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BrlFvK
oQiqifuoro orloHeHra Ha Arrcepmqiro

Illesqona Ceprin O.rreKcarrApoBnqa

<<VAoclconarenHfl Texrronoril nnpo6nrrqrBa 6a.noniB rra ocnoni norvr6inyBannfl
potaqifi noro o6no.ryBanrrfl incrpynrenToM Teprn g niAcaAKolo AHrIIqa>>,

rroAarry na s4o6yru HayKoBono cryrleut KaTIAI{Aara rexHi.mrur HayK

3a cneqianrnicrro 05.03.05 - qpoqecl{ Ta MaIITI{Hrr o6po6rn rI{cKoM

OuinKa crpyrcr.vpn. gpricrv i ganepuenocd nrceptauii

B pesynrrari ognarioMJrenrrf, 3 pyKonrlcoM Al{ceprarlii ncmnoBJleHo, I4o BoHa

cK[aAaerbcff 3 Bcryrry, r'frn pos4iniB, BlrcHonrin, cnnc{y BI{KopncraHI{x 4xepen i

AoAagis. Bona BlrKJr4AeHa na 223 cropiuran MallmHonlrcHoro reKcry, 3 tKI{x 151

mopinra ocHoBHoFo reKcry. Po6ora naicrurr 74 pucymin (s HID( 10 pucymis Ha

oKpeMr,D( cropimu) i 7 ralwrlb (3 Hr{x 3 m6nnqi na oKpeMID( ctopinror). Cnucor

BrrKopncrarrrD( ruKepeJr g 214 nafinrerryaarrb poguirqeHo na 27 ctopinril, AoAarKI{
gaftrrrarom 14 cropinor.

Cryycrypa po6om ni.qfrosi,qae BrrMonaM, trIo npe4'enumou Ao KarrAI{AarcbKID(

Alrcepraqifi, ra He BrrKrrrrKae 3arepeqeHb. Agcepaqis BlrKoHarra y Aon6acKifi aeP-

xasHuri MarrrlrHo6y4innift araAenaii (A[VIA) ra e 3aBeplueHolo HayKoBoIo qpallelo.

EKcneptnga gnrict.v pog.[ifl in nnceptauii

Bcryn uicrntr 3axaJrbrry xaparcreplrcrrrrqy po6orrl, o6{ppryBauHf, arryaJlb-

nocri TSMH, 3s'ff3oK Alrcepraqifilroi po6orn 3 HayKoBrrMrr nporpaMaMlr, rIJIarIaMu It

TeMar\drr. CQoprvrynboBarro Mery po6orn fi gasAarffir ,4ocni,4rKeHH^r. Aano xaparcrepl{c-

Trr1y HayKoBoi nonu3ulr fi nparcruHoi qinnocti orplrMaIIID( p$yJlrtatin, ix anpo6a-

qk fi BnpoBqAxeHHr, ni4sna.renrafi oco6ncrnfi nnecor s4o6ynaua.

Ilepmnfi porgi.rr uicrlrrb nireparypnraft ortrf,A cfracula ni.UroAis lo npoeK-

TyBaHrrr fi y4ocr(onaJreHrrf, TexrroJrori.rHro( npoqecis snroroBrreHHs AH[rIq 6alronis.

Annop Br{BrMB Teoperruni fi eKcneprrMerrraJruri nnetoAlr AocJli,qxenns npoqecis o6-

KoryBaHrrr rpy6HrD( 3aroroBoK; uopinnrB MeroArr porallifiHoro fi mnreHrlialrHoro

o6lcoyyaanHr rpy6noi galoroBKr.r iHcrpyuenroM Teprt; po3nltrryB rlepcrelcrrrBrr po3-

Br{:rKy rexHoJrorifi i cqrarqeurrf, pomqifi"noro o6rovynanlrf, AH}ru1 incryylrteHroM re-

tryrf,. Y pesynrrari nircparypHoro offrrry ni4rnep4xeHo HapoAHorocroAaprry rlorpe-

6y s oAepxanni anpo6is ig AHoM ra Heo6xiaHicrb BcrarIoBIIeHIrfl 3al(oHoMipnoctefi

BrurrrBy posrraipin garomBKrr ft rcpuoMexaui.rHrx pexlrMin 4eQoplryBaHHf, Ira xapal(-

rcpnmuKlr Harrpymeno-4eQopMoBaunfi cmn Merarry 3aroroBKl{ B npolleci potallifi-

Horo o6rouyaannr inmppaenr\oM Teprt.

AAME



Apyrnfi poqAi.rr nricnmr MeroAprKr{ Aocni,qxenb rexnoJrori.rnm nporlecie 06-
KoqyBanrrr rpy6 iHcrpyrrenr\oM Teprf, Arlr Qopuynarurff Arruq. Pogrursnyro Msrolu{Ky
reoperruHoro aocni,qxenHfl naexani3My 3al(purrr orBopy rpy6n upu pomqifiHotdy
o6ro.rynanni. Y srcocri rcoperrrrrnrD( naemlin o6parri enepreru.urru? MeroA, MeroA
o6ononor i MeroA cxir+reHrD( eJrelrerilis. 3a ocHoBHnfi rcoperr{rrnrrfi nreroA Aocni-
AxeHHf, o6pano MeroA crinqenr{x eJrenaenris (MCE). Y posgini snKraleHi ouroeHi
noJlo)KeHnf, MCE. Ha Qoprraosuiny ryy6Hoi 3an)roBKr,r B nporleci o6ro.rysaHnr in-
crpyrvreHToM Teprf, BrrJrrrBsrorb cnissiAHorueHrrf, po3Mipin sExiAHoi garoroBKrr, pe-
)KI{MI{ o6rovynannr. flponegeHo [JraryBarrrrfl MareMar[rqHoro eKcneprrMeury. Eyna
pospo6ueHa MeroArrKa AocniAxenns npor{ecy raHr€Hqianuroro o6KorryBarlHt rpy6-
noi garoroBKr{ iHcrpyrraeHToM Telyrf,. o6pano ocHoBHi Qarroptr, 4o Brur}rBarorb Ha

Qopnaosnairry 3arCIroBKr{ B npoqeci aeQopuaqii: siAHocua roBrrryrua crinKl{ 3aroroB-
KLr, noAaqa 3aroroBKr{ B incrpyrraeHT Teprr ra noqaf,rcoBa reMnepaqpa Harpiaannr
rpy6n.

,{ocroaipnicrr orprrMarrrD( reopermnrD( pesyJrrraris nepenipxract eKcrepn-
MeHTaJrbHrlMrr ,qocni,qxeHHf,Mu, Enrfl, qono 6yna poepo6JreHa cneqianbHa MeroAI{Ka
Rocni,pKeHb. ErcneplrMerrraJrrni AocniAxeHlrt npoBoArrJrrr Ha na6oparopHoMy cmni

wn o6rovyaannx, c'r'BopoHoMy Ha 6agi MoAepHigosanoro roKapHoro Bepcrar4
ocnarrleHoro uexani3MaMlr fi ycmrKyBaHHrM, rr1o sa6esneyyrorr peanigaqirc qpoqe-
cy o6ro.rynannr rpy6qacrrD( 3axoroBoK, a raKo)K roHTpoJrr i peecryaqiro napa^naetpin
TexHoJrori.rHoro npoqecy.

Tpedfi porgi.rr uicrnrr uo6y,uony MareMarlrqrrrD( uo4enefi, noB's3annx 3
HAC AHlrrqa 6anorry ra reMrreparlpHoro pexuN{y nia qac QoprraoyrnopeHrrf,.
Pogs'ggoK rIrD( 3qAaq AaB Mo)Krr[gicru 3By3rrrr{ naexi Arrfr, npoBeAeHnfl noAaJIbIuID(

rllrceJrbnrD( Ta eKcrreplrMenTaJrbnrD( loqi.qx(eHb. Ananig HAC rrpoBoAnBcfl' 3 BrIKo-
pr{craunflM Merogy o6onoHoK Ta eHepFerllrlHoro MeroAy. Po3B's3oK [poBoAnncs si-

AHocHo QynruIifi nepenaiqenns Merarry, rotpi Brl3Haqarorbct 3a pil(ynor siAonaoi

reoMeTpii ruruqa nic;ls 4eQopuaqii, rle AaJIo 3Mory 3nrl3rlrlr noptAor 4llQepeHIlifi-
HID( pinnrnr.

Tarox rU 34Aaqa pmrurf,Auracfl.3 ToqKI{ 3opy eHeprer}rrlnono Mero,ry, Ao Me-
xanigna nracrarrHoro aeQoprvryaanrrff AHlrrq 6anonin i enanoctefi MolKHa uoAarl{ y BI{-
rnsAi pyxy )KopcrKoro iHcrpyrrneHTy 3 rurocKolo po6o.rorc roBepxrlerc, luo nepenai-
rrlaerbcr )BAosx oci garoroBKrr. Byna Bu3HatIeHa na6nnmena Qopr"ryla AIIfl, nepxHroi

uexi caJrr{ aeQoprvrynaHrrr ra ycepeAHeHe 3HaqeHnf, HopMaJIbHoro KoHTaIoHoro Ha-

npy)KeHrrf,.
AHaris reMneparlpHoro pe)KlrMy npoBoArrBcr Ha ocHoai pinHf,Hlrf, TerJlorpo-

siAHocri. IIE 3aJrexHicrr Aae 3Mory Br{3HarIarI{: qac posirpiBarrHt AH}rIqa 6anony .uo

reMnepar)?r{ ruracrrunoi 4eQopnaaqii s HacniAoK reprfl naix 3aroroBKolo ra inctpy-

MeHToM Teprfl, B 3alrexnocri slA no.rarKoBot reuueparypu 3aroroBKl{ Ta 3 K)ruoBolo

rrrBr{sicrro or o6epmru{f, 3aroroBKn, a rar(ox rpaHrrqrry reMneparypy upoqecy Ae-

Qoprraaqil.



rletneptnf, pogain uictrrrr BrrBqeHlrfl BIrJrlrBy reoMerpii garoroBKn fi rcune-
parypHlD( pe)KrrMis Ha Qoprvrosnrirry fi aeQopMosanrfi crarr Merarry 3aForoBru. [ar
aAersarHoi oqinru uexani3rvry 3arcprrrrr orBopy AHrrrqa pmpu(osanufi roKa3nrrK
HarlplxeHoro crany Merarry 3aroroBKr{, rKrilfi nporoBye cryninr 3aBaproBarrHf, orBo-
py anuula saJrexHo nia pisnoi rosrqr{Hrr crimu ra noAa.ri saroroBKr{ n incrpyrraeHT
Teprs uplr pisnrm noqarKoBrD( TeMneparypil( o6ro.rysaHHff. BcranoBJreHo, rqo g6i-

JIbrurITI,r cryninb 3arqlr{TTfl orBopy B AHrrrqi naoxna 3a pilryHor g6iluueHHr noAa.ri
3aroroBKrr B incrpyrraeHT Teprff.

BcmrroBJreHo HAC Merarry AHrrrqa nprr peanisaqii rona6iHosaHoro npoqecy
o6ro.rygarrnf, m uiAc4AKH. flpn nlAc4Arli y soanirunix ruapa>( AHlrua nepeBaKarorb
crlrcKaro.ri HarrppreHrrr, a y Br+Tpirunix ruapar( - po3rrryroui. flpra cryreHi niacaa-
KH Ao 15 % piaenr crr{cKarorrrD( HarrppKeHb Ha 3oBHimrifi noBepxni .qnuqa ni,qsn-
Irryerbct, a npn g6inruenni - roqnHae 3MeHrrryBarvrcfl.. r{o crynenr nlAcaAru 15 %
AHrIIqe Mae ruocrufi Toperlb, noAaJrbrue nigcq4xenrrf, rrp[r3BoAr{Tb Ao notnn ynirny-
rci QopMI{ AHr{rIo, rqo npn3BoAnrb Ao norBl{ po3Txryrouoi KoMrroHeHTr{ HarlppreHb
Ha Bl{yrpimnifi rroBepxHi. Ue rprr3Bo4l{Tb Ao po34prrBarrHf, ocrosoi JryrrKrr AHTIITIa ra

3MeHmeHHf, ii rnn6unn. fliAcaAra npr{3BoA}rrb Ao g6inrureHrrfl ToBqrrHI{ ctinrn

AHI{Iqa.
BcmnoBrreHo, ulo ocboBa cwra oQoprrmeHHs cQepnyHoro AHrIIqa ctpirrtxo

3pocrae, qprr rlboMy ni46yaaemcr 3HrDKeHHr p44ianrnoi ra rarrreHrlianrnoi rouno-
HeHT cr{Jrrr o6rovyaarrH.ff. y npoqeci uiacaRru 3ar(oHonaipnomi cunn sil cryrelrfl
geQoprrtarlii Marorb ninifiry 3aJrexHicu. fliacalKa AHrrrqa xaparcrepn3yerbct ninifr-
HI{M g6inrmeHrrf,M KpyrHoro MoMeHry npn ni,qnnqeni cryneHf, o6rncKanHs.

Ha niAcmsi ananisy peyJrbraris reopemrHono locni.preHrrf, Harlp1aKeHo-

4eooprraoBarroro craHy Merarry rpy6n fi uexanig*y Qopr'ryaaHrrf, cQepu.rHoro AHrIIqa
6yna o6pana cxeMa, y xrifi BlA6yBaBcr noBHe 3ar(prrrrr orBopy AHrrqa n nopinruHHi
g iuumMlr cnoco6arrall pomqifiHono o6ro.rynarrH.f,. Orpmaani pesynbrarrl Ao3BoJIwrH
o6patlr AaHy cxer\dy Arr rroAaJrbruoro eKcneprrMeHTaJrbHoro AocnipKeHlrf,.

rltsrnf, porgi.n uicrnrb eKcneprrMenTaJrbr{y nepenipry BIrJI}rBy ocHoBHID( na-

pa,Nrerpin npoqecy aeQoprvrynaHHf, na Qopnaosuiny 3aroroBKl{ B xoli o6ro.ryBarllrf,

Tpy6 incpyrvreHToM Teprr, a rar(o)K AocroBipnocri orpr{MaHrn( Teoperl{tlHl{x pByJIb-

rarin Ha craJreBrD( 3aroroBKax. Eyno BcrarroBJreHo, rqo ocHosHnfi napal\der'p, nanit

BrurrrBae Ha 3arpHTTr orBopy AHrrrqa nprr o6roryaanni - qe BeJrr{tllrHa [oAa.Ii.
Pesyrnrarra eKc[ep[rMerrraJrbHr,D( looni,emeur nixrseparuu aaruri crinqeHo-

e.rreMerrrrroro MoAeEoBarIIrr. Bip<nneHHf, TeopgrruHrD( AarrrD( s Qoprvrognainn 3arc[oBKlr

ni4 encneprueurarnruN He rrepeBr{u5/e 12...L5 yo, rrlo Ao3BoJIf,e spo6lrm BrIcHoBoK npo

AosroBipnicm BcrarroBrreHrD( rexnonori.uuor peronaenaaqifi s repnaounug6icHlD( WoB
o6roy5narurx iHorpyrrreuroM Tepm ra ui,qcancl{, orrpuMaHlD( Ha ocHoBi MCE. Eyno Bcra-
HoBrreHo, rrlo Mar(cHMaJrbHe g6inrruerurn roBrrFHr{ 4illrrla nig6yBaerbcr uicns nincaroaa y

.qianagoHi I 5...20 70. Marpocrpyrryprunl ananig ocboBrD( aeQercrin 4IIilI s pisruna qry-

rreneM niacaroar Ao3BorrrrB BcrarroBr{rrr, rro MaICcI.rMaJrbHa roBlruma cdrucr .4illula Ha6u-
paerbcfl rrpn niacanri na 15 Yo.



Pog4in uicumr penoMerrAarlii fi naem4ncy IM npoeKryBarlrlff rexIIoIIoruIHID(

npoqecis o6rc.rJpanHr m ui,qcaruqf Eililq rpy6ruor 3arcrroBor iHctpyuernona reprfl.

BmopncroByroqu po3po6neni peKoMerrAallii 3 nporlecy o6rorynarlHf, m niAcaAKrI

Arrnq na rpy6urD( 3aroroBKu( 6es onpaBKr{ 6ynn poepo6neni Hosi TexrloJlori'uri npo-
qecn fi npoaeAeHa arrpo6aqix y nnpo6nrnrx )ruoBax.

Y roxnoMy po3lini HaBeAeHo BtrcHoBKI{, a sana.rrrHi sncrloBnrl y roBHifi ruipi

siA6nsarorb nlAcryor sciei po6oru. Y AoAarnax HaBeAeni pesynbrarlr crarl{crl{q-

noi o6po6ru y eKcrreprrMenTaJrbHrD( locni,qxeHrrfi Ta alcrlr BnpoB4DI(eHIrf,. Pesynr-

Tarlr po6oul anpon44xeni Ha IIAT <Honorgal\{aropcrnnfi MaTlll{Ho6yginnntrt 3a-

BoA)), H4 <VrpFlprdemrrypnuarm>, BrrKopncmni y HayKoBo-AocnigHnx po6om>r m

HaBqaJrbHoMy npoqeci AID{A. TeKcroBa qacruna po6om ao6pe npoirnocrpoBarra
pepaxynKoBlrMr{ cxeMar\drr, rpaQiralnu, QototpaQirrrnn, AoBlArosnfi Ta y3axaJlbHlo-

roqnfi nrarcpiaJr HaBeAennfi y m6uullfi.

Ha ocHoai nponeAenoi eKcneprrrgn cliA KoHcraryBarrl uarnnicrb HacryrIHID(

neo6xi.qHrD( eJreMeHtig y po6oti.

Anr.va.n rnicm rerrn .unceprauii

Oqrosni iuryro.ri MeroAI{ nrapo6rmllTBa Eycrorinm qruiH4pin ig AHoM ne-

pe46a.rarorb rrplrBapxy grra Ao rpy6HrD( 3aroroBor. Orpuuani AarrnM cnoco6oM Ae-
rani He rapaffryrorb cyrlinrnocri Merarry AHa fi roprrycy rpy6tr, Iro 3nrrxqFe uexani-
qni nnacrrlBocri rraetalry Aetalli s goHi 3BapHorlo rrrBa.

PosmlnpeHrrf, TexrroJrori.rsm Mo)KrraBocrefi i niAgnulenlrt rexHiro-

eKoHoMi.rHEx noKrcHuris npoqecis nnroroBJreHHr Arrnrq 6anonis snl\darae pospo6rul

HoBrD( cxeM aeQoprr,rynarrn.f,. AmopoM y AuceprarlifrHifi po6oti 3arrponoHoBarro Ho'

nnfi nporpecnsHnfi cnoci6 BrrroroBJreHrrff AHrrrq 6anonin o6rovyaarrHflM ta niAcaA-

Koro. Y cyraqrifi rcopii fi npamuqi g o6po6rn naerarig rrIcKoM ni4cyrni nayrosi oc-

HoBrr npoeKTyBarrrrf, qpoqecia i nparcur.rni peroMeHAarlii xilg o6ro.rlparrlrf, cQepnu-

HrD( agnq g niAcaAKoro AHlrrqa. L{e yHeMo}rurrBJrroe pospo6Ky pecypcos6epiraro'rrD(

npoqecin nuroroBJreHHr rrycrorinrar nnpo6iB 3 AHoM. Y sn'.nsry 3 IIIrM neo6xi.qnictr

pospo6Krr HayKoao o6qpynronanoi MeroAlrKlr npoercryBarllrff HoBID( TexHoJIorlqHID(

rpoqecin o6roqyBaHHff incrpyrraeHToM Teprr Arrurq 6anoniB, 3 MeTOIO po3lrtrryeHlrf,

TexgoJroriqHrx MoxJrr{socrefi i nilsnulenrrf, rcxniro-eKoHoui.nuor noK&lHmin,

npeAcraBrffe. gna.nnni HayKoBr{fi i nparcrr{rrnnfi intepec i niamepA)trye alcryallrnicm

TeMlr Ar{ceprallifinoi po6otn.

3nrnsolc poOorn g navKonnu[ nporpaMaMn. nIaHaMn

,{gcepaqiftHa po6 om siArosUae npioputerHoMy HanptMKy po3B}rrKy HayKI{

i rcxniru <<Hosirni pec)?cos6epiraro.ri rcxHonorii B eHepreurqi, npoMlrcJloBocrl ra

arponpoMr,rcJroBoMy KoMrrJrercb> Ta HayKoBoMy HarrpffMKy (PGBrrroK pecypcos6epi-

raroqrD( npoqecin o6po6rn rr{cKoM Ha ocHoni crnopeHnfl HoBID( TexHoJIorlqHID( cno-

co6is i rrleroruaK arraJrisy saronouipnomefi ruracr}Ilmoro aeQopuynarllrD) Hayronoi

rrrKoJrrr raQe4p <O6po6Ka Meranis rr{cKoM> (OMT) i <Mexanira rrlacraElHono Qop-



IvryBarrlrD (MIIO) .{on6acrroi Aep)KaBuoi uaumno6y4isHoi ar(aAeMii (AIF{A). Po-
6ota BI{KoHaIra B par\{Ka( Aepx6ro.qxernrn( HayKoBo-AocJrilHrx po6ir AA/[A, 3o
IrrlarlaMrr MinicrepcrBa ocniun i nayrn Yrparnn (0108U010041, 0112U006709,
0118U003047), npu BlrKonarrni sroD( aBrop 6pas fracrb rK BrrKoHaBerIb.

Crvninu o6rpynronaHocri i,uocronipnocri HayKosnx noroxenu. nncnos-
rcis i peKoueH,[auifi

BnpirueHlrfl nocraBJIeHrD( 3aAaq npoBoArrJrocfl 3 BrrKopncrarrrrflM c) racHrD(
uetoAiB TeoperruHlD( i ercnepr{MenTaJrbHr{x AocniAxenb. Teopernqni .qocni.eKeHrrf,
peanisonani Ha ourosi MCE, npn qoMy Arrfl, oqinrn HarrppKeHo-AeQopnaoBarroro
crarry Meralry npn o6rouyaanui ra nlAcaArli incryyMeHroM reprr BrrKopncmnnfi
nporpa,Nrnnfi rar(er (DEFORM 3D>, sKnfr 4o6pe ce6e 3apeKoMerr4/BaB y 4ocni-
AxeHHf,x npoqecin o6po6ru Nreraris rrrcKoM. @opnaosnainy 3axoroBKr{ y nporleci o6-
KotryBarrHf, Ta nprr [lAc4Artri sugna.rum eKcnepr{MenToM y na6oparopHrD( m nnpo6-
HI{rIID( yMoBax Ha craJreBrD( 3anoroBKax. fJlr npoBeAeHHf, MareMarr{rrHr{x eKcnepu-
naentin Bl{KopncroByBaJrrr MeroAlrrry urarryBarrnf, eKcrrepr{MeHTy , a Arrfl. o6po6rur er-
cneprrMeHTaJlbnoi iHQopnaaqii 3acrocoByBaJrrr crarr{crr{qrry o6po6rcy 3a crarrAaprnoi
MeroALrKoIo. OcnosHi pesynbrarrr reoperruHrD(-Ta eKcneplrMeHTaJrbHrD( Aocni,emeHb
uigtnepprceHi ik nepeaiproro ra BlrKopr{crarrHf,M y nnpo6nuqnx yrlroBa(. Bnrqesn-
KJI4AeHe Aae 3Mory KoHcraryBarvr, u1o cQopr\ryJrboBaHi y AlrceprarlifiHifi po6ori oc-
nosHi HayKoBi nonoxeHHfl, uoAeni Ta BrrcHoBKr{, a raKox nparcrnqHi perorvreruaqii i
MeroAlrKI{ e AocrarHro o6qpynroBarrr{Mrr, Aocronipnnan i aAernarHnM}r.

IlayKona nonngna pegvrrrarin anceprauii

Hayrona HoBH3Ha po6orn s6a.raerbcr B HacryrnoMy:
- Bnepme 3 BrlKoplrcrarllrf,M TeoperrtHoro AocniANenlrff MCE Bu3HarIeHa

TeMneparypa narpinanHr rrycrorinoi 3anoroBKr{, ulo ga6egneErye noryi6rry reMnepa-
Typy y npolleqi poraqifinoro o6ro.rynaHr{f, m niAcaAKrr AJrf, 3BaproBarrHt orBopy
AHr{ula.

- Bneprue BcrarroBJreHo Mexanigna QopuyaarrHn HAC y qpoqeci o6rorryBarlut
cQepruHID( AHrrrq incrpweHToM Teprfl rM pienror roBtrpaH crinor, noAa.ri, reMne-
parypl{ narpinanHr rycrorinoi 3aroroBKr{, B p$yJrbrari ncraHoBJrennfi pinenr crrlc-
KaIotIID( HarrpyxeHb, rqo AaJro MoxJrlrsicrr rinrricno orliHnru 3aKprrrrr orBopy
AHrIIqa ra BcrarroBr{Trr pqionanrHi pexr{Mr{ porarlifinoro o6royyaanHr.

Bnepme AoBeAeHo 3aJrexHocri BrurrrBy crynerrfl niAc44rur cQepnuHoro
AHI{Iqa incrpyrrreHToM Teprff na FI[C, enepnocr{Jrosi nora3HrrKn Ta cryriur snaprc-
BarIHf, ctinor AHr{rqa, Iqo Ao3BoJr[rJro B[r3Haqnru eQermnsHi rexHorori.rHi naparvrerpl{
nlAcaAKI{.

OrpunaaJru noAaJrbrrurfi po3Br{roK 3alle)Knocri QoprvroyrBopeHHt AHnqa 6a-
nonin nicrs o6ro.rysaHnfl m uiAcaAKlr B 3aJrexnocri siA uola.ri, ToBrruaHu ctinrra,
TeMlleparyplr narpinanHr ra cryrens niAcalrn, rri Ao3BoJrurrn yAocKoHaJrr{TI{ npo-
qec aeQopuynarrrrf, s ga6egreqeHrrf,M 3BaproBaHrrf, orBopy AHlrrqa.



3na.rennr lnceprauif,noro logri.uxcenns .uln navKu f, nDIICTf,KII

Orprarvrani pesynbrarrr Ao3BoJrrrJrlr Brr3HarnilTl{ rpaHulli gactocyBarlrrf, HoBoFo

cnoco6y o6ro.rynagrrr m niAcaAKrr cQepnuHID( AHrrI{, Ha ocHoBl orpl{MarlrD( 3al(o-

HonaipHocrefi Qopnaosuinu, HarrplDreHo-AeQoprr,roBanono crarry ra uexani3l\ry 3a-

Kprrrrr orBopy AHrrIqa rryu o6roryaanni Tpy6.
flparmrange 3garreHrrf, po6orra npeAcraBnf,Iorb Hacrytlm p$yJlbrarrl :

- HoBtrfi cuoci6 smoroBJreunr AHrrrq 6anonin, ulo po3rlrryrce rexHoJlori'IHi

MoxJlrlsocri rpoqecy pomqifiHono o6rorynaHlrfl;
- MeroArrKa npoeKryBarrrrf, TexnoJrori.rmrx npoqecin pomqifinoro o6rovy-

Barrrrf,, qo noJrffrae y Br{3rraqenni noAa.ri 3aroroBKl{ B incrpyvrenT Teprs nepe4 o6-

KoqyBarrrrflM m niAc4AKoro B 3aJre)Knocri nil niRnocrroi ToBIq{Hn ctiHxn Ty6u;
- Hosi TexrroJroriqgi nporlecn ra repMoMexaniqHi pexnrvm aeQopn'rynaHHf,

Ars o6ro.rynarrgr cQepuuHrD( AHtrrq s niAcaAKolo, ulo Ao3BoJrf,Iorb 3aBaprlrl{ orBlp

ryy6noi 3aroToBKlr.
EQelcursHic6 sil BnpoB4preHrrf, HoBrD( TexHoJloriqnm npoqecin o6ro'ry-

Barrrrf, AHrrrq g niAcaAKoro ni4rneppKeHo aICraI\dI{ BnpoBaAxeHHf, na fIpAT <<Honor-

par\daropcrrrni MarrrrrHo6yainnnfi 3aBoA> m tI[ <YrcpflN\detanypnvraun>. Hayro-

Bo-nparcrmgi pospo6rn, Br{KoHarri s Al{cepmrlii, B}rKoprrcroBylorbcfl na raQeApa(

OMT m MfI@ AA{A npr B}rBqenni cneqianrrurx A}rcq}rrlJlin, a raKo)r( rpn BnKo-

naruri cryAeHTar\dlr cneqiarurocri <O6po6ra Metaris rI{cKoM)) Ta <O6naRHaHHfl Ta

rexHoJrorii rrJracrrrrHono Qoprvrynanrrfl KoHcrpyKrlifi rvranrnno6yayaarlHD) K)fpcoBIDq

AI{ruIoMHrD( npoercdn i rvrarimepcbKlD( po6it.

I;g- BrrKopncr:lrrrrf, y npoMlrcJroBocri uoxHa peKoMeH.q/Barn reMrleparypHl

Ta MexaHiqni pe)KuMn o6rorryBarrrrf,, rrepexoAl{ TexHonori.IHID( npoqecis. Ha npal(-

rnrti Aoqinrgo 3acrocoByBarlr eQercursHi rcxHonori.IHi peronreHaaqii Ars raparrro-

Barrono 3aBaproBarrHr orBopy Aulrqa Ha erani npoexrynarrlrf, TexHoJlori'IHoro npo-

qecy BrrroroBJreHrrf, ArrrIII 6anoniB ra Koprrycis quninapin aMoprl{satopin ta iHuum

rrycrorinror nrapo6in, sKi Marorb Anrrqe. Pospo6ru 6yqru KoprIcHrIMlr HayKoBo-

locni,qHlrM Ha HaBqaJrbHlrM opranisaqisM, 3 TouKIr 3opy BI{Kop[crarIHt y HayKoaifi,

tocni,qnifi a6o ocsifiIift aisrsttocti.

[onnora srrrcllatrv Havrconnx DegvrHarin v [v6rilcauiflx aBTopa

Hayroni pesynbrarrr, BrrHeceni na 3a>orcr, BrrKJra,Aeni y 29 nayKoBrD( ApyKoBa-

HrD( rparlp(,3 HrD( 1 naonoryaQir, 15 crarefi n 13 HayKoBID( creqianigoBarrux Brr-

AaHHD( yrparnu,2 ctarti y x5rpnaJrax, utro BxoAflrb Ao naixnapoAHl|)( HayKoBoMer-

pruHrD( 6ag lanrn<,7 rg3 AonosiAefi na MHTK,2 ctarti g iHurfi xqpHaJlar Vxpat-

Hn. Hosi rercriqni piruenm 3ila{rqeviZ nareHTal\drr Yrpatuu.

Crami naicrsrr sci Heo6xinni cKJr4Aoni qacrunn, tari trK: crarl rrrrallHt, Qop-

rvryJrroBarrHf, Merr{ po6ona, HaBeAeHHr orp}rMarllD( peyJlstadn ra Br[cHoBKI{ IIo po-



6ori. Oco6nqrnri BHecoK aBropa BH3HarreHo y KoxHifi s nparlb, rqo ony6niroeaHo y
cninanropcrni, qo csi4quTr rrpo Aocrarrrbo rroBHe ni4o6pCIKeHHfl cyrHocri pesynr-
tads .qocuipreHnff y nepiolprrrHrD( BlrAaHHrx. AnropeQepar po6orn qimona siA6u-
sae ii 3rvrict.

Anpodauis pegvmraris .uceprauifi Hoi po6ou

OcnosHi nonoxeHrrf, po6orra, HayKoni fi npalcTnqni pesynbrarr{ AonosiAaJr}rcfl.
6inrru nix Ha 10 naixnapoAHrD( HayKoBo-rexHi.rHr,D( ronQepenqi.m: y AA4A
na. KpalaaropcbK; HITy (X[II> ru. Xapris; na. Binnwll, M. flepercJlaB-
Xnaelrnl{IlbKr{ft, d rar(o)K Ha rqopi.rHrD( HayKoBrD( ceMilrapor i o6'eAnarroMy HayKo-
BoMy cerrninapi s o6po6ru ueranin rrrcKoM AII\{A (rra. Kparraaropcrr).

Matepianu ancepmqii 6ynn Br{Kopl{cmni y 3 4epx6roAxernlo( HayKoBo-

AocJnAHrD( po6orar.

Binnoni.unicru crpvKrvpn. gpricr.v fi o0opMrenns,uceprauii ncranonre-
Hnna snMoraM i gui€f, .v anropeQepar.v ocnonHnpr noroxenHspr,unceprauii

Hagsa po6ou nignonilae o6panifi cneqianrnocri Ir cyrHocri posn'rsynaHoi
g4Aaqi. Mera po6ou fi gasAaHHr AocJnpKeHb e uori.rno o6qpyHToBarrnMlr. Cryycry-
pa po6orrr, o6csr ii orcpeMux qacrr{H siAfiosi,qaroru B}rMoraJ\{, rqo BrrcyBalorb Ao Ka-
HAr{AarcbKrD( Al{ceprarlifi s Yxpauri. ,llpceprqifina po6ora Mae sci Heo6xiani po3-

AiJIH, sKi AocrarHbo [oBHo po3Kpr{Barorb nponegeni aBTopoM .qocni,qxeulrf, - giA

{pynToBHono ananisy icrryno.nD( Teoperr{rrnrD( Ta rexHi.rHrx pirueHr o6ro.rynaulrf,
cQepn uuD( AHrruI 3 ni,qc4Aroro Ao nparffruHrD( peKoMeHAaqifi i nnpoeapKeHlrfl pe-
3yJlbraris y nrryo6nurlTBo. ,{ucepraqiro Harrncano rpa,NrorHoro rexHi.rnorc MoBoIo ra

4o6pe oSoprraneHo: rinrrimb ra sricru iruocrparrrBnoro Marepiary Aoclrrb AoIcIIaA-
Ho trorcHroe ocHoBHufi term po6otlr. Hayrosi nonolKeHnr fi pesynbrarlr po6otu He
cylepeqarb cylracHrrM HayKoBHM AocrrHeHHf,M y rarrFi Hayru Ta rexHiKn.

AmopeQepar Al{cepraqii uosHicno nignoni4ae snaicry po6orn i posrpnnae yci
acnercrr{ Aocni,erenb, B}rKoHarrrD( aBTopoM.

3aynaxenHs .[o ancepraufi ra anrope0eparv

1. B nepmonry posliri Kpr{rraurrrfi onrrA nheparlpHrD( pKepeJr xoq i naicnaru cy-
qacHID( pospo6or s aeQoprrryaarurr rpy6.racno< 3anoroBoK, aJre e Aocr{Tb IIepeBaIITaKe-
Hr4M ananigo.u aoc.ni,qmenr, rrci rpoBoAlaJrr{cr y 7f80-d porua r\d}rrryJroFo sropi.rqt (na-
nprucllaA, rlo rvraiore nci ,4repena NgJ,{b [48-78], [85-92], [98-169]). A.ne, na rvrifi ror-
JrtA, c.ni,q 6yno 6 suAirrrm Ta 3ocepe,urrr{cb Ha caMe c} racHrD( TerrAerqim pogBldrlqF
rcopii ra rexHouorii npoqecis o6ro.rJaanHff, rrd po3BrrBarorbcr y rerrepimdfi qac.

2. Y nepruonry (ornr4oBor'ry) a6o osrauHboruy pos4ini (m pesynbrar pospo6ru)
c.riA 6yno 6 Hanecru flmosi nnpo6u m x ruracnQiraqfuo, AI:nsruD( loqimno Blmopuc-
roByBarl{ o6ro.rJmarfis ra rnqcarocy cQepr+uuur,ur}rrrl. flpu rporr{y, y po6oti smonani

locniaxeHuf, aeQoprvrynarrur 3aroroBor ig pisnoro roBrrllrHoro crinKl{: ((Tosctoctin-

Hb>, ((cepeAnrocrinnb> ra (ronKocriuHil>. TaKe yMoBHe posginenHf, notpe6ye



po3'tcuelrF 3a MexanbMaMrl Qopuyrarurx nupo6y npu o6rovyrarnri' qo y Pofuri He

BEKOHAHO.

3. V xacepraqil, npf, MoAeruoaarffi, BllKoplrcroByerbc{ [apaMerp - Bi.rurocna
rroAaqa 3aForoBKIr a ixcrpyuern rcprr. Cni,q 3&]HattuTrl, qo ypaJryBanrn qpono rra-
paMeqy cni,q 6ylo 6 ya'rsarn 3 upnilurraMu grrliqenoro o6'errrSl Ta po3paxoByBaTn
TaKI{M vIrHoM napauerp norapur[uiwno< crynenir ge(bopuaqii 3aroroaoK qpn mr-
snr{qi, qo e EarruIlrBEM $rs Bn6opy reMrleparypnl{x pexonrin i sa6esneuenar yuoa

orprnrarurr rrionoi ctpyxrypu Meralry.
4. IIa crop. 96 (rp€rifi peAir po6orr) aBrop crBep,Dlrye, qo npu AolpIrMarIHl

peroruerUaqii 3 BI[KopHcraHEf, yMoBu Cen-Benasa Moxga qrpuMaTII gasnreni sHa-
qennt Ha[pyxenr na 20...30 %o. Arc ne sporylri.no, 3 qIIM carr,re uopiamoe pexlyJlbTa-

Tlr aBrop: a6o g ir.rmnnr TeopgT![qgl{Mu pimernrrrr (na ocnori yrroa Mseca,
B.B. Coxonoacbrono ra in.), a6o 3 pesyJlETaraMa eKctrepuMelny, qo 6yno 6 6ilrm
KopeKTrro, arre eKcueprIMeIIraJIbIIi Aooni.4rensr 6yno npoae4eno nisnime - y

u'eror'ry posgini, mnry rare crBep,pl(enHt ue e o6lpyrnoBax[M.
5. V po6mi He BN&nHo' ismepruiuri a6o neisorepaciwri yuonu o6roryBanut

upnhranr npu 4ocni,4reni npoqecia o BrrKopacraElrf,M Mef,ory o6onoHor.
6. Hosi cxeMn o6KoryBauHt ryy6un< 3arororoK cytrpoBopxylo[bor g6irn-

meHHrM ToBry{HIt cdruu,Wuqq qo uotpeSye BIIIaIIeHHf, 3Haqgoi rirnrocti usra-

Jry npr uexaniwril o6po6qi. Touy goqinrno, Arf, oIIiHIor erfercnrrnocti 3arq)onoHo-
BaHOro cnoco6y y nopianeuni g 6asosorc r€xHonofi€K, o6ro.rysasHr, 6yno 6 Bpa)(o-
nyaarn mri Bf,paru Mef,aJry EpIr pGpaxyHlcy roeQiqienry BlrxopncraHHt uarepiarry.

7. Y uigpo3Airi 3.3 po6ona (na crop. ll7-125) po3rnfi{yro Jrnrrre reIUIoBy 3a-

Aary, f,ICa noB'f,3aHa s posirpiaorrr Meralry iucrpylrerrrou rcprr. Ane o6po6Ui ntA-

4arom narpid yMoBHo rcurocdturi saf,iqnoBKlr, rpoqec 4eQopuyaannr f,KEx cyrpo-

Bo4ryerbcf, tarox irmexcurgnr uigcrPryBarum uatepia[y, y rolt'ry sncri, 3a pa-

xyrror( KoIITaIcIyBaEIIf, 3axoroBKtl s inorpylrerrroM, [o[Pi6Ho 6yno 6 BpaxoByBaru'
oco6rnBo npn 4erloprrrynaruri xpouonirenerrD( qrarefi .

8. V ni,qposAini 4.1, npn upoaegenui crinseHo-ereMelrmoro MoAerroBaggf,
reMrrepaT)|pHtrx ra getDopuaqifED( pexonrin o6po6rn 4y6uacrro< garoronor in-

crppelrroM reprf,, tr i upn ounci Mero4{KIr MoAelIIoBaHnt (nimogda 2.1), ne ma-

3aIIO, flCI1[ uatepian nprhuann px incrpylrelrly, Iqo uae cyrresui BIUIIIB Ha rpa-

rurwri yuoau m yMoE[ Teluo[epeAali.
9. Y po6ori He po3ultrJruo yMolu Brparlr cdirocri crinoK 3anotoBrr qpn Ae-

r[opryaanni roM6inosagmr ponudfrrnu o6roxJnaunxu 3 ni,qcqAKolo AEuqa
10. V po6mi Ee rpulineHo yaary nn6opy saco6ia trepBullrrorc narpiay rpy6va-

crrrx 3ar0loBoK nepe4 geQoprtrufeo.
11. B mocri scysqc,ceHw e oQoprureutn po6o| u cdl ri,qpHaqarr re' Iqo aBrop

no reKcry nnceprqii BnKopltcroBy€ $rs i.qeHuIOiKaIIii rapay€f,py mB4{IIn criHKtr

3anoroBKn pisnn on6omr (s, S, h, tro), qo yrpyAEoe cnprfutrrfl tDopuylt ra rlpoBe-

4erurr posparynrcia.



3aramnnfi nncnoson

,{ncepraqifina po6om Illesqona Ceprir OnercangpoBzrra <<VAocroHaJIeHHt
TexHoJlorii nnpo6nnrlTBa 6anoHiB Ha o cnosi rona6inynannfl porarlifi Horo o6ro.rygaH-
Hx inctpyrraeHToM Teprr s nilcaAKoro AHrrIqD) e caMocrifinoro 3aBeprreHolo HayKo-
BoIo npaqerc Ha arcryaJrbrry reMy, y erifi, Ha ocHoei BrrKoHaHrD( aBTopoM Aocni-
A)KeHE, orplrMarri nosi HayKoBo-TexHi.rHi pesyJrbraru 3 rrpoeKTyBaHns, trr yAocKoHa-
JIeHHfl npoqecin pomqifiHoro o6ro.rynanHt m niAcaAKrr cQepnuHrD( AHlrIq fi Ha 6asi
IIboFo nrpirueHi arryalrui 3aBAaHrrf,, ulo po3rr[ryrororb rexHoJrori.rHi Mo)r$rnsocri fi
nignnuqnorb rexHiro-erononai.rHi noragHl{Kl{ nporlecig gzroroBJreHrrfl AHrrIq 6zuro-
nin ra cxo)KrD( nnpo6in.

3asHa.reni saynareHnr He ga.rinarorb cyri BlrKoHaHoi 4ncepmrlii, a roMy BoHlr
He 3HIDKyrorr ii 3araJrbHoi nogurnnnoi oqinru. Ue Ao3BoJrf,e orlinurn po6ory, tK Ta-
Ky, Ir1o siAnonraae Br{MoraM <<flouoxeHrrf, npo noprAoK [pucyA]KeHrrf, BqeHIrr( cry-
neHis i npucnoeHrrf, BqeHrD( 3Barrb) MOH Yrparnn, rr1o npe4'rrurrrorbct Ao KarrAH-

AarcbKrD( Arrceprarlifi .
Ha niacrani BrrKJra4eHoro BHrrIe ananisy MolKHa spo6uur 3aranbHufi sucHo-

BoK, ulo Ar{cepmqifina po6ora lllesqona Cepris OneKcarrApoBarra siAnosi.qae BHMo-
raM, sri nucyBarcTb Ao KalrAr{AarcbKrD( A}rcepraqifi, a rr aBTop 3acJryroBye npncy-

A)KeHIrf, HayroBoro cryreHr KarrAr{Aara rexHi.rHrD( HayK 3a cneqianrHicno 05.03.05
- nporlecn ra Marururn o6po6rn rLrcKoM.

OQiqifinnfi onoHeHr

3anigyBa.r raQeAprr o6po6rn naeranin rLrcKoM

,{epxanHoro Brrrqoro HaBrraJrbHoro 3aKJraro/
<flpuaeoBcbKrrfi 4epxasHufi rcxHi.runfi
Aorcrop rexHiqHriD( HayK,

Kyxap Bo.noAnMHp Ba.nenrrlnoBlrrr
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