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o$iqifiHoro olroHeHra Ha Al4cepraqifiny po6ory
Kopuar< EorAaua OpecroBl4qa

Pereuepaqix ni4npallboBaHIax uiuep€IJIbHI4x MoropHl4x orrB",
HaAaHy Ha sAo6yrrfl HayKoBoro cryrleHfl KaHAI,IAara rexHi.ruux HayK

3a crreqiantuicrro 05 .I7 .07 - xiNri.rHa rexHorori,fl rraJrvrBa i narueHo-MacrnJlbHl4x
vrarepianin

Arcrya.nrnicrb reMI{ Alrceprauifi Hoi podorH

fiucepraqis rplrcBtrrreHa rrrrraHH.f,M pereHepaqii ni4npaqboBaHl{x

. /.hl ll -n\

H,riuepzurbHr4x Moropur4x oJrr.rB (BMMO), oAepx{aHl4x nicls eKcnnyaraqit B

6eHsrauoBrax ra Ar43eJrbHrrx ABraryHax BHyrpiururoro 3fop flHHfl.llicnq rpoBeAeHl4x

rpouecin pereuepaqii ni4HonneHa uiHepanbHa MoropHa oJII,IBa Mo)Ke cnyryBarvr

6agoeorc oJrr4Boro ra Br4Kopr{croByB arvrcb An{ nHpodHHIITBa roBapHHX oJII4B.

Peresepaqix ni4uparlboBaHr,rx oJrr4B e oco6ruso aKTyanbuolo l^nfl Vxpaiuu,

ocxilrru repeBalrHa 6inruricrr roBapHHX oJIHB ivrnopryerbcfl B Vxpaluy 3-3a

KopAoHy, d uicrs eKcrrnyaraqii yrraniryerbcfl uepaqioHaJlbHo.

Baxrunicrs po6orra froJrflrae B roMy, Iqo if aBrop Kopuar< E.O.

suacriAoK cr4creMHr.rx locnilx{eHb 3anporoHyBaB ocHoBI{ TexHoJlorii pereHepaqii

ni4upaqboBaHllx vrinep uulbHldx MoropHllx oJII4n (BMMO).

[ucepraqifina po6ora Kopuar< EorAana OpecroBvrqa 6esneperlHo e

aKry€ubHoro i eaxrrrBoro. Po6ora silnoeiplae racnopry creqialrsocri 05.I7.07 -
xivriqna rexHoJroriq rraJrrrBa i uarueHo-Macrl4JlbHl4x Marepianis.

3eoqsoK po6oru 3 HayKoBrrMH nporpaMaMlt, rIJraHaMI{, TeMaMu.

flracepraqifina po6ora e cKnaAoBoro qacruHoro HayKoBo-AocJliruroi po6oru 3a

HayKoBHM HarrpnMoM r<a$egpra xiNri.{Hoi rexHoJlorii repepo6xu HaQrra i rasy

HaqionaJrbHoro yninepcrarery <<JlseiBcbKa norirexuixa> - <PogpoSleuur ocHoB

lpoqecia nepepo6xn roproqr4x KorraJrHH, oAep)KaHHfl Ta 3acrocyBaHHf, Moropullx
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fIaJIrrB, MaerrrJrbHrrx MarepianiB, MoHoMepiB, noniMepiB, cMoJI, e'xNyvtzx i

roBepxHeBo-aKTrrBHrrx per{oBr4H 3 ByrneBo4ueeoi ctlpoBrrH14)). I_{x po6ora

Br{KoHyB€uracb y paMKax HayKoBo-AocniAnoi po6orra <Po:po6neHH-s rrreroAie

pereuepaqii ft yrranisaqii ni4nparlboBaHnx na$ronpoAyxrin ra oAep)KaHHt

riurr{BHo-Macrr4nbHnx KoMrroHeHrie s ei4uouroBaJrbHux A)Kepen cnpoBrlHr4o (JVs

Aepx. peecrp. 01 18U000414).

OqiHroeauun o6rpyHToBaHocri uayrcoBrrx rIoJIolKeHL, B Alrcepraqii, ii
AOCTOBIpHOCTI r HOBU3HII

Hayxoui noJro)KeHHr, BrrcHoBKrr ra pexoueu4aqii, c$opltynroeaHi B

Anceprarlifinift po6ori, reopernrrHo o6rpyuronaui, a ix 4ocroeipuicrr

rpyHryerbcr Ha BrrKoprrcrarisi euniprzvunx iHxeuepuzx i reoperr{r{Hux uero4ie,

ni4rnep4Nyerbcr pe3ynbraraMr{ eKcrepzMeHraJrbHrrx AocriAxeur. Bci BHcHoBKT{

6asyrorrc-a Ha rraacusi eKcnepr4MeHTaJrbHoro naarepiany 3 BI4KopHcraHH.aM

cyrracHr4x craHAaprrr3oBaHrrx i uayxoeo odrpynroBaHl4x NteroAie AocriANeur.

3a 4ynrr<orc onoHeHTa ocHoBHnfi suecoK Al4cepraHTa B HacrynHoMy:

- Brrepue 3a AoroMororo pi4HHno-aecop6qifinoi xpoMarorpa$ii, 4u$epeuqifino-

repnaivnoro, peHTreHo$nyopecqeHTHoro ra Ir{-cnexrpaJlbHoro auanisy

BcraHoBJreHo ocHoeui sarouolripuocri npoqecy crapiuu-a uiueparuHl4x MoropHrIX

orrr4B MapoK M- 10AM ra NORMAL I 5W40 B pe3ynbrari ix eKcrnyaralrii e AB3;

BcraHoBJieHo loui:rrnicrr Br4KoplrcraHtfl, xpncraniuHoro r<ap6anai4y rnfl

pereHepaqii BMMO s N{eroro 3MeHrrreHHq KrrcJrorHoro ql4cra. [one4eno, uro niA

r{ac pereHepauii BMMO rpucrariuuur,r xap6artri4onr He yrBoproerbc{ oJII4BHa

euylrcir, qKa Herarr4BHo B[Jrr{Bae Ha eKcllJlyaraqiiiui eracrneocri orunu, Ha

ei4rrainy eiA eoAHzx po3tluHin xap6arui4y;

- po3rxr4peHo yqBneHHr npo Moxrusicrr BrrKopl{craHnfl. MeroAy repMooKl4cHeHH.f,

3 Merolo pereHepaqii BMMO ra BcraHoBJreHo, rqo B pe3ynbrari uroro MeroAy

ei4Synaerbcs AooKrrcHeHHr repBr4HHrrx npoAyKrie crapiHur, rxi JierKo ni44inura

3a AonoMororo BaKyyMHoi neperouxn.

flparcruuua sHaquNricrs Ar4ceprarlifiHoi po6orn Kopuax BorAasa

Opecronr.rva He BrrKnr4Kae cylruiey, ocxirlxu B pesynrrari ii BrrKoHaHHt
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3a[porroHoBaHo: MeroA orrurleHH{ BMMO niA xucuesNaicHux upo4yxrin crapiuur

3a AonoMororo xpHcrarivHoro xapSanai4y, BcraHoBneHo otITI4MaJIbui napauerp[

rpoBeAeHH.s rpouecy; MeroA repMooKr4cHrosarruoi perenepaqii BMMO,

BcraHoBJreHo ouruuaruHi napaMerpr{ rrpoBeAeHHr npoqecy. Po:po6neuo

npr4Hrlr4noBy rexHonoriuuy cxeMy ycraHoBKH KoMrrrrer<csoi pereHepaqii BMMO

ra rexHonorivuy Kapry npoqecy, cKnaAeHo nrarepians:uuir lanauc rpoqecy, a

TaKox po3paxoBaHo co6ieapricrr pereHepoeaHoi oJIr{BI4.

llpaxrn.ruy 3HarruMicru 4ncepraqifiHoi poSoru ni4rnepA)KeHo rrareHToM

Vxpaiuu, aKTaMr4 na6oparopuoi nepenipxra ra aKroM BnpoBaAXeHH.rr B

HaBqarrbHraft npoqec.

Aerop roKa3aB 3HaHH.f, npoSnerra rpoqecy pereuepaqii ni4npaqroBaHr4x

oJrr{B, sN{iHHq rrocraBnTu :aAaqi 4ocri4NeHur, Bnlaarrvrvr ix rteto4oroliro,

nupiruurn [ocraBJreui saAaqi.

Au a.rris smicryi crpyKTypa A rr cepra qiii uoi po6orH

[ncepraqifina poSora cKJraAaerbcr 3 Bcryrry, 5 poe4iniB, BI4cHoBr<in, cnucxy

Br{KopHcraHHX A)r(epen nireparypv ra 5 AoAarxie. 3ararruuit o6cxr 4Hcepraqii

craHoBr{rt 207 cropiuox. [Hcepraqis uicrurs 40 ra6rzqr, 34 pucyuxw, 164

uafilreuyea:nHfl BrrKoprrcrasoi nireparypr4. Pzcyurn, raSrvqi, AoAarKI4 ra crncoK

Ax(epen Br4Kopr4craHol nirep arypvr :afivarorr 78 cropinox.

Anrope$epar Ar4cepraqii 3 Aocrarnboto tloBHororo ni4o6paNye if slricr.

V ecryni onzcauo craH npo6;reura ra if aKTyaJlbHicrr, c$opMynboBaHo

Mery ra sa4avi AocnitrxeHb, a raKox HayKoBy HoBI43Hy ra [paKTI4rIHe 3HarIeHH{

oAepxaHr4x pesyrrrarin.

y repuroMy pos4ini po3rn-f,Hyro saramFli Aani rtpo HaKo[r4r{eHHr i

BrrKoprrcraHHq ei4npaqroBaHHX oJrrrB. Hane4eHo iu$oplraqiro npo xi.nrxicrr

yrBopeHr{x ni4npaqroBaHr4x oJrr{B B Vxpaiui Ta cniri, a raKo)K szcnirreHo

pi:uorrauirni urnsxz ix yrzni:aqii. Bpaxonyloqz BucoKy roxcu.IHicrr i HLl3bKy

cryniur 6iopo:rna4y ni4npaqroBaHr{x oJrHB uafi6inrru e$exrrznnzft lreroA Ix

yruni:aqii - pereHepaqir. Haee4euo y3aranr,HeHy xnacnSiraqiro naeroAie

pefeHepaqii nignpauboBaHr.rx oJrr4B, sriAHo rxoi soun noAirxrorbcr Ha $i:uuHi,
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xiNri.IHi, Si:nxo-xivriqui ra xoNr6inoeaHi. llpone4euo ananis pi:uouauirsux

rexuororifi pereHepaqii ni4nparlroBaHr{x oJrr4B. Ha ocuoei ornrAy i anani:y

Axepen nireparypl4 oKpecneHo Mery i sanAaHHfl Ar4cepraqifinrax AocliAxeur.
y ApyroMy po:4ini HaBeAeHo 3aranbHy xapaKrepr{crr.rKy csixxx i

ni4npaqroBaHr{x uiuepa,rrunx MoropHHX orrr{B MapoK M- 10AM i NORMAL

15W40 Ta per{oBI4H, sxi Br4Kopr4croByBanrrcb y 4ocri4xeHH-sx. Onucaso

MeroA14Kr4 Bu3HarreHHq fpynoBoro ByrneBotrHeBoro cKnaAy, 4zQepeuqifiuo-

TepMlqHOfO, peHTfeHOQnyopecqeHTHofo, I9-cnexrp€urbHoro ra

$ynxqioHaJlbHo-Bapricnoro aHarisie ra MeroAr4Krr rrpoBe4eHHr eKcrrepr4Meurin,

rri nuxoprlcroByBanucs ni4 qac BrKoHa:aHfl Ar{ceprarliftuoi poSorlr.

Y rperuomy porgini 4erarruo Br.rBqeHo 3aKoHoMipuocri npoqecia crapiuHr

MMO, B pe3ynbrari ix eKcrnyararrii e AB3. fnr 4ocni4xenr Br4Kopr4croByBanr4

ceixi ra ei4npaqroeaHi niuepanrui uoropui oruera M-104M i NORMAL 15W40,

ocrirur<u qi onHsu qacro Br4Kopr4croByrorbcr niA .{ac eKcnnyaraqii 6en:Huosnx i

AH3enbHHX ABIrryHin. Anani3 orplrMaHnx pe3yrrraris rae 3Mory crBepAlryBarv,

ulo BHacnigor rpuearoi excnnyaraqii MoropHrrx oJrr4B n {B3 Marorb lricqe raxi

npoqecu: repltivni [eperBopeHHq rracruHr4 napaSino-na$reuoBr4x Byrneno4uin e

aponaarzuui ayueeo4Hi, a raKox apoMarnqHnx nyrueno4uin B ac$antro-

clrolncri peqoBHHH; oKHcHeHHr oKpeMrrx xoMnouenrie oJrlrBr4 3 yrBopeHHqM

cIIOnyK KpICJIOfO XapaKTepy; CnparlboByBaHHq rpr4caAoK, rrlo BXoArTb Ao cKnaAy

onHB; :a6py4ueuux oIrwBr4 Mexani.rHnlan 4oviurxavz, BBeAeHHMIT :oeHi Ta

yrBopeHI{MH B pe3ynbrari :HouryBaHH.r{ oKpeMr4x Aera,refi AB3; rrorparrnflHHs B

onl4By BoAIr. Kpiu Ilboro npr4 eKcrrnyaraqii Ar.r3enbHr{x ABrrfyHie e orney Moxyrb

[orpanntru saNKi KoMnoHeHTu Ar43eJrbHoro rarLlBa, rr{o He :ropinz n 4euryHi. B

pe:ylrrari IIHX -aBHuI noripuryrorrcr eKc[nyararlifiHi eracrr.reocri uoropnoi

oJir{Br4 i eoHa nepecrae BrrKoHyBaru ceoi SyHxrlii n {B3.
Ha rr,toro AyMKy crpyKrypa pos4iny uo6yAonaua :rorivuo, a pe3ynbrarn

AocliAxeHb e [ocJri4oeHuull i :posyvi rrkrMr4.

tlerneprufi po:4i,r Ar{oeprarliftuoi po5orn npucnrueunfi nu6opy

orrrr{Marrbuoi rexsolorii pereHepaqii BMMO.
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llpoee4eHufi SyHxrliouaJrbHo-Bapricuraft auali: (OBA) eiAoNaux

rexuolorifi pereuepaqii ni4npaqroBaHr{x oJII4B rroKa3aB, rqo orrr4MaJrbHoro e

rexsoloris BaKyyMHoi neperouxr'r. Calre roMy rlefi MeroA 6yno o6pauo [nfl
:Aifiuresss pereHepaqii BMMO MapoK M- 10AM TA NORMAL 15W40.

BHsqeHuq ilpoqecy BaKyyMHoi neperoHxn BMMO nora:aJro, il{o orpr4MaHa rlrrM

MeroAoM pereHepoBaHa oJIHBa xapaKTepH3yerbcq HeAocrarnitrpr e'qgxicuo-

TeM[eparypHI,IMI4 BJIacrHBocrrMa, BrlcoKI{M Kr4cJrorHr4M rII4cJroM, It]o po6nrr

HeMoxJrI4BI4M cauocrifiue Br{Kopr.rcrattfl. AaHoro MeroAy ilnfl perenepaqii

BMMO. HeodxiAno noeAHyBarrr BaKyyMHy reperoHKy s inrruN{a ei4ounuu

MeroAaMH a6o po:po6ttru soni nreroAr{ pereHepaqii BMMO.

3 Meroro Br{A€uIeHH.f, : ni4nparlboBaHnx oJir4B KucHeeNaicHr{x upo4ymin

crapiuux ra 3HI4)KeHH{ KllcnorHofo -v^vrcra loqillno Br4Kopr{croByBarr4 MeroA

Koaryn.rrqii xpncrani.{HuN{ xap6anai4onr.

BnxopncraHH-rr rcpzcralivHoro xap6aui4y Anfl pereHepaqii BMMO [ae

3Mory 3MeHrur{Tu eN.Iicr xucHesNaicHr4x npo4yrrin crapiuur, BotrHor{ac a o.ruqe}iifi

orusi 3aJll{Irlarcrrcq He6axaui noliqurliuni apolraru.rni ByrneBoAHi, ac$anrro-

cuolucri peqoBuHu, IrpoAyKrH po3Kna4y ilpueaAoK ra uexauiqsi 4onairuxv, Arrfl,

BIlAaneHHfl rKvrx Heo6xiAno BuKopr4croByBarr4 AoAarKosi cralii orrr4rueHH{.

3aupououoBaHo repMooKlrcHrcBaJrbHrafi uero4, rrlo rroJrqrae B 4oorucueuui

nepBHHHI4x npo4yr<rin ix crapiHur Ao yrBopeHHf, npo4yrrin yurilrueuur i

B[nyqeHH{ ix 3a AonoMoforo BaKyyMHoI ueperoHKlr. B pe:ynrrari

repMooKrlcHroBa-rbHoi pereuepaUii BMMO nig6yeaeucq sNaiHa rpyrroBoro cKnaAy

OJII'IB. BcrauosreHo, ulo pereHepoeaHi orusrr xapaKTepr43yrorbcq BnuIr4M etraicro\a

napaSiHo-uaSreuonHx eyrleno4nin ra HI{xqr{M eN{icrola apoMarurrHr4x

eyrleeo4uin, siN ni4upaqtosaui. V sarurtrox nepexoAr4Tb ocHoBHa r<ilrxicrt

ac Q anrro-cMoJrr4crax p er{oBHn i uoniqraxr i.rHoi ap oMarrrKu.

Tari 4ocni4>xeuur , Ha ruifi rrorJr{A, e neo6xilHnMr4 Ta aKTyanbHr4Mr4.

V ntqroNry porgi,ri po:po6neHo roroqHy cxeMy KoMnneKcHoro MeroAy

pereHepaqii BMMO , xra BKrroqae repMooKr4cHroBaJrbHy pereHepaqiro ra npoqec

oquIIIeHHt pereHeposauoi oJIHBI4 xap6avri4ov. [nx ni4reepA)KeHHr 4ocronipHocri
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3a[poroHoBaHoro KoMrIJIeKcHoro MeroAy pereHepaqii orrr4B 6yno npoBe4eHo

pereHepaqiro BMMO MapoK M-10AM ra NORMAL 15W40 y BH3HaqeHr4x

orrrr{MaJrbHrrx yMoBax. Texuonoriuuy ycraHoBKy pereuepaqii BMMO

KoMTIJIeKcHI4M MeroAoM MoxHa BuKopr{croByBarr{ 6e:uocepeAHbo Ha

Ha$ronepepo6Hux 3aBoAax, a raKox y pafioHax Ae e rleHTpani:osaHrafi :5ip

ei4npaqroBaHrrx oJurB, 3 Meroro ix no4alturoi pereuepaqii.

Po:paxonaHo opieuroBHy co6ieapricrb pereHeponauoi oJrr4BH.

3aranrui BHcHoBKIT Micrqrr ocuosHi pe3ynbrarr4 Auceprauiffuux
AocriAxeur.

floeuora BrrKJraAeHHfl Marepiany n ouy6.niKoBaHrcx rpauqx
OcnoeHi noJloxeHHt Aucepraqil ony6nixoBaHo y 6 crarrflx y HayKoBr4x

Saxoaux Br{AaHHrx VxpaiHn, 3 -aKHX 3 exo4xrr Ao ui>xuapo4uzx

HayKoMerpl4tlHux 6az, I nareHri Vxpaiuz ra 11 uarepiariax i resax AonoeiAeft Ha

HayKoBr{x ronQepenqi{x.

Pyxonuc Ar4ceprarlii ra aerope$epary oQopuneHni eiAnori4uo BrrMor.

3uicr aeropeSepary, pyKonr4cy 4zcepraqii ra ony6nixoBaHr4x rrparlb

3araJroM y:ro4xeunff.

3aynaxeHHrr ra 4lrcrcyciiiHi noloxeHHq.

1. 3arnepAxeHHq, tuo pereHeponaui oJrr4BH Mo)KHa BHKopHcroByBarH sr 6a:oei

oJrrr Br4, n orp e6ye eKcrrep eMeHTaJrbHoro n i4re ep,qxeHHq.

B ra6l. 4.24 ( c. 140) HaBeAeHo slaicr ereueHrin e oruei Ao pereHepaqii ra e

3aJIrrIxKy nicrq pereHepaqii. EaNano 6yno 6 svzla'ruria er\4icr ereMeHrie e

orrlei uicrq pereuepaqii

3 ypaxyaaHHqM AaHHX uarepialbHoro 6atawca npoqecy (ra6n. 5.2, c.161),

MoxHa rrpurrycrr4rr,r, rr]o rpacaAKrr ($parveurLl trpvrca4ox) npz pereuepaqii

BuAarqlorbcq HeroBuicto ra uepinuonaipno. IJe eaxlzno 6ylo 6 nepeniprzrz

Ant Moxnraeocri BlrKopl4craHHfl pereHepoeaHol lriuepansHoi orusu e -sKocri

ocHoBH 6a:oaoi oJrr.rBH.

3a rercroM Arrcepraqii :ycrpivaro:rrcfl rroMnnKr4 peAaKrlifinoro ra JreKcr4rrHo-

repuiuoloriquoro xapaKrepy.

2.

3.

4,
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3asuaqeui aayBaxeHHs He Hocsrb rrpr4Hql4lroBoro xapaKTepy, He 3MeHlxylorb

Ba)KJrr4Bocri poSorv, Aesri 3 HHX Mo)KHa po3rn{[a'Ir4 qx uoOa)KaHHt aBTopy y fioro
av .v

[oA€urbrrrlr4 HayKoBlH poooTl.

BncHonon

[ucepraqifiHa po6ora Kopuaxa EorAaua OpecroBl4r{a

"PereHepaqia ni4nparlboBaunx vrinepanbHl4x MoropHI4x orHB", e 3aBeplxeHoro

HayKoBoro rrpaqero, flKa siAsHaqaerbc.fl aKTytlrlruicrro ra HayKoBoro HoBI43Hoo,

Mae HayKoBe i upaxu{rrHe 3HarreHnq i 3a cryrleHeM o6rpynryBaHHfl BI4KIaAeHHX

HayKoBo-TeopernrrHrrx i HayroBo-npaKTI4r{HHX rloJlox{eHb, AocroBipuicuo ra

HoBH3Horo HayKoBr,rx pe3ynbrarin, Br{cHoBxis i pinHevr BIaKoHaHI4x eKcnepuvteHrin,

o6po6rv ra auanisy ix pesyruraris nosHicrro eiAnosiAae BI,IMorau [euapraMeHry

arecrarlii ralpis MiHicrepcrBa ocsiru i nayr<ra Vr<paiuu,3oKpeMa nn. 9, 11, 12, 13

lloprgxy npvcyA)KeHHfl HayKoBr4x cryrreHin, 3arBeppxeHoro llocrauoBoro Ka6iHery

Miuicrpin YxpainrE siA 24 nunns 2013 p. J\b 567 ig gldiHa\du sriAHo g lIocraHoBaMH

Ka6inery Minicrpin Vr<painu }ls 656 eh 19.08.2015 i }lb 1159 eis 30.12.2015.

Anrop Ar4cepraqifinoi po6orr - Kopuax ForAau OpecroBurl - 3acnyroBye

rrpr4cyAxeHHfl HayKoBoro cryrreHf, KaHAkr1ara rexuiqsvx HayK 3a cneqialtHicrro

05.17 .07 - xinriqHa rexHororiq rralrvrBa i narueHo-MacrpIJIbHI.IX Marepianis.

O$iqifi:nuir orloHeHr

KaHAHAaT rexHi.rHplx HayK, .{oIIeHT,

AoueHr KaSegpu xivriqnoi rexuolorii uaJrkrBa

ABH3 " Yrpaiucmufi Aep)KaB lnuir

xiprixo-rexHoJrori.rHrafi yninep cutet "

Ilidnuc saceidvyn:
Bqeuuit ceKpemap

trBH3 "Vrcpai'ucurcuil de.

O. E. [LIesqeHKo
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xiuirco -m exH on o ? irtuuit vu i O.B. Oxmiua


