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nupaMmmaHblX HEWPOHOB OTMe4vaeTcsas K 6 mecauam, 1 rogy, 2, 7 n 10 rogam, nepuos HeyCTOMYMBOCTU
KONMYECTBEHHbIX Noka3artenen — oT 12 go 17 net n nepuopg ctabunmsaumm — ot 18 go 20 ner.

WccnepoBanne cpegHux 3HadeHun [N nupamugHeix HewpoHoB Il crnos kopbl MoO3ra Yy pasHbIX
WHOVBMAYYMOB Nnokasarno, YTo UHAUBMAYanbHbIE pa3nuMyng no pasMmepamM HEMPOHOB B norne 4p Bonee BbipaXeHbl B
nepvoa oT poxaeHus oo 6 net, B 8, 12-14 n 19-20 net, a B none 37ac uHauBmuayanbHasi BapMabenbHOCTb Mo
3TOMY nokasaTento otMmedanacek B 1 rog, 7net, 10 net, 12-13 n 15-17 ner.

Bo3moxHO, pasHasi CcTeneHb BbIPAXEHHOCTU WHAMBUAYanNbHOW BapuabenbHOCTM MO3ra 4enoBeka B
pasnnYHbIX KOPKOBBLIX MOMSIX M MOAKOPKOBBLIX CTPYKTYpax CBsi3aHa C (PyHKLMOHAamNbHBIMU XapakTepUCTUKamMmn n ¢
PUNOreHETUYECKUM YPOBHEM UX Pa3BUTUSI.

AHanunz ructorpamm [N nnpamMugHbix HENPOHOB Yy pasHbIX WHAUBMAYYMOB OAHOrO BO3pacTa nokasan
WHAUBMAYanbHbIE pPa3nuyng B pacnpeneneHun HeMpPoOHOB No pasmMepHbIM knaccam. Takum obpas3om, YCTaHOBIEHbI
BO3pacTHble U MHAMBUAYAlbHblIE OCOBEHHOCTU LIMTOAPXMTEKTOHMKK nonen 4p u 37ac, nepmnoabl MHTEHCUMBHOIO U
3aMeArieHHoro pocTta nnowaan npodunbHbIX MOMer NMMpamMuUAaHbIX HEMPOHOB M OTNMYMS B pacnpeneneHuu
HENPOHOB MO pa3MepHbIM Krnaccam B ABUraTesnibHOW M 3agHen accoumaTMBHOM obnactsx kopbl 60nbLIOro Mo3ra
yernoseka B nepuog ot poxgeHus oo 20 ner.

INDIVIDUAL PECULIARITIES CYTOARCHITECTONICS OF MOTOR AND POSTERIOR ASSOCIATIVE AREAS
OF THE HUMAN CEREBRAL CORTEX IN POSTNATAL ONTOGENESIS
Vasilyeva V.A., Shumejko N.S.
Federal State “Institute of Developmental Physiology” RAE, Moscow, RUSSIA; vavasileva@mail.ru

Individual variability in cerebral cortex are among the most important in modern neuromorphology.

Task of the study was cytoarchitectonics in the field 4p of motor zone and in the field 37ac of posterior
associative zone of the human cerebral cortex from the birth to 20 years old by the aid of the methods of computer
analysis of optical images (52 observations).

Sygnificant increase of areas of profil fields (APF) of pyramidal neurons in Ill layer in the field 4p notes to 6
months, 1 and 3 years, become stable to 12 years, increase to 14 and 17 years and reduce to 20 years. APF in
layer 11l in the field 37ac increases to 6 months, 1, 2, 7 and 10 years, are changeable from 12 to 17 years and
becomes stable — from 18 to 20 years.

Individual differences of neurons dimensions are more express in the field 4p in period from birth to 6 years,
8, 12-14 and 19-20 years, but in the field 37ac —to 1, 7, 10, 12-13 and 15-17 years.

Data histogramms analysis in APF of pyramidal neurons showed individual differences in distribution of
neurons to measured classes.

Thus, are established age and individual peculiarities of cytoarchitectonics in the fields 4p and 37ac, periods
of intensive and slow increasing of APF of pyramidal neurons and differences in distribution of neurons to
measur%d classes in the motor and the posterior associative areas of the human cerebral cortex from birth to 20
years old.

W3MEHEHWA NOKA3ATEJIEM HACOCHOW ®YHKLUWUU CEPOLA NAPALUIOTUCTOB
BaxutoB U.X., 3uatamHoBa A.U., NanHynnuH A.A., NaBnoB C.H., Ka6biw E.I'.
KazaHckui (IMpuBormkckmin) dpeaepanbHbii yHuBepcuTteT, KasaHb, Poccus

Llenblo Hawwmx uccnenoBaHvMM €BMMOCh, WM3yveHMEe MokasaTener 4acToTbl cCepAeudHblX COKpalleHUn W
yaapHoro obbemMa KpoBU MOMOAEXW, CUCTEMaTMYECKN 3aHMMAIOLLMXCA NapallioTHbIM CMOPTOM. OKCNEpPUMEHTHI
npoBoAMnMCh Ha aspogpome «Kypkaumy», koTopbii HaxoauTes B Pecnybnuke TatapcraH. MiccnegoBaHusimu 6uinm
OXBayeHbl CMOPTCMEHbI B AManasoHe OT HaYMHAKLWUXCA 3aHMMaTbCs OaHHbIM BMAOM CropTa M A0 MacTepoB
cropTta MexayHapoaHOro Kracca.

Peructpauunio 4yactoTbl cepaeydHbix cokpaieHnn (HCC) n ygapHoro obbema kposu (YOK) npoussoaunu B
OeHb MPbDKKOB, T.e. YTPOM, cpaldy nocrne nogbemMa. [Janee A0 NpbibKKa, T.e. HEMOCPEOCTBEHHO Nepea nocagkon B
netaTtenbHbIA annapat u cpasy nocne npudemneHus napawwoTucta. Ana onpegenerHns YCC n YOK ucnons3osanu
MeTo[, TeTpanonsipHoON rpyaHoON peorpacuu.

M3yyas peakumio HacCOCHOM hyHKLMU cepAua NapawlioTUCTOB Ha PasfnuyHbIX dTanax NogroTOBKU K MPbIKKY
BbISIBUIIKM, YTO MO Mepe MOBbIWEHMS KBanMdUKaLMnm CMOPTCMEHOB pasHuLa MeXAy 3HayeHWsMU YacToThbl
CepAeyYHbIX COKpalleHW OO0 nocagky B camoneT M nocrne npu3emMneHust 3HadmTenbHO ymeHbluaetcs. [1pu atom
HaumeHbLlasa pasHuua B nokasatensx YCC go nocagku B camoneT M nocre npu3emMneHust 3apermcTpupoBaHo y
MacTepoB cnopTa MeXAyHapo4HOro Knacca. Torga Kak y CopTCMEHOB MacCOBbIX pa3psgoB My MacTepoB criopTta
[aHHasi pasHMLa COXpaHsfiacb Ha BbICOKOM YpPOBHE M cocTaensna npumepHo 69-70 ya/mun (P<0.05). Camas
BbICOKas pasHuua mexay 3HadeHuammn YCC go nocagkm B camoneT v nocne npu3emMneHust okasanacb y 3KC
mMacTepoB cnopTa. [1o mepe noBbilEHNST YPOBHA TPEHUPOBAHHOCTU MapallioTUCTOB peakums yaapHoro obbema
KpoBM HaobopoT Bo3pacTtaeT. OfgHako, y HauMHaWLWMX MapawloTUCTOB M 3KC MacTepoB criopTa Mbl BrepBble
BbISIBUNW oTpuLaTenbHyto peakumio YOK nocne coBepLUeHns npbikka.

CHANGES OF THE HEART PUMPING FUNCTION OF PARACHUTE JUMPERS
I.H. Vakhitov, A.l. Ziyatdinov, A.A. Gainullin, S.N. Pavlov, E.G. Kabish
Kazan (Volga region) Federal University; Institute of Physical Education, Sport and Restorative Medicine
Russian Federation, Kazan

The aim of our research was to study parameters of heart rate, stroke volume of the blood of the young
people, systematically engaged in parachute sport. The experiments were carried out at the airport «Kypkaum»,
which is located in the Republic of Tatarstan. Research has covered by athletes in the range from beginning to
engage in this kind of sport and to masters of sports of the international class.
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Registration of the heart rate (HR) and stroke volume of blood (UOK) produced in the day of jumps, i.e. in the
morning, immediately after the upgrade. Further to jump, i.e. immediately before boarding an aircraft and
immediately after the landing of parachutist. To determine heart rate and WALK method is used TeTtpanonspHow
chest peorpadun.

Studying the reaction of the heart pumping function of parachute jumpers at different stages of preparation
for a jump made it possible to come to conclusion that difference in heart rate before the boarding and after the
landing significantly abates depending on the sportsman qualification. Thus, the least difference in heart rate
indices before the boarding and after the landing is registered among the masters of sports of the international
class. At the same time, this difference remained at a high level and amounted to approximately 69-70 heartbeats
per minute (P<0.05) for sportsmen of general-class and masters of sports. The highest difference between the
values of heart rate before boarding and after landing was the one of the ex-masters of sports. As the parachutists’
mastership in training grows, the reaction of the blood stroke volume, on the contrary, increases. However, both
parachute sport beginners and ex-masters were observed having a negative reaction of stroke volume after a
jump.

OCOBEHHOCTU AKTUBALIUU LEHTPAJIbHOWN U NEPE®EPUYECKON YACTEWN
3PUTENIbHOW HEAPOHHOW CETU MO JAHHbIM ®MPT
BepxnioToB B.M.l, CokonoB I'I.A.l, Ywakos B.J1.?
1l/IHCTMTyT BbICLUEN HEPBHOWN AeATenbHOCTN U Henpoduanonorum PAH, Mockea, Poccus;
“HUL, «KypyaToBCKMin MHCTUTYT», I. Mocksa, Poccust; verkhliutov@mail.ru

Ona o6bpaboTkm paHHbIX (MPT, nonyvyeHHbIX Npu nNpeabsBleHun U MNPUNOMUHAHUU BUOEOCHKETOB
(Ushakov V.L. et al.,2013), ncnonb3oBanu aHanns He3aBnCUMbIX KOMNOHEHT (Independent Component Analysis -
ICA). TaTb KOMMOHEHTOB W3 AecATM 00beauHsanu akTuBHocTb 89% BOKCemnew coBnagalwlMx C KOPKOBOM
NOBEPXHOCTbID Mo3ra. [lBe KOMMOHEHTbl OTpaxanu akTtuBHocTb 17,18,19 nonem 3puTenbHOW  KOPbI.
[MpocTpaHCTBEHHOE pacnpefeneHne KOMMOHEHT COOTBETCTBOBaNM LEHTpanbHOW K nepudepuyeckuMm 4actam
KOPKOBOW PETMHOTOMNYECKON MPOEKLMM Ha npeabsaBreHne TodedHblix ctumynoB (Tootell R.B.H. et al.,1998). Mpwu
npeobsaBneHnM BUOEOCKNKETa LeHTpanbHas u nepudepuydeckas KOMMOHEHTbl akTMBMPOBAIIUCh CUHXPOHHO.
[MpunomMmuHaHne croXkeTa BbI3bIBANO akTuUBaUMio nepudepuyecknx OTAENOB, U CHWKEHWE aKTUBHOCTM HWXe
0©a30BOro ypoBHS LIeHTparnbHOM YacTu 3pUTENbHOM Kopbl. [pyras naeHTuduunpoBaHHas HaMu ceTb coBnagarna no
nokanusauum ¢ cetbto no ymonyanuto (Default Mode Network - DMN), koTopasi sBNSIeTCs1 OOQHOW M3 HEMPOHHbIX
ceTewn cocTosiHus nokos (Resting State Networks - RSN). OHa akTuBMpoBarnach B MHTepBanax Mexay CTuMmynamu,
a npu npocMmoTpe BUAEOCKXKEeTa €€ aKTMBHOCTb Mpubnmxkanacb Kk 6a3zoBoMy ypoBHIO. [lpunomuHaHue ciloxeTta
NPVBOAWMO K aKTMBaUMM 3adHEN NopuMM U OeaKTMBauMu nepegHen yactu ceTn no ymonyaHuuto. OGHapyXeHHbIN
a(pPeKT MOXHO CBA3aTb C akTMBaUMEW MaparvnnokamnanbHOW W3BWMWHbLI NPWU W3BMEYEHUU CredoB MamsTv C
OLHOBPEMEHHOW aKTuBauuen nepugepryeckon Yyactu 3puTenbHOM Kopbl. B aToM cnyyae npoucxoamT akTUBHOE
TOPMOXEHMWE LeHTpanbHbIX OTAEMNOB PeTUHOTOMNUYECKON npoekunn. PaHee Obina ycTaHOBNEHA CBSA3b CMOHTaHHbIX
putmoB 33l M HEMpPOHHbLIX ceTel cocTosHMa nokost (Jann K. et al., 2011). B Gonbwom konunyectBe paboT
nokasaHo, 4YTO JeakTuBauus 3puTEenbHOW KOPbl COMPOBOXOAETCS BO3pacTaHWeM aMmnuTygbl anbda - putma
(Feige B. et al., 2005), yto no3BongeT caenaTtb NPeAnonoXeHne O TOPMO3HOM (PYHKLMU AaHHOro puTMa. Takum
obpasoM, WAEHTUMPULMPOBAHHbIE HaMM KpynHOMacwWTabHble HEWPOHHbIE CEeTW PEerynupyloT akTMBHOCTb
3HAYUTENbHBIX MO NMOLWaan OTAENOB KOPbl B COCTOSIHUM aKTMBHOIO U NaccuBHoro 6oapcteoBaHus. MNMpuaHaku aTomn
perynauun mMoryT 6biTb MOEHTUMULNPOBaHbI HEe TONbKO ¢ nomollblo GMPT, HO 1 ¢ ucnonb3oBaHuem B3I, koraa
OyayT HanaeHbl afekBaTHbIE UHTepnpeTauun, CBA3biBaloLmMe 3T METOAbI.

(Paboma noddepxaHa epaHmom PO ®OU 13-04-01835).

FEATURES ACTIVATION OF CENTRAL AND PERIPHERAL PARTS
OF THE VISUAL NEURAL NETWORK ACCORDING TO FMRI
Verkhlyutov V.M.}, Socolov P.A.", Ushakov V.L.?
!Institute of Higher Nervous Activity and Neurophysiology RAS, Moscow, Russia;
’NRC "Kurchatov Institute”, Moscow, Russia;

For the fMRI data obtained during the presentation and recall of content online (Ushakov V.L. et al., 2013),
using independent component analysis (ICA). Five of the ten components of the combined activity of 89% of voxels
coinciding with cortical surface of the brain. Two components reflect the activity of the visual cortex 17,18,19 fields.
The spatial distribution of the components corresponds to the central and peripheral parts of the cortical retinotopic
projection to point stimuli (Tootell R.B.N. et al., 1998). Upon presentation clips central and peripheral components
were activated simultaneously. Recollection of the plot causes the activation of the peripheral units, and reduced
activity below the baseline of the central part of the visual cortex. Another identified our network localization
coincided with the default mode network (DMN), which is one of the resting state neural networks (RSN). It was
activated in the intervals between stimuli, and when viewing the video, its activity was approaching baseline.
Recollection of the plot leads to the activation of the posterior portion and deactivation of the front part DMN. This
effect can be attributed to the activation of parahippocampal gyrus when retrieving memory traces and
simultaneous activation of the peripheral part of the visual cortex. In this case, active braking central retinotopic
projection. A large number of studies have shown that the deactivation of the visual cortex is accompanied by an
increase in the amplitude of alpha - rhythm (Feige B. et al., 2005), suggesting that the inhibitory function of this
rhythm. Previously established a link spontaneous EEG and RSN (Jann K. et al., 2011). Thus, we have identified
large-scale neural networks to regulate the activity of large areas of the cortex in a state of active and passive
wakefulness. Signs of this regulation can be identified not only with fMRI but also with the use of the EEG when we
find an adequate interpretation relating these methods
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