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;\KTyaJlhlliCTh TCMH llHCCpTauiihroY po60TH. Ha Cl>OrOJ(Hi B c1rcprCTHYHi.H 

1'3JIY31 YKpai'nH 3p0CTac HOTpc6a y IIO)(OB)KCITi pccypcy po60TJ1 ic1-1y1oqoro 

o6na,n:HaHH5f, 30KpeMa naporonin, 5IKi 3a3Ha1111. Tp11nar1oi· eKcnnyaTaui"i B yMoBax 

BMC0KHX TeMnepaTyp i TJ1CKiB. 3HalfI-Ia qacTvtHa cnepreTHqHoro o6na;u-raHIJ.SI a 

YKpa'iHi si,rqepnaJra a6o nepen11n(11na cnii1 npocKTIIHH pecypc. O/lHHM i3 KpHTM-YHo 

Ba)KJIHBWX cncMcnTiB y TcxrroJroriYnoMy J1artrt1ory TEC e rttIIH rraporoniB. 

Bpaxony1o~H nona;o1opM0BY TpMBaJJy CKCnJiyaTaui10, y IIMX Bi,n:6ysaIOTbC.SI rrp0L{CCI1 

;.i:crpa;.i:anii' 3 TpanccpopMalliCIO CTpyKrypH Ta 3I-IJDKeHH5f M BJf3CTJ1BOCTCH 

TCnJ10TpHBK11x cTa11cu, n~o cup115rc n11qeprryna1nno pccypcy rraporoHiB Ta cyrrcso 

3HH)KY€ Ha,nittHiCTh Ta 6e3neqI-IiCTh cpyHKUionyBaHIUI 06' €KTa B ui1r0My. 

Oco6JIH BY yBary npHBCpTcll0Th p03T51fl ICII i niJI5IHKJ1 fHH i B ~3 J iiJlBl1 fl{Cfl0£0 

KOJ-HXeirrpanicIO lJa!ipy)KCIIh, THO crrpH5IC BJ11-B1KHCIIHTO TTOTIIKO/()Ker-Ih B TCHJIOTpHBKHX 

CTaJlJIX BHacJii,noK 'ix flOB'.3Y40CTi, KoaryJI51Hi'i Kap6i,uiB na MC)K3X 3CpCil i 1rrpaTi 

3auacy TIJI3CTJ1lIJIOCTi. 3a Bi.L(CY'fllOCTi TCXIIOJJoriYIIO H CKOIIOMi4110 06rpy1-ITOBaiiHX 

pilllCHb lll.0,L.(0 BiJ~HOBJICHIUI MCXaHiqHJ1X BJiaCTHBOCTeH TaKHX CT3J1CH, ni)..(1Ip11€MCTBa 
. . . ' 

3MYWCH1 33MIJIIOB3TJ1 Kp11TI1l.JIIO IIOIUKOJVKCIII CJICMCIITI1, mo fIOB 5I3aIIO 3 cyTr€BHl\fvI 

BHTpaTaMH. flpO.Ll08)f(eIIT-HI pecypcy 6e3 3aMiHI1 KJJJ0qQBHX eneMeT-rriB 3R )(0lf0M0J':)10 

TCXIIOJIOri 11 Bi)l.IIOBJICHJI51 BJHlCTH BOCTCH MeTaJI iB C Ha}{31H143HIIO B,l)KJ r H B0I0 5l K y 
nayKoBoMy, TaK i B irDKc11cpiroMy BvtMipax. Ca1v1c T0MY 11i;u1on1rclf11H c-rpyrcryp.1-1 TH 

Mexa11iq1-n1x BJJaCTHBOCTCM TpHBaJIO eKCIIJiyaTOBaIUIX TCTIJIOTpMBKJ1X CTaJ1ei-i 

TCpMiqHJ1M o6po6JICHH5IM C a1<TyaJihIJJ1M 3aB).(81-IH5fM HC JIHIUe 3 nayKOBOI, a H 3 

1IpI1KJ13,[(HOI ToqoK 3opy. 

,U11ccpTaHiMIIC J.lOCJii/()KCIIH5I IX116aHJla I. o·. C a K'ryaJihllvl M Ta CB0CYaCll HM' 
. . ' 

0CKIJlhKH CIIp51M0BaJJe I.Ia BHpllrJCllH51 rrayK0B0-TCXIf)lfli0I'0 33B}(31fTI.SI B3)KJIHB0r0 )lJUl 

eHepreT11qno·i raJ1y3i - o6rpyH'rynaHH5f Ta n11poBa/()KeHH.SI ecpeKTHBHoro pe)KHMY 

Bi)llIOBJIIOBaJihIIOrO TCpMi-4IIOro ,o6po6JICIIIl5I KpHTJ1l.JII0 )(Crpa)(OBaIIoi' CTaJri 

naporoIIiB. Pc3y111>TaT11 po60TJ1 MaT0Th n0Tc111.i:ian J{O nrrpona)l.)KCllII51 6c3noccpcrn11>0 

y n11po6H11lf0My 11poncci, rno ui;(TBCpJ{)Kyc 'ix 11par<THYIIY 311aYyuticT1>. 

O1(iI11,a Iu1y"onoI·0 pin1u1 Jt11ccpTaui'i i uay"ott11x 11y6J1it,a1(iu JH06ysa~1a. 

AHani3 nona1-ro'i J(11ccpTa1(iih1o'i po60T11 cBi;p-1v1Th 11po 'fi BHCOKHM HayKOBMH piseHb. 

,aocJii)()f(CIITI51 Bi;nuai1acn,C5! Lf iTKO ccpopMyJibOBaTIOIO MCT0I0, fi Y3fOJ()KCHiCTIO i3 
. . . 

3an1-1:aIIIU{MJ,1 · Ta II0CJfl)(0B[l010 pcaJn3al(ICI0 CKCI1Cp11MCIITaJihIIHX )\0CJll){)KCHh. 

A1rropoM 3anpo11011ona110 11ayK0B0 06rpy11TOBclllvl~f 11iJtXiJl )lJl5I Bl)lll0BJICll!I51 

nr1acT11BocTcH TClIJtOTpHBKo·i cTaJii 12X I Mel), -rpHBaJto cKc11JiyaT0Ba11o·i B 

po3T51I'HCHii1 30Hi rHny r0Jron11oro rraporoIIy TEC. 3oKpcMa, 06rpy11T0Ba110 pc)KvIM 
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)lBOCTHllIIO'i IIOpMaJii3a_ni'i 3 nacTynITHM ni;urycKOM, II(O )l03BOJIJ1B cy-rrCB0 

ll0Kpauu1Tl1 CTpyKrypni Ta MCXaIIiYIIi xapaKTCp11CTMKl1 TCJJJl0Tp11BKO'i' CTaJii. 

Ba)KJIHBO ni;nnat.J11T11, IIlO airrop nc 1rH11rc BHHBHB oco6JIHBOCTi cTpyKTyp11o'i 

JlCrpa)..lar(i'i Ta 3IlH)KCIIIl51 IlJiaCTHl.f IIOCTi CTaJii lfiCJHI TpHBaJIO'i CKCIIJiyaTani'i, anc i1 

BCTaHOBHB cppaKTOrpacj)iYHi 03BaKH, ITOB '5I3aIIi 3 [ll1MJ1 npooccaMH, niJJ,TBCp)J.)KCHi 

ni.nnoBi)Oll1M11 CJie1crponIIO-Mi KpOCKOIJi t'f 1111 MH ){0CJI i;()KCIJII5IMJ1. HayKOBa ni f-IIIiCTh 

po60TM TT0JUirae TaK0)I( B T0MY, THO 3)(06yBaL( Bilcprnc ){OCJiit(J1B BrIJIJ1B J(O)J.aTK0BOro 

Hanorononan1151 11a Mcxanit.(IJi BJiaCTHBOCTi 5(1( CKCIIJiyaTOBauo'i, TaK j BiJUIOBJICIIO'i' 

cTani, 06rpy1rrynan11111 36cpc)KCIIII5l ctjJCKTY ni;u1on11c1111H naniTh 3a ;d'i BOJUIIO -
. . 

0,]JJIOfO 3 KJIIOlJ0BMX YMIJHHKlB 0Kp11XYCIIJUJ MCTaJIIB. 

Oc1-1onni pc3yJrbTaTH ,J(MCCpTa1dih1o·i po60T11 011pMJII0)~IICIIO y 16 uayKoa.11x 

ny6niKaUi51X, cepeJJ: 5IKl1X 8 i1-1.neKcy10ThCH B Mi)KHapOJ(JIJ1X HayKoMeTp.114Hl1X 6a3ax 

.nanttx Scopus Ta Web of Science, II(O cniJl4HTh rrpo rra11e)KII11i1 pincHh anpo6aui'i Ta 

Mi)KH3pOJJ:He Bl13llaI IJUI pC3YHhTaTi B ){OCJli)()KCH JJ5l. lIIJJ:CKC f iprna 3/(o6yBa 4a 

CTaIIOBMTh 5, lllO € Bl1C0KJ1M noKa3IJHKOM rrayKoBo'i aKTHBIIOCTi M0Jf0){0ro 

,l],0CJJ I) U I 11 Ka. 

y 3araJibHl0104vl BMKJia,[(CHC, BBa)KaJ0, IU0 JJ,HCepTauittHa po6oTa IBaHa 

OneKca11)..lpOBH'lfa I \1,16a11Jia BMKonana na BHC0K0MY nayK0B0MY pi1n1i, a oTpHMaHi B 

·~ 
HIM pe3yJihT3TM BIIOC.51Th BarOMHH BKJJa)( y p03BHTOK rrpttKJia,[(HOrO 

MaTep1aJ103H3BCTBa. 

O1d11Ka 3MicTy OCIIOBIIO'i l{3CTHIIH ){HCCpTal(iMHO'i po60TH. )~HCCpT~Uli51 

U.116aHJia I. 0. CKJia,[(a€ThC51 3j BCTyny' TI' 51TH p03JJ,iniB, BHCHOBKIB, CTIHCKY 

B11KOpl1CTaIIl1X )J.)KepCJJ, IU0 11aniqye 157 IIaHMCIIyBaIII>, Ta ,[(O)laTKiB. 3araJILIIJ1M 

o6c5Ir po60TI1 CT3H0Bl1Th 187 CTOpinoK, B0Ha MiCTHTb 75 pttcynKiB i 9 Ta6JfH1U>. 

Y nepwoA1y po3dilti noJ(ano rpyirron1111u onur;( HayKono·i JJiTcpaTyp11 i3 

CM-CTeMaTM3aIJ,1€10 lfJ1Hlll1KiB ,l.(CrpaJ(aui'i TCIIJI0TpHBKJ1X CTaJICM lli,L( lfaC lX 

eKcnnyaTanii' Ha naporonax TEC Ta MeTOJ(iB 'ii ;{iarnocT11K11. Po3rJIHHyTo 

MiKpOCTPYKTyp11 i oco6JIHBOCTi B CT3JI51X rriCJI5I Tpl1B3Jf0°i eKCnJiyaTanii' Ta fI0B '513aIIi 3 

ll,MM 3MiIIH 'ix MCXaIIi4IIl1X BJiaCTHBOCTCH. B11cBiTJlCrIO p0Jib a6cop6onauoro 80)..llII0 

5IK . KaTaJii3aTopa I IOlIIKO)_()I<CHOCTi. 3HaYIJY yBary HpH)_(iJICHO ll i;(XO)(RM )..lO 

Bi)..lHOBJ1CIIIUI BJiaCTHBOCTCH CT3JICl1, IllO 1rrpaTHJfM lf,OLfaTKOBi CKCIJJiyaTauiih1i 

xapaKTepHCTHKH, 3 t.JiTKHM 06rpy1rryBaIIIUIM a1cryaJihHOCTi TCMH Ta 3aB/{aHh~ 5IKi 

neo6xi;u10 n11piII111T11. 3acJiyrouyc yuarM CTPYKTyponanicTh noJtatJi MaTcpiaJiy Ta 

nor1Y11a JI0CT3H0BKa 33B)l3llh. 

flipyzuit po3diJt MiCTHTh 0TIHC o6'cKra ){OCJii)()KCIIH5l Ta CKcnepHMClITaJibllHX 

MCT0,[(11.K, • ('rBCp)(iCTb, y;iapna B '513KiCTh, p03T5Ir, MCT3JIOrpacpi51, tj)pa1<'rOrpacpi51, 

eJieKTpOJiiTMLJ.HC HaBO,l(IIIOBaIIIUI), IIlO € pCJfCBaIITHHMH llOCTaBJJeHMM niJI5IM. 

3oKpCMa, lI0)(aHO CXCMY Bl16ipKM 3pa3KiB j3 pi3lll1X 30II l'MIIY Tpy611, p03l'Jf5lHYTO 
. . .. ' . . 

,neTaJll npoBe)J.CIJll.H BJ1Mlp10B3llh TBCp)(OCTI, Y)~ap1101 B 5J3KOCT1, MCXaI-IPlllHX 

B11npo6yna111> na p03T5II', a TaK0)K MCT0)(HKY CJICKTpOJliTvJl{llOl'O fl3B0)llllOBaHH51 Ta 

CTpyKryp1-1oro j cJJpaKTOrpa(pillf-101'0 a11aJll'.31B. Bv11<0pHCTa111151 Bcix MCTO)(iB 

JJ:OCJii)()I<CITH51 o6rpy,rronan i' a 'ix H0€)UI3IIH51 K0M I IJICKCII0 Bl13IIat.rae TCXll i t.JHHH CTail 

MCTaJiy. 

y 1npe1nbO.NIJJ JJ030iJti upC)(CTaBJfCIIO pc3yJrhT3TH or(in10Ba111u1 TCXlliLJIIOl'O 

cTa1-1y CTaJii 12X 1 McD n1c1rn Tp11Ba11oi· CKC11J1yaT,u(i'i n r1111i 11aporo11y. Oco6JtHBY 
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ynary np11;dJ1cno i1oro po3T5IrIICIIiH 3oni, J(C 3acpiKconano na11i11Tcnc11nni111y 

.ncrpa.naui10 CTpyKryp11. flp11BC)].CIIO ,UCTaJJblll1H MiKpOCTpyKrypIH1H a11aJ1i3, 30KpCMa 

Bl13Il84CH0 p03Mip 3CpCH, p031JO)dJI Kap6i;J.iB Ta 11op, a TaK0)K BCTaJ-I0BJICH0 

cppaKTOrpacpi9Hi 031IaK11 lIOIUKO)~)KCIIOCTi, IllO 3aCBi)(l-lHJII1 IH14Cpuarn-I51 pccypcy CTaJii 

B OKOJTi 30BHillHih0°i Il0BCpXIIl Tpy6H, na;iano inTcpnpcTaui10 MCXaHi3MiB 

pyi-h 1yna111 n1. 

l/en1Bep111uu J)030lJl 30CCpC)~)KCII0 Ila Bi)lIIOBJICIIJii CTpyKrypH H BJTaCTHBOCTeH' 

CKClIJiyaT0Balloi' CT3Jti lllJI.HX0M MO)lH(p1KOB31101'0 TCpMicr11oro o6po6JJeIIH5I. f{eTaJJhHO 

06rpy1rrosauo BH6ip pC)I<HMY (no~niih1a HOpMaJ1i3aUi51 3a 1100°C, 960°C Ta siL{nycK 

np11 740°C), 11o;la110 KiJ11>Kicny ouinKy po3Mipy 3cpcn, Kap6iLliB i nop, a TaK0)I( 

nopiBll51Jlhlll1H a11aJ1i3 MCxanit.JllHX BJiaCTHBOCTCH )(0 i rriCJl5f o6po6JrCHH51. 

<DpaKTOrpacpilllll1M anaJii30M 3JJaMiB 3pa3KiB lll)(TBCp).()KCHO Bi,[(IIOBJfCHH51 KOf'C3i'i Mi)K 

3epHaMH, lll0 1Ip0.HBl1Jl0Cb B '5I3KJ1M pyih1ynaJIH5IM 3 J~pi6HHMl1 Kap6i,uaMH Ha ~Hi 

51MKonoro pcn1>ecpy. IloKa3ano, IIl0 HOBl1H pe)l(HM 3a6e3neqye ni).lBMIIleHH51 

TBCp)~OC'ri, MiI{I-lOCTi, IlJJaCTMLIJJOCTi H yJ1:apno'i B'513KOCTi. 

J] '51,n1uu p030l}l p03KpvtBac oco6JJHBOCTi BrIJJHBY HaB0/lIII0BallII51 Ha 

CK~lfJiyaT0Bany Ta B1,UIIOBJICIIY CT3Jfh. lloKa3aJIO, Ul0 B0)~CHh uorip1u.yc MCXaHi cu1i 

BJiaCTMBOCTi o6ox BapiaHTiB CT3Jli, 0,UHaK Bi)..(HOBJICI-Ia CTa.Jlb up0,L.1,CM0HCTPYBa.Jla 

n11my CTa6iJ[hlliCTb IlOKa3IIHKiB Ta MCIIIIIY qyrJIHBiCTh )l0 B0).UICBoro 0Kp11Xl-JCIIII5l. 

Anani3 3JlaMiB 3pa3KiB 3acni)(LJMB, Il{0 y ni1o·IOBJie1-1ii1 CTaJTi 33Jll1IIIKOBi J1:ecpeKTM 

3MIUJ;YI0ThC5I 3 MC)K 3epeI-I ncepe;o1Hy IIMX, Ill0 3MeI-IIIIyBaTHMe pl1311K B11Hl1KHeHH5l 
av • • 

MDK3CpCHHI1X pyi,n1yBallb BIIaCJfl)..(OK lIOB3YYOCTl, a OT)KC, ril)(BHIHYB3Tl1Me 

.n.oBroBiln-IiCTb naporouiB ni.n. qac 'ix Tp11nano'i cKcnnyaTaui'i. 3MeIIrneHH51 Bnn11sy 

B0)lHCBoro 0KpMxqcIIH51 niCJl5l TCpMoo6po6JICJIJ151 cy-rreno p03IIB1p10C o6naCTh 
. 

33CTOCyBaHH51 pe3yJihT3TlB. 

HoBM3Ha 11pC).CTaBJICIIMX TCOpCTMl.fllHX Ta/a6o c1,c11cpHMCHTaJihlll1X 

pe1yJJhTaTiB npOBC) .. CIIMX 3).o6yBal.fCM J(OCJii).,KCllh. y )].l1CCpTau.i.11Hi.11 po6oTi 

3anpon0H0B3II0 nayKoBo-o6rpynTOBaHl1H MCT0Jl B1J(llOBJieIIII51 BJ13CTl1BOCTeH 

TCTTJIOTpHBK0°i CTaJJi • 1_2X 1 MCD niCJI51 TpHB3JI0°i CKCllJiyaTal{i'i y Bi)llIOBi)(aJ1hHl1X 

eneMCHTax naporor-,in TEC. O6rpy1rronano ccJ)CKTl1BIIicTh 3acTocyBa111151 ;u1opa3ono'i 

IIOpMaJJi]aqi'i 3 I!aCTYlllIMM Bi)lrIYCKOM, 511( BiJUIOBJIIOBaJihllOI'O TCpMiY110ro 

o6po6JJCJI1151, U{0 3a6C3IJCqye Tpa1-1ccpopMau.i10 c-rpyKryp11 MCTaJJy' Cllp}IM0BaHy Ha 

ni)..(Bl1Il{CIJII51 i1oro TpY!BaJfo'i MiI(IIOCTi Ta 33Hacy lfJI3CTHYIIOCTi. 

l--IOBl13IIa )(OCJii)l)KCIIJ-151 ll0Jl511'3C y BCTallOBJICIIIIi 3aJTe)KHOCTi Mi)K TpMBaJTiCTlO 

aycTeHiTM3anii' npH TCMnepaTypi 1100°C Tel 3M1110l0 p03Mipy 3CpC11 y CTaJri 

12X1M<f). B11cp111c 110Ka3a110, IIl0 1H1'rp11M1<a (150 xn) 1a6c]11cciyc piB110Mip11y 

.n.pi61103epu11cTy CTPYI<TYPY, c11p1-151c ucpcMilllC1I1110 I<ap6i,uiB Bccpc;J.11IIy 3cpcu 1 
. . . . . . 

3MCIIIIICHJJIO KlJJbI<OCTI IIOp, lllO B KOMllJICI<Cl lll)UH'llllYBffl'HMC Otllp llOB3YYOCTl Ta 
. . 

MDK3CpCHI-IOMY p03TptcKyBaJIBIO. 

BncpnIC • Bl15IBJJCB0 q)paKrorpacpiqni 03llaKH ){Crpa;(ani'i Ta 03HaKH 

BiJ{IIOBJICJIIJ51 CTaJJi niCJl5J TCpMiC111oro o6po6JICllll51, a caMC 11a 3Jl,U'vlc:lX ·3pa3KiB 

eKCTTJiyaTOBaHO'i CTaJI i· Ila )Uii B '513Kl1X 5IM0I< 3atpi f<C0Ball0 II3H0p03M i pl-Ii LUlCTQLI l<H, 

5lKi Bi){J(0JIOJI11C51 Bi)l K03l')'Jlh0BaIIHX 1<ap6i;(iB, 11(0 CBiJPIHTh upo LfaCTK0BY 1rrpaTy 'ix 
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Korc3i'i 3 Mcrrp11ncI0 I llC rri;( t.tac CKCIJJryaT,ll li't' j 't"i 0CTaT0t-JI ,y rrrpaTy n 1/l lfaC 

BH11po6yna 11 h JI a po:rnll'. H aT0M iCTh y Bi)lllOBJICII i H CTaJI i 1<ap6irt11 36cpi ran H 1B
1

~JOK 

i] Ma-rp~l acI0, 411 M I I iJl'l'BCp)OKCIIO CQ)CKTH Bil iCTb TCPM i 41101'0 o6po6J ICJl ll}l. 

KpiM Toro, BllCplllC 06I'py1-ITOBaHO BIIJIHB )l0)laTK0B0l'0 11aB0)llfI0Ba1nrn Ha 

o6M){Ba Bapiall'rH CTaJii - CKCilJryaT0BaI-lY Ta Bi)(IIOBJJCBy. BcTall0BJICH0, ll(0 X0LJa 

HaBO).U-IIOBa11ru1 llp113BOj{l1JIO ,[(0 3IJI1)KCIJil51 'ix MCXalfillJil1X xapaKTCp.HCTHK, npoTe 

BillIIOBJiena CT3Jlh 36epirana BHillY nJJaCT11tJHiCTh j MinniCTh nopiBJJ}JJ-10 3 

CKCllJiyaT0BaIIoro, 11 l0 II i;rrBCp)OKY€ 'ff 6i11 hi 11y CTi H KiCTh ;ro B0)U ICBoro 0Kp11xc.reu1 HI. 

Ba)KJII1Bo10 11onauic10 c ncTaIIonnc11v111 Mcxani'.3M po1Ta111yBan1rn cKc11nya-ra1di,i1111x 

)lCQ)CKTiB: IIiCJl}f TCpM06po6J1crr1rn B0JlH 11cpcMiCTHJIHC}I 3 MC)K 3CpCII BCCpCJlHIIY 1111X, 

mo C1Ip11.HTHMC 3IIl1)KCIJil]O pH3I1KY Bl1II.HKJ1Cllll51 Mi)K3Cpcnnoro pyi,iuyBaIIIrn. 

PiBCllh HHl\0113IIIISI IIOCT3HJICIIOJ'O 11ay1,onoro 33BJl311IISI Ta OBOJIOJliHIISI 

3)l06ynat.ICM MCTO)(OJIOric10 11ayl\OB0i' /lislJll>IIOCTi. ITocTa1urc11a MCTa y 

ru1cepTanii11-1iu po6oTi HOBIIiCT[O pearri30Baria 11a BHC0K0MY 11ayK0B0MY· pirHri 3 

Jl0TpHMa111rnM ycix BMMor Jl0 nayKono·i ;(i}IJtblfOCTi. I {i16au110 I. O· .. ilCTaJ1h110 11ponin 

6i6niorpaq)i'-llll1:H. a11aJ1iJ, CQ)OpMyBaB MCTY Ta OCIIOBili. 3aB)l3Illl51 ;ii1ccpTaui1111o'i 

po60Tl1. 3;{o6yB,P1 caMOCTiHIIO 1IpOBiB CKCIICp11MCHTl1, 3)liHCill18 auaJii3 Ta 

y3araJ1bHI1B O'rp11MaI1i pC3YJihTaTH, }f Ki ouy611iKyBaB 33 ClliBairropcTBa, )lC i1oro 

JJ:Opo6oK € nepeBa)J<aJff9HM Ta' ocpopMl1B OTpHMaHi pC3YJihTaTl1 y 811fJIH)~i 1111cepTarti'i. 

Bnir~c JJ'clJ(aIJC 3acni;,p1yc, 1·no ){liJCCpTaHT ycni111no 011aJ1yBaB MeTOf{OJJOl'ilO 11ayKOBO'i 

,ni.HJlhllOCTi~ '3T(06yn IlC06Xi,JJ.Hi TCOpCTHYJJi Ta 11paKTH9Hi 3H3HH51 Ta HaBI14KJ1, .HKi 

IIC06xitiui )lJl51 }l0KT0pa q)iJ1ocoqJi'i 3a CIICUiaJfl,lliCTIO 132 - MaTcpiaJI031IaBCTBO. 

BiilcyTnicTb (11ann11iCTb) 11opy111c111-, aKa}lcMi1 1110Y 1to6po11cc11ocTi. 3a 

pc3yJI'hTaTaM11 llCpcnipoK Ta a11aJJi3y MaTcpiaJJiB JlHCCpTa{liHJIO.i po60TJ,I llC 6yJio 

BH.HBHCH0 03113K !IJia riaTy l-J'J,1 cpaJibCHCpiKal d'i )tall H X Ta 6y Jlb-}I KHX III III HX nopyu1c11 b 

aKa,n:eMiqHo'i 1ro6poqecnocTi. 

IT03HTHBHi oco6JIHBOCTi po6oTH: 

- BHK0IIaII0 MaCIIJ'ra61 IHH i K0M IIJICJ<Cfl 11 H o6C5lr JlOCJiiJl)KCI I h, I l.l0 ox 0flJII0C 

aI-IaJii3 • CTpy1<'ryp1111x, MCXaIIi4111-1-X Ta cppa1<TOl'pacj)illlll1X xapaKTCpHCTHK CTaJJi 

12X·I MCD 11icJHr TpHBaJlo·i c1<c11JiyaTa1(i·i i TCpMiL11101·0 Bi;u10BJICHJ1}1.; 

• . - . • o6rpyUTOBano .. Ta • eKCITCpHMeffraJI bII0 rri)(TBep).l)l(CJIO ecpeI<Tl1BHiC'l'h 

3arrpouo110BaH0f.'Q pC)I<MMY Bi)(IIOBJIIOBaJihIIOro TCpMi q II Oro 06po611CIII-rn, 30KpCMa 

,UBOCTyrreHCBO.i nopMaJri3auii' 3 HO)(aJihIIH1M B i;u ,ycKOM~ IllO )lO3BOJH1JIO , cyrrCBO 
• I • I I 

noKpaII(HTM M·lKp0CTpyKrypy Ta MCXaIIJl.Jfll BJtaCTHB0CTI <;Tant; 

. . • -d1ucp1uc ~wcTocoaa110 MCT0JlHKY oni111<v1 cj)paicrol'pacj)i'-un1x 0311aK JlCrpa;lani'i 

Ta Bi.Z:UIOBJICHIIH, . .3OKpCMa 3 Bl15IBJICilll}IM 11a11op03Mip11HX cpparMC11TiB 

K0aryJih0Ba1111x Kap6i;ti.B!5ll( iJIJHtI<atopiB irrpaTH KOl'C3i'i; 

- p03Kp11T0 oco6JI11BOC-Ti BIIJIHBY B0){HI0 Ila BJlaCTl1BOCTi CTaJii lliCJHI 

Bi,lJJIOBJlClll rn; BCTallOBJICIIO, I 1epcBary ni;~IIOBHCIIO.i CT~UI i. 3a CTi H KiCTJO )lO BO)~HCBOro 

0Kp11xtic1H151, Ill0 Mac Ba)KJLvtBC 3ftaLICIIrt51 JlJl5I 11aid~h1o·i cKcnJiyaTaui'i 11aporo11iB 

TEC. 
' • , • l' 

• ,··-,pc:3y111-,Ta:ri,i 1 Jtocn:i;pKc11b a11po60Bar10 11i)l. Lfac .. ·ix rrpc;tc'r:,11u1c111I51 11a•·OH'3rd 

aBTopwrCTll'HX Mi)KtiapO;U'IHX Ta BiT4H3.115IIIHX l(Qll(j)cpcllui~L a TaI<O)K '3,lltpo11O11OBa11O 

)lO BllpOBa)DKCllfl}l B 1IpaKTl14llY Jti51JII,IIiCTb f)CMOIITIIO!'O IIiJtpo~;dJty CIICj)l'CTHLfllOl O 

1Ji)..lup11cMCTBa -. Bl 1 «ranpcMcIIcpro» J\ T £<) {'TEK 3axi;tc11cpro»; 

• '' 
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- pC)KHM lf"rQ, 3anpOTTOIJOBairHH Jl11CCpTaffTOM, JJC BJ1Marac CKJI3f(.IIOrO 

yc'_l'a-rKy1~a111u1 i1 MO)I<~. ~YT~. 'a;~a1rrona1111i1 ;co .Pi31J11x yMoB, U(0 Ba)KJ111no °;vrn TEC y 

pcrtOllaX 3 06MC)KCIIOIO TCXIll'-IIIOiO 6a30TO. • • • 
. . ' 

JayB~iKCIIIIS~ )(0 )lHCCpT81(i'i: 

1. flonpl1 061~pyrrryna1JJ~51 MOJ01CpiKOBaIIOrO pC)KHMY BiJUIOBJIIOB3JibHOrO 

TepMit:111oro 06po611c111151 3a cTpyr<'rypJI11M11 Ta Mcxani 1-11111MJ1 rroKa3HJ1KaM11, y po6oTi 

ne 06rpy1-rrona1-10 MO)KJll1BiCTI-, H0)(0B)KeIIIJ5I pccypcy CTaJii niCJI5I Bi/(IIOBJICJJH51, 11(0 

6yno 6 K0pvtCITHM )lJ15I 11i;rrncp)l)KCIIIT51 CKOTJOMiLll(0·1 Ta npaKTHt.ffJO'i cq)CKTJ1BHOCTi 

BnpoBa)].)KCIII151 pC)l(HMy. 

2. y po6oTi naBC)(CHi J1J1IIIC BiJ{HOCIIi 3Minw KiJH,KOCTi CTPYKTyp1-n1x 

CJICMClrriB, lllO po6l1Tb IICM0)1(JIJ1Bl1M BJ13II31lCHII5I ·ix KiJibKOCTi B a6cOJfIOTIIJ1X 

3Ha'4eHIHIX, lll0 6yno 6 Ba)KJJJ1B0 )(JUI rropiBII5JIIII5I 3 pe3yJihTaTaMH, 0TpI1MaIIJ1MJ1 B 

. ' 
11 Illl l1X )l0CJ 11) l)l<CII T15IX. 

3. I-Ia cTop. 25 y . nepe111Ky MeT0/UB /(0CJllJl)KeHh ynynceHo MeTo,n 

eJJCKTponiTHl-JIJOJ'O HaB0)(Tll0BarrJI5f 3pa3KiB /(JfH ·ix rraCl1lfCHfI5f B0)lIJCM. 

4. Ili;l Yac 06rpy1rryna111151 pc)KvtMy TCpMitnioro 06po611c11II51 cKcnnyaT0Ba11o"i 

CTaJii B po6oTi 011cpyBaJ1 J1 JI H IIIC Tp11B3JiiCTfO 11porrccy BH'rpvrMyBaIIH5I 3pa3KiB 3a 

BHIIlOi° TCM11cpaTyp11 aycTCfliT113ar(i'i 1-ra IICplll0MY CTaIIi o6po6Kl1. Pa30M 3 THM, 

Ba?KnMB0 6yno 6 B35ITM JJ.O ynarw ne JJMllle yac, ane i1 TeMnepaTypy aycTeHiT113aui·i, 

51Ka BI13IIaYac )ll1C))y3i~h1y 3J{aTI-IiCTh CJlCMCrrriB, a 0T)KC i IIIBM)lKiCTb p03911HeHH51 

Kap6i.nin y TBep)l0MY p039l1Hi. B116ip TCMnepaTyp1:1 noTpe6yc Il051Cl-reHH51. 

5. B po6oTi 11a cTop. 74 CTBCp/PKYCTbC5I, 11to cpcp11T11i 3cp11a y po3T5lrIICIIii1 

30IIi rHIIY uaporo11y ,L(CIH0 BHT5IrIICIIi B3)(0B)K T0BIIU1IIH CTilIKM Tpy6H. Mcni 

3,[(a€ThC51 u:c TBCp,L()KCHr-rn: Heo6rpyHTOBaHe. A,n)Ke 3epHa BJ1T5IryIOTbC.51 B Hanp51Mi ,nil 

rrp11KJI3J~Clll1X 330Blll na11py)KCIIh. A BOHM na TaIIl'CHI(iaJibHJ1X 3pa3Kax ,niIOTb 

rronepeK CTIHKI1 Tpy611. ToMy 1{51 ney3rOJl)KCIIiCTI> TIOTpe6yc ,[(0,[{3TK0B0r0 

I1051CHeIIII51. 

3araJihlli BMCIIOBI'"· BKa3afli 3aym:DKClfll5J IIC BllJil1BatoTh Ila 3araJ1hllY 

HayKoBy Ta npaKTJ14IIY lliIIIIiCTh JJ,HCCpTaqi1111oi" po60TI1. L"(11cepTau,i.SI Iaana 

OJICKCaH)..{pOBI1Ya LI,116attJJa «Bi;_u10BJICI-I1IH CTpyKrypH i BJiaCTJ1BOCTCH Tp11B3J10 

eKc1111yaT0Ba11oi· cTa11i 12X 1 McD naporony TEC 3a Mo;r11cl)iK0BaII11M pc)KHM0M 

TepMi9HOro o6po6JTCHf 151» BJ1K0IIaI-Ia na Bl1C0K0MY 11ayK0B0My piB11i Ta Mac 3113'-ll-lY 
. . .. ' 

npaKTMlflJY ru1-rn1cTh JtJrn eueprcT11ti1101 raJiy31. 

3a II0BH3II0T0 0Tp11MaJIHX . pe3yJThTaTIB, CTyneHeM IX uayK0B0ro 

06rpy1rryBa1rrrn, o6CHl'OM np0BCJ(CIIHX JlOCJii)l)KCllh, If0BII0T0I0 npC){CT3BJICI111X 

MaTcpianin, 11a11c)KII010 ny6niKa1dH11010 aKTHB11icT10 Ta aIIpo6auicio pc3yJ1hTaTiB, 

,L(l1CCpTanii1IIa po6oTa Bi)UIOBi;tac BHM0l'aM HaKa3y MiIIiCTCpCTBa OCBiTH i uayKH 

Y Kpa1H11 ui;t 12.01.2017p. N~ 40 "I1po 3aTncp;pKc111151 BwMor )~O ocpopMJICHI-151 

,n11cepTal{i'i'' Ta BHMOraM "llop5IJ(KY rrpwcyf()KCHTH[ CTynelHI )l0KT0pa cpinococpii. Ta 

CKacynaIIIJ51 piIIJCllll5I pa30Bo'i cnc1tiaJ1i30Ball0°l IPICIIOi' pa)(M 3aKJIH/lY BI1ll~Oi" OCBiTH, 

HayKoBoi' ycTaIIOBH npo 11p11cy)()KCIIIJ51 CTYIICll51 )lOKTOpa cpiJiococjJi'i" •3aTBCp)l)KCHoro 

ITocTa11ono10 Ka6i11c·py M·i11icTpin Y1<pa'1'11H ni;t 12.01.2022 p. N~ 44 (3i 3Mi11arv1v1). 

Bpax0By1otn,i BJ1KJiaJtc11c, BBa)Kaio, 1uo lna11 OJJc1<ca11;tpoB114 UH6ai1110 :wcJJyroByr 

1-1a np11cyJt)Kc111151 110My CTYIICII5I Jl0KTopa cl)iJrococpii' y raJiy3i 3IIa11b 13 - McxaHit.Jua 

iH)KC1ICpi5I 3a c11cniaJibll iCTIO 13.2 - MaTcpiaJJ0311al3CTBO. 
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