
BrA3r4B

o0iqifiHoro orroHeHra, .qoKTopa rexniqHlrx HayK, upo0ecopa, sani4ynaua
rcaf e4poro npIEna4o6yAyBaHHt Jlyqxoro naqionanbHoro rexni.rHoro

yninepcnrery, Mapuyrca B ircropa IeaHoszq a Ha Aucepraqifi ny po6ory
Kyrnapz Inana Mzronafi oBrrqa "TexHorori.rHe sa6esue.reHHt

BI{roroBJIeHH{ Aeralefi eliucnnx TBLIHTOBI{x po6ouux opranin MaurLrH", noAaHy
-

Ha 3AOOyrTf HayKOBOTO CTyUeHrr KaHArrAaTa TexHlqHzx HayK
sa cueqianrnicrro 05.02.08 - rexHorrori.s Marruno6y4yr aln:nfl

B .{ucepralliirttiir po6ori Kyrnapu Inana MuronafioB}rqa Ha ocnosi
TeoperruHLIX po:po6or, eKcrIeprIMeHT€uIbHr4x 4ocni4xenr, IIpoMucnoBI,{x
nunpo6ynaHb po3po6neno rexnorori.IHe sa6esrerreHHrr eupo6riTqrBa 3aroroBoK 3
erincouo4i6nurra upoSirenr roreperlHoro rreperlrHy BLrrKa ra pecypcooqa.qni
rexnolorii ik BuroroBJreHHt 3 BLIKopIlcraHHrM crBopeHoro rexHoJrori.rHoro
crroprA)KeHH{.

1. Axmya,noruicmo meMu ducepma4ifiruoi pofioma
Ha cyqacHoMy erani po3BLITKy Iraaurzno6yAyBaHH{ aKTy€rJrbHkrMkr

tBJItIOTbCfl, rrUTaHHf,3MeHrrreHHf, MarepiaDHO-enepferuqHkrx Br4Tpar, ni4nurqennr
eQerrunnocri ra .rKocri poapo6on, B roMy qncri rrporpecllBHzx rexnolorifi
BlaroroBneuHt TBIaHToBLIX 3aforoBoK gerareft MaTTTI{H. Cepe4 3a3HaqeHrD(
TBLIHToBLrx 3aroroBoK B€DKJILIBe Ivricqe noci4aro$ rsnHroni upo$hrni garorosKlr, 3
tKI/rX oTplilvrylorb 4erali po6ovlD< oprauin TBITHTOBIID( ronneepin ra rBlrrrroBrlD(
:rraiurynauin.

Ananis niAoivrrax rexnororiqHux npoqecin Br4roroBJreHH.f, rBLrHToBr[x
3aroroBoK BLIMarae BAocKoHzIrIeHHrI rlpoqecy 3 Meroro noriuruennf, rexniro-
eronoMi.rHr.rx noragnurin nigorr,rrEx rexHoJrori.rHr.rx lpoqecin, oAHaK 3
po3IrrLTpeHHtM cQepu ix 3acrocyBaHHt ueo6xi4no po:po6urn ra 4ocni4uru
rexnorori.IHi rlpoqecl4 BrIroroBJIeHH-a 3aroroBoK s eniucono4i6unna upoQinevr
rtorlepeqHoro neperlllry BIrrKa si crBopeHurrM rconcrpyrqifi TexHoJrori.rnoro
o6ra.{HaHnx fi cuopr.qx(eHH-f,. Tovry 4ocni4xeHr{rr, rqo crocyrorbcf, ycraHoBJreHHrr
3aKOHOMIpHOCTOU T9XHOJIOTTIHIIX llpoqeclB BIITOTOBJI9HIUI TBLIHTOBI/X 3aTOTOBOK

$opvrynannnra na enincny orlpaBy e aKry€trrbHvrMu Ans. rroA€rrrbruoro po3BrrrKy
reopii Ta upaKTkr KLr MarruHo6yAyBaHur.

Hayroni pospo6nennx nponegeHi y ni4noni4nocri Ao KoopAuHarlifinzx
unanis ,{epNaeHoi uayxoao-rexHi.rHoi uporpauu MinicrepcrBa ocsiru ra HayKr,r
Yrcpainu 3a HanpflMKaMI{ "Bupo6uzIITBo Marrrr{H Ta rexHorori.rHoro o6raAHaHH.rr
AIrs, cinrcxorocrroAapcrrcoi, xapuonoi ra uepepo6noi [poMlrciroBocrefi", e
qacrr4Horo HayKoBr.D( 4ocri4xeHr, rrci Br4KorryBurrruc[ Ha rasegpi "TexHolorii
ir,raurzno6y4jreanHr" sriAHo reMitrt4Kl4 gocni4Hur{rrKoi po6orz THry irr,reni Inana
flyrnox J\b .4 204-13 "Pospo6rca ra BIIpoBaAXeHHrr eneproeSeKrlrBHr.x rconcrpyr<qifi
Ta peOyp0o3Oeprarcql,D( TeXHOJIOII{ BI4TOTOBJI9HHf, CMyTOBITX IBI{I{TOBIIX Cmp€tIIeLI
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2. H ay xo e a H o 6 u3H a o d ep uc au ux p $yJt bmamie
B 4zceprarliftHift po6ori, Ha ocHoBi reopernqHlrx 4ocli4xenr:
- orpI4M€UILI rloA€lrlbruzfr po:nuroK TeoperrrrrHi noloxenna SopuoyrBopeHrnr

TBI4HTOBLD( eleuenrin cnoco6ou HaBLIBaHTuI na enincny olpaBy, nzne4eni arrarifl.t rui
sarexHocri AJIf, pcpaxyHKy cI4rIoBIlx napaMerpin npoqecy HaB;zBarrll, ra ix gn's3or g
neo6xi4rulMtl KoHcTpyKTLIBHvMVnapaMerpaMrir rexHoJrori.rHoro cnoprAx(eHHrr;

- Brleplxe 3arlporloHoBar{a 4zHavi.ilra MoAeJrb [pororryBaHrur npoQinrH14'
rBLIHToBIrtx KaHaBoK eniucnoi olpaBu, Ha ocnoBi rocoi nzne4eni garexHocri Ar{
BIlBHaqeHrUr Cr4rroBr/x [apaMeTpin npoqecy ro.rinnr;

- AocliAxeHo rpoqec o6ro.ryearllirfl sosHiunboi rqpafixut rBLrHroBr.x po6o.rn<
opranin B xoJIoAHoMy i rapf,rloMy craHax, Br.rBeAeHo po3paxyrrKosi sarexHocri Anr
BLBHaqeHruI cI4rIoBLx [apaMerpin lpoqecy, 3 Meroro ni4nnrqenns ix eKcrrflyararlifinoi
nagifinocri i AonrosiqHocri;

Brleplxe po:po6leno MareMamllry MoAenb npooiruonailHs. uymorinlx
eJr[rcHr.x 3aforoBoK, Nrfl, BLr3HaqeHrur ocHoBHr.D( [apaMerpia lpoqecy.

3. IfpaxmuuHe3HaqeHH.fl odeparcuruaxpe3yltbmamie
- clpoeKToBaHo ra BllroroBJreHo eKcnepr4Meruanrni 3pa3Kr4 rexnoloriqHoro

ctlopf,Ax(elJlJt Nrfl BLrfoToBJreHrur rBlIHToBr.D( elincnr,x 3ar-oToBoK;
- eKcnepkIMeHTzulbHo ui4rnep4NeHo reoperuqHi galexarocri 4lx Br,tsHaqeHHt

BTIIILIBy reoMerpuuHl{x lapaMerpin crpiur<u ra eriuuroi onpanu ua cruoni [apaMsrprl
lpoqecy HaBTIBaHI{5I, BI4BeAeHo perpecifini sanex{Hocri NrA BrrcHaqeHrur Bnnr,rBy
rlapaMerpin npoqecy pi:annx Ha BeruquHy cvnv pisannr Pora cvrruHaB;aBaHHflHa
eriucrry olpaBy 3arrex{Ho ni4 uaparraerpie 3aroroBKLr i oupanu;

- pospo6neHo KoHcrpyKrlii nosl,D( upucrpoin ra o6la4naHrur Ar-f, BLrroroBJreHHt
elincnro< TBI4HToBI/x 3aroroBoK ix srvriqneHrur ra 3aMlpy KoHcrpyKTHBHrlx napanaerpin.

TexHi.{Ha HoBrI3Ha BI{KoHaHI4x pospo6oK 3axr4rrl ena 7 -ma AeKnapaq ifi:autvtu
lareHraMr,r Yrcpainkr Ha ropzcni vro4eni. E$errnnHicm po:po6nenru< roncrpyrqifi
npncrpoie ra o6la.qnanns ui4rnepgxeno y nzpo6nnrru< )rMoBirx, a ocnosHi
peynbrarr.r po6orn BrrpoBaA)KeHo Ha TsOB (GIIM eHeproKoucrpyxqin>

4. O qin xa d o cmo e ip no cmi ma o 6 tpy Hmo 6 sH o cmi non o Jrc eH b
d ucepmaqii, id erumuwricmt suicmy aemop e Q ep amy rt o cuo eruu)c nono)rceHb

ducepmaqii
Hayrconi rIoJIo)KeHH.s, BLIoHoBKLT Ta uponosuqii y gocraruifi naipi

o6lpynronani reoperllqHuM anarisoNl, eKcrrepuMeHT€urbHr4Mra AocJri4xennxnaz ra
nzpo6nuvon repeBiprcorc, ToMy ix cni4 BBalKaru qinxonr gocronipHr4Mlr.

Ha ocsoni rounrercHoro ui4xo4y Ao reoperLTqHoro y3ararrbHeHHr i Hoeoro
nzpirueuHx uayxonoi sa.{a.ri poepo6neHo ra [paKTr.rtrHo peali:oBaHo paqioHalrni
TII BI4roroBJIeHHt TBHHToBLIX eriucouo4i6nnx 3aroroBoK, sxi BKJrrorrarorb
SoprraoyrBopeHH.a HaBI{BaHHIM Ha enircny orpaBy, nporonyBaHHfl, upo$ilurux
TBIIHToBIIX KaHaBoK i o6rovyBaHH.f, sosHirxaroi rpafiru rBlrHToBr4x po6ouro<
opranie, o6lpyuryBaHHt napaMerpin rexHorori.rHoro croprA)neHHr neo6xi4uoro
AJII BLrcHarIeHrIX ouepaqifi crBopeHHs fE3. tlr 3a1a'rra nupiurena Ha ocHoni



AocniA)I(eHb cuJloBux rapaMerpiB SopvroyrBoperrrur ra Ar.rHaMixz uporoqyBaHHt
upoSiruHLIX rBlIHToBlrx KaHaBoK, IrIo Aae Naoxfiaeicrb po3po6rsrn rexnoloriro i
BlrforoBJrsru Honi po6oui opfaHr4 sNaimyeauie cnnyrvx uarepianin.

Pe:ylrrarn eKcrIepI{MeHT€uIbHIrx Aocni4Nenr orpzvrani 3 B}rKop[craHHrM
cneqialrnoro ycrarKyBaHH.tr Ta pospo6renzx saco6is rexnolorirrgoro
crloptAx{eHHr B na6oparopHr.rx yMoBax.

BracHonrra i perouenAallii, sri nane4eni B Aprceprartrifisiir po6ori, e
AocrarHbo odlpynroBaHl{Mpl, ik gocroeipuicm ni4rnepg}KeHa eKcneprlMeHT€rrrbHo.

lloeHota BkIKJIaAeHHt pe:ynrtarin AocliAxeHr ui4rnepA)KeHa l4-wa
rry6nixaq irrwru, 7 -tvra rrareHTaMa Yrpaina.

AnropeQepar 3a ceoiM sluicroM niguoci4ae ocHoBHuM rroJro)KeHrrrrM,
BrrcHoBKaM, Irporlo3l{qixu, ulo HaBe.{eni e Ar4ceprarlifinifi po6ori, ni4o6paxae ii
crpyKTypy. AeropeQepar sa gMicroM, ocHoBHLtMrr rroJrox(eHH.rrMr.r ra BLrcHoBKaMr4
igenru.rH uit s gnc epraqiero.

5. Or4irurca s.micmy ma soneprueruocmi ducepmaqii
y ncryui o6qpynroBaHo arcryanrnicrr reMr{, cfiopvryrboBaHo Mery, Ta

saAa'ri AocniANenux, xri pea-rrisonano n po6ori. OrpecJreHo HayKoBy HoBr{3Hy ra
lpaKTI4qHe 3HaIIeHHt oAep)KaHlrtx pesynrrarin, a TaKoln cTpyKTypy Ta o6c.ar
po6oru.

V nepwo*ty pozdini rpoBeAeHo anaris ra y3€rr'€ubHeHrur nigouro< HayKoBr,D(
Harlpar[oBzlrlb i npo6leMHlx trkrralb rexHonorii BrrroroBJreHrur rBuHToBr.x
upo$inrnru< 3€lroroBoK. O6{py"roBaHo AoqinrHicm rpoBeAeHrur AocniAxenr ra
nepcrleKrl{nnicrr BLIKopLIcraHruI Aerarrefi, ogepxaurD( ga ik ocuoni, xr<i sacrocoByrorb
y pisHorvraHirnm rexuonori.rur.D( cr{creM€x.

BcranosreHo, Iqo rrpouec $opuoyrnopeHH{ edncroro npoSimo rBr4HToBrrD(
3€lroroBoK e Mzulo.{ocri4xennr, a rexHoJroriqHi MonsrlrBocri iuryroqr,D( npLrcrpoie He
sa6egne'ryrorr rattutft qpoqec. /J4rfl BI4roroBJreHHrr raKr.D( 3aroroBoK norpi6Hi
AoAarKoBi rrc reoperrqsi rar i ercneplrMeHT€rJmni gocnigNeHrur.

frc nacniAoK BI4KoHaHruIM anarisy cSopuyrboBaHo Mery ra rrocraBJreHo
saAa.ri AocniAxenns.

Y dpyzomy poilini pospo6nena MareMarr4qHa MoAeJrb rrpoqecy
SopltoyrBopeHHt elincHux TBI,IHToBI{x eneMeHris. Bznegeni salexHocri nnfl
BLI3HarIeHHfl MoMeHTy rHyrrfl crpiurz ra cvrl\ rqo BuHuKarorb B upoqeci
HaBI4BaHr{fl. PospaxyHKl4 BLIBeAeHI4X 3aJlexHocrefi suKoHaHo 3a rrporpaMoro Ha
EOM i uo6y4onano rpa$iKpr sanexnocrefi 3ycvrnnfl. i rpyuroro MoMeHry ni4 ryra
rloBopory orIpaBI{, c*TJI rHyrrr i tr,toueHris sia roBrrILTHrir i nucoru crpiuxz ra
uarepia-uy, 3 f, Koro BrrroroBJr.f, erbcr 3aroroBKa.

flpure4eua MareMarl4qHa MoAenb Ao3Bon.rre [poeKTyBarz ueo6xi.qne
rexHorori.rHe ocHaIrIeHHrI Anfl SopnroyrBopeHHs rBr.rHToBzx 3aroroBoK Ha
eriucnux onpaBax.

3auponouoBaHa .qIanalai.rHa Mo,{enb [poqecy [pororryBaHnfl. HarrprMHLrx
KaHaBoK Ha BeprrrkTHax eniucnoi olpaBKa. 3safiAeso qacrorkr BJracHux ra
BI4MyIUeHI{x KoJIt4BaHb cl4crervru B[II!. [ocrriAxeHo rrpoqec crpy)KKoyrBopeHH.rr,



IrIo A€trlo Mox{nllBicrb BcraHoBI4TI4 AorrycrrrMy rnulLrry pisanH fl AJrfl Kox(Horo
pieqx.

[na uigwrqeHHr eKcrrnyaraqiftHoi nagifinocri ra .uosroeiqHocri rBLrHroBLrx
po6ouzx opraHin 3anporloHoBaHo npzcrpifi t AIrfl suiqnenna gosHiruHroi rpafir<u
rBI4HToBoi uonepxni ueroAolvr o6raryBaHHr, xrcuit BcraHoBnroerbcr na rorapuzfi
Bepcrar. Pospo6neHa MareMuruqHa MoAeJrb rrpoqecy :ruiqnronannr songi111Hroi
KpaIiIKI{ eJIlIIcHoro ruHeKa, fKa Ao3BoIIkIIra BZ3HaIII4TLI TaHreHqianrne i pagialrne
3ycLInJI-r 4eQopnaallii Ta rpyrnnufi MoMeHT, nlo neo6xi4no rpkrKJracrrr Ans.
o6eprannt ruHeKa. 3a pesynrraraMupo3paxyHrin no6y4oBaHo rpa$ir sanexHocri
KpyrHoro MoMeHry, r{o neo6xi4uufi Anfl ooeprannx ruHeKa nia paTiyca
o6rucrnoro ponl4Ka. BcranoBJIeHo Iqo Sopnryrouufi ponuK He cyrreBo BrrJruBae Ha
3HaqeHH.s MoMeHTy o6epraHHt IrIHeKa B [poqeci snaiqHenru. A npz ervriqueni
goeHiurHroi rpafirn :i cropoHkl M€uloi nissici eniuca upv repexo4i na Benr,rKy
nissicr MoMeHr 3pocrae n 1,3-1,5 pa:in.

y mpemboMy pozdini pospo6rena rpolpaMa eKcrreplrMeHrilrbHrrx
Iocli4xenr. PosuucaHa MeroALIKa [poBeAeHHr 6araro0arropHux.
eKcrIepI{MeHT€LIIbHTIX gocli4xeur. lpx npoBeAeHH.f, eKclepr.rMeHT€trrbHr{x
4ocni4xeHb 3alpotloHoBaHa eKc[epLTMeHT€urbHa ycraHoBKa, flKa cKJraAaerbcfl 3
roKapHo-rnznropi3Horo Bepcrara 16816K[ 3 BcraHoBJrK)BaHHrM rrprrcrporo AJUr
HaBvrBa]F.Hf^ elincnr,rx TBLIHToBLIX eneMeHrin is 3aAaHLrM KpoKoM Ta rrpr{crporo
rporoqyBalfl^IF.fl. KaHaBoK Ha eniucnifi onpani. Kepynannx upoqecoM
s4ificnronanocfl. 3a AorloMororc Altivar a orpuuani pe3ynbrarlr olpolrrxtrucx
rpofpaMHr,rNa sa6egneqeHHr Power Suite v.2.5.0. ua lIK.

y qemsepmoMy posdini BI4KJIaAeHi peeynrruru eKcuepr4MeHr€rrrbHr.rx
AocJItAXeHb cvrlr rHyrrf, rIplIrrIcKHXM ponr{KoM ui4 qac SopnaoyrBopeHHrr
eliucnux TBLIHToBIIX eJleMeHrin ra ix rpa$oanarirz.rHe o6po6JreHH.f,. A rarcox
pe3yJlbrarIE 4ocni4xeHb cvJru rtporoqyBa;rtnfl nprMoKyrHkrx rBLrHToBnx KaHaBoK
ra ik rpaQoanalirzqne o6po6leHnx. Orpznaauo perpecifiui pinnruHx ra
npeAcraBJleHo nonepxni ni4ryrcy ra geovripni uepepisu qnx 3aJrexrHocrefi. Ha
ocnosi Koturr'totepHoro MoAeJIIoBaHHA, pesynrrarin eKcrrepxMeHT€lrrbHr{x
AocliANeHb ra nopirnxnbHoro aHanisy ni4rnepxeno ix aAeKBarHicrr reoperunHuM
BHKJIaAKaM. PosxoA)KeHHx uiN pe3yJlbraraMlr eKclepr4MeuTilrrbHzx ra
TeoperrlqHrlx locni4xenr 3HaxoAur bc fl. B Me)Kax I 7 %.

y n'nmo.my posdini Bnronano eKonoNai.rHe o6qpyuryBaHHr HoBoro
TexHoJlori.rHoro lpoqecy BzroroBJIeHHfl.3aroroBoK s eriucouo4i6Hurra upo$inervr
IlotlepeqHofo rrepeTkrHy BkrTKa.

3anpononoBaHoKOMrrroTepHy3anpononoBaHo KoIur'IorepHy MoAenb rrpoqecy HaBLTBaHHT elincnzx
|BLIHTOBLTX eJleMeHtin, .xra Aura 3Mory AocriAurlr Ha[py)KeHH.fl ra 4e$opnraqii, n1o
BLIHkIKaIorb B Marepiali crpiuronoi 3aroroBKz ni,q 4iero [plrKJraAeuoro sycullt i,
ua qifi ocuori, BcraHoBLIrpr uiuivt€trlbHo Aorrycrr4Mufi paaiyc rHyrrr crpiuru.
PerouengoBaHo zuluparu eniucny olpaBKy s \diHiN,rarbHrrM pa4iycorvr KpLrBr4HLr
He MeHrrre 20 urra.

3anepuryerrcx po6ora Br{cHoBKaMr4, xxi ni4uoni4arom si :uicry po6orz, e
noriqnuuu, ni4repraffororb o cHosHi pe3yJlbrarLr Ar4 c eprarlifi noi po6oru



Braxo4xuu s aHanisy ocnosHoi rracrr4Hrr gzcepraqii, Mox(Ha spo6zrv
BrIcHoBoK IrIo Mera AlIceprarlifittoi po6oru n xo4i BLTKoHaHHT 4ocni4xenw 6yta
Aocf,rHyra, a Aucepraqis e 3aBeptueHolo HayKoBoro reali$ircaqifinoro nparlerc.

o 6 rpy nmy B aH H,fl m a d o cmo e ip ni c ryb o c H o 6 H trJc B uc H o e xi e d u c ep ma qii
Hane4eHi B Al4ceprarlifiHifi po6ori BI4cHoBKrr i perouenaaqii e 4ocragriivrra

Ta H€LlexHLIM r{I,IHou o6lpyHToBaHLIMu. /Igts ix nzceirreHHr aBTopoM npone4eni
neo6xiAui rcoperuqHi ra eKcrlepllMenranrui 4ocni4NeHHrr, BLrKonani ny6lixaqii
ra pospo6leni
nupirueHnx.

siAnosiAni ueroAraru. llocraereHa upo6leua i Iunsxu ii

|BLIHTOBITD( 3aIOTOBOK Ha enlICHl OqpaBLI,

3aroroBoK, pinenr ix rexHolori.nrocri, €
HA OCHOBHT{X TeOpeTruHrlD( i lparrruruulx

OcnosHi nayroni rIoJIolKeHHf,, Iqo o4epxani aBTopoM 3a pe3ynbraraMn
gocni4xenr, ni4o6paxeui ! gan'xru rryHKTax 3ar€urbHLrx nzcnonxie.

flpearr,r6yra encsirrroe ocHoBni sa4a.ri, uo nupirueni n po6ori, vrero4u ix
AocrrHeHnflTa oKpecnroe [epcIreKTrIBI4 BrrKopr4craHHr o4epNauzx perynrrarin.

Bucnosorc nepruufi csiA.rrrrr fipo re, rqo pospo6leno rexHonoriqHzfi
lpoqec BLrfoToBJreHrur HaBLTBHTIX
xapaKreplBye [apaMeTpII TaKrD(

4ocronipHzna, ocrinu<u 6asyemcx
pBynbraTax.

BucHonorc Apyrufi ceiA.ruru rpo ro, rqo aBTopoM AocriANeno
SyurqioHanrni salexuocti, srci BHtBJI.llorr 3s'.f,3K2 rraix eHeprocr4JroBkrMr4
rIapaMeTpaMH BI{roroBJIeHHt ra neo6xi4nuuu KoHcrpyKTprBHLrMLr napaMerpaMr4
TexHoJloriqnoro cloptA)KeHHt, BcraHoBJreHo, rqo cra6ilrHnfi lpoqec
QopuoyrBopeHH.f, eriucHzx TBLIHToBLTx 3aroroBoK Nroxrprenfi ilpvr
eKclleHTpl.tcureri eniucnoi onpaBll B Me)r(ax 0,5-0,8. llp" eKcrleHTpurcureri
MeHIIroMy 0,4 [poxoAl4Tb po3pLIB soeHituHroi rpafiru 3aroroBKLr rrepe3
HeAonycrl{Me 3MeHIrreHH-s pa4iycy HaBnBaHHs. BucnosoK e 4ocronipuuu,
ocr<ilrxu pe3ynbrarn nepeeipeni fi ui4rnepAxeni eKcrreprrMeHr€rirbHo.

B[cnosor rperiff BKa3y€ Ha re, IrIo Bnepue Ha ocnosi 3anporroHosaHoi
gnHanriuuoi uo.{eri Aocri.qNeHo npoqec [poroqyBaHHr upofiinrnkrx rBrrHroBax
KaHaBoK, IrIo Ao3BonLIJro BcraHoBIlrI4 AorlycrraMy rroAaqy ta ruu6uuy pisauur,
4ocroripnufi, ocrirbKl{ BI4IrrII4Bae 3 ocHoBHLD( Teoperrunn< i rrparcrruHlor Br{KJraAoK.

BncHonorc .rerneprufi: crocyerbc{ npoqecy o6rouyrannr sosHirruroi

ryafixu TBIIHToBI.D( po6oum opraHin B xonoAHoMy i rap.f,rroMy craHzx 3 Meroro
ui^nruleHns ix eKcrtry/ararlifinoi Ha4ifinocri i gonroniuuocri, ,4ocronipnzfi, ocrcinrxu
sa6esueuye cra6inrnicrr rpoqecy sMiuHeHHr.

Bucnonorc utsrufi: Po:po6neno MareMarr{Eruy Mo.qenb npoSiruonalrHs.
rrycrorirno< eriucsror 3aroroBoK, Ir1o Aae 3Mory BLBHarrLrr}r ix ocnonni napauerpu.

,,{nx ognaKoBrIx 3HarIeHb roBIrIuHIr crisrn uprE F100 uvr 3HarreHHr HanpyxeHHrr
3rLrHy [epeBlrrr{yrcTb anarori.rHi ,tpu D:180 MM, 6inrure HiN y 1,8 pffiv,
4ocronipuufi, ocrilrrlr pe3ynbrarLT uepenipeni fi ni4rnepAxeni
eKclepLrMeHTuLJIbHo.

BncHonotc ruocrufi, crovrufi i nocrunfi: 4ocronipui, ocrinmn
nigrnep4xegi TLIM, ulo rexni.rHa HoBI{3Ha rexHoJlofi.rHoro clop.fl.{xeHrur
3 axv qe H a 7 4e rn ap aq iftrrutvru rrareHTaMu Yrp ain kr Ha Bvr:naxo Au.



BucHosorc ,qen'trnfr, e 4ocronipHzfi, ocr<irsr<u ni4rnepA)r(eHlrfi axral,rz upo
BrrpoBaAx{eHH.l na TsOB "BM[I eHeproKoHcrpyrqi,fl" Taorpr{MaHHM eKoHoMi.rH[Nd
e$errorra.

Bidnoeidruicmt suicmy aemopeQ ep amy ocHoeHura
n oJt o ilc eHnan d uc ep ma qii

Burna4eni n anrope$epari rvrarepiarz scix pos4i.rria, a raKox( Br.rcHoBKr{ ra
uepenir ny6nixallifi B qinorray po3KpLIBae slaicr Ar,rceprarlifinoi po6orz {K y
TeopeTr.rqHoMy rar i B npaKTr{qHoMy nnani.

6. Ocuoeui 3aysailceHun do ducepmaqirtnoi poflomu
llogzrzeHo ollinroro.{z s4o6yrrrE Ar4cepraHTa, BBax(a}o 3a neo6xigne

3a3Haqr4T U lFlA}rymri S aynaxeHHf, Ao noAaHoi 4zcepraqift uoi po 6orn :
1 . B nyurri "Anpo6aqia pesynomamie ducepmaqii" ni.Ur,ri.raerbcf,, rqo

ocHosld noJlox{eHHf, Ta peynbrarl4 po6orx 4ouoniganzcr fi o6ronoproB€rJvrcb:
repep€xoByerbcf, nicinr HayKoBo-[paKrI{tIHLx ron$epenqifi, a ny6nirarlii rvricrsrr 3
TeeLI HayKoBLD( rou$epeHqifi ?

2. 3 anropeSepary He sposyrraino srcuir rpoqec po3rJrrAaerbc{:
Heuepepnnuilru AklcKperHuit. Y HerlepepBHoMy upoqeci BaxJrr4Be 3HaqeHHfl Mae
3yar4nn5. flollepeAHboro pagizutrnoro ui4tucryBaHH.s 3aroroBKr.r. HeniAonao 3a
paxyHoK qoro sAificHroerbct ocbose gNairqeHHn rBkrHronoi 3aroroBKu.

3. -flxIr1o lpoqec neuepepnnzfi, To An{ Hboro xapaxrepHi 2 erarru
geQopvraqii saroroerr.r :

- VrBopeHH{ rreprroro BkTrKa (necra6inrnuir npoqec).
- YrBopeHHr 6inrruoi rcinxocri surrcie (cra6inrHufi upoqec).
B nepruorvry erani neo6xi4ne ocboBe ni4rncxyBaHHrr 3aroroBKlr.
Bi4uoniguo ABa rlpoqecv xapaKTepll3yrorbcfl pi:nzrvru eHeprocuJroBlrMLr

rlapaMerpaMl4, po3paxyHoK flr<Lrx ueo6xi4no 6yno 6 naor<peMr.rrrir y AlrceprarlifiHifi
po6ori. Heni4ovro -flId erauz rpoqecy 4e0opnraqii nane4eHi na pnc.2.2 i 2.3 (puc.
2i3 asrope$epary).

V 4zceprarlifiHifi po6ori Ha c. 12 (c.7 anrope$epary) niganaueno,
lrlo ((Ant 3MeHrueHHt MoMeHTy o6epraHur onpaBr4 uorpi6no 3Becrr.r Ao
uiHirrayuy rcoeSiqieHra reprn>. OAuar qe rpr{3BeAe Ao ycKJraAHeHHr rpoqecy
peanisaqii HenepepBHoro HaBuBaHHr.

5. B posAili 2.2 c.I2 (anrope$epar c.8) 6auzMo, rqo Anf, orpprMaHrur
enincnnx f3 is 3aAaHLIM KpoKoM ueo6xi4uo Ha Bepmr{Hax eliucuoi olpaBrr
nepe46aul4Mo Haflpxrvtri KaHaBKI{. He spo:yrr,rirzfi 3B's3orc uix reouerpr{qHr.rMr.r
IrapaMerpaMll AHa rBIlHToBoi rananrn (uocrifiHoro qu guinnoro pa4iyca
rpnazuu), ii rpoxy Ha Bepluunax elincnoi onpanrE i sracne eniucHoi onpanu [o3a
MexaMI{ sraganoi 3oHrI. He ni4oruo tKa Br{cora KpoKy i upoQinr rsuHrosoi
KaHaBKIa. Ocrilrrra KaHaBKa uocrifiuoro pa4iyca KpraB[rHr4, To He 3po3yMilo, xrufi
npoQinr rBLIHroBoi sarorosKl4 MI{ orpuMaeMo y lpoqeci uanranal:afi. crpi.rrcz na
eniucny orpaBy s 4irxurcoro KaHaBKII Ha nifi He sl,riHHoro ("r y e"ninca) a

4.



rocriftHoro pagiyca KpHBI{HH (O-la (2.5) He oIIHcye SyHItUirc sMiHpI pa4iyca

KpT4BHHH y IIboMy nraua4xy).
6. Cxevra rpoqecy ilporoqyBaHHt e BHXpoBI'IM pi3aHuf,M, OCrinrrra

3aIoToBI (ae ln , r iu le r ras iAHocHoI IeHTp} /o6eprar ru .a |oJ IoBK. I { iHegAi f i cHrce
AoAarKoBrrX pyxia, ro oTpPIMyloTb Ha onpani KaHaBKI'I noc'rifiuoro paAi{c,?

Kpr{Fr4III,I. ToeutnHa :pisyaauoro uap (S-m 2.81, aBropesepat '$.14 (21)

sa;rexuTb nig xpOt<y KaHaBKTI i rrlae uicrraru [apaMeTp KpoKy KaHaBKI'I.

7. Tax sx 3ycnnJrr ni4rltcryeanHt o6rarnuul4 poxl{Kauu lAiftclno€rbcfl

npyxragaMrr, To Benr,rq{Ha ae$oprraal{ii h uatepiany lrlueKa B pa4ianruorvry

HanpqM4y e ne nocrifiHoro i sarexltrr siA xyta O, ane y HaBeAeHHx Qoprraynax
(2.97) - (2.99) IIe He BpaxoBaHo.

8. PucyHrra 5.8 5.10, (r arropeQepati pgc. 14) onucyerbct nK

xoun'nrepHa MoAens [poqecy HaBr{BaHHtr crpi.rxn Ha enlloHy onpaBy.

Hesposyrraina na{Buictr Ha pHcyHKy noKa3a}rnx panizurinux 3ycHnb

ge$op,,ayaar{Hfi naeuroi Airqnrra 3aroroBKu, y rofi qac fiK niAcytne so6paxeHH5

3JcfiJrJlfl rHyr{g noqarKoeoi 3aroroBKI'I.

3aralou, BI4cJIoBJIeHi :aYnaxeHHfl

nayxori pesyJlbrarr Ta nosuicilo Moxyrb
F

HayKoBlH pooorl AHcepraHra.

lre oraBJItrL nig cyrvtrie orpunaui
6yrra BrInpaBneHIIMH y nonanrruifi

BncHoeon

,{ucepraUifrHa po6ota Kytrnapu Ieaua MuxonafioBuqa Mae cyTr€Be

npa6rgrrrre 3gaqerrHr B ra;Jy3i prarruno6ytrynaHnx. Brapiureuo aKTyar6Hy lraliKoBy

3aAaqy porpO6nerrxn Ta npaxru*ft,rcii poanisaUii Pa[iosanbHl'lx rexsoloriqHXx

npoqeciB Br,rroroBneHHr 3aroroBoK s eninconoAi6nnlra npo$irrerta noneperlHoro

nepe HHy Br,rrKa. Ogepxani noBi piueHnx HayKoBo-rexniqnoi saAa'ri; axtyalrnicttr,

ilpa1TlrqHe 3garreg6fl, HoBr{3Ha Ta eaxinqeuicru AocniAxe,lr, o6rpyHrynanHr

eucHosxin 3acnyroBylorb rlo3llrneHoi oqinxH.

3rraicr ,qneepratlifisoi po6orrd, orpxruaui ocHoeHi Hayxooi rIoJIoxeHI{fi Ta

Br{oHoBKr{ niAnoBiAarorr racrropry cn€uianrilocti 05.02.08 <TexHorori.q

nraututroSygytsaHnfl >. Anrope$ epar siArioeiAae :rvr,i cty 4llcepraqii.

Vra:,aui HeA.orlirn cyTTeBO He BnJLI,IBarorb Ha ll.ayKolrafi ra npartuvnnfi

pinenr Allceprauii i ne sNliHlolorb rlo3urllBuy oqiHxy.

Po$ora siAr,rosiAa€ tsr4Motrarrn Minicrepcrsa ocsitr.r i uayru Yxpaiul4 II{o

craBJrrrbcr Ao KaHAnAaTclKEX Aprcepraqifi, a i't'anrop - Kyunapa IsaH MurolafioButi
- 3acJryroBye rrpncyA)KeuHrr HayKoBoro cryneHt KaHAHAara 'rexHiqnux HayK 3a

cneqialrHicto 05.02.08 - rexHoJloris uaurnHo6yAynanHr.

OQiuifinrafi onoHeHr AoKrop rexiriqxux Hay".S*...
npoSeeop, 3aBlAyBaq

nprarrauo6ygyeanHn J{yumoro
rexuiquoro yuieepcl4rery +.)t,,:'./'.-
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