Ymakos UBan Biaagumuposuy
Ushakov Ivan Vladimirovich

®otorpadus I Photo

Damvmmusal Surname

Vurakos | Ushakov

Hwmsl Name Hean | Ivan
OtuectBol ~ Middle Bnamumuposnd | Vladimirovich
name

HomxHocTtsl Post

ITpodeccop I Professor

DJIEKTpOHHAs MoYTa
Email address

ushakoviv@mail.ru

Oo6pa3zoBanue,
YUYEHBIE CTENEHU U
y4EHBIE 3BaHUS

Education, academic
degrees and academic
titles

Breicmee, a.T.H., gomeHTt, mnpodeccop  Kadeapbl  PuU3MKH,
JleficTBUTENbHBINA WieH POCCHMICKON akaJleMuu €CTECTBEHHBIX HayK.
Higher education, Doctor of Technical Sciences, Associate Professor,
Professor of the Department of Physics, Full member of the Russian
Academy of Natural Sciences

Kapwepa/  tpynmoBas
TeSITENIbHOCTh
Career [/ Work
activity

IIpenogaBareabckasi padora

C 1998 r. mo 2010 r. paGoTan B AOKHOCTH CT. MPEMNOJIaBaTENs
(c 1998 r), momenta (¢ 2000 r), mpodeccopa (¢ 2009 r.). C 2010 r.
paboraer B JoikHOCTH Tpodeccopa Ha kadeape ¢uzuku HUTY
«MUCuC» (MITY). O6muit HaydyHO-TIeIarOTHYECKUi cTax 29 JeT.

[IpenogaBan crnemyromue y4deOHblE IUCHUTUIMHBL «Du3nka
(MexaHuKa, MOJIEKYyJsipHas (PU3MKa, HJIEKTPUYECTBO U MAarHeTH3M,
OITHKA, KBAHTOBas buznka)y, «Uupopmarukay,
«IIporpammupoBanue», «HucneHuele METOBI», «®Dusuka
KOHJICHCUPOBAHHOTO COCTOSIHUSL M MaTEpUAJIOBEACHHUE) U JIp.

Hayunas pa6ora

B 1998 r. 3amutun nucceprainio Ha COUCKaHHE YYEHOU CTENEeHU
KaHauaaTa GU3NKO-MaTeMaTHUYeCKUX HayK.

B 2008 r. 3amuTua 1uccepTalnnio Ha COMCKaHUE YUYEHON CTENEHU
JOKTOpa  TEXHHYECKMX HayK (10  CIeUUaTbHOCTH  (pu3mKa
KOHJIEHCUPOBAHHOT'O COCTOSIHUSA).

ITon HayuyHsiM pykoBoAcCTBOM Ymakosa M.B. 3ammiiensl tpu
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KaHIuAaTckue Jucceprauu. PykoBomur  pa®oToil  acMpaHTOB
obyuaronmxcs Ha kapenape puzuku HUTY «MUCuCy.

Ony6mmkoBaHo 0Oojee JBYXCOT HAYYHBIX pPabOT, YETHIpE
MOHOrpauy, MOITYYEHO 4YeTblpe MaTeHTa, ceMb CBHUAETENBCTB O
rOCy/apCTBEHHOM perucTpauuu nporpamMmmsl 1 BM.

Teaching works

From 1998 to 2010, | worked as a senior lecturer

(From 1998), associate professor (2000), professor (2009). Since
2010, I have been working as a professor at the Department of
Physics of NUST University of science and Technology «MISISy
(Bauman Moscow State Technical University). General scientific and
pedagogical experience of 29 years.

| taught the following academic disciplines: "Physics (mechanics,
molecular physics, electricity and magnetism, optics, quantum
physics)”, "Computer Science”, "Programming”, "Numerical
Methods", "Condensed Matter Physics and Materials Science", etc

Scientific works

In 1998, | defended my thesis for the degree of Candidate of
Physical and Mathematical Sciences.

In 2008, | defended my dissertation for the degree of Doctor of
Technical Sciences (specialty condensed matter physics).

Under the scientific supervision of Ushakov I.V., three PhD
theses were defended. Supervises the work of graduate students
studying at the Department of Physics of NUST MISIS.

More than two hundred scientific papers, four monographs have
been published, four patents have been obtained, seven Certificates of
state registration of a computer programs

Hanpanenus
paboTsi |
Areas of work

Hezlaromqecxaﬂ ACATCIIBHOCTD.

HpOBeI[eHI/Ie BCE€EX BHIOB 3aHITHU TIO (1)I/IBI/IKC. Yyactue B
METOJMYECKOi paboTe Kadeapsl MO CIEeTYIOIUM HapaBICHUIM:

1) Pa3paboTka MpOEKTHBIX METO/IOB BHINOJHEHUS 1a00PATOPHBIX
pabort no (pusuke;

2) pa3paboTKa Kypca alaTUBHBIX paboT 1Mo pU3UKeE;

3) pa3paboTka W  HCIOJB30BaHHE  WH(OPMAIIMOHHBIX
00pa3zoBaTeNbHBIX PECYPCOB.

Pedagogical activities.

Conducting all types of physics classes. Participation in the
methodological work of the department in the following areas:

1) Development of design methods for performing laboratory
work in physics;

2) Development of a course of adaptive works in physics;

3) Development and use of educational information resources.

OOnactb  Hay4HBIX
AHTEPECOB

Area of scientific
interests

@OopMHUpPOBAaHHE CBOWCTB TBEPABIX MATEPUAIOB CEIEKTUBHOMN
Ja3epHoil 00pabOTKOW HEOTHOPOAHBIX HAHO- M MHKPOMACIITAOHBIX
obnacreil.

Bo MHOrmx TBepAbIX MaTepuallax CYHNIECTBYKOT HAaHO- H
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MHUKpOMAacIITaOHble 00JacTH, OMPEICIAIONINe WX OINTHYECKHE |
MeXaHH4YecKue cBoicTBa. K Takum MatepuanaM OTHOCSITCS HE TOJIBKO
HAaHOCTPYKTYpHBbIC MAaTEpHalibl, HO W MHOTHE «TPATUIIMOHHBIC)
MaTepuaibl. JTO  HampuMep, OJJIEMEHTBI JIa3epHOW  OITHKH,
ONTHYECKAass TPOYHOCTh M MEXaHWYECKas IICJIOCTHOCTh KOTOPBIX
JTUMUTHPYETCS  HEOJHOPOJHBIMH MHKPO- W HaHOpPa3MEPHBIMH
obmactssMu. ONTHYECKH HEOTHOPOIHBIMU OOJIACTSIMH MOTYT OBIThH
TPEIIUHBI, TMOpPbI, TOMJIONMAINUMe BKIOUeHUs. HeomHopoaHbIe
00JaCTH XapaKTePU3YIOTCS TIOBBIIICHHONW TUIOTHOCTBHIO TOUCYHBIX U
JUHEHHBIX JCPEKTOB CTPYKTYpHI, TOBBIIICHHBIM COJIEP)KAHUEM
TIOTJIOINAONINX HEOTHOpOoaHOCTeH. JledekTHpie 00macTu MOTYT OBITH
MPUYUHON Pa3BUTHUS ONTHYECKOTO TMpoO0OS ¥ MEXaHHYECKOTO
paspyiieHuss MaKpoOpa3MEpHOTO ONTHYECKOTO JJeMeHTa. B Takmx
MaTepuaiax WHTErpajbHble SKCIUIyaTallHOHHBIE XapaKTePUCTUKU
ompenenaioTcss  dddexTamu,  NOMYyYAOIIUMU  pa3BUTHE B
HEOJHOPOJHBIX O0JACTIX, HWMEIMUX HAHO- W MHUKPOpPa3MEpHI.
CymiecTByIOT METOABI BO3JICHCTBHS, HANPABJICHHBIE Ha H3MCHEHUE
COCTOSIHUS TaKUX nedeKToB C HEJbIO MOBBIIICHUS
AKCIUTyaTallMOHHBIX XapaKTepUCTUK MaTepuana. OgHaKo BIUATH Ha
CBOWCTBA ONTHYECKH MPO3PAYHOTO MaTepHaia, ONTUMU3HPOBATEH €r0
XapaKTepUCTUKU HYXKHO HE CTOJBKO ITyTEM BO3JICWCTBHS Ha BeCh
MaTepuaql B IEJOM, CKOJIbKO BO3JCUCTBYS Ha OJTH JIOKaJIbHBIC
ob0nactr.  CyIIECTBEHHBIM  TIPEUMYIIECTBOM  TaKHX  METOJIOB
00paboTKH SBISETCS BO3MOXXHOCTH BO3JCHCTBOBAaTH Ha Je(HEKTHBIC
o0JyacTH, He 3aTparuBasi OKPY>KaloIIUi MaTepuad U HE U3MEHSs ero
cBoiictBa. Takum o00pa3oM, U3 BCEro MHOrooOpasus METO/I0B
00paboTKH 0COOBIM MHTEpPEC MPEICTABISAIOT CIIOCOOBI BO3JCHCTBUS,
oOecreynBarone BO3MOXKHOCTh 3(PGPEKTUBHOTO H30UPaATEIBHOTO
yIPaBIIEHUSI COCTOSTHUEM Je(PEKTOB.

Formation of properties of solid materials by selective laser
treatment of inhomogeneous nano- and micro-scale regions.

In many solid materials, there are nano- and micro-scale regions
that determine their optical and mechanical properties. Such materials
include not only nanostructured materials, but also many "traditional"
materials. These are, for example, laser optics elements whose optical
strength and mechanical integrity are limited by inhomogeneous
micro- and nanoscale regions. Optically inhomogeneous areas can be
cracks, pores, absorbing inclusions. An increased density of point and
linear defects of the structure, an increased content of absorbing
inhomogeneities characterize inhomogeneous regions. Defective areas
can cause the development of optical breakdown and mechanical
destruction of a macroscopic optical element. In such materials,
effects that develop in heterogeneous areas with nano and micro-
dimensions determine integral performance characteristics. There are
methods of influence aimed at changing the state of such defects in
order to improve the performance characteristics of the material.
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However, it is necessary to influence the properties of an optically
transparent material and optimize its characteristics not so much by
influencing the entire material as by influencing these local areas. A
significant advantage of such processing methods is the ability to
affect defective areas without affecting the surrounding material and
without changing its properties. Thus, of all the variety of processing
methods, the methods of influence that provide the possibility of
effective selective control of the state of defects are of particular
interest.

OCHOBHBIE

HCCIICA0BATCIIbCKUC

MIPOEKTHI
Major
projects

research

B HaCcTOAIICC BPCMS PCATIU3YIOTCA HCCICHAOBATCIIBCKOC IIPOCKTLI
I10 TPpEM HaAIIPABJICHUSAM.

1. ®opmupoBaHue 3aJaHHBIX (U3NYECKUX M MEXAaHUYECKUX
CBOMCTB TOHKHX JIGHT M IUICHOK aMopQHBIX U aMopQHO-
HAaHOKPUCTAJULIMYCCKUX MCTANIMUCCKHUX  CIIJIaBOB, BOBIIGfICTBPIGM
KOPOTKOUMITYJIbCHOI'O JIA3CPHOI'O U3JIYUCHUS.

2. Jlazepnas o00paboTKa TIOBEPXHOCTH KOHCTPYKIIMOHHBIX
TUTAHOBBIX MCTAJUIMYCCKUX CIIJIaBOB MJIAd CO3JaHHs Tpe6yeMBIX
q)HBI/IKO-MeXElHI/I‘leCKI/IX ToKa3arejei IMOBCPXHOCTHBIX H FJIy6I/IHHBIX
CJIOCB MaTcpuralia.

3. CmocoObr moBbImeHUST 3PGEKTUBHOCTA M IKOJIOTHUECKOM
0e30IacHOCTH HG(I)TCI[O6BI‘II/I C IMPUMCHCHUCM KOMIIJICKCHBIX
KOPPO3HUOHHO-ITACCUBHBIX KHCJIOTHBIX arc¢HTOB IIPH 06pa60T1<e
CKBaXHH.

Currently, research projects are being implemented in three areas.

1. Formation of the specified physical and mechanical properties
of thin tapes and films of amorphous and amorphous-nanocrystalline
metal alloys by exposure to short-pulse laser radiation.

2. Laser surface treatment of structural titanium metal alloys to
create the required physical and mechanical properties of the surface
and deep layers of the material.

3. Ways to improve the efficiency and environmental safety of oil
production with the use of complex corrosion-passive acid agents in
the treatment of wells.

IlaTeHTHnI
Patents

[Tatent Ha uzobperenue Ne 2699945, C1 PO

[TatenT Ha u3obperenne Ne 2494039, C1 PO

[Tatent Ha uzobperenue Ne 2561788, C1 PO

[TatenT Ha uzobpetrenue Ne 2615167, C1 PO

CBHUIETENBCTBO O TOCYNAPCTBEHHOM PETMCTPAaLMU TMPOTPaMMBbl s
OBM Ne 2012615576

CBHIETENHCTBO O TOCYNAapPCTBEHHOW PETUCTPALMU TPOTPAMMBI IS
3BM Ne 2013615333

CBUIETENBCTBO O TOCYNAPCTBEHHOM PETUCTPALMU TMPOTPaAMMBI s
3BM Ne 2014610797

CBHIETENBCTBO O TOCYNApPCTBEHHOW PETUCTPALMU TPOTPAMMBI IS
OBM Ne 2016615444

CBUIETENBCTBO O TOCYNApPCTBEHHOM PETUCTPAMKA HPOTPaMMBbl s

OBM Ne 2019611166
CBUAETENBCTBO O TOCYJAPCTBEHHON PEruCTpallid MPOrpaMMBbl




st 9BM 2020611660

CBUIETENBCTBO O TOCYAAPCTBEHHOW PETUCTPAIlMU MPOTrPaMMBbI
s OBM 2022662069

Patent for invention No. 2699945, C1 of the Russian Federation
Patent for invention No. 2494039, C1 of the Russian Federation
Patent for invention No. 2561788, C1 of the Russian Federation
Patent for invention No. 2615167, C1 of the Russian Federation
Certificate of state registration of the computer program No.
2012615576

Certificate of state registration of the computer program No.
2013615333

Certificate of state registration of the computer program No.
2014610797

Certificate of state registration of a computer program No.
2016615444

Certificate of state registration of the computer program No.
2019611166

Certificate of state registration of the computer program 2020611660
Certificate of state registration of the computer program 2022662069

[Tyomukamuun Q1 u
Q2
Publications Q1 and
Q2

Hawnbonee 3naunmeie myonukaimy B Q1

The most significant publications in Q1 and Q2

1. Feodorov V.A., Ushakov I.V., Shelohvostov V.P. / Investigation of
Damage and Plasticity in LiF, NaCl and CaCO3 Single Crystals
Under Radiation of a Pulse Laser // Materials Science and
Engineering A, Volumes vol. 234-236, UK, Oxford, 1997, p. 132-
134.

2. Ushakov 1.V., Safronov I.S. Directed changing properties of
amorphous and nanostructured metal alloys with help of nanosecond
laser impulses // CIS Iron and Steel Review. Vol. 22 (2021), pp. 77—
81. DOI: 10.17580/cisisr.2021.02.14

3. Wang Zhigiang, Pavel Balabanov , Dmytry Muromtsev, Ivan
Ushakov, Alexander Divin, Andrey Egorov, Alexandra Zhirkova,
Yevgeny Kucheryavii A System for the Direct Monitoring of
Biological Objects in an Ecologically Balanced Zone // Drones 2023,
7(1), 33. https://doi.org/10.3390/drones7010033

Hayunoe npusnanune
Scientific recognition

WNunexe Xupa no Scopus: 10

WNunexe Xupma no PUHIT: 12

JleficTBUTENBHBINA 4YlieH POCCHMICKON akaJeMHHM €CTECTBEHHBIX HayK
(PAEH).

[Ipencenarens/conpencenarenn MEXIyHapOIHON Hay4qHOU
KoHpepeHIMn «PHU3UUEeCKHe TPOIecChl B  KOHIACHCHPOBAHHBIX
cperax» u MexayHapoaHOW MooA&xHON KoHpepeHuun «HoBbie
Matepuansl XX| Beka: pa3paboTka, TMarHoCTHUKA, UCIIOJIb30BAHHUE.
Okcnept I[IeKMHCKOro rocyaapcTBEHHOIO TOPHOIO YHHUBEPCUTETA
(Chinese University of Mining and Technology-Beijing).
[Ipurnamennsii  nekrop IIekMHCKOro yHHMBEpCUTETAa MOYTHI U
tenekommynukanuid  (Beijing  University of  Posts  and
Telecommunications).




Scopus Hirsch Index: 10

RSCI Hirsch Index: 12

Full member of the Russian Academy of Natural Sciences (RANS).
Chairman/Co-chairman of the international scientific conference
"Physical Processes in Condensed Media" and the International Youth
Conference "New Materials of the XXI century: development,
diagnostics, use".

3HauYnMBbIe
(ms
MIpETo/1aBaTeiei)
Significant  projects
(for teachers)

IMPOCKTHI

1. YuacTtBOBal B BBINIOJIHEHHUH I/ICCJIe,Z[OBaHI/Iﬁ no 7 I'paHTaM, B
TOM 4ucie ObUl PYKOBOJUTEIEM HCCIEIOBAaHUNA IO TPEM TpaHTaM
PODU (Ne 97-02-26706-3, Ne 01-01-00403-a, Ne 05-01-00215-a).

2. Hpez[cez[aTenL OpraHn3allMOHHOIO KOMHUTCTA KOHq)epeHHI/II/I
«Pu3n4ecKre mpoIECCHl B KOHAEHCUPOBaHHbBIX cpefax» B 2020 roxy.

1. Participated in research on 7 grants, including being the head of
research on three RFBR (Russian Foundation for Basic Research)
grants (No. 97-02-26706-z, No. 01-01-00403-a, No. 05-01-00215-a).

2. Chairman of the Organizing Committee of the conference
"Physical Processes in Condensed Media" in 2020.

Harpanpri,
cepTu(uKaThl,
y4yacTtue B
acconuanusIx (st
MIpEeno/1aBaTeieil)
Awards, certificates,
participation in
associations (for
teachers)

1. VnocroBepeHne O TOBBINICHHMM  KBagupukarud  Ne
180002044703, per. momep I[MOII-687-2018, B ®PI'AOY BO
«HammmoHnansHBIN HACCIEeI0BaTEeIbCKUN TEXHOJIOTHYECKHUH

yauBepcuter «MUCuC» mo momomHuTeNnbHOW Tpod. mporpamme
«YTpaBieHHe JEATEILHOCTRIO By3a: TNPUMEHEHHE DIICKTPOHHBIX
00pa30BaTEIbHBIX PECYPCOB MPU PEATM3AIMK MPOTrpamMm» B 00BEMe
72 gaca, r. Mocksa. 2019 1.

2. YjaocrtoBepeHHE O TOBBINICHUH  KBamupukamum  Ne
771801849014, per. wnHomep, 057/325-2019 B @OI'BOY BO
«MoOCKOBCKHUI aBHAIIMOHHBINA WHCTUTYT (HAITMOHAJTBHBIIN
HCCIIEI0BATENBCKUI YHUBEPCHUTET)» o JOTIOJTHUTEIIBHON

npodeccuoHanbHo porpamme «IIpobreMbl MOATOTOBKH KaJIpOB IO
MNPUOPUTCTHLBIM HAIIPABJICHUAM PpPa3BUTHUA HAYKHM W TCXHUKHU» B
oobeme 80 wacos, . Mockaa. 2019 r.

3. YocroBepenue o noBeieHnd kBaaudukanuu 180002162719,
per. 496-10-023, B PI'AOY BO «HarmonansHbII
HCCIEN0BATENbCKUM TexHonornuecknii ynusepcurer « MUCuC» mno
JOTIOTHUTENBHOM TIpod. mporpamme «TexHoornu oHnalH-00ydeHHUS
B npemnogaBanuu puznku» B oobeme 72 yacos, r. Mocksa. 2021 r.

4. Y noctoBepenue o noBbimeHnu kBanudukanuu 040000487171,
per. 496-22-171, B Or'A0Y BO «HarmonanbHbIi
HCCIIEI0BAaTENbCKUN TeXHosornueckui yausepcurer «MUCuC» no
JOTIONIHUTENBHON mpod. mporpamme «Pa3paboTka 3JEKTPOHHBIX
kypcoB B LMS Moodle» B 06beme 72 vacos, . MockBa. 2022 T.

1. Certificate of advanced training No. 180002044703, reg.
number Center for the Study of Educational Policy CSEP -687-2018,
in the Federal State Educational Institution of Higher Education
"National Research Technological University "MISIS" under the
additional professional program "Management of university activities:
the use of electronic educational resources in the implementation of
programs™ in the amount of 72 hours, Moscow. 2019
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2. Certificate of advanced training No. 771801849014, reg.
number, 057/325-2019 at the Moscow Aviation Institute (National
Research University) under the additional professional program
"Problems of personnel training in priority areas of science and
technology development" in the amount of 80 hours, Moscow. 2019

3. Certificate of advanced training 180002162719, reg. 496-10-
023, in the Federal State Educational Institution of Higher Education
"National Research Technological University "MISIS" under the
additional professional program "Technologies of online learning in
teaching physics" in the amount of 72 hours, Moscow. 2021

4. Certificate of advanced training 040000487171, reg. 496-22-
171, in the Federal State Educational Institution of Higher Education
"National Research Technological University "MISIS" under the
additional professional program "Development of electronic courses
in LMS Moodle" in the amount of 72 hours, Moscow. 2022

Hayunoe OkcnepT  (denepasbHOM  LENEBOM  HAyYHO-TEXHUYECKOM
pELIeH3UpPOBAHUE, MIPOTrPaMMBI.

3KCIIepTHU3a Okcniept EI'D no pusnke.

Scientific review, Expert of the federal target scientific and technical program;
examination Expert of the unified State exam in physics.

Hayunoe ITon wHayuHsiM pyKOBOACTBOM YiuakoBa M.B. 3ammuiieHsl Tpu
PYKOBOJICTBO KAH/IUJTATCKUE JTUCCEPTALIAH.

Scientific guidance

B Hacrosiiiee Bpemst pykOBOJUT pabOTON acIIMPaHTOB.

Under the scientific supervision of Ushakov I.V., three PhD
theses were defended.

Currently supervises the work of PhD students.

[Ty6nuxammuu B CMU

https://vestitambov.ru/new/za-tambovskimi-intensivnymi-sadami-budet-

Poblications in the | sledit-botanik/

media https://tvtambov.ru/news/uchenye-tambovskoj-oblasti-prezentovali-
pervogo-v-rossii-robota-dlya-opredeleniya-povrezhdenij-na-
fruktah/2023/05/22/

SPIN P1HII 1134-2349

Author ID B PUHII; 12851

PUHII 12 - unpexc Xupma nmo PUHI]

ORCID 0000-0003-0124-8668

ResearcherlD
Scopus AuthorlD,
WoS, Scopus

SPIN RSCI

Author ID in RSCI
Russian Science
Citation Index
ORCID
ResearcherlD

Scopus AuthorlID,
WoS, Scopus

1-9828-2017
7102677518
10 - ungexc Xupiia mo SCopus

1134-2349
12851

12 - RSCI Hirsch Index
0000-0003-0124-8668
1-9828-2017

7102677518

10 - the Hirsch Index by Scopus
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