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MeToto po60TK € po3pobka NNasMOBUX TEXHOMOFIYHMX MPUCTPOIB i X KOMBIHALi ANS BUKOPUCTaHHS B
TEXHOMOTiYHIl YCTaHOBLI, LU0 NpU3HaYeHa AN NpoBeAeHHsS KOMOIHOBAHOrO TEXHOMOMYHOrO MPOLIECY 3MiLlHEHHS
po6oumx MoBepXOHb MeTaneBux Adetaneid. Mpu po3pobui TEXHOMOriYHOI YCTaHOBKM AOTPUMYBaIUCh BMMOTM
BIZNOBIAHOCTI BCIX Ti CKNafoBuX KpUTEPIAM NPOrPecMBHOCTI NPV YMOBI KOMMOHYBaHHS TEXHOOT YHWUX MPUCTPO-
B B MeXax pobo4oi KaMepu CTaHAApPTHOI BaKyyMHOI YCTaHOBKMW. PO3rAsHYTO 0COBANBOCTI KOHCTPYKUIT i (hyHK-
LliOHYBaHHA TEXHOMOMYHUX NNa3MOBUX NPUCTPOIB, AKi N0OYA0BaHI Ha BUKOPUCTaHHI (Di3UYHUX e(heKTiB B3aEMO-
OiT KOHLEHTpOBaHWX MOTOKIB eHeprii 3 NoBepxHeto. [ NpoBefeHHs iOHHO-NMPOMEHEBOI i I0HHO-M1a3MOBOI 06-
POGKM BHYTPILLHIX i 30BHILLHIX NOBEPXOHb AieTaNeil po3po6/1eHO, BUTOTOBNEHO | BUNPOGYBaHO AeKinbka Moaeneit
aBTOHOMHUX IOHHUX [IKEPeN | MarHETPOHHMX PO3MUAIOKUNX cucTeM. PO3rsSHYTO 0CO6AMBOCTI (DYHKLiOHYBaHHS
i NPaKTUYHOro BUKOPUCTAHHA PI3HUX KOHCTPYKTMBHMX CXeM MOobYA0BM BakKyyMHO-MNa3MoBOi YCTaHOBKW ANs
06p06KKM AeTaneii pisHNX KOHirypauiii. BupobneHo pekoMeHgaLlii LWOAO ONTUMabHOIO CKNaay TeXHOMOTIYHMX
MPUCTPOIB i KOHCTPYKTMBHUX CXeM BaKyyMHO-N/1a3MOBOT YCTaHOBKM AN NPOBeAeHHS1 KOMOiHOBaHOI 06p06KM
[eTaneil 3 BHYTPILUHIMM | 30BHILLHIMU pOBOYMMY MOBEPXHAMM.

KntoyoBi cnoBa: KOMbBiHOBaHa TEXHOMOrisA, iOHHO-MNa3M0oBa TEXHOMOris, i0H-
HO-MPOMEHeBa TEXHO/OriA, MarHe TPOHHA CUCTEMa, L0 PO3NUNse, NPUCKoptoBaY
i3 @aHOLHVM LLapOM.

1. Mpuwkesny A. [l. PaspaboTka KOMOUHMPOBAHHON TEXHOMOMMN YNPOUHEHUS AeTaseid. TeXHUYecKas MexaHuKa.
2017. Ne 3. C. 100-114.

2. bapaHoB O. O., CaHoukuH HO. B. Teopusi pa3psifia C 3aMKHYTbIM APeiithioM 3N1eKTPOHOB. YKypHan TeXHUYecKol
(msnku, 1974. N12. C. 2501-2516.

3. Mopo3os A. V1. BBegeHue B nnasmoguHamuky. M.: dusmatnut, 2006. 576 c.

4. Mnewwmsues H. B. KatogHoe pacnbiieHne. M.: Atomusgat, 1968. 340 c.

5. Bepuww P. PacnblneHue TBepAbIX TeN MOHHOW 60MbapanpoBKoid. M.: Mup. 1984. 336 c.

6. Mabosuy M. [l. dr3mnKa 1 TeEXHMKA NAa3MEHHbIX MCTOYHWMKOB MOHOB. M.: ATommsgar, 1972. 304 c.

7. Bannnmu b. C. MarHeTpoHHbIe pacnblnnTenbHble cucteMbl. M.: Pagno v cBasb, 1982. 72 c.

8. Ky3bMmunues A. V1. MarHeTpoHHbIe pacrbinnTenbHble cucTembl. Knes: Asepc, 2008. 244 c.

9. Kouznetsov V., Masak R., Schneider J. M. Ytimersson U. Petrov I. A novel pulsed magnetron sputter technique
utilizing very high target paver densites. Surface and Coating Technology. 1999. Ne 2 — 3. P. 290-293.

10. Mo3srpuH [. B. 3KcnepvmeHTanbHOe WCCNefoBaHWe CUIbHOTOYHBLIX (POPM KBA3UCTaLMOHApHOro paspsaja
HW3KOro AaB/ieHns B MarHUTHOM none. ®usnka nnasmbl. 1995. Ne 5. C. 422-433.

11. Levchuk D. Plasma assisted techniques for deposition of super hard nanocomposite coatings. Surface and

Coating Technology. 2007. Ne 2007. P. 6071-6077.

12. Musil J., Suna J. The role of energy in formation of sputtered nanocomposite films. Mater. Scien. Forum. —
2005. V. 502. P. 291-296.

13. Window B. Sawvides N. Unbalanced magnetrons as sources of high ion fluxes. J. Vac. Sci. Tecnol A. 1986.
Ne 3. P. 453-465.

14. Tpuwkesny A. ., FpuHiok C. W. ViccnenoBaHne XapakTepucTUK HecbaaHCMPOBaHHOCTY MaHapHOW MarHeT-
POHHO pacnblAnTeNbHON cucTeMbl. Mpobaembl BbICOKOTEMNePaTYpHO TexHMKW. 2012. C. 45-52.

15. >KapuHos A. B., Monos KO. C. O6 ycKopeHWUU Nna3Mbl 3aMKHYTbIM XONM0BCKUM TOKOM. XKypHan TexXHu4ec-
KOV uankn. 1957. Ne 2. C. 63-70.

16. Mapkywa B. W., Nleckos J1. B., JlanuH E. A. T1na3meHHble YCKOPUTENN C aHOAHLIM cnoem. M.: Hayka. 1984.
C. 129-138.

17. BuHorpagos M. W., Mauwwes HO. M. BakyymMHble NpoLecchbl 1 060pYAOBaHNEe UOHHO- U 3/1EKTPOHHOYYEBOM
TexHonorun. M.: MatunHoctpoeHue, 1989. 53 c.

18. Zhurin V. V. Industrial lon Sources: Broadbeam Gridless lon Source Technology. Published 2012 by Wiley-
VCH Verlag GmbH & Co. KGaA. P. 311.

19. VIoHHbIe UCTOUHMKU C 3aMKHYTbIM fpeiihom anekTpoHoB. URL: http;// www.pronica/ru.htm/

20. [lyxonensHukos [l. B., FOpueHKo A. A. SKCrMepuMeHTa/IbHOe UCCef0BaHNE TEXHOMNOMMYECKOro YCKOPUTENS C
aHOAHbIM cnoeM. BecTHUK MI'TY um. H. 3. baymaHa. Cep. MatunHoctpoeHue. 2004. Ne 3. C. 74-83.

21. F'onvapos A. A., lo6posonbckuii A. H., Masnos C. H. Mna3MeHHbIli yCKOPUTENb C aHOAHBIM C/I0eM 418 06pa-
60TKM NOBEPXHOCTU MaTepuasoB. MpobnemMbl aTOMHO Hayku 1 TexHonorun. Cepusi msmka. 2000. Ne 6. C.
160-163.

22. Mpuwkesny A. [., XuTbko A. B. Vcnonb3oBaHWe NiasMeHHOr0 UCTOYHMKA E/1EKTPOHOB B MarHETPOHHOM
CUCTEME MOHHOTO pacnblieHuns. Mpobnembl BbICOKOTeMNepaTypHoOl TexHuku, 2011. C. 42-45.

96



23. Bizyukov A. A., Girka A. 1., Sereda K. N. at all Hall ion source with ballistic and magnetic beam focusing.
Hrjdlems of atomic science and technology. 2008. Ne 6. P. 174-176.

24. MapaxTaHoB M. K., [lyxonensHukos [. B., MBaxHeHKO [. B. OneKTPOHHBbINA Hay4HO-TEXHUYECKUIA XYypHa
MITY um. H. 3. baymaHa. C. 219 — 232. URL: http://www technomag.doc/edu/ru/doc/483944.html.

25. Mopo3oB A. /. ®OKyCcpOBKa XOMOAHbIX KBa3MHENTPabHbIX MY4YKOB B 3/1EKTPOMArHWTHbIX nonsx. AAH
CCCP. 1965. Ne 6. C. 1363-1373.

26. Ma6osuy M. [., MnewwmsLes H. B. Cemawiko H. H. Iy4ku MOHOB 1 aTOMOB 415 YNpaBiseMoro TepMosjepHo-
ro CUHTe3a M TeEXHOMOrMyeckmx Lenein. M.: SHeproatommusgaT, 1986. 248 c.

27. TlaTeHT Ha KopucHYy Mmofenb YkKpaiHa Ne 38845U, MMK® C23C14/00. Mnasmosuii npucTpiid. 3assn.
01.07.2008. Ony6n. 26.01.2009, bron. Ne 1, 4 c.

28. bepnuH E. B., CeiigmaH J1. A. VIOHHO-NNa3mMeHHble NMPOLECChl B TOHKOMIEHOUHO TexHonorum. M.: TexHoc-
thepa, 2011. 528 c.

29. Mpuwkesuy A. [., Mpuniok C. U., KosaneHko B.B., KyuyrypHbiii FO. T1., TexHOMOrM4yeckme niasmeHHble ycT-
poiicTBa Ha OCHOBE paspsfa C 3aMKHYTbIM Ape/iioM 3n1eKTPoHOB. Pa3paboTka v npuMeHeHve. TexHuYeckas
MmexaHuka. 2013. Ne 4. C. 43-57.

30. Poros A. B, KanycTuH HO. B., MapTbiHeHko FO. B. ®akTopbl, onpegenstolime ahpeKTMBHOCTb MarHeTPOH-
HOro pacnblneHns. XXypHan TexHn4eckoi gmanku. 2015. Ne 85, C. 126-134.

31. MaTeHT Ha KopUCHY Mofenb YkpaiHa Ne 93471: MIK® C23C 14/00. loHHO-NNa3MOBa YCTaHOBKA. 3asBn.
11.05.2010. Ony6n 10.02.2011, 3 c.

32. MaTeHT Ha KopuUcHy Mofdenb Ykpaina Ne 89038. MIMK® C23C 14/00. loHHo-Nna3MoBuii NpUCTiit iHTerposa-
HOrO TUMY AN 06pOBKN BHYTPILLHIX NOBEPXOHb. 3asBn. 28.10.2013. Ony6n. 10.04.2014, Bron. Ne 7, 4 c.

33. CsaTKoBCckuii WM. B. HanpasneHws pa3sBuTUA MarHETPOHHBIX PachblIUTeNbHbIX cucTeM. MuHCK: [loknagbl
BIrynp. 2007. Ne 2(18). C.112-121.

34. MNaTeHT Ha KOpucHy Mogenb YKpanHa Nel02744, MIK® C23C14/00. Hec6anaHcoBaHa UWMHAPUYHA MarHe-
TPOHHa po3nuntotoya cuctema. 3assn. 28.10.2013. Ony6n. 25.11.2015, Bron. Ne 22, 5c.

97



