AHHOTALUSA
HAY4YHBIX HCCJIeA0BaHNIl, IpoBeaeHHbIX B 1 moayroaun 2019 roxa

JoroBop Mexy MuHHCTEPCTBOM 00pa3zoBaHus U Hayku Poccuiickoit deneparuu,
benepaibHbIM  TOCYJapCTBEHHBIM  aBTOHOMHBIM  OOpa30BaTENbHBIM  YUPEKICHUEM
BbICIIero  oOpaszoBanus  "HamumoHaneHbIM — HcciienoBaTelnbckuil  Hmkeropomackuit
rocyjaapcTBeHHbIN yHuBepcuteT uM. H.W. JIo6aueBckoro",

(HHI/IMEHOBHHI/IE pOCCl/IﬁCKOﬁ 06}’)3.30B3.T€H1>H0ﬁ OpraHu3anuy BBICIIETO 06p330BaHl/Iﬂ, HAy4YHOT'O YHUPECIKACHHUSA, IOABECAOMCTBCHHOTO @ez{epaﬂu—mmy AreHTCTBY HAyYHBIX opraHmaumﬁ,

rocyJ1apcTBEHHOIr0 Hay4Horo LeHTpa Poccuiickoii denepanuy - nomyyaresis rpaHTa)

u ['opbanem Anekcannpom Hukomnaesuuem

(pamuiusi, Msi, 0TYECTBO (P HAIMYUH) BEIYILEr0 YYEHOTr0)

o BbieneHun rpanra IIpaBurtenscTtBa Poccuiickorn depepauuu 1y TOCyHapCTBEHHOM
NOJJEPKKM HAYUYHBIX MCCIICAOBAHUM, MPOBOJAMMBIX IOJI PYKOBOJICTBOM BEAYIIUX YYEHBIX
B POCCHHCKHX 00Opa3oBaTENbHBIX OPTaHHW3AIMAX BBICIIETO  OOpa30BaHMs, HAYYHBIX
YUPEKICHUAX, TTOABEAOMCTBEHHBIX DenepaibHOMY areHTCTBY HAYYHBIX OpraHU3alui, U
roCyJJapCTBEHHBIX Hay4YHbIX LIeHTpax Poccuiickon denepannn

or 5  despans 2018 r. Ne 14.Y26.31.0022

OO0macTh HayK KOMHBIOTGDHI)IG n I/IHd)ODMaIII/IOHHBIG HAayKH

HaHpaBJIeHI/IG HAaY49HOI'O HUCCICIOBAaHHA MaCHITa6I/IDV€MI>IG CCTH CUCTCM HMCKYCCTBCHHOI'O

HHTCIIJICKTA JJIA aHAJIN3a JaHHBIX DaCTVHIeﬁ PasMECPHOCTHU

HaunmenoBanue J'Ia60paTOpI/II/I ((Jla6ODaTODI/I}I INCPCIICKTUBHBIX  MCTOAOB  dHAJIM3a

MHOTOMCPHBIX JAHHBIX)»

/
Benyummii yuenbri ['op6ans A.H.
(noz[!ncs) (damunus, ©Ms1, 0TYECTBO (IPH HAJIMYHH)
IIpopexTop no Hay4yHoli padote Kazanues B.b.

(momxHOCTH yNOTHOMOYEHHOTO JIHIA POCCHiCKOil 06Pa30BATENBHOM OPraHU3aIMH BHICIIETO (nojucn) (pammuus, nmsl, 0TIECTBO)
00pa3oBaHUsI HAYYHOTO YUPEXKICHHS, TI0ABEIOMCTBEHHOr0 DeiepaibHOMY areHTCTBY M.II.
Hay4HbIX OPraHMU3alMii, TOCY1apCTBEHHOro Hay4Horo neHTpa Poccuiickoii deneparmm)



1. Kparkoe onucaHue BbINOJTHEHHBIX PA00T HAYYHOI'0 HCCJICJOBAHNS
B xone peanu3zanuu npoekTa ObUIH IPOBEIEHBI CIEAYIOIUE PabOThl COTIACHO IUIaHy paloT:

I.  OueHku cToxacTU4ecKoi OTAEIUMOCTH U VC-pa3MepHOCTb;

[l. Teopusi u BEIUMCIUTEIBHBIA SKCIIEPUMEHT I10 Mepe/iaye 3HaHUN B CETSAX CUCTEM HMCKYCCTBEHHOIO
WHTEIUIEKTA;

I1l. PazpaboTka Teopuu pa3peKEHHBIX W POOACTHBIX pEHICHUWH NpoOJIeM aHajdu3a MHOTOMEPHBIX
JAHHBIX MHO’KECTBAMH HE3aBUCUMBIX MaJIbIX HEHPOHHBIX aHCaMOJIei;

IV.Pa3pabotka Teopun «oAeBaHMs» NPUOIMKEHHBIX MOJIENEeH ITaHHBIX MaJbIMU HEHPOHHBIMU
aHCaMOJISIMU C YJy4IIEHHEM KauecTBa PElIeHUN (M3MepseMOro, HalpuMep, YyBCTBHTEIBHOCTHIO
U CrIenu(PUIHOCTHIO);

V. Pa3paboTka TEOPETUKO-UTPOBOTO MOIX0Aa K MOJEIMPOBAHHIO C ONITUMAIILHON CIIOKHOCTBIO;

VI. TeopeTnueckuii aHaan3 MaKCUMAIbHON JOCTHM)KMMON TOYHOCTH U MPUHIUIIA HEONPEIEICHHOCTH

B IIpo0JIeMe MOICTTUPOBAHUS/UACHTH(PUKAITUHI/HAOTIOICHUS;

VII. Pa3pabotka, mporpaMMHasi peaqu3alus U TECTUPOBAHUS aITOPUTMOB «OJCBaHUS,
CITy’KaIIUX JUTS YIy4IIeHUsS TPUOIMKEHHON MOIEIH JaHHBIX 32 CUET MOJICOCTMHEHUS MHOKECTBA
HE3aBHCHUMBIX MJIH c71a00 3aBUCUMBIX MaJIbIX HEHPOHHBIX aHcaMOJIel;

VIIIL. Pazpabotka, mporpaMMHasi peajin3anus ¥ TECTHPOBAHUE aJTOPUTMOB MOJICITUPOBAHUS C
ONTUMAJILHOU CIOXKHOCTHIO, OCHOBAaHHBIX Ha aHAIM3€ UTP MPOTUB HaOM0AaTe s (MUPBI
HauXyALIUX CIy4aeB);

IX. CooTHEeCceHrEe aKTUBHOCTEW HEHPOHOB U CETEeH C MaTTepHAMU MOBEICHUS;

X. AHanu3 BU3yaTU3UPOBAHHBIX JAaHHBIX PETPOCIUICHAIBHOW U ayUallbHOW KOPHI B TO BpEMsI, KOT1a
KUBOTHBIM JAIOTCSl PENIEBAHTHBIE CTUMYIbI (CTUMYJBI BUPTYaJIbHOW PEATbHOCTH WM CIOKHBIC
3BYKOBBIE CTUMYJIbI);

Xl. Yyactue Bemymiero y4eHOro M UJICHOB HAYYHOIO KOJUIEKTHMBA B KOH(EpPEHIUSAX, HAYYHBIX
CEeMHHApax, CAMIIO3UYMaX;

XII. OT60p KOJUIEKIIMI ¥ TIOTOKOB JIAaHHBIX JIJIS1 ACTAIBHOTO aHAJIN3a,

XIII. Agantanys METOJIOB M MPOTPaMMHOT0 oOecrieueHus JJis aHaln3a OTOOPAaHHBIX JAHHBIX;

aHaJIM3 OTOOpPaHHBIX JAHHBIX;

XIV. [ToaroroBka Kk myOIUKaLUK CTaTeH MO pe3ynbTaTaM IPOBEAECHHON padoTHI;

XV. MacTtep-Kiacchl sl CTYJI€HTOB, aCIUPAHTOB M MOJOJBIX YUEHBIX, TpoBoauMbIe A.H.
['opbanem

XVI. Opranu3zanus MexayHapoaHOro cemuHapa «I'eoMeTpust OONBIIUX JaHHBIXY;

XVII. ITomaua 3asBKM Ha ITaTEHT;

XVIII.  OcHamienue nabopatopu 000py10BaHHEM, MaTEpUATaMU M KOMIUIEKTYIOILUMHU JUIs
MPOBEJICHUS UCCIIEIOBAHUI;

XIX. AHann3 MHOTOKaHAIBHBIX ANIEKTPOPHU3UOTOTUIECKUX JAaHHBIX, TOTYYEHHBIX OT

HEHUPOHHBIX KyJIbTyp. MneHTudukanys u3MeHeHU akTUBHOCTH ITPU BBEACHUH MOAYJIUPYIOIINX
IpenaparoB (B MEPCHEKTUBE — TECTUPOBAHUE MEUIIMHCKUX MTPETapaToB), MaTeMaTHYECKOE
MOJEIUPOBAHUE HCCIEAYEMBIX IIPOLECCOB;

XX. AHanu3 IaHHBIX IEKTPOKAPINOTrPaMMBbI JJIs OLIEHKH COCTOSIHUS YEJIOBEKA.

2. Kparkoe onucaHue noJiydeHHbIX HAYYHBIX pPe3yJbTAaTOB

l.- B paMKax JaHHOI'O ITYHKTa pa60T OBLIN BBIIOJHEHBI CJICAYIOIINC paGOTLII



a. /laHa olleHKa IpeAesIoB rapaHTUPOBAHHOW MPUMEHUMOCTH JIMHEWHOro auckpuMmHaHTa Puinepa mis
WCIIPaBJIEHUs ONIMOOK CHCTEM MCKYCCTBEHHOro HHTeJUIekTa. Ilo pe3ymbraram paboT omyOiaMKoBaHA
HayyHasi paboTa U IMPEeCTaBIICH JOKIIA] Ha MEXIyHAPOIHON KOH(PEPECHIINH:

S.V. Sidorov, N.Yu. Zolotykh, On the Linear Separability of Random Points in the d -dimensional
Spherical Layer and in the d -dimensional Cube, proceeding of IJCNN 2019 - International Joint
Conference on Neural Networks, Budapest Hungary, 14-19 July 2019, accepted.

0. HaHBI 0606H_[6HI/I}I n  paClIup€HUsA TCEOPEMBI CTOXACTHYCCKOI'0 pasAaciIC€HUsd Ha AOCPHBIC
knaccupukaropsl. OOIUI pe3ynbTaT OTASIUMOCTH I IBYX CIyYalHBIX MHOXKECTB TaKXKe yCTaHOBJICH.
ITo pesynpratam paboT omyOJMKOBaHA Hay4dHas padoTa M TPEACTABICH JOKJIaJ Ha MEXIYHApOIHOU
KOH(pEpEHIINH:

Y. Tyukin, A.Gorban, B. Grechuk, Kernel Stochastic Separation Theorems and Separability
Characterizations of Kernel Classifiers, proceeding of IJCNN 2019 - International Joint Conference on
Neural Networks, Budapest Hungary, 14-19 July 2019, accepted.

B. Iloctpoena HoBasi Teopusi pa3MEpPHOCTH JAHHBIX, OCHOBaHHAs Ha TEOpPeMax O CTOXACTUYECKOM
paznenumoctu. Pa3zpaboraHo mporpammHoe obOecriedeHue JUIsi OIEHKH STOW pa3MEpPHOCTH B 0Oa3zax
naHHbIX (omyOnukoBaHo onaiiH Ha github).  Ilo pesynpraTam pabot omy0sMKOBaHA Hay4dHas paboTa
MPEJCTaBIICH JOKJIA/1 HAa MeXITYHAPOTHON KOH(pEpeHIINH:

L. Albergante, J. Bac, A. Zinovyev, Estimating the effective dimension of large biological datasets using
Fisher separability analysis, proceeding of IJCNN 2019 - International Joint Conference on Neural
Networks, Budapest Hungary, 14-19 July 2019, accepted.

Il. - B pamkax myHkTa paboT «Teopus U BBIUMCIUTEIbHBIA HKCIIEPUMEHT M0 Mepeaaue 3HaHUN B CEeTsIX
CHCTEM HCKYCCTBEHHOTO HHTEIUIEKTa» OBUIM PAacCMOTPEHBl M TPOAHAIM3MPOBAHBI OHOIOTHYECKHE,
busznueckue W MaTeMaTHYeCKHue MpoOJeMBbl, Jiexaliue B OCHOBE (DYHIAMEHTAIbHOI'O BOMpOCa: Kak
MHOTOMEPHBI MO3T MOKET OPraHW30BaTh HAJICKHOE M OBICTpOE OOydYeHHE B MHOTOMEPHOM MUPE
JAHHBIX C TOMOILBIO IPOCTBIX HHCTPYMEHTOB?

JIBa KpUTHYECKHX NPWIOKEHHUS PACCMOTPEHBI JUIsl WIIIOCTPALlMU 3TOr0 IOAXOJA: OJHOKpaTHas
KOppEeKIHsl OIMMOOK B HWHTEIJIEKTYyaldbHBIX CHCTEMaxX W TMOSIBICHHWE CTAaTUYECKUX U aCCOIMATHUBHBIX
BOCIIOMHUHAHUN B aHCaMOJSX OJMHOYHBIX HEWpoHOB. 1o pe3ynbraram paboT omyOIMKOBaHA HaydHas
pa0ora:

AN Gorban, VA Makarov, IY Tyukin, The unreasonable effectiveness of small neural ensembles in high-
dimensional brain, Physics of Life Reviews, 2019, https://doi.org/10.1016/j.plrev.2018.09.005 — (IF 2017
13.783, Q1 in biology and biophysics, the most cited journal in these categories)

XKypnan opranuzoBail MHUPOKOe 00CYXKJIEHHE 3TOM pabOTHl M HOBBIX UAEH HKCIIepTaMU B HeHpoHayKkax. 9
craTei KOMMCHTAapHECB OHY6J'II/IKOBaHI)I B HACTOALICC BPEMA:

[1] Karkova V. Some insights from high-dimensional spheres: Comment on “The unreasonable
effectiveness of small neural ensembles in highdimensional brain” by Alexander N. Gorban et al. Phys
Life Rev 2019; https://doi.org/10.1016/j.plrev.2019.03.014

[2] Tozzi A, Peters JF. The Borsuk-Ulam theorem solves the curse of dimensionality: Comment on The
unreasonable effectiveness of small neural ensembles in high-dimensional brain” by Alexander N.
Gorban et al. Phys Life Rev 2019; https://doi.org/10.1016/j.plrev.2019.04.008

[3] Varona P. High and Low dimensionality in Neuroscience and Artificial Intelligence: Comment on
“The unreasonable effectiveness of small neural ensembles in high-dimensional brain” by A.N. Gorban et
al. Phys Life Rev 2019; https://doi.org/10.1016/j.plrev.2019.02.008



https://doi.org/10.1016/j.plrev.2019.03.014
https://doi.org/10.1016/j.plrev.2019.04.008
https://doi.org/10.1016/j.plrev.2019.02.008

[4] Barrio R. “Brainland” vs. “flatland”: how many dimensions do we need in brain dynamics? Comment
on the paper “The unreasonable effectiveness of small neural ensembles in high-dimensional brain” by
Alexander N. Gorban et al. Phys Life Rev 2019; https://doi.org/10.1016/j.plrev.2019.02.010

[5] Kreiman G. It’s a small dimensional world after all: Comment on “The unreasonable effectiveness of
small neural ensembles in highdimensional brain” by Alexander N. Gorban et al. Phys Life Rev 2019;
https://doi.org/10.1016/j.plrev.2019.03.015

[6] Fortuna L. Nonlinear effects for the reinforcement of small neural ensembles in high dimensional
brain: Comment on “The unreasonable effectiveness of small neural ensembles in high-dimensional
brain” by AN. Gorban, V.A. Makarov, LY. Tyukin. Phys Life Rev 2019;
https://doi.org/10.1016/j.plrev.2019.03.004

[7] Van Leeuwen C. The reasonable ineffectiveness of biological brains in applying the principles of
high-dimensional cybernetics: Comment on “The unreasonable effectiveness of small neural ensembles in
high-dimensional  brain” by Alexander N. Gorban et al. Phys Life Rev 2019;
https://doi.org/10.1016/j.plrev.2019.03.005

[8] Quian Quiroga R. Akakhievitch revisited: Comment on “The unreasonable effectiveness of small
neural ensembles in high-dimensional brain” by Alexander N. Gorban et al. Phys Life Rev 2019;
https://doi.org/10.1016/j.plrev.2019.02

[9] Kreinovich V. The heresy of unheard-of simplicity: Comment on “The unreasonable effectiveness of
small neural ensembles in high-dimensional brain” by A.N. Gorban, V.A. Makarov, and LY. Tyukin.
Phys Life Rev 2019; https://doi.org/10.1016/j.plrev.2019.04.006

Htor AUCKYCCHHU C 060y)K,Z[eHI/IeM BCCX KOMMCHTApPUCB U HOBLIX H,I[ef[ OHy6J'II/IKOBaH B HallIel CTaThbe:.

AN. Gorban, VA. Makarov, IY. Tyukin, Symphony of high-dimensional brain, Phys Life Rev, Available
online 25 June 2019, https://doi.org/10.1016/j.plrev.2019.06.003 (IF 2017=13.783, Q1 in biology and
biophysics, the most cited journal in these categories)

111, XX. - B pamkax mynkTa pabot «Pa3paboTka Teopun pa3peXeHHbIX U POOACTHBIX PEUICHUN MpodiIeM
aHaJgM3a MHOTOMEpHBIX JaHHBIX MHOKECTBAMU HE3aBUCHMBIX MallbIX HEHpPOHHBIX aHcaMOuei» u
«AHanu3 JaHHBIX JJIEKTPOKAPAMOIpaMMBl JUIsl OLEHKHM COCTOSHUSI 4eJoBeKa» Oblla HcciaenoBaHa
npobiema, CBA3aHHAs C Te€M, KaK KOPPEKLUs OIIMOKH MPOUCXOAMUT B aHcaMOJIe IITyOOKHMX CBEPTOUHBIX
cerel JuIsl 3amad cerMeHTauuu saektpokapauorpamMMbl  (OKI'). Takxke wu3yuyeHa BO3MOXKHOCTD
UCMOJIb30BaHUs MHpOpManuu 00 omuOKax aHcamOuis JUIs OLEHKM KadyecTBa MpEACTaBICHUS IaHHBIX,
MOCTPOEHHBIX ceThlo. [0 pe3ynbraTam paboT onmyOnMKoBaHA Hay4Has paboTa U IMPEJCTaBICH JOKJIAJ Ha
MEXTyHAPOAHOM KOH(pEPEHINH:

I.Sereda, S.Alekseev, A.Koneva, R.Kataev, G.Osipov, ECG Segmentation by Neural Networks: Errors
and Correction, proceeding of IJCNN 2019 - International Joint Conference on Neural Networks,
Budapest Hungary, 14-19 July 2019

IV. - B pamkax myHkTta pabot «Pa3zpaboTka TeOpuH «OJ€BaHUS» MPUOIMKEHHBIX MOJENIEeH JaHHBIX
MaJIBIMA HEHpPOHHBIMH aHCAMOJISIMH C yIy4IIEeHHeM KadecTBa PEIICHUH (M3MepsieMOro, Harpumep,
YyBCTBUTEIBHOCTHIO M CHEUU(UYHOCTBIO)» TOCTPOEHA U MNPOTECTUPOBAHA HOBas TEXHOJIOIHMS,
OITyOJIMKOBaHa CTAThs B JKypHae

AN Gorban, R Burton, I Romanenko, 'Y Tyukin, One-trial correction of legacy Al systems and stochastic
sepa ration theorems, Information Sciences 484 (2019) 237-254 — (IF 2016 4.832, Q1 in computer
science, information systems).

V. - B pamkax nyHkra pabor «Pa3paboTka TEOpPEeTHKO-HUIPOBOrO IMOAXO0Ja K MOJEIMPOBAHUIO C
ONTUMAJILHON CII0)KHOCTBIO» pa3paboTaH MOAXO0J K MOJEIUPOBAHHIO, OCHOBAHHBIN Ha UTPE HECKOJIBKUX
JUI OVH U3 UTPOKOB UMEET CBOEH LIENBI0 NOCTPOUTH HAWJIYULIYIO MOJIENb, & IPYTHE — MBITAIOTCS EMY


https://doi.org/10.1016/j.plrev.2019.02.010
https://doi.org/10.1016/j.plrev.2019.03.015
https://doi.org/10.1016/j.plrev.2019.03.004
https://doi.org/10.1016/j.plrev.2019.03.005
https://doi.org/10.1016/j.plrev.2019.02
https://doi.org/10.1016/j.plrev.2019.04.006
https://doi.org/10.1016/j.plrev.2019.06.003

moMenarTs, MOI[I/I(I)I/II_II/IPYH AAHHBIC O MOBCACHUN CUCTCMbI B MPCACIIaX KOpUaAopa JOMYCTUMBIX OIJ_II/IGOK.
I'otoButcs cratbst B Q1 sxypHai.

VI. - B pamkax myHkra pabor «TeopeTrnyeckuii aHaIM3 MaKCUMAJIbHON TOCTM)KMMOM TOYHOCTH W
MIPUHIIMIIA HEOMPECIIEHHOCTH B MPoOIeMe MOICIUPOBAHUS/MICHTU(DUKAUN/HAOIIOACHUS TIOTyYEHBI
OLICHKM HAMMEHBILEro IPOUTPHIINIA B 3aJay€ O WrPe MOJCIUPOBAHUS (CM. MPEABIAYLIIUN IYHKT).
I'otoBuTcs craths B Q1 xxypHan.

VII. - B pamkax nyHkra pabot «Pa3paboTka, mporpaMMHasi peanu3aiusi U TECTUPOBAHUS AITOPUTMOB
«OJICBAHUSI», CIYXKAIIUX JUISl YJIYYIICHUS MPUOJIMKEHHONW MOJENM JAaHHBIX 3a CUET IMOJCOCAMHEHUS
MHOKECTBA HE3aBUCHMBIX WM CJIa00 3aBUCHUMBIX MAaJIbIX HEMPOHHBIX aHCaMOJIe» MpeIoKeHbI
QITOPUTMBI JJI PEIICHUs 3TOM 3a/Jaud, OHU UMIUIEMEHTHPOBAHbI U MPOTECTUPOBAHBI, B YACTHOCTH Ha
3a/laye aBTOMATHYECKOTO pAaclo3HABaHUSl BHU3YaJbHBIX 00pa3oB si3blka TIIyXOHeMbIX. OmyOirKoBaHa
CTaThsl.

IY Tyukin, AN Gorban, S Green, D Prokhorov, Fast Construction of Correcting Ensembles for Legacy
Artificial Intelligence Systems: Algorithms and a Case Study. Information Sciences 485 (2019), 230-247
— (IF 2016 4.832, Q1 in computer science, information systems).

VIII. - B pamkax nynkra pabot «Pa3paboTka, mporpaMMHasi peaqu3alus U TeCTUPOBAHUE AIITOPUTMOB
MOJICTTUPOBAHUSI C ONTHUMAIBLHON CJIOKHOCTHIO, OCHOBAHHBIX HA aHAIN3¢ WIP MPOTHB HAOIIOIATEIs
(MHpBI HauMXYAIIUX CIy4acB)» BeIETCS pPa3pabdOTKa MPOrpaMMHOIO OOeCle4YeHusi, KoTopoe Oyner
onybirkoBaHo Ha github mo mMepe roToBHOCTH BMecTe ¢ pe3yabTaTaMH TECTOB.

IX. - B pamkax nmyHkra padot «CooTHECEHNE aKTUBHOCTEW HEHPOHOB M CETEH C aTTepHAMU TTOBEACHUS
Obula paszpa0oTaHa MOJEJb, IO3BOJISIONIA HPOTHO3MPOBATH M BOCIPOU3BOJUTH HKCIEPUMEHTAIBHO
HabJr01aeMoe MoBeIeHNe HEWPOHHOW KYJIBTYpHI, CB3aHHOE C TeHepanueil maTTepHoB akTHBHOCTH. [1o
pe3yiabTataM paboT ony0JIMKoBaHa Hay4yHas padora:

IY Tyukin, D ludin, F ludin, T. Tyukina, V. Kazantsev, | Muhina, AN Gorban, Simple model of complex
dynamics of activity patterns in developing networks of neuronal cultures, PLoS One, 2019, accepted (IF
2.766, Q1 in Multidiscplinary Sciences).

X. - B pamkax JaHHOTO MyHKTa pabOT MPOBOJUTCA cOOp M aHAIM3  BHU3YaJIM3UPOBAHHBIX TAHHBIX
peTpOCIIEHANTBHON U ayAHalIbHOM KOPBI B TO BpeMsi, KOTJ1a >KUBOTHBIM JJAIOTCS pEJI€BAaHTHBIE CTUMYJIBI.

XI. KonnekTuB UCTIOTHUTENEH MPOEKTa MPUHSI y4acTHE B CIEAYIOMNX KOH(DEPEHIIUSIX U CEMUHApax:

o 13 - 18 mas 2019 roxa, Il mexnynaponnas koHdpepennus «Hayka Oyaymero», r. Coun (B TOM
qucIie JIeKIust U Mactep-kiacc A.H. ['opOaHs s MOJOABIX YUEHBIX);
o 14 - 19 urona 2019 rona, oobenuHeHHas koHpepeHuus no HelpoHHbIM ceTsM (The International

Joint Conference on Neural Networks (IJCNN2019)), bynanerur, Benrpust.

X1, X1 . - [Ipogomkaercs 0TO00p U KOJJIEKIHSI TOTOKOB 3KCIIEPUMEHTANBHBIX TaHHBIX DMI -narTepHOB
U DJIEKTPOKAPIUOTPaMM, aJarTalysi METOJJOB U IPOTPaMMHOTO OOeCTIeUeHHsI T aHAJIM3a OTOOPaHHBIX
JAHHBIXU aHAIU3 OTOOPAHHBIX JAHHBIX.

XIV. - OnybnukoBaHHbIE CTaThU B KypHanax u3 koswiekiuu Web of Science Core Collection:
1. H Chen, L Albergante, JY Hsu, CA Lareau, GL Bosco, J Guan, S Zhou, AN Gorban, DE Bauer,
MJ Aryee, DM Langenau, A Zinovyev, JD Buenrostro, G-C Yuan, L Pinello, Single-cell trajectories



reconstruction, exploration and mapping of omics data with STREAM. Nature communications. 2019
Apr 23;10(1):1903. (IF 2017 12.353, Q1 in Multidisciplinary Sciences)

2. AN Gorban, VA Makarov, 1Y Tyukin, The unreasonable effectiveness of small neural ensembles
in high-dimensional brain, Physics of Life Reviews, 2019, https://doi.org/10.1016/j.plrev.2018.09.005 —
(IF 2017 13.783, Q1 in biology and biophysics, the most cited journal in these categories)

3. AG Korotkov, AO Kazakov, TA Levanova, GV Osipov, The dynamics of ensemble of neuron-
like elements with excitatory couplings, Communications in Nonlinear Science and Numerical Simulation
71 (2019), 38-49 — (IF 2017 3.967, Q1 in mathematics, applied, and mathematics, interdisciplinary
applications).

4. AN Gorban, R Burton, I Romanenko, 1Y Tyukin, One-trial correction of legacy Al systems and
stochastic separation theorems, Information Sciences 484 (2019) 237-254 — (IF 2016 4.832, Q1 in
computer science, information systems).

5. IY Tyukin, AN Gorban, S Green, D Prokhorov, Fast Construction of Correcting Ensembles for
Legacy Atrtificial Intelligence Systems: Algorithms and a Case Study. Information Sciences 485 (2019),
230-247 — (IF 2016 4.832, Q1 in computer science, information systems).

6. IY Tyukin, D ludin, F ludin, T. Tyukina, V. Kazantsev, | Muhina, AN Gorban, Simple model of
complex dynamics of activity patterns in developing networks of neuronal cultures, PLoS One, 2019,
accepted (IF 2.766, Q1 in Multidiscplinary Sciences).

7. A.N. Gorban, Universal Lyapunov functions for non-linear reaction networks, Communications in
Nonlinear Science and Numerical Simulation, 2019, https://doi.org/10.1016/j.cnsns.2019.104910
(IF=3.967, Q1 in Mathematics, applied, and mathematics, interdisciplinary applications)

8. Yakhno, T.; Drozdov, M; Yakhno, V. Giant Water Clusters: Where Are They From? Int. J. Mol.
Sci. 2019, 20, 1582; doi:10.3390/ijms20071582. https://www.mdpi.com/1422-0067/20/7/1582 (IF 4.183,
Q1in Chemistry)

9. O Kuzenkov, A Morozov. Towards the Construction of a Mathematically Rigorous Framework
for the Modelling of Evolutionary Fitness. Bulletin of Mathematical Biology. 2019 Apr 4:1-26. (IF 2017
1.484, Q3 in Biology Mathematical)

10. T Yakhno, V Yakhno, A Study of the Structural Organization of Water and Aqueous Solutions by
Means of Optical Microscopy, Crystals 9(1) (2019), 52; https://doi.org/10.3390/cryst9010052 — (IF 2017
2.144, Q2 in Crystallography and Materials Science, Multidisciplinary)

- IloaroTOBIIEHHBIE U MPpEACTAaBJIICHHLIC CTATbU!:

11.  EV Pankratova, Al Kalyakulina, SV Stasenko, SYu Gordleeva, IA Lazarevich, VB. Kazantsev,
Neuronal synchronization enhanced by neuron-astrocyte interaction, Nonlinear Dynamics, 2019, accepted
(IF 2017 4.339, Q1 In Engineering).

12.  A.N. Gorban, E.M. Mirkes, I.Y. Tukin, How deep should be the depth of convolutional neural
networks: a backyard dog case study. Cognitive Computation, 2019, accepted (IF=4.287, Q1 in
Computer science, artificial intelligence)

13.  A.N. Gorban, A. Zinovyev. Basic, simple and extendable kinetic model of protein synthesis
Mathematical Biosciences and Engineering, accepted (IF= 1.313, Q3 in Mathematical &
computational biology)

14.  S.V. Sidorov, N.Yu. Zolotykh, On the Linear Separability of Random Points in the d -dimensional
Spherical Layer and in the d -dimensional Cube, proceeding of IJCNN 2019 - International Joint
Conference on Neural Networks, Budapest Hungary, 14-19 July 2019, accepted

15.  O.Kuzenkov, A.Morozov, G.Kuzenkova, Recognition of patterns of optimal diel vertical
migration of zooplankton using neural networks, proceeding of IJCNN 2019 - International Joint
Conference on Neural Networks, Budapest Hungary, 14-19 July 2019, accepted

16.  l.Sereda, S.Alekseev, A.Koneva, R.Kataev, G.Osipov, ECG Segmentation by Neural Networks:
Errors and Correction, proceeding of IJCNN 2019 - International Joint Conference on Neural Networks,
Budapest Hungary, 14-19 July 2019, accepted


https://doi.org/10.1016/j.cnsns.2019.104910

17. E.M.Mirkes, J. Allohibi, A.N. Gorban, Do Fractional Norms and Quasinorms Help to Overcome
the Curse of Dimensionality?, proceeding of IJCNN 2019 - International Joint Conference on Neural
Networks, Budapest Hungary, 14-19 July 2019, accepted

18. L. Albergante, J. Bac, A. Zinovyev, Estimating the effective dimension of large biological
datasets using Fisher separability analysis, proceeding of IJCNN 2019 - International Joint Conference on
Neural Networks, Budapest Hungary, 14-19 July 2019, accepted

19.  LY.Tyukin, A.Gorban, B. Grechuk, Kernel Stochastic Separation Theorems and Separability
Characterizations of Kernel Classifiers, proceeding of IJCNN 2019 - International Joint Conference on
Neural Networks, Budapest Hungary, 14-19 July 2019, accepted

20.  S.V. Stasenko, I.A. Lazarevich, M.A. Rozhnova, E.V. Pankratova, V.B. Kazantsev, Oscillations of
the brain extracellular matrix induced by interactions with neurons, Plos One, submitted (IF 2.766, Q1 in
Multidiscplinary Sciences)

HOI[I‘OT OBJICH U IIPCACTABJICH ITPCCC-PECIIN3 110 TCXHOJIOT'UH, HO3BOJI$IIOH.I€I71 OIPCACIIUTL COCTOSIHHUC U
AKTUBHOCTBL I'CHOB U APYTHUE€ BaXXHBIC JAHHBIC OJHOBPEMEHHO AJIA JECATKOB TBHICAY KJIICTOK, HA ITIOPTAJIC
HHI'Y um.H. 1 Jlo6auesckoro (http://www.unn.ru/site/about/news/vetvyashcheesya-vremya-rasskazhet-
o-rabote-genov-desyatkov-tysyach-kletok-odnovremenno), a taxke Ha 3apyOeKHBIX HHPOPMAIIMOHHBIX
HOpTaJIaX, B TOM 4YMHCIJIC.

EurekAlert! http://ct. moreover.com/?a=39338929213&p=1pl&v=1&x=RnaGMVue 5H7jmYILCcOFA;
The Medical News
http://ct.moreover.com/?a=39345285079&p=1pl&v=1&x=0JTpgdRIHXjrPSO431lew q ;

Bioengineer

https://bioengineer.org/the-grammar-of-cell-development-branching-time/;

Science Magazine

https://scienmag.com/the-grammar-of-cell-development-branching-time/.

Teker npecc-pesin3a (pycckasi Bepcus)
I'paMmaTuKa BeTBALIEr0Cs BpeMEHU KJIE€TOYHOT0 Pa3BUTHS

KpynHeiiee noctuxkeHne HayKH MOCIEAHUX JIET — 3TO TEXHOJIOTUS MOJydyeHHs] MH()OpMaIK O ThICAYax
WHIVBUAYAIbHBIX KJIETOK, M3BJIICYEHHBIX M3 OpraHu3Ma. Tak Ha3blBaeMble «OMHUKHY» OTIEIbHBIX KIETOK
(reHOMHUKa, OSNUICHOMHKA, TPAHCKPUNTOMHKA, IPOTEOMHKA) JAalOT HaM  TE€HOMBl  ThICSY
WHIUBUAYJNAIBHBIX KJIETOK, COCTOSHHUS M AKTUBHOCTH pPAa3JIMYHBIX T'€HOB B HHX, a TaKXKe HaJlIW4He
pa3UYHBIX MPOTEMHOB B ATHX KieTKaX. /laHHble O KaKIOH KIeTKe yI0OHO MpEeACTaBUTh KaK TOUKY B
OYeHb MHOIOMEPHOM MpocTpaHCTBE. B pe3ynbraTe pabOThl HOBOW TEXHOJIIOTMU YYE€HbIE MOIY4aroT
TBICSIYM TOYEK (KJIETOK) B MIPOCTPAHCTBE OTPOMHOM pa3MEPHOCTH. DTH JIaHbIE OTKPBIBAIOT KOJIOCCAIbHBIE
U €Ille HEMOJHOCTbIO OCO3HAaHHbIE BO3MOHOCTH JJIsi Pa3BUTHS OMOJNOTMHM U MNEPCOHAIU3HUPOBAHHOU
MEIULIVHBI.

Wnes Berssilerocs BpeMEHU Pa3BUTHS MO3BOJISIET MpeoOpa3oBaTh MOJIy4aeMble TOpbl JaHHBIX K Oosee
MIOHATHOMY, UATAEMOMY U HMHTEpIpeTHpyemMoMy Buay. IIpencraBnsercs, 4ro kaxkaas KJIETKa JIEKHUT Ha
HEKOTOPOM TPAaeKTOPUHU Pa3BUTHUSA. DTU TPACKTOPUU MOTYT BETBUTHCS TaMm, IJie KJIETKa B CBOEM Pa3BUTUU
7ienaeT BEIOOp OJJHOTO BapuaHTa OYAYIIEro U3 HECKOJIbKUX BO3MOXKHBIX. [ €OMEeTpUUYECKH 3TH TPAeKTOPUHU
pa3BUTHA C TOUKaMU OMQypKalUU Ha HUX MPEACTABIIAIOT COO0M BeTBsIIEeCs BpeMs Pa3BUTHSL.

HoBas TexHomOTHSI M3BJIEUEHUS HTOTO BETBSIIETOCS BPEMEHU M3 JAaHHBIX Obla pa3paboTaHa OONBIION
MEXIYHApOAHOW KOMaHAOW HccienoBaTenei, Bkmovaromed 15 yuenbix u3 6 crtpan: CIIA, Kuras,
Opannuu, Wramuun, BenukoOputanum u Poccumn. CroxHble AepeBbsS CTPOSTCS C HCIOJIB30BAHUE
rpaMMaTHK 3JEMEHTapHBIX mpeoOpa3oBaHuii. Ha kaxxgoM miare 6a30BOro anropuTma BbIOMpaeTcs TO


http://www.unn.ru/site/about/news/vetvyashcheesya-vremya-rasskazhet-o-rabote-genov-desyatkov-tysyach-kletok-odnovremenno
http://www.unn.ru/site/about/news/vetvyashcheesya-vremya-rasskazhet-o-rabote-genov-desyatkov-tysyach-kletok-odnovremenno
http://ct.moreover.com/?a=39338929213&p=1pl&v=1&x=RnaGMVue_5H7jmYlLCcOFA
http://ct.moreover.com/?a=39345285079&p=1pl&v=1&x=oJTpgdRlHxjrPSO431ew_g
https://bioengineer.org/the-grammar-of-cell-development-branching-time/
https://scienmag.com/the-grammar-of-cell-development-branching-time/

JJIEeMEHTapHOe TpeoOpazoBaHUEe, KOTOPOE aeT HAWOOINBIINI BHIMTPHIII B KAa4eCTBE AMMPOKCHUMAIINH
JaHHBIX.

MeTo/ TOMOJIOrMYeCKUX rpaMMaTUK AJisi 00pabOTKU CIOXKHBIX aHHBIX 00LIeH MpUpPOIbl OBbLI MpeI0KeH
eme B 2007 r. A.H. I'opbanem (BenmkoOpuraHusi, B HacTosIiee BpeMs PYKOBOIUT BBINOJIHEHHEM
merarpanta B HHI'Y wum. Jlo6aueBckoro, Hwxknauii HoBropon) m ero ydenukom A.JO. 3uHOBBEBBIM
(dpanuus, B HacTodllee BpeMsl COTpyIHUYAeT B BbinoigHeHuM Mmerarpaita B HHI'Y). Otor Mmeron
pa3BUBAJICSA B paMKax HIMPOKOTO MEXKIYHAPOIHOTO COTPYHHUECTBA M ObUI MCIOJB30BaH ISl CO3AAHUS
CHeUaIu3UpOBaHHOrO MporpamMmmuoro npoaykra STREAM, crposiiero BeTBsiliee BpeMs KJIETOUHOTO
pa3BUTUSL M3 JAHHBIX «OMHUK» HWHHUBUIYAJIbHbIX KIJIETOK. CTaThs C ONHMCAHMEM METOJA M IEPBBIX
pe3yabTaTOB €ro NPUMEHEHHUs OMyOIMKOBaHA B HOBOM HoMepe skypHana «Nature Communicationy:

H Chen, L Albergante, JY Hsu, CA Lareau, G Lo Bosco, J Guan, S Zhou, AN Gorban, DE Bauer, MJ
Aryee, DM Langenau, A Zinovyev, JD Buenrostro, G-C Yuan, and L Pinello, Single-cell trajectories
reconstruction exploration and mapping of omics data with STREAM, Nature Communications, volume
10, Article number: 1903 (2019), https://doi.org/10.1038/s41467-019-09670-4

[Tporpammuoe obecniedenrie STREAM, ero BeruucnurensHoe sipo EIPiGraph u npyrue oTHocsmuecs K
MIPOEKTY IMPOrpaMMbl CBOOOIHO OCTYIHBI OHJaiH: hitps://github.com/lamhda

[IpoexT wactmuno mnomuepkaH MunucrepctBom Haykn u Breicmmero OOpaszoBanusi P®, mpoekt
Ne 14.Y26.31.0022.

XV. - B nabopaTopuu €KeHeAeIbHO MPOBOJATCS CEMUHAPHI M0 TEMATUKE MPOEKTa, /1€ BBICTYNAIOT KaK
4JieHbl KOJUICKTHBA, TaK W MpHIJamieHHble uccneaoBatenu. [log pykoBoactBoM [opbans A.H. Obuin
MpOBE/ICHA CEepHsl YCTAHOBOYHBIX CEMHHApPOB 10 BTOPOMY JTally pealu3alud padoT MO MPOEKTY, TIe
ObUTH OOCYXKICHBI TPACKTOPUHU PA3BUTHUSI HAYUHBIX MCCIEIOBAHUN YYaCTHUKOB IMPOEKTA, OMpPEEICHbI
pe3yJIbTaThl U CPOKU pEATTU3ALINH.

A.H. l'op6anb nposen kypc neknuii  «MHTEnnekTyanpHas 00padoTka JaHHBIX» JJII CTYJIEHTOB CTapIINX
KYpCOB, aCIMPaHTOB U MOJIOABIX Y4eHbIX. [10o pe3ynpraraM Kypca cinylarenu noayqyuin yI0CTOBEPEHUS
U cepTU(UKATHI 00 MOBHIINICHUU KBATU(PUKAIINH.

Takxe A.H. 'opOaHb pykoBOAUT HAyYHBIMU pabOTaMu CTy1eHTOB MarucTparypsl UM TMM.

A.H. Topbanp mpounTan MOMYJISIPHYIO JIEKIIUIO MO TPOEKTY MJis IIMPOKOW ayJWTOPUH CTYIACHTOB,
acIUpaHTOB U Hay4HbIX paboTHUKOB B UI1D PAH.

XVI. - Uper aktuBHas paboTa MO OpraHM3allid MEXIyHapoJHOro cemuHapa «l'eomerpusi GOIbIINX
JaHHBIX» B paMKaxX MEXKJIYHAPOJHON HaydHO-TeXHUYecKol koH(epeHimu «Hewponrdopmarika-2019»
(Poccus, oxtsa6pe 2019). A.H. TI'opbanp sBnseTcs mpejcenaTesieM MNPOrPpaMMHOTO KOMHUTETa 3TOM
koHpepenru (http://neuroinfo.ru/index.php/ru/info/progcomitee).

XVII. - Uner aktuBHas paboTa MO MOATOTOBKE HEOOXOIUMOM NOKYMEHTAIMH JJIS TOJA4yM 3asBKUA Ha
IMaTEHT.
XVIII. - Uner moAroToBKa 3aKyrnoYHON JOKYMEHTAIMH I JTOOCHAIIEHUS J1abopaTOpru HEOOXO0IMMBIM

o0opyIoBaHNEM, MaTepUATIAMH M KOMIUICKTYIOIIIMMHU JIJISI IPOBECHUS UCCIICIOBAHUM.

XIX. - B pamkax myHKTa pa0oT «AHaIM3 MHOTOKAHAIBHBIX JJIEKTPOPU3HOIOTHUECKUX JTaHHBIX,
MOJIYYEHHBIX OT HEHUPOHHBIX KyJbTyp. MaeHTuduxamus u3MEHEHHII aKTUBHOCTH IIPH BBEICHHUH


https://github.com/lamhda
http://neuroinfo.ru/index.php/ru/info/progcomitee

MOAYJIUPYIOIIUX TMpernapaToB (B MEPCIEKTUBE — TECTUPOBAHME MEAUIIMHCKUX IPErnapaToB),
MaTeMaTHYeCKOe MOJICIMPOBAHHE UCCIIETyEMbBIX MPOIIECCOBY» ObLTN BBIMOIHEHBI CIEAYIONNE paOOThI:

a. MccnenoBana eHOMeHOIOTHUECKass MOJIETb aHCAMOJIsl IBYX HEHPOHOMOAOOHBIX 35eMeHTOB Dutil-
Xpro-Harymo ¢ CHUMMETPUYHBIMH  BO30YXJalOmMMH  CBsI3IMH. OCHOBHBIM  IPEUMYIIECTBOM
npeajaraeMoil MOJICNU SIBISETCS HOBBIM TMOAXOA K MOJENH CBSI3H, KOTOPBIH peaau3yeTcs IIIaaKoi
¢byHKIMEeH, annmpoOKCUMHPYIOUIEH MNpsSMOYroibHYI0 (QyHKIMIO. B Momenn Habmogamu Oojblnoe
pa3HoOoOpa3ue THUIOB HEHPOHOIOI00HON aKTUBHOCTH, BKIIIOYAs PETYISPHYIO CHH(a3HYI0, aHTH(A3ZHYIO U
MOCTIeIOBATEIbHYIO MMUKOBYIO aKTUBHOCTh. Ilo pesynbratam paOOThl MOATOTOBJICHA M OIMYOJIMKOBaHA
Hay4Hasl CTaThs:

AG Korotkov, AO Kazakov, TA Levanova, GV Osipov, The dynamics of ensemble of neuron-like
elements with excitatory couplings, Communications in Nonlinear Science and Numerical Simulation 71
(2019), 38-49 — (IF 2017 3.181, Q1 in mathematics, applied, and mathematics, interdisciplinary
applications)

0. Pa3paborana u mccienoBaHa MOJENb HEWPOHHOW CHHXPOHHW3ALUH, OMOCPEIOBAHHOW AKTHBHOCTBHIO
TIMAJIbHBIX KIJIICTOK -aCTPOLMTOB. IIo pe3yiibTaTaM p360TBI IIOArOTOBJICHA U Ol'[y6J'II/IKOBaHa Hay4dHas
CTaThA:

EV Pankratova, Al Kalyakulina, SV Stasenko, SYu Gordleeva, IA Lazarevich, VB. Kazantsev, Neuronal
synchronization enhanced by neuron-astrocyte interaction, has been accepted for publication in Nonlinear
Dynamics, 2019 (IF 2017 4.339, Q1 In Engineering).

B. Hpez[noxceH HOBBIM MeXaHU3M O6paBOBaHI/I}I U paspymceHus T'MraHTCKUX KIJIIAaCTEPOB BOJBI, ONKCAHHBIN
B smreparype. [lpemnoxeHa npUHIUNHMAIbHAS CXEMa JWHAMHUKA (Ha30BBIX IEPEXOJ0B B BOJE,
conepxkarmieit JIKC, npu ucnapenuu. Ilo pesynbraram paboThl MOATOTOBICHA M OMyOJIMKOBaHA Hay4dHas
CTaThA:

Yakhno, T.; Drozdov, M; Yakhno, V. Giant Water Clusters: Where Are They From? Int. J. Mol. Sci.
2019, 20, 1582; d0i:10.3390/ijms20071582. https://www.mdpi.com/1422-0067/20/7/1582 (IF 3.687, Q1
in)

r. CdopmynupoBaH BapUallMOHHBIA MPUHLUI MOJECIUPOBAHHUS OTOOpA, KOTOPBIA TIJIACUT, YTO B
CaMOBOCIIPOU3BOJISIICHCS CHUCTEME C HacJelOBaHHMEM BBIOOpP B KOHEYHOM HUTOre MaKCHMHU3HPYET
HBOJIIOLMOHHYIO HpUCHOco0iIeHHOCTh. [loka3aHo, Kak BBIPAKEHUS JAJS SBOJIIOLMOHHOM MPHUTOJHOCTH
MOTYT OBITh MOJIYYEHBI AJIs Kjlacca MOJENeH ¢ BO3PAaCTHBIM CTPYKTYPHUPOBAHUEM, BKJIIOYAsl CUCTEMBI C
3aJIepKKOH, KOTOpblEe paHee paccMaTpUBaIMCh Kak BbI30B. Ilo pe3ymbTaram paboThl MOATOTOBJIEHA U
OIyOJIMKOBaHa Hay4yHas CTaThs:

O Kuzenkov, A Morozov. Towards the Construction of a Mathematically Rigorous Framework for the
Modelling of Evolutionary Fitness. Bulletin of Mathematical Biology. 2019 Apr 4:1-26. (IF 2017 1.484,
Q3 in Biology Mathematical)

1. UccnenoBana CTpyKTypHasi OpraHu3aiis BOJIbl M BOJHBIX PACTBOPOB MO ONTHYECKHUM MUKPOCKOIIOM B
CJIOEC TOJ'IH.IPIHOﬁ 8 MKM. HOKaBaHO, YTO B KOMHATHBIX YCJIIOBUAX BOIA (B TOM YUCJIC «CBCPXUHUCTAA» BO,Z[a)
Y BOJHBIE PACTBOPHI ABJISIOTCS MUKPOIUCIIEPCHBIMU crcTeMaMu. [1o pesysibpTaram paboThl MOATOTOBIEHA
u OHy6J1HKOBaHa HaydHasd CTaThi.

T Yakhno, V Yakhno, A Study of the Structural Organization of Water and Aqueous Solutions by Means
of Optical Microscopy, Crystals 9(1) (2019), 52; https://doi.org/10.3390/cryst9010052 — (IF 2017 2.144,
Q2 in Crystallography and Materials Science, Multidisciplinary)



3. JlocTurHyThble 3HadYeHUsl moka3areieii 3(PPeKTHBHOCTH BbINOJIHEHHS] HAYYHOIO

nccae0BaHuA
Ne Ex.
HanmeHoBaHMe nmoka3areis ILnan dDakrt

n/n U3M.

1. KosnuecTBO KaHAMIATOB HAyK B COCTABE HAY4YHOIO | YEll. 2 11
KOJIJICKTHBA

2. KonnuectBo  acnupaHTOB B COCTaBE  HAy4HOIO | 4Yell. 3 4
KOJIJIEKTHBA, o0yyaromuxcs B
00pa3oBaTeNbHON/HAYYHON OpraHu3alu

3. KonmnuyecTBO  CTyeHTOB B COCTaB€  HAy4HOro | 4Yell. 5 6
KOJJICKTHBa, oOOydaromuxcs B 00pa30BaTeNbHOM
OpraHu3aluu

4, . 16 10 omy6u.
KonnyecTtBo crareil BeaylIero ydeHOro M APYrHX (GkypH)+
YJICHOB HAYYHOTO KOJUIGKTHBA II0 HAIPAaBJICHUIO 3 IpUHATO
HAYYHOTO HCCIIeIOBAHUS, ONYOJMKOBAaHHBIX B Hay4yHbIX | ©A. (GypH)+
W3IaHUSIX, MHACKCUPYEeMBIX B 0Oa3ze maHHbIXx «CeTb 6 IPHHSATO
naykmn» (Web of Science Core Collection) KOH.

4.1. | B TOM 4yuCIe, KOJUYECTBO CTAaTEe B HAYYHBIX U3/IAHUSX, 8 8 omy0u1.+
BXOIAIMX B 1nepBbld  KkBapTwib (Ql) HaydHBIX el 2 NPUHSATO
KypHaioB 0Oa3bl naHHbIX «Cerb Haykun «(Web of
Science Core Collection)

5. | KonuuectBo 3asBOK Ha  BblJauy IaTeHTa Ha 1 0
n300peTeHue, MoJIe3HyI0 MOJETh WU MPOMBIIIICHHBINA
oOpaszer] Mo HampaBlICHUIO HAy4yHOTro HccienoBanus, | ©A
aBTOPAMHU KOTOPBIX SBISIOTCS BEAYIIUH YUYECHBIA W/WIH
JpyTUe WIeHbl HAYYHOTO KOJUIEKTUB

5.1. o ell. 1 0
B TOM YHCJI€ IOJJAHHBIX TI0 MEKIYHAPOIHOM MPOIeType

4. HpOIlO.TI)KI/ITeJ'[bHOCTb JIMYHOTO MPUCYTCTBUA BEAYLIET0 YICHOI0o AJsl OYHOI'0 pyKOBOACTBa
naﬁopaTopueﬁ U MPOBOAUMBIM HAYYHBIM UCCIICAOBAHUEM

Benymuii  yueHwlii mnpucyTtcTBoBal B YHHBepcuTeTe JloOaueBCKOro Ui OYHOIO PYKOBOJACTBA
naboparopueil ¥ MPOBOJMMBIM HAyYHBIM HccaenoBanueM B Teuenne 18.02.2019-18.05.2019, 21.05.2019-
20.06.2019 (120 nwueii).



