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BIJIOHO’KKO BOJIOAUMHUP AKOBHUY: 1O 70-PIYHOI'O IOBUIEIO

Cmammio npucssiyeno npoghecopy Yepxracvikoeo mayionanvhoeo yHigepcumemy imeni bozoana
XmenvHuybro2o Bonooumupy Axosuuy binonoosicka 3 Hazoou iiozo 70-piunoco rwginero. Ilooano ocnogui ixu
olcumms i OiSIIbHOCHI Yb020 8i00MO20 GHEH020 8 2AJly3i ACPApPHUX HAYK, heda2oed, OpeaHizamopa euwoi
ocsimu. Ilpoananizosano naykosi 3000ymxu B. A. Binonoocka, nokazano 1io2o Hecox y po36UmMoK Cy4acHoi
azpapHoi HayKu ma po3Kpumo poiv 108I1Apa 6 po30y0osi kagedpu bionoeii, exonoeii ma azpomexnonoci YHY
im.. 6. Xmenvrnuywvroeoi. Iliokpecieno bdacamozpannicms JHcummeOisIbHOCMI 108L1Apad, CXApaKmepu3o8ano
11020 HayKoBUl WisxX. Bucgimaeno Haykosi 3000ymKu ma cmano8ieH s U pO36UMOK 1020 HAYKO8I WKOIU 3d
DPOCTUHHUYLKUM HANPAMKOM.

Kntouoei cnosa: binonoocko Bonooumup Axosuu, azponomis,cenekyis epeyku, HACIHHE3HABCBO
KPYNAHUX KVAbMYD, A2POEKON02is, poCciunHuymeo, Yepracvkuti HayionaneHull yHigepcumem imeni bozoana
Xmenvnuybkozo, acpoHomivHuil axyromem

Bomogumup SkoBuu binmoHoxko HapomuBcs 29 OepesHs
». | 1952 p. B ceni XynosmiiBka, TyT MPOUIIIO HOTO paHHE TUTHHCTBO.
"N A 3pocTaB BiH y POJIMHI KOJHUIITHBOTO (PPOHTOBHKA-JECCAaHTHUKA
SxoBa IloramoBuua binmonoxka (mamekoro poaumua [pymris,
SCKpPaBUM IPEACTaBHUKOM LIbOTO POy CTaB 3HAMEHUTHUH ICTOPUK
1 nmepxkaBotBopers M.C. I'pymieBcbkuii), BiJ3HAYEHOTO 3a
MYXHICTb 1BoMa opaeHaMu CnaBu. batbko 3100yB BUILLY OCBITY i
npaipoBaB 'y OaHKIBCHKiM cdepi, oO0iiiMaB TyT BiAmoBiAaibHI
nocagu. Mama Oxcana ®efopiBHa NPUCBATHIIA CBOE KHUTTA
MeIUIIMHI, Oyiia MequuHO0 cecTporo [1].

CBoe HaBuaHHs Bonoanmup posnouas y mkoii Ne7 micta
CranicnaBa (HuH1 IBaHO-DPaHKIBCHK), @ BXKE B CTapUIMX KJlacax
3100yBaB 3arajbHy OCBITY B OJHOMY 3 HalHOUIbIINX HAaBYAIBHHUX
3aknafaiB Micta — mkomi Ne2. OcoOnuMBHX YCHIXIB XJIOTEIh
JIOCATHYB y ONaHyBaHHI OCHOB 010JI0T1i, XiMii Ta reomeTpii, OyB
MOCTIHHUM YYaCHHKOM MICBKHMX OJIIMIIaJ 13 HUX npeametis [ 1, 2].
oo maiibytHbOrO (paxoBoro Budopy B. BinoHOXkKa, TO Ha HBOTO BUPILIATBLHUI BIUIMB CIIPABUIIM
foro xyzmomniiBebki aiayci i 6abyci (y HUX XJIO0Melb MPOBOAMB yCi CBOT LIKUIbHI KaHIKYJIH), aJKe BCl
BoHM Oynu xyibopoOamu. Jlo peui, Bomoaun minyce @enip BacunboBuu OyB 3HaHHMM y Kpai
MeXaHi3aTOPOM, JIOBT'1 POKH OYOJIIOBaB TpakTopHy Opuranxy MTC.

VY 1970 p. B. BiloHOXKO BCTYNUB Ha JAEHHE BIJJIUVIEHHS YMaHCBKOTO CLIBI'OCIIHCTUTYTY
(arpoHOMIUHUH (PakynbTeT), OYB Y UUCII HAUKPAIIUX CTYACHTIB. 3HAUHY POJb Y HOTo MiATOTOBII K
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¢axiBIg-arpoHOMa BiJirpagu pekTop iHCTHTYTY, npodecop ['eopriit IBanoBnu MycaToB i JOLIEHT
kadenpu pocimuuuunTea lOpiit @enoposuu Tepemenko. Came mig iXHIM KEPIBHHIITBOM 1 PO3IIOYaB
CBOIO JIOCIITHUIIBKY AISTIbHICTD MEPCTIIEKTUBHUHN CTYAEHT. Pe3ynapTaraMu CBOIX HAyKOBUX MOLIYKIB
BiH UTMBCSI HA MDKBY3IBCHKHX CTYJIEHTCHKHX HaYKOBUX KOH(EPEHIIIAX.

[licnst 3akiHYeHHA CUIBIOCHIHCTUTYTY Woro HampaBwid Ha Komomwmiinmay. Tam
PO3TalIyBaJIOCS JOCHIHE TOCIONAPCTBO, KOTPE 3aliMaiocsi BUPOIIYBAHHSM EJIITHOTO TOCIBHOTO
Mmatepiany aist Beiei [Bano-®pankiBebkoi oomacti. Tyt Bomoaumup y 1974 p. npamroBaB Ha mocai
arpoHoMa-HaciHHeBoa. ll{ompaBna, Bke depe3 KiTbKa MICSIIB HOMY JOBEIIOCS IEPEPBATH CBOIO
TPYAOBY AISUTBHICTE Ha PIK 4Yepe3 MPHU30B Ha JilicHy ciyk0y mo 30poitnux Cun. Cuyxus B.
binoHoXkKO0 B pakeTHO-apTUiIepiiicbkuXx Biicbkax ['pynu pagsHChkuX Biiicbk y HiMeuunHi.

3BUTLHUBIIKCH Y 3arac, BiH MOBepHYBCs Ha KoJIOMUHIIUMHY 1 3 TOJOBOIO MIPHYB Y CBOIO
3BUYHY po0OoTy. [0 000B’A3KIB MOJIOJIOTO arpoHOMAa-HAaCIHHEBO/A BXOJUJIO KEPYBaHHS KUTbKOMa
TOKaMH, 10aTH PO BUPOILYBaHHs HACIHHS Ta HOTO OUYMILIEHHS, 00pOTHOY 31 IKITHUKaMU, Oyp’ sTHAMU
i xBopobamu 3pemtoro, Bonogumup BinuyB BHCOKMHM MOKJIMK HayKH 1 BUPIIIMB BCTYNUTHU JI0
acripanTypu [1oaibCHKOTO CUTBIOCIIIHCTUTYTY.

Moro HaykoBOIO KepiBHMIIGIO CTama Binoma Haykoswmis, npogecopka Onena CeMeHiBHA
AnekceeBa, sika 3aiimanacs cenexiliero rpedykd. Came 11e 3Ha4HOI0 MIPOI0 W BU3HAYMUIIO OCHOBHHIA
HampsIMOK ~MOJAJBIINX HAaykoBUX momykiB B. bulonoxka. Haa3BuuaitHo BuUMOTIHMBa W
0e3KkoMIIPOMICHA, KEPIBHUIIS TOCTABUIIA [TEPE]T aCMIIPAHTOM KaTerOpUYHY BUMOT'Y: BIH Ma€ 3JIUIIUTH
CBOIO TIOTIEPETHIO POOOTY ¥ MEepelTH Ha MOCaay CTapIIOro HayKoBOro criBpobitHuka [IpobmemHOl
HayKOBO-J0CIIIHOT JabopaTopii rpeuku npu iHCTHTYTI. OTak Bin 1977 p. B. butoHOXkKO0 i1 OMUHUBCS
y Kam’siaiti-IToninmscekoMy, sSIK BUSBHIIOCS, HA 7 POKIB.

Tyt BiH mparroBaB pa3oM 31 CBOIMH KOJIETaMH HaJ CTBOPEHHSIM BHXIIHUX MaTepiaiiB s
CEJIeKITii BUCOKOIIPOIYKTUBHHUX COPTIB rpedku. [Ipuiinuio i nepiie Bu3HaHHA 1i€i mparti: y 1981 p.
Bonogumupa SfkoBuua Haropoauiau bpoH30BOIO Menamwio BHCTaBKM JOCATHEHB HAPOIHOTO
rocnogapctea CPCP [1].

[IpakTruna po6ota B 1abopaTopii J03BOIWIA MOJIOJOMY BYCHOMY HAKOTIMYUTH HEOOX1HMI
Marepian i YCIIIIHOTO 3aXUCTY KaHauIaTchkoi qucepTarlii. Ls mam’sitHa B s)kutTi B. BimoHoxkka
nofist BinmOynacs B 1983 p. 3a Temoro aucepramiiinoi npariti: «OTpuMaHHs BUXITHOTO MaTepiany st
CeJIeKL[1T I'PeYKH IIJIIXOM 0OpOOKH HACIHHS, NWIKY Ta BEr€TYIOUMX POCIUH PI3HUMHU MyTareHHUMHU
(dhakTopaMmy.

Hacrynzoro poky Bonogumup SIkoBuu oOiifHsIB nocaay fo1eHTa Kadeapy eKOHOMIKH CBOET
alma mater — YMaHCBHKOTo Jep:KaBHOTO arpapHOro yHiBepcuTeTy. BiH Bifpasy 3aBOIOBaB BEJIHMKHIl
aBTOPUTET cepell KOJIeT Ta CTYAEHTIB, TOX Hi JUIl KOIO HE CTaJl0 HECNOAIBaHKOIO, Koiu B 1992 p.
HOro mpu3HAYMIM JEKAaHOM PITHOrO HOMY arpoHOMIYHOTO (pakyibTeTy. YHPOJOBXK HOHAA II'ATH
POKIB CBOET JIEKaHCHKOT KaJIeHIIii TOLIEHT Bi10HOXKKO NMPOBOAMB 3HAYHY OpraHizaliiiHy, HaB4aJIbHO-
METOJAUYHY i BUXOBHY pOOOTY 3 MIATOTOBKHM BUCOKOKBali(hikoBaHuX (axiBIIiB Jj1s arpapHoi chepw,
a OYOJIIOBaHMM HHUM (aKyiabTeT 3alHSAB MPOBiNHI Mmo3ulii B yHiBepcuteTi. [lopsin i3 mum BiH
MIPOJIOBKYBAB 1 CBOT HAYKOBI1 CTY/Il, yIIPOIOBXK MOHAA 8 pOKiB OyB KepIBHUKOM HayKoBOi1 TeMH (Ne
nepxaBHoi peectparnii 0100U000461) BiamoBigHO 10 Yroau MHpO HAYKOBE CIIBPOOITHUIITBO i3
HACiHHE3HABCTBAa Tpeuku 3 JlepkaBHUM LieHTpoM cepTHdikaiii, iAeHTHdIKaIil Ta SIKOCTI COPTIB
POCIHH.

3aKiHYMBILIU JOKTOPAHTYPY MpH Kadeapi poOCIMHHULITBA i KOpPMOBUPOOHMIITBA (3aBiTyBay -
npodecop Onekcanap IBaHoBuu 3iHueHko), Bomogumup SxoBuu y 2004 p. ycHimiHO 3aXUCTHB
JOKTOPCHKY JUCEPTaLlil0 Ha TeMY «ATpoO0iOJIOTiuHI Ta €KOJIOTTYHI OCHOBU (POpMYBaHHS BpOKaHUX
BJIACTUBOCTEN Ipeuku B mpaBoOepexxHomy Jlicocteny VYkpainm». HaykoBoro KOHCYJIBTaHTKOIO
JMcepTaHTa craja akajneMik HarioHanbHoi akagemii arpapHux Hayk Onena CeMmeHiBHa AJeKceeBa,
a JIONIOMOTY B MaTeMaTU4Hill 00poO11i pe3ynbTaTiB JOCTIIKEHHS MOIIyKad OTpUMaB Bix mpodecopa
Enyapaa Pynonsdosuua Epmantpayra (Incturyt nykpoBux 0ypsxie HAAH VYkpainn).
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OnpuitogHeHi B AucepTallii pe3yabTaTH JOCTIKEHHS BiA3HAYAIUCS BUCOKUM pPIBHEM
TEOPETUYHOI Ta MPAKTUYHOI LiHHOCTI. HaykoBels TeopeTuyHO OOTpYHTYBaB OTPUMAHHS EIITHUX
BCTAQHOBJICHHS BIJIIOBIIHUX KOPEJSIIIMHMX 3B’s3KiB. HaykoBo oOIrpyHTOBaHI peKOMEHAIlii, IO
MICTSTBCS B JUCEpTalii, CTAJIM B TPHUTOJi CUIBCHKOTOCHOJAPCHKAM BHPOOHHMKAM BiHHHIIBKOI.
KipoBorpazacekoi, Uepkacpkoi Ta iHmmx obnacteii Ykpainu. [lucepramiifHi marepianu Jsriav B
OCHOBY BHKJIAIaHHS CTYJICHTaM BHILIIB OCHOB HACIHHE3HABCTBA Ta TEXHOJIOT1i BUPOIIIYBAHHS IPEUKH.

Bix 2005 p. ynpomox aecsaTuiittsa npodecop Bornoaumup binonoxko oyomroBaB kadenapy
eKoJIorii Ta arpo06iosiorii YepkachbKoro HaIlIOHATLHOTO yHiBepcUTeTy iM. b. XmenbHuipkoro. Came
3a Horo IHINIaTUBU Ta opraHizamii OyJo BIIKPUTO HAYKOBO-AOCHIAHY J1abOpaTOpIO0 €KOJIOTIi,
3MILIHEHO HayKOBI1 3B’sI3KU 3 YMaHcbkuM, [lonTaBebkum, [1oAiIbChKUM arpapHUMHU YHIBEpCUTETaMU,
UepkachbKOI0 CUTbCHKOTOCIIONAPCHKOIO0  JOCIIAHOK CTaHIIE0, a TaKOoX pO3MoYaro podoTy
kadenpanbHOi P11l mpu AepKycTaHOB1 «IHCTUTYT OXOPOHHU IPYHTIB YKpaiHu» (. X0JIOJHAHChKE Ha
CwminsHimHi) [3,5].

[Tounnaroun 3 2019 p. Ha 6a3t HHI nmpupogunuux Hayk Oyno po3mnodaro MHiATOTOBKY
arpoOHOMIB M BiATaK arpoHOM-TIpodecop 3MIr JTOTYIHTHCS 0 MIATOTOBKH BUCOKOKBATi(hIKOBAaHUX
(axiBIliB CUIBTOCHIONIB. Y CTBOPEHHI HEOOXIIHOI HABYaJIbHO-METOJMYHOI Ta MaTepiaabHO-
TEXHIYHOT 0231 arpapHoOi OCBITH CTaB y MPUTO/i YHIKaIbHUIA H0CBin Bonoaumupa Skosuya [5].

Huni BiH oOiiimae mocany mpodecopa kadenpu 010JI0Tii, €KOJOTii Ta arpOTEXHOJOTIH, 1
BHKJIaJ]a€e MailOyTHIM 0Oiosioram, €KoJIoraM 1 arpoHOMaM Ba)kKJIMBI CBITOTJIAAHI i (haxoBO-TIpUKIIaIH1
JTUCLMIUTIHY, 30KpeMa, «ATrpapHa eKOHOMIKa», « ATpOEKOJIOTis», «3eMIepoOCTBOY» Ta iH.

Y koni HaykoBHX 3aIlikaBJI€Hb BYEHOTO TMepe0yBalOTh HACIHHE3HABCTBO, CEJIEKIIIA,
arpoekoJioris. CripaBi 3arajibHOHAIIOHAIEHE BU3HAHHS JIICTATN HOTO MOCTIKEHHS 13 COPTOBHX
TEXHOJIOT1M, HAaCIHHE3HABCTBA KPYI SIHUX KyJIbTyp. TBopumii nopob6ok mpodecopa Bosomumupa
butonoxka cranoButh nonan 100 HaykoBuX mpailb, cepes HuUX 3 MoHorpadii 1 6 MAPyYHHUKIB Ta
MOCIOHMKIB (YaCTHHA y CITIBABTOPCTBI). A 1€ BiH € KOJCKTHBHHM BOJIOJAPEM JECSATH MATEHTIB Ha
KOpPHCHY MoJieb. Pe3ynbpTaTamMu CBOIX MOCTIIKEHB BIiH AUIMBCS Ha IoHaiMeHIe 60 koHpepeHisax
Ta CHMITO31yMax pi3HMX PIBHIB, y 0aratboX 13 HUX BHUCTYIAB K OJWH 13 MojaepartopiB. BiH craB
HAayKOBUM KEpIBHMKOM IpH MIATOTOBII ABOX KaHIUIATIB HayK Ta KOHCYIbTAaHTOM 3100yBada
nokropa Hayk. Bix kBitHs 2006 p. Bonogumup SxoBud € niicHuM wieHoM MiKHapoaHOT akajemii
arpapHoi ocsitu [1, 6].

[TomitHuii BHecok mpodecopa B. S. binmoHokka B cenekiiro Kpym sSHUX KYJIbTYP
(BHCOKOBpOYKAMHMX COPTIB T'PEYKH), MOTO 3acilyTM B arpapHid ocBiti Bim3HavyeHo [louecHoro
rpamoTo1o BepxoBHoi Panu Ykpainu, a Takox 6ararbmMa BiJOMUYMMU Ta PEriOHAIBHUMU HATOPOIaMU.

[Tonpu BUCOKI JIiTa FOBUISP CIOBHEHMI TBOPYOIO EHEPTi€l0 i OaraThMa MiIaHaMU i 3aTyMaMu
B LIapHHI arpapHOi HAYKU Ta MiArOTOBKU BUCOKOKBalipikoBaHMX 010J10TiB Ta arpoHOMIB. Tox Hexait
y HBOTO Bce 30yBa€ThCS, 1110 33 yManocs!
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Holysh G. M., Korobko O.0. On the 70h Anniversary of Birthday of the Bilonozhko Volodymyr
Yakovych

The article is dedicated to Volodymyr Yakovych Bilonozhko, Professor of the Bohdan Khmelnytsky
National University of Cherkasy, on the occasion of his 70th birthday. The main milestones in the life and
work of this well-known scientist in the field of agricultural sciences, teacher, and organiser of higher
education are presented.

In 1970, V. Bilonozhko entered the full-time department of the Uman Agricultural Institute (Faculty of
Agronomy) and was among the best students.

After graduating from the agricultural institute, he was sent to Kolomyia region. There was an
experimental farm there that was engaged in growing elite seeds for the entire Ivano-Frankivsk region. Later,
he entered the postgraduate programme at the Podil Agricultural Institute. His supervisor was a well-known
scientist, Professor Olena Semenivna Alekseeva, who was engaged in buckwheat breeding. Since 1977, he
has worked as a senior researcher at the Problematic Buckwheat Research Laboratory at the Institute in
Kamianets-Podilskyi. In 1983 he defended his dissertation on the topic: "Obtaining source material for
buckwheat breeding by treating seeds, pollen and vegetative plants with various mutagenic factors".

The following year, Volodymyr Yakovlevych was appointed Associate Professor of Economics at
Uman National University of Horticulture. In 1992, he was appointed Dean of the Faculty of Agronomy. At
the same time, he continued his scientific research, and for more than 8 years he was the head of a research
topic (state registration number 0100U000461) under the agreement on scientific cooperation in buckwheat
seed science with the State Centre for Certification, Identification and Quality of Plant Varieties.

After completing his doctoral studies at the Department of Plant and Feed Production (Headed by
Professor Oleksandr Ivanovych Zinchenko), Volodymyr Yakovlevych successfully defended his doctoral thesis
on "Agrobiological and ecological bases of buckwheat yield properties formation in the right-bank Forest-
Steppe of Ukraine" in 2004. His scientific advisor was Olena Alekseeva, Academician of the National Academy
of Agrarian Sciences, and he received assistance in the mathematical processing of the research results from
Professor Eduard Ehrmantraut (Institute of Sugar Beet of the National Academy of Agrarian Sciences of
Ukraine).

Since 2005, for a decade, Professor Volodymyr Bilonozhko has been the head of the Department of
Ecology and Agrobiology at the Bohdan Khmelnytsky National University of Cherkasy.

Since 2019, the Institute of Natural Sciences has been training agronomists, and thus the agronomist-
professor was able to join the training of highly qualified specialists in agronomy.
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He is currently a professor at the Department of Biology, Ecology and Agrotechnology, and teaches
future biologists, ecologists and agronomists important worldview and professional applied disciplines,
including Agricultural Economics, Agroecology, Agriculture, etc.

His research interests include seed science, breeding, and agroecology. His research on varietal
technologies and seed science of cereal crops has gained nationwide recognition. Professor Bilonozhko's
creative output includes more than 100 scientific papers, including 3 monographs and 6 textbooks and manuals
(some of them co-authored). He is also the collective owner of ten utility model patents. He has been a
supervisor for two PhDs and a consultant for a doctoral candidate. Since April 2006, he has been a full member
of the International Academy of Agricultural Education.

Professor Bilonozhko's significant contribution to the breeding of cereals (high-yielding buckwheat
varieties) and his services to agricultural education was recognised with a Certificate of Honour of the
Verkhovna Rada of Ukraine, as well as many departmental and regional awards.

Keywords: Bilonozho Volodymyr Yakovych, agronomy, buckwheat selection, seed science of grain
crops, agroecology, crop production, Cherkasy National University named after Bohdan Khmelnytskyi,
Faculty of Agronomy
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JIO 80-PTUYSI BIJ JTHSI HAPO/UKEHHS TA 60 POKIB HAYKOBOI
TISIBHOCTI MPO®ECOPA BOPHCA MMWJIMITIOBUYA MIHACBA

Y ecmammi suceimneno ocrhoemi nepioou scumms, HAYKo8oi ma nedazociuHoi OislibHOCMI 0OKmMopa
XIMIUHUX HayK, npoghecopa, 3acaysiceno2o Oiaua nayku i mexuixu Yxpainu bopuca IMununosuuwa Minacsa.
Mamepianu cmammi 3HaOMAAMb YUMAYA 3 HANPAMAMU HAYKOBUX THMEPECi8 YUeH020, 00 AKUX HANEHCAMb
ehexmu cnin-opbimanbHoi 83a€MO0ii 8 MOAeKynax i ix enaue Ha cnekmpu, Qomoximiio, oMiHecyeHyir,
npogionicmb, MacHimHi ma Ximiuui enracmueocmi monekyn. bopuc Hurunosuu € agmopom Konyenyii cniu-
Kamanizy ma ii 3acmocy8anust y (pepmeHmamueHomy, 2OMOSEHHOMY | eemepoceHHoMy Kamanizi. Po6omu
npogecopa Minaesa b. I1. 0o6pe 8i0omi y ceimi, onyonikosaui y npogioHUX MIHCHAPOOHUX HAYKOBUX BUOAHHSX
i WUpoKo yumyromsca y ceimosii Haykositi aimepamypi. Ha cboeoOuiwnitl 0eHv, 3a OaHuMU 6CeC8IMHbOT
azenyii «Scopusy», Minaes b. I1. mae petimune I'ipwa h = 47.

KuarouoBi cinoBa: Minaes bopuc [lununoguy, cnin-xamanis, MOIeKyIapHUll Kucens, pocghopecyenyis,
CniH-opOimanbHa 63a€mMo0is.

IlocTaHoBKa npooJieMu. AmnaJi3 OCTAHHIX
pocaipkens i mybuaikaniid. [{poro poky mpodecop kadenpu
Ximii Ta HAaHOMaTepiano3HaBcTBa UepKachKOro HallioHAIBHOTO
yHiBepcuTeTy iMeHi bornana Xmenbauibkoro npodecop bopuc
[MumunoBru MinaeB Bim3Havae cBoe 80-piyust Ta 60 poOKiB
poOOTH Ha HAYKOBIH HUBI.

b. I. MinaeB napoauscs 21 BepecHst 1943 poky B M.
CBeprioBebk (HHHI — €kaTepruHOYpr) B ciM’1 cy>KOOBIIIB.

VY 1962 poui b. II. MiHaeB 3aKiHUMB CEPEIHIO IIKOTY
Ne3 B micti Kaparani Ta BctynuB 10 (i3U4HOTO (aKyiIbTeTy
Tomcekoro nepxaBHOro yHiBepcurety imeHi B. B. KyiiOumesa
(TAY). 3aiimaBcs cioprom — OyB uemmioHoM Kasaxcrany 3
BoAgHOro mojo. Yacro BauB Ha pizHi 3maranHs. llle 3
YUYHIBCBHKOT JIaBU 3aX0IUTIOBaBcA (pizukoro. CBOi mepIii HayKoBi
JOCHIJDKEHHS, TMPUCBSYEHI KBAHTOBO-XIMIYHMM pO3paxyHKaM
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HITPOCIIONIYK MeToJioM Xrokkens, MinaeB b. Il. po3mouaB, HaB4alOUUCh Ha TPETHOMY KypCi
YHIBEPCUTETY.

[1ix yac HaBYaHHA HA I’SITOMY Kypci BiH MPOXOMB NEPEATUINIOMHY IPAaKTUKY B [HCTUTYT1
Bucokomodiekysipaux crnoiayk AH CPCP, 3a pesynbraramu sikoi Oyna HamucaHa mepiia HayKoBa
pobora MinaeBa Bb. II.: «O06 OTHOCHTENBHOW CTAaOMIIBHOCTH Pa3IWYHBIX BOJOPO-CBA3aHHBIX
KOH(UTYpauii Mpou3BOIHBIX MYPUHOB M MUPHUMUIMHOBY» y cmiBaBTopcTBi 3 0. I. baknanosoro,
I. E. Minescekoto, 0. E. Eitznepom (Monekynspaas 6uomnorusi. — 1968. — Ne 2. — C. 303-309).

VY 1967 poui b. II. MinaeB 3aKkiHUMB YHIBEPCHUTET i BCTYNHB [0 acHipaHTypH Mpu Kadenpi
orntuky i cnekrpockormii T/Y. Yxe Toai Moioanii acmipaHT 3aXOIUTIOBABCSI METOJIaMU KBaHTOBOT
XiMii, sIK1 BIH 3aCTOCOBYBAB JUIsl PO3PaxXyHKIB €JI€KTPOHHOT OYZI0BH Ta CIIEKTPIB MOJIEKYJ. Y Ti POKH
nig kepiBHUITBOM npodecopa H. O. [IpunexaeBoi Ha kadeapi ontuxu 1 cnekrpockomnii TY Oymu
cTBopeHi nepii B Cubipy nazepu i movanu 3actocoByBaTucs nepiri EOM st po3paxyHKy MOJIEKYIT
Ta ix crnekrpiB. Haranis OnexcanapisHa Ilpunexaesa Oyna yuenunero akagemika A. H. Tepenina 1
6araTo po3noBigajia Mpo HOro BIAKPUTTS TpUILIeTHOI npupoau ¢ocdopecrenuii. Kpim crekrpis
ra3zoBoro po3psay, npogecop Ipunexaesa H. O. nikaBunacs Teopiero 30y1KEHUX CTaHIB MOJIEKYJI.
Le#t iHTEepec O eNeKTPOHHOI Teopii 30y/UKEHHX CTaHIB MOJIEKY] BOHA MpUIIENHIA 1 CBOEMY
acmipaHTy.

3 1970 poxy b. Il. MinaeB mpaiitoBaB MOJIOJUINM HAyKOBHUM CHIBpOOITHUKOM CHOIPCHKOTO
(b13UKO-TEXHIYHOTO HCTUTYTY iMeH1 akanemika B. [I. Ky3Henona, a uepes pik nepeiinoB Ha Kadenpy
opraniynoi ximii THY. Ha mouarky 1973 poky 3axucTuB aucepraiio Ha 3700yTTS HAYKOBOTO
CTymneHs KaHauaara pi3uko-MaTeMaTHUYHUX HayK 3a TeMoro «Edektu crin-opOiTalbHOT B3aEMOJIT B
ontuyHux Ta EIIP cnekTtpax Moiekyn i paaukaiiBy. Yke B paHHIX poOOTax MOJIOJOIO BUYEHOTO
IIPOCIIAKOBYBABCS MOTAT JI0 IITMOOKOTO OCMUCIIEHHS 3aKOHOMIPHOCTEH B MOJIEKYJISIPHUX CIIEKTPax
PI3HHX KJIaciB CHOJYK (BiJ JBOXaTOMHHX MOJIEKYJT 1O KOMIUIEKCIB 3 TEPEHECEHHSM 3apsmy 1
OlomosyiMepiB) Ha OCHOBI (yHmameHTambHuX Teopid. b. II. MiHaeB TakoX po3poOUB MeTOOHN
po3paxyHKy edekTiB criH-opOiTanbHOT B3aemoii (COB) Ha 0CHOBI TeOpii CaMOy3TOIKEHOTO TOJIs
Xaptpi—®Poka 1 MeToiB KOH(IrypaIriiHoi B3aeMo/Iii s 30ymkeHux craniB. BpaxyBanus COB i
pPO3paxyHOK yacy *KUTTA pochopecienItii apoMatuaHux MoJiekyn no3Boiwiu b. I1. MiHaeBy Briepie
MOSICHUTH POJIb MILHO 3B’S3aHUX G-€JEKTPOHIB y CIEKTpaxX IbOr0 IIHPOKOTO KJacy OpraHidyHHX
CIIOJIYK.

[IpoTsrom 1974-1988 pp. b.Il. MiHnaeB mnpaimtoBaB CHOYATKY JOIEHTOM Kadeapu
TeopeTnyHoi (i3uku, a moTiM 3aBigyBadeM Kadeapu ¢izuunoi Ximii KaparanamHcbKoTO
nepxkaHoro yHiBepcutetTy (Kap/[VY). Came B Kap/[VY BiH po3poOuB CBOIO 3HAMEHHUTY TEOPIIO
IHTEHCUBHOCTEH CHHTJICT-TPUIUIETHUX IEPEeXO]iB y BUAUMINA Ta OmwkHiA [Y obmacTi cnekrpy
MOJIEKYJIIPHOTO KHCHIO. Y BEpXHIX mapax atMocdepu Ii ciabki mepexoayd MaloTh BUKIIOYHO
Mar”iTHy IpHpoAy 1 BiIOyBalOThCS 32 paXyHOK JIyke crenudiuyHoi crniH-opOiTanbHOI B3aEMO/IIT B
MOJIEKYJIi KHCHIO.

VY 1978 poui b. II. MinaeB nokasas, 1o qo6pe Bimoma depBoHa JiHis OpayHrodepa mpu
MOTJIMHAHHI aTMOC(EepoI0 COHSYHOTO CBiTIa 3aM03WYy€e CBOIO IHTEHCHUBHICTH 3 MAarHiTHOTO
nepexony EIIP MK criiHOBUMH MiIPIBHAMU OCHOBHOTO TPHUILIETHOrO cTaHy MoJiekynu O. Taka
He3BHYailHa mNpupoJa ONTUYHOTO TOIVIMHAHHSA Oyna BHeplle BIAKPUTA Yy MOJEKYIApHIH
crniekTpockorii. Yepes aBa poku, KepyHOUUCh TUMH K MPUHIMIIAMU, MiHa€eB MOSICHUB crielu(iuHe
TIOCHJIEHHSI CBITiHHS CHHIJIETHOTO ‘Ag KHCHIO B pO3UHHAX.

VY 1984 poui b. I1. MiHaeB 3aXucTHB JOKTOPCBHKY AucepTallito 3a cnemiaibHicTio 02.00.04. —
¢13uuHa ximis Ha Temy: «Teopernunuil aHaniz i nporHoszyBanHs edekriB COB B monexynspHiii
CHEKTPOCKOMIii 1 XIMIUHIN KiHeTulll». Y JIHCTI 3a mignucoM akanemika B. A. JleracoBa ekcrepTHa
pana BAK CPCP no3Bommna b. I1. MinaeBy oTpuMaTH CTYIiHb JOKTOpa XIMIYHUX HayK Ha OCHOBI
3axHCcTy aBTOpedepary 06e3 HaucaHHs AucepTaLii.

VY 1984 poui B Kap/lV 6yna ctBopena apyra (micist MJIY) B Pagsacekomy Coro3i kadenpa
KBAaHTOBOI XiMii, Ky ouosuB npodecop b. I1. Minaes. 3a 1eii yac BiH NiArOTyBaB IIICTh KaHAUIATIB
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1 IBOX JIOKTOPIB HayK.

[Mocunenns xaocy BHaciinok nepedynosu ta posnaxy CPCP 3mycuio b. I1. MinaeBa Buixatu
3 Kazaxcrany. Bin OyB 3ampornieHunii 3a KOHKYpcoOM Ha HOcaay 3aBigyBaya kadempu ximii qo ¢imii
KuIBCHKOTO MOJIITEXHIYHOTO IHCTHTYTY B M. Uepkacu 13 srotoro 1988 poky nmpamroBas B iisomy BH3,
KW mi3Hime 0yB pedopmoBannii B Uepkacekuii nepxaBHUM TexHooriunui yHiBepcutet (UATY).
3a gac pobotu B YATY b. I1. MinaeBa minroryBaB TpbOX KaHIUIATIB HAYK.

Vkpaina B cepui bopuca [IunumoBuya 1e 3 paHHROIO IUTHHCTBA. BiH mam’sTae, sk 6aTbKO
9acTO PO3MOBIISIB YKPATHCHKOO. AJle Ha TOM Yac Mayo 10 po3yMiB i MOCTIHHO JOMUTYBABCS HOTO,
o IIe 3a Taka JUBHA MOBa. A 0aThKO JIMIIE MOCMIXaBcs. 3PEMITO0 MI3HIMIE Ji3HABCS, IO HOTO
npaaia poaom i3 Crnoboxanmuau. | Komu miapic, TO TeX moyas IIKaBUTHCS YKpaiHoro. [lam’sitae,
[0 Y MOJIOJIIINX KJIacax BIH 9acTO XOJWB y IIKOJY y BUIIMBAHIN. Y MaJTbOBHHYE HAJUTHIPSHCHKE
MICTO Mpodecop 3aK0XaBcs 3 MEPILIOTO MOIJISIIY.

OnnouacHo mnpodecop MinaeB uuTaB Jekiii 3 KBaHTOBOi XiMii B Uepkachbkomy
HallioHaJTpHOMY yHiBepcuTeTi iMeHi bormana Xmensuunpkoro (UHY). V 2007 p. BiH nepeiioB Ha
nocanay 3aBimyBada kadenpu opranigaoi ximii UHY, a mizaime — OyB oOpaHuil 3aBigyBadem
CTBOpPEHOT HUM Kadepu Ximii Ta HaHoMaTepiano3HaBcTBa UHY.

TakuM dYWHOM, BXKE TOHAJX YBEPTh CTONITTS B Yepkacax MpPOBOISATHCS JOCTIHKCHHS
€JIEKTPOHHOI OYZOBH, CHEKTPIB 1 XIMIYHOI peakliifHOi 3JaTHOCTI MOJIEKYJl 3 ypaxyBaHHSM CITIH-
opOiTaNbHOT Ta IHIMMX CIA0KHX MAarHITHUX B3a€EMOJINA, TMOYATOK SKHM IOKJIAIEHO TMpaIsiMu
npodecopa MinaeBa. KpiM TpamumifHOro miIXoay A0 MarHeToXiMii, KOJM MarHiTHi 30ypeHHs
BPaXOBYIOTBCS JIJISI PO3PaXyYHKY HAJTOHKOI CTPYKTYPH B CIIEKTPax €JICKTPOHHOTO MapaMarHiTHOTO
pesonancy (EITP) pagukaniB abo simepHOro MarHiTHOro pe3oHancy (IMP) niaMmarHitHUX MOJIEKYI, B
po6oTax MiHaeBa aKIEHTYEThCS yBara Ha pOJIb TPUIUICTHUX CTAaHIB y XIMii, MOJICKYJISpHII
eNeKTpOoHiIi, 6ioXiMii 1 karanizi mpu po3paxyHky COB, cmiH-cniiHOBOI B3aeMOJIii, aHI30TpoIii g-
(hakTOpa Ta IHIIMX MarHITHUX B3a€MO/TIH.

b. I1. MinaeBuM crnitbHO 3 KosieraMd 3 KOpOJIIBCBKOTO TEXHOJOTIYHOTO YHIBEPCUTETY
(M. CTOKTOJIBM) TPOBEIEHO KBAHTOBO-XIMIUHI PO3PAXyHKH EJIEKTPOHHOI OyJ0BH psxy (pEepMEHTIB
(dbnaBompoTeiniB 1 KynpyMBMiCHUX aMmiHOOKcHAa3. i ¢depmeHTH yTBOpIOIOTH cynepokcua-ion Oz,
T€ % caMe BiI0OYBA€ETHCS 1 TPU MUMOBUIBHOMY OKMCHEHH1 TeMOrJI00iHY, pepeIoOKCHHIB 1 aapeHaliHy.
b. I1. MinaeB Briepiie nokasas, YoMy OKMCHIOBaJIbHA aTaka MoJieKynor Oz BifOyBaeThCs MOBUIBLHO 1
YOMY MicIisl MPUETHAHHS TEPUIOTo €IEKTPOHA A0 KUCHIO MOJAJbIIe BITHOBJICHHS MPOTIKAE JETKO.
BusBuiocs, mo akTHUBaIlisl KUCHIO, I BiKOBa 3arajka 010XiMii, 3BOJUTHCSA A0 IY)KE MPOCTOTO Ta
SICHOTO 3 (PI3MYHOI TOYKHM 30PY CITIHOBOTO €(eKTy: BEIUKIA CHIH-OpOITaNbHIA B3aeMOil MDK
KBa31BUPO/DKEHUMH CTaHaMU CYNEPOKCHJI-I0HA, YTBOPEHOTO B paJMKAIBHIA Tapi 3 ¢GepMeHTOM
(dmaBompoTeiniB) Ta MBHUAKIM CHIH-TPATKOBIHM penakcaiii B oMy paaukani. i inei Oynu Boepie
BucsitieHi y 2002 pori Ha konrpeci B Tokio, ane no Hux b.II. MiHaeB moBepTaBcs HEOJHOPA30BO,
PO IO CBiAYaTh HOro cTarTi. BusBuiocs, 10 mposiB BHYTPINIHIX MarHiTHUX B3aEMO/IIH Y CIIEKTpax
O2 noB’si3aHMH 3 aKTUBAIII€I0 KHCHIO OKCUT€Ha3aMu il IHITUMU epMEeHTaMU.

VY 1993 poui Ha ceMiHapi BiIAUTy MOJEKYAsIpHOT enekTpoHiku y micti Jlinueninr (IBeris)
b. I1. MiHaeB Brepiiie akIeHTYBaB yBary Ha TOMY, 1110 B OPTaHIYHUX CBITJIIOBUIIPOMIHIOIOUUX Ji0aX
(OJIEJax) BaxxnuBi eeKTH CIiH-OpOITANbHOT B3aEMO/IIi, TOMY IO CHHIJIET-TPUILIETHI Mepexoau
BTpHYI MiBULIYIOTh €(PEKTUBHICTh PEKOMOIHALlIi €IEKTPOHIB 1 JIPOK MPU €IEKTPOIIOMIHECIEHIIIT
OJIEHiB. Y 1999 poui B CILIA 115 inest Oyna BTUIEHA y )KUTTSI IPU BUKOPUCTAHHI KOMIUIEKCIB BAKKHUX
ioHIB ipuAito. MiHaeB mepmuM TOJI 3aCTOCYBaB TEOPil0 (PYHKILIOHATY T'YCTUHHU Ul PO3PaxXyHKY
crin-op6itanpHo1 B3aemoii B komruiekci Ir(l1l) 3 deninmipuauaipHUMUTIraHIaMA ISl TOSICHEHHST
pobotu docdopecuentarnx OJIEJiB. V momanmbimomy I11i poOOTH 3akialid OCHOBY Ui HOBUX
HaNpsMKIB Y PO3BUTKY MOJIEKYJISIPHOT €JIEKTPOHIKH Yy CIIBPOOITHULITBI 3 Kaeaporo eNeKTPOHHHUX
npunanis HanionameHoro yHiBepcutery «JIbBiBcbka modirexHika». Lukn poGir mo OJIE[dam
y3araJibHEHUI B OrIIsil, omyosrikoBaHomy B xxypHaii Physical Chemistry Chemical Physics (PCCP)
y 2014 p., sxuif 3a JaHUMU areHuii SCOPUS npouuToBanuii monan 170 pasis.
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XiMI4HO CTaOUIbHI PEYOBHHH, SIK1 ICHYIOTb IIPH 3BUYaHUX YMOBAX, SIK IPaBUJIO, AlaMarHiTHi,
TOOTO MarOTh CHHIVIETHUII OCHOBHHMM CTaH: 4epe3 HACHYCHHS XIMIYHUX BaJCHTHOCTEH BCi CIIIHU
CapeHi, MOBHMUU CHiH AOpiBHIOE HYmr0. [lepmuii 30ymKeHHMI CTaH TaKUX MOJIEKYJ 3aBXKIU €
tpurieTHuM (T1) 1 XapakTepu3yeThesi HASBHICTIO IBOX HECIIAPEHHX EIEKTPOHHUX CIiHIB. TpHIIeTHI
CTaHu 0araThOX MOJIEKYI € (OTOXIMIYHO CTAaOUTLHUMU 1 T0Ope BUBYEHI B crieKTpax dochopecieHtii,
EIIP, a takox 3a momomoror T-T mepeHeceHHs] eHeprii B KpUCTaJIaX, CKIi 1 PIIKUX pO3YMHAX.
Ockibku crIOHTaHHUH niepexia 3 T1-cTaHy B OCHOBHUE CHHIJIETHHH cTaH (So) 3a00pOHEHUI 110 CHiHY
1 JTO3BOJISIETBCSA TUIBKM 3a PAaXyHOK CIIAOKOi CIiH-OopOiTasbHOT B3a€MOJIl, SKa 3JIerKa 3Milrye
CHHIJIETHI 1 TpUIUIETHI cTanu, Ti-ctaH € meracTabimpHUM. He muBHO, mo 6arato GoTOXiMIYHHUX
peaxirii mpoxo itk yepe3 npoMbkHUM TpuruietHui Ti-ctad. b. [1. MiHaeBuM cniuibHO 3 KOJIeraMu
MPOBOJATHCS  UYMCIEHHI PO3PAaXyHKH EJIEKTPOHHUX MeEXaHI3MIB (OTOXIMIYHUX peakiii 3
ypaxyBanHsiM COB, 30kpema, 11 T-S nepexoaiB y mpoMibKHUX Olpaaukanax. BiH nokasas, mo posb
TPUILUIETHUX CTaHIB Ha0araro mupiIa i He BUYEPIYETHCS TUIbKU GOTOXIMIYHUMU poliecamu: bopuc
[IununoBuY NaBHO BUCIIOBIIOE AYMKY PO T€, L0 Mailke BCS XIMis JIaMarHiTHUX PEYOBHUH
3aKOJIOBaHA Y BIIACTHBOCTSAX HECHApEHHX ENEKTPOHIB 30Yy/KEHOTO TPHILIETHOTO cTaHy. llpm
XIMIYHUX TEPETBOPEHHSAX MOJIEKYJIH MPOXOJATh CTaJliI0 aKTHBOBAHOTO KOMILIEKCY, iX €JIeKTpOHHA
CTpyKTypa Habarato OJimkda J0 BIACTUBOCTEH TPUIUIETY, HDK JIO BITACTUBOCTEH OCHOBHOTO So CTaHYy.
g imes oTpuMaHa 3 TEOPETHUYHUX PO3PaXyHKIB METOJaMM KBAHTOBOI XiMii 1 37a€Tbcs 3apas
OUYEBHJIHOIO, X04a il eKCIIepUMEHTalIbHA TepeBIpKa Jy)Ke CKJIagHa. AJDKe BCl BUMIPIOBaHHS B XIMii
MIPOBOJATHCS [UIsl CTAOUTPHUX MOJIEKYI 1 IOCTIKYBAaTH NEPEXIIHUN CTaH y peakiii MOKHA TUIbKH
HENpsIMUMH METOJaMM XIMI4HOi KiHeTUKH. Po3B’s3yroum x piBHsHHS llpeninrepa, mu moxemo
po3paxyBaTh 1 HecTaOUIbHY MOJIEKYly, 1 Oynb-sikuii ii 30y/pkeHuil crtad. Taki po3paxyHKd
MepPEeXiIHUX CTaHIB y psAAl XIMIYHHMX peakilii MoKaszajid, M0 PO3MaproBaHHS 1 MEPEeBOPOT CIIHIB
MOXYTh 3JIACHIOBATHCS B XOJ1 TEMHOBHX (a He TUIBKM (HOTOXIMIUHMX) TepeTrBopeHb. CIriH-
opOiTayibHa B3a€EMOJIisl B aKTUBOBAHOMY KOMIUIEKCI MOke edekTuBHO 3MmimyBatu S 1 T craHu,
MepEMUKAIOYN KaHAJW XIMIYHUX PEaKIliid 1 OTpUMYIOYH OUTBIIHK BUTpall B OOMIHHINA €HEprii, sKa B
OCHOBHOMY Kepy€ XIMIYHUM 3B’SI3KOM. SIKIIO BUTpAaTH €HEPrii Ha MOJOJaHHS EHEPreTHYHOTrO
aKTUBAIIHHOTO Oap’epy XIMIYHOT peakilii MOJKHA MOPIBHATH 3 TapaHOM, IO JIaMae GOpTEUHUIN Myp,
TO CJIa0Ky CITIH-OpOITANIbHY B3aEMOIII0 MOYKHA TIOPIBHATH 3 MaJICHBKUM KJIIOUYEM, JIETKUA TTOBOPOT
SIKOTO BiIkpHuBae (hOPTEUHI BOPOTA. 3a TAKKM K€ IPUHITUIIOM JIFOTh 1 0araTo Karajai3zaTopiB, 30Kpema,
(dbepMeHTH, X04a poJib CITIHY B KaTaji3i MOXe OyTH 1 OUIbII CKJIQJHO; MPU IIbOMY BAKIIUBY POJIb
MOXYTh BilirpaBaTd HE TUIPKM MAarHiTHI B3a€MOJii, aje ¥ CHIHOBUH OOMIH 13 KaTali3aTOpPOM.
Hamnpukian, oKuCHEHHs OpraHiYHUX PEYOBUH — CHJILHO €K30TEpMIYHA PEeaKIlis, 10 1 3a0e3Mmeunsio
IIBUJIKY €BOJIIOLII0 aepoOHUX (OpM >KUTTS Micias BUHUKHEHHS (OTOCHHTE3y Ha 3emuti (IepIimx
CHUHBO-3€JIEHUX BOJIOPOCTEH) 1 MOSIBU KUCHIO B aTMocdepi 1,4 Minbsipaa pokiB TOMY.

3ayBaXHMO MPH [[OMY, IO BCS )KMBa MaTepis TEPMOIMHAMIUYHO HECTIKa B CEHC1 MOYKJIUBOTO
3rOpsiHHS B KHCHI NOBITps. BTiM Bea Giocdepa 3emiti IUIKOM CTiiiKa, M0, MO CYyTi, CYNEpPEeYUuTh
OCHOBHUM TMpHHIMMNAM TepMoauHamiku. Lleii mapagokc MoOKHa MOSICHUTH B CHIYy KIHETHUHUX
CHIHOBHX 3a00pOH JUIs peakilii TpuriaeTHoro kucHio. [lo po6it b. I1. MinaeBa B 6i0XiMii He iCHYBaJIO
YiTKOTO YSBJICHHSI MPO pPOJib IUX 3a00pOH 1 MPO Te, K BOHHU JIOJNAIOThCS B JKMBiM Matepii (B
JIMXaJTbHOMY JIAHII031 1 TpU KIITUHHOMY OKHMCHEHH1 BYIJIEBOJIB, >KUpiB, dimigiB). Kucens
HapaMaFHlTHI/II/I a OUIBLIICTD OpraHl‘{HI/IX TMOKUBHHUX PEUOBHH 1 TPOAYKTH I1X OKUCHEHHS —
niaMmarHitHi. B cuny 3a00poHM MO CIiHY TOpiHHS OpraHiYHUX PEYOBUMH BUMArae IOYaTKOBOT
aKTHBAllli y BUIJISAI BHCOKOTEMIEpPAaTYpHOI CTajil 3amallOBaHHS — CTBOPEHHS [OYAaTKOBUX
panukaniB. PaaukaabHO-TAHIIOTOBUM MPOLEC TOPIHHS CIPUUYUHSE HEKOHTPOJIbOBAHE BUAUICHHS
eHeprii y BUTJIsA1 TeIuIa 1 CBiTIIa. 3p03yMilo, 1110 TAKMA MEXaH13M OKHCHEHHS MOJIEKYJIIPHUM KHCHEM
HENPUHHATHUAN JUIS )KMBUX KIIITUH. Y pe3yabTaTi MeTabosi3My eHepreTHuHi oTpedu KIITHH TBapHH
3aJI0BOJIBHSIOTHCS 32 PaXyHOK €Heprii, 0 BUBUIBHSAETHCS MPH OKUCHEHHI OPraHiYHMX CIOJYK 3a
y4acTio KUCHIO. LIs eHeprisi BUKOPUCTOBYETHCS KIITUHOO ISl IPOBEIEHHS BCIX XIMIYHMX CUHTE3IB
JIHK 1 OinkiB, TpaHCHOPTY 1OHIB, MeXaHIYHOI poOOTH 1 MisUIbHOCTI MO3Ky. Bei pi3HOMaHITHI

12



Cepisa «bionoriyHi Haykm», 2023

MeTa0oJIIuHI TPOIecH 1 peakilii, o JalTh CHEPTril0 BCbOMY aepOOHOMY >KHUTTIO, MiIKOPSIOTHCS
TOHKOMY (epMEHTATHBHOMY KOHTPOIIO. Jlo MmMX Mip 3aluIiasiocss BiAKPUTUM MUTaHHS PO
crenudiky CriHOBOTO KOHTPOJIIO B MpoIiecax 0i0JOTTIHOTO OKUCHEHHS MOJICKYJISIPHIUM KHUCHEM.

[lepeBopoT criHa B CymepoKcua-ioHi piBHO3HauHHK T-S mepexoay B 10H-paMKaIbHIA Tapi
®AJTH" ... O, micis yoro ijie 3Buyaiina «CHHIJIETHA XiMish» JiaMarHiTHUX PEYOBHH — IIEPEHECEHHS
aroMiB ['igporeny 3 yrBopenHsM nepokcuy H202 i okucHenoro ¢naBinageHinauaykiaeotumy (PAL).
He3BuyaitHuM acriekToM € TBepi0 BcTanoBieHuit b. 1. MinaeBuM ¢axT nepeBopoTy CIiHy Ha cTaii
MIEPEHOCY €JIEKTPOHA 1 YTBOPEHHS 10H-paJMKAbHOT Maph. 3anmpoNOHOBAHUN MEXaHi3M CITIHOBOT
penakcarii B CyNmepoKCHA-i0HI 3HIMae BCi MUTaHHA B I mpobOnemi. HactymHi peakiii Bke B
CUHTJIETHOMY CTaH1 CUCTEMH (PJIaBOIPOTEI/NIB MAIOTh MaJli eHeprii akTUBaLlii 1 IPOTIKAaOTh ILIBUJIKO.
OCKUIbKH BUXIJ] paIuKalliB B 00’ €M KJIITUHU € 3TYOHUM JJI OpraHi3MYy, CIIIHOBUH Mepexif] MPUTHIYYe
paauKanbHUN KaHal. TakuMm YMHOM, IIO CIIHOBI €(EeKTH BIAIrPalOTh BAXKJIUBY POJb Yy BIIKPUTTI
rUOOKUX TaeMHUIb KMBOi MaTepii. CmiH — 1Lile BUKJIIOYHO KBAHTOBA BJIACTHMBICTH €JIEKTPOHA;
MepeBOPOT CHiHy Tpu T-S mepexoi BIIHOCUTHCS IO YUCiIa HAaWOUIhIII TOHKMX KBAaHTOBHUX €(EKTIB,
10 HE MAlOTh HIIKUX aHaJOriB B KJIAacHuHId pi3uui. Mu nmomivaemo, 1o crenudika >KuBoro (Ha
MPUKJIAJl TUXAIBHOTO JIaHITIOra 1 JEpMEHTIB OKCHJIa3, 1[0 BUKOPHUCTOBYIOTh KHUCEHb TOBITPS ISt
OKHCHEHHS TJTFOKO3H), BU3HAYAETHCSI KBAHTOBUMH e(heKTaMH.

3BiZICK MOKHA 3pOOUTH BUCHOBOK, ITI0 HAWOUTBII €(heKTHBHOIO METUIIMHOIO MOXKe OyTH Ta,
mo Oe3rmocepe/lHhO BIUIMBAE Ha KBAaHTOBI TEPEXOAM B JKMBUX KIITHHAX 3a JOMOMOTOIO
enekrpomarsitTHux noiiB CBY 1 pamionianazony Teparepi. 3ayBaxumo, 1o T-S posiuernsieHHs B
panukanesHii mapi ®AIH." ... O2 manexuts 1o CBY miana3ony, i Ha 11iii 4acTOTi MOYKHA BILIMBATH
Ha IIBUJIKICTh CIIHOBOI KOHBepcii 1 Ha poooty pepmenty. CBY mosst 1TaBHO BUKOPHUCTOBYIOTHCS B
JIIKYBaHHI 1 B JlarHOCTHII (siiepHa Tomorpadis 3acHoBaHa Ha criektpax AMP, To0To Ha mepexoaax
MDK CITIHOBHMH TIIPIBHIMU SIIED).

[le ogHUM MPUKIAIOM KBAHTOBOI METUIIMHU € BUKOPUCTAHHS Ja3epiB BUAUMOIO Jiara3oHy
Uil Teparii paky. Jlo XBOpoi KIITHUHHM MiABOAMTHCS OapBHHUK, IMOTIM 3a JOMOMOTOIO Jiazepa i
CBITJIOBOJIa IOT0 MepeBOASTH B 30y KEHH cTaH. bBapBHUK MEPEHOCUTH CBOIO €HEPTiI0 eIEKTPOHHOTO
30y/DKCHHSI Ha TPUIUICTHUN MOJIEKYJISIPHUM KUCEHb, 3aBXKJIM MPUCYTHIN B KIITUHHUX PO3YHHAX, 1
BUXOJUTh HOBA akTUBHA (opMa 'Oz — CHUHIIETHMI KHCeHb B cTaHi 'Ag. JIjisi CUHTJIETHOTO KHCHIO
HeMae 3a00POHH TI0 CITIHY B PEaKIIisfX 3 JiaMarHiTHUMHU PEYOBUHAMH, 1 BIH TYKe peaKIiiHO3JaTHUH.
Takuii kuceHbp BOMBa€ XBOpl KIITUHU. TEOPEeTUYHUM MOCHIPKEHHSM CHHIJIETHOTO KHCHIO
MPUCBSIYCHO TIOHAJA COTHs cTaTedi MiHaeBa Ta MOro Yy4HIB, 3axWIICHa JIOKTOPChKAa 1 BICIM
KaHIUAATChKUX AUCEPTAIii.

B. I1. MinaeB Brepine MOsICHUB MEXaHi3M CBiTiHHS CHHTJIETHOTO 'Ag i 'X¢" KHcHIO B ra3osiii
dasi 6e3 3iTkHeHb (PM HYILOBOMY THUCKY) i B PO3UMHAX, [aB MOSCHEHHs raciHHsS 1Ag KHCHIO,
po3paxyBaB BIUIMB O2 Ha CHHTJIET-TPUILIETHI MEPEXOIU B KpUCTANIaxX 1 rnependadyrB KOOIMEPaTHUBHI
edeKTH B KOMIUIEKCAX 31TKHEHHS KUCHIO 3 JllaMarHiTHUMU 1 TapaMarHiTHUMH MoJiekynamu. JlocBin
JOCTIIKEHHS CIIIHOBUX €()eKTiB B KHCHI, 0€3yMOBHO, IOTIOMIr y po3po01ii Teopii hepMeHTaTUBHOTO
cniH-katanizy. Hanpukmnan, y Teopii raciHHs CHHIJIETHOTO KUCHIO ani)aTHIHUMH aMiHaMU B Ta30Biil
¢as3i, 3anpononoBanoi Maibke 30 pokiB ToMy, Oyiu BpaxoBaHi epeKTH CIiH-OpOiTaNbHOT B3a€MOIii
MDK CTaHaMH HEepeHOCy 3apsay, siKi OyiaM BUKOPHCTaHI HEIIOAAaBHO MPU MOSCHEHHI IIBUIKOCTI
CHIHOBOI penakcailii B CynmepoKCua-ioHi.

Hemonasuo b.Il. MiHaeBuM mnpoBeneHH HOBHM LMK PO3paxyHKIB 1O BHU3HAYEHHIO
IHTEHCUBHOCTI CUHIJIET-TPUILIETHUX CMYT KUCHIO METO/IaMH KBaHTOBOI XiMii. Briepiie po3paxoBaHi
CTIEKTPH MOTJIMHAHHS CHHTJIETHOTO KucHio b'Xg" — B3X,, BcranoBneHo, mo nepexin a*Ag — c'Zy
€ MOPIBHAHO IHTEHCUBHUM, 1110 OyJo miaTBepkeHo aociaitiukamu 3 NASA (CILIA).

Binomo, mo 6mm3pko 90% BeixX mpoIieciB y XiMIYHIM MPOMHUCIOBOCTI 1 Maiixe BCi 010XiMiuH1
peakiii € KaTaJiTHYHUMH. 32 paXyHOK BHCOKOi aKTMBHOCTI 1 XIMi4HO{I crierudiunocTti pepmMeHTn
3HA4YHO MEPEeBepIIyIOTh IPOMUCIOBI KaTamizaTropu. Sk yxe 3a3Hayanocs, ChiH-e(peKkTu BiirparoTh
LEHTPaAJIbHY POJb B poOOTI psAny (epMeHTIB, Takux K okcuaasu Ha ocHoBl PAJl. He nuBHO, 110

13



ISSN 2076-5835. Bicuuk Yepkacwskoro yHiBepcutery. 2023. Ne2

3arajibHa TEOpis KaTaji3y HOBHHHA iX BpaxoByBaTH. OTpHUMaHHS aMOHIaKy, cy/ib(aTHOi Ta HITpaTHOT
KHCIIOT, KPEKIHT HAQTH 1 CHHTE3 MOJIIMEpiB — Bce Iie 0araTOTOHHI BUPOOHUIITBA, IO 3AJICKATh BiJl
aKTUBHOCTI KaramnizaropiB. b. [1. MiHaeBUM 3amporoHOBaH1 MO KaTalli3y, B SIKUX OCHOBHY yBary
MPUIUICHO CIIH-3aJI€KHUM EJIEKTPOHHUM MeXaHi3MaM akTuBaiii. Hampukman, akTuBailis MeTany
KJIaCTepaMU IJIATHHY 1 TaJIaIii0 3BOIUTHCS 10 IPUMIITYBAaHHS TPUILIET-30yKEHOTO CTaHy METaHy
710 TPUTUIETHUX CTaHIB MeTaliB. Takuii JBOXTPUIUICTHUN CTaH Ma€ MOBHUM CITiH, PIBHUNA HYJIIO, SIK 1
BUXIJIHI pPEeareHTH, OJHAK TPUIUICTHHH METaH CIOHTAHHO aucouiroe Ha paaukamn CHz+ H, a B
OCHOBHOMY CHHTJIETHOMY CTaHi HOTo po3maj] BUMarae BelHMKoi eHeprii akrtuBamii. KaramizaTop
JI03BOJISIE CITITKITIOYNTHY TPUIUIETHUH CTaH MeTaHy 110 mpotecy po3puBy C—H 3B’s3ky. [Ipu npomy
BUSIBIICHA BaXKJIMBA XapaKTEPHCTUKA KaTaiizaTopa — MOJIOKEHHS HOTO TPHUILIETHOTO piBHA. Panimre
el mapaMeTp Karajizaropa He po3riisigaBcs. Po3maproBaHHS CHIHIB HA aKTMBOBAHOMY XIMIYHOMY
3B’SI3Ky MOXeE BinOyBaTuCs MiJA Ji€l0 KarajizaTopa 0e3 3MIHM crhiHa Bci€i cuctemu (OOMIHHUI
MeXxaH13M) a0o0 3a paxyHOK CHIH-OpOiTaibHOI B3a€EMO/IIi 3 EPEeBOPOTOM crHiHa. [hel crmiH-kaTanizy
3aCTOCOBaHI JI0 a/IcOpOIIii alleTuiieny, eTUuiieHy 1 0eH3eHy Ha ToBepxHi psaay Metanis. [lokazano, 1o
azcopOOBaHl MOJIEKYIH MaroTh (opMy, SKa MPaKTUYHO CIIBIAJAE 31 CTPYKTYpOI TPHUILIET-
30y/DKEHUX MOJIEKYII, TIPH [IOMY KJIacTep, 10 MOJETIOE TIOBEPXHIO METaTy, TAKOXK Ma€ HecrapeHi
CIIHH.

Koopaunariisi ankaHiB 3 METAJIOKOMIUIEKCAMH € TIOYAaTKOBOKO CTAII€l0 0araTbOX BaXKIIMBUX
KaTaJIITHYHUX TporeciB. OpraHoMeTaniyHi KOMIUIEKCH DO Ta IpUJil0 aKTUBYIOTh METaH, a
aHAJIOTTYH1 130BAJICHTH1 KOMILJIEKCH K0OanbTy — Hi. [osicHeHHsI 1bOTO MapajoKcy 3HalAEHO B Teopii
criH-katanizy. Komrieke k00anbTy Mae TPUILICTHUH OCHOBHHI CTaH 1 He MOXe 3iiicHIoBaTH T-S
nepexoau depes crnabki COB: #ioro kartamiTiyHa aKTUBHICTh B aKTHBAIllil METaHy OJIOKOBaHa IO
ciiny. 3a gac pobotu B Uepkacax b. I1. MinaeB mokasas, 1mo epeKkTu CIiH-OpOITaTbHOI B3aEMOIIT
BIIIrParOTh BAXKIIMBY POJIb y 6arathoX Pi3MyHUX, XIMIYHHX 1 O10JI0TTYHUX TIporiecax. BoHn BaxinBi
B KaTaJli31, MOJISKYJISIpHIN €NIeKTpoHilli, XiMii atMmocdepu, (i3uili ropiHHs, 61070Tii, AMXaHH] KIITHH.

Barato yearu b. I1. MinaeB mpufinse i mpo6nemam ekoJjorii. Bifomo, mo cHHIeTHH 1Aq
KHCEeHb Oepe y4acTh B YTBOPEHHI CMOTY HaJ 3aJIMMJICHUMH MicTamMH. Y BEpXHii atmocdepi e
nocTiitHui poroposkinan Oz Ha aTOMU Ta X 3BOPOTHA PEKOMOIHAIIIS 3 YTBOPEHHSIM METACTA0UTbHIX
dhopm kucHI0. Mostekyina O morirmHae Maibke BCIO COHSIYHY pajiaiito B yabTpadioneToBii o6aacTi
3a paxyHOK noriuHanHs B cMy3i llymana-Pynre. [lutanus npo OUIbII JOBrOXBUIIBOBE MOTJIMHAHHS
KHCHIO HaJ3BHYAHO BAKJIWBE JUIsl MOJEIOBaHHS (oToximii atMocdepu 1 mpoOIeMu 030HOBOTO
mapy. OCKUTBKH BC1 IEPEXO0H B €JIEKTPOHHOMY CIEKTP1 MOJICKYJIH KUCHIO B OUTBII IOBrOXBHJIBOBIH
o6macti (200—1200 Hm) 3a00poHEHI 110 criiHy a00 1O MapHOCTI, MUTaHHS BU3HAYEHHS IHTEHCUBHOCTI
IUX CIa0KUX IEepexoJiiB Oy)Ke CKJIaJHE, XO04a Yy BChOMY CBITI MPOBOJSTHCS CIHPOOH BHUMIPSATH
IHTEHCUBHICTh CMYT KHCHIO 32 JIOIIOMOT'O0 HOBITHIX €KCIIEPUMEHTaIbHUX METOIIB.

HoBuii wnanpsam y po3Butky kadenpu ximii Ta HaHoMarepiaigo3HaBctBa UHY OyB
3amoyarkoBanuii 'y 2011 pomi 1 moB’s3aHMii 13 JOCHDKEHHAMH IUpkKyneHiB. LI marepiamu
npuBepHynu yBary bopuca IlunumoBuya 3aBaskul cBOIi BHCOKIM cuMeTpii 1 TMM, IO iX cTamu
BukopuctoByBatu uist OJIE/[iB. Byno nmpoBeaeHo BeNMKHII MUK KBAHTOBO-XIMIUHUX PO3PaXyHKIB
enektpoHHoi OynoBu, [ Ta YO crnekTpiB TeTpaokca LUPKYJIEHIB, iX MArHiTHUX 1 apOMaTUYHHUX
BrnacTuBocTed. Ile chmyryBamo mMOMITOBXOM [UIsi TOCHJIEHHS PO3PAaxXyHKIB  JIBOBUMIPHHX
HAHOTIOIIMEPIB Ha OCHOBI LIUPKYJEHIB, a TAKOX MOJIETIOBAHHIO HOBUX HITPOTE€H-BMICTHUX BHUCOKO-
SHEepreTUYHUX MaTrepialiB i3 3aCTOCYBAaHHSIM MOJEKYISIPHOTO 1 TBEpAOTUILHOrO MigxoaiB. bymu
3allpONOHOBAHI MOJIENI HOBHMX allOTpONMHUX Moidukamii rpagpeny. 3okpema, crarts «DFT
characterization of a new possible graphene allotrope» B xyprani «Chemical Physics Letters»
BumaBHUITBA «Elsevier» Oyma BuHeceHa Ha OOKJIAJAWHKY JKypHaTy 3a BHOOPOM pelakTopa sK
HaAMOUIBII 3HAYYIOT CTATTI Y JAHOMY HOMEDI.

BipHoto npyxuHOIO IOBUIsApa i HamiifHOW copaTHuUIelo bopuca [lununoBuya € kaHauaat
XIMIYHHMX HayK, JOLEHT, cTapiia HaykoBa criBpobitHuist YHY Banentuna MinaeBa, 3 sikoto bopuc
[MununoBuY MPOXKUB yXKe TMOHAJ MiB BiKy. UMManao HayKOBHX Mpailb CTBOPEHO MPOPEcopoM y
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CHIBAaBTOPCTBI 3 JPYKHHOI, pPa3oM BOHHU OepyTh yd4acTh y 0araThOX HAYKOBHX 3aX0Jax,
3aKOPJIOHHUX BIJPSA/DKEHHSAX. MaloTh CHHA Ta OHYKIB.

Bbarato yBaru bopuc [Twmnosud npuiise poboTi 3 MOJIOII0. Y poOOTi 3 aciipaHTaMu JTyKe
BHMOTJIMBHI 1 OJJHOYACHO JIy)KE€ IICJPHIA: BIH MOCTIHHO TUIMTHCS CBOIMHU 3HaXiIKaMH, Hapye igei i
B3araii JOMOMarae B Iiii BaXKiii poOOTi M0 po3paxyHKy €JIeKTPOHHHUX BIacTUBOCTEH Moneky. [1ix
HOTr0 KEepIBHUIITBOM BHKOHAHO Ta 3aXWIICHO 17 aumcepTamiiHUX poOIT Ha 3700yTTS HAYKOBOTO
CTYNEHs KaHIHuJaTa XIMIYHUX HayK Ta 4 JucepTaliifHuX poOOTH Ha 3M00YTTS HAyKOBUX CTYICHIB
JIOKTOpa XIMIYHUX HayK (3) Ta mokropa ¢i3uko-mareMaTHaHuX HayK (1).

Haykosuii nopo6ok b. I1. MinaeBa ckiagae monazn 700 craTeii y paxoBUX CBITOBHX )KypHaJIaX
y ramy3l KBaHTOBOI XiMmii Ta 9 MoHorpadii. Tpu 3 HuXx — y BugaBHuuTBI «Hayka»: «Teopisa
€JIeKTPOHHOTO CcTpoeHuss Mojekym» (1988), «KBantoBas snexTpoxumus ankanougoBy» (1986),
«OnTuyeckrue U MarHUTHbIE CBOMCTBA TpuIIeTHOTO coctosiHus» (1983). Ilimpyunuk «OpranidyHa
enektpoHika» (2014) ta moHorpadis «Opraniddi CBITJIOBUIPOMIHIOBAJIbHI CTPYKTYPH: KOJIEKTHUBHA
MoHorpadis» (2020) Oynmu Bunmani y HarionainpHOMY YyHIBepcuTeTi «JIbBIBChKa MOJIITEXHIKAY,
MoHorpadis «EnmekrponHa OymoBa Ta CIEKTpalibHI BIACTHUBOCTI reTepouupkyneHiB» (2017) — y
BunaBHuLTBI YHY, MoHOorpadis «EnemeHTH Ta mpuCTpOi OpraHiyHO1 €JEKTPOHIKH: KOJEKTHUBHA
MoHorpadis» (2020) — y JIeBiBcbkomy BuaaBHUITBI «[IpocTip». Tpu Benukux po3auu ony0aikoBaHi
y moHorpadisx «Organic Light Emitting Diode — Material, Processand Devices» (2011), «Handbook
of Computational Chemistry» (2017) Ta «In Reference Module in Chemistry, Molecular Sciences and
Chemical Engineering». Yuisepcurer M. Jlinueninry (ILIsenis) ony6iikysas 06 eMHy po6oTy «Spin
Catalysis» 3a 5 pokiB po6otu b. Minaesa.

Bopuc [Munumnosuy € maypeatom cirosoi mpemii «World Life time Achievemen tAward ABI-
USA-1999», naropomkeHuit Menmammo «25 pokiB lleHTpanpHo-KazaxcTtaHChKOMY BifAUTCHHIO
HalioHanpHO1 akanemii Hayk PecmyOmikm Kazaxcran» 3a 3aciyru y poO3BUTKY XIMIYHOT HAayKH
pecryostiku (2010), moyecHUM 3BaHHAM «3aCIy)KEHHUH i HayKu 1 TexHikn Ykpainu» (2011), niui
Haropo pKeHui nmpemiero «Scopus Award Ukraine» (2016, 2017), rpamotoro ta menanio Kabinery
Minictpie Vkpainu (2017), mpemieto «Web of Science Awards 2019». V uepsHi 2016 poky
b. I1. MinaeB 0yB oOpanuii akagemikoM Akazemii Hayk Bumoi mkonu Ykpainu. B 2021 porti bopucy
[TununoBuuy Oyiio nmpu3HavYeHo MOBIUHY ctuneHairo Kadinery MinictpiB Ykpainu, a B 2022 pori —
Haropo pkeHo opaeHoM «3a 3aciayrmy» 111 crynens (Ykas [Ipesunenra Ykpainu No27/2022).

3 tpaBusa 2022 p. o cepnersb 2023 p. MinaeB B.II. npamtoBas y IlIBenii B YHiBepcureri
Vrcanum Ta BHKOHAB CEpil0 KBAaHTOBO-XIMIYHMX JOCTIKEHb IPUCBIYCHUX MOJICKYISPHIM
eNeKTpoHili. 3arajioM onyoOiaikoBaHo 11 crareil.

[Ipamni nmpodecopa b. I1. MinaeBa no0pe Bimomi y cBiti. COTHI cTare moOauuiau CBIT y
peHTUHrOBUX (MDKHApOJHUX) 4YacomlucaxX aHTJIIHChKOI MOBOIO. 3a JaHUMH iH(GOpPMAIIHHO-
MOIIYKOBOI cucTteMu Scopus iHzaekc [ipmia (MOKa3HUK ITUTOBAHOCTI BUEHOTO) JOpiBHIOE 47, a
Google Academia — 56. 3aranom B akTuBi BueHoro — monaza 10700 uuTyBaHb.

KonexktuB kadenpu nuiaerbcsi CBOIM HACTaBHUKOM, BUUTENIEM, HAyKOBIIEM, B3ipIeM Ta
BBAXKAE 33 YECTh IIPALFOBATH Pa30oM Ta IepeiiMaTH JocBia. Moro HaykoBi JOpOOKH HAIMXAKOTh YCiX
MPAIiBHUKIB /U1 MaOyTHIX 3100yTKIB Ta TBOPUUX 17CH.

Taki mocrari, sik nmpogecop bopuc MiHaeB, BifirpatoThb BaXJIUBY POJb Y CTaHOBJIEHHI
Vkpainu. [lumaemock, mo noHaj 16 pokiB mpaioemMo 3 HUM B UepkachbKOMY HallilOHAIbHOMY
YHIBEPCHUTETI.

Konekrus HHI mpupomnuuux Tta arpapuux Hayk UHY, penakuiiiHa xoieris >xypHaily
«BicHuk Yepkacbkoro yHIBepCUTETY», y4HI Ta KOJeru BitatoTb mnpocdecopa MinaeBa bopuca
[Mununosuya 3 80-pivusmM Ta OaxaroTh HOMY MOJANBIIOT JI1AHOT pOOOTH.

Cnucox BUKOPHUCTAHOI JIiTepaTypH
1. Jlureuu B. A., Minaesa B.O., Kapaym-Kapmazia H. M., bapummnikos I'. B. Yuennii, yantens, enrysiact. bopuc
[Munmumony Minaes. [lo 75-ro aust HapomkeHHs. Yepkacu : Bun. Yabanenko FO. A., 2018. 80 c.
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2. MinaeB bopuc IunumoBud: TOKTOp XIMIYHHX HayK, Mpodecop, 3aciay>KeHWH Misd HayKH 1 TeXHIKM YKpaiHH.
BioGi6miorpadiunnii mokaxunk. Yepkacu: Bun. Bix. YUHY im. b. Xmensnunekoro, 2012. 117c.
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Panchenko O.0., Shaforost Yu.A., Karaush-Karmazin N.M., Gavrilyuk M.N. On the 80th Anniversary of
Birthday and 60 years of Scientific Activity of the Doctor of Chemical Sciences, Professor, Honored Science
and Technology Worker of Ukraine — Boris Filipovych Minaev

The article highlights the main periods of life, scientific and pedagogical activity of the Doctor of
Chemical Sciences, Professor, Head of the Department of Chemistry and Nanomaterials Science — Boris
Filippovich Minaev. The main directions of Minaev'’s scientific interests are the spin-0rbit coupling effects in
molecules and their influence on spectra, biochemistry, luminescence and chemical reactivity. His scientific
works are well-known in the world. They are published in the leading international journals and are widely
cited in the scientific literature. In these works, the professor explores many extraordinary problems of
chemistry. For example, an unusual fact of spin-flip at the stage of electron transfer and the formation of an
ion-radical pair in the ion-radical pair FADH," ... O, is firmly established by B. F. Minayev. The proposed
mechanism of spin relaxation in the superoxide ion removes all questions in this problem. B. F. Minaev first
explained the mechanism of luminescence of singlet 44 and X3+ oxygen in the gas phase without collisions
(at zero pressure) and in solutions, gave an explanation for the quenching of 44 oxygen, calculated the effect
of Oz on singlet-triplet transitions in crystals and predicted cooperative effects in complexes collision of oxygen
with diamagnetic and paramagnetic molecules. Together with his colleagues from the KTH Royal Institute of
Technology (Stockholm), quantum-chemical calculations of the electronic structure of a number of
flavoprotein enzymes and copper-containing aminooxidases were carried out. In addition to the traditional
approach to magnetochemistry, when magnetic perturbations are taken into account to calculate the ultrafine
structure in the spectra of electron paramagnetic resonance (EPR) of radicals or nuclear magnetic resonance
(NMR) of diamagnetic molecules, Minayev's works emphasize the role of triplet states in chemistry, molecular
electronics, biochemistry and catalysis in the calculation of SOC, spin-spin interaction, g-factor anisotropy
and other magnetic interactions. B.F. Minaev first focused attention on the fact that spin-orbit interaction
effects are important in organic light-emitting diodes (OLEDSs), because singlet-triplet transitions triple the
efficiency of recombination of electrons and holes during the electroluminescence of OLEDs. He proposed
models of catalysis in which the main attention is paid to spin-dependent electronic activation mechanisms. In
total, B.F. Minayev's scientific achievements include more than 700 articles in professional world journals in
the field of quantum chemistry and 9 monographs. According to the information and search system Scopus,
the Hirsch index (a scientist's citation index) is 47, and Google Academia — 56. In total, the scientist has more
than 10700 citations.

Such figures as Professor Borys Minaev play an important role in the formation of Ukraine. We are
proud to have worked with him at Cherkasy National University for more than 16 years. The staff of the
Institute of Natural and Agrarian Sciences of the ChNU, the editorial board of the magazine "Cherkasy
University Bulletin®, students and colleagues congratulate Professor Minaev Borys Pylypovich on his 80th
birthday and wish him further fruitful work.

Keywords: Minaev Boris Filipovych, spin-orbit coupling, spin-catalysis, molecular oxygen,
phosphorescence.
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INDIVIDUAL-TYPOLOGICAL CHARACTERISTICS OF THE BODY
COMPOSITION OF ATHLETES IN THE KICKING MARTIAL ARTS

Objective assessment of athletes' body composition is a crucial tool for enhancing athletes'
performance. Collaboratively, the State Research Institute of Physical Culture and Sports, in conjunction with
boxing, kickboxing (WAKO), taekwondo, and hand-to-hand combat federations, has conducted extensive
research into the morphological characteristics of high-caliber martial artists' body structures. The body's
compositional makeup plays a pivotal role in understanding the unique individual and typological traits of
athletes competing in various weight divisions. Emphasizing the importance of optimizing body weight by
managing the fat component is pivotal for success in competitive martial arts. The study has identified
substantial variability in the fat-related metrics (such as fat content, fat mass, and visceral fat content) among
martial artists in different weight categories. This variability is attributed to the athletes' distinctive
constitutional characteristics, necessitating careful consideration when devising weight adjustment strategies.

This article aims to delve into the distinct aspects of body composition among martial artists
specializing in striking disciplines and examine how these factors influence the utilization of functional
reserves during strenuous physical activity.

Primarily focusing on mesomorphic body types among male and female martial artists, we observed
the following trends: lightweight martial artists typically exhibit ectomorphic physiques with minimal fatty
tissue and an elevated percentage of bone mass; medium-weight categories favor mesomorphic body types;
athletes in heavyweight and super heavyweight categories tend to display mesomorphic body types with a
tendency toward endomorphism, characterized by an increased fat component.

Analyzing body composition data reveals that, in most cases, martial artists' fat content aligns with
reference values. However, the study's significant finding is that certain athletes in each weight category
exceeded the recommended fat content levels. Consequently, relying solely on average data within specific
weight categories to determine a pattern of increasing fat content with higher athlete weight, as suggested in
existing literature, is insufficient.

Correlation analysis further supports these findings, highlighting a substantial relationship between
fat content and overall body size, including body weight (r = 0.84; p < 0.05) and length (r = 0.49; p < 0.05).
Simultaneously, the analysis of fat content variability within athlete groups categorized by weight challenges
this assertion. The coefficient of variation (V,%) for fat content significantly exceeds normative values (12-
14%) across all weight groups, underscoring that athletes exhibit significant variability in fat content
regardless of body weight or weight category due to individual constitutional traits. Consequently, formulating
bodyweight adjustment strategies should prioritize individual typological characteristics and body
composition indicators, irrespective of the athlete's weight category.

Keywords: Body composition; martial arts; fat content; adaptation; body functional reserves.

Statement of the question and its connection with important scientific or practical tasks. The
work was carried out in accordance with the thematic plan of research works of the State Research
Institute of Physical Culture and Sports, financed from the state budget by the Ministry of Youth and
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Sports of Ukraine for 2020-2024 on the topic "Improvement of the system for assessing the functional
capabilities of qualified athletes” (state no. registration number 0120U102907).

Analysis of recent research and publications. In sports morphology, there is a high level of
attention to the composition of the athlete's body due to the significant influence of anthropometric
and somatometric indicators on the effectiveness of training and competitive activities in sports.
Many scientific studies [1, 2, 3, 4] indicate the need to bring the physique in the selection and
orientation of athletes, optimize the training system, nutrition, and recovery, etc.

Modern athletes and coaches are well aware of the importance of achieving and maintaining
optimal body weight to achieve the highest results in a particular sport. It is known that despite the
significant genetic determination of body composition, there is a possibility of influencing its
characteristics by exercise, nutrition, thermal procedures, etc. Regulation of body weight is achieved
by the following: a) increasing the number of force loads to affect the muscular component of the
body composition; b) the use of diets and thermal procedures (sauna, bath) to influence the fat
component of the body composition. Simultaneously, the wrong weight adjustment strategy can harm
the athlete's health, the effectiveness of adaptation processes, and athletes' physical performance [2,
5,7,8].

One of the most common effects on the athlete's body composition is body weight regulation
by reducing the fat component, which is constantly present in various sports, especially in martial
arts. There are the weight categories regulated by the competition rules and the athlete's desire, with
the help of permitted tools of weight adjustment, to gain a competitive advantage by moving to a
more favorable weight category [6, 7, 9]. For martial arts athletes, the optimal body fat content is 5-
12% for male athletes and 8-16% for female athletes (according to Kenney W.L. at al, 2012 [1]),
indicates a significant reserve for optimizing body weight due to the impact on the fat component. At
the same time, urgent weight loss carries the most significant risk of losing physical performance.

Hence, the examination of athletes' physiological peculiarities, along with the utilization of
instrumental methods to ascertain somatotype, and an exploration into the mechanisms driving the
development of an optimal physique as indicative of adaptive changes in an athlete's
morphofunctional organization during sports activities, remains an aspect insufficiently addressed
within the broader context of adaptive mechanisms in athletes' bodies. This underscores the pressing
nature of this topic within the realm of sports biology.

The aim of this article is to explore the distinct aspects of body composition among athletes
specializing in striking martial arts, considering how these factors impact the utilization of functional
reserves during periods of physical exertion.

Methods. The research was conducted by the basic bioethical norms of the Helsinki
Declaration of the World Medical Association on Ethical Principles of Scientific and Medical
Research, as amended (2000, as amended in 2008), the Universal Declaration on Bioethics and
Human Rights (1997), and the Council of Europe Convention on Human Rights and Biomedicine
(1997). Written informed consent was obtained from each study participant.

The research was conducted based on the State Research Institute of Physical Culture and
Sports with high-qualified athletes of Ukraine's national teams in boxing, kickboxing and taekwondo,
and hand-to-hand fight. One hundred eighty-seven human surveys were conducted, in which 72 men
and 26 women aged 17-36 took part.

According to the peculiarities of the modern distribution of athletes in both Olympic and non-
Olympic types of martial arts by weight categories, the basis for the selection of these groups is
selected Qualification Standards and Requirements of the Unified Sports Classification of Ukraine
for Olympic Sports (Order of the Ministry of Youth and Sports of 17.04.2014 Ne 1258 with changes),
Quialification norms and requirements of the Unified sports classification of Ukraine in non-Olympic
sports (Order of the Ministry of Youth and Sports of 24.04.2014 Ne 1305 with changes), according to
which athletes were conditionally divided into groups according to the declared weight category.
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The following weight categories are allocated for male athletes who specialize in martial arts:
lightweight - weight categories up to 60 kg; average weight - weight categories up to 75 kilograms;
heavyweight - weight categories up to 91 kilograms; overweight - weight category over 91 kg.

The following weight categories have been identified for female athletes specializing in
martial arts: lightweight - weight categories up to 51 kg; average weight - weight categories up to 60
kilograms; heavyweight - weight categories up to 75 kg; overweight - weight category over 75 kg.

Studies of the body composition were performed in the morning, on an empty stomach, by
bioelectrical impedance meter on professional scales-analyzer of body composition "Tanita BC-545"
based on the determination of current resistance passing through the human body. We were
investigated followed indicators: body weight (kg); fat content (%); mineral mass of the skeleton
(kg); water content (%); visceral fat content (RU).

Based on the received data, we calculated: the mass of fat (kg) according to the formula

Mass Of fat (kg) — body weight (kigo)(-)fatcontent (%);

and lean body mass (LBM, kg) according to the formula
LBM (kg) = body weight (kg) — mass of fat (kg).

The study of body length (cm) was performed by anthropometry using a medical
anthropometer Martin's with the following rules: the subject stands upright, barefoot, on a flat surface,
abdomen relaxed, arms lowered along the torso, heels together and touching the wall, head in a
horizontal position Frankfurt (the conditional line connecting the lower edge of the orbit and the upper
edge of the earlobe). The body length index was used to calculate the body mass index (BMI, kg-m"

2) according to the formula
body weight (kg).

BMI = body length? (m)’

and the body surface index according to Mosteller (BSA, m?) according to the formula:

body weightxbody length
BSA =Y .
60

Statistica 12 software (StatSoft) was used for statistical analysis of primary data. Methods of

mathematical statistics carried out the research, and there are followed: the method of averages;
correlation analysis according to the even linear Brave-Pearson correlation coefficient, to verify the
significance of which Student's criterion was used; assessment of the significance of differences,
which was performed by the non-parametric Mann-Whitney test (the choice of the measure is because
individual samples by the criterion of martial arts contained a small number of cases (n <10) and can
not be checked for ordinary data distribution law).
Results. Analysis of anthropometric indicators and body composition indicators of athletes
specializing in martial arts indicates the absence of significant differences in body size and body
composition according to the kind of sport. On average, male athletes specializing in martial arts are
characterized by body length, as 178.4+8.5 cm, body weight, as 74.47+15,19 kg, and the ratio of
LBM to fat mass was 85,7: 9,8% with significant variability in body weight (V=20,42 %), as well as
indicators of body fat component by fat content (9,83+4,03%, VV=40,98%), body fat mass (7,75+4,79
kg, V = 61,85%), visceral fat content (1,59+1,27 RU), V = 17,02%),

In the group of female athletes specializing in martial arts, anthropometric and body
composition did not differ significantly according to the sport. It averaged body length -
167,6+6,55 cm, body weight - 61,05+8,83 kg, the ratio of LBM and fat mass 78,2:17,5%, As in the
group of male athletes, females had significant variability in the indicators of the living component,
namely: fat content (17,5415,24, V = 29,84%), body fat mass (11,02+4,63 kg, V = 42,04%), content
visceral fat (1,17+0,45 RU, V = 38,65%).
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The considerable range of variability of the specified indicators of the sizes and body
composition both at male and female is explained first of all by existence of the weight categories
defined by rules of competitions that form requirements to anthropometry of athletes. Therefore, the
initial analysis of body composition is rational to conduct following the athlete's affiliation with the
appropriate weight category.

Correlation analysis showed no relationship between the composition of the body composition
of male athletes with sports specialization (0,024 <r <0,16), age (0,04 <r <0,25) and qualification of
the athlete (0,001 <r <0,19). In the group of females specializing in martial arts, a significant
correlation was found between the qualifications of athletes with fat content (r = -0,58; p <0,05),
water content (r = 0,51; p <0,05) and fat mass (r = -0,44; p <0,05). Therefore, the body's compositional
components' initial analysis was carried out by the stated weight categories in which athletes compete.

Based on the declared weight categories, groups of athletes were formed, in which statistically
significant differences in body weight and fat content were revealed (Table 1). "Declared weight
category" meant the weight category that the athlete indicated as the one in which he plans to perform,
so the actual bodyweight of the athlete at the time of the study did not always correspond to the
declared weight category.

The smallest total body size characterized lightweight male athletes specializing in martial
arts by followed indicators: body length averaged was 169,0+4,69 cm, body weight was 57,6+4,15 kg
with variability in the group at 2,78 and 7,20%, respectively. BMI and BSA indices in lightweight
athletes were also the lowest, significantly (p <0.05) differed from similar values in all other weight
categories and amounted to 20,18+1,34 RU 1,64+0,07 m?, respectively.

Naturally, with the increase in the weight category, there was a linear increase in the total
body size, which reached the highest values in athletes of the super heavyweight category, Athletes
competing in the medium weight categories had an average body length of 175,87+3,97 cm and a
bodyweight of 68,6+4,79 kg. BMI and BSA indices in middleweight athletes significantly (p <0,05)
differed from similar indicators of the super heavyweight category and amounted to 22,18+1,43 RU
and 1,83+0,08 m?, respectively.

Athletes competing in heavyweight categories had a body length - 184.63+5,32 c¢cm, body
weight - 82,95+4,41 kg. BMI and BSA indices in males of weight category significantly (p <0,05)
differed from similar indicators of the lightweight types and amounted to 24,38+1,64 RU and
2,06+0,07 m?, respectively.

A characteristic feature of lightweight athletes is the highest percentage of LBM (as the

87,48+2,31%), relatively lower fat content (as the 7,87+£2,44% corresponding to a fat mass of
4,55+1,47 kg), the minimum range of visceral fat (about 1,0 RU), and the largest values of the mineral
mass of the skeleton (4,66+0,14%). Lightweight athletes had, on average, the highest level of water
content in the body; it was 67,81+5,01%. On the contrary, athletes in the super heavyweight category
had the lowest percentage of LBM (81,07+3,92%) compared to other weight categories, as well as
the highest indicators of the fat component: fat content was 14,78+4,13%, fat weight indicator was
15,23+5,43 kg, the visceral fat indicator was 4,19+0,25 RU.
In female athletes were also observed all these features and tendencies to increase or decrease in body
composition. Lightweight female athletes were characterized by the presence of the smallest followed
indicators: body length - 160,83+4,17 cm, body weight - 51,6+4,11, fat content - 15,02+3,74%
(corresponds to a fat mass of 7,85+2,59 kg), visceral content fat (was about 1,0 RU), compared to
other weight categories. Compared to different weight categories, LBM (80,56+3,6%; 41,48+2,18
kg), skeletal mineral mass (4,41+0,28%), and water content (65,0+3,84%) were the largest.
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Table 1

Indicators of body composition of the athletes who specialize in martial arts, according to the stated
weight categories

Weight categories Bodyweight, | Fat, % | Water, Skeletal Fat mass, | LBM, kg
kg % mineral kg
mass, kg
Males (n=152)
Lightweight, X 57,60 787 | 67,81 2,68 4,55 53,05
up to 60 kg S 4,15 2,44 5,01 0.18 1,47 3,81
(n=29) m 415 244 | 501 0,18 1,47 381
V,% 7,20 30,95 | 7,39 6,57 32,34 7,18
Medium weight, X 68,61 8,02 | 67,00 3,14 5,55 63,05
up to 75 kg s 4,79 2,54 3,29 0,18 1,99 3,96
(n=71) *m 1,00 053 | 0,69 0,04 0,41 0,83
V,% 6,98 31,73 | 491 5,81 35,77 6,28
Heavyweight, % 82,95 11,81 | 64,20 3,58 9,85 73,10
up to 91 kg s 4,41 3,67 4,06 0,22 3,26 4,03
(n=27) *m 0,61 050 | 056 0,03 0,45 0,55
V,% 5,32 31,05 | 6,33 6,25 33,10 5,52
Super heavyweight, X 101,23 14,78 62,74 4,19 15,23 86,00
over 91 kg s 9,02 413 3,68 0,25 5,43 5,27
(n=25) *m 1,92 0.88 | 0,78 0,05 1,16 112
V,% 8,01 2791 | 5,86 5,86 35,69 6,12
Females (n=36)
Lightweight, X 51,60 15,02 | 65,00 7,85 2,27 43,75
up to 51 kg s 411 3,74 3,84 2,59 0,12 2,24
(n=6) *m 1,84 167 | 172 116 0,05 1,00
V,% 7,96 24,89 | 5,90 32,96 5,34 5,12
Medium weight, X 55,59 15,14 63,99 8,50 2,39 47,09
up to 60 kg s 2,47 4,64 3,74 2,88 0,07 1,59
(n=11) *m 0,78 147 | 118 0,91 0,02 0,50
V,% 4,44 30,63 | 5,85 33,93 2,93 3,38
Heavyweight, X 64,34 18,61 | 60,51 12,05 2,61 52,29
up to 75 kg (n=15) [ 3,64 5,02 3,81 3,64 0,14 3,40
+m 0,97 1,34 1,02 0,97 0,04 0,91
V,% 5,66 26,95 | 6,30 30,18 5,38 6,51
Super heavyweight, X 78,75 24,20 56,00 19,14 2,98 59,61
over 75 kg S 4,55 2,87 1,99 3,30 0,10 1,83
(n=4) *m 7,62 166 | 115 101 0,06 1,06
V,% 5,77 11,87 | 3,56 17,25 3,22 3,07

Changes in these indicators with increasing weight category of athletes occurred similarly to
the dynamics in the males. As a result, female athletes in the super heavyweight category had the
lowest percentage of LBM (72,02+2,73%), compared to other weight categories, as well as the highest
indicators of the fat component by followed indicators: fat content - 24,2+2 87%, fat weight -

19,14+3,3 kg, visceral fat - 1,75+0,96 RU.
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Analysis of the peculiarities of the composition of male athletes' body allowed to identify five
homogeneous groups in terms of fat content (%), which differed significantly according to this
criterion (Table 2).

Table 2
Indicators of the physique of male athletes who specialize in martial arts, according to fat content (%)
Group Bodyweight, Muscle Fat Skeletal Water LBM,
(fat content, %) kg mass,% | content,% mineral content,% | kg
mass,%

A X 63,89 89,74 ) el 4,72 71,41 60,35
(5’?]'_642%) s 6,80 0,62 0,65 0,08 372 | 641
+m 1,05 0,10 0,10 0,01 0,57 0,99

V,% 10,64 0,69 11,82 1,67 5,20 10,62

B X 70,25 86,82 8,62* 4,55 66,50 64,21
(7,0-9,9%) |5 10,00 0,88 0,92 0,07 1,70 9,24
n=48 +m 1,44 0,13 0,13 0,01 025 | 1,33
V,% 14,23 1,02 10,62 1,55 2,55 14,39

C X 78,63 84,20 11,42* 4,38 64,42 69,59
(10.0-12.9%) [ 15,54 0,90 0,97 0,11 0,91 13,41
n=30 m 2,89 0,17 0,18 0,02 017 | 2,49
V,% 19,76 1,07 8,49 2,49 1,42 19,27

D X 85,65 81,40 14,38* 4,22 61,80 73,33
(13.0-16.9%) I 9,25 0,92 0,97 0,06 123 | 7,93
n=22 +m 2,47 0,25 0,26 0,02 0,33 2,12
V,% 10,80 1,13 6,73 1,44 1,99 10,81

E X 107,21 76,11 20,06* 3,84 58,09 85,61
(>16.9%) S 12,01 1,68 1,65 0,13 1,57 8,92
n=9 m 4,24 0,59 0,58 0,04 056 | 3,15
V,% 11,20 2,21 8,24 3,26 2,71 10,42

Remark. * significantly at p <0,05.

In statistically different athletes selected by fat content (%), there was homogeneity of most
body composition indicators. It has also been established that among athletes who specialize in
martial arts, signs of ectomorphic (low-fat percentage, relatively increased bone mass, low visceral
fat, high water content) are characteristic not only of lightweight categories. Compliance of fat
content with the reference value was observed in 73,6% of male athletes in all selected groups.

Thus, the selected group A, for athletes characterized by fluctuations in fat content at the lower
limit of the reference values (about 5%), characteristic of martial arts was 28% of the total sample.
Group A included 14 representatives of lightweight categories, 27 of the medium, and two
representatives of heavyweight categories. Thus, it is established that shallow fat content is not a sign
of only lightweight categories.

Group B with a fat content at the 7-9,9% of reference values included 32.0% of athletes (the
largest group by number), including ten athletes of lightweight categories, 29 of the medium
categories, eight athletes of heavy, and two representatives of super heavyweight category.

In the athletes with a fat content of 10-12,9% (group C; 20%), which corresponds to the upper
limit of the reference values, the variability of body weight, fat mass, and LBM was the largest. This
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is because half of this group included athletes who belonged to the light and medium weight
categories (5 and 11 athletes, respectively). The other half were heavy and super heavyweight (9 and
5 athletes, respectively).

The largest number of representatives of group D (15 persons) were athletes competing in
heavyweight categories. Also, the group included four representatives of medium and two
representatives of the super heavyweight category. With their inherent excess fat presence, the total
representation of group D was 14% of the full sample.

Athletes with a fat content of more than 16,9% had the lowest representation in martial arts
(6% of the total sample), which confirms a particular limiting role of high-fat content for successful
sports activities in martial arts. This level of fat content had two representatives of heavyweight
categories and seven athletes competing in overweight.

The obtained results prompted to study the composition of the body in athletes who specialize
in the striking kinds of the martial arts, by the fat content (%) in the body, which according to experts
[2, 4, 6, 11], is the central reserve for weight adjustment without loss of superior performance for
athletes. It was found that the fat content of athletes specializing in martial arts, regardless of the
stated weight category in most cases, corresponds to the reference values or fluctuates at the upper
limit of the reference values due to the peculiarities of adaptive morphofunctional adjustments of
athletes under the influence of factor periodic adjustment of body weight, which intensifies lipid
metabolism and often leads to the accumulation of excess fat [10]. Also, the maintenance of the body's
optimal composition is essential for the manifestation of physical performance. The literature [7, 8]
is known about the nonlinear relationship between the percentage of body fat on the one hand and the
specific power and maximum oxygen consumption on the other. Thus, it was found that the highest
values of the maximum specified load capacity and maximum oxygen consumption are achieved by
male athletes with fatty tissue in the range from 11,0 to 14,0%, a further increase in the percentage of
fat is accompanied by a decrease in these values [13].

Conclusions and prospects for further exploration in this direction.

1. Noting mainly mesomorphic body type athletes (both men and women) who specialize in martial
arts, and there are followed: for lightweight athletes who specialize in martial arts, the composition
of the body indicates signs of ectomorphic of the physique with a low content of fatty tissue, an
increased percentage of bone mass; for medium weight categories are preferred the features of the
mesomorphic body type; for athletes of heavy categories and super heavyweight categories,
mesomorphic body type is accompanied by a "drift" towards endomorphism of the body, with a
characteristic increase in the fat component's content.

2. Analysis of body composition suggests that the fat content of martial arts athletes has a wide range
of fluctuations and, in most cases, corresponds to the reference values. At the same time, an actual
result of the study is that athletes who had fat content exceeded each weight category's reference
values. Therefore, based solely on the average data by weight category can be considered a
confirmed pattern of increasing fat content with rising weight category of athletes in martial arts,
which prevails in the literature, which is confirmed by correlation analysis, which also indicates a
significant relationship between fat content and total body size - body weight (r = 0,84; p <0,05)
and its length (r = 0,49; p <0,05).

3. Simultaneously, the analysis of the variability of the fat content indicator in the groups of athletes
selected by weight category refutes this statement. The coefficient of variation (V, %) of the fat
content in all groups by weight varies considerably, exceeds the normative values (12-14%), and
indicates that a significant fat content, or, conversely, low content is inherent in athletes regardless
of body weight and weight category by the individual typological features of the body constitution.
Therefore, choosing a strategy for adjusting bodyweight should rely more on individual
typological features of the body and individual indicators of the body's composition, regardless of
weight category.
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INDIVIDUAL FEATURES OF THE PHYSICAL PERFORMANCE OF
SPORTSMEN WITH DIFFERENT TYPICAL PROPERTIES OF THE
NERVOUS SYSTEM

The article presents the research findings of individual characteristics of the physical performance of
football players with different typological properties of the nervous system. It is found that sportsmen with a
high level of individual typological properties of the nervous system achieve a high level of physical
performance in the test with a gradual increase in running speed by involving anaerobic capabilities, and with
a low gradation of typological properties, aerobic ones of the cardiorespiratory system. The opportunities of
using individual-typological properties of the nervous system of physical performance for a comprehensive
assessment of the success of football players’ game activities are substantiated.

Key words: physical performance, typological properties of the nervous system, cardiorespiratory
system, sportsmen.

Formulation of the problem. Analysis of recent research and publications. The World
Football Championship in Qatar witnessed the growth of complex tactical and technical methods and
the personal responsibility of sportsmen for the decisions made, the price of a mistake increased [1].
The requirements for the system of preparation, control and correction of the training process,
selection and competition among players have increased. Under such conditions, it becomes
necessary to search for such characteristics or properties of the sportsman’s body, which will be
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decisive in the selection and will characterize the effectiveness of game activity [2]. According to our
research findings and data from the literature, such stable characteristics can be attributed to innate
highly genetically determined individual typological properties of the central nervous system (CNS):
strength (SNP), functional mobility (FMNP) and balance (BNP) of nervous processes [3, 4, 5]. At the
same time, several convincing data were obtained regarding some regularities of physical
performance and related features of the functional state of the cardiorespiratory system (CRS) of
sportsmen [6, 7]. The problem of physiological mechanisms of interaction between genetically
determined typological properties of the central nervous system, physical performance, and features
of the central nervous system of sportsmen under conditions of extreme physical exertion remains the
most interesting and less researched for experimental physiology.

A differentiated approach to improving the training process is widely used at the stage of
higher skill in modern sports [8, 9]. The problem of organizing the training process considering the
differentiated approach in sports is sufficiently covered [10, 11]. The main direction of implementing
a differentiated approach to improving sports skills is the use of many rational options for individual
training [3, 8, 12]. At the world level and in Ukraine, there is a methodology for building and
managing the training process, which is based on considering the individual characteristics of the
state of health, physical capabilities, motor qualities, performance of technical and tactical tasks,
game efficiency, mental and constitutional features, dominance of vision, legs, brain asymmetry,
competitive style, etc. [13, 14]. It is important to note that the criteria for differentiating the training
process can be age characteristics, the level of physical, technical, and functional preparation, game
role, somatotype of the sportsman and others [15, 16, 17]. The listed criteria for differentiating the
training process are characterized by pedagogical, morphological, and psychological factors.
Specialists in the theory and physiology of sports understand that the focus of the training process is
the improvement of morpho-functional characteristics [12, 13, 16], cardiovascular and respiratory
systems [6, 7], nervous systems [3, 4, 5] and mechanisms providing muscle activity [9, 14]. However,
insufficient attention has been paid to the stable biological properties of load differentiation.

The issues related to the dynamics of the development of bioenergetic and motor qualities of
football players at various stages of improving skills have been considered in the works of several
authors [15, 16]. The studies have shown that the leading component reflecting the level of physical
fitness of football players is the aerobic component of endurance. The factor of anaerobic glycolytic
stability is the second most important factor, the third one is the reliability of the technique. According
to experts, the sports skills of football players largely depend on physical capacity, speed strength,
and speed abilities [18, 19]. Many authors indicate the dependence of game activity on the level of
physical, technical, and tactical preparedness of players [20, 21].

It should be noted that the individual typological properties of the nervous system are
characterized by a stable biological nature [3, 4, 5]. The uniqueness of each approach will be
determined by the individual typological properties of the nervous system, which are the most
informative regarding the organization of differentiation, management, and prediction of game
activity. We assume that the individual typological properties of the nervous system in sportsmen can
influence physical performance. The differences in these indicators can be the basis for solving the
problems of a differentiated approach to the management of the training process and increasing the
physical performance of sportsmen. Most scientific works have no significant information about the
characteristics and features of physical performance in highly qualified sportsmen with different
individual-typological properties of the nervous system. The theoretical and practical possibility of
using the typological properties of the nervous system to monitor the physical performance of
sportsmen has not been clarified [10, 18]. This indicates the existence of a contradiction between the
need to implement a differentiated approach to improving physical performance considering the
individual and typological features of the nervous system [22, 23, 24, 25].
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These problems determined the relevance of this work. There is a need to confirm or refute
the physiological role of genetically determined individual typological properties of the nervous
system in the formation of physical performance of sportsmen.

The purpose of the study is to establish the individual characteristics of the physical
performance of football players with different typological properties of the nervous system during
the test with gradually increasing running speed.

Research materials and methods. Individual highly genetically determined typological
properties of the central nervous system were studied, physical capacity was determined, and
functional capabilities of the central nervous system were assessed in 31 players of the professional
team of the Premier League of the Ukrainian Football Championship. The research was conducted
using the instrumental base of the Mykhailo Bosy Physiology Research Institute of Cherkasy Bohdan
Khmelnytsky National University in the track and field arena of Cherkasy.

The neurodynamic functions of the players were studied using the Diagnost-1M computer
device. Genetically determined individual typological properties, the functional mobility of nervous
processes were determined [3]. The experimental task for determining the individual typological
properties of FMNP consisted of information processing in the feedback mode. It was necessary to
differentiate positive and brake signals (geometric shapes). When the “square” shape appeared on the
screen, the subject pressed the right button, “circle” - the left button, “triangle” — ignored the signal.
In the case of a correct answer, the exposure of the next signal was shortened by 20 ms. The result
was the time needed to process 120 signals. The faster the subject performed the task involving the
differentiation of 120 signals, the higher the FMNP was.

The physical performance and reactivity of cardio-respiratory system were studied under the
conditions of a field test using shuttle running and walking. Under such conditions, the highest level
of special physical performance is achieved, the necessary, specific muscle groups are involved, and
the reactive capabilities of CRS reach stabilization (steady state) [19]. To determine physical
performance, we gave preference to the field test, since, according to the research protocol, the load
on the sportsman increases due to an increase in running speed, and not a change in the angle of
elevation of the track surface, while working on a treadmill [17].

The reactive capabilities of the CRS of football players were determined by the functional
indicators of breathing, hemodynamics, and blood lactate under conditions of physical exertion.
Sportsmen performed a shuttle test with a stepwise increase in running speed. During testing, football
players walked and ran between two chips that were 20 meters apart. The speed of walking and
running was determined by a sound signal with a gradually increasing rhythm. The test was stopped
when the sportsman did not have time to run to the chip twice. The duration of the test was 15-20
minutes and depended on the individual capabilities of the subject. Preparation for the test lasted up
to 5-7 minutes.

The research program consisted of the following stages: indicators were recorded for - 1 min.
at rest, sitting, 2 min. - standing, 3-4 min. — shuttle walking at a speed of 5 km-h?, 5-20 min. —
continuous shuttle run with a gradually increasing speed (the speed increased by — 0.5 km- h't every
minute), the initial speed was 10 km-h and further until “failure”. Recovery occurred at a walking
speed of 5 km-hto a heart rate of 120 bpm™. The individual level of physical capacity and functional
reactivity was determined by the indicators of ergometers, gas analysis, heart rate and lactate
measurements. The cardiorespiratory capabilities of the sportsmen were studied using a portable gas
analyzer “Oxycon Mobile” by Jaeger (Germany), which provided telemetric data registration.

An array of data on the activity of the respiratory system and blood circulation was formed
for each sportsman with 10-second averaging during the time of the research. During the test and
after its completion, functional indicators were recorded: test time (min.), minute respiratory volume
(Ve I-min~t) and respiratory rate (RR, breath-mint), oxygen consumption (VO2, ml-mint, ml-min-
L.kg?), volume of released carbon dioxide (VCO2, ml-min*t, ml-min?-kg™), respiratory quotient

28



Cepisa «bionoriyHi Haykm», 2023

(RQ), heart rate (HR, beats-min™), stroke volume (SV, ml.min), cardiac output (CO, I-min™), lactate
(HLa) on the 1** and 3 min. of recovery.

The obtained statistical material was processed using the Microsoft Excel 2019 computer
program [16].

Research results and their discussion. The physical performance of football players during
the shuttle test with a stepwise increase in running speed was assessed according to the indicators:
the duration of the load - T, (min), the power of work - W, in watts (W, W-kg™) and the average
running speed — V (km-h). The results of the physical capacity of football players performing shuttle
test with a gradual increase in running speed, are presented in Table 1.

Table 1
Physical performance of football players (n=31) according to the results of the shuttle test with a
gradual increase in running speed

Statistical _ Indicators of physical performance
indicators Load du_ratlon Power Speed
T, min. W, watts W, Wkg V, km-h
Min 7.49 184 2.0 12
Max 9.54 266 3.0 15
M 9.06 218 2.8 13.9
m 0.24 3.81 0.02 0.13
CV 3.5 8.5 4.7 4.9

It was found that the average running time of sportsmen in the test with gradually increasing
speed was 9.06+0.24 min., and the power of work was 218.0£3.81 W. The average running speed
that sportsmen developed during the test was 13.9+0.13 km/h. The given results indicate a high level
of physical performance of the examined sportsmen.

At rest and during the shuttle test with a stepwise increase in running speed, the functional
reactivity of the CRS of football players was studied according to the indicators: HR, Q, SV, VE,
VO2,max and HLa, the results of which are presented in Table 2.

Table 2
Indicators of the cardiorespiratory system of football players (n=31) in a state of relative rest before
performing the shuttle test with gradually increasing running speed

Functional indicators

Statistical VO2 max VCO, HLa,
indicators | HR Q 4 SV Ve 4 | mlkg® | mlkg! | mmol.

eats-min. | L.min. ml l. min. e 2 9

min. min. I

Min 176.6 20 98 127.6 47 48 6.8
Max 209.3 32 171 184.6 69 68 14.5
M 188.4 28 152 153.9 59.0 60.0 10.7

m 1.69 0.52 3.32 3.3 1.13 1.18 0.64
CV 4.3 8.9 10.7 10.5 9.4 9.3 13.3

The maximum absorption of oxygen is known to be an important indicator that determines the
aerobic capabilities of a sportsman and is most closely related to the physical performance of football
players. The value of VO, characterizes the largest amount of oxygen that a sportsman can utilize
during breathing. We showed that during an official match, football players maintained most of the
game activity in the mode of aerobic metabolism [24]. Therefore, the value of VO, characterizes not
only the power of aerobic metabolism and the functional reactivity of CRS, but is also the most
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important indicator that determines the ability of a football player to perform game tasks [26]. The
value of VO, can be an indicator that distinguishes teams by the level of preparedness and
characterizes the physical capacity and functional reactivity of the team and an individual football
player. It is believed that teams and athletes who achieve better results have higher VO values [27].
Moreover, the VO, value is a sensitive criterion of physical performance under conditions of training
loads that are aimed at increasing endurance, and is also related to the total amount of work that the
player performs on the field during the game. In our research, it was found that under the condition
of performing the shuttle test with a stepwise increase in running speed, football players absorbed
VO in the range of 47-69 ml*-min.-kg with an average value of 59.0+1.13 ml*-min?-kg, which
corresponded to the work power of 218.0+3.81 W, and the shuttle running speed of 13.9+0.14 km-h"
1

The analysis of the results of Table 2 showed that the high values of VO in football players
were consistent with other high indicators of the cardiorespiratory system - HR (188.0£1.69,
beats-min™), Q - (28.0+0.52, I-min), SV — (153.9£3.32 mL) and Ve — (154+3.32 I-mint), which
were registered during shuttle running. According to experts, qualified football players must have a
high level of aerobic capacity [26, 27]. The level of monitoring of special capacity (MSC) in football
players of the Premier League is 61.27 ml*-min*-kg on average, in football players of leading foreign
teams - 67.05 ml™-min™-kg that corresponds to the level of MSC in sportsmen specializing in cycling,
academic rowing, cross-country skiing, and middle- and long-distance running [13, 14, 16].

In previous works [24, 25], we found that football players performed up to 30% of work in
the anaerobic mode of energy supply per game, therefore it was extremely important to investigate
the state of physical performance and functional reactivity of the sportsmen’s central CRS according
to the VCO; and HLa indicators. It is necessary to consider the fact that the value of VO indicates
the functional capabilities of aerobic systems, while VCO> and HLa characterize the performance and
functional capabilities of anaerobic metabolism. Therefore, we analyzed the results of the study of
VCO, and HLa during the shuttle test. We found that the examined football players were
characterized by high values of VCO, - 48-68 ml*-min™-kg. The average value of this indicator was
60.0+1.18 ml*-min~-kg. The lactate index at the 3™ minute of recovery after performing the test with
agradual increase in running speed in the subjects varied between - 6.8-14.5 mmol-1, and the average
value was 10.7+0.67 mmol™-1.

To establish the connection between the physical performance of football players and the
characteristics of individual and typological properties of the central nervous system, we investigated
and found the average level of FMNP. The FRNP for the examined football players was 62.6 + 0.56
s. The highest indicator of FMNP was 55 s, and the lowest was 68 s. Using the method of sigma
deviations, the examined sportsmen were divided into three groups according to the FMNP indicator:
below average (<M-0.5c), average (M-0.56 — M+0.56) and above average (>M+0, 50) level of
FMNP. It was found that among highly qualified football players, 30.2% of the examinees were
assigned to the group with a higher-than-average indicator of FMNP and performed the task of
processing 120 signals in 55-58 seconds. 42.0% of all examined sportsmen were included in the group
with a medium level of FMNP. The FMNP indicator for this group ranged from -59 to 63 s, and the
average indicator was - 60.4 = 0.3 s. While 27.8% of people performed the test task of differentiating
120 signals in - 64-68 s and were assigned to the group with a lower-than-average gradation of FMNP.
We should note that typological properties are genetically determined properties of the central
nervous system. They do not change in the process of training and competitive activities of
professional football players [18]. However, at the same time, neurodynamic properties together with
bioenergetic properties and indicators of physical, technical, and tactical preparedness have an impact
on the success of football players of a high level of qualification [3, 4, 5]. To establish the connection
between the physical performance of football players and the characteristics of individual and
typological properties of the central nervous system, we performed calculations and compared
individual quantitative and qualitative indicators of the reactivity of CRS under the condition of
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performing a shuttle run with a gradual increase in its speed in groups of sportsmen with different
gradations of FMNP. The results of the study of physical performance at the level of maximum
oxygen consumption in groups with different levels of functional mobility of nervous processes are
presented in Table 3.

In the groups of football players with different gradations of FMNP, physical performance was
determined and analyzed according to the indicators of the duration of the test - T, (min), work power -
W in watts (W, W.kg-1) and the average running speed - V, (km-h').

Table 3
Physical performance of sportsmen (n=31) at the level of maximum oxygen consumption during the
test with gradually increasing running speed in groups with different functional mobility of nervous

processes

Levels of functional mobility of the nervous processes, s

Investigated indicators High Medium Low

(57.1£0.4) (60.4 £ 0.3) (65.6 £ 0.7)
T, min. 9.26 +0.18* 8.96 +0.23 7.96 +0.27

W, watts 224.3 + 3.8*# 213.5+ 3.5 214.3+3.6

W, Wkg™. 2.8 +£0.04* 2.7+0.05 2.5+0.07

V, km-h?, 15.7 £ 0.1*# 144 +£0.3 135+0.1

Note. Statistical significance of differences at the level of P<0.05 between groups B and H - *,
between B and C - #.

The presented results characterize the relationship between the physical performance of football
players and the properties of the main nervous processes. A higher level of FMNP corresponded to higher
values of physical capacity. And, on the contrary, sportsmen with a low level of FMINP were characterized
by low physical performance. For example, football players with a higher-than-average level of FMNP
during reaching the maximum oxygen consumption on average performed physical work with a power
of 224.3 + 3.8 W, which is statistically significantly more than that of people with a low level of the
studied typological property - 214.3 £3.6 W (p=0.047).

Football players with an average level of FMNP occupied an intermediate position. On average,
they developed a power of 213.5+3.5 W during the test that was statistically significantly less than that of
persons with a high degree of the studied typological property (p=0.043). Football players with a high
level of FMNP were also characterized by a statistically higher relative physical capacity, calculated
considering the sportsman’s body weight - 2.8 + 0.04 W.kg™ that is statistically more than in the group of
football players with a low gradation of the studied typological property - 2, 5+0.07 W-kg™? (p=0.037).
The duration of the load for persons with a high level of FMNP was on average - 9.26+0.18 min., while
in subjects with a low level of the investigated typological property, this indicator was statistically lower
- 7.96+0.27 min. (p=0.027). The indicators of running speed in the groups of sportsmen with a high level
of FMNP were equal to 15.7 + 0.1 km-h!, which was statistically significantly higher than that of the
subjects with a medium of 14.4 + 0.3 km-h* (p=0.031) and a low level of the studied typological property
—13.540.1 km-h? (p=0.029).

Therefore, the physical performance of football players if they perform shuttle running at the level
of maximum oxygen consumption, depends on the FMNP. Football players with high and medium levels
of FMNP were characterized by higher physical performance than individuals with low levels of the
studied typological property.

Since we have found that football players spend the main time of the game in the mode of aerobic
metabolism, it is interesting to find out the peculiarities of physical performance at the level of AT in
groups with different levels of FMINP [21]. Football players with different gradations of PMNP during
the test with a gradual increase in running speed at the level of AT were determined and analyzed for
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physical performance. The results of the physical performance of the sportsmen in groups with different
levels of FMNP under the condition of AT are presented in Table 4.

The results indicate no connection between physical capacity — duration of running T, (min.),
work power W, in watts (W, W-kg™) and average running speed V, (km.h™1) of football players and
properties basic nervous processes. The values of physical capacity were the same regardless of the level
of FMNP. No statistically significant differences were found between the indicators of duration of work,
power of work and average running speed in the groups of examinees with different gradations of FMNP
(P>0.05).

Table 4
Physical performance at the anaerobic threshold level in sportsmen (n=31) with different levels of
functional mobility of nervous processes

Levels of functional mobility of nervous processes, s
Investigated indicators High Medium Low
(57.1£0.4) (60.4+0.3) (65.6+0.7)
T, min. 7.37+0.33 7.45+0.21 7.36+0.36
W, watts 190.6+4.7 187.5+5.4 185.9+6.2
W, Wkg? 2.50+0.02 2.50+0.04 2.47+0.08
V, km-h 12.20+0.02 12.40+0.04 12.19+0.06

Therefore, the physical performance of football players if they perform shuttle running at the level
of the anaerobic threshold of oxygen consumption, is not related to the level of FMNP. Football players
with high, medium, and low levels of FMINP were characterized by the same physical capacity.

Thus, the obtained results make it possible to generalize that the physical performance of football
players under the condition of gradually increasing load at the level of VO2max is dependent on the
individual typological properties of the nervous system [24, 25, 28]. Foothall players with a high and
medium level of FMNP were characterized by higher values of physical performance. In case of
performing physical load at the level of AT, a clear dependence of physical capacity on individual and
typological properties of the nervous system was not found in highly qualified sportsmen.

The presented results characterize the peculiarities of the relationship between the physical
performance of highly qualified football players and the individual-typological properties of the main
Nervous processes.

Conclusions

1. Genetically determined typological properties of the nervous system, under the condition of
gradually increasing physical load, determine the level of physical performance and functional
capabilities of CRS of football players.

2. During the shuttle run at the VO2 max level, the dependence of physical performance on the
FMNP was found. Statistically significant higher values of T, min.; W, watts, and W-kg™ and
V, km-h of physical capacity corresponded to a high level of FMNP than in groups of
persons with a low investigated typological property (p=0.033-0.045).

3. During the performance of the test with a gradual increase in running speed at the AT level,
we obtained results that indicate the absence of a connection between the physical
performance indicators (T, min.; W, watts, and W-kg?* and V, km-h) of football players with
typological properties of the main nervous processes (P>0.05).

4. The possibilities of using individual-typological properties of the central nervous system and
physical capacity for a comprehensive evaluation of the success of football players’ game
activities are substantiated.
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Lyzohub V.S., Pustovalov V.O., Kozhemiako T.V., Bezkopylna S.V., Khomenko S.M., Shpaniuk
V.V. Individual Features of Physical Performance of Sportsmen with Different Typological Properties of
the Nervous System

Abstract and problem. The individual-typological properties of the nervous system are known to be
characterized by a stable biological nature and are the most informative regarding the organization of
differentiation, management and forecasting of game activities. It was hypothesized that the individual
typological properties of the nervous system in sportsmen can influence physical performance. The differences
in these indicators can be the basis for solving the tasks of a differentiated approach to the management of the
training process and increasing the physical performance of sportsmen.

Purpose. To determine individual features of the physical performance of football players with
different typological properties of the nervous system during the test with gradually increasing running speed.

Research methods. An individual typological property of the central nervous system, the functional
mobility of nervous processes, was determined in highly qualified football players using the “Diagnost-1M”
neurodynamic complex. Physical performance was studied under the condition of performing the test with
stepwise increasing running speed, and the functional indicators of the cardiorespiratory system were studied
with the gas analyzer “Oxycon Mobile” of the Jaeger company.

Main research results. The dependence of physical performance on the FMNP was determined under
the condition of running a shuttle run at the VO max level. Statistically significant higher values of T, min.; W,
watts and W.kg*; V, km-h' of physical capacity corresponded to a high level of FMNP than in groups of the
persons with a low studied typological property (p=0.033-0.045). During the performance of the test with a
gradual increase in running speed at the AT level, we obtained results that indicate the lack of a connection
between the indicators of physical performance (T, min.; W, watts and W.kg™; V, km-h') of football players
with typological properties of the main nervous processes. Between indicators W, W, W.kg?*; V, km-h*, no
statistically significant differences were found in the groups of subjects with different gradations of FMNP
(P>0.05).

Scientific novelty of research results. It was determined that sportsmen with a high level of FMNP
achieved a high level of physical performance in the test with a gradual increase in running speed by involving
anaerobic, and with a low gradation of the typological property - aerobic capabilities of CRS. The possibilities
of using individual-typological properties of the central nervous system and physical capacity for a
comprehensive evaluation of the success of football players’ game activities were substantiated.

Conclusions. The limit physical load at the level of maximum oxygen consumption in elite sportsmen
recognizes the level of physical performance and the participation of CRS in accordance with the individual
typological properties of the sportsmen’s CNS. Genetically determined typological properties of the nervous
system, under the condition of gradually increasing physical load, determine the level of physical performance
and functional capabilities of the central nervous system of football players.

Key words: physical performance, typological properties of the nervous system, cardiorespiratory
system, sportsmen.
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3B’S130K MI’K BETETATUBHUMMU TA HEUPOIUHAMIYHUMHU
OYHKIIAMMU Y AITEU 5-7 POKIB

B oaniii nybaikayii npedcmasneno ananiz 8ik060i OUHAMIKU CMAMUCMUYHUX I CNEKMPATbHUX
Xapakmepucmux cepyesozo pummy y hoHo8OMY pexcumi ma nicjisi BUKOHAHHS PO3YMOBO20 HABAHMANCEHHS.
3a oonomozoro incmpymenmanvrHoi memoouku «Pazazpaghy usuanu NOKAZHUKU cepyeso-cyOUHHOI cucmemu
(CCC). Memoouxoro M.B. Makxapenka docrioxcysanu pyukyionansmy pyxaueicmo (OPHII) ma cuny Hepsogux
npoyecie (CHII) y pesxcumi «nae’szanuti pummy. Y dimeii 5-6 poxie nopisHano iz 7-mu pidHumu y 8ionogios
HA po3yMO8e  HABAHMAJICEHHS 8CMAHOGIeHO  posyseoddicenicmb  peeynayii  CCC.  Obrpynmosano
63AEMO3ANENHCHICING  MidIC DIBHEM HANPYHCEHHA aABMOHOMHOI Hepeogoi cucmemu (AHC) ma cmynenem
PO3YyM08020 Hasanmasicers. Buseneno kopenayiio mioc noxasnuxamu @PHIT, CHII ma AHC.

Knrouoei cnosa: sapiabenvricms cepyedo2o pummy, po3ymose HA8AHMANCEHHSA, A8MOHOMHA HEP8O8a
cucmema; PYHKYIOHATLHA PYXIUGICHIL MA CULA HEPBOBUX NPOYECIE.

ITocTanoBka nmuranus. [louaTkoBa OCBiTa € MEPUIUM PIBHEM IMMOBHOI 3arajibHO1 CepeaHBOT
OCBITH, METOIO SIKO1 € BCEOIYHUI PO3BUTOK JAWTHHH, ii TaJIaHTIB, 3M10HOCTEH, KOMIIETEHTHOCTEH Ta
YMiHb BIJIOBIAHO J0 BIKOBHX, IHIMBIAYaIbHUX ICUXO0(I310JOTIYHUX OCOOIMBOCTEH 1 mOTpeO,
dhopMyBaHHS IIHHOCTEH, PO3BUTOK CAaMOCTIMHOCTI, TBOPYOCTI Ta JOMHUTIMBOCTI. Y HAIl 4ac s
peanizaiii nporpamu HoBoi ykpaiHChKO1 IITKOJIM HAa BUYMTEIIIB TTOKIAACHO BIIMOBIIATBHICT HE TUIBKH
3a SKICTh OCBITHBOT'O IPOIIECY, aje 1 32 BIPOBAPKCHHS 1HIMBIIYaJIbHOTO MiIXOMdY, IO MOTpPeOye
opieHTAaIlii Ha OCOOMCTICHHI BCEOIYHHMI PO3BUTOK AUTHHHU.

BaxxnuBo mam’aratu, mo AT 6-TH PIYHOTO BiKY 32 MOPGO-(PYHKI[IOHAIBHIM PO3BUTKOM Ta
J03PIBaHHAM CTPYKTYp FOJIOBHOTO MO3KY OULIBII CXOX1 Ha AiTeH S-pidyHOTO BiKY, HIK Ha AiTEH 7-MH
pokiB. Y poOoTax aBTOpiB B 001acTi cydacHoi BikoBoi ¢izionorii Ta BOO3 BuainseTses nepios
MIEePIIOro JUTHHCTBA, SIKUK TpUBaE 3 4 10 7 pokiB. OuH piK, SKUH BIAUISIE 7-pIYHUX Bl 6-TH PIYHUX
niTeid € o0coONMBO CYTTEBUM, OCKUIBKM caMe Yy 1Iieil mepioJ BinOyBaeThCs 3HAUHUUN
ncuxo(dizionoriynuii po3BUTOK. OIHI JOCTITHUKY TOTOKYIOTHCSA, 1[0 TPOTPaMU JOIIKLIHLHOT OCBITH
JOCTAaTHBO JUIsl TOTO, 00 CTUMYIIOBAaTH PO3BUTOK JAUTUHU 3 6 10 7 pokiB. BogHouac, iHII BUeHi
HaroJoIylTh Ha TOMY, L0 MporpaMa MIKUIbHOT OCBITH € 3aHAJITO CHJILHUM CTUMYJIOM, KUl MOXKe
HaBINAKd — MPHUTaJIbMOBYBAaTH TICUXOQI310JOTIYHUNA PO3BUTOK O-piyHOI JUTHHU BHACIIIOK
MepeHanpyXeHHs ii IHTeIeKTyanbHUX 1 (I3UYHUX CHJI, 110 MOKE MPU3BECTH IO MOSBH BIAXWICHD Y
po0OTI aganTalifHUX MCUXOBETETATUBHUX MEXaHI3MIB peryisuii JisulbHOCTI ii opraHizmy. OTxe,
HEJ0CTAaTHE BUBYEHHS BIKOBUX OCOOTMBOCTEH HEPBOBOI CHCTEMHU Ta MEXaHI3MIB MPUCTOCYBaHHS
JUTUHU JI0 HOBUX YMOB OCBITHHOTO TMPOIIECY MOXE CIPOBOKYBATH HETAaTUBHI 3MIHU B YCIX
(1310JIOTTYHUX CUCTEMAX Ta CIPUSATH PO3TOPTAHHIO MPOIIECIB JIe3aAanTarlii.

AHaji3 ocTraHHiX AochigxkeHb i myOuikamiii. ABToHomMHa HepBoBa cucrteMa (AHC)
pedIIEKTOPHO PETYITIOE AiSUTbHICT BHYTPINIHIX OpPraHiB Ta BITMBAE HA €MOIl Ta CAaMOMOYYTTS
JTUTHHHA. AJTanTallisl 3aJIe)KUTh Bil HEPBOBO-TYMOPAILHOTO KOHTPOJIIO, TUITY aBTOHOMHOT Perymsiii
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Ta Bil COMaTU4HO1 3pinocti autunM [1]. [IpoBigHa posb y cCTaHOBIEHHI HOPMAJIBHOTO alalTHBHOTO
pearyBaHHs OpraHi3My HaJIe)KHTh ceplieBo-cynuHHin cucremi (CCC) [2].

I'eMoauHaMiuHI Ta BEreTaTWBHI NPUCTOCYBAHHS IO CTPECOBHUX YMOB PEAJBHOTO JKHUTTS
moauan ananmizyBamu D. Lucini, G. Norbiato, M. Clerice [3]. I[lcuxoemoriiine Ta ¢i3udHe
MEPCHANPY)KEHHS, IMOB’SI3aHE 3 II0YAaTKOM HABUYaHHS Yy IIKOJI, MPU3BOIUTH JO PO3JaiB
KOMITCHCATOPHO-TIPUCTOCYBAJIbHUX BETeTAaTUBHUX MEXaHI3MIB, MOPYIICHHS SKUX, Y CBOKO Yepry,
BEJIE JI0 3HMKCHHS MPAIle3IaTHOCTL. Y JITEH CTapIIoro JOMIKUTBHOTO Ta MOJIOIIIOTO MIKUTLHOTO BIKY
1€ MIPOSIBJIIETHCS 3aMIaMOPOYCHHIMH, ICUXOEMOIIHHOI0 Ja0UThHICTIO TOIIO [4].

JloBeneHo, 1110 HAaBYAJIbHE HABAaHTA)KCHHS 3HAYHO BIUIMBAE HA 3MIHU JISUTBHOCTI CEpIls Ta
BHUKJIMKAE TOSIBY JOLUIBHOI Ta HEOOXITHOT alanTUBHOI BiMOBIL. JIUTUHA CTOMITIOETHCS HA KIHEI[h
YPOKIB, 3HIKYEThCS aKTUBHICTH i1 CCC, OCKUTBKH 3MEHIIIYETHCS y4aCTh CUMIIATUYHOT BET€TaTUBHO1
HEpPBOBOI CHUCTEMHM 1 3pOCTa€ BAroTOHIYHWM BIUIMB Ha OpraHi3M, BHCHAXYIOTbCS LEHTpaJbHI
MEXaHI3MHM peryismii AisuibHOCTL. [lapacuMmatuyHUil BIAJUT BEreTaTUBHOI HEPBOBOI CHUCTEMH
BHUKJIMKA€E TATEMYBAHHS y KOPi TOJJOBHOTO MO3KY, TOMY BUHHUKA€E PO3YMOBE CTOMJICHHS [5].

M.M. Bep6enxko ananizyBana craH CCC y4HIB nepmux KjaciB y npoleci IuchMa 1 BUSBHIIA,
110 Y IT1JT Yac CIIOKOI0 BereTaTUBHA PETYJIALIS CEPLEBOr0 PUTMY JITeH € HECTIIKOI0, B Hilf IepeBaXkae
MapacuMIIATUYHUI BIUIMB; Y 6-pluHUX MIKoJApiB mia yac nuckMa CCC HaBaHTa)keHa OUIbIle, HDK Y
7-piunnx[6]. CrekTpanbHUi aHai3 BapiabeabHOCTI ceprieBoro putMy pociaimkysamu G.S. Mela, A.
Malliani [7]. J.C. BopomaeB 3’sicOByBaB B3a€MO3B’S3KH MDK IMOKa3HHKaMH BapiabEIbHOCTI
CEPIICBOTO PUTMY MIIJTITKIB Ta IHITUMHA KOMIIOHEHTaMHU TICUX0 B1310J0TT9HOTO cTaHy. [8]. 3a manumMu
B.B. bepexnoro, B.I'. Kozauyka, [.b. Opmioka, G. Mela cBoeyacHe BHSBIEHHS TOPYIICHb
BETreTaTUBHOI HEPBOBOI PETYJIAIIT 3MEHIITYe HMOBIPHICTh MOSIBH PO3JIa/IIB aIallTAIlIHHIX MEXaHI3MIB
y XOJi HaBaHTa)keHb Ta 30epirae mpane3gatHicTe [4, 7]. OmHuMm i3 MeToAiB MPODUIAKTHKA
3aXBOPIOBaHb 1 MIJIBUILICHHSI aaNTAI[ITHUX MOYKJIMBOCTEH OPraHi3My € 3HKECHHSI TICUX0EMOIIIHHOTO
HaIpY>KEeHHsI, 3MEHIIIEHHS CTpeCy 1 perymoBanHs aisibHocTi AHC.

BusiBjieHHsI paHillle HeBPeryJbOBAHMX YACTHH 3arajbHOro nutaHHs. [IpoBeneHwmii
aHai3 JIiTepaTypy MOKa3as, o peryisTopHi BiactuBocti AHC B ymMoBax po3yMOBOi IisITBHOCTI y
JiTel 5-7 pokiB € HEe M0 KIHIM 3’ICOBaHUMHU. TOMYy IOCHTIDKEHHS Ta OIliHKA OCOOJWBOCTEH
perynaropHux (yHKIIH cepleBoro puTMy Ha OCHOBI BpaxyBaHHS OCOOJIMBOCTEH OCHOBHHX
HEPBOBHX IPOIIECIB € HAraJIbHOIO IIPOOIEMOI0 BIKOBOT (Di310JI0TiT Ta MEAUIIMHHU.

Meta. BcTaHOBUTH 3B'S30K PETYISTOPHUX MEXaHI3MIB aBTOHOMHOI HEPBOBOi CHUCTEMH 3
(YHKIIOHATBHOIO PYXJIMBICTIO Ta CHUJIOK HEPBOBHX MPOILIECIB AiTel 5-7 POKIB 32 YMOB BUKOHAHHS
PO3yMOBOTO HaBaHTAKEHHS.

OrJisi1 0CHOBHOTO MaTepiajy J0cJiaKeHb. J[0CTipKeHHS POBOIWIM 3 Y4acTIO JiTei 5-7
POKIB MIATOTOBYMX I'PYI Ta MEPIIUX KIACIB AOIIKIILHUX HABYAIbHUX 3akiaiiB Micta Cymu (n=108)
y BIAMOBITHOCTI 10 BUMOT ['elabCceHChKOI ekapaiii Ta 10380y 0arbkiB. [IpuMmilieHHs, B SKOMY
Bi0yBaMCh OOCTEXKEHHS BiIMOBIIAI0 HOPMATHUBAM 3a IMapaMeTpaMu MIKPOKIIIMaTy Ta OCBITJICHHS.

Busnauenns ¢pynkuionansHoi pyxnubocti (PPHIT) Ta cunu nepBoBux nportecis (CHIT) mireit
MPOBOJMIIM Ha HeHpoauHamiuHOMY KomIuiekci «JliarHocT-1M» 3a meroaukoro Makapenko M.B.
(2019). Ockinbku Busnauerns ®PHIT ta CHII xiteii 5-7 pokiB BUSBHIOCH HEMOYIJIMBUM Y PEXKHUMI
«3BOpOTHOTO 3B’s13Ky» (Makapenko, 2011) BHAcHigOK BeTMKO1 CKJIAJHOCTI BUKOHAHHS TaKOTO
3aBJaHHS JUIsl IaHOTO BIKOBOTO MEpioJy, MU BH3HAYalld HEHPOIMHAMIYHI TMOKA3HUKH Yy PEKUMI
«HAB’A3aHOTO PHUTMY» (ITOCTYIOBO 3pocTatode HaBaHTaxeHHs) [9]. B skocTi moapasHUKIB
BUKOPUCTOBYBaIM TeoMeTpuuHi ¢irypu. Ilepen moyarkoM TecTy MpOBOAMIACH THCTPYKIiS: « Sk
TUIBKM Ha €KpaHi 3’sBUThHCS "KBaapar' — HEOOXITHO SIKOMOTa IIBHJIKO HATUCHYTH Ta BiIMYCTUTU
KHOIIKY MaJIbIIeM IIPaBoi pyKH, "K0JI0" — KHONKY MaJbIeM JiBOi pyKH, a Ha "TPUKYTHUK'" — JKO/IHO] 13
KHOIMOK HE HATUCKaTH». Y pa3i JOMYIIeHHS MOMWIOK CHiJ Oyl10 TpOJOBKYBaTH BUKOHAHHS
3aBJIaHHs, TIPALOIOYH «HAB3IOTIHY», TOOTO MICIS Mpe/ IBJICHUX MOIPA3HUKIB, 10 3YMUHKU TPUIATY.
[lepen mpoxoKEHHSM 3alIIKOBOTO TECTYy, KOKEH OOCTEKYBaHHM MICIs MPOBEJACHHS IHCTPYKTAXKY
MaB 3MOTY TOTpeHyBaTucs. TpenyBaHHs MPOBOAMIN Tipu mBUAKOCTI 30, moTiM 40 moapa3HuKiB 3a 1
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XB Ui O3HAWOMJICHHS JWTHHH 3 KOMILJICKCOM 3alporpaMOBAHUX MOJPA3HHKIB, HYacoM iX
npe.’ sBICHHS Ta 30CepePKEHHs Ha BUKOHaHHI 3aBaaHHA. Konu o6cTexxyBanuii OyB HaJlalITOBAaHHUNA
MPALIOBATH 1 HE MaB 3alUTaHb, IPUCTYIAIH JI0 IPOBEICHHS TECTY.

[Ticnst MpoXoKEHHS TeCTy Ha eKpaHi npuiaxy GikcyBaiau pe3yiabTaTd 3 iH(OpMaIli€o mpo
IIBUJKICTh TPEI'SIBICHHS HABAHTAXCHHS Ta BIJICOTKM JOMYIICHUX IMOMUJIOK. KiTbKiCHUM
nokazaukoM @OPHII Oynma MakcumanpHa IIBHAKICTh TIPEA'SABICHHS TOAPA3HUKIB, Ha SKIi
JNOCTDKYBaHUH poOWB He OuTbine 5-5,5% momwiok B maHid cepii. [Tokasuuk CHII Bigmosinas
3arajibHii ~ KUTBKOCTI ~ MOMHJIOK,  JIONMYHICHWX  OOCTeXYBAaHMM  IiJ  4Yac  BHKOHAHHS
eKCTIEPUMEHTAIBHOTO 3aBIAaHHS, BUPAXEHHX Yy BIICOTKAX BiJl CYMH NpEI'SIBICHUX CHUTHANIB.
BBaxkanu:yuM MEHIIUH BIICOTOK JOMYIIEHUX MOMMIIOK (IMiJ] Yac BUKOHAHHS TECTIB Ha HIBUAKOCTI
Bix 30 no 60 moapa3HMKIB 3a XBUIMHY), TUM Buimui piBeHs CHII (mmpane3gatHicTh TOJOBHOTO
MO3KY).

Jnia ananizy peryastopHoro BBy AHC Ha cepueBuil putM OyB BUKOPHCTAHUN METOJ
¢azarpadii, axuil npoBoaUIN 3a Jomnomororo npunany «@Pazarpad», KU BUKOPUCTOBYETHCS IS
peecTpallii Ta aHanizy eJeKTpoKapAlocurHany y (a3oBoMy MHpocTopi, Ta 0a3yeTbcs Ha aHami3l
€JIEKTPUYHHUX CUTHAIIB, SIK1 TEHEPYIOThCS CepLeM M1 Yac oro po6oTu. BuzHaueHHs aMILTITYTHO -
HIBUKICHUX MapaMeTpiB YCIX €JIEMEHTIB eNeKTPOKapIOCUTHATY JaBaj0 MOMJIHMBICTb 3 TOUHICTIO
OIIIHUTU 0COONMMBOCTI enekTpokapaiorpamu [10]. JIns XapakTepUCTHUKU PETYISTOPHUX (DYHKI[IH
AHC Tta QyHKIII0HAIBHOTO CTaHy OpranizMmy nposoawin aHani3 cnekrpanbaux (LF, HF, LF/HF) ta
cratuctuaaux (SDNN, RMSSD, YUCC, AMo, Mo, IN) moka3HUKIB CEpIEBOTO PUTMY. 3aImC
€JIEKTPOKAPII0TPpaMu 3AIMCHIOBAIIN y CTaH1 CIIOKOIO custun (1 XB.), mepe; BUKOHAHHSM 3aBJaHHS Ta
Ha BIIHOBIIOBAJIbHOMY eTami. BusBieHHs apTedakTiB mpoBoauiu 3a Kputepiem Jlikcona. Ha
HOPMAJIBHICTh pO3MOJUTY maHi nepeBipsi kputepiem I[llamipo-Yinka. OCKUTbKH TiepeBaXkHa
OUTBIIIICTh OTPUMAHUX HAMU JIaHUX B CHJTY PI3KOi aCUMETPUYHOCTI MAJIOTO CTYICHS TUCKpETU3allii
He Mornajana MiJ 3aKOH HOPMaJIbHOTO PO3MOALTY, TO /ISl MapHUX MOPIBHIHb MU BUKOPHUCTOBYBAIU
KpuTepii BinkokcoHa, a 1yisi HemapHuX — KpuTepid ManHa-YiTHI 3 KOPEKITiEr0 HemepepBHOCTI [12,
12, 13, 14, 15]. CratnuHa BipOTiIHICTh PI3HMIL BBaKayacsa 3HaunMoro npu P<0,05 1 menmre. s
BCTAHOBJICHHSI HASIBHOCTI 3B’ A3KY MK 3MIHHUMHU BUKOPHUCTOBYBAIM PAHTOBUHN KOS(IITIEHT KOPEIAIIiT
CmipMmeHa.

PesynbTaTi gociigxeHHsi. Biomo, 1m0 3a MOKa3HUKAMU PETYISIii CEpLEBOr0 PUTMY
MOXHa aHaJII3yBaTHU CTaH HEHpOryMopaabHUX MexaHi3MiB. [lep 3a Bce 11e BITHOCUTBHCS /10 OIIHKH
ToHycy 1 peaktuBHOCcTi AHC Ta y4acTi HaJ cerMEHTapHUX CTPYKTYp y Peryislii BereTaTMBHUX
bynxkii [16].

Pe3ynbraTtu JOCHKEHHS PETYISIIii CepIIeBOTO PUTMY Y JliTel 5-7 poKiB y (GOHOBOMY PEXKUMI
Ta Micis pO3yMOBOTO HABAHTAXKEHHS HaBeIeHO y Tabnuii 1. 3 Tabnuili BUAHO, IO PEeaKiiii CepieBoro
pUTMY Y HiTell 5-piyHOTO BIKY MAarOTh JesiKi OCOOJIMBOCTI 32 CHEKTPAIbHUMHU Ta CTATUCTUYHUMHU
MOKa3HUKaMH, SKi Oynu 3apikcoBaHi mepesl MOYaTKOM PO3yMOBOTO HABAHTAXKEHHs Ta MICIs HOTO
3aBepUICHHS.

[IpuBepTaroTh yBary CTaTUCTUYHO 3HAUYYII BIAMIHHOCTI aKTHUBAIlil CUMIATHYHOTO BIALTY
AHC, sixi Oynu 3adikcoBaHi nepei BAKOHAHHAM 3aBaaHHs (puc. 1), 0co01MBO, 32 CTATUCTHYHUMH
nokazHukamu AMo, TH, ta YCC, mo xapakTepu3yioTb 30UIbIIEHHS IHAEKCY HamNpyXeHHsS Ta
CeplEeBUX CKOpOYeHb. HaToMicTh, Micis PO3YyMOBOrO HAaBaHTAXEHHS Il MOKAa3HUKHU 3HAUYIIO
3MEHIIUJIUCH, III0 MOXKE BKAa3yBaTH Ha MOCIA0IeHHS CUMIIATUYHOTO BIUIHBY.

ImoBipHO, 30iMbIIIEHHS MOKa3HUKa Mo micis BUKOHAHHS 3aBJIaHHS CBITYUIIO MPO 3HUKECHHS
AKTUBHOCTI LIEHTPAILHOTO KOHTYPY YIIPaBIIiHHS.

3a nmokazHukamMu RMSSD ta SDNN He Oyno BUSBIEHO 3HAUYHIUX BIIMIHHOCTEH, MpoTe
criocTepiranach TEHACHINA 10 MOCWICHHs napacumnatuuHoro BIumBy AHC y nmiteit micns
PO3yMOBOTO HaBaHTaXKeHHs. VIMOBIPHO, caMe He3HAYHHil TapaCHMIIATHIHHUIA POSIB Mir TTO3HAYMTHCH
Ha 3MeHieHdi YCC, AMo Ta [H Ha BiZHOBIIOBAJILHOMY €Talli.
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Taoaunga 1

JlnHaMmika OKa3HHUKIB BapiaOeIbHOCTI CEPLEBOTO PUTMY Y JITeH 5-7-pidHOTro BiKYy y (hoHI Ta micis

BUKOHAHHS PO3YMOBOT'O HaBaHTAKEHHs (MeJliaHa, BEPXHil Ta HWKHIA KBapTHJII)

[Tokazuuku 5 pokiB 6 pOKiB 7 poKiB
dbon poboTa doH poboTa doH poboTta
4cCcC 92,0** 83,2 84,6 85,7 81,8 81,4
[96,7; [87,0; [92,0; [90,8; [93,3; [89,5;
82,4] 77,4] 80,2] 81,1] 77,4] 77,6]
SDNN 68,0 84,5 76,5** 81,0 67,5** 80,5
[105,8; [103,5; [115,8; [192,5; [94,3; [137,8;
52,5] 73,8] 59,0] 59,3] 38,5] 49,0]
RMSSD 68,3 107,6 82,2* 91,8 71,6* 88,3
[147,9; [120,8; [138,1; [263,6; [130,4; [141,4;
53,6] 78,1] 62,2] 64,4] 41.7] 47,3]
IH 74,5* 41,6 65,5* 47,8 59,3 63,1
(125,7; [58,6; [105,9; [80,4; [160,6; [130,1;
52,1) 28,6] 33,0] 12,2] 33,6] 18,5]
35 g* 331 29,6 31,6 29,6 31,9
AMo [44 2_’ 26,7] [44,2; [36,1; [37,9; [45,2; [40,8;
o 22,2] 26,8] 26,1] 25,0] 26,3]
650,0** 748,0 675,0 675,0 725,0 675,0
Mo [725,0; [825,0; [712,5; [725,0; [812,5; [775,0;
575,0] 625,0] 625,0] 625,0] 625,0] 625,0]
64,4 62,0 60,0* 52,4 62,0 49,7**
[77,0; [68,0; [74,3; [62,7; [70,1; [59,9;
HF 49,7] 54,2] 47,2] 45,6] 47,6] 36,9]
179,8 130,5 127,4* 78,7 148,6 73,1%*
[324,4; [221,8; [298,5; [146,1; [253,2; [113,0;
LF 69,4] 105,7] 54,4] 42,3] 51,3] 31,6]
0,40* 0,47 0,49* 0,69 0,41 0,69**
[0,76; [0,59; [0,79; [1,08; [0,88; [1,19;
LF/HF 0,24] 0,31] 0,29] 0,39] 0,25] 0,51]

[IpuMiTka: cTaTUCTUYHO 3HAYYIII BinMiHHOCTI * - p<0,05, ** - p<0,01 MK MOKa3HUKaMHU
BIJIMTOB1IHOTO BIKY Y (hOHI Ta MICJIsI BAKOHAHHS PO3YMOBOTO HAaBAHTAXKEHHS

HCC

i

O PocboTa

960

240

600

4380

360

240

120

Puc. 1. /lunamika cratuctuyHux nokasHukis BCP y hoHOBOMY pexxuMi Ta micisi BAKOHAHHS

**

PO3YMOBOTO HaBaHTa)KEHHS Y JITeH S-piuHOTO BiKY; CTATUCTUYHO 3HAUYIIi BiiMiHHOCTI (* - p<0,05,
- p<0,01) mMix XapakTepuUCTHKaMH BapiaOeIbHOCTI CEPLEBOTO PUTMY Y JiT€H 5-piyHOrO BIKY Y

¢doHi Ta micas BUKOHAHHS PO3yMOBOTO HAaBaHTAKEHHS (IOKa3aHI MeJiaHa, BEpXHIM Ta HIDKHIN
KBapTHiIi). YKCIIOB1 3HAUSHHS MMOKa3HUKa Mo 1MoKa3aHo Ha 1IKali Y MpaBopydy.
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AmHani3 cieKTpajibHUX MOKA3HHKIB, SIK1 € OUIBII YyTIMBUMH y TIOPIBHAHHI 31 CTATHCTUYHHMU,
BCTaHOBUB 3Hauymie minBuiieHHs LF/HF micns BUKOHaHHS IITbMH 3aBJAHHS, IO XapaKTEPHU3YeE
aKTHBAIII0 CHMIIATHYHOTO CyJMHHOTO LEHTPY. B TOM *e yac, mposiBHIACh TEHACHIS 10 3HWKECHHS
HU3bKOYAaCTOTHOTO Ta BHCOKOYACTOTHOTO CIIEKTPY ITiCIs BUKOHAHHS PO3YMOBOTO 3aBIaHHS, IO
MOYKE BKa3yBaTH Ha MOCIablIeHHs OapopeduieKTopHUX Ta napacumnarnyaux BrumBiB Ha CCC (puc.
2). lle moxe BimoOpaxaruch mimBumeHHsM YCC Ta iHIIMX MPOSBIB aKTHBAIli CHMIIATUYHOI
HEPBOBOI CUCTEMHU.

350 0,84

300 0,72

250 0,6

200 0,48
150 0,36
100 0,24
50 ’—[—‘ ’—H’ 0,12
0 0
LF

HF LF/HF

O®oH OPoboTta

Puc. 2. JluHaMika CHEeKTpaJdbHUX MOKAa3HUKIB y (POHOBOMY pEXHMi Ta Micias BUKOHAHHSA
PO3yMOBOT0 HaBaHTAKEHHS Y JIITEH 5-piYHOrO BIKY; CTATUCTUYHO 3HadyIli BixMiHHOCTI (* - p<0,05)
MDK CHIEKTpaJIbHUMHU XapaKTepUCTHUKAaMU BapiaOeIbHOCTI CEpLEBOT0 PUTMY Y JITeH 5-pidyHOrO BIKY
y (GoHI1 Mmicas BUKOHAHHS PO3YMOBOTO HaBaHTOKEHHs (TMOKa3aHI MeJNiaHa, BEPXHIA Ta HIDKHINA
kBapTwii). Ynucnonri 3HauenHs nokasnuka LF/HF nokazano Ha mkani Y mpaBopyd.

VY nmiteld 6-piYHOTO BiIKY TaKOXX BigOyBaBCsS BIUIUB CHUMIIATUKOTOHII ITICIISI PO3yMOBOTO
HABAHTAKCHHS, 0 MIATBEPIKYBAIOCh 3HAUYyIIUM 30UTbIIeHHSM mokasuuka LF/HF. Jlo toro x,
BCTaHOBJICHO 3Hauymie 3HwkeHHs LF ta HF kommoHeHTiB BapiabeTbHOCTI CEPLIEBOTO PUTMY ITICIIS

BUKOHAHHS 3aBAaHHS (puc. 3).
350 1,19

300 1,02
250 0,85
200 0,68

150 0,51

.
100 0,34
50 t ’—I—‘ 0,17
o 0
HF LF

LF/HF

O donH O Po6oTa

Puc. 3. JluHaMika CHEKTpalIbHUX IMOKA3HHUKIB Y (DOHOBOMY pEXUMI Ta MICIsl BUKOHAHHS
PO3yMOBOT0O HaBaHTAXKEHHS Y JIiTEH 6-piYHOTO BIKY; CTATUCTUYHO 3HaYyIi BimMiHHOCTI (* - p<0,05)
MDK CIIEKTPAJIbHUMH XapaKTepUCTUKAMU BapiaOeIbHOCTI CEPLIEBOTO PUTMY Y JITeH 6-pIYHOTO BIKY
y (oHi Ta MmiJ yac BUKOHAHHS PO3yMOBOT'O HaBaHTa)XXeHH (MOKa3aHi Me/iaHa, BEpXHIN Ta HIKHIM
kBapTuii). Yucnosi 3HaueHHs nokazHuka LF/HF nokaszano Ha mkani Y mpaBopyu.

3a CTaTUCTUYHUMM Ta BapiallifHUMU OKa3HUKAMU y AiTel 6-TH POKIB TAKOX CIOCTEpIiraBcs
napacUMIAaTUYHUNA BIUIMB, 1110, KIMOBIPHO, BKa3yBaJI0 Ha aKTUBAIIII0 MEXaHI3MIB CaMOPETYJIALLi, sKa
MIATBEPHKYEThCS 301MbIIeHHSM mokasHuka RMSSD micnsi BUKOHaHHS 3aBJaHHS Ta MOOLTI3aIlio
(GYHKIIOHATBHUX PE3EPBiB OpraHi3mMy 3a 3HauyLIUM 30u1blIeHHAM 3HaueHHsI SDNN, y mopiBHSAHHI 3
(oHOBUM pesxuMoM (puc. 4).
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250 720
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* ok
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100 630
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(o] 570
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SDNN RMSSD

(s}

O®oH 0O PoboTta

Puc. 4. JlunaMika cTaTUCTUYHUX Ta BapiallliHUX NMOKA3HUKIB Yy (POHOBOMY PEXUMI Ta MICIs
BUKOHAHHS PO3YMOBOI'0 HaBaHTa)KEHHS y JIITEH 6-pIYHOTO BiKY; CTATUCTUYHO 3HAYYIIl BIAMIHHOCTI
(* - p<0,05, ** - p<0,01) MiXK CTATUCTUIHUMH XaPAKTCPHUCTUKAMHU BapiabeIbHOCTI CEPIIEBOTO PUTMY
y JiTeill 6-piyHOro BiKYy y (pOHI Ta MiJ yac BUKOHAHHS KOTHITUBHOIO 3aBJaHHs (IIOKa3aHI MeJliaHa,
BEpXHI Ta HIKHIN KBapTuii). YucnoBi 3HaueHHs noka3Huka MO nokazaHo Ha mkaii Y mpaBopyu.

He3naune 30unpiieHHss mnokasHuka AMo micias po3yMOBOrO HAaBaHTaXEHHS TaKOX
MATBEPKYE aKTUBAI[I0O CAHMIATHIHOTO BIAIUTY HEPBOBOT CUCTEMH Ta TEHICHIIIEIO /IO T1ABUIICHHS
YCC. Ilpote 3nauynio Hwxk4e 3HadyeHH RMSSD nepen po3yMOBUM HaBaHTaKEHHSAM MOYKE TaKOXK
OTIOCEPEIKOBAHO BKAa3yBaTH Ha MTPOSIB CUMIIATUKOTOHII Ta TO3HAYNUTHCH Ha 3HIKEHHI Bap1abeTbHOCTI
CEPIICBOTO PUTMY y IIJIOMY 1 CIIPOBOKYBATH CTaTUCTUYHO 3HauyIie miasuiieHHs [H.

VY niteit 7-prunoro Biky IH € 3Hauymo BUIIKMM Mmicisi BUKOHAHOTO 3aBAaHHs (puc. 5), 110
BKa3ye Ha OUTBINY CTYMHIHb HAIPYT'H PETYIATOPHUX CUCTEM Y BIATIOBIIb HA PO3YMOBE HABAHTAXKEHHS
Ha BIIMIHY Bif JiTed S5-Tu Ta 6-Tu pokiB (1o Oyno mokaszaHo Ha puc. 1-4), y skux [H nposiBisBcs

3HAYyII[O BUIIHUM 3HAUCHHAM IIEPE] HOTO BUKOHAHHSM.
300 900

250 750

200 600

150 450

(0 TH e

SDNN RMSSD AMo Mo

OdoH OPobora

Puc. 5. JlunaMmika CTaTUCTUYHHMX IMOKa3HHUKIB Y (DOHOBOMY pPEXHUMI Ta MiCIAs BUKOHAHHSA
PO3yMOBOT0 3aBJIaHHs y JiTeHl 7-pI4HOrO BIKY; CTATUCTUYHO 3HAUYIII BigMiHHOCTI (* - p<0,05, ** -
p<0,01) MDK CTATUCTHUYHHMH XapaKTEPUCTHKAMU BapiaOENbHOCTI CEpPLEBOT0 PUTMY y AiTed 7-
pi4HOTrO BiKY y (DOHI Ta Mmiciisi BUKOHAHHS pO3yMOBOTO HaBaHTaXeHHsI (IIOKa3aH1 MeJiaHa, BEepXHiil Ta
HWKHIM kBapTUii). YucnoBi 3HaueHHs okazHuka Mo mokas3aHo Ha mkasii Y mpaBopyd.

MexaHi3MOM (YHKILIOHAJIBHOTO HANpY)KEHHs OpraHi3My € MOTHUBAlliiHE CHOHYKaHHS 10
BUKOHaHHA poOoTu. [IpuiiMaeThces, 110 MOTHBALSI TPU3BOANUTH J0 aKTHBallli MO3KOBUX CTPYKTYp, a
cepleBa JisUTbHICTh YITKO BiJoOpaxkae 3MiHU (YHKIIOHAJIBHOTO CTaHY KOPH TOJIOBHOT'O MO3KY, IO
xapakTepusye mniaBuiieHHs [H nepen BuxonanusM 3aBnanss [17]. Lle moxe omocepeaxoBaHO
CBIIYMTU TPO Te, IO y AiTed 5-TM Ta 6-TM POKIB PEryIsITOpPHAa CHCTEMa IIe HE € LUIKOM
copmoBanoio. MIMOBIpHO, 1110 BUKOHAHHS KOTHITHBHOTO 3aBJAHHS € HAJICK/IAJHUM 3aBJAHHAM JUIS
JiTel 1BOTro BiKY, 11O CYTTEBO INO3HAYAIOCh Ha Pe3yNbTaTax 1 BUKJIMKAIO iX cymepewinBicTh. He
BUKIIIOYEHO, 110 TaKe CTAHOBMIIE MOXE BKa3yBaTH Ha 3HIDKEHHs aJanTallifHUX MEXaHI3MIB Ta
PO3BUTOK Jie3aaanTalii. BcTaHOBIIEHO TEHAEHIIIO A0 MiJABUILEHHS 3HaueHHSIM AMo micns
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PO3YMOBOTO HABAaHTAXEHHS, II0 MOXE OIOCEPEIKOBAHO BKAa3yBaTH HA AKTUBHICTH IPOSIBY
LHEHTPAJILHOTO KOHTYPY VYHPAaBIiHHA Ta 30UIbIIEHHS CHJIM CEPLEBUX CKOPOYEHb, MIO0
CYHNPOBO/IKYETbCS 30UIBIICHHSIM AKTUBHOCTI CepIsl Ta HPUCTOCYBAaHHS OPraHi3My J0 PHUTMY
BUKOHYBAHOTO 3aBIaHHsA. HaTOMICTh HiTH 7-MH PIYHOTO BIKYy 3a pe3yiabTaTaMu JOCITIHKEHHS
BUTJISAJIAIH SIK OLTBII aJanTOBaHi 10 PO3YMOBOTO HAaBAaHTAKEHHS.

Pazom 3 M, 3 prc. 6 BUAHO, 10 y AiTeH 7-pidHOTO BIKY TaKOXK BiIMIYa€ThCS TCHIACHITIS 10
30utbmieHHss [H micims po3ymMOBOro HaBaHTKEHHS, MO0 MOXKE CBITYUTH TIPO TIOCHIICHHS
cummatuyHoro BiumBy. Ha aktmBamiro CCC TakoX BKa3ye CTaTUCTMYHO 3HAYYIII BiIMIHHOCTI

LF/HF o Ta micas BuKoHaHOT pOOOTH.
300 1,5

250 1,25
200 1
* *

150

100 ¥ 0,5
50 i ’—1—‘ 0,25
o 0

HF LF

LF/HF

O DoH OPoboTta

Puc. 6. JluHaMika CHEKTpalbHUX IMOKA3HHUKIB Y (POHOBOMY pEXHMI Ta MICIsI BUKOHAHHS
PO3yMOBOT'0 HaBaHTAXXEHHSI Y AITe€H 7-pIUHOTO BIKY; CTATUCTUYHO 3HAYYII1 BiAMIHHOCTI (** - p<0,01)
MDK CHIEKTPAIPHUMHU XapaKTEPUCTHKAMH BapiaOEIbHOCTI CEPIIEBOTO PUTMY Y AITEH 6-pIYHOTO BIKY
y ¢oHi Ta micas BUKOHAHHS PO3YMOBOTO HAaBaHTAXKEHHs (TMOKa3aHI MejiaHa, BEPXHIA Ta HUKHIA
kBapTwii). Ynucnoi 3HaueHHs noka3zuuka LF/HF nokaszano Ha mikani Y mpaBopyd.

Hac 3amikaBuio: ynM 3abe3nedyBanuch peryasaropHi mexanisMu AHC y oci6 5-7 pokiB mia
yac BUKOHAHHS PO3yMOBOI MisuTbHOCTI? JIJIs BIAMOBIA1 HA 1€ 3alMTaHHS MU MTPOBEJIH KOPEISAIAHAMA
aHaiiz MDK mepeMiHHUMH psgamu nokazHukiB YCC, MO ta AMO 3 HelpoauHaMiYHUMH
xapakrepuctukamu @PHII Ta CHII y BikoBuX rpymnax 5, 6 Ta 7 pokiB (Tadi. 2).

Tadoanus 2
Kopensuis HeiipouHaMIYHUX MOKa3HUKIB Ta CTATUCTUYHUX XapaKTEPUCTHK CEPLEBOTO PUTMY Y
niteit 5-7 pokiB (n=108)

®oH HapanTtaxxeHHs
[Toxa3Huku Koe@iuiqn p Koedinient P
KOpEesIii KOpEJsIii
Bik (pokn) 5 pokiB (n=36)
®OPHII vs.AMo 0,39 <0,05
CHII vs. AMo 0,52 <0,01
Bix (pokn) 6 pokiB (n=34)
CHII vs. UCC 0,41 <0,05
CHII vs. Mo -0,46 <0,01
OPHII vs. UCC -0,35 <0,05
Bix (poku) 7 pokiB (n=38)
CHII vs. UCC -0,33 <0,05 -0,35 <0,05
CHII vs. Mo 0,33 <0,05 0,32 <0,05

[TpumiTka: moka3aHi JIMiIe JOCTOBIpHI KOe(DIIEHTH KOPEesLii

42



Cepisa «bionoriyHi Haykm», 2023

VY niteit 5S-pidHOTO BiKY BCTAHOBIICHO 3B'SI30K M HeHpoauHamMivHuMU mokazHukamu OPHII,
CHIT Ta AMo Ha BiIHOBIIIOBAILHOMY eTami. MIMOBIpHO, Ile BKa3ye Ha Te, 110 BUKOHAHHS POOOTH Y
nireid, siki manu Bunmid piBeHb @PHII, Moxke mocsratucst 3a paxyHOK MOCHIJICHHS CHMITATUYHOL
naakn AHC ( p<0,05). B Toii 5xe yac, ciig BpaxyBaTH, IO 1 MIABUINEHHS KUTBKOCTI IIOMHIIOK, SIKa
BIJMIOBiJa€ HHU3BKOMY pIBHIO TIpaIe3aTHOCTI TOJOBHOTO MO3KYy TaKOXX CYTTEBO BIIMBA€E Ha
MOCHUJICHHSI TPOSIBY CHUMIATUYHOTO KOHTYpy peryismnii CCC Ta 30UIBIICHHS CHIM CEpLEBUX
ckopouensb (p<0,01).

Hnst nmiteid 6-TM pOKIB HAa TOYAaTKy BHUKOHAHHAM pPO3YMOBOTO HaBaHTaKEHHsS OyIlo
BCTaHOBJICHO CTaTUCTUYHO 3Hauymuii 38’5130k CHII 3 UCC Tta 3 Mo. Crin aymaru, mo y girei 3
HIDKYHMM PIBHEM IParie3aTHOCTI TOJIOBHOTO MO3KY BilOyBanoch nmocwieHHs ¢pyHkmionyBanas CCC,
o BukiKKano ogHouyacHo niasuiieHHs YCC (p<0,05) Ta mpurHiuyBajio mposiB mapacMMIaTUYHOL
aktuBHOCTI. lle nemoHcTpyBaB Bin’emMHUl mnokazHuk Mo (p<0,01), sxuii BigHOBIIAIBHUI 3a
MIJBUIIEHHS PIBHS CTPECY Ta 3MEHILEHHS KOHLIEHTpallli yBaru. MoKJIMBO caMe TOMY JITH 3 HU3bKUM
piBHeM CHII BukoHyBanu poOoTy 3 HalOUIBIIOIO KUIBKICTIO TOMMJIOK.

3Beprae Ha cebe yBary Toi (pakT, 110 Ha BiIHOBIIOBAIHHOMY €Tarll B3a€EMO3B 30K MK
nokazuukamu OPHIT ta YCC 3MiHIOBaBCS Ha MPOTUIICKHHM TICIS BUKOHAHHSA PO3YMOBOTO
HaBaHTaXeHHs. Ha Hamry mymMKy, e Moke OyTH TIOB’sI3aHE 3 TUM, IO Yy AiTeH 6-TH pOKiB, SKi Man
Ooutein  Bucokuit piBeHb @OPHII, poboTta peryisTopHuX MeXaHi3MIB MiJ Yac pPO3yMOBOTO
HaBaHTa)XEHHS Oyia OLIbII y3roDKEHOT0, 110 Oyio BuaHO 3a mokasHukamu YCC. Amxe BioMo, 110
YCC wmoke BHCTYNaTH IHAMKATOPOM CTpecy Ta BKa3yBaTW Ha YCHIUIHUI OMIp OpraHiamMy [0
HaBaHTaXXEHHsI, 110 MU CIIOCTEPIrajiy y IbOMY BUINAJKY Ha BiIMiHY Bix jited 3 Huxuoro OPHII. Taki
T JE€MOHCTPYBAJIM HANpPYKEHICTh HEPBOBOi CHCTEMHM Ha BIIHOBIIOBAJLHOMY €Talli, IO
MPOBOKYBAJIO MIBHUIICHHS CYJMHHOTO TOHYCY Ta 3BY)KEHHS CYIUH (Ba30KOHCTPHUKILIIO).

VY nireit 7-pi9HOTO BIKY 5K Y (HPOHOBOMY PEKHUMI, TaK 1 MiCIIs pO3yMOBOTO HaBaHTaXKEHHS OYIJI0
BCcTaHOBJIEHO Kopersaiito Mk mokazaukamu CHIT 3 YCC ta Mo. To0To, siKk 10 ToYaTKy BUKOHAHHS
TEeCTy, TaK 1 MICIS HOTO 3aBEpIICHHS B3a€MO3B 530K MK mokazHukamu CHIT ta YUCC OyB
HeraTUBHUM, 1110 BKa3ye Ha 30utbieHy YCC y mireit 3 Hu3bkum piBHeM CHII. HatomicTe BucOKmit
pIBeHb MpaIe3AaTHOCTI TOJIOBHOTO MO3KY CYNpOBOUKYyeThes 3MmeHmeHHsM YCC, o
OTIOCEPEIKOBAHO MOe BKazyBaTH Ha aktuBaiiro AHC, sxa perymioe cepreBuUil pUTM, a TaKOX
e(EeKTUBHICTh POOOTH FOJIOBHOTO MO3KY, sIKa CYIPOBOJUKYETHCS MEHILIUM HAIPYXEHHSIM OpraHizmy
y niiomy. Kopensuitinuii 38’5130k CHII Ta Mo Takox miarBepmkye Te, mo CCC niteii mporo BIKYy €
OUTBIII MPUCTOCOBAHOKO JIO 30BHIIIHIX MOJPA3HUKIB, TOMY CIIOCTEpIrajiach BHUIIA Mpale3daTHICTbh
TOJIOBHOTO MO3KY 3a PaxyHOK Y3TOJKEHOi ydacTi CHUMIATUYHOI Ta MapacUMMIATUYHOI HEPBOBOI
CHCTEMHU.

BucHOBKM Ta mnepcHeKTHBM NOJAJbLIIMX [JOCHiIKeHb. 3a pe3yiabTaTaMd HaIIOro
JOCTIIKEHHSI BCTAHOBJICHO, 110 Y JiTei 5-TH Ta 6-TH POKiB (hi310J0TTYHHUI PO3BUTOK aHATOMIYHUX
CTPYKTYp TOJIOBHOTO MO3KY, sKi BignoBimaroTh 3a DPHII nmo3piBatoTh panimie, HDK Ti, IO
BI/INIOBIJJAIOTH 33 CTAHOBJICHHSI IPALE3]aTHOCTI TOJIOBHOTO MO3KY 1 3HAXOIAThCS Ha €Tali akTUBHOTO
po3BuTKy. Take ¢izionoriune oOrpyHTyBaHHs chiBnagae 3 gociimkeHHsM O.B. barincekoi, sika
BUBYaja (I3UYHMUIA PO3BUTOK JiTEH MOMIKUIBHOIO BIKY 3 pI3HUM pIBHEM IHIUBiIyalbHO-
THUIOJIOTTYHUX BiacTuBocTeil [ 16]. OTxe, AiTh 1boro Biky 3 BucokuM pisHeM OPHII He 060B’s13k0BO
MOXYTh BoJIOJITH BucOKUM piBHeM CHII, ockuibku, mepriodyeproBo yci 3yCHIIIS LEHTPalbHOI
HEpBOBOI CHUCTEMM CHpSAMOBaHI Ha IMIBUAKICTh JudepeHmianii 30yAaMBUX Ta TaJbMIBHUX
MOJIPa3HMKIB, a Ha SIKICTb BUKOHAaHHS pPOOOTH HE BHUCTAuya€ MOTYXHOCTEH AUTAYOTO OpraHizmy.
MoBipHO, came HamMipHE pO3YMOBE HABaHTAKEHHA Ui JiTell ILHOTO BiKy BHKINKAE
po3y3rojukeHicty 'y perymanii AHC, mo y moganbimomy, B pa3i 3acTOCYBaHHs NMEpEeHAaCHYEHOT
HIKUIBHOT OCBITHBOT MPOrpaMU MOXe CTaTH NPUYMHOIO JUTs e3a4anTailii.

OCHOBH1 HEPBOBI IPOLIECH JIITEH 7-MU PIYHOTO BIKY € Kpalle MIPUCTOCOBAaHUMH JI0 BUPIILIEHHS
MOCTABJICHUX PO3YMOBHMX 3aBJaHb y IEBHOMY IIBHJKICHOMY PHUTMI, OCKUIbKH iX (i310J0TiuH1
MEXaHI3MU OTpUMalu OUIBIIMN PO3BUTOK Ta 34aTHI y OUIBIIIA Mipi MPOTHUCTOSTH 30BHIMIHIM
noJipasHUKaM. BaxxuBuM 1 HeoOXiJHUM B OpraHizallii HaB4aJbHOI'O MPOLIECY € BpaXyBaHHS BIKOBUX
3aKOHOMIpHOCTEH (PyHKIIOHYBaHHS (Pi310JIOTTYHUX CHUCTEM, (PYHIAMEHTOM SIKMX € PIBEHb PO3BUTKY
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IHAUBIAyaIbHUX Ta THIOJOTIYHUX BiactuBocTedl Bumux Bigainie [[HC giredl, a Takox
BIIPOBA/PKEHHS 0COOMCTICHO-OPIEHTOBHOTO MiJIX0/1y Y HAaBYAJIBbHUH MPOLIEC 3 METOIO MOMEPEHKEHHS
HeOa)KaHUX KOJHMBaHb (Di310JIOTIYHUX MMapaMETPiB TUTSIUOTO OPraHi3MY.
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A.S. Kolesnyk, L.I. Yukhymenko Relationship between vegetative and neurodynamic functions in children of
5-7 years

Introduction. Primary education is the first level of complete general secondary education, the
purpose of which is the comprehensive development of the child. It is important to remember that children of
6 years of age by morpho-functional development and maturation of brain structures are more similar to
children of 5 years of age than to children of 7 years.

The vyear that separates 7-year-olds from 6-year-olds is significant, since significant
psychophysiological development occurs during this period. Insufficient study of the individual-typological
features of the nervous system of children and their psychophysiological development after the educational
load and adaptation of the child to the new conditions of the child's educational process can provoke negative
changes in all physiological systems of the body and lead to maladaptation.

Purpose. Establish the relationship of the regulatory mechanisms of the autonomous nervous system
with the individual typological properties of the nervous system of children 5-7 years old, provided that the
mental load is performed.

Research methods. The determination of the typological properties of the nervous system in children
was carried out on the neurodynamic complex "Diagnost-1M™ according to the method of Makarenko M.V.
(2019). To analyze the state of the regulatory functions of the ANS on the heart rhythm, the phasagraphy
method was used, which was carried out using the Fazagraf device.

Main research results. Revealed differences in the degree of activity of the autonomic nervous system
depending on the mental load. For children 5-6 years old mental stress was excessive and provoked inconsistency
in the regulation of the cardiovascular system. In children of 7 years of age, a concerted interaction of ANS and
mental load was justified. The correlation of individual typological properties of the nervous system (FMNP and
SNP) with ANS in children of preschool and primary school age has been established.

Scientific novelty of the study results. For the first time investigated and evaluated the features of the
regulatory functions of the heart rate, depending on the typological properties of the nervous system examined
in children 5-7 years old.

Conclusions and specific projections. For children 5 and 6 years old, excessive cognitive load causes
inconsistency in the regulation of ANS. Physiological mechanisms of children 7 years of age can resist external
stimuli and adapt to the rhythm of the task. Important and necessary in the organization of the educational
process is the introduction of a personality-oriented approachin order to prevent fluctuations in physiological
parameters.

Key words: heart rate variability; cognitive load; adaptation; autonomous nervous system; individual
typological properties of the nervous system.
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MHOPIBHAHHA ®I310JIOI'TYHUX ITOKA3HUKIB, 3A AKNUMU BUBHAYAIOTH
OIBUYHY NPALE3JATHICTD NIIJITKIB I JOPOCJ/INX B IABOPATOPHUX TA
"TIOJIBOBUX"” YMOBAX

B cmammi posensoaromscs piznomanimui nputiomu ma mecmu O OYIHKU NpaAye30amHocmi
HempeHOBAHUX NIONIMKIE MA IOHUX CHOPMCMEH] 8 NOPIGHAHHI 3 HeMPeHOBAHUMU YON0BIKAMU. J]OCHiOdiceH s
Gizuunoi npayeszoamunocmi 6 ocmanHi poxku Habysac 6ce Oibul eaxciuse sHauenHs. Xowa @izuuna
npaye30amuicms AGNIAEMbCs CREYIATbHUM NOHAMMAM Qi3ionocis npayi, cnopmy, CROPMUSHOL MeOUyuHu,
BOHA BUBYACMLCSL | 6 THWUX 00AACMAX NPUKIAOHOL pizionoeii ma meduyunu (ni08OOHA Ma KOCMIHHA
Gizionocis, Knimiuna Mmeduyuna ma inwe.). Memoio Oanoi pobomu 0Oyi0 nposecmu NOPIGHSILHY
XapaKkmepucmuxy iHQOpMamusHocmi i3ioN02IUHUX NOKA3HUKIE OYIHKU  DI3uyHOl npaye30amnocmi,
OMpUMAHUX 8 J1abOPamOPHUX YMO8AX MA 3d OONOMO20I0 HAUOLNbUL NOWUPEHUX HENPAMUX MemOOUUHUX
nioxodie. byno nokasano, wo npami SuMiplo8anus Qizuunoi npaye30amHocmi ma MAaKCUMAIbHO20
CNOJICUBAHHS KUCHIO Y RIOMIMKIE BIOPIZHAIOMbCA 610 HENnpsAMux 6iOMIHHOCMAMU PIi3HOI GeIuYUHU 6
3anedchocmi 6i0 cmawny mpenosanocmi. Ilpogedeni cumnxpouni nodyooeu nemenwv cicmepesucy 4YCC ma
NOKA3HUKIE 2A3000MIHY (CROXNCUBAHHA KUCHIO [ BUOLIEHHA 8Y2NeKUCNI020 2d3y) NOKA3aU, WO NepesadcHa
Oinvwicms napamempie nemii zicmepesucy cepyesoi OiANbHOCMI 3 BUCOKUM CHIYNEeHeM KOpelioiomb 3
napamempamu  2azoobminy (r=0,80-0,97). 3asmaueno, wo 3acmocosamuii HA  OCHOBI  AHALI3Y
KUCHeBOMPAHCHOPMHOI (DYHKYII KPOBI MA PeXCUMi8 MACONEPeHOCy KUCHIO KOMNIEKCHUll nioxio 0o oyiHKu
@DYHKYIOHAIbHO20 CMAHY OpeaHi3My O00380JI8€ He MINbKU OMPUMAMU CEI0YeHHS Npo CMYNiHb Qi3uyHOl
MpeHo8aHoCmi ma npaye30amHocmi, aie maKodxiC i BUABUMU CIAOKI IAHKU 8 CUCIeMi HOCMAYaHHA OP2aAHIZMY
KUCHEM, GU3HAYAMU 1l020 Pe3ePBHI MOINCIUBOCHII.

Knrouoei cnoea: pesxxcumu maconepenecenHs KUCHIO MA 1020 CHONCUBAHMA, M'A308a OislbHICMb,
KUCHeB80-MPAHCNOPMHA (PYHKYis KPOSi.

3B’s30K nmyOJrikanii 3 MVIAHOBUMH HAYKOBO-AOCJHITHUMHM podoramu. Pe3ynbratu maHux
JOCTIPKEHb OTPUMaHi1 aBTOpaMH MpU BUKOHAHHI HaykoBo-aocaiaHoi podotn HYOBCY (kadenpa
MEMKO-010JIOTTYHUX TUCIUILTIH) Ha TeMy: "OcoOIUBOCTI COMAaTUYHUX, BICIIEPATbHUX 1 CEHCOPHHUX
CUCTeM Yy KBami(iKOBaHMX CIIOPTCMEHIB Ha pI3HUX eTamax MiAroToBKU" (HOMEp Jep>KaBHO1
peectparii 0116U001614).

AHaJi3 ocTaHHIX aociaimkensb i myOJaikamii. Bigomo [1], mo B 14-16 pokiB y miamiTKiB
BiZIOYBa€THCS MPOIIEC CTATEBOrO J03pIBaHHA Ta MOB’s3aHa 3 UM NepedynoBa HEUPO-TyMOPaIbHOT
peryssiii OCHOBHUX XKHUTTEBUX QYHKIIH opraHizmy. OnHak, came B 1iei nepio]] OUTbIIICTh MIATITKIB
MOYMHAE PEryJISIPHO 3aliMaThCs COpTOM. Y 3B’A3KY 3 IIMM Bif0ip Oa’karouMX B JUTSAUI CIIOPTUBHI
IIKOJIM, @ TAKOXK 1M00YyJ0Ba TPEHYBAIBHOTO Mpoliecy NOTPeOyI0Th CrielialIbHUX 3HaHb (i310JI0TTYHUX
0COOJIMBOCTEH I[HOrO BIKOBOTO MEpioAy, 30KpeMa BH3HAUYEHHS (YHKIIOHAIBHOT MOKIMBOCTI
CHCTeMHU 3a0€3MeUeHHs OpraHi3My KHCHEM, sKa 3yMOBIIIOE a€pOOHY ITPOTYKTUBHICTD.

IcHyIOTh pi3HOMaHITHI MPUHOMU Ta TECTU YIS OI[IHKHU TMpare3aaTHocTi [2]. YV 3B’s3Ky 3 THM,
110 OJTHUM 3 HAalOLIbII JIETKO BU3HAYaeMUX B Ipolieci poboTH pyHKuioHaNIEHUX noka3zHUKiB € YCC,
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OaraTbMa JIOCHITHUKAMH Ta MPAKTUKAMU CaMe BiH BPaXxOBYETHCS NPU BU3HAUCHHI MpaIe31aTHOCTI.
B pe3ynbraTi ekcriepuMeHTaIbHUX JocTipKkenb [ 3] Oyia BusBieHa diHiiiHa 3anexHicTh Mbk YCC o
170 ck./XB Ta HOTY>KHICTIO 30BHIIIHBOT MEXaHIYHOT POOOTH, TOMY IO B I[bOMY Jlialla30Hi y 3/I0pPOBUX
JMOeH 3HAXOMUTHCA TaK 3BaHA 30HA ONTUMAIBHOTO (YHKI[IOHYBaHHS CEPIEBO-CYAMHHOI Ta
pecmipaTopHOT CHCTEM.

OmnuM 13 3aralbHONPUHHATAX METOJIB OIIHKH MpPAale3JaTHOCTI € BU3HAYCHHS
MakcuMaibHOTO criokuBaHHs KucHIO (MCK). Ileit mokasHUK po3riisfaloTh SK iHTErPAbHUMA JUIs
XapaKTePUCTUKH MAKCHUMaJIbHOI aKTHBHOCTI OCHOBHHMX TKAaHWH 1 BEreTaTUBHUX (DYHKIIH OpraHizMy
[4].

[Ipsime BuznaueHHss MCK nipoBoiuThCs 6€3M0CepeIHbO B TAOOPATOPHUX YMOBAX, IIPU IILOMY
3aCTOCOBYIOTHCS CTYIEHEMOI0H1 MBUIIICHHSI HABAHTAKCHHSI.

VY 3B’s13Ky 3 TUM, 1m0 Take Bu3HaueHHs MCK notpebye Bia 1OCHiTHUKA NIEBHUX 3HAHb Ta
HaBUYOK, IIUPOKE 3aCTOCYBAHHS OLIHKH MPale3/1aTHOCTI TAKUM METOJIOM HE BCIM JJOCTyNHE. binbi
LIMPOKE PO3MOBCIOKEHHS oTpuManu po3paxyHku MCK 3a ¢opmynoro, siky 3amnpononyBas B.JI.
Kapnman: MCK = 2,2 PWCi70+ 1070, ma/xs [5].

B ocranHi necatupiqas OTpuMaB pO3MOBCIOKEHHS 1€ OJMH METO - "TicTepe3icHui”, SKuit
BpaxoBye mneBHe cmiBBigHomIeHHsT UCC abo iHmOro ¢i3iojJoriyHOro MOKa3HUKA i3 3MIHOKO IO
3aIaHOMY IIUKJTY TTOTYXHOCTI poOOTH (ITIBUIIICHHS BT HYJIS 70 3a/1aHO1 BEJTMYHHM, a IIOTIM 3 TaKOIO
K IIBUJKICTIO 3HM)KEHHS 10 HYJIS1) 1 103BOJISIE, KPIM 3HAU€Hb MEXaHIYHOT MOTY)KHOCTI Ta i HOXIJHHUX,
XapakTepu3yBaTl e(eKTUBHICTH MoOUIi3amii (i310J0TIYHUX pe3epBiB, EHEPreTUYHOTO pIBHS
opraizMy 1 3arajgpbHOi (I3UYHOT TMpale3TaTHOCTI, JAa€ MOXJIHMBICTh 3/IHCHIOBATH OIHKY
aJanTalifHuX pe3epBIB OpraHi3My crnopTcMeHiB nuisxoMm peectpailii 3MiH UCC 1 MOTy»KHOCTI
BHKOHYBAaHOT poOOTH, SIKi MOTIM I'padiaHO 300paKyIOTh Y BUTJISAI TaK 3BaHOI METI1 ricTepesnucy [6].
HaiiGinpmr iHGOpMAaTUBHUM, HA HAll TOTJIAM, MOXXKE OyTH BHKOPUCTAHHMM INIXiA IS OI[IHKH
(YHKIIIOHATFHOTO CTaHy OpraHi3My, 3aCHOBaHMM Ha aHali3l 3MIHM JUXaHHS, KPOBOOOITY,
kucHeBoTpaHcnopTHOi (yHkiii kpoBi (KT®K), pexxumie macomepenocy kucHio (PMK) Ta ix
perymtoBaHHs [7]. B SKOCT1 TECTOBUX HaBaHTaXXE€Hb PEKOMEH/I0BAHO 3aCTOCOBYBATH HACTYMHI: 1) /yis
BHSIBJICHHS MAaKCUMAJIBHOT aHaepoOHOI PO TyKTUBHOCTI — HaBaHTakeHHs 3 MCK; 2) myist BUsIBICHHS
MaKCUMaJIbHOT e(peKTUBHOCTI Ta ekoHOMIYHOCTI PMK — HaBaHTa)keHHS 31 ClIOKUBaHHAM KucHIO 40-
50% MCK; 3) asis BUSIBIIEHHSI MaKCUMAJIbHOT aHaepOOHOT MPOYKTUBHOCTI — KOpoTKouyacHe (1-2 xB)
HABaHTAXXEHHS CyOMaKCHMallbHOi IHTEHCHBHOCTI 13 cmokuBaHHsAM kucHiO 80-85% MCK. Ilpu
aHaii3i ocoOMMBa yBara NPHAUIAETHCA 3MIHAM B TEPEXITHUX PEKUMax — BiJ CIOKOK [0
HaBaHTA)KEHHS, Bl HaBaHTa)XKEHHsA MEHINOI IHTEHCUBHOCTI O HAaBaHTa)KEHHSA OUIBIIOL
IHTEHCHUBHOCTI, B/l HABAaHTXKCHHS JI0 CIIOKOIO (BiTHOBIIOBAJILHUIN ITEPION).

Merta pgocaimkenHs. IlpoBecTu TOpPIBHSUIBHY — XapakTEpUCTUKY 1HGOPMATUBHOCTI
(1310JI0TIUHUX TTOKA3HUKIB OLIHKK (PI3MYHOT Mpale31aTHOCTi, OTPUMAHUX B TaOOPATOPHUX YyMOBAX
Ta 3 JIONMIOMOTO}0 HAWOUIBII MOMTUPEHUX HEMPSAMUX METOAUYHHX T1IXO0/TIB.

00'exT i MeToau aociimkenHst. [IpoBoavIM MOPIBHAHHS MPAMUX 1 HEMPAMUX MAXOIIB IS
Bu3HaueHHs PWCi70 Ta MCK, ananizyBanu 3MicT "TicTepe3iCHOro” MEeTOy OILIHKH aJanTaliiHuX
pe3epBiB OpraHi3amMy, a TaKOX MPOBOJIWIM KOMIUIEKCHY OLIHKY (YHKI[IOHAJIBHUX MOXJIUBOCTEH
OpraHizmMy, 3aCHOBaHy Ha aHali31 3MiHM AuxaHHs, KpoBooOiry, KT®K, PMK Ta ix perymntoBaHHs.

Ob6ctexxeHo 14 HerpeHoBaHMX MiIITKIB 15-16 pokiB, 16 roHMX BenmocumneaucTiB Ta 18
HETPEHOBAHUX 4YOJOBIKIB 21-26 pOKIB 3a JONMOMOIOI0 Cy4aCHHX METOMIB Il BHU3HAUCHHS
CMOXKMBAaHHA KUCHIO, KUCHEBO-TpaHCIOPTHOT pyHKIIT kpoBi, PMK Ta iX KOMIOHEHTIB.

V BinnoBinHOCTI 3 mpuHIMNaMHu ['enbCciHChKOT Aeknapalii Bl JOCIIPKYBaH1 Jajld MTUCbMOBY
iH(pOpPMOBaHy 3roJly Ha 00CTEXEHHS.

BukopucroByBanu HactymHe oOmagHaHHs: perictpatop UYCC «Polar, ®innsHuin»),
razoananizatop MX 6202 (Ykpaina), Bomomerp 45084 (Himewyuuna), Bemoepromerp (Monark,
[IBemis1,) nBoxkoopanHaTHUM camonucens JJKC-2 mis mooynou ricrepesicHoi mooynosu YCC.
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Pe3yabTaTn JaocCiaizkeHHsl Ta iX 00roBopeHHsi. SIk BusiBHIIOCH (TaOi. 1), MOTYXHICTh
pobotH, sika po3paxoBana 3a TectoM PWCi7o Ta 3adikcoBana O6e3mocepeiHbo, Oylin He3HAYHO, aje
pi3HUMH. PO30DKHICTE y BeNMYMHAX TMOTY)KHOCTi, OTPHUMaHOi JBOMa CIOCO0aMHM, CKJiala B
cepennbomy Bin 14,1 no 29,4%. Haiibinpimoro pisHus Oyna i IoHUX cnopTcMeHiB. Lle cBimunTh
npo Te, mo Tect PWCi70 He 30BCiM NMpHIAaTHUN IS TOYHUX KUTbKICHUX BH3HAUeHb (I3UYHOT
MPaLe3JaTHOCTI IMIUTITKIB - CIOPTCMEHIB. [|JiT HETPEeHOBaHUX BOHA MOXE OyTH BHKOpHCTaHA JUIst
3arajibHO{ XapaKTePUCTUKU MIIBUIIICHHS MTPALe31aTHOCTI.

Tabauus 1
[Toka3HHUKH MOTYXHOCTI poOOTH, OTpuMaHi 3a TectoM PWCi170 Ta Ge3nocepeapo 3adikcoBaHi B
1abopaTOPHUX yMOBAX

Hotyxcaicts [HoTyxHicTh
po3paxoBaHa YK
[Mokazuuku / 43 TECTOM 3apeectpoBana mpu YCC A %) %
BikoBi rpymu 170 yn./xB.
PWCi170
Bt Bt
Herpenosani miiiTku 141 163 14,0
Hetpenosani 4osoBiku 178 218 12,2
IOHi1 BenocunenucTu 153 218 29,9

[IpoBeneni 3piBHSAHHSA 3HaueHb Noka3zHukiB MCK, orpumanux B 1a00paTopHUX yMOBax TU
po3paxoBanux 3a (opmynoro B.JI. Kapnmana sukopuctoByroum pesynbratd tecty PWCizo,
MOKa3aJIM JIOCTaTHRO BHUCOKY CXOXKICTh pe3y/bTaTiB Y HETPEHOBAHUX IMJUTITKIB 1 YOJIOBIKIB, ajie JJIs
IOHUX BEJIOCHUIICANUCTIB PI3HUIISI 3HAYCHBb BUSBUIIACS BUCOKOIO (Tabi. 2). OcTaHHE CBIAYUTH IPO TE,
o0 HEoOXITHO O00epe)HO BIJHOCHUTHCH IO IHTEpIpeTalii pe3yabTaTiB OIHKA (Pi3UYHOT
Mpale3AaTHOCTI IOHUX CIOPTCMEHIB, OTPUMAHUX PO3PAaXyHKOBUM METOJOM. T0OTO, y TUX BUIIA/IKAX,
KOJIM po3paxyHKoBi 3HaUeHHsI MCK BUKOPUCTOBYIOTHCS JUTsl aHAITI3Y TepeBar aeépoOHHUX MPOIIECIB y
CIIOPTCMEHIB, sKI KOHKYPYIOTh Yy BiOOpi KpamuX, a TaKo>X KOJM BOHHM BKJIFOYAIOTHCS B aHAII3
HAayKOBHX IHTEpIIpeTallii, micias skux (axiBii (GOpMyIIIOOTh MEBHI BUCHOBKH, MOKHA BBa)KaTH
TaKMMH, 1110 HE BiANOBINAIOTh AIHCHOCTI.

Tabamnus 2
[TopiBusuns 3nauens MCK 3a popmynoro B.JI. Kaprimana Ta BUMipSHHX IPSIMUM METOJIOM Y
PI3HHX T'PYI 0Ci0, IKi BUKOHYBaJIM POOOTY Ha BEJIOEProMeTpi

Bikosi rpyn Po3paxoBaHe 3HaYCHHS BumipsiHe 3HaYeHHS A%) %
MJI/XB MJI/XB.KT MJI/XB MJI/XB.KT
Herpenosani mitiTku 2100 36,3 2260 39,3 6,15
HerpenosaHi 4oyioBiku 2550 35,0 2715 38,8 9,41
IOni1 BenocunenucTu 2420 37,2 3025 45,8 19,9

Mu npoanainizyBainu B3aeMo3B'a30k 3MiH UCC 1 OTYKHOCTI BUKOHYBaHO1 pOOOTH, SIKI TOTIM
rpa¢iuHO 300paXxyIOThCs Y BUIJISI1 TaK 3BAHOI METII ricTepe3ncy.

TectyBaHHs MPOBOAUTHCS y Takiil MOCTIIOBHOCTI: PIBHOMIPHO MiJBUINYIOTh MOTYXHICTh
(HampukJsa, KokHy XB. Ha 33 BT) 10 Touku peBepcy (Hampukiaza, 230 Br) i3 moBepHeHHAM (i3
3aJJaHOI0 MIBUJKICTIO) JI0 HYJs. 3 JOIOMOTOI0 JBOXKOOPIMHATHOTO caMomucis abo rpadiuHo
OyayeThes eI rictepe3ucy (MpuKIIaj npeacraBieHuid Ha puc. 1). [louaTok 3HUKEHHS MOTY>KHOCTI
(peBepc) 3amaeTbes 00 3a NOCSITHEHHSIM MEBHOI MOTYXXHOCTI poboTu (Hampukian, 230 BT), abo 3a
3Ha4eHHsM (Qi3ionoriynoro napamerpy (Hanpukian, YCC=150 c/xB).

Ha mincraBi ananizy netii ricrepesucy "moTyxHicTb - UCCy» 301iCHIOETHCS OLIHKA PI3HUX
KOMIIOHEHTIB K (Di310JIOTIYHOT peakilii OpraHiamy, TakK 1 XapaKTepUCTHK, IO BH3HAYAIOTh
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MOTYXKHICTh poboTH (puc. 2). Y CTpYKTypi MeTiIi BUOKPEMIIIOIOTh KUIbKa A1arHOCTUYHUX JUITHOK
(da3), 3a aHami30M PI3HUX KOMIIOHEHTIB SIKHX 1 OLIHIOKTH aJaNTAIliifHI MOXJIMBOCTI OPTaHi3MY.
W (Br)

ﬂk

MOMeHT

f(n),ucc (c'l, MUH pesepca T (Mun)

MOMEHT

>

pPEBEDPCA T (MI/IH)
Puc. 1. Jlunamika MOTYXHOCTI BHKOHYBaHOi poOOTH (BepxHs ydacTuHa pucyHKy) Ta YCC
(HMOKHS YacTHHA) B MPOIIEC] TECTYBAHHS.

f(n) UCC (¢!, mun™)
A

Ki| 170 K
____________________________ -
ro_ - I /// |
7
Byf i~ LN :
I B |
| | |
' |
| | |
EL B\ | : I
< b | I !
P A | ! '
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Puc. 2. Tletnd rictepe3ucy B abCOJIIOTHIN cUCTEM1 KOOPAUHAT

OcHoBHUMM (pa3aMu € HACTYIIHI:

1. TerepoakcenepauiiiHa - auisHka ADB, xapakTepusye Npollec BIpPALbOBYBaHHS, IO
00yMOBJIEHUI BUX1IHUM CTAaHOM OpPIaHi3My.

2. I3oakcenepauiitna ¢aza - nuisHka bB, xapakrtepusye cramicte 30utbmieHHs YCC vy
BIJINOBIJIb Ha PUPICT MOTYXHOCTI. KoTaHreHc kyta Haxuiy Ii€i JUISHKMA Bif 130J11HI 70 oci «X»
BiZjoOpaxkae IHIUBIAyalbHUN XapakTep (PyHKIIOHATBHUX PE3EPBIB OpraHi3My.
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3. I'erepoaxcenepariitna ¢aza BJl, BinoOpaxkae AMHAMIKy BUKOPUCTAHHS (PYHKI[IOHATBHUX
pe3epBiB OpraHi3aMy Ha MOYATKOBOMY €Talll 3HIKEHHs MOTYXHOCTi. KiHIleBa Touka Ii€i AiTsIHKH
XapakTepe3ye MaKCUMallbHE 3HaYeHHS ()i310JIOTTYHOTO TTapaMeTpy.

4. I3oakcenepaniiina ¢aza J{E, xapakrepusye ctaiicTb 3MiHU (Pi310710TTYHOTO TApaMeTpy MpH
3HIKEHHI TOTYKHOCTI poboTn. Kotanrenc kyra Haxwny numsaka JIE mo oci «X» BimoOpaxkae
xapaktep (QYHKI[IOHAILHOTO CTaHy OPTaHI3MY, SIKHi BU3HAYAETHCSI TIOTYKHICTIO pOOOTH, IIBUAKICTIO
BiTHOBJTFOBTHHHX TIPOIIECIB 1 CTAHOM aJITaITOBAHOCT1 OPTaHI3MY.

Ockinbku yci Touku 000X i30akcenepanionHux $a3 bB i JIE xapakTepu3yroThCs CTATICTIO
(b1310JI0TTYHOTO NTapaMeTpy MPH 3MiH1 MOTY>KHOCT1 poOOTH, TO BIIIOBIHO, IO TUIOIIA, sIKa OOMEKeHa
METJIEI0 TicTepe3ncy, Oyie BIANOBIIATH «BHYTPILIHINA poOOTI» opraHisMy (HaBaHTa)XeHHIO). SKio O
oprasizm He OyB 3MyILIEHUH 3/1IHCHIOBATH BHYTPILIHIO poOOTY, HUCX1/IHAa YaCTUHA METJ cliBnaia 0
3 BUcxinHOIO. Cama memist BijoOpakae Mepily MoxigHy mMoOurizamii (yHKI[IOHaJbHUX pPE3EepBiB
ajanTarlii opraHiamy, TOJi K HOTo TUIoIIa - APYry MOXiAHY 1€l MoOuTi3aii [8].

I'padiune 300paxkeHHs METII TICTEPE3UCy JA€E MOKIUBICTh BUAUIUTU PAJl MOKA3HUKIB, L0
XapaKTepU3ylTh O0COOIMBOCTI MOOLTI3aLli (YHKI[IOHATBLHUX PpE3€pBIB OpraHiaMy B IpoLeci
TEpPMIHOBOI afjanTaiii 10 Gpi3uuHOT pOOOTH, @ TAKOK OLIHUTH KOMIOHEHTH (PI3UYHOT Mpale31aTHOCTI.
VYci pe3yapTaTH TECTYBAaHHsS 3TPYNOBaHI JIOTIYHO 1 MIAJAIOTHCS KOMITIOTEpHIA 00poOmi i3
3aCTOCYBAaHHSIM KJIACTEPHOTO aHATIZY

Buninstorscst HaCTYIH1 NOKa3HUKU TECTYBaHHS.

|. Ilokasnuku, wo xapakmepu3yiome yHKYiOHATLHY NPOOY:

1. MBUAKICTH 3MIHM MOTYXHOCTI MEXaHIYHOi poOOTH IpeacTaBisie OO0 MOCTIMHY BEIMYUHY -
1aBHO Ha 33 BT Ha XBUIIMHY;

2. IOTYXKHICTh peBepcy XapakTepusye GyHKIIOHAIbHY MPOO0Y, SKIIO MOMEHT PEBEpCy 3a3lajeriipb
MJIAHYETHCS 3a 3HAYCHHSIM MOTY>KHOCTI MEXaHI9HO1 poO0TH;

3. 3HayeHHs ¢izionoriunoro mapamerpy (Hampukian, YCC=150 ck./XxB.) B MOMEHT peBEpCY:
xapakTepu3ye (QyHKIIOHATLHOMY TIpo0y, SKIIO pPEBEPC BCTAHOBIIOETHCS 32 3HAYCHHIM
($h1310JI0TTYHOTO MMOKA3HUKA.

Il. Iloxkasnuku, wo xapakmepu3zylomes HANPY*CEHHs OP2AHIZMY 34 3HAYEHHAM Pi3i0102i4H020

napamempy:
. mouatkoBe YCC, Ha puc.2 - Touka A;
. moporoBe YCC - Touka b1: xapakTepu3ye moyaTok iz0akceynepaniiHoi HaBaHTaXXyBaJIbHOI (a3u;
. UCC B MOMeHT peBepcy - Touka Bl;
. MakcumaibHe YCC - Touka I'1;
. UCC y MOMeHT 3aKiH4YeHHsI po0OTH - TouKa €;
. cepenre 3HaueHHs YCC 3a Bech nepioJi BUKOHYBaHOI pOOOTH.
1. Tlokasznuxu eghpexmuenocmi mobinizayii pezepsis:
1. MBUIKICTH PO3IOJIUTY CTAaHY HAIPY>KEHHS OpraHi3My B IpoLeci poOOTH - BU3HAYA€ETHCS TIIOLIECIO
ABBI'IEA, xapakrepu3ye MoO1Ti3a11ii0 PyHKI[IOHATHHUX PE3EPBIB OPraHizMy:
2. WIBUJKICTH PO3MOALTY HAIPYKEHHS - BU3HadaeThes mioiero BIT/IB;
3. mepion iHepwii - KOJM micis peBepcy mie crnocrepiraerses nigsuiieHas YCC 1 xapakTepusye yac
IHEepIIHOCT1 PEeryIsATOPHUX MEXaHI3MIB.

IV. Ilokasnuku enepeemuunux npoyecie opeanizmy):

1. 30BHIHA pobOTa, IO BIANOBITa€ HOPMOBAaHOMY 3HAuU€HHIO (Di3I0JOTIYHOTO MapaMeTpy
(HampuKJIa, OTHOMY CEpLEBOMY CKOPOUYEHHIO) MPH 3POCTaHHI MOTYXHOCTI poOOoTH (sIBJIsi€ cOO0I0
KOTaHTeHC KyTa o - BigHomeHHs O04 go O1B);

2. 30BHIIIHA po0OTa, IO BiANOBIa€ HOPMOBAHOMY 3HAUEHHIO (Di310JIOTIYHOTO MapaMmeTpy MNpH
3aKiHYeHH1 poOOTH. SIBIIsie c0O010 KOTaHTeHC KyTa [3- BinHomeHHs [A o AE);

3. HampyXeHICTh OpraHi3My nepeja HaBaHTaKeHHsIM — Bizpizok OO;

4. Hanpy>XEHICTh OPraHi3My B MOMEHT peBepcy - Biapizok O04);

5. piBeHb HaNpyKEHOCT1 OpraHi3My B MOMEHT IPUIMHEHHS Qi3u4HO0i po6oTH - Biapizok O02;
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6. MaKCUMaJIbHUI PIBEHb HANPYXEHOCT1 OPraHi3M - MOJIOBUHA JIOBXUHHU;

7. mpUpiCT piBHS HANPYKEHOCT1 OpraHi3My IiJ BILIMBOM (yHKIioHansHOI mpoou - 002 - O01;

8. koedimieHT KoOpuCHOI nii MoOUmi3amii QyHkuioHambHHX pe3epBiB opranizmy (KK/,%,
BHU3Ha4yaeThCs BigHOIeHHSIM O104 10 MOJOBUHU AOBXUHU METII);

9. 3HaueHHs pIBHS aKTHBAIlii OpraHi3My B CTaHi nepez podoToro — Biapizok AM;

10. 3HadeHHs pIBHS aKTHBAIii OpraHi3sMy Npu 3akiHYeHHI (i3myHOi poboTHM - Bimpizok [A,
XapaKTepU3ye PiIBEHb HANPYKCHHS OPTaHi3MY.

MoMeHT peBepcy TOTYKHOCTI poOOTH MOKe 3JIHCHIOBATHCS a00 TMpHU JIOCATHCHHI
3aIJTAaHOBAHOI BEJIMYMHU TOTYXHOCTI, a00 TpU JOCSITHEHHI MEBHOTO 3HA4YEeHHS (Hi3i0JOTIIHOTO
napamerpy. HallOuibln ajekBaTHUM IpU TECTYBaHH1 OCIO, fKi SIBHO BIAPI3HSIOTHCS 32 PIBHEM
aJIaTOBAHOCTI, CIJiJ] BBaXXaTW BUKOPHCTAHHS APYroro BapiaHTy, TOMY IO B I[bOMY BHUIAIKY
¢di3iosoriuHa IiHA HaBaHTaXEHHs Oy/le OJHAKOBOIO HJIsi BCiX Kareropid ocid, 10 MpoXOIsiTh
TecTyBaHHs. J[J1s1 3iCTaBICHHS pe3yNbTaTiB TECTYBaHHS B I[bOMY BHITJIKy BPAXOBY€ETHCSI 30BHIIIHS
MexaHI4yHa poOOoTa, sSIKa BU3HAYAETHCA 3HAYCHHSM BCIX MOKA3HUKIB, MO 3aJIeKaTh BiA o0cAry il
BUKOHAHHS (JI0BXKUHA, IIOMIA METI1 1 iX MOXI1JIHI1).

Jli1g nokasy iHpOpPMaTHUBHOCTI JAaHOTO METO 1y OYIJIH MTPOBE/IEHI CHHXPOHHI HOOY/I0BU TETEINb
ricrepe3ucy YCC Ta nmoka3HHKIB ra3000MiHY (CIOKMBAHHS KUCHIO 1 BUIUIEHHS BYTJIEKHUCIIOTO ra3y),
SIK1 TIOKa3aJid, M0 TepeBa)KHA OUTBIIICTh TMapaMeTpiB METJI TICTEPE3UCy CeprieBOi AISUTBHOCTI 3
BHCOKHUM CTYNEHEM KOpPETIoITh 3 mapamerpamu Tazoodominy (r=0,80-0,97). IlpoBenenmii
THTEPKOPPETAIIOHHNAN aHaAII3 MMOKa3aB, 10 OMKUCAH1 BUINE TapaMeTPpH METIII TICTePE3nCy Maihke He
MOB'I3aH1 OJIMH 3 OJHUM (KOedIieHTH Kopensuid He mnepeBuinytoTh 0,3), mo Bka3zye Ha iX
CaMOCTIHY 1H(OPMATUBHICTD 1 MOXJIMBICTH 3 iX JOTIOMOTOO OI[IHIOBATH Pi3HI CTOPOHHU CHCTEMHOT
MoOuTizaIii GyHKIIIOHATEHUX PE3EPBIB OPraHi3My MpH M'SI30Bil TisSUTBHOCTI.

Kommnexcuuit minxiz 3 ananmizom KT®K ta PMK 103BoMB BUSBUTH JTaHKH, 110 OOMEKYIOTh
MOCTauyaHHs OPraHi3My KMCHEM Ta MOB’s3aHy 3 HUM Mpale3JaTHICTb.

B sikocTi 300paxkeHHs iepeBar KOMIUIEKCHOTO METO Ty HaBeaeMo rmopiBHsAHHS 3MiH PMK nB0oX
IOHMX CIIOPTCMEHIB OJTHAKOBOi KBajidikallii, y SKHX MaKCUMaJIbHa IIBUKICTh CIIOKUBAHHS KUCHIO
Oyma Maibke oaHakoBoio (puc. 3), xouya (GYHKII JUXaHHS, KPOBOOOI'y Ta MEXaHI3MH, IO
3a0e31e4yIoTh i1 Oy piI3HUMU.

Tax, OuTbIll HU3bKA MIBUJAKICTh TPAHCIOPTY KUCHIO 3MIIIAaHOIO BEHO3HOIO KPOB’I0 Y IOHOTO
cropTcMeHa B. cBigumia mpo Kpairy yTHIII3allilo KUCHIO MpalouuMu M’ s3amu. Husbka Hanpyra
TYT KHCHIO BKa3yBaJia PO OUIBIIUHN CTYITiIHb TKAHUHHOI TMOKCIi. BibI1 eKOHOMIYHOO Y CTIOPTCMEHA
B. BusBunace (yHKIS 30BHINIHBOTO AWXaHHS (BUCOKHUN KOE(DIIIEHT BUKOPHUCTAHHS KHCHIO B
TKaHWHAX Ta HU3bKUI BEHTUWISIIIIMHUEN eKBIBaJICHT (puc. 4).

Kpama yrumizamis KMCHIO TKaHMHaMH Ta OUIbIlla €KOHOMIYHICTh 30BHIIIHBOTO JAWXAHHS
MIPU3BEIH 10 TOTO, 10 y crioprcMena B. PMK B ninomy BusiBuBcs 611 eheKTUBHUM. AHai3 3MIHU
KT®K mnokasaB, 1m0 oJHAaKOBa IIBHJAKICT TPAHCIOPTY KHUCHIO apTepialbHOI KPOB’I0 Yy FOHHX
cnoptcmeHiB JI. Ta B. nocsranace mo pizHomy.

Y cnoprcmena JI. kucHeBa emHicTh kpoBi (KEK) Oyna na 1,9% O6inbmioro, kpiM TOTO,
aprepialibHa KpOB Kpalie Oylia HacuueHa KUCHEM, 1110 MPU3BEJIO /10 OUIbII BUCOKOTO BMICTY KHCHIO
B aprepiaybHiil kpoBi (19,8 06% y JI. Ta 15,1 06% y B.). IIpu oMy xBunuHaMA 006’ €M kpoBi (XOK)
y JI. 6yB nemo menmuM, 1o 3ymoBuio Outbin Hu3bkuii HE. binpmmit XOK y B. nocsrascs
3[aTHICTIO ceplis 3ade3neuyBatu yaapuuit 06’em (YO), no 156 mua, o Ha 44 mut Oyio BHIIE, HDK Y
JI. 36inbimenHs XOK MokHaA po3risfaTu sSK KOMIIEHCYHOUMH MEXaHI3M, IO JI03BOJIUB OpPraHizMy
cnoprcMeHa B. npu HeBucokiit KEK 3abe3neunTd HEOOXiAHY MIBUIKICTh TPAHCIOPTY KHUCHIO
apTepiaNbHOI0 KPOB 10 10 TKAHHUH.

Taxkum uuHOM, I0HHI criopTCMeH B., He TUBISUMCH Ha OUIbII HU3bKY OKCHI'€HAIIiI0 KPOBI Ta
meniy KEK, Binpizusascs Outbmioro edexrtuBHicTio PMK, 3HauHOIO 3MaTHICTIO yTHIIi3alii KUCHIO
TkaHuHaMu. Kpamia miarotosieHicts B. migTBepauiack B MOJANBIIOMY KpallUMHU CIIOPTUBHUMHU
pe3yibTaTaMH.
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OueBHUIHO,

o I TMiIBUINEHHS aepoOHOi

MPOTyKTUBHOCTI

oboro CrnoprcMcHa,

PEKOMEHTyBAJIA 3aCTOCYBATH 3aXOH Ta 3aCO0U, SIKi CIPSIMOBaHI HA MIIBUIIICHHS KUCHEBOT EMHOCTI
KpPOBI — TpEHYBaHHsS B TIPCBKHUX YMOBax, MpenapaTH, sKi MiABHIIYIOTH KUIBKICTb T'€MOTJIOOIHY.
Bkazani ¢akTopu MOKYTh JT0JIATKOBO 30UIBIINTH CIOKHBAHHS KHUCHIO y IOHOTO CIIOpTCMeHa B. Ha

350-500 mun/xB.
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BucHoBku. HaBeneHi OpHKIATM TOKa3ylOTh, W0 KOMIUIGKCHHM MiAXiJ 1O OIIIHKH
(YHKIIOHATBHOTO CTaHy [O3BOJISIE HE TUIBKM OTPUMATH CBiIYEHHS MPO CTYHiHb (i3UUHOT
TPEHOBAHOCTI Ta MPaIE3JaTHOCTI, ajlé TAKOXX 1 BUSABUTH ClHa0Ki JTaHKHM B CHCTEMi MOCTayaHHS
OpraHi3aMy KUCHEM.

BBaxkaemo, mo npoBeneHuid (i3i0NOTIYHMN aHaNi3 PI3HUX NPAMUX 1 HEMPSIMHUX METO/IB
PO3MIMPIOE HalIl YSBICHHS MPO MOKJIMBOCTI OI[IHIOBAHHS HE TUIBKM (PI3MUHOI IMpame3laTHOCTI
MIUTITKIB, ajie 1 3HAWOMUTH 3 METOIMYHUMH ITiIX01aMHU 10 BU3HAYCHHS (DAKTOPIB, SIKi Tl 0OMEKYIOTh
1 BT IKMX 3aJIe)KaTh QYHKIIOHAIBHI PE3ePBU OPTaHi3MY.

IlepcnekTHBY MOAAIBIINX AOCTi/KeHb. BUTbII 1eTambHe MUTaHHS OLIHKY MTPaNe31aTHOCTI
OpraHizMy MOXxe OyTH TIPEMETOM MOIATBIINX JOCTIIKEHb.
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Komolafe D. O., Filippov M. M. Comparison of Physiological Indicators that Determine the

Physical Capacity of Teenagers and Adults in Laboratory and ""Field" Conditions

The article explores various methods and tests for assessing the performance of untrained teenagers
and young athletes in comparison to untrained males. The main goal of this work is to conduct a comparative
analysis of the informativeness of physiological indicators used to assess physical performance, which are
measured both in laboratory conditions and with the help of the most common indirect methods.

The results show that direct measurements of physical performance and maximal oxygen consumption
of teenagers differ from results obtained using indirect methods, and this difference may depend on the level
of physical training.

The study also showed that many parameters of cardiac activity obtained from the analysis of heart
rate hysteresis loops correlate with parameters of gas exchange, such as oxygen consumption and carbon
dioxide excretion.

Based on the analysis of the function of oxygen transport in the blood and modes of oxygen mass
transfer, a comprehensive approach is used to assess the functional state of the body. This approach allows
not only to determine the level of physical training and work capacity, but also to identify possible problems
in the body's oxygen supply system and to determine the reserve capabilities of the body in this regard.

In addition, the article notes that an important part of assessing the functional state of the body is the
analysis of the oxygen transport function of the blood. This aspect makes it possible to study in detail how
blood transports oxygen to working tissues. This is important because the correct supply of oxygen is a crucial
component of physical performance.

Also, an important conclusion of the article is that a comprehensive approach to assessing the
functional state of the body can be useful for identifying weaknesses in the oxygen supply system. This can help
athletes and coaches improve their training programs and ensure optimal physical activity that can improve
their performance. Such an approach can also be useful in medical research and planning of therapeutic
measures to correct disorders of oxygen metabolism. Summarizing, this article emphasizes the importance of
an integrated approach to the assessment of physical performance and the use of blood function analysis and
mode of oxygen mass transfer to obtain more complete information about the functional state of the body.

Key words: oxygen mass transfer regimes and consumption, muscular activity, oxygen transport
function of blood.
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YUCEJBHICTh OKPEMUX I'PYII TPYHTOBOI MIKPOBIOTH 3A 111
I'EPBIIUAY, PET'YJATOPA POCTY POCJIMH I MIKPOBHOTI'O
IIPEITAPATY B PUBOC®EPI HYTY

Y cmammi nasedeno pesyrbmamu 3 0ociodicenusn naugy piznux Hopm cepoiyudy Ilanoa, pecyiamopa
pocmy pocaur Cmumno i MikpobHo2o npenapamy Puzobogim na popmysanms niowi ipyHmogoi mikpodbiomu
nocisie Hymy copmy Ilam’ame. 3’acosano, wo 3a2aibHa YuceibHicmes bakmepiii puszocgepu Hymy 8apiioe 8
3a1eHCHOCI 8i0 NO2OOHUX YMO8 Ma 8I0 BUKOPUCMANHI PI3HUX HOpM 2epbiyudy [lanoa okpemo i 8 Komniexci
3 bionoeiynumu npenapamamu. B pesynvmami nposedeHux 00CiioiceHb 8CMAHOBNIeHO Haubiibul ehexmusHe
NOEOHAHMSA Npenapamis, wo 3abe3neuye icmommue 30iNbUileHHs AKMUBHOCMI TPYHMOB0I MIKpoOiomu i K HACTIOOK
AKOCMI NPOOYKMUBHOCHI NOCIBY HYMY.

Knrouosi cnoea: mym, tpynm, mipobioma, Mikpoopeauizmu, 2epOiyuo, pezynamop pocmy pPOCIUH,
MIKpOOHUU npenapam.

IlocranoBka npodaemu. AHani3 ocranHix myOaikauniii. Huzka nocnimkeHs npucBsyeHa
3’CYBaHHIO MeXaHi3My (OpMYBaHHS CHUMOIOTHYHMI KOMIUJIEKC i3 OynbOOYKOBUMHU OakTepisiMu
BUY, (hopmyroun a30T(diKcyBaabHI OyIb00UKH 1 34aTHI 3aCBOIOBATH MOJIEKYISIpHUN a30T. barari Ha
a30T KOPEHEBI 3aJMILIKH, COJOMa HYTY J00pe pO3KIalaloThCsl Y IMOBEPXHEBOMY ILIapi IPYHTY,
30arauyrouu MOro MoKMBHUMH pedoBUHAMU [1, 2]. 3HaXOAS4YKCh MiJ BIUIMBOM PIZHOTO 33 YacoM,
IHTEHCUBHICTIO, MacIITabOM KCEHOOITUYHOTO HaBAaHTAKEHHS, IPYHT Ma€ 3MIHH 1epediry rpyHTOBUX
MPOIIECiB, 1110 MPU3BOIATH J0 NOPYIIEHHS Y (DYHKI[IOHYBaHHI MIKpOOHUX yrpynoBaHb. KinbKicHUIN
Ta SKICHUM CKJIaJ IPYHTOBOI MIKPOOIOTH BiJI3€PKANIOE CTYIIHb AHTPOIIOT€HHOIO HAaBAaHTAXKEHHS,
TOMY MO’K€ BMKOPHCTOBYBATHCS SIK TIarHOCTUYHMUU TOKA3HUK IMPH OLIHIII €KOJIOTTYHOTO CTaHy
IPYHTIB CLUIbCHKOTOCIOAAPCHKOTO pU3HaYeHHs [ 3].

Sk BimMivaroTh HaykoBUi [4, 5, 6], 3HIKeHHS (HITOTOKCHYHOCTI repOinuaiB Ha 6000BO-
pu3o0ianbHUI anapaT Moke OyTH JOCSATHYTO B PE3YJbTaTi IHTEIPOBAHOTIO IXHHOT'O 3aCTOCYBAHHS 3
peryasTopamMu pocTy POCIUH Ta MIKpPOOHUMHU MpenaparaMu. Psij BUeHUX BIIMIYaId MO3UTHBHY JIi0
010JIOTTYHMX MPENapaTiB CTOCOBHO MIIBULIIEHHS CTPECOCTIMKOCTI MOCIBIB Ta B 3pOCTaHHI aKTUBHOCTI
0000Bo-pu3o0ianpHOTO amapary [4-5]. OnmHak MOMIYK MeXaHi3My, SKHH BHU3HAa4Yae pU30ChEepHY
B3a€MOJIII0 Makpo- 1 MIKPOOpPraHi3MiB, AakTHBI3aIlil0 MeTaOOJIYHUX MPOLECIB y PpOCIUHAX,
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MIJIBUIICHHS BUAUICHHS HEIO €KCYJaTiB y I'PYHT, CTUMYJIIOBAHHS PO3BUTKY MIKPOOPraHi3MiB JUIs
yTUITi3a1ii KOPEeHEBUX €KCY/ATIB Ta MOCHICHHS MIKpOOI1OJIOTT4HOT aKTUBHOCTI IPYHTY Ma€ 3aiHATH
ginpHe Micte [7].

3Ba)KalouuW Ha 1€, BAXJIMBUM HANPSIMKOM JIOCHIIDKEHHS IHTETpOBaHOI il XIMIYHUX 1
010JI0TIYHUX MpenapariB € 3’sICyBaHHs aKTUBHOCTI MIKPOOHUX YTrpYyIOBaHb, sIKI POPMYIOTh KOPUCHY
MIKpOOIOTYy I'PYHTY Ta OepyTh ydaTh y MEPETBOPEHHI PEUOBUH y JOCTYIHI (POPMH JUIsl )KUBJICHHS
POCTIVHH.

Mera: 3’scyBatu BIUTMB pi3HHX HOpM repOimmay Ilanma, BHeCeHHX OKpeMo Ta 1o (oHY
00poOKH HACIHHS OI0JIOTTYHUMU TIpErapaTaMy — PETyASTOPOM POCTy pocinH CTUMIIO 1 MiIKpOOHUM
npenapatom Puzo0odir, Ha popmyBaHHS MIKpoOioTH 6000BO-pU300IaJILHOTO anapary HYTY COpPTY
[Tam'siTh.

Marepianun Tta Metoam aociailkeHHsl. ExcrnepuMeHTanbHy 4YacTHHY pOOOTH BHKOHAHO
ynpoaosxk 2015 — 2017 pp. y moiboBUX yMOBaxX HaBYaJIbHO-BUPOOHHYOTO BIIJULY Ta HAyKOBO-
nociigHoi Jaboparopii kadenpu MikpoOiosorii, Oioximii 1 ¢i3ionorii pocauH YMaHCBKOTO
HaI[IOHAJILHOTO YHIBEpCUTETY caaiBHUITBA. Cxema Jociiay BKIKOYajia BaplaHTH 3 BUKOPUCTAaHHSAM
repOinuay [anga B Hopmax 3,0; 4,0; 5,0; 6,0 n/ra (nitoua pedyoBrUHA — TeHAUMETaIH [8] ) okpeMo 1
no ¢oHy 00poOku HaciHHA — peryasitopom pocty pociuH (PPP) Crummno y nopmi 0,025 n/t
(xomruieke 610JI0TTYHO-aKTUBHUX CNIONYK [9] ), MikpoOHUM npenapatom (MBII) Puzo6odir y Hopmi
1,0 /T (6axrepii poauuu Rhizobiacea mtamy ST 282 [10] ) Ta CyMIIIIIIO peryasTopoM poCTy POCITHH
Crumrio 1 MikpoOHUM npenapaToM Pu3o60¢it y THX ke HopMax y rnociBax HyTy copty [lam’sats [11,
12]. Inoma 06:1ik0BOT AITAHKY cKnafana 42 M2, TOBTOPEHHS JOCTiTy — TPUPA30BE 3 CHCTEMATHIHIM
posMitieHHsaM BapiaHTiB. @aktop A — BB repoinuay [langa B pisaux Hopmax (3,0; 4,0; 5,0; 6,0
n/ra), @aktop B — BIUMB 010J710TIYHO aKTHBHUX PEYOBUH (PETyasaTop pocTy pociauH CTUMIO Ta
MIKpoOHHMIi Tipenapar Puso6odir [13].

OOk 1 TOCIIIPKEHHS 3TiqHO METOauK, ormucanux 3. M. I'pumaenko i3 crniBaBropamu [14].
Cratuctuany oOpoOKy pe3yJsbTaTiB JOCIIIPKEHh MPOBOAMIA 3a METOAaMHU JTUCIIEPCIAHOTO aHali3y,
puknageHumMu b. A. Jlocnexosum [15].

Pe3yabTaT Ta ix 0o0roBopeHHsi. Pe3ynprati 0OMIKIB 3arajibHOi YUCETBLHOCTI OaKTepid y
pusocdepi HyTY oKa3aliy, 0 BOHA BapiroBajia K 32 pOKaMH, TakK 1 B 3aJI€)KHOCTI BiJl BUKOPUCTAHHS
pizHEX HOpM TepOinuay [lanna, BHeceHux okpeMo Ta Ha ¢poHi 00poOku HacinHs PPP Ctummo 1 MBIT
Puzo6odir (tadm. 1). Tak, 3a aii aumme repoinuay [langa B Hopmax 3,0; 4,0; 5,0 1 6,0 yi/ra 3arayibHa
4yuCcenbHICTh OakTepiit y 2015 p. 3pocrana BinHocHO KoHTpoJto | Ha 27; 45; 43 135%; 3a BHeceHHs
repOiluIy B TaKMX K€ HOpMax Ha (poHI BUKOpUCTaHHS peryisaropa pocty pocinud Ctummo (0,025
1/T) — 34; 55; 48; 45% BinnoBigHO, a Ha (OHI BUKOPUCTAHHS MiKpoOHOTo npenapaty Puzo6odir (1,0
1/T) — 52; 65; 61; 54%.

3a KOMILJIEKCHOTO BUKOPHUCTAHHSA perynaropa pocty pociaut Ctummo (0,025 1/T) 3 MikpoOHUM
npernapatom Puzo6odir (1,0 1/T) Ta BHeceHHs o qanomy dony repoiuuay Ilanaa B Hopmax 3,0; 4,0;
5,0; 6,0 11/ra 3aranbpHa YMCeNbHICTH OakTepiit HyTY 3pocTtana Ha 68; 108; 80 1 55% BiqHOCHO BapiaHTy
0e3 3acTocyBaHHs Mpemnaparis (KOHTPOJIb I).

AHanoriuHa 3aJeXHICTh 13 (OpPMYBaHHSM 3arajbHOI YHCEIBHOCTI MIKPOOPTraHi3MIB Yy
puszocepi HyTy npocrexysaiacs 1 B 2016 ta 2017 pokax. Tak, y 2016 p. 3a camocriitnoi nii PPP
Crumno ta MBII Puzo0odirt 30u1bLIeHHS KUIBKOCT1 OakTepii ck1aaano 1o koHTpomo 21 126%. 3a
CYMICHOI il IIUX e MpenapaTiB KUIbKICTh OakTepiil y puzocdepi HyTy 3pocrana Ha 48%. 3a mii
010JIOTTYHUX MpenapariB CyMiCHO 3 TepOIilMI0M BiIMIYAIOC] MaKCUMalbHE 3pOCTaHHS YHCEIbHOCTI
Oaktepiit. Tak, 3a aii repOinuay [langa 3,0; 4,0; 5,0; 6,0 1/ra Ha doni MBI Puzobodir (1,0 n/1) +
PPP Ctummno (0,025 51/T) 3aranbHa 4McenbHICTh OakTepiit puzochepu HyTy 3poctana Ha 35; 94; 40 1
30%.

VY 2017 poui Bigmivanacs mojiOHa 3aJeKHICTh y pO3BUTKY OakTepiil pusochepu Hyty. Taxk,
3a camocriitHo1 A1 PPP Ctummno ta MBI Puzo6odit 301nbieHHs KUTbKOCT1 OakTepiil ckiiagano 1o
koHTpoJto 27 130%, a 3a cymicHOi 11ii — 37%. 3a fii 610JI0TTYHUX MpenapariB CyMICHO 3 TepOiluMoM
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BiIMIY4aJIOCs MaKCUMAJTbHE 3pOCTaHHS YMCeNbHOCTI OakTepiil. Tak, 3a aii repOiruay Ilanna 3,0; 4,0;
5,0; 6,0 n/ra cymicao 3 MBII Puzo6odir (1,0 n/T) + PPP Ctummno (0,025 1/t) 3aranbHa YUCENBHICT
Oaktepiit pu3ocdepu HyTY 3poctana Ha 70; 124; 71; 51% BigmosinHo.

Tabamnus 1
3aranpHa uncenbHicTh 6akTepiit (102 KYO/T rpynty) y pusocdepi HyTy 3a1eXkHO BiJl 3aCTOCYBaHHS
rep6inmay Ilanga, PPP Ctumno i MBIT Puzo6odir (haza uirinnsm)

o o o
Tep6irm Biosnoriunwmii npenapar - s =
5 5 5
0e3 010J10TUHUX MTpenapaTiB (KOHTpoJIb ) 773 1066 701
0e3 010JI0TUHUX MpenapaTiB + py4Hi
bes poI1oJIIoBaHHs (KOHTpouIb 1I) 879 1174 757
repbinuny | MBIT Puso6odir 1,0 n/t 992 1339 | 912
PPP Crummno 0,025 n/t 884 1285 888
MBIT Puzo6odirl,0 /T + PPP Ctummo 0,025 n/T 1213 1576 959
0e3 0i0JIOTIYHUX TpernapaTiB 984 1357 956
Maxna MBII Puso6odir 1,0 1/t 1170 | 1422 | 1003
3,0 m/ra PPP Ctummno 0,025 i/t 1039 1296 997
MBII Puzo6odit 1,0 /T + PPP Ctummo 0,025 n/t 1298 1439 1192
0e3 010JIOTIYHUX TIperapariB 1123 1552 1067
Manna MBII Puzo6odir 1,0 1/t 1272 | 1884 | 1339
4,0 n/ra PPP Crtummno 0,025 n/t 1197 1665 1461
MBII Puzo6odir 1,0 i1/ + PPP Ctummo 0,025 n/t 1610 2064 1570
0e3 010JIOTTYHUX TIperaparis 1107 1384 955
Manna MBII Puzo6odir 1,0 1/t 1241 | 1422 | 1173
5,0 n/ra PPP Ctummo 0,025 i/t 1144 1393 1105
MBII Puzo6odir 1,0 i1/ + PPP Ctummo 0,025 n/t 1390 1494 1196
0e3 010JIOTIYHUX TIpernaparis 1044 1237 936
[Manma MBII Puzo6odir 1,0 i/t 1189 1333 1020
6,0 /ra PPP Ctummo 0,025 i/t 1105 1255 1007
MBII Puzo6odir 1,0 i1/ + PPP Ctummo 0,025 n/t 1195 1384 1059
HIPos 76 85 98

VY 2017 poui Bigmivanacs mojiOHa 3ajeKHICTh y pO3BUTKY OakTepiil pusochepu HyTy. Tak,
3a camoctiitHoi aii PPP Ctummno ta MBII Puzo6odir 36inbmieHHs KiTbKOCTI OakTepiil ckiIaaano 10
KoHTpoJto 27 130%, a 3a cymicHoi aii — 37%. 3a Aii 610JI0TTYHUX MpenapariB CyMICHO 3 TepOiuMoM
BiIMIYaocss MaKCUMalbHE 3pOCTaHHA YHceNnbHOCTI OakTepiit. Tak, 3a aii repOinuay Ilanna 3,0; 4,0;
5,0; 6,0 n/ra cymicuo 3 MBII Puzo6odir (1,0 n/T) + PPP Ctummo (0,025 11/T) 3aranpHa 4ncenbHICTh
6akrepiit pusochepu HyTy 3pocrtana Ha 70; 124; 71; 51% BianosigHo.

VY cepenHbOMY 3a TPH POKH JOCTiKeHb 3a camocTiiHoi aii MIIb Puzo6odir Ta PPP Ctumno
CIOCTepIranocs 3poCTaHHs 3arajbHOT YUCENBbHOCTI OakTepiil y puzocepi HyTy BIJTHOCHO KOHTPOJIIO
I na 28 1 20% BignosinHo. 3a cymicHoi aii MIIb Puzo6odir i PPP Ctummo 3aranpHa 4uCEeNbHICTD
Oakrepiii 3poctaina Ha 48% (puc. 1).
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His rep6inmay [langa Ha 3aranbHy 4ncenbHOCTh OakTepiil B pu3ocdepi HyTY 3aiexana Bif
HOPMHU BHECEHHs npemnapary. Tak, 3a camocTiitHoi aii repoinuny B Hopmax 3,0 ta 4,0 51/ra KUIbKICTh
OakTepiil BimHOCHO KOHTpoIto I 30imbiTyBanacek B cepenaboMy Ha 30—47%, 3a mHopm 5,0 1 6,0 n/ra —
35 Ta 27% BiAMOBITHO.

2
2000 o N S
o < 0
o)) ~ < O
] — — TTT ~ — o0
1500 S 9 9 o2 o F i AL S 8 8 9 9 %9 3§
— ] —
S < 4 I — S < 3
(AR LA N RN ) AANA TARR
1000 I HTH T HS e HY
o MANEAANE | Ana) | ARRE §RRNR § SRR Y MARIN KRN R
I U] R A I AARA R ] AN AR
> LR B SRR B Kk N AAR] JANAE ARRRN B ARRIE AR
o (AR] BARAR NN JARAR § RRRAR RAK] LAR BARA
™ 5007 (AR VO Y LT H LY H ey -]
T \AAA N RRA 111
- ! W ] e ey {MAA N ARRE R
= MRS J ARk NARRA | RN FAAAN §ARAR | yui) ¥ KRN
g \AAl y'v'y' LAA Y'VVH \AAA FRAA (AR RAAA
(5]
S 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
BapiaHTn gocnigy

Puc 1. 3aranpHa yncenbHICTh OaKkTepiil y pu3ocdepi HyTY 3a1€KHO Bijl 3aCTOCYBaHHS repOiuay
[Tanna, PPP Ctummo i MBIT Puzo6odir (da3za upirinas, cepenne 3a 2015-2017 pp.):

1. be3 BukopucTaHHs OlONOriYHUX TpenapaTiB i repoinmay (koHTpous 1); 2. be3 BuKkoprcTaHHs 01070 YHUX TpenapariB
1 repOinumy + pydHi nmpomonoBaHHs ynpozaosx Bererauii (kontpoins II); 3. MBIT Puzo6odir 1,0 n/t; 4. PPP Ctumno
0,025 ni/T; 5. MBIT Puszo6odit 1,0 1/t + PPP Ctummno 0,025 i/T; 6. ITanga 3,0 i/ra; 7. Ianmga 3,0 n/ra, MBII Puzobodit
1,0 n/t; 8. [langa 3,0 i/ra, PPP Ctummno 0,025 ni/T; 9. Ilanna 3,0 i/ra, MBIT Puzo6odit 1,0 i/t + PPP Ctumno 0,025 5i/T;
10. ITanga 4,0 n/ra; 11. [Maxga 4,0 n/ra, MBIT Puzotodir 1,0 i/t; 12. [langa 4,0 a/ra, PPP Ctummno 0,025 si/T; 13. [Tanma
4,0 n/ra, MBIT Puzododit 1,0 i/1+ PPP Crummno 0,025 si/T; 14. [anga 5,0 n/ra; 15. [anaa 5,0 n/ra, MBIT Puzobodir 1,0
1/1; 16. Tanna 5,0 n/ra, PPP Ctummo 0,025 ni/t; 17. Ianaa 5,0 n/ra, MBIT Puzo6odir 1,0 o/t + PPP Crummno 0,025 n/t;
18. anna 6,0 n/ra; 19. [Tanaa 6,0 n/ra, MBIT Puzobodir 1,0 5i/T; 20. ITanaa 6,0 i/ra, PPP Ctummo 0,025 n/T; 21. [Tanaa
6,0 n/ra, MBII Puzo6odit 1,0 1/ + PPP Ctummo 0,025 n/T.

3a cymicHoi aii MBIT Puzo6odir (1,0 /1) i PPP Ctummo (0,025 51/T) Ta BHECEHHS 110 TaHOMY
¢dony repoinmuay [Tanna B Hopmax 3,0—4,0 n/ra KiTbKicTh OakTepidt puzocdepu HyTy 3pocTana 10
koHTpoito I Ha 55-106%. 3a cymicHoro Bukopuctanusi MbBII Puzo6odir (1,0 n/t) 1 PPP Crummno
(0,025 n/T) Ta BHeceHHs HAcTymHUX HOpM repOimuay [Tanma (5,0 Ta 6,0 n/ra) KUIBKICT OaKTepii
pusocdepu HyTYy 3pocTana 10 koHTpoiro I Ha 61 143%.

AHaJi3 OKpeMHX €KOJIOTO-TPO(IUHUX TPyN MIKpOOPraHi3MiB y pu3ocdepi HyTy IoKa3as, 1110
iX KUIBKICTh TaKOX 3ajie)kalia Bil BAKOPUCTAHHS PI3HUX HOPM TepOinuay [Tanma, BHECEHUX OKPEMO
1 Ha (oHi 0OpoOku nepen ciBOoro HaciHHA PPP Crummno 1 MBIT Puzo6odir (tadu. 1.2). Tak, 3a mii
repOinuay I[lanaa B Hopmax 3,0; 4,0; 5,0; 6,0 n/ra KiTbKICTh LETIOI030JITHYHUX MIKPOOPraHi3MiB y
puzocdepi Hyty B 2015 p. 3pocna no xkoutpomto I Ha 15; 15; 4 1 1%, kinbKicTh aMOHiI(IKYBaTbHUX
MikpoopranismiB — Ha 1; 3; 2 1 2%, HirpudikyBaabHux — 6; 8; 7 1 5%, BinnmoBigHO. 3acTOCYBaHHS
PYYHHUX MPOTOJIIOBAaHb YIIPOJOBXK BEreTaliifHOTO Mepioay CIPHUSIO 3POCTaHHIO Y pu3ocdepi HYTY
LETI0JIO30ITUYHIX MIKpoopraHi3mMiB Ha 9%, amoHibiKyBadbHUX — Ha 6%, HITpU(IKYBaIbHUX — HA
8% BIAMOBIAHO 10 KOHTpPOJIO I.

Buecenns rep6inuay [langa B Takux sxe HopMax Ha (GOHI BUKOPUCTAHHS PETYIATOPA POCTY
pocaun Ctumrio (0,025 1/T) cripusiyio 30UIbIIEHHIO KUTBKOCTI LETH0JI030JIITHYHIX MIKPOOPTaHi3MiB
Ha 20; 40; 30; 25%, amonidikyBanpHuX — Ha 3; 10; 4 1 6%, HiTpudikyBansaux — 6; 11; 10 1 6%
BIJIMOBIAHO 70 KOHTPOJIIO [.

Ha ¢oHni Bukopucranns MmikpooHoro npenapary Puzo6ogir (1,0 1/T) Ta BHECEHHS repOinugy
[Tanna B Takux e HOpMax KUIbKICTh LENION030JITUYHUX MIKPOOPraHi3MiB 3pocTtaia Ha 25; 74; 37;
28%, amoniikyBanbaux — Ha 21; 31; 13 1 21%, nirpudikyBansaux — 33; 79; 17 1 15%, BignosinHo.

KommuiekcHe BukopucTaHHs peryastopa pocty pociauH Ctummo (0,025 1/T) 3 MiKpoOHUM
npemnaparom Puzo6odir (1,0 1/T) Ta BHEceHHs 1o qaHoMy (ony rep6inuay [Tanaa B Hopmax 3,0; 4,0;
5,0 Ta 6,0 n/ra CTUMYJIOBAJIO 3POCTAHHS KUIBKOCTI LENIONO30JITUYHUX MIKPOOPraHi3MiB y
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puzocdepi Hyty — 29; 95; 54 Ta 50%, amoHidpikyBanpHuX — 24; 40; 33 Ta 15%, HiTpUbDiKyBaTEHUX

Mikpoopranizmis — 36; 90; 43 1 34% BigmoBigHO 10 KOHTPOIIO 1.
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Puc. 2. YncenbHicTs exonoro-tpodiunaux rpyn (102 KYO/r rpynty) y pusocdepi HyTy 3al1eKHO Bi
3actocyBanHs repoinuay ITanaa, PPP Ctummo i MBIT Puzo6odir (da3u usitinHs, cepeaHe 3a
2015-2017 pp.):

1. be3 BukopucTaHHs OIONOriYHUX TpenapaTiB i repoinuay (koHTpois 1); 2. be3 BukoprcTanHs 010JOTIYHUX TIpenapaTiB
i repGiumay + py4Hi mponoioBaHHs ynponosxk Beretamii (koaTpoins 11); 3. MBII Puzo6odir 1,0 n/t; 4. PPP Ctmmo
0,025 n/1; 5. MBI Puzo6odir 1,0 a/t + PPP Ctumno 0,025 ni/t; 6. [Tanna 3,0 n/ra; 7. [Manga 3,0 n/ra, MBIIT Puzo6odit
1,0 n/t; 8. Maunga 3,0 i/ra, PPP Ctummo 0,025 1/1; 9. [anga 3,0 i/ra, MBII Puzo6odir 1,0 1/t + PPP Ctummno 0,025 n/T;
10. Manna 4,0 n/ra; 11. Tanaa 4,0 n/ra, MBIT Puzo6odit 1,0 ii/T; 12. Tlanga 4,0 i/ra, PPP Ctummo 0,025 n/t; 13. Tlanaa
4,0 n/ra, MBIT Puzo6odit 1,0 n/t+ PPP Ctummno 0,025 s/T; 14. TTanaa 5,0 n/ra; 15. Tauga 5,0 i1/ra, MBIT Puzo6odiT 1,0
1/1; 16. Tlanna 5,0 n/ra, PPP Ctummo 0,025 5i/t; 17. Tlanaa 5,0 i/ra, MBIT Puzo6odit 1,0 1/t + PPP Ctumno 0,025 n/T;
18. Manma 6,0 n/ra; 19. [Manaa 6,0 n/ra, MBI Puzo6odit 1,0 si/T; 20. [anga 6,0 i/ra, PPP Ctumno 0,025 n/1; 21. Tlanga

6,0 n/ra, MBII Puzo6odit 1,0 1/ + PPP Crummo 0,025 n/T.

AHanoriyHa  3aJeXHICTh 13 (OpPMYBAaHHSAM  YHMCEIBHOCTI  ILIETIOJIO30JIITHYHUX,
aMOHI(IKyBaJIbHUX Ta HITpU(]IKYBaIbHUX MIKPOOPTraHi3MiB y pu3zocdepi HyTy MpocTexyBajacs 1 B
2016 ta 2017 pokax. IIpote, six i B 2015 poui, HaiOiIbIIa YUCENBHICTh IENIOIO30TITHYHHX,
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aMOHI(IKyBaIbHUX Ta HITpU(IKYBaJIBbHUX MIKPOOPTaHi3MIB y pu3ocdepi HyTy pO3BUBANACh 3a Jii
MikpoOHoOTO Tpemnapary Puzobodir (1,0 n/T), perymsaropa pocty pociun Crummo (0,025 1/T) Ta
BHECEHHS 110 JaHoMy (ony repoinuay [lanna B Hopmi 3,0—4,0 n/ra, 1e nepeBakaHHs 10 KOHTPOJIIO
I cxnamano 36-88%; 27-41%, 41-99% simnosigao y 2016 pori ta 48-97%; 22-55%; 47-87% —
2017 pori.

VY cepenHbOMY 3a TPH POKH JIOCTIIDKEHB 3a Aii repoinuny [lanna B Hopmax 3,0; 4,0; 5,0; 6,0
J/Ta KUTBKICTh MEI0JI030JITHYHUX MIKpOOpraHizaMiB y puzocdepi HyTy 3pocia Ha 16; 17; 7 1 1%,
amoHidikyBampHUX — Ha 1; 3; 2 1 4%, HirpudikyBansaux — 19; 13; 13 i 13%. Baecenns repoinuny
[Tanna B Takux ke HOpMax Ha (OHI BUKOPHCTaHHA peryisitopa pocty pociaud Ctummo (0,025 /1)
3a0e3mevuyBajio  3pOCTaHHS LETIONO30JITUYHUX MikpoopranidsmiB  Ha 18; 29; 28; 32%,
amoHi(ixyBanbHUX — Ha 4; 11; 5 1 8%, HiTpudikyBansHux — 19; 13; 13 1 13%.

Ha ¢oni Bukopucranus MikpoOHoro npenapary Puzo0odoir (1,0 1/T) 3a BHECEHHs repOiuny
[Tanga B Takux k€ HOpMax KUIbKICTh LIETIOJIO30JITHYHUX MIKPOOpPraHi3MiB 3pocTana Ha 33; 73; 42;
43%, amonidikyBameHuX — Ha 17; 26; 13 121%, HiTtpudikyBamsauX — 38; 94; 25; 19%.

KowmmnnekcHe Bukopuctanss peryistopa pocty pociud Ctummno (0,025 1/T) 3 MiKpoOHUM
npenaparom Puzo6odir (1,0 11/T) Ta BHEceHHs 110 maHoMy oy repOinuay [Tanaa B Hopmax 3,0; 4,0;
5,0 ta 6,0 n/ra 3yMOBIIOBAJIO 3pPOCTAaHHS KUIBKOCTI IIENIOJIO30JITUYHUX MIKPOOPTraHi3MIB Y
pusocdepi Hyty Ha 37; 93; 49 ta 44%, amoHidikyBanbHuX — 24; 45; 31 Ta 21%, HiTpUdiKyBaIbHUX
—44; 100; 50 Ta 44%, BIAMOBIAHO IO KOHTPOJTIO I.

VY3aranpHIOIOUM JaHl JUCHEpPCIHHOTO aHallidy, MO)XKHa CTBEp/KYBAaTH, IO MOKAa3HUKU
YUCENHHOCTI MIKpo0Oi0TH y puszochepi HyTy Ha 59% 3anexanu Bin daktopy A (repoimua [lanma),
21% — Bin ¢akropy B (Oiosoriuni npenaparu), Ha 6% — B B3a€MOJIT TOCIIKYBaHUX (PAKTOPIB,
iHII1 gakTopu (moroaHi ymoBH) ctaHoBWIH 14%. [loaiGH1 ocobGnuBocTi hopMyBaHHS MIKpOOIOTH
pu3odepu 3epHOO0OOBHX KYJIBTYp BiIMiYalIu 1 iHII JOCTIKEHHS Ta mparli Haykoi(iB [16, 17].

Po3paxynku koedirieHTa KOpENsIii 3aCBIIYMIA TOMIPHUH 3B'SI30K (KOE(IIEHT KOPEsIIii
0,33) MK MOKa3HUKAMU 3araJIbHOT YMCEIHHOCTI MIKPOOPTaHi3MIB Ta BPOXKAWHICTIO MOCIBIB HYTY.

KoedimienT kopensmiii MDK MOKa3HHMKAaMHU YHCEIBHOCTI €KOJOTO-TPO(IuHUX TPyl
MIKpPOOPraHi3MIB Ta BPOXKAWHICTIO TMOCIBIB HYTY ckiagaB (0,42, mo MmATBEPIKYE BaXKIUBICTh
MIKpOOi0JIOTITYHOT CKJIaI0BO1 Y (hopMyBaHHI IPOTYKTUBHOCTI MOCIBIB.

BucHoBku. 3arajibHa YMCEIBHICTH OaKTepiil pu3ochepu HYTY BapitoBajia 3aJICKHO Bif
MOTOJTHUX YMOB Ta BiJl BUKOPUCTAHHS PI3HUX HOPM repoinuay Ilanga okpemo i B KOMIUIEKCI 3
010JIOTTYHUMH TIpeTIapaTaMHu.

Haii6inpima uncenpHicTh OakTepii puzocdepu HyTy hopMyBanacs y BapiaHT1 IHTETPOBAHOTO
BUKOPHUCTaHHS IpyHTOBOTO repOinuay [lanna B Hopmi 4,0 n/ra, perynaropa pocty pocind CTUMIIO
(0,025 n/T) Ta mikpobGionoriynoro mpenapaty Puzobodir (1,0 n/T), ne mepeBUIIEHHS BIAHOCHO
koHTpoJito | cknagano 106%.

UncenpHICTh MIKPOOIOTH OKPEMHX €KOJIOTO-TPO(IUHUX TPyl y pu3ochepi HyTYy 3anexana Bif
MOTOJHUX YMOB Ta BUKOPHUCTAHHS JOCTI/KYBAaHUX MpEnapariB, ajne HaHiHTEHCUBHIMIHMK 11 pO3BUTOK
MPOCTEXKYBaBCS 3a IHTErpOBaHOrO 3acTocyBaHHs repoOiuuny Ilanna B Hopmi 4,0 n/ra, perynsaropa
pocty pociaud Crumno (0,025 n/t) 1 mikpobionoriunoro mpemnapary Puzo6odir (1,0 n/t), ne
NEPEBUIICHHS YHCEJIBHOCTI IIETIONI030JITHYHUX, aMOHIQIKYBaIbHUX Ta HITPU(IKYBaTbHUX
MIKpPOOPraHi3MiB ckjajaano B ceperHboMy 45-100%.
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0.0. Korobko, T.P. Novikova, O.G. Zubenko, U.V. Meleshko The number of certain groups of soil
microbiota under the influence of herbicide, plant growth regulator and microbial preparation in the
rhizosphere of chickpea

Introduction. The article presents the results of the study of the influence of different rates of the
herbicide Panda, plant growth regulator Stimpo and microbial preparation Rizobofit on the formation of the
area of soil microbiota of chickpea crops of the Pamyat variety. As a result of the research, the most effective
combination of products was identified, which provides a significant increase in the activity of soil microbiota
and, as a result, the quality of chickpea productivity.

Methods. The study plan included variations with the use of Panda herbicide at the rates of 3.0; 4.0;
5.0; 6.0 I / ha (active substance - pendimethaline) separately and on the background of the plant growth
regulator (PPP) Stimpo at a rate of 0.025 1/ t (biologically active substances complex), microbial preparation
(MBP) Rizobofit at the rate of 1.0 I/t (bacteria of Rhizobiacea genus ST 282 ) and the combination of growth
regulator Stimpo and microbial preparation Rizobofit at the same rates for chickpea cultivar Pamyat'.

Measurement and examination of the density of leaves and grain yield were carried out according to
the methods described by Z. M. Gritsiyenko and his co-workers. Statistical processing of the research results
was carried out according to the methods of dispersion analysis, presented by B.A. Dospekhovy.

Results. On average, over three years of research, under the action of Panda herbicide at norms of
3.0, 4.0, 5.0, 6.0 I/ha, the number of cellulosolytic microorganisms in the rhizosphere of chickpea increased
by 16, 17, 7 and 1%, ammonifying microorganisms - by 1, 3, 2 and 4%, nitrifying microorganisms - by 19, 13,
13 and 13%. The application of Panda herbicide at the same rates against the background of the use of Stimpo
plant growth regulator (0.025 I/t) ensured the growth of cellulosolytic microorganisms by 18; 29; 28; 32%,
ammonifying microorganisms by 4; 11; 5 and 8%, nitrifying microorganisms by 19; 13; 13 and 13%.

Against the background of the use of the microbial preparation Rhizobophyt (1.0 I/t), when Panda
herbicide was applied at the same rates, the number of cellulosolytic microorganisms increased by 33; 73; 42;
43%, ammonifying microorganisms - by 17; 26; 13 and 21%, nitrifying microorganisms - by 38; 94; 25; 19%.

The complex use of the plant growth regulator Stimpo (0.025 I/t) with the microbial preparation
Rhizobophyt (1.0 I/t) and the application of the herbicide Panda at rates of 3.0, 4.0; 5.0 and 6.0 I/ha caused an
increase in the number of cellulosolytic microorganisms in the rhizosphere of chickpea by 37, 93, 49 and 44%,
ammonifying - 24, 45, 31 and 21%, nitrifying - 44, 100, 50 and 44%, respectively, compared to control I.

Originality. The main goal is to demonstrate physiological, biochemical, microbiological and
production changes in chickpea plants and planting soil at different rates of herbicide and biologic
preparations.

Conclusions. The total number of chickpea rhizosphere bacteria varied depending on weather
conditions and the use of different rates of Panda herbicide separately and in combination with biological
products.

The highest number of chickpea rhizosphere bacteria was formed in the variant of integrated use of
soil herbicide Panda at a rate of 4.0 I/ha, plant growth regulator Stimpo (0.025 I/t) and microbiological
preparation Rhizobophyt (1.0 I/t), where the excess compared to control | was 106%.

The number of microbiota of individual ecological and trophic groups in the rhizosphere of chickpea
depended on weather conditions and the use of the studied preparations, but its most intensive development
was observed with the integrated use of the herbicide Panda at a rate of 4, 0 I/ha, the plant growth regulator
Stimpo (0.025 I/t) and the microbiological preparation Rhizobophyt (1.0 I/t), where the excess of cellulosolytic,
ammonifying and nitrifying microorganisms averaged 45-100%.

Key words: chickpea, soil, microbiota, microorganisms, herbicide, plant growth regulator, microbial
preparation.
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®OPMYBAHHS CTATOKIHETUYHOI CTIMKOCTI B OHTOTI'EHE3I

Memoouxoro cmabinoepagpii y oci6 8-17 poxis, wo saiimaiomecs cnopmom (cnopmemenu) i
OOHONIMKAX, WO He 3aUMAIOMbC CUCTNEMAMUYHO (BI3UUH0I0 KYIbmyporo (He CROpmcMeHl) 00CaioNCy8anu
CIMAMOKIHEMUYHy CMIUKICMb ma 6CMAHOsUIU o0cobausocmi i 3axonomipwocmi ii ¢opmysanns. 3a
nokasuuxamu xoeiyicumy Gyuxyii pisnosacu (K®P), 0osdicunu mpackmopii KOAUSAHHI UEHMPY MUCKY
(Length) ma weuoxocmi nepemiwgenns yenmpy macu (AvgSpeed) suseneno, wo cmamokinemuuna cmitkicmo
y dimeti, niONIMKI8 i IOHAKI8 NOCMYNOB0 NIOBULYEMBCA MA 00CA2AE MAKCUMATIbHUX 3HaueHb Y 16-17 pokis. ¥V
epynax 14-15 ma 16-17 pokie obcmedcysani cnopmcmenu Xapakxmepuszy8aiuco CMAMUCMUYHO 3HAYYUe
IHMEHCUBHUM [ BUNEPEONCAIOUUM BUWUM DIBHEM DO3BUMKY CMAMOKIHEMUYHOI CMIUKOCMI, NOPIGHAHO ix
OOHONIMKAMU HEe CHOPICMEHAMU.

0062060p1OEMBC NUMAHHSL NPO POTb 000AMKOB80I M 530801 aghepernmayii nio yac cucmemamuyHux
3aHAMb QI3UUHOI0 KYTbIMYPOIO MAd CNOPMOM HA 2eHeMUYHI MeXaHi3MU CeHCOMOMOPHOL inmezpayii Ha npoyecu
opmysanHs cmamoKiHemuyHoi Cmilikocmi 8 OHMO2eHe3.

Knrouoei cnosa: cmabinoepaghis, cmamoxinemuyHa cmIiUKiCmb, CHOPMCMEHU, He CHOPMCMEHU,
Koegiyienm QhyHxyii pienosazu; oHmozenes.

IlocTanoBKka nmpo6uemMu. AHATI3 OCTAHHIX AocCaiIKeHb i myOJikaniii. 3a ocTaHHi POKH y
OiosoriuHid Hayli BiqOyBalOTbCS MO3UTUBHI 3MIHM JI0 JAOCTIHKEHb Yy HAMpPsIMKY PO3YMIHHSA POJi
MO3KY Ta HOro HepoMepesK, 110 BIAMOBIIAIOTh 32 KOOpAUHAIIHI (GYHKIIIT Ta OPIEHTAIII0 Y TPOCTOPI
[1]. V eBpomeiicbkoMy HayKOBOMY TOBapHCTBI iIHTEHCHBHO pO3BHMBa€ThCs mpoekT Human Brain
Project, mo crnpsMoBaHHMii Ha MyJIbTHMAaciiTaOHE MOJICTIOBAaHHS MO3KOBUX HEHpoMepex, sKi
BIJIMOB1AAI0Th 3a (PYHKIII pIBHOBAru y XBopux Ha Anblreiimepa, aementlii, [lapkincoHa, eniierncito,
IHCYNIBT, ayTHYHOro crekTpy. KUliHIYHI JOCHiPKEHHS [03BOJWJIM BCTAHOBUTH, L0 3JATHICThH
yTpUMYBaTH pIBHOBAry, MIATPUMYBAaTH CTAaTypy y BEpPTHKAJILHOMY IOJOXEHHI 1€ BPOJUKEHUH
peduekc. CreniamicTd BiAMIYarOTh, IO OlOMEXaHIUHI XapaKTEPUCTUKU BEPTUKAIBHOI MO3U €
YYTJIMBUMHU 10 3MiH 30BHINIHBOTO Ta BHYTPIIIHBOTO cepepoBuma [2]. 3maTHICT yTpUMyBaTH
piBHOBary Iie JUHAMIYHAa XapaKTepUCTHKa, SKa BHMarae HEMEepepBHUX PYXIB 1 € pe3ylbTaToM
B3a€MOJII pi3HUX MOP(}O-PYHKIIOHATBHUX CTPYKTYp, BECTHOYISPHOTO 1 30pOBOTO aHaNi3aToOpIB,
cyrio00BO-MA30BOI MpOIpiopelentiii, Ta pi3HUX BILAUIIB HepBOBOi cuctemu [3, 4]. Ane mopsan 3
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YMOBHO-pe(IeKTOPHIMU YNHHUKAMU peati3allii piBHOBAry JIOAWHI HEOOXiqH1 MOCTIiHI TpEHYBaHHS
cHCTeM fKi 3a0€3MeuyloTh CTIHKICTh TLTa. 31aTHICTh YTPUMYBATH BEPTHKAIbHE IOJIOKEHHS Tifa,
KOOpAMHAILS PI3HUX CUCTEM CIIYTYE CBOEPITHUM 1HIUKATOPOM 3I0POB’sl, (GYHKI[IOHATHHOTO CTAHY
opraHiamy, #0ro po3BHUTKY, (i3HYHOI ITiArOTOBJICHOCTI Ta PIBHS CIIOPTUBHOT MaiicTepHoCTi [ 5].

Amnamniz pe3ysabTaTiB CTaHy AOCHIIKEHHS PO3BUTKY Ta YJOCKOHAJIEHHS CTaTOKIHETHYHOI
CTIMKOCTI y 0Ci0 pi3HOTO BIKY CBIAYUTH PO HEOCTATHICTH HOTO BUBYCHHS. [CHYIOTh HE BUKOPHCTaH1
MOXKJIMBOCTI (DYHKIII OpraHizMy y 3a0e3redeHHi Ta 30epeKCHHsI PIBHOBArd 3a YMOBU BHUKOHaHHSI
criopTuBHUX BrpaB [6]. Pesynpratu ananizy jiteparypd MOKas3ajid, M0 CHCTEMATHYHI 3aHSATTS
(GI3UYHUMHU BIpaBaMM 3JIHCHIOBAIM TMO3WTHBHHUN BIUIMB Ha CTATOKIHETHYHY CTIHKICTH HIiTE€H Ta
niritkis [4, 7]. BpaxoByrouu Te, 1110 OUTBIIICT TOCITIHUKIB BUKOPUCTOBYBAJIHM ClIeIiabHi Qi3udHi
BNpPaBU 3 aKIEHTOM Ha CTAaTOKIHETHMYHY CTIAKICTh Ta KOOPAHMHAIIO, IO CYIPOBOKYBAIOCH
IIUPOKUM 3MIIIEHHAM LEHTPY Baru, TO B eKCIEPUMEHTAIbHINA TPyl OTpUMaIH J0JATKOBI MO3UTUBHI
3MIHM y KUIBKICHHUX 1 SIKICHUX XapaKTepHUCTHUKa BEPTUKAJIBHOIO TOJOXEHHS TUIa Y MOPIBHSAHHI 3
KOHTPOJIbHOKO Tpynoto [8]. Biibmie Toro aBropw mNOKazaimd, MO0 HEPBOBO-MS30BHH KOHTPOJIb
pIBHOBAru, y pe3ysbTaTi MOCUJICHOTO 3MIIEHHS IIEHTPY Baru Tila, OyB MOKpAIIEHUN 3a paxyHOK
30poBOro i comaro-cencopHoro copuiiasaTts [9, 10, 11, 12]. He muBnsuuch Ha 1ie, BUHHUKAE
HEOOX1/IHICTh Kpallle BUBYATH HEBPOJIOTTYHI OCHOBU CTATOKIHETMYHOT CTIMKOCT1 Ta MCUXOMOTOPHOT
IHTerpailii 3a yMOBH Jii Ha OpraHi3M CUCTEeMATUYHHUX (I3UYHUX HABAHTAKEHb.

[le oauH Ba)JIMBHI BUCHOBOK MOXKHA 3pOOUTH 3 aHATI3Y JITEPATypH, 10 KOJIU HaMaraaucs
MOKpAaIIUTH (PI3UYHMMU BIOpaBaMH CTAaTOKIHETUYHY CTIMKICTh TO HaWOUIbII e(EeKTHBHUM L€
BUSIBWIOCH Cepell yYacHUKIB y Bili 6-12 pokiB, HiX y 13-18 pokis. Lli pe3ynbraTi po3mupuin ta
MIATBEPIMIIA TOCIIDKEHHS PO Te€, 10 HAHOUIBII KPUTUYHUHN TEpPIOJ] Y PYyXOBOMY PO3BUTKY LIS
(GyHKIIIT BEpTUKAJILHOTO MOJIOXKEHHS Tila Ta PIBHOBAru MpuIajae Ha mepuie aecsaThmTTs. Toal sk
KOHTPOJIb 33 OAJTaHCOM TiIa y MPOCTOPI BCTAHOBIOEThCS Y Billi 7-10 pokis [13; 14]. Aje, ockinbku
MpOIIeCH, IO BIANOBIMAIOTH 3a MUIBTUMOJAJIBHY CEHOCOPHY IHTErpaiifo  CTabiIbHOCTI
BEPTHUKAJILHOIO ITOJIOKEHHS Tila HE MOBHICTIO BCTAHOBIIOIOTHCA 10 7 pokiB [15]. Came Tomy,
MPOIOBKEHHS TOCTIHKEHb CTATOKIHETUYHO1 CTIKOCTI MTOBHHHI BKJIIOYATH JITEH 10 7 pOKiIB 1 BIKOB1
IPYIH 3 BUIIOIO MOCTYPAIbHOIO CTaOUTLHICTIO 3PLIOro, MiUTITKOBOro Ta foHaibkoro Biky [8]. Lo
CTOCYEThCS TPHUBAJIOCTI HaBYaHHS (IBMYHUM BIpaBaMm, IO CHPHUSIOTH IMIBUIICHHIO PIBHS
CTATOKIHETUYHOT CTIMKOCTI TO TMpeBary BIJAIOTh OUIBII TPUBAJIUM TPEHYBAHHSIM, HDK MEHIIE 8
TwKHIB. KOPOTKi 32 TPUBANICTIO TPEHYBaJIbHI MPOrpPaMH MOXKYTh OYTH HEJIOCTATHI JJIsi yTPUMaHHS
Gbi3uuHO1 1 mcuxodi3ioaoridHOI iHTerparii y 3MiHaxX HaBHYKHU 30epiratu piBHoBary [16].

VY3araapHIOIYH OTJIS JIITepaTypy MO MpoOJIeMi TOCTIKEHHs BIUIMBY 3aHATHh (DI3UYHUMU
BIIPaBAMHM Ha CTaTOKIHETUYHY CTIMKICTh MU HPUHILIM 0 BUCHOBKY, L0 pPE3yJIbTaTH SIKI MU
MpoaHaji3yBalld y I[bOMY OIJISIAI CHiJ IHTepmperyBaTH oOepexHo. HeoOximHi moganblii
JOCITI/DKEHHST Yy HamnpsMKY J0Ka3iB e(QEeKTHBHOCTI JOBrOTPUBAIMX CHCTEMaTHUYHHUX 3aHATh
¢I3UYHUMU BIpaBaMM HA IMOKPALEHHS HAaBUYOK piBHOBaru. Pa3om 3 TuMm, He AMBISYUCH Ha
pe3ynbTaTH, IO HaBEACHI BHINE MPO BHCOKY CTPYKTYypHO-(YHKIIOHAJIbHY IHTErpamioo Ta
IUIACTUYHICTh CEHCOPHUX CUCTEM Y GOPMYBaHHI CTATOKIHETUYHOT CTIHKOCTI, X MEXaH13MH Ha PI3HUX
eTarax OHTOTeHe3y BCE I11€ 3aIMIIAI0ThCs He PO3KPUTUMHU. ToMy 3 LIMX O3ULlii, 0COOJINBO, LIIKABUM
€ TMPOIMOHOBaHE OCIIDKEHHS, IO CIPsIMOBaHE Ha 3 SICyBaHHS OcoOiIMBOCTEH (hopMyBaHHS
CTaTOKIHETUYHOI CTiliKoCTi B OHTOreHe3l. [10KH-1110 3amuiatoTbCst He3pOo3yMUIUM, SIKI OCOOIMBOCTI
dbopMyBaHHS CTPYKTYpHO-(YHKIIIOHAIBHOI CEHCOPHO-MOTOPHOI 1IHTEerpamii CTaTOKIHETHYHOI
CTIAKOCTI 32 YMOB pi3HOI PyXOBOi aKTMBHOCTI? SIK Y3roJUKYIOTbCS 3 3araJlbHUMH MEXaHi3MaMu
HEHPOOHTOTeHE3y MPOIECH YAOCKOHATIEHHSI CTaTOKIHETHYHOI CTIHKOCTI 1 CHCTeMAaTU4H1 3aHATTA
(GI3UYHOI0 KYJIBTYpOI0 Ta crioproM? UM MaroTh MPOLECH CTPYKTYPHO-(DYHKIIOHAIBHOI iHTEerparii
CTaTOKIHETUYHOI CTIMKOCTI y CIOPTCMEHIB BiKOB1 0cOOIMBOCTI? Y 3B’S3KYy 3 LIUM, METOIO HAIIoi
poGoTu Oya0 BUABUTH 0COOIMBOCTI (POPMYBaHHS CTaTOKIHETUYHOT CTIHKOCT1 y 0Ci0 pPi3HOTO BIKY Ta
3 pi3HOIO (HI3UYHOIO AKTUBHICTIO.
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Tomy mMeTor0 poboTH OyI0 JOCTIAUTH BIUIMB CUCTEMATUYHUX 3aHATh (DI3SMUHUMU BIPABAMU
Ha mpouec GOpMyBaHHS CTATOKIHETHYHOI CTIHKOCTI Y IITEH, MIITITKIB Ta FOHAKIB.

Marepiaau Ta MeToaH J0CTiTKeHHsl. MeToauka craduinorpadii, Bilirpae BaXJIUBY POJb y
MPOTE3yBaHHI, IICUXOJIOTIi, (i3i0JI0Tii Tpali, y BUMipax i OIiHII CTATUYHOI 1 THHAMIYHOI pIBHOBArH
y CIIOPTi 1, 0COOJIMBO Y TUX BUAAX JUIS SIKAUX BMIHHS YTPUMYBATH PIBHOBary BU3Ha4ae COPTHBHUN
pesymerat [6, 17, 18, 19]. Tlopsim 3 mum OioMexaHiuyHA OIlIHKA CTATOKIHETUYHOI CTIMKOCTI
BUKOPHUCTOBYETBCS 1 SIK JOCHIIKEHHS (DYHKIIIOHATBHOTO CTaHy OpraHi3aMy CHOPTCMEHa  Ta
MMOKa3HUKH 32 SIKHMHU MOJKHA 3IMCHIOBATH MpoQopieHTallito Ta mpodBinoip.

3ni0HICT yTpUMYBATH PIBHOBAry MOKHA JOCIIDKYBATH y CTaTHYHUX yMOBaX, KOJH TiIO
3HAaXOJMUTHCS Y HEPYXOMOMY CTaHI YM 32 YMOBH BHKOHAHHS pPYyXiB, a TaKOXK B 000X craHax._J[ms
OIIIHKM  CTATOKIHETMYHOI CTIMKOCTI BHUKOPHMCTOBYIOTb pI3HI METOAM, aje HalOuIbIIoro
PO3MOBCIO/PKEHHSI OTpUMalla METOAMKAa KOMIT'IOTEpHOi crabutorpadii TOYHOTO 1 SKICHOTO
MIPOCTOPOBO-YACOBOTO aHATI3y MOJOKEHHS Ti1a. BoHA M103BOJIsIE TOYHO OTpUMATH HAAIHHI KUTBKICH1
1 sIKicHI XapakTepucThku cTiiikocti Tina [4, 20]. TpamuiiiiHo BU3HAYal0Th MOMEHT CTIHKOCTI TiNa,
koedirienT crifikocti [5,6].

VY nmocnimkeHHl mpuiHsUM y4dacTh 174 ocobu 8-17 pokiB, SKi JOJATKOBO JO IIKUTBHOL
nporpamu (Gpi3MYHOT KyJIbTYpH BillBiyBajIH 3aHTTS CHIOPTHBHUX CEKIiil (Tpyna crioprcMeHiB) i 134
MPAKTUYHO 3JI0POBUX OJTHOJITKIB, M0 3alMalica (PI3UYHOIO0 KYJABTYPOIO O TpOrpamMi MKoJH (HE
cnoptcMenu). s JgocaipkeHHS ocoOnmBocTe  (OpMyBaHHS CTATOKIHETMYHOI CTIMKOCTI
MOPIBHIOBAJIM PE3YJbTaTH JITEH, MIUIITKIB Ta IOHAKIB 000X rpyn. Y4yacThb B €KCIIEpUMEHTI Oyina
N0OpOBUILHOIO 1 BINOBIAAIa HOpMaM 010eTUKH XelbCiHChKOT nekinapanii (1964 p ta Beix ii peaaxiiit
BKJTIOYHO 3 ocTanHbOI0 2000 p.). Ob6cTexyBani Oynu moiHGOpPMOBaHi 1 cami Ta iX 0aThbKU JaJIA 3TOTY
Ha y4acTh Yy JHOCTIDKECHHI.

CraToKIHeTHYHY CTIMKICTh BU3Havyanu Ha mardopmi (40x40 cm) crabimorpada («MIIDOU
crabumorpad-1») i makery mporpamuoro 3abdesnedenns StabiliS. ITix yac TecTyBaHHsS 00CTEKyBaHi
YOPOJIOBXK |XB. MOBHUHHI OyJaW MIATPUMYBAJIW BEPTHUKAIBbHY T03y. 3a IIUX YMOB MaJbIll CTOIH
o6cTeKyBaHNX OyIH po3ropHyTi Ha KyT 20°, a Mixk 1m°siTamu 36epiranach BiicTaHb y 6 cM. 3 KOXKHIM
00CTe)KyBaHUM MPOBOJIWIN TPH MPOOH, 0OMpay HAaWKpaIui pe3yabTar.

CTaTOKIHETHYHY CTIHKICTh, K TOKa3HUK (PYHKI[IOHAIBHOTO CTaHy CHUCTEM peryJsiii
BEPTUKAIBHOIO MOJ0KEHHS Ta MPOTUCTOSHHSA JI0 KOJIUBAaHb, OI[IHIOBAJIM 33 TOKa3HUKOM KOe(DIillIEHTY
¢byukuii piBaoBaru (K®P, %), moBxuHu TpaekTopii KonmBaHHs IeHTPY THCKy (Length, MM) Ta
IIBUAKOCTI IepeMillieHHs IICHTPY MacH Tina (AvgSpeed, mm/c.). Y cranmapTHOMY 3amuci 00poosm
CUTHAJIM TPpUBAIICTIO 60 CEeKyHJ, OTpUMaHi 3 TUCKPETHICTIO B 25 1 At = cexynau. Pesynbratu
HaBeJICH1 Y OJIMHUIISIX BIIMOBIIHO JI0 PO3MIPHOCTI aHAJIOTO-IIU(PPOBOTO MEPETBOPIOBAYA.

Cratuctuuny oOpoOKy JaHMX 31MCHIOBAJIM, 3aCTOCOBYIOUM cTaTUCTUYHMM makeT ANOVA.
BuxopuctoByBanu tect T 1oki 3 monpaBkoio boHbeppoHi i1 BU3HAUEHHS 3HAUYLIUX BIIMIHHOCTEH
(p < 0,05) mix cepenHiMU 3HAYEHHSIMH, SIKI OTPUMaHI I KOKHOI BiKOBOI rpymu. Pesynabratu y
TaONMUIIX peAcTaBieHi sk (X+m). AHali3 JaHUX TPOBOIUBCS 3a IOTMTOMOTO0 CTATUCTUYHHUX MTAKETIB
JUIsI MEIMYHUX Ta OionoriyHux nociimkenb (SPSS, Bepcia 21, IBM, CIIA).

PesynbTaTu gochaimkeHHsi. Jlis BUMIpY 1 OIIIHKM CTaTOKIHETUYHOI CTIMKOCTI y aiTei
MIUTITKIB Ta FOHAKIB MU gociiaumu nokasaukun KOP, %, Length, mm ta AvgSpeed, mm/c. B Tabmuti
1 HaBezieH1 pe3yIbTAaTH OI[IHKYA CTAaTUYHOI pIBHOBATH y 1iTeH, MUTITKIB Ta IOHAKIB 3 PI3HOIO PYXOBOIO
aKTHBHICTIO, HE CIIOPTCMEHHM Ta CIIOPTCMEHHU. Y BCIX BHIAJKaX MPU MEPEMIIIEHHAX TUIa Y IPOCTOpi
BiZIOyBa€ThCSA TMOJIPa3sHEHHsS KOMIUIEKCY aHaji3aTopiB, 10 OepyTb y4acTb Yy NiATPUMAaHHI
BEPTUKAJIBHOTO MOJIOKEHHS TU1a. BBaxkanu, 110 YMM BHIIE CEHCOMOTOpHA IHTErpallisi, THM MEHIIa
CTYIiHb KOJIMBAHHS T1A 1 BUIII TOKa3HUKHU CTATOKIHETUYHOI CTIMKOCTI.

B X071 Hammmx A0CiKeHb CTATOKIHETHYHO1 CTIHKOCTI Ha cTabinorpadi y AiTei, miamiTKiB Ta
IOHAKIB CIIOPTCMEHIB Ta Y HE CHOPTCMEHIB BUABWIM 3HAUHY IHAMBIIyaJbHY Bapiallilo MOKa3HUKIB
K®P y nianazoni Bix 46% 10 87%. Huspkuit nokasuuk KOP O6yB BcTaHOBIEHUH y 00CTEXXYBAaHOTO
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8-MU pOKIB y TpyIli HE CIIOPTCMEHIB, KW CTaHOBUB 46%. BuCOKUM Iiell MOKAa3HUK BHUSBUBCS Y
00CTeKyBaHOTO 0OHAKa | 7-TH POKIB 3 TPYyIU CIIOPTCMEHIB Ta AOPiBHIOBaB 87%.

B tabn. 1 npexacraBieHo pe3ynbTaTH BUKOHAHHS OOCTEKYBaHUMH PI3HUX BIKOBUX T'PYIl Ta
(GI3UYHOT aKTUBHOCTI 3aBJJaHHS, SIKE MOJIATAJI0 B YTPUMaHHI BEPTUKAIBHOTO TTOJIOKEHHS TiJIa CTOSYN
Ha cTaOUIBHIN 1aTdopMi.

Ta6auus 1
Pesynbratu crabinorpadii y CHOPTCMEHIB Ta HE CIIOPTCMEHIB PI3HOTO BIKY
Bix [Mokasuuku cradizorpadii (X+m)
poxi | 1PymobeTexysanux KPR, Length, | AvgSpeed,
% MM MM/C
8.9 Cnopremenn (n = 18) 67,9+3,4 | 666,2+36,7 | 11,3+2,4
He ciopremenn (n =21) | 64,5+3,5 | 647,2£33,4 | 11,3%3,1
10-11 Cnopremenu (n = 21) 72,3+2,6 | 545,3+26,3 | 9,4+2,3
He criopremenn (n=19) | 73,9425 | 541,2+21,3 | 10,4+2,8
19-13 Cnopremenn (n = 23) 75,2£3,4 | 488,1+£20,2 | 8,9%1,7
He ciopremenn (n=21) | 74,6+3,3 | 538,8+25,6 | 9,8+1,6
Cnopremenn (n = 22) 83,8+2,3 | 429,1+23,4 | 6,8+1,4
14-15
He criopremenn (n = 18) | 74,612,1* | 498,7+24,5% | 9,2+1,3
Cnopremenu (n = 24) 87,4+2,3 | 417,6£20,1 | 6,3%1,1
16-17
He cnopremenn (n = 21) | 75,1+2,2* | 488,1+23,2* | 8,9+1,1*

Tpumimxa. * - sipocionicmo pizuuys p<0,05 mixc noxazHukamu y epynax cHOpmcmeHie ma He CHOPmMCMeHis.

3a TOKa3HMKaMM CEepeHIX 3HaueHb KoedilieHTy (YHKIII pIBHOBArw, JOBXWHH TPAEKTOPIl
KOJIMBAHHS LEHTPY THCKY Ta MIBUAKOCTI MEPEMIIICHHs IIEHTPY Macu OyJau BCTaHOBJICHI 3arajibHi
3aKOHOMIPHOCTI Ta 0COOJIMBOCTI JMHAMIKHA CTATOKIHETUYHOI CTIMKOCTI Yy MITEH, MIUTITKIB 1 FOHAKIB
CIIOPTCMEHIB Ta iX OJHOJITKIB He criopTcMeHiB. HaBemeHi pe3ylnbTaTH JEMOHCTPYIOTh 3QJICIKHICTh
CTATOKIHETUYHOT CTIHKOCTI1 BiJl BIKOBHX OCOOJIMBOCTEH Ta CTaHY PyXOBOi aKTUBHOCTI OOCTEKYBaHHX.
Cratuctuunuii aHamni3 Ta criBctaBieHHs K®P, noBxkuHU TpaekTopii KOJMBaHHS IEHTPY
THUCKY Ta IIBHJAKOCTI MEpPEeMIllIEHHsI IIEHTPY MacH MDK TpylaMu CIOPTCMEHIB Ta HE CIOPTCMEHIB
M0Ka3aB, IO BHKOHAHHS 3aBJaHHsS Ha piBHOBary Ha cTabOutpHIA miatdopmi crabinorpada
XapaKTepU3yeTbCd BUCOKMM MOTOPHHUM aBTOMAaTH3MOM. BCTaHOBIEHO MOCTYNOBE MIABUIICHHS 3
BIKOM MOKa3HUKIB KoediiienTy ¢yHkitii piBHoBaru (KDOP, %), Ta 3HMWKEHHS TOBXHHU TPAEKTOPIl
KoJiuBaHHA HeHTpy TucKy (Length, MM), a Takox MIBHIKOCTI MEPEMIIICHHsS LEHTPY Macu Tila
(AvgSpeed, mm/c.), 110 CBITYMTH MPO MiABUINEHHS CTATOKIHETUYHOI CTIMKOCTI 3 BikoM. HeoOxigHO
BIJIMITUTH, IO MOKpPAIIaHHSA XapaKTepUCTUK (PyHKIIi piBHOBAru, sK y AITEH, MiJUIITKIB Ta IOHAKIB
CIOPTCMEHIB, TaK 1 HE CIOPTCMEHIB Majl0 CXOXY BIKOBY IMHaMIKy. BcTaHOBWIHM, IO 3/1aTHICTH
yTpUMYBaTH pIBHOBary sK CIOPTCMEHIB TaKk 1 HE CIOPTCMEHIB Ha CcTaOuIbHIA IuiaTdopmi
ctabinorpada 3 BIkOM MOCTYIOBO 3pOCTaE, MPO 10 CBIAYATH PE3YIbTATH MOCTYIMOBOTO MiABUIIICHHS
K®P Tta 3MeHIIeHHS 3HaY€Hb JOBXKUHU TPAEKTOPil KOMUBAaHHS IEHTPY TUCKY Ta HIBUAKOCTI
nepeMillleHHs [eHTpy MacH (puc. 1).
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CIIOPTCMEH

+ ) 13 '*'? A % M ) 2 Hﬁ } 20 R m 5 R o,
Puc. 1 CraGimorpama crioprcmena 16 pokis (31miBa, KOP = 87 %) ta He crioprcMeHa (cripaBa,
K®P= 46 %) 17 poxkiB

VY cnopremeniB nokasHuku KOP y Bcix oOcTexkyBaHHX BIKOBHUX Ipyrnax Oyiau BHUIIMMH, a
JOB)KMHA TPAEKTOPIi KOJIMBAHHS LEHTPY TUCKY Ta IIBUIKOCTI EPEMILIEHHS [ICHTPY MacH HIKUYUMU,
HDXK Y OJIHOJIITKIB HE CIIOPTCMEHIB (pHC. 2).

KFR %
100

90

8-9 10-11 12-13 14-15 16-17
B cnoprcmenn B ue cnoprcvenn

Puc. 2 CrarokiHeTuyHa CTIHKOCTI 3a MOKa3HUKOM KoedimieHTy (YyHKI[II piBHOBaru IiTei,

MUTITKIB Ta IOHAKIB CIIOPTCMEHIB Ta iX OJHOJITKIB HE CIIOPTCMEHIB; * — cmamucmuuna 6ipozionicmo
Pi3HUYb Midc 8ikogumu epynamu Ha pieHi p<0,05.

3a TOKa3HMKaMU JOBXKHMHU TPAEKTOPil KOJMBAHHS LEHTPY THCKY Yy OOCTEXYyBaHUX
cnoptcMeHiB 8-9, 10-11 ta 12-13 pokiB 1 iX OAHOJITKIB HE CIOPTCMEHIB HE BUSBMIIM BIIMIHHOCTEH

(puc. 3).
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Puc. 3 CratokiHeTH4YHa CTIHKOCTI 3@ MOKAa3HUKOM JOBXKHWHU TPAEKTOPIl KOJUBAHHS LIEHTPY
TUCKY JIITEH, MJUIITKIB Ta IOHAKIB CHOPTCMEHIB Ta iX OJHOJMITKIB HE CIIOPTCMEHIB; * — cmamucmuuna
8IpOCIOHICMb PI3HUYb MidIC 8IKOSUMU epynamu Ha pieni p<0,05.

[Tokazuuku Length y mux BIKOBUX Ipymnax CIIOPTCMEHIB Ta HE CHOPTCMEHIB CTATUCTUYHO
3HaUymuX BigMiHHOCTeH He Mamu (p>0,05). Tomi sk y He cmoprcmeHiB 14-15 ta 16-17 pokis
MMOKA3HUKH JTOBKUHU TPAEKTOPIl KOJMUBAHHS EHTPY TUCKY OyJH CTAaTUCTUYHO BIPOTITHO BHUIIMMH,
HDK Y 1X OJHOJIITKIB CIIOPTCMEHIB, 1110 BKa3yBajo Ha HIKYY CTaTOKIHETHYHY CTiHKICTh (p<0,05).

CrmiBcTaBieHHS MOKAa3HUKIB MIBHAKOCTI MEPEMIIIEHHS IIEHTPY Macu y CIOPTCMEHIB Ta HE
cnoprecmeniB 8-9, 10-11, 12-13 Tta 14-15 pokiB HE BHUABWIM CYTTEBHUX BIIMIHHOCTEH Yy
CTATOKIHETUYHIN CTIMKOCTI 3a 1M ToKa3HUKOM (p>0,05). [1IBuaKkicTh BITHOBJICHHS BIIXWJICHHS Bij
BEPTUKAIBHOTO TOJIOKEHHS TiIa y AiTei 8-9 poKiB K y IpyIli CHOPTCMEHIB, TaK 1 HE CIIOPTCMEHIB
Oyna HaifHMXK4Ya 1 BimOyBamachk y cepeanbomy 3a 11,3 mm/c, Toni sik y obcrexxyBanux 16-17 pokis
1Iel MOKa3HUK CTAaHOBUB 8-6 Mm/c.(puc.4).

AvgSpeed, mm/c

o ]

8-9 10-11 12-13 14-15 16-17
B cnoprcmenn BHe cnopTcmenn

Puc. 4 CraTokiHeTHYHa CTIHKOCTI 3a MOKAa3HUKOM IIBHUJKOCTI MEPEMIIIEHHs LIEHTPY Macu y
JiTel, MiATITKIB Ta IOHAKIB CIIOPTCMEHIB Ta 1X OJHOJITKIB HE CIOPTCMEHIB; * — cmamucmuuna
8ip02iOHiCMb PI3HUYbL MidiC 8iKOGUMU epynamu Ha pieni p<0,05.

Toni sik y o6cTesxyBaHux He criopTcMeHiB 16-17 pokiB moka3Huk AvgSpeed OyB cTaTUCTUYHO
BIPOTIAHO BHIMH, HDK y iX OgHOMTKIB croprcMeHiB (p<0,05). BcranoBieHi HUMXKYi 3HAUEHHS
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IIBUKOCTI TIEPEMIIICHHS [IEHTPY MacH y CHOpPTCMeHIB 16-17 pokiB cBim4aTth mpo OUTBII BHUCOKY
IIBUJKICTh BITHOBJICHHS CTIHKOCTI MO3H 1 iX BUIIY CTATOKIHETHYHY CTIMKICTh Yy MOPIBHSIHHI 3 HE
CIIOPTCMEHAMHU.

OTxe, MpOBEJCHI AOCHIPKEHHS TOKa3aiy, o oOcTexxyBaHi coprecMmenu 14-15 ta 16-17
POKIB XapaKTepU3YIOThCS BUIIOK CTATOKIHETUYHOIO CTIHKICTIO, HDK X OJJHOJITKM HE CIIOPTCMEHH.
[linBuIeHy CTIMKICTh BEPTHKAIBLHOTO TOJIOKEHHS TiIa y CIIOPTCMEHIB 3B’ SI3YIOTh 3 ITIIBUIICHOIO
YYTIMBICTIO MPOMpPIOPEHEenTUBHOTO aHamizaTopa [21]. OgHuM i3 MOKa3HUKIB BHUIIOT CHOpTI/IBHOI
MaiicTepHOCTI MOXxe OyTu TOHKEe audepeHIitoBaHHS HpOCTOpOBOl Ta 4YacoBOi 1 CHIJIOBOI
XapakTepucTuku pyxiB [22]. Bucoko kBamidikoBaHi IUIaBIi IOKAa3ylOTh BHCOKI CEHCOPHO-
HEepIENTUBHI 3MI0HOCTI JJIsl OLIHKK MapameTpiB peryisiii pisHux pyxiB [6]. IMoBipHO, BIUIHB
MIZBUIIEHOTO aQ)epeHTHOTO MOTOKY BiJl MPONPIOPELIETOPIB Y pa3i MiIBUILIEHOT PYXOBOi aKTUBHOCTI
00CTeXXyBaHUX, 110 3aiMaIOThCS CIOPTOM Oyz€ MO3UTUBHO BIIMBATH Ha (JOpPMYyBaHHS MEXaHI3MiB
perymsiii BepTUKaIbHOTO TOJI0KEeHHS Tuta. BioMo, 1110 3MiHa YyTIUBOCTI M1 CTOTIOK MPUBOIUTH
JI0 TIepeOy0BU CUCTEMH PETYIISAIIT TO3H, IO MPOSBIISETHCS 32 PAXYHOK 3MIHM aKTUBHOCTI M S131B HIT
[23, 24]. I3 ekcriepuMeHTIB B YMOBax HEBarOMOCTI BiZIOMO, III0 3HIKEHHS adepeHTarlii 3 omnopHoi
MOBEPXH1 CTOMH M1/l 4aC KOCMIYHUX MOJIOTIB MPUBOAUTH JI0 LIUIOTO CIIEKTPY PO3JIaAIB CEHCOPHUX,
COMAaTOCEHCOPHUX, BECTUOYIIOMOTOPHUX Ta BereTaTUBHUX po3ialiB. HaBmaku, imiTaiiis onopu, mo
00yMOBJIEHA THCKOM Ha PEUENTOPHU CTOIH, BUKJIMKAJIA IUCKOMQOPT, IO CYIPOBOKYBAIOCH TIOSIBOIO
BIIYYTTSIM «BaXKKOCT1» y HIDKHIX KIHITIBKax. TakoxX Mmoka3aHo, IO CTUMYJISIIIS OTIOPHUX 30H CTOIH
aKTHBYIOTh CTPYKTYPH JIOKOMOTOPHOTO TE€HEpaTopa i, IO Take MOApA3HEHHs 3aIlyCKae HE TUTbKU
PHUTMIUHI, a 1 HE PUTMI4YHI KOMIIOHEHTH X0150H [25, 26].

Pesynbrat mocmipKeHHs, MO TpeacTaBiieHl Ha puc 2, 3 1 4 JAEMOHCTPYIOTh, MO Yy
obcTexxyBaHUX 8-9 pokiB OyJi 3apeecTpoBaHi BUCOKI MOKA3HUKH JOBKHHH Ta MBUIKOCTI aMILTITY !
KOJIMBaHb TiTa 1 HU3BKI MOKA3HUKH KOe(DillieHTy piBHOBAru ITiJl 4yaCc BUKOHAHHS 3aBJaHHS Ha
yTpUMaHHsI PIBHOBAard. 3a YMOBH PO3BUTKY OpraHi3My y JIT€H MiAJIITKIB Ta IOHAKIB IIBHUAKICTH
aMILTITYTM KOJIMBAaHb Ta JIOBKUHA TPAEKTOPIl EHTPY TUCKY TOCTYIOBO 3MEHIIIYETHCS, a KOS(IITIEHT
pPIBHOBAaru MiIBUINYETHCS 1 JOCATAaE HAWBHUINOTO PiBHA y ocid 16-17 pokiB. Ha puc.1, 2, 3 Ta 4
MoKa3aHo, 1o y cnoptcMeHiB 14-15 ta 16-17 pokiB 3apeecTpoBaHi HWKY1 MOKA3HUKH IIBUAKOCTI
MePEMIIIIEHHS [IEHTPY MacH Ta JIOBXKUHU TPAEKTOPIi IEHTPY TUCKY, HDK Y 00CTEKyBaHUX OJHOJIITKIB
3 TPyNH HE CHOPTCMEHIB 1 BUIUH piBEHb KOE]IIIEHTY KOOpAWHAIll piBHOBAaru. TakuM 4uMHOM, 3a
YMOBH 3aHSTh CIIOPTOM IIBUJIKICTh KOJMBAHHS aMIUTITYId 3MEHIIYEThCS, a KOSQIIIEHT PIBHOBAru
MIABUIIYETHCS, 1110 MOKE BKa3yBaTH Ha YJOCKOHAJEHHsS KOOPIMHAIIMHUX MpPOLECIB Ta IHTEerparlii
PI3HHX CTPYKTYp, IO OEpyTh y4acTh y peryisiiii GpyHkiii piBHoBaru. byio mokazano, 1o 3a yMoBH
OHTOT€HE3Y Ta POCTY CIIOPTUBHO-TEXHIYHOI MAICTEPHOCTI CIOPTCMEHIB aMIUIITy/la KOJIMBaHb Tila
3MEHIIYEThCS, MIIBUIIYETHCS YacToTa Kopekuii 1 ¢ikcanii piBHOBaru. Y mpusepiB OmiMOIHCHKUX
irop 3apeecTpoBaHi Malla aMILTITy/Ia 1 YacTOTa KOJIMBaHb Tia, TpUBAIUN Yac (pikcaiii piBHOBar# |5,
6].

TakuMm unHOM, HAMH JOBEJCHO, 110 CTATOKIHETHYHA CTIHKICTh 3HAXOAUTHCS Y 3aJI€XKHOCTI B1Jl
BIKOBUX MOp(hO-QYHKIIOHAIBHUX OCOONMBOCTEH Ta (I3UYHOI AaKTHUBHOCTI OOCTEXKYBAaHUX.
Bcranosneno, 1o 3 BikoM y aiteit 8-9 1 10-11 pokiB Ta miamiTkiB 12-13 1 14-15 pokiB cTaTokiHETUYHA
CTIAKICTh MOCTYNOBO MIBUILYETHCS 1 JOCATAa€ HAMBHUILOrO piBHA y IOHaKiB 16-17 pokiB. ¥V rpyni
CIOPTCMEHIB Ta HE CIIOPTCMEHIB BUSBJIEHA CXOXKa BIKOBA JAWHaMiKa (POPMyBaHHS CTaTOKIHETHYHOT
CTIMKOCTI1 y AiTeH, MATITKIB Ta I0HAKIB. HU3bKi 3HAUEHHS CTAaTOKIHETUYHOT CTINKOCT1 OYJIH BUSIBJICHI
y nireir 8-9 pokiB, a BUCOKI y oHakiB 16-17 pokis. Ilpore, cimia migkpecinuTtu, mo y Tpymi
CIOPTCMEHIB  (OpMyBaHHA  CTaTOKIHETUYHOI  CTiMKOCTi, mouuHaoun 3 14-15  pokis,
XapaKTepU3yBAJIOCh BUIEPEDKAIOYMM XapaKTepoM 1 MPOXOJMJIO OUThII IHTEHCHBHO Ta JOCATAO
BUIIOTO pIBHS PO3BUTKY y IOHaKiB 16-17 pokiB, Ha BiIMIHY BiJ He cropTcMeHiB. CXoka BIKOBa
JIMHaMiKa (JOpMYyBaHHS CTaTOKIHETUYHOT CTIMKOCTI y Tpynax CHOPTCMEHIB Ta HE CIIOPTCMEHIB MOKe
BKa3yBaTH Ha Te, L0 YAOCKOHAJEHHS CTATOKIHETHYHOI CTIMKOCTI 3HAXOJUTHCS IiJ KOHTPOJIEM
TEHOPETYIATOPHUX MeXaHi3MiB OHToreHe3y [27]. Pa3om 3 TuM, BCTaHOBICHUH HAMH OJHAKOBUIM
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XapaxkTep YAOCKOHAJICHHS CTATOKIHETUYHO1 CTiiiKoCT1 y aiteit 8-9 1 10-11 ta migmitkis 12-13 pokiB y
rpynax CIOPTCMEHIB TaK 1 HE CHOPTCMEHIB, a TaKOX BUIIMK PIBEHb Ta BUIEPEIKAIOUY BIKOBY
IMHaMIKY (POpMYyBaHHS i€ BIACTUBOCTI U1l MiUTITKIB 14-15 Ta roHakiB 16-17 pokiB y CIOPTCMEHIB,
MOPIBHSHO 3 HE CIOPTCMEHAMHM MOXE BKa3yBaTW Ha Te, IO CHUCTEMaTH4YHA Ii/BUIICHA PyXOBa
aKTHBHICTh BHOCHUTh KOPEKTHBH y T€HETHYHY NpPOTpaMy PO3BUTKY Ta YIOCKOHAIEHHS (QYHKIi
piBHOBaru [27].

Taxkum 9rHOM, 0COOIMBOCTI pO3BUTKY (PYHKIIIT piBHOBArd, siki Oyju HaMH BHSBIICHI ITiJ] 4ac
JOCITI/DKEHHS BKa3ylOTh Ha Te, IO CTAaTOKIHETWYHA CTiKicTh Bim 8-9 1 mo 12-13 pokis
3a0e3MeuyeThCsl OJTHAKOBHUMH MEXaHI3MaMH, IO 3MIHIOIOTHCS B OHTOreHe3l. Ha Hamy mymKy,
YIOCKOHAJIEHHS CTATOKIHETMYHOI CTIMKOCTI B OHTOI€HE31 SIBJISiE COOOI0 Y3roJKEHY TI'€HETHYHO
JNETEepMIHOBAHYy TIporpamy, Imo ii 3abe3neuye. Toni sk y mimniTkiB 14-15 Ta ronakiB 16-17 pokis
3aHATTS CHOPTOM YHHHTH MO3UTHBHUH BIUIMB Ha BIKOBY TUHAMIKY, PO3BHTOK Ta YIOCKOHAJICHHS
CTATOKIHETUYHOT CTIMKOCTI.

Mu cnpoOyBajii TOSICHUTH TIO3UTHBHMM KOPEryHOUM BIUIMB JOJATKOBOI CEHCOPHOL
adepeHTalnli 3 M’SA31B y CIIOPTCMEHIB Ha (POPMYBaHHS CTATOKIHETMYHOI CTIMKOCTI B OHTOT€HE31?
MoskHa BBakaTu, IO MiJ] Yac BUKOHAHHS 3aBJaHHS HAa YTpUMaHHsS pIBHOBaru Ha crtadbuiorpadi y
MIATPUMAHHI CTATOKIHETHYHOI CTIMKOCTI y HeWpomepexkax TOJOBHOTO MO3KY /Ul BHKOHAHHS
3aBIaHHS y OOCTEeXKYyBaHHMX (OPMYETbCS (PYHKI[IOHAIbHA CHCTEMa, IO J03BOJISIE YTPUMYBATH
piBHOBary Ha muatgopmi crabuiorpada. [ng dopmyBaHHS — (YHKI[IOHAIBHOI CHCTEMH
CTATOKIHETUYHOT CTIMKOCTI 3aJydaloThbCsl IHTETpaIlifiHI TPOIECH PI3HUX CEHCOPHHUX CHUCTEM
30pOBOr0, BECTHOYISPHOTO Ta CEHCOMOTOPHOIO aHali3aTropiB, 10 OepyTh ydacTb B 00poOri
iH(popmartii. BpaxoByroun Te, 10 MOKa3HUKH CTATOKIHETUYHOT CTIMKOCTI y BIKOBHX Tpynax JiTei 8-
13 pokiB Oyny aHAJIOTIYHWMHU, SIK JJIs1 CIIOPTCMEHIB Ta 1 HE CIIOPTCMEHIB, a TaKOX T€, 110 BOHU 3
BIKOM TIOCTYIIOBO MiJBUITYBAIKCh, MOKHA BBa)KaTH, IO CTATOKIHETHMYHA CTIMKICTH OOyMOBJICHA
MOCUJICHHSIM POJII  IHTETpallifHUX TIPOIECIB  y HeWpoMepexax (PyHKIIOHATHHOI CHCTEMH
CTATOKIHETUYHOT CTIMKOCTI. BIIMIHHOCTI, 1110 BCTaHOBJIEHI B 00pOOIll CTATOKIHETUYHOI 1H(pOpMAITii,
110 3’SBJISIFOTHCSA y CIOPTCMEHIB MiTITKIB 14-15 Ta roHakiB 16-17 pokiB IMOBIPHO MOXYTh OyTH
3B’s13aH1 3 TOCWJICHUM BIUTUBOM adepeHTHOT iH(opMartii 3 M’s131B, 1110 OEPyTh Y4acTh Y CIIOPTUBHOMY
TpeHyBaHHI Ta QopMmyBaHHi crnenudiuHoi (YHKIIOHATBHOI HEHpPOMEpeXki  CTaTOKIHETHYHOI
crifikocti. Jlo mporo (akTopy MOKHa J00ABUTHU MIABUIIECHHS COMAaTOCEHCOPHOI YYTJIMBOCTI Ta
€(DEeKTUBHOCTI PYXOBHUX peEaKIliii MOCTYHNaJIbHUX M S31B HIDKHIX KiHIIBOK. Lle mposBisieTbest y
BHCOKHUX KOOPAMHALINHUX BJIACTUBOCTAX, OCKUIBKA BOHHU PEATI3yIOThCS 32 BUCOKOI IPOCTOPOBOT 1
4yacoBOi opranizailii poOOTH CEHCOPHHX CHUCTEM, SIKi OEpyTh y4acTh y KepyBaHHI pyxamu. Tomy
BHCOKI crienu(iyHi KoopauHaliiHi 3110HOCTiI y ocid 14-15 Ta ronakiB 16-17 pokiB y rpymi
CHOpPTCMEHIB  (QOpMYIOTH OUIbII JOCKOHANy (YHKIIOHANbHY CHCTEMHU 3 BHUCOKHUM pPIBHEM
IHTerpamifHuX Ta M[POCTOPOBO-YACOBUX BHYTPIIIHBO CEHCOPHUX Ta MDK CEHCOPHHUX
KOOPJIUHAIIIMHUX MEXaHI3MIB, IO MHPOSBISIOTHCS y BHUINOMY PIBHI 3AaTHOCTI OpIEHTYBATHCS Y
mpoctopi, AudepeHiiioBaTH mapaMeTpu PyXiB, MIATPUMYBATH PIBHOBAry, puTM 1 BECTUOYISPHY
CTIMKICTB.

OTmxe, HaBE/ICHI pe3yNbTATH Ta y3arajlbHEHHS JI03BOJISIIOTH CTBEP/XKYBATH, 1110 CUCTEMATHUH1
¢G13U4H1 HaBaHTAXXEHHS y TPYIi CIOPTCMEHIB IMPU3BOAUTH 10 (YHKI[IOHATBHOI MYJIbTHCEHCOPOHOL
Ta CEHCOPHO-MOTOPHOI iHTerpamii Heilipomepex, 1Mo OepyTb ydacTb y MIATPUMAaHHI pIBHOBAar,
CTaTOKIHETUYHOI CTIMKOCTI JITEH, MiAIITKIB Ta FOHAKIB.

BucHoBku:
1. Metonom crabinorpadii 3a moka3HHKaMu KoedilieHTy GYHKIIi piBHOBAaru, IOBKWHU

TPA€EKTOPIi KOJIMBAHHS LIEHTPY THCKY, IIBUAKOCTI MEPEMIIIEHHS LIEHTPY MacH BCTAaHOBJIEHO

BIKOBI 0OCOOJMBOCTI Ta 3aKOHOMIPHOCTI (OpMyBaHHA KOOpIUHALII BEPTHUKAIBHOTO

TMOJIOXKEHHSI TJ1a MiJI 4ac CTOSHHS, 110 3HAXOAAThCA Y 3aJIeKHOCTI BiJl TEHETHUHUX MEXaHI3MIB

OHTOT€HEe3Y Ta PIBHsI PyXOBO1 aKTUBHOCTI 0OCTE)KYBaHHX.
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2.

10.

11.

12.

VY gireit 8-9 pokiB, MmO 3aiiMalOTBCA CHOPTOM Ta iX OIHOJITKIB HE CIIOPTCMEHIB
cTatoauHaMiuHa (PYHKIlS HEEpEpPBHO Ta MOCTYIIOBO PO3BHUBAETHCS 1 JIOCATAE HAWBHILIOTO
piBHS y roHaKiB 16-17 pokiB.

VY rpymi CHOpTCMEHIB Ha BiAMIHY BiJ HE CIIOPTCMEHIB BIKOBa JUHAMIiKa CTaTOJIMHAMIYHOT
CTIHKOCTI XapaKTepU3YEThCS BHUIICPCIHKAIOUMM Ta OUIBII IHTEHCHBHHUM DPO3BUTKOM. Y
cropTcMeHiB mimniTKiB 14-15 Ta toHakiB 16-17 pokiB y MOpIBHAHHI 3 OAHOJITKAMH HE
CIOPTCMEHAMH 32 TOKa3HWKaMU KOoeQilieHTy (YHKIIi piBHOBAaru Ta JOBXHHU TPAEKTOPIi
KOJIMBaHHS LIEHTPY THCKY BCTAHOBJICHI CTaTHCTUYHO 3HAYYIIl BHIII XapaKTEPUCTHKH
crabinorpadii, MO CBIAYUTP HA KOPHCTh KOPETyHOUOTO BIUIMBY ITJBUIICHOI PYXOBOT
aKTUBHOCTI Ha TeHETUYH1 MeXaH13Mu (opMyBaHHS (YHKIII] pIBHOBAard B OHTOT€HE3.
Otpumani pe3yiabTaTH MIATBEPIXKYIOTh JAYMKY TpO ICHYBaHHS BHCOKOTO DIBHS
CEHCOMOTOPHOI 1HTEerpalii Ta IIaCTUYHOCTI 33 YMOBH CHUCTEMaTUYHHUX 3aHATH CHOPTOM. Y
JUTeH, MUTITKIB Ta IOHAKIB CIOPTCMEHIB JIOJAaTKOBAa HEPBOBO-M’SI30Ba AKTHUBHICTH Ta
ceHCcOMOTOpHapHa adepeHTarlist 3ade3neuye OUIbI BUCOKUN PiBEHb CEHCOPHOI IHTETpaIllii Ta
CTaTOKIHETUYHOI CTIMKOCTI Ta YIOCKOHAIIOE (DYHKIIIO pIBHOBAard B OHTOT€H31.

BusiBieHi BikOB1 0COOIMBOCTI Ta 3aKOHOMIPHOCTI ()OPMYBaHHSI CTATOKIHETUYHOI CTIKOCTI
JITEH, TMUTITKIB Ta FOHAKIB HEOOXITHO BpaXxOBYBATH IIiJ] Yac OpraHizailii OCBITHbOTO MPOIIECY,
(13MYHOTO BHXOBAaHHS, MPOBEACHHS MEIUUYHUX OTJISAIB 1 OLIHII PYXOBOTO PO3BUTKY Ta
MIATOTOBJIEHOCTI.
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V.S. Lyzohub, I.1. Salivonchyk, Y.V. Koval, 1.0. Dudnyk Formation of statokinetic stability in ontogenesis

Introductionse. The study proposes to explore the specifics of statokinetic stability formation in
ontogenesis. Questions remain unanswered, such as the characteristics of structurally-functional sensorimotor
integration in statokinetic stability formation under different levels of physical activity. It is yet unclear how
neuroontogenetic processes align with general mechanisms in the improvement of statokinetic stability
through systematic engagement in physical culture and sports.

Purpose. The study aims to identify the features of statokinetic stability formation in individuals of
different ages and with varying physical activity levels.

Methods. The biomechanical assessment of statokinetic stability is utilized for functional state
evaluation and sports orientation. The ability to maintain balance is examined in static conditions, where the
body is stationary or during movements, using computer stabilography for precise spatial-temporal analysis
of body position.

The study includes 174 participants aged 8-17, divided into athletes attending sports sections and non-
athletes participating in school physical education programs. The voluntary participation adheres to ethical
norms. Statokinetic stability is assessed through stabilography, considering parameters like equilibrium
function coefficient (EFC), length of the oscillation trajectory (Length), and center of mass displacement speed
(AvgSpeed).

Statistical analysis employs ANOVA and Tukey's test to determine significant differences. The results
indicate the need for further research to understand the intricacies of statokinetic stability formation,
especially in terms of sensory-motor integration, neuroontogenesis processes, and age-specific characteristics
in athletes.

Results. Results show that statokinetic stability gradually increases in children, adolescents, and
youths, reaching maximum values at 16-17 years. Athletes in the 14-15 and 16-17 age groups exhibited
significantly higher development of statokinetic stability compared to their non-athlete peers.

Originality. The role of additional muscle afferentation during systematic physical exercises and
sports on genetic mechanisms of sensorimotor integration in the formation of statokinetic stability in
ontogenesis is discussed.

Conclusion. Using stabilography indicators such as the equilibrium function coefficient, length of the
pressure center oscillation trajectory, and center of mass displacement speed, age-specific features and
patterns of vertical body position coordination during standing were established. These are dependent on the
genetic mechanisms of ontogenesis and the level of physical activity of the subjects. In children aged 8-9
engaged in sports and their non-athlete peers, statodynamic function continuously and gradually develops,
reaching its peak in 16-17-year-old males. In the athlete group, unlike the non-athlete group, the age dynamics
of statodynamic stability are characterized by advanced and more intensive development. Among adolescent
athletes aged 14-15 and males aged 16-17, statistically significant higher stabilography characteristics were
identified compared to non-athlete peers. This suggests the corrective influence of increased physical activity
on the genetic mechanisms of balance function formation during ontogenesis. The results support the notion
of a high level of sensorimotor integration and plasticity with systematic sports training. In children,
adolescents, and youth athletes, additional neuromuscular activity and sensorimotor afferentation provide a
higher level of sensorial integration and postural stability, improving balance function during ontogenesis.
The identified age-specific features and patterns of statokinetic stability formation in children, adolescents,
and youth should be considered in organizing the educational process, physical education, conducting medical
examinations, and assessing motor development and preparedness.

Keywords: include bibliography; statokinetic stability; athletes; non-athletes; equilibrium function
coefficient; ontogenesis.
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ITPOSIB HEUPOJJUHAMIYHUX BJIACTUBOCTEM
KIBEPCIIOPTCMEHIB V 3B’SI3KY I3 PIBHEM CTPECY,
CAMOPEL'YJISIII, ATAIITUBHOCTI TA THTEJIEKTY

Hana poboma npucesiuena npobremi GUBYEHHS WIBUOKOCHWI CEHCOMOMOPHUX peakyii ma
iHOUBIOyanbHO-munoao2iunux ocobausocmei BHJ[, ncuxonoziunux nokasHukie pieHs po3sumky iHmeneKkmy,
1Q 3a mecmom Pasena, ma pigus po3gumiy iCHYyI04020 cmpecy, eheKmusHocmi nCuxiyHoi camopezynayii ma
aoanmueHocmi 3a MemoouKoro subopy koavopie M. Jlrowepa y kibepcnopmcemenis. Bussnenuti 63acmo38 ‘130K
NCUxohiziono2iuHux ma NCUXON02IMHUX XAPAKMEPUCMUK, 6CIAHO8IeHa CIMAMUCMUYHO 3HAYYWaAd Kopenayis
MidC CcepeOHiM 3HAYeHHAM MOMOPHO20 Komnonewmy II3MP 3 ncuxonoziuHumu XxXapaxmepucmuKamu
obcmedsceHux Kibepcnopmcemeria 3a mecmamu Pasena ma M. Jlowepa, a came: 3 NnOKA3HUKOM DIGHS PO3BUMK)
inmenexmy, noxkazuuxom 1Q, noxasnuxom pisns icnyiouoeo cmpecy ma xoegiyicnmom Banvnegepa. Taxoorc
6CMAHOBNEHA CIMAMUCIUYHO 3HAUYUA KOPETSAYIsS MIdIC CEPEOHIM 3HAYEHHAM MOMOPHO20 KomMnonenmy PB1-3
3 NOKA3HUKOM pieHs cmpecy ma Koeghiyicnmom BanvHeghepa, wo cmocyemvca cepeonbo20 3HAYEHHS
MomopHo2o KomnoHenmy PB2-3 mo cmamucmuyno 3nauyuja Kopeiayiss 6CMaHo81eHa auule 3 NOKA3HUKOM
pieHsa cmpecy.

Knrouoei cnosa: xibepcnopm; ncuxo@izionociuni nokasHuKu, pieeHb cmpecy, iHmenexkn.

IlocTranoBka mpo6JieMu. AHaJi3 octaHHiX myOaikamiii. [Icuxodi3ionoriyHi MOKa3HUKH
KiOepCIIOPTCMEHIB € OJHUMU 3 BaXKJIMBUX IHAMKATOPIB JJIi MPOTHO3Y Ta MOHITOPUHTY
(GYHKIIOHAJIBHOTO CTaHy UEHTPAJIbHOI HEPBOBOI CHCTEMH TeiMEpiB y B3a€MO3B’A3Ky 3 iX
IHIMBIyaTbHO-TUIIOJIOTIYHIMH ~ XapaKTePUCTHKaMU. MO)KHa TPUITYCTUTH, IO BpaxyBaHHSI
0COOJMBOCTEM IEHTpaJbHOI HEPBOBOI CHUCTEMM NpodeciiHMX TIpaBliB B KiOEpCHOPTI HagacTb
MOJKJIMBICTh BU3HAUUTH, SIKUH *aHp Oyae Halle(eKTHBHIIIMM JUIs CIIOPTCMEHa Ta ONTUMI3yBaTH
TpEeHyBaJIbHI IEPIOM 3 ypaxXyBaHHIM TUHOJOTrYHUX Xapakrepuctuk [IHC.

KiGepciopr — 00nacTh CHOPTUBHOI IISJIBHOCTI, B SIKiM JIIOJM pPO3BUBAIOTH 1 TPEHYIOThH
po3ymoBi Ta (i3UyHi 31I0HOCTI 3 BUKOPHUCTAaHHAM 1H(GOpPMAIIHHO-KOMYHIKALIHHUX TEXHOJOTIH;
BXIZIHI JaHl1 TpaBliB 1 KOMaHJ, a TaKOX BUXiAHI JaHI CHUCTEeMH eSPOrtS omocepeaKoBYIOTHCS
iHTepdeiicamu «rroanHa-Kkom oTep» [1].

CtpiMKH# CBITOBUH pPO3BUTOK KiOepcrnopTy Mpu3BiB 10 OQIUIHHOTO BHU3HAHHS Ili€l
PO3BaKAIBHOT AisIbHOCTI BUIoM criopty [2, 3]. SIk HOBmii BHJ cropty, KibepcrmopT o0’enHye
KYJIBTYpPY, TEXHOJIOTII, IHTENeKT i cnopT. KibepcrnopT kapAnHAIBHO BiIPI3HAETHCS BiJl 3BUYHOTO YCIM
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HaM Teiminry. [1o cyTi, BIH po3Iisiae eIeKTPOHHE OOJAJHAHHS Ta €JICKTPOHHY TEXHOJIOTIIO SIK
CIIOPTUBHE OOJIATHAHHS JJIs 3MaraHb OJHE 3 OJHUM Y BU3HAYCHHWH 4ac BiMOBIAHO JO €IWHOTO
CTaHJIAPTY 3MaraHb y BipTyaIbHOMY CEpEIOBHINI IHPOPMAIIMHIX TEXHOJOTIH, sIKE BOHO CTBOPHIIO.
Kpim Toro, kibepcropt — Ii¢ He JIMIIE IHTeNIeKTyalbHa BIIpaBa, a i opma BIpaBH, sika 00’ €IHYE
po3yM i Tio. Lle MoXke CIpUATH HE TUIBKH PO3BUTKY MUCIICHHS, YYHHOCTI YIACHHUKIB, TTOKPAIEHHIO
KOMaHJTHO1 pOOOTH Ta CTPECOCTIMKOCTI TPaBIIiB, ajie ¥ pearizallii i1eaiB Ta IIHHOCTEH CIOPTCMEHIB
[4].

3pocTaroda NoMmyJIsIpHICTh BIpTyaTbHUX IrOp Ta )KOPCTKA KOHKYPEHIIis, 110 3 HUMH TOB'sI3aHa,
CTIIOHYKa€ KiOEpCIOPTCMEHIB BUTpayaTH BCe OUTBINY 1 OUIBITY YaCTHHY CBOTO Yacy Ha TPEHYBaHHS.
Sk HacmigoK, ycl yCHilHI KiOepCHOpTCMEHH MPOBOJATH 3a IrpaMM Bi I'SITH IO BOCBMM T'OJUH Ha
JICHb, BIITOYYIOUM CBOIO MOTOPHWKY Ta IMIBHJIKICTh PEAKIIil, @ HOBAYKH BUTPAYAOTh HA TPEHYBAHHS
ie Outbie yacy. KibepcnoprcMenu He Juiiie BJOCKOHAIIOIOTH CBOT MOTOPHI HABUYKH, aJie ¥ IIBUIKO
PO3BUBAIOTH CIIELM(IYHI IHTENEKTyaJbHI Ta MCUXOEMOLIIHI XapaKTEepUCTHKH, 110 0a3yloThCs Ha
THTIOJIOTTYHUX OCOOTMBOCTSX HEHPOHHOI aKTHBHOCTI BHIIOTO TIOPSIKY, 3aBISKH YOMY JIOCSTAIOThH
BHUCOKHX KOHKYPEHTHHUX MOKa3HUKIB [5-9].

[MutanHs BIUIMBY KibepcnopTy Ha mncuxodizioforiyHy cdepy rpaBUiB TUIBKH I[OYHHAE
AKTUBHO BUBYATHCS, ITPH IIbOMY JIUIIIE JIEAKI 3 ICHYIOUHMX JOCIIPKEHb BKa3YIOTh K HA MMO3UTUBHUM,
TaKk 1 Ha HETaTUBHUM BIUIMB BIPTyaslbHOi irpoBoi aistinbHOCTi [10-13]. Hampuxman, y Husmi
JOCIIDKEHDb 3a3HAYAETHCS, O HACHIIBHHUIIBKHMH KaHP BiZICOIrop MOXKE TPU3BOJUTH JI0 arPeCUBHOI
MTOBEIIHKH, [0 3yMOBJICHO TIEPEKUBAHHSAM CTPECY ITiJ] 9aC 3MaraHb Ta CHJILHUM BUKHJIOM CHMIIATO -
aJipeHaJIOBUX TOPMOHIB 1 meniatopiB [6, 9, 11, 14]. IcHye TakoX pH3UMK BUHUKHEHHS IrPOBOT
3ayIe)KHOCTI. BomHOUAc KibepcropT Moke OYTH MOTYKHUM IHCTPYMEHTOM CTHUMYJISIIIT TIIaCTUYHOCTI
MO3Ky. BiH cripusie po3BUTKY JIOTTYHOTO, 1€ TyKTUBHOTO, aHATITUYHOTO, KPUTHIHOTO, AOCTPAKTHOTO,
00pa3HOro Ta HECTaHAAPTHOIO MHUCIIEHHS, MOKpAIye 3AaTHICTh MPOTHO3YBAaTH pPE3yJIbTaTH Ta
MIBUIIYE KOHIIEHTpallito yBaru [5, 7, 8]. Hocnigauku 3 YHiBepcuteTy Pouectepa (CILIA) nposenn
HU3KY JOCITIKEHb, MO0 BU3HAYMTH, SK PI3HI KaHPU Irop MOB'A3aHI 3 poOOTOI MO3Ky. BoHm
BHUSIBUJIM, 1110 HAWOUTBII 3aJIy4eHHMMH JO I'POBOi JISUTBHOCTI IUISHKAMU MO3KY € TiM'siHa 4acTKa
(opieHTaIris Ha 3aBaHHs), T0OOBA YacTKa (YTpUMaHHS yBard Ha KOHKPETHOMY 00'eKTi a0 3aB/1aHH1)
i mepeaHs 1000Ba yacTKa (KOHTPOJIb 1 peryisilis yBaru) [6-8].

YcnimHuM A0pociuM refiMepaM TakoK MpUTaMaHHa BHCOKAa MOTHBALliS 0 JOCSTHEHHSA
MOCTaBJICHUX IIJIeH, e(EKTUBHE MOEAHAHHS PAIliOHATLHOCTI Ta CXWUJIBHOCTI JI0 PU3HKY, MOYYTTS
BIJIMTOB1IaJIHOCTI 32 BUKOHAHHS 3aBJIaHb Ta BMIHHS IIBUKO ITpUiiMaTH pimeHHs [15].

®di3nvHa aKTUBHICTh POOUTH JIIOJICH IIACIUBIIIMMU, MiABUINYIOUN PIBEHb CEPOTOHIHY, aje
rpa B KOMIT IOT€PHI IrpH MPOTATOM TPUBAIOTO YaCy MOYKE CIIPOBOKYBATH COIlIaJIbHI MPOOIeMH, TaKi
SIK 3HIDKCHHS aKaJIeMIYHOI YCHIINIHOCTI 3 mpooOieMaMu noBeaiHku [16]. Kidepcmopt npu3BoauTh He
TUIBKU 70 (PI3BUYHUX MpoOsIeM, aje TaKoXK MOKe OyTH MPUYUHOIO J0 HEraTUBHUX TCHXOJIOTTYHHX
HACITIIKIB. [HIIII aBTOPH 3a3HAYAIOTh, 110 TPHBAJja I'pa y BiIeOIrpy y HOBCIKIACHHOMY JKUTTI BUKIIMKAE
coliaiabHi, eMOIIIlHI Ta MCUXI4H1 MPOoOJIeMH, Taki AK Aenpecis Ta arpecis. OTxke, HEKOHTPOJILOBAaHA
Ta HaJMipHA rpa y BiZeoirpy MoKe CIIPUYMHUATH COLIANbHI Ta eMoIliiHi mpobnemu [17].

JlocmikeHHs, mpoBeaeHe B YHiBepcuTeTi UnuecTepa, BUSBUIIO TCHXOJIOTIYHI MpoOIeMu
npodecioHalniB KibepcnopTy Mmia 4ac 3Maranb. [ pasiii, SKi 3aiiMaroThCs KIOEPCIOPTOM, CTHKAIHCS 3
PI3HUMHM THUIAMM CTpecOBUX (akTopiB, Yy TOMY UHCII 3 mpoOieMaMu CHUIKYBaHHS Ta
3aHETIOKOEHHIMH, MOB’SI3aHUMU 31 3MaraHHsAMHU TepeJl )KUBOIO ayJUTOPIEI0, IO BiIA3EPKaIIOBAIO
NCUXIYHI CTaHM NpodeciiHMX CHOPTCMEHIB, 30KpeMa (yTOOicTiB 1 3ipoK perdi Ha TypHIpax
BUCOKOTO piBHs [18].

OyHKIIOHATBHUNA CTaH TpaBls TICHO MOB'SI3aHUM 3 HOro McuxoQi3ioJOTiYHUM CTaHOM,
BHUBYAIOUU MOJYJAIi0 (Di3I0JOTIYHMX Ta TMCUXOJOTIYHUX CTaHIB MiJl 4ac T'PU MOXHA OLIHUTH
CIIOPTUBHY MPOAYKTUBHICTh. BTiM, y cydacHOMY HayKOBOMY OpPOOKY MaiiyKe BIICYTHI pe3yibTaTu
JOCTIKEHb 3MiH MCUX0(]i310JIOTIYHUX CTaHIB T'PABIIB SIK Y CTaHi CIIOKOIO, TakK 1 MiJ 4ac TpH, II0
00YMOBJIIOE TIOSIBY HOBUX (DyHIaMEHTAIBHUX POOIT 3 03Ha4eHOI npooiemMaTuku [ 15].
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Meta monsrana B TOMYy, MO0 BHU3HAYUTH — YU B3AEMOIIOB’SI3aHI OCOOJIMBOCTI
CEHCOMOTOPHOTO pearyBaHHsl KiOEpCIIOPTCMEHIB B ONTHMAJIbHOMY PEXKHMI 13 pPiIBHEM HAsBHOTO
CTpecy, EMOIIHOT HAPYKEHOCTI, CaMOPETYJISAIIi Ta aIalTUBHOCTI, @ TAKOXK 3 PIBHEM IHTEIICKTY.

Marepiaau Ta MeTOAU AOCTIMKeHHs. Y JoCHiKeHH] Opanu yyacts 14 xibepcropTcMeHiB
BikoM 17-23 poku. [JocmimkenHs npoBoamiocs Ha 6a3i HaykoBo-nocnigaoro incturyry HY®BCY.
Jnsi  BU3HAUEHHS MCUXO(QI3I0JOTIYHMX BIACTUBOCTEH KiOEPCHOPTCMEHIB BUKOPUCTOBYBAJIH
JTiarHoCTHYHUE KoMIuteke «/liarnoct-1» (po3pobuuku M. B. Makapenko, B. C. JIuzory6) [19, 20].

Jli1st BU3HAYCHHS PiBHS IHTEIEKTY BUKOPHUCTOBYBasM TecT PaBena [21], 1uist BU3HaYCHHS PIBHA
HasiBHOTO cTpecy (PC) Ta e(eKTHBHOCTI ICHXOJIOTIYHOI CaMOPEryJIAIlil BHKOPHUCTOBYBAIH TECT
BHOOPY KoJIbOpiB M. Jltotiepa 13 3acTocyBaHHSIM MPOTPAMHO-AMapaTHOTO KOMIUIEKCY IICUXOJIOTTYHOT
Ta ncuxodizionoriunoi aiarnoctuku «bOC-tect-IIpodeciitnuity [22].

BiamoinHo 10 MeTu poOOTH, Y 00CTEKEHUX KIOEPCTIOPTCMEHIB TOCITIHKYBATUCS TTOKA3HUKU
npoctoi 30poBo-MoTopHOI peakuii (II3MP) Ta peakiii Bubopy o1HoTO 13 TphOX curHaiis (PB1-3) mis
JOMIHAHTHOT Ta CyOIOMIHAHTHOT PyKH, TIOKA3HUKH peakiii BHOOpY ABOX i3 TpboX curHaiis (PB2-3).
[ToTpibHO minKpecauTH, IO CKIAaAOBMMHM JareHTHoro nepioay (JIII) ceHcoMoTopHMX peakiiil
PI3HOTO CTYIEHS CKJIAAHOCTI (MTPOCTOT 30pOBO-MOTOPHOT peakiiii, peakiriii Budbopy PB1-3 ta PB2-3)
€ Yac LEeHTpaJibHOT 00poOKku iHQopMalii Ta MOTOpHHM KoMmnoHEHT [20]. CepenHe 3HAYEHHS 4Yacy
HEHTpaIbHOI 00poOKHM iHQoOpMAIi — 1€ PIBHUIL MDK BEIMYHWHOIO JIATEHTHOTO TEpIoNy peakxilii
BHOOPY Ta BEIMYMHOKO JIATEHTHOTO MEPIoAy MPOCTOi 30poBO-MoTOpHOI peakiii [20]. IBunkicts
peaxirii BuOOpy BU3HAYAETHCS MIBHJKICTIO MEPEOIry aHaTITUKO-CHHTETHYHOT TISTTHOCTI TOJIOBHOTO
MO3KY, @ HE TUTBKH NIBUIKICTIO PO3MOBCIO/KEHHS 30yKSHHST HEHPOHHUMHE KOMIUIEKCAMH KOPH, 10
BinOyBaethcs mpu [I3MP [uuT. 3a 23].

Jlis BU3HAUEHHS PIBHS IHTEJNEKTY Ta SIK pO3YMOBE HAaBAHTAXXEHHS BUKOPHUCTOBYBAIH TECT
PaBena [21, 22].

Tect PaBena ckimagaerbcst 3 MaTpuill 3 60 KapToK, sIKi BAKOPUCTOBYIOTHCS ISl 3aIIOBHCHHS
MPOMYIICHUX €JIEMEHTIB MyHKTIB 13 3aMpONMOHOBAaHUX BapiaHTIB BiAMOBiAeH. Bci kapTku po3aiieHi
Ha mare Tpyn (A, B, C, D i E), mo 12 kaprox y KOXHIi Tpymi. MaTpuili Ha3UBaIOTHCS
MPOTPECUBHUMH, OCKUIBKH CKJIAIHICTh 3aBIAaHHS 3POCTA€E BiJ MEpIIoi 0 ABAHAIIATOI MATPHUIll B
KOKHill cepii Ta 3arajoM 3 KO3KHOIO cepiero. [21, 22].

Cepisn A. IlepeBipsic BMIHHSA PO3PI3HATH OCHOBHI €JIEMEHTH CTPYKTYPH, BHU3HAYATH iX
B3a€MO3B'SI3KH, BU3HAYATH BIJICYTHI YACTHHHU CTPYKTYPH Ta MOPIBHIOBATH iX 31 3pa3koM. PiBeHs OaniB
y 1iid cepii 3aJeXUTh BiIl PIBHA yBarv, CTATHCTHUYHOI peNpe3eHTallii, ysIBH Ta Bi3yaJIbHOTO
po3pizHeHHs (ineHTudikarrii).

Cepis B. IlepeBipsic BMiHHS PO3PI3HATH OCHOBHI €JIEMEHTH, 3HAXOIUTH CUMETPIIO y dirypax
1 poOMTH BUCHOBKHM Ha OCHOBI JIIHIHHOTO qU(epEHITIFOBaHHS Ta JIHIMHUX 3aJIC)KHOCTCH.

Cepis C. [lepeBipsic BMiHHS AMHAMIYHO (MUTTEBO) CIIOCTEPIraT, BiICTEKYBaTH Oe3nepepBHi
3MiHHU, IMHAMIYHO 3BEPTATH YBary Ta ysaBIsSTH. MaTpulli 11i€l cepii HalaloTh BapiaHTH CKJIATHUX 3MiH
¢dbopmMu, 3aCHOBaHHMX Ha MPHUHLIUII Oe3nepepBHOI TpaHchopmarlii Ta miAICYMOBYBaHHS 1 BIAHIMAHHSA
BEPTUKAIBHUX 1 TOPU30HTAIBHHUX 3MiH, 1110 BUMAraroTh BU3HAYEHHS BIACYTHIX Diryp.

Cepis D. locaimxye 30aTHICTh 00CTEKYBAHOTO BHSIBIISITH KUIBKICHI Ta SKICHI 3MIHH, IO
JIe)KaTh B OCHOBI aJITOPUTMIB YHOPSAKYBaHHS (iryp.

Cepis E. [Jocnipkye 31aTHICTE 00CTEKYBaHOTO aHANIIZYBAaTH (POPMY OCHOBHOTO 300paskeHHS
1 30upatu BiICYTHI Qirypu oJIHy 3a OJHOIO (UIJISIXOM JOJaBaHHS, 3MIlIyBaHHs a00 BiIHIMaHHSA
eJIEMEHTIB (irypHu), TOTPUMYIOUUCH alredpaiuHuX aJIrOPUTMIB J101aBaHHS 1 BIIHIMAHHS €JI€MEHTIB 1
gacTuH ¢irypu. OLiHIO€ aHATITUKO-CUHTETUYHY AISJIBHICT MO3KY SIK BUILY opMy abcTparyBaHHs
1 IMHaMIYHOTO CHHTE3Y.

Jlns Bu3HaueHHs piBHA HasBHOro crpecy (PC), epekTMBHOCTI NCUXIYHOI caMoperyssuii Ta
aJlalITUBHOCTI BUKOPUCTOBYBABCs TECT BHOOPY KosbopiB M. Jlromiepa [22].

[Toxa3zHUKM PIBHS ICHYIOUOTO CTPECY XapaKTepU3yIoTh JianazoH 0-4 yM. oJl. K HU3bKUH, 5-8
yM. 0J1. sIK — nioMipHuit (cepenniit) PC 19-12 yMm. on. sik — BUCOKMI piBeHb cTpecy. MeToauKa TaKoX
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MOJKE JTO3BOJIMTH J1IarHOCTYBATH PiBEHb FAPMOHIi Ta BHYTPIIIHBOTO ONTUMYMY HEPBOBO-TICUXIYHOTO
CTaHy CIIOPTCMEHA 3a JOoToMOro koeodimienta Banbuedepa. Bimomo, mo 3HaueHHsS KoeillieHTy
Banbuedepa (1-10 ym. o11.) € BHCOKHUIT piBeHb caMmoperyisiii Ta agantuBHocTi, (11-20 ym. ox.) —
CepelHill piBeHb EMOIIIHHOI HANpPYKEHOCTI, caMoperyisiii ta agantuBHoOcTi, (> 21 yMm. ox;.) —
3HIDKCHUM PIBHEM CaMOPETYIIAIii Ta aJanTUBHOCTI, 3 O3HAKaMU IEPEBTOMH Ta IMiJABUIICHOI
€MOLIIITHOT HAIIPY>KEHOCTI.

Takox Tect M. Jlromepa [03BOJISE CYyIUTH IpPO CUMIATHUYHE abo0 mapacuMIaTHYHE
JOMIHYBaHHSI aKTHBHOCTI aBTOHOMHO1 HEPBOBOI CUCTEMH JOCTIHKYBaHUX, a caMe JJIs bOro OyB
BUKopucTanuii koedimient Illumonra. Bigomo, 1o 3navenus koedimienra Hunoma ( >1 ym. ox.)
CBITYUTH TPO EpProTPOIHE [OMIHYBaHHS, TIEepeBakHE 30y/KEHHS (AKTHBAI0) CUMMIATHYHOL
HepBoBoi cucremu. Koedimient lumoma (=1 yMm. oa.) — 1e BereTaTuBHUM OanaHc, piBHOBara
CUMITaTUYHOT Ta TMapacUMIIATUYHOI CHCTEM BereTaTMBHOI perynsiii (HopmoToHis). KoediieHT
HIumoma (<1 ym. oa.) — TpodOTpONHE TOMIHYBaHHS, MNEpeBakKHE 30Yy/KCHHs (aKTHBAIlis)
[1apacUMIIaTUYHOI HEPBOBOI CUCTEMH.

CratuctuuHy 0OpOOKYy OTpPHUMAaHHMX pPE3yJIbTaTiB IPOBOJWIM 3a JIOIMIOMOTOI OIHMCOBOL
craructuku IMB SPSS Statistics, Bepcis 26. Tect CmipMmeHa 3aCTOCOBYBAIHM ISl JAOCIIKEHHS
KOPEJAIINHUX 3B’ S3KIB.

Hami pocnmimpkenHss Oynmu TpoOBEACHI BIAMOBIAHO 70 OCHOBHUX OIOCTHMYHUX HOPM
I'enbciachkoi nekmaparii BececBiTHROI MenmuuHO1 acorfiamii mpo €THYHI MPUHIMIKN TPOBEICHHS
HayKOBO-MEJMYHUX JOChiKeHb 13 mompaBkamu (2000, 3 mompaBkamu 2008), Konsenuii Paau
€Bpornu 3 npaB JoauHuA Ta O6iomenuinau (1997), VHiBepcanbHOI nekiaparilii 3 010€THKHA Ta TIpaB
monuuu (1997). ITucekmoBa iHpOopMOBaHa 3roja Oyna oTpruMaHa y KOKHOTO YUaCHHUKA JO0C1KCHHS.

Pe3syabTati fgociailzkeHb Ta ix o00roBopeHHsi. PesynmpTat  1mcmxoi3ionorivHOTO
TECTYBaHHS B ONITUMAJILHOMY PEXUMI (IIPOBOIUIIOCS BUBUCHHS MMAPAMETPIB CCHCOMOTOPHHX PEAKITIi
PI3HOTO CTYIEHS CKJIATHOCTI TOCTIKYBaHUX) TIpeICTaBlIeH] B Tabmuli 1.

Pesynpratn B Tabmuili 1 aeMOHCTPYIOTh, MO KiOEPCTIOPTCMEHM Malld CEpeAHii pIBeHBb
natentHoro nepioay (JIIT) cencomoTopuux peakilii, a came: JIIT mpocToi 30poBO-MOTOPHOT peakirii
(IT3MP) ckmanaB 257,52+19,13 mc ansa nomiHaHTHOT pyku Ta 278,14+33,49 Mc mis cyOaomMiHaHTHOT
PYKH, TPU IIbOMY JIaH1 TOKa3HUKIB JOCTOBIPHOCTI BIAPI3HSAIOTHCS. Takl JaHi, HAa HAIIy AYMKY,
CBiMYaTh MPO Te, MO IMJ Yac T'PH KIOEPCIOPTCMEHU BUKOPUCTOBYIOTh B IFPOBUX CHTYAaIlIIX
31e0LIBIIIOr0 JOMIHAHTHY pYKy. BapTo 3ayBakuT, 1o 3 14 gocnipkyBanux 1 KibepcrmopTcCMeH MaB
BHIIEe cepeaHboro piBeHb [I3MP, Bci iHIII — cepenHii piBeHb (came I TOMIHAHTHOI PYKH); IS
CcyOJIOMIHAHTHOI PYKH JaHi OyJy HACTYMHI: OJUH JOCTI/DKYBaHUM MaB BHIIE CEPEIHHOTO PIBEHBb
[I3MP, Tpu ciopTcMeHa — HU)K4e CepeTHhOT0, BC1 1HIII — CEPE/IHINA PIBEHBb.

Takox, y 00CTe:KeHUX BHU3HAYATIUCH MOKA3HUKU peakilii BUOOPY OJHOrO 3 TPhOX CHUTHANTIB
(PB1-3) Ta peakii Bubopy aBox 3 Tprox curraiiB (PB2-3). [lani B Tabnumi 1 cBimyaTe mpo Te, 110
kibepcropTcMeHn Maliu cepeliHiil piBeHb JateHTHoro mnepioay (JIIT) peaxmii Bubopy, a came: JIIT
PB1-3 nns nominantHoi pyku ctanoBuB 375,034+37,11 mc, s cydnominantroi — 370,12+39,67 mc.
3 ycix JochimKyBaHUX 0Ci0 Tpu KibepcrmopTCMEHH 3HAXOAUITUCS Ha HIKYE CepeIHbOMY PiBHI, OJJHA
ocoba — Ha Hu3bKOMY piBHi JIII PB1-3 (mominanTHa pyka); ABa MOCHIIP)KYBaHUX — Ha BHIIE
CEepeIHBOTO PiBHI, TPH — HA HI)KYE CEPEIHBOrO Ta OJIMH — Ha HU3bKOMY PiBHI (CyO/IOMIHAHTHA pyKa).
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Tabaunus 1
[cuxodizionoriuni Noka3HUKH KibepcrnopTcMeHiB (N=14) B ONTUMaIbHOMY PEXKHIMI,
Me [25%, 75%]

IMoxa3zHnkn II3MP | PB1-3 | PB2-3
Me [25%, 75%]
Cepenus BEIMYMHA 257,72 369,95 445,16
JATCHTHOTO TIEPIoJTy, MC [241,98, 272,171 ~ [341,45, 401,42] ~ | [412,81, 470,30]
281,15 365,28
[252,32, 303,00] # [341,53, 400,11] #
ITomunka CEPEIHbOTO 10,01 15,19 17,73
apu(METHYHOTO, MC [7,85, 10,91] ~ [13,96, 18,35] ~ [14,94, 19,45]
10,84 15,61
[8,44, 13,26] # [12,87, 21,69] #
CepennbokBaipaTUIHE 54,82 45,58 77,19
BiIXMJIEHHS, MC [43,04, 59,73] ~ [41,89, 55,07] ~ [65,15, 83,73]
58,84 46,82
[46,24, 72,62] # [38,02, 65,08] #
KoedimienT Bapiarii, % 20,42 12,09 17,55
[16,53, 23,77] » [11,08, 14,05] ~ [15,13, 18,92]
20,91 13,65
[18,76, 23,77] # [10,30, 15,58] #
Cepenne 3HAYEHHSA 77,91 88,06 96,97
MOTOPHOTO KOMITOHCHTY, [75,24, 98,87] ~ [79,23, 111,67] [83,88, 108,13]
MC 116,81 105,39
[83,77, 127,59] # [84,67, 126,94] #
Cepenne 3HAYEHHSA - 103,79 190,78
IEHTPATBHOI  0OpOOKH [94,67, 142,97] » [173,06, 217,78]
iHbOopMaItii, Mmc 86,00
[68,82, 97,56] #

[TpumiTku: ~ MOKa3HUKH TOMIHAHTHOI pYKHU; # MMOKa3HUKHA CYOJIOMIHAHTHOI PYKH.

Hocmimxenns JIIT PB2-3 cBigunTh, 110 KiOEpCIoOpTCMEHN MalOTh CEpeIHIN PIBEHb CKIIATHOT
peakirii Bubopy, mo crtaHoBuB 442,06+34,75 mc. IlicTh reiimepiB MalOTh HIDKYE CEPETHBOTO PIBEHD
Ta J1Ba KibepcrnopTcMeHH — BHIle cepenuboro pisens JIIT PB2-3. Jlani, mo BimHocsATbes 1o PB1-3 ta
PB2-3 na Hamy AyMKy CBig4aTh Mmpo Te, IO KiOepCIOpPTCMEHM BIPOJIOBXK peakiiii Bubopy (Ha
Bigminy Big [I3MP) mpauooroTh iI€HTUYHO $K JOMIHAHTHOIO TaK 1 CyOJOMIHAaHTHOIO PYKOIO,
MO>KIIUBO — CaM€ TOMY;, 1110 MO-TIepIlIe, MiJ] Yac TPU y HUX 3aJ1sH1 OOUB1 PyKH, TIO-PYre — B PEaKIlisiX
BUOOPY OCHOBHOIO CKJIAJIOBOIO BUCTYIIa€ HE MOTOPHUIN KOMIIOHEHT peakiii (Ha BinMiny Big [I3MP),
a dac IeHTpaibHOI 00poOku iH(popmamii. Tobro peakmii Bubopy (PB1-3 Tta PB2-3)
XapaKTepU3yIOThcs OUIBII CKJIaJHUM KOTHITMBHHMM IpoliecoM 0OpoOkH iHdopmalii B 30poBiii
ceHcopHiil cucremi, HiX [I3MP [23]. MosxHa 3po0UTH MPUITYLIEHHS, 110 caMe y Ki0epCcropTCMEHIB
BHACIIIZIOK PEryJsipHOI IrpoBOi JISUIBHOCTI BiJOYyBa€ThCs IMOBHE a00 YAaCTKOBE HIBEIOBAHHS
narepanizanii GyHKIIH JOMIHaHTHOT/Cy0OJOMIHAHTHOT PYKH.

Otpumani pe3ynbTatu (Tadm. 2), 0 CTOCYIOThCs TecTy PaBeHa cBiuaTh Ipo cepeHill piBeHb
PO3BUTKY IHTENEKTY Juid AaHoi rpynu: 58,79+6,99 %. BapTto 3ayBakuTH, IO y JOCHIIKYBaHUX
KiOepCHOpPTCMEHIB B )KOJHOTO He OyB PIBEHb PO3BUTKY IHTEJIEKTY HI)KUE Ta BUILE CEPEIHBOTO.
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Taoauna 2
[cuxomnoriuni noka3zHukM KidepcrnopremeniB (N=14) 3a recrom PaBena, Me [25%, 75%]
IMoka3HuKH Me [25%, 75%]
[Toka3HUK piBHS PO3BUTKY IHTEICKTY, %0 61,00 [55,50, 62,75]
Koedimien intenekry 1Q, 6amu 90,50 [86,00, 91,75]

o crocyerscst koedimienTa iHTenekry 1Q kibepcnoprcmeHniB 3a Tectom PaBeHa, cepenHe
3HAYEHHS I[bOTO TOKa3HWKa CTaHOBUTH 88,29+5,65 OaiiB, 10 CBITYUTH MPO HUXKYE CEPEIHHOTO
piBeHb iHTENEeKTY. B manoi rpynu y BicbMox ocib OyB cepenniit piBeHs inTenekry (1Q 90-100 Ganis),
y BCIX IHIIUX — CIIAaOKMii, HIDKYe cepeanboro piBeHb iHTenekty (1Q 80-90 6ani). Ha Hamry mymky
OTpUMaH1 pe3yJabTaTH CBIIYATh NMPO HEOOXITHICTh PO3BUTKY IHTEJIEKTY KiOEpCIOPTCMEHIB, a came:
YUTAHHSM KHUT, TPEHYBAHHSIM MaM'ATi, TPOI0 B IAXH, aKTUBHUM BINMOYMHKOM, 30aJaHCOBAHUM
XapuyBaHHSM, 3/I0pOBUM CHOM Ta iH.

[Ilo crocyeTbcsl NMCUXOJOTIYHMX TOKAa3HUKIB 3a TectoM M. Jlromepa, siki BHU3HAuYaKOTh
aKTyaJlbHUHM CTaH KIOepCrOpTCMEHIB Ha MOMEHT 00cTexxeHHsI (Tab. 3), He0OX1THO MIAKPECTUTH, 1110
cepelHe 3HaUeHHs KoediieHTy BereratusHoro 0anancy lllumoma cranosuio 0,84+033 ym. ox., mo
o3Hauae TPOo(OTPONHE [MOMIHYBaHHS, IEpeBakaHHsA 30yMKeHHS (akTuBalll) MapacUuMIaTHYHOT
cucteMu. B 4oTHpbOX 0CI0 — eproTpomnHe NOMIHYBaHHS, MepeBa)kaHHs 30yKEHHS CUMIIATUYHOI
HepBoBoi cucremu (1-1,8 ym. on), y Bocbmu ocid (1-0,5 ym. ox) — TpodoTporiHe AOMIHYBaHHS,
nepeBaykaHHs 30y/KEHHS apacUMIaTHYHOI CHCTEMH Ta y ABOX KibepcmopTcMeniB (>0,5 ym. o) —
TpodOTPOIIHE TOMIHYBaHHS, MEpPEBaKaHHs 30y/KEHHS MapacUMITATHYHOI CUCTEMU Ta HAsBHICTh
BHYTPIITHHOOCOOUCTICHIUX KOH(JTIKTIB, MPOOIIEM.

Tabanusa 3
[Icuxonoriuni noka3Huku KibepcrnopreMmeniB (N=14) 3a rectom M. Jlromepa, Me [25%, 75%]
IMoxa3zHuku Me [25%, 75%]
KoedirmienT BeretatuBHoTO Oaniancy llumomnia, ym. o. 0,80 [0,65, 1,06]
Koedimient Bansuedepa, ym. o. 20,00 [16,50, 27,00]
IToka3HUK PiBHS CTPECY, YM. OJI. 3,50 [2,25, 6,00]

Cepenne 3HaueHHs Koedinienta BanmbHedepa s kibepcropTecmeHiB ckinanano 21,36+5,92
YM. OJ., III0 O3Ha4ya€ 3HMKEHUH piBEHb caMOpEryJssuii Ta aganTUBHOCTI. Big3HauaroThcs 03HAKU
MEePEeBTOMH Ta MiJBUILEHOT €eMOLIHHOT HAPYKEHOCT1 B MIECTH JOCTIHKYBaHUX KiOEpCOTCMEHIB. Y
BOCBMHU TIeiiMepiB BHUSBICHO CepeAHid piBeHb EMOLIHHOT HANpPYKEHOCTI, CaMOperyislii Ta
apantuBHocTi (KB 11-20 ym. on.).

VY cBOIO uepry Noka3HUK piBHA cTpecy y oOcTekeHuX ckianas 4,43+2,95 yM. oa., 0 03Havae
cepeiHil piBeHb ICHYIOYOrO cTpecy. Y BOCBMU OCI0O piB€Hb HAasBHOIO CTpeCy Ha MOMEHT
nociimpkenHs: 0yB Hu3bKuii (0-4 yM. 0/1.), Y YOTHPBOX CIIOPTCMeHiB — cepenHiil piBenb PC (5-8 ym.
0Jl.) Ta y JABOX KiOEpCHOPTCMEHIB Ha 4Yac JOCHKEHHS Oyno 3a(ikCoBaHO BHCOKUH piBEHb
icHytouoro crpecy (9-12 ym. ox.).

Kopensuilinuil aHani3 oTpUMaHuX JaHUX MOKa3aB, 10 Y JOCTIDKEHUX KiOepCIoOpTCMEHIB 3a
kpurepieM CripMeHa BHSBICHO HAsBHICTh CTAaTUCTMYHO 3HAUYYIIMX B3a€MO3B’SI3KIB  MDK
NcUX0(]i310J0TYHUMH TTOKa3HUKaMU TPOCTOI 30pOBO-MOTOPHOIO peakilii (cepeiHe 3Ha4YeHHS
MOTOPHOTO KOMIIOHEHTY JJsi JOMIHAaHTHOiI Ta CYOJAOMIHAHTHOI PYKH) Ta MCHXOJOTIYHUMHU
NoKa3HUKaMHM 3a TectamMu PaBena ta M. Jliomiepa, a came : MOKa3HUKOM PIBHS PO3BUTKY IHTEIEKTY
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(p<0,05, p<0,01), koedimienTom inTenexty 1Q (p<0,05), mokazuukom pisus ctpecy (P<0,05, p<0,01),
a takox koedimienrom Bambnedepa (p<0,01) (tabm. 4). Y BCiX BUNAAKaX BHUSBICHO MPIMY
KOpeJIsAIito: ToO0TO, Oinbin «moBibHa» [I3MP acoriroBasiach 3 BUIIMM pIBHEM IHTEJIEKTY, 3 BUILUM
pIBHEM CTpecy Ta HHKYMM PIBHEM CaMOPEryJIALii i afanTHBHOCTI 00CTeKeHNX KibepcropTcMeHiB. |
HaBMaKy, OUThII MIBUAKY peakuito [I3MP npoaeMoHCcTpyBanu KiGepcrmopTCMEHH 3 HIKYUM PIBHEM
IHTEJIEKTY 1 HI)KYMM PIBHEM CTpECY, aje BUIIMM PIBHEM CAMOPETYIIALIi 1 aJanTHBHOCTI.

Tabanus 4
Kopemsmiiini 38°s13ku (32 CriipMeHOM) 1cuxoQi3iooridHIX XapaKTepUCTUK KiOepCIIOPTCMEHIB B
ONITUMAIIEHOMY PEKUMI 3 TICHXOJIOTTYHIMHU MTOKa3HUKaMHU 32 TeCTOM PaBeHa Ta TecTtom

M. Jlromepa, I S
Kopemsuiiii 38's3kn, rs | [10Ka3HuK Koeoiuient | [Tokasnuk | Koedimient
PIBHS PO3BUTKY | IHTEJIEKTY | PIBHS Bansuedepa
THTEIIEKTY 1Q cTpecy
[I3MP cepenne 3Ha4YCHHS 0,59* 0,55* 0,63* 0,73**
MOTOPHOTO KOMIIOHEHTY
(momiHaHTHA pyKa)
[I3MP cepenne 3Ha4YCHHS 0,67** 0,65* 0,67** 0,92**
MOTOPHOTO KOMIIOHEHTY
(cyomomiHaHTHA pyKa)
PBI1-3 cepenne 3HaueHHs - - 0,65* 0,78**
MOTOPHOTO KOMITOHEHTY
(momiHaHTHA pyKa)
PBI1-3 cepenne 3HaueHHs - - 0,56* 0,81**
MOTOPHOTO KOMITOHEHTY
(cybmominaHTHA pyKa)
PB2-3 cepenne 3HaueHHs - - 0,68** -
MOTOPHOTO KOMIIOHEHTY

[Ipumitka: * ctaTucTU4Ha 3HAYYIIICTh KoedimienTa kopensii p <0,05; ** crarucTuyHa 3HAYYIIICTh
koedimierTa kopessii p <0,01.

Mbk ncuxodi3ioJIOTIUHUMU TMOKa3HUKAaMU B ONTUMAaJIbHOMY peXUMi Ta KOe(ilieHTOM
BeretatuBHoro Oamancy [llunoma xopensimis BiacyTHsS. ToOTo, YCHINIHICTE CEHCOMOTOPHOTO
pearyBaHHs He Oyna MOB’s3aHa 3 (PYHKIIOHAIBHUM CT@HOM BEreTaTUBHOI HEPBOBOI CHUCTEMH
00CTEKEHHX.

Bapro Takox 3BEpHYTH yBary Ha KOpEJALINHI B3a€MO3B’S3KM MDK CEpeIHIM 3HAUYCHHSM
MOTOPHOTO KOMIIOHEHTY JJsi JOMIHaHTHOI Ta cyOpomiHanTHOI pyku (tect PB1-3) Ta
NICUXOJIOTIYHUMH TIOKa3HHKaMu 3a TectoM M. Jliomepa, a came: NMOKa3HUKOM PIBHS ICHYIOUOTO
crpecy (p<0,05) ta koediuienToM Bampnedepa (p<0,01). ToOto, BUIIMII piBEHb CTpecy Ta
koediieHT BanpHedepa acoritoBaaucs 3 OUTHIIMM YaCOM MOTOPHOTO KOMIIOHEHTY peaxilii BHOOpy
OJIHOTO 3 TPHOX MOAPA3HUKIB.

Mix IHIIMMHU NCUX0(i31070TTYHUMH TTOKa3HUKAMHU B ONITUMAIILHOMY PEXUMI (TIOKa3HUKaMU
PB1-3 i PB2-3) ta noka3HukaMu 3a TecToM PaBeHa (a came MOKa3HUKOM PIBHS PO3BUTKY IHTENIEKTY
Ta KoediieHToM iHTenekty 1Q), Kopemnsiis BiIcyTHS.

Kpim Toro, Oyina BUsBIEHA CTATUCTUYHO 3HAYYIA KOPEJSLisA MDK MOKa3HUKOM PIBHS CTpeCy
i MmoTopHuM KoMmmioHeHTOM PB2-3 (r=0,68, p<0,01) : T0OTO, BHIIMII PIBEHb CTPECY acOIliFOBABCS 3
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OUIBIIMM YacCOM MOTOPHOTO KOMITOHEHTY CKJIaJHOI peakuii Bubopy. Binnmosigno, kibepcroprcMenu
3 MEHILIUM PIBHEM CTPECY JEMOHCTPYBAJIH OUTBII IIBUAKY peakiito Budbopy PB2-3.

Takum 4rMHOM, aHAJI3 OTPUMAHUX PE3YJIBTATIB Ja€ MOKIIMBICTh MIJICYMYBAaTH, 1[0 MOTOPHHI
koMrioHeHT [I3MP, PB1-3 ta PB2-3 B3aemMonoB’s3aHuil 3 NCUXOJOTITYHUMHU XapaKTEPUCTHKaMU
00CTeKEeHHNX KiOepCIIOPTCMEHIB, a caMe : 3 pIBHEM PO3BHUTKY IHTEJIEKTY, HASBHOTO CTPECY, EMOLIHHOT
HaNPY>KEHOCTI, CAMOPETYIIALIi Ta ananTuBHOCTI. OTXKe, BApTO 3pOOUTH MPUITYIICHHS, [0 IIBUAKICTH
CEHCOMOTOPHOTO pearyBaHHsl BU3HAYaia PiBeHb CTPECY, eMOIIMHOT HAIPYKEHOCTI, CAMOPETYJISIii
Ta aJIalTHBHOCTI 0OCTEKEHUX T'paBLiB. 3 IHIIOro OOKY, MOKJIMBO TICHXOJOTTYHHNA CTATYyC IMEBHUM
YMHOM BIUTUBAB HA NIPOSIB HEUPOIMHAMIYHUX BIACTUBOCTEH 00CTEKEHHUX KiOEPCIIOPTCMEHIB.

BucnoBku. BusBnenuil B3a€eM03B’ 30K MDK NCHX0(Qi310JI0TYHUMHU TNoka3sHukamu [I3MP,
PB1-3 (cepenne 3HaueHHSI MOTOPHOTO KOMIIOHEHTY JUIsl JIOMIHaHTHOI Ta CyOJJOMIHAaHTHOI PyKH) Ta
MOTOpPHUM KoMIOHeHTOM PB2-3 3 ncuxosnoriyuHumu nokasHukamu 3a recrom Pasena ta M. Jlromepa.
BusiBneno npsmy kopendunito: To0To, Outbil «moBiibHa» [I3MP aconitoBanace 3 BUIIMM pIBHEM
IHTEJNIEKTY, 3 BULIUM PIBHEM CTPECY Ta HHKYUM PIBHEM CaMOPETYJISALIT 1 a1allTUBHOCTI OOCTEKEHNUX
kibepcioprcmeniB. | HaBmaku, Outbn mBHAKY peakdito [I3MP  nmponemoncrpysamu
KIOEpCTIOPTCMEHH 3 HIKYUM PIBHEM IHTEIEKTY 1 HMKYUM DPIBHEM CTpECy, aje BUIIUM pIBHEM
camMoperynianii 1 aganTUBHOCTL. TakoXX BHIIUI pIBEHb ICHYIOYOTO CTpecy Ta KoedilieHTa
Banbredepa acomiroBanucs 3 OUTBIIIUM 4acOM MOTOPHOTO KOMIIOHEHTY peakiiii BuOopy OJHOTO 3
TPHOX MOJPA3HUKIB Ta CKJIaAHOI peakuii BuOopy (PB2-3). BinnosinHo, kibepcnopTCMEHH 3 MEHIIIUM
pIBHEM CTpecy JeMOHCTpYBaJIM OUTBII MBUAKY peakiito Bubopy PB1-3 Ta PB2-3. Illo cTocyeThes
[13MP ta xoedirienta BereratuBHoro 6anancy lllunoma — kopensuis BiacyTHs. ToOTO, yCHIIIHICTh
CEHCOMOTOPHOI'O pearyBaHHs He Oyiia 1oB’s3aHa 3 QYHKI[IOHAIbHUM CTAHOM BET€TaTUBHOI HEPBOBOT
CUCTEMHU 00CTEe)KEHNX. MK IHITUMH MTCUX0(1310T0TTYHUMHU MTOKa3HUKAMH B ONITUMAIILHOMY PEXUMI
Ta TOKa3HUKaMH 3a TecToM PaBeHa (a came MoKa3HUKOM PIBHS PO3BUTKY IHTEJIEKTY Ta KOE(IIliEHTOM
inTenexry 1Q), Kopensiist BicyTHsI.
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Luts Yu.P., Lukyantseva H.V., Fedorchuk S.V. Manifestation of neurodynamic properties of cyber
sportsmen depending on the level of stress, self-regulation, adaptability and intelligence

Introduction. Study of the speed of sensorimotor reactions and individual-typological features of
higher nervous activity, psychological indicators of the level of intelligence development, 1Q according to
Raven's test, and the level of development of existing stress, the effectiveness of mental self-regulation and
adaptability according to M. Lischer's color selection method.

Purpose. It consisted in determining whether the features of the sensorimotor response of e-athletes
in an optimal mode are interrelated with the level of existing stress, emotional tension, self-regulation and
adaptability, as well as with the level of intelligence.

Methods. 14 e-sportsmen aged 17-23 participated in the study. The diagnostic complex "Diagnost-1"
was used to determine the psychophysiological properties of cyber athletes. To determine the level of
intelligence, Raven's test was used, to determine the level of existing stress and the effectiveness of
psychological self-regulation, M. Luscher's color selection test was used using the software and hardware
complex of psychological and psychophysiological diagnostics "BOS-test-Professional™. Statistical processing
of the obtained results was carried out using descriptive statistics IMB SPSS Statistics, version 26.

Result. Cyber-sportsmen had an average level of the latency period (LP) of sensorimotor reactions
(simple visual-motor reaction, SVMR), namely: it was 257,52+19,13 ms for the dominant hand and
278,14+33,49 ms for the subdominant hand. The LP RCh1-3 (simple reaction of choice) of the dominant hand
was 375,03+£37,11 ms for the subdominant 370,12+39,67 ms. The study of LP RCh2-3 (complex choice
reaction) shows that e-sportsmen have an average level of sensorimotor reactions, which was 442,06+£34,75
ms. As for the Raven's test, they indicate the average level of intelligence development for this age group:
58,79+6,99%. The 1Q of cyber sportsmen according to Raven's test, the average value of this indicator is
88,29+5,65 points, which indicates a below average level of intelligence. According to M. Luscher's test, the
average value of the vegetative balance coefficient of Shiposh was 0,84+0,33 um. unit, which means
trophotropic dominance, predominance of excitation (activation) of the parasympathetic system. The average
value of Valnefer's coefficient for e-athletes was 21,36+5,92 points. units, which means a reduced level of self-
regulation and adaptability. In turn, the stress level indicator of the examinees was 4,43+2,95 points. units,
which means the average level of existing stress. Statistically significant relationships between the
psychophysiological indicators of a simple visual-motor reaction (the average value of the motor component
for the dominant and subdominant hand) and psychological indicators according to the tests of Raven and M.
Luscher, namely: the indicator of the level of intelligence development (p<0,05, p <0,01), the 1Q coefficient
(p<0,05), the stress level indicator (p<0,05, p<0,01), as well as the Valnefer coefficient (p<0,01). Correlation
relationships between the average value of the motor component for the dominant and subdominant hand (test
RCh1-3) and psychological indicators according to M. Liischer's test, namely: the indicator of the level of
existing stress (p<0,05) and the Wallnefer coefficient (p<0,01). In addition, a statistically significant
correlation was found between the stress level indicator and the motor component of RCh2-3 (r=0,68, p<0,01).

Originality. There is no data on the study of the psychophysiological and psychological components
of the body of cyber-athletes.
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Conclusion. The relationship between the psychophysiological indicators of SVMR, RCh1-3 (the
average value of the motor component for the dominant and subdominant hand) and the motor component
RCh2-3 with psychological indicators according to the test of Raven and M. Lischer was revealed. A direct
correlation was found: i.e., a "slower" SVMR was associated with a higher level of intelligence, with a higher
level of stress and a lower level of self-regulation and adaptability of the examined e-athletes. Conversely,
eSportsmen with a lower level of intelligence and a lower level of stress, but a higher level of self-regulation
and adaptability, showed a faster reaction of SVMR. Also, a higher level of existing stress and the Valnefer
coefficient were associated with a longer time of the motor component of the reaction to choose one of the
three stimuli and the complex reaction of choice (RCh2-3). Accordingly, e-athletes with a lower level of stress
showed a faster reaction of choosing RCh2-3. There is no correlation between SVMR and Shyposh's coefficient
of vegetative balance. That is, the success of the sensorimotor response was not related to the functional state
of the autonomic nervous system of the examinees. There is no correlation between other psychophysiological
indicators in the optimal mode and indicators according to Raven's test (namely, the indicator of the level of
intelligence development and the 1Q).

Key words: eSports; psychophysiological indicators; stress level; intelligence.
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3MIHU PIBHS IPU3UHY Y KPOBI KIHOK I3 O)KUPIHHAM I
BIIVIMBOM PI3ZHUX ITPOI'PAM O30POBUYOI'O ®ITHECY

Memoro pobomu 6y10 docaioumu UMOGIPHICHb Y4ACME MIOKIHY IDUSUHY Y SHUNCEHHI MACU MIA HCIHOK
i3 OXICUPIHHAM 8 NPOYECE 3aHAMb 0300POSYUM PIMHECOM.

Memoou: y odocnidocenni 631au yuacmo 87 JiciHOK 2 nepiody 3pinoco 6iky, 3 axux: 13 JHCiHKu 3
oorcupinuam ma 14 ocinox i3 Hopmanvroio macor mina. Ilpoepamu 0300poeuoco gimuecy i3z nepesadcHo
enpasamu aepobnoco xapaxmepy (EI'l) ma nepesasicro cunogoeo xapaxmepy (EI2) peanizosysanuce mpuyi
Ha Muxicoenb NPomscoM 3-x MICAYi6 3 GUKOPUCTIAHHAM NAAm@opmu 01 OHAQUH 3ycmpiven Zoom. YV
obcmedicysanux  JCiHOK 00 mak nicis  3-x  micayie  npoepam  0300po6H020  (pimuecy SU3HAYAAU
AHMPONOMEMPUYHT NOKAZHUKY, KOMNOUYIUHUL CKIAO Mina, OIOXIMIYHI NOKA3HUKU 8Y2/le800H020 md
2HCUP06020 0bMinie. Konyenmpayito ipusuny ma ienmuny y cuposamuyi Kpogi GUsHA4ANU IMYHODEPMEHMHUM
memooom (ELISA).

Peszynomamu: nio ennusom 3-x micayie mpenysansb 0300posuumM immnecom i3 pizHoI0 CHPIMOBAHICINIO
3aHAMb GIPO2IOHT 3MIHU Y NOKAZHUKAX KOMNOZUYIUHO20 CKAAOY MIiAd 8i00YIUCH 8 2PYNI 3 NEPEBAIICHO CUNOBUM
xapakmepom 6npag (maca mina 3merwunacs Ha 06,67% (p=0,03), IMT 3menwusca na 6,9% (p=0,025),
8i0cOmMOK 2#cuposoi macu 3menwueca Ha 7,82%, eicyepanvuuti scup 3menwusca Ha 15,45 % (p=0,036) y
NOPIBHANHI I3 BUXIOHUMU NOKAZHUKAMU). V HCIHOK 080X eKCHEPUMEHMATbHUX 2PYN PIBEHb IDUSUHY MA TeNMUHY
sHuzunuca. Pisens ipusuny smenwusca y neputiti epyni na 14,7% (0,0156), y opyeiu na 13% (p=0,0039). 3minu
pisHs nenmuny oyau He gipocionumu (y EI'l —na 8,63%, a 6 EI'2 - na 14,32 %). Bucnoeku. pigens ipuzuny y
JHCIHOK [3 OJCUPIHHAM B8IpO2IOHO nepesuuyye piseHsb HciHok KoHmpoavhoi epynu (p = 0, 0223) na 13%, 3-x
MicAUHI npoepamu 0300po84020 himuecy 3 pisHUM XAPAKMePOM QIi3UUHUX 6NpA8 GUKIUKAIOMb 3HUNCEHHS
DIiBHA ipU3UHA Ma 1enMUHa y KpOoGi HCIHOK i3 OMCUPIHHAM, Pi6eHb IENMUHY V HCIHOK I3 OHCUPIHHAM BIPO2IOHO
(p < 0,0001) nepesuwyye pigensb y AHCIHOK i3 HOPMALLHOIO MACOIO MINA MA 3ATeHCUMb 8i0 CIMYNEHS OHCUPIHHS
(p < 0,0001).Hum euwguii IMT, mum euwuil pieeHs 1enmuHy y KpO8i HCIHOK i3 OHNCUPIHHAM.

Knrouoei cnosa: ipuzun, 1enmun, MioKiHu, 0300po6uuil (himuec, Qizuuti 6npasu, 0HCUPiHHs

IMocranoBka npodsemu. ®i3u4HI BipaBy CIPUATINBO BIUIMBAIOTH HE TUIHKH Ha caMi M 513U,
ajie OMOCEPEeIKOBAaHO, Yepe3 Pi3HI MOJEKYISPHI LUISIXH, MOXYTh 3IIMCHIOBATH B3aEMOJII0 MK
M’s3aMHM Ta IHIIMMHM OpraHaMu, peai30BYBaTH 3arajlbHOO3/0POBUMI BIUIUB (i3MUHUX BIpPaB Ha
OpraHi3M JIFOJJMHU. 30KpeMa BCTAHOBIICHO, 10 IpU3UH (MIOKIH, SIKHI CEKpPEeTyeThCs M s13aMU MT1]] Yac
¢3UYHUX BOpaB) NpUAMAae ydyacTb y pPeryisiii cepleBO-CYIMHHMX 3aXBOPIOBaHb (TiNEpPTOHIS,
imeMidHa xBopoOa cepipst, Kapjaiomionarisi Ta iHCYnbT) [1], IIMPOKOrO CHIEKTPY 3aXBOPIOBAHb,
MOB’SI3aHKX 13 CTapiHHAM [2], 3aXBOpIOBaHb 0OMiHY PEUOBUH (OXKHPIHHS, IYKPOBHii IiabetT 2 Ty
Ta MeTaboji3M KICTKOBOI TKaHWHH); 3aXBOPIOBaHb HEPBOBOI cHUCTEMM (XBOpobOa AublreiimMepa,
xBopoOa ITapkiHcoHa Ta 1HCYIBT); Ta iHIUX (pak i capkorneHisn) [3]. [pu3uH yTBOPIOETHCS MUTSIXOM
BigmerieHHs Big Mosiekyaun FNDCS (memOpanHoro Oinky 5, mo mictuTh qomeH ¢idponexTuHa I11
tuny). He3Baxkaroun Ha BUCOKHI piBEHB 3al[iKaBIE€HOCTI MIOKIHAMH, JI0 CUX IIp MEXaHI3MH 1X y4acTi
y peanizaiii 0310poBYOro edexry (Hi3sMIHUX BIIpaB [0 KiHISI HE BCTAHOBJICHI. X04Ya YITKUN 3B 30K
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MDK CTaHOM CEpILIEBO-CYIMHHOI CHCTEMH Ta PIBHEM IPU3MHY HE BCTAHOBJIEHO, ICHYIOTH CIIPOOH
BUKOPHCTaHHS IPU3MHY Yy SIKOCTI OlomMapkepa cepleBO-CyAMHHHX 3axBoproBaHb [1]. Kpim ToTrO
ICHYIOTh PO3ODKHOCTI 'y pO3yMiHHI perymsmii cekperii ipu3uHy (i3UYHMMH BIpaBaMHU.
BcraHoBiieHo, 110 3 BIKOM piBeHb IpU3MHY 3MEHINYEThCs [2]. IpU3UH € KIIOYOBHM PEryiasiTopoM
KOTHITUBHUX TlepeBar (pi3MYHUX BIPAB 1 € MOTCHIIHHUM TEPANeBTUYHAM 3aCO00M JUIS JTIKYBaHHS
KOTHITUBHUX PO3JIaJiB, BKIIOYa0uu XBopoOy Anbureiimepa (AX). HemogaBHO BCTaHOBJICHO, IO
IpU3UH peaizoBye BIUIMB (Di3MYHUX BIpaB Ha KOrHITHBHI QyHKIT [3]. BBaxkaeTbcs, 1110 OCHOBHUI
BIUTUB IpU3HMH 3JIIHCHIOE HA OOMIH PEYOBUWH, IHIYKYIOUM TPOIEC TMEPETBOPEHHS OLIOro XUpy Ha
Oypuii y agumnomWTax 3 HACTYIHMM 30UTBIICHHSM MITOXOHJIPIAIbHOTO OKHCISHHS JIMIAIB Ta
3MEHILICHHSM IHCYJIIHOBOT pe3uCTeHTHOCTI [4, 5]. [pu3uH BriMBae Ha OOMiH PEYOBUH Ta TEPMOTEHE3,
BIIMBAIOYM Ha MPOIieC MOOYpiHHS aaumoIimTiB [6] i omocepenkoBaHo, Ha PiBHI TOPMOHIB TOJIOY,
30Kkpema sienTuny [7]. JlenTuH - 0MH i3 BIJOMHUX aMIIONUTOB, aJie y JIITepaTypi CIOCTEPIraroThCs
MPOTUpPIYYA 1010 HOTO0 3B'SI3KY 13 QI3UYHUMH BIPABAMH.

VY pI3HUX OCIIPKEHHSX CIIOCTEPIra€ThCcsl BUCOKA T'€TePOreHHICTh MoKka3HUKIB piBHI MPHK
Ta OUIKY IpU3MHY Y TKAaHMHAX Ta KpOBI IpHU BIANOBIAI Ha Qi3u4Hi HaBaHTakeHHs. Jlo ¢akTopis, 110
BIUIMBAIOTh HA pIBEHb IPU3UHY HAaleXaTh, BUJ TKAHWHU, TUI OO €KTY, METOJl BUMIPIOBaHHS
CIIPSIMOBAHICTh, IHTEHCHUBHICTh Ta TPHUBATICTh (I3MUYHUX HABAHTAXKEHb. Y PSIl JOCTIHKEHb
BCTAHOBJICHO, III0 JOBrOTpHBaJl (PI3WYHI HABAaHTaXEHHS y 0OcCi0 13 OXUPIHHAM BUKIMKAIOThH
MIABUIIECHHS DIBHS IPU3UHY, SIK Yy YOJIOBIKIB, TaK 1 KIHOK. BiporimHi 3MiHM pIiBHS IpU3UHY
peecTpyroThes Mmicis 6 MICSIIIB 3aHATh. 3 MICSIIS 3aHATh HE BUKJIMKAIOTh MIJBUIIECHHS PIBHS IpU3HHY
y KpoBi. ¥ 0ci0 13 HOpMaJabHOIO MacOl0 TUIa TPEHYBaHHS MOXKYTbh BUKJIMKATH 3HUKEHHS DPIBHS
ipu3uHYy (IpU3MHOBA PE3UCTEHTHICTH). B ekcriepuMeHnTax Ha TBapuHax MOKa3aHo, U0 pPIBEHb IPU3UHY
y TKaHWHAX Ta CHUPOBATI[l KPOBI 30UIBIIYETHCS OMpa3y IMiCs IHTCHCUBHUX HABAaHTAKCHb, aJie
HU3BKOIHTEHCUBHI XpOHIYH1 (Di3UUH1 HABaHTAXEHHS HE BUKIUKAIOTh IMIIBUIICHHS PIBHS IPU3UHY Y
cuposariii kpoBi [8]. TIpu mopiBHSIHHI TpeHYBaIbHOTO e€(ekTy aepoOHHX Ta CHJIOBHX BIIPaB, IO
3aCTOCOBYBAJIMCH MPOTATOM 26 THXXKHIB HE OYJIO BCTAHOBJICHO BILJIUBY TPCHYBaHb HA PIBEHb IpU3UHY
y cupoBariii kpoBi [9]. V 6inbimocTi gocmipKeHs BILTMBY Gi3HYHUX TPEHYBaHb Ha OCI0 i3 IIyKPOBUM
niabeToM 2 TUIY TOKa3aHO 30UIBIIEHHS PIBHS IpU3WHY y CHPOBATIIl KPOBI, XO04a TPHUBATICTh Ta
XapakTep TPEeHyBaHb TEK BHOCUTH cBoi MoganbHOcTi [10].

O4iKy€eThCS, IO 1€ JOCTIHKEHHS MOKPAIIUTh PO3YMIHHS MEXaHI3MIB JIii IpU3UHY, 110 MOXE
OyTH KOPUCHUM JUIsl CKPUHIHTY, J1arHOCTUKH a00 Teparii 0araTb0X XpOHIYHHX 3aXBOPIOBaHb, IS
pPO3pOOKH TMEpPCIEKTUBHUX IHTEPBEHIIIMHUX CTpaTerid, e(QeKTUBHMX NpernapariB-KaHIUIaTiB,
(YHKIIOHATBPHUX XapYOBHUX MPOJYKTIB a00 MIMETHKIB (I3MUHUX BIpaB. JOCTIKEHHS TPUBAIOCTI
Ta Xapakrepy (QI3UYHUX HaBAHTAXEHbB, 110 BUKIUKAIOTH BIPOTIAHI 3MIHUA y IPUPOCTI ipU3UHY, a OT
e I BIUIMB Ha TEPMOT€He3, J0JATKOBI IHTEPBEHIIi], 3a JOMOMOIOI0 SKUX MOXKHAa KepyBaTH HOTO
pIBHEM, CIPHUATHUMYTh pPO3POOII Mporpam 0370pOBUMX (HI3UYHUX 3aHATH, CIPSMOBAHHX Ha
HOpMamizalito Macu Tina. JlocnmipkeHHs 3MiH PIBHS LMTOKIHY IpU3MHY Ta JENTHHY Y XKIHOK 13
OKHUPIHHSAM TiJ] BIUIMBOM 3aHATh O3J0POBYMM (PITHECOM Pi3HOI CHPSIMOBAHOCTI Ta BCTAaHOBJICHHS
3B’SI3Ky PIBHS LMX IUTOKIHIB 13 MMOKAa3HUKAMHU CTYIEHS OXHUPIHHS JO3BOJIUTH OOTPYHTYBaTH
MOYKJIMBICTh BUKOPUCTAHHSI IPU3MHY K MapKepy OKUPIHHS Ta BIUIMBY (PI3MUHUX HaBaHTAXEHb Ha
MeTaboi3M.

Merta gocizkeHHs — TOCIIIUTH HMOBIPHICTh Y4acTi MIOKIHY IpU3HHY Y 3HH)KEHH1 MacH Tila
KIHOK 13 O)KUPIHHAM B IPOILEC] 3aHATh 03710pOBUUM (iTHECOM. J{OCHKEHHS BUKOHYEThCS 3T1JHO
Temu 2.8 maHy HaykoBoi po6oTH HarioHanbHOTO yHIBEpCUTETY (DI3MYHOI'O BHUXOBAHHS 1 CIIOPTY
VYkpainu Ha 2021-2025 p.p. «BruiuB eK30reHHUX Ta eHJA0r€HHUX (akTOpiB Ha repedir afanTanifHuX
peakuiii opratizmy 10 (pi3MYHUX HABAaHTAXKEHb PI3HOT IHTEHCUBHOCTI», I€P’KaBHUHN peecTpariifHuit
Homep 012U108187.

Marepiaau Ta MeToaH. Y TOCHIIKEHHI B3SJTU Y4acTh 87 KIHOK 2 mepioy 3piioro Biky (36-
57 pokiB), 3 sAKuX: 73 XIHKU 3 OXupiHHAM (BIK — 43%7,9 pokiB, 3pict — 165+5 cMm, maca Tina —
85,4+10,2 xr, IMT — 31,3+3,8) Ta 14 xiHoK 13 HOpManbHOIO Macoto Tina (IMT < 25). Beix xkiHOK 13
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OXHPIHHAM OyJ0 paHIOMHO mojautieHo Ha Tpu rpymu. [lepma exkcnepumenrtanbHa rpyna (EI'1)
ckaganacs 3 23 xinok I mepioay 3pinoro Biky 3 oxkupinasam [ - Il crynens, siki npuiiMany y4acTb
y aepoOHUX TpeHyBaHHAX zumba fitness. [[pyra ekcnepumenrtansHa rpyna (EI'2) cknananace i3 30
xiHok Il mepiony 3pinoro Biky 3 oxkupiaasam | — Il cTymens, mo 3aliManucey 0310poBYMM (PiTHECOM
13 IepeBaXKHO CHIIOBUM XapaktepoM Brpas. Kortponsny rpymy (KI') cxmagamu 20 xinok I mepioxy
3pLIOTO BiKY 3 HAJUTMIITKOBOIO Macoto Tina ta oxkupinHsaMm I - I crymens (IMT >30), mo He 3aiiManuch
CIIOPTOM Ta HE JOTPUMYBAIHNCHh PALIOHAIBHOTO Xap4dyBaHHS, TOOTO HE 3MIHIOBAJU CBOI Xap4oBi
3BUYKU. JKIiHKM eKCIIepUMEHTAIIbHUX TPyl TMOEAHYBaIM (i3MUHI BIpPaBU 13 pamioHAILHUM
XapuyBaHHSAM. Bci yyacHuUIlI mignmucyBaiy iHPOPMOBaHY 3roAy PO y4acTh Y IPOEKTI Ta OTPUMAIIH
peKOMEeH Iallli MO0 PaIliOHAILHOTO XapuyBaHHs; IHAUBITyalbHI peKOMEH A1l 3 TPEHYBaHb

JlocmikeHHsT TPOBOIIIIOCh Ha Kadeapi MeauKo-010JIOTIUHUX JuciuIuiiH HarioHaibHOTO
yHIBepcuTeTy (13MYHOTO BUXOBaHHS 1 cOpTy YKpainu. TpeHyBaHHS B1A0yBaIUCh TpUYl HA TUXK/ECHb
MPOTATOM 3-X MICSIIIB 3 BUKOPUCTAHHSM IIaT(GOPMU JUIsl OHJIAlH 3ycTpiueir Zoom. Kommno3zuiiiauii
CKJIaJ] TUIa BU3HAYAIH METOJOM OI0€JIEKTPUYHOTO IMIIETAHCHOTO aHA3y 3a JIOMIOMOTOI0 TIPHIIATy
Tanita BC -731. Omiaky OIOXIMIYHMX [apaMeTpiB KpOBI JKIHOK IPOBOJWIN Yy HAyKOBO-
KOHCYJIbTAaTUBHOMY BIIUI amMOynaTOpHO-NMPO(ITAKTUYHOI JTOOMOTH XBOPHUM 3 €HAOKPHUHHOIO
MaToJIoTi€l0 IHCTUTYTY eHAoKprHOoIIOorii Ta 00MiHy pedoBuH iM. B.I1. Komicapenka HAMH Vkpainu.
KoHuenTpauito ipu3uHy Ta JENTHHY Y CHUPOBATIl KpOBI BH3HAYaId IMyHO(GEPMEHTHUM METOJOM
(ELISA) na mnanmetrHoMy iMyHodepmeHTHOMY aHanizatopi Stat fax 3200 (CLIA). Bmict ipusuny
BHU3HAYAJH 3a J0TIOMOror Habopy pearentiB ¢ipmu «Wuhan Fine Biotech Co. Ltd» (China) PiBens
JeNTUHY Yy KpPOBl BU3Hayalld 13 BUKOpPHUCTaHHAM HabopiB ¢ipmu «Roche Diagnostics GmbH
Mannheim» (HimeuunHa).

Cryniab KOMIIEHCAIII1 BYTJIEBOJIHOTO OOMIHY OOCTEKEHHUX IMAIlIEHTIB OIIHIOBAIM 32 PIBHEM
rmikoBaHoro remornoOiHy (HbAlc), saxuii BU3HAYamM KaJOPUMETPUYHUM  METOJIOM 13
Ti06apOiTypoBOorO KHCI0TOr. PiBHI 3arampHoro xosiectepuny (3XC), xonecrepuny, JIIIBII Ta
tpurmuepuais (TT) Bu3Havamu GepMEHTaTUBHUM METOJOM 3a JOTIOMOTOI0 CTaHIAAPTHHUX HaOOpiB
¢dbipmu “Boehringer Manncheim” (Manncheim, Germany). /[is omiHKu BipOTiAHOCT1 BIIMIHHOCTEH
MDK aHTPOTIOMETPUYHUMH Ta O10XIMIYHUMU MMOKa3HUKAMH KIHOK 13 OKHPIHHSM JI0 Ta IMICIS PI3HUX
IIporpam 0310poBYOro (ITHECY, VISl OLIIHKUA €(PeKTUBHOCTI IUX MPOTPpaM Ta iX BILUIUBY HA IIOKA3HUKH
KOMIIO3HUIIITHOTO CKJIaay Tila Ta METa00JIi3My BHKOPHCTOBYBAIH OJHO(PAKTOPHHUHN TUCTICPCIAHMI
ananiz ANOVA, Bukonanuii 3a nonomororo GraphPad Prism 9.5.1 (GraphPad Software, Inc, San
Diego, CA, USA). Bci aani npejcrasieni y Burisai M £ ¢ (crangapTHe BigxuieHHs ). 3HaYEHHS P <
0.05 posrisgany K CTATUCTHYHO BIPOTiTHE.

Pe3yibTaT Ta 06roBopeHHs. Pe3ynbraty 610XIMIYHOTO aHAIII3Y PiBHS IpU3UHY Ta JENTUHY
y CHpOBATIIl KPOBI1 JKIHOK 13 HOPMaJbHOIO MAaco0 Tifla Ta i3 OKUPIHHSIM IPEICTaBICHO Ha puc.l.
PiBeHb ipu3MHYy B KPOBI1 XKIHOK 3 OKUPIHHSIM CTaHOBUB 218,2 + 45,3 Hr/mi1, 10 NEPEBUIILYBAIO HOTO
piBeHb y KOHTpoJbHIN rpymi (186,8 + 21,86 ur/mn), (p = 0, 0223). Ileii daxT nmiaATBEpAKYETHCA
JITepaTypHUMH JaHUMHU, 110 Yy OcCi0 13 OXKUPIHHAM, SIK TPEHOBAaHUX, TaK 1 HETPEHOBAHUX, PIBEHb
IpU3UHY y MJ1a3Mi KpOBI NEPEBHIIYE PIBEHb IPU3UHY Yy 0cCi0 13 HOpMallbHOIO Macoro Tina [11, 12].
PiBenp nenTuHy B rpymi KiHOK 13 oxupiHHsAM (54,56+ 30,61 Hr/mi) BipOoTrigHO BiOpi3HSABCA BiX
koHTpoIto (9,52 + 5,05 ur/min) (p < 0,0001).

VY HamomMy gociikeHH1 He Oyno BcTaHoBieHO kopensaii Mk IMT y 5KiHOK 3 O)KMpIHHAM Ta
piBHEM IpU3HHY MPOTE BUABIEHO TiCHUM 3B 130K Mk IMT Ta piBHeM nentuny (r = 0,739; p <0,0001)
(Puc. 2). BcraHoBieHO BipOTigHI BIAMIHHOCTI y PIBHI JIEGNTHHY MDK TpylaMu JKIHOK 13 PI3HUM
cryneHeM oxupiHHsA. OcoOu i3 Il cTyneHeM OXHpIHHS XapaKTepU3yBaJIMCh HANBHUILKMM pIBHEM
nentuny (98,81 + 2,48) ur/mi, mo y 2,7 pasu (p < 0,0001) nepeBuiyBaB piBeHb JENTUHY Y KPOBi
KIHOK 13 | cTynmeHeM OXKUpIHHS, SIKI Maly HallHWK4Yu# piBeHb jgentuHy (35,97 + 25,35) ur/mi.
Acomianii piBHIB IpU3HMHY Ta JENTUHY Yy CHUPOBATL KPOBi *KIHOK i3 OKHUPIHHAM 13 TOKa3HUKaAMH
BYIVIEBOJHOTO Ta >KMPOBOrO OOMIHY Yy Hamliif poOOTi BCTaHOBJIEHI He OyiaM, Xo4a padime Oyio
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MOKAa3aHO HETaTHBHY acOLIaIlil0 MDK EKCIPECi€l0 TeHa y CKEJIETHHX M’s3aX Ta I1HCYJIIHOBOIO
YYTIUBICTIO, MO3UTHUBHY aCOIaIli0 13 IHCYJIIHOBOK KOHIICHTPAIIIEO MICHIs IIIOKO3HOTO TecTy [13].
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Puc.2. 3anexHicTh piBHS IpU3UHY Ta JIENITUHY Y KPOBI KIHOK 13 O>KUpiHHAM Big IMT

[Tig BmmuBOoM 3-X MICAIIB TPEHYBaHb O370POBYMM (PITHECOM 13 PI3HOIO CIPSIMOBAHICTIO
3aHATH BIPOT/HI 3MIHM Yy MOKa3HMKAaX KOMIIO3UIIHHOTO CKJIaJy Tila BiAOYIHCh TUIBKU B TIpyIi 3
NEepeBaXHO CUJIOBUM XapaKTepoM BIpaB. Maca Tija KIHOK 3MeHImiIachk Ha 6,67% (p=0,03), IMT
3MeHIuBcs Ha 6,9% (p=0,025), BiIcOTOK >XMpOBOi Macu 3MeHIIMBCcs Ha 7,82%, BicliepalbHUN KUP
3MeHmuBes Ha 15,45 % (p=0,036) y mnopiBHSHHI i3 BHUXIIHUMHM NOKa3HHMKamu. Ilig BruinBoM
TpEeHyBaHb BIIOYIMCh 3MIHU Y MOKAa3HHMKAX 3arajbHOTrO XOJECTEPOIy, TPUIIILEPUIIB, MIKOBAHOTO
reMono0iHy Ta rroko3u. B EI'2 min BIiIMBOM 3aHATH 3 MEpEeBaKaHHSAM BIIPAB CUIIOBOTO XapakTepy
CMOCTEPIrajauch BIPOTiAHI 3MIHM Yy PIBHI INIIOKO3U Ta Yy 3MiHI IIIKOBAHOTO IeMOIVIOOiHY, TOAL K Y
rpymi 1 BigOynuce BipoTrifHi 3MiHU y PIBHI TPUITTILIEPHUIB IUIa3MU KPOBI Ta XOJIECTEPUHY.

B 000x rpymnax piBeHb IpU3MHY Ta JICNTUHY 3HU3WINCS, aje 3MIHU PIBHS JIENTHHY OyiIu He
Biporinaumu (y EI'l — Ha 8,63%, a B EI'2 - Ha 14,32 %). Bkazanwuii edexr BIIIUBY (i3UUHUX BIpaB
Ha pIBEHb JICNITUHY BXXe OyB Moka3zaHuil Hamu panime [14]. VY 3araibHOMYy piBeHb IpU3UHY
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smenmuBcs Ha 13,7% (p=0,0001) (puc.3), y nepuriit rpymi Ha 14,7% (0,0156), y apyriii vHa 13%
(p=0,0039) (puc.4). 3HWKEHHA piBHS IPU3UHY M BIUIMBOM TPUBATUX (I3BUYHHX BIIPAB BKE
CIIOCTEPIrajoch y MOCTIKCHHSIX 3 y4acTI0 MOJIOJMX 370POBHX OCIO 1 HAa3BaHO «IPU3HHOBOIO
pesuctenTHicTio» [15] Takum umHOM, 3-X MiCSA4YHI MPOTpamMu 0310pOBYOTO (iTHECY, SIK aepOOHOTO,
TaK 1 CHJIOBOTO CHpSMYBaHHS, BUKIMKAIOTh BIPOTiIHE 3HMKCHHS CEKpelii ipu3nHy Ta He3HAYHE
3HIDKCHHS JIENTHHY Y KPOBI KIHOK 13 OKUPIHHSIM.
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Puc. 4. 3miHu KOHLIEHTpALll IpU3UHY Y CUPOBATIII KPOBI ’KIHOK 13 OKUPIHHAM IiJ] BIUTUBOM
porpam 0370poBUoro ¢irHecy pizHoi cipsimoBanocti (M % 6)

Hespakaroun Ha Te, IO IHAMBIAYaIbHHUI CTYIIHb BIAMOBiNI Ha CTaHAAPTU30BaHI (i3U4HI
HABAHTAKEHHS € iICOCHMHKPATHYHUM, TOOTO crenuiuHuM JUiss KOKHOI ocobu [16], a Hu3bKa
BI/INOBI/JIb HA OJIMH TUI HABAHTa)XEHb MOXK€ OyTH KOMIIEHCOBaHA y 1HIIOMY BH/JII BIIPaB, Y HALLIOMY
JOCII/DKEHHI JIB1 PI3HI 3a CHPSAMOBAHICTIO (DI3MYHUX BIIPaB MPOTrpamMH O3J0pOBUOTo (iTHECY
BUKIIMKAJIM OJHOCIPSIMOBaHI 3MIHM PIBHA IpU3MHY Ta JENTHHY, L0 MOXE CBIIUUTH THpO
YHIBEpCAJIbHUM XapakTep BIAMOBiAI TeHIB IMX IUTOKIHIB Ha (Pi3MYHI HaBaHTaXEeHHSA. Xoua y
6araTboX JOCTIDKEHHSIX 3apeeCTPOBAHO MiJIBUILEHHS PIBHS IpU3KHA MicHs (QI3MYHUX HABAHTAXXEHb,
aHaJi3 JIiTepaTypHUX JAaHUX JI03BOJISE€ HAM CTBEPKYBATH, IO 1€ MPOSB TEPMIHOBOI ajanTamii 10
(GI3MYHMUX HAaBaHTa)KEHb, a JIOBrOTPHBaJi (i3UUHI HABAHTAKEHHS, SKUMHU € 12 THXKHEBI MPOrpamu
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0310pOBYOTO (PiTHECY BUKIMKAIOTH KYMYJIATUBHUHN €(EKT, 10 Ma€ BUSB Y 3HIKEHHI PIBHS ipU3HHA,
1 0TIOCepeAKOBAHO PIBHS JIENTHHA, SIK HACIIIOK TpUBaJIOi il i3MUHUX HABAHTA)KEHb HA META00IIYH1
nporecu. [linBuienuit piBeHb ipu3UHY Ta JENTUHY MICIs TPUBAJIOTO 3aCTOCYBaHHS (PI3SMUHUX BIPaB
3YCTpIYA€EThCSA TUIBKH Yy OCI0 3 BHCOKHM CTYNEHEM OXKHPIHHSAM. BBakaroTh, 10 pIBEHb IpHU3UHY
MiABHINYETbCA Tichs ¢i3uunux BopaB michs iHaykmii Oimkom PGCLA. Ipusun 3B'A3yeTbes 3
perienitopoM (iHTerpuH 0V/BS) KHPOBOI TKAHWHH, IO MPHU3BOAWUTH 10 3HAYHOI BTPATH Baru Ta
3HW)KCHHSI 3arajibHOi eHeprii opranizmy [17]. YTBopenuit ipusun 36inbinye ekcipeciro MPHK UCP1,
TpaHCMEMOpaHHOTO OiTKa, SKUH 3MEHIIye TPOTOHHUH TPAdi€HT, YTBOPEHHH OKHCHUM
dbochopriroBaHHSIM 1 TUM CaMHM IOCWIIOE TepMOTeHe3 (MPOAyKIi0 Teria). AJyie TpuBaie
3aCcTOCYBaHHS (PI3MIHUX BIIPAB MOKE MPU3BECTH JI0 aanTailii, 3HmkeHHs excrpecii reniB PGC1A ta
FNDCS.

OTpuMaHi HaMH pPE3yJIbTaTH CBiMYaTh, MO IPU3UH Ta JIENTHUH € AKTUBHUMHU TKAaHUHHUMH
TOPMOHAaMH, SIKI BUPOOJIAIOTHCS y BIANOBLAb HAa (DI3MUH1 HABAaHTAXXEHHS, PIBEHb SKUX Y IJIa3M1 KpPOBI
3MIHIOETHCS M1l BIUIMBOM TPUBAIMX (DI3MUHMX HAaBaHTaXEHb, IPUMMAIOTh Y4acTh Y HOpMasi3aiii
MTOKa3HUKIB JKHPOBOIO Ta BYIJIEBOJAHOTO OOMIHIB, CIIPUSIOTH 3HI)KEHHIO  IHJEKCY Macu Tula Ta
PE3UCTEHTHOCTI 70 IHCYIIHY.

BucHoBku. PiBeHb ipu3MHY y KIHOK 13 OKHMPIHHSIM BIPOTIHO MEPEBHILYE PIBEHb KIHOK
KoHTpoJbHOI rpynu (p = 0, 0223) na 13%. 3-x MicsiuHI IpOrpaMu 03I0pOBUOTO (PiTHECY 3 PIZHUM
XxapakTepoM (I3MYHUX BIPAB BUKIMKAIOTh 3HIKEHHS PIBHS IpU3MHA Ta JIEITUHA Y KPOBI JKIHOK 13
OXKUPIHHAM. PiBEeHb JIENITUHY y )KIHOK 13 0’kMpiHHAM BiporiaHo (p < 0,0001) nepeBuiilye piBeHb Y
KIHOK 13 HOPMAaJIbHOIO Macolo Tila Ta 3aJIeXUTh BiJ cTyneHs oxupiHHs (p < 0,0001). Yum Bumii
IMT, Tum BuIIMii piBeHb JENTUHY Y KPOBI )KIHOK 13 OKUPIHHSM.

CnucoK BUKOPUCTAHOI JIiTepaTypu
1. Irisin: A New Code Uncover the Relationship of Skeletal Muscle and Cardiovascular Health During Exercise /
C. Ma et al. Frontiers in Physiology. 2021. Vol. 12. URL.: https://doi.org/10.3389/fphys.2021.620608 (date of access:
23.11.2023).
2. Irisin, An Exercise-induced Bioactive Peptide Beneficial for Health Promotion During Aging Process / H. Zhang
et al. Ageing Research Reviews. 2022. P.101680. URL.: https://doi.org/10.1016/j.arr.2022.101680 (date of access:
23.11.2023).

3. Exercise hormone irisin is a critical regulator of cognitive function / M. R. Islam et al. Nature Metabolism. 2021.
Vol. 3, no. 8. P. 1058-1070. URL.: https://doi.org/10.1038/s42255-021-00438-z (date of access: 23.11.2023).

4, Irisin induces white adipose tissue browning in mice as assessed by magnetic resonance imaging / Y. Chen et
al. Experimental Biology and Medicine. 2021. Vol. 246, no. 14. P. 1597-1606.
URL.: https://doi.org/10.1177/15353702211006049 (date of access: 23.11.2023).

5. 5. Molecular Basis of Irisin Regulating the Effects of Exercise on Insulin Resistance / J. Lin et al. Applied
Sciences. 2022. Vol. 12, no. 12. P. 5837. URL.: https://doi.org/10.3390/app12125837 (date of access: 23.11.2023).

6. Irisin exerts dual effects on browning and adipogenesis of human white adipocytes / Y. Zhang et al. American

Journal  of  Physiology-Endocrinology and  Metabolism.  2016.  Vol.311, no.2. P.E530-E541.
URL.: https://doi.org/10.1152/ajpendo.00094.2016 (date of access: 23.11.2023).

7. The modulatory effects of irisin on asprosin, leptin, glucose levels and lipid profile in healthy and obese male and
female rats/ S.Ozcan et al. Archives of Physiology and  Biochemistry.  2020. P.1-8.
URL.: https://doi.org/10.1080/13813455.2020.1722706 (date of access: 23.11.2023).

8. Irisin Is Elevated in Skeletal Muscle and Serum of Mice Immediately after Acute Exercise / J. Brenmoehl et
al. International Journal of Biological Sciences. 2014, Vol. 10, no. 3. P. 338-349.
URL: https://doi.org/10.7150/ijbs.7972 (date of access: 23.11.2023).

9. Irisin and exercise training in humans — Results from a randomized controlled training trial / A. Hecksteden et
al. BMC Medicine. 2013. Vol. 11, no. 1. URL: https://doi.org/10.1186/1741-7015-11-235 (date of access: 23.11.2023).
10.  The Effect of Exercise Training on Irisin Secretion in Patients with Type 2 Diabetes: A Systematic Review /
M. Vecchiato et al. Journal of Clinical Medicine. 2022. Vol. 12, no. 1. P. 62.
URL.: https://doi.org/10.3390/jcm12010062 (date of access: 23.11.2023).

11.  Relationship between circulating irisin levels and overweight/obesity: A meta-analysis / J. Jia et al. World Journal
of Clinical Cases. 2019. Vol. 7, no. 12. P. 1444-1455. URL.: https://doi.org/10.12998/wjcc.v7.i12.1444 (date of access:
24.11.2023).

92



Cepisa «bionoriyHi Haykm», 2023

12.  Plasma Irisin Modestly Increases during Moderate and High-Intensity Afternoon Exercise in Obese Females / N.
C. Winn et al. PLOS ONE. 2017. Vol. 12, no. 1. P. e0170690. URL.: https://doi.org/10.1371/journal.pone.0170690 (date
of access: 24.11.2023).

13.  Common Genetic Variation in the Human FNDC5 Locus, Encoding the Novel Muscle-Derived ‘Browning’ Factor
Irisin, Determines Insulin  Sensitivity/ H. Staiger et al. PLoS ONE. 2013. Vol.8, no.4. P.e61903.
URL.: https://doi.org/10.1371/journal.pone.0061903 (date of access: 24.11.2023).

14.  The combined effect of dietary supplement “Leptin Manager” and power fitness exercises on weight loss in women
with different LEPR (rs1137101) genotypes / S. Drozdovska et al. Sporto mokslas / Sport Science. 2018. Vol. 2, no. 92.
P. 48-54. URL.: https://doi.org/10.15823/sm.2018.17 (date of access: 24.11.2023).

15.  Moienneia N., Attarzadeh Hosseini S. R. Acute and chronic responses of metabolic myokine to different
intensities of exercise in sedentary young women. Obesity Medicine. 2016. Vol.1. P.15-20.
URL.: https://doi.org/10.1016/j.0bmed.2015.12.002 (date of access: 24.11.2023).

16.  Fitness and strength responses to distinct exercise modes in twins: Studies of Twin Responses to Understand
Exercise as a THerapy (STRUETH) study / C. E. Marsh etal. The Journal of Physiology. 2020. VVol. 598, no. 18. P. 3845—
3858. URL.: https://doi.org/10.1113/jp280048 (date of access: 24.11.2023).

17. A PGC1l-a-dependent myokine that drives brown-fat-like development of white fat and thermogenesis /
P. Bostrom ta in. Nature. 2012. T.481, Ne7382. C.463-468. URL: https://doi.org/10.1038/nature10777 (nata
3BepHenHs: 24.11.2023).

References
1. Ma, C., Ding, H., Deng, Y., Liu, H., Xiong, X., & Yang, Y. (2021). Irisin: A New Code Uncover the Relationship
of  Skeletal Muscle and Cardiovascular  Health  During  Exercise. Frontiers in  Physiology, 12.
doi:10.3389/fphys.2021.620608
2. Zhang, H., Wu, X,, Liang, J., Kirberger, M., & Chen, N. (2022). Irisin, An Exercise-induced Bioactive Peptide
Beneficial for Health Promotion During Aging Process. Ageing Research  Reviews, 101680.
doi:10.1016/j.arr.2022.101680
3. Islam, M. R., Valaris, S., Young, M. F., Haley, E. B., Luo, R., Bond, S. F., ... Wrann, C. D. (2021). Exercise
hormone irisin is a critical regulator of cognitive function. Nature Metabolism, 3(8), 1058-1070. doi:10.1038/s42255-
021-00438-z
4, Chen, Y., Ding, J., Zhao, Y., Ju, S., Mao, H., & Peng, X.-G. (2021). Irisin induces white adipose tissue browning
in mice as assessed by magnetic resonance imaging. Experimental Biology and Medicine, 246(14), 1597-1606.
d0i:10.1177/15353702211006049
5. Lin, J., Liu, X., Zhou, Y., Zhu, B., Wang, Y., Cui, W., ... Zhao, R. (2022). Molecular Basis of Irisin Regulating
the Effects of Exercise on Insulin Resistance. Applied Sciences, 12(12), 5837. doi:10.3390/app12125837
6. Zhang, Y., Xie, C., Wang, H., Foss, R. M., Clare, M., George, E. V., ... Yang, L.-J. (2016). Irisin exerts dual
effects on browning and adipogenesis of human white adipocytes. American Journal of Physiology-Endocrinology and
Metabolism, 311(2), E530—E541. doi:10.1152/ajpendo.00094.2016
7. Ozcan, S., Ulker, N., Bulmus, O., Yardimci, A., Ozcan, M., & Canpolat, S. (2020). The modulatory effects of
irisin on asprosin, leptin, glucose levels and lipid profile in healthy and obese male and female rats. Archives of Physiology
and Biochemistry, 1-8. doi:10.1080/13813455.2020.1722706
8. Brenmoehl, J., Albrecht, E., Komolka, K., Schering, L., Langhammer, M., Hoeflich, A., & Maak, S. (2014). Irisin
Is Elevated in Skeletal Muscle and Serum of Mice Immediately after Acute Exercise. International Journal of Biological
Sciences, 10(3), 338-349. do0i:10.7150/ijbs.7972
9. Hecksteden, A., Wegmann, M., Steffen, A., Kraushaar, J., Morsch, A., Ruppenthal, S., ... Meyer, T. (2013). Irisin
and exercise training in humans — Results from a randomized controlled training trial. BMC Medicine, 11(1).
doi:10.1186/1741-7015-11-235
10.  Vecchiato, M., Zanardo, E., Battista, F., Quinto, G., Bergia, C., Palermi, S., ... Neunhaeuserer, D. (2022). The
Effect of Exercise Training on Irisin Secretion in Patients with Type 2 Diabetes: A Systematic Review. Journal of Clinical
Medicine, 12(1), 62. doi:10.3390/jcm12010062
11.  Jia, J., Yu, F.,, Wei, W.-P., Yang, P., Zhang, R., Sheng, Y., & Shi, Y.-Q. (2019). Relationship between circulating
irisin levels and overweight/obesity: A meta-analysis. World Journal of Clinical Cases, 7(12), 1444-1455,
d0i:10.12998/wjcc.v7.i12.1444
12. Winn, N. C., Grunewald, Z. I., Liu, Y., Heden, T. D., Nyhoff, L. M., & Kanaley, J. A. (2017). Plasma Irisin
Modestly Increases during Moderate and High-Intensity Afternoon Exercise in Obese Females. PLOS ONE, 12(1),
Cratra €0170690. doi:10.1371/journal.pone.0170690
13.  Staiger, H., Béhm, A., Scheler, M., Berti, L., Machann, J., Schick, F., ... de Angelis, M. H. (2013a). Common
Genetic Variation in the Human FNDC5 Locus, Encoding the Novel Muscle-Derived ‘Browning’ Factor Irisin,
Determines Insulin Sensitivity. PLoS ONE, 8(4), Crarts €61903. doi:10.1371/journal.pone.0061903
14.  Drozdovska, S., Palladina, O., Polishchuk, A., & Yuriev, S. (2018). The combined effect of dietary supplement
“Leptin Manager” and power fitness exercises on weight loss in women with different LEPR (rs1137101)
genotypes. Sporto mokslas / Sport Science, 2(92), 48-54. doi:10.15823/sm.2018.17

93



ISSN 2076-5835. Bicuuk Yepkacwskoro yHiBepcutery. 2023. Ne2

15. Moienneia, N., & Attarzadeh Hosseini, S. R. (2016). Acute and chronic responses of metabolic myokine to
different  intensities of exercise in  sedentary = young  women. Obesity = Medicine, 1,  15-20.
doi:10.1016/j.0bmed.2015.12.002

16. Marsh, C. E., Thomas, H. J., Naylor, L. H., Scurrah, K. J., & Green, D. J. (2020). Fitness and strength responses
to distinct exercise modes in twins: Studies of Twin Responses to Understand Exercise as a THerapy (STRUETH)
study. The Journal of Physiology, 598(18), 3845-3858. d0i:10.1113/jp280048

17. Bostrém, P., Wu, J., Jedrychowski, M. P., Korde, A., Ye, L., Lo, J. C., ... Spiegelman, B. M. (2012a). A PGC1-o-
dependent myokine that drives brown-fat-like development of white fat and thermogenesis. Nature, 481(7382), 463—468.
doi:10.1038/nature10777

Yu. Panchenko, S. Drozdovska Changes in the Level of Irisin in the Blood of Women with
Obesity Under Different Fitness Programs

Relevance. The secretory function of skeletal muscles has been actively investigates during the last
decade, but it is still not sufficiently studied and contains a wide range of undetermined aspects that prevent
the use of this knowledge in practice. Tissue hormones produced by contraction of skeletal muscles and called
"myokines” take part in the implementation of inter-tissue and inter-organ communication during muscle work
and contribute to the adequate response of organs and tissues in ensuring the increased energy needs of the
body. In modern sports physiology, it is believed that the main health-improving effects of physical exercises
on the body are related to the secretion of the myokine irisin, with its ability to influence the activation of genes
involved in thermogenesis and energy metabolism of skeletal muscles. Despite the high level of interest in
myokines, the mechanisms of their participation in the implementation of the health-improving effect of
physical exercises have not yet been fully established. The goal is to investigate the possibility of the myokine
irisin participation in reducing the body weight of obese women during health fitness classes. The relationship
between irisin and the adipokine leptin and their role in adaptation to physical exercise remains controversial.

Methods: 87 women of 2 periods of adulthood took part in the study, of which: 73 obese women and
14 women with normal body weight. Health fitness programs with mainly aerobic exercises (EG1) and mainly
strength exercises (EG2) were implemented three times a week for 3 months using the Zoom online meeting
platform. Anthropometric indicators, body composition, biochemical indicators of carbohydrate and lipid
metabolism were determined in the examined women before and after 3 months of health fitness programs.
The concentration of irisin and leptin in blood serum was determined by enzyme-linked immunosorbent assay
(ELISA).

Results: in the course of the study, it was established that the concentrations of irisin and leptin in the
blood of obese women and the control group probably differ. The level of irisin in women with obesity probably
exceeds the level in women of the control group (p = 0.0223) by 13%. Under the influence of 3 months of
health fitness training with different orientations, there were likely changes in the indicators of the composition
of the body in the group with mainly strength exercises (body weight decreased by 6.67% (p=0.03), BMI
decreased by 6.9% (p=0.025), percentage of fat mass decreased by 7.82%, visceral fat decreased by 15.45%
(p =0.036) in comparison with the initial indicators). In the women of the two experimental groups, the level
of irisin and leptin decreased significantly. The level of irisin decreased in the first group by 14.7% (0.0156),
in the second by 13% (p=0.0039). Changes in the total level of leptin were unlikely (in EG1 - by 8.63%, and
in EG2 - by 14.32%). Conclusions: 3-month health fitness programs with different types of physical exercises
cause a decrease in the level of irisin and leptin in the blood of obese women; the level of leptin in obese
women probably (p < 0.0001) exceeds the level in women with normal body weight and depends on the degree
of obesity (p < 0.0001). The higher the BMI, the higher the level of leptin in the blood of obese women.

Key words: irisin, leptin, myokines, health fitness, physical exercises, obesity.
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BIIJIUB BJIOKAIU KAJIBIIIEBUX KAHAJIIB L-TUITY HA ITATEPH
JANXAHHS TA TA3OOBMIH ITPU MOJIEJIIOBAHHI
IHCYJIHOPE3UCTEHTHOCTI Y II1YPIB

Anomauia: y oocnioax Ha 24 wypax camysax npoeeoeHo OOCHIONCEeHH 8NAU8Y OOKAOU NOBLIbHUX
Kanbyiesux Kaumanie Ha OuXaHHMA 1  2da3000MiH  Npu  MOOENOB8AHHI  IHCYIIHOPE3UCMEHMHOCHII.
Iucyninopesucmenmuicms MOO0eIbOBAHO 3d OONOMO2010 BUCOKOHCUPOBOi diemu (BXK/]) enpoooedc 2 mudicHis.
THosinbHi  kanvyiesi KaHamu ONOKY8ANUCL BEPANAMIIOM, AKUL B800UBCA  [HMPANEPUTNOHEANIbHO 8
3azanvHonpuliHAmilu 003i 1 me/ke macu mina meapunu. Jlocniodxcenns nammepHy OUXAHHA MA 2a3000MiHY
NPOBOOUNUCH 3a OONOMO20H0 YCIAHOBKU, WO BKIIOUANA 8 ceDe OUXANbHY MACKY, NHEBMOMAaxozpag O Maniux
Jabopamoprux meapun ma mac-cnekmpomempomemp. byno sumipsno wacmomy ouxanns (f) ma ouxanvrui
00 ‘em (VT), obyucmosanu xeununuuti 06’em ouxanua (Vg). 3a donomozoio maccnekmpomempa 8UHAUEHO
Kinvkicmob cnodxcumoeo kucrio (Voz) ma sudinenoco gyenexucinoeo 2asy (Vcoz) 3a X8UNUHY.

IHokazano, wo npu 66edenHi OIOKAMOPA NOBIILHUX KAIbYIEBUX KAHALIE CHOCMEPIeaemvCs
niOBUWEHHS MOHYCY OPOHXION | CMEHOBeHMUNAMOPHA Nepebdy008a OUXawHs, 0e3 3MiH GIPOZIOHUX 3MIH
eHepeemuuHo2co0 Memabonizmy. Buseneno, wo 3acmocysamHs eepanaminy 6 wypié i3 M0OOeIbOBAHOH
IHCYIHOPE3UCMEeHMHICIIO BUKTIUKAE nIOBUUEHHSL OpOHXIATbHO20 mMoHycCy, noenubieHHs
CMEHOBEHMUNAMOPHOT Nnepedy008U OUXAHHA 1 3MEHUIeHHA OOCMABKU KUCHIO 8 aNb8e0NU Je2eHb, W0
CYNPOBOOICYEMBCS SHUNCEHHAM PIBHS eHepeemMUUH020 MeMmadOLi3MY.

Kntouoei cnoea: incyrinopesucmeHmuicms, 6UCOKONMCUPOSA Oiema, Kanvyiesi kananu L-muny;
308HIUWHE OUXAHHA, 2A3000MIH

3’5130k myO.aikauii 3 NIIaHOBMMH HAYKOBO-10CJTiAHUMHU podoTamu. PoOoTy BUKOHAHO 3a
LU1bOBOIO IporpaMoto «IlinTpumka npiopUTETHUX A JAep>KaBU HAYKOBHMX JOCHIPKEHb 1 HAyKOBO-
TEXHIYHUX (EeKCIIePUMEHTAIBbHUX) PO3pOO0OK BiIUIEHHS OiloXimii, (i3i0y0Tii 1 MOJEKYyIsIpHOT
6ionorii HAH Vkpainun 3a IlocranoBoro HAH Vkpainm Ne 339 Big 18.12.2019 (nepxaBHuii
peectpariitanii Homep po6otu 0120U001281) Ta miaTpuMaHO KOIITaMH OIOKETHOI MPOTpaMu
«HaykoBo-nocninni po6otu monoaux yuenux HAH Ykpainu 2023-2024 pp.» 3a Po3nopsypkeHHIM

95



ISSN 2076-5835. Bicuuk Yepkacwskoro yHiBepcutery. 2023. Ne2

[Tpe3unii HAH Ykpainu Big 05.04.2023 Nel84, 3a npoexkrom «MoJIEKYIsIpHI MEXaHI3MH PO3BUTKY
IHCYJIIHOPE3UCTEHTHOCTI Ta Mepe0y0BH EHEPreTUIHOr0 OOMIHY IIPU METa0OJIIYHOMY CHUHAPOMI».

IlocranoBka  mpoOJjemMu. AHaJi3  OCTaHHIX  JocaifxkeHb 1  myOJikamii.
[HCYNIHOPE3UCTEHTHICTh, SIK 3MEHIIEHHS YYTIMBOCTI KIITHH 10 il IHCYNiHY, NpUTaMaHHA
PI3HOMaHITHAM METa0OJIYHUM pPO3JIajiaM, 30KpeMa OKUPIHHIO, IyKpoBOMY aiadety Il Tumy, gacto
BUSIBIISIETBCS TIPH Timepriikemii Ta rinepaiminemii [1, 2]. Ilpu meraboiaiyHOMY CHHAPOMI, SKHA
CYIIPOBOJIKYETHCS THCYTIHOPE3UCTEHTHICTIO, JKMPOBA TKAaHWHA HE 37aTHA €(DEKTHBHO PETYIIOBATH
HAKOTIMYEHHS JKUPY, BHACIIMOK YOTO TPHUIITILNEPUIM 1 BUTbHI KHUPHI KHCIOTH 3aJHINAIOTHCS
[UPKYIIIOBATH Y KpoB ssHOMY pycii [3]. SIk HAcIioK MOKe pO3BUHYTHCS JIIMOTOKCUYHUHN cTaH [4],
OCKUIbKM TaKl HUPHI KUCJIOTH MOXKYTh aKTUBYBaTH BpOJ/KEHY IMYHHY BIANOBIJb 13 3aJy4E€HHSIM
BHYTPIITHBOKIITUHHUX CUTHAJIBHUX LUISIXIB Ta CTpeCy eHjoIuiasMatuyHoro perukyniomy (EIIP) B
KJIITHHAX TEYiHKH, OCTPIBIIEBOI YACTHHH iIIITYHKOBOT 3aJI03H, CEPIIEBOTO M 513y, JiereHs [ 3, 4]. 3a
manumu  Mirrakhimov (2012) ta Sagun (2015) xmo4oBUM (AKTOPOM 3HHMKEHHS JIET€HEBOi
BEHTHJIALIT 1 00CTpyKIIii ierens npu L1J] 2 Trmy € came iHCYTIHOPE3UCTEHTHICTH [5, 6].

brokana noButbHUX KanblieBux kaHaiiB (BKK) Moske BruinBaTy Ha 30BHIITHE JUXaHHS Yyepe3
3MIHU Y CepIIeBO-CY/IMHHIN CUCTEeMi Ta TOHYCi OpoHXianbHOTO nepesa [7, 8]. [IpoTekTuBHI edexTn
6mokaau nmoBuibHUX KanblieBUX kaHaiiB (BKK) noOpe Bimomi y ceprieBo-CyAMHHINA cUCTeM1 IpH ii
ypaxkeHH1 Ta KOMOPOiTHUX marojorisx [9]. Takoxk € YUCIIeHHI JOCTIKEHHS CIIPUATIMBOTO BILTHBY
BKK Ha iHII1 TKaHWHM 1 OpraHu MpH iX MOIIKOPKEHHI 13 3aJlydeHHSIM KaJbI[IEBUX MEXaHI3MIB, 1€
cTocyeThes, 30kpema, redinku [10, 11], citkiBku oka [12], aupoxk [13] Ta iH. [IpoTe, He3BaXkatoUu Ha
IMMPOKE BHKOPUCTaHHA Onokatopis Ca?'-kamaniB L-Tumy B KiiHIYHIH TpakTHIi, iCHYIOTH
CyIMepEewINBI JIaH1 MO0 iX BIUIMBY Ha BYTJIEBOIHO-)KHUPOBUM META0O0I3M, 1HCYTIHOPE3UCTCHTHICTD
Ta ra3000MiH 1 pecmipartito [3, 5, 6].

Takum YMHOM, POJIb IOBUTBHHUX KAJIBI[IEBUX KaHAJIB y Tepe0y10B1 30BHINTHBOTO TUXaHHS MPH
MEeTa0O0IIYHUX PO3JIaJIaX Ha ChOTOJIHI € HEAOCTATHBO JOCIIIHKEHOIO.

MeTo1o Haioi po6oTH 0YyI10 AOCTIAUTH 0COOTUBOCTI BIUTUBY 070K MOBUILHUX KaJbII1€EBUX
KaHaJIIB Ha Mepe0yI0BY 30BHIITHBOTO TUXAHHS MPH IHCYITTHOPE3UCTEHTHOCTI Y IIYPiB.

Marepianu Ta metoam. [locmimkenns Oyiau nmpoBeneHi Ha 24 mrypax camisx JiiHii Bictap,
10 YTPUMYBAJIMCh Ha CTAaHAAPTHOMY PaIliOH1 Y CTaHAAPTHUX YMOBAaX BIBapiiO 3 BUIbHUM JOCTYIIOM
10 Boau. TBapuH Oyno mojuieHo Ha 4 rpynu: 1) «KOHTPOJIb» — IHTAKTHI TBapuHH; 2) «BXKJ» —
TBApUHU, B SIKUX MOJICNIOBAIM IHCYIIHOpe3ucTeHTHICTh; 3) «bKK» — TBapuHu, kUM IpOBOAUIN
0JI0Kaly TOBUTbHUX KaJIbIIEBUX KaHAJIB IIJISAXOM BBeaeHHS Bepanaminy; 4) BKK+BX ]l — tBapunu
3 MOJIEJbOBAHOIO I1HCYJIIHOPE3UCTEHTHICTIO, SIKUM MPOBOJIMIA OJOKaay MOBUIBHUX KaJlbI[IEBUX
KaHaJiB.

[HCcymiHOpe3ucTeHTHICTh MoemtoBaiu |14, 15] 3a nonomororo BuCokoxkupoBoi aietu (BXK]I)
BNPOJOBX 2 TWKHIB. biokatop kanblieBux kaHamiB Bepanamin (Jlapuuis, YkpaiHa) BBOIWIH
IHTpanepUTOHEAILHO B 3araJbHONPUHHATIN 1031 1 MI/Kr MacH Tina TBapunu [ 16].

JlocnikeHHs MaTTepHy AUXaHHS Ta ra3000MiHY MPOBOAMIIM 32 JIOTIOMOTOI0 YCTaHOBKH, 110
BKJIIOUasa B ce0e IMXalbHy MacKy, MHEBMOTaxorpad A MalIuX JIabopaTOPHUX TBAPHH 3 JAaTYUKOM
tucky MPX5050 ta mac-criektpomerp MH6202,Vkpaina. BumiproBanu yactory auxanus (f) ta
muxanbauii 06’em  (VT), oOumcmioBanu XBWIMHHMKA 00°’eM auxaHHs (VE). 3a J0MOMOroro
MAacCIeKTPOMETpa BU3HAYAIN KUIBKICTh CIIOKHUTOr0 KUCHIO (Vo2) Ta BUALUIEHOTO BYTJIEKHCIOTO ra3y
(Vco2) 3a xBuunHy. [Toka3Huky auxanbHOro oOMiHy npuBoamiy B cuctemi BTPS (temmeparypa Tina,
TUCK HACHYEHOTO MapaMHy MOBITPs), a MOKa3HUKHU razooominy — STPD (crannapTHa TeMnepaTypa Ta
TUCK CyXOro MOBITps). i yCyHEHHS BIUIMBY LMPKAJiaHHUX KOJMBaHb JMXAHHS 1 ra3o00MiHY
BUKOPHUCTOBYBaJIM pe(depeHTHY TIpymny, ska mepedyBajla B OJHAKOBMX YMOBax 3 JOCIHIIHUMH
rpymnaMu, aje He miggaBaiacs JochifHuM BIuuBaM. [Ipu aHami3i ojepkaHuX JaHUX HOpMai3yBajiu
oJiepKaHi MOKa3HUKH JI0 MOKa3HUKIB peepeHTHOI IrpynH (KOHTPOJIb), Kl npuitmainu 3a 100%.
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CraTHCTHYHUN aHaIi3 MPOBOIMIM 3a jgomomoror mporpamu GraphPad Prism 8.0.3,
3actocoBytoun Mmerona 2-way ANOVA 3 nomnpaskoro Tukey. CTaTUCTUYHO 3HAYYIIMMU BBaXKau
3minu npu P<0,05.

Pe3yabTaTn Ta iX 00roBOpPeHHS. 3MIHU 306HIUHL020 OUXAHHA Y WYPIE 3 MOOENbOBAHOI
iHcyninopesucmenmuicmio. Y IIypiB 3 iHCydiHOpe3sucteHTHICTIO (Tpyna BXKJI) cmocrtepiranach
CTEHOBEHTHJISITOpHA TepedynoBa 30BHIHBbOro muxanus [19]. Ilpu ananizi ojgeprkaHMX JaHHX
BcraHoBJeHo (Tabm. 1), o0 MOKa3HMKHU Ii€i TPynmu BIPOTiAHO HE BIIPI3HSUIMCS Bl KOHTPOJIBHOT
TPy, 32 BUHATKOM JUXAJIHHOTO KOEQILi€HTY, IKUi 3HIKYBaBCs Ha 26% MOPIBHSHO 3 KOHTPOJIHHOIO
IpyIoI0, 32 PaxyHOK TOTO, IO 00’€M CIIOKUTOTO KHMCHIO MaB TEHJCHIIII A0 3pOCTaHHS, BOJHOYAC
00’eM BUIUIEHOTO BYIJIEKHCIIOTO ra3y HE 3HMXKYBABCS BIPOTIAHO, IO CBIAYMTH MpPO AKTHUBAILIIO
KUPOBOTO OOMIHY y LIypiB 1i€l rpymnu [15].

3MinU NOKA3HUKI6 306HIUHLO20 OUXAHHA I 2A3000MIHY 3a 6naugy OIOKamopa KalbYi€sux
kananieé L-muny. 3a yMOB OJIOKaJy MOBUIBHUX KaJbIIIEBUX KaHAJIIB CHOCTEPIrajy TEHICHIIIIO /0
30UTbIIeHHsT YacTOTH auxaHHd (Ha 10%) 1 BiporiiHe 3HUKEHHS IUXaJbHOro 00’€My BIJHOCHO
koHTpouto (Ha 21,5%, Tabm. 1). BignoBigHO A0 IIUX 3MiH XBHJIMHHHUI 00’ €M TUXaHHS MaB TEHICHIIIO
710 3MEHIIEHHS BIIHOCHO KOHTPOJIt0 Ha 12%, M0 CBITYUTH MPO CTEHOBEHTUWISATOPHY NepeOyaoBy
auxaHHs B il Tpymi [14]. O6’eM CITOKUTOrO KUCHIO MaB TEH/CHIIIO 10 3HmKeHHs (Ha 14%), B TO#
yac gk BuavieHHs CO2 BIpOTIAHO 3HMKYBAJIOCS B MOPIBHSAHHI 3 KOHTposieM Ha 32%. Sk Haciinok,
IUXaNbHUM Koe]ilieHT OyB BIPOTITHO HIKYHM 32 KOHTPOJIbHI 3HadeHHs Ha 20%, 10 Moxke OyTH
MOB’sI3aHE 3 YAaCTKOBUM MEPEXO0JIOM EHEPreTHYHOT0 METaboJi3My Ha BHKOPUCTAHHS JIIITHUX
cyOcTpartis.

AnbBeosisipHa BeHTW LA (V) 3HIKYyBasiack Ha 17% BIIHOCHO KOHTPOJIIO, BEHTUIISALIIITHUI
exBiBaienT (VEQ) He 3MiHIOBaABCS, SIK HACHIZOK, CIIBBIIHOIIECHHS Va/Ve TaKOX HE 3a3HAIO 3MiH
(Ta6m. 1). IapmianbHUE THCK KHCHIO B albBEOJaX HE BIAPI3HABCA BiJ KOHTPOJIO, TOMI SIK
napiianpHui THCK CO2 y anbBeosax MaB TEHICHINIIO J0 3HWXKEHHS Ha 19% BITHOCHO KOHTPOJIIO.
Kucuesnit edext auxanpaoro mukiny (Vozrc) He 3a3HaB 3MmiH. Excrpakiis Oz He Biapi3HsIach Bil
KOHTPOJIbBHMX 3Ha4eHb, TOAI SK JocTaBka O2 Majia TEHJACHIIO 10 3HWKEHHS Ha 27%.
CriBBiZHOIICHHS TPUBAJIOCTI BUANUXY J0 3arajbHOro yacy auxaabHoro nukiy (Te/Ttt) BiporigHO
3pocTtano Ha 5%, TOJl K CHIBBIIHOUICHHS TPUBAIOCTI BAMXY a0 TpuBaiocTi Buauxy (Ti/Te) —
3HIKYBaJIOCh Ha 10%. [1ikoB1 MBUAKOCTI BAUXY Ta BUAUXY Maji TEHICHIIIIO /10 3HMKCHHS Ha 15%
Ta 41%, BIAMOBIAHO, CEpEAHS MIBUIKICTh BAUXY Ta BUANXY — Ha 49% Ta 33%, BinmoBigHO.

Takum dYuHOM, TiA Ji€l0 OJOKaTOpa MOBUIBHUX KaJbI[IEBUX KaHAJIB CIIOCTEPITaoCh
3HWKEHHS €eKTUBHOCTI (PYHKITIT 30BHINTHBOTO AuxaHHs. [le Moxe Oyru moB’s3ane 13 BituBoM bKK
Ha TOHYC IJIaJICHBKUX M 5131B OPOHXIaaIbHOTO IEpeBa, M0 Y3rOKYEThCS 13 TaHUMH JritepaTypu [7, 8].

3oeuiwne ouxamHs i 2a3000Min y incyniHopesucmenmuux wypie nio enausom BKK. Ilpu
3aCTOCYBaHHI1 OJIOKaTOpa KaJbI[IEBUX KaHAJIB y LIypiB, skl nepeOyBanu Ha BXK/], cnoctepiranuce
HACTYITHI 3MiHM 30BHIiMHLOr0 quxanus: T 3pocrama va 15%, tomi sk VT BiporimHO 3HMXKYBaBCS Ha
43% BimHOCHO KOHTpoto 1 Ha 48% BimHocHo rpymu BXKJI. Sk Hachifok e HpU3BOAMIO IO
HEBIPOTIIHOTO 3HIKEHHSI VE MOPIBHSAHO 13 KOHTpoJieM (32%) Ta BIpOTiIHOTO 3HUKEHHS BITHOCHO
rpynu BXJI (49%). 3a3naueni 3MiHu BiANOBinanu eekTaMm BIUIMBY BepamnaMily Ha KOHTPOJbHHX
IIypiB, ajie KUTbKICHO iX nepeBuIyBaiu. Lle cBiTUMTh, 1110 Ha TIIi IHCYJIIHOPE3UCTEHTHOCTI BBEJICHHS
BKK Bukimkae 6u1b11 TTMO0KY CTEHOBEHTUIISATOPHY NEepe0yA0BY TUXaHHS.

O6’eM CHOXHUTOTO KHUCHIO MaB TEHJAEHILII JI0 3HIKEHHsS BITHOCHO KOHTpousto (19%) i Oys
BiporinHo BuIMM BigHOocHO rpynu BXX/I (35%). V 3B’43Ky 3 UM AuXaibHUNA KOE]IlI€HT BIPOT1IHO
3HWXKYBaBcs Ha 43% B MOpPIBHAHHI 3 KOHTposieM Ta Ha 13% BigHocHO rpynu BKK. AnbBeomnsipha
BeHTUJIAMIST (VA) Mana TEHIEHINI0 J0 3HIDKeHHsS BiTHOCHO KoHTpomio (32%) 1 BiporigHo
3HIDKYBasiachk BiqHOCHO Tpynu BXK] (50%). BeHTunsmiiiauii eKBiBaJIeHT HE3HAYHO 3HMKYBaBCs (Ha
11%), cniBBigHoIeHHss Va/VE He 3MmiHrOBasiocs. [lapitiaibHuil THCK KUCHIO y anbBeoiax (Pao2) OyB
IO HIDKYUM BiTHOCHO KOHTpoiro (11%), mapmianesHuii THCK Byriekucioro ra3dy (Pacoz) Takox
MaB TEHJICHIIIIO IO 3HWKEHHS BITHOCHO KOHTPOIO Ha 24%.
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Taoauuga 1

[Toxa3HUKM 30BHIMIHBOTO JAWXAHHS Yy IIYPIB IPHU IHCYIIHOPE3UCTECHTHOCTI Ta BBEJICHHI

BKK, % Bin kouTposo (n=24, M+SD)

[Toxazuux BX[ BKK BXI+BKK Edexr BXX/] | Edexr BKK Bzaemonis

BYKJLi BKK

f 105,7146,94 | 110,33+14,03 | 115,0+19,43 PF::oz,i632:=,45 Eigzzggg F;gb(?ggggo
VTkg | 10538:90 | 7846:801% | 5733s245%% | LS00 | JTLSL | 2D
Velkg | 117601061 | 87,59:1416 | 6837435308 | pojooo | LO00EE | TR
Vodkg | 11495:836 | 8550:578 | 8otos282ts | ToSOL | TS | RS
Veolkg | 85331249 | 68,16:839% | d662e1002% | L-So | PSR | LIS
RQ 74,0019,00 | 79,95:1330% | S7226364%+ | oo t0S | WS | 7000
Valkg | 117946799 | 831341457 | 68433743 | oo 082 | OO | TR0
VaVe | 10038:457 | 94571528 | osgox2ga | ToOS | TR | ETAOR
PAO: 10068:4.34 | 97902044 | s8gse2108 | 0B | [TO0RE | LTo
PACO; | 7286:381 | 80391638 | 7555:3123 | [TUN | [ESE | R
VEq 103206160 | 1024562133 | 870083000 | cTosiol | LTonn | ETOOTN0
Vome | 1036041749 | 7649+1238 | 701383283 | pooooo | ot | poeonr
Excrpaxuia O | 97,02¢13,28 | 1056742670 | 1315266944 | [T UM | TR | ETOCS
Jlocranka O | 117,93:8,0 | 83,13£1456 | 68433743 | - 23% | FOGES | TRAT
TVTe 106,03:6,11 | 90705308 | 79108535+ | o o008 | 0| PSS
Tefu | 96721328 | 10545:2,13* | 11403sa26%+ | [ 0500 | PS80 | FEALSE
AVidtnmy | 1041851244 | 881941035 | 8402122854 | pZook | PN EEOER
dVidtnury | 128,90:25,14 | 5085:528 | 6557:36284 | oot | TSR | TTREES
Vipe | 8105:3861 | 8453:3674 | 11300s1692 | Lol | LT0ZL | FRROT
4 5527+12,53 | 50856528 | seg0s572 | QLOGELY | TToRL | TRERS
Vepe | 8L49:43,03 | 589142685 | 12agexazor | OOBTH | TTRORL | PSS
Ve 792544278 | 666313243 | 11507x494 | LO00TRE | PR | PO

[Mpumirka: *P<0,05

BITHOCHO KOHTPOIIIO; #P<0,05 BimHOCHO rpynu BXJI; "P<0,05

BiHOCHO rpynu BKK.

Exctpakuis Oz Mana TEHAEHIIIO J0 3pOCTaHHS B MOPIBHAHHI 3 KoHTpodeMm (32%), a
JIOCTaBKa KHUCHIO — JI0 3HM)KEHHS BITHOCHO KOHTPOJO (32%) 1 BIpOTiIHO 3HMXKYBajlach BITHOCHO
rpynu BXK]T (49%). IlikoBa mMBHIKICTH BAMXY Maja TeHICHLIi 10 3pocTaHHA Ha 14%, BogHOUYAC
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cepenHs MIBHJIKICTh BAWXY HEBIPOTiIHO 3HIKYBajach Ha 41%. [likoBa MIBUAKICTH BUAMXY 3pOcTala

Ha 25% B OPIBHSAHHI 3 KOHTPOJIEM Ta JOCTOBIpHO 3pocTana BigHocHo rpymu BKK Ha 66%. Cepenns

IIBUJIKICTh BUAMXY Oyina HE3HAYHO BHIIOIO BIJHOCHO KOHTPOJIFO Ha 15%. 3MiHM IMX MOKAa3HHKIB

BIJIPI3HSUIHCS 32 CBOIM XapaKTEPOM BiJl BILTUBY OJIOKATOpa Ha KOHTPOJIBHY TPYITY.

Takum YUHOM, 3MIHHM JTUXaHHS 1 Ta3000MiHY y 1HCYJIIHOPE3UCTEHTHUX LIYPIB ITiJ] BIUIMBOM

BKK xapakTepu3yBaiucsi 3pOCTaHHSM TOHYCY OpOHXIOJ, IO B TOAAJBIIOMY MPHU3BOIWIO IO

MIIKTIOYCHHS [IEHTPATbHUX MEXaHI3MIB peryismii quxanas [18, 19], ski BUKIHKaIOTh epe0yIoBYy

naTepHy IUXaHHA 1 3MiHY SIK YaCOBUX ITOKa3HHWKIB JMXaHHA, TaK 1 IIBUIKICHUX MOKA3HHKIB.

OCHOBHUM HACIIIKOM I[bOTO € TIOPYIIEHHS BEHTWISIIT albBEOJ, P SIKii B JIETCHAX 3’ SBISIOTHCS

30HU 3 AY’K€ BUCOKHUM 1 1y’K€ HU3bKHUM CITIBBIAHOLIEHHSIM BEHTUJIALISI/KPOBOOOIr, 110 B [MOAAJIBIIOMY

MOXYTb OyTH OCHOBOIO ISl PO3BUTKY JIET€HEBO1 MaTOJIOTi.

BucHoBku

1. Ilpu BBeneHHI OJOKAaTOpPIB KalbLIEBUX KaHAIIB CIOCTEPIraeThCs MIIBULICHHS TOHYCY
OpOHXI0JI 1 CTEHOBEHTWIATOpPHAa TmepeOyaoBa [uWXaHHA ©0e3 BIPOTIIHOTO BIUIMBY Ha
eHepreTUYHUN MeTaboi3M.

2.  3actocyBaHHS OJIOKAaTOPIB KAJIBI[IEBHX KaHAJIB B YMOBAX iHCYJIIHOPE3HCTEHTHOCTI BUKIIMKAE
MIABUIIEHHS OpOHXIaJIbLHOTO TOHYCY, HOTJIMOJIEHHS CTEHOBEHTHJISITOPHOI 1epe0yaoBU
JTUXaHHS 1 3MEHUIEHHS JOCTaBKM KHCHIO B allbBEOJIM JIET€Hb, IO CYMPOBOJKYETHCS
3HIDKEHHSIM DIBHSI €HEPreTUYHOro MeTaboji3My 1 MNEepexo/JoM Ha BXKHUBAHHS KUPOBUX
cyOcTpartis.
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Tsapenko P.K., Zavhorodnii M.O., Kozlovska M.G., Portnychenko A.G., Portnichenko V.I.
Effect of I-type calcium channel blockade on respiratory pattern and gas exchange in rats on

induced insulin resistance
Introduction: Insulin resistance, characterized by decreased cellular sensitivity to insulin, is

associated with several metabolic disorders, including obesity, type 2 diabetes, hyperglycemia, and
hyperlipidemia. A lipotoxic state that occurs in the presence of insulin resistance is capable of triggering an
immune response via intracellular signaling pathways and endoplasmic reticulum stress in various body
tissues. It is known that insulin resistance is the main factor in the reduction of lung ventilation and the
development of lung obstruction in people with type 2 diabetes. The protective effects of L-type calcium channel
blockade (CCB) are well established in cardiovascular injury and comorbidities. Furthemore, there are
numerous studies showing the beneficial effects of CCB on other tissues and organs when they are subjected
to damage involving the calcium mechanism. However, there are contradictory data regarding the effects of
L-type calcium channel blockers on carbohydrate and fat metabolism, insulin resistance, and gas exchange
and respiration, despite its wide clinical use. Therefore, the role of slow calcium channels in the restructuring
of external respiration in metabolic disorders remains poorly understood.

Purpose: The aim of our work was to investigate the specifics of the influence of CCB on the
remodeling of external respiration in insulin-resistant rats.

Methods: In experiments on 24 male Wistar rats, the effect of slow calcium channel blockade on
respiration and gas exchange was investigated in a model of insulin resistance. Insulin resistance was modeled
by a high-fat diet (HFD) for 2 weeks. L-type calcium channels were blocked by verapamil, which was
administered intraperitoneally at a generally accepted dose of 1 mg/kg of animal body weight. Breathing
patterns and gas exchange were studied using a device that included a breathing mask, a small animal
pneumotachograph, and a mass spectrometer. Respiratory rate (f) and tidal volume (VT) were measured, and
minute volume (Ve) was calculated. A mass spectrometer was used to determine the amount of oxygen
consumed (Voz) and carbon dioxide released (VCo2) per minute.

Originality: The effect of L-type calcium channel blockade on respiration and gas exchange was
studied in healthy and insulin-resistant rats.

Conclusion: The administration of a slow calcium channel blocker leads to an increase in bronchial
tone and a stenoventilatory respiratory shift, without altering likely changes in energy metabolism: tidal
volume (VT) decreases with an unchanged respiratory rate, and VCO2 decreases too. A nonsignificant
increase in the peak and average velocities of inspiration and expiration has been observed.

In rats with insulin resistance, RQ was significantly reduced by decreasing Vo, and by greater
decreasing Vcoz. Alveolar oxygen extraction was increased and alveolar oxygen delivery was reduced to a
greater extent than in non-insulin resistant rats. Additionally, 1 pic and 71 pic as well as 1 and VE increased
more than in non-insulin resistant rats. Therefore, the use of verapamil in insulin resistant rats causes an
increase in bronchial tone, a deepening of stenoventilatory remodeling of respiration and a decrease in oxygen
delivery to the alveoli of the lungs, which is accompanied by a decrease in the level of energy metabolism.

Keywords: insulin resistance; high-fat diet; L-type calcium channels; external respiration; gas
exchange
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OCOBJIMBOCTI 3MIH I_I]%HTPAJII)HO;I' I'EMOJANHAMIKU ITPU
I'PAAYAJIBHIN ITACUBHIN OPTOITPOBI

Bumiprosanuns apmepianvhoeo mucky, cepyegozo pummy, GUKudy, NOKA3HUKIG ¢az cucmonu cepys
30iticHiosanu npu epadyanviitl (15°, 30° 45° 60°) nacushiii opmonpo6i Ha 76 300posux MOI0OUX HONOBIKAX
gikom 18-25 pokis. 3’acosearno, wo npu nacuseniii 2padyanvHii opmonpobi 8i006y8aN0Cy Cymmese nio8uujeHHs
diacmoniynozo apmepiaibHozo mucky 0o 15,72+0,92 mm pm.cm. npu xkymi Haxumy 60° ma meHwt
AMANIMYOH020 3HUMNCEHHS CUCMONIYHO020 apmepianvHo2o mucky (-6,71+€1,30 mm pm.cm.). [lacusnui
opmocmasz npu3eoous 00 3HUNICEHHs mpuganocmi inmepeany RR ma noxasnuxie cepyesoeo ukuoy, siKi nicis
NOBEPHEHHSI ) 20PU3OHMANbHE HNOJIONCEHHS GIOHOGTIOBANUCH. 3a AHANIZ0M 3MIH (DA3u HANPYICEHHS ma
00’ eMHOT wWBUOKOCMI  cepyesoeo GUKUOY NPU NACUGHOMY OPMOCMA3l HOCmepieanu Npose CUHOPOMY
einoounamii miokapoy. Haseni inougioyanvui iOMIHHOCMI )Y PEaKmMueHOCHI NOKA3HUKIE YEHMPATbHOL
2eMOOUHAMIKU HA 2pa0yaibHy NACUBHY OPMONDPODY.

Knrouoei cnosa: yenmpanoha 2emoounamixa, epadyaiviHa opmonpooda, GyHKYiOHATbHUL CMaH

ITocTanoBka nuTanHsA. BusHaueHHs (yHKIIOHAJIBHOIO CTaHy OPraHi3MY JIIOAUHU € OJHIEI0
3 BXXJIUBUX IIPO0OJIEM cydacHOi 61010T1i Ta MeTUIIMHN. Baxkiuse Miclie Ipu koMY 3aiiMa€e BUBYECHHS
piBHS (YHKI[IOHYBaHHSI CE€PLIEBO-CYANHHOI CUCTEMHU, MOXJIMBUX MEXaHI3MIB ii IPUCTOCYBAaHHS 10
PI3HOMAaHITHUX HaBaHTaXeHb. 3MIHU YMOB 30BHIIIHBOTO CEPEOBUIIIA, BIUTUBY COLIaIbHUX (DPaKTOPIB
MOJKYTh IPU3BOJUTH JI0 3pYIIEHb HOPM PEaKLii Pi3HUX CUCTEM OpraHi3My, 110 BUMAara€ BUKOHAHHS
JOCII/DKEHb Ha HallMX cydyacHUKax. PoboTa € ¢hparmeHToM Temu «IHIUBiNyaabHi 0COOIMBOCTI 3MIH
LEHTpaJIbHOI Ta mepudepiiiHoi reMoaMHAMIKM MNpH pi3HUX BIUMBax» (Ne pmepkpeecTparii
0122U201052).

AHaJii3 ocTaHHIX A0cCaizKeHb i myOaikamiii. [cTopist BUKOPUCTaHHS MACUBHOI Ta aKTUBHOT
OpTOIpOOM B MEIMIIMHI 3a0YaTKOBaHA B JIOCIIKEHHSX 13 JIarHOCTYBAaHHS CTaHIB, MMOB’S3aHUX 13
MOPYIICHHSMHU PETyILii apTepiaibHOTO THCKY Ta KpOBOMOCTayaHHAM Mo3Ky. Lli Tectu Oymnu
PO3po0iIeHi s OLIHIOBaHHSA TOTO, SIK OPraHi3M pearye Ha 3MIHM IOJIOKEHHs Tila, 30KpeMa Ha
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nepexij BiJi TOPU30HTAILHOTO MOJIOXKEHHs 10 BepTukainbHoro. Tinr-tect (3 anri. «Head-up Tilt
Table Testing»), mpo6a 3 TaCHBHUM OPTOCTA30M, IP0OA HA HAXMIIEHOMY CTOJ1 (TOJIOBOIO A0TOPH). Y
HAYKOBIH JIiTepaTypi HEMae 0IHO3HAYHOI TyMKH CTOCOBHO JJaTH BUHAXOAY TUIT-TECTY Ta (hakTy HOTro
nepmoro Bukopuctans. 3rigHo 3 manumu W. Cheshire, D. Goldstein [1], mepmmmM yaeHUM, SIKUH
BHKOPHUCTAB TOBOPOTHY JOIIKY JJIsi aHali3y 3MiH TeMOJHMHAMIKH y IFOJIcH, BBaKaloTh Erona
Xenbmpanxa.

VY 1923 p. mocnigHUK OYaB BUMIPIOBATH YacCTOTY CEPIEBHX CKOPOUYECHb y 370POBUX IITEH.
Takux oci0 po3TamoByBaaM Ha MIMPOKIN JOMII, 3aKPIIUTIOIOYM 1X 3a TUIedi, y AUIMHIN Ta3y i 3a
CTOIH, TIOTIM JiTel mocTynoBo Haxuisum Ha 20°, 40°, 60° 1 90°.

VY 1986 poui po3noyanacs HOBa €pa BUKOPUCTAHHSI TPUBAJOi OPTOCTATUYHOI MPOOH, 110
OB ’s13yI0Th 13 HaykoBuM BuHaxojgoM Kenny R. A. et all [2]. Ydyeni 3anpomnonyBanu mia dvac
MPOBEACHHS MPOO BHUKOPUCTOBYBATH HAXWJICHHH CTUI, MOJEPHI3YBaBIIA TEXHOJIOTTI 0OCTEXEHHS
MAIIEHTIB, SIKI MOTJIM NepedyBaTh B CHHKONAJIBHOMY CTaH1 He3po3yMmuloro resesy. Ilicis Takoi
IHHOBAI[IHOT MPOMO3HUIli B HAayKOBOMY CBITI MOMITHO 30UIbIIMJIACA KUIBKICTH ITyOJiKallii,
MPUCBSYCHUX TUIT-TECTYBAHHIO Ta BHKOPHCTAHHIO TPUBAJIOi OPTOCTATHYHOI MPOOHM Yy XBOpHUX i3
3aITIOMOPOYCHHSIMHU.

B cyuachiii HaykoBiil JiTepaTypl IIHPOKO BIJOOpa)keH1 JOCHIKEHHsS BIUIUBY Ha
reMOJMHaMIKy Ta XBHJIbOBI ii IPOSBH aKTUBHOI OPTONPOOU, BUKOHAHMX B BUMIPIOBAHHAX HA PIZHUX
KOHTUHT€HTax 310poBux oci0 [3, 4]. Takox Benuka KUIbKICTh MyOTiKaliil IpUCBsiY€Ha BIUIMBY TUIT-
TECTY Ha TeMOJIMHAMIKY Yy 0C10 3 BereTaTUBHUMU MOPYIICHHSIMU [5, 6, 7, 8, 9 ].

BtiM BuMiproBaHb HOPM PEAKTUBHOCTI LIEHTPAJIbHOT TeMOJMHAMIKM Ha TaKOTO POy BIUIMBU
HEZ0CTaTHHO.

Meta. 3’sacyBatu 0COOJMBOCTI PiBHSA Ta PEAKTUBHOCTI MOKA3HUKIB apTEepiaJbHOTO THCKY,
CEPIICBOTO BUKUTY, KapII0JMHAMIKH Ta KPOBOHATIOBHEHHS OPTraHiB IPyAHOT KIIITKHU MPHU TpagyalbHINd
MacHUBHIK OpTOTPOOi Y 3T0POBUX MOJIOIUX YOJIOBIKIB.

OrJisi1 0CHOBHOTO MaTepiaJjy aoc/ikeHHsi. BumiproBanHs 3/iiicHIOBaIM Ha 76 Y0JI0BIKax
BikoM 18-25 pokiB - cryaeHTax YepkachbKOro HaIIOHAJIIBHOTO YHIBEPCHTETY IMeHI bormana
XMENbHHIIBKOTO 3 JOTPUMAHHSIM OCHOBHHMX OloeTWYHUX moJiokeHb KonBeHtii Pagu €Bponu mpo
rpaBa JoauHu Ta OioMmenumuny (Bix 04.04.1997 p.), I'enbcincbkoi neknapariii BcecBiTHBOT MeIUUHOL
acouianii mpo eTUYH1 NPUHIUIN TPOBEACHHS HAYKOBUX MEIUYHUX JOCIIIKEHb 32 Y4acTIO JIFOIUHU
(1994-2008 pp.), a Takox Hakazy MO3 Ykpainu Ne 690 Bix 23 Bepecus 2009 poky.

Bci BoHM 3a TaHUMU METUYHOTO OOCTEXEHHS OYyJIv 3I0POBi, HE MaJId TOCTPUX Ta XPOHIYHUX
3aXBOPIOBaHb.

CriouaTky Ha KIHIIIBKM Ta TPYIHY KIITKY OOCTEXKYBAHOTO HakiIamaidu peorpadiuni Ta
eJeKTpoKapaiorpadiuHi €IeKTpOAr, MAaHXKETy I BHMIPIOBAaHHS apTepiaabHOro THUCKy. Ilicms
BIIMIOYMHKY B IOJIOKEHHI JIe)Kaud TOPHU30HTAIBHO HAa OPTOCTATHYHOMY CTOJI YHpoAoBxk 5-10
XBWJIMH BUMIPIOBAJIN MTOKA3HUKH F€MOJIMHAMIKY FeMOIMHaMIKU. BuMiproBaHHs TOBTOPIOBAJIM Ha 5-
1 XBUJIMHI TTicis Haxwry Ha 15°, 30°, 45°, 60° ta Ha 20-# xBuiIMHI py Haxwii 60°, yepe3 5 XBUIHH
TICJISIT TOBEPHEHHSI Y TOPU30HTAIBHE MOJIOKEHHS.

Cucromiuanii (ATeer) Ta miacTomiuHuii (AT gacr) apTepiaibHHM THCK BHMIPIOBAIKA 3a
nomomororo ToHomeTrpa KopoTtkoBa (Reiker, Germany). Cepenniii aprepialibHUNA THUCK
po3paxoByBainu 3a popmynoro Xikema. J[j1s1 OI[IHKY reMOIMHAMIYHUX MMOKAa3HUKIB BUKOPUCTOBYBATN
TPaHCTOPaKaIbHY TETPAINOJSIPHY IMIEAAHCHY peoruieTu3Morpadiro. Peorerusmorpamy rpyaHoi
KIiTKH peecTpyBanu Ha peorpadi XAl-medica standard (XAI-medica, XapkiB, Ykpaina). 3a
CUTHanamMu qudepeHiiioBaHOT peorpaMu rpyAHOT KITITKH Ta eJIeKTPOKapiorpaMu B Iporpami Ib0To
PO3pOOHIKA PO3pPaxOBYBaIN HACTYIHI MOKa3HUKHU IIEHTPATbHOT T€MOJMHAMIKH.

Tpusanicts iHTepBany RR (t-RR) — Binctans Mk HaBUIIUMU TUTTHKaMU 3i01iB R cycimHix
Kap/1i0iHTepBaJIiB.

Ynaapuuit ingexc (V1) 3HaXoAunu HUIIXOM MOJUTY yIAapHOTO 00’€eMy KpOBI Ha IUIONLY
MOBEpXHi TiIa. Y aapHuii 00’eM po3paxoByBaiu 3a MmeTojoM Kubichek [10].
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Cepueuii ingexc (CI) 3HaAXOAMIM MUISXOM TOJAUTY XBHJIMHHOTO 00’€MYy KPOBI Ha TUIONIY
MOBEPXHI Tia.

3 MOKAa3HUKIB Kap/aioJWHAMIKK OIIHIOBAJIM HACTymHi: TpuBaidicTh (asu BUrHaHHA (Tsurs),
TpuBaiicth (azu HanpyxKeHHS (Tuanp), 00’ €MHY mIBUAKICTE ceprieBoro Bukuay (OLLB).

Kpim 1mporo po3paxoByBainu piBeHb KPOBOHANOBHEHHs opraHiB rpymHoi kmitku (KH) sk
BITHOIIICHHS KBAJIPaTy BIICTaHI MK TPYIHUMHU €JIEKTPOIaMu peorpada 10 KBaIpary eIeKTPHIHOTO
OTIOPY TPYIHOT KIIITKH.

CraTHCTUYHUI aHAI3 JaHUX 31HCHIOBAIM 3a JonoMororo tadsuie Excel-2003 ta mporpamu
Statistica for Windows 12 (Statsoft Inc., Tulsa, USA), Polar Protrainer 5.0 (Polar ElectroOY,
Finland). 3acrocoByBanu meton oaHodakTopHOTrO maucrepciiiHoro anamizy (ANOVA). TlepeBipky
HOPMaJIbHOCTI PO3MNOJUTY JOCIHUIKYBAaHMX TIIOKAa3HHUKIB TPOBOJIWIM 3a Kputepiem y2. Jus
MapaMeTpU4HOl CTaTUCTUKU po3paxoByBainu cepenHe apupmernune (M), craHgapTHY MNOXHOKY
BUOIPKOBOTO cepeiHboro (m). BiporianicTsh BimMiHHOCTE# oliHIOBaHN 3a F-kpurepiem Fisher.

Pe3yabTaTH Ta ix 006ropopenHsi. OTHUMHU 3 OCHOBHUX I'€MOJIMHAMIYHUX TTOKA3HUKIB € PIBH1
aprepiaabHOTO TUCKY. B crani ciokoro nexadd ATcuer, AT gjacr Ta ATcep BIAMOBINATH TPUHHATUM
3HAYECHHSIM HOPMH JIsI TaHO1 BIKOBOT KaTeropii (Tadi. 1).

Taoaunga 1
[Toka3HuKHM apTepiadbHOTO TUCKY (MM PT.CT.) 3@ PI3HUX KYTIB MACUBHOT OPTOCTATUYHOI MPOOH y
3I0POBUX MOJIOJIMX YOJIOBIKiB (n=76)

VYMoBU ATcuer AT siacr ATcep
CroKIii exaun 122,57+0,95 77,04+0,71 92,21+0,68
15° 121,84+1,01 79,21+0,85* 93,42+0,77
30° 122,50+1,07 83,16+0,86* 96,27+0,80*
45° 120,99+1,27 87,37+0,88* 98,57+0,89*
60°-1 117,43+1,36* 91,09+0,96* 99,87+1,01*
60°-2 115,86+1,36* 92,76+1,02* 100,46+1,06*
BignosieHHs 120,33+0,95* 80,86+0,73* 94,01+0,72*

* - p<0,05 y mopiBHsAHHI 3 pIBHEM Y CIIOKOT JIEKAUH

[Ipu excriepuMenTanbHUX BIUTMBAX AT cucr 3HMIKYBaABCS Mpu Haxmiii 60° Ta 3aIMIIaBcs ACIIO
HU3HUM 32 ()OHOBI1 OKA3HUKH HABITh Yepe3 5 XBUIIMH IICIIs TIOBEPHEHHSI Y BUX1THE TOPU3OHTAIIbHE
MOJIOXKEHHS, 1110 MOXKE€ OYTU CBITYEHHSIM 3HM)KEHHS CEPLIEBOTO BUKHLY.

butbmr cyrreBumu Oynu 3MiHU AT gjacr — HOTO MIABUINECHHS BiI0YBAJIOCH BXKE MPHU KYTi HAXHITY
15° 1 mpu HACTYNMHHMX Tpajanisx Haxwiy Oymo OurbmmMm. [Ipm KyTi Tima BuMiproBaHHOTO 60°
yrpoaoBk 20 XBWIMH 3MiHU OyidM MEHIIMMH, HDK MpH 3MiHAX Haxwiry. Yepe3 5 XBUIMH MiCHs
Mepexo/1y B TOPU3OHTAJIbHE MOJIOKEHHS 1€l MOKa3HUK CTPIMKO 3HMKYBaBCs BTIM HE 0 (POHOBOTO
piBus. CepenHiil apTepalibHUN TUCK TAKOX MIJBUILYBABCS MPH BIUIMBAX MOYUHAIOUU 3 KyTa 30°.

[TomiOHI 3aKOHOMIPHOCTI BiZOOpa)KalOTh BKIIOYEHHS MPHUCTOCYBAJbHUX MEXaHI3MIB
MIOBEPHEHHS KPOBi A0 ceplis npu oproctasi. [lpu nipomy BinOyBaeThbes MiABUIICHHS TOHYCY CYIUH
HUKHIX KIHIIBOK, 110 1 IPU3BOAUTH A0 30UTBIICHHS CHCTOJIYHOTO apTepiaibHOTO TUCKY.

PeakTHBHICTb MOKa3HUKIB apTEePialIbHOTO TUCKY TakoK Oyina BUIIOKO Yy BUMIAKY 3 AT giacr.(puc.
1), nocsratroun 15,7240,92 mm pt.ct. (p<0,001).

Pazom 3 1um 3pyiieHHs apTepialbHOro TUCKY MaJIM CBO{ iHAMBIyalbH1 BIIMIHHOCTI. Y ABOX
oci0 BimOyBasock mapoaokcanbHe 3MEHIIEHHS AT gacr Tpu Haxuii 60° BiamoBigHo Ha 10 Ta 20 MM
pT.CT, ¥ 2 — peakuisi LbOro IMOKa3HMKAa NpU LbOMYy Oyna BiICYTHS, y 9 cmocrepiranach
rineppeakTUBHICTb — OubiIe 20 MM pT.CT.
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Puc. 1. PeakTHBHICTh TIOKa3HHMKIB apTepialbHOTO THUCKY (MM PT.CT.) 3a PI3HHX KYTIB MacHBHOL
OpPTOCTAaTHYHOIT MPOOH Y 3I0POBUX MOJIOIUX YOJIOBIKIB (n=76)

3minu TpuBajocti T-RR Oynu BiporimHuMm mnouywHaroun 3 Kyra Haxuwiny 30° Ta cBoro
MakcUMyMy Aocsrainu Ha 20-i xeunnau Haxmwty 60° (tab. 2). Ile moxe Oyt CBiTUEHHSIM aKTUBAIIi1
CHMITATUYHOI JIAHKM aBTOHOMHOI HEpPBOBOi CHCTEMH [UIsi 3a0e3MeueHHS BHCOKOTO TOHYCY
nepudepiiHuX CyauH TOTPIOHOTO JUIS TOKpAIIEHHS BEHO3HOTO IOBEPHEHHS [0 Ceplsd Tak 1
3QIITHHSAM MEXaHI3MIB caMmoperyssiii cepueBoi aismibHOCTI. [likaBum € 30utbmieHHS T-RR Big
(hoHOBOTO PIBHSA Yy MEPioa BIAHOBJICHHS, III0 MOXe OyTH CBITYCHHSIM MOCHJICHHS MTapacUMIIaTHYHUX
BIUIMBIB Ha cepIle.

Tabauus 2
Tpusanicts iHTepBaNTY RR Ta cepueBuii BUKUA Mpyu rpajayaibHiil TaCUBHIA OpPTONPOoOi
VYMmoBH T-RR, mc VI, mi/m? CI, n/m?-xB™
Crokii nexxauu 0,934+0,019 38,21+2,25 2,43+0,13
15° 0,922+0,019 38,4846,28 2,46+0,37
30° 0,854+0,016* 28,36+ 1,61* 1,99+ 0,11*
45° 0,763+0,013* 23,54+1 41* 1,87+0,11*
60°-1 0,701+0,014* 19,74+0,93* 1,70+0,07*
60°-2 0,686+0,016* 19,35+1 ,44* 1,67+0,11*
BinnoBnenus 1,041+0,022* 39,93+2,61 2,27+0,13

* - p<0,05 y nopiBHSHHI 3 MOKa3HUKAMH Y CIIOKO] JIexKaun

[Tounnaroun 3 HaBanTaxeHHs y 30° BinOyBanoch 3HmkeHHs K Y1 tak 1 CI. Brim oapa3sy micis
MPUITMHEHHS TECTY 11 HOKa3HUKH CEPLIEBOTO BUKHUY BiJHOBIIOBAINCH 10 (POHOBOTO piBHS.

Cepen 3MiH NMOKa3HUKIB KapIiOJUHAMIKH YIPOJOBX TECTy MOTPIOHO BIAMITUTH AMHAMIKY
TPUBAJIOCTI (a3 Hampyx eHHs Miokapay (Tabi. 3). Bixke Ha mepiuiil rpajanii HaBaHTaxeHHs THamp
30UIBIITYBANACh JOCATAIOUM MAaKCUMYMY peakiiii Bxke npu Haxuii 45°. OILIB HaBmaku 3MeHIITyBajach.
Taxi 3MiHU MAXOAATH Mifl BA3HAYSHHS] CHHIPOMY TiMOIMHAMII MiOKapIy.
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Tadoauus 3
[Toxa3zHuKM KapAioAMHAMIKY TPU TpaayabHii MaCHBHIA OpTONPOOi

YMoBH Teurn, CEK Tanp, CEK OILB, ma-c*
Crioxiit nexxauu 0,260+0,004 0,121+0,002 250,22+13,77
15° 0,246+0,006* 0,131+ 0,003* 263,97+29,34
30° 0,222+ 0,006* 0,145+ 0,003* 226,33+ 10,98*
45° 0,204+ 0,003* 0,152+ 0,003* 203,62+ 10,51*
60°-1 0,192+ 0,004* 0,153+ 0,003* 183,23+ 8,05*
60°-2 0,188+ 0,009* 0,155+ 0,004* 182,47+ 10,69*
BinnoBneHHs 0,265+0,006 0,121+0,003 270,05+17,88

* - p<0,05 y mopiBHAHHI 3 TOKa3HUKAMH Y CTIOKOT JIeKAUH

AmHani3 3MiH KpOBOHAIIOBHEHHS OpraHiB I'PyIHOT KJIITKH B HAIIOMY JIOCIIPKEHH1 [T0OKa3aB, 1110
BIPOTIAHUMH 3pYyLIEHHS OYJIM TUIbKM Ha OCTaHHIN CTYNEH1 HaBaHTakeHHs Ha 20-11 11 xBuwinHIL. Y (oHi
el mokasHuk ckianae 29,31+1,08 y.o., a mpu kyti Haxwmry 60° - 27,13+0,83 y.o. (p<0,05). Lle €
CBIZJUEHHSM IPO BAXKJIMBICTH MITPUMaAHHS HOTro piBHA JUIsl 3a0e3meueHHsl poOoTH cepiisl B MOAI0HUX
yMOBax.

Pazom 3 mmm awnamiz iHauWBiMyanbHUX ocoOnmBocTed peakmii KH ©Ha rTpasiramiiine
HaBaHTAXXEHHS P HaxwiIi 60° moka3aB mapajoKcalbHe BUPAKEHE 3MEHIICHHS [[bOTO MMOKa3HUKA y
2-X BUIAJKaX, a B 17 MEHII BUpa)XeHE 30UTBIIICHHS TP BIZICYTHOCT1 3MiH y OUTBIIIOCTI BUMIPIOBaHHX.
Ile Moe CBITYUTH MPO BUCOKY MPOTHOCTHYHY 3HAYMMICTh MOHITOpyBaHHS KH mpu macuBHOMY
opTocTasi

BucHoBku

1. Tlpm macuBHil rpagyanbHii OpTONPoOi BiIOYyBaIOCh CYTTEBE MIABUIIEHHS T1aCTOJIIYHOTO
apTepiagbHOTO THUCKY 10 15,7240,92 MM pt.cT. mpu KyTi Haxuiay 60° Ta MEHII aMIUTITYJIHOTO
3HW)KEHHS CUCTOJIIYHOTO apTepiaibHOTO TUCKY (-6,71+1,30 MM pT.CT.).

2. TlacuBHMIA OpTOCTA3 MPU3BOJIMB JI0 3HIKCHHS TPUBAIOCTI iHTEepBady RR Ta moka3HukiB
CEepLIEBOTr0 BUKULY, SIK1 MIiCJIsl TOBEPHEHHS Y TOPU30HTANIBHE MOJI0KEHHS BITHOBIIOBAIKCH.

3. 3a anamizom 3MiH (a3 HanpyKeHHS Ta 00 €MHOI IIBUIKOCTI CEPIIEBOTO BUKUIY TPH
MMaCUBHOMY OPTOCTa31 MOCTEPIraau MposiB CHHAPOMY TillOUHAMIi MIOKapIy.

4, HasaBHiI 1HOWBiAyalbHI BIAMIHHOCTI y PpPEAaKTUBHOCTI IIOKa3HUKIB IEHTPAIbHOI
reMOJIMHaMIKH Ha rpajyajbHy aCUBHY OPTONpPOOy.

IlepcriekTUBH TNOAAJBIIMX JAOCTiIXKeHb., BOavaroThcs y 3’dCyBaHHI I1HIMBiAyadbHUX
0COOJIMBOCTEH PEaKTUBHOCTI FeMOIMHAMIYHUX MMOKAa3HUKIB HA TPaJyalibHy MACUBHY OPTOMPOOY.
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R.A. Tsyhannyk, O.V. Kalenichenko, 1.0. Fediai, S.O. Kovalenko Peculiarities of changes in
central hemodynamics during graded tilt-test

Introduction. Determination of the functional state of the human body is one of the important problems
of modern biology and medicine. The study of the level of functioning of the cardiovascular system and possible
mechanisms of its adaptation to various loads plays an important role. Changes in environmental conditions,
the influence of social factors can lead to shifts in the reaction rates of various body systems, which requires
research on our contemporaries.

Purpose. To find out the peculiarities of the level and reactivity of blood pressure, cardiac output,
cardiovascular dynamics and blood filling of the chest organs during the graded passive orthoprosthesis in
healthy young men.

Methods. Measurements were performed on 76 men aged 18-25 years. Systolic (SBP) and diastolic
(DBP) blood pressure was measured using a Korotkoff tonometer (Reiker, Germany). Mean arterial pressure
was calculated using the Hickham formula. To assess hemodynamic parameters, transthoracic tetrapolar
impedance rheoplethysmography was used. The chest rheoplethysmogram was recorded on a HAIl-medica
standard rheograph (HAI-medica, Kharkiv, Ukraine). According to the signals of differentiated chest
rheogram and electrocardiogram, the following central hemodynamic parameters were calculated in the
program of this developer: duration of the RR interval, stroke and cardiac indexes, duration of the expulsion
phase, myocardial tension phase, volume ejection velocity, and blood filling level of the chest organs.

Main results of the study. During the passive graded orthostasis test, there was a significant increase
in diastolic blood pressure to 15.72+0.92 mm Hg at an inclination angle of 60° and a less amplitude decrease
in systolic blood pressure (-6.71+1.30 mm Hg). Passive orthostasis led to a decrease in the duration of the RR
interval and cardiac output, which were restored after returning to a horizontal position. The analysis of
changes in the phase of tension and cardiac output volume velocity during passive orthostasis revealed the
manifestation of myocardial hypodynamia syndrome.There are individual differences in the reactivity of
central hemodynamics to the graded passive orthotest.
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Originality. For the first time we analyzed the changes in the main parameters of central
hemodynamics in a modern contingent of healthy young men during the graded passive orthotest. The presence
of individual differences in the reactivity of central hemodynamic parameters in healthy young men during the
graded passive orthoprosthesis was shown.

Conclusions. Prospects for further research are seen in clarifying the individual characteristics of the
reactivity of hemodynamic parameters to the graded passive orthotest.

Key words: central hemodynamics, graded orthotest, functional state

OneprkaHo pelaKIli€ero: 16.11.2023
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AHAJII3 ®JIOPH HANNIOHAJIBHOI'O ITPUPOJHOI'O HAPKY
«XOJIOJHUU AP»: IIONIEPEIHI PE3YJIBTATH

Bnepuwe yzacanvrneno gioomocmi npo maxconomiunuii cknao ¢aropu HIIIT «Xonoouuii Apy, 3pobrero
i ananiz ma nasedeno ocHosHi xapaxmepucmuxu. Ilpoananizoeano icmopito 00ciodicents propu mepumopii
HAyioHAaNbHO20 NPUPOOH020 RAPKY «Xonoonuu Apy. Brazano, wo icmopis ¢hnopucmuynux 0ocniodtcens Ha yitl
mepumopii posnouanacay 1923 p. iz pooomu /I.K. 3eposa. Ha cbo0200Hi y dhnopi «Xonoonozo SApy» siomiuero
428 sudie ma 6HympiuHb08UO008UX MAKCOHI6 poCiuH, i3 akux 331— abopuzenni, a 97 — aosenmugni. 10 eudie
pocau 3aneceno 00 Yepsonoi kuueu Yrpainu (2021), a 17 — maromov pe2ioHanvHuii 0XOpOHHULL CMAamyc.

Biomiueno, wo y posgumky eimuusnsanoi (i cxionoesponelicokoi 3azanom) gimoeeozpaghii nesHow
Miporo gidiepanu 0ocnioxcenHs, nposedeHti i 6 nicax «Xonoonozo Apy». 3okpema, éxazano Ha 3aysaey FO./].
Kneonosa npo 3axonomiprnocmi ¢oopmysanHs pisHUX ceHeMUYHUX eleMeHmi6 wupoKoaucmanux aicie Cxionoi
€sponu ma cyuacHoi HeMOpanbHOi ropu AK CKIAOHO20 2eMepOSeHHO20 KOMNIEKCY, WO PO36UBABCS Y
83a€MOO0IL i3 iHwWuMY munamu pocaurnocmi nicis Picc-Biopmcokoeo inmepenayiany. 3a3naueno, wjo Hatbinoul
NOMIMHOI0 3HAXIOKOI0 OVI0 8uAGieHHA Y «X0n00HOMY Apy» nonynayii niocHIdCHUKA, AKUU NPU 0emaibHOMY
suguenni suasuscs npuiopromopcokum Galanthus plicatus, 6idipeanum 6i0 OCHOBHO20 CYOEEKCUHCHKO2O0
apeany ma comui Kinomempis. Brazano 3naxioku inwux oxopoHosauux eudie pociun Ha mepumopii HIII,
sokpema Allium ursinum, Cephalanthera longifolia, Coronilla elegans, Epipactis helleborine, Epipactis
purpurata , Euonymus nanus, Neottia nidus-avis, Platanthera bifolia , Tulipa quercetorum ma in. Cknadeno
ma nooano nonepeodHitl propucmuynuii cnucox HIII «Xonoonuii Apy.

Knrouosi cnosa: @ropa, propucmuunuii cnucox, Xonoonuil Ap, icmopis 00cniodcents, 0X0pOoHIO8aHI
suoU.

IMocTanoBka npodJjemu. HarionansHuuit npupo il napk «Xoxoauuit SAp» (nani — [apk) —
OJIUH 13 HaltMOJIOIIIKX B YKpaiHi, Xo4ua HOro OCHOBHMI MacHB YK€ TPUBAIUN 4yac OyB 3amoBiTaHUN
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Ha MpaBax KOMIUIEKCHOI TaM’ ITKU TIPUPOAN 3arajibHOJICP)KaBHOTO 3HAYCHHS Ta MaB T'YYHY CIIaBY SIK
TEPUTOPIst BUJATHOI ICTOPUKO-KYIBTYPHOI, IPUPOJTOOXOPOHHOI Ta peKpeariifnoi ninxocri [22, 29].
SIK 1 KO’)KHa BaXJIMBa MPUPOJOOXOPOHHA TEPUTOPISs HAIlOHAIBHOTO 3Ha4deHHs, [lapk motpelye
MaKCHUMAaJIbHO TOBHOI iHBEHTapu3allii 010pI3HOMAHITTS, SKa B IJIOMY HE MPOBOJMIIACS, X04Ya Pl
TAaKCOHOMIUYHUX Ta CO30JIOTTYHHX TPYIl KUBUX OPraHi3MiB Ta iX YrpymnoBaHb TYT YK€ BHBYAIHCS.
AKTyalbHAM 3aJMIIAETHCS AOCHIIKEHHS TAKCOHOMIYHOTO ckiaay (iopu «XomoxHoro Spy» Ta ii
anani3. Hapasi Mu mocTaBuiy 3a MeTy poaHasli3yBaTH HasiBHI BiIOMOCTI PO TAKCOHOMIYHUHN CKIIAJ
pocauaHOTO TOKpUBY I[lapky (B #ioro cydacHux mexax). OueBHAHO, IO MOBHOIIIHHE BUBYCHHS
¢opu moTpedyBaTuMe IpYHTOBHUX JOCITIPKEHB. AJie y3aralbHEHHs y)Ke HassBHUX, X04a 1 HeTOBHHX,
BiomocTel npo (PpitodioTy «XosoaHoro fpy» Aae 3MOry NpeACTaBUTH MONEPEHIM IHBEHTapHUN
CHUCOK (JIOPH, BCTAHOBUTH il TOJIOBHI XapaKTEPUCTUKU, BU3HAUUTH Cy4acHY IMHAMIKY 1 YTOUHUTH
MOAAJIBILY MPOTpamy A0CTIIKEHb.

Mera: y3aragpbHUTH ICTOPUYHI BIIOMOCTI MNpO JOCIHUDKEHHS (iuopu Ha TepUTOpil
HaI[IOHAJILHOTO TMPUPOAHOTO TapKy «XoJoAHMM Sp», NPEeICTaBUTH MONEPETHIM CHUCOK
1HBeHTapu3allii paopu Ta 3a1CHUTH i aHaI3.

AHaJi3 ocTaHHIX A0CHiKeHb | myOJikauiii. Icmopia ¢hropucmuunux oocnioxicens

AHani3 JiTepaTypHHX Ta IHIIUX JDKepen 3acBiqumB, 1o ¢uopa «XomdomgHoro Spy»
3aJIMIIaIacss BUBYCHOKO JIOCUTh HEMOBHO, XOo4a ii co30joridyHa (pakiiisi B HAIl 4ac YK€ IIUTKOM
BCTaHOBJIICHA [25].

[lepuri BimomMocTi Mpo pocIUHHUN MoKpuB TepuTopii [lapky (B cydacHHX Mexax) cepen
OoTparboOBaHUX JpKepen, Oynu HaBeaeHi y poooTi JI.K. 3epoBa [7], 1e aBTOP CTUCIIO OXapaKTEepHU3yBaB
rpaboBO-AyO0OBUN JIepeBOCTaH JICY y TMIBHIYHINA OKOJMIN C. ['OJOBKIBKH, BIIOMOTO HHHI SIK
AtamaHchbkui mapk Ta HaBiB moHan 40 BumiB daopu. HaitOinem 1iHHOIO Oyna BKasziBKa MpoO
BusiBIicHHs BOX JokyciB Clinopodium menthifolium — HoBoro Buay daopu Ykpainu, sskuii i JOHUHI
saymmuBcst 3araakoBuM [30]. ¥V nactymaomy aecstunirti FO.J1. Kieonos Ginbin qeTanpHO JOCITITUB
JICO-POCAWHHI yMOBH IIbOTO K MacuBY (BKa3aHOTO sK ypouuile «[ eTbMaHCHKUM Tai»
X0JI0THOSIPCHKOTO JIICHUIITBA) 1 HABIB T€000TAaHIYHI OMUCH JABOX HOTO AUISHOK, /I BII3HAYMB MTOHA
70 BumiB Qmopu [9]. Cepen IHIIOro aBTOp MIATBEPAWB 3pPOCTAaHHA y TpaB’sTHOMY spycCi
«['eremancekoro raro» Clinopodium menthifolium, a Takox 3BepHYB yBary, 10 TyT Ha BEpXiBKax
JICOBHX MIBJCHHUX CXHJIIB Yy miticky pocte Cornus mas, a y tpasocroi — Coronilla elegans.

Crnin 3BepHYTH yBary, 1o i3 camMoro mHodatky (IOPUCTHUYHUX JOCIIDKEHb Ha CydacHIH
teputopii Ilapky Oyno BcTaHOBIEHO (akT 3pOCTaHHS TPHOX cCyOceper3eMHOMOPCHKUX
113’ FOHKTHBHO-apealbHUX BHIIB pOCIUH perikroBoro xapaktepy: Clinopodium menthifolium,
Cornus mas i Coronilla elegans. ¥V xoxi cBoix mocmimkens 0.J]. Kieornos 3BepHyB yBary, Imo
OCTPIBHI JIOKATITETH IJIOT IPyNU MOTIOHUX BUJIIB 30CEPEHKEHI y CEpeIHBOIPUIHITPOBCHKOMY
pedyriymi, sikuit mig yac JIHIIPOBCHKOTO 3MeACHIHHSA OyB YKPUTHI JIbOJOBUKOM, a OTXKE IMOBIpHUHN
yac iMMirpauii cyocepe13eMHOMOPCHKOTO €IEMEHTY Ha JaHy TePUTOPII0 — HE PaHille OCTaHHBOTO
MDKIbOJIOBUKOBOTO — mepiony  (Picc-Biopmcbkoro — inTeprmsmiany) [8-9]. Pasom  momiOHi
3aKOHOMIPHOCTI (POpMYBaHHS PI3HUX TEHETUYHUX EJIEMEHTIB HIMPOKOIHUCTAHUX JiciB CximHOi
€BpoMnH J03BOJIIIN ABTOPY IPEACTABUTH HEMOPAIbHY (DIOPY SIK CKIAIHHUM TeTepOreHHUI KOMILIEKC,
okpeMi (popmallii SKOro po3BUBAIMCS BHACTIIOK B3a€EMO/Ii HEMOpPAIbHUX YIPyNOBaHb 13 OaraTbma
IHIIUMHU TUIIAMU POCIMHHOCTI (O€pe3HsSKH, BUCOKOTPABHI JIYKH, CTEMH, COJIOHYaKd Ta iH.). Llei
IIPOrPECUBHUMN MOTJISI/T MPUMILIOB Ha 3MIHY KOJIMCh TOMiHYIOU1H Teopii «6opoThou Jicy i cremy» [10].
Tox meBHy y4acTh y pO3BHUTKY BITUM3HSHOI (1 CXiZHOe€BpomeWchkoi 3aranom) diroreorpadii
BiJIirpaiy TOCHIPKEHHS, MIPOBE/EHI 1 B Jlicax «Xo0101HOTO SApy».

VY npyriit nonoBuHi 20 cT. OyN0 JeTadbHO BUBUEHO JIICOBY POCIMHHICTD XOJIO0JHOSPCHKOTO
macuBy. HO.P. Illensr-Coconko ta B.B. KypcoH HaBenu neranpHi ONMMCH acomiailiii J1icoBOi
POCIMHHOCTI OCHOBHOTO MacuBY «Xo0JOJIHOTO Spy», KOTpUH MaHyBajoCs 3aloBilaTH Ha MpaBax
JIep>)KaBHOTO 3amoBigHMKa [29]. ABTOpM mHpencTaBHIM Te0O0TaHIYHY KapTOCXEeMY MAacHBY,
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Bim3Haumim equdikaTopry posis Quercus robur 3 yuactio Carpinus betulus, Fraxinus excelsior i Tilia
cordata, Bkazanu y ckiaji pociuHHOCTI moHan 70 BuaiB Guiopu.

B.B. Kypcon onucana B KpecenerpkoMy JIICHUIITBI JIICOBE YIPYIMOBaHHs 3 ydacTio Euonymus
nanus [12], Ta HaBesa CIKCOK PIIKICHUX CyOCepeI3eMHOMOPCHKHUX BHJIIB, SIKi BIIOMI 3 OCTPIBHUX
JIOKAIITETIB y MUpoKoaucTsaHuX Jicax [Ipuaninpos’s, B T. u.: Clinopodium menthifolium, Coronilla
elegans i Viburnum lantana i3 Xosoauoro Spy [13]. ¥V ueit xe nepiog omy01iKOBaHO KOPOTKUM OTIHC
IUITHKE TpaboBoTo JIicy 3a yuactro COrnus mas B okomnuii ¢. MeasemiBka [4], Xxo4a 11e ypoUuIie He
Oyio BkiroueHe 1o ckiany Ilapky. Jlyke pifko MOOJWHOKI BKa3iBKH MPO OKPEMi BHJIU POCIUH
3yCTPIYaOThCA 1 B IHIIMX pOoOOTaX TOTO Mepioay, 30KkpemMa y 6araroroMmHoMy BuaHHi «®@iaopa YPCP
1954, 1960, 1961, 1965 pokis [23] Ta in. [17].

OcranHiIM 9acoM BHUBYEHHs (hiTopi3HOMaHITTS XoJaoAHOoro fpy Oys0 moB’si3aHe MEePEeBaAKHO
13 IOCJII/DKEHHSM BHUJOBOTO CKJIay PIAKICHUX POCIHH 1 cTaHy ix nomyinsiii. Haitoinem nomitHOIO
3HAX1AKOI0 OyJI0 BUSIBJIIEHHA Y «XO0JIOAHOMY SIpy» momyssiii miACHDKHUKA, SKUM IPHU JETaTbHOMY
BUBYCHHI BHUSBUBCS mpudyopHoMopchkuM Galanthus plicatus, BimippanuM Big OCHOBHOTO
CyOEBKCHHCHKOTO apeayly Ha COTH1 KitomeTpiB [15]. 3aramom Oyiio BUSBIEHO Ta OMUCAHO 6 JIOKYCIB
nporo BuAy y Kpecenenpkomy micHunTBl. Bka3iBku mpo 3poctanHs y «XoJdogHoMYy Spy» IHIIOTO
BUJY poJy — eBporeiickkoro G. nivalis [3, 6, 14], — imoBipHO, cTocytoThes came G. plicatus.

Jemo mizHime B yicax «XojgoaHoro Spy» Oynu Breplie BUSBIEHI BUAM 3 UepBOHOT KHUTH
Vkpainu: Cephalanthera longifolia [27], Epipactis atrorubens i Platanthera bifolia [25], Epipactis
purpurata [18] ta geski iHmii mamonommpeni pociauau, 30kpema: Anchusa ochroleuca [27-28];
Corydalis marschalliana [15, 16, 27], Delphinium cuneatum [1, 27]; Digitalis grandiflora [1].
CrapanHsamu 0aratbOX aBTOPIB MPOJIOBKYIOTh HAKOTIMIYBATHUCS HOBI XOPOJIOTTYHI BiIOMOCTI MPO
MIOIIMPEHHS PIIKICHUX BHIIB pociuH Ha Teputopii [lapky [2, 11, 14, 21, 26], BumoBuid ckiana
OKpeMUuX (ITOIEHO3IB Ta paHHBOBECHIHOI cuHY3ii [3, 21]. V poboTi [14] Oyno Bia3HayeHO, IO HA
teputopii «XosogHoro fpy» HamidyeTbcsi Onu3bko 467 BHIIB TpaB’SHUX POCIHH, ajie MEXI
TEPUTOPII TOCTIKEHHS HEe OyJIM YTOYHEHI.

B oMy, y po3risiHyTHX JIiTepaTypHUX JpKeperax npeacrapieHi onu3bko 150 BugiB diopu
[Tapky, 1m0, OYEBHIHO, OXOIUIIOE MEHIIY YaCTHUHY i TAKCOHOMIYHOTO PI3HOMAaHITTA. BusBneHi B
OCTaHHIN mepion Ha Tepurtopii «XomoaHoro Spy» HOBI s Horo ¢uiopu Buau 3 YepBOHOT KHUTH
VkpaiHu € CBITYEHHSM NP0 aAKTYAIbHICTh MOJAIBIINX (HITOCO30JOTIYHHX Ta (IOPUCTHUYHUX
JOCIII/KEHb 11i€T HAJ3BUYAMHO HIHHOT 1 10 IbOTO Yacy MaJIOBUBYEHOI TEPUTOPIi.

Ananiz ¢gnopu. Gnopa YurnpuHIIMHK 3arajloM HaJ3BUYaiiHO Oarara, SK 1 1HIII 4ymOBi
micueBocti y3moBxk Jluinpa. Ilporte, Tepuropis HIIIl «Xonomauwmit Sp» mocuth JOKambHA 1
pEnpe3eHTY€E Maike BUKITFOUHO JIICOBHI (PIIOPOKOMITIIEKC. Y XO/Il JTAHOTO JTOCITIKEHHS MTOTIePETHIN
KOHCIIEKT (hJIOpH OXOILTI0€e iIMOBIpHO 0113bK0 70% BCHOTrO OUIKYBAaHOTO TAKCOHOMIUYHOTO OararcTBa
POCIMHHOTO TOKpUBY «XonogHoro SApy». Ilomanbiii JOCHimKEHHS M03BOJSATH YTOUHUTH MOBHY
¢bnopy Iapky.

3a pe3ynbTaTaMu OIpalbOBAHUX JITEPATYPHHUX JKEPEN, BIACHUX JOCHIIKEHb Ta IHIIMX
MatepiaiiB Oyno ckiazeHo KoHcnekT duopu [lapky.

KOHCIIEKT ®JIOPU HIII «XOJOIHUM SIP» (y nepmomy HaGIMKeHH])

EQUISETIDAE (XBOILII)
EQUISETACEAE: Equisetum arvense L.

POLYPODIIDAE (ITAITOPOTI)

ATHYRIACEAE: Athyrium filix-femina (L.) Roth
CYSTOPTERIDACEAE: Cystopteris fragilis (L.) Bernh.
DRYOPTERIDACEAE: Dryopteris filix-mas (L.) Schott
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GYMNOSPERMS (I'OJIOHACIHHI)
PINACEAE: Pinus sylvestris L.

ANGIOSPERMS, MONOCOTS (HOKPUTOHACIHHI, IBOAOJIbHI)

AMARYLLIDACEAE: Galanthus plicatus M.Bieb., Allium oleraceum L., Allium rotundum
L., Allium ursinum L.

ARACEAE: Lemna minor L.

ASPARAGACEAE: Asparagus officinalis L., Convallaria majalis L., Muscari neglectum
Guss. ex Ten., Polygonatum multiflorum (L.) All., Polygonatum odoratum (Mill.) Druce, Scilla
bifolia L., Scilla siberica Andrews

CYPERACEAE: Carex acutiformis Ehrh., Carex digitata L., Carex elongata L., Carex hirta
L., Carex michelii Host, Carex otrubae Podp., Carex pilosa Scop., Carex praecox Schreb., Carex
remota L., Carex spicata Huds.

JUNCACEAE: Juncus compressus Jacq., Juncus effusus L., Luzula pallescens Sw.

LILIACEAE: Gagea fragifera (Vill.) E.Bayer & G.L6pez, Gagea lutea (L.) Ker Gawl., Gagea
minima (L.) Ker Gawl., Lilium martagon L., Tulipa sylvestris subsp. australis (Link) Pamp. (=T.
quercetorum Klokov & Zoz)

MELANTHIACEAE: Paris quadrifolia L.

ORCHIDACEAE: Cephalanthera longifolia (L.) Fritsch, Epipactis helleborine (L.) Crantz,
Epipactis purpurata Sm., Neottia nidus-avis (L.) Rich., Platanthera bifolia (L.) Rich.

POACEAE: Agrostis capillaris L., Agrostis gigantea Roth, Alopecurus arundinaceus Poir.,
Avena fatua L., Avena sativa L., Bothriochloa ischaemum (L.) Keng, Brachypodium sylvaticum
(Huds.) P.Beauv., Bromus arvensis L., Bromus benekenii (Lange) Trimen, Bromus tectorum L.,
Calamagrostis epigejos (L.) Roth, Dactylis glomerata L., Digitaria sanguinalis (L.) Scop.,
Echinochloa crus-galli (L.) P.Beauv., Elymus repens (L.) Gould (=Elytrigia repens (L.) Nevski),
Eragrostis minor Host, Eragrostis pilosa (L.) P.Beauv., Festuca rupicola Heuff., Glyceria maxima
(Hartm.) Holmb., Hordeum murinum L. subsp. murinum, Koeleria macrantha (Ledeb.) Schult. (=K.
cristata (L.) Pers.), Lolium arundinaceum subsp. orientale (Hack.) G.H.Loos (=Festuca orientalis
Kern.), Lolium giganteum (L.) Darbysh. (=Festuca gigantea (L.) Vill.), Lolium perenne L., Melica
nutans L., Milium effusum L., Phleum phleoides (L.) H.Karst., Phragmites australis (Cav.) Trin. ex
Steud., Poa angustifolia L., Poa annua L., Poa bulbosa L., Poa compressa L., Poa nemoralis L., Poa
pratensis L., Poa trivialis L., Puccinellia distans (Jacg.) Parl., Secale cereale L., Setaria pumila
(Poir.) Roem. & Schult. (=S. glauca auct. (L.) P.Beauv. p.p.), Setaria viridis (L.) P.Beauv., Triticum
aestivum L., Zea mays L.

ANGIOSPERMS, EUDICOTS (ITOKPUTOHACIHHI, IBOJ1OJIbHI)

AMARANTHACEAE: Amaranthus retroflexus L., Atriplex oblongifolia Waldst. & Kit.,
Atriplex patula L., Atriplex tatarica L., Chenopodiastrum hybridum (L.) S.Fuentes, Uotila & Borsch,
Chenopodium album L.s.l., Chenopodium betaceum Andrz., Chenopodium opulifolium Schrad. ex
W.D.J.Koch & Ziz, Lipandra polysperma (L.) S.Fuentes, Uotila & Borsch (=Chenopodium
polyspermum L.)

APIACEAE: Aegopodium podagraria L., Aethusa cynapium L., Angelica sylvestris L.,
Anthriscus sylvestris (L.) Hoffm., Chaerophyllum aromaticum L., Chaerophyllum temulum L.,
Conium maculatum L., Daucus carota L., Eryngium campestre L., Eryngium planum L., Falcaria
vulgaris Bernh., Heracleum sibiricum L., Pastinaca sativa var. sylvestris (Mill.) Mérat, Pimpinella
saxifraga L., Seseli annuum L., Seseli campestre Besser, Torilis japonica (Houtt.) DC.

APOCYNACEAE: Asclepias syriaca L., Vinca minor L., Vincetoxicum hirundinaria Medik.

ARISTOLOCHIACEAE: Asarum europaeum L.

ASTERACEAE: Achillea millefolium subsp. collina (Wirtg.) Oborny (=A. collina (Wirtg.)
Becker ex Rchb.), Achillea nobilis L., Achillea pannonica Scheele, Achillea setacea Waldst. & Kit.,
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Ambrosia artemisiifolia L., Arctium tomentosum Mill., Artemisia absinthium L., Artemisia
marschalliana Spreng., Artemisia vulgaris L., Bidens frondosa L., Bidens tripartita L., Carduus
acanthoides L., Carduus crispus L., Carlina biebersteinii Bernh. ex Hornem., Centaurea diffusa
Lam., Centaurea jacea L. subsp. jacea, Centaurea jacea subsp. angustifolia (DC.) Gremli (=C.
pannonica (Heuff.) Hayek), Centaurea phrygia subsp. pseudophrygia (C.A.Mey.) Gugler (=C.
pseudophrygia C.A.Mey.), Centaurea scabiosa subsp. apiculata (Ledeb.) Mikheev (=C. apiculata
Ledeb. p. fl. Taur.), Cirsium arvense var. integrifolium Wimm. & Grab. (=C. setosum M.Bieb.),
Cirsium vulgare (Savi) Ten., Cyclachaena xanthiifolia (Nutt.) Fresen., Erigeron acris subsp.
podolicus (Besser) Nyman, Erigeron annuus (L.) Desf. subsp. annuus, Erigeron annuus subsp.
lilacinus Sennikov & Kurtto, Erigeron canadensis L. (=Conyza canadensis (L.) Cronquist),
Galinsoga parviflora Cav., Helianthus annuus L., Inula helenium L., Jacobaea vulgaris Gaertn.
(=Senecio jacobaea L.), Leucanthemum vulgare Lam., Matricaria chamomilla L., Pentanema
asperum (Poir.) G.V.Boiko & Korniy. (=Inula aspera Poir.), Pentanema britannica (L.) D.Gut.Larr.,
Santos-Vicente, Anderb., E.Rico & M.M.Mart.Ort. (=Inula britannica L.), Tanacetum corymbosum
(L.) Sch.Bip. (=Pyrethrum corymbosum (L.) Scop.), Tanacetum vulgare L., Tripleurospermum
inodorum (L.) Sch.Bip. (=Matricaria perforata Mérat), Tussilago farfara L., Xanthium orientale var.
albinum (Widder) Adema & M.T.Jansen (=X. albinum (Widder) Scholz & Sukopp), Chondrilla
juncea L., Chondrilla latifolia M.Bieb., Cichorium intybus L., Crepis foetida subsp. rhoeadifolia
(M.Bieb.) Celak., Crepis tectorum L., Lactuca muralis (L.) E.Mey. (=Mycelis muralis (L.) Dumort.),
Lactuca quercina L., Lactuca serriola L., Lapsana communis L., Picris hieracioides L., Pilosella
echioides (Lumn.) F.W.Schultz & Sch.Bip., Pilosella floribunda (Wimm. & Grab.) Fr., Pilosella
officinarum Vaill., Scorzoneroides autumnalis (L.) Moench (=Leontodon autumnalis L.), Sonchus
arvensis subsp. uliginosus (M.Bieb.) Nyman, Taraxacum officinale F.H.Wigg. s.l., Taraxacum
proximum (Dahlst.) Dahlst., Tragopogon dubius subsp. major (Jacg.) Vollm., Tragopogon orientalis
L.

BALSAMINACEAE: Impatiens noli-tangere L., Impatiens parviflora DC.

BETULACEAE: Alnus glutinosa (L.) Gaertn., Betula pendula Roth, Carpinus betulus L.,
Corylus avellana L.

BORAGINACEAE: Aegonychon purpurocaeruleum (L.) Holub, Anchusa ochroleuca
M.Bieb. (=A. pseudoochroleuca auct. non Des.-Shost.), Asperugo procumbens L., Buglossoides
czernjajevii (Klokov & Des.-Shost.) Czerep., Cynoglossum officinale L., Echium vulgare L.,
Myosotis arvensis (L.) Hill, Myosotis sparsiflora J.C.Mikan ex Pohl, Pulmonaria obscura Dumort.,
Symphytum tauricum Willd.

BRASSICACEAE: Alliaria petiolata (M.Bieb.) Cavara & Grande, Arabidopsis thaliana (L.)
Heynh., Berteroa incana (L.) DC., Bunias orientalis L., Camelina microcarpa Andrz. ex DC.,
Capsella bursa-pastoris (L.) Medik., Cardamine bulbifera (L.) Crantz (=Dentaria bulbifera L.),
Cardamine impatiens L., Cardamine parviflora L., Cardamine quinquefolia (M.Bieb.) Schmalh.
(=Dentaria quinquefolia M.Bieb.), Descurainia sophia (L.) Webb ex Prantl, Lepidium draba L.
(=Cardaria draba (L.) Desv.), Lepidium ruderale L., Sisymbrium loeselii L., Sisymbrium officinale
(L.) Scop., Thlaspi arvense L., Turritis glabra L.

CAMPANULACEAE: Campanula bononiensis L., Campanula persicifolia L., Campanula
rapunculoides L., Campanula rapunculus L., Campanula sibirica L., Campanula trachelium L.

CANNABACEAE: Humulus lupulus L.

CAPRIFOLIACEAE: Lonicera tatarica L., Dipsacus fullonum L., Dipsacus laciniatus L.,
Dipsacus pilosus L., Knautia arvensis (L.) Coult., Valeriana pratensis Dierb. (=V. stolonifera Czern.,
V. collina Wallr.)

CARYOPHYLLACEAE: Arenaria viscida Loisel. (=A. uralensis Pall. ex Spreng.),
Cerastium holosteoides Fr., Cerastium semidecandrum L., Dianthus membranaceus Borbas,
Gypsophila paniculata L., Holosteum umbellatum L., Moehringia trinervia (L.) Clairv., Rabelera
holostea (L.) M.T.Sharples & E.A.Tripp (=Stellaria holostea L.), Saponaria officinalis L.,

113



ISSN 2076-5835. Bicuuk Yepkacwskoro yHiBepcutery. 2023. Ne2

Scleranthus annuus L., Silene chersonensis (Zapat.) Kleopow (=Otites chersonensis (Zapat.)
Klokov), Silene dioica (L.) Clairv., Silene latifolia subsp. alba (Miller) Greuter & Burdet
(=Melandrium album (Mill.) Garcke), Silene noctiflora L., Silene vulgaris (Moench) Garcke
(=Oberna behen (L.) Ikonn.), Stellaria aquatica (L.) Scop. (=Malachium aquaticum (L.) Fries.),
Stellaria graminea L., Stellaria media (L.) Vill., Viscaria vulgaris Roehl.

CELASTRACEAE: Euonymus europaeus L., Euonymus nanus M.Bieb., Euonymus
Verrucosus Scop.

CONVOLVULACEAE: Convolvulus arvensis L., Cuscuta campestris Yunck.

CORNACEAE: Cornus mas L., Cornus sanguinea L. subsp. sanguinea (=Swida sanguinea
(L.) Opiz), Cornus sanguinea subsp. australis (C.A.Mey.) Jav. (=Swida australis (C.A.Mey.) Pojark.
ex Grossh.), Cornus sanguinea subsp. x hungarica (Karpati) So6 (=C. s. subsp. australis x C. s.
subsp. sanguinea )

CRASSULACEAE: Hylotelephium maximum (L.) Holub subsp. maximum, Hylotelephium
maximum subsp. ruprechtii (Jalas) Dostél

EUPHORBIACEAE: Euphorbia saratoi Ardoino (=E. virgultosa Klokov), Mercurialis
perennis L.

FABACEAE: Astragalus glycyphyllos L., Astragalus onobrychis L., Caragana arborescens
Lam., Coronilla elegans Panc¢i¢ (=Securigera elegans (Pancic) Lassen), Coronilla varia L.
(=Securigera varia (L.) Lassen), Lathyrus niger (L.) Bernh., Lathyrus sylvestris L., Lathyrus
tuberosus L., Lathyrus vernus (L.) Bernh., Lotus corniculatus L., Medicago falcata L., Medicago
lupulina L., Medicago sativa L., Melilotus officinalis (L.) Lam., Trifolium alpestre L., Trifolium
campestre Schreb., Trifolium hybridum L., Trifolium montanum L., Trifolium pratense L., Vicia
pisiformis L., Vicia sepium L., Vicia villosa Roth

FAGACEAE: Quercus robur L., Quercus rubra L.

GERANIACEAE: Erodium cicutarium (L.) L'Her., Geranium pusillum L., Geranium
robertianum L., Geranium sibiricum L.

GROSSULARIACEAE: Ribes spicatum E.Robson

HYPERICACEAE: Hypericum hirsutum L., Hypericum perforatum L.

JUGLANDACEAE: Juglans regia L.

LAMIACEAE: Ajuga genevensis L., Ballota nigra L., Betonica officinalis L., Clinopodium
acinos (L.) Kuntze (=Acinos arvensis (Lam.) Dandy), Clinopodium menthifolium (Host) Merino
(=Calamintha officinalis Moench, C. menthifolia Host.), Clinopodium vulgare L., Galeopsis ladanum
L., Glechoma hederacea L., Glechoma hirsuta Waldst. & Kit., Lamium amplexicaule L., Lamium
galeobdolon (L.) L. (=Galeobdolon luteum Huds.), Lamium maculatum (L.) L., Lamium purpureum
L., Leonurus quinquelobatus Gilib., Lycopus europaeus L., Origanum vulgare L., Prunella vulgaris
L., Salvia pratensis L., Salvia verticillata L., Scutellaria altissima L., Stachys germanica L., Stachys
palustris L., Stachys recta L., Stachys sylvatica L., Teucrium chamaedrys L., Thymus pannonicus
All. (=T. marschallianus Willd.)

LYTHRACEAE: Lythrum salicaria L.

MALVACEAE: Malva pusilla Sm., Malva thuringiaca (L.) Vis. (=Lavatera thuringiaca L.),
Tilia cordata Mill.

MORACEAE: Morus alba L.

OLEACEAE: Fraxinus excelsior L., Fraxinus pennsylvanica Marshall (=F. lanceolata
Borkh.), Ligustrum vulgare L.

ONAGRACEAE: Circaea lutetiana L., Epilobium hirsutum L., Epilobium parviflorum
Schreb., Epilobium tetragonum L.

OROBANCHACEAE: Lathraea squamaria L., Melampyrum pratense L.

PAPAVERACEAE : Chelidonium majus L., Corydalis cava (L.) Schweigg. & Kaorte,
Corydalis marschalliana (Pall. ex Willd.) Pers., Corydalis solida (L.) Clairv., Fumaria schleicheri
Soy.-Will., Fumaria vaillantii Loisel.
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PLANTAGINACEAE: Digitalis grandiflora Mill., Linaria vulgaris Mill., Plantago
lanceolata L., Plantago major L., Plantago media L., Plantago urvillei Opiz (=P. stepposa Kuprian.),
Veronica anagallis-aquatica L., Veronica chamaedrys L., Veronica persica Poir., Veronica polita
Fr., Veronica prostrata L., Veronica spicata L., Veronica sublobata M.A.Fisch. (=V. hederifolia auct.
non L.), Veronica teucrium L.

POLYGALACEAE: Polygala comosa Schkuhr

POLYGONACEAE: Fallopia dumetorum (L.) Holub, Persicaria hydropiper (L.) Delarbre,
Persicaria maculosa Gray, Polygonum aviculare L., Rumex confertus Willd., Rumex obtusifolius
subsp. sylvestris (Lam.) Celak. (=R. sylvestris Wallr.), Rumex patientia L.

PORTULACACEAE: Portulaca oleracea L.

PRIMULACEAE: Androsace elongata L., Lysimachia nummularia L.

RANUNCULACEAE: Aconitum lasiostomum Rchb. ex Besser, Anemonoides ranunculoides
(L.) Holub, Clematis recta L., Delphinium consolida L. (=Consolida regalis Gray), Delphinium
cuneatum Spreng., Ranunculus cassubicus L., Ranunculus ficaria L. (=Ficaria verna Huds.),
Ranunculus polyanthemos L., Ranunculus repens L., Thalictrum lucidum L., Thalictrum minus L.

RESEDACEAE: Reseda lutea L.

ROSACEAE: Agrimonia eupatoria L. subsp. eupatoria, Agrimonia eupatoria subsp. grandis
(Asch. & Graebn.) Bornm., Crataegus x kyrtostyla Fingerh., Crataegus monogyna Jacq., Filipendula
vulgaris Moench, Fragaria vesca L., Fragaria viridis Weston, Geum urbanum L., Malus domestica
(Suckow) Borkh., Malus sylvestris (L.) Mill., Potentilla alba L., Potentilla argentea L., Potentilla
recta L. subsp. recta, Potentilla recta subsp. obscura (Willd.) Arcang., Prunus avium (L.) L., Prunus
cerasifera Ehrh., Prunus spinosa subsp. dasyphylla (Schur) Domin (=P. stepposa Kotov), Pyrus
communis L. subsp. communis, Pyrus communis subsp. pyraster (L.) Ehrh., Rosa canina L., Rosa
corymbifera Borkh., Rosa villosa L., Rubus caesius L., Rubus idaeus L.

RUBIACEAE: Galium aparine L., Galium odoratum (L.) Scop., Galium spurium L., Galium
verum L.

RUTACEAE: Ptelea trifoliata L.

SALICACEAE: Populus x canescens (Aiton) Sm., Populus tremula L., Salix alba L., Salix
caprea L., Salix cinerea L., Salix x fragilis L. (=S.x rubens Schrank), Salix triandra L.

SANTALACEAE: Viscum album L.

SAPINDACEAE: Acer campestre L., Acer negundo L., Acer platanoides L., Acer tataricum
L., Aesculus hippocastanum L.

SCROPHULARIACEAE: Scrophularia nodosa L., Verbascum lychnitis L., Verbascum
nigrum L., Verbascum phlomoides L.

SOLANACEAE: Solanum nigrum L.

ULMACEAE: Ulmus glabra Huds., Ulmus laevis Pall., Ulmus minor Mill., Ulmus pumila L.

URTICACEAE: Urtica dioica L.

VIBURNACEAE: Sambucus ebulus L., Sambucus nigra L., Viburnum lantana L., Viburnum
opulus L.

VIOLACEAE: Viola arvensis Murray, Viola collina Besser, Viola hirta L., Viola mirabilis
L., Viola odorata L., Viola reichenbachiana Jord. ex Boreau, Viola suavis M.Bieb., Viola tricolor
subsp. matutina (Klokov) Valentine

VITACEAE: Parthenocissus vitacea (Knerr) Hitchc.

o ¢nopuctuunoro cnucky HIIIT «Xonoguuii Sp» BrimoueHo 428 AUKOPOCINX BaJiIHUX
TaKCOHIB (BUIB Ta riOpuiaiB) 13 66 poaun; 13 HuX 331 — abopureHHi, a 97 — aABeHTHUBHI. 3arajibHi
pHCH CUCTEMAaTHYHOI CTPYKTYpH (GuiopH HaBejeHi y Taou. 1.
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Tabanunsa 1
Cuctemaruuna crpykrypa dunopu HIII «Xonoaauit Sp»

Bumwmii Takcon AGopurenna dpaxirist AnBeHTHBHA (PAKITis Vesa duopa
XBOIHII 1 - 1
ITATIOPOTI 3 - 3
I"'OJIOHACIHHI 1 - 1
ITOKPUTOHACIHHI 326 97 423
Y T. 4. OJJTHOJIOJIbHI 62 15 77
IIBOJIOJIBHI 264 82 346
Beboro BuiB 1 ribpuiis 331 97 428

l'onoBHa npomnopuis abopureHHoi gpakuii guopu 3a dpaktuyHumu naHumu — 1:1,7:5,3. 1le
HU3bKI MOKa3HUKHU, K OYIKYBAaHO, 4epe3 JIOKAJIbHICTh (JIOpH, TaK 1 4epe3 i HEOBHY BUBYEHICTb.
3okpema, y HasBHOMY TMepesiky abOpUreHHUX BUIIB MepeBakaroTh pojau (198) i3 ogHuM BUAOM.
OdiKy€eThCS, MO MOAATBIINI AOCTIHKEHHS JO3BOJISTH 3HAYHO YTOUHUTH TOJIOBHY MPOTOPIIIIO0 (IIOpH.

AbGopurenna ¢pakiis Gmopu [lapky mae HemMopanbHHI XapakTep 13 J00pe BHpaKEHUMHU
MiBAEHHUMH  pucamu (Tabn. 2). Tak, BUIIB 13 €BPONEWCHKHUM Ta  €BPOINENUCHKO-
cyOcepe13eMHOMOPCHKIM THIIAMHU apealiiB y ckianl ¢aopu Outbine Tpetunn — 35,3%. IlomitHa
gacTKa 1 cyocepenzeMHOMOPChKUX BUIIB — 8,2%. [lomiOHMit XapakTep reorpadiyHOTO CHEKTPY €
JOCUTh OYIKYBaHUU JUIsl MapliabHUX JIICOBUX (1op OIM3BKO A0 iX MIBIAEHHOT MEXI1 MOIMIUPEHHS. Y
TOHU K€ Yac, y MpoaHaii30BaHii (opi qyKe BEMKA YacTKa IIMPOKOApEaThbHUX BHIIB (pa3oM —
48,3%). Lle Tex € HacIiIKOM pO3TallyBaHHS «XO0JIOJHOTO SIpy» B MICIEBOCTI, € YNMaJ0 TUIIOBUX
€BPOTICHCHKUX HEMOPAIBHUX POCIMH HE 3YCTPIYarOThCsA a00 € PIAKICHUMH. 3arajiom, «XOJOIHUN
SIp» Ta HOTO OKOJIMIII — TUIIOBA JIICOCTEMOBA MICIIEBICTh. BOHA HE € IPUTYIIKOM MIBHIYHUX €JIEMEHTIB,
skumu y Cepeaapomy [IpunHinpos’i BucTynaroTth 60s10To Ipmup abo mimani Tepacu JHinpa ta Horo
nputok (Zerov, 1924). YV yacu akTUBHOTO TOIIMPEHHs OOpeadbHUX BHJIB y IIbOMY PErioHi Ha
MITHATUAX JUITHKAX Bxke Oyna chopMoBaHa IIMPOKOIUCTSIHO-JIICOBA POCIMHHICTD, sIKa HE CIIpHUsa
PO3IMOBCIODKEHHIO TYT TaKUX OUIBII CBITJIOMIOOHUX BHUIIB.

Tabauus 2
['eorpadiuna crpykrypa adbopurensoi ¢ppakmii paopu HII «Xonoauuii Ap»
T'eoenemenT KMBK.ICTB B.HmB ! %
riopumis
[[IupokoapeasibHi

[TmropuperioHanbHUA 8 2,4
[Nonapkruunuii 18 5,4
€Bpa3iiiCbKHiA 89 26,9
[TaneoapkTuyHU 45 13,6

30HaJIbHI TA PETriOHANbHI

bopeanpuuii 7 21
€Bponeiicbkuil 56 16,9
€BpornencbK0-CUOIPChKHIA 4 1,2
€Bporneiicbko-cy0cepe13eMHOMOPCHKHIA 61 18,4
Cybcepe13eMHOMOPCHKU I 27 8,2
€Bpa3ziiicbkuii JicoCTenOBUI 6 1,8
€Bpasilicbkuii CTenoBUI 10 3,0
Bceworo 331 100
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VY 6iomopdonoriuniii ctpyktypi duiopu [lapky (Tabn. 3) Z0CUTH PIBHOMIPHO MPEACTaBICHI
OUTBIIICTh KUTTEBUX (HOPM, 3a BUHATKOM BOJAHHMX TpaB. YacTka JepeB’sHUCTUX MOpd pazom
ctanoBuTh 13,5%, 0 € nemo OUThIIMM BiJ CepelHIX MOKA3HUKIB JUIs JIicOCTENoBUX (iop, ane
OUIKyBaHO ISl MapuianbHOi ¢uiopu JicoBoro Macupy. Cepen aJBEeHTUBHUX POCIHH a0COJIOTHO
MEePEeBAKAIOTh OJHO- 1 MaJOpIYHI TPaBW, MO € XapaKTepHUM s 1€l dpaxiii 3aranoMm y ¢uopi
VYxpainu. BimHOCHO 3HaYHA ydYacTh JACPEBHUX POCIWH Yy CKiami aaBeHTHBHOI (pakiii (16,5%)
MOSICHIOETHCS TPUBAJIUM BUKOPUCTAHHSM JICPEBHUX BU(IB 4y)KUHHOTO TIOXODKSHHS Y MTPaKTHUIII JIiCO-
rOCHOJapIOBaHHS.

Taoauus 3
biomopdonoriuna crpykrypa ¢nopu HIII «Xononuuit SAp»
AOopurenna (paxkiris AnBeHTHBHA (DpaKiris
. . KinbkicTh
KurteBa popma Kmiblfcilggz ;11;111113 % BHB i %
riopuais
Jlepesa 22 6,6 11 11,3
Kymi 15 4,5 5 5,2
Kymunku 5) 1,5 - -
[TiBKyTIIIKH 3 0,9 - -
Jliann - - 1 1,0
OpHO- 1 MaJIOPIYHI TpaBU 66 19,9 63 64,9
bararopiuni TpaBu 219 66,2 17 17,5
Boni TpaBu 1 0,3 - -
Bceroro 331 100 97 100

VY exoJioro-1ieHOTHYHIA cTpyKTypi prmopu [lapky BimoOpakeHuii ii gicoBuid xapakrtep (TadJ.
4). Binplie MOJOBUHU MICIIEBUX POCTHH (pa3oM 56,5%) € JICOBUMH Ta Y3JIiCHO-YarapHUKOBUMH
(maprinatHum# ). [TomitHy podb y ckiaai ¢uopu [lapky BimirparoTh JTydHi pOCIMHH, 3HAYHO MEHIIIE
TYT — CTETIOBUX, MIIAHKX 1 BOAHO-00JI0THUX pociuH. Cepell alBEHTUBHUX BHIIB POCIIMH TPATUIIHHO
BHCOKA YaCTKa HAJICKHTH JI0 CHHAHTPOITHOTO EIEMEHTY.

Taoanus 4
Exonoro-nienornuna crpykrypa ¢uiopu HIIIT «Xomoxauii Sdp»
AObopurenHna (pakiris AnBeHTHBHA (DpaKiris
DIIOPOKOMILIEKC Kim’K.iCTL KiﬂbK_ic?l’
BU/IB 1 % BU/IB 1 %
riopuiB riopuais
JlicoBwii 122 36,9 12 12,4
YarapHUKOBHI Ta y3JICHUIN 65 19,6 4 4.1
Jlyuanwmii 54 16,3 5 5,2
CrenoBuii 32 9,7 1 1
CHUHaHTPONHUU 23 6,9 70 72,2
bonoTtHui i mpubepexxHuit 16 4,8 2 2,1
[Tirmanwii 14 4,2 3 3,1
Kpucraniyaux BiIcIoHEHb 2 0,6 - -
Boguwnii 1 0,3 - -
JlecoBHX BiACIOHEHD 1 0,3 - -
CoJI0OHYAKIB 1 3aCOJICHUX JIYK 1 0,3 - -
Bceroro 331 100 97 100
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Papurerna ¢ppaxuia. Ha teputopii [lapky BiniaBHa 0XOpOHSAIOTHCS PIAKICHI BUAN POCIIHH,
Xo4a 3a ix OaraTcTBOM «XOJOIHHH Sp» MOCTYNA€eTbes BEIMKOMY PETIOHAIBHOMY OCEpEIKY
30epesxkeHHs1 OiopizHOMaHITTS — KaniBcbkoMy mpupoaHomy 3anoBigauky. Y 2010 p. B mexax
XonogHospchKoro JicoBoro macuBy (I pymikiBckke Ta Kpecenerpke JricHUIITBA) Oyiu 3adikcoBaHi 8
BUJIB pociuH 3 YepBonoi kauuru Ykpainu [25]. Huni meii neperik nemo 3MiHUBCA 1 Ha TepHTOPIT
[Mapky BimoMi HAaCTYITHI BUJM POCIIMH i3 HAIlIOHAJLHIUM OXOPOHHHM CTaTycOM (B Iy)KKaX HaBeICHI
MIEPBUHHI JDKepena):
Allium ursinum — Kpecenenpke JicHUITBO, ypouunine Xonoguuit Sp, [5, 15, 21, 29]; marepianu
rep6apiro KWU; nonsoBi orucu O.B. CBucryH; etc.;
Cephalanthera longifolia — Kpecenenpke nmicaunrso [27];
Coronilla elegans (=Securigera elegans) — micoBe ypouwmiie ['erbMaHChKuit raii, Kpecenerpke
micaunrBo, 26.08.1937 [9]; ypouume XosogHuit sp, ayooBo-rpaboBuii sic Kpeceneubpkoro
nicaurta, 10.06.1978, B. Kypcon (KW) [29];
Epipactis helleborine — ypounmie Xomomuwuii sip, Kpecenerpke nicauirso [29]; «okonuiii ¢. Byau,
XouoHuit sip, 1y00oBO-rpadoBuii icy, 18.07.1984, B.M. Bipuenko, - det. 1.02.1993, M.M. Bopthsik
(Karamor KWU8842);
Epipactis purpurata — ypouume Xomomuuit sp, O. Cenumno [18]; «iic AramMaHCBKHI Tapk,
Kpecenenpke n-Bo, kB. 76, ONMHMYHO HA TIHUCTOMY CXWil y rpaOHsky, 49.1350, 32.3387»,
12.08.2018, O. uugep (KWHA);
Euonymus nanus — micoBuii MmacuB XonoaHuil sip, kB. 55 Kpecenenpkoro JiCHHUIITBA, HA TJIOMII
o6mu3bKo 2 ra [29]; Tam ke, kBapTanmu 55 159 [29]; micoBuit macuB «Xomnoauuit Ap» [2, 26];
Galanthus plicatus — micoBuii MmacuB «Xomogauit SAp», k8. 5, 17 i 39 Kpecenenpkoro JCHHIITBA,
2001, O.A. Cupsraiino, O.B. Cnpsraiino (sub Galanthus sp., moapoBi 3ammcu, [2];  ypouuiie
Xononuuii sp, kB. 5, 10, 17, 33, 36, 39 1 42 Kpecenenpkoro micaunTsa [15]; Tam ke, kB. 38 1 39
Kpecenenpkoro micauntea [21]. — IMOBIpHO IBOTO ) BHAY CTOCYETHCS 3Pa30K MIACHDKHHKA: «C.
Menbsaukn, yp. Xonoaauit sspy», 1987, 3i0pano mkoaspamu B xoi akiii «[liqcHDKHUKY, — IKUi OyB
Bu3HaueHui sk G. nivalis [6];
Neottia nidus-avis — «c. byna, «Xonoauuii sip», 1y00Bo-rpaboBwuii tic, Hepiako», 19.07.1984, B.M.
Bipuenko (Karamor KWU — No214); ypounme Xosomauit sp, Kpecemeupke iicHunro [29];
ypouuine 3yokose [21];
Platanthera bifolia — ypouwnmie Xomoauuii sp [25];
Tulipa quercetorum (=Tulipa sylvestris subsp. australis s.l.) — ypouunme Xomomuuii sp, kB. 17
Kpecenenpkoro sicaunrtsa [15]; mcoBuit MmacuB «Xomoaauid Ap» [2].
OTtxe, Ha choroIHIIIHIN eHb Ha TepuTopii HITIT «Xomonuuii SIp» BcranoBiene 3poctanHs 10 BuaiB
pocnuH 13 UepBoHo1 kHUTH YKpainu [20].
Kpim toro, y micax Xomnoanoro Spy Oyio BusiBiieHo e Epipactis atrorubens — B okounutii ¢. Byna,
3aranoM 6 kioHiB 3a 200-300 M Big my0a 3amizHsaka [25, 27]. Ane 1ie Miclie3HaXoIKeHHS epedyBae
no3a icHyrounmu mexamu Ilapky. Takox, aas XomnoaHoro Spy Oyiau Hasemeni Adonis vernalis i
Lilium martagon [14], ane 63 yrouHEHHS JIOKAJITETIB.
o0 0XOpPOHHUX BUJIIB POCIUH Ha PETIOHATILHOMY PiBHI, TO Y UepkachKiil 00J1acTi 111e J0HeAaBHA
OyB BiZCYTHIM 0(]iliiiHO 3aTBepKEHHH iX CIHMCOK, ane 0yno po3po0sIeHO HayKOBO-00IPYHTOBaHHH
nepenik [1, 28], koTpuit 3rogom OyB KpUTUYHO HEPETJISIHYTUH 1 CyTTe€BO ckopodeHuit [11] ta 'y 2021
potii 3aTBepKeHNi Uepkachkoto 006nacHo0 panoro [ 19]. BignmosinHo A0 IbOTO CIUCKY, HA TEPUTOPIi
HII «Xononuuit Sp» Oynu Bia3HaueHi mpuHaiiMHI 17 BUIIB 1 BHYTPIIIHBOBHJIOBHX TAaKCOHIB:
Aconitum lasiostomum, Aegonychon purpureo-caeruleum, Anchusa ochroleuca (sub A.
pseudoochroleuca auct.), Calamintha menthifolia (=Clinopodium menthifolium), Centaurea
pseudophrygia (=C. phrygia subsp. pseudophrygia), Cornus mas, Corydalis marshalliana,
Delphinium cuneatum, Dentaria quinquefolia (=Cardamine quinquefolia), Digitalis grandiflora,
Lactuca quercina, Muscari neglectum, Potentilla alba, Scilla siberica, Symphytum tauricum, Vinca
herbacea Ta Viola collina.
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AnBentusauniss ¢uaopu. Crynins anseHTtHsamii ¢iopu «Xonomgnoro fpy» 3a HasBHUMH
JAHUMH CTaHOBUTH 22,7%, 10 € JOBOJI BUCOKHM MOKA3HUKOM JJISl TIPUPOJOO0XOPOHHOT TEPUTOPIi.
ImMoBipHO, CITij] OYIKYBaTH, IO pealibHa YacTKa aDOPUTeHHUX POCIIMH y CKJIai (pI0pu 3HAYHO OLIbINA,
a/pke y 3B’SI3Ky 3 HEMOBHOTOIO ii BHBYECHOCTI aJBEHTHBHI POCIMHH Yy CKJIaJi CHHAHTPOITHHUX
YIrpYHOBaHb B3J0BX JOPIr 1 IO KParo JIICOBUX IIEHO3IB IMOBIPHO MOTJIHM OYyTH Kpaiie BUBYEHI. AJie
CHJIHUI aHTPONOTeHHUWH BIUIMB Ha (ropy «XomomHoro Spy» ayxke BimuytHuid. Ll Teputopis
31aBHa Oyiia I'yCTOHACEIICHO0, IO 3HAXOIMJIO HETATUBHUI BIUIMB Ha POCIMHHUI MOKPUB. 30KpeMa,
B PANJHCHKUU 4Yac BEJIHMKOI MIKOIM Jicy «XonomHoro Spy» 3aBmaBajio BHITACaHHS Xyao00W,
HEOpraHi30BaHMUW TYpU3M Ta aKTHUBHI pyOku [29].

Cepen uyxopiTHUX aJJBEHTUBHUX POCIIMH, BII3HAYEHUX Ha TepuTopii [lapky, nmpencrasieHi:
48 BU/IB 1 BHYTPIIIHPOBUIOBHUX TAaKCOHIB CyOCepe13eMHOMOPCHKOIO MOXO0IKEeHHs, 21 — a3iiicbkoro,
18 — amepukaHCBhKOTO, 4 — €Bpa3iiichKOTo, 3 — €BPOMENWCHKOT0, 3 — aHTponoreHHoro. [lomioHmit
reorpayHUI CIIEKTP Ma€ 3HAYHUH «IT1BJCHHUN» YXUII 1 11€ TUIIOBO AJIsl aIBEHTUBHUX (paKiliid ¢piop
VYkpainu.

3a crmocoOoM IMMIrpanii aJBEHTHBHI POCIMHM MOJAUISIIOTHCS HAa JBI OCHOBHI TpYIH:
KCeHO}ITH (BUTIAKOBO 3aHECEHI Ta BCEJICH1 CAMOCTIHHO) 1 BTIKa4i 3 KyJIbTYpH a00 epra3iopirodiTu.
VY nocnimxeniit ¢iaopi 64 yyKopiaHi BUAM 1 BHYTPIIHBOBUIOBI TAKCOHU — 11€ KceHogitu, a 33 —
BTiKaui 3 KyIbTypH. Cepen kceHOMITIB 56 — 0HO- 1 MAJIOPIYHUX TPpaB Ta 8 OaraTOpiuHUX TPaB; CEPENl
BTIKauiB 13 KyJAbTypH — 11 nepes, 5 kymiiB, 1 jiana, 7 oqHOpIUHUX TpaB 1 9 GaraTopiyHUX TpaB.

[ToxomxenHs kinpkox BUAiB y ¢uiopi [lapky mae nuckyciitnuii xapakrep. Tak, BusiBneHuit y
Atamancekomy mapky Clinopodium menthifolium moeruii yac po3rasgaBcs sK PeTiKTOBHUN BUI Y
OCTPIBHOMY JIOKAJIITETI, BIAIpBaHOMY BiJl OCHOBHOTO apeany [9-10] 1 Ouiblie Hime HE BIIOMUMA y
JTUKOPOCIIOMY CTaH1 B IEHTpaIbHIM YacTuH1 piBHUHHOI YKpainu. Ille oaun ioro 3pa3ok 3i0panuii y
neHaponapky «Onexcanmapis» B M. bina lepksa 1, IMOBIpHO, CTOCYEThCSI IHTPOAYKOBAHUX POCIIHH
[30]. Huni nie#t Bu 3pigka 3yCTpI4aeThCsl B KYIbTYpl, TOXK IUTKOM IMOBIPHUM TPUITYIICHHSIM Oyze
Te, mo BusiBieH] y 1920-30-x pokax MicIe3pocTaHHs IIOTO BHAY B OKOJIMII C. ['0JIOBKiBKa Oyim
BropunHuMu. I[amuit npukiaang — Galanthus plicatus, momymsris sikoro y «XomoaHomy Spy» €
dhenomenom npupoau Cepeanroro [Ipunninpos’s. [lepmmm BHCIOBIEHUM MPUITYIICHHSIM PO LIEH
BHJI € Horo pemikToBui xapakrtep y Jicax [lpumninpos’s [15]. Ili3Hime 3’sSBUIUCA TYMKH TIPO
3aHOCHHM XapakTep Horo oCTpiBHOTO JOKamiteTy [22, 24].

Haii0inpn HeraTMBHUM HACTIAKOM aaBeHTH3aIlli (JIopH € PO3MOBCIOIKCHHS I1HBA31MHO-
aKTUBHUX POCIJIMH, SIKI TIpejacTaBiieH] 1 Ha Tepurtopii [lapky. Jleski dyKopimHi TpaB’sHiI POCIWHH
YCIIIIHO aJanTyBalMCA 1 CTaJd YaCTUMM a00 MOCTIMHMMHU €lIeMEHTaMH MICLIEBOIO POCIMHHOIO
nokpuBy, Hampukiaa: Conium maculatum, Erigeron annuus, Geranium sibiricum, Impatiens
parviflora, Solanum nigrum tomo. Ajle B JiCOBUX €KOCHCTEMax 3HAYHO HEOE3ICUHIIIOW €
HaTypalizallisi JepeB’ SHUCTUX YYKOPIAHUX POCIUH, AKI MOKYTh KOHKYPYBaTH 13 eaudikaTopaMu i
JOMIHAHTaMU JIicOBUX yrpynoBaHb. B «Xomomnomy Spy» cepen Takux BUIIB BinMmideni: Acer
negundo, Cornus sanguinea subsp. australis, Parthenocissus vitacea i Quercus rubra, a Ha y3iccsx
HeOe3MeKy eKCraHciii cTBoproroTh: Fraxinus pennsylvanica, Morus alba, Ptelea trifoliata, Ulmus
pumila. L1i Ta iHmi moai0Hi BUAKW POCIHH HOTPEOYIOTh 0COOIUBOTO MOHITOPHUHTY.

Bucnoku. Otxe, ¢pnopa HIIII «Xonoauuit Sp» nocuts pisHOMaHITHA 1, Xo4ya «X0JIOJAHUN
SIp» 1 He HaNeXUTh J10 HaltbaraTmux ocepeakis OiopizHoMaHiTTs y Cepenubomy Ipuaninpos’i, ane
[I0-CBOEMY YHIKaJIbHA 1 710 IILOTO Yacy € JaJIeKOI0 Bijl 3aBEPILIEHOr0 BUBYEHHS. XO0JI0JHOSPCHKI JTicH
MOEHYIOTh Y cO0l pUCH €BPONEHCHKUX HEMOPaIbHUX YIPYHOBaHb 13 cyOcepea3eMHOMOPCHKUMHU
enemMenTamMu Giopu. IXHi GropucTHdHi 0COGIUBOCTI Bifirpany NEBHY POib y PO3BUTKY BITYM3HAHOT
¢iroreorpadii 3aBasku podbotam 10./l. Kiieonoa. Ha choronHimHiil AeHb akTyalbHUMHU € OXOpPOHA
1 KOMITJIEKCHE BUBYEHHS (ITOPI3HOMAHITTS 1IbOT0O 4y10BOro Kyrouka Cepennboi HaaaHinpsHIIUHY.

BaxIBUM 3aiMIIA€ThCS YTOUHEHHS BIIOMOCTEH PO TaKCOHOMIYHUHN ckiaa ¢uopu [lapky, 1
OCHOBOIO JUisi IIi€i poOOTH € HasgBHMHA KOHCIEKT Quopu. Jas (QIOPUCTUYHOIO MOHITOPUHTY
NEPCHEKTUBHUMH € MOIIYKH MOMYJIALIN PiIKICHUX BUIIB POCIMH, SIKi IaBHO HE Oy MiATBEpKEH],
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3okpema: Calamintha menthifolia i Coronilla elegans, Ta HoBux mis dunopu [lapky pigkicHuX
pocnuH, Hanpukian, Prunus fruticosa, P.tenella, Bunis pomun Iridaceae, Orchidaceae Tormo.
AKTyalbHUM € BUBYEHHS €KCIAHCII 4y>KOPIJHMX TaKCOHIB, 30KpeMa MOHITOPWHI TOSBU HOBHX
1HBA31MHUX POCIIUH.
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Shynder O.1., Shevchyk V.L., Spriahailo O.A., Spriahailo O.V., Galushko O.S. Analysis of the Flora of the
Kholodnyi Yar National Nature Park: Preliminary Results

The article summarizes for the first time the information on the taxonomic composition of the flora of
the Kholodnyi Yar National Nature Park, analyzes it and presents its main characteristics. The history of the
study of the flora of the territory of the Kholodnyi Yar National Nature Park is analyzed. It is indicated that
the history of floristic research in this area began in 1923 with the work of D.K. Zerov, in which the author
briefly characterized the hornbeam-oak forest stand in the northern outskirts of the village of Holovkivka, now
known as the Atamansky Park, and listed more than 40 flora species. In the following decade, Yu.D. Kleopov
studied in more detail the forest vegetation conditions of the same massif (indicated as the "Hetman's Grove"
tract of the Kholodnoyarsky forestry) and provided geobotanical descriptions of its two sections, where he
noted more than 70 species of flora.

It was noted that the development of national (and Eastern European in general) phytogeography was
to some extent influenced by the research conducted in the forests of Kholodnyi Yar. In particular, the author
points out the remark of Yu.D. Kleopov on the patterns of formation of various genetic elements of broadleaf
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forests of Eastern Europe and modern nemoral flora as a complex heterogeneous complex that developed in
interaction with other types of vegetation after the Riss-Wurm interglacial.

The further sequence of floristic studies on the territory of the Kholodnyi Yar forest massif is described.
It is noted that the most notable finding was the discovery of a population of snowdrop in Kholodnyi Yar,
which, upon detailed study, turned out to be the Black Sea Galanthus plicatus, which is separated from the
main sub-Euxine area by hundreds of kilometers. The findings of other protected plant species on the territory
of the NNP, in particular Allium ursinum, Cephalanthera longifolia, Coronilla elegans, Epipactis helleborine,
Epipactis purpurata, Euonymus nanus, Neottia nidus-avis, Platanthera bifolia, Tulipa quercetorum, etc. are
indicated. A preliminary floral list of the Kholodnyi Yar NNP was compiled and presented.

As of today, 428 species and intraspecific plant taxa have been recorded in the flora of Kholodnyi Yar,
331 of which are aboriginal and 97 are adventitious. 10 plant species are listed in the Red Book of Ukraine
(2021), and 17 have a regional conservation status.

It has been found that the aboriginal fraction of the Park's flora is nemoral in nature with well-defined
southern features (Table 2). Thus, species with European and European-Sub-Mediterranean habitat types
make up more than a third of the flora - 35.3%. The share of sub-Mediterranean species is also notable - 8.2%.
Such a character of the geographical spectrum is quite expected for partial forest flora close to their southern
limit of distribution. At the same time, the analyzed flora has a very high proportion of wide-ranging species
(48.3% in total).

In the biomorphological structure of the Park’s flora (Table 3), most life forms are fairly evenly
represented, with the exception of aquatic grasses. The share of woody morphs in total is 13.5%, which is
slightly higher than the average for forest-steppe flora, but is expected for the partial flora of a forest area.
The relatively significant contribution of woody plants to the adventitious fraction (16.5%) is explained by the
prolonged use of woody species of alien origin in forest management practices. According to available data,
the degree of adventitiousness of the Kholodnyi Yar flora is 22.7%, which is a rather high indicator for a
protected area.

This area has long been densely populated, which had a negative impact on the vegetation. In particular,
in Soviet times, grazing, unorganized tourism, and active logging caused great damage to the Kholodnyi Yar
forest.

Among the alien adventitious plants recorded in the Park are: 48 species and intraspecific taxa of sub-
Mediterranean origin, 21 of Asian origin, 18 of American origin, 4 of Eurasian origin, 3 of European origin,
and 3 of anthropogenic origin. Such a geographical spectrum has a significant "southern™ bias and is typical
for the adventive fractions of the flora of Ukraine.

Key words: Flora, floral list, Kholodnyi Yar, history of research, protected species.
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Binomocti npo aBTopiB

Be3konuiabHa Caitiana BikropiBHa — noxtop ¢inocodii, Bukmagau, HaykoBo-nocmigHuii
iHcTUTYT (i3ionorii im. M. Bocoro, Uepkachkuii HamioHanbHUI yHiBepcuTeT iMeHi bormana
XMEIBHULBKOTO.

IaBpuaok Makcum HukanapoBuu - kaHauatr OioJOTIUHUX Hayk, AoueHT, mupekrop HHI
NPUPOJHUYUX Ta arpapHuX HayK, UYepKacbKWil HallloHaJBbHUA YHiBepcuTeT iMeHi bormana
XMEeNbHULIBKOTO, YKpaiHa

I'anymko Oasbra CepriiBHa - maricTpant, Yepkacbkuil HallloHaJIbHUN yHIBEpCUTET IMeH1 boraana
XMEBHUIBKOTO

lonmum TI'puropiii MuxailioBuy — KaHIUAaT ICTOPUYHUX HAYK, JOLEHT, JAUPEKTOpP HAyKOBOi
610miorekn M. M. MakcumoBuua, Yepkacbkuil HallOHaJbHUN yHIBepcuTeT iMeHl bormana
XMEeJIBHULBKOTO.

Jpo3noBcbka Ceitiiana bBoraaniBHa - 1oKTop 010JIOTTYHUX HaYK, Mpodeccop, npodecop kadenpu
MeIUKO-010JI0TTYHMX AucuuIuiiH HaiioHansHuil yHiBepcuTeT (I3UYHOTO BUXOBAaHHS 1 CIOPTY
VYkpainn

Aynnuk Inna OuekcanapiBHa - KaHAWIAT MENAaroriYHUX HAyK, JOUEHT Kadeapu CIOPTUBHHUX
TUCUMILUTH, Yepkachbkuil HallloHATbHUM yHIBepcuTeT iMeH1 bornana XmenbHUIBKOTO

3aBropoaniii Mukosaa OJieroBu4 - MOJOIIINA HayKOBUH cHIBpOOITHUK [HCTUTYT izionorii im.
0.0. boromoneist HAH Ykpainu

3y6enko Oubra I'puropiBHa - kanaumat OIl0JOTIYHMX HAyK, CTapIIMK BHKIanad, YepkachbKuit
HaIllOHAJTBHUN yHIBEpCHUTET iMeH1 borgana XMenpbHHUITBKOTO

Kaneniuenko OJiekciii BosioguMupoBuY KaH1uaaT 010JI0TTYHUX HAYK, TOTIEHT, 3aBiMyBay Kadeapu
CIIOPTUBHUX TUCHUILIIH, YepKachbKU HallIOHATBHUHN yHIBEpCHUTET iMeH1 bormana XMenpbHHUITBKOTO

Kapaym-Kapma3sin Haranis MukoJiaiBHa — KaHIuIaT XIMIYHEX HayK, JOICHT, Kadeapa ximii Ta
HaHOMaTepiallo3HaBCcTBa, Uepkachbkuil HallloHANBHUN YHiBepcUTeT iMeHi borgana XmenbHUIIBKOTO,
VYkpaina

KoBanenko CranicaaB OJiekcaHApoBHY JOKTOp OloJoTiyHUX Hayk, mnpodecop, mpodecop

Kadenapu CIOPTUBHUX AWCHUIUTIH, Yepkachkuil HalllOHAIBHUN yHIBepcUTeT IMeHi bormana
XMEJILHUIIBKOTO

KoBaaw HOain BitajiiBHa - Bukiamgad, HaykoBo-gocnigauii iHcTuTyT (hiziosorii iMm. M. bocoro,
Uepkacbkuil HalllOHAIBHUIN yHIBEpCUTET IMeH1 boraana XMenbHHUIBKOTO,

Ko:xemsiko Tersina BorogumupiBHa — kanauaat 610JI0TYHUX HAYK, TOICHT, HaykoBO-10CmiqHuA
iHCeTUTYT (hi3iomorii im. M. bocoro, Uepkacbkuii HanlioHanbsHUN yHiBepcUTeT iM. b. XMeTbHUIIBKOTO.

Ko3noBcbka Mapis I'ennaniiBHa - Monoamuii HaykoBuil ciiBpoOITHUK [HCTUTYT (iziosorii iMm.
0.0. boromonsust HAH Ykpainu

Kousiechnk Anna CepriiBHa - MarictpanT kadeapu anaTomii, ¢iziosorii Ta ¢izuuHoi peadinitanii,
Yepkacbkuil HallloHanbHUHN yHiBepcuTeT iMeH1 bornana XmMenbHUIBKOTO

Komouage [daminona OgaysaceiiBHa - acmipaHT kadeapu MeauKo-O010JIOTTYHMX JUCLUILTIH,
HarionanbHuit yHiBepcuTeT (i3MYHOTO BUXOBAHHS 1 CIIOPTY YKpaiHwy,

Kopo6ko Ouexcanap OJiekcaHIAPOBHY - KaHIUIAT CUICHKOTOCIIOJNAPCHKUX HAyK, CTapIIMH
BUKJIa/1a4, YepKkachbKkHil HallloHAIBbHUHN yHIBepcHUTET iM. b. XMenpHUIBKOTO
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Kponta Pyciaan BiramiiioBuu - kangunar Hayk 3 (i3MUHOI KyJAbTYypH 1 CHOPTY, 3aBimyBay
nabopaTopielo (yHKUIOHATBHUX, (I3MYHMX Ta TEXHIYHHX pe3epBiB CHOPTCMEHIB JlepKaBHOTO
HAyKOBO-JIOCIITHOTO IHCTUTYTY (pi3MuHOT KynbTypH 1 criopty, Kuis

JInzory6 Bosoaumup CepriiioBuy — gokrop Oiosiorivaux Hayk, mpodecop, nupekrop Haykoso-
AocmigHoro iHCTUTYTY isionorii iMm. M. Bocoro, Yepkacbkuii HaliOHaJIbHUN YHIBEpCHUTET
iM. b. XMeJIbHUIIBKOTO.

Jlyk’sinueBa I'asimna BosoguMupiBHa - 1OKTOp 010JI0OTTYHUX HAYK, podecop Kadeapu MeauKo-
OiostoriyaMxX qucuuInTia, HamionansHuil yHiBepcHTeT (PI3MYHOTO BUXOBAHHS 1 CIOPTY Y KpaiHu

Jlyup HOgis IlerpiBHa - acmipant kadenpu Meauko-010J0TTYHUX AMCHUIUTIH, HarioHnampHuM
yHIBEpCUTET (PI3UYHOTO BUXOBAHHS 1 CIOPTY YKpaiHU

Megemko FOpiii BacuasoBud - B.o. qupekropa Yepkacwbkoi ¢inii Y «JlepKrpyHTOXOpOHa
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