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TEMATUKA

LUKOJNA
HOBbIE PABPABOTKW B MNCUXONOTMYECKKX, dUINOTNTOTMHECKNX N MEAVLIMHCKUX
HEMPOWCCINEOOBAHUAX

LWWKONA 3
HEPELLUEHHbLIE MPOBMNEMbI HEMPOBUNONOINA NAMATU
Pykosogutenu - un.-kopp. PAH N.M. Bana6aH, un.-kopp. PAH K.B. AHOXMH

KPYrnbi CcTON
HelporeHes npu HepoaereHepaTUBHbIX NaTONOrMAX

CEKLUUU KOHITPECCA

1. Crpeccbl 1 HEBPO3bl: MEXaHWU3MbI, MPOUNAKTUKA U KOPPEKLMSA

2. O6y4yeHune n namsTb

3. MbiwneHne n cosHaHue

4. HenpoHanbHble MexaHU3Mbl KOFTHUTUMBHbIX NPOLECCOB

5. Tcuxmyeckme paccTponcTBa: MeEXaHU3Mbl U Tepanus

6. WHTerpatuBHasa oeaTesnibHOCTb HEPBHOW, MUMMYHHOW Y 3HOOKPUHHON CUCTEM
7. Henpodunanonorna CEHCoOpHbIX CUCTEM

8. Henpoduaronorusa asuratenbHONW CUCTEMbI

9. Henpoperynauus nepudepnyecknx opraHos

10. MexKneTouHble B3auMOOENCTBUS B HEPBHOM CUCTEME

11. bruonornyeckn akTMBHbIE BELLECTBA — PErYNATOPbI (PYHKUMIA HEPBHOW CUCTEMBI
12. SkcnepuMMeHTanbHas 1 KnMHMyeckas Hempodapmakonorus

13. Bo3gencteue pusnyecknx aktopoB pasnnyHon Npupoabl Ha HEPBHYIO CUCTEMY
14. OHTOreHe3 HepBHOW CUCTEMBbI

15. HenpogereHepaTtmBHble 3aboneBaHns U onyxonn Mosra

16. Henpobunonorua cHa-6oapcTBOBaHUSA

17. CaHokpeaTtonorus, hopMmmpoBaHme 1 nogaep>KaHme ncMxmyeckoro 34opoBbs
18. MeTogonorusa NncMxomsmonornyecknx nccnegoBaHnin

19. KnuHuyeckas HempoamarHoctTuka

20. PereHepaumnst HEpBHOW CUCTEMBI

21. HaHOTexHOnorMm n HaHoMmartepuansl B 6MoOMegULMHCKUX UCCrneaoBaHUAX

22. HempoTexHONormm n KOrHUTUBHbIE UCCIea0BaHUS

23. HenpoknbepHeTuka

24. AkTyanbHble Npobnembl HEMPONCUXONOTNN

CUMMNO3UNYMbI

1. LleHTpanbHble MeEXaHU3Mbl KApANOBACKYNSIPHOW Perynsauumn, KNMHUYeCKne 1 npuknagHble acnekThbl
aHanuaa BapnabenbHOCTM CEpAEYHOro putma

UHTepdenc mosr-komnetotep

My3bika 1 Mo3r

AKTyanbHble BONpockl Henpodunocopun

ACTEP-KIIACCbI
«TAHEM-NOTAHEM - BbITAHYTb Mbl CMOXeM». CkaskoTepaneBTUYECKUIN TPEHNHT
N3meHeHue TembpanbHoro, abCcontoTHOro U OTHOCUTENBHOIO Ciyxa B npoLecce 0by4eHns My3bike 1
B NpoLiecce cTapeHus
PoneBasi urpa no mogenupoBaHuio pasgerna naTeHTHoW npubbinu

NEES RN
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TOPICS
SCHOOL

THE NEW DEVELOPMENTS IN THE PSYCHOLOGICAL, PHYSIOLOGICAL AND MEDICAL
NEURORESEARCHES

SCHOOL
UNRESOLVED PROBLEMS IN MEMORY NEUROBIOLOGY

ROUND TABLE
Neurogenesis in neurodegenerative pathologies

SECTIONS

1 Stress and neurosis: mechanisms, prophylactic and correction
2 Learning and memory

3 Thinking and consciousness

4, Brain mechanisms of cognitive processes

5. Psychiatric disorders: mechanisms and therapy

6 Integrative activity of nervous, immune and endocrine systems
7 Neurophysiology of sensory systems

8 Neurophysiology of the motor system

9. Neuroregulation of peripheral organs

10. Cellular interactions in the nervous system

11. Role of biologically active substances in the nervous system
12. Experimental and clinical neuropharmacology

13. Effects of various physical factors on the nervous system

14. Ontogenesis of the nervous system

15. Neurodegenerative diseases and cerebral tumor

16. Neurobiology of sleep-wakefulness

17. Sanocreatology, formation and maintenance of mental health
18. Methodology of the psychophysiologic investigations

19. Clinical neurodiagnostics

20. Regeneration of the nervous system

21. Nanotechnologies in biomedical research

22. Neurothechnologies and cognitive research

23. Neurocybernetics

24. Actual problems of the neuropsychology

SIMPOSIUMS
1. Central mechanisms of cardiovascular regulation, clinical and applied aspects for analysis of
heart rate variability
Brain-Computer Interface
Music and Brain
Actual questions of neurophilosophy

2

3

4

MASTER-CLASSES

1. “We pull and pull and we’ll can pull it up!” Fairytale therapy training

2. Changing the timbre, absolute and relative musical hearing in the process of learning music and
in the aging process

3. Roleplay simulation of patent profit sharing
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HAYYHASA NMPOrPAMMA
SCIENTIFIC PROGRAM

30 mas - 3 uoHA
May 30 - June 3

LUKONA
HOBbIE PA3PABOTKU B MNCUXONOMNM4YECKUX, PUINONTOMMHECKUX U
MEAWUNHCKUX HEMPOUCCIIEQAOBAHUAX

SCHOOL
THE NEW DEVELOPMENTS IN THE PSYCHOLOGICAL, PHYSIOLOGICAL AND MEDICAL
NEURORESEARCHES

Jlekuuu
Lectures

BassaH A.C. MOJIEKYJIAPHBIE, KIETOYHbIE W CWUCTEMHBIE MEXAHW3Mbl 3MOLIMOHATBHbBIX W
MOTUBALIMOHHBLIX COCTOAHUWN, OBYYEHWA, KOHCONMOALMN, XPAHEHMA 1 BOCINPOUI3BEOEHUA
NAMATU

Bazyan A.S. MOLECULAR, CELLULAR AND SYSTEM MECHANISMS OF EMOTIONAL AND MOTIVATION
STATE, LEARNING, CONSOLIDATION, STORAGE AND REPRODUCTION OF MEMORY

Bep6uukun E.B. COH KAK MNMPENIOONA K BOOAPCTBOBAHUIO
Verbitsky E.V. SLEEP AS THE PREAMBULA TO THE WAKEFULNESS

Mpunkesuy J1.H. BKNAL HEMPOSMUIEHETUKM B USYHEHUW GYHKLIMA MOSIA
Grinkevich L.N. THE CONTRIBUTION OF NEUROEPIGENETICS IN THE STUDY OF BRAIN FUNCTIONS

EcbkoB B.M., 3uHuenko 10.M., dunatoa O.E., XKuBaeBa H.B. MEPCMNEKTVBbl PA3BUTUA HEMPOHAYK HA
OCHOBE HEOMPEOENEHHOCTEW 1-M0 W 2-r'0 TUMOB

Eskov V.M., Zinchenko Yu.P., Filatov O.E., Zhivaeva N.V. UNCERTAINTY OF 1-ST AND 2-ND TYPES
POSIVILITY OF NEUROSCAENCE DEVELOPMENT

KapneHko M.H., MNectepeBa H.C., O6namckasa WU.C., CkomopoxoBa E.A., MypyxeBa 3.M., MogonbHbIn B.C.
MEXAHWM3Mbl HEMPOTOKCUYECKOIO AENCTBUSA COEAVHEHUA MAPTAHLA

Karpenko M.N., Pestereva N.S., Oblamskaya I|.S., Skomorokhova E.A., Muruzheva Z.M., Podolny B.S.
NEUROTOXIC EFFECTS OF MANGANESE

Knunruna B.®. SHOLOMEHHASA KAHHABMHOWOHAS CUCTEMA MOS3IA KAK MULLEHb AN BOSOAENCTBUW
MPU HEMPOOEMEHEPATUBHbIX SABONIEBAHUSAX

Kitchigina V.F. ENDOGENOUS CANNABINOID SYSTEM OF THE BRAIN AS THE TARGET FOR INFLUENCES
AT NEURODEGENERATE DISEASES

KpusowekoB C.I'. CTPECC U NMOBEAEHUE
Krivoschekov S.G. STRESS AND BEHAVIOR

Copoko C.U. IEMOIMPA®NYECKHME NMPOLIECCHI B POCCUIN: PEAJIbBHOCTbL W MNMEPCIEKTUBbI

CotHukoB 0.C. KAK NOABNAKOTCA ABA AOPA B OAHOM HEMPOHE
Sotnikov O.S. AS THE TWO NUCLEI APPEAR IN A SINGLE NEURON

YwakoB B.J1., Kaptawor C.U., OpnoB B.A., 3uHyeHko B.B., LlapaeB M.I'., MacneHHukoBa A.B., C6oeB A.T".,
CenuBaHoB A.A., MonowHukos WU.A., BenuukoBckunn B.M. RICH-CLUB CTPYKTYPbl TrOJIOBHOIO MOS3rA
NMNo JAHHbIM ®MPT U TPAKTOIPA®NN: KOHTPACTHBLIE PE3YJIbTAThI Y 340POBbLIX UCIBbITYEMbIX
BONbHbIX LUM30PPEHVNEN

Ushakov V.L., Kartashov S.I., Orlov V.A., Zinchenko V.V., Sharaev M.G., Maslennikova A.B., Sboev A.G.,
Selivanov A.A., Moloschnikov I.A., Velichkovsky B.M. RICH-CLUB STRUCTURES IN THE HUMAN BRAIN AS
REVEALED BY fMRI AND DTIl: SHARP CONTRAST IN RESULTS OF HEALTHY AND SCHIZOPHRENIC
PARTICIPANTS
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Pypayn ®.U., Yokuna B.K., ®Pypayn B.®., Mnmxun A.l, Bpabue B.I'., BepesoBckaa E.C. TICUXUNKA.
NCNXNYECKOE 300POBLE. MCNXUYECKWME PACCTPOWCTBA. ®EHOMEHOJIOINA nx
OKCTEPNOPU3ALINNA

Furdui T.l., Ciochina V.Ch., Furdui V.T., Glijin A.G., Vrabie V.G., Berezovschaia E.S. PSYCHICS. MENTAL
HEALTH. MENTAL DISORDERS. PHENOMENOLOGY OF THEIR EXTERIORIZATION

Wrem6epr A.C. KOCMUYECKAA PAOVALMOHHAA HEMPO®UINONOINA: MPOBNEMbI, MOOXO0Obl K NX
PELUEHWIO, MEPCMNEKTUBHBLIE HATPABIIEHNA

Shtemberg A.S. SPACE RADIATION NEUROPHYSIOLOGY: PROBLEMS, APPROACHES TO THEIR DECISION,
PERSPECTIVE DIRECTIONS

Joxaaabl
Reports

Arypees A.MN. HALMOHAINBHbLIA MATEHT — BCEFOA JIM OH HYXEH (UM HECKONbKO CJIOB O
CTPATEIMMW NATEHTOBAHWNA)

Agureev A.P. NATIONAL PATENT: IS IT ALWAYS NECESSARY? (OR SOME WORDS ABOUT THE STRATEGY
OF PATENTING)

Bakcanckun O.E. KOHBEPIEHTHAA NAPAOUITMA N COBPEMEHHOE OBEPA30BAHVE
Backsanskiy O.E. CONVERGENT PARADIGM AND MODERN EDUCATION

Bobkoea H.B., Hecteposa WU.B., CamoxuH A.H., OBunHHukoB JL.I., EBreHbeB M.B6. CTAPEHME MOS3IA,
CTPECC-BENKN 1 BONE3Hb ANbLIFEMMEPA

Bobkova N.V., Nesterova I.V., Samokhin A.N., Ovchinnikov L.P., Evgeniev M.B. AGING OF BRAIN, STRESS-
PROTEINS AND ALZHEIMER’S DISEASE

FannytauHoB X.J1., Acapora I'.l'., AHgpuaHoB B.B., BantuHa T.B., llaBpos U.A. MPOOYKUUA OKCULOA
A30TA I COOEPXXAHWVE MEOW B CMMHHOM MOS3IE W CEPOLE KPbIC MNPV TPABMATUYECKOW BEONE3HN
CMMHHOIO MOS3IrA

Gainutdinov Kh.L., Yafarova G.G., Andrianov V.V., Baltina T.V., Lavrov |.A. NITRIC OXIDE PRODUCTION AND
LEVEL OF COPPER IN SPINAL CORD AND HEART OF RATS UNDER SPINAL CORD INJURY

Donrauesa J1.M., ®depmotoBa E.N., 3uHuenko B.M. BepexHos A.B. B3AUMOJENCTBUE AJIb®A-
CUHYKINEVHA 1 MUTOXOHOPWIN NPU BONE3HUN MAPKMHCOHA

Dolgacheva L.P., Fedotova E.Il., Zinchenko V.P., Berezhnov A.V. INTERACTION OF ALPHA-SYNUCLEIN AND
MITOCHONDRIA IN PARKINSON'S DISEASE

Kanunesuy J1.B., [OaBnetbsaipoBa K.B., KopuwyHoB C.O. OU3NOJIOTUHECKME OCOBEHHOCTU
OBUFATENBHOW ADANTALWMW Y AETEN C OCOBbLIMM BO3MOXXHOCTAMM 3[00POBbA

Kapilevich L.V., Davletyarova K.V., Korshunov S.D. PHYSIOLOGICAL CHARACTERISTICS MOTOR
ADAPTATION OF CHILDREN WITH SPECIAL NEEDS

Mewnnuxos E.3., PapsetanHosa P.M. 3PDEKT BbICKAKMBAHNA — UBET UINU APKOCTb?
Meilikov E.Z., Farzetdinova R.M. POP-OUT EFFECT — COLOR OR LUMINANCE?

MNepenenknHa O.B., TapacoBa A.l0., OrmeHko H.A., Jlunbn W.I', MNMonetaeBa WU.U. KOTHUTWBHbIE
CMNOCOBHOCTU N TPEBOXHOCTb: JIABOPATOPHbLIE MOAEJIN

Perepelkina O.V.,Tarasova A.Yu., Ogienko N.A, Lilp I.G., Poletaeva I.I. COGNITIVE ABILITIES AND ANXIETY:
LABORATORY MODELS

Cupopenko A.B., Conoayxo H.A. SJIEMEHTbI PEANIM3ALN HEMPOKOMMLIOTEPHOIO MHTEP®ENCA
Sidorenko A.V., Solodukho N.A. THE BRAIN-COMPUTER INTERFACE ELEMENTS IMPLEMENTATION

®epotosa W.6., Cypuna H.M., Monetaesa U.1. MOJEMb SMUNENCUM — KPBIChI IMHM KPYLIMHCKOTO-
MOMOIKUHOW (KM)

Fedotova I.B., Surina N.M., Poletaeva I.Il. THE MODEL OF EPILEPSY — KRUSHINSKY-MOLODKINA (KM) RAT
STRAIN
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XopceBa H.U., MNpuropbes KO.I'., MNpuropbes M.E. BIIMAHNE HN3KOMHTEHCUMBHbBIX SNTEKTPOMAIHNTHbLIX
MONEW HA SMBPUOIEHES

Khorseva N.I., Grigoriev Yu.G., Grigoriev P.E. INFLUENCE OF LOW INTENSIVE ELECTROMAGNETIC FIELDS
ON EMBRYOGENESIS

WynbruHa I.UN., BepexHaa [O.A., BepexHon [.C., BonkoBa O.H., 3sa6nuueBa E.A., KapaBaeBa E.A.
PA3SPABOTKA KOPPEKTYPHBLIX TECTOB W KOMIMLIOTEPHOM WIPbl «OAPTUW» ONA WU3YYEHUA
B3AVIMOLENCTBWA BO3BYXOAEHUA, TOPMOXEHUA N PACTOPMAXXVBAHUA

Shulgina G.l.,, Berezhnaya D.A., Berezhnoy D.S., Volkova O.N., Zyablitseva E.A., Karavayeva E.A.
DEVELOPMENT OF PROOF TESTS AND COMPUTER GAME "DARGISH" FOR STUDYING OF INTERACTION
OF EXCITATION, INHIBITION AND DISINHIBITION

lOmatoB E.A. HOBEWWWE WHOOPMALUWMOHHBIE W HEWPOXMMWYECKME PA3PABOTKM [ANA
MCUXOPN3NONOMMYECKNX MCCNELOBAHNW

Yumatov E.A. THE LATEST DEVELOPMENTS: INFORMATIONAL AND NEUROCHEMICAL FOR THE
PSYCHOPHYSIOLOGICAL RESEARCH.

31 mad - 6 uroHA

LUKOJIA
HEPELWEHHBLIE NPOBNEMbI HELPOBUONOIrUU NAMATU
PykoBogutenu — lNasen Munocnasosu4 bana6aH, 4n.-kopp. PAH,
KoHcTaHTMH BnagummupoBuny AHOXUH, 4n.-kopp. PAH
(Tesncbl He npeacTaBieHbl)

KPYrnbiXA cTON
HenporeHes npu HenpoaereHepaTUBHbIX NAaTONIOrUsAX
PykoBogutenu — Muxamn lOpbeBuy CtenaHu4es, 4.6.H.,
BukTtop AnekcaHgpoBud AHuon, K.6.H.

AHvon B.A., INasapeBa H.A., flkoBneB A.A., MaHonoBa A.O., l'ynseea H.B. VMBMEHEHWA TMOCTHATANIBHOIO
HEWPOIEHE3A B MOS3I'E KPbIC NOO JEVNCTBMEM CTPECCA

Aniol V.A., Lazareva N.A., Yakovlev A.A., Manolova A.O., Gulyaeva N.V. STRESS-INDUCED CHANGES IN ADULT
NEUROGENESIS IN RATS

5-11 uroHA
June 5-11

CEKUMUN KOHIPECCA
TOPICS OF CONGRESS

Ctpecchbl U HeBPO3bl: MEXaHU3Mbl, NPOMnakTMKa n Koppekums
Stress and neurosis: mechanisms, prophylactic and correction

Baptow T.M., Baptow O.N. ®YHKUMOHANBHOE COCTOAHME UEHTPANBHOW HEPBHOM CUCTEMbI 4
MCUXMYECKOE COCTOAHME MNOAOPOCTKOB CEBEPA B 3ABUCUMMOCTW OT YPOBHA HEPBHO-NCUXUYECKOW
AOAMNTALUNN

Bartosh T.P., Bartosh O.P. CENTRAL NERVOUS SYSTEM FUNCTIONING AND PSYCHIC STATE OF THE NORTH BORN
ADOLESCENTS IN DEPENDENCE ON NEUROPSYCHIC ADAPTATION LEVEL

BatioweB B.M., TananaeBa I'.B., CnywkuHa E.A. PA30OBbIE COCTOAHUA B MNMPOLUECCAX AOANTALMN BYOYLWNX
MOXXAPHbIX

Batyushev V.M., Talalaeva G.V., Slushkina E.A. PHASE STATES IN ADAPTING OF FIREFIGHTER CADETS

Be6sikoBa H.A., JleBuukuit C.H., XpomoBa A.B., KomaHapecoBa T.M. POJIb OMNVOUOEPIMYECKON W
3HAOTENMHOBOW CUCTEM B KOPPEKLWWN APTEPUANBHOIO OABIIEHUA U MEPUGEPUYECKOIO COCYAUCTOrO
TOHYCA NP OCTPOM CTPECCE

Bebyakova N.A., Levitsky S.N., Khromova A.V., Komandresova T.M. THE ROLE OPIOIDERGIC AND ENDOTHELIN
SYSTEMS IN THE ARTERIAL BLOOD PRESSURE AND PERIPHERAL VASCULAR TONE CORRECTION IN ACUTE
STRESS CONDITIONS
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BytkeBuy W.M., MuxaineHko B.A., BepwuHuHa E.A., lUunmapaeBa T.H. YYACTUE 5-HT1A PELENTOPOB B
OMNMOCPEOOBAHUUM CTPECCA: TEHOEPHbIE PA3NTNMYUNA

Butkevich I.P., Mikhailenko V.A., Vershinina E.A., Shimaraeva T.N. INVOLVEMENT OF 5-HT1A RECEPTORS IN MEDIATING
STRESS: GENDER DIFFERENCES

FannytavHoB X.J1. , MawkeBuy C.I'., AHapuaHoB B.B., fAAcdbaposa I'.lI', JocuHa M.O., BorogBuag T.X., Ctykau HO.I,,
3amapo A.C., Kynbuuukum B.A. MCCNEOOBAHME MPOOYKUMMN OKCUOA A3OTA B TUIMMNOKAMIIE KPbIC MPU
HAPYLWEHWAX PABOTbl MO3rA

Gainutdinov Kh.L., Pashkevich S.G., Andrianov V.V., Yafarova G.G., Dosina M.O., Bogodvid T.Kh., Stukach Y.P., Zamaro A.S.,
Kulchitsky V.A. STUDY OF NITRIC OXIDE PRODUCTION IN HIPPOCAMPUS OF RATS UNDER DISRUPTING OF BRAIN
FUNCTIONING

FNocTioxuHa A.A., 3amowmHa T.A., l'ytop C.C., CBetnuk M.B., )KykoBa O.B., 3anueB K.B. YPOBEHb CTPECCA Y KPbIC
MOCHNE CBETOBOW UN TEMHOBOW OEMPUBALNA 1 dUNSNYECKOIO NEPEYTOMITEHNA

Gostyukhina A.A., Zamoshchina T.A., Cutor S.S., Svetlik M.V., Zhukova O.B., Zaitsev K.V. THE LEVEL OF STRESS IN RATS
AFTER A LIGHT OR DARK DEPRIVATION AND PHYSICAL EXHAUSTION

OioxukoBa H.A., MaBnoBa M.B., lUupsieBa H.B., JleeuHa A.C., CkomopoxoBa E.B., MNyuykoBa B.A., Bango A.W.
FEHETUYECKUE U 3MNUIEHETUYECKUE MEXAHW3Mbl MOCTCTPECCOPHbLIX COCTOAHWA: UCCNEOOBAHUE HA
NVHUNAX KPbIC C PA3NMYHOW BO3BYAMMOCTbHHO HEPBHOW CUCTEMBbI

Dyuzhikova N.A., Pavlova M.B., Shiryaeva N.V., Levina A.S., Skomorokhova E.B., Puchkova V.A., Vaido A.l. GENETIC AND
EPIGENETIC MECHANISMS OF STRESS-RELATED ILLNESS: STUDY ON RAT STRAINS WITH DIFFERENT EXCITABILITY
OF THE NERVOUS SYSTEM

EnusapoBa B.C., Actpenko M.O., Be6skoBa H.A., Wla6anuna UN.A. CESOHHbIE USMEHEHNA VHOMBUOAYAINbHO-
TUNONOIMMYECKOIO NMOBEAEHWA KPbIC B CTPECCE CKYYEHHOCTU

Elizarova V.S., Astreiko M.O., Bebyakova N.A., Shablina I.A. SEASONAL CHANGES OF INDIVIDUALLY-TYPOLOGICAL
BEHAVIOR OF RATS UNDER CROWDING STRESS

Xurauesa WU.B., Epoxun B.H., Bonoabkuu A.A. MPEMAPAT AH®EH MOBLIWAET YCTOMYMBOCTL OPrAHM3MA K
OENCTBUIO CTPECCOBbLIX ®AKTOPOB

Zhigacheva 1.V., Erokhin V.N., Volodkin A.A. DRUG ANPHEN INCREASES THE BODY'S RESISTANCE TO THE ACTION OF
STRESS FACTORS

3HameHckasa U.U., AnekcangpoB K0.U. OBOCHOBAHME MOPAJIbHOIO BbIBOPA JMIOAbMU B COCTOAHUN CTPECCA
Znamenskaya I.1., Alexandrov Yu.l. MORAL REASONING UNDER THE STRESS

Ucmaiinosa X.10., UHoszemues A.H., Acagosa LUI.M. OCOBEEHHOCTW BNUAHUA COYETAHHOIMO BO3AENCTBUA
CYMNEPTOKCUKAHTA W AHTUOKCUMOAHTA HA T[POLIECCHI TPEBOXHOCTWM Y KPbIC C PA3JIMYHOW
PE3VCTEHTHOCTBLIO K CTPECCOBBLIM BO3LENCTBUAM 1 PA3NTMYHBLIM YPOBHEM MOHOAMMHOB MO3IA

Ismailova Kh.Yu., Inosemtsev A.N., Asadova Sh.M. PECULIARITIES OF THE INFLUENCE OF THE COMBINED EFFECTS OF
SUPERTOXICANT AND ANTIOXIDANT ON THE PROCESSES OF ANXIETY IN RATS WITH DIFFERENT RESISTANCE TO
STRESS AND DIFFERENT LEVELS OF BRAIN MONOAMINES

NwunHoBa B.A., MotemkuHa C.B., CtagHukoBa I.B., AntyxoB C.B., Kpytuukun U.K., FopuaHmHoB O.H., MutakoBa O.H. O
PONM XPOHWYECKOWM BOMU B USMEHEHUW TPO®OTPOMHOW M 3PrOTPOMHOM AKTUBHOCTU Y MYXXYUH U
XKEHLAH

Ishinova V.A., Potemkina S.V., Stadnikova G.B., Altukhov S.V., Krutitsky I.K., Gorchaninov O.N., Mityakova O.N. ABOUT ROLE
OF THE CHRONIC PAIN IN THE CHANGE OF THE TROPHOTROPIC AND ERGOTROPIC ACTIVITY IN MEN AND WOMEN

MwunHoBa B.A., Wlymak T.U., AntyxoB C.B., KnumaweBa C.B., pomakoBa C.B., 3anbHoBa WU.A., YpBaHueB A.B.
KAYECTBO XWM3HWN MNALMEHTOB MOXWJIOFO BO3PACTA: POJIb MNCUXOJIOrMYECKNX SAKTOPOB B OLEHKE
COUNANBbHBIX N dUSUNYHECKNX XAPAKTEPUCTUK

Ishinova V.A., Shumak T.l., Altukhov S.V., Klimasheva S.B., Gromakova S.V., Zalnova |.A., Urvantsev A.V. LIFE QUALITY OF
ELDERLY AGE PATIENTS: PSYCHOLOGICAL FACTORS |IN ASSESSING THEIR SOCIAL AND PHYSICAL
CHARACTERISTICS

Kanuxman J., BaueBnu B.A., KoG6binsHckuit E.[1. UCCNEJOBAHVME HA OCHOBE 4YBALWICKOW Monynaumn:
ACCOLMALIMA XPOHUYECKNX 3ABONTEBAHUA CO CKENETHBIM BUOMAPKEPOM BUONOMNMYECKOrO BO3PACTA
Kalichman L., Batsevich V., Kobyliansky E. CHUVASHIAN POPULATION-BASED STUDY: CHRONIC DISEASES
ASSOCIATED WITH SKELETAL BIOMARKER OF BIOLOGICAL AGING

Kosanesa A.A., CkeamHa M.A. OLIEHKA O3®PEKTMBHOCTWM METOOOB KOPPEKUMKA ®YHKLUNOHAJIBHOIO
COCTOAHNA YEJTOBEKA-OIMNMEPATOPA B YCNOBUAX XPOHNYECKOIO CTPECCA

Kovaleva A.A, Skedina M.A. EVALUATION OF METHODS FUNCTIONAL CORRECTION OF THE HUMAN OPERATOR IN
CONDITIONS OF CHRONIC STRESS

KoHoposa W.J1., ®pymkuHa J1.E., Xacnekos J1.I'. BHEKIIETOUHAA JHK B MEXAHU3MAX SMOLIMOHANBHOIO CTPECCA
Konorova I.L., Frumkina L.E. , Khaspekov L.G. CELL-FREE DNA IN MECHANISMS OF THE EMOTIONAL STRESS
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KocuHosa B.B. NMCUXOOMATHOCTUYECKUA N MCUXOKOPPEKLUMOHHBIE ACMNEKTblI PABEOTbI CO CTPECCOBbLIMU
COCTOAHNAMN NNMYHOCTU

KysHeuosa T.I"., Bynrakosa 0.C. CTPECC V1 EFO AIMATHOCTUKA Y AETEN U B3POCIbIX
Kuznetsova T.G., Bulgakova O.S. STRESS AND ITS DIAGNOSIS IN CHILDREN AND ADULTS

Kysemuna T.U. ®OPMUPOBAHME O3TAJIOHA CAMOCOXPAHEHWA KAK MPO®UNAKTUKA MOCTCTPECCOBBIX
PACCTPOWCTB Y YYACTHWKOB EOEBbIX AENCTBUI

Kuzmina T.I. CREATING A BENCHMARK OF SELF-PRESERVATION AS PREVENTION OF POST-STRESS DISORDERS IN
COMBATANTS

JNlbicenko O.C., Jlbicenko A.B. WCCIEOOBAHME B3AMMOCBA3N [MPOOOIMKUTENIBHOCTU XN3HU U
HEBNAFOMPUATHLIX ®PAKTOPOB MNMPO®ECCUOHAIIBHOW CMOPTUBHOW AEATENLHOCTHU

Lysenko D.S., Lysenko A.V. STUDY OF THE LIFE DURATION AND ADVERSE FACTORS OF PROFESSIONAL SPORTS
ACTIVITY INTERRELATION

Makcynosa E.A., Makcyaos M.I0. 3MOLMOHANBHOE BbIFOPAHME KAK ®OPMA TPO®ECCHOHANIBHOM
OECTPYKUNN
Maksudova E.A., Maksudov M.Y. EMOTIONAL BURNOUT AS A FORM OF PROFESSIONAL DESTRUCTION

Mutun U.H., llebnanoe B.lO., Kniounukos M.C., Pasymeuy E.U. JNATHOCTUKA CAMOPEIYNALMWN B CTPYKTYPE
MCNXONOIr’MYECKOI O COMNMPOBOXAEHWA CMOPTMBHbLIX CEOPHbLIX KOMAHA POCCUA

Mitin I. N., Shcheblanov V.U., Kljuchnikov M.S., Razumets E.l. ASSESSMENT OF SELF-REGULATION ABILITY IN
PSYCHOLOGICAL TRAINING FOR ATHLETES OF RUSSIAN NATIONAL TEAM

NawkoB A.A. NTPOBJIEMA CTPECCA: JOCTVXXEHUA U NMEPCIMEKTVBbI CUCTEMHOIO NMOAXOOA
Pashkov A.A. STRESS PROBLEM: ACHIEVEMENTS AND PERSPECTIVES OF SYSTEM APPROACH

Monosos A.C., CaBoukuHa E.B., imutpueBa 10.B., AnekceeBa A.C., pecdoHep H.M., Ipysgkos A.A., 'pomoBa J1.B.
rMaPONM3 NUWEBBLIX BELWECTB W BCACLIBAHME TTHOKO3bl B TOHKOW KUWKE KPbIC MPU MOBBLILEHHOM
YPOBHE INKOKOKOPTUKONAOB B KPOBU

Polozov A.S., Savochkina E.V., Dmitrieva Y.V., Alekseeva A.S., Grefner N.M., Gruzdkov A.A., Gromova L.V. HYDROLYSIS
NUTRIENTS AND ABSORPTION OF GLUCOSE IN THE RAT SMALL INTESTINE ELEVATED LEVELS OF
GLUCOCORTICOIDS IN BLOOD

MputBopoBa A.B., BorowmHa A.B., ®nepos M.A. AHTUOKCMOAHTHAA CUCTEMA HEKOTOPbLIX OTAOENOB MOJIOBOIO
MO3rA KpPbIC C PASINMYHbIMA  TUMONOIMYECKMMM  OCOBEHHOCTAMW NMOBEAEHMA B  MOOENA
MOCTTPABMATUYECKOIO CTPECCOBOIO PACCTPOMCTBA

Pritvorova A.V., Vyushina A.V., Flerov M.A. THE ANTIOXIDANT SYSTEM IN SOME AREAS OF THE RATS BRAIN WITH
DIFFERENT TYPOLOGICAL PARTICULARITIES OF BEHAVIOR IN MODELS OF POST-TRAUMATIC STRESS DISORDER

CamoTpyeBa M.A., flceHsBckas A.Jl., CepranueBa M.Y., MyptanueBa B.X. SKCINMEPVMMEHTANbHOE NOOTBEPXOEHWE
HECNEUNOUYHOCTU NCUXOIMOLIMOHANBHBIX USMEHEHUA HA PA3NIMYHBLIX MOOENAX CTPECCA

Samotrueva M. A., Yasenyavskaya A. L., Sergaliyeva M. U., Murtaliyeva V. H. EXPERIMENTAL CONFIRMATION OF
NONSPECIFIC PSYCHO-EMOTIONAL CHANGES ON DIFFERENT MODEL OF STRESS

Ceupan H.M. BIIMAHVE BOCINPUATUNA BU3YAIIbHbIX OBPA30B XNBOTHbIX HA CHWXEHWE YPOBHA CTPECCA
Svidan N.M. THE INFLUENCE OF PRECEPTION OF THE VISUAL IMAGES OF ANIMALS ON THE REDUCTION OF THE
STRESS LEVEL

CumakoBa W.H., Tapacosa C.IO. [MCUXOPUN3SNONOIMMHYECKME KOPPENIATBI THEBA W BPAXOEBHOCTUN Y
MOLAPOCTKOB C PA3HbLIM YPOBHEM LLUKONbHOW TPEBOXXHOCTM

Simakova |.N., Tarasova S.Yu. PSYCHOPHYSIOLOGICAL CORRELATES OF ANGER AND HOSTILITY IN ADOLESCENTS
WITH DIFFERENT LEVELS OF SCHOOL ANXIETY

CmopryHoB C.A., OyxoBuu T.U., Manax O.H., Mo3Hak XA., KanbiruHa JI1.H. OUEHKA ALAMNTALWNOHHBIX
BO3MOX>XHOCTEW CTYJEHTOB-MEJVKOB B YCINOBWAX BY3A

Smorgunov S.A., Duhovich T.l.,, Malah O.N., Pozniak J.A., Kanigyna L.N. THE EVALUATION OF MEDICAL STUDENTS
ADAPTATION POSSIBILITIES IN THE UNIVERSITY ENVIRONMENT

CycnoB H.U., Xou H.C., MpsagyxuHa H.U., CtapoBepoB C.C., lLlanowHukoB K.B., BopogynuHa E.B., Mopee W.B.
OCOBEHHOCTU TNWUYHOCTU U TMCUXOCOMATUYECKUE B3AUMMOCBA3N Y TMALMEHTOB C APTEPUAITLHOW
MNEPTEH3MEN

Suslov N.I., Hoch N.S., Staroverov S.S., Pryaduhina N.l., Shaposhnikov K.V., Borodulina E.V., Moreew |.V. PERSONALITY
CHARACTERISTICS AND PSYCHOSOMATIC RELATIONSHIPS IN PATIENTS WITH ARTERIAL HYPERTENSION

Xou H.C., CycnoB H.WU., CtaposepoB C.C., MNpsaayxuHa H.U., WanowHukoB K.B. ICUXOCOMATUHYECKWME PECYPChbI
CTPECCOYCTOVYMBOCTU
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Hoch, N.S. , Suslov N.l., Staroverov S.S., Pryaduhina N.l., Shaposhnikov K.V. PSYCHOSOMATIC RESOURCES OF
RESISTANCE TO STRESS

XpeHkoBa B.B. , Abakymosa J1.B., Madwmatynnuna I'.lU. OCOBEHHOCTU BAPUABENIbHOCTWU CEPOEYHOIO PUTMA Y
MHOCTPAHHbLIX OBYYARKOLWMXCA NMOArOTOBUTENBHOIO ®AKYJNIBTETA MEOVMLIMHCKOIO YHUBEPCUTETA
Khrenkova V.V., Abakumova L.V., Gafiyatullina G.Sh. THE FEATURES OF HEART RATE VARIABILITY AMONG FOREIGN
STUDENTS FROM THE PREPARATORY FACULTY OF MEDICAL UNIVERSITY

Yymakoea A.M., Ko6bmsHckuit E. HEKOTOPBIE ®YHKLMOHAIBHBIE NATEPAJTbHBIE MPU3HAKW B NOMYNALIMA
IOXKHO-CUHANCKMX BEAYNHOB

Chumakova A.M., Kobyliansky Eu. SOME FUNCTIONAL LATERAL TRAITS IN THE POPULATION OF SOUTHERN SINAI
BEDOUINS

Wynermha UA. , KocuubiH H.C. TAMK W TPEHWPOBKA TOPMOXEHWA JIEYAT OWCTPECC, OCJIABIAA
PACTOPMAXMBAIOLLEE OENCTBUE CTPECCOPOB

Shulgina G.I., Kositsyn N.S. GAMK AND TRAINING OF INHIBITION TREAT THE DISTRESS, WEAKENING DISINHIBITORY
ACTION OF STRESSORS

OO6y4yeHune n namAaTb
Learning and memory

Anekcangpoeuy [1.C., Cypmanosa M.J1. OPTAHM3ALIA NMCUXONOrO-NEAArOMMYECKOM NOMOLWM MALMEHTAM C
MOCNEACTBUAMN NHCYIIbTOB M YEPEMHO-MO3IOBbIX TPABM. METObl OLIEHK/ COCTOAHNA PEYN, NMAMATU
N OPYIX Bro

Alexandrovich D.S., Surmanova M.L. THE ORGANIZATION OF PSYCHOLOGICAL-PEDAGOGICAL HELP TO THE
PATIENTS WITH STROKE AND TRAUMATIC BRAIN INJURY EFFECTS. METHODS OF SPEECH, MEMORY AND OTHER
HIGHER MENTAL FUNCTIONS EVALUATION

Barmposa P.M. BIIMAHME [OOPCANBHOIO AMUTOAJNIO®YTANIBHOIO TMyTU W CYMPAOMNTUYECKOIO AOPA
MMNOTANAMYCA HA BbINONHEHNE MNTBEBOIO BLIPABOTAHHOIO HABBLIKA

Bagirova R.M. INFLUENCE OF THE DORSAL AMIGDALOFUGAL WAYS AND SUPRAOPTIC NUCLEUS OF
HYPOTHALAMUS ON THE FULFILLMENT OF INDUCED DRINKING REFLEX

Boroaeua T.X., AHgpuaHoB B.B., BuHapckas A.X., lonoByeHko A.H., [Oepsa6uHa W.B., MypaHoBa Jl.H,,
FannytauHoB X.J1. BIIMAHWE AMNMNMWKALUMM OOHOPA OKCWOA A3OTA HA J3JIEKTPUYECKWME XAPAKTEPUCTUKU
MNMPEMOTOPHbIX HEMPOHOB BUHOMPAOHOW YNUTKU

Bogodvid T.Kh., Andrianov V.V., Vinarskaya A.Kh., Golovchenko A.N., Deryabina |.B., Muranova L.N., Gainutdinov Kh.L.
INFLUENCE OF NITRIC OXIDE DONORS APPLICATION ON ELECTRICAL CHARACTERISTICS OF THE PREMOTOR
INTERNEURONS OF TERRESTRIAL SNAILS

Bynasa A.W., FpunueHko 10.B., Anekcanapos t0.U. SKCTMNPECCUA MEHA c-FOS B PETPOCIIIEHMATIBHOW KOPE KPbIC
B YCINOBMAX OCTPOIrO CTPECCA CBA3AHA C UICXOOHbLIM YPOBHEM CTPECCOYCTOWYMBOCTH

Bulava A.l., Grinchenko Y.V., Alexandrov Y.l. FOS EXPRESSION IN THE RAT RETROSPLENIAL CORTEX DURING ACUTE
STRESS DEPENDS ON THE INITIAL STRESS RESISTANCE

raspunos B.B., ApytioHoBa K.P. IENCTBWE AJIKOrONA HA PEANU3ALINIO KOOMEPATMBHOIO MOBEOEHWA Y KPbIC
Gavrilov V.V., Arutyunova K.R. THE EFFECTS OF ACUTE ALCOHOL ADMINISTRATION ON COOPERATIVE BEHAVIOUR
IN RATS

lopuna 5.B., KomneBa l0.K.,, JlonatnHa O.J1., YepHbix A.U., CanmmHa A.B. VMHCYNIMHOPE3NCTEHTHOCTb B
PA3BUTUM HAPYLWEHWA CNOXHbIX ®OPM MOBEAEHUNA N MAMATU MNP XPOHUYECKOWM HEMPOOEMEHEPALIMWA
ANbUFEMMEPOBCKOIO TUMA

Gorina Ya.V., Komleva Yu.K., Lopatina O.L., Chernykh A.l., Salmina A.B. INSULIN RESISTANCE IS DEVELOPMENTAL
DISORDERS OF COMPLEX FORMS OF BEHAVIOR AND MEMORY IN CHRONIC NEURODEGENERATION OF
ALZHEIMER'S TYPE

Fopkmn Al., Kysuna E.A. KOPPENAUMA  OUGPEPEHLIMPOBAHHOCTM  HEMPOHHOW  AKTMBHOCTU
PETPOCMNEHWANBLHOW KOPbI M MAPAMETPOB MHCTPYMEHTAIBLHOIO NOBEAEHUS

Gorkin A.G., Kuzina E.A. CORRELATION BETWEEN RETROSPLENIAL CORTEX NERONAL ACTIVITY DIFFERENTIATION
AND PARAMETERS OF INSTRUMENTAL BEHAVIOR

FNopoxoBa C.A., HukntuHa E.A., MegBepeBa A.B., CaBBateeBa-llonoBa E.B. POJIb NEHA LIMK1 B PErMYnAumu
XPOMOCOMHbIX MEPECTPOEK MNPV OEMCTBUN CTPECCA Y DROSOPHILA MELANOGASTER

Gorochova S.A., Nikitina E.A., Medvedeva A.V., Savvateeva-Popova E.V. THE ROLE OF LIMK1 GENE IN REGULATION OF
CHROMOSOME ABERRATIONS UNDER A STRESS IN DROSOPHILA MELANOGASTER
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lyposa O.A., Kapacesa H.B. COCTOAHME KPOBEHOCHOW CUCTEMbI M BHAMAHUSA Y CTYOEHTOB B TEYEHMUE OHA
Gurova O.A., Karaseva N.V. THE CONDITION OF THE CIRCULATORY SYSTEM AND CONCENTRATION OF STUDENTS
THROUGHOUT THE DAY

3anuenko M.U., MpuropesiH ".A., MepxaHosa I".X. MPOSABNEHNA PABOYEN N OONTOBPEMEHHOM NAMATU Y KPbIC,
PASNTNMYAKOLLMNXCA MO YPOBHKO MMMYJIbCUBHOCTA

Zaichenko M.I., Grigoryan G.A., Merzhanova G.Kh. MANIFESTATIONS OF THE WORKING AND LONG TERM MEMORY IN
RATS, DIFFERING IN THE LEVEL OF IMPULSIVITY

Kupbsnosa T.[. OCOBEHHOCTW UCIMOJIbSOBAHWA ANTOPUTMOB MALLMHHOIO OBYYEHWA MNP NCCNEOOBAHNA
MPOCTPAHCTBEHHOIO MbILLUNEHWNA

Kiryanova T.D. SPECIAL ASPECTS OF THE USE OF MACHINE-AIDED LEARNING ALGORITHMS WHILE SPATIAL
INTELLIGENCE INVESTIGATING

Kosanesa A.B., M'pywko A.N. BIIMAHNE ObIXATEJIbHOIO BOC-TPEHVHIA HA TMTOKA3ATENTM BHUMAHUA B TECTE HA
CNEXEHME 3A MHOXXECTBEHHbLIMA OBBEKTAMW Y CINTOPTCMEHOB

Kovaleva A.V., Grushko A.l. BREATHING BIOFEEDBACK TRAINING AND ATTENTION CHARACTERISTICS IN 3D-
MULTIPLE OBJECTS TRACKING TEST IN ATHLETES

KopuwyHos B.A. «TEOMETPUYECKNM» METO[ COPTUPOBKM CMANKOB
Korshunov V.A. “GEOMETRICAL” METHOD FOR SPIKE SORTING

Kysuna E.A. OCOBEHHOCTU ®OPMUPOBAHNA MHOIO3BEHBEBBLIX MHCTPYMEHTAJIbHBIX HABBIKOB VY KPbIC
Kuzina E.A.CHARACTERISTICS OF CHAINED INSTRUMENTAL LEARNING IN RATS

Kysuna E.A. NSMEHEHUE PACIMPEOENEHUA CMELUNOUYECKON AKTUBHOCTU HEMPOHOB PETPOCMJIEHUANBHOW
KOPbI KPbIC NOCINE OBYYEHNA HOBbIM NMOBEOEHYECKM AKTAM

Kuzina E.A. MODIFICATION IN THE PATTERN OF NEURONAL SPECIFIC ACTIVITY OF THE RAT RETROSPLENIAL
CORTEX AFTER LEARNING NEW BEHAVIOURAL ACTS

Kypauna H.M., Kanuuuna [O.C., XypaBun W.A., BonbHoeBa A.B. B/IMAHWE NMPEHATANBHOMN TUMOKCUWA HA
ACCOUMNATMBHOE OBYYEHUE KPbIC NUHUN BUCTAP

Kurzina N.P., Kalinina D.S., Zhuravin I.A., Volnova A.B. THE EFFECT OF PRENATAL HYPOXIA ON ASSOCIATIVE
LEARNING IN ADULT WISTAR RATS

Neonoea M.K., KouctantuHoe K.B. WCCNEOQOBAHVE BNUAHMA BUOAKYCTUYECKOIO BOSOENCTBUA HA
MHTENNEKTYAJIbHYIO PABOTOCIOCOBHOCTb
Leonova M., Konstantinov K. BIOACOUSTIC IMPACT ON INTELLECTUAL EFFICIENCY

MaptbiHoBa O.B., YkpauHueBa H0.B., CywuHckasa-TetepeBa A.O., Monuwyk A.A. HAMPABJIEHHAA PEAKTUBALUA
CEHCOPHOW NAMATU BO BPEMA MEOJIEHHOBOJIHOBOW ®A3bl CHA

Martynova O.V., Ukraintseva Yu.V., Sushinskaia-Tetereva A.O., Polishchuk A.A. TARGETED REACTIVATION OF SENSORY
MEMORY DURING SLOW WAVE SLEEP

Mypcan6ekosa J1.B. NO3HABATENbHAA OEATENIbHOCTb B CUTYALIUN SK3AMEHA
Mursalbayova L.V. COGNITIVE ACTIVITY IN THE SITUATION OF AN EXAM

MypTasuHa E.M., Mamionbko W.C., XypaBneB bB.B., Jlaszapes WU.O0. B3AUMOCBA3N COUMAJIbBHOIO OlbITA U
MEPAPXNYECKOIO CTATYCA KPbIC CO CKOPOCTbIKO NX OBYYEHUA CITOXHOMY MHCTPYMEHTAJIbHOMY HABBLIKY
BbIBEOPA YCJTOBHbIX CUTHANOB

Murtazina E.P., Matuylko I.S., Zhuravlev B.V., Lazarev I.O. THE RELATIONSHIPS BETWEEN SOCIAL EXPERIENCE AND
HIERARCHICAL STATUS OF RATS WITH THE SPEED OF THEIR LEARNING TO THE INSTRUMENTAL SKILL OF SELF-
SELECTION THE CONDITIONAL SIGNALS AND REINFORCEMENTS IN AN INTERACTIVE ENVIRONMENT

OBuMHHMKOBa J1.U., AHTUnoB B.H., Baknawora O.H. OCOBEHHOCTU ®OPMWPOBAHUA KPEATUBHOCTU Y FOHOLLEW
M OEBYLLEK

Masnosa W.B., PbicakoBa M.I., BpoweBuukasa H.O., AkceHoBa 10.B., Cnusak 10. BJIMAHME YMEHbLIEHNA
OKCMPECCUM PELIENTOPOB JO®AMUHA (D1 U D2) B BA3SONATEPANBbHOWM MUHOANMHE KPbIC HA BbLIPABEOTKY
OBOPOHUTEJIbHbIX PEDNEKCOB

Pavlova I.V., Rysakova M.P., Broshevickaya N.D., Aksenova J.V., Spivak J. THE EFFECT OF AMYGDALAR DOPAMINE
RECEPTOR (D1, D2) DOWNREGULATION ON CONDITIONED DEFENSIVE BEHAVIOR OF RATS

MepwwmHa E. B., Apxunos B.U., KoHakoB M.B., JleBuH C. I'. NCCNEQOBAHWE BNUAHUA LNTOKNHOB N-10 N TdPGeTa-
1 HA TUMNMOKAMIM-3ABUCUMBIE HABBIKN Y KPbIC

Pershina E.V., Arkhipov V.l., Konakov M.V., Levin S.G. STUDY OF CYTOKINE IL-10 AND TGFbeta-1 OF INFLUENCE ON
HIPPOCAMPAL TESTS IN RATS
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Monoe B.A. YYACTVE TMAHHEKCMHOB B MEXAHMU3ME WHAYKUMWM [OEMPUBALMOHHOM MOTEHUMALM
NoNynNAUMOHHBLIX OTBETOB HEVMPOHOB MOJA CAT TMMMNMOKAMIMA

Popov V.A. PARTICIPATION OF THE PANNEXINS IN THE INDUCTION MECHANISM OF DEPRIVATIONAL POTENTIATION
OF POP-SPIKES IN HIPPOCAMPAL CA1 NEURONS

Cobonesa W.B., BaxeHoBa M.K.,, Tlopenos B.IO0. TNCUXOPUN3NONOINMYECKOE WCCNEOOBAHVME ®AKTOPOB,
BNNAKOLWMNX HA MOKASATENN MPON3BOJIbHOIO BHUMAHWUA CTYEHTOB

Soboleva LV., Bazhenova M.K., Gorelov V.Y. PSYCHOPHYSIOLOGICAL RESEARCH ON FACTORS AFFECTING THE
INDICES OF VOLUNTARY ATTENTION OF STUDENTS

CosuHoB A.A., MpuHuenko 10.B., Anekcanppos [0.U. AKTUBHOCTb HEMPOHOB MEPEOHEW (MLUK) 1 SAOHEN (3LK)
LMHIYNAPHOW KOPbLI BO BPEMSA YEPELLOBAHUA HOBbLIX ®OPM MOBEJEHWUA

Sozinov A.A., Grinchenko Yu.l., Alexandrov Yu.l. ACTIVITY OF NEURONS IN ANTERIOR (ACC) AND POSTERIOR (PCC)
CINGULATE CORTEX DURING SWITCHING OF MULTITRIAL TASKS

ConoBbeBa O.A., MNMpowwuH A.T., Kanuuun U.A., N'pyaeHs M.A., lUepctHeB B.B. NMOBEOEHVE CTAPEKOLWMX MbILWEW
MNP XPOHNYECKOM BBEOEHWN AMUNOWOOIEHHBLIX ®OPM AlTb®A-CUHYKNENHA

Solovieva O.A., Proshin A.T., Kalinin I.LA., Gruden M.A., Sherstnev V.V. BEHAVIOR OF AGING MICE AFTER CHRONIC
ADMINISTRATION OF AMYLOIDOGENIC ALPHA-SYNUCLEIN SPECIES

Yucrtosa 10.P., UBnuesa H.M., Nopkuu A.l'., Anekcanapos 0.U. ISMEHEHNA B CTPYKTYPE MHOMBUAOYAJIBHOIO
OMbITA NP AJAMNTALUMKN MHOMBUOA K HEBO3MOXHOCTW WUCMOJNb3OBAHNA PAHEE C®OPMWPOBAHHOIO
OlbITA

Chistova Yu.R., Ivlieva N.P., Gorkin A.G., Alexandrov Yu.l. CHANGES IN INDIVIDUAL EXPERIENCE STRUCTURE WHEN
INDIVIDUAL ADOPTS TO IMPOSSIBILITY OF USING PREVIOUSLY FORMED EXPERIENCE

LlnaroHoBa H.I'., CapgoB B.A., NMetpoBuy O.J1. INYHOCTHLIE OCOBEHHOCTU MHEMUYECKOI'O NMPOLIECCA
Shpagonova N.G., Sadov V.A., Petrovich D.L. PERSONAL FEATURES OF MNEMONIC PROCESS

lWymunos B.H. KPATKOBPEMEHHAA W AOJTTOBPEMEHHAA NMAMATL

MbiwneHue u co3HaHue
Thinking and consciousness

Ba6kuna Y.0. MPEOBJIALAHME NEBOW MOJIOBWHbLI 3PUTENBLHOMO MOMA MO MOKA3ATENAM OKYNOMOTOPHOM
AKTUBHOCTU MNMPU BOCINPUATUW NNLY
Babkina U.D. LEFT VISUAL FIELD DOMINANCE IN OCULOMOTOR ACTIVITY DURING FACE PERCEPTION

Edmmosa B.J1. PAKTOP BPEMEHU 1 CEHCOMOTOPHAA MHTEIMPALUMA: NMOCTYPOIrPAPUYHECKOE OBCNEOOBAHNE
MNAJLWWX WKOJIbHUKOB C TPYAHOCTAMU B OBYHEHWW OO U NMOCNE TPEHUHIA

Efimova V.L. TIMING AND SENSORY MOTOR INTEGRATION: A POSTUROGRAPHY STUDY OF YOUNG SCHOOLERS
WITH LEARNING DIFFECULTIES BEFORE AND AFTER TRAINING

Ecdumosa B.J., TamoxHukoe W.A., Poxkoe B.M. OMbIT MPUMEHEHWA PUTMWYECKON TPACHKPAHWANGHOW
MATHUTHOM CTUMYNAUMN (pTMC) Y MIAOWMX LWKOMNbHUKOB C CUMHOPOMOM OE®ULMTA BHUMAHUA U
MMMEPAKTUBHOCTbLIO

Efimova V.L., Tamozhnikov |.A., Rozhkov V.P. CASE RECORD OF THE USE OF RHYTHMIC TRANSCRANIAL MAGNETIC
STIMULATION (rTMS) FOR CHILDREN WITH ATTENTION DEFICIT HYPERACTIVITY SYNDROME

KanyHukoB W.E., ®omunuesa O.A. BIMAHNE NMPAVMUHIA HA XAPAKTEPUCTUKU BbISBAHHBLIX MOTEHLMAMNOB MPU
MnoanoPOroBoOM NPEABABIEHN 3PUTENBbHbLIX CTUMYJIOB

Kanunikov I.E., Fomicheva D.A. ELECTROPHYSIOLOGICAL RESPONSES OF SUBLIMINAL VISUAL STIMULI AFTER
PRIMING

Konanapse P.A. LUATW 3A MPEOESI YYBCTBEHHOIO MMPA B MUP YMOMOCTUIAEMbIV KAK NMYTb K MOCTPOEHWIO
HOBOW BMONOr W, MEAVLHEI, NMCUXONOrn, COLMONOrnn

Kopaladze R. A. STEPS BEYOND THE SENSIBLE WORLD INTO THE INTELLIGIBLE WORLD AS A WAY TO BUILD THE
NEW BIOLOGY, MEDICINE, PSYCHOLOGY, AND SOCIOLOGY

KopHuenko A.®. OCOBEHHOCTU MbIWNEHWA N CO3HAHMA KAK NMO3HABATEJIbHbBIX MCUXUYECKMX NMPOLECCOB
Kornienko A.F. FEATURES OF THINKING AND CONSCIOUSNESS AS COGNITIVE PSYCHICAL PROCESSES

MNaenoea A.B. ICCNEJOBAHVE BN/AHNA KOTHUTUBHBLIX CTUNEW HA YCMELWHOCTbL B YCBOEHUN MATEMATUKMN
METOOOM MNHMMAJBHOIO NMOKPbLIBAIOLWEIO JEPEBA

Paviova A.V. INVESTIGATION OF THE EFFECT OF COGNITIVE STYLES ON THE SUCCESS IN LEARNING
MATHEMATICS BY MINIMUM SPANNING TREE METHOD
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Metpaw B.B., Nlutaeea M.N. PE30OHAHCHO-KOMMYHUKALIMOHHOE B3AMMOLOEWCTBME HEMPOCTPYKTYP -
BA30BbLIN MEXAHW3M MbILWNEHUSA M CO3HAHUSA
Petrash V.V., Litayeva M.P. RESONANTLY-COMMUNICATIONAL INTERACTION OF NEUROSTRUCTURES AS THE BASIC
MECHANISM OF THINKING AND CONSCIOUSNESS

MnexaHoa J1.H. OCOBEHHOCTU VIHTEPI'JPETALI,VIVI APXEOJOIMMYECKOIO NCTOYHUKA B CBETE YKOPEHEHHOIO B
CO3HAHUW BITUAHWA MPOLWLEALLINX BOWH
Plekhanova L.N. INTERPRETATION OF THE ARCHAEOLOGICAL SOURCE UNDER THE INFLUENCE OF PAST WARS

Ps6umkoBa H.A., Beuy J1.B., Edwmmosa B.J., [Mepecnenn N.U] BEPOATHOCTHOE MMPOrHO3MPOBAHME:
®OPMWUPOBAHWE YCMELWHOIO BYAYLErO

Ryabchikova N.A., Efimovfa V.L., Betz L.V, PROBABILITY PROGNOSIS: THE DEVELOPMENT OF A
SUCCESSFUL FUTURE

Ubirankoe B.[l. KAK MOXKHO YMPABNATL COSHAHWEM: MOJE/b Orch OR MPOLIECCOB B HEVPOKOMIMBLIOTEPE
Tsygankov V.D. HOW TO MANAGE CONSCIOUSNESS: Orch OR MODEL PROCESSES NEUROCOMPUTER

Yepkacosa A.C. BIIMAHWE CWIbl BO3BYXXOEHNA HEPBHbLIX NMPOLIECCOB HA ACCOLIMATUBHBIE PEAKLIA
Cherkasova A.S. NERVOUS SYSTEM EXCITATION INFLUENCE ON THE ASSOCIATIVE REACTIONS

HenpoHanbHble MeEXaHU3Mbl KOTHUTUBHbIX NPOLIECCOB
Brain mechanisms of cognitive processes

Angapkut E.K. MEXAH/3Mbl OLIEHKW BPEMEHW B BUMOLAINBHOW PEAKLV BbIBOPA
Aidarkin E.K. THE TIME EVALUATION’S MECHANISNS OF BIMODAL CHOICE REACTION

AnekcaHgpoB A.A., MemetoBa K.C., CraHkeBuu JI.H., KhszeBa B.M. WCCINEOOBAHME HEMPOHAINBHOWM
MNACTUYHOCTW B NPOLUECCE OBYYEHNA HESBHAKOMbIM CITOBAM

Apedbesa A.B., dateeea H.M. OCOEEHHOCTW NATEPAJIbHON OPTAHUSALIMM MOS3IA Y OETEW C PEYEBLIMMU
HAPYLWEHWAMA

Arefyeva A.V, Fateeva N.M. THE FEATURES OF LATERAL BRAIN'S ORGANIZATION OF CHILDREN WITH SPEECH
DEFECTS

Kn6puk A.A., YwakoB B.Jl., HaropHaa M.A., KaptawoB C.U., KopocteneBa A H., Manaxos A.Il., OpnoB B.A,
CkuteBa J1.U., UBaHosa 0.0., KyapsiBuesa A.C., 3onotyxuH B.A. VICCIIENOBAHME CTPYKTYPbl YCTHOW PEYM
METOOOM ©®MPT

Kibrik A.A., Ushakov V.L., Nagornaya M.A., Kartashov S.l., Korosteleva A.N., Malakhov D.G., Orlov V.A., Skiteva L.I.,
Ivanova O.0., Kudryavtseva A.S., Zolotukhin V.A. A STUDY ON THE ORAL SPEECH STRUCTURE BY MEANS OF FMRI

Kynaynbsan O.J1., Anpapkun E.K., KyngynbsaH H0.J1., CtapoctnH A.H., Bu6oB M.F0. OCOBEHHOCTW CIEKTPAJIbHbIX
XAPAKTEPUCTUK 33I B MPOLIECCE PEWEHNA BEPBAJIIbHBLIX N HEBEPBAJIBHbLIX 3A0AY

Kundupyan O.L., Aydarkin E.K., Kundupyan Yu.L., Starostin A.N., Bibov M.Y. SPECTRAL EEG-FEATURES DURING VERBAL
AND NON-VERBAL TASK SOLVING

Maenoeckaa M.A. WCCIIEJOBAHMWE ?bISBAHHOM 3 PUTMWYECKOM AKTUBHOCTM MOS3rA B YCNOBKAX
OAHOMOOANBHOM N KPOCCMOAAJIbHOW CEHCOPHOW MACKNPOBKN
Pavlovskaya M.A. THE STUDY EVOKED RHYTHMIC BRAIN ACTIVITY IN UNIMODAL AND CROSSMODAL MASKING

MpueoaHoea E.I0., Bonbd H.B. MPVBNEYEHVE MPOLIECCOB KOHTPONA MPW OLEHKE KPEATMBHOW WOEW HA
SAKIMIOYUTENIBHOM 3TAME PELWEHWA OVMBEPFETHOW 3ALAUM: PA3NNYUMA MEXOY MONOALIMA N MOXUNLIMA
NCIMbITYEMbIMA

Privodnova E.U., VolIf N.V. INVOLVEMENT OF CONTROL PROSESSES DURING CREATIVE IDEA EVALUATION AT THE
FINAL STAGE OF DIVERGENT PROBLEM SOLVING: DIFFERENCE BETWEEN YANG AND OLD SUBJECTS

Paguenko T.C., MpomoB K.H., KopcakoBa-Kpeith M.H., ®epotueB A.UN. OBEPABEOTKA PACCTOAHUA TOHAJTbHOW
MoOvInAunMnm B MY3bIKAJIbHbIX ®PA3AX. WCCINEOOBAHME C TMPUMEHEHWMEM TEXHUKW PEFMCTPALUA
COBbITUNHO CBA3AHHbLIX MOTEHLMANOB

Radchenko G.S., Gromov K.N., Korsakova-Kreyn M.N., Fedotchev A.l. PROCESSING OF TONAL MODULATION DISTANCE
IN MUSICAL FRAGMENTS. AN ERP STUDY

CaBocTtbsiHOB A.H., BouapoB A.B., BasoskuHa [.B., PbimapeBa l0.M., KaBan-oon Y.H., Kapnosa A.l'., BopucoBa H.B.,
Kuszes I".I". BBAVUMOCBSA3b 33I PEAKLIMA NMPU PACMO3HABAHU SMOLIMOHAINBHBIX CTUMYNIOB C ANNENBbHbLIMW
MNONIMMOP®U3MAMU TPAHCIMNOPTEPA CEPOTOHWHA Y MPEOCTABUTENEN PA3NNYHbLIX 3THUYECKUX MTPYNM B
CBUPU

Savostyanov A.N., Bocharov A.V., Bazovkina D.V., Rymareva Yu.M., Kavai-ool U.N., Karpova A.G., Borisova N.V.,
Knyazev G.G. CONNECTION OF THE EEG REACTIONS DURING RECOGNITION OF EMOTIONAL-RELATED STIMULI
WITH ALLELIC POLYMORPHISMS OF SEROTONIN TRANSPORTER IN THE PEOPLE FROM DIFFERENT ETHNICAL
GROUPS IN SIBERIA

15



International Congress
“Neuroscience for Medicine and Psychology”
Sudak, Crimea, Russia, May 30-June 10, 2017

Cnasyukasa M.B., KapenuH C.A., KoteHeB A.B. 33I' KOPPENATbI NMOArOTOBKM U TOPMOXEHWA CAKKAObI B
NAPAONTME «GO/NO GO»
Slavutskaya M.V., Karelin A.S., Kotenev A.V. EEG CORRELATES OF SACCADIC PREPARATION AND INHIBITION IN THE
«GO / NO GO» PARADIGM

Cokonoga J1.B., Yepkacosa A.C. TOMOIPA®KA dYHKLIMOHANBHBIX CBA3EN OBTACTEN KOPbI MO3IA MPU YTEHUMU
PA3HbIX FPAMMATUYECKUX KOHCTPYKLI PYCCKOIO A3bIKA

Sokolova L.V., Cherkasova A.S. FUNCTIONAL CONNECTIONS TOPOGRAPHY OF CORTICAL REGIONS WHILE READING
DIFFERENT GRAMMATICAL STRUCTURES OF THE RUSSIAN LANGUAGE

dunatoB M.A., Konocosa A.WU., Makeesa C.B., lNpuropbeBa C.B. POJIb JIATEPANU3ALMN MO3IA YEJIOBEKA B
PEAN3ALMN MHEMWYECKWX ®YHKLM YENOBEKA C NMO3NLMIA TEOPUN XAOCA-CAMOOPIAHN3ALIMA

Filatov M.A., Kolosova A.l., Makeeva S.V., Grigorieva S.V. THE ROLE OF HUMAN BRAIN LATERALIZATION ON MEMORY
FUNCTIONS FROM THE STANDPOINT CHAOS-SELF-ORGANIZATION THEORY

®domuHa A.C., Aiipgapkun E.K. WCCNELOBAHME HEWPO®U3NONOIMMYECKNX MEXAHM3MOB YCMELWHOCTU
PELEHNA APUGMETUYECKUX MPUMEPOB B YCNOBWAX MAPAOUIMbl ABOMHbLIX 3AOAY

Fomina A.S., Aydarkin E.K. THE STUDY OF NEUROPHYSIOLOGIC MECHANISMS OF SUCCESSFUL TASK’'S SOLUTION
IN CONDITION OF DUAL-TASK PARADIGM

YepHbiwee bB.B., Hoeukoe H.A., Bpeisranoe [.B., Hypucnamoa IO.M., Xoxukawsunm H.A. KOMHUTUBHGIN
KOHTPO/b: HOBbLIE MO3IrOBbIE MEXAHW3MbI, BbIABJIEHHLIE C MOMOLLBKO YACTOTHO-BPEMEHHOIO AHAIN3A
QNEKTPOSHLIEGANOrPAMMbI MPWY BbIMOMHEHUN 3KCNEPUMEHTANNBHBIX 3AOAY C BbICOKOM HAIMPY3KOW HA
BHUMAHUNE

Chernyshev B.V., Novikov N.A., Bryzgalov D.V., Nurislamova Y.M., Zhozhikashvili N.A. COGNITIVE CONTROL: NOVEL
BRAIN MECHANISMS REVEALED BY TIME-FREQUENCY ANALYSIS OF THE ELECTROENCEPHALOGRAM UNDER
EXPERIMENTAL TASKS INVOLVING HIGH ATTENTIONAL LOAD

Yepubiwesa E.I'., Xoxukawsunu H.A., INasapes W.E., Candynuna K.3., Bpbisranos [.B., YepHbiwes b.B.
CBA3bLIBAHME MPU3HAKOB MPW LIENTOCTHOM BOCMPUATUN OBBEKTOB: BSAMMOJENCTBME BOCXOOALMX W
HNCXOOALWMX MO3IroBblIX MEXAHM3MOB

Chernysheva E.G., Zhozhikashvili N.A., Lazarev |.E., Saifulina K.E., Bryzgalov D.V., Chernyshev B.V. FEATURE BINDING
UNDER HOLISTIC OBJECT PERCEPTION: THE INTERPLAY OF BOTTOM-UP AND TOP-DOWN BRAIN MECHANISMS

YnxkenkoBa P.A. AKTVBHOCTb HEMPOHOB CEHCOMOTOPHOW KOPbl MPU COYETAHUM BHYTPUKOPKOBLIX
PASOPAXEHUIA B UHTAKTHBLIX YCIIOBUAX U MOCTIE N30MALMM EE YYACTKA

Chizhenkova R.A. ACTIVITY OF NEURONS OF THE SENSORIMOTOR CORTEX DURING COMBINATION OF
INTERCORTICAL STIMULATION IN INTAXT CONDITION AND AFTER NEURONAL ISOLATION OF ITS HART

Yypukoea M.A., ®egotosa A.A., Cnaeyukas M.B. NATEHTHbIV NMEPUNOL CAKKAOUYECKMX OTBETOB U MAPAMETPLI
CBA3AHHBLIX C COBbITUEM NMOTEHUNANOB MO3I'A B CXEME «GO/NO GO DELAY»

Churikova M.A., Fedotova A.A., Slavutskaya M.V. SACCADES LATENCY AND EVENT-RELATED BRAIN POTENTIALS
PARAMETERS IN THE “GO/NO GO DELAY” SCHEME

YyaH E.H., bBwuprwokoBa E.A,, MwupoHwok MW.C., PaBaeBa M.IO.,, MaptbiHeHko A.C. WV3MEHEHUE
MNMCUXODPUINONOTMYECKNX MOKA3ATENEN U NMPOMPUOPELIENTUBHOIO KOHTPONSA Y CMIOPTCMEHOB BbICLIEN
KBAINMTNOUKALINN N YCNOBHO 300POBbLIX UCMBbITYEMbIX

Chuyan E. N., Birukova E. A., Mironyuk I. S., Ravaeva M. Yu., Martynenko A.S. THE CHANGE OF PSYCHOPHYSIOLOGICAL
INDICATORS AND PROPRIORECEPTIVE CONTROL OF HIGH QUALIFICATION ATHLETES AND HEALTHY VOLUNTEERS

Wymunos B.H. JMHAMUYECKOE PEMNYNIMPOBAHME KO3®OPULIMEHTA PASMHOXEHWA CUIHAIIOB B MOSIIE U
KPUTEPUW BABEPLLEHWA PACNO3HABAHWA

flpeuy M.10., LLlaposa E.B., 3ainues 0.C. CPABHUTEJIbHbLIA 33" AHAIIM3 CUCTEMHOM OPIHUSALIMK YMNPABAIOLLMX
®YHKLNW B HOPME ¥ MPW OMYXONEBOM MOPAXEHWM NOBHbLIX AONEN (HA MOLENW 3AOAUM CHETA)

Yarets M.Y., Sharova E.V., Zaytsev O.S. COMPARATIVE EEG ANALYSIS OF THE SYSTEM ORGANIZATION OF
EXECUTIVE FUNCTIONS IN NORMAL AND NEOPLASTIC LESIONS OF THE FRONTAL LOBES (ON THE MODEL OF THE
SILENT COUNTING TEST)

MNMcuxmnyeckme paccTponcTBa: MeXaHU3MbI U Tepanus
Psychiatric disorders: mechanisms and therapy

Anekcangpoga H.LL., Anekcangposa O.A. UMMPECCUBHASA (CEHCOPHAS) ANATIUA: OT HABJIKOAEHWN K TEOPUU U
OT TEOPUW K NMPAKTUKE.

Alexandrova N.Sh, Alexandrova O.A. IMPRESSIVE ALALIA (RECEPTIVE LANGUAGE DISORDER (F80.2 MKB=10): FROM
OBSERVATIONS TO THEORY AND FROM THEORY TO PRACTICE.
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BocTpukoe B.M., Konomeeu H.C., YpanoBa H.A. JE®VLUNT ONUTOOEHOPOLIMTOB B NMPE®POHTANIBHOWM KOPE MPW
LLN3ODPPEHNU (ayToncuinHoe cTepeonornyeckoe nccregoBaHue)

Vostrikov V.M., Kolomeets N.S., Uranova N.A. DEFICIT OF OLIGODENDROCYTES IN THE PREFRONTAL CORTEX IN
SCHIZOPHRENIA (a postmortem stereological study)

Fop6aueBckas H.J1., BepwuHuHa H.B., Ko63oBa M.I1., MamoxuHa Y.A., OaHunuHa K.K. BOSPACTHbLIE W3BMEHEHUNA 33I
M MCUXONOTMYECKMX MOKASATENEW MPU CUHOPOMAIbHbLIX Y HE CUHOPOMAJBHbIX ®OPMAX PACCTPOWCTB
AYTUCTUYECKOIO CIEKTPA (PAC)

Gorbachevskaya N.L., Vershinina N.V., Kobzova M.P., Mamohina U.A., Danilina K.K. AGE-RELATED CHANGES IN EEG AND
PSYCHOLOGICAL PARAMETERS IN SYNDROMAL AND NON—SYNDROMAL FORMS OF AUTISM SPECTRUM
DISORDERS (ASD)

Mewepsikos A.®., Bopucosa E.B. HENPO®UINONOMMYECKME MEXAHWU3Mbl ®OPMUPOBAHUSA 3ABUCKMOIO
MOBEAEHWA
Meshcheryakov A.F., Borisova E.V. NEUROPHYSIOLOGICAL MECHANISMS OF FORMATION OF DEPENDENT BEHAVIOR

OsuyapoBa A.E. CUXOPUNSNONOIMHYECKME WHOMKATOPbLI MPOM3BOJSIbBHOIO BHUMAHWMA B HOPME W TPU
CNMHOPOME OEPULINTA BHUMAHUNA N TUMEPAKTUBHOCTU

Ovcharova A.E. PSYCHOPHYSIOLOGICAL INDICATORS OF VOLUNTARY ATTENTION IN NORM AND ATTENTION
DEFICIT HYPERACTIVITY DISORDER

Napderos E.A., Mnyxuukos WU.B. HEWPOIMCKXONOMMYECKUM MOAXOL K MCUXWUYECKMM PACCTPOWCTBAM,
PEANM3YIOWWMMCA B MPOCTPAHCTBE KOXXHOIO MNMOKPOBA (HA MPUMEPE OEPMATO30MHOMO EPEJA)

Parfenov E.A., Pluzhnikov I.V. NEUROPSYCHOLOGICAL APPROACH TO PSYCHOLOGICAL DISORDERS IN THE SPHERE
OF SKIN (ON THE EXAMPLE OF DELUSIONAL INFESTATION)

UHTerpaTnBHas neaTenbHOCTb HEPBHOW, MUMMYHHOW M 3HOOKPUHHOMW CUCTEM
Integrative activity of nervous, immune and endocrine systems

AnTponosa J1.K., [OpyXuHuH B.10., KynukoB B.HO. AHANN3 BAPWABEJIbHOCTU CEPOEYHOIO PUTMA TPU
KOrHUTUBHOW HATPY3KE
Antropova L.K., Druzhinin V.Yu., Kulikov V.Yu. ANALYSIS OF VARIABILITY OF HEART RHYTHM IN COGNITIVE LOAD

AunTtponoBa J1.K., AHgpoHHukoBa 0.0., OcuHueBa A.A., KynukoB B.1O., Kosnora J1.A. COGEHHOCTW/ B3ANMOCBA3N
AJAMNTALUMM U OMOLIMOHANBHOIO WUHTENNEKTA JIMYHOCTU B 3ABUCUMOCTM OT  MEXMONYLAPHOMN
CMNEUMATTIN3ALUMN MOS3IrA

Antropova L.K., Andronnikova 0O.0., Osintseva A.A., Kulikov V.Yu., Kozlova L.A. ESPECIALLY THE RELATIONSHIP
ADAPTATION AND EMOTIONA INTELLIGENCE PERSONALITY ACCORDING SPECIALIZATION INTERHEMISPHERIC

Benosa O.B., HoBoceneukas A.B., KptoukoBa A.B., MockBuHa C.H., NHozemueB A.H. TUMUYECKNE MENTUObI KAK
MEOMATOPbI B3AVIMOAENCTBUA MUMMYHHOW, HEPBHOW U 3HOOKPUHHOM CUCTEM

Belova O.V., Novoseletskaya A.V., Kryuchkova A.V., Moskvina S.N., Inozemtsev A.N. THYMIC PEPTIDES AS MEDIATORS
OF INTERACTION BETWEEN THE IMMUNE AND NERVOUS SYSTEMS

DanmensaH U.A., CapkucsaH B.P., KoctanaH A.Jl., KapamsH I'.I"., Capkucan P.LU. HEMHBA3VBHAA OUATHOCTUKA PAKA
KOXXW Y BEJbIX MbILEN
Danielyan I.A., Sargsyan V.R., Kostanyan H.L., Karamyan G.G., Sargsyan R.Sh. NONINVASIVE DIAGNOSIS OF SKIN
CANCER IN WHITE MICE

Oepkay K.B., 3axapoBa W.O., PomaHoBa W.B., CopokoymoB B.A., lUnakos A.O. BJIMAHUE WNHTPAHASAJIBHO
BBEOEHHOIO NENTWMHA HA AKTUMBHOCTb JNEMNTUHOBOW CUIHANTBHOW CUCTEMblI B TMMOTANAMUYECKMX
HEMPOHAX KPbIC

Derkach K.V., Zakharova 1.0., Romanova |.V., Sorokoumov V.N., Shpakov A.O. THE EFFECT OF INTRANASALLY
ADMINISTERED LEPTIN ON THE ACTIVITY OF LEPTIN SIGNALING SYSTEM IN HYPOTHALAMIC NEURONS OF RATS

Ucxakosa M.P., Cugoposa M.B., FlaBpunosa C.A. BIIMAHVE METUAOB IX N X, PPATMEHTOB MCP-1, CTUMYJIATOPA N
MHIMBUTOPA MUTPALIMN MOHOUWTOB/MAKPO®AITOB HA BOCCTAHOBNEHME oYHKLUWW CEPOUA Y KPbIC C
MHOAPKTOM MUOKAPLA

KproukoBa A.B., NHo3semueB A.H., Benosa 0O.B., MockBuHa C.H. BJIIMAHNE MMMYHOAKTUBHbLIX MPEMNAPATOB N3
TUMYCA N KOXXWN HA HEMPOHO-MMNAJIbHBIE COOTHOLWLEHWA B TPEX CTPYKTYPAX MOS3IA KPbIC

Kryuchkova A.V., Inozemtsev A.N., Belova O.V., Moskvina S.N. THE INFLUENCE OF THYMUS AND SKIN IMMUNOACTIVE
DRUGS ON NEURONO-GLIAL INDEX IN THREE RAT BRAIN STRUCTURES

MuxpuHa A.A., PomaHoBa W.B., Muxaunosa E.B., lUnakoB A.0. VMMYHOXVMWUYECKWE [OOKA3ATEJIbCTBA
NOKANM3ALIN  MENAHOKOPTUHOBbLIX W JIEMTUHOBBLIX PELEEMTOPOB HA TENAX CEPOTOHWHEPTMYECKUX
HEWPOHOB B AQPE LLBA 1 B BEHTPAIIbHOU TETMEHTAPHOW OBJTACTU Y KPbIC
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Mikhrina A.A., Romanova |.V., Mikhailova E.V., Shpakov A.O. IMMUNOCHEMICAL EVIDENCES OF LOCALIZATION OF THE
MELANOCORTIN AND LEPTIN RECEPTORS ON THE SEROTONINERGIC NEURONS IN RAPHE NUCLEUS AND
VENTRAL TEGMENTAL AREA IN RATS

Mypapocunoga J1.U., OnekceHko I1.J1., Kepumosa A.3. BIMAHUE N3MEHEHWA HEWPO3HOOKPUHHOW PEMYNALMA
HA OCOBEHHOCTW NOBEAEHWA Y OETEW MPU BPOHXWAJIBHOM ACTME.

Muradosilova L.I., Oleksenko L.L., Kerimova A.E. EFFECT OF CHANGES ON THE FEATURES NEUROENDOCRINE
REGULATION OF BEHAVIOR IN CHILDREN WITH BRONCHIAL ASTHMA.

MyxamepxaHos 3.K. ®YKOUIAH — HOBbIA NMPUHLNM MPODUNAKTUKA N NEYEHUA ONABETA

Mopowenko A.B. CTOPOHA  PACMONOXEHUA  OMyXOnMn B KAYECTBE  JIATEHTHOIO  ®AKTOPA
NMMYHOTMCTOXNMNYECKOT O KITACCUOUNKATOPA PAKA MOJIOYHOW XENE3bI

Poroshenko A.B. ONE-SIDEDNESS AS A LATENT FACTOR OF THE IMMUNOHISTOCHEMICAL CLASSIFIER FOR BREAST
CANCER

PomaHoBa U.B., MuxpuHa A.A., Muxamnnosa E.B., LLinakoB A.O. JIOKAJTM3ALNA JOPAMNHOBBLIX N CEPOTOHNHOBbIX
PELIEMTOPOB HA TENAX POMC- 1 NPY-HEMPOHOB APKYATHOIO A0PA M’MMOTANTAMYCA KPbIC /1 MbILLEN
Romanova |.V., Mikhrina A.A., Mikhailova E.V., Shpakov A.O. THE LOCALIZATION OF THE DOPAMINE AND SEROTONIN
RECEPTORS IN POMC- AND NPY-NEURONS OF ARCUATE NUCLEUS OF THE HYPOTHALAMUS OF RATS AND MICE

Co6onesa E.M., Kanapse H.H. ®YHKUWMOHANLHAA AKTVBHOCTb 3MUOU3A, LIMTOKMHOBLIA MPOGUNL U
COCTOAHNE CUCTEMbI RANKL/OPG Y BOJbHbIX HOBEHWIbHBIM PEBMATOUMOHBLIM APTPUTOM HA O3TAIE
CAHATOPHO-KYPOPTHOW PEABUITUTALIMN

Soboleva E.M., Kaladze N.N. FUNCTIONAL ACTIVITY EPIPHYSIS, CYTOKINE PROFILE AND RANKL / OPG STATUS IN
PATIENTS WITH JUVENILE RHEUMATOID ARTHRITIS AT SANATORIUM STAGE OF REHABILITATION

YmapoBa B.A., KypeHkosa A.[., MaBpunosa C.A. TYYHbIE KNETK/ CEPOLUA B BOCMANUTENBHOW PEAKLIMU MPU
VMWEMMYECKOM NOBPEXOEHNN MWOKAPLA.

Umarova B.A., Kurenkova A.D., Gavrilova S.A. CARDIAC MAST CELLS IN THE INFLAMMATORY RESPONSE UNDER
ISHEMIC MYOCARDIAL INJURY

®ununnosa E.B., Jlecoea E.M., CaBokmna O.B. 3ABUCKMOCTb WHTENNEKTYANbHLIX CMOCOBHOCTEW U
®U3NYECKOWM BLIHOCNMBOCTW XKEHLLMH OT ®A3 NOJIOBOIO LIMKINA

Filippova E.B., Lesova E.M., Savonina O.V. DEPENDENCY INTELLECTUAL ABILITIES AND PHYSICAL ENDURANCE OF
WOMEN FROM PHASES OF THE SEXUAL CYCLE

LanxenucnamoBa M.B., Qukononbckasa H.B., Bunanosa .A., CutaukoB ®.I"., dupcosa 0.1. BO3PACTHO-MNONOBbLIE
OCOBEHHOCTU U MEXAHW3MbI ADAMNTALUWW OETEN K NOKANBHOW CTATUYECKOWM HATPY3KE

Shaikhelislamova M.V., Dikopolskaya N.B., Bilalova G.A., Sitdikov F.G., Firsova Ju.D. AGE AND SEX FEATURES AND
MECHANISMS OF ADAPTATION TO LOCAL CHILDREN STATIC LOAD

Hevipocmanonorusa ceHCopHbIX cuctem
Neurophysiology of sensory systems

AnuwbiH6ekoBa I, XXakuH A., EcenxaHoBa I'., Beiicetaes P. Ob NICTUHHOM MEXAHU3ME KOJIEBAHUA MTOJTIOCOBbLIX
CBA3OK NP1 3BYKOOBPA3OBAHUIA

Alshynbekova G., Zhakin A., Eselkhanova G., Beisetayev R. OF THE NRUE MECHANISM OF VIBRATIONS OF THE VOCAL
CORDS DURING PRODUCTION

Angpeea W.I'., OropoanukoBa E.A., MBozgeBa A.M., Mak C.M. NMOMEXOYCTOMYMBOCTbL PEYEBOIO CIYXA B
YCNOBNAX CBOBOAHOIO MoJiA

Andreeva I.G., Ogorodnikova E.A., Gvozdeva A.P., Pak S.P. RELEASE FROM MASKING DUE TO SPATIAL SEPARATION OF
SPEECH SOURCES IN THE FREE-FIELD

BaxeHoBa E.10., MepkynbeBa H.C., Bewmukunn A.A., N'opckun O.B., NMaBnoBa H.C., Mycuenko MN.E. NCCINEOOBAHVE
CMNUHATBbHbIX MEXAHM3MOB COMATOBWCLEPAJTbHON MHTEMPAUNN JIOKOMOTOPHOW n
MOYEBBIOENUTENBHOW CUCTEM

Bazhenova E.Y., Merkulyeva N.S., Veschickii A.A., Gorsky O.V., Pavlova N.S., Musienko P.E. SPINAL INTEGRATIVE
CONTROL OF LOCOMOTOR AND URINARY SYSTEMS

BasuaH B.X., CepkoB A.H. OCHOBHLIE 3TAlbl PASPABOTKM N CO3OAHUNA KOPTUKAJIIBHOIO 3PUTEJIBHOIO
MPOTE3A

Baziyan B.Kh., Serkov A.N. THE MAIN STAGES IN THE DEVELOPMENT AND CREATION OF A CORTICAL VISUAL
PROSTHESIS
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Bu6bukos H.I'. OLIEHKA M3MEHEHWY BO3BEYAUMOCTW CIYXOBbIX HEMPOHOB MOCHE MEHEPALIM CIMAVKA
Bibikov N.G. ESTIMATES OF THE EXCITABILITY CHANGES AFTER SPIKE GENERATION IN THE AUDITORY NEURONS

BopoHkoB TI.C. ®EHOMEHbI «MHBEPCUA CETYATKW» W «TOMOIMPAPUHECKME 3PUTENBbHBLIE TMPOEKLUWNW».
ABNAOTCA I OHU dYHKLUMNOHANBHO 3HAYNMbBIMN?

Voronkov G.S. THE PHENOMENA “RETINA INVERSION” AND “TOPOGRAPHIC VISUAL PROJECTIONS”. ARE THEY
FUNCTIONALLY SIGNIFICANT?

Dxoc 10.C., Kanununa .M. OCOEEHHOCTU KOFHUTUBHbLIX 3PUTENbHBLIX MOTEHLMANOB P300 Y AETEW-CEBEPAH
7-8 NET

Dzhos Yu.S., Kalinina L.P. COGNITIVE VISUAL POTENTIAL P300 FEATURES IN CHILDREN-NORTHERNES AGED
7-8 YEARS

3BaruHa H.B., Taneesa A.1. OCOBEHHOCTW 3PUTENBHOIO BOCIPUATUNA TEKCTA C OLUMBKAMU N BE3
Zvyagina N., Taleeva A. FEATURES OF VISUALPERCEPTION THE TEXT WITH ERRORS AND WITHOUT

Kanununa JLIM., Pesta A.M., xoc 10.C. OLIEHKA ®YHKUMOHAJIbHBIX MCXOOOB OrEPATUMBHOIO JNEYEHUA
KOCOIMMA3W/A Y OETEN C MOMOLLIO PEFUCTPALMK YPOBHA MOCTOAHHLIX MOTEHLMANOB FOTOBHOIMO MO3TrA
Kalinina L.P., Revta A.M., Dzhos Yu.S. DC-POTENTIALS FOR EVALUATION OF THE FUNCTIONAL OUTCOMES OF
STRABISMUS SURGERY IN CHILDREN

Knounxuna E.M., Axankuna E.C., MaBspunosa C.A. OCOEEHHOCTW U3MEHEHWA 3NMEKTPUYECKOW AKTUBHOCTU
CETYATKN N COCYOOB MASHOIo AHA Y KPbIC C BbI3BBAHHbLIM CTPEMTO30TOLNHOM CAXAPHLIM ANABETOM
Klochikhina E.M., Akhapkina E.S., Gavrilova S.A. CHANGES IN RETINAL ELECTRICAL ACTIVITY AND FUNDUS VESSELS
IN RAT MODEL OF STREPTOZOTOCIN-INDUCED DIABETES

KoueBanuHa M.IO., MoposoBa O.B., TpyHoB B.I'., PoguoHoBa E.N. OBOHAHVE N KOTHNTWBHbLIE CMMOCOBHOCTU
COBAK B MOWCKE MAPKEPOB OHKONOMMYECKWX 3ABONEBAHUN

Kochevalina M.Yu., Morozova O.V., Trunov V.G., Rodionova E.Il. THE DOG’'S OLFACTION AND COGNITIVE CAPACITY IN
SEARCH FOR CANCER MARKERS

Norvvosa H.A., Nocesa E.B., Mavos H.B., Maepunoe B.B. CHWXEHWE 3KCIMPECCWM C-FOS B MOTOPHOW,
PETPOCTNEHWANIBHOM N 3PUTENBHOW KOPE Y KPLIC JIMHUWN LONG-EVANS, BbIPOCLUMX B TEMHOTE

Loginova N.A., Loseva E.V., Panov N.V., Gavrilov V.V. REDUCED C-FOS EXPRESSION IN MOTOR, RETROSPLENIAL AND
VISUAL CORTICES AFTER EARLY VISUAL DEPRIVATION IN LONG-EVANS RATS

Nakco E.E., ®ponosa 0.B. PEYEBOE 1 KOTHNTUBHOE PA3BUTUE OETEN C PACCTPONCTBAMU AYTUCTUYECKOIO
ClMNEKTPA

Lyakso E.E., Frolova O.V. SPEECH AND COGNITIVE DEVEVELOPMENT OF CHILDREN WITH AUTISM SPECTRUM
DISORDERS

Husamoe C.B., Bubukoe H.I. B3AMMOSABUCVMOCTb WMMNYNbLCALMKM COCEOHMX HEMPOHOB CIYXOBOW
CUCTEMBI NAMYLWKW NMPY OENCTBUM TOHOB, MOLYNIMPOBAHHbLIX HA3KOYACTOTHbLIM LLYMOM

Nizamov S.V., Bibikov N.G. INTERACTION OF FIRING IN NEIGHBORING AUDITORY NEURONS OF THE FROG DURING
RESPONSE TO TONE MODULATED BY LOW-FREQUENCY NOISE

Mopcesa B.B., Macniokos TM.M. BIUAHVME OEAGPEPEHTALMM  KAMNCAWLUMHOM HA  WHTEPHEMPOHLI
MOBEPXHOCTHOWM OBTACTM OPCAJIBHOIO POIrA CMMHHOIO MO3IA BENNOW KPbLIChI

Porseva V.V., Masliukov P.M. INFLUENCE OF THE CAPSAICIN DEAFFERENTATION ON THE SUPERFICIAL DORSAL
HORN SPINAL INTERNEURONS IN WHITE RATS

CepreeBa M.C., NMatmH B.®., 3axapos A.B., KoposunHa E.C. AVITHAMUWKA 331" KOPPEJTATOB BOCIPUATNA OABUXKEHNA
OT NMEPBOIO NMLUA B BUPTYAJIbHOM PEANIBHOCTW

Sergeeva M.S., Pyatin V.F., Zakharov A.V., Korovina E.S. EEG CORRELATES DYNAMICS OF THE FIRST-PERSON MOTION
PERCEPTION IN A VIRTUAL REALITY

CepexHukoBa H.B., MorogmHa J1.C., JlunuHa T.B., TpocdmmoBa H.H., N'ypbeBa T.C., OapaweBa O.A., 3ak [M.M.
MOP®ODYHKLIMOHANBHBIE  UBMEHEHWUA  MUTOXOHOPWUA TMUIMEHTHOIO  SMUTENWA  CETYATKU  MPU
NOBCEAHEBHOM CMHEM CBETOAMOOHOM OCBELLEHINA

Sereznikova N.N., Pogodina L.S., Lipina T.V., Trofimova N.N., Gurieva T.S., Dadasheva O.A., Zak P.P.
MORPHOFUNCTIONAL CHANGES IN MITOCHONDRIA OF RETINAL PIGMENT EPITHELIUM UNDER EVERYDAY BLUE
LED LIGHTING

CredbaHosuy M.A. ANIEMEHTbI LIMOGPOBOW BLIYMUCNTUTENIBHOWN TEXHUKN B HEMPOHHOW CETU
Stefanovich M.A. ELEMENTS OF DIGITAL COMPUTER TECHNOLOGY IN NEURAL NETWORK
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Cbiues B.C., OaebigoBa C.C. KOXXHAA YYBCTBWUTE/IbHOCTb MAJIBLIEB VY IOHOWEN W OEBYLWEK C PA3HbIM
NMPOGUNNEM MAHYAJIbBHOM ACUMMETPUA

TapHoBckaa T.A., EpwoB A.H., Cokonoea W.E. VICTMOJIb3OBAHME AHANM3A CIHOHbI B KOMMMNEKCHOWM OLEHKE
PEBEHKA C MHOXECTBEHHbLIMU HAPYLWEHNAMN PA3SBATUA

Tarnovskaya T.A., Ershov A.N., Sokolova I.E. USING ANALESIS OF SALIVA IN A COMPLEX ESTIMATION OF A CHILD
WITH MANY VIOLATIONS OF HIS DEVELOPMENT

®ponosa O.B., Nakco E.E. CPABHUTENbHbLIN AHAITM3 KOMMYHWUKATUBHbLIX HABLIKOB OETEW OOLIKONLHOMO
BOSPACTA, BOCIUTBIBAKOLWMXCA B CEMbE N IETCKOM JOME

Frolova O.V., Lyakso E.E. COMPARATIVE ANALYSIS OF COMMUNICATION SKILLS OF PRESCHOOL CHILDREN
BROUGHT UP IN THE FAMILY AND ORPHANS

WymuxuHa C.U. CTABUITbHOCTb KAPT OUPEKUMOHAJIbBHOW CENEKTUBHOCTU 3PUTENBHOW KOPbI KOLLUKW MPU
OMTUYECKOW PEMMCTPALIM NO BHYTPEHHEMY CUTHATY U HEMPEPLIBHOW 3PUTENIbHOW CTUMYNALMN
Shumikhina S.I. STABILITY OF DIRECTION SELECTIVITY MAPS OF THE CAT VISUAL CORTEX DURING OPTICAL
IMAGING AND CONTINUOUS VISUAL STIMULATION

Henpodumsnonorua gBuratenbHOM cUCTeMbl
Neurophysiology of motor system

Anekcangpog A.B., ®ponoe A.A. KOOPLOMHALIMSA NO3bl C ABMXXEHUAMU KOPIMYCA B CATUTTANBLHOW MNOCKOCTU
Y CTOAWENO YENOBEKA

Alexandrov A.V., Frolov A.A. BIOMECHANICAL ANALYSIS OF POSTURE AND MOVEMENT COORDINATION IN STANDING
HUMAN DURING TRUNK BENDING IN THE SAGITTAL PLANE

AnekcanppoB A.lI0., Ynnucosa K.O., UBaHoBa B.I0. UIBMEHEHWE MNMAPAMETPOB ®UN3NOJIOTMYECKOIO TPEMOPA
MPU UCMONB30BAHM PA3NINYHBLIX BUOOB BUONOMMYECKOM OEPATHOW CBA3U

Aleksandrov A.Y., Uplisova K.O., Ivanova V.Yu. PHYSIOLOGICAL TREMOR PARAMETERS MODIFICATION UNDER
VARIOUS BIOFEEDBACK PROTOCOLS

Anppeesa U.I'. MEXXCEHCOPHGIE B3AMOOENCTBUA MPU AOANTALMM K OBMXXEHMUIO
Andreeva |.G. MULTIMODAL INTERACTIONS DURING ADAPTATION TO MOTION

BarupoBa P.M., Mamepoga I'.P., lN'ycenHoBa I'.Il"., FacaHoBa M.A. AHAJIN3 BOCCTAHOBUTEJIbHOIO NEPUOJOA MNMOCINE
BbINMOJIHEHNA <DYHKLI,VIOHAJ'IbHOl7I MPOBbI PWCi7o

Bagirova R.M., Mamedova G.R., Guseynova G.G., Gasanova M.A. ANALYSIS OF RECOVERY PERIOD AFTER EXECUTION
OF FUNCTIONAL TESTS PWCi7o

BapaHoBa E.A., Bpeauxuna 10.1. ABUTATEJIbHAA AJANTALUMA CTYOEHTOB C OB3 K OBYYEHUIO B BY3E
Baranova E.A., Bredikhina Y.P. MOTOR ADAPTATION THE STUDENTS WITH HIA TO TRAINING IN HIGH SCHOOL

Bonkosa E.C., CanbHukosa E.M. CPABHUTEJNIbHAA OLIEHKA BECTUBYNAPHOW YCTOMUYMBOCTW Y CMIOPTCMEHOB
PA3IIVYHBIX CMELMATTN3ALN

Volkova E.S., Salnikova E.P. COMPARATIVE ASSESSMENT IN ATHLETES VESTIBULAR STABILITY OF VARIOUS
SPECIALIZATIONS

N'BozgeBa A.l., MNMumeHoBa B.M., NonosaHoBa J1.E., AngpeeBa W.I'. BJIIMAHWE TMACCUBHOIO BPALUEHNA B
FTOPU3OHTANBHOW MNOCKOCTU HA CITYXOBOE BOCIPUATUE OBMXYLIMXCA 3BYKOBbIX OEPA30B

Gvozdeva A.P., Pimenova V.M., Golovanova L.E., Andreeva |.G. IFLUENCE OF PASSIVE WHOLE-BODY YAW ROTATION
ON THE PERCEPTION OF MOVING SOUND IMAGES

Gerasimenko Yu.P. MULTI-SEGMENTAL STIMULATION STRATEGIES TO ENHANCE POSTURE AND LOCOMOTION
AFTER PARALYSIS

HamaHoBuY E.B. CTABUITIOMETPUYECKUE MOKA3ATENN MonodblX - CrnPOTCMEHOB, ANUTENBHO
SAHMMAIOLLNXCA KAPATO
Damianovich E.V. STABILOMETRIC MEASURES IN YOUNG SPORTSMEN TRAINING KARATE FOR A LONG TIME

Xsanckuit [.C., Cononosa W.A., CenuonoB B.A., Kapa6anos A.B. OCOBEEHHOCTN 3NEKTPOMWOIPA®UYECKOW
AKTVMBHOCTU MbILWL PYK NMPU NX NBOMETPUYECKOM COKPALLEHWN Y TTAUMEHTOB C BEOJIE3HLIO MAPKMHCOHA
Zhvansky D.S., Solopova I.A., Selionov V.A.,, Karabanov A.\. CHARACTERISTICS OF ARMS MUSCLES
ELECROMYOGRAPHIC ACTIVITY DURING ITS ISOMETRIC CONTRACTION IN PARKINSON’S DISEASE

KoBaneBa A.B., MaHoBa E.H., lop6ayeBa A.K., BuprokoBa E.A., Kyopsik 0.B. OCOEEHHOCTW 33l MNP BbINONHEHWA
CTABUNOMETPUYECKOW OBUIATENBHO-KOrHUTVUBHOW NPOBbLI CTOA U CUAA

Kovaleva A.V., Panova E.N., Gorbacheva A.K., Birukova E.A., Kubryak O.V. EEG DURING MOTOR-COGNITIVE
STABILOMETRIC TEST IN STANDING AND SITTING POSITIONS
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Kopsik 10.A., BonkoB C.A.,, Ckpunouka O.U., OBumHuMH A.H., Kosnoeckas W.B. BJINAHUE 3 PEAJTbHOW
MNKPOIPABUTALINN HA ©YHKUNKO U APXUTEKTYPY MbILWL Y YENTOBEKA: UBSMEPEHWA B TPEXITTNTABOW MbILULIE IN
VIVO

Koryak Yu., Volkov C., Skripochka O., Ovchinin A., Kozlovskaya I. IN VIVO MEASUREMENTS OF THE TRICEPS SURAE
COMPLEX ARCHITECTURE IN MAN AFTER SPACE FLIGHT: IMPLICATIONS FOR MUSCLE FUNCTION

Kpueon U.U. Na,K-ATdasa W PASJIMYHBIE MOOENV HAPYLLEHWY OBUFATENBHOW AKTVBHOCTU
Krivoi I.I. Na,K-ATPase AND DIFFERENT MODELS OF MOTOR ACTIVITY DISTURBANCE

Naepos U.A. HENPOMOLOYNALWA CIIMHHOMO MOS3IA: MEPEXOA OT AOKNMHUYECKUX K PAHOOMW3VPOBAHHbLIM
KIMMHNYECKNM NCCNEQOBAHUAM
Lavrov |. SPINAL CORD NEUROMODULATION: TRANSITION FROM PRECLINICAL TO RANDOMIZED CLINICAL TRIALS

NleBuk 10.C., Koxuna I'B., CmetanuH B.H. 3PUTEJIbHO-MOTOPHAA AJAMTALUMN TMPU CTOAHUA B YCNOBUAX
LECTABMNN3ALNMBOCTIPUATUSA 3PUTESIBHOIO OKPYXXEHWA Y 300POBbIX NMOOEN

Levick Y.S., Kozhin G.V., Smetanin B.N. VISUAL-MOTOR ADAPTATION DURING STANDING UNDER CONDITIONS OF THE
DESTABILIZATION OF THE PERCEPTION OF VISUAL ENVIRONMENT IN HEALTHY HUMANS

MaBnoea H.B., BorayeBa WU.H., BaxeHoBa E.10., Flopckun O.B., MowoHkuHa T.P., Fepacumenko 10.M. NCCJIEQOBAHUE
MEXAHVU3MOB [OENCTBUA YPECKOXHOW 3MEKTPUYECKOM CTUMYNALMU CMAMHHOIO MOS3FA HA MOOENW
XPOHWYECKOW CMNHANM3NPOBAHHOW KPbIChI

Pavlova N.V., Bogacheva I.N, Bazhenova E.Y., Gorski O.V., Moshonkina T.R., Gerasimenko J.P. MECHANISMS OF ACTION
OF TRANSCUTANEOUS SPINAL CORD ELECTRICAL STIMULATION IN A RAT MODEL OF CHRONIC SPINAL INJURY

MNetkeBuu A.U., KysHeuosa H0.U. NCUNXO-OMOLIMOHANBHOE COCTOAHME N ®YHKLUMOHAINBHbLIE W3MEHEHWA
OMOPHO-ABUIATESIbHOIrO AMMAPATA Y OETEN B BO3PACTE 9-10 NIET, 3AH/MAIOLLXCA KMOKYCUHKAWM KAPATE
Petkevich A.l.,Kuznetsov Yu.l. PSYCHO-EMOTIONAL STATUS AND FUNCTIONAL CHANGES OF LOCOMOTOR
APPARATUS IN CHILDREN AGED 9-10 YEARS IN KYOKUSHIN KARATE

Parumoea H.I', Mycaesa H.A., Agbirezanosa B.A. UICCMEJOBAHVE ®YHKLIMOHAJIBHON PAEOTOCMNOCOBHOCTH
BACKETEONNCTOB B PA3JTMYHbLIE NMEPNOObI MOArOTOBKU

Ragimova N.G., Musayeva N.A., Adigozalova V.A. INVESTIGATION OF FUNCTION EFFICIENCY OF BASKETBALL
PLAYERS IN DIFFERENT PERIODS OF TRAINING

CenuoHoB B.A., CononoBa W.A., Xsanckuit [.C., AtaHoB M.C. LIEHTPAJIbHOE YMPABMEHME MbILEYHOMN
AKTMBHOCTbIO BO BPEMA PUTMUYECKUX OBWXKEHWUA OUCTANBbHbLIX OTAENOB BEPXHUX W HWMXHUX
KOHEYHOCTEW Y YENOBEKA

Selionov V.A., Solopova I.A., Zhvansky D.S., Atanov M.S. CENTRAL CONTROL BY MUSCLE ACTIVITY DURING DISTANL
SEGMENTS OF UPPER AND LOWER LIMBS RHYTMIC MOVEMENTS IN HUMAN

Cononoga WU.A., CenuoHos B.A., Mapeesa P.P., XXBaHckuit [.C. BO3EYJMMOCTb HEMPOHOB MOTOPHOW KOPbI MPU
MPOWU3BOJbHbLIX 1 BbI3BBAHHBIX BUBPALMEW OBWMPKEHUAX PYK B YCNOBUAX PA3MPY3KM KOHEYHOCTEMN:
NCCNEJOBAHME METOOOM TPAHCKPAHUATIBHOM MATHUTHOW CTUMYNALUA

Solopova |.A., Selionov V.A., Gareeva R.R., Zhvansky D.S. EXCITABILITY OF MOTOR CORTICAL NEURONS DURING
VOLUNTARY AND VIBRATION INDUCED ARM MOVEMENTS IN UNLOADING CONDITIONS: TMS STUDY.

Tpemb6au A.B., llectakoB O.WU., MoHomapeBa T.B., MwunuxaHosa E.P. KOPKOBbI KOHTPOJIb TOYHOCTU
LENEHAMPABJTEHHbIX ABUXEHWN YENOBEKA: SNEKTPOIHLE®ANOrPAGUYECKNN AHANNG

Trembach A.B., Shestakov O.l., Ponomareva T.V., Minikhanova E.R. CORTEX CONTROL ACCURESY GOAL-DIRECTED
MOVEMENTS IN HUMANS ELECTROENCEPHALOGRAPHIC ANALYSIS

Xonmoroposa H.B., CemeHoBa E.C., MenbHukoBa [.B. YHACTUE UEHTPAINbHbIX N NMEPUGEPNYECKNX CTPYKTYP B
PEAN3ALIMA MEHTANBHBLIX MPOCTPAHCTBEHHO-OPUEHTUPOBAHHbLIX MOCTYPAJBHbIX ABVXEHWIN
Kholmogorova N.V., Semenova E.S., Melnikova D.V. PARTICIPATION OF THE CENTRAL AND PERIPHERAL STRUCTURES
IN THE REALIZATION OF MENTAL SPATIALLY ORIENTED POSTURAL MOVEMENT

Lexkman B.C. O MPUPOLE MMNOrPABUTALMOHHOW ATOHU MOCTYPANBHOW MbILLLIbI
Shenkman B.S. ON THE NATURE OF HYPOGRAVITY-INDUCED POSTURAL MUSCLE ATONIA

Henpoperynsauua nepucgpepunyeckmx opraHoB
Neuroregulation of peripheral organs

Ao6unoea P.I"., xadapoBa I'.A., MacaH3age H.Y., Mycenb6oBa A.A. OMNPEOENEHME COLEPXXAHWE XXENE3A, MEOU U
LIEPYNOMNA3MWHA B MITA3ME BEOMbHbIX B-TANACCEMUEW

Abilova.R.Q., Jafarova Q.A., Hasanzadeh N.Ch., Museibova A.A. DETERMINATION OF THE CONTENT OF IRON, COPPER
AND CERULOPLASMIN IN THE PLASMA OF PATIENTS WITH R-THALASSEMIA
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BabuHa A.B., JlaBpuHeHko B.A., KasapuHoB B.N. OCOBEHHOCTU METABOJIM3MA TUAJTYPOHAHA B TOYKE B
YCNOBUAX OENCTBUA IMMIOKOKOPTUKOMOOB Y BA3OMNPECCUH-JESULIMTHBLIX KPbIC

Babina A.V., Lavrinenko V.A., Kazarinov V.l. RENAL HYALURONAN METABOLISM UNDER GLUCOCORTICOID ACTION IN
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Yanucoa H.WU., Cannb T.C., XaBuHcoH B.X. BIIMAHWME COYETAHUA AMUHOKUCNOT, CTUMYNUPYIOWIUX W
YIHETAIOLLMX MPONNGEPALINIO, HA KYNbTYPY HEPBHOW TKAHU KPbIC

Chalisova N.I., Sall T.S., Khavinson V.Kh. EFFECT OF COMBINATION OF THE AMINO ACIDS, STIMULATING AND
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ACTIVITY OF HIPPOCAMPAL NEURONS OF RATS
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Simakov A.B., Vodokhlebov I.N., Gurkovskiy B.V., Trifonova N.Yu. RESEARCH OF HUMAN PERSONAL SENSITIVITY TO A
WEAK MICROWAVE EXPOSURE

®dunatoa [.10., Ackaposa [.B., BanueBa E.B., BopobbeBa JI.A. VWIEHTUOUKALUMA TNMAPAMETPOB TMOPAOKA
HEWPOBEIMETATUBHbBIX ®YHKLNM YENOBEKA B YCNOBUAX TPAHCLLUMPOTHBLIX MEPEMELLEHUN

Filatova D.U., Askarova D.V., Valieva E.V., Vorobeva L.A. IDENTIFICATION OF ORDER PARAMETERS OF
NEUROVISCERAL FUNCTIONS OF HUMAN BODY IN TRANS-LATITUDINAL DISPLACEMENTS

XopceBa H.U., Anb-Kypaun O.P., Wynbxenko H.IO. CEHCOMOTOPHbLIE PEAKUMN W ONWTENBHOCTD
MHOMBMOYANBHON MUHYThI AETEW-NOMIb3OBATENEN MOBWIbHOWM CBA3LIO

Khorseva N.I., Al'-Kurdi O.R., Shulzhenko N.Yu. SENSOMOTOR RESPONSES AND DURATION OF INDIVIDUAL MINUTE IN
CHILDREN -USERS OF MOBILE PHONE

XopceBa H.U., MpuropbeB M.E., Anb-Kypau O.P., UcnamoB P.U., Makcumoa H.A. CPABHEHWE TMNAPAMETPOB
BOCMNPOW3BEOEHUNA 3AOAHHBLIX PUTMOB Y OETEN 1 B3POCTIbIX

Khorseva N.l., Grigoriev P.E., Al'-Kurdi O.R., Islyamov R.l, Maksimova N.A. COMPARISON OF PARAMETERS
REPRODUCTION OF GIVEN RHYTHMS IN CHILDREN AND ADULTS

Lluxnaposa A.U., XKykosa I.B., Atmauman A.IN., MNporacosa T.M., lWlenko E.A., Kypkuna T.A., AupanetoBa T.I'.,
Ba6ueBa C.M., BapteHeBa T.A., lUupHuHa E.A., BparnHa M.WU., PoctopryeB 3.E., Ky3sHeuoBa H.C., NMywknH A.A.
TEXHONOIMM N MEXAHU3Mbl TPAHCKPAHWAITBHOW HW3KOUHTEHCUBHOW JNEKTPOMATHUTOTEPANMM B
OKCMNEPUMEHTE W KNMHWNKE

Shikhliarova A.l., Zhukova G.V., Atmachidi D.P., Protasova T.P., Sheiko E.A., Kurkina T.A., Ayrapetova T.G., Babieva S.M.,
Barteneva T.A., Shirnina E.A., Bragina M.l., Rostorguev E.E., Kuznetsova N.S., Pushkin A.A. TECHNOLOGIES AND
MECHANISMS OF LOW-INTENSITY TRANSCRANIAL ELECTROMAGNETOTHERAPY IN EXPERIMENT AND CLINIC

LWunwkuna J1.H., Knumosuny M.A,, Koanos M.B. PEINYNIALMA OKUCITIUTENBHBLIX MPOLUECCOB B NINUMUOAX MOJIOBHOIO
MOS3IA MOCINE PEHTTEHOBCKOIO OBJIYYEHUSA MBILEX B MAJIbIX JO3AX

Shishkina L.N., Klimovich M.A., Kozlov M.V. REGULATION OF OXIDATIVE PROCESSES IN THE BRAIN LIPIDS UNDER THE
X-RAY IRRADIATION AT LOW DOSES
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Wwunuumn K.MN., BaxeHoBa A.E., BynatoB W.B., MNotetiopuHa E.C. 3POEKT H.A. BEPHLUTEMHA B OLEHKE
MNMAPAMETPOB TPEMOPA MPU PA3NNYHBIX AKYCTUYECKMX BO3OENCTBUAX

Shipitsyn K.P., Bazhenova A.E., Bulatov I.B., Poteturina E.S. BERNSTEIN EFFECT IN ASSESSMENT OF TREMOR
PARAMETERS WITH ACOUSTIC DISTURBANCES

OHTOreHe3 HepBHOW CUCTEMbI
Ontogenesis of nervous system

AnnaxsepaveBa A.A., Annaxsepanes A.P. OHTOMEHETUYECKME OCOBEHHOCTU HECMNEUNPUYECKNX CUCTEM
MOS3I'A B NMPOLIECCE MNMYBEPTATAHOIO N NOCTMYBEPTATHOIO NMEPUOOOB PA3BUTUA

Allakhverdiyeva A.A.., Allakhverdiyev A.R. ONTOGENETIC FEATURES OF NONSPESEFICBRAIN SYSTEMS DURING
PUBERTY AND PERIODS OF DEVELOPMENT POSTPUBERTAT

Bacunbesa B.A., Llymeinko H.C. CTPYKTYPHbIE TPEOBPA3OBAHUA HEWPOHHBLIX TPYMNMNWPOBOK B
OYHKLMOHANBHO PA3TMYHBLIX OBNACTAX KOPbI BOMbLIOIO MO3rA JETEW OT POXAEHWA OO 12 NET

Vasilyeva V.A., Shumejko N.S. STRUCTURAL CHANGES OF NEURONAL GROUPS IN VARIOUS AREAS OF THE CORTEX
OF CHILDREN FROM BIRTH TO 12 YEARS

Hamsanosuy E.B., basuan B.X. MAPAMETPblI CAKKAL Y MNMOAPOCTKOB C CMHOPOMOM JE®ULINTA BHUMAHUA C
TMMNEPAKTUBHOCTbLIO

Damianovich E.V., Baziyan B.Kh. PARAMETRES OF SACCADES IN ADOLESCENTS WITH ATTENTION DEFICIT
HYPERACTIVITY DISORDER

DamsaHoeuy E. B., Basuan B.X. ACUMMETPWA CAKKAL Y OETEAW C CUHOPOMOM AE®ULMTA BHUMAHWA C
MMNEPAKTUBHOCTbLIO

Damianovich E.V., Baziyan B.Kh. ASIMMETRY OF SACCADES IN CHILDREN WITH ATTENTION DEFICIT HYPERACTIVITY
DISORDER

DamsHoBuy E. B., Yuraneiuuk JN.A., Tecnenko E.J., Basuan B.X. YCTONYMBOCTb M3MEHEHWN CAKKAOWYECKMX
OBWKEHU MMA3 Y OETEN M MOAPOCTKOB C CUHOPOMOM AE®ULIMTA BHUMAHUA C TMMEPAKTUBHOCTbLIO
Damianovich E.V., Chigaleichik L.A., Teslenko E.L., Baziyan B.Kh. PERSISTENCE OF SACCADIC EYE MOVEMENTS
CHANGES IN CHILDREN AND ADOLESCENTS WITH ATTENTION DEFICIT HYPERACTIVITY DISORDER

Kupuuenko E.IO., ®ununnoBa C.H0., AkumeHko M.A., JlorBuHoB A.K. NCCNEOOBAHWE 3KCIPECCUW BEJIKOB U
YNbTPACTPYKTYPbl MEXKINETOYHbIX HEMPOHANbHbLIX KOHTAKTOB B PAHHEM MOCTHATAJIbHOM PA3BUTUMU
KPbIC

Kirichenko E.Yu., Filippova S.Yu., Akimenko M.A., Logvinov A.K. THE STUDY OF PROTEIN EXPRESSION AND
ULTRASTRUCTURE OF INTERCELLULAR NEURAL CONTACTS IN RATS DURING EARLY POSTNATAL DEVELOPMENT

Konoc E.A. NOS-COAEPXALUME KNETKX CMMNMHHOIO MOS3IrA KPbICbl B SMBEPUOIEHESE
Kolos E.A. NOS-CONTAINING CELLS IN THE EMBRYONIC RAT SPINAL CORD

MputeopoBa A.B., BblowwuHa A.B., ®nepos M.A. BIIMAHUE TPEHATAJIbHOIO CTPECCA HA COCTOAHUE
AHTUOKCWOAHTHOW CUCTEMbI B CYBKNETOUYHBIX ®PAKLIMAX HEKOTOPLIX OTOENIOB MONOBHOMO MO3IA KPbIC
B OHTOIEHESE

Pritvorova A. V., Vyushina A.V., Flerov M. A. THE EFFECT OF PRENATAL STRESS ON THE ANTIOXIDANT SYSTEM IN
SUBCELLULAR FRACTIONS OF CERTAIN AREAS OF RATS BRAIN IN ONTOGENESIS

Pawmposa A.M., Nawumosa Y.®. JIAKTATOEMMAOPOINEHA3A: BO3PACTHbIE OCOBEHHOCTW EE 3KCMNPECCUMN B
LIMTOSOINE CTPYKTYP MOSI'A NMEPUHATAJITIbHO MNMIMOKCUMPOBAHHbLIX KPbIC

Rashidova A.M., Hashimova U.F. LACTATE DEHYDROGENASE: AGE-DEPENDENT FEATURES OF ITS EXPRESSION IN
BRAIN STRUCTURES CYTOSOL OF PRENATALLY HYPOXIZED WHITE RATS

Cnupoe A.B., MsacHukosa E.M. MOOENVPOBAHWVE MOBEOEHUA MEHHO-PEMYNATOPHOW CETWU TEMMOPAIBLHOWN
MAEHTUYHOCTWN HEMPOBJIACTOB

Spirov A.V., Myasnikova E.M. MODELLING OF THE GENE REGULATORY NETWORK OF THE NEUROBLAST TEMPORAL
IDENTITY

CyxoB A.l'., JlbiceHko J1.B., lorBuHoB A.K., Kupunuenko E.l0. POJIb MMWN N SNEKTPUYECKUMX CUHAIMCOB B
OEATENBHOCTU MOSIrA

Sukhov A.G., Lysenko L.V., Logvinov A.K., Kirichenko E.Y. THE ROLE OF GLIA AND ELECTRICAL SYNAPSES IN THE
BRAIN ACTIVITY

TonmayeBa E.A., CasoHoBa M.E., Makcumenko M.KO. T[MOOBEPXEHHOCTb WINNMKO3OPHbLIM 3PUTENbHbLIM
MNMPOABNEHNAM Y OETEN B HOPME U C JU3OHTOMEHE3OM B MNAOLWEM LUKONIbHOM BO3PACTE

Tolmacheva E.A., Sazonova M.E., Maksimenko M.J. PERCEPTION OF VISUAL ILLUSIONS IN ELEMENTARY SCHOOL-
AGED CHILDREN IN HEALTH AND WITH NEURODEVELOPMENTAL DISORDER
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Liexmuctpenko T.A. CTPYKTYPHbIE MNMPEOBPA3OBAHUA MOJEKYNAPHOIO CNOA B KOPE BECTUBYITAPHOIO
MO3XXEYKA YENOBEKA OT POXOEHWA OO 7 NET

Tsekhmistrenko T.A. STRUCTURAL TRANSFORMATIONS OF A MOLECULAR LAYER IN A HUMAN CORTEX OF
VESTIBULOCEREBELLUM FROM THE BIRTH TILL 7 YEARS

WkeupuHa O.U., KonbiTkoBa X.W., Ucaesa A.C. BOSPACTHLIE OCOBEHHOCTWU BEMETATUBHOW PEMYNAUMA Y
OETEWN 6 NET MO AAHHBIM KAPANOUHTEPBANOIPA®UN

Shkvirina O.l., Kopitkova J.I., Isajeva A.S. AGE PECULIARITIES OF 6 YEAR OLD CHILDREN VEGETATIVE REGULATION
ACCRDING TO THE DATA FROM CARDIOINTERVALGRAFICS

HenpopereHepaTuBHbie 3ab6onesaHns n onyxonu mosra
Neurodegenerative diseases and cerebral tumor

AbpgypacynoBa W.H., MauyneBuu A.B., TapacoBa E.A., EpmoneHko E.U., CyBopoB A.H., Knumenko B.M. POJlb
MUKPOBWOTbI KULLEYHWKA B PA3BUTUN AYTOUMMYHHbIX OEMUENMHU3UPYIOLLMX SABONIEBAHUN LIHC
Abdurasulova |.N., Matsulevich A.V., Tarasova E.F., Ermolenko E.I., Suvorov A.N., Klimenko V.M. THE ROLE OF INTESTINAL
MICROBIOTA IN THE DEVELOPMENT OF AUTOIMMUNE DEMYELINATING DISEASE OF THE BRAIN

AnneBa A.X., PymeHok M.M., KonauyeBa A.A., YrptomoB M.B., CnomuHckun T.A., WapgpuHa M.U. OLIEHKA
BO3MOXHOIO BKIAOA TEHOB, BOBJIEYEHHbIX B MWTOXOHOPWANbHLIA BWOrEHE3, B PA3BUTUE
HEWPOOEMEHEPALN: AHANIN3 MO TM-MOOENEN

Alieva A.Kh., Rudenok M.M., Kolacheva A.A., Ugrumov M.V., Slominsky P.A., Shadrina M.I. ASSESSMENT OF THE
CONTRIBUTION OF GENES INVOLVED IN MITOCHONDRIAL BIOGENESIS IN THE DEVELOPMENT OF
NEURODEGENERATION: ANALYSIS OF MPTP MODELS

Denucos MN.A., JllebepgeBa A.B., NMumawkun A.C., NMaBnbiyeB H.C., NMnaTta A.®., CembsaHoB A.B. CETEBAA KAJIbLUMEBAA
JOVNHAMUKA ACTPOLIMTOB MPW XPOHWUYECKOW SMUNENTUOPOPMHOM AKTUBHOCTW

Denisov P., Lebedeva A., Pimashkin A., Pavlychev N., Plata A., Semyanov A. CALCIUM DYNAMICS IN ASTROCYTIC
NETWORKS UNDER CHRONIC EPILEPTIFORM ACTIVITY

OupkoBckun H.A., OrypuoB [.M., KpbiHckun C.A., lN'ypckaa O.l'., KomnaHeeuy W.A., XXaposa M.A., XawnoB H.A.,
ManawenkoBa W.K. YPOBEHb HEWPOTPO®UHA-4 W TMOKASATENMN AOAMNTUBHOIO WMMYHUTETA T1PU
MWANTTMYECKOM SHLIESANOMUETIUTE

Didkovsky N.A., Ogurtsov D.P., Krynskiy S.A., Gurskaya O.G., Kompaneets I.A., Jarova M.A., Hailov N.A., Malashenkova |.K.
NEUROTROPHIN-4 LEVELS AND ADAPTIVE IMMUNE RESPONSE IN PATIENTS WITH MYALGIC ENCEPHALOMYELITIS

3bikoBa T.A., Poctopryee J.E., BoromonoBa O.A., lleBskoBa E.A., MNMopkwesaH [O.X. CEPOIMPEBAJIEHTHOCTb
FEPMNECBWPYCHbBIX MHOEKLA Y NMALMEHTOB C OMYXONAMM FOJIOBHOMO MO3IA

Zykova T.A., Rostorguev E.E., Bogomolova O.A., Shevyakova E.A., Porksheyan D.H. SEROPREVALENCE OF
HERPESVIRUS INFECTIONS IN PATIENTS WITH BRAIN TUMORS

KpbiHcknn C.A., CopokuH M.U., ManaweHkoBa W.K., BacunoB P.I'., CenuweBa A.A. OKCIMPECCHWA MAPKEPOB
BOCHMAJNEHWA N BENKOB AHTUOKCUOAHTHOW 3ALUTBI B FTUMMOKAMIME MPWY BONE3HW ANbLIFTEMMEPA

Krynskiy S.A., Sorokin M.1., Malashenkova I.K., Vasilov R.G., Selischeva A.A. EXPRESSION OF INFLAMMATORY MARKERS
AND ANTIOXIDANT PROTEINS IN THE HIPPOCAMPUS OF PATIENTS WITH ALZHEIMER’S DISEASE

JNlormHoBa H.A., NMaHoB H.B., MotexuHa A.A., KocuubiH H.C., CBuHos M.M. BJIMAHME KAPBEHOKCOJIOHA HA
M3MEHEHNE MO3IroBOro KPOBOTOKA B OBJIACTU OYAIA VHCYJIbTA W MNMEHYMBPbHI MNMPN MOOENVPOBAHUA
MWEMNN B HEOKOPTEKCE KPbIC

Loginova N.A., Panov N.V., Potekhina A.A., Kositsyn N.S., Svinov M.M. INFLUENCE OF CARBENOXOLONE ON THE
CEREBRAL BLOOD FLOW IN THE CORE AND PENUMBRA AFTER ISCHEMIA IN THE NEOCORTEX OF RATS

ManaweHkoBa U.K., XannoB H.A., KpbiHckui C.A., OrypuoB A.I., Cene3sHeBa H.[., ®enopora A.B., loHomapeBa E.B.,
KonbixanoB WU.B., NaBpunosa C.U., AuakoBcknin H.A. MIPOMPAMMHOE NPUMEHEHUE LEPEBPONMN3NHA NMPU MATKOM
KOrHNTUMBHOM CHWMXXEHUA

Malashenkova I.K., Hailov N.A., Krynskiy S.A., Ogurtsov D.P., Selezneva N.D., Fedorova Ya.B., Ponomareva E.V., Kolyhalov
I.V., Gavrilova S.l., Didkovsky N.A. THE SYSTEMATIC USE OF CEREBROLYSIN IN PATIENTS WITH MILD COGNITIVE
IMPAIRMENT

Mamaneira M.J1., Mamaneira /.M. POJlb MOHOAMWUHEPTMYECKMX CUCTEM LIHC B ®OPMWPOBAHUW CYJOPOXXHOW
FOTOBHOCTW B PA3HbIE NMEPMOAbI MOCIE MIWEMNYECKOIO MHCYIBTA

Mamalyga M.L., Mamalyga L.M. THE ROLE OF MONOAMINERGIC SYSTEMS IN THE CENTRAL NERVOUS SYSTEM IN
THE FORMATION OF CONVULSIVE READINESS IN DIFFERENT PERIODS AFTER ISCHEMIC STROKE

Mamedova S.J., Aliyev A.H. DYNAMICS OF THE COMPONENTS OF BLOOD 30-DAY RABBITS, TO DEVELOP IN
CONDITIONS OF HYPOXIA
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MauyneBuy A.B., A6aypacynoBa W.H., Epmonenko E.WU., Bucara I'.H., AnexuHa I'.l',, Ckyna6uH O.U., CyBopoB A.H.,
Knnmenko B.M. KOPPEKUMA NMCNXOIMOLMOHATIBHOIO COCTOAHNA NAUMEHTOB C PACCEAHHBIM CKNEPO30M
NMPOBNOTUYECKMMN SQHTEPOKOKKAMI

Matsulevich A.V., Abdurasulova I.N., Ermolenko E.l., Bisaga G.N., Alekhina G.G., Skulyabin D.I., Suvorov A.N., Klimenko V.M.
PROBIOTIC ENTEROCOCCUS FAECIUM L-3 IMPROVES PSYCHO-EMOTIONAL STATE IN MULTIPLE SCLEROSIS
PATIENTS

MewepsikoBa 3.U., KataeBa H.I'., KopHeTtoB A.H., O6yxoBckasa B.6. BSAVIMOCBA3b KOMHUTMBHbIX HAPYLLEHUW N
OTHOLWEHWA K BONE3HU NALUVMEHTOB C HEMPOOEMEHEPATUBHBLIMWY 3ABEONIEBAHUAMMN

Mescheryakova E.l.,, Kataeva N.G., Kornetov A.N., Obukhovskaya V.B. THE CORREALTION BETWEEN COGNITIVE
IMPAIRMENTS AND TYPES OF ATTITUDE TO THE DISEASE IN PATIENTS WITH NEURODEGENERATIVE DISEASES

Mypyxesa 3.M., CkomopoxoBa E.A., O6namckasa WU.C., Kapnenko M.H. NMOKASATEJIN OKUCITIUTEJIbHOIO CTPECCA U
BOCMNANEHWAY MAUMEHTOB C 3CCEHUWMANBHBIM TPEMOPOM

Muruzheva Z.M., Skomorohova E.A., Oblamskaya I.S., Karpenko M.N. OXIDATIVE STRESS AND INFLAMMATION
INDICATORS IN PATIENTS WITH ESSENTIAL TREMOR

MyxamepxaHoB 3.K. PYKOVOAH — NMPODPUNAKTUKA N NNEYEHVE PAKA

HectepoBa W.B., TatapHukoBa O.l., CamoxuH A.H., Hekpacor [.B., BonbnuHa O.M., KopoeB [.0., Bo6koBa H.B.
HEVWPOMPOTEKTOPHASA POJIb ®PAITMEHTA 3KCTPAKNETOYHOIMO PELIENTOPA RAGE B BEONE3HU ANbLFEMMEPA
Nesterova 1.V., Tatarnikova O.G., Samokhin A.N., Nekrasov P.V., Volpina O.M., Koroev D.O., Bobkova N.V.
NEUROPROTECTIVE ROLE OF EXTRACELLULAR RAGE RECEPTOR FRAGMENT IN ALZHEIMER’S DISEASE

HuszametguHoea [O.M., TwpHukoB B.M., Tywa A.O., MWnnapuvowkumH C.H. AKTUBHOCTb HEVMPOHOB
CYBTANTAMUYECKOIO AOPA Y MALUMEHTOB C PA3NTMYHBIMA EHOTUMNAMU BONE3HW MAPKMHCOHA

Nizametdinova D.M., Tyurnikov V. M., Gushcha A.O., lllarioshkin S.N. SUBTHALAMIC OSCILLATORY ACTIVITY IN
DIFFERENT SUBTYPES OF IDIOPATHIC PARKINSON'S DISEASE

OHydpueB M.B., JleBueHko O.A., CtenanuyeB M.IO., MouceeBa 10.B., JlazapeBa H.A., N'ynsesa H.B. JVCTAHTHOE
MNOBPEXOEHWE TUMMNOKAMMA TPU  3KCMNEPUMEHTAJIbHOM WHCYJIBTE B HEOKOPTEKCE: CEMNTO-
TEMMNOPANbHbIN TPAOVEHT, KOPTUKOCTEPOWUAHBLIV CUTHANHI M HEMPOBOCHTAIEHUE

Onufriev M.V., Levchenko O.A., Stepanichev M.Yu., Moiseeva Y.V., Lazareva N.A. Gulyaeva N.V. DISTANT HIPPOCAMPAL
DAMAGE IN EXPERIMENTAL STROKE IN THE NEOCORTEX: SEPTO-TEMPORAL GRADIENT, CORTICOSTEROID
SIGNALING AND NEUROINFLAMMATION

MecTtepeBa H.C., Kapnenko M.H., O6namckasa U.C., CkomopoxoBa E.A., MogonbHbin B.C. MAPI'AHEL|, KAK AKTUBATOP
KANBbMNANHA

Pestereva N.S., Karpenko M.N., Oblamskaya |.S., Skomorohova E.A., Podolny B.S. MANGANESE AS AN ACTIVATOR OF
CALPAIN

MoTtpsicoBa A.H., Ywuwranenumk J1.A., OamsiHoBuu E.B., TecneHko E.Jl., Basusan B.X. BbIABNEHWNE PAHHWX
MOCTYPAJbHBLIX OTKNOHEHUM MNALUMEHTOB C HAYAJTbHBIMW CTAOUAMU BOJNE3HUN MAPKMHCOHA NPU
PA3NNYHBLIX ®YHKLUMNOHAJIbHbLIX HAFPY3KAX

Potryasova A.N., Chigaleychik L.A., Damjanovich E.V., Teslenko E.L., Baziyan B.H. DETECTING EARLY POSTURAL
DEVIATIONS PATIENTS WITH INITIAL STAGES OF PARKINSON'S DISEASE IN DIFFERENT FUNCTIONAL LOAD

Mpockypa AJl., 3anapa T.A., PatywHak A.C. PEKOHCTPYKUMA N AHANN3 MEXXBENKOBbLIX B3AVMOOENCTBUIA
XAHTUHI TUHA B FTMMMOKAMIME B HOPME W MPU NOSABNEHNN NMATOMEHHOW ®OPMbI BENKA

Proskura A.L., Zapara T.A., Ratushnyak A.S. RECONSTRUCTION AND ANALYSIS OF NORMAL AND PATHOGENIC FORM
HANTINGTIN HIPPOCAMPAL PROTEIN-PROTEIN INTERACTIONS

MpoTtacosa T.M., Apanosa 10.10., lLnuxnsaposa A.U., Poctopryes 3.E., KysHeuyoBa H.C. MHTEMPATVBHbIE HAPYLWEHWUA
M OLEHKA UX BbIPAXXEHHOCTW HA STANAX NEYEHWNA Y BOJBbHbIX C OMYXOJIEBbIM MOPAXXEHWEM TONOBHOIO
MOSIrA

Protasova T.P., Arapova Yu.Yu., Shikhlyarova A.l., Rostorguev E.E., Kuznetsova N.S. INTEGRATIVE DISORDERS AND
ASSESSMENT OF THEIR DEGREES IN PATIENTS WITH BRAIN TUMORS

CtenannyeB M.IO., Heporpeesa O.A., l'ynsesa H.B. MOLOENb BYNbBE3KTOMUWM Y KPbIC U MbILWEW: CXOOCTBO
SEHOTUIMNOB N OCOBEHHOCTIN MEXAHM3MOB PA3BUTUA MATONOIMNN

Stepanichev M.Yu., Nedogreeva O.A., Gulyaeva N.V. OLFACTORY BULBECTOMY MODEL IN RATS AND MICE: SIMILARITY
OF PHENOTYPES AND SPECIFICITY OF THE MECHANISMS OF PATHOLOGY DEVELOPMENT

TapaHTtyn B.3., 3axapueBa K.A., KazaueHko K.10., F'eHuHr J1.B. BSAUMOCBA3b MEXOY NMPOLECCAMU PEMNAPALNU U
PENNUKALIMN OHK M HEMPOTOKCUYECKM OENCTBUEM MOHOB MAPIAHLIA
Tarantul V.Z., Zakharcheva K.A., Kazachenko K.Yu., Gening L.V. INTERRELATION BETWEEN DNA REPAIR AND
REPLICATION PROCESSES AND NEUROTOXIC ACTION OF MANGANESE IONES
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Tumun T.B., TonkyHoBa E.H., LWleBuoB M.A. OLIEHKA 3®®EKTMBHOCTW TAPITETUHIA OMYXONU MOSrA
ME3EHXUMANbHbBIM CTBONOBbLIMU KNETKUAMU HA MOLENN KPLICUHOW C6 MUNOMbI

Timin G.V., Tolkunova E.N., Shevtsov M.A. THE ASSESSMENT OF TUMOR-TARGETING PROPERTIES OF
METHENCHIMAL STEM CELLS IN AN INTRACRANIAL C6 RAT GLIOMA MODEL

Tuxobpasosa O.Ml., Bansa6buH A.B., TmagkoB A.A., MypaBbeBa M.C., Knoe E.A., lllenykoBa H.A., Tumawor M.C,,
Barpatawsunu B.H., Myxuna U.B. NMPVMEHEHWVE AYTONOMYHBLIX HEWPAMbHBLIX MPOFEHUTOPHBLIX KMETOK HA
OCHOBE 3D BMOJEMPAOVPYEMOIO CKA®PONOA HA BOCCTAHOBIEHME ®oYHKLWA LUHC MbIWEW NMUHWAN C57BL/6
B OTOAJIEHHOM NEPUOME MPW TEPAMWM YEPEMNHO-MO3rOBOW TPABMbI

Tikhobrazova O.P., Balyabin A\V., Gladkov A.A., Muravyeva M.S., Kluev E.A., Shelchkova N.A., Timashov P.S.,
Bagratashvili V.N., Mukhina V. THE EFFECT OF AUTOLOGOUS NEURAL PROGENITOR CELLS BASED ON 3D
BIODEGRADABLE SCAFFOLD ON THE LONG-TERM FUNCTIONAL OUTCOME OF C57BL/6 MICE AT THE THERAPY OF
TRAUMATIC BRAIN INJURY

TpewenkoBa 10.A. M3BMEHEHME AKTUBHOCTW T[TIMKOJIMTUYECKMX ®EPMEHTOB B CYBKIETOYHbIX
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PA3BUTUN PEBEHKA
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BEHAVIOR, EMOTIONS AND COMMUNICATION IN THE DEVELOPMENT OF MENTAL DISORDERS AND THEIR
PHENOMENOLOGY

®dypayn ®.U., Yokmna B.K., Bpabme B.I'., Kyuyna6 A.M., leopruny 3.B., Tepentn H.B. 3SKCTEPVMOPWU3ALINA
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BoHpapb I'.I., ycau 10.U., UBnes C.A. MPUMEHEHUE «TEMNOBbLIX» KAPT B AW-TPEKUHIE: CUNbHBLIE W CNABLIE
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FaBpunenko T.B., lopbyHo [.B., KoponeB 0.H0., Makeeea C.B. PAHVMUA TMNPUMEHWMOCTU TEOPEMbI
MPUTOXNHA-TMEHCOOP®A B ONMNCAHUN SNNEKTPOMUOIPAMM
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BRAINSTEM AND SPECIFIC DEVELOPMENTAL DISORDERS OF SCHOLASTIC SKILLS (SDDSS)
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YKVMPOBbLIE KNETKW MOCHE ANNOTPAHCMNAHTALIMA B MOBPEXOEHHbIVN CEOANLLHLIA HEPB

Petrova E.S., Isaeva E.N., Korzhevskii D.E. RAT MESENCHYMAL STEM CELLS CAN DIFFERENTIATE TO ADIPOSE CELLS
AFTER ALLOTRANSPLANTATION INTO THE DAMAGED NERVE

Muuwenko A.O., MaH 3.C., Ma3saueBa B.10., XogaHoBny M.IO. N3YUYEHWVE ONUIOOEHOPOIEHE3A M HEMPOIEHESA
MNPV PEMUENMHUSALIMA HA KYMTPU3OHOBOW MOOENW PC

Pishchelko A.O., Pan E.S., V.Yu. Glazacheva, Khodanovich M.Yu. THE OLIGODENDROGENESIS AND NEUROGENESIS
STUDIES IN REMYELINATION ON CUPRIZON-INDUCED MURINE MODEL OF MULTIPLE SCLEROSIS (MS)

PomaHoBa WU.B., MuxpuHa A.A., MuxannoBa E.B., CasenbeBa J1.0. UIMMYHOI'MCTOXMMWNYECKOE NCCNEOOBAHNE
CART-MENTUOA B TMMOTANAMYCE KPbICbI MOCJE UWWEMUYECKOIO NMOPAXEHUA

Romanova I.V., Mikhrina A.A., Mikhailova E.V., Saveleva L.O. IMMUNOHISTOCHEMICAL INVESTIGATION CART-PEPTIDE
IN RAT HYPOTHALAMUS AFTER ISCHEMIA

HaHoTexHONnornm n HaHomartepuanbl B 6GMOMeAULMHCKMX nccnegoBaHNAX
Nanotechnologies in biomedical research

FNopowwuHckas W.A., KaudecoBa [1.C., BopogynuH B.B., Xykosa I.B., Kur O.U. BO3MOXHbLIE MEXAHW3MbI
MNMPOTUBOOMYXONEBOIO AENCTBMA HAHOYACTUL, BMOTEHHBIX METAJIOB

Goroshinskaya I.A., Kachesova P.S., Borodulin V.B., Zhukova G.V., Kit O.l. POSSIBLE MECHANISMS OF ANTITUMOR
EFFECT OF BIOGENIC METALS IN FORM OF NANOPARTICLES

3naTtHuk E.K0. HAHOYACTUUbI MEPEXOOHBLIX METANJTIOB B BMOMEONLINHCKNX NCCINEOOBAHUNAX
Zlatnik E.Y. NANOPARTICLES OF TRANSITION METALS IN BIOMEDICAL RESEARCH

KoBanbko H.H0., Kanununa M.B., Moposora J1.B., BnmHoBa M.WU., FNanu6un O.B., Cycnoe [O.H., lWlunoea O.A,
KpyunHuna U.10. XKVOKODA3HbLIA CUHTE3 M UICCNEAOBAHWVE HOBbIX KEPAMUYECKX HAHOMATEPUAIOB

Kovalko N.Yu., Kalinina M.V., Morozova L.V., Blinova M.l., Galibin O.V., Suslov D.N., Shilova O.A., Kruchinina I.Yu. LIQUID-
PHASE SYNTHESIS AND INVESTIGATION OF NEW CERAMIC MATERIALS

KpyuuHuHa WU.10., LLinunosa O.A., XamoBa T.B., Edpumosa J1.H. MEXOVNCUUMITIMHAPHBIE NCCITIEQOBAHUA NXC PAH B
OBJIACTU 30MNb-TEJIb TEXHONOI M ANnA 6nOoNormm n MEgULVHGI

Kruchinina l.Yu., Shilova O.A., Khamova T.V., Efimova L.N. INTERDISCIPLINARY STUDIES OF THE INSTITUTE OF
SILICATE CHEMISTRY OF RAS IN THE AREA OF SOL-GEL PROCESSING FOR BIOLOGY AND MEDICINE

NoceBa E.B., llornHoBa H.A., Pyccy J1.A., Me3seHueBa M.B. NNOBEJEHUE KPbIC B TECTAX HA TPEBOXHOCTb NMPU
OCTPOM NHTPAHA3ANBHOM BBEOEHMN MANIOM 0O3bl OOQHOCITIOMHbIX YINMEPOOHBIX HAHOTPYBOK

Loseva E.V., Loginova N.A., Russu L.I., Mezentseva M.V. RAT BEHAVIOR IN ANXIETY TESTS WITH ACUTE INTRANASAL
ADMINISTRATION OF A SMALL DOSE OF SINGLE-WALLED CARBON NANOTUBES
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LLn6psesa J1.C., NopweHes B.H. HAHOTEXHONOIM 1 HAHOMATEPUWAIbI B CO30AHUN MEONLUMHCKNX KOCTHbLIX
MMIMJTAHTATOB

Shibryaeva L.S., Gorshenev V.N. NANOTECHNOLOGY AND NANOMATERIALS IN THE CREATION OF MEDICAL BONE
IMPLANTS

HenpoTexHonorMm n KOrHUTUBHbIE UCCNeaOoBaHUA
Neurothechnologies and cognitive research
PykoBogutenu — Kupown Banepun Hukonaeswuy, flanunosa HuHa HukonaeBHa

AcnansiH E.B., Kupoi B.H. OCOEEHHOCTU BOCMNPUATNA BEPEAJIBHOW 1 OBPA3HON MHOOPMALIMA
Aslanyan Y., Kiroy V. THE PECULIARITY OF PERCEPTION OF VERBAL AND VISUAL INFORMATION

BaxtuH O.M., MunsieBa H.P., TambueB A.3., Kupon B.H. PYHKLINOHAJIbHAA OPITAHU3ALUNA MO3IrOBbIX MPOLIECCOB
MPU PEANTM3ALUMN MPOTHOCTUYECKOIO NOBEOEHUNA

Bakhtin O.M., Minyaeva N.R., Tambiev A.E., Kiroy V.N. FUNCTIONAL ORGANIZATION OF BRAIN PROCESSES IN THE
IMPLEMENTATION OF PREDICTIVE BEHAVIOR

BeccoHoBa 10.B., O603HoB A.A., Anmaes H.A., Mypawesa O.B., Metposuy O.J1. MPUMEHEHVE ANTPEKVHIA ONA
ONAFHOCTUKU MOTUBALIMN NNYHOCTH

Bessonova Yu.V., Oboznov A.A., Almayev N.A., Murasheva O.V., Petrovich D.L. EYETRACKING FOR MOTIVATIONS'
RESEARCH

BepxnioTtoB B.M., CokonoB [.A., YwakoB B.Jl., BenuukoBckun B.M. VOEHTUOUKALUMA N BO3MOXHAA POJb
AHTUOE®ONTHOW CETV TONOBHOIO MO3IrA YENOBEKA

Verkhlyutov V.M., Sokolov P.A., Ushakov V.L., Velichkovsky B.M. IDENTIFICATION AND A POSSIBLE ROLE OF THE
ANTIDEFAULT MODE NETWORK IN THE HUMAN BRAIN

BuHorpapgos I'.Il. TEOPETUKO-UTPOBAA MOJEJb LIEJIEHAMPABNEHHOIO BbIBEOPA
Vinogradov G.P. GAME-THEORETIC MODEL OF TARGETED SELECTION

IpeueHko T.H., XaputoHoB A.H., XXeranno A.B. BMOKOMMYHNKALIM B MMKPOBHbIX COOBLLECTBAX
Grechenko T.N., Kharitonov A.N., Zhegallo A.V. BIOCOMMUNICATIONS IN MICROBIAN COMMUNITIES

HOanunosa H.H., Hopenbe M.P., fAxHo H.H. HOBbLIE 33I' MAPKEPbI BOJIE3HW TMAPKUHCOHA, BbIABINAEMbBIE
ABTOPCK/M METOLOM - «MMKPOCTPYKTYPHOIO AHAJIM3A OCLMNNIATOPHOW AKTUBHOCTU MO3IA»

Danilova N.N., Nodel M.R., Yakhno N.N. NEW EEG MARKERS OF PARKINSON'S DISEASE AS REVEALED THROUGH THE
AUTHOR'S METHOD - "MICROSTRUCTURAL ANALYSIS OF OSCILLATORY BRAIN ACTIVITY"

3aneBckasa A.U., KM)KeBa1:OBa E.A., Edpemos B.B., OMenb‘:IeHKO B.I'I.v PAHHEE BbIABJIEHME YMEPEHHbIX
KOrHNTUBHbIX PACCTPOUCTB Y BOJbHbIX C XPOHUYECKON WMWEMMEW TONOBHOIMO MO3rA COCYOUCTOro
FEHESA

Zalevskaya A.l., Kizhevatova E.A., Efremov V.V., Omelchenko V.P. EARLY DETECTION OF MILD COGNITIVE DISORDERS
IN PATIENTS WITH CHRONIC CEREBRAL ISCHEMIA OF VASCULAR ORIGIN

KasbimaeB C.A., KawuHa E.M., KucnyxuHa A.C. PypakoB B.3., Hukutun WU.I. AHAJIN3 CJTYYAA BOCCTAHOBIIEHUA
BU3YAJTIbHOIO ONO3HAHNA OBBEKTOB Y NALUMEHTA C YOAPOM MOJTHNWM B NEBYKO TEMEHHYIO OBJIACTb
Kazymaev S.A., Kashina E.M., Kislukhina A.S., Rudakov B.E., Nikitin I.G. CASE OF ANALYSIS OF THE RECOVERY OF
VISUAL RECOGNITION OF OBJECTS IN A PATIENT AFTER A LIGHTNING STRIKE TO THE LEFT PARIETAL REGION

KnxxeBatoBa E.A., BakysoBa [.B., OmenbuyeHko B.M. AMNPOBALMA CMOCOBA ONATHOCTUKU KOMHUTUBHbIX
HAPYLWEHWA NP XPOHWUYECKOW ULLEMUI MO3IA

Kizhevatova E.A., Bakuzova D.V., Omelchenko V.P. APPROBATION OF THE METHOD OF DIAGNOSING OF COGNITIVE
IMPAIRMENT IN CHRONIC CEREBRAL ISCHEMIA

Ko6binsukas E.B., Kmkesatosa E.A. ANIbTEPHATVBHbIV BESMEAVMKAMEHAO3HbLIN METO[ NEYEHWNA CABI Y OETEN
Kobylyackaya E.V., Kizhevatova E.A. ALTERNATIVE METHOD OF TREATMENT FOR CHILDREN WITH THE SYNDROME
OF ATTENTION DEFICIT AND HYPERACTIVITY

Kosnoeckui C.A., Hekmopgosa A.K. AIMHAMUKA MO3FOBOW AKTUBHOCTMW MNMPU 3PUTENIBHOM Y3HABAHWMU
Kozlovskiy S.A., Neklyudova A.K. DYNAMIC OF BRAIN ACTIVITY DURING VISUAL RECOGNITION

Kosnosckun C.A., lLUupeHosa C.[1. OCOBEHHOCTN AKTUBHOCTW CTPYKTYP FONOBHOIO MOSIIA B MNPOUECCE
Y3HABAHNA U BCTTOMUHAHUA
Kozlovskiy S.A., Shirenova S.D. ACTIVATION OF BRAIN STRUCTURES WHILE RECOGNIZING AND RECOLLECTING

Koctausan [O.I, BaprtaHoe A.B. B3AVMOJEWCTBME 3PUTENBHON W AYOUANBHOW COCTABIAIOLWEW
MONMMOOANBHOIO OBPA3A
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KpyuvHunHa O.B., TanbnepuHa E.N.,, Poxkos B.IN. TPOCTPAHCTBEHHO-BPEMEHHAA OPrAHU3ALUA
BVMOMOTEHUMANOB MO3IA 'Y NOAPOCTKOB NP YTEH MOBECTBOBATEJIbHbLIX TEKCTOB

Kruchinina O.V., Galperina E.l., Rozhkov V.P. DIFFERENCES IN SPATIOTEMPORAL ORGANIZATION OF BRAIN
BIOELECTRIC ACTIVITY DURING READING TEXT IN ADOLESCENCES

Neicenko N.B., Mywkun A.A., Cyxoe A.I'. MPUMEHEHWE TPAHCKPAHUAJTIbHON MUKPOMONAPU3ALIMN B KAYECTBE
HEMPOTEXHONOM N KOPPEKLIW KOFHUTYBHbIX ONCOYHKLAN

Lysenko L.V., Pushkin A.A., Sukhov A.G. TRANSCRANIAL DIRECT CURRENT STIMULATION AS NEUROTECHNOLOGY
FOR COMPENSATION OF COGNITIVE DYSFUNCTION

Makaposa WU.WU., Urhatosa 1O.MN., AkceHoBa A.B., Bennuenko H.A., Ucca O.U. AHANN3 U3MEHEHWA YACTOTHO-
BONMHOBbLIX XAPAKTEPUCTWK CEPOEYHOIO PUTMA T1PU PEMMCTPAUMUN KOIMHNTUBHBLIX BbISBAHHbLIX
MOTEHLUWMAJIOB

Makarova L.l., Ignatova Y.P., Aksenova, A.V., Belichenko N.A., Issa D.I. ANALYSIS OF CHANGES IN THE FREQUENCY-
WAVE CHARACTERISTICS OF THE CARDIAC RHYTHM AT THE REGISTRATION OF COGNITIVE EVOKED POTENTIALS

Menéxun A.N. MEHTAJIbHbIE PECYPCbI NMPOOYKTUBHOIO CTAPEHUA

Mupownnk U.M. IBOJMIOLIMOHHASA MNACTUYHOCTL MOS3FA B KOHTEKCTE KOOPOVMHALMOHHOW MAPAOUMMBI
PA3BUTUA KAK oMNOCODPUN N METOAOSIOMMN KOMITIEMEHTAPHOCTH

Miroshnik .M. THE EVOLUTIONARY PLASTICITY OF THE BRAIN IN THE CONTEXT OF THE COORDINATIONAL
PARADIGM OF THE DEVELOPMENT AS A PHILOSOPHY AND METHODOLOGY OF COMPLEMENTARITY

MupowHuk U.M., NaBpunun E.B., Kanapnse H.H., CBeteHko P.B., LUuHkapuyk E.E., KpecnoB A.U., KonbuoBa WU.B.,
3enukoBa T.A. OMNbIT MPUMEHEHUA WMHHOBALIMOHHBIX METOOOB U TEXHONOIMW POCCUMCKOW HAYYHOW
LLKONblI KOOPOANHALMOHHOW MCUXOPU3NONOTN 1 MCUXONOT N PA3BUTUA N.M. MUPOLLHWK ONA OKA3AHUA
MEJWKO-NCUXONOrMYECKOM MOMOLLW B CAHATOPUAX KPbIMA

Miroshnik I.M., Gavrilin E.V., Kaladze N.N., Svetenko R.V., Shinkarchuk E.E., Kreslov A.l., Koltsova |.V., Zenikova T.A.
EXPERIENCE IN THE APPLICATION INNOVATIVE METHODS AND TECHNOLOGIES CREATED IN RUSSIAN SCIENTIFIC
SCHOOL COORDINATING PSYCHOPHYSIOLOGY AND PSYCHOLOGY OF DEVELOPMENT BY IRINA M.MIROSHNIK TO
PROVIDING MEDICAL AND PSYCHOLOGICAL TREATMENT IN SANATORIA OF CRIMEA

Opnos B.U., Uenes C.A., Bongapb I'.I'. O6 OCOBEHHOCTAX METOOA BBEOEHNSA MUKPOSNEKTPOOA B HEMPOH
Orlov V.1, Ivlev S.A,, Bondar G.G. ABOUT PECULIARITIES OF INTRODUCTION OF THE MICROELECTRODE INTO THE
NEURONS

Mywkun A.A., CyxoB A.l'., KpuBonan A.l'., laBpuHeHko E.C., JlbiceHko J1.B. NCCJIEJOBAHUVE 3ABNCUMOCTHU
NATEHTHOIO TMEPUMOJA TMPOCTOM W CNOXHOWM CEHCOMOTOPHOW PEAKUMM OT ®A3bl MOOAYM
3PUTENBHOIO CTUMYINA OTHOCUTEJIbHO BOJIHbI @OHOBOIO AJlIb®A-PUTMA

Pushkin A.A., Sukhov A.G., Krivolay A.G., Lavrinenko E.S., Lysenko L.V. THE DEPENDENCE OF THE LATENT PERIOD
OF SIMPLE AND COMPLEX SENSORIMOTOR REACTION ON VISUAL STIMULUS, PHASE-LOCKED TO THE
BACKGROUND ALPHA-RHYTHM

Ceetnuk M.B., Bywos 10.B. BMCIMEKTPAbHbLIN BEMBNETHLIN AHANWS3 33 B KOTHUTUBHBLIX UCCNELOBAHUAX
Svetlik M.V., Bushov U.V. BISPECTRAL WAVELET ANALYSIS OF EEG IN RESEARCH OF COGNITION

Ceupuposa A.B., KmxesatoBa E.A. QODPEKTMBHOCTbL TPEHMHIOB HA OCHOBE BMONIOMMYECKOM OBPATHOW
CB£3M B BOPLEE C MONOBHOW BOMbIO HAMPS>KEHUS

Sviridova A.V., Kizhevatova E.A. THE EFFECTIVENESS OF TRAINING SESSIONS BASED ON BIOLOGICAL
NEUROFEEDBACK IN THE FIGHT AGAINST HEADACHE TENSION

CemeHtok C.U., OanunoBa H.H. Allb®A PUTM KAK MEXAHW3M NOKAJIbHONO TOPMOXEHWA TP PELWEHUN
CITOXHbIX MATEMATUYECKWMX 3A0AY

Semenyuk S.1., Danilova N.N. ALPHA RHYTHM AS A MECHANISM OF LOCAL INHIBITION DURING SOLVING DIFFICULT
MATHEMATICAL TASKS

TpudoHos M.U., Mawaceeuy E.A. MOIYT JIN WHTEFPANbHbLIE XAPAKTEPUCTUKM MHOIOKAHANBHOW 33r
MCMOJNb30OBATLCA B KAYECTBE MPEOVMKTOPOB WHAOVMBUAYANBHBIX TMCUXOMETPUYECKUX TOKA3ATENEN
WMHTENNEKTA?

Trifonov M.1., Panasevich E.A. CAN WE USE THE INTEGRAL CHARACTERISTICS OF MULTICHANNEL EEG TO PREDICT
A PERSONAL INTELLIGENCE MEASURED BY COGNITIVE ABILITY TESTS?

TyTtykoBa C.A., MaBpuw M.C., EnudaHora E.A., BopucoBa E.B., Ba6aeB A.A. NOJEOP OMTUMAJIbHOW BUPYCHOW
CUCTEMBbI ANA 3KCMNPECCUN TEHETUYECKN-KOONPYEMOIO KAJTbLUIMEBOIO CEHCOPA CASE12

Tutukova S.A., Gavrish M.S., Yepifanova E.A., Borisova E.V., Babayev A.A. SELECTION OF BEST VIRAL SYSTEMS FOR
EXPRESSION OF GENETICALLY-ENCODED CALCIUM SENSOR CASE12
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Xnypaosa J1.K. MMACTUYHOCTb HEMPOHOB MOJITKOCKA NMPW BIIOKALE KANbLUWW3ABMCUMOIO KANMEBOIO TOKA
Khludova L.K. THE PLASTICITY OF MOLLUSC NEURONS DURING OF CALCIUM-DEPENDENT POTASSIUM CURRENTS
BLOCKADE

Yymakora O.B., Azaun A.Jl., XabubpaxmaHoga J1.X. OCOBEEHHOCTW/ PACCTPOMCTB KPOBOOBPALLEHWA MONOBHOIO
MO3rA vy Jnuu MOXuMnoro BO3PACTA C TMPUSHAKAMW OOAOEMEHTHOIO KOMHUTUMBHOIO OE®ULINTA
PA3JIMYHOIO NrEHE3A

Chumakova O.V., Azin A.L., Habibrakhmanova L.H. FEATURES CIRCULATORY DISORDERS OF THE BRAIN OF ELDERLY
PATIENTS WITH SYMPTOMS OF MILD COGNITIVE DECLINE OF VARIOUS GENESIS

HenpoknbepHeTuka
Neurocybernetic

AnpgpvwaHoB B.B., lanHytauHOB XJ'I.1 Naespoe U.A. JMHAMUWYECKAA MOLENb $®OPMUPOBAHUA TEHEPATOPA
MATTEPHA AKTBHOCTW OTOEJIbHOWM MbILLbI
Andrianov V.V., Gainutdinov Kh.L., Lavrov |.A. THE DYNAMIC MODEL OF THE PATTERN GENERATOR OF ONE MUSCLE

BawkatoBa [0.B., Ten P.B., Anues H.LU., Unioikuna U.B. HEVIPOKOMIMBIOTEPHLIN AHANOI PABOThI TMIMMOKAMIMA B
PEXVME MHOIOKPATHbIX UTEPALINM

Bashkatova Yu.V., Ten R.B., Aliyev N.S., llyukhina I.V. NEUROCOMPUTING ANALOGUE OF THE WORK OF THE
HIPPOCAMPUS IN THE MODE OF MULTIPLE ITERATIONS

Demun B.K., Cokonos U.A. O5 OOHOW MOLEJNIN OBPAEOTKU MHOOPMALINA

EcbkoB B.B., Benouwenko [1.B., Fnasoea O.A., Mopo3 O.A. ICMOJIb3OBAHME HEMPO-3BM B OLIEHKE XAOTUYECKOW
OVNHAMWKW NAPAMETPOB CEPIEYHO-COCYONCTOW CUCTEMbI JEBYLIEK

Eskov V.V., Beloshchenko D.V., Glazova O.A., Moroz O.A. THE USE OF NEURO-COMPUTERS IN ESTIMATION OF
CHAOTIC DYNAMICS OF CARDIOVASCULAR SYSTEM PARAMETERS OF GIRLS

TecneHnko E.J., OamsHoBuy E.B., Yuranenumk JL.A., MNonewyk B.B., Motpscoea A.H., Basman B.X. BIVAHNE
LUMTUKONNHA HA SNETPO®UINONOTMYECKUE NMAPAMETPbLI CAKKAL MPY XPOHUYECKOW UWWEMUM MOSIA
Teslenko E.L, Damyanovich E.V., Chigaleychik L.A., Poleshuk V.V., Potryasova A.N., Baziyan B. Kh. EFFECT OF
CITICOLINUM ON ELECTROPHYSIOLOGICAL PARAMETERS OF SACCADES IN CHRONIC CEREBRAL ISCHEMIA

AKTyanbHble npo6rieMbl HEMPONCUXONOrKn
Actual problems of the neuropsychology
PykoBoautenu - LiunkoBa KapuHa MapatoBHa, CyntaHoBa Anbcusa CepreeBHa

AnekcaHapoBa H.LU., Anekcanaposa O.A. BYAYLL/ COEUMANUCT MO BUNMHIBU3MY — KTO OH?
Alexandrova N. Sh, Alexandrova O.A. THE FUTURE SPECIALIST IN BILINGUALISM: WHO IS HE?

AmunoB H.A., OcapgueBa U.WU., Bnoxuna J1.H. CUJTA TOPMOXEHUA PEMNYJNIATOPHOI O BJIOKA LIHC KAK NMPEANKTOP
MAKCUMANbHbIX OOCTUXKEHWN YCMEXA

Aminov N.A., Osadcheva I. 1., Blokhina L.N. THE BRAKING FORCE OF THE REGULATORY UNIT OF THE CNS AS A
PREDICTOR OF THE MAXIMUM ACHIEVEMENTS OF THE SUCCESS

Bacunbesa H.H. HEMPOMNCUXONOMMYECKME OCOBEHHOCTW MO3HABATENbHLIX ®YHKUMA Y [OETEW C
TPYAHOCTAMWN OBYYEHUA NMNCbMY

Vasilyeva N.N. NEUROPSUCHOLOGICAL CHARACTERISTICS OF COGNITIVE FUNCTIONS IN CHILDREN WITH WRITING
DIFFICULTIES

Fa6mnooes U.M. BIIMAHUNE TCNXO3SMOLIMOHANBHOIO CTATYCA, CTPECCA, TPEBOIM N CTPAXA HA PA3BUTUE
MOSIrA N OPTAHN3MA B LIENOM

Gabibov .M. EFFECT OF PSYCHOEMOTIONAL STATE, STRESS, ANXIETY AND FEAR IN THE DEVELOPMENT OF THE
BRAIN AND ORGANISM AS A WHOLE

EmenbsaHosa T.B. MEXMONYLWAPHASA CUHXPOHU3ALIMA KOPKOBBLIX 30H Y JIIOOEN MOXMINOrO BO3PACTA C
PA3HOWM MPOOYKTMBHOCTLIO UTEHUA

Yemelianova T.V. HEMISPHERIC SYNCHRONIZATION OF CORTICAL AREAS OF ELDERLY WITH DIFFERENT READ
PRODUCTIVITY

Xypasnes B.B., MypTtasuna E.MM., TpudoHosa H.I0. KOHKYPEHTHAA U COIMMACOBAHHAA MOJENN COBMECTHOW
OEATENIBHOCTU 2-X  UCMbLITYEMbIX ANA UCCIIEOOBAHUA  NMCUXOPUIUNOJIOTNMHECKNX  TNPOLIECCOB
MEXCYBBEKTHbLIX BSAUMOOENCTBUIA

Zhuravlev B.V., Murtazina E.P., Trifonova N.Yu. THE RELATIONSHIP BETWEEN SOCIAL EXPERIENCE AND
HIERARCHICAL STATUS OF RATS WITH THE SPEED OF THEIR LEARNING TO THE INSTRUMENTAL SKILL OF SELF-
SELECTION THE CONDITIONAL SIGNALS AND REINFORCEMENTS IN AN INTERACTIVE ENVIRONMENT
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Kasakosa E.B., Cokonosa JI1.B. COYETAHHOE BOS3OEWCTBME ®AKTOPOB PWCKA HA ®OPMWPOBAHUE
HEMPO®U3NONOMMYECKUX N MHTENNEKTYANBHBIX ®YHKLNW OETEN

Kazakova E.V., Sokolova L.V. COMBINED EFFECT OF RISK FACTORS ON NEUROPHYSIOLOGICAL AND INTELLECTUAL
FUNCTIONS FORMATION OF CHILDREN

KopHeee M. 5. OCOEEHHOCTW HEVPOMCUXOJIOMMYECKOW KOPPEKLW OETEW PAHHEIO BO3PACTA
Korneev M.B. THE PECULIARITIES OF NEUROPSYCHOLOGICAL CORRECTION IN EARLY CHILDHOOD

Mantokosa H.I., lUunkosa K.M. HAPYLWWEHVE «MOAEJIN NMCUXUYECKOIO» MPUN OYATOBbIX NMOPAXEHUAX MOSIrA
PA3HOW NATEPANU3ALINA

Malyukova N.G., Shipkova K.M. «THEORY OF MIND» IMPAIRMENT IN CASE OF LOCAL BRAIN LESIONS WITH
DIFFERENT LATERALIZATION

MepenpaeuHa 10.0. POJIb HEMPOMCWXONOMMYECKOrO OBCNEAOBAHMA B CYOEBHOW MCUXOMNOro-
NMCUXNATPUYECKOW SKCMNEPTU3E B TrPAXOAHCKOM MNMPOLIECCE
Perepravina Y.O. NEUROPSYCHOLOGICAL METHODS AT FORENSIC PSYCHOLOGICAL ASSESSMENT OF CAPACITY

CBetkmHa A.A., CrpenbHukoBa W.A. KoBwoBa O.C., AHgpodarnHa O.B., [Oyub A.B. OCOBEHHOCTW
MO3HABATENIbHOM C®EPbl B OCTPOM W PAHHEM BOCCTAHOBWTENbHOM MEPUOOE WIWEMWYECKOIO
NHCYNbTA NOCNE CUCTEMHOW TPOMBOJIMTUYECKOW TEPAMNN

Svetkina A., Strelnikova I., Kovshova O., Androfagina O., Dun A. COGNITIVE FUNCTIONS IN THE EARLY RECOVERY
PERIOD CAROTID ISCHEMIC STROKE AFTER INTRAVENOUS THROMBOLYSIS

CyntaHoBa A.C. K MPOBJIEME MEXTMONYLWAPHON ACUMMETPUM ¥ MEXMOJYLWAPHOIO B3AMMOLEWCTBUSA B
JOLWKONbHOM BO3PACTE

Sultanova A. TO THE PROBLEM OF INTERHEMISPHERIC ASYMMETRY AND INTERHEMISPHERIC INTERACTION AT
PRESCHOOL AGE

4-5 noHA
June 4-5
CMINO3NYM
LleHTpanbHble MeXaHM3Mbl KapAUOBaCKYNSIPHOW perynsiuum, KnmHn4Yeckue u
npuKnagHble acnekTbl aHanu3a BapunabdbenbHOCTH cepaevyHoro purma
Central mechanisms of cardiovascular regulation, clinical and applied aspects for
analysis of heart rate variability
PykoBogutenu — Hukonan Bopucosuu CyBopos, Jlunua BnagummuposHa lNockoTuHoBa

AsaroweHko C.A., 3yeBa H.I', CepreeB T.B., CyBopo H.B. YCIEWHOCTb BOCMNPOU3BEOEHNA YACTOTHbIX
XAPAKTEPUCTUK 3AOABAEMOW CUHYCOUIbI MPU BOC MO KAPOUOPUTMY

Avdushenko S.A., Zueva N.G., Sergeev T.V., Suvorov N.B. THE SUCCESS OF THE REPRODUCTION OF THE REFERENCE
SINE WAVE FREQUENCY CHARACTERISTICS AT THE BIOFEEDBACK ON HEART RATE

BaxunHa A.B. OVNHAMUKA OSHTPOMWMN CEPOEYHOIO PWUTMA 1PN PEWEHWM 3A0AY PA3HOIO YPOBHA
CNOXXHOCTU

Bakhchina A.V. DYNAMICS OF ENTROPY OF HEART RATE DURING PERFORMANCE TASKS THAT HAVE DIFFERENT
LEVELS OF COMPLICATION

BupynuHa l0.I'., l'ycakoea C.B., Kosanes W.B., Cmarnui N1.B., NMetpoea U.B. HATPUN-3ABUCUMBIE MEXAHW3MbI
PErYNALUMN COKPALLEHWN MMAOKVX MbILWL, MPY FTMMOKCUA

Birulina J.G., Gusakova S.V., Kovalev I.V., Smagliy L.V., Petrova |.V. SODIUM-DEPENDENT REGULATORY MECHANISMS
OF SMOOTH MUSCLES CONTRACTION IN HYPOXIA

Kupunnosa T.I', Xepgesa T.®., Edumosa T.H. POJIb 3AHATUN CTYOEHTAMW OUSNYECKOW KYNbTYPOW B
MPOLIECCE UX ADANTALIMM K OBYYEHUIO B BY3E

Kirillova T.G., Zherdev T.F., Yefimova T.N. ROLE OF OCCUPATIONS PHYSICAL CULTURE OF STUDENTS IN THE
COURSE OF THEIR ADAPTATION TO TRAINING IN HIGHER EDUCATION INSTITUTION

KoBanee [.B., Cknbuukun B.B., KypsaHoB A.H., MoHomapeBa A.U. TPAHCOOPMALINA BLICOKOIO HOPMAJILHOIO
APTEPUANBHOIO OABJIEHMA B APTEPUATIBHYHO TMNEPTOHUIKO: ANEKTPO®N3NONOMMYECKME NPEOMKTOPLI
Kovalev D.V., Skibitsky V.V., Kurzanov A.N., Ponomareva A.l. ELECTROPHYSIOLOGICAL PREDICTORS OF HIGH NORMAL
ARTERIAL PRESSURE IN HYPERTENSION TRANSFORMATION

Kosanes W.B., Bupynuna 1O.I'., Cmarnun J1.B., lN'ycakoBa C.B., MNMetpoBa WU.B., Kpacyrckasa A.IO., PbigueHko B.C.,

Hocapes A.B., Opnoe C.H. N3YYEHUE POJIN MOHOBANEHTHbLIX KATUOHOB B PEMYJIALUNN SNEKTPUYECKMNX W
COKPATUTENbHbLIX CBOVNCTB MALKOMBILUEYHBLIX KNETOK
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Kovalev I.V., Birulina Yu.G., Smugly L.V., Gusakova S.V., Petrova I.V.,. Krasutskaya, A.Yu, Rydchenko V.S., Nosarev A.V.,
Orlov S.N. THE STUDY OF THE ROLE OF MONOVALENT CATIONS IN THE REGULATION OF ELECTRICAL AND
CONTRACTILE PROPERTIES OF SMOOTH MUSCLE CELLS

KpuBoHorosa E.B., T[lockotuHosa J1.B., HOemun O.B. WHAMBWAOYAJIbHO-TUMNONOIMMYECKME W3MEHEHNA
BAPUWABEIbHOCTV PUTMA CEPOUA B IMHAMUKE 10 CEAHCOB KAPONOBWOYTMPABIIEHUA Y NMOOPOCTKOB
Krivonogova E.V., Poskotinova L.V., Demin D.B. INDIVIDUAL AND TYPOLOGICAL CHANGES OF THE HEART RATE
VARIABILITY DURING 10 SESSIONS OF CARDIO-BIOFEEDBACK TRAINING IN ADOLESCENTS

Kpueowekoe C.I., [Oueept B.9. LEHTPANBHLIE MEXAHWM3Mbl KAPOMOBACKYNAPHOW PEMYNAUMM  MPU
XEMOPELIENTOPHbLIX BO3OENCTBUAX

Krivoschekov S.G., Divert V.E. CENTRAL MECHANISMS OF CARDIOVASCULAR REGULATION AT CHEMORECEPTORS
INFLUENCES

NataHoB A.B., Nankosa H.B. JMHAMWKA BbIPABOTK/ HABbIKA YNPABNEHNA CEPOEYHBIM PUTMOM MO METOOUKE
BOC-KOPPEKLNN B YCNOBUAX BbICOKOIrOPHOIO BOCXOXOEHNA

Latanov A.V., Pankova N.B. DYNAMICS OF THE DEVELOPMENT OF HEART RHYTHM CONTROL SKILLS BY THE
BIOFEEDBACK CORRECTION IN THE ALPINE CLIMBING

MakapoBa WU.U., BnaceHko H.IO., EBctucdeeBa E.A., ®dununnyeHkoa C.U. OCOBEHHOCTU 3MOLUMOHAINBHOIO
BbIFOPAHUSA N BAPUABENBHOCTWM CEPOEYHOIO PUTMA Y MOXAPHBIX-CMACATENEN

Makarova 1.I., Vlasenko N.Y., Evstifeeva E.A., Filippchenkova S.I. STUDY OF EMOTIONAL BURNOUT SYNDROME, HEARD
RATE VARIABILITY IN FARE-FIGHTERS

MoposoBa M.I., ABaHecoBa A.A., Nop6ayeBa A.M., NaBpunosa C.A. OLIEHKA MAPAMETPOB BAPUABEJIbHOCTU
PUTMA CEPOUA Y KPbIC B MOOENW CTPENTO30TOUUVH-MHOYLIMPOBAHHOIO OVWABETA

Morozova M.P., Avanesova A.A., Gorbacheva A.M., Gavrilova S.A. ASSESSMENT OF HEART RATE VARIABILITY
PARAMETERS IN STREPTOZOTOCIN-INDUCED DIABET IN RATS

Opnoe B.U., PyaeHko M.HO., CyxoB A.l'., Kupuuerko E.HO., dununnoea C.F0. NUSYHEHUNE BUOTPOIMHOIO JENCTBUA
3MU IXK-2 NPU BHYTPUKINETOYHOW PEMUCTPALIWN OBJTYYAEMbIX HEMPOHOB

Orlov V.I., Rudenko M.Yu., Sukhov A.G., Kirichenko E.Yu., Filippova S.Yu. THE STUDY OF EL-2 PRODUCED EMR
BIOTROPIC EFFECTS BY MEANS OF INTRACELLULAR RECORDING

MeTtpoBa U.B., Po3eH6aym 0.A., OBunMHHUuKoBa A.C., LLlechep E.A., Tecnsa E.C. TA3OBbIE NMOCPEOHUKN - PEMYJTATOPHI
SYHKLUMNOHANBHOIO COCTOAHNA KNETOK KPOBW.

Petrova IV, Rosenbaum Y.A., Ovchinnikova A.S., Schaefer E.A., Tesla E.S. GAS INTERMEDIARY - FUNCTIONAL STATE
CONTROL BLOOD CELLS.

PyaeHko M.HO., WUuxnsapoea A.U., XykoBsa I.B., Apanosa 10.10., MpotacoBa T.M., NMonoBa H.H., Ky3sHeuoBa H.C.
MEPUOLOMNYECKAA CUCTEMA AAMTALMOHHBIX PEAKLIMN OPTAHU3MA KAK MHTEFPAINIBHAA ®OPMA PEIYNALN
KAPONOBACKYNAPHOW AKTUBHOCTH

CosuHoBa WU.M., Baxunna A.B. NPUMEHEHWE AHAJIM3A BAPUABEJIbHOCTW CEPOEYHOIO PUTMA TMPWU PEWEHNA
MOPAJIbHBIX OUEMM «CBOWM» - «4YXXOW» HA PA3HBLIX CTAONAX OHTOMEHESA

Sozinova .M., Bahchina A.V. HEART RATE VARIABILITY ANALYSIS AND SOLVING OF MORAL DILEMMAS “IN- OR OUT-
GROUP MEMBER” BY CHILDREN AT DIFFERENT STAGES OF ONTOGENESIS

Cyeopos H.6., fdpmow MW.B., Cepreee T.B.,, Aranoea E.A. KAPOWOPECIMUPATOPHbLIA  TPEHUHI,
CUHXPOHU3NPOBAHHbIV C KONEBATENBbHOW NMOCTYPAJIbHOW HAMPY3KOWN

Suvorov N.B., Yarmosh LV., Sergeev T.V., Agapova E.A. CARDIORESPIRATORY TRAINING SYNCHRONIZED BY
OSCILLATORY POSTURAL LOAD

®ponosa H.J1. OCOBEHHOCTW PEMYNALUNN ObIXATENBHOW N KAPOVOBACKYNAPHOM CUCTEM Y BOJbHbIX
HEVPOLIMPKYNATOPHOW ACTEHVEN U APTEPUANBHOW MMNEPTEH3UEW

Frolova N.L. FEATURES OF REGULATION OF THE RESPIRATORY AND CARDIOVASCULAR SYSTEM IN PATIENTS WITH
NEUROCIRCULATORY ASTENIA AND HYPERTENSION

Apmow W.B., bonayesa C.A., CyBopoB H.B. TMCUXOJIOTNMYECKME OCOBEHHOCTWU BOJIbHbIX MHOAPKTOM
MWUOKAPIA NPV BUOYTPABINEHNA

Yarmosh L.V., Boldueva S.A., Suvorov N.B. PSYCHOLOGICAL CHARACTERISTICS OF PATIENTS WITH MYOCARDIAL
INFARCTION IN BIOFEEDBACK

SApbirnHa H.A., MockoTtuHoBa J1.B., CochuHa E.A. MOJIOBbIE PA3NMNYNA U3MEHEHWM MOKA3ATENEW CEPOEYHO-
COCYONCTOWM CUCTEMbI Y MOAPOCTKOB C PA3MUMYHLIMWU TUMAMU OPFAHUSALIMMN SNEKTPOSHLIE®ANIOrPAMMbI
B YCNOBUAX TMNEPBEHTNALMN

Yarygina N. A., Poskotinova L.V., Sosnina E.A. SEX DIFFERECES OF THE CARDIOVASCULAR SYSTEM REACTIONS AT
HYPERVENTILATION IN ADOLESCENTS WITH DIFFERENT EEG-TYPES
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6 UIOHSA
June 6
CAMINO3NYM
UHTepdenc mosr-komnbrotep
Brain-Computer Interface
PykoBoautenb — AnekcaHap AnekceeBud ®porsos

Asunatckaa I.A., JlrokmavoB P.X., Bapako H.A., ®ponoB A.A., lNupagos M.A. MbICINEHHbBIE TPEHWPOBKW C
NAPAOVIMOW NPEOCTABNEHNA OBVMXEHUNA — HEMPOMCUXONOMMYECKUM MOPTPET «HEYOAYHUKA»

Aziatskaya G., Lyukmanov R., Varako N., Frolov A., Piradov M. MOTOR IMAGERY: NEUROPSYCHOLOGICAL PREDICTORS
OF FAILURE IN POSTSTROKE PATIENTS

Bo6po. N.4., Asnatckasa I".A., UcaeB M.P., KopwakoB A.B., QraHean B.B., ®ponos A.A. OCOEEHHOCTW/ NATTEPHOB
33l YENTOBEKA BO BPEMA BOOBPAXEHWA OBWMXXEHWW Y 300POBbLIX UCMBITYEMbIX U MOCTUHCYNBbTHbLIX
BONbHbLIX

Bobrov P.D., Aziatskaya G.A., Isaev M.R., Korshakov A.V., Oganesyan V.V., Frolov A.A. PATTERNS OF EEG ACTIVITY
RELEVANT TO MOTOR IMAGERY IN BOTH HEALTHY SUBJECTS AND POSTSTROKE PATIENTS

Bo6poBa E.B., Boraueea W.H., OraHecaH B.B., PewetHukoBa B.B., ®ponoe A.A. OBYYEHWE YTPABJIEHUIO
CUCTEMOW « MHTEP®ENC MO3I-KOMIMbIOTEP» MOMb3OBATENAMU C PA3NNYHBIM YPOBHEM HEBPOTU3MA
Bobrova E.V., Bogacheva I.N., Oganesian V.V., Reshetnikova V.V., Frolov A.A. BRAIN-COMPUTER INTERFACE CONTROL
LEARNING BY USERS WITH DIIFERENT LEVELS OF NEUROTICISM

Dxanarouuns U.3. BUOMEXAHUYECKNA AHATING LLUKASTbI ®YT-MAVEP

UBaHoBa T'.E., BywkoBa 10.B., CyBopoB A.I0., CtaxoBckasa J1.B., xxanaronua WU.3., Bapako H.A., KoBasuHa M.C.,
Bywkos ®.A. T[PEOBAPUTENBbHbLIE PE3YNbTATbl MPUMEHEHUA TPEHAXEPA C  MHOIMOKAHAJTLHOWM
BUONOMMYECKOM OBPATHOWM CBA3bIO «MMK-OK3OCKENET» B KOMMIIEKCHOW MPOrPAMME PEABUIUTALIMMA
BONbHbLIX MOCIE NMHCYJIBTA

Ivanova G.E, Bushkova Y.V, Suvorov A.Yu., Stahovskaya L.V., Dzhalagoniya 1.Z, Varako N.A., Kovyazina M.S., Bushkov F.A.
PRELIMINARY RESULTS OF THE APPLICATION OF THE SIMULATOR WITH MULTI-CHANNEL BIOFEEDBACK "BCI-
EXOSKELETON" IN A COMPREHENSIVE PROGRAM OF REHABILITATION OF PATIENTS AFTER STROKE

WUcaes M.P., Oranecsin B.B. MOJEJIMPOBAHWE MPOXOXOEHUA N3NYYEHNSA BIIMXHEN MHOPAKPACHOW OBNACTMU,
MCMONB3YEMOIO B WHTEP®EMCAX MOSII-KOMMBIOTEP, OCHOBAHHLIX HA BUKC, YEPE3 BWONOMMYECKUE
TKAHU

Isaev M.R., Oganesyan V.V. MODELLING OF PROPAGATION OF NEAR INFRARED LIGHT, USED IN NIRS-BASED BClI,
THROUGH BIOLOGICAL TISSUES

Konpyp A.A., BuprokoBa E.B., KotoB C.B., Typ6una Jl.I, KynukoB M.A., ®ponos A.A. 3anuesa E.B. OLIEHKA
PEABUMITUTALUMOHHOIO TMOTEHUMANA B  3ABUCUMOCTU OT COCTOAHUA KOFHUTUBHBIX ®YHKLUMA WU
CMNOCOBHOCTU K KWHECTETUYECKOMY BOOBPAXEHUIO ABVXEHUN

Kondur A.A., Biryukova E.V., Kotov S.V., Turbina L.G., Koulikov M.A., Frolov A.A., Zayceva E.V. THE EVALUATION OF
REHABILITATION POTENTIAL BASED ON THE STATE OF COGNITIVE FUNCTIONS AND THE ABILITY FOR
KINESTHETIC IMAGINATION OF MOVEMENT

Kopwakos A.B. OBPABOTKA BUKC CUTHANA MOONPULIMPOBAHHBIM METOOOM SMIMUPUYECKMX MO[ C LIENLIO
BbIOENNEHNA TEMOOMHAMUYECKMX OTKNWMKOB HA LUENEBOE MEHTAJIbBHOE COCTOAHME AONA UMK,
XAPAKTEPU3YIOLWEECA CMEUNPUNYECKM BPEMEHEM CTAHOBJIEHVA

Korshakov A.V. NIRS SIGNAL PROCESSING BY THE MEANS OF MODIFIED EMPIRICAL MODE DECOMPOSITION
METHOD FOR THE PURPOSE OF SEPARATING HEMODYNAMIC RESPONSES FOR BCl TARGET MENTAL STATES
WITH SPECIFIC BUILDUP TIMES

Kynukosa C.MN. CPABHEHUE KITACCU®NKATOPOB 1A ABTOMATUYECKOIO PACIMO3HABAHNA SMOLMOHAIBHbBIX
COCTOAHNM NO JAHHBLIM 33

Kulikova S.P. COMPARISON OF CLASSIFIERS FOR AUTOMATIC RECOGNITION OF EMOTIONAL STATES BASED ON
EEG DATA

Nasypenko A.M., LUeneneB W.E., Baxtun O.M., AcnansH E.B., Kupon B.H., MuuseBa H.P. MHTEP®ENC MO3r-
KOMMBKOTEP 3AMKHYTOIO TUNA ANnA YNPABNEHUA NHBANMMOHLIM KPECJTOM B PEXXMME PEANNbHOIO BPEMEHU
Lazurenko D.M., Shepelev L.E., Bakhtin O.M., Aslanyan E.V., Kiroy V.N., Minyaeva N.R. CLOSED-LOOP BRAIN-COMPUTER
INTERFACE TO CONTROL WHEELCHAIR IN REAL TIME

Caeenses A.B. MPAKTUYECKN HEMPONHTEP®ENC
Savelyev A.V. PRACTICAL NEUROINTERFACE
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®ponoB A.A,, EVIpIOKOBaVE.B., Bo6poB M.0., JliokmaHoB P.X., MokueHko O.A. MNMPUHUNIMBbI BOCCTAHOBNEHNA
ABUIATEJIBHBIX ®YHKLNW Y NMOCT-NHCYNBTHBIX BOJbHBIX C MOMOLLBIO SK30CKENETA PYKW, YIPABIIAEMOT O
MHTEP®ENCOM MOS3IM-KOMMbLKOTEP, OCHOBAHHOM HA BOOBPAXXEHWW OBVXXEHIN

®ponos A.A., MokueHko O.A., JllokmaHoB P.X., Buptokosa E.B., Kotos C.B., Typ6una J1.I"., Konayp A.A., Byukosa 10.B.,
Asnatckas A. PEABUNNTALUMA MOCTUHCYNbTHLIX BOMNbHLIX MPU MOMOLWW TEXHONOMN MHTEP®ENC-MO3T -
KOMMbIOTEP-OK3OCKEJET

Frolov A.A., Mokienko O.A., Lyukmanov R.Kh., Biryukova E.V., Kotov S.V., Turbina L.G., Kondur A.A., Bushkova Yu.V.,
Aziatskaya G.A. POST-STROKE REHABILITATION WITH A BRAIN COMPUTER INTERFACE AND A HAND EXOSKELETON

7 NIOHA
June 7
CUMMNO3NYM
My3blka n mo3r
Music and Brain
PykoBoautenb — AnekcaHap AnekcaHgpoBu4 KobnsakoB

Anmaes H.A., Ckopuk C.O., MegriHues A.A., BeccoHora 10.B., Cagos B.A., Mypawesa 0.B. PECYPCHbI/ Noaxon K
MNCMXONOrnn My3blKn

Almayev N.A., Skorik S.0., Medincev A.A., Bessonova Yu.V., Sadov V.A., Murasheva O.V. RESOURCE-BASED APPROACH
TOWARDS MUSIC PSYCHOLOGY

Bouko JI.A., UBaHueHko [.K., Tepewenko J1.B., 3agHenpoBckas I.B., NlataHoB A.B. MBMEHEHUA MOKA3ATENEW
MY 3bIKANIbHO-CMNELIMGNYECKON OMEPATUBHOWM MAMATU MPU YTEHWMX MYS3bIKAITBHOIO TEKCTA C JIUCTA
MNAHNCTAMA

Boyko L.A., Ivanchenko D.K., Tereshchenko L.V., Zadneprovskaya G.V., Latanov A.V. CHANGES IN PERFORMANCE OF
WORKING MEMORY SPECIFIC FOR MUSIC ANALYSIS AT SIGHT READING OF THE MUSICAL TEXT

Bopucoga A.C. VIMIMPOBU3ALINA HA ®OPTEMMAHO KAK SKCTMEPUMEHTANBHbIN KYPC NMCUXOKOPPEKLIMA
Borisova A.S. PIANO IMPROVISATION AS THE EXPERIMENTAL COURSE OF PSYCHOTHERAPY

FanewnHa M.A.,, JlormHoBa H.A.,, TlaHos H.B. TPUHLUWMbI BOKAJNIbHO-ABUTATENBHOIO TPEHUHIA:
HEMPO®W3NONOIrMYECKUIA ACMNEKT

Ganeshina M.A., Loginova N.A., Panov N.V. PRINCIPLES OF VOCAL-MOTIONAL TRAINING: NEUROPHYSIOLOGICAL
ASPECT

Xypaskuna U.B., lLlunkosa K.M. MY3bIKOTEPAIMWA N KOTHUTUBHAA PEABUITNTALINA
Zhuravkina L.V., Shipkova K.M. MUSIC THERAPY AND COGNITIVE REHABILITATION

UBaHueHko [O.K., Bonko J1.A., TepeweHko J1.B., 3agHenpoBckas I.B., lataHoB A.B. [TAPAMETPbI OBWKEHUA TNA3 Y
MAAHUCTOB MNP YTEHUN MY3bIKAJIbHOIO TEKCTA C IUCTA

Ivanchenko D.K., Boyko L.A., Tereshchenko L.V., Zadneprovskaya G.V., Latanov A.V. EYE MOVEMENT'S PARAMETERS AT
SIGHT READING OF THE MUSICAL TEXT BY MUSICIANS

Ko6nskos A.A. MY3bIKA, CO3HAHME, MOJI (OMNbIT 3CTETUYECKOIO MOOENTMPOBAHWA)
Koblyakov A.A. MUSIC, CONSCIOUSNESS, BRAIN (EXPERIENCE OF AESTHETIC MODELING)

Kpetiok T.B., HacpetauHos A.A. AKYCTUYECKAA 3KONOIMA roPOAOB W OBLWECTBEHHbLIX MPOCTPAHCTB,
AMMAPATHO-NPOrPAMMHbLI  KOMMJIEKC MO WHTEPAKTMBHOW KOPPEKTVMPOBKE KAYECTBA CITYXOBbIX
OWYLLEHWA

Kretyuk T.V., Nasretdinov A.A. ACOUSTIC ECOLOGY OF CITIES AND PUBLIC PLACES. INTERACTIVE CORRECTION OF
THE QUALITY OF AUDITORY SENSATIONS — HARDWARE AND SOFTWARE.

Meknep A.A., Kpyunmuuna O.B., Manbnepuna E.W. BNVAHVE SMOLMIA HA MOKASATENIN 331, XAPAKTEPU3YIOLWME
CNOXHOCTb MO3IroBbIX MPOLIECCOB, MPWY MPOCTENLIEN AYOWANBHOW CTUMYNALINA

MupowHuk U.M. HEMPOMO33MUC B CUCTEME NCUXONOMMYECKOW KOOPONHALIAN
Miroshnik .M. NEUROPOIESIS IN THE SYSTEM OF PSYCHOLOGICAL COORDINATION

Hukonaee B.U., bBbynrakoBa O0.C., Tla6puwensaH JI.P., Ta6bpuenan O.P., CyntoHoB M.C. [OVMHAMWKA
NCUXOPUINONOMMYECKMX MAPAMETPOB MO BO3AENCTBMEM MY3bIK/ PASHOM MENONKN

Nikolaev V.I., Bulgakova O.S., Gabrielyan L.R., Gabrielyan, D.R., Sultonov M.S. DYNAMICS OF PSYCHOPHYSIOLOGICAL
PARAMETERS DUE TO THE DIFFERENT MUSIC MELODY
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Nocnenosa P.J. PEABUNMNTALIMOHHBIE ®YHKLIN AKTUBHOIO MY3ULIMPOBAHUSA (MMAHUCT ANEKCEN CYNTAHOB
MOCHE MHCYNbTA)

Pospelova R.L. REHABILITATION FUNCTIONS OF ACTIVE MUSIC-PLAYING (PIANIST ALEXEI SULTANOV AFTER A
STROKE)

Pamenaunk O.M. MHOMBUAOYAJIbHBIE OCOBEHHOCTU, MY3bIKANBHLIE MPEOMNOYTEHUA N NMCUXOPEMYNNPYIOLWEE
BO3AENCTBWE MY3bIKANbHbLIX 3BYKOB

Ramendik D.M. INDIVIDUAL CHARACTERISTICS, MUSIC PREFERENCES AND PSIHOTEHNOLOGII THE EFFECTS OF
MUSICAL SOUNDS

PuikoB B.M., PbnkoB 10.B. MY3bIKA KAK MOOENb PASBUTUA
Ryzhov V.P., Ryzhov Y.V. MUSIC AS A MODEL OF DEVELOPMENT

Cumakoea W.H. PA3NNYMA B CAMOOLEHKE MY3bIKANbHLIX CMOCOBHOCTEN B TPYMME POCCUNCKUX U
KUTANCKNX CTYAEHTOB

Simakova I.N. DIFFERENCES IN SELF-EVALUATION OF MUSICAL ABILITIES IN RUSSIAN AND CHINESE GROUPS OF
STUDENTS

CypmaHoBa M.J1., AnekcaHgposuu [.C., CypmaHoB J1.0. WCIMOJIbBOBAHME MY3blKW B KOPPEKLWOHHO -
BOCCTAHOBWTENLHOM PABOTE C MAUMEHTAMW, CTPADAIOLWMMA ADASVEN, OU3APTPUEN, SAUKAHWEM U
OPYTMMN HAPYLLEHNAMW PEYA

Surmanova M.L., Alexandrovich D.S., Surmanov L.O. USE OF MUSIC IN “CORRECTIONAL-REMEDIAL WORK” WITH
PATIENTS WHO HAVE APHASIA, ATAXOPHEMIA, STUTTERING AND OTHER SPEECH DISORDERS

MACTEP- KINACC
N3meHeHMne TemOpanbHOro, abCcosnloTHOro 1 OTHOCUTENBLHOIO Criyxa B npoLecce
obyyeHus1 My3bike U B Npouecce cTapeHus
Changing the timbre, absolute and relative musical hearing in the process of learning
music and in the aging process
PykoBoautenb — Anekcen AgunoBud HacpetauHoB

HacpetauuoB A.A. USBMEHEHWE TEMBPAJIbBHOIO, ABCONMKOTHOIO U OTHOCUTENBHOIO CIYXA B TMPOLECCE
OBYYEHWMA MY3bIKE M B NMPOLIECCE CTAPEHNA
Nasretdinov A. CHANGING THE TIMBRE, ABSOLUTE AND RELATIVE MUSICAL HEARING IN THE PROCESS OF
LEARNING MUSIC AND IN THE AGING PROCESS

8 noHA
June 8
CAMMNO3NYM
AKTyanbHble BOnpocbl Hempocdunocodumn
Actual questions of neurophilosophy
PykoBogutenu — AHatonun ButanbeBu4 YycoB, AnekcaHap BukrtopoBu4y CaBenbeB

Acmonos A.T., WexTep E.A., YepHopuszos A.M. HEMPOKOTHUTUBHAA MUDONOrNA CO3HAHUA
Asmolov A.G., Shekhter, E.D., Chernorizov A.M. NEUROCOGNITIVE MYTHOLOGY OF CONSCIOUSNESS

Acwmonos A.l'., LlexTep E.L., YepHopusos A.M., JlbBoBa E.H. 3BOJIIOLINA KAK BOCXOXIOEHWE K MEPCOHANN3ALNA
Asmolov A.G., Shekhter, E.D. Chernorizov A.M., Lvova E.N. EVOLUTION AS THE ASCENT TO PERSONALIZE
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BIMWAHUE NPEHATANBbHOIO ANNIEKTPOMAINHUTHOIO OBJTYYEHUA HA OBLUYIO AHTUOKCUOAHTHYHO
N OKCUOAHTHYHO AKTUBHOCTb B KPOBU Y MOJOObIX KPbIC
Ab6acoBsa M.T., NlagxueB A.M., Kynuesa A.T.
WHcTtuTyT comamnonorun nm. A.M.Kapaesa HAH AsepbarigpkaHa, baky, AsepbangxaH

Ha cerogHsIlWHWIA AeHb Ype3Bbl4aHO akTyarnbHa NOCTaHOBKa Bonpoca 06 onpaBAaHHOCTU CTOMb LUMPOKOro
BHEOPEHUS  annapaTtyp, KOTopble SBMSAKTCA  UCTOYHWKAMW  SMIEKTPOMAarHWUTHbIX — M3nydeHun  (OMW).
OneKkTpoMarHuTHble akTopbl, OCOBEHHO HEWOHM3NPYIOLNE WU3NYYEHUS MWKPOBOSTHOBOIO AuanasoHa, cTanu
COCTaBHOW 4acTbIo OKpyXatoLen cpefbl U OKa3blBalOT BNNSHUE Ha BCE XXMBblE€ OPraHn3Mbl, HE3aBUCUMO OT YPOBHS
ux opraHusauun. B nocnegHee Bpemsi yCTaHOBMEHO, YTO BHYTpUyTpoOHOe nospexaeHve nnoga SMW moxet
Npon30oMTN Ha NoOOM 3Tane ero pas3BuTHs: BO BPEMS ONSOA0TBOPEHNs, ApobneHns, MMMnaHTaLmm, opraHoreHesa.
OpHako nepvogamu MakCMMarnbHOW YyBCTBUTENbHOCTU K 3MEKTPOMarHUTHOMY W3MYYEHUI0 CUUTAKTCA paHHue
cTagum passuTMsa 3apofbilla — MMNIaHTauus, nnaueHTaums M paHHui opraHoreHes. lpouecc amBpnoHanbHOro
pasBUTMSA YernoBeKa M XUBOTHLIX OCODEHHO Ha paHHUX CTaauax pa3suTusa (bnactyna, ractpyna) ConpoBOXAaeTcs
MOBbLILLIEHHON WHTEHCMBHOCTbLIO CBOOOAHOpaauKanbHbIX npoueccoB. B npouecce ambpuoreHesa B 3apoAbilie
HakannueaeTcs 6onMblioe KONMMYEeCTBO CBOOOAHLIX paguvKanoB, KOTOPbIe WrpaloT pofb  «pacnakoBbIBaKOLNX
areHToB». [lpn natonorMyeckn npotekarolern bepeMeHHocTM HabnogaeTca aucbanaHc B cucteme MNOJI-AOC. B
CBSI3M C 3TWM BbI3bIBAET WHTEPEC W3YYEHUE OKCUMOAHT-aHTMOKCUOAHTHOrO B3aMMOOTHOLUEHUS B OpraHuame,
NnoaBEPXXEHHOM XpOHMYEeCKoMYy obnyyeHuio MU B nepuon npeHaTanbHOro passuTus.

Llenbto gaHHOM paboTbl SIBNSMNOCH BbiSIBAEHWE XapakTtepa W3MEHEHUA OKCMAAHTHOW M aHTUMOKCMAAHTHOM
aKTMBHOCTM KPOBM MOJIObIX PA3BMBAOLLMXCS KPbIC, KOTOPbIE 40 pOXAeHUs obrydanunce HemoHunsupyowmm MU
OeUMMETPOBOro AvanasoHa.

UccnegosaHua npoBoaunucb Ha Genbix kpbicax nuHum Buctap maccom 250-300 r, copgepxawimxcs B
OObIYHbIX yCcroBuaxX BuBapus. bepemeHHble Kkpbicbl obnyyann 3MUW 460 MIy Ha annapate «BonHa-2» B
MeTannMyeckon uunuHapudeckon kamepe. O6nyyeHve NpoOBOAWIOCH €XedHEeBHO B TeveHne 20 MUH B nepuopg
ambpuoreHesa (1-7 OHM MNpeHaTanbHOro pasBUMTUS) MPWU NIIOTHOCTU MOTOka MowHocTn 30 mkBT/cm®. Mocne
poxaeHusa uccnegosanusa nposogunucb Ha 20- n 30-gHeBHbIX Kpbicax. Obwyto okcmaaHTHyto (OOA) n obuiyto
aHTuokcnaaHTHyo aktusHocTb (OAA) nnasmbl 1 KpoBu onpeensanu no metony A.M.opsiukosckoro (1996). OOA
OLEHMBAETCSA MO HAKOMMEHNIO B PeaKUMOHHOM cMecu KoHeuyHoro npogykra NOJ1 — manoHoBoro avansgernga, a
OAA oueHMBaeTCsa NO CTENEeHU UHrMOMpOBaHUS ackopbaT u eppoHMAYLMPOBAHHOIO oKucreHus TeuHa -80 go
ManoHOBOro Agnansgerna.

[Mony4yeHHble OaHHble NMOKa3blBAKOT, UYTO Y ONbITHbIX 20-AHEBHbIX Kpbicax B nnasme OOA Mo cpaBHEHMUIO C
KoHTponem Ha 19% Gonbwe, a OAA - 6onee Yyem B 2 pasa 6onbwe. OAA 3pnTpounToB yBenuyeHa Ha 24%. Y 30-
AHeBHbIX onbITHbIX Kpbic OOA nnasmMbl N0 cpaBHEHMIO C KOHTponeM Ha 73% Gonbwe, OAA akTMBHOCTb — Ha 76%.
Y Hux OAA apuTpountoB 21% MeHbLLE, YEM Y KOHTPOMbHBIX KPbIC.

Takum obpas3om, nog BAMSHWEM 3MEKTPOMarHUTHOrO OBNy4YeHUs HEMOHU3UPYIOLLEro XapakTepa B nepuog
npeHaTanbHOro pa3BMTUS OpraHn3Ma NPoucxoadT onpegeneHHble CABUMM B OKCMOAHT-aHTUOKCuAaHTHOM BanaHce
nnasMbl U 3PUTPOLUTOB B paHHEM MOCTHATarbHOM OHTOreHese, 4YTO, NO-BUAMMOMY, Bbi3blBAET U Habnwogaemsle,
Nno nNuUTepaTypHbIM OAHHbIM, CHWXEHWE KONMMYecTBa OMMOAOTBOPEHHbLIX 3WUroT, YBENUYEHUE 4uMcra aHoManwui,
3amefsieHre NpoLeccoB paHHEro OHToreHe3a.

THE CHANGES OF TOTAL ANTIOXIDANT AND OXIDANT ACTIVITIES IN BLOOD OF YOUNG RATS
SUBJECTED PRENATALLY TO ELECTROMAGNETIC IRRADIATION
Abbasova M.T., Gadzhiev A.M., Quliveva A.T.
Karayev Institute of Physiology of Azerbaijan NAS, Baku, Azerbaijan

Today extremely urgent formulation of the question about the justification of such a broad introduction of
instruments which are sources of electromagnetic radiation (EMR). Electromagnetic factors, especially non-ionizing
microwave radiation, have become an integral part of the environment and have an impact on all living organisms,
regardless of their level of organization. Recently it found that intrauterine fetal damage caused by EMR can occur
at any stage of its development: the time of fertilization, cleavage, implantation, organogenesis. However, periods
of maximal sensitivity to electromagnetic radiation are considered early stage of embryo development -
implantation, placentation and early organogenesis. The process of embryonic development of human and animals
especially in the early stages of development (blastula, gastrula) is accompanied by an increased intensity of free
radical processes. During embryogenesis, a large amount of free radicals accumulate in the fetus, which play the
role of "unpacking agents". In pathologically proceeding pregnancy, there is an imbalance in system of lipid
peroxidation-antioxidant defense. In this connection it is interesting to study the oxidant-antioxidant relation in
organism chronically exposed to EMR during prenatal development.

The aim of this study was to identify nature of changes in the oxidant and antioxidant activity of the blood in
the developing young rats that were exposed to the decimeter range non-ionizing EMR till a birth.

Studies were carried out on the Wistar albino rats weighing 250-300 g that kept under normal vivarium
conditions. Pregnant rats were irradiated with EMR 460 MHz using the "Volna-2 in a metal cylindrical chamber.
Irradiation was carried out every dayé for 20 minutes during embryogenesis (1-7 days of prenatal development) with
a power flux density of 30 mkW/cm®. After birth, studies were conducted on 20 and 30-day rats. The total oxidant
(TOA) and total antioxidant activity (TAA) of the plasma and blood was determined by the method
A.M.Goryachkovsky (1996). TOA is estimated by the accumulation of lipid peroxidation end product -
malondialdehyde in the reaction mixture, and TAA is estimated by the degree of inhibition of ascorbate- and ferro-
inducing oxidation of tween-80 to malondialdehyde.
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The data show that plasma TOA level in the experimental 20-day-old rats was 19% higher compared to
control one, and TAA level is higher more than 2 times. TAA of red blood cells was increased by 24%. In the 30-
day experimental rats, TOA level of plasma was 73% higher compared to the control animals, TAA activity - 76%
higher. Erythrosytes TAA level was 21% lower than control rats.

Thus under the influence of electromagnetic radiation of non-ionizing nature during the prenatal development
of the organism, there are certain changes (shifts) in the oxidant-antioxidant balance both of plasma and red blood
cells in early postnatal ontogenesis, which according to published literature apparently caused decreases the
number of fertilized zygotes and increases the number of anomalies, slowing the processes of early ontogenesis.

POJIb MUKPOBMNOTbI KNLLEYHUKA B PA3BUTUU AYTOUMMYHHbIX .D,EMVIEHVIHVI3VIPYIOLI.IVIX
3ABOHEBAHMM LUHC
AbpypacynoBa W.H. MauyneBMq A.B.', TapacoBa E. A 1, EpmoneHko E.N. CyBOpOB AH."3,
Knumenko B.M."
'oreHy "MIHCTUTYT 3KCNepUMeHTanbHOWM MeauLmHbI", i abdurasulova@man ru; CDI'BOy BO «CaHkT-
MeTepbyprckuii rocyaapCTBEHHbIV NeanaTpudecknii MEANLMHCKUIA YHUBEPCUTETY, *dreOY BO "CaHkT-
MeTepbyprcknii rocyaapcTBeHHbIN yHMBepeuTeT", CankT-MNeTepbypr, Poccus

B HacTtosilwee Bpemsi cchopmupoBanochk npeacTaBfieHNe O HanuuMM OCM KulevHas MUuKpobuoTa — MOar,
KOTOPOE MeHSIeT B3rnsi4 Ha natoreHe3 MHormx 3abonesaHun LIHC, B 4YacTHocTw, paccesiHHoro ckneposa (PC) —
XPOHMYECKOTO ayTOMMMYHHOIO AemuenuHunsnpytowlero 3abonesanHma LIHC. Umetotca gaHHble 06 ocobeHHOoCTAX
Mukpobuoma naumeHtoB ¢ PC. Ha wwpoko wucnonbdyemon wmogenn PC —  akcnepyMMeHTanbHOM
ayTOMMMYHHOM/anneprnyeckomM aHuedanommenute (3A3) NnokasaHo, YTO COCTAB MUKPOBUOTBLI KMLLIEYHMKA BRMSET
Ha UMMYHHbIV CTaTyC X035MHa M CNOCOOCTBYET Pa3BUTUIO WU NPOrPECCMPOBaHUI0 3a00NEBaHMS.

Llenb paboTbl — BbISIBUTb XapakTepHble M3MEHEHUS CoCTaBa MUKPOOMOTHI KULEYHMKa B pasHble dasbl OAD,
CpaBHUTb NPOUIN MUKPOOUOTBI Y JKUBOTHBIX C PA3HOMN TSXKECTLIO 3a00neBaHus.

OAD3 wmHAoyuMpoBanu y camok Kpbic Buctap ogHOKpaTHOWM MOAKOXHOW WHBLEKUMEN roMoreHaTa CMVMHHOro
Mo3ra B NofnHoM agwbtoBaHTe ®penHga. Mukpobuoty knwedHunka onpegensnu Ha 0, 3, 5, 7, 10, 14, 21 n 28 geHb
nocne nHaykumm OA3 asymsa metogamu — 6aktepuonornyeckum u MNMUP B pexxume peansHOro BpeMeHmu.

Mocne wHaykumm SAD Oucbuo3 pas3BuBarncsd NPakTUYECKM Yy BCEX KPbIC HE3aBMCUMO OT Hanmuums Wnu
OTCYTCTBUS KIMMHUYECKNX MposBrieHniA. OQHaKo nokas3aHo, YTO XKMBOTHble C ©6eccMMNTOMHbIM TeyeHneM A3 u
XMBOTHble C napanuyamu/napesamnm WMenu pasHbld  KONMYECTBEHHbIM COCTaB  OnpefdeneHHbiX BUAOB
CUMBUOTUYECKUX MUKPOOPraHM3MoB B KulevyHuke B MOMeHT uHaykumm A3 (0 geHb). B nepBom cnydvae y
XMBOTHBIX onpefensncs bonee BbICOKMI ypoBeHb Enterococcus faecium u Faecalibacterium prausnitzii, yem npu
MaHMECTHOM TeyeHun 3aboneBaHuwsi. B 3TOM cnyyYae BbICOKMIA WCXOOHbLIM YypoBeHb Bacteroides fragilis
KoppenupoBan ¢ OGnaronpusiTHelM Ucxodom 3aboneBaHud. [loSBNEHMIO  KIUHUYECKUX CMMATOMOB JAJD
npealectsoBano ymeHbleHue B. fragilis u Bifidobacterium spp Ha 7 geHb. OgHako B ¢hasy Bbi3gopoBneHus (28
OeHb) HU3KUIA YPOBEHb 3TUX Xe BGakTepuin oTmevancs npu 6eccMMnToOMHOM TeveHun OAS M y nonpaBuMBLUMXCSA
XMBOTHbIX. Ha nuke 3aboneBaHusa (14 [deHb) NpU CHWXKEHMU YPOBHA CUMOBMOTMYECKMX BUOOB 6GakTepun
yBENUUMBaNMCcb/NosBNAnMCb ycroBHo-natoreHHsle (Y1) 6aktepuu: Citrobacter spp., Proteus spp., Klebsiella spp.,
atunuyHble Escherichia coli, Staphylococcus aureus, a Takke rpubbl poga Candida. lNMonyyeHHble Ha mogenun PC
pe3ynbTaTbl MOKa3biBalOT, YTO pasBUMTME aAYTOMMMYHHOrO OEeMUENVHU3NPYIOLLEro npoLecca CoMnpoBoOXAaeTcs
pasButMem AuMcbMo3a KueyHuka, MpuM 3TOM OTAeNbHble MpeacTaBuTeny KULEYHOro MuKpobuoueHosa, B
yacTHocTn, YT aHTepobakTepun, B. fragilis, Bifidobacterium spp., E. faecium u F. prausnitzii pasHoHanpaBneHHO
BNUAOT Ha TeYeHMe JaHHOro 3abonesaHusa. Paboma rnoddepxxaHa epaHmom PH® Ne16-15-10085.

THE ROLE OF INTESTINAL MICROBIOTA IN THE DEVELOPMENT OF AUTOIMMUNE DEMYELINATING
DISEASE OF THE BRAIN
Abdurasulova I.N."?, Matsulevich A.V.", Tarasova E.F.! Ermolenko E.I.*®, Suvorov AN.*® Klimenko V.M.
! Institute for Experlmental Medicine, i abdurasulova@mall ru; “Saint Petersburg State Pedlatrlc Medical
University, ~ Saint Petersburg State Umversny, Saint-Petersburg, Russia

The idea of availability of intestinal microbiota - brain axis which changes a point of view on a pathogeny of
many diseases of CNS, in particular, of the multiple sclerosis (MS) - a chronic autoimmune demyelinating disease
of CNS was created. There are new data on features of a microbiome of patients with MS. On widely used MS
model - the experimental autoimmune/allergic encephalomyelitis (EAE) it was shown that the composition of an
i(?testinal microbiota influences the immune status of the owner and promotes development and/or progressing of a

isease.

The aim of the study was to reveal characteristic changes in structure of intestinal microbiota in different phases of
EAE and to compare microbiota profiles at animals to different disease severity.

EAE induced in females of Wistar rats by single subcutaneous injection of the homogenate of a spinal cord in
the complete Freund's adjuvant. The microbiota of intestines was determined for the 0, 3, 5, 7, 10, 14, 21 and 28
days after the induction of EAE by two methods - bacteriological and PCR in real time.

The dysbiosis developed after induction EAE at all rats practically irrespective of availability or lack of clinical
manifestations. However, it is shown that animals which have course of EAE asymptomatically or in the presence
of paralyzes and paresis had different quantitative composition of certain types of symbiotic microorganisms in
intestines at the moment of induction of EAE (0 day). In the first case the animals have more high levels of
Enterococcus faecium and Faecalibacterium prausnitzii than others under manifest course of a disease. In this
case, the high initial level of Bacteroides fragilis correlated with favorable termination of a disease. Emergence of
clinical symptoms of EAE was preceded by reduction of B. fragilis and Bifidobacterium spp on day 7. However, in a
recovery phase (28 day) low level of the same bacteria was noted at an asymptomatic course of EAE and at the
recovered animals. At peak of the disease (14 day) during decrease in level of symbiotic species of bacteria
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opportunistic bacteria increased/appeared: Citrobacter spp., Proteus spp., Klebsiella spp., atypical Escherichia coli,
Staphylococcus aureus, and also sort Candida mushrooms. The results received on the MS model show that
development of autoimmune demyelinating process is followed by development of a dysbiosis of intestine, at the
same time certain representatives of an intestinal microbiocenosis, in particular, unitary representatives of an
enterobacteria, B. fragilis, Bifidobacterium spp., E. faecium and F. prausnitzii influence in different directions the
course of this disease. The study was supported by RSF Ne76-15-10085.

ONPEAENEHUE COOEPXXAHUE XENE3A, MEOU U LEPYINOMNNA3MUHA B NNA3ME BOJIbHbIX
B-TAITACCEMUEMN
AbunoBa P.I'.l, OxacpapoBa I'.A. 1, MacaH3ape H.4. 1, Mycen6oBa AAZ
1A3ep6al7|,E|,>|<aHCK1/u7| MeguuunHcknin YHuBepcuteT, kadegpa bnoxummum, baky;
"Euromed" YacTHbin KnuHnyeckui LleHTp, Baky

Meperpyska »Xenesom >XU3HEHHO BaXKHbIX OpraHoOB MpW TanacceMun OCTaeTCs MO-MPEXHEMY aKTyanbHbIM
BOMPOCOM rematonorun. M3BecTtHo, 4To B-Tanaccemus obycrnoBneHa MyTauusMy B OOHOM MM OoBOMX reHax,
koaunpyowmx 6eta-rnobuHoBkle Lenu. HenoBpexaeHHble a-uenu n n3bbITOK XXenesa HakanMBalTCa B KNeTkax
3pUTPONOa3a, YTO BeAeT K NOBPEXAEHUIO MeMOpaH M paspyLLlEHMIO Kak KIeTOK 3pUTPOMAHOro psaa B KOCTHOM
MO3re, Tak U 3pUTPOLMTOB B Nepudepuyeckon KpoBW, pasBmBaeTCsl HE3(mMEKTUBHBIA 3pUTPOMNO33 M FEMONM3
MMMNOXPOMHBIX 3pUTPOLUTOB. [leCTPyKUUSA 3pUTPOKapMOLMUTOB B KOCTHOM MO3re BeAET K MOBbILUEHMWIO BbICAChbIBAHUA
Xenesa v naToNnorn4yeckon neperpyske opraHmama xenesom. Llenbto HacTosLen paboTel SBNAETCA U3ydeHne ponum
Meau, uepynonnasmuHa B metabonuame xenesa. C aTon uenbto b6bina nccnegoBaHa BeHo3Hasi KpoBb 45 GOMbHbIX
c B-tanaccemuen. N3 Hux 15 ¢ romosurotHon, 30 c reTeposuroTHon B-Tanaccemmen. B KOHTponbHy rpynny
Bxogunu 10 ycrnoBHO 300poBble AOHOpPLI. BospacT 6onbHbIX M 340pOoBbIX Ntogen konebancs ot 8 go 18 ner.
CopepxaHve megun n xernesa B nnasMme 6binm npoaHanuanpoBaHbl C MOMOLLBIO peakTuBHOro Habopa “Human”
nytem cnektpodoToMeTpun. YpOBEHb LepynonnasMuMHa onpegeneH no metogy PasuHa. [MpoBegeHHble
nccrnegoBaHus nokasanu, YTO YPOBEHb Xere3a B KPOBW Y OOMbHbLIX C rOMO3WUroTHOW [(3-TanaccemMmen CoCTaBuo
28,2+2,5 mkmon/n, T.e. 1,6 pasa 6Gonblie; y retepo3nrotHeix — 17,7+3,4 mkmon/n, 1.e. 1,0 pa3 6onbwe no
CpaBHEHWIO C KOHTporieM (koHTponb 16,9+1,6 mkmon/n). YpoBeHb Meam COOTBETCTBEHHO — 28,7+1,9 mkmon/n, T.e.
1,5 pasa Gonbwe n 22,5+8,3, T.e. 1,1 pa3sa Gomnblie NO CpaBHEHUIO C KOHTporem (kKoHTpomnb 19,6+ mkmon/n).
CopepxaHue uepynonnasmmHa y 60mbHbIX ¢ roMO3MroTHon B-tanaccemuen 5,5+1,49 mr%, 1.e. 5,5 pa3a meHbLue
OT CpeaHero nokasaTens, a y 60nbHbIX C reTepo3nrotHon B-tanaccemuen 14,391+2,59 mr%, T.€. 2 pa3a MeHbLUE MO
CpaBHEHMIO CO CpPeaHUM MnokasaTenem KOHTpons (cpegHun nokasatenb koHTponst 30 Mr%).Takum obpasom, npu
CHWXEHUM LiepyronnasMmHa NpoMCXOAMT HexBaTka cheppokcmaasbl, NPUBOOALLMA K HApPYLIEHWIO NpeBpaLLeHUst
[OBYXBaNEHTHOrO Xenesa B TpexBarieHTHOE, KOTOPOe HeobxoaumMo Anis CBA3U C TpaHCeppMHOM, YTO Hapyllaet
TPaHCMOPT Xere3a U3 BHYTPUKIETOYHOro nyrna B Nria3mMy KPpoBW, BbI3biBasi akKyMynsiLMIO Xenesa B TKkaHsix. B utore
B OpraHuM3Me HayMHaeT HakannuBaTbCs TOKCUMYHAs dopMa Xenesa, noBpexaawwas MemOpaHbl KNeToK WU
npuBoasiasi K ux rmbéenu. Ecnu neveHb cnabasi, TO Medb M3-3a HU3KOrO BbIAENEHMWS XENMYU HE BbIBOAUTCS U3
opraHv3ama u B KpOBU €ro KOHLeHTpauusa noBblwaeTcs. [ns HopManbHOW perynauum Meau u Xkenesa opraHuamy
Heobxo4MMO HOpManbHOE KONMMYECTBO LepynonnasMmuvHa. Meponpuatus, npegoTepallatowme cnaboctn neveHu,
Mornm Obl cnocoOCcTBOBaTb HOPMarilbHOMY CUHTE3Y Liepyrnonna3muHa.

DETERMINATION OF THE CONTENT OF IRON, COPPER AND CERULOPLASMIN IN THE PLASMA OF
PATIENTS WITH B-THALASSEMIA
Abilova.R.Q.%, Jafarova Q.A. ', Hasanzadeh N.Ch. ", Museibova A.A.?
'Azerbaijan Medical University, Department of Biochemistry, Baku;
"Euromed" Private Clinical Center, Baku

Iron overload vital organs in thalassemia is still topical issue of Hematology. It is known that [J-thalassemia is
caused by mutations in one or both of the genes encoding the beta-globin chain. Undamaged a-chain and the
excess iron accumulates in erythropoiesis cells, leading to membrane damage and destruction of both erythroid
cells in the bone marrow and peripheral blood erythrocyte, ineffective erythropoiesis evolves and hypochromic red
cell hemolysis. Destruction erythrokaryocytes in the bone marrow leads to an increase of exhaustion of iron and
pathological iron overload of body. The aim of this work is to study the role of copper, ceruloplasmin in iron
metabolism. For this purpose, it has been studied venous blood of 45 patients with R-thalassemia. Of these, 15
with homozygous, 30 with heterozygous [-thalassemia. The control group consisted of 10 apparently healthy
donors. The age of patients and healthy individuals ranged from 8 to 18 years. The content of copper and iron in
the plasma were analyzed using a jet set "Human" by spectrophotometry. Ceruloplasmin level were determined by
the method of Ravina. Research was shown that level of iron in the blood in patients with homozygous R3-
thalassemia amounted to 28,2 + 2,5 mmol / |, ie, 1.6 times more; in heterozygous - 17.7 + 3.4 pmol / L, i.e. 1.0
times more as compared with the control (control 16.9 + 1.6 pmol / I).Copper levels, respectively - 28.7 £ 1.9 pmol /
L, i.e. 1.5 times more and 22.5 + 8.3, i.e. 1.1 times more as compared with the control (control 19,6 + pmol / I). The
content of ceruloplasmin in patients with homozygous R-thalassemia 5,5 + 1,49 mg%, ie 5.5 times less from
average, and in patients with heterozygous R3-thalassemia 14,39 + 2,59 mg%, ie 2 times less compared to the
average control (average control 30 mg%). Thus, with a decrease of ceruloplasmin occurs shortage ferroxidase,
leading to disruption of conversion of ferrous iron to ferric iron, which is necessary for communication with
transferrin, which violates the transport of iron from intracellular in the blood plasma pool, causing the accumulation
of iron in the tissues. As a result, toxic iron form was accumulated in the body which damages cell membranes and
leads to their death. If the liver is weak, then the copper of the low bile flow not excreted and its concentration in
blood increases. For normal regulation of copper and iron the body needs a normal amount of ceruloplasmin.
Measures to prevent the weakness of the liver could contribute to the normal synthesis of ceruloplasmin.
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YCMNELWHOCTb BOCNPOU3BEOEHUA YACTOTHbBIX XAPAKTEPUCTUK 3AO0ABAEMOU CUHYCOUObI NPU
BOC no KAPLWIOPI/ITMY
AsptoweHko C.A.", 3yeBa H.I".%, Ceprees T.B.%, CyBopoB H.B.”
'BoeHHO-MeaunLmMHeKast aKap,eMMﬂ MMEHU C M. Kupoga, CaHKT MeTepbypr, Poccusa
“depepanbHoe rocyaapCTBEHHOE BIOMKETHOE HAYYHOE yupexaeHe «MHCTUTYT SKCNepUMEHTaNbHON MEANLIMHDIY,
CaHkT-lNeTepbypr, Poccus; ng.zueva@mail.ru

Llenb HacToslLEero nccnegoBaHns: OLeHTb aganTMBHbIE BO3MOXHOCTU MO NepecTporike CepaeyHoro purma
no 3agaBaemMomy BM3yaribHO YaCTOTHOMY LLABGOHY.

McecnegoBaHua npoBedeHbl C MOMOLWbK  cucTembl «KapguoTpeHuHr-05», paspaboTaHHon B oTaene
akonorudeckor dwmsmonormm HWWN  akcnepymeHTaneHOW MeOuUUHbI, MNO3BONSAOLWEN NpoBOAUTL aHanus
BapnabenbHOCTU CEepPAEYHOro putma K ceaHcbl Guonornveckon obpaTtHon cesasm (BOC) no kapauoputmy. Ons
npo6 ¢ BOC BLIGpaH BapuaHT C OAHOBPEMEHHbIM MpeabsiBieHMeEM COOCTBEHHOM kapauopuTmorpammbl (KPI)
UCMNbITYEMOrO M 3TaNoHHOW CUMHYycoudbl C 3adaBaeMbiMU XapaktepucTukamu. 3agada obcnegyemoro cocrosna B
COBMeLLEeHNN KpuBon cobctBeHHon KPIT ¢ 9TanoHHOM CUHYCOMAOW MOCPEACTBOM M3MEHEHUS pUTMa OblXaHus.
OnekTpokapguorpaMmma perucrpypoBanacb B | cTaHOapTHOM OTBEAEHMU B COCTOSHMM OMEPaTUBHOIO MOKOS C
OTKpbITbIMK Nasamu (doH) m npu npobax ¢ BOC. [Nopsgok npeaobsBneHUst 3TaNOHHbIX CUHycoug npu
nocregoBaTensHOM npoBeaeHnn anarHoctmuyecknx npob ¢ bBOC no kapavopuTmy 6bin cregyowmm: nepuoasbi 4, 6,
8, 10, 12 c. [nsa kaxgon npobbl ¢ BOC BU3yanbHO OLIEHMBANOCh HanM4yne U BblPaXXEHHOCTb MMKa CrnekTparnibHOn
MOLLIHOCTW, COOTBETCTBYIOLLIEro Nepuoay 3agaBaemMoln CUHycouapl.

O6cnegosaHo 19 toHowewn - ctygeHToB 1 kypca BY3a, no pesynbtatam ncuxonornyeckoro TeCTMpoBaHUSA
OTHECEHHbIX K rpynne ge3aganTaHToB. bbino nonyyeHo, 4to y 6onblien Yactm 06cnefoBaHHbIX Ny, Habnganoch
OTCyTCTBME UNU criabasi BbIpaXXEHHOCTb AblXaTeNnbHOW aputMmM B (POHOBBLIX 3anucax. AHanm3 cTaHOapTHOro
oTknoHeHns RR nHTepBanos (SDNN) nokasan, YTo HOpMarsibHble 3Ha4YEeHWUs1 3TOro NokasaTensi 3aperncTpMpoBaHbl
TOnbKO y 4-x Yyenosek (ux gons cocrtasuna 0,21), Hu3kme - y 6-tn (0,32) 1 nosbiweHHble - y 9-Tn (0,47). Y ogHoro
YyernoBeka MoBbIWEHHOe 3HadeHne SDNN OecTBUTENbHO COOTBETCTBOBANO CUIbHO BbIPaXXEHHOW AblXaTerbHOW
apuTMuMuK, y ocTanbHbIX Oblno obycnoeneHo peskumu nepenagamu YCC, He CBHA3aHHbIMM C AblXxaTenbHOW
aputmuen. Npu nposegeHmmn ceaHcoB ¢ BOC 6bino ycTtaHoBneHo, 4To Oonblias YyacTb obcrneayemMbix nu, He
MOXeT BOCMPON3BECTWN OTAENbHbIE 3a4aHHble AbIXaTerbHble PUTMbI. TOMBKO Y 4-X YenoBEeK OTMEYEHbl 3Ha4YMMble
nepectpovikn KPI' B 3agaBaeMoM pexmMme Ha Bce npeabsBrnsiemMble nepuoabl. 56% obcnenyembix He CpaBuIiMCh
C 3ajaHveM BOCMpousBedeHus nepuoga 4 €. Y 4acTu M3 HMX NO CPaBHEHUID C 3adaHHOW CMHYCOMOOW nepuosg
peanbHOW AblxaTenbHOW apuTMumn Obin yBenuyeH B 1,5-2 pasa. B aty rpynny sownu Bce nuua, nmerowme B poHe
3Ha4eHus SDNN Hmke 45 un cbiwe 90 mc. MakcumManbHble 3HaYEeHUSA MUKOB CNEKTPAribHOW MOLLHOCTY Yalle BCEro
oTMeYanucb Npu Bocnpou3BeeHny cuHycouapl ¢ nepuogom 10 c.

Takum obpasom, npumeHeHne ceaHcoB BOC no kapamopuTMy Mpu NpeabsaABreHUN 3TanOHHbIX CUHYCOUA C
nepuogamn 4,6,8,10,12 c. no3sonuno onpeaenvtb UHAMBMAYamNbHbIN NPOdUNb HapylleHus BOCNpPOU3BEeOEeHUS
nepuogoB, KOTOPbIM [aeT [OMOMHUTENbHYID MH(OPMALUIO O COCTOSIHAM  PErynAaTOpPHbIX  MEXaHU3MOB
Kap4MopecnmpaTopHO CUHXPOHM3aLNN.

THE SUCCESS OF THE REPRODUCTION OF THE REFERENCE SINE WAVE FREQUENCY
CHARACTERISTICS AT THE BIOFEEDBACK ON HEART RATE
Avdyshenko S. A.', Zueva N.G.%, Sergeev T.V.%, Suvorov N.B.
! Kirov Military Medical Academy, St. Petersburg Russia;
? Institute of Experimental Medicine of the North-West Branch of the Russian Academy of Medical Sciences,
St.Petersburg, Russia

The purpose of this study: to evaluate adaptive possibilities to heart rate restructure on presentation of visual
frequency pattern.

Research carried out by the system "Cardiotraining05", developed in Institute of Experimental Medicine
(Department of Environmental Physiology). This system allows make the analysis of heart rate variability and
sessions of biofeedback (BFB) on heart rate. For sessions with biofeedback is selected the option presenting own
kardioritmogrammy (KRG) of patient and the sine wave reference with definable characteristics. The task of the
subject was to combine the curve of its own KRG with the sine wave reference by changing the breathing rhythm.
ECG recorded in the | standard lead in a state of operative peace with open eyes (background) and samples with
biofeedback. At conducting of diagnostic tests with heart rate biofeedback the order of sequential presentation of
the sine waves reference was as follows: period 4, 6, 8, 10, 12 s. Visually evaluated the presence and size of the
peak spectral power, corresponding to the period defined by the sine wave. During the sessions with biofeedback it
has been found that most of the surveyed persons can not reproduce of certain specified respiratory rhythms.
Significant restructuring of the KRG in the right direction in response to the all imposed periods marked only 4
boys. 56% of students did not coped with the task of the 4 sec period reproduction. In some of them during BFB the
actual respiratory arrhythmia period was increased by 1.5-2 times compared with a given sine wave. This group
includes all persons who have SDNN values lower than 45 and more than 90 ms at background. Most often,
maximum values of the power spectral peaks were observed during reproduction of sinusoid with 10 sec period.

Thus, the use of BFB on heart rate upon presentation of the reference sine waves with periods: 4,6,8,10,12 s
allows to determine the individual profile of violations of reproducible periods, which gives additional information
about the status of the regulatory mechanisms of cardiorespiratory synchronization.
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HALUUOHAIBbHBIU NATEHT — BCEIAA JIM OH HYXKEH (UNTM HECKOJIbKO CJ1OB O CTPATEIMMA
NATEHTOBAHUA)
A.Tl. ArypeeB
00O «CotosnateHT», Mocksa

Tak crnoXxunocb, YTO OTEYECTBEHHbLIN YYEHbIN (COBETCKUMA WKW MOCTCOBETCKMN), BBLINOMHAS TO UMW MHOE
uccrnegoBaHue, He ocobeHHO 3adyMblBaETCA HaA TEM, a YTO Xe Aanblue. Yalle Bcero ycnex B uccrnegoBaHum —
3TO MOBOA K MPOAOIDKEHNIO noucka. WHbIMM crioBamuy 4Yalle Bcero MM ABWXKET MOMCK HOBOro paau eule Gonee
HOBOrO, MYCTb U He 06513aTenbHO BOCTPEOOBAHHOIO B X03ANCTBEHHOM 0bopoTe. Bo3MOXHO, OTCYTCTBUE pearnbHOWn
MaTepuansHon mMoTMBaumm obycrnaenvBaeT Takoe NoBedeHue uccnegosatens. BmecTte ¢ Tem, Bpag nu Kakow U3
aBTOPOB He 3aUHTEpPEeCOBaH B TOM, YTOOblI BO3MECTUTb (UNK, NO KparHen mepe, YaCTUYHO BEPHYTb) COBCTBEHHbIE
YCUNNSt NN CPEACTBA, MOTPAYEHHbIE Ha YXKe CoCcTosBLUEeCs OoMnbLLoe UK He 0YeHb BOMbLLIOE OTKPbITUE HOBOTO.

K coxxaneHuto, NpuxoguTcs yxxe NpoAoimKMTENbHOE BpeMsa Habnwogatb, YTo, BO3MOXHO MO MPUYMHE Maron
WH(POPMMPOBAHHOCTKN, OTEYECTBEHHbIM u3obpeTaTenb, He B MOMHOM Mepe WCMOoNb3yeT CyLecTByloLne
WHCTPYMEHTbI OXpaHbl TEXHWYECKUX pelleHuin. Yauie Bcero, oH npuberaer K nogade 3asiBOK Ha Mofy4veHue
naTeHTa B HaLMOHarbHble NAaTEHTHbIE BEeOOMCTBA. OTO KOHEYHO OMpaBAaHo, eCNn B €r0 PacnopsiPKeHNM MOLLHOCTU
Mo NPOW3BOACTBY KOHEYHOrO MPOAYKTa MM MMEEeTCs B BUAY 3aKpbITME HaLMOHaNbHOroO pblHKa AN MHOCTPAHHOMO
npon3BoauTens aHanormyHoro npoaykra. OgHako, Yalle BCero oTe4eCTBeHHbIN uccneaoBaTternb He MOTMBUPOBAH
HA Tem, HU apyrum. B Takom cuTyauum (TO ecTb NpM OTCYTCTBMM CTOPOHbI, 3aUHTEPECOBAHHOW B MOKYrMKe
CODCTBEHHO naTeHTa, MpoaykTa Mo naTeHTy M T.N.) nojada 3asiBKM Ha naTteHT u Tem Oornee nony4vyeHue u
noaaep)kaHve HauMoHanbHOro nateHTa B TedeHue 20-neTHero cpoka — nycras TpaTta AeHer.

BmecTe c Tem cywecTBYIOT yXe AnuTenbHOe BpeMs BO3MOXHOCTW AMS MOMOAbIX aMOVLMOHHBIX UMK yxe
COCTOSIBLLMXCSl YdeHbIX cpefcTBa (myTu) 3asiBuTb 0 cebe B obnactu TexHukw, rae paboTaeT uccrnegoBaTenb.
MexgyHapogHoe coobuiecTBo pa3paboTano u ocyLecTBUNO TakoW MHCTPYMEHT, Kak MeXxayHapogHasi 3asBka Ha
naTeHT, KoTopas mpefocTaBnseT ropasfgo 6omblive BO3MOXHOCTM AN OXpaHbl M NpeacTaBneHus MHTepecoB
n3obpetarens. HekoTopble U3 HUX: CTAHOAPTHbIA NOAXO4 K COCTaBMEHVIO 3asiBKM, OOLLUMIA Noaxond K OLEHKe
NaTeHTOCNOCOOHOCTM,  KBanMUUMPOBAHHBLIM MOWCK W 3aKMOYeHWe MeXOyHapoOHOW npeaBapUTeribHON
3KCNepTU3bl, Nybnukaumns Ha MexayHapogHOM A3blke, aBTOMaTM4eckoe BKItoYeHne B 6a3y AaHHbIX BCEX BeAyLnx
naTeHTHbIX BedoMcTB, 1 T.4. (Janee obcyxgarTca npevmyliectsa And paspabotynka nogayn MexgyHapoaHOn
3asBKM Ha NaTeHT.)

MosiBneHne HoBow pepakuuu [paBun cocTaBneHus, nNogayn M pacCMOTPEHUs OOKYMEHTOB 3asiBOK Ha
nsobpeteHne n TpeboBaHMIM K 3TUM AOKYMEHTaM, cneayeT NpMBeTCTBOBaTb NO PAdY NPUYUH:

- BO-NMEpBbIX, 9TU MNOA3AKOHHbIE aKTbl HE HapylalT anroputM pPacCMOTPEHUS 3asBKM W OLEHKY
NaTeHTOCNOCOOHOCTM MOTEHUManbHOro n3obpeTeHusi, a B psige criydyaeB bonee 4eTKO onpefensaoT NOoNoXeHUs
ctaren 4-om rnasbl IK;

- BHOCAT 60onbLUMi NOPSAOK - hopmManuayoT CTaguio Nogayvm 3asBky;

- ACHO N YeTKO onpefenstoT A3blK 3adBKU U B MEPBYIO O4epelb UCKIYaT HETPAAULNOHHbBIE HE NPUHSTLIE B
obnacTn, kK KOTOPOW OTHOCUTCA N306pETEHNE ONpedeneHns U TEPMUHbI (HAKOHEL, BO3MOXHO ByaeT MoNoXeH KoHeL
OoXpaHe NaTeHTOM MOTYCTOPOHHUX Cun);

- YCTpaHAIT Hepa3bepurxy, UMEBLLYIO MECTO C NPaBOM 3asBUTENs Ha Mobon cTagun pacCMOTPEHUS MEHATb
dopmyny n3obpeTeHus 1 BbIABNATb HOBbIV TEXHUYECKUIA pe3ynbTaT, paHee He 0003HAYEHHbIV B ONMCAHUN U T.4.

- BeCbMa yMeCTHoe W npaBurbHOE [onyleHue Ang 3asBuTens, a WMMEHHO - BO3MOXHOCTb MO ero
WHMUMaTVBE MNpuBEedEeHUS Pe3yrnbTaTOB AOKMMHUYECKMX W KIMHUYECKUX WUCMbITAaHWWA Ha OTAENbHbIX NUCTax, C
uenblo n3bATMSA Npu Nyénukauum ceegeHni U Bolgadve naTeHTa;

- rapMoOHU3NpyeT ¢ eBpasunckumm Npasunamm HOpMy, KacatoLLyCsi MHOXECTBEHHOW 3aBUCMMOCTU MYHKTOB
(nyHkT Mpasun 54);

- 1 pA4 Apyrvx HOBLUECTB NpeanonaraeTcs NpeanoXnTb Ha O3HaKOMIEeHMe yBaXaeMbIM Komneram.

NATIONAL PATENT: IS IT ALWAYS NECESSARY? (OR SOME WORDS ABOUT THE STRATEGY OF
PATENTING)
Agureev A.P.
000 “Sojuzpatent”, Moscow

The fact is that a scientist in our country (Soviet or Post-Soviet), when he carries out a research, does not
think much of “what next?” Most often, a success in a research means the continuation of the investigation. In other
words, the scientist is motivated with a search for a novelty in order to discover a further novelty, no matter whether
it will be in great demand in the economy or not. It is possible that the absence of real material incentives
determines such behavior of the scientist. However, it is doubtful that any author is not at all interested in
compensation (at least in partial reward) of his efforts or expenses connected with a great or not very great new
discovery made.

It is a pity to see for a long time already that, obviously for the reason of being not well informed, an inventor
in our country does not use in full measure the existing tools of protection of technical solutions. Most often, he files
applications for patents with the National Patent Offices. It is reasonable of course if he has at his disposal the
production potentialities for the manufacture of a final product, or in view of closing the national market for a foreign
manufacturer of an identical product. However, most often a researcher in our country is motivated by neither of the
foregoing. In this situation (i.e., in the absence of a participant interested in buying a patent per se, a product
according to patent, etc.), filing a patent application and, particularly, obtaining and keeping the patent in force for
20 years is simply a waste of money.

However, there are, already for a long time, the possibilities (the means and ways) for young ambitious or
noted men of science to claim the rights in the art they work. The international community has worked out and put
into practice such tool as an international patent application that offers far greater possibilities to protect and
represent interests of the inventor. Here are some of them: a standard approach to preparing an application, the
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general approach to assessment of patentability thereof, a competent patent search and opinion of the international
preliminary examination, publication in the international language, an automatic inclusion into the dBase of all
Ieadin% p?tent offices, etc. (In what follows, there are discussed advantages of filing an international application for
an author).

The issue of a new edition of the Rules for compiling, filing, and examining applications for inventions and the
application materials requirements is a significant event for a number of reasons:

- first of all, these subordinate acts do not disturb the algorithm of processing an application and assessing
patentability of the proposed invention; sometimes they define more exactly the provisions of Articles of the Civil
Code of the Russian Federation Part 4;

- they assure a more strict order and formalities of the stage of filing the application;

- they define clearly and exactly the language of the application and, in the first place, exclude definitions and
terms that are not conventional in the relevant field of invention (at last, there will be put an end to providing patent
protection of esoteric forces);

- they eliminate a mess in the rights of the applicant to amend the Claims at any stage of processing the
application and to define a new technical result that was not defined in the original description, etc.;

- they imply the proper and correct right of the applicant to have the possibility for the applicant, on his
initiative, to provide the results of preclinical and clinical trials on separate sheets with the view of withdrawal
thereof in publishing the data on the patent grant;

- they harmonize with the Eurasian Rules the requirement concerning multiple dependence of claims (par. 54
of the Rules).

There are some other innovations to bring to attention of the esteemed colleagues

MbICNEHHbIE TPEHUPOBKU C NMAPAOUIMOW NPEOCTABJIEHUA OBUXEHUA -
HEMPOI‘ICMXOHOFW-IECKVIM I10PTPET «HEVJ:IA‘-IHI/IKA»

Asnarckas .A.", TiokmaHoB P.X." , Bapako H. Al deonOB AA° , Mupapos M. Al

! depepanbHoe rocyuapCTBeHHoe OtompxkeTHOE Haquoe yqpemp,eHme «Hay4HbIn LI,eHTp HeBponorumy», Mockea,
Poccuiickaa ®eaepauus; © PegepanbHoe rocyaapcTBeHHoe OlompkeTHoe obpa3oBaTenibHOE yupexaeHme BbICLLIEro
obpasoBaHusa «MocKoBCKUI rocyaapCTBEHHbIV yHMBepcuTeT umeHn M.B.JTomoHocoBa», Mocksa, Poccunckas
®epepaums; ~ PegepanbHoe rocygapcTBeHHOE BogKeTHOe yupexaeHue Hayku VIHCTUTYT BbICLLIEN HEPBHON
peatenbHocTh 1 Henpodumanonormm PAH, Mocksa, Poccunckas ®egepaums; gaziatskaya@gmail.com,
xarisovich@gmail.com, nvarako@mail.ru, aafrolov@mail.ru, mpi711@gmail.com

BeBegeHune. CormacHoO HOBbIM pekOMeHAauusMm Mo peabunuTauum nauueHTOoB, MEPEeHEeCLUUX WHCYIbT,
MbICMEHHbIE TPEHUPOBKN C napagurmon npenctasnennsa aswxkeHus (MN0) npusHaHbl adhekTUBHON METOAUKON B
peabunuTaumMm naumeHToB C MOCTMHCYMbTHbIM nape3om pyku. OTKPbIT BOMPOC O TOM pe3epBe KOMHUTMBHbIX
BO3MOXHOCTEN, MWHUMANbHO HEOOXOAMMbIX AfS TOro, YTOObl MbICNEHHbIE TPEHWPOBKM OblfiM NOCUMbHBI Y
npuHocunn adpdekt. Uenb. BbisiBneHne KOrHUTUBHBIX HapyLleHWd, nNpu  HanmMynum KOTOPbIX MbICIIEHHbIE
TPEHVMPOBKN He BbINOMHWMbI ANA nauMeHTa wu/vnu 3aBegomo He addekTBHbl. Matepuanbl U metoabl. B
uccrnegoBaHue Bownm 12 naumMeHToB nocne nHeynbTa (CpeaHun Bo3pacTt 51114, COOTHOLLEHNE MYXXYUH U1 XKEHLUMH
6:5, maBHOCTb MHCynbTa 716 Mec.), CTeneHb nNapesa COOTBETCTBOBana B cpeaHeMm 14 6. n3 66 no cybwkane
aBuratenbHon yHKLMKM pyky Wwkanbl Fugl-Meyer Assessment of Motor Recovery after Stroke (FMA), 96. cornacHo
Action Research Arm Test (ARAT). Bce wucnbiTyeMble MNpOXoAUNU KOMMMEKCHOe HeWporncuxonornyeckoe
obcnepgosaHne no cucteme A.P. Jlypua. lNocne obcrnegoBaHWs nauueHTbl MNPOXOAMIN  KYPC  MbICIEHHbIX
TpeHupoBok no ocsoeHuto [ (pasrmbaHue kuctn) nog KoHTpornem uHTepdenca moasr-komnbtotep (MMK) c
yrnpaBnsiemMbIM 9K30cKerneToMm Kuctu. B cpegHem naumeHTbl npowsiv 20 TpeHUpoBOYHLIX ceccuid no 10 MUHYT
kaxgas. o 3aBepLUeHN TPEHUHIa NOBTOPHO OLIEHMBANMCh NapameTpbl ABUraTenbHbIX LKan, MPOBOAMIICA aHanm3
O3l-AaHHbIX, MOMYyYEeHHbIX B XOAEe TPEHUPOBOYHLIX CECCUM, a Takke WX COornocTaBneHve C AaHHbIMU
Heriponcuxonoruyeckoro obcnegosaHns. Pe3ynbTaTtbl. bbino Nony4yeHO CTaTUCTUYECKN 3HAYMMOE YITydLLeHne no
MOTOPHOW cybOlikane Ansi BepxHen koHevyHocTn FM u wkane ARAT (p<0,05) nocne kypca peabunurtaumm c
BKITIOYEHMEM B PeabunmTauMOHHYI0 MPOrpaMMy MbICIIEHHbBIX TPEHMPOBOK. BbISBNEHHbIe KoppenduuMm mexagy
nokasatenamm TOYHOCTU KraccudukaTopa M OaHHbBIMU HENPOMCMXONornyeckoro obcrnegoBaHUss MO3BONSANOT
BbIOENNTb T€ KOTHWUTUBHbIE TPYOHOCTU, HanuMyMe KOTOpbIX CHWXaeT addekTuBHoCcTb ynpasneHns UMK (4to
SABMNAETCA KOCBEHHbIMW MPU3HAKOM HW3KOW crnocobHoctu Kk [1[): TpyQHOCTM B 3pUTENbHO-NPOCTPaHCTBEHHOM
cchepe. B nepByto ovepedb, pevb MAET O oparMeHTapHOW CTpaTerMm aHanm3a u Hanmunmm MeTpuyeckux owmnbok
Npy BbIMNONTHEHWM HEWPOMNCMXONIOTMYECKUX MpPO06; HeKoTopbln AeduumT B cdepe perynsaTopHbIX YHKUWUNA,
NPOSIBNAIOLLMNCS, B OCHOBHOM, TPYAHOCTSAMU B (DOPMUPOBAHUU N YAEPXKaHUW NporpamMmmbl ABUXEHWUN N AENCTBUN
(B T.4. MHTENMEKTyamnbHbIX); CHVKEHME 3JHEepPreTU4ecKoro M HempoaMHAMMYECKOro obecneyvyeHns MCUXMYECKON
aKTMBHOCTW. BbisiBNeHWe p[aHHbIX HapylweHun B cdepe BbICUMX MCUXMYECKUX (YHKUMIA MOXET CIyXWTb
NPOrHOCTUYECKUM NPEAUKTOPOM HU3KOWN 3(PAHEKTUBHOCTN MbICTIEHHBIX TPEHUPOBOK.

MOTOR IMAGERY: NEUROPSYCHOLOGICAL PREDICTORS OF FAILURE IN POSTSTROKE PATIENTS
G. A2|atskayal R. Lyukmanovl N. Varako'?, A. Frolov®, M. Piradov"

! Research center of neurology Moscow, Russian Federation; Lomonosov Moscow State University, Moscow,
Russian Federation; ° Institute of Higher Nervous Activity and Neurophysiology of RAS, Moscow, Russian
Federation; gaziatskaya@gmail.com, xarisovich@gmail.com, nvarako@mail.ru, aafrolov@mail. ru,
mpi711@gmail.com.

Introduction. According to the Guidelines for adult stroke rehabilitation and recovery, mental practice (MP)
with motor imagery (MI) paradigm is reasonable to consider as an adjunct to upper extremity rehabilitation
services. Cognitive decline can be significant limitation for MP. And the issue of the cognitive capacity required to
perform MP is still open. Objectives. The aim of this study is to reveal particular features of cognitive decline that
make mental practice, a priori, ineffective or unsustainable for post stroke patients. Materials and methods.
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Twelve hemiplegic patients after first-time stroke (mean age 511148 14, time from onset range 7+6 months) were
enrolled to the study. The mean degree of arm paresis was 14 out of 66 points measured by motor subscale of
Fugl-Meyer Assessment of Motor Recovery after Stroke (FMA) for upper extremity (UE) and 9 out of 57 according
to Action Research Arm Test (ARAT). All participants were examined using Luria neuropsychological examination
and assessment. After that patients were trained to imagine kinesthetically wrist and finger extension under control
of a brain-computer interface (BCI) with the feedback presented via an exoskeleton. Patients underwent 20 training
sessions lasting up to 15 min. The motor function of UE measurement and were obtained after intervention. Offline
EEG data analysis and statistical data processing were performed. Results. Statistically significant gains in FMA
and ARAT scores (p<0,05) were observed in the group after course of motor rehabilitation with MP inclusion.
Revealed correlations between neuropsychological and classification accuracy level allowed to highlight those
features of cognitive impairment related to low ability to operate EEG-based MI-BCI: visuospatial difficulties,
represented in fragmentary perception strategy and metrical mistakes occurrence; executive functions deficit,
which appears in planning and organization domains such as formation and retention of plan for action or
movement; decrease in energetic and neurodynamic supply of mental activity. Conclusion. Specific cognitive
impairment mentioned above may serve as predictor of low efficacy of MP.

MEXAHU3Mbl OLLEHKW BPEMEHW B BUMOOANbHOW PEAKLIMX BbIEOPA
AnpapkuH E.K.
HKOxHbIM dheaepanbHbIn yHuBepcuteT, PocTtoB-Ha-[oHy, Poccus, aek@sfedu.ru

dopmMMpoBaHNEe CEHCOMOTOPHbIX CTEPEOTUNOB, B YACTHOCTM, OMpenenseTcs MexaHU3mMamu OLIEHKU
MEXCTUMYINbHbLIX MHTepBanos (MCW), norapudm KOTOpbIX NPSAMO NPONOPLUOHANBLHO CBA3aH C BPEMEHEM peakuum
(BP) Ha nocrnegyowmi ctumyn. Yesenndenme MCW npvMBOAWT K CyLLECTBEHHOMY POCTY OCHOBHbIX KOMMOHEHTOB
CBsA3aHHbIX ¢ cobbitmem noteHumanos (CCI) - P1, N1, P2, N2, P3a un P3b, uyto He no3sonsieT BbissBUTL CCI1-
KoppensaTbl MexaHusma oueHkn BpemeHu. OpHako, BBeAeHWe cryyavHon pesuwaumm ctabunbHoro MCU B
nocneaoBaTenbHOCTM He BNUSIET Ha OCHOBHble napameTpbl CCI1. B cBs3n ¢ aTum 3agaven Hactoswen paboThbl
Oblno uccnepoBaHue BnusiHue gesuaumm MCU Ha BP u CCI1 ¢ uenbko M3ydeHUss Hempodmamonornieckmx
MEXaHM3MOB, NEXALLNX B OCHOBE OLEHKM BPEMEHHbIX MHTEPBANOB B YCroBuUsaX GumoganbHoOM peakuumn Belbopa.

B obcnegoBaHun npuHMMano ydactune 24 cTygeHTa M HaydHbIX coTpydHuka (16 MyxX4uH), cpegHun
Bo3pacT 22,4 roga. Kaxabln ncneityemeli npoxogun obcrnefoBaHne B TECTOBOW npouenype (4o 2 4) B YCNOBUSAX
peakuun Bbibopa. B crnyyae npeabsABNEeHUss 3pUTENbHOIO CTUMYrNa AOIDKEH Obin HaxxumaTb GOonblUMM nanbLem
NpaBoON pPyKM Ha MPaByl KraBuULy MaHUMNynaTopa «Mbllb», MPU 3BYKOBOW CTUMYNAUUM — OOMbLWIMM NanbLUem
NeBOW PyKU Ha NneBylo knasuwy. B kaxgow TectoBon npoueaype npeabsasnsanocs no 1600 ctumynos npu cpeaHem
MCW 4 c. 33 peructpupoBanack B 21 ctaHgapTHoM oTBeaeHun (cuctema 10-20) ¢ warom guckpeTtnsaumm 4 mc v
yacTtoTton nponyckaHmsa 0.5-70 'y OTHOCMTENbHO OOBbEAUHEHHbIX YLIHbLIX 3nekTpoaoB. Bnuauvne gesmnaumm MCU
(x10% oT cpeaHero 3HayeHus 4 ¢) npousBogunock ¢ nomoupto cymmauun BP n CCIT B 8 knaccax ¢ warom 0,1 ¢
or3,6cpo44c.

AHanuns pesmauun MCWU nokasan, 4yto npu pocte MCU BP ymeHbLlLanocb Kak Ans CAyXoBOro CTuMmyrna
(F(7,23)=13.6, p<0.001), Tak n gna 3putensHoro (F(7,23)=2.03, p=0.048). Npn 3TOM NpakTMYeCcKn OTCyTCTBOBANM
nameHennss CCI1 3a ucknioveHnem ocnabneHus cnyxosoro N2 (0,25-0,30 c). B oTnuume oOT CyLliecTBYHOLMX
OaHHbIX, OeMOHCTpupyloLwWwmx yeBenuyeHne BP npu pocte cpegHero MCW, npu gesuauum MCU HabGnogancs
NPOTUBOMOSOXHbIV Mpouecc. [JaHHoe NPoTMBOpEeYME MOXHO 0OBbACHUTL TEM, YTO Mpu yBenuyeHum cpegHero MCU
BKMOYAncs npouecc paspyleHuss crnefja namsatv, 4YTO MNPUBOAMIMO K 3HAYMTENbHbIM yCUnMAM And  ero
BOCCTaHoBneHus u pocty BP. OgHako, B ycnosusx gesmauun MCU cnyxoBas cuctema, BeposTHO, HacTpamBanacbh
pearmpoBaTb Ha cpefHUA unu MuHUmaneHeii MCU. 3To oxmngaemoe cobbiTve ABNSANOCHL Npeaynpexaatroum
akTopoM And CTUMYNoB, Yy KoTopbix npedwecTsyowmn MCU npesbiwan cpegHee 3HadveHue. [lpu aTom
yBENMYEHNe NHTEpBanNa Mexay npeaynpexgatrLwmm 1 LenesbiM CTUMYITIOM NMPUBOANIIO K ykopodeHuto BP. [aHHbIN
npouecc Obin cBsi3aH ¢ ocnabneHvem N2, 4TO MOXET CBUAETENLCTBOBATL 06 YNPOLLEHNM NpoLiecca pasnuyeHnst 1
KOrHUTMBHOIO KOHTPONSA B yCNoBusiX GumoaanbHon peakuun Beibopa.

THE TIME EVALUATION’S MECHANISNS OF BIMODAL CHOICE REACTION
Aidarkin E.K.
Russia, Southern Federal University, aek@sfedu.ru

The sensorimotor stereotypes formation particularly determined with interstimulus interval (1S1) evaluation’s
mechanisms. The ISI logarithm associated in direct ratio with reaction time (RT) for the subsequent stimulus. The
ISI increasing brings to the substantial increase of the event-related potential’'s components (ERP) — P1, N1, P2,
N2, P3a, P3b, which doesn’'t detect the ERP-correlates of time evaluation’s mechanism. However, the random
deviation’s addition of the stabilized ISI| in sequence doesn’t influence to the ERP’s components.

The aim of this research is to investigate the ISI deviation’s influence at RT and ERP’s components for
studying the neurophysiologic mechanisms of evaluation time intervals in condition of bimodal selection’s reaction.

24 students and researchers (16 men) took part in the study (mean age of 22.4). Each participant was
examined in a long-term continuous test procedure (up to 2 hours each) in the conditions of choice reaction
implementation at the distinction of visual and auditory stimuli imposed with equal probability (0.5). The participant,
in case of presenting the visual stimulus, had to press the right button of the "mouse" manipulator with his right
thumb, in case of auditory stimulation — the left button with the left thumb. During each test procedure, there were
produced about 1600 stimuli averagely with average ISI 4 sec. EEG was recorded in 21 standard site (10-20
system) with a sampling interval of 4 ms and a frequency of 0.5-70 Hz bandwidth with respect to the combined ear
electrodes. The digitized EEG and RT were exported to MATLAB where they received total ERP. The influence of
ISI deviation (£ 10% of the average of 4 sec) was produced by a summation of RT and ERP in 8 classes with a 0.1
gap from 3.6 sec to 4.4 sec.
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Analysis of the ISI deviation showed that when there was the ISI growth the RT for both auditory (F (7,23) =
13.6, p <0.001), and for the visual stimuli (F (7,23) = 2.03, p=0.048) decreased. The effect of ISI deviation was
better expressed for the auditory stimulus. There were almost no changes in ERP except the weakening of the
auditory N2 (0.25-0.30 sec). The auditory system is dominant in the analysis of time intervals. Unlike the existing
data showing the increase of RT with an increase in the average ISl there was an opposite process during the ISI
deviation. This contradiction can be explained by the fact that with an increase in the average ISI there appeared
the process of the memory trace destruction, which led to significant efforts to its restore and RT growth. However,
with ISI deviation the auditory system was probably tuned to respond to an average or minimal ISI. This anticipated
event was a warning for the stimuli that had exceeded the previous average ISI. The increase in the interval
between the warning and the target stimulus resulted in a shortening of RT. This process was associated with the
weakening of N2, which can indicate a simplification of the discrimination process and cognitive control in choice
reaction conditions.

WCCNEOOBAHUE HEMPOHAIIbHOM MNACTUYHOCTMU B MPOLIECCE OBYYEHUA HE3HAKOMbIM
CIIOBAM
AnekcaHgpoB A.A., MemeTtoBa K.C., CtaHkeBuu J1.H., KHszesa B.M.
Cankr-lMeTepbyprckun NocynapcteeHHbI YHuBepeuteT, CankT-IMNeTepbypr, Poccus, k.memetova@spbu.ru

WccnepoBaHve ObiNO MOCBSLLEHO M3YYEHUIO MPOLIECCOB SA3bIKOBOrO OOy4YeHMs, B pesyrnbTare KOTOpbIX
dOpMUPYIOTCA penpeseHTaumMnm s HOBbIX 3HAYEHUA W HOBblIE CIroOBa BXOOAT B MEHTallbHbIA JIEKCUMKOH.
lNpegnonaranock, YTO KpaTKOBpeMeHHoe oby4yeHune, B Xo4e KOTOPOro MnceBAoCcnoBaM MpUCBavMBalOTCA 3HAYeHUs
rMMNOTETUYECKOrO 4A3blka, OTPasMTCA Ha napameTpax OZHOro w3 KomnoHeHToB Bl — HeratuBHOCTM
paccornacoanus (HP). Takum o6pasom, MOxHO OygeT onucaTb BMWSHUE MEXAHU3MOB HeEWpPOHanbHOWN
NIacTUYHOCTU B NIMHIBUCTMYECKMX Npoueccax Ha HP [3].

KritoueBble cnoBa: HeraTtMBHOCTb paccornacosanust (HP), HenpoHanbHas nnacTU4HOCTb, 0OyyeHwue,
nceBOOCOBa, peyeBasi HaCTOTHOCTb.

B pesynbTaTe HegenbHoro oby4eHus yganocb nokasatb M3MeHeHus B napameTtpax HP aons ncesgocnos. B
Xo4e TPEeHUpoBOK Heobxoammo Obino crnywate oby4varolyo ayguos3anncb, B KOTOPOW  MNCEBAOCOBaM
npucBaMBarnmcb 3Ha4E€HUST PA3HOYACTOTHbIX CMOB rMNOTETUYECKOTO A3bika. [onyyYeHHble JaHHbIE MOKa3bIiBakT, YTO
O[HO 1 TO e MCEBOOCIOBO A0 U nocrne ob4yyYeHns NpuBoanT K NosiBneHuto pasHon HP. ameHeHunsa B napameTpax
HP B oTBeT Ha ncesgocrnoBa MoOKasanM YeTKyl 3aBUCMMOCTb OT peyeBOM YacTtoTHocTU. Amnnutyaa HP
CTaHOBUTCH 3HAUYMTENbHO Gonblle M NaTEHTHbIA MUK YMEHbLUAETCA Npu NpeabsBleHNN NCEBAOCIIOBA, KOTOPOMY
np1cBamBanocb 3Ha4yeHWe BbICOKOYACTOTHOrO croBa. [ns nceBoocnoBa, KOTOPOMY MpMCBavBanochb 3HayYeHue
CYLLECTBYIOLLETO HM3KOYACTOTHOro crioea, amnnuTtyga HP nocne obyyeHus Takke yBenuuunacb, HO He Tak
CUnbHO. [ns BbICOKOYACTOTHOroO CrioBa AOCTOBEPHbIX OTNMYMA B napametpax HP go n nocne obydveHuns He
obHapyxeHo. bonee mollHasa penpeseHTauus BbICOKOYACTOTHOIO CrOBa, CBSI3aHHas, BEPOSATHO, C ydacTuem
fonbllero KonmMyecTBa HEWPOHHBLIX CBA3eW Mpu ero obpaboTke (B CpaBHEHMUM C  HU3KOYACTOTHLIM),
conpoBoxaaeTcsa bonee 3HaYUTENbHBIMU M3MEHEHUsAMU NapameTpoB HP [1,2].

1. Alexandrov, A.A., Boricheva, D.O., Pulvermiiller, F., Shtyrov, Y. (2011). Strength of wordspecific neural
memory traces assessed electrophysiologically. PLoS One 6, €22999.

2. Aleksandrov A.A., Memetova K.S., Stankevich L.N., Uplisova K.O. (2016) The effect of the word frequency
in Russian language on mismatch negativity (MMN) in the event related potential (ERP). Rossiiskii fiziologicheskil
zhurnal imeni |.M. Sechenova, V. 102. Ne 6. P. 717-728.

3. Naatanen, R., Alho, K. (1997). Mismatch negativity-the measure for central sound representation
accuracy. Audiol Neurootol, 2, 341-353.

Paboma ebinonHeHa npu noddepxxke epaHma PIFH®, npoekm 15-06-10806.

KOOPOUHALIUA NO3bl C ABUXKEHUAMU KOPMYCA B CATUTTAIIbHOU NNOCKOCTU Y CTOALLEIO
YENOBEKA
L AnekcaHpgpoB AB. dponos AAY?
dPepepanbHoOe rocygapcTBeHHoe BlogKeTHOE yupexaeHme Hayku VIHCTUTYT BbiCLLEn HEPBHOWM AeATENBHOCTU U
Henpodmamonorunm PAH, Mocksa, Poccus; “Poccninckuii HaumoHanbHbIA nccrnegoBaTenbCKuin MeauUNHCKNI
yHusepcuteT um. H.W. MNMnporosa

B GonblUuMHCTBE ABUraTesibHbIX akTOB AN OOCTUXKEHUS MOBeAeHYecKon uenu HeobxogvMma koopauHauus
nosbl 1 ABWXeHUSA. B HacTosiweln paboTte Takasi KOOpAMHALMA WUCCREAYyeTCa Ha MpPUMMEpEe HaknoHa Koprnyca y
CTosILEro 4yerioBeka B carnTTanbHOM MNOCKOCTU. [1ogoOHble ABMXEHUA SABNSAKOTCA OCOOEHHO CROXHbIMK AN
uccrnegoBaHusl, NoToMy 4YTOo OOe KOMMOHEHTbl ABMraTteribHOro akTa (OCHOBHasl, HaluerneHHasi Ha nonyyYeHve
noBegeHYecKoro pesynbTaTa - BbINOSIHEHUS HAKMOHa Kak TakoBOro, 1 "BcrnomoraTesnibHaa" no3Has, HaueneHHasa Ha
nogaepxaHme paBHOBECUS BO BpeMsS [BWXKEHUS) BKMNIOYAKT [OBWXKEHWS MacCUBHbIX CErMeHTOB Temna, u4To
3aTpygHseT camo BbleneHne 3TUX [OBYX KOMMOHEHT. [nd ux BblAENeHWs UCNOoMb3ylTCs COBPEMEHHbIE
npeacTtaBneHnsi 06 0COBGEHHOCTSIX MO3HOW KOMMOHEHTbI MO CPaBHEHWKO C OCHOBHOW LENEeBOW KOMMOHEHTOM.
lMoka3aHo, YTO OCHOBHasi U MO3HAs KOMMOHEHTA COOTBETCTBYKT [OBWKEHWSIM BOOINb COOCTBEHHbIX BEKTOPOB
OWHAMUYECKOro ypaBHEHUS. JOTU [OBWXKEHUS SBMSIOTCA  YHWKanbHbIMKW, MOCKOMbKY OHU  OEeMOHCTPUPYIOT
O[JHOBPEMEHHO, KaK "KMHeMaTudeckyk", Tak W "AMHaMunyeckyr" CUHepruu, Mno3TOMY OHW OblM Ha3BaHbI
"ecTeCTBEeHHbIMU CcuHepruamu”. ccnenyetca KoopauHauusi eCTeCTBEHHbIX CUHEPrMrW B YCMOBUSIX CTOSIHUS Ha
LWMPOKON W y3korM onopax. [lokasaHo, 4TO 9KcnepumeHTanbHO Habniogaemas koopAuvHauus 6nu3ska K
onTumarnbHou, obecneymBatoLLel MUHUMAarbHbIE NepeMeLLeHUs LieHTpa AaBreHus. OT0 rapaHTUpyeT coXpaHeHune
MONOXEHUs LIeHTpa OaBNeHns B NoLLaan onopbl, Heobxoanmoe ans noanepXaHns paBHOBECHS.

Paboma ebinonHeHa rpu noddepxxke epaHmos PO®U 15-04-05598-a, POPU 16-04-00962-a, RFMEFI 607
15X0128.
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BIOMECHANICAL ANALYSIS OF POSTURE AND MOVEMENT COORDINATION IN STANDING HUMAN
DURING TRUNK BENDING |N THE SAGITTAL PLANE
) A.V. Alexandrov’, A.A. Frolov** ,
Institute of Higher Nervous Activity and Neurophysiology, Russian Academy of Science. “ Russian National
Research Medical University.

In most motor acts to achieve a behavioral goal requires coordination of posture and movement. In this
paper, such coordination is studied by the example of human trunk bending in the sagittal plane. Such movements
are difficult to study because both components of this motor act (main - bending per se, and "accessory" - posture
aimed on equilibrium maintenance) involve massive movements of body segments, which complicates separation
of these components. Their separation is based on the modern ideas about the special features of the posture
component as compared with the main component. It is shown that the main and posture components correspond
to the movements along eigenvectors of the dynamic equation. These movements are unique because they
demonstrate at the same time "kinematic" as well as "dynamic" synergies. They were called therefore "natural
synergies". The coordination of natural synergies is investigated in human during standing on the wide and narrow
supports. It is shown that the experimentally observed coordination is close to optimal, providing minimum
movement of the center of pressure. This ensures the center of pressure position keeping inside the support area
that is necessary for eauilibrium maintenance.

Grants RFBR 15-04-05598-a, RFBR 16-04-00962-a, RFMEFI 607 15X0128.

MU3MEHEHUWE NAPAMETPOB ®U3NOJTIOMMYECKOIO TPEMOPA lNPU UCMNOJIb3OBAHUU PA3JIMYHbLIX
BMOOB BMOJTIOTMYECKOU OBPATHOU CBA3U
AnekcangpoB A. 0., Ynnucosa K. O., UBaHoBa B. 0.
CaHkT-leTepbyprckun rocyaapcTBeHHbl yHuBepcuTeT, CaHkT-INeTepbypr, Poccus; viktoriya.ivanova@spbu.ru

3agadenn wccnegoBaHWs SABMSETCA MOMCK M OUEHKa MEeTOAOB M3MEHEHUs aMNiuTygHO-4aCTOTHbIX
XapakTepucTuk (U3MoIorMyeckoro Tpemopa C MCNoMb30BaHWEM pasfnuyHblX BUAOB Ouonormveckon obpaTHow
cBsA3n. B kavecTBe MoAenu umcnonb3oBaHa perucrpaums nanbueBoro Tpemopa B COYEeTaHWUM CO 3pUTEeNbHOWM
obpaTHOWM CBA3bIO.

[ns npoBegeHvs 3KCnepyvMeHTa, WCMbITyeMbl pacnonarancs B 9KpaHMPOBAHHOW 3BYKOM3ONMPOBAHHOM
Kamepe, B nonoxeHuu cuad. Peructpaums usMonornyeckoro Tpemopa OCYLLECTBMAANU TPEXKoopAMHaTHbIMMU
undposbiMu akcenepometpamn Tuna ADXL345 («Analog Devices», CLUA). AxkcenepomeTpbl 3akpennsnu Ha
BHELLHEN CTOPOHEe yKasaTerlbHblX MarnbLeB npaBon U NIEBOW PYyKM cUMMETpUYHO. MoHuTOp Ans AeMoHcTpauum
WHAMKaATOPOB 3pUTENbHON 0BPaTHOWM CBSA3N Haxo4MICcs No cpedHen NMHUKN nepea ncnbiTyembiM. McnbiTyemomy no
KOoMaHAe npepnarany nofHUMaTh BbINPSIMIEHHBIE PYKU BRepea U yaepXuBaTb UX rOpU3OHTarnbHO B TeveHune 15
CeKkyHA, CTapasCb MOAAEpXuBaTb MaKCMManbHO BbICOKME MoKa3aTenu uHAukatopos obpaTHou cBs3n. OnbIT
COCTOSN W3 LWeCTn ceccun, pasgerneHHblx 30 CeKyHAHbIM NepepbIBOM.

KoHTponupyemble napamMeTpbl - U3SMEHEHUE pa3MepoB ABYX MPSIMOYroNbHUKOB M LMAPOBOro MHAMKaTopa,
oTpaxkanu TeKyLLyIo YCMeLHOCTb BbINOMIHEHWS 3a4aHuns B NpoleHTax. B kauecTBe LeneBbix napameTpoB o6paTHoM
CBSA3M ObINM  MCMNONb30BaHbl KOHTPOMb FOPWU3OHTANbHOrO MOMOXeHus obeux pyk (C  MCNonb3oBaHUEM
akcenepoMeTpoB Kak AaTyMKOB HakroHa), U amnnutyga Tpemopa. AMnnutydy Tpemopa onpegensanu B Tpex
mMoaudmKaumsax: cymmapHas amnnutyga Tpemopa obeux pyk, aMnnuTyga Tpemopa npaBoW  pyku npwu
danscndnLmMpoBaHHOM MHOUKATOPE FIEBOM PYKU U aMnnuTyaa Tpemopa feBon pyku npu danbcnuguumpoBaHHOM
uHavkatTope npasou. [MepByl0 M NOCNEAHIO CECCMU MPOBOAMIMN MPM OTCYTCTBUM CUrHanoB OBpaTHOWM CBA3W, U
ncnomnb3oBann Ans oUeHKNn Tpemopa B HOPME U KOHTPONSA U3MEHEHUA (PM3NONOrMyeckoro Tpemopa, Bbl3BaHHbLIX
YTOMIEHUEM.

MpeAnoXeHHbIN MHOrOaKkTOpHbLIA NOAXOA MO3BONUIT HE TONbKO MNPOAEMOHCTPUPOBaTL BO3MOXHOCTb
mMogudvkaumMm napameTpoB hU3MONOrMYECKOro Tpemopa C MUCMoNb3oBaHnem obpaTHom cBA3W 6e3 AnuTenbHOro
0obyyeHMsl, HO M OUEHUTb BNUSIHWE Pa3fNUYHbIX OCOBEHHOCTeN peanusauum obpaTHOM CBSA3M B OTHOLUEHUU
MoaudmKaumMm napameTpoB narnbLEBOro Tpemopa.

PHYSIOLOGICAL TREMOR PARAMETERS MODIFICATION UNDER VARIOUS BIOFEEDBACK PROTOCOLS
Aleksandrov A. Y., Uplisova K. O., lvanova V. Yu.
Saint-Petersburg State University, Saint-Petersburg, Russia; viktoriya.ivanova@spbu.ru

Amplitude-frequency tremor parameters modification was investigated under various biofeedback training
conditions. The finger tremor acquisition in parallel with visual biofeedback demonstration was exploited as
experimental model. The subject was settled down to the chair in anechoic chamber. The physiological tremor was
assessed by 3-axis integrated digital accelerometer ADXL345 (“Analog Devices”, USA). Accelerometers were
attached to outer surfaces of left and right index fingers symmetrically. Computer monitor for biofeedback
demonstration was placed on central line in front of the subject. The subject was instructed to unbend and pull up
his hands on the shoulders level for 15 seconds making an effort to maximize biofeedback indicator. The whole
procedure consists of six sessions with 30 second breaks.

The biofeedback indicators were realized as two size-varying rectangles and numeric percentage index of
current efficiency. The horizontal hand position inclination and tree versions of physiological tremor amplitude
values was exploited as target biofeedback parameters. The first and the last session was performed without
biofeedback and used as norm and fatigue control.

The multi-factor approach suggested gives an opportunity to demonstrate the biofeedback evoked
physiological tremor modification without continuous training period and evaluate the significance of various
biofeedback realization features for finger tremor parameter dynamics.
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MMNPECCUBHASA (CEHCOPHASA) ANANUA: OT HABNIOAEHUA K TEOPUU U OT TEOPUU K MPAKTUKE.
AnekcaHngpora H.LlU., AnekcangpoBa O.A.
Sprachbricke e.V. bepnuH, NepmaHnus, deutschrussische_sprachbruecke@gmx.net

MmnpeccueHas ananusa (MA) (F80.2 MKB=10) - camoe Tsxkenoe AeTckoe si3bIKOBOE PacCTPOWCTBO: pebeHok
C HOpMarnbHbIM MHTENNEKTOM U CAYyXOM He HayMHaeT NOHMMAaTb PeYb OKPYXKaloLUX U, Kak CriefcTBue, roBOpUTb.
OTnonornss HemsBecTHa, NPorHo3 HebnaronpuATHbIN. [Ona WA xapakTepHO HenoHumaHue obulero cmbicna
BbICKa3blBAHUM B OTNIMYMM OT SKCNPECCUBHOW ananvu, Npyu KOTOPOM MOXET cTpadaTb NOHMMaHWE TOYHOrO CMbICna
BbICKa3bIBaHWN.

HabnwogeHus: 17 geten B Bo3pacte ot 2x o 10 ner.

BbisBneHo pgBa BapuaHTa TeudeHusa: 1.CnoHTaHHas KomneHcauusa: pebeHOK HadvHam Henpou3BOMbHO
noHnmaTtb peyb (4 naumeHta). 2. lNoOHMMaHMEe peyn OKpyXalwLlMX, B TOM 4YMCNe MPOCTENLIEN ObITOBOW peuywu,
ocTaBanocb HegocTynHbIM (13 naumeHToB).

MpeononoxeHne o xapaktepe nopaxeHuss mosra: WA wn cuHgpom JlaHpay-KnedpdpHepa (CJIK) —
€OVHCTBEHHbIE M3BECTHbIE CMHOPOMbI, B KOTOPbIX BEAYLLUUM CUMATOMOM BbICTYMAET CTOMKOE HEMOHWMaHWE peyn.
CJIK nHTepnpeTupyeTcst Kak ANCYHKUNS BUCOYHBIX OTAEMNOB MO3ra BCNeACTBME anUNenTudOpPMHON aKTUBHOCTMW.
KnuHuyeckne nposenenua CJIK ¢ gebiwotom B AowkonbHOM Bo3pacte M VA npakTU4ecku WAOEHTUYHbI WU
pasnMyalTCs NULb HEYETKON BO3PaCTHOMW rpaHuuen (40 NOsiIBNEHWs peyn — ananvs, noteps copMvpoBaHHOM
peun — CJIK). lNMpepnonoxeHne: MHorne (BO3MOXHO, He Bce) cnyvamn VIA nMetoT B CBOE OCHOBE NMOpaXXeHWe mMosra
ancdyHKUMoHanbHOro xapakrepa. OucdyHKumMst - NaTtonornyeckuin MpoLecc, KOTOpbI He paspyllaeT Mo3r, HO
3aTpyaHSAeT unu genaet HEBO3MOXHbIM (PYHKLIMOHUMPOBaAHME OTAEMbHbIX €r0 PErMoHOB M HOpMasibHOE pa3BuTue
KOrHUTMBHBIX (pyHKUMA. OcHOBaHWe MNpeanonoXeHus: 1. CTOMKOCTb cumnToMoB WA - 3TO He XxapaKTepHo Ansd
noBpexaeHus cybcTpata mMo3ra. 2. WOEHTUYHOCTb CUMMNTOMAaTUKM, TedeHusi, wucxogoB WA u CJIK,
ancdyHKUMoHanbHas npupoaa KoToporo M3BecTHa. 3. pasnMyne CMMNTOMaTWKN, TEYEHUs!, UICXOL4O0B 1 3aBMCMMOCTU
OT BO3pacTa AeTckux adha3ui BcneacTane nopexaeHusa cyberparta moara un CJIK.

AHanma cumnTomatukn WA B pakypce OHTO-, MCMXO- U HEMPONMHIBUCTUKM MoOKa3an, 4YTO OCOBGEHHOCTM
OCBOEHUSA A3blKa AeTbMMU C Tskenon dopmon MA coBnagalT C OCHOBHLIMW XapaKTepPUCTMKaAMM TOrMYECKOro MyTu
nsyyeHuns asbika. [NpegcrtasneHve o6 VA kak 0 paccTponcTse, Npyv KOTOPOM HEBO3MOXHO OCBOEHME si3blka Kak
POOHOr0, HO [OOCTYMHO OCO3HAHHOE W3Y4YeHWe fA3blka KaK MHOCTPAHHOrO, OaeT OnpederieHHy onopy Ans
NNaHMpoBaHWs Neaarormyeckom NoMoLLMN.

IMPRESSIVE ALALIA (RECEPTIVE LANGUAGE DISORDER (F80.2 MKB=10): FROM OBSERVATIONS TO
THEORY AND FROM THEORY TO PRACTICE
Alexandrova N.Sh, Alexandrova O.A.
Sprachbrucke e.V., Berlin, Germany, deutschrussische_sprachbruecke@gmx.net

Impressive alalia (IA) is the most severe children’s language disorder: children with normal intellect and
hearing do not begin to comprehend the speech of others and as a result to speak. Etiology is unknown, forecast
unfavorable. 1A is characterized by incomprehension of the general sense of utterances, which is different from
expressive alalia where comprehension of the exact sense of utterances may suffer.

Observations: 17 children at the age of 2 to 10.

Two variations of the progress have been identified: 1. Spontaneous compensation: the child began to
involuntarily comprehend the speech (4 patients). 2. Comprehension of speech of others including the elementary
everyday speech remained unavailable (13 patients).

Assumption about the nature of the brain lesion: IA and the Landau-Kleffner syndrome (LKS) are the only
known syndromes in which the leading symptom is the persistent incomprehension of speech. LKS is interpreted
as dysfunction of temporal parts of brain as a result of epileptiform activity. Clinical manifestations of LKS with the
debut at the pre-school age and the IA are practically identical and differ only in the fuzzy age borderline (before
the emergence of speech — alalia, loss of well-formed speech — LKS). Assumption: many (probably not all) cases of
IA are based on the dysfunctional lesion of brain. Dysfunction is a pathological process which does not ruin the
brain but hampers or renders impossible the functioning of its separate regions and the normal development of
cognitive functions. Basis for assumption: 1. Persistence of symptoms of 1A is not typical for lesions of brain
substrates. 2. Identity of symptomatology, progress and outcomes of IA and LKS whose dysfunctional nature is
known. 3. Differences in symptomatology, progress, outcomes and dependence on the age of children’s aphasias
as the result of the lesion of the brain substrate and LKS.

Analysis of symptomatology of 1A in view of onto-, psycho- and neurolinguistics has demonstrated that
peculiarities of linguistic development of children with the severe form of IA coincide with the basic characteristics
of the logical way of language learning. The idea of IA as a disorder in which language acquisition as mother
tongue is impossible but perceived learning of language as a foreign one is available provides certain basis for
planning of pedagogical help.

BYAYLIUA CNELUMANUCT NO BUNUHIBU3MY — KTO OH?
AnekcaHgpoBa H.LU., AnekcangpoBa O.A.
Sprachbricke e.V. bepnuH, NepmaHug, deutschrussische_sprachbruecke@gmx.net

O6LenpusHaHHON Teopun eCTeCcTBeHHOro (T.e. npuobpetaemoro B npolecce oblieHns) BunnHraeuama He
cywlectByeT. B HacToslLee BpeMs CknaablBaeTCa NOHMMaHWE, YTO eCTECTBEHHbIN BUNNHIBU3M OYHKLUVOHUPYET Mo
3aKOHaM CaMOOPraHU3YIOLWMXCA HENMHENHbIX OUMHAMUYECKUX CUCTEM, AN KOTOPbIX XapakKTEPHO MOCTOSIHHOE
N3MEeHeHNe-pa3BUTME, HENPEeACcKa3yeMoCTb, HECBOAMMOCTb K YacTHbIM CIy4yasiM, CUIbHas 3aBUCUMOCTb OT
HayvanbHbIX ycrioBun (1). EcTecTBEHHbIN BUNUHIBU3M TpebyeT MeToaoB MUCCNneaoBaHUs, OTNNYHBLIX OT METOAOB,
NPUMEHSIEMbIX B OHTONIMHIBUCTMKE. Tak, ecrniv Npu o4HOSI3bIMHOM BOCMUTAHUKM HabniogaeTcs nocrnegoBaTenbHoe
COBEpPLUEHCTBOBaHME $3blka pebeHka, a perpecc WM OCTaHOBKA pPasBUTUSA BO3MOXHbI IULWb MNPU TSHKENOW
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OonesHu, TO Npy ABYA3bIYMU KaXKObIA U3 A3bIKOB MOXET 00eOHATbCS, OCTAHOBUTLCS B Pa3BUTUW, UCYE3HYTH.
WuouBnayanbHble HabnogeHnsa CTaHOBNEHUS ABYA3bIYNS AT AOCTATOYHO MOSHYK KapTUHY Npouecca, HO NMUlb
3TOr0 MHAMBUMAYaANbHOrO Cny4vasi; MNpuHUMNuanbHas BO3MOXHOCTb paHHero AByAsbluns 6e3 oTpuuatenbHoro
BNUAHMSA Ha NCUXMKY pebeHka He o3HayaeT, YTo nofobHOoe BMUsiHME He MOXET MPOsIBUTLCA B APYrux cryyvasx.
HesHaunTenbHble pasnuunst B yCnoBusX, 0COBEHHOCTU xapakTepa W no3HaBaTernbHOW cepbl NPMBOAST K TOMY,
YTO OeTM B OO4HOM ceMbe U faxe O6nu3Heubl NO-pasHOMY pearupyroT Ha HeobxoaMMocTb obliaTbCa Ha ABYX
a3blkax. OnbIT cneuManncToB-NPaKkTUKOB (MCMXONOroB, NOroneaos, BOcnMTaTenen, yuutenen), kotopble pabotaroT
C MOTOKOM [ABYA3bIYHbIX AeTeln, peako odopmnseTrcs B cTaTbM U KHUMM. B TO e Bpems MMeHHO B3rnsg Ha
npobnemMy «BoOOLLEM» MOXET BbISIBUTb [PyMnbl PpUCKa W CUTyaUWUW-PUCKW, KOrda BbICOKA BEPOSTHOCTb
TOPMOS3SLLErO BMSHUA ABYSA3bIYHOIO BOCMUTAHMSA Ha pa3sBuTue pebeHka.

ViccnenoBaHnsa ecTecTBEHHOro GUNUHIBM3Ma, K COXaneHutlo, Hepeako MnonuTuaupyoTca. B 1o xe Bpems
OOBbEKTVBHAsA OLEHKa BMMSHWUA OWUMMHIBM3MA Kak Ha WHOMBWMAYalbHOE pa3BUTME, TaK M Ha 3THUYECKNE HA3bIKM B
Luenom MoxeT cnocobCTBOBaTb COXPaAHEHMIO MarbiX S3bIKOB MPW UX KOHTakTax ¢ Gonee pacnpocTpaHeHHbIMU U
CHU3UTb MEeXHaUMOHamNbHY HanNPSXXeHHOCTb.

YHUKanNbHOCTb, HEMOBTOPUMOCTb KaXKAoro criyvyasi OMnmMHreuama auktyet HeobxoanmocTb MHAMBMAYaTbHbIX
KOHCynbTauMi, NPOBOAUMBIX NCUXorioramu n norornegamu. lNoarotToBka Takux cneLmanucToB B HACTOsILLEE BpPeEMS,
Korga HeT Hu obLienpu3HaHHOM Teopun GUNMHrBn3ma, Hu o6o6LLEeHMa MPaAKTUYECKOro ONnbiTa, BPsiA S BO3MOXHA.
Ho, Ha Haw B3rnsag, Heobxoaumo 0603Ha4YMTbL 3TOT BOMNPOC.

Jlntepatypa
1 Schmid, M.& Lowie W. editors. Modeling Bilingualism: From Structure to Chaos. In Honor of Kees de Bot. 308 pp
John Benjamins. 2011

THE FUTURE SPECIALIST IN BILINGUALISM: WHO IS HE?
Alexandrova N. Sh, Alexandrova O.A.
Sprachbrucke e.V., Berlin, Germany, deutschrussische_sprachbruecke@gmx.net

There is no universally accepted theory of natural (e.g. acquired in the process of communication)
bilingualism. At present there is a certain understanding that natural bilingualism functions according to the law of
self-organizing non-linear dynamic systems that are characteristically in a constant change-development,
unpredictable, irreducible to particular cases, strongly dependent on initial conditions (1). Natural bilingualism
requires research methods that are different from methods used in ontolinguistics. Therefore, if in the monolingual
upbringing children’s language develops consequentially and regress or a stop in development is possible only in
case of a serious illness, in bilingualism each of the languages can diminish, stop developing and disappear.
Individual observations of bilingual development provide a rather complete picture of the process but always only of
this individual case; the intrinsical possibility of an early bilingualism without negative influence on the child’s
psyche does not mean that this influence cannot appear in other cases. Insignificant differences in conditions,
character traits, and peculiarities of the cognitive sphere result in a situation when children in the same family or
even twins react differently to the necessity of using two languages. The experience of practitioners (psychologists,
speech therapists, educators, and teachers) who work with streams of bilingual kids is rarely formed into articles
and books. At the same time, the very general approach to the problem can identify risk groups and situations
when the probability of inhibitory influence of bilingual education on child’s development.

Research of the natural bilingualism is unfortunately often politicized. At the same time, an objective
assessment of influence of bilingualism on individual development and on ethnic languages in general can
contribute to preservation of lesser languages in their contacts with the more prevalent ones and reduce inter-
ethnic tension.

Uniqueness of every case of bilingualism requires individual consultations conducted by psychologists and
speech therapists. Training of such specialists at present when there is no universally accepted theory of
bilingualism or generalization of practical experience is hardly possible. However, in our opinion it is necessary this
issue should be raised.

1 Schmid, M.& Lowie W. editors. Modeling Bilingualism: From Structure to Chaos. In Honor of Kees de Bot. 308 pp
John Benjamins. 2011

OPIrAHU3ALMUA NCUXONOIro - NEGArorm4ECKOM nomoLwm nAUMEHTAM C NOCNEACTBUAMU
MHCYNbTOB U YEPEMHO-MO3roBbIX TPABM. METObl OLLEHKU COCTOAHUA PEYU, MTAMATU U
OPYIUX BMNo
Anekcanaposuy 1.C., CypmaHosa M.J.

"ocynapcTBeHHOe obnacTHoe OlompkeTHoe vdpexXaeHne 3apaBooxpaHeHns «MypmaHckas ropofckas NonmKIMHUKa

Nelx», MypmaHck, Poccusi; loooozer@bk.ru

HapyLueHue BbICLLIMX Ncuxmyecknx yHkunn (Brd) n peun anawTca 4acTbiMy CYTHUKAMN OpraHUyYecknx m
YHKUMOHANbHbIX 3aboneBaHnn ronoBHoro Mosra. 90% nauMeHTOB MUMEKT KOTHUTMBHBbIE HapYLUEHUSI pasHoW
cTeneHun TaxecTu. M3 Hux 6onee 87% npeabaBnstoT anobbl Ha CHYXKeHue namsaTn, 56% - Ha HapylleHne peyn, y
70% oTMevatoTCsi NaToNornyeckne N3MeHeHUsl B BMOLMOHANbHO-BONEBOM cdepe.

O6cnegoBaHne NamsTU, MBIWMEHUS U PeYU Y MALUEHTOB CO 3HAYUTENbHOM CTEMEHbLIO YTpaTbl PEYEBOW
bVHKUMN NDEeaCTaBNAEeT ONDEOENEHHVIO CIOXHOCTb. OCODEHHO AN monoabiX crneuvanucTtoB. [ns BbisiBNEHWS
CTENeHn KOTHWTMBHbIX HapyLleHWA B Hayarne M B KOHLEe Kypca peabunutauum Mbl UCNOMb3yeM crieayolime
akcnpecc - TecTbl: KpaTkas wkana oueHku ncuxudeckoro cratyca (MMSE); MoHpeanbckasa Likana OUEHKM
KOrHuTtuBHbiX  QyHKuun (MOCA); Hewnponcuxonorndeckoe 6nuuy-obenepgosanne T.I. Busenb. [Ons Gonee
pa3BepHYTOro U JOCTOBEPHOro obcrnenoBaHus: Anbbom Ans uccnenoBaHus BbICLUMX NCUXMYEcKnX doyHkumn, E.T
MpywwmHa. na gnarHocTrkn HapyweHun namaTtn: Metoguka "3aydnBaHue 10 cnos”

A.P. Jlypua; Metoauka “Iuktorpamma’. Anga obcnepnosaHua BHUMaHus: “Tabnuubl WynbTe”; KoppekTypHas
npoba (tect bypgoHa). [Ons BbiABNEHWs HapyweHwui Mblwnenunsa: Metogmka “UcknoyveHne crno”; TecT
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“HepocTarowme getann” Bekcnepa. [nsa onpegeneHns cTeneHn HapyleHus pedn: MeTtoamka OueHKN OUHaMUKK
BOCCTaHOBIeHMs peun y 6onbHbix ¢ adasmen (J1.C. LiBeTkoea, T.B. AxytuHa, H.M. lMNMbinaeea). Ana nccnegoBaHus
NcuxoamouunoHansHon cdpepbl: ocnuTanbHas wWwkana oueHku Tpesorn u penpeccum (HADS). [Ons oueHku
pes3ynbTaTtoB Koppekuun peun u apyrux Brd Ttakke npoBoAMTCA aHKETMPOBAHME MALMEHTOB U UX POACTBEHHUKOB.

lMporpaMmma BOCCTAHOBUTENbLHOW pPaboTbl COAEPXKUT WHOAUBMAYAIbHbIE W TPYNMOBbLIE 3aHATUS MCUXOJIOra,
norornefa, COBMECTHbIE KOPPEKUMOHHbIE 3aHATUS. 3HAYNTENBHO YNYYLLWTL NOKasaTenu naMmaTn U pedn nossonseT
METO[, aKkTyanusauuum accoumauui pasnuyuHbIX MOJAnbHOCTEW, apT-Tepanus; MysblkoTepanus. PaspaboTtaHa
cuctema doMallHMX 3adaHui  Anst NauueHToB, CTUMMYIbHbLIM MaTepuarn accouvaTUMBHOW HanpaBieHHOCTM.
PerynspHo npoBoaATCcsA KOHCYNbTauMn poaCTBEHHUKOB.

Mo oGbLeKTMBHBIM MeToOaM OLEHKM MOCMe Kypca 3aHATUWA ynydlweHue namsatn otmedaetcsa y 86 %
naumneHToB, ynydwieHune peyeBon pyHkumm — y 93%. CyObekTMBHbIE OLEHKM Bonee BapuaTuBHbI, HO COOTHOCATCS
C pesynbTaTamu TECTOB.

lMonck AnarHoCcTMYEeCKNX METOOMNK U BblpaboTKa KOPPEKLMOHHBIX CTpaTernn npogormkaeTcs.

THE ORGANIZATION OF PSYCHOLOGICAL-PEDAGOGICAL HELP TO THE PATIENTS WITH STROKE AND
TRAUMATIC BRAIN INJURY EFFECTS. METHODS OF SPEECH, MEMORY AND OTHER HIGHER MENTAL
FUNCTIONS EVALUATION
Alexandrovich D.S., Surmanova M.L.

State-financed health institution «Murmansk Municipal Polyclinic Nel», Murmansk, Russia; loooozer@bk.ru

Disorders of higher mental functions and speech are always correlated with organic brain syndromes and
functional brain diseases. 90% of patients experience cognitive disorders of different severity. 87% out of them
complain on the memory loss, 56% - on speech disorders, 70% experience pathological changes in emotional-
violational sphere. Memory, Thinking and Speech diagnostics among the patients with a significant loss of the
speech function is complicated, especially for the young specialists. At the beginning and at the end of the
rehabilitation course we use the following express tests to reveal the degree of the cognitive disorders: Mini-Mental
State Examination (MMSE), Montreal Cognitive Assessment (MOCA); Neuropsychological blitz-examination by
T.G. Vizel. For more detailed and reliable diagnostics we use The album for higher mental functions research by
E.G. Grishina. For memory disorders - A.R. Luria’s Method of 10 words learning; Method “Pictogram”. For attention
research — “Schulte Tables”; Bourdon Test. To reveal thinking disorders — “Word exclusion” method; Wechsler's
Test for missing details. To reveal the degree of speech disorder: Methods for speech evaluation in aphasia
according to L.S.Tsvetkova, T.V.Ahutina, N.M. Pylaeva. For psycho-emotional sphere research: Hospital Anxiety
and Depression Scale (HADS). A survey of patients and their relatives is used to estimate the result of speech
correction and other higher mental functions.

The curriculum of the rehabilitation work contains individual and group sessions of the psychologist, speech
therapist and joint rehabilitation activities. Method called “Actualization of associations of various modalities”, art
and music therapies help to improve the results of memory and speech rehabilitation. There is also a method of
homework for patients that is developed and stimulus material with the associative orientation. The meetings with
relatives are held on a regular occasion.

According to the impartial estimation methods, 86% of patients experienced memory improvement after the
course of sessions, 93% of them experienced speech improvement. Subjective estimations are variable but they
are correlated with the test results.

The search of diagnostics methods and the development of correctional strategies are still going on.

QODPEKTOPHBIE repynnbl METUIIOKCAHTUHOB NPU B3AAMMOOENCTBUU C PUAHOOMHOBbLIMU
PELENTOPAMU
AnekceeBa O.M., LLnbpsiesa .A.
UHcTuTyT Broxmmmndeckon dpusmkn PAH, Mocksa, Poccus; E-mail:olgavek@yandex.ru

MeTunkcaHTuHbl - KOhEVH 1N Apyrue NypuMHOBbIE ankanouabl, CUHTE3UPYIOTCS B pacTeHusax — kode, Kakao,
yar. Ona uccrnegoBaHUS Ha OCHOBaHWWM CTPYKTYPHOM OOLWHOCTM BbIOpaHbl aHanorn kodevHa - Oemerpug,
TeopunnmH, TeobpoMuH, 8-MeTUNKOMENH, M aHTaroHUCTbl — MuAOKanm, NPOKawH, TeTpakauH, obnagatowune
onpegeneHHbiMu  apmakonornyeckumm  ceomcteamu. KopammaH, kamdopa, 6emerpug, 8-meTunkodeuH,
TEOMUNNH, TeobpoMuH BO30ENCTBYIOT Ha cepaeyHo-cocyaucTyto cuctemy. Mwaokanm -
npoTtuBoanunentuyeckoe cpenctso. KodeunHo-nogobHble addpekThl ANA onpepeneHnss BO3OENCTBUSA Ha LIEHTP
akTMBaumm puaHogmHoBoro peuentopa (PuP), asnstowerocs Ca’"-kaHarom B TsKErNoil dpakumn peTukynyma
(TOP), oueHMBanu No HecKONbKUM KpuTepusM. 1) cHukeHne Ca“ -akkymynupyollen aktusHoctn TOP. Mpu aTom
Ha _HayanbHoO CTaaMN HaKOMMeHWsi akTMBHOCTb Ca’ -ATPasbl He MEHAeTcs, 3aTeM NPOUCXOAUT aKTMBaLus, T.K.
Ca“’ocsoboxaaetca yepes PuP n aktvsupyet Ca2+-ATPasy. 2) Ca2+a|<|<ymynv|pyrou.|,aﬂ aKTMBHOCTb MpPOSBseTCA
TONMbKO NpW OencTBum Ha TPP, mmerwwyo NoMMMO Ca’"-ATPa3bl U PUP, W HeT AelcTBUS Ha nerkyto OP,
obnagarLyo  TOnbKo Ca”*-ATPas3soii. 3) lNpokauH, TeTpakauH M PYTEHMEBLIA KpPaCHLIN OrOKUPYHT AEWCTBME
TecTupyembix BewecTB. OOWMMM 3NeMeHTaMn CTPYKTYPHbIX OPMYn kamdopbl M KodeunHa SABMSHTCH
KapOOHWIBHBIN KUCITOPOA U OnM3KopacrnornoxXeHHas ankuinbHasa rpynna. bbino npegnonoxeHo, YTo NpucyTcTeme
KapObOHWMMBHOro KMcrnopoga B CTPyKType kamdopbl M kodemHa obecneumBaeT MpoOsiBiEeHNE «KODEMHOBOro»
acbdbekTa. Tak _aHanor kamdopbl — OOPHEOr, coaepXalnin rMAPOKCUNBbHYIO TPynny BMECTO KeTO-rpynnbl, He
pasobiaer Ca” -TpaHcnopT ¢ ruaponusom ATP Ha T®P. B monekynax kamdgopbl U kodeuHa Tpu MeTurbHble
rpynnel. Mo3TOMy npoTecTMpoBann HEKOTOpPblEe LMKNUYECKUEe KETOHbl ANS BbIABMEHUS MEeTUNbHbLIX rpynm,
UMeLWNX 3HavyeHne fAng nposiBneHus «kodenHosoro» adpcpekta. [MpoTectupoBann TakKke BO3MOXHOCTb
«kogpenHo-nofobHon» aktmBaumum PuP  MeTunkcaHTMHamu, MNpPOSIBRSIOWMMKU Takoe Xe apmakonormyeckoe
pencreue: 8-meTunkodeunH, 3,7-oUMMeTUNKCAHTUH (Teo690MMH), 1,3-OMMETUNKCaHTUH (TeodUnNNuH), Ha Mogenn —
nerkas n TOP. MeTunkcaHTuHbl pasobuiany Ha TOP Ca“” -TpaHcnopT ¢ rmaponmaom ATP. MpokanH n pyTeHueBbIn
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KpacHbli yrHeTanu wmx pencrteme. Utak, Bce NpOTECTMPOBAHHbIE METUMKCAHTMHbI MPOSABISIOT «KOHENHOBBIN»
adppekT. lMpn cpaBHEHMM MX CTPYKTYPHbIX (POPMYN BUOHO, YTO METWSbHbIE TPynnbl B MOMAOXeHuM 1 n 7 He
CYLLLECTBEHHbI AN NposiBrieHus «kodgenHoBoro» adpdekrta. MetunbHag rpynna B 3 NonoXxeHnn n kapboHUNbHBIN
KMCNopoa BO 2 NOMOXEHUN SABNATCA akTUBHbIMK rpynnamMu Ans OCYLWeCTBNeHnst «koenHoBoro» adpdekrta npum
aKTMBaLMM pUaHOOUHOBBIX PELLENTOPOB PETUKYyMa.

METHYLKSANTINS EFFECTORS GROUPS FOR RYANODINE RECEPTORS INTERACTIONS
Alekseeva O.M., Shibryaeva L.S.
Emanuel Institute of Biochemical Physics, RAS, Moscow, Russia; E-mail:olgavek@yandex.ru

Methylxanthines - caffeine and others are purine alkaloids that are synthesized in quantity in a limited
number of plant species, including tea, coffee and cacao. We selected caffeine analogues: cordiamin, camphor,
bemegrid, 8-methilcaffeine, teophilline, theobromine, and antagonist — midocalm, on the basis of similarity of its
structure. All tested substances have certain pharmacological effects: 1) cordiamin, camphor, bemegrid, and 8-
methylcaffeine, teophilline, theobromine — cardiovascular medicines; 2) midocalm — anti-epileptic drug. We used a
feV\é criterions for the rating of specificity of caffeine center activation. The first: the substance must decrease the
Ca“’-accumulating effectiveness. The rate of Ca“"-ATPase function must be not changed at the beginning of
reaction, but must activated at the middle and last phases, because all amount of Ca +accu2rpulated just was
released from fragmented reticulum (FR) through the activated RyR. And Ca“”" cannot inhibit Ca” -ATPase activity
from FR lumen. Second: Ca‘’-accumulating effectiveness must be decreased only for caffeine-sensitive FR,
because caffeine-insensitive FR haven’t any RyR. Third: procaine or tetracaine and ruthenium red must block the
influence of substance to the caffeine-sensitive FSR as for caffeine effects.

The mutual elements of structural formulas of camphor and caffeine are carbonyl oxygen and alkyl group
located nearly. Apparently, the presence of carbonyl oxygen is very important critical point at structure of camphor
and caffeine molecules for its specific effects. Because the analog of camphor — borneol, that contained the alcohol
group instead of keto-group, doesn’t exert the uncoupling influence to Ca“*-transport with ATP hydrolysis for heavy
FR. There are 3 methyl groups at structure of camphor and caffeine molecules. We tested some cyclic ketones for
the determination - what of the methyl groups has a great importance for the caffeine effect. We tested the
possibility of caffeine center activation for methylksantins that have certain pharmacological effects. 8-
methylcaffeine, 3,7-dimethylksantin (theobromine), 1,3-dimethylksantin (teophilline) were tested with aid light and
heavy FR. All tested methylksantins have the ability to uncoupling the Ca2+-transport with ATP hydrolysis for heavy
FR. Procaine and ruthenium red eliminate its effects. So, all tested methylksantins exert the caffeine-imitated
effect. From the comparison of its structural formulas we concluded that the methyl groups at the 1 and 7 locations
are not essential groups for the existence of caffeine-imitated effect. Probably, the methyl group at the 3 location
and the carbonyl oxygen at the 2 location are the active groups for caffeine-imitated effect at RyR.

Literatuzr+e: O.M. Alekseeva, Yu.A. Kim, and Rykov V.A. “The influence of caffeine analogues and antagonists on
the Ca” -accumulation by sarcoplasmic reticulum at skeletal muscle”. Nova Science Publishers, N.Y., 2008. Ed.
G.E.Zaikov. Chapter 11, pp. 120-125.

OLIEHKA BO3MOX>XHOI'O BKINNAOA TEHOB. BOBJIEMEHHbLIX B MUTOXOHOPUAINIbHLIN BUOIEHE3, B
PA3BUTUE HEUPOOErEHEPALIMU: AHAJTIN3 M®TMN-MOAENEN
1AJ1|/|eBa A.X.l, PyneHok M.M.l, KonaueBa A.A.2, YrpromoB M.B.z, CrnoMuUHCKUM I'I.A.l, LlagpuHa M.n.!
dJeuepaanog; rocygapcrBeHHoe BogkeTHoe yupexaeHne HaykMAHCTUTYT MonekynsipHon reHeTuku PAH,
Mockea, Poccus; “DegepanbHoe rocygapcTBEHHOe BrogkeTHOe yupexaeHue Haykm MHCTuTyT Guonorumn passntums
um. H.K. Konbuosa PAH, Mockea, Poccusi; anelja.a@gmail.com

BonesHb MapkuHcoHa (BI1) aBnseTcs CNoXHbIM CUCTEMHbLIM 3abonesaHneM n 0BycrnoBneHa HapylleHuem
PYHKLUNOHNPOBAHUSA PasfnNYHbIX HEMPOMEOMATOPHBIX CUCTEM C BbIpaXXeHHbIM NpeobnagaHMeM HedoCTaTOYHOCTU
JodamuHeprmuyeckon cuctembl. Mpu atom Bl 3aTparmBaeT npakTU4ecku Bce OTAeNbl HEPBHOW CUCTEMbI, YTO
obycnaBnmMBaeT COXHYK U FETEPOreHHY0 KapTUHY KIMHUYECKUX NPOSIBIIEHUIA AaHHOro 3aboneBaHus.

MpeagnonaraeTcs, 4TO O4HMM M3 KIOYEBbIX hbakTopoB passuTusa bl saBnaetcs unameHeHne GuoreHesa u
YHKUMOHMPOBaAHUA MUTOXOHApUK. Haubonee onTumanbHOW MOAENbI, BOCMPOU3BOASALEN HapyLUEHUS
PYHKUNMOHUPOBAHUA MUTOXOHAPUN, SBASIOTCA TOKCUMYECKMe Mogenu paHHux crtagun Bl y  Mbiwen c
ucnons3osaHnem MOTI.

Hamu ©Obin npoBegeH aHanua akcnpeccunm reHoB Zpf746, Nrfl, Ppragcla, Mybbpla un Park2,
HEeMnocpeaCTBEHHO  CBSI3@HHbIX C  (PYHKUMOHMPOBaAHMEM  MUTOXOHOPWA.  ViccnegoBaHMe  NPOBOAMIIOCH
ucnonb3oBaHneM MeTodoB obpaTHoh TpaHckpunuun u TMLUP B peanbHom BpemeHu. B xoge paboTtbl 6binu
npoaHanM3MpoBaHbl TKaHW KOpbl, CTpMaTymMa M YepHow cybGcTaHuMm mMo3ra mbiwen ¢ MOTI-nHayunmpoBaHHbIMK
OOCUMMIMTOMHON M paHHEW CUMNTOMHOW cTaamsimm Bl1, n Gbinn BbiSIBNEHbI CTATUCTUYECKM 3HAYUMbIE OTNMYUSA B
NU3MEeHeHNN YPOBHS SKCNpeccun Aans Bcex UccrefyemblX reHoB.

Hawwu gaHHble ykasbiBaloT Ha TO, YTO M3MEHeHUe OvoreHe3a MUTOXOHAPUIA MOXET BHOCUTb CYLLECTBEHHBbIN
BKNag B passuTue nartornorum npu Bl Ha cambix paHHMX ee aTanax. Tak, Hanpumep, Hamu ObiNo OoBHapyXeHo
Bblpa)xeHHOe yBenu4yeHue akcrnpeccumn reHa Nrfl BO BCeX U3yYeHHbIX CTPYKTypax Mo3ra Ha JOCMMMTOMHOM cTaguu
BI1. 310 MOXeT ykasbiBaTb Ha TO, YTO AaHHbIN reH BOBMEKAeTCs B KOMNEHCATOPHbIE MEXaHW3Mbl NMyTEM y4acTus B
HopManu3auun MUTOXoHapuansHoro 6uoreHesa.

Paboma nposodunack npu noddepxke epaHma POPU Ne 16-34-00200.

ASSESSMENT OF THE CONTRIBUTION OF GENES INVOLVED IN MITOCHONDRIAL BIOGENESIS IN THE
DEVELOPMENT OF NEURODEGENERATION: ANALYSIS OF MPTP MODELS
,f\lieva A.Kh.!, Rudenok M.M.', Kolacheva A.A.%, Ugrumov M.V.2, Slominsky P.éA.l, Shadrina M.I.*
Institute of Molecular Genetics, Russian Academy of Sciences, Moscow, Russia, “Koltzov Institute of
Developmental Biology, Russian Academy of Sciences, Moscow, Russia, anelja.a@gmail.com
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Parkinson’s disease (PD) is one of the most common neurodegenerative diseases. A key component of the
pathogenesis of PD is the death of nigrostriatal neurons in the midbrain of patients, which in turn leads to a
decrease in the concentration of dopamine (DA) and a disturbance in signal transmission between brain parts.

It is assumed that changes in mitochondrial biogenesis is one of the key processes of PD pathogenesis.
Toxic models of the early stages of PD in mice with MPTP reproducing the dysfunction of mitochondria are the
most appropriate model.

We performed expression analysis of genes Zpf746, Nrfl, Ppragcla, Mybbpla and Park2, associated with
mitochondrial functioning. Study was carried out using reverse transcription reaction and real-time PCR. Cerebral
cortex, striatum and substantia nigra were investigated in the analysis. Significant values of expression changes
were revealed for all investigated genes.

Our data indicate that changes in mitochondrial biogenesis can make a significant contribution to the
development of pathological processes in the early stages of PD. So, we revealed significant increase of Nrfl gene
expression in all brain tissues at the both stages of PD. it may be related to the fact that Nrfl is involved in the
development of compensatory mechanisms by normalization of mitochondrial biogenesis.

This work was supported by the Russian Foundation for Basic Research no. 16-34-00200.

OHTONEHETUYECKUE OCOBEHHOCTU HECNELUUPUYECKUX CUCTEM MO3rA B MPOLIECCE
NYBEPTATAHOIO U MOCTNYBEPTATHOIO NEPNOOOB PA3BUTUA
AnnaxesepgueBa A.A., AnnaxeepgueB A.P.

UHcTutyT dunsmnonorum um. A.N.Kapaesa HAHA, baky, AsepbangxaH ali_doctor@mail.ru

Hecneunduyeckne cuctembl MoO3ra—MHTErpaTUBHBIA  annapaTt, COCTOALMA W3  aKTUBUPYIOLWUX U
[EeaKkTVBUPYIOLLMX MEXaHM3MOB, OKa3sblBalOLWMX pPErynupylollee BIUSIHUE Ha YpPOBEHb (YHKLUOHANbHOIO
COCTOSIHMA Mo3ra. broanekTpuyeckas akTUBHOCTb rOfIOBHOMO Mo3ra (33[)— ABNAsCb OO BEKTUBHBIM MHTErparbHbIM
nokasartenem (yHKUMOHANBHOM aKTUBHOCTU MoO3ra, OTpaXaeT AEesATEeNbHOCTb aKTUBMPYHOLUMX UM TOPMO3HbIX
3BEHbEB Hecneundpuyecknx cucteM. OJTanbl OHTOreHesa, XapakTepuaylTcss 0cobeHHOCTsMM  Mopdo-
YHKUMOHANBHON  3penocTM  Kak OTAEeNibHbIX  MO3rOBbIX CUCTEM, TaK W  PEerynupylomx MexaHU3MOB,
OTpaXalLLMXCA B CYMMapHO BMO3NEKTPMYECKON aKTUBHOCTM rONTOBHOMO MO3ra.

B HacTosiwen paboTe npoaHanMaMpoBaHO (YHKLUMOHANbHOE COCTOSIHME TOMIOBHOMO MO3ra MpaKTUYecKM
300pPOBbIX NML, B BO3pacTHbiXx rpynnax 15-16, 17-18, 19-20 net. 33l peructpupoBanacb B COCTOSIHUU
paccnabneHHoro 604pCTBOBaHUS OT MOOHbLIX, LEHTpanbHbIX, TEMEHHbIX, 3aTbINIOYHbIX U BUCOYHbLIX ObnacTten
oboux nonywapun no mexagyHapogHon cxeme 10-20. [NpoBoaMnca YaCcTOTHO-aMMAUTYAHbBIA U MHAEKCHbIW aHann3bl
33l no nporpammam «HeunpoH-Cnektp» wu «Neyrofax», C rucrorpadudeckum U KapTorpaguyeckum
npeacTaBneHnem pesynbTaToB MccnenoBaHuns.B pesynbTaTte npoBedeHHbIX MccregoBaHui Obino yCTaHOBMNEHO,
4YTO B BO3pacTHOM pAuanasoHe 15-20 net npouecc GopmupoBaHma I3[ npogomkaetcsa . [pocnexnBaeTcs
TEHOEHUMA K HapacTaHul 4acToTbl anbda-putmMa M npogospkaetcst , Habnwoga-eMbii Hamu y geten bornee
paHHero Bo3pacTa, NpoLecc CHMXKeHNe aMnnuTyaHbIX Xapaktepuctuk 330 . B Bo3pacte 15-16 neT B KaygarbHbIX
obnacTtax npocnexuBaeTtcs anbga putMm vactoton 9-9,5 kon/cek. OTMevaeTca AOCTaTOMHAA BblPaXXEHHOCTb TeTa-
putMa B NOBGHO-LEHTPanbHO-BUCOYHbIX 06NacTsx, C MpaBONONYyLWapHbIM akLeHTOM, Y4TO CBUOETEeNbCTBYIOT O
NPOAOIMKAOLWENCA aKTMBHOCTM CENTO-rMNnoKaMnanbHOW CUCTEMbI, HadaBllencs B 0Oonee paHHeM nepuoge
nybeptata. Ha Gonee BbICOKYID aKTMBHOCTb MPaBOro Monywapus ykas3biBaeT u npeobnagaHue BonH Geta-
AnanasoHa B npasov remucdepe. B 17-18 net yactota anbda-putMma B kayganbHbix obnactax gocturaet 10-11
kon/cek. B 19-20 net Ha B3I goMuHMpYOLWNM B KayAanbHbIX obnacTtsax obonx nonywapui asnseTca anbga-puTtm
yactoton 11-12 kon/cek. OTmevaeTcs YyBeNUYEHWE BbIPAXEHHOCTM OeTa-puTMa B JIEBOM Mofywapum u
YMEHbLUEHNE BbIPaXXEHHOCTU TeTa-putma B NOBHO-LEHTPanbHO-BUCOYHbIX obnacTax npasoro
nonywapwvs.BeilensnoxeHHble pesynbTaTbl, OTpaXalLme npogosKalw-Lencs B BO3pacTHOM guanasdoHe 15-20
NEeT MpoLecc CO3peBaHNs, CBMOETENbCTBYIOT O CHUXKEHMU BOCXOOALLErO MOTOKA CUHXPOHU3UPYHIOLLUUX BIUSHUA U
HapacTaHWM aKTUBUPYIOLLMX MOCLINIOK HECTIELMPUYECKMX CUCTEM, C YCUNEHNEM (PYHKLUIA NOKANbHOIO ynpaBreHns
B KOPKOBbIX 06nacTsix.

ONTOGENETIC FEATURES OF NONSPESEFICBRAIN SYSTEMS DURING PUBERTY AND PERIODS OF
DEVELOPMENT POSTPUBERTAT
A.A. Allakhverdiyeva., A.R. Allakhverdiyev
Institute of Physiology n.a. Karaev, National Academy of Science, Baku, Azerbaijan
ali_doctor@mail.ru

Non-specific brain systems-integrative unit, consisting of activating and deactivating mechanisms which have
a regulating effect on the level of the functional state of the brain. Balancing these mechanisms determines the
stability of the brain. Bioelectric activity of the brain (EEG) - the objective being an integral indicator of brain
functional activity, which reflects the activity of activating and inhibitory mechanisms of non-specific systems. The
stages of ontogeny, characterized by features of the morphological and functional maturation of separate brain
systems and regulatory mechanisms, reflected in the overall brain activity.

In this paper we analyzed the functional state of the brain in healthy individuals in the age groups 15-16, 17-
18, 19-20 years. EEG was recorded in a state of relaxed wakefulness of the frontal, central, parietal, occipital and
temporal regions of both hemispheres of the International scheme 10-20.We carried out the amplitude and
frequency of EEG analysis index in program "Neuron-Spectrum" and «Neyrofax», with gistografic and cartographic
representation of the results of the study.As a result of studies, it was found that in the age range 15-20 years, the
process of forming the EEG continues. There is a tendency to an increase in the frequency of alpha-rhythm and
also continues, we observed in children at an earlier age, the process of reduction in the amplitude of EEG
characteristics. At the age of 15-16 years in the caudal areas observed the alpha rhythm frequency of 9-9.5 ¢ / s.
There is sufficient expression of the theta rhythm in the fronto-temporal areas of central, with an emphasis on the
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right hemisphere that indicate ongoing activity septo-hippocampal system, that began in the earlier period of
puberty. At higher right hemisphere activity and indicates the predominance of beta waves in the range of the right
hemisphere.In 17-18 years, the frequency of the alpha rhythm in the caudal areas reaches 10-11 ¢ / s. In 19-20
years in the EEG dominant in the caudal regions of both hemispheres is the alpha rhythm frequency of 11-12 c / s.
It marked increase in the expression of the beta rhythm in the left hemisphere and reducing the severity of the theta
rhythm in the fronto-central-temporal areas of the right hemisphere.The above results reflect continued in the age
range 15-20 years, the process of maturation, show a decrease in the upstream clock influences and build-up of
parcels of nonspecific activating system with increased local control functions in cortical areas.

L PEClyPCHbIVI I'IOD,XOF, K I'ICVIXOHOFVIVIlMY3bIKVI ) L
AnmaeB H.A", Ckopuk C.O", MeasiHueB A.A.", BeccoHoBa l0.B.", CagoB B.A..", Mypawesa O.B.
depepanbHoe OoaKeTHOE yupexaeHne Haykm MHCTUTYT ncuxonorum PAH, 2 depepanbHoe GlogKeTHOE
yupexzaeHue obpasoBaHusa FAYIH, almaev@mail.ru

PecypcHbll noaxod - LWKMPOKOe MeXOUCLMNIIMHApPHOE TeyeHue B MNCUXOMNOorMM Wn  Henpodusmonoruu,
nogyepkuBaroLLee HeobXxoaAMMOCTb NOUCKa PECYPCOB (PasfnMYHON HEVPOMNCUXONOrMYECKon NPUPOAbI) ANs peLLeHns
Tpebyembix 3agad. OH BocxoanT k pabotam Kahneman (1973), Brehm and Self (1989) n gp. lNepsoe acce B
pamkKax pecypCcHOW napagurmbl, MOCBSILLEHHOE MCUXONOrMm My3sblkn, Obino npegnoxeHo N.Almayev (2000).
HexBaTka pecypcoB oOLlyllaeTca Kak HanpsbkeHue, a UX OOCTaTOuYHbIA YPOBEHb Kak paccriabnexve. Viges Kyprta
(1947), 4TO My3bIKanbHbIN OMbIT ABNAETCA NPOAYKTOM HaMpshKeHUn 1 nocrneayowmnx paccrnabneHui, co3ByyHa C
3TMM noaxogoMm. B pesynbtate nioboe KOMMYECTBEHHOE W3MEHEHME XapaKTepUCTUK 3Byka MOXeT ObITb
WHTEpPNpeTUpoBaHO B TEPMUHAX MOUCKa U OUEHKN umetlolmxcs pecypcos. Llenb npegnaraemoro nogxopa -
paspaboTtaTb €OUHYI0 TEOpPETUYECKYID M METOAOMOMMYECKYID OCHOBY [ANsl 9KCMEPUMMEHTaNbHOro W3y4YeHus
BOCMNPUATUSA My3blKanbHbIX ABneHun. OCHOBHas TPYAHOCTb MPU U3YYEHUU BOCMPUATUS MYy3blKanbHbIX SBMEHWIA B
TOM, YTO XapakTepUCTUKU 3BYKa - YacToTa, MHTEHCMBHOCTb U MPOAOIMKUTENBHOCTL - BAUSIOT Ha €ro BOCNpUATME
COBMECTHO, M3-3a2 YEro He SICHO, Kakme M3 HUX BNusT donble. 3Ta npobnema MoxXeT ObiTb pelueHa TOMbKo C
NMOMOLLBI M30NMPOBAHHOIO BapbUPOBaHWS OQHOrO-ABYX MapamMeTpoB 3ByKa, MPU KOHTPONE BCEX OCTambHbIX.
Moaxop 6bin peanm3oBaH B cnegyowwmx ncenegosarusx: 1) CybbekTuBHasa nokannsaums akyCTuyeckux CTMMYMoB
B yenose4deckom Tene (Almayev, Sadov, Tarkhov, 2014). Kaxxabiin 3Byk OLeHMBAETCs1 OPraHM3MOM C TOYKM 3PEHNS
€ro CcrnocobHoCTU npou3BecTn 3TOT 3ByK. 2) WccnegoBaHve TOHaNbHOCTM, MOWUCK MNCMXOU3MONOrMYECKNX
MEXaHN3MOB BOCMPUATUSA Maxkopa 1 MuHopa. PeHOMEHbI Maxopa U MMHOPa He MOryT BbiTb MOHATLI 6e3 n3yyeHus
npouecca 3aTyxaHus 3Byka (Almayev, Skorik, 2016 r.). UsyyaloTca YeTbipe TWna 3aTyxaHus curHana B: a)
peanbHbIX akkopgax, B3sTbIX npodyeccuoHanamu, 6) - cuHteanpoBaHHbix MWOW, c) - TpeyronbHow dopmon
3aTyxaHus, d) - ¢ npsAMoyronbHoOW hopmMon (curHan He uameHsaeTtcs). 3) BsammoaencTeme Temna U MHTEHCMBHOCTU
pasgpaxutenen 6onee BCEro BnMSIET Ha COCTOSIHME FOMOBHOro mosra. 1o genaet MYJIbCAUUN knoyeBbiMu
CTMMynaMu Ans ncmxoguanonormieckoro MCCrneaoBaHus HanpsbkeHus, paccnabneHusa m oxuganus (Almayev,
Skorik, 2015). BnusiHne yckoperve temna npu 70 1 90 gb Obinun M3ydeHbl ¢ nomoLpto metogoB O3, YckopeHune
Temna ¢ curHanamu 90 Ab npuBOOUT K CENEKTUBHOMY WHIMOMPOBAHMIO aKTUBHOCTM MoO3ra B (OpOHTanbHOW
obnactn (F3, FZ, F4), ycunenuto genbta u TeTa-putMoB B HeWl. [pegnaraembln nogxon No3BonseT onucaTb B
€OWHbIX TEPMUHAX U3MEHEHUs] B CYyOBEKTMBHOM BOCMPUSTUN U MCUXOMUINONOIMYECKUX OAHHBLIX, Bbl3bIBaEMble
N3MEHEHWNSIMU aKyCTUYECKUX XapaKTepucTuk cTumynos. [pu noddepxke epaHma PO®®U Ne 16-06-00487.

RESOURCE-BASED APPROACH TOWARDS MUS|C PSYCHOLOGY L
L Almayev N.A.", Skorik S.0.7, Medincev A.A.7, Bessonova Yu. V.", Sadov V.AZ. , Murasheva O.V.
Institute of Psychology, Russian academy of sciences, Moscow, Russian Federation “ State academic University
for Humanities, almaev@mail.ru

Resource-based approach is the broad interdisciplinary trend in psychology and neuroscience that stresses
the necessity of search for resources (of various neuropsycholoaical nature) for the solution of desired tasks. First
steps of resources approach may be traced to the works of Kahneman (1973), Brehm and Self (1989) as well as
some other devoted to resilience and psychotherapy. Independently from them the first essay within the resources
paradigm devoted specially to psychology of music was proposed by N.Almayev (2000). The lack of resources is
experienced as tension while their sufficient level as relieve. Idea that musical experience is the result of tensions
and subsequent relieves which stems from Kurth (1947) is consonant with the proposed approach. This way any
quantitative change of sound’s characteristics may be interpreted in the terms of search and estimation of the
available resources. The main objective of the proposed approach is to develop unified theoretical and
methodological framework for the experimental study of music phenomena. The main difficulty in experimental
study of music phenomena is that characteristics of sound such as frequency, intensity and duration affect
perception jointly. As the result it is not clear which of the characteristics of a real sound affect its perception more.
This problem may be solved only through isolated variation of one-two parameters of sound while controlling of the
others. This theoretical and experimental paradigm was fulfilled in the following studies: 1) Subjective localization of
acoustic stimuli in a human body (Almayev, Sadov, Tarkhov, 2014). This study helps to understand, why sound is
so mandatory for search of psychic resources during perception. It occurs because every sound is estimated by an
organism from the standpoint of its ability to produce this sound. 2) Investigation of tonality, search for the
psychophysiological mechanisms of major and minor perception. Major and minor phenomena cannot be
understood without the study of sound’s attenuation process (Almayev, Skorik, 2016). Four different types of
attenuation is now under investigation: a) real, chords taken by professional performers, b) - midi synthesized, c) -
with linear (triangle) form of attenuation, d) - with rectangle form — no attenuation, signal doesn’t change. 3)
Interaction of tempo and intensity of the stimuli most of all affects the state of a brain. This makes PULSATIONS
the key stimuli for psychophysiological study of tension, relief and expectation (Almayev, Skorik, 2015). Affect of
tempo escalation with 70 and 90 dB stimuli were studied with EEG methods. Acceleration of tempo with 90 dB
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signals leads to selective inhibition of brain activity in the frontal area (F3, FZ, F4), rise of delta and theta rhythms in
it. Proposed framework permits to describe in the unified manner changes in subjective perception and
psychophysiological data caused by the alterations of stimuli’s acoustic characteristics. This study was supported
by RFBR grant Ne 16-06-00487.

Ob NCTUHHOM MEXAHU3ME KOJIEBAHUA NOJTIOCOBbLIX CBA30K NPY 3BYKOOBPA30OBAHUU
!AnwbiHGekoBa FNynHasus, YKakun Appnak, ‘EcenxaHoBa MymxkanHa, ’BeiicetaeB Pbicbek
IY: KaparaHamHckuin rocygapcTBeHHbIM YHMBepcuTeT nm. byketosa E.A.,
r. KzaparaH,u,a Pecnybnuka KasaxctaH, gulnaz_gak@mail.ru
I'Y: UnctutyT OxpaHbl Tpyaa MTuC3H PK, r. AcTtaHa,
% I'Y: HauuoHanbHbI ueHTp MMrueHsl Tpyaa u npocbsaGoneaaHmm M3 PK,
r. Kaparanga, Pecnybnuka KasaxcraH, beisetayev@mail.ru

YyeHble-(pn3nonoru BbIABMNM pasHble (PU3MONorMyeckme MmexaHmamMbl 3B8ykoobpasoBaHuu n peun. Cuutanu,
4YTO TOHOOBpas3oBaHMe BO3HMKAET NOCPEACTBOM PUTMUYECKMX KONebaHui ronocoBbIX CBA30K. Pe3ynbTaTthl Hawimx
nccrnegoBaHUn MoKasbIBaOT, YTO korebaHue rofocoBbIX CBSA30K, B CBOEW CYLLHOCTW, He pe3ynbTaT 4acToThl
UMMNyNbCOB BEPXHErOPTaHHMX HEPBOB, a Takke He npeacTtasnseT cobon 3ByKOB peyn. [103TOMy Tesuc: «curHan,
co3gaBaemblvi konebaHUAMM ronocoBbIX CBA30K» MOAMNEXUT NepecMoTpy.

Lenb uccnepgoBaHus. Lleneto paboTbl ABUNOCH N3y4yeHne MexaHM3MOoB KonebaHusi rofiocoBbIX CBA3OK.

MeTtoabl nccnenoBaHua. C Lenbto BbISIBNEHUSA U U3YYEHUS CTPYKTYPbl 3P EePEHTHbIX HEPBHbIX NMMYbCOB
npyv nNpou3BOACTBE peynm NpoBenu KOMMIeKkc duanonornyecknx uccnegoBaHun. Mbl NpuMeHWnM MeToabl:
usmepeHuss 6uononsa 3oHbl bpoka, pernctpauum notoka BO3gyxa 4epe3 ropTaHb, Y3W meTogbl u3y4veHus
PYHKLMOHANbHOW aHaTOMMK rOMIOCOBLIX CBSI30K M MeTon cnuporpaduu ans onpegeneHvms obbema BO3Qyxa,
BbIbIXaeEMOr0 M3 NErkMX Npu NPON3HECEHWM Pa3fNYHbIX CIOroB (3BYKOB).

Pe3ynbtatbl uccnepgoBaHus. Kak BcAkue sBNeHMS OOBEKTMBHOW OENCTBMTENBbHOCTW, MNPOM3BOACTBO
3BYKOBOW pe4YM YenoBeka, MCCneaoBanochb pasHbiIMUM MeTodamu, M Mpu MOMOLUM PpasfMyHbIX CcreuunanbHbIX
nNpmMbopoB. OTO MO3BOMMIIO HaM MOMYYUTb [OCTOBEPHbIE OOKYMEHTUPOBaHHble hakTbl PU3MONOTMA HEPBHbIX
UMMynbcax, KOTOpble PEerucTpupoBanvCb NP MPOU3HECEHUN OTAENbHbIX CErMEeHTOB peuun. 3Byvallas pedb
YyeroBeka paccmaTpvBanach C TOYKM 3peHMs MPON3HOCMTENBHOW AeATENbHOCTM rOBOPSALLErO YernoBeka.

B pesynbTate KOMNIEKCHOro NccneoBaHns BbiSIBEHbI, YTO HEPBHbIE BOMOKHA, NepegatoLme nHpopmaumio
OT TOfIOBHOrO MO3ra K roflocoBbIM CBsi3kaM, 000CO6MeHbl aHaTOMUYECKMMU CTPOEHUAMU U (PMU3MONOrMYECKUMM
PYHKUMAMKU. HEpBHBIN UMNYNbC ABMSETCHS CBOMCTBOM KOHKPETHOro akcoHa. Takum obpasom, CTano M3BECTHbIM,
YTO MWCXOAHBIMW [AaHHbIMW Ans BO30YXAEHUs ToHa (rorioca) KOHKPEeTHOM 4acToTbl ChyXaT napameTpsl,
onpegensowme MOMOXEHNsT TOMIOCOBbIX CBS30K (HaTsKEHWE W LUMpUHA [ONOCOBOM nperpagbl), CTeneHu
COKpalleHMs1 MbIWL, ropTaHu, a Takke YypOBeHb [AaBfeHMs M CKOPOCTb TOKa BbiObIXaeMOro BO3dyxa 4epes
rorocoByHo Lenb (FoNocoBylo nNperpaay).

3aknyeHne. Ha ocHOBe pe3ynbTaToB MWCCNeAoBaHWsA crnedyeT BblBOA: [OJIOCOBblE CBSA3KM MNpu
NPOXOXAEHNN MEeXAY HUMM BbiObIXaeMOro Bo3gyxa KonebntoTcs, ¢ YHacTOTON, 3aBUCSLLEN OT HaTSXKeHUS CBA3OK U
LUMPUHBI FONOCOBOK Nperpagbl. Toraa, OCHOBHLIMW MexaHu3mMamn TOHOOBpa3oBaHWs SBNAKTCA: rofiocoBas LWernb
(nperpaga), HanpsHKeHHOCTb TOMOCOBLIX CKMAgoOK M MOACBA30YHOE [AaBreHue, BOMpeku, obwenpuHATbIM B
Helpom3anonorMm peyn — konebaHue ronocoBbIX CKIIAL0K CO 3BYKOBOW YacTOTOW. YMEHbLUEHUE LWenu nperpagbl
yBENUYEHNE [aBMEeHUs BHOCUT OCHOBHOWM BKIaj B YCKOPEHWsi MOTOKA BbiAbIXaeMOro BO3dyxa W, TEM CaMbIM,
yBENUYEHNst 4acToTbl konebaHnsa Macchl rONOCOBbLIX CBSA3OK.

OF THE NRUE MECHANISM OF VIBRATIONS OF THE VOCAL CORDS DURING PRODUCTION
Alshynbekova GulnaZ|ya 'Zhakin Ardak, Eselkhanova Gulzhayna, “Beisetayev Risbek
' PO: Y.A. Buketov Karaganda State University,
Karaganda, Kazakhstan, gulnaz_gak@mail.ru
s % PO: Institution of Occupational Safety of MLSPP of RK, Astana,
PO: National Center of Labour Hygiene and Occupatlonal Diseases
of MH of RK, Karaganda, Kazakhstan, beisetayev@mail.ru

Scientists and physiologists have identified various physiological mechanisms of sound production and
speech. It was believed that tone-production acurs throngh rhythmic vibrations of the vocal cords. Results of our
research show that the vibration of the vocal cords, in its essence, is not the result of impulse frequency of superior
laryngeal nerves and also does not represent speech sounds. Therefore, the thesis "signal produced by the
vibrations of the vocal cords,"is subject for revision.

Purpose of research. The purpose of the work was to study the mechanisms of vibrations of the vocal
cords.

Research methods. In order to identify and study the structure of the efferent nerve impulses in the speech
production we had conductes a complex of physiolo-gical studies. We used methods: biofield measurements of
Broca's area, registration of the flow of air through the larynx, ultrasound methods for the study of the functional
anatomy of the vocal cords and spirography method for determining the volume of air exhaled from the lungs when
pronouncing various syllables (sounds).

Results of research. Like any phenomenon of objective reality, the production of sound human speech, was
investigated by different methods, and through a variety of special equipment. This allowed us to obtain reliable
documented evidence of physiology of nerve impulses, which were registered in the pronunciation of individual
speech segments. Sounding speech was considered from the point of view of pronunciation activities of speaking
person.

As a result a comprehensive study found that nerve fibers that transmit information from the brain to the
vocal cords, are separated by anatomical structures and physiological functions. The nerve impulse is a property of
a specific axon. Thus, it became known that the source data for the excitation of tones (voices) of a particular
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frequency are parameters that define the position of the vocal cords (tension and width of the voice barriers), the
degree of contraction of the muscles of the larynx, as well as the level of pressure and the rate of current of
exhaled air through the glottis ( voice obstacle).

Conclusion. On the basis of the research results it can be concluded: the vocal cords vibrate when exhaled
air passes between them, with the frequency depending on the tension of the cords and voice obstacle width.
Then, the main tone-production mechanisms are the glottis (barrier), the tension of the vocal cords and subglottic
pressure, contrary to the generally accepted in the neurophysiology of speech the vibration of the vocal cords with
a sound frequency. Reduce of the gap in barrier and increasing the pressure are major contributor to accelerate the
exhaled air flow and thereby increase the vibration frequency of the vocal cords.

CUNA TOPMOXEHUA PETYNATOPHOIO BNTIOKA LUHC KAK NPEOUKTOP MAKCUMAJIIbHbIX
OOCTUXEHUN YCNEXA
AmuHoB H.A., OcagueBa U.U.', Bnoxuna J1.H.
! depepanbHoe rocyaapcTBeHHOe GI0IXKeTHOE HayYHoe yqpe>+<,quV|e «Mcumxonornyeckunii MHCTUTYT PAO», MockBa,
Poccus, irinaosadcheva@yandex.ru ; © ®egepanbHas TamoxeHHasi cnyx6a Poccun, Mockea, Poccm:l
bIokhinaLN@ca.customs.ru

Mpu yyactum 275 yenoeek B Bo3pacTe 35-50 net, npoBepsinacbk rmnotesa B.[. HebGbinuubiHa B KOTOPOWA
Herpodr3nMonornieckon OCHOBON MHAMBUAYASbHBIX Pasnuynii No SMOLMOHaNbLHOCTU ABMAIOTCH pPasnuyma B cune
perynsatopHoro 6noka LHC, npeponpegensiowme AWHaMUKY BO3HMKHOBEHMWS, NPOTEKaHMA W MNpekpaleHus
PasnMyHbIX 3MOLMOHAmNbHbLIX COCTOAHMN. VHAmMBMAyanbHble pasnuuusa B cune perynstopHoro 6noka LHC wnm
WHAMBMAYasnbHble cBOeoOpasHblie KayecTBa B3auMOAENCTBNA NeBoN nNpeanobHon gonm kopbl (MeanobasanbHble 1
opbuTanbHble OTAEenbl) CO CTPykTypamy numbuyeckoro (MMHAANEBMOHOrO Terna) WM BUCLEepanbHOro Moasra
uccrnegoBanucb B YCMOBUSIX cTpecca. bbino mokasaHo, 4To B cTpecce neBas npegnobHas Oons ymeHbllaet
aKTUBHOCTb Hpkenexawmx ctpyktyp (0. FoynmaH, . Opme u gp.) n CTUMynNupyeT akTMBHOCTb MO3rOBbIX LIEHTPOB
«CaMOKOHTPOMA» WU 3aLLMTHOW KONWHI-peakumM nepcoHanbHOM 1 HenepcoHanbHon npupogpl (A. JlsHrnn u ap.).
lMockonbKy 3SMOUMOHanbHbIM MHTENNEKT npegonpegenser YpoBEeHb WHAMBWUAYyanbHbIX OOCTWXKEHUM ycnexa,
He3aBMCMMO OT coAepXaHus BbinonHsemon aeatenbHoctu (. Opme), TO pasnuuusa B 3MOLMOHANBHOCTU U
BbICTYNaeT nocpeaHukamm mexay OU3nonormyeckuMn 1 McuxonormyeckumMm npeavkropaMmm MakcumarnbHOro
OOCTWKEHNs ycrexa.

B akcnepuMmeHTe Mcnonb3oBanunch TOMbKO ABa TecTa (Wwkana ak3ucteHumn (LU3D) n CMWI), nossonstowme
BblBUTb HE TOMbKO pasnuuuMa Mexay ABYyMS nogrpynnamu MCnbITyeMblX (nogrpynna «pykoBogutenem» u
MOArpynna «UCMOSNHWUTENEN»), HO U onpeaenuTb CTPYKTYPHYHO OpraHuM3aumio obLuMX M 4acTHbIX CNOCOGHOCTEW,
KoTOpble npefonpeaensoT ypoBeHb AOCTUXEHUA UNKN YCNELWHOCTb pyKkoBoanuTenen. Mo pesynstatam pakTropHoro
aHanusa ypanocb MokasaTb, YTO YCMELWHOCTb PYKOBOACTBA OMNpeAensiercsd CnOoCOOHOCTbIO K MOAaBMEHMIO
anctpecca (aucbanaHc npu yCWMEeHWW akTUBMPYIOLLMX BAUSHWUA) M MOOMMM3auumM 3aWwmTHBIX MeXaHW3MOB
nepcoHanbHOW NpupoApl (aMcbanaHc nNpu ycuneHnm TOPMO3HbIX BAWSHWI), BAUSAIOWMX Ha obLyl0 CnOCOBHOCTb K
afjanTauun pykoBoguTenen (CKOpOCTb BOCCTAHOBMEHMS 6anaHca BO30YXAEHUS U TOPMOXKEHUS).

PesynbTatbl hakTOpPHOro aHanusa W BblAefeHWe Ha €ero OCHOBE CTPYKTYPHOW opraHusauum obmx u
YacTHbIX CNOCOBHOCTEW PYKOBOACTBA HE TOMbKO moaTBepaunu runotesy B.[l. HebGbinuubliHa O cyllecTBOBaHUU
nateHtHoro csouctBa LIHC — cunbl TOPMOXeEHUs, HO W MNOATBEPAMNM Bedyllyl poflb 3TOro CBOWCTBA B
npeackasaHun MakcMMarbHbIX JOCTVXKEHUN yCcrexa B HacTosLLee Bpems.

THE BRAKING FORCE OF THE REGULATORY UNIT OF THE CNS AS A PREDICTOR OF THE MAXIMUM
ACHIEVEMENTS OF THE SUCCESS
Aminov N.A.. Osadcheva I.I. %, Blokhina L.N.?
! Federal state budaetary scientific institution "Psvcholoqlcal Institute RAO", Moscow, Russia.
irinaosadcheva@yandex.ru ; < Federal customs service of Russia, Moscow, Russia, blokhinaLN@ca.customs.ru

With the participation of 275 people aded 35-50 vears. tested the hvpothesis bv V. Nebvlitsvn in which the
neurophvsioloaical basis of individual differences in emotionality are the differences in the strenath of the reaulatory
unit of the CNS that determine the dvnamics of the emeraence. development and termination of various emotional
States. Individual differences in the strenath of the reaulatory unit of the CNS or individual peculiar quality of
interaction of the left prefrontal cortex fraction (mediobasal and orbital divisions) with limbic structures (the
amvadala) or the visceral brain were studied under conditions of stress. It was shown that the stress left in the
prefrontal reduces the activity of the underlvina structures (D. Holman, Ormes, etc.) and stimulates the activity of
brain centers of "self-control" or defensive copina reactions are personal and non-personal nature (A. Lanalev.
etc.). Because emotional intelliaence determines the level of the individual achievements of success. reaardless of
the activity performed (Ormes). the differences in emotion and acts as intermediaries between physiological and
psycholoaical predictors maximal success.

In the experiment used onlv two tests (scale of existence and SMIL). which allows to identifv not onlv the
differences between the two subaroups of subiects ("manaaers" and "sinaers"). but also to determine the structural
oraanization of aeneral and particular abilities that determine the level of achievement or the success of leaders.
The results of the factor analvsis was able to show that the success of leadership depends on the ability to inhibit
distress (imbalance in the amplification of the activatina effects) and mobilization of protective mechanisms of a
personal nature (an imbalance in the amplification of the brakina effect) that affect the overall adaptive capacity of
managers (the rate of recovery of the balance of excitation and inhibition).

The results of factor analvsis and allocation on the basis of the structural oraanization of public and private
leadership abilities not onlv confirmed the hypothesis of V. Nebvlitsyn about the existence of the latent properties of
the CNS - brakina force. but also confirmed the leading role of this property in predicting the maximum
achievements of the success now.
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NMOMEXOYCTOUYNBOCTb PEHEBOI'O CITYXA B YCNNOBUAX CBOBO,U,H?FO nond
N AHpgpeeBa I/I.I'.l, OropogHukoBa E.A.2, BO3peBa A.n.l, Mak C.MN.
depepanbHOe rocygapcTBeHHOE BIOaXETHOE yupexaeHne Haykm VIHCTUTYT SBOMOLMOHHON hr3monorum u
5 oroxmumnn nm. .M. CeueHoBa Poccunckon akagemun Hayk, CaHkT-lNeTepbypr, Poccus,
depnepanbHoOe rocygapcTBEHHOE OOaXKeTHOE yupexaeHue Hayku, MIHCTUTyT dmsmnonormum um. W.I. MNaenosa,
Cankt-lNeTepbypr, Poccus; ig-andreeva@mail.ru; elena-ogo@mail.ru

ViccnegoBaHve HampaBneHO Ha M3y4yeHUe 3aKOHOMEPHOCTEW BOCMPUSITUS PEeYM U CITyXOBOro aHanvsa
CEHCOPHON MHOPMaLMN B MHOTOKOMIMOHEHTHON aKyCTUYECKOW cpefe, NPUONMKEHHON K «3hdeKTy BEYEPUHKNY
(«cocktail-party effect»). AkueHT cgenaH Ha npoueccol, obecnevmBaoLLe NPOCTPAHCTBEHHYHO N3BMpaTenbHOCTb
cnyxa npv UsMEHeHWn yganeHHOCTU MCTOYHUKOB peyn 1 pedenogobHomn nomexu ot cnywartens. OueHka BNusHUS
MX NPOCTPAHCTBEHHOIO pa3gefieHnst Ha BEPOATHOCTb OOHapyXXeHUsl peyeBoro curHamna npoBoausachk B YCIOBUSAX
cBobOAHOro nMons Anst AuanasoHa pacCTOAHUI MeXay NPUEMHUKOM U UCTOYHMKOM peun oT 1 go 4 m, 6nmskoro K
peanbHbIM CUTyaLUsiM KOMMYHUKaTMBHOTO B3aMMOAEWCTBMSA. B akcnepvMeHTax npuHanu yyactue 15 B3pocnbix
UCMbITYEMbIX C HOPMalbHbIM CITyXOM, KOTOpble MpOWAW AONOMHWTENbHOe obcrnegoBaHMe B OTHOLUEHMU
nokasaTtenen BPEMEHHOIO 3BYKOBOIO aHamu3a (obHapyxeHue nay3bl), OUXOTUYECKOrO BOCMPUATUS pPeYEBbIX
CUrHanoB, CNyXOBOro BHUMaHMSA 1 onepatvuBHon namaTn. OCHOBHasA cepus 3KCNepuMeHTOB Bbifna HanpaBneHa Ha
onpegeneHne noporoB O6GHapyXeHWs peyveBblX CTUMYNOB — BOCbMW [OBYCIOXHbIX CIOB PYCCKOW peuyn,
NMPON3HECEHHBIX YeTbIpbMs OUKTOpPaMyM pas3Horo nona W Bo3pacTa. B kavectBe pevenogobOHom mnomexu
ucnonb3oBanu parmMeHTbl LWyMa, MOMyYeHHble MYyTEM MUKLWIMPOBAHUSA BCEX pPEYEBBIX CTUMYINOB. M3mepeHusi
NpOBOAWMAM ANSA LWECTU NPOCTPAHCTBEHHbIX KOHMUrypaumi UCTOYHUKOB peyn M nomexm B guanasoHe 1-4 m ot
cnywartens (0° aneBauun, 0° asumyta). [lonyyeHHble AaHHbIE NoOKasanu, YTO yBenUYeHWe MPOCTPaHCTBEHHOrO
pasgeneHnst UICTOYHMKOB NMOMEXM U LIENEBOro CUrHana npuBoguT K 4OCTOBEPHOMY YMyULLIEHUIO OOHAPYXXEHMSA peyn
NPy HU3KMX COOTHOLIEHUAX curHan/wym. MNpu atom Habnogaembit 3pdeKkT He 3aBUCUT OT TOro, Kakon u3
WCTOYHWMKOB peyn UM pevenogobHoro wyma Haxogutcsa bnvxke k crnywartento. [NonyyeHHble pesynbTaTbl MOXHO
00OBbACHUTEL y4acTMeM OMHaypanbHbIX MEXaHU3MOB Criyxa B Mpouecce BblAENEHUS peyeBOro curHana Ha ¢oHe
peyenofobHOM NOMeXu Mpu yaAaneHHOCTU UCTOYHMKOB A0 4 M. OTU AaHHbIE MOTYT OblTb akTyasnbHbl 4118 NPaKTUKK
ayauonoruyeckmx obcrnegosaHuii npy paspaboTke MeTOAMK OLEHKM COCTOSIHUSA PeYeBOro M npoOCTPaHCTBEHHOrO
cnyxa; Ana cneumanucTos B obnactu poboTOTEXHMKN NPY MOAENUPOBAHUMN CEHCOPHO-KOrHUTMBHBIX MPOLECCOB, a
TaKkKe A8 YCOBEPLUEHCTBOBAHMS TEXHUYECKMX CPEACTB CnyxonpoTe3npoBaHusa. Paboma yacmu4yHO noddepkaHa
epaHmom PO®U (Ne17-04-01337) u cpedcmeamu z2ocydapcmeeHHo20 6rodxema o eoc3adaHuro (Ne e.p.
01201351571 u 01201352955).

RELEASE FROM MASKING DUE TQ SPATIAL SEPARA'I'2I0N OF SPEECHlSOURCE§ IN THE FREE-FIELD
L Andreeva I.G.”, Ogorodnikova E.A.”, Gvozdeva A.P.”, Pak S.P.
Sechenov Institute of evolutipnary physiology and biochemistry of the Russian Academy of Sciences,
St. Petersburg, Russia, “Pavlov Institute of physiology of the Russian Academy of Sciences,
St. Petersburg, Russia; ig-andreeva@mail.ru; elena-ogo@mail.ru

The research aimed to study the speech perception and auditory analysis of sensory information in multi-
component acoustic environment similar to that in "the cocktail-party effect”. The emphasis is on the processes of
spatial selectivity of hearing under condition of different distances of speech and speech-like sources from the
listener. Evaluation of the spatial separation influence on the probability of speech signal detection was made in a
free-field with distances between the listener and the speech or speech-like sources from 1 to 4 m. This range of
source locations is close to that in real situations of communicative interaction. Fifteen adult subjects with normal
hearing took part in the experimental study. All of them successfully passed the following pre-tests: gap-detection
test, directed on assessing temporal resolution of the hearing system, dichotic test, auditory attention and short-
time memory tests. The main series of experiments were directed on measuring speech detection thresholds in
speech-like noise. Speech stimuli were eight Russian two-syllable words spoken by four speakers of different sex
and age. Fragments of noise, obtained by mixing all the speech stimuli, were used as speech-like noise.
Measurements were performed for six spatial configurations of speech and noise sources in the distance range of
1-4 m in front of the listener (0° of elevation, 0° of azimuth). The data obtained showed that the increase of spatial
separation of the noise and the target signal led to significant improvement of speech detection when the signal to
noise ratio was low. This effect was observed regardless of which source (speech or speech-like noise) was
located closer to the listener. The results can be explained by engagement of the mechanisms of binaural hearing
in the process of speech signal separation from background speech-like noise sources for the distances up to 4 m.
These data may be relevant to the practice of audiology for developing methods of speech and spatial hearing
assessment; they also may be useful for specialists in robotics for sensory-cognitive processes modeling, as well
as for technical improvement in hearing prosthetics. This work was partially supported by the Russian Fond of
Fundamental Investigations (Ne17-04-01337) and by the means of the state budget for the realization of theme
subsections (Ne s.r. 01201351571 and 01201352955).

MEXXCEHCOPHbIE B3AMMOAEUCTBUA NPU AOANTALUM K ABUXKEHUIO
AHnpeeBa U.I'.
WHCTUTYT 3BONOLMOHHON domnsnonornm n omoxmmmnm nm. .M. CeveHosa PAH, CaHkT-lNeTepbypr, Poccus ig-
andreeva@mail.ru

®YHKUMM NPOCTPAHCTBEHHOTO Cryxa MpW OBWKEHUM OpraHnuaMa peanu3ylTcsl B YCINOBUSX aKTUBHOIO
MEXCEHCOPHOrO B3aMMOAEWCTBUSA MpPEXAe BCEero C CUCTEMOM perynsumMu nosbl. Cuctema perynsumm nosbl U
FNIOKOMOLIMM BLIMNOSHAET [ABE B3aMMOCBSA3aHHblE KIIOYEBLIE 3a[a4Yu: NOAAEPKMBAET BepTUMKANbHOE MONOXEHWe
Tena B rpaBUTaLMOHHOM nofe 3emMnu 1 co3gaeT NPeanochinku Ans opMUPOBaHNS NPEACTABIEHUS O NONOXEHUN
n gBwkeHun Tena B npocTtpaHcTBe (Koanosckasi, 2008; Cohen, Andersen, 2004; Genzel et al., 2016). lNMpn

64


mailto:ig-andreeva@mail.ru
mailto:elena-ogo@mail.ru
mailto:ig-andreeva@mail.ru
mailto:elena-ogo@mail.ru

International Congress
“Neuroscience for Medicine and Psychology”
Sudak, Crimea, Russia, May 30-June 10, 2017

aKTVMBHOM [BWXEHWW, NAacCMBHOM ABWKEHWUN W UITTHO3USIX OBWKEHWS, NO-BUOUMOMY, 3aryCcKaeTCcs OAWH U TOT Xe
MEXaHW3M, KOTOpbIi CYOBEKTMBHO OLEHMBAETCs Kak ollyluleHne COOCTBEHHOro ABwxkeHus. [lpu  akTMBHOM
OBUXeHUM BecTubynspHaa addepeHTaums B 3HadnTenbHow cTteneHu nopasneHa (McCrea et al.,, 1999; Roy,
Cullen, 2004), Ttorga kak Ha BocnpuatTMe KU no3y OydeT nNpeumyllecTBEHHO BNWUSATb MPONpUOLIENTMBHAs
nHdopMauns n MHPOpPMaLMa O BHELLIHEM MPOCTPaHCTBE. B COCTOAHMM NMacCUBHOIO ABWXEHWS BECTUBYMSPHbLIN
CuUrHan sBNseTcs onpefensalowmm u mMoaynupyet BocnpusaTMe BHewHero npocTtpaHcteBa (Roy, Cullen, 2004).
OTHOCKTENbHBIM XapakTep U3MEHEHU B3aUMHOMO MOMOXEHUs CnyLlaTtens U UCTOYHUKA 3ByKa C OOHOMW CTOPOHBI,
Aeduunt curHanoB Opyrmx modanbHocTew (3akpbiTble rnasa, OTCYTCTBME OMOPbl) C APYrOM CTOPOHbI, NPUBOOAT K
CMyXOBbIM WIMO3NSIM  CaMOABWXKeHUss. B crnyyae wnnio3vii camodBMXKEHWS  OLUyLLEHWE CaMOLBVIKEHUS
HecTabunbHO, OHO MoOXeT OblTb nerko paspyweHo wuHdopmauven apyron mogansHoctu (Valjamae, 2009).
CxoAcTBO TpPEX COCTOAHMI onpeaenseTcs OQHOTUMHLIMU U3MEHEHUSMU CITYXOBOrO BOCTNPUATUS, KOTOPbLIE COCTOSAT
B CYOBEKTMBHOM CXaTuUW NPOCTPaHCTBA B HanpaBfieHMM cOOCTBEHHOro aBwxkeHus (Ross et al., 1997; DiZio et al.,
2001; Lewald, Karnath, 2002; 'BosgeBa u ap., 2016), NpocTpaHCTBEHHOW WM3BUPATENbHOCTU MEXCEHCOPHOIo
B3ammogenctausa (Apthorp et al., 2014; Riecke et al., 2012; Palmisano et al., 2014), n B orpaHnyeHun agekBaTHO
BOCMNpvHMMaemon ckopocthn pawxkeHuss (Deas et al.,, 2008; Jain et al.,, 2008). EguHcTBO MexaHusma
MEXCEHCOPHOIo B3aMMOAENCTBUS C y4aCTUEM CITyXOBOW CUCTEMbI BbISIBNSIETCH, B YAaCTHOCTWU, NPV aHanuse ero
BPEMEHHbIX XapakKTEPUCTUK, KOTOpble CBUAETENbCTBYT 00 OAMHAKOBOW MPOAOIMKUTENBHOCTU  Pa3NUYHbIX
apdekToB aganTaumm Kk asmxkeHuto (FeBosgesa u ap., , 2016; AHgpeesa u gp., 2016; N'Bo3geBa, AHgpeesa, 2015).
Paboma uacmu4Ho noddepxaHa epaHmom POOU (Ne 15-04-02816) u cpedcmeamu 2ocydapcmeeHHO20
6r0dxema o eocsadaHuro Ha 2013-2017 2e. (Ne 2.p. 01201351571).

MULTIMODAL INTERACTIONS DURING ADAPTATION TO MOTION
Andreeva I.G.
Sechenov Institute of Evolutionary Physiology and Biochemistry RAS, St.Petersburg, Russia, ig-andreeva@mail.ru

During the body motion the functions of spatial hearing are implemented in terms of active multimodal
interactions is primarily with the system of postural control. The system of postural control and locomotion performs
two interrelated key objectives: maintains vertical body position in the gravitational field of the Earth and creates the
preconditions to form presentation on the position and movement of body in space (Kozlovskaya, 2008; Cohen,
Andersen, 2004; Genzel et al., 2016). With active motion, passive motion and motion illusions, apparently, the
same mechanism is triggered, it creates for subject the sensation of self-motion. In case of active motion the
vestibular afferentation is largely suppressed (McCrea et al., 1999; Roy, Cullen, 2004), while the perception and
the pose will be mainly to influence proprioceptive information and information about external space. In a state of
passive movement the vestibular signal is key, it modulates the perception of external space (Roy Cullen, 2004).
Relativity of changes of the position of listener and sound source on the one hand, the deficit of signals from other
modalities (closed eyes, lack of support) on the other hand, lead to auditory vections. In the case of auditory
vections the perception of self-motion is unstable, it can easily be destroyed by the information of another modality
(Valjamae, 2009). The similarity of the three body states is determined by the same type of changes of auditory
perception, which are subjective compression space in the direction of proper motion (Ross et al., 1997; DiZio et
al., 2001; Lewald, Karnath, 2002; Gvozdeva et al., 2016), spatial selectivity multimodal interaction (Apthorp et al.,
2014; Riecke et al., 2012; Palmisano et al., 2014), and limitation of the adequately perceived speed (Deas et al.,
2008; Jain et al., 2008). The unity of the mechanism of multimodal interactions involving the auditory system
revealed in particular in the analysis of its temporal characteristics, which testify to the same duration of the
different effects of adaptation to motion (Gvozdeva et al., 2016; Andreeva et al., 2016; Gvozdeva, Andreeva, 2015).
The work is supported by RFBR (grant Ne 15-04-02816).

KOHUENUUA HANPABINEHHOIO CO30AHUA HA OCHOBE MUNPOJIMHOB NENTUOHbLIX
NNEKAPCTBEHHbBIX MPENAPATOB C ONPEAENEHHBLIM ®3NONOIMTMYECKM OEUCTBUEM
Angpeesa J1.A., HaraeB WU.10., BbloHoBa T.B., LLleB4eHko B.I1., MscoeaoB H.®.
PepnepanbHoe rocygapcTBeHHoe BogKeTHOe yupexaeHne Haykm MIHCTUTYT MonekynspHol reHeTukmn PAH,
MockBa, Poccus; landr@img.ras.ru

PaspaboTka HOBbIX J1€KapCTBEHHbIX MNpenapaTtoB Kracca HeWponpoTEKTOPOB U  HEWpOperynsitopos,
OENCTBYIOLLMX B HU3KMX [03aX W MUWLWEHHbIX HeraTtuBHbIX MOOOYHbIX 3hEeKTOB, OTHOCUTCA K Haumbonee
aKkTyanbHblM npobriemMam COBPEMEHHOW MeAuuUMHbl. PerynatopHble nenTuabl BXOOST B YMCHO (hM3MOnormiecku
aKTMBHbIX COeAMHEHWN, Ha Ba3e KOTopbIX OblNM CO3OaHbl TakMe NekapCTBEHHbIX Npenaparbl, Kak: CEMakc, CenaHk,
JanapruH, genstapaH v gp. B nocnegHve rogbl UHTEHCMBHO M3y4aloT Kacc rUMpPOSIMHOB M MOAUMULIMPOBaHHbIE
coefUHeHMs Ha ux ocHose. Bce paHee npoBefeHHbIE CTPYKTYPHO-YHKUMOHANBHBIE UCCefoBaHNS rUMNPOIMHOB
3aTparmBanu, B OCHOBHOM, MOAMMMKALMM aMUHOKMUCIIOTHOrO ocTaTtka nponvHa. OgHako Hawu mccrnegoBaHus U
nosiBMBLLUMECH COOOLLEHNss B nuTepaType nokasanu, 4To B raunponuHax tuna Pro-A-Pro, roe «A» npupogHas
aMUHOKUCIIOTa, BaXHyl porb B (PU3NOMOTMYECKUX CBOMCTBAX Wrpaet CTPYKTypa aMWHOKUCIOTHI  «Ay.
CuvHTe3MpoBaHa W oOxapakTepu3oBaHa Oonblasi rpynna nentugoB obwen  dopmynon  Pro(X)-A-Pro(Y).
CuHTe3mpoBaH MeyeHHbIN TpuTuem nentug Pro-Gly-Pro. OnpegeneHbl napameTpbl cneunguyeckoro CBs3biBaHNs
3TOro MenTuaa Ha nnasMaTnyeckux MembpaHax KneToK rofIoBHOMO MO3ra KpbIC U MCCREeA0BaHO ero CBA3biBaHWE B
NPUCYTCTBUN CUHTE3NPOBAHHbLIX NENTUAOB B LUMPOKOM AMana3oHe UX KOHUeHTpauun. MNMpoBeaeHo uccregoBaHue
BMUSHWUS YeTblpex U3 CUHTE3NPOBAaHHbLIX NENTUAOB Ha YCTOMYMBOCTb MOAOMbLITHBIX XXUBOTHBIX K rmnobapuyeckon
MMNOKCUW, Ha [ABUraTesibHyl aKTMBHOCTb B TEeCTe€ «OTKPbITOE MOfie», Ha YpPOBEHb TPEBOXHOCTU B TecTe
«MPUNOAHATBIN KpecToobpasHbii nabupuHT». [MpoBedeHHbIe «in Vivo» MccnedoBaHWs Mnokasanu Hamuuve y
HEKOTOPbIX W3 CUHTE3UPOBAHHLIX MENTUAOB PETUHONPOTEKTUBHBLIX, HEMPOMPOTEKTUBHbLIX, aHTUKOArynsHTHbIX,
aHTUCTPECCOPHBbIX W MPOTUBOMLLEMUYECKUX CBOWCTB. [lpeanoxeHa KOHUENUMSA HanpasreHHOro Cco3faHus
nenTmaoB C onpefeneHHbiM uanonornyeckum genctesmeM. B OCHOBY €€ MOomoXeH MNOUCK B 3HOOrEHHbIX,
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NoNMAYHKLMOHAambHbBIX NenTugax apmMakoopoB, OTBETCTBEHHLIX 3a onpefeneHHble PU3nonorniyeckne yHKLMmn
M rnocriegylolme CcuHTeTudeckne mogudmkaumm obHapy>KEeHHbIX aMWHOKWUCIIOTHBIX NocrefoBaTeNbHOCTEN,
HeobxoomMMble Ang npuaaHua dyayliemy nekapCTBeHHOMY npenaparty 3afaHHbIX PU3NKO-XMMUYECKUX KayecTB U
Bronormyecknx CBOMUCTB.

Paboma noddepxaHa Npozpammoli pyHOameHmarbHbix uccrnedosaHull lNpe3uduyma PAH «MonekynspHas
u KremoyHasi buonoeusi», Ne 2ocydapcmeeHHol peeucmpauuu 01201353020.

THE CONCEPT OF CREATING OF GLYPROLINES-BASED DRUGS WITH A SPECIFIC PHYSIOLOGICAL
EFFECT
Andreeva L.A., Nagaev l.Yu., Vyunova T.V., Shevchenko V.P., Myasoedov N.F.
Institute of Molecular Genetics of the Russian Academy of Sciences, Moscow, Russia, landr@img.ras.ru

The development of new neuroprotective agents that are active in low doses and devoid of negative side
effects, is among the topical issues of medicine. Regulatory peptides are included in the number of physiologically
active compounds on the basis of which was created such medications as: Semax, Selank, Dalargin, Deltaran etc.
In recent years intensively studied the class of glyprolines and modified compounds based on them. All previously
performed structural-functional studies of glyprolines touched upon, mostly, modification of amino acid residue
Proline. However, our study and the messages appears in the literature showed that in peptides like Pro-A-Pro,
where "A" is a natural amino acid, an important role in physiological properties is played by the structure of the
amino acid "A". Synthesized and characterized a large group of peptide General formula Pro(X)-A-Pro(Y).
Synthesized tritium labelled peptide Pro-Gly-Pro. The parameters of specific binding of this peptide on the plasma
membranes of rat brain cells and investigated its binding in the presence of synthesized peptides in a wide range of
their concentrations. Tested the influence of four of the synthesized peptides on the resistance of experimental
animals to hypobaric hypoxia, the effect on locomotor activity in open field test and anxiety level in the test
"elevated cross maze". The physiological effects of peptides were studied in the models, typical for metabolic
syndrome. Conducted study in vivo showed the presence of some of the synthesized peptides retinoprotective,
neuroprotective, anticoagulant, anti-stress and anti-ischaemic properties. Proposed the concept of directed creation
of peptides with a specific physiological effect.

Supported by the Program of basic research of Presidium of RAS "Molecular and cell biology" Ne
01201353020.

ONHAMUYECKASA MOAENb ®OPMUPOBAHUA TEHEPATOPA NATTEPHA AKTUBHOCTU OTAENbHOWU
MbILULbI
) AngpvanoB B.B."?, lainytauHos X.J1.'%, Naepos U.A."
KasaHckui (MpuBormkckmin) hepepanebHbivi yHuBepceuTeT, MHCTUTyT cE)yH,qameHTaanoﬂ MeauuMHbl u Guonorun,
naboparopus gsuratensHon HeripopeabunuTtauun, KasaHb, Poccus; “KaszaHckuin usmnko-TeXHUYECKUA UHCTUTYT
KasHL, PAH, nabopaTopusi cnMHoBOW O13nKN 1 CNMHOBOM xuMuK, KasaHb, Poccust; slava_snail@yahoo.com

B pamkax ynpoweHHOro noaxoda K MOLENMPOBAHMI0O OUHaMUYECKMX HEWpPOHHbIX CeTel nokasaHa
npyHUMNManbHas apxuTekTypa CToxacTu4eckon ceTu, obecneumBaroLlas obneryeHve peanusauum ynpasnsaemon
«M3BHE» MOTOPHOW nporpammbl. B pesynbTate MOBTOPOB [AaHHOW MOTOPHOM MNporpammbl  MponcxoauTt
dhopMUpOBaHNE LeHTpanbHOro reHeparopa naTrepHa MbILLEYHON aKTUBHOCTU «OTAENBHOW MbILWLbI» C Npoduriem
aKTMBHOCTM 3afaBaemon copmbl. B kayecTBe npoBepsieMon rvnoTesbl npepnaraeTcsa nges O A0CTaTOYHOCTU
CBOMCTB MPOCTbIX (hOpMasnbHbIX CManKOBbIX HEWPOHOB, ObnajawLmx nnacTudHoOCcTblo Xebba, aAna cosgaHus
MOZenn HerlpoHHOW cucTeMbl, obnagatoLer NIacTMYHOCTbI0 C MaclITabupyeMbiMU KOTHUTVBHBIMW CBONCTBaMMU.
Ha ocHoBe oOpurnHanbHOro nporpaMmHoro obecneyeHuss Obinu  onpoboBaHbl BapuaHTbl  KOHMUIypaummn
KOMMOHEHTHbIX HEMPOHHbIX CTPYKTYp. OHM obecneuvBaloT MMAAcTUYHOCTL CeTM B MnaHe obycnasnuBaHus
CUrHamnoB, MAYLUMX OT HEMPOHHbIX BIOKOB pa3HOWM DYHKLMOHANbHOCTW.

npepnaraemMor MoAdenu MnpUCYTCTBYIOT B3auMMHble CBS3M  MeXAy BHYTPEHHUMU 3neMeHTamu,
dopmMmupyloLlne BxogHble 00pasbl Ha MHTEPHENMPOHAX U codepXaline UCTOPUID akTMBHOCTU MPECUHANTUYECKNX
anemeHToB. [MOBTOpeHNe MOTOPHOW NMporpammbl NMPUBOAUT K NocnefoBaTernbHOMY 3aKpenneHuto 3TUX CBA3en U
nepegade BO30OYXAEHWS MOCTCUHANTUYECKUM IMIEMEHTaM, M OOneryeHuio TeKyllen MOTOPHOW Mporpammel.
[aHHble CBA3M NO3BOMSAT Takke OOBACHUTL MOAYMAUMIO MOMUCMHANTUYECKMX OTBETOB, HabMaaloLmMxcs npu
YaCTOTHOW CTUMYMAUUM B 3MEeKTPOU3NONOrMYECcKMX 3JKCMEPUMEHTax. OTO CBA3aHO C OAHMM M3 [MaBHbIX
BOMPOCOB, @ WUMEHHO C PEerucTpyupyeMon AMHAMWKON W3MEHEHWsT MOTOPHbIX OTBETOB CMMHHOrO MO3ra mnpwu
BbINOMHEHUN (PYHKUMOHANbHLIX TECTOB, @ TaKXe MpU BOCCTAHOBMEHUN MOCME KOMMIEKCHbIX N3MEHEHUI CTPYKTYPbI
HEPBHOW CUCTEMbI, KaK, Hanpumep, Mocrne TpaBMmbl CMMHHOrO mosra. OnucbiBaemasi cxema Takke OObSCHSET
HeOOXOAMMOCTb OMTMMANbHOTO CEHCOPHOIO0 BXOA4a MNPV BOCCTAHOBMEHUW MNPEACYLLECTBYIOWMX MOTOPHbIX
nporpamm, B TOM YnCIie 1 nocrie TpaBM, a Takke HeoOX0AUMOCTb AOMOSNHUTENbHOW akTUBaLMU UNWN Harpysku Ans
NOBbLILWEHNSA MOTOPHOro OTBETA.

Paboma ebinonHeHa ripu noddepxke POOU (epaHm Ne 15-44-02697).

THE DYNAMIC MODEL OF THE PATTERN GENERATOR OF ONE MUSCLE
Andrianov V.V.*?, Gainutdinov Kh.L."?, Lavrov I.A.}
!Laboratory of Neuroreabilit%tion of Motor Disorders, Institute of Fundamental Medicine and Biology, Kazan Federal
University, Kazan, Russia; “Laboratory of Spin Physics and Spin Chemistry, Zavoisky Physical-Technical Institute
of the Russian Academy of Sciences, Kazan, Russia; slava_snail@yahoo.com

It was found a principal architecture of dynamic stochastic artificial neural network, which provides facilitation
of the execution of the motor program which managed "outside". It was shown forming of the pattern generator of
muscle activity with the activity profile of the single muscle of any specified waveform. On the basis of the original
software the variants of the neural structures configurations have been tested. These networks provide plasticity on
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the level of conditioning the signals coming from the neural blocks of different functions, which allows the
implementation of the principle of Hebbian plasticity.

The interconnections between the elements, which lead to the sequential activation of elements during the
formation of the motor activity patterns present in proposed model. Repeating motor program leads to a consistent
consolidation of these ties and to an excitation transfer. This leads to a facilitate of the current motor program
These interconnections allow for explaining the modulation polysynaptic responses observed in the
electrophysiological experiments after applying of frequency stimulation. It is associated with the one of the main
issues, namely with the recorded dynamic of changes of the motor responses of the spinal cord in the functional
tests procedure, as well as after recovering of the complex changes of the structure of the nervous system, such
as, for example, after a spinal cord injury. The described scheme also explains the necessity of optimal sensory
input in restoring pre-existing motor programs, including motor programs after injuries, as well as the necessity of
the additional activation or loading for improving of the motor response.

The work is performed according to the Russian Government Program of Competitive Growth of Kazan
Federal University and supported by RFBR (grant No. 15-44-02697).

M3MEHEHUA NOCTHATAJIIbHOIO HEMPOIN'EHE3A B MO3TI'E KPbIC NOA4 AENCTBUEM CTPECCA
AHuon B.A., NasapeBa H.A., flkoBneB A.A., MaHonoBa A.O., l'ynseBa H.B.
depfepanbHOe rocygapcTBEHHOE BIOMKETHOE yYpexaeHne Haykn VIHCTUTYT BbiCLLEN HEPBHOW OEATENBbHOCTU U
Henpodwmamonorun PAH, Mockea, Poccus; aniviktor@yandex.ru

XpOHMYECKMN  CTpecC - LMPOKO PacrnpoOCTPaHEHHOe HapylleHve, MpuBOAsLWEee K  PasnnyHbIM
HEeMpONCUXMYECKMM NaToMNornaM, BKMOYas Aernpeccuio M MOCT-TpaBMaTUyeckoe pacCTPOMCTBO. TOYHble
MeXaHuU3Mbl [OONrOBPEMEHHOr0 [OeNUCTBUSA CTPEeCcCUpYIOLLMX BO3AEWCTBMMA Ha MO3r OCTalTCA HegoCcTaToyHO
ndydyeHHbiMM. OOHMM €3 BO3MOXHbIX MEXaHM3MOB MOryT OblTb M3MEHEHUSs MOCTHaTanbHOro HenporeHesa,
BbI3BaHHbLIE CTPECCOM U NMPMBOASALLME K (POPMUPOBAHUIO aHOMASIbHbLIX HEPBHBIX CETEN B rMnnokamne.

B Hawen paboTe ™Mbl wWcnonb3oBanyM [Ba pasHbIX BuOa CTPecca: XPOHWYECKUA  YMEPEHHBIN
Henpeackasyembin ctpecc (XYHC) u panHui BocnanutenbHbii ctpecc (PBC). B napagurme XYHC «kpbic B
Te4yeHne OByX MecsueB MOABepranu cepum CTPECCUpyLWnX BO3AEUCTBUW, BKNOYas orpaHnyeHvne notpebneHuns
BOAbI U/VNWN NULLM, HAKMOH KNETKWU, CKYYMBaHME XMBOTHbBIX UITM COLMAnbHY U30NSALMIO, CMEHY LKA OCBELLEHUS.
PasnuyHble cTpeccopbl MeHsiNM ABaxAbl B AeHb CrydalHbiM obpasoM. [locne okoHuaHust npouenypbl XYHC
noBefeHVe XMBOTHbIX OLeHVBanun B BaTapee MOBeAEHYECKMX TEeCTOB, MOCME Yero AeKanuTtupoBanu, U3Bnekanu
FOMOBHOW MO3r M aHanu3npoBanu NpoLecc NoCcTHaTanbLHOro HevporeHesa B runnokamne. B apyron mogenu (PBC)
HOBOPOXAEHHbIM KpbICATaM B Bo3pacTe 3-5 AHen BBOAUNM nvnononucaxapua, nocrne 4yero BO B3pOCoM Bo3pacTte
Takke oueHnBanv noBedeHVe 1 NokasaTenu HemporeHesa B runnokamre.

Bbino obBHapyxeHOo, 4TO pasHble BuAbl CTPECCOBbIX BO3OEWCTBUN MO-pasHOMY BNUSAAM Ha npouecc
HenporeHesa. Tak, nponudepaunsi KNeToK B runnokamne no gaHHbIM okpawumsaHus Ha 6enok PCNA He meHsinach
npu oboux Buaax ctpecca. HenpoHanbHas anddepeHUnpoBka No AaHHbIM OKpalumMBaHus Ha 6enok AabnkopTuH
Obina nopc.?BneHa npu PBC un ycuneHa npu XYHC, a 4yMcrno HOBbIX HEMPOHOB M acTPOLMTOB ObINO yBENUYEHO Ha
doHe PBC.

Uccriedosarue bbirio noddepxaHo epaHmom PO®OU Ne 16-04-01513 u PH® Ne 14-25-00136

STRESS-INDUCED CHANGES IN ADULT NEUROGENESIS IN RATS
Aniol V.A., Lazareva N.A., Yakovlev A.A., Manolova A.O., Gulyaeva N.V.
Institute of Higher Nervous Activity and Neurophysiology, Moscow, Russia; aniviktor@yandex.ru

Chronic stress is a widespread condition leading to various brain pathologies including depression and post-
traumatic disorder. The exact way of long-term action of stressful impacts remains not completely understood. A
possible mechanism may involve the changes in adult neurogenesis, caused by stress condition and leading to
formation of abnormal neuronal circuits.

We applied two paradigms of the chronic stress: chronic unpredictable mild stress (CUS) and early-life
inflammatory stress (ELIS). In CUS paradigm, the rats were subjected to a series of stressful events including food
and/or water restriction, cage tilt, crowded housing, isolation, and inversion of the light-dark schedule. Stressors
were changed twice a day and presented randomly during two months. After completion of CUS protocol, animals
were assessed in behavioral tests and sacrificed for analysis of neurogenesis. In ELIS paradigm, the rat pups were
injected with bacterial lipopolysaccharide on postnatal days 3 and 5, and behavior and neurogenesis were
assessed later in adulthood, at the age of 3 months.

Two stress paradigms have led to opposing effects on neurogenesis. The proliferation of precursor cells after
completion of stress, assessed by PCNA staining, was unaffected in both paradigms. However, the neuronal
differentiation assessed by doublecortin staining was suppressed by ELIS and enhanced by CUS. On the other
hand, the number of new neurons and astrocytes generated from the cells which were born during early-life
inflammation was increased in the dentate gyrus of rats subjected to ELIS. Our results suggest the difference
between the ways in which these two stress paradigms influence the process of postnatal neurogenesis in the
hippocampus of rats. The study was supported by RFBR grant no. 16-04-01513 and RSF grant no. 14-25-00136
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METOOOJNION'MYECKUE Noaxoabl K OB bEKTUBU3ALUU U KONMUWYECTBEHHOMY U3MEPEHUIO
3MOLIMOHANBbHbLIX PEAKLIUNA
Anucumos B.H.'? , Koponesa M.B. %, FankuHa H.B.?
- MockoBckuin rocygapCTBeHHbIV yHI/IBepCI/ITeT nm. M.B. ﬂOMOHOCOBa Buonornyeckui akynbTeT,
Mockea, Poccusi; © - OO0 HelpoTpena, Mocksa, Poccysi. koroleva@neurotrend ru

B HacTtoswen paboTte Obina paspaboTaHa MeTogonorMss M co3gaHo nporpammHoe obecneyeHue Aans
peLUeHns KONMYECTBEHHOIO N3MEPEHUS SMOLIMOHANbHbIX peakuuin npu nNpocMoTpe ayauoBU3YaribHOMO KOHTEHTa
(DOKyMeHTanbHble U XyAOXECTBEHHble (PUMNbMbI, peknamHble pornuki). OgHMM U3 NyTen pelleHust aTon 3agaduv
ABNSETCA nonurpaduyeckas peructpaums akTMBHOCTW BEreTatMBHOW HEPBHOW CUCTEMbl B OTBET Ha
SMOLMOHANbHO-3HAYNUMbBIA  CTUMYN - oKas3aTenu akTMBHOCTU CepaeyHO-COCYAUCTOM CUCTEeMbl, MapameTpbl
doTonneTusMorpaMmbl, pasfnuyHble MnokasaTenu 3NeKTPONPOBOAHOCTU KOXW W napamMeTpbl AbixaHusa. [lpu
KONMMYECTBEHHON OLEHKE 3MOLMOHAamNbHbIX peakumMn Hambornee BOCTpebOBaHHBIMU SBMAAKOTCA MoKasaTenw,
NO3BOMSIOWME OLEHUTb CUITY 3MOLMOHANbLHON peakuun (3MOLMOHANbHYIO BOBIIEYEHHOCTb) M BareHTHOCTb (3HaK
amMoumMM - MonoXuTenbHas unu oTpuuaTencHas). [pyM kayeCTBEHHOW OLEHKE 3MOUMOHANbHBLIX peakuuin
npeacTaBnsaeT MHTepec onpegeneHne aMmoLmMoHanbLHOM MoanbHOCTU UK TMNa SMouUnn - paaocTb, MPYCTb, 3M0CTb,
oTBpalleHue, yauBrieHue, npespeHue, CTbid U Ap. Ons cosgaHua obydarowen BblIOOpKM B UCCneaoBaHMu
npuHumanu yyactme 120 pecnoHgeHToB B Bo3pacte oT 18 go 60 neT, mpoBepka peneBaHTHOCTM MeToAa
nposegeHa bonee 4yem Ha 1000 pecnoHOEHTOB, MPUHSBLUMX y4acTue B HEWPOMAPKETUHIOBBLIX WUCCNEAOBaHUAX
peknamHbIX POfIMKOB 1 Ha MaTepuane 8 XxygoXecTBeHHbIX (PUrnbMOB.

MMokasaTenb BaneHTHOCTM 3MOLMM BbIYUCISETCA Ha OCHOBaHUWM aHanu3a amnnutyabl ornbatollen
doTonneTMsmMorpaMmmbl, NpeaBapuTenbHO  ouulieHHoMm OoT  apTtecdaktoB. [lokasaTenb  BOBMEYEHHOCTU
onpefenseTcs Ha OCHOBaHUWM aHanu3a nnowaan nog KpPMBOW peakumy 3SMeKTPONpPOBOAHOCTM KOXM  (KOXHO-
ranbBaHu4deckon peakummn, KI'P) u ckopoctn uameHeHus ormbarowen coTtonnetnsmorpammol (T.e. ee nepBou
npoussogHon). Takke Ha OCHOBaHUWM aHanu3a poTonneTuamorpammbl CTPOUTCA YacToTa nynbca C NOCEKyHAHON
OWHaAMUKOM MeToa0M CKoMb3slero okHa pasmepoM 10 cekyHA. PesynbTaTbl U3MepeHnss aMOLMOHaNbLHOM peakLumm
noasepratoTca rpyrnnoBoMy CTaTUCTUYECKOMY aHanuay nocne npouenypbl HopMupoBaHus. PesynbtatoMm moryT
ObiTb KpMBble MOCEKYHOAHOW AMHAMWKNA 3SMOLIMOHANbHOrO COCTOSIHUSA, a TaKkkKe CTaTUCTUYEeCKoe CpaBHEHue
yCpeaHEHHbIX nokasaTenen 3a onpegeneHHble aNn3oabl (Hanpumep, cpaBHEHWE OTAENbHbIX PEKTaMHbIX POSTMKOB
unu anu3ogoB hunbma).

B poknage npuBoaATcA npuMmepbl UCMONb3OBaHWSA [OAHHOW MNporpaMMmbl Ons aHanusa 3Mouun npu
NPOCMOTPE pPasnuMyHbIX BWOOB ayAMOBMU3YarbHOrO KOHTEHTa C BapuaHTaMuM WHOWBUMAYaNbHOW [PYnnoBown
obpaboTkn. [leMoHCcTpupyeTca apPEKTUBHOCTb NPUMEHEHNS OAHHOW TEXHONOMMK ANS aHanu3a 3MOLMOHANbHOMo
pearnpoBaHus.

METHODOLOGICAL APPROACHES TO OBJECTIFICATION AND QUANTITATIVE ANALYSIS OF
EMOTIONAL REACTONS
L Anisimov V.N.l’z, Koroleva M.V.z, Galkina N.V.?
- M.V.Lgmonosov Moscow State University, Dept. of Biology, Moscow, Russia;
- JSC Neurotrend, Moscow, Russia. koroleva@neurotrend.ru

The methology and new software have been developed in actual research. It was needed for quantitative
analysis of emotional reactions during watching audiovisual content (documentary movies, commercials). One of
approaches for solving this task is registration of vegetative reactions on polygraph in response to emotional
stimulus (cardiovascular data, photoplethysmogram, skin-galvanic responses and breathing parameters). The most
in demand parameters in quantitative estimation of emotional reactions are the parameters that allow to estimate
the strength of emotional reaction (emotional involvement) and emotional valency (positive or negative emotions).
Definition of emotional modality or the type of emotion (joy, sadness, anger, disgust, amazement, contempt,
shame, etc.) is in interest in qualitative estimation of emotional reactions. 120 respondents in age from 18 to 60
were participated in the research for training set building. Verification of the method was executed on more than
1000 respondents, who paticipated in neuromarketing research of commercials and 8 art movies.

The index of emotion valency is calculated by amplitude analysis of photoplethysmogram's envelope
(artefacts free). Emotional involvement is calculated on the basis of square under the SGR function and the speed
of photoplethysmogram's envelope changing (first derivative). Also on the basis of photoplethysmogram the heart
beat rate is analyzed (the method of smoothing window, 10 sec width). After procedure of normalization results of
emotional reaction measuring are included in group statistic analysis. Results could reflect every second dynamics
of emotional state and also show statistical comparison of everage results for preset episodes (in instance,
comparison of different commercials or movie episodes).

Examples of applying the method and visualization results in emotions' analysis are presented in the report.
Individual and group statistics are shown. The efficiency of applying the technology for highly detailed definition of
emotional reactions is demonstrated.

AHANU3 BAPUABEJIbHOCTWU CEPOEYHOIO PUTMA NMPU KOrHUTUBHOW HAMPY3KE
AnTponoga J1.K., OpyxuHuH B.1O., Kynukos B.1O.
HoBocuGurpckuin rocygapCTBEHHbIM MeaNUMHCKMIA yHBepcuTeT, HoBocnbupck, Poceust; doc.alk@mail.ru

®PyHKUMOHaNbHas MeXnonyLllapHass acMMMETPUsi U MEXNOonyLlapHoe B3avMoaencTeue, ABnsascb 6a3oBon
3aKOHOMEPHOCTBH (PYHKLMOHUPOBAHMSA MO3ra, BNUSET Ha OUHAMKKY BEreTaTMBHOW PErynsuum npu KOrHUTUBHbIX
Harpy3kax. Llenbto paboTbl siBUNOCb M3yveHMe nokasaTtenen BapuabenbHocTu cepgevHoro putma (BCP) B
KOHTEKCTE KOFHUTMBHOW Harpysku y NMYHOCTM C NpasononywapHon cneuuanudaumen mosra. Ob6cneposaHo 36
npakTu4ecku 3goposbix cTyaeHToB 18-20 net ¢ npasononywwapHou (IMM1) acummeTpuen ncnxundeckmx QyHKUUR. Y
BCEX MCMbITYEMbIX OMNPeAensnica CEHCOMOTOPHbIN npodunb (M. AHHET), yHKUMOHaNbHas MeXnosnylapHas
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acummeTpus («Tunonorms 2») M 3anucbiBanacb KapauouHTepsanorpamma npu nomowm AlK «Bepallynbsc» B
TeyeHne 5 MMH (poH) 1 1 MUH NpPK KOTHUTUBHOW Harpyske: ceMaHTudeckasi BepbanbHas 6ernoctsb (CBB).

Pe3ynbTatbl MccnepoBaHuA. [lokasaHO M3MeHeHMe BereTaTtMBHOro 6anaHca B CTOPOHY MOBbIWEHMWS
aKTMBHOCTM CUMMAaTUYECKOrO M CHWXKEHUSA napacMMnaTMyecKkoro 3BeHbLEB BeretaTMBHon HepeHon cuctembl (BHC).
OuvHamunka nokasaTtenerr BCP: nosblweHwe amnnutygbl mogbl AMo, wnHAaekca HanpskeHus MH, wvHaekca
BereTaTuBHOW paBHoBecus MBP n BeretaTMBHOro nokasatens perynauuu Bl1P noarBepxpgana akTusauuio
CUMMATMYECKOrO 3BE€HA U NOBbILLEHME CTEMEHM LieHTpanu3auun yrnpasneHns cepaeyvHbiM pUuTMOM (AN Bcex p =
0,001). Ha ymeHblLUeHMEe aKTMBHOCTWU MapacuMnaTMyeckoro oTAena YykasblBano CHWXeHuMe napameTpoB Mo u
RMSSD (p < 0,05). MNpn 3Tom BbisiBNEHa CTabUNbHOCTb romeocTaTuveckmx napametpoB (p < 0,05). MNokasaHo
CHMWKeHne oblien cnekTpanbHo MowHocth (PT), mowHOCTM BbicokovacToTHOM (HF) u HuskouwacToTHom (LF)
coctaBnstowmnx cnekrpa (onsa scex p < 0,05). MNpumeyaTensHO, NOKa3aHO accoUMMpOBaHHOE CHUXeHne TP n poct
MBP, ykasbiBawollee Ha aganTuBHbIN xapaktep anHamukn BCP (baxtuHa, 2013). YcTaHOBNEHbI NONOXUTENbHbIE
KOppensiLuMOoHHbIE B3aMMOCBSA3M (PYHKLUMOHMPOBAHWS MpPaBOro Monywapus C BPEMEHHBIMW W CreKTpanbHbIMU
xapakrepuctukamu BCP (p < 0,05) n o6paTHble — C MHTEerpanbHbIMKU NOKasaTensaMm LeHTpanusaumm BereTaTmeHoON
perynauum (p < 0,05). Utak, y nnyHocTw, ¢ NI cneunannsaumei mosra, npoba CBE nepectpanBaeT BeretatMBHyto
perynsiumio KapamopuTMa, 3a CYET MOBbILWEHUS aKTUBHOCTM MEXaHM3MOB LIEHTPArbHOIO M CHMKEHNSI aBTOHOMHOIO
KOHTYpPOB perynsauuun, npeMMyLLecTBEHHOro (YHKLMOHUPOBAHUSA MPaBOMOMyLWapHbIX MEXaHM3MOB perynauum
BPEMEHHbIX W CcnekTpanbHbiX nokadatenen BCP v cHwkeHus yyactvs npaBoro nonywapus B perynsaumu
WHTerparnbHbIX Nnokasatenen BCP.

Takum obpa3om, MNpoBedeHHOe MWCCMNeaoBaHWEe BbISBUIIO PSA XapaKTepHbIX OCOBEHHOCTEN AMHaMMKKW
nokasatenen BCP n dyHKUMOHansHOW opraHm3aumm Mo3ra npy BbINOSIHEHMN KOTHUTMBHON Npobbl CBB.

ANALYSIS OF VARIABILITY OF HEART RHYTHM IN COGNITIVE LOAD
Antropova L.K., Druzhinin V.Yu.. Kulikov V.Yu.
Novosibirsk State Medical University, Novosibirsk, Russia; doc.alk@mail.ru

Functional interhemispheric asvmmetrv and interhemispheric interaction. beina the basic reaularitv of brain
functionina. affects the dvnamics of veaetative reaulation under coanitive loads. The aim of the work was to studv
the parameters of heart rate variability (HRV) in the context of coanitive load in a person with a riaht hemispheric
(RH) specialization of the brain. We examined 36 practically healthy students aged 18-20 years with RH asymmetry
of mental functions. All subjects had a sensorimotor profile (M. Annette), functional interhemispheric asymmetry
("Typology 2") and a cardiointervalogram was recorded with the help of the “VedaPulse” CVF for 5 min
(backaround) and 1 min under coanitive load: semantic verbal fluencv (SVF).

The Results of the study. The chanae in the vegetative balance is shown in the direction of increasing the
svympathetic activity and reducing the parasympathetic links in the autonomic nervous system (ANS). Dynamics of
HRYV indicators: increase in the amplitude of the mode (AMo). the index of stress (IS) and the index of veaetative
eauilibrium (IVE). veaetative reaulation index (VPI) confirmed activation of the sympathetic link and an increase in
the dearee of centralization of control of the heart rhvthm (for all b = 0,001). A decrease in the activity of the
parasympathetic department was indicated by a decrease in the parameters of Mo and RMSSD (p <0,05). At the
same time. the stability of homeostatic parameters was preserved (p <0.05). A decrease in the total spectral power
(PT). the power of the hiah-freauency (HF) and low-freauency (LF) components of the spectrum (for all p <0.05) is
shown. It is noteworthy, that the associated decrease in TP and the increase in IVE, indicating the adaptive nature
of HRV dynamics is shown (Bakhtina, 2013).

Positive correlations between the functionina of the riaht hemisphere and the temporal and spectral
characteristics of HRV were established (p < 0.05) and the inverse correlation with intearal indices of centralization
of autonomic requlation (p < 0,05). So. at the person, with RH specialization of a brain, the SVF trial reconstructs
the veaetative reaulation of the cardio rhvthm bv increasina the activity of the central mechanisms and reducina the
autonomic reagulation contours, preferential functionina of riaht hemispheric mechanisms of requlation of temporal
and spectral HRV parameters and decrease of right hemisphere participation in regulation of integral HRV
parameters.

Thus. the studv revealed a number of characteristic features of the dvnamics of HRV parameters and the
functional organization of the brain in the performance of the cognitive test of SVF.

OCOBEHHOCTU BSAMMOCBA3N AOANTAUUN U DSMOLIMOHAIIbBHOIO UHTEJIJNIEKTA INMHOCTU B
3ABI/I(17I/IMOCTI/I oT ME)KI'IOHYLIJAPHOI/I CI1EL|,I/IAJ1I/I3AL|,I/IVI MO3FA
AnTponosa J1.K."", AHgpoHHukKoBa O. 0.° Ocm-m,eBa AA’ , Kynukos B. 0. , Kosnosa Jl. A2
1HOBOCI/I6I/IDCKVIVI FOCVAADCTBEHHbIN MEOVLIMHCKIN VHUBEDCHTET. Hosocw6wpcx Poccus;
’HoBOCMBMDCKMIA FOCVAADCTBEHHbIV Nenarorniecknii vHusencuteT, HoBocnbnpcek, Poccvm
HoBocnbupckuii rocyaapCTBEHHbIN TEXHUYECKUIN YHUBEPCUTET, Hoaocm6mpcr< Poccus;
andronnikova 69@mail.ru doc.alk@mail.ru

Anantaums NUYHOCTU K BO3HMKAOLLUNM XXU3HEHHbIM VCIOBUAM TECHO CBsidaHa C pasnunyHbiMK dakTopamu,
onpenensarLUMAN VCNeLHOCTb MVHKLUMOHMDOBAaHUA ee B colManbHOW cpede C YY4ETOM MCUXOMU3nNonormyeckux.
WHOWBUAVANbHO-TUNOMOMMYECKUX W  coumnanbHO-NCUXOMNOrMYecknx ocobeHHocTen wHaAmBMAOA. HecomHeHHo.
dVHKUMOHanNbHas acCMMMETDUSI MO3ra BrMsieT Ha cneumnduky BbICTDOEHHOW NTIMYHOCTLIO KapTUHBLI MUDa. onpenenss
XapakTep pearMpoBaHusi U agantaumio. BakHbiIM mapameTpoMm agantauuMm Takke SBMSEeTCS 3MOLMOHAaNbHbIN
MHTennekT (3M). KOTODPbIN Mbl PpaccMaTpPMBaEeM Kak CTDVKTVDV. BKMOYaOLWVI0O B cebsi cnocoOHOCTb HabnoaaTh U
aHanM3npoBaTb CBOW 3MOLIUN N SMOLIMK OKpVXKatowwmx noaen. OaHako. dakTopoM. onpeaensownmM pasnmymsa Bo
B3aUMOCBSI3IX MEXMNOYLAapHOW acUMMETpPUK, ajantaumm 1 3MOLMOHANbHOrO MHTENNEKTa, BbICTyNaeT nosioBas
NPUHaANEXHOCTb.
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Llenb nccnepoBaHusA: BbISIBUTL NMOMOPONEBYIO CNeLMdpUKy B3anmocBda3en agantauum n 3MOLMOHAarNbHOro
WHTENNEeKTa NMMYHOCTM B 3aBMCUMOCTM OT MEXMONYyLWAapHOW creuumanusaumm mosra. MiccnegoBaHve npoBedeHo B
2015-2016 ropgax. Bbibopky coctaBunu 130 4yenosBek (MyX4YMHbI M >KeHWWHbl B Bo3pacte 17-24 ner).
Wcnonb3oBaHbl MeToAMKM —onpegeneHms  yHKUMOHaNbHOro CeHcoMoTopHoro npoduna (B.M.  JleyTtuH),
YHKUMOHaANbHON MexnonywapHon acummeTpun («Tunonorusa 2» E.C. »Kapuko. A.b. 3onoToB). coumnanbHo-
ncuxonorudeckor agantaumm (K. Poaxepc, P. JanmoHA). pvCCKOA3bIYHbIN BapuaHT « OnpocHMKa aMOLMOHANbHOro
umHTennekta» K. bapuapg, Tect «[lMarHocTnka aMmoumnoHanbHoro uHTennekra» H. Xonna.

Pe3vnbTatbl uccnenooBaHusa. Ha ocHoBe (hakTODHOro aHanus3a BblAeneHbl rpVAMNbl AEBVILUEK U HOHOLLEN.
lovnna OesvweKk nNO OCHOBHOMY aKTopy — ambuaoekcTpbl ¢ npeobnaganvem npaBononviwapHbsix (M)
natepanbHbix nNpusHakoB (-0.790). npuHMManu pelleHne Ha ocHoBe amoumnin (0.501), oTnMyanucb OT3bIBYMBOCTLIO
K HecyacTbto (0.547). ne3anantaumnen (0.602). amounoHanbHbIM anckomadontom (0.632). nmenun BbICOKUIA VDOBEHb
«BeaomocTtun» (0,541) n cknoHHocTb K ackanmamy (0,503). B epvnne wHoweli — 4eTbipe TuUNa pacnpeneneHus
naTtepanbHbIX MNDU3HAKOB: MNpaBo-. nesononviwapHasa (JIM) acummeTons n ambuaoekcTpus ¢ npeobnanaHMem
npaBo- WUNM neBOnomnvwapHon cneuvanusaumn. Npu pacnpedeneHMm 3HauYMMbIX MPU3HAKOB NPOCHeXuBaeTcs
3aKOHOMEPHOCTb, CBsiI3aHHas ¢ bornee BbICOKOM aaanTUBHOCTLIO U 0OLLMM BbiCOKMM nokasaTtenem 3 npw M1 v JI1
crneuvanusaumm mMosra, Toraa kak aMouaekcTpbl HE3aBUCUMMO OT PacnpeneneHns AMBEPreHUNMNn AEMOHCTPUPOBAIM
bonee HU3KMe nokasaTenu aganTauun n nokasarenu yposHs 3, CBA3aHHOIO C HeraTMBHbIMU AMOLIUSIMUA.

ESPECIALLY THE RELATIONSHIP ADAPTATION AND EMOTIONA INTELLIGENCE PERSONALITY
ACCORDING SPECIALIZATION INTERHEMISPHERIC
. Antrobova L.K."*. Andronnikova 0.0.%. Osintseva AA.”. Kulikov V.Yu.". Kozlova L.A?
Novosibirskv State Medical Universitv. Novosibirsk. Russia: “Novosibirsk State Pedaaoaical University,
Novosibirsk, Russia; "Novosibirsk State Technical University, Novosibirsk, Russia; doc.alk@mail.ru;

Personality adaptation to emeraina conditions of life is closelv linked to the various factors that determine the
success of its operation in the social environment, takina into account psvchophvysioloaical, individually-tvpoloaical
and socio-psvcholoaical characteristics of the individual. Undoubtedlv. the functional asvmmetry of the brain
influences personality specifics constructed picture of the world. definina the nature of the response and
adaptation. An important parameter adaptation is also emotional intelliaence (EI). which we view as a structure that
includes the ability to observe and analvze their emotions and the emotions of surroundina people. However, the
factor determining the difference in the relationship of asymmetry, adaptation and emotional intelligence acts
sexual identitv.

Obijective: to reveal the specifics of aender roles adaptation relationships and emotional intellioence of the
individual, depending on the hemispheric brain specialization. The study was conducted in 2015-2016. The sample
of 130 people (men and women aged 17-24 years). Methods: definition of functional sensorimotor profile (V. P.
Leutin), functional hemispheric asymmetry ("Typology 2" Ye. S. Zharikov, A. B. Zolotov), social and psychological
adaptation (K. Rogers, R. Diamond), Russian-speaking version of "emotional intelligence Questionnaire” K.
Barchard, test "Diagnosis of emotional intelligence,” N. Hall.

Results of the study. On the basis of factor analysis, the aroups of airls and boys. Group of airls on the
main factor ambidexters with a predominance of riaht-hemisphere (RH) features (-0.790). make decisions based on
emotions (0.501) differed responsiveness unfortunately (0.547). maladiustment (0,602), emotional discomfort
(0,632), had a high level "statements” (0,541) and a tendency to escapism (0,503). In the group of young men — are
four types of distribution of lateral signs: right-, left-hemisphere (LH) asymmetry and ambidexterity with a
predominance of right- or left-hemispheric specialization. In the allocation of significant signs of regularity is
observed, associated with a higher overall adaptability and high rate of El at the RH and LH specialization of the
brain, whereas ambidexters regardless of the divergence distribution showed lower adaptation indicators and
indicators of El level associated with negative emotions.

OCOBEHHOCTU NNATEPAIIbHOW OPFAHU3ALIMM MO3TrAY OETEW C PEYEBbIMU HAPYLLEHUAMMU
ApedbeBa A.B., daTteeBa H.M.
THOMEHCKUI rocygapcTBEHHbIN YHMBeEpcuTeT, TroMeHb, Poccus, fateevanm@yandex.ru

MuamBmnavanbHbii npodunb dVHKUMOHANBHON acuMMeTpun obecrnevymBaeTcs COBMECTHOM OeATENIbHOCTbIO
oboux nonviwapun N cknaobiBaeTCA U3 MOTOPHbIX, CEHCOPHbIX U MCUXMYECKUX acummeTpuin. MexnonyiiapHbie
OTHOLLUEHUS ABMATCA OCHOBOW nHaonBmavalrbHbIX Da3J'IVI'~IVII7I rncuxm4yeckom opbraHun3aumm B HObwme. Passutune peyn
TECHO CBfI3aHO C bVHKLUMOHANbHOW acumMmeTpuer moasra. JleBoe nonviwuapue pervimpyeT 3SKCMPECCUBHVIO Y
MMMNPECCMBHVIO DeYb, NnorMmyeckoe MblluneHne, BepbanbHyio namaTtb. [lpaBoe nonviwapuve oTBevyaeT 3a
3MOLIMOHAIbHVIO OKDAackv bDeyun. ee obOpasHOCTb. HapvileHue MeXnonviuapHoro B3auMoOeWCTBUS MDUBOOUT K
BO3HMKHOBEHWIO DAa3NuUYHOro poaa AUCMHVHKUMA, B YaCcTHOCTWU, pedeBbiX. B HavyHOM nuTepatvpbe onmcaHbl
pasnnyHble TOYKM 3PEHUSI HA CDOKM U MexaHM3Mbl (POpMUPOBaHWS acMMMeETpuUM, a Takke O0CODeHHOCTUM ee
NPosIBNEHUs B NpoLecce OHToreHesa.

B paboTe mavyeHbl nHamsuavarbHble Npodunmn dvVHKUMOHANBbHOW acMMMEeTPUN 300POBbIX OeTen 6—7 neT
(koHTPONbHas rpvnna) U OeTel C DpeyYeBbIMU HapvileHusMW. [Ons onpeneneHns npodunsa natepanu3aunm
npoBeneHbl MOTODPHbIE NMPOOLI (BbIABNEHUE BeaVLUel DVKU, HOrM) U CEHCODHble NMPOoObl (BbIBNEHWE Beavilero
rnasa. vxa). paccymtaHbl KoaddULMeHTbl acMuMMeToun. YCTaHOBMNEHO. YTO cpeau OeTell KOHTDOSbHOW Fpvhnbl
npeobnanaet AOMUHMPOBaAHWE neBoro nonviiapusa (0o 72%). npeobnanaHne nNpaBoro MNonvilapus BbiSIBIIEHO V
17% DOLWKONBbHMKOB, K PABHOMOMNVLUAPHBIM MOXHO OTHecTu nondnuantenbHo 11% neten. Coeawn rpovnnbl AeTEN ¢
ncesnodbvnbbapHon AmM3apToMen OOCTOBEPHO Bbille MokasaTerb AOMWHMPOBaAHWA npasoro nonvwapus (24%) n
paBHononviapHbix. OCHOBHbIE OTNNYMUA B Npodunax natepanmsaumm OOLWKONbHUKOB C DEYEBbIMU HapVLLEHUAMM
OTMeuYeHbl B MOTOPHOM cdepe (Beaviume pvka, Hora). ObpaluaeTt Ha cebsi BHMMaHMe, YTO paBHOMNOMNVLUAPHbIE AETH
B UrPOBbLIX OENCTBUSAX OAMHAKOBO YCMELUHO MOSb30BannCh 1 NPaBoW, U NEBOW PYKOW, a Npu NUCbME N PUCOBAHUU
MCNonb30Banu NpaByo PyKy.

70


mailto:doc.alk@mail.ru
mailto:fateevanm@yandex.ru

International Congress
“Neuroscience for Medicine and Psychology”
Sudak, Crimea, Russia, May 30-June 10, 2017

Takvum 06pa3oM, BbIsIBNEHbI OCTOBEPHbIE OTNNYNA B (DODMUPOBAHUM (PYHKLMOHANBHON acMMMETPMM Mo3ra
B rpynnax 30opoBbIX AeTel U AeTel C peyeBbiMU HAapYLLEHUSMUA.

THE FEATURES OF LATERAL BRAIN'S ORGANIZATION OF CHILDREN WITH SPEECH DEFECTS
Arefyeva A.V, Fateeva N.M.
Tyumen State University, Tyumen, Russia, fateevanm@yandex.ru

An individual profile of functional asymmetry is provided by synergy of both hemispheres and forms with
motor, sensory (sensomotor) and psychological asymmetry. Interhemispheric cooperation is the foundation of
individual differences of psychological organization normally. Language development is closely related with
functional brain asymmetry. The left hemisphere controls expressive and impressive speech, logical thinking and
verbal memory. The right hemisphere is responsible for emotional speech coloring, its imagery. The
contraventionof interhemispheric cooperation leads to emergence of different dysfunctions, particularly speech
dysfunctions. The scientific literature describes various viewpoints on the timing and mechanisms of asymmetry,
and also features of its expression during ontogenesis.

In the research individual profiles of functional asymmetry among upstanding children 6-7 years and children
with speech defects were studied. For profile’s laterality definition motor (identification of dominant leg, hand) and
sensor (identification of dominant eye, ear) tests were held. Asymmetry coefficients were calculated. It was found
out that dominance of the left hemisphere (up to 72%) were among children from control group, 17% of
preschoolers have dominance of the right hemisphere, 11% have equal hemispheres. Children’s group with
pseudobulbar dysarthria has significantly higher index of the right hemisphere dominance (24%) and children with
equal hemispheres. The main differences in profiles of laterality among preschoolers with speech defects were
registered in motor domain (dominant leg, hand). It should be noted, that children with equal hemispheres in game
actions used right and left hands identically well. In the process of writing and drawing they used right hand.

To sum up, significant differences in the formation of functional asymmetry in the groups of upstanding
children and children with speech defects were identified.

OCOBEHHOCTU BOCNPUATUA BEPEATIbHOU U OBPA3HOU UHOOPMALIUU
AcnansH E.B., Kupown B.H.
HKOXHbI dbegepanbHbI YHUBEpPCUTET, . PocToB-Ha-[oHy, Poccus, evaslanyan@sfedu.ru

Y 11 gesywek n 10 toHowew (cpegHui Bo3pact 21,9+2,9 neT) pernctpupoBanu Bpemsi OTBETHbIX peakuuin n
Bbl3BaHHble noTeHumansl (Bl1) Ha 3puTenbHble CTUMYMbI, NpeacTaBnsowme cobor obpasbl, oTHOCALWMECS K 2
KaTeropmsam — «PYyKTbI» N «nocyda», a Takke Ha obosHadawowme mx croBa. Bce ctumynbl npeabasnanuce Ha
3KpaH MOHMTOpa B cnyyanHom nopsigke. HesaBucumo ot cnocoba npegbasneHus (Cnoso nnm obpas) Tpebdosanoch
OTHOCUTb K OOHOW 13 KaTteropuit. Q3 permcTpnpoBany HenpepbiBHO, MOHOMOMNSAPHO OT 14 obnacten kopbl (F3, F4,
F7, F8, C3, C4, T3, T4, T5, T6, P3, P4, O1, O2 no cucteme 10x20, pedepeHT yLIHON 06beanHeHHbIN). YacToTa
anckpeTtmnsauun 330 -curHana coctasnana 1000 My, nonoca nponyckanus ot 0,5 o 100 'y (pexeKkTopHbI UNbTP
— 50 Nu). Ha BI'1 MeTogoM KOrepeHTHOro ycpegHeHus Bolgenanu 6 komnoHeHToB: P1 (P66), N1 (N124), P2 (P180),
N2 (N248), P3 (P331) u N3 (N456). YuntbiBas pernoHanbHble 0COGEHHOCTN BbI3BAHHOW aKTMBHOCTM MO3ra, OKHa,
BHYTPU KOTOPbIX BbIOUpanyM COOTBETCTBYHOLLME KOMMOHEHTLI, ONpeAensincb ANns KaXaoro oTBeAeHNs OTAENbHO.

AHanu3 nokasan, 4To y AeBYLUEK 1 OHOLEN BpeMs peakuun Ha croBa Obino goctoBepHo 6onblue, Yem Ha
cooTBeTcTBylOLWME UM 06pasbl. Ha cnosa peructpupoBanucek BT ©Gonee cnoxHon koHdwurypauumu, ¢ Gonee
KOPOTKMMMK naTeHTHbIMU nepuodamu panHux (P1, N1) un Gonee anuvHHbIMM — no3gHux (P2, N2, P3, N3)
KOMMOHEHTOB. AMNNuTyga KOMMOHeHTOB BI, peructpypyembix Ha CTUMYMbI-CNOBa, Oblla MeHblUe, 4Yem Ha
CTUMYnbl-00pa3bl. KOMMOHEHTbI BbI3BaHHbLIX MOTEHUMANOB, PErUCTPUPYEMbIX Ha 3HA4YUMMble CTUMYIMbl (Kak Ha
obpasbl, Tak U Ha crnosa), B LEeNoM, MMenu Oonee KOpPOTKME NaTeHTHble Mnepuobl, YeM Ha aHanorMyHble
He3Hauyumble cTuMynbl. AMnnutyaa komnoHeHToB N1, P2 n N2 B Bll, peructpupyembix Ha 3HaunMMmble CTUMYIbI,
Oblna MeHble, a P3 1 N3 — bonblue, 4em Ha He3Hauyumble. [MonyyeHHble pe3ynbTaTbl yKasblBalOT Ha TO, YTO
onpegeneHne tuna uHgopmauuun (BepbanbHasi/obpasHas) NPOUCXOOWUT YXKe Ha paHHMX 3Tanax BOCMpPUATUSA
ctumyna (go 120-150 mc). Mocnegyowmin aHanmMa3 u ono3HaHue BKNo4YalT nNnbo Gonee getanbHoe onucaHue
NPOCTPAHCTBEHHbLIX MPU3HAKOB 3pUTENbHOMO 0Opa3a C YyyacTMeM MPEeMMYLLECTBEHHO 3agHWX (TEMEHHO-
3aTblNIOYHbIX) obracten Kopbl, NMBO onpedeneHne CemMaHTUYeCKOro 3HayeHus CnoBa C y4acTMem nepeaHux
(noBHBIX M BMCOYHLIX) obracten, a MPUHATUE pelleHus O POPMUPOBAHUU OTBETHOW peakuun MPaKTU4eCkn He
3aBMCUT OT crnocoba npeacTaBnenns nHdopmaumm (obpasHasn nnm BepbarnsHas).

THE PECULIARITY OF PERCEPTION OF VERBAL AND VISUAL INFORMATION
Aslanyan Y., Kiroy V.
Southern Federal University, Rostov-on-Don, Russia
Southern Federal University, Rostov-on-Don, Russia, evaslanyan@sfedu.ru

With 11 young female and 10 young male subjects (average age 21.9+2.9 years), response and evoked
potential time was registered for visual stimuli represented by images which can be divided into two categories,
fruit' and 'tableware’, as well as words with respective meanings. All the stimuli were shown randomly on a screen.
No matter the type of presentation (word or image), the objects were demanded to attribute it to either categories.
EEG was being registered continuously, monopolarly in 14 areas of the cortex (F3, F4, F7, F8, C3, C4, T3, T4, T5,
T6, P3, P4, 01, O2 as per 10x20system, ear reference united). EEG signal sample rate was 1,000 Hz, bandwidth
between 0.5 and 100 Hz (band-stop filter - 50 Hz). For evoked potentials, with the help of coherent averaging
technique 6 components were singled out: P1 (P66), N1 (N124), P2 (P180), N2 (N248), P3 (P331) n N3 (N456).
Considering the regional peculiarities of the brain's evoked activity, the windows, within which the components
were being chosen, were determined separately for each electrode.
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The analysis showed that for both female and male participants the response time to words was reliably
longer than that to the corresponding images. To the words, evoked potentials with more difficult configurations,
shorter latent periods for the early (P1, N1) and longer — for late (P2, N2, P3, N3) components were registered. The
evoked potential components' amplitude was smaller for verbal stimuli than that for visual ones. The components of
the evoked potentials registered for significant stimuli (both visual and verbal) had, in general, shorter latent periods
than those for similar insignificant stimuli. N1, P2 and N2 components' amplitude in EPs registered for significant
stimuli was lower while for P3 and N3, it was higher than those with the insignificant ones. The results received
indicate that detecting information type (verbal/visual) takes place in the early stages of stimulus perception (up to
120-150 mc) Further analysis and recognition include either a more detailed description of spatial properties of the
visual image employing mainly the back (parietal and occipital) areas of the cortex, or a detection of the semantic
meaning of a word employing the frontal (frontal and temporal) areas while the decision to form a response is
almost independent on the mode in which the information is presented (visual or verbal).

HEI?IPOKOFHI/I]‘MBHAH MU®OIIOrnsa CO3HAHUA
Acmonos A.l'.", LLexTtep E.0.", YepHopuzos A.M.
! MockoBckmin rocyaapcTBeHHbIN yHrBepcuTeT Menn M.B. MomoHocosa, Mockea, Poccust; agas@mail.ru

OfHUM 13 aKTUBHO Pa3BUBAIOLLMXCS MEXAMCUMNIMHAPHBIX HanpaBrieHWi B COBPEMEHHOW HayKke sIBNAeTCA
‘KOrHUTMBHas Henpodmnocodus cosHanma’ (O. Henner, k. Cépn, [O. Yanmepc). 3To HanpasneHve
Xapaktepusyetcs asBTopamMuM AaHHOM paboTbl Kak «HEWPOKOrHWTMBHAs mwudponorns cosHaHus». Kak
npeaynpexganu B ceoe Bpems Y. WeppuHrtoH n A.P. Jlypus, Takon nogxod K NOHUMaHNIO MEXaHW3MOB CO3HaHUS
cBsi3aH C puckoM adpdpekta «simple living». K «ONpoLLeHnio Xn3HW» MoAaTankuBarT, B YaCTHOCTM, TMNOTe3bl
ToXOecTBa (PM3NYECKOro M NMCUXUYECKOTO, Ha KOTOPbIE SIBHO UMM HESABHO onuparoTca MeTadopbl, Hagenswwme
MO3F TEMW WM MHbIMW MNCUMXOSIOTMYECKMMU XapaKTepucTukamu B pamkax Hewnodgunococun: ‘60apCTBYHOLLMM
MO3r’, ‘SMOLMOHArNbHbIA MO3I’, ‘KOTHUTUBHbIM MO3r M T.A. Hagexaa Ha obbsicHeHMe coaep)kaHusi NMCUXUYECKUX
SIBMEHMN cofepXaHuem Herlpor3nonormiyeckummn npoueccaMmm CTaHOBUTCHA WAMO30PHOW, €cnu  cTaBuTcs
crnegyoLwunn BoNpoc: kak amodarnbHbiti ‘Obpas mupa’ (A.H. JIeoHTbEB) c853aH ¢ pocmpaHCmMeeHHO-8PEeMEHHbIMU
napamempamu pabombel MO32a, 8 IMOM 4YUC/IEe C SI3bIKOM CEHCOPHbIX ModasibHocmel? VICTOPMKO-3BONOLMOHHBIN
aHanM3 U3NYeCKUX, OMOMOrMYECKNX, MEHTAmbHbIX M COLMaNbHbIX CUCTEM MO3BONSAET OOHApPYXWUTb 0O6LLy0
3aKOHOMEPHOCTb B pPas3BUTUMU 3TMX CUCTEM: KaXKObI HOBbIA YPOBEHb CUCTEMHOW CMOXHOCTW - 3TO HOBas
LeNTOCTHOCTb, XapakTepusylwascs cOOCTBEHHON (HEHOMEHOMOrMemn, 3aKOHbl KOTOPOW HE CBOAUMbI K 3aKOHaM
npegbigywero ypoBHsa. C nNO3MUMin  MCTOPUKO-3BOMIOLMOHHOIO nogxoda B pabote (1) obocHoBbiBaeTcs
HECOCTOATENbHOCTbL TUMOTE3bl TOXOECTBA MNCUXUYECKOW W Helpobuonormyeckon npeseHTaumi MHOroOMEepHOM
peanbHOCTY; (2) dopmynupyeTcs MeTogonornyeckass nosvums O HeCBOOMMOCTU MCUXUYECKUX (DEHOMEHOB K
PU3NONOrNYEeCcKkUM npoueccaMm Mo3ra, KOTOPbIA SBMSETCA TONbKO WMHCTPYMEHTOM No3HaHug; (3) obcyxaaeTtca
NO3MLNOHMPOBAHNE MCUXONOMUN B CEMbE HayK O padHoobpas3um XMBOTO, Kak OOHOM M3 HayK 00 YCTOMYMBOCTU U
pPa3sBUTMM CIOXHbIX CUCTEM, U3y4aloLLell 3aKOHOMEPHOCTU HapallMBaHUs NpeaganTyBHOMO NoTeHLMana XusHu, eé
BOCXOXAEHUA K nepcoHanusaumu; (4) paccmatpuBaeTcs 9BOMOLNOHHBIN CMbICIT MOPOXAEHMS NCUXNYECKOrO, B TOM
yucne KOHCTPYMpPOBaHUSA Mo3HaHvus, kKak gdewctBus (H.A. BepHWTENH), W CO3HaHUHA, Kak «OoXuaaHus
HenpeaBUAEHHOIOY.

UccnedosaHue ebinosiHeHO npu noddepxke epaHma PMH® Ne 16-06-00764 «Mcmopuko-380/H0LUOHHbIL
CUHMe3 pa3sumusi CJIOXHbIX CUCMeM KaK MemoOoJsio2usi coyuaibHO20 KOHCMPYyuposaHUsi eapuamugHOo20
obpa3sosaHus».

NEUROCOGNITIVE MYTHOLOGY, OF CONSCIOUSNESS
L Asmolov A. G.7, Shekhter, E. D.”, Chernorizov A. M.
Lomonosov Moscow State University, Moscow, Russia; agas@mail.ru

The actively developing interdisciplinary fields in modern science is the ‘cognitive neurophylosophy
consciousness’ (D. Dennett, John. Searle, D. Chalmers). This direction may be characterized as "neurocognitive
mythology of consciousness”. As warned at the time, C. Sherrington, and A. R. Luria, this approach to
understanding the mechanisms of consciousness is associated with the risk of the effect of "simple living" (SL). To
the "simplification of life (SL)" pushing, in particular, the hypothesis of the identity, mental and physical, that
explicitly or implicitly rely on metaphors that give the brain the or other psychological characteristics within
nepaprastai: 'waking the brain', 'emotional brain’, 'cognitive brain', etc. Hope the explanation of the content of
mental phenomena content of neurophysiological processes becomes illusory become of the following question:
how anodally 'Way of peace' (A. N. Leont'ev) is associated with spatial and temporal parameters of the brain,
including the language of sensory modalities? Historical and evolutionary analysis of the physical, biological,
mental and social systems, it is possible to detect a ‘General pattern’ in the development of these systems: each
new level of system complexity is a new integrity, characterized by their own phenomenology, laws which are not
reducible to the laws of the previous level. From the standpoint of historical and evolutionary approach the authors
(1) failure of the hypothesis of identity of the mental and neurobiological presentations of multi-dimensional reality;
(2) formulate a methodological position about the irreducibility of mental phenomena to physiological processes of
the brain, which is the only instrument of cognition; (3) discusse the positioning of psychology in the family of
Sciences on the diversity of the living as one of the Sciences of sustainability and the development of complex
systems, studying the patterns of building preadaptive potential of life, its rise to personalization; (4) considered the
evolutionary meaning of the mental generation, including design cognition as action (N.. Bernstein), and of
consciousness as a "standby emergency".

The study was performed with the support of RGNF grant Ne 16-06-00764 "Historical-evolutionary synthesis
the development of complex systems as a methodology of social construction variable education.”
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3BOJ1IOLII/I$| KAK BOCXO)KJJEHME K I1EPCOHAJ1I/I3ALI,I/IM
Acmonos Al , WexTep E. o', YepHopu3sos A. M.', NIbBoBa E.H.!
! MockoBckuit rocyaapCTBEHHbIN yHI/IBepCI/ITeT I/IMeHVI M.B. ﬂOMOHOCOBa Mocka, Poccusi; agas@mail.ru

CornacHo MOMOXEHUAM WUCTOPUKO-3BOMIOLUMOHHOrO nogaxoda (AcmonoB A.l.), akueHTbl KIacCcuU4eckoro
noaxoAa K 3BOOLMM NCUXUKN, C KOTOPbIM CBA3aHbl YHUKamNbHbIE JOCTMxkeHUs wkonbl 1. XKaxe, J1.C. Beirotckoro,
A.H. NeoHTbeBa, AOMKHbI ObiTb KAPOMHANBHO CMELLEHbI C U3YYEHUs] IBOMOLIMM NMCUXUKK, KaK TAaKOBOW (4TO GbINno
CAENaHoO U YTO HEBEPOSATHO BaXHO), Ha U3y4YeHMe MCUXUKK, Kak dpakTopa 3BOMOLUN XN3HU. Krod K NOHMMaHMio
YyernoBeka HadO WUCKaTb HE B HEM CaMOM, Kak HEeKOTOPOM aBTOHOMHOM OObeKkTe, a B TECHOM CBA3N C
nopoxaawLwmmm ero uamdeckumn, dMonormyecknmu, coumanbHbIMM U MEHTarnbHbIMU CUCTEMaMU, a Takke B
KOMMYHMKaUUAX 3TUX cucteM. CpaBHUTENbHbIN aHanu3 >XMBbIX CUCTEM pas3HOro nopsigka CroXHOCTM — OT
OTAENbHbIX OPraHM3mMoOB A0 WX COOOLEeCTB — CBMAETENbCTBYET O TOM, YTO 3TW LENTIOCTHOCTM (hopMUPYIOTCHA Ha
NPVHUMMNMANBHO pasHblX OCHOBaHMAX. EAuMHMUBI opraHm3ma, CcBsi3aHHble €eOuHCTBOM reHoma, obnagaioT
TOXAECTBEHHbIMU MOTEHLMAaNbHbIMU BO3MOXHOCTSAMU. X KOHKpeTHas cneuuwanusauusa NOMAHOCTbIO MoAvMHEHa
nHTepecam cuctembl. CoobLLECTBO YCTPOEHO MO-UMHOMY. Ero umeHbl M3HayamnbHO reHeTUYECKM HEMOBTOPUMBI U
JanbHeviwasi peHOMEHONOrMsi CoumManbHOCTM BO MHOrOM 3afdaeTcs MHAMBUAYanbHbIMW pPas3nuuvsiMu, KoTopble
ABNATCA 00s3aTeNbHbIM YCNOBMEM OOBEAMHEHUS OHTONOMMYECKM CaMOCTOSTENbHbIX 0coben B cOO6LLECTBO.
lMporpeccnBHasa 3BOMIOLNSA XMBbIX CUCTEM XapakTepusyeTcd [OBMXEHMEM OT u3Myeckon BapuaTMBHOCTM
WHOVBUOOB K MEHTaNbHOM YHUKANbHOCTU KaXXOOW NWYHOCTWM. JTOT MNpoLecC OnpedenseT cregylolmi BUTOK
3BOJIOLNM CINOXHbIX CUCTEM — MEPEXOA OT AHOHMMHBIX K MEPCOHUMULMPOBAHHBIM OObLEANHEHUSIM, B KOTOPbIX
LEHHOCTbIO SABMNSETCA HE CTONbKO NPOAYKTUBHOCTb AencTBui ‘fpyroro’ (kak B aHOHMMHbIX COObLLECTBaX), CKONbKO
HEMOBTOPUMOCTb €ro fNYHOCTU. Takum 0Bpa3om, Mporpecc CBA3aH C BOCXOXAEHUMEM OT 06Ee3NMYEHHOCTM K
OOpeTeHnto HEemnoBTOPMMOro «HA» B Mpouecce coumarnbHbiX B3auMoaencTBun. B oTtnnume ot  gpyrux
MrekonutawLwmx, nogn (M Tonbko noam) obpasyloT ocobble NepcoHUUUMPOBaHHBLIE LENOCTHOCTM, XapakTep
KOTOPbIX MOXHO MOHATb, paccMaTpuBasi MIMYHOCTb, KaK YHUKAINbHYIO e4MHULY XMBOW COLManbHON CUCTEMBI. Takum
obpasom, kayvecmeeHHoe npeobpasoeaHue couuaribHbIX CUCMEM C853aHO He C pa3Hoobpa3zuem goobuje, a ¢
OoMuHUpO8aHUeM 8apuamueHOCcmuU, 00y Cri08/1€HHbLIM Pa3guUMUEM rCUXUKU.

UccnedosaHue e6binonHeHo npu noddepxke epaHma PIH® Ne 16-06-00764 «Mcmopuko-3801H0UUOHHbIL
CUHMe3 pa3sumusi CJIOXHbIX CUCMeM KaK MemoOosio2usi coyuariibHO20 KOHCMPYyuposaHuUsi eapuamugHOo20
obpasosaHus».

EVOLUTION AS THE ASCENT TO PERSONALIZE L
Asmolov A. G, Shekhter, E. D.”. Chernorizov A. M.”, Lvova E. N.
Lomonosov Moscow State University, Moscow, Russia; agas@mail.ru

In accordance with the provisions of the historical-evolutionary approach (A. G. Asmolov), the emphasis of
the classical approach to the evolution of the psyche, which is associated with the unique achievements of the
school P. Jean, L. S. Vygotsky, A. N. Leontiev, needs to be radically shifted from the study of the evolution of mind
as such (what was done and what is incredibly important), the study of the psyche as a factor of the evolution of
life. The key to the understanding of man is not in himself, as some Autonomous object, and in close connection
with generating his physical, biological, social and mental systems, and the communications of these systems.
Comparative analysis of living systems of a different order of complexity — from individual organisms to their
communities — indicates that these integrities are formed on fundamentally different grounds. Units of an organism
connected with the unity of the genome have identical potential. Their particular specialization is completely
subordinated to the interests of the system. The community is arranged differently. Its members initially genetically
unique and further the phenomenology of sociality is mainly caused by individual differences, which are a
prerequisite of unification of ontologically separate individuals in the community. The progressive evolution of living
systems is characterized by the movement from the physical variability of individuals to the mental uniqueness of
each person. This process defines the next evolution of complex systems — the transition from anonymous to
personalized associations in which value is not so much the productivity of action ‘Other’ (as in the anonymous
community), but the uniqueness of his personality. Thus, progress is associated with the ascent from anonymity to
finding a unique "I" in the process of social interactions. Unlike other mammals, humans (and only humans) form a
special personalized integrity, the nature of which can be understood by considering the person as a unigue unit of
a living social system. Thus, the qualitative transformation of social systems is not due to diversity in General, and
the dominance variance, due to the development of the psyche.

The study was performed with the support of RGNF grant Ne 16-06-00764 "Historical-evolutionary synthesis
the development of complex systems as a methodology of social construction variable education.”

OCOBEHHOCTU METABOJIU3SMA NAJNTYPOHAHA B NOYKE B YCITOBUAX OENCTBUA
FMKOKOKOPTUKOMNOOB Y BA3ONPECCUH-OE®PULUNTHDBIX KPbIC
BabuHa A.B., llaBpuHeHko B.A., KazapuHoB B.W.
depnepanbHoe rocygapcTBeHHOE aBTOHOMHOE 0Opa3oBaTenbHOE yYpeXaeHUe BbiclLero obpasoBaHms
«HoBocnbupcknii HauMoHanNbHbIM UCCNefOBaTENbCKUI rocyaapcTBeHHbIV yHuBepeuTeT» (HIY), HoBocnGupck,
Poccus; allium@list.ru

HelporunodumsapHbln  rOpMOH  Ba30MPeCcCUH  SIBNAETCH  OCHOBHbIM  PErynsaTtopoM  OCMOTUYECKOW
NPOHULAEMOCTM B anuTenuu cobupartenbHbiXx Tpybok mnoyku mrekonutawwmx. Css3biBadgCb C MeMOpaHHbIM
peLenTopoM, Ba30MPECCUMH aKTMBUPYEeT LUeMb BHYTPUKIETOYHbIX COObITUIA, NPMBOOAWMX K BCTPauBaHWUio
aKBarnopuHOB M U3MEHEHWI0O OCMOTMYECKOro TOoka BoAbl. BTopbiM cyllecTBeHHbIM BapbepoM [ns Toka BoAbl
SABMAIOTCA MHTepCcTUUManbHble rMUKO3aMUHOMMMKaHbl. B HacTosilee Bpems akTMBHO M3y4alTCs MOAYNSATOPbI
rmgpoocMoTuryeckoro acpdekrta Ba3onpeccuHa, OgHNUM U3 KOTOPLIX SBIISIOTCS MMIOKOKOpTUKOMAbl. B gaHHon paboTte
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n3yyarnocb BNUSIHUE 3HAOTEHHbLIX W 3K30TEHHbIX TOKOKOPTMKOMAOB Ha YPOBEHb 3JKCMPECCMM OCHOBHbBIX FEHOB
|\6/|eTa60nwsma rmanypoHaHa (HAS2, Hyal1, Hyal2, reHa B-rntokypoHnaasbl), COCTaBMSAOLWEro MHTEPCTMLMANbHbIN
apbep.

OKCNepMMEHTbI BbINOSMIHEHbI Ha MOMOBO3perbiX FOMO3UIOTHBIX Kpbicax NUHUKM BbpatTnbopo, nuLeHHbIX
3HOOreHHOro Ba3onpeccuHa BCreacTBME AeNeuny ryaHnHa B KogupyloLweM reHe, ¢ cobniogeHnem XenbCUHKCKON
Jeknapaumm O ryMmaHHOM OTHOLLEHUWN K XXMBOTHbIM. [N nayvyeHust BNUAHUSA TIIOKOKOPTUKOUAO0B Ha Ba30MNpeCCUH-
eduunTHBIX Kpbic BpaTTnGopo BBOAWMN BHYTPUMbILLEYHO CUHTETUYECKUMN TMIOKOKOPTUKOUA AEKCaMeTa3oH, He
obnagarwmn MMHEPanoKOPTUKOMAHON akTMBHOCTbLI. VHbekunn npoussogunu B gosupoBke 0,1 mr/100 r Beca
KMBOTHOTO OBa pa3a B CYTKM B TeyeHue 2 CyToK. [Onsa u3yyeHus BRMSHWUSA 3HAOTEHHbIX [MHOKOKOPTMKOMAOB
XMBOTHbIE NOABEpranncb AervapataynmoHHOMY CTpeccy B TedeHne 48 yacoB. bbinv nocTtaBneHbl 3KCNEPUMEHTBI C
[OBYCTOPOHHEN aipeHanakroMmen, No3BONSIOLNE UCKMIOYUTb BMSIHUE TNIOKOKOPTUKOMAOB Ha paboTy MOYeEK.

MonyyeHHble [aHHblE yKa3biBAlOT Ha OTCYTCTBME perynsumm akcnpeccun MPHK reHoB kaTtabomnumama
rmanypoHoBoi kucnotbl (Hyal1, Hyal2) B nodke kpbic BpaTttnbopo B ycnoBusix OEWCTBUS TITHOKOKOPTMKOMOOB
(OernppaTtaunoHHbIN CTPecC U BBeAEHME AeKCaMeTa3oHa).

M3onupoBaHHasa akTvBauusi rMIOKOKOPTUKOUOHBIX PeLenTopoB (4eKcamMeTa3oH Ha (oHe agpeHarnakToMum)
BbI3bIBAET JOCTOBEPHOE CHWXEHWE YypoBHS akcnpeccun MPHK reHa HAS2 Bo BHyTpeHHEM MO3roBOM BeLlecTBe
MOYKM HE3aBUCMMO OT YPOBHS 3HAOrEHHOrO0 Ba30MPECCMHA, YTO BblPaXaeTCs YMEHbLUEHUMEM TMCTOXUMUYECKM
BbISIBNAEMOrO rmanypoHaHa 1 noBbILWaeT NPOHNLLAEMOCTb MHTEePCTMLManbLHOro 6apbepa aAngd Toka BoAbl.

RENAL HYALURONAN METABOLISM UNDER GLUCOCORTICOID ACTION IN VASOPRESSIN-DEFICIENT
RAT
Babina A.V., Lavrinenko V.A., Kazarinov V.I.
Novosibirsk State University (NSU), Novosibirsk, Russia; allium@list.ru

Neurohypophyseal hormone vasopressin is the main regulator of osmotic permeability in mammalian
collecting duct epithelium. Vasopressin connects membrane receptors and initiates intracellular event chain, which
results in aquaporin translocation and the change of water osmotic flow. The second important barrier for water
flow is interstitial glycosaminoglycan layer. Nowadays vasopressin hydroosmotic effect modulators are studied very
actively, including glucocorticoids. In the present study, endogenous and exogenous glucocorticoid action on the
expression level of the main hyaluronan metabolism genes (HAS2, Hyall, Hyal2, GusB) was studied.

Experiments were carried out on adult homozygous Brattleboro rats with hereditary hypothalamic diabetes
insipidus lacking endogenous neurohypophyseal hormone. The study was carried out in accordance with the
European Convention for Protection of Vertebrates used for Experimental and Other Purposes. Synthetical
glucocorticoid dexamethasone, which does not possess mineralocorticoid action, was injected (0.1 mg/100 g
intramuscularly, 2 times a day for 2 days). Dehydration stress during 48 hours was used for study of endogenous
?Iuco_corticoid action. Bilateral adrenalectomy was carried out for investigation of glucocorticoid influence on kidney
unction.

Obtained results indicate the absence of hyaluronan catabolism gene RNA expression (Hyall, Hyal2) in
Brattleboro rat kidney under glucocorticoid action (dehydration stress and dexamethasone administration).

Isolated activation of glucocorticoid receptors (dexamethasone combined with adrenalectomy) leads to
significant decrease of HAS2 RNA level in renal inner medulla independently of endogenous vasopressin level.
This fact is expressed in the decrease of histochemical-revealed hyaluronan and increase interstitial barrier
permeability for water flow.

NMPEOBNAOAHUE NNEBOU NONOBUHBLI 3PUTEJNIBHOIO NMOJIA MO MOKA3ATENAM OKYJIOMOTOPHOU
AKTMBHOCTU NPU BOCNPUATUN NNL
BabkuHa Y.[1.
WHCTUTYT Meamko-6uonormyeckux uccnegosaHun, CeBepHbin (ApKTudecknin) doegepanbHbIi yHUBEPCUTET MMEHU
M.B. JlomoHocoBa, ApxaHrenbck, Poccus; u.babkina@narfu.ru

M3yyannce ABMXEHUS rMa3 y YernoBeka B NpoLecce OCYLLECTBIIEHNS Takon BUONormMyeckn n NCUXonorniecku
Ba)XHOW (QYHKUUK, Kak BOCMpUATME nuuy. B HayyHOW nuTepaType OnucaHo MpenMyLLEeCTBO JIEBON MOSIOBUHbI
3pUTENBHONO MONSA NPW OUEHKE BbIPAXEHWs nuua, KateropusaumM nuy M B Uenom npu  cBoboaHOM
paccmartpuBaHun. Bonpoc o npuumHax paHHoro addekta ocTaércs OTKpbIThiIM. B gaHHOM uvccnepoBaHum
u3yyanacb CBs3b NpeobnagaHuns NEBON NMOMOBMHbBI 3PUTENBHOMO MO C KaTeropuen nuy, (3Hakomoe, He3HaKoMoe
N coOCTBEHHOE), a Takke C pakypcoM (HOpMarbHO OPWEHTUPOBAHHOE W300paXeHue WNn ero 3epkanbHoe
oTobpaxeHue).

Beino obcnepgoBaHo 43 yenoseka (13 woHowel, 30 gesywek) B Bo3pacte oT 19 go 25 net (M=21,6 +2,2).
MpeaobsaBnsanunck gotorpadumn 10 He3HAKOMbIX NKL, 3 XOPOLLO 3HaKOMbIX, 1 doTorpadus cobCcTBEHHOro nuua - B
HOpManbHOM paKypce M B 3epKanbHOM OTobpaeHun (Bcero 28 CTUMYFOB) C yKa3aHMEM MPOCMOTPETb Psif
doTorpacun (cBobogHoe paccmaTpuBaHue). AnutenbHOCTb NpeabsiBNeHust ctumyna — 5 c¢. Peructpaums
OKYITOMOTOPHOW aKTUBHOCTW NpPou3BoaMMnack ¢ nomollbto antpekepa SMI RED 500 (vyactoTta guckpetmsaumm 500
lu). Cratuctuyeckas obpabotka npomssogunace B IBM SPSS for Windows 22.0 (kputepum dpugmana, T-
KpuTepui BunknkcoHa).

BbisiBreHo 3HauMmoe npeobnagaHve neBou NONOBUHbBI 3pUTENBLHOMO NONSA NpwM BocnpusaTuun nuu. B cpeaHem
39,4% BpemeHu dukcaumi NpUXoauriocb Ha npasByl NOMnoBuHYy, 452% — Ha neByw (15,4% - cdukcaumm BHe
ctumyna). BenuunHa aToro npeobnagaHus cBA3aHa C kaTteropuen (3HaAaKOMOe, He3Hakomoe, COOCTBEHHOE) u
pakypcoMm CTMMyna (HOopMarbHbIW, 3epkanbHbiv). 10 ANUTENbHOCTM NpocMaTpuBaHus, oOWemy BpemMeHu U
KOonnyecTBy uKkcauni nNpPenMyLLecTBO NEBOW MOMOBUHbI BbIPAXEHO CUNbHEE AN HEe3HaKkoMoro nuua u
COBCTBEHHOIO, U MeHbLUEe — AN 3HakoMoro. [pn BoCnpuaTUM HE3HAKOMOrO nuua npeobrnagaHue neBon NONoOBUHbI
CuUnbHee BbIPaXEHO NpU HOpMasrbHOM pakypce (Nno cpegHen AnuTenbHOCTU dmkcaumn). pu BoCnpuATUM
CODCTBEHHOrO Nuua JaHHas TeHAeHUus BblpaxeHa eweé B Oonblier CTEeneHn — MpuM HOpMalnbHOM pakypce
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npeobnagaHne NeBow NOMOBUHbBI MO CPeAHEN ONUTENBbHOCTU hUKCaLMIA BbIpaXXEHO CUITbHEe, YeM Npu BOCMIPUATUN
3epKanbHoro otobpaxeHusi. B cnyyae co 3HakOMbIM NULOM, HaNpPOTUB — MPEUMYLLECTBO JIEBOW MOJTOBUHbI
CunbHee BblpaXeHO ANns 3epKanbHOro pakypca (no cpegHen AnuTenbHOCTU dukcauuin n obien AnuMTenbHOCTH
dukcauyun). Takum obpasom, acdpdekt npeobnagaHMss nNEeBOW MOMOBMHbI Bbile AMS fvua, BUOMMOIMO B
HEMNpPMBLIYHOM paKypce, a Takke AN HE3HAKOMbIX (B CPABHEHUM CO 3HAKOMbIMM) NULL U MOXET ObITb CBSA3aH C
BOCMNpUSITUEM HOBOIro 0bbeKTa.

LEFT VISUAL FIELD DOMINANCE IN OCULOMOTOR ACTIVITY DURING FACE PERCEPTION
Babkina U.D.
Institute of Medical and Biological Research, Northern (Arctic) Federal University named after M.V. Lomonosov,
Arkhangelsk, Russia; u.babkina@narfu.ru

We have studied eye movements in humans during performance of such a biologically and psychologically
important task as face perception. A dominance of left half of visual field for facial expressions recognition, face
categorization and just for free viewing is widely described in the scientific literature._The cause of this effect
remains unexplored. The present study examined the relation of the left half dominance effect and face category
(familiar, unfamiliar and self-face), as well as orientation (a normally oriented image or a mirror reversed one).

The study involved 43 participants (13 male, 30 female) with age ranging from 19 to 25 years (M=21,6+2,2).
Participants viewed 10 pictures of unfamiliar faces, 3 pictures of familiar ones, and 1 their own faces picture — all
normally oriented and mirror reversed (28 stimuli in general), and were asked to see series of photographs (free
viewing). Stimulus presentation duration was 5 seconds. Eye movements were monitored with the SMI RED 500
eye-tracker (sampling rate 500 Hz). Statistical processing was performed by IBM SPSS for Windows 22.0
(Friedman test, Wilcoxon signed-rank test).

The results showed a significant prevalence of the left visual field in face perception. On average, 39.4% of
fixation time was in the right half, 45.2% in the left one (15.4% of fixation time was outside the stimulus).The
magnitude of that prevalence is related to the categories (familiar, unfamiliar, self) and orientation of the stimulus
(normal, mirror reversed). The left visual field dominance in glance duration, total fixation time and fixation count is
more pronounced for unfamiliar faces and for self-face. Regarding of unfamiliar face perception, the dominance of
the left visual field is more evident in the normal orientation (in average fixation duration). In the case of self-face
perception, this tendency is even more prominent - for the normally oriented stimuli the left half dominance in
average fixation duration is more pronounced than in the perception of mirror reflected stimuli. For familiar face the
opposite tendency was observed - the left half dominance for mirror reversed faces was more prominent (in
average fixation duration and total fixation duration). Thus, the effect of left visual field dominance seems to be
higher for face, visible in an unusual angle and for unknown (compared with the familiar) faces and may be
associated with the perception of a new object.

BIMUAHUE OOPCAINNIbHOIO AMUIOANTO®YIANNbHOIO NYTU U CYNPAONTUYECKOIO AOPA
TMNOTAJTIAMYCA HA BbINMOJIHEHUE NMUTLEBOIO BbIPABOTAHHOIO HABbLIKA
Bbaruposa P.M.

AsepbarigxaHckas MocynapcTeeHHas Akagemus ®uanyeckorn KynbTtypel u Cnopra, kadeapa
«MeaumumnHckme n buonornyeckne Haykm» baky, AsepbangxaH, rafiga bagiroval@mail.ru

C uenblo unsyyeHusa ponu gopcanbHoro amurganodyranbHoro nytu (OAl) M cynpaontuyeckoro sapa
rmnotanamyca (CO) Ha ncnonHeHve BbIpabOTaHHOrO MUTLEBOrO HaBblka NPOM3BOAMMACH INEKTPOCTUMYMALMS 1
ANEKTPONUTMYECKOE paspyLLeHne uccrnegyemMblx obnacten Mosra Ha POHe NCMONTHEHNS MUTLEBOIrO HaBbIKa.

PesynbTatbl NpoBeAeHHbIX UCCnefoBaHWiA Nokasanu, YTo BO3AENCTBME anekTpuyeckoro ctumyna Ha Al n
SO BbI3bIBanNo nNosiBNeHMe aMoLMoHanbHoro 6ecrnokorcTBa: Kponuk obHioxuBar, o6rmabiBan CTapTOBbLIN OTCEK
3KCNEePUMEHTanbHON Kamepbl, NPUMNOAHMMArCS Ha 3aHMe Nnanbl, NbITasgCb NEPENPbLIrHYThL Yepes3 3aKpbITYHO ABEPb.
Mpn nogave ycnoBHOro pasgpaxutens XMBOTHOE BbIMOMHANO NMUTbEBOW HaBbIK U BbiNMBan BOAYy M3 nounku. B
CBSI3W C 3TUM MNaTeHTHbI nepuon peakumm yeBenuumeancsa ¢ 1,2 + 0,07 go 3,23 + 0,07cek, 6e3 nameHeHus
OCTaBarocb Bpems, 3aTpayeHHOe Ha NPbPKOK U NobexKy, nakaHme n obpaTtHoe BO3BpaLLeHMe, KOTOPOoe B CpeaHeEM
coctasuno 3,3 + 0,07 ; 20,0 £ 0,15 n 4,13 £ 0,09 cek cooTBeTCTBEHHO. Perncrpauns konvdectsa noTpebreHHoN
BOAbl Nokasana cnefywouwee: anektpoctumynsaums SO, Takke kak v OAl, npuBeno K [ONOAHUTENbHOMY
notpebneHno BoAabl NO CPaBHEHMIO C KOHTPOSbHBIM YPOBHEM, KOTOPLIN YBENUYUICS B ABa pa3a 1 3a BECb Nepuof
akcnepumeHTa coctaenan 220-250 mn. lpu paspywenun OAM n CO BOAHOOENPEBMPOBAHHbLIE XXMBOTHbIE HE
NposIBNANW NPU3HaKoB dMouuoHanbHoro 6ecnokoncTaa. Npu nogaye 3ByKOBOrO CUrHamna XMBOTHbIE pearMpoBanm
c OonbluMM naTeHTHbIM nepuogom - 3,97+0,11 Bmecto 1,27+0,07 cek. YBenuuMBanocb Takke W Bpems,
3aTpadeHHoe Ha npbbkok-nobexky - ¢ 3,29 + 0,07 go 5,5 + 0,08 cek; nakaHue - ot 20,07 + 0,17 go 32,5 + 0,33 cek
n obpatHoe BosBpaweHne - ¢ 0,41 + 0,1 go 7,53 = 0,1cek. Pa3pyweHne SO npuMBOAMIO K 3HAYUTENBHOMY
CHWXXEHMIO KorMdecTBa noTpebrnssieMon Bogbl MO cpaBHeEHMIO ¢ noBpexaeHvem AN, kotopoe coctasnsano 60-70
Mn BMmecto 120 mn B Hopme. [IBycTopoHHee paspyweHne SO npuBeno K TOPMOXEHUIO WCMOMHEHUS
BblpaboTaHHOro NMTLEBOrO pedhrekca. B aTom cnyyae Kponuk He uckan NousnKy, B TO BpeMs Kak Boga Haxogunach
B MOWIIKE, N OTKa3bIBarioCb OT HEe, HECMOTPS Ha BOAHYIO AenpuyBaLy.

lMony4eHHble OaHHble ykasbiBalOT Ha AunddepeHumnansHoe BnusHne SO n OAl Ha NUTLEBOW YCMOBHLIN
pednekc n onpeaerneHHyto pornb SO B npouecce PopMUPOBaHNSA NMTLEBON MOTUBUPOBAHHOTO NOBEAEHNS.

INFLUENCE OF THE DORSAL AMIGDALOFUGAL WAYS AND SUPRAOPTIC NUCLEUS OF
HYPOTHALAMUS ON THE FULFILLMENT OF INDUCED DRINKING REFLEX
Bagirova R.M.
Azerbaijan State Academy of Physical Culture and Sports, Department of "Medical and biological sciences" Baku,
Azerbaijan, rafiga_bagiroval@mail.ru
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For the purpose of studying the role of dorsal amygdalofugal way (DAW) and supraoptic nucleus of
hypothalamus (SO) on the fulfilment of the induced drinking reflex electrostimulation and electrolytic destruction of
the studied brain regions were conducted under the conditions of realization of conditioned drinking reflex.

The results of the conducted studies have shown that the impact of electrical stimulus on DAW and SO
caused the appearance of the sign of emotional anxiety: the rabbit sniffed, licked the starting section of the
experimental box, raised on its hind feet trying to jump over the closed door. When conditioned stimulus was given
the animal fulfilled drinking skill, drinking the water from the trough. In this connection latency period of reaction
increased from 1,2+0,07 up to 3,23+0,07sec, without changing remained the time spent on jump and run, licking
and return, which averaged 3,3+0,07; 20,0+0,15 and 4,13+0,09 sec correspondingly. The registration of the amount
of the consumed water showed the following: electrostimulation of SO unlike DAW caused additional intake of
water as compared to the control level which increased two times all the period of experiment and made 220-250
ml. Under the electrolytic destruction of DAW and SO preliminarly water-deprived animals which placed in the
experimental box did not show any signs of emotional excitation. To the given sound signal the animal responded
with large latency: 3,97+0,11 instead of 1,27+0,07 sec. The time spent on the jump-run also increased from
3,29+0,07 up to 5,5+0,08 sec; licking — from 20,07+0,17 up to 32,5+0,33 sec and returning from 0,41+0,1 up to
7,53+0,1 sec. Destruction of SO bed to considerable decreasing of the amount of consumed water as compared to
DAW which made 60-70 ml insteadof 120 ml in norm.

Bilateral destruction of SO led to inhibition of the folfiiment of induced drinking reflex. In this case the rabbit
did not search the through, while water was given it refused from it through the animal had pronounced drinking
motivation before the destruction.

The data obtained point to the differential effect of SO and DAW on drinking conditioned reflex and to some
role of SO in the process of formation of drinking motivated behavior.

AHANNU3 BOCCTAHOBUTEJNIbHOIO NEPUOAA NOCIIE BbIMNOJIHEHUA ®YHKLUUOHAINBLHOW NMPOELI
PWC;7o
Barnposa P.M., MamepgoBa I'.P., Fl;ceiu-loaa I.r., racaHoesa M.A.
AzepbanmkaHckas N'ocygapcTBeHHas AkageMust Puaundeckon KynbTypbl 1 CnopTa, kadeapa
«MepguuuHckne n buonormdeckne Haykmy». baky, AsepbangxaH, rafiga bagiroval @mail.ru

C uenblo MccnegoBaHMs NPOLLECCOB BOCCTAaHOBMNEHUSA (PM3NOMNOrMYECKUX NokasaTernen nocrne BbINOMHEHUS
YHKLUMOHaNbHOW npobbl HamMu MNPOM3BOAMIIOCH W3MEPEHWE 4YacToTbl cepAaeyHbiX cokpaweHun (HYCC) wu
aptepuansHoro gasnexus (Al) 4o 1 nocne BbINONHEHUSA BenoapromeTpuyeckon npobsl PWC 7.

CpenHue nokaszatenu YCC nokos B Hawmx 3KcrnepuMmeHTax BapbupoBanu B npegenax 70-80 ygapos B
MUWHYTY, OJHAKO, Y HEKOTOpblX GackeTOONMCTOB Obina BbisiIBNEHA SIPKO BblpakeHHas Opagukapaus, nynbc Ha
ypoBHe 60-64 yo/muH. ALl, nsmepsemoe y obcrnegyemMbix B MOKOE, COOTBETCTBOBANO HopMe n coctasnano 110/70-
120/80 MM pT.cT. Y HeKOTOpblX Habnwpanocb XxapakTepHoe ANA TPEHVMPOBAaHHbLIX CMOPTCMEHOB CHWXEHHOE
nasneHve — 100/60 mm pT.cT. B nepBble MUHYTLI nocne BbinonHeHus Tecta PWCy,, UCC n ALl nosbiwanucb 1
cocTtaBnanu cooTtBeTcTBeHHO: 110-160 ypapos B MuHyTy K 140/80. [lpupoct YCC nocne BbINOMHEHUSA
BenoapromeTpuyeckon npobul coctaenan 57-100%, a AL 14-27%. B Hopme npu dusundeckon Harpyske HCC n AL}
MEHSI0TCA OOHOHarNpaBneHo.

Bonblloe 3HavyeHMe MMeeT aHanM3 BOCCTAHOBUTENbLHOro nepuoga nocne BbINONHEHUS (YHKUMOHAaNbHOW
npo6bl. JansHenwme HabnogeHs nokasanu, YTO BOCCTAaHOBIEHUE MyNbca MO OKOHYaHUKU BENO3PrOMETPUYECKON
npobbl y OAHOM rpynnbl CNOPTCMEHOB 3aBepwanocb Ha 10-15 muHyTe oTabixa, apyron — 20-25 MuHyTax.
ApTepuanbHoe faBneHue, B OOMbLUMHCTBE CryyaeB, OOCTUrano BenuumH nokost Ha 10-25 muHyTax. B Hawwmx
3KCMepMMeHTax MnokasaHa 3aBMCUMOCTb 3HauyeHun yposHs PWCi,, oT BpeMeHun BoccTtaHoBrneHua YCC. CpegHue
3HayeHus PWCi;, oTpaxanucb B yBenuyeHuuM BpemMeHu BoccTaHoBneHun YCC u ALl OO MCXOOHOro YpPOBHA.
OnuTenbHOCTb BOCCTAHOBMEHMS 3aBUCUT, MNpexne BCEero, OT MHTEHCMBHOCTU Harpysku, OT aKTUBHOCTMU
uccnegyemMoro nvua npu eé BbINOMHEHUUM N OT (PYHKUMOHANbHOIO COCTOSIHUS CepaevHO-COCYOMCTOW CUCTEMbI.
Yem ObicTpee BOCCTaHaBnMBaeTcst A0 UCxOoaHbiXx BenuyinH YUCC un ypoBeHb All, Tem Bbiwe (YyHKUMOHANbHOe
COCTOsIHME CepaeyvHO-COCyaUCTONM CUCTEMbI, YTO OTpaaeTcs B BbICOKMX nokasaTtenax PWC.;,. MowHocTb
a5pOo0HbLIX MpoLEeccoB onpefenseT ObICTPOTY BOCCTAHOBMNEHUST N NIUKBMAALMW KMCIIOPOOHOro gornra. B ycnoBusix
aHa3poOHoN Harpy3kn HaobopoT, 3HavyeHus Al 1 YCC pe3ko NoBbILLAKTCS, YTO CBUAETENBCTBYET O HACTYMNIIEHUN
YTOMMEHNSI.

MpeagnonaraeTcsa, 4YTO agantaumsi opraHM3aMa K BbIMOSIHEHUIO TECTMPYIOLLEN Harpysku, NposBnsieTcs B
a[leKBaTHOM peakumm cepaeyHO-COCYOMCTOM CUCTEMBbI, COMMAacHO B3aMMOCBSA3aHHOTO ONTUMASIbHOr0 M3MEHEHUS
YCC n Al. OcobeHHO xapaKkTepHO 3TO NPOSIBNSETCS Y CIOPTCMEHOB BbICOKOW KBanudurKaumm.

ANALYSIS OF RECOVERY PERIOD AFTER EXECUTION OF FUNCTIONAL TESTS PWC;4o
Bagirova R.M., Mamedova G.R., Guseynova G.G., Gasanova M.A.
Azerbaijan State Academy of Physical Culture and Sports, Department of "Medical and biological sciences” Baku,
Azerbaijan, rafiga_bagiroval@mail.ru

In order to restore physiological processes studies indicators after execution of functional test we measured
the of heart rate (HR) and blood pressure (BP) before and after the bicycle ergometric test PWC .

Average values resting of heart rate in our experiments varied in the range of 70-80 beats per minute,
however at some basketball players was detected a pronounced bradycardia , a pulse at the level of 60-64
beats/min. Blood pressure measured in the subjects at rest, in line with the norm and was 110/70-120/80 mmHg. In
some was observed typical for trained athletes

reducing pressure - 100/60 mm Hg. In the first minutes after the test PWC170 heart rate and blood pressure
increases and were respectively: 110-160 beats per minute and 140/80. Increase in heart rate after a bicycle stress
test was 57-100% and 14-27% of blood pressure. Normally during exertion heart rate and blood pressure changes
unidirectionally.
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Of great importance is the analysis of the recovery period after the functional test. Further observations
showed that the recovery pulse at the end of bicycle ergometric test in one group of athletes ended with a 10-15
minute of rest, the other - 20-25 minutes. The blood pressure, in most cases reaches a value on the resting on 10-
25 minutes. In our experiments shows the dependence values of PWC,, level of heart rate recovery time. Average
values of PWC,;, were reflected in increase recovery time of heart rate and blood pressure to the baseline level.
The duration of the recovery depends first of all on the intensity of the load, the activity of a subject when it is
executed and the functional state of the cardiovascular system. The quicker is restored to the initial values of heart
rate and blood pressure, the greater functional state of the cardiovascular system, which is reflected in high rates of
PWC,i,. Power of aerobic processes determines the speed of recovery and liquidation of oxygen debt. In
anaerobic conditions, of load the contrary, the values of blood pressure and heart rate will rise sharply, indicating
that the occurrence of fatigue.

It is assumed that the adaptation the organism to carry out the test of load, manifested in an adequate
reaction of the cardiovascular system, according to an interconnected of optimum changes in heart rate and blood
pressure. Especially characteristic is manifested in highly skilled athletes.

QPPEKT ECbKOBA-3UHYEHKO B ONMUCAHUN XAOTUYECKOU AMHAMUKU HEMPOU3BOJIbHbIX
ABWXEHUU YEINNOBEKA
BaxeHoBa A.E., UpxxaHoBa [.T., AnueB A.A., CamcoHoB U.H.
BrogkeTHoe yupexaeHue Bbicliero obpasoBaHusa XaHTbli-MaHcuickoro aBToHoMHoro okpyra — Korpbl «CypryTckui
rocyaapcTBeHHbI yHUBepcuTeT», . CypryT, Poccusi; ae_bazhenova@mail.ru

B cpaBHUTENBHOM aHanmn3e n3y4yeHbl 0COBEHHOCTU XaOTMYECKOM AUHAMUKM NapaMeTpPOB HEPBHO-MbILLEYHON
cucTeMbl (Ha npuMepe Tpemopa) ABYX rpynn XeHWuH. uHaMmka HeNnpomn3BOSbHBIX MUKPOOBWKEHUA KOHEYHOCTEN
(Tpemopa nanbLeB pykK) Kak B pexunme penakcauun, Tak U Npu cTaTMYecKon Harpyske, NposiBNsAnack B U3MEHEHUN
yncna (k) «coBnageHun» NPou3BOSbHBIX Nap BbIOOPOK, KOTOpble (Mapbl) MOXHO OTHECTWU K OOHOW reHeparnbHoOn
COBOKynHocTW. [lpy 3TOM, caMuM Tpemoporpammbl Kak B CMOKOWHOM COCTOSIHUWM, TaK W TMpWU  Harpyske
OEeMOHCTpupoBanu rnobanbHyl0 CTAaTUCTUYECKYD HEYCTOMYMBOCTb BbIGOPOK (MX CTATUCTMYECKUX (OYHKLUNA
pacnpegenexus f(x)). MNMonyyaemble BbIOOPKM B OOHOM 3KCMEPUMEHTE HEBO3MOXHO MPOU3BOJSIBHO MOBTOPUTHL B
cnegywouwem (C aHanorMyHbIM romMeocTtasoM). ITO MNpPeAcTaBnsieT KONMMYECTBEHHYD Mepy addekta EcbkoBa-
3VHYEHKO B aHanmM3e XaoTUYeCKM W3MEHSAILWUXCA CTaTUCTMYECKMX (YHKUMWA pacnpedenenns BblIOOpoK
Tpemoporpamm.

B akcnepumeHTe npuHsanu ydactme 15 yenosek, y Kaxgoro peructpuposancs Tpemop 15 pa3 6e3 Harpysku u
15 pa3 B ycCnoBusIX CTaTMYECKUX Harpy3ok, KOTOpble npeacTaBnsanu cobon yaepxaHue rpysa B 300 r,
NoABELLEHHOIO Ha yKa3aTerbHOM nanbLe KUCTU, B TedeHue 5 cekyHa. [Npu Mcnonb3oBaHUyM HEMapameTpU4eckoro
MapHOro CpaBHEHMSI C MOMOLLbLI0 KpuTepust BunkokcoHa, B kaxdow cepum akcnepumeHta 6binv nomnyyeHb 15
Tabnuu, B KOTOPLIX NpeacTaBneHbl pe3ynbTaThl pacyeTa maTpul (15x15) napHoro cpaBHeHMS TPEMOPOrpaMm.

Bbinn paccuntaHbl cpegHuMe uucna COBMafgeHW MNpou3BOSibHbIX Nap Bblibopok (<k>) u cTaHgapTHble
OTKMNOHeHUs 0 Aanga Bcex 15-Tv matpuy 6e3 Harpyskm M B ycrnoBusix Bosgenctsust Harpyskm B 300 r, koTopble
nokasanu yBenuyeHue 4yucna k nmap coBnageHun BbIGOPOK TPEMOPOrpamMm B YCIIOBUSAX CTATUYECKOW Harpysku
noytn B ABa pa3a. BbisBNeHo uameHeHne umcna Kk coBnageHun Mpou3BOSIbHbIX Nap BbIOOPOK B CMOKOMHOM
COCTOSIHMK: HEe cnopTCMeHbl — 2,93, a cnopTCcMeHb! — 2,13.

B uenom MHoOrokpaTtHble MOBTOPEHWS perucTpaumu BblIOOPOK TpeMOporpaMMm Bcerga LeMOHCTPUPYHT
OTCYTCTBME CTATUCTUYECKON YCTOMYMBOCTU BbIOOPOK. DTO MPOSABASETCH B TOM, YTO, NMPaKTUY4ECKM HEBO3MOXKHO
nony4nTb ABe NOAPSA PETMCTPUPYEMbIE TPEMOPOrpamMMbl, ¥ KOTOPbIX Mbl Obl HabNAanm coBnagexusa f(x), T.e. kak
npasuno fi(x)#f.1(x;) Ans noboro Homepa BbIGopkK j. Onsa Tpemopa mnoboro 4Yenoseka (M TPEHWPOBAHHOTO U
HEeTPEeHNPOBAHHOIO) BEPOSITHOCTbL P COBMNadeHUst 3TUX PyHKUMN (T.e. yTo Bbl fi(X)=f+1(X;)) He npesbiwaeT p<0,001.
OTO KpanHe Manas BenuyMHa M OHa [AoKasblBaeT peanbHOCTb addekTta éCbKOBa-3MquHKo W orpaHuyuBaeT
BO3MOXHOCTW CTATUCTUHECKOIO ONUCAHNS OBVKEHWUNA.

ESKOV-ZINCHENKO EFFECT IN THE DESCRIPTION OF CHAOTIC DYNAMICS OF INVOLUNTARY
MOVEMENTS OF PERSON
Bazhenova A.E., Irzhanova D.T., Aliev A.A., Samsonov I.N.
Budget institution of higher professional education of the Khanty-Mansi Autonomous district — Yugra "Surgut state
University", Surgut, Russia; ae_bazhenova@mail.ru

The features of chaotic dynamics of neuromuscular system parameters (tremor) of two groups of women has
been studied using comparative analysis. The dynamics of involuntary micro-movements of the limbs (tremor of
fingers), with and without static physical loads, manifested in the change of the number of "coincidences" of
arbitrary pairs of samples (k), which (pairs) can be attributed to one general population. In this case,
tremorogramms showed the global statistical instability of the samples (their statistical distribution functions f(x)) as
in state of rest and under physical load.

Fifteen subjects took part in experiment. The tremor of each subject was registered 15 times for 5 seconds
under static loads which represented by cargo hold of 300 g on the forefinger and with no physical load. Using non-
parametric Wilcoxon test of each series of experiment a pairwise comparison was made forming 15 tables in which
the results of calculation of pairwise comparison matrix (15x15) for tremorogramms are presented.

The average number of hits random pairs of samples (<k>) and standard deviation o were calculated for all
15 matrices without load and under the impact of physical load (300 g), which showed an increase almost in twice
in the number k of pairs of matching samples of tremorogramms at conditions of a static load. It was revealed
changes in number k of matches for arbitrary pairs of samples in a resting state: not athletes — 2,93 and athletes
was 2,13.

Overall, the multiple repetition of recording of tremorogramm samples always demonstrate the lack of
statistical stability of the samples. This manifests in the fact that it is practically impossible to obtain two
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tremorogramms registered in a row in which we would have observed the coincidence of distribution functions f(x),
i.e., as a rule fj(xi)#fj+1(xi) for any number of samples j. In case of tremors of any person (trained and untrained)
the probability p of coincidence of these features (i.e. what would fj(xi)=fj+1(xi)) does not exceed p<0.001. This is
an extremely small value and it proves the reality of Eskov-Zinchenko effect and limits the possibility of statistical
description of the movements.

WCCNEQOBAHUE CMUHANBbHBIX MEXAHU3MOB COMATOBUCLIEPAITIbHOW UHTEMPALIUK
J'IOKOMOTOPHOVI n MO'«-IEBbIﬂEHI/ITEJ’IbHQVI CUCTEM
BameHOBa E.l0." , MepkynbeBa H. C."?, Bewmukmii A.A." Fop%Kvwl 0.B. *, Naenoea H.C.! , MycueHnko I.E.
'oreYH MHCTVITyT dusunonornm am. WL, el,'IaBnosa PAH J'Ia60paTopvm HemponpOTesoB UHcTuTyT
TpaHcnsaumoHHon 6uomeamumHel Cr6IMY; “KnuHnka getckon xmpyprum n optoneanm, HAM® M3 Po.

123

HepaBHue wnccnegoBaHMs Ha CMMHAmNbHBIX JKUMBOTHBIX MOKasanu, 4YTO JIOKOMOTOpHasi TPEHWpOBKa B
CoyeTaHUM C 3NEKTPO-XUMUYECKOW CTUMYNSaUMEd NpPUMBOAUT K BOCCTAHOBMEHMIO HE TOMbKO ABUraTerbHbIX
cnocobHocTen, HO 1 dhyHKUMM modeBoro ny3bips (Horst et al. 2013, Gad et al. 2014, 2016). M3 atoro cnefgyert, 4To
HEWpPOHHbIE CETU CMUHHOIO MO3ra, OTBETCTBEHHbIE 3@ KOHTPOMb JIOKOMOLMM M aKTUBHOCTW MOYEBOro My3blps,
MOryT OblTb B3aMmMocBsidaHbl. Llenbio HacToswen paboTbl ObIN0 M3yv4eHUe CrnvHarnbHbIX HEMPOHHbBIX MEXaHU3MOB,
obecneynBalOLNMX COMaTOBUCLIEPANTbHYIO WMHTErpauuio JIOKOMOTOPHOW M MOYEBBLIAENUTENbHOW CUCTEM. Bbinu
npoBefeHbl  ANeKTPOOM3NONIOTMYECKME  IKCMEPUMEHTblI Ha  MOAEenuW  KOWKW, AeuepebpupoBaHHOM  Ha
NPEKONNMNKYNAPHOM-NOCTMaMMUIIISIPHOM YPOBHE. dnuayparnbHasi CTUMyNAUMA CnMHHOro mo3ra (L5-L7 cermeHTbl)
ucnonb3oBanacb Ans Bbi3oBa xoabbbl. MeTon onpeaeneHus npoaykra reHa c-fos npumeHsanca ans BbiABNEHUS
aKTMBHOCTM HEWPOHOB CMMHHOrO MO3ra Mpu fokomoumu kowek (n=7). [lBoe XMBOTHbIX OblNN UCMOMb30BaHbI B
KayecTBe KOHTpons. BeisBneHue npogykta reHa c-fos nposoannu ¢ NpUMEHEHVMEM WMMMYHOMMCTOXMMWUYECKOTO
aHanmsa poHTarnbHbIX CPE30B CMMHHOIO Mo3ra. Kpome FOS-no3nTuBHbIX (FOS+) MHTEPHEPOHOB B FTIOKOMOTOPHbIX
30Hax L3-L7 cermMeHTOB CNMHHOrO Mo3ra, FOS+ HEeMpoHbl ObilM BbISIBNEHbl B AOp3arnbHbIX porax v B
NPOMEXYTOYHOW 4aCTW Ceporo BellecTBa B cakpanbHOM otgene (S2-S3). Y 4acTu XUBOTHbIX FOS+ HEWpOHbI
0o6pa3oBbiBanM CUMMETPUYHBIE CKOMMEHUSA B flaTeparibHbIX YacTsX MPOMEXYTOYHOrO BellecTBa (C 4acTU4YHbIM
pacnpocTpaHeHMeM B BeHTpanbHble pora). Jlokanusauusa obHapyxeHHbix Fos+ HenpoHOB coBnagaeTr c
BUCLEepanbHbIMM SApaMn CMIMHHOTO MO3ra U, B YaCTHOCTU, C MECTOMOSOXEHNEM HEMPOHOB HApPY>KHOIO COUHKTEpa
MOYEBOro My3blps. Takum obpasom, OblO MokasaHo, YTO Npu xoabbe B aKTMBHOCTb BOBMEKAKOTCA HE TOMbKO
CODCTBEHHO NTOKOMOTOPHBIE HEVPOHHLIE CETU, HO 1 06IacTu, OTBEYaroLMe 3a BMUCLIEparbHbIA KOHTPOIb.

Paboma noddepxaHa epaHmamu PH® Ne14-15-00788 (onnama pabomsi Bewuukozo B.B.) u PO®U Ne16-
04-01791-a., epaHmom npe3udeHma P® M/]-1018.2017.7.

SPII\llAL INTEGRATIVE (;ONTROL OF LOlCOMOTOR ANIE) URINARY SYlSTEMS
Bazhenova E.Y., Merkulyeva N.S. , Veschickii A.A. Gorskzy O.V. , Pavlova N.S. , Musienko P.E.
Pavlov Institute of Physiology Ru55|an Academy of Sciences, St. Petersburg State UnlverS|ty, Institute of

Translational Biomedicine, Children's Surgery and Orthopedic Clinic, Department of Nonpulmonary Tuberculosis,
Institute of Phthysiopulmonology, St. Petersburg, Russia

12,3

Recent studies on spinal animals have shown that locomotor training combined with the electro-chemical
stimulation restore motor abilities as well as bladder function (Horst et al. 2013, Gad et al. 2014, 2016). The aim of
this study was to investigate spinal integrative control of locomotor and urinary systems. Electrophysiological
experiments were carried out on the model of cat decerebrated on precollicular-postmammillar level. Epidural
spinal cord stimulation (L5-L7 segments) was applied to initiate locomotor activity. Method for determination of
gene product c-fos was used to detect the activity of spinal neurons during locomotion in cats (n = 7). Two animals
were used as controls. C-fos product was visualized by immunohistochemistry method at transverse slices of the
spinal cord. Fos-positive (Fos+) interneurons were obtained not only in locomotor zones of L3-L7 spinal cord
segments, but also in the dorsal horns and intermediate portion of gray matter on the sacral level (S2-S3). In some
animals Fos+ neurons formed a symmetric clusters in the lateral parts of intermediate gray matter (with partial
spreading in the ventral horns). It was found that the localization of Fos+ neurons coincides with visceral spinal
nuclei and, in particular, with the position of bladder external sphincter motor neurons. The data obtained confirm
that the spinal neural network carries out integrative control of locomotor and urinary systems.

This work was supported by grant Ne 14-15-00788 RSF (Payment of Veschickii A.A.), by grant RFBR Ne16-
04-01791-a., and by grant of President of Russian Federation MD-1018.2017.7.

OCHOBHBIE 3TAINblI PASPABOTKU U CO3J:|AHI/IFI KOPTVIKAﬂbHOFO 3PUTENBbHOIO NPOTE3A
BasusaH 6.X.", CepkoB A.H”,
'denepanbHge MocyaapcTBeHHoe GlomKeTHOE Haquoe yypexgeHne HayyHbin ueHTp HeBponorun, Mocksa,
Poccus, “MockoBckun MocygapcTBeHHbI YHuBepenuteT M. M.B. JlomoHocoBa, baz123@yandex.ru,

PaspaboTka »n co3gaHne WHBA3MBHOIO KOPTUKANbHOrO npoTtesa — Aeno MynbTUAMCUMNIMHApHOE W
MHoroaTanHoe. [lepBbiM 3TanoMm ¢€BMAsieTCA co3faHue Henpodumanonormveckorn 6asbl B 3KCMEpUMEHTax Ha
XMBOTHbIX. Takaa 6asa yxe co3fgaHa. bbino nokasaHo, YTO NPU MaHyanbHOM pa3gpakeHUM TOKOM PasfUYHbIX
rpynn ¢occeHoB noBeAeHue XMBOTHOMO MOAMAULMPOBANocb COOTBETCTBYWLMM obpasom. Ha cnepytoLmx
aTanax Heobxoanmo obbeduHEeHUe YCUIMn MaTemMaTVKoB M MPOrPaMMMUCTOB, SMIEKTPOHLLMKOB, CMEeLuanncToB Mno
cnraBaM W nracTuyeckum martepwanaM. Ha nocnegHem atane npy MMnAaHTauuy npoTe3a B 3pUTENbHYK KOpy
yenoseka HeOOXOAMMO yyacTue HeWpOXMpypruyeckon komaHbl. [locrne mmnnaHtaumm u peabunuTauMoHHbIX
npoueayp nauueHT HayvyHeT owylaTb O06beKkTbl B MOMe 3peHusi ¢ MOMOLLbID (POCHEHOB U, UCMONbL3Yst CBOKO
NPOLLMY NamsATb, OH C MOMOLLbIO Ncuxosora 6yaeTt obydaTbCst 3aHOBO «BUAETHY.
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HeobxooumbiM  (QOKNMMHUYECKMM) 3Tanom Mocfe Cco3haHuns Hewpodmanonorndeckon 6asbl aBnseTcs
co3gaHvne npoToTuna npoTtesa (4TO SABMSEeTCS Uenbl AaHHOrO CooOLeHus), NMpyM KOTOPOM XXWBOTHblE OyayT
obyyaTbCsa pas3nuyHbiM NOBEAEHYECKMM peakuMsM B 3aBMCUMOCTM OT MOAaBaeMoro B Mnone 3peHus obbekTa.
MpegnonaraeTcs, YTO, NOCIE BPEMEHHOTO BbIKITIOYEHUST 3PEHUS, XXMBOTHOE ByAeT «BMAETb» 0OBbEKTHI C MOMOLLbIO
docheHoB, KOTOpbIE WHAYLMPYIOTCS MPU 3NEKTPUYECKOM pasdpaXeHUW 3puUTenbHOW KOpbl B COOTBETCTBUM C
CUCTEMON, COCTOsILLEN M3 BMOeOKaMepbl, KOMMbOTEpa, NporpaMmmbl CTUMYMNSAUMM W SMNEKTPOOHON MaTtpuLubl,
UMNIaHTUpoBaHHON B Mo3r. C nomoLlblo NpoToTuna GyayT YyTOYHEeHbl MapameTpbl CTUMYNsUMU, paspaboTaHbl
nporpaMmbl  yrnpaBreHUs CTUMyNsauMen, co3fdaHbl aJeKkBaTHble 3MNEeKTPOHHble cxembl. C  nomoLlblo
MOPPONOrMYECKUX U TUCTOMOrMYECKUX MEeTo4oB OyayT mccnenoBaTbCA Takke BOMPOCbl GMOCOBMECTUMOCTU U
[ONrOBEYHOCTU SMNEeKTPOaOB.

B HacTosillee Bpemsa Takas paboTa nNpPoOBOAUTCA COBMECTHO C MaTtematvkamu, nporpammucTaMmm wu
3ANEKTPOHLLUKaMM.

THE MAIN STAGES IN THE DEVELOPMENT AND CREATION OF A CORTICAL VISUAL PROSTHESIS
1 Baziyan BZ.Kh. , Serkov A.N.
Scientific center of neurology, Moscow, Russia, “Lomonosov Moscow State University, baz123@yandex.ru

Design and establishment of invasive cortical prosthesis — a case of multidisciplinary and multi-stage. The
first step is to create a database of neurophysiological experiments on animals. Such a database has already been
created. It was shown that when manual stimulation current of different groups of phosphenes animal behavior was
modified accordingly. In the next stages it is necessary to join efforts of mathematicians and programmers,
engineers, specialists in alloys and plastic materials. In the last step the implantation of the prosthesis in the visual
cortex of a person requires the participation of the neurosurgical team. After implantation, and rehabilitation
procedures the patient will begin to feel the objects in the field of view using phosphenes and, using his last
memory, he with the help of the psychologist is to learn again to "see".

Necessary (pre-clinical) stage after creating a neurophysiologic base is the creation of a prototype
prosthesis. Animals will learn different behavioural reactions depending on the feed into the field of view of the
object. It is assumed that, after a temporary shutdown of view, the animal will "see" objects by using the
phosphenes that are induced by electrical stimulation of the visual cortex in accordance with the system consisting
of video camera, computer, program stimulation and electrode array implanted in the brain. Using the prototype will
be refined stimulation parameters, developed programs to control the stimulation created by an adequate electronic
circuit. Using morphological and histological methods will be explored well as issues of biocompatibility and
durability of the electrodes.

At present this work is done in collaboration with mathematicians, programmers and electronics engineers.

MOJNEKYNAPHbIE, KNETOYHbLIE U CUCTEMHbBIE MEXAHU3Mbl SMOLIMOHAIIbHbLIX U
MOTUBALUUOHHbLIX COCTOAHUU, OBYYEHUA, KOHCONMUOALUMN, XPAHEHUA
M BOCNPOU3BEOEHUA NAMATU
Bassan A.C.
®IBYH NHCTUTYT BbICLLEN HEPBHOW AeATenbHOCTU U Helipodmanonorun PAH, Mocksa, Poccus, bazyan@mail.ru

OcHoBoM Npouecca KoHConMaaunm namaTh IEXUT CTPOro cneuundmryeckas Mogndukauus aKCNpeccun reHos.
MpubnusmntensHo 20000-22000 reHOB anNUreHeTUYECKN IKCMPECCUPYIOT HECKOMNBbKO MUMMMOHOB BENKOB B KaX4oM
HelipoHe. KoHconupaums onpegensieTcs cTporo cneundudeckum npodunem aKcnpeccupyeMbix 6enkoB. Y yactu
BenkoB akcnpeccus ycunuBaeTcs, y APYron 4actu GenkoB 3KCMpeccus yMeHbLUaeTcs y TpeTen 4actu Benkos
akcnpeccus He MmeHsieTcs. KoHconuaaumst namaTy 0xBaTblBaeT AMOLMOHANbHO — MOTUBALMOHHbIE COCTOSIHWS U Ha
UX OHe KoHconuMaupyeTca noBedeHue. IMOUMOHamNbHble U MOTUBAUMOHHbBIE COCTOSIHUSA hopMupyoTca U”
KOHCONUAUPYIOTCA  HECUHaNTUYEeCKUMU HEeNpPOMOOYNSATOPHbIMM CUCTEMaMM U HEMpPOropMOHaMu, KOTOpble
ynpasnawT MNoBeAeHWEM Yepe3 BHYTPUKINETOYHbIe MOOYMATOPHbIMW peakunmn wn  moaudukaumo FAMK wu
myTamaTeprmx cuHanTudeckux cuctem. [loBegeHve peanu3yetcs MepapxmyecKuMu HEWPOHHbIMWU CEeTSMU, B
OocHOBHOM 4epe3 MAMK wu [mytamTepruyeckme CUHanchbl KoTopble cocTaBnsloT okono 95% Bcex cuHancos
nepapxuyeckmx ceten. [na npumepa MOXHO onMcaTb KOHCONMMAAUMIO MULLIEBON MOTMBAUUKU U CBA3AHHOE C HUM
ueneHanpaeneHHoe nosegeHve. B aTtom cnydyae wmoaudwmumpyeTcs  3Kcnpeccuu OenkoB  CBSA3@HHbIX C
PYHKLMOHMPOBAHUEM NeNnTWHA, TPenvHa, WHCYMNWHA, FMKo3bl, dHAoKaHabwouaos, moHoamuHoB (HA, OA, CT),
FAMK un rmytamuta. KoHconuaauusa, OnuTenbHOe XpaHeHue, BocnpoussBeaeHne nHopMaLlmMmM onucbiBaeTcd Ha
npumepe MexaHuM3MOB annocTtepuyeckon nnactmiHocTn FAMK, peuenTtopoB. OnucbiBaeTCs MHTerpauus Ha
knetoyHom yposHe [AMK, TTIY u [OA peuentopoB. OnucbiBalOTCA MONEKYNAPHO—KNIETOYHbIE MEXaHU3MbI
KpyroobopoTta un nepeasmkeHns TAMK, peLentopa 1 ux ponb B JUHAMUYECKON MOSYNALUN TOPMOXEHMS HEMPOHA.
AHanusupyeTcsi MOMEKYNsSpHO—KNETOYHbIN anropuTM annoctepudeckon nnactudHoctn [AMK, peuenTopos.
O6cyxgaeTcsa runotesa akTyanu3aunm HEVPOHHbIX CeTelr, KOTopas OCYLLEeCTBASETCH Ha MOMEKYNAPHOM YPOBHE C
NMOMOLLIbIO MEeXaHW3MOB WHTepHanu3auum u peuuknusaumm cneundpuyeckoro knacrtepa [AMK, peuenTopa.
MpeanonaraeTcs, YTO AeaKkTyannsaums HEMPOHHbIX CETeN, KOTopasi OCYLLECTBNAETCHA Ha MOMEKYNSIPHOM YPOBHE C
NOMOLLIbI0 MexaHu3Ma UHTepHanusauum cneumduyeckoro knactepa NAMK, peuentopa, siBngeTca npoueccom
nepeHoca NamsiTm U3 ctagum paboder B CTaguio XpaHeHus 1 HaobopoT. OnuceiBaeTcst anropuT™ NNacTUYHOCTU 1
MexXaHW3Mbl KracTepusaumM W KoHconupauun BosByxgawowmx rnytamateprudeckux u  FTAMKepruyeckux
noctcnHanTudeckux peuentopos. Ponb [JA B STUX npoueccax, BHYTPUKNETOYHaAs WHTerpauus Tpex Tunos
peuenTopos.
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MOLECULAR, CELLULAR AND SYSTEM MECHANISMS OF EMOTIONAL AND MOTIVATION STATE,
LEARNING, CONSOLIDATION, STORAGE AND REPRODUCTION OF MEMORY
Bazyan A.S.
Institute of Higher Nervous Activity and Neurophysiology, Russian Academy of Sciences, Moscow, Russia:
bazyan@mail.ru

The basis for memory consolidation process is specific modification of gene expression. Approximately
20000-22000 genes epigenetically express several millions of proteins in each neuron. Consolidation is defined
strictly specific profile of expressed proteins. A part of protein expression is enhanced, the other part of the
expression is reduced in the third part of protein expression not changes. Memory consolidation encompasses
emotional - motivation states and their background is consolidating of behavior. The emotional and motivation
states are formed and consolidated nonsynaptic neuromodulator and neurohormone systems that govern the
behavior through intracellular modulatory reaction and modification of synaptic GABA and Glutamatergic systems.
Behavior is implemented hierarchical neural networks, mainly through GABA and Glutamtergicheskie synapses
that make up about 95% of all synapses of hierarchical networks. For example, we can describe the consolidation
of food motivation and related purposeful behavior. In this case, the modified protein expression associated with
the functioning of leptin, ghrelin, insulin, glucose, endokanabioid, monoamines (HA DA, ST), GABA and glutamit.
Consolidation, long-term storage, reproduction of information described on an example of allosteric GABA(A)
receptor plasticity mechanisms. Describes the integration of the cellular level of GABA, GLU and DA receptors. It
describes the molecular and cellular mechanisms of trafficking and movement of the GABA(A) receptor and its role
in the dynamic modulation of the neuron inhibition. We analyze the molecular and cellular algorithm allosteric
plasticity of GABA(A) receptors. The hypothesis actualization of neural networks, which is carried out at the
molecular level through the mechanisms of internalization and recycling of a specific cluster of GABA(A) receptor. It
is assumed that deactualization neural network, which is carried out at a molecular level the mechanism of
internalization using cluster specific GABA(A) receptor is a transfer process from the memory stage storing step of
working and vice versa. An algorithm of plasticity and mechanisms of clustering and consolidation of excitatory
glutamatergic and GABAergic postsynaptic receptors. Role of NA receptors in these processes, the integration of
the three intracellular receptor types.

CO3HAHME, C NO3ULUN OB BEKTUBHbLIX U CYBBEKTUBHbLIX MPOLIECCOB MO3IrA
Bassax A.C.
®I'BYH NHCTUTYT BbiCLIEN HepBHOW AesaTenbHOCTU U Herpodmanonorun PAH, Mocksa, Poccus, bazyan@mail.ru

Mpn nonbiTke nepeBecTV Helpobuonormyeckne npoueccbl BOCNPUATUS B CYOBEKTMBHYIO pearbHOCTb
BO3HMKaKT rnobanbHble npobnembl. B okpyxatluwem Hac (u3n4eckom Mupe HeT LuBeTa, eCTb (OoToHa C
onpeneneHHon AnMHON BOMHbL. Y yenoseka: 419 HM — cuHuRM uBeT, 531 HM — 3eneHbl UuBeT, 559HM — KpacCHbIN
uBeTt. lNepBuYHOE NOrnoLLEHNE KBaHTa CBETOBOW aHepruun (potoHa) 3puTenbHbIM NMUrMEHTOM (POOOMNCUMHOM) BeaeT
K n3MeHeHuto dopmbl nurmeHTa. KoHdopmaunoHHoe nameHeHne nurMeHTa (6enka) oTKpbIBAeT MOHHbIE KaHansl,
YTO MPMBOAMT K Aenonspusaumm mMemOpaHbl, Cnefom BO3HUKAKT NoTeHumansl OENCTBUSI B BUMAE CNAMKOBOW
aKTUMBHOCTU. DTO BO3OYXXAeHMe nepenaeTcs no cneumnieckumMm 3puTenbHbIM NyTSM NEpPBOro, BTOPOro U TPeThero
TUNOB, OOXOOUT OO0 cneumdunyecknx HEMPOHOB 3pPUTENbHON KOPbl MEPBOro, BTOPOro M TPETbero TUMNOB, KOTOpble
aKTUBMPYIOTCH, HO TOXE reHepupyloT WMMMYMbCHY aKTUBHOCTb. [MUMrMeHTbl (podoncuH) nepBoro, BTOPOro U
TPETbEro Tuna KoaupyrTCa TpeMsi pasHbiMU reHamn. Bce peakuum B 3TUX CUCTEMAXxX OCYLLIECTBASKOTCS Ha YPOBHE
ANEKTPUYECKNX U MOMEKYNAPHO—XMMUYECKMX npoueccoB. W roe e 3gecb BO3HMKAeT uUBeT? B onucaHHom
npouecce Mbl ero NPocTo He Habnogaem. Takum 06pa3oM, B OKpYKaloLLEN HAac MPUPOAE HET HUM LBETA, HU 3BYKA,
HW BKyCa, HM 3anaxa, Hu 6omnu, HO Mbl MX owywaem. bonee TOro. Mbl MOHMMAEM CMBbICIT YCIbILLIAHHBIX CrOB.
Mepexon o6bEKTUBHBLIX MPOLECCOB MO3ra B CYOBLEKTMBHbIE OLLYLLEHMS HE OMUCLIBAETCS C MOMOLLBK HaYYHbIX
TEPMUHOB M MOHATMIW. [Ons onucaHua nepexoda OOBLEKTMBHbLIX MPOLECCOB B CYOBEKTUMBHbIE OLLYLIEHUA S
ncnonb3oBan "4yepHbi AWKK". "YepHbIA AWKK", 3TO KNOepHeTMYeCckoe YCTPOMCTBO, rae M3BECTHO YTO Ha BXOAE U
YTO Ha BbIXOAE, @ YTO TBOPUTCS BHYTPU HEMOHATHO, WM HEUHTepecHO. HO co3HaHMe Toxe CyObEeKTUBHLIN
npouecc. Torga onvcaHMe CO3HaHWsSI C MOMOLLBbI OOBEKTUBHbBIX MPOLECCOB TOXE HEBO3MOXHO. KaHT rosopun o
TpaHCLUEeHOEHTHOCTU (BbIXxoAsdLlero 3a npefensl) co3HaHus. CnegoBaTtenbHo no KaHTy y 4YenoBeka HeT NMUYHOro
Cco3HaHusA. Ho Mbl Bce CyOBHEKTMBHO OCO3HaeM cOGCTBEHHOE co3HaHue. [Ncmxodmamonorn uccregyloT 6onbluoe
KONMMYECTBO (PU3MONOrMYecKnX MPOLLECCOB M Ha3biBAKOT WX MPOSIBIIEHWEM CO3HAHWS: SMOLUUM U MOTUBALMM,
namsaTb, camougeHTudurkaumusa, naeHtTudukaumss oObeKkToB, SIBIIEHUA U MHOMMX Opyrux npoueccoB. Kakonm >xe
npouecc BktoYaeT B cebst n 06begUHSIET 3TM NPOLIECCHI, KOTOPLIA Mbl MyTaeM C CO3HAHMEM UITN ONpeaensem Kak
co3HaHune. A nonarato, YTO 3TO 3MOLMOHANbHO HAacCbIWEHHAs KOTHUTUBHOCTb. OMOLMOHANbHO HachbllleHHas
KOTHUTMBHOCTb C MOMOLLBD OOBLEKTMBHBIX Hay4YHbIX MPOLIECCOB OMMChIBAaeT (POPMMPOBAHME 3SMOLMOHANbHbIX
COCTOSIHAN U KOTHUTMBHOCTU, OOY4YeHWsi, KOHCONMUAauUnMM, XpaHEHUS M BOCMPOU3BEOEHUA NaMATU; MHTerpauus u
pasBuUTUE BbICLUMX (YHKUUA MO3ra — peyb, MbIUNIEHWE W MOHMMaHue CMbICNa; WHTerpauus un passutue
NnaTtonorM4ecknx COCTOAHUN.

CONSCIOUSNESS, FROM A POSITION OF OBJECTIVE AND SUBJECTIVE PROCESSES IN THE BRAIN
Bazyan A.S.
Institute of Higher Nervous Activity and Neurophysiology, Russian Academy of Sciences, Moscow, Russia:
bazyan@mail.ru

When you try to translate the neurobiological processes of perception in the subjective reality of emerging
global issues. In the physical world processes around us there is no color, there is a photon, of a particular
wavelength. In humans: 419 nm - is blue, 531 nm - is green, 559nm - is red. The initial absorption of a quantum of
light energy (photons) visual pigments (rhodopsin) leads to a change in the shape of the pigment. The
conformational change of the pigment (protein) opens ion channels, leading to membrane depolarization, followed
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action potentials occur in the form of spike activity. This excitation is transmitted by specific visual pathways of the
first, second and third types, comes to specific neurons in the visual cortex of the first, second and third types are
activated, but also generate impulse activity. Pigments (rhodopsin) first, second and third types are coded by three
different genes. All reactions are carried out in these systems at the molecular, and electrochemical processes.
And where there is color? In the described process, we simply do not see. Thus, in the surrounding nature, no
color, no sound, no taste, no smell, no pain, but we feel it. Furthermore. we understand the meaning of the words
heard. Moving the objective processes of the brain in the subjective feelings can not be described with the help of
scientific terms and concepts. To describe the transition of objective processes in the subjective feelings I've used
the "black box". "Black box" is a cybernetic device, where it is known that at the entrance and at the exit, and
what's going on inside is unclear or uninteresting. But consciousness is also a subjective process. Then the
description of consciousness by means of objective processes, too, is impossible. Kant spoke of transcendence
(going outside) consciousness. Psychophysiologists investigate a large number of physiological processes, and
call them a manifestation of consciousness: emotions and motivation, memory, identification of objects, events, and
many other processes. What is the process includes and combines these processes that we confuse with
consciousness or define as consciousness. | believe that this is an emationally intense cognition. Emotionally
intense cognition using objective scientific process describes the formation of emotional states and cognitive,
learning, consolidation, storage, and reproduction of memory; integration and development of higher brain
fun(é[iqns - speech, thinking and understanding of the meaning; integration and development of pathological
conditions.

KOHBEPITEHTHAA NAPAOUIMA U COBPEMEHHOE OBPA30BAHUE
BakcaHcknin Oner EBreHbeBun4, acdH, npod., BHC
UHcTuTyT domnoccum PAH, Mocksa, Poccus obucks@mail.ru, 9167746342

B HacTosilee BpemMs NPOUCXOAAT KapAuHanbHble U3MEHEHWs B COBPEMEHHOW HayyHOW KapTuHe Mupa,
KOTOpble HacToATENbHO TpebyeT nepecMOTpeTb CYLIECTBYIOLLEE MUWPOBO33PEHNE W, Mpexae BCEro, €ero
coumanbHO-TYMaHUTapHYH0 ryMaHUTapHY COCTaBMSIOLLYO.

Mocnepywuwee passuTME uUMBUNM3aLMM C HeobxoAMMOCTbIO MOTpeboBano BO3HWMKHOBEHMS CHavana
WHTErpMPOBaHHbIX MEXOTPAacneBblX TEXHOMOMMW, a B HacToslee BpeMs - HaAoTpacneBbiX TEXHOMOrum,
npMMepamMm KOTOpbIX SABASIOTCH UH(POPMaALMOHHbIE W HAHOTEXHOMOrMKU (MaHunynuposaHve atomamu). pwu
3TOM nocnegHve NpeacTaBnsioT cobon efuHbl hyHAaMeHT Ans pasBUTMS BCceX OTpaciei HOBOW HayKOeMKOW
TEXHOMNOrMM MNOCTUHAYCTPUANbHOrO — WH(OpMaUMOHHOTO — obuwecTBa, NepBbI HaOOTpPacneBOW MpuopuUTeT
pa3Butusa. HaHoTexHoorMn — 3To ©a30BbLIN NPUOPUTET ANA BCEX CYLLECTBYIOLLMX OTpacnen, KOTopble U3MEHAT U
caMu MHAOPMaLMOHHbIE TEXHONOrMN. B aTOM 3akniovaeTcss CUHEPrM3M HOBOW CMCTEMbI, YTO BO3BpaLLaeT Hac K
LenbHOW KapTMHEe ecTecTBO3HaHWs. MOXHO ckasaTb, YTO CErofgHs y Y4YeHblX eCTb Hekuh Habop nassnos, 13
KOTOPbIX HaJ0 BHOBb COOpaTh LENOCTHLIN HEAENUMbIA MUP.

BaxxHenLwmMy YepTamn COBPEMEHHOIO aTana pasBuUTUS Hay4yHOW cdepbl ABMAIOTCA:

1.nepexoa K HaHOopa3Mepy (TEXHONOrMM aTOMHO-MOSEKYNSAPHOro KOHCTPYMPOBaHMWS);

2. MeXanCUMNINHAPHOCTb Hay4YHbIX NCCNEAOBaHNN;

3.conmxeHne opraHMYeckoro (KMBOW MpupoAbl) M HeopraHudeckoro (MeTtannbl, NONynpoBOAHWKA W T.4.)
MUWPOB.

MoxHO ckasaTb, YTO HAHOTEXHOJIOMMWU MNPEACTaBNAT COOOM METOAONOrni COBPEMEHHOIO Hay4YHOro
Nno3HaHus, ee paboynn MIHCTPYMEHT, BeAYLLMI K NPUHLMNNANBHOMY CTUPaHWUIO MEXANCLMNNNHAPHbLIX rpaHuL,.

Takum obpasom, NBICS-koHBepreHUuss nopoxgaeT MHOXECTBO OYeHb CEepbe3HbIX MUPOBO33PEHYECKUX
npobnem. Ecnn Hayano XX Beka O3HaMeHOBANOCb W3BECTHbIM TE3MCOM O HEMCYEpPNaemMoCTM 3SMEKTPOHa, TO
Hadyano XX| Beka 3HaMeHyeTCa Te3aucamu O [ManekTU4eCKOW HeucuyeprnaemMoCTU YerioBeyeckoro mosra wu
NPUHUMMMANBEHON BO3MOXHOCTY BOCMPOU3BOACTBA MUBOro. CerogHsi B KOTHUTUBHOW Hayke Nony4yuna LuMpokoe
pacnpocTpaHeHne KomnblTepHast MeTadopa pyHKUNMOHMPOBaHUSA Mo3ra. Ho aTo oveHb npubnwkeHHas mogens:
OEVCTBUTENbBHO, KOMMbIOTEP — 9TO 4YuMCnoBas anroputMmyeckass cuctema, a MOo3r MpUMHUMIMAnbHO
HeanropuTMmMyeH (BO BCAKOM Cllydyae BCE MHOMOYMCIIEHHbIE MOMbITKU YYEHbIX HaWTW unun xota Obl onvcaTtb 3TK
anroputMbl He adanu pesynbtaTtoB). K Tomy ke, mMo3r pabotaeT ¢ ncuxudeckumm obpasamu npu obpaboTke
MHdOpMaLUMK, TO ecTb ABMSIETCA aHanoroBon cuctemon. Bmecte ¢ TeM He cTouT 3abbiBaTb, YTO MHGOpPMaLMSA
BCerga umeeTt MaTepuarnbHbI HOCUMTENb, 6e3 1 BHE KOTOPOro OHa HEe MOXET CyLLeCTBOBaTb.

Hay4yHas kapTnHa mupa TpebyeT Bo3BpaleHus K Hatypdunocodum (dunocodum npupogpl), ¢ kotopon 300
neT Hasag HayuMHan HbIOTOH, OpraHWYHO BKMKYalLWYyl B Ce0A ecTeCcTBEHHble U rymaHuTapHble Hayku. U
HeOoOXOAMMbIM UHCTPYMEHTOM ANSA PeLUeHUs JaHHOW 3a4ayu SBNATCA KOHBepreHTHble NBICS-TexHonornn.

Bce aTu uHTErpaTMBHble MHOrOYpPOBHEBbIE Nnpouecchl [8] NO3BONSAOT rOBOPUTL O HOBOM TUME MHTErpauuv B
cucTeMe MOCTHEKNacCUYeckon Hayku. «BHyTpeHHee» 1 «BHellHee» eQUHCTBO Hayku CrMBaloTCH B HEKUN eUHbIV
KOrHUTMBHO-LEHHOCTHBIN KOMMNMeKC TpeboBaHWIA K No3HaBaTenbHOMY npoleccy. Bce ato, Ha Haw B3rnsd, gaet
OCHOBaHus yTBepXxAaTb, YTO HOBeWLIAst KHaHOTEXHOMOIrMYeckass peBosioLna» SABNAETCA BblpaXXeHNeM rinyouHHON
3aKOHOMEPHOCTU BO3pacTaHUs ponun cybbekTa B TEOPETUHECKOM U MPaKTUYECKOM OCBOEHUM YenoBekom mupa [9].

HoBas Hay4Has kapTuMHa Mupa cknagbiBaeTcs B ectecTtBo3HaHUM XXI B. —

® aHaANUTUYECKOW NOAXOA K MO3HAHWIO CTPYKTYpbl MaTepun CMEHWUNCH CUHTETUYECKUM, OOMUHUPYIOT
MeXOUCUUNMHapHbIE NCCNeaoBaHWs, pacTeT NXx MHoroobpasue;

e OHU BepyT Ha cebs MHTerpaTMBHblE (PYHKLMM MO OTHOLLEHMIO K OTAENbHLIM HaykaMm; conmkaloTcs Haykn o6
OpraHN4ecKkon 1 HeopraHMYecKon Npupoae, MHTerpaumst Hayk npuobpeTaeT TpaHCAMCLMNIMHAPHBIN XapakTep;

o ouddepeHymnaumsa 13 ocoboro HanpaeneHus 3BOMIOLMM Hayku CTaHOBUTCH MOMEHTOM AOMVHUPYIOLLETO B
Hel MHTerpaumoHHOro npouecca;

e npouecchbl anddepeHunaLmm 1 MHTErpauun cnuBalrTCsa B €AuHbI MHTerpanbHo-guddepeHumnansHbIn
cuHTes [10]; ycunvBaeTcs B3avMOAENCTBUME MeXAY BHELWHWMMW BHYTPEHHWM €OWHCTBOM HayKW, 4YacTo OHU
CTaHOBATCH HepasnuM4MMbiMU. Takas napagurmMa Hay4Horo 3HaHWst MOXeT ObITb Ha3BaHa KOHBEP2EHMHOU.
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CONVERGENT PARADIGM AND MODERN EDUCATION
Backsanskiy Oleg Evgenievich

OBUTATENbHAA ADANTALUUA CTYOEHTOB C OB3 K OBYYEHUIO B BY3E
BapaHoBa E.A., BpeauxuHna 10.M1.
HauunoHanbHbIN ccrnepoBaTenbCknini TOMCKUIA NONNTEXHUYECKMI YHUBEpPCUTET, ToMck, Poccus,
elena4408@yandex.ru

B HacTosiwee Bpemsi, B CBA3N C BHeApeHNeEM B Poccum nporpaMmbl MHKIHO3MBHOIO obpasoBaHus, y geTen—
WHBaNMaoB MnosiBUiiacb BO3MOXHOCTbL 00y4aTbecsl B By3ax 1 cpeaHe - cneumanbHbiX y4eOHbIX 3aBeAEHNsIX HapaBHe
co 3popoBbiMM aeTbMu. OpgHako, Gonbluas 4acTb TakMX AeTel CTankuMBaeTCsl CO CIOXHOCTbK MOMyyYyeHus
obpasoBaHMa B CBSA3M C HEBO3MOXHOCTbI afanTUpOBaTbCA K W3MEHMBLUMMCS YycnoBusiM. B pgocTmkeHum
YCTONYMBOWN N COBEPLUEHHOM adanTaumm 6onbLUY0 porb UrpakoT NepecTporika perynsaTopHbIX NPUCNOCOBUTENbHBLIX
MEXaHM3MOB N Mobunusauus usnonormyeckmx pesepBoB. [py 3TOM, BbIPAXXEHHOCTb WM3MEHEHUN (YHKUMIA
opraHuama B OTBET Ha (OU3NYECKYKD Harpysky 3aBUCUT, Mpexae BCero, OT WMHAMBMAYanbHbIX OCOGEHHOCTEWN
YyenoBeka, a Takke OT BMaa NaTonorum geTen ¢ orpaHMYeHHbIMU BO3MOXHOCTAMMU.

N3yyeHne OMoOMEXaHWYeCKUX U DU3MONOTMYECKUX WHOWKATOPOB OBWXEHUS Y OETEeN C OrpaHU4eHHbIMU
BO3MOXHOCTAMW MO3BOMAT pas3paboratb nporpamMmy OOy4yeHus Takux OeTen onpeaernieHHbIM ABuraTefibHbIM
HaBblkaM, HeOOXOoAMMbIM NS AanbHenwero obyvyeHnsa B Bysax u cpegHe-cneumanbHbIX YY4eOHbIX 3aBeAEHUsIX B
pamkax nporpaMmMbl MHKIHO3NBHOTO 0bpa3oBaHus.

B uccneposaHumn npuHumanu ydactue 10 ctygeHtoB ¢ OB3 umetowime HapyleHus onopHO-ABUraTensHoro
annaparta B Bo3pacte 18—-19 net obyvawwmeca Ha NepBoM Kypce TOMCKOro MOMMUTEXHUYECKOrO yHMBepcuTeTa.
CnepyeT oTMETUTb, YTO CTYAEHTbI-NEPBOKYPCHUKN, Monagas B HOBblE ANS HUX couManbHO-o6pasoBaTenbHble
ycnoBusi, B GOMbLWIMHCTBE CnyvyaeB YyBCTBYOT cebsi HEKOMMOPTHO, HaMpshXKEeHHO, COXPaHAKT [OJITOE BpPeEMS
ONCcTaHumnio B OBLLEHNN C COKYPCHUKaMU, NPUCYTCTBYET TPEBOXHOCTb, CBA3AHHAasA C nonagaHvem B HEe3HaKOMYHO
cpeay.

OueHkn ncuxoduanonormyeckon agantauum crtygeHtoB ¢ OB3 k ycnoBusaM obpasoBaTenbHOW cpenbl
nokasana, 4YTO YPOBEHb MCUXMYECKOW aKTMBHOCTM, WHTEpPEeca, SMOLMOHANbHOrO TOHYCa, HanpsbkeHus U
KOM(OPTHOCTK sABMsieTcsl HeratuBHbIM. Y 90% CTyQeHTOB BbISIBNEH BbICOKUA YPOBEHb MCUXO3MOLIMOHAIBHOIO
HanpsPKeHUS.

OueHka BUO3NEKTPUYECKON aKTUBHOCTM MbILUL, CMIUH U HWXKHUX KOHEYHOCTEN Mnokasana, YTo ANHaMUYeCKUn
cTtepeoTun xoapbbl y ctyaeHToB ¢ OB3 oTnuyaeTcs n3bbiTOYHBEIM BOBEYEHNEM B JTOKOMOLMN UKPOHOXKHBIX MbILLILY
N MPSAMbIX MbILWL, CMVHbI, MPU 3TOM LEHTparibHble MEeXaHW3Mbl MMNEPCUHXPOHN3ALMM aKTUBHOCTU OBUraTerbHbIX
€0VHUL, SABNSOTCA OCHOBHbIM afanTalMOHHbIM MexaHu3MOoM. MOXHO NpeanonoXuTb, YTO B YNPaXKHEHUS,
HanpaBrfeHHble Ha TPEHUPOBKY AaHHbIX Tpynn Mbiwy, 6yayT cnocobctBoBaTb (POPMUPOBAHUIO adanTUBHOMO
cTepeoTuna u yny4dlleHuio ABnratenbHoOn aganTtalmm gaHHown rpynnbl ctyaeHTos ¢ OBS.

UccnedosaHue 8binonHeHo 3a cyem epaHma Pocculicko2o Hay4yHo20 ¢poHOa (npoekm Ne16-18-00016).

MOTOR ADAPTATION THE STUDENTS WITH HIA TO TRAINING IN HIGH SCHOOL
Baranova E.A., Bredikhina Y.P.
Tomsk Polytechnic University, Tomsk, Russia, elena4408@yandex.ru

Currently, due to the introduction in Russia of inclusive education program, children with disabilities have the
opportunity to study at universities and secondary - special education on a par with healthy children. However,
most of these children faced with the complexity of education due to the inability to adapt to changing conditions. In
order to achieve a stable and perfect adaptation of a great role played by the restructuring of the regulatory
adaptive mechanisms and mobilization physiological reserves. At the same time, the severity of changes in bodily
functions in response to physical activity depends primarily on the individual as well as on the type of pathology of
children with disabilities.

The study of biomechanical and physiological movement of indicators of children with disabilities will help to
develop a training program for such children specific motor skills necessary for further studies in universities and
secondary specialized educational institutions in the framework of inclusive education program.

The study involved 10 students from the HIA having disorders of the musculoskeletal system at the age of
18-19 years enrolled in the first year of the Tomsk Polytechnic University. It should be noted that the first-year
students entering the new for their social and educational conditions in most cases feel uncomfortable, tense, keep

82


http://www.transhumanism-russia.ru/content/view/498/116/ednref1
http://www.sciteclibrary.ru/rus/catalog/pages/8374.html
mailto:elena4408@yandex.ru

International Congress
“Neuroscience for Medicine and Psychology”
Sudak, Crimea, Russia, May 30-June 10, 2017

long distance communicating with fellow students, there is the anxiety associated with getting into an
unfamiliar environment.

Assessment of students coping with the HIA to the educational environment conditions showed that the level
of mental activity, interest, emotional tone, stress and comfort is negative. In 90% of the students revealed high
levels of emotional stress.

Evaluation of bioelectrical activity of muscles of the back and lower extremities showed that the dynamic
stereotype walk in students with different HIA excessive involvement in the locomotion of the calf muscles and the
muscles of the back straight, are the primary mechanism for adaptation with the central mechanisms
gipersinhronizatsii activity of motor units. We can assume that in the exercise, aimed at training these muscle
groups will help shape the adaptive stereotypes and improve motor adaptation of this group of students from the
HIA. The study was performed by a grant from the Russian Science Foundation (project Ne16-18-00016)

®YHKUMNOHAIIbHOE COCTOAHME LLEHTPAIIbHOU HEPBHOWU CUCTEMbI U MCUXUYECKOE _
COCTOAHUE NOAPOCTKOB CEBEPA B 3ABUCUMOCTU OT YPOBHA HEPBHO-NMCUXUYECKOU
AQANTALUU
BapTouw T.M., BapTow O.M.
depepanbHoOe rocygapcTBeHHOE BIOMKETHOE ydpexaeHne Haykm HaydHo-mnccnenoBaTenbCkUM LEHTP « ApKTUKa»
OBO PAH, MarapaH, Poccusi; tabart@rambler.ru

CsegeHus 0 pyHKumoHanbHOM cocTtosHun LIHC 1 ncmuxmyeckom COCTOSHUM Yy MOAPOCTKOB C HapyLEHHOM
ncuxuyeckon aganTtaumen, UCMbITbIBAOWMX Ha cebe KOMMneKcHoe BO34eWCTBUE COLManbHO-3KOHOMUYECKUX Y
Knumarto-reorpaduyeckmx ycrnosuin CeBepa HEMHOMOUYMUCIIEHHbI, YTO ONPEAENWIO aKTyarnibHOCTb M 3afadn Hallero
uccrniegoBaHus. [NpoeegeHo obenegoBaHme 282 yyawmxcs 13-16 net, ypoxeHueB Cesepa (162 gesoyku n 120
Manb4YnkoB) 3-X LWKON — rMMHa3un 1. MaragaHa. Vicnbityemble Gbinv pasgeneHsl Ha 4 rpynnbl: B 1-10 1 3-t0 rpynnbl
BOLUNWM [EBOYKM W ManbyMkM C HeOnaronpusiTHbIMW MPOTHOCTUHECKUMWU MNPU3HAKaAMU HapyLUEeHUS HEepBHO-
ncuxuyeckon agantaumm - HuskoaganTupoBaHHble (bonee 30 6annoe no wkane HIA); 2-10 n 4-0 rpynny
COCTaBWMM AEBOYKM U ManbymMKn cO crabo CTPYKTYpMPOBaAHHON CUMMNTOMATUKON - BbICOKOaAaNTUpPOBaHHbIe (MeHee
30 6annoB). OueHka COCTOSHUA LieHTparnbHON HEPBHOW CMCTEMbI NO NapameTpaM NPOCTON 3pUTENbHO-MOTOPHOM
peakuun (M3MP) 6bina nposegeHa ¢ nomolbio AMNK «HC MNcuxoTect» mpmbl «Herpocodt» (r. MiBaHoBO). ng
OLLEHKN aKTyarbHOro NCUXMYECKOro COCTOSHUSA NPUMEHSANN CTaHOaPTU3NPOBAHHbIE METOAMKM.

Mpn oueHke Tekywero dyHkumMoHanbHoro coctosHusa LIHC no kputepuam T.[. JlockytoBon B rpynnax
noapocTkoB oboero nomna C npu3Hakamu HapylleHus HepBHO-ncuxudeckon agantaummn (1-9 n 3-a9 rpynnbl)
pervctpupoBanucek 6onee HU3KME MokasaTenu No CPaBHEHUIO CO CBEPCTHUKaMK (2-1 1 4-n rpynnbl) (p<0,05). MNpwn
aToM y 23 % HM3KoaganTMpoBaHHbIX AeBoyek M y 33 % ManbyukoB nokasaTenb (OYHKLMOHANbHOro YpOBHS
cuctembl (PYC) pernctpmpoBancs Humke HopMbl. Cpeaun BbiCOKOa4aNTUPOBAHHBIX MOAPOCTKOB 3TOT NPOLEHT Obin
HWXe B 3 pa3a (COOTBETCTBEHHO, ¥ 7 % AeBoyek N 12 % Marnb4ymkoB). HU3KMIM nokasarterib yCTOMYMBOCTU peakumnm
(YP) B 1-11 1 3-i rpynnax coctasun 11 % u 24 %, a HU3KMIN ypoBEHb (PYHKLMOHANBLHBLIX BO3MOXHOCTEN (YPB) - 14
% B 06eunx ykasaHHbIX rpynnax. B rpynnax ¢ yctonumBon agantaumen Huskue nokasarenu YP n YC® Habnoganu
Bcero y 5 % ydawwmxcsa. JaHHble cBMAETENbCTBYIOT O 6omnee HU3kmMx OyHKUMOHanbHbIX BO3MOXHOCTAX LIHC vy
NoApOCTKOB C HapyLUEHUSMU MCUXMYECKOW afanTaumMm no CpaBHEHUIO CO CBepCTHMKamu. [ng Takoro COCTOAHMUS
XapaKkTepHO  ocrnabneHHoe  BHMMaHue, MOBbIWEHHAs  YTOMIIAEMOCTb U 3HAYUTENbHOE  CHWXKEHUue
paboTocnocobHOCTU B LIEMNOM.

Kak [eBoYkM, TaKk M ManbyumkMm C HW3KOW HEPBHO-NCUXUYECKOW YCTOMYMBOCTBIO 3HAYUMMO OTMMYalTCA
(p<0,05) oT BbICOKOAAANTMPOBAHHLIX CBEPCTHWKOB CBOEro mnora 6ornee BbIPaXEHHBIMU  MPOSIBIIEHMSAMU
CUTYaTUBHOW M NIMYHOCTHOW TPEBOXHOCTW, BEreTaTMBHOWN NabunbHOCTH, couuansHon pycTpmpoBaHHOCTK, bonee
BblPaXXEHHbIMWU  MPOSBMEHUSIMU  KOCBEHHOMW arpeccuu, pasgpaxuTenbHocTn, obudbl, MNOA03PUTENBHOCTU U
YYBCTBOM BUHbI.

CENTRAL NERVOUS SYSTEM FUNCTIONING AND PSYCHIC STATE OF THE NORTH BORN
ADOLESCENTS IN DEPENDENCE ON NEUROPSYCHIC ADAPTATION LEVEL
T.P. Bartosh, O.P. Bartosh
Federal State Budget Institution of Science, Scientific Research Center “Arktika” FEB RAS, Magadan, Russia;
tabart@rambler.ru

There is not much information on central nervous system functioning and psychic state of the adolescents with
disordered psychic adaptation who experience the complex impact of social, economic and climatic conditions of
the north. Pursuing from this, we ascertained the urgency and tasks of our study.

We examined 282 north-born young people aged 13-16 (of them 162 girls and 120 boys) being students of
three gymnasiums of the city of Magadan. All the examinees were divided into four groups. Groups 1 and 3 were
made up of boys and girls with unfavourable prognostic signs of disturbance in neuro-psychic adaptation (NPA) —
low adapted (above 30 points by NPA scale); groups 2 and 4 were made up of girls and boys with weakly
structured symptoms — high adapted (under 30 points). “NS PsychoTest” (“Neurosoft”, lvanovo) was used to record
the parameters of Simple Visual Motor Reaction (SVMR) to assess the central nervous system functioning. To
estimate the actual psychic state we used standard methods.

While assessing the current functioning of the central nervous system by criteria of T. D. Loskutova, we
registered lower values in groups 1 and 3 with disordered psychic adaptation compared to those of groups 2 and 4
(p<0.05). Of note that 23 % of the low adapted girls and 33 % of the low adapted boys demonstrated their central
nervous system functioning worse than the norm. Among the high adapted adolescents that value was three times
less (in 7 % and 12 % of the girls and boys, respectively). Low values of the reaction stability in groups 1 and 3
were 11 % and 24 %, respectively, and low functional ability value was 14 % in both mentioned groups. In high
adapted subjects low values of the reaction stability and functional ability were observed in only 5 % of the
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examinees. The obtained data testified to worse functional abilities of the central nervous system demonstrated by
the subjects with disturbed psychic adaptation in comparison with those of the high adapted adolescents. That
functional state was accompanied by such signs as diminished attention, easy fatiguability and significantly
reduced working capacity.

Both boys and girls with low neuropsychic adaptation proved themselves to reliably (p<0.05) differ from high
adapted adolescents as they demonstrated more pronounced situation-related and personal anxiety, autonomic
!cabill_ity, sfocig}l frustration, more expressed signs of displaced aggression, petulance, soreness, suspicion and
eeling of guilt.

®A30BbIE COCTOAHUA B NPOLIECCAX AOANTALUN BYAYLUNX NMOXAPHbIX
BaTtiower B.M., TananaeBa I'.B., CnywkuHa E.A.
Ypanbckunn nietutyt MC MYC Poccun, Ekatepunbypr, Poccus; gvtalal@mail.ru

Mpoucxogswasa B HacTosiwee Bpems pedopma cuctembl MYC Poccun npeabsBnseT MNOBbIWEHHbIE
TpeboBaHMA K HaBblkaM COLManbHOW ajanTauuy KypCcaHTOB BEAOMCTBEHHbIX By30B, OyaywiMx noxapHbiX. OHu
OOMXKHbI BbITb YCTOWYMBLI HE TOMBKO K HAarpy3kam orM3n4eckoro, XMMmM4eckoro, NCMxo-aMOoLMOHaNbHOro xapakrepa,
MMMNOKCUW, HO Takke M K pasfnu4yHbIM MNPOsBAEHMAM couunanbHoro crpecca. OHu AomxHbl obnagatb HaBblikamu
3(peKTUBHON KOMMYHUKALUUN C rpaKaaHCKUM HaceneHwem, noaBeprimmcs CTpeccy B pesynbTaTe MoXxapos,
aBapuin, katactpod. YMeHue GbICTPO aganTUpoBaTbCs K CMEHE CTPECCOBbLIX YCIOBUIM NpeanonaraeT ABa BaXKHbIX
obcTosaTensCTB. lepBoe M3 HUX — ObICTPOTa peakuum Ha CurHanbHble (PakTopbl BHELWHEW cpefbl; BTOpoe —
Hanvyne LWIMPOKOro CrekTpa anropMTMOB afanTMBHOMO MOBEAEHUs, AOCTYNHOro YerioBeKy B OMnpeaerieHHbIX
ycnoBusix. [nsi komaHOHOW paboTbl B 3KCTPEMArbHbIX YCIOBUSIX BaXKHA TaKkKe CIaXeHHOCTb KONMeKkTuBa w
adchbekT rpynnbl, BO3HMKaKOWMA npu ctpecce. PaHee Hamm ([.B. Tanmanaeea, 2004) 6bino nokasaHo, 4TO
WHTErpanbHOWN OLIEHKON CTPECCOYCTOMYMBOCTM YENOBEKA K KOMMIEKCHOMY CTPECCY MOryT ObiTb 3HAYEHMST KOXHOM
3MNeKTPONPOBOAHOCTM B BMONMOrMYECcKN akTUBHBIX TOYEK aKyMyHKTYpbl. B COOTBETCTBUE C MX BEMNWYMHON YENOBEK B
MOMEHT obcrnefoBaHUsi MOXeT ObiTb OTHECEH K OOHOMY M3 Tpex (ha3oBblIX COCTOSIHUIA Mnpolecca aganTauuu:
yAOBMETBOPUTENBHON aganTauun, 3KONOrM4eckoro cTpecca, coumanbHO-3KONornmyeckoro ctpecca. B HacToswem
CoO6LEeHUn 3TOT NOAXO4 AOMNOMHEH OLEHKOW coumansHow agantauuu ¢ nomouwbio tecta CAH (camodvyscTBUME,
aKTMBHOCTb, HacTpoeHue). Hamm obcnegoBaHbl ABe rpynnbl KypcaHToB Ypanbckoro nHetutyta MMC MYC Poccun.
OpHa rpynna (n=52) npoTtecTMpoBaHa MOCre LMKNa crnewumanbHbIX TPEHUPOBOK, CBA3aHHbIX C paboTon B 60eBOM
ogexge M U3oMMpYylLWMX AbixaTenbHblX annapatax. [Apyras rpynna (n=24) npowna TecTupoBaHMe BO BpeMs
O6bIYHbIX Y4EOHbIX 3aHATUN, HO Ha (POHE Ka4YeCTBEHHOr0 M3MEHeHUs opraHusauum bbiTa n NuTaHud. ITa rpynna
KypcaHToB Oblna nepeBefeHa C Ka3apMeHHOW (POpMbl COAEpPXKaHWUS Ha CBOOOAHBIA PEXUM WM CaMOCTOSTENbHO
obecneunsana cebe xunbe, NPOAYKTbl MMTaHWSA, NPUrOTOBMEHNE NWLWK, NepeaBuKeHMe B Npegenax meranonuca.
YCTaHOBNEHO, YTO Y KypCaHTOB NepBoOW rpynnbl nokasatenu tecta CAH okasanucb OOCTOBEPHO BbILE, YEM Y
KypcaHToB BTOpoW rpynnbl. CoenaH BbIBOA: COLUManbHbBIA CTPECC Bbi3blBAET O0Onee WMHTEHCMBHOE HanpsbkeHue
ajanTauuoHHbIX NPOLIECCOB, YeM 3KCTPeMarbHble NpodeccuoHanbHble Harpy3ku. Hayata pabota no NoBbILWEHNIO
HaBbIKOB COLManbHOW agantauun y KypcaHToB. [1poBedeHbl 3aHATUSA, pa3BuBatloLLMe HaBblkM TalM-MeHeaXMeHTa
W opraHusauun 340pOBOro NUTaHWUS; NIaHWpPyeTcs co3hatbh (PakynbTaTuB, COBEPLUEHCTBYIOLMUA KOMMETEeHUUn
coumanbHON KOMMYHUKaLMN KYpCaHTOB.

PHASE STATES IN ADAPTING OF FIREFIGHTER CADETS
Batyushev V.M., Talalaeva G.V., Slushkina E.A.
Ural State Fire Service institute of Emergency Ministry of Russia; gvtalal@mail.ru

The ongoing reform of the Russian Ministry of Emergency Situations system places high demands on the
skills of social adaptation of firefighter cadets. They must be resistant not only to stress the physical, chemical,
psycho-emotional, hypoxia, but also to the various manifestations of social stress. They must have the skills to
communicate effectively with the civilian population subjected to stress as a result of fires, accidents, disasters. The
ability to quickly adapt to changing conditions of stress involves two important circumstances. The first of them is
the speed of reaction to signal environmental factors; the second one is the presence of a wide range of adaptive
behavior which is available to a person in certain circumstances. For team work in extreme conditions is also
important coordination team and group effect that occurs during stress.

Previously, we (GV Talalaeva, 2004) have shown that the effect of the complex stress can be adequately
described across a skin conductivity value of biologically active acupuncture points, according to which people at
the time of the survey can be assigned to one of the three phases of adaptation: satisfactory adaptation,
environmental stress, social-environmental stress. In this report, this approach is supplemented by social
adaptation assessment test using the SAN (health, activity, mood). First group (n = 52) tested after a series of
special training related to work in combat clothing and self-contained breathing apparatus. Second group (n = 24)
tested during routine training sessions, but on the background of qualitative changes in the organization of life and
diet. The second group of cadets was transferred from the barracks to the free way of life. They provide their own
shelter, food, cooking, travel within the city. It was found that the SAN indicators in the first group were significantly
higher than in the second group, in which the cadets were forced to urgently and unexpectedly change their
lifestyle. The conclusion: social stress causes more intense adaptation processes than complex professional loads.
Work has begun to improve the social adaptation of skills among the cadets. Classes on the basics of time
management and organization of a healthy diet were conducted. We plan to organize an elective, aimed at the
development of social communication skills of cadets.
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OYHKUNMOHANNIbHAA OPTAHU3ALUUA MO3IroBbIiX MPOLIECCOB NMPU PEANTU3ALNUN
NMPOrHOCTUYECKOIO NOBEAEHUA
BaxtuH O.M., MuHsieBa H.P., TambueB A.3., Kupon B.H.
HWUW HenpoknbepHeTnkn nm. A.b. Korana AKaﬂ,eMli/ll/l 6|/|ono[jvw| n 6uotexHonornn KODY, Poctos-Ha-[oHy, Poccus,
iroy@sfedu.ru

CornacHo npeacTtaBneHusam, cdopMynMpoBaHHbIM B KOHLENLUMW NporHo3upyrowero mosra (predicting brain),
Npyv NOCTPOEHUN CYOBEKTMBHOW MOAENW CUTyauun 4YerioBeK, Kak MpaBuio, OCHOBLIBAETCS Ha CTeneHu
YBEPEHHOCTU B MCTUHHOCTU CBOErO CYXAEHUS UNU Tak HasbiBaeMoW 0anecoBCKOW BEpPOSATHOCTU HaCTymnneHus
oxupgaemoro cobbitTna [Freeman, 2003; Yu, Dayan, 2005; Friston, 2009, 2010; Bubic et al. 2010; DeRidder et al.,
2013;DeRidderetal, 2014]. Psg aBTOpoB paccMmaTpuBaloT TakOW MEeXaHW3M KakK anbTepHaTUBHbIA pedrieKCUBHbIM
cTpaTternsm nosefeHus n obecneuymparoLmim ero rmékocts [Brembs, 2011].

PaHHee Hamu ObIno nokasaHo [Kupow u gp., 2017], yto B cutyauumn Bbibopa 3akoHOMEPHOE (POpMUPOBaHME
ObICTPbIX peakuMn Ha nosiBNeHMe LEeneBoro CTUMyrna CO BpPeMeEHEM, COMOCTaBUMbIM CO BPEMEHEM MNpPOCTON
CEHCOMOTOPHOW peakumm, oTpaxaeT (PYHKLUMOHMPOBAHWE MexaHu3Ma MPOrHo3npoBaHMWs, MPUYEM HE3aBUCUMO OT
TOro, OCO3HAETCA HanMyne CBSA3M MeXay COObITUAMU (CTUMYaMm1) UK HeT.

Llenbto HacTosLwero nceneaoBaHvs SBNSNOCh U3ydeHne anekTporpaduryeckmx Koppenstos popmmpoBaHns
BEPOSATHOCTHOIO MPOrHO3UPOBAHNS KOHKPETHOrO COBbITUSA.

Cpeoun anekTporpacuyeckux KOppensaToB MPOrHOCTUYECKOW [OEeSATEeNbHOCTU MOo3ra OCOObIi UHTepec
BbI3bIBAET TaK Ha3blBaeMoe ycroBHoe HeraTuBHoe oTkrnoHeHne (CNV — contingent negative variation). MNMoka3saHo
(De Ridder et al., 2013, 2014; Rebekah et al., 2015;), uto BbipaxeHHoCcTb CNV koppenupyeTt ¢ BEPOSATHOCTbIO
NosIBMEHUS LIeNeBoro cTuMmyna-muuweHn. Hamm ncenegosanacbh B3anmocBaAsb xapaktepuctuk CNVs co BpemeHem
peakuuy Ha ueneBon cTumyn. PesynbTaTbl nccrnegoBaHusi, BbINMOMHEHHOTO C UCMOMb30BAaHNEM KOPPENSLNOHHOMO
aHanusa, ykasblBaloT Ha B3aMMOCBA3b amnnuTyabl npegctumyrnbHo CNV C MoBbIWEHMEM CYOBEKTUBHOM
yBEPEHHOCTN B MOSBNEHMU Lenesoro ctumyna. B 4yacTHocTu, nokasaHo, 4TO B rpynne obcnegyembix C
3heKTNBHBIM MPOrHO30M HabnogaeTca yBenudeHne cpegHen amnnmtygbl CNVs, pervctpupyembix nepeg
CTMMYyNaMu-NpeaukTopamMy LeNeBoro CTUMyna, U ee CHWKEHWe HEemnocpeACTBEHHO nepes uenesbiM CTUMYNOM B
O3l nuu ¢ apHeKTUBHBLIM NPOrHO3MPOBAHNEM.

Haubonee akTuBHyl0 ponb B MexaHu3max MPOrHO3NpPOBaHMSA urpalT nepegHue nobHble n nesasd
HWXKHETEMEHHasA 00nacTu, YTO XOPOLLO COrflacyeTcs Co CBeAEeHNsIMU, NPUBOANUMbBIMU ApyrumMun aBTopamu [Fanetal.,
2007; Gomezetal., 2007; Gomez, Flores, 2011]. YuntbiBas, YTO HWXHETEMEHHbIE OTAENbI FIEBOrO MNoOnyLlapus
06bIYHO CBA3bIBAKOTCS CO CMbICNIOBOWM U CTPYKTYpHOWN nepepaboTkon nHdopmaumm [Jlypus, 2013], ectb ocHoBaHus
nonaratb, YTO MEXaHW3M NPOrHO3MPOBaHNS PYHKLMOHNPYET Ha OCHOBE CYObEKTMBHOW MOodeny CUTyauun 1 CBa3aH
C ONepVpoOBaHNEM 3TO MOLENbIO.

FUNCTIONAL ORGANIZATION OF BRAIN PROCESSES IN THE IMPLEMENTATION OF PREDICTIVE
BEHAVIOR
Bakhtin O.M., Minyaeva N.R., Tambiev A.E., Kiroy V.N.
Kogan Research Institute for Neurocybernetics Academy of biology and biotechnology of Southern Federal
University, Rostov-on-Don, Russia, kiroy@sfedu.ru

According to the concept of the predicting brain, when you build models of subjective situation usually you
based on the extent of confidence in the truth of judgments or the so-called Bayesian probability of occurrence of
expected events [Freeman, 2003; Yu, Dayan, 2005; Friston, 2009, 2010; Bubic et al. 2010; DeRidder et al., 2013,
2014]. A number of authors consider this mechanism as alternative to reflective strategies of behavior and ensuring
its flexibility [Brembs, 2011].

Earlier we have shown (in press) that in a situation of choice, the regular formation of fast reactions to the
appearance of the target stimulus with reaction time, comparable to the time of simple sensorimotor reaction,
reflects the mechanism of predicting, regardless of awareness or its absence about of the existence of a
relationship between events (stimuli).

The purpose of this study is to investigate the electrographic correlates of the formation of the probabilistic
forecasting of specific events.

Among electrographic correlates of prognostic brain activity, the special interest causes the so-called
contingent negative variation (CNV). It was shown (De Ridder et al., 2013, 2014; Rebekah et al., 2015) that the
magnitude of CNV correlated with the probability of occurrence of the target stimulus. We investigated the
interrelation between characteristics of CNVs with reaction time to the target stimulus.

The results of a study performed using correlation analysis indicate the relationship prestimulus CNV
amplitude with increasing subjective confidence in the appearance of the target stimulus. In particular, in the group
of subjects with effective forecasting have been observed increase of averaged CNVs amplitudes that recorded
before stimulus-predictors, and its reduction immediately before the target stimulus.

The most active role in the forecasting mechanisms play frontal and left inferior parietal areas, which agrees
with the data given by other authors [Fanetal., 2007; Gomezetal., 2007; Gomez, Flores, 2011]. Given, that left
inferior parietal area of the left hemisphere usually is associated with semantic and structural processing of
information [Luria, 2013], there is reason to believe that the mechanism of forecasting functions on the basis of
subjective model of the situation and is associated with the operation of this model.
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OUHAMUKA SHTPOIMNMUKN CEPOEYHOIO PUTMA MNPU PELUEHUX 3A0AY PA3HOIO YPOBHSA CITOXKHOCTU
BaxuuHa A.B.
depepanbHOe rocygapcTBeHHOE BloaxeTHOE yupexaeHne Haykm MHcTutyT ncuxonorun PAH, Mockea, Poccus;
depnepanbHOe rocygapcTBeHHOE aBTOHOMHOe obpasoBaTternbHoe ydpexaeHne Bbicluero obpasoBaHus
«HaumoHanbHbIN nccnegoBaTenbckMin HMKeropoackmim rocyaapCcTBeHHbIN yHuBepenuteT um. H.U.JTobaueBckoroy,
HwxHuii Hosropopa, Poccug; nastya18-90@mail.ru

PasButne cybbekta B oHTOreHese npeactaBnsieT BCE Gonbliyto AnddepeHunaumio ero MHaMBUayanbHoro
onbitTa (lWebipkoB, 1995). lMoBegeHue, npuobpeTeHHoe Ha Oornee MO3OHMX 3Tanax pasBUTUSA (KHOBOEY),
pasBopaudnBaet 6onee AanddepeHUnpoBaHHbIE COOTHOLWIEHMS WMHAMBMAA CO Cpedow, YeM MnoBedeHue,
npuobpeTeHHoe Ha BGonee paHHMX 3Tanax pasBuTus («ctapoer») (Anekcangpos, 2006, 2009). O5T1o nposaBnseTcs B
TakuxX SKCrepuMeHTarnbHbIX PEHOMEHaX, Kak yBenunyeHue crioxHoctn Q3 ¢ Bospactom (Anokhin et al., 1996),
yBeNIMYEHNe KonmMyecTBa creuuanui3auuin B cocTaBe perncrpupyemblix HenmpoHoB (LUBbipkoB, 1995). NMockonbky
COOTHOLUEHMSA uHAMBUAA CO CPeaor NpeacTaBnsaioT B3auMOAENCTBUSA LENOCTHOrO OpraHnuama, Mbl npeanonaraem,
4YTO OTNNYUSA B BO3pacCTe peanusyemMoro noBeaeHus 6yayT nposiBNATLCA U B XapaKTepUCTUKaxX aKTMBHOCTU cepaua.

[ns NnpoBepku 3TOro NPeanosioXeHns ObINo NpoBegeHO u3aMepeHue BapMabenbHOCTN CepaevyHoro putma, ¢
nocregyoLwen OLEeHKOW CITOXXHOCTM ero AUHaMUKKU, Npyu paboTe McCnbITyeMbIX C NPEANOXEHNS MU, BKIHOYaOLWMMM
cnoBa pasHoro Bos3pacta noHumanusa (age of acquisition). 25 yenosek (ot 21 go 35 neT) ¢ obpasoBaHWEM B
obnactm usMKo-MaTeMaTUYECKMX HayK BBIMOMHANM Ha KOMMblOTEpe 3adaHue Mo BbIGOpY MNpPONYyLLEHHOrO B
npegnoxeHun criosa. [1ea Habopa NpeanoXeHW BKIHOYanM npeasiokeHus co crioBamu oduieynotpebutensHon
neKkcukmM (ckakanka, rpy30oBuK 1 T.4.) U NPESSIOKEHUS CO CNoBamMu Cneumnanm3npoBaHHOM MaTtemMaTn4eCcKom NEKCUKN
(BpOHCKMaH, opT 1 Ap.).

CnoXHOCTb CepeyHOro puTMa OLeHMBanachb BbIMMCIIEHMEM BbIOOPOYHOM SHTponuu (SampEn) ang
nocnegosartenbHocten RR-MHTEpBanoB. SampEn KONWMYECTBEHHO OLUEHMBAET CTEeMNeHb HeperynsipHoCTH,
HEeCTaLUMOHapHOCTU M CroXHOCTM BpemeHHoro psga (Richman and Randall, 2000). WUcnonb3ys kputepwui
BunkokcoHa, Mbl cpaBHMBanu 3HayeHns SampEn 3a nepvogbl paboTkl C NpeanoXeHnsamn obLen u cneumansHon
MaTeMaTU4yeckon nekcuku. B wutore wmbl nonyumnu, 4to SampEn pgoctoBepHO Bbiwe npu paboTte
maTematudeckumun npegnoxernnavun (MEO=1.04; kesaptunu: 0.93-1.14), yem npu paboTe C npeanoxeHuaAMmu
obweynoTtpebutensHon nekcukm (MEQ=1.01; kBapTunu: 0.88-1.04) (2=2.81, p=0.004).

VHbIMM cnoBamu, CIOXHOCTb AMHAMUKW CEpAEYHOro puTma 6bina OOCTOBEPHO Bbille MpWU peanusauuu
OTHOCUTENBHO 0GONee «HOBOrO» MOBEAEHMS, 4YTO, Kak Mbl MonaraeMm, MOXeT ObiTb CBfA3aHO C OGonbluew
AnddepeHUNPOBaHHOCTBIO Peanu3vemMoro Habopa cuctem.

BebinonHeHo npu noddepxxke epaHma POOU, npoekm Ne 16-36-60044 mosi-a-OkK.

DYNAMICS OF ENTROPY OF HEART RATE DURING PERFORMANCE TASKS THAT HAVE DIFFERENT
LEVELS OF COMPLICATION
Bakhchina A.V.
Institute of Psychology of RAS, Moscow, Russia; Lobachevsky State University of Nizhni Novgorod, Nizhni
Novgorod, Russia; nastyal8-90@mail.ru

The individual development is increasing of differentiation of individual experience (Shvyrkov, 1995). The
behavior formed at late stages of ontogeny (“new”) performs more differentiated organism-environment interactions
than the behavior formed at early stages of ontogeny (“old”) (Alexandrov, 2006, 2009). It is showed by increasing
EEG complexity in the age (Anokhin et al., 1996) and increasing of quantity of types of neuron specializations
(Shvyrkov, 1995). The complete organism participates in the organism-environment interactions therefore we
hypothesized that differences between “old” and “new” behaviors can be seen in the characteristics of heart
activity.

Here, we have recorded RR-intervals in 25 healthy subjects (aged from 21 to 35), who had mathematical
speciality. Participants had to pass two tests. The first test included sentences with mathematical words (later-
formed behavior) and the second test included sentences with words were in common current use (early-formed
behavior). The task was to add one missing word in each sentence. The tests were performed using personal
computer, the order of tests was counterbalanced across subjects.

To evaluate the complexity of heart rate we estimated the sample entropy (SampEn). SampEn is a measure,
quantifying the regularity and complexity of time series (Richman and Randall, 2000). Using Wilcoxon test we
compared SampEn in both tests. The values of SampEn were significantly higher in the mathematical test
performance (median=1.04; quartiles: 0.93-1.14) than in the performance of the common used words test
(median=1.01; quartiles: 0.88-1.04) (Z=2.81, p=0.004).

In other words the complexity of heart rate was higher when participants actualized the later-formed
behavior. It can be explained by increasing of systems differentiation when the later-formed behavior is performed.

The study was supported by RFBR grant Ne 16-36-60044 mol-a-dk.

NMPODUNAKTUYECKUN IDDEKT 3KCTPAKTA LUA®PAHA NMPU 9KCNEPUMEHTANBHOM HEBPO3E
BaxwanueBa A.{l.
WHcTuTyT dunsmonorum um. A..Kapaea, HAH AsepbarigxaHa, r. baky. afetfarm@mail.ru

Kak n3BecTtHo, B 06Llen CTpykType 3aboneBaemMocTy CerogHs JOMUHUPYIOLLUMU ABASIKOTCS HEBPOTUYECKME,
ncuxocomaTtuyeckme pacCcTponcTBa, Cpean KOTOPbIX MO pacnpoCTPaHEeHHOCTN NepBoe MEeCTO 3aHMMalT HEBPO3bI.
B HacTosLLee BpeMs MHOXECTBO NMOBOYHbIX 3PPEKTOB XUMUYECKNX NMPENapaToB UCMONb3yEMbIX B COBPEMEHHOM
MeguumMHe npuBnekaeT OOMbLWION MHTEPEC YYEHbIX HamnpaBfiEHHbI Ha WCCNefoBaHME CBOWCTB MPUPOAHLIX
BELLEeCTB M co3faHve HaTyparnbHbiX npenapatoB. C STuUX nosuuui, LienecoobpasHo MccrneaoBaHUE IKCTpakTa
wadpaHa (Crocus sativus) B HEBPOTUYECKOW NaTONOrMK, KOTOPbIM 0OOnagaeT BbIPaXEHHOW HEWPOTPOMNHOM
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aKTMBHOCTbIO, MPOSIBMSIOWENCSH YCMOKOMTENbHBIM, TOHU3UPYIOLWUM, NMPOTMBOCYOOPOXHBIM 3(EKTOM, a TaKxke,
BbISIBITEHNE BO3MOXHOCTU NPOMNaKTMKN HEBPO3a aniMMeHTapHbIM MyTEM.

Llenbto gaHHou paboTbl ObINO M3yYeHne NpoMnakTUYeCcKoro 4ENCTBUA SKCTpakTa WwadpaHa Ha nokasartenu
noBedeHns y npeaBapuTernbHO OTOOPaHHBLIX KPbIC, CKMOHHBLIX K 3aMupaHuio Mpyv  KCnepumMeHTanbHOu
HeBpOTM3aumn Nog AencTBneEM 3-X He4eNbHOro XPOHUYECKOro aMmouunoHansHo-6onesoro ctpecca (OBC), a Takke
Ha BOCCTaHOBMNEHWEe (YHKLUMOHANbHOIO COCTOSIHUS JKMBOTHBIX Mocrne npekpaweHus (cnycta 1 Hegenio)
HeBpOTU3aUun. SKCTPaKT LwadpaHa BBOAMMM NepopanbHo B go3e 250 mr/kr Beca nepen kaxabim ceaHcom 36C u
nccrnenoBanu rnoeedeHne XUBOTHbIX B « OTKPLITOM Mone» M B cuTyauuu Heusberaemoro nnaeaHus «Persolt»a.
NcxogHasa rmnoTtesa paboTbl cocTosina B TOM, YTO KOMMEHCATOPHbIE BO3MOXHOCTU Yy HEBPOTU3MPOBAHHBLIX KPbIC
MOryT ObITb YyCUNEeHbl BBEAEHNEM IKCTpaKTa wacdpaHa.

CoBOKYNHOCTb MOBEAEHYECKUX MNoKasaTenemn KpbiC, MOnyyYuBllMX nrauebo, nos3sonseTr onpeaenvTb
COCTOSIHME KMBOTHbIX KaK HeBpO30MofgobHoe., T.K. B pesynbrate 3-x HegenbHoro 3BC y KMBOTHbIX
chopmMmnpoBanocb cTonkoe, oTpuLaTeNbHO-3MOLUOHANBHOE COCTOSIHME, Knaccuduyupyemoe Kak
HeBpo3onogobHoe. NMpu 3TOM, BbICOKMIA YPOBEHb peakLmm cTpaxa (AnnTeneHOCTb 3amMupaHnst B LEHTpe KaMephbl) U
3MOLMOHANBHOTO  HampskeHus  (Yicno  gedekaumi M COKpalleHME  OPUEHTUPOBOYHOW  aKTMBHOCTM),
COMpoOBOXAaeMoe HW3KOW ABuUraTenibHOW aKTUBHOCTBIO (YMCIO MepeceyYeHHbIX KBaapaToB, 3MM304 akTUBHOMO
nnaBaHMs U BPEMsi MACCMBHOMO MMaBaHUA) OXapaKTepM30BaHO Kak HEBPOTUYECKOE, TPEBOXHOE MOBEAEHME U
NPUHATO paccMaTpuBaThb Kak MPU3HaKM HEBPO30NOA06HOro CoCToAHNS. B oTnuumm ot 9TOM NO4ONBITHOM rpynnbl, Y
XKMBOTHbIX MOMYYMBLUMX 3KCTpaKTa wadpaHa B KOHLIE HEBPOTM3aUMM He OOHapyKEHO BbIPaXXEHHOrO cCTpaxa B
nosedeHMn KpbiCc. [encTBMe 3KCTpakTa LWwadpaHa MposBUIIOC B MEHbLUEM COKpaLLeHUW [OBUraTtenbHON
aKTMBHOCTM W YMEPEHHOM 3MOLMOHAINIbHOM COCTOSIHUM MO CPaBHEHWIO C HEBPOTU3UPOBAHHBIMU KpbiCamu,
nonyymswmnmMun nnauebo. Bo3amoxHo, 3TO CBA3aHO C yBennyeHUem (PU3nMYEeCKOW BbIHOCIMBOCTU XXMBOTHbIX MOA
BO34EMNCTBMEM aHTUOKCMAAHTHOro adhdekTa wacdppaHa.

Mocne npekpalleHns HEBPOTMU3aLMK Y XKMBOTHbBIX MOMYYUBLUMX 3KCTPAKT WwadpaHa 0OHapyXeHo yBernm4eHue
OBUratenbHOM W OPUEHTUPOBOYHOM aKTUBHOCTM MOYMTU [0 KOHTPOMBbHOrO YpOBHSA. [lonyyeHHble [JaHHble
CBUAOETENbLCTBYT O TOM, YTO HEBPO30MNOAOOHOE COCTOSIHME CKOPPEKTUPOBAHO BBEAEHMEM 3KCTpaKTa wadpaHa B
npouecce HEBPOTM3aLUW, @ TaKKe, YCKOPEHO BOCCTaHOBMEHWE (DYHKUMOHANBHOIO COCTOSHWSA KUBOTHBIX Mocrne
npekpawexns I6C.

THE PROPHYLAKTIC EFFECT OF SAFFRON EXTRACT ON THE NEUROZAL STATE
Bakhshaliyeva A.Y.
Institute of Physiology n.a. A.l.Karayev, Azerbaijan National Academy of Sciences, Baku. afetfarm@mail.ru

In this study an attempt was made to elucidate the effect of saffron extract on behavioral reactions of the rats with high
freezing capacity in experimental neurosis state.

It was revealed that saffron extract given per-os to the rats subjected to chronic emotional painful stress induced not
neurosis state, but situates anxiety. After a week's neurotic state the restoration of behavioral indices in the rats with high
freezing capacity whom were given saffron extract took place. Saffron extract is supposed to intensify the effect of the
compensatory-defensive system under neurosis state and this can be explained with its antioxidant effect.

HEUPOKOMIMbIKOTEPHBLIN AHANOI PABOTbI TMMMNOKAMIMNA B PEXXUME MHOTOKPATHbLIX ATEPALIU
BawkaTtoBa l0.B., TeH P.B., Anues H.LU., UnonknHa U.B.
BrompxeTHOe yypexaeHue Bbiclero obpasoBaHms XaHTbl-MaHCHMICKOro aBTOHOMHOIo okpyra — FOrpbl « CypryTckuii
rocyfapCTBeHHbIN yHuBepcuTeT», 1. CypryT, Poccus; yuliya-bashkatova@yandex.ru

Bo mHorux cnyyasix npu passuTum 3aboneBaHusi (nepexoda opraHuama OT HOpMOreHesa K natoreHesy u
obpaTHOM npouecce BbI3OOPOBMEHUA MNOA4 AEUCTBMEM Jie4eBHbIX MeponpusaTuiA) B paMkax MNpPUMEHEHMUs
TPaAVLMOHHbBIX CTaTUCTUYECKNX METOAOB He yaaéTcs 3admkcMpoBaTh CTaTUCTUYECKN 3HAYMMbBIE Pa3NMUUS MEXOY
BbIOOpKaMKU pasnMyHbIX NapamMeTpoB X; OpraHn3ama, eCnm OH HaxoOUTCH B Pa3HbIX FOMEOCTaTUYECKNX COCTOAHMUSAX.
MeguuuHa npopormkaeT npebbiBaTb B paMkax TPAOULMOHHBIX CTATUCTUYECKMX METOLOB MWCCMELOBaHUSA, YTO
3aTpyaHsaeT e€ panbHenwee pa3Butne B ah(PeKTMBHOM HanpaBrieHMM U CHWXAeT LOCTOBEPHOCTb perncrpauunm
pasnuuuMin Mexgy HOPMOreHe3oM W MaToreHe3oM MNpu MHAMBUAYyarbHOM noaxode (B OueHKe WHAVBUAYANbHOM
3BONIOLMM OpraHmama 60MbHOro Npy pasBUTUM NATONOMMK MU BbI3AOPOBIIEHUN).

B kavecTtBe ABYX KnacTepoB Obinv oToOGpaHbl cregytowme rpynnel: | rpynna — cTygeHTOB OCHOBHOW rpynnbl
300pOBbs, 3aHUMaKLWUXCA (PM3NYecKon KynbTypon B paMmkax obeobpasoBaTenbHOM NporpamMmmbl YHUBEPCUTETA,
Il rpynna — cTyaeHThbl, NPOdeCcCMOoHanbHO 3aHUMalLMECs UrpoBbiMK Bugamm cnopta (backetdon u Bonendon) (B
kaxxgon rpynne no 30 4yenoBek). HelipoceTn obecneunBanu paHxupoBaHue napamMeTpoB KracTepa BereTaTMBHOM
HepBHOM cucTembl. Ons naeHTndukaumm napameTpoB Mopsigka BEKTOpPA COCTOSIHWS OpraHu3ma 4erioBeka (Kak
Hanbornee BaXXHbIX QUArHOCTUYECKUX NMPU3HAKOB X;) ObINM NMPUMEHEHbI HEMpoceTeBbIE METOAUKMN. Vicnonb3oBanack
CTaHfapTHas npouefypa OuHapHoOW knaccudmkaumm, a Takke MHOFOKMacTepHOM knaccudukaumm Ha 6ase
nporpammbl NeuroPro 0,25.

HelipoHHasa ceTb npeacTaBnsana pasnuums Mexay rpynnamu, T.e. BbINOMHsNach npoueaypa OuHapHom
knaccudukaumn. Npu noBTOpeHMM npoueaypbl knaccuduvkauum pesynstaT Obil OANMHAKOB, HO 3HAYEHUs] BECOBbIX
KO3(PUNLMEHTOB ANsl KaXOoro uukna 6binv pasnuuHbiMi. Beca OnarHOCTUYECKMX MPU3HAKOB X; XaOTUYECKU
n3MeHanucb. NMpu MHOrOKPaTHOM MOBTOPEHMM AaHHOW Mpoueaypbl, ANS KaXAOro Xi Ha j-mom ware noBTOPEeHUd
npoueaypbl, Mbl MOAYYNIN XaOTUYECKYHO FreHepaunio 3Ha4YeHUn BECOBbIX KOI(MUUNEHTOB. M3 Takmx NOBTOPEHUN
nonyyaem xaoTUYECKY0 OUHAMUKY M ANS Kaxaow cepun. VMicnonb3oBaHune Helipo-OBM obecneumBaeT He TOMbKO
noeHTUMKauuIo pasnuuuin - Mexay rpynnamm (OHO CTaTUCTUYECKM HeadEKTUBHO), HO W paHXUpoBaHue
ONarHOCTUYECKUX NPU3HAKOB MpU U3YYEeHUW XapakTepa BIIMSHUSA Harpysku Ha OpraHvusM HEeTPEeHUPOBAHHLIX U
TpeHmpOB1a0|-(|)|-(|)b|x ucnbiTyemblx. [lokasaHo, 4YTO 4MCNO uTepauun OUHAPHOW Krnaccudukaumii OOIMKHO ObiTb He
MeHbLLE .
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NEUROCOMPUTING ANALOGUE OF THE WORK OF THE HIPPOCAMPUS IN THE MODE OF MULTIPLE
ITERATIONS
Bashkatova Yu.V., Ten R.B., Aliyev N. S., llyukhina I.V.
Budget institution of higher professional education of the Khanty-Mansi Autonomous district — Yugra "Surgut state
University", Surgut, Russia; yuliya-bashkatova@yandex.ru

In many cases, the development of the disease (transition of the body from nomogenesis to the pathogenesis
and reverse the healing process under the influence of therapeutic interventions) as part of the application of
traditional statistical methods cannot capture statistically significant differences between samples different
parameters x; of the organism if it is in a different homeostatic conditions. Medicine continues to be in the
framework of traditional statistical research methods, which hinders its further development in the effective direction
and reduces the reliability of the registration of the differences between nomogenesis and pathogenesis in the
individua)l approach (to assessment of individual evolution of the patient in the development of pathology or
recovery).

The purpose of the study was to evaluate the dynamics of parameters of cardiovascular system in response
to dosed physical load on the basis of the program as a signal provider.

As two clusters were selected by the following groups: group | — students of the main group of health
engaged in physical culture in the educational programs of the University, Il group —students who are professionally
engaged in competitive sports (basketball and volleyball) (each group 30 people). The neural network provided
ranking of the cluster parameters of the autonomic nervous system. To identify the order parameters of the state
vector of the human body (as the most important diagnostic signs of the x;) was applied neural network technique.
Used the standard procedure for binary classification and multicluster classification on the basis of the program as
a signal provider of 0.25.

The neural network represented the differences between the groups, the procedure is performed binary
classification. By repeating the procedure for the classification the result was the same, but the values of the
weighting factors for each cycle were different. Weight diagnostic features x; are randomly changed. At repeated
repetition of this procedure, for each x; in j-th step of repeating the procedure, we got a chaotic generation of the
weighting factors. From these repetitions we get chaotic dynamics for each series. The use of neuro-computer
provides not only the identification of differences between groups (it statistically inefficient), but the ranking of
diagnostic features in the study of the nature of the influence of stress on the body untrained and trained subjects.
It is shown that the number of iterations of the binary classifications must not be less than 1000.

POJIb ONUOUOEPTMYECKOU U SHOAOTENIMHOBOU CUCTEM B KOPPEKLIMU APTEPUAJIbBHOIO
AABNEHUA U NEPUGEPUHECKOIO COCYNUCTOIo TOHYCA NPU OCTPOM CTPECCE
BebsikoBa H.A.l, NeBuukun C.H.", XpomoBa A.B.l, KomangpecoBa T.M.
1CeBeprM FocyﬂapCTB%HHbIVI MeguUMHCKUIA yHUBepcuTeT, ApxaHrenbck, Poccus; sergeylevitski@yandex.ru
MckoBckuin rocynapcTBeHHbIN yHUBepcuTeT, Nckos, Poccus

B ycnosusix ocTporo ctpecca y Kpbic Buctap usydanacb ponb CEneKTMBHOIMO aroHMcTa MH-OMnmMaTHbIX
peLenTopoB, CUHTETUYECKOro aHanora meT-aHkedanmHa — DAGO B Moaynsauumn CTPECCOPHOWN Ba30KOHCTPUKLNN,
oLeHMBaeMon No U3MeHeHuo aptTepuarnbHoro gasneHusa (cuctonudeckoe Al (CAQ) n anactonnyeckoe A (OALO)
U nepudepnyeckoro CocyamcToro ToHyca (MHAekc nepudepudeckoro conpoTtusnernus (UIMNC), wHaekc
anactnyHoctu (UN3), mogyne ynpyroctu (MY), nHgekc 6eicTporo kposeHanonHexHus (MBH).

YCTaHOBNEHO, YTO B YCMOBUSX OCTPOro CTpecca, BblI3BAHHOrO 4acoBOW UMMOOWMNM3auuen XMBOTHbLIX B
kamepe ©6e3 xecTkoh ukcaumm (KOHTpornbHasi cepws), Habnwoganocb nosbiweHve All, conpoBoxaatolleecs
poctom nepudepudeckoro cocyauctoro toHyca. K 60-m muH. cTpeccupoBaHuss CA[Ll BospacTtano Ha 25,9%
(p=<0,001), OAL — Ha 36,6% (p<0,001), NMC — Ha 88,6% (p<0,001). HanpoTtue, 13 B ycnoBusix ctpecca K KOHLY
nmmobunmnsauum cHmxkancst Ha 45,6% (p<0,001). Mpu 3TomM B OOnbLUEN CTENEHUM M3MEHSINACb 3NACTUYHOCTb
KpynHbix cocygoB: MY cHwkancs Ha 32,2% (p<0,001), a UBH nuwb Ha 18,4% (p<0,001). HabGniopaemas
Ba30KOHCTPUKTOPHAsA peakuuss Ha CTpecCc Yy 3KCMepuMMEHTamnbHbIX XMBOTHbIX Oblfla CBf3aHa He TONMbKO CO
CTPeccobyCrnOBNEHHbIM  MOBLILEHNEM  aKTMBHOCTM  CUMMATUY4ECKOW HEpBHOW CUCTEMbl UK BbIGpOCOM
KaTexonamMmHOB, HO U C U3MEHEHUEM aKTUBHOCTWU 3HOOTENTMHOBOW CUCTEMBI. Tak MMMYHOEPMEHTHbIA aHanus
nokasarn, 4TO 4acoBasi MMMOOWMMM3aUMsi KMBOTHbIX MPUBENA K YBENIMYEHWUIO YPOBHSA 3HpoTenuHa-1 (ET-1) —
OCHOBHOIO Ba30KOHCTPUKTOPHOro dpaktopa Ha 12,5% no cpaBHeHuto ¢ ero 6a3oBbiM ypoBHeM (p<0,001).

MpoTekTnBHbIN 3adpdekt DAGO Habnogancs, HauuHasi ¢ 5- MUH. CTPECCUPOBAHKS U COXPaHANCH OO KOHLUa
akcnepumMeHTa. K 60-n MMH. nmmobunusaumm CAL 6bin Ha 13,2% (p<0,001), a AL Ha 22,6% (p<0,001) Huxe
nokasaTtenem B KOHTponbHou cepun. UIMC k KOHLY uMmobunusaumm cHmkanca Ha 36,2% no cpaBHEHWMO C
koHTpornem (p<0,001), a U3 nosbiwanca Ha 41,8% (p<0,001), npuyem MY 6bin Bbiwe Ha 48,4%(p<0,001), a MBH
Ha 26,4% (p<0,001). KoHueHTpauma ET-1 Ha doHe CTUMYNAUMM MIO-OMMAaTHbLIX PELIENTOPOB B YCIOBUSAX OCTPOro
cTpecca cHuxanacb Ha 66,3% (p<0,001).

Takum obpas3om, akTyarnbHbIM OIS KMMHUYECKOW (DU3NONOorMn SBnseTcs U3yvyeHne CenekTMBHbIX aroHNCTOB
MIO-ONUATHBIX PELEenTopoB C LEenbl AanbHENWero BbIACHEHUS MexaHu3Ma OEeWCcTBUSA 3TMX NpenapatoB U uX
BHEOPEHMSA B KIMHMYECKYHO NPaKTUKY Ans koppekuun ALl n nepudeprnyeckoro CocyaucToro ToHyca.

THE ROLE OPIOIDERGIC AND ENDOTHELIN SYSTEMS IN THE ARTERIAL BLOOD PRESSURE AND
PERIPHERAL VASCULAR TONE CORRECTION IN ACUTE STRESS CONDITIONS
. Bebyakova N.A", Levitsky S.N.", Khromova A.V.", Komandresova T.M.*
Northern State Medical University, Arkhangelsk, Russia; sergeylevitski@yandex.ru
“Pskov State University, Pskov, Russia

In conditions of acute stress in Wistar rats was studied the role of selective agonist of mu-opiate receptors, a
synthetic analogue of met-enkephalin — DAGO in the modulation of stress-induced vasoconstriction, measured by
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changes in blood pressure (systolic blood pressure (SBP) and diastolic blood pressure (DBP), and peripheral
vadscul(ar ton)e (peripheral resistance index (IPS), elasticity index (EIl), modulus of elasticity (MU), rapid blood filling
index (RBFI).

It is established that in conditions of acute stress caused hour immobilization of animals in the chamber
without rigid fixation (control series) were found to increase in blood pressure, accompanied by increase of
peripheral vascular tone. In the 60th min of treatment the SBP has increased by 25.9% (p<0.001), DBP — 36.6%
(p=<0.001), IPS — 88.6% (p<0.001). In contrast, El under conditions of stress by the end of immobilization was
reduced by 45.6% (p<0.001). While to a greater extent changed the elasticity of large vessels: MU decreased by
32.2% (p<0.001), and RBFI only 18.4% (p<0.001). The observed vasoconstrictor response to stress in
experimental animals has been associated not only with stressbusting increased activity of the sympathetic
nervous system and release of catecholamines, but also with changes in the activity of endothelin system. Enzyme
immunoassay showed that the one-hour immobilization of animals has led to increased levels of endothelin-1 (ET-
1) is the main vasoconstrictor factors by 12.5% compared with its baseline (p<0.001).

Protective effect of DAGO was observed starting from the 5th min. of treatment and persisted until the end of
the experiment. In the 60th min of immobilization of the SBP was 13.2% (p<0.001) and DBP by 22.6% (p<0.001)
lower than in the control series. IPS by the end of immobilization was decreased by 36,2% in comparison with the
control (p<0.001), and El increased by 41.8% (p<0.001), and MU were higher by 48.4%(p<0.001), and RBFI 26.4%
(p<0.001). The concentration of ET-1 on the background of stimulation of mu-opiate receptors in the acute stress
decreased to 66.3% (p<0.001).

Thus, relevant to clinical physiology is the study of the selective agonists of mu-opiate receptors with the aim
of further elucidating the mechanism of action of these drugs and their introduction into clinical practice for
correction of blood pressure and peripheral vascular tone.

CUCTEMHbIN AHAITN3 CBA3AHHbIX C COBbITUEM NOTEHUWAIIOB MO3rA (CChn)*
BespeHexHbix B.H., N'ynuHa E.M., ManbuesB A.B.
depnepanbHOe rocygapcTBeEHHOE OloaKeTHOE yupexaeHue Haykm MHCTuTyT ncuxonorun PAH, Poccus, Mockea,
bezbornik@mail.ru

ConocraBneHne npoLeccoB, W3y4aeMblX B MNCMXOU3NONOMMN, B  KOTHUTMBHOW  MCUXOMOrUM W
NCUXONUHIBUCTMKE C KOoMMoHeHTamu CCI1 B peanbHOM peXvMmMe BPEMEHU OCTaeTCA OOHMM W3 MEepCrnekTUBHbIX
METOOB M3y4YeHMS] MO3rOBOM aKTMBHOCTM, CBA3aHHOW C 3TuMm npoueccamn. OgHako, NpPOCTOe COMoCTaBreHne
3TUX NPOLLECCOB C onpeaeneHHbIMn KomnoHeHTamy CCI1 npnBoguT K TOMY, YTO pasHble aBTOPbl B 3aBUCUMOCTU OT
3agayun nccregoBaHUss COOTHOCAT oauH U TOT xe komnoHeHT CCI1 ¢ pasHbimMu npoueccamu. Mbl cuntaem, 4Yto B
komnoHeHTax CCI1 oTpaxaeTca cucTeMHass opraHvsauus WMMNYMbCHOM aKTUBHOCTW HEPBHbIX KMNeToK (ro
M.K.AHOXMHY), KOTOpas nposiIBNAETCA B OCOBEHHOCTSX MNOBEOEHWS; BHYTPEHHUM e OTPaXeHMeMm 3TON
opraHu3auum gBrnsATCS NCUxmyeckme npouecchl. Kaxgoe gencreme obecnevmsaeTcs Habopom OyHKLMOHAMbHbIX
cucTeM, B3aMOAENCTBYOLWUX APYr C APYroM. 3TN cucTeMbl 06 beAUHAOTCA OPYr C APYrOM BO BpEMS CUCTEMHOIO
npotecca, KOTopbli nony4unn HasBaHue addepeHTHbIn cnHTe3 (AC). B npouecce AC pellaeTtcs, korga u kakoe
nencrtene ByaeT BbIMOMHEHO, T.€. NPpUHMMaeTcs pelleHune. [laHHasa paboTa HanpaBneHa Ha BbisiBrieHue cBssn AC
N MpUHATUS pelleHns ¢ komnoHeHTamyu CCI1 npu BbINONHEHWM OBYX pasHbiX 3adady Bbibopa. UcnbiTyemble
[00OpOBOSBHO y4acTBOBANWU B BbINMOMHEHUN ABYX 3KCMEpPUMEHTanbHbIX 3adad Beibopa ¢ perncrpauuen y Hux Q0r.
B oboux akcnepumeHTax Obinia nNpuMMeHeHa npouedypa KOHTPONMMPYEMOrO W3MEHEHUSI KONMMYecTBa CUCTEM,
o6beauHaowmxca B AC. Npegnonaranock, YTO 3TO NPOSABUTCH Ha XapakTepucTnke ogHoro n3 kommnoHeHtos CCIT.
B 3apaye ceHCO-MOTOPHOro BbIGOpa WUCMbLITYEMbIM MNPEAbABNANM B CNyvYaHOM MOpsigke, HO C paBHOWM
BEpPOATHOCTbIO [Ba anbTepHaTMBHbIX 3pUTENbHbLIX CUrHana. B oTBeT Ha npegbsABneHWe curHana ucnbITyemble
OOIDKHbI ObINIM KaK MOXHO ObICTpee HaxaTb KraBully, COOTBETCTBYWOLWLYHO curHany. CTpykTypa STUX CUrHasnoB
Oblfla TakoBa, YTO OAMH CUrHamn UCMbITYEMbI€ BCEraa NporHo3npoBanuy NpaBuUibHO, Uy HUX akTUBMPOBASICS TOMbKO
OOWH Habop cucteM, obecneuynBatoLLMiA NpaBUIbHbIA OTBET. [1pyM NPOrHO3MPOBaHMKU APYroro curHana oHW 4acTo
owmbanuck, Uy HUX aKTUBUpPOBanucCh ABa Habopa cuctem — AN OTBETA Ha NPOrHO3MPYEMBbI CUTHAMN U B OTBET Ha
peanbHO NpeabsaBrEeHHbIV curHan. belno oOHapyXeHo, YTO Mpu YBENMYEHNM KONTMYECTBA OAHOBPEMEHHO aKTUBHbIX
cuctem B AC uMeeT MecTO HeraTuMBHbIN cABUF B no3ntuBHoM komnoHeHTe P300 CCI1. B 3apaye Ha
CEMaHTMYECKYID KaTeropmsauuio BU3yanbHO MpeabsBAsSEeMblX CMOB WCMNbITYEMbIM B CryvyanlHOM nopsiake
npeabsBnsanu B KavyecTBe npanMmMa OAHO U3 [ABYX CMOB — «NpeaMeTbl» UMM «OopraHusmbl», a yepes 750 mc B
CrnyyanHoOM Mopsigke nNpeabsBAsnM CroBO-MUWeHb, O6OO3Hayalwlee KOHKPEeTHble npegMeT WNu OpraHu3M.
McnbiTyeMble A0MmKHbI BbinyM Kak MOXHO ObICTpee HaXxumaTb OAHY KIaBWLLY €CIU CITIOBO-MULLEHb CEMaHTUYECKU
COOTBETCTBOBArNo CroBy-NpanMy, W HaXumaTtb OPYryl0 Knasuwy Mpu HECOOTBETCTBUM 3TUX crnos. [lpu
cooTBeTCTBMM Mpanma 1M muweHn B AC akTMBMpPOBAncCsl TOMbKO oAWH Habop cucTem, CBS3aHHbIA C OAHOW
KaTeropuen, npu HeCOOTBETCTBUM —aKTUBMPOBANMCb HabOpbl CUCTEM, CBS3aHHbIE C ABYMS kaTeropusmu. [lpu
HEecCoOTBETCTBMUN NepeaHun poHT P600 nmeeT OOCTOBEPHO BblIpaXKEHHbIN HeraTUBHbLIA COBUI MO CPaBHEHUIO C
TakoBblM B cnydae cootBetcTBusa. BeiBoa: P300 B nepson 3agave n P600 —BO BTOpOM 3ajavye CUCTEMHO
WMOEHTUYHbI - OHU CBSA3aHbl C CUCTEMHBIM NPOLIEeCCOM — adh(PePEHTHBIM CUHTE30M U MPUHATUEM PELLEHUS.

* BbironHeHo 8 pamkax ['ocydapcmeeHHoz20 3adaHuss ®AHO P® Ne 0159-2015-0012

SYSTEM ANALYSIS OF THE BRAIN EVENT RELATED POTENTIALS (ERP)*
Bezdenezhnykh B.N., Gulina E.M., Paltsev A.B.
Institute of Psychology RAS (Moscow, Russia) bezbornik@mail.ru

It is supposed that every behavioral act is the result of the activities of the set of definite functional systems
(by P.K. Anokhin). These systems got into the interaction during system process of the act called afferent synthesis
(AS). The present investigation undertakes to reveal the EEG- correlates of ASs related to the performance of
different choice tasks. Subjects participated in the two different experiments with choice reaction time tasks. We
used the procedure of increasing the number of active systems during AS that allowed us to reveal the EEG-
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potentials related to AS. In the first experiment - sensory-motor choice reaction time task - two alternative stimuli
were presented in random order and with equal probability. The stimuli were composed of two components -
common warning signal (WS) and different determining signals (DS). Subjects had to press the button related to
DS as quickly as possible. Because of time intervals between WS and DS were different in these stimuli subjects
predicted DS of one stimulus more correctly than another one. With the correct prediction of DS there were active
only those systems in AS which would subserve the response on this DS. With erroneous prediction of DS there
were active systems in AS which were related with predicted DS and were related with presented DS. It has been
found the relation between the number of active systems in AS and property of P300: increasing of a number of
systems was accompanied by increasing in negative shift of the P300" s frontal slope. In the task of visual
categorization of words subjects were presented in random order with one or other prime word (organism or object)
followed by target word denotative the item belonging to organisms or objects. Subjects have to press as quickly as
possible one button if the prime and target were congruent and another button if these words were incongruent. In
congruent case the systems related to one category of words were activated in AS wile in incongruent case the
systems related to both categories of words were activated in AS. The frontal slope of P600 related to
categorization was depended on whether the target word was congruent or incongruent to the prime word. When
the target word was incongruent to the prime word and there were systems belonging to two different categories of
words in AS, this frontal slope of P600 was more negative than when target word was congruent to the prime word
and there were systems belonging to one category of words.

On the basis of our data and we concluded that P300 related to response in choice reaction time task and
P600 related to quick categorization of words are EEG manifestation of the afferent synthesis and decision making
in this two different actions.

*Supported by ®AHO P® Ne 0159-2015-0012

KOMMNbIOTEPHOE MOAENUPOBAHUE PAOUALMOHHbLIX NMOBPEXOEHUA B HEAPOHAX MOJIOBHOIO
MO3rA
Benos 0.B.', Batmynx M.", fixarea 0.’
'O6beanHeHHbIN WHCTUTYT sifiePHbIX I/ICCJ'Ie,CI,OBaHI/IVI [y6Ha, MockoBckas o0bn., Poccus,
MoHronbCkuin HaunoHarnbHbIN yHUBEPCUTET, YnaH-baTop, MoHronus, dem@Jlnr ru

B nocnegHve roabl HakannuMBalTCA [aHHble, CBUOETENbCTBYIOLME O BbLICOKOW YYyBCTBUTENLHOCTM
OTAENbHbIX 3NIEeMEHTOB LeHTpanbHon HepBHom cuctembl (LHC) k noBpexgatowemy AerACTBUIO MOHU3MPYOLLEN
pagvaumn. AKTyanbHOCTb Takux paboT onpegensieTcsa PsSAoOM HayqyHO-MPaKTUYEeCKUX 3adad, Cpeau KOoTopbiX
Ba)KHOE MEeCTO 3aHUMalOT NNaHNpoBaHWe CeaHCOB paauoTepanun U pagmoxupyprim, obecneyeHme pagnalmoHHON
BesonacHOCTM AOnuTenbHbIX MNWAOTUPYEMbIX MOMNETOB B JanbHeM KocMoce. HecmoTps Ha WHTEHCUBHOE
uccrnegoBaHue acnekToB pagnaumoHHoro nospexgeHns LIHC, HemdyvyeHHbIMM OCTaloTCH MHOMME MOMNEKYNsipHbIE 1
KNeToYHble MeXaHU3Mbl, WHUUMUpYIOLLMe BNOCNEeACTBMM  HapyweHue dyHKUMA OoBydyeHus, namsatn wu
NPOCTPaHCTBEHHOW OpMeHTauMu Mocne pagvaumoHHOro Bo3dencTBus. B Hactoswen paboTte Ha npumepe
HEMpPOHOB rMMNMOKamna KpbIC BbINOMHEHO KOMMbIOTEPHOE MoAenupoBaHme Haubornee paHHWX 3Tanos
B3aUMOOEWNCTBUS MYy4YKOB MNPOTOHOB, MOHOB yrrepoda (~°C) u Xenesa (56Fe) C HepBHbIMW knetkamu. C
ucnomnb3oBaHneM nporpaMmMmHoro naketa Geant4-DNA, nossonsowero MoaenvpoBaTb MPOXOXAEHUE TPeKoB
3apsPKEHHBIX YacTuL, Yepes pasnuyHble Buonoruyeckue 06'beKTbI ncernenopaHsl cbmgmo-xwmmqecme npovecchl,
MPOUCXOAsLIME BO BHYTPEHHEN Cpefe HEWPOHOB Ha BpemeHax oT 10" pgo 10™° ¢ nocne obnyyenusa. Onga
BbINOMHEHNST MUKPOAO3UMETPUYECKMX pacHETOB pa3paboTaHo JOMONHeHMe K nporpamMmmHoMy nakety Geant4-DNA,
nossonswllee co3gaBaTb 0ObEMHbIE MOOENWN HEPBHbIX KNETOK Ha OCHOBE 3KCMepMMeHTanbHbIX AaHHbIX 06 MXx
Mopdororun. C nomoLLbo NPeanokeHHbIX METOAOB OLEHEHO MUKpopacnpeaeneHne SHeprum u Ao3bl 061y4eHus
B CTPYKTYpe OTAEMNbHbIX HENPOHOB. BbINOMHEH CPABHUTENbHBIN aHanu3 BbiXoAa NPOAYKTOB paAnonnsa Bogbl (€ g,
*OH, H3;0", H®, OH", H,, H,0,) 1 UXx HakonneHus B CTPYKType HENPOHOB NPV BO3AEICTBUM PA3NNYHbLIX TUMOB
3apsHKEHHbIX l4acn/1|_|, C (p13nyeckuMn xapakTepucTmkaMmm, COOTBETCTBYIOWMMM MydYkamM saep, NMPUMEHSIOLNXCH B
ceaHcax paguoTepanuMu unuM HabnioJawwuxcsa B CAEKTpe ranakTU4ecKnMx KOCMUYECKUX Jydel B YCHOBUSAX
JanbHero KocMmoca. YKasaHHble XapakKTepUCTUMKW OLEeHeHbl Takke Ang rpynnbl HerpoHoB u3 10 KNeTok,
MOOENUPYIOLLNX YHaCTOK HEPBHOW TKaHW Mo3ra. C MOMOLLbIO BbINOMHEHHbIX PACYETOB NOKa3aHo, YTo Mopdonorns
KNeToK $BMSETCA BaXHbIM (DaKTOpoM, OnpedensiowuM XapakTep HakonneHus [o3bl  06nyveHus u
pPaanonMTUYECKNX MPOOYKTOB B CTPYKTYPE HENPOHOB. [Nony4eHHble pe3ynbTaTbl CBUAETENBCTBYHOT O BO3MOXHOCTM
OKCUOATMBHOIO MOBPEXOEHWUS HEWPOHOB, MNOTEHUManbHO SBASIOWErocs MNPWYUHOM HapyLleHUs HOopMarbHbIX
CBS3el MexXay HepBHbIMW KINeTKaMu B paHHWE U NO34HUE Nepuoabl nocne obnyyeHus.

Pab6ota BbinonHeHa npu nogaepxke POOU (npoekt 17-29-01005 ocum_m).

TUMHWYECKUE NENTUAObI KAK MEOUWATOPBI BAAMMOOAENCTBUA UMMYHHOU U HEPBHOU CUCTEM
Benosa 0.B.” , HoBoceneukas A.B. 2 , KprtoukoBa A.B. e , MockBuHa C.H. 1, NHo3emMLeB AH.’
'orey «HaLLI/IOHaJ'IbeII/I uceneao zaTeJ'IbCKI/II/I u,eHTp «Kyp'-IaTOBCKVIl7I nHCTUTYT», KypuatoBckuii komnnekc HBUKC-
TexHonorun, Mocksa, Poccus; “MI'Y nmenn M.B. JlomoHocoBa, MockBa, Poccus; olgabelova49@yandex.ru

HepBHas n MMMyHHasi cUCTEMbl — BaXKHeWLMe (pU3NONorMYeckme CUCTEMbl OpraHu3Ma MITEKOMUTAIOLLMX.
TuMyc ABNAETCS LeHTpanbHbIM OpraHoM UMMYHHOW cucTeMbl. MoOMMMO 3TOro, TUMYC — 3TO XXemnesa BHYTpeHHeMn
cekpeunn. XopoLlo n3ydeHa porb TUMyca B UMMYHHOW cucTeMe. OgHaKo AaHHble NocneaHUX NeT roBopsAT O TOM,
YTO TUMYC, Hapsily C HEPBHOW W 3HAOKPUHHOM CUCTEMaMW, UrpaeT GonblUylo ponb B NOAAEPKaHMM roMeocTasa
opraHusma. TuMmyeckue nenTugbl UrpalT B 9TOM OAHY U3 KItodeBbix poriei. K mocregHWm OTHOCATCS FOPMOH
TUMyca TUMYIUH, FOPMOHOMOA0BHbIE TUMMUYECKME NeNnTUAbl TUMO3UHbI U TUMOMNOSTUHBLI U Ap. NMoMUMO OTAENbHbIX
MOJEKYN CYLLECTBYIOT reTeporeHHble npenapaTbl TAMUYECKMX NENTUAO0B, Takne Kak TakTUBUH, TUMO3WUH dpaKkLms-5,
TUManuH v ap.
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ABTOpamMM MOKa3aHO BNUSIHUE TUMUYECKMX MENTMAOB W BbICOKOMONEKYNsipHOW OenkoBon dpakumm us
TMMyca Ha oby4yeHne M NaMsiTb Yy WHTAKTHbIX M TUM3IKTOMMPOBAHHBIX KPbIC Ha MoAensix OOOpPOHMTENbHbIX
ycnoBHbix pednekcos (YPIN, YPAW). Beino BbigABNeHO, 4To obyyeHune xuBOTHbIX kak YPIU, Tak n YPAWU,
YNy4yLanocb OTHOCUTENbHO KOHTPONS Npyv BBEAEHUN TUMYMMHA, TakTUBMHA, TUMO3UHa dpaunmn-5 n yxyawanoch
npv BBEOEHWM BbICOKOMOMEKYNApHOM 6enkoBon ppakumMm U3 TUMYCa Y WHTaKTHbIX XXUBOTHbIX. TWM3KTOMUS
npusoauna K otTmeHe Bblpabotkn un YPIN, n YPAW. BBegeHne TUMIKTOMUPOBAHHBIM >XWUBOTHbIM TUMYNMHA Y
TakTMBMHa BOCCTaHaBMMBano npouecc BbIpaboTku 3aTmx pedonekcos. [ToMMMO 3TOro 6bINO BbIBNEHO Takke
CTpecc-NpOTEKTOPHOE BUSHWE TUMUYECKMX NENTUAOB (TUMYNWHA, TakTMBMHA, TUMO3MHA pakuun-5) y KpbiC npu
YHKUMOHaNbHbIX HapyweHusx YPAW (cboe M nepemeHe MeCTOMONOXeHust oTBepcTus). Ons obbsicHeHus
BO3MOXHOI0 MexaHn3ma BblISIBNEHHbIX 3¢ eKTOB NPOBOANMN HENPOXUMUYECKUI aHaNn3 ypoBHS BO3OyKaatoLwmux 1
TOPMO3HbIX aMUHOKUCIIOT, BMOreHHbIX aMUHOB M 3KCMpeccuto reHa c-fos B pasnuuHbIX CTPYKTypax Mo3ra KpbiC
nocne BBeAEHUS TUMWYECKMX MEenTMAOB. Y Kpbic nocne cb6oa YPAU BAMAHWE TUMMYECKMX NENTMOOB (TUMYNUHA,
TaKTMBMHA) Ha YpPOBEHb MOHOAMWHOB B Pa3fM4YHbIX CTPYKTYpax rOflOBHOrO MO3ra He OTinvnyanocb Mexay COOOW.
BbIsiBNEHO, YTO TUMYIMH U TaKTUBMH YBENUYMBAIOT YPOBEHb TOPMO3HbLIX aMUHOKUCIIOT B CTPYKTYypax, CBA3aHHbIX C
3MOUMOHaNbHON peakunen. TakTMBMH WM BbICOKOMOMEKyNApHasa dpakumst n3 TuMyca Mo-pa3HOMy BAWUSNM Ha
akcnpeccuio reHa c-fos B cTpykTypax mosra. BeposaTHo, adpdpekT BO3OENCTBUS KaXOoro peanu3yetca pasHbiMu
nytamu. BegyTca ganbHenwmne paboTbl MO U3y4EeHNI0 MeEXaHu3Ma AenCcTBUS TUMUYECKMX NenTMO0B.

THYMIC PEPTIDES AS MEDIATORS OF INTERACTION BETWEEN THE IMMUNE AND NERVOUS SYSTEMS

L Belova O.V.", Novoseletskaya A.V.%, Kryuchkova A.V."*, Moskvina S.N. ", Inozemtsev A.N.%.

National Research Center "Kurchatov Institute", Kurchatov Complex of the NBICS-technologies, Moscow, Russia;
Lomonosov Moscow State University, Moscow, Russia; olgabelova49@yandex.ru

Nervous and immune systems are the major physiological systems of the mammals. Thymus is the central
organ of immune system. Beyond that, thymus is a gland of internal secretion. The role of thymus in the immune
system has been thoroughly studied. However, recent data suggest that thymus together with nervous and
endocrine systems plays an important role in maintaining of homeostasis. Thymic peptides, such as thymus
hormone thymulin, thymosins, timopoietins etc, play a key role in that process. Besides individual molecules, there
are heterogeneous thymic peptide preparations, for example, tactivin, thymosin fraction-5, thymalin etc.

We studied the effect of thymulin, tactivin, thymosin fraction-5 and high molecular weight thymus protein
fraction on learning and memory abilities of intact and thymectomized rats on models of defensive conditioned
responses (passive avoidance - PA; active avoidance - AA). It was found that training of animals in PA and AA
models after thymulin, tactivin and thymosin fraction-5 administration was improved, but after high molecular weight
thymus protein fraction administration — was impaired in comparison to the control group of animals. Thymectomy
led to the abolishment of training abilities in PA and AA models. Thymulin and tactivin administration to
thymectomized animals restored the process of these reflexes formation. In addition, a stress-protective effect of
thymic peptides (thymulin, tactivin, thymosin fraction-5) in rats with functional disorders of AA (crashing and change
of holes location) was observed. In order to explain a possible mechanism of revealed effects, neurochemical
analyses of excitatory and inhibitory amino acid levels, biogenic amines and expression of the c-fos gene in various
brain structures of rats after administration of thymic peptides (thymulin, tacivin) were carried out . The influence of
thymic peptides (thymulin, tacivin) on monoamines level in various brain structures of rats didn’t differ among
themselves after a crash of AA. It is revealed that tactivin and thymulin increases the level of inhibitory amino acids
in the structures associated with emotional response. Tactivin and high molecular weight thymus protein fraction
have different effect on the expression of the c-fos gene in brain structures. Probably, the effect of each substance
is implemented in different ways. Further research of thymic peptides action mechanism is underway.

WCCNEONOBAHUE HEUPOXUMWYECKUX MOKA3ATEJIEN Y KPbIC NOCIE BO3AENCTBUA MOHOB
YIMEPOOA U TAMMA-KBAHTOB
BenokonbitoBa K.B.", Benoe 0.B.", Kyapux B.C.%, Hapkesuu B.5.”, KpacaeuH E.A.", Tumowenko I"H.",
Ba3ssH A.C.°
l061=e,c|,v|HeHHt:||7| WHCTUTYT SA4epHbIX nccnegoBanui, [lybHa, MockoBckasi obn., Poccus, 2cbepl,epaanoe
rocygapcrBeHHoe GopKeTHOe HayyHoe ydpexaeHne Hay4Ho-uccneaoBaTenbCckuil UHCTUTYT chapMakonorum num.
B.B. 3akycoBa, Mockea, Poccus, “®epepanbHoe rocygapcTBEHHOE BHOMKETHOE yyYpexaeHne Haykm MIHCTUTyT
BbICLLEN HEPBHOW AedATenbHOCTM 1 Henpoduanonormm PAH, Mocksa, Poccus, dem@jinr.ru

N3yyeHne acdheKkToB BO3OENCTBUS WMOHUSMPYIOLLMX W3MNYYEeHUA Ha (QYHKUMM LEHTpanbHOM HepBHOW
cuctembl  (LUHC) onpegensietcss HeOOXOOUMOCTLIO MOSMYYEHUS TakKMX [LAHHbIX MPUMEHUTENBbHO K OBYM
NPaKTU4YEeCKMM 00NacTsIM: MCMONb30BaHME TSDKENbIX MOHOB B afjpOHHOM Tepanun onyxoren mo3ra n obecnedeHve
pagvauMoHHON 6e30nacHOCTM MUNOTUMPYEMbBIX MEXMNMaHeTHbIX MnoneTtoB. HecMoTpss WMHTEHCMBHOE W3y4eHue
nocneacTBui  pagvauuoHHoro nopaxeHus LHC, Helpoxumuyeckne MexaHu3mbl, fexalme B OCHOBE
HabngaeMbIX HapyLEeHUN, OCTakTCss BO MHOIOM HesCHbIMK. B HacToswen paboTe npoBefeHO CpaBHUTENBHOE
uccnegoBsaHme Bo3aencTems noHoB yrnepoga (12C) ¢ sHepruen 500 MaB/HyknoH 1 y-kBaHToB 60Co B fo3e 1 I'p
Ha OOMEeH MOHOaMWHOB B TOJIOBHOM MO3re KpPbIC pPas3fnU4HbIX BO3PaCTHbIX KaTeropun. Herlpoxummnyeckne
nokasaTtenu, xapakrepusylLime pacnpegeneHve HopagpeHanuHa, gogamuHa, CEpOTOHUHa M uxX MeTabonuToB,
OLEHMBaNUCb Ha [OBYXMECAYHOM BpeMeHHOM npomexyTke 4vepe3 30 m 90 cytok nocne obnydveHus. [lMocne
Bo3aencTems uoHoB 12C n y-kBaHTOB Hambonbluve pasnuums y OBMYYEHHbIX W KOHTPOMbHbLIX XMBOTHBLIX
Habnoganuce B npedpoHTanbHOW Kope, rMnnokamne u runotanamyce, UYTO yKasblBaeT Ha BaXHYK pOMfb 3TUX
OTAENoB Mo3ra B peanusauun no3gHux aeKkToB BO3AENCTBUSA pagmaumm Ha OyHKLUMU LeHTpanbHOW HEPBHOMN
cuctembl. lNMokasaHo, 4TO B UenoM BnvsiHMe noHoB 12C Ha AvMHamuKy meTabonuama Goree CywecTBEHHO Mo
CpaBHEHWIO C Y-KBaHTaMW. Y KpbIC, NOABEPraBLUMXCA BO3AEUCTBUIO Y-KBAHTOB, 0OLlee KONMYecTBO nokasaTenen,
CTaTUCTMYECKN 3HAYMMO MEHSIBLUMXCH C BO3pacToM, ObINO COMOCTaBUMO C KOHTPOMEM; pasnuyancs nuilb
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Xapaktep Habnogaembix UsMeHeHun . [pu oLeHKe N3MEHEHUI B NEPBON 1 BTOPON BPEMEHHOWN TOUKE B
OTAENbHOCTY, obLLee YNCNO 3HAYUMbBIX Pa3NUyU Takke OblNo Bbie B criydyae o6nydeHus TSKenbiMU MOHaMW.
Bmecte ¢ Tem, nocne obnyyeHns sgpamm 12C MHorve nokasaTtenu metabonuama MOHOAMMHOB HE CHWXanUCb C
BO3pacTOM B TOW Mepe, B KOTOPOW 3TO NPOUCXOAWUMO B KOHTpone unu nocne y-obnydveHusd. Ha ocHoBaHuu
NpOBEAEHHOrO UCCNefoBaHUSA caenaHo npearnonoxeHne o ToM, YTo Gonee CyLeCcTBEHHbIE HapylleHus B paboTte
MeOMaTOPHbIX CUCTEM MpPU BO3AEUCTBUMM TSXKEMbIX MOHOB NPUBOAAT K 0OoOnee WHTEHCMBHOW peanunsaumu
KOMMEHCATOPHO-BOCCTAHOBUTESNbHbLIX MPOLECCOB, YTO MOXET OblTb npuynHOM Moaudukaumm HOopMarnbHON
OvHaMuKn obMeHa MOHOaMUWHOB B NMOCTPaAMaLnoOHHbIA nepuog.
Paboma noddepxaHa epaHmamu PO®U (Ne 15-04-03565) u OPU-M (Ne 17-29-01005).

CTOXACTUYECKAA OLIEHKA MAPAMETPOB 3JIEKTPOMUOIPAMM Y UCNBITYEMbIX MPU PA3SHOM
CTATUMECKOM YCUITUUN B PEXXUME NOBTOPEHUA
BenoweHko [1.B., KypmanoB WU.I'., BanueBa E.B., AnekceHko f.10.
BrogxeTHoe yupexaeHue Bobiclero obpasoBaHnsa XaHTbl-MaHcunckoro aBToHoMHoro okpyra — Korpbl «CypryTckui
rocyoapcTBeHHbI yHuBepcuTeT», r. CypryT, Poccus; d.beloshhenko@mail.ru

B vccnenoBaHusX Hep8HO-MbIUWEYHOU cucmemMbl UCMOoNb3VIOTCA pasHoobpasHble MeTodbl, B TOM 4uche U
anekmpomuoepacbuss (AMIN). SMIT LLMPOKO NPUMEHSETCA B caMblX PasfMyHbIX 06nacTax MeauumnHbl U Buonorun,
HO MPW 3TOM cuyMTaeTcs. YTo ntodas Bbibopka IMIT aBnsAeTCsa penpe3eHTaTUBHOWM C NO3ULINIA CTOXacTUKN. B pamkax
HOBOW meopuu Xaoca-caMoopeaHu3auuu Mbl [OOKa3blBaeM OLUMOOYHOCTb 3TOMO MHEHUs U3-3a PeanbHOCTU
atbdekta EcbkoBa-3uMHYeHko. B ToM umcne u ana OMI. C nomouwbio OMI um3yyanacb CTODVKTVDHas W
dVHKUMOHaNbHAsA oOpraHuM3auusl HepBHO-MbILLEYHOro annapaTta 4enoBeka B  PasfUMYHbIX VCIIOBUSAX ero
neatenbHocTU. M3vyeHne OUO3MEKTDUYECKOW aKTUBHOCTU MbILLIEYHbIX TDVIAN WKW OTAENbHbIX MbIlL OObIYHO
BbINOMHAETCA B peXume pas3oBoro namepenuss AMI. B pamkax runotesbl H.A.BepHwTenHa o "noBtopeHun 6e3
NOBTODEHUI" HAMWN NpeanaraeTcs HOBbIV NOAXOA B OLIEHKE MapaMeTpOB 3NIEKTPOMMOrpaMM. KOTODbIA OCHOBAaH Ha
MHOFOKPaTHOM MOCTPOEHUN MaTpuL, MapHbIX CPaBHEHWUI perncTpupyembix BblOopok SMIT mbiwubl (OTBOAALLEN
MbILLILbI MU3NHLA).

Mo NOBTODHbLIX 3KCMEePMMEHTax V UCHbITVEMbIX (KEHLUMH)., HaxXoOsLWMXCA B Da3HblX U3NONOrMYeckmnx
cocTosiHUAX (npu crnadbom HanpskeHun Mblwdbl (F1=5 naH) n npu cunbHOM HanpspkeHun mblwubl (F,=20naH).
aHanu3 anekTpoMuorpamm rnokasan. 4yto OMI aABnslTCA XapakTepHbIM MPUMEDOM XaoTUYECKOW AMHAMUKK
rnoBedeHUss napameTpoB OuomexaHumdyeckonm cuctembl. [lapametpbl OMIT OEMOHCTPUDVIOT HENOBTODPUMVIO
AOMHaAMUKY. KOTODVIO HEBO3MOXHO M3v4aTb B PaMKax TPAAWULIMOHHOM HAVKW. T.e. AETEPMUHMU3MA UMM CTOXACTUKWN.
OVHKUMKM pacnpeneneHns v UCMbITYEMbIX HEMPEPbIBHO U3MEHSIOTCA NPU MOBTOPHbIX 3KCMNEPUMEHTax., a 3Ha4uT,
niobble cTaTUCTUYECKUE pe3vnbTaTbl UMET UCTODPUYECKUI XapakTep uameHeHus. PacdeT matpuu napHbIX
cpaBHeHU 15-Tn BbIOOPOK Ans OLHOTO YerioBeka nokasar, 4To 13 105 nap He3aBUCUMbIX BbIOOPOK (AN KaXaooro
UCMbITVEMOro MOXHO nonvyutb 15°=225 nap cpaBHeHUsi BbIOOPOK OMI. M3 KOTODbIX AnaroHanbHble 15 nap
UCKNtoYanucb, a cama maTtpuua nonvyanacb cMMMeTpuyHon (225-15=210) 1 noaToMy Hes3aBUCUMbIX nap Obino
210/2=105 nap) moxHo nonv4yutb He 6onee 10% nou F,=20naH n 18% npun F.=50aH nap cosnadeHuti 6b16000K —
k, T.e. koroa 3TW 2 cpaBHMBaeMble BbIOODKM 3MEKTPOMUOrPAMM MOXHO OTHECTU K OAHOW reHepanbHOW
COBOKVMHOCTY (Npu 3TOM 3TU BbIBODKM anekTpoMuorpamm coaepxat no n=20000 Toyek B kaxxaomn). OcTtanbHble 90-
82% cpaBHEHUs OEMOHCTDUDVIOT OTCVTCTBUE BO3MOXHOCTU UX OTHECEHUS K OOHOW reHepanbHON COBOKVIHOCTU. B
uenom 4mcno nap k Bbibopok SMIT npu 4YeTblpexkpaTHOM vBenuveHun cunbl cxatnsa (F,=4F,) vmeHbluaeTcs.
Yucno k ymeHbLlanocb Bo Bcex 15-TM cepuit NOBTOPOB 3KCNEPUMEHTA MPU VCUIEHUN cXaTus. OTO OoKa3bliBaeT
CTATUCTUYECKVIO HEVCTOMYMBOCTb 3JNIEKTPOMMOrpaMM U MOKasblBaeT YCUIeHWe [OoNu xaoca B LEeNloM npu
HaNPsHXKEHUU MbILLbI (Y KEHLLNH).

STOCHASTIC ASSESSMENT OF ELECTROMYOGRAM PARAMETERS IN TEST SUBJECTS AT DIFFERENT
STATIC LOAD AT MULTIPLE REPETITIONS
Beloshchenko D.V., Kurmanov I.G., Valieva E.V., Aleksenko Ya.Yu.
Budget institution of higher professional education of the Khanty-Mansi Autonomous district — Yugra "Surgut state
University", Surgut, Russia; d.beloshhenko@mail.ru

In studies of the neuromuscular system uses a variety of methods, including electromyography.
Electromyography is widely used in various fields of medicine and biology, but it is believed that any sample of
electromyogram (EMG) appears to be representative from the position of stochastic. In the new theory of chaos-
self-organization we prove the falsity of this opinion due to the reality of Eskov-Zinchenko effect including EMG.
Using method of electromyography we study the structural and functional organization of the neuromuscular
system of man in various conditions of its activity. The study of bioelectric activity of the muscle groups or individual
muscles is usually performed in a single measurement of EMG. Under N.A. Bernstein hypotheses about "repetition
without repetition”, we propose a new approach to estimate parameters of EMG, which is based on the repeated
construction of matrices of pairwise comparisons of recorded EMG samples of muscle (m.abductor digiti minimi).

In repeated experiments, the subjects (women) who are in different physiological conditions (with weak
muscle tension (F;=5 dN) and severe muscle tension (F,=20 dN)), analysis of the electromyograms showed that
EMG is a typical example of chaotic dynamics behavior of the parameters of the biomechanical system. The EMG
parameters demonstrate the unique dynamics that cannot be studied in the framework of traditional science, i.e.
determinism or stochastic. Distribution function in subjects continuously change with repeated experiments and,
therefore, any statistical results are historical in nature changes. Calculation of pairwise comparison matrices of 15
sagnples for one person showed that of the 105 pairs of independent samples (for each subject you can get
15°=225 pairs of comparisons of samples of the EMG, the diagonal of which 15 pairs were excluded, and the
matrix was symmetrical (225-15=210) and therefore there were 105 of independent pairs (210/2=105 pairs)) cannot
receive more than 10% at F,=20 dN and 18% at F;=5 dN pairs of matching samples — k, i.e. when these 2 samples
of EMGs being compared can be attributed to one General population (in this case, the electromyogram samplies
contain n=20000 points each). The rest 90-82% comparisons demonstrate the lack of possibility of referring to the
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same general population. Generally speaking, the number of pairs of k samples of EMGs decrease when muscle
tension force increase in fourfold (F,=4F;). The number of k decreased in all 15 series of repetitions of the
experiment when the force of tension increases. This proves the statistical instability of the electromyograms and
shows the increasing share of chaos in general, when there is a muscle tension (in women).

XAOTUYECKME MOOENUN TPEMOPA B HOPME U NPU NATOJNNIOINMU (BONE3Hb MAPKMHCOHA)
BepectuH O.K., Kntoc J1.T'., 9nbmaH K.A., l'mmagues B.P.
BrogxkeTHoe yupexaeHune Bbicliero obpasoBaHnsa XaHTbl-MaHcunckoro aBToHOMHoro okpyra — Korpbl «CypryTckui
rocyaapCTBeHHbIN yHUBepcuTeT», CypryT, Poccus; bdk0720@gmail.com

OBonounsi B cuctemax ynpasneHnsi ABWKEHMEM NMPOUCXOAUT 3a CHET M3MEHeHUS ypoBHS godamuHa B LIHC
B BuAe nepexoga: HopMa (XaoTMYECKUM MOCTyparbHbI TPEMOp), NaToNoOrM4yeckni Tpemop npu GonesHw
[MapkuHCcoHa (kak BTOPOM PEXMM) 1 BTOpasa CTaaus pas3sutuga nartonorum (purngHas oopma 6onesHu [NapkuHcoHa)
[0 HacTosILLEero BpeMeHu B paMkax OAHOW MOZenu HuUkeMm elle He Obina npeactasneHa. [NogvyepkHEM, 4YTO Takas
3BOMIOUUNS opraHnsama obycrioBrneHa AMHAMWKOW pasBuTWUsi naTonorum Ha ypoBHe LIHC (ronyboe nsaATHO, yepHasd
cybcTaHuus), KoTopasi Mpu CTapeHun UM TpaBMax MOXET Pe3KO CHU3WTb ypoBeHb godamnHa). B cBA3M ¢ Takumm
NaTonorMyeckMmMmn N3MeHEHUSIMN YPOBHS HEVNPOTPAHCMUTTEPA N U3MEHEHNEM YPOBHS BO30YXAEHMsI MofnocaToro
Tena (striatum), NPOMCXOANT akTUBM3aLMA PETUKYNAPHON dhopmaLum, KpacHoOro sapa u ganee CTpykTyp CIMHHOIO
mMo3ra. Bce aTo ocyulecTBnsieTcss BeCbMa CIOXHbIM 00pa3oM, 4YTO MOXeT ObiTb OMMCaHO B paMKax HOBOro
KomapmmeHmHo-knacmepHoeo nodxoda (KKIM). Mpu atom Bektop X;(t) onucbiBaeT coctosiHue BO30yXAeHus
ctpyktyp UHC, a x,(t) — cocTtosiHue nepudepuiinon HMC B Buae pernctpupyembix OBMXKEHWUI (MOCTypanbHbIv
Tpemop). [Nonyyaembii B pesynbTate MogenupoBaHus BbIXOAHOW OT 1-ro knactepa curHan y=y(t) npu pasnuyHbix
8HeWHux ynpasnsouwux eosdeticmeusix (BYB) B Buge Ud obrnagaer pasnuuHbiMu cBomctBamu. dakrtnyecku,
YypOBeHb ynpasnstouwiero curHana Ud; u, kak cnegcteue, BXOOHOW CUrHan Ans 2-ro krnactepa MOXHO YCIOBHO
pasgenuTb Ha TPU YPOBHS, N0 Mepe pocTa 3HayveHus Ud;. KoHe4vHble 3Ha4YeHuMs BLIXOOAHOMO curHana y,=Yy,(t) u BYB
Ud; 3aBMCAT OT KOHKPETHON HAaCTPOMKN MOLENM, HO BbIXOAHON MOLENMPYEMbIA CUrHam Ha BbIxoge 2-ro knacrepa
(T.€. YTO Mbl PEFUCTPUPYEM B IKCTIEPUMEHTE) MOXKET ObITb pasgerneH.

MonyyaeTcs, 4TO W3MEHSI! MHTEHCMBHOCTb ApamBa Ud, Mbl nony4yaem ocoOble XapakTepUCTUMKU C
XaoTU4eCcKoW AUHaMMKoW nosedeHus Y(t). OTO COOTBETCTBYET Nepexoay OT HOpManbHOro yHKUMOHUPOBAHMWS
HMC yenoBeka (1 ntobbix gpyrnx PCO) kK naTonornyeckomy.

MosiBNeHne nepuoaMyHOCTM B XapakTepucTukax Tpemopa (kak um B mnwobonm peanbHoM Guocucteme)
COOTBETCTBYET NaTONOrMYeckomMy SABMeHuto, HanpumMep, 6onesHn MapkMHcoHa. Bo BpemMs aToro 3aboneBaHus, Kak
M3BECTHO, aKTMBHOCTb MO3ra Bo3pacTaeT (HEKOHTPONMPYEMO) Ha YpOBHe cTpumatyma. [MosTtomy ansd BosBpata
nauvMeHTa B HOpMalnbHOE COCTOsIHME 3afdada Me[MKOB 3aKk/io4yaeTcsl B NOAABMEHWM aKTMBHOCTM CTpuaTyma
nekapcTBeHHbIMW npenapatamu (Hanpumep, HOmekcom). PaspaboTaHHas mogenb MNO3BONSET HaMepeHHO
YMeHbLUaTb MHTEHCMBHOCTb 1-ro ynpaBnstLlero knactepa (B BMAe cTpyatyma), YTo MpUMBOAUT K YMEHbLUEHUIO
aMnnuTyabl NEpeEMELLEHMI CUrHana Ha BbIXOAe MEepBOro krnacrepa. Takad cuTyauusi COOTBETCTBYET 3ahdeKkT
neyeHus. (Hanpumep Tepanus KOmekc) noy 6onesHu MNMabknHcoHa.

Paboma ebironHeHa ripu noddepxke epaHma POOU Ne 15-41-00034 p_ypan_a

THE CHAOTIC MODELS OF TREMOR IN NORMAL AND PATHOLOGICAL CONDITIONS (PARKINSON'S
DISEASE)
Berestin D.K., Klyus L.G., EIman K. A., Gimadiyev B.R.
Budget institution of higher professional education of the Khanty-Mansi Autonomous district — Yugra "Surgut state
University", Surgut, Russia; bdk0720@gmail.com

The evolution of traffic management systems is due to the change in the level of dopamine in the CNS in
transition: the regulation (of chaotic postural tremor), pathological tremor in Parkinson's disease (as a second
mode) and the second stage of development of a pathology (a rigid form of Parkinson's disease) to the present
time in the same model have never been presented. We emphasize that this evolution of the body due to the
dynamics of development of the pathology level of CNS (blue, black substance), which is when aging or injury can
dramatically reduce the level of dopamine). In connection with such pathological changes in the levels of the
neurotransmitter and the change of the excitation level of the body striped (striatum), there is activation of the
reticular formation, red nucleus and further structures of the spinal cord. All of this is done in quite a complex way
that may be described in the framework of the new compartment-cluster approach (KKP).

The vector x,(t) describes the state of excitation of CNS structures, and X,(t) — the state of peripheral NMS in
the form of recorded movements (postural tremor). The resulting modelling output from the 1-th cluster signal y=y(t)
under various external governing factors (business woman) in the form of Ud has different properties. In fact, the
level of the control signal Ud; and, as a consequence, the input for the 2-nd cluster can be divided into three levels,
the growth values Ud;. The final value of the output signal y,=y»(t) and Ud1 air shock wave depend on the specific
model configuration, but the output of the simulated signal at the output of the 2-nd cluster (i.e. that we recorded in
the experiment) can be separated.

It turns out that changing the intensity of the drive Ud, we obtain particular characteristics with the chaotic
dynamics of the behavior of y(t). This corresponds to the transition from the normal functioning of the NMS person
(and any other FSO) to pathological.

The appearance of a periodicity in the characteristics of the tremor (as in any real biological system)
corresponds to the pathological phenomenon, for example, Parkinson's disease. During this disease, as is known,
the brain activity increases (uncontrolled) at the level of the striatum. Therefore, to return the patient to normal state
the task of physicians is to suppress the activity of the striatum with medications (e.g., JUMEX). The developed
model allows to deliberately reduce the intensity of the 1st cluster control (striatum), which leads to a decrease of
the amplitude of the displacement signal at the output of the first cluster. This situation corresponds to the effect of
the treatment (e.g. therapy JUMEX) in Parkinson's disease.

This research was supported by an RFBR grant Ne 15-41-00034 p_ypasn_a
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NMPUMEHEHUE AUNTPEKUHIA AN AMATHOCTUKU MOTUBALIMM NUYHOCTU
BeccoHoBa 10.B., O603HoB A.A., AnmaeB H.A., MypaweBa O.B., lNetposuu [.11.
OIrBYH MHctutyT ncuxonorum PAH, Mocksa, Poccus; farandi@mail.ru

lMoBbilEHNne BanmMAHOCTM W HAOEXHOCTU MNCUXOJIOTMYECKMX WCCNefoBaHWA MOXET pellaTbCsl 3a cueT
NpUMEHeHNUs1 NCcMxoM3nonorniyecknx nokasatenen. lpeumyuiectsa perncrpaumm OKYNOMOTOPHOW aKTUBHOCTMU
3aKNO4alTCs B HEMHBA3UBHOCTN METOAa, CKOPOCTU perncTpalmm, HeNOABEPXKEHHOCTN CO3HATENbHOW perynsLumu.
Llenb uccrnegoBaHust - MOWCK MPOSIBNIEHWMIA MOTUBALMKU JIMHMHOCTU B KOMMJIEKCE MoKa3aTerien OKyrOMOTOPHON
akTuBHocTU. O6beM nccnegosanus — 108 yenosek. NepBol 3agayvent 6bIN NOUCK cNeUUdUYHbBIX OKYNOMOTOPHbIX
MapKepoB BHUMaHWs K CTUMYyrNaM, MUMEKLWUM CyObEeKTUBHYIO 3HAYMMOCTb. OKCNEPMMEHT BKMOYan npeabsBneHne
HEeNTpanbHbIX BU3yarbHbIX CTUMYNOB C PerncTpaumernt okyrnoMOTOPHOM akTUBHOCTM, Nocneaywmin BbIbop ogHOro
M3 HMX C COCTaBfiEHMEM MPOEKTMBHOIrO pacckasa, U MOBTOPHOE NpeabsiBneHue. BbigBneH komnnekc Havbornee
MHOPMATMBHBIX MapKepoB M MATTEPHOB BHUMAHMWS, OOCTOBEPHO OTMYAKOLUXCA OT BHUMaHUSA K CTUMYynam,
00yCnoBneHHbIX BANSHUEM KOMMO3ULMOHHbBIX NPUEMOB U OT HEWTParbHbIX CTUMYNOB. OH BKMOYaAET KONMMYECTBO U
ONUTENbHOCTb (OMKCAUMIA, KONMMYECTBO MOBTOPHbIX (PMKCAUMI, ONUTENbHOCTb MEPBOM UKCaLUW, KONMYECTBO U
CKOPOCTb Cakkad, WX amnnutyda, a Takke XapakTepUCTUKM MopraHui. BanmmaHOCTb BbISBIIEHHOINO KOMMJEKca
MapKepOoB MPOBEPEHA €ro BbICOKOW COrMacoBaHHOCTLIO C pe3yribTatamu 651aHKOBOro TeCTUPOBaHUS. BbigBneHbl 3
TMNa naTTepHOB pacCMaTpuBaHWs, BHUMAHWE K 3HAYMMOMY CTUMYIy XapakTepusyeTcs LUeHTPUpPOBaHWEM
duKcauun 1 ynopsaouvMBaHWEM TpPaeKTopuy paccmatpuBaHus. BTopon 3apadvei Obinm MOMCK OKYJTIOMOTOPHbIX
MapKepoB AOCTOBEPHOCTM OTBETA U MapKepoB NCKaXeHus MHdopmaunn. MeTogunka - npoekTuBHbIN TecT « TCM» ¢
BapvaHTamMm MHCTPYKLMK: 1) cBOOOOHBIV MPOEKTUBHBLIN pacckas; 2) coumnanbHO XenaTenbHbIi pacckas; 3) pacckas,
B KOTOPOM HYXXHO CKPbITb HEKOTOPbIE 3NIEMEHTBI COAEPXKAHMSA. YCTaHOBIEHA KOPPENALUUA BHUMAHUA C BeQyLLuMm
MOTUBaMW JINYHOCTU: MPU JOMUHUPYIOLLEM MOTUBE «pa3HO0Opa3sns 1 NnepemMeH» pernctpupoBanock Hanborbllee
KONMMYeCTBO (hMKCaLMA Ha PasfINYHbIX ArieMeHTax CTUMYIOB U Haubonbluas amnnnTyaa cakkag; npu BblpaXKeHHbIX
MOTUBaAX «0OLLeHUs», «addunmauum», «BocTpeboBaHHOCTU» Hambornblliee KONMYecTBO cukcauurm oTmMe4anoch
Ha dwurypax U, ocobeHHO, nuuax nepcoHaxen. CorrnacoBaHHbIA aHanM3 OKYNTOMOTOPHOW aKTMBHOCTU MU
BepbanbHOM MpoayKuMM nokasan OTpaXeHue B MPOEKTMBHOM paccka3e 3HaYMMbIX AMS JIMYHOCTU NOBYXOEHWNA,
COMPOBOXAAKLLNACA POCTOM NokasaTenen okanbHOro BHUMaHUS (CHUXKEHNEM aMMUTYAbl Cakkazd, NOBbILLEHNEM
KonunyecTtBa puKcaLummn, Cy)xeHMeM 3padka 1 np.) BHe 3aBUCUMOCTM OT paccMaTpMBaeMOro BM3yarnbHOro CTumyna.
MHCTpyKUMKM, MHOYLUUPYIOLLME UCKaXXEHNE OTBETOB CMOCOOCTBYIOT YMEHBLUIEHUIO PEYEBOW NPOSYKLUNN N UBMEHEHMIO
OKYINOMOTOPUKM: POCTY KONMUYECTBa M aMNnuUTyabl cakkag, obliero konuyectsa UKCaLMM Ha pasHbIX aeMeHTax
CTMMyna, KonnyecTtea pukcaumi Ha CyObEKTUBHO 3HAYUMMbIX CTMMYNax, HO He BeOyT K YMEHbLUEHUIO KOnmMyecTBa
dukcauun Ha mnsberaemom ctumyne. OOWMN 3dhhekT pasHbIX TUMOB UCKaXeHUs MHOPMaLMM MNPOSsIBISNCS B
YBENUYEHUN BPEMEHHOrO MNPOMEXyTKa [0 Hayana Bepbanu3aummM W CHWXEHUW KonmyecTBa BepbanbHowm
npoaykuum. AHanua3 naTtTepHOB MoOKasan, 4YTO NPU UCKaXeHun WHopmaumm BO3pacTaeT HecTabunbHOCTb
TpaekTopuu B3rnaga. PaspaboTtaH obLwuin nokasaTenb COOTHOLIEHMS Ynucrna PMKCaLmMn Ha KapTUHKE NPOEKTUBHOIO
TecTa K umcny cnos B pacckase (P/C). CooTHoweHne ®/C B npegenax oo 3,0 COOTBETCTBYET UCKPEHHEMY OTBETY;
Bbilwe 3,2 ABnsieTcs cneunduyHbiM MapKepoM YTHETEHUSI PEYEBOI NPOAYKLUW NPY yTauBaHUM MHdopMaLmn.

UccredosaHue 8bINoIHEHO npu ghuHaHcosol rnoddepxke POOU, epaHm Ne 15-06-10675a

EYETRACKING FOR MOTIVATIONS' RESEARCH
Yu.V. Bessonova, A.A. Oboznov, N.A. Alimayev, O.V.Murasheva, D.L. Petrovich
Institute of Psychology RAS, Moscow, Russia, farandi@mail.ru

An increasing the reliability and validity of psychological research can be solved through the using of
psychophysiological features. Benefits of oculomotoric method are its non-invasive, speed recording,
consciousness control proof. The purpose of research is to find the complex oculomotor markers of motivation.
Participants: 108 people. The first aim was to search for oculomotor markers of attention to meaningful stimuli. The
desing experiment was a presentation of neutral visual stimuli using eye-tracking, following selection of one of them
with the a projective story, and re-presentation of stimuli. Specifics oculomotor markers and gaze patterns
associated with attention to a meaningful stimulus was found in contrast to the attention of the neutral or
composed-indented stimulus. It includes the quantity and duration of fixations; quantity of re-fixations; duration of
first fixation; quantity and velocity of saccades; features of blinks. The validity of the complex was tested using
correlation with the results of blank tests. Three types of gaze patterns were identified, an attention to meaningful
stimuli tends to centering fixation and ordering viewing trajectory. The second aim was to find oculomotor markers
of information’s altering. A method is a projective test TSM having three types of instruction: 1) free projective story;
2) a socially desirable story; 3) a story hiding some of the content elements. Attention to some parts of image has a
correlation with the main person’s motives: the highest quantity of fixations on different stimuli elements and the
largest saccade’s amplitude were recorded in the case of especially "diversity and change" motive; high level of
"communication”, "affiliation" or " relevance" is accompanied by the largest quantity of fixations at figures and at
faces. A cooperative analysis of oculomotor and verbal activity has shown reflecting a main person’s motives in
projective story, Coupled with growing of the focal attention measures (decrease in the saccade’s amplitude, pupil
size, increase in the number of fixations etc.) regardless of the visual content. Instructions aimed at information’s
altering helped reduce the speech production and change of oculomotor indicators: increase in the number and
amplitude of saccades, fixations on various stimulus elements, fixations on meaningful stimulus, but never caused
the number of fixation on an avoid stimulus reduction. Any types of information’s altering have a general effect of
time lengthening before verbalization and reducing of verbal production. The gaze pattern has an unstable
trajectory. A general index has been developed as the ratio of the number of fixations on projective image to the
number of words in the story (F/W). The ratio to a maximum of 3.0 corresponds to truthful store. An index above
3.2 is a specific marker of speech suppression with hiding information.

UccnedosaHue 8bInonHeHO npu ¢huHaHcoeol rnoddepxke POD®U, epaHm Ne 15-06-10675a
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OLEHKA UBMEHEHWU BO3BYOAUMOCTU CNYXOBbIX HEMPOHOB NOCJE FEEHEPALIMM CMAMKA
Bubukos H.I'.
AO AkycTtudeckui MHCTMTYT UM. akag. H.H. Angpeesa, Mocksa, Poccus, nbibikov1@yandex.ru

BepoATHOCTb reHepauum cnanka B KaXJoOM KOHKPETHOM HEWpOHe B KaAbli 3adaHHbli MOMEHT BpPeMEHMU
onpegenseTcs BeNMYNHON CMHANTUYECKOro BXo4a B aKTUBHOWM 30HE reHepaumm crnanka u BHyTPEHHUM COCTOSHMEM
camoro HerpoHa. Npn aToMm ocoboe 3HayeHne MOryT MMeTb U3MEHEeHUs BO3OYAMMOCTM, onpeaensemble pakTtom
reHepaumv npegwecTByOWEro crnanka (unu npegwecTByOWMX CMankoB) B camon knetke. B uenom psge
npegLwwecTByOWMX paboT HamMu ObIfO NOKa3aHo, YTO C HEeWpoHax CTBOMOBbLIX OTAENIOB CMYXOBOW CUCTEMBI
aMmpunbmn 1 MNeKonuTarLLmnx M3MeHeHUs Bo30yaUMOCTM, onpeaensieMble reHepaumnen cnanka, MoryT npoaoskaTh
B T€YEHWUU OECATKOB MUNnUceKkyHa. [1pyM 3TOM OHU MOryT ObiTb HE TONbKO TOPMO3ALUMMW, HO M MPUBOAUTL U K
yBEnuYeHnto Bo3byanumMocT Ha OonpedeneHHbIX BPEMEHHbIX ydacTkax. B HacToswen pabote Mbl oueHvMBanu atu
N3MEHEHNs1 MyTEM perucTpaumym oTBeTa KMEeTKM Ha TOHamnbHble CUrHasnbl, MOAYNMPOBAHHbIE MOBTOPSALLMMMUCA
OTpe3kaMy HM3KOYaACTOTHOrO LUyMa, U COMOCTaBMEHUS aBTOKOPPENAUMOHHON (PYHKLMWM NOMYyYEHHON MMMynbcauum
CO CMELLEHHON aBTOKOPPENALMOHHOM hyHKUMeER. lNocneaHasa Bel4MCNANAachk Kak cyMmma KOppenaLnOHHbIX OYHKLNIA
BCEX peaKuMin Ha MOBTOPSIOLIMECH OTPE3KW, UCKMIoYas peakuun Ha oauH U TOT e OTpe3oK. [MocKomnbKy B Hew
COMOCTaBNANUCL OTBETHI, pa3HECEeHHble BO BPEMEHW, SBIIEHWS, CBSA3aHHble HEenoCpPeACTBEHHO C reHepauuen
cnaWnka, B 9ToN pyHKLUN NOMHOCTBIO OTCYTCTBOBaNN. [locne cooTBeTCTBYIOLWEN HOPMUPOBKM Pa3HOCTb YKa3aHHbIX
YHKUMA NpsSMO  OEMOHCTpMpOBarna Xapaktep W [UHaMKKy MNOCTCMarKOBbIX W3MEHEHWA BO30yaAMMOCTW.
[MonyyeHHble AaHHble MNO3BONMWUNM BbISIBUTb PS OCOOEHHOCTEN, MNPUCYLLMX aKTUBHOCTUM pasHbIX CryXOBbIX
HEMpOHOB CTBONA Mo3ra TpaBsaHoOW nsarywku (Rana t. temporaria). B gpopcanbsHoM sigpe npogonroBatoro Moara
(romornor koxneapHbIX s4ep MIeKonUTaloWmx) ANUTENbHOCTb PE3KOro NMOCTCMAaNKOBOro CHUXEHUS BO3OYAMMOCTU
coctaensieT 2-4mc. Npu 3TOM y YacTu MCCNEedOBaHHbIX KIETOK HEMOCPEACTBEHHO Mocne 3Toro pedpakTepHOro
nepuoaa CyLlecTByeT MHTepBas BblpaXeHHOW hacunuTaumm, KOTopbli MOXeT 0OycnaBnmBaTb «4YepeayroLnics»
Xapaktep oTBeTa 9TUX KINeTOK Ha TOoHalbHble OTpe3kn. HenpoHbl CnyxoBOro LUEHTpa CcpegHero mosra
(MONyKpPYXXHbIN TOPYC — FOMOMOr 3a4HWUX XOIIMOB MIleKonuTalLWwmux) oTnmMyaTcs pa3Hoobpasnmem nocTCcrnankoBbiX
n3MeHeHn. B HEKOTopbIX U3 HUX ANUTENbHOCTb MOCTCMANKOBOrO CHWXEHUS BO3OYAMMOCTU MOXET JocTuratb
HECKONbKUX AECATKOB MUINUCEKYHA. BbifBReHbl Takke KneTkW, Yy KOTOPbIX OTMEYaloTCs AOBOJSIbHO CHOXHbIE
n3MeHeHuns Bo3byammocTu nocne reHepauum cnamnka. [laHHble CONoCTaBnsATCA C pesyrnbTataMu, NoNny4YeHHbIMU
Ha HeMpoOHax CryxOBOW CUCTEMbI MriekonuTatrowmx. Paboma noddepxaHa epaHmom PODOU 16-04-1066.

ESTIMATES OF THE EXCITABILITY CHANGES AFTER SPIKE GENERATION IN THE AUDITORY NEURONS
Bibikov N.G.
JSC NN Andreev Acoustical Institute, Moscow, Russia, nbibikovl@yandex.ru

In each individual neuron in a given time the probability spike generation is determined by the magnitude of
the synaptic input in the site of spike generation and by the internal state of the neuron. The internal state of units
depends on the excitability changes that are determined by the previous spike (or previous spikes) generation in
the cell itself. In a number of studies, we have shown that in mammalian and amphibian brainstem auditory
neurons changes in excitability after spike generation may continue for tens of milliseconds. Thus, the postspike
excitability changes could be not only inhibitory but also lead to an increase of excitability in certain time intervals.
In the present study, we evaluated these changes by recording cell response to tones modulated by repetitive
bursts of low-frequency noise. Then we compared the autocorrelation function of the received pulse sequence and
shuffled autocorrelation function of the same sequence. The latter was calculated as the sum of the correlation
functions of all responses to repetitive modulating segments, except the response to one and the same segment.
Since in the latter, function responses were compared for different modulating segments, any effects directly
related to the generation of the spike were absent. After appropriate normalization, the difference between these
functions directly shows the nature and dynamics of after-spike excitability changes. The data revealed a number
of features inherent in the activity of various auditory brainstem neurons in the grass frog (Rana t. temporaria). In
the dorsal medulla nucleus (homolog of mammalian cochlear nuclei) the duration of the sharp decrease of the
excitability rarely exceeds of 2-4ms. Moreover, in many units an interval expressed facilitation was observed
immediately after the short refractory period. This facilitation may be responsible for "chopper" response of these
cells to tonal stimuli. The neurons of the midbrain auditory center (semicircular torus - homologue of the
mammalian inferior colliculus) are varied in after-spike changes. In some of them the duration of after-spike
excitability decrease (prolonged refractoriness) can reach several tens of milliseconds. We have identified cells that
show fairly complex changes in excitability after spike generation. Our results are compared with the results
obtained on the mammalian auditory neurons. This work was supported by grant RFBR 16.04.1066.

BITMAHUE OODPAMUHA HA COKPATUMOCTb MNOKAPOA NPU HECENEKTUBHOU BITOKALE
a-AOPEHOPELENTOPOB
Bunanoea I''A.. CutaukoB ®.I.. Aukononbckaa H.B., llanxenncnamosa M.B.
KasaHckui (Mpusormkcknin) hepepanbHbii yHUBepceuTeT, KasaHb, Poccus, g.bilalova@mail.ru

Ocobyto pornb B HEMpo-rymoparnbHOW perynauumn yHKUMIA opraHM3aMa 3aHuMMaeT cumnaTo-agpeHarnoBas
cucTema, KoTopas okasblBaeT CBOE AeNcTBMe Yepes KaTexonamuHbl. MoHoamuH godamuH aktnsmaupyet D; n D,
AO(PaMUHOBbIE  pPeLenTopbl, KOoTopble OOHapyxeHbl B CepAue KpbiCbl W YenoBeka, a Takke [odamuH
B3aumopgencTeyeT ¢ a- un f- agpeHopeLienTopamu. lMpoBedeHbl MccnegoBaHMs in Vitro MO M3y4YeHUo BAUSHUS
JodamnHa B KOHLUeHTpaumsax 107 °M-10"M Ha CuIy COKpaLLeHWst M30JIMPOBAHHBIX MOMOCOK MUOKapAa npeAcepAwii
N XenyaoykoB Kpbic 56-, 70- n 100-cyTouHOro BO3pacTa npu HecenekTuBHoW Onokage a-agpeHopeL.enTopoB
deHToNnamMmHoOM. l/IsomeTpmquKoe COKpalLleHe NoriocoK Muokapaa npeacepann 1 XenygodkoB perncTpupoBanu
Ha ycTtaHoBke «Power Lab». Bce akcnepumeHTbl npoBoAnu ¢ cobniogeHmem BMoaTuiecknx npasun.
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Mpn Onokage a-agpeHoOpeLenTopoB AodaMuH B O03e 10°M BbI3biBaET yBENUYEHNE COKPaTUMOCTU
Muokapda npegcepaun kpbic 56-, 70- n 100 cytoyHoro Bo3pacta. Ha doHe Gnokagbl-agpeHopeuenTopoB y 56-
CYTOYHbIX KpbIC COKpPaTMMOCTb MWOKapAda >XenygodkoB ysenuumeaetcs, a Yy 70- n 100-cyToyHbIX HaobopoT
ymeHbLuaeTcs. JopamuH B KoHUeHTpaumax 10°M — 10°M NPUBOAMT K YMEHbLUEHUIO CUMbl COKpaLLLEeHNA MONOCOK
MUQKapaa Kak NpeAcepaunn, Tak 1 KenyaoyKoB KpbIC BCEX MCCNeAOBaHHbIX BO3pacToB. JJodamMnH B KOHLIEHTpaLMK
10™M noBbILWAET COKPATUMOCTL MVOKapAa NpeacepAnn 1 KenyaoqkoB y 57 1 70-CyTouHbIX kpbic. Y 100-CyTOUHbIX
XMBOTHbIX NPW OaHHOW KOHUEHTpauuy NpOUCXOAMT OOCTOBEPHOE CHUKEHME CuIlbl COKPaTMMOCTM MUOKapga Kak
npeacepavn, Tak v Xenygodkos.

CnepoBaTtenbHO HecenekTMBHas Onokaga o-agpeHopeLenTopoB (PEHTONAMUHOM U3MEHSET BIUSHUE
[odhamuHeprmyeckon perynaumm cepaua npym copMmMpoBaHHOM CUMNATMYECKOW MHHEPBALIN.

EFFECTS OF DOPAMINE AT MYOCARDIAL BLOCKADE IN NONSELECTIVE A-ADRENOCEPTOR
Bilalova G.A., Sitdikov F.G., Dikopolskava N.B., Shavkhelislamova M.V.
Kazan State University, Kazan, Russia

A special role in neuro-humoral regulation of body functions takes the sympathetic-adrenal system, which
exerts its effect by catecholamines. Monoamine dopamine activates D1 and D2 dopamine receptors, which are
found in human and rat heart and dopamine mteragt with a- gnd B-adrenoceptors. Were conducted in vitro studies
on the effect of dopamine at concentrations of 10~ M to 10~ M-force reduction of isolated atrial myocardium and
ventricular strips rats 56-, 70- and 100-day age when non-selective alpha-adrenergic blockade phentolamine.
Isometric contraction of myocardial strips atria and ventricles were recorded on the installation «Power Lab». All
experiments were performed in compliance with the bioethical rules.

When a-adrenergic blockade of dopamine at a dose of 10™ M causes an increase in the atrial myocardium of
rats 56-, 70- and 100 days age. On the background of adrenoceptor blockade in 56-day-old rat ventricular
myocardéal contractility increases, while the 70- and 100-day conversely decreases. Dopamine concentrations 10°

°M — 10°M reduces the force of contraction myocardium as the strips atria, ventricles and rats of all ages studied.

Dopamine in the 10 M concentration increases myocardial contractility atria and ventricles in 57 and 70-day-old
rats. At the 100-day-old animals at this concentration takes place a reliable decrease force of contractility as the
atrial myocardium, and the ventricles.

Thus non-selective blockade of the alpha-adrenergic receptors alters the effect of phentolamine
dopaminergic regulation of the heart formed with sympathetic innervation.

HATPUN-3ABUCUMBbIE MEXAHVI3MbI PErynsaumn COKPALLEHMN MAOKUX MbILUL, NPU. rMNOKCUU
BupynuHa 0.I.", NycakoBa C.B.", Koeanes W.B.", Cmarnuit 11.B.", MeTtpoea WU.B.
'denepanbHoe FOCVﬂaDCTBeHHoe 6IO.D.)KeTHOG o6oaaoBaTeanoe vqoemﬂeHme BbicLIero obpasoBaHus
«CnbUDCKMIA rocvyaapCTBEHHbIN MEANLIMHCKUIA VHUBEPCUTET» MHUCTepcTBa 3apaBooxpaHeHus Poccuiickon
®depepaummn, Tomck, Pocecus; “HaumoHanbHbIM nccnenoBaTensCkMn TOMCKUA MONUTEXHUYECKUA YHUBEPCUTET,
Tomck, Poccus; birulina20@yandex.ru

HepoctaToyHoe NOCTynneHue KUCMopoda Wiuv Xe HapylleHvWe ero yTunusaumu B xode Guonornyeckoro
OKMCIIEHVS MPUBOAUT K HapylleHuto paboTbl YHKUMOHaNbHO-MeTabonmyeckmx cuctem opraHusma. lpouecchl,
3anyckaemble rMnokcuen, SBNATCA yHMBepcanbHbiMu. MagkombiweyHble kneTku (TMK) BucuepanbHbiX opraHoB
B 3TOM He SABMSIOTCA WUCKIOYeHueM. [lencTBue rmnokcuMyeckoro daktopa, Kak npaBurio, HapyllaeT npouecchl
conpsikeHns BO30yXAeHNA-COKpaLLeHNs rMaaKkMxX MblLUL.

MeToaom ABOMHOMO caxapo3HOro MocTa Obifio U3y4eHO BAMUSIHWE TMMOKCUM HA NapaMeTpbl 3NEKTPUYECKON
N COKpaTUTENbHOW aKTMBHOCTM [MagkomblweyHblX knetok (FMK) ModeTouHuKa MOPCKOM CBUHKW. bBbino
OBHapy)XeHO, 4TO CHWKEeHWe COoAepkaHus kucnopoaa B Nepy3vMOHHOM pacTBOpe MPUBOAMUIO K YCUIMEHUIO
3NEKTPUYECKON M CoKpaTUTenbHOM akTmeHocTM MMK MoveTouHuka. MpeaobpaboTka rnagkux Mbilil, MOYETOYHMKa
nHrmbutopom Na®,K',2Cl-koTpaHcnoptepa (NKCC) — GymetaHngom (100 mkM) — Bbi3biBana CHuxeHue
aKTMBMpYOLLEro AencTBus rvnokcnn Ha MK MoveTo4YHMKa MOpPCKOM CBUHKM, YTO SIBMSIETCSl MOATBEPXAEHUEM
BOBJIEYEHHOCTU JAHHOTO MOHHOTO NEepEeHOCYMKa B MEXaHM3Mbl AEVICTBUS TUMOKCUM Ha rmajikve Mbiluubl. HaoBopor,
nHrmbuposanme Na',H'-obmeHHunka (QUMA, 10 MKM) CONpoBOXAanoch [AOMOMHWUTENbHLIM  YCUMEHUEM
KOHCTPUKTOPHOIO eq)(peKTa rmnokcum Ha cokpawieHus MK moveToyHuKka, HO BbI3biBano yrHeTeHue BenUYUHbI
amnnuTtygbl noteHumana peuncteua (MA). OaHHble M3MEHEHVs NMapaMeTpPOB COKPATUTENBHOM WM 3NEKTPUYECKOMN
aktuBHocTn MK moryT 6bITb 06ycnoBneHbl onocpefoBaHHbIM BIIMSHUEM HAaTPUN-NMPOTOHHOTO OOMEHa Ha MOHHYIO
npoHuuaemocTb Mmembparbl MK anst kaTMoHOB Kanusa 1 HaTpusi. DKBUMONSIPHOE 3aMelleHne B (hM3nonormyeckom
pactBope Kpebca xnopuaa HaTpusi Ha XONMMHXITOPWUA COMPOBOXAANoChk NPMPOCTOM aMnnnTyabl cokpawernms MK
MOYETOYHMKA, TOrAa Kak AOCTOBEPHOro mameHeHus amnnutyabl M He Habnoganock. AnutenbHocTe nnato M4
rMagKkoMbILLEYHbIX CETMEHTOB C TEYEHNEM BPEMEHU CTATUCTUYECKN 3HAYMMO CHUXKanachb.

Takum 06pa3oM, BUAHME TMMOKCUN Ha MEXaHM3Mbl PETYNALUN SNEKTPUYECKOW akTUBHOCTU N COKpaLLLEHWUA
rMagkMx Mbill, MOYETOYHMKA MOPCKOW CBUMHKM MOXeT ObiTb 0OYCNOBMEHO U3MEHEHWEM MOHHOW MPOHULIAEMOCTM
membpaH MK 1 onepupoBaHneM MOH-TPaHCNOPTUPYIOLLMX CUCTEM KIETOK.

Paboma ebinonHeHa ripu noddepxxke POOU (coenaweHue Ne 16-34-00419).

SODIUM-DEPENDENT REGULATORY MECHANISMS OF SMOOTH MUSCLES CONTRACTION IN HYPOXIA
Birulina J.G.", Gusakova S.V.", Kovalev I.V.}, Smagliy L.V."*, Petrova I.V."
Siberian State Medical University, Tomsk, Russia; Tomsk polytechnic University, Tomsk, Russia;
birulina20@yandex.ru

Insufficient oxygen supply or disorder of its utilization in biological oxidation leads to disruption of the
functional and metabolic systems of the body. Processes are started by hypoxia universal. Smooth muscle cells

96


mailto:birulina20@yandex.ru
mailto:birulina20@yandex.ru

International Congress
“Neuroscience for Medicine and Psychology”
Sudak, Crimea, Russia, May 30-June 10, 2017

(SMC) of visceral organs are not exception. Hypoxic factor disorders the processes of excitation-contraction
coupling of smooth muscles.

The effects of hypoxia on the electrical and contractility activities of SMC of the guinea pig ureter was
studied by the method of the double sucrose bridge. It was found that lowering the oxygen content in the perfusion
solution resulted to an increase of electrical and contractility activities of ureteral SMC. Pretreatment of ureteral
smooth muscles with bumetanide (100 uM) — selective inhibitor of Na*,K*,2CI" - cotransporter (NKCC) — caused
decrease of the activating effect of hypoxia on the SMC of guinea pig ureter. Inhibition of Na*,H" - exchanger by
EIPA (10 uM) caused additional increase of the constricting effect of hypoxia on ureteral SMC, but the amplitude of
action potential (AP) decreased. These changes of contractility and electrical activities of the SMC may be due to
an indirect effect of sodium-proton exchange on the ion permeability of the SMC membrane for potassium and
sodium cations. Equimolar substitution in physiological Krebs solution sodium chloride to the choline chloride
caused an increase of the amplitude of the contractions of ureteral SMC, but amplitude of PD did not change. The
duration of the plateau of AP of smooth segments decreased significantly over time.

Thus, the impact of hypoxia on the regulation of electrical activity and contractions of smooth muscles of
guinea pig ureter may be due to changes in ion permeability of SMC membranes and operation of ion-transporting
systems.

The work was supported by the RFBR (agreement Ne 16-34-00419).

CTAPEHME MO3TA, CTPECC BENKU U BONE3Hb AnbLlrEI/IMEPA
Bo6koBa H.B.", HectepoBa U.B.! , CamoxuH A.H.", OBunHHuKoB J1.M.°, EBrenbeB M.B."
CDe,qepaanoe rocyp,apCTBeHHoe 6ro,q>|<eTHoe yypexaeHuve Hame UHctuTyT 6v|oq)m3vn<v| knetkn PAH, MywmHo,
Poccus, © ®egepanbHoe rocygapcTBeHHoe BlogxeTHoe yupexaeHue Haykm MHCTutyT 6enka PAH, I'Iyu_leo
Poccus, nbobkova@mail.ru

BA aBnseTca Hanbonee pacnpocTpaHeHHbIM HerpogereHepaTMBHbLIM 3aboneBaHnemM, xapakrepmusyowmumcs
NMPOrPECCUBHBIM  HApyLleHNWEM NaMsaTW, YTO BedeT K AeMeHUMM W HeMUWHYyeMoW rubenn GonbHoro.
MHoro4yncneHHble NonbITKA Co3aaTh JIeKapCcTBa, HaMpaBfeHHbIE HA OCHOBHbIE HEMPOTOKCHUYeckme benkm — AbeTa u
Tay-6enok, He npuHecnn xenaemoro pesynbTtata. B cBs3M C 3TMM BO3HMKaeT ocTpas HeobxoauMoCTb
uccrnenoBaTb Apyrne BO3MOXHbIE MPUYMHBI NatoreHe3a BA 1 nckaTb HOBble MULLEHW Ansa dapmakoTepanmi. Ham
NpeacTaBnsieTCs BaXKHbIM, YTO NATOSONMYECKME N3MEHEHNS B MO3re HauMHaloT pa3BmMBaThcs y 00mnbHbIX BA Tonbko
npyv [OOCTWXKEHWM NPEKNoHHOro Bo3pacta. OgHako BOMPOC O TOM, KaKMe MEeXaHW3Mbl CTapeHusi MOryT
cnocobctBoBaTh  pa3BuTMio  BA, ocTaetca HeOoCTaTOMHO M3yyeHHbIM. lWccnepgoBaHve npoBedeHO Ha
pas3HOBO3pPaCTHbLIX rpynnax TpaHcreHHbix (Tg) >xuBoTHbIXx 5XFAD — mogenwu HacnegctBeHHon dopmel BA B
COMOCTaBfieHUN C rpynnaMmy BO3PACTHOrO KOHTPOMSA HeTpaHcreHHblX (NTg) Mblwen. B kadectBe kputepus
CpaBHEHWs UCMOrb30Banu KOMMIIEKCHYO OLUEeHKY MOPMOdYHKLMOHANbHOIO0 COCTOAHUS HEMPOHOB BUCOYHOW KOPbI U
nonemn rmnnokamMna - Mo3roBblX CTPYKTYP, MOABEPXKEHHbIX HanbonbLWMM U3MEHeHMAM B npouecce ctapenus ( 1, 2).
a TakKe TPaHCKPUMNTOMHLIA aHanuM3 TKaHu runnokamna 3TUX XUBOTHbIX. [MonyveHHble pesynbTaTbl NO3BOMAWMAN
caenaTtb psif 3akniYeHUn: a) ctapeHue Mosra KoppenupyeT ¢ yxyaleHnemMm mMopdo-yHKLUNOHANBHOro COCTOAHUS
HeripoHoB nomnss CA3 runnokamna. Kopa cnocobHa 4vacTMyHo Opatb Ha ceba dyHkumm runnokamna w
KOMMNEeHCcUpoBaTb nmetomecs Hapywenus; 6) y Monoabix Tg Mblwen TPaHCKPUNTOMHbBIA aHanus BbisiBUn geuunt
3KCNpeccUn reHoB, CBA3aHHbLIX C Mnpoueccamu BuocuMHTesa u MeTabonuama fodamvHa, YTO XapaKTepHo Ans
ctapetowero moara (3); B) ctpecc 6enku BTLW70 n YB-1 He TonbKo yny4ylatT NamsaTb, CHUXaOT ypoBeHb AbeTa u
ynyywaT MopdodyHKLUNOHANbEHOE COCTOSHME HEMPOHOB MO3ra y ABYX XMBOTHbIX mogenew BA (4, 5), HO u
YyBENUYMBAIOT YMCIIO FEHOB, Y4YacTBYHOLWNX B BMOCUHTE3e godamMuHa M TpaHCNopTe amMUHOB B CUMHAaMTMYeCcKue
ny3blpbkn. BaxkHO, 4TO 3TK e cTpecc 6enku yBenuuMBalT NPOAOIHKUTENBHOCTb JXM3HW HATUBHBIX MbIWen (6).
BTLW70 3apgepxuBaeT nageHne ypoBHS CUHaNToMuU3nHa u CHUXaeT cogepxaHune nunodycumHa.

lNo-BManmMomMy, HekoTopble MexaHu3Mbl CTapeHus 3afdencTBOBaHbl B natoreHese BA, 4To mpmBoauT K
YCKOPEHHOMY CTapeHMWIo NauMeHToB ¢ BA M TpaHCreHHbIX XUBOTHBLIX - Mogdenewn aton natonorun. Oba crpecc-
fenka ynyywanu cocTosiHMe HEWPOHOB rMNMNokamna y Mblwen - mogenen BA v npenatcTBoBanu yCKOPEHHOMY
CcTapeHuio.

Lintupyemasn nutepartypa

1. Nelson PT., al., (2014) Using mice to model Alzheimer's dementia: an overview of the clinical disease and
the preclinical behavioral changes in 10 mouse models. Front. Genet., doi: 10.3389/fgene.2014.00088; 2. Reisberg
B, Saeed MU (2004) Alzheimer’s Disease in Comprehensive Textbook of Geriatric Psychiatry, eds Sadavoy J,
Jarvik LF, Grossberg GT, Meyers BS (W. W. Norton: New York), 3rd ed. pp 449-509; 3. Backman L, et.al.,(2010)
Linking cognitive aging to alterations in dopamine neurotransmitter functioning: recent data and future avenues.
Neurosci Biobehav Rev.;34(5):670-677; 4. Bobkova NV,et.al.,(2014) Therapeutic effect of exogenous hsp70 in
mouse models of Alzheimer's disease. J Alzheimers Dis 38(2):425-435; 5. Bobkova NV, et al., (2015) The Y-Box
Binding Protein 1 Suppresses Alzheimer’s Disease Progression in Two Animal Models PLoS One 10(9): e0138867;
6. Bobkova NV, et al.,(2015) Exogenous Hsp70 delays senescence and improves cognitive function in aging mice
Proc Natl Acad Sci U S A 112(52): 16006—16011

UccrnedosaHue noddepxxaHo epaHmom PH® Ne 14-14-00879 u POOU Ne 16-04-00942

AGING OF BRAIN, STRESS-PROTEINS AND ALZHEIMER’S DISEASE
Bobkova N.V.! Nesterova 1.V}, Samokhin A.N. Ovchlnnlkov L.P.? , Evgeniev M.B. !
YInstitute of Cell B|ophy5|cs RAS, Pushchlno Moscow Reglon Russia; “Institute 'of Protein Research, RAS,
Pushchlno Moscow Region, Russia

Alzheimer’s disease (AD) is the most common neurodegenerative disease with progressive memory loss
leading to death of the patient. Numerous attempts to create drugs against the main neurotoxic proteins - Abeta
and Tau-protein, have not yet positive result. In this regard, there is an urgent need to investigate other possible
causes of pathogenesis of AD and to seek new targets for pharmacological effects. We have focused on
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investigation of age-by-disease interactions, because it is not clear what age-related cascades may be responsible
for the manifestation of AD. We compared the pattern of morphological pathologies of neurons in the cortex and
hippocampus (Hip), the brain regions susceptible to the greatest changes in the aging (1, 2), in transgenic (Tg)
5XFAD mice - model of AD and non-transgenic (nTg) animals of the same age, as well as transcriptome analysis of
Hip tissue. There are some conclusions from the obtained data: a) the aging of the brain correlates with the
deterioration of the morpho-functional state of neurons in the CA3 Hip field. The cortex is able to partially
compensate functions of the Hip; b) in young Tg mice transcriptome analysis revealed a deficiency in the
expression of genes associated with the processes of biosynthesis and metabolism of dopamine, which is
characteristic of the aging brain (3); c) stress proteins Hsp70 and YB-1 not only improve memory and morpho-
functional state of neurons, decrease Abeta level in two animal models of AD (4, 5), but also increase the humber
of genes involved in the biosynthesis of dopamine, transport of amines in synaptic vesicles. It is important that
Hsp70 delays the decrease in the level of synaptophysin, reduces the lipofuscin content. Both stress proteins
increase the life span in native mice (6). We suggest that some aging mechanisms are involved in the
pathogenesis of AD, which leads to accelerated aging of patients with AD and transgenic animals - models of this
pathology. Hsp70 and YB-1 improved the state of the hippocampal neurons and prevented accelerated aging.

1. Nelson PT., al.,(2014) Using mice to model Alzheimer's dementia: an overview of the clinical disease and
the preclinical behavioral changes in 10 mouse models. Front. Genet., doi: 10.3389/ fgene. 2014.00088; 2.
Reisberg B, Saeed MU (2004) Alzheimer’'s Disease in Comprehensive Textbook of Geriatric Psychiatry, eds
Sadavoy J, Jarvik LF, Grossberg GT, Meyers BS (New York), 3rd ed. pp 449-509; 3. Backman L,et.al.,(2010)
Linking cognitive aging to alterations in dopamine neuro-transmitter functioning: recent data and future avenues.
Neurosci Biobehav Rev.;34(5):670-677; 4. Bobkova NV,et.al.,(2014) Therapeutic effect of exogenous hsp70 in
mouse models of Alzheimer's disease. J Alzheimers Dis 38(2):425-435; 5. Bobkova NV, et al., (2015) The Y-Box
Binding Protein 1 Suppresses Alzheimer’s Disease Progression in Two Animal Models PLoS One 10(9): e0138867;
6. Bobkova NV, et al.,(2015) Exogenous Hsp70 delays senescence and improves cognitive function in aging mice
Proc Natl Acad Sci U S A 112(52): 16006—-16011.

This work is supported by RSFNe 14-14-00879 and RFBR Ne 16-04-00942

OCOBEHHOCTU NATTEPHOB 33I' YEJIOBEKA BO BPEMA BOOBPAXEHUA OBUXEHUA Y 300OPOBbIX
MCINbITYEMbIX U MOCTUHCYNIbTHbIX BOJIbHbIX
Bo6pos MN.0."%, Asuatckas ".A.*, UcaeB M.P.>, Kopwakos A.B.?, Oranecsit B.B.', ®ponos A.A.**
®epepanbHoe rocygapcTBeHHoe BiogkeTHoe yupexaeHve Hayku MIHCTUTYT BbICLLEN HEPBHOW AEATENbHOCTM U
Herpodmaunonormun Poccuickon akagemun Hayk, Mocksa, Poccus; “ FocygapcTBeHHOe GrogxeTHoe
obpasoBaTtenbHoe yupexaeHue BbicLlero npodeccuoHanbHoro o6pasoBaHnsa POCCUNCKNIA HALMOHANbHbIN
nccnenoBaTenbCKUMii MegULIMHCKUIA YHMBEPCUTET MMEHM H.N. Muporoesa MuHncTtepcTtea 3apasooxpaHeHnsi
Poccuiickon ®eaepaunn, Mocksa, Poccus; ~ ®egepanbHoe rocygapCTBEHHOE aBTOHOMHOe 0bpasoBaTternbHoe
yypexgeHue BbicLLero npogeccmoHanbHoro obpasoBaHns « MOCKOBCKUIA (PU3NKO-TEXHUYECKUIA MHCTUTYT
(rocymapcTBeHHbIV yHMBEpCUTET)», JonronpyaHbin, MockoBckas obnacTe, Poccus; 4 Hay4yHbIn LLeHTp HeBporornu,
Bonokonamckoe w., 80, Mocksa, Poccus.
p-bobrov@yandex.ru

B pabote 6bin npousBedeH MOUCK UCTOYHMKOB O3, aKTMBHOCTb KOTOPbIX MeEHsIeTcs npu BoobpakeHun
OBWKEHWA BO BpeMs ynpasrneHus nHtepdencom mosr-komnbiotep (MMK) y cemun ncnbityembix 6€3 BbISBIIEHHbIX
HEBPOMOrMYECKNX OTKIMOHEHUA, a TaKkke Yy 4eTbipex MNauMeHTOB, MEePEeHEeCLUNX WHCYNbT C MNOAKOPKOBOM
nokanusaumen ovara nopaxeHusi. MiccnegoBanocb BoobpakeHWe OBWXKEHUs KMCTW. Ynop Obin caenaH kak Ha
uccnegoBaHMe OCODEHHOCTEN CEHCOMOTOPHOIO pUTMa, Tak M Ha MOWUCK HE3aBUCUMbIX KOMMOHEHT CurHana,
aKTUBHOCTb KOTOPbIX MEHSIETCS B 3aBUCMMOCTU OT BbINOSTHAEMOWN 3KCNEPMMEHTaNbHOW 3aayn, HO UMEKLUX Npu
3TOM foKanuM3auul Mo UWHAMBUOYaANbHOMW MOAENW TONOBbl BHE MEPBUYHBbIX CEHCOMOTOPHLIX obnacTen
LeHTpanbHol 6opo3apl.

Pe3ynbTaTbl 9KCNEPUMEHTOB rOBOPST, YTO BbIPAXXEHHOCTb MOLABIIEHNA CEHCOMOTOPHOIO PUTMa, UCTOYHUKN
KoToporo 6binuv BelgeneHsl, Tem cnabee, yem xyxe kavecTtBo ynpasneHus MK, Y ncneiTyemblx, Kak 340pOBbIX, Tak
M y NauMeHTOB, JOCTUMLUMX Ny4lUMX pe3ynbTaTOB xapakTep nogaBreHust putMma Obin cneuyndmdeH ons kaxaow
MeHTanbHOW 3agayn akcnepumeHTa. CEeHCOMOTOPHbIA PUTM Yy  300POBbIX UCNLITYEMbIX UM MaLMeHTOB
[EeMOHCTpUPYET NPepbIBUCTLIN (intermittent) xapakTep akTUBHOCTU, 1 pasnuyme B CNeKTparibHON NIIOTHOCTU puTMa
Npy BbIMNOMIHEHMM Pa3fIUYHbLIX 3a4a4v OKasaniocb C YacTOTOM BO3HMKHOBEHUS BCMbILWEK PUTMA, YepenyroLinxcst ¢
nepuogamu ero nosiHOro nogaBneHus.

Mpn cpaBHEHUN 300POBbLIX NALMEHTOB U MOCTUHCYIbTHBIX BOMNBHBLIX OKa3anock, YTo Tonorpaduyeckne KapThbl
N nokanmsaums uctovHmkoB O3I, Hambonee 3Haummbix gnst ynpaenexnuns VIMK, y naumeHToB ropasgo 6Gonee
BapuabenbHbl. [ns NauMeHTOB CEHCOMOTOPHbLIA PUTM MOXET MMETb Oonee HM3Kyl0 OCHOBHYIO 4acTOTy, YEM Y
3[0POBbIX UCMbITYEMBIX, U Yallle MMeeT Oore BbipaXXeHHbIN NWK criekTpa B beTa-guanasoHe.

B QononHeHum K UCTOYHMKAM CEHCOMOTOPHOrO puTMa B 4ucno natrepHoB J3I, cneumduyHbix ans
BOOOpaXXeHMs1 ABMKEHUIN Nonann UCTOYHMKK, NTOKANM30BaHHbIE B AOMOSTHUTENBHOW MOTOPHOM obnacTu, none 6 no
BpoamaHy, B parioHe npeaknuHbs, none 5 no bpoamaHy, KOMNOHEHTbI C (OPOHTaNbHON noKanu3auuein B neBon
cpenHewn nobHow nssunuHe, none 8 no bpoamaHy, a Takke B YacTax nonen 32, 45, 46 no bpogmaHy n B panoHe
OCTPOBKa, KOMMOHEHTbl C LEeHTpanbHOW foKanusaumMenh B MNOACHOM WU3BUIMHE, a TaKkkKe KOMMOHEHTbl C
nokanusaumen B MNOCT-LEHTpanbHON W3BUIMMHE Kak MpaBoro, Tak W fneBoro nonywapui. Takke B KayecTBe
cneundunyHbix Obinv BblAENEHbl KOMMOHEHTHI, OalolWMe MakCUManbHbI BKMag B CWUrHam Ha anekrpogax,
PacnonoOXeHHbIX Hah BUCOYHbIMU OONAMM, HO MX TOYHAs fOKanmMsauusa okasanacb HEBO3MOXHOM, NO-BUOMMOMY
n3-3a HeJOCTATOYHOIO YMCIla CEHCOPOB PACMOSIOXKEHHbIX HaZ akTUBHLIMU OBaCTSIMU.
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PATTERNS OF EEG ACTIVITY RELEVANT TO MOTOR IMAGERY IN BOTH HEALTHY SUBJECTS AND
POSTSTROKE PATIENTS
. Bobrov P.D."”, Aziatskaya G.A., Isaev M.R.%, Korshakov A.V.?, Oganesyan V.V.%, Frolov A.A.*
, Institute for higher nervous activity and neurophysiology of Russain academy of sciences, Moscow, Russia;
Pirogov Russian National Research Medical University, Moscow, Russia; © Moscow Institute of Physics and
Technology, Dolgoprudny, Moscow Region, Russia; 4 Research Center of Neurology, Moscow, Russia
p-bobrov@yandex.ru

The study was aimed to find EEG sources which activity changes in response to motor imagery while
controlling brain-computer interface (BCI) in seven subjects with no reported neurological issues and in four
patients with sub-cortical supratentorial focal ischemic or hemorrhagic stroke. The motor imagery tasks involved
kiesthetic palm motion imagery (MI). One goal of the work was to investigate sensorimotor rhythm behavior while
the other was to reveal sources of Ml-relevant EEG activity, with localization different from primary sensory and
motor cortex in central sulcus.

The experiment results suggest that more the sensorimotor rhythm is expressed the better is overall BCI
performance both in healthy and post-stroke subjects. The sources of the rhythm were revealed and well localized
for each session of those subjects who were best in controlling the BCI. The somatosensory rhythm has
intermittent activity and it is the frequency of rhythm burst occurrence which determines difference in power
spectral density for the experimental tasks.

Comparing healthy subjects to patients shows that localization and topography for EEG sources, relevant to
Bl control, are much more variable in patients. The main frequency peak in motor rhythm power spectrum was
often lower in patients, while peak in beta frequency band was more evident.

In addition to sources reflecting changes in motor rhythm, we have observed EEG sources, relevant to BCI
control, localized in supplementary motor area (Brodmann area 6), near precuneus (Brodmann area 5), in
Brodmann areas 32, 45, 46 of middle and superior frontal gyrus, in cingular gyrus, and in postcentral gyri of both
left and right hemispheres. There were also found MI-specific EEG components with maximal contribution into
signal on electrodes placed over temporal lobes. Unfortunately, the sources of these components could not be
localized with acceptable accuracy, supposedly due to insufficient number of electrodes placed over the active
areas.

OBYYEHME YNPABNEHUIO CACTEMOWN «MHTEP®ENC MO3I-KOMIMbIOTEP» NOJNIb3OBATENAMU C
L PA3J/INYHBbIM YPOBHEM HEBPOTU3MA s
N Bo6poga E.B.", borayeBa U.H.", OraHecsH B.B.", PewwetHukoBa B.B.”, ®ponoB A A.
OIrBYH UHctutyt dmnsmonornm PAH nm. W.IN. Masnosa (CaxkT-MNeTepbypr, Poccus); “ MockoBckuin pmamnko-
TexHnyeckn MHCTUTYT (Mockea, Poccus); 3 CaHkT-INeTepbyprckuii rocyaapcTBeHHbIn yHuBepeuteT (CaHkT-
I'IeTep6¥pr, Poccus); * ®I'BYH UHCTUTYT BbICwWe HepBHOW AesaTernbHOCTH N Herpodusnonorum PAH (Mocksa,
Poccus); ° MHCTUTYT TpaHcnsaunoHHon meanuunHel F60Y BMNO Poccmﬁcxgro HaUMOHanbHOro UccregoBaTenbCKOro
mMeguumHckoro yHusepcuteta um. H.W. NMuporosa (Mockea, Poccus); ° TexHudeckun yHusepcuteT OcTpasbl
(OctpaBa lNopyba, Yewickas Pecnybnuka). eabobrovy@gmail.com

45,6

Wccneposanu obyyeHne ¢ NOMOLLBK ABUraTENbHOIO TPEHWHra ynpaeneHuto cuctemon «MHTepdenc moar-
komnbtoTepy» (MMK). TpeHuHr Bkntovan B cebs OCyLIEeCTBNEHME MEAMEHHbIX LMKINYECKUX OBWXEHUA NpaBon 1
neBow pyKkow (ANUTENbHOCTb KaXKAOro ABWXKEHMS COOTBETCTBOBara ANIUTENbHOCTU NpeacTaBneHni ABUKEHNIN PYKK
npu pabote ¢ MMK), npeactaBneHne aTnx ABUXEHUN, a TaKke CMOKOMHOE CUOEHME B HA4arne v B KOHLIE TPEHMHra
(kaxxgoe 13 ycrosui no 3 MuH.). [Jo NpoBeaeHNss TPEeHMHra 1 nocne Hero ucnbiTyemble ynpasnsanu VIMK. Bce
ucnblTyemble OblNn NpOTECTUPOBaHbI C MOMOLLBID TecTa TemnepameHTa AnseHka (57 Bonpocos, 24-6annbHble
LWKanbl HEBPOTU3MA U 3KCTpaBecun-uHTeposecun). CpaBHeHWe 3HaYeHU TOYHOCTU Kraccudurkaumm COCTOSAHWUIA
MO3ra npu NpeacTaBneHMn OBWXEHUIM OO U MOCMe TPEHUHra nokasasno, YTO YCNewHOCTb 00y4YeHns ynpaBreHuio
MK 3aBUCUT oT nokasarenemn NCMbITYEMbIX no LKane HeBpoTM3Ma (amoumoHanbHast
YCTONYMBOCTB/HEYCTONYMBOCTB). Y NOMb30BaTENEN C HA3KUMM NOKasaTensaMm HeBpOTM3Ma (3HAYEHUS B AnanasoHe
4-11) nocne TpeHWHra [OCTOBEPHO YBenuuMBanacb pasfenuMOCTb COCTOSHWUA Mo3ra npu npeacTaBneHum
OBWXEHU NpaBoM M NEeBOW PYKWM, B TO BPeEMS KaK Yy nonb3oBaTenen C BbICOKMM HEBPOTU3MOM (3HAYeHUs B
avanasoHe 15-22) pa3genumocTb COCTOSIHWMI MO3ra Npv MpeacTaBreHny OBWKEHWA NPaBoW U NEBOW PYKU He
yBenuyueanacb, a pasgeriMMoCTb COCTOSHUW Mo3ra Mnpu MpefcTaBrieHun OBWXKEHWUA NpaBoW PYKM M B MOKOe
[OCTOBEPHO yMeHbLuanachk. lNMonydeHHble pe3yrnbTaTbl CBUAETENLCTBYIOT O HEOOXOAMMOCTM VUMTBIBATL VDOBEHb
HeBPOTM3Ma Monb3oBaTens npu paspaboTke MeToauk obyuyeHust ynpasneHmio UMK. Paboma ebinonHeHa npu
noddepxxke POOU (epaHm Ne 16-04-01183).

BRAIN-COMPUTER INTERFACE CONTROL LEARNING BY USERS WITH DIIFERENT LEVELS OF
NEUROTICISM
L Bobrova E.V., Bogacheva LN OganesianZV.V.z, Reshetnikova V.V.%, Frolov A.A.*>®°
Pavlov Institute of Physiology (St. Petersburg , Russia); “ Moscow Institute of Physics and Technology (Moscow,
Russia); $ Saint-Petersburg State University (St. Pegersburg , Russia); *Institute of Higher Nervous Activity of
Russian Academy of Sciences (Moscow, Russia); Ingtitute of Translational Medicine of Pirogov of Russian
National Research Medical University (Moscow, Russia); ° Technical University of Ostrava (Ostrava Poruba, Czech
Republic). eabobrovy@gmail.com

Learning of brain-computer interface (BCI) control by means movement training was studied. The training
included slow cyclic movements of the right and the left hands (the duration of each movement corresponded to the
duration of imagination of the hand movements during BCI control), the imagery of these movements, and the
sitting quietly before and after the movements and its imagination (each of the conditions for 3 min). Before the
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training and after it, subjects performed BCI control. All subjects were tested by Eysenck personality questionnaire
(57 questions, 24-point scale of neuroticism and extraversion-introversion). The comparison of the values of the
classification accuracy of brain states during motor imagery before and after the training showed that the success
of BCI control learning depends on the performance of subjects on a scale of neuroticism (emotional
stability/instability). The classification accuracy of brain states during imagination of the right and the left hand was
significantly increased after training in users with low levels of neuroticism (values in the range 4 to 11), but not in
users with high levels (values in the range 15 to 22). Moreover, the classification accuracy between brain states
during imagination of the right hand and in the rest decreased significantly after training in the users with high
levels of neuroticism. The results indicate the need to consider the level of user’s neuroticism when designing the
methods to learn BCI control. Supported by RFBR (grant No. 16-04-01183).

BITUAHUE ANMNNUKALUAN OOHOPA OKCUOA A3OTA HA SNEKTPUYECKUE XAPAKTEPUCTUKHU
I'IPEMOTOPHbIX HEVIPOHOB BVIHOI'PAJZI,HOI/I YINUTK
BoroaBug TX AH,quaHOB B.B.! vaapcxaﬂ AX? Fonoaq%uxo A.H.", Nepa6uHa U. B.!
MypaHOBa nH? raMHyTAMHOB x.nt!

! KasaHckuii chegepanbHbii yHuBepeuTeT (VHCTUTYT (bpr,ameHTaanom MeauumHbl 1 Buonorum), KasaHb, Poccus;

tat-gain@mail.ru; “ Nosormkckas akagemuns U3nYecKkomn KynbTypbl, cnopta u Typuama, KasaHs, Poccvm
YupexgeHue Poccuiickori akagemMumn Hayk MHCTUTYT BbICLLEN HEPBHOW OeATENbHOCTU U Heﬁpocbmawonormm PAH,

Mocksa, Poccus

Okeung asota (NO) paccmaTpyBaeTcs B HacToslee BpeMS Kak HOBas CuUrHarmbHas MOIekyrna, urparoLias
porib YHUBEPCANBHOIO PErynsatopa MHOrMx on3mMonornyeckmx NpoLeccoB B opraHmMame. YcraHoBneHa pornb NO kak
OOHOr0 M3 BO3MOXHbIX MaTOreHeTUYECKNX PaKTOPOB MpU HerpodereHepaTuBHbIX 3abonesanuax LIHC, nwemun,
MO3rOBOM MHCynbTe, anunencun. He Bbi3blBaeT COMHeHus onpegensawowasa ponb cuctembl NO B
PYHKUNMOHNPOBaHUN CepaevHO-COCYaNCTON CUCTEMbI — B nNaTtoreHese MH@apKTa Mvokapaa, a Takke uenoro psga
Opyrnx 3aboneBaHuii, CBSA3aHHBLIX NPEXAe BCEro C cocyaucTbiMy HapyweHnsMu. NO-CUHTE3MpYyoLME HEWPOHBI
obHapyxeHbl B HEPBHOW cucTteMe OeCrno3BOHOYHbIX, B TOM 4ucrne monnockoB. HangeHo, 4to NO yuyacTtByeT B
noBedeHYeCcKMX NporpaMmax u npuyacTteH kK aktmeaumm ulfM®, Bce 6onblue faHHbIX HaKannMBaeTCcs O TOM, YTO B
HepBHol cucteme NO yyacTByeT B pas3BUTUM, CO3PEBAHMU U CTapeHMM MO3ra, B npoleccax oby4yeHus n namsaTu.
MoaTtomy uenbko gaHHoOW paboTbl BbiNo uccnegoBaHue agpdekToB nameHeHust ypoBHss NO Ha MembpaHHbIN
noTeHumMan npemMoTOPHbIX WHTEPHENMPOHOB BWHOrpagHou ynuTku. WccnegoBanu addekTbl  annnvkaumm
HUTponpyccuaa Hatpusi - goHopa NO (B koHueHTpauuu 10 Monb/n) u 6nokatopa NO-cuHTassl L-NAME (B
KoHueHTpauum 10™ Monb/n), B pacTBOp, OMbIBAOLMA NpenapaT MHTAKTHbIX YNNTOK, Ha MEMOpaHHbIN NoTeHuman
NPEMOTOPHbIX NHTEPHENPOHOB.

B akcnepumeHTax HangeHo, 4To annnukaumsa goHopa NO HuTponpyccuga HaTpusi B pacTBOp, OMbIBaKOLWLMNA
npenapaT WHTaKTHbIX YIWTOK, BbI3bIBAET HapacTaloLlyl T[Mneprnonsapusaumio  MemopaHbl NPeEMOTOPHbIX
WHTepHelpoHoB Ha 3.5 MB k 10-n muHyTe. B To e Bpemsi, briokatop NO—cuHTasbl L-NAME, Hao6opoT, Bbi3biBaeT
genonspusaumio  MembpaHbl  MPEMOTOPHbIX  MHTepHeWpoHoB Ha 4 wMmB. Takum  obpasom, Hamu
NPOAEMOHCTPMPOBAHO, YTO Yy onpegeneHHbiX HerpoHoB NO MOXeT Bbi3biBaTb rMnepnonspusaumio MembpaHoi.
Mpeanonaraetcs, 4yto peakuns HenpoHa Ha NO 3aBUCUT OT MecTa pacnofnoXeHUsi ero B HEMPOHHOW CeTU.

Paboma noddepxaHa POD®U (epaHm Ne 15-04-05487 a).

INFLUENCE OF NITRIC OXIDE DONORS APPLICATION ON ELECTRICAL CHARACTERISTICS OF THE
PREMOTOR INTERNEURONS OF TERRESTRIAL SNAILS
Bogodvid T.Kh. 12 Andrianov V.V.* , Vinarskaya A. Kh.? Golovchenko AN.' , Deryabina l. B.', Muranova L.N.*
Gainutdinov Kh.L.*
! Kazan Federa| University (Institute of Fundamental Medicine and Biology), Kazan, Russia; tat-gain@mail.ru;
Volga Region State Academy of Physical Culture, Sport and Tourlsm Russia
® Institute of High Nerve Activity and Neurophysiology of the Russian Academy of Suences Moscow, Russia

Nitric oxide (NO) is now regarded as a new signaling molecule that plays the role of a universal regulator of
many physiological processes in the body. The role of NO as a possible pathogenetic factor in neurodegenerative
diseases of the central nervous system, ischemia, stroke, epilepsy. No doubt determines role of NO system in the
functioning of the cardiovascular system - in the pathogenesis of myocardial infarction, as well as a humber of
other diseases associated primarily with vascular disorders. NO-synthesizing neurons found in the nervous system
of invertebrates, including molluscs. It is found that NO is involved in behavioral programs, more and more data is
accumulating that in the nervous system NO is involved in development, maturation and aging of the brain, in the
processes of learning and memory. The aim of this work was to study the effects of NO level on the membrane
potential of the premotor interneurons of snail. We used an application of sodium nitroprussjde, a donor of NO (at a
concentration of 10™ mol/l) and L-NAME, inhibitor of NO-synthase (at a concentration of 10™ mol/l), into the solution
that washing the preparation of intact snails, on the membrane potential (Vm) of premotor interneurons.

In the experiments it is found that application of donor of NO sodium nitroprusside in a solution that washing
the preparation of intact snails, caused the increasing hyperpolarization of premotor interneurons membrane on 3.5
mV for 10 minutes. The differences from the control snails reliably with p<0.001. In that time, inhibitor of NO-
synthase L-NAME caused the depolarization of premotor interneurons membrane on 4 mV Thus, we have
demonstrated that NO can cause hyperpolarization of membrane in certain neurons. It is assumed that the
response of the neuron to NO depends on the location of it in the neural network.

The financial support of the Foundation for Basic Research (grant 15-04-05487_a) is gratefully
acknowledged.
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M3MEHEHUA NOKA3ATEJNEUN MY3bIKAJIbHO-CNMELUWPUYECKOU ONMEPATUBHOU NAMATU NMPU YTEHUU
MY3bIKAJIbHOIO TEKCTA C JINCTA MTMAHUCTAMU
Bownko J1.A., UBaH4eHko [.K., TepelwieHko J1.B., 3agHenpoBckas I.B., JlataHoB A.B.
depnepanbHOe rocygapcTBeHHoe GloaxeTHOe obpasoBaTensHoOe yupexaeHue Boiclero obpasosaHus MocKoBCKuia
rocygapcTBeHHbI yHuBepcuTeT nmenn M.B. JlomoHocoBa, MockBa, Poccus; lter@mail.ru

HaBblk 4TeHMS My3sblkanbHOro TEKCTa C NWCTa 3aK4vaeTcsl B CMOCOOHOCTM My3blKaHTa WCMOMHWTL Ha
WHCTPYMEHTE BMepBble YBUAEHHbIN My3blKalbHbIA TEKCT. [JaHHble O MOMOXEHMU rnas npu YTEHUU My3blKarbHOro
TekcTa, nonydYaemMble METOAOM BUOEOOKyrorpadun, MO3BOMSIOT MCCNeaoBaTb MHTEpBan Mexay MofoXeHnem
B30pa B HOTHOM TEKCTE U UCMOMHSIEMbIM B 3TOT MOMEHT HOTaM. Takow MHTepBars, U3MepsieMbI, Kak NpaBuno, B
HOTHbIX 3HakKaX, MOXHO O00O03HaYMTb Kak 3pUTENbHO-MOTOpPHYK 3agepxky (3M3, anrn., eye-hand span). OTa
3aepXka KOppenmpyeT C EMKOCTbIO My3blKanbHO-CNeLnduieckon onepaTMBHOM NamAT My3bIKaHTa.

OKCnepyMeHTbI MO U3YYEHMIO YTEHMS C MCTa NPoBeAeHbI C y4acTuem 16 cTygeHToB (9 MYXUYMH U 7 XKEHLLMH
B Bo3pacTe 19-23 net) MockoBckoM rocyaapcTBeHHOM koHcepBaTopum um. [1.M. YalikoBckoro no knaccy
dopTenuaHo. My3blkaHTaM npegnaranu Ans YTeHWst ¢ Niucta no O4HOMY Pa3BOpPOTY HOT (2 cTpaHuupbl) TPEX
My3blKalnbHbIX (PPArMEHTOB KITaCCMYECKMX MPOU3BEOEHUI Pa3HOW CITOXHOCTM: ABYXFONIOCHOIO MONMGOHNYECKOTO
npounsBeaeHus1, Npom3BeaeHUA roMOHOHHO-FapMOHNYECKOro Cknaaa - TEMbl ¥ Bapuauumn Ha Temy.

KomnnekcHbIn aHanu3 napameTpoB BOCMPOMU3BEAEHUS My3blKarlbHOrO TEKCTa MpU YTEHUW C fMcTa — Temna
Urpbl, CTabUNBHOCTU NOAAEPXaHWsl TEMMA, KONMMYecTBa COBEepLUaeMbiX OWMWOOK MCMONHEHUS - npegocTaBnseT
BO3MOXHOCTb paHXupoBaTb My3blkalibHble (dparMeHThbl MO X OOBEKTUBHOW CAOXHOCTW ANt UCNONHEHUS.

Mapametp 3M3 B HaweM 3KCNEpUMEHTE 3HAYUTENbHO BapbMpYyeT Kak y KaXKAoro UCMbITYEeMOro BO BPeEMS
WCMOSHEHNS Pa3HbIX NPOU3BEAEHUIA, TaK U MeXAY UCMbITyeMbIMU OT -3 A0 14 HOTHbIX 3HAKOB, YTO corfacyeTcsi C
nMTEepaTypHbIMA OAHHLIMU, MOJTYYEHHBIMU B 3KCMEPUMMEHTAxX C NPOdECCUOHANbHBIMU MYy3blKaHTaMU NMPU YTEHUN
UMW OOHOCTPOYHbIX HOT. BbisiBneHa npsivaa koppensaums Mexgy 3M3 u crabunbHoOCTbiO Temna. Takke
obHapyxeHa gocTtoBepHasa obpatHasa koppenauus mexay 3M3 n konmyecTBoMm owMBOK Mpu YTEHWM € nucTa —
OOBEKTVBHBIM MOKa3aTenem, XapakTepusylLwmumM Ka4yecTBO Urpbl ¢ nucta. o pesynbTtaTtam 3KCNEPUMEHTOB MpuU
YTEHUM C NNcTa Hanbornee Nnerkoro MysblkanbHoro Tekcta 3M3 mMakcmanbHa 1 B cpeHeM cocTaBnseT 4-5 HOTHbIX
3HaKOB, MpPW YTEHUN Hambomnee CrOXHOro npou3BedeHnss — 2-3 HOTHbIX 3Haka. Takum obpasom, napametp 3M3
OoTpaXkaeT CMOXHOCTb My3blkarbHbIX MPOM3BEOAEHUA ANS NUAHUCTOB MNPUMEPHO OAHOro MpodeCcCcMoHanbLHOro
YPOBHSI.

Paboma ebinonHeHa npu ¢uHaHcosoU noddepxke Pocculickoeo eayMaHUmapHo20 Hay4yHo20 ¢hboHOa
(mpoekm Ne16-08-01082).

CHANGES IN PERFORMANCE OF WORKING MEMORY SPECIFIC FOR MUSIC ANALYSIS AT SIGHT
READING OF THE MUSICAL TEXT
Boyko L.A., Ivanchenko D.K., Tereshchenko L.V., Zadneprovskaya G.V., Latanov A.V.
Lomonosov Moscow State University, Moscow, Russia; lter@mail.ru

Data on eye position while sight reading of a musical piece allow to study an interval, an eye-hand span
between the gaze direction on a music-sheet and the performed music at a particular moment. This span is
correlated with the capacity of music-specific memory of the musician.

The research involved 16 students (9 males and 7 females at the age of 19-23) of Tchaikovsky Moscow
State Conservatory who specialize in piano performance. The musicians were asked to sight-read facing pages
(i.e. 2 pages) of a two-line music-sheet of three classical music pieces of various complexity: a polyphonic
composition for two voices, a theme and a variation in a homophonic and harmonic composition.

Complex analysis of music playback parameters while sight reading enables to range musical pieces in
accordance with their objective performance complexity. In our experiment the eye-hand span parameter varies
significantly both in relation to each musician as well as among the musicians from -3 to 14 symbols. This is
consistent with the data available in literature which was received in experiments with professional musicians who
read one-line music-sheet. We revealed a direct correlation between an eye-hand span and the tempo stability. We
also revealed a reliable invert correlation between an eye-hand span and the number of errors at sight reading - an
objective criterion which characterizes the quality of playing at sight. In accordance with our results, while sight
reading the easiest musical piece the eye-hand span is maximum and on average constitutes 4-5 symbols, when
sight reading the most difficult musical piece — 2-3 symbols. Therefore, the eye-hand span reflects the complexity
of a music piece for pianists of approximately one and the same level of proficiency.

This work was supported by the Russian Foundation for Humanities (project Ne16-08-01082).

OCOBEHHOCTU PETYNAUNN HEMPOBEETATUBHOU CUCTEMbI PABOTHUKOB HEPTAHOU
MPOMbBILUNEHHOCTU B YCNOBUAX BITUAHUA NPOMbILWITEHHBLIX ANIEKTPOMAIMHUTHBLIX NMOJNENU
BonTtaeB A.B., Na3a [1.B., MancTtpeHko E.B., KamantguHoBa K.P.

BrompxeTHOE yypexaeHue BbicLero obpasoBaHms XaHTbl-MaHCMINCKOro aBTOHOMHOro okpyra — KOrpbl « CypryTckui
rocygapcTBeHHbIN yHuBepcuteT», . CypryT, Poccus; che-star@yandex.ru

MpombilwneHHble anekTpomarHutTHble nons (OMI1) yyeHbiMn BcemmpHoW opraHusauum 3paBOOXpaHeHus
paccMaTpvBalOTCA Kak BpedHbIi AN 340pOBbA  4enioBeka (DakTop, XapakTepuayloLwwMUCcs  aKTUBHbIM
Buonornyeckum gencremem. PaHee nonaranock, 4to cnabble 3nekTpoMarHUTHbIE NOMs NPOMBILLSIEHHOW YacToTbl
HEeTEennoBON HanpsXXeHHoCTN BGe3onacHbl Ang vernoseka. Ho co BpemeHeM 6blnin HaKonneHbl ONbITHbIE AaHHbIE,
nokasaBLUMe NOTEeHUManNbHY BPEOHOCTb 3TUX MOMEN 1 CKPbITbIA XapakTep UX 4eNCTBuS.

[nsa aHanusa Bo3geunctsua SMIT Ha HeliposecemamusHyto cucmemy (HBC) myxckoro opraHnama MeToaom
BapuauMOHHOW NyNbCOMHTEpBanorpadumn B paMmkax nepnogmyeckoro MeguLmHCKoro ocMoTpa 6bino obcnegosaHo
100 yenosek. Bce obcnenyemble Bbinn nogeneHsl Ha rpynnbl: 1-9 rpynna — Myx4unHbl go 35 neT, Ha pabodem
MeCTe KOTOPbIX OTCYTCTBYIOT UCTOYHUKM DMIT; 2-9 rpynna — Mmy>xdmHbl cTaplie 35 net, ananoruyHas no OMM1; 3-a
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rpynna — My4uHbl go 35 net, Ha paboyem MecTe KOTOpbIX €CTb UCTOYHMKN OMIT; 4-5 rpynna — My>K4nHbI cTapLue
35 neT, aHanoruyHasa no SMIT.

B natumepHom haszoBOM NpOCTPAHCTBE COCTOSHUA (U3 Bcero m=15) uayyanocb aswxkeHne Bektopa HBC
COCTOSIHMS XeHCKoro opraHuama ¢ OMI u 6e3 Hero. MapameTpbl X; coctosHua HBC 4yeTbipex rpynn MyX4uH
M3MEHANUCb B Mpedernax orpaHnynBaroimx ob6bvéMoB VG a3oBOro npocTpaHCTBA COCTOSIHUW, KOTOpble
onpenensanucb Kak kBasumattpaktopbl - KA. O1n 06bémbl VG onpeaensanncs 1 cpaBHMBANUCh ANsi My>XHYUH PasHoro
Bo3pacTta. YcTaHoBneHo: Myx4dnHbl 6e3 OMI1 go 35 n nocne 35 net cratucTMYeckn pasnuyaroTcs no napameTpy
SSS; myxxunHbl go 35 net 6e3 AMIT n ¢ AMI1 cTaTUCTUYECKN HE pasnnyatoTcs; MyXYnHbl 6e3 SMIM go 35 n ¢ OMI1
nocrie 35 NeT cTaTUCTUYECKN pasnuyatoTcs no napameTpy SSS; MyxunHbl 6e3 OMI1 nocne 35 net n ¢ OMI1 go 35
neTt craTucTudeckn pasnuyattca no napametrpam SSS, SDNN; myxunHbl nocne 35 net 6e3 OMIT n ¢ 3AMI Ha
paboumx MecTax CTaTUCTUYECKM He pasnuyaroTcs; MyxuuHbl ¢ OMIT go 35 n nocne 35 net craTtMcTU4ecku
pasnuyatoTcs no napametpam SIM, PAR, IBN.

O6was BospacTHas guHamuka napameTpoB KA nokasbiBaeT ymeHblleHve nnowagen S ans KA ¢
BO3pacTOM, 4YTO COOTBETCTBYET HOpMarbHOMY cTapeHuto. OgHako MYXYMHbl Mnaflwen BO3pacTHOW rpynnbl,
noasepratwowmeca gencremio OMI nokasbiBaloT Oonbline nfowaan Sz KBa3MaTTPakTOPOB, YeM cTapume S,
(S;=66700 y.e. u S,=37800 y.e. cooTBeTCTBEHHO). [JaHHasa rpynna MyX4uMH Mnagwe 35 neTt, noaBep>XeHHbIX
pevicteuo IMI nveet B 1,5 pasa 6onblive nNnowaan KBasnaTtTpakTopos, YeM He noasepxeHHble SMI1 rpynnbl
MY>KYUH.

FEATURES AUTONOMIC REGULATION OF OIL INDUSTRY WORKERS UNDER THE INFLUENCE OF
INDUSTRIAL ELECTROMAGNETIC FIELDS
Boltaev A.V., Gazya D.V., Maystrenko EV, Kamaltdinova K.R.
Budget institution of higher professional education of the Khanty-Mansi Autonomous district — Yugra "Surgut state
University", Surgut, Russia; che-star@yandex.ru

Industrial electromagnetic fields (EMF), the World Health Organization scientists are regarded as harmful to
human health factor, characterized by an active biological effects. Previously, it was believed that the weak
electromagnetic fields of industrial frequency nonthermal intensity safe for humans. But over time, accumulated
experimental data, which showed the potential harm of these fields and hidden nature of their actions.

To analyze the effects of EMF on the autonomic system (SIS) by the male body pulsointervalografii variation
within the periodic medical examination of 100 people were surveyed. All the subjects were divided into groups:
Group 1 - men under 35 years, in the workplace where there are no sources of EMF; 2nd group - men over 35
years, similar to EMF; 3rd group - men under 35 years, in the workplace where there are sources of EMF; 4th
group - men over 35 years, similar to EMF.

The five-dimensional phase space of states (all of m = 15) studied the motion vector NAF female body
condition with EMF without it. Parameters state x; NAF four groups of men ranged bounding volumes VG phase
state space, which is defined as quasi-attractor - SC. These volumes VG determined and compared to men of all
ages. Installs: men without EMF to 35 and after 35 years is statistically different in SSS parameter; men up to 35
years without the EMF and EMF were not statistically different; men without EMF up to 35 and with EMI after 35
years is statistically different in SSS parameter; man without EMI after 35 years with EMI to 35 years are
statistically different in the parameters SSS, SDNN; man after 35 years without EMF and EMF were not statistically
different in the workplace; men with EMI to 35 and after 35 years, a statistically differ on SIM parameters, PAR,
IBN.

General age dynamics of spacecraft parameters shows a decrease space S for the spacecraft with age,
which corresponds to the normal aging. However, men younger age group exposed to EMF showed large areas of
action Sz quasi-attractors, older than S, (S3 = 66700 c.u. and S, = 37800 c.u., respectively). This group of men
under the age of 35 years, subject to the action of EMF has 1.5 times the area of quasi-attractors than not exposed
to EMF group of men.

CONOCTABIJIEHUE SKCNEPUMEHTAJIbHbLIX OAHHbLIX C PE3YJIIbTATAMU MOOEJNTMPOBAHUA MNMPU
MCCNEOOBAHUUN 3PUTENNTbHOU CUCTEMbI
Bonpapko B.M., Bonaapko A.B., ConHywkuH C.A., YnxmaH B.H.
@OIBYH UHemumym cbusuonoeuu um. U.I1. MNaenosa PAH, CaHkm-llemepbype, Poccus, niv@pavlov.infran.ru

ConocTaBrneHne aKcnepuMeHTarnbHbIX OAHHBLIX MCUXOMU3NYECKNX UCCNEAOBaAHUA CEHCOPHbLIX CUCTEM C
pesynbTataMmy MOLENMPOBaHUS SBMSIETCS OOHMM M3 MOLXOAOB K U3YYEHMO MeXaHn3MoB 0OpaboTKM CUrHamoB.
MonaralT, 4YTO HEKOTOpble 3pUTENbHbIE WM03MM  BO3HUKAKT U3-3a MNPOCTPaHCTBEHHO-yacToTHOM (MY)
GunbTpaumMm n3obpaKeHWn Ha YpPOBHE MNEPBUYHOW 3puUTENbHOM Kopbl. Hanpumep, vnnwo3umn oOueHKn pasmepa
Mionnepa-Jlaiepa wn Onnenb-KyHata. B opgHon u3 mopenen ( bynatoB, beptynuc, MwuukeHe, 1995)
COMOCTaBMATCA pasmepbl OTHOUIbLTPOBAHHBIX U3006paXeHWU CpaBHMBAEMbIX CTMMYNoB. CTumMyn KaxeTtcs
OonbWwKM No pasmMepy npu GornbLuer 0bnacTn, 3aHMMaeMon OTUNBTPOBAHHLIM U300pPaXKEHNEM.

Mbl NPpUMEHUNN aHanorMyHy MeToaonoru Ans usydeHus unnosun Onenb-KyHaTa. MNokasaHo (Bulatov,
Bertulis, Mickene, 1997), 4yto yBenuyeHue pasmepa WHTepBana NPUBOAMT K COBUIY MakCMMyma Wnmnosnv B
CTOPOHY GonbLuero konuyecTea NUHWI. [ns NpoBepkn Mogenu Mbl ONPeaeriin MakCumMyM BENMYMHbI UITH03KK B
3aBMCUMOCTM OT uYUCra HNUHUA NPpU U3MEHEHMU BeENUYMHBLI  NPOCTPAHCTBEHHOIO WHTepBana. 3aTem
npomMoaenupoBany MonyydeHHy 3aBUCUMOCTb WMM3MM OT 4ucna fNMHUKW C ucnonb3oBaHuem [14Y aHanusa
nzobpaxeHun. Hamm Obina nomnyyeHa WHBapuMaHTHas MO OTHOLWIEHWIO K pa3Mepy MWHTepBana 3aBUCUMOCTb
BEMUYMHbI WNIO3UMKM OT uucna nuHuin. Moatomy mogenb ¢ MY dunbTpaumernt Gbina ycrnoxHeHa, AOMOoSHeHa
ypOBHeM, obecneunBaoLiMM MHBApPUAHTHOCTb K padMmepy. Mbl npeanoxunu obbeguHeHne HeCKONbKUX (UnbTPOB,
HaCTPOEHHbIX Ha pasHble YacToTbl, B MOAynu. Moaynun cocTtoaT U3 ounbTPOB, UMELLMX OT OAHOM A0 HECKOMNbKUX
rapmMoHuK 1 obpabaTbiBalOWMX OOUH M TOT e Yy4acTOK Morns 3peHusi. B kayecTBe BECOBLIX (PYHKUMIA PUNBTPOB
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paccMaTpuBalOTCA CUHYCbl M KOCUHYCbl, HAaCTPOEHHbIE Ha pa3Hble 4acToTbl, 3aJaHHble Ha OOHOM M TOM e
KOHEYHOM MPOMEXYTKE U MMEeLWMe Ha HeM Heckomnbko nepuogos (Mnesep, 1985). Moaynu pasHoW BENUYUHLI
PYHKLUNOHNPYIOT Ha OAHOM M TOM Xe y4acTke nons 3peHus. Ha nsobpaxeHue gpyroro pasmepa, HO TON e hopMbl
Oyget pearvMpoBaTb MOAYMNb C MPOMNOPLMOHAmNbHbIM pasmMepomM, 4TO obecnedmBaeT WHBAPUAHTHOCTb OLEHKM
pa3vepa Mn3obpaxeHun. bbino nokasaHo, YTO YacTb peuenTuBHbIX nonen (Pl1) HEWpOHOB NMHENHa, BECOBblE
dyHKuun Pl umeloT go yetbipex Bo30yauTenbHbIX 30H M nNogobHel anemeHTam [abopa (Kulikowski, Marcelja,
Bishop, 1982). SnemeHTbl MNabopa npeactaBnsaoT cobor CUHYCbI U KOCUHYCbI, MPOMOOYIMPOBAaHHbIE rayCCUaHoM.
Mogenb mogyrnen, coctoswmx u3 4-5 rapMoHuK, Aana XopoLlylo anmnpoKCUMAaLUMIO HalWMWX OAaHHBLIX MO U3YYEHUHo
unnio3um Onnenb-KyHaTa.

COMPARISON OF EXPERIMENTAL DATA WITH THE SIMULATION RESULTS IN VISUAL RESEARCH
Bondarko V.M., Bondarko D.V., Solnushkin S.D., Chikhman V.N.
I.P. Pavlov Institute of Physiology of the Russian Academy of Sciences, St.-Petersburg, Russia,
niv@pavlov.infran.ru

Comparison of experimental psychophysical data of sensory systems with simulation results is one of the
approaches to the study of signal processing mechanisms. It is believed that some visual illusions arise from the
spatial-frequency (SF) filtering of images on the level of the primary visual cortex. For example, the Muller-Lyer and
Oppel-Kundt illusions of the size assessment. In one of the models (Bulatov, Bertulis, Mitskene, 1995) compared
the sizes of the filtered images of comparable stimuli. The stimulus seems larger in size with a larger area occupied
by the filtered image. We used a similar methodology to the study of the Opel-Kundt illusion. It is showed (Bulatov,
Bertulis, Mickene, 1997) that an increase of the range size leads to shift of the maximum illusion towards more
number of lines. To test the model, we determined the maximum value of illusion, depending on the number of
lines at change of the spatial interval. Then we modeled the resulting dependence of the illusion from the number
of lines using the SF image analysis. We've received an invariant with respect to the size of the interval the
dependence of the illusion from the number of lines. Therefore, SF filtering model was complicated, supplemented
level, providing invariance to size.

We have proposed to combine several filters tuned to different frequencies in the modules. The modules
consist of filters having from one to multiple harmonics and processing the same portion of the visual field. As the
weight functions of filters are considered sines and cosines, tuned to different frequencies, set on the same finite
interval and having on it a few periods (Gleser, 1985). Modules of different size operate on the same area of the
visual field. To the image of another size but the same shape will react module with the proportional size that
provides the image size invariance evaluation. It has been shown that some of neurons receptive fields (RF) is
linear, RP weights functions have up to four excitatory zones and similar to Gabor elements (Kulikowski, Marcelja,
Bishop, 1982). Gabor elements are sine and cosine modulated Gaussian. Model modules consisting of 4-
harmonics, gave a good approximation of our data for the study of Oppel-Kundt illusion.

NMPUMEHEHMUE «TEMNOBbIX» KAPT B AU- TPEKI/IHI'E CI/IﬂbeIE n CHABbIE CTOPOHbI METOOA
BoHpapb I'. r. , Fycau 0. n.’ , UBneB C. Al
Hm HenpoknbepHeTnkn M. A.b. KoraHa AKap,eMMM Buonori u 6I/IOTeXHOJ'10I'Ml/I um. .. UBaHoBckoro ®rAQY
BO «lOxHbIN PepepanbHbIn yHuBepcuTeT», Poctos-Ha-oHy, Poccus; Kb 000 «KopBuTa», PocToB-Ha- [loHy,
Poccus; e-mail: ins270386@yandex.ru

Ha npumepe pe3ynbTatoB AR-TpEKMHra paccMaTpuBaloTCA JOCTOMHCTBA U HEOCTATKM MeToda NOCTPOEHMS
«TENMoBbIX» KapT - YAOOHOro M HarnsgHoro cnocoba OueHkM naTTepHOB MKCauun B3rnsga nNpu U3yvyeHuu
KOFHUTMBHBIX MPOLIECCOB, CBSA3AHHbLIX CO 3pUTENIbHbIM MOMCKOM 3HauMMoM WHGOpMauMM 00 OKpyXatoLlen
OEeVCTBUTENBHOCTU. « TennoBble» KapTbl MpeacTaBnaT cobor ocobbiii B BU3yannsaunmn AaHHbIX, MO3BONAOLLMA
oTobpaxkaTb MpU NOMOLLM LiBETA OOMOSNHUTENbHBIE NEepeMeHHble. Kak npaBuno, aTo okasbiBaeTcs Ype3BblHanHO
nonesHbiM N MHPOPMAaTUBHBIM, MOCKOSbKY Halle 3peHue CMocoBHO pasnuyaTtb Gorbluee KONMMYECTBO PasfiMyHbIX
OTTEHKOB LIBETOBOW ramMmbl, Y€M OTTEHKOB CEPOTO.

Bbonee ToOro, gononHeHWe «TENNOBOM» KapTbl cneuuanbHOM LMGPOBOWM LLKANOW, KoTopas MoKa3sbiBaeT
COOTBETCTBME MEXAY OKpackol (hparMeHTOB KapTbl U 3HAYeHUSIMU OTOOpa)kaeMon nepemMeHHon (abcomnoTHbIMU
WM OTHOCUTENbHBIMK), ObecneymBaeT coyveTaHWe HarfnsigHOCTU C BO3MOXHOCTLIO KOSIUYECMBEHHOU OLEHKN
KOOMPYEMbIX LLBETOBOW raMMOM rpagMeHToB B UCCreayeMbIX NaTTepHax.

BmecTe ¢ Tem, B page cnydaeB oueHka yHKLUMOHANbHOIO 3HAa4YEHUS AaHHbIX, OTOBpaXKaeMbIX C MOMOLLbIO
«TENMOBbLIX» KapT, MOXET OKa3aTbCsl HEAOCTAaTOYHO KOPPEKTHOW. Takue cuTyaumm [OBOMbHO PEAKM, HO OHMU
TpeObyoT AOMOMHUTENBHOIO aHanm3a u SOJDKHbI YYUTLIBATLCA NPU MHTEPNpeTaumm pesynbTaToB AA-TPeKnHra.

Hanpvmep, npu wuaeHTUdMKaALUMM Ha «TEMNMOBOW» KapTe BbIPaXXEHHbIX (UKCALMOHHbBIX CKOMMEHUN
(sBnsOWNXCA MHOMKATOpaMK, Tak HasblBaeMbIXx obnacTel MOBLILWEHHOrO MHTEpeca, MMeHyembix Takke High
Interest Areas nnu High Revisited Area) cneumanbHOro BHUMaHUA 3aciyXuBatoT Cryyau, Korga pacctosHue mexay
LeHTpaMKn CKOMJIeHnn dhukcauum MeHblle anameTpa npoekuumn doBea Habnogatens Ha msobpaxeHue. B Takux
CUTYyaUUsIX BO3MOXXHO MOSIBIIEHME NOXHbIX 30H UHTEpeca.

C Opyrowi CTOPOHbI, CTENEHb BbIPAXXEHHOCTU HEKOTOPLIX OOMacTen MHTEPECA MOXET OKa3aTbCs 3aHMKEHHON
Ha WHTErpanbHOM «TEnyioBOM» KapTe, €CNU OOWH WM HECKONbKO KPYMHbIX OOBEKTOB Ha M300pakeHun (Mnw,
nsobpaxeHve B LeNOM) coaepxaT psg PaBHO3HAYHbLIX W/WMNW OOHOPOAHbLIX 3NEMEHTOB, KaXAbll U3 KOTOPbIX
JonyckaeT BO3MOXHOCTb MAEHTUDMULMPOBATL OOBHEKT.

PaccmaTpvBaeTcs psifi NpveMOB, MNO3BONSAKLWMX OOHapyXuBaTb 30Hbl 3aHWXKEHHOW wunu, Haobopor,
3aBbILUEHHOM OLIEHKN 06racTelt MOBbLILEHHOrO MHTEpeca M TakuM ob0pa3oM m3beratb BO3MOXHBLIX OLIMOOK npwu
TpakToBKe pe3ynbTaTtoB AN-TpeKnHra.
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THE USE OF HEAT MAPS IN EYE-TRACKING: STRENGTHS AND WEAKNESSES OF THE METHOD
N Bondar G.G.", Gusach Yu.l.%, Ivlev S.A.
A.B. Kogan Research Institute for Neurocybernetics of the D.l. lvanovskiy Academy of biology and biotechnology
at Federal Aytonomous Educational Institution of Higher Education “Southern Federal University”, Rostov-on-Don,
Russia; “Projects division of the “CorVita Co, Ltd”, Rostov-on-Don, Russia; e-mail: ins270386@yandex.ru

In application to the results of Eye-tracking discusses the advantages and disadvantages of the method of
Heat Maps construction - a convenient and illustrative way of assessing patterns of the gaze fixations at the study
of cognitive processes associated with visual search for meaningful information about surrounding reality. Heat
Maps are a special type of data visualization which allows displaying additional variables via color. Usually, this
turns out to be extremely useful and informative, as our vision is able to distinguish more different shades of colors
than shades of gray.

Moreover, the supplementation of Heat Map using the special digital scale, which shows the accordance
between the fragments’ coloration on the Map and the values (absolute or relative) of displayed variable, provides,
along with the illustrative, the possibility of quantitative assessment of gradients, encoded with the color gamut, in
the patterns of the gaze fixations.

However, in some cases, the evaluation of functional meaning of data when it is displayed using Heat Maps
may be not enough correct. Such situations are rare, but they require further analysis and should be considered
when interpreting the Ai-tracking results.

For example, if you need to identify on the Heat Map the expressed clusters of the gaze fixations (which are
the indicators of the so-called High Interest Areas or High Revisited Areas) special attention should be given to
cases where the distance between the centers of clusters is less than the diameter of projection fovea of the
observer’s at the image. In such situations, it is possible appearance of the false High Interest Areas.

On the other hand, the degree of manifestation of some Areas of Interest could be lowered at integrated Heat
Map if one or more large objects on the image (or, whole image) contain several equivalent and / or similar
elements, each of which allows for the possibility to identify the object.

We consider and discuss a number of techniques’ options that enable detection the undervalued or, on the
contrary,kovervalued Zones of Interest and thus avoid presumable mistakes in interpretation of the results of the
Eye-tracking.

MMMPOBU3ALUA HA ®OPTEMUAHO KAK SKCMEPUMEHTAJbHbINA KYPC MCUXOKOPPEKLUU
BopucoBa A.C.
depepanbHoe rocygapcTBeHHoe broaxeTHoe obpasoBaTernibHOE yYpexaeHue Bbicllero obpasoBaHus
«MockoBckas rocygapcTtBeHHas koHcepBaTopusa umenu . . Yankosckoro», Mocksa, Poccus,
aneli-m@yandex.ru

Mya3blka, uMesi CUIbHOE BO3AENCTBUE HA NCUXUKY YerioBeka, obnagaeT onpeaeneHHbIMU pereHepupyoLLmMMm
CBOWCTBaMM, HanM4ymMe KOTOpbIX ObINO NOATBEPXAEHO y4yeHbIMU ¢ MUpoBbIMU MMeHamu (.M. CeyeHoBbim, C.IT.
BoTkuHbiM, M.H. JluBaHoBbIM, 3. Macapy, . Woy n agpyrumu). Tak, noaBnsioLMECs B rOsIOBHOM MO3re mnpu
CTpecce acUMHXPOHHble PUTMbl MNOAAANTCA YPErynupoBaHWMIO C MOMOLLbLIO My3blkn. M3 Bcero mHorootpasus
TepaneBTMYECKMX (OPM MCKycCTBa B AaHHOM [oknage OydeT paccMoTpeHa W npeafiokeHa B KadvecTBe
3KCNEepUMEHTanbHOro Kypca ncuxokoppekumm npakTuka uMnpoBm3aumm Ha optenmnaHo.

Kak n3BECTHO, MCKYCCTBY CBOWCTBEHHO OTKpbiBaTb B IOAAX HOBble BO3MOXHOCTU. JTO KacaeTcs MU
un3nYeckMx BO3MOXHOCTEN 4enoBeka. [lpakTuka MMNPOBM3aAUUM Ha MHCTPYMEHTE COMpsbkeHa C Takumum
napameTpamMm My3blKasrlbHOM aKTMBHOCTM MO3ra, Kak HenpepbiBHOE OOHOBIMEHME CMyXOBOrO MO3HAHUS
(nogpasymeBaeTcsi UCNONb30BaHME TFAPMOHMYECKMX JINIEMEHTOB B YHUKAIbHbIX MOCNeAoBaTENbHOCTAX U
B3aMMOCBSA35IX Mexay coOoWn); BbiCTpaMBaHME aKyCTUYECKOro pesyrbTaTa C COMyTCTBYHOLMM «TOPMOHArbHbIM
OTBETOM», KOTOPbIA Yy4yacTByeT B CaMOPErynsumm CO3HAHUS; CUHXPOHU3AUMS UWHTENNeKTyanbHbIX W
3MOLMOHAanbHbIX NPOLECCOB, BNUSAIOLWMNX Ha aKTUBM3aLMI0 HEMPOHHBIX MEXaHM3MOB pereHepauuu.

[Npn paccMOTPEeHUM MpPaKTUKKU My3blKarbHOW WUMMAPOBM3ALUM C MNO3ULMN 3NEKTPO3HLEedanorpadmyeckmnx
uccrnegoBaHUn ObiNM BbISIBIIEHLI YETbIPe CTaguu, Ha KOTOPbIX MPOUCXOAUT CTUMyNnAuus konebaHun beta— un
anb¢a—BoSH B MO3re YenoBeka:

1.CTagmna HavanbHOro CriyxoBOro mMo3HaHuUs (CUHTeTMYeckas pasza MeguTaTMBHOCTW, nepexogsilen B
COCTOSIHME KOHLEHTpauMM BHUMaHUS), B NpoLIecce KOTOPOW MPOUCXoaUT BCIylUMBaHME B 3aaHHOE My3blkaribHOe
Ha4ano

2.CTagna aHanMTM4eCcKoro no3HaHus (dasa akTMBHOIO MbICIIUTENBHOrO npouecca), Ha KOTOPOW NPOUCXOauT
OTOOp roTOBLIX, paHEe He 3BYyYaBLUMX rAPMOHMYECKMX BapnaHTOB

3.Ctagns amnupudeckoro no3HaHus (asa noBbLIWEHHOW KOHLUEHTpauMM BHUMAaHWS, BKNHOYaoLLEn
aKTMBU3aLMIO aMoLMOHanbHoM nepudepnmn), o3HavarLwas Nno3TanHoe CUHTE3MPOBaHME UCXOAHOIO My3blKanbHOro
MaTepuana ¢ paHee 0TOOpPaHHbIMU FAPMOHNYECKUMUN U MENTOANYECKMMIN KOMMTeKcCamm

4.Ctagnsa pesynbTaTMBHOINO CIyXOBOro Mo3HaHus (dasa, obpaTHasi HayarnbHOW: NepexodHbld 3Tan oT
COCTOSIHUS KOHLEHTpaLUMK K pe3ynbTaTUBHON MeaANTaTUBHOCTK)

Ha npumepe TeTa—-BONMH ObINI0O OTMEYEHO COXpaHeHWe TepaneBTUYeckoro adpdpekTa OT My3blKanbHOWM
UMMNPOBM3aLUN HA YPOBHE MOACO3HAHMUS, KOTOPbIA MOXET ObITb akTyaneH B BOMPOCaXxX NCUXOKOPPEKLNN.

PIANO IMPROVISATION AS THE EXPERIMENTAL COURSE OF PSYCHOTHERAPY
Borisova A.S.
Federal State Budgetary Institution of Higher Education ‘Tchaikovsky Moscow State Conservatory’, Moscow,
Russia, aneli-m@yandex.ru

Having a strong influence on people’s mentality, music has certain regenerative properties, the existence of
which has been confirmed by many famous scientists (such as I.M. Sechenov, M.N. Livanov, E. Masaru, G. Show
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and others). In that way the asynchronous rhythms appearing in human’s brain under stress situations can be
settled bv music. From the varietv of art—therapv’s forms in this report there will be considered and offered as an
experimental course of psychotherapy the practice of improvisation on the piano.

It's known that Art tends to open new possibilities in people. It also applies human’s physical abilities. The
practice of piano improvisation is associated to such brain’s musical activities as: the continuous updating of the
auditory cognition (the use of harmonic elements in a uniaue seauence and relationship to each other); forming the
acoustic result with the attendant "hormonal response”. which is involved in self-reaulation; a synchronization of the
mental and emotional processes affecting the activation of neural mechanisms of reaeneration.

Considerina the practice of musical improvisation from the position of the electroencephaloaraphic
researches there has been identified four steps on which the stimulation of oscillations of beta and alpha waves in
the human brain is realized:

1. The initial stage of auditory cognition (the synthetic phase of meditation coming into mental focus
condition) during which the listening into the set musical material takes place

2. The stage of analytical cognition (the phase of active thinking process) where the selection of new
harmonic complexes for future creations is made)

3. The staae of empirical coanition (the phase of hiah thouaht process with the activation of emotional
resources) indicating a gradual synthesis of the original musical material with the previously selected harmonic and
melodic complexes

4. The stage of the resultant auditory cognition (the phase reverse to initial one: transition from state
concentration to effective meditation)

With the example of theta waves there was noticed the retention of the therapy effect from the musical
improvisation in the subconscious level, which may be relevant in matters of psychotherapy.

OKCIMPECCHUA N'EHA c-FOS B PETPOCIJNIEHUAJTIbHOU KOPE KPbIC B YCITOBUAX OCTPOIO CTPECCA
CBA3AHA C UICXOOHbIM YPOBHEM CTPECCOYCTOUYNBOCTU
BynaBa A.U., N'puHyeHko H0.B., Anekcangpos [0.U.
®IrbYH UNHcTuTyT ncuxonormum PAH, NTabopaTtopus ncuxodusnonornm um. B.B. LebipkoBa, Mockea, Poccus;
ai.bulava@mail.ru

Hamu nokasaHo, 4TO Npu POPMUPOBAHUN HOBOTO ONMbITa Y KPbIC 3HAYMMO MOBLILLAETCA YPOBEHb 3KCMPECccum
c-fos B HeWpoHax peTpocnneHunansHon Kopbl. [lpeanonaraeTcs, 4TO 3Kcnpeccuss reHa c-fos asnsaetcs
HeobxoAMMbIM 3Tanom B OMOXMMMYECKOM Kackage npeobpasoBaHui, nNpuBoAsAlEeM K MOpdONorndeckum u
dPYHKUMOHANbHLIM U3MEHEHMAM B HEpoHax B npolecce hopmMmpoBaHua namaTtu. [Npu aTom yncno n Tonorpadus
pacnpegeneHus Fos-NMO3NTUBHBIX HEMPOHOB B MO3re 3aBWCUT OT UCTOpUM popMUpOBaHMA onbiTa. B gaHHON
paboTe Mbl uccnegosanu (hopMupoBaHMe NaMsTu B CTPECCOreHHbIX yCrnoBuax. [ns gopMmpoBaHns HOBOMO OnbITa
B YCMOBUSX OCTPOro CTpecca, NofoBO3penbIX camok Kpbic Long Evans obyyanu B TeyeHne 30 MUHYT akTUBHOMY
n3beraHnio aneKTpMYeCcKoro Toka, NogaBaemMoro Yepes nos KCnepuMmeHTanbHON YyCTaHOBKN, NOCHEe Yero XXMBOTHbIX
AekanutmpoBanu noAa obwen aHecTte3ven. [pynnon cpaBHeHWS BbICTyNanuM XWMBOTHble, OOy4YeHHble
WHCTPYMeHTanbHoMy nuwenobbiBaTensHOMy noBedeHnio. Bce >xMBOTHble B Havyane akcrnepvmeHTa Obinn
NpOTECTUPOBAHbI MO METOAMKE OTKPbITOrO Nond, NOBedeHMe aHanusMpoBanu C NOMOLLbI BUAEOTPEKUHra Ansi
onpeferneHns Mx UCXOAHOW WHAMBUAYanbHOW CTPECCOYCTOMYMBOCTM. Benok c-Fos BbISIBNSANM Ha KPUOTEHHbIX
cpesax No cTaHO4apTHOMY CTpenTaBWAMH-OMOTUH-NMEPOKCUAA3HOMY MPOTOKOMY. Y TeX XMBOTHbIX W3 pynmbl
nsberaHvs, y KOTOPbIX ObINn BbIsiBNEHbI MPU3HaKN NOHWXEHHOW CTPECCOYCTOMYMBOCTM B TECTE «OTKPbLITOE nonex»
ypOBeHb akcnpeccun c-fos B peTpocnineHnansHOW Kope 3HayYMMO HWXe, YeM B rpynne CpaBHEHUs, Mpu 3TOM
WHOVBMAOYaNbHbIE  YPOBHM  SKCMPECCUM  MOMOXMTENbHO  KoppenupoBanu ¢ (pakTopoM  MCXOOHOM
CTPECCOYCTOMYMBOCTM XKMBOTHbIX. [lpegnonaraetcsi, YTO BbICOKUW YPOBEHb 3JKCNpeccunm cBsidaH C OGonbluen
peopraHusauven namsaTv, nexawen B OcHoBe O@PEKTMBHOW ajanTtauum K arpeccuBHouW cpepe Y
CTPEeCccoyCTONYMBBLIX MHANBUOOB.

Paboma sebinonHeHa ripu noddepxke POOU (npoekm Ne 15-06-99697) 8 pamkax uccredosamersibCKol
npoepammbl Bedywel HaydyHol Lkonsi P® (HLI-9808.2016.6).

FOS EXPRESSION IN THE RAT RETROSPLENIAL CORTEX DURING ACUTE STRESS DEPENDS ON THE
INITIAL STRESS RESISTANCE
Bulava A.l., Grinchenko Y.V., Alexandrov Y.l
V.B. Shvyrkov Laboratory of Psychophysiology, Institute of Psychology of Russian Academy of Sciences, Moscow,
Russia; ai.bulava@mail.ru

It is well established that c-Fos expression in the rat retrosplenial cortex is increased after the acquisition of
new experiences. Apparently, induction of an immediate early gene like c-fos may be necessary for the formation
of prolonged functional changes in neurons that underlie learning and memory. In the present work we studied
acute stress effect on memory formation. Female Long-Evans mature rats were trained in an active avoidance task
to escape from electric foot-shock. The comparison group of animals was trained in an appetitive bar-pressing task.
Training of each animal was conducted within one 30-min session. The behavior was video recorded for off-line
analysis — behavioral indices, such as horizontal or vertical components of movements, were assessed by the
video tracking software. c-Fos protein detection was performed with the well-established immunohistochemical
diaminobenzidine technique. Fos expression in the retrosplenial cortex was significantly lower in animals of the
avoidance group that showed reduced stress resistance in the «open field» test, than in the comparison group.
Presumably, the c-Fos expression pattern reveals reorganization of prior experiences. Therefore, the high
expression level might reflect larger reorganization of memory for effective adaptation to an aggressive
environment in stress-resistant individuals.

This study was supported by RFBR (grant # 15-06-99697) and is performed within the research programme
of the Leading Scientific School of Russian Federation (9808.2016.6).
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MU3MEHEHUE 3NNEKTPUYECKOU AKTUBHOCTU rOJIOBHOIMO MO3rA Y OHOLLUEN U OEBYLUEK B OTBET
HA UHOPA3BYK
BynatoBa O. B., TpackoBckui B. B., KonotoBkuH A. A., PbiGHUukoB I'. B.
depnepanbHOe rocygapctBeHHoe GloaxeTHOe obpasoBaTenbHOE yupexaeHue Bbicluero obpasoBaHuns
«KemepoBckuii rocygapcTBeHHbIN yHUBepcnteT», Kemepoo, Poccus, olgakemsu@mail.ru

WHdpasByk — 3TO ynpyrue BomHbI ¢ YactoTom Huxke 20 Ny, YenoBeyveckoe yxo nHpasByk He BOCNPUHUMAET,
BBMAY OTCYTCTBMS PELIENTOPOB, CNOCOGHbIX BOCNPUHMMATL AaHHble BMAbl BosH. (Camonnoe B.O., 2007). OgHako,
3TO HE O3Ha4YaeT, YTO AdaHHble KonebaHWs He OKa3biBaloT BO3AENCTBME Ha OpraHu3m 4ernoBeka. B cBsA3n ¢ aTum
Lernbio paboTebl CTano nlyvyeHue BNuUAHUS MHpPasByKka Ha ANEKTPUYECKYI0 aKTUBHOCTb FONIOBHONO MO3ra HHOLIEN 1
nesywek (20 yenosek, 20+0,5 net). Yactota mHdpasByka coctasnana 16 U, nHTeHcmBHocTb — 90 ab. 33I
peructpmpoBanu Ha Neurovisor 40U B nonoce 4actoT o1 0,5 go 70 'y, B Te4yeHne 15 MUHYT U3 KOTOPbIX 5 MUHYT
COCTaBMsANo BO34eNCTBME NHGPA3BYyKa.

CnekTpanbHass MOLUHOCTb HW3KOYACTOTHbIX PUTMOB (poHoBoW B3I y HOHOWENW B CpeaHeM Bbille, a
BbICOKOYACTOTHBIX — HMXE, MO cpaBHeHuto ¢ poHoBon B3I geByulek. Mocne Bo3gencTeusa nHdpasByka B cpegHeM
KaK y HOHOLUEW, TaK U y AEeBYLUEK yCpeOHEHHas CrnekTparbHas MOLLHOCTb CHMXXAETCS MO CPaBHEHMIO C POHOM. Y
[OEBYLLEK CHIDKEHNE CNeKTpanbHOW MOLLHOCTY NOcre BO34encTBus nHdpassyka Habnogaetca B anba2- n 6etal-
puTMax, a toHowen B obonx anbda. Takke y geByllek HabniogaeTcs pocT CnekTpanbHOW MOLLHOCTU AenbTa- u
Tetal- puTmMOB.

Bo Bpemsi Bo3gencTBMS WMHGPa3ByKa YCpeQHEHHas CrekTpanbHas MOLLHOCTb Yy BCex 0OcrnemoBaHHbIX
CHMXanacb B TeyeHne 4-x MUHYT, a K MATOW MUHYTe Habnwganocb ee noBbileHue. [uHamuka M3MeHEeHUs
BMO3aNEeKTPUYECKOn akTMBHOCTM BO BpeMS UH(DPAa3BYKOBOIO BO3AENCTBUS Y IOHOLLEN M AEBYLLEK OTnnyanacs.

Y loHOWeWN B TeYeHUe MNepBOW MWHYTbl OENCTBUSA WHGpasByka ycpeOHEeHHasi crnekTpanbHas MOLLHOCTb
CHmXanacb, octaBanacb HEM3MEHHOW BO BTOPYH MWHYTY BO3OENCTBUSA, K YETBEPTON NNaBHO CHWXanack, a Aanee
Ha 5 MuHyTe — noBblwanacb. Y OHOWEN W3MEHEHWUs CrnekTpanbHOM MOLLHOCTM B OTBET Ha MHAPas3ByK
Habnganmcb Bo BCEX YACTOTHbIX AnanasoHax CXOA4HO, HO C Pa3HOW MHTEHCUBHOCTLIO.

Y pOeBywlek B OTBET Ha WHPPasByk B TeyeHne 1 MUHYTbl ycpeQHEHHas chnekTparibHasi MOLLHOCTb
noBbIlWanack, 3aTeM BO 2 MUHYTY BO3AENCTBUSA HE MEHANachk, a fanee cHmwxkanacb ¢ 3 no 5 MMHyTy BO34enCTBuS.
Poct cnektpanbHOM MOWHOCTM Habnwoganca B genbta- M TeTa- putmax. B anbda-guanasoHe, ocobeHHo
BbICOKOYACTOTHOM, U B 0bonx BeTa-puTmax Habnoganocb CHUXKEHUE CnekTpanbHOMW MOLLHOCTM MO OOMbLUMHCTBY
nokanuaauui y>xe ¢ nepBo MUHYTbl BO3AENCTBUSAX MHGpa3BYyKa.

MMony4yeHHble u3MeHeHWss B anbga 4YacTOTHOM Auana3oHe B OTBET Ha WHGPa3ByKOBOE BO3OeNCTBME
MOKas3bIBaKT YyBCTBUTENbHOCTb AAHHOIO PUTMa K HecneLumpuyecknm ctTumynam.

CHANGE THE ELECTRICAL ACTIVITY OF THE BRAIN IN YOUNG MEN AND WOMEN IN RESPONSE
TO INFRASOUND
Bulatova O.V., Traskovsky V.V., Kolotovkin A.A., Rybnikov G.V.
Kemerovo State University, Kemerovo, Russia, olgakemsu@mail.ru

Infrasound is elastic waves with a frequency below 20 Hz. The human ear can’t perceive infrasound, due to
the lack of receptors that have ability to receive these types of waves. (V. O. Samoilov, 2007). However, these
fluctuations affect the human body. Thereby, the purpose of the study was to study the effect of infrasound on the
bioelectrical activity of cerebral cortex in young men and women (n=20, 20 £ 0,5 years). Frequency of infrasound
was 16 Hz, intensity of infrasound was 90 dB. EEG was registered on Neurovisor 40U with by device the band from
0.5 to 70 Hz during 15 minutes. The subjects were exposed by infrasound during 5 minutes.

The average spectral power of low-frequency EEG rhythms in young men are higher than in women, but
high-frequency rhythms are lower in comparison with young women. After exposure of infrasound, average spectral
power decrease in both young men and women in comparison with background. The spectral power of young
women decreases in a2 and 1 frequency bands and spectral power of young men reduces in both alpha
Lreq(ljjency rhythms. In the same time it is observed the growth of spectral power in delta and thetal frequency

ands.

During exposure of infrasound the averaged spectral power in all subjects decreases during 4 minutes. By
the fifth minute it was observed its rising. Changes of bioelectrical activity during infrasound impact in young men
and women have differences.

Averaged spectral power in young men was decreasing during first minute of influence of infrasound, then
was the same during second minute and slowly decreased by forth minute, and increased by 5 minute. At power
spectral changes of boys in response of infrasound observed in all frequency bands is similar, but with different
intensity.

The average spectral power in young women in response of infrasound was rising during 1 minute then was
the same during 2 minute and then was decreasing from 3 to 5 minute of influence. The spectral power growth was
observed in the delta and theta rhythms. In the alpha band, especially high-frequency, and in both beta-rhythms
observed decrease in spectral power in most localization from the very first minutes of exposure of infrasound.

The revealed changes in the alpha the frequency band in response to the impact of infrasound show the
sensitivity of the rhythm to non-specific stimuli.
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M3MEHEHUA MO3roBOoro KPOBOTOKA U NOTPEBJIEHNA KUCITOPOAA Y YENTOBEKA NMPU
PEANU3ALUN KOTHUTUBHbLIX TECTOB HA ®OHE T'MMNOKCUU
Bypbix 3.A.
denepanbHoOe rocygapcTBeHHOE BloaKeTHOE yypexaeHne Haykm MHCTUTYT 9BOMOLMOHHOW (OM3MONorum u
ovoxumum nm. N1.M.CeueHoa PAH, C-leTepbypr, Poccus

N3yyeHne KMCNOPOOHOro pexvuMa Mo3ra U opraHnsMa B LernoM y Yernoseka npu BbINONHEHUN KOTHUTUBHbLIX
TECTOB B YCIOBMSIX TMMOKCUM MPEACTaBMsieT MHTepec Afsi OLEHKM TeKyllero (OyHKUMOHANbHOrO COCTOSIHUSA WU
NPOrHO3MPOBaHNS €ro M3MEHEHUIN Yy YeroBeka-ornepaTopa, HaxoOsLerocsd B YCMOBUAX TUMOKCMM U OpYrvX
BO3AENCTBMI, CO3aatoLmnx noMmexm ang appekTmBHON peanusaunm KOrHUTUBHON OEeATENBHOCTMW.

B wnccnepoBaHuM NpoOBOAMMOCH COMOCTABIEHWE MOKa3aTenen, xapakTepusylowmnx AvMHaMUKy MO3roBOro
KPOBOTOKa M MOTpebneHne Kucnopoga OpraHnM3MOM B YeTbIpeX 3KCMepMMEHTarnbHbIX cuTyaumsx — B ooHe (P) —
COCTOSIHME CMOKOMHOro ©04pPCTBOBaHMS, BbINOMHEHUE KOTHUTMBHBLIX TECTOB B ycrnoBusax Hopmokcunm (KTH), B
ycnosuax runokcun (KTI) u npu runokcudeckom Bo3genctsun, He conposoxaaswemcsa Tectamu (IN). Kaxabin
UCMbITYEMbIA y4acTBOBa&l BO BCeX YeTbipeX 9KCMepUMEHTanbHbIX cepusax. [Mnokcmyeckoe BO3OencTBMe
OCYLLECTBMANOCH NPM MOMOLLM ObIXaHUs rMnokcuyeckomn rasoson cmeckio (ITC) kncnopoga n asota B TeyeHue 25
MUHYT. B nepson rpynne ucneityemoix (10 4enosek) nccneaoBanock 4eNCTBME YMEPEHHOW IMMOKCUMK, MPU KOTOPOW
cogepxaHue kucnopoga coctaensano 12% (IMC-12), Bo BTopon rpynne ucnbityembix (10 4yenosek) - gencreue
Honee xxectkomn runokcum — 8% kucnopoga B cmecu (I C-8). KorHutmeHble TecTbl (KT) npyM HOPMOKCHM U TMNOKCUK
BbIMOMHANINCL HEMPEpPbLIBHO W BKIOYanM B cebsA peweHve apudMeTUYecKnx MNpuMMEpPOB, 3anoMUHAHWE U
BOCMpoOM3BeAEeHNE nocnegoBaTenbHOCTEN UMdpP, NOCTPOEHME Pa3HOLBETHbIX curyp no obpasuy u3 Habopa
netanen. AMNNIMTYAHO-YaCTOTHBIM MoKasaTenb peoaHuedanorpamMmmbl, XapakTepusylowmni OUHAMUKY CKOPOCTU
MO3roBOro KpoBoToka, B cuTyauun KTH He npetepneBan 3akOHOMEPHbLIX W3MEHEHWW MO cpaBHeHuWo ¢ ®, B
cutyaumn I n KT Bo3pacTan, 6onee BbipaxeHo npu Bosgencteum MC-8. Y 6onblUMHCTBA UCMLITYEMbIX BTOPOM
rpynnel (Bosgencteune TC-8) npupocT Mo3roBoro kposoToka B cutyaumn KTIT Gbin BbipaXeH MeHblue, Yem B
cutyaumn . NoTpebneHne kucnopoda opraHmamom B cutyauum KTH Bo3pacTtano no oTtHoweHuto kK oHy Ha 10-
20%. TMpwn rmnokcnyeckom BosgevictBum (I 1 KTI) Takke npoucxoguno ysenuyeHue notpebneHus kucnopopa
opraHusmowm, 6onee BblpaxkeHHoe npu Bo3aencTeum [T C-12, yem npu M C-8. Hanbonee otyeTnmBbie pasnuuns B
notpebneHun knucnopoga npu rmnoKCMYECKOM BO3OEWCTBUM Pa3HOW CUIbl 3aKnioYanucb B cnegyowem: npupocT
notpebneHus kncnopoga y 6onblwmMHCTBa UcnbiTyeMbix nepeon rpynnbl (IMMC-12) 6bin Bbiwe B cuTyaumm KT, yem
B cuTyauum I, a y 6onblumnHCTBa UCnbITyeMbix BTopown rpynnbl (T C-8), HaobopoT, B aKCNepMMeHTanbHON cuTyaumnm
I". UccnedosaHue abinonHeHo rpu rnodoepxxke lNpozpammei Npe3uduyma PAH 1.191

CEREBRAL BLOOD FLOW AND OXYGEN CONSUMPTION CHANGES DURING COGNITIVE TESTS
PERFORMANCE UNDER HYPOXIA IN HUMAN
Burykh E.A.
Federal state budget institution of science I. M. Sechenov Institute of evolutionary physiology and biochemistry
RAS, St-Petersburg, Russia

Studying of oxygen regimen of the brain and of the whole body during cognitive tests performance by a man
under hypoxic conditions is of a big interest for the assessment of the functional state of a man-operator and
prognosis of it's dynamics under hypoxic and other environmental factors, providing obstacles for the effective
realization of cognitive activity.

Correlation of indicators, characterizing cerebral blood flow dynamics and oxygen consumption (OC) of the
body was undertaken in the study in four experimental situations: background (B) — state of quiet vigilance,
performance of tests under normoxia (CTN), under hypoxia (CTH) and under hypoxia without tests performance
(H). Each subject took part in all four experimental situations. Hypoxia was created by inspiration of hypoxic oxygen
and nitrogen mixture during 25 min. In the first group (N=10) moderate hypoxia was studied (12% O2), in the
second group — severe hypoxia (8% O2). Cognitive tests included arithmetic tasks, memory and color figures tests.

Amplitude frequency indicator of rheoencephalogram (AFI REG), characterizing cerebral blood flow
dynamics in CTN did not change compare to B. In H and CTH situations this indicator increased compare to B in a
great extent in the second group (8% O2) compare to the first group (12% 0O2). In a major part of the subjects of
the second group AFlI REG growth in H was higher than in CTH. Oxygen consumption in CTN increased by 10-
20% compare to B. OC during CTH and H increased in the first group higher than in the second group. In the first
group OC growth was higher in CTH compare to H. Opposite to this, in a major part of the second group subjects
OC growth was higher in H compare to CTH.

YYACTUE 5-HT1A PELIEINTOPOB B ONOCPEJOBAHUU CTPECCA: TEHAEPHbBIE PA3NTUYMA
BytkeBuy U.M."?, Muxaitnexko B.A.", Bepwununa E.A.", LUumapaesa T.H.”
CDe,qepaanoe rocygapcrBeHHoe 6ro,q>+<eTHoe yqpem,qume Hayku VHCTUTYT q)msmonormm um. L.T1. Nasnosa PAH,
CaHkT-MeTepbypr, Poccusi; “CaHkT-eTepbyprekuil rocy4apCTBEHHbIN NeanaTpUuecknii MeauLMHCKMI
yHuBepcuteT, Poccus; Irinabutkevich@yandex.ru

AKTyanbHOCTb MPOGneMbl JONTOBPEMEHHOIO BIIUSIHUS CTPECCOPHBLIX BO3AEWCTBUIA, NMEPEXUTbIX B paHHEM
Bo3pacTe, onpedenseTcs MonyyYeHHbIMU Ha O0COBAX MYXCKOrO Mona AaHHbIMW, CBUAETENbCTBYOLMMA O
NOBPEXAEHUM PasHbIX TUMOB aaanTMBHOIO NOBEAEHNS U O PUCKE PasBUTUA pasfnnYHbIX 3aboneBaHuii B npoLecce
B3pocreHns. PaHee Mbl nokasanu, YTo CTpeccopHble/6oneBble NOBPEXAEHNS Y HOBOPOXAEHHbLIX KPbICSAT Bbi3Banu
HapyLleHVe B aganTUBHOM NMOBEAEHUN U B KOTHUTUBHOW cdepe Npu OCTUXKEHWUN XKUBOTHBIMI B3POCIIOro Bo3pacTa.
Llenb HacTosilen paboTbl cocTosna B MccnegoBaHUM OeWCTBUS GycnupoHa aroHucta 5-HT1A peuentopoB Ha
nokasaTenu NcrMxo3MOLMOHANbBHOro NoBeAeHUs, peakTUBHOCTL GOMNEeBON CUCTEMbI Y KOTHUTUBHBLIE CMOCOGHOCTU Y
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B3POCMbIX CaMOK W CaMUOB KpbIC, MEPEXMBLUMX CTPECCOreHHble BO3AENCTBUS B paHHeM Bo3pacTe.
HoBopoxxaeHHbIX KpbICAT noaseprany CTpeccy MaTepuHCKOM AenpuBauvu unm BocnanutenbHow 6onu, uim ux
KoMmBuHaumn. ExxegHeBHYI0 MHbeKumto 6ycnmpora (3.5 mr/kr, 1 Mn BHYTpUBpIOWNHHO) nponssoannm ¢ 25-ro no 39-
M AeHb Xn3HW. [Npn JOCTMKEHNM B3POCHOro BO3pacTa Y KpbIC perucTpupoBany TpeBOXHOE, AenpeccnBHonogobHoe
noBefeHve, peakTUBHOCTbL 6G0neBON cucTembl M CMOCOOHOCTbL K BbipabOTKE NPOCTPAHCTBEHHOrO OOy4YeHus.
OBHapyxeHOo ycurneHne (Mo CPaBHEHWIO C KOHTPOSbHLIMW XMUBOTHBIMW) 60NEBON YyBCTBUTENBHOCTU, YBENUYEHUE
TPEBOXHOCTW B TECTe NPUMNOOHATOrO KpectoobpasHoro nabupuHTta, AenpeccnBHONogobHOro noseaeHns B TecTe
NPUHYAWUTENBbHOIO MAaBaHWSA Y KPbIC, MOABEPTHYTbLIX CTPECCY MaTEepUHCKOW AenpuBaumn. Y B3pOCHbIX CaMLIOB,
MOABEPrHYTbIX B paHHeM Bo3pacTe OoneBoMy cTpeccy, OOHapyXeHa MOBbILEHHAs PeakTMBHOCTb Gonesou
cuctembl B (popmManuHoOBOM TecTe. Y caMuOB M CaMOK, NOABEPrHYTbIX nocnegosaTenbHO 6o0neBoMy CTpeccy U
MaTepUHCKOW denpusauunn, n3MeHeHn B 60neBoM oTBeTe He Bbino BbISIBNEHO, TOr4a Kak B TecTax NpunogHSaToro
KpecTtoobpasHoro nabvpuHTa, NPUHYOUTENbHOrO MnaBaHus uM B nabupuHTe Moppuca y Hux 0BHapyxeHo
HapyLleHve nosedeHus. Papmakonornyeckoe BMeLlaTenbCTBO B KPUTUYECKMIN afofecLeHTHbIN nepuos pasButus
ynyywnno XapakTepucTukm 60nesoro, MNCUXO3IMOLMOHANBHOIO MOBEAEHUS W KOTHUTMBHOW cdepbl, 4TO
ceugeTenbcTByeT 06 yyactum 5-HT1A peuenTtopoB B OOMrOBPEMEHHOM BMMSAHUW CTPECCOreHHbIX BO3OEWCTBUN.
CpaBHWTENbHBIN aHanu3 BAUSHUS GYCNnpoHa Ha NOBeAEeHYECKMI CTaTyC y CaMLOB M CaMOK MO3BONWM OBHapyXnTb
[0CTOBEPHO Honee BblpaXeHHbIE aHKCMONUTUYECKUI N aHTUAENPeCcCaHTHbIN addekTbl Y ocober XeHCKoro nosna.
WcecnepoBaHve BbinonHeHo npu ouHaHcoBow nogaepxke POOU B pamkax npoekta Ne 14-04-00106.

INVOLVEMENT OF 5-HT1A RECEPTORS IN MEDIATING STRESS GENDER DIFFERENCES
Butkevich I.P."*, Mikhailenko V.A.! Vershlmna E.A.', Shimaraeva T.N.?
Y1.P. Pavlov Institute of Phy5|ology RAS, St. Petersburg, Russia; “Saint Petersburg State Pediatric Medical
Umversny, Russia; mnabutkewch@yandex ru

The importance of the problem of long-term effects of stress impacts experienced at an early age, is
determined by received on male specimens data indicating damage of different types of adaptive behavior and the
risk of developing various diseases in the process of growing up. Previously, we have shown that stressful/painful
injuries in newborn rats caused abnormalities in their adaptive behavior and cognitive scope upon reaching
adulthood. The aim of this work was to study the action of the 5-HT 1A receptor agonist buspirone on the indicators
of psychoemotional behavior, pain responsiveness and cognitive ability in adult males and females rats exposed to
stress impacts at an early age. Newborn rats were exposed to stress of maternal deprivation or |anE1mmat91ry pain
or their combinations. A daily injection of buspirone (3.5 mg/kg, 1 ml, ip) was performed from the 25" to 39 " day of
life. In rats, upon reaching adulthood, anxiety, depression-like behavior, pain responsiveness and the ability to
develop spatial learning were recorded. Strengthening pain sensitivity (compared to control animals), an increase
in anxiety in the elevated plus maze, depression-like behavior in the forced swimming test in the rats exposed to
stress of maternal deprivation were found. Adult males exposed to painful stress at an early age showed an
increased reactivity of the pain system in the formalin test. Males and females exposed sequentially to pain stress
and maternal deprivation failed to show any changes in the pain response, whereas in the elevated plus maze, the
forced swimming test and Morris water maze test they demonstrated the impairment of the behavior.
Pharmacological intervention at a critical period of adolescent development improved the characteristics of pain,
psychoemotional behavior and cognition, pointing to the involvement of 5-HT1A receptors in the long-term effect of
stressful influences. Comparative analysis of effects of buspirone on behavioral status of male and female rats
allowed detect significantly more pronounced anxiolytic and antidepressant effects in females.

This work was supported by the RFBR (N 14-04-00106).

OMNbIT OPTAHU3ALIUM NMCUXONTOIO-NCUXODPU3INONTOMYECKOTO MOHUTOPUHTA
BanbkoBa H.10." , KomapoBckas E.B, 2
' ®rAOY BO CA®Y nmenun M.B. lloMoHocoBa, T. ApxaHreanK Poccus, 2 'yMaHuTapHbIA MHCTUTYT, Punuvan
OrAOY BO CADY nmenun M.B. ﬂOMOHOCOBa r. CeBepogBuHck, Poccus; n.valkova@narfu.ru

CwmeHa napagurmbl obpasoBaHus P® Ha coBpeMeHHOM 3Tane akTyanusvpyeT npobrnemy co3gaHus u
BHEOPEHUS TEXHOIOTMM MOCTOSAHHOTO OTCMEXMBAHUSA OCHOBHbIX MCUXOMOMMYECKUX, MCUXOU3NONOTNYECKMX U
PU3MONOTNYECKUX  XapakTepUCTUK pebeHka. PaspaboTaHHbil 1 anpoOMPOBaHHLIA  HaAMW  MCUXONOro-
NCcUxoU3NONOrMYECKUA MOHUTOPUHT MO3BONSIET OLEHUTb BWSHME Ha pebeHka (hakTOPOB OKpYKatollen cpedbl
(dbusnyeckon n coumanbHOW, B TOM Yucrne obpasoBaTenbHOW), y4UTbiBaTb UHANBUOYAlNbHbIE OCODEHHOCTM AeTel B
obpasoBaTenbHOM npolecce, M3y4aTb OCOOEHHOCTM CEHCUTUBHBIX MEPUOAOB B (POPMMPOBAHMU OCHOBHbIX
NCcUxoU3NONOrMYECKNX N MCUXOSNOMMYECKMX KavyeCTB.

VMccnegoBatenbCcknii KOMMMEKC AM1S MCUXOMOro-ncMxomn3nonormyeckoro MOHUTOPVHIa OeTen cpegHero u
cTapllero LWKOmMbHOro Bo3pacrta BknoyaeT 20 NCUXONOMMYEeCcKMX (NMYHOCTHBIN AnddepeHLman, reoMmeTpnuyeckun
TecT, MeTon LUBeTOBbiXx BblGopoB Jliowepa, TecT LUBapunaHgepa Ha ypoBeHb MNPUTA3aHUN, UCCReLoBaHue
CUTYaTUBHOIO 3MOLMOHANbHOrO COCTOSIHWUSI, BOCMPUATUA, 0OpasHon 1 BepbanbHOM NamsATh, OUEHKa XU3HEHHbIX
CUTyauun, uccriefoBaHne XXU3HEHHbIX LEHHOCTEN, OLieHKa CoLManbHO-NMCUXONOrMYeCcKoro Knumara B KOMNNeKTuBe),
NcUxouU3NoNorM4ecknx (TecTbl Ha MeXnonyllapHble B3auMOLEWCTBUSI, YYBCTBO BPEMEHU, paboTocnocoBGHOCTb
Mo3ra) u U3MONornMyecknx (TepMoOMETpPUS, WCCNedOBaHWe MNyrnbca, apTepuanbHOro [aBfeHusl, KucTesasi
AvHaMmomeTpus, npoba Ha paBHoBecue) akcnpecc-meToauk. Kaxgoe obcnegoBaHve nNo3BonsieT MNOMyYnTb CBbILE
200 KonNMYecTBEHHbIX NCUXOMOTUYECKUX N NCUXODUINOMNOTMYECKNX XapaKTEPUCTUK UCNBITYEMOTO.

Komnnekc anpobupoBaH B MOHWTOPWUHIOBBLIX WMCCreoBaHWsX AeTel CpedHero U CcTapllero LWKOMbHOro
BO3pacTa HECKONbKMX LIKONT WM [AOBYX LWKOMN-MHTepHaToB (r.r. ApxaHrenbcka u CeBepoaBuHCKa), CTyOEHTOB
rymaHutapHoro By3a . CeBepodBMHCKA, a TakkKe KOJUIEKTUBOB COTPYOHMKOB Tpex [OeTCKMX CcagoB
r. CeBepoBuHcka.

CratucTnyeckuin aHanns aHHbIX Nokasan BbiCOokMe AuddepeHumpyromMe U 3BPUCTUYECKNE BO3MOXHOCTU
pa3paboTaHHOM Hamu TexHonormn. [naHMpoBaHWE WUcCCNegoBaHMKW MO TEXHOMOIMMW  MHOrO(paKTOPHOro
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