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3aBeayromuii kadenpoit GuU3nKM, 1.T.H.,
JIOLEHT, Ipodeccop Kadeapsl GU3NKH.
JeWcTBuTenbHbIN ieH Poccuiickoit
aKaJIeMUH €CTECTBEHHBIX HaYK.

Head of Physics Department of
University of Science and Technology
“MISIS”, Doctor of Technical Sciences,
Professor of the Physics Department. Full
member of the Russian Academy of
Natural Sciences
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Oo0iacTh HAaYYHBbIX UHTCPCCOB

Field of scientific interests

®u3nKa KOHJICHCUPOBAHHOTO COCTOSHUS,
MaTepHaJIOBEICHUE, CEJICKTUBHAS
nazepHas 06paboTka. opmupoBaHue
CBOMCTB TBEPbIX MAaTEPUAIIOB
CEJICKTUBHOM JIa3epHOM 00paboTKOM
HEOJHOPOJIHBIX HAHO- U
MHUKpOMacIITaOHBIX 00J1acTEH.

Bo MHOTHX TBEpABIX MaTepHuaiax
CYLIECTBYIOT HaHO- U MUKpOMacIITaOHbIE
00J1aCTH, OTIPEENISIONINE UX ONTUYECKUE
U MexaHndeckue cpoiictBa. K Takum
MarepuaigaM OTHOCSTCS HE TOJIBKO
HAHOCTPYKTYPHBIE MaT€PHUAIIbI, HO U
MHOTHE «TPaJAUIIUOHHBIC» MaTepHUAIIbI.
3T0, HAalIpUMep, JIEMEHTHI JTa3epHOI
OIITHKH, OIITHYECKAsI TPOYHOCTh U
MEXaHUYECKas IIENIOCTHOCTh KOTOPBIX
JTUMHUTHPYETCS HEOTHOPOIHBIMU MUKPO-
¥ HAaHOPa3MEPHBIMU 00IACTAMHU.
OnTryeckr HEOJHOPOAHBIMU 00JIACTSIMHU
MOTYT OBITh TPEUTUHBI, TIOPHI,
TIOTJIOMIAOIITNE BKIFOUCHHUS.
Heonnopoansie o6nactu
XapaKTEPU3YIOTCS MOBBIIIEHHON
TJIOTHOCTBIO TOYEUHBIX M TUHEHHBIX
Ne(EKTOB CTPYKTYPHI, TOBBIIIICHHBIM
coJIepKaHUEM MOTJIOIMIAOITIX
HeogHopoaHocTel. JledekTHbie 0bmacTu
MOTYT OBITh IPUYUHOMN Pa3BUTHUS
OTNITHYECKOTO TIPOOOSI 1 MEXaHUIECKOTO
pa3pylIeHHs] MaKpOpa3MEPHOTO
ONTHUYECKOTO AJeMeHTa. B Takux
MaTepuanax WHTErpaJIbHbIE




IKCILTyaTaIMOHHBIE XapaKTePUCTUKU
onpenenstores dpdexramu,
MOJTyYarOIIMMH pa3BUTHE B
HEOJTHOPOJIHBIX 00JIaCTSIX, UMEIOIINX
HaHO- U MUKpopa3mepbl. CyliecTBYIOT
METO/IbI BO3/ICHCTBUS, HAIIPABJICHHbBIE HA
M3MEHEHHE COCTOSIHUS TaKHUX J1e()EeKTOB C
LEJIbIO TOBBIIIEHUS IKCIUTYaTallHOHHBIX
XapaKTepUCTUK MaTtepuana. OnHako
BJIMSITH HAa CBOICTBA ONTHYECKH
IIPO3payHoOro MaTepuaia,
ONTUMU3HPOBATH €T0 XapaKTEPUCTUKU
HY>KHO HE CTOJIBKO ITyTE€M BO3/1CHCTBU
Ha BECh MaTepHall B IIEJIOM, CKOJIbKO
BO3/ICUCTBYS Ha 9TH JIOKAJIbHBIE O0JIACTH.
Cyl111ecTBEHHBIM MPEUMYIIECTBOM TAKHX
METOJI0B 00pabOTKHU SIBIISIETCS
BO3MOKHOCTb BO3JE€HCTBOBATh HA
nedexTHbIe 00J1aCTH, HE 3aTparuBas
OKpY>KaloIlMil MaTepual U HE U3MEHSIS
ero coiictBa. Takum oOpa3om, U3 BCEro
MHOTr000pasusi METO10B 00paboTKU
0COOBIN MHTEPEC MPECTABISIOT CIIOCOOBI
BO3JIEHCTBUS, OOECIIEYNBAIOIIINE
BO3MOYKHOCTb 3((HEKTUBHOTO
n30UpaTeIbHOrO YIPaBICHUS
COCTOSTHUEM J1e(hEeKTOB.

Condensed matter physics, materials
science, selective laser processing.
Formation of properties of solid materials
by selective laser treatment of
inhomogeneous nano- and micro-scale
areas.

In many solid materials, there are nano-
and micro-scale areas 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
areas. 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 areas.
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 exploitation characteristics.
There are methods of influence aimed at
changing the state of such defects in
order to improve the exploitation
characteristics of the material. 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.

TpynoBas A€ TENTbHOCTb — IO, OpraHU3aLus,
JIOJKHOCTh

Work experience — year, organization, position

C 1998 o 2009 rox paboran B
JIOJDKHOCTH CTaplILero MpernoaaBaresis,
noreHTa, npogeccopa (TamOoBCKHit
rOCyJapCTBEHHbIA YyHUBEPCUTET UM. ['.P.
Hepxasuna). C 2009 r. paboran B
JOJDKHOCTH Tpodeccopa Kadenpbl
¢uzuxku HUTY MUCUC (MITYVY), ¢
2018 r. 3aBenyromuit kapenpoit GU3uKu
HUTY MUCHUC.

Since 1998 to 2009 | worked as senior
lecturer, associate professor, professor
(Derzhavin Tambov State University).
Since 2009, I have worked as a professor
at the Department of Physics of NUST
MISIS (MSMU). Since 2018, Head of the
Department of Physics of University of
Science and Technology MISIS.

Ob6pazoBanue
JlononHuTenpHOE 00pa3oBaHue

Education.

Bricmiee oOpazoBanne. OKOHUMIT
TamO0BCKMIi TOCYIapCTBEHHBIH
MeJarorn4ecKnii MHCTUTYT B 1994 1. o
CIICHUAJIBbHOCTHU «(Dmmca, I/IH(I)OpMaTI/IKa
U BBIYUCIUTCIIbHAS TEXHUKA.

Higher Education. Graduated from
Tambov State Pedagogical Institute in
1994 with a degree in Physics,
Informatics and Computer Technology.

OCHOBHBIE pe3yNbTaThI 1EATENBHOCTH
(mepeuncieHNe TOCTUTHYTHIX PE3YJIbTATOB)

B 1998 r. 3amuTun quccepranuio Ha
COMCKaHME YUYEHOM CcTerneHn KaHauaara
($U3MKO-MaTEMaTHYECKUX HAYK.




Main results of scientific activity

B 2008 r. 3amutun quccepranuio Ha
COMCKAaHHUE YUCHOH CTETIeHH JJOKTOPa
TEXHUYECKUX HayK (10 CHeUaTbHOCTH
¢bu3MKa KOHJICHCUPOBAHHOTO

COCTOSIHHUS).
Ion Hay4HBIM PYKOBOJCTBOM
VYmakosa 1.B. 3aIUILIECHBI 4eTbIpe

KaHAUJATCKHUE IUCCCPTALIUU.

JeWcTBuTenbHbIN 4ieH Poccuiickoit
aKaJIeMUH €CTECTBEHHBIX HayK.

DKcnepT ¢geaepaabHOi 1eJIeBOM HayYHO-
TEXHUUYECKOH nporpammsl. Jkcriept EI'D
1o pu3mKe.

OnyOnukoBaHO 0oJe€ BYXCOT HaAyYHbIX
paboT, yeTbipe MOHOTpa(HH, TOTYUEHO
YyeTbIpe MaTeHTa, ceMb CBUIETENLCTB O
roCyJapCTBEHHOM pErucTpanuu
nporpammsl i1t OBM.

In 1998, I defended my dissertation for
the degree of Candidate of Physical and
Mathematical Sciences.

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

Full member of the Russian Academy of
Natural Sciences.

Expert of the federal target scientific and
technical program. Expert of the unified
State exam in physics.

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.

Under the scientific supervision of
Ushakov 1.V, four PhD dissertations
were defended.

3HauuMBbIe
HCCIIeIOBATENbCKUE/TIPENOJaBaTEIbCKIE
MIPOEKTHI, TPAHTHI (TeMa, 3aKa34MK, o/,
MOJIy4YE€HHBIE PE3YJIbTATHI)

Significant research/teaching projects, grants

1. Y4acTBOBaj B BBIIIOJIHEHNN
ucclienoBanui o 7 rpanram PODOU.
PykoBonuTens ucciaenoBaHui Mo TpeM
rpantam PODU (Ne 97-02-26706-3, Ne
01-01-00403-a, Ne 05-01-00215-a).

2. B 2023-2024 rogax pyKOBOJHII
BbInonHeHueM npoekrta K7-2023-010 na
TeMy «PHU3UKO-TEXHUYECKUE OCHOBBI
ONITUYECKOH U(POBOIM MUKPOCKOIUU
Ouoaornueckux xunkoctei» (B pamkax
pean3alyy MporpaMMbl




CTPaTErmuecKoro aKageMHUIeCcKOro
muaepctBa «lIpuoputer-2030»).

3. lIpencenarenb opranu3auOHHOTO
komuTeTa KoH(pepeHun «dusndeckue
MPOLIECCHI B KOHJCHCHPOBAHHBIX
cpenax».

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

2. 1n 2023-2024, | was the head of the
K7-2023-010 project on the topic
«Physical and technical foundations of
optical digital microscopy of biological
fluids» (as part of the implementation of
the strategic academic leadership
program «Priority 2030»).

3. Chairman of the Organizing
Committee of the conference «Physical
phenomena in condensed materialsy.

3HaunMbIe MyOauKanuu (crucok, He 6oiee 10)

Significant publications

1. Feodorov V.A., Ushakov V.,
Shelohvostov V.P. / Investigation of
Damage and Plasticity in LiF, NaCl and
CaCO03 Single Crystals Under Radiation
of a Pulse Laser // Materials Science and
Engineering A, Volumes vol. 234-236,
UK, Oxford, 1997, p. 132-134. (SCOPUS
Q1)

2. 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(2), 33.
https://doi.org/10.3390/drones7010033
(SCOPUS Q1)

3. Zhigiang Wang, Jingkai Li, Lu Lin,
Binyu Liu, Ilvan Ushakov / Mesoscopic
study on instability charac-teristics of
residual coal pillars—roof system based
upon domino effect in pillar goaf //
Geomechanics and Geophysics for Geo-
Energy and Geo-Resources. Springer.
(2023) 9:109
https://doi.org/10.1007/s40948-023-
00653-w Scopus Q1

4.Wang, Z., Ushakov, I.V., Safronov, I.S.,
Zuo, J. Physical Mechanism of Selective



https://doi.org/10.3390/drones7010033

WNupexc Xupiia mo SCopus
KomnuectBo cratelt mo Scopus
Ha ycmotpenue:

SPIN PUHI]

ORCID

ResearcherID

Scopus AuthorID

The Hirsch Index for Scopus
Number of articles on Scopus
SPIN RSCI ORCID
ResearcherID Scopus
AuthorID

Healing of Nanopores in Condensed
Matter under the Influence of Laser
Irradiation and Plasma / Nanomaterials.
Fundamental and Applied Aspects of the
Physics in Low-Dimensional Systems.

2024, 14, 139.
https://doi.org/10.3390/nan014020139
(SCOPUS Q1)

5. Jianyong Qiao, Ivan Vladimirovich
Ushakov, Ivan Sergeevich Safronov, Ayur
Dasheevich Oshorov, Zhigiang Wang,
Olga Vitalievna Andrukhova, Olga
Vladimirovna Rychkova Physical
Mechanism of Nanocrystalline Composite
Deformation Responsible for Fracture
Plastic Nature at Cryogenic Temperatures
[ Nanomaterials. Fundamental and
Applied Aspects of the Physics in Low-
Dimensional Systems. 2024, 14, 723.
https://doi.org/10.3390/nan014080723
(SCOPUS Q1)

h-index Scopus: 10
article in Scopus: 28

1134-2349
0000-0003-0124-8668
1-9828-2017
7102677518

3HauMMBble MaTeHThl (CMUCOK, He Oonee 10)

Significant patents

[TaTenT Ha nzobperenue Ne 2699945, C1
P®

[Tatent Ha nzobperenue Ne 2494039, C1
P®

[Tatent Ha nzo6perenue Ne 2561788, C1
P®

[TaTenT Ha nzobperenue Ne 2615167, C1
P®

CBHIETENBCTBO O FOCYIaPCTBEHHON
peructpanuy nporpammsl uist 9BM

Ne 2012615576

CBHzIETENBCTBO O FOCYIapCTBEHHON
perucTpanuu nporpaMmmsl 1 9BM

Ne 2013615333

CBUAETENBCTBO O TOCYAAPCTBEHHON
perucrpanuu nporpaMmsl s O9BM

Ne 2014610797

CBHzIETENBCTBO O FOCYIapCTBEHHON
perucTpanuu nporpaMmmsl a1 9BM

Ne 2016615444

CBUAETENBCTBO O TOCYIAPCTBEHHON
perucrpanuu nporpaMmsl 1 O9BM

Ne 2019611166



https://doi.org/10.3390/nano14020139
https://doi.org/10.3390/nano14080723

CBHzIETENBCTBO O FOCYIapCTBEHHON
peructpanuu nporpaMmmsl st 9BM
2020611660

CBUIIETEIBCTBO O TOCYAAPCTBEHHOM
perucrpanuu nporpamMmsl 111 O9BM
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

Hayunoe pykoBoactso/IIpenonaBanue

Scientific supervision / Teaching

[on Hay4HbIM PYKOBOJICTBOM
VYmakosa 1.B. 3aIIUIIEHBI YeThIpE
KAaHJMIaTCKUE TUCCEPTALINH.

PykoBoauT paboToil TpEX acmupaHTOB,
oOyyaronxcs Ha kadenpe puzuku HUTY
MUCHC.

IIpenonasan CIIEAYIOLIHE y4eOHbIe
micuumineel:  «®dusnka  (MexaHMKa,
MOJIEKYJISIpHast (PU3MKA, SIEKTPUYECTBO U
MarHeTu3M, OINTHKA, KBAHTOBas (PU3UKA)»,
«Mudopmaruka», «lIporpaMmmupoBaHue»,
«YucneHHole METOBI», «Pusnka
KOHJICHCUPOBaHHOI'O COCTOSTHMS "
MaTepUAIOBEICHUEN U JP.

Under the scientific supervision of
Ushakov I.V., four PhD dissertations
were defended.

Supervises the work of four graduate
students studying at the Department of
Physics of University of Science and
Technology MISIS.

| 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.




