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PO3POBKA ITOKPUTTIB JJiAA PEFEHEPAHIi BY3JIB NOXKEXHOI TEXHIKH
TA ITPOTUITIOKEXHOI'O OBJIAJIHAHHA

CrorozieHHs1 JIMKTYe HOBI MpaBWiia Ta MOTpeOye BiJ CYCHIILCTBA MOCTIHHOI TOTOBHOCTI 0 HOBHX BHKJIHKIB —
MIPUPOJHHX Ta TEXHOTCHHHX 3arpo3. TeXHOreHHe CYCIIbCTBO, TEXHOJIOTI] B IIIJIOMY IIBUIKO PO3BUBAIOTHCS. [IpupomHi
SIBUIIIA: TII00aIbHE MOTEILTIHHSI, 3a0py/THEHICTh €KOCUCTEM Ta iH. 3yMOBJIIOIOTH IPHPOHI KaTaKIi3MH, SIKi TPAIUISIOTHCS
Bee yacriie. L{e motpeOye mocTiiiHOT TOTOBHOCTI 10 3aXKUCTY HACEJECHHs B Pa3i BUHUKHEHHS HA/I3BHYaiHUX CUTYaIliil.

Peanizaniro ¢yHKmii nep>xkaBu, CHpsIMOBaHOI Ha 3aXHCT HACEJICHHS, TEPUTOPiH, HABKOJIMUIIHBOTO HMPUPOJHOTO
CepelloBHUIa Ta MaifHa Bil HaA3BUYAMHMX CHTYalllii MPUPOJHOrO Ta TEXHOTEHHOTrO XapakTepy Ta JIKBiAalimo ix
HACJI/IKIB MOKJIAJIEHO, B MIEPIITY YEpPry, Ha MOXKEKHO-PATYBAJbHI MiIPO3ALIH CITYKOH [IUBIJILHOI'O 3aXUCTY Y KpaiHH.

3po3yMiJio, 10 iCHYE pPSJi YMHHUKIB, SIKi BIUIMBalOTh Ha €(DEKTHBHICTh BUKOHAHHS TOXKEXKHO-PATYBAILHUMHU
MiApo3iIaMu CBOIX (DYHKIH, TaKMX SIK: OpraHizaiisi poOOTH MiJpO3ALTiB Ta CIY)KOU IMBIJIBHOTO 3aXHCTY B IIIJIOMY,
IHAMBiAyaJbHA Ta KOJIEKTHBHA TEOPETHYHA 1 MPaKTWYHA MiJrOTOBKA, a TAKOXK 0araTo iHIIWX, cepel SIKHX 1 TeXHIYHE
3abe3neueHHs. SIKicHe Ta HaJiliHe TEeXHi4He 3a0e3ledeHHs MiAPO3/AiTiB HUBUILHOTO 3aXUCTy YKpaiHM € 3arlopyKoro
eeKTUBHOT poOOTH CIYKOH NOXKEKHO-PATYBAIBHUX TiIPO3JILTIB 1 SIK HACIIZIOK Oe3IIeKH HAceleHHs Y KpaiHH.

Tomy ymocKOHaJIEHHs, TiIBUILIEHHS] HAIIHOCTI, pecypcy poOOTH Ta yHIBEpPCAIBbHOCTI TOKEKHOIO Ta aBapiiHO-
PATYBaJIBHOI'O 00JIaTHAHHS € AKTYaJIbHUM 3aBIaHHIM ChOTOJICHHSL.

3HococCTiiiKi eBTekTHuHI MOKpUTTS cuctemu Fe-Mn-C-B-Si neroBani Cr BHKOHaHI y BUINISAJl MOPOLIKOBUX
JpoTiB Bim3HaudaroThest Bin 1,8 no 10 pasiB 3HOCOCTIHKICTIO Bif MaTepiaiiB cepiitHoro BupoOHunTBa. Lli MaTepianu
OKpIM BHCOKOi 3HOCOCTIHKOCTI TAKOX XapaKTepH3yIOThCS XOPOIIUMHU 3BapIOBAILHUMH BJIACTHBOCTSIMU, IO JIA€ 3MOTY
HAaHOCUTH IX Ha JeTajl MOXEXKHOI TEeXHIKM Ta aBapiiiHO-pATYBalbHOrO OONagHaHHA 3a JOIMOMOIOK) METOJIB
€JIEKTPOAYTOBOr0, TIa3MOBOI'0 HAIUIABJICHHSI Ta METOJOM HANMJICHHS, a TAKOX 1HIIMMH MEPCIIEKTUBHUMHU METOAaMHU.
Meroau perenepaliii Jeraiei MoxexHol TEXHIKU Ta aBapiiHO-PATYBAIBLHOrO 00JIa/IHAHHS €BTEKTHYHUMH TIOKPUTTAMHU
JIAI0Th 3MOT'Y IPOJIOBXKUTH PECYpC pOOOTH BY3JIIB Ta MiJIBUIIUTH 1X 3HOCOCTIHKICTB.

Po3po6iieHo CcKilaji 3HOCOCTIHKOrO IMOKPUTTS HA OCHOBI EBTEKTHYHOro CrutaBy cucremu Fe-Mn-C-B-Si
neroBaHoro Cr, skuii BiJ3HAYAa€ThCS HAMKPAILOK 3HOCOCTIMKICTIO cepel AOCHiKyBaHux B3ipuiB. [lokpurrs
XapaKTePU3yETHCA XOPOIIMMH 3BaPIOBAILHUMHU BIACTHBOCTSMH, TOMY HOro MO>KHa PEKOMEHAYBaTH AJIsl pereHepaii Ta
MIPOJIOBXKEHHSI TEPMIHY EKCIUTyaTalil BY3JiB 1 JeTaliell 0XKeKHOT TEXHIKHM Ta 001a JHaHHSI.

KarouoBi ci1oBa: noke)kHa TeXHiKa, pereHepailis MoXKeKHOI TeXHIKH, 3HOCOCTIHKI MOKPHUTTS, pecypc podoTH,
€BTEKTHYHI TOKPHUTTSL.
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DEVELOPMENT OF COATINGS FOR REGENERATION OF FIRE TOOLS AND
EQUIPMENT

Today dictates new rules and requires society to be constantly ready for new challenges - natural and man-made
threats. Man-made society, technologies in general are developing rapidly. Natural phenomena: global warming,
pollution of ecosystems, etc. cause natural disasters, which occur more often. This requires society to be constantly
ready to protect the population in case of emergencies.

Implementation of the function of the state aimed at protecting the population, territories, environment and
property from emergencies of natural and man-made nature and elimination of their consequences is entrusted, first of
all, to fire and rescue units of the Civil Protection Service of Ukraine.

It is clear that there are a number of factors that affect the effectiveness of fire and rescue units in their functions,
such as: the organization of units and civil protection services in general, individual and collective theoretical and
practical training, and many others, including technical support. High-quality and reliable technical support of civil
defense units of Ukraine is the key to the effective work of the fire and rescue service, and as a consequence of the
safety of the population of Ukraine.

Therefore, improving, increasing the reliability, service life and versatility of fire and rescue equipment is an
urgent task today.

Wear-resistant eutectic coatings of the Fe-Mn-C-B-Si system alloyed with Cr made in the form of flux-cored



wires are noted from 1.8 to 10 times wear resistance from materials of serial production. In addition to high wear
resistance, these materials are also characterized by good welding properties, which allows them to be applied to parts
of fire equipment and rescue equipment using electric arc, plasma surfacing and spraying methods, as well as other
promising methods. Methods of regeneration of parts of fire equipment and rescue equipment with eutectic coatings
allows to extend the service life of the units and increase their wear resistance.

The composition of the wear-resistant coating based on the eutectic alloy of the Fe-Mn-C-B-Si system doped
with Cr, which is characterized by the best wear resistance among the studied samples, has been developed. The coating
is characterized by good welding properties, which allows us to recommend it for regeneration and extension of service
life of components and parts of firefighting equipment.

Keywords: fire equipment, regeneration of fire equipment, wear - resistant coatings, service life, eutectic
coatings.

IMocTtanoBka mpodaemu. CTaHOM HAa CHOTOJHI MOXKEXKHI MIAPO3AUIM MiX Yac peanizamii
GyHKIIT JepkaBU 13 3aXUCTy HaceleHHS, TEpUTOPIM 1 HABKOJMIIHBOTO CEPEJOBMILNA BiJ
HaJ3BUYAITHUX CUTyallli BUKOPUCTOBYIOTh PI3HOMAHITHI TEXHIYH1 3aCO0M, MOXKEXHE OO0JIaJHAHHS
Ta aBapiiHO-PATYBAJBHUN IHCTpYMEHT. YacTMHA TEXHIKM, TEXHIYHHUX 3aco0iB, 0OJajHaHHS Ta
OKPEMUX BY3JIIB, 110 BUKOPHUCTOBYIOTHCS MOXESKHUMH MIAPO3aUIaMH YKpaiHu, TEepeBUIIUIIA CBIM
pecypc poboTH abo € YacTKOBO YM MOBHICTIO 3HOIIeHHMH [1]. Takok cTaHOM Ha CHOTOJHI B
MTOXKEKHO-PATYBATBHUX TMIAPO3UIaX YKpaiHM YacTO BHUKOPHCTOBYIOTH ITOXKEKHY TEXHIKY Ta
o0JnasiHaHHS 3aKOPAOHHOTO BUPOOHUIITBA, SIK1 OyJM mpuadaHi 4Yu OTPUMAaHI B paMKax CHIBIIparli 3
KpaiHamu €Bpornu Ta cBity. Crnemniani3oBaHUX TEXHIYHMX MIAPO3AUIB 13 00CIyroByBaHHS
MOKEXKHOT TEXHIKA Ta OOJagHAHHS 3aKOPJOHHOTO BUPOOHUIITBA HA TEpUTOPIi YKpaiHM Maiixe
HEeMae, a BiANmpaBKa TEXHIKH, OOJagHAHHS YM OKPEMHX BY3JIIB Yy KpaiHy-BUPOOHHKA MOTpeOye
Oararo dYacy Ta KomTIB. ICHYIOTh METOAM BIAHOBJICHHS, pereHeparii Ta MiABUIICHHS
3HOCOCTIHKOCT1 €JIEMEHTIB 1 BY3JIIB MOKEKHOT TEXHIKU Ta 00JIaIHAHHS 32 JOTIOMOTOI0 €BTEKTHYHUX
MOKPUTTIB [2-4]. BukopucTaHHsS TaKuX METOJIB J1a€ 3MOTY BIJHOBUTH 3HOIIEHI, YaCTKOBO YH
MOBHICTIO, €JIEMEHTH IOXKE)KHOI TEXHIKM Ta OOJaJHAHHS IOXKEXKHO-PITYBAILHUX MiAPO3ILTIB;
30UTBIIUTH IXHIM pecypc poOOTH; BITHOBUTH €IIEMEHTH IIOKEKHOI TEXHIKM Ta OOJIaJHaHHS
1HO3eMHOT'O0 BUPOOHUIITBA 0€3 3HAYHMX 3aTpaT KOMITIB Ta 4acy. Tomy akTyaJdbHUM Ha ChOTOJHI
3aBJaHHSAM € po3poOKa Ta JOCTIHKEHHS e(PEeKTUBHOCTI €BTEKTUYHHUX MOKPHUTTIB, IPU3HAUYCHUX IS
pereHepaiiii By3JiB MOXKEKHOT TEXHIKU Ta 00 JHAHHS.

AHaJii3 0CTaHHIX J0C/iIxKeHb Ta my0Jikaniii. 3HOCOCTINKI €BTEeKTHYHI MOKPUTTS CUCTEMU
Fe-Mn-C-B-Si, nerosani Cr, BUTOTOBJICHI y BHUIJISI MOPOLIKOBUX JApOTiB MawoTh B 1,8-10 pasis
BHUIIlY 3HOCOCTIHKICTh MOPIBHSHO 3 MaTepiajaMu cepiiiHoro BupoOHunrBa [5-8]. [ani marepianu
OKpIM BHCOKOi 3HOCOCTIHKOCTI TaKOX XapakTepHU3ylOTbCS XOPOIIMMHU 3BapIOBAIIbHUMU
BIIACTHBOCTSAMHM, 3aBJSKH YOMY iX MOXHA HAaHOCHTH Ha JeTaji MOXEKHOI TeXHIKH Ta aBapiiHO-
PATYBANBHOTO OOJIAJHAHHS 32 JOTIOMOTOI0 METOJIIB €JIEKTPOAYTOBOTO, MJIA3MOBOTO HAIJIABJICHHS
Ta METOJOM HANWJIEHHS, a TaKOX IHIIUMH MepCIeKTHBHUMU Metofgamu [6-10]. Perenepartis
JeTaneil MmoXeKHOT TeXHIKH Ta aBapidiHO-PATYBAIBHOTO OOJIaJHAHHS €BTEKTUYHUMH MOKPUTTSIMU

MIPOJIOBKYE pECypc poOOTH BY3IIB Ta MIABUIIYE X 3HOCOCTIHKICTb.



MeTtow podoTH € po3poOKa CKIagy Ta JOCTIHKCHHS 3HOCOCTIHKOCTI EBTEKTHYHUX
nokputTiB cucremu Fe-Mn-C-B-Si nerosanum Cr st perenepaitii By3iIiB MOKEXKHOT TEXHIKH Ta
oOJ1aiHaHHS.

BukJaa ocHOBHOro Marepiadry.

O0’ekTOM JOCHTIPKEHHSI OYyNIM TOKPHUTTS, OTPUMaHiI METOJOM AYTOBOTO HAIlJIaBJICHHS B
3axucHi armocdepi aprony (MAG) 3 BHUKOPUCTAaHHSM TOPOIIKOBUX APOTIB, BUTOTOBJICHUX i3
€BTEKTHYHOTO MaTepially pi3HOTO CKiany. XIMIYHHM aHaii3 TOKPUTTIB JUIsl HAlJIaBKU 3
BUKOPHUCTAaHHSM €BTEKTUYHOTO IOPOIIKOBOTO APOTY MpeAcTaBiIeHUH B Tabmuii 1. XiMiuHi ckimaau

MOKPUTTIB Oyi1M 00paHi Ha OCHOBI MOTIEPEIHIX JOCTIKEeHD [2,4].

Tabnuys 1
Ximiunut ananiz eBmekmudnHux NOKpUmmis
Bwmicr YMoBHe no3HAYeHHS 3pa3KiB
eJIEMEHTIiB 3p-I 3p-2 3p-3 3p-4
mac.%
Mn 9,82 44 11,3 11,37
C 17 2,01 1,6 0,9
B 1,9 2,2 1.8 2,7
Si 3,36 2,6 3,19 2,48
S 0,04 0,03 0,08 0,09
P 0,022 0,02 0,03 0,028
Cr 10,0 9,8 10,3 18,2
Fe peura peura pewra pewra

Ha puc. 1 npeacraBneHo 3aranbHUNA BUTJISL OTPUMAHUX IIBIB.

Pucynok 1 — 3aranpHuii BUTTISA OTPUMaHUX MIBIB 3 JOCTIKYBAHUX €BTEKTHUHUX

MOKPUTTIB



JlocmipkeHHsT  3HOCOCTIHKOCTI HPOBOAMWJIMCH B J1abopaTopHuX ymoBax. (OCHOBHOIO
MepeBaroio TaKOTo MiX0y € HWXK4Ya BapTICTh MOPIBHSAHO 3 JIOCIIDKECHHIMU B yMOBaX eKCILTyaTarii
BUpOOiB. /l7s1 BUBYEHHS 3HONIYBAaHHS EBTEKTHYHUX CIUIABIB BUKOPUCTAHO MOJAEPHI30BaHUI
KOMII'oTepu30oBanuil Tpuborectep Amciepa. OCHOBHHMH IapaMeTpaMH, L0 XapaKTEePU3YIOTh
JOCITI/DKEHHS 3HOCOCTIMKOCTI, € THIT KOHTAKTy — IUIOCKUH (TIPUCTPIiid, MPpU3HAUCHU /7151 BUBYCHHS
IpoIriecy TepTs KOB3aHHS B CHCTEMI «CTEp)KEHb — MAHCK»); Hapa TEpPTSd «CTEPKEHb — JIUCK»
pearni3yeThes MIIIXOM 0OepTaHHs TUCKA 1 MPUTHCKAHHA IO HbOTO 3pa3ka. Dopma 3pa3ka — KBaapar
31 ctoponoro 10 mm abo crepkens miamerpom 10 mwm, miamerp aucka — 90 MM; TUI pyXy — TepTs
KoB3aHHS (MBUAKICTE — 0,4 M/c); yac HociipKeHHs — § roj; HaBaHTaxxeHHs — 4, 8, 15 MIla; muiax
Tepts — 8640 M; 3MalryBaHHS — BiICYTHE (CyXe TepTs); TEMIIEpaTypa HaBKOJIHUIITHBOTO CEPEOBUIIA
2244 °C.

OCKUIBbKM  TOKEXKHO-PSTYBaJIbHI MIAPO3JUIM  3aCTOCOBYIOTh TIOKEXKHY TEXHIKY Ta
oOnasiHaHHA 3a PI3HUX YMOB 1 UITK1 a00 mepeBa)karoui YMOBH €KCIuTyartallii o0jJaJHaHHs BIICYTHI,
TO JIOCHIPKEHHS MPOBOIMIIN 3a PI3HUX HaBaHTaxeHb — 4, § Ta 15 Mlla.

Metoro nochikKeHb 3HOCOCTIMKOCTI OysI0 BU3HAUYEHHS MOKPUTTS 3 €BTEKTUYHOIO CILIABY,
SIKe XapaKTEepPU3yeThCs HAMMEHIINM MAacOBUM 3HOIIYBAaHHSM. Pe3yinbTaTHh MacoBOTO 3HOIIYBaHHS
(BTpaTM Macu B MUIrpamax) Imicis BUIPOOyBaHb MAacOBOTO 3HOIITYBaHHS JUISl TOKPHUTTIB 1

BIIMOBITHUX KOHTPTUI (cTanb 45) mpencraBiieHi B TaOIUIl 2 Ta HA PUCYHKY 2.

Tabnuys 2
Macose 3Houtysanms 3paskie ma KOHmpmin
HaBaHTaskeHHs IHo3HaueHHs 3pa3kKiB
3p-1 3p-2 3p-3 3p-4
MIla Brparu macu [mr]
4 78 100 65 76
8 178 127 148 123
15 878 774 560 515
HaBanrakenHs Ilo3HayeHHs BiANMOBIZHNX KOHTP3Pa3KiB
3p-1° 3p-2° 3p-3° 3p-4°
MIla Brparu macu [mr]
4 98 146 127 103
8 104 228 161 127
15 1480 1660 1010 1410

ITopiBHIOIOUM naHi 3 Tabnuui 2 1 mepedir BTpaTH Macu BUIHO, 110 HANMEHIIOK BTPAaTOIO
XapaKTepU3yeThCSl €BTEKTHUUHE MOKPUTTS Mo3HaueHe sk 3p-4. [lnga moxpurrts 3p-4 HaiimeHmia
BTpaTa Macu B MOPIBHSAHHI 3 IHIMMM Oyna npu HaBaHTaxeHHsX 8 1 15 Mlla. [Ipu nurommx

HaBaHTa)XeHHsX 4 MIla HaliMEHIIIO BTPATOX MaCH XapaKTepU3yeThbesi MOKPUTTs 3p-3 (puc. 2).
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Pucynok 2 — Brpatu Macu 3pa3kiB Ipu MATOMHUX HaBaHTaKEHHsIX 4, 8, 15 MIla s

MOKPUTTIB 3 €BTCKTHYHUX cIiaBiB Fe-Mn-C-B-Si nerosanux Cr

Haiimenmmm MacoBuM 3HOIIyBaHHAM (65 mr) mpu 4 Mlla xapakTepu3yeThCcsl MOKPHUTTS 31
ckiazgoMm 3p-3, a mpH NUTOMHUX HaBaHTaKEeHHAX 8§ Mlla — mokputtsa 31 ckmagom 3p-4 (123 mr).
AHanoriuHa cuTyalis CoCcTepiraeThCcs Npyu NUTOMHUX HaBaHTakeHHAX 15 MIIa (515 mr).

[IpuBeprae yBary 3HauHe 3OUIbIIEHHS MAacoBOTO 3HOLIYBaHHS IMOKPUTTIB MpHU
HaBaHTaxeHHAX 15 MIla. IlepeGir BTpatu Macu MOKPHUTTIB 3 €BTEKTUYHUX CIUIABIB MPU MUTOMHUX

HaBaHTaXeHHX 4, 8, 15 MIla npencraBnenuii Ha pUCYHKY 3.
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Pucynok 3 — MacoBe 3HOIIIyBaHHS IOKPUTTIB 3 €BTEKTUYHUX ciu1aBiB Fe-Mn-C-B-Si,

neroBanux Cr npu HaBaHTaxkeHHsAX: 4 MIla (a), 8 MIla (6), 15 MIla (B)

CrannmapTHe BIIXHJICHHS BTPATH MacH 3MIHIOBAJIOCS B Mexkax Bix 3 70 19,19 mr.

3aJIe’)KHOCTI 3HONTYBaHHS JOCITIHKYBaHUX 3pa3KiB MPEICTaBIICH] HA PUCYHKY 4.
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Pucynox 4 — 3ane)xHOCTi 3HOLTYBaHHS JIOCIIKYBAHUX 3pa3KiB MPH

HaBaHTa)keHHsX 4, 8 Ta 15 MIla

Hns mokputts 3p-4 HaliMeHIIa BTpara MacH B MOpPIBHAHHI 3 IHIIKUMHU Oyna

Haiimen1ioro BTpaTolo Macu XapaKTepU3YEThCsSl €BTEKTHUUHE MOKPUTTS, MO3HAaYEHE sIK 3p-4.

npu



HaBantaxeHHsx 8§ Mlla (123 wmr) i 15 Mlla (515 wmr). [Ipu nuromux HaBantaxeHHsX 4 Mlla
HAaWMEHIIIOI0 BTPATOID MAacCH XapaKTepHU3YeThCs MOKpHUTTA 3p-3. [Ipum muromMoMy HaBaHTaKEHHI
15 MIla MexaHi3M 3HOIIYBaHHS CHJIBHO 3MIHIOE€THCS, IO MPHU3BOJUTH O 3HAYHOTO 30UTHIICHHS
BTpaTh Macu (515 mr).

Bimomo, 1m0 TpuOOJIOTIYHI BIIACTUBOCTI €BTEKTHYHUX CIUIABIB 3aJIeKaTh BiJl CTPYKTYPHO-
($a30BOTO CTaHy IIOBEPXHEBUX IApiB, SKi 3MIHIOOTBCS B Tmporeci Teprs. Lle Takox
HIITBEPKYETBCS ONKMCaHOK B Jiteparypi [2-5] cerperaumieto aromis B, Si, C 3 HacTymHum
dbopmyBaHHsIM crexiomerpuaHux okcuaiB SiO2 i B2Os3 Ta HecTeXiOMETpUYHHMX HA iX OCHOBI
Jiarpama ¢asoBoi pisnoBaru B2O3 — SiO nokasye, 1110 Temreparypa miaBjieHHs koMnonenta B20s3
craHoBuTh 458 °C, a xomnonenta SiO2 — 1620 °C [5]. Temneparypa TuiaBieHHs iX €BTEKTHKH
ctanoBuTh 450 °C. BHacmiok 11s0r0 BiI0YBA€THCS 3MEHIIIEHHST KOe(III€EHTa TePTS 1 AK PE3yNbTarT,
MIBUIIEHHS 3HOCOCTIMKOCT1 BYy3J1a TEPTSI.

TakuM 9MHOM MO’KHA CTBEP/KYBATH, IO €BTEKTUYHE MIOKPUTTS HA OCHOBI cuctemu Fe-Mn-
C-B-Si neroBanux Cr cknamy 3p-4 nOniTbHO BUKOPUCTOBYBATH JIUISl peTeHeparlii By3JIiB Ta JaeTaiei
MOKEeKHOT TEXHIKM Ta oOMamHaHHs. [IOKpUTTS XapaKTepH3yeThCsS HAWMEHIIOI BTPATOI0 MacH
cepen JOCHIIHKyBaHUX B3IPIlIB Ta XOPOIITMMH 3BapIOBAILHUMH BIIACTUBOCTSIMHU.

BucnoBku. Po3po6ieHo ckiiaj 3HOCOCTIMKOTO TOKPHUTTS HA OCHOBI €BTEKTHYHOTO CILIABY
cucremu Fe-Mn-C-B-Si, neroanoro Cr, mo Big3HA4a€ThCsl HAWKPAIIOK 3HOCOCTIHKICTIO cepen
JIOCHIKyBaHUX  B3IpiiB.  [IOKpUTTS  XapaKTepu3yeThCs  XOPOIIMMHU  3BapIOBAIBHUMHU
BJIACTUBOCTSMH, TOMY MOXHA HAHOCHUTH iX Ha JeTajl TOXXEeKHOI TEXHIKM Ta aBapiiHO-
PATYBAIBHOTO O0JIAZIHAHHS 3a JOMIOMOTIOI0 METOJIB €JIEKTPOAYTOBOrO, MJIA3MOBOTO HAILIABJICHHS
Ta METOJIOM HAIUJICHHS], & TAKOK IHIIMMHU MEPCIEKTUBHUMHU METOJaMHU.

3BakalouM Ha HaWMEHIle MacoBe 3HOIIYBaHHS Ta MOXJIMBICTb HAHECEHHS MOKPHUTTS
PI3BHOMAHITHUMH JIOCTYIIHUMHM METOJIaMH, MOXXHa pEKOMEHAYyBaTH MOro Majisi pereHepamii Ta
MPOJIOBXKEHHSI TEPMIHY €KCIUTyaTallli BY3JIIB Ta JeTajied MOXKEeKHOI TEeXHIKM Ta oOJagHaHHS.
BukopucTtaHHs 3HOCOCTIHKUX €BTEKTHUHUX MOKPHUTTIB HA OCHOBI 3aii3a € eKOHOMIYHO JOIUIBHUM,

3Ba)Kar4yM Ha ix BiI[HOCHO HCBUCOKY BapTiCTL.
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Mu, bepexancbkuii Tapac ['puroposuu ta Ilameuko Muxaiino IBaHOBUY, aBTOpH HAyKOBOI

crarTi «Po3po0OKa MOKPUTTIB Ul DEreHepanii BY3JIB  HOXKEXKHOI TEXHIKM Ta 0OJagHAHHAY,

3acBiMYyeMO, IO BOHA YECHO NPE3CHTYE CaMOCTIMHO TPOBEACHE MOCTIKEHHS 1 HE MICTUTh

riariaty.

ABTOpH TapaHTYyIOTh, 110 HUMH OJIEP>KaHO BCi HEOOXIJHI T03BOJIM Ha BUKOPUCTAHHS y CTATTi
MaTepialliB, 10 OXOPOHSIOTHCS ABTOPCHKHM MTPABOM.
ABTOpH TapaHTYIOTh, IO CTaTTS MIATOTOBJICHA CIEIialbHO JIi HAyKOBOTO (haxoBOTO
xypHany "IloxxexxHa O6e3nexa', Hijie paHille He myOuiKyBajacs 1 He ojJjaHa JI0 IHIINX BUaHb.
/
/ '
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