
largely due to the smallest values of the induction of the magnetic field of the B, scattering. Least effective
are the constructive type of LPEC with anterior and posterior CAs and WA connected in parallel with the
inductor, for which the smallest value of the maximum EDF value is f,,. The largest EDF value f,y, is realized
in constructive types of LPEC with anterior and posterior CAs, and the largest EDF pulse value F; is in
LPEC with WA connected in parallel with the inductor.

Conclusion. Using the criterion of effectiveness, which in a relative form allows for electrical power
and field performance and reliability, it is shown that in all embodiments strategies evaluate the most
effective is the constructive type LPEC with anterior and posterior electrically conductive armatures and the
coil armature, which is connected in series with the inductor.
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HMECTUDPA3HAS ITIPEOBPA3OBATEJIBHASA CUCTEMA C 'THBKUM
CHUHXPOHHBIM HINM-PET'YJIMPOBAHUEM YETBIPEX UHBEPTOPOB

o.m.u. Onewgyx B.U., Uncmumym snepeemuxu Akademuu nayk Mondosol, e. Kuuiunés

SIX-PHASE POWER CONVERSION SYSTEM WITH FLEXIBLE AND SMART
PWM-ADJUSTMENT OF FOUR INVERTERS
Doct. Oleschuk V.1., Institute of Power Engineering of the Academy of Sciences of Moldova, Kishinev

Beenenune. MHorodasHele U MHOTOMHBEPTOPHBIE IPe0Opa30BaTEIbHBIE CHCTEMbI IPUBJICKAIOT B
nocjeqHee BpeMs MOBHIICHHOE BHUMaHHE HcclenoBarenedl u paspaborumkoB. Ha puc. 1 mpexacraBieHa
TOIIOJIOTHSI CHCTEMBl LIECTU(A3HOTO JIEKTPONPHUBOAa Ha 0a3e dUeThIpeX WHBEPTOPOB, MHUTAIOLIUX
ACHMMETPHYHBIA aCHHXPOHHBIH JIEKTPOJBHUIATENb C AByMs KOMIUIEKTaMUu 0OMOTOK [1]. [laHHas cTpyKkTypa
ABJSIETCSl  NIEPCHEKTMBHOM A1 HWCIOJIB30BaHMSA B JIEKTPONPHUBOAAX  IOBBILICHHOM MOIIHOCTH,
XapaKTEePU3YIOLIHUXCS OTHOCUTEILHO HU3KUMH YaCTOTaMU MEPEKITIOUCHUS CUIIOBBIX BEHTHUJICH HHBEPTOPOB.

CHUHXpOHHOe peryjupoBaHue cucreMbl Ha 0a3ze 4erbipéx [HIMM-unBepTopoB. Meton
CHHXPOHHOW  BEKTOPHON IMMPOTHO-UMIyJNbcHONH  moxmymsimuu  (LLIMM)  mo3Bonser  obOecreduTh
CHUHXPOHHU3AIMI0 U CHMMETPHUIO (OPM BBIXOJHOTO HANpPSDKEHHS WHBEPTOPOB IUISL CHCTEM PETYIUPYEMOTO
anektponpuBoaa [2]. Ilpu 3ToM MomudUIMPOBaHHBIE AITOPUTMBI CHHXPOHHOW MOMIYJISIMHU IO3BOJISIOT
00ecTeYnTh CHMMETPHYHBIC, C YIYYLICHHBIM CIIEKTPaJIbHBIM COCTaBOM, (JOPMBI HANPSKEHUST HA 0OMOTKaX
AJIEKTPOIBUTATENISI TIPH PETYJIMPOBAHUH YACTOTHI KOMMYTAllMM BEHTHJICH KaKJOTO MHBEPTOpAa CHCTEMBI B
(YHKINY aMIUTUTYABI HANPSDKEHUH HCTOYHUKOB MOCTOSHHOTO TOKA (Vyc1-Vyes Ha puC. 1).

Ha puc. 2 npencraBieHsl pe3yibTaThl ONPEIENeHNs B3BENIEHHOr0 ko3 dunnenta uckaxeans WTHD
[2] dasHoro Hanpspkenust Vqs Ha BoIxoae mepBoit uaBepTopHoi rpymmsl INV1+INV2 cucremsr B GpyHKIMK
kodpduimenTa MOIYNSAIMKA M, TMPH pa3HBIX 3HAUYCHHUAX CpPEJHEeH 4YacTOThl KOMMYTAal[H BEHTWJICH
uHBEpTOpOB Fg-Fou  AHanmm3upoBancs pekuM yHpaBieHHUs NPH HEOIWHAKOBBIX aMIUIMTYIaX MUTAIOLIMX
HamnpspkeHuH nByx rpymm HHBEpTOpoB (puc. 1, Vya=Vic2=0.8V43=0.8Vyes), K03PIUTTHEHTH MOIYIIAIAN
COOTBETCTBYIOIIUX WHBEPTOPOB IPH 3TOM paBHBI M;=m,=0.9, mz=m,=0.72. [IpuBencHHbIC HA TUarpamme
pUC. 2 HaHHBIE CBHIETEILCTBYIOT O TOM, YTO HPOMOPLHOHAIBHOE MOBBIIICHHE YaCTOTHl KOMMYTalUU
BEHTHJICH HMHBEPTOPOB C MEHBUIMMHU aMIUIUTYAAMHU IUTAIOLIETO HANPSKEHHS NPHBOAUT K 3aMETHOMY
YIIyUYIICHUIO HHTETPAIBHBIX CIEKTPAILHBIX XapaKTePUCTHK (a3HOTO HANPSHKEHUS B CUCTEME.
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BobiBoabl. MoJepHU3UPOBaHHBIE CXEMbl M aJITOPUTMbl CHHXPOHHOW BEKTOPHOW MOIYJISLUU
MO3BOJISIOT 00ECTICYHTH YIIyUIICHUE TApMOHUYECKOTO COCTaBa ()a3HOTO HANIPSDKEHUS M TOKA B IIeCTH(A3HOH
chcTeMe Ha 0Oase ‘lCTLIpéX U_H/IM-I/IHBCpTOI)OB 3a CUCT CIICHHUAJIBHOTO PETYJIMPOBAHUA YaCTOTHI KOMMYTAallun
BEHTUJICH HUHBCPTOPOB B (I)yHKI_[I/II/I AMIIIIUTY HaHpH)KeHI/IfI HCTOYHHUKOB ITOCTOSAHHOI'O TOKA.

B cniekTpax (ha3HBIX ¥ THHEHHBIX HAIPSDKCHUH B CHCTEME TTPH 3TOM IIPH BCEX PEKUMaX yTIPaBICHUST U
peryjiupoBaHus OTCYTCTBYIOT UCTHBIC TAPMOHUKU 1 Cy6F ApMOHUKHA (OCHOBHOP'I I-IaCTOTLI).
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INPUHIOUIIN BUBOPY BUCOKOE®EKTUBHUX PEXKUMIB POBOTHU
CHUCTEM EHEPT'O3ABE3NEYEHHS 3 KOTEHEPAIIMHO-TEIIJIOHACOCHUMM
YCTAHOBKAMMU TA IIIKOBUMMU /UKEPEJIAMUA TEIIJIOTH

k.m.H. Ocmanenko O.I1., Binnuybkuii Hayionanorutl mexuiunuil ynieepcumem, Yxpaina

PRINCIPLES FOR SELECTION OF HIGHLY EFFECTIVE OPERATION
MODES OF ENERGY SUPPLY SYSTEMS WITH COGENERATION HEAT PUMP
INSTALLATIONS AND PEAK SOURCES OF HEAT
Ph.D. Ostapenko O.P., Vinnytsia National Technical University, Ukraine

Beryn. B mocnmimkeHHI 3ampoIOHOBAHO OOTPYHTYBAHHS TPUHIHITB BHOOPY BHCOKOE()EKTUBHUX
pexumiB pobotu mis cuctem eHepro3adesnedeHHs: (CE) 3 koreHepaiiifHO-TEIIOHACOCHIME yCTaHOBKaAMHU
(KTHY) Ta nikoBumu mxepenamu teriotd ([11T). 3aznaueni CE MaroTh BUCOKY €HEPrOCEKTHUBHICTD, 1110
BIZIOOpaKEHO Y HU3I[ HANIMX BITYM3HIHUX Ta 3aKOPAOHHUX MyOmikaiiii [1 — 7]; eHeproe(eKTUBHICTh IHX
CE Moe 10 TBOX pasiB MEPEBHITYBATH €HEProe(PEKTUBHICTh TPAAHIIHHIX JKeped eHepro3adbe3nedeHHs 3
BHCOKOC(DEKTUBHUMH EICKTPUYHUMHU a00 MATUBHUMH KOTJIAMHU.

Bukaan matepiaiy. B mocnimkensi [1] 3ampornoHoBaHi METOAWYHI OCHOBH 3 BH3HAUSHHS OOJIacTei
eneproedexktnBHoi podotn CE 3 KTHY ta IIJIT 3 BHKOpPHCTaHHSIM 3alpONOHOBAHOTO KOMIUIEKCHOTO
6e3posmipHoro kpurepito eHeproedexrusrocti CE K. 3ampomonoBani B [1] meroamuni OCHOBH

BpaxoOBYIOTh PiBHI MOTy>kHOCTeH Ta piBHI eHeproedextuHOocTi KTHY Ta ITJIT B CE, po3moais TEIIOBOTO
HaBaHTakeHHS MiX enemeHTamu CE Tta 3minHi pexxumu podotn KTHY ta CE. be3sposmipuuii xputepiit

eneproedexruBrocti KTHY K1, o6rpyHToBano B mocmimkenHi [1]. B mocmimkennsax [2 — 7] obmacti

BHCOKOI eHeproeekTHBHOCTI Ta BucokoedekTuBHi pexkxumu podotu CE 3 KTHY ta [IAT Oynu Bu3HadeHi 3a
ymoB Ky > 1,1 1a K, > 1 1a pexumin eneproedexrnsroi poborn KTHY Ha ocHoBi mocmimxenns [1]

JUISL pI3HUX piBHIB MOTyXkHOCTell Ta eHeproedextuBHocTi KTHY Ta IIJIT B CE. I3 BHKOpHCTaHHSIM
3aMpoNOHOBAHUX MPHUHIHUIIB Ta METOJUYHUX OCHOB 3 [1 — 7] B mocmipkeHHsAx [2 — 7] 3ailicHeHO BUOIp
BucokoedektuBHuX pexumiB podotn CE 3 KTHY ta IIJT nmng pi3HUX piBHIB MHOTY>KHOCTEH Ta
eneproedexkrnBHocti KTHY Tta I[IAT B CE, BM3HaueHO ONTUMAalbHUI Mdiama3oH PO3MOAUTY TEIJIOBOTO
HaBaHTaxeHHs Mik enemenTamu CE 3a yM0B 3MiHHHX BucOKoeeKTHBHUX pexuMiB pobotu KTHY ta CE.

BucnoBku. 3amnpomnoHOBaHi MPUHOMNK 3a0e3nedars OOIPYHTOBaHWH BHOIp BHCOKOC(HEKTUBHHX
pexxumiB podotu CE 3 KTHY ta IIJIT nnis cucrem TemonoctayaHHs Ta eHepro3ades3nedeHHsl.
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E®EKTUBHOCTI CUCTEM EHEPI'O3ABE3NEYEHHSA 3 KOTEHEPAIIIIHO-
TEIINIOHACOCHUMH YCTAHOBKAMM TA INIKOBUMMH JIKEPEJIAMMU TEILJIOTHA

k.m.H. Ocmanenko O.11., Binnuybkuii Hayionanorutl mexuiunuil ynieepcumem, Yxpaina

PRINCIPLES FOR SELECTION OF THE AREAS OF ENERGY-ECOLOGICAL-
ECONOMIC EFFICIENCY OF ENERGY SUPPLY SYSTEMS WITH COGENERATION
HEAT PUMP INSTALLATIONS AND PEAK SOURCES OF HEAT
Ph.D. Ostapenko O.P., Vinnytsia National Technical University, Ukraine

Introduction. In this paper the reasoning of principles for selection of the areas of energy-ecological-
economic efficiency of energy supply systems (ESS) with cogeneration heat pump installations (CHPI) and
peak sources of heat (PSH) is carried out, that will allow to provide reasonable determination of energy
efficient, ecologically safe and economically reasonable operation modes of ESS with CHPI and PSH.

Presentation of the material. The principles and methodical fundamentals for energy efficiency,
energy-economic efficiency and energy-economic-ecological efficiency assessment of ESS with CHPI and
PSH are presented in our studies [1 — 6]. As it is noted in the study [1], energy efficient operation modes of
ESS with CHPI and PSH will be provided if the indexes of energy efficiency of CHPI and ESS will be
Kcypr > 1 and Kggg > 1. As it is noted in studies [4 — 5] economically efficient operation modes of ESS

with CHPI and PSH will be provided if the index of economic efficiency of ESS will be AEFSS > 0. In
research [6] it is determined that ecologically safe and efficient operation modes of ESS with CHPI and PSH
will be provided if the index of ecological efficiency of ESS will be AECESS > 0.

As it is noted in the study [6], ecologically safe, energy efficient and economically substantiated
operation modes of ESS with CHPI and PSH will be provided on condition of complex generalized
dimensionless criterion of energy-ecological-economic efficiency of ESS with CHPI and PSH will be

K°E‘3Smsp'- > 1. In research [6] it is determined that the greater is the value of KE"S";”" index, the more energy

efficient, ecologically safe, economically efficient and competitive ESS with CHPI and PSH will be.

Such indices of various aspects of the efficiency of ESS with CHPI and PSH and complex generalized
dimensionless criterion of energy-ecological-economic efficiency of ESS with CHPI and PSH are used for
the selection of the areas of energy-ecologically-economic efficiency of the above-mentioned ESS.

Conclusion.

The suggested reasoning of principles for selection of the areas of energy-economic-ecological
efficiency of ESS with CHPI and PSH allows providing reasonable determination of energy efficient,
ecologically safe and economically reasonable operation modes of ESS with CHPI and PSH.
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TEIIJIOHACOCHOI YCTAHOBKM HA TEIIVIOBUHM PEKMM I'PYHTOBOI'O
MACHBY 3 YPAXYBAHHSAM BIOKJIIMATUYHOI'O PAMOHYBAHHSI
x.m.H. Ilnewmkos ILI., Cmeyn IL.I., [[enmpanvnoyKpaincoKuil HayioHaNbHU MexXHiYHUL
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COMPARATIVE EVALUATION OF THE LONG TERM OPERATION INFLUENCE OF
THE HEAT-BASED INSTALLATION ON THE THERMAL MODEL OF SOIL MASSIVE
WITH THE CONSIDERATION OF BIOCLIMATIC REGIONING DISTRIBUTION
Ph.D. Pleshkov P.G., Stets P.G., Central Ukrainian National Technical University, Kropivnitsky

Beryn. Y nmaHOMy [OCHIPKEHHI TEMJIOHACOCHA YCTAHOBKA pO3IJISAAETHCS, - SIK CKJIag0Ba
KOMOIHOBaHOI €HEproyCTaHOBKH ISl 3a0€3MeUeHHS CIIOKHUBaYa €IEKTPOSHEPTIEI0 Ta TEIJIOM - Y BiAJaTCHUX
BiJ TpaOULiHHOI EHEeProCUCTEMH paiioHax, ado SIK pe3epBHE JKEepelo TeMI0BOI eHeprii.

Buknaa matepiany. Jlane JOCHTIIKEHHS € MIPOJOBKEHHIM JOCIiKEHb HaBeIeHnX y podorax [1] Ta
[2]. Anst po3riisiay oOpaHO YOTHPH AUISIHKKA PO3MIIEHI BiIHOCHO OCi MiBHIY-TIBICHb — B3/IOBXK Teuil piuku
Buce y HoBomupropoacsrkomy, ManoBuckiBcbkoMy Ta KipoBorpaacekoMy paiioHax. J[ist oOpaHux DinsHOK
PO3IIIAIAINCS JaHi METEOCIOCTEPeXeHHb 3a Im’saTh pokiB (2009-2014 p.p.), Ta po3paxyHKOBi mapaMeTpu
IPYHTOBOTO MacHBY, III0 PO3PaxOBYBaBCS 3a METOAMKaMH HaBedeHUMH B [3.,4,5]. Po3rnsHyTo TpuiapoBuit
IPYHTOBHI MOKPUB Uil KOXKHOI IUISHKH, AJISl SIKOTO TOBIIMHA OKpPEeMHUX IIapiB AopiBHIOE Gl, 62, 63, a ix
KoeiIieHTH TeIonpoBiAHOCTI BiamoBimHO Al, A2, A3. TemmepaTypu 30BHIIIHIX ITOBEPXOHb tCT' 1 tCT";
TemmepaTypu MK mapamu tmap i t'map. Tomi TermoBimgmawa A KOKHOTO Iapy BH3HAYAETHCA 32
(hopMyII010 aHAJIOTIYHOIO HACTYIHIN[3]:

Q:/,ll/é‘l'(F'(tl,/f,mp_tl,/f,/mp))l (1)
A=—(Q/F(dt/dn)) . Br/(w- C°) @)

Bupimyemo 1mi piBHSHHS BiHOCHO pPI3HHIII TEMIEpaTyp 1 CKIAJa04d, OTPUMYEMO - CyMapHa
TEIUIOBI1a4a TPUIIAPOBOIO IPYHTOBOTO IIOKPUBY:

Q:F.(tl,/uap _tL/L/lap)/(é‘llﬂ’l)'(52/22).(53/2’3) (3)

OO0pani Micusg yCTaHOBKM MalOTh aHAJOTIYHUN MPHUIIOBEPXHEBUH map (10 2 M TMUOWHE — HAMUBHUHN
JYTOBHH YOpPHO3EeM), aje BiAPI3HAIOTHCA 3armubineHuMu (Binm 2 10 8 M TINIMOMHM) MmIapaMu Je s
ManoBHUCKIBCHKOTO paliOHy XapaKTepHE 3ajsTaHHs MIHHE Ta HOBOMHPTOpoJCEKOTO palioHy /€ XapaKTepHe
3aJsITaHHA MICKY Ta CYTJIMHKY.

BucHoBku. 3a pe3yipTaTaMH AOCHIIKCHHS — BHUABJICHO, L0 3MILICHHS IUISHKA PO3MILICHHS
TEIJIOHACOCHOT YCTAaHOBKHU BiAHOCHO OCi MIiBHIY-IMBACHH B MEXaX OJHOI 00JIaCTi — YMHUTH 3HAYHO MEHITHH
BIUIMB Ha 11 €HEpProNpONYKTUBHICTh y TPHUBAIiM TEpPCIEKTUBI HIK CKIaJ IPYHTOBOIO MAaCHBY Y SIKHH
0e3M0CeEPENHBO 3arIMOIEH0 TEMTOOOMIHHUK. [PYHTOBI IIapu 3 BUIIOK T'YCTHHOK — TJIMHA Ta CYTJIMHOK
IIPAaKTUYHO HE 3MIHIOIOTH TEIJIOBOTO PEXXUMY 4epe3 BILIMB TEIUIOHACOCHOI yCTAaHOBKH, - BOJIOT] Ta JIETKI IpU
MIOBEPXHEBI IPYHTOBI Iapu — B Iporieci TpuBaiioi (3-5 pokiB) eKcIuryaTaii TeIIoHACOCHOI YCTaHOBKH JIMIIIE
Ha HArpiB IEPEOXOJIOKYIOTHCS HUXKYEC NMPHUPOMHBOTO piBHSA Ha 2-4 C° B 3aJ€KHOCTI Bii 0OBOAHEHOCTI
IPYHTIB y MICIIEBOCTI YCTAaHOBKHM TEIUIOHACOCHOI cuctemH. Lleit mpoBan moxna 3meHmmtd a0 1-3 C° 3a
YMOBH €KCIUTyaTallii CHCTeMH SIK KOHAUIIOHYF0UO] y TETUIHA NepioJ] pOKY — OBEPTAI0YH TEIUIO B IPYHT.
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Onecckoit o6mactu // YKpaiHChKUH TiIpoMeTeoposio- Tiaami KypHai. — O. — 2014, — Nel15. - C. 102-111
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YK 621.316.13
KEPYBAHHSA PEXKUMAMU POBOTH PO3HOI[IJII>HOi EJIEKTPHYHOI
MEPEXI I1PU HASIBHOCTI IXEPEJI PO3OCEPEI[)KEHOi FEHEPAI_[Ii
xk.m.u. Ilnewmkoe I1.I'., Conoamenxo B.I1., [[enmpanbroykpaincokuti HAyioHAnbHUL MEeXHIYHUL
yHigepcumem, M. Kponusnuyvkuu

A CONTROL OF THE OPERATING MODES OF THE DISTRIBUTIVE ELECTRICAL
NETWORK IN THE PRESENCE OF THE DISTRIBUTED GENERATION SOURCES
Ph.D. Plieshkov P.G., Soldatenko V.P., Central Ukrainian National Technical University, Kropyvnytskyi

Beryn. CtumyitoBaHHS PO3BUTKY BiJHOBIIIOBAaHOI CHEPreTHKM B YKpaiHI HUIIXOM NPUHHSTTS
"3enmeHoro Tapudy" CHOPUIIO PI3KOMY 3POCTAHHIO 3aIliKaBICHOCTI JI0 YCTAHOBOK 3 BUKOPHCTaHHIM
BimHOBIMOBaHUX kepen eHeprii (YBJIE), 30kpema COHSYHHMX €NEKTpUYHHMX CTaHIii. TpaHCIOpPTYBaHHS
BHPOOJIEHOT TaKWUMH YCTAaHOBKAMH CJIEKTPUYHOI €HEprii 1O CIIOXUBAYiB BiAOYyBa€ThCA ICHYIOUUMH
po3noainbHUME enekTpudHuMu Mepekamu (PEM). PoGoTa Takux Mepek nepeadauanacs B pexxumi nepenadi
MIOTYKHOCTI BiJl IEHTPIB JKUBJCHHA N0 MepudepiiHuX crokuBaviB. s mux pexumMiB oOMpanucs piBHI
HaIIPyTH Ha MIMHAX ITiACTaHIH, METOIH i 3acCO0M peryIIIOBaHHS HAIIPYTH, AJITOPUTM 1 YCTaBKH il peIeifHOTO
3aXUCTy, BHU3HAYAJIKMCS TEXHIKO-€KOHOMIYHI moka3Huku pobotu PEM. Ilpu 1pomy 3a0e3mneuyBayivcs
MOKa3HHUKH SIKOCTI EICSKTPHUYHOT €HEpril, 30KpeMa BiIXWICHHS HaPYyTH Ha IUHAX mincraHmii [1].

Bukaan matepiany. [lpu cymipri noryxuocti YBJIE inTerpamis ix B icHytouwi PEM Ha piBHsX
nanpyru 0,4 kB 1 10 kB 3mintoe peskum PEM. [lotoku akTuBHOI nmoTyx)HOCTI Big YB/IE 10 1vH KUBICHHS
BiJl CHEPrOCHCTEMH B PEKHMI MiHIMAIbHOrO HaBaHTaKEHHS 1 BHCOKOi mpoaykTuBHOCTI YBJIE
CIPUYMHIOIOTH MiABUIIEHHS PiBHS YCTAJIEHOTO BIAXMICHHS HaNpyryu Ha mmHax npuenHanns Y BJIE no PEM.

3aJIe)KHO BiJl TIOTOYHOTO CITIBBITHOIICHHS MiX TOTYXHicTI0O TeHeparii YBJ/IE Ta moTyxHicTiO
HaBaHTa)KEHHSI MOKJIMBI HACTYIIHI PEKUMH POOOTH JIiHii, sIka 3’ €IHy€ MIMHN BTOPUHHOT HAIIPYTU MEPEXKEBOT
EJIEKTPUYHOI TiicTaHIii (By30:1 1) Ta MIMHE CYMICHOTO MiJKIFOYEHHS CHOXHBaYiB €IEKTPUYHOI eHeprii Ta
VBIE (By3on 2). a) peowcum CROMCUBAHHA eNeKMpuyHOi eHnep2ii 6i0 ewepeocucmemu. 3a YMOBH
TIEPEBUIIICHHS TIOTY>KHOCTI CITO’KMBAaHHS HaJ MOTy>kHicTio reHeparii B/IE (Pco > Penae) Bix By3ma 1 g0 By3na
2 BinOyBaeThcs nepetik noryxkHocti (—Pren = Pae — Pen < 0). [pu takomy pexxumi pobotu B YBJIE
Ha yCTaJeHe 3HAueHHS BiIXWJICHHS HANPYTH MiHIMaIbHUH; 0) peoicum cenepayii eiekmpuyHoi enepeii 6
Mepeodicy. 3a yMOBH TIEPEBHUIIICHHS MOTY)XHOCTI TeHeparii YBJIE Ham TOTYXHICTIO HaBaHTaKCHHS
Peae > Pcn meperik notyxkHocTi Pren = Pae — Pcn > 0 BinmOyBaeThest Bim By3ma 2 nmo Byzna 1. YMoBoro
mepegavi i€l MOTYXXHOCTI OyJe MiIBUIICHHS pPIiBHSA HANpyrd y BYy3Jdl 2, MO0 NPU3BOAUTH JO POCTY
YCTAJICHOTO 3HAYCHHS BiAXWJICHHS Hampyru. llpwm 3Ha4Hii moTyXHOCTI PreH BiIXWICHHS HANpyTH MOXKE
BHUIWTH 32 IOMYCTHUMI MEXI.

OpHUM i3 IUISIX1B BUPILIEHHS 1aHOT MpoOJIeMH € BAOCKOHAJICHHS! CHCTEMH aBTOMaTHYHOTO KepyBaHHS
pesxxumamu pobotr YBJIE, sika 6 BpaxoByBaa iX BIUIMB Ha piBHI Hanpyru B PEM, 1o po3risayTo B [2].

g 3abe3nedeHHs] TOMYCTUMOCTI PIBHS YCTaJICHOTO BiIXWMJIEHHS HAIlPYTH HEOOXiIHO 3MIHCHIOBATH
KepyBaHHS NOTYXHIicTIO TeHepanii YBJIE. 3akoH kepyBaHHs MOBHHEH BpaxoByBatu BIuiuB YBJIE Ha piBHI
Hanpyr B PEM. 3 MeTol0 BpaxyBaHHSI Takoro BIUIMBY 3afady KEpyBaHHS peKMMaMu reHepauii akTHMBHOI
notyxHocTi BJIE HalmomiNbHIiIIE iHTEpHpeTyBaTH SK 3amady OaraTOKpHUTEpialbHOI —OINTHMIi3aIllii.
KpuTtepismu ontumizaitii, siki HEOOXiJHO MiHIMI3yBaTH Oy Iy Th:

1. Q1(Pren) = -II(Pren) — nmpubyTok Binm reHeparii moryxHocti YBJIE B po3mopineHy Mepexy 3
ypaxyBaHHsM ''3eneHoro Tapudy”, B3ATHH i3 3HaKOM "MiHyC";

2. Q2(Pren) = 3AU(Pren)) — 30uTKH, sIKi BHHUKAIOTH BHACIIIOK TIEPEBHUINCHHS yCTAIICHOTO 3HAYCHHS
BiJXWJICHHsI HATIPYTH BiJl HOMIHAJIBHOTO 3HAUYCHHS,

BucnoBku. IloctaBnena 3agaya GaraTokpuTepianbHOI ONTUMI3alii HAHKPAIIMM YHHOM BUPILIYETHCS
METOIOM HAOJIMKEHHS 10 yTOMiYHO1 (i1eabHOi) TOYKH B IpocTopi kputepiis [1, 2].

CHucoK NMoCUJIaHb.
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YK 621.314
METOJA PAHHBOI'O BUSABJIEHHA JE®EKTIB BUCOKOBOJIBTHOI'O
OBJA/IHAHHA HETEPMETUYHOI'O BUKOHAHHSA
k.m.n. Illlymenko O.B., Hayionanvnuti mexuiunuil ynisepcumem " XapriscoKuil
nonimexuiunuil incmumym', Yxpaina

METHOD FOR EARLY DETECTION OF DEFECTS IN HIGH-VOLTAGE EQUIPMENT
A NON GERMETIC EXECUTION
Ph.D. Shutenko O.V., National Technical University "Kharkiv Polytechnic Institute”, Ukraine

Beryn. 3abe3nedeHHs eKCIUTyaTaliiHOi HaJAIHHOCTI BUCOKOBOJIETHOTO OOJIaJHAHHS, OCOOJIMBO TOTO,
SIKE eKCIUTyaTyEeThCs, 32 MEKaMH HOPMAaTHBHOT'O TEPMIiHY CITy>)KOM € 3aBIaHHSAM Jaep:kaBHOI Baru. OmHUM 3
MOKJIMBUX INUISAXIB BUPIMIECHHS i€l 3a/a4i € yIOCKOHAJICHHS METOMIB JIarHOCTUKU cTaHy oOnamHaHHsS. B
JIAaHUH dJac BCl BEJIMKI CHEPreTHYHI KOMIaHil BUKOPHCTOBYIOTH METOJ aHANI3y PO3UYMHEHUX y Macyi rasiB
(APT) nmns nmiarHOCTHKH CTaHy MaciloHanmoBHeHHOro oOnaananHs (MHO). Meron APIT mo3Bossie
po3mizHaBatu 10 80% BciX NMedeKTiB BUCOKOBOJIBTHOIO oOnamaHaHHsA. OfHAK, BUKOPUCTAHHS TPaJAULIIHHUX
KpUTepiiB ISl iHTEepIperamnii pe3yiabTariB API' He 3aBknu J03BOJISIE BUSABUTH MeEKTH HA paHHIN cramii ix
PO3BUTKY, IO 1 MOCTYXHUJIO TPUBOIOM JIJIsl HAMUCAHHS 1aHOT pOoOOTH.

Buxkman marepiamy. [IponoHyeTbcss METOI PaHHBOTO BUSIBICHHS Je()eKTiB BHCOKOBOJIbTHOrO MHO
HErepMeTHYHOI KOHCTPYKIii. B manomy metoni pimenns mpo cran MHO npuiimMaeTbest He Ha OCHOBI aHATI3Y
YHCENbHUX 3HAYeHb KPHUTEPIiB, 110 BUKOPUCTOBYIOTHCS sl iHTeprperamii pe3ynbrartiB APIT (3HaueHHs
KOHIIGHTpAIli#l i, IBUJKOCTEH HAPOCTAaHHS ra3iB, 3HAYCHHS BiJHOIICHbL ra3iB, a0 MPOLEHTHOTO BMICTY
ra3iB), a Ha OCHOBI aHaJi3y MWHAMIKW 3MiHHU IIUX KPUTEPiiB B yaci. Pe3ynpraTu mocmimkens HaBeaeHi B [1, 2]
JTIO3BOJIFJIA BUSIBUTH CYTTEBI BIAMIHHOCTI B XapakTepi 3MiHM JaHUX KPHUTEpiiB y dYaci, IS CHpaBHOTO i
nedekTHoro oONaJHAHHS HErepMETHYHOi KOHCTpyKmii. Tak posBuTok pgedexty B obOmamHaHHi [1]
CYTPOBOKYETHCS HE TUTHKH 3pOCTAHHSAM KOHIIEHTpAIlil Ta3iB, 0 BiJIOMO i IIMPOKO BUKOPUCTOBYETHCS, aJie
1 TIOSIBOIO 3HAYYIIOT CHCTEMAaTHYHOI CKJIAIOBOI B 3aJICKHOCTI KOHIICHTpaIlid TaziB (amB. puc. 1) i
IHTErpaIbHOI CyMH WIBHAKOCTEH HApPOCTaHHS Ta3iB BiJ TPUBAIOCTI eKcruTyaramii. A Takox (ikcariero
3HA4YeHb BIIHOLICHb Ta3iB i KOOpAMHAT rpadiuHuX 00pa3iB B 00JacTi, MO0 XapaKTepHa IJsl JaHOTO THILY
nedexty. Ilpyu 11bOMy Takoro pojay 3MiHH MAalOTh Miclle II€ J0 TOTO SK KOHIIHTpAlii ra3iB MepeBUIIaTh
rpaHW4Hi 3Ha4YeHHs (MYHKTUpPHA JIiHIS Ha puc. 1), mo J03BoJsie BUSBIATH Je(EKTH HA paHHIA cramii ix
PO3BHUTKY. Y TOH e 4ac B CIpaBHOMY 00JaJHaHHI HErepMETUYHOI KOHCTPYKIii [2] 3MiHa BCiX KpHUTepiiB B
Yaci HOCUTh BHIIQJKOBHH, CTOXaCTUYHUN Xapakrep. TakuMm YWHOM, 3aBIaHHA paHHBOI giarHoctukn MHO
3BOJIUTHCSA IO TIEPEBIPKHA CTATHCTUYHHX TIilTOTE3 MPO HASBHICTH CHCTEMATHIHOI CKJIAJOBOI B 3aJICKHOCTI
JiarHOCTUYHMX KpHUTEpiiB Bix yacy [1, 2].

CHy, % 06.

0,015
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0,003 +

0,000 4 t, nooa
10.10.06 22.02.08 06.07.09 18.11.10 01.04.12 14.08.13 27.12.14 10.05.16
Pucynok 1 — 3anexxHicTh KOHIIEHTpAIil METaHy BiJl TPHBAJIOCTI EKCILTyaTallii mij] 4ac po3BUTKY AedeKkTy B
tpancopmaropi TJTHI-40000/110 mix yac po3BUTKY AeheKTy

BucnoBku. 3amponoHoBaHo MeToj BusiBieHHA nedektiB MHO HerepMeTWdHOi KOHCTPYKIIii, IO
JO3BOJISIE BHSIBILATH NedeKTH Ha paHHIM cramii iX pO3BHTKY, JO TOTO MOMEHTY SK KOHIICHTpAIii ra3iB
MepeBUIaTh TPaHUYHI 3HaYeHHs. BukoHaHa ampoOarllisi mokasana, BUCOKY €(QEKTHBHICTh METOAY SIK TpHU
MepioANYHOMY, TaK 1 TIpu Oe3MepepBHOMY KOHTPOJII BMICTY ra3iB B 00JIa{HAHHI.
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VK 338.657:654 _
MOJEJIb PO3NOALTY IHBECTULINMHUX PECYPCIB EHEPI'OIIOCTAYAJIBHOTI'O
HIAIMPUEMCTBA MK PILIEHHAMMU OO0 3SMEHIIIEHHSA BTPAT EJIEKTPOEHEPI'TI

k.m.n. Copouax 0.3., k.e.n. boxonxo L.B., Hayionanonuii ynisepcumem "Jlvgiecoxa nonimexuixa"

MODEL OF DISTRIBUTION OF INVESTMENT RESOURCES OF ENERGY SUPPLY
COMPANY BETWEEN DECREASES ON LOWER ELECTRICITY LOSS
Ph.D. Sorochak O.Z., Ph.D. Bokhonko 1.V., Lviv Polytechnic National University

Beryn. 3Bakaroun Ha Cy9acHUH TEXHIYHUU CTaH BITUU3HSIHHUX CJIIEKTPOMEPEK, TEXHIKO-TEXHOIOTIUHI
pilIeHHST WIOMO 3MEHIIEHHS OIEepaliifHuX BTpaT MPH TPAHCIOPTYBAaHHI EJIEKTPOCHEprii € HahOinmbII
e(eKTUBHUMH ajie B TOW K€ 4ac i HaHOIIbII 3aTpaTHUMHU. ToMy mepes; KepiBHUITBOM €HEPromnocTayaibHuX
MIIPUEMCTB TIOCTa€ MpoOIeMa SKUM YUHOM PO3IOAUTUTH OOMEXeHi iHBECTHIIHHI pecypcH BHIIJICHI Ha
OHOBIICHHS €JICKTPOMEPEK M’k KOHKPETHUMH BapiaHTaMU TEXHIKO-TEXHOJIOTIYHUX PillleHb.

Buknag marepiaiy. LL{o0 po3iOpaTucst 3 0COOTMBOCTSIMU BIUIMBY Ha 3MEHIICHHS ONepaliifHuX BTpaT
€HepronocTadyaJbHUX MIAMPUEMCTB THX YH IHIIMX TEXHIKO-TEXHOJIOTIYHHUX pIllIeHb, PO3TISTHEMO IS
npukiIagy oxHe 3 Hux. Ha manmit yac B mepexax [TAT "[IpukaprartsobieHepro” ekcrryaryeTbest 6246 mir.
KOMITIEKTHUX Tpanchopmaropuux mifcranmii (KTIT) 6-10/0,4 kB, 3 HEX miansaraTs pekoHcTpykuii — 991
LIT. Ta MOBHIH 3aMiHi — 555 wT. TpuBana excruryaranis KTII 6-10/0,4 kB, siki BigcoyXuiau cBii pecypc, mijg
BILTMBOM 30BHIIIHIX (akTOpiB BeAe 0 crapiHHs Ta momkopkeHHs mmtiB KTII, iX pkaBiHHSA, IO B CBOIO
4epry NPUBOJUTE IO BUXOY 3 JIaJy CHIOBOTO OOJIQJIHAHHS, IIEPEPB B EIEKTPONIOCTaYaHHI Ta HEJIOBIIITYCKY
enextpoeneprii. Kpim toro KTII, mo MonTyBanuce B 60-70 pokax MHHYJIOTO CTOJITTS, B 0araThOX BUMAaAKax
BUKOHAaHI 3 mopymeHHsM BuMor [IYE momo momyctmMux raGapuTiB, JaHi HEBiIMOBIIHOCTI YacTo
(hikcyroTBCS TIpencTaBHUKaMU JlepkeHepronarisiany. Beranosineno, mo Ha KTII xoedilieHT 3HOCY SKHX,
BIJIMIOBITHO JIO OIIHKM TEXHIYHOTO CTaHy, ckiagae moHan 70% IIOpiuHO TPOBOIUTHCS IO3aIIAHOBUH
PEMOHT BapTIiCTh SKOTO B cepemHbomy ckmagae 3600 rpu./pik Ha omny KTIL. Ilpum mpomy koxHe
niorkokeHHsT Ha KTII cynpoBomKky€eThCs cepeTHiM HeMoBiATYcKoM 2,68 THC. KBTXT0oI. eeKTpoeHeprii 3a
pik. TakuM YUHOM, TIPH BiAIMyCKHIH BapTOCTi enekTpoeHeprii 1,68 rpa/KBTXro., 30UTKH BiJ HENOBINIMYCKY
€JIEKTPOCHEPrii Mpu UpoMy ckiIagaroTh 4502,4 rpH.

Kpim Toro, mpuiimaroun pimeHHst npo 3aminy 3HomeHnx KTII ma cywacHi ix moamdikamii ciix
BpaxyBatH, 1o 3amina ogHiei KTII 7o3BoauTh OTpUMAaTH BiJl IEMOHTAXY 3alacHi YaCTUHH ISl TOBTOPHOTO
BUKOPUCTaHHS, 30KpeMa: aBTOMAaTH4YHI BHMHUKAadi, TPO30PO3PSAAHUKH, MPOXigHI 130JATOPH, OIOPHI
130JI1TOpH. SIKIIO MPUIYCTHTH, IO Ul MOBTOPHOTO BHUKOPHCTaHHA OyayTh mpuaaTHi 50% IeMOHTOBaHMX
€JIEMEeHTIB 1 iX 3HOmIeHHS He rnepesunryBatuMe 50%, opieHTOBaHa BapTiCTh 3alacHUX YacTWH BiJ 3aMiHU
onuiei KTII ckmage — 2960 rph.

Sk 6a4nMo 3 HABEICHOTO MPUKIAY, IO SKICTh PilIEHHs B HAIIOMY BHIIAAKY OLIHIOETHCS 3a OaraTbma
KpuTepisMu: 1) pidHa €KOHOMIsI BTpAT €IEKTpOEHEpTii, 2) pidHa €KOHOMis BHTpAT Ha PEMOHTHI poOOTH i
3) BapTiCTh TIOBEPHEHMX 3 IEMOHTAXY MaTepialiB.

Ha ocHOBI BUKITazeHOro BHIE, MOKHA C(OPMYBATH TPH OKpeMi LiIbOBI (QyHKIII 3amadvi JiHIHHOTO
pOTrpaMyBaHHSl IIOAO0 PO3MOAINY TMEBHOrO O0OCATYy i1HBECTHLIHHUX pPECypCciB €HEepronocTayagbHOTO
M IITPHEMCTBA MK TEXHOJIOTIYHUMH PIIICHHSIMH, IO 3a0€31eTyI0Th 3MEHIICHHS BTPAT €JICKTPOCHEPTii:

iEixXi—>max, (1)
i=1
iRixXi — max, 2
i=1
iMixXi — max, 3
i=1

ne Xi — KUTbKIiCTh OJIMHUIIG I-T'O TUITy 00JalHaHHS, 1110 MiJJIArae 3aMiHi Ha HOBE 3 METOO 3MECHIIICHHS PiBHS
BTpaT TpHW IMOCTAa4YaHHI eNeKTpOoeHeprii crmokuBadyam, oxa.; Ej — piuHa eKoHOMisl TEeXHOJOTIYHHX BTpaT
€IEKTPOCHEePTii y pa3i 3aMiHM OMWHUII i-TO TUITy OOJIagHAHHS, THUC. TPH, R; — piyHa €KOHOMIsS BUTpAT Ha
MO3aIUIaHOBl  PEMOHTHI POOOTH y pa3i 3aMiHM OJMHHUIN I-TO TUIy OOJagHAHHS, THC. TIPH;
M; — BapTiCTh MOBEpHEHUX 3 AEMOHTAXy CTAporo OOJMaJHAHHSA MaTepialliB, SIKy OTPUMYE HiANPUEMCTBO Y
pasi 3aMiHW OJIUHMIII i-TO THITY OOJIaJHAHHS, THC. TPH.

Bci 1i Tpu 1inboBI QYHKINT MiISral0Th MAaKCUMI3allil 32 YMOBHU JTIOTPUMaHHS HACTYITHUX OOMEKCHD:
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iF’ixXiSI; itixXiST; 0<X; <N;, i=1n, 4
i=1 i=1

ne Pi — BapTicTh 3aMiHM OOWHUIN i-TO THITY OONaIHAHHA HAa HOBE, THUC. TPH; lj — TPYAOMICTKICTh 3aMiHU
OJMHUII I-r0 TUMY OOJaJHAHHSI HAa HOBE, JIOAMHO-TOI.; N; —00cCsAr j-ro THUHy OOJaJHAHHS, SIKE IiJISATrae
3aMiHl Ha HOBE, Ol.; N — KUIBKICTh THUIINB OOJIagHAHHS, IO MAIArac 3aMiHl Ha HOBE 3 METOI0 3MEHIIEHHS
PiBHS BTpAT MPH MOCTaYaHHI €JIEKTPOCHEPTIl Crio’kuBadaM; / — 00CAT IHBECTHIIIMHUX PECYPCIB BUAUICHAX Ha
MOJICPHI3AIII0 EIEKTPOMEPEK EHEPronoCcTayajbHOrO IMiANPUEMCTBA Ha IUTAHOBHE MeEpioj, THC. TPH;
T - MakCUMaJbHO MOXJIMBUH (OHI POOOYOro 4Yacy IPOMHCIOBO-BUPOOHHUYOTO  TEPCOHATY
€HEeproIocTavabHOTO MiIPUEMCTBA Y TNIAHOBOMY MEPio/i, JTFOAUHO-TO/.

106 mepeiTu Bix 3amadi JiHIKHOTO MporpaMyBaHHS J0 3a7adi IiThbOBOTO TPOTpaMyBaHHS HEOOX1THO
(dhopMaizyBaTd KOKHY 3 TPhOX HAIUX LITBOBUX (DYHKIIIH, K "M’Ki" 0OMEKEHHS IHIIOI OUIBII 3arajabHOT
mogeni [1]. Jns 1poro B 4acTKOBI HiJbOBI (YHKIIT BBOJSTHCS 3MIiHHI BiJXWJICHHS, SKi XapaKTEpPU3YIOTh
CTYTIiHb TOCATHEHHS MOCTaBJICHUX IIUICH IS TAaHOTO PilllCHHS.

V uineoBy ¢yukuito (1) BBememo nBa 3minmi Bimxunenns d; i d;. Ilapamerp d; € wmipowo

HEJOCSTHEHHS BIAIOBITHOI 1T, a mapamerp df — MIpOI0 TIepeBUIICHHS JaHOI MiTi. AHANOTI4HI 3MiHHI
BBOJMMO Y IUThOBI (yHKIIT (2) Ta (3).
Ilpu ¢ikcoBaHOMY iHAEKCI |, SKHMi BiAMOBiZAE KiABKOCTI "M’AKkuX" 0OMEKeHh ab0 KiIBKOCTI

YACTKOBHMX LiIEH y MOJEINi UiTbOBOTO MPOrpamMyBaHHs (y HAWOMy BUIAJKY J = 3) omuH i3 koedinientis d |

—+ . .
abo dj MNOBHUHCH MAOPIBHIOBATH HYJIN, TAK 4K LOUIb HE MOXKC 6YTI/I HC AOCATHYTAa YU NCPCBHUKOHAHA

oJHOYacHO [2].
Takum 4MHOM, HOBa IIiNIbOBa (YHKINS 3a7adi IIBOBOTO NPOTPaMyBaHHS TOJATaE y MiHiMizamii
3arajgpHOI IeBiarlil BiJ JOCATHEHHS HAIIUX TPHOX ITUTCH

d; +d, +dg3 — min, (5)

32 YMOBH JOTPUMAaHHS HACTYITHUX «M’ SIKHX» (6) 1 «oKOpCcTKUX» (7) OOMEXEHB:

n n n
ZEiXXi"'dl__ler:Emax; ZRiXXi"'dZ__d;:Rmax; ZMiXXi"'d?,__d?:r:Mmax' (6)
i=1 i=1 i=1

n - )
TRHX 1T X <Ti 0<X <Np, i=ln; dj=0, df >0. )

MakcumanbHi 3HaueHHs LinboBUX QyHKUIN y dopmynax (6) En.c, Rmax T@ M. BH3HAYaIOThCA

IUIIXOM [OYEepProBOr0 pO3B’S3KYy KOXHOI 3 YacTKOBHMX 3aJad JIHIKHOTO MNpOrpamMyBaHHS 32 YMOBH
JIOTPUMAaHHS 0OMEXKEHb (4).

dopMyroun LNBOBY QYHKIIIO (5) MU mpuiMand, MO HAHOLIBII BaXKIUBOKO IUUIIO AN HAac €
MiHIMi3allisg piBHS BTPAT MPH MOCTavYaHHI eNeKTPOeHeprii crokuBadyaM. ToMy B IITEOBY (DYHKITIFO BKIIOYCHO

came mapamerp d; , KUl € MipOI0 HEJOCSITHEHHS BiJMOBIIHOI Lifi, 00 MiHIMI3yBaTH HOTrO 3HAa4YEHHS. 3

aHAJIOTIUHUX MIPKyBaHb OYyJO BKIIOUEHO 10 LiNboBOI (yHKUIT i mapameTp d, , OCKUIBKY €KOHOMiSl BUTpAT

KOIUTiB Ha TI03aIUIAHOBI PEMOHTH Mae€ ApPYruil mnpioputeT. HallHMXuYuil mpiopuTeT NPUCBOIOEMO MiJi
MaKcHMi3allii BapTOCTi MMOBEPHEHUX 3 JEMOHTAaXY CTaporo oOJaJHaHHS MaTepialliB, TOMY IO IIe HA BiAMiHY
BiJI TTOTIEPEIHIX IBOX IMUJIEH € pa30oBi HAIXOHKCHHS IS €HEPTrooCTavYaabHOTO MiAIPUEMCTBA, a HE MOPIdHI.

A oTKe, B UiMbOBY (QYHKIIKO BKIHOYEHUH mapamerp 03 , AKM € Mipoio MepeBUIIeHHs AaHoi wimi. Takum

YHHOM, II€ 3aCBiTUy€ T€, IO JOCATHCHHS JaHOI 1[I JJIs HAC € He HalBaXKIIUBIIITIM.

BucHoBku. 3anmponoHoBaHa MOJIENH IUTHOBOTO MPOTpaMyBaHHS 3a0€3Iedye MOKIUBICTh MPUHHATTS
HaHOUTbII €(PEKTUBHUX PIlIEHh KEPIBHUIITBOM EHEProNnoCTadalbHUX MiJIPUEMCTB IIOA0 MiHIMI3allii
OIepaliifHUX BTPAT ITiJ] 4aC MOCTa4YaHHs eIEKTPOSHEPTil CIIOKUBaYaM.

Cnucok nocujiIaHb.

1. [TomuroBckuit B.B. Hormn B.J[. [lapeTo-onTUMasbHBIE pEIICHUS MHOTOKPHTEPHANBHBIX 3amad. M.:
Hayka. ['n. pen. ¢uz.-mar. mut. 1982. — 256 c.

2. Wayne L. Winston. Operations Research: Applications and Algorithms. Fourth edition. Belmont:
Brooks/Cole-Thomson Learning, 2004. — 1434 p.
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YJK: 621.316.32
BIIJIMB CYYACHHUX FII[POEJIEKTPOCTAHHIﬁ HA EHEPTOPUHOK YKPATHU
k.m.n. Komuw A1, Komuw Il1.A., [[enmpanvnoykpaincbKuti HAyioHATbHUL MeXHIYHUU
yuieepcumem, M. Kponusnuyvxuii

INFLUENCE OF MODERN HIDROELECTRIC POWER STATIONS ON ENERGY
MARKETS OF UKRAINE
Ph.D. Kotysh A.l., Kotysh P.A., Central Ukrainian National Technical
University, Kropivnitsky

B puHKOBHX yMOBax 3alMIIA€ThCA aKTyaJbHUM MUTAHHS JOBIOTPUBAIOrO IUIAHYBaHHSA ONTHMAJIbHUX
pexumiB  eHeprocucteM. (OcoOnMBO e aKTyalbHO [UII E€HEPrOCHCTEM 3  BEJIHMKOIO  JIOJICIO
rigpoenektpoctaniiii (I'EC) 3 BomocxoBHIIaMu pIiYKOBOTO 1 0araToJiTHBOTO pEryioBaHHSA. B Takmx
E€HeprocucTeMax Jii, IO NMPUHMAIOThCS HAa HHHINIHIA MOMEHT 4Yacy, BIUIMBAlOTh HAa YMOBU pPOOOTH B
MaiibyTHeoMy. KpiM TOTO, A5 edeKTHBHOro ympapiiHHA pobotoro eHeprocuctem 3 ['EC HeoOXigHO
BpaxoBYBaTH BHUIAJKOBHUH XapaKTep MPUTOYHOCTI BOAM B BojgocxoBHma. Jlns 3a0e3neueHHS HAXiHHOTO i
0e3mepebiifHOTO eHepronocTadyaHHs B TaKHX EHEepProcucreMax HeOOXiJHO TIIaHyBaHHS 1 BeleHHS
JOBIOCTPOKOBHUX ONTHMAIBHUX PEXHUMIB 3 MOXKJIUBICTIO iX OIEPaTUBHOIO KOPETYBAaHHS.

3 NpUUHATTSAM 3aKOHY TIpo "3eseHi" Tapudu Maja riipoeHepreTrKa oTpuMana Jipyre auxanns. OqHak
CIPaBXHBOI'O NPOPHUBY MNEPCIEKTUBHOIO JUIl YKpaiHM raiysi 3aBakalOTh HEIOCKOHaJle 3aKOHOAABCTBO 1
Opak miaATpUMKH 3 OOKY AeprKaBH.

OyHKI[IOHYBaHHS €IEKTPOCHEPTETHYHOT CUCTEMH TPEJICTABIISIE COO0I0 CKIIAQJHUI 3B'A30K, OJIHOYACHO
MPOTIKAIOYH, aje Pi3HUM N0 (i3UYHUM BIACTUBOCTSIM, IHTEHCUBHOCTI, XapakTepy i KepOBaHOCTI MPOLECIB.
Jlo TakuX mporeciB BiJHOCATHCS: HAKOMMUYCHHS €Hepropecypcis (MaauBo Ha CKIIAAAX, BOAU B BOZOCXOBHIIAX
I'EC), mepeTBOpeHHS iX B €NEKTPUYHY SHEPTriio, PEeryJIOBaHHS HANPYTH 1 9acTOTH, Mepeaada, po3moiT i
KiHLIEBE CIIO’KMBAHHS eIeKTpoeHeprii. JJaHHi mporecy NpoTikaloTh B yMOBaxX 30BHIIIHBOTO CEPEJOBHUIIA, IO
3MIHIOETBCS (PIYHHMH CTiK, Temrmeparypa i T.I.) 1 TMEepPeMIHHOTO CKIaJy IPAIlOI0Yoro TEeHEpYKYoro,
TIePEBOPIOIOYOTO, TIEPEAAFOTOTO 1 CITOKUBAIOYOT0 00JIaTHAHHS.

B Toif ke Wac € mie Tak 3BaHA Maja TiApOocHepreTHKa YKpainw. PeasbHO HAa CHOTONHINIHINA JIEHB
BUPOOiTOK enektpoeneprii “Mamumu ['EC" ckianae npubiusno 288 mitH. kB1-rox Ha pik [1], To6To 2,5% Bin
eJIeKTpoeHeprii BupoOieHoi Ha ocHoBHUX "Benukux" ['EC.

Eneprorenepyroui MO>KIMBOCTI MalluX pidoK YKpaiHH BUKOPUCTOBYIOTHCS CHOTOJHI MEHII HixK Ha 5%.
PeanpHMI MOTEHITIAN MaJoi TiAPOCHEPTreTHKN B KpaiHi Benndye3HUi. 3a maHUMHU [HCTUTYTY BiTHOBITFOBaHOI
enepretukn HAH VYkpainu , eKOHOMIYHO AOIUIBHWI TMEPIIOYEPrOBUM PIiYHMNA TOTEHIaT B i Tamysi
ckiagae 0u3bko 3,75 mupa. KBT-Tog. Ha piK, M0 €KBIBAJIGHTHO 3aMillieHHIO 1,4 MITH. TOH YMOBHOTO TTAJIHBA.
Mani 'EC BonoAifoTh MEHIIOI COOIBapTICTIO BUPOOJIEHHS €JIEKTPOCHEPril, HIK «TpaAuliiiHi» aTOMHI Ta
TEIUIOB1 CTaHMii, i BBAXKalOThCsI OiIbII e(peKTUBHIMHU B MOPIBHAHHI 3 BITPO- 1 COHSYHUMH €IEKTPOCTaHLIIMHU
3a CITiBBITHOIICHHSM BKJIaJICHUX KOIITIB 10 KITBKOCTI OTPUMaHOI eJleKTpoeHeprii [2].

ByniBaunTBo Ta pexoHcTpykuis mMaiux ['EC no3BONWTH HE TUTBKM OTPUMATH €KOJOTiYHO YUCTY
CJIEKTPOCHEPrilo, a i 3a0e3MeUnTH eNEeKTPUKOI0 eHeproaediuuTHI pailoHH, A€ BIACYTHI MOTYXHI JDKepesa
cTpyMy. PO3BUTOK Maioi rizpoeHepreTHKH Crpuse AeLEHTpalli3alii 3aralbHoi eHepreTHYHOi CUCTEMH, IO
JI03BOJISIE CTa0IBHO 3a0e3MedyBaTH BaKKOJOCTYITHI Cella eIEKTPUKOIO.

Eneprisi, Bupobnena mamumu ['EC, BHKOPHCTOBYETHCSI HAWONMKYMMH CIIOKMBauaMH, BiAIMOBITHO,
3HIDKYIOThCS BUTPATH Ha ii TPAHCIIOPTYBAHHSA, 1 MABUINYETHCA HAAIMHICTh eHepro3abesnedenns. Kpim Toro,
I'EC MOXyTh BUKOHYBaTH W IHII 3aBHAaHHS, HANPUKIAA, 3aXWINATH MPHIETIi TEPUTOpPil BiA CE30HHHUX
MMaBOJIKIB.

Cnucok NMocuJiaHb.
1.Manast THIpOdHEpreTHKa: pekd dHeprum Uit YKpawHbl: [EmektponHuit pecypc] — Pexxum moctymy mo
caiity: http://www.experts.in.ua/.

2. 'maposnepreTrika YKpauHbsl: B3 B Oyayuiee: [Enextponnwmii pecypc] — Pexum goctymy no caiiry:
http://www.zamnoy.com/.
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VK 621.315.592
METPOJIOI'TYHI ACIIEKTH 3ABE3IIEYHEHHSA AKOCTI
MOHOKPUCTA/IIYHUX PE3OHAHCHUX CEHCOPIB

o.m.u. baiiyap P.L., x.¢p.-m.n. Keim P.I., Hayionanonuil ynieepcumem "Jlvgsiscoka nonimexuixa”, Yxpaina

METROLOGICAL ASPECTS OF MONOCRYSTAL RESONANCE
SENSORS QUALITY ASSURANCE
Doct. Baitsar R.1., Ph.D. Kvit R.1., Lviv Polytechnic National University, Ukraine

Introduction. Some interest in the class of frequency sensors is caused by resonance sensors with
sensitive elements in the form of filamentous silicon monocrystals, which are rigidly fixed by the ends in
nodes on silicon elastic elements (membranes, consoles, rods). Due to the simplicity of construction, they
approach the semiconductor tensoresistors, however have a higher sensitivity to deformation (~10°Hz per

relative unit), the Q-value of the oscillations (>10°in vacuum), more convenient for registration and
processing the output signal form.

Presentation of the material. The figure shows the typical structure of a monocrystal resonance
sensor with providing the signal operation and processing electrical scheme.

r—-r—"—"—-—"=—"=—"=—"=—"=—==-= i T T e e e oo Smiliar
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| | |
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Figure 1 — Structural scheme of the resonance sensor: EE is the elastic element (membrane Si);
SE is the sensitive element (monocrystal Si); EXE is the exciting electrode

The basis of this sensor operation is the principle of transforming the input mechanical value into a
monocrystal tension change, which leads to a change of its own oscillations frequency. As a result of

transverse oscillations and a tensoeffect, the monocrystal resistance changes

2k A

AR =k-&£=———R C0s2a,t,
81?

where k is the tensosensitivity coefficient; ¢ is the deformation; R, is the monocrystal initial resistance;

A is the main tone amplitude; | is the monocrystal length.

Such a change in the monocrystal resistance allows to remove from it an alternating electric signal
with the amplitude of tens of millivolts.

The main directions of research to improve the metrological characteristics of resonance sensors and
their quality assessment:

— technological process optimization of filamentous monocrystals Si and Si-Ge solid solution growing
with given physical and mechanical properties and high degree of surface and volume perfection;

— methods development of monocrystals landing and fixing with the help of glass crystal cements on
various elastic element materials (quartz, sital, technical ceramics, silicon);

— research methods of sensors output signals forming and the creation of measuring schemes with
minimal influence of destabilizing factors.

Conclusion. Estimation of sensors metrological quality in general requires the quality assessment of
such its components:

— monocrystal, elastic element, fixing the monocrystal ends in the nodes, vacuuming;

— element base of autogenerator, the solution of the technical scheme and its ability to provide the
necessary parameters;

— signal processing (the accuracy and speed of the frequency transformation into the code), the
algorithm of signal processing (characteristics approximation, the possibility of accuracy increasing at the
expense of destabilizing factors compensation by software methods).
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YCTAHOBKH JJI51 IIOBIPKH JITYUJIBHUKIB I'A3Y

boiiko C.C., TOB Inscenepno-enposaonuyvra @ipma "' Temno", m. leano-@Ppanxiscok, Yrpaina

STANDS FOR CALIBRATION OF GAS METERS
Boyko S.S., LLC Engineering and installation firm "Tempo", lvano-Frankivsk, Ukraine

Beryn. BignosimHo mo 6aszoBoro wmetposorignoro cragmapty HACTY 3383:2015 “Metposoris.
JHepxaBHa MOBipOYHA cxema JJIsl 3ac00iB BUMiproBaHHS 00’eMy Ta 00’eMHOi BUTpatu rasy [1] sk poGoui
€TAJIOHH, TIPHU3HAYEH] JJIS TOBIPKU JIYWIBHUKIB Ta3y, B YKpaiHi 3aCTOCOBYIOTHCS TOBIpOYHi: yCTaHOBKHU
I3BOHOBOT'O THITy; YCTAHOBKH 3 €TaJIOHHUMM JIUYMIBHUKAMU ra3y; YCTAHOBKH 3 €TAJIOHHUMU KPUTHUIHUMHU
comiaMy; yctanoBku PV Tt tumy.

Buknag matepiany. 3 ycix mepeiiueHHX THMIB poOOYHMX €TaJOHIB HAaHOLIbII TOYHHMH € J3BOHOBI
YCTaHOBKH, OCKIJIBKH iX MeTponorqua aTecTamis 34IMCHIOETBCS MUIIXOM 663HOCCp6,[[HLOFO BUMIpIOBaHHS
BHyTplI.LIHlX FeOMETPUYHHUX PO3MIpiB A3BOHY, SIKI € CKJIAQAOBUMH IMpPHU BU3HAUYCHHI KOHTPOIBHOIO 00’emy
rasy, BiITBOPIOBaHOTO YCTaHOBKOIO. OpHak, Taki YCTaHOBKH MalOTh BHCOKY BapTICTh 1 HOTpe6yIOTI:
CTBOPEHHSI 0COOJMBHX MIKPOKIIMATHYHUX YMOB y NPUMIILIEHHI, Ieé BOHH €KCIUTyaTyIOThCs. ToMy A3BOHOBI
YCTaHOBKH 3aCTOCOBYIOTHCSI, B OCHOBHOMY, SIK BHUXIJHI €TaJOHH 00’€My rady, a iX BUKOPHCTaHHS IS
MacOBOi OBIPKH JIUMJIBHHUKIB Ta3y, 0COOIHMBO MOOYTOBHX, — € EKOHOMIUHO HEAOIIIBHUM.

OcranHiM YacoM B YKpaiHi TOYMHAIOTh 3aCTOCOBYBAaTH TIOBIPOYHI YCTAHOBKH 3 KPUTHIHHMH
corutamu. [Ipu cTBOpPEHHI IEBHOTO CITIBBIAHOIICHHI TUCKY Ha BXO1 i BUXO/I KPUTHYHOTO COIUIA, BUIKICTh
MIOTOKY Ta3y y TOPJIOBHHI COIIA JOCATAE IIBUAKOCTI 3BYKY 1 HE TEPEBHINYE ii, BHACIIMOK YOTO TOTIK CTa€e
crabineanM, 0e3 apeiidy i mymbcarii, To6TO BuTpaTa rasy € moctifiHoro [2]. OmHak, Ha TOYHICTB
BHUMIpIOBaHHSI 00’€My Ta3y BIUIMBaE HOTO Temreparypa i (i3uko-XiMiYHMNA CKIaj, 30KpeMa TyCTHHA i
BOJIOTICTb, IO MOSICHIOKOTHCS MPUHIIAIIOM i1 COIlIa, Y AKOMY BiIOyBa€ThCS MpsIME BUMIPIOBAHHS HE 00’ €My
rasy, a Horo macoBoi BHUTpaTu. [lo TOro >k, TOYHICTH COIUIOBOi YCTAaHOBKHM 3aJIS)KUTh BiJ] TOYHOCTI
BHUMIpPIOBaHHS 4acy MPOXOKEHHS ra3y depe3 COIUIO 3a ycTaleHoi BHTpaTH. ToOTO MOBIpKy NiYMIbHHKIB
ra3y Ha COIUIOBiM yCTaHOBLI 0a)kaHO 3AIHCHIOBATH B PEXUMIi Tak 3BaHOTO "'cTapTy 3 Xoay', a i IbOTO 3
IMITyJIbCHOTO BHXOIY JIYMJIBHHKIB [MOBHHEH HAAXOJUTH BHUXIAHWU eleKTpuyHHMU curHaji. Taki iMITyJbCHI
BUXOAM MAlOTh TUJIbKM TPOMUCIIOBI JIIYMIBHUKAX ra3y, aje B MOOYTOBUX JIYWJIBHHKAX BOHH, SIK MPABUIIO,
BizicyTHi. ToMy moBipka mOOYTOBUX JIUMIBHUKIB ra3y Ha COIUIOBHX YCTAaHOBKAX TPHBAE 3HAYHO JOBIIE, HIK
MOBipKa MPOMUCIIOBUX JIUMIILHHUKIB, IO 3HIKYE 3araibHy MPOITYCKHY CIIPOMOXHICTh YCTaHOBOK.

Cepeq mepeniueHuX TUIB POOOYMX €TaJOHIB HAWMEHI PO3MOBCIOKEHUMH € MOBIPOYHI YCTAaHOBKH,
mo AioTh 3a npuHmunoM PVTt (Tuck, 06’eM Temmepatypa, dac). O0’e€M ra3y, M0 BUMIPIOETHCS TaKOIO
YCTaHOBKOIO, BH3HAYAETHCS 3a PIBHSIHHAM Ta30BOTO CTaHy Ha OCHOBI 3HA4eHh KOHTPOJLHUX 00’€MiB
€MHOCTI 1 apMaTypH, TaHUX PO (Hi3UKO-XIMIYHUN CKJIaJ poOOYOro CEepeloBHINA, CTAPTOBHX Ta CTOIIOBUX
IMITYJIBCIB Yacy Ta 3HAYE€Hb TEMIIepaTypH 1 THCKY, OTPUMAaHHX Ha MOYATKy 1 B KiHIII BUMiproBaHH:. [[is
MiATPUMAHHS NOCTIHOT BUTPATH B TAKMX YCTAaHOBKaX, 3a3BUYail, BUKOPUCTOBYIOTH Ti K KPUTHUYHI coIuia abo
poramerpu. TouHIiCTh BinTBOpeHHs o00’eMmy B ycraHoBkax PVTt tumy 3amexutrh Big TOYHOCTI
BUMIpIOBAJIbHUX NPUIAAiB 1 MOXe OyTH AOCTaTHHO BHCOKOIO, OZHAK BOHA 3HIXKYETHCS 3a MalUX BUTpPAT
BHACIIIIOK BUKOPHUCTaHHS HETOYHUX poTaMeTpiB. HemonmikoM IMX yCTaHOBOK € HHU3bKA MPOAYKTHBHICThH
pOOOTH, IO TMOSICHIOETHCS 30UIBIIEHHSM Yacy BHMIPIOBaHHS 3a paxyHOK JOJAaTKOBOI BHTPHUMKH Ha
cTabinizamnito JUHAMIYHUX MpoLeciB B cucTeMi. TakuM YMHOM, BUKOPUCTaHHS ycTaHOBOK PVTt tumy s
MacoBoi MOBiIpKY MOOYTOBHX JIIYMIBHUKIB 32 MaJIMX BUTPAT € MPOOIEMaTHYHHM.

Ha namy aymky, HaW3pydHIIIMMHU 1, BOJHOYAC, HAWICIICBIIUMH 3aco0aMu JUIs TPYIOBOI MOBIPKH
JYMIBHUKIB Ta3y € TOBIPOYHI YCTAaHOBKH 3 €TaJOHHUMH JIYWJIbHHUKAMH Ta3y, BUTOTOBICHHMMH Ha 0a3i
JYMIBHUKIB TYpOIHHOTO, poTOpHOrO Ta OapabaHHOro THIIB. Taki YCTaHOBKH MPALIOIOTh y IIHPOKOMY
niamazoHi 00’€MHUX BHTpAT, 33663H6‘-IYIOTI) JOCTAaTHIO TOYHICTh BHMIPIOBAHHS 1 € MEHII YyTJIUBHUMHU 0
napaMeTpiB MIKpOKJIiMAaTy, HDK A3BOHOBI yCTAaHOBKHU. 3 OIVISAY HA IIe, po3po0Ka Ta BUTOTOBJIEHHS yCTaHOBOK
3 eTaJOHHMMH mumibHuKamu Ta3y (EJI)) crama mnpiopuTeTHHIM HaAMpsSMKOM MisUTBHOCTI [HXeHepHO-
BrpoBagHUIEKOi (ipmu "Temmo", ska Oyma 3acHoBanHa y 1993 pomi y M. IBamo-®pankiBchbKy. Jlims
MIOBIPOYHUX YCTAHOBOK, MO po3poOisutucs (ipmoro, Oyimo oOpano cxemy BcraHoBiueHHs EJIIT mepen
JYNUIBHUKAMHU Ta3y, 3a K01 70 BUMipoBaJbHUX eneMeHTiB EJII' HaaxoauTe yucTe MoBIiTPs 3 MPUMILLCHHS.
VY rtakomy Bumanaky EJII' noBmmii gac 30epiraioTb cBOi METpOJIOTiUHI XapaKTEPUCTHUKH, IO MiABHIIYE
HaJiiHICTh ycTaHOBOK. [Ipo 1ie cBiYaTh i MO3UTHBHI BIATYKH BiJi METPOJIOTIYHUX OpraHi3alliii Ta ra3oBux
MiANPHEMCTB, A€ 3aCTOCOBYIOTHCS 11 yCTAaHOBKH.

TumoBa ycTaHOBKa I MOBIpKH MOOYTOBHX 1 KOMYyHAaJbHHMX JIYMJIBHHMKIB razy (IIOBHAa Ha3Ba —
YcraHOBKa KOMIT'IOTEpU30BaHa Il BU3HAYCHHS T4 KOHTPOJIIIO MeTponorquHx XapaKTepHCTHK JYUIBHUKIB
razy "Temmno-3") J0SBOJUE BH3HAYATH OCHOBHY BiJHOCHY MOXHOKY JIIYMJIBHUKIB Y zuana3om BUTpATH BiA
0,016 MS/FOI[ 1o 40 m /roI[ I'panui BigHOCHOT MOXMOKH YCTAaHOBKH Y Aiama3oHi moHan 0,4 M /roz[ MOXYThb
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Ooytu pisammu = 0,3 %, abo = 0,4 %, abo £ 0,5 % (B 3amexHOCTI BiJl 3aMOBIIEHHS), a y Jiana3zoHi a0
0,4 M*/ron nopisuioroTs + 0,5 %. YcTaHOBKAa 3a0e3meuyioTh TPYNOBY MOBIPKY IiUMIGHHKIB Ta3y sk
MeMOPaHHOTO, TaK i POTOPHOTO THIIIB, MPU ILOMY Ha CTEH/I YCTAHOBKH MOXKe OyTH OJTHOYACHO PO3MIllICHO
no 10 - 15 nmiyunbHUKIB. 3 METOIO MiJBHMINEHHS NPOAYKTUBHOCTI TOBIPKH B YCTaHOBII MepeadadeHi
LIBHJIKOJIIFOY1 3aTUCKHI MPHUCTPOT Il pOTOPHUX OOYTOBUX JIYMIBHHKIB TUTIOpo3MipiB G2,5 - G10, a Takox
MIPOMUCIIOBUX  JHYMJIBHUKIB THIOpo3MipiB G16 1 G25. TloBipka JIYWIBHHUKIB TPOBOAUTHCI Y
aBTOMATHU30BaHOMY PEKHMi 3a JIOITIOMOTOI0 KOMIT FOTEPHU30BaHOI CHCTeMH 300py i 0OpoOkm iHdopmarii i3
3aCTOCYBaHHSIM CYYaCHHX MEPETBOPIOBAUIB THCKY 1 TEMIIEpATypH, a TAKOXK JATIHMKIB IMITYJILCiB. SIK Keperno
BHUTPATH 3aCTOCOBYIOTHCS ITOBITPOMYBKHM 3 YaCTOTHHM IiHBEPTOPOM Ta Mikpokommpecopu. Ilependauennit
KOHTPOJIb TOPOTY YyTIMBOCTI JIYMIBHUKIB, ISl YOTO BCTAHOBJIICHUH MEPETBOPIOBAY, 110 BUMIPIOE BUTPATY,
TMOYMHAIOUH 3 2 IM°/rof1. PesynbTaTi MOBIpKH TiYMIBHHUKIB T3y BUBOJATHCS HA GKPAH MOHITOPA YCTAHOBKH
1 30epiratoTbes y apxiBi KOMI IOTEPHOI IPOrpaMy Ta MOXKYTh OyTH PO3IPYKOBaHi y BUIVIAL IPOTOKOIY.

Pucynok 1 — Ycranoska "Temno-3" y BUKOHaHHI U1 TOBIpKH MEMOpaHHUX JTIYMIBHHUKIB ra3y

YcranoBka tuny "Temmo-3" Oyna 3aHeceHa 10 [lep>kaBHOTO peecTpy 3aco0iB BUMIpIOBAILHOI TEXHIKU
VYkpainu, a Takox 10 epxpeectpiB Mongosu, binopyci, ['py3ii, Y36ekucrany. 3a nanumu HAK "Hadroras
VYkpainu" B 11 opranizanisix 3acTocoByeTbes moHan 90 ycTaHOBOK JUIS MOBIPKHU MOOYTOBHX JIIYMIIBHUKIB Ta3y,
BurotoBieHux [B® "Temmo", Ta 6inst 40 ycTaHOBOK BCiX iHIINX BUPOOHUKIB, B TIM YHCII 3aKOPIOHHUX.

BpaxoByroun, o B OCTaHHI pOKH B YKpaiHi 3pOCTa€ MOMHUT HA MPOMHUCIIOBI JIYMIBHUKHU Ta3y, IO
MPaIIOITh y IIUPOKOMY Jiama3oHi 00’eMHOi BuTpaTH, IB® "Temmo" po3pobuna mpocty i 3pydHy B
eKCIuTyaTamii yCTaHOBKY ISl HOBIpKH NMMPOMHUCIIOBUX JIYMIBHUKIB Ta3y, SKa T03BOJISIE 3/IHCHIOBATH MOBIPKY
pPOTOpHHUX, TypOIHHHX Ta yIbTPa3BYKOBHX JIYMIBHUKIB Ta3y y nmiama3osi Bix 0,05 M*/rox o 2500 m%/rox i
Ma€ IpaHMLi A0ImycTUMOi ocHOBHOI moxuOku + 0,33 %

BucHoBku. Cepen ycix THIIIB MOBIPOYHHMX YCTaHOBOK, PO3MVIIHYTHX y AaHiM myOmikaumii, HaiOinbm
MPOAYKTUBHUMHY, HaW3py4YHIIIMMK 1, BOAHOYAC, HAaWACHIEBIIMMM 3aco0aMu JJsl TPYMOBOi MOBIpPKH
JYUIBHUKIB Ta3y, OCOOJMBO MOOYTOBUX JIIYMJIBHHKIB Ta3y, € KOMII IOTEpU30BaHi MOBIPOYHI YCTaHOBKH 3
€TaJOHHUMHU JIIYMIbHUKAMHU ra3y, BUITYCK KUX HanaromxeHo B IB® “Temmno”.

Cnncok nocuiaaHb.

1. ICTY 3383:2015. Merposoris. [epkaBHa MOBIpoYHAa cXema JUis 3acO0IB BUMIPIOBaHHS 00’€eMy Ta
00’€MHOT BUTpATH rasy.

2. 1. I1. Kpemunesckuii. Pacxogomepsl n cuérumku konmdectBa BemecTB. CrnpaBounuk. Ku. 1 — CII6.:
IMomurexuuka, 2002 r. — 404 c.

VK 532.6
MIABUILEHHS TOYHOCTI BUMIPIOBAHHSI HOBEPXHEBOTI'O
HATSTY B'SI3KMX PIIUH

x.m.H. Boonap P.T., [sano-@Ppankiecvkuil HAYIOHAILHUT MEXHIYHUL YHIGEpCUmem Hagmu i 2aszy

ENHANCING THE ACCURACY OF MEASUREMENT OF SURFACE
TREATMENT OF BOND LIQUIDS
Ph. D. Bodnar R.T., Ivano-Frankivsk National Technical University of Oil and Gas

[ligumienHss edexTHBHOCTI OypiHHS CBEPAJIOBHH Ta BHI0OYBaHHS Ha(pTH 3 BHUKOPHCTAHHIM
nmoBepxHeBo-akTUBHUX pedoBHH (ITAP) e 3arampHoBimoMuM. OIIHKOI IX ONTUMAJIBHOTO BHKOPHCTAHHS
CIIy’)KHTb TIEpEeBaXHO BeIMYMHA MoBepxHeBoro Hatsry ([TH): piBHOBaXkHOTO YM TUHAMIYHOTO.
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Icnye minmit pssm MeToniB st Bu3HaueHH [1H, ane HalmommpeHIimmM € MeToT MAaKCHMAJTEHOTO THCKY
B razoBoMy myxupui (MTITI), sxuii B cBolo wepry Mae psg Mmoaudikanid. 3 HHX HaHNpOCTIIIUMH B
TEeXHIYHIN peaizallii i B METOIUII TIPOBEICHHS BUMIPIOBaHb € OJHOKANUIIpHI priaau. Benmmunna [TH 6 y
HHX BU3HAYAETHCS 3rigHO [1]:

o =0503(P, —Ap-gh)-r—0,384Ap-gr?, (1)

ne Pm — MaKkCUMAaJIbHUI TUCK Y ra30BOMy ITyXupili, AP — pi3sHUIS IyCTHH TOCHiIKYBaHOT PiMHH Ta3y, § —

MIPUCKOPEHHS BINBHOTO MamiHHA, h — rmOuWHa 3aHYpEeHHS Kalijsapy B piaMHy, [ — BHYTpIlIHi# paziyc
KaImJspy.

AJe oTHOKaMISApHI npuiiaau BuMiproBanHs [1H MaroTs Hemoutik, HOB'I3aHUM 3 BU3HAYEHHSIM TITHOMHU
3aHYpEHHS BHUMIPIOBAJILHOTO KaIlApy B JOCTIDKYBaHY piauHy ado dikcamii Topmsd Kanumspy Ha 3amaHii
mmbuHi. OcTaHHIM CrMoOci0 He BUMarae JI0JaTKOBOTO BHUMIPIOBAJILHOTO OOJIaJHAHHS, aje HEOOXIJTHO s
KO)KHOTO OKPEMOTO BHMipIOBAaHHS Bi3yallbHO (DiKCYBaTH MOMEHT 3iTKHEHHS TOPIS Kamisipy 3 MOBEPXHEIO
pimuan. [loxuOka ikcamii IbOro MOMEHTY 3iTKHEHHS MPUBOIUTH 10 3HIDKEHHS TOYHOCTI Bu3HaueHHs [TH.

Jnst ycyHeHHS CyO’€KTHMBHOCTI Y BHW3HAUCHHI MOMEHTY 3ITKHEHHS TOPIlI KaIliIsIpy 3 TOBEPXHEIO
piavHU po3polieHO cnocid aBTOMaTW4HOI (ikcamii IHOTO MOMEHTY, IO 0a3yeThCsl Ha SIBUII KaJIIPHOTO
MiTHATTS PIIMHYU B Kamisipi. Bucora kaninsgpHOTo migHATTS BU3HAYA€THCS 32 GopMyInoro [2]:

h Zc-cose' @

par
nie O — KpaltoBHil KyT 3MOIYBaHHSI KAITUIAPY PiIAHOIO.

[Ipu BUKOpHUCTaHHI CKISIHOTO KaIIApy Uil IepeBa)xarodoi OUTBIIOCTI PiJuH, OCOOIMBO MPH BMICTI
[TAP, € noOpe 3MouyBaHHsI, TOMYy MOKHA BBakaTu COSO=1.

[ligHiMaHHA CTOBNYMKA PiAMHU B Kaliispi MpuBeAe A0 BiAMOBITHOTO 3pOCTaHHS THUCKY BCEpeanHi
Kamisipy 1 B 3B’s3aHIM 3 HUM 00’ eMi cuctemu. DikCyr0o4r MOMEHT 3pOCTaHHS TUCKY, THM caMUM (DiKCyeThCs
1 MOMEHTY 3ITKHEHHS TOPIIS KallsIpy 3 TOBEPXHEIO PiIMHM.

Ane npu BumiproBanHi [IH B'si3kux pignH He Oyne MIBHIKOTO MiJHIMAHHS CTOBIYMKA PIAWHHU Y
Kamiyispi, ake Yac MPOXOMKESHHS PIAMHOI0 B KaHAl Kamiisapa JOBKUHOI | Bu3HauaeThest 3riiHo GopMynn
[2]:

2
(o 241 |
ro-cosé
Ie W — koeillieHT AMHAMIYHOI B'SI3KOCTI, I' — pajliyc KaHally Karjspa.

Bracnifgok nporo He Oye pi3koro crpudKa THCKY BCEpEIHHI Kamiaspy, B MOMEHT SIKOTO MOXkHa OyIiio 0
3adikCyBaTH 3ITKHEHHS TOPITSI KaIIAPy 3 TOBEPXHEIO PiIUHH.

BpaxoByroun BHIecKa3aHe, y CTPYKTYpHY cxeMy mpuiamy s BuMmiproBanHs [TH B's3kux piamH
BBOISITHCS JOMATKOBI OJIOKH.

B MoMmeHT 3amycKy npwiagy B peKHMi HaJAIITYBAaHHS 3aIlyCKA€ThCS JIIUMIBHUK TAKTOBHUX IMITYJIBCIB
JUTSL KPOKOBOTO JIBHTYHA, IO TPHWBOAWTH B [Mif0 MigiMMaJbHMM MEXaHi3M CTOJNWKAa 3 JOCIIIKYBaHOIO
piauHoto. Brok 3amam'siToByBaHHS (piKCye 3HAUEHHS THUCKY B Kamlispi 3 KOKHUM TaKTOBHM IMITYJBCOM.
Kommaparop mopiBHIOE TOCTIIOBHI 3HadeHHs. SIKIIO Pi3HUI MiXK TMOCTIIOBHUMH 3HaYeHHSIMH THUCKY Ha
MIPOTSA31 BU3HAYCHOTO 1HTEPBATY TAKTOBHUX IMITYJILCIB 3aJIUIIAETHCS TMMOCTIMHOO 3 BPaxXyBaHHAM 30UTBIIICHHS
TUCKY Bij 3arauOJIeHHS, TO BUPOOJISIETHCS CHTHAN 3yMWHKHA KPOKOBOTO JBUTYHA. LIS KiNBKICTH TaKTOBHX
iMIynBCiB HEOOXiHA 17151 BIEBHEHOI KOHCTATallil MOMEHTY 31TKHEHHS TOPISL KallIApy 3 MOBEPXHEIO PiAMHU.
[licns 1mpOro moAaeTbcs CUTHAN Ha PEBEPC KPOKOBOTO IBHTYHA Ha Ty K 3aJaHy KUIBKICTh TAaKTOBHX
IMITYJBCIB, B 3B'A3KY 3 THM, LIO L KUIbKICTh TAKTOBUX IMITYJIbCIB IIPHBEJa BXKE 0 3arIHONEeHHS Kamisipa Ha
neBHy ruouny. [licas nporo npuian mepeBoIuThCS B pexXuM BuMiproBanHi [TH.

CnHcoK NMoCuJIaHb.

1. Kucuns U.C. Metoasl u mpuOOphl KOHTPOJS KadecTBa PacTBOPOB IMOBEPXHOCTHO-aKTHBHBIX BEIICCTB
MyTeM W3MEpEeHHs MOBEPXHOCTHOIO M Mex(a3HOro HarshkeHuit: Jlucc. ... JOKT. TexH. Hayk. — MBaHo-
®pankosck. — 1991.
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VK 656.2: 004.75: 519.854:006.9 _
INIABUINEHHSA EKCINIYATAIIMHUX XAPAKTEPUCTHK TPAHCITIOPTY
3ACOBAMMU TH®OPMAIIMHO-BUMIPIOBAJIBHUX CUCTEM

xk.m.n. bymenko B.M., Ykpaincoxuil depoicasnuil yHigepcumem 3ani3HudH020 mpancnopmy, m. Xapkis

IMPROVING OPERATING CHARACTERISTICS OF TRANSPORT BY MEANS OF
INFORMATION AND MEASURING SYSTEMS
Ph.D. Butenko V.M., Ukrainian State University of Railway Transport, Kharkiv

Beryn. B po6Gori [1] Bxe aHamizyBamucs skocTi (DYHKIIOHYBaHHS 3ajJi3HMYHOI aBTOMATHKH 1 i
CKJIaJIOBUX — iH(pOpMaIIfHO-BUMIPIOBAJILHUX cUcTeM. B [2] 6e3 aeraizalii crioco0iB 3MEHbBIIICHHS pECypCy,
3allpONIOHOBAHO METOJ BHUpPAaxyBaHHS BiMOB amapaTHHX 3aco0iB MiKpOHpouLecOpHHX iH(popMauiiHO-
BUMIpPIOBAaJIbHUX CHCTEM AaBTOMATHKH, SKHH IO3BOJIIE BHM3HAYMTH WMOBIPHICTH BiAMOB IPHUCTPOIB 3
BHKOPUCTaHHSM po3moairy CThIOIEHTA.

Ipe3enTanisn martepianxy. besneduHicTb, SK oJHAa 3 OCHOBHHUX CKJIaJOBHX eKCIUTyaTaLliiHHX
XapaKTEePUCTUK TPAHCIOPTY, CYTTEBO 3aJeKUTh BiJl SKOCTI BUMIPIOBaHb pPI3HOMAHITHUX IapaMeTpiB
TEXHOJIOTIYHUX TporieciB. [liIBUIIEHHS TOYHOCTI BUMIPIOBaHb 3a PaXyHOK 3aCTOCYBaHHS BiJCOHATIIAIY Ta
ABTOMATU30BaHUX METOJIB BiJcoaHaNi3y, 3rifHO [3], MOKPALIYIOTh YMOBH €KCILIyaTallii TipKOBHX CHCTEM
aBTomatuku. OJHaK 3a3HauYCHI METOJU BiJCOMETpii HE €IWHI JUIS JOCSITHEHHS MiJABUINCHUX MOKAa3HUKIB
SIKOCTI TPAaHCHMOPTHUX TMOCTYr Ta €(QEeKTHBHOCTI iX HaJaHHA. 3acTOCYBaHI aBTOPOM MiKPOMPOIECOPHI
KOMITOHEHTH TipKOBOi aBTOMAaTH4YHOI IEHTpasizalii 3 aHaJOoroBO-IIU(pPOBUMH KOMIApaTOpaMH Yy BHIJIAI
CJIEKTPOMArHITHUX peJie A03BOJWIM MiABUIIMTH HaAidHICTh (YyHKIIOHYBaHHS TipKOBOI aBTOMAaTHYHOI
LIEHTpati3allii, CyTTEBO 3MEHIIMBIIN BUTPATHU Mpalli Ha 00CIYrOBYBaHHS MiKpOIPOLIECOPHUX KOMITOHEHTIB
iH(OopMaIlifHO-BUMIPIOBATFHIX CUCTEM YTIPABIIiHHS TPAHCTIOPTOM.

B pobori Ta M0MOBiJi MEPEKOHIUBO JOBOJAUTHCS MOXKJIUBICTh 3MEHIICHHS BUTpPAT Mpali Ta sK
HACHOK MiABUILEHHA eKCIUTyaTaliiHUX XapaKTepPUCTHK CYYacHHUX BHIIB TPAHCIOPTY 3a PaxyHOK
3actocyBanHs IBC Ha 6a3i cydacHUX MIiKpOIIPOIIECOPHUX KOMITOHCHTIB.

PosrnsayTi MeTOAM JTOKAIRHOI 3aMiHM KOMIIOHEHTIB aBTOMAaTUKH Ha HOBI IBC 3 MikpompoIiecopHOiO
0a3010 BiIOOpakalOTh CBOMIOLIAHUX MiAX1 A0 YIOCKOHAJICHHS METPOJIOTIYHOTO 3a0e3MeueHHs TPaHCIIOPTY .
Jo Takoro miAxoAy CiiJ BiJHECTH BHKOPHUCTAHHS MiKpPOECJIEKTPOHHUX, BUCOKOUYTIMBHX KOMIIOHEHTIB IS
KOHTPOJIO SIKOCTI E€JIEKTPOKUBJICHHS CUTHAIBHUX TOYOK CHCTEM IIEpPETiHHOT aBTOMATHKH Ta CHCTEM
ABTOMATHUYHOI Mepei3Hol CUTHami3alii. 3acTocyBaHHS MPHUCTPOIB Ha 3a3HAUYEHUX KOMIIOHEHTaX J03BOJISE
cyrreBo a0 30% NiABUIIUTH TOYHICTH KOHTPOJIIO SKOCTI €JEKTPOEHEPrii >KUBIEHHS TAaKUX HPUCTPOIB
aBTOMATHKU. SIK HACTiZOK BIPOBAHKCHHS TAKUX KOMITOHEHTIB IIiABUINYBATHMETHCS HE TINBKH SKICTh
EIIEKTPOXUBJICHHS, aJle i Oe3reka pyXy TpaHCIIOPTHUX 3ac00iB. [[71s momansinoi pearnizarmii TaKuX TOCATHEHD
HEOOXiZHO 3MIHIOBATH HOPMATHBHO-NIPaBOBY Ta HOPMAaTHUBHY CKJIAJOBI TEXHIYHOT'O DETyJIIOBaHHS
eKCIUTyaTawii TpaHCIIOPTY.

JlocArHeHHA 3a3HAuYeHWX IIUIeH MiABUIIUTH 1H(OOPMATHUBHICTH CHUCTEM W CTBOPHUTH PO3TATYKEHY
MepexXy OOYMCIIIOBAIbHUX KOMIIOHEHTIB y BHUTIJISIII HE OPIEHTOBHOrO rpada ONTHMIi3alilo SKOI CIij
peali3oByBaTH METOIOM MaKCUMaJIbHUX KIIK [4].

BucHoBok. B momoBimi po3ropHYTO NIpOaHATI30BAaHO Ta IEPEKOHIMBO TOBOAHUTHCS IOIUIBHICTH
3aCTOCYBaHHS METPOJIOTIYHOI KOHIEMIIl O eKcIuTyaramii CUCTeM aBTOMATHKH 3aJII3HUYHOTO TPAHCIOPTY.
ApPryMEHTOBaHO 3aCTOCYBaHHS pO3MONUIEHUX OOYMCIEHb Ta METOMIB IX omTuMizamii 10 CydacHHX
iH(opMaIitHO-BUMIPIOBATIBHUX CUCTEM TpaHcropty [4].

CnHcox nocuJiaHb.

1. SkicTh iH(pOpMaLiiiHO-BUMIPIOBAJIBHUX CUCTEM Ha 3alli3HMYHOMY TpaHcnopti Ykpainu / B.M.byrenko //
30. naykoB. npaub. YKpAA3T — XapkiB: YkpIA3T. 2008 — Ne 99. — C. 151 — 155.

2. Predicting a technical condition of railway automation hardware under conditions of limited statistical data
[Text] / V. Moiseenko, O. Kameniev, V. Gaievskyi // EasternEuropean Journal of Enterprise Technologies. —
2017. - Vol. 3, N9 (88). — P. 26 — 35. DOI: 10.15587/1729-4061.2017.102005

3. Panchenko, S. Improvement of the accuracy of determining movement parameters of cuts on classification
humps by methods of video analysis [Text] / S. Panchenko, I. Siroklyn, A. Lapko, A. Kameniev, S. Zmii //
Eastern-European Journal of Enterprise Technologies. — 2016. — Vol. 4, Issue 3 (82). — P. 25-30. doi:
10.15587/1729-4061.2016.76103

4. Development of method of definition maximum clique in a non-oriented graph / S. V. Listrovoy, V. M.
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VK 519.95:62-50
BUKOPUCTAHHSA TBIPHUX ®YHKIIA MOMEHTIB IMITYJIbCHOI
XAPAKTEPUCTHUKHU OB’€KTA /IS ONIHKHU YACY
SATPUMKH BXITHOI'O CUT'HAJIY

Hoponina M.A., 0.m.n. Kopeyn B.1., Hayionanonuii cipnuquii ynisepcumem, m. /{ninpo, Ykpaina

THE USE OF GENERATING FUNCTIONS OF THE MOMENTS OF THE OBJECT’S
IMPULSE CHARACTERISTIC IN ORDER TO ESTIMATE THE
DELAY TIME OF THE INPUT SIGNAL
Doronina M.A., Doct. Korsun V.I., National Mining University, Dnipro, Ukraine

Beryn. Bimomo, mo guHamMidHME 00’ €KT € THEPIiHUM 3a CBO€IO0 CYTTHO. Lli€fo BIacTHBICTIO 00’ €KT
BOJIOJII€ 3aBASKM  TOMY, IO IE€PEIaBaHHS PI3HOTO POJAY MaTepialbHUX Ta EHEPreTHYHHX PECYpCiB
MIPUHIIAIIOBA HE MOXKE BiI0yBaTUCh MUTTEBO.

YacoBe 3ami3HeHHS Mepeiadi CUTHANY 31 BXOAY Ha BHXiJT 00’€KTa B 3araJbHOMY BHMAJKY CKIATA€ThCS
3 JIBOX CKIIQJIOBHX: TPAHCIOPTHOTO Ta PO3MOiICHOr0. BOHM, sSK MpaBWIIO, PO3PaxOBYIOTHCS 32 Pi3HUMHU
QITOPUTMAMHU, a IMOTIM JIOAAIOThCS OAMH JI0 onHoro. [Ipore, sik Oyjae MOKa3aHe HUXKYE, MOXKHA 3HAWUTH
3arajibHUN Yac 3ami3HeHHS 32 OJTHUM aJITOPUTMOM.

Buxaan matepiagy. Skmo muHaMika CTamioHapHOTO 00’ €KTa OMUCYETHCS MepeaaBaAbHOI0 PYHKITIEIO

W) = —

(Typ+1)(Top+1) '
TO BOHA MOXe OyTH HpecTaBleHa y BUTIIAAI JOOYTKY

W(p) = W, (p)W, (p)Ws(p),
Ae Wi(p) =1/(Tyip+ 1), Wy(p) =1/(Typ+ 1), Ws(p) = e P,

ImmybCcHI nepexinni QpyHkii, ski Bignosigarots mum Wi(p) (i= 1,3 ), MarOTh BUTJISI:
0, asgkmot < 0,
kij(t) = 1.vuTy, skmot=0,j=1,2, ks(t) =8(t—T)
T.
j
1 MOXyTh OyTH IHTEpPIIPETOBaHI SK IIIIFHOCTI PO3MOMIICHHS WMOBIPHOCTEH dYaciB 3aTPUMKH BXiTHHUX
CUTHAJIIB, OCKIJIBKHU BIIMOBIIAI0Th YMOBaM:

k=0 i [ k®dt=1.

Crimparounch Ha BHIIECKa3aHe, IS PO3PaxXyHKY 3arajbHOTO Yacy 3aTPUMKH BXIIHOTO CHUTHAITY
3aJaHUM 00’ €KTOM 3aly4aeMO MaTeMaTWYHUH amapar TBIpHUX (QYHKLiIH MOMEHTIB PO3MOMLTY BHUIIaJKOBHX
BEJINYHUH.

Bigomo, mo TBipHY (YHKIIIIO MOMEHTIB pPO3IOAUTY BHUIAIKOBOI BEIMYWHHU, SKa Ma€ MIIILHICTH
posnoziny f(t), pospaxoByroTs 3a GpopmMyIor0:

M(s) = 72 f(t)estdt.
TaipHa (GyHKIisl eKCIOHCHIIATBHOTO po3oAity Bunaakosoi semmanan 3 f(t) = k;(t) (j = 1,2) mae
surisig Mj(s) = (1 - Tjs)_l, a cranoi Bemmunan 3 f(t) = ka(t) - Burms: Ma(s) = eT5.
3roprka Tpbox QyHKIUIH minsHOCTI ki (t) Mae TBipHY (QyHKILiO
M(s) = My (s)Ma(s)M3(s) =

BTS

1—(T,+T5)s+T, Tys? "’

OuiHKa Yacy 3alli3HeHHs cUrHaTy 00°ekToM gopisrioe  E[t] = dM(s)/ds | co=T+T +To.

BucHoBku. B pesynpraTi mMogjaHoO ONMMC aNrOpUTMY 3HAXOMKEHHS 3arajbHOTO Yacy 3aTPUMKH
00’€KTOM BXigHOTO cHrHaiy. B orpumanomy Bupasi T — gac tpancnioptroro, a T; + T, — 9ac po3noainenoro
sanizHenns. Jlucriepcis wiei ouinku gopisHIoe Bemuuni D[t] = d2M(s)/ds? | <o — E2[1].

SIkmio € 3anmuc iMIysbcHOT nepexianoi gpynkiii k(t) 3amanoro 06’exra, To 3aranbHUii 9ac 3aTPUMKH

HUM BXiIHOTO CHUTHaJy [OPiBHIOE 3HAUYEHHIO TOPU3OHTANBHOI KOOpIWMHATH LEHTPY Bard (irypw, ska
oOMekeHa 3BepXy rpadikoM iMITyJIbCHOI XapaKTEPUCTHKH, a 3HH3Y — BiCCIO a0CIIHC.
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V]IK 535.241
AHAJII3 NIOXUBOK PE3VYJIBTATIB ®OTOMETPUYHUX BUMIPIOBAHb
BMICTY I'EMOI'JIOBIHY B KPOBI
TI'punuwun T.A., Isano-DpankiscbKull HAYIOHATbHUL MEXHIYHUL YHIBepcumem Hagpmu i 2azy

ANALYSIS OF ERRORS IN THE RESULTS OF BLOOD HEMOGLOBIN
PHOTOMETRIC MEASUREMENTS
Grynyshyn T.A., lvano-Frankivsk National Technical University of Oil and Gas

Beryn. YV MeawdHUX BUMIpPIOBaHHSIX 3aCTOCOBYIOTH PI3HOMAHITHI NMPHJIATA Ta amapaTd, a TaKoX i
nmiarHoctryHi. ONWMH 3 HAWMONIMPCHINIUX aHAaNi3iB, M0 MPOBOJATh y KOXHIH KIHIKO-IiarHOCTHYHIN
nmaboparopii, € BU3HAYEHHSI MacOBOI KOHIIEHTpAIlii TeMOrJIO0iHy Y KPOBi 32 ONTUYHOIO TYCTHHOIO PO3UHHY
reMOIIOOIHIMAHITa, 0 BU3HAYAETHCS (DOTOCTICKTPHYHAMH TIPIIIAIaMA - TEMOITIOOIHOMETPaMH, BiJl TOYHOCTI
BUMIPIOBaHHS SIKUX 3aJCKUTh IPABWIBHICT BCTAHOBJICHHS JiarHO3y Ta MOJAIBIIOTO IMPAaBHIBHOTO
MpU3HAYCHHS JIIKyBaHHS.

Buxnan marepiaiay. @ortomeTpuyHe JOCTIIHKCHHS Ja€ NTBa BHAW PE3YyJbTaTIB, MEPII BUPaKCHI B
OMHUIIX JOBXHHHM XBWII (YacTOTH), APYTi - ONTUYHOI TYCTHHH (IPOMyCKaHHS). Y 3B 43Ky 3 MM Yy
¢doToMeTpii BUKOPUCTOBYIOTh CTAHJAPTH LISl IIEPEBIPKU MIKaJIK JOBXWH XBUJIb 1 IIKAaJIH ONTHYHOI TYCTHHHU.
BumiproBaHHs BUKOHaHI Ha PETENHHO IMEPEBIPEHOMY €TalloHI OyayTh MICTUTH CHCTEMATH4YHI MOXUOKH B
3HAYEHHSX JOBKHHH XBUJI - Ayae 1| B 3HAYEHHSX KoeQillieHTa MOTIMHAHHA - € 30DKHICTH pe3ybTariB
(hOTOMETPUYHIX BUMIPIOBaH BH3HAYAETHCS JIMIIEC BHUIAAKOBUMH IMOXHOKaMU EKCHEPHUMEHTY, a B OLIHKY
BiITBOPIOBAHOCTI MOKYTh BXOJIUTH 1 CHCTEMATHYHI ITOXHOKH.

Ju1st KUTBKICHOT OITIHKH BiTBOPIOBAHOCTI TaK0X BUKOPHUCTOBYIOTH BEITMUHMHH AHCTepcii ado cepemHe
KBaJIpaTHYHE BiIXMICHHS - 6. BiqTBOPIOBaHICTh 1 301KHICTH AOLIIBHO PO3IIISAATH Ha KOHKPETHOMY (DOTOMETPI
a0o B cepii BUMIpIOBaHb OJTHOTO 00’ €KTa Ha psifli mpuiaais [1].

Ha BinTBOproBaHicTh pe3ysbTaTiB (POTOMETPUIHOTO BHMIPIOBAHHS BIUIMBAIOTH XiMidHI 1 (hOTOXIMIUHI
(dakTopH; KroBeTHa MOXHOKa, 110 BKIIOYAE B ceOc HEKOMIIGHCOBaHE IOTJMHAHHS PO3YMHHHKA; MMOXUOKA
YCTaHOBKM aHAIIITUYHOI JIOBXXHHU XBHII, 110 CKJIAJAETHCS 3 MOXUOKHU BiIJIIKY 32 IIKAJIOK JIOBXHH XBHIIb i
SIBUII «TiCTEPE3NCY», TOOTO HEBIATOBIIHOCTI TOJIOKCHHS PEIIITKH 1 BKa3iBHUKA Ha IIKATi JOBXWH XBUJIb.
[Ipu mocniJOBHUX BUMIPIOBAHHAX OAHOTO 00’€KTa, HE MOB’S3aHMUX 3 IEPECTABICHHAM KIOBET, BBIMKHEHHSM 1
BUMKHEHHSIM TIpHJIaLy, MOXUOKY pe3ysbTaTiB MOXKHA OLIHIOBATH BEJIMYMHOIO CEPEAHBOTO KBaAPATUYHOTO
BIJIXWJIEHHS 301KHOCTI - Osgixy. B IHINMX BHUIIAAKaX CJiJi 3aCTOCOBYBATH Ogpixrpopios, WO XAPAKTEPHU3YE
CyMapHy NMOXHOKY BUMipIOBaHHs 0e3 pO3/iJICHHS MPOOH Ha CKIIA/IOBI.

Jlo MeToauYHUX MOXUOOK BiTHOCATHCS MOXHOKH, IMOB’S3aHi 3 ONTUYHUMH BIACTHBOCTSMHU 0iompoOw,
croco0amMu TiATOTOBKH 010TpoOH, a TAKOXK ONTHYHUMH CXeMaMH (GoToMeTpyBaHHs. Bci MOXHOKH BHITaIKOBI
1 MalOTh HOPMaJILHUH PO3IOJILI, TOMY BapTO ONEPYBATH JJISl BUPAXKCHHSI METOJMYHOT MOXUOKH BEIMINHOIO
CTaHAAPTHOTO BiJXUJICHHS (G).

JIs KOKHOTO METOMy BH3HAUEHHS T'eMOTJIO0IHY CyMapHa IOXHMOKa BH3HAYCHHS TEMOTIIOOIHY
CKJIaJIa€ThCsl 3 MOXMOOK, TOB’SI3aHUX 3 HASBHICTIO Pi3HUX (OpM TEeMOrNoOiHy B KPOBi, MEPETBOPEHHS
reMornio0iHy MiJ 4ac MPUTrOTyBaHHS MpoOH Ais (poTOMeTpyBaHHS, MOXHMOOK NMPHIAIHHUX, KaaiOpyBaHHS,
JO3YBaHHS, KOHTPOJIBHUX MaTepiaiiB. MeronuvHa moxnuOka BU3HAYEHHS TeMOriio0iHy He mepeBuiye 1,5%
[2].

Haii0inpm 3Hauymow moxuOKo NpuiIaay € MOXHOKa BCTAHOBJICHHS ONTHYHOTO HyJs. Bumipsny
TYCTUHY XOJIOCTOI MPOOH MPUHMAIOTh 32 HYJIb BIIJIIKY TYCTUHU PO3YHHIB TeéMOTIIO0iHY. SIKIII0 BUMipIOBaHHS
TYCTHHH XOJIOCTOi TPOOH TPOBEIEHO B 3a0pyAHEHIH KIOBETi, TO ONTHYHHHA HYJNb Oyae BH3HAYCHO
HETNpaBUIBHO 1 MOXMOKa BUMIPIOBaHb MOKE OyTH aOCONIOTHO HEMPUHHSATHOIO.

BucHoBku. 3a pesynbraTamMy IPOBEISHOTO aHAi3y OI[iHEHO MOXMOKY BWU3HAYEHHS KOHIICHTpAIii
remMorno0iHy pi3HUMH METOJaMH, sika ckinagae 2,23 - 3% 3a yMOBH, IO BCi MMOXWOKW BHIAIKOBI 1 MalOTh
HOPMAaJTbHAN 3aKOH PO3IMOJILTY.

Cnucok MocuJiaHb.
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INFLUENCE OF TEMPERATURE OF THE ELECTROLYTE SOLUTION AND ITS
CONCENTRATION AT THE ETCHING OF MOLYBDENUM FOIL
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The process of electrolytic etching, like most electrochemical processes of metals, is based on the
phenomenon of electrical conductivity in a solution of an electrolyte. With an increase in the concentration
of the solution, the process of etching will be more intense. However, it is possible to increase the
concentration only to a certain limit, as when passing through this limit, the electrical conductivity falls and
the effectiveness of etching decreases [1, 2, 3]. To study the effect of concentration on the process of etching
the molybdenum foil, it was necessary to determine how much it changes in the process of etching. For this,
several control measures were carried out, as a result of which it was established that the concentration of the
solution in the process of etching practically does not change, and therefore it can not have a significant
effect on the results of the process, on the final thickness of the foil. This means that there is no need, when
designing the system of automatic control and operation, to establish a constant control of the concentration
of the etching solution [4, 6]. Thus, simplifying and cheapening the system. According to theoretical
information, the temperature of the solution also affects the intensity of the etched process, as when the
temperature rises, the ion velocity increases and, accordingly, the electrical conductivity of the solution.
Respectively, the speed of movement and electrical conductivity decrease with decreasing temperature. The
study of the effect of the temperature of the solution of electrolyte on the etching process is carried out by
controlling measurements of the temperature of the solution at certain intervals of time. In the result of the
measurements, it was found that in the steady etching process, the temperature of the solution in the etching
bath does not change significantly. An increase in temperature is observed only during the initial start-up of
the system, as the temperature of the solution is influenced by the ambient temperature. When passing
through it by the current, it happens a heating to the working temperature of the process. An increase in
temperature would occur and further, however, the system provides the constant circulation of the solution of
the electrolyte from the etched bath to the cooling tank. The cooling system is designed in such a way that
the electrolyte solution goes into the etched bath, cooling in the tank to the temperature provided by the
technology for the proper flow of the etching process, excluding temperature variations. Violation of the
temperature regime can occur only when the pump of the cooling system stops working or an external source
of thermal radiation appears [5]. Taking into account the researches were done, it is possible to draw some
conclusions about the effect of temperature on the etched process: the temperature of the electrolyte solution
in the etching process remains stable; damage to the temperature regime is possible only when happens
failure of the cooling system and an external source of heat appears. Taking into consideration the stability of
the temperature regime of the etching process, it is possible to conclude that the temperature of the solution,
or rather its change, does not affect the correctness of the process. As a result, it can be assumed that when
designing an automatic control and operation system, as well as mathematical modeling, it is not necessary
to take into account the effect of temperature on the final thickness of the molybdenum foil. It is advisable to
set the control so that the temperature does not exceed the threshold value.
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ANALYSIS OF THE TASKS OF RESEARCHING THE PROCESS OF
ELECTROLYTIC ETCHING OF MOLYBDENUM FOIL
Ph.D. lenina LI, Matsui A.V., Central-Ukrainian national technical university, Kropyvnytskyi

Molybdenum is fractory metal which has been widely used in modern industry as a alloy additive for
various alloys and as a structural material too. Properties such as heat resistance, refractory, high thermal
conductivity, low expansion factor, high melting temperature, allow to use molybdenum in the manufacture
of electric lamps and electric vacuum devices [1, 3].

Taking into consideration the main problems which arise in the process of etching the molybdenum
foil for the manufacture of high pressure vapor lamps, identify the main tasks which are necessary to solve in
the design process of the automatic control and control system.

First important tasks are theoretical study and experimental research of the electrolytic digestion
process, where it is necessary to determine the influence of the main factors such as temperature,
concentration of solution, drag speed and initial thickness of foil on the final result [2]. Analyze the effect of
temperature and concentration of the solution on the process and the effect of the draft velocity on the final
thickness of the foil. Determine time taking for the foil to reach the required shape and size. To determine the
affect of the initial thickness of the foil and change of it on its length over the results of the etching process.

Based on the results of experimental studies, it is necessary to construct a mathematical model of the
etching process with a view to its further use in designing an automatic control and control system. Namely,
to design an ideal curve for the etching process using experimental data and to find the mathematical
dependence of the obtained curve. Then to compare the ideal curve with the experimental characteristics.

The main task is the research of the influence of the main factors on the etching process using the
obtained mathematical model. At this stage, it is important to determine the limits where factor varies that
significantly affects the process. As a result, to receive mathematical dependencies describing the process of
etching within the limits of the change of the factor of influence. Based on the obtained dependences, it is
necessary to design the desired curves of processes depending on the size of the factor of influence.

The second main task is to design a system for automatic control and management of the etching
process.

Designing starts with the development the algorithm of management by process which is built on the
basis of experimental and calculation data that includes the influence of the main factors on the control of
object and performs the required functions.

A functional scheme of the system of automatic control and operation of the process of etching design
based on developed algorithm and then investigate the resulting system on the stability and design the graphs
[5, 6]. Developing the principle scheme of the system of automatic management and control.

To improve the quality of the foil, it is necessary to design an automatic control and management
system that controls the etching process depending on the initial thickness of the sample of molybdenum foil.
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VJIK 62-4
BU3HAYEHHS MICLb PO3TALIYBAHHSI CEHCOPIB 151 BAMIPKOBAHHS
BOJIOT'OCTI MOPUCTUX MATEPIAJIIB ITPU HECTABLJIbHUX YMOBAX

Xapnamosa FO.M., 0.m.u. Kopcyn B.1., Hayionanvnutl cipnuyuil ynieepcumem, m. uinpo, Yrpaina

DETERMINATION OF THE LOCATION OF SENSORS FOR MEASURING THE
HUMIDITY OF POROUS MATERIALS UNDER UNSTABLE CONDITIONS
Kharlamova J.N., Doct. Korsun V.1., National Mining University, Dnipro, Ukraine

Beryn. Bosori MaTepiany € KamiasipHO-TIOPUCTAMHU KOJIOITHUMH TijaMu. BOHM HayexaTh 0 Kiacy
3B’SI3BHOJTUCIIEPCHUX CHUCTEM, B SIKUX YaCTHHKH JUCIEPCHOI (a3 YTBOPIOIOTH OUIBII-MEHII >KOPCTKI
MIPOCTOPOBI CTPYKTYpPH — CiTKH abo kapkacu (reini). CTiHKM KamiiapiB y OUX Telsax (IO HHUX BIIHOCATH
JepeBUHY, TKaHWHY, WIKipy, BYTUUIA TOIIO) €NACTHYHI 1 MPU MOTJIMHAHHI PiAMHU OOMEXeHO Hal0yXaroTh i
30UTBIITYIOTE CBifl PO3MIp 110 TIEBHOT BEITHIHHH.

[Ipy mpakTHYHOMY BUKOPHCTaHHI KamiJSPHO-TIOPUCTOTO Marepiady BHUHHKAE€ HEOOXiJHICTh
BCTAHOBJICHHSI PiBHS BOJIOTOCTI B Pi3HMX Horo yactuHax. Hukde oOIpyHTOBYETHCS CXe€Ma PO3TalllyBaHHS
HE0OXiTHOTO HAOOPY CEHCOPIB MJIS OILIHKH BOJIOTOCTI.

Buxaan matepiany. Po3rissHeMo 3a1aqy BUMIPIOBAHHS BOJIOTOCTI Y JIOBFOMY TOHKOMY JIEPEB’ STHOMY
CTPWIKHI, SIKa € HecTabUIbHOI0 K Yy Yaci, Tak 1 Y3IOBX CTPWXKHSA. 3 TICBHUMH AOMYLICHHSIMH MiCIs
HOPMYBaHHs NPOLEC 3MiHM piBHs Bosioru U(X, t) y IIPOCTOPi i Yaci OMUCY€EThCs PIBHAHHAM:

du(x, t)/ot = B%u(x t) /6x2 + f(x,t) 3aymoB,mo du(x,t) /6x|_, = ou(x,t)/ox|__,0.
BuwmiproBanHs u(x,t) 3ailficHIOBATUMEMO 3a JOIIOMOTOIO BifMOBITHUX CEHCOPIB, PO3MIIIEHUX Y3IOBK
ctpikHst B K (piKCOBaHMX TOUKAX, SKi HATAIOTH HACTYIHY iHpopMaiio: y;(t) = u(x;,t),i= 1 k.
Peanizyemo BUOip onTHMANBHOI KITBKOCTI i CXEMH pO3TallyBaHHS CEHCOPIB LI 3a0e3NeueHHs YMOBU

CIIOCTEPEKYBaHOCTI CTaHiB 00’ €KTa 3 PO3MOAICHUMH MapaMeTPaMH.
Po3B’ 130K 3anmcanoro BHIE AUGEPECHITIAIIEHOTO PIBHSIHHS Ma€ BUTIISIT

u(x, t) = ap(t) + V2YN_, a,(t) cos(nmx),
ne a, (t) i f,, (t) 3HaxoaaThCA HACTYTHUM YMHOM:
da, (t)/dt = —n?n?a,(t) +f, (t), n = O,N, £,(0) = ﬁfol f(x, t) cos(nnx)dx.
IIpu oMYy PIBHSHHSA, SKi OMUCYIOTH MTOKA3aHHS CEHCOPIB, OYAYTh TAKHMH:
vi(0) = a,(®) +vV23IN_ a (D cos(nnx;), i=1k

Beememo 1o posrmsgy (N+1) — sumipui sextopu Z(t) , v(t), (N+ 1) X (N + 1) - sBumipny
matpumo Aik X (N + 1) - sumipay marpumo C :

(0 0 0 0 0 fo (D)
20 = |20 a=|0 7 00 |y =[O
ax (0 0 0 w0 N fu (0
1 V2 cos(mxy) - +/2cos(Nmx,) ”
() —
C= 1 V2 c(')'s-(rtxz) V2 CO?.(.NT[XZ) s cucteMu (;)(6 izé;)(:;v(t),
1 V2cos(nxy) -+ +2cos(Nmxy)

CucteMa Oyzie IOBHICTIO CIIOCTEPEXXKYBaHOIO TOA1, KOJIM BUOIp KOOPAMHAT X; 3a0e311eUnTh HEPIBHICTh!
cos(nnx;) # 0 mni= 1,k tan=1,N.

BucHoBok. Ha 0CHOBI BUKOHAHMX aHATITUYHHUX JOCIIKEHb 3HAMJICHA yMOBa, MPU SKIH HAJICHKHUM
YHHOM Oyze 3I1iCHIOBATHCh OTPUMaHHs HeoOXinHoi iHpopMaLii mpo piBeHb BOIOTOCTI.
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JOCIIJKEHHA CTABLJIBHOCTI POBOYMUX YMOB ETAJTOHHOI
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STUDY OF WORKING CONDITIONS STABILITY FOR METROLOGICAL
CHARACTERISTICS OF TURBINE FLOWMETERS
Ph.D. Klochko N.B., Ivano-Frankivsk National Technical University of Oil and Gas

Beryn. Bimomi gocnimkeHHs y cdepi BUTpaTOMeTpii MPUPOAHOTO Ta3y, Ki BUKOHAHI BITYM3HSIHUMHU
Ta 1HO3€MHUMH BYEHHMH CTOCYIOTHCS, IEpPLI 3a BCE, PO3POOJICHHS €TaJOHHMX 3aco0iB BHUTpaToMeTpii Ta
BIIOCKOHAJICHHS METOJOJIOTIYHHUX aCIEKTIB MPOEKTYBAHHS 1 eKCIUIyartamii pobodmx 3aco0iB BUMipIOBaHHS
00’eMy Ta BUTpaTH MPUPOJHOTO ra3y Ta CTBOPEHHS HAyKOBO-METOIMYHOI Ta MPUJIAMHOI 0a3u y BKazaHiil
ramy3i. OfHaK THUTaHHS BHBYCHHS IMOBIPHICHMX XapakTEPHCTHK JIYMJIBHHMKIB ra3zy, B TOMY 4YHCHi 1
TypOIHHUX, TIPH X METPOJIOTIYHUX JOCITIDKEHHSX, TOTPeOye TPyHTOBHOTO JOOTIPAIFOBAHHS.

MeTo10 pod0TH € TOCTIIKEHHS CTa0LIBHOCTI POOOYNX YMOB €TaIOHHOI YCTaHOBKH MPH JTOCIIKEHH1
METPOJIOTIYHUX XapakTepUCTUK TYpOIHHUX JYMJIBHUKIB Tazy. o TpOBENeHHS eKCIePUMEHTY
3aCTOCOBYBAJIACh €IMHA CTBOPEHA B YKpaiHi KaniOpyBaabHa YCTaHOBKA Ha 0a3i €TAIOHHUX JIIYMIEHUKIB.

Buxnan marepiany. [Ipm MeTpoNOTIYHMX MOCTIDKCHHSAX JIYHIBHUKIB Ta3zy, 30KpeMa TYpOiHHHX,
BUTpaTa poO0YOro cepeoBHUIla MOBUHHA OYTH MOCTIHHO a00 MOBUILHO 3MIHHOIO B 4aci. BignosigHo 1o [1]
JOIYCKAaIOThCSl MyJIbCallii MOTOKY, SIKIIO BUKOHYETHCS YMOBA HE IEPEBUIICHHS CEPEIHBOTO KBaIPATHUHOTO
BIIXWJICHHS MHUTTEBUX 3HAUCHB TIepenamy THCKY [1]:

(2 Sap - 0y7 )
- <01 (1)

Sq, = —
Ap
JIe N — YHCII0 BUMIPIOBAaHb Teperiany THCKY 3a iHTepBall Yacy, MPUHHATHI IS OIIHKH ITyJIbCarliii TOTOKY; 1 —

HOMep BUMIproBaHHs; AP — 3Ha4YeHHs repenajy THCKy MMpHu i-My BUMiproBanHi, [1a; AP — cepeaHe 3HaAYCHHS

nepemnany Tucky, Ila.

KoegiieHT nepeTBOpeHHS IUMIBHUKA € OJHHUM 3 TOJIOBHMX IIOKAa3HUKIB SKOCTI TYpOIHHUX
TYAIBHUKIB Ta3y 1 y 3alpolOHOBaHIH Mojeni [2] omocepeakoBaHO 3aleXHTh Bij uucia Re, ske Tyt
BH3HAYAETHCS TCOMETPUIHUMH po3MipaMu Ta KOe(DIIliEHTOM JIWHAMIYHOI B'SI3KOCTI Y TIOMEpPEIHHOMY
MiZAPO3AUTI TOBEACHO, IO BIUIMB Ha BEJIMYMHY KOeQillieHTa JUHAMIYHOI B’SI3KOCTI MarOTh T'yCTHHA Ta
Temmeparypa. OCKiNbKH M Yyac BUMIpIOBaHHS 00’€My TyCTHHA MPUPOAHOTO a3y 3alMIIA€ThCs CTaJok, a
TeMIepaTypa KOIMBAaeTbcs B Mexax 8°C (K BHIHO i3 MPOTOKOJIB JOCHIIKEHb), TO TPH JOCIIIKEHHI
MyJIbCallill TOTOKY MPOTIOHYETHCS BpaXOBYBATH HE JIMIIE KOJIWBAaHHSI TUCKY, a i TeMreparypu

[lig yac ompauroBaHHSI Pe3yJbTaTiB AOCHIIKEHHS TYPOIHHHMX Ta30BHX JIYMJIBHUKIB TUIIOPO3MipaMu
G400 ta G160 B ymoBax BumpoOyBanbHOi JnabGoparopii IIAT "IBano-®pankiBcekrasz" po3paxyHOK

BiJIHOIIICHHS pi/Ti MPOBOJMBCSA SIK B MeXKax OJHi€i BHOIpkH (TOOTO AN PE3yNbTaTiB BUMipIOBaHHS

MHTTEBUX 3HAYCHHb BUTPATH), TaK 1 I KIUIBKOX BHOIPOK 3 pe3yJibTaTaM{ JOCTIDKEHb Y OMHIM 1 Til ke
KOHTPOJIBHIN ToUIIi (TOOTO IS ycepeJHEHNX 3HauYeHb 00’ €MHOT BUTPATH).

PesynpraTu moBenu, M0 MOKAa3HHUK CTa0LTBHOCTI BUMIPHOTO CEPEIOBHINA TP JOCIHIHKEHHI TYpOIHHAX
JMYATBHUKIB HAa TMOPSAJOK MEHIIMA MaKCUMAallbHO JOIyCTHMOI HOPMH pEeriiaMeHTOBaHOI HOPMATHBHHUM
nmoxymeHToM [1].

BucnoBku. Ha ocHOBI poBeIeHUX TOCTIIKEHb MOYXKHA 3pOOMTH BUCHOBOK, L0 MyJIbcallii BUMipHOTO
CepeIOBHUIIA HE BIUTMBAIOTh HA TOYHICTh BUMIPIOBAaHHS 00 €MHOI BUTPATH TYPOIHHUMHU JIIYHIIHUKAMU Ta3y B
yMoBax BHUIPoOyBasibHOI ycTaHOBKY [IAT "IBano-®dpankiBchkras"”.
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VJIK 681.325
JO IIMTAHHSA IPAKTHUYHOT' O 3ACTOCYBAHHA 3BEJAEHOT'O
KOE®IHIEHTY IIPU OLUIHIOBAHHI SAIKOCTI PI3bBOBOi YACTUHHU TPYH
HA®TOBOI'O COPTAMEHTY (HKT) ITPOTAT'OM EKCHJIYATAHIi
k.m.n. Kononenko M. A., x.m.u. I'abnvoecvka H.A., [sano-Dpankiecokuti HayionanvHuil mexHiyHul
yHigepcumem Hagmu i 2azy, Ypaina

TO THE QUESTION OF THE SECURED COEFFICIENT PRACTICAL
APPLICATION IN THE QUALITY EVALUATION OF THE OIL PIPE TUBES PETROL
PART IN THE OPERATION PROCESS
Ph.D. Kononenko M.A., Ph.D. Hablovska N.Y., Ivano-Frankivsk National Technical
University of Oil and Gas, Ukraine

Beryn. BupimenHs 3amadi OLiHIOBaHHS PiBHS SIKOCTI pi3b0OBOTO 3’€THAHHS HACOCHO-KOMITPECOPHHUX
TpyO, HOCATA€ThCS LUIAXOM JETAIbHOTO MOCHIMKEHHS BHUMIPSHUX BiIXWIeHb (PAKTUYHUX 3HAYEHBb
TCOMETPUIHUX TapaMeTpiB pi3bOM BiAg 3HAUCHB, B 3AJICKHOCTI Bill KUIBKOCTI OIepallii 3rBHHUYBaHHS-
PO3TBUHUYBAHHS Ta 3aCTOCYBAaHHS PIi3HHX PO3PAaXyHKOBHMX METO/IB, B TOMY YHCIi i METOAY BH3HAYCHHS
3BesieHOro KoedimieHTy 3a TpanesnikoBum B.A.

Buknan ocHoBHOro marepiaay. Jlocmimkyrodn ocHOBHI mpwunHH Buxoxy 3 Jiaxy HKT, Bueni Tta
eKCIIEPTH y Taiy3i NPUMIUIM BHCHOBKY, IO CEpell OCHOBHUX IPHYMH BUHUKHEHHS BiAMOB pPi3p00OBHX
3’e¢nnanb HKT € 3HOmyBaHHS, KOpO3isi Ta MOPYWICHHS TEXHOJOTii eKcruryaramii TpyO. 3HOIIyBaHHS
pizsOoBux 3’emHanb HKT xapakrepu3yerbcsl psSaoOM NpPHYHAH 1, B TOMY YHCIi, 3MiHOIO TTOYaTKOBHX
TeOMETPUYHHX TapaMeTpiB Pi3bOu.

Sk mokasanu momepenHi gocmipkeHHs [1] 3MiHA 3BEJIEHOTO TMOKA3HUKA SKOCTI Pi3sOH  Tpyo,
BH3HauYeHOTo 3a Gopmynor TpamesnikoBa B.A. [2], B 3ayIe)KHOCTI Bifl KiIBKOCTI omepariiii 3rBHHYYBaHHS-
posreundyBadHs (O3[") BimOyBaeThCs B CTOPOHY 30UTBIICHHS, IO B KJIACHIHOMY PO3YMIiHHI CYIIEPEUUTH
MOHATTIO 3HOITYBAaHHS Pi3bOH MPOTATOM EKCIUTyaTailii, TOOTO PO3yMIHHIO BTPATH SAKOCTI.

Jia ¢daxiBiiB naHuil GakT JerKo MOSCHIOETHCS TUM, IO B 3aiekHOCTI Bif kinbkocti O3[ y mporneci
3HOITYBaHHS Pi3b0M CHOCTEpIiraeThbesl 30UTBIIEHHS TEOMETPUIHHMX IapaMeTpiB Pi3bOM Bif X HOPMOBAaHHX
3HAa4YeHb, BUMIPSIHUX B aOCONIOTHUX OAMHHUIAX, IO 1 BUKIMKAIO 30UIBIICHHA PO3PAaXxOBAaHUX OKPEMHX
BiJTHOCHHMX ITOKa3HHKIB SIKOCTi, BUXOISYM 3 PEATbHO BUMIPSHUX T€OMETPUYHUX MapaMmeTpiB, sIKi 3a3HaIU
3MiH B 3aj1eXHOCTI Bij Kinpkocti O31.

CropucTaeMOCh pe3yJbTaTaM{ aHaNI3y AWHAMIKA 3MiHH HaHOUIBII BaroMUX TIE€OMETPUIHUX
napaMeTpiB pi3bOM y TPOICHTHOMY BiJHOIICHHI JI0 HOPMOBAHOTO 3HA4eHHs [3] i 0OYMCIMMO 3HAYCHHS
3BEJCHOTO IMOKa3HMWKa SKOCTi pi3bOM s HinmenbHOi 1 My¢ToBoi yactuan HKT BukopucroByroun oxpemi
BiTHOCHI TTOKa3HHUKH SKOCTI BU3HAUCHI 32 (POpPMYII0I0:

Ki=(100-|(K¢-100/Ke)-100])-0.01,
Ie Ki — oxpeMuii BiTHOCHHI TTOKa3HUK SIKOCTI;
K¢h — bakTuanmii piBeHb SIKOCTI;
Ke —piBenb kpamoro 3paska (e€TajioHa).

OpepkaHi pe3ylbTaTH aHaNi3y 3MiHM TEOMETPUYHUX mapaMeTpiB pi3pOoBoi uwactuHm HKT Ta
0o0paxoBaHi 3HAUCHHS 3BEICHOTO MOKAa3HMKA SIKOCTI Pi3bOM Himens Ta My(TH B 3aJ€KHOCTI BiA KiNbKOCTI
O3P 103BOJNSIOTE 3pOOUTH BUCHOBOK PO MPHUIATHICTH J0 €KCIUTyaTalii HinexbHOI Y My(ToBOi pi3pdu 3a
BUMIPSIHUMH 3HaYCHHSIMH MPIOPUTETHUX TEOMETPHYHHX TTapaMeTpiB Ta CIPOrHO3yBaTH Kinbkicts O3P, npu
SKHX HilleJIb 9 My(QTa OyAyTh NPUAATHUMH A0 €KCIUTyaTalil 3a 3HaYUeHHIMH T'€OMETPUYHUX MapaMeTpiB.
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VJIK 681.121
BU3HAYEHHSI 3MIHU OBJIKOBAHUX OB’€EMIB ITIPUPOJTHOTI'O T'A3Y,
CIIPUYHUHEHOI 3MIHOIO MOI'O ITIAPAMETPIB

o.m.u. Ky3o M.B., Axaoemisi mexuiunux nayk Yxpainu, m. leano-@panxiscok

DETERMINATION OF THE CHANGE IN THE MEASURED VOLUME OF NATURAL
GAS CAUSED BY THE CHANGE OF ITS PARAMETERS
Doct. Kuz M.V., Academy of Technical Sciences of Ukraine, lvano-Frankivsk

Beryn. HeoOXimHiCTh 3MEHIIEHHS BTpaT MPHUPOTHOTO Ta3y, OOJIKOBAaHOTO TOOYTOBUMH
JYHJIBHUKAMU Ta3y, 3yMOBJIIOE PO3POOJICHHS METOJIB Ta 3ac00iB BU3HAYCHHS I[MX BTPAT Ta BPAaxyBaHHS 1X
3HAa4YeHb MPH BU3HAUCHHI CIIOKUTHX 00’€MIB MpPUPOAHOTO Tazy. Pe3ynbpraThBHE BHpilIeHHsS wiel 3amadyi
MOJKJIMBE 32 YMOBU TOYHOI'O BU3HAYCHHS 3HAUCHb BTPAYCHUX 00’ €MIB rasy.

Buxnang wmarepiany. HaspHicTs JiUmiIbHHKA TPUPOMHOTO Ta3zy Yy OYIWHKOBHX CHCTEMax
ra3onocTayaHHs i He CBITYUTH PO TOYHHUH OOJIIK OTO €HEPTOHOCIs. € psi YMHHHKIB, K1 BIUIMBAIOTH Ha
TOYHICTh BUMIPIOBaHHA 00’€My Tra3zy: KOMIIOHEHTHHH CKJIaJ Ta3y, HEBIIMOBIJHICT, 3HAYeHb THCKY 1
TEeMITepaTypy Ta3y CTaHIapTHHM yMoBaM. HaWBrmimBOBImmM (akTopoM Ha TOYHICTH OONIKY HPHPOIHOTO
razy € Horo temmeparypa. OgHak, B OUIBIIOCTI JIYMJIBHHKIB Ta3y, IO EKCILTYaTYIOTbCS B TOOYTOBOMY
CeKTOpi, BHMIPIOBaHHS LBOTO TapaMmerpa, abo Horo KomrmeHcaliss He mepeabadeHi. Po3poOnena
MaTeMaTHyHa MOJENb [UId BH3HA4YEHHS 3MiHM 00’€MIB NPHUPOJHOrO Ta3zy, SIKHMH OOJIKOBYETHCS
JTYWIBHUKAMH, 10 HE MAalOTh CIEMiaJbHUX MPUCTPOIB JUIS aBTOMATUYHOTO TIPUBEICHHS JO CTaHJAPTHHX
YMOB iX TIOKa3iB IpH 3MiHi TUCKY Ta/ab0 TeMIepaTypu rasy:

A-Bh, +Cp,,

Lk, > Q, +M D, x; +k,,F
TKi +(THCi _Txi)'exp - =

pC,Ke 2. Q,
z=1

ne A=293882; B=0,033364; C=0,0028932; L=2,3872; M=0,2148 - crani koediuienrn,
n=3,14159 - maremarnuna kocranta; N, — reorpadivuHa BHCOTa TOYKM BMMIPIOBaHHS (HACEJIEHOTO
IYHKTY, B SIKOMY PO3MilllGHHH [-Wii JIIYMIBHUK ra3y) Hajx piBHEM MOps, M; [, — HAUTHIIKOBHi THCK Ta3y
JUIS Ta30MPOBO/TY, Ha SKOMY PO3MilleHHH i-nii MiunabHUK rasy, [la; T — Temmeparypa HoBiTps B KiMHATi

HABKOJIO Ta30MpoBOMY Ta i-ro niumnbHuka rasy), K; T,. — Temmeparypa MOBITpsS HaBKOJIHMIIHBOIO

CepeIoBHUIa B IEBHOMY KaJICHIAPHOMY MicsIli poky, K; M — KUTBKICTh Ta30CTIOXKUBAILHOTO O0JIaTHAHHS,
QZ — HOMIHAJIbHAa BUTpaTa ra3y Z -ro oOyiagHaHHsA (HABOIUTHCS B MACMOPTHUX IaHUX HA OOJIaJHAHHS),
m/rox; K

o~ KOC(QIIIEHT OJJHOYACHOCTI POOOTH BCHOTO Ta30CHOKUBAILHOTO O0JIaTHAHHS, Mijl’ €JHAHOTO J0

i-ro nmiumneHUKa rasy; D, — ngiamerp TpyOM rasompoBomy, M; X; — BIACTaHb Bil TOYKH BBEICHHS

HI
ra3onpoBOAy B ONAMOBANBHE NPHMIIICHHS 10 BXIJHOTO INTyHepy [-r0 JiumibHEKA rasy, m; K. —
Koe(iIieHT Terionmepeaadi Mk ra3oM, IO TPOTIKAE B i-My JIYWIBHUKY Ta IOBITPSAM HaBKOJIO HBOTO,
Br/(M*-K); F. - monia nmoBepxHi TemnooOMiHy B i-My JIYHIBHHKY, M’ p — rycTHHa rasy, Kr/m; Cp, —
MUTOMA TEIIOEMHICTH ra3y, JIx/(kr:K).

BennunHamu, BUMipIoBaHHs SIKHX IIOTPiOHO 3xilicHroBaty noctiiino, e V., T . ta T

BucHoBku. OTpuMaHo MaTeMaTHYHY MOAENb y (OpMi aHATNITUYHOI 3aJ€KHOCTI AJISI BH3HAYCHHS
3MiHH 00’€MiB MPHPOJHOTO Ta3y Ha OCHOBI MPSMUX BUMIpIOBaHb CIOKUTHX 00’€MiB Ta3y, mapamerpiB
TIOBITPS B IPUMIIIICHH] OiJ1s Ta30MPOBOTY Ta JIYMIIBHUKA Ta3y 1 MOBITPSI HABKOJIHMIITHEOTO CEPEIOBHUIIIA.

nj? HCi *
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VK 681.121.089
YAOCKOHAJIEHHA KOHCTPYKHIi IHNBUAKICHOI'O JIIYUNJIBbHUKA TAPSYOI
BOJIU J1J1A NIIABUINEHHA TOYHOCTI BUMIPIOBAHHSA
Kyzie I.B, x.m.n. Bumeuyvka JI.A., [sano-PpankiecoKuil HAYiOHATbHUL MEXHIYHULL
yHieepcumem nagmu i 2azy, Yrpaina

IMPROVING THE CONSTRUCTION OF THE HOT WATER SPEED METER FOR
INCREASING ACCURACY OF MEASUREMENT
Kuziv L.V., Ph.D. Vytvytska L.A., Ivano-Frankivsk National Technical
University of Oil and Gas, Ukraine

Beryn. UyTnuBuM eneMEHTOM MIBUAKICHUX (TaXOMETPUYHHUX) KBAPTUPHHUX JIYMIBHHKIB SIK Tapsyoi,
TaK 1 XOJIOMHOI BOAM € TaHTEHIlifHAa TypOiHKa (KpWIbYaTKa), SIKa MPUBOJUTHCS B PyX MOTOKOM PiTUHH, IO
MpoTiKae dYepe3 MUmIbHUK. IlpwHIWMM #ii 0a3yeThcs Ha 3aJEKHOCTI YaCTOTH OOEpTiB TypOIHKH Bif
LIBUJKOCTI TOTOKY, IO OMHBAae TypOiHKY. Bich TypOiHKH 3a JOMOMOTOI0 TMEpeaBajbHOTO MEXaHi3My
(pemyxTopa), 10 3MEHIIY€E YacTOTy OoOepTaHHs, 3B'A3aHAa 3 JIYWIBHUM NPHUCTPOEM Npuiany. Bumiproroun
CyMapHY KUTBKICTh 00€pTiB TYpOIHKH 3a JOITOMOTOIO JIIYMIIBHOTO MEXaHI3My, OTPHMYETHCS iHPOpMAITisS TIPO
00’€MHY KiJIbKICTh PEYOBHHHU.

Ha nanuii yac xBapTHpHi JiumIbHUKK Tapsyoi Boau Tumy KB-1,5 mpusHaueHi A BHMipIOBaHHS
00’emy crioxkutoi Boau 3 Temreparypoio Bim 40 mo 90°C mpum Tucky B Mmarictpamsix g0 1MlIla [1]. Bouu
pospaxoBani Ha HoMiHaTbHI BuTpaTy 4,2-10™ M%/c mpn MakcumansEux Butpatax 8,1-10™ M%/c i MoHTYIOTECS Ha
TpyOonpoBogax 3 yMOBHUM JiameTpoM Dy=15 mMM. OCHOBHUM HENOJIKOM IMX JIYMIBHUKIB € iX HEBHCOKA
ToyHicTh. Byna mocraBneHa MeTa: BCTAHOBUTH OCHOBHI IPUYMHU BUHUKHEHHS MOXHOKH Ta 3allpONOHYBaTH
LUIAXU 1X YCyHEHHSI.

Buknaxg martepianmy. B Xxoai eKkcliepuMEHTalIbHUX JOCHIIKeHb OyJO BCTaHOBIECHO, IO TOXHOKa
BUMIPIOBaHHS JIYMIBHMKA 3POCTA€ MPH MiIBUILIECHH] TeMIepaTypH. ['paHu1ss OCHOBHOI JOIYCTUMOI MOXHOKH
CcTaHOBUTH +5% B miama3oHi Bifg 0,084-10'4 Ji(o) 0,336-10'4 Me i +3% s Jliarma3oHy BiJ 0,336-10"4 Ji(o) 8,1~1O'4
M*/c. B 1px mprazax TypOiHKa 3 JONATAMHI BCTAHOBIICHA HA BEPTHKANbHIN oci. [IoTiK pigpHH TaHTeHIiHHO
miBoAMThCA O TypOiHKM 1 Hajae ilf oOepToBoro pyxy. Jlomari TypOiHKM MarOTh OOTIUHY €BOJILBEHTHY
¢dbopMy, IO 1 TPUBOIUTH 10 iX 0OEpTaHHS 32 PaxyHOK 3aKpy4yBaHHS IOTOKY pinuHu. Butpara piauHu, 1mo
MPOTIKa€ Yepes3 JIUMIbHUK, BU3HAYAETHCS 3a TAKOIO 3aJICKHICTIO:

n-S
Q=—r. M)
C
Ie N — gactoTa o0epTaHHA KPHIBYATKH, S — IUIOMIA MOMEPEYHOTo mepepizy moToky, C —koedilieHT, mo
3aJICKUTh BiJl KOHCTPYKTUBHHUX PO3MIPIB TypOiHKH Ta NepeaBaIbHOTO MEXaHi3MY .

BucnoBku. [Ipu minBuIeHH] TeMIepaTypu piMHU 3MIiHIOETHCS GopMa Jonarei, o NpUBOJUTH OO0
3MiHM 3HadeHHs koedimienta C y 3anexHocTi (1). Tomy TypOiHKY AOIITBHO BUTOTOBIISATH 3 MarepialiB 3
MaJIUM Koe(illiEHTOM TEMIEepaTypHOro PO3IIUPEHHS. TOMY pPEKOMEHAYETHCS BUTOTOBIISITH TYPOIHKH 13
crmaBiB Ha ocHoBi @epymy Tta Hikenro, Tak SK BOHM MalOTh MaIUH KOEQILi€HT TeMIEepaTypHOTO
po3mmpenns. Taki TypOiHKHM y BKa3aHUX BHIIE Jiara3oHaxX 3MiHH TeMIIepaTypH BOJAW HE 3MiHIOBATUMYTb
cBOIO (hopMy, 110 1 He OyIe MPU3BOIUTH A0 3MiHH KOe(iIli€eHTa MPOTOPIIIHHOCTI.

Ile oxHi€EI0 NPUYMHOIO 3POCTaHHS MMOXUOKH TIPH MiABHIICHHI TEMIEpaTypd BOAW € 3MiHa
BJIACTUBOCTEH BHCOKOB’SI3KICHOTO Macia, SKUM 3MallylOTh PyXOMi €IEMEHTH MNepeAaBalbHOTO MEXaHi3My
(migmumaky). e mpu3BoauTh 10 3MiHKM 9acTOTH oOepTaHHs N i koedimienta C.

Byno mnpoananmizoBaHO BIACTHBOCTI 3Ma3yBalbHUX PIAMH PI3HHX MapoK 1 3alpOIOHOBAHO IS
3MallyBaHHsS TEPTHOBUX MOBEPXOHb MiNMIMITHHUKIB BHKOpPHUCTaTH 3Ma3ky Mapku “AGA” SP553, sxa
BIPI3HAETbCS BUCOKMMH 3HAYCHHSMH  MeHeTpauii (IPOHUKHEHHS), TEMIEpaTypH KaljeBHIIaJAaHHs
(TuTaBIIeHHST 3aryInyBada), BOJOCTIMKOCTI, TEPMIYHOI CTaOULTBHOCTI, B’S3KOCTi, KOJOIMHOI CTaOUTLHOCTI,
HU3BKOIO KOPO3iHHOIO aKTHBHICTIO.
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VK 620.19
BUXPOCTPYMOBA JIATHOCTHUKA 130JIALII OIJI3EMHUX TPYBOIIPOBO/IIB

JIax B.-/I. M., Qyiiko M.M., Isano-Dpankiscokuil HayioHanbHUll MexXHIuHUll yHigepcumem Hagmu i 2azy

EDDY CURRENT DIAGNOSTICS OF UNDERGROUND PIPELINES ISOLATION
Liah V.-D. M., Chuiko M. M., lvano-Frankivsk National Technical University of Oil and Gas

Betyn. 3actocyBaHHS 130JSIIITHOTO MOKPUTTS TPYOOIIPOBOIiB 3yMOBJICHE 3aXUCHUMH BJIACTHBOCTSIMH
npOro Iapy. HasBHICTH JaHOTO 30BHIIIHBOTO 3aXUCTY JO3BOJISE IPOJOBXKUTH TEPMIiH EKCIUTyaTarlii
TPyOOIIPOBOIY 32 PaXyHOK 3MEHIICHHS KOPO3iMHUX IMPOLECIB, SKi MAIOTh MICIe MPU KOHTAKTi 30BHINIHBOI
CTIHKM TiJI36MHOTO TPYOONpPOBOAY i3 TPyHTaMH, y SKMX BOHH IpokiajaeHi. [Ipote, ayxe gacto, i3omsmiitHi
3aXHUCHI TIOKPHUTTS 3a3HAIOTH IIONIKOKEHb TOMY IOCIHIMKEHHS IXHBOTO CTaHYy € OJIHIEIO 13 Ba)KIIMBHX
CKJIQJIOBUX €TAIliB JIIATHOCTUKYU CTaHy TPyOOIIPOBOJIY B IILJIOMY.

Bukaan marepiany. Be3koHTakTHI MeTOAM KOHTPOIIO i30JIALIHHOTO TIOKPHUTTS Oa3ylOThCS Ha
BH3HAYCHHI BEIMYMHHU CTPYMIB Y CTIiHKAX IiA3€MHOTO TPyOOIPOBOAIY, IO Ja€ 3MOTY IO XapaKTepy HOTo
3MIHHM B3JIOBXX KOHTPOJIbOBAHOI AUISHKA BCTAHOBUTH MICIIS 3 HACKPI3HUM MOIIKO/DKEHHAM i30istii. [Ipu
BEJIMKOMY Jiara3oHi 3MiHU TJIMOMHY 3aJIsTaHHs TPyOOIPOBOIY BU3HAYUTHU 3HAYCHHS CTPYMY B MOTO CTiHKax
N03BOJIsiE TpamieHTHUH Meron [1], mo 0a3yeThbcsi HA BH3HAYCHHI CITiBBIJIHOIICHHS HAMPYXXEHOCTI ITOJS,
CTBOPEHOT'O CTPYMOM IOHAWMEHINIE y JBOX TOYKAaX CIOCTEPEIKEHHS Ha MpsAMii, sk mogaHo Ha puc.l. Jlns
peainizamii JaHOTO METOJY BHUKOPUCTOBYIOTH JIBI TOPU30OHTaJbHI MArHITHUX AaHTEHU 3 TIO3JIOBXKHIM
po3mimieHHsM. [IpucTpiii KOHTPOIIO PO3MIIIYETHCSI TOYHO HAJ| BICCIO HA()TOTa30IPOBOTY.

Pucynok 1 - BusHaueHHs CTpyMy i TTHOWMHY 3ayaraHHs Ha(h)TOra30mpoBOTy 32 JOIMTOMOTO0
TPaliEHTHOTO METOIY

BuxinHa Hampyra K0>KHOT MarHiTHOI aHTEHU € TIPOTOPITiHA HAIIPYKEHOCTI MarHiTHOTO TIOJIS B
TOYKaxX pPO3MIIIEHHS aHTEH | BU3HAYA€ETHCS HACTYITHUMH 3aJI€KHOCTAMHU [2]:

K, K,

, =i, Uy=-—, (1)
2z(h+1) 2z(h+1+d)

ne ks i ks - koeoirienTH mepegadi BiAmoBiaHo MarHiTHEX anTeH 2 i 3, h - Bigcrans Big oci TpyOGonpoBoay 10
HIOBEpXHIi IPYHTY, |, - BiICTaHb BiJl MOBEPXHI IPYHTY 10 MarHiTHOi aHTeHH 2, d - BiCTaHb M) MarHiTHUMH
anTeHamu 2 1 3.

CrtpyMm |, 10 mpoTikae B CTIHKaX HaQTOTa30IPOBOAY CHTHAI-TCHEPATOpa MPUCTPOIO BU3HAYAETHCS 3a
JIOTIOMOTOI0 TaKoro Bupasy [2]:

27, (kU5 +d) kUl

k?_ ? k3U2 —k2U3

. @)

3a BUMIpSHIUM 3HAUYCHHIM CTPYyMY TPyOOTIpOBoaYy Oyay€eThCst TonorpadiuHuii rpadix 3 MpuB’s3K0I0 10
JIOBKUHU MPOKOHTPOJIbOBaHOI MiunsHKH. [1o Xapakrepy 3MiHU CTpyMy BH3HAYAIOTHCSA aHOMAJIBbHI JUISTHKH, 1€
€ Ti103pa Ha TOITKOHKCHHSI 130JIAIII].

BucHoBku. CBoeuacHa JqiarHOCTHKA CTaHy 130JIA1lii TpyOOIPOBO/IIB IPAJIEHTHUM METOIOM JI03BOJISE
BUSIBIISITH ITOYATKOBI KOPO3iliHI MPOIECH y MICIAX PYWHHYBaHHS 3aXHMCHOTO MOKPUTTS Ta ONTHUMI3YBaTH 4Yac
KOHTPOJIIO.
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VJIK 543.068.52
YAOCKOHAJIEHHSA KOHCTPYK]_[IT HOJIYM'HHO-IOHBAHIﬁHOFO
JETEKTOPA ITPU ITPOBEJAEHHI XPOMATOI'PA®II NPUPOAHOI'O I'A3Y
Jykaw A.B., k. m.n. Bumeuyvka J1.A., I6ano-DPpankiscoKkuil HAYIOHATbHUL MEXHIYHULL
yHieepcumem nagmu i 2eazy, Yrpaina

IMPROVING THE CONSTRUCTION OF THE SEMI-IONIZATION DETECTOR ON
THE CARRYING OUT OF NATURAL GAS CHROMATOGRAPHY
Lykash 1.V., Ph.D. Vytvytska L.A., lvano-Frankivsk National Technical University of Oil and Gas, Ukraine

Beryn. Xpomatorpadis - BUCOKOS(DEKTHBHUH (Pi3UKO-XIMIYHUN METOJI PO3/IIICHHS 1 aHAIII3Y, B SIKOMY
pEUOBHHA PO3MOIUIAETECA MiXK JBOMa (hazaMH: pyXOoMOro i Hepyxomoro. Ha manuii yac xpomarorpadamu
BH3HAYAETHCS CKIIAf MPUpOAHOro ra3y [1]. ToMy migBHIEHHS TOYHOCTI BUMIPIOBaHHS 32 IUM METOIOM €
MIEPIIOYEPTOBOIO 33a4€lO.

Buknan matepianay. J[J1s BU3HaYCHHS CKJIaly KOMITIOHEHTIB CYMIillli, SIKi IIOYEPrOBO B 3aJICKHOCTI Bij
3IaTHOCTI ajcopOyBaTucs i JecopOyBaTHCS BUXOLATH i3 PO3IUIIOBAILHOI KOJOHKH, BUKOPHCTOBYIOTHCS
JIETEKTOPH, TOOTO aHAJI3aTOPH CKJIaJHHKA Ta3y. HalOoUIbIT MOMmmMpeHuM THITOM JETSKTOPIB I BU3HAUCHHS
CKJIa[ly OpPTraHIYHUX CyMiIIel € MOoJlyM’ SHO-10HI3alllifHi, TPUHIUN POOOTH SKUX OCHOBAaHWI Ha 10Hi3aril
KOMITIOHEHTH Ta3y IpH il CHajloBaHHI 3 HACTYIHUM (POPMYBaHHSM €JIEKTPUYHUX IMITYJbCIB, SKi TOAAIOTHCS
Ha peecTparop. 3a IUPUHOIO 1 BUCOTOIO MiKiB CUTHANIB BU3HAYA€THCS 00’ €MHUI BMICT KOKHOI KOMIIOHEHTH
CyMirIi.

Byno po3risiHyTO KOHCTPYKTHBHI OCOOJIMBOCTI €JIEKTPOIIB Yy MOJyM STHO-IOHI3aIlIfHUX JETeKTOpax:
JIBA €JEKTPOJU, MK SIKUMH 3IIHCHIOETHCS 10HI3aIlis Tra3y 1 MPOXOIUTh CIEKTPUYHUN CTPyM 1 OOWMH -
KOJICKTOPHHM €JIEKTPOJ IMTHAPHIHOI (POpMH, SKUH Mae Bix €MHHH TMOTEHINAN IIOAO0 MadhbHUKA. BiTbIn
YYTJIIMBUM € OJJHOCNIEKTPOJHHUHA JIETeKTOp. BennynHa moTeHIiasy Ha KOJIEKTOPHOMY €JEeKTPOl CTaHOBUTH
220 B. Big’emHuii moteHiian 00OyMOBIIIOE TSDKIHHS MO3MTUBHUX 10HIB TiJPOKCOHIO, 110 YTBOPIOIOTHCS B
pe3yabTaTi mpoxomkeHHs XiMivHoi peaktii CHO + H,O — CO + H30.

Jlo mepeBar moyiyM’siHO-10HI3alliHHOTO IETEKTOpa CJIiJl BIIHECTH MEPIII 3a BCE HOTO JOCTATHBO BUCOKY
TOYHICTH 1 YyTJIMBICTH 0 NPAKTHYHO BCIX PEYOBUHM, BUHATKAMHU € BOJA, BOJCHD, OKCHIN a30Ty 1 BYTJELIO.
Henomnikamu maHoro neTeKTopa €: iHepiiHICTh, 3AIeKHICTh B/l IIBUAKOCTI TIOTOKY BCiX BUKOPHUCTOBYBaHUX
rasie [2]. ToMy BHHHKaE 3a7a9a yAOCKOHAJICHHS JETEKTOpa IS 3HIKEHHS HOTO 1HEPIIiIHOCTI.

3amponoHOBaHO yIOCKOHAJICHY KOHCTPYKIIIO MOTyM'sTHO-10HI3aliifHOTO JETEKTOPa, IKUH CKIaJa€eThCs
MOJTyM'sTHO-10HI3aliHHOTO CeHCopa, B SKOMY BOy/IOBaHa CITipallb MiNalIOBaHHS MOMYM'S i TepMoriapa, ska
3'eMHaHa 3 TPOTPaMHUM OJIOKOM, TPHUCTPOEM IHAWKAII TOPIHHS MOIYM'S 1 IMITyJIBCHHUM JDKEPEIOM
JKUBJICHHS Ul TI0Ja4i IMITyJIbCIB Ha CIHipajb, ra30IpOBOIM MOJAaYi BOJHIO, aHAII30BaHOI ra30BOi Mpodu i
noBiTpst. Ilpu npoMy 3HIHCHIOETBCS IMIYJIbCHA MOJAYa MOJYM'S 3a JOTMOMOTOI0 IMITyJBCHOTO JKepena i.
3a0e3MMey0ThCS MTOKPAIeH] XapaKTepUCTHKH AeTekTopa. Yactora 300py manux - 1o 500 ['n. MakcumanbHa
temriepatypa - 10 450°C. ABTOMaTHYHHH TiAman moxyM's. ABTOMAaTUYHE BiIKIIIOUEeHHS mojadi H, i moBitps
[IPU 3HUKHEHHI MOyM's (MakcuMalbHi IBUIKOCTI TOTOKY Hy - 100 Mi/xB, moToky moBitpst - 800 Mi/XB).

BucHoBku. YaockoHaleHHS KOHCTPYKIII TpHU3BeNe M0 3HWKEHHS 1HEPIIHOCTI, 301bIICHHS TUIOMT
ITKiB, a, OTKE, IMiIBUITATH TOYHICTh ACTEKTOPA.
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VJIK 006:681.121
JOCJIIIXEHHS CTATUCTUYHHUX 3AKOHOMIPHOCTEM 3MIHU
EKCHJIYATAHIFIHHX INOXUBOK NOBYTOBUX JIIUYUJBbHUKIB I'A3Y
Jwmenko T.B., 0.m.n. Cepeorok O.€., k.m.n. Kpunuuskuii O.C., lsano-Dpanxiscokuii HayioHaibHUull
mexniyHutl ynisepcumem nagmu i easy, Yrpaina

STUDY OF STATISTICAL LAWS OF CHANGE OF OPERATIONAL
EXCHANGE HOUSEHOLD GAS METER
Lytenko T.V., Doct. Serediuk O.Ye., Ph.D. Krynythy O. S., Ivano-Frankivsk National Technical
University of Oil and Gas, Ukraine

Beryn. CporozieHHi acmieKTH BUPILLIEHHS MUTaHb €Hepro30epekeHHs 1 palioHaIbHOTO BUKOPUCTAHHS
MPUPOAHOTO Ta3y HACENEHHAM YKpaiHH CTOCYIOTHCS 3aCTOCYBaHHS MOOYTOBHMX JiunmnbHUKIB razy (ITJID).
3HavyHa iX KUTBKICTh B eKCIUTyaTallii (moHaj 8 MITH.) BHMarae 3MiMCHEHHS IMepioaudHol MoBipku. Tomy
PO3BHUTOK IMPAaKTUYHUX AacleKTiB MeTponorigynoro 3abesmedenHs [IJIIT mpu ix ekcruryaramii Moxke OyTH
CIpsSMOBaHUI Ha BUBYEHHsI 3aKOHOMipHOCTel 3Mian noxuOku [1JII" BpogoBK MiXKMOBIpOYHOTO iHTEpBaTY.
Ile mMoxe cupHATH HE TITBKH BHUSBICHHIO KOHCTPYKTHBHUX HEHOMNIKIB mpu ekcruryatariii LI, ame i
CIIyI'yBaTH MIJCTaBOIO IS 3alpOBaDKEHHS PEKOMEHIAIlH 00 TPUBAJIOCTI MIKIIOBIPOYHOTO YW B3araji
eKcruTyaTaniiHoro (0e3 MOBipKH 3 HACTYIHOIO 3aMiHOI0) TEPMiHY BHKOPHCTaHHS. Takuil MifxiZ 3yMOBIIOE
HEOOXiMHICTh BUBYEHHS 3aKOHOMIPHOCTI 3MiHM IIOXMOKM He OKpeMux pocmimkyBanux [UII, a
CTaTUCTUYHOTO OILIHIOBaHHS IKOCTi (yHKuionyBanHs [1JIT.

Memoro naHoi poOOTH € y3aralbHeHHs pe3yibTaTiB moBipku [1JII' mpu BHBYEHHI eKcIulyaTaliiftHUX
moxu6ok [TJIT".

Buxaan matepiaay. 3a OCHOBY CTaTHCTHYHOTO JOCTIIKCHHS BHUOpaHi Pe3yNbTaTH TEPiOTUIHOI
noBipku 3576 IJIT, 3 sxkux GALLUS — 1382, METRIX - 323, SAMGAS - 1252. I1pu ipomy anami3 OyB
BUKOHAHWHA I JHYMIBHUKIB THIOpo3Mipy G4 pi3HUX WiAnpueMcTB-BUPOOHUKIB. [HQOpMaTHBHUM
rmapamMeTpoM I aHami3y BuOpaHa moxubka I1JII" 3a MiHIMaJIbHOT BUTpATH 1 Ha IMiICTaBi 1HOTO 3MiHCHEHUH
aHaJIi3 y BIJICOTKaX BiJl IX KiIbKOCTI Yepe3 3%, 3 moaijoM Ha 11 aiana3oHiB 3MiHHM MOXUOKHU MPU MiHIMAIbHIH
BUTpATi, IO MOJAHO TicTorpaMamu Ha puc. 1. 3 imocTpamii BUAHO, IO A0S NPUAATHUX O MOJATBINOL
excrutyatamii [JII cranoBute GALLUS — 54,8%, METRIX - 64,7%, SAMGAS - 54,9%. Takox
OYEBHJHUM € CYTTEBE 3POCTAHHS KUIBKOCTI NMPUAATHUX N0 mojanbinoi ekcruryaramii I[IJII' 3a paxyHok
PO3IIMPEHHST 30HU JIOMyCTUMOI MiHIMaJdbHOI MOXUOKH 10 MiHyc 6% (cToBOeup 3). 3ayBakMMO IIO TPHU
LBOMY Ha PHCYHKYy He BKazaHa kuibkicth IUJII, y sxux moxuOka € Oinpmioro Big minyc 30%, a Takox
HECIIpaBHUX, yV SKUX HE (QYHKIIOHYE JUMIBLHUN MeXaHi3Mm, mois skux cranoButh GALLUS - 10,3%,
METRIX - 7,1%, SAMGAS - 7,4%.

35 M [ianasoH 1 (0, +3)%
N, % B [jianasoH 2 (0, -3)%
30 3 W Jianason 3 (-3,-6)%

M [lianasoH 4 (-6,-9)%
. M [lianasoH 5 (-9,-12)%
M [lianasoH 6 (-12,-15)%
[Niana3sou 7 (-15,-18)%
Oiana3oH 8 (-18,-21)%
Oianazon 9 (-21,-24)%
LianazoH 10(-24,-27)%
Lianazon 11 (-27,-30)%

20 -

15 -

GALLUS G4 METRIX G4 SAMGAS G4

Pucynoxk 1 - Po3mofin KiabKOCTI JIUMIBHUKIB 32 iana3oHaMy OXHOOK MpU MiHIMalIbHil BUTpaTi

BucHoBku. BcraHoBmeHO 3akOHOMIpHOCTI 3MiHM  ekciutyaramiHoi moxmOkm [T,  axi
M ITBEPKYIOTH MMPAKTUYHO OJUHAKOBI 3aKOHOMIPHOCTI Y JIIYMIIBHAUKIB PiI3HUX BUPOOHHKIB. BHUsIBIICHO 1emio
Kpallli eKcIuIyaTalliiiai BracTuBocTi JidmibHuKIB TUIY METRIX nopisasHo i3 GALLUS i SAMGAS.
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VYJIK 004.9:620.92
OBYUCJIEHHSA TUCITEPCHHUX BJACTUBOCTEN AKYCTUYHUX
XBWJIb B TBEPAUX CEPEJOBUIIAX
o.m.u. JIromaxk 1.3., x.m.u. Jlromax 3.11., lsano-gpanxiscorutl mexuiunuii
yHigepcumem nagmu i 2azy, Yrpaina

DISPERSION ACOUSTIC WAVE PROPERTIES CALCULATION
APPROACH IN SOLID MEDIA
Doct. Lyutak I.Z., Ph.D. Lyutak Z.P., lvano-Frankivsk National Technical
University of Oil and Gas, Ukraine

Introduction. A propagation of acoustic waves in solid media is complex and this complexity rising
higher with number of boundary conditions. We will consider the propagation of the waves in walls of a pipe
with a big diameter suited for gas or oil transportation.

Presentation of the material. Boundary conditions create an acoustic field consisting of multiple
reflections and refractions on these boundaries. To use these acoustic beams in technical inspection we need
to know about distribution of acoustic energy. The modal approach is based on the construction of a two-
dimensional grid of finite elements of the wall of the pipe along its axis [1, 2]. The next step is to apply the
boundary conditions in the direction of the perpendicular grid of finite elements. These conditions determine
the periodic distribution of stresses and deformations in accordance with the conditions for the propagation
of acoustic beams in the direction along the perimeter of the pipe around its axis. To calculate the spatial
period of distribution of stresses and deformations, a modal approach is used in which the eigenvalues and
vectors of the calculated finite element grid are calculated and implemented with the help of existing
software. To construct a finite element model, we use cyclic axisymmetric conditions for solving the
equation of the eigenvalues of the pipe wall.

Let's consider the distribution of the acoustic beams in the wall of a pipe with a diameter of 273 mm
and a wall thickness of 10 mm. The parameters of the metal will be chosen as follows: Young's module E =
207-109 Pa, Poisson's coefficient - 0.296. The wave equation for the acoustic waves propagation, solved
using a mathematical model, can be represented graphically (Fig.1).

Tx10

angular frequency, 1/s

0 50 100 150 200 250 300
Angular wave number, 1/rad

Figure 1 - Dispersion of the angular wave number of the guided ultrasonic waves propagation in the wall of
the pipeline with a diameter of 273 mm and a wall thickness of 10 mm

Conclusion. As a result of the research, it was found that a distribution of guided ultrasonic waves in
the walls of the steel pipeline at the frequencies of 1-10 can be identified and used for technical inspection of
mechanical properties.
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VK 620.179.17(072) ) )
MIABUIEHHS HAQIMHOCTI HEPYHHIBHOI'O KOHTPOJIIO
BUPOEBIB CKJIAJJHOI ®OPMM

o.m.u. Hoepebennux B./l., Hayionanonuii ynisepcumem "Jlvgiscorxa nonimexuixa", Yrpaina

INCREASING THE RELIABILITY OF NON-DESTRUCTIVE TESTING
COMPOSITE ARTICLES
Doct. Pohrebennyk V.D., Lviv Polytechnic National University, Ukraine

Beryn. Husi ofHi€ro 3 akTyanabHUX 33124 HU3bKOYACTOTHOI'O aKyCTUYHOTO HEPYHHIBHOI'O KOHTPOJIIO
€ pOo3pOOJICHHS HAlIHHUX METOAWK KOHTPOJIIO BUPOOIB, sIKi MaloTh ckiagny dopmy [1, 2]. B [2, 3] onucano
METOAM BHU3HA4YEHHS Ae(EKTHOCTI Takux BHpOoOiB. HeqomikoM MUX METOAIB € HEMOXIUBICTh BH3HAYCHHS
IeEeKTHOCTI CKIIaJIeHuX JaeTaneld y BUpoOi i BUpoOiB ckiaaHol (opMU Ta HU3bKA HAIIHHICTh BU3HAYCHHS
nedheKTHOCTI BUPOOIB.

Mema pobomu — niABUIIEHHS HAAIHHOCTI BU3HAYEHHS CKIIAIHUX BUPOOIB i BUPOOIB CKIaTHOI (POPMH.

Bukian marepiamy. 3anporioHOBaHO METOJ BHU3HAYEHHS NeQeKTHOCTI BUPOOY [4], sAkwii momsrae y
TOMY, IIIO B Pi3HUX JIETAISIX KOHTPOJIHOBAHOTO BUPOOY yAapOM TOCIITOBHO 30YIKYIOTh IPYKHI KOJUBAHHS,
PEECTPYIOTh B KO)KHOMY KOJIMBaHHS BHPOOY, BU3HAYAIOTh OOBiZHI NMPYXHHUX KOJIMBAaHb, MOPIBHIOIOTH iX 3
€TaJOHHMMHU 1 3a pe3yiabTaTaMHM IbOTO HOPIBHAHHS BH3HAYalOTh Ae(EKTHICTh BUPOOY, 30YyIKYIOTH
KOJIMBaHHA B 1IGHTUYHUX TOYKAX €TAIOHHOTO i KOHTPOJHOBAHOTO BHUPOOIB, BH3HAYAIOTH MOIYJb Pi3HUII
OOBIJIHUX KOJIMBaHb IIUX K€ BUPOOIB, IHTETPYIOTh HOTO BIIPOAOBK 3aJIaHOTO 1HTEpBAaly 4acy, a 1e(eKTHICTh
BUPOOIB BHU3HAYAIOTh 3a pE3yJbTaTaMU IOPIBHSAHHSA 3HAYEHHS MOMYJS pi3HULI OOBIIHUX KOJHMBaHB,
OTPUMAHOTO B PE3YJIbTaTl IHTETPyBaHHs, 3 €TAJIOHHUM ITIOPOTOBUM 3HAYCHHSIM.

JleheKkTHICTh KOHTPOJILOBAHOTO BUPOOY BU3HAYAETHLCS NIITXOM IHTETPaIhLHOTO YaCOBOTO MOPIBHSIHHS
OOBITHUX, SIKI TOMEPEIHBO 3amaM’sTajiy, KOJUBAJIBHUX NPOIECIB B 1JEHTHYHUX TOYKAX ETAJOHHOTO i
KOHTPOJIbOBaHOTO BUPOOy. CTymiHb 3MiHM KOJHBAJBHMX BIIACTHMBOCTEH BUPOOY BH3HAYAETHCS PI3HUILICIO
OOBITHHUX y TMPUCTPOI BiTHIMAHHS.

[Ipu GararoekcTpeMallbHOMY XapakTepi OOBIHHUX KOJUBAIBHHUX IPOIECIB PI3HUIS OOBITHUX MOXKE
HaOyBaTu BHUIIISAY 3HAKO3MIHHOI KpuBOi. J{is mizBUIIEHHS HaAiHHOCTI BU3HA4eHHs Ae(eKTHOCTI BUPOOYy
BH3HAYAIOTh MOJYJb Ii€i  PI3HUII B MPUCTPOI NETEKTYBAaHHS, MICIsI YOr0 MOJYJIb Pi3HHMIN MONAETHCS Ha
IHAMKATOP 1 IHTErPYy€ETHCS MPOTATOM 33/IaHOTO 1HTepBay 4dacy 7, sKUi 3amae 010K kepyBaHHSA. OTpuMaHUi
IHTErpaJl MOIyJisl Pi3HULI OOBIAHUX TOPIBHIOETHCS 3 MOPOTOBHUM 3HAYEHHSIM JiKepelia OMOPHOI HAaNpyTrH B
pUCTPOi MOPIBHAHHA. Y BUNAJKY NEPEBUIIECHHS TOPOrOBOTO OIOPHOTro PiBHS B peecTparopi 13 dikcyeTscs
e eKTHICTh KOHTPOJIBOBAHOTO BUPOOY, sIKa BU3HAYAETHCS 32 (POPMYITOI0

[ Ua(® - Ue®) [dt>Uo,
ne Ug(t) — oOBimHa Hampyru, OTpUMaHa y pe3yJbTaTi 30HAYBaHHS KOHTPOJILOBaHOTO BUPOOY; Ue(t) —
0OBiHA HANPYTH, OTPUMaHa y pe3yJbTaTi 30HAyBaHHs eTalloHHOTO BUpoOy; Uy — Hampyra Jiukepea onopHOI
Hanpyru. llpw mepeBWIIeHHI iHTErpamy MOMYJSA Pi3HUII OOBIIHWUX HANpPyr, OTPHUMAaHUX Y Pe3yJbTaTi
30HIyBaHHSA KOHTPOJIHOBAHOTO Ta €TAJIOHHOTO BHpOOYy, moporoBoi Hampyrd Uy, KOHTpOIHOBaHHM BHPIO
BBAXKAETHCS JCHEKTHUM.

OueBuAHO, 110 MOPOTOBUI ONOPHUHN PiBEHb BCTAHOBIIIOETHCA AJIS1 PI3HUX THIIB BUPOOIB Ta Je(EKTIB y
pe3yabTaTi CTATUCTUIHUX BUIPOOYBaHb.

BucnoBok. IlpomoHoBaHWii MeTO[ na€ 3MOTY WiABHUIINTH HAIIAHICTh KOHTPOJIO JehEKTHOCTI
CKJIaJICHUX BUPOOIB 1 BUPOOIB CKIagHOT (OPMH, OCKIIBKH BUKOPUCTAHHS iJEHTUYHUX TOYOK 30y KEHHS
€TAJIOHHOTO 1  KOHTPOJHOBAHOTO BHPOOIB, a TAKOXK IHTETrpallbHE YaCOBE MOPIBHSHHS MOIYJIB OOBITHHX
KOJIMBAJILHUX MPOIIECiB HAlOUIbIIE XapakTepusye neQeKTHICTs BUpoOy.
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VK 681.5.08
BUMIPIOBAHHA KOHIEHTPALIII OCHOBHUX BYIJIEBOJHEBUX KOMIIOHEHT
IMPUPOJHOT' O I'A3Y BE3IIOCEPE/IHBO Y I'A30IIPOBOI

Pomanie B.M., [sano-Dpankiscokuil HayionatvbHull mexnivnuil ynigepcumem nagpmu i eazy, Yrpaina

MEASUREMENT OF THE CONCENTRATION OF BASIC HYDROCARBON
COMPONENTS OF NATURAL GAS DIRECT IN THE GAS PIPELINE
Romaniv V.M., Ivano-Frankivsk National Technical University of Oil and Gas, Ukraine

Beryn. [ BU3Ha4EHHS OJTHOTO i3 OCHOBHMX C€HEPIreTHYHUX IapaMeTpiB IPUPOIAHOrO rasy - TEIIOTH
3TOpsiHHA, Y Po0OoTi [1] 3ampomoHOBaHO 3acTOCYBaTH YAOCKOHANCHHH onTHYHMHA MeToa. CyTb MeTomy
MOJIATaE Yy BUMIPIOBaHHI OCHOBHHUX BYTJICBOJHEBHX KOMIIOHEHT npupojnoro razy (CHs C,Hs, C3Hsg) 3a
JOTIOMOT00 TPHOXKIOBETHOI CXeMH, @ BU3HaUeHH cyMapHOi KoHueHTpauii C,Hig+ 3xificHI0€ThCS Ha OCHOBI
[ONIEPEHBO OJEPXKAHUX CTATUCTHUYHMX JAHUX AaHaNi3y KOMIIOHEHTHOIO CKJIagy XpomarorpadidHum
METOZ0M Ha KOHKPETHOMY 3aMipHOMY BY3Ji.

Opnak ans kopektHoro BuMmiproBaHHs CH,, C,Hg, C3Hg HeoOXximHO BpaxyBaTH BIUIMB KOMITOHEHT
OJlHAa Ha O/IHY Ha CMyTax JETeKTyBaHHS.

Buxknan matepiany. /[iis neTexkTyBaHHS ra3iB MeTaHy, €TaHy Ta IpornaHy OyJrd BUOpaHi CMyTH 9acTOT
i3 I[eHTpaMu BimmoBimHO A=1,65MkM; A,=3,05MKM; Az=3,36MkM. Ha nmaHux cMyrax iHTEHCUBHICTh
noriuHaHHA iH(ppadyepBoHoro(IY) BUNMPOMiHIOBaHHS MOJEKYJaMH BUMIipIOBAIBHUX Ta3iB € y JEKiTbKa pa3
BUIIMMH BiJI iIHTEHCUBHOCTI 1HIIUX KOMIOHEHT ra30Boi cymimi. OpHak mo30yTHCH TIOBHICTIO BIUTMBY iHIIAX
KOMIIOHEHT He BJanoch. Tomy OyJio 3amporioHOBaHO BpaxyBaTH B3aeMo3B's30k Mixk CHs, C,Hs, CsHg Ha
cMyTax A;- Ag 3rigHO (1)

= I
D(/il) - I ’ (‘?wem(ll) ’ C,uem + 8em(/11) ’ Cem + gnp(ll) ’ Cnp) Ig(lj
— el
D(AZ) =1 (g,wem(ﬂ.Z) ’ C,wem + gem(iZ) ’ Cem + gnp(iZ) ' Cnp) (1)’ C= Cel - (CeZ - Cel) . | (2)
el
D(i3) = I ’ (g,uem(ﬂﬁ) ’ C,wem + gem(lS) ' Cem + 87117(13) ’ Cnp) Ig[ I , j

ne 'y Bupasi (1) D ;- onTuuna rycTuna nornuHanss cyminni rasis Ha i-Tiit cMy3i 4actoT; €,y Eomi)
& (1) MOTAPHAI KOE(ILIEHT MONIMHAHHS BiNOBIIHO METaHy, €TaHy, IpoNaHy Ha i-Tiif cMysi gacror; C

mem !
C

em !

C,, - BIAOBIIHO KOHUEHTpALis METaHy, €TaHy, IPONaHy B CyMillli IPHPOJHOTO rasy; | - nosxuna
ONTHYHOrO HUIAXY; y Bupasi (2) |, - inTeHcuBHicTH IY BHUIPOMIHIOBAHHS HAa BUXOJI JIiHII HOIIMHAHHS

nopiBusuibHOT ktoBetw 1; |, - inTeHcuBHicTs IY BHHPOMIHIOBaHHS Ha BHXOJI JiHii NOINIMHAHHS

nopiBasuibHOT kfoBetw 2; | - idrencuBHicTs [Y BHIpOMiHIOBaHHS Ha BHXOMi JIiHIi MOTJIMHAHHS
BuMiproBanbHOi ktoBeTn; C,;,C,, - MiHiManbHa Ta MaKCUMabHA BifloOMa KOHIIEHTPALIisl HEBHOT KOMIIOHEHTH

y MOPiBHSUTLHUX KIOBeTax 1 Ta 2.

3riqHo BHUpa3zy (2) BU3HAYAETHCS KOHIIEHTPAIliS BYTJIEBOJHEBHX KOMIIOHEHT 32 TPHOXKIOBETHOIO
cxemoro[1].

[Moennanust Bupasis (1) ta (2) no3Boawiio oaepkatu Bupas (3), pPo3B'SI3KOM SKOTO € KOHIICHTpAIlis
OCHOBHHX BYTJICBOJJHEBIUX KOMIIOHEHT BH3HAUEHUX i3 BpaXyBaHHIM BILTUBY CKIIQJIOBUX MIPUPOJIHOTO Ta3y.

Al .C.wem _Bl .Cem _Zl .Cnp :Yl
. -B..C -7Z.-C = 3
AZ C,uem BZ Cem ZZ Cnp _YZ ( )
A3 ' Cmem - B3 ’ Cem - ZS ' Cnp = Y3
ne A, B, Z.ta Y, - po3paxyHKoBi KoedillieHTH
BucHoBku. BpaxyBaHHS BIUIMBY KOMIOHEHT IPHUPOITHOTO ra3y Ha CMyrax IETeKTyBaHHS METaHY,
eTaHy Ta MPOMaHy J03BOJIUTH MiABUIIUTH JOCTOBIPHICTh IX BUMIPIOBAaHHS i THM CAMHM IiABHIIUTH TOYHICTb
BHU3HAUYEHHSI TETUIOTH 3TOPSHHS MPUPOIHOTO Ta3y.
CnHcoK NMoCuJIaHb.
1. PomaniB B. M. YaockoHaneHHSI ONTHYHOTO METOY KOHTPOJIIO BH3HAYCHHS €HEPTrOBMICTY MPUPOIHOTO

razy /B. M. PomaniB // HaykoBwuii BicHHK [BaHO-DpaHKIBCHKOTO HalliOHAJIBHOTO YHIBEpCUTETY Ha(TH i razy.
—2013. - Ne 1(34). —c. 179-187.
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YJIK 006.91:681.121:620.11:006
OHIHIOBAHHA HEBU3HAYEHOCTI BUMIPIOBAHHS KOHTPOJIBHOI'O OB’EMY
A3BOHOBOI'O MIPHUKA ITPU KAJIIBPYBAHHI JEPKABHOI'O IIEPBUHHOI'O
ETAJIOHA OJIUHUIII OB’EMY TA OB’€MHOI BUTPATH I'A3Y
xk.m.u. Cepeowk /1.0., /lepoicasne nionpuememao "leano-Ppankiscokuil HAYKOBO-8UPOOHUYULL YyeHmp
cmanoapmu3zayii, mempouozii ma cepmugikayii”, Yxpaina

EVALUATION OF UNSECURRENCE OF MEASUREMENT OF THE CHECKING
OBJECTIVE OF THE BELL ON THE CALIBRATION OF THE STATE PRIMARY
ETHNOY OF THE UNIVERSAL UNIT AND THE LOAN EXPENDITURE OF GAS
Ph.D. Serediuk D.O., State enterprise "lvano-Frankivsk scientific and production center for standardization,
metrology and certification", Ukraine

Beryn. [lutanHs 00niKy OpUPOAHOTO Ta3y Ta HOTO €KOHOMHOTO Ta palioHaJbHOTO BHKOPUCTAHHS
OyJM 1 3aHIIAIOThCS AKTyallbHUMH y Tally3i 0O0JiKy eHepropecypciB. Sk Biomo Ii muTaHHS HE MOXYTh
OyTH peamizoBaHi 03 HaJCKHOTO METPOJIOTIUHOTO 3a0e3NeueHHs Ta HOPMATHBHUX MOKyMeHTIB [1]. s
BUpILIEHHS AaHOi MPOoOJIeMU MIMPOKOTO 3aCTOCYBaHHS Ha0YJIM A3BOHOBI €TAIIOHHI YCTAaHOBKH, SIKi Y CBITOBiH
MIPAKTHUL 3aCTOCOBYIOTBCA Y SIKOCTI IEPBUHHUX Ta BTOPUHHUX €TAJIOHIB.

Buxnan matepiany. B Ykpaini y cTaTyci nep:kaBHOTO TIEPBUHHOTO €TaIOHA OJUHUIT 00’ €My Ta
00’emHoi BuTparu razy (JETY 03-01-15) BUKOPHCTOBY€ETHCS J3BOHOBA yCTAHOBKA 3 KOHTPOJIBLHUM 00’ €MOM
1 m°. Ha iforo 6a3i B YkpaiHi peanizoBaHuil TaHIFOT IPOCTEXKYBAHOCTI IS 3aC061B 0OIIKY HPUPOIHOTO
ra3y. ToMy nuTaHHS BUBUCHHS Ta MOJEIIOBAaHHS METPOJIOTIYHUX Ta YAOCKOHAICHHS XapaKTEPUCTUK
JI3BOHOBHX YCTAHOBOK € aKTyaJIbHUM Ha ChOTOJHINIHIN IeHb SIKi omucaHi B [2].

[lpu omiHmi HEBM3HAUYEHOCTI BUMIPIOBAHHA TE€OMETPHUYHHUX MapaMeTpiB AEp>KaBHOIO IMEPBUHHOTO
€TaJIOHa, fAKi € BIUIMBOBHMHU BEJIWYWHAMH TPH BIATBOPEHHI OJWHUIN 00’€My Ta3zy, a TakoX (i3uIHUX
rmapameTpiB (THCK, TEMIIEpaTypa Ta Jac), sSKi € BIUIMBOBUMHY BEIMUYWHAMH TIPH TIepeIaBaHHI OUHUITE 00’ eMy
Ta 00’€MHOI BUTpATU ra3dy NPUHMAEThCA, IO OTpuMaHi dyuceabHi 3HaueHHs CKB BiAMOBIIHMX BUMIpSHHX
napaMeTpiB piBHI 3HAYEHHIO HEBU3HAYCHOCT] BUMIPIOBaHHS 32 THIIOM A.

BiamoBinHO, HEBU3HAYCHICThL BHUMIPIOBAHHS 3a THUIIOM B Oyne BHU3HAYaTHCS 3 BpaxyBaHHIM
PIBHOMIPHOTO 3aKOHY PO3IO/ALTY IPH PO3PAXYHKY JUIs BUMIPSHHUX 3HAYCHD (Di3UYHUX BEJINYHH.

CymapHa HEeBH3HAUYEHICTh BUMipIOBaHHS MPH BiATBOPEHHI OJWHHUIII 00’ €My Ta3y JIepKaBHUM

HNEPBUHHHUM €TaJIOHOM BU3HAYAEThCA SIK:
[ 2 2
Uey =y Uay FUgy 1)

neu,, Ta Ug, - CTAHIAPTHI HEBU3HAYCHOCTI 3a TMIIaMK A Ta B BiamosigHo.

TaxkuM 4MHOM, PO3paxyHOK PO3IIUPEHOI HEBU3HAYEHOCTI BUMIPIOBaHHS IPH BIITBOPEHH] OAMHULI
00’eMy rasy Iep>KaBHUM IIEPBHHHUM €TaJIOHOM 3 ypaxXyBaHHIM 3HA4E€HHs CyMapHOI HEBU3HAUYEHOCT1 y
BiJTHOCHOMY BHpPa)K€HHI MaTHME HACTYHHUN BUTIIAL;

U, = "A (2)
V
ne V — KOHTPOJILHUH BiATBOPIOBaHMIA 00’ €M JISPKABHOTO NIEPBUHHOTO €TaJIOHA.

BucnoBku. VY gmaHiii poOoTi 0OTpYHTOBAaHO HEOOXiMHICTH JOCHIDKCHHS METPOJIOTIYHUX
XapaKTePUCTUK €TAJOHHUX J3BOHOBMX YCTaHOBOK 3 BHUKOPHCTAaHHSM TeOpil HEBHU3HAYEHOCTI Yy
BuMiptoBaHHSX. Takok y poOOTI HaBeJEHO METOJOJOTiI0 BHUMIPIOBaHHS TEOMETPUYHUX IapaMeTpiB
JIEPXKABHOTO TIEPBUHHOTO E€TAlOHA OJIWHUII 00’eMy Ta 00’€MHOI BUTpaTH ra3y. 3MIHCHEHO pPO3PaxyHOK
HEBH3HAYCHOCTI BHUMIPIOBAHHS KOHTpPOJNEHOTO 00’emy JETY Ta HEeBH3HAYCHOCTI BiATBOPEHHS OIMHHII
00’€MHOI BUTpaTu rasy.

Cnucok nocujiIaHb.

1. 3akon Ykpaiau «IIpo MeTposiorito Ta METPOIOTIYHY HisTbHICTE» [Bim 05.06.14p. Ne 1314-VII: y penmakii
Bix 10.02.16 p. Ne 124-VI1] // Binomocti Bepxoshoi Pagu Ykpainu. — Odin. Bua. — K. : [Tapnam. Buna-Bo.
— 2014. — Ne 30. — Ct.1008. — C.2350.

2. Herpummna 1.C., Boummncekuit B.C., [xouko I1.5l. Ta iH. YIOCKOHaNeHHs AEP:KaBHOTO IEPBHHHOTO
eTajJoHa OJIMHUIL 00’ €My Ta 00’ eMHOT BUTpaTH ra3y // MeToau Ta npuiaay KOHTPoIo sikocTi, 2016. - Ne 36,
C.38-47.
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YK 004.9:620.92
METOJA BUMIPIOBAHHSA TEMIIEPATYPU BHYTPIINIHbOI
MMOBEPXHI CTIHKHA TPYBU
k.m.n. Cmpineyvxuii FO.H., Isano-@pankiscokuil nayionansnutl mexuiunuil
yHieepcumem nagmu i 2azy, Yipaina

METHOD OF MEASURING THE TEMPERATURE OF THE INTERNAL
SURFACE OF THE PIPE
Ph.D. Striletskyi Yu., Ivano-Frankivsk National Technical University of Oil and Gas, Ukraine

Beryn. TpyOomnmpoBimHHET TpaHCHOPT 3aJMIIAETHCA OJHUM 13 caMuX ©()EeKTHBHUX METO/IB
TpaHCIOPTYBaHHs. bBinpmiicte TpyO BHIOTOBICHO 13 MeTaly, SKHH € TOPIBHAHO JIETKUM 1 MIIHUM
MaTepiaioM. MIlHICTh TPyOH BH3HAYAETHCS MAKCUMAJIbHO JOMYCTUMUMH MEXaHIYHUMH HAIPY>KCHHIMU.
Tpy0a 3HAXOAUTHCS il BIUIMBOM CYKYITHOCTI MEXaHIYHUX HAIPY>KEHb, OUTBIIICTE 13 SKUX KOHTPOJIOIOTHCS
s 3abesneveHHs Oe3nmeuHoi excrutyaTtamii. JOCHiKeHHS TeMIepaTypHUX HalpyXeHb CTPUMYETHCS
CKJIQJTHICTIO BUMIPIOBaHHS PO3IOALTY TEMIEpaTypH B CTiHII TpyOu.

Buxnan martepiany. TemmepaTtypa BIUTHBae Ha MEXaHIYHI TapaMeTpH MaTepially i 30KpeMa MeTaiy.
[Ipu 3MiHI Temmeparypu MIHSIOTHCS TPYXHI BIACTHBOCTI METanly, IO MPH3BOAMTH JO 3MIHM IIBUAKOCTI
MOIIUPCHHST MEXaHIYHMX XBHWJIb B MeTali. ICHYHOTH NpHIaau, sKi O3BOJSAIOTH BUMIPIOBATH BILTUB
TEMIIEPaTypH Ha HIBHIKICTh YIbTPA3BYKOBUX XBWIIb B MeTani [1]. PesynmpTatu ix poOOTH CTBEPIKYIOTH IO
MIPU 3pOCTaHHI TEMIIepaTypH MIBUIKICTh MOIIMPEHHS XBUJIb B METali 3MEHIITY€ThCH.

CyThb 3alpoONOHOBAHOTO METONY BHMIPIOBAHHS TEMIIEPAaTypH IMOJSTae y BU3HAUCHHI PO3MOIITY
IIBUIKOCTEH MOB3/IOBXKHIX aKyCTUYHUX XBWJIb B CTIiHII TPYOH 1 3a 3HAWICHUMH 3aJIKHOCTSIMU BU3HAYCHHS
TEeMITepaTypH, sKa BiITOBITAE MBUIKOCTI HA BHYTPINTHIHN 11 TTOBEPXHI.

[IBuAKiCT, MOUIMPEHHST XBWIb OKPIM TEMIIEPATypH 3aJICKHUTH BiJ| BIACTHBOCTEH MeTanmy, sKi B
MIPoIIeCi eKCIUTyaTallii 3MiHIOIOTBCS 1 TOMY HEBiOMi HA MOMEHT BHMIipIOBaHHS. BaXIUBHMH mapaMeTpaMu,
SIKi 3MIHIOIOTBCSI 13 TEMITEpaTypoIO € BiHOMICHHs Moyt FOHra 1o mutomMoi ryctuau Metany. Lli Benmmuuau
BUMIPIOIOTECSI TIPH BiJJOMIH TeMmmepaTypi Ha IMOBEpXHI JOCIHIPKyBaHOI CTIHKH TpyOH 3a JOIOMOTOIO
MMOBEPXHEBUX aKyCTWYHHX XBWIb Penes. IloBepxHeBi akycTuuHi XBuii Penes maroTh (DyHKIIOHAJIBHY
3aJIeKHICTh 13 TIOB3JIOBXKHIMH XBWJISIMH 3a depe3 koedimient [lyacoHa skuii MOKHA BUMIPSTH 3a37alierilb
3rigHo [2].

IIBUKICT, TTOBEPXHEBUX aKyCTUYHHX XBWIb Peres BHU3HAUa€ThCs 3a pe3ysibTaTaMH BUMIPIOBaHHS
Yacy TOMmHUpeHHs (a30MaHIMyJIbOBAaHOI XBWIII CHHYCOINambHOI (JOPMHU i3 BHKOPHUCTAHHSM KOPEJAIIIHOTO
METOAy BUMiproBaHHS [3].

3a 10TIOMOTO0 MOAABIINX BUMIPIOBAHb BU3HAYAETHCS CEPEIHS IIBUAKICTD MOIIUPEHHS MOB3I0BKHIX
XBWIb B CTIHLI TpyOW pE30HAHCHHUM MeToJOM. TemmepaTypa Ha BHYTpILIHIA CTiHII BH3HA4YaeTbcA 3a
HaCTyITHOIO (hOPMYIIOI0

T, = Eo‘M+Po'C|22‘(2‘H22+H—21) ,
25-Eg-p-og +3-a71 -pg-Cp (2-}1 +u—1)
ne W - xoedinient ITyacona merany;
EO IIOYATKOBMH MOJYJIb NPYKHOCTI, Py - II0YATKOBA TMTOMA T'yCTHHa,
Cj2 - cepenns HIBUKICTh MOIIUPEHHS MOB3I0BXHBOI XBHJII B JIOCIII/KYBaHI CTiHIII TPyOH;

OlT - TeMIepaTypHUii KOe]illieHT PO3UIMPEHHS METAIy.

BucnoBku. Po3po0iieHnii MeTo 1 BUMIpIOBaHHS TEMIIEpaTypy Ha BHYTPIIIHIN CTiHIN TPyOH IT03BOJISE
KOHTPOJIIOBATH PO3IMOALIT TEMIIEPaTyp B CTAI[iOHAPHOMY TEIIOBOMY PEKHMI 1 32 BIJOMUMH 3aJI€KHOCTIMU
BH3HAYATH MEXaHIYHI HAIIPY>KEHH:I, sIKi IPY IbOMY BHHUKAIOTb, IO MiJBHUILYE iHPOPMATUBHICTE KOHTPOJIIO
CTaHy TpyOOIpOBOY 32 PaxXyHOK 301IBIIEHHS KIIEKOCTI BUMIpIOBaHUX (PI3UYHUX ITapameTpiB.

Cnucox nocu/aaHb.

1. bopuco b.®. Cnocob ompeneHus TtemmeparypHoro koedduiuenta CKOpocTH yiubTpazByka/ b.d.
Bopucos, A.W. Hen6aii // SU Ne 1742632. GO1H 5/00. omy6m. 23.06.92, 6101m.Ne23.

2. Crpinerpkuii FO.M. Meton HepyiHIBHOTO KOHTPOIIO CTAHY CTIHOK METAJICBOrO TPYOOMPOBOIY 32 3MiHOO
koeoimienta [lyaccona / MeToau Ta npuiaad KOHTPOJtO sikocTti. Ne36, 2016. cr.17-21.

3. Crpinenpkuii ¥0.1. Jlociimkenns nepexiqHoro iMmeancy i30MsIiHOr0 MOKPHTTS TTiA3eMHHX METaleBUX
TpyOompoBoAiB// MeTony Ta mpuiiaau KOHTPOITO stkocTi. Ne38, 2017, cT.14-21.
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VJIK 531.7
BIIJIMB OLIIHOYHUX XAPAKTEPUCTUK CTAHY IH®OPMALIIHO-
BUMIPIOBAJIbHOI TEXHIKM HA METPOJIOTTYHY HAJIIMHICTh

k.m.n. Tomawescokuit O.B., 3anopizexuii HTY; 0.m.n. Ienamkin B. Y., /[ninpooseporcuncoxuit HTY

THE INFLUENCE OF THE ESTIMATED STATUS CHARACTERISTICS OF
INFORMATION AND MEASURING EQUIPMENT ON METROLOGICAL
RELIABILITY
Ph.D. Tomashevsky O.V., Zaporizhzhia National University; Doct. Ignatkin V.U., Dniprovsk State
Technical University

Beryn. Jlns  3a0esmedeHHS BUCOKOiI  SKOCTI  MIPOMHCIIOBOI  MPOAYKIii, TPH MPOBEICHHI
EKCIICpUMEHTAIPHIX HAYKOBUX JOCTIPKEHb BEIHKY pOJIb Tpa€ METPOJIOTIYHA HaAMIHHICTE poOOTH
iHpopmariitHo-BuMiproBanbHOT TexHiku (IBT), mo mnpuiiMae ocoOnuBY aKkTyalbHICTH 3 TiJBUIICHHIM
cknagaocti IBT Ta mmpokuM BHpOBaKEHHSIM KOMITIOTEPHUX TexXHONOTiH. [ligTpuMka HamidHOCTI poOOTH
IBT € BakBOIO 3a/1a4ueio METPOJIOTIYHOI CIIY)KOM MiAIPUEMCTB Ta opraHizamiit. s pimeHHs miei 3amadi,
mepur 3a Bce, MOTPIOHO BU3HAYMTH BIUIMB XapaKTEPUCTHK, IO OIIHIOWTH craH 3acobiB IBT, Ha ix
METPOJIOTIYHY HaIiiHICTb.

Bukaan marepiamy. Hanmiitnicte 3BT Mo)xHa yMOBHO pPO3IUIMTH Ha TEXHIYHY 1 METPOJIOTiUHY
HamifHicTs [1,2]. Metponoriuna HazgiiHicTs IBT — me iX BiacTUBICTh 30epeKeHHS IpaIe3IaTHOTO CTaHy
YIPOJIOBXK JeSKOoTo dacy. Bimmosa 3acoby IBT - 1ie moais, mos'si3aHa 3 MOPYUICHHIM HOTO Mpare3aaTHOro
CTaHy 1 BU3HAYAEThCS SK METPOJIOTiYHA BiMOoBa. OCHOBHHMH IMOKAa3HWKAMH METPOJIOTIYHOK HAIIHHOCTI
IBT €: T, - cepenns HapoOKa (HampalfoBaHHsA) Ha sBHY BiZIMOBY; 7,- CepelHE HaNpallOBaHHSA HA PEMOHT.
BusHaunmo, HOpMOBaHHMIT ITOKAa3HUK METPONIOTiYHOT HapiitHOCTI, sK: ©,=T,/T,.

Jo owiHOYHMX XapakTepHcTHK cTaHy 3aco0iB IBT, mio Bu3HawaloTh iX TEXHIYHY HAmiHHICTb,
BimHOCATE. Pj; - IMOBIpHICTIO TMOMIIIKOBOI MiarHOCTHKH BiAMOBH; Ppp - iMOBipHICTIO mpomycky (He
BUSIBIICHHS) BiZiIMOBH; K - koeditienToM rotoBHOCTI; K — KoeditienTom BiporigHocTi [1-3].

Ha migcraBi qocuTh CKITaIHUX aHANITHIHUX MOJIENEH, 3aponoHoBaHuX B [1,2], 3po0iieHi KopucTi s
MIPAKTUIHOTO 3aCTOCYBaHHS po3paxyHKH (Tabmwmimi 1,2), MO MOKa3yioTh 3B'SI30K MOKA3HWKA METPOJIOTIdHOT
HaJiHOCTI @), 1 OCHOBHUX XapaKTEPUCTUK TEXHIYHOI HAAIHHOCTI.

Taomuus 1
3anexHiCTh HOPMOBAHOTO IMOKAa3HWKA METPOJIOTiuHOI HamiiHOCTI O, Bix Benwuunu K, Kp , ipu Pyp = 0.04

P 0 0.05 0.1 0.2 0.3 0.4 0.5 0.6
Kr 0.382 0.371 0.371 0.355 0.333 0.303 0.264 0.212
Kz 0317 ]0.279 0.232 | 0.098 4-10° [3-10° |1-10° |1-10™
0, 0.55 0.582 0.588 0.6003 0.615 0.633 0.654 0.72
Tabmuus 2
3aneXHiCTh HOPMOBAHOTO IMOKAa3HUKA METPOJIOTiuHOI HamiiHOCTI O, Bix Benwunuu K, Kp , ipu P; = 0.02
P |0 0.1 0.3 0.5 0.7 0.9
Kr 0.35 0.36 0.374 0.391 0.408 0.42
K3 0.098 0.097 0.098 0.096 0.09 0.06
0, 0.602 0.596 0.584 0.572 0.56 0.547
BucHoBku. BusHaueHo, 1110 HOPMOBAaHHI TOKAa3HHK METPOJIOTIYHOI HamiHOCTI (cepemHe

HaIpaIfloBaHHsI Ha PEMOHT BiJHECEHE IO CepeaHiii HapoOKWM Ha sBHY BiIMOBY) Oyme 3pocTaTh 3i
301IBIIIEHHSAM IMOBIPHOCT] TOMUJIKOBOI JIIATHOCTHKH BIIMOBH 1 31 3MCHILICHHSIM KOC(QII[IEHTIB TOTOBHOCTI Ta
BiporimHocTi. 31 3pocTaHHAM iIMOBIPHICTIO HE BHSBIICHHS BIIMOBH 3POCTalOTh KOE(II[iEHTH TOTOBHOCTI Ta
BipOTiHOCTI Ta 3MEHIIYEThCS HOPMOBAHHI MTOKA3HUK METPOJIOTIYHOT Ha{IHHOCTI.

CnHcox MocuJiaHb.
1.Irnatkin B.Y., Bitkin JI.M. MetponoriuHa HaailHICTh 3ac00iB BUMiproBasibHOI TexHikH / B.Y. IrHatkis,
JLM.Bitkin / BumiproBanbHa TexHika Ta MeTpodoris, Ne 69, 2008 p. — ¢.158-165.
2.Irnatkin B.Y. MoaesroBaHHS IIPOIECIB METPOJIOTIYHOIO 00CIyroByBaHHs 3ac00iB BUuMiproBaHHs / BicHHK
nBuryHoOynyBanus, 2014, Nel, ¢.161-167.
3.Irnatkin B.Y., TomameBcbkuii O.B. KopekTyBaHHs TpHBanocTi MiKIOBIpOYHHX iHTepBajdiB 3aco0iB
BUMIpPIOBAJIbHOT TEXHIKM 3a iX HOTOYHMM TEXHIYHUM CTaHOM / ABHALIMOHHO-KOCMUYECKAas TEXHUKA M
texHonorus, 2015, Ne 8(125), ¢.119-122.
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VJK 621.317; 621.643
BIIJIUB ITIAPAMETPIB I'PYHTY HA NOCJ/IIIKEHHSA CTAHY
I3OJIHI_[Ii NIA3EMHUX TPYBOIIPOBO/IB
k.m.n. Hux B.C., k.m.n. Asopcokuii A.B., Isano-Dpanxiecokuil HayioHATbHUL MeXHIYHUL
yHieepcumem nagmu i eazy, Yrpaina

SOIL PARAMETERS INFLUENCE ON ANALYSYS OF BURIED
PIPELINES COATING CONDITIONS
Ph.D. Tsykh V.S., Ph.d. Yavorskyi A.V., Ivano-Frankivsk National Technical
University of Oil and Gas, Ukraine

Beryn. [ligzemHui TpyOONpoBOaM BiAIrpaloTh 3HAYHY POJIb B CUCTEMi TPAHCHIOPTYBaHHS CHEPTrOHOCIIB
TEPUTOPIEIO HAIIOT IepKaBH. 3 4aCOM iX CTaH 3HAYHO MOTIiPIITYETHCS i/ JIE0 30BHINIHIX BIUIMBIB, IO MOXE
TIPU3BOJIUTH 10 BUHUKHEHHS aBapiiiHux cutyariiii. st 3amoOiranHs ¢piHAaHCOBHX Ta MaTepiaJbHUX BTpaT
BHACITIZIOK aBapiii, BHHUKA€E MOTpeda CBOEYaCHOTO Ta ONEPATHBHOTO KOHTPOJIIO CTaHy TaKUX TPYOOIIpOBOIIB.

Bukaan martepiaay. Ilix yac oOcTexxeHHS MiA3eMHUX TPYyOOTIPOBO/IiB Ha HAsIBHICTH e()eKTiB 130111
BXJIUBY POJIb Bifirpae iH(GOpMAIliS MOJ0 MapaMeTpiB IPYHTY, SKUH OTOUYE MOCIHIIKYBaHY KOMYHIKAITIIO.
Jocuth 4acto, 0COOTUBO HA TEPUTOPIi CKIATHUX TEXHOJOTIYHUX 00’ €KTIB (TaKUX K HaTONepeKadyBalbHI
YM Ta30KOMIIPECOPHI CTaHIii), MOXXKHA 3YCTPITH IUISHKH TPyOONPOBOAIB, SIKi MPOJSATAIOTh HE TUIBKH MiJ
OIHMM BUAOM IPYHTY, aje 1 HiAg Pi3HUMU HOKPUTTSAMH — acdanbToM, mebeHem i T. iH. Okpim TOTO,
napaMeTpu TPYHTY MOXYTh CYTTEBO BiJIPI3HATHCS (BOJOTMH YHM CYXWH IICOK, CYIJIMHOK). TakoX Cimij
3BEpHYTH YyBary Ha Te, IO JesKi THUIM IPYHTIB uepe3 MiABHILNEHY KOPO3iiHY aKTHUBHICTb, MOXYTh
3MIHCHIOBATH 3HAYHUI BIUTUB HA PO3BUTOK KOPO3IMHUX MPOIIECIB MaTepiany mia3eMHuX Tpybomposois [1].

V 3B’s3Ky i3 HaBeJCHUM BHIIE, BUHUKAE HEOOXIAHICTH OI[iIHIOBAaHHS BIUITMBY OTOYYIOYOTO IPYHTOBOTO
Cepe/IOBHINA Ha Tpolec OOCTEKEHHSI CTaHy 130JIALIHHOTO MOKPHUTTS IMiA3EMHUX TPYOOIPOBOIIB. 3 METOO
MaKCHMaJbHO TOYHOI'O BHSIBICHHA Micus JedeKTy 130iLii 3aIponoHOBaHO IIOUYEProBO 3aCTOCOBYBATH JBa
€IIEKTPOMArHITHUX METOAM KOHTPOJIIO: (ha3oBHii Ta aMILIiTyaHui [2]. OQHaK y HaBeIEHUX 3aIeKHOCTIX [2]
MpUAMAaNocs, MO THI TPYHTY Ha JOCITIKYBaHIN JUISHIN € OTHOPIIHUAM, a JOCHIKEHHS TOITUPIOBATUCS
TIJIBKY Ha MiA3EMHI TPyOOIPOBOIH, SIKI PO3MIIIYBAIKCS I1iJ] OJTHUM TUIIOM IPpYHTY. [[s po3mmpenHs cepu
Iil OTpUMaHUX TEOPETUYHUX 3aJECKHOCTeH HEOOXiZHO JOJATKOBO MPOAHANi3yBaTH BIUIMB 3MiHU IHTOMOTO
OTIOpY TPYHTY Ha AOCHIKYBaHUX MUISTHKAaX MiA3€MHHUX TPYOOIpPOBO/IIB.

Ha ocHoOBi npoBeJeHUX IOCHIIKEHb [2] OTpUMaHa TEOPETHYHA 3aJIeKHICTh AJSl BU3HAYEHHS 3CYBY
(ha3u BUMIpIOBAJILHOTO CUTHAIY 32 HAsBHOCTI PI3HHUX IPYHTIB Ui O6e31eeKTHUX AUISTHOK TPYOOIPOBOIIB:

0= 2nf Re(lp +Ls; + Ls2)Cc
Z; +Ry+Rc +Rg

ne Z; — BXigHwii omip rexeparopa, Om; R, — omip posrikaHHIO cTpyMiB y IpyHT 3 TpyGompoBoay, Om/m;

(1)

Rc — moronumii omip i3ossmiiaoro nokpurts, Om/M; Ry — morouHwmit omip orodyrodoro rpyHry, Om/m;
L, - mnoromna inmykrusHicte TpyOompoBoagy, I'm/M; Ly — BHyTpimHS iHAYKTHBHICTB IPYHTY SIK
IPOBiHKKA, sKKiT 0TOUye TpyOonposin, ['u/m; L, — 30BHimHS iHxykTHBHICT TpyOONpoBOay, ['n/M; C. —
emuicTh i30mmauii, ®; f — poboua wacrora, I'; @ — 3cyB a3y BUXiJHOTO CUIHATY BiTHOCHO BXiIHOTO, Pa.

[Tapamerp Lg; po3paxoByeTbCs 3riHO HACTYIHOI 3aJI€KHOCTI:

Lgy =2-107 (.98 In(rp + ¢ )/ T / ps ). @)
ne T, — 30BHIIUHIN pajiyc AOCIIIKYBaHOTO TPyGONMpoBOLYy, M; J ¢ — ToBIUMHA i3omswii, M; f — wacrora
3MIHHOT'O CTpyMy IreHeparopa, ['l; pg — nuTomuii omip rpyHTy, siKMil oTo4ye TpyOonposia, OM-M.

BucnoBku. Otpumani 3anexxHocTi (1) Ta (2) 1al0Th 3MOTY OI[IHIOBATH BIUTUB ITAPaMETPiB OTOUYHOUOT0
IPYHTOBOT'O CEpEAOBHUINA HA MPOLEC BHUABICHHS NE(EKTiB i30JALIMHOTO MOKPUTTS Mix 4yac OOCTEXEeHHS
IUISHOK TiI3eMHHUX TPyOOIpPOBO/IIB.
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YAK 631.171
BUCOKOE®EKTUBHUI HATPIBAY JJIA CUCTEM EJIEKTPUYHOT' O OITAJIEHHSA
k.m.n. Bawpuwax C.II., Kapnamcwra Qinia Yxpaincokozo oepacagrnoeo yenmpy padiouacmom, m. learno-
@panxiscok, Yrpaina; Jdammepm I1., hipma bow, Anemenkynwumaom, Hineuyuna

HIGH-PERFORMANCE HEATER FOR ELECTRIC HEATING SYSTEMS
Ph.D. Vashchyshak S., Carpathian affiliate the Ukrainian State Centre of Radio Frequencies, Ukraine,
Lammert P., Fr. Bosch, Altenkunstadt, Germany

Beryn. {06 ctBopuTH KOMGOPTHI YMOBH Y NPUMIILLEHHSX, 1€ Mepe0yBalOTh JIOIHU, 3aCTOCOBYIOTHCS
pi3HOMaHITHI cucTeMu omaneHHs. HaliedekTuBHINN 3 HUX — I cHCTeMH enekTpuyHoro omaneHHs, KKJI
akux carae 99%. OCHOBHHMH HEJOJIKaMH iICHYIOUHX MPHUJIAIIB €JIEKTPHUYHOTO OTAJIeHHS € X TPUBAIHMN Yac
pO3IrpiBy Ta meperpiBaHHs HOBITPs BIAKPUTUMH cripaisamu. s yCyHEHHS IUX HEXOJIKiB CIPOEKTOBAHO
BHCOKOC(EKTUBHUI HarpiBady, 10 A€ 3MOTY OpraHi3yBaTH ONAJICHHs IPUMIIIEHHS 32 KOPOTKUH 4ac.

Buknang matepiaay. KoHCTpyKITito HarpiBHOTO €JIeMEHTa HarpiBada 300pakeHo Ha puc. 1, a. Kopmyc
eJIEMEHTa CKJIAJIA€ThCS 3 JBOX ATIOMIHIEBHX IMaHENeH, 3’€JHAHUX MK COO0K KOHTAaKTHOK 3BapKOIO, MIiXkK
SKAMH PO3MILIICHO IIap TEPMOPE3UCTUBHOI macT. IlacTa CHyXHUTh JDKEepeIoM TeIula eJeMeHTa i
HarpiBa€TbCs BiJl MOCTIMHOTO YU 3MIHHOTO CTpPyMY, IO IIOJAETHCS HAa BHUBOAM JKUBJICHHS. 3aBISIKU
3aCTOCYBAaHHIO TEPMOPE3WCTUBHOI TMACTH BJANOCS BUPIBHATH TEMIIEpPAaTypy MO MOBXKHHI HArpiBajIbHOTO
eJleMeHTa. 330BHi allfOMiHI€BI IIACTWHHU MOKPUTI TOHKHUM IIApoM cpi0iia JUis 3MEHIICHHS 4Yacy Iepenadi
TeIJla BiJg aMIOMiHIEBUX MaHesJed A0 HaBKOJHMIIHBOIO CepeloBHINA 1 3a0e3ledeHHs MaKCHUMajbHOT
TEIUIOBI1a4l €IEeMEHTA.

{06 3anmo0irTH eNeKTPUYHOMY KOHTAKTy TEPMOPE3UCTUBHOI MACTH 1 mapy cpidia 3 aloMiHIEBUMH
MaHesIMM, Ha HHUX 3CEPEIMHM i 330BHI HAHOCHTHCS TOHKMH MIap i30JALilHOT IpyHTOBKU. Enexkrpuuna
TTOTY>KHICTh OJTHOTO HarpiBHOTO ejieMeHTa cTaHoBHTH 100 BT.
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Pucynok 1 — HarpiBHuii eJ1eMEHT BUCOKOS()EKTUBHOTO HarpiBaya a) Ta 6arapesi 3 eKpaHoM 0)

HarpiBai enemeHTH 00’€aHYIOTBCS B Oartapero (puc. 1, 0), ska criepely 3aKpUBA€ETHCS CIEIialbHO
CKOHCTPYWOBAaHUM CKJIOKEpAaMIYHUM €KpaHOM, IO MAa€ MAaKCHUMYM IIOTY>KHOCTI BHUIIPOMiHIOBaHHS B
miamazoni 5—15 uM. lle mo3Boise HANpPAaBIATH BCEpEIUHY TPHUMINICHHS TUTBKH Te iH(padepBone (1Y)
BUIIPOMIHIOBaHHS, SIKE € KOPUCHE JJIsl OpPTaHi3My JIFOJMHU. BOKOBHHM 3K HarpiBaya BUMIPOMIHIOIOTh Y BCbOMY
[U-gianazoni. Takoxk HarpiBay CTBOPIOE KOHBEKTHBHI TEMJIOBI MOTOKH CEPEAHBOI IHTEHCHUBHOCTI, SKi
CITy’KaTh JJI51 IEPEKPUBAHHS AOCTYILY Y MPUMILICHHS XOJOJHOTO MOBITPS 3-11i1 BIKOH.

[lepeBaramm Takoro HarpiBaya € He3HauHI rabapWTy Ta Maca, HU3bKHH Yac po3irpiBy no pobouoi
temnepatypu (10 20 c), BUCOKa TeIuioBa €(DEKTHBHICTh Ta CKOJOIIYHICTh. TakoX, 3aBASKH HAHECEHHIO
TEPMOPE3UCTHUBHOI ITACTH HA CIEIialbHY CITKY, CyTTEBO ITiIBUIIMIACS HAIHHICTh HATPIBHUX €JIEMEHTIB.

BucnoBku. HarpiBau 3 HarpiBHUMH €JIEMEHTaMH Ha OCHOBI TEPMOPE3WCTHBHOI TACTH €
BUCOKOC(DEKTUBHUM EJICKTPHUYHUM MPHUIAJOM, IO Ja€ 3MOTY OOIrpIiTH NPHUMILICHHS 3a KOPOTKUH dHac,
36KOHOMHTH €JIEKTPOCHEPTiio 1 CTBOPUTH ONTUMAIIBHI YMOBH JUISI IIPali 1 BiANOYHHKY JIIOACH.
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YK 336.143
KAMIH 3 HOI[BII?'IHOIO BOJSAHOIO COPOYKOIO TA
TEPMOEJIEKTPUYHOIO BATAPE€CIO
k.m.n. Bawguwaxk L.P., I6ano-PpanKiscoKuil HayioHATbHUI MeXHIYHULL YHIGepcumen Hagmu i 2azy,
Yrpaina, lllepemema T., pipma Monoenic I'noban, Hoio Hopx, CLLIA

FIREPLACE WITH DOUBLE WATER TUBE AND
THERMOELECTRIC BATTERY
Ph.d. Vashchyshak I.R., lvano-Frankivsk National Technical University of Oil and Gas, Ukraine;
Sheremeta T., Company Mondelez Global Inc, New York, USA

Introduction. Fireplaces in private homes are used to create comfort and heat the room with warm air.
Recently, widespread fireplaces with water tube, which are used in house water heating systems. In
fireplaces with water tube thermal efficiency is much higher than that of an ordinary fireplace. The process
of combustion of fuel in fireplaces with water tube is also much longer. But, a temperature can strongly grow
here. From this heating can overheat the firebox with a water contour and a failure will happen. To prevent
this, we propose a design of a fireplace with a double water tube and a thermoelectric battery.

Presentation of the material. Due to the fact that elements of the thermoelectric battery produce
enough electricity only if there is a significant temperature difference they should be placed in the fireplace
accordingly. The water tube of a fireplace has two contours placed one after another. The first contour is
placed further away from the heat source. This contour provides cold water from the pipeline. The first
contour serves to cool the elements of the thermoelectric battery. The second contour directly contacts the
heat source and serves to heat the elements of the thermoelectric battery. Also, in this second contour the
water is heated in the heat exchanger for the heating pipes.

The structure of a fireplace with a double water tube is shown in Fig. 1. Cold water from pipeline 1
through crane 2 is fed into the first contour (3) of the double water tube. In the second contour (4) double
water tube there is a heat exchanger (5) of the water heating system. The heat exchanger (5) is connected to
the radiators of the heating system (6) and the circulation pump (7). Between the contours of the double
water tube there are elements of the thermoelectric battery (8). Surpluses of water, which arise up at heating
of the first and second a contour, retire from them through the tubes (9). Excess water arising from the
heating of the first and second contour is removed through the nozzles (10) and fed into the expansion tank
(11). The cooled water from the tank (11) enters to the second contour of the double water tube for heating.

i
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Figure 1 — Structure of a fireplace with a double water tube

The calculations carried out show that at the power of a fireplace with a double water tube of 20 kW,
the power of the elements of the thermoelectric battery can reach 1 kW.

Conclusions. The developed design of fire-places allows to avoid the overheat of firebox with the
water tube through the presence of two-contour circuit. At the overheat of water on the second contour, to it
add cold water from the first contour through the expansion tank. The first contour is filled up cold water
from a pipeline. Control of temperature of the fire-place with double water tube is carried out the automatic
system. Energy from a thermoelectric battery can be used to operate of circulation pump, for the system of
automation and for lighting in the house.
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YK 681.2.53.082.3
JAUHAMIYHI CUHTE3ATOPH JJISA HEPEBIPKU 'ASOAHAJIITUYHUX 3ACOBIB
k.m.H. Bawkypak FO.3., 0.m.n. Tenarox 3.M., 0.m.n. [inai LB., Hayionanoruil
Yuieepcumem "Jlvsiscoka Ilonimexunika"

DYNAMIC SYNTHESIZERS FOR GAS ANALITICAL MEANS TESTING
Ph.D. Vashkurak J.Z., Doct. Teplukh Z.M., Doct. Dilay 1.V., Lviv Polytechnic National University

Beryn. 3poctaHHsS moTpeOM y pPI3HOMaHITHHUX Ta30BUX CyMilllaX 3aJaHOTO CKJIay 3YMOBJICHE
BJOCKOHAJICHHSIM iICHYIOUHMX 1 PO3pOOJICHHAM HOBUX TEXHOJIOTiH (MiKpOEJIEKTpOHiKa, 010JI0Tis), a TAaKOXK AT
nepeBipku  (TpaxyroBaHHS) Ta30aHATITHYHHX 3ac00iB 1 HayKoBO-mochmigHmx poOit. ["a3oBi cymimri
IIPOAYKYIOTh PI3HHMH METOJaMHU, MPOTE NPOMHUCIOBOIO MOIIMPEHHS HAaOyB OJUH 13 CTATUYHUX — METOJ
napuialibHUX THCKIB (B OalloHaX MiJg BUCOKUM THCKOM), SIKMH TOKJIaJeHHH B OCHOBY LIEHTPajli30BaHOL
CHCTEMH OJEP)KaHHS CyMillleil Ha ra30HANOBHIOBAIBHUX CTaHLisfAX. OJHAK MPUTOTYyBaHHS TaKUM METOJOM
CKITATHUX 0araTOKOMITOHEHTHHX Ta30BUX CYMIIIEH 3aaHOro CKIaAy Ta iX 30epiraHHs € yCKIaJHCHHM, a
4acTo 1 HEMOXIJIMBUM. [lepClIEKTUBHUM METOJOM TPUTOTYBaHHS CKJIQJAHUX Ta30BUX CyMiled €
ra3oMHAaMIYHUI POCETbHUN, Ha OCHOBI SIKOTO HA MICILi CIIOKMUBAHHS HEIEPEPBHO MOXKHA OACPKYBaTH
0araTOKOMIIOHEHTHI CyMillli 33JJaHOTO CKJIay.

Bukian marepiany. Ha cuHTe3 ra3oquHaMiuHUM METOJOM BILIMBAIOThH Pi3HI 3aBaju, HAWOLIbIIC 3
SKMX — 3MIiHH 30BHIIIHIX THUCKIB (THCKH JKepesl KOMIIOHEHTIB, 0apOMETPUYHOrOo i THUCKY Ha BHXOIl
MIPUCTPOIO), & TAKOXK 3MIHU TeMIIepaTypH JOBKILIA i B JpKeperaax KOMIOHEHTIB. Lli 3aBaan cripHuuHSIOTH
BIIXWJICHHS KOHIICHTpAIlI KOMITOHEHTIB y CYMIIITi BiJ 3aJaHNX IMOHAWMeHIIe Ha piBHI 2—3 %.

BrivB 30BHINIHIX THCKIB OOMEXYIOTH pI3HUMH 3aco0aMu  CcTa0umi3alii THCKIB, SK IIPaBHIIO,
HaJUTMIIKOBUX HA BXOJaX JO3YIOYHX JApocertiB. Bimomi Takoxk iHIIN METOIU 3MEHIIEHHS BILTUBY 30BHINTHIX
THCKIB, 30KpeMa cTadiTi3amicro abCoMIOTHUX THUCKIB Ha KIHITIX MTO3YI0UNX Kamiasapis. [Ipore Bkazani MeTomu
He 3a0e3MeuyIoTh CYTTEBOTO YCYHCHHS BIUIMBY 30BHIIIHIX THCKIB y Ta30[MHAMIYHMX CHHTE3aTOpaXx.
BcranoBneHo, 110 BUPIBHIOBaHHS THCKIB Ha KIHIPIX IO3YIOUHMX KamlIIpiB y cXemi cymaropa MpHU3BOAUTH,
LIOHaMMEHIIe, 10 YaCTKOBOi KOMIICHCAMil BIUIMBY 30BHIIIHIX THCKiB. Lle 3yMOBIEHO OJHOHANPSIMIICHICTIO
3MIiHU THCKIB 1 BIITOBITHUMH 3MiHAMHU BHTpaT JO30BAaHWX KamisipaMu KOMIOHEHTIB. [loBHa KommeHcaIlis
BIUIMBY 30BHILIHIX THCKIB MO)ke OyTH 3a0e3neueHa BHOOpPOM pO3MIpiB KamiiApiB i3 onep»aHoi HaMu
CHCTEMH PiBHSHb. 3aCTOCYBaHHS JO3YIOUHMX KaliIsApiB, pO3MIpH SIKUX BiIPI3HSIOTHCS BiJ PO3PaxXyHKOBHX,
CIIPUYMHSE BiIXHJICHHS KOHIICHTpAIlli KOMIIOHCHTIB Bil 3aBmaHuX Ha piBHI 4 % BigH. lle BiaxuiaeHHS mpu
notpedi MOKHA 3MEHIIUTH CKOPOYEHHSM JIOBXHH KallUIIpiB  NpPU  BHUMIPIOBaIbHOMY KOHTPOJI
ra3oaHaji3aTOpoM 3HA4YeHHS KOHIEHTpalili KOMIIOHEHTa B CHHTe30BaHiii cymimi. Po3poOnenuii i
JOCITIIKEHIH CHHTe3aTop nBoX cyMimeit — 6inapHoi (CO,+N,) i moTpiitHOT (O,+CO,+N,) mis kamiopyBaHHsS
aHaJlizaropa rasiB y KpoBi. BcTaHOBIICHO, 1110 TpaHUYHI BiXUJICHHS KOHIIEHTPAIii KOMIIOHEHTIB Bijl BIUIUBY
30BHINHIX THCKIB He mepeBumyioth 4-10° %/xlla, a ToMy HUMH MOXHA 3HexTyBaTH. CHHTE3aTOpH i3
CXEMOI0 BHPIBHIOBaHHA THCKIB 1 KamisipaMu, po3MipH SKAX BH3HAa4YeHI 3a KOMIEHCAliHHUMHU
3QJICKHOCTSIMH, TPAKTHYHO HE 3aJIeKaTh BiJ BIUIMBY 30BHIIIHIX THCKIB 1 HE MOTPEOYIOTh BHCOKOTOYHHX
3aco0iB ix crabimizarii.

BrimB TemmnepaTypu yCyBaiOTh, SIK MPAaBUIIO, TEPMOCTATYBAHHSIM 3 BHUKOPHCTaHHSAM EIEKTPHYHHX
HarpiBaJIbHUX €JICMCHTIB, SIKi € TOTCHINIIHO HEOS3METYHUMH Y pa3i poOoTH 3 BUOYXOHEOE3MEUHUMHU Ta30BUMH
cyMimramu. BupiBHIOBaHHS TeMIepaTypy B KaHaax KOMIIOHEHTIB YMOJKIIMBIIIOE YaCTKOBY KOMIICHCAINO il
BIUIMBY Ha KOHIIGHTpALil KOMIIOHEHTIB OICp)KyBaHUX cyMimie. Lle 3yMoBiIeHe OZHOHAIPAMIICHICTIO 3MiHU
TEeMIepaTypH 1 BIAMOBIAHO B’SI3KOCTEW, TYCTHH BCIX JI0O30BaHMX Ta3iB, a B Pe3yibTaTi i IX BUTpAT 4epe3
Kamiysipyd. Jlns TOBHOI KOMIIEHcAllii BIUIMBY TEMIIEpaTypd Ha KOHILEHTpalii KOMIIOHEHTIB Ha BHXOMIl
3MillyBadya MOTPiOHO peami3yBaTH NapamMeTpU4Hy OINTHMi3alil0 KOHCTPYKTUBHHX PO3MIpPIB T03YIOUHX
KaIliJIsipiB  cymMaropa MOTOKiB. Hamu ojepikaHi KOMIICHCAIIWHI 3aJIeKHOCTI JJIsi BU3HAYEHHS pPO3MIpiB
JO3YIOYMX KaIisIpiB AUHAMIYHOTO 3MilllyBada, sKi 3a0e3MeuyioTh MiHIMi3aIlii0 BINTUBY TEMIIEpPaTypH Ha
KOHIICHTpAIlii KOMIIOHEHTIB cyMimri. Po3poOneHuit i AOCHiPKeHW BHUCOKOTOYHUN CHHTE3aTOpP Ta30BHX
cyMimeit s KamiOpyBaHHsS CUTHAII3aTOPiB MeTaHy. BcTaHOBIIGHO, 10 TPaHUYHI BiIXHIICHHS] KOHIIEHTpAIi i
KOMIIOHEHTIB Bijl BIUIMBY 30BHIiIIHIX THCKIB He mepeninyiorh 107 %/K, a TOMy HAMH MOKHA 3HEXTYBATH.
lNa3oprHaMivHi CHHTE3aTOPH 3 KalIsApaMu, PO3MipH SKHX BU3HAYEHI 32 KOMIICHCAI[IMHUMHU 3aJIC)KHOCTSIMH,
MPaKTUYHO HE 3aJIeKaTh BiJl BIUIMBY TeMIEpaTypH i He MOTpeOyIOTh BUCOKOTOUHUX 3ac00iB ii crabimizarii.

BucnoBku. KoHCTpYKTHUBHI PO3MipH J03yIOUHX KamiispiB, BU3HAYEHI 3 YMOB MiHiMi3allil BIUIMBIB
THCKIB 1 TeMIiepaTypH, He 30iraroTbcs i TOMY I KOHKPETHOTO CHHTE3aTopa HEOOXiMHO BH3HAYATH iX
ONTUMAJIbHI 3HAUYCHHS.
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MODELING OF AUTOMATED SYSTEM FOR MAGNETIC
SUSCEPTIBILITY MEASUREMENT
Ph.D. Vasylenko O.V., Ph.D. Snizhnoi G.V., Zaporizhzhya National Technical University, Ukraine

Introduction. For measure of magnetic susceptibility, which has a high informative value when
conducting research on the structural state of austenitic materials, various installations are used, for example,
magnetometric scales with the registration of the zero position on the basis of determining the frequency
change of LC generator. The block diagram of the automated system for magnetic susceptibility measuring is
given in [1], the control of the measurement process is carried out by a microprocessor system. During the
development of the system, the simulation and block design principle were applied, which allowed to
automate and increase the accuracy during measurement of magnetic susceptibility.

Presentation of the material. The optimality of the projected system was checked by mathematical
modeling, which was carried out in two stages: the construction of the model according to the selected
criteria (modeling) and the implementation of the model experiment (simulation). The purpose of the
simulation is to determine the quality of the system (stability, dynamic characteristics, sensitivity) and
choose the directions of its parametric (structural) optimization.

To achieve this goal, the conceptual model of the automated magnetic susceptibility measurement
system: model and macromodel of elements and subsystems of different levels of abstraction [2] has been
developed; analysis of static and dynamic characteristics in the environment of the ECAD program Micro-
Cap 11 Evaluation Version has been conducted. The resulting model is dynamic, nonlinear, quasi-causal [2].
At the stage of its simulation, behavioral elements, adapted for modern algorithm Spice 3G, which allows
solving nonlinear algebra-differential equations with programming elements, has been widely used.

1. Measurement subsystem on Colpitts oscillator;

2. Finding the frequency difference - DELTA_FREQ; displacement of the rod - POSITION1; .DEFINE LO 6 5
3. Current/voltage for compensating system - V_COIL; .DEFINE k 6E5
4. Emulation of PWM signal - PWM_RES; .DEFINE S 12.6E-6
5. Result displacement in compensating system - POSITION2; .DEFINE m 2E-3
.DEFINE FERR 0 6. Stoletov curve fitting.
.DEFINE FREQ_Base 300k
.DEFINE FRES 1/(2*PI*SQRT(L(L1)*(C(C1)*C(C2))/(C(C1)+C(C2)))) DEFINE INITIAL 0 3

\DEFINE DELTA FREQ_Base-FRES+FERR
.define LMOD ((T>80m)*(8080n)+(T<=40m)*(8041.5n)+((T<=80m)AND(T>40m))*(8u))

1/2*(I(RCOIL)*2)*R(Rmu)*MUO*k*S
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Figure 1 — Model of automated measurement system for Micro-Cap 11

Conclusion. New approach, chosen for measurement system modeling lies within the multidomain
modeling paradigm, which allows us to investigate a wider spectrum of characteristics of nonlinear dynamic
systems, in contrast to the standard approach adopted in the theory of automatic regulation, which focuses on
the analysis of stationary processes in linearized systems. The developed model meets the criteria of
adequacy and efficiency and open for editing. New subsystem’s models can be used for research other ACS:
model of PWM controller, model of oscillator with variable frequency, for example.
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Beryn. 3 ormsaay Ha BiggalleHICTh Ta30BHX CBEP/IOBHH (IIOJIHOBI YMOBH PO3TAITyBaHHS), BiICYyTHICTh
MOCTIHHOTO ~KOHTPOJIO OCHOBHHX TEXHOJIOTIYHHUX TapaMmeTpiB iXHBbOI pOOOTH Ta MOXKJIMBICTh
HECAHKIIIOHOBAHOTO BTPYYaHHS B pOOOTY, BHHHKA€ TOCTpa HEOOXiJHICTH IPOEKTYBAaHHS CHUCTEM
mucTaHIitHoro KoHTpoio ceepaouH (Hagam CIKC) Ha 06’exrax [TAT "Yxkpuadra”.

Bukaan matepiaay. BpaxoByroun Buieckaszane, pozpooneno CIAKC nns cBepanounu Nel80 HI'BY
"[TontaBanadroras”. Cucrema npusHadena st 360py iHGOPMALi PO CTAH TEXHOJOTTYHHX MAPAMETPIB
rupna cBepmioBuHn Nel80, mepemaBanHs ii B agmiunOymini [II'PC IIBHI-2 (texnomory) ta HI'BY
"[lonTaBanagroras" (cepBep, cekTop AUCIETUEpU3alii, CIIy>)kOy TEXHIYHUX CepBiciB, HauanbHUKYy TBB) 3

oMb (QyHKITIE Bidyamizamii. CUCTeMOO repeadaueHo TUCTaHIIMHUN KOHTPOJIb:

— TeMIeparypu 10 WITynepa;

— TeMIepaTypu Micisl WTYLepa;

— THCKY B TpyOHOMY TipocTopi hoHTanHOoi apmarypu (Hagam PA);

— THCKY B 3aTpyOHOMY mpoctopi DA.

— pO3psKEHHS akyMyJisiTopHOi Oatapei (Hagaii AB);

— TIOPOTOBOTO PiBHA HAanpyru Ab;

— crany Hampyru 220 B.

3 METOIO BUSBIJICHHSI HECAHKLIOHOBAHOTO BTPYYaHHS B pOOOTY CBEPUIOBHHH (TEXHOJIOTTUHHH MPOIIEC)
MIPOCKTOM TepeAdadeHo TUCTAHIIHHINH KOHTPOJIE:

— TIOJIOKECHHSI 3aCYBOK THpJIa cBepuioBunA: 3¢2, 3¢8, 3¢10, 3¢12, 3¢13;

— crany / monoxeHHs aABepeit mapu koutpoto mo3. K.

Kontposnp TemnepaTyp [0 Ta micis IUTynepa 3AiHCHIOETHCS MEPETBOPIOBAYAMHU BHMipIOBaJILHUMHU
MTM201. KoHTpob THCKY — JaBadyaMy HaJHIIKoBOro THCKy Tuiy Cagip-M-5160. KoHTpons monoxeHHs
3acyBok (3c2, 3c8, 3cl0, 3cl2, 3cl3) — kiHIEeBUMH MarHiTHUMH BuMuKadamu Tumy GO Switch 73.
Kontponp pospsamkeHHs axymynstopHoi Oarapei (AB) Ta moporoBoro piBHs Hampyru Ab — Omokom
kuBneHHs Ty IRPS. AmHamoroBi CurHamu Bix AaBaviB (IIEPETBOPIOBAdYiB) IOCTYIAIOTh Ha MOZYJb

ananoroBoro Beoay I[IJIK tunmy M-7017Z, nuckpeTHi CUTHaiW — Ha MOXYJIb IUCKPETHOTO BBOIY THITY

M-7051 xortponepa Tumy UPAC-7186EXD-FD.

[lepenaBanHss paHux Bin KoHTpoiepa B anminOynxiBmo [II'PC (texHomory) peanizoBaHO 3
BukopuctanusiM GSM/GPRS monemy tumy iRZMC52iT.

Cucrema 3a0esreuye:

a) 30MpaHHd 1 onparroBaHHs curHaiiB 3BT;

0) KOHTPOJIb 3HAUEHB MTAPAMETPIB, 110 BUMIPIOIOTHCS;

B) OOYHMCIICHHS PE3YIIbTATIB BUMIPIOBAHHS (32 HEOOXiTHOCTI);

T') aBTOMAaTHIHE APYKYBaHHS IPOTOKOY 3a 3BITHHUH TepiofT (700y, MiCsIIb, BU3HAYCHUH ITePion);

Il) apXiByBaHHS MOTOYHOI iH(opMalii (Temreparypu Jo Ta Micis MTyHepa, TpyOHOro Ta 3arpyOHOTro
THCKIB, TUCKY B ILIei(i micas mrynepa, NOJI0XKEHHs 3aCYBOK, CTaH/TIOJIOKEHHS ABeper madu KOHTPOJIIO, CTaH
Hanpyru 220 B).

[onmanns indopmanii Ha mucrmeir APM  onmeparopa BHUKOHYeThCSI B iHTerpoBaHii  Qopmi
(MHEMOcxemu, Tabnui, rpadiky i T.11.):

a) MHeMocxema CHCTeMH 3 BiToOpaKeHHSIM MUTTEBHX 3HAY€Hb apaMeTpiB;

0) cTopiHKAa TEXHOJIOTIYHHUX TTapaMeTPiB;

B) apXiBHI TPECHIH;

T') CTOpiHKa JJIsl BBEJACHHS KOHCTAHT 1 XapaKTEPUCTHK ITapamMeTpiB.

BucnoBku. Otxe, 3 moyaTkoM mpoekTyBaHHA Ha o0’ektax [IAT "Yxkpuadta" CHAKC, BU3HAYaeTHCS
HOBHUI BEKTOpP PO3BUTKY aBTOMATH30BaHMX CHCTEM, 3JaTHUN BUPINIyBaTH MUTaHHS MOCTIHHOTO
BIITAJICHOTO KOHTPOJIFO POOOTH TEXHOJIOTIYHOTO YCTAaTKyBaHHS, B TOMY YHCII THpJIa Ta30BUX
CBEPJJIOBHH Ta J03BOJISE yOe3neunTy 00IalHaHHS BiJl CTOPOHHIX HECAHKIIIOHOBAaHUX BIUIHBIB.
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INTELLIGENT POLYMERIC COMPOSITE MATERIALS IN THE SPACE INDUSTRY
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National Technical University of Ukraine "lgor Sikorsky Kyiv Polytechnic Institute”, Kyiv

Beryn. 3niiicHenHs 0e3mepepBHOTO OHJIAWH MOHITOPHHTY CTaHY BiIITOBITATBHHUX JETANCH Ta BY3JIiB
JIO3BOJISIE BUPILIUTH LIy HU3KY MPOOJIEM Y KOCMIYHIM MPOMHUCIOBOCTI. 30KpeMa, BBEACHHS y BIAMOBIAaIbHI
BY3JIM, BUTOTOBJICHI 3 TMOJIIMEPHUX KOMITO3MLIHHMX MarepiatiB, IHTEJNEKTYaJlbHUX JAATYUKIB JO3BOJISIE
MIPOBOJIUTH  TUCTAHIIIHHUN KOHTPOJIF Ta MOHITOPHHT HampyxkeHo-nedopmoBanoro crany (HIC)
0e3MmocepeIHbO Mij] Yac pyxy anapary B peKUMI peaabHOIo 4acy.

Buknag marepiany. Intenexryansuuii gatuuk (1J]) — ne miHiaTIOpHUE BUMIipIOBabHUNA NPUCTPii y
BUTJISIII KOHCTPYKTUBHOI CYKYITHOCTI OJHOTO a00 IEKiIbKOX BHMIPIOBAJIBHUX MEPETBOPIOBAYIB BEIWYMHU,
sKa BUMIPIOETBCS 1 KOHTPOJIOETHCS, SKUH BUPOOJISE BHUXITHUN CHTHAN, 3PYYHHH JUISI TACTAHIIIHHOTO
nepeaaBaHHsl, 30epiraHHs Ta BAKOPUCTAHHS Y CHCTEMax KepyBaHHs i Ma€ HOPMOBAHI XapaKTEPUCTHKH [1].

Taki JaTYUKW MalOTh 3aCTOCYBaHHS Yy aBiaKOCMIYHOMY CEKTOpi, 30KpeMa y KOCMIiYHii ramysi Jyis
OTpUMaHHA iHGoOpMaIii TPOo cTaH HAWOLIBIN BIAMOBIJAILHUX BY3INiB (OOTIYHHWKH, cTaduTi3aTOpH) Yy
peanbHOMY Haci, a Takox Oinbmn JeramizoBaHoi iHGopMmanii npo HJC mig yac BumpoOyBanb. Kpim Toro,
3aCTOCYBaHHS TaKUX MPHCTPOIB y aBiamilHiil ramysi 103BoJsi€ 3AiHICHIOBaTH KOHTPOJb EKCILTyaTaliiHUX
XapaKTEePUCTUK JIeTalIel Ta BY3JIiB JITAKiB IiJ Yac MOJIbOTY, a TAKOXK ONTHUMI3YBaTH MEPio MIXKIIOIEOTHOTO
o0cITyroByBaHHS JIITaKiB 32 paxyHOK oH-aifH MoHiTopuHry H/IC By3miB [2].

InrenexryanpHi momiMepHi kommno3uuidHi marepiamu (IIIKM) Haiivyacrilie BHKOPHUCTOBYIOTHCS B
SIKOCTI OOOJIOHOK KOHCTPYKIIA CHIJIOBOTO 1 CIEialbHOTO NMpU3HAYeHHs. [HTelnekTyalbHa 000JIOHKA SBIISE
c00010 CyKyITHICTh €JIEKTPOHHUX MPHUCTPOIB, SAKi 3AIHCHIOIOTH MIPUHOM, ITepepoOKy 1 mepenady iHdopmarrii.
Bonu po3mireni 6e3nocepesHpO B caMii 00muBIIi, 10 BUKOHY€eThCs 3 ITTKM [3].

Hatuuku, sKi OTPUMYIOTH 1 OOpOOJNSIOTH CHTHAM, 10 BHHHUKAIOTH NMPH MEXaHIYHOMY BIUTMBI Ha
Marepiai, BHKOPHUCTOBYIOTh IIPOIECH aKyCTHYHOI, EIEKTPOHHOI, MOJICKYJIIPHOI, eIEKTPOMArHiTHOI eMicii.

IMImysIbCH €eKTPOMAarHiTHOTO TOJSl PEECTPYIOThCA MPH 3apOHKEHHI Ta PO3BUTKY TPIIIMH, pPO3PUBI
BOJIOKOH, po3IlapyBaHHi Marepiainy. EnexTpoMaruiTHa eMicisi J03B0JIsiE MPOTHO3YBATH 3 BUCOKOIO TOYHICTIO
MIIHICTh BYy3Jla, TPAaHWYHI HABAHTAKEHHS, 3IMIIKOBHH pecypc poOOTH BY3IiB, IO EKCIUIyaTyIOTHCS B
YMOBax CTaTHYHOTO, AMHAMIYHOTO, BiOpariiiHoro HaBaHTaxeHb. llpm nmii Ha Marepiad AWHAMIYHHX
HaBaHTaXXEHb (yAap, IMITyJIbCHUN aKyCTUYHUH a00 TEIUIOBUI BIUIMB) €MiCisi BUHHKAE SIK B TOULI BIUTUBY, TaK
1 B HaNMpsIMKY MOIIMPEHHS aKyCTHYHUX XBHIIb, 1 HeCe iH(POpMAIIifo PO BHYTPIIIHIO OyIOBY MaTepiany.

Crmig 3ayBaKUTH, IO TpoOieMa OTpuMaHHS maHuX 3 [JI, BBeACHHMX y TOJIMEpPHUN KOMIIO3UT,
OararoruranoBa. 3 ogHOTO OOKY, IMUTAHHS CTOCYETHCS TEXHOJIOTII Ta 00JamHaHHI IS BBEICHHS ATYHKIB B
MOJIIMEPHI KOMITO3HUTH, 1HTEpIIpeTalii JaHuX AedopManiil i IHIIUX BIACTUBOCTEH, OTPUMAHUX BiJl JaTYHKIB,
Ta TOB's3aHe 3 TOJIMEPHOIO iHXKeHepicr. 3 IHMOro OOKy, MHUTAaHHSA MPHIOMY CHTHAJB IPO TIIMOWHY
3asATaHHS IHTeNeKTyalbHUX JaTYHUKIB 1 X 1mojasiia o0podKa MmoB's3aHi 3 HEPYyHHIBHIM KOHTPOJIEM.

BucHoBKH. 3acTOCYBaHHS IHTEIEKTyalIbHUX JATUYMKIB P BUTOTOBJICHHI BIAMOBIJAIILHUX JIETaJICH Ta
BY3/iB KOCMIYHHMX amapariB J03BOJISE 3AIMCHIOBATH HEMEPEPBHUK KOHTPOJb LiNICHOCTI 3 MOHITOPHHIOM
Hanpy>XKeHO-Ie(OPMOBAHOTO CcTaHy. Takuii KOHTPOJIb JO3BOJISIE BUYACHO pearyBaTd Ha KpPUTHYHI
HaBaHTKEHHS Ta JaeopMailii, o 3HAYHO ITiIBUIIYE PiBEHH OE3TEKH.
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FUNCTIONALITY OF CARBON PLASTICS BASED ON REACTOPLASTS
Doct. Kolosov A.E., National Technical University of Ukraine
"lgor Sikorsky Kyiv Polytechnic Institute”, Kyiv

Introduction. At present, a promising solution to the problem of surface modification of carbon-
fiber plastics and polymer binders — PBfor improvement of the operational properties of the harderned
product was to create a carbon-fiber-plastic combined filling. In such plastics a continuous carbon fiber was
combined with a PB in which ultrafine carbon nanoparticles were uniformly distributed.

Discussion of the results. The typical requirements imposed on construction materials used in load-
bearing elements are high tensile, compression and fatigue strength and rigidity, stability to dynamic loads,
low mass, high durability, thermal and corrosion resistance, and high reliability [1 — 5]. Carbon-fiber plastics
made of thermoreactive (epoxy) matrices satisfy these main requirements.

Nanomodified (NM) polymer composite materials (PCMs) with fibrous reinforcing fillers (e.g.,
carbon fibers) and a PBs containing nanoparticles are intended primarily for use in high-load and especially
reliable items for the chemical, engineering, aviation, aerospace, and other industrial sectors. PCMs
containing fiberglass, organic fibers, and carbon fibers characteristically have high compression strengths,
elasticity modulus, and fatigue strength in addition to low creep, stable dimensions, high chemical and
radiation resistance, and good workability, in contrast with traditional metals.

Carbon-fiber PCMs are used more and more in chemical and petrochemical equipment, including as
materials for various types of pipelines. This is due exclusively to the high operational properties of such
PCMs, especially if the load on the structural element or fitting is oriented in the direction of the carbon
fibers. In this instance, the PCMs combine high specific strength, high elasticity modulus, and thermal
strength. High values of these parameters were achieved earlier mainly by increasing the characteristics of
the reinforcing carbon-fiber filler. Carbon fiber is a NMPCM in which nanocrystallites connected to each
other by amorphous turbostratic carbon are oriented in a certain manner. Such fibers are characterized by
exceptionally high strength (c; > 700 MPa) and elasticity modulus (E > 60 GPa).

The elastic and strength parameters of a PBs are typically an order of magnitude lower than those of
carbon fiber. The parameters of the polymer matrices of structural carbon-fiber plastics can potentially be
increased by modifying them with fullerenes, their mixtures and derivatives, and fulleroid carbon
nanoparticles (astralenes and carbon nanotubes — CNT). For example, NTS astralene nanoparticles are added
to the binder and carbon-fiber PCMs during preparation of the PB used to produce the prepregs.

The nanoparticles are dispersed by low-frequency ultrasonic (US) treatment in the solvent used to
prepare the binder to form a suspension of carbon nanoparticles. The resulting suspension is mixed with the
binder components and adjusted to the required concentration. Then, the carbon filler is soaked with PB
containing astralene nanoparticles. The resulting prepreg is dried. Subsequent operations for preparing NM
carbon-fiber PCMs are practically unchanged.

Conclusion. The development of new economically efficient and technically advantageous methods
for surface modification of carbon flibers and PBs, including US, in order to improve the mechanical and
operational properties of NM carbon-fiber PCMs is a crucial problem for polymer materials science.
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MODELING OF STRUCTURAL PARAMETERS OF CARBON NANOFILLERS
INTENDED FOR FORMATION OF FUNCTIONAL POLYMERIC REACTOPLASTS
Ph.D. Kolosova E. P., Doct. Vanin V. V., National Technical University of Ukraine
"lgor Sikorsky Kyiv Polytechnic Institute”, Kyiv

Introduction. At present, the following fibrous nanofillers: fullerenes, carbon nanotubes (CNTS),
both single-layered and multilayer, as well as carbon nanofibers (CNF), have found the greatest use as
carbon nanofillers used to create nanomodified (NM) polymer composite materials (PCMs). They are among
the most important objects of modern nanotechnology and, therefore, are the basis for creating a new
generation of various functional materials and devices based on them.

Discussion of the results.

CNTs have a number of unique properties that distinguish them from classical PCM macrofillers [1 —
3]. It is known that thin single-walled CNTs have a maximum specific surface area (up to 1360 m%/g). The
basic structural parameters of CNTs are carcass shape, the diameter, number of layers, chirality, specific
surface area. At the same time, they are more prone to the formation of agglomerates by Van der Waals
forces than other nanofillers. And the existing methods for the production of single-walled CNTs do not yet
allow them to be produced in industrial quantities.

As fillers of polymers at the optimal concentration of CNTs and carbon nanofibers (CNF) are
capable of: increase electrical conductivity; increase thermal conductivity, heat resistance, ignition
temperature; improve mechanical characteristics; to change the structure of the polymer, including to
increase the degree of its crystallinity, to increase the glass transition temperature; to impart to the filled
composites certain functional properties (electrical conductivity, the ability to remove static charges, to
dissipate and absorb radio waves or laser radiation, to enhance electroluminescence, to increase the crack
resistance of other physical, mechanical and operational characteristics) [4].

"Classical™ macrofibers [1-3] with CNTs are considered today as a basis for creating primarily
functional (for example, highly loaded) structural materials and products based on them. This, in particular:
1) lightweight, responsible (highly loaded) parts of aircraft and mechanical devices; 2) special-purpose items
(bullet-proof vests, helmets, suits with heaters woven into reinforcing fabric, sensors and actuators, "liquid
armor”, etc.). In this case, the physical (and chemical) properties of nanoparticles and nanostructures are
determined not by the laws of classical Newtonian physics, but by quantum-mechanical statistical laws of the
nanoscience. With the development of production, cost reduction and world prices for CNTs (which occurs
quite quickly), the areas of application of such fibers and fabrics will expand significantly. No less promising
direction of the use of functional PCMs is the replacement of metal wires of power lines with macrofibers
from CNTs. Fibers and fabrics with CNT are also promising for the manufacture of sporting shells, in
particular tennis racquets, skis, hockey sticks, bumpers and car parts, bicycle frames and much more.

Conclusion. Therefore, it is not surprising that many economically developed Western countries in the
next 20-30 years attribute further economic growth of their countries with the orientation of industrial
branches to the production and use of nanostructured materials and NMPCMs. In connection with the
foregoing, the modeling of structural parameters of carbon nanofillers intended for the formation of
functional PCMs is an urgent task of polymer material science and investigators.
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FEATURES OF MANUFACTURING WALL FACING PANELS
USING RAPE STALKS
Ph.D. Kopansky M., Ukrainian National Forestry University, Lviv

AxTtyasbHicTh TeMmMu. llpoBeneHuit aHami3 OCTaHHIX IOCTIIKEHb 3 BHKOPHCTaHHS BiAXOIIB
CLIBCBKOIOCIOZAPCHKOIO  BHUPOOHMLTBA Al  BUIOTOBIEHHS  IPONYKLIl  IL€JI0JI03HO-NANepOBOro
BUPOOHMIITBA Ta BUPOOHMIITBA JIEPEBHMHHUX KOMIIO3MIIHHUX MaTepiamiB Ja€ MiACTaBU 3pOOHUTH BHCHOBOK
po Te, 10, OKPIM IIIEHUYHOI Ta XXUTHBOI COJIOMH, € AOLIUIBHUM BHKOPHUCTAHHS 3 II€I0 METOI0 1 cTeben
pinaky. I3 creben pinaky (2-6 TOHH 3 TeKTapa) MO>KHA BUTOTOBIISITH MAITip, HETI0I03Y, KAPTOH.

Mera i 3aBaaHHs AocTiTKeHHsI. MeTa poOOTH — BCTAHOBUTH 3aKOHOMIPHOCTI BITUBY TEXHOJIOTTYHUX
napamMeTpiB Ha BIACTUBOCTI JIMYKYBaJIbHUX TMaHENECH, BUTOTOBICHMX HA OCHOBI JITHOLCNIONIO3HHX
KOMITO3MIIIHHUX MarepiajiB 3 HATOBHIOBAYEM 13 IEPEBUHU Ta MOAPIOHEHNX cTeOen pimaky.

BiamoBimHO 10 TTOCTaBIIEHOT METH HEOOX1THO OYJI0 BUPIIITUTH TaKi OCHOBHI 3aBIaHHS:

- IOCIIITUTH BIUTUB CKJIaJy BUX1IHOI KOMITO3HUIi1, pO3MipiB PIMaKOBUX YAaCTHHOK Ha (Pi3MKO-MEXaHI4IHI
BJIACTUBOCTI JIMUKYBaJIbHUX MaHEIEH.

- BCTAaHOBHTH MOJKJIMBICTH 1 JOKa3aTH IOIUIBHICTHP BHKOPHUCTAHHS CTeOEN pilmaky y BHpPOOHHIITBI
CTIHOBHX JIMYKYBAJILHUX ITaHeNeH 3 HEOOXITHIMHU €CTETUIHUMH SIKOCTSMHU;

Metonuka aocaizxedb. J{ocmiKeHHs TPOBOAMINCS 32 TPhOMa HaPSIMKaMH.

[lepmmii HampsAMOK IOCHIDKEHHS OyB HampaBlieHMH Ha BH3HAYCHHS BIUIMBY CITiBBiIHOLICHHS
PpIMTaKOBHX i JCPEBHHHMX YACTHHOK Y BUXIAHIN KOMIIO3UIIIT Ha i3HMKO — MEXaHIUHI BIACTUBOCTI apOoJIiTy.

Jpyruii HanpsIMOK JIOCIKEHb OYB MPUCBIYCHNH BU3HAUYCHHIO BIUTUBY (Ppakiiii pimakoBUX YaCTHHOK
Ha (i3UKO — MeXaHiIYHI MOKa3HUKH Ta €CTETUYHI SIKOCTI TNUKYBaJbHHUX MaHeNeH.

Tperiit HanIPsAMOK AOCTiKeHb OyB HaIpaBJICHUH Ha JOCTIIKEHHS BIUTMBY BMICTY KJeto Ha (i3uKo-
MEXaHIYHI BIaCTUBOCTI JIMYKYBAIbHUX MTaHEIEH.

[Iporniec BUrOTOBICHHS 3pa3KiB 3A1MCHIOBABCS 32 ICHYIOYOI0 TEXHOJIOTIEIO 1 CKIIAIaBCs 3 11’ ATH STalliB:

- MATOTOBKH PIiIaKOBOi CHPOBUHH;

- IPUT'OTYBaHHsI KIICIO;

- 3MilTyBaHHsI YaCTHHOK 3 KJICEM;

- (opmyBaHHs OpuKeTy;

- IpECyBaHHS JIOCIITHIX 3Pa3KiB.

JlnukyBajbHI TaHeNl IUIOCKOTO TPECYBaHHS BHIOTOBISIBCS TapsYvM IPECYyBaHHSM OOCMOJICHHX
JepeBUHHUX 1 pinakoBuXx (iX CyMmillli) YaCTUHOK.

BuroTormsiich mociiaHi 3pa3ku po3mipamu 270%270 mMm. BosoricTs BUTOTOBHX HaHENIEH CTaHOBHIIA
7-8%.

PesynbTaTtn pociigxkenb. OTpUMaHO JTUYKYBaJIbHI MaHENi JTBOX BUJIB:

- HEe TMYKOBaHi — 3 ApiOHOT 1 Benukoi (ppaxmii i3 3aJ0BIIbBHUMHU €CTETUYHUMH SKOCTSAMU;

- JIMYKOBAHI JyIIEHUM ILIIOHOM Ta LINOHOM CTPYTaHHUM LIiHHMX HOPiX 3 BIAMIHHUMH €CTETHYHUMH
SIKOCTSIMHU.

AHami3 pe3yNbTaTiB EKCHePUMEHTAIBHUX JOCTIIKEHb 3aKOHOMIPDHOCTEH BIUIMBY CHpPOBHHH 1
MaTepialiiB Ha BJIACTUBOCTI JIMUKYBAJIBHUX IaHENEH Ja€ 3MOTY CTBEPIUKYBATH IO AEPEBUHHI JMUKYBaJIbHI
TaHeJi, BUTOTOBJICHI 3a 3BHYAMHOIO TEXHOJIOTI€I0, 3 JONABAHHIM Y KOMIIO3UIli0 70 25% pimakoBuX
YaCTUHOK MAarOTh MEXaHiuHI TIOKa3HHUKH, K1 BIJIMOBIIal0Th BUMOTaM JIiF0UO0ro JiepxkaBHoro cranaapry JCTY
EN 312-2:2003.

BucHoBku. Ha ocHOBi pe3ynbTaTiB eKCHEPUMEHTAIBHHUX JIOCIKEHb 3allpONOHOBAHO CIOCOOU
BUT'OTOBJICHHSI CTIHOBUX JIMYKYBQJIbHUX IaHENCH 3 BUKOPUCTAHHSM BIJIXOJIB PIMaKy sKi JalOTh 3MOrY
PO3LIMPUTH CUPOBUHHY 0a3y Uil IX BUTOTOBICHHS 3aBASKH 3aIy4YCHHIO BiIXOJIB CLIBCHKOTOCHOAAPCHKOTO
BUPOOHMIITBA, a caMe PIaKOBOi CHPOBHHHU, 3MEHIIUTH COOIBapTiCTh MaHeNel i, BiAMOBIAHO, 36KOHOMHUTH
IIHHY JIEPEBUHHY CHUPOBUHY.
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DEVICES FOR SPACING PLACEMENT OF RING PACKING
ELEMENTS IN THE MASS-TRANSFER APPARATUS
Doct. Mikulionok 1.0., National Technical University of Ukraine "Igor Sikorsky Kyiv
Polytechnic Institute”, Kyiv

Beryn. OmHuMy 3 HaWMOIIMpEHIIINX HAcaAKOBUX Tijl MacoOOMIHHHX amapaTiB € BUTOTOBJCHI 3
MeTalry, KepaMiku abo TutacTMacH Kinblg Pammra, BUKOHaHI y BHIJISIII MPSMOTO KUTBIIEBOTO IMITIHIpA,
BHCOTa SKOTO JOPIBHIOE iX 30BHIMMHBROMY miamerpy [1]. Kimbns Pamura po3minryioTe y MacooOMiHHOMY
amapari SK HEBIOPSAKOBaHO (HAaBaJoOM), TaK i OUTbII €(QEKTHBHO — BIOPSAKOBAaHO (peTyNsipHa HAcajaKa).
OCHOBHMH HENONIK [UX EIEeMEHTIB HacaJKu — Pi3HI TigpOJWHAMIYHI PEXKAMH BCEPEIUHI KOXKHOTO
HACaJIKOBOTO TiJIa Ta MiXK IIMMH TiJIaMH, IO TIOTIPIITy€E YMOBH IMPOXOKEHHS IPOIIECYy MacOOOMIHY.

Buknan marepiany. Jlnsg 3a0e3nedeHHs CXOXKHX TiIPOAWHAMIYHUX PEXKHUMIB BCEpEIWHI KOXKHOTO
HAacaJKOBOTO Tilla Ta MK CYCIIHIMH TinaMH 3alpoOlOHOBaHO cmoci0 iX yKIaJaHHS 3 MPOMIKKOM OJIHE
BiJTHOCHO OJTHOTO 31 3MIIlIEHHSIM KiJIellb KOXKHOTO HACTYITHOTO IIapy BiHOCHO monepeaHporo [2]. [lopiBHsAHO
3 TPAIUIIIHUAM IIUIBHUM YKJIJaHHSAM KiJIbLIEBUX HACAJIKOBHX TUT B anapati (3 KOHTAKTOM OJHE 3 OJHUM Y
[IEBHOMY IIapi HAcaJKu) iX PO3MIIICHHS 3 TMPOMIXKKOM OJIHE BIJIHOCHO OJHOTO 3a0e3ledye CXOxi
TiIpoArHAMIYHI peXKUMU SIK BCEPEIUHI KOXKHOTO HACaJKOBOTO Tija, TaK i MK IUMH TinaMu. Hemoumik 1isoro
pIlIEHHS — CKJIAIHICTh PIBHOMIPHOTO YKJIAMaHHS CYCITHIX KiJIBIIEBHX HACAIKOBHUX Tl i3 3a0e3MeUeHHIM
MOTPIOHOTO MPOMIXKY MiXK HUMH, & TAaKOX 30epexKeHHS I[LOTO MPOMIXKKY ITiJI 4ac poOOTH amapara.

ABTOpPOM 3alpOIIOHOBAHO MEKUTbKa TEXHIYHHWX PIlIeHh IIOJO CIIPOIICHHS Ta TOJIMIIeHHS 3aco0iB
3a3HAYEHOr0 TpH3Ha4YeHHs. Tak, po3po0JIeHO eIeMEHT, BUKOHAHUN Y BUTIIANI M-TTOAIOHOT CKOOM, mMHpHHA
BHYTPILTHBOT HIXKKH SIKOT BU3HAYA€ BEIWYHHY MPOMIDKKY MiX CyCiTHIMH HacaIKOBUMH TiTaMH, a 30BHIIIHI
HDKKH Tpu3HaudeHi s Qikcanii 3a3HaueHUX HACaJKOBHX Til MK c00010. Y HaNpUHHATHIILIOMY TMpUKIai
BUKOHAHHS €JIEMEHTa HOT0 BHUTOTOBJICHO 3 IPOTY abo0 IMIACTHHU mocTiiHOi ToBmuHM [3]. Hemonik mporo
€JIEMEHTa — MOXKJIMBICTh 3aCTOCYBAHHS JIMIIIE JJIsl KUTBIIEBUX HACAJKOBUX TiJ MEBHOI TOBIIMHH, 11O ICTOTHO
3BY)KY€ TEXHOJIOTIYHI MOXIIMBOCTI eneMeHTa. KpiM TOro, BHACIiJOK BUCTYIy IIHX CJIEMCHTIB Hal
TOPIEBUMH TIOBEPXHSAMH KiJIbIIEBUX HACAIKOBUX T 30LIBIIYEThCS BiAcTaHb (TI0 BUCOTI) MK CYCiIHIMHA
KITBIIEBUMH HACaJAKOBHMH TLTaMH, a OTXe 1 3MEHIIYEThCS MUTOMAa ITIOBEPXHS KOHTAaKTHOI YaCTHHU
MacoOOMIHHOTO arapara.

VY 3B’s3Ky 13 3a3HAYEHUM PO3POOJICHO JCKIIbKa BiJIIOBITHUX MPUCTPOIB, BUIBHUX BiJl I[LOT'O HEJOJIKY
[4-6]. BigmosimHo 10 marenTy [4] mpHCTpiii CKIagaeThCs 3 IBOX PO3MIIIEHHX B OIHiM IIIOMIKHI i 3’ €qHAHUX
MiXK CO0OI0 TIEPEMHYKOI0 TPYXKHUX (IKCATOpiB, KOXKHMUN 3 SKHUX BHKOHAHO y BHIUISAI JyrH Koja 3
LEHTpaIbHUM KyTOM TioHaj 180° i pagiycom, IO BiINOBIgA€E pajuiyCcy KUTbIIEBUX HACAJKOBUX Til. 3TifHO 3
MaTeHTOM [5] mpHCTpiii BHKOHAHO y BHIJISIIII PO3PI3ZHOTO IPYXKHOTO KiJIBI C PO3TAlllOBAHUMH B HOTO
IUIONIMHI BUCTYTAaMH, a 3TiIHO 3 IAaTeHTOM [6] TPHCTPid BUKOHAHO y BUIJSAAI KPYTJIOTO KiJIBIIEBOTO
LHWTIHJPA 13 30BHINTHIM OYPTHKOM a0 30BHIIIHBOIO BiIOOPTOBKOIO HA OJTHOMY 3 HOT'O TOPIIIB.

BucnoBku. Po3poOnenHi 3aco0M XapaKTepU3yIOThCS HH3BKOK MAaTEpIaIOEMHICTIO W BHCOKOIO
TEXHOJIOTIYHICTIO Ta 3a0€3MEeUYIOTh IPOCTOTY YKIAAaHHS KUTBIIEBUX HACAIKOBHX TiJl B armaparti 3 MOTPIOHUM
MIPOMIXXKOM MIXK HIMH, BEIMYMHA IKOTO 30epiraeThes Mijl 9ac eKCIIyaTallii anapara.
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Introduction. Polymer composite materials containing a metal fillers are widely used in the electrical
and electronic industries, as well as materials for maintenance. The promising direction of using metal-filled
polymeric composites is their use as shielding materials. This is due to the significant increase in the number
of portable sources of electromagnetic radiation, which can include mobile phones, tablets, laptops and other
devices for which work is required to connect to mobile networks. The protection of such devices from
electromagnetic radiation is a necessary condition for maintenance of normal operation. Problems in creating
such composites consist in the fact that in order to provide the necessary level of protection it is necessary to
introduce in a polymer matrix a significant amount of filler to achieve the percolation threshold. The high
concentration of the filler not only increases the cost and mass of the product, but also reduces the
manufacturability of materials. In order to reduce the amount of filler necessary to achieve the percolation
threshold, various anisotropic and extending metal fillers have been widely studied in recent years.

The material. The proposed method of introducing of metal filler into a polymer matrix at the stage of
obtaining the final product as a result of the metallization of the surface of the initial polymeric raw material
[1, 2] is interesting in terms of the possibility of obtaining high-tech materials. This technology of obtaining
of metal-filled polymer composites allows excluding a separate stage of mixing of the pure polymer with a
metal filler. The introduction of metal into a polymer matrix occurs directly at the stage of forming the
product using standard equipment. The developed technology of metallization of the surface of polymer raw
material is marked by simplicity (consists of only two stages) and does not require the use of harmful and
expensive substances and can be applied to almost for any polymers. The first stage is the activation of the
surface of the initial polymeric raw materials; the second stage is the metallization of the activated surface.

The activation of the polymeric surface occurs as a result of processing in a ball mill in the presence of
a powder of the activator. As a result of this treatment, the powder of the activator metal is firmly fixed on
the polymeric surface and at the next stage activates the metallization process in the chemical recovery
solutions. The activation of the polymeric surface was carried out with zinc powder, as a solution of
chemical metallization, a solution of CuSO4, a complexing agent - EDTA-Na2, a reducing agent - formalin
was used.

The developed technology can be used for metallization of granular and powdered-like polymeric raw
materials. In the case of the use of granular polymers, for the production of metal-filled composites, there is a
problem of the introduction of a significant amount of metal. The metallization of powdered-like polymeric
raw materials due to the developed surface area provides the formation of a thin layer of metal coating,
which is easily destroyed during processing. In addition, the use of powder polymers allows to enter a much
larger amount of metal into the final composite and to obtain materials that are characterized by higher
operational and technological properties.

Conclusions. The proposed technology and the obtained metal-filled polymer composites can be used
as effective shielding materials for protection against electromagnetic radiation. The processing of such
metallized polymeric raw materials provides the introduction and uniform distribution in the polymer matrix
the metal filler in the form of long two-dimensional elements, which are formed as a result of destruction and
shredding of a metal shell and providing high shielding properties.
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RESEARCHING OF MODERN SIGNAL MODULATION METHODS
FOR THE DATA TRANSMISSION IN WIRELESS TELECOMMUNICATION
SYSTEMS AND NETWORKS
Doct. Horbatyi I.V., lvanov O.Y., Lviv Polytechnic National University

Introduction. In 1973, the first cellular network appeared. Starting from this moment, cellular
communication has been rapidly developing and improving. There are four generations of cellular
communication known for today: 1G, 2G, 3G, 4G. In each generation, various telecommunication
technologies and, in particular, different types of signal modulation were used. The modern, fourth
generation of cellular communications, which was later called the International Mobile Telecommunications
Advanced (IMT-Advanced), was subordinated to 100 Mbps data transmission rate for high mobility users
(from 10 km/h to 120 km/h) and 1 Gbps for low mobility users (up to 10 km/h) at 40 MHz channel
bandwidth.

The further development of the fourth-generation cellular technology has become LTE technology.
Although this technology was developed within the third generation of 3GPP, its current versions meet all
requirements of the fourth generation. Based on it, LTE Advanced was created in 2011.

Presentation of the material. An main task that needs scientific research is the further increase of the
data transmission rate in cellular networks. A large number of publications related to this area of research [1,
2]. In the publications mentioned, one of the options of increasing the data transmission rate is the forming of
modern high-performance signal-code constructions using known and new methods of the signal modulation
and correcting codes. The purpose of this work is a comparative analysis of the signal modulation methods in
modern cellular networks to identify among them such that provide the high data transmission rate.

In this work a comparative analysis of signal modulation methods used in networks based on the
standard LTE-Advanced was carried out. Among the most commonly used in such networks, there are
variants of modulation QPSK, QAM-16, QAM-64. Prospective applications for new varieties of the LTE
standard are QAM-128 and QAM-256.

According to the results of the research, correlations of the probability of a bit error rate from the ratio
of the signal power to the power spectral density of white noise for the investigated types of the signal
modulation (Figure 1) were obtained.

0.1
PhOPSKS EbNO) ooir ]
PhQAN1 6 EsND) ;
1111 ].X].D_ -
PhQANE4 EHD)
PhQAN125( EHND) »
..... =107 .
PhQAN256( EHND)

1x1077 .

—6
1x10
B

EbMO
Figure 1 — The research results of parameters for varieties of digital modulation.

Conclusion. According to the research results, it is concluded that in order to increase the data
transmission rate in the fourth generation cellular networks, it is advisable to use varieties of digital
modulation with more information symbols, including QAM-128 and QAM-256.
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Introduction. The development of microwave (MW) plasma generation system needs determining of
critical electric field for MW discharge ignition. The simplest way to do that is using the Comsol
Multiphysics® (CM) software for simulation of MW system.

Our system is all-metal waveguide-resonator one in which the wave of the Hy; type is excited. The aim
of the work was obtaining the electric field strength dependence on power of magnetron generator of M105
type (2.45 GHz). The feature of the system is using a pin antenna for wave exciting.

Presentation of the material. For the 3D simulation the module of “Electromagnetic waves” in CM
was used. The diameter of the waveguide was chosen from condition to provide propagation of the lowest
H1 wave mode [1].

In figure 1 the results of calculation of the electric field strength distribution in the waveguide-
resonator system on the symmetry axis at MW power of 100...900 W are presented.
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Figure 1 - Calculated electric field strength distribution in the waveguide-resonator system

The vertical axes, which bound the graph, coincide with the ends of the waveguide-resonator system.
The wave amplitude is the highest in the discharge chamber (at the right from the glass window).

The amplitude value is sufficient for ignition MW discharge in the chamber at power of hundreds
Watts. Besides we can see that the discharge chamber forms a half-wave resonator.

Conclusion. Thus the CM software is a suitable instrument for MW designing and useful for
engineering practice.
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IHNEPEJIABAHHS JAHUX B TEHEKOMYHIKAHIﬁHHX CUCTEMAX
k.m.un. Jlazaposuu I.M., IIpuxapnamcokuii hayionanvhuil yuisepcumem im. B. Cmeghanuxa,
M. leano-Dpankiscobk

APPLICATION OF RANDOMIZATION METHODS FOR NOISE IMMUNITY DATA
TRANSMISSION IN TELECOMMUNICATION SYSTEMS
Ph.D. Lazarovich I. M., Vasyl Stefanyk Precarpathian National University, lvano-Frankivsk

Beryn., OpHiero i3 CKIaJoBUX Mpolecy IMiepeaaBaHHs iHopMallii B cydacHUX iH(popMaIliiiHo-
TEJICKOMYHIKAI[IHHUX CUCTeMax € 3ajada OOpoThOM i3 3aBajamu. B peanbHHX CHUCTEMax, OCOOJIUBO Yy
BUPOOHMYMX UM IHIMUX CKJIAJHUX YMOBAaX, IMOTYXHICTh 3aBaayl OJHM3bKa, a YacTO 1 MEPEBUINYE MOTYKHICTh
KOPHCHOTO cUTHaTY. ToMy 3a/ada 3aBaoCTIHKOTO OOMIHY JaHHUMH € aKTyaTbHOIO.

Sk mpaBwII0, CydacHi METOIM 3aBaJOCTINKOTO TIepeaBaHHs BUKOPUCTOBYIOTh KOPEIIALIIHHI METOIHN Ha
OCHOBI mIymomnoAiOHux curHamiB [1]. OmHHM i3 3araJbHUX HENONIKIB TaKWX METOHIB € Te, M0 iX
3aCTOCYBaHHS BHMAara€ MIIUPOKOCMYTOBOTO KaHATy 3B’SA3Ky. 3acTOCYBaHHS MPOICAYPH paHAOMi3allii
JI03BOJISIE peasli3oByBaTH 3aBaOCTIHKI CUCTEMH NepelaBatHs, aje i3 Bukopuctanusam BPSK-moaymsit [2].

Buxkmaa matepiaiy. Po3rnsHemMo cyTh METOy paHIOMi3allii, B OCHOBI SKOTO MOKJIAJICHO MPOIEIypH
(hopMyBaHHS CUTHAJIB 3 IMIYJILCHUMU KOPEISIIHHUMU (YHKITISIMH.

Omneparopom panpomizanii R mocimoBrocTi X={X1,X,...,Xk} OymeMO Ha3WBaTH Jif0, sKa TOJATaE B
MepeMIIleHH] {-r0 eJIEMEHTa Ha MICIIE j-r0 eleMeHTa MOCiMOBHOCTI X, a 3anexHicTh (kmou) k=j(i) 6ymemo
HA3UBATH TPABUIIOM PaHIOMI3allii:

X={x}, RX)=R{x}=xX%; X*={x}, ij=lk. 1
Jlist epeTBOpEHHST TapMOHIYHOTO CHTHady (ikcoBaHoi yactotu f, mo 3acrocoByerscs mas BPSK-
MOIYJISIIT, MOKHA TaiOpaTh Takui Kitod K, 10 paHaoMi30BaHUM rapMOHidHMI curHai (pucyHok 1,a) Oyme
Omm3pkuii o ¢Gopmi 0 mymonoaioHoro (pucyHok 1,0), Hampuknaax M-nocmigoBHocti [3]. Tlpu mpomy
GbyHskuis kopensail Ry(j) 6yae HabmkaTuch 10 GopMU BiIMOBITHOT KOPENAIHHOT GyHKIIT IIyMOTOTiOHOTO
CHTHAy i3 YiTKO BHpakeHUMHM Imikamu (pucyHok 1,6, kpuBa 2). Jns mokpamieHas GopMu Ry(j), Moxe
BHKOPHUCTOBYBAaTHCh BaroBa panjaomisaitis [2], (pucyHok 1,6, kpusa 1).
X; Xi‘“ A Rr\(f}
1 R -
Ran
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Pucynok 1 — 3acrocyBanHs paHIoMi3awii A7 MEPETBOPEHHS TAPMOHIHHOTO CUTHAITY.
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Jnst peanizaiii MEeTOAy 3aBaJOCTIMKOTO TepeldaBaHHsS JaHUX 3 BUKOPHCTAHHSIM BHIICPO3TJISIHYTOI
IpoLeTypH paHIOMIi3allii 3aIIPONOHOBAHO CTPYKTYPY MpuiiMada (pPUCYHOK 2).
Ipuiiasatuiit BPSK curnan Sy(t), mo sBise coboro cymy 3aBaaum X(t) i kopucHoro curnany S(t):
Sx(t)= SO+ x(1), )
JMCKPETH3Y€EThCS, YTBOPIOIOYM MAacuB JHCKPETHHX 3HAa4YeHb BXimHoro curHamy Sy[i], i=1n. MHam
BHKOHYETHCSI pAHIOMi3allis MacuBy Sy[7], 3ri[HO 3 BU3HAYECHUM TIPABUIIOM, i OTPUMYETHCS MacuB S'[i], stuit
MOJAETHCS HAa MOJYJIb OOYHMCIICHHS CTPYKTYPHOI (pYHKIIIi:

Conlil=; 21K Sulk - ) @

3 MacuBaMu etaimoHHoro curHamy So[] i Si[i] curmamie “0” i “1” BimmoBimHo. 3HaYEHHS CTPYKTYPHHX
dyukmii Cyy i C,; TOPIBHIOIOTHCS 1 POOUTHCS BUCHOBOK TIPO T€, SKAM curHAN 0yi10 mpuitHATO: K0 C,y<Cj;
— 1o npuitHATHH curaan “0”, skmo C,p>C,; — 1o “17.

Jl1st CHEHXpOHHO1T pOOOTH MOAYJIiB TIpHiiMada CIIyKUNUTh CHHXpoHizaTop C.

3 MEeTOI0 TOCIIKEHHS 3allPOIIOHOBAHUX PIllIEHb OYJI0 pO3poOIEHO IPOTPaMHY MOJIENb, TKa BUKOHYE
EMYJISIII0 BUIIEPO3TIITHYTHX TIPOIIECIB (PUCYHOK 3).
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Pucynok 2 — CTpykTypHa cxema npuiiMada 3 BAKOPUCTAHHSIM PaHI0Mi3arlil

Jnst OIiHKKA TIOKa3HWKIB €(PEKTUBHOCTI NpuAMaHHS OyJI0 BHKOPHCTAHO WMOBIPHICTH 3aJIEKHOCTI
6esnmommikoBoro npuiiManus BPSK-curnanis, corBopenux agutuBHUM AWGN-mrymom, Bix piBHs SNR
[3]. TIpu mepeBipiii JOCTOBIPHOCTI METOMY 3aCTOCOBYBAIMCH HACTYIHI JUCKPETHI MPEACTABICHHS (HYHKIIH
KOpEJIALii: B3aEMOCTPYKTYpHA, B3aEMOMOZYJIbHA, B3a€EMOKOPEIIAIiiiHa, B3aEMOEKBIBAIIEHTHOCTI [4].
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Pucynok 3 — [Iporpamna Mozens nmpuiiMada 3 BAKOPUCTaHHSIM paHaoMizarii

PesynbTatn MonemOBaHHs MOKa3ayu, IO I 3a0e3NedeHHs] HMOBIPHOCTI MpaBUIIBHOTO NMpUHAMaHHS
curHaiiB Pj, mo npsmye no 100%, piBeHb BiIHOMIEHHS MOTYKHOCTEH CHTHHAJ/IIYM TOBHHEH OyTH BHIIE
oimpme 0,2-0.25, mo ckmagae 6-70b TpU BUKOPHCTaHHI B3a€EMOCTPYKTYPHOI Ta B3a€EMOKOPENSIIHHOT
¢yHKUIN pyu paHaoMizalii 1o popmu M-MOCIiIOBHOCTI AOBXKUHOIO 3 10iT.

BucnoBku. OTxe, SK MMOKa3ally JOCTIKEHHS, 3allpOMOHOBAHUIN METOJ| MepelaBaHHS MOXe OyTH
BHKOPUCTAaHWUN B TEIECKOMYyHIKamMiMHNX cucteMax 3 BPSK-momymnsmiero mpu BIUIMBI IHTCHCHBHHX 3aBal.
[lepeBaroro  3ampoNOHOBAaHMX PIIIEHh € BHCOKAa 3aBaJOCTIHKICTh, HE TMOTPIOHO 3acTOCYBaTH
IIMPOKOCMYTOBUI KaHaIy 3B’s3Ky, OCKUIBKM TIEpEAaloThCcs HE NIYMONOAiOHI, a (ha3oMaHimyIpOBaHi
curHand. HepomikaMu MeToAy € HEOOXITHICTh PEriCTpiB maMm’ATi B MpUiMadvi, JOJATKOBI 3aTpaTH dacy i
armapaTHUX PecypciB Ha BUKOHAHHS IMPOICIYPH paHIOMi3allii, 0 B IIJIOMY 3HHXKYE IIBUAKOJIII0 CUCTEMHU.
3anponoHoBaHi pillIeHHS € IMiICTaBOO I PO3POOKH CIeLiani30BaHUX MPOLECOPIB.
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VK 621.396
KOHIEITIIA TEXHOJIOI'TI MASSIVE MIMO TA 11 3BACTOCYBAHHS B
BE3ITPOBOJOBUX MEPEXAX
k.m.u. Illonosuu II.B., boxoesui I1.0., Hayionanvruti mexuivunuil
yuisepcumem Ykpainu "KIII im. leops Cikopcoroeo"

CONCEPT OF MASSIVE MIMO TECHNOLOGY AND ITS APPLICATION IN
WIRELESS NETWORKS
Ph.D. Popovych P.V., Bokovyi P.O., National Technical University of
Ukraine "lgor Sikorsky Kyiv Polytechnic Institute”

Beryn. Posropranus 6e3npoBonoBux mepex derBeproro nokoninas (4G LTE) B Ykpaini nepeOysae
Ha 3aBepIIAIbHOMY €Talli — BXKe 3aITyIlleHO B HAaOIIhIINX MicTax Mepexy B aiamazoHi 2600 MI'w, Ha gaci —
3amyck 4G B miamazoni 1800 MIT micims mepepo3noAily 9acToT MiXK MOOUTHBHHMHE omeparopamu. | xoda
oOnagHaHHs 0a30BHX CTaHLiH, BCTAHOBJICHE ONEpPaTOpaMH, MIATPUMYE arperamilo YacTOTHUX KaHAIIB JUIS
30ibIIeHHS TIPOMyCKHOT 3aaTtHOCTI 10 300 MOiT/C, BiKe 3apa3 MoTpiOHO OIIHUTH NIEPCIIEKTUBHU Ta JOCITIAUTH
TEXHOJIOTIi, SKi JO3BOJIATH B MaiOyTHROMY 0€300J1iCHO TIepelTn Bix cucteM 3B’ s3ky 4G mo 5G B YkpaiHi.
OnHi€r0 3 TAKUX TEXHOJIOTIN € TexHosoris Massive MIMO.

Buxaan marepiamxy. MIMO (Multiple Input Multiple Output) — e cuctemu 3B's13Ky 3 pO3HECCHUMH
nepefaBaJbHUMU 1 NPUHMATbHUMU QHTEHAMHU. IX BHUKOPUCTAHHS Hajae€ MOKIUBICT 3iHCHIOBATH
mpocTopoBe 1 4acoBe  OOpOOJNIGHHS ~ CHTHAJiB, Kpalle BUKOPHUCTOBYBAaTH  BHIIPOMIHIOBAaHY
nepeaaBayeM MOTYXHICTh 1 3MECHIIYBaTH HETaTUBHUH BIUTUB 3aBaj. BHACHiIOK LbOTO MPOIyCKHA 31aTHICTh

MIMO-cucteM TeopeTHdyHO MoOke OyTH 30iIbIICHA

MIPOTIOPITIITHO KITHKOCTI aHTCHHHUX €JIEMEHTIB Y IMMOPIBHAHHI
massvemvo 31 3BUYAMHUMM CHCTEMaMHU 3B'S3KY, [I0 BHKOPUCTOBYIOTh
OIMHOCIACMEHTHI  aHTeHW (0e3  30UIBIICHHSA  ITOBHOL
BHITPOMIHIOBAHOI MTOTY>KHOCTI 1 CMYT'H YacTOT).

Massive MIMO - 1ie cuctema MIMO 3 0co6auBO
BEJIMKOIO KiNbKicTIO aHTeH (puc. 1). OcobnuBicTio Massive
MIMO € BUKOpPHUCTaHHS OaraToeJIeMEHTHHX ITU(DPOBUX
AQHTEHHHUX PEIIITOK 3 KiJTBbKICTIO aHTEHHHX eJEeMEHTIB 64,
( = (=P = (= 128, 256 i Oimpmie. IlepeBaraMu HOBOTO THITYy CHCTEM

Pucynok 1 — Imoctpanist rexsomorii Massive ~ MIMO € 30imboIeHHS ~ OPOIYCKHOI  3JaTHOCTI
MIMO 0e3mpoBOIOBOTO  3'€THAHHS Ta 3HAYHO e(EeKTHBHIIIE
BUKOPHUCTAHHS BUIIPOMIHIOBAHOT MOTYXHOCTI (MOTEHIIHHO B HAWOMWK4MiA yac MoxkHa Oyne mocsrta 50-
KpaTHOTO 30UIBIICHHS TMOTYXKHOCTi). UnM Oinbllie aHTEH MAalOTh IepelaBad Ta MpuiiMad, THM Kparie
MIPOIYKTUBHICTh CHCTEMH 3a IIBHIIKICTIO TIEPEIaBaHHs TaHUX 1 HAMIHHICTIO 3B'A3KY, KPiM TOTO II¢ TTO3UTHBHO
BIUIMBAa€ Ha CTidkicTh 10 3aBaa. Cucremu Massive MIMO Takoxx OLIBII YyTJIMBI IO HPUCTPOIB, IO
NpalioloTh y [Jiama3oHax OyKe BHCOKMX Ta HAaJBHCOKMX YacTOT, IO A€ MOJIUBICTH 301MbLIMTH
PATIOTIOKPUTTS Ta IOKPAITUTH NMpUiMaHHsA curHamy B npuminieHHi. B IEEE BkasyrooTh Tako Ha iHIII
mepeBarn BUKOpHCTaHHS Massive MIMO: npemeBme BHPOOHWUIITBO OKPEMHX KOMITOHEHTIB aHTEHHOI
CHCTEMH, HIDKYi 3aTPUMKH B MEpeXki Ta TMojermenHs podotu Ha miapiBHi MAC kaHanbHOTO piBHS MoOAemi
OSI. Cxemorexniuna 0a3za cucteM Massive MIMO crnupaeTrbcs Ha BHKOPUCTAHHS MOIYJIB OOpOOICHHS
currani ctagmaptiB CompactPCI, PCI Express, OpenVPX Ta in. Texromoris Massive MIMO € omaum 3
KJITFOUOBHX (DaKTOPIB ISl BOPOBAHKEHHS Ta PO3TOPTaHHS MEpexX 1’ sAToro nokominHs (5G). Bona 103BomuTh
MeperkaM 5G mpautoBaTH B AianazoHax yactor Bumie 5 I'Tm, mo npuBene 10 3pocTaHHS iX CIEKTPaIbHOI
e(heKTHUBHOCTI, aJKE Ti Jlala30HH, Ki BHKOPHCTOBYIOTH BCi MOOLITBHI OIIEPAaTOPH 3apa3, BXKE JOCHTH CHILHO
nepeBaHTaxeHi. Lle crmpusTHMe 3MEHIIEHHIO BUTPAaT MOOUIPHHX OMNEpaTOpiB Ha BHJIJICHHA [l1ala3oHiB
4acToT Ta 301MbIIEHHIO €MHOCTI 0a30Boi craHmii. Xoua mepiIi CHUCTEMH 3B’S3KY 3 BHKOPHCTaHHSM
texHojyorii  Massive MIMO 3’sBisateess Bke B 2018 polri, mepiia THOBHICTIO poOoda Mepeka MOxKe
3anparroBaty jgumre B 2019 porri. 3araabHOCBITOBHI NPOTHO3 HAa MAacoBe BIPOBAKEHHS TexHOIOTIT 5G
nounHaetsess 3 2020 poxy. OTxe, 3acTOCYBaHHS BITYM3HSHUMH MOOITBHUMH OIEpaTOpaMH TEXHOJOTIT
Massive MIMO nns nepexony Bif cucteM 4G no 5G Burisgae 10CUThH MEPCIEKTUBHUM.

BucnoBku. Texuomoris Massive MIMO € iHHOBaIlifHUM KJIIOYEM JIO0 CTBOPEHHS MEPEK HOBOTO
MOKOJTIHHS Ta PO3rOpTaHHs iX B YKpaiHi. TeXHOI0Tig Ma€e psij| mepeBar, Mo CTOCYIOThCS SIK TEXHIYHOTO, TaK 1
E€KOHOMIYHOTO acmeKTiB i1 3acTocyBaHHs 1i1st posropTtaHHs Mepex 4,5G ta 5G. Cepen nepesar ciiji BiJHECTH
BiTHOCHO HHU3BKY COOIBapTiCTh KOMIIOHEHTIB, BUCOKY CHEKTpajbHY €()eKTUBHICTh Ta €HePrOePEKTUBHICTD, a
TaKOX 301IBIICHHS MTBUIKOCTI TIEpPEIaBaHHsI, 3aBaJOCTIHKOCTI Ta EMHOCTI 0a30BO1 CTaHITIl.

<“‘-‘
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V/JIK 621.391
BIOIHCIIIPOBAHE JIEKOJAYBAHHSI AJITEBPATYHMX 3rOPTKOBUX KO/IIB

xk.m.H. Illmomnens M.A., Ykpaincoxuil depacasnuii Ynisepcumem 3anisHU4HO20 Mpancnopmy, M. Xapxie

BIOINSPIRED DECODING OF ALGEBRAIC CONVOLUTIONAL CODES
Ph.D. Shtompel M.A., Ukrainian state University of railway transport, Kharkiv

Introduction. Convolutional codes are often used for reliable transmission of information in modern
telecommunication systems. There are hard-decision and soft-decision decoding algorithms for these codes.
Soft-decision decoding considers the reliability of the received symbols to correct more errors than a hard-
decision decoder. Viterbi algorithm with hard (or soft) decisions is the main decoding method of
convolutional codes. However, this algorithm is impractical for decoding codes with large constraint length,
due to his high computational complexity [1].

The algebraic convolutional codes are special kind of convolutional codes. The algebraic approach
allows to obtain convolutional codes with given characteristics. In this case, generator matrix of some
convolutional code can be represents as generator matrix of non-binary block code. The decoding of
convolutional code is equivalent to decoding this block code, when the length of the information sequence is
limited. Thus, the actual task is improve the decoding efficiency of algebraic convolutional codes using this
feature.

Presentation of the material. Suppose that some algebraic convolutional code is given by the
generator matrix of the Reed-Solomon code. Then this code is a long binary block code (binary image of
Reed-Solomon code). Iterative decoding of these codes using the principle of ordering statistics and random
mixing (multiple biases) is sufficiently effective, but it has a high computational complexity [2].

On the other hand, it is known that the problem of soft-decision decoding algebraic convolutional
codes is an optimization problem with a nonlinear objective function. Therefore, it is proposed to use the
bioinspired procedures instead of the ordered statistics algorithm in the main decoding stage.

The proposed bioinspired decoding method of algebraic convolutional codes consists of such steps.

Step 1. Initialization.

At this step, the received sequence is formed and the maximum number of iterations of
decoding is set.

Step 2. Ordering the received sequence based on information about the reliability of the symbols.

At this decoding stage, arrangement of positions of the received sequence in descending order of
reliability of elements. This procedure determines the “first” permutation.

Step 3. Finding the most reliable basis.

At this step, ordering the columns of the generator matrix of algebraic convolutional code based on
“first” permutation. Next, the most reliable basis of this matrix is determined using the Gaussian elimination
method. Then the resulting matrix is transformed into a systematic form based on *“second” permutation.

Step 4. Search for an assumed codeword using bioinspired procedures, which ensures the minimum
value of the objective function.

At this stage, the search for an assumed codeword is performed using some bioinspired procedure for
test vectors (agents). In general, this procedure is a cycle: initialization of the population, evaluation of the
quality of agents, migration of the population agents, stopping search.

Step 5. Applying a random bias to the elements of the received sequence.

At this decoding stage, if the number of iterations is less than the maximum, then a random bias is
added to the received sequence and the transition to step 2.

Step 6. Formation of the estimate of the transmitted codeword with the help of the inverse mapping
(with considering “first” and “second” permutations) and the completion of the decoding process.

Thus, a key feature of the proposed decoding method of algebraic convolutional codes is the search for
an assumed codeword by finding the most reliable basis for different test vectors, which obtained by random
mixing, and by application of some bioinspired procedure.

Conclusion. Soft-decision decoding algorithms of convolutional codes has high computational
complexity. Proposed bioinspired decoding method of algebraic convolutional codes with random mixing
has good efficiency and reasonable computational complexity.
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YJIK 621.34.12
NIIBUIIEHHSA E@EKTUBHOCTI PATIOJIOKAIIII JIITAJTbHUX
AITAPATIB 31 3BHUKEHOIO EIIB B YMOBAX OBMEXEHOT'O OB'€EMY
PAJJIOJIOKAIIMHOI IH®OPMAILIIT

o.m.n. Tonona C.B., 0.m.n. Hakoneunuii B.C., KHY im. Tapaca Illesuenxa, m.Kuis

THE INCREASING OF AIRCRAFT RADIO EFFICIENCY WITH THE
REDUCED EFFECTIVE SURFACE OF RADIATION (ESR) IN CONDITIONS OF
LIMITED RADAR INFORMATION
Doct. Toliupa S., Doct. Nakonechnyi V., Taras Shevchenko National University of Kyiv

Beryn. 3a  pesynbraraMu  OCTaHHIX HayKOBO-IOCTITHHX pOOIT, NPHUCBIYCHUX e(QEeKTUBHOCTI
pamionokariii icHyrounx pamaionokariitnux crauiiit (PJIC), 3a3HauaeThes, M0 iX MOKIMBOCTI HE JT03BOJISIOTH
JOCSITTH TIOTPIOHOTO PIiBHSA HAIIHOCTI B yMOBaxX 3acTOCYBaHHS B KOHCTPYKIlii ITAThHHUX amapariB
TEXHOJIOTII MITyYHOTO 3HIDKEHOIO e(peKTrBHOI moBepxHi BunpomintoBanus (EIIB). TocTpo mocrano muTaHHs
pPO3pOOJICHHS Ta BIPOBA/HKCHHS HOBUX BHCOKOS()EKTHBHUX METOJIB PaliofiOKallii, a TaKOX BH3HAYCHHS
MOXJIMBHX [UIAXIB 100 MonepHizamii icHyroumx PJIC. [lyns BUpIIIEHHS [BOTO THTAaHHS HEOOXiTHE
CTBOPCHHS HAyKOBO-METOIUYHOTO amapary NUIAXIiB MMiABUINCHHS ¢()EKTHBHOCTI pamioioKamil MOBITPSIHUX
e 31 mry4Ho 3HmwkeHoro EIIB Ta peamizaris npuitHATHX pillleHb.

Buknax wmarepiany. Texnonoriss mryuyHoro 3HwkeHHs EIIB monsrae y 3HWKEHHI IUTONI
BiJ/I3epKaJICHHsT 3 OJUHMLL A0 COTHUX Jojed kBagpaTHUX MeTpiB. CyTHICTh MOJSAra€ y BUKOPUCTaHHI
HEMETAIYHUX MaTepiaiiB, 110 3a0e3MeUyIOTh il YaC B3aEMOJIIT 3 €JIEKTPOMArHiTHOK XBHJICIO ITOTJIMHAHHS,
po3citoBaHHS Ta iHTepQepeHIito ii eHeprii. 3 PO3BUTKOM 1 yJOCKOHAIIOBAHHSIM TEXHOJOTIT CTBOPCHHS
KOMIUIEKTYIOUMX JITaJbHUX arapariB MOCTYIOBO MOCTAN0 MUTAHHS MPO 3HIKEHHS MOMITHOCTI JIITATbHUX
amapaTiB y Jiama3oHax XBWIb, Ha AKUX BiJOYBA€ThCA BUABICHHS 00'€KTIB 1 HACTYITHE 1X CYIIPOBOKEHHS.

Cucrema pamionokamiitHoro (PJI) BusBiacHHS MOXe OyTH €(PEKTHBHOIO, SKIIO BOHA Ma€ 3aco0m
BYSIBJICHHS YCiX THITIB JIITAJLHUX amapartiB i 3[MIHCHIOE 11€ II¢ Ha JaTbHIX miacTynax. J[as BeneHHs yCminmHoi
paniomokartii PJIC moBuHHI MaTH yHIBepcalbHI SKOCTi. lle 3yMOBIIOETHCS HACTYITHHUMH OCHOBHHUMH
(hakTopaMu: BETMKOIO PI3HOPIAHICTIO JITATHHHUX anapariB i BEJIMKUM Mialmla30HOM iX BUCOT 1 IIBHIKOCTEH
MOJILOTY; 3HWKCHHSM JAIBHOCTI BHSBIICHHS JITATBHUX amapaTiB 31 IITYYHO 3HWKECHOIO ILIOIIEIO
BiJII3epKAlIEHHS; 3acTapiliol0 eJIeMEHTHO 0a30t0 ocHOBHHX cucteM PJIC; HEOOCKOHANICTIO METOJiB
BHUSBIIEHHS Ta CYNpPOBOJKEHHsS. TOOTO BHHHMKAaEe HaykoBa mpoOjema - HEOOXiIHOCTI PO3pOOKH HOBUX
METOMIB BHUSBJICHHS 1 CYNPOBODKEHHS JITANbHUX amapariB 3i mwTy4yHo 3HmwkeHoto EIIB. IIpoBenenHs
PO3pOOKM HOBHX 4M yaockoHalleHHIO icHytounx PJIC mo cyTi € mOXiZHOIO Bif HEIOCTaTHBOI €(eKTHBHOCTI
cnoco6iB orpumanHs PJI indopmanii npo mitanpHi anapatu 3 Hagau3bkoto EIB.

BuximHumMu AaHUMM 7151 BUDILICHHS 3a3Ha4eHOl MpoOJEeMH €: THI, KUIbKICTh, XapaKTEePUCTHUKU
JITaTbHUX anapariB; aCUTHYBaHHS, KOTpi JepkaBa B 3M031 BUIUIMTH Ha mporpamy yaockoHaneHas PJIC uu
po3poOky HoBuX. [loTpeba nepkaBu TOJSIra€ y HEOOXITHOCTI MPOBEICHHS TIIMOMHHOI MOJEpHi3alii
icayrounx PJI 3aco0iB Ta po3mIMpeHHs IX MOKJIMBOCTEH LIOAO JIOKAIil JIiTakiB 31 mTy4yHO 3HIKeHoto EIIB.
BupimenHs 9acTKOBHX 3amad 3a3HadeHOl MpOOJeMH TOJATaE B YAOCKOHAJICHHI METOIIB BHUSBIICHHS i
CYTIPOBOKECHHS JIITATFHUX amapariB 31 MTYYHO 3HWKEeHOI EIIB. TakuM 4iHOM, TOCIIIKEHHS CIIPIMOBAHE
Ha TiABUIICHHS e()EKTUBHOCTI paaioIoKaIlliil JiTadIbHUX amapariB 3i 3HmwkeHoto EIIB B yMoBax 0OMekeHOTO
00'eMy pamionokariitHoi iHpopmamii mpo HUX. Pe3ynmbratroM mochimkeHHS Oylle CTBOPEHHSI METOIIB, SIKi
BHKOPHCTOBYIOTBhCS T/l 4ac yCiX eTamiB paJiosioKallii JiTaJbHUX arapartiB 31 MITYYHO 3HMKEHOIO IUIOIICIO
BiJlI3epKaIEHHS.

BucnoBku. CroroHi 3arabHOBH3HAHO, 110 CTBOPEHHS JITANFHUX amapaTiB 31 MITYYHO 3HIKEHOO
IUIOMICI0 BiN3EpKAIEHHS € TEepPCHeKTUBHUM HAIMpPSIMKOM PO3BHTKY aBiaTeXHIKA. 3POCTaHHS JHOTHO-
TEXHIYHUX XapaKTEepUCTUK JITAJbHUX amnapatiB 3a HAMIPSAMKOM IITYYHOTO 3HIKEHHS IJIOMII BiA3epKaICHHS
CTBOPWJIM TIEPEAYMOBH IIOJAO 3HIKEHHS edektuBHOCTI ix uokarii PJIC. HaiiGinemn nepcrneKTHBHUM
BBaXA€ThCSI HANPSAMOK MTydHOro 3HWwkeHHs EIIB 3a 10mMOMOror MOKPUTTS JITaJbHUX amnapaTis
panionoriIMHAIOYMMHE  MaTepianamu iHTepdepeHuiiiHoro ado audpakmiiHOro TUMy. 3acTOCYyBaHHS Vy
NPaKTHII JIITATFHUX anapaTiB 3i ITYy4HO 3HMKeHO EINB cyTTeBO 3HM3HIO e)eKTUBHICTD TX BUSBICHHS Ta
B3sITTA Ha cymnpoBomkenHs PJIC. lle mom'si3aHo 3 oOMEKEeHUMH MOXJIHBOCTAMHU icHytouux PJIC momo
PaaioNoKallii TaKUX TUIIIB JIITAIBHUX araparib.
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THE INCREASE OF NOISE IMMUNITY AND EFFICIENCY OF SIGNAL PROCESSING
IN RADIO ENGINEERING DEVICES AND MEANS OF TELECOMMUNICATION
Doct. Toliupa S., Taras Shevchenko National University of Kyiv;

Doct. Druzhinin V., National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute"

Beryn. Ha cydacHoMy eTami po3BUTKY TEICKOMYHIKAIIHUX TEXHOJIOTIH TOCTPO MOCTalla mpodiiemMa
MIBUILIEHHST 3aBajJlOCTIHKOCTI TmepenaHoi iHQopMalii, epEeKTUBHHUM CIIOCOOOM BHUpIMIEHHS SKOi €
BHKOPHCTaHHS 3aBaIOCTIMKOTO KOMYBaHHA Ta ()OPMYBAHHS ONTHMAIBHOI CHTHAIBHO-KOJOBOI KOHCTPYKIIii
(CKK).

3aBaiocTilike KOJyBaHHS 3HWKY€E HEOOXiTHE BiTHOMIEHH CUTHA/TIIYM y KaHaJi Ta Ja€ eHepreTHIHHMA
Burpam koxyBaHHsS (EBK). Bubip xomy Ta anropurmy ¥Horo mekomayBaHHS, M0 3a0e3MeUyIOTH 3aTaHWi
CHEPreTUYHMI BUIPAIIl, IPH HEBEIMKOMY PO3IIMPEHHI CMYTH YacTOT 1 JOMYCTUMIN CKIIATHOCTI, € OJTHUM 3
HaBayKJIMBIMIMX 3aBJaHb YJOCKOHAJCHHS METOMIB 1 CHUCTeM NpHiiMaHHs Ta 0OpoOneHHs iHopmamii y
TEJCKOMYHIKAI[IHHIX CHCTEMaX.

BuxaanenHs wmatepiany. BukopucraHHS 3aBaJOCTIIKOTO KOJYBaHHS JO3BOJHTH IPOBECTH
OINITUMI3alilo MapaMeTpiB TEIEKOMYHIKalliHHOT CUCTEMH B IIJIOMY. Y cHcTeMax 3 0OMEKEHOI0 EHEPreTHKO0
Take KOJYBAaHHS [I03BOJIMTh 3MEHIIMTH HEOOXiJHE BiHONMIEHHS CHTHAI/IIYM, ONTHMAaJIbHHM YWHOM
PO3IOMUIATHA TOTYXKHICTh PETPAHCIATOPA MK KaHAJIaMH Ta 30UTBIIMTH YUCIO KaHaliB. Bubip komy
3HAYHOIO MipOI0 BU3HAYAETHLCS CTATUCTUKOIO 3aBaJl B KaHATI. Y TEICKOMYHIKAI[IHHUX KaHAIAX 3 MOCTIHHUMU
napaMeTpaMu mopsia 3 GIIyKTyamiiHAMU 3aBaJlaMH JiF0Th 3aBajy BiJl CyCiqHiX kaHaiB. OqHAaK HAHOIMbIINN
BHECOK JTaf0Th (PIIyKTyariitHi 3aBaiu.

Bubip xoxy i anroputmMy #oro gexoayBaHHA, a Takox cTpykTypu CKK B 1inomy BU3HaYa€THCS LIJION0
HU3KOI0 BHMOT. Jl0 HUX BiJTHOCATHCS BUTPAIl BiJl 3aCTOCYBaHHS KOJYyBaHHs, JOMYyCTHMa HAJJIUINKOBICTh
KOy, CKIIQJIHICTh 1 IIBHIKOMIS KOJAEKa 1 T. iH. BaImBi TakoX MUTaHHS Y3TOKEHHs KOJEKa Ta MOJEMY,
BHKOpHUCTaHHS (ha30B0i i CHMBOJIBHOI CHHXPOHI3AIIil Ipu 00poO0IIi CHTHATY y MPUHMaIFHOMY IIPUCTPO].

Y 3B’A3Ky 3 THM, IO PO3BUTOK CYYacHHUX 3acO0IB TEIIEKOMYHIKaIliii IMOB'I3aHUM 13 HIMPOKUM
3aCTOCYBaHHIM CKJIaJHUX CHTHAJbHO-KOAOBUX KOHCTPYKUiM s ¢opMmyBaHHs iH(OpMamiiHUX CHTHAIB,
BHHHKAE HEOOXiAHICTh pO3TalTyBaHHSA Ha NMpUHAMaIbHOMY OOIIi, 30KpeMa, y OJ0KaxX OoOpOOJICHHS CHTHANIB,
He Tinmpku cucteM ¢a3zoBoi cuuxpoHizamii (CPC) nmis BiAHOBICHHA HOCIHHOI, a 1 CHCTEM TaKTOBOI
cunxponizaii (CTC).

Y 3B’A3Ky i3 THM, O[O0 KIIOYOBHM 3aBJaHHSM CHUCTEMH CHHXpOHI3alii € QopMyBaHHS Ha
MpuiMaIbHOMY OOIIi pagiofiHil OMMOPHOTO KOJMBAHHS, y OINBIIOCTI BHUITAAKIB BHUPIMIEHHS IIOTO 3aBIaHHS
YCKJIATHIOEThCS HASBHICTIO IIYMY, 110 Y CBOIO YEpPry CIIOTBOPIOE MPUIHATUN CUTHAJ, a B JCSIKUX BUIAJKaX
BUIIAJKOBUM XapaKTEPOM CaMOr0 CHUTHAIY.

HasBHicTh IIyMiB Ta 3aBajx y cucTeMi 0OpOOKH CUTHAJIIB HANPsMY ITOB’si3aHa i3 e()eKTUBHUM BHOOPOM
napaMeTpiB QiIbTPYIOUUX EIEMEHTIB, TOMY 1X aHATITUYHHIA OMUC, BUOIP METO/IIB OILIHIOBAHHS € BAYKIIUBUM
3aBJIaHHSM MiABHUINEHHS 3aBaJ0CTIHKOCTI CHCTEMH 3B 53Ky B misiomy. Came TOMy HEOOXiqHICTD ITi{BUIIICHHS
e(eKTUBHOCTI POOOTH CHCTEM CHHXpOHi3alii HaOyBae Bce OUTBIIOrO 3HAYEHHS, 30KpeMa, y BHUIAIKY
BUKOPHCTaHHS B CHCTEMI 3B 513Ky YaCTOTHHUX, (Da30BMX Ta KBaJpaTypHUX METO/IB MaHIITyJIALIi.

BucHoBku. Takum yuHOM, Ha JAHWI Yac NUISIXW BUPINICHHS MUATAHHS IMiBUIICHHS 3aBaJI0OCTIHKOCTI
nU(pPOBUX TEIEKOMYHIKAIIMHUX CHCTEM JIeKaTh B IUION[UHI 3aCTOCOBYBAaHHS Ta IONIYKY aHCamOJiB
0araTomo3MIIIHUX CUTHATIB pa3oM i3 3aBamocTiikuM KomyBaHHSIM — CKK, 3 po3poOkoro moamdixoBaHnx
CXeM CHHXPOHI3allii OJIOKIB BiTHOBJICHHS CUTHAJIIB 3 HEPIBHOMIPHOIO JIUCKPETH3AIIEI0.
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ACTIVE HORN ANTENNA IN THE RANGE OF 5 GHZ FOR MONITORING RADIO
ELECTRONIC DEVICES BROADBAND RADIO ACCESS
Ph.D. Vashchyshak S.P., Carpathian Affiliate of Ukrainian State
Centre of Radio frequencies, lvano-Frankivsk

Beryn. [{ns npoBeaeHHSI MOHITOPUHTY 3 iHCTPYMEHTANBHOTO OLIIHIOBaHHS YaCTOTH Ta IMIMPUHU CMYTH
4acTOT PaliOBUIPOMIHIOBAHHS PaliOeNIeKTPOHHUX 3ac00iB mmpokocMyroBoro pamionoctyny (PE3 ILICJT)
cragmaptiB IEEE 802.11 a, IEEE 802.11 n, IEEE 802.16 (miama3zon wacrot 5,15 — 5,85 I'T'r), B ganwmii 4ac,
3aCTOCOBYIOTBbCS akTUBHI pymnopHi anTeHH koMmiuiekciB CCTK-L Ta akTuBHI JoromnepiognyHi aHTCHU THITY
LPA-600. Oxgnak, nepiri MatoTh BeJIMKI rabapuTH 1 Macy, a ApyTi — 3HAYHUH PiBEHb BIACHUX IIyMiB, clIa0Ki
HaIlpaBJICHICTh, Ta BHOIpKOBiCTh. [l IIKBimarii mUX HEMONIKiB OyJI0 pO3paXxOBaHO Ta BHUTOTOBJICHO
MasiorabapuTHy aKTHBHY PYNIOPHY aHTeHy (puc. 1).

Buxkiaaa matepiany. AxTHBHa pynopHa anteHa (puc. 1) Mae OGJOYHO — MOAYJIBHY KOHCTPYKIIIO, B
SKill OOUH OJIOK — TpUAMaNbHUHM, Opyruid — migcwieHHs. [IpuiimManeHuil OMOK CKIIAJA€ThCA 3 KUTBKOX
MOJIYJIiB — PYIIOpa, TOPU30HTAILHOTO PE30HATOPA, MOPIIIHS Ta BiOpaTopa, BUTOTOBJICHUX 3 aJFOMIHII0 MapKU
AS. [l 3MEHIIEHHS OMOpy Marepiany NpUAMaIbHOTO OJIOKY aHTSHH MPOXOKEHHIO MOBEPXHEBO-aKTHBHOI
XBWJII BHYTPIIIIHI MMOBEpXHi Horo Moy Oynu Bianutiposani. Bei Moayni nmpueaHani 10 TOPU30HTAIBHOTO
pe3oHaTopa 3a JONOMOTOI0 pi3b0OBHUX 3’e€mHaHb. lle mamo 3MOTy WiAIAITOBYBATH — CIEKTPHYHI
XapaKTePUCTUKHU MPUUMAIILHOTO OJOKY aHTEHHU B ITUPOKHUX MEXKaX.

Pucynok 1 — 30BHiIIHIl BUIIIAA aKTUBHOI PYIIOPHOI aHTEHH

bnok mifcuieHHS aHTEHW CKIANAEThCS 3 YOTUPHOX MOJYJIB: 3aXUCTY, JKUBJICHHS, KOMYTaIlii Ta
MiACUIEHHS. CUTHATYy. MOXIynb MiACWIEHHS CUTHAIYy MNOOYyIOBaHO Ha MifAcWiioBadi kiacy AB Tumy
SZA5044Z. 1le#t mincwmoBad Mae miHiiHy AUX B miamazoni 4,9 — 5,9 I'T', MakcumManpHUN KoeiIlieHT
migcunenHs — no 30 nb, Hanpyry kuBleHHs +5 B, HU3bKWH piBeHb BIacHUX IMyMiB. [lepeBaroio IbOro
MiACKUITIOBaYa € MOXKIIMBICTH XOPOIIOTO HOTO Y3TO/DKEHHS SIK 3 BiOpaTopoM MpHMaNbHOI aHTEHH, Tak i 3
HaBaHTA)XEHHSIM. 3HIMaHHS CUTHAJTY 3 aHTEHHM 3IiHCHIOEThCA 3a fonomororo HBY - po3’emy Tuny SMA.

brok mificuieHHs] BUKOHAHO y OPMi PYKOSTI 1 MPUKPITUICHO IO MPUHMAIBHOTO OJIOKY 3a JOTIOMOTOI0
METaJICBUX XOMYTiB. Bara akTuBHOT aHTeHU cTaHOBUTH 0,7 KT, MaKCUMaJibHA JOBXHUHA — 220 MM, BUCOTa —
180 mM. JKuBneHHs aHTEHU 3AIHCHIOETHCS BiJI JpPKepelia OCTiHOTo cTpyMy 3 Harpyroro 8 - 30 B.

[IpoBeneni 1abopaTopHi Ta TOJBOBI JOCTIKEHHS aKTUBHOI PYMOPHOI aHTCHW TOKa3ajdu ii BUCOKI
TexHivHi i eproHoMiuHi xapaktepuctuku. KoedirieHt migcunenHst mpu 3Midi temmeparypu Big -6°C 1o
+28°C Ta Bomorocri Bix 90% m0 50% cranoBuB He Menine 30 1B y BCbOMY jiamna3oHi 4acTOT, IPH [OMY
pIBEHb BIIACHHX IIIyMiB HE TepeBuImyBaB 3 ab. AHTeHa CTaOUIBHO TIpamioBaja Bi pI3HHX BHUIIB
aKyMYJISITOPIB.

BucnoBku. Po3po6iena akTiBHA pyNopHa aHTeHa, B MOPIBHIHHI 3 iICHYIOUMMH aHTEHAMH, Ma€ Kparii
MacorabapuTHI MMOKa3HWKH, BUIIY 3aBaJOCTIHKICTh Ta HAAIHHICTG 1, MiCTS HE3HAYHOTO JOBEICHHS, MOXE
Oytn Bukopuctana a1 MmoHiTopuary PE3 HIC/] niamazony gactor 5,15 — 5,85 I'T'm.
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MOJEPHI3ALIISI CACTEMU ACIIIPALII IPECOBUX MPUMILIEHD
TOP®BPUKETHOI'O 3ABOIY
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MODERNIZATION OF THE PRESS ROOM ASPIRATION SYSTEM
OF THE PEAT BRIQUETTING PLANT
Ph.D. Basalai I.A., Lapko O.A., The Belarusian National Technical University, Minsk

Introduction. At present about 3 million tons of fuel peat briquettes are produced by the Belarusian
enterprises Beltopgaz. The volumes are expected to be increased up to 6-8 million tons. This program is
provided by 20 operating peat briquetting plants (PBP).

The main tasks tackled in the work:

- the analysis of aspiration systems efficiency and justification of the proposal for its modernization;

- the assessment of environmental impact of the technological process under research.

The results presentation. The technological process of fuel briquettes production is carried out at
modern peat briquetting plants (PBP). The raw materials for briquettes come from the technological sites where
milling peat is mined with the use of modern technological equipment [1].

The main production units of the PBP are a milling peat bunker, a preparation room with crushing and
separation equipment, a drying room, a briquetting room and a finished products warehouse (fuel briquettes), as
well as a boiler room for incineration (large fractions of milling peat and wood inclusions) to generate thermal
energy for the drying room operation.

The analysis of briquettes production material flows shows that the greatest impact on the environment is
caused by the emission of pollutants into the atmospheric air [2]. In producing briquettes 9 gas-cleaning and
dust collecting plants are applied. Two of them are for auxiliary production, the others being used for the main
production (six of them are installed in a briquette shop). A multi-cyclone with an ash dispenser is installed in a
co-generation plant.

Based on the results of emission monitoring and inventories, it has been established that the press room
(from stamps) is the most problematic area as it has the highest relative percentage of emissions after the use of
gas-cleaning plants. At this technological stage, the two-step purification system is currently used. The 1st step
is the cyclone LIOT, the 2nd one being the cyclone SIOT.

To reduce the negative impact on the environment it is necessary to develop certain environmental
protection measures. One of these measures is the reconstruction of the dedusting system of the Peco air-steam
dryer. It is proposed to replace the existing 2-step dedusting system with a more efficient cleaning system using
a modular filter of one-step pulse cleaning.

The filter operation principle is based on two-stage cleaning.

The first stage is provided with the built-in dynamic pre-cleaner, the second one being supplied with a
bag filter with the bag regeneration by a pulse jet. After the dynamic pre-cleaning of the mixture main stream,
residual dust is cleaned downstream, thus ensuring effective separation of particles smaller than a micron in
size. To prevent the dust explosion, the filter is equipped with an explosive discharger or an alternative locking
system. This technical solution is protected by the patent of the Republic of Belarus [3]. The change in the
amount of peat dust emissions before and after the filter installation has been studied in the work.

Conclusion. As the results of the studies and analytical calculations show, the reduction of pollutant
emissions from three sources in this area will be reduced by 30%. In addition, it should be noted that there are
certain advantages of modernizing the aspiration system from the point of view of ecology and economy. They
include the following: the reduction of water consumption (the consumption of water is excluded in the area);
the reduction of energy consumption (the filter has several modes of operation); saving money by reducing the
environmental tax as a result of reducing the amount of pollutant emissions.
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PERFECTION OF SCRAP METAL REPROCESSED TECHNOLOGY
IN SHREDDER EQUIPMENT
Ph.D. Basalai I.A., Ph.D. Belskaya G.V., Belarusian National Technical University, Minsk

Introduction. High-level efficiency reusing of secondary material resources (SMR) is the most
important approach in raw material resources economy in any country. SMR quantities formation increases
during economic development goes up. Secondary ferrous metals have one of the outstanding significance in
raw materials basis in the national economic system.

Secondary ferrous metals are the initial source for steel, ferroalloys smelting and cast iron molding.
Metal scrap and metal waste must be reprocessed before be used in metallurgical equipment. Scrap and
waste metal reprocessed technology means the process that resulted in readiness of them be used in
metallurgical and molding processes [1].

The results presentation. Modern metallurgical technologies demand strict properties for metal scrap
material source. It is important to carry out those demands without modern automatically equipment using
for metal reprocessing. There are three main methods are used in reprocessed technology nowadays: 1)
cutting of metal scrap in the aim to decrees overall sizes; 2) packaging; 3) crushing of scrap metal in
shredder equipment. Shredder reprocessed technology is the most progressive method due to the opportunity
to decrease electricity energy consumption during future smelting. Shredder equipment has principal
advantages in reprocessed technology because of automatically control of metal crushing and obtained
materials sorting. Sources used in reprocessed technology must be radiation and pyrotechnic controlled.
Metal scrap are sorted due to categories and kinds [2].

Scheme of scrap metal reprocessed technology in shredder equipment is presented on the Fig.1

Acceptance Unloading and Scrap metal Scrap metal
of scrap > stock-keeping »  sorting before > preparation in
metal of scrap metal crushing pulper
v
Loading of Quiality control of Crushing of
reprocessed < reprocessed < scrap metal in
scrap metal scrap metal shredder

Figure 1 — Scheme of scrap metal reprocessed technology in shredder equipment Albert Hoffmann-I11GmbH

It is impossible to move away all nonmetallic parts from the primary source. Hand-made dismantling
is quite difficult, intricate and need a long period of time. Due to those reasons, we propose to use additional
block-equipment placed on shredder square permits to take out colors metals, rubber, glass, plastics from
scrap metal after shredder crushing.

Perfected scrap metal technology in shredder equipment includes next stages: 1) Scrap metal sorting,
non-metallic parts taking out; 2) Suitable hand-made dismantling; 3) Scrap metal preparation in pulper;
4) Crushing in shredder; 5) Separation of glass, plastic, rubber in the process of screening; 6) Quality
control of reprocessed scrap metal.

Block-equipment we proposed will guarantee high-efficiency reusing of glass (3-7%), plastic (35-
55%), rubber (7-9%), ferrous metals (8-10%), color metals (4-6%) in comparison with the traditional
shredder technology.

Conclusion. Shredder equipment and additional block will increase effective reusing of ferrous and
color metals and decrease electricity energy consumption.
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V/IK 674.815
BIIJIUB MIHOMOJICTUPOJIY HA MEXAHIYHI BJIACTUBOCTI
JETKUX CTPYKKOBUX ILIAT

o.m.n. bexma II.A., baiizoea JI.P., Hayionanvruii nicomexuiynutl ynisepcumem Yxpainu, m. JIveie

THE INFLUENCE OF EXPANDED POLYSTYRENE ON THE MECHANICAL
PROPERTIES OF LIGHTWEIGHT PARTICLEBOARD
Doct. Bekhta P.A., Bajzova L.R., Ukrainian National Forestry University, Lviv

Beryn. BaacTHBOCTI CTPYKKOBHX TUIAT CYTTEBO 3aJICKATh BiJl iX IIUIBHOCTI: MM OLBINA IITEHICTD,
THUM BUILI MIIHICHI MTOKA3HUKU MarepiaiiB. Alle pH mboMYy 30UIBIIYETHCS Bara marepiajiiB Ta BUPoOiB 3
HUX, HA BUTOTOBJICHHS 3aTpavyaeThcs OLbIIe CUPOBHHH, X JOPOKYE TPAHCIOPTYBaTH Ta iH. ToMy OCTaHHIM
4acoM Bce Oinbllle yBard NPUAIISIETHCS JIETKUM CTPYKKOBMM IuMTaMm. Ha manuii wac Bimomo Oararto
CIIOCO0IB TOCATHEHHS JIETKOI KOHCTPYKINII TUTHT. 30KpeMa, po3poOJieHa TEXHOJIOTIS JIETKHX TPHUIIApOBUX
IIMT 3 cepegHiM mapom i3 miHonoxictupony (IIIC) Ta 3 30BHIMIHIMKM mapamu 31 CTPYKKOBHX abo
BOJIOKHUCTHX AT [1]. Taki mmuTH, nepeBaxHo, BUKOPUCTOBYIOTh SIK TETLIO130JIAIIiiHI. J{7 BUTOTOBIEHHS
MII[HUX Ta BOAHOYAC JIETKUX CTPYXKKOBUX IIUT MO>KEe OyTH BUKOPUCTaHA TPUILAPOBA KOHCTPYKLIsA, B AKIH y
BHYTPILIHIA 1mIap 10 AepeBUHHOI cTpyku pomaerses IIIIC, a 30BHIMIHI mapyu CKIAJAIOTHCS 3 JYIIEHOTO
mnony [2]. OxHak, MeXaHiuHI BJIACTUBOCTI TaKUX IUIUT HE BUBYCHI. TOMy, METOI JAHOTO JOCIIKCHHS
Oyno BuB4eHHs BIUBY BMicTy [II1C Ha MexaHiuHi BIaCTUBOCTI JIETKUX JTMYKOBAHUX CTPYKKOBHX IUIHT.

Buxaax marepiany. JocmimkyBaHi IUINTH BHIOTOBJSUIMCH B TIPOLECI OJHOYACHOTO Tapsdoro
CKJICIOBaHHS 00cMoIeHo1 kapOaminohopmanbIeriiHuM KieeM AepeBUHHOI cTpyxku 3 rpanynamu IITIC Tta
JMYKYBaHHS JyIIEHUM Oepe30oBMM HIOHOM. Burparta knero cranoBuia 10% Big Macu aOCOMIOTHO CyXHX
qacTHHOK. Burorosnsnck mmtu 3 BMictoM ITIIC 4, 7, 10 % Ta 6e3 II1C ToBmuHO0 18 MM i miisHicTIO 350,
450 i 550 kr/M° rapsaEM IPECyBaHHSM 3a TeMmIepatypu npecysanns — 200 °C, THcKy npecyBanms — 2,4 MITa
Ta vacy npecyBanHs — 0,23 xB/MM. BUrotosneHi ity miagaBanyd BUIPoOyBaHHIO HA MEXKY MIITHOCTI il 4ac
CTaTHYHOTO 3TUHAHHA (0;,), MOIYJb TPYXKHOCTI (M), MeXy MIITHOCTI Ha PO3TAT TEPICHANKYISIPHO 10
IUIOIMHU TUIHTH (0,). BurotoBneHHs 3paskiB i iXx BUmpoOyBaHHs 3filicHioBamu 3riqHo Meroauk JICTY EN
310:2003 1 BS EN 319:1993. 3naueHHs MeXaHIYHUX BIACTUBOCTEN BUTOTOBIIEHUX IUIAT HaBeAeH] B Ta0I. 1.

Tabmuns 1 — MexaHiuHi BTaCTHBOCTI JIETKUX CTPYKKOBUX IUTUT

Eﬁ JI71s1 MinpHOCTI ILIHT, KI/M° Bumoru 3rigHo

£ S 350 | 450 | 550 CEN/TS 16368

2 = 3a BMICTY MiHOTIOJICTUPOIY B IUINTaX, %o JUIs1 TUTAT

= oe3 [IIC| 4 7 | 10 [6esTINIC|{ 4 | 7 | 10 |oesNIIC| 4 | 7 | 10 LP1 LP2
;. 101 [ 79197 35| 235 |18,0(224|79( 370 |28,2|351|12,3] >35 >7,0
M | 2276 [2622]2651| 667 | 3318 [3197{3907|1629 4361 ([3771|5163]2591] >500 | >950
oy 0,09 ]0,24/0,12|0,06| 0,21 |0,25|0,24|0,12] 0,33 0,36]0,35|0,18| >0,24 | >0,35

HaiiBummMuy 3HaYeHHAME MEKi MIITHOCTI IIiJ] 9ac CTaTHYHOTO 3rMHAaHHS BononaitoTh mutu 6e3 [I1C i
3 BmictoM IIIIC 7 %, a nalimenmumu — 3 BMicToM [ITIC 10 %. Momyns npy>KHOCTI TiJl 4ac CTAaTHYHOTO
3TUHAHHS OTPUMaHO HaWOuLIbImMM it TMT 3 BMictoM [IIC 7 %. Bwmict IITIC 4 1 7 % y mumTtax 30inbmye
MEXy MIIHOCTI Ha PO3TSAT MEPICHIUKYIISIPHO 10 TUIOIIMHH TUTUTH, TIOPiBHSAHO 3 mintamu 6e3 Bmicty I1I1C, a
wintu 3 BMicToM [ITIC 10 % He mocsraroTh HOPMATHBHHMX 3HAYCHB IOTO MMOKA3HUKA B JOCIHIKYBAaHOMY
iHTepBaJi IINbHOCTEH TUINT.

BucnoBku. Ha ocHOBiI nmocrmimkeHs OyJIO BCTAHOBIIEHO, IO TaKi JIETKi CTPYKKOBI IUIMTH MarOTh
BHCOKI TIOKa3HWKH ITOCIIKYBAaHUX BIIACTUBOCTEH, SIKi MTEPEBUIIYIOTh BCTAaHOBJICHI HOPMATHBHI 3HAYCHHS
srigHo crangapty CEN/TS 16368. Otpumani pe3yabTaTv JOCTIKEHb Tal0Th MOXKIJIUBICTh BUKOPUCTOBYBATH
Taki MJIWTH JUI BUTOTOBJICHHS JIETKUX KOHCTPYKIIH MeOJIiB, a TaKOX BHKOPHUCTOBYBATH iX SIK 130JSLiHHI
MaHesi 3 MEBHUM €CTETHYHNM BUTJISIIOM, OCKIJIBKH JTMYKYBaJTbHUHN IIAp TUTUT i3 HATYPATBHOTO IIMOHY.
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YK 666.762.8:666.9
BIIJINB MOJINU®PIKYBAHHA (I)EHOJI(I)OPMAI[I)I[EFII[HOi CMOJI1
EJJEMEHTOOT'AHIYHUMH CIIOJTYKAMU HA ®A30BUI CKIIA
BYTJIELHbBMICHUX MATEPIAJIIB
xk.m.u. bpancnuk JI.A., Cmaponam O.€., Poxcko I.M., Pyoenxo JI.B., A¢oeccea O.11., Kanynnikos 1.0.,
Hayionaneruii mexniunuil ynisepcumem " Xapriscokuti nonimexuivnui incmumym”, Ykpaina

INFLUENCE OF PHENOLFORMALDEHYDE RESIN MODIFYING
BY ELEMENTORGANIC SUBSTANCES ON PHASE COMPOSITION OF
CARBON-CONTAINING MATERIALS
Ph.D. Brazhnyk D.A., Starolat O.Ye., Rozhko .M., Rudenko L.V., Avdyeyeva O.P., Kanunnikov 1.0.,
National Technical University "Kharkov Polytechnic Institute”, Ukraine

Beryn. ByrneupBMmicHi  MaTepiald  Ha  OpraHiyHii 3B S3L1 IIUPOKO 3aCTOCOBYIOTBCS — SIK
¢byTepyBanbHUH MaTepiadl y BHCOKOTEMIIEpaTypHHX arperarax 4YopHOI MeTanyprii, Imo oOyMOBIEHO
BHCOKOIO iX TIUIbHICTIO, KOPO3IHHOIO CTIHKICTIO Ta 3HOCOCTIHKICTIO. J[OCSATHEHHIO TAaKUX BIIACTHBOCTEH
CHpUsie MOXKIIMBICTD YIIUIBHEHHS X CTPYKTYpH IiJ] Yac eKCIUTyaTamii 3a paXyHOK BBEIECHHS HAaHOYaCTHHOK
Ta BHACIIJIOK PETENHHOTO MiA00pY BUXiJHUX KOMITOHEHTIB ITMXTOBOTO CKIay.

Buxnan marepiaiy. IlokpameHHsS eKCIUTyaTaIlifHHX XapaKTCPUCTHK BYTJICIIEBMICHUX MartepiajiB
JOCSATAIOTh TAKOX NUIBIXOM Mig00py (PpakiiiHOTO CKIany ad0 yIOCKOHAJICHHSIM TEXHOJOTIYHUX OIeparlii
MiJITOTOBKH IIMXTOBOT CYMIlIITi.

ABTOpH ITOCIIKYBAJIH MOKIIUBICTH IHIMIFOBAHHS — YTBOPCHHS HAHOYACTHHOK Y KOMITOHEHTI, KU
3B’s13y€ (peHondopManbAeriiHii cMoii) y pe3ynbTarti i1 MoJAu(]iKyBaHHS ETHIICHIIIKATOM Ta HOTO 30JIeM MPH
pi3HOMy iX cHiBBigHOIIEHHI. SIK HAMOBHIOBAY INWXTOBOI CyMillli BHKOPHCTOBYBAJIM EIEKTPOKOPYHI i
crieyeHud nepukias. 3pasku Tepmoodpodisim npu 473 K 1 momatkoBo npu Temmepatypax go 1273 K.V
JIesIK1 IMAXTOB1 CYMIIIli TAKOX BBOJMIIA aHTHOKCHUIAHT AJTFOMIiHITO.

VY pe3yabTari NPOBEACHHS PEHTreHO(Aa30BHX Ta MIKPOCKOIYHUX JOCHIHKCHb BCTAHOBJICHO, IO B
KOMTIO3HIIISIX, SIKi MICTSTh SK HAITOBHIOBAY CIIEYCHU MEpUKIa3 Micis TepMooOopooku mpu 1273 K mMoxyTh
yTBoproBatucs (a3u B-SiC B HEBENUKIA KiJTHKOCTI, TAKOK BHUSIBJICHO MPHUCYTHICTH BUTbHOTO ByTielro. [Ipu
BBEJICHHI SIK Moan(iKaTOpa eTHICHIIKATY Y (eHoI(HOpMaNBACTiIHY CMOIY, SIKa € PEaKIiiHO aKTHBHOIO 32
paxyHOK HasBHOCTiI 3B’s3kiB C-H, MOXyTh yTBOpIOBaTHCS BOJIHEBI 3B’SI3KM 3 TiAPOKCHIBHUMH TPyIaMu
(deHONMy Yy pI3HHX HampsMKaX. A TIPUCYTHICTh BOAM (HE3HAYHOI KIJIBKOCTi) B ETHJICHIIIKATI CIIPUSE
TEXHOJIOTIYHIA MOXKIIMBOCTI PO3PIKEHHS 3B’ s13yr0ouoro (heHonpopMaipaeriqHoi CMOIM) y TIpoleci
TEXHOJIOTIYHOrO eTanmy (opMyBaHHS MHMXTOBOi cymimmi. [lpu minBuIEHHI TemmepaTypu BiOYBae€ThCsS
BUAAJICHHS BOAW 1 3’€JHAHHS-3IIMBAHHSA (DEHOJIBHHMX TPYN HOBOJIAKY B PI3HMX HampsMKax MLUIIXOM
YTBOPECHHSI CTPYKTypH pe3oiy. [Ipu TigBUINEHHI TeMIepaTypud BiIOYBA€TbCs B3a€EMOIIS OpTraHO-
HEOPraHIYHUX KOMIUIEKCIB ETHWJICHIIIKATy Ta HOro 300 3 MpOXyKTaMH KapOOHi3allii CMOIH, IO B
MOAAJBIIOMY MPU3BOJIMUTH 10 yTBOpeHHs -SiC.

Pesynprat eKkcreprMMeHTIB TOKa3aid, Mo MoIu(iKOBaHI 30JeM eIeMEHTOOPTaHIYHOI CITOIYKH
MEPUKIIA30BMICHI MaTepiaiay MICTATh OinbIny KimbKicTh B-SiC, ane MeHITy KijgbKiCTh BiIbHOTO Byruemio. Ha
Halll pO3Cy/, THIPONi30BaHHW ETWJICHIIIKAT MPH TOJIMEpH3alii CTBOPIOE KapKac, IO CTATYE OpPTraHidHy
CKJIa[JOBY PE3UTHOM CTPYKTYpH (heHonpopManbaeriiHOl CMOJIH, SIKa BXKE 3aXHILEHA BiJl OKUCHEHHS BYTJICLIIO
3a JOIOMOTOI0 BBEICHHS amioMiHiio. lle crpuse OinmbImiii peakiliiHii aKTHBHOCTI MPHU MOJAIBIIINA peakil
ytBopeHHs P—SiC 3a paxyHOK OUIbIIOI OJHOYACHOI YIIIBHEHOCTI MOJIMEpH3aliiHOi CTPYKTYpH TeJio Ta
MOJIIKOHACHCAIMHOI PE3UTHOI CTPYKTYpH (eHondopManbaeriiHoi CMOIU Ta iX B3a€EMONPOHUKHEHHS MPH
TepMOOOPOOIIi.

3a  pesympTaTaMH  TPOBEASHWX  JOCHI[UKEHb  BHABIEHO, M0 Tpu  MoaudikyBaHHI
¢derondopmanbAEriIHOI CMOJM €THIICHIIIKaTaAMH, SKIIO SK HAIIOBHIOBAaY BUKOPUCTOBYETHCS €IEKTPOKOPYHI,
OCHOBHUMH (azamu, 1o yTtBopuiucs, € o-AlOs, B-Al,O3 kBapu. Crig 3a3HauuTH, M0 KITBKICTH (asu
0—Al,O3 dikcyerbcss y MEHIIIH KiTBKOCTI y mpo0ax, B SKUX BHKOPHUCTOBYBAJIHM 30Jb CTHJCHIIKATY, a
KibKicTh —Al,O3, 0 YTBOPIOETHCS, HABMAKH 301IBIIY€EThCs. 3a3HaYeHUI (haKT CBITYUTH PO rajJbMyBaHHS
npouecy neperBopents momudikarii B-Al,O3 Ha 0—Al,O3 y mpucytaocti amopdHoro SiO,. IIpucyTHicTh
B-SiC abo C He cmocrtepiratoTh, 0 00YMOBIIEHO HEBEJIMKOIO KiIBKICTIO BBeAEHOI 3B’sI3KM. BcraHOoBIEHO,
o MoaudikyBaHHsS deHondopmanbaeriqHoi cMonu 30ieM (y pasi ix cmiBBigHomenHI 70 10 30) mpu3BOIUTH
710 TIOSIBH MYJIITY.

ABTOpH BBaXaroTh, LIO iHIIialis 3apoAKOYTBOpEHHS y (eHoIPopManbIeriaHiii CMOJIi BU3HAYAETHCS
TIPUPOIOI0 1 AKTUBHICTIO IHIIUX APiOHOIUCTIEPCHUX CKIIAJOBHUX IMTUXTOBOT CYMIIIIi.
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YK 658.516:006.063
YAOCKOHAJIEHHA ITPOLUECY CAMOKOHTPOJIIO ITPH
BUT'OTOBJEHHI MACOBOI IMTPOAYKIIIT
o.m.u. Aonncancokuit A.M., k.m.n. Bonoapenxo O.A., Hayionanona memanypeitina
akaoemisi Yxpainu, m. [{ninpo

SELF-CONTROL PROCESS IMPROVEMENT AT MASS
PRODUCTION MAKING
Doct. Dolzhanskiy A.M., Ph.D. Bondarenko O.A., National Metallurgical
Academy of Ukraine, Dnipro

Beryn. Sfkicte mpoaykiii € OZHMM 3 OCHOBHHMX YHHHUKIB 337I0BOJICHOCTI CIIO)KMBaYiB Ta
3a0e3MeYeHHs KOHKYPEHTOCIIPOMOXKHOCTI BHPOOHUKIB (mocravyanbHUKiB). CyKyNmHICTh BUPOOHHYMX
BJIACTUBOCTEH TPOAYKINi € HACIIOAKOM SKOCTI IpormeciB i BUPOOHWIITBA 1 Mae OyTH 3akjaJicHa ¥y
TEXHOJIOTIUHI MpOIlecH, a He OyTH JTOBEJeHA OCTAaTOYHMM KOHTpojieMm [1]. OgHuM 3 BiANOBiTHUX 3aco0iB
MOXK€ CTaTH BUKOPHUCTaHHsS aBTOMAaTH30BaHOI BiicTexkyrodoi curHaneHOi cuctemu (ABCC), mo iHpopmye
PO TOTEHIIIAHUN BUXiJ BUPOOHHUNX MapaMeTpiB 3a periaameHToBaHi Mexi (tumy cucremu "Anmon" [1]).
Oco0JIMBO aKTyaJIbHOK CTa€ pO3poOKa TEOPETUKO-TEXHOJOTIYHUX OCHOB CTBOPCHHS 1H(OpMaIiiHo1
CHCTEMH MOHITOPHHTY X0y BUPOOHHYOTO NPOLECY PY BUTOTOBJICHHI MacoOBOiT MPOIYKIIii.

Bukaax marepiamy. B sxocti npuknagy, 3 ypaxyBaHHSM HiXOJiB KBaJliMeTpii Oylio po3risHYTO
MpOlleC BUTOTOBJICHHS pYJIOHHOI Traps4yeKaTaHoi TOHKOJHMCTOBOi ctaii Ha arperati 1680 oxHoro 3
BITYM3HSHUX METANTYpPrifiHUX KOMOIHATIB

3amponoHOBAaHO NP0 SIKICTh TEXHOJOTIYHOrO MPOIECY, IO PEali3yeTbess HA | —Ti BUPOOHHYIN
pinsami (1<1<N), Ha sxiif mae micue | -Ta Texnonoriuna onepanis (1< j < M) cyauTu 3a BeIUYUHOKO

KOMILIEKCHOTO TOKa3HKKa skocTi Q , sikuii po3paxoByeThes 3a hopmyiioro [2]:

n,m
2Ky
Q = i=1, j=1
=
K,
i=1,j=1 , (1)
Ae Y, - OAMHUYHI OKAa3HUKH SIKOCTI (IapaMeTpy MPOAYKUIl Ta/abo TEXHONIOrI] 33 HOPMATUBHO-TEXHIYHOO

nmokymenTartiero - HT/ [3],); kij - eKCIIEPTHI OIIHKY X BiMMTOBITHUX KOe(]IIiEHTIB 3HATYIIOCTI.

Buxonanus Bumor HT/I 3anpornoHOBaHo OIiHIOBATH Tak 3BaHUM «koedilieHToM kombopy» K, , sxuii
nepeaye apody y dopmyui (1) Ta mopisuroe 1 npu Q > 0,8 (Bignosizae no6pomy BukoHanHO Bumor HT/I i
micis pospaxynky Q , mo mMoxke OyTH MMOKa3aHMM HAa CUTHAJILHOMY TabjI0 KolbopoM '‘3enenuit’); km. =05
npu 0,5 <Q <0,8 (BiamoBigae HeraTUBHIN TEHICHIT pEryOBaHHs OYIb-IKOTO MapaMeTpy, 0 MOXe OyTH
MOKa3aHUM Ha CUTHAIBHOMY TabJ0 KoibpopoM "Kostuit"); km. = 0 (amasor "koedinienra Bero") mpu Q <0,5,

o cropimae mnpo kputuuHi BigxwienHs Bix HTJ i mMoxe OyTm BimoOpakeHe Ha TablO KOJIBOPOM
"UepBonuii"). /IBa ocTaHHIX BUNAJKH TIOBUHHI CIYXHUTH CHTHAJIAMU TIPO HEOOXiTHICTh MPOBEICHHS aHAIi3y
CHUTYaIlil, MMOIIYKY HEBiIMTOBITHOCTI, BUPOOJIEHHI peaKilii i pearizariii KOpeKIrii.

BucnoBku. TakuM 49uHOM, PO3POOJICHHWIA anTOpUTM dii Ui Bidyamizamii MOTEHIIHHUX HeOe3meK
TEXHOJIOT1i BUTOTOBJICHHS POAYKii, IKUl 1a€ IMITYJIbC JUISl ONIEPATHBHOTO KOHTPOJIIIO SIKOCTI 1 CBOEYACHOTO
BXKHTTS 3aXO0JIiB I[OJI0 YCYHEHHSI BUSBJICHUX HEBIAMOBITHOCTEH.
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YJIK 666.792; 621.9.025.7
PO3POBKA KEPAMIYHUX 3B’S30K 13 3AJJIAHUMU BJJACTUBOCTSAMUAU
JJISI BUCOKOPECYPCHUX AJIMA3ZHUX KPYT'1IB
o0.m.1. @eoopenko O.10., @edopenxo /1.0., k.m.n. bozoanoea K.b., Pezeoa H. M., Hayionanohuii
mexniunull ynigepcumem " Xapiscokuil norimexuiunuii incmumym”, Yxpaina

DEVELOPMENT OF VITRIFIED BONDS WITH DESIRED PROPERTIES
FOR THE HIGH-RESOURCE DIAMOND-ABRASIVE TOOLS
Doct. Fedorenko O. Yu., Fedorenko D. O., Ph.D. Bohdanova K. B., Regeda N. M., National technical
university “Kharkiv politechnical institute”, Ukraine

Beryn. 3B’s3ka abpa3suBHHX 1HCTPYMEHTIB BIUTMBAE€ Ha MPOAYKTHUBHICTH LLTiQyBaHHA. Binpmi Hixk
50% ycix aOpa3WBHUX iHCTPYMEHTIB BHT'OTOBIISIIOTH 3 BUKOPUCTaHHAM KepaMiyHHX 3B's30K. He 3Bakatoumn
Ha CKJAIHICTh TEXHOJIOTii BHUTOTOBJICHHS (TIOPIBHSAHO 3 IHCTPYMEHTOM Ha TOJIMEPHHX Ta METAJICBHX
3B’s3Kax), KepaMOMaTpH4Hi HuTiQyBambHI KPYyrd 3HAHIUIM IIMPOKE BHKOPHUCTAHHS 3aBIASKH TMOPIBHSIHO
BHCOKIH MIITHOCTI, XIMiYHi# CTIHKOCTI Ta 31aTHOCTI 30epiraTi cTabiIbHO BUCOKHUN PiBEHB PiXKYy4oi 3MaTHOCTI
BITPOIOBXK TPUBAJIOTO Yacy €KCILTyaTarlii.

KpiM Toro, BUKOpHCTaHHS KepaMidHHX 3B'SI30K HAJa€ MOXJIMBOCTI BUTOTOBISATH I1HCTPYMEHT 3
BHCOKOIIOPHCTHM POOOYMM IAPOM, CTIMKUM A0 ''3acalioBaHHS' BHACIIOK HAIMIAHHA Ha poOOYii moBepxHi
BiIXOiB ILTi(hyBaHHS.

Bukaan wmatepiany. 3anexHO BiJ CKIaay Ta yMOB TEPMI4HOT OOpOOKM KepaMiuHi 3B’SI3KU
MOJUISAIOTECS Ha TJIaBKi Ta criedeHi. [lepmri € ckioBUOHMMU, 3a0€3M€UyIOTh BUCOKY MIIIHICTh aOpa3sMBHHUX
IHCTPYMEHTIB Ta Kpalle yTpUMYIOTh abpa3uBHi 3epHa. CIieueHi 3B I3KH 3a CBOIM CKJIaJOM Ta CTAHOM OLTBII
moAibHi 1o dapdopy, mo OOYMOBIIOE BHCOKI TeMIepaTypw cmikaHHsA koMmro3uTiB (rmoHan 800 °C) Ta
YHEMOJKITUBIIIOE TX BUKOPHUCTAHHS JJI1 BUTOTOBJICHHS alMa3HO-abpa3uBHOTO 1HCTpYyMeHTy. Pobounii pecypce
alMa3HUX KPYTiB 3aJCKHTHh BiJl IPYHTOBHOTO BHOOPY 3B’S3KH 3a KOMIUIEKCOM (hi3MKO-MEXaHIYHUX i1
temiodiznaHuUX BiacTuBocTell. ToMy po3poOka JIETKOIUTABKHX KepaMidHUX 3B'S30K 13 3aJaHUMU
BJIIACTHBOCTSIMU € aKTyaJlbHOIO 3a/1auyelo, BHUPIIICHHS SKOi JO3BOJUTH 30UTBIIMTH TEPMiH €PEKTHBHOI
eKCIUTyaTamii anMaszHo-abpa3uBHOTO iHCTpyMeHTY (AAI).

B pe3ynbrari iMiTaIliifHOrO0 MOJENIOBaHHS BCTAaHOBJIICHI OCHOBHI XapaKTEPUCTHKH aIMa30HOCHOTO
apy Ta rpaHUYHI TEeMIIEPaTypy HOTO CIiKaHHS, sIKi 3a0€3MeUyIOTh IIUTICHICTh alIMa3HUX 3€PECH 3aJICHKHO BiJl
iX MapkH, 3epHHCTOCTI Ta KOHUEHTpauii B koMmno3uTi [1, 2]. Po3poOka nerkomnnaBkoi kepamiduHOi 3B’SI3KU
BimOyBajgach Ha MiJCTaBi MPOTHO3HOI OIIIHKK CTPYKTYpHUX OCOOJIHMBOCTEH, a TaKOXK TEXHOJOTIYHUX,
TEITO(I3MYHNX 1 MEXAHIYHMX BJIACTHBOCTEH OKCHIHHX Kommosuiii cucrem PbO — B,0; — SiO,, Na,O —
PbO - SiO,, Na,O — B,O3 — SiO,. 3 ypaxyBaHHSM OTpHMaHHMX JaHUX B pe3yJIbTaTi BUPIIICHHS 3a1adi
onTUMizauii 3 ypaxyBaHHSM NPUHHATUX 3a pe3yibTaTaMd MOJETIOBaHHS OOMEKEHb LIOJ0 MOKa3HUKIB
TepMidHOro posmmpenns (o =5,5+7,0-10° 1/K), remronposizsocti (A=0,5+0,7) Br/M-K, Momyms mpyxHOCTi
(E =100+120 MIIa) Ta moxyns 3meury G = (35+45)-10° MIla po3poGiieHO CKIagu CKIOKOMIIOHEHTIB i
OTPHMAHO JIETKOIUIABKi KepamiuHi 3B'A3KH 13 KOMIUIEKCOM 3aJaHUX BIACTHBOCTEH. Po3poOneHi kepamidHi
3B’SI3KM 3a0€3METyIOTh CITIKAaHHSA aJIMa30HOCHOTO IIapy B iHTepBam TemrepaTyp 550-650 °C ta HamgaroTh
MOXITUBOCTI BUTOTOBJISITH QJIMA30HOCHUHM Imap i3 HEOOXIMHUMH XapaKTepUCTHKAMH CTPYKTYpPH IS
BUTOTOBJICHHS T4 BUCOKOIIOPUCTUX Ta KPYITHOMOPUCTUX alIMa3HHUX KpyTiB [3].

BucnoBku. OmiHKa Mpane3gaTHOCTI 3pas3KiB alMa3HUX KPYTiB, BUTOTOBJIEHUX 3 BHKOPHCTaHHSIM
JIETKOTTIABKUX KEPAMIYHHX 3B'SI30K 3a MTOKA3HUKAMH MTPOTYKTHBHOCTI IITipyBaHHS Ta MUITOMAMH BHTPATAMHU
aIMa3HUX 3epeH MiATBepAuiIa iX 3JaTHUX MNpAalIoBaTH B PEXUMI PaliOHAIBHOTO CaMO3arOCTPEHHS IPH
00po61i TBepaux cragis, cutani Ta ACIIK.

CnHcoK NMocuJjiaHb.
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CERAMIC MATERIALS WITH DETERMINED ELECTROPHYSICAL PROPERTIES
BASED ON SYSTEMS SrO-ZnO-Al,03-SiO;
Doct. Fedorenko O. Yu., Doct. Lisachuk G. V., Ph.D. Krivobok R. V., Pritkina M. S., Belogubkina K. V.,
National technical university "Kharkiv politechnical institute”, Ukraine

Introduction. Radio-Wave transparent materials (RTM) with the maximum transmittance of radio
waves are used mainly in the manufacture of antenna housings or radomes, which protect the antennas of
radar sets from the effects of the surrounding medium. The analysis of the advantages and disadvantages of
different RTM showed that in the world practice to date there is no material that fully meets the requirements
in accordance with the conditions of their operation, as well as the technological possibilities of fabrication
of crimpers.

Presentation of the material. As is known, the functional properties of RTM are determined by their
ability to pass electromagnetic radiation of the radio frequency band (10°+10' Hz). The radio-wave
transparency of materials is ensured by low dielectric losses (e = 1+10; tg & = 10%+107) in the temperature
range of 60-1200 °C and exiguous radio waves reflection level (up to 1%) [1].

To obtain radio-wave transparent materials the monolithic and porous substances are used. The
monolithic substances, mainly glass and ceramics are used in single-layer materials.

The paper considers the possibility of obtaining ceramic RTM at the expense of the synthesis of
crystalline phases, which differ in the low coefficient of temperature expansion (CTE) and the given
dielectric properties. On the base of the ZnO — SrO — Al,O3; - SiO, system, ceramic materials containing the
phases of Slavsonite (SrAlISi,Og) and Willemite (Zn,SiO,4) can be obtained.

This phases are characterized by such metrics: & (5,5 and 7), tgd (5:10* and 50-10™), melting
temperature (1510 and 1760 °C), CTE (3,2:10° Ta 6,5:10° 1/K) and high mechanical strength (E 100 GPa
and 115 GPa) accordingly [2, 3].

Based on the study of the basic system subsolidus structure, ceramic materials, in which the ratio of
Slavonsonite and Willemite varies from 1 : 3 to 3 : 1, were synthesized. The samples were fired in an
induction furnace at 1200-1350 ° C in steps of 50 °C. The characteristics of sintering (density, porosity,
shrinkage), compressive and bending strength, as well as electro-physical properties (dielectric constant and
dielectric loss tangent) are determined for laboratory samples.

It has been established that the samples burned at a temperature of 1200 °C satisfy the above
requirements for the complex of dielectric characteristics, such as reduced values of dielectric permittivity
(e = 5-8) and dielectric loss tangent (tg & = (60-110)-10™*. The main disadvantage of the obtained materials is
the insufficient level of sintering and, as a result, relatively low compressive strength (~20-23 MPa) and
bending (~8-9 MPa). To intensify the sintering and phase formation of ceramic materials at a reduced firing
temperature (1200-1250 °C), small additions (1-2 %) of modifying oxides such as SnO, Li,O should be
introduced into the masses composition.

Conclusion. The phase composition of the obtained materials was investigated by X-ray diffraction
analysis using a DRON 3M diffractometer with CuKa radiation and nickel filter. With the use of X-ray
phase analysis, as base phases in the synthesis products the slavsonite and willemite were identified.
However, in the excess content of zinc oxide in the material, there is Zincite (ZnO) as impurities, and with
the predominant content of strontium oxide, the impurity is Hannite (ZnO-Al,QO3). In the future, to prevent
the formation of these accompanying phases and to ensure the formation of specified compounds (SrAISi,Og
and Zn,SiO,), the ceramic masses were corrected toward an SiO, content increase.
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®OPMYBAHHA AKOCTI MOAYJIBHOI'O CKIIAJAHHA MAIINH

o.m.u. I'puzop’eea H.C., Jlyyvxuil nayionanvruil mexuivnuil ynisepcumem, Ykpaina

FORMING OF QUALITY MODULAR ASSEMBLY MACHINES
Doct. Grigorieva N., Lutsk National Technical University, Ukraine

Beryn. Benwke 3HaveHHsI B 3a0e3MeUeHHI SKOCTI CKIAAaHWX BHPOOIB MAarOTh METOIW YIPAaBIIiHHS
OCHOBHHUMM KOHCTPYKI[IMHMMH 1 TEXHOJOTIYHMMU UYWHHHUKAMH TPU TPOCKTYBaHHI MOMIYJIBHUX
TEXHOJIOTIYHUX TMPOIECIB CKIQJaHHSA 3 IMiJBUIICHOI sKicTio. Halbimemn cxiagaum Oyjae yrHpaBiIiHHS
PI3HOMaHITHUMHU KOHCTPYKIIHHUMHE 1 TEXHOJOTIYHUMH YUHHUKAMH MIPH OJJHOYACHOMY iX BIUIMBI Ha SIKiCTb.
MexanisM (popMyBaHHS OKa3HUKIB SKOCTI 300pakeHUi Ha pUCYHKY 1 peani3zyeTbes Ha YOTHPHOX eTarax.
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Pucynok 1 - MexaHi3M ¢popMyBaHHsI TOKa3HUKIB SIKOCTI MOAYJILHOTO CKJIaJaHHsI

Binx 3aranbHOBIZOMOr0 TPaJUIIHHOTO METOMY OTPHMAaHHS MOKA3HUKIB SKOCTI BUPOOIB BiJPi3HIETHCS
YiTKO BHPAXCHOIO HAIMPABJICHICTIO, B3a€MO3B’SA3KOM JIIFOYMX BXIJHUX YHHHUKIB 1 OJHOYaCHUM
(hopMyBaHHIM BCiX B3a€MO3B’I3aHUX MTOKA3HUKIB 3 000B’SI3KOBHUM BUKOPHUCTAHHSM 3BOPOTHHUX 3B’ SI3KiB.

Buknaxg marepianay. Meronuka nepenbadae BCTaHOBIEHHS 3-4 BapiaHTiB 3 BHOOpOM cepel HHX
onTUMaNBHOro. J0 OCHOBHUX BHMOT, IO BHCYBAIOTHCS /0 CKJIaJajbHUX 3’€JHaHb, SK OCHOBHOTO €JIEMEHTY
BHpOOy, € TPOCTOTa BUTOTOBJICHHS Ta aBTOMATH3allisl CKJIQJaHHS, HAMIHHICTH 1 JOBTOBIUHICTH POOOTH,
THYYKICTh CKJIaJJaHH, TUTIi3allisl Ta YHi(iKallis B KOHCTPYKINT Ta TEXHOJIOTi, MPOCTOTa MiATOTOBKU THYYKOTO
MOJYJBEHOTO CKJIaAajbHOTO BHPOOHHIITBA, MiHIMaii3alisi BUTpaT NpH CKiIajaHHi. B KOHCTpykuii BupoOiB
TIPOCITIIKOBYEThCS KOXKHA 11 BIIACTHBICTH 3 TOYKHA 30py B3a€MO3B 3Ky MiK c000I0, TBOpEHHI Ta 3MiHI
TEXHOJIOTIYHUX BJIACTUBOCTEH, a OCOOJIMBO BIUIMBY Ha BCi IMOKa3HWKH sKocTi. lle >k BimHOCHTBCS 1 10
TEXHOJIOTIYHUX BJIACTHBOCTEH, SIKI IIE JIOJATKOBO 3aradyBaTUMYTh KOHCTPYKIIMHI Ta eKCIulyartalliiini. B
KOHCTPYKIIii BCTAHOBIIOIOTHCSI MOTPIOHI B3a€MONOB’si3aHI KOHCTPYKIIiHHI, TEXHOJOTIUHI Ta eKCIUTyaTalliiHi
BJIACTHBOCTI poOOYNX MTOBEPXOHB AeTale BUPOOY, 3aBISKH SIKUM 1 3a0€3MMeTyEThCS CITyKO0BE MPU3HAYCHHS.
Ha mizacTaBi nux BnacTuBOCTEH 1 BUOMpaeThesl MaTepial Ta MOKPUTTA AeTajlell CKiIaJadbHuX 3’ €IHaHb.

HactynmauMm eramoM BHCTyNa€ TEXHOJOTIYHHH, HA SKOMY 1 NPOBOAMTHCS HampaBieHe (OpPMYyBaHHS
SIKOCTi, PO3TJISIAIOTHCS. TEXHOJIOTIYHI MPOLIECH K BUTOTOBJICHHS JIETANICH, TaK 1 iX MOJYJBHOTO CKJIAJIAHHS,
Haiikpatie 3 BukopuctanusiM CALS-texnomnoriid. [Ipn upoMy OaskaHe MIMPOKe 3aCTOCYBAHHS BIIOMUX €(DEKTiB
TEXHOJIOTIYHOI CITaJIKOBOCTI Ta caMOOpTaHi3allii mporecis Tomo. B 3aragpHOMY IpH MOIYIFHOMY CKJIaJaHHI
TOJIOBHE 3HAYCHHS Mae e(GEKTUBHUN CydaCHWHA MOIYJIBHHM TpoIec, KOTpUH aBTOMATHYIHO 3abe3redye
HarpaBieHe (OpMyBaHHS TIOKa3HHKIB sKoOcTi. CKIamHille BHUPIIIYEThCS IUTaHHSA 3 BHOOPOM Iiepe-
HaJIaro>KyBaHOI'0 CKJIaJajbHOrO OOJIQJHAHHS Ta OCHAILIECHHS, KOTPE CEpiiHO HE BUIYCKAa€ThCs. TOMY IOKH
1110 BUMAaraeThCsl IHANBIAyaIbHE HOr0 MPOEKTYBAHHS Ta BUTOTOBJIEHHS 3 YCiMa BUIUIMBAIOUMMU HEAOJIKaMU.

B MaiibyTHIil MOIyIBbHIN TEXHOJIOTII CKIIaAaHHs BUPOOIB 3 ii pI3SHOMAHITHICTIO IJIeH Ta 3aBJaHb, 110
BUHHUKAIOTH IIiJi Yac NPHHUHATTA KOHCTPYKUiHHMX, TE€XHOJOTIYHHMX, OpraHi3aliiHHX, eKCIUTyaTalildiHHuX i
IHIIMX PILIEHb 31 3pOCTAIOYOI0 CKIAJHICTIO Ta OOMEKEHHSMH, BHUMAraeTbCsl LIMPOKa KOMII IOTepHa
MITPUMKA, a OCOOJMBO IHTEPAKTHBHI aJTOPUTMH pPIllleHHS OaraTOKpHUTEpiaJbHUX 3aJad 3a JOMOMOTOI0
TEHETUYHHMX AJITOPUTMIB 1 MaKeTiB MPUKIAAHUX mporpam mpuitaarrs pimens |DSS, Neural Solution,
Statistical Neural Networks, Genetic Library, Fuzzy Logic Toolbox for Matlab i 6aratsox iHmux.

CnHcoK NMOCUJIaHb.
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SORPTION ABLE FILMS AND COATINGS ON THE BASIS OF METAL-FILLED
COPOLYMERS OF POLYVINYLPIRROLIDONE
Ph.D. Grytsenko O.M., Doct. Suberlyak O.V., Ph.D. Moravskii V.S., Pokhmurska A.V., Lviv National
Polytechnic University, Ukraine

Introduction. Polyvinylpirrolidone copolymers with mono- and dimethacrylic esters of glycols are
promising materials for the composite metal hydrogels because they are highly porous systems. Such
materials are characterized by combination of polymer matrix properties (sufficient strength, elasticity,
sorption ability, biocompatibility with living organism) with metal filler’s properties (electrical conductivity,
heat conductivity, heat resistance and magnetic properties).

Presentation of the material. Polymer film coatings able to sorption for surfaces of different nature
are developed in this work. The coating is forming through polymerization of reactive quick-setting
compositions on the basis of 2-hydroxyethylenemethacrylate and polyvinylpirrolidone at room temperature,
on the light, under air oxygen presence. The composition hardening time can be regulated in wide ranges
through it’s formula change. In our case the coating formation will finish in 5-60 min. High reactivity of
such compositions is provided due to usage of salts of metals with variable oxidation degree as catalysts for
2-hydroxyethylenemethacrylate polymerization under polyvinylpirrolidone presence.

Due to availability in co-polymer structure the great number of polar groups, the obtained coatings are
characterized with high adhesion to different surfaces, even during swelling in water. The adhesion of
obtained film coatings to metal and polymer surfaces have been investigated. It is determined that
investigated coatings have the highest adhesion to steel, nickel, aluminum, and the least one to polyamide,
polystyrene and adhesion to polyolefines is absent.

It is proved the possibility of production of coatings filled with fine dispersed powders of different
nature. The powders of such metals as Zn, Co, Ni, Fe, Cu, Ag, SmCos, FeCo with size of particles in range
5-50 mkm have been used as fillers [1].

The influence of the nature and content of specific metal filler on the filled copolymer PVP structure
formation (type and composition of the copolymer crosslinking polymer network) and link structural
characteristics on the physical and mechanical, thermal and electrical properties, that can be adjusted over
a wide range depending on the nature and the content of the metal-filler composite structure and method of
polymerization, is established.

The connection of metal-containing hydrogels sorption ability comparatively to low-molecular
substances, pH-medium with their conducting characteristics is determined. It is proved that obtained metal-
containing film coatings are characterized by conducting properties which can be regulated in wide range
dependently on filler nature and content. Conducting characteristics of such materials are sensitive to
variation of humidity, pH-medium, content of dissolved in water low-molecular substances. This sensibility
open the perspective of such film covers usage for coating on electrodes of proper sensors in electricity
measuring devices for definition of humidity, pH-medium and low quantity of substances content in
solutions as well [2].

The research results of the regularities of synthesis, structure formation and properties of metal-
filled copolymers of PVP by the method of polymerization filling with dispersed metal powders and
development of the basis of their obtaining technology are presented.

Conclusion. The low-tonnage technologies of metalfilled PVP co-polymers and articles on their basis
production are developed. Such technologies had been successfully tested and recommended for using as
sorption able elements of humidity sensors for bulk materials (ground, in particular), as magnetic film
articles for metal surfaces cleaning from corrosion, hydrogel silver-containing films with antibacterial and
fungicidal properties, film applicators for magnetotherapy.
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IMPROVEMENT OF THE SYSTEM OF HEATING OF VERTICAL GAS OVENS FOR
THE THERMAL WORKING OF RINGS AND BANDS
PhD. Ivanov L.1., Lukashov A.A., National metallurgical academy of Ukraine, Dnipro

Introduction. Metallurgy is base industry of economic complex of Ukraine providing more than 40%
of export potential of country. At the same time, it one of the most power-hungry industries, where
consumed about 11% of all fuel, 10% electric power, other power mediums.

The basic consumers of fuel are stoves different here the subzero indexes of the use of energy. In
connection with the considerable deficit of fuel and energy resources an energy-savings in the conditions of
Ukraine becomes a vitally important factor. Sharply the problem of contamination of environment industrial
extrass costs also. One of directions of complex decision of tasks of energy-savings and ecological safety is
an improvement of thermal work of metallurgical stoves, including perfection of the system of their
heating.

Exposition of material. On INTERPIPE NTRP 29 vertical gas-furnaces are set for heat treatment of
rings and bands after rolling. Anti-flocon treatment in them is carried out at a temperature of 650 + 10 °C for
6 + 8 hours; heating under quenching at 800-920 °C for 3 + 8 hours.

The oven is a lined cylindrical chamber with a lid. In height it is divided into two zones of heating.
Incineration of natural gas is executed by means of 8 gas-rings by the productivity 30 m*hour each. They are
located on four levels from opposite parties of stove and provide tangential admission of products of burning
in a stove.

Due to energy of stream there is capture to the torch of gases from working space through channels in
a lining-up with the communicating section of 230x750 mm. This is create internal recirculation of products
of combustion. Air on a stove is given by the ventilator of the productivity 38000 m*hour; taking of
products of burning is produced through opening in the underbody of stove and through a pipeline by a
diameter a 1160 mm on a flue.

On results the balance tests of stoves the coefficient of the use of fuel on them makes about 65%,
output-input ratio - 19 + 19,2%, specific expense of fuel 42 + 43 kg of conditional fuel/t. For the
improvement of indexes of thermal work of stoves it offers instead of cold air to give on incineration fuels
and organization of internal recirculation smoke gases. It is provided by creation of contour of external
recirculation. The products of combustion are taken away from the pipeline of taking of smoke with the
temperature of 210 + 220 °C and concentration of oxygen in them about 17% by means of ventilator.

Through the union coupling with a regulative shutter in smoke gases add outward air to the
temperature of thermal firmness of ventilator (200 °C) and got thus a recirculate ventilator given by system
of pipelines of air to the gas-rings on incineration of fuel. The decline of losses of warmth in the system of
external recirculation is provided by the thermal isolation of her pipelines.

A serve on burning instead of air of the same amount of recirculate with the indicated parameters
provides complete and steady incineration of fuel, decline of coefficient of expense of oxidant from 1,3 to
1,065 at maintenance of aerodynamics in working space. Incineration of fuel with recirculate is
accompanied by an increase the brought coefficient over of radiation on 3 + 4% due to the increase of
maintenance in smoke gases of triatomic components on 30 + 40%. Arrival of physical heat in the swept
volume with recirculate increases to 8 + 8,5% as compared to 0,6 + 0,65% at the serve of air. The set
exactness of realization of process of heat treatment is provided; the difference of temperatures required on
technology on the thickness of hardware (5 °C) is arrived at already through 4,8 = 4,9 hour after the
beginning of heating instead of 5 + 5,5 hours at the former system of heating

Conclusions. Perfection of the system of heating of vertical gas-furnaces due to realization of external
penmpkyasuuu of products of combustion allows at insignificant capital costs to promote the coefficient of
the useful use of fuel on 9 + 10%, output-input of these aggregates ratio on 3 + 4%, to bring down the
specific expense of fuel on 6,4 + 6,6 kg of conditional fuel on a ton and middle expense of fuel on the area of
heat treatment on 14 + 15%.
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JOCIIKEHHS 3ABPYJHEHHS ITOBITPAHOI'O BACEMHY BUKHJIAMM
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RESEARCH OF CONTAMINATION OF AIR POOL EXTRASS OF
STEEL-MAKING PRODUCTION
PhD. Ivanov L.1., Lukashov A.A., National metallurgical academy of Ukraine, Dnipro

Introduction. A central place in conception of steady development is occupied by the questions of
defence of environment. The powerful source of contamination of atmospheric air is a steel-making
production. Technological operations in him are accompanied by the extrass of dust, aerosols and gases.
When producing 1 ton of castings from steel and cast iron, about 50 kg of dust, 250 kg of carbon oxides, 1,5
- 2 kg of sulfur and nitrogen oxides are formed, up to 1,5 kg of other harmful substances [1].

Therefore, the task of assessing the risk of air pollution is extremely urgent, which helps prevent the
increase in the incidence of the population, conserve bioresources and prevent the degradation of natural
ecosystems.

Exposition of material. Taking into account the power of emissions from various sources for the
conditions of the steel shop No. 2 of PJSC "Dnipropetrovsk arrow factory” the maximum surface
concentrations Cpax 0f harmful substances were calculated according to the procedure [2].

Then, taking into account the values of Cmax, the hazard classes of substances and the average daily
allowable concentrations, a pollution index Pl = 5768,2% was found. The maximum permissible value of PI,
taking into account the coefficients of the combined effect of 4 compounds of substances that have a
summation effect, and 7 substances that do not exhibit it, was 331,66% [3].

The multiplicity of the excess of the maximum permissible value of PI is much higher than 8 (5768,2 /
331,66 = 17,392 > 8,0), therefore the level of pollution is unacceptable, and the degree of its danger is
qualified as very dangerous. This is consistent with the findings in [4] on the excess of environmental risks in
the foundry production of permissible limits.

An analysis of emissions from pollution components shows that there is a multiple excess of the
maximum allowable level of pollution by abrasive metal dust and dust with a silica content of 20 - 70 and
more %. The total contribution of these emissions to air pollution exceeds 96% with minor influence of other
ingredients (NO,, SO,, HCN, CO, benz(a)pyrene, fluorides, Mn, Cr, Fe compounds).

The greatest negative impact on the state of atmospheric air is provided by emissions during cleaning
of products in shot blasting drums, from drums of gate breakage, when mixed in runners; these sources
account for 57 - 58% of the total pollution. Pollution index exceeds the permissible level also for emissions
during transportation of materials and mixes by belt conveyors, from form setting machines and tool
sharpening machines, cutting tables and welding posts.

The data obtained indicate a low efficiency of cleaning from contaminants in the used aspiration
systems and the need for their modernization.

Conclusions. The level of atmospheric pollution by the plant emissions is unacceptable and very
dangerous for the health of the population and the natural environment. The established quantitative
characteristics of air pollution for various components and sources of emissions allow reasonably to select
priority objects for the development and implementation of measures to improve the technospheric safety of
the workshop.
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BETONS FOR PROTECTION FROM ELECTROMAGNETIC RADIATION
Kovalsky A.V., Ph.D.Lemeshev M.S., Vinnytsia National Technical University

Beryn. BeraHoBieHo, o oprasi3M JIOAWHM pearye siK Ha 3MiHM NPUPOJHOTO T€OMarHiTHOTO IO,
TaK 1 Ha BIUIMB €JICKTPOMATrHITHUX BHIIPOMIHIOBAaHb BiJl TEXHIYHHX Jpkepen [1-2]. Bapro owikyBaty, 1mo i B
MOJANBIIOMY Y 3B'SI3KY 3 MOCTIHHMM 3pOCTaHHSIM BUPOOHHUIITBA 1 BUKOPUCTAHHS €JEKTPOMAarHiTHOI eHeprii,
il BIJTMB Ha BCi JKMBI OpraHi3Mu Oyjae 30iumbmryBaTHcs. ToMy eJIeKTpOMAarHiTHI MMOJIA CTalOTh MOTEHI[IHHO
OlIbIn HeOE3MEUHNMH, YMM pafiamiiiai aBapii [3].

Buknax matepianay. 3pocraiounii piBeHb €JIEKTPOMArHiTHOIO BUIPOMIHIOBAaHHSI BUMarae po3poOKd
HOBOTO TUIY OYJMHKIB 1 CTIOpYI, SIKi 3aXUINaNH O )KUBi OpraHi3MH BiJl HOTO BILIHBY.

Y BiHHUIIBKOMY HAaIliOHAJTBPHOMY TEXHIYHOMY YHIBEPCHTETI BHKOHYIOTHCS POOOTH TIO CTBOPEHHIO
pamio3axMCHUX MaTepialiB Ha OCHOBI OETOHY eJIEKTPOIPOBITHOTO MeTajJoHacH4eHoro (Oeren-m).
EnextponpoBigHUM KOMIIOHEHTOM Takoro OETOHY € JUCIEpCHHH eJIeKTPONpPOBiAHMI HAaloOBHIOBAaY, a
(yHKIIIT B’sDKy90TO BUKOHYE KOMIUIEKCHE MeTano3oiiodocdaTHe B’ sKyUe.

Enexrponposigauit HaIOBHIOBAY JIACTIEPCHUI miaM craii IX-15 € BIZIX0OIOM
LIAPUKOMIAIIUITHUKOBOTO BUPOOHMIITBA. MeTajaeBUi MOPOIIOK Mae PsAJ OCOOJMBOCTEH y MOPIBHSHHI 3
MOPOLIKaM{, OTPUMAaHHUMM 3a JOIOMOTOI0 IHIIMX TEXHONOTid. Y mponeci mutiyBaHHS NPH BUCOKHX
TeMITepaTypax BiIOyBa€eThCS TMPOICC OKHUCICHHS METally, SKHH B MPaKTU4YHI MisUTBHOCTI OTpHUMaB Ha3BY
okcuayBaHHs [4-5]. Ha moBepxHiI YaCTHHOK CTaJli yTBOPIOETHCS TPH IIAPH, SIKi CKIIAIAIOTHCS 13 3aKUCY 3aiTi3a
(FeO), marnerury (Fe;O,) i remaruty (Fe,03). B pesynprari nmutam crami LIX-15 HaOyBae BracTuBOCTEH
deputy 1 HOro MOXKHA PO3IJIAATH SK CICMIAIBHO IMATOTOBJICHUM HANOBHIOBAY [IJII CTBOPCHHS
pamiozaxucHuX matepiaiis [6-7].

B pe3synbTati npoBeAeHNX JOCTIKEHb OYyJI0 BCTAHOBICHO, IO €)eKTUBHICTh €KpaHyBaHHs OeTeny-M
3aJIeKUTh BiJl YACTOTH BUIIPOMIHIOBAaHHS, CTPYKTYPH 1 TOBLIMHHU MaTepiany, a TAaKOX KOHLEHTpaLii [aMy B
Marepiam. He3anexxHo Bil CTPYKTYpH MaTepially To Mipi 301IbIIEHHST KOHIICHTpAIlii nmuiaMy e()eKTHUBHICTh
eKpaHyBaHHS TOKPALIYEThCS, alle pa3oM 3 THM 301IbIIYIOThCS KOE(ilieHT BIAOUTTS, 0COOINBO I OeTeny-
M IOiTBHOI CTpyKTypH. HeoOximHo BiamituTH, mpu 3MeHmneHHi yactoté EMB mo 4 I'Th edexrtuBHiCTH
expanyBaHHS 3MeHITyeTbes Ha 20-30%, a mpu 36impmienHi — 10 20 I'T'm HaBmaku MOKpaIIyeThes.

BucnoBku. Illnam crami [IX-15, sxuii OTpUMYIOTH B pe3ysibTaTi TEXHOJIOTIYHOIO MPOIECY
OTPUMaHHA I[IAPUKOMIIIUIIHAKIB, MOXHa BB@KaTH CIEIiaJbHO MiATOTOBICHUM HAIlOBHIOBAYEM JUIS
pamxio3aXxuCHUX MaTepialiB yepe3 BMICT BiAMOBIMIHUX OKCHIIB 3ai3a.
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USING COAL COMBUSTION WASTE OF TPP
Ph.D. Koveria A.S., National Metallurgical Academy of Ukraine, Dnipro;
Ph.D. Khlopitskiy O.0., Ukrainian State University of Chemical Technology, Dnipro;
Chechel P.O., NTU "Dniprovska Politechnika”, Dnipro, Ukraine

Beryn. Po3BHTOK HayKOBO-TEXHIYHOTO TIPOTpecy 1 MiJBUINEHHS PIBHA KHUTTS Oe3MmocepeHbo
3aJe’KaTh BiJl BUKOPUCTAHHSIM MAIWBHO-CHEPreTHYHHUX pecypciB. He3Bakaioun Ha TEHICHLIIO 301MbLICHHS
BUKOPHUCTAHHS B €HEPreTUYHOMY CEKTOP1 YaCTKM IOHOBJIIOBAaHUX PECYPCIB, CIIOKUBAHHA T'OPIOYNX KOTAJIKH,
32 paxyHOK 3pOCTaHHsS 3arajJibHOTO CIOKMBaHHsS TManuBa, B HaWOmmk4oMy MalOyTHhOMYy Oyne
ITiTBUIITY BATHCSI.

B VkpaiHi KIIOYOBMM JDKEpEIOM OTpUMaHHS eHeprii € cmocid crmajeHHs BYTUDIS Ha
remioenekrpoctanmisx (TEC). Ilporec monsrae B moapiOHEHHI BYTULIA 3 MOJAIBITAM HOTO CHATICHHSM B
TOIIIi, B PE3yJbTATI YOTO BUIUISETHCS TEIUIO 1 YTBOPIOIOTHCS MPOIYKTH 3rOpaHHs — TUMOBI Ta3M i 301bHUHN
3aJMIIOK. B 3ameXHocTi BiJ BJIACTHBOCTEH BYIUUISL i YMOB CHAJEHHS, B MPOXYKTaX 3TOpaHHSA MPUCYTHS
TIeBHA KUTBKICTh TaK 3BaHOTO "Hemomany' (YacTOK HECIaJeHOTO BYTULIA), SKHA Pa3oM i3 30JI0I0 YTBOPIOE
30JI0NUTaKA. MOXITUBICTD JTOJIATKOBOTO BHKOPHCTAHHS JIAHOTO BIJXOJly € aKTyaJlbHHM 3aBJIaHHAM, SK B
€KOJIOTIYHOMY, TaK i EKOHOMIYHOMY BiJHOILICHHI.

Bukaan matepiany. JlieBuM pileHHSIM BUKOPHCTaHHS JAHOTO BiXOMy MOXE CTaTh HOro (¢hi3ukKo-
XiMiuHE po3aiieHHS Ha (pakmii 3 MOJATBIINM X KOMIUIEKCHHM BHUKOpHCTaHHSAM. Dpaxiii, mo MicTarh
HaAMOLIBLIY KUTBKICTh HEAONATy MOXYTh OyTH BUKOPHCTaHI B SIKOCTI JOOABKH J0 BYTULIA, SIKE CHATIOETHCS
Ha TEC, a TakoX B SIKOCTi CHPOBHHH AJIS1 OJiep KaHHs IPOMHUCIIOBOTO i MoOyTOBOro majuBa. Pemra dpakuiit
MOXYTh 3HAHTH 3aCTOCYBaHHS B Pi3HHX TaNy3sX IMPOMHCIOBOCTI — OyIiBEeIbHOI, METATypTriifHO1, XiMITHOI.
EdextuBHicTs nanmx pimenp Oyne Oe3mocepeiHbo 3alieXaTH Bi BIACTUBOCTEH BTOPHWHHOTO MPOAYKTY.
Hanpuxnazn, 1t epeKTHBHOTO BUKOPUCTaHHS B METalyprii, OyJe BaXJITMBUH CKIaJl MiHepalbHOI YaCTHHHU,
TOMY IO B METAIYPTiHHHX MpoIlecax pi3HI OKCHIA MOXYTh BIUIMBATH Ha IPOIECH IIIABKH 1 BIACTUBOCTI
[IUIaKiB, 10 YTBOPIOIOTHCS.

Jliis tocTipKeHHST MOYKIIMBOCTI BUKOPUCTAHHS BIIXO/IIB CHIAJICHHS, OYJIH B35TI 30JIOILJIAKH TIEPEPOOKU
Byriysg Mapku Il (micue), sike BukopucToByeThesl Ha onHill 3 TEC Ykpainu. Texniunuii aHami3 i TemioTa
3TOPaHHS BUX1IHOTO BYTULISA 1 BTOpHHHOTO MaTepially Imiciisa 30araueHHs HaBeaeHi B Ta0. 1.

Tabmmma 1 — BracTuBOCTI ByTriJutsl i HeTonary
[Toka3HUKH TeXHIYHOTO aHami3y (y %) i reroru 3ropanss (y kJx/kr)
Wa Aa Ad Va Vd Vdaf Std Qsdaf

[TouaTkoBe Byrims 1,6 22,7 23,1 7,3 7,4 9,7 3,86 35790

Marepian

Henoman micis 30arayesHs 0,2 50,0 50,1 2,9 2,9 5,8 0,43 24265

SIK BUIHO, BTOPUHHHI MaTepial XapakTepu3yeThcs 30UIBIICHHSIM 30JIbHOCTI B JIBA pasu, MPHU LbOMY
BOJIOZII€ 3HAYHO MEHIIMM BMICTOM JIETKHX PEYOBHMH 1 BMICTOM CipKH, a TEIJIOTa 3rOpaHHs HaBiTh He
MEPEBUIIy€ PEKOMEHI0BaHI MiHIMalbHI Mexi Juis BukopucTanHs Ha gaHiii TEC — 23500 k/Ix/kr.

BucHoBKH. 3 OrJisily Ha JOCUTh BUCOKI TEIUIOTEXHIYHI MMapaMeTpy BTOPHHHOTO MaTepiany, BiH MOXe
e(eKTUBHO BHKOPHCTOBYBATUCS B CyMiIIax JUId craysieHHs. YacTka HOTo MPUCYTHOCTI B CyMillax MOXKe
BapIfOBaTUCS B 3QJICKHOCTI BiJ CIOKMBYMX BUMOT. 3 IIi€l TOYKH 30Dy, 3aCTOCYBaHHS HEIOMATy OUTBII
palioHanbHO 3IMCHIOBATH B IEPiOAM 3HWKEHHS CIIOKMBAaHHS Terla i ejekrpoeHeprii. [Ipu mpomy,
HEOOXiZJHO BpaxoBYBaTH, L0 BHKOPHUCTaHHS BTOPMHHOTO MaTepiaidy Oyne MpHU3BOAMTH OO YTBOPEHHS IIE
OLTBIIOT KUTBKOCTI 30JIGHOTO 3JIMIIKY 1 0 3MIiHM HOTO BJIACTUBOCTEH B CTOPOHY 3HIDKEHHS OPTaHigHOT
yacTuHu. KpiM TOoro, Moke BUHUKHYTH HEOOXITHICTh B OKPEMOMY CKJIaJyBaHHI MEPBUHHUX BIIXO/IB — MiCIA
CHaJIeHHsl BYTULISL, 3 METOI0 IX yTWIi3alii, 1 BiAXOMIB MiCNs CIaJCHHSl CyMillleil 3a y4acTi0 BTOPHHHOTO
MaTepiany. Y Apyromy BUNAJKy, BIAXOJH MOXKYTh OyTH HEIPUAATHUMM AJIS1 yTHIII3aLii.
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KJIEIO B CTPYKTYPY COJIOMU
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DETERMINATION OF UREA-FORMALDEHYDE GLUES PENETRATION
IN STRAW STRUCTURE
Ph.D. Kozak R.O., Ukrainian National Forestry University, L’viv

Beryn. 3makoBa coiloMa € HaWTEPCTICKTUBHIMIO CHPOBHUHOIO, SKa 37aTHA 3aMIHATH JEPEBHHY Y
BUPOOHUIITBI CTPYKKOBUX IUUT. OJHAK, >KUPO-BOCKOBWH Iap Ha 30BHINIHIA IOBEPXHI COJOMH Mae
rizpo¢oOHi Ta aHTHaAre3ilHI BIACTHUBOCTI 1 HE A03BOJIsiE MPOHUKATH KapOamigodopmansaerinnomy (KD)
KJICI0 B CTPYKTYPY COJIOMH Ta 3a0€3MEeYUTH 3aJO0BUIbHY MIIHICTh CKJICIOBAHHS COJIOM SIHOT CTPYKKH.
[TokparmuTi MIITHICTE CKIICIOBAaHHS COJIOMH 3 JKHPO-BOCKOBHIM ITapoM MokHa MomudikyBaHHsIM K kieiB
[1]. Ane BiACyTHI AaHi MPO MPOHUKHICTH TaKUX KJIEIB y CTPYKTYpPY PI3HHX BHIIB COJOMH. TOMYy METOIO
naHoi poOotu Oylio BU3HAYEHHS IPOHUKHOCTI HeMoau(ikoBaHoro Ta MomudikoBaHoro Kd xiew B
CTPYKTYPY COJIOMH.

Buxaan matepiany. ComomuHM 37makiB (KWTa, MIIEHMIN, BiBCa, SYMEHIO) 3 JUITHKH MIXKBY3IA
JOBXHHOIO 150 MM po3pizanuchk B3JOBX BOJOKOH HAaBIUI 1 BUCYLTyBamucs A0 Bojorocti 2+1%. KO kel
rOTYBaBCs 3MillyBaHHAM cMoin Mapku KO-MT 3 nmonepennpo npuroToBanuM 3atBeppKyBadeM — 20%-Hum
BOJIHUM PO3YMHOM XJIOPUCTOTO aMOHiI0. BwmicT 3aTBepikyBaua CTAaHOBHB 5 MAacOBHUX YacTHH PO3YHHY
xJyoprctoro amoHito Ha 100 MacoBux wacTuH po3unHy cMonu. MoaudixyBanus KO kneto 3aiiicHioBanoch
JoAaBaHHAM 10 Hboro 96%-Horo eraHony 3 Butparoro 10 MacoBux yactu Ha 100 MacoBHX 4acTUH PO3UHHY
cMmond. ExcriepuMeHTanbHi 3pa3Ku BUTOTOBIISIMCH CKJICIOBAHHSM IBOX YACTHHOK KOXKHOTO BHIY COJIOMH
OKpeMo Mik cobor0 HeMojudikoBaHUM 1 MoaudikoBannM KO kieeM 30BHINIHIMEU Ta BHYTPIIIHIMH
MOBEPXHSMH IIUIIXOM Taps4yoro MNpecyBaHHS 3a Temmeparypd ImuT mnpeca 120°C, muTOMOro THCKY
npecyBanHs 1,6 MIla, TpuBanocti mpecyBaHHs 2 XB. [[pOHUKHICTE KJICIO B CTPYKTYPY COJIOMH CIIOCTEpIrain
Ta ¢orodikcyBanmn Ha OOKOBiM moBepxHi 3pas3kiB y Mikpockonm BRESSER Biolux LCD 40-1600x 3
BUKOpUCTaHHAIM JiH3u 10x. BcraHoBieHo, 1m0 y 3pa3Kax >KUTHBOI COJIOMH CKJICEHHX HEMOAN(IKOBaHUM
KJIEEM BHYTPILIHIMU MOBEPXHAMHU KJI€H YaCTKOBO IMOTJIMHYBCS MOBEPXHE0, a YaCTKOBO BHIABHMBCS Ha Kpal
3pa3Kka Tak, MO KICHOBHUI IIOB MK CKICEHHMH IOBEPXHSIMHU MaJOTOMITHUN. [1icis CKJICIOBAHHS KUTHBOT
COJIOMH 30BHIIIHIMH TIOBEPXHSIMH HEMOJU(]PIKOBAHHM KJICEM y CTPYKTYPY COJIOMH Yepe3 KHPO-BOCKOBHIM
miap Kjied He MPOHHK. 3aCTOCYBaHHA MOAM(DIKOBAHOTO KJICIO MiJl Yac CKIICIOBAHHA 3Pa3KiB )KUTHBOI COJIOMHU
SIK BHYTPIIIHIMHA Ta 1 30BHIIIHIMH ITOBEPXHAMH 3yMOBUJIO MTPOHUKHEHHS KJICI0 B CTPYKTYPY COJIOMH 3 J00pe
TIOMITHUM KJI€HOBUM IIBOM. [IpOHUKHICTE HEMOAU(]PIKOBAHOTO KJICIO B CTPYKTYPY BIBCSHOI COJIOMH € JEII0
Kpalo0 HiX y )KUTHBOI. CKIICIOBaHHS MOJTU(IKOBAHUM KJIEEM BiBCSHOI COJIOMU BHYTPIIIHIMH MTOBEPXHIMHU
CIPUYMHHAJIO PIBHOMIPHHHM PO3MOMT KJIEH B CTPYKTYPi CONOMH ¥ 3MEHIIEHHS HOTro KIIBKOCTI B 30HI
KOHTaKTYIOUUX IMOBEPXOHb, a 30BHIIIHIMU — MAJIO TAaKHH CaMUI XapakTep sK y 3pa3Kax 3 )KUTHbOI COJIOMH.
[Ticns ckiieloBaHHA MIIEHUYHOI COJIOMHM BHYTPILIHIMH TOBEPXHSMHU HeMOIM(]iKOBaHWH Kiel MPOHUK B il
CTPYKTYypy Ha HE3HAuHy TJIMOMHY 3 YTBOPEHHSAM YITKOTO KjeioBoro mapy. CKICIOBaHHS MNIIEHUYHOL
COJIOMHM 30BHIIIHIMH TIOBEPXHSMH BHUSBIJIO HE3aIOBUIbHE NPOHUKHEHHS HEMOIU(DIKOBAHOTO KICK B
CTPYKTYpY coJloMH. MoanugikaTop CyTTEBO MOKPAIIUB IPOHUKHICTH KIICIO B CTPYKTYPY MIIEHUYHOI COJIOMH.
[Ticns ckneroBaHHS MIIEHUYHOI COJIOMH BHYTPIIIHIMH TOBEPXHAMU MOIU(IKOBaHUH KJIeH Maiike MOBHICTIO
npocouuB ii. JloOpe MPOHMKHEHHS CIOCTEPIraiocs 1 MCIsl CKICIOBaHHS MOAM(IKOBAHUM KJIEEM 30BHIIITHIX
[TOBEPXOHb MIIEHUYHOI COJIOMH. B CTpyKTypy AYMIHHOI coloMu HeMoAuQiKoBaHW K€ HE MPOHHKAE.
[Ticns 3acTocyBaHHs MOAU(IKOBAHOTO KIICIO IJIsi CKIICIOBAHHS SYMIHHOI COJIOMH BHYTPIIIHIMH MTOBEPXHIMHU
KJIEH MPOCOYMBCS B CEPEUHY CTPYKTYpH coiioMu. [loOpe momiTHuUII KiIeHioBUil OB MiK MOBEPXHSIMH, IO
ckieroBanucs. Ilicns ckieroBaHHI MOAN(IKOBAaHUM KJICEM SUYMIHHOT COJIOMH 30BHIITHIMH TIOBEPXHSAMH KIIEH
no0pe MOMITHUH y cepeainHi )KHPO-BOCKOBOTO LIapy.

Bucnosku. [Iponuknicts HemoauikoBanoro K@ kiero B cTpyKTypy AOCTiAKYBaHUX BU/IB COJIOMH €
oOMexxeHoIo Yepe3 il BHYTpIlIHI MOBEPXHI Ta MPAKTUYHO BiJCYTHHOK HYepe3 30BHIIIHI 3aXHIICHI JKHPO-
BOCKOBHM IIIapoM 30BHiIIHI moBepxHi. MoangixyBanus KO kiero eranosom 301bI1y€e HOTO IPOHUKHICTD Y
CTPYKTYPY COJIOMH BCiX JOCHIPKyBaHUX BUIIB COJIOMHU SIK Yyepe3 BHYTPILIHI, TaK i 4epe3 30BHILIHI TOBEPXHi.

CnHcoK NMoCuJIaHb.

1. ITaTenT Ha BuHAXim Ne 94372, Vkpaina, MIIK B27 K9/00, B27 N3/00, C09 J161/00, B27 N1/00. Cmoci6
ckieroBaHHs cojoM’ sHux 4vactuHok / Bexta I1.A., Koszak P.O.; Bnacumk HalioHanbHHME TICOTEXHIYHHI
yHiBepcuteT Ykpainu. — Homep 3asBku a 201009565; 3asBin. 30.07.10; omy6um. 26.04.11. bron. Ne 8.
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V]K 678.746.744
BIIJIUB MAJINX JTOAATKIB ITIOJITAMIAY, MOAUPIKOBAHOI'O
NOJIBIHUIIITPOJIIAOHOM 3 MOHTMOPHUJIOHITOM, HA TEXHOJIOI'TYHI
BJACTUBOCTI TA TEPMOCTIUKICTH HOJIIPOILJIEHY
k.m.H. Kpacincokuii B.B., 0.x.1. Cyoepask O.B., Yonux H.B., Hayionanvnuil ynieepcumem "Jlvsiscora
nonimexunixa"; k.m.u. Faitooc 1., Texniunuii ynisepcumem Kowuye, Cnrosauuuna

EFFECT OF SMALL ADDITIVES OF POLYAMIDE MODIFIED BY
POLYVINYLPYRROLIDONE AND MONTMORILLONITE ON POLYPROPYLENE
TECHNOLOGICAL PROPERTIES AND HEAT RESISTANCE
Ph.D. Krasinskyi V.V., Doct. Suberlyak O.V., Chopyk N.V., Lviv Polytechnic National University, Ukraine;
Ph.D. Gajdos 1., Technical University of Kosice, Kosice, Slovakia

Beryn. Ha naHuii yac NOCHIIHUKM TPHUIUIAIOTH BEJIWKY YBary OACp)KaHHIO HAaHOKOMIIO3HMTIB Ha
OCHOBI TEPMOIUIACTHUYHMX HOJIMEPHUX MATpHLb 1 MIHEPAJbHOTO BHUCOKOIOJSAPHOTO AJIIOMOCHUIIKATY —
mouTMOpuiIoHiTY (MMT). lllupokuii iHTepec BUKINKAIOTH TAKOXK CyMili Ha ocHOBI mominpomniieny (I1I1) Ta
nomiamigy (ITA), 3MinryBaHHs SIKMX T03BOJIsIE 3MEHIIMTH HETATHBHI BIACTUBOCTI BHXIIHUX moiimMepiB. Tak,
HEMOJSIPHUAN TIONINPOMiIIEH MiJ Yac 3MINIyBaHHS 3 MOJSPHAM BHUCOKOTIAPO(ITEHUM TIONIaMiIoOM CYTTEBO
3HIDKY€E BOJOMOTJIMHAHHS Marepiady, BHACTIOK YOT0 3MEHIIYETHCS BIUIMB BOJIOTM Ha MIIHICTE Ta
TEPMOCTIMKICTh KOMIO3UTiB. 3 iHImIOI croponu, 3mimyBanHs III[1 3 T[IA no3Boise pPO3MIMPUTH
TeMIIepaTypHHUi iHTEepBaJl eKCIUTyaTallii mMarepialdy 3a Bi'€eMHHX TEMIIEepaTyp — 3HHXKYEThbCS TeMIleparypa
kpuxkocti IIII. Ommak mis opepxanHs oxHopimHoi cywmimn IIIT 3 ITA HeoOXigHe BHKOPHUCTAHHS
KOMMaTHOL1i3aTOPIB, AK MPaBHIIO, CKIAAHOI XiMiuHOI Oyn0BH, 30KpeMa ManeinizoBanoro I1I1. Ane B npomy
BUMAJIKY 3pOCTa€ HMOBIPHICTh XIMIYHOT'O 3MIMBAaHHS MaKpOMOJIeKyJ [1A 3 4acTKOBOIO BTPaTOIO TEKYUOCTi.

B nmomepenHix pobOorax Hamu po3poONEHO HOBUH MeETOZ IHTEPKAISMii MOHTMOPHIIOHITY
TIOMIBIHUIMIPOTIAOHOM y BOJHOMY PO3YHMHI B VIBTpa3ByKoBoMmy moii. IliaTBepmkeHa eheKTHBHICTH
PO3p0o0IIeHOT MOHTMOPHIIOHIT-TIOMIBiHMIpoiioHoBoi cymimi (MIIC) npu moaudikarii [TA-6.

Ha ocnoBi mozutuBHUX edekri 3minryBanus 111 3 [TA-6 y npucytHocti [IBIT Ta MMT 3 IIBII Ha
MexaHidHi 1 TepMiuHi BmacTuBocTi [TA-6 3miticHeHi mocmimkenus cymimei [111 3 mamumu kinpkoctsmu I1A-
6, sikuii MmougikoBanuii 3a nomomoror MIIC.

Meta poOOTH mTOJISrae y BCTAHOBJIEGHHI BIUIMBY MaluX JOJATKIB MOJIKampoamimy, SKUH
MOM(IKOBAaHUH MOHTMOPHJIOHIT-TIONIBIHUIITIPOTIIOHOBOIO CYMIMIIIIO, HAa TEPMOCTIMKICTh 1 TEKydiCTh
MOJIIIPOTIUIEHY .

Buxkaan martepiany. O6'ekramu nociikeHs Oynu: 3pazok 1 — unctuit I1I1, 3pa3ok 2 — KoMOo3uist
cknany [IL:(ITA-6/MIIC)=95:5, 3pasok 3 — III:(ITA-6/MIIC)=85:15, 3pa3ox 4 — KOMIO3HLIS CKIamy
IIT:(ITA-6/MIIC)=70:30. 3pa3ku I JOCTiIHKEHb ONCP)KyBaJld HACTYIMHHM YHHOM: CIIOYATKy OJep Kaiid
cymim Ha ocHOBi I1A-6 1 MIIC y cniBBigHomenni 90:10 %mac., orpumannii armomepat 3mimryBanu 3 [Ty
criBBigHOmeHHX 5:95, 15:85, 30:70 % wmac., 3MiCHIOBAIM IJIACTUKALIIO OACPKAHUX CYMIIICH Ta JIUTTAM
i THCKOM OTPUMYBAJIH JIOTIATKYM CTAHIAPTHUX PO3MIPIB.

Jns BCTaHOBIEHHA 37aTHOCTI TOJNIMEPHHMX MaTepialmiB 1O TepepoOKH Ta BCTAHOBIIEHHS
TEXHOJIOT1YHHX MapaMeTpiB Mpolecy NOTPiOHO 3HATH IX PEOJIOTIUHI XapaKTepUCTHKU. ToMy, B MiepILy Yepry,
BHU3HAYalll BIUIMB CKJAJy OAEPKaHWX B POOOTI KOMIIO3WTIB Ha OCHOBI MOJIMPONUIEHY Ha TOKa3HHK
tekydocti po3miaBy (IITP). Tepmiunuii aHami3 Sk BUXiTHUX KOMIIOHCHTIB, TaK 1 KOMIIO3UIlIH Ha X OCHOBI
3nificHioBanu Ha aepuBarorpadi Q—-1500D. lanuii npuiaa ga€ MOKIUBICTD AJSL OHOTO 3pa3ka OAHOYACHO
BU3HAUMTH BTpaTy Macu (Tepmorpasimerpis — TI), mBuzakicTe BTpatu Macu (IudepeHuiliHa
tepmorpasiMerpis — JITT') Ta rermosi edektn (mudepenmiitno-repmiuamii anamiz — J[TA).

BucnoBku. Ha ocHOBI mpoBeleHHX JOCIIPKEHb MOKHA CTBEPDKYBATH MPO CYTTEBUHN BILUIMB MallUX
JIOJIATKIB ToJjliaMiny, SKUH MoAuQiKOBaHHN IHTEPKAIHLOBAHUM MOHTMOPUJIOHITOM, Ha TEXHOJIOTIUHI
BJIACTHBOCTI Ta TepMOCTilikicTe modinponineny. IITP oxepkaHnx KOMITO3WTIB 3pocTae Oinblle, HIX y 2
pasu, nopiBHsHO 3 ynrcTuM [, M0 CBiAYMTH MPO YTBOPEHHS iHBEPCIHHOI cyMimmi y po3TOmi 3 MEHIIO
B'si3kicTio. Lli 3MiHM Oynm BpaxoBaHi miJ 4ac BUOOpPY ONTHMAIBHUX MapaMeTpiB mepepoOKu po3poOIeHHX
KOMIIO3UTIiB METOAOM JIUTTS IIiJ] TUCKOM.

Tepmouriz 3pa3kiB momaudikoBanoro 111 BigOyBaeThCs BOpOIOBXK 5-6-TH cTafiif, Ha BiAMIHY Bif 3pa3ka
guctoro IIII, Tepmoii3 sSKOro BimOYyBAa€THCS BIPOMOBXK 3-X cramid. Ha OCHOBI TepMidyHWUX HOCIHIIKEHB
MOYKHa 3pOOMTH BHCHOBOK, IO JOJaBaHHSA 1O MojimnpomiieHy 5-15% wmac. momiaminy, mMoan¢ikoBaHOTO
MOHTMOPHWJIOHIT-TIONiBIHUTITPOJIIIOHOBOIO CYMIIIIIIIO, CYTTEBO MiABHUILYE TEPMOCTIHKICTh MaTepiany, Ipo
IO CBIAYUTH 3MIMIEHHS MMOYATKy MPOIECiB TEPMOOKMCHOI AECTPYKIIi Ta TOPiHHS 3pa3KiB B 00JacTh BUIIUX
temmepatryp Ha 114-123 °C 3anexxHo Bix BMicTy MoaudikoBaHoro [1A-6.
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VK 628.977.1
HNEPCHEKTUBHICTDb OCBITJIEHHA BUPOBHUYUX ITPUMIIIIEHb
CBITJIOAIOJHUMMU JIAMITAMHU

Kpexomeny €. I., x.m.u. bepestok O. B., Binnuyvxuti nayionanvhuii mexuivHutl ynisepcumem, Yxpaina

POWERFUL LIGHTING OF PRODUCTION CABINS BY LIGHT LAMPS
Krekoten E. G., Ph.D. Bereziuk O.V., Vinnytsia National Technical University, Ukraine

Beryn. OcBiTieHHS Bifirpae BayJIMBY poib Yy OKUTTI moauHu. bauseko 90% indopmanii
CIpUHMAEThCA Yepe3 30pOBUIl KaHaJ, TOMY NpPaBWIHHO BHKOHAHE palliOHAJbHE OCBITICHHS Ma€ BaKIIUBE
3HAYCHHS JJI1 BUKOHAHHS BCiX BHIIB poOiT. CBITJIO € BaKIMBOIO YMOBOIO pOOOTH 30pOBOTO aHaJi3aTopa Ta
OiosoriuHuM (HaKTOpOM PO3BUTKY OpraHiamy JjroauHu B mutomy [1]. HemocratHs ocBiTieHicTh abo i
HaJMipHa KUIBKICTh 3HM)KYIOTH PiBeHb 30Yy/DKEHOCTI LEHTPajbHOI HEPBOBOi CHCTEMHU 1 aKTHBHICTH yCiX
KUTTEBUX TIporieciB. IIpakTrdaHe 3HAYCHHS OCBITJIICHHS ITOJISITae€ B 3a0€3MEYCHHI MOXIIMBOCTI BUKOHYBATH
30pOBY poOOTy, 0auyuTH MpeaMeTH, BCTAHOBIIOBAaTH ix po3Mipu, (opMy, Kouip Tomo. ParioHanbHe
OCBITJICHHS € OZJHAM 3 HalBOXKJIMBIIIHNX (PaKTOPiB O3MEYHOro Ta KOM(POPTHOTO NPOLEeCY BUPOOHHUIITBA.

Bukiaaa matepiany. CraH OCBITJIIEHHS BHPOOHMYMX NPUMIILEHb BiJirpae Ba)JIMBY pPOJIb 1 1Uis
TIONIEPEDKEHHST BUPOOHUYOTO TpaBMAaTH3My. baraTo HEITaCHWX BHUIIAIKIB Ha BHPOOHUIITBI BiIOyBa€ThHCS
Yyepe3 HepallioHaJIbHE OCBITICHHA. BTpaTH BiJ IOrO CTaHOBIATH JOCHTH 3HAYHI CYMH, a JIFOJWHA MOXeE
3aruHyTH abo cTatu iHBajifoM. PaiioHanbHE OCBITIEHHS TOBHUHHO BIAINOBIAATH TakUM yMOBaM: OyTH
JIOCTAaTHIM; PIBHOMIpHHM; HE yTBOPIOBATH TiHEH Ha poOOUiil MOBEpXHi; HE 3aCIIIUTIOBATH IPAIFOIOYOTO;
HaNpPSMOK CBITJIOBOTO MOTOKY IIOBUHEH BIJIIOBIJaTH 3py4YHOMY BUKOHaHHIO poOoTH. Lle cnpusie miarpummi
BHCOKOTO pIBHSI Mpane3faTHOCTi, 30epirae 310poB’S JIOAWHM Ta 3MeEHIIye TpaBMmatusM [2-8]. Tak,
30inbimeHHst ocBitineHocTi 31 100 go 1000 ik npu HampykeHid 30poBiii POOOTI MiABHIY€E MPOAYKTUBHICTh
npaii Ha 10-20%, 3MeHnIye KibKicTh Opaky Ha 20% Ta 3HMKY€ YMCIIO HEIACHUX BUMAAKiB Ha 30%.

Halikpamum CBITJIIOM Jii BUKOHAHHS OYJb-SIKOT'O BHJy POOIT € PO3CiIsIHE MPUPOJHE CBITIO, TOMY
MalCTepHI PEKOMEHAYEThCA OOJAJHATH B TPUMIMICHHSX 3 BEJIMKOK IUIOMIC0 CKIIHHA. SIKIO * Takoi
MOXJIMBOCTI HeMae abo TPUPOAHOTO CBIiTIIa HEAOCTATHLO, HEOOXITHO 3a0C3MEYNTH IMTYYHE OCBITICHHS, 3a
CBOIMH XapaKTEPUCTUKAMH MaKCUMAIHHO HAOIIKEHE 0 TPUPOJHOTO — PIBHOMIPHE PO3CisTHE CBITIIO.

OpHuM 3 HaWOIIBII NEPCHEKTHBHUX HANPSMKIB TEXHOJOTIH IITYYHOTO CBITIa € CBITIOAIOAHE
ocBiTiiernst (LED ocBiTiienns). Jl>xepeoM CBiTIa B JAHOMY BHUTIAAKY BUCTYIIAIOTh CBITJIOIO M.

Sk 1 Oyap-sKi 1HII CIOCOOW OCBITIIEHHS, CBITIIOIOAH HE € iIeaTbHIUMH 1 TIOPSIT 3 TIepeBaramMu, y HUX €
i cBoi Hemoniku. ['onoBumit Henomik LED ocBiTieHHS — BUCOKa IiHAa. AJie Y MPOAaXy B¥Ke 3’ SIBHIUCS
CBITJIOMIOHI JIAMITH 32 I[iIHAMH, KOHKYPEHTOCIIPOMOJKHI 3 KOMIAKTHIUMH JTFOMIHECIIEHTHUMHY JIAMITAMHU.

Takum YHHOM, BpPaxOBYIOUHM YHCJICHHI IIEpeBard CITIOMIONIB Iepel TPamuIliHHUMH DKEpeIaMu
OCBITJICHHSI, 3aCTOCYBaHHS CBITJIOAIOAHUX JIaMI Yy BHPOOHMYMX NPUMIMICHHAX € HaJI3BUYaliHO
MEPCHEKTUBHUM, OCKUIBKH L€ € 3a[I0PYKOI0 KOM(POPTHOrO Ta OE3MEYHOTo MPOoLeCy Mparli.
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VJIK 674-419.32
BUKOPUCTAHHS BIIXOAIB TEPMOILUIACTUYHUX [MOJIMEPIB ¥
BUPOBHMUILTBI ®AHEPU

Kycnaxk 1., HayionanvHuti nicomexniynuti yHieepcumem Yxpainu, m. Jlvsie

USING OF THERMOPLASTIC POLYMERS WASTE IN THE PLYWOOD PRODUCTION
Kusnyak I.1., Ukrainian National Forestry University, L'viv

Beryn. OgHuM i3 TepCleKTUBHHX BHIIB JICPEBMHHHAX KOMIIO3UIIMHUX MarepianiB € Qanepa.
OCHOBHOIO CKIIQJIOBOFO y 1i BHpPOOHHMNTBI € moximepu. llepeBaxkna OiumbIICTh TMONIMEPIB, IO
BHKOPHCTOBYIOTHCS Y BUPOOHHUIITBI JACPEBHHHO-KOMITO3UIIIHHOTO Martepiany (TepMOpPEaKTHBHI MOJTIMEpPH —
kapOamizno- Ta GeHoaopopManbaeriqHi) MICTATh XiMIUHI CIIOYKH, IKi yTBOPIOIOTECS B MPOIIECI CHHTESY, IO
€ HeOe3MeYHuM ISl 340pOB’S JIIOJUHU. XIMI4UHI PEYOBHHH, AKI BUAUISIOTHCA 3 (paHEepH MarOTh HETaTUBHUM
BIUTMB HA OPTaHi3M JIFOAWHH, 30KpeMa, 3yMOBITIOIOTh aJIEpPTivHI peakIlil Ta 3aXBOPIOBAHHS 1 MAIOTh 3arabHO-
TOKCHYHY Jit0. ToMy HalBaXIMBIIMM NHTAaHHSIM CHOTOJCHHS € 3MEHIICHHS TOKCHYHOCTI JIEPEBUHHHX
KOMITO3UIITHUX MaTepiaiB.

TeopernuHi acmeKTH AOCHiMKeHHS. Po3rismaeTbcss MOXIHMBICT BHKOPHCTaHHS — BIIXOJIB
TEPMOIUIACTUIHHX TIOJIMEPIB Y BUPOOHUIITBI (haHEpH, MepepoOKa SIKHX 3MEHIIUThL BHTPATH MEPBHHHOTO
noiximepy. B VYkpaini smme 10 % BigxoniB moiiMepHHX MaTepialliB MepepoOsioThCs, a pelnTa
HAKOIMYYIOTBCS Ha TIOJNITOHAaX Ta MICHEBUX CMITTe3Banumax. llepion po3KiIagaHHs, HaNpHUKIAL,
ToTieTHIICHOBUX TMakeTiB ckiamae Bim 500 mo 1000 poki. Ilim Wac cnamroBaHHS TOJIMEpPHI MaTepiaid
3a0pyIHIOIOTh HaBKOJIMIIHE CEPEIOBHIIEC OTPYWHHMMH pPEYOBHHAMH, IyKE€ IIKI[UIMBUMH JUIS 3I0POB’S
JOAMHYA. BUKOpHCTaHHS BTOPMHHMX MONIMEPiB Y BUPOOHHLITBI JEpEBUHHUX KOMIIO3MTIB, 30KpeMa (aHepH,
BUPIMIUTH TPOOJIEMY 3aXUCTy HABKOJIUIITHHOTO CEPEIOBUILA.

Y Tabnumi HaBeIEHO TIOKAa3HUKM MeEXi MIIHOCTI Ha 3pi3  QaHepu, CKIEE€HOI 3 BIAXOMIB
TEPMOIUIACTHYHUX MOJiMepiB. JlocmikeHHsI MOXIMBOCTI BHKOPHCTaHHS TEPMOIUIACTUYHUX BigXOHiB Yy
BUPOOHUITBI (haHepH TMOKa3ajy, M0 TePMOILIACTHYHI MOJIMEpHI Marepialii Ha OCHOBI NEPBUHHHUX Ta
TepepoOICHUX BIAXOMIB MOXKYTh YCITIIITHO BHUKOPHCTOBYBATHCS IS CKJICIOBAHHS JCPEBUHHOTO INIIOHY 3
BUCOKHMH EKCILTyaTallitHUMH BIACTUBOCTAMH. X BUKOPHCTAaHHS JO3BOJUTH YCYHYTH Y KJI€AX TOKCHUHICTH
Ta 3HAYHO MOKPAIIUTH OXOPOHY HABKOJHIIHBOTO CEPEIOBHUILA.

Mesxa MilIHOCTI Ha 3pi3 ¢paHepH CKJIEEHOI 3 BIIX0JiB TePMOILUIACTUHYHHUX NOJiMepiB

Binxoau TepMOIUIaCTHYHUX MOJIIMEPiB Meska minHOCTI Ha 3pi3, MIla
Bigxomu IIC s pasepu mopoau Gepesa (cocHa) 3,5(2,8)
Binxoau nonmieTuieHy BUCOKOT UUIBHOCTI 2,42
Bigxomu HoninponineHy2 3,84
Bix0/1 IOJTiETHIICHY BHCOKOI ILTBHOCT 2,34
Binxomu HoninponineHy3 4,42
Binxom moniyperany® 2,18
Binxomu 3 cymimni [IEHT, I1I1, [IBX Ta Ic*: 1,1

Ipumitka. 1.— Bigxomu mnomictupony (Borysiuk et al., 2010); 2 — Bigxoau MOJieTUIICHY Ta
mominpomineny (Kajaks et al., 2014); 3 — Bigxoau momieTHieHy, HoMinporineHy Ta nmomiyperany (Kajaks et
al., 2012); 4 — Bizxoau noieTHICHY, MOJINPOIICHY, MOiBiHUIXIOpH LY Ta mosictupoiy (Cui et al., 2010).

BucHoBku. B minomy, HeBHCOKa BapTiCTh Ta €KOJOTIYHI MOKa3HUKH CYKYITHO BiKPHUBAIOTh IIUPOKIi
MOXJIMBOCTI BHUKOPHCTAaHHS BIAXOMIB TEPMOIUTACTUYHUX TIONIMEpIiB y BHUPOOHWUITBI JEPEBUHHHUX
KOMITO3HITIHIX MaTepiaiB, a came (paHepu.
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VJIK 004.9:620.92
KOMITIO3UTHI MATEPIAJIM BUI'OTOBJIEHI 3 BIAXOIIB TETPA ITAK I
YIIAKOBKMHA 3 HHIOJIETHUJIEHY
xk.m.u. Jlromuit I1.B., k. m.n. Opmuncovka I'.€., Hayionanvnuii nicomexniynuii
yHigepcumem Yxpainu, m. Jlveis

COMPOSITE MATERIALS PRODUCED FROM WASTE TETRA PAK AND
PACKAGING WASTES OF POLYETHYLENE
Ph.D. Lyutyy P.V., Ph.D. Ortynska G.Ye., Ukrainian National Forestry University, Lviv

Beryn. Onniero i3 HalOLIbIIUX MPOOJIEM ChOTOJCHHS € 3HAYHE HAKOMUYCHHS TBEPAUX BIIXOMIB Ha
CMITTE3BAIMIIAX. 30KpeMa, HaiOinpll MpoOJEeMHUMH BiIXOAaMHU € IUIACTUKH. TakWil NPHUPICT BiAXOXiB
MOB’s3aHWIA 13 3HAYHUM 3pPOCTaHHSIM BHPOOHHWITBA TUIACTHKIB 3a OCTaHHI pokd. Skmo B 1950 p
BHPOOHMIITBO TUTACTHKIB CKiIamano 1,7 MIIH. TOHH Y pik, To B 2012 p — 288 mutH. TOHH y pik [1,2]. bimn3sko
40% Bix ycix moJiiMepHUX BixoniB ctaHoBUTH noJieTwieH (I1E), po3kian sikoro ctanoBuTh yeboro 0,5% Ha
100 pokiB. OkpiM TOro, OCTaHHIM 4YacoM Bce OiIBIIOI MOMYJSPHOCTI HaOMpae KapTOHHE Ta IallepoBe
nakyBaHHs (Tetra Pak). Tetra Pak cxmamaerscst 3 75% manepy i 10-25% IIE #uspkoi mineHOCTi (LLPE),
SIKM BUKOPUCTOBYIOTH JIJIs JIaMiHyBaHHsI BcepeuHi Ta 30BHI [3]. Tomy 3HauHa yacTuHa BiaxoniB Tetra Pak
HE MIAJAEThCs MOBTOPHIN mepepoObii. Ha 1iit migcTaBi HEOOXiAHO MOCIITUTH MOXKJIMBICTH BHUTOTOBJICHHS
KOMITO3MIIIITHOTO MaTepiairy i3 3aly4eHHsIM TBEpANX MOOYTOBUX 1 MPOMUCIOBHX BiIXO/IiB.

Buxiax martepiaiy. Y naHoMy JOCITIJKEHHI JJIsi BUTOTOBJICHHSI KOMIIO3MIIIMHOTO MaTtepiany Oyio
BUKOPUCTAaHO MOAPiOHEHI BiIXOAM Xap4oBoi TepMo30ixkHO1 momietwieHoBoi miiBku (XTII) (puc. 1,a), a
TaKOX MozpiOHeHi Biaxoau oOroprok 3-mix mykepok (OLl) (puc. 1,0) i Bimxoam Tetra Pak (puc. 1,B).
3MinTyBaHHS KOMITOHEHTIB KOMITO3HUIIIT 3ICHIOBAIN BpYYHY IIpoTaroM 10 XB y TBEpAOMY CTaHi, HiCIIS 9OTO
KOMITO3UIIi0 (hopMyBaiu B BigkpuTiii npec-popmi. Kommozumiiini MaTepiany mpecyBaiu B 1a00paTopHOMY
Ipeci, po3MipH BUTOTOBJICHHUX IUIAT cTaHOBHIU 250%230%8 mm. Tuck npecyBaHHsi craHoBuB 3,5 Mlla,
temneparypa mnpecyBanns 200 °C, tpuBamicte mpecyBanus 9,6 xB (1,2 xB/mm). Ilicis npecysanHs
KOMITO3MIIIiHI MaTrepiajd MiAgaBaid OXOJIOJKCHHIO B XOJIOAHOMY Hpeci no Ttemmeparypu 30-40 °C.
LL{inbHICTh OTPUMAHIX KOMIIO3HI[IHIX MaTepianis cTanoBmaa 900 Kr/m’.

5 ;g.—-; SR

Pucynox 1- KommonenTn kommno3uttitinoro marepiany: a) —XTII; 6) —OLl; 8) — moapiOHEH] BiaX0au
Tetra Pak

ExcniepiMeHTanbHi AOCTIIKEHHS 3A1HCHIOBAIOCS Y eTanu: 1) JOCHi)KEeHHsI BIUIMBY CITiBBIIHOLICHHS
MDK MaTpHUIEI0 Ta HAIOBHIOBaYeM Ha BJIACTHUBOCTI KOMMoO3MIiiHOTO Matepiamy (marpums - XTIT i OLI,
HaroBHIOBaY — moapioueHi Bimxomu Tetra Pak); 2) mocmimkenns BmmmBy cymimi XTII 1 OIl ma dizuko-
MEXaHIYHI BJIACTUBOCTI KOMIIO3HMIIIMHUX MaTepiaiB.

Kommnosutiiiai marepianu Ha ocHOBI noApiOHeHNX BinxoxiB Tetra Pak xapakTepu3yloThCsl BUCOKHUMHU
MMOKa3HUKaMU MIIHOCTI (MIIHICTh Ha cTaTWYHUH 3ruH — 12,3; 15,4 Mlla, muromwuii omip BUTATYBaHHIO
mypymis — 142,8; 143,2 H/mm). Komno3umiiini marepianu Ha ocHoBi OL] XxapakTepu3yeTbes A€o BUIIUMU
MOKa3HUKaMU MIITHOCTI TOPIBHSHO 3 KOMIIO3HMIIHHUMH Matepianamu Ha ocHoBi XTII. I3 migBumieHum
BMicToM OL] (3mMenmmenusmM BMicTy XTII) moka3HUKK MIITHOCTI Ta BOJOCTIMKOCTI CTPIMKO 3pOCTaIOTh.

BucnoBku. Takuit crmoci6 yTwmizarii TBEpAUX MOOYTOBUX Ta IMPOMHCIOBHX BIIXOIIB Ja€ 3MOTY
OJTHOYACHO 3MCHIINTH HaBaHTAXKEHHS HAa €KOCHCTEMY Ta OTPHMATH KOMITO3HIIIHHUN MaTepial, SKUH MOKHA
3aCTOCOBYBaTH B Ppi3HUX cdepax KUTTENisUIbHOCTI moguHd. OTpUMaHUM KOMNO3MLIMHMH Martepiai
XapaKTEPHU3Y€ETHCS BUCOKHMH ITOKa3HUKAMH MIITHOCTI Ta BOJIOCTIHKOCTI.

Cnucox nocu/aHb.

1. Plastics — the Facts 2013. An analysis of European latest plastics production, demand and waste data, 40.
2. Plastic Waste: Ecological and Human Health Impact. Science for Envoriment Policy. In-Depth Report.
2011, 44

3.Frequently Asked Questions (FAQs) on Regulation (EC) 1013/2006 on shipments of waste. European
Commision. 2009, 88 pp.
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HNEPCITIEKTUBU PO3POBJIEHHSA I 3BACTOCYBAHHS 3B’ SA3YBAJIbBHUX
MATEPIAJIIB 1JiA IUBAPHUX ®OPM
x.m.n. Jlromuit P.B., k. m.n. JIroma /I.B., Hayionanehuti mexniunuti
yuisepcumem Ykpainu "KIII im. leops Cikopcokoeo"

PERSPECTIVES OF DEVELOPMENT AND USE OF BINDING MATERIALS FOR
FOUNDRY MOLDS
Ph.D. Lyutyy R.V., Ph.D. Liuta D.V., National Technical University of
Ukraine "Igor Sikorsky Kyiv Polytechnic Institute™

JluBapHe BUPOOHMITBO YKpaiHH CTOITh HAa MOPO31 HOBOTO €Tamy pPOo3BUTKY. Lle 3yMOBIEHO THM, IO
BOHO € TIEPBHHHOIO JIAHKOIO 1 3ar0TiBEIBHOI0 0a3010 AJIsl MalIMHOOY IyBaHHS, CHEPIreTUKU, TPAHCIIOPTHOT Ta
OyIiBemTbHOT TIPOMHCIIOBOCTI, CJCKTPOHIKH, CYTHOOYIAYBaHHS Ta 3ali3HWYHOI Tamy3i, MEIUITINHH,
KOCMOHAaBTHKH, apXiTeKTypu Ta MuctenrBa. CydyacHi JOCSATHEHHS B Taly3i XiMii oOpraHiuHUX Ta
HEOPTaHIYHUX TMOJIMEPiB JAI0Th MIHPOKI MOKIIMBOCTI JUII BUOOPY HOBUX 3B’SI3yBaIbHUX KOMITOHEHTIB. Alle
JUTSI 3ACTOCYBAHHS Y TUBAPHUX TEXHOJIOTIAX I1i MaTepiaid MAlOTh BIAMOBIAATH PATY CHCIH(PITHIX KOPCTKHX
BUMOT. Y Tiepumry depry, L pedoBHHa Mae 3a0e3ledyBaTd 3MIIHEHHS CyMilli 13 BOTHETPHBKHM
HaTOBHIOBaYeM (KBapILOBUM ITICKOM, LIMPKOHOM, XpPOMITOM, KOpyHIOM Tomlo). bararo po3poOmeHux mms
OyIiBeNbHOT MPOMHUCIOBOCTI e(DeKTUBHUX 3B’SI3yBAIILHUX MaTepialiB I[bOr0 HE POOIATH i TOMY HE MOXYTh
Oyt BUKOpHCTaHI it (GopMm. 3B’S3yBaJbHUNA KOMIIOHEHT JJISi JIMBAPHOTO BHPOOHUITBA Mae OyTH
BOTHETPUBKUM 1 XiMIYHO iHEpTHHM 0 pO3IUIaBy. BaknuBum € 1 Te, SK MOBOIUTH ceOe 3B’sI3yBalbHUI
Matepian micist 3anuBaHHs Gopmu. Ilix wac TBepaiHHS BUIMBKA BiOyBaeThCs ycaaka METaly. 3MEHLICHHS
THIHHAX pO3MIpiB BHJIMBKA Mae BigOyBathcs 0e3 ormopy 3 00Ky JmBapHOI GopMHU. A TiCIS OCTATOYHOTO
OXOJIO/DKCHHSI BHJIMBKA BiH Mae OyTW BujaneHHd i3 QopMu 3 MiHIMaTbHUMHU 3ycwUIMH. Ha xanb,
MepeBayKHA KUIBKICTh 3B’s3yBaJbHUX MaTepialiiB, sIKi MalOTh BUCOKY BOTHETPHUBKICTb, 30€piraloTb BUCOKY
MIIHICTh Ha YCiX eramax poOOoTH nuBapHOi (GOpMH, 1 B MEIKMX BHITAIKax IPOICC BHOWBAHHS BHJIMBKA
notpedye 3HAaUHUX SHEPrOBHTPAT. BUroToBNeHHS cydacHUX (OpM 1 CTPIKHIB B YKpaiHi 1 CBIiTi 3JIHCHIOIOTh
3 BHUKOPHCTaHHSIM OpraHiuYHUX (CMOJITHHX) 3B’S3yBaJbHMX KOMIOHEHTiB. CBhOrOjHI ICHYe JeKijibKa
PI3HOBUAIB HUX MarepialiB. BoHM MaroTh mepeBaru y MIBHUAKOCTI BUTOTOBIEHHS (OPM 1 CTPIXKHIB Ta
MOXJIMBOCTI aBTOMATH3aIlii mporeciB. 3 iHIIOTo 00Ky, BOHU HE 3a0e3Meumiii 3HAYHOTO ITiIBUMIECHHS SKOCTI
nutBa. Takoxk y 0araTboxX KpaiHax CBITY IOCTAJIO MHUTAHHS E€KOJIOTii MOMIOHWX TeXHOJoTiH. JlocmimkeHHs
LIKiAJMBUX BHUKHUIIB Ha €Talli NPUTOTYBAaHHA CyMilled i3 CHHTETUYHUMH CMOJIaMM, BUTOTOBJICHHS 1
3MIITHEHHSA GopM, 1 0COOIHMBO T Yac 3aJIMBaHHSI METaJoM, IPHU3BEIO J0 3a00pOHH y MEKUTBKOX KpaiHax
BUKOPUCTAHHS ITUX 3B S3YBAJLHUX MaTepialiB a00 KOMIIOHEHTIB Ui iX CHHTE3y (B TepIry depry
bypdypoiy). AKTyaabHUM B yChOMY CBITI IIOCTa€ MHUTAHHS MOIIYKY HOBHX MaTepiaiB, sKi BiIMNOBIIAIOTH
BHMOTaM JIMBapHOTO BHUPOOHHUIITBA, MOXYTh OYTH OTpHMMaHi y 3HAYHUX KIJBKOCTAX Ta € EKOJOTIYHO
6esneunumu. CaMe TakUMH JOCTKEHHSIMH 3aiiMaeThcsl Kadenpa muBapHoro upoOHumTBa KIII im. L.
Cikopcekoro. 3a momepefHi JAeKibKa pPOKIB HaMH pPO3pPOOJIEHO psii HEOPraHIYHUX 3B’ S3yBaJbHUX
KOMIIOHEHTIB, SIKi SBJIAIOTH c00010 coii (ochOpHUX KHCIOT i3 TaKMMHU €JIeMEHTaMHU SK HaTpii, Kauil,
ANFOMiHIH, KPEMHIH, TUPKOHIH. 3Ba)Kar0un Ha 3HAYHY MOIIHUPEHICTh pochaTHUX 3B’ I3yBaTbHIX MaTepialiB y
PI3HUX TaTy35X TEXHIKH, CJiJ] BII3HAYNTH HOBI HAYKOBI IOCSTHEHHSI y HaIIil poOOTi:

- BIEpIIE CHHTE30BaHO (ochaTHUN 3B’SA3yBajJbHUN KOMIIOHEHT NMPH XIMIUHUH B3aeMofii KBapiy 3
opToochOopHOIO KUCIOTOI0, AOCHTIHKEHO HOro CTPYKTypy Ta BiIacTHBOCTI. DopMu, BUTOTOBIEHI i3 UM
MaTepiajoM, MepeBipeHi B yMOBax KOHTAaKTy 3 PiIKHM METajoM (4aByH, CTalb) 1 MOKa3aJdd BUCOKY XiMiUHY
Ta TEPMIYHY CTiHKIiCTB;

- BIEpIIE AOCTIHKEHO YMOBH B3aeMoii oprodochopHOI KUCIOTH i3 COMSAMH IHIIMX HEOPraHIYHHX
KHCJIOT Ta B pe3yJbTaTi MPAKTHYHO peaslizoBaHo cuHTE3 (hocaTHUX 3B’SI3yBaJbHUX KOMIIOHEHTIB 3a II€I0
cxeMor0. BoHU Takok MalOTh KOMILIEKC BIACTHBOCTEH, HEOOX1THUX Il BAKOPUCTAHHS Y TMBapHUX (popmax;

- BIeEpIIE CHHTE30BAaHO HATpili- Ta KamiidocdaTHi 3B’s3yBajibHI MaTepiany K pe3yJbTaT MNPSMOi
B3aeMoii opTodochopHOi KUCIOTH 3 iXHIMH HEOPTaHIYHUMHU CONsIMHU. J[0 1[BOTO Yacy BHACIHIJOK BHUCOKOI
AKTUBHOCTI JTy’)KHUX METaJiB Ta {X MPOCTUX CIOJYK IIe BBAXAJIOCS HEMOXJIMBUM, OKPIM paHiIle BiTOMHX
nofidocdariB, cxemMa yTBOPEHHS SIKMX 3HAYHO BiApI3HAETHCS 1 HEe Moxe OyTW peami3oBaHa y CKJafii
(hopmyBanbHOi cyMimni. CIoyKu IbOTO KJIacy MaroTh IIHHY BJIACTHBICTh — PO3YHHHICTH Y BOJI, IO MOXE
3HAYHO PO3LIMPHUTH IX 00JIACTH 3aCTOCYBaHHS Y TEXHOJOTISIX JINTTS.

Sk migcyMOK HayKOBOI Ta €KCIEePUMEHTalbHOI MisSUIbHOCTI, MM TPOIOHYEMO HOBI MaTepiaid JUis
BUTOTOBJICHHSI JINBAPHUX (POPM 1 CTPHIKHIB HA OCHOBI IIMPOKO JOCTYNHHUX Ta €KOJIOTIYHUX PEUOBHH, Ki HE
MOCTYTIAIOTHCA 32 BIIACTHBOCTSMH CyYaCHHUM aHAJIOTaM.
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THE WAY OF THE DEVELOPMENT OF FOREST LANDS DAMAGED BY THE
ILLEGAL AMBER MINING
Ph.D. Mahura B.O., Ukrainian National Forestry University, Lviv

Introduction. During last years, illegal and uncivilized amber mining in Ukraine has grown
substantially, reaching catastrophic scales. According to geologists data, Ukraine is the leader in Europe and
ranks second in the world by amber deposits, while Ukrainian minerals are distinguished by the highest
percentage of jewelry amber in the world. In Ukraine, the largest deposits of amber concentrated mainly in
the three north-western regions — Volyn, Rivne and Zhytomyr. At the same time, officially and legally
Ukrainian companies with the state licenses for amber extraction, annually produce about 4 tons, which is
only about 5 % of the real volumes of amber production in Ukraine. According to the Ministry of Ecology
and Natural Resources of Ukraine, the amount of illegal amber mining reaches from 120 to 300 tons per
year. However, nobody can name exact figures. Approximate total annual revenue in this market is about
$ 300 millions [1].

Presentation of the material. Relatively to the areas involved in the "amber fever" — they cover
almost the entire north-western part of Ukraine with a total area of over 14.6 thousand km?. According to the
data of the Rivne Regional Department of Forestry and Game Management, the area of the forest fund lands
that have been damaged as a result of the illegal amber mining on the end of 2017 was almost 5 thousand
hectares. Negative consequences of illegal and uncivilized amber mining cause serious danger in the
economic, social and ecological components of the security of the north-western regions of Ukraine. The
ecological component — it is the destruction of the grass cover and fertile soil layer, cutting of trees and
damages of their root system, die-back of growing trees, damages to the integrity of maternal geological
rocks, depletion of amber layers, destruction of groundwater circulation and drainage networks, water and
wind erosion, changes of forest and marsh ecosystems, destruction of biodiversity, regional changes of
microclimate. So, the issues of restoration and recultivation of these disturbed lands are urgently important.
Therefore, the Government of Ukraine in 2016 approved a pilot project for the recultivation of forestry land
in three regions: Rivne, Zhytomyr and Volyn. However, before starting the recultivation works, it is
necessary to remove all healthy wood that has not yet died, as well as dried and damaged trees from these
areas. The main problem during the development of such forest lands will be the operation of primary timber
transportation (yarding), since the use of traditional ground skidding methods (skidders, animal snaking) in
these conditions is impossible. No tractors, neither the wheeled, nor the caterpillar, have the ability to move
through this devastated territory. One and only way of carrying out logging in such conditions is the use of
skyline cable timber yarding. Although the use of cable systems involves additional costs for assembly and
disassembly, which require the use of manual labor and significant physical strength, there are currently no
alternatives to such equipment in the development of degraded by amber mining lands. Therefore, at the
Ukrainian National Forestry University the original technology for the development of degraded, out-of-
reach plots using mobile cable yarding equipment, with drive gear on the base of any general purpose
wheeled tractor has been developed. The maximum length of the cable way is 400 m. For the lateral yarding
of timber it is suggested to use an additional manual mechanical motor winch with a length of a traction
cable of 80 m. Thus from one position of the drive station it is possible to develop a plot with an area of up to
6.4 hectares [1]. The carriage of cable yarding equipment is proposed to be equipped with a grapple
mechanism, which will allow to minimize manual labor on loading and unloading operations. Moreover,
such equipment can be successfully used on the waterlogged areas of the forest fund.

Conclusion. The calculations of the structural elements of the cable yarding equipment and a
simulation modeling of load stress and tension in the structure of the carriage have confirmed the correctness
of the equipment structural parameters choice. For the calculation and analysis we had used the Solidworks
Simulation program and conducted a statistical analysis of the most stressed elements at the construction.
Proposed cable yarding equipment and carriage construction will ensure its reliable operation during the
development of damaged and degraded plots of the forest fund.

References.

1. Mahura Bohdan. Do pytannia rekultyvatsii zemel, poshkodzhenykh “burshtynovoiu lykhomankoiu®//
Psychological Dimensions of Culture, Economics, Management: Science Journal / Ukraine, Lviv. — XI,
2018. — pp. 408-413.
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PROBLEMS OF MODERN PRODUCTION
Doct. Shabaykovich V.A., Ph.D. Gumenyuk L.O., Lutsk National Technical University, Ukraine

Beryn. YkpaiHa 31 cBOIM TEXHIYHHMM MOTEHIIAJIOM 32 25 POKiB HE3aJIe)KHOCTI 3aTUIIUIACS BiIKHHY-
TOIO 32 piBHEM BUPOOHUIITBA Ha OCTaHHI Micus cepexn kpain CH/[ ceity. [IpuunHa KpHETHCS B TOMY, LIO Y
apyriii mososuHi 90™ pokiB B YKpaiHi MOKHOBIAAISIM BJIAJIOCS CTBOPHUTU TaKy CHUCTEMY, SIKa TPHPEKIIa
Jiep’kaBy Ha OiMHICTH, a X Ha mBHIKe 30aradeHHs. Cepel 0araTboX MPHYMH BiAMIYa€ThCS: pO3Ball €EKOHOMI-
KM, HETOMIpHE Ta JWKe 30aravyeHHs, MOTAHUH COIIAJLHO-TICUXOJIOTIYHHIA KJIiMaT, HHU3bKa JYyXOBHICTB,
Mo/ajbllla BiJICYTHICTH BiYyTTsI TOCHONApsl Ta I1HINI CYMyTHI HeraTHBHI siBUIA. He auBnsyuch Ha 1ie,
po0OOTH 1O BiTHOBIICHHIO BHPOOHHIITBA YACTKOBO BEIYTHCS, ajie BOHH IOBLIBHI, BIIPI3HIIOTHCS PO3PI3HEHI-
cto. [Ipu npomy, B IeIKHX poOOTaxX HABITh HE HA3MBAIOTHCS HENMPABWIbHI PHYUHH TAKOTO CTAHOBHUIIIA.

Buknag marepianay. Ha epextuBHy poOoTy BHPOOHHYOI CHCTEMH BIUTMBAIOTH SK BHYTPIIIHI, TaK i
30BHIIIHI YUHHUKH. BHYTpIlIHI YMHHUKK 3aMUKAlOTHCS Ha caMili BUPOOHWUIH CHCTEMi, a 30BHINIHI - Ha
BIUIMBY CEPEIOBUINA. 3HAIOYM 1 aHAII3YIOUH 1[I YHHHUKH, MOXKHA BU3HAYMTUCh 3 HEOOXIIHHUMH 3aX0JlaMHU
JUIS IX YCYHEHHsI, HAMITUTH KOHKPETHI 3aBAaHHS 10 MOKPAIIEHHIO (yHKIIIOHYBaHHS BUPOOHUIITBA.

Jlo TONOBHUX BHYTPIIIHIX YHMHHHKIB, SKi IIOTaHO BIUIMBAIOTh Ha BHPOOHUIITBO, MOXXHA BiIHECTH:
3acTapiicTh abo BIIACYTHICTh MaTepiaIbHO-TEXHIYHOI 0a3W BHPOOHMIITBA, BIIICYTHICTh MOTPIOHHMX Kamidi-
KOBaHHMX POOITHHKIB, CEPEAHHOTO Ta BUIIOTO 1HXECHEPHO-TEXHIYHOTO IEPCOHANY, 3acTapily MPUMITHBHY
opraHizamiro poOOTH MiAMPUEMCTB, HU3bKY 3apO0iTHY IUIaTy Ha BHUPOOHHWIITBI, IIy’K€ BENHKY 3aTPAaTHICTh
BHpPOOHMIITBA, BIICYTHICTh CYYacCHHMX HOBHX BHpPOOIB, WPOIECiB, IOCIYT, IiX 3acCTapiliCcTh, ITOBHE
ITHOPYBaHHS Ta HE BIPOBAKEHHS 3apyOiXKHOTO JOCBIy TOIIO.

Jlo TOJIOBHUX 30BHIIIHIX YMHHUKIB MOXKHA BIJIHECTH: HU3bKY KBami(ikaIlito BUIOI KePIBHOI JIAHKH,
moraHuii (piHAHCOBO-EKOHOMIYHHMH Ta COI[iaIbHUH CTaH JAep)KaBW, BiJCYTHICTh (PIHAHCOBOI MiATPUMKH
BUPOOHUIITBA, IOTaHE 3aKOHOJABCTBO TOINO. MOKHa BKa3aTH Ha TOJIOBHI 3aXOIM ILOJO IOKPAIIEHHS
BUPOOHHIITBA: BUBECTH BUPOOHHUNTBO Ha craH 80™ poKiB, 3a00pOHHBIIN THMYAcOBO OyIb-siKi pedopmu,
30CEpeIMBIINCh Ha MOTOYHUX TEXHIYHO-OpPraHi3allilHUX MHUTaHHAX, BIAIHOBUTH 3B’SI3KU 3 BITUM3HSIHUMH U
3apyOiKHIME TTapTHEpaMH, OHOBIIIOBATH MaTepialbHO-TEXHIUHY 0a3y BHPOOHHWIITBA, OpTaHi3aIlifo pooiT,
3arOCTPUTH BIAMOBINANBHICTP HA BUPOOHWITBI, BUPINIMTH MPOOJIeMy KaIpoBOro 3abe3ledeHHs Ha BCiX
PIBHSIX, MMOYMHAIOYH BiJl MiHICTEPCHKOTO i JI0 pOOITHUYOrO, 3HAYHO MiJIBUIIMTU AKICTh MiATOTOBKH CIEIlia-
mictiB g BupoOHunTBa y BY3™, 3aroctpuru 60poth0y 3 (piHAHCOBUMHM 3I0YHMHAMH, KOPYIIIi€r0, Xabap-
HUITBOM, PEHAEPCTBOM, MiJIBUIIMTH 3apOOiTHY IJIaTy BUPOOHMYHHUKAM, BIIIHOBUTH CHUCTEMY MPEMiIOBaHHSI
Ta 320XOYCHHS, PO3POOIISATH 1 BIPOBAAKYBaTH y BUPOOHUITBO BUCOKOE(EKTUBHI iH(pOopMaLiliHi TeXHOIOT1I
tuny CALS Ta ycrarkyBaHHs, 3a0OpOHHTH IiCHYBaHHS NPOMIKHHX JIAHOK BHPOOHHWIITBA Ta MPOJAXKY
MpOIyKIlii, 3a00pOHUTH OyAb-IKy HapTiiHy "00opoThOy" Ta Oi3HeC Ha caMOMy BHUPOOHHUIITBI, 3aMIHATH
3acTapily MPOIYKIlil0 BUPOOHHUIITBA, PO3POOJATH, BUHOCHUTH Ha OOTOBOPCHHS Ta BIPOBAKYBATH IIHCHO
MOTPiOHE 3aKOHO/IABCTBO, OPraHi3yBaTH MOCTIHHO iI0YY CHUCTEMY IiIBUIICHHS KBaniikaiii BHpOOHUIOTO
TIePCOHAITy, 30UTBITUTH IHBECTHII] Y BUPOOHHUIITBO, YHOPMYBATH IiIHY Ha MPOIYKIIit0, OCOOIMBO HEOOTPYH-
TOBaHi MPUOYTKH TOIIIO.

Ha »anp Temep cnpaBaunack Oaiika Kpuiosa |.A."Beda, xonv nupocu naunem neyu canodxcHux, a
canoeu mawams nupodicHux''. 1 B HACTHIAKY TTOCHUTIANNCH, SK 3 JTipSBOTO MIIlIKa, HEMOMYTi peopMH, 3aKOHH,
MOCTAaHOBH, yXBAJIM, IHCTPYKIii, po3’sICHEHHS Ta IHIIMK OIOPOKPATUYHO-TIATICPOBUN Basl, IIKiAJTUBHNA IS
BupoOHuNTBa. Tak i xoueTbes 3razatu Qpiriicekoro uaps Midaca 3 VIl cronmitts A.H.e, SKMH A0 4OTO
JOTOPKABCsl, BCE NMEPETBOPIOBAB B 30J10TO. HampouryeTbesi MOPiBHAHHS 3 TOYHICTIO IO HABMAKH: 0 YO0 HE
JMIOTOPKHYTHCS HAIlli CydacHI 3aKOHOMABIlI, BJIaJla, YNHOBHUKH 1 iHII OOpOKpaATH, BCE MEPETBOPIOETHCS Y
HenoTpib, SKuil TaapMye Oyab-IKUH PO3BUTOK KpaiHH, ajie IpH IIbOMY BOHH 030JI0UYIOTHCS.

MaOyTh HalillikaBille NUTAaHHSI: KOJM MOXHA OYIKYBaTH CYTTE€BOTO IIOKpALICHHS CHUTyawii 3
BUPOOHUITBOM? SIKIO aKTHBHO IIO-CIPABXXHBOMY II0YaTH NPALIOBATH, TO LI€ MOXKE 3alHATH HECSITUIITTS.
Tenep mocTasiieHi 30BCiM 1HIII 3aBIaHHA i, MaOyTh, KpaiHi Oye MoTpiOHMI NEBHUN Yac Ha MPOXOKEHHS
LBOTO eTaly, ajie Horo Mo)kHa OyzAe 3HaYHO CKOPOTHTH 3a PaxyHOK 3aCTOCYBaHHS 3apyOi’KHOTO NOCBify,
HanpH-Jal, AII0OHCHKOT0, CIHIAIypChbKOTo YK 0araTboX iHIIKX.

CnHcoK NMoCuJIaHb.

1. [lTaGaiikoBuu B.A. Cyuacue BupoOHHLTBO npoaykiii: -JIeBiB: CIIAPO «Mapycuu M.M.», 2014. -329 c.
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YK 666.972.125
BUKOPUCTAHHSA MIHEPAJIBHUX TOBABOK AJISA HIJIBUILIIEHHS
MIINHOCTI KEPAM3UTY
k.m.n. Hykina JLIL, Fanywrka A.0., Hayionanvnuti mexuiunuil ynisepcumem " XapkiecoKutl
nonimexuiunuil incmumym”, Yxpaina

USE OF MINERAL ADDITIVES TO INCREASE THE STRENGTH OF
EXPANDED CLAY
Ph.D. Shchukina L.P., Galushka Ya.O., National Technical University "Kharkiv
Polytechnic Institute”, Ukraine

B cyyacHoMy nuBinpHOMY OYyIiBHHIITBI 3a/a4a MiABUIIEHHS TEIUIOBOTO 3aXUCTy CIOPYI MOXe OyTH
BHpillIeHAa 332 PaXyHOK BHUKOPUCTAaHHS €()eKTHBHUX OyAiBEHUX MaTepiajiB, 10 SKUX BiTHOCATHCS H JIETrKi
OCTOHM Ha KepaM3WTi. B IIbOMy IITYyYHOMY ITOPHCTOMY 3allOBHIOBAYi MOEIHYIOTHCS HU3bKA TETIOMPOBII-
HICTh, €KOJIOTIYHICTh, aTMOC(epHa CTIHKICTb, MEXaHIYHa MIIHICTh MPH Mallidl TYCTHHI, IO HAJA€ LBOMY
MaTepially HeoOXigHOI KOHCTPYKTHBHOI sKOCTi. OnHI€I0 3 BaXXJTMBHX XapPaKTEPHCTHK, SIKi BU3HAYAIOTh
(hi3MKO-TEXHIYHI BJIACTUBOCTI JIETKOTO OETOHY, € MeXaHiuHa MIITHICTh KepaM3HUTOBOTO TpaBifo. 3amady
3MIIHEHHSI KEPaM3UTy MOJXKHa BHPINIYBaTH IUIIXOM 3aCTOCYBaHHS SIKICHOI CHUPOBHMHH, i1 IOCHJICHOIO
nepepoOKolo, IUIAXOM 3MiHU PEXHUMY BHIIANY i OXOJNOMKEHHS, a TAaKOK BUKOPUCTAHHSIM Pi3HUX 3MiLIHIO-
0YuX A00aBOK B MIMXTY, 30KpeMa TIHHOMOMIOHNX. OCTaHHE pillleHHS € HalOIIbII JOIUIEHAM TEXHOJIOTY-
HUM MIPUHOMOM, BPaXxOBYIOUH BUCHAKEHICTh CHPOBUHHOT 0a3 rapHO CITy4yBaHUX KEPaM3HTOBHX TJIMH.

3agauero nanoi pobotu Oyj0 BUBUEHHsI BIUIMBY mipoQiniTy OBpYLBKOTO POIOBHIIA K AOAATKOBOTO
QITFOMOCHIIIKATHOTO KOMIIOHEHTY MAacH Ha CITy4yBaHICTh, TYCTUHY 1 MEXaHIYHY MIIHICTh KE€PaM3HTY, SIKUH
OTPUMYIOTh Ha OCHOBI CepeaHBOCIYYyBaHOI MOJiMiHepanbHOI rmHH 3 AobaBkoro 1,8 % Topdy. Sk
[JIMHUCTHH KOMIIOHEHT Macu OyJI0 BHKOPUCTaHO MMHYy pojoBuia «Uepsona ['opa» (M. baxmyr), sika 3a
ICHYIOYMMH TIPOTHO3HMMH ITOKa3HMKaMmu (niarpama Asrycridika A.l., xoedinientn Kpymu O.A.) moxe
3aCTOCOBYBATHUCS Y KEPaM3UTOBIHM TEXHOJIOTII JIUIIIE 3 Ta30yTBOPIOIOYMMH T0OaBKAMH.

[ligroToBKYy CHpPOBHHHHMX MaTepiaigiB [0 JabOpaTOPHMX BHIPOOOBYBaHb 3MIMCHIOBAIM 3a
CTaHAAPTHOIO METOJAMKOIO, 3pa3Ku (POPMYBAIM CHOYATKY BPYUHY IUIACTHYHHM CIIOCOOOM Y BUIJISAI IpaHy
po3mipom 16 x 16 MM, a IOTIM — EKCTPY3i€I0 MacH 3 OTPUMAaHHSM TpaHys po3MipoM 8 x 20 mM. Bucymeni
3pasKy MiAJsranyd BUIMATY 32 TAaKUM PEXHMMOM: TepMidHa MiAroToBka 3a remneparypu 200 °C snpogosx 20
XB, BUTPUMKa 3a TemriepaTypu Bunany 1170 °C npoTsrom 7 XB i HacTyIHE pi3Ke OXOJOIKECHHS Ha TOBITPI.

Hns mipodinmiTBMICHUX TpaHyn 1 TpaHyn 0e3 moOaBku mipogimity Oynu BHU3HAa4YeHI Taki ix
XapaKTePUCTHUKH, K Koe(DillieHT CIydyBaHHS, I'yCTHHA, MeXaHidHA MIITHICTh, BOAOIIOTJIMHAHHS 1 BTpaTH
Macu IpH BH3HAYEHHI MOpO30cTiikocTi. O3HaueHi BiracTHBOCTI Bu3Hauanu 3rigHo 3 [OCT 9758-86,
knacu¢ikaliiiHi 03HaKu KepaM3uTy BcTaHOBIIOBanH BiamosiaHo xo ACTY b B.2.7-17-95. 3a pesynbraramu
JOCTI/DKEHh BH3HAUEHO, IO MmipodimiToBa n00aBKa MOTIPIIyE XapakTePUCTHKH CIIyIyBaHHS TpaHYII,
3MEHIIYIOYH KOedilieHT CIydyBaHHS 3 6 10 3,6, memo migsumye ryctury (3 450 xr/m° 1o 600 kr/m’),
3MEHIIly€ BOJOMOTTMHAHHS MPU Malike MOCTIHHUX BTpaTax Macu IpH BU3HaueHHI Mopo3ocTiiikocTi (0,15 —
0,2 %). B Toif ke Yac BaXJIMBUM TO3WTHBHUM BIUTMBOM Mipo(iNliTy Ha BIIACTHBOCTI T'PaHyNl € CyTTEBE
3pocTaHHs iX MinHOCTI — Ha 78,5 % y MopiBHSAHHI 31 3pa3KaMu, BUTBHUMH BiJl 11i€l mob6aBku. Take 3pocTaHHs
MIITHOCT1 MOSCHIOETHCSI CHHTE30M B IOBEPXHEBOMY LIapi KEPaM3UTOBOI ITPaHy M HOBOYTBOPEHb.

3a pesyiabTaTaMHd PEHTreHO(]a30BOr0 aHalizy 3pa3Ky ONTHMAJIBHOTO CKJIaxy, OTPHUMAaHOIO 3a
temneparypu 1170 °C, B HpboMy ineHTH(]iKOBaHI Taki HOBOyTBOpeHHs, sk MysiT 3Al;,03-2Si0; 1 repruHiT
FeO-Al,Os, sxi BiacyTHI y da3oBoMy ckiai 3pa3ky 0e3 n100aBku mipodimiTy. YTBOPEHHS MYIITY 3a TaKHUH
KOPOTKHAH dYac TEepMI4HOI OOpOOKH MOSICHIOETHCS THM, IO OKCHAM ATIOMIHIIO 1 KBapIly 3HAXOISATHCS Y
mipodiIiTi y 3B’ sI3aHOMY CTaHi, IO MOJETITYE HACTYITHUHA CHHTE3 MYIITY. Y TBOPEHHS T'epIIMHITOBOI (a3
CTa€ MOXKJIMBHM 32 PaXyHOK HasIBHOCTI B MaTepiajli BiITHOBHUKA Y BUIJISIII BYTJIEIIO TOPQY, KU BITHOBIIOE
Fe,03 no FeO 3 moganpiumm yrBopeHHsM GpepymBmicHol mmineni FeO-Al,Oz. Came nmpucyTHICTh 03HAYCHHX
HOBOYTBOPEHb Pa3oM 3 JICHIO MOTOBIICHOI CKOPHHKOIO TPaHyJI CIIpHAE iX 3MIIIHEHHIO. Y TBOPEHA B 3pa3Kax
ckiodasa 3a0e3nevye HU3bKi 3HAaYeHHS BOJIOTIOTIIMHAHHS 1 BTPaT MacH NP BU3HAYEHHI MOPO30CTIHKOCTI.

IIpu onTUMaIEHOMY CHiBBIIHOIICHHI CHPOBUHHUX KOMITOHCHTIB (HEKOHAMUIIMHOI TIIHHH, MPOQiTiTY),
BMmicTi Topdy (1,8 mac. %) Ta ¢dopmyBaHHI TpaHysl METOAOM EKCTPY3il B JabopaTopHMX yMOBax 3a
temnepaTypu Bunaixy 1170 °C oTpumaHuil KepaM3UT 3 HACTYITHUMH MMOKa3HUKAMU: CepelHs TYCTHHA 3epHa
478 xr/m’, Mapka 3a MexaHiuHOw MinHicTio [175, Bogonmornunanus 6,2 %, MOpo3ocTiiikicTs 30 IMKIIB,
koedinieHT crryayBaHHs 4,5. Takuli KepaM3uT 3TiTHO 3 ICHYIOYOI0 KIACH(IKaIli€l0 BiTHOCUTHCS 10 KaTeropii
IyKe JIETKUX 1 MO’K€ BUKOPHCTOBYBATHUCS [Tl BAPOOHUIITBA JIETKUX 1 MIITHUX OCTOHIB.
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VK 678-13:678.744.678.
OCHOBHU TEXHOJIOI'THA OAEPKXKAHHS METAJTOHAINIOBHEHUX
KOITOJIMEPIB MOJIIBIHJIITIIPOJII TOHY
o.m.u. Cyoepaax O.B., k. m.u. I'puuyenko O.M., k. m.n. Bonowkeeuu IL.11., beonvoecoka X.M.,
Hayionanvnuii ynisepcumem "Jlvsiecoka nonimexuixa", Yxpaina

THE BASIS OF METAL FILLED POLYVINYLPIRROLIDONE
CO-POLYMERS OBTAINING TECHNOLOGIES
Doct. Suberlyak O.V., Ph.D. Grytsenko O.M., Ph.D. Voloshkevych P.P., Bedlovska Kh.M., Lviv National
Polytechnic University, Ukraine

Beryn. Illupoke 3actocyBaHHS B TpakTHLI 3HAXOATh TiIporeni Ha OCHOBI KOMOJiMepiB
noniiHinmiponiaony (IIBIT) 3 2-rinpokcietunmerakpunarom (TEMA). Bracnizok copOiiii Boau B Takux
ciTdacTHX TiIpOoUIBPHUX MaTepiajlaXx YTBOPIOETHCS ITBOX(a3zHa CHCTEMa, sSKa CKIAAETHCSA 3 JIAHIIOTIB
noJiimMepy, XimMiuHO 1 (a60) ¢i3uuHO 3B'I3aHUX MK CO00I0, 1 BOIHM, SIKA 3allOBHIOE BUIBHHIA HPOCTIp B CITI.
Ha croromHimHIN JeHp BUHHKIIA TTOTpeda y molliMepax, siki Topsi 3 TiApoQiIbHICTIO BOJIOAUTH OU U iHIIUMUA
XapaKTEePUCTUKAMH, HAIPUKIIA, TAKAMHU K BUCOKAa MEXaHIYHA MIIHICTh Yy TipaTOBaHOMY CTaHi, €JICKTPO-
Ta TEIJIONPOBIIHICTh, MAarHITHI BIAcTUBOCTI ToIno. Moaudikaris [IBIT-I’EMA konosimMepiB HallOBHEHHSAM
MeTajaMy Pi3HOI MPUPOAM  BIIKPHBAaE MOXKJIMBICTH OJACp)KaHHA HOBUX MartepialiB i3 crnenupiyHUMU
BIIACTHBOCTSMH — TIOJIMEPHUX KOMIIO3HIIMHUX METAIIOHAMIOBHEHUX TiIpOreliB. 3allikaBlIeHICTh TAKUMU
MaTepiajgamMu 00yMOBJIEHA ITOE€THAHHIM BJIACTHBOCTEH ITOJIIMEPHOI MATPHIll Ta METAJIIYHOTO HAITOBHIOBAYA.
Y 3B’A3Ky 3 UUM, METOW JaHoi poOoTu OyjJo po3poOJieHHS OCHOB TEXHOJIOTiH  oJiepKaHHs
MeTaioHanoBHeHNX KomoximepiB [IBII Ta iX KOMITO3WIIHHUX TiIpOTreNeBUX MaTepialiB CIeliaTbHOTO
MpU3HAYEHHS.

Bukian martepiaay. Ha ocHOBI ekcriepUMEHTaIBHHUX JOCHIHKCHD Ta aHAli3y JITepaTypHUX JKEepe
OOTpyHTOBaHO Ta 3alPONOHOBAaHO HAWOLIBII ONTUMANIbHI METOAM OJEp)KaHHS METaJOHATIOBHEHUX
kxomomimepie TIBII 3 'EMA Ta iX rimporemiB — TmoJjliMepu3alliifHe HAIOBHEHHS JPiOHOMHUCIICPCHUMH
MOpPOUIKAMU METalliB Pi3HOI NPUPOAW, XIMIYHE BIIHOBIICHHS METANiB B CITII MOJIMEpPHOI MaTpHIi,
CyMIIIEHHs MTPOIIEeCiB MOTIMEpH3aLlii Ta XiMiYHOTO BiTHOBJICHHS METaly.

[TomiMepwu3ariiiine HamoOBHEHHS 3MIMCHIOBAIM BBEIEHHSIM PiOHOMUCTIEPCHUX TMOPOIIKIB METaliB y
PiAKY TONiMEp-MOHOMEPHY KOMIIO3UINI0 3 HACTYIHOIO 1i moJjiiMepu3aliero. BcraHOBIeHI 3aKOHOMIpHOCTI
kononimepuzanii [EMA 3 TIBIT y npucytrocti meraniB (Fe, Co, Ni, Pb, Zn, croniB SmCos, FeCo) 6e3
BHKOPHCTaHHS JTOJJATKOBUX 1HIIIATOPIB Ta 3a y4acTi cynbdary dhepymy (II), sxa BimOyBaeThcs 3a KiMHATHOT
TEeMITepaTypy Ha TOBITpi, 6€3 MONePEeTHHOTO OYUIICHHS BiJl KHCHIO 3 PEryJILOBAaHUM YacoM (opMyBaHHS B
mexax 0,5+2 rog.

[Iponec xiMiuHOrO BiAHOBIIEHHA MeTaniB B momiMepHii citii Ha ocHOBi [IBII-I'EMA komomimepis
TTOKJIAZICHO B OCHOBY TEXHOJOTIi (OPMyBaHHS METAJOHAMIOBHCHHUX TiAPOTENIB, SKi XapaKTEPHU3YIOTHCS
BUCOKMMH MIITHICHUMH, TPY>KHHUMH Ta €JIEKTPOIPOBITHIUMHU BIIACTHBOCTSMH 13 3HAYHO MEHIIMM BMICTOM
MeTaly, HK y BHNAAKY NOJIMEpPH3aliiHOTO HAMOBHEHHS AWCIEPCHUMH MOPOIIKaMu MeTaniB. B poOoTi
3arpoIrIOHOBAaHO TEXHOJOTI0 XiMidyHOTO BiHOBIEeHHS Ni, Cu Ta Ag 3 po34nHIB iX CONel y CiTIi momiMepy 3
HOBOIO 00’€THAHOIO CTAMi€l0 HACHICHHS IMOJIMEPHOI MATPHUIll CYMICHIM PO3YMHOM OKHCHHKA 1 BiJIHOBHHKA
3a KIMHATHOI TeMIIEpaTypH 3 MiABUIICHOIO PIBHOMIPHICTIO PO3MOily HAlIOBHIOBaYa Y KOMITO3HUTAX.

[loemnannst mpornecie ximiunoro BigHoBneHHs Ni, Cu Ta Ag i momimepusarnii ['EMA-IIBII
KOMITO3HITIH 3a0e3Meumio ofepKaHHsd METaJOHAIIOBHEHHUX TIAPOTENiB B OJHY CTafif0. 3 BHUKOPHUCTAHHSIM
iHiiroBaabHOI cuctemMu nepokcua Oenszoiny (I1B) — cymnbdar depymy (1) mocsraerhcst Temmeparypa
€K30TepMii, JOCTATHS JJIs BITHOBICHHS METaliB 0€3 MONepeHhOTO HAarpiBaHHs PEaKIiitHOT KOMIIO3HIII.

JocnimkeHo BIUIMB METOAY HAIOBHEHHS Ha ()OpPMYBaHHS CTPYKTYPH 1 BIIACTHUBOCTI TiIpOTEIEBHX
KOMIIO3UTIB Ta Ha Iiif OCHOBI BCTaHOBICHO PEXHMH CHHTE3y MarepialiB 3 MNPOTHO30BAaHUMHU
xapakTepuctukamu. OOIpyHTOBaHi ONTUMalbHI TexHosoriuHi mnapamerpu nepepodku [IBII-TEMA
KOMITO3UIIIH Y BUPOOU pO3POOIIEHUMH METOIaMH, CIIPOSKTOBAHO BiJIOBiTHE OOJIaJHAHHS Ta OCHAIICHHS.

BucnoBku. Po3poOieHi HOBi, BHUCOKOTPOAYKTHBHI Ta EHEPrOOIIamHI TEXHOJIOTII OJep KaHHS
METaJIOHAIOBHEHUX KOMITO3UIIHHUX KomoinimepiB [IBIT Ta rimporeinbHHMX MarepiaiiB Ha iX OCHOBI, fKi
BOJIOAIFOTh, 3aJIe)KHO BiJl TNPUPOAM HANOBHIOBaYa, KOMILJIEKCOM COPOIIMHUX, (I3UKO-MEXaHIYHUX,
MarHITHUX Ta eIEKTPUIHUX BJIACTUBOCTEH. ENEKTpOIIPOBIHICTh TAKUX MaTepiajliB 3MIHIOETHCS 3aJICKHO Bill
BMICTY BOJIOTH, TUCKY, TeMreparypu, pH cepemoBuina, BMiCTY HU3bKOMOJICKYJISIDHUX PEUOBUH, IO CIIPUSIE
CYTTEBOMY PO3IIMPEHHIO rany3ei iX 3aCTOCyBaHHS.
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VK 004.9:620.92
BIIJIMB MOJJUPIKYBAHHSA ITOBEPXHI JIYIHEHOI'O INIIOHY
HA BJJACTUBOCTI ®AHEPU

k.m.H. Tumux JI.B., Hayionanonuil nicomexniunuii ynieepcumem Ykpainu, m. Jlv6is

THE INFLUENCE OF VENEER SURFACE MODIFICATION ON THE
PROPERTIES OF PLYWOOD
Ph.D. Tymyk D.V., Ukrainian National Forestry University, L'viv

Beryn. Ilpu dbopmyBanHi anre3iiiHoro 3’e€aHaHHS KIICH-IepeBHHA BUPIMIATbHA POJIb HAJICKUATH CHEPTil
XIMIYHO aKTUBHHUX TPYI Ta iX KOHIIEHTpAIlii y IMOBEpXHEBOMY mIapi JepeBuHH (miroHy). LllopcTkicTh Ta iHII
(dakTopn MalThb MEHUIMH BIUTMB. TOMy cepell YCiX METOMIB BHPIIAIBHAM € came XiMiuHe MOAW(IKYBaHHS,
OCKIUJIBKHM HETaTUBHHUH BIUTMB 1IHAKTUBOBAHOTO LIapy JIEPEBMHU Ha MPOLEC MOJIIMEpHU3aLlii KJIet — CyTO XiMiYHHUI
TIPOIIEC i JIIKBIAyBaTH IICH IIap MOKHA JIMIIIE HEHTpalTi3yBaBITH a00 BHIAIMBIIN HOTO 3 TIOBEPXHI ICPEBHUHIL.

Buxkaaa matepiaay. [ Moan¢ikyBaHHS OBEPXHI JIYIIEHOTO MITIOHY Iepen Ornepalielo HaHeCeHHs
Ha HBOTO KJICKO 3aITPONOHOBAHO MOM(DiKyBaNbHI pEUOBHHH Pi3HUX KiaciB (mepokcun Bogauio (H,0,), oriroBa
kucinora (CH;COOH), natpiii kap6onar (Na,COs), amominiit cymsdar (Alx(SO4)3)).

BcranoBieHo, mo MoaudikoBaHa TOBEPXHs JYHICHOI'O INMOHY XapaKTEPH3YETHCS MEHIINM KYTOM
3mouyBaHHS (6 =47,1-34,1°), a oTxe NposBIIsE Kpallly aAre3iiiHy 34aTHICTH MOPIBHSHO 3 HE0OpoOIeHOIO
noBepxHero (6 = 53,5°). [l 3MiHM KUCIIOTHOCTI IIOBEPXHEBOTO MIApPY JACPEBHUHH JOUIIFHO BUKOPUCTOBYBATH
moHaliMene 2 %-Hi po3unHu MOJU(IKyBaTbHUX PEYOBUH.

3 METOr0 BCTaHOBIJICHHS PalliOHAILHUX pelenTyp MoAu(]iKaToOpiB JOCTIHKyBald BIUIMB KOHLIEHTPALii
(k=1, 2, 3%) Ta Burpatn Moambikatopa (¢ = 10, 20, 30 r/mM°) i wacy npecysanns (t = 6, 8, 10 xB) Ha
(hi3mKO-MexXaHigHI BIACTHBOCTI MOIM(IKOBAHOTO MITTOHY Ta (haHEPH, BUTOTOBJIIEHOT 3 HHOTO.

Sk 1 nepenbaydanoch, 3aCTOCYBaHHS KOKHOTO 13 BUKOPUCTAHUX MOAHU(]IKaTOPiB Ja€ 3MOTY TiIBUILIUTH
MinHicTh (anepu B 1,8-2,3 pa3u mopiBHsAHO i3 Bumoramu ctaHaapty JCTY EN 314-1, 3a skuM MimHiCTh
(hanepu Ha 3pi3 He MOBHHHA OyTH MeHIo0 3a 1,0 MIla.

HaifBuiia MIIHICTh CIIOCTEPIraeThCsl y pa3i BUKOPUCTAHHS SK MOAM(iKaTopa MOBEpXHI JYIIEHOTO
LIMOHY BOJHOTO PO3YHMHY MEPOKCHIY BOAHIO KOHIEHTpaliewo 3 % (MiuHicTh ¢anepu cranosuts 2,39 MIla).
[lepokcua BOAHIO CXWIBHUHM 1O paAMKaJIbHUX peakUidl 1 € Haa3BUYailHO XiMiuHO akTHBHUM. Pearyroum 3
XIMIYHUMH KOMIIOHEHTaMH SIK JICPEBHHM, TaK 1 CMOJIM, BiH BUKIHKae yrBopeHHs 3B’ sa3kiB (C—C) ta (C—0-C)
3a paAMKaJbHUM MEXaHi3MOM, SIKi MiIHIIIE YTPUMYIOTb MaKpOMOJEKYJH, HDK BOJHEBI 3B’S3KM YU
MDKMOJIEKYJISIPHA B3a€EMO/Iis, 10 TOSICHIOE BUCOKY MILIHICTh KJICHOBOTO 3’€IHAHHS Y IbOMY BUIAIKY.

3’s1COBaHO TaKOX BIUIMB MOAHM(IKyBaHHS ITOBEPXHI JYIICHOTO IITIIOHY Ha CIpecyBaHHA (aHepu. I3
30UIBLICHHSIM Yacy mpecyBaHHs BiJ 6 10 10 XB BiIOyBa€eThcsl MiJBHUILECHHS CIIPECYBaHHS MaKeTa INIMOHY y
1,1-1,2 pa3su, mo cnpuuMHEHE YIUIIbHEHHSIM JepeBUHH. BrummBy KoHUeHTpauii Moan¢ikaTopa Ha BETHUUHY
crpecyBaHHA (paHEpH HE BCTAHOBJICHO.

CyTTeBilnii BIUIMB Ha crpecyBaHHs (aHepu YHHUTH BHUTpara Mogudikaropa. Piu y TtiM, mo i3
301IBLICHHSM BUTpPaTl MOAU(iKaTopa 3p0CTa€e KiJbKICTh BOJIOTH, IO JOJATKOBO BHOCHUTHCS B TAKET, a 11e, y
CBOIO Yepry, NpHU3BOIUTH 10 3pocTaHHA Jedopmanii mnakera. JlepeBHHa pPO3M'SIKIIY€EThCS, HaOyBae
IJIACTUYHOCTI, 10 CHpHsie 30UTbIMIeHHIO ii medopmarii, OCKUIBKH MiABHUIIYETHCS IUTACTHYHICTH JITHIHY,
TeMIIIEITI0I03, 110 IPU3BOIUTH JI0 3HAYHOTO 11 yIIiIbHeHHS. 30UIbIICHHS BUTpaTH MoaudikaTopa Big 10 10
30 r/mM° IPU3BOIMTH 10 3POCTAHHS CrpecyBaHHs (panep y 1,3-1,5 pasu, a oTie, 10 Ge3MOBOPOTHHX BTPAT
CHPOBHHH, IO IIE pa3 MATBEPHKYE HEAOMUIHHICTS 301BIICHAS BUTPATH MOAM(IKaTOpa.

BcranoBneHo, mo 3acTocyBaBIIM MOIU(IKYBaHHS MOBEPXHI LIMOHY BOAHUM PO3YMHOM IEPOKCHUAY
BoMHIO (BuTpatoro 10 r/m?, KoHIEHTpamiero 3 %) 32 BUKOHAHHS yMOBH BiAMOBIIHOCTI BHMOraM CTAaHIAPTY
MIITHOCTI (haHepH Ha 3pi3, MOKHA 3MEHILUTH TeMIlepaTypy npecyBanHns Ha 20 %, Tuck npecyBaHHs Ha 33 % i
BuTpaty Kieto Ha 40 %. Lle cnpusTiMe KpauoMy BUAIJICHHIO BOJIOTH Y MIPOIIECi CKIICIOBAaHHS Ta 3MEHILIEHHIO
BTpAaT JICPEBUHH Ha CIIPECYBAHHSI, a TAKOX 3HAYHIN €KOHOMII €HEpTOpeCypCiB.

BucHoBku. BuBYCHO BIIMB 3alpONOHOBAaHUX MOAM(DIKYBAIBHMX PEYOBUH (MEPOKCHIY BOAHIO,
OIITOBOi KUCIIOTH, HATPil KapOOHATY, aTFOMIiHIN CyIbh(ary) Ha BIACTUBOCTI MOBEPXHI O€PE30BOTO JTYIICHOTO
IITIOHY Ta MIMHICTH (DaHEepH, BUTOTOBJICHOI 3 HHOT0. BCTAaHOBICHO MOXKIIUBICTD IMIABHUIIECHHS 3MOTYBaJIbHOT
3IATHOCTI MOBEPXHI JIYIIEHOTO HIMTOHY HOro MoAauQiKyBaHSIM 3alpOIIOHOBAHUMH XIMIYHUMH PEYOBHHAMHU.
3HavyeHHs] MIIHOCTI ()aHepu Ha 3pi3, BUTOTOBICHOI B J1a0OPaTOPHUX YMOBaX, 3 MOAM(IKOBAHOTO MIOHY
BinmosinatoTe BuMoram cranapty JCTY EN 314-1 ta EN 314-2: 2003.

Po3pobneno perentypu MoaugikaTopiB A 00pOOKH MOBEPXHI JYIIEHOTO IIMOHY, SKi Aal0Th 3MOT'Y
BUTOTOBJIATH (paHEepy 3a 3MEHILIEHOT BUTPATH KIICIO.
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YK 621.787
MEXAHI3M ®OPMYBAHHSA EBTEKTUYHOI'O ITIOKPUTTS ITPU
HATPIBAHHI IIOPOIIKOBOI CYMIIII
o.m.u. F'onybeuv B.M., Hayionanvruii rnicomexuiunutl ynisepcumem Yxpainu, m. JIvgis,;
o.m.u. Haweuro M.L., Jlio6nincokuii nonimexuiunuil ynigepcumem, Ioavwa

MECHANISM OF FORMATION OF EUTECTIC COATING WHEN
HEATING POWDER MIXTURE
Doct. Holubets V.M., National University of Forestry and Wood Technology Ukraine, Lviv;
Doct. Pashechko M.I., Lublin University of Technology, Poland

Beryn. Cepen MeToniB MOBEpXHEBOTO 3MIIHEHHs JAeTalieil MallMH 4YilbHE MicCIe 3aiiMaloTh
TEXHOJIOT1YHI MpoIecH oTpuMaHHs eBTeKTHYHUX MokputTiB (EII) 3 mopomkoBux cymimeit cucremu Fe-Mn-
B-C, enemeHTH SKOi B3a€MOMIIOTH IIPH TEMIIEPATypi YTBOPEHHS €BTCKTUKH. B poOoTi [1] ommcaHo cmocid
OTpPUMaHHS €BTEKTUYHOTO CIUIaBYy B ITOBEPXHEBOMY IIapi MeTaly, BKa3aHO CKJIaJ MOPOLIKOBUX Marepiaiis,
TeXHONOTiuHi MeToau HaHeceHHs EIl, BcraHoBieHa iX CTpyKTypa, 3HOCOCTIWKICTH i BTOMHA MIITHICTb.
Opnnak, ans npakTuuHOro 3actocyBaHHs EIl BaxnmuBuM € posrisiHyTH Xif (GOpMyBaHHA pPO3IUIaBy Ha
MOBEPXHI BUPOOY MPH HATPiBaHHI IIOPOIIKOBOT CyMIIIIi.

Buknax marepiany. @opMmyBanHs po3muiaBy B mpoueci HaneceHHs EIl Ha crami 45 3 mopomkoBoi
CyMiIlli MO’XKHa omucatd HacTymHuM duHOM (puc.l). Ilpm mivHOMy HarpiBauHi ctanmi () 3 momepeaHpo
HAaHECEHOIO0 Ha Hill MOPOIIKOBOIO cyMimmiio (A) 10 TeMmIepaTypu yTBOPEHHS €BTEKTHKH T = 1553K
BigOyBa€eThCsI MepeKpHUcTaIizalis i 1udy3is K eIeMEeHTIB CyMillll B TOBEPXHEBHUM LIap CTall, TaK i 3ycTpiuHa
mudy3is eIeMeHTIB TOCIiIKyBaHOI CTali B MOPOIIKOBY cymiml. [maBneHHs cyMinni MOYnHAETBCS 3 OOPHOTO
aarigpuny B,O; mpu 850K. Bomoziroum XOpomiomw piIKOTEKYUiCTIO 1 3MOUYYBAaHICTIO, BiH OOBOJIOKYE
YaCTUHKHM TIOPOIIKOBOi CyMiIllli i TOBEPXHIO 3MII[HIOBAHOTO BHPOOY, HE JOMYCKalOYH TPOHWUKHEHHS B
peakuiiiHy 30Hy KucHIO. Binrak mmaButhes ¢ropuctuii Hatpii NaF (mpm 1273K). Ilpu 1373K mo
JIOCSITHEHHIO €BTCKTHYHOI KOHIIGHTpaIlii IU(QYHIYOUHMX B CTaldh BYIVICMIO i OOpYy OIUIABIIOETHCS
MOBEPXHEBHI AP CTaJi 3 YTBOPEHHIM PIIKOTO MPOIIAPKY MITHOHHOKO h,.

oy FeMrn 5 g
~ly =8
P et =os! |

L

7
293K ' 373K 1525 K 1553/
Pucynok 1 - Cxema hopMyBaHHsI po3IIIaBy Ha IOBEPXHi cTalli 45 mpu miYHOMY HarpiBaHHi
MTOPOIIKOBOI CYMIIIli TOBIIMHOO hy

Bin 1523K mouwnae mmaButuch Gepomapranenb FeMn i cipuit waByrn CY. Ilpu 1553K Ha moBepxHi
3MILHIOIOYOTO BUPOOY YTBOPIOETHCS CyLUIbHUE po3miaB b riombunoro H, B skomy mudysiiiHi mpouecu
3HAYHO iHTEHCU(}IKYIOThCA. KiMBKICTIO yTBOPEHOTO PO3IIIABY OIIHIOETHCS TOBIIMHA IMOKPUTTSA. BHacTimoK
TIepEepO3NOaUTY B pO3IIaBi aTOMIB OIUIABIICHOTO IMapy CTali 1 pPO3INIABICHOI MOPOIIKOBOI CyMIIli B
MiKkpooOyacTsix ¢asu, mo 30aradeHi aToOMaMd MapraHIl0, YTBOPIOETHCS MapraHICBUCTHN KapOin 3aiiza
FeosMn36C [2]. Leit mepepo3noain BIUIMBaE Ha yTBOpeHHs iHIIUX (a3. 3aBepuryeThest nmpouec GopMyBaHHS
EIl B pesynprati kpucrtamizamii Merany 3 po3IUiaBy MpHU Horo oxoio/pkeHHi. llpn gomaBanHi m0 cywimri
KOMITOHEHTIB, TEMIIEpPATypa IJIaBJIeHHS SKUX BUIIE Teyy, YTBOPEHHS PO3ILIABY HA IOBEPXHI CTalli aHAJIOTIYHE
HaBeJIeHii cxeMi (puc. 1), nuine 3 pi3HUIE B ToMy, mo npu 1553K po3mnasieHa CyMill BMIIIY€ JIETYIOUY
TBepay ¢a3y (B), ska cripusic yTBOPEHHIO y MIOKPUTTI TBEPOTO PO3UMHY 200 XiMIYHOTO 3'€THAHHS.

BucHoBku. BcraHosneHo, mo ¢GopMyBaHHS €BTEKTHYHOTO MOKPUTTS IPOXOAUTH IO IU(Y3iHHOMY
MexaHizmy. [Ipu 1[boMy Mae Miclie B3a€MOJIisi KOMIIOHEHTIB 3 pi3HHX (a3 B 00'eMi MOPOIIKOBOI CyMilln 3
MPOTIKaHHSAM MpPOIECiB aKTUBAIil i 3MOYyBaHHS MOBEPXHI TBepHOi Jieryrouoi ¢a3u posriaBoM. MoskHa
TIPUITYCTHTH, IO CaMe YTBOPEHHS PO3IUIABY MPHUBOAMTH 10 30umbIeHHS MIiTHOCTI EIT 32 paxyHOK 3HMKEHHS
MOPHUCTOCTI 1 MOKpAIIEHHsI 34eIUICHH MK (pazaMu 3aBASKH B3a€MOJIii KOMIIOHEHTIB MOPOIIKOBOI CyMilli,
IO MiATBEPIUKYETHCS Pe3yIbTaTaMH IHIIMX JOCIIIKEHb, HANPUKIAJ IpH CIIKaHHI KEPMETIiB B MPUCYTHOCTI
piakoi daswu [3, 4].

CnHcoK NMoCuJIaHb.

1. T'ony6eupr B.M., [Mameuko M.I. [loBepxHeBe 3MillHEHHS JIETaJied MallliH HAHECCHHSIM CBTEKTUYHHX
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7.04.2017 p. - Iano-®pankiscbk: Cumbonis dopre, 2017. - C.139.
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YK 666.724
IHTEHCU®IKALISA ITPOIIECY BUT'OPSIHHSA BYTJIELIEBOI CKJIAJIOBO1
MMAJIMBOBMICHUX KEPAMIYHUX HIUXT
Jizesin C. JI., x.m.n. Hykina JLIL., I'ymipoe E. 1., Hayionanvruti mexniunuil yHieepcumem " Xapkiscoruil
nonimexuiunutl incmumym'", Yxpaina

THE INTENSIFICATION OF THE COMBUSTION OF CARBONIC COMPOUNDS
OF FUEL-CONTAINING CERAMIC SHIELDS PROCESS
Lihezin S.L., Ph.D. Shchukina L.P., Humirov E.I., National Technical University "Kharkiv
Polytechnic Institute”, Ukraine

The important task facing the domestic ceramic industry is energy-saving technologies development,
which is especially important for the energy-consuming production of wall ceramics. The lack of such
common type of technological fuel as natural gas in Ukraine makes it urgent to search for alternative types of
fuel resources, one of which can be finely dispersed carbonaceous waste from the coal industry.

The positive feature of its use in coarse-ceramic technologies is that, due to the uniformity of its
distribution in the shield and increased dispersion, the firing conditions are improved and it becomes possible
to intensify this process. At the same time, fuel economy takes place due to the fact that the heat of
combustion of the carbon-containing component is almost completely covered by significant part of the
thermal energy that is necessary for firing. Then, while using carbon-containing additives, there is a problem
associated with providing oxygen access to the inner layers of the semi-finished product during its heat
treatment.

This problem lies in the weak diffusion of oxygen from the furnace space, caused by the yield of the
combustion products of the additive through the fired material, which significantly reduces the partial
pressure of the incoming oxygen. To solve this problem, the technological methods associated with
increasing the firing time are usually used.

To reduce significantly the time of this chemical-technological process can be introduced into the
shield the oxidizing substances containing oxygen in their composition, capable of releasing in a certain
temperature range. The effect of its action is that additional oxygen will improve the process of burning out
the additive carbon and reduce the negative effect of weak diffusion of oxygen in the oven space. In its turn,
it will contribute to a uniform heating of the material body and intensification of firing conditions due to
additional thermal energy coming from the deep layers of the material.

The purpose of this work is to investigate the effectiveness of various oxidant substances while using
in combination with a carbon-containing fuel additive in the shields for the production of wall ceramics. In
the laboratory conditions, nitrates of a number of alkaline and alkaline-earth metals and their mixtures
(oxidants) were tested, as well as complex additives based on oxidants and metal oxides, presumably acting
as oxidation catalysts. As a fuel additive taken in different quantities, the waste from coal beneficiation (the
Dnipro coal-mining field of Ukraine) with a high content of organic constituents (according to thermal
analysis, an average of 40 %) was used. The clay base of the shields is consisted of polymineral loam, used
in the current brick production of the Ternopil region.

The number of used oxidants was determined by means of thermo-chemical calculations, based on the
composition of the organic part of the waste, the specified degree of carbon oxidation, and the amount of
output thermal energy.

Based on the analysis of the composition and properties of the samples obtaining at the temperatures
of 950 °C and 1000 °C (the amount of residual carbon, mechanical strength), the oxidizing action of the
additives was evaluated. It has been established that the use of complex additives leads to qualitative
improvement in the firing out of the carbon component of the shields, which is associated with the expansion
of the oxidation temperature range that accelerates the firing process and affects the mechanical properties of
ceramic materials positively.
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VK 621.74.042:669
CIIOCIBb BUT'OTOBJIEHHS YABYHHUMX I[ETAJIEﬁ 3 I[HQEPEHHIFIOBAHOIO
CTPYKTYPOIO TA BJIJACTHUBOCTIAMUA
k.m.n. @ecenxo M.A., JIyk’anenxo 1.B., Hayionanenuti mexuiunutl
yuisepcumem Ykpainu "KIII im. leops Cikopcokoeo"

METHOD OF MANUFACTURE OF CAST IRON DETAILS WITH DIFFERENTIATED
STRUCTURE AND PROPERTIES
Ph.D. Fesenko M.A., Lukyanenko 1.V., National Technical University of
Ukraine "Igor Sikorsky Kyiv Polytechnic Institute"

Beryn. B nanmii 9ac npu KOHCTPYIOBaHHI Cy4aCHUX MAIlMH, MEXaHI3MIiB Ta Pi3HOr0 IMPOMHCIOBOTO
YCTaTKyBaHHS 301IBIIYETHCS MOMMUT HAa YaBYHHI JABOIIAPOBI BUPOOH, B AKHX JOCSATAIOTHCS HAMOLIBII TIOBHE
TTO€THAHHS eKCIUTyaTaIlifHUX BJIACTUBOCTEH, nudepeHIiifoBaHnX 3a 00’ €MOM i TOBEPXHI JIETaTI.

VY GinbIIocTi BUMAAKIB Bl TaKUX AeTaneidl moTpiOHO TBepAa 3HOCOCTIHKa poboya MOBEPXHIO 1 B'si3Ka
yaapocTiiika MOHTa)kKHa YacTHHA. BHCOKY 3HOCOCTIHKICTh poO0dO0i MOBEpXHi NeTanell Moxe 3a0e3MeYnTh
ONMWH 3 OIIBINI ACNIeBHX MarepiaiaiB — Oimuit abo BHUOUICHWM YaByH 3 TBEpAIUMH KapOimamMu 3amiza B
MIKpPOCTPYKTYpi, a MiZIBUIICHY TUIACTHYHICTh Ta yIApHY B’SI3KICTh OCHOBU 200 CEpPIEBUHHU — BUCOKOMIIIHHHA
YaByH 3 KyJsacTUM rpaditom ¢epuro-nepmitHoro kiacy. Ha cboromHimHiil AeHb BizoMo 6araTo cnoco0iB
OTPUMAaHHS YaBYHHUX BWJIMBKIB 3 TBEPJOI0 3HOCOCTIMKOIO Ta B’S3K0I0 4acTHHamMH. Haiwactime ams ix
OTPHMAaHHS 3aCTOCOBYIOTHCSI TEXHOJIOTIYHI MPOIECH IMOCIIIOBHOTO 3aJIMBAHHS 3aralibHOi JMBAapHOI (opMu
YaByHaMd pIi3HOrO XiMiuHOro ckiaaxy. HeoOXimHICTh OJHOYACHOTO BUKOPUCTAHHS JABOX IUIABHIBLHHX
arperatiB Ui BUILIABJSIHHS YaBYHIB Pi3HOTO CKJIaay, & TaKOX CHHXPOHI3allisl MPOIECiB BUILIABISHHS Ta
pPO3TMBAHHS Pi3HUX YaBYHIB € TOJJOBHUMH HEIOIIKAMH ITHX CIIOCOOIB.

Bukgan wmarepianmy. B poGori 3ampomnoHOBaHO HOBWIA croci0 audepeHimiamii CTPyKTypu Ta
BJIACTUBOCTEH YaBYHY B PI3HMX yacTMHax (30Hax) BuwiuBKa. Croci® peanizyeThCsl NIUIAXOM 3ajMBaHHI
nuBapHOi (GOpMH BHUXIJHUM UYaBYHOM, CXWJIBHHUM 10 KpucTamizamii 3 BumLteHHsaM rpadity (CU) abo
YaBYHOM, CXWJIBHUM JI0 KpucTami3alii 3 Bubinennsm (bY), BuIiaBieHIM B OJHOMY IIaBHJIBHOMY arperari
Ta 00poOIIeHH] Horo cdepoinuzyBaibHuM MoaudikatopoM (CM) y peakuiiiHiii kKamepi JUBHUKOBOT CHUCTEMHU.
[licns cdepoingusyBansHOro 0OpOOJIEHHS pO3IJIaB MNpSAMYE€ Yy MOPOXKHUHY JHBapHOi (opMmH, KyIu
[IOTIEPETHBO BCTAHOBJIEHO CTaJIEBY, YaBYHHY a00 rpadiToOBY IUIACTHHY (XOJOIMIBHUK) U 3a0e3MedeHHs
MIPUCKOPEHOT0 TEIUIOBIIBEACHHS BiJl YaCTHHHU BWJIMBKA, A€ (OPMYETHCS 3HOCOCTiiiKa TBepJa MOBEPXHS 3
6inoro yaByny (bY). IHma wyacTiHa BUIMBKA KPHCTANi3ye€THCS 3 B’SI3KOTO YAAPOCTIMKOTO BUCOKOMILIHOTO
yaByHy 3 KyasctuM rpaditom (BU) (puc. 1).
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Pucynok 1 — Cxemu cioco0y BUTOTOBIICHHS BUJIMBKIB 3 pOOOYOI0 3HOCOCTIMKOIO Ta B’ SI3KOI0 MOHTaKHOIO
YaCTUHAMH 3 OJHOTO BUXIJTHOTO YaBYHY

3 MeTOr0 MiATBEpIDKEHHS peallizallii 3amporoHOBaHOTO CIIOCO0Y B POOOTI MPOBEACHI IOCITIIKEHHS
I0JI0 BUOOPY XIMIYHOTO CKJIaJly BHUXIJHUX YaBYHIB, CXHJIBHOTO JI0 KpHUCTaTi3allil 3 BUOUICHHIM, a TaKOXK
CXWUJIBHOTO JI0 KpHCTamizamii 3 BHIUIEHHSAM TpadiTy, AOCHi[KeHi IiX OCOOMMBOCTI TBEpAHEHHS Ta
OXOIIOJDKeHHS y JuBapHiil Gopmi. BuzHaueHi epexTuBHi chepoinuzyBaibHi MOgudikaTopH, iX HeoOXimHa
KUTBKICTh Ta TPAaHYJIOMETPHUYHHHA CKIIAI, IO 3a0€3MeuyloTh CTabiabHE OTPUMAHHS B MOHTXKHIM YacTWHI
BIWJIMBKAa BHCOKOMIIIHOTO YaBYyHY 3 KyJsiCTUM TrpadiToM (epuTo-TepliTHOTO Kiacy. BcraHoBneHi
3aKOHOMIPHOCTI CTPYKTYpOYTBOPEHHS Ta BJIACTHBOCTEH 3HOCOCTIHKOTO 4aByHY B po0OOdill Ta B’S3KOTO
BHCOKOMIITHOTO YaBYHY B MOHT&)KHIM YacTHHAX BWJIMBKIB. JlOCHiIHPKEHO BIUIUB MaTepially Ta TOBITUHHU
30BHINTHBOTO XOJOAWIBHIKA HAa TIIMOMHY 3HOCOCTIMKOTO MIapy y BUIMBKAX.

BucnoBku. OTpruMani eKCiepUMEHTaIbHI JaHHI CBiIYaTh MPO MEPCIEKTUBHICTH 3aCTOCYBaHHA iX Ha
MIPOMHCIIOBUX IMIANPHEMCTBAX NPH BUTOTOBIICHHI JAETajel, 0 MPalol0Th B YMOBaX yAapHO-aOpa3uBHOTO
3HONTYBaHHS, TaKMX SK, IMIOKH Ipo0apok, poOOUYMX €JIEMEHTIB ApoOapok, 3yOiB KOBIIIB €KCKaBaTOPIB,
JieMeXiB, IHCTPYMEHTY [UIsl OyAiBEIbHUX POOIT TOILO.
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YK 69.002.5
OBI'PYHTYBAHHS KOHCTPYKHIi POBOYOI IOBEPXHI 'PYHTOBOI'O
KYJIAYKOBOTI'O KOTKA JIA YINVIBHEHHS CBIKE HIJITOTOBJIEHOT'O I'PYHTY
k.m.n. Apmemenko J.10., k. m.n. Hacmosawuii B.A., [[enmpanohoykpaincokuil HayioHaibHull mexHidHuil
yHigepcumem, m. Kponusnuywvxuii

DESIGN VALIDATION OF THE WORKING SURFACE OF A SHEEP’S FOOT
ROLLER FOR COMPACTION OF FRESHLY PREPARED SOIL
Ph.D. Artemenko D.U., Ph.D. Nastoiashchyi V.A., Central Ukrainian National
Technical University, Kropivnitskiy

Target setting. Preparation of the construction site plays an important role in modern civil
engineering work during the process of constructing buildings of agricultural purposes [1]. One of the main
stages is the preparatory compaction of the soil under the future foundation of the building and approach
tracks. This technique allows avoiding such a negative phenomenon as surface subsidence and with time the
building foundation and approach tracks ruining. For this reason it is important to increase operational
efficiency of the roller for the preparatory compaction of the soil to the maximum depth and uniformity
across the width.

Statement of basic material. The analysis of modern sheep’s foot rollers work showed that both the
design of the roller drum itself and the geometric form of the roller foot influence the quality of performance.
The main disadvantages of the existing working elements are not uniform distribution of the soil compaction
across the width and stirring of the soil by feet due to their design peculiarities. Thus it is necessary to
continue further studies on validation of sheep’s foot rollers working surfaces.

To avoid above mentioned disadvantages we introduced a roller [2], depicted in a two-level picture 1;
the first level (a roller drum) designed for the uniform compaction of the upper layer of the soil, the second
level consists of the feet for the uniform compaction of the lower layer of the soil. The roller in question
consists of side frames 1 with working arch curved surface 2, covered by overlapping barrel-shaped feet 3
placed on it on a spiral curve (further we consider that the drum and foot surface has an elliptical section).
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Picture 1 - A sheep’s foot roller: 1 — side frames, 2 — working surface, 3 — feet

Work process of the suggested sheep’s foot roller goes on in such a way: in the process the working
surface 2 compact the upper layer of the soil uniformly and feet 3 placed on it on a spiral curve compact the
lower layer of the soil uniformly providing uniform compaction of the soil across the width and in maximum
depth.

The research results show that the character of pressure distribution under the suggested sheep’s foot
roller meets the requirements of the standardized documents as for the compaction of freshly prepared soil
for the future construction site. But to define the rational value of the updated roller design parameters,
additional experimental research with the help of simulation modelling and methods of planning an
experiment is required.

Conclusions. The analysis of the modern sheep’s foot rollers operating allowed to define that their
design does not meet all the requirements for getting maximum compaction of the soil across the width and
to the depth per minimum passes and that is why we introduced a new design of a sheep’s foot roller.

Efficiency of the suggested compaction roller design is provided because thanks to the working
surface and feet design it is possible to provide homogeneous compaction of the soil across the width and to
the maximum depth and reduce the number of passes of the roller for the required compaction of the soil.

References.

1. Artemev, K.A. (1982). Road machines. Machines for the installation of pavements (in Russian). —
Moscow: Mechanical engineering, 349 P.

2. (2016). Sealant roller: Patent Ne 108147 U Ukraine, EO1C19/28 / Artemenko, D.U., Nastoyaschiy, V.A.,
Antonyuk, O.M. (in Ukraine). — Ne 201511733; stated 27.11.2015; painted 11.07.2016, bulletin Ne 13, 3 P.
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VK 691.5:691.261.1
BUKOPUCTAHHA I''IMHAHOI'O IIOPOLIKY JJIs1 BUT'OTOBJIEHHSA
CYXUX BYAIBEJbHUX CYMIIIEA

bonoap A.B., k. m.n. Kosanvcokuii B.I1., Binnuybkuti HayioHanbHull mexHivHul yHieepcumem, YKpaina

USING POWDER CLAY FOR MANUFACTURE OF DRY BUILDING MIXES
Bondar A.V., Ph.D. Kovalskyi V.P., Vinnytsia National Technical University, Ukraine

Beryn. ToHkomucmepcHHUE TOMHSHUE MOPOLIOK 13 TJIMH BUCOKOI IUIACTMYHOCTI MEPCIIEKTUBHO
BBOJIWTH SIK MiHEpAIIbHUH MiKPOHAMIOBHIOBAY P BUTOTOBJICHHI CyXUX OyMiBeTbHUX CyMillel i po34rHiB Ha
ix ocuosi [1-3].

Buknaa matepiany. Po3poOneHo Ta mOCHiIKeHO BIACTHUBOCTI CyXMX OyIiBENbHUX CyMiIeH miist
BUTOTOBJICHHS PO3UMHIB 3aralbHOOYJiBETFHOTO MPU3HAaYeHHs. B 1aHNX cymilnax 3a paxyHOK BUKOPUCTaHHS
TIMHA 3 YUCIOM IulacTHYHOCTI 16-28 Ta posmipom wactok 0,315-0,63 MM mocsraeTbes IMiIBHIICHHS
TUIACTUYHOCTI, 3HIKEHHS BOJIOTIOTPEOU Ta 3MEHIIICHHST BUTPAT IEMEHTY 0e3 BTpaTH HOPMOBAHOI MIITHOCTI Ta
SIKOCT1 pO3uMHy. Pe3ynbTaToM € OTpHMaHHS €KOJOTIYHO YHCTOI i JAemieBoi cyMmimi Ajsi BUTOTOBJICHHS
po3uuniB M25-100 6e3 mepeBuTpar B’ spxydoro [2].

Jns 3HmKeHHS BogoTBepAHOro BimHOMEeHHS (B/T) 31 30epeskeHHSIM pyXJIMBOCTI PO3UYMHOBOT CYMIIIIi,
3MEHIIICHHS BOJIOTIOTIIMHAHHS, 3a0e3MeueHHs] He00XiTHOT MIIIHOCTI Ta SIKOCTI PO34YHHY, a TAKOXK PO3IIUPEHHS
o0yacTi 3acTOCyBaHHsS CyXWUX CyMilieil [aHOTO CKJIaxy BHKOHYBaBCs Min0Oip QpakmiiHOTO CKIamy
HAaITOBHIOBAYiB Ta 3aMoBHIOBadiB. KpiM TOro CyMiImr MICTUTh KBapIIOBHH ITiICOK 3 PO3MIpaMH YacTOK HeE
6ineime 1,2 MM Ta 30mmy-BuHecens tertoenekrpoctaniiii (TEC) [3].

BuKoOpUCTaHHS TOHKOAMCIIEPCHOTO TJIMHSHOTO TIOPOIIKY 13 TJIMH BHCOKOi IUIACTHMYHOCTI MEBHOTO
CTyHeHsl MoApiOHeHHs 3a0e3neuye BUCOKY PYXJHUBICTh, 3pyYHOYKIAJANBHICTh Ta aAre3il0 MPUTrOTOBAHOTO
PO3UUHY, JI03BOJISIE OTPUMYBATH MTOBEPXHIO, CTIHKY JIO pO3TPICKyBaHH:, 0€3 BBEJCHHS y CyMIlll JOAaTKOBHX
macTu(ikaTopiB Ta He MEPElIKOIKae 3YCTJICHHIO 3epeH 3all0BHIOBaYa 3 B SDKyUMM. BHCOKa MIIaCTHYHICTH
JaHUX PO3YMHIB MOSCHIOETHCS THM, LIO TJIMHA 3/4aTHAa 3B’SI3yBaTH BOAY 3aTBOPEHHSA, IO Ha eTari
3aMIITyBaHHs JT03BOJIsI€ HE 30UTbITyBaTH B/T-BimHOIIEHHS po3unHy. 3B’s3aHa TJIMHOIO BOJa 3aTBOPCHHS B
NOJIANIBIIOMY BCTYIIAE B PEaKIii riparallii mpu TBEpJHEHH] pO3UUHY.

[lpu BuroroBnenni nopuzoBaHux CBC TIMHIHUKA TOPOIIOK SIBISIETHCS HAHONTHMAIBHIIIUM
cTabini3aTopoM TEXHIYHOI IHM B IOPIBHAHHI 3 iHIMMMK MiHepanbHuMH nobaskamu [4]. ToHKoAMCIEPCHI
TITIUHHACTI YaCTKU HACUYYIOTh MIHHUN PO3YHH, YTBOPIOIOYH MIHHOJAMCIIEPCHY CUCTEMY ITiJIBUIIEHOT MIIIHOCTI,
y SKii TTMHHUCTI YacTKU AWCOLIIOIOTh Ha TMOBEPXHI BOIHOI IUIIBKH MiHOYTBOPIOBAaYa, YTBOPEHOI HABKOJIO
OynpOamok moBiTps. OOHOYACHO HABKOJIO MO3UTHBHO 3apAKEHHX TINIMHUCTHUX YacTOK 3 agcopOOBaHUM
PSAIOM 10HIB YTBOPIOIOTHCS BONHI OOOJOHKH XIMIYHO 3B’s3aHOI BOXHW, SIKI BIAPIZHSAIOTHCS ITiIBHINECHOIO
HIUTBHICTIO Ta opieHTaliero Mojekyn [4, 5]. Takum yuHOM, oTpuManuii i3 po3podnenux CbC po3unH Mae
cTabiabHY JPiOHOMOPUCTY CTPYKTYPY 3 PIBHOMIPHUM PO3IIOAIJIOM IIOP 1O BChOMY 00’€My Ta MiHIMaJIIbHUMHU
ycagkaMH TpH TBEpAHEHHI. Takoxk, HaHI pPO3YMHU XapaKTEpPU3YIOTbCA IOKPAIIEHUMH TEIIo- 1
3BYKOI30JISIIIITHIMH BIIACTUBOCTSIMH.

BucnoBku. 13 po3po6nenux CBC [2, 3] orpumaHni mopu3oBaHi po34rHH 3 BMICTOM TOHKOAUCIIEPCHOTO
rHstHOTO Mopotky 10-18% 3 Takumu xapakrepuctukamu: B/T=0,26-0,37, pyXauBicTh pO3YMHOBOI CyMIIITi
6-14 cM, BomOyTpHMyIoua 3aaTHICTE 95-98%, cepeHs ryCTHHA 3aTBEPLIOro po3unny pn=860-1210 kr/m°,
MOPHUCTICTh — 11, =45-66% (3akputa mopucticts cTaHoBuUThH 11,=27-41%), R..=5,2-8,35 MIla, koedimieHT
posm’skmenns k,=0,81-0,91 [4].
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VJIK 691.11
SIMOHCBKA TEXHO.JIOT'ISI OBPOBKHU JIEPEBUHU BOTHEM

x.m.H. Kosanwvckuit B.I1., Yepgincoka O.0., Binnuyvkuii nayionanonuil mexuiunuil ynieepcumem, Ykpaina

JAPANESE WOOD PROCESSING TECHNOLOGY BY FIRE
Ph.D. Kovalskiy V.P., Chervinska O.0., Vinnitsa National Technical University, Ukraine

Beryn. ExonoridHo 49WCTHi, MOBrOBIYHHMA, €CTETUYHHHA O03M00TIOBAILHUNA MaTepiall 3 00ropisioro
nepeBa 3apa3 ayxke nomyaspuuii B Smownii, CIIA Ta kpaimax €sporu[l]. 3a 10MOMOT0I0 BHITATIOBAHHS
MOJKHA 3aTEMHHUTHU (DOH BiJl 30JIOTHCTOTO JIO CPiOISCTO-UOPHOTO KOJIBOPY, BUALTUTH PEILED.

Sxicyri (B #2) - Tpanuuiiinmii AMOHCHKUI METOM 30€pPEXEHHS NEPEBUHH. «SIKi» 03HA4Ya€c BOTOHb 3
BOTHEM, a «CyTi» - Kunapuc. Bin Takoxk 3rafyeTbes Ha 3axoi sk sho sugi ban (& 12 #).

Tpoxu OOBYIMIOIOYM IOBEPXHIO JepeBa 0e3 chmamoBaHHSI BCHOTO BHpPOOy, JEepEeBHHA CTae
BOJIOHETIPOHHUKHOIO 3aBIIIKHM KapOoHi3allii Ta, OTKe, OlJIbII JOBIOBIYHOO.

MeTtor poOOTH € BIPOBAKCHHS BUKOPUCTAHHS SIMOHCHKOI TEXHOJOTIT 00pOOKU JACpEeBUHH, SIKa JO-
3BOJIUTH CTBOPIOBATH BUHATKOBI (pacaju i iHTEp €pH.

Buxnan marepiany. Ilim giero BHCOKOI TemmepaTypw B BEpXHBOMY IHapi JepeBa 3BYKYIOTHCS
BOJIOKOHHI KaHaJIM, 3aKyMOPIOIOTHCS CMOJOK 1 IMPOJIYKTaMU 3TOPSIHHS, [0 POOWUTH 3OBHINIHIN IIap
MIIHIMAM 1 30UThIIyE TepMiH Horo ciryx0u. Komnck nis Bumady BUKOPHUCTOBYBAIHM 3BHYANHHN Oararts.
3apa3 mIi BWITANy JEPEBUHM HaWJacTille BHKOPHCTOBYIOTh Ta30BUH NaNbHWK. Burimsim o0pobieHol
JepeBUHU TOJaHo Ha pHc. 1.

Ty 'L,
i

= R

Pucynoxk 1 - Burmsin o0po6ieHoi nepeBuHU

OO0poOKka nepeBUHU BOTHEM Mae Oe3JIiv rmepeBar:

- MiJIBUIIIEHA BOTHECTIMKICTB,

- 3aXHUIICHA BiJl KOMax Ta IPUOKIB;

- 30BHi JIepeBO HE 3MIHIOETHCS 3 TNTUHOM Hacy;

- IPOCTOTA Y BUTOTOBJICHH];

- TIOBIOBIYHICTH IEPEBUHU 3POCTAE 10 BiCIMAECATH POKIB.

Junst mocsirHEHHsI OTPiOHOTO e(eKTy IOIIKK CMOJHMCTOI TIOPOJAU CKIIANAIOThCS B TPUKYTHY (opmy,
00 BOHM YTBOPHJIHM KOpOO, 1 MOTIM oOmiKaroThest mpotsroM 7-10 xunmuH. TpuBamicTh TepMivHOT mii
BIUTMBA€ Ha JOBTOBIYHICTH OOMAJICHOI IOIIKH i BU3HAYAETHLCS BUIAOM JCPEBUHH, il BOJOTICTIO, TOBITUHOIO
JOMIKK 1 OaxxaHoro edeKTy BiJi CTPYKTypH 1 Kombopy. [1oTiM MOBEpXHIO, IIO TOPUTh, OYHIIAEMO 3a
JOTIOMOTOI0 3alII3HUX IIITOK Bijl 3aJIMIIKIB MOMENy i MPOMUBAEMO HMPOTOYHOIO BOZOIO. Temep o JepeBUHY
MO>KHa BUKOPUCTOBYBATH JUIsl OOJIUIIOBaHHS (acaly, Tpacu ado mapKaHy.

BucnoBku. BcranosiieHo, 110 3apOIIOHOBAHUI TTiX1/1 JO3BOJISE IMiIBUIUATH 3arajibHy BUTPUBAIICTh
10 Tokex. Uepes Te, 1110 BEpXHiii Iap BxKe 3ropiB, 3aiMaHHs y TaKoi AOIIKU OyJie CIIOBUTBHIOBATUCH.

Hocsarmm Ttakoro edekty Ta mnodapOyBaBIIM BiAMOBIAHMM YWHOM, MOXXHA HAa3BaTH "IITYYHUM
CTapiHHAM'', TaK SK Yac BIUIMBAE€ HAa HE3aXUIIEHY IEPEBUHY CXOKHM UYHWHOM. 3'SBISETHCS MOMIIMBICTH
OTpPHMAaTH CBIXi, 0apBHCTI, HE3BUYAITHI KOJILOPH Ta JIy’Ke IKABUH BUIIISA]] CTPYKTYPH JCPEBUHHU.

CHuCcOK NOCUJIaHb.
1. Marepiamu ta BupoGH 3 nepesunu /Tlamiii H. O., HaykoBuii kepiBHMK — K.T.H., moiu. KoBajabChbKHii
B.I1.// Enextponne HaykoBe BumanHs wmarepianiB XLIII perioHanpHOT HayKOBO-TEXHIYHOI KOH(EpEHIil
podecopchKO-BUKIAJAbKOTO CKIaay, CHIBpOOITHUKIB Ta CTYy/AEHTIB YHIBEPCHTETY 3 y4YacTiO NpaliBHUKIB
HAyKOBO-JIOCIIJI-HAX OpraHi3amiii Ta iHXXEHEpHO-TEXHIYHUX NpAaIiBHUKIB MiJNPUEMCTB M. BiHHUII Ta
obusacti — Binnuns: BHTY, 2014.
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YK 666.972
NIABUINEHHA AKTUBHOCTI 30JIM-BUHECEHHSA
k.m.H. Kosanwvcokuit B.I1., k.m.n. Ouepemnuit B.11., Bypnakoe B.II., Cionax O.C., Binnuyvkuii
HayioHanLHull mexHiuHuil ynigepcumem, Yxpaina

INCREASE IN ASH-TAKE-OUT ACTIVITY
Ph.D. Kowalskiy V.P., Ph.D. Ocheretnyi V.P., Burlakov V.P., Sidlak A. S., Vinnitsa National
Technical University, Ukraine

Beryn. Ha cywacHOMy erami po3BUTKY OyZIiBeNnbHOI Taiy3i, y 3B’S3Ky 3i 3pOCTaHHSM BapTOCTi
€HEeproHOCI{B, 3pOCTae BapTICTh OyIiBENbHHUX MaTepiamiB i BHpoOiB. OJHMM i3 HAMpsIMKIB 3HMDKEHHS iX
co0iBapTOCTI € 3aMiHa EHEPrOEMHHX KOMIIOHCHTIB IOOIYHMMH MPOIYyKTAaMH TIPOMHUCIOBOCTI (30J1010-
BuHeceHHs) [1]. EdexTtuBHI cmocoOu BBeAEHHsS 3HAYHOI KUIBKOCTI 30JIOIUIAKOBHUX BIJXOMIB IO CKIIAAY
pi3HHX BUAIB OyIiBENbHUX MaTepiadiB, y TOMY YHCIi OSTOHHUX CyMillleld, MOXYyTh OyTH peani3oBaHi
LIIIXOM BUKOPHCTaHHS CYy4YaCHMX TE€XHOJIOT1H OTPUMAaHHS B’ SKY4YHX HU3BKOI BOJONOTPEOH, TOHKOMEICHUX
LEMCHTIB Ta IHTCHCHUBHOI TEXHOJIOTii OKPEMOTO MPHUTOTYBAaHHS CKIQJOBUX OETOHHOI CyMillli, BHITyCK
KOMITO3UIIIHUX IIeMeHTiB Ta iHmn [2,3]. Lle B cBOIO 4epry M03BONIMTH €KOHOMHUTH KJIIHKEPHY CKIIaJIOBY
LEMEHTY 32 paXyHOK BUKOPHCTaHHS aKTUBHUX MiHEpaJIbHUX 100aBOK.

Buxaan matepiany. Po3mupenHs BUKOPUCTaHHS BTOPUHHOI CUPOBUHH J03BOJISIE OIIBII OMEPATUBHO
BUPILIYBaTH PECypcHi 1 exojoriuHi mpobiemu. [Ipn mpoMy TrONOBHHM HampsSMKOM HayKOBO-TEXHIYHOTO
MPOTpeCy € CTBOPEHHSI Ta BIIPOBA/HKCHHS y BUPOOHHUIITBO PECypco- i eHeprosdepirarounx Oe3BiIXOTHUX
TEXHOJIOTiH Ta BUPOOHUIITB.

[Ipu BHKOpHCTaHHI 30JILHUX HEMEHTIB MOXYTh OYyTH 3aCTOCOBaHI J[Ba CIIOCOOM MiJBHINCHHS iX
AKTUBHOCTI: aKTHBAIlisi B3a€MOJIii KOMIUIEKCIB 30/ 3 TIAPOKCHIIOM KaJlbIliF0 1 aKTHWBallis TrifpaTariii
neMeHTHOTO KiiHkepy [4]. Ilpn nmboMy akTuBaIii MyIIIOJIAHOBUX PEAKIIH TPOSBISIETHCA Ha IMi3HIX CTAIIAX
TBEPJIHHS 1 IPU BHUCOKOMY BMICTi 30y, JlochmiauBIM B’sDKYyYl Ha OCHOBI 30JM-BHHECEHHS aKTHBOBAaHHX
JYXKHUMH CIIOJIyKAMH CIIOCTEPIraeThesi, MiJBUILCHHA MIIHICTh B SDKy4YuX 13 30inpmieHHsM BMicTy AlyOs.
JocnimKyoun MpoayKTH TigpaTtamii TakuxX B sHKYYHMX, OPUHLNUIM 1O BHUCHOBKY, IIO BOHM NpEACTaBIICHI
reNenoaiOHME (azaMH JTYKHUX TiIPOaTIOMOCIITIKATIB, 32 CKJIAZIOM aHAJIOTIYHUX MPUPOTHOMY aHAIBIIMY.

BpaxoByroun mnpobnemu, M0 3a3BHYail MalOTh MICIe NpH YTWIi3alii 301d Uil OTPUMAaHHS
OyIiBeNbHUX MaTepialliB, MO’KHA BBaXKATH, [0 HAHOUTBII paIliOHATBHUM € iX BUKOPUCTAHHS K MiHEpaIbHOT
M00aBKH B KOMIIO3MITIHHI B’SDKydi pa3oM 31 CIICIialbHUMH aKTHBAaTOpaMu. B sKoCTi akTmBaTopa 30JH1-
BUHECEHHS HAMH 3aIIPOIIOHOBAHO BUKOPHCTOBYBATH OOKCHTOBHH IILTAM.

OTxe, CyMicHE BUKOPUCTaHHSI JIY’)KHOTO KOMIIOHEHTY Ta TMOPTIaHALIEMEHTY BH3HAUa€ CTBOPCHHS B
TaKUX 30JIOMICTKHX B’SKY4HMX CHCTEMax JIy>)KHOTO CEpPEJOBHUINA, B yMOBAX SIKOI'O KaTiOH Ta aHIOH JIy>KHOTO
KOMITOHEHTY BHMKOHYIOTH pOJIb KaTami3aTopa AEeCTPYKINl oApa3y TMicig 3aTBOPEHHS, a Ha OUIbII Mi3HIX
CTaJisIX pa3oM 3 OKCHJaMHU KaJIbLiI0 aKTUBHO OEpPYTh Y4acTb y (opMyBaHHI CTPYKTYPH B’ SDKYUHX.

BucnoBku. ToMy chOro/iHi 0COOMBY aKTyalnbHICTh HAOYBa€ 3/I1HCHEHHS! HOBUX HAyKOBHX PO3POOOK,
CIIPSIMOBaHUX Ha CTBOpPEHHS ¢(EKTHBHUX OYIiBEILHUX MaTepiajiB Ta pecypco30epiraroumx TEXHOJIOTIH 3
MIHIMAJIGHAM BMICTOM €HEPrOEMHUX KOMIIOHEHTIB. 3aMiHa EHEPrOEMHUX KOMIIOHEHTIB BiIXOJaMu
BUPOOHMIITBA 32 PAaxXyHOK iX aKTWBAIlil JO3BOJHUTH BUPIIINTH MPHUKIATHI 3a7a4i BUKOPUCTAHHS BiIXOIiB
MIPOMHUCIIOBOCTI B OyIiBEILHOMY KOMITIIEKCI Y KpaiHu.
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VK 691.5
MIKPOHAIIOBHIOBAUYI HA OCHOBI 3011 BUHOCY IJIAA
CYXHUX BYAIBEJIbBHUX CYMIIIEN
x.m.u. Kosanvcokuit B.Il., bonoap A.B., bpuuancekuit A.O., Mameiiiuyk €.P., Binnuyvkuii nayionanohuil
mexHniyHutl ynisepcumem, Yxpaina

MICROWAVES BASED ON WINE WINES FOR DRY CONSTRUCTION MIXTURES
Ph.D. Kowalskiy V.P., Bondar A.V., Brychanskyi A.O., Matviichuk E.R., Vinnitsa National
Technical University, Ukraine

Beryn. Y crarti mpencTaBieHi JOCTIIKEHHS MOMKIIMBOCTEH 3acTocyBaHHS 30iu BuHOCY TEC,
30KpeMa y BUPOOHHIITBI CyXuX OymiBelbHUX cyMimied. [Hpopmaliis ctarTi MICTUTh TEOPETHUHUIA MaTepiai
PO BUHUKHEHHS 30J1H, 11 BIACTHBOCTI Ta IEepeBark 3aCTOCYBaHHs y BUPOOHUITBI OyiBenbHUX cymimeid [1].

Buxnan martepiany. Exomnoriuai mpoOieMu MUKTYIOTh HEOOXIMHICTH TMONIYKY NUIAXIB 3aTyICHHS
30JI0KY>Kelli, HakonmdeHoi B 3ojoBigBamax TEC, 10 IIMPOKOr0 BHUKOPUCTAHHS B OYJIBHHIITBI,
MPOMHCIIOBOCTI OyAiBENbHUX MaTepialiiB Ta B iHIIMX ramy3six AJs 30€peXeHHS €éMHOCTI BiABAaJiB, a TAKOX
crBopenHst Ha TEC ycTaHOBOK cyxoro Bimoopy 3omu [2-5].

CBITOBHI JTOCBIZI CBIMYUTH, IO CYXHH BimOip 30/1H 3a0e3Iedy€e MOXKIMBICTD 11 TPOJaXXy Ta CTBOPIOE
MOMUT Y Tally3sIX — CIIOKMBadax, B MEPIIy Yepry Y BUPOOHUITBI 1ieMeHTy Ta OeToHy. [Ipobnema (s 30yTy
30JIH [IUM TaTy3sIM) TiABUIEHOTO BMICTY BYTJIEIIO B 30JIi BUPIIITYETHCS MOGPAKIIHHAM BiTOOPOM CYXOi 30111
a0o ii cemaparicro. 301a BUHOCY SBJIsI€ COOOK0 TBEPIMIA BiXiI Bif| criamfoBaHHs ByTiams [6-7].

Bona Bupanserbes 3-mia KOTIIB cucreMamu TrimposonoBuianenHs (I'3B) i Hakommuyerbcs B
30JI0KY>KENIeBiABaJax y BHUIJISAAL CyMillli KOMIIOHEHTIB HEBH3HAYEHOIO CKJIafgy, II0 POOUTH MPAaKTUYHO
HEMOXXJIMBUM BHMKOPHUCTaHHS 305IM B MOMITHHX oOcsrax. Kpim Toro, ykpainceki TEC cnamorors B
OCHOBHOMY BYTUIISl aHTpAlUTHOI TPyIH, 30Ja-BUHOC SKUX MICTUTH 15-25% Byriemo, mo oOMexye
MO>KIIUBICTh BUKOPUCTAHHS B OyiBeNIbHOT iHIYCTPIi.

[IpiopuTeTHUM NEPCIEKTUBHUM HANpPSIMKOM JUIS IPOMHUCIIOBOCTI OyAiBEIbHUX MaTepianiB YKpaiHH €
3TYYCHHS Y BUPOOHHUIITBO CYXHUX OYMiBEIIEHUX CyMIIIeH 30JIM-BHHOCY, 00CATH K01 OYIyTh 1 Jaiti 3pocTaTd
y 3B'I3KYy 31 CKOPOUYEHHSM CKCIIOPTY NPHUPOJHOTO ra3y Ta 30UIbIICHHAM MHUTOMOI Baru BYTULIL B
E€HEePreTHYHOMY CEKTOPI.

BucnoBku. [Ipy BUpOOHUITBI CyXuX OyAIBETbHUX CyMilIel 3HAYHI KUTBKOCTI BUKOPHUCTOBYIOTHCS SIK
HAaINOBHIOBadl Ta MIKPOHAIOBHIOBaYi. 3a3BH4ail JIsl IbOTO BUKOPHUCTOBYIOTH MEXAaHOAKTHBOBAHI Marepiann
Ha OCHOBI MPHUPOAHOI CUPOBHMHH, IO MPHU3BOAMTH 10 3HAUYHUX BUTPAT HAa BUIOOYBaHHS Ta MOJAPiOHECHHS.
3aMiHa 3HAYHOI KUJIBKOCTI HMPUPOAHOI CHPOBMHHU BiXOJaMHM €HEPreTHYHOi NMPOMHCIOBOCTI, a caMe 30JH
BHUHOCY JI03BOJIMTH 3MEHIIUTH BUTPATH NMPUPOJHOI CUPOBMHH 3a PAXyHOK TAKUX TEXHOJOIIYHHUX ONepawii
SIK: BUCYITYBaHHSI, TOAPIOHEHHS Ta BUAO0YBaHHS.
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V/JIK 661.634
MEPEPOBKA IMMTPOMMCJIOBUX TEXHOTEHHUMX BIJIXO/IIB BAPOBHUIITBA

Hemimko K. K., x.m.u. Jlemewee M.C., Binnuyvxuii nayionanvhuti mexHivnuil ynieepcumem, Yxpaina

PROCESSING OF INDUSTRIAL DANGEROUS WASTE MANUFACTURING
Lemishko K.K., Ph.D. Lemeshev M.S., Vinnytsia National Technical University, Ukraine

Beryn. [lpobGnemam yTBOpEHHS Ta paIioHAIBLHOTO BHKOPUCTAaHHS BIIXOMiB, SK CKJIaJI0BOT
pecypco30epekeHHsl Ta €KOJIOTi3alii BUPOOHMIITBA, MPHUCBSIUEHO Oarato HaykoBux mpaib. OHaK
HEIOCTaTHICTh AOCHIKeHb JaHoi mpoOneMaTWku B YKpaiHi, BUKIMKAae HU3KY TmpobieM y cdepi ix
BUKOPHUCTAHHS, 00YMOBITIOE HEOOXiTHICTh MOAANBIIHNX TOCTIKEHb B IbOMY Hanpsimi [1-2].

Buxnan martepiany. Haykosi mocmimkenns, siki mpoBoasateest y BHTY cnpsMoBaHi Ha KOMITIEKCHY
nepepoOky ¢GocdorincoBuX BiIXOIB, 30JH-BHHOC, METAJICBUX IUIaMiB. METOI JaHUX JOCHIJKCHb €
pO3poOKa TEXHOJOTii TepepoOKH MPOMHCIOBHX BIIXOMIB 3 TMOAANBIIMM OTPUMAHHSM KOMILIEKCHOTO
MeTaao(oCBaTHOTO Ta METaI03010(pochaTHOTO B’ HKYUOTO.

[leperoHo0 1151 TOBHOMAcIITaOHOTO BUKOPWCTAaHHS TEXHOTCHHWX IPOMUCIOBHX BIIXOMIB €
HasBHICTB y iX CKJIaJAl IPUPOTHHUX PaliOHYKIiAIB. 3a pe3yibTaTaMu MPOBEACHUX JOCHTIPKEHb BCTAHOBIICHO,
10 CyMapHa MMTOMa aKTHUBHICTh (pocdorincy cknanae 56,9 br/kr, 3omu-suHoc — 284 br/kr [3].

OpHi€ro 3 HETATUBHUX XaPaKTEPUCTHK 30JIbHUX BiIXO/IB 3 PI3HUX PETIOHIB KpaiHM € MHUPOKHUHA CIIEKTP
KOJIMBAHHS KUIBKOCTI 11 XIMIYHMX CKJIaJ0BUX. Ha ChOTOJHI 11€ € TaKOXK OJHIEI0 i3 MPAKTHYHUX MEPEUIKOJI,
SIKi YCKITQJIHIOIOTh IIUPOKE BUKOPHUCTAHHS 30JIM-BUHOCY Y BUPOOHHUIITBI Oy/IiBENbHUX MaTepiaiiB. B poborax
[3-4] aBTOpamMy BCTaHOBIIEHO, IO AKTHBHICTH 30JIM 3pocTrac i3 30imprrenusM Bmicty SiO;, Al,Os, Fe,0s.
PyitHyBaHHS CKIIOBHHOT OOOJIOHKH BIIKPUBAE JOCTYII IO PEAKLiHO 3aTHUX CKIIAJOBHX KOMIIOHEHTIB.

docdorincosi BiAXoau € NOOIYHUM NPOIYKTOM IPH BUPOOHUITBI (ochOpHOT KUCIOTH. 3a XIMIYHUM
ckiagoM (ocdoTilncoBi BIIXOMM MOXHA BIIHECTH O TIilICOBOI CHPOBHWHHM, OCKiUTbKH BoHH Ha 80-95%
CKIIQJAIOThCA 3 Ccynbdary kambiito. OmgHaK, B CHIy OCOOJMBOCTEH iX OTpUMaHHS, MAalOTh MICIE PsiI
HETaTHBHUX BJIACTUBOCTEH: MiIBUIIEHA BOJIOTICTh, HASIBHICTH KUCIIHUX 3aJIHIIKIB.

B poGotax [4-5] aBTOpamMu TOCTiPKEHO BUKOPHCTAHHS KHCIHX CTOKIB (pocdorincy s XiMigHOI Ta
MEXaHO-XIMIYHOI aKTUBAIlii 3011 BUHOC. KOMIIIEKCHUII METON MeXaHO-XIMIYHOI aKTHBAIii 307U BHHOC
nepeadavae pyiHHyBaHHS MOBEPXHI CKJIONOIOHOT 00OJIOHKM YaCTUHOK IIIJISIXOM BUKOPHUCTAHHS KUCIOTHHX
3aJTUIIKIB Ta . 3aCTOCYBAaHHS MEXaHIYHOTO NIepeMilryBaHHs 30710(ocdorincoBoi cyMirri.

Merano3onodocdaTHe B sHKyde MOKHA BUKOPHCTOBYBATH JUISI BUTOTOBJICHHSI KapOCTIMKHAX OCTOHIB.
B sdKxocTi OKCHIHOTO KOMIIOHEHTY B‘SKyYOTrO JIOIIIBHO 3aCTOCOBYBATH 3aIi30BMIMNIYIOW BiIXOIU
LIAPUKOMIAIIUIHUKOBUX MianpueMcTB — muam cranma HIX-15 [6]. [daHuii muiamM mOpakTHYHO HE
IepepoOIIIETHCS Yepe3 BUCOKY AUCIIEPCHICTE 1 BMICT MaCTHIIBHO-0XOJIOKYBATLHUX PEIOBHH.

BucnoBku. IlpoMuciioBi BiIXoaW  BHPOOHHIITBA MOXXHA BHKOPHCTOBYBATH JIJISI OTPUMAaHHS
KOMIUIEKCHOTO 30JI0IIEMEHTHOI'0, METaI0()OCBATHOTO Ta METalI030J10P0oCc(haTHOrO B’ SHKYUOTO.
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YJIK 628.394
METOJAUKA ITPOBEAEHHSA JOCJIITKEHHS POBOTHU PO3CIFOBAJIBHOI'O
BUITYCKY 3BOPOTHUX BO/J|
k.m.n. Open B.1., Hayionanvnuii ynieepcumem "Jlvsiscoka nonimexuika",;
Croponao M.I., Kopnopayis "Enepeopecypc-ineecm", m. Jlvgis, Yrpaina

METHOD OF CARRYING OUT OF RESEARCH ON DIFFUSIONING
DISCHARGE OF REVERSE WATER
Ph.D. Orel V.1., Lviv Polytechnic National University;
Skoropad M.1., Corporation "Energoresurs-invest”, Lviv, Ukraine

Beryn. 3rigHo 3 BuHaxoxoM [1], 3BOPOTHI BOAM 3 OYMCHHX CIOPYJ HAAXOAATH y 3MIlIyBad, B SIKHA
[OJAI0Th BOLY 3 BOAHOTO 00’ekry. s 3abe3medyeHHs MOYATKOBOTO PO30aBiICHHA 3BOPOTHUX BOZ Yy
3MilTyBayi BIAIITOBYIOTh PO3CIIOBAJIbHUN BUITYCK 3 BOJOBHUITYCKHUMH MPUCTPOSIMH.

Buknaxg marepiany. Jnga gocnimkeHHS poOOTH PO3CIIOBAIRHOIO BHUIYCKY Ha 0a3l HaBYaIbHOT
nmaboparopii TimpaBuikum Kadenpu rimpaBmikd Ta canTexHikn HY "JIpBiBchbka TmomiTexHika" Oyio
3alPOCKTOBAHO CKCIICPHUMEHTAIbHY YCTaHOBKY, OMHUC sIKOi HaBeZeHO B [2]. [IpomoHyeThes Taka METOIUKA
MPOBEACHHS JOCIIKeHHs [2]:

1. BigkpuTTsaM 3acyBKH MOJAIOTh BOAY Y TiIpaBIiuHUH JIOTOK Ta 3allOBHIOIOTH €KCIEPHUMEHTATbHHUN
KaHaJl.

. CommqacTriM piBHEMipOM BUMIpPIOIOTH PiBEHb BOJM HaJl BOJAO3JIHBOM 3 TOHKOIO CTIHKOIO.

. l'omuacTuM piBHEMiIpOM BHMIPIOIOTH TIMOWHY BOJHM HA TIOYATKY Ta B KiHIII TiApaBIi4HOTO JIOTKA.

. TepMoMeTpOoM BUMIPIOIOTH TEMITEPATyPy BOIHU B T1IPaBIITHOMY JIOTKY .

. BiIkpuTTSIM BEHTHIIS IOJAIOTh BOJY B €KCIIEPUMEHTAIBHUH KaHal.

. JliYNITbHUKOM BOAM BUMIPIOIOTH BUTPATY BOJH, SIKa HAJXOIUTh B EKCIIEPUMEHTAJILHUN KaHaJl.

. 3a IOIOMOrO0 IUTA I1'€30METPIB BUMIPIOIOTH I1'€30METPHUYHMI HAMip B EKCIIEPUMEHTAIBHOMY

~NOoO o wWwN

KaHaJIi.

8. 3MiHIOIOUM CTYHiHb BiJKPHUTTS 3aCyBKH, MOBTOPIOIOTH AOCHiAM 3a Im. 1-7 mpu 3MiHHIA BUTpaTi
BOJIM B T1IpaBIIiYHOMY JIOTKY Ta CTaNii BUTPATi BOJIU B €KCIIEPUMEHTAIILHOMY KaHall.

9. 3MIHIOIOYH CTYITIHb BIAKPHUTTS BEHTHUISA, IIOBTOPIOIOTH JOCIITN 3a 1. 1—7 TIpu cTajliif BUTPaTi BOIH
B T1IpaBIiYHOMY JIOTKY Ta 3MiHHIM BUTpaTi BOAX B €KCIIEPUMEHTAIIEHOMY KaHaJII.

s 3abe3neueHHs] piBHOMIPHOCTI BHUTIKaHHS PIJUHH 3 BOJOBHITYCKHHUX HPUCTPOIB PO3CIFOBAIIEHOTO
BHITYCKY HEOOXiIHO HOTpUMyBaTHCsS BHKOHaHHsS ymoBH [3]: B> 1,2, ne B — koedimieHT HEPiBHOMIpHOCTI
BUTIKaHHA piguau [3],

B = Qi
- ’
Ax
Ie 0i, O« — BIAMOBIIHO BUTpaTa Kpi3b i-Mi Ta OCTaHHIM (KIHIEBHH 3a pPyXOM B3BOPOTHHUX BOI)
BOJIOBHITYCKHI IPUCTPOI.
[Ipu upomy npu a >1,0, ne q1 — BUTpaTa 3BOPOTHHUX BOJ KpPi3b NEPIINi BOJOBUITYCKHUN NPUCTPIii,

K

1’ €30MEeTPUYHA JIiHis B3JI0BXK PO3CIIOBAILHOTO BUITYCKY MOHMKYETHCS [4].

BucHoBKH. 3apoNOHOBaHO METOIMKY HMPOBEACHHS IOCIIIXECHHS POOOTH PO3CIIOBAIBHOIO BHUITYCKY,
SKAN BXOJIUTh y KOHCTPYKIIIIO BOJOBUILYCKHOI CIIOPYIH JUIS CKUAAHHS 3BOPOTHHUX BOJ Y BOJHHM 00’ €KT.

Cnucox nocu/IaHb.
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3BOpoTHUX BoA y BomHuit o0’ekr / B.I. Open (Vkpaina); Ham. yH-T “JIbBiBChKa mOJNiTEXHIKA”. —
Neu201707247; 3assneno 10.07.2017; Ony06. 25.01.2018, bron. Ne2. - 2 c.
2. Open B.1. Po3citoBanpHuil BUITyck 3BOpOTHUX BoJ Y BoJoTik / B.I. Open, M.I. Ckoponan // Uncta Bona.
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YK 72.03
TEHI[EH]_[Ii MOI[EPHBAHﬁ ITTEPEBYJIOBHU ICTOPUYHUX BY/IUHKIB
I'NPCBKUX CXITHO-KAPIIATCBKUX KYPOPTIB
k. apximexmypu Honiwyx JLK., lsano-@pankiscokuii HayionanbHutl mexuiuHul
yHigepcumem nagmu i easy, Yrpaina

TRENDS OF MODERNIZATION AND REDEVELOPMENT OF HISTORIC BUILDINGS
OF THE MOUNTAIN EAST-CARPATHIAN RESORTS
Ph.D. Polishchuk L., Ivano-Frankivsk National Technical University of Oil and Gas, Ukraine

Beryn. Iipcbka KypopTHO-pekpeaniiiHa apXiTeKTypa CXiJHO-KapHaTChKoro perioHy Qopmysanacs 3
kinusg XIX ct. Tlpore 3 mornsay cBoiX MPUPOJHHX 1 JiKyBalbHHX ocobmuBocTed Bxke Big XVIII cT. TyT
MOBCTaBaJIM MICLIEBOCTI 0340POBUOr0 XapakTepy. 30epexeHa 10 CbOroJHi KypopTHO-pekpeaniiiHa 3a0ynoBa
0araTb0X HACEJICHWX ITyHKTIB perioHy, chopMoBaHa Hampukiami XIX — y mepmriii momoBuHi XX CT.,
MIPEICTAaBIISIE TOTOUYACHY €BPONEHCHKY CTHIIBOBY PO3MAITICTh i yHIKaNbHI periOHANBHI OCOOIUBOCTI.

Buknaax marepiany. B po3BUTKY apXiTeKTypH TipChKHX CXiJHO-KapHaTChKUX KypOPTHHX
MICIIEBOCTEH BHUPI3HAIOTh KUTbKa OCHOBHHMX CTHJILOBHX TeHHACHIIH. [lepmia 3 HUX CTOCYEThCS Iepiomy
Kopomniscta [Nanmuman Ta Bomoxumupii. Jlo I cBiToBOT BiifHH AOMiHYBaB albliiCBKO-TIPOJBCHKUHA CTHIIb.
Takox mommpuBcs "3aKOMaHCHKUH" CTHIb, sIKMH copmyBaBcs B 3axiguux Kapmatax y kinmi XIX cr.
PiBHOYACHO 3’SBUBCS TYIYJNBbCHKHNA CTUJIb, TIOB'SI3aHAN 3 PeTiOHaIbHOIO apXiTekTypoto ['yuynemman. Lli qBi
perioHaNbHI TEH/IEHIIT YacTo BHCTYNAIU pa3oM. byio 3pobieHo Takox crpoly CTBOPEHHS apXiTeKTypHOTO
CTHUIIIO, SIKUH MTO€THYBAB PETIOHATI3MHU PI3HHUX TPCHKHUX 3eMelb JaBHBOIT aBCTPO-Yropchkol MoHapxii [1].

B Mi>XBOEHHUWH Tepion 11l CTHIHOBI TEHJCHINI OTPUMAIH JOJATKOBHMA IMITYyJIbC PO3BHTKY Ha 3acasiax
MoxaepHi3Mmy. [loBcTanu 00’€KTH, IO MOEAHYBAIN TPAAUIIHHI PUCH 3 HOBUMH TEHACHIISAMHU. B pesynbTaTi
TOTO TPOIECY apXITEKTypa TPChbKUX KYPOPTHHUX MicIIeBOCTEH, 3Ae0UIbIIOro Ha ['yIybIinHi, CTAHOBUTH Ha
ChOTOJIHI HaJ3BHYANHHO OaraTy Mo3aiKy pi3HHMX CTWIIB 1 (pOpPMaNbHUX TEHIEHIH 1 € TaKOX JOCKOHAIUM
IIPUKJIAIOM 0araToKyJIbTypHOI CIIaIIIUHH 1i€] YacTHHNA €BPONH.

Ta, Ha TIpeBETMKUI1 JKalb, MAEMO KOHCTATyBaTH KPUTHYHWN TEXHIYHWN CTaH M€l IIHHOI iCTOPHYHOL
3a0ynoBu. KonuimHi BiAMOYMHKOBI BIJUTM Ta MaHCIOHATH NepeOyBaroTh y Pi3HUX (OpMax BIACHOCTI, HE
3a0e3redeHi BiqNOBIMHUM (iHAHCYBaHHIM Ui X yTPUMAaHHS, 110 HEraTHBHO Ha HHUX BIUIMBaE. Takox
criocTepiracMo Oe3MOBOPOTHY BTpaTy BHACHIJOK MepeOyaoBH abo MOBHOTO (Di3MYHOTO 3HHIIEHHS pPsIy
LiHHUX O00’€KTIB iCTOPUKO-apXiTeKTypHOI CHAAIIMHMA 3a3HAYCHHUX MepiofiB, OCOOJIMBO B OCTaHHE
aecaTumiTTs [2].

3MeHIIeHHS KUTBKOCTI KypOpTHO-pEKpeartiiiinoi 3a0yJ0BH PETioHy CIIPOBOKOBAHE IIe HA TOYaTKy XX
CT., TIEPEBAXHO BTpaTaMH, SIKi CTalIHMCA y Pe3yJbTaTi ABOX CBITOBHX BO€H. Haii3HauHimmx BTpaT 3a3Haia
3a0y/IOBI KypOpPTHHMX MicieBocTei mif 4ac | cBiToBOi BiliHM. Y MIDKBOEHHHI TEpioja MIiCHS HaJaHHS
Tpyckaeiio, Spemdue, BopoxTi crarycy TpoMaichbKOTO KypOpTy, TOYaBCA OYPXJIWBHH PO3BHUTOK THX
MicreBocTeil. 30yJ0BaHO MepeXy HOBHX MAaHCIOHATIB, BiJI, 3HAYHHX Taiy3eBUX caHatopiiB. [Ipore II cBiToBa
BilHM CIpUYMHHUIA BTPAaTH JECATKIB O0O0’€KTiB, B TOMY 4YHCII KUIBKOX ICTOTHHX, BaXKIMBHX JUIS
(hyHKIIIOHYBaHHSI IUX MiCLIEBOCTEH, K BiJIIOYMHKOBHUX.

[Ipomec BTpaTk HaAOAHD ICTOPUYHOI APXITEKTYPH MPOIOBXKUBCSA Ticist 1945 p. i, Ha >kanmb, TpUBAE 10
ceoroani. [lpuknmagamu Tiel TeHIEHHii MOXyThb OyTH OYIHMHKH, fKi 3a3HAIOTh 3HAYHHX HE(PaxoBUX
PEKOHCTPYKILIiN, MOAEPHIi3aLil, 10 NPU3BOIUTH IO HE3BOPOTHHUX 3MiH B 00’eMi abo dopmambHOMY 00pasi,
BHACITIJIOK JTIKBiJIAIlii apXiTeKTypHUX meTaneil. YacTnHa Oy IWHKIB iepeOyBae y CTaHi Aerpauaiii.

BucHoBku. [cTOpruHa KypOpTHO-peKpealliifHa apXiTeKTypa CXiJJHO-KapHaTChKOTO PErioHy € LiHHOIO
320y TI0OBOIO, OTPEOYE CIEIialIbHUX JTOCIIKEHb; MPOBEICHHS pOOIT 3 BUSBICHHS, ieHTU(DIKAIlI], HAYKOBOTO
BHUBUYEHHS, Kiacudikalii, iHBeHTapu3allii Ta MacmopTU3alii; 3 KOHCepBallii, pecTaBpamii, PEeMOHTY;
MpOBeeHHS POOIT 3 JIIKBiallii aBapifHOTO CTaHy HOBOBHSBIICHUX MaM'SITOK apXiTEKTYPH.
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VK 536.248.2 _
PEKYIIEPATOP ITOBITPA HA ITIYJIbCAHIMHUX TEIIJIOBUX TPYBKAX

xk.m.H. Bawguwax LP., [sano-Ppanxiscokuil HayionanbHutl mexuiunuil yHisepcumem nagpmu i 2azy

AIR RECUPERATOR WITH PULSATING HEAT PIPES
Ph.D. Vashchyshak LR., lvano-Frankivsk National Technical University of Oil and Gas

Berymn. Ilporec pekymepartii y cucteMax BEHTHIISIIIT IPUMIIIEHb TIPEICTaBIIsTE COO0I0 BiIAady Teria
BiJl BHTSDKHOTO TOBITpsI TPUIUIMBHOMY. 3aBJaHHSAM peKynepatopa € 3a0e3neueHHs ONTUMAaIbHOTO
MOBITPOOOMIHY NIISXOM HAarpiBaHHS CBIXKOTO TIOBITpS 3 BYJIHMLI 3a JOMOMOTOI0 TEIUIa MOBITPSA, IO
BHJAISETHCS 3 TpuMilieHHs. Pi3HI Tumm pekymnepaTopiB, sSKi 3aCTOCOBYIOTBCS B CHCTEMax BEHTIUIALi
MpUMiIIeHb (TACTUHYACTI, POTOPHI, 3 TPOMIKHHUM TETUIOHOCIEM), TO3BOJISIFOTh ekoHoMHTH Bif 10 mo 50%
TeIa, SIKe BUAUISETHCS 3 MPUMIIICHHS Pa3oM i3 BUTSHKHUM MOBITpsAM. OnHaK, iX HEIOJIKaMH € CKIaJHICTh
KOHCTPYKIIii Ta BEJNWKI po3Mipu, HEOOXiHICTh BHIIAJICHHS BOJIOTH, HU3bKa HamiiHicTh. LI[00 mikBimyBatn
OULTBIIICTh WX HEIOMIKIB MMPOTIOHYETHCS KOHCTPYKITiS pEeKyIiepaTopa Ha MyJIbCAliHHIX TEIUIOBUX TPYyOKax.

Bukaan marepiany. Ilynecaniiiai termosi TpyOku (IITT) € HOBHM BHAOM TEIIOBHX TPYOOK, SIKi
3aBISIKM MPOCTOTI KOHCTPYKIIii i BUCOKHM TEIUIOBHUM XapaKTEPHCTHKaM MOXYTh OyTH BUKOPHCTaHi SIK
TEIUIOOOMIHHHUKY B peKyrepaTopax cucrteM BeHTWsMii. Pyx teronocis y IITT 3nilicHIOEThCS HE TLNBKH 32
PaxyHOK KaIiJISIpHUX CHJI, CHJI TSDKIHHS Ta iHepIIil, ane it MexaHI4Hoi /i1 3pocTarounX NapoBHX OyJIb0AIIoK.

Ha BimMminy Bing kmacmuHux TemyioBux TpyOok, y IITT Hemae KamijspHO-TIOPHCTOI CTPYKTypU —
(iTHIIA, IO CYTTEBO CIPOIIY€E TEXHOJIOTIIO IX BUTOTOBJICHHS Ta 3HHXKYE COOIBAPTICTh.

KonctpyktusHo IITT mpexacraBise co000 TOHKOCTIHHY METalIeBy TepMETH30BaHy TPYOKYy Majoro
ZiaMeTpy, YacTKOBO 3aloBHEHY pOOOYOI0 PiAMHOIO, 3 SIKOi IMOBHICTIO BHJIAIEHO MOBITPs. OCHOBHOIO
BinMminHicTIO [ITT Bix kacu4HOI TEeIIOBOi TPYOKHM € HAsSBHICTh BUTHHIB (BUTKIB), 3a mormomororo skux [ITT
Moxe Matd 3HadHy goBxkuHy. [Iparoe IITT HacTymanM urHOM. [lpW migBeneHHI Teuta y 30Hy HarpiBaHHS
poboua piaMHA TaKOX HArpiBa€Thcs 1 MpH NEBHIM TemmepaTypi B Hif MOYHHAE 3apOIKYBAaTHCh IapoOBa
OynpOamika. [Tpu noganbmoMy MmiZIBEASHHI TerJa maposa OyibOalka 3pocTae, B Pe3ysbTaTi YOro BHHUKAE
pyluiiiHa iHepuiiiHa cuiia, sika BigpuBae MapoBy OynabOaIIKy i BULITOBXYE HArpity pobody piouHy B 30HY
KOHJIeHcallii. B 30HI kKoHAeHcamil YacTHHA TMapoBoi (a3w KOHACHCYETHCS Ha BHYTPINIHIX CTIHKaX TPYOKH,
BiJIZIaf04X iM TEIUIO, a KOHJACHCOBAHA PiJIMHA ITiJl €0 iHEPUIHHOT CHIIU MOCTYIAa€e HA3a]] B 30HY HAarpiBaHHS.
3aBIsSKM TOMY, LI0 MPOLECH YTBOPEHHS MapoBUX OynbOamok, X BiApHUBY 1 mepemilieHHs BinOyBaroThCS 3a
KOPOTKi MPOMIKKH 4acy, mpaBuwibHO Tpaitoroda [ITT moxke mepepaBatu 3HAYHY KiJTBKICTh TEIUIOTH. Tomy
Taka KOHCTPYKIIiSl Ma€ BUCOKY TETUIOTPOBITHICTb.

Hageneni BnactuBocti naroth 3mory 3actocyBatu [ITT sk epekTHBHUI Ta HAAIHHUA TEMIIO0OMIHHUK
pekymnepaTopa moBitTps. [y mporo 3rizHO METOOWKH, HaBeAeHOi B [1], Oyso po3paxoBaHO Ta po3poOsIeHO
koHcTpyKito [ITT, sxa 6yzxe BuroroBiena 3 MigHOI KanisipHoi TpyOKkH, qiameTpoM 2 MM. KiIbKiCTh BUTKIB
onuiei cekwii — 16. Inoma oxaniel cexuii — 9 CM2, KuUTbKicTh cekmiii — 10. Cekuii po3MilieHO y JBa
napajenbHi psAau — 1Mo 5 cexIiil y koxkHoMmy. Bucora ogaoro Butka — 220 mwm. [lpu nboMy 30HM HarpiBaHHS
(HWKHS YacTWHA BUTKA) Ta KOHIEHCAITT (BEpXHS YaCTHHA BUTKA) MatoTh 1o 80 MM, a 30Ha TPAHCIIOPTYBAHHS
teroHociss — 60 MM. CymapHuid TETUIOBHI TOTIK, sIKMi nepenaioTh 10 cekuili pexymeparopa — 260 Br.
Yepes Te, mo xapakrepuctuku IITT B 3Ha4yHIN Mipi 3anexarh Bi XapaKTEpUCTHK 30HH TPAHCHOPTYBaHHS,
TpyOKH B ITil 30Hi JOIIIFHO PO3MICTHTH B TEIUIOI30/TIOI0UYOMY BOJIOHETIPOHUKHOMY CEPEIOBHIIN, HATIPUKIIATT
¢droporuiacti ab0 KanpoJoHi. BUTskHE MOBITPSI CIy)KUTHUME JPKEPEIOM TeIlia i OMUBATHME HIDKHIO YACTHHY
TemI00OMiHHHKA, a PUTUIMBHE — CIYKHUTUME CTOKOM TETJIOTH i OMUBAaTHME BEPXHIO HOTO YaCTUHY.

OcKinbKy TemIiepaTypa MOBITPsI, 110 BUBOJUTHCS 3 MPUMIICHHS, SIK IPaBUiIo, He nepesuinye +40 °C,
a PI3HUI TeMIepaTyp MK BUTSOHKHUM 1 MPUTUIMBHUM TOBITPSM MO>KE CTAHOBWUTH Bijl OJTMHHIIL JIO KiJTBKOX
JECATKIB TparyciB, TO siK pobouy piauny st [ITT qouinbHO BUKOPUCTATH €THIIOBUHN CITUPT.

Pexyneparop Ha [ITT nerko pospaxyBaTw ITij] TEIJIOBHH TOTIK Oyb-sKO1 iHTEHCUBHOCTI. {75 mIbOTO
MOTPiOHO TUTBKM 3MIHUTH KUTBKICTH CeKmii. Takuif pekymepaTop € TIPOCTHUM 332 KOHCTPYKIIIEIO
MayiorabapuTHIM BUCOKOHAITHAM MPUCTPOEM, OCKLIIBKH B HhOMY HEMAa€E PYXOMHX YaCTHH.

BucnoBku. 3anponoHoBanuii pexyneparop Ha [1TT, Ha BiaMiHy Bia peKynepaTopiB iCHYIOUMX THIIIB,
MaTHMe MaJli TabapuTH 1 Macy, BUCOKY HailHICTh Ta HU3bKY BapTiCTh, @ TAaKOX Oyl 3pYIHUM B YCTaHOBITI
Ta eKCILTyaTaii.

CHuCcOK MOCUJIaHb.

1. Haymosa A.H., Kpagen B.1O., Hukonaenko 0.E. ®usnueckoe npeacraBieHue U pacyeT Hayala KUISHUs
B IyJIbCAITMOHHON TETUTOBOM TpyOe. TeXHOIOTHS U KOHCTPYHUPOBAaHUE B AJICKTPOHHOH ammaparype. 2014, Ne
2-3. C. 42-45.
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V/JIK 666.943
JNTOUIJIBHICTh BAKOPUCTAHHS ®OC®OTIICY JJISI MIPUTOTYBAHHS
CYXUX BYJIIBEJbHUX CYMIIUEMR

k.m.n. Kosanvcokuit B.I1., 3y3ak C.IO., Binnuyvkutl nayionaneruti mexuivnuil yuisepcumem, Yxpaina

ACCEPTABLE USE OF PHOSPHOGYPS FOR PREPARATION OF DRY
CONSTRUCTION MIXTURES
Ph.D. Kovalsky V.P., Zuziak S.Yu., Vinnytsia National Technical University, Ukraine

Beryn. HafiedexTuBHimoro cdeporo 3actocyBanHs Gocdorincy € cyxi OyaienpHi cymimm. o ckmamy
SIKMX BXOJAATh TUIACTH(]IKaTOPH, HANOBHIOBAdYi, CHOBUIbHIOBAaYl i, TpW mNOTpedi, IHII KOMITOHEHTH.
Bukopucranus cyxux OyzaiBenbHHMX cywimei 3 ¢ocdorincy mo3Boise MiABHLIIMTH SKICTb BUKOHAHHS
OyIiBEIbHO-MOHTKHUX POOIT, 30UTBIIMTH MPOIYKTUBHICTH Npalli, 3HU3UTH TPYAOMICTKICTh, @ TAKOXX BOHHU
MaroTh Kpallli XapaKTePUCTUKH BIIACTUBOCTEH aHIK IIEMEHTHI a00 BaITHSAHI CyMIiIIIi.

Buknag martepiany. Cyxi OyaiBenbHI cyMinli Ha OCHOBI ¢ocgorincy MarTh ITUPOKHUN aCOPTUMEHT Ta
chepy BUKOpUCTaHHA. 3 BiIX0iB (hOCQOTINCY OTPUMYIOTH TIIICOBE B’SKY4e, 3 IKOTO BUTOTOBIISIOTH CydacHi
MoauGiKOBaHI IMTYKaTypHI Ta TIMAKIIOBAIbHI CTapTOBI Ta QIHINIHI MacHw, KISHOBI CyMimmi s
MIPUKJIICFOBAHHS TIMICOKAPTOHHUX TUIUT Ta 3apOOJICHHS MIBIB MiX HUMH.[ 1]

OCHOBHOIO BiIMIHHICTIO BJIaCTHBOCTEH TilICOBOTO B'SKYUOTO 3 ocdorincy mopiBHIHO 3 B’ SDKYYHM Ha
OCHOBI ITPUPOAHOTO TiIICOBOIO KAMEHIO € BHCOKA IMOPUCTICTh B SXKYUOT0, IPUCYTHICTh AKTUBHOT'O aHT1IPUTY
Ta HagMIpHA ENEKTPOCTATHYHA B3a€MOJiS MK YaCTHHKAMH B’SDKYYOTO, HIO TPUBOJHUTH JIO arperyBaHHS
IpiOHOANCIIEPCHUX YaCTHHOK TPH 3aMilllyBaHHI 3 BOJIOK0. [2]

st omopsiaKyBalbHUX IITYKATYPHUX PO3YMHIB €()EKTUBHUM € BBEACHHS 10OaBKH HEHTPaTi30BaHOTO
Ta BHCYIIEHOTO (oCQOTiTcy, s eKOHOMii MOAM(IKOBAHOTO TIIICOBOTO B’sHKydoro. MIITHICTh pO3UHMHY Ha
CTHCK ONTHMAaJBHOTO CKiany nocsrae R. > 6 Mlla. Tepmin npumatHocti Takux cymimeid 30-40 xB.
PyxomicTh cymimeit mpu BomoB’soKydomy BimHomeHHI 0,42 ckiamae g0 10 cm. Jlns mmakimiBOK TaKOX
JIOTIUTBHO BHKOPHUCTOBYBAaTH J00aBKy HEUTPaIi30BAaHOTO Ta BHCYHIEHOTO (HOCGOTIney sl eKOHOMIl
MO ()IKOBaHOTO B’sDKY4Oro. MillHICTh IIPU CTHCKY CKiIanae He Meriie 5 MITa. [1-3]

Y BiHHUIILKOMY HAIlIOHATHLHOMY TEXHIYHOMY YHIBEPCUTETI OYyJU TPOBEACHI JOCITIKSHHS II0JI0
BUKOPUCTaHHs BHCOKOIUIACTHYHMX TJHH sK HamoBHIoBada 1o CBC Ha ocHoBi ¢ocdorincy. IlpuBeneni
pPe3yIABTATH EKCIIEPUMEHTANBHIX JTOCHTIKEHD B [4] MIATBEPIKYIOTh MIO3UTUBHIH BIUIUB BHCOKOILIACTHIHHUX
[JIMH Ha CTPYKTYpy IOPU30BaHOI Macd Ta PEOJIOTiYHI BIACTHUBOCTI PO3YMHY, OTPUMAHOIO 13 CYXHX
OyniBenbHUX cyMimieid 3 ¢ocdorincy. Takum YUHOM, JOBEIEHO, IO MiHEpaIbHUI HATIOBHIOBAY Y BUTIISIL
TIOPOMIKY i3 TOHKOJUCIEPCHUX BHCOKOIUIACTHYHUX TJIMH Y CKIaJi TOPHU30BAHMX CYXHX OyMiBEIBHHX
cyMimieil BUKOHY€E pojb cTabinizaropa, miactudikaTopa i BOAOYTPHUMYIOYOr0 KOMIOHEHTY.[5]

BucnoBku. BuxopucroByroun cyxi OyaiBelbHI CyMinn Ha OCHOBI Qocdorincy M 3MOXEMO
TTOKPAINTH Ta BPETYIIOBATH 1X BIIACTUBOCTI, PO3IIUPHUTH ACOPTUMEHT MPOIYKITi Ta 3a0e3MEIUTH BHCOKI
MTOKA3HUKHU SKOCTI IUX CyMiIIe.
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VIK 691.5
OCOBJIMBOCTI PO3TAIIYBAHHSA ABTOBOK3AJIbBHUX KOMIIJIEKCIB

k.m.H. Kosanwvcokuit B.1I1., Tpogpumenxo K.O.,Binnuyokuii Hayionanorutl mexuiunuil ynigepcumem, Ykpaina

FEATURES OF LOCATION OF BUS STATION COMPLEXES
Ph.D. Kowalskiy V.P., Trofumenko K.O., Vinnitsa National Technical University, Ukraine

Beryn. YV maniit crati po3risgaroThCS BapiaHTH UIS TOIUTBHOTO PO3TAIIyBAaHHS aBTOBOK3AJIBEHUX
KOMILJIEKCIB.

Buknaxg martepiasy. ABTOBOK3aJIbHI KOMIUICKCH HpU3HAuYeHi Ui 0OCIyroBYBaHHS MacaXWpiB Ha
KIHIIEBHX MTyHKTaX MDKMICHKHAX aBTOOYCHHX JIiHIM B BEMUKUX MicTax. HeBnane po3TanryBaHHS aBTOBOK3aIy
MOXE CIPUINHATH PNl HE3PYIHOCTEH TaKMX SK: 3aTOPH, HE3aMOBIILHUIN CaHITAPHO-TITi€HIYHUYHUNA CTaH
KBapTaly, NepeHaBaHTaKCHHS TPOMAJICBKOTo TpaHcmopty|[1].

[Ipu moTpuMaHHI HACTYITHUX PEKOMEH/AIlIN 11010 TIPOEKTYBaHHS, IIEPEHECEHHS BOK3aiB!

- BOK3aJ Ma€ OyTH PO3MIIICHWA Ha TEPUTOPii KOTpa Ma€ JOCTYITHI TPAHCIIOPTHI MapIIPyTH 3 YCiX
paiioHiB MicTa

- uepe3 MiABMUICHWH ImyM, BiOpaliro Ta HaaMipHe 3a0pyJHEHHS TOBITPS HE PEKOMEHAYETHCS
PO3MIIIyBaTH aBTOBOK3AJIM HEMOAIIIK BiJl )KUTIOBUX OyiBEIh

- 3QJIEXKHO BiJl BEJIMYMHH 1 PO3IOIITY AaCaXKUPOIIOTOKIB HA MapIIPyTi poOOTy aBTOOYCIB OpraHi3yioTh
31 3BHYAHUM, HIBUJKUM Y EKCIPECHUM PEXKUMOM PyXY YH 3 PEKHMOM PyXY IO CUCTEMI CIIapEHUX peHCiB.

- ipu BHOOpPi aBTOOYCHOTO MapuIpyTy Ma€e OYTH BiIIOBITHUI THIT IOKPUTTS, CTaH 1 MUPUHA TPOI3HOT
YaCTUHH JOPOTH Ta Y3014, TOPH3OHTAIBHUX 1 BEPTUKAIBHHX paiyCiB KpPHUBHX, IO3IOBXKHIX YXHWIIB,
BHIUMOCTI Ta 00JIaIITyBaHHS JOPIT.

- TIPU HAsSBHOCTI CTIMKOTO MAaCcaXHPOIOTOKY Ha OY/b-sIKOi YaCTHHH MapHIPyTy B MeXaX 3a3HadyeHOl
YaCTHUHHU MapIIPyTy OPTaHi30BYIOTHCS YKOPOUCHI PEHCH.

- po3TamryBaHHS ITOYAaTKOBUX 1 KIHIIEBUX 3yMHWHOYHUX IyHKTIB MapuIpyTiB B JOCHTb BEITHKHX
MacaXUPOYTBOPIOIOYHX 1 TACAKUPOIIOTIIMHAIOYHUX MICIISIX.

CTOSHKY 1HIWBITyaTbHUX aBTOMOOLTIB PO3MINIYIOTh a00 B KHIICHSX Y3[IOBXK MPODKIKOI YaCTUHH,
a00 Ha CHeIliaTbHUX MalJaHYMKaX 3a MEKaMH BYJIHIb. €MHOCTI CTOSHOK BH3HAYaIOTh 3 po3paxyHKy 10
MammHo-micup Ha 100 macaxupiB, siki npuOyBaroTh B roauHy mik. Ha puc.l 300paxeHO po3MilieHHs
aBTOOYCHUX BOK3QJIiB 1 CTAHIIIH MO0 MiChKUX BYJIHIIb.

1 2 3 4 .
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PucyHok 1 — Po3milieHHs: aBTOOYCHUX BOK3aJIiB 1 CTAHIIIH 1010 MiCbKHX BYJIHIIb.

[IpoexTyBaHHA aBTOBOK3aJiB i aBTOCTAHLIM Ma€ MPUHIMIIOBY BiAMIHHICTb, IO XapaKTEPU3YETHCS
MIPOITYCKHOIO CIIPOMOJKHICTIO 1 MICTKiCTIO. ABTOOYCHHI TPaHCIOPT € THM €IWHUM BHJOM I103aMiCHKOTO
TPAHCIIOPTY, SKUH MOXE B HallKpalmii Mipi 3aJ0BOJIBHUTH ITOTpeOW TMacakwpiB, SAKi IpHOYIH B MiCTO, B
no0aBli iX B TaKy TOYKY MIChKOi 3a0y/IOBH, 3BiIKM BOHH 3 HaWOUIBIINME 3pYYHOCTSIMH 1 3 HAHMEHIIOO
BUTPATOIO0 4acy MOXYTh HOTPAlHMTH JOIOMY, B TOTelb, YCTaHOBA, TOPrOBI MiANPHUEMCTBA, T. €. B LEHTP
pO3ranyKeHUX BHYTPIIIHEOMICBKHX TPAHCIIOPTHHX 3B'A3KiB [2].

BucHoBKH. AHalli3 CBITOBOi MPaKTHKH OYAIBHUITBA aBTOBOK3JIiB B BEJIHMKHX MICTax IOKa3ye, IIO
PO3MILICHHS aBTOBOK3aJIiB MOOJIN3Y IEHTpa MicTa BU3HAHO HaWO1NIBII BiANOBiAae MOTpeOaM BUCOKOTO PiBHS
00CITyTrOByBaHHS MaCAKUPIB 1 OTPUMYE ITOBCIOIHE MOIIUPEHHS.

CnHcoK NMoCHJIaHb.
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YJIK 614.842.6:621.796+620.261
PO3POBKA 3ACOBIB ITOXKEXOT'ACIHHA U1 CKUIAAIB
BUBYXOBUX PEYHOBUH
x.m.u. Anexceenxo C.0., k.m.n. Hlaiixaicnamosa L. A., /lepocasnuti BH3 " Hayionaneruti eipnuyuii
yuisepcumem", m. [uinpo; Macyp I'.C., [{ninpogcokuii HayionaibHull yHisepcumem 3aii3HuyH020
mpancnopmy im. B. Jlazapana

DEVELOPMENT OF FIRE-EXTINGUISHING EQUIPMENT
FOR POWDER HOUSES
Ph.D. Alekseenko S.O., Ph.D. Shaikhlislamova I.A., State University "National Mining University",
Dnipro; Masur H.S., Dniprovskyi National University of Railway Transport named after V. Lazarian

Beryn. B ganwmii yac ofHi€r0 3 akTyalbHUX IMpoOiieM B YKpaiHi € BHOYXH 1 MOXeXi Ha CKIaaax
BHOYXOBHX pPEYOBHMH. BHOYXW 1 TOkeXi Ha CKIamax 3 BHOYXOBHMH PEUYOBHHAMH B)KE€ HE BHITAJIKOBICTH, a
TeHacHIis. CTaTHCTUKA TOKa3ye, M0 TUILKH 3a POKU TiOpUHOI BiliHU 3 Pociero Ha BiMICHKOBHUX CKJIagax
OoenpumnaciB crajgocs 4YOTUPU HaHOIMBIIMX mokexi. OgHa 3 HalOIIbIl MaciITaOHUX TOXKEX CcTanacs B
bamakmii (ma XapkiBmuHi). Y 6epesri 2017 poky, Tam 3aropiBcs HaHOUTBIINN B YKpaiHi cKi1am OO€mpHUacis.
Bubyxu He NpUNHMHSIINCS KiTbKa JHIB TOCTIUIb. by xepTBu 1 moctpaxkaani. [lomkomkeHo 265 OyaiBens.
Cyma 30uTkiB nepesumuna 200 minsiioHiB rpuBenb. Ha ckmagax GoempumaciB Ta apceHanax YKpaiHu Ha
JaHW| yac cKjajacs CHUTyauis, sSKy MOXXHA BH3HAYUTH SIK KpUTHYHY 1 HaiiHeOe3meuHimry. OCHOBHUMH
MpUYMHAMH Takux Karactpod € amsepcii crencnyx6 Pocii Ta HenbamicTs mocagoBux ocid Ykpainu. Bei i
00CTaBUHHM BHUMAararoTh BUPILICHHS MUTaHb PO3POOKM TEXHIYHMX 3ac00iB IMIOAO MOIEpeKeHHS BHOYXIB i
TaciHHS MOKEK.

Buxaan matepianxy. Ha xadenpi Aepororii Ta oxoponn mpami JIBH3 "Hamionanpamii TipHAYA
yuiBepcuter" Ha 0a3i BorHeracHuka OIIII-20-A po3pobieHo aBTOMATHYHHMI Ta30aKKYMYJSTOPHUH
MOPOIIKOBUI BOTHETACHUK 3aKa4HOT'O THIY MU TaciHHA HOXexX [1], sSkuii Mae mepeBarn y TEXHIYHOMY
pimenHi. JleTadpHUI ONMWC, TPHHIOWIT Iii Ta TEXHIYHA XapaKTEPHCTHKAa ABTOMATHYHOTO TOPOIIKOBOTO
BorHeracHuka AIIB-20 naBeneno B [2], a cxema Ha puc. 1.
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Puc. 1. Cxema aBTOMaTHYHOTO TOPOIIKOBOro BorueracHuka AIIB -20:
1 - pe3epByap; 2 - BOTHETaCHUH ITOPOIIIOK; 3 - 3apsAHUHN KIlanaH; 4 - COIUIO U BUXOMY CYMIllli; 5 - 3armipHo-
MyCKOBHI pucTpiii; 10 - razoakymyisatop; 11 - otBopw, 13 - pyxomuii kopmyc; 14 - nmpykuHa; 15 - maHOMETD.

BucHoBku. 3acTOCyBaHHS aBTOMAaTHYHOTO ITOPOIIKOBOTO BorHeracHmka AlIB-20 Ha ckmamax
BUOYXOBHUX pPEYOBWH JacTh 3MOTY TacUTH BOTHHIIE B II0YAaTKOBiIM cTaaii HOro 3aropsHHS OiTbII
e(eKTHBHIIlIe, 3a pPaxyHOK IIiJBHIIEHHS BOTHETaCHOi 3JaTHOCTI BOTHETacHHKA, IO 3a0e3MedyeThes
CTBOPEHHSIM IIOCTIHHOTO THCKY Ta30TOPOIIKOBOI CYMIllli, PEeryJIOBaHHSAM II0oIadi rasy B pe3epByapi i
MOJKJIUBICTIO JTIOCUTH PIBHOMIPHOTO PO3MYUIyBaHHS MOPOIIKOBOI'O CKJIAY IO BCbOMY O0'eMy B Tepiof
3HWKEHHS THCKY 1 110J1a4i Ta30[HOPOIIKOBUM CYMIIli 10 corJia npu 30epekeHHi JanbHOCTI B aBTOMaTUIHOMY
pexxuMi. [l 3aBepleHHS KOMILIEKCY pOOIT IO CTBOPEHHIO BOTHETacHWKa HEoOXiJHe BiAMOBigHE
(iHaHCYBaHHS 1 MIXKHAPO/IHA CIIIBIIPaLls Y IIbOMY BRXKJIMBOMY HAIIPSIMKY .

CHuCcOK NOCUJIaHb.

1. TTaT. 105433 UA VYkpaina, MIIK A62C 13/62 (2006.01) ITopomkoBuii Borneracuuk / [lununenko A.A.,
Anexceenko C.O., bynrakos 10.®., [likenmreitn 1.®D.; 3aspauK i BaacHuK nateHTy /[IBH3 «Hamionansanit
ripanunii yHiBepcuteT».— Ne a201214743; 3assin. 24.12.2012; ony6u. 12.05.2014, Bron. Ne9 2. S. Alekseenko
& . Shayhlislamova. Development of powdered compounds extinguish exogenous fires in mines. The 2nd
Interrnational Academic Congres «Fundamental and Applied Studies in Amerika, Europe, Asia and Afrika»
(USA, New York, 27 September 2014). «Columbia Press», New York 2014. — p. 677-681.
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YK 622.817: 622.411.5
AHAJII3 METOAIB 3 BUBOPY 3ACOBIB 3AXICTY OPI'AHIB
CJHYXY NPAITIOIOUYUNX
o.m.u. Heoepauko C.I., k. m.n. Cmonoéuenko O.B., /[epaxcasnuti BH3 "Hayionanenuii cipnuuutl
yuisepcumem", m. [uinpo, Yxpaina

ANALYSIS OF METHODS ON THE SELECTION MEANS PROTECTION
ORGANS THE WORK OF WORKERS
Doct. Cheberiahko S.1.,Ph.D. Stolbchenko O.V., National Mining University, Dnipro, Ukraine

Beryn. Y "KepiBuuirei 3 npodinaktuku mpodeciiiHoi Btpatu ciayxy" [1] 3 MeTor 00i3HaHOCTI
MpaliBHUKIB OyJIM MpoaHaIi30BaHi OCHOBHI aKkTOpH, Ki MOTIpUIyIOTh 3axucHy epextuBHicTh 3130C. [lepin
3a BCE N0 HU3 BIAHOCATH HeMIUTbHUI KOHTAakT kopmyciB 3130C 3 ronoBoro KopuctyBaya, abo 3 BYIIHOIO
PaKOBHHOIO 4Yepe3 HEBMIHHSA TPABWIILHO KOPHUCTYBATHCh, BIIICYTHOCTI IMATOTOBKH a00 y JOCTaTHIN Mipi
MOTHBAIII.

KpiM Toro moTpiOHO BpaxoByBaTd i 30iNbIIEHHS TYYHOCTI MOBH Ha 5 — 6 nb 3 xoxkaumu 10 nb
HiABUIICHHS PiBHS IIyMY HaBKOJMIIHBOTO CEPEIOBUILA.

Buknan martepiany. Y xpainax €Bponu icHye JeKilbka METOJIIB CTOCOBHO OI[IHFOBAHHS aKyCTHYHOT
e(eKTUBHOCTI MaCHBHUX 3ac00iB 1HIMBIIYyaJbHOTO 3aXUCTY OPTaHIB CIlyXy: METOJ] OKTaBHUX CMYT, METOJ
HML Tta merom SNR. [ns ix BukopucTaHHs mependaveHi 3aKOHOJABCTBOM TI€BHI BUXITHI JaHi, IO
HaBeneHi B Ta0iI. 1.

Tabmuns 1 - XapakrepucTHKa METOIB OIIHIOBAHHS

Pexomennosanuii

IToTpiOHa iHpOpMarLis
METO P (bopmar

[Mocriiini rymu. Bigomi piBHI 3ByKOBOTO TUCKY B OKTABHUX CMYTaX Ta
MeTox OKTaBHHX CMYT | €KBIBaJCHTHHM PiBEHb 3ByKOBOTO THCKY OKTaBHOI CMYT, L. IlepepuBuacTuit
a00 IMIYJIBCHUN IIyM.

PiBeHB 3BYKOBOTO THCKY 32 YACTOTHOIO KOPEKITIEIO A,
La/(Lc—La)

Metox HML . . .
IepepuByacTuit a00 IMIyJILCHUIN TITYM.
ExgiBanenTHi TpuBaii 1aHi La exa/(Lc exs —LA exs)
PiBeHb 3BYKOBOTO THCKY 32 YaCTOTHOIO KOPEKITIEO A,
La/(Lc-L

Metong SNR AllLe—La)

[epepuByactuii a00 IMITYJILCHHHN IITYM.
ExBiBanenTHi TpuBam AaHi La e/(Lc exs —LA exs)

Bu6ip merony 3 BuzHaueHHs edektuBHOro 3130C € nocuTh HEMPOCTOIO 3a/1aueto, siKa moTpedye e
JETaNbHOTO JOCHTIHKEHHS. 3p03yMilo, MO B KOXHOMY KOHKPETHOMY BHUIAJKy BHOpaHa MpoAepy MOBHHHA
3a0e3neunTH HAHOUTBII TOYHUH pO3paxyHOK e(EeKTHBHOCTI BHOPAHOTO 3aXHCHOTO MPHUCTPOIO, MPHU IIHOMY
PO3paxyHKH i IOKa3u MalOTh OYTH IIPOCTUMH 1 3pO3YMITUMH.

3 LBOro MPHUBOAY CAMHUM IOIIUPEHHM € METOJ OKTaBHUX CMYT, TOMY IO BiH JO3BOJISIE BCTAHOBHTH
PIBEHb 3HIKEHHS IIyMY BXOASYM 3 BUMIPSHMX AaHUX Ha poOOYOMy MiclLi Ta JAaHHMX IIOAO aKyCTHYHOI
e(peKTHBHOCTI B OKTaBHHX cMmyrax 4actor 313 opraniB ciyxy. Toni sK IHIIUMH METOJAaMH, HAIPHUKIAI
HML, kparie KopiucTyBaTUCh, KOJTH HEBIIOMHI 3ByKOBUH THCK Y OKTaBHUX CMYTax.

BucnoBku. Takum ynnom 111 Bubopy epexrusaoro 3130C norpiOHO BpaxoByBaTH, L0 MOTIPIICHHS
3aXHUCHOTO e()eKTy BiIOyBaETHCS Yepe3 HEMIILHUN KOHTAKT KOPIYCIiB 3 TOJOBOIO KOPHCTYyBaya, TAKOXK Uepe3
HEBMIHHS MPAaBHIBHO KOPHCTYBAaTHCh 1 BIACYTHOCTI B JOCTaTHIM Mipi MOTHBaIii, TOMy JUIS pO3PaxyHKY
nociabnennst mymy 3130C BHKOpPHCTOBYBaTH HaJaHi MocTayabHUKM 3Ha4eHHST SNR He MOKHA, OCKIJIbKU
BOHM € 3HAYHO 3aBUIIEHI 1 BBOAUTH B OMAaHY.

Takox, cinijJy OpiEHTYBaTHCh Ha peallbHi 3HAYCHHS e()EKTUBHOCTI JUIsl BKIAIUINIB 710 5 1B 3 KOpeKIi€eo
A, 1110 10 nb 3 xopekiiero A s HABYIIHUKIB, Ta 10 15 nb 3 kopekiiiero A — jyist ix komOiHaIlil.

CnHcoK MoCuJIaHb.

1. The Control of Noise at Work Regulations 2005. — Statutory instruments, N0.1643. — 16 pp. (URL:http: //
www.legislation.gov.uk /uksi/ 2005/1643/pdfs/uksi_20051643_en.pdf)


http://http:%20/%20www.legislation.gov.uk%20/uksi/%202005/1643/pdfs/uksi_20051643_en.pdf
http://http:%20/%20www.legislation.gov.uk%20/uksi/%202005/1643/pdfs/uksi_20051643_en.pdf
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VK 911.2:504.062
3ABE3IIEYEHHS BE3IIEYHOTI'O TIEPEBI3ZHOI'O ITPOLHECY HA HIJVIAAXAX
SAJIIBHUYHOT'O TPAHCIIOPTY

Pyoa M.B., Hayionanvnuii ynisepcumem "Jlvsiscoka noaimexnixa", Yxpaina

TRANSPORTATION PROCESS TO ENSURE THE ENVIRONMENTAL
SAFETY ON RAILWAY LINES
Ruda M.V., Lviv Polytechnic National University, Ukraine

Beryn. OCHOBHMM TOKa3HWKOM BHCOKOTO PIiBHS 3a0e3leueHHs OC3MeKH PyXy Ha 3a3HHUIX €
MiHIMi3allig aBapifHUX CUTYAaIii 3 MiABUIICHHSIM MTPOMYCKHOI 3JaTHOCTI i BAaHTaX000ITy.

3ami3HUYHUHA TPAaHCIOPT BIUIMBAaE HA MOBKULIS SIK BEJIMKUU CIIOKMBAd MaJMBHHUX, JICOBUX 1
3eMENBbHUX pecypciB, MiHEpalbHUX 1 OyniBenbHHX MarepiamiB. CTpPyKTypa HETaTHBHOTO BIUIMBY
3aJTI3HMYHOTO TPAHCIIOPTY HA CEPEIOBUIIE BKIIFOUYAE:

- TMOpYyWEHHS CTIHKOCTI NPUPOJHHMX JaHAMWA(TIB TPaHCIOPTHOI 1HQPACTPYKTYPOIO MUIIXOM

PO3BUTKY €pO3iii i 3CYBiB;

- 3abpyaHeHHS atMOoc(hepH BiINpabOBAaHNMHY Ta3aMH;
- TOCTIHHWI picT piBHS 3a0pyJHEHHS IPYHTY Ha)TOIO, CBHHIEM, IPOIYKTaMU BHIyBaHHS W OMagaHHs

CHUITy4MX BaHTaXIB (BYT1LIA, py/Aa, IEMEHT).

Buxaan marepiaay. Koncopmiitni exotonn 3axucHoro tumy (KE3T) Ha mmisxax 3aili3HUYHOTO
TPAHCIIOPTY € BUHATKOBUM 3acO00M MiATPUMAaHHS €KOJIOTIYHOI piBHOBaru, ctalimi3aiii 30agaHcoBaHOL
B3a€MOJIi1 OCHOBHHMX E€KOJOTIYHHX cHcTeM Oiocdepu. 3a CTIHKICTIO 1 MPUCTOCOBAHICTIO OO 3MiH 30BHILIHIX
YMOB BOHH MEPEBEPUIYIOTh YCi iHIN EKOCHCTEMH T4 € CKOJIOTIYHUM YHHHHUKOM BEJIHMKOTO 3HAYCHHS B
OXOPOHI HaBKOIIMIITHKOTO MPUPOJTHOTO CEPEIOBHUIIA Ha MIISXaX 3aTi3HIYHOTO TPAHCIIOPTY.

KE3T — croepinnuii "3eneHuil KoOHBeep' JIHIHHUX E€KOJOTIYHUX JIAHOK, SIKi CBOEYACHO 3MIHIOIOTH
OJIMH OJIHOTO dYepe3 IEeBHI MPOMDKKK dacy. Ha BiaMmiHy Bim MmiTKOM OiOTHYHHX cHCTeM, ski, 3a B.L
BepHajicbKHM, BUHHKIIU CIIOHTAHHO, CTUXIHHO, MPUPOIHAM IIIIXOM, (HOPMYBAIHCS BIPOJOBK TPUBAIOTO
Yacy OpraHigyHOi €BOJIOIIT 1 MalOTh TAKOTO CAMOTO IMOXOJKEHHS TeHETUYHI MeXaHi3Mu camoperysmii, M3T
€ HaCJIKOM MOTY’KHOI POGOTH JIFOACLKOrO PO3yMy i KEpOBaHOi HUM IIpalli. IXHE 3apOJKEHHS TaKoX OyIIo
CTIOHTAHHHUM, CTHXIHHHMM 1 TPUPOTHHUM, ale MEXaHi3MH CaMOpPEryJslii 32 CBOEH CYTTIO — COIiaJbHOTO
MTOXOJ/KCHHSI 1 TeHE3UCHO MMOB’sI3aHi 3 BHUINOIO BiJl 010THYHOI (hOPMOK OpraHizailii, OCKUIbKA Oyaydu 3a
CBOEIO CYTTIO 010JIOTIYHUMH 00’ €KTaMHU BUKOHYIOTh (PyHKIIT iH)KEHEPHUX CIIOPYI.

OCKIJIBKH 3aITI3HHUIT — 1€ JIHIHHAA 00'€KT BEIMKOI MPOTSHKHOCTI, B3IOBXK SIKOTO PO3TAIIOBYETHCS
0e31ia  00CITyTOBYIOUMX 1i CTaIliOHApHWUX IMINPHEMCTB. Bech Iel KOMIUIEKC BIDIMBAE HA TPHUPOIHE
Cepe/IOBHINE, TaK caMO SK TPUPOJA BIUIMBAE HA YMOBH POOOTH 3ami3HUII. Byap-skuil BIUIMB 00'€KTiB
TPaHCIIOPTY Ha MPHUPOJY BHKIHMKAE BIAMOBIAHY pEaKiilo, fKa NPOSBIAETHCS B HACTYHNHHUX (hOpMax:
ajanTamiifHoi — 3 JIOKaJTbHUM a00 CTaTWIHUM PO3MIMICHHSM pIBHOBArd; BiJHOBIIOBAIBHOI — IIOBHE
MOBEPHEHHS EKOCUCTEMH B MOYATKOBUI CTaH; YaCTKOBO BiJJHOBIIIOBAJILHOT — €KOCHCTEMA BiJIHOBIIOE TUTBKU
YaCTUHY CBOIX BJIACTMBOCTEH 1 XapaKTEPHUCTHK;, HEBiJHOBIIOBATBHOI — B EKOCHCTEMi YTBOPIOIOTHCS
HEOOOPOTHI 3pyHICHHSA BiX il BHXIZHOTO CcTaHy. 3a0e3ledyeHHS eKOJOTiyHOi Oe3MeKH Ha [uIIxax
3QII3HUYHOTO TPAHCIIOPTY 3aJeKHUTh BiJ CTaHy NMPUPOTHUX KOMIUIEKCIB (ME30E€KOCHCTEM) Ta HasBHOCTI
MNPUPOAHUX PECYpPCiB, PO3BHUTKY 1H(PACTPYKTYpH IITYYHOI'O CEPENOBHINA, COLIATbHO-EKOHOMIYHOTO
CepeIoBHINa CycniiabeTBa. [Ipy 1[bOMY 3 KOKHUM 13 €JIEMEHTIB CUCTEMH Y 3aJII3HUYHOTO TPAHCIIOPTY € MPsMi
Ta 3BOPOTHI 3B’SI3KH, a TAKOX IEBHI OOMEXEHHS M0 BUKOPHUCTAHHIO NMPHUPOJTHUX KOMIUIEKCIB, IPHPOIHHX,
TPYAOBHX Ta QiHaHCOBUX pecypciB. [Ipu po3BuTKY, QPyHKIIIOHYBaHHI 00’ €KTIB 3aIi3HHYHOTO TPAHCIIOPTY Ta
3a0e3MeYeHH]  eKOJIOTiuHOi Oe3MeKW Ciil BpaxOBYBaTW BIACTHBOCTI MPHUPOJHHUX  KOMIUIEKCIB,
0araTo3B’I3KOBICTh, CTIHKICTh, KOMYTaTUBHICTh, aJIMTUBHICTh, IHBapiaHTHICTh, a TaKOX OaraTo(akTOpHY
KOPEJISILIIO.

BucHoBku. 3a0e3reycHHs CKOJIOTIYHOI 1 TEXHOTEHHOI O€3MeKW Ha MNUIsIXax 3ali3HUYHOTO
TPAaHCIOPTY MAa€ CHOUpATHCA Ha TMPHUHIUNKA Ta KpuTepili chopmynboBaHi y Marepianax MixHapOaHOT
Kondepenrii y TTorcmami (Potsdam EWC 98), BpaxoByBaTH iX SK OCHOBHI HAaIlpaBJEHHS IIPIOPHUTETHOTO
po3BHUTKY. ['OJIOBHUM TIpHM [OMY Ma€ OYyTH 3aJ€KIapOBaHUIl TPUHIMI MONEPEKECHHS HaI3BUYANHHX
CUTYyaIli#, aBapiii Ta karacTpod. BiH 3MyIye po3po0IsTH Ta 3aCTOCOBYBAaTH HAYKOBI Ta iIHHOBAIliHHI 3ac00M,
SKi TO3BOJIIIOTH 3a37aJIeTiob MPOTHO3YBAaTH 1 TOMEpeHKaTH Ha3BUYAiHI cuTyarlii. BaxxmueuM y mpoMy
HanpsMi € HayKOBO-TEXHIYHI PO3POOKH KiOep(pi3UYHUX CHCTEM, IIO JO3BOJISIOTH aBTOMATHU3yBaTH Oip Ta
OTIPaLOBaHHsI JAHUX, IOJIO SKOCTI Ta 3aXucHOI eekTrBHOCTI M3T Ha musxax 3a1i3HUYHOTO TPAHCIOPTY.
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VK 621.785
BAOCKOHAJIEHHSA CYYACHOI TEXHOJIOI'TI TPAHCIIOPTYBAHHSI
PIIKOI'O YABYHY JOMEHHUX NEYEN
k.m.n. Tapacoe B.K., k.m.n. Pymanuee B.P., Hoéoxuonosa O.B., Tkaniu 1.0., 3anopizvra depoicasua
iHJiceHepHa akademis, Ykpaina

PERFECTION OF MODERN TECHNOLOGY OF TRANSPORTING
LIQUID CAST-IRON OF HIGH FURNACES
Ph.D. Tarasov V.K., Ph.D. Rumyantsev V.R., Novokshchonova O.V., Tkalich 1.0., Zaporizhzhia state
engineering academy, Ukraine

Beryn. HaiiGinpmn ckiagHUM JIAHIIOTOM B TEXHOJIOTII JOMEHHOTO MpPOLECY € TPaHCIOPTYBaHHS
piAKoro 4aByHy 1 mulaKky 10 KiBIiB. J[JIsl 3HMIKEHHS 4acy BHITYCKY YaBYHY, ITOJIETIIEHHS OOCIYTOBYBaHHS
JKOJIOOIB BIUTMBY, 3HIDKEHHS BHTpaT Ha BHUIIAPOBYBAHHS BHKOPHUCTOBYIOTH Pi3HOMAHITHI TEXHOJOTII.
3BHYaifHa TEXHOJOTIS 3 BUKOPUCTAHHAM BiJKPHTHX KOJOOIB i3 CKUMEPOM ISl PO3JIUICHHS YaByHY i IILTaKy
MIOJIETTITYE  OOCIYTrOBYBaHHS >KOJIOOIB: YHUCTKK 1 (yTepyBaHHS BOTHETPUBKOIO IIETJIOK i HaOMBKOIO
TEPMOCTIHKOIO TIHHOI0. [IpoTe € OLIBIN CyTTEBI HEMOIKH: 3HAYHA MOBEPXHS KOHTAKTy PIAKOTO METaly 3
BUCOKOIO Temriepatypoto 1500-1600 °C i3 kucHeM MoBIiTps. 3a paxXyHOK OKWCIICHHS BHHUKAE JTOJATKOBUH
LUIaK, SKUA MiJ Yac pyXy piAMHU HAJHWIAE Ha CTIHKH >K0JOOY. 3HMXKYETHCS BHXiJ TOJHOTO YaBYyHY,
3aTPYTHSAETBCA OYMINEHHS TIOBEPXHI JKOJOOIB, MOTIPIIYIOTBCS YMOBH TMpaili MPH iX OOCIyTrOBYBaHHI.
MoXITUBI OMIKY BiJl OpH3KiB, HETATUBHUHN BILIMB HA OPTaHU JAUXaHHS MUY, Ta3iB 1 TEMJIOBUIIPOMIHIOBaHHSI.

Buknaxg martepianay. 3ragani HEJONIKM MOXKHA BUIAJIHTH 332 PaXyHOK CYYacHHX CXEM YKPHTTS
J0JI001B, 10 BKJIIOYAIOTH 3HIMHI KPHIIKW Y BUTIISAII TUTHT 3 BOTHECTIMKUM (yTepyBaHHsAM. [IBi IuTH Ha
MMOYaTKy 1 B KIHIII YKPUTTS BHKOHAHO 3 BEHTWIAIIHHOIO BUTSKKOIO BHUXITHUX TaziB. llpm mpomy
CTBOPIOIOTHCS Pi3HI YMOBH TEMIIEPATYPHOTO PEKUMY YaBYHY B3JOBXK jK0JI00a 1 pi3HUX 32 BEJIHYMHOIO BTpAT
OTIOpYy Ha OKPEMHX AUIIHKax. 3 Li€I0 METOI MPOBOAMIMCH acpOJMHAMIUHI pPO3paxyHKH CUCTEMH acmiparii
VKPUTTS. BU3HAUATHCH BTPATH OMIOPY: MICIIEBI i 32 TOBXKUHOO. [I0BHMIT OITip Ta30BOT0 TPAKTy BU3HAYAETHCS
3 popmynu (I1a):

AP=AP;s+ AP,
ne APz — cyMapHHU oITip Ha TEPTS 3a JOBKUHOIO ra3onpoBony, [1a;
AP,z — cyma MicrieBuX omopis, I1a.
Omip Ha TepTs 3a AOBXKUHOIO razonposoay AP; Bu3HavaeThes 32 POPMYIIOL0:
wi
4P = A==tp,
e A — KoehIIIEHT T1APABIIYHOTO OIOPY;
| — moBXWHA TIISTHKY Ta30TPOBOAY, M; 0 — miaMeTp IiNSHKH Ta30TPOBOIY,M;
W, — dakTryHa IBUIKICTE pyXy rasy Ha AUIAHII, M/C;
Pt — TYCTHHA ra3y IpH poOOUYNX yMOBAX, KI/M°.

Cxema acrmipanii Oyna po3lilieHa Ha JEcATh AUISHOK, I'SITh i3 HUX Oe3mocepenHbo Ha koyobi. 3a
pe3yJbTaTaMu po3paxyHKiB MOOYA0BaHO HOMOTPaMy 3arajibHOTO OMOpy cucteMu (puc.l).

1000
800 Onip no
JOBMUHI
600 5 —
Micueswuid oni
200 H4+41H—83—3448§ H P
20X Fh 3aranbHuii onip
0 S S Y B S E E | Ha OiNAHKax

12345678910
Pucynok 1 — Homorpama 3aragpHOTO OTIOpY CHCTEMHU

BucHoBku. Bu3zHaueHo, 10 HAWOULIBIII BTpaTH HaJeXaTh IUIsSHKaM 13 ckumepamu (783 Ila).
BigHOCHO TeMmnepaTypu pilKoro 4aByHy, TO BOHA MiJIBUIYE€THCSI HA BHUXOAI 13 01002 MpH 3aIMBIi B KiBII B
MOPIiBHSHHI 3 BIIKPUTOIO CXEMOK. TakuM YMHOM, 3MEHIIYIOTHCS BTPaTH YaBYHY 1 IOJATKOBE YTBOPEHHS
[UIaKy, TOOTO 30UIBIIYETHCS BUXiJ MPUAATHOTO MeTamy. s mokpamieHHs poOOTH acmipamiiHOi cucTeMu
3alpPONIOHOBAHO BCTAHOBUTH JOAATKOBHH BUTAT Ha AUISIHKH MiABUIIEHOTO OIOPY.
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YK 656.078
INPAKTUKA BE3IIEUHOI'O IEMOHTAXY ITPOCTOPOBUX
KOHCTPYKI.[IPI 3 BUCOTHUX CIIOPY ][]
xk.m.u. Tepewenro O.IL., 0.m.n. Honaxoe A.Il., Binnuyskuii HayionanbHUutl mexHiuHull
yHieepcumem, Ykpaina

PRACTICE OF SAFE DISMANTLING OF SPATIAL CONSTRUCTIONS
FROM HIGH-RISE BUILDINGS
Ph.D. Tereschenko O.P., Doct. Poliakov A.P., Vinnytsya National Technical
University, Ukraine

Beryn. B octanHil yac, y 3B’ 43Ky 3 IIEpeX00M J0 HUPPOBOTO TenedauyeHHs TOCTPO CTOITh MUTAHHS 3
3aMiHOI0 OOnamHaHHA Ha 00’€KTaxX, TOJOBHMM YHHOM, KOHIEPHY pPaTiOMOBICHHS, Pamio3B’s3Ky Ta
tenebauenuss(KPPT). Came TaM BCTaHOBIICHI Y BEJHMKI KUTBKOCTI BEIMKOTA0APHTHI i, BIiMITOBITHO, BaXKKi
PYIIOpHO-TIapa0oIiuHi aHTeHH, TOTPEOH B AKHUX BXKE HEMA.

[lig yac BUKOHaHHS MOCTABJICHOI 3aAa4l BUHMKAE JBI JOCTATHHO CKIATHUX HPOOIEMH-IEMOHTAX Ta
OIyCKaHHS aHTeH 3 BUCOTH, iHoAi moHany 100 M Ta TpaHCHOPTYBAaHHS iX HAa 3HA4YHy BIACTaHb VI
CKJIaJlyBaHHSI 1 MOJATBIIOT YTHITI3aIlii.

Buknaxg matepiany. PynopHo-mapaGoniuna anteHa PITA-2[1-2 mae pgomkuHy Oinst 7 M, IIHUPUHY
Oinmprie 4 M i BakuTh OMM3bKO 1,5 T. SIK mpWBMIIO, BCTAaHOBJIICHI aHTEHW Ha 3Ha4HIW BUcOTi-moHax 100 m.
OO0'eKT JEMOHTaXxy — TPOCTOPOBI KOHCTPYKIlii, BUKOHaHI 3 aJIOMIHIEBOIO CILIaBy, BCTAHOBJICHI Ha
3aKpIiINICHUX 10 KOHCOJIbHMX MalZaHYMKIB LIOTJM CTaJIEBUX IOBOPOTHUX paM. 3'€qHAaHHS €JICMCEHTIB
KOHCTPYKIIif Mik COOOI0 BUKOHAHE Ha 0OJITax.

Jl1s1 BUKOHAHHS TEMOHTKHHUX POOIT 3aIydaeThCsl TEHIIAPSIIHUAK (TMAPSIHUKH), SKi MafOTh JIIIEH31I0
Ha BUKOHAHHS TependadeHuX BHUIIB poOiT. Takok BHKOHaBHi pOOIT MOBHHHI MaTd JO3BUT Oprany
Jepxmnparii Ha BUKOHAHHS pOOIT MiIBUIIIEHOT HEOE3IMeKH.

Ilepeq modaTkoM poOIT HA TEPHUTOPii MIIOYOTO MiANMPHUEMCTBA ATMIHICTpAIlisl MANMPHEMCTBA Ta
TCHITIIPSTHUK 32 y4YacTio CYOMipsAHAX OpraHi3alii oQopMIISIIOTh aKkT-IOMyCK HA BUKOHAHHS OY/iBENbHO-
MOHTXHHX pPOOIT Ha TEPUTOpii [IiI0YOTO MiANPUEMCTBA Ta HAapsA-AOMyCK. BiamoBimaneHICTH 3a
HEBUKOHAHHS 3aXOiB, MepeAdaYeHnX HapsIOM-IO0MYCKOM, HECYTh KEpPIBHUKA MOHTXHUX OpraHizamii i
JIIF0YOTO MiAPUEMCTBA.

JleMOHTaX METaIOKOHCTPYKLIH BUKOHYBaBCs y O€3BITpsiHY MoroAy (IpH IBUAKOCTI BITPY HE Oiblie
5 M/c) Ta IpH TUTFOCOBIN TeMIieparypi.

ABTOHaBaHTa)XyBadeM BUKOHYIOTHCS POOOTH 3 BJAIITYBAaHHS THMYACOBUX SKOPIB IS JICOiIOK.
KoxeH 3 TMMUYacoBUX SIKOpIB BHKOHYBaBCsl y BHUINIAII OeToHHOTOo (yHmamentHoro Omoxy ®BC 24.6 abo
IHIIMX 3a71i300€TOHHUX KOHCTPYKILiH, aHamoriyHux 3a macoro. KpimienHs neGinku 3abesmedyBanoch 10
MOHT@)KHHUX II€TEJIb KOHCTPYKIIi.

B mpomeci nemMoHTaxy KOXHa 3 aHTEH pO3KPIIUTIOBAJacs TUMYACOBHUMH BIATSDKKAMH, SKI depe3
Ne0iIKM BaHTAXOIITHOMHICTIO HEe MeHIe 1,0T Kpinuinucs O THMYaCOBUX SKOPIB. Y SKOCTI BiITSHKOK Oyin
BUKOPHUCTaH]1 KaHATH 3 MTOJIMEPHHUX BOJIOKOH 3 PO3PUBHUM 3ycHiuisiM He HiK4e 1000krc.

PoboTn BUKOHYBaNIHMCH JIAHKOIO, SKa CKJIQNAa€ThCA 3 ITSATH MOHTOXKHHKIB, MK SKAMH OyB
BCTaHOBJICHUH MOCTIHUH 3B’ SI30K.

Cryck DEMOHTOBaHHX AaHTEH BUKOHYBaBCsS 3a JomoMmororo jebiaku. Kanat neOigku mepexumaBcs
gepe3 MOHTaKHI OJIOKH, 3aKpiIIeHI HaJl aHTeHOI0. THMYAcOBi BIATSIKKHM 3aKPITUTIOBAIHCH 10 TaKETAKHHUX
cKk00 Ta 71e61/10K, 3aKPIMIEHNX O THMYACOBHX SIKOPIB.

[Tix yac migfoMy-cycKaHHs OJIOKEHHS aHTEHU CTa0UTi3yBaocs BiATSHKKaMH.

Ha pmesxkux omopax aHTEHM BCTAaHOBJEHI y caMild BepxHi Touni. B Takux Bumagkax mioria
HaaOymoByIacs MPUOIU3HO HA 2-3 M, TaM 3aKPIIUTIOBAIACs KOHCOJb 3 OJIOKOM TSI TpOca JIeOiIKH.

Hdpyrum etanoM poOOTH OyJ0 TpaHCTIOPTYBaHHsI IEMOHTOBaHMX aHTEeH Ha ckiai. [Ipobiema mosnsrae
B TOMY, 1[0 IIMPUHA aHTCHU MEPEBUILY€E 4 M IPU AO3BOJICHINH IIMPUHI TPaHCHOPTHOTO 3acoly 2,55 M. Tomy
rmepea  TPAHCIOPTYBaHHAM O(QOpPMILSIIMCS BiOMOBITHI TO3BOJIM OpraHiB MmarpyiabHOI modmimii. Came
TpaHCTIOPTYBaHHS BiAOyBaoCs B HIYHWN Yac, KOJHM Ha JOpOTax 3HAYHO MEHINA KUIBKICTh TPaHCIIOPTHHUX
3ac00iB. TpaHCIIOPTYBaHHS CyNPOBOIXYBAIOCS HapsAaMH MaTPyJIbHOT TOMILi.

BucHoBku. TakuM 4MHOM, IPOBEACHE AOCIIIKEHHS JaJI0 MOKJIMBICTh BUHANWTH 3acO0M BUPILICHHS
AK 3a/1a91 IEMOHTa)Xy KOHCTPYKIIiH BETMKMX rabapuTiB Ta Bard, Tak i TPAHCIIOPTHOI 3a/1a4i, IPH [IbOMY OyIn
PpO3po0IIeHi 1 3aIpONOHOBaH1 3ax041 OE3MeKH, 110 JO3BOJIMIIO BJIAJI0O BUKOHATH JOPYYeHi poOOTH.
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VK 614:57.022 )
3AXO/JU INIIBUINEHHSA BE3IIEKH EKCIIJTY ATALII
BOAOIIPOBIIHUX MEPEXK

xk.m.n. Tapacoe B.K., 3anopizvka Oepoicasna indcenepua akademis, Yxpaina

MEASURES OF ENHANCING THE SAFETY OF WATER SUPPLY
NETWORKS OPERATION
Ph.D. Tarasov V.K., Zaporizhzhya State Engineering Academy, Ukraine

Beryn. BogomnpoBigHi Mepeki 3BUYaifHO PO3TANMIOBYIOTHCS TIij] 3¢MJICIO B 30HI BYJIHITL 1 TPOTYyapiB 3
iHTEHCHBHUM PYXOM TPaHCIOPTY Ta MilIOXOJIB. IX aBapii MPU3BOAATH 10 HEOOXIAHOCTI POSKPUTTS TIOKPUTTS
JOpir; KPOMITKOi Ta Ba)KKOI poOOTHM MO PEMOHTY MOLIKOKEHHX TpyOompoBoaiB. OcobimBi TpyaHOLI
BHHHUKAIOTh TpU poOOTiI B3UMKY Ha MPOMEP3TIOMY IPYHTI i acdaibpTy Ta HasBHOCTI CHITOBHX CyropOiB Ha
000YMHAX TPOIKIKAX YAaCTHH BYJIHUIL 1 TpoTyapiB. BukopucraeThes CKiIaaHa 1 rabapuTHA 3eMIICpHitHA
TEXHiKa ,[10 CYTTEBO YCKIAAHIOE PYX TPAHCIOPTY 1 JIIOJCH.

Bukaan matepiaiay. B 3B’s3ky 3 muM HeoOXigHO MPHIUIATH OiNbIe yBaru A0 BHOOpY marepiairy
Tpy0. BOHM TOBWHHI BiANOBIAATH BHCOKHM CKCIUIyaTalliiHUM BHMOTAaM: MIIHICTH TIPH OJHOYACHOI il
BHYTpIIIHIX 1 30BHIIIHIX HaBaHTaXXCHb; TEPMETHUYHICTH (OC3KOHTPOJBHI BUTOKH BOJHM MPU3BOMASATH [0
pantoBux OOpYyIIEHb MOKPUTTA AOpIr i HeOe3meK A MalluH 1 JIo[ei); HU3bKI BTpaTH HAmopy BOIW;
JOBTOBIYHICTh 1 MiHIMaabHa BapTiCTh. TakuM BUMOTaM HaHOINBII BIAMOBIAAIOTH HEMETaNeBI TpPyOu:
a30CeCTOIIEMEHTHI, 3aJ1i300€TOHHI 1 IIacTMAacoBi. A30ECTOIIEMEHTHI TpyOM BUIYCKarOTh giamerpoM 100-
500mM i noBxuHOIO 3-4M. [lepeBaru — BiTHOCHO JIeTKi, HU3bKa IIOPCTKICTh BHYTPIIIHBOI MMOBEPXHi, BUCOKA
CTIMKICTh TPOTH KOPO3ii, HiENEeKTPUUYHICTh; IO HEIOJIKIB MOXXHAa BiJHECTH-CIA0KWUH CYIPOTUB yIapam,
KpHUXKicTh. 3ami3o0eTroHHi Tpyou 3 miamerpoMm 500-1600MM MaroTh Taki X cami IepeBard ,IIPOTe y HHUX
OlTbII cKianHe 3’€THAHHSA-PO3TPYOHE 3 TYMOBHM VINIIBHEHHSM KUIBISMH 1 HEMEHTHHM PO3YHHOM.
[InactMacoBi TpyOu: MOJNIETHUIICHOB ¥ BiHIMIACTOBI, BUITyCKalOTh AiamMeTpoM 10-630MM Ta 3HAYHO OUTBIIOD
norxuHOM0 6, 8, 10, 12M. BoHU CyTTEBO JIeTIIi ,Mal0Th OiIBITY MPOITYCKHY 3ATHICTh 1 HECKIIATHIUH MOHTaX.
OnHak y HHUX BENUKUN KOe(]ilieHT TeMIepaTypHOrO PO3LIMPEHHS 1 CTapilOTh BHACIIOK Jil COHSYHOTO
CBITJIa 1 HU3BKUX Temrepatyp. OJIHaK 11l HEJIOJMIKKA HE BU3HAYAIOTHCS NPU MIJI3EMHOMY PO3TalllyBaHHI TPYO.

Binem nopori meraneBi TpyOM HEOOXiIHO BHKOPHCTOBYBATH JJIsl TEPEXONy IIiJ 3ali3HHUISAMHU 1
HIOCEHHNUMH JAOPOTaMH B MICHSAX AWHAMIYHUX HABaHTA)XCHb, MPU BHCOKOMY THCKY - Oinmpmre 1,2 Mlla, ta
MPOKJIAJKU Yepe3 SpH ,BOIHI MEPEIIKOIU, Y BIYHOMEP3JIUX 1 3aToppoBaHUX IpyHTaX. BOHM MalOTh BUCOKY
MIIHICTh, CTIHKICTh 0 PaNTOBUX 3HAKO3MIHHUX 3yCHJIb 1 BiOpariii. [[poTte BHACTIIOK CXUIBHOCTI 10 KOPO3ii
MOTpeOyIOTh 3HAYHUX BUTPAT HA CHEIiadbHI MOKPUTTS ,Ta MAalOTh MEHIMUH TepMiH CiIy)0u. CraneBi TpyOu
BHITyCKalOTh Ha THUCK A0 2,5MIla, miamerpom 100-1400MMm. Bimpmioro CTiHKICTIO 1 BHCOKOIO MIIIHICTIO
BiJPI3HAIOTHCS YaBYHHI TPyOU ,SKi BUITYCKaIOTh 3 AiameTpoM 650-1200MM, 10BKHUHOIO 2-7M.

Jmst 3axucTy Mepek BiIl MEXaHIYHHX YIIKODKCHBb I CTBOPEHHS CTaOiIbHUX TEMIEPATYPHHX YMOB
eKcIuTyaTamii HeoOXiTHO BHUTPUMATH palliOHANbHY TIHOWHY 3aKiafaHHs TpyO. BoHa 3amexuTh Bim piBHS
MpoMep3aHHsi IPYHTY, TeMIepaTypd BOAW 1 peXuUMy ii mojaHHs. JIis BUKIIOYEHHS 3aMep3aHHS BOIU
po3TamryBaHHs TpyO MOBHMHHO OyTH Ha 0,5M Oinblne po3paxyHKOBOI TOBLIMHM MpOMEp3aHHA IPyHTY. s
periony XapkiB, Hinpo, 3amopix»oks oCTaTHRO MHOWHA 10 1,2M. Jlocmian 1 po3paxyHKH IMiATBEPIKYIOTh,
IO [BOTO TAaKOX JIOCHUTH ISl BUKJIIOYEHHS HarpiBaHHS BOAM B JITHIO mopy (IM) i 3MEHIIEHHs BIUIMBY
30BHIIIHIX HABAHTAXKECHb.

Bucunosku. IIpu Bubopi marepiamry Tpy0 HEOOXiTHO BpaXOBYBaTH JETANFHO-TEXHIYHE OOTPYHTYBaHHS
ix gouinpHOCTI. IlepeBarn HagaBaTu HeMeTameBUM TpyOam. Iyl HU3BKOTO THUCKY HOIIBHO BUKOPHUCTAHHSA
IUTACTMACOBUX TpPyO, IUIA OUMBIIOrO THUCKY — a300IEMEHTHHX Ta 3ami300eToHHUX. MeraneBi TpyOu
HEOOXiIHO BUKOPUCTOBYBaTH B 30HI JWHAMIYHUX HaBaHTa)KCHb, BIOpallii B MICIX MEpPEexXomy i
3aJTI3HUIIMH 1 IIOCEWHUMHU JOPOTaMH Ta TMOMOJIAHHS IEPelIKo/ depe3 ApH , BOAOWMH, y BIYHOMEP3NIUX 1
3aropdoBaHUX IPyHTaxX. 3aBASKH [ILOMY IIJBHIY€ETHCS TOBrOBIYHICTh 1 HAIIMHICTh Mepex, OE3MeUHICTh 1X
eKCIUTyaTaii, a TAKOK MOJIIMIIYIOTECS YMOBH poOOTH MpalliBHUKIB.

CnHcoK NMOCHJIAHD.

1 Tapacos B. K., Koxewmsikin I'. b., Kyry3osa I. O. be3neuna excriryaraiisi iH)KEHEpHUX CHCTEM 1 CIIOPYI.
Hagu.-meton nocionuk.3anopixoks: 3/11A, 2017.160 c.;

2 Txauyk O.A., [llagypa B.O. Bogonpoginnai mepexi: Hau. mocionuk. Pisne: HYBI'TI, 2004.117 c.;

3 Tipoms M.M., Bepnaupkuii M.B, Xomko B.€. OxopoHa mpami y BOJONPOBiTHO-KaHATI3AMIHHOMY
rocronapetsi. Hau. mocionuk. Pisne: HYBI'TI, 2010. 351 c.



164 TpaHcnopT

VK 629.016
BU3HAYEHHSA BAI'OMOCTI PEXKUMIB PYXY ABTOBYCIB Y
MICBKOMY i3J0BOMY IIUKJII

k.m.n. [emobiuvkuit B.M., Meoeeoes L.1., JIyyvruii hayionanbrutl mexuiunuil ynigepcumem, Ykpaina

DETERMINATION THE WEIGHT OF MOTION REGIME BUSES
IN THE CITY DRIVING CYCLE
Ph.D. Dembitskyi V.M., Medviediev I.I., Lutsk National Technical University, Ukraine

Beryn. IlpoGiiema BU3HA4YeHHS BUTpPATH MajiuBa aBTOOycaMH y pealbHUX yMOBax €KCIUIyartaiii €
3aBXK/IM aKTyaJIbHOI. 3MiHA YMOB PyXy, IIBHJIKOCTEH pyXy, IHTEHCHBHOCTI Ta HACHYCHOCTI TPAHCIIOPTHHUX
MOTOKIB MPHU3BOJUTH A0 HEOOX1THOCTI MOCTIHHUX KOPUT'YBaHb BUTPATH MANKBa, OCKIIBKY (haKTHYHA BUTpaTa
MajuBa BiAPI3HAETHCS BiJl HOpPMATHUBHOI. [l MOXIIMBOCTI OLIHKH OyAb-KOTO i3JI0BOTO IMKIYy BapTo
BH3HAYHUTH BaroMOCTi HOTO PEKHUMIB PYXY.

MeTo10 po6OTH € BH3HAYCHHS BaroMOCTI PEXHMIB pyXy aBToOyca y MICBKOMY i3J0BOMY LMK,
pernamenroBanoro ['OCT 20306 [1], sskuit HaBeIEHOTO HA PUCYHKY 1.

V., xMT0q

SRRV
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Pucynok 1 — Micekuit i3moBuii UK 11t aBTOOYyCIB [1]

Hapenenuii Ha pucyHky | T3M0BHMH IMKI XapaKTePU3yeThCS HACTYMHUMH OCHOBHHUMH PEXHMaMHU
PYXY: PO3TiH IO 3aaHOi IIBHJKOCTI, PyX 3 IOCTIHHOI IIBHJIKICTIO, TAJIbMyBaHHs JBUTYHOM. Baromicth
peXUMY PYXy Yy I13MOBOMY ITMKJII BH3HAYAETHCS BiIHOIICHHSIM TPHUBAIOCTI pexumMy AS 10 3arajibHOI
TPHUBAJIOCTI UKITY S, 3a 3aJIeKHICTIO:

:&_ (1)
S

3a pesyibpTaTaMu po3paxyHKIB OTPUMAaHO HACTYMHI 3HAYEHHSI BaroMoCTi PEXKHMIB PyXy: pO3TiH 110
3amanol mBuaAKocTi — 0,27, pyx 3 moctiiiHol mBUAKicTIO — 0,44, raneMyBaHHs qeuryHom — 0,31.

OckinbKy 3arajibHa BUTPATa ManuBa aBToOyca 3a 1310BUH IMKI Q, CKIAagaeThCsA 3 BUTPAT MalHMBA Y

k

pexumax posrony Q,, moctiiiHoi mBuakoctTi Q, Ta ranbMyBaHHs Q,, TO BOHa MOXKe OyTH BU3HAY€HA 32

3aJIEKHICTIO:
Q. =(k,-Q,+k,-Q,+k,-Q,)T, (2)

ne K,,K, K, - 3HaueHHs BaroMocTi BiiMOBiHOTO pexuMy pyXy; T - TPUBATICTb IUKIY.

A0o, 115t 137J0BOTO IUKITY PyXy MiCHKHX aBTOOYCIB:

Q. =(0,27Q, +0,44Q, +0,30Q,)-1920. 3)

BucHoBku. 3a pe3ynbTaTamMm TPOBENECHUX IOCHIHKCHh BH3HAYCHO BAroMOCTi PEXHMIB pyXy
aBTOOYCIB Y MicbkOMY 1310BOMY 11vKi, 3rigHo ['OCT 20306, a Takok HaBeIEHO PIBHSHHSA, 1)1 BU3HAUCHHS
3arajibHOI BHTPAaTH MaJWBa TPAHCHOPTHUM 3aco00M 3a i3moBud muki. OTpuUMaHi pe3ynbTaTH OyIoyTh
3aCTOCOBaHI B MOJANBIINX AOCHTIUKEHHSAM, TOB’S3aHAX 3 BHU3HAYEHHSM BUTPATH IMajlBa TPAHCIIOPTHUMHU
3acobamu.

CnHcok Mocu/iaHb.

1. ABroTpancnopTHble cpeacTBa. TomimMBHAs 3KoHOMUYHOCTh. Metoabl ucnbitanuii: 'OCT 20306 — 90. -
[BBemen ¢ 01.01.1992]. — M.: U3n — Bo cranmaptos, — 1991, — 34 c.
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V/JIK 629.076
MPOBJEMA BUBOPY PYLIIS NI YAC PYXY I'BPHIHOIO
TPAHCHOPTHOI'O 3ACOBY

xk.m.n. Jembiyvkuii B.M., Iasnawmux C.M., Jlyyvruil nayionanvhuii mexnivnuil ynigepcumem, Yxkpaina

THE PROBLEM OF CHOICE OF THE MOVER WHILE DRIVING
HYBRID VEHICLE
Ph.D. Dembitskyi V.M., Pavliashyk S.M., Lutsk National Technical University, Ukraine

Beryn. Ha ganoMmy erarmi po3BUTKY aBTOMOOITBRHOTO TPaHCHOPTY, 3 KOKHHUM JHEM BCE TOCTpIIIe
MoCTa€ IMUTAHHS 3MEHINCHHS WIKIUIMBUX BHUKHJIB JBHTYHAMH BHYTPIIIHBOTO 3TOPSHHS Ta 3MCEHIICHHS
BUTpATH NaJWBa, IO 3yYMOBJIEHO MiJIBUIICHHSIM DPIBHIB €KOJOTIYHUX CTAHAAPTIB Ta BHYEPIIHICTIO 3amacis
HapTH. OHUM 3 cHOCOOIB BHUpIIICHHS 3a3HaueHO! MPOOIEMH € 3aCTOCYBaHHS ENEKTPUYHMX Ta TiOpHIHHX
TPAHCTIOPTHUX 3aC00iB, SKi PO3BUBAIOTHCS JOCHUTH CTPIMKO. Pa3oMm 3 THM BIZKPHUTOIO HA CHOTOMHINIHIN JEHB
3aJMIIA€ThCs MPoOIeMa BUOOPY ABUTYHA IMifl yac pyxy aBToMoOins. OgHa MOCHITHUKH MPONOHYIOTH Ha
NEepexXifHUX PEeKUMax 3IIHCHIOBATH PyX HA EJCKTPUYHIM TI31, a Ha NOCTIMHUX peXHMax pyxy —
BHKOPUCTOBYBATH JBUTYH BHYTPIllTHHOTO 3TOPSHHS, 1HII BBaXKAalOTh 3 TOUHICTIO 0 HaBmaku [1 - 5].

Memoio pobomu € BU3HAYEHHS CHOCOOIB BHOOPY pYIIisl i 4ac pyxy TiOpHUIHOIO TPAHCIOPTHOTO
3aco0y.

Bukiaax ocHOBHOro martepiamy. HalOinbln onTUMambsHUM BapiaHTOM MOXY OYTH aHai3 pexuMiB
PYXy 3a CTaHJapTU30BAHWUMH I3J0BUMH IMKIAMH, OJHAK SIKIIO MPOBOJIUTH JOCTIJKEHHS ISl JIETKOBHX
ABTOMOOUIIB, TO BUHHUKA€E MUTAHHS KWW came 1370BUH IUKJ MOBMHEH OYTH BUKOPHCTaHWM, B TOH e yac
JUTs aBTOOYCIB BiJICYTHIN CTaHIAPTU30BaHUH 1310BUH 1uki, 3a BukiIrodeHHsM ['OCT 20306, skuii BTpaTUB
quHHICT. OKpiM TOTO 3a3HAYCHHM CTaHIApTOM TIepea0adaroThCsl IIBHIAKICHI PEXHUMH, SKi 30BCIM HE
BIJIIIOBIIAIOTh PEATBHUM DPEKHMaM pPyXy, TaK Cepe/Hs HIBUIKICTh PYXYy CTaHOBHUTH Onu3bko 40 xMm/ToI.
AHani3 peXuMiB pyxy aBTOOYCiB y MICBKHMX YMOBaxX 3HAUHO BiJPi3HSETHCS 3aJIEKHO BiJ psny (akTopis:
IHTEHCUBHOCTI PyXy, IIPOITYCKHOI CIIPOMOYKHOCTI BYJIHIIb, TTACAKHPOTIOTOKY, KITBKOCTI 3yITMHOK Ta BiACTaHi
MDK HUMH 1 T.1. TakuM 9HMHOM TMiff 4ac pyxy TiOpuaHOTO aBTOOyCca y PI3HMX MicTaxX, NMOKa3HUKH HOTO
BUTPATH MAJIMBA Ta €NEKTPUYHOI eHeprii MOKYTh 3HAYHO BiApi3HATHCSA. TOMY MepHIOYeproBUM 3aBIaHHSIM
[I0CTa€ CTBOPEHHS MaTeMaTHYHOI MOJENi i340BOro LMKIY, Ky 0 Mo)kHa OyJo aganTyBaTH Hil KOHKpPETHI
yMoBH pyxy. Crnmparounch Ha MICBKHH i3M0BUI IWKI uia aBTOOYycCiB, sikuii HaBeaeno y ['OCT 20306,
BUJIIJICHO OCHOBHI WOTO €JIEMCHTH: 3HAYCHHS MPUCKOPCHHSI/CIIOBIIBHEHHS (Yac PO3rOHY/TajlbMyBaHHS JI0O
3aJaHol IIBHJKOCTI), 3HAYCHHs IIBUAKOCTI PyXy, KUIBKICTh LUKIIB PO3TOHY-TQJIEMYBaHHs, JOBKHHA
TUJISTHKH, 9ac MPOXOIKCHHS TiTSTHKH.

BucHoBKkH. 3a pe3yibpTaTaMi MPOBEIEHUX JOCHTIKEHb BCTAHOBJIEHO, III0 BHOIp PYLIis ImiJ 4ac pyxy
MICBKOTO aBTOOyCca TIOBMHEH 3MIMCHIOBATHCS 3a MEBHUM I30BUM LMKIOM, OJHAK MpPU IIbOMY BHHHUKAE
HEOOXiTHICTh CTBOPEHHS MaTeMaTHYHOI MOJEN MICHKOTO i3I0BOTO IHKITYy AJIsi aBTOOYCIB, 3 BpaxyBaHHSIM
peaTbHUX YMOB €KCIUIyaTaii TpaHCIOpTHUX 3aco0iB. [lomanpmni mocmimKeHHsT TOBUHHI OyTH 30CepemKeHi
Ha OTPUMAaHHI EKCIIEPUMEHTANBHUX JaHUX PeallbHUX PEKUMIB pyXy aBTOOYCIB MiCbKUMH MapHIpyTaMH.

CnHcok nocu/jaHb.

1. Caxno B.Il. MogenioBaHHs Ta KepyBaHHS T1OpUAHOIO CHIJIOBOIO YCTaHOBKOIO aBTOMOOIISI BUKOHAHOIO 32
napanenpHoro cxemoro / B.I1. Caxno, O.M. Timkos, O.C. IBaHoB // BicHuk HamioHaabHOTO TpaHCIIOPTHOTO
yuiBepcutery. — K. : HTY, 2014. — Bumn. 30. — c. 349 — 356.

2. ®nopennieB C.H. DKOHOMUYHBIH 3KOIOTHYHBIA TOpoacKol TnOpuaHbiit aBToo0yc. / C.H. ®mopentes, JI.
Makapog, B. MenyxoB // Dnekrponabie koMnoHeHThL. — 2008. — Ne 12. — C. 24-39.

3. lamapauna B.H. MccnenoBanue NUHAMHYECKHX XapaKTEPHCTHUK TOPOACKOro aBroOyca ¢ THOPUAHOM
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2011. — Bum. 03 (79). — c. 135 - 137.
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5. CmmpaoB O.I1. HaykoBo-TexHiYHi OCHOBHM TiJBUINECHHS €(PEKTUBHOCTI eKCIuTyaTamii TiOpuaHUX
TpPaHCIOPTHUX 3aco0iB. — Jluceprailis Ha 3400yTTS HAyKOBOTO CTYIICHS JOKTOpa TEXHIYHMX HayK 3a
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VJK 656.22
AHAJII3 OBIT'Y BAT'OHA HA I[HIHPOBCBKIﬁ I[I/IPEKHIi
SAJIIBHUYHUX HEPEBE3EHD 3A 2017 PIK
o.m.u. I'opobeywv B.JI., My3uxin M.I., x.m.1u. Aepamenxo C.I., x.m.n. Hecmepenxo I'.1., Onauvka A.1O.,
Jninponemposcokutl HaAyioHANbHUL YHIGEpCUMen 3aNI3HUYHO20 MPAHCNOPILY
imeni akademika B. Jlazapsina, m. /[ninpo, Yrpaina

ANALYSIS OF RAILCAR TURNOVER AT THE DNIPRO MANAGEMENT
OF RAILWAY TRANSPORTATION FOR 2017 YEAR
Doct. Horobets V.L., Muzykin M.1., Ph.D. Avramenko S.1., Ph.D. Nesterenko H. I., Onatska A.Yu.,
Dnipropetrovsk National University of Railway Transport named after
Academician V. Lazaryan, Dnipro, Ukraine

Beryn. OmarMu 3 OCHOBHUX ITOKA3HHKIB OIIHKK POOOTH TUPEKINi € eKCINTyaTaliiHi MOKa3HHUKH.
AJDKe caMe BOHH € OCHOBHUMH JJAHUMH ISl OI[IHKY POOOTH , ITaHYBaHHS NIEPEBE3CHb HAa HACTYITHUH piK Ta
XapaKTepu3ylTh PoOOTy MUpEKIii 3a MeBHWH mepion. PoOoTa 3aii3HUIL IUIAHYETHCS Ta OIIHIOETHCS 3a
eKCIUTyaTaiHIMH TTOKa3HUKaMU. [1oKa3HUKY eKcIuTyaTaIiifHoi poOOTH 3alli3HMYHOTO TPAHCIIOPTY YMOBHO
MOJKHa PO3JIUTHTH Ha JIBI OCHOBHI TPYIH: KUIBKICHI, SIKi JO3BOJISIIOTH BU3HAUUTH OOCAT 3aruiaHoBaHol abo
BHKOHAHOI pOoOOTH; SKICHI, SKi TO3BOJSIOTH OLIIHUTH SKICTh 3aIUIAHOBAHOT a00 BUKOHAHOT POOOTH, OCOOIUBO
SIKICTh BUKOPHUCTaHHS PyXOMOTO CKiany. JJo OCHOBHUX SIKICHMX ITOKa3HUKIB POOOTH 3alli3HUIb BIITHOCSTHCS
00ir, cepenHbO000BUI TPOOIT Ta TMPOMYKTUBHICTh BAaroHIB 1 JIOKOMOTHBIB, HIBHIKOCTI PyXy TOI3IiB,
HaBaHTa)KCHHS BaroHy.

Bukaan martepiaay. OOir Barona — e 4ac, Ha IPOTS3i SKOTO BUKOHYETHCS IMOBHHUM IUKI OTIEpaIlii
Bil TMOYATKy OJHOTO HABaHTaXEHHSA A0 Todarky iHmoro. OOIr BaroHa BH3HA4Ya€ HE TIIBKH CTYIiHB
BUKOPHUCTAHHS BaroHIiB, alie 1 SKICTh eKcIulyaraliifHoi poOoTH 3ami3HuIb B Hutomy. s migposnimie, B
MeXax SKAX TIOBHUM UMK omepanii He BigOyBcs, 0OIr BH3HAYAETHCS BiJ MOMEHTY 3aKiHYCHHS
HaBaHTa)XEHHS a00 MPHUIIOMY B HABAHTAXXCHOMY CTaHi 0 MOMEHTY 3aKiHUE€HHS HACTYITHOTO HAaBaHTaKEHHS
a0o 70 3/1a4i y HaBaHTa)KEHOMY CTaHI i B I[bOMY BHUIAJKy BiH Ha3WBA€ThCS YMOBHHM OOIrOM BaroHa.
[puckopenHst 00iry BaroHa € OJHI€N 3 HAHBAXKIUBINIMX EKCIUTyaTal[ifHUX 3a/iady, TaK SIK BOHO JO3BOJISE
OJIHUM 1 TUM K€ BarOHHUM ITaPKOM BHKOHATH OLIBIINI 00CST TIepeBE3CHb.

OO6ir BaroHa CKIIAJa€ThCs 3 Yacy HOro 3HAXOJDKEHHS (B TOJ): HAa JUIBHHNSX (B CKIIAZl IMOi3iB); Ha
TEXHIYHMUX CTAHINAX; HA CTAHIISIX HABAHTAKCHHS 1 BUBAHTAXKCHHS.

OO6ir wmicreBoro Brona y 2017 poui ckmamgae 3,25 mo0., mo y Bigcotkax a0 2016 poky BHKOHaHO
91,1%, a 1Mo BiTHOIICHHIO JI0 TUIAHY, SIKUH ckiIanae 2,99 mo6. BukoHaHo Ha 92,0%.

Jo mnaHy croBuUTbHEHO 4epe3: 30uiblIeHHs pobodoro mapky Ha 200 BaroHiB, M0 YMOBUIBHHIIO 00Ir
Ha 0,31 1o0u; CIIOBUIBHEHO JI0 TUIAHY 3 MPUYHMH HEMPOMOPIIHHOTrO 30ibIleHHs: podoyoro mapky Ha 10,7%,
a pobotn Ha 1,9%. Jlo MHHYIIOTO POKY CIIOBUIBHEHO Yepe3: 3MEHIIeHHs poboTw (BHBaHTaxeHHsS) Ha 70
BaroHiB, Mo ynoBuUTEHMIIO 06ir Ha 0,32 100H; CIIOBUTEHEHO JO MUHYJIOTO POKY 3 IPHYMH HEMPOTIOPIIHHOTO
3MeHIIeHHs pobodoro mapky Ha 1,1%, a pobotu Ha 9,9%.

OO6ir HaBaHTaXeHOTO BaroHa y 2017 poui cknanae 1,10 106., mo y Bigcotkax g0 2016 poKy BUKOHAHO
97,3%, a 1o BiTHOIIICHHIO JI0 TUIaHy, sIkui ckiaagae 1,09 mo6. pukoHano Ha 99,1%.

Jo miaHy cIOBUTBHEHO uYepe3: 3MEHLICHHS poboTu Ha 153 Baronu, mo ynoBineHWIO 00ir Ha 0,03
IOo0M B T. Y. 4epe3 HeNoNpHiiMaHHA 152 HaBaHTaXEHHX BaroHIB; CIOBUIBHEHO 10 TUIAHY 3 NPUYHH
HENpPONOPIIiifHOTO 3MeHIIeHHsT poboTu Ha 3,1%, a ogHOYacHOTO pobodoro mapky Ha 1,9%. lo muHymoro
POKY CHOBUTRHEHO Yepe3: 3MEHIIeHHS poOoTH Ha 156 Barois, mo ymoBinbHMIO 00ir Ha 0,04 106H B T. 4.
yepe3 HeponpuiiMaHHs 168 HaBaHTaXXCHHX BaroHiB, 0 yMoBUIbHMIO 00ir Ha 0,04 n00u; 30UIBIICHHS
pobodoro mapky Ha 187 BarouiB, mo ymnoBuibHHIO 00ir Ha 0,04 100HW; COBUIPHEHO N0 IUIAHY 3 NPUYUH
HETIPOTIOPITiiHOTO 3MeHTIIeHHS poboTH Ha 3,2%, a pobodoro mapky Ha 0,6%.

OOir tpanzutHoro BaroHa y 2017 poui cknagae 0,77 no6., mo y Bigcotkax a0 2016 poKy BUKOHaHO
162,3%, a 1o BiTHOIIIEHHIO JI0 TIaHy, skuil ckinagae 0,81 n06. Bukonano Ha 105,2%.

O6ir mopoxubsoro BaroHa y 2017 pomui ckmagae 1,94 mo0., mo y Bizcorkax a0 2016 poky BHKOHaHO
98,5%, a 1Mo BiTHOIIICHHIO JI0 TUIAHY, sIKUi ckiaagac 2,31 106. pukoHano Ha 119,1%.

Jlo MUHYIIOTO POKY CIOBUIBHEHO 4epe3: 30UIbIIeHHS POO0YOro mapky HMOPOXKHIX Ha 57 BaroHis, 110
yrnoBieHMIIO 00ir Ha 0,07 700H; CHOBUTFHEHO 10 MUHYJIOTO POKY 3 MPUYHH HETIPOIOPIIHHOTO 301bIIICHHS
pobodoro mapky Ha 3,8%, a podotu Ha 2,2%.

BucnoBku. IlpoaHanizyBaBIIM OCHOBHI SIKICHI Ta KUIBKICHI MOKa3HUKH POOOTH IUPEKIil MOXKHA
3pOOUTH BHCHOBOK, IIO MaifKe BCl MOKAa3HUKHA POOOTH BUKOHYIOTHCS B IOBHOMY 0OCS3i, 3aJ0BOJBHAIOUH
IUIaH.
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YK 004.096:656.256
BUBIP CUCTEMU ABTOMATHU30BAHOI'O ITPOEKTYBAHHA U151 PO3POBKU
TEXHIYHOI JOKYMEHTALII ¥ TAJTY31 3AJIIBHUYHOI ABTOMATUKH
xk.m.u. Jlanxo A.0O., k.m.n. Kamenes O.10., Cazaiioaunuii B.I., Yxpaincoxuii depoicasnuil ynisepcumem
3ANI3HUYHO20 mpaHcnopmy, M. XapKis

SELECTION AUTOMATIC DESIGN SYSTEM FOR DEVELOPMENT TECHNICAL
DOCUMENTATION IN THE FIELD OF RAILWAY AUTOMATIC
Ph.D. Lapko A.O., Ph.D. Kameniev O.Y., Sahaidachnyi V.H., Ukrainian State University of Railway
Transport, Kharkiv

Beryn. Ha cooronHimHiil feHs B OisSUIBHOCTI MMPOSKTHUX OpraHizamiil Bce Olbla yacTHHA PO3POOKH
Ta 0(OPMIICHHS NMPOEKTHOI JJOKYMEHTAIlii MepeKIaaloThesl Ha KOMIT I0TEPHY TEXHIKY, IO J03BOJISE 3HAYHO
T IBUIITATH SKICTh MIPOEKTYBaHHA. BHOIp ONTHMabHOT CHCTEMH aBTOMATH30BAaHOTO MPOCKTYBAHHS 3 OIHIET
CTOPOHH € HaJIHHOI0 YMOBOIO €()EKTHBHOTO MPOEKTYBAaHHS, a 3 1HIIIOI CTOPOHH — JOCHTH Ba)KKOIO 3a]1auelo.

Bukian marepiany. Bupimenns 3amadi BUOOpY CHCTEMH aBTOMATHYHOTO NPOCKTYBAaHHS 3aJISKUTh
BiI psimy KpuTepiiB, ToOTO 3amada BHOOPY € OaratokpuTepiaibHO0. B yMoBax 0OMEXEHOI KiTbKOCTI
KpUTEpiiB BHOOPY 1 aNbTEepHATUBHUX BapiaHTIB HaWOUIBII MPOCTHH 1 3pYYHOI0 OpMati3amiero NpUHHATTS
0araToKpuTEepiabHOTO pillIeHHs BUCTYIA€ METO aHaii3y iepapxiii Tomaca Caari [1].

B sixoCTi cHcTeM aBTOMAaTHYHOTO TIPOSKTYBAHHS PO3TIISIHYTO HACTYITHI HAWOIIBII MOMYJISAPHI CUCTEMH:
CATIIP-Anbda [2]; AutoCAD Electrical [3]; EPlan [4]; E3.Series [5]; SolidWorks Electrical [3].

Hns ananizy Oyno oOpaHo HacTyMHi, HAHOUIBII 3HAYYIII 1Sl TPOEKTYBAJIbHUKIB KPUTEPii: CTBOPEHHS
CJIEKTPUYHUX MPUHIHUIOBHX cxeM (Schema); cTBopeHHs Mozenel kKommoHyBaHHsA cuioBux mad (Panel);
ABTOMAaTHYHE TPOKJIAJAHHS APOTIB y MOAENIX KoMmmoHyBaHHS (Wire); aBToMaTH4YHAa MOOYyH0Ba 3BITHOI
nokymenramii (Logic); monmatkosi ¢yHkiioHansHi MoxmBocti (Other). 3a momomMororw MeToay aHalizy
iepapxiii Ha OCHOBI €KCIEPTHUX OI[IHOK OYJIO CTBOPEHO MATPHIIIO JUIsl BH3HAYEHHS BEKTOPY TNIOOATBHHUX
TIPiOPUTETIB.

Tabanus 1 — BusHaueHHs BEKTOp T7100aTbHUX MPIOPUTETIB

ANbTEpHATHBY CHCTEM aBTOMATHYHOTO MPOCKTYBAHHS
Kpurepiit Bara CAIIP- AutoCAD . SolidWorks
P Anbpa Electrical EPlan E3.Series Electrical
Schema 0,08 0,08 0,12 0,34 0,34 0,12
Panel 0,08 0,08 0,25 0,13 0,13 0,41
Wire 0,26 0,07 0,11 0,21 0,21 0,4
Logic 0,45 0,36 0,1 0,27 0,21 0,06
Other 0,13 0,17 0,21 0,09 0,16 0,37
3arasibHa OliHKa 0,2164 0,1313 0,2254 0,2075 0,2168
Panr 3 5 1 4 2

Takox OKpEeMOI0 YBaror CIii BUAUIMTH METOOM Ta 3acO0M aBTOMATH30BAHOT'O MPOEKTYBaHHS, IO
0a3oBaHi Ha rpadoaHATITHIYHOMY IMIXOI IO iHTEpIpeTallii MpoeKToBaHUX 00’ €KTiB. BoHHm mependadaroTh
HasiBHICTh TMEBHOI 000NOHKHM (iHTepdeiicy) KopucTyBaua, 1o 3a0e3liedye BBEACHHS BHXIJIHUX AaHUX Y
reoMeTpUYHi Mojiesi. IX po3BHMTOK CJ1ijl BBa’kaTH He MEHII MEePCTIEKTUBHUM 3a BHILEHaBeieHi [6].

BucHoBku. Buxonsuum 3 pesyipTaTiB po3paxyHKy, OTPHUMaHHX 3a JOINOMOIOI0 METOAY aHallizy
iepapxiif, Kpamow CUCTEMOI0 aBTOMATUYHOTO MTPOSKTYBAHHS IS CTBOPEHHS MTPOCKTIB Y raiy3i 3aJli3HUYHOT
aBTOMatuku BusBmiack EPlan. Haiibinbm He mpuBabIMBOIO CHCTEMOIO, [Tl CTBOPEHHS MPOSKTHHUX PillleHb B
ramy3i 3ami3anaHoi aBromaruku, € AutoCAD Electrical.
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VJIK 681.518.5:656.256
PO3BUTOK 3ACOBIB TEXHIYHOI JIATHOCTUKH IHQOPMAHIFIHO-KEPYIO‘IHX
CUCTEM HA 3AIIBHUYHOMY TPAHCIIOPTI
o0.m.n. Moiiceenxo B.1., k. m.n. Kamenee O.10., I'acécvkuit B.B., Il]eonukina O.B.,
Yrpaincoruil deporcasnuil ynisepcumem 3ani3HUYHO20 Mpancnopmy, M. Xapkis

DEVELOPMENT OF TECHNICAL DIAGNOSTICS MEANS OF INFORMATION-
CONTROL SYSTEMS ON RAILWAY TRANSPORT
Doct. Moiseenko V.1., Ph.D. Kameniev O.Y., Gaievskiy V.V., Shcheblykina O.V.,
Ukrainian state university of railway transport, Kharkiv

Beryn. Ilupoke BnpoBamkeHHS cydacHHX iH(opmauiiiHo-kepytounx cucteM (IKC), moB's3anux i3
yOe3mneueHHsIM pyXy IMOI3iB Ha 3alli3HUYHOMY TPAaHCIIOPTi, BUMArae crenudivyHux MiIXOMiB MIOAO0 iX
TEXHIYHOI JIarHOCTHKU. BiMMOBIIHUM YHHOM OOYMOBIIOETHCS PO3BHUTOK TEXHIYHHX 3aC00iB, IMOKIUKAHHUX
e(eKTHBHO peai30ByBaTH HaJleKHI KOHTPOJIBHO-IIarHOCTHYHI 3aX0/IH.

Bukaan martepiamy. /lo octaHHROTO yacy OCHOBHMMH 3aco0amu TexHi4HOI miarHoctuku IKC Ha
3aJi3HUYHOMY BHKOPHCTOBYBAJINCSI KOMIIOHCHTH HEINEPEPBHOIO Ta apxiBHOrO 300py HaHUX, IO HE
nependavai aKTUBHOTO BIUIMBY Ha cucTeMy. [HTepdeiic kopucTyBaua TEXHIYHHMX 3aCO0IB y TaKoMy
BUMAJIKy BH3HAYA€TbCA aBTOMATH30BaHMMHU poOounMu MicusiMu (APM) TexHIYHOro mnepcoHalry, IO
JIO3BOJISIE TIEPETIISIIaTH KOHTPOJIBHO-11arHOCTHYHY iH(OpMAIIito B pealbHOMY 4Yaci Ta B PeKUMi icTopii.

Jocgin excrutyararttii cydacHux IKC Ha MarictpanbHOMY Ta IPOMHCIOBOMY TPAaHCIIOPTI IMOKa3aB, 110
JOCTOBIpHICTh ()YHKIIOHYBaHHS IJCHCTEM TEXHIYHOI MIarHOCTUKM 3HAYHUM YHHOM 3QJICKUTh BiJ
HaJIMHOCTI Ta O6e3mevHoCTi (PyHKIIIOHYBaHHS JiarHOCTOBaHMUX OaraToKaHAJIFHUX TEXHIYHUX 3aco0iB. ToOTO,
Mae Micrie OyTH 3BOPOTHIN 3B'SI30K MK (DYHKITIOHYBAaHHSAM 00'€KTa Ta Cy0'€KTa TEXHIYHOTO MiarHOCTYyBaHHS
[1]. TIpu Takomy mOpsiAKY pedei HeoOXimHuM € akTuBHUI BB Ha IKC B X0/ AiarHOCTHYHUX TPOLECIYD,
mo Mae OyTH BiZoOpakeHO B METOJOJIOTIUYHMX Ta TEXHIYHUX acmekrax ix peanizauii. Okpemoi yBaru
3aCIIyTOBY€E TaKOX OOMEXKCHICTh CTATHCTHYHWUX JNaHUX, HEOOXIAHWX Ui TOMANBIIOTO IMPOTHO3YBAHHS
MOBE/IIHKHM 00'€KTIB TEXHIYHOTO TiarHOCTyBaHHS [2].

TakuM 4YMHOM, TMOJANBLIIMKA PO3BUTOK 3aco0iB TexHiuHOi amiarHoctukn IKC Ha 3amizHHUYHOMY
TPAHCHOPTI BU3HAYAETHCS TAKUMH HampsMKaMu Ta miaxoxamu [1 - 3]: BhpoBamkeHHS NporpaMHo-
anapaTHuX mifcucreM akTuBHoro BBy Ha IKC, peamizoBanux Ha 0a3i iMITalifHUX Ta KOMOIHOBaHHX
MOJIEIISX; MOTNIMOeHHs iHTepakTuBHOI B3aemoaii IKC sk 3 onepaTHBHUM, Tak i 3 TEXHIYHUM MEPCOHAIOM;
3aMpoBaJKCHHS CIEIiali30BaHOTO IPOTPaAMHOT0 3a0e3MeueHHs, 0 peaii3ye MeToan 00poOKH 0OMEKEHUX
CTaTUCTHUYHHUX JaHUX Tpo (PYHKIIOHYBAHHSI CHCTEeMH (METOIIB HEPIiBHOTOUYHHUX CIIOCTECPE)KCHD,
MaKCUMaJIbHOI TMpaBaomoAiOHOCTI, po3nomairy CThIOfEHTa TOIO) 3 METOI0 HOTO TPOTHO3YBAHHS;
BUKOPUCTaHHS TNPOTrpaMHHUX 3aco0iB oOmnepaTHMBHOI peKoH]irypamii 00'€KTiB AiarHOCTYBaHHS Ha OCHOBI
amapary rpado-GyHKITIOHATBPHOTO CHHTE3Y.

Ilomepennss ampoOariisi HOBITHIX 3acO0iB  TEXHIYHOTO [IarHOCTyBaHHS Ha IPOMHCIOBOMY
3aJI3HUYHOMY TPaHCIIOPTi MiATBEpAMIIA JOBOJII BUCOKY IOCTOBIPHICTB iX 3aCTOCYBaHHS.

BucHoBku. Takum umHOM, ycmix mopanbinoro BopoBamkeHHs IKC Ha 3ami3HHYHOMY TpaHCHOPTI
3QJIEKUTh BiJl 3a0€3MEYeHHS TOCTOBIPHOCTI iX TEXHIYHOI IIaTHOCTHKH. Y CBOIO 4Yepry II¢ BHMarae
3allpOBaKCHHS TIEPEIOBUX TEXHOJIOTIH Ta 3aco0iB MiarHOCTYBaHHS, L0 MPOMOHYIOThCS y MPOBEACHOMY
HAYKOBO-TIPUKIaJHOMY JOCTIIKEHHI.
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YK 656.224
IHTEPMOJAJIBHI TPAHCITOPTHI CUCTEMHU I ®OPMYBAHHA JIOTICTUYHUX
JJAHIIOI'IB ITACAXKHUPOIIOTOKIB
k.m.n. Ilpumauenxo I'.0., Innapionos €.B., Yrpaincokuii Oepoicaghuil yHigepcumem 3anisHUYHO20
mpancnopmy, m. Xapxie

INTERMODAL TRANSPORTATION SYSTEMS AND FORMATION OF LOGISTIC
CHAINS OF TRAFFIC FLOWS OF PASSENGERS
Ph.D. Prymachenko H.O., lllarionov E.V., Ukrainian State University of Railway Transport, Kharkiv

Introduction. Intermodal transport systems are characterized by the possibility of carriage "from door
to door" based on the principles of logistics. At each stage of the transportation process, the balance of the
number of seats offered to passengers is ensured in accordance with the level of demand. Delivery of
passengers on the route is carried out by various modes of transport, working on a single agreed schedule.
Transportation is carried out by one legal entity (organization), which can carry out transportation
independently or entrust this process to other transport companies. The trip is carried out on the basis of a
single transport document for all modes of transport on the route. In addition, a single level of passenger
service is provided throughout the entire route on all modes of transport, in accordance with the class of
travel.

Presentation of the material. Intermodal transport systems in passenger traffic are divided into
complete and incomplete ones. Complete is called a complex of two or more types of transport having the
appropriate quantitative characteristics and qualitative parameters and operate according to a single agreed
schedule and a single cross-country travel document (ticket) "from door to door”. At this stage of the
development of the transport industry in Ukraine, only incomplete intermodal transport systems are used.
The incomplete difference is that its organizer carries passengers not "from door to door", but only at a
separate stage of the transfer route. For example, with the help of an intermodal transport system, which
includes a train and a bus, passengers are taken to the main bus station and then independently organize their
trip using urban transport. The incomplete intermodal transport system does not guarantee the passenger the
coherence of the schedules of the movement of the modes of transport and the balance of places that they
offer.

In order to implement the full intermodal transport system in Ukraine, it is necessary to solve the issue
of developing and implementing a single travel document (ticket) for all modes of transport included in the
intermodal transport system. The first steps have already been taken in this direction, now the only travel
document for the urban transport in Lviv is in place and it is planned to introduce such technology in Kyiv
and Kharkiv. But the main question remains about the use of a single fare ticket on aviation, rail and road
transport of long distance.

Intermodal transport system in long-distance passenger communication can be organized under the
following conditions. To deliver residents of major cities to airports, train stations and other transport
terminals. Residents of large cities of Ukraine often carry out business and recreational trips around the
country, while using long-distance passenger trains, air and road transport. In order to ensure fast and
comfortable delivery of the metropolitan population to transport terminals, it is necessary to create
intermodal transport systems of different types based on the construction of logistic chains (figure 1)

-
LDT 7 LDT

Figure 1 — Example of logistics chain for serving long-distance passenger traffic, LDT — Long distance train;
P — Plane; SET — Suburban electric train; B — Bus; T — Taxi; UT — Urban transport

Conclusion. In general, the creation of an intermodal transport system of passenger traffic is aimed at
the rational unification of modes of transport with the use of technical means to reduce unproductive
downtime of socially significant and paying segments of passenger traffic and the organization of
coordinated high-quality passenger services for obtaining guaranteed revenues from transport services that
will ensure non-destructive work of modes of transport.
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VK 629.4.077:629.463 _
JOCIIIKEHHSA ITPUYUH BUHUKHEHHSA AYAJIBHOI'O ®PUKIINMHOI'O 3HOCY
I'AJIBMIBHUX KOJIOJOK BAHTAKHUX BAI'OHIB

k.m.n. Pasnwok B.I., Vkpaincekuii Oepacasnuil ynisepcumem 3ani3HUYHO20 MpaHcnopmy, m. Xapkis

STUDY OF THE CAUSES OF THE DUAL FRICTION SITUATION OF BASKET
CARTONS OF CARGO WAGONS
Ph.D. Ravlyuk V., Ukrainian State University of Railway Transport, Kharkov

Beryn. IaTencudikamis mporecy IepeBe3¢Hb BaHTAXKIB 3alli3HUYHAM TPAHCIIOPTOM 3YMOBIIOE
HEOOXIMHICTh YJIOCKOHAJICHHS Ta BIPOBAKCHHS B EKCIUTyaTallil0o OUIbII e(QEeKTUBHMX Ta HaIIHHUX
KOHCTPYKIIi pyxoMoro ckiany. OmHUM i3 HaWOINbII BXXKMBAHUX TPAHCHOPTHHUX 3aCO0IB Ha 3aji3HUII €
BaHTa)XHI BaroHW. TeXHIKO-eKOHOMIUHI IMOKa3HWKH poOOTH BaHTaxHuX BaroHiB IIAT "VYxkpzamizaums"
CBiT4aTh MPO TE, IO 3a YBEPTH CTOJITTSA HE3aJEHKHOCTI YKpaiHW TalbMIiBHI CHCTEMH BAaHTaXHHUX IIOi3IIiB
CTajJH AyXe BPasiHBI B Cy4aCHHX YMOBax eKCIUTyaTamii i y OUIbIIOCTI BarOHHOTO MapKy 3HAXOMASATHCS y
He3a10BUIbHOMY cTaHi. Y 3B’s13Ky 3 uM B [IAT "VYkp3anisauus” 1 y NpoBiIHUX ycTaHOBAX, SIKi BiHOCSTHCS
JI0 3ATI3HUIHOTO TPAHCIIOPTY, BUKOHYIOTHCS POOOTH IMIOAO MIiABUINCHHS HAMIMHOCTI TaJbM BaHTAKHHUX
noi3xis [1, 2].

Buknax martepiany. ['apanTyBaHHs HaliliHOT pOOOTH TalbMiBHOTO OOJIaJIHAHHS BAaHTAXXKHUX BaroHiB,
o0 B HAWOUTBIINA Mipi crpusie epeKTHBHOCTI iX Aii B yMOBaX iHTEHCHBHOI €KCIUTyaTallii Ha 3aJTi3HHUIIIX
Ykpainu, € OJHI€I0 3 TOJIOBHUX MPOOJIEM YJOCKOHAIEHHS PO3PaXyHKOBUX METOMAIB KOHCTPYKIIT MEXaHIqHOT
YaCTHUHHU TajbMa i CUCTEMH ii TEXHIYHOT'O OOCITYTrOBYBaHHS Ta pEMOHTY BaroHis B 1iiomy [1].

VY ranbMiBHHX BaXiJbHUX II€pelladyax BaHTRKHUX BAaroHiB i3 KOJOJKOBHM TajlbMOM XapakKTEpPHOIO
OCOOJIMBICTIO € OJTHOOIYHE PO3TAITyBaHHS KOJIOAOK, SIKi MPUTUCKYIOTHCS IO TIOBEPXOHb KOUEHHS KOJIICHUX
map. Cami TranbpMiBHI KOJIOJKHM 3aKpiIUTIOIOTBCA JKOPCTKO Ha TalbMIBHIA Oanmii — Tpiladrem Ta
PO3TaIIOBYIOTECS Y TAIbMIBHIN CHCTEMI Bi3Ka BiJIHOCHO KOIIIC.

3a 3i0paHuM, B YMOBaX €KCIUTyaTallii, CTAaTUCTHYHAM MaTepiajioM BCTAHOBJICHO, IO XapaKTep 3HOCY
raJibMiBHUX KOJIOJIOK y BAaHT@XHMX BaroHaX HE BIJIOBIJa€ 3arajibHONMPUHHITOMY KIMHOMOAIOHOMY
3HOCY [3]. [IpoBeseHi TOCHiPKEHHS JO3BOJIWIN BIIEPIIIC BUIIIUTU CIICIU(IYHUN 3HOC TaJIbMIBHUX KOJIOJIOK,
3-32 AKOTO TUIBKM Ha iX BEPXHIX YaCTMHAX PO3IIOYATKOBYETHCS Ta iHTEHCHBHO I BHUIIEpPEIKAIOUH 3POCTAE
MiclieBa (ppuKIiiHA CTEPTICTh HE MiJ Yac TajJbMyBaHb, a KOJM BilOYBAa€ThCS OCHOBHUH PYyX BaroHiB y
PEXUMaXx TATH Ta BUOITY.

BcranoBneHo, 1o Take HeTaTWBHE sIBUILE BiIOYBAETHCS Yepe3 HEJOCKOHATY KOHCTPYKLIIO TpiaHTrens
Ta HU3bKY HaAIHHICTh MPUCTPOIO PiIBHOMIPHOTO BiIBEIEHHS KOJIOIOK Bix KoJjiic. Uepes 11e 3a BIIaCHOIO Baroio
Jeranedl raubMIBHOT CHCTeMH BHHUKae rpaBiTamiiina cuina N (pucyHok 1, a), mij Ji€to sikoi BiIOYBaeThCs
CXWISIHHSL KOJIOJKM TOBEPTaHHSIM HAaBKOJO miapHipa d 10 mpuTHCHeHHS 3ycwuisiMm G B Kosieco, IO
obepTaeThes. 3a 301IbIIeHASIM (PPUKIIIHHOTO 3HOCY YTBOPIOETHCS TUTomuHa Q, Ha SKii pO3MOIIIAETHCS CHia
G nutoMuM 3yCHIUIAM (. [1i7 Ji€X0 TaKUX 3YCHIIb YTBOPIOETBCS chia TepTs F.,, a B KOHTaKTi Kojeca 3
PEHMKOI0 BUHHKAE 1 peai3y€eThbes 3yCUilIs onopy B, KOUeHHs Kojeca.

3a CKJIaZieHOI0 PO3PaxyHKOBOIO CXEMOIO (PUCYHOK 1, a) MOXKHA 3alMcaTH PiBHAHHS:

N-a=G-b, ssimu G =12 )
b
ne N — rpagiTarliifHa cuiia, 10 YTBOPIOETHCSI BiJl Bar JeTajieii raibMiBHOT CUCTEMH Bi3Ka,
G — cuna IpUTHCHEHHS BEPXiBKHM KOJOAKHU A0 KOJeca;
@ — BiJCTaHb Bix mapHipa d MasTHUKOBOI INiIBICKH 0 MIApHipa c;
6 — BIZICTaHb BiJ] MIApHipa ¢ 10 Touku aii cuim G.
Cuna tepts F.,, Bu3HauaeThes 3a 3aKkoHoM Kynona-AMOHTOHA!
Fo, =G0, ()

.
ae ¢, — KoedilieHT TepTs KOJIOIKH IO KOJIECY.

Cuna F., mig gac pyxy (o0epTaHHi Kolleca @) peami3yeThCsl Y KOHTAKTI MiIX KOJIECOM i peHKOlo, 1110
YTBOPIOE IIKIIJTUBO Mif0Yy CHIIy OMOpPY pyxoBi, To6to F.,=B,, (pucyHok 1, a) i, K HACTIIOK, 30iIbIIyE
BUTpPATH €HEPTOHOCIIB Ha TATY MOI3/IiB.

[Tig wac ranbMyBaHHS KOJOJIKOIO 3 BEPXHBOIO CTEPTICTIO cuia K HATUCHEHHS Ha KOJOJKY, CHIOHYKA€e
MOBOPOT ii HaBKoIO Touku A (pucyHok 1, 0). Tomy, BepxHs, BKe cTepTa YacTHHA KOJIOJKH, BIIXOIUTH BiJ
MOBEPXHI KOYEHHsI KoJieca Ta HE MpHUMaE y4acTi B TanbMyBaHHI. HIDKHS 9acTHHA KOJOAKH TMPUTHCKYETHCS
10 KoJjeca, ajle € BKOPOUEHOI0 Yepe3 IO MUTOMI TalbMiBHI HATHCHEHHS (], MEPEpO3NOIIISIOTECS B3IOBXK
KOJIOJKHM HEpIiBHOMIpHO. Y BEpXHii YacTWHI KOHIIEHTPYIOTBCA 3HAYHO OiNbImi i A0 HHU3Y IOCTYIOBO
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3MEHIIYIOTHCS. [IpomopmiitHO 3MiHIOIOTECS 1HTEHCHUBHICTH 3HOCY KOJIOIKH 1 TeMIlepaTypa TepThOBOI Imapu
IiJ] Yac rajgbMyBaHb.
a

)

Pucynok 1 — Cxema: a) BIATBOPEHHS ITOYATKOBOT'O OCEPEJIKY CTHPAHHS BEPXHBOI'O KPar KOJIOIKH IIiJT 4ac
pyxy 0e3 rajJbMyBaHb; 0) TaIbMyBaHHS KOJIOJKOBUM T'aJIbMOM BaHTa)KHOTO BaroHa 3 YTBOPECHHSM JyaJIbHOTO
(GPUKIIHHOTO 3HOCY KOJIOAKU

Pe3ynbryroue 3HadeHHS TaabMIBHOI CHJIM 32 HASBHICTIO TYaIBHOTO 3HOCY KOJOIKU (PUCYHOK 2) Mae
BUTJISIA;

Bm =Few =K-9,.-4,, (3)

ne A, — Koe]ilieHT 3MEHUIEHHs CHIIM TEPTS Y€PE3 AyaTbHUN 3HOC KOJIOIKH.

s
Pucynok 2 — Cxema ranbMiBHOIT KOJIOAKH 3 yaJlbHUM 3HOCOM: | — IJIOMIMHA BEPXHBOI CTEPTOCTI;
2 — MJIOUIMHA HWYKHBOT CTEPTOCTI; 3 — JiHIs po3MeKyBaHHS IIOIIIH
3a pe3ynapTaTaMH BUKOHAHUX IOCHIDKEHL PO3POOIIIOTHCS BapiaHTH MOJEpPHi3aIllii TpiaHTens Ta

MIPUCTPOIO PIBHOMIPHOTO BiJIBEACHHS KOJIOJOK 3 METOIO JIIKBiJIallii TyaJbHOTO 3HOCY TAJIbMIBHHX KOJIOJOK Y
BaHTA)KHUX BaroHax.

BucHoBku.

1. Jlns BUAUIEHHS OCOOJMBOTO XapakTepy ABOIUIONIMHHOTO MEPEIOMHOr0 Mpodiito 3HOCY TajabMiBHUX
KOJIOJIOK, IO Ma€ MiCIe y BEJIMKIH KUTBKOCTI TadbM CY4YacHHUX BaHTAXXHUX BaroHIiB, BIIEPIIE BBEICHO
MOHSITTS TyallbHOTO (PPUKLIHHOTO 3HOCY TallbMiBHUX KONIOMOK (32 (pOpMYyIO0 CXeMaTWYHO HaBEICHOIO Ha
PHUCYHKY 2).

2. 3a HaAsABHOCTI AYyaJIbHOTO 3HOCY TajbMIBHMX KOJIOJIOK IPOLIEC TaJibMyBaHHS y IMoi3aax HaOyBae
HEraTUBHUX HACTIJKIB: MiJBUIIECHHS TEMIEpaTypH TepPTS B Mapi KOJOJKA-KOJIIECO CIPUYMHSE iHTCHCUBHUN
HEpIBHOMIPHHUI 3HOC KOJIOJOK; 3MEHIIYE Pecypc KOJOIOK i KOJIC; MOTIpIIye e(peKTUBHICTh TaaIbMyBaHb Y
Moi37ax; 3pOCTal0Th BUTPATH EHEPTOHOCIIB Ha TATY MOi3/iB.

3. [ocraBneHa akTyaidbHa 3ajaada PO3POOKM TEXHIYHMX 3ac00iB JJIS JIKBifamii JyaJlbHOTO 3HOCY
TaJIbMiBHUX KOJIOJIOK BaHT)XHUX BaroHiB.

Cnucok Mocu/jiaHb.

1. baGaes A. M. [lpuHumn nii, po3paxyHKH Ta OCHOBU €KCIUTyaTalii rajJibM PyXOMOI'O CKIIaay 3ajli3HHLb
[Texct]: HaBu. moci6. / A. M. babaes, [I. B. Amurpies. — K. : JETVYT, 2007. — 176 c.

2. Po3poOka KOHCTPYKTOPCHKO-TEXHOJIOTIYHOI JTOKYMEHTAIlii Ha TMPOBEACHHS MOJCpHI3aIlii TaJlbMiBHUX
BOXKUIFHUX TIepeaad Bi3KiB BaHTXHHUX BaroHiB : 3BiT mpo HJIP (3akmrod.) : VYkp. mepk. akaj. 3aji3HHY.
TpaHci. ; kep. MaptunoB I. E. ; Bukon.: PaBmok B. I'. [ra in.] — X., 2012. — 53 c. — bi6miorp.: c. 44. -
Ne 1P 0111U008972.

3. PaBmok B. . [llomo BW3HAueHHS CHWIIOBHX IIEPETBOPEHb IPU KIWHONOAIOHOMY 3HOCI TajJbMiBHHX
KOJIOOK BaHTaxHuX BaroHiB / B. I'. Pasmiok // Bichuk HTY «XIII». Cepis: uHamika 1 MilIHICTh MalllH. —
X.: HTY «XIll», 2017. — Ne 40 (1262). — C. 75-80.
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YK 629.113
MEXATPOHHA CUCTEMA PEI'YJIIOBAHHS KYTIB CXOKEHHSA
KOJIIC ABTOMOBILJIA
x.m.u. IHlepouna A.B., x.m.u. /[yoapenxo O.B., x.m.n. Cocuk A.1Q., 3anopizvkuti HayionaibHull
mexniunull yHigepcumem, Yxkpaina

MECHATRONIC SYSTEM ADJUSTMENT TOE-IN OF WHEELS VEHICLE
Ph.D. Shcherbyna A.V., Ph.D. Dudarenko O.V., Ph.D. Sosyk A.Y., Zaporizhzhya National Technical
University, Ukraine

Beryn. Bimomo, 110 mpaBWiIbHE PETyINIOBAaHHS KYTiB CXOKECHHS KOJIC Ha aBTOMOOLTI B CTaTHUYIHIM
MOJIOKEHHI BaXJIMBE, alie¢ II¢ BAXKIMBINIE TE, MO BiAOYBAEThCA 31 CXOMKCHHSIM Haaaidi, TOOTO YH
30epiraeTbcs CXOMKEHHS KOJIC MpH pyci aBToMOOIS abo 3MIHIOETBCS il Yac XOAIB CTHCKY Ta Bif0oro
miaBicku. SIk mokazanu JociipkeHns [1, 2] KyTH CXOKEHHsI KOJIC 3MIHIOIOTHCS TIPU PyCi aBTOMOOLIIS, TpH
IbOMY Ha Pi3HHX PEKUMaX PyXy aBTOMOOLISA AMHAMIiKa 3MIHH KYTiB CXOJKCHHS KOJIC pi3HA. 3MiHU KYTIiB
CXOJUKEHHS KOJIIC MiJ] Yac pyXy aBTOMOOLIS MOXKYTh OyTH HACIiIKOM HE3aJOBIIbHOT KIHEMaTHKH PYJIHOBOTO
KepyBaHHA a0o pgedopmarii geraneid y pe3ynbTaTi TMEPEeBaHTAXKEHHS, aje MOXYTh OYyTH CTBOpeHi i
CIIEIiaIbHO - IS OJepKaHHS MIEBHUX IMapaMeTpPiB CTIMKOCTI Ta kKepoBaHOCTI aBToM0oOWTA. [1[00 y 3B'sI3KY i3
BiJIBEJICHHSIM IIIMH HE B1IOYBaJOCS MiJBHUILIEHOTO 3HOINYBaHHS W HE OYJIO MiJBHIIECHOTO OMOPY KOYCHHIO, a
TaK0X HE CTBOPIOBAJKCS MEPEIIKOIU MPSIMOIIHIHHOMY pyXy aBTOMOOLIS B ifieali He MOBUHHO OyTH HisIKUX
3MiH CXOKEHHS KOJIiC TIPH PyCi aBTOMOOLIS 110 TOPOKHBEOMY ITOKPHUTTIO.

Buxaax marepiaay. Ilomomatm Buine nepepaxoBaHi HEHOJIKM TIOBUHHI MEXaTPOHHI CHCTEMH
peryJioBaHHs KYTiB CXOPKEHHs KoJjic. JlaHHI cucTeMM MOBHHHI MO TMOKAa3HWKaM JaT4YHKIB, HaIlPHKIAL,
NPUCKOPEHHsT Yd OOKOBOI CHJIM Ha KOJECi, 3a JIONOMOTOI0 EJIEKTPUYHHMX HPUBOMAIB 3MIHIOBATH KYTH
cxolkeHHs. Tpeba 3a3HAa4YMTH, M0 CYYAaCHHH PO3BUTOK TEXHIKM Ta EJIEKTPOHIKH BXKE JIO3BOJISIE BECTH
PO3pOOKH TaKuX MeXaTpPOHHUX cucTeM. [IpuKinan Takoi MeXaTpOHHOI CUCTEMH MPECTaBICHO Ha pHcC. 1.

710 o]

[ 4]
Jl_l_J}
1 ,

Pucynok — 1 [IpuHumnoBa cxeMa aKTHUBHOI CUCTEMH PETYJIIOBaHHS KYTiB CXOJKEHHS KOJiC

[Ipu3HadyeHHss Takoi CHCTEMH, 3a pPaxXyHOK aBTOMATUYHOTO PETYIIOBAHHA CXO/UKEHHS KOJIIC
MiATPUMYBATU MiHIMAJIbHI 3HaYeHHSI OOKOBHMX CHJI y IUIONIMHI KOHTAKTy KoJieca 13 I0pPOror. 3aBIsSKU [bOMY
peali3oBYIOThCS MAaKCUMAJIbHI TIO3JIOBXKHI CHJIM B IUIOIIMHI KOHTAKTy KOXXHOTO Kojieca SK MpH
MpSAMOJIHIHHOMY pyci aBTOMOOINS, Tak 1 TpPWU pPO3roHI Ta TalbMyBaHHI, a OTXKE, TAKUM YHHOM
3a0e3mnedyeThest Haiikpalra 00KOBa CTiHKiCTh aBTOMOO1IIA.

Pobota maHoi cuctemMu 3BOIUTHCS O HACTYITHOTO, HAMPUKIIA/, TIPH PYCi N0 MPsMil 1 O3UTHBHOMY
KYTi CXOJDKEHHI Ha KoJieca JiIOTh OOKOBI CHIIH, SIKi CIIPSIMOBaHi yCcepeIuHy, J0 IMO3J0BXKHBOI OChOBOI JIiHIi
aBTomMo0insa. JlaTuanku 1, BUSBUBINN HAsBHICTH ITUX CHJI, BUJAIOTH Y OJIOK KepYBaHHS 2 BiATOBIIHI CUTHAJIH.
Brnok 2 BupoOnse KoMaHIy Ha CKOPOYCHHS IIOBKMHHM IIONEPEYHOi TSI 3 Ta Mepeiae Mo KOMaHIy
BUKOHABYOMY TpUCTpOto 4. [IpucTpiii 3a JOMOMOTOI0 €ICKTPONPUBOAY BUKOHYE KOMAaHY, 3MEHIIYIOYH TUM
CaMHM TIO3UTHUBHE 3HAYCHHS KyTa CXOJDKEHHS Ta 3BOASYN OOKOBI CHIJIH JI0 MiHIMyMy. SIKIIIO KYT CXOKEHHS
Mo JISSIKAM MPHYMHAM CTa€ HETAaTUBHUM, TO yC€ BiJIOYBa€ThCs HABIAKH, TOOTO OJIOK KepyBaHHS 2 TOAAE
KOMaH 1y Ha 301IbIICHHS TOBXKUHHU TOMEPEYHOT TATH.

BucnoBku. Taka MexaTpoHHA cCHCTeMa JTO3BOJIUTH MIATPUMYBATH ONTUMAIIbHI KYTH CXOJKEHHS KOJIIC
Ha yCIX PeKHMax pyxXy aBTOMOOINIs, 3a0€3MeUNBITN THM CaMHM Kpallli TOKa3HUKH KEPOBAHOCTI Ta CTIHKOCTI
aBTOMOO1JIs1, HOTO MATMBHOT €KOHOMIYHOCTI Ta 3HOITYBaHHSI IIIHH.

CHuCcOK MOCUJIaHb.

1. BepOumpkwii B. I'. JlocmimkeHHS KyTiB CXOKEHHS KOJIC TIPH Pi3HUX IIBHUAKOCTIX pyXy aBToMoOuTT / B. T
BepOunpkuii, A. B. lllepbuna // ABToMo6116 1 Enextponika. Cyvacui Texnonorii. — 2016. — Ne10. — C. 81-85.

2. Hlepbuna A. B. JlocmikeHHS KyTiB CXOJKeHHsI Koiic aBromoOuns / A. B. lllepOuna // Ilpuknanni
HayKOBO-TEXHIYHI JTOCIiKEHHS: MaTepiand MiKHAPOAHOI HAYKOBO-TIPAKTUYHOI KOH(EpeHIii, 5-7 KBiTHA
2017 p. — IBano-®pankiscek: Cumdonis dopre, 2017. — C. 151.
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VK 629.1
MOAEJIb JJIsA UCCJIEJOBAHUA HAI'PY30K B TPAHCMUCCHUH
IEPEJHEITPUBOJHOI'O ABTOMOBNJISA C MEXAHUYECKHUM BAPUATOPOM

x.m.u. Cuoopoe C.A., Conuu 0.A., beropyccxuil HayuoHanbHulLll mexuuyeckull ynugepcumem, 2. Munck

MODEL FOR RESEARCH OF LOADS IN THE TRANSMISSION OF
A FRONT-WHEEL CAR WITH MECHANICAL VARIATOR
Ph.D. Sidarau S.4., Sonich 0O.4., Belarusian National Technical University, Minsk

B Hacrosiiee BpeMs pU MIPOEKTUPOBAHUN KOJIECHBIX TPAHCIIOPTHBIX CPEACTB IOBCEMECTHO LIMPOKO
MPUMEHSIFOTCS TTaKeThl KOMITBIOTEPHOTO MojenupoBanus, Hanpumep LMS Imagine.Lab AMESim.
[IpeumyinecTBaMM JAaHHOTO TMAaKeTa SIBISETCS JIOCTATOYHO OOIIMpHAas OMOIMOTEKa BCTPOCHHBIX
KOMITOHEHTOB, MPEACTaBJISIONINX MOAEIH Y3JI0B M arperaToB MalllWH, YTO MO3BOJIIET OBICTPO CO37aBaTh U
paccUMUThIBATh MIOBEIECHHUE CIIOKHBIX MEXAaTPOHHBIX CUCTEM, BOSMOKHOCTb CO3/1aHHUSI HHTYUTHBHO ITOHATHOTO
3CKM3a MOJENU C TOMOIIBI0 HMHTEPAaKTHUBHOTO TIpauyeckoro uHTepdeiica, a Takke BO3MOXKHOCTb
B3aUMOJEHUCTBUS ¢ APYTHMMHU nporpammamu, Hanpumep, MATLAB Simulink.

Pabotaukamu kadenpsr "ABTOMOOMIH" ¥ HAyIHO-UCCIIEIOBATEIBCKON UCITBITATEILHON TabopaTopuu
TPaHCIIOPTHBIX CPEJICTB belopycckoro HaMOHATBLHOTO TEXHHYECKOTO YHHBEpcUTETa paszpaboraHa
WMHUTaOHHAs MOAEJb, NPUBEJICHHAs Ha PUCYHKE |, TO3BOJIAIONIAs MPOBOAUTH MCCIENOBAHUSI HATPY30K,
BO3HHKAIOLINX B 3JIEMEHTaX TPAHCMHUCCHH, TAKUX KaK MEXaHUYECKUH OeccTyleHuaThlil BApHaTop, LeCTepHH
TJIABHOM Mepesiaull U MexkoJecHoro auddepeHima, moixyocH, KapJaHHble IMapHUPhI IepeIHETPHUBOTHOTO
JIETKOBOTO aBTOMOOMJISL.

Variator

10

| Left road signal Right road signal i

' Angle signal

| [,

[ @ |
PI/IC}/HOK 1 - Cxema MOACIN JJId UCCIIEAOBAHUA HArpy>KE€HHOCTU TPAHCMUCCUU aBTOMOOMIIS C BapuaTopom

[MogMonmens nmBUTATENs] JOCTATOYHO MPOCTa M BKIIOYAT B CeOS UCTOYHHMK KPYTSIErO MOMEHTA C
OTpaHWYCHHEM II0 YacTOTE BpallleHUs, M3MEHEHHE KOTOPOTO MOXHO OINHCaTh B TaOIMYHOM BHUJE, U
YUHUTHIBAa€T WHEPIIMOHHBIE, YNPYTHe W JWCCUNATHBHBIE JSJIEMEHTHI NMPHBOAA TPAHCMHUCCHH. BBIXOIHBIM
rapaMeTpoM JaHHOHW MOJMOJCIH SBJISICTCS KPYTAIIUA MOMeHT. [lonMoiens MOKeT ObITh UCTIOIh30BaHA KaK
JUTS. MOJISITHPOBAHHUS JBUTATEINS BHYTPEHHETO CTOPAHHS, TaK M SIEKTPOIBUTATEIIS.

ITogmomens OeccTynmeHYaToro MexaHHMYeckoro Bapmaropa n3 OuOmmorekm IFP Drive mo3Bomser
YYUATHIBATH MOMEHTBI HMHEPIIMU BEOYIIErO M BEIOMOTrO INKHBOB, KO3((OUIUEHT TpeHHs, KOIPPHUIMESHT
MOJIC3HOTO JeHCTBHUA. BXOIHBIMU MapaMeTpaMu TOIMOJICIN SIBJISFOTCS COCTOSIHME MY(ThI CIEIUICHUS U
repeaToYHoe OTHOIIeHHe. Takke C HCIOJb30BaHWEM CTaHNAPTHBIX 3JIeMEHTOB OuOmmoTeku Powertrain
OBLI JIOCTaTOYHO MOAPOOHO CMOJICIIUPOBAHBI MEXOCEBOH TU(PepeHIInal, MOIyoCcH, KapJlaHHbIe MIaAPHUPHIL.
BHyTpeHHI/IC napamMeTpsbl 3JIEMCHTOB, BXOAAIIUX B MTOAMOACIIN, YUUTBIBAIOT KUHEMATUYCCKUC NEPCAATOYHBIC
OTHOIIICHUS, MHEPIIMOHHbBIE, YIPYTHe W JUCCUIATHBHBIE XapaKTePUCTUKH. B 9acTHOCTH KHHEMaTHUYECKUE
nmapaMmeTpsl 1mectepeH auddepeHnuana, X MOMEHTH HHEPINH, MTapaMeTpPhl )KeCTKOCTA U JAeMIT(hUPOBaHUS
MOJTyOCeH, yToJl KapAaHHOTO IAPHUPA W PA3HOCTh (ha3 MEXIy ero Beayliel U BeJJOMOW YacTsIMU.

Hcnonk3oBaHHas TOAMO/IEIb IIMHBI B KOHTAKTE C IOPOTO, BXOAUT B Ty ke Oubinotexy. [loamonens
YYHUTHIBACT WHEPIMIO KOJIeCca, BEPTHKAIBHYIO Harpy3Ky OT Beca KOJECHOH MAallWHBI, H3MEHSIONIYIOCS TPH
U3MCHCHUUN YIJIa HOI[’I)eMa/CHYCKa, a TaxK)XE MO3BOJIACT OTACIBHO YYHTHLIBATH MOMCHT COIIPOTHBJICHUSA U
TOPMO3HOM MOMEHT.
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YK 656.073.436
YIAOCKOHAJIEHHSA CITOCOBY BUSIBJEHHA ITOXKEKI Y BAT'OHAX 3
HEBE3IIEYHUMMU BAHTAKKAMU
xk.m.n. 3anapa B.M., x.m.u. 3anapa A.B., Yrpaincokuil depoicasnuil ynigepcunent 3aii3HUYHO20
mpancnopmy, m. Xapxie

IMPROVING THE METHOD OF DETERMINING FIRE IN CARBONS WITH
DANGEROUS CARGOES
Ph.D. Zapara V.M., Ph.D. Zapara Y.V., Ukrainian State University of Railway Transport, Kharkiv

Beryn. IlepeBe3eHHss HeOe3NEYHUX BaHTAXKIB IOB’SI3aHE 3 MOXJIMBUM BUHUKHCHHSM 3arpo3u
3JIOPOB'tO 1 XKUTTIO JFOZICH, MaliHy a00 HABKOJIMITHBOMY CepeAOBHUIINY. TOMY MiArOTOBKA TAKMX BAHTAXKIB J0
MIepPEeBE3CHHSI Ta OpPTaHi3allis iX MPOCyBaHHS MOBHHHI MMOBHICTIO BiAMOBiAaTH BUMOTaM OE3IeKH.

Buxnang martepiajy. B ocHOBY HOBOTO crmocoOy TOKJIaJCHO IMOKPAIICHHS POOOTH 3 BHUSBIICHHS,
raciHHs MOXKeXi Y BaroHax 3ali3HHYHOTO TPAHCHOPTY IUISIXOM BBEACHHS HOBUX TEXHIYHHX Omepamii i ix
3B’SI3KY, SIKHH JO3BOJHUTH TOKPAIIUTH POOOTY 3 BHSBIIEHHS, TaCIHHS MMOKEX] y BaroHax, a TaKoX JI03BOJIUTh
BUSIBJIAITH, 1H(GOPMYBaTH 1 BHKOHYBAaTH IIOKEXKOTACIHHS Yy BaroHaxX ITiI dac IEPEBE3CHHs HEOE3NMETHHMX
BaHTaXIB, BUKIIOYHTH JIIOJCHKUN (AKTOp MPH BUSABJICHHI IMOXEXI y BaroHax, JO3BOJUTh aBTOMATHYHO
BKITIOUHTH MPUCTPOI MOKEKOTACIHHSA Ta iHPOPMYBaTH MAIIMHICTA 1 MPOBIJHKKA IO CYNIPOBOAY HEOE3MEUHUX
BaHTaXiB, HAa HAOIIKYIH CTAHIIIT - 4eprOBOTO 10 CTaHIIii, MAHEBPOBOTO JUCIIETYEPA, MIOI3HOTO TUCTIeTYEpa,
ABTOMATUYHO BKJIFOYAE TIPUCTPOT MOKEIKOTACIHHSL.

Ls 3amaua BUpILIyETbCA THM, L0 LUIIXOM Iepenadi iHpopmMamii 10 CHUCTEMH KepyBaHHsS Ipo
MIO’KEXHY O€3MeKy y BaroHaX, MOMEpPeIHb0 PO3POOISIOTH ABTOHOMHHUI MOAYJIh KEPYBaHHS Ta KOHTPOJIO, a
IiCHIs 3aBaHTA)KEHHS BaroHy HEOE3NMEeYHWM BaHTaXKEM JI0 aBTOHOMHOTO MOJYJIO KepyBaHHS Ta KOHTPOJIIIO
3aHOCATH JIaHI PO OCOOJIMBOCTI BaHTAXy, MPU [BOMY O aBTOHOMHOT'O MOJYJIO KEpyBaHHS Ta KOHTPOJIO
T IKITFOYA0Th TTOXKE)KHI CITOBIIIYBadi, a Y BUNAAKY BHSBJICHHS 3aropsSHHS y BaroHi ITiJ 4ac IepeBe3cHHS
HeOe3MeuyHuX BaHTaXIB 3a JIONMOMOTOI AaBTOHOMHOTO MOXYJS KEpyBaHHS Ta KOHTPOJIO BKIIOYAIOTH
MPUCTPOI MOKEKOTACIHHS Ta TEPEAAl0Th 1HPOPMAIIIF0 PO BUHUKHEHHS MOXKEXI, HOMEP BaroHy Ta Ipo
BaHTaX MAIIUHICTY JIOKOMOTHBY Ta IMPOBIJHUKY IO CYNPOBOJNY HEOE3NMEYHHMX BaHTAXIB, Ha HAWOIMKUY
CTaHIIIIO.

Y pa3i HEMOJIMBOCTI TMOBHOTO TaCiHHS TMOXEXi MPUCTPOSIMHU TOXKEIKOTACIHHS, BHUKIUKAHOTO
MOTYXKHICTIO TOXKEeXi a00 3aKiHYCHHIO 3ac00y IOXEKOTaciHHS 3a JIOMIOMOIOK) aBTOHOMHOTO MOJYJTO
KEpyBaHHS Ta KOHTPOJIIO MIEPEIalOTh BIAMOBIMIHY iH(GOPMAIIiIO I BKUTTSA HEOOXITHUX 3aXOIB MAIIHHICTY
JIOKOMOTHBY Ta TPOBINHHUKY II0 CYNPOBOAY HEOE3NMEYHMX BaHTaXiB, Ha HAWOMMKTY cTaHIifo. Twum
MO’KEXKHOTO CIOBII[yBaya BHJ[ Ta 00'€éM BOTHEraCHOI PEYOBHMHU NMPHUCTPOIB MOXKEKOTACIHHS BHU3HAYAETHCS
3TiIHO JIFOYHX HOPM.

Crioci6 BOpOBaKYIOTh HACTYITHAM YHWHOM: IIONEPEIHBO PO3POOIISIIOTE aBTOHOMHHH MOIYJIh
KepyBaHHS Ta KOHTPOJIIO, a MiCiIsl 3aBaHTAXKEHHS BaroHy HeOE3NECUYHUM BaHTaKEM JI0 aBTOHOMHOTO MOTYJTIO
KEepyBaHHS Ta KOHTPOJIIO 3aHOCSTH JaHi MPO BaHTAX: TUI BAHTAXKY, Bara, 0COOJIMBOCTI Ta iH. J{7s BUSBICHHS
3aropsiHHS y BaroHi Mij 4ac mepeBe3eHHs HeOe3MeYHNX BAaHTAXIB O aBTOHOMHOTO MOJYJIIO KepyBaHHS Ta
KOHTPOJTIO TIIKITIOYAIOTh TOJKEKHI CHOBINIyBadi. Y pa3i BUHUKHCHHS IIOXKEXKI aBTOHOMHHH MOy
KEpYBaHHS Ta KOHTPOJIIO BKJIFOYAE MPHUCTPOI MOKEKOTACIHHS JUIsl YCYHEHHS 3aropsiHHS Ta, 3a JOMOMOTOI0
amapaTypu pamio3B's3Ky, mepenae iH(GpOpMaIio Mpo BUHUKHEHHS IOXEkKi, HOMEp BaroHy Ta NP0 BaHTaX
HaCTyIHUM 0CO0aM: MAIWHICTY JOKOMOTHBY Ta IPOBIAHHWKY IO CYNPOBOIY HEOE3MEYHMX BaHTaXKiB, Ha
HaHOJMKUYy CTaHIIiIO0 - YEProBOMY II0 CTaHINI 332 JOMOMOI0I0 aBTOMAaTH30BaHOTO poboyoro micus (APM)
YeproBOTro MO CTaHIli{, MaHEBPOBOMY JUCIIETYEPY 3a JonoMoroo APM mMaHeBpOBOIo qucrerdepa, moi3HOMY
mUcrieTdepy 3a mornomororo APM mnoisHoro aucrnerdepa.

BucnoBku. [lpencraBnenuii cnoci®é 03BONUTh BUKIIOYHTH JIOJICHKUHA (PAKTOp TpW BUSBICHHI
MOKEXK1 Yy BaroHax ITiJl 4ac MEPEeBE3CHHS JISTKO3aMMUCTUX Ta CAaMO3aMUCTHX PEUOBHH. Y pa3i BUSIBJICHHS
ITOKEXKI CITOCIO JO3BOJUTH aBTOMATHYHO BKIIFOYMTH IPUCTPOI IMTOKEKOTACIHHS Ta iH(GOPMYBaTH MaIlTHHICTa 1
MIPOBIAHUKA IO CYIIPOBOMY HEOE3NMEYHMX BaHTAXIB, Ha HAHOMMKYIM CTaHIi - YeproBOro IO CTaHIIi,
MaHEBPOBOTO JHCIIETUEPA, TOT3HOTO TUCTIETYEPa, ABTOMATHYHO BKJIFOUAE MPUCTPOT MOKEKOTACIHHSL.

BusBnenns, racinHs i iHGOpMYBaHHS PO BUHUKHCHHS ITOKEXKI y BaroHax IIiJl 4ac IEpeBE3CHHS
JIETKO3aMUCTUX Ta CaMO3aMHCTHX PEYOBHH BHKOHYEThCS 0e3 OesmocepenHpoi ydacTti monuHH. Lle
JIO3BOJISIE 3MCHIITUTH MOIIUPEHHS MOXKEXKI Ta 30UTKIB.

Le#i croci® Takox TO3BOJISE 3MECHIIUTH BTPATH 4Yacy SK Ha TOMXKEKOTACIHHS, TaK 1 3aTPUMKY pyXy
HOI3/1iB IO MiMBbHUILI 3a13HHULI.



175 TpaHcnopT

YK 656.225
®OPMYBAHHSI JIOTICTUYHOI TEXHOJIOI'TI "CYXHI ITOPT" B YMOBAX
3AJIIBHUNYHUX KOHTEMHEPHUX NIEPEBE3EHB
o.m.u. Jlomomuwxo /I.B., Cmopxico I.B., Osuice M.JK., Yrpaincokuil Oepoicaghuil ynigepcumem 3a1i3HUYHO20
mpancnopmy, m. Xapxie

FORMATION OF LOGISTIC TECHNOLOGY "DRY PORT" IN CONDITIONS OF RAIL
CONTAINER TRANSPORTATION
Doct. Lomotko D., Smorkis 1., Ovchiiev M., Ukrainian State University of Railway Transport, Kharkiv

Beryn. AxTHBI3amis TpOLECIB €BPONENWCHKOI TPaHCIIOPTHOI iHTerpamii 0e3yMOBHO BHUMara€ HOBOI
opieHTalii TPaHCTIOPTHHUX MOTOKIB 1 PO3BUTKY TPaHCIOPTHOI Mepeski. OCHOBOIO iHQPACTPYKTYPHOI MO THKH
€C cTaHe MepeTBOPEHHS HAIiOHAIEHUX TPAHCIOPTHUX CUCTEM B €IMHY TPAHC'€BPOMNEHCHKY TPAHCIIOPTHY
mepexy (TEN-T). Opmniero 3 TONIOBHUX TEHHACHINH PO3BUTKY MIKHAPOIHOI TPAHCIIOPTHOI CHCTEMHU €
3pOCTaHHS KOHTEHHEPHUX NEPEBE3CHb Ta M0OY10Ba CYyYacHOI BITUM3HIHOT MEPEKi JIOTICTUYHUX LEHTPIB.

Bukaan martepiany. OO'enHanHs Tuny "cyxuil mopT' mpencTaBisie coOOF BaHTaKHUW TepMiHal,
SKUN JIOIIIFHO CTBOPIOBATH O BEIMKHX MICT B pa3i JOCTaBKM OaraTOHOMEHKJIATYypHOI MPOIYKITii.
CTBOpEHHSI TaKuUX CTPYKTYp IO3BOJISE MiHIMi3yBaTH, a00 30BCIM BHUKJIFOUUTH OYIIBHHUIITBO CKJIaJChKOT
iHPPaCTPYKTypH Yy BUPOOHHKIB TPOAYKWii Ta JOCTABIATH BAHTAXKOMOTOKM Yy BHIJISAI BaroHHHX abo
KOHTCHHEPHUX BiANpaBoK. TakuM YHHOM, JIOTiICTHYHA TEXHOJIOTIS ''CYyXHil MOPT ' TTOBUHHA CTaTH CJIEMEHTOM
€IMHOTO JIOTICTUYHOTO JIAHIIOTa JIOCTABKM MaTepialbHUX PECYPCIB 32 yUaCTIO 3aII3HUIb.

JoIinpHICTE CTBOPEHHS! KOHTEHHEpHOro ''cyxoro mopty" oOyMmMoBJIeHa NpuBabIHMBICTIO HOro s
KIIEHTYPH, MOXIJIMBICTIO TIPHCKOPEHHS JOCTAaBKH BaHTaXiB, CKOPOYCHHSM 4Yacy IIepPEBaHTAXKCHHS,
3a0€3MeUYCHHSIM BUCOKOTO PiBHS 30epeKeHHS BaHTaXy. [l BCTAHOBICHHS paIliOHATBHUX TEXHOJIOTIYHHX
napameTpiB 3alpOIIOHOBaHA MOJIEJb JIOTICTUYHOI TeXHOJOTIT ""cyxuii mopt". Y 3B'I3Ky 3 IMM TIpU CTBOPEHHI
"cyxoro mopty", sIK peryiasaTopa BaHTaXKOMOTOKIB, BUHHKAE PSIJT 3aBJIaHb:

- BU3HAYCHHS YMOB JIOIUTBHOCTI BUKOPUCTAHHS JIOTICTHYHOT TEXHOJIOTI] "'CyXmii TOpT" B 3aJIEKHOCTI
BiJl TOTY>KHOCTI KOHTEHHEPOIIOTOKY;

- BU3HAYCHHS JAOLUIBHOCTI BUKOPUCTAHHS JIOTICTUYHOT TEXHOIIOTI] ""cyxuii mopT" mpu 0O6cayroByBaHHi
KOHTCHHEPOIIOTOKIB 3 TOYKH 30pYy BUKOHAHHS BUMOTH "TOYHO B CTPOK';

- BU3HAYCHHS €KOHOMIYHOI JOIIbHOCTI BKJIIOYCHHS IHIIWX JIOTICTUYHHMX LIEHTPIB J0 JIOTICTUYHOTO
JaHIIOTa 32 YYacTIO ''CyXOro MopTy" 3 METOI0 €KOHOMii eKCITyaTaliiHUX BUTPAT;

- BU3HA4YCHHS ONTUMAIbHOI MapTii BaHTaXy y KOHTEeHHEpax, fka opMyeThCcs Ha ''cyxomy mopti' 3
0araTOHOMEHKJIATYPHUX BAaHTKOTIOTOKIB HA aIpecy OJHOTO a00 MEKITbKOX OTPUMYBAYiB.

Junst 3a0e3revyeHHs] MakCUMAIBHOTO €KOHOMIYHOTO e(eKTy Ta MOKpPAIlICHHIO SIKOCTI 1HBECTHLIHHHX
MIPOIIECiB NMpH (HhOpMyBaHHI JIOTICTUYHOT TEXHOJIOT] ""cyXuiil mOpT" CiIiJl BAKOPUCTOBYBATH METOJ TPOSKTHO-
OpPIEHTOBAaHOTO TIAXOAY Vy B3a€EMO3B'SI3KY 3 TPOTHO3HMMH MApKCTHHTOBHMH OITIHKAMH OYiKyBaHUX
MacIITablB BaHTaXXO0- , KOHTEHHEPO- Ta BATOHOIIOTOKIB.

BucnoBku. IlporpecuBHiCTs PO3BUTKY Ta 30UIBLICHHS OOCATIB KOHTEHHEPHHX MEpeBE3CHb TiCHO
MOB's3aHI 3 MIABHIICHHSIM NPOITYCKHOI 3IaTHOCTI KOHTCHHEpHHMX TepMiHamiB. JlOCTIIKEHHS TEXHOJOTII
(yHKIIOHYBaHHS KOHTCHHEPHUX TEPMIHATIB THUITY ''CYXHH TIOPT' BHU3HAYWIM OCHOBHI HANPSIMKH
yIOCKOHaJIeHHs 1X poOoTH:

- HeOOXiTHICTh B JIOCTaTHHOI MEPEBAHTAXYBAJIHHOI 3JATHOCTI 3 OOKY aBTOMOOUTRHOTO, 3aTi3HUYHOTO
Ta, PH HAIBHOCT1, MOPCHKOTO TPAHCIIOPTY;

- TIPUCKOPEHHS 00iry KOHTeWHepa 3a paxyHOK CKOpOUYEHHs yacy Horo nepeOyBaHHS Ha TepMiHaM 3
BUKOPUCTAHHIM JOTiCTUYHMX KOTHITUBHUX TEXHOJIOTiH Ta Cy4acHUX METOIB iAeHTU(IKALl] BAHTaXKiB;

- HEOOXiZHICTh Cy4YaCHHX MPOIENyp 3/iHCHEHHS MHUTHOTO, CaHITAPHOTO, KapaHTHHHOTO KOHTPOJIIO,
oopMITeHHS BaHTaXXIB Y KOHTEHHEpaX Ta YaCTKUA KOHTEHHEPIB, SIKi TOTPEOYIOTh 3Ba)KyBaHHS.

CHuCcOK NOCUJIaHb.
1.Butko T., Prokhorchenko A., Muzykin M. YcoBepieHCTBOBaHHE METOIOB ONPEACICHUS CXeM 0OpaleHus
JIOKOMOTHBOB C YYETOM TEXHOJIOTHYECKMX OCOOCHHOCTEH BaroHOmoTokoB //BocTtouno-EBpomneiickuit
KypHa nepesoBbx TexHoioruid. — 2016. — T. 5. — Ne. 3. — C. 47-55.
2.Intelligent transport systems [Electronic resource] : 1SO 14813-1: 2015 (en). — Access
https://www.iso.org/obp/ui/ru/#iso:std:is0:14813:-1.
3.JIomoteko JI. B., KoBanmsoB A. O., Kosamsoa O. B. Formation of fuzzy support system for decision-
making on merchantability of rolling stock in its allocation //Eastern-European Journal of Enterprise
Technologies. — 2015. — T. 6. — Ne. 3 (78). — C. 11-17, http://dx.doi.org/10.15587/1729-4061.2015.54496.
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PILNEHHSA
II MixxHapoaHOI HAYKOBO-IPAKTHYHOI KOH(pepeHil
"IIPUKJIAJTHI HAYKOBO-TEXHIYHI JOCJILIKEHHSA™

II MixnaponHa HaykoBo-npaktuuHa koH¢epenuis "TIPUKIIAJJHI HAYKOBO-TEXHIYHI
JOCIIIXKEHHSA" npoiinuta B M. IBaHo-®pankiBcbky 3 3 mo 5 kBiTHA 2018 poxy Ha 0a3i Axkanmemii
TeXHIYHMX HayK Ykpainm Ta llpmkapmarchbkoro HaIlioHampHOTO YHiBepcurteTy iMeHi B.Credanmka 3a
MiATPUMKH:

- MinictepcTBa OCBiTH 1 HAyKH YKpaiHu

- IT Kommnasnii Yellow Leaf

- ImxenepHo-BnpoBagHubKoi Gipmu "Temmno"
- Connective Technologies LTD

Y poboti wiei kougepeHuii npuiiManu ywacte 305 Buenux 3 10 kpain: VYkpainu, CLIA,
Benukoopuranii, HiMeuunnn, Icmanii, Yecbkoi pecmyOuiku, IMoabmi, CaoBauyuunu, Pecmy0aikm
MoanoBu ta Pecny6uiku Binopycs, 30kpema: 47 nokropiB Hayk, 139 kanaunariB Hayk, 119 naykoBuis-
BUPOOHWYHUKIB, BUKJIAa4iB, acMipaHTIB Ta CTYCHTIB.

Ha xoudepentrii mparroBamo 11 cexIiiii TEXHIYHOTO CIIPSIMYBaHHS:

0 Illpupoguudi HAyKH
Indopmarniiini TexHomnorii
MexaHiqHa iHXEHEpis
Enextpuuna imxenepis
ABTOMAaTH3aLlisl Ta NPUIaA00yayBaHHS
XiMiuHa Ta OioiHXKeHepist
EnexrTpoHika Ta TeIeKOMyHiKaIlii
BupoOHUIITBO Ta TEXHOIOTI{
ApxiTekTypa Ta Oy 1iBHUIITBO
IluBinpHa Oe3meka

0 Tpancnopr

B mponeci poGotn koH¢epeHuii BimOyBcs OOMIH [JOCBiIOM, HayKOBUMH 1 NPaKTHYHHMHU
JOCSTHEHHSIMHU, BU3HAYCHI OCHOBHI TEHAEHLII, MEPCIEKTHUBH PO3BUTKY HAYKOBUX IOCITIKEHb B TEXHIUHIN
rarysi.

3a pesynbraTamMu poOoTH KoH(pepeHiii omyOaikoBaHo 30ipHHK, skuii micTuTh 160 Te3 momosinei.
Cepen npecTaBIeHUX JOMOBIACH CITiJT BiT3HAYUTH POOOTH:

- Iacrutyty enepretuku Axanemii Hayk Momnosu (M. Kumunis, Pecrry6mika Momnnosa);

- @ipmu Bosch, (M. Anprenkynmranr, Hiveuuunna);

- @ipmu IntraFind Software AG (M. Miouxen, Himeuunna);

- ®ipma Monzemnic I'no6an, (M. Heto Mopk, CIIIA);

- IIpupomuudoro yuiBepcurety B JIrobmini (M. JIto0min, [Tomsima);

- Ilo3HaHCBKOIrO TEXHOJIOTIYHOTO YHiBepcuTeTy (M. [lo3Hans, [Tonbmia);

- Texuiunoro yHiBepcurety M. Komure (M. [Ipemos, CioBauunna);

- ®ipmu Red Systems Plus (Icmanis);

- Inmcturyty mnpoOmem Matepiamo3naBctBa iM. [.M. @panumesnua HAH VYkpainn (M. Kuis,

VYkpaina);

- binmopycbkoro HamioHaIEHOTO TEXHIYHOTO YHiBepcuTeTy (M. MiHchK, PectryOimika binopych);

- Texuiunoro yHiBepcurery Monaosu (M. Kummunis, Pecrry0mika Mongosa);

- HamionansHoro yHiBepcutety "JIbBiBchka momiTexnika" (M. JIbBiB, Ykpaina);

- HamionanapHOTo TeXHIYHOTO yHiBepcHuTeTy YKpainu "KHiBChKHAN MOJMITEXHIYHUHA IHCTUTYT IMEHI

Irops Cixopcrkoro” (M. Kuis, Ykpaina);

- Jiobnincekoro noniTexHiuHOro yHiBepcurety (M. Jltoomnin, [Tonbma);
- Ilpuxapnarcekoro HauioHanbHOro yHiBepcurery iM. B. Credanuka (M. IBano-@paHKiBCBHK,

VYkpaina);

- TOB «lmxenepno-snpoBaanuipka ¢dipma "Temmo"” (M. IBano-OpankiBCbK, YKpaina);
- Iacrutyty mpobnem monemroBanHs B eHepretumi im. I.€. Ilyxoa HAH VYxkpaiau (M. Kwuis,

VYkpaina);

- BiHHHUIIBKOTO HAIlIOHAJLHOTO TEXHIYHOTO YHIBepcUTeTY (M. BinHuist, Ykpaina);
- HamionaneHoro ripaudoro yHiBepcurtety (M. JHinpo, Ykpaina);
- Kapnarcekoro HamioHaJIbHOTO IPUPOIAHOTO MapKy (M. Spemue, YkpaiHa);

OO0OO0OO0OO0OO0OO0CO0O0
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LleHTpanbHOYKPAIHCHKOTO HALIOHAIBHOTO TEXHIYHOro yHiBepcutery (M. KponumBHUIBKUIM,
Ykpaina);

OnechKOro HaliOHAJIBHOTO MOJITEXHIYHOTO YHiBepcuTeTy (M. Oneca, Ykpaina);

3amopi3bKoi fepkaBHOI iHKeHepHOi akaaeMii (M. 3amopixoks, YKpaina);

TepHOMIBCHKOro HaiOHATIBHOTO EKOHOMIUHOTO YHiBepcutetry (M. TepHomine, Ykpaina);

AT "Paitddaiizen bank Aamp" (M. IBaHo-DpankiBChK, YKpaina);

Hep>xxaBHOro MiAIPUEMCTBA "[Bano-PpaHKiBCHKUI HAyKOBO-BUPOOHNYHIA LEHTP
cTaHAapTH3alii, MeTpoorii Ta ceprudikamii” (M. IBano-PpankiBcbk, YKpaiHa);

3amopi3bKOTO HAI[IOHATEHOTO TEXHIYHOTO YHIBEPCHUTETY (M. 3amopixoks, YKpaina);
HarmionanpHOT0 JTiCOTEXHIYHOTO YHIBepcuTeTy YKpainu (M. JIbBiB, YKpaiHa);

HauionansHoro ysiBepcuteTy KopaOneOymyBaHHS iMeHi aamipana MakapoBa (M. Muko:nais,
VYkpaina);

IT Brains s.t.o. (M. I[Ipara, Uecrka pecry0iika);

Cymchkoro aepkaBHoro yHiBepcutery (M. Cymu, Ykpaina),

HarionanpHOTO TeXHIYHOTO yHiBepcUTeTY "XapKiBChbKUI MONITEXHIYHUN 1HCTUTYT" (M. XapKiB,
VYkpaina);

Connective Technologies LTD (m. JlounoH, BenukoOpuranis);

HauionansHoi MetanypriiiHoi akagemii Ykpainu (M. Juinpo, Ykpaina);

13 «dainporeTpoBchka MeauaHa akaneMis MO3 Ykpainm» (M. Hinpo, Ykpaina);

UepkachKOTO ACPKABHOTO TEXHOJIOTIYHOTO YHIBepcuTeTY (M. Uepkacu, Ykpaina);

VYKpaiHCHKOT'O AeP>KaBHOTO YHIBEPCUTETY 3aIi3HUYHOTO TpaHCTOpTy (M. XapkiB, YKkpaina);
IBaHO-DpaHKIBCHKOTO HAIIOHATBHOTO TEXHIYHOrO YHiBepcutery HadTtu 1 rasy (M. IBaHo-
®dpaHKiBCBK, YKpaiHa);

VuiBepcurery Koposst [Janwna (M. IBano-®pankiBcek, YKpaina);

AxazneMii TexHIYHHX HayK YKpainu (M. IBaHo-®paHKiBCbK, YKpaiHa);

KuiBcpkoro HarioHanpHOTO YHiBepcutety iM. [lleBuenka (M. Kuis, Ykpaina);

Kapnarcekoi ¢imii YkpaiHCEKOTO Iep:kaBHOTO MEHTPY paniodacToT (M. [BaHO-DpaHKIBCHK,
VYkpaina);

BiiicekoBoro inctutyty KuiBcbkoro HamioHamsHoro yHiBepcutery im. LlleBuenka (M. Kuis,
VYkpaina);

Kopmoparist "Exepropecypc-iaBect” (M. JIbBiB, Ykpaina);

JlyupKoro HauioHaJIBHOTO TEXHIYHOTO yHiBepcuTeTy (M. JIynpk, YkpaiHa);
JIHIIpONeTpOBCEKOTO HAIIOHANBHOTO YHIBEPCHTETY 3ali3HUYHOTO TpaHcmopty (M. JlHIimpo,
VYkpaina);

JIroTHOT akanemii HamioHaibHOTO aBianiHOTo yHiBepcuTeTy (M. KpormBHuUIbKUH, YKpaiHa);
XapKiBCHKOTO HAIIOHATEHOTO aBTOMOOLITBHO-TOPOKHBOTO YHIBEpCUTETY (M. XapKiB, YKpaiHa);
JABH3 "VYxpaincekuii AepaBHHNA XiMiKO-TeXHOJIOTiUHIUH yHiBepcuTeT" (M. Hinpo, Ykpaina);
HamionansHoro yHiBepcutety "Opnecbka ropuandna akagemis” (M. Oneca, Ykpaina);
YopHOMOPCHKOT'O HaLliOHANBHOTO yHiBepcuTeTy iM. [letpa Morwm (M. Mukonais, YkpaiHa).

JIOiIbHO BiJI3HAYWTH BHCOKUH piBEHb MPHUKIAIHUX JOCIIKEHb Y4acHHKIB KoH(depeHHii, poboTn
SKHX OPI€HTOBaHI Ha BUPILICHHS aKTyaJIbHUX HayKOBUX 1 IPAaKTHYHUX 3aBJaHb y raiy3i TEXHIYHUX HAYK.
3a pesyapraramMu poOOTH KOH(EPEHIIis pEKOMEHIYE:

PO3BHUBATH CITIBPOOITHUIITBO HAYKOBIIIB Pi3HUX KpaiH y ramy3i TEXHIYHHX HAYK;

30ipHUK Te3 KOH(EepeHLil HaJicIaTh y HayKOBO-TeXHIYHi 0i0mioTekn YKpainuy,

MIPOBECTH HACTYNHY MDKHApOIHY HayKoBo-ipakTuuHy KoH(epentito "TIPUKIIAJIHI
HAYKOBO-TEXHIYHI AOCJIIXXKEHHS" B Oepesni-kBitHi 2019 poxky B M. IBano-
@DpaHKiBCHKY.

I'omoBa oprrkoMiTeTy Apyroi Mi>KHAPOIHOI HAYKOBO-TIPAKTHIHOT
kougpepenuii "TIPUKIIATHI HAYKOBO-TEXHIYHI JOCJIPKEHHA",
akazeMik AxkaaeMii TeXHIYHMX HayK YKpaiHu,

3aBigyBad Kadeapu iHGopMaIiitHIX TEXHOIOTIH 4
[IpukapnaTchKOro HaIlIOHATBHOTO YHIBEPCUTETY 2 :
iMm. B.Credannka, TOKTOp TEXHIYHUX HAYK 1457 C.I. MenbHHUYYyK
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3MICT

Ilpupoonuui nayxu cTop-
Anikees C.I'., T'aéaboBcbknii B.5. METO/IU I'EOJIOIO-TPABITALIITHOI'O
MOJIEJIIOBAHHS (HA ITPUKJIAJII TEOJIOI'TYHOI'O PO3PI3Y BEPE3IBCHKOI KIJIBIIEBOI
CTPY KT Y P ). e e e e e e e e e e e e e et e e e e e e e, 3
Apxunosa JI.M. EKOJIOTTYHO BE3ITEYUHE BITPOBA/’KEHHA BIJIHOBJIFOBAHUX
JIKEPEJI EHEPTII J1J11 TEPUTOPIAJTIBHUX TPOMAJL ....vvcee it 4
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