
3AKIIOqEHI4E AIICCEPTAUIIOHHO| O COBETA

A 002.034.01 HA EA3E OEAEPAJIbHO|O |OCyAAPCTBEHHO|O

FIOAIKE THO f O yrlp E )KA EHVL fl HAyK pI IIH C T I'ITyT AHAJII,ITI,ITIE C K OrO

rrplrBoPo CTPOE H.VIfl POC CUTCKOT AKAAEMIIII HAyK (IIAII PAH),

f. CAHKT-IIETEPEYP|
no Ar4ccEpTAuI,rr4 HA CO!{CKAHVTE yr{EHOfr CTE|IEHVIKAHAI4AATA HAyK

arrecTaur.roHHoe Aeno J..l!

peureHrre lraccepralrrroHHoro coBera or <<22>> uor6pr 20 19 r. J\b 16

o rpucy)Krentru Xacax Pa4urapy Prcpnronuqy, lpDKAaHI4ny Poccnftcxofi Oe4epar\vlr4,

yueuofi crerreHrr KaHAI,IAara rexHl{qecKux HayK.

Auccepraqtrq <SrcnepuMeHTaJrbHar ycraHoBKa rilfl nptMoro Jla3epHoro MktKpo vI

HaHocrpyKTyplrpoBaHlra penreQa noBepxHocrl4 TBepAbIX TeJI)) rro cleqllaJlbHocrl{ 01.04.01

- flpr,r6opbr 14 MeroAbr aKcnepr4MeHriurrsoft Susuxatnptr*flTa K 3aIrII{re 20.09.2019 r.,

nporoKoJr J\b 9 [ucceprarlr4oHHbrM coBeroM A002.034.01 Ha 6ase Oe4epalrnoro

rocyAapcrBeHHoro 6rcAxernoro yqpe)KAeHHr HayKI4 Vlucruryr anaJrvrrvrrrecKofo

npu6opocrpoeHrrr Poccuficroft axaAenr4r{ HayK (I4Afl PAH), 190103, CaHrt-flerep6ypr,

PuNcr<ufi np. 26, rplrKtr 7I4lnx or 02.IL20I2 r.

Coacrarelt, Xacax Paguup Propur<orvv, 1983 roaa pox(AeHl4t, oKoHrrI4JI n 2008 ro4y

MocKoscrczfi LrrrrreHepHo-Qusuvecrcufi prHcrr4Tyr (rocyaapcreeHHHfi yHznepcvrer)

<MI,IOZ>, s 20II roAy oKoHqr4Jr acnupaHrypy l4ucruryra eJreKrpoQusunn 14

orleKrpooHeprerl4Kl4 PAH (1433 PAH)'

[raccepraqr4;r BbrrroJrHeHa zLlucruryTe 3JreKTpoQnezru I4 oJleKTpogHeprerl4Ku PAH.

Hayuuufi pyKoBoAlrreJrb: .fnarquros Bna4uvrup Anerccau4poBl4rr AoKTop rexHuqecKl4x

HayK, rureH-Kopp. PAH, Al4peKrop Svvtuual4SS PAH

OQzqzamHble o[[oHeHTbI :

1. flosorouxuft Alerceft BanepreBr4e; AoKTop Qusur<o-nrareMarl4rrecKllx HayK, Caurr-

fterep6yprcrufi rocyAapcrseHnrrfi yHr4Bepcr{Ter, AoueH'r raQeAprr na":epnofi xIIMLILI

r4 na3epHofo MaTepu aJIoBeAeHI4fl ;

2. ,{yuaercrczfi Muxaul Cepreenuu, RaHp.vrg.ar Qusurco-uareMarI4qecKl,Ix HayK,

OusuKo-rexHr4qecKrrir uuwuryr r4M. A.O. IrIoSSe Poccnficrofi alrlal.eul,z,Lr HayK,

crap ruufi uay v uuft c orpyAHrIr I a6 op ar opuur o IITI,IKII noB epxHocrt4

AaJrr4 rroJro)KI4TeJI bHbI e oT3 blBhr H a AIIC C eprallllro .
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Be.4yrqar opraHlr3arlla.s - @eAepaJrbHoe focylapcrBeHHoe BroAxerHoe YvpeN.qeHre Hayrra

VIucruryr llpo6neu MaruuuoeeAeHr4r Poccuficxofi Arca.uerrauu Hayr (I,lllMaru PAH), r.

Canrr-Ilerep6ypr, B cBoeM noJro)ro4TeJrbHoM 3aKrloqeHr4r,r, rIoIrI4caHHoM 3aBeAyIoilII4M

la6oparopueft uoAu$uqzponaHr4r rroBepxsocrefi Marephuuros IrIlIMam PAH, Kysueqonrru

B.s.recnasoN,r feuHa4raeBr4rreM, AoKTopoM TexHrrqecKr4x HayK, yrBeplKAeHHoM BPI{O

AlrpeKTopa IrlllMarr PAH llor.f,HcKlrM Bra4zuupona AnatomeBnqeM, AoKTopoM

TexHr4qecKr4x HayK, yKa3urarrro Ar4ccepraurlr Xacas. P.P. coornercrByer aceu rpe6oBaHullM,

lpeAbrBn.seMbrM K Ar4ccepra\r4flM Ha cor{cKaHlre yqeHoft crerenu KaHApIAara rexHl,IqecKrx

HayK ilo cneur4arrbHocru 01.04.01, u oruerrJra cneAyrcIrll4e 3aMeqaHI,It:

1). [rr Qoprraraponayus cy6Mr.rKpo- r4 HaHocrpyKTyp aBTop AI{ccepraIII4I,I rIcrIoJIb3oBuuI

pa3flptrrHbre Marepr4ilnbr, TaKr4e KaK: fepMauzft, nrzreJrb, cr4rlr4uvr4rrrarvHbl, HI4Tpt4A KpeMHLllI,

Hep)KaBerouat craJrb, Tr4TaH r4 oKcr{A aruoMuHr4.fl. Bu6op ilauu(tx MarepI4aJIoB, rlo MHeHI4Io

aBTopa (crp. 16), 6ru npogutKToBaH TeM, qro osu sau6oree qacro I{cnoJlb3yrorct B HayKe,

TexHr{Ke I4 [poMblr[JreHHocrLt. Taxoe 3iurBJreHr.re -sBrterct seo6ocsoBauHhlM.

2). Ha crp. 10 Al{ccepraulzl4 aBTop KoHcrarllpyer, rITo <<Msoxecrno pa6or ro rlpf,MoMy

na3epHoMy HaHocrpyKTypprpoBaH[ro 6ruo BbrrroJrHeHo paHee rJraBHbrM o6pasorra c

rrpr,rMeHeHrreM rrr4Ko- u. QeurocercyHAHbrx Jra3epoB. O4uaro, p.ilfl [paKTl4rrecKoro

[pr4MeHeHVr ueJrecoo6pasno paccMorperb Bo3Mo)r(Hocrb r,rcrroJlb3oBanu-f, 6oree AocryrIHbIX

I,I rrpocTbrx B 9KcrIJIyaTauJ.,,.v Jra3epHbrx LrcTolrHLtKoB, KaKoBbrMLr rBil.rltoTct HaHoceKyHAHbIe

na3epbr). Tarcar qenecoo6pa3Hocrb 6rrra noKa3aHa Ao aBTopa Aasuoft Al4cceprallw4.

Xorelocr 6rr, v:ro6rr B Ar,rccepra\w 6ura orpaxeHa HayqHar cropoHa flpoqecca MuKpo- t4

HaHocrpyKTypr,rpoBaHr4a penreQa rroBepxHocru npu repexoAe or rIrIKo- Ia QeuroceKyHAHbIX

JrasepoB K HaHoceKyHAHbIM.

3). K HaHorexHorornqM He orHocrrcr pa6orrr c Marepr4aJrauu\ pa3Mepbl Koropblx

cocraBJr*or corHut HaHoMerpon (crp. 2l).

4). B gucceprarlzoHHoft pa6ore ne o6cyx4arorcr KoHTpoJu4pyeMocrb t4 Boc[poLI3BoALIMocrb

rpoqeccoB JrurepHoro HaHocrpyKTyprrpoBaHr{s,.Ha rpaQuxax orcyrcrByrcT AoBepLITeJrbHbIe

r4HTepBaJrbr rrapaMelpoB.

5). .{ucceprarJtrfl. He Jrr4lrreHa rpaMMarrrr{ecKr4x, crr{Jrr{crl4tlecKltx oruu6ox ?r ngro.IHoctefi

(crp. 12, 15, 3 1, 45, 72, 137, I40 I4 Ap.)

Coucrarelb r4Meer 14 (.rerrrpHaArlarb) ouy6rzroBaHHblx pa6ot, B ToM rII4cJIe, rlo reMe

Ar4cceprarlrrr4 14 (verrrpHaAuarb) pa6or, orry6nurroBaubl B peIIeH3I4pyeMbIX HayqHhIX

u3;lala:zsx; Lr3 Hr4x 5 (yrrs) pa6or BxoArrrlr4x e llepeueHs BAK P@ u t4HAeKcI{pyeMhIx B

MeN4ynapoAHbrx 6u6.nprouerpr4qecKr4x 6asax WoS vr Scopus, a raKxe 9 (gennrr)
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rry6nuraquft s Naarepuu:rtx ocepoccr.rficKl4x Id Me)KAyHapoAHbIx Hayrrublx roHQepeuuufi' K

HAI6OIEC 3HAIII4TCIbUUN,T PA6OTAM, OTPA}I(ArcUIIIM OCHOBHOE COAEPXAHI'IE ALICCEPTAIII4I'I'

OTHOCSTO':

1. Bapraneron c.K., fprsHon o.B., Malaruuu M.B., Moru<yuonc.I4, He6orarruu c.B.,

Xacaq P.P., Xonru.r B.IO., -fNruluros B.A. Srrercrpopaspr4urrfi ByO Jla3ep c

TBepAoreJrbHbrM reHeparopoM HaKatlxu ll KsaHTosa.f, oneKTpoHl4xa 39, J\b 8, 2009,

c. 7 r4-718
2, XeresHoe IO.A., Maluucrufi T.B., Mr.morryuxuir. C.14., Xacaq P.P., Xouuu IO.B.,

.fMulr.rxos B.A., Tor<apen B.H. 3rccnepuueHTa,qbHarl ycraHoBKa I'ns nptMoro

Jra3epHoro Mr4Kpo- r,r HaHocrpyKTypr4poBaHvrfl noBepxHocrt4 TBepAbIX T9JI ll Yctexu

rIpI4KrIaAHofi Qusuna.2014. T. 2. J\b 3. C. 3l 1-316.

3. XeresHos IO.A., Xacaq P.P., Xouzv IO.B., .fltr4ulrKos B.A. 3QQeKtusHrrft MeroA

yBer1aqegLry- [rrnreJrbHocrr4 r4MrryJrbca v3nyuenus. SJIeKTpopa3ptAHoro KrF lasepa

llllpuwnsuar Qusr,rrca.2015. l'lb 3. C. 85-88.

4. XeresHos IO.A,, Mzurzscrufi T.B., Mraronyuxufi C.VI., Xacaq P.P., Xouuq IO.B',

flMruuKos B.A. O6pa6orxa noBepxHocTl4 T[raHa HaHoceKyHAHbIM JIa3epHbIM

u3ryrreHr.rew llflucr,Ma o Marepvrarax.2014. T.4. J\e I (13). C. 45-48.

5. Elrcvn B.H., MaluHcrcllft T.B., Murconyurlrft C.I4., Xacas P.P., XoNtu'r IO'B',

_fl N{[InKos B.A. Bnu flHvre o6lyueuux HaHoceKyHAHbIMI,I JIBepHbIMI4 I4MrryJIbcaMI4 Ha

crpyKTypy rroBepxHocrr4 clJraBoB MeTaJIJIoB ll Ougnra vr xvrMtrr, o6pa6orr<n

Marepl4arlos.2016. J\e 6. C. 5-12

6. Tokarev V.N., Shmakov V.A., Khasaya R.R., Mikolutskiy S.I., Nebogatkin S'V.,

Khomich V.Yu., Yamshchikov V.A. Review of methods of direct laser nanostructuring

technological materials llProceedings of the 29th Intern. Congress on Applications of

Lasers and Electrooptics, 2010,Anaheim, USA, P. 1257 -1265

7. Khasaya R. R., Malashin M. V., Khomich V. Yu., Yamschikov V. A. Possibility of

increasing of the excimer lasers emission time duration llProceedings of ILLA&LTL

2009, March 2010 P. 205-216

8. Khasaya R.R., Khomich V.Yu., Mikolutskiy S.I., Moshkunov S.I., Shmakov V.A.,

Tokarev V.N., Yamshchikov V.A. Direct laser nanostructuring of the material surface

by the 193 nm and248 nm wavelength irradiation // Book of abstracts 7th International

Conference on Nanosciences & Nanotechnologies - NN10, 2010, Halkidiki, Greece, P'

87
g. R.R. Khasaya, Yu.V. Khomich, S.I. Mikolutskiy.Infuens ofnanosecond laserradiation

on the surface structure of metals // Proceedings of the l4th Sino-Russian symposium on

Advanced Materials and Technology, 20Il , Sanya, China, P.319-324

10. S.I. Mikolutskiy, R.R. Khasaya, Yu. V. Khomich, V.A. Yamshchikov. Formation of

various types of nanostructures on germanium surface by nanosecond laser pulses

ll Joumal of Physics: conference Series. 2018. Vol. 987, p.012007.



4

1' Or llonoloqxoro Alerce-a BalepreBI4qa, AoKropa Qzsuro-rraaTeMarprqecKax HayK,
caux:r-flerep6yprcrzft rocyAapcrseuHufi yHuBepcurer, AoueHra raQe4prr rasepuofi
xvrMuu r4 Jra3 epHoro M arepr{an oB eI eHr4.[. 3 av e.{aum :

1) B rexcre AI4ccepraIftr,r npkl cpaBHe'vr4 pe3ynbraroB crpyKTypLrpoB'"'rt noBepxHocrr4
na3epHbIMr{ I4MrIynbcaMI4 pa:,ruuuofi AJII{TenLHocrt4 He paccMaTpuBarorc.,I Borlpochl
eQQexrrErHocrl4 HarpeBa u, KaK cnercrBr,re, oQQer<rzBHocrr4 rrpoqecca naeepnof a1tgquu
IIpLt I4crIoJIb3oBaHI4LI Qeurocer<yHAHhlx u ilLIKoceKyHAHbrx raM[yJrbcoB. Tarne .qaHHbre
[o3BoJII4JIz 6rr [oAqepKHyrb BarltHocrb I4cloJrB3oBaHr4.rr HaHoceKyHAHbrx JrzBepoB AJUr
MeroAa JIBepHOfO CTpyKTypt4poBaHI4r [OBepxHocrr4 B rrpoMbrrrrJreHHbrx uacrura6ax.
2) 3xcnepl4MeHT,ulbnue rpa.QltKLI npeAcraBJreHbr B ocHoBHoivr 6eg norperrrHocrefi, vro
3arpyAHter oueHKy AOCTOBepHocru [oJryqaeMbrx Ha r{x ocHoBe BBTBOAOB. Hanpzuep, ua
pl4cyHKax 3'16 u3.I7 no ocu a6cqzcc 3HaqeHar rrpeAcraBJreHbr c roquocrbro Ao 9 sgara.
Karosa [orpellrHocTb orIpereJIeHI{.tI norapuQua oHeprr4r4, KaKoB pr,rszvecrczf cMhrcJr
rlpeAcTaBneHHbrx suaqeHl,rfi ?

3) Ha ltso6paxeHutx, lonyr{eHHblx ilpv rroMourr4 aroMHo-cuJroBofo Mr4KpocKona,
pa3MepHocrb Ha IIrKaJIax yKa3aHa xar <nM>>. BepoarHo, AaHHoe o6osua.reHr,re cJreAyer
rlpr4Hr{MaTb KaK <UU>?

2' o"t lyuaencroro Mzxazla cepreeBlzqa, KaHrr4Aara Qnszro-MareMarr{rrecKux HayK,
@rsuxo-rexHl{rlecKrlit uwcrvrryT vM. A.o. ZoQQe Pocczficrofi anaA eMr4u HayK, crapuero
HayqHoro corpyAHrlxa la6 op aT opuLr orITI4 Kr4 noBepxHocrz. 3 aNae.raHr4-f,

l) B paMKax 4anHofi pa6orrr I4ccJIeAoBiLJrocb sosAeficrnr4e Jra3epHoro o6nyueHnx na
CJICAYTO4IIE MATEPVAJIbI: ''TCPUAUUfi, HTIKEJII, CUTUIJUT rIJIATI4HrI, H:aTPNA KPEMHV.,
HepxaBelouaJl crzlJlb Lr rl/rTaH". He snorHe IroH.tITHo, qeM 6un o6ycnoBJreg au6op vMeHHo
TaKoro ua6opa uarepualon?

2) B rvcceprarlrru o6lyvalucr o6revurre o6pasqu. paccuarpzBnnacb rrlr aBTopoM
Bo3Mo)KHocrb rIpuIMeHeHI4.f, 3Toro MeroAa Anr o6lyveHvr roHKux nl€uot< ua lonnoxxax?
BosNaoNuo B sToM cJryr{ae yAanocb 6u noryvt4Tb "MeHbrrr4e rro piuMepaM,, HanocrpyKTypbr
Ha lroBepxHocTr,r.

3) B rJIaBe 2 aBTop BrIIoJIHI'IJI cyuecrBeHrryro pa6ory ro peuru3arJ1ru o6rryvenza
rloBepxHocrl4 3aAep)I(aHHbIMI{ OTHOCI4TenbHo .qpyf Apyfa HaHoceKyHAHhrMr4 Jra3epHbrMtr
I4MIIYJIbCAMII C PTI3J]I4qHI,IMU ATUHAMI4 BOJIH. ANTOP OCO6O IOAIIEPKI4BACT, I{TO TAKOC
o6lyveuze AOJIII(HO cyulecrBeHHo BJILrrrb Ha xapaKTep ra vrop@ororvrc o6pasyroqraxcx
loBepxHocrHbrx crpyKTyp. o4naro, B An}Ceprarryru He IIpuBeAeHO HLr OAHO|O
sKorrepr4MeHTaJrbHof o p e3yJrbr ar a c raKLr M O6ryvenueu. lloveuy ?

4) B xo4e sKcrIepI4MeHToB rlo rTa3epHouy o6,ryveHr4lo noBepxHocrefi rrepAhrx reJr aBTopoM
6rtlu o6napyxceHbl HaHocrpyKTypbl - B Br4Ae reKcafoHaJrBHbrx rqeeK Ha repMaH uu Lr B BLrre
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grrt4[Tl,IqecKux HaHoKparepoB Ha Hep)KaBeroqei craJru. Ecrr nz y aBTopa KaKoe-To

o6tscseHne npuqprH Bo3HktKHoBeHrur raKprx HaHocrpyKTyp

5) llpz I4ccJIeAoBaHVLI HaHocrpyKTyp, noJTyrreHHbrx na3epHbrM o6rryvenueM repMaHr4.rr

(pIEc.4.10), aBTop npeArloJraraer, qro 3Trr HaHocrpyKTypbr - orcuclensufi repuauzfi.

Ilpunneranvrcb lrpr MeroAbr xr4MaHilrr[3a AJr.rr olpeAeJreHzr cocraBa HaHocrpyKTyp B orr4x

o6racrsx?

6) Anropy, Bo3Mo)I(Ho, crolrJro 6u pxgou c ACM zso6paxreHuflvrr npr4Bo,qr{rr npo$unn

ce.reHlafi. 3ro 6u yilpocrl4Jlo Boc[pr4rrr4e xapaKTepHbrx ruacurra6on penreSa r4ccJreAyeMbrx

loBepxHocrefi 4o rr locJ]e sosAeficrens.

3. Or Barura @e4opa fpuroprenuua, AoKTopa Quauro-uareMarr4rrecKr4x HayK,

npoQeccopa, @uzuKo-rexHurlecrufi rrHcrLtryr zrra. A.O. ZoQQe Poccuficr<ofi axa4euuu

HayK, fJraBHoro HayrrHoro corpyAHr4xa. 3aMe.r aHus:

1) B amopeQepare npeAcraBneHbr pe3ynbrarbr roJrr,Ko 4nyx o6nyrreHHbrx Marepr4ulJroB, xort
B 3aKrloqeHlalayna3aHo Ao lllecrr,r pa3nuqHbrx Mareplla^troe. XerareJrbHo rarcKe yKiBarb, rro

raxofi [pI4qI4He 6rtlz nrt6panrt r4MeHHo AaHHbre Marepr4rlJrbr u cQopuynzpoBarb

o6o6qeuuufi pesynrrar oueHKLr rro ocrarrrHbrM Marepr4uuraM.

2) Anropy cneAoBuLJIo 6u yrasarb, KaKoe [per4MyrrlecrBo lrMeror ct4creMbr rrLrraHVA Ha

ocHoBe IGBT rpaH3l4cropoB An-t r{crorrHkrKoB na3epHofo t'r3Jryqenvtfr, r4crroJrb3oBaHHbrx B

Aausofi pa6ore.

4. Or Eopefiruo Auaroru.s Cepreenuua, AoKTopa rexHr{qecKr4x HayK, Balruficrcttfi

rocyAapcreeHHrtfi rexnu.recKltft yHlrBepclrrer <<Boenuex>> LtM. I.O. Vcrznona,

3 aBeAyroqero r<aQ e4pofi na^: epnoft rexuur<ra. 3 aveqasus :

1) B anropeQepare npllBoA.rrrcr upr4Mep co3AaHr4r MrrKpo- 14 HaHocrpyKTyp Ha rroBepxnocrr4

fepMaHl4t Ir Hep)KaBercqefi crarur, 6eg scrxoro yKtrsaHufl Ha ro, rro xaroft ttpLtqr,rHe 6uln
nu6paHu r{MeHHo grr{ Marepuarbr.

2) Tar<xe rpeAcraBJltercs qenecoo6pa3HbrM cpaBHr4Tb o6pa:yrorqvrecfl, B 3Tr.rx Marepuanrax

clpyKTypbl 14 yKa3aTb, HacKoJrbKo npr4 3ToM pzl3rzqaroTcr [apaMglpbr uM[yJrbcoB

o6ryueHrar.

3) B rerccre coAepxurc.r{ p{A AocaAHbrx oleqaroK u oIrru6or<.

5. O:r Coxorosoft Mapr.rHrr Bna4zlaupoBHhr, KaHAuAara rexHr4qecKlrx HayK,

HaqaoHamurrf uccneAoBaremcrufi yHr,rBepcr4Ter (M3t{), craprrrero HayrrHoro

corpyAHrlKa xaQe4pu rexHI,IKr4 r4 3neKTpo$uzurcu BbrcoKrrx Halrpfl)KeHllft. 3aMe.ranr4e:

I4z anropeQepara HetcHo, HacKoJrr,Ko no4po6no aBTopoM paccMorpeHa Bo3Mo)KHocrb

BO3HI4KHOBeHI,I-g BbICOKI4X TeMnepaTypHbrx lpaAr{eHTOB 3a HaHOCeKyHAHbre BpeMeHa

n o:4efi crn vfl vMrry nbc oB Jr a3 ep Horo r43ny .r'envs,.

6. Or Mar<apona Ceprer Bna4vnrzpoBr4rra, AoKTopa Qz:zro-uareMarr4qecKrrx HayK,

YHurepcu:ret I4TMO, rJIaBHofo HayrrHofo corpyAHlrKa, 3aBeAyrouero ta6oparopueir
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rr41pvr&Hoir HaHoQoroHkIKt4 u orrro3JreKTpoHr,rKt4 Qn:zxo-rexHr,rqecKoro Qarynrrera.
3anle.rauu.f,:

1) ue [poBeAeHo AocraroqHoe cpaBHeulre c Apyrr4Mx aHaJrorrdrrHbrMpr pByJrBTaraMr{ [o
QopuzporaHl4ro [oBepxHocrHhrx HaHo- v MrzKpocrpyKTyp. B qacrHocrt4, MexaHr43Mbr

Qoprrazponauzx pa3nI,IuHbIX rr4rroB [oBepxHocrHoro penreQa AocraroqHo no4po6uo
o6cyx4all4cb B Kraccvqecxzx pa6orax [C.A. AxMaHos z ap. YOH 147(12),675-745 (1985);
J.F. Young, et al. Physical Review B 2l (2),1155 (1983); S.l. Dolgaev et al. "Formation of
conical microstructures upon laser evaporation of solids." Applied Physics A73(2),177-lgl
(2001); H.I4. KoporeeB, uVI.JI. [lynaafi, <@nsr4Ka MorrlHoro na3epHoro kpJryrreHr,r.f,> Hayra
(1991); D. Biiuerle <Laser processing and chemistry> Springer (2013)1. Pacrcpnrre nprpoAbr

QoprrazponaHua [o.tIBreHI4t rex urvt r4Hbrx rrrrroB crpyKTyp o6rer.{uro 6rr 11poqecc

orrTrrMu3arlr4l4 rrpoqecc a ux co3AaHr4r.

2) Tarxe He Aocraer o6o6rqarouefi ra6rraqu vrilyr cxeMbr, cyrvrnrzpyrorqeft Bce ro
uuoroo6pa3l4e rloJry/qeHHhrx HaHo- kt Ml4KpocrpyKTyp rrpr4 pa3JrlrqHbrx ycJroBlr5r Jra3epHoro

eosgefic'reus. 3ro 6rr nououo ryrrue orleHr4Tb HoBr{3Hy HeKorophrx pe3yJrbraror pa6orrr.

3)B pa6ore c .f,BHo rexHur{ecKrlM yKJIoHoM rrpoAeMoHcrprlpoBaH pfl,r\ HoBhrx HaHocrpyKTyp,

noryqeHHhrx MeroAoM Jra3epHofi a6rq\utr, Ho He npr4BeAeHbr KoHKperHhre [pr,rMep6r r,rx

14 crloJrb3oB arrLrfl, qro, HecoMHeHHo, y Kp acr{Jro 6u p a6 ory.

7. Or Areesa 34yapaa tr{ropenuva, KaHAr4Aara rexHr,rqecKrrx HayK, yHr4Bepc[Ter

I4TMO, I'IHx(eHepa I tcareropzz Qvsnr<o-TexHlrqecKoro Qar<ynbrera. Bes gaN,re.r auuit.

Brr6op oQraqzanrHblx orloHeHToB u BeAyrqefi opranue a\uv o6ourosrrBaercr 6onrrunu
orIbIToM pa6oru e o6racrsx, orHoc.sIur4xc-rr r npo6leuaruKe Azccepraqnosnofi pa6orrr,
TaKI4x KaK: MeroAbI 3KclepulMenramnofi Qusur<ll, nutsepHoe raH4yrlltpoBaHr,re

rloBepxHocrHblx crpyKTyp, TexHoJIofI4z o6pa6orKrr rroBepxHocrr4 MerzuIJIoB, TexHoJlortl4

HaHO Clpy KTyp r4p O B aHLr fl, rila3Mo HrrKa

luccepraquouurrfi coBer orMerlaer, qro Ha ocHoBaHr,rr4 BbrrroJrHeuHbrx colrcKareneM
uccreAosaHzfi:

noKa3aHa reoperl,rqecxra (Ha ocHoBe npeAcraBneuuit o pzBBktrktrr nmepHo-r{HAyrluposauHofi

ueycrofiuzBocrl4 penreSa nonepxnocrz) kr 3Kcrrepr{MeHTaJrbHo o6ocnosaHHocrb

I4cIIoJIb3OBaHvJI HaHoceKyHAHhIX JIa3epHhIX LIcTor{HI4KoB, reHeplrpyrcrqzx BVO n Y<D

v43,[ryseunfl AJII noJryrreHurfl HaHo-, cy6urarpo- r,r Mr4KpocrpyKTyp c KoHTpoJrr4pyeMErMLl

rrapaMerpaMr4 rrprz o6lyueuur4 rroBepxHocrr4 TBepAbrx ren;
peaJrlr3oBaH MeroA nptMofo na3epHofo HaHocrpyKTypr4poBaHzr rroBepxHocrr4 TBepAbrx

MarepI4tLToB c I,IHTeHcUBHrIM JroKzLJrbHbrM nos4eficreueu, nosnolxroului 6tarogapt



coqeraHl,Irc KoporKoft AJII4HbI BoJIHbI I43ryrreHur, norJlorqarollleftc.fl B MLrKpoMerpoBoM cJroe

14 HaHoceKyHAHof IJII4TenbHocrpI r4MrryJrbcoB, oKzBbrBarb Bo3AeftcrBr{e Ha

lprlnoBepxHocTHblfi croil, B KoropoM co3Aarorcr BbrcoKr4e reMnepaTypHbre lpaAr4eHTbr,

cloco6crByrouue o6p aaoeanr4ro HoBbrx Mr4Kp o 14 HaHocrpy KTyp ;

Infl, peawtsalJvtvr AaHHofo MeToAa co3AaHa gKcrreprrMeHTilIBHarr ycTaHoBKa, [o3BoJrflrorqilr

o6lyvarr oAHI,IM na3epoM t4Jrlr cr4HxpoHr43rzpoBaHHbrMrr uMrryJrbcaMr4 or prrHbrx JruBepoB c

perylupyeuoft sa4epxroft MexAy I{MrryJIBcaMu, or ByO Ao Br4Ar4Moro 1narra3ona

u3ryqeHr,rrr, c AJlr,rreJlbHocrbro r,IMnynbcos or 5 rc 20 Hc, rracroroft creAosalc{vrr vr[rryJlbcoB

lo 15 rcfq, nnorHoerbro 3Heprr4r4 ao l0 Axlclvr2;

rIpeAJro)I(eH opI4fI4HtLJIrsu[ rroAXoA yBenr4qeHkrr rlrvre,rrbHocrlr r4MrryJlbcoB I43JrytreHLUr

sJleKTpopa3ptAHoro Jla3epa, 3aKrroqarctluitct B HaKar{Ke arrusHofi cpeAbr nepvoAr4arecKr4

3aTyxarcqlrM HarrprxeHueM Ha pa3prAHoM rrpoMelrcyTKe;

ycraHoB.,[eHbl Qaxropu 14 yc[roBvrfl, BJr]urcuve Ha pa3Bkrrr4e cy6nrzrcpo- r,r HaHocrpyKTyp

IIpu o6lyveuuu IIoBepxHocrI4 HaHoceKyHAHbrMr4 na3epHbrMr4 t4MrryJrbcaMr4. C

ucIIoJIb3oBaHIzeM MeroArIKI4 aroMHo-curoeoft Mr4KpocKorrr4u u3yqeHbr Qoprrarr r4 ptrMepbr

cy6uurcpo- I,r HaHocrpyKTyp, o6pa^:onanHbrx Ha rroBepxHocrn o6ly.reHHbrx MareprlurJroB,

rIpoaHaIII43I4poBaHbI 14 o[peAeJreHhr rrapaMerpbr, BJrr4rroulr{e Ha r{x uopQonoruro;

anpoonponaua rr BHeApeHa HoBar yHr{KtlrrbHar oKcrreprrMeHTturbHrur ycraHoBKa Ha ocHoBe

uMrryJr6cHo-[epr4oAr.rqecKvx HaHoceKyHAHbrx Jra3epoB c AJrlrHaMr4 BoJrH 193 uv, 355 nna,

510 uu u 578 HM, Iro3BoJrrroqar o6ryvau z nro4raQraqr4poBarb rroBepxHocrr{ Marep[ulJroB B

IITI4pOKOM AI4afItBOHe r43MeHeHr4lr I{VrCilA r4MrrynbooB rr rrJrOTHOCTr4 3HeprpII4 JIa3epHOfO rryqKa.

Teoperu.recras gHaqarr{ocrr vccneroBa:e^nfl o6ocHosaHa reM, rrro npuMeHI4TeJIbHo K

npo6leuarzre Allcceprallul4 pe:ymrarueHo. c noryqeuuerv{ o6raAarouzx HosragHofi

pe3yJIbTaToB:

AoKa3aHa seo6xoAuMocrb co3AaHI4-s ycraHoBKrr nilfl Qopuzponanzx noBepxHocrHbrx

cy6vrzrpo- 14 HaHocrpyKTyp Ha ocuoBe rpex Jra3epoB pa3Hbrx rr4rroB v c pa3IrprqHbrMr{

rlapaMerpaMI{ o6ryvenz-a (roruvecrno uMrryJrbcoB, rracrora cJIeAoBaHr4r r,rMrryJrbcoB,

cpeAH.rrr rrJroTHocTb sHepflrn prMrrynbca v p.Irwna BoJrHbI nslyueura.r);

[peAJrox(eHo opl4fr4HarrbHoe peureHr4e 3ailal].u yBenvl]eHvs AJrr{TeJrbHocTLr r,rMrrynbca

v3lyrueHvrfl, gJleKTpopa3ptAHbrx 3KcLrMepHbrx Jra3epoB c HaKarrKofi arrusHoft cpe4rr B pex{vMe

lepI4oAI,IqecKIr 3aTyxaroulefo Harrpr)r(eHl.4fl Ha pa3prAHoM rrpoMexyTKe, qTo pacurnpqeT

Bo3Mo)KHocrrI pa3pa6orrur ra3opul3prAHbrx, LrMrrynbcHbrx rrcrorrHr,rKoB t43Jryrrenl,ul t4 ctrcreM

HaKaqKr'r na3epoB c ylyqureHHbrMr4 TexHr4rrecKr4Mu xapaKTepz cTr,IKaMLI.
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lo.urBep}(Aaerct reM. qro:

onpeAeJreHbr rrapaMeTphr na3epHofo rryqKa o6lyveuu.a c [cnoJIb3oBaHI{eM cogAauHofi

ycTaHoBKr4, O6eCUeUr4Barouue ycJroBlrr Qoprraraporaurar cy6uktKpo- I4 HaHOCTpyKTyp flpn

HefroABktlr(HoM fr{THe O6rryueuvf, u cKanupoBaHula rryqKa IrO IIOB9pXHOCTI4' qTO OTKpbIBaeT

lepcIIeKTI,IBbI ee I4cIIoJIb3oB a11zfl Llrfl, ynyquleHl4.u npoqeccoe o6pa6oTK[ IloBepxnocrefi

pa3II,ITIHO|O TI4rIa;

co3Aaua cI,IcTeMa IIpaKrI4qecKI'Ix peKoueuAaqufi no nrr6opy [apaMerpon o6rryqeHl4t B

HenoABLDKHoM u_rrTHe Ant loJryr{euru cy6rvrrrKpo- r4 HaHocrpyKTyp: AJII'ITeJI6Hocrb JIa3epHbIX

r4MrryJrbcoB rr3JryqeHlr{ or 5 rc 20 Hc, KoJII4qecrBo I4MrryJlbcos ot 10 ao 1000, cpeArulfl

rrJrorHocrb 3HeprrLI 2,5 no l0 !x</crra2;

npeAcraBJreHbr rrpeAJro)KeHr,r.rr ro [pI4MeHeHI4to cosAaHHo[ ycraHoBKLI AJIf Ll3yqeHLIt

lpoqeccoB Lr MexaHLr3MoB B3ar4MoAeitcrsnfl, HaHoceKyHAHoro Jla3epHoro r43rryqeH.lrfl' 14

noBepxHocrl4 TBepAbIx reJI B arl'rocQepHoM Bo3Ayxe'

cosAaHHa-f, ycTaHoBKa I|cfloflb3yercq B paMKax IrccJIeAoBaHI4t rIO yBeII{qeHI4rO ilpoqHocTll

3aroroBoK rroA Au66y3r.roHHyro cBapKy e AO <Op,ueua llesuua Hayvno-uccJleAoBarelrcrnfi

14 KoHoTpyrropcxuft r,rHcTr'rTyT gHepf oTexHI4KI4 UU. H. A. .{oueNal-a > .

oueHrca AogToBepHocTr4 pe3yJrbTaToB r4ccJIeAoBaHI4t BbIflBVI:IlA, qTO BCe pe3yJIbTaTbI

rroJlyqeHbr Ha BbrcoKororrHoM o6opyloea:etrrvr, noKa3aHa Bocnpou3BoAl4Mocrb pe3yJlbraroB

r,rccJreAoBaTbfr LIrfl, pa3nvrrHbrx MaTepI4alIoB. Teoprar nocTpoeHa Ha v3BecTHbIX 3aKOHaX

onrLrKI4, QUSUUeCTUX lpoueccax, orrr4cbrBarctql4x JIa3epHo-IdHAyIIUpOBaHHbIe I43MeHeHI4t

pelre6a rroBepxHocrvr, Lr He rrporr4Bopeqnr paHee orry6ntlxoBaHHblM SKcuepI4MeHTarIbHbIM

.{aHHbIM rlo TeMe Al4ccepTaUuu. YcraHOBJIeHo, rITo cpaBHeHI4e pe3yJIbTaToB nO o6rryvenzro

noBepxHocrr4 TBepAbrx ren HaHoceKyHAHbIMlI JIBepHbIMI{ I4MrryJrbcaMI4 [OKa3aJIO

orcyrcrBlre rrporr4Bopeuuit, KaK KarrecrBeHHblx, TaK I4 KoJIt4rrecrBeHHbIX c pe3yJlbraraMvI'

npeAcraBJreHHbrMI4 B He3aBLIcI4MbIX I4crorIHI4Kax [o o6lyueuulo rBepAblx reJI I4MrryJIbcaMu

Jril3epHof o I43JryrreHl4t.

Jlu.rHHfr BKJTaA cor4cKaTenr 3aKffoq AeTcfl, r Qopvrynl4poBKe UoJII,I' 3aAar{ n pa:pa6orr<e

MeroAr4Kr4 rrpoBeAeHr4r 3Kcrrepr4MeHTaJIbHbIX l4ccJleAosauuil no o6nyveHl4to rloBepxHocrl'I

TBepAbrX Marepr4aJroB, BbrqBreHr4r4 Ha OCHOBe npoBeAeHHOfO aH'jJ.rul3A JII4TeparypHbIX

AaHHbrx uau6olee oQQexilanuux rryrefi pasBuTLIs. MeTOAOB V MeTOAHK CO3I.AHIIfl'

QynrqraonaJlbHblx HaHo- vr MlIKpOcTpyKTyp lIII4poKOrO Ha3HarIeHI4t; cO3I.aHW

oKcrrepr4Menralgrofi ycraHoBKr,r [rrfr nonyqeHl4t cy6uurpo- u HaHocrpyKTyp npu

o6lyveuuu rroBepxHocrr{ TBepAbrx reJr HaHOCeKyHAHbIMI4 JIa3epHbIMLI I{MrryJIbcaMLI'

Arropovr 6rm srcneplrMeHTaJrbHo trccJreAoBaH HOSrtft MeroA yBerHrreHtrfl' IlwrreIrbHocrl4
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I4MTTJIbCOB I43[yrreHU.U SKCI,IMepHOrO Jla3epa, I4CCJIeAOBaHbT 3aBVCI4MOCTI{ AJMeJIbHOCTVT kI

sHeprI{I4 I4MIrynbCa I43JIyqeHlIrr OT COCTaBA V 4ABrreHr4-rr fUl3OBOft CMeCI,il HA pa3pf,AHOM

rrpoMelrcyrKe. ABTop [pr,IHr,rMaJr rr,rrrHoe yqacTr4e B anpo6aqrrr4 noJryqeHHbrx pe3yJrbTaToB, a

TarcKe rroAfoToBr,rJr ocHoBHbre rry6rr4Karlur4 IIo TeMe ArlacepTauuu.

Ha sace4asuu22.Il.2019 r. ,{ucceprarlnoHHbrfi coser rpr4Hnl perueHr,re npvcy4nrloXacan

P a1rvrzpy Propuxonuqy yqerryro crerreHb KaHAraAara rexHr4qecKr4 x HayK.

llpu [poBeAeHvI4 raftnoro roJrocoBaHr{Jr .{raccepraquoHurrfi coBer B Kort4qecrBe

17 rreJIoBeK, vr3 Hr,rx I7 AoKTopoB HayK, yqacrBoBaBrru4x B saceraunn, fr3

23 .reroseK, BxoArulrrx B cocraB coBera, AofroJrHt4TeJrbHo BBeAeHbr Ha pa3oByro 3arrlIE:ry

0 qenoseK, [poroJrocoBtult4: za- 17, nporr{B - Her, negeftcrnnreJlbnblx 6rouereneft - ner.

llpe4ce4arerrr,{ncceprarruoHHoro coBera,

A.r.H., rpoQ. B.E. KypoqKr4H

V.reHHfi ceKperapb lzccepralrkt oHHoro coBera,

A.Q.-u.u. /ry'A.JI. BynrHvua
/
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