O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0823U100896
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpamuii: 16-10-2023

Craryc: Haka3 npo Bugady gumnioma

PexBi3utu Haka3y MOH / Haka3y 3aksazy: KIII im.Irops Cikopcbkoro
NeHCBC /96 /2023 Big 18.12.2023

I1. BimomocrTi nipo 3400yBaya

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. barnait Bosnogumup AHaToJiOBUY

2. Volodymyr A. Baglay

KBasiikamis: 186

InenTudikarop ORCID ID: He 3acrocosyetscs

Bupa, pucepranii: nokrop dinocodii
AcnipanTtypa/JIOKTOpaHTypa: tak

IITudp HayKoBOi cIeniaIbHOCTI: 186

Ha3zBa HayKOBOi' CneniajJbHOCTI: BUJaBHULITBO Ta nosirpadis

T'anmy3sp / ranysi 3HaHB!

OcBiTHBO-HayKOBa NMporpama 3i creniajbHOCTI: BugaBHuuTso Ta nosirpadis

Jara 3axucTy: 29-11-2023

CIIeI.liaJII:HiCTb 3a OCBITOIO: "TexHOJIOTis IPYKOBaHUX BUAHB"

Micue p060TI/l 3a06yBaqa: BaHKHOTHO-MOHeTHUM ABip HanioHanbHOro 6aHKy YKpainu

Kopg 3a €IPIIOY: 21575489

Micue3Haxoa>KeHHS: By [Tyxiscebka, 6ya. 7, Kuis, 02222, Vkpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: Ka6iner MinicTpis Vkpainu

InenTudikarop ROR:



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYU€HOI pagH (pa30Boi Creniagi3oBaHOi BYE€HOI pazu). 1O 26.002.47; ID
2577

IloBHE HaliIMEHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuii TexHiuyHuil yHiBepcuteT Ykpainu "KuiBchKuit

MOJIITEXHIYHUN iIHCTUTYT imMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npociekT bepecTeiichKuii, oyx. 37, Kuis, 03056, Ykpaina
dopma BiracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuyHuil yHiBepcuteT Ykpainn "KuiBchKuit

NOJIiTeXHIYHM iHCTUTYT iMeHi Iropst Cikopcbkoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT bepecreiicbkuii, 6yz. 37, Kuis, 03056, Ykpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

V. BimoMocTi npo guceprariio
MoBga guceprTaliiii: Vkpaincbka
Koau TemaTHYHHUX PyOpPHK: 60.29.29.39

Tema gucepranii:
1. TexHoJsoriuHe 3a6€3M1e4eHHs SIKOCTi POPM iHTarIioApyKy

2. Technological ensuring of intaglio printing plates quality

Pedepar:

1. IncepraniiiHa po60Ta NpUCBSIYEHA BUPIIIEHHIO aKTyaJIbHOTO HAYKOBO- MPUKJIAJIHOTO 3aBJJAHHS — PO3POOJIEHHIO
TEXHOJIOTIYHOr O 3abe3red4eHHs IKOCTi GOPM iHTarlioApyKy, BATOTOBJIIOBAHUX [IPSIMUM JIa3€pHUM I'PaBilOBaHHSIM Ta
HAaHECEHHSM 3aXHUCHOTO HiTPU-XPOMOBOTO ITIOKPUTTSI BAKYYMHUM HallWJIeHHSIM. IHTarnmiogpyk (metanorpadivyumit
IPYK) — BUCOKO3aXUIIEHNN Pi3HOBUJ, TTIMOOKOTO APYKY, 1110 BUKOPUCTOBYETHCS B YCbOMY CBITi 171 3aXUCTY
IIepeBa’)KHO OAHKHOTHOI IIPOAYKILl, SIK1i1 € 000B'SI3KOBUM 32 peKOMeHialissMu [HTepriosy. 3axoiy moH0
IiABUILEHHS SIKOCTi iHTarIiopyKy oTpedyIoTh i MifgBuIneHHs sIKocTi GopM. HalicyyacHimuit crocié BUTOTOBIEHHS
(opM iHTarmioIpyKy — TEXHOJIOTiS IPSMOTO JIA3€PHOTO IPABilOBAaHHS — Ma€ HU3KY II€pPeBar Ta TEXHOJIOTTYHUX
MOYKJIMBOCTE! TIOPIiBHSHO 3 TPAAMLIMHOIO TEXHOJIOTIEIO TPaBIeHHs, OGHAK, 0COOIMBOCTI 06p0o6KU MaTepianiB hpopm

JIa3€POM Ta MoaajblIOro HAaHECEHHS 3aXMCHOI'o HiTpI/IIL—XpOMOBOFO I[IOKPUTTA BAKYYMHUM HAIIUJIEHHSAM MOXYTb



BUKJIMKATH 3HMWKEHHS TUPAXXECTIMKOCTI (POPM MOPIBHSHO i3 TpaINLIiMHAMU TEXHOJIOTIIMU BUTOTOBJIEHHS (OPM.
Tomy TEXHOJIOTiSI IPSIMOTO JIA3€PHOTO IPABilOBaHHS 3 BAKYYMHUM HalUJIEHHSIM 3aXUCHOTO HiTPUI-XPOMOBOTO
IIOKPUTTSI IOTPebye yOOCKOHANIEHHS, a JOCiI)KeHHS], CIIPSIMOBaHi Ha MiJiBULIlEeHHS IKOCTi GOPM iHTarmiogpyKy €
aKTyaJIbHUM HAayKOBUM Ta IPUKJIAIHUM 3aBJAHHSIM, PO3B'SI3aHHS SIKOTO CIIPUSITUME MiJIBUIIEHHIO Iep>KaBHOI
Oe3neKku B rayny3i 6aHKHOTHOTO BUpOOHULTBA. Jlucepraliiiina po60Ta BUKOHYBaacs B paMKax HayKOBO-JOCJIiHOI
pob6oTtu N2 2212-11, N2 nepxkpeectpariii 0119U100984 «TeopeTuyHi Ta MpakTU4Hi 3acany 3ab6e3rnedeHHs IKOCTi
MeTasnorpadiyHoro Apyky». MeTol nucepTauiiiHoi po60Tu € po3po6JIeHHS TEXHOJIOTIYHOrO 3a0€311e4eHHS SIKOCTI
IpPYKapcbKux (GOPM iHTarniogpyKy, BUTOTOBJIEHUX METOIOM IIPSIMOTO JIA3€PHOrO IPaBiloBaHHS Ta BAKYYMHOIO
HaIWJIEHHS 3aXMCHOTO MOKPUTTSL. [I71s1 HOCSTHEHHS I10CTaBJIeHOi MeTH B pOOOTi, OCHOBHUI 3MiCT SIKOi BUKJIZEHO B
YOTHUPbOX PO37isax, BAKOHAHO HU3KY 3aBAaHb. Y po3fisi 1 «3abe3nedyeHHs IKOCTi iHTarylioApyKy B Cy4aCHOMY
BMPOOHULITBI 6AHKHOTHOI NIPOAYKILii» IPOBEEHO AeTalbHUI OPIiBHAJILHUN aHaJli3 TEXHOJIOTIYHUX NIPOLECIB
BUTOTOBJIEHHS (POPM IHTArIiOAPYKY 3 MOTJIsIAY 3a6€e311eYeHHs IKOCTi (POPM Ta B KOHTEKCTi €KOJIOTiYHOi 6€311eYHOCTi
iX BUPOOHUIITBA; PO3PO6JIEHO MOE b BU3HAYEHHSI €KOJIOTiYHOI e(peKTUBHOCTI GOPMHOTO BUPOOHUIITBA
iHTarmoApyKy; NpoBeJEHO aHaJli3 TEXHOJIOTIYHMX OCOOIMBOCTEN IHTarIioAPYKY, 0 CIPUYUHSIIOTh pyHHAILio
dopm, po3pobsieHo cucremy GOPMyBaHHS TUPAKOCTIMKOCTI PopM iHTarmiogpyKy; cGOpMyIbOBaHO 3aBIAHHS
ICEePTALifHOTO MOCHimKeHHs. Y po3isi 2 «MaTepianu Ta METOIU TOCTiIKEeHHS» PO3POOJIEHO 3arajbHUMN
aJITOPUTM IIPOBEAEHHS JOCIiJKEHb 100 MiBUILIEHHS IKOCTi GOpM iHTarmionpyKy, o6IpyHTOBaHO 0OpaHi
MaTtepiany, 06afHaHHS Ta METOAUKY, OTIMCAHO pO3pO06sIeHi HOBI METONIMKY AOCiI)KeHHS SIKOCTi rpaBiloBaHUX
LITPUXIB 1171 IPOBEJEHHS YChOIO KOMILJIEKCY EKCIIEPUMEHTAIbHUAX Ta TEOPETUYHUX JOCIIIKEHD. Y po3aisi 3
«JJocnimyKeHHsI CTaHy [I0BEPXHi Ta IPUIIOBEPXHEBUX IIapiB APYKyBaJbHUX Ta IIPOOIIbHUX €JIEMEHTIB,
THUPaXEeCTINKOCTI Ta SIKOCTi APYKYBaHHS (POPM iHTarnioipyKy, BUTOTOBJIEHUX MIPSIMUM JIa3€PHUM I'PaBilOBaHHSIM 3
HaIWJIEHHSIM 3aXMCHOTO ITIOKPUTTSI» HaBEIEHO PE3YJIbTaTU JOCiIKEHb 3MiHY CTaHy [IOBEPXHI Ta IPUINOBEPXHEBUX
mapiB rpaBilioOBaHUX WITPUXIB, TUPAKECTIMKOCTI Ta SIKOCTi IpyKyBaHHS GOPM iHTarmIiogpyKy, BUTOTOBJIEHUX IIPSIMUM
JIa3€pHUM IPaBilOBaHHSIM 3 HAIIMJIEHHSIM 3aXMCHOTO TIOKPUTTS, a TaKOX IIPOAHAJII30BaHO MPOLECH Ta YCi BULY
BILJIMBIB B IPYKAPCHKIil CEKLii MalllMH iHTarl1iogpyKy, BCTAHOBJIEHO MEXaHi3MHU 3HOIIYBAHHS B JPYKApPChKill CUCTEMI
iHTarnioApyKy Ta po3po06JIeHO iHTerpOBaHy MOJeJIb 3HOMYBAaHHS (POPM iHTarmionpyky. Y po3zisni 4
«Y0CKOHaJIeHU TEXHOJIOTIYHUI NTPOLieC BUTOTOBJIEHHS POPM iHTAIJiOAPYKY» BCTAHOBJIEHO BIJIUB TEXHOJIOTTYHUX
IlapaMeTpiB BUTOTOBJIEHHSI Ha IapaMeTPH SIKOCTi IPaBifiloBaHUX [IPYKyBaJbHUX €JIEMEHTIB Ta y3arajbHEHi
MIOKa3HMKU SIKOCTi IPaBilOBaHUX WITPUXIB (POPM, BUTOTOBJIEHMX IIPSIMUAM JIA3€PHUM TPaBilOBaHHSIM, BU3HAUYEHO
3acobu 3abe3nedeHHs SIKOCTi GPOPM iHTarIioAPyKy, JOCIIIKEeHO IapaMeTpH SIKOCTi MOJIe/IbHUX POPM,
BUT'OTOBJIEHUX 32 aJIbTEPHATMBHUMU TEXHOJIOTISIMH, Ta Ha Lill OCHOBI PO3PO6JIEHO CUCTEMY TEXHOJIOTIYHOIO
3a06e31e4eHHs IKOCTi APYKapChKUX (POPM iHTarnioipyKy; ONMCAaHO HU3KY OTPMMAHUX €KCIIEepUMEHTAIbHUX
pe3yJIbTaTiB 010 B3a€MO3BSI3KY I1apaMeTpiB rPaBillOBaHUX IITPUXIB 3 PEXKMMaMU BUTOTOBJIEHHSI GOPM,
cpopMyIbOBaHO iHTer iNbHUI KoedillieHT SIKOCTi rpaBiloBaHHS Ta KOMIIJIEKCHOTO TIOKa3HUKA SIKOCTi popm

IIOBENIEHO, 10 CTaH ITOBEPXHI IITPUXIB € 1€ OJHUM J0AATKOBUM (PaKTOPOM 3abe3rnedeHHs 3HOCOCTIMKOCTi GopM.

2. The dissertation work is devoted to solving an actual scientific and applied task - developing technological
quality assurance of intaglio printing plates produced by direct laser engraving and applying a protective nitride-
chromium coating by vacuum sputtering. Intaglio printing (metallographic printing) is a highly secured type of
gravure printing used worldwide to protect mainly banknote products, which is mandatory according to the
recommendations of Interpol. Measures to improve the quality of intaglio printing also demand improving the
quality of plates. The most modern method of manufacturing intaglio printing plates is direct laser engraving
technology which has a number of advantages and technological possibilities compared to traditional etching
technology. However, the peculiarities of processing the materials of the plates with a laser and the subsequent
application of a protective chromium nitride coating by vacuum sputtering (PVD) can cause a decrease in the
plates' durability compared to traditional technologies of plate making. Therefore, the technology of direct laser
engraving with vacuum sputtering of a protective nitride-chromium PVD coating needs improvement. Research
aimed at improving the quality of intaglio printing plates is an urgent scientific and applied task. The solving of this
will contribute to the increasing of state security in the field of banknote production. The dissertation work was



carried out within the framework of research work No. 2212-p, state registration No. 0119U100984 "Theoretical and
practical principles of ensuring the quality of metallographic printing". The aim of the dissertation is to develop
technological quality assurance of intaglio printing plates made by the method of direct laser engraving and
vacuum sputtering of a protective coating. To achieve the set goal in the work, the main content of which is laid
out in four sections, a number of tasks were completed. In Chapter 1 "Ensuring the quality of intaglio printing in
the modern banknote production”, the detailed comparative analysis of the technological processes of
manufacturing intaglio printing plates is carried out from the point of view of ensuring the quality of the plates and
in the context of the environmental safety of their production. The model for determining the environmental
efficiency of intaglio printing plate production was developed. The analysis of the technological features of intaglio
printing, which cause the deterioration of plates, was carried out, and the system for forming the run length
durability of intaglio printing plates was developed. The tasks of the dissertation research have been formulated. In
Chapter 2 "Research materials and methods", a general algorithm for conducting research on improving the quality
of intaglio printing plates has been developed. The materials, equipment, and methods have been chosen. The new
methods of researching the quality of engraved strokes have been developed for the entire complex of
experimental and theoretical research. In Chapter 3 "Investigation of the state of the surface and surface layers of
printing and blank spaces, run-length resistance and printing quality of intaglio printing plates made by direct
laser engraving with vacuum sputtering of a protective coating", it was presented the results of research on
changes in the state of the surface and near-surface layers of engraved strokes, run length durability, and printing
quality of intaglio printing plates made by direct laser engraving with sputtered of a protective coating. The
processes and all types of influences in the printing section of intaglio printing machines were analyzed. The wear
mechanisms in the printing section of the intaglio printing machine were established. The integrated model of
wear of intaglio printing plates has been developed. In Chapter 4 "Improved technological process of intaglio
printing plates making", the influence of manufacturing technological parameters on the quality parameters of
engraved printing elements and generalized indicators of the quality of engraved strokes of plates made by direct
laser engraving are determined, the means of ensuring the quality of intaglio printing plates are determined, the
quality parameters of model plates made by alternative technologies are investigated, and on this basis, the system
of technological assurance of the quality of intaglio printing plates has been created. A number of obtained
experimental results regarding the relationship between the parameters of engraved strokes and modes of plate
making have been described. The integral coefficient of engraving quality and the complex indicator of the quality
of plates have been formulated. It has been proved that the state of the surface of strokes is another additional
factor in ensuring the wear resistance of plates.
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KBasigikanis: k.r.u., nor,, 05.05.01

InenTudikarop ORCID ID: 0000-0002-6618-0070

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujonanbHuii yHiBepcuteT "JIbBiBCbKa MOTTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

MicneSHaXO;pKeHHﬂ: ByJ. CrenaHa BaHgepy, 6yz. 12, JIbBis, 79013, Ykpaina



dopma BiracHOCTI: JlepxasHa
Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. TaBenko Cgitiiana ®enopiBHa

2. Svitlana Havenko

KBasigikanis: x.1.u., npodpecop, 05.05.01

Imentudikarop ORCID ID: 0000-0003-4973-5174

JonaTkoBa iHdopmalist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: YKpaiHChKa akaJeMis ApyKapcTBa
Kopg 3a €IPIIOY: 02071004

Micue3HaxoaKeHHS: ByJ1. I1ig Tonockom, 6yg. 19, JIbBiB, 79020, Ykpaina

dopma BracHOCTI: /lepxasHa

Cdepa ynpassriHHS:

InenTudikarop ROR:

Penensentu

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Poik TetssHa AHaTtosiiBHa

2. Tetjana A. Rojik

KBasigikamis: 1. 1. u., npodecop, 05.02.01
InenTudikarop ORCID ID: 0000-0002-4930-0173
JoparkoBa iHdopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuHuil yHiBepcuTteT Ykpainu "KuiBchKuit

MOJIITEXHIYHUN iIHCTUTYT imMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT bepecreiicbkuil, 6yg. 37, Kuis, 03056, Ykpaina
dopma BracHOCTI: J/lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im's I1o-6aTbKOBI:
1. Bonotyxina Karepuna IropiBua

2. Ekaterina Zolotuhina

KBasmigikanis: k1.1, gou,, 05.05.01



InenTudgikarop ORCID ID: 0000-0002-6915-0651
JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0OM: HarioHanbHUil TexHiYHMI yHiBepcuTeT YKpainu "KuiBchkuit

MOJIITEXHIYHUM IHCTUTYT imMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekt bepecreiicekuit, 6y, 37, Kuis, 03056, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

Inentudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

Biacue IpizBume Im's I1o-6aThKOBI Tamox Onekcanup OsnekcannpoBuy
rOJIOBH pagu

BnacHe IlpizBuie Im's [10-6aTbKOBI Iamox Onexcauzp OnekcaHapoBUY
rOJIOBYIOYOTO Ha 3aciJaHHi

BinnosimasibHui 3a l'li,llI‘OTOBKy barsait Bonogumup AHaToJiiOBUY

00JIIKOBHX JJOKYMEHTIB

Peectparop VYkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZasIbHUM 3a peeCTpallil0o HAayKOBOIi IOpyenko TeTsaHa AHaToiiBHA

OisIIBHOCTI




