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Cepis «bionoriuni Haykm», 2017

V]IK 504.73 (477.7)+581.526.427 Tmutpyk 1O, T.

CYUYACHUH CTAH YAI'APHUKOBHUX YI'PYIIOBAHb
APUJHO-CTEIIOBOI IIIJI30OHAU
INBHIYHOI'O-3AXIZIHOT'O IPUYOPHOMOP’A

B cmammi  euceimaeno pesynomamu  O0CHIONCEHHA UALAPHUKOBUX — VePYNOBAMb,  AK
KOMNOHenmi pimoyenosie mozaiunozo asporanowagmy, ua mepumopii Ilisniuno-3axionozo
Ipuuopnomop’s. B npoyeci 0ocniddcenb BUBHAYEHO 3A2aNbHULL HANpsAM Meszogimizayii 61008020
CKA0y Ya2apHUKie Ha mepumopii 0ocniodicenns. [lpuyunorw momy 0V10 NpuGHeceHHs: Ha MePUMopio
peciony pisHux eudie cuibeanmie ¢ XX cmoaimmi 018 (OPMYSAHHS JNICO3AXUCHUX HACAOIICEHL )
cmenax. Kinekicme ma 6udosa yacmka cmenammis y pe2ioni 3HAYHO MeHuda 3a KilbKiCmb i 8udoge
OiopisHomMaHimms culvb8aumis. Y moil dce uac, CY4acHi 4azapHuxosi GimoyeHosu Mo3aiyHo2o
asporanowagpmy CMiUKo YMpUMyiomov y C80EMY CKIA0i NEPEUHHO-CENnose 6udoge s0po,
He3gaxcaroyu Ha 2auboxy mpanchopmayito eciei npupoonoi pociunHocmi npuiopHomopcbkozo Cmeny
ma empamu ii a6MeHmMU4YHOCI.

Knrouoei cnosa: uacapnurxosa pocaunnicmo, Ilisniuno-3axione Hpuuopromop s, apuousayis.

IlocTanoBka npodaemu. OgHUM 3 HAOUIBII PO3BUHEHUX Ta HAlIaBHINIUX PETiOHIB
CLIBCHKOTOCTIONAPCHKOI TISUTBHOCTI €Bpa3iiicbkoi 30HH 3emiiepodcTBa € Teputopist IliBHIUHO-
3axigHoro IlpuyopHomop’s [1], m0 3yMOBWJIO 3HAYHI arporeHHi 3MiHM HABKOJHUIIHBOTO
cepelioBUIIa Ta MOro mpupogHoro OiopizHoMaHiTTS. IlpM 1BOMY aHTPONOTrEeHHO-
JECTPYKUIHHUI BIUIMB Ha CEpPElOBUILE MAaB BY3bKO-JIOKAJIbHUN XapakTep, SKUN YCHIIIHO
HiBEJIIOBABCA MOTY)KHUMH MEXaHi3MaMH CaMOBITHOBJICHHS CTETIOBUX €KOCHUCTEM. 3aBJISIKH iM,
NPAKTUYHO /0 CEepeIMHH MHHYIOTO CTOpidYsi, Ha TEpUTOpii perioHy MaHyBald OlOTHYHI
KOMIUIEKCH TIEPBUHHOTO THITY, B SKHX (DYHKIIOHAJIBbHY POJb JWKHX KOIMHMTHUX YCIIIIHO
3amMiHWIM CBiMicbki Buau [2]. Ilo wmipi 30UIBIICHHS IUION[ OpPAaHKH Ta BIPOBAKECHHS
MexaHi3alii B cucTemi 3emiiepoOcTBa TpaHcopMallis CTEnoBUX O10TOMIB y Mojs Halyia
Maibbke muTTeBoro mnposisy. CraHoM Ha 1913 pik cymapHi IUIOIII OpaHKH B MeXax
IPUYOPHOMOPCHKOTO crery ckimanganu 9-11 %, y 1928 poui — 20-26 %, 35-42 % B 1949 poi,
a B 1971 poui — 80-87 % [2]. ITpaktuuno Bupomosxk 30 pokie Crer, sik mpupogHuii 6iom, OyB
3HUIICHUH 1 TEpeTBOpPeHHl Ha  Mo3aiuHui  arpoyianamadT 13  BIANOBIIHUMH
XapaKkTepUCTUKaMHU, OJU3bKUMHU JI0 LITYYHOTO JICOCTEINy.

IIpoBenena B CPCP y 1947-1956 pp. xammaHis MITy4HOro 3aiiceHHs [3] Oyna
BHUMYIIIEHUM 3aX0/I0OM, SIKMi CTaB 3aKOHOMIPHUM HACIHiJIKOM TII00aNbHOT AECTPYKINi CTErMiB,
Je Biapasy HaOylau pO3BUTKY ACQUIAIIAHO-EpO3iiHI sBUIIA. SICKpaBOIO JIEMOHCTPAIIIEI0
ocTaHHIX cTaB nmpukiaj creniB Benukux PiBHun CIIIA, mexaHi30BaHa opaHKa sIKUX HaOyna
CBOTO amorerw Bke Ha moyatky 30-x pokiB MuHynoro cropiuus [4]. CTBOpeHHs CYIIIbHOT
Mepexi JICOCMYr B Mekax eBpoleiicbkoi cremoBoi cMmyru Ha tepuropii CPCP momiTHO
3HU3WIO TIPOSIB CYXO-TIMJIOBUX OYpeBiiB, YAaCTKOBO OOMEXMJIO 1 BOJHY €pO31I0 TIPYHTIB.
Ha >xamp, cami JicOHacaJykeHHs B CTEMOBUX Ol0TOMax CTadd NOTYXHUM YHUHHUKOM
JECTPYKIIii MepBUHHMX JaHAMA(PTIB Ta iX O10THUHUX KOMIUIEKCIB. [ToTeHITian boro YMHANKA
HE BTpayae TEHJAEHIIl 10 pO3LIUPEHHS — /0 HasABHOIO 4Yacy JICIBHMITBA Ta JIiCO-
MemiopatuBHi cTaHmii B Onecbkiii 1 MukomaiBchKiii 00JacTsIX MIOPOKY 3aCaKYIOTh IO
50-200 ra o, He 3aiHATHX, a00 BUBEJCHUX 13 opaHkH [5]. [TepeBakHO 1€ cXmiTu OajokK, e
30epiraJiuch OCTaHHI «OCTPIBI» CTEMOBOI POCIMHHOCTI, TOXX Ha CydacHii TepUTopii apuaHo-
CTenoBOi 30HM B Mexupiuul JlHicTpa-/[Himpa mnpakTuyHo Bci aOopureHHi (IiTOLEHO3U
3HUIIEHI OPaHKOI0, 200 TpaHC(HOPMOBaHI B «HOBITHHO-CHHTETHYH1» IEHOTUYHI YTPYIIOBAaHHS.
OctanHi MICTATh a0OpUTEHHI, 1HBa31lHI, aJBEHTUBHI, YaCTKOBO KYJIbTYpPHI Ta IMOBTOPHO
3IMYaB1JIi BUAW POCIUHHOCTI, SIKi (POPMYIOTH TUMYACOBI, 200 BITHOCHO CTiHKi acoriarii.
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Haii0inpimmii aHTpONOTreHHU MPEeCHHT y IPOoIieci MOIb0BOI TpaHChOpMaIlil CTETIOBUX
010TOIB MPHUHUIIOBCS HAa YarapHUKOBI BUIW POCIMHHOCTI, SKI 1 paHilie B Iiii MiCIIEBOCTI
3HAXOJMWJIMCh HAa MEXI BIDKMBAaHHA, MIJIAI0OUUCh MEPIOJUYHUM IOCyXaM Ta MpPIMOMY
BUHUILEHHIO JIIOJIMHOIO (CTEMOBI MaJld, OpaHKa, BUpyOKa Ha manuBo ToIo) [2]. OctanHiMU
pesepBaraMu aOOPUTCHHOI POCIMHHOCTI B3araii, B TOMY YHCII 1 YarapHMUKOBOI, CTald
SPY>KHO-OQJIKOBI Ta OaiipadHi AUISHKH IIJIMHU, aje 4epe3 iX ypas3JIMBICTh JIO BOJHOI €po3il
BOHM TaKOX Ti/IJIaHi 3aTICHCHHIO.

AHAaJI3 0CTaHHIX JOCTiIzKeHb Ta myOaikauniii. Enmizoauuni Ta qocuTh He npodeciitai
OMKCHU YarapHUKOBOI POCIMHHOCTI MPUYOPHOMOPCHKUX CTEMIB 3yCTPIYAIOTHCS B CIIY)KOOBUX
3BITax 1 JOpOXHIX Hapucax pizHuX aBTopiB me 3 KiHsg XVIII ctopiuus, xomu TepuTopis
[TiBuiunoro [TpuyopHomop’s yBiiinuia 10 ckiany XepcoHcbkoi rydepHii Pociiicbkoi iMmepii.
[IpakTruHO BCI 11l MaTepiaiy HOCUIIM y3araJIbHEHHH XapakTep 1 € JIMIIE YiTKUM CBIIYEHHSIM
CYTO CTETOBOT'O TUIy MICIIEBOCTI, Ha SIKI YarapHUKH 3yCTPIYaJUCh BUKIIIOYHO B JOJIMHAX 1
Oankax. lllomo iX BWAOBOro CKiaay, TO aBTOpPaMHU 3a3BHYail BiMIYEHO TEPEH, MUTIAIIb
HU3BKHU 1 1epen [6-7].

CyTo HayKOBi JOCHIPKEHHS CTENOBOi POCIMHHOCTI OynM BHUKOHAHI JIMIIE B KIHII
XIX cropiuusi, mnepeBaxHO ¢axiBiaMu OOECBKOr0 YHIBEPCUTETY Ta XEPCOHCHKOTO
CLTBCHKOTOCTIOAPCHKOT0 1HCTUTYTY (AHIpkeroBchkuid A., 1855, Cpeauncekuit M. K., 1872,
JIuncekuit B. 1., 1872, 1889, Jlingeman E., 1872, 3eneneuskuii H., 1898, IMTauocskuii 1. K.,
1912-1917). CucremHOCTI TIOiI0HI JOCTIKEHHST Ha0yM Ha modaTky S50-X pOKiB MHUHYJIOTO
CTONITTS, KOJHM OUIBIIICTE TEPUTOPIH 30HAJIBHHUX CTEMiB YKpaiHM BXKE BTPaTHIN
aBTeHTHYHICTh (bimuk I'. 1., 1956, 1957, benwsrapn A. JI., 1950, Koctuiibsos O. B., 1989).

Oxpemi, ayie JOCUTh  JeTajbHI  JOCII/DKEHHS  CTENOBHX  (DITOIEHO3IB
NpOAOBXKYIOThCS 10 HasgBHoro 4dacy (bommapenko O. FO., 2000, 2009, Moiceenko 1. B.,
2011, 2014, Conomaxa I. O., 2016). OxgHak, OiIBMIICTH 13 HUX IependadyaroTh BUBYCHHS
dbaopuctuuHoro OararcTBa CTEMiB y LIJIOMY, TOX 1 caMml JOCHIIKEHHS MalOTh CYTO
O0otaniuHe cupsimyBaHHs. [1[og0 yarapHUKOBOI POCIMHHOCTI, OCOOJIMBO y BIAHOIIEHHI il
€KOJIOTIYHUX XapaKTepUCTUK, OMyOJiKOBaHMX MaTepiajiB oOMajdb 1 BOHM 3a3BUYAN
3yCTpiYaloThCAd JUIIE B SKOCTI (parMeHTapHUX OINMCIB Yy IMpansgx OOTaHIYHOTO Ta
arpoOTEXHIYHOTO CIPSMYyBaHHS.

BinmoBigHo, B cremoBiii 3o0Hi [liBHiuHO-3axigHoro IlpudopHOMOp’ss HasBHa
YarapHUKOBAa POCIMHHICTb, BTPATUBIIM INEPBUHHY aBTEHTHYHICTb, BCE X 30eperia CBOIO
INPUCYTHICTh Yy BUIJISAJl HOBITHIX (DITOLIEHOTHYHUX KOMILJIEKCIB, SIKI BIIITPAalOTh BaKIUBY
€KOJIOTIYHY pPOJb B arpoekocucreMax periony [8]. BpaxoByroouu BIACYTHICTh JETaTbHUX
ONMHUCIB Ta SBHO HEMOBHI OLIHKM BHJOBOI 1 (YHKLIOHAIBHOI CHENM(IKK CydacHHX
¢biTOyrpynoBaHb YarapHMKOBOT'O THUITY, METOI0 JaHOI poOOTH cTaja OLIHKA BUIOBOTO CKJIaly
YarapHUKOBOI POCIMHHOCTI, ICHYIOUOI B Cy4acCHOMY arpoJianimadri cyXxo-CTernoBOi MiI30HU
JIHicTpOBCHKO-/IHIMPOBCHKOTO MEKUPIYYSL.

Marepiajiin Ta METOIM AOCTiIKEHHS

MarepianamMu  JTOCHI/DKEHb € PE3yIbTaTH BIACHUX JOCHIUKEHb YarapHUKOBOI
POCIHMHHOCTI, BUKOHaHI B mniepion 2014-2016 pokiB Ha TepuTOpii apuIHO-CTENOBOI MiI30HH
JHicTpOBCHKO-JIHIMPOBCHKOTO MEXHUpIUUsa. 3a BKa3zaHWU mepiog Oyino MPOBEACHO OiIbIle
25 pi3HOCE30HHMX EKCHEeNUIIHHUX BHi3/liB Ta YUCENbHI MapLIPyTHO-OOJIKOBI JTOCIIIKEHHS
(cymapno 1311 kM) y Mexax MIiBAEHHO- Ta IEHTPaJIbHO-CTENOBOI CMYTHM TEpUTOPIil
JuicTpoBcrko-/{HinpoBcbkoro Mexupivyus. [Ipu 1boMy BUKOPHCTOBYBAJIU MEPEBAXKHO METO
00JIIKy POCIMHHOCTI Ha TPAHCEKTI, PO3TAIIOBYIOUW ii B3JOBX OanokK, JICOCMYT, SIpiB 1
OaiipakiB. TeputopiagbHa NpHUB’s3Ka MapILIPYTIB TPAHCEKTHOTO OONIKY Ta CTalliOHapHHX
MalJaHIMKIB BiqoOpaxeHi Ha puc. 1.
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Puc. 1. Po3ramyBanHs cTamioHapHO-OOJIKOBHX IUITHOK MIXKCE30HHOTO KOHTPOJIIO
Y4arapHUKOBOI POCIMHHOCTI B Mexax J[HICTpoBChKO-/[HIMPOBCHKOTO MEKHPITYS
1. lomiua piuku bapa6oii 6uts ¢. bapaboit (Omechka 00i1., OBiTioNoNbCHKUIA p-H); 2. baimkosi
cuctemu Ouns c. [lamiBka (Oneckka 00:m., bingiBcbkuit p-H); 3. banka 6ins c. Kybanka (Onecbka
001., Jlumancekmii p-H); 4. banka Ot c. IlerpiBka (Omecbka 0011, KomiHTepHIBCHKHI P-H),
5. banka 65 c. Pacnoninb (Onecbka 0611., bepesiBebkuii p-H); 6. banka 6ins c. [lerpika (Onecbka
0011., bepezoBchkuii p-H); 7. banka 6ans ¢. TammHo (MukomnaiBceka 001 bepe3ancekuii p-H .);
8. banka 61 c. Kpuanuku (MukosnaiBcbka 0011, MukonaiBcbkuid p-H); 9. banka 6inst c. Hewasne
(MukonaiBcbka 0011., MukonaiBeekuii p-H); 10. banka 6ins c. Kamsaka (MwukomnaiBcbka 0071
OuakiBcbkuil p-H); 11. Mepexa 6anok 611 ¢. Kup’skiBka (MukomnaiBcbka 0011., MUKOIaiBChKHiA p-
H); 12. banka Oins c. Cr. bornaniBka (MukomnaiBcbka o0, MukonaiBcekuii p-H);13. Banka 3a
c. [Tapyrune (MukomnaiBcbka 00s1. OuakiBebkuil p-H); 14. baska 3a c. Inrynka (Mukonaiscbka o0,
bamtancekuit p-H); 15. banka 6wt c. bapariBka (Mukomaiceka 00151., CHHUIYpIBCBKUH pP-H);
16. banka Oins c. [TonstiBka (XepcoHcbka 0011., bino3epcbkuit p-H).

Bpur

Ha BinmiHy BiJl MapIIpyTHHUX OOJIIKIB, CTAIlIOHAPHO-00IKOBI MalTaHYMKH PO3TALLIOBYBAIN
B HaWOUIbLI IIKaBUX y OIOTOMIYHOMY BIJHOIIEHH! AUIAHKaX Teputopii. Ha mux auisHkax
HPOBOAMIIM PO3POOKY re00OTaHIYHMX MPO(UTIB HUIAXOM 3aKJIaIaHHS OOJIKOBHUX ILUIOLIAJOK IS
HACTYIHUX MEPIOJMYHMX KOHTPOJIB Ta re000TaHIYHUX OMUCIB. Pe3ynbTaTtu MoiboBUX 0OCTEKEHb
Ta AQHATUYHUX Yy3arajJbHEHb IMOCTIHO MiJaBaI MEPEBIPOYHUM IOPIBHSUIBHUM KOHTPOJISIM 13
BUKOPHCTAHHSIM PETPOCHEKTUBHUX 1 CydacHUX (DaKTMYHMX MarepiajiB, OTPUMaHHMX 13 HAYKOBOI
MOHOTpaiyHOi Ta MEepioJMYHOI JiTepaTypd. Ha3Bu BUIIB pOCIMH Y3rOJUKEHHI 13 JIOBIHHKOM
«Vascular plants of Ukraine. A nomenclatural checklist» [9].

PesyabTaTh gociaixkeHb Ta ix 00roBopeHHs

ApunHo-cternioBa 3o0Ha IliBHiuHO-3axigHoro IIpuuopHOMOp’St XapaKTepU3YETbCS
HEOJTHOPITHUM penbepoM. Y MOp(hOJIOriyHOMY BIAHOMIIEHHI ii TOBEPXHSI Y MeEXax
JIHicTpOBCHKO-/{HIMPOBCHKOTO MEXHpIUusl sBIsiE COOOI0 HU3UHHY DPIBHHHY, SKa Ma€ Jie/b
MOMITHUHN Haxui y HanpsAMKY A0 YopHoro mops. [ToBepxHs 3axiHOT YaCTHHM 111€i TEPUTOPIT €
OUTBII PO3WICHOBAHOIO 32 PaXYHOK YHCEJIbHUX PIYKOBHUX JIOJHMH Ta JIMMaHIB, 13 pO3Taly’KEeHOIO
Mepekero OallkOBUX CHCTEM B3JIOBX HHX. by3bko-/[HImpoBchka 007acTh Mae OUIbII
PIBHMHHUI XapakTep penbedy Ta MEHIIY PO3WICHOBAHICTh BOJMOIAUIBHUMHM IutaTo. CepenHs
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rycToTa JoJMHHO-0ankoBoi mepexi 0,3-0,5 kM/kM?. Konupanus BITHOCHUX BHUCOT B ITIBHIYHIH
gacTuHi 061acTi cranoBuTh 50-75 M, y miBnenHii 20-30 m [10].

Teputopis nmochikeHb, sK 1 BCS €Bpa3ilicbka CTElOBa 30HA, pO3TAIllOBaHA Yy
MOMIPHOMY KJIIMAaTUYHOMY IIOSIC1, aJie BITHOCHTHCS JIO CTEMOBOI aTJIAHTUKO-KOHTUHEHTAIBHOT
obmacti IliBuiunoro IlpuuopHomop’ss i € HaiOUIbII mocynuMBO B Ykpaini [10].
VY kIiMaTUYHOMY IUJIaHI BOHA XapaKTEPU3YETHCS CyXHUM Ta KapKUM JIITOM i3 Pi3KO BiJ’€MHUM
Koe(iIlieHTOM 3BOJIOKEHHS, a TAaKOX YacTOK IOBTOPIOBAHICTIO IMOCYX Ta CyxoBiiB. JIiTHI
TEMIIepaTypyd BHCOKi, 3MMa KOpPOTKAa 1 MAaJIOCHDKHA, IO B 3HA4YHI Mipi 00yMOBIIEHO
OJIM3BKICTIO MODIB.

[lepeBaxkaHHs1 pIBHUHHOTO TUITY pesibedy, HAsIBHICTD POAIOYMX YOPHO3EMIB Ta IPYHTIB
1 CIOPUATIMBUN JUISI IUJIOPIYHOTO BHITACAHHS CHITOBHM PEKHUM MICIICBOCTI 37aBHA CIPHSIN
IHTEeHCUBHOMY TocniofapuomMy ocBoeHHIo IliBHiunOTO [TpryopHOMOp S, SIK OJJHOTO 3 LIEHTPIB
CBITOBOTO TBAPHMHHUIITBA. AKTUBHUI PO3BUTOK 3eMJICPOOCTBA IUX 3€MEb PO3MOYABIIUCH Y
kinai XVIII  cropiyus, mBHIKO, NPaKTHYHO 3a CTO POKiB, NPHU3BIB IO CTPIMKOIO
NIEPETBOPCHHS 1X y Maibke cymuipHI arponanamadtu. [Ipu mboMy pPO3BUTOK piIbHHIITBA
BiZIOyBaBCsl 3HAYHO HEPIBHOMIpHO, 0a3yHOUMCh MEPUIOYEPTOBO HA AUISTHKAX, PO3TAIIOBAHUX
B3/I0BJK MariCTpaJlbHUX TPAaHCIOPTHUX IUIAXIB (pHC. 2).

3rigao Tabmuui 1, arporeHHe HaBaHTA)XEHHS HA MPHPOIHI CTENOBI E€KOCHUCTEMH
[TiBniunoro IlpuuopHOMOp’s Bxke Ha moyaTok XX CTOpIUYsl CSATajg0 3HAYHOTO PIiBHSL
[onoBHUMH HOTO acriekTamu Oylo HE CTUIBKH 3eMJIepOOCTBO, CTUIBKH TBAapHHHHUIITBO,
yCIaJKOBaHE BiJ aOOPUTCHHOTO HACEJICHHS 1 3HAYHO PO3BHHEHE 3a PaxXyHOK M’ SICHOTO
CKOTapcTBa 1 MOpiAHOrO KoHspcTBa. CymapHEe MOTONIB’Sl OCTaHHIX y MeEXax XepCOHCHKOT
ry6epHii y 1901 poui omintoBanocs y 1,1 mun. Ta 0,21 MJIH. roiiB BiANOBITHO, OKPIM SKHUX
Oymo i 1,5 muH. oBemp [4]. Bei mi TBapwHM 3HAXOMIUCH MPAKTUYHO HA IMIJIOPIYHOMY
BUIIACHOMY YTPHMaHHi, 0 B yMOBaX HEBEJIUKUX MPHUBATHUX TOCIOAAPCTB MPU3BEIO [0
Ha/IMIPHO1 TACOBHUIIIHOI IECTPYKIIii CTEMOBUX €KOCHCTEM Ta YaCTKOBOI Jlerpasalii mpupoaHol
POCJIMHHOCTI, B T.4. TIEPIIIOYEPTrOBO — YarapHUKOBOI.

Taoanms 1.
3MiHM MOKa3HUKIB PO30OPAHOCTI TEPUTOPIi CTENOBOT 30HU
[TiBHiuHO-3axigHoro IIpuyopromop’s Ha kiHens XIX nmovyarok XXI cropivyus
(3a y3aranpHEHUMH JaHUMHU Ha ocHOBI [10, 11, 12, 13])
Cryninp po3opaHoCTi TepuTOPIl
1887 p. 1912 p. 1971 p. 2015 p.

Tepuropis 52 % 68 % 86 % buzbko 90 %
CTEINOBOI 30HU

Po3Butok 3emiepoOcTtBa Ha TepUTOpii XEpCOHCHKOI TyOepHIi [0 cepeluHu
XIX cropiuust BimOyBaBcs MOCHTH MOBLIBHO 1 BiApi3HsABCA 3HauHUMU (25-29 %) mnomamu
OpaHKHM JIUIIE HAa TEPUTOPIi JIICOCTETOBUX 1 MIBHIYHO-CTENOBUX IOBITIB, TPYHTH 1 MPUPOIHI
YMOBU SIKMX JIO3BOJISUIM  PO3BUBAaTH 3€pHOBE BHPOOHUITBO. OOCArM OpaHKH B
Tupacnonscbkomy, CaBpaHchkOMYy, ['ONTsSHCEKOMY Ta €HM3aBETIPaICEKOMY MOBITaX BXKE ITiJT
qac 3acyxu 1874-1878 pp. ckmagamu g0 30-35 % mutomi. JlocuTh BeTUKiI MacHBH OpaHKH (10
40-43 % rmomnn) TakoX OYJIM 30Cepe/DKeHI HAaBKOJIO BeNMKUX MicT — Opmecu, Mukomaesa,
Xepcony, €nuzaBerrpany, AHaHbeBa TOWIO [4].

Ha mnouarok cromumincbkoi pedopmu B XepcoHChKiMl TIyOepHii B LIJIOMYy YacTka
opaHkH (pa3oM i3 BUHOTPaJHMKaMM Ta cajJaMH) He mepeBuinyBana 25 %, caraysmu 37 %
nuie B KiHIi 20-X pokiB MuHyjoro cropivus. [Ipu npomy 36epiranach 3arajibHa TEHISHIS
MEPIIOYEProBOr0 PO3BUTKY 3eMJIEpOOCTBA B TMIBHIYHUX 1 TMIBHIYHO-CXIAHMX YaCTHHAX
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PETIOHY, a 3eMJISIX PIYKOBUX JIOJIHH, a TAKOXK Y TUIAKOPHUX JUISTHKAX MDKPIYKOBUX PIBHUHHUX
BUCOYMH. banmkym 1 CXWIOBI JUISHKM TEpPHUTOpii, IJIaBHI, KaM’ SHUCTI Ta COJOHYAKOBI
YTBOPEHHS, Ha sKi nmpunaaano Maibxe 40 % miom, JIMIIAIKCh MACOBUILAMM 1 10 CEpeAMHU
MHUHYJIOTO CTOPIYYsl OpPaHIli MPAKTUYHO HE Mi1aBAINCH.

Ha novatky 50-X pokiB MUHYJIOTO CTOPiUYs 3HAYHI OOCSATH METIOpAaTHUBHHUX 3aXOIiB Ta
PO3BHTOK MEXaHI30BaHOTO 3eMiIepoOCTBa yXe IIBUAKO, NpakTU4HO 3a 15-20 pokis,
IPU3BEIH A0 PI3KUX TpaHCHOPMALIHHUX 3MIH NIPUIOPHOMOPCHKUX CTEIIB, IEPETBOPUBLIM iX
y TUNOBHIA arpoianamadT Mo3aidHoro tuiy. ['onmoBHUM (akTopom mectpykuii Crenmy cras
dakrop opanku, skuii Bxke y 1971 poui oxonus a0 80-83 % muioni, COpUYHMHUBIIN CYTTEBHIMA
nedIiIUT TPUPOTHUX MACOBHII Ta Pi3Ke BUIMIACHE MMEPECHABAHTAXKEHHS 3aJTUIIKOBHX CTEIIOBUX
OUIAHOK. OCO0JIMBO 1HTEHCUBHE arporeHHE HAaBAaHTAKEHHs CTAJIM BIJUYBAaTU CTEIO-IIOJIbOBI
TepuTOpii MIBACHHOI MiA30HU, sKi B cepeuHi 80-X pOKiB MUHYJIOTO CTOPIYYs SIBIISLTH COOOIO
CyLUIbHI ~arpoekocucteMu 3 He3HayHuMH (3-8 % mmomr [14]) «BKparuieHHAMUY
IHTpa30HAIBHUX O10TOIMIB. Y SKOCTI OCTAHHIX BHCTYIAIN PIYKH, TITHOOKI 0Ky, JTICOCMYTH i
IITYYHI JIICOHACA/KEHHS, COJIOHYAKU Ta KaM’ STHUCTI BIJICJIOHEHHsI, K1 3arajoM JI0 HasBHOTO
Yacy JUIIAIOTHCS €JMHAMHU pe3epBaTaMu MPUPOIHOT POCTHHHOCTI.

VY3arajgbHEeHHS JOCTYIHUX (aKTUYHUX JAaHUX 1100 BUIOBOTO Pi3HOMAHITTS CTEHOBOT
POCIMHHOCTI, TIEPIIOYEPTrOBO OPIEHTOBAHWX HA aHAJI3 YarapHUKOBOI POCIUHHOCTI,
JIO3BOJIMJIO IIPOBECTH IEPBMHHI PETPOCHEKTHBHI EKCKYpCH, «TJMOMHA» SKHX OOMexeHa
kinneM XVII cropivus, ame meprr JOCTOBIpHI ONMKCOBI MaTepiald BCE K BIIHOCATHCSA IO
yaciB cTonuIiHChbkoi pedopmu. Tak, 3a miteparypuumu ganumu [3, 5- 8, 11, 13, 15- 20], na
noyatky XX cropidyusi BUAOBUH CKJIAJ YarapHUKOBOI POCIMHHOCTI IMiBJEHHO-CTENOBOI 30HU
XepcoHChKOI TyOepHii 3araiom ckianaB 32 BUIH.

CrenoBi yarapHuku Oynu mpezcrtaBiieHi muraaiem crenoBum (Amygdalus nana L.),
kaparanoto kymooro (Caragana frutex (L.) K.Koch), 3inoBarTio rpanitHoto (Chamaecytisus
graniticus (Rehmann) Rothm.), apokom ckidpcekum (Genista scythica Pacz.), Burnero
creroBoro (Cerasus fruticosa (Pall.) Woronow) Ta ciuBoro kosrouoro (tepen) (Prunus
spinosa L.). Haii0inplne MOMMPEHHS 4YarapHUKH Majld Ha CXWIax OaloK — TJix
onHomaroukosuii (Crataegus monogyna Jacq.), skumosiocts Tatapchka (Lonicera tatarica L.),
Oapbapuc 3Buuaitnuii (Berberis wvulgaris L.), Opyciuna eBpomeiickka (Euonymus
europaea L.), kpymmua namka (Rhamnus dahurica Pall.), sxoctip mponocuuit (Rhamnus
cathartica L.), munmmaa cobada (Rosa canina L.) tomro. [To Geperam pidok 4acTo MOXKHA
Oyno 3yctpitu Bepou (Salix L.), Tamapuke ramysuctuii (Tamarix ramosissima Ledeb.).

AHaniTUYHE y3araJbHEHHS PETPOCIEKTHBHMX  MaTepiajiB 100  BUAOBOTO
PI3HOMAHITTSI YarapHUKOBOI POCIMHHOCTI MEPBUHHUX CTeMiB J[HICTpOBCHKO-J{HITPOBCHKOTO
MEXUpPIUYsl Ta aHAJOTIYHI 3a 3MICTOM 1 TEpUTOpPI€I0 Marepiajad BIACHUX JTOCITIJKEHb,
B1JI00pakeH1 Ha PUCYHKY 2.

SIk BUAHO 3 pe3ynbTaTiB AlarpaMm, BUAOBHUI CKJIaJ YarapHUKIB Ha TEPUTOpIT apuIHOI
MIJ30HUA MIAJIaBCsl JOCUTh 3HAYHMM 3MiHaM. Maibke BCl TEPBHHHO-CTETOBI YarapHUKH
ChOT'OJIHI 3HAaXOJAThcAd B crnuckax YepBoHOi KHUTH. PaHilie MmomupeHi 3apocTi MUTIAIIO
CTETIOBOT0, KaparaHu KYyIIOBOi, ChOTO/IHI 3HAXOASTHCS T/ 3arp030t0 3HUKHEHHS.

[ounHaroun 3 cepeuuu 80-X pOKIB MUHYJIOTO CTOJITTS, 32 YMOB 3pOCTal0401 apuan3ariii
3oHU CTemy, 0co0IMBO MOMITHOI B npuOepexHiit cmysi (Hakoneunuii 1.B, 2010), B Mo3aiuHOMy
arponanamadTi cyxo-crenoBoi 304 [liBHIuHO-3axinHoro IIpryopHoMop’st HaOyK MOMIMPEHHS
BUJIM 1 YTpYIIOBaHHS, SIKi 3arajioM He TUIOoBI A1 apuaHux cremiB [20]. Tak, B Oaratbox AUISTHKAX
JOCIiIHOT TepuTopii chopMyBaimn 1 MPOJOBXKYIOTh CBI PO3BUTOK HOBITHI YTpYIOBaHHS Ha
OCHOBI Me€30- Ta MeE30KCepO(ITHUX 4YarapHHUKIB 13 JOMIHYBaHHSIM MAacCJIMHKa BY3bKOJWCTA,
Kaparau, fiepesa 3Bu4aiiHa. OcoOaMBY yBary Ciijl MPUAUTATH MACIUHI BY3bKOJIMCTIN. 3aBASKU
HEBUOArIMBOCTI 70 TPYHTIB, MOCYXO- Ta COJECTIMKOCTI MaciMHKa OTpUMalia IepeBary y
KOHKYPEHLII{ 3a MiCLIe3pOCTaHHs Ta YKOPIHWIIACS B JIy4Hi Ta 3aCOJICHO-Ty4HI IIEHO3H.
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Buposmii ckian Buposmnii ckian
YarapHUKOBOI POCJTUHHOCTI YarapHUKOBOI POCTUHHOCTI
Ha noyatky XX cropivust Ha noyatky XIX cropiyus

9
0%

Puc. 2. 3MiHM BUAOBOrO CKJIAAy YarapHUKOBOI POCIMHHOCTI CyXO-CTEMOBOI MiJ30HU
[TiBriynO-3axigHoro Ilpuyopromop’s Ha mouatok XX i XXI crtopiuust (A — Opi€eHTOBHI
OLIIHKHM 32 ONKMCaMHM aBTOpiB; b — cydyacHi OLIHKM 3a pe3ylbTaTaMU BIACHUX JOCIIKEHb)

1 — Prunus spinosa L., 2 — Rosa canina L., 3 — Crataegus monogyna Jacq.,
4 — Rhamnus cathartica L., 5 — Ulmus minor Mill., 6 — Cerasus fruticosa (Pall.) Woronow.,
7 — Euonymus europaea L., 8 — Caragana frutex (L.) K.Koch, 9 — Elaeagnus angustifolia L.,
10 — Tanni Buan

[lepeBaskHa OUTBIIICTH 3a3HAYEHHUX BHJIIB ICHYE B CKJIa[l IMITyYHUX HACAKEHb
(;mico3axucHi cmyrH, Oaiipadni Haca/pkeHHs ). [IpupoaHe MOXoMKeHHS 30epiraloTh SIpyXKHI Ta
6ankoBi (ITOYrpynoBaHHS 3 JOMIHYBaHHSM INWMIIMHA co0aya, CiIMBa KOJOYA, TIJIOLY
OJIHOMATOYKOBOTO, 3piJIka TPAIUISIOTHCS CYIIJIBHI 3apOCTi MHUT/IAs CTEMOBOIO Ta BHIIHI
CTETOBOI.

BucHoBkHu

1. AXTUBHE CUTLCHKOTOCIIOJIAPChKE OCBOEHHS 3eMenb [liBnHS YKpaiHu, mpu3Beso 0
TpaHcopmanii Bcie€i mpupoaHoi pociauHHOcTi CTenmy Ta BTpaTH ii aBTEHTUYHOCTI, ane
CyYacHI YarapHMKOBi (iTOIEHO3M MO3ai4YHOTO arpojanamadTy CTIHKO yTPUMYIOTh Y CBOEMY
CKJIaJll IEpBUHHO-CTENOBE BUIOBE SI/IPO;

2. Ha Tepuropii apuaHo-cTenoBoi 30HH BIpoaoBx XIX-XX cropid cnocrepiraerscs
3arajibHa Me30(iTi3allis YarapHUKOBUX yrpyrnoBaHb. [Ipu 11bOMY KiTbKICTh BUIB CUJIbBAHTIB,
K1 Oyau TPUBHECEHHI Ha IO TEPUTOPitO st (HOPMYBAHHS JIICOCMYT 1 TPOTHUEPO3IHHUX
JiCOHAca/PKeHb, 3HAYHO TMEPEBMINYE KUIBKICTh Ta BHUAOBE PI3ZHOMAHITTS MEPBUHHUX
CTEMaHTIB, K1 1 paHiIlle KOHKYPYBaJIM 3a MICII€ Y CTEMOBUX JIaHAmadTax.

3. B yMoBax mocCTiifHOr0 aHTPOIOTEHHOTO MPECHHTY, HasBHI YarapHUKOBI yrpyHNOBaHHS
cyxux cremB IliBHiunoro IIpudopHOMOp’S, SIK YHIKQJIbHI 3aJIMIITKOBI ()OPMH TIPUPOIHOTO
010pI3HOMAHITTS, TOTPEOYIOTH MEPIIOYEPTOBOI OXOPOHH Ta JOCKOHAIOTO BUBUSHHSI.

[lepcnekTrBM MOJANBIIUX OCHTIDKEHb TIOB’SI3aHI 3 JIETAJIbHUM BCTAHOBJICHHSIM
CTPYKTYpPHU Ta 0COOMUBOCTEH (PYHKIIIOHYBaHHS YarapHUKOBHUX IIEHO31B IPUPOIHUX €KOCUCTEM
Ta arpoekocucreM IliBHiuHO-3axigHOoTO [IprmuopHOMOp 5.
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Summaru. Dmitruk Yu.G. Current status of Shrub communities of the arid-steppe subzone of
the Northern-West Black Sea Region

Intruduction. Unique plant complexes were formed as a result of long-term development in the
Steppe zone. Shrub thickets are one of the typical steppe landscapes. The steppe zone is one of the
most developed agricultural areas in the country. As a result, the natural communities were forced
into unsuitable lands for plowing and trey are on the verge of extinction. The study of all components
of steppe biodiversity is an important objective of modern research.

Purpose. Evaluation of shrubs species composition, existing in modern agricultural landscapes
dry steppe subzone territory between the Dniester-Dnieper.

Methods. The article presents the research data about shrub communities in mosaic
agrolandscapes during of 2014-2016. During this period, has conducted more than 25 different
seasonal expeditions and numerous route-accounting studies (total 1311 km) within south and central-
steppe subzones in area between Dniester-Dnieper. This accounting method used mainly vegetation
transect, placing it along the beams, ravines and gorges.

Results. The results of the initial stage of study of shrub vegetation on the territory of the North-
Western Black Sea Region are presented as a component of phytocenoses of the mosaic agrolandscape. The
general mesophytization of shrub groupings has been established, and the number of species of silvants that
were introduced in the 20th century into the region to form forest belts and erosion plantations is much higher
than the number and species diversity of primary steppes that previously competed for a place in the steppe
landscapes. At the same time, despite the profound transformation of the entire natural vegetation of the
Black Sea Steppe and the loss of its authenticity, modern shrub phytocenoses of the mosaic agrolandscape
permanently retain a primary-steppe species core in its composition.

Originality. For the first time we conducted integrated ecological researches oh shrub
components on the territory of the south and central-steppe subzones and were conducted a
compearative analysis of this vegetation.

Conclusion. The species composition and condition of shrub vegetation have changed over the
past 100 years. First of all, this is due to agricultural activities in this zone. The species composition
of shrubs is dominated by the more northern mesophyte species. Despite fairly tough competition,
shrub communities retain a primary-steppe species core.

Keywords: shrub vegetation, North-Western Black Sea coast, aridization.
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YIK: 616.2: 612.017 Ilyin V. N., Filippov M. M.,
Pastukhova V. A., Sosnovskiy V.V.

TRAINING OF THE ATHLETES WITH USE
OF HYPOXIC CONDITIONS

Introduction. High performance mountain training as a means of improving the functionality
of the athletes and sports results in all sports-related display of endurance athletes, proven by many
researchers in the field of sports physiology.

Purpose. Analyze and summarize the literature on the issues connected with training of the
athletes with use of hypoxic conditions.

Methods. Analysis of special scientific and methodical literature, which considers the
physiological mechanisms of the athletes adaptation to hypoxia.

Results. Generalization of the results of many studies on the problem of human adaptation to
high-altitude hypoxia, possible to distinguish between a number of coordinated adaptive mechanisms:
1) mechanisms, mobilization of which can provide sufficient oxygen to the organism, despite the
deficiency in the medium: hyperventilation; hyperfunction of heart, enabling the movement of the
lungs to the tissues of an increased amount of blood; 2) polycythemia corresponding increase oxygen
capacity; 3) the mechanisms that make possible a sufficient supply of oxygen to the brain, heart and
other vital organs, despite the hypoxemia, namely the expansion of arteries and capillaries of the
brain, heart, etc .; 4) decrease the diffusion distance for oxygen between the capillary wall and the
mitochondria of cells by formation of new capillaries and changes the properties of cell membranes;
5) increasing the ability of cells to dispose the oxygen concentration due to the increase of myoglobin;
increasing the ability of cells and tissue disposed of oxygen from the blood to form ATP, despite the
lack of oxygen; 6) increase anaerobic resynthesis of ATP by activation of glycolysis.

Conclusion. It has been shown that as a result of athletic training and continuous training
actions load of hypoxia in the body athlete occur various morphological and functional changes,
which determine the state of fitness of the athlete. It is very urgent is the need for continuous
improvement all around athlete training.

Keywords: athletes, training hypoxic, performance aerobic and anaerobic, morphological and
functional changes.

The posing of the problem. Modern sport is a type of human activity that poses extreme
stresses on the body systems and there is always a demand for development of the training tools
and methods to extend the functional capabilities of the functional body systems [1, 2].

There have been many advancements in athletics achievements around the world,
mainly due to: 1 — a sharp increase in the total amount of training hours; 2 — a sharp increase
in the volume of support and especially special training; 3 — increase in the percentage of high
intensity load with regards to the total load; 4 — the use of non-traditional means that increase
human performance [3-5].

The increase in the volume of high—intensity loads ensures maximum development of
the functional breathing system, aerobic and anaerobic capabilities [5, 6], but this possibility
is almost exhausted in the modern era of ultra high achievements.

More recentaly, unconventional methods have been used to allow athletes to fully
reveal the functional reserves of the organism and to surpass the previous levels of
achievements. This is achieved via: 1) use of equipment that allows for a combined
development of both physical strength and technique; 2) creation of conditions for use of
organisational forms of training, contributing to a more complete development of functional
resources and ensuring intense competition and psychological stress in training sessions;
3) adaptation to hypoxia and training in mid—mountain [7-9].

One of the main results of sports training is an increase in the overall physical and
specialised working capacities of the athlete to allow them to achieve high sports results. At the
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same time, certain qualities and abilities, especially physical ones, can be more effectively
developed using non-specific means and methods related to general and auxiliary training [2, 3].

At the same time, it has been shown that the successful construction of modern
training programs, including the use of non—specific means and conditions, can be ensured
only when taking into account the general biological patterns of adaptation and individual
approach to the development of various aspects of physiological functions corresponding to a
particular athlete’s characteristics [2, 10, 11].

A high level of functional readiness for a particular type of activity is not necessarily
accompanied by a high level of achievement in other areas. To improve general fitness
requires understanding of various factors of efficiency, which is optimal for a particular sport
specialization, and taking into account the individuality of the athlete. [2].

Often, the leading factors are defined as power indicators of functions, their
economization and effective mobilization. In some cases, only two main mechanisms of
increasing the capacity for work are distinguished: an increase in the upper redistribution of
the functions of various systems of the organism and the degree of their coordination, in
particular motor—visceral interactions. It is emphasized that it is the coordination of the
activity of the motor apparatus and visceral systems that plays a key role in the process of
long—term adaptation to the changing factors of the external environment and, in particular, to
intense muscular activity of a different nature [2, 12, 13].

Thereby, the process of adaptation to the load is defined as improvement and
adjustment to the physiological mechanisms of regulation leading to the increase in the ability
to use the body’s functional reserves. Therefore, the physiological essence of adaptation can
be generalized as the achievement of such a level of the organism’s state that is characterized
by the improvement of the mechanisms of regulation, the increase of physiological reserves
and the readiness for their mobilization [2, 9].

Therefore, during the analysis of regulatory mechanisms of adaptation attention is
focused on taking into account the sensitivity and stability of the body’s reactions to internal
environment shifts (homeostatic regulation) and external perturbing factors (for example,
functional tests). At the same time, the assessment of adaptation to physical exertion
concentrates on the intensity and severity of such reactions.

The high efficiency of high altitude training as a means of increasing the functionality
of athletes and results in all sports associated with the manifestation of athletes’ endurance
has been proved by many researchers working in the field of sports physiology [7, 14-16].
Therefore, studies of the effect of hypoxia on the athlete’s body in the face of intense
muscular activity have become very important in the modern era of ultra high sports
achievements.

Aim of the article is analyze and summarize the literature on issues related to hypoxic
exposure in the system of training athletes.

Methods
We preformed analysis of specialised scientific literature, which addresses the
problems of hypoxic exposure in the system of training athletes. The information files of the
search engines have been analyzed: Google, Yandex (www.yandex.ru) — 20 sites, the Catalog
of Russian Resources (www.aha.ru) — 30 sites, Alta Vista (www.alvista.com) — 40 sites.

Results and discussion
Training for hypoxia in sports is achieved through staying in mountainous
conditions or simulating similar conditions. At present, several variants of hypoxic
training are scientifically founded and introduced into practice. Two types of methods
should be distinguished: 1) for mountain conditions (low, medium and high mountains,
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altitude pressure chamber); 2) for conditions of normal atmospheric pressure [15]. In this
case, the method of cyclic hypoxic conditinos is often used, also known as interval
hypoxic training [17-21].

The success in numerous sports associated with endurance is determined by the
condition that arises when the body’s tissues are not sufficiently supplied with oxygen and the
effectiveness of the processes of adaptation to this state. Athletes of cyclic sports are faced
wiith the problem of hypoxia when performing at medium, long and super long distances.
Lack of oxygen significantly affects the quality of performances in such sports as figure
skating, rhythmic gymnastics and others.

In sports games, mainly at the end of half times, periods or matches, mistakes made by
players become too frequent and unexplained. However, these errors can be explained by oxygen
starvation of working muscles and depression of CNS players. Therefore, the main focus of
training athletes in many sports is on development of the training regimes aimed at improving the
structure of the body and providing oxygen delivery to working muscles [15, 22, 23].

Adaptation of the athlete to the conditions of high altitude hypoxia is a complex
integral reaction, in which virtually all the functional systems of the body are involved. At the
same time, integrated and coordinated reorganization of functions at the subcellular, cellular,
organ, systemic and organism levels is possible only through the reorganization of the
function of systems regulating integral physiological reactions [7, 24].

It is obvious that such adaptation is impossible without an adequate restructuring
of the nervous and endocrine systems that provide fine regulation of the physiological
dispatches of various systems [25]. Immediately after moving to the mountains, the
compensatory protective mechanisms are mobilized in the athlete’s body. The main
adaptation reactions are: increased pulmonary ventilation; increased cardiac output;
increase in hemoglobin; increase in the number of red blood cells; increase in erythrocytes
2,3—diphosphoglycerate (DPG) contributing to the removal of oxygen from hemoglobin;
increase in the amount of myoglobin facilitating the consumption of oxygen; increase in
the size and quantity of mitochondria; increase in the number of oxidative enzymes [7,
17]. Noticeable changes in the activity of various body systems are already observed from
an altitude of 1000-1200 m above sea level.

In particular, at an altitude of 1000 m VO2max is 96-98% of the maximum level
recorded at the sea level. With an increase in altitude, VO2 max systematically decreases by
0.7-1.0% for every 100 m. At an altitude of 2500 m, aerobic power is reduced by 10-12%,
3500 m — by 18-20% from the level recorded at the sea level. At the summit of Mount
Everest, the IPC level is only 7-10% of the maximum at the sea level. Staring at an altitude of
1500 m, a rise of every 1,000 m leads to a 9.2% reduction in oxygen consumption [26].

For people, who are not adapted to mountain conditions, the heart rate at rest and,
especially, when carrying out regular tasks can increase already at an altitude of 800-1000m
above sea level. Compensatory reactions are manifested clearly when performing regular
tasks. This is evidenced by the dynamics of increasing lactate concentration in the blood when
performing regular tasks at different heights. If a regular task at an altitude of 1500 m leads to
an increase in lactate by only 30% compared to the data obtained in the plain, then at an
altitude of 3000-3500 m it reaches 170-240% [7, 17].

Adaptation to the medium- and high—-mountain conditions happens in phases. There
are short-term and long—term adaptive reactions of functional systems and mechanisms that
are of primary importance for the sport of high achievements.

In the first phase (immediate adaptive reactions) hypoxic conditions lead to the
development of hypoxemia, which causes disruption of homeostasis and a number of related
reactions. First of all, the functions of the systems responsible for oxygen transport and its
distribution in the body are activated: hyperventilation of the lungs, an increase in cardiac
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output, expansion of the vessels of the brain and heart, narrowing of the vessels of the
abdominal cavity organs and muscles, etc. [13, 27]. In addition, in the first phase of
adaptation to hypoxic conditions, there is an increase in cardiac reactions and an increase in
pulmonary arterial pressure as a result of spasm of pulmonary arterioles, which provides locan
redistribution of blood and reduction of arterial hypoxemia [28].

Along with the increase in pulmonary arterial pressure, there is a significant increase
in heart rate and cardiac output, which is especially pronounced for the first days of stay in the
mountains. At an altitude of 2000-2500 m, the heart rate rises by 4-6 bpm, and the cardiac
output by 0.3-0.4 | / minl. At an altitude of 3000-4000 m, these changes can reach
respectively 8-10 bpm and 0.6-0.8 | / min [7].

After several days of stay in mountain conditions, the cardiac output returns to that at
the sea level, which is a consequence of the increased ability of the muscles to utilize oxygen
from the blood manifesting itself in an increase in the arteriovenous oxygen difference [10].
The volume of circulating blood also increases: during the first days of stay in the mountains
— as a result of reflex ejection from the depot and redistribution of blood, and after the first
few days — as a result of increased hematopoiesis [7].

In parallel with hemodynamic reactions, pronounced changes in external
respiration and gas exchange occur. The increase in pulmonary ventilation is noted
already at an altitude of about 1000 m, mainly due to a slight increase in the depth of
breathing. Physical loads make this reaction much more pronounced: standard loads at an
altitude of 900-1200 m above sea level lead to a significant increase in comparison with
the plain conditions of pulmonary ventilation due to both depth and respiration rates. The
increase in pulmonary and alveolar ventilation leads to an increase in pO; in the alveoli,
which increases the saturation of the arterial blood with oxygen. With an increase of an
altitude the reactions are clearly pronounced even among athletes trained and adapted to
the conditions of the mountains (Table 1).

Table 1
Indicators of the oxygen transportation system in trained men with maximum aerobic work
at sea level and after 2 weeks of stay in the mountains (Bulatova MM, 2008)

. Height, m
Variables Sea level 2300 2000
O2 partial pressure, mmHg:
in the inspired air 144 112 87
in the alveolar air 120 95 72
in the arterial blood 107 80 55
The difference between alveolar air and arterial blood 13 15 17
External respiration:
pulmonary ventilation, I/min, BTPS 165 175 200
02 ventilation equivalent 33 39 57
Blood:
blood volume, | 6,42 6,19 5,77
volume O2 content
in the arterial blood, % 15,5 16,8 13,5
in the mixed venous blood, % 1,8 1,8 1,8
Circulation:
cardiac output, n x min * 34,2 31,0 275
heart rate, bpm. x min " 190 180 170
systolic volume, ml 180 172 162
oxygen pulse, ml O2 x min ! 27 24 18
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The maximum aerobic capacity in the initial phase of adaptation is significantly
reduced and then remains low, despite a rapid and significant increase in hemoglobin
concentration. This is explained by two factors: 1) an increase in hemoglobin concentration is
accompanied by a decrease in the total volume of circulating blood due to a decrease in the
volume of plasma, which causes a decrease in the systolic volume; 2) the decrease in the
maximum heart rate in the mountainous conditions does not allow raising the level of
maximum oxygen consumption, despite the possibility of normalizing the volume of blood
plasma after 3—4 weeks of stay in the mountains [13].

The limitation of the maximum level of oxygen consumption is also largely
determined by the development of myocardial hypoxia, which is the main cause of a decrease
in cardiac output and an increase in the load on the respiratory muscles, which requires
additional oxygen [29].

One of the most acute initial reactions mountain conditiona is an increase in the
number of erythrocytes and hemoglobin (polycythemia). The intensity of this reaction is
determined by the altitude, the rate of ascent to the mountains and the individual
characteristics [24]. A few hours after the ascent, an increase in the concentration of
erythrocytes due to a decrease in the volume of blood plasma is observed because of the
increased fluid losses caused by low humidity.

Reticulocytosis begins the day after the ascent to the mountains, which is a consequence
of the increased activity of the bone marrow. On the second day of stay in the mountains, the
erythrocytes from the blood depots decay the formation of erythropoietin takes place, a
hormone that stimulates the formation of hemoglobin and the production of erythrocytes. In
addition, lack of oxygen in itself stimulates the release of erythropoietin [10]. The maximum
release of erythropoietin is achieved after 24-48 hours of stay in the mountains and then
stabilizes at a new level [30]. At very high altitudes, a significant increase in erythrocyte mass
can increase the blood viscosity so much that it will limit cardiac output [31].

Along with the above—described changes in the body systems that perform the oxygen
transport function, activation of the adrenergic and pituitary—adrenal systems develops in the
first phase of the stay in the mountains. This nonspecific component of adaptation plays a role
in the mobilization of external respiration and circulation, but at the same time it manifests a
pronounced catabolic effect, i.e. negative nitrogen balance, loss of body weight, atrophy of
adipose tissue, etc. [7, 13].

In addition, acute hypoxia, limiting the resynthesis of ATP in the mitochondria, causes
a direct depression of the functions of a number of body systems, primarily the higher
functions of the brain, which is manifested by impaired intellectual and motor activity [7].

The above—described combination of system mobilization constitutes a syndrome that
characterizes the first phase of an urgent but in many respects unstable adaptation to mountain
conditions [25].

In the first days of stay at medium altitudes, when performing standard physical
activities, an increase in anaerobic glycolysis and an increase in the level of lactate in blood
and muscle tissue were noted [32]. Two to three weeks after being in the mountains, the
intensity of glycolysis and the formation of lactate under the same loads decreases and
approaches the conditions at the sea level. Simultaneously, an increase in free fatty acids in
muscle tissue is observed [33] and metabolic regulation of energy supply processes is
improved [26].

In this transitional phase, sufficiently pronounced and stable structural and functional
changes in the athlete’s body are also observed. In particular, the adaptive polycythemia
develops and the oxygen capacity of the blood increases; the respiratory surface of the lungs
increases as well as the power of adrenergic regulation of the heart, the concentration of
myoglobin, the capacity of the coronary bed increases, etc. [7].
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The second phase of adaption (long—term adaptation reactions) is associated with the
formation of a stable adaptation, a specific manifestation of which is an increase in the
capacity and, at the same time, the more efficient utilisation of the respiratory and
cardiovascular systems, the growth of the respiratory surface of the lungs and the power of the
respiratory musculature and increase in the oxygen utilization rate from the inhaled air. There
IS an increase in the mass of the heart and the capacity of the coronary bed, an increase in
myoglobin concentration and the number of mitochondria in the myocardium, an increase in
the power supply capacity, etc. [7, 17]. It is important to take into account that adaptation in
all phases is faster and more effective for people who have experience in mountain and
artificial hypoxic training [3].

Biopsy studies have made it possible to establish the basic reactions characteristic of
the stable adaptation of muscle tissue. Just a 4-5 weeks stay in the highlands leads to
pronounced changes in the muscles of the participants of the alpine climbing: decrease in the
area of the muscles and the area of the BS fibers, and especially the MC fibers and increase in
the number of capillaries per 1 mm2 of muscle tissue [10]. This promotes the extraction of
oxygen from the blood by working muscles. This adaptation reaction manifests itself for a
fairly long time after returning from the mountains, facilitating the transport of oxygen to the
muscle tissue. Athletes, who specialize in sports of speed—strength types, should know that in
the mountains there is a certain degree of risk of reducing muscle mass [7, 13].

An important manifestation of sustainable adaptation is the significant economization
of body functions. There are two independent adaptaions. The first is due to the
economization of functions due to an increase in the functional reserve of the heart, an
increase in the oxygen capacity of blood and the ability of tissues to utilize oxygen, etc. The
second adaptaion is due to a decrease in the basic metabolism and use of oxygen by tissues, as
well as a decrease in the consumption of oxygen by the heart, Highlander—Aboriginal, but
inherent in the inhabitants of the plains, adapted to mountain hypoxia [7, 34].

In the transitional and third (stable) adaptation phases, the response of the circulatory
system to hypoxia decreases as other adaptive mechanisms develop: erythropoiesis
strengthening, shifting the hemoglobin dissociation curve to the right, increasing ATP
synthesis, increasing the activity of respiratory enzymes in tissues, increasing tissue
vascularization, increasing the permeability of peripheral capillaries, and increasing the
density of capillaries and mitochondria in skeletal muscles [7].

The stay of the inhabitants of the plains in the mid—mountain and high mountains
conditions leads to an increase in the number of erythrocytes and the concentration of
hemoglobin, which underlies the substantial improvement in the supply of oxygen to tissues
[35]. The oxygen capacity of the blood increases with increasing altitude. At sea level, it is
17-18.5%, at an altitude of 1850-2000m — 20-22%, at an altitude of 3500-4000 m —
25-27.5% [25]. The dissociation curve of oxyhemoglobin shifts to the right, which is
primarily due to a decrease in the affinity of hemoglobin to oxygen with a decrease in the pH
of the blood. Oxygen from oxyhemoglobin is released more easily, and despite the reduced
oxygen gradient between arterial blood and tissues, oxygen content in tissues rises [36].
A few weeks of stay at an altitude of 4000-4500 m can cause an increase in these indicators
to a level characteristic of permanent inhabitants of the areas located at an altitude
of 3000-3500 m above sea level [37].

Among the factors that ensure an increase in working capacity and maximum oxygen
consumption as a result of stay and training in the mountains, vascularization and the
associated increase in capillary blood flow in the muscles are among the most important [13].

Similar changes occur in the brain, which has the highest sensitivity to lack of oxygen.
Long stay in the mountains leads to a significant increase in the number and extent of cerebral
capillaries, contributing to increased blood supply to the brain [7].
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The adaptive reactions of respiratory function and gas exchange in the second and
third stages are as follows: breathing becomes less frequent and deeper than the reactions
noted in the first phase of adaptation. 1-minute breathing volume also decreases somewhat,
but does not exceed the normal rate; Respiratory alkalosis is eliminated; there is an increase in
chest excursion and there is a steady increase in all pulmonary volumes and capacities, as well
as in the proportion of alveolar ventilation in the 1-minute respiration volume [26].

Stable adaptation to hypoxia is also associated with significant changes in the
capabilities of the central and peripheral parts of the nervous system. At the level of the
higher sections of the nervous system, this manifests itself in increasing brain resistance to
excessive stimuli, conflict situations, increasing the stability of conditioned reflexes,
accelerating the transition of short—term memory to long—term memory [7].

At the level of vegetative regulation, stable adaptation is manifested, for example, in
the increase in the power of adrenergic regulation of the heart, expressed in hypertrophy of
sympathetic neurons [38], an increase in the number of sympathetic fibers in the myocardium,
as well as an increase in intensity and a decrease in the duration of inotropic response of the
heart to noradrenaline [39]. This phenomenon is combined with a decrease in the myogenic
tone of the vessels and a decrease of their reaction to noradrenaline [25].

Such changes in adrenergic regulation of the heart and vascular bed provide a situation
in which the increase in cardiac output during behavioral reactions is, firstlu, more quickly
realized and completed, and secondly, accompanied by a smaller increase in blood pressure,
i.e. in general, it is more economical [7].

Training in mountain conditions helps to increase the body efficiency. Just 5-8
hours of active load during the first three days of stay at an altitude of 2500 m lead to an
increase in the oxygen capacity of the blood, as well as the diffusion of oxygen into
muscle tissue [40, 41]. This is clearly evident in the analysis of the heart rate when
performing standard test programs on different days of training in the mountains. In the
first 3—4 days of the acclimatization period, the heart rate is increased by 3—8% compared
to the conditions of the plain.

By the end of the first week, the acclimatization process is completed and the heart
rate is set at a level close to that noted in the plain conditions. However, after a week of
training, despite the increase in the speed of movement, athletes have a decrease in heart rate,
and ventilation and oxygen consumption [7, 42]. The fact that training in mid—mountain
conditions is a powerful factor in increasing the efficiency of the functioning of the body of
athletes is evidenced by data on a reliable decrease in the oxygen cost of passing the marathon
distance with standard speed after a 12—-week training in the mountains [43].

The generalization of the results of numerous studies carried out on the problem of
human adaptation to the conditions of high altitude hypoxia made it possible to single out a
number of coordinated adaptive mechanisms: 1) mechanisms whose mobilization can ensure
sufficient supply of oxygen to the body despite its deficiency in the environment:
hyperventilation; hyperfunction of the heart, providing movement of an increased amount of
blood from the lungs to the tissues; 2) polycythemia and a corresponding increase in the
oxygen capacity of the blood; 3) mechanisms that make possible the sufficient supply of
oxygen to the brain, heart and other vital organs, despite hypoxemia, namely: the expansion
of the arteries and capillaries of the brain, heart, etc.; 4) reduction of the diffusion distance for
oxygen between the capillary wall and mitochondria of cells due to the formation of new
capillaries and changes in the properties of cell membranes; 5) increase in the ability of cells
to utilize oxygen due to the increase in myoglobin concentration; increase the ability of cells
and tissues to utilize oxygen from the blood and form ATP, despite the lack of oxygen; 6) an
increase in the anaerobic resynthesis of ATP due to the activation of glycolysis, evaluated by
many researchers as an essential mechanism of adaptation [25].
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Incorrectly constructed training in mid-mountain and high—-mountain conditions
(ultra—high loads, irrational alternation of work and rest, etc.) can lead to excessive stress, in
which summation of the effects of mountain hypoxia and hypoxia load can lead to reactions
characteristic of chronic mountain sickness [7].

Especially the risk of mountain sickness increases with excessive physical loads in
high altitude conditions at an altitude of 2500—-3000 m and more [44, 45]. It should not be
thought that a high level of adaptation of athletes to mountain conditions and their frequent
stay in the mountains are a powerful preventative against the occurrence of mountain
sickness. The disease can also occur in high—qualified athletes with extensive training in the
middle and high mountains, as they tend to begin intensive training without the necessary
preliminary adaptation [40, 46].

Prevention of mountain sickness is facilitated by preliminary artificial hypoxic
training, stay in the pressure chamber and stepwise ascent to the highlands. To eliminate the
symptoms of mountain sickness, it is possible to use special medicine (according to the
doctor’s indications) or move to a lower altitude.

It should be noted that the time needed to achieve sustainable adaptation is determined
by many factors. Other things being equal, adaptation occurs more quickly in people who are
regularly under conditions of artificial or natural hypoxia. Athletes, adapted to the endurance
load, adapt to the mid—mountain and high-mountain conditions faster than those who are not
physically active.

Increasing the altitude (within certain limits) stimulates adaptive reactions and
accelerates the adaptation process; The process of adaptation is much faster for people who
are physically active [47]. To achieve the maximum values of the volume of circulating blood
and the mass of circulating erythrocytes at an altitude of 3200 m, about 40 days are necessary
without special training [48]. However, depending on the factors listed above, this period can
be reduced by a factor of 1.5-2.

The same factors determine the length of the period during which the achieved level of
adaptation is preserved. Athletes well adapted to hypoxic conditions, with a certain training
regime and the use of artificial hypoxia sessions are able to maintain the level of reactions
achieved in the mountains 30—40 days or more after moving to the conditions of the sea level.
With a one—off training g in the mountains, the number of red blood cells, for example,
returns to the baseline level after 9-12 days. When hypoxic training is carried out regularly
for many months, its effect persists after 40 days or more after the termination of such
training. This also applies to such indicators as maximum oxygen consumption, oxygen
consumption at the level of anaerobic metabolism, etc. [49].

Moving athletes to the mountains dramatically affects their physical performance and
leads to a more pronounced reaction of the body’s functional systems to standard loads. For
example, a decrease in working capacity under standard loads in hypoxic conditions causes an
unequal reaction from the power supply of highly skilled cyclists. In some of them, a sharp
decrease in the speed of work at an altitude of 3000 m is accompanied by a significant
increase in the concentration of lactate in the blood (up to 67 mmol / 1). This indicates the
need to take into account the individual characteristics of the athlete and, on this basis, the
individual approach is needed when planning training in the mountains.

The duration and effectiveness of acclimatization of athletes to the conditions of
mountains depends on a large number of factors and can vary within fairly wide limits,
depending on the age and qualifications of the athletes, the specifics of the sport, the
experience of hypoxic training, and the characteristics of the training process preceding the
ascent to the mountains. Of great importance is a full preliminary rest: starting training in the
mountains is necessary in a state of complete recovery of the physical and mental capabilities
of the athlete after previous training and competitive loads. In the event that mountain training
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begins in conditions of under—recover, the process of adaptation to hypoxia slows down
considerably, therefore, as a rule, 5-7 day-old recover microcycles are planned before
moving to the mountains [7, 47].

The process of acclimatization also slows down in the event of the mountain training
regime being significanlty different from a training regime at sea level. The acceleration of
the accilimatisaion process is facilitated by a variety of aerobic exercises, including non—
specific ones [7, 47].

The period of acclimatization varies in a wide range — from 3-5 days and 10-12
hours of active load to 10-12 days of active load. These fluctuations are due to a number
of reasons. First, the amount of total mountain training accumulated by athletes who
regularly train in the mountains enables them to develop the ability to adapt quickly to
new conditions and be able to enter the usual training mode 1.5-2 times faster than
athletes of the same qualifications who arrived in the mountains for the first time [50].
Equally important for accelerating the processes of acclimatization is the practice of
applying artificial hypoxic training conducted in sea level conditions during the weeks
immediately preceding training in the mountains. Two—week of such pre-training in
conditions of artificial hypoxia with a total load of 20-30 hours can dramatically
accelerate and facilitate the process of acclimatization [7].

There are data indicating the need for much longer acclimatization of athletes
specializing in sports requiring endurance [51-53]. If the altitude is 1200-1500 m above sea
level, acclimatization requires at least a week, 2000 m — a month. However, the experience of
mountain training of high—class athletes indicates that these terms are clearly overstated.
Sportsmen of the highest qualification pass the acclimatization period much easier compared
to athletes who are significantly inferior to them in their skills, training and competitive
experience [7].

Recovery processes for young athletes, as well as for non—adapted adult athletes, are
much slower in comparison with older high—qualified athletes who regularly train in
mountains [7]. For example, after a standard load, the duration of restorative reactions
according to HR, oxygen consumption, oxygen debt repayment in adult athletes adapted to
the mountains, is 25-35% shorter compared to older athletes not adapted to mountains, and by
30-45 % — compared with young athletes. Such significant differences are largely due to the
different reaction of the athletes of these groups to the respective standard loads. However,
even when the athletes are offered absolutely identical loads (increasing the concentration of
lactate in the blood to 6.5 mmol / I in all groups), the adapted adult athletes recover by 15-20
and 25-35% faster than the unadapted adults and young athletes, respectively [54].

When it comes to the appropriate altitude at which training should be conducted, it is
necessary to take into account the tension existing between the effect of mountain hypoxia on
the respiratory, circulatory, blood systems and, in general, the body’s ability to provide
energy for aerobic and aerobic—anaerobic work and conditions for effective improvement of
technical-tactical, speed-strength and special mental components of preparedness. While
mountain training can be highly effective for improving the capabilities of the various links in
the energy supply system, in relation to the most important components of technical and
tactical skill and a number of important components of physical and mental fitness, a
significant reduction in the intensity of training and its total volume inevitable in high
mountain conditions is a negative factor [7].

Therefore, the choice of optimal altitudes for training in mountain conditions should
be determined to a large extent by the specifics of the sport. Experience, as well as results of
scientific research show that runners for long distances and marathon runners can periodically
train at an altitude of 5300—-4000 m. For rowers, swimmers, runners for medium distances and
skaters the most appropriate altitude lies in the range of 1600-2200 m. Athletes specializing
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in speed—power, hard—coordinate and game types, can use bases for mountain training located
at altitudes of 1200-1600 m [47, 55, 56].

In practice, training in mountain conditions is most often carried out at altitudes of
2000-2700 m above sea level for at least 2—3 weeks, which allows athletes to achieve high
results in competitions held on the plain. Modification of this type of training is a technique
that reflects the concept of "living on top — to train below" when athletes are constantly in
medium or high mountains, and train at an altitude of 1000 m or less [15, 57].

Continuous stay of athletes who are well acclimatized to mountain conditions at the
sea level gradually leads to the disappearance of structural and functional adaptive changes in
the body. First of all, there are changes in the respiratory system: breathing adaptation
reactions disappear within a few weeks. The changes in the blood system last a little longer —
an increased amount of erythrocytes and hemoglobin content, an oxygen capacity of the
blood. Increased vascularization of tissues can persist for 2-3 months [25].

The duration of acclimatization at sea level after a stay in the mountains, as well as re—
acclimatization to mountain conditions, depends on many factors and can fluctuate widely.
For some individuals, the process of readaptation to mountain conditions may not be
completed even after 6 months after moving to sea level. For others, at the end of the second
month, the main effects of staying in the mountains disappear altogether [7].

The positive impact of mountain training on the functionality of athletes and their
athletic performance is not immediately apparent after returning from the mountains. Perhaps
this is due to the need to adapt the muscular system, that is the training of muscles in new
(with higher atmospheric pressure) conditions [15]. A certain period of re—acclimatization is
required, the duration of which depends on the individual characteristics of the athlete’s body.
Approximately 50-60% of athletes in the first few days (no more than 3-4) are able to show
high results and demonstrate high performance in special tests. After this, a fairly long phase
(5-6 days) of reducing the functional capacity of the athletes’ organism may occur. In the
remaining 40-50% of athletes, this phase occurs immediately after returning to the sea level
conditions, which can last up to 6-8 days or more [8]. During this time, participation in
important competitions, exercises with extreme loads and exercises of a special-preparatory
character, which demands the maximum capacity of the athletes’ organism, are not
recommended [7].

After the end of the phase of reduced functionality, a lagged effect of mountain
training manifests itself, which depending on an individual can develop over the next 8-12
days. The maximum values of oxygen consumption are usually recorded 3-4 weeks after
returning to sea level conditions [13]. Depending on the features of the construction of the
training process during these days, the peak of the functional capabilities and performance of
athletes falls on 20-25 days after returning from the mountains [8].

After 30-35 days after returning from the mountains, the first signs of de—daptation
are noted, which primarily affect the functions of blood circulation, breathing, blood, the
system of oxygen utilization by tissues, etc. [8]. It is noted that the more pronounced the
effect of the mountain preparation is, the earlier signs of deadaptation appear [7].

The timing of deadaptation and the intensity of the weakening of the functional and
structural rearrangements in the athlete’s body, achieved as a result of moutains training
largely depend on the specific nature of the sport, the experience of hypoxic training and the
nature of the training after returning from the mountains. Athletes who specialize in sports
associated with endurance (stray run, cycling (highway), skiing and biathlon) retain the level
of adaptation achieved in the mountains 20—40% longer compared to athletes specializing in
martial arts or games. Adaptive reactions persist significantly longer (in 1.5-2 times) among
athletes using hypoxic training (natural and artificial) regularly, compared with athletes using
training in the mountains occasionally. Using training exercises of a hypoxic nature can
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significantly postpone the process of de—adapting. The same effect follows from the inclusion
of artificial hypoxic training in the training process [50, 58].

Conclusions

1.1t is shown that as a result of hypoxia training there are various morphological
and functional changes that influence the athlete’s fitness. At the same time, it is very
important to constantly improve all aspects of the athlete’s training. Along with the
further development of traditional methods for the comprehensive training of athletes, the
development and use of non-traditional means and methods aimed at expanding the
boundaries of the athlete’s body, its aerobic and anaerobic productivity, which largely
determine the level of efficiency, is becoming increasingly important.

2.The problem of training and competition of athletes in mountain conditions
attracts wide attention of specialists in the field of sports. Modern sport of higher
achievements has become a field of activity in which studies of the influence of hypoxia
on the athlete’s body in the conditions of intense muscular activity are being carried out
most intensively. The high efficiency of moutain training as a means of improving the
functionality of athletes and results in all sports associated with endurance has been
proven by many researchers working in the field of sports physiology. However, much
less work has been devoted to the training of non-endurance athletes (power, speed—
power, complex coordination sports, martial arts) in mountainous conditions. In addition,
insufficient attention is paid to the studying of individual characteristics of adaptation to
hypoxic conditions, in particular, characteristics related to the type of central nervous
system and vegetative homeostasis.
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cnopmcmem'e 3 GUKOPDUCMAHHAM 2INOKCUYHUX ymoe

Axmyansvuicms. Bucoka epexmuenicmov 2ipcbkoi  nideomoeku sK  3ac00y  nioGUUeHHs.

@DYHKYIOHATIbHUX MOMNCIUBOCHEL CHOPMCMEHI8 | CHOPMUBHUX De3yIbmamié y 6Cix 6udax chopmy,
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NO8 SI3AHUX 3 NPOSBOM GUMPUBANOCTI CNOPMCMEHI8, 008edeHa bazambMa OOCHIOHUKAMU, U0
npayowoms 8 2ay3i cnopmusHoi Qizionoaii.

Mema cmammi. Ilpoananizysamu i y3aeareHumu OaHi aimepamypu 3 HUMAaHb, NO8 SA3AHUX 3
ni020MOBKOU CHOPMCMEHIB 3 BUKOPUCHAHHBIM 2IHOKCULHUX YMOS.

Memoou. Ananiz cneyianbHoi HAYKOBO-MemMOOUUHOI Nimepamypu, 6 sKIlU po32isa0aromvcs
izionoeiuni mexanizmu 3 BUKOPUCMAHHAM 2INOKCUYHUX YMO8.

Pe3ynomamu  ma 002060penna. Y3acanvHenHs pe3yabMamie  UUCTEHHUX  OOCHIONCEHD,
npogedeHux 3 npobremu adanmayii IHOOUHU 00 YMOE GUCOMHOL 2iNOKCIl, 003601UN0 BUOLTUMU PSO
KOOPOUHOBAHUX MINC COOOI0 NPUCMOCYBATbHUXMEXAHI3MIB: 1) MmexaHizmu, moObinizayia AKux moorce
3abe3nequmu OOCMAMHE HAOXOO0JCEHHS KUCHIO 6 Op2aHizM, He3sadcaiouu Ha Oediyum tioco 6
cepedosuwyi: cinepgenmuanyis, 2cinep@yukyis cepys, wo 3abesneyye pyx 6i0 JieceHie 00 MKAHUH
30inbUenol Kinbkocmi Kpogi, 2) noauyumemust i 8iON0GioHe 30inbUieHH KUCHEBOI EMHOCMI KDOBI,
3) mexanizmu, AKi pOOIANMG MONCIUSUM OOCMAMHE HAOXOONCEHHS KUCHIO 00 MO3KY, Cepysi ma [HUUX
JHCUMMEBO  BANICTUBUX OP2AHIG, HE38aNCAIOYU HA 2iNoKceMilo, a came: po3WUpenHs apmepit i
Kaninapie MosKky, cepys ma in.;, 4) smeHuienHs ouy3itino2o 6i0cmani Ojisi KUCHIO MIJNC KANIAPHOT
CMIHKON | MIMOXOHOPIAMU KAIMUH 34 PAXYHOK YMEOPEHHs HOBUX KANIApIe I 3MIHU 81acmusocmell
KAIMUHHUX MeMOpar, 5) 30i1biueHHs 30amHOCmi KIIMuH YmMuizyeamu KUCeHb 6HACAIO0K 3DOCHAHHS
KOHYeHmpayii Mio2no0iny, 30i1buenHs 30amHOCmi KIImuHl i MKAHUH YMULizyeamu KUceb 3 Kpoei i
ymeoprosamu AT®, nezgadxcarouu Ha b6pak KucHio, 6) 30invuenHs anaepobrozo pecunmesy AT 3a
PAXYHOK aKmMueayii 21iKonizy.

Bucnoeku. Ilokazano, wo 6 pe3yibmami CHOPMUBHOL NIO2OMOGKU [ NOCMIUHO20
MPeHy8aIbH020 Oii 2INOKCII HABAHMAICEHHS 8 OP2AHI3MI CNOPMCMEHA 8i00Y8AOMbCA PISHOMAHIMHI
Mopghonoziuni ma QyHKYIOHANbHI 3MIHU, AKI BUHAYAIOMb CMAH MPeHO8aHocmi cnopmcemena. 1lpu
YbOMY GelbMU AKMYATbHUM € HEeOOXIOHICMb NOCMIUHO20 800CKOHANICHHS 6CIX CMOPIH NI020MOBKU
cnopmcemena.

Kntouoei cnosea: cnopmcmeHu, mMpeHy8aHHs 2UNOKCUYHe, Npaye30amuicms aepooHa i
aHaepooOHa, sMiHU MOPGON02TUHT MA PYHKYIOHATLHI.

HauionaabHuii yHiBepcuTeT Qi3M4HOr0 BUXOBAHHS i cIOPTY YKpaiHU

OnepxaHO pelakili€ro 07.04.2017
[Tpuitasaro no myOmikamii 23.11.2017
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YIK: 612.35:612.357.1:612.26 Jepagsucbka 0. A., PemeTHik €. M.,
Beceabcbkmii C. I1., Anuyk II. 1.

3MIHU HAIIPYKEHHS KUCHIO B IIEYIHII
TA ii JKOBUOCEKPETOPHOI ®YHKIIII,
3YMOBJIEHI HONEPEJHUKOM CIPKOBOJIHIO L-IIUCTEIHOM

Cneyugiunoro ¢QyHKyiero newinku € cekpeyis HcO8Yi, CUHMe3 I MPAHCHNOPM OKPEeMUX
OP2AHIUHUX KOMNOHEHMI8 KO0i Oe3n0cepeonbo N8 'a3aHi 3 pieHeM aKMUBHOCI MKAHUHHO20 OUXAHHSL
6 3anosi. Hozo moodynamopom moxce 6ymu aminoxucioma L-yucmein — nonepeoHux 2azo6020
mpancmimepa cipxosoouto (H,S), 30amnoco eniueamu Ha noCmavanus KUCHIO 00 NEYiHKU 3 KPO8 10
ma Ha obminHI npoyecu 6 Hilu. Tomy memorw pobomu 6yno docrioumu enaue L-yucmeiny Ha pigens
HANPYJ#CenHsl KUCHIO 8 NAPEeHXIMI NeyinKy ma 3 ’Acy8amu 38 30K Yb020 NOKA3HUKA 3 OUHAMIKOIO 3MiH
KOHYeHmpayill sHcoeuHux Kuciom i ainidie y xcogui wypie. B pe3ynbmami HAuwio20 OO0CAIOHCEHHs
BCMAHOBIEHO, WO BHYMPIUWHbONOPpMALbHE 88e0eHHA L-yucmeiny y 003i 20 me/ke 3yMOGI0E NOCULEHHS
PAOY  KUCEHBL3ANCHCHUX OIOCUHTMEeMUYHUX NpOoYecié y neuinyi, makux sAK Cuume3s maypoxonesoi
KUCIOMU MA CYMIiui maypooe3oKCuxonesoi i maypoxeHo0e30KCUxonesoi KUciom, 3 OOHOUACHUM
OKUCHEHHAM BIIbHUX JHCUPHUX KUciom ma mpueniyepuois. Ilpu yvomy 6i00ysaemuvcsa naodinHs pieHs
nanpyoicents Oy 8 NnapeHximi neyiHKu.

Knrouoei crosa: newinka, 2coeu, HanpyicenHs KUcHio, L-yucmein, dcosuni Kuciomu, ainiou
JHCOBUI.

IlocTanoBka npodiaeMu. AHAJI3 OCTaHHIX JociailkeHb i myOsikamiii. [Teuinka —
noJipyHKIIOHATBHUA OpraH, OUTBIIICTh CHHTETHYHHX MPOIECIB y sKii BigOyBaeThCs 3a
3pOCTaHHS IHTEHCHUBHOCTI TKAaHMHHOTO JuXaHHA. Bigomo, 1o yMOBHO He3aMmiHHa
CIpKOBMICHa aMIHOKHCIIOTa L-IIMCTETH € MOMEepeTHUKOM Tra30BOTO TPAaHCMITEpa CipKOBOIHIO
(H2S), sikmii 31aTHU BIUIMBATH HA KUCHEBUI romeoctas y medinmi [1, 2, 3]. Paszom 3 Tum,
Taka crnenudiuHaa (YHKIiS TEYIHKH SK CEKpellis >KOBUl BKIIOYAE PSI KHCECHB3AICKHHUX
IpPOIIECiB, a CaMe CHHTE3 1 TPAHCHOPT ii OKPEeMUX OpraHiuHUX KOMIIOHEHTIB Oe3MocepeHbO
MOB’SI3aHUX 3 pIBHEM 3a0€3ME€YEHHs] JaHOTO OpraHy KHUCHEM Ta HOro CHOXKUBaHHSAM [4].
Panime Hamu Oysa moka3aHa 3JaTHICTh CIPKOBOJHIO IiIBUIIYBAaTH PIBEHb KPOBOIOCTAYaHHS
MEYIHKH, a, OTXKeE, 1 30UTbITYBaTH HAJAXOHKEHHS 10 Hel kKucHio [5]. Tomy mMeToro pobotu Oyio
JOCTIIUTH BIUIUB L-1MCTeIHy HAa Hampy)XeHHS KUCHIO B TKAaHUHI MEYIHKH Ta 3’sCyBaTH
3B’S130K LOTO MOKAa3HUKA 3 JAMHAMIKOIO 3MIH KOHLEHTpPAlLid >KOBYHMX KHCIOT 1 JIMIJIB Y
JKOBUI ITYPiB.

Marepiaau Ta MeToaHn

JlochikeHHsT TNpPOBEAEHI In VvivVo B yYMOBaX TOCTPOro €KCHEpUMEHTY Ha
19 naGoparopHux mypax wmacoro 250-300 1, HapKOTH30BaHMX TIONEHTAJIOM HATPIO
(70 mr/kr) abo yperanom (1 r/kr). Hampyxenus kucHio (pOz) B HapeHXiMi MNEUYiHKH
IypiB  peecTpyBaiu 3a jomoMororo momsiporpadga LP-9  (YexocnoBauumHa) Yy
XPOHOAMIIEPOMETPUIHOMY pexuMi mpu (ikcoBaHiii Hampysi — 0,6 B, BukopuctoByroun 2-3
HNOKPUTHX CKJIOM IUIATHHOBUX (1HAWKATOPHHX) €IEKTPOIHU, PO3TAIIOBAHUX Y PI3HUX IIISTHKAX
neviHKu. SIK 1HAU(QEepeHTHUI BUKOPHCTOBYBAJIM CTAHIAPTHUN KaJlOMENbHUN €JIeKTPOJ BiJ
pH-metpa. KaniOpyBanu enexktponu 3a MeToaukor bepe3oBcekoro [6]. Bei mokasHuku
3anucyBaiiv Ha peectparopi HO71.6M.

Konnenrpauii ~ *OBYHMX  KHCJIOT  (TaypoxOjeBOi ~ KHUCIOTH  Ta  CyMilli
TaypOJE30KCHXO0JIEBOT 1 TAYPOXEHOE30KCHXOIEBOT KACIIOT) 1 JITI/IB KOBY1 (BITBHUX KHUPHUX
KHUCIIOT Ta TPUTIIILEPHUAIB) BU3HAYAIM METOAOM TOHKOIIAapoBoi xpomatorpadii [7]. [Ipobu
JKOBYI1 JI71s1 O10XIMIYHUX JTOCHTIKEHb 30Upaiyl MPOTIroM 3-X TOAWH rocTporo gocmimy. licas
BiI0OpY mepiioi MiBrOAMHHOI NpoOM (BUXITHUM piBeHb) TBapuWHAM JIOCIIAHOI TpyNnu
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BHYTPIIIHBOTIOPTAIBHO OoyfocHO BBOAmIM L-muctein (Sigma, USA) y mo3i 20 mr/kr, a
nrypaM KOHTpoJibHOI rpymu — izionoriunuii pozuud (ITAT “Tammudapm™, Ykpaina) i3
po3paxyHKy 1 MII/KT, 1 TIpOMOBXYBaIM 30MpaTh HACTYMHI S5 MIBrOAMHHHX NPOO >KOBYI.
KinpkicHe BHU3HAUEHHS OKPEMHX OpraHIYHMX KOMIIOHEHTIB JKOBYI 3[ifiCHIOBaIM 3a
JIOTIOMOT0r0  BiTuM3HsIHOTO JeHcutomerpa JIO-1M (A=620 HM) 3a KamiOpyBaJIbHUMH
KPUBUMH. IX KOHIIEHTpaIi10 y Ipodax 5K0BUi po3paxoByBaiu y MIr%.

Craructuuny o0poOKy naHux npoBouin 3 Bukopuctanusam makety STATISTICA 7.0
(Stat—Soft, USA). Biporizaumu BBaxkanucs BigmiHHOCTI ipu p<0,05.

Pe3ysbTaTn Ta 00roBOpeHHs

BuxigHuii piBeHb HaNnpyXeHHS KHCHIO B MapeHXIMi MEYIHKH MiAAOCTIIHUX IIypiB
CTAaHOBMB B cepeaboMmy 46,2423 ™M pT.cT. BHyTpimHbOMOpTaNbHE BBEACHHS
L-mucreiny y n031 20 Mr/kr 3yMOBUJI0 MakcumanbHe maginHsa pO, B medinmi Ha 46,8%
(p<0,01) mopiBHsIHO 3 BUXigHUM piBHeM Ha 65 xBunuHi gocuiny (Puc.l). ikaBo, mo mi
pe3yabTaTH, Ha MEepUINil MOTJsA, HE Y3TOKYIOThCS 3 OTPUMAHUMU HaMU paHille TaHUMHU
IpO 3pOCTaHHS KPOBONOCTAadaHHs mediHku mpu aii L-umcreiny [5, 8], mo mamo 6
NPU3BECTU 1 JI0 MIJBHILEHHS DPIBHS HANpYy>KeHHS KHUCHIO B i1 mapenximi. Tomy Baprto
OPUITYCTUTH, IO OTPUMaHi pe3yabTaTH MOXYTh CBIAYATH TPO AKTHUBAIIO IPOIECIB,
MOB’A3aHUX 3 IHTEHCU(IKALIEI0 CIOXUBAHHS KHUCHIO 3all03010, M0 ¥ MpHU3BENO [0
3HIKEeHHS piBHSA pOz B HiA. JlaHe NpumymeHHS MU TEPeBipsSUIM Ha JPYroMy eTami
JTOCTII)KEHHsI 3 BUKOPHUCTaHHSAM TOHKOIIAPOBOi Xpomarorpadii nms aHamizy AWHaAMIK{
3MiH KOHIIEHTpAIil OKpEMHUX CKJIaJO0BHX JKOBUI HIypiB, METa0OI3M SKUX IOB’S3aHUHN 3
nepediroM KMCEHb3ICKHUX MPOIECIB.

60 | MM.pT.cCT.

50 -

40 -

30

20

10

%

0 ;
BP
Puc. 1. BmiouB BHyTpilIHBONOpTaNbHOTO BBeAeHHS L-uucreiny (20 wMr/kr) Ha
HanpyXeHHs KUcHIo (pO2) B mapeHxiMi NediHku (MM pT. cT.); M£SD, n=5.

Y TBapuH KOHTPOJBHOI TPYMHU CIOCTEPIrajocs 3MEHIICHHS KOHIICHTpaIii
TaypoOKOH foraTiB. MakcUMyM peakiii BUHMKAaB y OCTaHHIN MiBroJWHHIA mpobi *koBui, a
came: BMICT TaypoxojeBoi kKuciaoTu 3Hu3uBca Ha 9,8 % (p<0,05) mopiBHSHO 3 BHUXITHUM
pieaem (176,6 [171,2; 190,9] mMr%), a KOHLEHTpalis CyMilli TaypoJIe30KCHUXO0JIEBOI 1
TaypOXEHO/I€30KCUXO0JIEBOT KHUCIOT 3MeHmmiIack Ha 16,1 % (p<0,05) BiAHOCHO BUXIIHOTO
piBus (105,5 [102,8; 108,2] mr%) (Ta6n.1). Konuenrpamii BUIBHUX >KUPHHX KHCIOT 1
TPUTTILEPUIB CTATUCTUYHO JOCTOBIPHO HE 3MIHIOBAJIUCS TOPIBHAHO 3 iX BHUXITHUMHU
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piBHsMHU. CroCTepe)KyBaHE 3MEHIICHHSI BMICTY KOBYHHX KHCJIOT y TIEYIHKOBOMY CEKpETi
HIypiB KOHTPOJBHOI TPYHH BIPOJOBXK INPOBEACHHS EKCIEPUMEHTY, WMOBIpHilIe BCHOTO,
MOB’sI3aHE 3 TMEpPEepPUBAHHIM EHTEPOreNaTHyHOi LUPKYIALIl 1 3MEHIIEHHSIM KUIBKOCTI iX
HA/IXO/DKEHHS 3 KPOB’I0 10 TIEUiHKH.
Taoauus 1
JluHamika 3MiH OKpeMHX (Qpakiiii OpraHiYHUX KOMIIOHEHTIB (MT%) y KOBYI LIYpPiB MPH
BHYTPIIIHHONIOPTaIbHOMY BBeIeHHI L-1iucteiny y no3i 20 mr/kr (n=14), Me [25 %; 75 %]

Oxpemi ¢pakuii opraHiYHUX KOMIIOHEHTIB KOBYi
No Taypoxosesa Taypone3okcu- BinbHi xkupH1 Tpurniuepuau
npodu KHCJIOTa XO0JIeBa 1 Taypo- KHCIIOTH
XEHOJIC30KCHX0JIEBa
KHCJIOTH

KonTposn
1 176,6[171,2;190,9] 105,5[102,8;108,2] | 12,7 [11,6; 12,8] 2,1[2,0; 2,1]
2 174,9[170,3;189,3] 106,9[101,9;111,6] | 12,8[11,9; 13,3] 2,2[1,9; 2,3]
3 172,1[168,6;187,5]# | 103,3[95,0;105,5] 12,0[11,9; 14,1] 2,0[2,0; 2,1]
4 172,7[164,0;185,7]# | 98,0[93,7;101,9]# 12,8 [12,6; 12,8] 2,1[2,1;2,1]
5 166,3[161,3;177,6]# 93,4[92,0;99,0]# 14,0 [11,9; 14,2] 1,9[1,8; 1,9]
6 159,3[151,4;172,1]# 88,5[86,7;92,0]# 13,4 [12,4; 14,2] 1,8[1,8;1,9]

L-mucrein
1 173,0[147,9;181,1] 81,2[66,9;92,0]** 14,6 [14,6; 15,5] 2,712,3; 2,9]
2 178,5[163,9;191,01# | 92,0[74,0;95,7]*# 15,5 [13,7; 15,5] 2,6 [2,5; 2,9]
3 182,0[171,2;198,3)# | 95,7[77,7;108,2]# 14,6 [14,2; 15,1] 2,8[2,7; 2,8]
4 185,7[169,5;204,5]# | 88,5[74,0;110,9]# 13,7 [13,3; 13,7] 2,5[2,4; 2,5]
5 181,1[164,0;198,5]# | 81,2[69,6;107,3)1# | 12,3[11,9; 124)# | 2,2[2,1; 2,3]#
6 177,6[161,3;191,0]# 72,2[65,0;103,7] 12,4[11,1; 12.8]# | 2,4[2,2; 2,4)#

[TpumiTku: * p<0,05; ** p<0,01 BiaHOCHO KOHTpOMO; # P<0,05 BiIHOCHO BUXiTHOTO PiBHS MOKA3HUKA.

BayTpimmHbonopTagbHe BeIEHHS ILrypaMm JociigHoi rpynu L-nucreiny (20 mr/kr)
3YMOBJIIOBAJIO  BIPOTiJIHE 3MEHIIEHHS KOHLEHTpAllii CyMilli TaypoJIe30KCUXO0JIeBOi 1
TaypOXEHO/I€30KCUXO0JIEBOT KHUCIOT MOPIBHAHO 3 KOHTPOJIEM JIMIIE Yy MEpIIiil MiBroAMHHINA
npo6i xoBui Ha 23,0 % (p<0,01) Ta y apyriit — Ha 13,9 % (p<0,05). 3Baxaroun Ha Te, 110
KOHTPOJIbHA 1 JI0CII/IHA Tpynu chOpMOBaHI OKpEMO, Y KOXKHIN 1o 7 HIypiB, CIIOCTEpEkKyBaHi
3MIHM MOXYTh OYTH CBiJUEHHSM BapiabeTbHOCTI BHUXIJHHX 3HA4Y€Hb JIOCIHITKYBaHUX
MOKA3HUKIB y PI3HUX TBapuH. ToMy OLIbII JOLUIBHUM Y JaHOMY BUIIJKy OYJIO OPIBHIOBATH
3HaYeHHA 3MIH KOHKPETHOIO IOKa3HMKa IIICIs BBEACHHS JOCIIKYBAaHOI PEUOBHHU 3
BUXIJHUM HOro piBHEM Y JaHId Ipymi TBapuH. Take MOpIBHAHHSA OyJIo NpPOBEAECHO Ha
HACTYIHOMY €Talll JOCIIPKEHHS.

[Ipu BBeneHH1 L-umcTeiny B 5k0BY1 1OCIIIHOI IPYIH I1YpiB BIAHOCHO BUX1JHOTO PIBHS
HaiO11bIIe 3pOCTaB BMICT TaypOKOH IOTaTiB, 30KpeMa, KOHIIEHTpallii TaypoXoJIeBOi KUCIOTH
Ha 7,3% (p<0,05; mpu BuximHomy piui 173,0 [147,9; 181,1] Mr%) y mpo6i Ne4 ta cyminmri
TaypOE30KCUXOJIEBOI 1 TaypOXEHO/IE30KCUXO0JIEBOI KUCIOT y TPETid MiBroguHHIA mpoOi Ha
17,9% (p<0,05; Buximuuii piBeHb ctaHoBuB 81,2 [66,9; 92,0] mr%) (Ta6a.1). Pazom 3 tum,
BiZIOyBaJoCh HaMiCTOTHIIIE 3MEHIIEHHS BMICTYy B IEYIHKOBOMY CEKPETi BUIBHHUX MXHPHHUX
KUCIOT Ta Tpuriinepuais (p<0,05) y m’satiit miBrogunHHii nmpo6i Ha 12,3% 1 18,5% npu
BUXIIHUX piBHAX 14,6 [14,6; 15,5] Mr% 1a 2,7 [2,3; 2,9] Mr% BiamoBiTHO.

[lincymoByI0YM BapTO 3a3HAYMTH, IO MPOIEC KOH FOralii BUIBHUX >KOBYHHMX KHCIOT 3
aMIHOKUCIIOTAMH € 3aKJIIOYHUM eTaloM iXHbOro OlocHHTe3y, SKuil BigOyBaeTbcs 3
BUKopHcTaHHsAM eHeprii AT® 1 3aneXuTh Bl 34aTHOCTI KJIITHH MEYIHKU CIIOKUBATU KUCEHb [9;
10; 11]. Tomy MOXXHa TPUITYCTHTH, 110 3HWKEHHS piBHA pO2 B 3251031 CBIJUUTH MPO AKTHUBAIIIO
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KHCEHB3JIKHUX TIPOIIECIB B Hild, HAa 10 BKa3ye MiIBUILICHHS PiBHS KOHIICHTPAIIl TaypOXOJIeBOl
KHCIIOTH Ta CYMIIll TaypoJIe30KCHUXOJIEBOI 1 TaypOXEHOJE30KCUXOJIeBOI KHUCIOT. Kpim Toro,
KOH FOTOBaHI JKOBYHI KHCJIOTH € OUIbII PO3YMHHUMHM, HDX BUIbHI, TOMY 3POCTaHHS BMICTYy
TaypOKOH TOTaTiB y OBYI MiC/Is BBEICHHS L-IIMCTEiHY Cripusie 3MEHILICHHIO JIITOT€HHOCTI KOBUI,
crabumizyroun 11 KonoimHui craH. Takok CHocTepirasiocss TOCHJICHHS CHEPro3aleKHUX
KaTaOOMIYHUX TPOIIECIB TAKUX SIK OKHCHEHHS BUIBHUX JKUPHUX KHCJIOT Ta TPUTIILEPUIIB, PO
110 CBITYMTH 3MEHIIICHHS X BMICTY B YKOBUI IIIypiB IiCIIs BBEACHHS L-1tucTeiny.

BucHoBku
TakuMm 4YMHOM, pe3ylbTaTH HAIIOTO JOCHIDKEHHS CBiI4aTh Mpo Te, IO
BHYTPIIIHBOIIOPTAJIbHE BBEACHHS L-IHCTETHY 3yMOBIIIOE TIOCHICHHS PSITy KHCEHB3aJICKHUX
O10CMHTETUYHUX IPOIECIB y MEUiHIll, TAKUX SK CHHTE3 TaypOXOJeBOi KHUCIOTH Ta CyMIII
TaypOJIE30KCUXOJIEBOI 1 TaypOXEHOJE30KCHUXOJIEBOI KHCIOT, 3 OJHOYACHHM OKHCHEHHSIM
BUIBHMX JKMPHHX KHCJIOT Ta Tpuriinepunais. [Ipu mpomy BinOyBaeTbcs MafiHHS PiBHSA
HANPYKCHHS KMCHIO B MAPEHXIMI1 MEYiHKU.
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Summary. Levadianska Y.A., Reshetnik E.M., Veselsky S.P., Yanchuk P.I. Changes of
oxygen tension in liver and bile secretion, radiated by precursor of hydrogen sulphide L-cysteine

Introduction. The specific function of the liver is bile secretion, the synthesis and transport of
certain organic components of which are directly related to the level of activity of tissue respiration in
the gland. Its modulator may be an amino acid L-cysteine, which is a precursor of a gas transmitter of
hydrogen sulfide (H,S), which can affect the supply of oxygen to the liver with blood and metabolic
processes in it.

Purpose. The aim of the present study was to investigate the effect of L-cysteine on the level of
oxygen in the liver tissue and to find out the relation of this indicator with the dynamics of changes in
concentrations of bile acids and lipids in bile in rats.

Methods. The level of oxygen tension (pO,) in the liver tissue was recorded by the
polarographic method. Concentrations of bile acids and lipids of bile were determined by thin layer
chromatography.

Results. Our results indicate that administration of L-cysteine at a dose of 20 mg/kg body
weight causes the maximum fall in pO, in the liver parenchyma by 46.8% (p <0.01) from baseline.
This may indicate the activation of processes associated with the consumption of oxygen in the gland,
which led to the drop of pO,. Along with this, there was an increase in the level of tauroconjugates in
the bile, in particular, the concentration of taurocholic acid by 7.3% (p <0.05) and the mixture of
taurodezoxychole and taurohenodeoxycholic acids by 17.9% (p <0.05) relative to the initial equal. At
the same time, the content of free fatty acids and triglycerides in the liver secretion decreased by
12.3% and 18.5% (p <0.05) respectively in the fifth half-hourly sample relative to the baseline level.

Conclusion. Thus, the results of our study indicate that intra-portal administration of
L-cysteine causes an increase in a number of oxidative-dependent biosynthetic processes in the liver,
such as the synthesis of taurocholic acid and the mixture of taurodezoxychole and
taurohenodeoxycholic acids with the simultaneous oxidation of free fatty acids and triglycerides. At
the same time L-cysteine occurs a fall in the level of liver parenchyma O, tension.

Keywords: liver, bile, oxygen tension, L-cysteine, bile acids, lipids of bile.

KuiBcbkuii HanioHaabHuM yHiBepeuTeT imeni Tapaca lllesuenka, m. Knis

OnepxaHO pelakili€ro 27.08.2017
[Tpuiiasaro no myOmikamii 23.11.2017
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V]IK 579.61:579.264 Jlimancbka H. B., Mapunosa 1. 1.,
Koporaesa H. B., KpyuyanoBa A. B., I'aaxin M. b.

3AATHICTBb ESCHERICHIA COLI 10 NPUKPIIJIEHHSA
HA NOBEPXHSIX POCJIMH I KOHKYPEHTHOI AJT'E3II
3 NPEACTABHUKOM EHAO®ITHOI MIKPOBIOTU
ALCALIGENES FAECALIS

THoxazano 30amnicme wmamy Escherichia coli pKEN, sxuii cunmesye 6inox GFP, wo
CeIMUMbCsl, NPUKPINIIO8AMUC 00 NOBEPXOHb KOPeHie napocmkie kpec-caramy Lepidium sativum L.
i ymeoprosamu c@opmosani OIONLIGKU 3 PO3GUHYMUM MAMPUKCOM. 3a 0OpoOKU HACIHHS Kpec-
canamy 2% ooboeoi kymemypu E. coli pKEN GFP 3a nabopamopnux ymos cnocmepicanocs
nioguujenHss cepeOnvboi 0osdcunu Koperie ma cmebenr na 30,0%. Ilpedcmasnux endopimuoi
mikpobiomu Alcaligenes faecalis OHY 452 npueniuysas picm modenvnozo wmamy E. coli pPKEN
GFP na noocusnomy cepedosuwi LB 3a Oocnioscenns memooom ougysii 6 azap. 3a pisHoz2o
CRiBBIOHOWEHH ab0 MeHWol Kintbkocmi KaimuH xuwikogoi namuuku A. faecalis OHY 452
nepewrkooxcas npuxpinaennto E. coli pKEN GFP, a 3a 6inbwol xinekocmi kiimun 0CmMannb020
cnocmepieanacs ix inmezpayis y 06ioniieéky anmazonicma.

Knwouosi cnosa: Escherichia coli, Alcaligenes faecalis, amwmaconicm, npuxpinnenns,
NOBEPXHSL POCTUH.

IMocranoBka mnpobuaemu. 3parHicTh maroreHHux ImrtamiB  Escherichia  coli
CIOPUYMHATH HM3KY BaXXKUX 3aXBOPIOBaHb, TaKHUX SK TaCTPOCHTEPUTH, 3alajeHHs
CEUOCTaTeBOi CHCTEMH, CETICHC, MEHIHTIT Ta iHII, POOWTh HEOOXiJHWM IONIIYK CIOCOOIB
3ano0iraHHs MOUIMPEHHS JAaHUX IATOIeHIB Yy HaBKOIMIIHbOMY cepepoBuil [1]. IcHyroTh
BIZIOMOCTI TIpo Te, 10 pe3epByapamu E. coli, y ToMy uucii — maroreHHUX, MOXYTh OyTH
pocauuu [2; 3]. IluraHHs moctae B TOMY, YM MOXXHA 3a JIOIMOMOIOK IIPEICTABHUKIB
MIKpOOIOTH POCIMH 3aro0IrTH MPHUKPIIUIEHHIO Ta BUKUBAHHIO KHUIIKOBUX MaJU4Y0K Ha
POCIIMHHUX TMOBEpXHAX a00 y cyauHax pociauH. MikpobioTa pociauH Ha JiiicHHi dYac
3QIMIIAETECA HEAOCTaTHBO BHUBYEHOK, XO4Ya 11 MPEACTABHUKHM IPEICTABISAIOTH 3HAYHUUN
1HTepec 3 TOYKU 30py OioTexHoJorii. BUBUEHHSI aHTaroHiCTUYHOrO MOTEHLIATy €HI0(PITHOT
MIKpOOIOTH J03BOJUTH CTBOPIOBAaTH €(EKTHBHI O10JIO0TI4HI Mpenapatud g O0opoThOu 3
natroreHamu. HaykoBui 1 NOpakTUYHUHA  1HTepeC  MPEACTaBISAIOTb  JOCIIJKEHHS
AQHTaroHICTUYHOTO MOTEHIIaTy TaKOro MpeJCTaBHUKA €HIO(]ITHOI MIKpPOOIOTH POCIHMH SK
A. faecalis, BimoMoro 3a 31aTHICTIO O MPHUTHIYCHHS (hiTomaToreHHoi Mikpobiotu [4; 5] Ta
JIeSIKUX TTaTOTeHIB JIFOIUHU [5].

AHaJji3 ocTaHHiX aochaimkeHb i myOuaikauiii. JlocmipkeHHS MOKa3alu 3AaTHICTh
KUIIKOBUX MAJMYOK MITPyBaTH MO CYIWHAX POCIHH 1 MOTPAIUISATHA y TUIOAM TOMartiB [2].
[Tatorensi E. coli Oymu 3maTHiMHU 10 TPUKPIIUICHHS 1 YTBOPEHHs OI1OIUIiIBOK HA PaHEBHX Ta
HETONIKO/DKEHUX MOoBepxHsx TuiofiB s0ayk [3]. Lo crocyeThbcss HEMATOreHHUX MITaMIB, TO
JOCITIJIKCHHST BKa3ajdl Ha MOXJIUBICTH E. COli, mepBMHHO BUlIEHHX 3 TIPYHTY, HaBiTh
CTUMYJIIOBATHU PICT MApPOCTKIB KYKYpy3H [6].

bakrepii Alcaligenes faecalis 3ycrpivatoTbcs y IpyHTI, KHIIKOBOMY TpakTi, a
TaKOX — y CyIHHax pociuH [7]. BUKOpuCTOBYIOThCS y O10TEXHOMOTIT )i BUPOOHUIITBA
kypanany [8] Ta oummenns ctiuynoi Bomu [9]. Zahir et al. (2013) y mociimxeHHAX
MetonoM naudy3ii B arap Mokaszaidu cJa0Ky aHTaroHiCTUYHY aKTHUBHICTh EKCTPAKTy
KynbTypanbHoi pimmau mrtama A. faecalis y ermnaumerari mporu Escherichia coli [5].
Jocmimkennit monepeanimu apTopamu mram A. faecalis 6yio BuaiieHO 3 TPOMHCIOBHX
cTiuHUX BoJ [5].

Meta craTri: gocnigutu 3natHicTh E. COli 10 mpukpiruieHHs 10 MOBEpXHI POCIUH i
MOXKJTMBICTB IPUTHIYEHHS 1aHUX OakTepiit antaronicrtuunuM mramom A, faecalis OHY 452.
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Marepiaa Ta MeTOAHU

Itam A. faecalis OHY 452, nepBHHHO BUAIJICHUN 3 MIKpOOIOTH CYyJHWH BUHOTDPAIY,
OyJi0 HamaHo 3 KoJjekiii kadeapu Mikpobiosorii, Bipycosorii Ta 6iorexHoorii OaecbKoro
HAI[IOHAJILHOTO YHiBepcuTery iMeHi I.I. MeunukoBa. J{s MoieroBaHHS 3aTHOCTI KAIITKOBOL
NAJIMYKK 70 3aCelCHHS POCIMHHUX TIOBEPXOHb Ta MOXJIHMBOCTI ii TMPUTHIYCHHS
npeacTaBHUKOM eHoditHOoi MikpobioTu A. faecalis OHY 452 namu Oyno 3acTOCOBaHO mITaM
E. coli 3 GFP-mmnasminoro pKEN, 110 komye 6110k 3 (uryopecieHitiero 3eaeHoro koasopy [10],
71100’ I3H0 HAaZaHUN TOKTOPOM OiosoriyHux Hayk Iropem PomanoBuuem [ '010BIBOBHM.

Kynerypy E. coli pKEN GFP mis nocminis BupornryBanu y 6yasoni LB [11] mpoTsirom
1061 mpu 37°C 1o wiinsHocti kynbrypu 102 KYO/Mi.

Kpec-canar (Lepidium sativum L.) O6yi1o o0paHO K MOIEIbHY POCIHHY depes
HMIBUJIKE TPOpPOCTaHHs Ta pict. 3 nobosoi kynbrypu E. coli pKEN GFP rorysamu 2%
cycrmen3ii Ta 0OpoOJSIM HEH HaCiHHSA Kpec-cajaTy, IMOBEPXHIO SKOTO MOMEePeIHBO
crepuinizyBasin 25% po3unaoM HpO; mpotsirom 30 cex, a mOTiM BiIMUBAIU TPU pa3H y
CTepuibHIM BoAl. [HOKymsLisS HaciHHA TpuBajla OAHY roAuHy. KOHTponbHE HaciHHA
BUMOYYBAJIM OJHY TOAMHY Yy CTepWIbHIN MuCTHIbOBaHiM Bozai. HaciHHg mpopouryBanm y
crepuibHux vamkax [letpi Ha QinpTpyBasibHOMY mamepi 3a Temmeparypu 25°C. Uepes
5 mHiB mpoBOAMIM OOJIK CXOXKOCTI Ta CepeaHiX JOBKWH KOPEHIB Ta creben mapocCTKiB.
Cratuctuuny oOpoOKy (cepelHe 3HayeHHs 1 JOBipYil iHTepBaiu) oOpaxoByBalu 3a
normomoroto nporpamu Excel. IIpoBoamnu 1m’sTh HE3aJIEKHUX EKCIIEPUMEHTIB 1O TpHU
nOBTOPHOCTI 3 30 HACIHMHAMHU Y KOXKHIH.

Jus mocmimkenns: npukpiwienns E. coli pKEN GFP 1o nmoBepxoHb KOpEHIB Kpec-
callaTy TPbOX-ICHHI MAPOCTKU 3aHYPIOBAIH y JOOOBY KYJIbTYPY KHIIKOBOI IMaIHYKd Ta
inkyOyBanmu 100y npu 37°C. [ani GiortiBku ¢ikcyBamu nmpotaroM 15 xB y 96° etmnoBomy
cnupti Ta Qapdysanu 0,1% axkpununoBuM mnomapandeBuM mnpotsrom 10 xB. Kopinmi
NapOCTKIB PO3TAIIOBYBAIM HA CKJI 1 MICIs BUCHXAHHS MIKPOCKOITYBAaJld 3a JIOIIOMOTOIO
cBiTIIOBOTO Mikpockoma Zeiss (X600).

JInst BUBUEHHsI KOHKYpeHTHOT anresii 1o0oBy kynbTypy E. coli pKEN GFP nonasanu
1o mnonepenubo chopmoBanux OiommiBok mrama A. faecalis OHY 452 na mnoBepxHi
CTEpUJIbHUX IUIACTUKOBUX TOJICTUPOJIOBUX IUIAHUIETIB y pi3HUX chiBBigHOWEHHIX (1:1;
1:0,5; 1:2; 1:5). KinbKicTh KIITUH B IHOKYJATI IITaMiB-aHTaroHICTIB (108 KYO/mn) npuiimanu
3a OJMHHULIO. Y SKOCTI KOHTPOJIIO BUKOPHCTOBYBAJIM J00OOBI MOHOBHUJOBI OlOIUIIBKH
JOCIIJDKeHUX mTaMiB. JlociikKeHHs MPOBOAWIN y II'SITH HE3aJeKHUX EKCHepUMEHTax y 6
MOBTOPHOCTAX KOXHHUI. Mikpockorito O10MIiBOK 32 KOHKYPEHTHOI ajares3ii MpoBOAWIIM 3a
JIOTIOMOTO0  (pITyOPECIIEHTHOI0 MiKpOCKOma ZeiSS 3 BHKOPHCTaHHSIM CHHBOTO (inbTpy i3
noBxuHOIO XBHIi 420 HM TipH 361nbmieHH] X600.

PesynbTaT T2 00rOBOpeHHA
O0pobOka HaciHHs Kpec-canary KyasTypoto E. coli pKEN GFP nokazana mokparieHHs
JIeSIKUX POCTOBUX XapaKTEPUCTHK CISHIIB y HOPIBHAHHI 3 TAKUMU [TOKa3HUKAMH y MapOCTKiB
3 HaclHHs, BUMoueHoMy Jinie y Bozi (Tabm. 1).

Taoauns 1
PocTOBi XapakTepuCTHUKN NapOCTKIB Kpec-calaTy
BapianT 06poOku CxoxicTh, % CepenHsi 1oBXHHA Cepennst JOBXHHA

ctebia, cM KOPEHsl, CM

CrepunpHa 82,027 1,73+ 0,11 2,76 £ 0,31

JIMCTHIILOBAHA BOJIA
1% no6oBoi kynsTypH E. 82,5+3,1 2,46 +£0,15 3,93 £ 0,25
coli pKEN GFP
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CepenHi TOBXUHH CTEOEI 1 KOPEHIB 'y 00pOOIECHUX CISIHIIIB 301IBIIHINCS OJTHAKOBO —
Ha 29,6% 1 30,0%, BiamoBimHo. CXoXicTh HaciHHS He 3MiHuiacs. OTke, OTpUMaHi HaAMHU
pesynbratu miarBepkyoTh aani Nautiyal et al. (2010) mpo MOXIJIMBY CTUMYJISIIIO POCTY
pociuH KynsTyporo E. coli, ane Ha BiaMiHy Biji ONMMCAaHUX MONEPEAHIMU aBTOPAMH IITaMiB 3
IPYHTY, HaMu TONIOHUI edekT Oyno BUSABIEHO ISl JJAOOPATOPHOIO MOJAENBHOTO IITama
KUIIKOBOI MAJIMYKH.

Otxe, WMOBIpHO, OKpeMI IITaMU JAHOTO MIKPOOPTraHi3My MOXKYTh MPOSBISITH
CTUMYJTIOIOUMH BIUTMB HA PICT POCIUH 32 HEOMMCAHUMH JIOCI MEXaHI3MaMHU.

BoueBuap, 1boMy crpuse 1 BUpake€Ha 3[JaTHICTb A0 MPHUKPIIUIEHHS O POCIUHHUX
noBepxoHb: Oakrepii mrama E. coli pKEN GFP yrBoproBanu OioIuTiBKy Ha KOPEHSX Kpec-
canary (Puc. 1).

Puc. 1. Kopiap mapoctka Kpec-cajary 3 NPHUKPIIUICHUMH KIiTHHaMu Iuramy E. coli
PKEN, siki yrBOprotoTh GiomuiBky (x600).

bionutiBka Oyna MOBHICTIO chopMOBaHa, 3 PO3BHUHYTHM MaTpPUKCOM, SKHH OTOUyBaB
OakTepii piBHOMiIpHUM TIapoM. OTke, 6akTepil MOJETHLHOTO MITaAMYy TaK caMo, SIK 1 MaTOTeHH1
E. coli, omucani y mocmigax Burnett et al. (2000), Oyau 37aTHUMH 10 TPUKPITUIEHHS 10
POCIMHHUX TKaHUH.

Hamani namm Oysno mpoBeaeHO crnpoOy BHUKOpPHUCTaTH €HAOQITHY OakTepiro-
anraronicra A. faecalis OHY 452 nportu npukpimienns 6akrepiid mramy E. coli pKEN GFP
Ha eTari aaresii 10 MOBEPXHi.

[Momepenne mocmimkenHs anTaronictuuanoi aktuBHocti A. faecalis OHY 452 momo E.
coli pKEN GFP meromom audysii B arap mokasano OPUTHIYECHHS POCTY KHIIKOBUX MAIUYOK,
SIKE TIPOSIBIISLIOCS Y BUTJIS 30HU 1HTIOYBaHHS HABKOJIO JTYHKH 3 KYJIBTYyporo Oaktepiit (Puc. 2).

Puc. 2. Bruus A. faecalis OHY 452 ua razon E. coli pKEN GFP: A — 30Ha 3atpumku
pocty mix BiBoM KynbTypu A. faecalis OHY 452; b — BiacyTHicTs edekTy Haa0camaoBol
pimunau kyneTypu A. faecalis OHY 452.

dinpTpoBaHa OE3KIITHHHA piIMHA HE CHPUYMHSIIA 3aTPUMKH POCTY, OTXKE,

NpUTHIYEHHS BiOyBajocs uie 3a HassBHOCTI Oakrepii A. faecalis. Auraronictuunmii edexr

A. faecalis, oncanuii y nitepaTypi, IPOSBIISIBCS 3a PaXyHOK BHILUICHHS rimpokcunaminy [12]
34



Cepis «bionoriuni Haykm», 2017

i cunepodopis [13]. I7IMOBipHo, mo pociimkenuii Hamu mram A. faecalis OHY 452 ue
BUJUISAB Y KyJIbTYpaJIbHY PiAMHY aHTAaroHICTUYHI PEYOBUHH Y KOHIICHTPALISAX, TOCTATHIX IS
NPUTHIYCHHS KHIIKOBOI manuuku, i aas inrioyBanus E. coli pKEN GFP morpeGysamacs
npucyTHicTh came kinituH A. faecalis OHY 452.

OckibKM HE CIIOCTEpIrajocss aKTUBHOTO BHIUJICHHS Ta HaKOMHYCHHS
AHTATOHICTUYHHUX PEYOBHH Yy HABKOJIUIIHBOMY CEpEIOBHINI, HamMH Oyio 3polOieHe
OpPUNYIIEHHS, [0 npurHidenus Oakrtepismu A. faecalis OHY 452 inmux Buais
MIKpOOpraHi3MiB BifOyBaeThCs 3a 0€3MOCEPEeAHHOTO KOHTAKTY KIITHH MK C000I0,
HampuKiIaJa, Ha PiBHI NPUKpPIMJIEHHS a0 cyOcTpaty 1 ¢gopmyBaHHs OiormiBok. Jlist
NEepeBipKU 1IbOTO MPHUITYLICHHS Hamu Oyino BuBuYeHO 3xaatHicTh A. faecalis OHY 452
OPOTHAIATH NpHUKpimeHHo 10 cyberpary kiaitud E. coli pKEN. Bukopucranus mrama
E. coli 3 mnasmigoro pKEN, mo Hece ren, sikuii koaye Oinok GFP, mo cBiTuThCs
3€JICHMM KOJIbOPOM y CHHBOMY CHEKTpi (uryopecieHTHoro mMikpockorna [10], 1o3Boauio
OI[IHUTU piBeHb (POPMYBaHHS 3MimaHux OiormaiBok. Tak, KOHTpoJbHI OiortiBku E. coli
PKEN GFP mnpu cnocrepexeHHI 3 BUKOPHUCTAHHSM (DIIyOPECHEHTHOTO MIiKpOCKOMY
cKiaganmucs 3 Jao0pe cPOpMOBAHMX MIKPOKOJOHIM, IO CBITUIWCS TEMHO-3EJICHUM
kossopoM (Puc. 3).

Kontpous A. faecalis

Konrpous E.coli

A. faecalis + E.coli 1:0,5 A. faecalis + li1:1

A. faecalis + E.coli 1:2 A. faecalis + E.coli 1:5

Puc. 3. biomiBku JoCTiKEHUX TaMiB Mif] GiryopeciieHTHUM MikpockoroM (x600).

Ha Binminy Big E. coli pKEN GFP, GiortiBku mrama A. faecalis OHY 452 ve manu
TEMHO-3eJIeHOr0 3a0apBieHHs 1 Ha MikpodoTorpadisx OyB NPUCYTHIM JHIIE MOPOXKHIA (PoH
canatHoro konbopy (Puc. 3).
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Jocmimkenns 3aatnocti 6iomnisku A. faecalis OHY 452 npotumisiti IpUKpiTUIEHHIO
tect-mramy E. COli 10 TyHOK MJIaHIIETIB HE BUABUIIO ITOBHOI'O 3aXMCHOTO €EeKTy OlOMIiBKU
32 YMOB €KCIICPHMEHTY.

3a cmisBignomenns A. faecalis + E. coli 1:0,5 ta 1:1, 6iomnisku A. faecalis BusBuaun
3IaTHICTH 10 mpotudil npukpimieHnto kit E. coli pKEN GFPmo cyberpary ta inTerpaiiito
y OiommiBKy. 3 MiaBHINEHHAM KOHIEHTpamii kimituH E. coli GiomtiBku A. faecalis Brpavanu
cBOi 3axucHi BiaactuBocti. Tak, 3a cniBBigHomenus A. faecalis + E. coli 1:2 xaitunu E. coli
iHTerpyBasmcst 1o OiorutiBku A. faecalis 1 11 xapakrep 3MiHIOBaBCS Ha TIIOJIIBUJIOBY.
3a cmisBignomenns A. faecalis + E. coli 1:5 E. coli, BoueBuap, nosuicTro 3amimiae A. faecalis
y OiormmiBii. OTpuMaHi pe3yibTaTH CBiq4aTh mpo Te, mo OiomtiBku A. faecalis He 3mathi
IOPOTHCTOSITH MAacOBaHiM iHQINbTpalii KITHH IHIIOTO BHIY, 1 MOXHA MPHUITYCTUTH, IO
MoxiuBa 3amiHa kiaituH A. faecalis ma wmituam E. coli pKEN GFP y GiomnmiBui npu
crhiBBigHOMIEHH] 1:5, IMOBIpHO, MOXe OyTH HACIiAKOM IIBUIKOI aKTHBAIii cUCTEeMHU quUOrum
Sensing y OCTaHHBOTO MIKpPOOpPTraHi3My Ta MiJABHIIEHHS OIOCHHTE3Yy AESIKMX BTOPHHHHX
MeTabomiTiB, 30KpeMa OiocypdakTaHTiB Ta (akTOpiB posmagy OIOMIIBKM TakuX SK
yuc-2-107eKaHOBa KUCJIOTA Ta iHIHX [ 14].

Orxe, OiommiBku A. faecalis OHY 452 maioTh 3aXuCHiM MOTEHINAA 3a PIBHOTO
CHIBBIAHOIICHHS KJIITHH IITaMa-KOHKYPEHTa Yy CEepelOBHIN, aje He 37aTHi MPOTHUCTOSTH
BKJTIOYEHHIO JI0 CBOTO CKJIaay OakTepiil iHIIOro BUAY 32 YMOB MacOBaHOI iH(IIbTpaIii KIITHH
OCTaHHIX. AJle, OCKUIBKH y TNPHPOJHUX yMOBaX Taka BEJIMKAa KOHIIEHTpALlis MaTOTreHIiB
BUSIBJISIETHCS PIIKO, TO 3 BUBYCHHS KOHKYPEHTHOTO NMPHUKPIMJICHHS HA BHILEOMUCAHIM MOZIEI]
«KHIIKOBA TAJIMYKAa: AHTAroOHICT» MOXHA BHUCIOBHTH TPHUITYIIEHHS, M0 HAasBHOCTI
AQHTArOHICTIB HA TIOBEPXHI MOXKe OyTH JOCTaTHBO AJISi IIPOTUCTOSIHHI KOJIOHI3aIlil ITOBEPXOHB
MaTOT€HOM.

BucHoBku

1. bakrepii momenpHoro mramy E. coli pKEN GFP yrBoproBamu chopmoBaHi
O10IUTIBKM Ha KOPEHSX Kpec-cajaTy 1 CTUMYIIOBAJIU pICT cTeben Ta KOpPEeHIB MapoCTKIB Ha
30,0% y nopiBHIHHI 3 KOHTPOJIBHUMHU POCIMHAMH.

2. llpeacraBuuk enpodiTHoi Mikpobiotn A. faecalis OHY 452 npurniuyBaB pict
E. coli pKEN GFPHa moXHBHOMY CEpeIOBHII i 3a KOHKYPEHTHOI aare3ii OyB 31aTHUM
OPOTUCTOSTH TPUKPIMJIECHHIO KIITHH KUIIKOBOI MalWYKW JO T[OBEpPXHi, SKIIO IX
KOHIICHTpAIlis He mepeBuInyBaia kinbkicTsh kritun A. faecalis OHY 452.

3. Skuro kinekicth kaitud E. coli pKEN GFP nepesuinysana taky y A. faecalis OHY
452, 6axTepii KUIIKOBOI MaJMYKKA OYyJIM 3JaTHUMHU /10 KOHKYPEHTHOI aaresii 3 aHTaroHiCTOM
Ta IHTerparii B Horo GiOILTIBKY.
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Summary. Limanska N. V., Marynova 1. I., Korotaieva N. V., Kruchanova A. V.
Galkin M. B. Ability of Escherichia coli to attach to plant surfaces and to compete for adhesion
with the endophytic microbiota representative Alcaligenes faecalis

Introduction. Plants can be the possible reservoirs of Escherichia coli in nature, and it is
necessary to study the possibility of these bacteria to attach to plant surfaces and compete with
representatives of epiphytic and endophytic microbiota. Such studies will help to develop some
biological preparations to minimize the spread of E. coli strains in environment. Taking into account
the high danger of pathogenic E. coli strains, any perspective strategies for competing with E. coli on
an adhesion stage should be evaluated.

Purpose. To study the ability of E. coli to attach to plant surface and the possibility to inhibit
these bacteria by the antagonistic strain A. faecalis ONU 452.

Methods. To model the competition adhesion of the endophytic microbiota representative A.
faecalis ONU 452 and E. coli, the strain E. coli pKEN carrying a plasmid encoding GFP-protein, has
been used. Effect of E. coli pKEN GFP on plant growth was studied by inoculation of garden cress
(Lepidium sativum L.) seeds with sterilized surfaces with 2% suspension of overnight culture.
Germination and growth of seedlings were evaluated. Ability of E. coli pKEN to form biofilms was
studied by incubation of bacterial culture with seedling roots overnight and subsequent staining of
plant tissues with acridine orange (0,1%). Biofilms were observed under the light microscope (x600).
Antagonistic activity of A. faecalis ONU 452 against E. coli pKEN GFP was initially found by
diffusion-in-agar method. Competition for adhesion was studied under fluorescent microscope with
exposition to blue range light 420 nm (x600). Cells of E. coli pKEN GFP exhibited green fluorescent
opposite to non-fluorescent A. faecalis ONU 452,

Results. Growth characteristics of garden cress seedlings such as mean lengths of stems and
roots increased in 30,0% when the seeds were inoculated with E. coli pKEN GFP and germinated
under laboratory conditions. Percentage of germinated seeds was not changed as compared with the
control. Stimulation activity was likely to be associated with the ability to attach to plant surfaces:
bacteria of E. coli pKEN GFP strain formed developed biofilms on garden cress seedlings with the
extensive matrix regularly covering the root surfaces. A. faecalis ONU 452 was found to be
antagonistic against E. coli pKEN in a diffusion-in-agar assay. Only overnight culture inhibited E.
coli pKEN GFP growth but not the filtrated cultural liquid. Due to absence of active secretion of
antagonistic compounds in cultural liquid we suggested that A. faecalis ONU 452 inhibit E. coli pKEN
GFP by direct cell-to-cell interactions - probably - at the stage of attachment to surfaces and biofilm
formation. To test this hypothesis, we added the overnight culture of E. coli pKEN GFP diluted in
different ratio to A. faecalis ONU 452 biofilms on polystyrol plates. Antagonistic strain could prevent
the attachment of E. coli pKEN GFP if the ratio of A. faecalis ONU 452 : E. coli pKEN cells was 1 :
0,5 or 1 : 1. But if the number of E. coli pKEN GFP cells was higher than the concentration of
antagonistic cells, E. coli could be intercalated in a formed A. faecalis ONU 452 biofilm. But as in
nature the massive infiltration of certain microbial species is rarely to be occurred, it could be
suggested that the present amount of antagonistic A. faecalis on plant surfaces may be sufficient for
protection against E. coli penetration.

Conclusions. Bacteria of the model strain E. coli pKEN GFP attached to Lepidium sativum L.
surfaces, formed developed biofilms and stimulated plant growth. Endophytic antagonistic bacterium
A. faecalis ONU 452 inhibited E. coli pKEN GFP and could prevent its attachment.

Key words: Escherichia coli, Alcaligenes faecalis, antagonist, attachment, plant surface
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®YHKIIOHAJBLHU CTAH CEPLIEBO-CYJIMHHOI CHCTEMHM
Y %KIHOK 3 PI3HUM PIBHEM BETETATUBHOI'O TOHYCY

Axkmyanvuicms. Oyinka pieHA (DYHKYIOHYBAHHA MA PEAKMUBHOCMI Cepyeso-CyOUHHOI
cucmemu y pIZHUX CMAHAx ma HA PIZHOMAHIMHI HABAHMADICEHH 3 YPAXYB8AHHAM MAKOI
Munoa02ii Modce Oymu KOPUCHUM OJisl NPOSHO3YBANHHS A NONEP eOdCEeHHS NOpYulenb pecyaayii
Op2anizmy THOOUHU.

Mema. Jlocnioumu ocobausocmi apmepianbHo20 MUCKY MaA 6apidbenbHOCmi cepyegozo
pummy y JCIHOK 3 PI3HUM PIGHEM 6e2emamueH020 MOH)CY.

Memoouxka. [Iposeodeni sumiprosanus Ha 57 aucinkax sikom 18-19 pokis 3a ymoe nabaudicenux
00 CMaHy OCHOBHO20 OOMIHY V NONOJNCEHHS Jlexcaiu ma npu opmonpoodi. ¥ kosxcHoi oocnioxcysanoi
mecmy8anus nposoounu mpuyi. y ¢onrixyainosy (I), osynramopny (Il), ma nromeinogy (Ill) ¢hasu
osapianbHo-mencmpyanvho2o yukay (OMIL]).Bumiprosanu pisui apmepiaibHo20 MUCKY, OYIHIOGAU
NOKA3HUKY CHEKMPAIbHO20 AHANI3Y CePYesoco pummy.

Pesynomamu. Y OCiHOK 3 8a20MOHIEN piBeHb O0IACMONIYHO20 aApmMepialbHO20 MUCKY
suwull Hide y oci6 3 cumnamomownieio. JKinku 3 cUMRAMOMOHIEID MAOMb OlibUl ONMUMALbHI
NPUCTNOCYBANbHI 3MIHU YAPOOOBHC 08APIANLHO-MEHCMPYALbHO20 YUKILY 30 XApAKmMepucmuKamu
BCP 'y nopieuanni 3 napacumnamomouixamu. Ananiz peaxmusnocmi HOPMARi308aHOIL
nomyosichocmi  cnekmpy  Koausanv  inmepsany R-R ynpooosowc OMI] exasye na Oinvut
NPOCHOCMUYHO NOZUMUBHI 3PYULEHHA 6420 CUMNAMUYHOI pieHOGA2U Y CUMNAMOMOHIKIE Y
NOPIGHAHHI 3 8A20MOHIKAMU.

Hoeusna. Bnepwe nokaszana ounamixa apmepianbHo20 MUCK, X8ULbOBOI CMPYKMYpu
cepyeso2o pummy y JACIHOK 3 PI3HUM PiHEM 8a20-CUMNATMUYHOT pigHosazu ynpoodosdc OML] .

Bucnoeku. [lpucmocysanvui 3MiHU cepye8o-CYOUHHOI CUCMeMU Y HCIHOK CYMMEBD 3AIeHCaAmb 6i0
BUXIOHO20 PIBHS 8e2eMAMUEHO20 MOHYCY.

Knrouoei cnosa: sapiabenvhicms cepyesoco pummy,JHCiHKU, apmepiaibHull Muck.

ITocranoBka mnpoOjemu. DPyHKIIOHANBHUN CTaH CEPLEBO-CYAUHHOI CHCTEMH
0araTto B 4OMYy BH3HAua€ piBEHb 3JI0POB’S JIOJUHU, € IHAUKATOPOM IEpeANnaTOJIOTrYHUX
Ta marojoriyHux crtaHiB [1, 2]. IleHTpanbpHa reMoaWHaMiKa Yy >KiHOK MOJIOJAOTO BiKYy
JNOCHiKeHa Yy MEHIIOMY CTYIEHl1 HiX y 4YojoBikiB. Tum Ounbiie He 3°scoBaHi il
TUTOJIOT1YH1 0c00MMBOCTI. OHIEIO 3 TAKUX THUIOJIOTIH € PiBEHb BEreTaTUBHOTO TOHYCY Y
cranl crnokot [3, 4, 5]. Ouinka piBHA (QYHKIIOHYBaHHS Ta PEaKTHUBHOCTI CEpIIEBO-
CYIMHHOI CUCTEMHM Yy PI3HUX CTaHax Ta Ha PI3HOMAaHITHI HaBaHTAXXEHHS 3 ypaxyBaHHSAM
TaKoi TUMOJIOTIT MOKe OyTH KOPUCHHM JJIsI TPOTHO3YBAHHS Ta MOIMEPEKEHHS MMOPYIICHb
peryssuii opranimy JOJIUHH.

AHaJi3 ocTaHHIX JocaikeHb Ta myOaikanii. Ha ganuii yac npoBeieHi BUMiprOBaHHS
OCHOBHMX MOKa3HMKIB [IEHTPAJIbHOI FeMOJANHAMIKH Y 3/I0POBUX MOJIOJIUX >KIHOK Ta YOJIOBIKIB
Ta po3po0IIeHi X cTaHIapTH SIK B CIIOKOI, TaK i MpU Pi3HUX HaBaHTaxeHHsX [6, 7, 8]. 3naunHa
yBara MpUIUIIETBCS OCOOIMBOCTSAM 3MiH BapiabenbHOCTI ceprieBoro putMmy (BCP) y xiHok
YIIPOJOBK OBapianbHO-MeHCTpyanbHoro mukiay (OMII) [9, 10]. Pasom 3 mum BigomocTi
BigHOCHO ocoOmuBocteir BCP ynpomosx OMIIL mocratibo He omHopimni [11]. Ilimkom
WMOBIpDHO 1€ TIOSICHIOETHCSI BIKOBUMH, €THIYHHMH, 1HAUBIAYaJTbHUMU OCOOJIUBOCTSIMH
0OCTEKEHHX, PIBHEM iX 3/10pOB’sl.

Pa3zoMm 3 num gociiKyBanu 1 0COOJIMBOCTI CEPIIEBO-CYIMHHOT CUCTEMH Y YOJIOBIKIB 3
pi3HHM piBHEM BereratuBHOro ToHycy [3, 12]. V xiHOk, TuM Oinbln y pizHuX (azax OMILL,
BIUTMB BEr€TaTHBHOTO TOHYCY Ha PEaKTHBHICTH CEPIIEBO-CYJIMHHOI CUCTEMHU Ha 3MiHY CTaHIiB
Ta YMOB JIeTaJbHO HE BUBYAJIH.

Meta po6oru. Jlocmiautun 0COOIMBOCTI apTepiaJbHOTO THCKY Ta BapiaOeIbHOCTI
CEepLEBOr0 PUTMY Y KIHOK 3 PI3HUM PiBHEM BET€TaTUBHOTO TOHYCY.
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Mertoauka

Jloclmi/DKeHHST TPOBEACHO 3 JOTPUMAHHSAM OCHOBHHUX OIO€THUHUX IIOJIOKEHB
Konpenmii Pagu €Bponum mnpo mnpaa moguHu Ta Olomenununy (Big 04.04.1997 p.),
['enbcincpkoi  neknapainii BceecBiTHbOi Mean4Hoi acomiamii 1po  €THYHI  HPUHIUIN
MIPOBEICHHS HAYKOBHX MEIMYHHX JOCTIIHKEHb 3a ydacTio Jroauuu (1994-2008 pp.), a Takox
Hakazy MO3 Vkpainu Ne 690 Big 23.09.2009 p.

BuwmiproBanns npoBeneHo Ha 57 xiHkax BikoM 18-19 pokiB 3a yMOB HaOJIMKEHUX 10
CTaHy OCHOBHOT'O OOMiHY Y TIOJIOKEHHS JIeKauu Ta MPH OpTonpoOdi. Y KOXKHOT JOCIIHKYBaHOT
TeCTyBaHHS MpoBoawIH Tpudi: y domikynainoBy (I), oBymsropny (1), Ta moreinoBy (I11) dazu
oBapianbHO-MeHCTpyasibHOTO 1Ky (OMIL). BusnauenHs ¢a3 UKy MOPOBOIMINA 32
aHaAMHE30M, BUMIpIOBaHHSAM 0a3aibHOI TeMIIepaTypu Ta 3a JOMOMOIro0 Habopy CTpyMEHEBUX
TecTiB Ha oByIIALi0 «Solo» (IND Diagnostic, Inc., Canada).

Cucromiunuit (ATc) Ta mniactomiuamii (ATnm) aprepiaibHUH THCK BHMIPIOBAIH
aycKynabTaTHBHUM MeTofoM KopotkoBa prytHum TtoHomerpoM (Riester, Germany).
PospaxyHok cepennnoro aprepianbHoro Tucky (ATcep) 3aiiicHioBanu 3a popmynoro Hickkam.

TpuBamicTe KOXHOTO KapHAiOIHMKIy PO3PAaxOBYBAJIM 3a YAaCOBHMH IapaMeTpaMu
HaWBUIIOT TOYKHM 3yOus R enekrpokapiaiorpamu y mporpami “Caspico” (A.c. Ykpainu
Nel1262). B miit mporpami BHOMpanu OUISHKY 3alucCy JUIS aHali3y Ta MPOBOAWIH PYy4YHY
KOPEKIIio apTeakTHUX 3HAUYCHbD.

CrnexTpanpbHUI aHaNi3 3MIMCHIOBAIM 3a JIOMOMOIOK TEpioJOTPaMHOTO METOay 3i
3rnakyBaHHAM BikHa Daniel y mporpami Caspico (a/c Ykpainu Nel1262). Ilpu upomy B
cnektpi YCC ta YOK po3spizasumm HactymHi kommorentH [3]: 0,15-0,4 I'n (HF) — moTyxHicTh
y nmiana3oHi Bucokux yactot; 0,04-0,15 I'n (LF) — moTyXHICTh y Jiana3oHi HU3BKUX YacTOT;
0-0,04 I'u, (VLF) — moTyHIcTh y Aiana3oHi ayxxe Hu3bkux yactot; 0-0,4 'y (TP) — 3aransHa
MOTY)XHICTh CIEKTpy. Takox OI[IHIOBaJIM MOKa3HUK HOPMaJi30BaHOI MOTY>KHOCTI CHEKTPY B
niana3oni 0,15-0,4 T'y (HForm), sKuit BimoOpakae piBeHb Baro-CUMIIATHYHOTO OaaHCy.

JlJis 1eTanbHOTO aHaji3y XBHIbOBOI CTPYKTYPH CEPLIEBOIO PUTMY BHKOPHCTOBYBAJIHU
METOJIUKY TIOOYIOBH MEIIaHHOT CIIEKTPOrpaMu KoJIMBaHb iHTepBaiy R-R [6].

CraTuCTUYHUHN aHaTi3 OTPUMAHMX JaHUX MPOBOJMIN 32 JOMOMOTOI0 MapaMeTPHUHHUX
Ta HemapaMeTPUYHUX METOJIIB B 3aJIEXKHOCTI B1J] XapaKTEPUCTHUK iX pO3MOIALIY.

Pe3yabTaTn T2 00roBopeHHs

PiBeHb BereTaTHBHOTO TOHYCY OIIIHIOBAIM 3a MOKa3HUKOM HFnom. AHami3 posmnoainy
1poro nokasHuka y I ¢pazi OML] 103BoIMB BUIIIUTH TPU TUIIOJIOTIUHI TPYIH: CUMIIATOTOHIKU
(CT) 3 piBaem 1o 44% (19 oci6); Hopmo Toniku (HT) B mexkax 44%-60% (12 ocib) Ta Baro
toHiku (BT) — Bix 60% (26 oci0).

BiporigHi pi3HHII y PIBHSAX apTepiajJbHOrO TUCKY MK 0CO0aMH IIMX THUIOJOTIYHHX
rpyn B ocHOBHOMY Oynu 3HaiaeHi no AT, (tabn. 1). Tak y cnokoi nexauu B I pazi OML] y
BT ueit nokasnuk 6yB Bummii Hix y CT. [Ipu opronpo6i AT, y III ¢pazi OML y HT ta BT’
O0yB Bumuid HiX y CT. IlogiOHa 3aKOHOMIPHICTh € Je0 NapagoKcaibHOK. Tak 3a OJHUM 3
TPAAUIIIHHUX TTOKA3HUKIB OIIHKKM BET€TaTUBHOTO TOHYCY Yy JIOAWHU — iHAekcoM Kepmo
OlTpIIMK  pIBEHb J1ACTONIYHOIO apTepiajibHOTO THCKY CBIJUUTh NP0 BHUIIMH pIBEHb
cuMnaTugHoro Tonycy [1]. L{inkom HMOBiIpHO, BUKOPHCTaHHS TAKOTO IHACKCY JJIS MOJIOJHX
KIHOK 3 BITHOCHO HU3BKUMHU PIBHSMH apTepialIbHOTO TUCKY HE € MPaBUIIbHUM.

binbm Bucokuii piBeHb AT, y XKIHOK 3 BaroTOHIEI0 MOXE CBIAYUTH MPO TipIIUN
(GYHKILIOHATBHUN CTaH iX CEpLEBO-CYIUHHOI CUCTEMH.

Ileli BMCHOBOK TMIATBEPKYETHCA 1 aHAII30M PEAKTUBHOCTI IbOTO TMOKAa3HUKA TPU
nepexoAi B oprocratuuHe nonoxkeHHs. Y BT Bona Biporigno Hmxk4a 3a CT y I ¢azi OMILI
B Toif yac sk y III ¢pazi OML] y CT He cnioctepirainoch BiporiJHOTO MiJBUILIEHHS y MOPIBHAHHI
3 piBHEM y CHOKO] Jiexkauu, To y BT Take miiBUIIEHHS MaJIo 3aKOHOMIpHHIA XapakTep.
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Tadoauus 1
JiacToniyHuii apTepianbHUN TUCK Y KIHOK
3 pI3HUM PIBHEM BETE€TaTUBHOI'O TOHYCY Yy pi3HI (hazu OMI]
®aza OMIL] CuUMNaToTOHIKK Hopmoroniku Baroroniku
Criokiii nexxaqu
I 61,58+0,86 62,08+0,96 64,04+1,24*
] 63,95+1,12 65,83+1,72 65,38+1,11
I 63,95+1,30 63,33+£1,42 66,15+1,58
OpTomnpoda
| 66,05+0,61" 67,50+1,57" 66,00+1,22
Il 66,84+1,16" 67,92+1,79 67,40+1,12
Il 65,79+1,22 69,09+2,11*" 69,28+1,48*"
PeaktuBHICTb Ha OpTONPOOY
I 4,47+0,85 5,00+1,50 1,67+0,96*
] 2,89+0,96 1,92+0,90 2,04+0,77
I 1,84+0,95 3,75+1,52 2,67+1,20

Ipumimrka: * - p<0,05 y nopienanni 3 cumnamomonixamu; * - p <0,05 y nopisuanni 3 pienem y cnokoi
nexcadu

OTxe K 3a piBHEM JIIaCTOIIYHOTO apTepiabHOTO THCKY TakK i 3a HOTO peaKTUBHICTIO
Ha OPTOINpPOOY KIHKKA 3 BaroTOHIEI0 Malld TipIIl XapaKTepUCTUKU (YHKI[IOHAIBHOTO CTaHy
CEPIIEBO-CYIMHHOI CHCTEMH HIXK KIHKU 3 CHMIIATHKOTOHIETO.

AHani3 MeliaHHUX CIEKTPOrpaM KOJMBaHb TpuBasocTi iHTepBany R-R y xinok CT
(A) Ta BT (b) y I Ta IlI pazax OML] nokazaB HacTynHe (puc. 1).

B I ¢a3i OML y xiHok CT 3aKOHOMIPHO CHOCTEpIraeTbcs JOMIHYIHOYa XBHIS Y
niana3zoni vactor 0,04-0,15 I'u, y IIT — nmepeBakaHHs 3a aMIUTITYIOK0 XBWJIb Y Jllalla3oH1
0,15-0,4 Tu. ¥ CT B II azi OMII BinOyBaeThCsi 3HUKEHHS] CUMIATHYHUX Ta 301IbIICHHS
NMapacUMITATUYHUX XBWIb cepreBoro putMy. Y IIT mpu mpoMy, HaBHaku, 30UTBIIYETHCS
aMILUTITyZla XBWIb HU3bKOI YaCTOTH MPU BITHOCHO HE3MIHHIN MOTYXHOCTI BUCOKOYACTOTHHUX
xBWiIb. [loai0Ha x 3aKOHOMIPHICTh XapaKTepHa JJIs IPEICTaBHULb LIUX TUMOJIOTIYHUX IpyM 1
pu opTOnpoOi.

OTxe >KIHKM CHMIIQTOTOHIKM MaroTh OUIBII ONTHUMAaJIbHI MIPUCTOCYBAJbHI 3MIHH
ynpojosx OML] 3a xapaktepuctukamu BCP y nopiBHsHHI 3 mapacuMnaToTOHIKaMu.

Bumie ommcaHi 3MiHM XBHJIBOBOI CTPYKTYpH CEPIIEBOTO PUTMY HAMITOBXYIOTh Ha
JYMKY IPO pi3HOCTIPSIMOBaH1 3MiHM Baro-CUMIATHYHOTrO GanaHcy ynpoaosx OMII y xxiHOK 3
PI3HUM Horo piBHEM Y criokoi. Tomy aHamizyBaiau peakTuBHICTh HFnom y mopiBHsHHI 3 | #oro
(a3010 B CIIOKOI JIexauu Ta npu opTonpooi (Tad. 2).

Tak y cnokoi nexaun y CT y II Ta III ¢gazax OMI] cnocrepiranoch miABUIIIEHHS
Memianu 1poro mokasHuka, ¢ y HT Tta BT ii 3HmxkeHHS y nmx ke craHax. Taki 3MiHH
CBIIYaTh MPO CYTTEBl 1HAMBIAYallbHI BIAMIHHOCTI Yy 3/I0pPOBUX JIIOJEH 1 LIJIKOM MOXYTh
MOSICHIOBAaTUCh 3aKOHOM Binbnepa npo Buxinni Benuuunu [13]. IIpu opTonpoOi 3MiHu Baro-
cumnaTtuyHoi piBHoBaru ynpojosx OMII Oynu y CT neznaunumu, a y BT crocrepiranoch
miasumeHast HFom.

Takum 4rHOM aHaI3 PEaKTUBHOCTI HOPMATi30BaHOI MOTY>KHOCTI CIIEKTPY KOJIMBaHb
iHTepBany R-R ymponosx OMI] Bkazye Ha OUIbII TPOTHOCTUYHO MO3UTHBHI 3PYILIECHHS Baro
CUMIATUYHOI PIBHOBAru y CUMIIATOTOHIKIB y IOPIBHSIHHI 3 Baro TOHIKaMHu.
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Puc. 1. MenianHi cnieKTporpaMu KOJMBaHb TpUBAJIOCTI iHTepBany R-R y kiHOK 3
nepeBakaHHsAM cuMnaTuyHoro (A) Ta napacumnaruyaoro (b) Tonycy y I ta Il pazax OMI]

Taoaunsa 2

PeaktusHnictb (%) HFnorm y iHoK y Il Ta III azax y nopiBHsHHI 3 |
(meniana, Mmexi 25%; 75%)

®aza OMI] CuMnaToTOHIKU HopmoTtoHiku Baroroniku
Criokiii nexxauu

I 41,5 -6,5** -17,9%**
20,8; 73,7 -18,2; 5,0 -42,6, 0,8

n 71,7 -7,4%* -1,3%**
6,7;126,6 -39,7; 22,7 -21,8; 5,8

OpTomnpoba

I -1,5 18,9 8,5
-30,6; 53,8 -33,2; 89,3 -24,7, 35,1

" 2,8 -25,8 334
-33,6; 56,1 -48,7; 63,7 -18,7; 110,9

Ipumimxa: * - p<0,05 y nopiensanni 3 cumnamomonixamu
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BucHoBku
1. VY XiHOK 3 BaroTOHI€0 PiBEHB J1aCTOJIYHOTO apTePiaIbHOTO TUCKY BHUIIHMKA HIXK Y

0C10 3 CUMIIATOTOHIETO.

2. JKiHkM 3 CHMIATOTOHIEI0 MalOTh OUIBII ONTUMANbHI MPHUCTOCYBAJIbHI 3MIHU

VIPOAOBXK OBapialibHO-MEHCTPYaIbHOrO IUKIY 3a xapakTepuctukamu BCP y mopiBHsHHI 3
MapacuMIIaTOTOHIKAMH.

3. AHaIi3 peakTUBHOCTI HOPMaIi30BaHOI MOTY>KHOCTI CIIEKTPY KOJIMBAaHb 1HTEPBAIY

R-R ynponmomx OMI] Bkazye Ha OUIBII NPOTHOCTHYHO TO3UTHBHI 3pYIICHHS Baro
CHUMITaTUYHOT PIBHOBArv y CUMIIATOTOHIKIB Y TIOPIBHSHHI 3 BAarOTOHIKAMH.

10.

11.

12.

13.
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Summary. Lutsenko O. I., Kovalenko S. O. Functional state of the cardiovascular system in
women with various level of vegetative tonus

Introduction. An assessment of the level of functioning and reactivity of the cardiovascular
system in various states and on various loads with taking into account such typology can be useful for
prediction and prevention of human regulatory disorders.

Purpose. To study the peculiarities of arterial pressure and heart rate variability in women
with various levels of vegetative tone.

Method. Measurements were made on 57 women aged 18-19 years in conditions close to the
state of the main exchange in the lying position and during the tilt-test. For all experiment
participants, the trials were carried out three times: in follicular (I), ovulatory (II), and luteal (I11)
phases of the ovarian-menstrual cycle (OMC). Blood pressure levels were measured and heart rate
spectral analysis was also measured.

Results. In women with vagotonia, the level of diastolic blood pressure is higher than for the
women with sympathetic disease. Women with sympathetic disease have more optimal adaptive
changes during the ovarian-menstrual cycle according to HRV characteristics compared with
parasympatotonics. The analysis of the reactivity of the normalized power of the r-R spectrum
oscillations during the OMC indicates the more prognostically positive shifts of the sympathetic
balance of the weight and sympathetic compared with the vagotonics.

Originality. For the first time, the dynamics of blood pressure and wave structure of the
cardiac rhythm in women with different levels of weight and sympathetic balance during CMC are
shown.

Conclusions. Adaptive changes of the cardiovascular system of women are significantly
dependent on the initial level of vegetative tone.

Key words: heart rate variability, women, arterial pressure.
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VK 796.012.2 Mimenko B. C., Kopo6eiinikosa JI. I'.,
Kopooeiinikos I'. B.

MCUXOPI3IOJIOITYHU CTAH
BUCOKOKBAJII®IKOBAHUX CIIOPTCMEHIB
3 PI3HUM PIBHEM HEUPO/IUHAMIYHUX ®YHKIUIN

THcuxogizionoziunuti cman o0p2aHizMy CHOPMCMEHA CKAAOAEMbCA 3 PI3HUX CKIAOOBUX,
OCHOBHUM 3 AKUX € HelpoOuHamiyHi @yuxyii. Janui gaxkm nos’azanuii 3 mum, ncuxo@iziono2iunul
CMaH € IHMezpanbHUM NOKA3ZHUKOM, KU 6i000pajxcacmvcs 3 00HO20 OOKY V NCUXiuuit i0nogioi
CHOpMCMeHa Ha eMOYIlHI HABAHMANCEHHs 8 YMOBAX SHAUYHUX M S308UX HABAHMANCEHb, A 3 [HUL020 —
peaxyito yeHmpanbHoi Hepeosoi cucmemu. Memoro pobomu 6y10 GU3HAUEHHA NCUXOQI3I0N02IUHO20
CmMaMy y CHOPMCMEHIE 3 PpISHUM pieHeM (OYHKYIOHANbHOI pPYXAUBOCMI HEPBOGUX NPOYECs.
Memoou. Y Oocnioocenni nputinanu yuacms 27 6UCOKOKEANIPIKosanux 600pyie, uieHie 30ipHOT
KoMaunou Ykpainu 3 epexo-pumcvkoi bopomwdOu. Illcuxoghizionoeiunuii cman oyin08anu 3a6058KuU
mecmam: « DYHKYIOHANbHA PYXAUBICMb HEPEoeux npoyecie, «Bumpueanicmuvy, «bananc nepeosux
npoyeciey, AKi  6X00AmMb 00  ARAPAMHO-HPOZPAMHO20 — HCUXOOIAZHOCHUYHO20 — KOMIIEKC)
«Mynomuncuxomemp-05». Pezynomamu: Bcmanosneno, wo OCHOBHUM YUHHUKOM [HOUBIOYANbHO-
MUNONIO2IYHUX 81ACTUBOCMEU, WO 00YMOBIIOE NCUXOQDIZI0N02IUHULL CIMAH OP2AHI3MY Y  elimHUX
CHOPMCMEHI8 € (DYHKYIOHAAbHA PYXAUBICMb Hepeosux npoyecie. Bucoxuu pieenv @yHkyionanvHoi
PYXAUBOCI HEPBOBUX NPOYECI8 Y3200HCYEMbCA 13 30AMHICMI0 00 WEUOKICHOI nepepobku 30po8oi
iHhopmayii, eumpueanicmio Hepeosoi cucmemu, AKICHUM O0B0JI00IHHAM PYXOBUMU HABUKAMU.
3nusicenns pieHs pyHKYIOHATLHOL PYXAUBOCIT HEPBOBUX NPOYECI8 NOB SA3AHO 13 Oilbul CMAbIILHOW MaA
MOYHOI CMPYKMYPOK 6UKOHaHHS pyxosux Oiu. Haykoea noeusna pezynvmamie 00CioiceHHs.
I'pyna cnopmcmenis sucoxoi keanighikayii 6iOpisHAIOMbCA 34 pieHeM (OYHKYIOHANLHOI PYXAUBOCTI
HEPBOBUX NPOYeCi8, Maiomb IHOUBIOYAIbHI NCUXOQI3ionociuni 0cobaueocmi 6 npossi peeyasyii
@yHKyioHaTbHOT cucmemu, GIONOBIOANLHOL 34 CNOPMUBHY OISIbHICMb, WO 00360J€ NIOSUWUMU
CNOPMUGHI MONCIUBOCI 3 PAXYHOK 6HYMPIWHIX Pe3ep8ié OP2aHi3M) .

Knrouoei  cnosa: ncuxoghizionociyvHuii  cmaH,  BUCOKOKBANIQIKOBAHI  CHOPMCMEHU,
HeUpOOuHamiuni Qynrkyii

ITocTanoBka npo0aeMu. AHAJII3 OCTAHHIX JOCTIIKEeHb I My O/TiKkamii.

CydacHHMIi CIIOPT BUCOKHX JOCSATHEHb CIPAMOBAH HA ITiIBUICHHS BUIOBUIIHOCTI, [0
00yMOBJIEHO 3MIHOIO MTPABUJI 3MaraHb y 0araThbox BUJAX CIIOPTY, 30KpeMa, y €AMHOOOPCTBAX.
[18; 11; 5]. Mdanma oOcraBMHa BHUMara€ BiJ] CIIOPTCMEHIB MoOuUTI3alii (yHKIIOHATBHUX
pes3epBiB. Sk HACHINOK, AJS OTPUMaHHS MEBHOTO CHOPTHBHOTO PE3YNbTaTy CIIOPTCMEHAM
HEOOX1ZIHO BJOCKOHAIIOBAaTH CBOi TEXHIKO-TAaKTUYHI HAaBUKM Ta ONTHMI3yBaTH CTaH
COMAaTHYHUX Ta BICHEPAIbHUX CUCTEM JJIS TOCATHEHHS BUCOKHUX CIOPTHBHUX PE3yibTaTiB,
110 MTPU3BOIUTH JI0 HAMIPYKCHHS MEXaHI3MiB peryJisiiii ¢izionoridyaux ¢yHkiii [18; 16].

Takum uyMHOM, B CHOpPTI BHUIIMX JOCSTHEHb AKTyalbHUM HHUTaHHSAM € ONTHUMIi3alis Ta
IHMBIAyasi3allis CUCTEMH CIOPTHBHOI MIATOTOBKM 3a PaXyHOK KOpekuli (i310J0rTYHUMHI
npolecaMu B OpraHizmi crnopTcMeHa. DyHKIIOHAJbHUII CTaH OpraHi3My CHOPTCMEHa €
IHTErpajlbHUM KpUTEpIeEM, 110 O00’€HYye PI3HI CKIAQIOBl, B TOMY YHCIHi, NCUXO(I310JOTTYHY
komrioHeHTy [18]. B cydacHiii cucreMi CIOPTUBHOTO TPEHYBAHHS OJHUM 3 IIUISXiB ONTHUMI3allis
(GYHKIIOHAIBHOTO CTaHy OpraHi3My Ta peaiizalii CHOPTUBHUX MOXKIIMBOCTEH CIIOPTCMEHA €
BUKOPUCTAHHS 1HAMBIAyasi3allii miAroTOBKY Ta Mo0yA0Ba iHIUBIYaIbHOTO IJIaHY Mepiou3artii.

[Icuxodizionoriyauii ctaH opraHizmy BijoOpa)kae He JIMIIEe 3MIHM Ha PiBHI HEPBOBOI
CHUCTEeMH, aje ¥ (PYHKUIOHAJIBHOrO CTaHy B IHisoMmy. JlocmimkeHHS ncuxo@di3ioiaoriuHoro
CTaHy JO03BOJISIE IIBHUIKO BU3HAYUTU 1HIAWBITYaTbHO-TUIIONOTIYHI OCOOMMBOCTI Ta iX
peamizalilo y BIINOBiIb HAa PI3HUHA XapakTep HaBaHTaXEeHb B IPOLECI MIKpO, Me30 Ta
MaKpOLMKILY 1 peani3yBaTH BECh CIIOPTUBHUM MOTEHIIIa)l CHOPTCMEHA 32 PaXyHOK BHYTPILIHIX
pe3epBiB, 6e3 MIKOAM TSI 310POB’ 5.

45



ISSN 2076-5835. Bicnuk Yepkacbkoro yHiBepcutery. 2017. No2

Pazom i3 THM, HEOOXiZHO BpaxoByBaTH TOW (akT, IO cepel OaraTbOX BHIIB
CHOPTHUBHOI MiSIIBHOCTI €IMHOOOPCTBAa XapaKTEPU3YIOThCS HASBHICTIO MPOTHOOPCTBA MiX
JIBOMa CYNEpHHKaMH, IO B CBOI 4YEPry BHKIMKA€ MaKCHUMaJbHE HaNPYyXCHHS
ncuxoemoliiHoi chepu moaunu [18, 9; 3; 15; 14; 11; 1; 6]. B nanux BuUgax cropry sCKpaBo
MIPOSIBJISIOTHCST  1HAMBIAYaJbHO-THIIONOTIUHI  BJIACTUBOCTI  BWINOI HEPBOBOI  AiSUIBHOCTI
JIOIMHY, a 1X peaiizauis BigOyBaeThCsl B yMOBax Ae(iuUTy Yacy i HasBHOTO CyNEpHHKA 3
HEOOXIJHICTIO TNpHIMATH aJeKBaTHI pilIeHHs Ta e()EeKTHBHO pealizyBaTH iX B yMOBax
3maraibHOI AisuibHOCTI [18; 22; 24; 8; 10; 11; 11].

B Toii xe yac, aHaii3 cydacHUX POOIT CBIAYUTH MPO T€, IO TAKUX JOCIIKEHb Y
CIIOPTHBHIA TNpaKkTUIi He Tak 0araro, He IUBJISYNCH HA BCIO iX BaxiuBicTh. Jlume B
HOOJMHOKUX POOOTax yBara 30CEpeDKYEThCS Ha 3’SCYyBaHHI OCOOJIMBOCTEH pPO3BHTKY Ta
¢dopmyBaHHS ICUX0(}i310I0TIYHUX CTaHIB OPraHi3My CIIOPTCMEHIB B yMOBaX TPEHYBAJIbHOI Ta
3MarajgpHOI JTiSUTBHOCTI 3 YpaxyBaHHSM NpOBIAHUX mcuxodizionorivaux ¢ynkmii [18; 15,2;
3; 4]. MeTta po60TH — BU3HAYUTH TICUXO(I310J0TTYHUN CTaH CHIOPTCMEHIB 3 PI3HUMH PIBHSIMHU
G yHKIIIOHATBbHOT PYXJIMBOCTI HEPBOBUX MPOIIECIB M1/l YaC ME3OIUKITY.

Marepiaa Ta MeTOaHU

OO6cTexxeHHs CIIOPTCMEHIB HAIlIOHAIBHOI 301pHOT KOMaHIM YKpPaiHU 3 TPEKO-PUMCHKOT
O60opoThOM mpoBOmMWIKMCH, Ha 0a3li HaBUanbHO-crOpTHBHOTO IeHTpY «Konua-3acmay.
B oOcrexenHi mnpuiiHsIM yd4acTh 27 BHCOKOKBaTi()iKOBaHMX OOpIB HOJIOBIYOI CTaTi
(MaiicTpu cropTy YKpaiHu, MalCTpH CHOPTY YKpaiHU MIKHApOJHOIO KJIacy Ta 3aciyXeHi
MaicTpu cropTy YKpainu), Bikom 19-28 pokiB, sSiKi MalOTh CTaXk 3aHSATh CIIOPTOM BiJl 8 POKIB 1
Oinb1e.

Cnoprcmenn Oynu po3mofisieHi Ha 2 Tpynu 3a MOKa3HUKOM (PYHKIIOHAIBHOT
pyximBocTi HepBoBuX rmpoueciB: I rpyma (16 cnoprcMeHiB) — 3 HH3BKHUM piBHEM
¢GyHKIIOHATBEHOT pyXxiMBocTi HepBoBUX TporieciB (410-530 mc), Il rpymna (11 ciopTcMeHiB) —
3 BHCOKUM piBHEM (YHKIIIOHAIBHOI pyXJUBOCTI HepBoBHX mpoieciB (230-350 mc). [lana
Kiacudikallis OTpUMaHa 3a pe3yJabTaTaMK HAlIMX MOMEPEIHIX JOCiHKeHb [17].

KoxxeH crmoprcMeH mnepea MOYaTKOM JOCHIPKEHHS 3allOBHIOBAB AaHKETY, 3TiAHO
pPEeKOMEHIalii 0 €TUYHUX KOMITETIB 3 MUTaHb O1OMEIUYHUX IOCIIIKEHb [7], MMCHMOBO
MOTOJIMBIIMCH HA TPOBENEHHS JOCIIPKEHb Ta BUKOPUCTAHHS PE3YJIbTATiB JOCITIKCHHS Y
HAYKOBHX IUISX.

JlocnmipkeHHss  AWHAMIKM  (QOpMyBaHHS  INCUXO(Qi3I0JOTIYHUX  CTaHIB Yy
BUCOKOKBAJI(IKOBAaHUX CIIOPTCMEHIB, MiJ Yac TPEHYBAIbHOI [IiSVIBHOCTI B TepioJ
MaKpOLMKILY, IPOBOJUIIOCS IPOTATOM TPbOX HABUAIbHO-TPEHYBaJIbHUX 300piB (I11ArOTOBUUM,
NepexiTHUM Ta nepea3MaraJbHUA ME30LUKIIN), HAalepeJo/IHl OJHOTO 13 TOJOBHUX 3MaraHb
POKY — ueMIioHaTy €BpoIH.

TpenyBaibHa AisSUTBHICTD B MIEPi0] MAKPOLIMKITY Ma€ pi3Huil xapakrep [13].

[TigroroBunii Me30LMKI (ITOYATOK MAKPOLMKIY) XapaKTepu3yBaBCsS BHUKOHAHHAM
3HaYHHMX, MAKCUMAJIbHUX HAaBaHTa)K€Hb, sIKI BKIIOYAIM 3HauHy 4acTKy (80%) HaBaHTaXeHb,
10 PO3BUBAJIM 3arajbHy 1 CleliaibHy MiIFOTOBKY Ta HE3HAYHY YACTHHY TEXHIKO-TAaKTUYHUX
HaBaHTAKCHb (TUBHCH puc. 1).

[lepexigauii Me3onuki (cepeauHa MaKpOLMKIY) XapaKTEepU3yBaBCsl 3MEHILEHHSIM
YaCcTKM BIpPaB 3arajlbHOrO Ta CIHEIaIbHOTO XapakTepy Ta 3pOCTaHHSAM TEXHIKO-TaKTUYHHUX
HABaHTaXEHb (AUBHUCH pUC. 1), AK1 pO3MOALISIINCH MPUOTU3ZHO MOPIBHY.

[lepeasmaranbHuii ~ ME30LUKI (kiHeUb ~ MAaKpOIUKITY) XapaKTepu3yBaBCs
BIOCKOHAJICHHSIM TEXHIYHUX Ta TAKTHYHUX HABUYOK Y CIIOPTCMEHIB Ta INIrOTOBKOIO O
3MaraHb (IUBUCH puc. 1).
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Puc. 1. /lunamika po3noaity (pi3WYHOTO HAaBAaHTAXKEHHS B YMOBAaX MAaKpOLMKIY B
BHUCOKOKBaJI1()IKOBAHUX CIIOPTCMEHIB WIEHIB HAalllOHAIbHOI 301pHOI KOMaHIW YKpaiHu 3
I'PEKO-PUMCHKOi 60pPOTHOU

Hns BU3HAYECHHS HeHpoIMHaAMIYHUX byHKLiH HEPBOBOI CUCTEMH
BHUCOKOKBaJI(IKOBAHUX CIHOPTCMEHIB Oyi0 BuUKOopuctaHo 3 Tectu: «DyHKIIOHAIbHA
pyxauBicTh HepBoBUX HporeciB («PPHII»), «Burpusanicts», «bananc HepBOBUX MPOLIECIBY,
AK1 BiJ0Opa)kaloThb OCHOBHI BJIACTHBOCTI HEPBOBOI CUCTEMM. YCI TECTH € CKJIaJIOBUMHU
arnapaTHO-TIPOrPaMHOT0 MCUXOIIarHOCTUYHOTO KoMILIekey «MyinbpTrnicuxomeTp-05» [21].

Jlo oTpuMaHMX pe3yabTaTiB MCUXO(i310JIOTIYHUX MOKAa3HHUKIB, L0 BiI0OpakaroTh
HeWpoauHaMiuHi (YHKIII CIOPTCMEHIB OyB 3aCTOCOBAHMM KJIACTEPHUM aHali3, 110 BXOIUTHh
no mnporpamHoro mnakera StatSoft STATISTICA 10.0 mns posmoxaity CHOPTCMEHIB Ha
rpymnu [17]. Takum 4nHOM, 32 OTPUMAHUMU PE3yIbTaTAMHU KJIACTEPHOTO aHAII3y CIIOPTCMEHIB
Oyno pO3NOAUUIEHO Ha JBI TPyHNH 3a TOKAa3HMKOM «TpPaHMYHa MIBHJKICTh IE€PEpOOKU
iHdopmarii», sSKui BioOpakae TaKy BJIACTUBICTb HEPBOBOI CHCTEMHU SIK (PYHKIIOHAIbHA
PYXJIUBICTh HEPBOBHUX IMPOIIECIB.

B nopanemomy, BukopucraBmu kputepit lamipo-Binka mis HEBENMMKUX Tpyln MU
OTPUMAJIM HETapaMeTPUYHUN PO3MOJALT YaCTHHM JaHMX, BU3Hauanu Mediany (Me), BepxHii
Ta HIWKHIA KBapTwim [B.kB., H.KB.] [20]. Ockinbku naHi HE BIIIOBIIATHM HOPMAIHLHOMY
pO3MOIiTy, TOJANBIINKA aHaIli3 BiIOYBaBCs 3a JOMMOMOTOI0 HenapaMmeTpudHux kputepiis [20],
JUIsl BU3HAYEHHsI BIIMIHHOCTEH MIX TpylaMH Ta BCEpeAMHI TPy 3aCTOCOBYBAUM KpUTEPii
Manna-BitHi Ta Binkokcona [23].

47



ISSN 2076-5835. Bicnuk Yepkacbkoro yHiBepcutery. 2017. No2

Pe3ysabTaTn T2 iX 00roBOpeHHs.
Pesynpratu Tecty «DyHKIIIOHANBHA PYXJIUBICTH HEPBOBHX IMPOILIECIB» MPEICTABICHI B
Tabn. 1. 3a maHuM TecToM BHsIBICHO MOCTOBIpHI BigMiHHOCTI (p < 0,05) mixk I 1 II rpymamu
CHOPTCMEHIB 3a MOKa3HMKaMM MPOIYCKHOI 34aTHOCTI 1 TPAaHMYHOI IIBUAKOCTI IEpPepoOKH
iHpopmarii B ymoBax anamnTaiii A0 TPEHYBAIbHMX HABaHTAXEHb B TEPIOJ MAaKpPOIUKITY.
Januii Qaxt Bkazye Ha NPUCKOPEHY IIBUIKICTH IMEPEepOOKM 30BHIMIHBOI iH(popMarii Ta
edepenTHOT pearnizaliii Aii y emiTHUX cnopTcMeHiB 11 rpymm.

Taoauns 1
3Ha4YeHHs OKAa3HUKIB TecTy «PyHKIIOHAJIbHA PYXJIMBICTh HEPBOBUX MPOLIECIBY Cepe
cnoprcMediB [ 1 Il rpynu B tuHaMini MakpOIUKITY

1 rpyna, n=16 2 rpyma, n=11
Iloka3Huku - -
ME1aHa H. KB. B. KB. MEO1aHa H. KB. B. KB.
MiArOTOBYXI ME3OLIMKII
JluHaMigHiCTB, % 68,79 | 6518 | 80,06 79.07 7053 | 8572
Hponyckua 3xatHicTe, 1,53 148 | 163 1,90% 173 | 208
YM.OJ.
I'pasrdHa MBHIKICTE 455,00 | 410,00 | 470,00 | 320,00* | 290,00 | 350,00
nepepoOku iHpopMaIlii, MC
IMITy;15CHBHICTE- -0,05 023 | 011 0,02 019 | 017
pedIEeKTUBHICTD, YM.OJ.
MepexiTHUN ME30IHKIT
JluHaMigHiCTB, % 7401 | 6832 | 82,79 75.31 62,02 | 80,88
Iporyckua spathicts, 1,82 170 | 194 | 206 | 188 | 222
YM.OJ.
I'panirna mBMAKICTS 365,00 | 320,00 | 388,00 | 290,00* | 260,00 | 290,00
nepepoOkH iH(opmarlii, Mc
IMrrystbCHBHICTS- 0,05 0,09 | 031 0,11 0,01 0,33
pedAEKTUBHICTD, YM.O/I.
Hepeﬂ3MaraﬂBHI/II>'I ME30IIUKIT

JluHaMigHICTS, % 7162 | 6577 | 80,01 79.50 7296 | 87.36
Hporyckua spaThicTs, 1,83 167 | 191 | 197* | 181 | 210
YM.OJI.
I'panuina WBAAKICTE 335,00 | 320,00 | 410,00 | 290,00* | 260,00 | 290,00
nepepo6ku iHdopMariii, Mc
IMITy T:CHEHICTE- -0,03 0,11 0,30 0,03 0,02 0,07
pedIeKTUBHICTb, YM.OJ.

*-p <0,05 - nocroBipHi BigmiHHOCTI MiX I-10 Ta II-to Tpynamu

JluHaMmika IMOKa3HMKIB MPOIMYCKHOI 3JaTHOCTI 1 TPaHUYHOI HIBUAKOCTI MepepoOKu
iH(popMallii B mepio]] MaKpoIHKITy, B 000X Ipynax CIOPTCMEHIB, MAa€ CXO0KY TEHAEHIIIO (UB.
Tabn. 1). VY BiAMOBiAP HA 3pOCTAaHHA HABAaHTAXEHb TEXHIKO-TAKTHYHOTO XapaKTepy
(BIOCKOHQJIEHHS TEXHIYHUX Ta TAKTHYHUX HABUYOK Y CYTHYIIl) CIIOCTEPIra€Thes 301IbIICHHS
(GYHKIIIOHATBbHOI PYXJIMBOCTI HEPBOBHUX TMPOLECIB (3MEHIIEHHS IOKa3HUKAa TPaHUYHOL
MIBUJKOCTI TiepepoOku iHpopMallii) Ta MiABUIIYEThCS 3IaTHICTH 10 O0OpoOIeHHS OiTbIIol
KUIBKOCTI 30poBOi 1H(OpMaIlii, sika HaIXOJUTh BiJl 30pOBUX CEHCOPHUX CHCTEM (301JIbIICHHS
MOKa3HMKa MPOMYCKHOI 31aTHOCT).
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BusiBneHo, 1m0 MIBUAKICTH OBOJIOJIHHS HABUKOM BHKOHAHHS HOBOTO 3aBJaHHS
(TTOKa3HUK JUHAMIYHOCTI) BUCOKA B YCiX CIIOPTCMEHIB BHUCOKOi kBamidikarii (quB. Tadm. 1).
HaromicTe, mposiB AaHOi XapaKTEPUCTHKHA B TPyIax CIIOPTCMEHIB Ma€ JEsKl BiIMIHHOCTI.
3 ogHOTO OOKY, TEHJCHIIS 10 OUTBINOI MIBUAKOCTI OBOJIOIHHS HABUKOM BUKOHAHHS HOBOTO
3aBJaHHs MpUTaMaHHa crioptcMmeHam Il rpymu. 3 iHmoro 6oky — B crmoptcMeHiB | rpymu
3MiHa XapakTepy HaBaHTAXEHb (CEpeAMHAa MAaKpPOLMKIY, JUB. pucC. 1) OUIBII ONTUMAaIbHO
CIIpUHMAaEThCsA, HDK B criopTcMeHiB Il rpymu, mo BimoOpakaeTbes HE JMIIe B 30UIBIICHHI
PYXJIMBOCTI HEPBOBUX MPOIECIB, alie W B 30UIBIICHHI MIBUIKOCTI OBOJIOJIHHS HABUKOM
BUKOHAHHSI HOBOTO 3aBJ/IaHHS Ta 30€piraeThCs 0 KiHIS MaKPOIMKITY.

[Toka3HUK IMIYIbCUBHICTh-PE(IIEKTUBHICTh BiAOOpaka€e JOMIHYIOUY TEHICHIIIO IO
TeHEPYBAaHHS BCIX CEHCOPHUX PEaKIlii (B TOMY YHCIII CIIOHTAaHHMX ) Ha MOAPAa3HUKH B TIPOIIECi
BUKOHaHHS TecTy. [loka3HUK pedieKTUBHOCTI BifoOpaskae iIMOBIPHICTH BUHUKHEHHS, CaMe,
3HAUMMHX peakiii Ha 30poBi moxapasHuku [18]. Hespakaroum Ha Te, IO 3a MaHOIO
XapaKTEPUCTHKOIO JOCTOBIPHI BIIMIHHOCTI HE BUSIBJICHO, i NMPOSB B CIIOPTCMEHIB 000X IpyIl
Mae pizHUI Xxapakrtep. CrnopTcmeHu | rpynu MarOTh TEHACHIIIO 10 TMOKpAILIEHHS SKOCTI
pearyBaHHS 3a PaxXyHOK 3JIHCHEHHS OUThII OOCpPEKHWX 1 TOYHUX i, a CIIOPTCMEHU
Il rpynu — 0 MIBHJIKOTO BUKOHAHHS CIIOHTAHHMX, IIBHIKUX PYXOBHX PEAKIlH 3a PaxyHOK
HEIOCTaTHHO OOYMAaHUX PillIEHb.

Takum uMHOM, peaini3allisi CIOPTHBHOIO MOTEHLIady CHOPTCMEHIB pI3HUX TPyl
BiOyBaeThcsl mo pizHOMY: | rpyma peamisye CBiif CHOPTHBHMN TOTEHINiaNl 3aBIASKW BUIIIN
TOYHOCTI Ta SIKOCTI BUKOHAHHSI IMOCTaBJICHUX 3an1a4, Il rpymna — 3a paXyHOK MpPOsIBY BHCOKOL
(GYHKIIOHATTBHOI PYXJIMBOCTI HEPBOBUX MPOLIECIB.

B Tabn. 2 npezicrarieHo pe3yabTaTy OalaHCY HEPBOBHX IPOIIECIB 3a TecToM «Peakiris
Ha PyXOMHUH 00’ €KT» B AMHAMIII MaKpOIIHMKITY.

Tabamnuns 2
PesynpraTn 6anaHcy HEpBOBUX MPOLIECIB CIIOPTCMEHIB 3a TECTOM
«Peakist Ha pyxomuii 00’ekT» cepes cnoptcMeniB | 1 1l rpynu B nepiosy MaKpouuKIly

1 rpyna, n=16 2 rpyna, n=11
ITokxa3Huku . .
MeaiaHa H. KB. B. KB. | MemiaHa H. KB. B. KB.
[MATOTOBYUI ME3OLUKII
TouHICTh, YM.OJI. 3,14 2,15 3,94 2,30 2,13 2,82
CrabinbHICTh, % 4,46 3,26 6,13 2,84* 2,28 2,92
30y/KEHHS, YM.O]I. -0,05 -0,71 0,32 -0,28 -1,17 0,28
gﬁe:; 110 30y/KeHHIO, 9,11 | -220,80 | 116,78 | -150,90 | -230,80 | 21,14
nepexiHUN ME30IUKIT
TouHICTh, YM.OJI. 3,00 2,45 3,77 2,06* 1,75 3,22
Cra0binbHicTb, % 3,17 2,73 3,68 2,96 2,54 3,24
30ymKeHHS, YM.O/I. -0,04 -3,01 0,41 -0,02 -0,38 1,20
gﬁe:; 1o 3bysieHio, 97,45 | -193,05 | 46,71 | 664 | -119,90 | 83,60
rnepe3MaraIbHUN ME3OIMKIT
TouHiCTh, YM.OJI. 2,66 1,84 3,05 2,83 2,26 4.43
CrabinbHicTh, % 3,65 2,64 4,40 3,30 2,53 4,12
30y/KEHHS, YM.O]I. 0,02 -0,28 0,17 0,00 -2,43 0,28
iﬁe(‘f;‘ 1o 30y/KeHHIo, -8,70 | -247,10 | 60,04 | -28,06 | -182,90 | 40,18

[TpumiTka: * - p < 0,05 - gocToBipHi BiamiHHOCTI Mix [-t0 Ta II-10 rpynamu
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Bussneno, mo 3miHa xapakTepy HaBaHTa)KEHHS, B TEPiOJl TPEHYBaJIbHOI MIsUIBHOCTI
MaKpOIMKITY, IPU3BOAMIIA A0 3MEHIIICHHS TOKa3HUKY 30y/KEHHS (CepeHa MaKpOIHMKITY), a
y TOJAJIBIIIOMY — MPOSBIISIIACh TEHJICHIIIS A0 3pYIIEHHS OajaHCy HEPBOBHX MPOIECIB y OiK
30y/PKEHHS HEpPBOBOI CUCTEMH B TIepe3MaralibHOMY Tepiofi (KiHelb MaKpOLIUKITY).

Ha nymKy neskux aBTOpiB TOUYHICTh € OJJHAM 3 KpUTEPIiB €(PEKTUBHOCTI PyXiB, IO
3a0e3MeuyeThCsl 31aTHICTIO M SI30BOi CHUCTEMH BIATBOPIOBATH CBOi CKOPOYECHHS B 3aJlaHOMY
temmi [19]. OTpumaHi pe3ynbTaTi BUSBWIH y CIIOPTCMEHIB | rpynu TEHACHITIIO 0 KpalIux
pe3ynbTaTiB (BHINI aOCOMIOTHI 3HAYEHHS) 32 MOKAa3HHUKAMHU TOYHOCTI BHKOHAHHS TECTOBOTO
3aBAaHHS Ta CTaOUIBHOCTI, mopiBHAHO 3 Il rpynoro (auB. Tabd. 2).

Opnak, 3MiHa XapakTepy HaBaHTaxeHHsS y | Tpym NOpuU3BOIUTH JO 3MEHIICHHS
TOYHOCTI BUKOHAHHS 3aBJaHHS Ta CTaOLIBHOCTI HEPBOBHX IIPOLIECIB B BUKOHAHHI
MOCTaBJICHOT 33/1a4i, 0COOIMBO B CepelMHI MAaKPOILUKITY, IPOTE 1Ii 3MiHH HE € TOCTOBIPHUMH.
VY cnopremeniB I rpynu aganTaris 10 Gi3WYHUX HABAHTAKEHB IMPOSIBISIETHCS B 3POCTAHHI
piBHS CTAaOUTFHOCTI HEPBOBHMX MPOIECIB MPHU BUKOHAHHI TECTy, XO4a aOCONIOTHI 3HAYECHHS
JAHOTO MOKa3HMKa MEHIII, aHDXK B ciopTcMeHiB | rpynu. B nepensmaransuuii nepiof (KiHensb
MaKpOIMKIIY) B CHOpPTCMeHIB Il Tpymu BUSBICHO TEHICHIIIO JO ITiIBUINEHHS TOYHOCTI
BUKOHAHHS 3aBJIaHHS (HaWBHILI aOCONIOTHI 3HAUEHHS TOKa3HUKA B JaHii rpymi).

Pesynbratn Tecty «BuUTpuBaIiCTh HEPBOBOI CHUCTEMH» B JWHAMIIll TPEHYBAJILHOTO
MaKpOIMKITY MPEICTABICHO B Ta0I. 3.

Taoauusa 3
3HaueHHS TOKa3HUKIB TeCTy « BUTpHBaAIiCTh HEPBOBOI CUCTEMI
y crioprceMeHiB [ 1 I rpynu B tuHamiIg MakpouKiTy
1 rpyna, n=16 2 rpyna, n=11

Iloka3zHuku - -

Me/iaHa ‘ H. KB. ‘ B. KB. MeiaHa ‘ H. KB. ‘ B. KB.

IATOTOBYUI ME30LHKII
Burpusanicts, ym.o. -1,92 -2,27 -1,00 -1,61 -2,43 | -0,82
Yacrora TOpKaHb, yM.OJ. 6,02 5,42 6,36 5,74 5,63 6,07
CrabinpHiCcTh, % 12,32 8,86 15,97 13,13 9,79 | 14,06
CKBaXHICTb, YM.O/I. 4,01 3,31 4,77 3,70 3,47 4.48

NepexiTHUI ME30LUKI
BurtpuBanicts, ym.o. -1,59 -2,20 -0,80 -1,38 -2,30 | -0,48
YacroTa TOpKaHb, YM.OJI. 5,73 5,39 6,25 5,51 5,40 5,94
CrabinbHICTh, % 10,52 9,53 15,12 13,21 8,70 | 18,57
CKBaXHICTh, YM.O/I. 3,87 3,05 490 413 3,67 4,67
nepea3MaraibHU Me30LUKIT

Burpusamicts, ym.o1. -1,94 -2,34 -0,94 -0,93 -1,80 | -0,27
YacroTa TOpKaHb, YM.O/. 5,70 5,43 5,96 6,02 5,52 6,50
CrabinbHICTh, % 9,65 8,19 11,43 13,00 | 11,89 | 16,20
CKBaXHICTh, YM.O/I. 3,92 3,48 4,95 3,52 2,80 477

[TpumiTka: * - p < 0,05 - gocToBipHi BiaMiHHOCTI Mix [-t0 Ta lI-10 rpynamu

JlocTOBipHUX BIIMIHHOCTEH 3a JaHUM TECTOM He BUsABICHO. J[anmii (axt moxe
CBITYUTU TPO BUCOKI KOMIIEHCATOPHI MEXaHI3MH 3a PAXyHOK SIKHX CIIOPTCMEHHU 3 Pi3HUM
piBHEM (YHKIIIOHATBHOI PYXJMBOCTI HEPBOBUX TIPOIIECIB 3/IaTHI TMPOSIBISATH BUCOKI
CIIOPTUBHI Pe3yIbTaTH.
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3a TOKa3HUKOM BHUTPHUBAJIOCTI HEPBOBOI cHCTeMH Yy cmopTtcMmeHiB Il rpymu
CIIOCTEPIraeThCsl TEHACHIISI A0 KpalluX 3HaueHb (MEHIIE 3HAYeHHS IOKa3HHKA), aHDK B
I rpynu. B Toit xe yac, mia Il rpynu XapakTepHUM € IOKpALICHHS JAaHOTO IOKA3HUKA IIPU
3MiHI XapaKTepy HaBaHTaXeHb, TOPIBHAHO 3 | rpymoto (quB. Tadu. 3).

[Toka3HuK cTaOUTLHOCTI, SIKUI XapaKTePU3YEThCS PIBHEM BapiaTHBHOCTI, YUM MEHIIUNA
KoeilieHT Bapiamii, TUM BHIIE CTaOUIBHICTE B TeCTi. 3a JaHWM MOKA3HUKOM, Kpalli
pe3yJbTaTH CIOCTEepIraeThes B ciopreMeHiB | rpynu (quB. Tabin. 3). B auHamini HaBYaIbHO-
TPEHYBAIBHUX 300piB (MaKpOIMKITY) MOXHA CIIOCTEPIraTH MOKpPAIICHHS PiBHA CTaOUIBHOCTI
HEepBOBUX NporieciB B I rpymi, B To# yac gk B Il rpymi Takux 3MiH HE BiIOYBa€eThCA.

Bucokuii Moka3HUK CKBaXHOCTI B 000X Tpymax CBIJYUTh MPO HEpaliOHATIbHY
OpraHizaifito pyxoBoi aKTHBHOCTI B TemmiHT-TecTi (auB. Tadm. 3). Pazom 3 Tum, B KiHII
MaKpOIIUKIIY CIIOCTEPIraeTbCcsi TEHJICHISA JO 3MEHIICHHS HEpPAIiOHABbHOI OpraHi3arii
PYXOBOi aKTUBHOCTI B 000X Ipylax CIIOPTCMEHIB.

[Toka3HuK TOYHOCTI MPOSBIISAE Taki cami TEHACHITI, 0 1 B TecTi «Peakiiist Ha pyXoMHid
00’ €KT».

TakuM 4YUHOM, OTpPHMaHI Pe3yJIbTaTH CBITYATH MPO TE, IO CIIOPTCMEHHU 13 HU3BKUM
piBHEM (YHKIIOHATBLHOI PYXJIMBOCTI HEepBOBUX mpoueciB (I rpyna) mMaroTh TEHACHIIIO 10
cTabLIPHOCTI HEPBOBUX MPOIECIB 1 37aTHI CTaOUIBHO Ha IEBHOMY pIiBHI BHUKOHYBAaTH
MOCTaBJICHE 3aBJaHHS, B TOW Yac SIK CHOPTCMEHH 3 BHUCOKHM piBHEM (YHKIIOHAIBHOT
pyximBocti HepBoBuX mnporeciB (II rpyma) maroTh NposiB BHUIIOTO piBHS BUTPUBAIOCTI
HEPBOBUX MPOIIECIB i 34aTHI JOBIlIE BUKOHYBATH [TOCTABJICHE 3aB/IaHHSI.

BHCHOBKH i nepcrneKTHBU NOJATbIINX A0CTiIKeHb

1. BcraHoBieHO, 10 OCHOBHUM YUHHHKOM  i1HAMBIAYaJbHO-TUIOJOTIYHUX
BJIACTUBOCTEH, 10 00YMOBIIIOE NICUXO(1310J0TIYHHI CTaH OPTraHi3My Y €NITHUX CIIOPTCMEHIB
€ QyHKIIiOHANTBHA PYXJIMBICTH HEPBOBUX IPOIIECIB.

2. Bucokwuii piBeHb (yHKIIOHATBHOI PYXJIMBOCTI HEPBOBHUX IPOLECIB Y3TOIKYETHCS
13 3/aTHICTIO 0 IIBUJAKICHOI mepepoOKH 30poBoi iH(oOpMallii, BUTPUBAIICTIO HEPBOBOI
CHCTEMH, SKICHIM OBOJIOJIIHHSIM PyXOBHMHU HaBHUKAMH.

3. 3HmwkKeHHs piBHSA (QYHKI[IOHAIBHOI PYXJIMBOCTI HEPBOBHX IMPOIIECIB ITOB’SA3aHO 13
O171bII CTa01IBHOIO Ta TOYHOIO CTPYKTYPOIO BUKOHAHHS PyXOBHX JIiH.

B nopanpmioMy HaMu IJIaHYeTbCsS BIPOBA/DKEHHS HAIIUX pE3yJbTaTiB B IpOIEC
MIJTOTOBKM BHCOKOKBaJI(DIKOBAaHUX CIIOPTCMEHIB y TPEHYBAJIBHUN MPOIEC IPU MIATOTOBKH
IO BIAMOBIMAJILHUX 3MAaraHb.
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Summary. Mishchenko V. S., Korobeynikova L. G., Korobeynikov G. V.
Psychophysiological state of qualified athletes with different level of neurodynamics functions

Introduction. Psychophysiological state organism of athletes consists from different
components one of which is the neurodynamics functions. This fact related with the parameter of
psychophysiological state which indicates one of the part of psychical response on the emotional loads
and the second part — reaction of the central nervous system during large muscular capacity.

Purpose. The aim of the work was determined the psychophysiological state of athletes with
different levels of functional mobility of nervous processes during the mesocycle.

Methods The 27 high qualified wrestlers, members of team of Greco-Roman wrestling were
examined. The psychophysiological state was assessed by tests: «functional mobility of nervous
systemy, «endurance of nervous process», «balance of nervous system» which including of part
complex of hardware programs psychodiagnostic «Mutltypsychometers-05y.

Results. It is established that the main factor of individual-typological properties which
determines the psychophysiological state of the organism in elite athletes is the functional mobility of
nervous processes. The high level of functional mobility of nervous processes is consistent with the
ability to speed of processing of visual information, endurance of the nervous system, and qualitative
mastery of motor skills. The reduction of the level of functional mobility of nervous processes is
associated with a more stable and accurate structure of the performance of motor actions.

Scientific novelty of research. The group of highly qualified athletes has the differences for
the level of functional mobility of nervous processes and has individual psychophysiological
characteristics in the manifestation of the regulation

Key words: psychophysiological state, high qualified athletes, neurodynamical functions.
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VK 571+613.7+796 Opauk H. A., Bocenko A. 1., ®uaunuosa K. A.

JTUHAMIKA ®I3UYHOI IPAIE3JATHOCTI JIBUAT 17-22 POKIB
YIIPOJOBK OBAPIAJTBHO-MEHCTPYAJBHOI'O LIUKJTY

Busueno Oumamixy nokasHukie Qi3uuHoi npaye30amHocmi - 8NPOO0B’HC  08APIANLHO-
MEHCMPYATbHO20 YUKTY, 3ad OGHUMU MeCMY8AHHI HAGAHMAICEHHAM 3a 3AMKHYMUM YUKIOM.
Buseneno, wo 3a cepednvoecpynosumu Oanumu ONMUMATbHUMU da3amu 015 NPOAGY 3A2aNbHOL
Qizuunoi npayezdamnocmi Oinbuwiocmi Odiguam € NOCMMEHCMPYalbHa [ NnepeoMeHCmpyalbHd.
B yi ¢hazu noxasnuxu mecmysanusi UAGUIUCS KpaAuumu, mooi siK 8 MEHCMPYAIbHY | 08YISAMOPHY
gaszu — 6onu nociputunucy. IHOUBIOYAILHULL AHANIZ 003604UE YMOBHO NOOLIUMU OCHOBHY 2pyny diguam
Ha 3 nidepynu — 3 GUCOKUMU, CEPEeOMIMU [ HUBLKUMU GUXIOHUMU De3yTbmamamu Mecmy8anus y
MEHCMPYanbHy a3y 08apiarbHO-MEHCMPYATbHO20 YUKIY. Buseneno, wjo, 32i0H0 nOKA3HUKI6 (izuunoi
npaye30amuocmi, (DYHKYIOHANbHI MOJNCIUBOCMI OIYam 3 GUXIOHUMU GUCOKUMU OGHUMU MAIU
MEHOEHYII0 00 IX 3HUJICEHHS, 3 HU3bKUMU — 00 30iibuienHs, a y 0ieuam i3 CepeoHiM pieHeMm —
Konuganucsi 6 mexcax 2-5% enpoooeoc yukny. Bucoxa inousioyanvnicme KOMUGAHL NOKAZHUKIE
Qizuunoi npaye30amrHocmi 8NPOO0BHC MEHCMPYATbHO20 YUKILY 3HUNCYE THHOPMAMUBHICMb OYIHKU,
OMPUMAHOT 34 CEPeOHbOZPYNOGUMU OAHUMU, OITbULY NPOSHOCMUYHY 3HAYYWICMYb | HAOIUHICMb Npu
00CHI0IHCeHHT PYHKYIOHATbHUX MOodHCIUBOCHell Jiguam 3abe3nedye iHougioyaibHull nioxio.

Knwwuosi cnosa: mencmpyanvruii yuki, @izuuna npaye30amuicms, 0isuama, (yHKYIOHATbHI
MOHCTUBOCTIL.

IMocTanoBka npo6Jemu. ChOrofHI HAYKOBISIM BiJioMa BEJMKa KUIBKICTh O10pHTMIB:
B po0OTi ceplis, JereHb, 010eIeKTpUYHa aKTUBHICTh MO3KY, PUTM TEMIEPaTypu i KIIITUHHOTO
OHOBJICHHSI TKaHWH TOWIO. 3@ BIIKPUTTA MOJEKYISIPHUX MEXaHi3MiB, SKi KOHTPOIIOIOTH
[UKJIIYHI KOJWBAaHHS IHTEHCHBHOCTI (Pi31010TIYHUX 1 OIOJOTIYHMX TIPOIECIB BUCHHUM 3
Pox¢enepcekoro yniBepcurery JDxeddpi Xomn, Maiikity Pocbamr 1 Maiikmy ST
npucymkena HoGeniBcbka mpemis.

Benuka KIIBKICTh MATOJNOTIYHHMX MPOLECIB B OPraHi3mMi  CYNPOBOJKYETHCS
JIECUHXPOHI3ali€l0 (YHKIIOHYBAaHHS CUCTEM OopraHizmy. ToMmy mpobiemu aganraiii i HOpMH
HEOOX1THO pO3IIIAIaTH 3 YpaxXyBaHHAM LUKIIYHOCTI KUTTEISIBHOCTI.

AHaJIi3 ocTaHHix myOJikanii. YuciaeHHi TOCIiKeHHs POBIIHMX HAyKOBIIIB BKa3yrOTb
Ha 3aJIeKHICTh (PYHKI[IOHAJIBHOTO CTaHy, Mpale3/1aTHOCTI 1 peakiiiii OpraHi3aMy Ha pi3HOMaHITHI
NOAPA3HUKKM BIJ] PUTMIYHMX 3MIH TOPMOHAIBHOIO CTaTyCcy OpraHi3My >KIHKH BIPOJOBX
crienM(ivyHUX O10JOTTYHUX PUTMIB — MeHCTpyabHuX 1HKIiB (ML) [1; 3; 4; 6; 8; 10-12].

®i3nyHa Mpane3aTHICTh € IHTErpaTMBHUM MOKa3HUKOM (DYHKLIOHAJIBHOTO CTaHy Ta
(YHKIIIOHATBHOT MiATOTOBICHOCTI Opraxi3my croptcMmeHiB [9]. BoHa € HallBaXITUBIIIO YMOBOO
JUIL PO3BUTKY BCIX OCHOBHUX (I3UUHMX SIKOCTE€H, 3/1aTHOCTI OpraHi3My 10 ME€pPEHECEHHs
crielM(IYHUX HaBaHTAXE€Hb, MOXKJIMBOCT] IHTEHCMBHOTO MPOTIKAHHS BiTHOBIIEHHs. Pa3oMm 3 Tum,
BIIOMOCTI Tpo ii AMHaMIKy 3a (a3aMu oBapiaibHO-MeHCTpyainbHoro mukiny (OMLI), 3a nanumu
TECTYBaHHS HAaBAHTAXKEHHSIM 110 3aMKHYTUM IIUKJIOM, IPAKTUYHO BiJICYTHI.

Mema — tipoaHanizyBaTH OuHaMiKy (i3U4HOI mpane3gaTHocTi AiByaT 17-22 pokiB
OPOTSrOM  OBapialbHO-MEHCTPYaJbHOTO IMKIY, 32 JaHUMH TECTYBaHHS J030BaHUM
HAaBaHTA)XEHHAM 3 pPEBEPCOM, Ta BU3HAYMTH HaAMOUIbII onTUManbHI (a3u uis OposBY
(YHKILIOHATIBHUX MOXJIMBOCTEH.

Marepiajiu Ta meToan
HocnimxkeHHss  mpoBoauiock Ha  kadeapi  Oionorii 1 OCHOB — 3JI0pOB’s
[TiBneHHOYKpaiHCHKOTO HaIllOHAJIBHOTO MearoriyHoro YHIBEPCHUTETY iMeHi
K. . Ymmmacekoro B nabGopartopii BikoBoi ¢iziozorii cnopty imeni T. M. IloneBoi 3
JOTPUMAaHHSM OCHOBHHMX mosiokeHb KouBeHmii Pagu €Bpornu mnpo mnpaBa JTIOAMHU Ta
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oiomeaumuny (Big 04.04.1997 p.), I'enbcinchkoi aexnapainii BcecBiTHROI MeMYHOI acormiamii
PO €TUYHI NMPUHLMIHN MPOBEJICHHS HAYKOBUX MEAMYHHX JOCHIDKEHBb 32 y4acTIO JIIOJAWHU
(1994-2008 pp.).

B oOcrexenHi mnpuiHsIM y4acTh 28 CTYJSHTOK IHCTHUTYTY IIOYaTKOBOI Ta
IYMaHITapHO-TeXHIYHOi oOcBiTH. /JliBuaTa He 3aliMaluCs >KOJAHUM BHUJOM CIIOpPTY, HE
BIJIBIlyBAJIM CHOPTHUBHI TYpPTKM Ta (iTHeC KiIyOW, iX (i3udyHa aKTUBHICTH MoOJsAraja y
B1JIBITyBaHHI1 000B’3KOBHX 3aHATH 3 (DI3MYHOTO BUXOBAHHS B YHIBEPCHUTETI, K1 IepeadoadeHi
HaBYAJIBHUM IUTAHOM Ui 1-2-ux KypciB. Bcel niBuara mamu peryssipHUN MEHCTpyalbHHUN
IIUKJI TpUBATICTIO 28-32 1HI, HE MaJM ONepariii Ta TpaBM, HE NMPUKUMAIN KOHTPAILCTITUBH 1
JiKH, KI Oy/Ib-SKMM YMHOM BIUTMBAIM O Ha iX (QyHKIiOHANBbHI MOXIUBOCTI. JlocmiKeHHs
IPOBOJWIOCH B CTAHJAPTHUX YMOBAX, Y MEPILIil MOJIOBUHI JTHS.

Bci nmocnmimkeHHS TPOBOIWINCH B CHELIATBHOMY €KpAaHOBAaHOMY MPUMIIICHHI —
KaMmepi, o 3a0e3MneueHe BEeHTUIALIECID Ta KOHIUIIIOHEPOM, SKI MIATPUMYBAIM ONTHMAIbHY
cTally TemrepaTrypy. B mpoMy mpumilieHHi 0OCTe:KEHUHN 3aXUINEHUH BiJ OOIYHOTO BILTUBY
CTOPOHHIX 3BYKIB 1 CBiTJIa, MPUJIaM 3aXUIICHI BiJ] €JIEKTPOMArHITHUX MOJIB Ta MEPEKEBUX
nepemKko. 3a AeKibKa MicsmiB (5-6 MICSIIB) J0 MOYAaTKy 0OCTEXKEHb 31 CTyIEHTKaMH OYIi0
MPOBEJECHO Oeciy MO0 MOXIIMBOI ydacTi B Jocii/pkeHHi. JliByara, skl BUSBUIM Oa)KaHHS,
NPUKRHATH y4acTb B OOCTEKEHHI, BEJNM KaJeHAAapi MEHCTPYaJbHOTO IUKIY Ta IIOJACHHUK
3arajibHOr0 CaMoMNoYyTTs. B mocnipkeHHI NpUHHAIM Oe3MO0CepefHI0 y4yacTb IHPAKTUYHO
3JI0pOBI JIiBYaTa 3 PEryIIPHUM MEHCTPYaTbHUM IIHKJIOM.

[Tonepeanbo MpOBEAEHI aHKETYBAaHHA, aHTPOIO-¢izioMeTpis, 6e3nocepeiHbO Mepe
MOYaTKOM TECTYBaHHS HABAaHTAXKEHHSIM 31 3MIHHOIO TOTY)XHICTIO 33 3aMKHYTHM LUKJIOM
IPOBOJWIOCH YCHE OIUTYBAaHHS 3arajbHOTO CaMOIIOYYTTS CTYAEHTKH, PEeECTPYBAIUCS
MOKa3HUKH apTepiaIbHOTO THCKY, YaCTOTH CEPIIEBHX CKOPOYEHb, BapiaOEIbHOCTI CEPIIEBOTO
pPUTMY, 3a JaHUMHM eJIeKTpoKapaiorpadii mepes noyaTkoM TeCTyBaHHS, IIiJl 4ac peBepcy 1 Ha
IT’SIT1 XBUJIMHI BIJTHOBJIEHHS.

MeHcTpyanbHui HUKI € crienridHuM O10pUTMOM >KIHOYOTO OpraHi3my i mpeacTaBleHUN
NepioZioM BiJ] MEPIIOro JHS MONEPEAHbOI MEHCTpyalil A0 Mepuioro AHA HacTymHoi. LIukiiuHi
3MIHM KOHILIEHTpALii KIHOYMX CTaTeBUX FOPMOHIB B KPOBI JalOTh MOJIUBICTH YMOBHO AILIUTH
MEHCTpYyaTbHUNA MK Ha (pa3u. Jlo TemepilmmHbOro yacy He icHye €QuHOl Kiacudikarii (a3
MEHCTPYaJIbHOTO LHMKIY. 3riiHo Kiacugikamii  jabopaTopii €HIOKPUHOJONT IHCTUTYTY
repoHTosiorii AMH VYkpainu MeHcTpyanbHUI LMK MOJUIEHWH Ha IUSITh (a3: MEHCTpyallbHa,
MOCTMEHCTpYaJlbHa, OBYJISITOPHA, TOCTOBYJIATOPHA 1 iepeaMeHcTpyanbHa [10-12]. V Beix aiBuar
OyB peryisipHUI MEHCTPYyaIbHUI IIUKJI, IO TO3BOJIMIIO BH3HAYATH (ha3v MEHCTPYAITLHOTO IIUKITY
3a JIOIOMOT'OF0 KaJIeHITapHOTO METOY 13a pPe3yIbTaTaMH CIIelialbHOr0 aHKETHOTO OIIMTYBAHHSI.

Jlnst BUBUEHHS (Pi3MUHOI Npale3aTHOCTI AiBYaT BUKOPUCTAHO METOJUKY J030BaHOTO
IUKJIIYHOTO TECTYBaHHS HABaHTKEHHsAM 3 peBepcoM [7]. Lls meromuka pae MOXKIHMBICTH
BUSBUTH HE TUIbKM TMOKa3HUKU (Hi3UYHOI Mpare3gaTHOCTI 1 peakiliio CcepleBO-CYAHMHHOI
CUCTEMHM, ajieé 1 BCTAHOBUTHU PETYJSATOPHI Ta €HEPreTUYHI KOMIIOHEHTH CUCTEMHOI peakiii
opratizmy moAuHU. [IOpiBHAHO 3 BIJOMHM METOJOM OLIHKHM (Di3MYHOI Mpare3gaTHOCTI
PWCI170, BoHa po3LiHIOETbCA SIK Ol 1HGOpMaTUBHA, 3aliMae MEHIIE Yacy 1 HE BHUMAarae
BUCOKOI HAaNpyry 3a0e3MeuyrounX 1 peryIsiTOPHUX CUCTEM.

I'pyna mnoka3HukiB (i3udHOi Mpane3gaTHocTi Oyla MNpHUHATa 3a OCHOBHY JUIS
BUPILICHHS ITOCTABJICHOT METU. B AKOCTI M’30B0OT pOOOTH CTYIEHTKH BUKOHYBAJIM POOOTY Ha
Benoepromerpi BEJ[-12 3 wyactororo mnenamoBaHHs 60 00/XB, mpH SKiH MOTYXHICTh
HABaHTA)KCHHS 3MiHIOBAJacs 3 MOCTiHOI MBHAKICTIO (33 BT/XB) 3a 3aMKHYTUM LUKJIOM —
CHOYATKY IiJBUINYBAJACs BiJ HYJsS 1O TIEBHOTO pIiBHSA YacTOTH CEPIEBHX CKOPOYEHBb
(UCC=150-155 ck/xB), a WOTIM 3 Ti€l0 X IIBUAKICTIO 3HWXKYyBajacs 10 Hyns. B mporueci
TECTYBaHHsS pEECTpyBaylacs JWHAMiKa 3aJeKHOCTI YaCTOTH CEpIEBHX CKOPOYECHb Bil
HOTYXKHOCTI (i3U4HOT poOOTH y BHUIVISJII Tak 3BaHOI METNi rictepesicy, sika BioOpaxae
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CHUCTEMHY aJanTHUBHY BIJANOBiAb Opra”izaMy Ha (i3uuHe HaBaHTaXeHHSA. Y mabopatopii
BiKOBOI (iziosorii copty meroauka lasuaerko . M. i cmiBaBt. [7] Oyna MoaepHizoBaHa i
NOKJIa/IcHa Ha KOMIT'I0TepHY OCHOBY [5]. 3aBmsfku 1bOMY IiIBHINKIACS ONEPATHBHICTH 1
00’€KTUBHICTH Jociimkenb. Piznuny npanesaatHicTs (PIT) omiHoBanu 3a 8§ MoKasHUKaAMHU:
MOTYXKHICTh peBepcy HaBaHTakeHHS (Wpes, BT), 3arampamii wac po6otu (T3ar, xB),
3aranbHU 00CSIT BHKOHAaHOT poOoTu (A3sar, kJ[), aOCOMIOTHI Ta BITHOCHI IMOKa3HHKHU
3aranpHO1 (izuunoi mpane3gatHocti (PWCiz, Bt; PWCizo/kr, BT/KT) 1 MakcumanbHOTO
cnoxkuBanHs kucHio (MCK, mn/xB; MCK/kr, Mi1/XB/KT).

Bci pocmimkeHHs MpOBOAMIKMCS TPH MO3UTUBHIN OIIHIII CaMOTOYYTTS, B CEpeauHI
nepioy KOoKHOI (ha3u MEHCTPYaJIbHOTO IUKITY, 0, HA HAITy TYMKY, MOXE XapaKTepu3yBaTH
po3man ropMOHaIBHUX TIporieciB. JlocaimkeHHs MpoBoauiIn B KoxHY ¢azy MIl B nuHamiri
OJTHOTO IHKITy. Pe3ynbratu nociimkenns Oyaun oOpoOiieHi 3 BUKOPUCTAHHAM IaKeTa aHallizy
nanux nporpamu Microsoft Excel 2007 1 SPSS 16.0.

Pe3yabTaT T2 00roBOpeHHs

XapakTepusyouu piBeHb (DI3UIHOTO PO3BHTKY OOCTEIKEHHUX, CIIIJI 3a3HAYMTH, IO 32
OCHOBHHMMH aHTPOIO-(}i310METPUYHUMHU IMOKA3HUKAMH JiBYaTa BiAMOBITAIH HOPMATUBHUM
3HAUEHHSM 1 JOCTOBIPHO HE BIIPI3HSUIMCS Bix oOgHONITOK Opnechkoro periony. Tak,
JOBXKMHA Tija JiBYaT B cepenHboMy ckiana 164,2+1,1 cm, maca Tinma — 54,9+1,1 «kr.
OKpYXHICTh TPYIHOT KJIITUHU B CHOKOi, PU BIUXY 1 HAa BUAUXY OyJia piBHOIO, BiIITOBIIHO,
82,9+0,6 cm, 87,840,9 cm, 80,13+0,5 cM, mpu HBOMY KHUTTEBA €MKICTh JIET€Hb AiBYAT
nocsrana BenmmunHA B 3007+£60,9 M. Jlani auHamometpii Bexydoi pyku (24,5+1,3 kr) i
cTtaHoBoi (48,9+2,35 Kr) 3HAXOAMJIMCS B MEXaX HMKHBOI I'PaHUIll BIKOBO-CTaTEBOT HOPMH.
Koedimient Bapiamii nmpu 1upomy ckiaB 3-11%, HaWOUTII BapiaTUBHUMU BUSBUIIHCS
MOKa3HUKUA JAMHAMOMETpii Beaydoi pykH 1 cTraHoBoi — 10 26%. AHami3 OTpUMaHUX
pe3yibTaTiB AOCTiKeHHs (i3ndHOI mpare3aaTHocti giByat 17-22 pokiB (Tadu. 1) cBiauuTh
Ipo BIJACYTHICTh €IMHOI 1 3arajbHOi 3aKOHOMIpPHOCTI ii aAuHaMiku 3a dazamu OMILI, mo
y3TODKYETHCS 3 JAHUMU 1HIIHX aBTOpiB [6; 8; 10-12].

Taoauns 1
JluHamika moka3HuKiB (Pi3UYHOI Tpalie31aTHOCTI AiB4at 17-22 pokiB
BITPOJIOBXK MEHCTPYaabHOTO KTy (M+m)
IToxasnuku @Pa3u MEHCTPYAJIBHOTO LIUKITY
| 1 i \V4 Vv
T3ar, xB 6,53+0,17 6,64+0,2 6,5+0,21 6,57+0,17 6,65+0,22
Asar, xJIx 21,55+1,08 22,35+1,29 21,48+1,43 21,81+1,12 22,55+1,59
Whpes, Bt 107,78+2,83 109,51+£3,23 107,25+3,41 108,45+2,87 109,7+3,7
PWELTO. | 126,56+664 | 1289:4,07 | 127,78+4,14 | 12867+3,16 | 130,93437
PWCI70/kr, |14 510,89 14,540,53 14,44+0,46 14,540,51 14,68+0,36
KI'M/XB/KT
MCK, mi/xB | 2556,68+69,13 | 2581,02+42,31 | 2569,43+43,06 | 2578,7+32,86 | 2602,18+38,53
MCRIKr, 1 47 004159 47,53+1,2 4743£1,02 | 47.53:124 | 47852087
MJI/XB/KT'

3a MaHUMHU BEJIOEPTOMETPUYHOTO TECTYyBaHHS, OylM BUSBIEHI OCOONMBOCTI TUHAMIKH
¢b13uuHOi npane3aaTHocTi BupoAosx MILI.
OtpumaHi CepeAHbOCTATUCTHYHI PE3YyNbTAaTH TO3BOJIAIOTH 3POOUTH BHUCHOBKH, IO

ONTUMAJIBFHUMH (a3zaMu JJIs MPOSBY 3arajibHOl (13MYHOI Mpale3NaTHOCTI AiBYaT, MO0 HE
3aliManucs CIOPTOM, € MOCTMEHCTpyallbHa 1 HepeAMEHCTpyaidbHa. B mi (a3u mokasHuKH
TeCTyBaHHs BUSBWINCS Kpamumu (p>0,05), Toai Sk B MEHCTpyalbHY 1 OBYISATOpHY (hazm —
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BOHU TIOTIPIIWINCh. Y BIJCOTKOBOMY BIJIHOIIEHHI 3HAYEHHsS TOTY)XHOCTI peBepcCy
(Wpes, Br), 3araiibHOr0o 00’eMy pobotu (A3zar, k/[x) i 3aransHoro yacy podoru (T3ar, xB) B
HepeAMEHCTpYyabHy (ha3y nepeBakaly HaJl aHAJIOTTYHUMM [TOKa3HUKAaMH B OBYJIITOPHY (hazy
Ha 2,3%, 4,9% 1 2,3%, BignoBimHO. AOCONIOTHI MOKa3HUKH (PI3UYHOI TMpaIe3naTHOCTI —
PWC170 1 MCK 6ynu Oimpmmmmu y 1o dasy Ha 2,5%, 1,3%, BiamosimHO. Ix BimHOCHI
3HA4YeHHA y 1 a3y BiAPI3HIMCS JuIIe B Mexax 2%.

Tenaeniii, BUSABJICHI B HAIIUX JOCIIIKEHHSX, JACIIO BIIPIZHAIOTHCS BIJ BIIOMHUX
NOJIOKEHb B HAyKOBIM JiTepaTypi MmOAO0 (YHKIIOHATBHUX MOXIMBOCTEH 3a (asamu
MEHCTpyaJIbHOTO IUKIy. Tak, psaa (axiBIiB BiJ3HAYaIOTh 3HAYHE 3HIKEHHS (i3UIHOL
Npane3aTHOCTI B MEHCTPYaJbHY, OBYJSTOPHY 1 MEpeIMEHCTpYalbHy 1 OUIbII BHCOKHH il
piBEHb — B IOCTMEHCTPYaJbHY 1 MOCTOBYJIATOpPHY ¢azax [10-12]. Inmi mochaigHuku He
BIJ[3HAYAIOTh CYTTEBHX 3MiH (I3UYHOI Tpane3gaTHOCTI B 3aJEKHOCTI Big a3
MEHCTpYaJIbHOr0 LuKIy. OJIHOYacHO, ICHYIOTh AYMKH 1 NpO I1HAMBIIyaldbHUH XapakTep
nposBy (i3MYHOI MpaIe3AaTHOCTI B 3aJICXKHOCTI BiJl pa3 MEHCTpyaIbHOro mukKiy [ 1; 6; §].

PesynpTat TecTyBaHHs NIBYaT B ycl (a3d MEHCTPYaJIbHOI'O LMKIY JOCTOBIPHO HE
BiZpI3HsUTUCS. AHAJI3 TaHUX MMOKa3aB, M0 y KoxHY (pasy OML] npucyTHiii NeBHUNA BiJICOTOK
JIBYAT 3 BUCOKMMHU U HU3BKMMHU MOKa3HUKaMH (i3MYHOT MpaLe3JaTHOCTI, U0 MiATBEPIKYE
IHAMBITyadbHICTh TPOSIBY (i3WYHOT MpaIie31aTHOCTI.

JUis mojanpuioro JOCHIKEHHS OCHOBHY Tpymy JiB4aT Hamu Oylo MOAUICHO Ha
3 miArpynu B 3aJIS)KHOCTI BiJl pE3yJIbTaTiB BEIOSPrOMETPUYHOT ITPOOH y MEHCTPYanbHY a3y,
dka € movyarkoM mukiay. Y I rpyny (n=10) yBiiimau oOcTexeHi, 0 Majad HaiOLibmI, y
II (n=12) — naiimeni i y Il (n=6) — cepenni pe3ynbraTu TecTyBaHHA (pHc. 1).

Tak, miBuata | rpynu B cepeqHbOMY IMpalloBalM Ha Besnoepromerpi Binx 6,46 1o
7,3 XBHUIIMH, 3a el 9ac BUKOHAIH poO0Ty 00’eMoM Bix 21,65 1o 26,56 /[ MOTYKHICTIO Bij
106,56 mo 120,51 Br. IaTterpansuuii mokasHuk ¢izmunoi mpane3garHocti PWCizg 1 Hioro
BIIHOCHE 3HAYEHHS KojJuBaiucsad B Mexax 781,77-866,41 krm/xB, 13,82-15,22 Krm/XB/KT,
BiAMOBIIHO, a abcomoTHe 1 BimHOocHe MCK — 2530,57 — 2712,89 mi/xB, 44,9-47,83 Mi/XB/KT,
BiANOBiAHO. HaliOunbmmii BiACOTOK 3pylleHb BiAMIYE€HO micias (a3su MeHcTpyamii — y
NOCTMEHCTpyalibHy (a3y niByata Ha 14,5% uacy MeHIIe BHKOHYBAJIU BEIOEPrOMETpUYHE
HAaBaHTA)XEHHA 1, BIANOBIJHO, 3 MEHILIOK MOTYXHICTIO (Ha 14,5%) 1 06’eMOM BHKOHaHOI
pobotu (Ha 27,4%), a abcomtoTHi 1 BigHOCcHI 3HaueHHs1 PWC;7¢ 1 MCK 3menmmnuce Ha 16,2%
1 8,2%, BinmoBinHO. HaliMeHIIa peakTHBHICTH CHOCTepirajiach B OBYJSITOpHY (dazy (+£3%)
BIJTHOCHO IOCTMEHCTPYaJIbHOI 1 HOCTOBYNIATOPHOI (haz OMLI.

CepennborpymnoBa AuHaMiKa iX TIOKAa3HHUKIB CBITYUTH IIPO TOCTYIOBE 3HIKCHHS
npane3aTHoOCTI BIpoJoBxk ML Bij MeHCTpyalbHOI 10 mepeIMeHCcTpyalbHoi ¢aszu. Jlume y
3-x (30%) pmiBuaT 1wi€l TpynM BIAMIYEHO BHUCOKI (DYHKIIOHAJIBHI MOXJIHMBOCTI Y
nepeIMEHCTPYaIbHY a3y UKIY.

HiBuatam II rpynu B MeHCTpyanbHy (hazy 3a cepelHbOrpyNnoBUMH AaHuMH Ha 21,4%
MeHIIe 3Hafoomnocs yacy st gocsirHeHHs YCC=150-155 ck/xB, mpu 1IbOMY HNOTYXXHICTb 1
00’eM BHKOHaHOI poOoTu Oymu MeHmwmmu Ha 21,4% 1 44,7%, BignoBimHO. 3arambHUit
noka3HukK ¢izmaHoi mpare3gatrHocti PWCi79 1 MCK Ta iX BiTHOCHI 3HaY€HHS BiJIPI3HSIUCS
Ha 9-11%. HaiiBuma peakTUBHICTH Opra”i3My crocrepiraiacb B  IOCT- Ta
nepeaMeHcTpyanbHy (¢asu. [lokazHuku (I3UYHOI Mpane3qaTHOCTI 3a  pe3yJbTaTaMu
BEJIOEPTOMETPUYHOTO HAaBaHTAKEHHsI KoMuBanucs B Mexax 13,3-35,3 BiACOTKIB.

JluHaMika KOJMBaHb pPE3YNIbTaTiB TECTYBAaHHS 3PYIIYETHCS B CTOPOHY ITOCTYIIOBOTO
3011bIIEeHHS (PYHKIIOHAJIBHUX MOXJIMBOCTEH BiJ a3y MEHCTpyalii JOCTIIKYBaHOTO LIUKITY
10 MEHCTpyanbHOI a3 HactynmHoro ML, V nepenmencrpyanbny a3y nurie y oaHied (8,3%)
00CTEXEHOI 3apeecTpoBaHO HM3bKHMH 1 y m’saThox (41,7%) — cepenniit piBeHb (i3uuHOi
Mpale3 aTHOCTi, IO CBIAYUTH MPO BHCOKY HAMpyry KOMIIEHCATOPHUX MEXaHI3MIB B
MEHCTpyalbHY (ha3y 1 BUCOKI (PyHKIIIOHATIbHI pe3epBU B IepeAMEHCTpyalbHy pa3zu OMLI.

57



ISSN 2076-5835. Bicnuk Yepkacbkoro yHiBepcutery. 2017. No2

Taar, xe Azar, ‘Wpes, Br Wpes, Bt Azar, ks Tzar, x
7.5 420 _%n P 1100, 228 [ 87

120 4
25 §
TID -L..

100 4

8

108,85

]

]
o
[=]

B

108.0

3
3

(%]
o
[=1]

108.5| o

[= ]
n

3
[=]

80 4

[=1]
£n

10801 21.8

1o7,5[ 218

107.0

| IV

<

18,00 4 14 BO
EZ5,00 - 15,50 4 14,70
EOO,00 - 15,00 4 14 80
14,50 q 14,50
-
= 14,00 14,40
-
o
:E 13,50 - 14,30
=
-
E 13,00 14,20
=
-
E 12,50 - 14,10
=
-
12,00 4 14,00
1 1 T v
2750,00 - 2610,00 50.00 50.00
z700,00 - [ MCK, mn/xs 260000 49,00 49.00
2850,00 - 2ss000 4500 m 48,00
2sso,00 4700 % Pl I
2600,00 - o 47,00
2570,00 46,00 % \ X
2550,00 - 45,00 % 2 45,00
1 2560,001 4.: i
500,00 1 2550,00 e % = 45,00
- 43,00 - g
2450,00 4 540,00 43,00 - g 44,00
2400,00 . . . | 253000 41,00 - S . . 43,00

1 1] n w v | 1 1 v

E==3 | rpyna = 1] rpyna E= 111 rpyna —b— CEpEAHbLOrpYNOBI 3HAYEHHA
Puc. 1. Jlunamika mOKa3HMKIB (i3U4HOI mpare3faTHOCTI AiByaT 17-22 poOKIB BHPOJIOBXK
OBapiaIbHO-MEHCTPYAIBHOTO IUKITY

Jo II rpynu yBiiinuia HailMeHIIa KUIbKICTh oOcTexeHuX aAiBdar. CepeaHbOrpynoBi
naHi BrpoioBxk ML konuBanucs B Mexax 2-5 BIJICOTKIB 1 JOCTOBIPHO HE BiJPi3HSITUCS.

OTxe, 3a cepelIHbOTPYNOBUMHU IOKAa3HUKAaMH y OUIBLIOCTI JIBYaT BHUCOKa (Pi3nyHa
Ipale3JaTHICTh CHocTepirajgacss B IOCT- 1 MEpeiIMEHCTpyalbHY (Ga3u, a Hu3bka — B
MEHCTpYyaJlbHY 1 OBYIATOpHY (a3u MLI. InnuBigyansHuil aHani3 mokasas, 110 B KOXKHY (azy
MEHCTpYyaJIbHOTO TUKIY y 35,7-42,8 BiJICOTKIB OOCTEXKEHUX BIJMIYAETHCS HAIPY>KEHICTh
aIalITUBHUX peakuiil 10 Gi3MuYHOr0 HAaBaHTAXKEHHS.

Posmoain aiByat Ha MIATPYNH BIJHOCHO PE3yJbTaTiB BEIOEPIrOMETPUYHOTO TECTYBAHHS
y nepiry (MEHCTpyanbHY) a3y BHSIBUB HEIOCTOBIpHE MOCTYMOBE 301IbIIEHHS TTOKa3HUKIB Y
00CTeXEHHX 3 MOYAaTKOBUMHU HU3bKMUMH 3HAQUYEHHSMH 1 HABMAKHU — iX 3MEHIICHHS Yy MIArpymi
JiBYAaT 3 TIIOYAaTKOBHUM BHCOKMM piBHeM ¢i3n4Hoi mnpane3natHocTi. CepenHiil piBeHb
(GYHKIIIOHAIbHUX ~MOXJIMBOCTEH B MeEHCTpyanbHY a3y 3apeectpoBanuii y 21,4%
OOCTEeXEHMX, 1X 1HIUBIAyalbHI MOKAa3HUKH 3MIiHIOBAIUCSA B Mexax 2-5% 1 IOCTOBIpHO He
BIJIPI3HSIMCS Bij MOKa3HUKIB AiByYar I i Il rpynu BpoaoBk MEHCTPYalbHOTO LIUKITY.

Bizomo, mo piBeHb (i3MYHOI Mpane3gaTHOCTI 3aJEeKUTh Bl  PE3epBHUX
MOJKIIMBOCTEH  KHCHEBO-TPAHCIIOPTHOI ~ CHCTEMH, SKYy  XapakTepH3ye  IOKa3HUK
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MaKCHMaJbHOTO CIOXMBAHHS KHUCHIO, OJTHAK Horo auHamika BrpomoBk OMII 3a ymoB
BEJIOEPTOMETPUYHOT'0 HABAHTAXKCHHSI HE BUBUCHA.

Jlns BUSIBIIEHHS 3B’SI3KIB MK OOpaHUMHM MTOKa3HUKAMH 1 X CTYIEHIO BIUTMBY Ha PiBEHBb
(YHKLIOHATTBHUX MOJIMBOCTEW JiBYAT MPOBEICHO KOPENSAILiMHMNA aHami3 3 1HTEerpalbHOO
BennuuHOO (hizmuHoi npaneznarnocti — MCK (Ta6:. 2).

Taboauus 2
KopensiiliHi B3a€MO3B’I3KM MAaKCUMaJIbHOTO CIIOKUBAHHS KHCHIO
3 IPYIOO MOKAa3HUKIB (Di3WYHOI Mpare3aaTHocTi giByaT 17-22 pokiB
y pi3Hi pa3zu OMI]
daxrop '} — ®a3u oBapiaTbHO-MEHCTPYaJIbHOTO IIHKITY
I ] i [\ \Y
Tsar. xB 0,91 0,95 0,92 0,93 0,9
’ p>0,001 p>0,001 p>0,001 p>0,001 p>0,001
Asar, 0,91 0,95 0,92 0,93 0,9
- kJ1x p>0,001 p>0,001 p>0,001 p>0,001 p>0,001
X W B 0,91 0,95 0,92 0,93 0,9
5 PeB, BT 50,001 | p>0,001 | p>0,001 | p>0,001 | p>0,001
< PWCio, 1000 1000 1000 1000 1000
% KI'M/XB p>0,001 p>0,001 p>0,001 p>0,001 p>0,001
PWCj7o/kr, 0,67 0,74 0,76 0,77 0,64
KI'M/XB/KT p>0,001 p>0,001 p>0,001 p>0,001 p>0,001
MCK/kr, 0,58 0,64 0,71 0,67 0,55
MJI/XB/KT p>0,05 p>0,05 p>0,001 p>0,05 p>0,05

BennunHa MakcHMMajabHOTO CIIOKMBAaHHS KHMCHIO Maja MIIHI KOPEJALiiHI 3B A3KH 3
gacoMm, 00’€MOM 1 MOTYXHICTIO BUKOHAHOI poOOTH, a TaKOX 3 IHTETPaJbHUM MOKa3HHKOM
¢i3uunoi mpanesgatnocti — PWCi70 B yei ¢pasu OML] (r=0,9-1, p<0,001), mo mpupoaHbo,
OCKIUTbKM TIOKa3HUKH BXOAATH y po3paxyHkoBi ¢opmymun MCK i PWCiz. 3 BigHOCHHM
nokasaukoM PWC;7o y po3paxyHky Ha 1 kr macu Tina mirdi 38’ s3ku (r=0,73-0,77, p<0,001)
30epiragucsi B IOCTMEHCTPYyallbHY, OBYJIATOPHY 1 MOCTOBYJISATOPHY (a3u, 1 cepenHboi
(r=0,64-0,67, p<0,001) — B MeHCTpyalbHY 1 IMEPEIMEHCTPYaJbHY (a3 MEHCTPYaTbHOTO
nukiy. MinHa Kopensuia 3 BifHOCHUM 3HaueHHAM MCK/Kr BiaMiueHa JHIle B OBYJISTOPHY
da3zy (r=0,71, p<0,001), B mocTMeHCTpyaabHy ¥ MOCTOBYIATOPHY (ha3u 3B’SA3KH ClabIIaNu
(r=0,64-0,67, p<0,001), ocoOMMBO B MEHCTpPyalbHYy ¥ TNepeaMEeHCTpyalnbHy (aszu
(r=0,55-0,58, p<0,001) OMII i xapakTepu3yBaaKcs CepeIHbOIO MIlIHICTIO.

HaykoBisiMu  oBeieHO TOHM (akT, MmO IMMiJ BIUIMBOM TOPMOHAIBHUX KOJHMBAaHb B
HepeAMEHCTPYaIbHUM MEepiol MOPYLIYETbCS BOJHO-EIEKTPOJITHUH OajlaHC BHACIHIJOK YOO
MOCHITFOETHCST peabcopOIrist HATPirO 1 KOMIIEHCATOPHO 3aTPUMYETHCS B OpraHi3Mi piuHa, 110
NpU3BOAUTH A0 30UMbIIeHHS Macu Tima [12]. MimHicTs 3B’s3kiB abcomotHoro MCK 3
BimHOCHUMH ToKa3HuKamMu PWCi79 i, oco6mmBo, MCK dyTTeBi 10 3MiH MacH Tijia, IO
HiATBEPKYETHCA 1 pe3yJIbTaTaMU HAIIUX JJOCIIJKEHb.

BucHoBkH. Bucoka iHIUBIIyadbHICTh KOJUBaHb MMOKA3HUKIB (I3UYHOT paIe3aTHOCTI
BIIPOJIOBX MEHCTPYaJIbHOIO LHKIY 3HWXKYE 1H(OPMATUBHICTh OIIHKM, OTPUMAaHOi 3a
CepeIHbOTPYNOBUMHU JTaHUMHU; OUIbITY MPOrHOCTUYHY 3HAYYINICTh 1 HAAIMHICT NpHU
JIOCJTIJDKEHHI (PYHKITIOHATBPHUX MOMJIMBOCTEH JiBYaT 3a0e3neduye 1HAWBITYATbHUN TTiAXII.
BcranoBieHo, 1110 3a cepeITHbOTrpYIOBUMH MOKAa3HUKAMHU y OUIBIIOCTI AiBUaT BUCOKa (izuyHa
Mpale3/aTHICTh CIIOCTEPIraeThbCcsl B MOCT- 1 MepeAMEHCTpyainbHy a3y, a Hu3bka — B
MEHCTpYyaJIbHY 1 OBYNsATOpHY (asu MLI. InnuBigyansHuil aHani3 mokasas, 110 B KOXHY (azy
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MEHCTpYyaJIbHOTO TUKIY y 35,7-42,8 BiJICOTKIB OOCTEXEHUX BIJMIYAE€THCS HAIPY>KEHICTh
QIaNITUBHUX Peakiiil 10 (Gi3MYHOr0 HAaBaHTAXKECHHS.

Posnopin aiBuat Ha miArpynu BIAHOCHO pe3yJIbTaTiB BEJIOCPTrOMETPUYHOTO TECTYBAHHS
y nepiry (MEHCTpyanbHY) a3y BHSIBUB HEIOCTOBIpHE MOCTYIOBE 30UIBIICHHS TTOKa3HUKIB Y
00CTEKEHHX 3 MMOYAaTKOBUMHU HU3bKUMH 3HAUYEHHSMH 1 HABMAKU — iX 3MEHIICHHS Y MiArpymi
JiBYAaT 3 TIOYAaTKOBHMM BHCOKHM piBHeM ¢i3uuHoi mnpane3naTHocti. Cepenniii piBeHb
(GyHKIIIOHATbHUX MOXJIMBOCTEHl B MeHCTpyanbHy a3y 3apeectpoBanuii y 21,4%
OOCTEeXKEHHX, 1X IHIUBIAyalbHI MOKAa3HUKH 3MIHIOBATHCA B Mekax 2-5% 1 IOCTOBIpHO HE
BIJIPI3HSUTHCS B OKa3HMKIB JiByar I i II rpymu BIIpo10BK MEHCTPYaTBbHOTO ITUKITY.

[lepcnexTrBa MOAANBIINX JOCT/KEHb TIOJATAE Yy BHUBYEHHI I1HIIMX TPOBIIHUX
YUHHUKIB, 10 BIUIMBAIOTh HA IUHAMIKY (YHKIIIOHATBHUX MOXJIMBOCTEH niB4aT 17-22 pokiB
BIIPOJIOBK OBapialbHO-MEHCTPYaIbHOTO IIHKITY.
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Summary. Orlyk N. A., Bosenko A. I, Filiptcova K. A. Dynamics of physical efficiency of
girls aged 17-22 during the ovarian-menstrual cycle

Introduction. Topicality of the present research can be explained by the fact that an
information concerning the dynamics of physical efficiency during the ovarian-menstrual cycle
(OMC), based on the data of closed cycle loading test, is practically absent.

Purpose. The purpose of the research is to analyze the dynamics of physical efficiency of girls
aged 17-22 during the ovarian-menstrual cycle, according to the test conducted by dozed loading with
a reverse.

Methods. Physical efficiency was determined with the help of bicycle ergometric loading with a
reverse by the method of Davidenko D. M. Practically healthy girls (n = 28) with regular menstrual
cycle were involved into the research. The phases of the menstrual cycle were determined individually
by the calendar method. Before the testing the students completed a questionnaire to define their
general state and had their anthropo-physiometric metric taken.

Results. According to the average-group data, it was found out that an optimum phase for
manifesting the general physical efficiency for girls was post-menstrual and pre-menstrual ones.
During these phases the parameters of testing turned out to be the best, while in menstrual and
ovarian ones, they got worse. Individual analysis allowed to device relatively the main group of girls
into 3 subgroups — with high, medium and low initial results of testing in menstrual phase of OMC.
According to the parameters of physical efficiency, in was revealed that functional abilities of girls
with initially high results had tendency to their decrease, with low results to increase, and of girls with
medium level - varied within the range of 2-5% during the cycle.

Conclusions. High individuality of variation of parameters of physical efficiency during the
menstrual cycle decreases the informativeness of evaluation that is why it is necessary to imply
individual approach while the research of functional abilities of girls.

Keywords: menstrual cycle, physical efficiency, girls, functional abilities.
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YK 546.881 Yildirim A. K., Palabiyik A. A.

THE INVESTIGATION OF EFFECTS OF ENDURANCE EXERCISES
ON TOTAL OXIDANT AND TOTAL ANTIOXIDANT STATUS
PARAMETERS IN THE RAT LIVER WITH EXPERIMENTAL

THYROID DYSFUNCTION

Introduction. Free radicals are highly reactive, short-lived and labile molecules that
have one or more unpaired electrons. Oxygen-derived radicals are the most important free
radicals in biological systems. Hyperthyroidism is the clinical condition that occurs due to
excessive production of thyroid hormone. In this case, oxygen consumption increases due to
high levels of the thyroid hormone while basal metabolic rate increases due to further
stimulation of the energy metabolism and heat production.

The purpose of this research is to study the effects of regular endurance exercises on total
oxidant status (TOS) and total antioxidant status (TAS) parameters in liver tissues of rats that are
experimentally made to acquire hyperthyroidism.

Methods. In this study, a total of 24 male Sprague-Dawley rats that weigh between 200 to
220 grams were used. Experimental animals were randomly divided into four groups: Control
(n=6), hyperthyroid (n=6), exercise (n=6), and hyperthyroid + exercise (n=6). TOS was
measured using a commercially manufactured measurement kit (Total Oxidant Status Assay Kit,
Product Code: RL0024, Rel Assay Diagnostics® Mega Tip Ltd. Gaziantep, Turkey).
Measurements were conducted in line with the recommendations of the manufacturing company.
TAS was measured using a commercially manufactured measurement kit in line with the
recommendations of the manufacturing company (Total Antioxidant Status Assay Kit, Product
Code: RL0017, Rel Assay Diagnostics® Mega Tip Ltd., Gaziantep, Turkey).

Results. Weights of the rats in the control and exercise groups increased by 19% and 12.9%
on average during the experiment respectively, while weights of the rats in the hyperthyroid group
decreased by 8.6% in the meantime. On the other hand, it was noteworthy that a weight gain of 8.6%
on average was observed in the rats in the hyperthyroid + exercise group at the end of the 8 weeks.

When we compared the liver TAS concentrations among study groups, the highest TAS value
was observed in the exercise group. TAS concentration increased for the exercise group and
decreased for the hyperthyroid + exercise group when compared to the control group. In addition,
differences among groups were not statistically significant.

When we compared the liver TOS concentrations among study groups, the highest TOS value
was observed in the exercise + hyperthyroid group. When compared to the control group, a statistically
insignificant decrease was observed in the TOS measured in the exercise group. In addition, when
compared to the exercise group, a significant increase of the TOS concentration was detected in the
hyperthyroid + exercise group. When compared to the control group, even though the TOS levels for
both the hyperthyroid and exercise groups demonstrated a declining trend, it is thought that the increase
observed in the hyperthyroid + exercise group might be the result of a synergic effect.

Conclusion. 1t is concluded that neither hyperthyroidism nor endurance exercises
significantly affect TAS concentrations of the liver tissue; however, the total antioxidant status in a
liver tissue increases in a statistically significant manner when rats with hyperthyroidism practice
endurance exercises.

Key words: total oxidant status, total antioxidant status, hyperthyroidism

Topicality of Research. Free radicals are highly reactive, short-lived and labile
molecules that have one or more unpaired electrons. Oxygen-derived radicals are the most
important free radicals in biological systems. Molecules that have an unpaired electron such
as hydroxyl radical, superoxide, nitric oxide and lipid peroxide are examples for a free radical.

There is a balance, namely "oxidative balance", between the rate of formation of free
radicals that are produced within metabolic processes of living organisms and the rate of
neutralization of these radicals. As long as the oxidative balance is ensured within a biological
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system, the organism is protected from a free radical damage. This balance can be upset by
either an increase in the rate of free radical formation and/or a decrease in the rate of the
neutralization of radicals [1, 2]. This is called an "oxidative stress” and it demonstrates the
disrupted balance between free radical formation and antioxidant defence mechanisms and
brings about structural and functional disturbance of many biomolecules and causes cell
damage [1, 2].

Hyperthyroidism is the clinical condition that occurs due to excessive production of
thyroid hormone. In this case, oxygen consumption increases due to high levels of the thyroid
hormone while basal metabolic rate increases due to further stimulation of the energy
metabolism and heat production [3, 4]. The main source of production of free radicals in a cell
is the mitochondria; therefore, the rate of formation of free oxygen radicals is directly related
to the rate of mitochondrial oxygen consumption [5]. Experiments conducted on animals and
clinical trials demonstrate that hyperthyroidism most likely results in oxidative stress due to
mitochondrial oxygen consumption [6, 7].

It is reported in various studies that there is a link between the increasing oxygen
consumption and the formation of free oxygen radicals during physical activity and that
physical exercise may cause oxidative stress depending on its intensity and duration [8-10].
It is also reported, however, that while increasing the rate of free oxygen radicals, regular
endurance trainings enhance antioxidant defence by stimulating the antioxidant systems in the
body [11, 12].

The purpose of this research is to study the effects of regular endurance exercises on
total oxidant status (TOS) and total antioxidant status (TAS) parameters in liver tissues of rats
that are experimentally made to acquire hyperthyroidism.

Materials and methods

In this study, a total of 24 male Sprague-Dawley rats that weigh between 200 to 220
grams were used. The rats were obtained from the Medical Experimental Research and
Application Centre of Ataturk University. During the experiment, rats were accommodated
and fed in wire cages in an environment of approximately 22°C and 50-60% moisture with a
12-hour day and 12-hour night setting. This study was approved by the Local Ethical Board of
Animal Experimentation of Ataturk University and all experimental stages were conducted in
accordance with ethical rules.

Experimental animals were randomly divided into four groups: Control (n=6),
hyperthyroid (n=6), exercise (n=6), and hyperthyroid + exercise (n=6). Rats in the control group
were administered 0.5 ml of subcutaneous isotonic NaCl solution on a daily basis and were
made run on a treadmill for 5 days a week for 8 weeks at a speed of 2 m/min for 5 minutes.

During the experiment, 250 g/kg of subcutaneous L-thyroxin was injected into the rats
in the hyperthyroid group on a daily basis [13]. Rats in the exercise group were administered
0.5 ml of subcutaneous isotonic NaCl solution on a daily basis and were made run on a
treadmill for 5 days a week for 8 weeks at a speed of 23 m/min for 45 minutes. Rats in the
hyperthyroid + exercise group were made to acquire hyperthyroidism by an injection of
L-thyroxin, same as the second group of rats, and these rats were made to run on a treadmill
for 5 days a week for 8 weeks at a speed of 23 m/min for 45 minutes.

TOS was measured using a commercially manufactured measurement kit (Total
Oxidant Status Assay Kit, Product Code: RL0024, Rel Assay Diagnostics® Mega Tip Ltd.
Gaziantep, Turkey). Measurements were conducted in line with the recommendations of the
manufacturing company.

TAS was measured using a commercially manufactured measurement kit in line with
the recommendations of the manufacturing company (Total Antioxidant Status Assay Kit,
Product Code: RL0017, Rel Assay Diagnostics® Mega Tip Ltd., Gaziantep, Turkey).
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The statistical analyses were made using the SPSS 18.0 (SPSS Inc., Chicago, IL)
program. The normal distribution of data was analysed using the Kolmogorov—Smirnov test.
One-Way ANOVA LSD Post Hoc test was used for intergroup comparison of normally
distributed data. Differences that were p<0.05 were deemed statistically significant.

Acknowledgment. This study was supported by the Scientific Research Project
Coordination Office of Ataturk University under the project number BAP-2010/114.

Results and discussion

Weights of the rats in the control and exercise groups increased by 19% and 12.9% on
average during the experiment respectively, while weights of the rats in the hyperthyroid
group decreased by 8.6% in the meantime. On the other hand, it was noteworthy that a weight
gain of 8.6% on average was observed in the rats in the hyperthyroid + exercise group at the
end of the 8 weeks.

It is known that there is a direct link between the metabolic effects of the thyroid
hormone and the increase of ROS (Reactive Oxygen Species) production and oxidative stress.
One of the metabolic effects of the thyroid hormone is to increase the rate of basal
metabolism by stimulating both catabolic and anabolic reactions [3,4]. This causes energy
consumption, mobilization of molecules that provide energy, oxidation of molecules in order
to acquire energy, increase in oxygen consumption, increase in electron transport chain (ETC)
reactions and generation and emission of thermal energy. An increase in ETC reactions also
increases the production of ROS that originate from the mitochondria [5,7]. Thyroid
hormones also cause extra-mitochondrial ROS production by altering the expression of the
genes having the codes for the enzymes that produce and neutralize ROS [14].

Table 1
Changes in the weights of the rats observed during the experiment

Groups Percentage of change
compared to initial body weight

Control (n=6) Increase by 19%
Hyperthyroid (n=6) Decrease by 8.6%
Exercise (n=6) Increase by 12.9%
Hyperthyroidism + Exercise (n=6) Increase by 8.6%

Since we could not find any research in the literature that studies the effect of endurance
exercises on TAS and TOS parameters of the liver tissue of a rat that was experimentally made to
acquire hyperthyroidism, we were unable to compare the results of our study. Therefore, we
deemed it would be fitting to evaluate the subject by making use of hyperthyroidism-exercise
studies that analyse antioxidant molecules such as SOD (Superoxide Dismutase), GPX
(Glutathione Peroxidase), CAT (Catalase), and GSH (Glutathione) instead of TAS and an
oxidative stress parameter such as MDA (Malondialdehyde) instead of TOS.

Djordjevic et al. compared pro-/anti-oxidant levels in the blood of athletes and non-
athletes before and after an acute exercise. It was reported that during resting, the NO (nitric
oxide), reduced GSH and SOD and CAT activities of athletes were higher while their
thiobarbituric acid reactive substances (TBARS), which are products of lipid peroxidation,
were lower compared to non-athletes [15]. An increase in the levels of NO, O, and H,O, was
observed in non-athletes after an acute exercise. On the other hand, it was identified that
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trained athletes experienced a decrease in reactive oxygen species after an acute exercise and
that regular physical exercise balanced redox homeostasis [15].

Messarah et al. studied the effects of a dysfunction of the thyroid gland on lipid
peroxidation and antioxidant parameters in liver tissues and serum samples of rats that were
experimentally made to acquire hypothyroidism and hyperthyroidism and measured GPX,
SOD and CAT activities and GSH, TAS and TBARS, which are products of lipid
peroxidation, levels for this purpose. They reported that compared to the control group, both
TBARS levels and antioxidant enzyme activities of rats with hyperthyroidism increased in a
statistically significant way and the serum TAS levels dropped and as a result,
hyperthyroidism caused oxidative stress in rats [16].

Choi et al. studied the effects of physical exercise and oxidative stress on antioxidant
activity in Sprague-Dawley rats. A group of rats were put to moderate-intensity physical
exercise and made to run (10° incline, 0.5-0.8 km/h) for 30 minutes a day for 4 weeks on a
treadmill. After the exercise, while plasma CAT and liver SOD activities increased in a
statistically significant manner, the liver GSH/GSSH rate and MDA levels decreased. In the
conclusion of the study, the authors reported that moderate-intensity exercise activates the
antioxidant defences system [17].
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Figure 1. Total Antioxidant Status, TAS (Micromole H,0O, Eg/L): Control,
Hyperthyroid, Exercise, Hyperthyroidism+Exercise, Groups TAS concentrations measured in
the study groups. The results are indicated as average + standard deviation.
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Figure 2. Total Oxidant Status (TOS) (Micromole H,O, Eq/L), Control, Hyperthyroid,
Exercise, Hyperthyroidism+Exercise). TAS concentrations measured in the study groups. The
results are indicated as average + standard deviation.
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When we compared the liver TAS concentrations among study groups, the highest
TAS value was observed in the exercise group. TAS concentration increased for the exercise
group and decreased for the hyperthyroid + exercise group when compared to the control
group. In addition, differences among groups were not statistically significant.

When we compared the liver TOS concentrations among study groups, the highest
TOS value was observed in the exercise + hyperthyroid group. When compared to the control
group, a statistically insignificant decrease was observed in the TOS measured in the exercise
group. In addition, when compared to the exercise group, a significant increase of the TOS
concentration was detected in the hyperthyroid + exercise group. When compared to the
control group, even though the TOS levels for both the hyperthyroid and exercise groups
demonstrated a declining trend, it is thought that the increase observed in the hyperthyroid +
exercise group might be the result of a synergic effect.

Conclusions
It is concluded that neither hyperthyroidism nor endurance exercises significantly
affect TAS concentrations of the liver tissue; however, the total antioxidant status in a liver
tissue increases in a statistically significant manner when rats with hyperthyroidism practice
endurance exercises.
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Anomauyia. Anodipin A. K., Hanabiix A. A. /locrioyncennsn eniugy 6npas Ha eumpueanicmo

Ha 3azanbHi napamempu OKUCTI06AYA MA 3a2anbH020 AHMUOKCUOAHMHO20 CHMAMYycy 8 NeyiHyi
WYpie 3 eKCnePpUMEHMAIbHOI0 OUCHYHKUIEIO WiUMOBUOHOT 3A103U.

Jocnioxcyseanu 6naue 6npag Ha SUMPUMKY HA 3A2aNbHULL OKUCHUL cmamyc I 3a2aibHull

AHMUOKCUOAHMHUL CMAmMyc y MKAHUHAX NeYIHKU WYPI8, 05l AKUX eKCNepUMEeHmMAlbHO CIMEOPIO8anU
einepmupeos.

Bcmanoeneno, wo ui cinepmupeos, Hi 6npasu Ha GUMPUBANICb ICHIOMHO He GNIU8AIOMb HA

3a2anbHULL AHMUOKCUOAHMHULL CIAMYC MKAHUHYU NEYIHKU, OOHAK, 3A2aNbHUll OKCUOAHMULL CIAMYC Y
MKAHUHI NEYIHKU OOCMOBIPHO 3DOCMAE, KOAU NAYIOKU 3 2INePMUpeo30M HABAHMAIICYBANUCH 8NPABAMU
HA BUMPUBATICTD.

Kniouosi cnosa: 3azanvhuii oKCUOAHMHUL CIMAMYC, 3A2ANbHUN AHMUOKCUOAHMHUL CMAm)yc,

2binepmupeos.
Ataturk University, Erzurum,Turkey

OnepkaHo peraKIliero 19.08.2017

[Tpwuitasito 10 myOmikarii 23.11.2017
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®YHKIIOHAJIBHE 3HAYEHHS
HEBI3YAJIbHUX PYXIB OYEH JIOJIUHA
IHI{ YAC BEPBAJIbHUX 3ABJIAHb

Hocnioxceno i npoananizo8aHo  3HAYEHHA  HANPAMY — HEBI3VANbHUX  pYXi8  ouell
06cmedicy8aHUXNPUBUKOHANHHT 8epbanvHux 3a60ansb. Hegizyanvhi pyxu ouell po3ensinymi sk saeuuye
3Miwenoi axmuenocmi ma SAK MeXAHi3M 3MEHUWEHHS PO3YMO08020 HAGAHMAICEHHA Npu 00podyi
gizyanvHoi iHgopmayii. Buseneno 63a€M038’A30K MIdC HeBI3yANbHUMU pyXamu oudeu i
0COOUCMICHOIO MPUBOICHICTIO.

Kntouoei cnoea: wesizyanvui pyxu ouell, au-mpeKiHe, CeMaHmuyHa o0OpooOKa, eepOanvHi
3a60aHH5, MPUBOIHCHICD

IMocTanoBka mpodiaemu. Ha choropHimHiii AeHb HAKONMUYEHO BEIUKY KUIBKICTh
JAHUX 3 TIPUBOJY ICHYBAHHS aHATOMIYHO PI3HUX HEHPOHHUX CHCTEM JUIsl JIEKCUYHOI 00pOOKHU
iIMEHHUKIB Ta JieciiB. OQHUM i3 METOJIB JOCHIDKCHHS CEMaHTUYHOI OOPOOKH € METOIMKa
peectparllii HampsMy pyxy ouedl 00cTexXyBaHMX IIiJl YaC BUKOHAHHS BepOAJbHUX 3aBJIaHb,
apKe pPyXW OYeill € BigoOpaKeHHSM OaraThOX IMI3HABAIBHUX Ta EMOIIIHHUX ICUXIYHUX
MpoLeciB, Kl BiIOYBalOThCS B MO3Ky noauHu. Takuii pyx oueit Bakan (1969) naspaB
CIPSDKEHUM JIaTepalIbHUM pyXoM oueil [5,6].

ITpote, Ehrlichman (2012) mpornoHye BHKOPHCTOBYBATH TEPMIiH HEGi3YAIbHI pyXu
ouell, BKIIIOYAIOUN CIOJIU OKPIM JIaTEpalbHUX II€ i BEPTUKAIBbHI pyxu oueld. Taki pyxu odei
CIIOCTEPIraloThCs IMiJI YaC BHUKOHAHHS IHJMBIZIOM KOTHITHBHUX 3aBllaHb 1 HE IIOB’s3aHi
0e3mocepeIHbO 31 CIPUHHATTAM 30poBoi iH(popMarii [7]. HeoOxigHo3ayBaKuTH, MO Ha
CHOT'OJIHI BCE 1€ 3ATUIIAETHCS 0araTo MUTaHb 3 IPUBOY 3HAYCHHS IIMX PYXiB OUYCH.

AHaJti3 0cTaHHIX A0CTiKeHb i myOJikanii

Te, 1o jiBa MiBKyJsA € JOMIHAHTHOIO /IS MTPOILEciB 0OPOOKM MOBH € 100pe BiZJIOMUM
¢dakToMm, ajie Ha CbOTOJIHI ICHYIOTh JOKa3W 3HAUYHOTO BHECKY IpaBOi MIBKYJl B JIGKCUUHY
0o0pobky.barato gocmiykeHb BKa3ylOThb Ha Te, I10 JISKCMYHHUI MOTEHIliall MpaBoi MiBKYJI1
MoOke OyTH PI3HMM B 3aJIEKHOCTI BiJl rpamMatuyHoro kiacy. Crnij 3a3Ha4MTH, 110 ICHYE HE
JMIIEe MDKIIBKYJIbHA PI3HUI B 00poOIli IMEHHUKIB, IIECIIB 1 T.J. a 1 y MeXaxX oJHi€l MiBKYIII.

PisHunst B 00OpoOIi  pi3HMX TIpaMaTUYHMX  KiaciB  Oyjga  HEOJIHOPa30BO
IPOJIEMOHCTPOBAHA HA MAlLlIEHTaX 3 YPAKCHHSM JESIKUX YaCTHH MO3KY. 3arajioMm, IeQiluT
JIIECITIB Y MOBI TOB’SI3aHUM 3 YIIKO/KEHHSIM JI1BO1 JTOOHOI YacTKH, B TOM 4ac Sk Ae(PIIUT y
MOBI1 IMEHHHKIB BUHHMKAE 32 PAXYHOK YIIKOJKEHHS JIIBOI CKpPOHEBOI yacTKu. DYyHKIIOHATbHA
HEWpoBi3yai3allisi BUSBIIs€ OUTbITY aKTHBAIIIIO JIJIS IIE€CTIB MO BIIHOUIEHHIO IO IMEHHHKIB Y
3aHiil YacTHHI JIiBOi cepelHbOi CKpPOHEBOI 3BUBHMHU 1/a00 y JiBil HYOKHIN JOOHINM 3BHBHHI.
Ha puc. 1 300paxkenuil ecki3 WIMOBIpHUX KIPKOBUX MPEICTAaBHUITB IMEHHHUKIB, [TOB’A3aHUX 3
Bi3yaJIbHUMH acOIliallisiMu, Ta AI€CIIB, IOB’ SI3aHUX 3 aCOIAIlisIMK PYXiB Tijla.

BaxxnuBo 3a3Ha4nTH, 1110 IMEHHUKH 1 J1€CIIOBA BIIPI3HAIOTHCS TAKOXK 1 B X MOHSATTEBO-
CEeMaHTHUYHUX, CHMHTAKCHUYHHUX 1 MOPQOIOTriyHUX XapakTepucTukax. [liecioBa rpatoTh pi3Hi
CHHTAaKCHUYHI pOJII Ha BIAMIHY BiJ IMEHHHKIB. HemomaBHO eKcnepuMeEHTaIbHO OyII0
JIOBEJICHO, 110 MPH 3araM’sITOBYBaHHI HE3HAOMHMX IMEHHUKIB Ta JI€CIIB aKTUBYIOTBCS Pi3HI
IUISHKA TOJIOBHOTO MO3KY. SIK BUSBWIOCS, IPH 3HAHOMCTBI 3 HOBHMH iMEHHUKAMH
peecTpyeThCsl TIABUINCHHS AaKTHBHOCTI JIIBOI BEpPETEHOMOMIOHOi 3BUBHUHHU, TOII SK B
3amam’sITOBYBaHH1 JI€CTIB Opalii y4acTh YacTWHA JIIBOI CKPOHEBOI CEpeIHbOI 3BUBHHH 1
HIDKHS 3BUBUHA JiBOi J100HOT yacTku. KpiMm Toro, HajiifHOMY 3amaM’iTOBYBaHHIO IMEHHHKIB
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IMEHHHWKHA JIE€CIIOBA

Puc. 1. Ecki3 MOXIMBHX KIpKOBHX IPEICTaBHHUIITB IMEHHHUKIB Ta nieciiB (PucyHok
aganToBaHo 3 [1])

(aye He AieciiB) CIPUSUIIM TIMOKAMII 1 JymnuHA. Pe3ynpTaTn TakKoro ITOCTKEHHS CBiAYaTh 1
npo Te, L0 AUISHKA MO3KY, SIKI paHille MOB’S3yBajd 3 YSIBJICHHSAM 3HAYeHb IMEHHUKIB 1
IIECHIB, TaKOX BCTAHOBIIOIOTH BIAMOBIAHOCTI MDK 3HAYEHHSMH 1 HEBIIOMHMH CIIOBAMH,
TOOTO OMTOMAraroTh JOIUHI Y BUBYECHHI IHO3eMHHX MOB [2].

Y TepMmiHaxX HEWPOHHUX CHCTEM OCHOBHE WPHITYIICHHS IIOJSITA€ B TOMY, IO
00poOKOI0 CITiB PI3HUX TpaMaTHYHUX KJaciB OyayTh 3aiiMaThcs 4YacTKOBO BiJOKpeMJICH1
MepexKi: J00HO-TIM sTHA, TTOB’s13aHa 31 3HAHHAM JIiii; HIDKHBO-CKPOHEBA, ITOB’s13aHa 31 3HAHHAM
00’exTiB; J5iBa mpedpoHTaIbHA, B TOMY 4YHCII HIDKHS JIOOHa 3BHMBHHA, IMOB’S3aHa 3
JOCTOBIPHICTIO po3moaity iHdopmarii [3,4].

Meta craTTi: JOCII/DKEHHS B3a€MO3B’SI3KYy HEBI3yallbHUX PYXiB OYCH JIFOJWHU Ta
(GyHKIIOHATFHOT aCHMETpii MO3KY JIFOJAMHU TIiJ1 YaC BUKOHAHHS BepOaTbHIX 3aBIaHb.

Marepian Ta meToau

B nocnimpkenni Opanu yuacte 84 cTyaeHTH, BikoM B 18 10 21 poky. Jlns koxkHOro
00CTEKyBaHOTO OIIHIOBAJIM PIBEHb TPUBOXKHOCTI 3a JIOMOMOTOI0 IIKAJIM CaMOOIIHKHA 3a
Y. 1. Ciinbeprepom. 3a A0OMOMOIOI0 BiJI€OKaMEpPH PEECTPYBABCS HANpsiM pyxy odei mix yac
BUKOHaHHA BepOalbHOro 3aBlaHHs. BepOanbHe 3aBnaHHA BKIOYalo B ceOe ycHuUil miadip
CHHOHIMIB JI0 IMEHHHUKIB Ta JI€CiB, aJpke Mepeadadanocs, I10 BUKOPHCTaHHSA LUX
rpaMaTUYHUX KaTeropiii MOBUHHE BIAOOpakaTh OCOOJMBOCTI CEMaHTUYHOI OOpOOKH,
M0  3HAaXOAWTh  MIATBEP/PKEHHS B YUCIEHHUX
HEWPOIICUXOJIOTIYHUX Ta KIIHIYHKX J0CTikeHHsx [4, 5].
OriHka HampsAMy pyXy Ouei IpoBOAMIACS 3a KPUTEPIEM:
pyx ouell BBepX, BHH3, BIIBO, BmpaBo. KomOiHOBaHI
HanpsiIMU pyxy odeil — BBEpX BIPABO, BBEPX BIIIBO, BHM3
BIIPaBO, BHU3 BJIIBO — BIJIHOCHJIM OKpeMO (JlaTepaibHi abo
BEPTHKAJIbHI) J0 BiAMOBITHOI TPYIH 3a 3a3HAYECHUM BHILE
kputepieM. Kpurepiii ouiHku HanpsMy pyxy odei e
300pakeHo Ha Puc. 2.

CraTHCTHYHMI aHall3 IaHuX 3OIACHIOBABCS 3a
JIOTIOMOT 010 nakeTa CTaTUCTUYHHUX nporpam
STATISTICA 7.0 (Stat-Soft, CIIA). IlepeBipky Ha
HOPMAJIBHICTh 3/iMCHIOBAIM 3a J0MOMOrow kputepiro  Puc. 2. Kpurepiii oninku
Jiniepopa. 3a xpurepiem Jliniegopa 6ya0 BUABIEHO, [0  HANPAMY PyXy OY€H IIij 4ac
MOKa3HUKM HEHOPMalIbHO posnoaiteni (p<0,05). Jlus BHUKOHAHHS BEpOAILHOIO
MOPIBHSIHHS JBOX rpyn HE3aJTeKHUXTaHNX  3aBJAHHA
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BUKOPUCTOBYBaJIUKpUTepiii Mana-BiTHi, 3anexxHux — kputepiii Bimkokcona. Kopensmiitauit
aHaJi3 37iiiCHIOBaBCA 3a JomoMoroi kpurepito Cripmena. Kputuunuii piBeHb 3HaUyHIOCTI
IpU TIEPEBIPIll CTATUCTUYHHUX TinoTe3 mnpuiiMascs sk p<0,05. Jlns ommcy BHOIPKOBOTO
posnoainy BkazyBanu Me [25; 75] (Me — meniana; 25 1 75 — HIDKHIH 1 BEpXHiH KBapTHII).

Pe3ysibTaTi T2 00rOoBOpeHHs

B pesynbrari npoBeneHoro AOCIiIKEHHS BUSABIIEHA CTATUCTUYHO 3HAUYIA TO3UTHBHA
KOpeJsLiiiHa 3aJIe)KHICTh MK OCOOMCTICHOIO TPUBOXKHICTIO Ta pyxamu oueit BHU3 (1=0,23 s
iMeHHHKIB, =0,25 mis miecniB, p<0,05) y 3aranpHiii (N=84) rpymni oOCTEeXyBaHHMX IIiJl Yac
nig0opy CHHOHIMIB 1O IMEHHHUKIB Ta Ji€ciiB. MU MpHUITyCKaeMo, IO PyXH O4Yed BHU3 B
JIAHOMY BHIAJIKy TTOB’s13aH1 3 TAKUMH BIIUYTTSIMHU SIK COPOM, 3HISIKOBLIICTh, TUCKOMGOPT Y1
HEBIIEBHEHICTH ITiJI YaC TPY/HOINIB 3 BUKOHAHHSM 3aBIAHHS 1 OILIHKOI CBO€1 MOBEMIHKH B
naHii cutyanii [11]. 3aragom, B KOHTEKCTI 1aHOi pOOOTH, pyXH OYEH, SKI MH CIIOCTEPIraeMo,
CKOpIIl € BiOOpaXCHHSIM KOMYHIKAI[IHHOT KOMIIOHEHTH, $Ka mepeadadae coliaabHi
B3a€MOIl 1 TMOB’s3aHI 3 HHUMH CTepeoTHNHi (OpPMHU pearyBaHHs, HDK KOHKPETHUI
B32€MO3B 30K MK XapaKTepPOM 3aBJIaHHS Ta AKTHUBAIIEIO BIJOMHX JUITHOK MO3KY.

Takox, BUsBICHA IIO3UTHBHA KOpEIAIIMHA 3aJCKHICTH MIK OCOOHCTICHOIO
TPUBOXKHICTIO Ta PyXaMH OdYeH BJIIBO MmiJ 4ac mimOopy CHHOHIMIB 10 imMeHHUKIB (r=0,47;
p<0,05) Ta miecnis (r=0,51; p<0,05).

OkpiM 1IbOTO BUSIBJIEHA CTATUCTHYHO 3HAUYIIA TO3WTHBHA KOPEJAIiiHA 3aIeKHICTh MK
OCOOMCTICHOIO TPUBOXKHICTIO Ta pyXaMH OYed BIIBO MijJ 4Yac Miad0py CHHOHIMIB 10 IMEHHHUKIB
(r=0,47; p<0,05) Ta miecmiB (r=0,51; p<0,05) y rpymi 0OCTE)KYBaHHX, SKI YACTIIlIEe CIPSIMOBYIOThH
MOIJISI BJIBO TMiJl Yac BUKOHAHHS BEpOAIBLHOrO 3aBHaHHS (y MOPIBHSHHI 3 TPYNaMH, B SIKHX
00CTEeXKyBaHHX YaCTIIIIE CIIPSIMOBYIOTH TTOTJISI BIIPABO, a00 B3arail Oe3 rmepeBaru 3MillleHHS pyXiB
oyell BIiBO 4M BrpaBo.) Cruparovuch Ha Te, IMIO PyX OUYEH BIIBO JESIKOI MIpOIO BigoOpaXkae
AKTHBAIIIIO TPABOI IMIBKYJI, SKId HAJICKHUTH JOMIHYIHOYa poilb Y cdepi emoriil (OUThIIo Miporo
HETaTUBHUX), OTPUMAaHI pe3yIbTaTH € JOCUTh OYIKYBaHUMHU. 3 JITEPaTypHUX JHKEPEN BIIOMO, LI0
IHIMBIIM, Y SIKMX CIIOCTEPIraeThCsl OUIbIIE PYXIB OYeil BIIIBO, BHYTPILIHBO OpIEHTOBAHI, OLIbII
CIIPUIMHATIMBI 70 TITHO3Y Ta OUIbIIE CTPaXKIAat0Th BiJl ICMXOCOMAaTUYHUX CUMIITOMIB Yy TTOPIBHSHHI
3 TUMU IHJMBIAaMH, Yy SIKUX CIIOCTepiraerbcsi Oulpllle pyxiB oueld BopaBo. buibmi Toro,
HOBITOMJISIETBCSL, 10 IHIMBIAM, Yy SIKHX CIIOCTEpIraeThCsl OUIbIIE PyXiB OdYei BIIBO, MarOTh
ICTepUYHMI TUIT OCOOMCTOCTI 1 XapaKTePU3YIOThCsl OUTBII BUCOKOIO TpUBOXKHICTIO [12, 13]. Crin
3ayBOKHUTH, L0 PyX Oued BIIBO TOB’S3aHUI 3 EMOLINHHOI0 KOMIIOHEHTOI), OCKUIBKH JIEsKi
JOCITI/DKEHHS BUSBWIIM OLIbIIE PYXIB Oueil BIIBO (BIAMOBIIHO 3a y4yacTi MpaBoi MIBKYJ1) Mpu
npe/ IBIeHHI 00CTEeXXKYBaHMM €MOLIIOHAJIBHUX MOAPAa3HUKIB, B TOM yac sIK HpH Ipe] sBICHHI
HEEMOLIIIHUX MOAPa3HUKIB 3aKOHOMIPHOCTEN y CHpsMyBaHHI HOMIsAy He croctepirainocs [10].
Bisbia KUTbKICTh pyXiB OYel BITIBO MOB’s13aHa 3 MiABUIIICHOK €MOIIIOHAIBHOK0 aKTUBAIIIEI0 TIPABOi
J00HOT J0Mi, IO TPOSIBISIETBCS y 3HAYYLINA KOPENSALiNHIN 3aleKHOCTI MK OCOOHCTICHOO
TPUBOXKHICTIO 1 pyxaMH o4el. BusBieHo 3Hauymio OUIbIy KUIbKICTh pyXiB Ouel mij] yac miadopy
CHHOHIMIB /10 IMEHHUKIB, HiX 10 miechiB (Tabmuis 1, Puc. 3).

Taoanmna 1
JlaHi 10 KiJIbKOCT1 pyXiB O4el Mmij] 4yac BUKOHAHHS BepOaJIbHOTO 3aB/IaHHS
H; Bi Ji IL;
3,6[0;16]k.p.o. | 10,9[0;53]k.p.o. | 10,44[0;25]k.p.o. | 9[0;32]«.p.o.
3arayipHa rpymna H, B, I, I,
(n=84) 3,8[0;14] 8,1[0;57] 8[0;24] 7,3[1;34]
K.p.o. K.p.O. K.p.O. K.p.O.

[IpumiTKa: k.p.o. — KibKicTh PyXiB Ouell; ; —-iIMeHHUKH; ,— AiecoBa; H — pyx oueil Buu3, B — pyx oueii BBepx,
JI — pyx oueii BiiBo, I1 — pyx odeit BpaBo
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Puc. 3. JlaHi Mo KiJIBKOCTI PyXiB OUeH Imi/1 Yac BUKOHAHHS BEpOATLHOTO 3aBIaHHS
[TpuMiTKa: k.p.o. — KibKicTb pyXiB oueif; ; — iMeHHUKH; , — JiecioBa; H — pyx oueii BHu3, B — pyx oueii BBepX,

JI — pyx oueit BiiBo, I1 — pyx odeit BpaBo
* - p<0,05

[TosicHeHHsIM 110 1OrO MOKe OyTu TOW (hakT, MO 00CTeXKyBaHUM CYO’€KTHBHO
npocrine miadupaTu CHHOHIMHU IO IMEHHUKIB, HIXK 110 AieciiB. OCKUIBKH MU BpPaXxOBYEMO HE
TPUBAJIICTh, & KUTBKICTh PYXiB OYEH, TO KOKEH PYX MOKe OyTH BiOOpakeHHSAM MEePEXOay BiJ
OJIHOTO PIIIEHHS O 1HIIOro, TOOTO MiJ Yac MOUIyKYy MOoTpiOHoro ciosa. OKpiM TOro, CIif
3ayBa)XUTH, 110 OOCTE)XyBaHI NMpH MiAOOPI CHHOHIMIB JO IMEHHMKIB 4acTo 30MBaiHCA 3
mia0opy CHHOHIMIB Ha acorialii. OCKUTbKY HE TUIbKM CUHOHIMH, a i acoriamii miaiopaTa 10
IMEHHMKIB Cy0’€KTHBHO MPOCTIIIe, HIK A0 JIECIIB, 11€ TaKOXK MOXKE CBIAYUTH HAa KOPHUCTh
3a3HAYCHOTO BUILE TIyMaYeHHSI.

OKpiM 11bOTO, B XOJi AOCIiKEeHHs OyJI0 BUSABIIEHO, 1110 i/l Yac Mig0opy CHHOHIMIB 10
CIIIB, HE3aJIEKHO BiJ IX rpamMaThyHoi KaTeropii (IMEHHHUKH YU JIIECIIOBA), CIIOCTEPIraeThCs
3Ha4yyIlo OUIbIIa KUIBKICTH PYyXiB oOueil 3a HampsMoM BBepx, HiX BHU3 (Puc. 4), mo,
BIPOTIJIHO, € B1OOpaKeHHSIM JOCTYNY Ta aKTHBalil 1HQopMaIllii, peleBaHTHOI 3aBJIaHHIO.
[TosicHeHHsIM 710 1IBOTO MOXKe OyTH TBOOIYHMI 3B’SI30K JIOOHOI KOPM 1 TaJlaMiuHUX SJEp.
Cepen HUX — IHTpajaMiHapHi siipa Ta JOP30MeNialibHI sapa (TaKoX 3alydeHl J0 MpPOIEeciB
nam’sTi) y (yHKIIOHaJIbHOMY BIJIHOLIEHHI BIAITPAlOTh BaXJIMBY pOJIb B aKTHBAIllMHIN
cuctemi Mo3Ky. [lo TOro », 3rilHO KIIHIYHUX JaHUX, MPH YpaK€HHI 3a3HA4YEHUX sJep,
CIIOCTEPIraeThCs NOPYIICHHS CIPSDKEHUX PYXiB OYHHX S0JyK BBepX [14, 15].

3aranoM, B poOOTI MU PO3TJsSAain HEBI3yallbHI PYyXH O4el 3 OJIHOTO OOKY, SIK SBHILE
3MIIEHOI AaKTUBHOCTI, 3ayBaXYIOUM, IO TaKi PyXH MOXYTb OYTH pPUTYyaJi30BaHUMHU YU
CTEPEOTUITHUMH JUIsI KOXHOI JIIOJWHHU, a, 3 IHIIOTO OOKYy — SK MEXaHI3M 3MEHIICHHS
pPO3YMOBOTO HaBaHTaXXEHHs TMpH oO0poOuli BidyanbHOI iHpopMmalii. Skmo i pyxu
puTyali3oBaHi, To Oyae crocTepiraTucs BUAOCIECIU(IYHA PEaKilis, a sIKIO0 CTEPEOTHUIIHI, TO
Oyze criocrepiraTvcs iHIUBIAyalIbHUN Mpodisb. SKIIO 11e MeXaHi3M 3MEHIIEHHSI PO3yMOBOTO
HABAHTAKCHHS, TO TOBMHHA CIIOCTEPIraTHCh 3aJEKHICTh MK CKIATHICTIO 3aBJIaHHS 1
YaCcTOTOI0 PYXiB O4YeH. APryMEHTOM JO MEpIIOi TiMoTe3U € BUSBICHUN B3a€MO3B’SI30K MiX
TPUBOKHICTIO Ta pyXxaMH O4yeil BHHU3, MPO 110 CBITYUTH OTPUMAaHA KOpEJsIiiiHa 3aJeKHICTh
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MDK LUMHM [apaMeTpamH, 1, TaKOX, € 3HaXOAWUTh MIATBEPIPKEHHS B JITEPaTypHUX
mxepenax [11]. OmyckaHHs o4eld BHU3 € BHIOCIEHU(IYHOI PEAKI€r0, SKa CBIAYUTH PO
BITUYTTSI COPOMY, 3HISIKOBLIOCTI 1 T.1. [1oa10HMIA 3B’ 430K CHIOCTEPIrae€ThCsl MiXkK TPUBOKHICTIO
Ta pyXxamMH OYeH BIIIBO, IO MOXE OYTH TOB’S3aHO 3 OCOOJMBOCTSIMH OOPOOKH EMOIIHHOI
iHdopmalii MpaBoiO MIBKYJIEI TOJOBHOTO MO3Ky. TakuM 4YHMHOM, BIPOTIAHO, PYXH oOueil
MOXYTb OyTH B1IOOpakeHHSIM eMoliiiHoi akTuBallii. [lokazaHo mepeBaxkaHHS PyXiB ouel
BBEPX HAJ pyXxaMH oyei BHU3 MiJ Yac BUKOHAHHsS BepOaJbHOrO 3aBJaHHs, 1110, HMOBIPHO,
BiJI0Opakae akTHUBAIlii{HI IPOIIECH B MO3KY Ta MepexiJl Bl OJJHOTO PILIEHHS A0 1HILIOTO, 1110 €
HiATBEPKEHHAM Ha KOPUCTH JAPYroi rinore3u. IIiArpyHTIM 10 LbOTO TBEPIKEHHS MOXKYTh
OyTu naHi IpoO 3B 30K JIOOHMX AUISHOK MO3KY 3 JESKHMHU TaJaMIYHUMH sJIpaMH, SIKI y
(GYHKILIOHATIbHOMY BIJHOIIEHH] BIJIIrpalOTh BaXJIMBY POJIb B aKTHUBALINHIN CHCTEMI MO3KY.
B3aemo03B’s13ky MK pyxaMu OdYell BIpaBO Ta JAOCHIKYBaHMMH (DaKTOpamMH B pPe3yJbTaTi
pobotu He BusiBieHo. Lle moxe OyTH moB’si3aHO 3 THM, 0 a0o0 He Oyno mpej’ sIBIEHO
aJIeKBaTHUX 3aBJIaHb, IKI O BUKIIMKAJIU PYXH Oouell BIpaBo, adO X 111 PyXH HE MaOTh YITKOT'O
(YHKILIOHAJTILHOTO 3HA4YE€HHs Yy MOPIBHSAHHI 3 IHIIMMU pyxamu oded. Hanmami, me muraHHS
notpedye OuIbII AETaTbHOrO BUBUEHHS. OT)Ke, MPUYMHU BUHUKHEHHS HEBI3yalbHUX DPYXIB
oueil MOXKyTb OYTH TOB’sI3aHi 3 PI3HUMHM MEXaHi3MaMH, TOMY BHKJIHMKAIOTh 1HTEpEC MUTaHHS
10/10 KOMYHIKAI[IHHOTO 3HAUYEHHS IIUX PYXiB OUeil.

BucHoBku. 3HalileHO B3a€MO3B’S30K pPyXiB O4ell BHU3 Ta BJIIBO 3 OCOOMCTICHOIO
TPUBOXKHICTIO ITiJT YaC BUKOHAHHS BepOaabHUX 3aBlaHb.BusBIEHO mepeBakaHHS PyXiB Ode
BBEpX IPH BUKOHAaHHI BepOalbHUX 3aBJaHb, a, TAKOX, 3HAYYIIO OUIBLIY KUIBKICTH PYXiB
ouel, He3aJIeXKHO B1Jl IX HaNpsAMy, IPU MiA00P1 CHHOHIMIB 0 IMEHHUKIB, HIXK /10 J11€CIIB.
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Summary. Tatarenko M., Danylov S., Makarchuk M. Functional meaning of non-visual eye
movements during verbal task fulfillment

Introduction.Today we have a large amount of data about the existence of anatomically
different neural systems in lexical processing of nouns and verbs. Eye movements’ detection during
the verbal execution of tasks is one of the methods of studying the semantic processing, since eye
activity represents many cognitive and emotional mental processes that occur in the human brain.
Such movements of the eye Bacan (1969) called conjugate lateral eye movements [5,6]. However,
Ehrlichman (2012) suggests using the term “non-visual” movements of the eyes, including lateral and
vertical eye movements. These eye movements are not related to the perception of visual information
and are observed in thinking or trying to recollect something [7]. It should be noted that today there
are many questions about the importance of non-visual movements of the eyes.

Purpose. Investigate the relationship between non-visual movements of the human eye and
functional brain asymmetry during the verbal task execution.

Methods.Eye movement direction tracking was conducted for 84 students during the verbal
task execution via eye-tracker. The level of anxiety was assessed using the The State-Trait Anxiety
Inventory self-assessment scale.

Results.The investigation revealed a statistically significant positive correlation between
personal anxiety and eye movements (v = 0.23 for nouns, r = 0.25 for verbs, p<0.05) in general group
(n = 84) while selecting synonyms for nouns and verbs. A positive correlation was also found between
personal anxiety and the movement of the eyes to the left while selecting synonyms for nouns (r =
0.47; p<0.05) and verbs (r = 0.51; p<0.05). A significant greater number of eye movements was found
in selecting synonyms for nouns than for verbs (p<0.05). In addition, the study has shown, there is a
much larger amount of eye movements upward than down (p<0.05) while selecting synonyms for
words, regardless of the grammatical categories (noun or verb).

Originality.We investigated and analyzed the functional significance of non-visual eye
movements during the verbal execution of tasks. Non-visual eye movements are considered as a
phenomenon of biased activity and as a mechanism for reducing mental stress while processing visual
information. The relationship between non-visual eye movements and personal anxiety is revealed.

Conclusion.The relationship of eye movements down and left is established with personal
anxiety during the verbal execution of tasks. We have also found the predominance of up eyes
movements while executing verbal tasks regardless of their direction in the selection of synonyms for
nouns, rather than verbs.

Key words: non-visual eye movements, eye tracking, semantic processing, verbal tasks,
anxiety.

KuiBcbkuii HanioHaabHui yHiBepeuTeT imeni Tapaca lllesuenka, m. Knis

OnepxaHO pelakili€ero 19.10.2017
[Tpwuitasito mo myOmikarii 23.11.2017
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®AKTOPHA CTPYKTYPA ®YHKIIOHAJBHUX MOKJIMBOCTEM
IOHAKIB 17-21 POKIB

Bugueno gaxmopuy cmpykmypy @yuxyionanoHux modcaugocmetl ionaxie 17-21  poxis.
Buseneno, wjo ocnogHumMu cK1a008uMU nepuioco paxmopy y 8cix 8iKosux nepiooax 0yau nOKA3HUKU
Qizuunoi npayezoamnocmi ma nyaibcoéa B8apmicmv SUKOHAHOI pobomu. Bazomumu cKiaoosumu
NPOGIOHUX (Paxmopie nopsid 3 eHepeemUYHUM pIGHeM [ e@exmusHicmo pe2yaayii 8npPoo0oedIC
@Di3UUHO20 HABAHMAIICEHHS BUCMYNAIOMb NOKA3HUKU CMAHY DeSYyISMOPHUX MeXaHI3MI8 cepyesoco
pummy Ha pi3HuxX emanax mecmysanusa. Kpumepii 3aeanvnoco @yHKyioHanrbHo20 cmaHy MO3Ky 6
20106HUxX haxmopax npucymui 6 17 i 8 21 pix. 3 6iKomM 3MeHULYEMbCA 3a2dbHA KINbKICMb (akmopis,
O0O0HAK 30IIbULYEMbCSL KIMLKICMb 3ATYYEHUX 3MIHHUX 8 HUX.

Kntwouoei cnoea: gaxmoprna cmpykmypa, @YHKYIOHANbHI  MOMCIUBOCHI,  (Di3UUHA
npaye30amuicms, HAKU.

IHocTanoBka npodaemu. OCcTaHHIM 4acOM BUSIBIISIFOTbCS HETAaTHBHI 3pYIIEHHS B CTaHI
30POB’sl HACEJICHHS, 30KpeMa CTyAeHTcbkoi mosoni [1; 2]. HaBuanHs B yHiBepcUTeTi
nepeadayvae MoeAHaHH (I3UYHUX 1 ICUXOEMOLIOHAIbHUX HaBaHTAKEHb, THM CAMUM BUCYBA€
J0 CTY/ACHTIB TICBHI BUMOTH IIOJO aJaNTaliiHUX 370i0HOCTEH opranizmy [3; 4]. Tinbku
onTUManbHUl MOp(}odyHKIIOHATEHUN cTaH OI0JIOTIYHUX CUCTEM OpraHizMy Moxke OyTu
OCHOBOIO ycmimHO1 amanrarii. ICHYIOTP €K30- Ta EHIOTeHHI YHHHUKH, SKi MOXYTb
oOMexxyBaTH (Di3MUHY Ta pPO3YMOBY Ipale3aTHICTb, a TaKOXX BUKIMKaTH JIucOanaHc
OCHOBHHX CHCTEM OpraHi3My, III0 HEraTUBHO MMO3HAYUTHCS HA CTaHI COMAaTUYHOTO 3[I0POB’S
momnoai [3; 5]. OTxe, Bullle3a3HaueHEe 00YMOBIIOE€ HEOOX1IHICTh BUBYCHHS (DYHKIIOHAIBHUX
MOYJIMBOCTEH HE TIIbKM OKPEMHX CHCTEM, aje W OpraHiaMy B HiJloMy. Benmky KiTbKiCTh
MOKA3HUKIB, IO XapaKTepHU3yloTh (YHKIIOHAJIbHI MOKJIMBOCTI, MOXHa IpPEJICTAaBUTH B
CTHCJIOMY BUTJISZ1 3 BAOKPEMJICHHSIM OCHOBHHX 1 JPYTOPSIHUX CTPYKTYpHUX (hakTOpiB [2].

AHani3 ocranHix myOJikaunii. /[ani HaykoBOi JjiTepaTypu CBiqYaTh, 110 BHBUEHHIO
(aKTOpHOI CTPYKTYpH MPUCBIUYEHO HE3HAYHY KUIBKICTh JOCIIIKEeHb. € myOJikaii, TprUcBIYeH1
BHUBYEHHIO (DAKTOPHOI CTPYKTYpH (DYHKIIOHATBHUX MOXJIMBOCTEHN AiTed Mostoamoro [2; 6; 7] 1
crapmoro [8; 9] mKiIbHOro BiKYy, cHOpTCMeHIB pi3Hoi cremiamizamii [10; 11]. Opnnak,
JOCHIJDKEHb 3 BHU3HA4eHHS (DaKTOPHOI CTPYKTYpU aJanTaliiiHUX MOKJIMBOCTEH FOHAKIB-
CTY/IEHTIB YNPOJOBX HaBYAaHHS Yy BHUILOMY HaBYAJIbHOMY 3aKiaji, 32 JaHUMHU OOCTEXKEHb 3
JI030BaHUM (PI3MUHUM HABAHTAXKEHHSAM 3MIHHOI MOTYXKHOCTI, B JOCTYIIHIA HaMm JTeparypi MU
He 3HainuI, 1o 06yMOBMIIO BUOIp TEMU AOCIIIKEHHS.

Mertoro gnocnimxkeHHs Oyno BUBYMTH (AKTOPHY CTPYKTYpPY (YHKIIOHAJIBHUX
MOXJIMBOCTEH 10HaKiB 17-21 pokiB 10 HaBYAIbHUX HaBaHTaKEHb.

Marepiaau Ta MeToan
JlocniaxeHHs: MpoBOMIIOCH B J1abopaTopii BIKOBOI (hi310J10Tii criopTy iMeH1 nmpodecopa
T. H. LoneBoi kadeapu Oionorii i ocHoB 310poB’°st /13 «IliB1eHHOYKpaiHChKUI HalllOHATIBHUN
neparoriyauii  yHiBepcuteT imeni K. JI. Ymmucekoro». Tema mocHimKeHHS BXOIUTH JI0
TEMaTUKHU HAayKOBO-IOCHiIHOI poOoTH Kadeapu «Amanrariis aiTedl 1 MOJOAL 10 HaBYAJIbHUX
Ta (I3UYHUX HaBaHTaXeHb (oHaku 17-21 pokiB)», HOMEp Jep’KaBHOI peecTparii
0114U007158.

O6ctexeno 279 cryaentiB I-1V kypciB ¢pakynbrery (pi3M4HOro BUXOBaHHSA, SIKI Oyiau
noaineHi Ha 5 BikoBux rpym: 17, 18, 19, 20 i1 21 pik. JocnipkeHHS MPOBEAEH! Ha MPOTs3i
TPHOX POKIB 3 JOTPUMaHHSIM OCHOBHUX mnonoxeHb Kousenuii Pagu €Bpomnu mpo mpasa
moauHu Ta OlomenuimHy (Bin 04.04.1997 p.), D'enbcincbkoi nekinapainii BcecBiTHBOT
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MEIUYHOI acoIfiaIlii mpo eTUYHI NMPUHIIUIINA TPOBEICHHS HAYKOBUX MEIUYHUX JTOCIIIKEHb 32
yuaactio oauHu (1994-2008 pp.).

@dakTopHMI aHali3 MPOBOAMBCSA 32 METOJOM TOJIOBHUX KOMIIOHEHT 3 BapiMakCHUM
obepTaHHsAM (haKTOPHOI MATPHII 3a JOMOMOror crathucTudHoi mporpamu SPSS 16 [12]. [lo
(dakTOopHOrO aHamzy (YHKIIOHAIBPHUX MOXKJIMBOCTEH foHakiB 17-21 pokiB  yBIHILIH
AHTPOIIOMETPUYHI Ta (Pi3iOMETPHYHI MapaMeTpu, JaHi OLIHKHM 3arajbHOro (PYHKIIOHAIBLHOTO
CTaHy MO3KY 3a CTaTUCTHYHHMU ITapamMeTpaMH PO3IOJILTY 3HaYeHb Yacy MPOCTOi 30pOBO-PYXOBOI
peaxuii [13], kpurepii BapiariiiHoi mynscomeTpii [ 14] Ta ouiHku QyHKIIIOHATBHUX MOXKIUBOCTEN
OpraHi3My IPH BUKOHAHHI JJ030BAHOTO HABAHTAKCHHS 33 3aMKHYTHUM ITUKJIOM [ 1; 15].

Pe3ysabTaT T2 00rOBOpPEHHA
@dakTOpHUI aHali3 J03BOJIMB BUJIUIMTH B KOXKHIN BIKOBIM Tpymi IOHAaKiB 3arajbHy
KUIBKICTh TpOBigHUX daktopiB: y 17 pokiB — 15, y 18 pokiB — 13, y 19 pokis — 15,
y 20 pokiB — 14, y 21 pik — 12 ¢akropiB. Ha wactky Buninenux Qaxropis npumnanae 94,66;
88,74; 94,21; 96,19; 97,82 BimcoTkiB cymapHoi mucrepcii BuOipku, BigmosigHo (puc. 1).
VY ¢akropHoMy aHamizi Oynu BukopucTani mapamerpu 92 3minHuX. OnucyBanuchk (hakropw,
Bara SKux rnepeBuilyBaia 5 % Bif 3arajabHoi qucrnepcii BUOIpKU.

21 pik
97,82%

18 pokris
88,74%

20 pokis
96,19%

Puc. 1. CniBBiiHOLIEHHS BUAUIEHUX (akTOpiB 3aranbHoi qucnepcii (%) roHakiB 17-21 poki

Tak, y tonakiB 17 pokiB y ¢pakropi I, sxuii cknagaB 18,90 % 3araneHoi nucnepcii
BUOIpKH, HaNOUIbINY (PaKTOPHY Bary Majau aOCOJIIOTHI MOKA3HUKU (PI3MUHOI Mparie31aTHOCTI:
noTyxHicTb peBepcy (W pes), 3aranbuuii yac podotu (T 3ar), PWCi70 (BT, krm/M), 3araibHui
o0csar poOotu (A 3ar), mMakcumanbHe crnoxuBaHHd kucHio (MCK), mymbcoBa BapTicTh
BUKOHAHOI MexaHiuHOi poOotu (L); MOKAa3HMKM EHEpreTUYHOro piBHS OpraHismMy IpH
HaBaHTaXXEHHI: CTYMIHb aKTUBALl opraHi3mMy nepen HaBaHTaxeHHsM (W modaTkoBa), piBEHb
Halnpy>XeHHs opraHismy B MoMeHT peepcy (W peBepcy), MakCUMaIbHUN PIBEHb HANPY>KEHHS
opranizmy (W max), piBeHb Hamnpy>KE€HHsI OpraHi3My HanpukiHii HaBaHTaxeHHsa (W Buxony);
yac iHepii (T iH), a TaKkoX JTOBKHHA TijJia B MOJIOKEHHI cTOSTuU. BUX0a54 3 1[bOTO, OCHOBHUMU
KOMIIOHEHTaMHU JAHHOTO (hakTopa, y MepIly 4epry, € MOKa3HUKH (I3UYHOI Mpane3aTHOCTI 1
€HEepPreTUYHOro PiBHS OpraHi3My B Ipolleci HaBaHTaXeHHA. B MeHmomy crymeHi ¢akropHe
HaBaHTAXCHHS HECYTh MOKA3HUKHU Yacy 1HEepIii 1 JOBKUHU Ti1a B TIOJI0KEHHI CTOSYH.

VY BHytpimHbodakTopHii cTpykTypi II ¢akropy (11,88 % 3arampHOi amcmepcii
BUOIPKM) HaWOUIbII 3HAYMMUMH OYyNIM TOKa3HUKH PEryislii CceplueBoro puTMy B
BiJTHOBJIIOBIBHUI Tepiof] Micisl HaBaHTAKEHHs 31 3MIHHOIO MOTYXHICTIO: 1HIEKC Hampyrd
perymstopaux cucreM (IH), BereratuBhuii mokasuuk putmy (BIIP), iHmekc BereratuBHOI
piBHoBaru (IBP), Bapiamiiinuii poskua (AX), MOKa3HUK aKTUBHOCTI aJpEHEpriyHux 1
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XOJIIHEPTIYHUX MEXaHI3MIB TymMopaiabHOTrO KaHamy perymamii  (Mo/AX), moka3HHUK
ajzekBaTtHOCTI mponeciB peryminii (AMo/Mo), moxanbHe 3HaueHHs Kapaioputmy (Mo),
amrrityna Moau (AMo). MeHI 3HaYUMHUMHM SIBJSUTHCH T1 K caMmi BEJIMYMHH MEXaHi3MIB
peryismii  cepueBoro - pUTMy,  3apEECTPOBaHI  HAMpPHKIHII  BEIOEPTOMETPHYHOTO
HaBaHTaxeHHa. Ha dakrop Il noBoaunocs 7,51 % 3aranpHoi aucnepcii BUOIpKU. 3 BUCOKOIO
(aKTOPHOIO Baroro yBIHIIUIN MMOKa3HUKK BapiallifHOI MyIbCOMETPil Ha peBepCi HaBaHTaXKEHHS
(UCC=150-155 yn/xB): IH, AMo/AX, Mo/AX, IBP, Amo, AMo/Mo, AX.

®axrop IV (7,08 % 3aranpHOi aucrepcii BHOIPKH) CKJIAJaBCsS 3 aHTPOIOMETPUYHHX
MOKa3HMKIB (Maca TiJIa, OKPYXKHICTh TPYJHOI KJIITKA B CTaHi CIIOKOI, HAa BIMXY 1 Ha BUIUXY,
KUCTBOBA JIMHAMOMETDIiS JBOI PYyKH), MaKCHUMAaJbHOTO CIOKMUBAHHS KHCHIO 1 BIJIHOCHOTO
nokazHuka (izumunoi npare3aaraocti (MCK/kr, PWC170/kr), a Takox iHIEKC (PYHKITIOHATBHUX
3mid (ID3), axuil 1o3BOJIsIE OXapakTepu3yBaTH aAanTalliiHUNA MoTeHmian roHakiB. Pakrop V
(6,32 %) xapakTepu3yBaBcsi MMOKAa3HMKAMH 3arajbHOr0 (DYHKI[IOHAIBHOIO CTaHY TOJIOBHOI'O
MO3KY Micisl (pi3MYHOr0 HAaBAHTAKEHHS 3a 3aMKHYTHM IMKJIOM: CTiiKicTh peakuii (CP), piBenb
byukionansHUX MoxJuBocTel (POM), GpyHnkiionansauii pisens cucremu (OPC), BiporiaHicTh
1 Jliaria3oH peaxiiii, 1o 3ycTpivaroThes Haityacrime (P max, dT05).

®axtop VI (5,94 %) Bu3HAuUaBCs MOKA3HUKAMU PETYISIil KapIiOpUTMY BUXIIHOTO
crany no HaBaHtaxenus: IH, AMo/AX, IBP, AMo, AMo/Mo, AX. ®aktop VII (5,57 %)
XapakTepU3yBaBCsl OKPEMHMM JaHUMU €(EeKTUBHOCTI pEryssiuii cepueBoi IisUIbHOCTI:
koedimienty inepuii (K iH), mBHIKICTI Tepepo3NOAiTYy MOTYKHOCTI CEpPIEBUX CKOPOYCHb
olpa3zy TMICIs peBepcy HaBaHTaxeHHS (S;), Koe(illieHTy IIBHAKOCTI MEepepo3moiLy
MOTY>KHOCTI ceprieBux ckopoueHs (K mper).

HaBantaxkenns VIII daktopy (5,55 %) dopmyBasioch 3 MHOKa3HUKIB 30BHINIHBOL
poOOTH CepleBOro CKOpPOYEHHS NpW 3MEHIIEHHI HaBaHTaXEeHHS (Ajz), YaCTOTH CEPIIEBHX
ckopouyeHb Hampukinii HaBaHTakeHHs (YCC Buxony), pIiBHS HaINpy>KEHHS OpraHizMmy
HanpukiHii HaBaHTtaxeHHs (W Buxomy), KoeQillieHTYy 3aJIMIIKOBHX aJallTUBHUX pPE3EpBiB
(K cce), a Takox MIBHIKICTI MEPEepO3MOALTY MOTYKHOCTI CEpLEBUX CKOPOYEHb y MpoLeci
NOBHOTO UKy TectyBaHHs (S1). @akrop IX (5,05 %) Bu3HAUaBCs MOKa3HUKAMU MTPOCTOPO-
30pOBOi peakilii B CTaHi BIJHOCHOTO CIIOKOIO 1 Ha T ST XBWIMHI BiTHOBIIEHHS, a came,
HaO1TbII BiporiaauM YacoMm peakiii (T mox) i cepennim ii 3HauenusM (T 05).

VY3arajapHIOIOUM 1HTEpHpeTalio (akTOPHO-aHATITUYHMX JaHUX OHaKiB 17 pOKiB,
MOKHa BCTAHOBHUTH, IO HaWOUIbII 3HAYMMHUN BHECOK Hece (i3uyHa MNpane3aTHICTb,
NOKa3HUKKM BapialiifiHoi mynbcomeTpii 1 (I3MYHOrO pO3BUTKY. MeEHII 3HAYUMUMH €
MOKA3HUKH CEPILIEBO-CYIMHHOI 1 LIEHTPaJIbHOI HEPBOBOI CUCTEM.

3a pe3yabTaTaMHu JOCHIIKE€Hb Tpynu roHakiB 18 pokiB (Tabn. 1) y reHepaibHOMY
dakTopi, sSKUM € HalHOUIBII CYTTEBUM, HacaMmIepel BHIUISIOTbCA IOKA3HUKH, IO
XapakTepu3yloTh (Hi3WYHY Mpalre31aTHICTh Ta EHEPTeTUYHUN PIBEHb OpraHi3My 3 OJIHAKOBUM
3HAaKOM Ha MOJIOCI, 110 CBIAYUTH MPO 3POCTAHHS 3HAYCHHS IUX MOKA3HUKIB y 30UIbLICHHI
(GYHKIIIOHAJIbHUX MOKJIMBOCTEN opranizmy ooctexxeHux. Y Il ¢axrtopi 3 vactkoro 11,21 %
BiJ] 3arajibHOI AucHepcii yBIMIUIN AesKi MepeMiHHI €HepreTUYHOro PiBHS OpraHi3my (BUX1IHA
HOTY)XHICTh opranizmy — WBHXiHa, Ha peBepci HaBaHTakeHHs — WipeBepcy, a Takox dWp).

Haganrtaxenns III-IV ¢daktopiB 3 Baroro 8,39, 7,87 1 7,72 BinCOTKIB, BiJMOBIIHO,
CKJIQJIaJIOCh 3 TMOKA3HUKIB BapialliifHOI MyJbCOMETpli HAMpHKIHII M S30BOi JISUIBHOCTI
(I dakrop), BimHOcHOMY cmokoi (IV ¢akrop) Ta BigHOBmIOBanmbHOTO mepiony (V dakrop).
[Toxa3HUKM e(QEeKTUBHOCTI CEpIEeBOi MIAIbHOCTI (IIBUIAKICTH MEPEPO3NOAUTY MOTYKHOCTI
CEepLEBUX CKOPOUEHb Of[pa3y MiCisl peBepCy HaBaHTaKEHHS — Sy, koediieHt inepuii — KiH,
yac 1Hepuii — TiH) o6’ennanucy B VI dakropi, sxuit ckiangas 7,6 % B 3araibHOI qucnepcii.
B VII ¢akrop yBifuum MoaaiabHEe 3HAYCHHS Kap/iOIHTEpBATiB IICJIsS HABAaHTAXKEHHS Ta
IHJEKC Halpyrd Ha peBepci, [0 CBIIYUTh NPO IIBUIIE BIAHOBIEHHS TPHUBAJIOCTI
Kap/li0iHTepBaJIiB IPU MEHIIIH Hanpy31 peryisTOpHUX CUCTEM Ha PeBepCli HaBaHTAKEHHS.
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Tadoauus 1
dakTopHa CTPYKTYpa (PYHKITIOHATEHUX MOXKIUBOCTEH I0OHAKIB 18 poKiB
Bnecok y
daxkrop IToka3Huku 3arajibHy
qucnepcito, %

[Mokazuuku ¢izmunoi mpanesnatHocti (T3ar, Wpes, Asar,
PWCi70, MCK, PWCizo/kr, MCK/kr), myabcoBa BapTiCTh
BUKOHAHOI BeloeproMeTpudHoi podotu (L) Ta eHepreTHyHOro
piBus opranizmy (WBuxomy, Aj).

[Moka3Huku enepreTuyHoro piBHs opranizmy (Wauxigna, dWp,
WipeBepcy)

[lokasHuKM  perymsuii  CepueBoro  pUTMY  HAlpPHUKIHIN
HABaHTAKEHHS 31 3MIHHOIO TOTYXKHICTIO: TIOKa3HUK aJIeKBaTHOCTI
nporeciB perymsmii (AMo/Mo), iHIeKC BereTaTMBHOI PIBHOBArd
(IBP), mBapiamiiinmii  poskun  (AX), TIOKa3HMK aKTHBHOCTI
aJIPEHEPTiYHMX 1 XOJIHEPTTYHIX MEXaHI3MiB T'yMOPaJIbHOTO KaHAITY
peryisii (Mo/AX), inaexc Hanpyru perynastopaux cucteM (IH)
[Toka3HUKHU peryismii ceprueBOro pUTMy BHXIJIHOTO CTaHy a0
HaBaHTakeHHS: AMo/Mo, IBP, AX, Mo/AX, AMo/AX, IH.
[Toka3Huku BapialiiiHOi MyJIbCOMETpii y CTaHi BiJIHOBJICHHS
Vv micisgs M’s30Boi pobotu (AMo/Mo, AX, IBP, ITH Mo/AX, 1,72
AMo/AX)

[Toka3Hnku e(eKTUBHOCTI perymsmii cepueBoi IisUTBHOCTI:
HIBUAKICTh TMEPEPO3NOALTY MOTYXKHOCTI CEpLEBUX CKOPOYEHB
oJlpa3y IMiciisl peBepcy HaBaHTKEHHS (S;), KoedilieHT iHepii
(Kin), gac inepuii (Tin), a Takox dWz

MopanbHe 3HA4YeHHS KapIiOiHTEPBAJIiB HANPUKIHII M’ S30BOi
VII po6otu (Mo), IHOEKC Hampyru peryjisaTOpHUX CUCTEM Ha 6,67
peBepcl HaBaHTAKEHHS

18,62

II 11,21

I 8,39

vV 7,87

VI 7,6

[Ipu ananizi pakTopHOI CTPYKTYpH I0HAKIB 19 pokiB BusiieHo 15 (akropiB, 3 SIKUX BiCIM
MaJiM 4acTKy Outblue 3a 5 % Bix 3aransHOi qucnepcii. [lo nepmoro dakrtopy (20,38 %), sk 1 B
IHIIUX BIKOBUX Ipymnax, yBIMIUIM moka3HUkHM (i3ndHoi mpanesnatHocti (Wpes, T3ar, Asar,
MCK, PWCi7, PWCi70/xr, MCK/kT), mynscoBa BapTiCTh BUKOHAHOi POOOTH, AesSKi KpHUTepii
€HEepPreTUYHOro PiBHS OpraHi3My (30BHIIIHA poOOTa MpH MiJBUIIEHHI HAaBaHTAKEHHS — Aj), a
TaKOXX CEpe/iHsl 4acToTa CEepLEBUX CKOPOUEHb NPHU HABAHTAXXEHHI 3 HETaTUBHUM 3HAaKOM Ha
TMOJTIOCI, 110 BKa3ye Ha Kpallll aJJaiTal{iiiHi MO>KJIMBOCTI FOHAKIB 1 MEHIILY ii (P1310JI0TTYHY «IIIHY».

Taoauns 2
dakTopHa CTPYKTypa PYHKIIOHAILHUX MOXJIMBOCTEH IOHAKIB 19 pokiB
Brecok y
daxrtop IToxa3Huku 3arajibHy
uctepcito, %
1 2 3
[Tokaznuku ¢iznuroi npane3aarHocti (Wpes, T3ar, Azar, MCK,
PWCi70, PWCi70/xr, MCK/kr), mynscoBa BapTiCTh BUKOHAHOI
I Benoepromerpuynoi  podotu (L), 30BHImHS pobota mpu 20.38
30UIbIICHH] HaBaHTaXEHHS (Aj), MBHAKICTH TEPEPO3NOALTY ’
MOTYXHOCTI CEpLIEBUX CKOPOYEHb Y MPOLECT MOBHOIO ILMKITY
TecTyBaHHs (S1), CepeHs YacTOTa CepPLEBUX CKOPOUECHb
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ITponoBxenHs Tadbnuil 2
1 2 3
[Toka3uuku €hEeKTUBHOCTI PETyJISIii CepIeBOi JMIsIIBHOCTI: 4Yac
imepuii  (TiH), KoedimieHTH TEpPepO3MOAUTY MOTYKHOCTI
II cepueBux ckopodeHb (Kmpcm), edexkruBHocTi perymsmii (Ked), 10,22
iHepuii (Kin), mBUAKICT MepepO3NOILTY MOTYKHOCTI CEPLEBUX
CKOpPOYCHB 0JIpa3y IiCIisd peBepCy HaBaHTaKEeHHS (S;)
[Toka3Huku e(eKTUBHOCTI perymsuii cepueBoi IisUIBHOCTI
(BUAKICTh TEPEPO3NOALTY MOTY)KHOCTI B MEPEXITHUN Tepiof
JUIS BUCXIHOTO HaBaHTakeHHs — Sz, Kccc) 1 eHepreTuyHOro
11 piBHS opraHi3My (piBe€Hb BHYTPINIHBOI MOTYKHOCTI OpPraHi3zMy 8,77
nepeq HaBaHTaXeHHsAM — W BuximHe, B MOMEHT peBepCy —
WipeB, HampukiHIli HaBaHTaKeHHS — WBHX, MaKCHUMaJIbHHUM
piBeHb MOTYXHOCTI — WMax)
[Toka3HUKH peryJsiii CepleBOro pUTMY HAIPHUKIHIII HAaBAaHTAKCHHSI
31 3MIHHOIO MOTYKHiCTIO: AM0/AX, aMIntiTy/1a MOJATFHUAX 3HAYECHb
(AMo), ingexc Hampyru perymstopuux cucrtem (IH), mokaszauk
IV |agexBarHocTi mporeciB peryssinii (AMo/Mo), iHAeKC BereraTuBHOI 7,91
pieHoBarn (IBP), Tmoka3HMK aKTUBHOCTI  aapeHEpPriyHuX 1
XOJIIHEPTIYHAX ~MEXaHI3MIB TYMOPIBHOTO KaHAly —PeryJssiii
(Mo/AX), Bapiamiiiauii po3ku (AX)
[Toka3HUKU peryisiii CepueBoro PUTMY BiIHOBIIOBAILHOTO
Vv nepiogy micns HaBantaxeHHs: I[H, IBP, AMo/AX, AMo, 7,82
AMo/Mo, Mo/AX, AX.
[Toka3HukM BapiamiiHOi MylIbCOMETpii y CTaHi BiJIHOCHOTO

vi cniokoro (AMo/AX, IBP, AX, Mo/AX, IH, AMo, AMo/Mo) 6,71

VI [lokasHuku  BapiamiiHOi  mynbcomeTpii  Ha  pesepci 6.36
nasantaxenus (IBP, Mo/AX, TH, AMo/AX, AX) ’
MopanbHe 3HauyeHHs KapAlOIHTEpPBAIiB B BIJIHOCHOMY CIOKOI,

VI HAMpPUKIHII M’s30BOi poOOTH Ta B Tepion BiaHOBIEeHHS (Mo), 6,14

9acTOTa CEpIIEBHX CKOPOYEHH MOPOrOBa 1 BUXOIY 3 HABAHTAKEHB,
BHKOHAHA 30BHIIIHsI pOOOTa P 3HWKCHHI HaBaHTKeHHS (Ay)

Hpyruii pakrop yBiOpaB mo cede 10,22 % Bij 3araiabHOI qucnepcii 1 HACTYIHI epeMiHHI
perysiiii cepueBoi JisUTbHOCTI: HIBHJIKICTh MEPEPO3NOJAUTY MOTYKHOCTI CEpPLIEBUX CKOPOUEHb
oJlpa3y Micis peBepcy HaBaHTaXEHH: (Sz), KOE(ILIEHT IIBUIKOCTI MEPepo3NoaiTy MOTYKHOCTI
cepueBux ckopodeHb (K mpcm), xoedimient inepuii (Kin), yac inepuii (T 1H), koedimieHT
edexruBHocTi perymauii (K ed). Tperiit daktop maB yactky 8,77 % Bin 3araiabHOi BHOIPKH 1
CKJIaZaBcs 3 OKpeMHX IepeMiHHuX eHepretnmuyHoro piBHs (W Buximne, W max, Wipesepcy,
W Buxoay 3 HaBaHTaXeHHs) Ta e(eKTHBHOCTI peryismii cepuenoi misuibHOCTI (Kcce Ta Sg) 3
PI3HUMH 3HaKaMH Ha TIOJTFOCAaX, IO TOSICHIOETHCS KPAITMMH TTOKa3HUKAMH €HEPTreTUIHOTO PiBHS
npu MeHIMXx 3HaueHHsAX Kcce ta Ss. Kputepii BapiamiiiHoi mynscomeTpii oapasy micis
HABAHTAXXEHHSI, HA IT STIM XBUJIMHI BIIHOBJICHHS IIICJIA M’ S30BOi pOOOTH, B CTaHI CIIOKOIO 1 Ha
peBepci HaBaHTaxkeHHs posnoauvtwmcs Mbk IV, V, VI 1 VII ¢daktopamu, BiamoBigHo, 3
BiACOTKOBUMH Jtoisimu 7,915 7,82; 6,71 1 6,36 %. BapiaTuBHICTh TPUBAJIOCT1 KapAi0OIHTEPBAIIB B
yCiX CTaHax Majla HeraTWBHMN 3HAK, II0 JIOTIYHO BKa3ye Ha 3aJICKHICTh (DYHKIIOHATBHUX
MOXJIMBOCTEN IOHAKIB JJAHOTO BIKOBOT'O MEPIOY Bl ONTUMAIBHOTO iX PO3KHILY.

o VII daktopy (6,14 %) yBiiinum moganbHe 3HadeHHS R-R-iHTepBaniB B crokofi,
HAIMPUKIHII HAaBAaHTAXXEHHS 1 B BIIHOBIIOBAIBHUI TEPIOJ] Ta 4aCTOTa CEPLEBUX CKOPOYCHD
MIOpPOTr'OBa, BUXOJy 1 30BHIIIHSA poOOTa MPU 3HMKEHH1 HABAHTA)KEHHS 3 PI3HUMH 3HaKaMH Ha
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VHITOJSIpHUX ~ Toitocax. OTke, TMPOBIIHUMH KPHUTEPIIMH OLIHKK  (YHKIIOHATBHUX
MOYJIMBOCTEH IOHAKiB 19 pokiB € moka3HUKM (i3WYHOI Mpane3qaTHoCTi, e(PeKTUBHOCTI
perymsiii cepueBoi MisIIbHOCTI, CHEPTETUYHOTO PIBHS OpPraHi3My, sIKi MOJKHA BU3HAYHUTH TIPH
BUKOPUCTaHHI (DI3MYHOTO HABAHTAXKEHHS 332 3aMKHYTUM LUKJIOM. J[pyropsgHUMH MOXXHA
BB&)KAaTH BEJIMYMHU BapialliitHOT IMyIbCOMETPIi.

[Tpu nmpoBeneHHi GaKTOPHOTO aHaANi3y BHOKPEMJICHUX MOKa3HUKIB B 20-piyHOMY Billi
BU3Ha4YeHo 13 dakropis, ski ckiaaganu 96,19 % Bix 3aranpHOi gucnepcii, OHAK BarOMUMH
BBaXkauch 8 daktopis (Tadi. 3).

Taoauusa 3

dakTopHa CTPYKTYpa (PYHKITIOHATHLHUX MOYKIMBOCTEH roHaKiB 20 pOKiB

dakTop

TlokazHuku

Buecok y
3arajibHy
ucnepcito, %

[Tokasznuku ¢izuynoi npanesznataocti (Wpes, T3ar, Azar, MCK,
PWCi79, PWCi70/kr, MCK/kT), mynbcoBa BapTICTh BHUKOHAHOI
BestoeproMeTpuyHoi podotu (L), gacToTa ceprieBUX CKOPOUCHD B
CTaHi BIJITHOCHOTO M SI30BOTO CIIOKOIO

17,13

II

[Toka3HUKH MeXaHI3MIB peryisiii cepleBOro pUTMy HaNpUKIHII
HABaHTA)XEHHS 31 3MIHHOIO MOTYXHICTIO: TTOKAa3HUK a/IeKBaTHOCTI
nporeciB perymsinii (AMo/Mo), iHAEKC Hampyru peryisTOPHUX
cucreM (IH), imnekc BereratmBHOi piBHOBaru (IBP), AMo/AX,
aMILTITy/Ia MOJAIbHUX 3HaueHb (AMo), Bapiauiitauii pozkuy (AX),
MoOJaIbHE 3HAUYeHHs KapaioiHTepBatiB (Mo), MOKa3HUK aKTHBHOCTI
aJIpEHEPriYHMX 1 XOMIHEPTTYHUX MEXaHI3MiB T'yMOPabHOTO KaHAITY
perymsiii (Mo/AX), UCC BuxOAy 3 HaBaHTa)KCHHsSI, 30BHIIIHS
po0oTa MpY 3MEHIIICHH1 HAaBAHTAKCHHSL.

11,28

III

[loka3HMKN €HepreTUYHOro PiBHS OpraHi3My (PIBEHb BHYTPILIHBOT
MOTY)KHOCTI OpraHi3My nepe]] HaBaHTaxeHHsM — W BuXigHe, B
MOMEHT peBepcy — WipeB, HampukiHill HaBaHTakeHHS — \WBHX,
MaKCUMaJIbHUM piBeHb MOTY)XHOCTI — WMax, 30BHILIHA poboTa,
BUKOHAaHa IMpy 30UIbILIEHHI HABAaHTAXEHHS) Ta eQEKTUBHOCTI
perymsiiii  cepueBoi  AiSTBHOCTI  (IIBHIKICTH — MEPEPO3MOALTY
MOTYXHOCTI CEpLIEBUX CKOPOYEHb Yy IMIPOIEeCl IMOBHOTO LUKITY
tecTyBaHHs — S, Kcec, moporoBa yacrora ceprieBUX CKOpOUYEHb)

10,42

v

[Toka3HukM eQeKTUBHOCTI peryisuii cepueBoi MisUIbHOCTI:
HIBUJIKICT TEPEpO3MOJUTY MOTYXKHOCTI CEpLEBUX CKOpPOYEHb
oIpa3y MICiIs peBepcy HaBaHTaxeHHA (Sy), wac inepmii (Tin),
koedimientu edexruBHocti perymiuii (Ked), inepuii (Kin),
Nepepo3no Iy NOTYKHOCTI ceplieBux ckopoueHb (Knper)

9,84

[Toka3HUKHM perymsIii CeplreBOoro PUTMY BIAHOBIIOBAIHLHOTO
nepioxy micas HaBaHTaxeHHs: AMo/AX, IH, IBP, AMo,
Mo/AX, AMo/Mo, AX.

8,31

VI

ITokasHuku  BapiamiiHoi  mysnbcomeTpii  Ha  peBepci
naBantaxenus (Mo/AX, IBP, IH, AMo/AX, AX)

8,06

VIl

IToka3Huky BapiamiiHOi MynIbcOMETpii y CTaHi BiJIHOCHOTO
criokoro (AMo, AMo/Mo, AMo/AX, TH, AX)

6,56

VI

IToka3HuKHM 3arabHOTO (PYHKIIOHAIBHOTO CTaHY MO3KY B CIIOKOI:
piBeHb QPYHKLIOHATBHUX MoxJIMBOCcTeN (PDOM), cTilikicTh peakiii
(CP), dynkuionansuuii piseHs cuctemu (OPC)

5,79
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o mepmoro ¢akropy 3 uactkoro 17,13 % yBimnu mnokazHuku (Gi3udHOT
Mpane3aTHOCTl, MyJIbCOBa BapTICTh POOOTH Ta YacTOTa CEpIEBUX CKOPOUYEHb Y
BuxigHomy crani. [pyruit ¢akrtop (11,28 %) BkIOYaB MOKa3HUKU BapilamidHoOL
NyJIbCOMETPil HANPUKIHII M’S30BOi MiANBHOCTI, 30BHINIHIO pPOOOTY, BUKOHAHY IIpH
3HUKEHHI HaBaHTaXeHHSA (A2), a TaKoXX 4YacTOTy CEpLEBUX CKOPOYEHb B MOMEHT
3akiHyeHHs poOotu. Tpertiit dakrop xapakTepusyBaBCs MOKAa3HUKAMH €HEPreTUYHOTO
piBHS oOpraHi3my (30BHImHA po0OOTa, BHUKOHAHA pIBEHb BHYTPIUIHBOI MOTYXXHOCTI
opranizmy mepen HaBaHTaxeHHsM — W Buxizne, B MoMeHT pesepcy — Wipes,
HaNpUKIHI[I HaBaHTaxXeHHS — WBHX, MakCHMallbHUH piBeHb MOTYXKHOCTI — WMax) Ta
eexTUBHOCTI perynsiii cepreBoi MisUIbHOCTI (IIBHAKICTh MEPEPO3NOAINY MOTYKHOCTI
CepIEBUX CKOPOYEHb Yy MPOIeci MOBHOTO LHKIY TECTYBAaHHSI — Si, 4acTOTa CEPIEBHX
ckopodeHb moporoa, Kccc). BaxxauBo BiAMITHTH, IO Kpallli aJanTaiiifHi MOMXJIUBOCTI
CYNIPOBOJUKYIOTHCSI MEHIIUMU BennunHamMu Kccc 1 Sq, mpo 1o cBig4uTh iX HEraTUBHHIMA
3HaK Ha mnomocax. YerBeptuil ¢akTtop yBiOpaB 10 cebe MOKa3HUKU €(PEeKTUBHOCTI
perynsmnii cepreBoi MAiSIBHOCTI: MIBHAKICTh MEPEepO3MOAINY MOTYKHOCTI CEpIEeBHX
CKOpOYEHb OJipa3y Micis peBepcy HaBaHTaxeHHs (S;), yac iHepuii (Tin), koedimienTn
nepepo3noAily MOTYKHOCTI cepueBux ckopodeHb (Kmpcem), edextuBHOCTI peryinsiii
(Ked), inepuii (Kin). ¥V V, VI 1 VII ¢akropu 3 yactkamu 8,31; 8,06 1 6,56 % ysiiinuiu
MOKa3HUKHU CEpPILIEBOr0 PUTMY B BIJTHOBIIOBAJIBHUM MEpioJl, HA peBepCl HaBAaHTAXKEHHSA 1
BHUXIJIHOT'O CTaHy, BiAMOBiAHO. B maHomy BikoBOMY mepioni 3’ SIBISIOTBCA KpHUTEPil
OIIHIOBaHHS (PYHKIIIOHAJILHUX MOKJIIMBOCTEH FOHAKIB B CTaHI CIIOKOIO 32 YaCOM IPOCTOL
30pOBO-PYXOBOi peakilii, ki yBIHILIN B BocbMuid ¢axktop 3 poxnet 5,79 % Big 3araibHOi
nuctiepcii. OTxe, oHaKiB 20-piYHOTO BIKOBOTO TMEpiofy MOXHA B TEpIIy Yepry
OI[iHIOBAaTH 3a mapamerpamu (i3MuHOi mpane3gaTHOCTI, BapiabeNBHOCTI CEPIEBOTO
PUTMY HAMPHUKIHI[ J1030BAaHOTO HABAaHTAXKCHHSA. BTOpUHHUMH KPUTEPIIMHU OLIIHIOBAHHS €
MEXaHI3MHU peryislii cepueBOoro puUTMYy 1 TOKa3HUKH (PYHKIIOHATBHOTO CTaHy
TFOJIOBHOT'O MO3KY BUX1AHOTO PiBHS.

B BikoBoMy nepiozni 21 pik BijOyBaeThCs MEHILE PO3CIIOBaHHS MapaMeTpiB GakTOpHOT
CTPYKTYpHU. Y IOHAKIB JJaHOTO BiKy BHsBIEHO 12 ¢akTopiB 3 yacTtkoro 97,82 % Bij 3araibHOL
nucriepcii. BimOyBaeThcsi 301IbIIEHHS KUTBKOCTI TIEPEMIHHUX MO (hakTopam, M0 CIPOIIYE
IPOIIEC OIiHIOBaHHS (DYHKIIIOHAILHUX MOKIUBOCTEH (Tabd. 4).

Tabauus 4
dakTopHa CTPYKTYpa (PYHKITIOHATHHUX MOXKIMBOCTEH FOHAKIB 21 pOKiB
Buecok y
®daxrtop IToka3Huku 3arajibHy
mucrepcito, %
1 2 3
ITokasnuku ¢iznunoi mnpanesnatHocti (T3ar, Wpes, Asar,
PWCi7o, MCK), MyJIbCOBA BapTICTh BUKOHAHOI
BesioeproMeTpuuHoi podotu (L), 30BHIMHS poOoTa, BUKOHAHA
npu 30UIbIIEHHI HaBaHTaKEHHs), €(QEKTUBHOCTI perysuii
CepleBOi MisIIbHOCTI (IIBUAKICTh MEPEPO3NOIUTYy MOTYKHOCTI
I CEepIIEeBIX CKOPOUYEHH Y TPOIIECi TOBHOTO MUKy TECTYBaHHS — 20,33
Si, koedimieHT edexTuBHOCTI perymsauii — Ked), ugactora
CeplEBUX CKOPOYEHb CEpeaHs, IOoporoBa 1 BHUXOAY 3
HABaHTAXXCHHS, & TaKOX TOKa3HWKH (DYHKI[IOHAIEHOTO CTaHY
TOJIOBHOTO MO3Ky B BigHoBmoBaibHUM mnepion (®PC, CP,
POM)
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ITponosxenus Tabnui 4
1 2 3
[Toka3HuKM MeXaHi3MIB PEryJjsilii cepreBoro puTMy B CTaHi
BiJIHOCHOTO CIIOKOK), HANPHKIHI[I HABAaHTAXXEHHS 31 3MiHHOIO
MOTY)XHICTIO Ta B BIJHOBJICHHI: TIIOKa3HUK aJE€KBAaTHOCTI
nporeciB perysiii (AMo/Mo), iHAeKC Hanpyru peryasTOPHUX
II cucteM (IH), inmekc BereraruBHoi piBHOBaru (IBP), AMo/AX, 19,65
aMIUTITYyla MOJalNbHUX 3HaYeHb (AMo), BapiauiiHUN PO3KHL
(AX), MmonanpHe 3HAYCHHs KapzaioiHTepBaliB (Mo), MOKa3HUK
aKTUBHOCTI aJpEHEPriYHUX 1 XOJIIHEPriYHUX MEXaHi3MiB
ryMopaibHOro KaHany peryssiiii (Mo/AX).
[loka3HUKM  €HEPreTMYHOro piBHA  OpraHiamy (piBeHb
BHYTPIIIHBOI MOTY)KHOCTI OpraHi3My Hepejl HaBaHTAKECHHSIM —
W Buxinne, B MoMmeHT peBepcy — WipeB, Hampukinimi
HaBaHTaXeHHS — WBHX, MaKCUMaJIbHUN PIBEHb MOTY)KHOCTI —
Wwmax, mBUAKICTE MEPepo3Nnoaiay MOTYXHOCTI B MEpexigHun
MIepioJ1 ISl BUCX1THOTO HABAHTAXKEHHS — S3
[Toka3Huky e(eKTUBHOCTI perymsmii cepueBoi IisUIbHOCTI:
MIBUJIKICTh TIEPEPO3MOALTY TOTYKHOCTI CEPIIEBHX CKOPOYCHBb
v oJpa3y Micisl peBepcy HaBaHTaxeHHs (Sy), wac iHepuii (TiH), 9,88
koediunientu iHepuii (Kin), mnepepo3moniay MOTYXHOCTI
cepueBux ckopoueHb (Knpe)
[Toka3sHWKM  perynsiii  cepueBoro puTMy Ha  peBepci

I 12,09

\Y HaBantakenus: Mo/AX, IBP, AMo/AX, IH, AX, AMo, 8,93
AMo/Mo
BigHocHI IOKa3HMKH MaKCHMAaJIbHOI'O CIIOKHMBAHHS KHCHIO 1

VI .. . 6,59
PWCi79, Bara i mina Tina

VI 3oBHINIHSA PoOOTa, BUKOHAHA MPH 3MEHIIEHHI HAaBAaHTa)KEHHS, 6.26

Kcce

Tak, 1 dakrop cxmamaB 20,33 % 3arambHOi aucmepcii 1 XapaKTepu3yBaBCs
NOKa3HUKaMM  (I3MYHOI Mpale3JaTHOCTI, IYJIbCOBOIO BAapTICTIO BHMKOHAHOI pPOOOTH,
OKPEeMHMH TIEPEMIHHUMHU €(EeKTUBHOCTI PEryisiii CcepueBoi AisNIBHOCTI, CEPEAHbOI0 1
IOPOT'OBOK0 YAacTOTOK CEPLEBHUX CKOpOuYeHb, a TakoX Kkputepismu 3DC Mo3Kky micis
HABAHTAKEHHs. 3a [HMX YMOB, TPH MEHIIUX 3HAYEHHAX MIBUIAKOCTI TMEPepO3NOALTY
HOTY>KHOCTI CEpLIEBUX CKOPOUYEHb y MPOIIECI MOBHOTO IIMKIIY TECTYBAaHHS, YAaCTOTH CEPLIEBHX
CKOpOYeHb Ta Koe(ilieHTy eQeKTUBHOCTI CIOCTepirajucs Kpamll (YyHKIIOHaIbHI
MOXJIMBOCTI 1oHaKiB. Jlpyruil ¢akrop yBiOpaB 10 cebe NMOKa3HUKM MEXaHi3MIB peryisiii
KapJIIOpUTMY B CITOKO1, Opa3y MICJIsl HABAHTAKEHHSI Ta Ha 1’ STIA XBWIMHI BITHOBJICHHS, 5IKI,
OKpIM BapiallifHOTO PO3KH]y, MaJld OJJHAKOBUH 3HAK Ha yHimoispHux nomrocax. Il ¢pakrop
(12,09 %) xapakTepu3yBaB CHEPreTUYHHN pPIBEHb OpPraHi3My 3a pIBHSAMH BHYTPIIIHBOI
HOTY>KHOCTI OpraHi3mMy nepen HaBaHTakeHHsIM — W BuxinHe, B MOMeHT peBepcy — Wipes,
HAIPUKIHII HaBaHTaXeHHs — WBHX a TakoX MakCUMaJbHUM piBHEM MHOTYKHOCTI — Wwmax,
OpuyoMy iX OUIbINI BEJMYMHHM OOYMOBJIOBAIM MEHIIY IIBHAKICTH MEpepo3MNOJLTy
MOTY)KHOCTI B MEPEXiTHUN Tepioa sk BUCXITHOTO HaBaHTaXeHHS (S3). IV dakrop BKIIOUaB
NOKa3HUKH e(EKTUBHOCTI CEeplEeBOi MAISNIBHOCTI: IIBUIKICTh MEPEPO3NONALTY MOTYXKHOCTI
CEepIEBUX CKOPOYEHb oOfpa3y TIicis peBepcy HaBaHTaxkeHHS (Sp), wac imepmii (Tin),
koedinientu inepmii (KiH), mepepo3moainy MOTYXHOCTI cepieBux ckopodenb (Kmpem).
[Toxa3HuKM BapialiiHOT MyJIbCOMETPIl Ha peBepcl HaBaHTaKEeHHs yBIMILIM 10 V dakTopy 3
yacTkoro 8,93 % Bijg 3aranpHOi aucnepcii, B Toi yac gk VI ¢akrop Bu3HAUaBCs BIIHOCHUMHU
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MOKa3HUKAMH MaKCHUMAaJIbHOTO CTIOKMBAaHHS KHCHIO Ta (DI3MYHOT Tpare3aTHOCTI, a TaKOX
Barolo Ta JOBKUHOKO TiJa.

Orxe, ¢akTopHa CTPYKTypa (YHKI[IOHAIBPHUX MOMUJIMBOCTEH OHAKiB 21 poky
JO3BOJIIE ORI CHUCTEMHO OXapaKTepU3yBaTH aJalTalliifHI peakiii 3aBIsSKd OUIbIIii
KOMITAKTHOCTI TIepeMiHHuX. J[aHMX CTYIEHTIB MO)KHa OIIHIOBATH 5K 3a BCiMa IapameTpamu
OJTHOYACHO, TaK 1 3a CYKYITHICTIO BUOIPKOBHX.

Ha mincraBi BCTaHOBIEHUX MPUYMHHO-HACIIIKOBUX 3B’S3KIB HaBEICHHUX (DaKTOPIB 3
(GYHKIIIOHATbHUX MOXKIIMBOCTEH FOHAKIB 17-21 pokiB cCiil BIAMITUTH, IO OCHOBHUMH
CKJIAJIOBUMHU TIepmioro (GakTopy y BCiX BIKOBHX Iepiofax OyJid TOKa3HUKH (i3uuHOT
npane3aatnocti (T 3ar, A 3ar, W peB, PWCi7, PWCi70/kr, MCK) Ta mynscoBa BapTiCTh
BUKOHaHOI poboTu (puc. 2).

T3zar
Mon/H 1
POMBigH _— |

OPCeigH

VP BigH N\ [ TNy MCK
HCCnoy /- I PWC170Krm

w1 pes

1 W max

Al

AMo cnokii -
ycc wa.x‘ /W Buix
4cCep Ao 17 pos
S1. / ' _ “3picT cuaAun =18 F)OH?B
iee H%CHKHF—PWCZH(S' Kra/Kr __;?) Eg::z
=21 piK

Puc. 2. ®ynkuionansHui npodins oHakiB 17-21 pokis, 3a nanumu I pakropy

Baromumu ckinagoBuMH NpoBigHUX (akTopiB B 17 poKiB BUCTYNAIOTh BEIWYUHU
BapiabenbHOCTI cepueBoro putMy, kpurtepii 3®C Mo03Ky y BIJTHOBHMHU IepioJ Ta 3
HEBHUCOKOIO Barolw — IOKa3HUKHM SKOCTI perymsuii cepueBoi XisuibHOcTi. HeoOxinHo
BIIMITUTH, 110 MMOKa3HUKU BapialiiiHOI mynbcoMeTpli 3aiiMaloTh OCHOBHE MiclLie TOpsA 3
€HEepPreTHYHUM pPiBHEM 1 €(DEeKTHUBHICTIO pEeryislii ceplueBUX CKOpOYeHb TakoX 1 B 18 1
19 pokiB. Kpurepii 3araspHOro CcTaHy MO3Ky mpucyTHi B 17 pokiB i B 21. 3 Bikom
3MEHIIYEThCSA 3arajibHa KUIBKICTh (akTOpiB Ta KIIBKICTh 3allydeHMX 3MIHHUX,
3MEHIIEHHSIM 3HaueHb piBHIB 3PC MO3Ky.

BucnoBku.®akTopHuii  aHami3  JT03BOJIMB  BHUSIBUTH  OCOOJMBOCTI  OIIHKH
(GYHKLIOHATBHUX MOXJIMBOCTEH IOHAKiB 17-21 pokiB, SKi XapaKTepU3yBaJUCS PI3HOIO
KibKicTIO (Bim 12 mo 15) Ta Baroro (5,05-20,38 %) Bu3HaueHUX (akTopiB i iX CKIaJOBUX
(3-16). OcHOBHMMH CKJIaJOBUMH TepIIoro (Gpakropy y BCiX OOCTEKEHHX BIKOBHX Ipyrax
Oy moka3Huku ¢iznyaHoi npanesaatHocti (T 3ar, A 3ar, W pes, PWC;79, PWCi70/xr, MCK)
Ta MyJIbCOBa BapTICTh BUKOHAHOI poboTH (L). BaromMmumu ckiiagoBumMu npoBifiHuX (hakTopis
BHUCTYIWJIN BEJTUYMHHU BapiaOEIbHOCTI CEPIIEBOTO PUTMY Ta 3 HEBUCOKOIO Baroko — MOKa3HUKHU
SIKOCT1 peryJsiiii cepleBoi AisTbHOCTI. 3 BIKOM 3MEHIIYEThCS 3arajbHa KUIbKICTh ()aKTOpiB Ta
KUIBKICTb 3aJTy9€HHUX 3MIHHUX, 31 3MEHIIICHHSIM 3HadeHb piBHIB 3DC MO3KYy.
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Summary. Topcii M. S., Bosenko A. I., Dyshel G. O. Factor structure of Functional
Abilities of Youths aged 17-21

Introduction. Negative tendencies in the population’s state of health, and students youths” in
particular, have been revealed recently, which stipulates the further study of functional abilities of not
only separate systems, but of the whole organism.

Purpose. The immediate aim of the research is to study the factor structure of functional
abilities of youths aged 17-21 during the muscular loading in closed cycle.

Methods. Factor analysis was conducted according to the method of main component
with marimax circulation of factor matrix with the help of statistical program SPSS 16.
Anthropometric and physiometric parameters were included into the factor analysis of
functional abilities of 17-21 year-old youths, together with the data of evolution of general
functional state of brain, according to the statistical parameters of distribution of time values of
common visual-motor reaction, the data of variation pulsometry, and of evolution of functional
abilities of organism during the loading work-out in closed cycle, based on the methodology
suggested by D. M. Davidenko and co-authors. The study of indicators off general functional
state of brain due to the data of common visual-motor reaction was held after T. D. Loskutova.
The rhythm of heart rate was registered by the program «Caspico» based on the methods of
variation pulsometry.
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Results. Factor analysis allowed differentiating from 12 to 15 main factors depending on the
age. The amount of the defined factors of youths aged 17-21 is equal to 94,66; 88,74; 94,21; 96,19;
97,82 percentages of general dispersion of sampling relatively. Parameters of 92 variable quantities
were used in the factor analysis. Among major constituents of the first factor of all age periods were
the following: indicators of physical efficiency and pulse value of the work done. The indicators of
variation pulsometry constitute to the large extend the major factors together with the energetic level
and effectiveness of the heart-rate regulation. The criteria of general state of brain are present in the
age group of 17 and 21 year-old youths.

Conclusions. Factor analysis exposed the peculiarities of functional abilities of 17-21 year-
old youths, which are characterized by different amount (from 12 to 15) and weight (5,05-20,38 %) of
the defined factors and their constituents (3-16).

Keywords: factor structure, physical loading, functional abilities, youths.

IliBneHHOYKpaIHCHKHII HALIOHAIBLHMI NeAaroriYyHnii yHiBepcuTeT
imeni K. /I. Yumucskoro

OnepxaHo pelaKIi€ero 28.09.2017
[Tpuitasito no myOmikarii 23.11.2017

86



Cepis «bionoriuni Haykm», 2017

YK 811. 161. 2.373. 2 ®apeniii L. A.

3 ICTOPIi YKPATHCBKHUX HA3B IITAXIB:
CYUYACHI BOJIOTSIHA, YOPHA TA BJJAKUTHA CUHUIII
B MUHYJIOMY

bacamcmeo ykpaincokux Haze nmaxie He GUYEPNYIOMbCA IX CYUACHOIO HOMEHKAAMYPOI.
Cmammsl nPONOHYE NOZHAUOMUMUCS 3 HAYKOBUMU HA38AMU, WO 8i000padcanu pisHi 6uou CUHUYDL Y
MUHYTIOMY ma iCMOopilo iX 3aCMOoCy8aHHs.

V' nayxositi nimepamypi 1920-x pp. wooo 6onromsnoi eaiuxu (Parus palustris)
BUKOPUCTNOBYBANACSA HA38A ,, NYXAAK OpyHamuuti” ma , nyxaax-iyeiexa”. Towupena cyuacna
VKpaiHcbka Hazea — ,,00iomana eaiuka’” — 3 ’aensiemocs 6 1930-x pp. Yrpaincoka nazea Oraxummuoi
cunuyi (Parus coeruleus) — suxopucmosysanacs we 6 1920-x pp., xoua nopso 3 Heo 8HCUBANUCS U
iHwi Hazeu. 3 1930-x pp. i 0o cyuacHocmi UKOPUCMO8Y8ABCA THWULL YKPAIHOMOBHUL 8APIAHM HA36U:
,eonyba cunuys’”. Cywacna ykpaincoka Hazea uwopHoi cunuyi (Parus ater) mae oasmio icmopuumy
ocnogy. Oonax, y 1920-x — 1930-x pp. eoicusanacsi maxoxc 0ocums 80aid HA36A YbO20O GUQAY ,, CUHUYSL
mana’”. J{o cynacrozo nepiody Oiliuina Ha3ea ,, CUHUYS YOpHA .

Buxopucmani y munynomy nazeu pisnux euoié cunuyb 60410 nepeoasany XapaxKmep nmaxis i
30amui po3UUPUMU Cy4acHUll YKpaiHOMOBHUL MEePMIHOA0TUHULL PecyPC HAYIOHATbHUX HA36 NMAXIE.

Kntouoei cnosa: Oonomsna caiuka, OnaKUMHA CUHUYS, YOPHA CUHUYSA, OPHIMOLOIYHA
HOMEHKIamypa.

IlocTanoBka mnpoGJieMu. AHadI3 gocaigxenb i myOjikanid. CydacHuil mporiec
HAI[IOHAJILHOTO BiPOJDKEHHS MO3HAYUBCS HE JIMIIE Ha MOJITUKO-TYMaHITapHIA cdepi KUTTS.
JicraBcst BiH 1 mUTaHb MPUPOJHUYMX HAYK, 30KpeMa B YaCTHHI HOMEHKJIATYPH Ha3B MTaxiB.
[{izkoM 00’€KTUBHUI 1HTEpEC N0 BUTOKIB YKPaiHCHKOI TEPMIHOJIOTII MPU3BIB 10 MEperisay
JNECATHIITTAMA CHOPMOBAHOI CHCTEMH HAWMEHYBaHb NTaXiB Ta 3allPOBAKCHHSIM HOBOT
[AuB.: 1-2]. Mix TuM, OararcTBO Ta OpPHUTIHAJIBHICTH YKpPAaiHCHKUX HA3B MTaxiB He
BUYEPIYIOTBCS 1X CYYacHOIO OQILiHOI HOMEHKIATyporw. BaxkiauBuMm € aHami3 ycboro
CHEKTPY HAyKOBUX Ta HApOJHUX HAa3B, IO BifoOpakalu pi3HI BUIU CHHUIb, SKI HACENSITU
TepuTopito Ykpainu. Mety craTTi 0a4uMo B 3’CyBaHHI BUTOKIB Cy4aCHUX Ha3B OOJIOTSHOI
raiuku (Parus palustris) Ta woproi (Parus ater) i 6makutHoi (Parus coeruleus) cuHwuib.

MarepiaJ i MmeToau

IcropuuHi Ha3BM NTaxiB, 1110 HACENSAIOTh TEPUTOPIIO YKpaiHu, 3aQiKCOBaHI y MEpIINX
orygaax OpHiTopayHH YKpaiHChKOK MOBOIO Ta HAYKOBHUX MpallsiX, Y AKHX 3/iliCHeHa crpola
BUPOOUTH yCTaJleHy HalllOHAJIbHY HOMEHKJIATypy Ha3B NTaxiB. BoHM modanu 3’sABIsSTHCS 3
XIX cr. Onnak, HaOynu nommpeHHs Bxe B 1920-x — 1930-x pokax BHACIiI0K MPOBEJCHHS B
YCPP nonituku xopenizauii. O0OuaBa BUIM TOKYMEHTIB OpPIEHTYBAJIHUCS Ha MPOCTOHAPOJIHY
MOBHY OCHOBY 1 Hamaraiucs MoOumi3yBatu ii Juist (OpMyBaHHS HayKOBOi TEPMIHOJIOTII.
[lepwi onucu opHiTOpayHH Majiu PEriOHATBHUN XapakTep 1 BiIOOpa3min sK MICLEBI, TakK 1
3arajlbHOYKpaiHChKi OCOOJHMBOCTI B Ha3BaxX Ta BUCTYNAIU CBOEPITHOIO MPOMO3ULIEI0 OO0
3arajbHONIPUUHATOTO HaMEHYBaHHs TepHATHX. AHaJi3 BUKOPHCTAHHS THX Y IHIIAX Ha3B
JIO3BOJIMB TPOCHTIAKYBaTH (OpMyBaHHS YKpaiHCBKMX Ha3B NTaxiB Ta JOBEJIEHHS iX [0
CY4acHOTO CTaHy.

Pe3yabTaT T2 00rOBOpPEeHHS
lono Bumy Parus palustris y cywacHiii HaykoBii JiTepaTypi 3aCTOCOBYIOTH Ha3BH
,raiuka oomotstHa” [1, 36; 2, 324; 19] abo ,,6onotstHa raiuka ~ [20, 151]. 3Beprae Ha cebe
yBary, 110 y 4acH YTBEep/DKEHHS B Haylli ykpaiHcbkoi MoBu — 20-x — 30-x pokax XX cT.
TEPMIHY ,,raiuyka” HE BUKOPUCTOBYBAIMU. Y CHEI[labHIM JiTepaTypl B)KHMBAJIU TOHSTTS
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LITYXJISAK 3 TIOJATBIIIMM YTOYHEHHSIM BHY. Tak, 00JIOTSAHY TaiuKy B OPHITOJIOTIYHOMY OTJISII
[Moxinns Ha3Bano ,nyxisk Opynatamii” (Parus palustris palustris L.) [4, 14], a Ha
BinonepkiBmuHu A€o iHakie — ,,myxjsk opynaruii” (Parus palustris, Auct) [5, 10]. CioBo
,»OpYHAaTHHI y Takiil Ha3Bi, OYEBUIHO, BKA3y€ Ha BEPXHIO YAaCTHHY Tina nTaxa. He mapma B
MOJIbOBOMY BU3HAUYHUKY 1984 poky 3a3HadaeThbcs, ,,I1I0 CIIMHA y OONOTAHOI raiuku Oypa” [6,
155]. CydacHi migxoau 1o igeHTU(iIKaLii IIHOTO BHIY HE TaK OJHO3HAYHI, 1 TOBOPATH PO
OypyBaTo-cipuii okpac [2, 324]. Hamri BimacHi CIIOCTEpEKEHHsI 3a OOJIOTSHUMH TaidKaMH
3arajioM MiATBEpKYIOTh oO0uaBi Bepcii. Cepen nTaxiB 1bOrO BHAY, AIWCHO, TPAIUISIOTHCS
OCOOMHHU 3 TapHO KOPUYHEBHM, TOOTO ,,O0pyHaTHUM , 3a0apBIICHHIM Kpui. MOXIHBO, Cipuid
Y1 KOPUYHEBHIA OKpAcC 3aJICXKHUTh B/l XapaKTepy OCBITICHHS.

MosxJMBO, CIIOBO ,,0pyHAaTHUN BKa3ye Ha BEPXHIO YaCTUHY T'OJIOBU ITaxa. AJpKe 3a
CIIOBHUKOM YKpaiHChbKOi MoBU bopuca ['piHdyenka, skuil BimoOpakae 0COOIMBOCTI MOBH
nepiofy 3amouyaTKyBaHHS YKpaiHCBKMX Ha3B NTaxiB, CIOBO ,,0pyHAaT”’ oO3HAYa€ ,,CMYTJIBIH,
TEMHBII, KaIITAHOBBIN 1[BET, a ,,0pyHATHUN — ,,CMYTJIBIH, TEMHBIN’, OTKE — HE 000B’I3KOBO
KalllITaHOBO-KOpU4HEBUH TOH [7, 101]. bauckyya ,,lanoyka” np0ro BUAy raiuykd MOKIIMBO U
cTajla MPUYMHOIO Takoi Ha3BU. OjHaK, K OM Tam He Oyno, Ha3Ba ,,IyXJISIK OpyHaTHUI® Ha
HAIII [TOTJIS] CIIOBHEHA YBaru JI0 MTaxa 1 nepejaae oro HalKparii eCTeTU4HI PUCH.

B opHniTonoriunomy onuci Bonuai meit nTax ¢irypyBas mix Ha3BOIO ,,TyXJISAK JTyYHHHA
(Parus palustris palustris L.) [8, 46]. A B y3arajipHIOIOYOMY TEPETiKy YKpaiHCbKHX Ha3B
nTaxiB, BujaHomy 1927 poky, nmpornoHyBaiacs Ha3pa ,,myxjsk-nyrieka” (Parus palustris L.)
[3, 27]. OcranHii miAXia, OYEBUIHO, MaB MiATPUMKY. LI Ha3Ba 3ycTpidaeThCs 1 B MiCLIEBHX
OpHITOJNIOTIYHUX ormsinax. Tak, B omucax opHitodayHu JlitmHcekoro mosity Ilomimist mei
nTax Takoxk ,,myxisk-ayrieka” (Poecile palustris (Linn.)) [9, 365]. ®akTtu4HO Taka >k Ha3Ba —
,»IyXJIsik JtyriBka” (Parus palustris L.) — Bukopucrana 1mo/10 1i€i raiuku B OPHITOJIOTTYHOMY
ornsani JlepxkaBHoro 3amoBigHuka ,,Konua-3acma” [10, 166]. A ot moao YepHIriBIIMHU, TO
TyT Oauumo ,,cuHwuito Jyriky” (Parus palustris stagnatilis Brehm) Ta ,,cunuiro 6onorsny”
(Parus palustris palustris L.) sk nBa camocriiinux migsuau [11, 71].

Tepminn ,1ydHuii” 1 ,,JIyriBKa”’, OYEBUIHO, BKa3ylOTb Ha MPHUPOJHI YMOBH
NPOXKUBAaHHS MNTaxiB — TKIHHA 70 BOJAOMMMIL Ta CYNMYTHIX iM POCIMHHHUX KoMmruiekciB. Lli
TEPMIHM BUKOHYIOTb pOJIb 3aMIHHY II0JI0 CJOBa ,,00JI0TSHA”, sIKE€ 1 B 3MICTOBHOMY
BIJTHOIIEHHI JIOCUTh I'py0o0 Iepenae xapakTep nepeOyBaHHS BUAY. 3 LbOTO MOy Ha3BU
HIYYHUWH” 1 ,JIyriBKa” BUIVBSIAAIOTH JIOBOJII BUTPUMAHO Ta BJajlo, 3 OMNOPOI Ha
HapOJIHOPO3MOBHY OCHOBY.

Y 1930-x pokax B YKpaiHChKIMi HOMEHKJATypi Ha3B MTaxiB 3 SBISETHCS CIOBO
nraiuka”. Y noigauky 1938 poky 3Ha4atbcs ,,raiuka 00J0TsHA” IBOX MiABHUIIB: ,,3BHUaiiHA”
(Parus palustris palustris L.) i ,,misgenna” (Parus palustris stagnatilis Brehm), a takox
,raiuka gopuorososa” (Parus atricapillus L.) [12, 127-128], sky HUHI TPUIAHATO HA3UBATH
,raiuka-myxssik” — Parus montanus [1, 36; 19].

[losiBa TepMiHy ,,raiuka” B yKpaiHCbKMX Ha3Bax MTaxiB, IKUK 3a10Bro 10 1930-X pokiB
BUKOPHCTOBYBABCSI B POCIHCHKIA OPHITOJNIOTIYHIM HOMEHKJIATYpi, OYEBHIHO, IOB’SI3aHO 13
atMoceporo 3ropranHs ykpaiHizauii B YPCP Ta BUKOpHUCTaHHSM I1HIIOMOBHOTO JOCBINY.
[ls momis BuUsABHWIIA JOBTOTpUBANi HacHiAku. ,.BusHaunuk nraxie YPCP” 1952 poky
MIPOJIOBKMB BUKOPUCTAHHS B YKPaiHCHKIN OpHITOJOTIYHIN HOMEHKJIATypl TEpMIH ,,raiuka’,
Ha3BaBIIIM JIBa BUJM CHHUIIL: YOpHOTOJIOBA raiuka (Parus atricapillus L.) ta 6GonoTsiHa raiuka
(Parus palustris L.) [13, 285]. Awnanoriuyde BuganHs 1962 poKy MOBHICTIO MOBTOPHIIO
nonepende [14, 304]. 1 HuHI y BITUM3HSAHIA HayKOBId TepMiHONOTII ¢irypye TepMmiH
nraiaka” [1, 36; 2, 324], o 3’siBUBC 3a JOOW CTaTIHI3MY.

Yumanoi KiJIbKOCTI Ha3B yjocToinacs OJakUTHAa CUHMLS: ,,0TaKMCUHUIISL, BOJIOCSHKA,
raiika, CMHIOYOK ... CUHUK~ [3, 26]. Pi3ni Ha3Bu 1poro mraxa Oyiau IIIKOM JIIOYMMH B
TONIIIHIA HayKoBill JniTepaTypi. B opHiTomoriunomy omuci Jlep>kaBHOTO JiCOCTENOBOIO
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sanoBiganKa iM. T. I'. [lleBuenka 3a 1931 pik M. B. lllapnemans HazuBae ii ,,0JaKuCHHUIL
(Parus coeruleus coeruleus L.) [15, 100], a B orsimax nraxiB bimonepkiBiuuuu i [Tomims
BOHA Ha3BaHa ,,0JaKUCUHUI (CHHHUI OnakutHuUI)” [4, 14; 5, 10]. B oaniii 3 KHMXOK
L.T". ITigomiuka 1ip0ro mnraxa Ha3BaHo ,,cMHUK [16, 15]. Ha3Ba ,,00akuTHa CHHUIA™ TaKOXK
Majia MOIIMPEHHS 1 3YCTPIYaeThCsl B PEriOHAJIbHHUX OIJISAaX MTaxiB Ta y3arajlbHIOYOMY
3BeneHHi 1927 poky (sx Parus coeruleus L., abo Parus coeruleus coeruleus L.) [8, 46; 3, 26;
9, 364; 10, 166]. ¥V 1930-x ocTaHHS, OYE€BUAHO, MpPETEHIyBaja Ha YTBEP/KCHHS, IO
3aCBIIUYIOTH perioHanbHi onucu opHitodayrm [dus.: 11, 70; 17, 49]. Oxgnak, TOBIAHHK 3
opuitopaynun YPCP 1938 poky Ha3zuBae II0 CHHHMIIO ,,CHHHUISI TolyOa (J1a3opeBka) ado
cenunk — Parus coeruleus L.” [12, 124], mo HMOBiIpHO BigoOpaXkaio sSK YKpaiHCHKY
TPAAMIIII0O TEPMIHOJOTIYHOTO PI3HOOAPB’s, TaK 1 HaMaraHHsA Y3TOAUTH ii 3 POCIHCHKHUMH
Ha3Bamu nraxis. JloBigHUK 3 opHiTOQayHn YKpaiau 1952 poxy mimoB me aaii — TyT, Bxke 0e3
,,CCHUMKA”, I MTax 3HAYMTHCA K ,,royda cuuuiyl (1azopiBka) Parus coeruleus L.” [13,
283]. Hosimuuku 1962 Ta 1984 pokiB 3 AeIKMMH OCOOIMBOCTSMH IPOAOBXKHIN BapiaHT
1952-ro [14, 302]. Bxxe B cyyacHHMX yMOBax BifOylOCs MOBEpPHEHHsI 1O Ha3BH ,,CHHUIISA
onaxkutHa” [[dus.: 1, 37; 2, 322; 19; 20, 151].

YopHa cHHULA YacTillle Tak 1 Ha3uBanacsa. Taka Ha3Ba BUKOPHCTOBYBAJIACA B OMHCAX
opHiTodaynu JlepkaBHoro 3amoBinnuka ,,Konya-3acma” [10, 166], binouepkisumau [5, 10]
ta [loxinns [4, 14; 9, 365]. Oanak, y psai HayKOBUX Mpallb BOHA TaKOX (Irypye Imija Ha3BOIO
»CHHHIL Mana”. 30Kpema, Taka Ha3Ba BHKOPHCTOBYeThbcs B 3amiTkax JI. [loprenka i
M. Illapnemanst npo ntaxiB Bonuni [8, 46]. B y3aranbHior04oMy mepelniky Ha3B MTaxiB,
Buganomy 1927 poky, 1ieit Buxa ¢irypye sk ,,cMHUI YopHa abo mana” (Parus ater L.) [3, 26].
TepMiH ,,cMHHLA Majla” OUYEBHUIHO TPUBAJIMI dYac TMPETEHAYyBaB Ha CTaJiCTh CBOTO
BUKOPUCTaHHA. BiH 3ycTpiuaeThcs MIOZ0 3a3HAYCHOTO BHUIY B ommcax ¢ayHu YepHIriBchbKoi
obmacri 3a 1932-1933 poxku (Parus ater ater L.) [11, 70]. JoBianuk 3 opHiTojorii 1938 poky
NPOTIOHYBAB JIEKiJIbKa PIBHOBHAYHMX Ha3B ITaxa: ,,CHHUIS Maja, 4opHa ab0 MOCKOBKAa —
Parus ater L.”. [12, 124-125]. BpemrTi-pemr, 8 YPCP TepmiHoOriuHy mepemMory micrajia
,,CUHHUILIS YopHa” 1 ,,MOcKoBKa”. Bxe nmoBimuuk 1952 poky He 3ramgye ,.cuHuio mamy’ [13,
2841, 1 HactynHi Takox [uB.: 6, 155; 14, 303]. A B cyuacHiif ykpaiHCbKiii HOMEHKIATypi
3Halnua cobi micie numie ,,qopHa cuauis” [dus.: 1, 37; 2, 326], 3aUIIMBIIA B MUHYJIOMY
,»MOCKOBKY”’ Ta JOCUTh BAAJly Ha3By ITaxa ,,Mana CUHHILIS .

Ha nam mornsn, Ha3Ba ,,Mana CHHUIS YK€ BIPHO TMEpEIaE XapakTep IbOTO BUIY.
BiH € HaliMeHIIMM cepejl CUHUIlb, OJUH 3 HAaWMEHIIMX NTaxiB, [0 HACEISIOTh TEPUTOPIO
VYkpainuy, i 3arajioM HeUOpHOTo 3a0apBiicHHs. 30BHI Haraaye BeqUKy cuHuUIo (Parus major) i
TOMY TEpMiH ,,Majla CHUHHUIA 3MICTOBHO 1 KOHTPACTHO TMEpelNae PIi3HUII0 MiX BHIAMHU.
OueBUIHO, 1110 TEPMiH ,,Mala CUHHIIA Ma€ MOBHE MPAaBO HA BUKOPUCTAHHS 1 HUHI.

Oco0nMBICTIO Ha3B CHMHHIL Y MUHYJIOMY OYJIO ICHYBaHHSI OJHMX 1 THUX K€ Ha3B JUIS
pi3HUX BUAIB NTaxiB. Tak, 100 OONOTSHUX Ta BEJIMKUX CHHUIb 32 CIOBHHUKOM 300JI0T1YHOI
HOMEHKJIAaTypH, BUAaHomy 1927 poky, nopaBanack (y SIKOCTI (paKyJIbTaTUBHOTO €JIEMEHTY)
17IGHTUYHA Ha3Ba: ,.cikopa”. Benmki 1 OmakuTHI cuHULI ¢irypyBaiu MiJ Ha3BOKO ,,CHHUK .
brnakutHa Ta OONOTSAHA CHHUIN IMEHyBaiucs ,BonocsHka [3, 26-27]. Taka cutyais
BOUEBH/Ib 3yMOBJIEHAa HAPOJHOPO3ZMOBHOIO OCHOBOIO YKpPaiHCBKMX Ha3B MEpHATHX — HApOJIHA
yBara siBHO He po3pi3Hsjia CIIOpiHEH]1 BUAM MTaXiB.

VY 1920-x — 1930-x pokax OfHi ¥ Ti )X aBTOPH BUKOPUCTOBYBAJIM Pi3HI HAa3BH ITaxXiB,
IO CBIJYUTH MPO HEYCTAJEHICTh Ha3B a0o0 MPHUIYCTUMICTh Takoro miaxoay. Hampukinii
1920-x pokie M.B. Illapnemanb roBopus, IO ,,JieTajli HAYKOBOi HOMEHKJIATypu — Iie ¥ 3a
HaIlTUX JTHIB 3HAYHOIO MIPOIO € ,,sIK KOMY J10 Briojoou™” [18, 330].

BuxopucTtanHs 4uManoro CreKkTpy Ha3B OJHUX 1 THX K€ NTaXiB UM CHUIBHUX HA3B JJIS
pI3HUX BHJIB, 10 icHYBaso y 1920-x, ta i1 y 1930-x pokax, 3BU4aiiHO, OTpeOyBasio NMEBHOI
yHiikamii. Buganns 1938 poky ,,Iltaxu YPCP” oueBuaHO, ClipsIMOBYBAJIOCS Ha BUPILICHHS
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IIbOTO TIUTaHHS, OJHAK Ha OCHOBI OYKBAJIBHOTO BIITBOPEHHS B YKPAiHCHKIA MOBI POCIHCHKHX
TepMiHiB. Y mopanbimoMmy 3acaau 1930-x pokiB mIOJ0 BU3HAUEHHS HAa3B CHHUIb HaOyIH
YCTAJICHOCTI @)X JI0 YaciB MPOTOJIOMICHHS HE3aIeKHOCTI Y KpaiHH.

BucHoBku

1. Ha3Bu BuUAIB CHHHUIb, IO BUKOPUCTOBYBAJIUCS B MUHYIOMYy — y 1920-x —
1930-x pokax — yBiOpanau B cebe 1 6ararcTBo yKpaiHCbKO1 MOBH, 1 B 3MICTOBHOMY BiJTHOIIIECHHI
BJIAJIO TIEpEe/IaBaId XapaKTep NTaxiB, perioHanbHy cnenudiky Gionmoriunux ¢opm Bumis. [Ipu
IbOMY 3 00’€KTHMBHUX NPHYMH, Y CHIIy CHEIU(}IKA PEriOHAJLHOTO Ta IHCTUTYI[IOHAIBHOTO
xapakrepy, (opMmyBanucs pi3Hi Bepcii Ha3B MTaxiB, XO04Y 1 3 JOMIHYBaHHSIM OJHHUX Hal
IHIIAMU. 3roJIoM 3 METOK MPUCKOpeHHs YHiikamii HaykoBOi TepMiHoiorii Oymm
BUKOPUCTaHI POCIHChKI Ha3BM B I1X YKpAiHChKId BHMOBI, SKi 3MOIJIM YTBEpAMTUCS Y
HaykoBOMY kHTTi. Cy4acHMM MiAXiJ A0 Ha3B CHHHIIb HE BUKOPHCTOBYE LIMPOKY MATITPY
icropuyaux Ha3B. OCTaHHE HE BIOBHI CHPABEJIUBO 1 HEBUIIPABAAHO SIK 3 ICTOPHYHOI TOYKH
30pY, TaK 1 MPAKTUKH B)KMBAaHHS HA3B MTaXiB.

2. Buxonsum 3 TOro, IO Ha3Ba NTaxa MOBMHHA IPYHTYBATUCS Ha NEBHIM ICTOPUYHO
chopMoBaHili MOBHO-HAIlIOHAIBHIA OCHOBI, TEPEKOHJIMBO BigoOpa)kaTH HOTO 30BHIIIHINA
BUTJISII Ta XapaKTep JKUTTS, BBAXAEMO JOUUJIBHHUM BHCJIOBUTH CBOIO TIO3MIIIO MIOAO
BUKOPHCTAHHS TUX TEPMIiHIB, fKi HUHI BiqoOpakaroTh 3rajaHi Buau cuHuilb. Cepesl CydacHUxX
Ha3B JMILE ,,0JaKuTHA CHUHUL~ HE BUKIMKA€E 3amepedeHb. BoaHodac 3anpornoHOBaHUM y
1920-x pokax TepmiH ,Majda cuUHUIL® 1moxo Parus ater 3acmyroBye Ha IIUPOKE
BUKOPUCTAHHS, OCKUIBKH HE3PIBHAHHO TNEPEKOHJMBIIIMK 3a Ha3By ,4opHa cuHUIS . He
BUTPHUMYE HISIKOT KPUTHKH Ha3Ba ,,00510TsHa raiuyka”. CydyacHUi TEpMiH ,,00J10TSHA” BUTIIAIA€
HEOOTPYHTOBAHMM 3 ICTOPHYHOI TOYKH 30pYy; CJIOBO ,Taidka”’, OYEBHIHO, 3allO3UYCHE 3
pociiicbkoi MOBU. OIHAK, BPaxOBYIOUM BXKE TPUBATY ICTOPII0 BUKOPHUCTAHHS LIHOTO CJIOBA B
YKpaiHChKIl OPHITOJIOTIYHIA HOMEHKJIATYpi, BBAYKAEMO MOMJIMBUM BHKOPHCTAHHS MO0 IIi€i
CUHUIIl SIK Ha3BH, 3amo4atkoBaHoi y 1920-x pokax, ,,OpyHaTHUH NyxJSK’, TaK 1
KOMITPOMICHOT'O BapiaHTy — ,,0pyHaTHa raiuka’.
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Summary. Fareniy . A. From the history of Ukrainian bird names: modern Marsh, Coal,

and Blue tits in the past

Introduction. Approval of national priorities in organization of scientific work led to

review of the system of bird names that had existed for decades and introduction of a new one.
However, diversity of Ukrainian bird names is not limited to their present official nomenclature.
We consider it useful to understand the whole spectrum of scientific and common notions of the
past, reflecting different species of tits. The purpose — to clarify origins of modern marsh, coal,
and blue tits.
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Material and Methods. Historical names of birds inhabiting the territory of Ukraine were
recorded both in the first surveys of the avifauna written in Ukrainian language and in scientific
works of the 19th century — the first third of the 20th century. Analysis of use of certain terms on
birds allowed tracing formation of Ukrainian bird names.

Results. In the scientific literature of the 1920s the names ,,pukhlyak brunatnyy” (plump
brown, chestnut colour), and ,, pukhlyak-luhivka” (plump meadow) were used for marsh tit (Parus
palustris). Modern Ukrainian name ,,bolotyana hayichka” appeared in 1930s. Ukrainian name blue
tit (Parus coeruleus) — ,, blakytna synytsya” (blue tit) was used in 1920s, though other names were
used along with it. From 1930s until now another Ukrainian variant was used — ,, holuba synytsya”
(blue tit). Modern Ukrainian name coal tit (Parus ater) — ,,chorna synytsya” (black tit) has an old
historical basis. In 1920s and 1930s quite good name of this species was used — ,,mala synytsya”
(small tit). Later the last name of the bird felt out of use, but along with ,,chorna synytsya” the name
,,moskovka” (moscovite) was used. The name ,,chorna synytsya” is used nowadays.

Originality. The subject has not been intentionally studied before. Results of the study allow
extending Ukrainian terminological resource of biological science through the use of historical
national bird names.

Conclusions. Names of different species of tits that were used in the past absorbed the
diversity of Ukrainian language and successfully reflected the nature of birds. The author suggests
options for verification of Ukrainian names of birds, being fair and reasonable both from a
historical point of view and based on practice of use of bird names.

Key words: marsh tit, blue tit, coal tit, ornithological nomenclature.
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YK 581.9:582.52 (477.46) llesunx B. JI.', Cnpsraiiio O. B.2,
Cupsraiiao O. A2 IIupsesa /1. B.

INOINUPEHHA TA HEHOTHUYHI OCOBJINBOCTI
ALLIUM URSINUM L. HA JIIBOBEPEXKI YEPKACBKOI OBJIACTI

Anomauin. Onucano Hesioome paniwe aigobepediche micye 3pocmarnus Allium ursinum,
gidoanene 8i0 HUHI 8I0OMUX NONYAAYIU Nis0OepedcHoi YKkpainu na comui Kitomempis. Yepynosauus
Oiaenocmosane sk cor3 Alnion incanae Pawlowski et al. 1928, wo wnanescums 0o xnacy Alno
glutinosae-Populetea albae P. Fukarek et Fabijani 1968.

Haiisuwe  noxpumms  yubynrs  eeomedica  ymeopioe Ha  Haukpauje  OpeHOBAHUX
MIKponiosuweHHaAx i3 0yoom 3euyatinum. Ha 3nuoicenux Oinamkax, e euwya 60j02icmb IPYHMY md
BHAYHY Y4ACb Y 0ePesOCMAaHax CKIaddc GLIbXa Kielka, yuacms yubyui 6e0Medicoi 3HAYHO MeHa, a
HA 3HUIICEHHSAX, 0e MPUBANUIL YaAC 3ACTNOIOEMbCA 800d, 8OHA NOGHICIIO BUNAOAE PA3OM 13 DLILUICMIO
YUOYIUHHUX MA KOPOMKOKOPEHeGUUHUX edhemepoiois.

Knwwuoei cnosa: Allium ursinum, cunmaxconomis, nonynayis, gropocenes, Jlisobepeoicoics,
Jlicocmen.

IMocranoBka mpodsemu. Allium ursinum L. — eBporeichbKo-cepe3eMHOMOPCHKO-
KaBKa3bK0O-MaJl0a31iCbKUil BUJ, 1110 HA PIBHUHHIN YacTUHI YKpaiHU Ma€e COpaJAnyHe MOIIMPEHHS
y KOpIHHUX MHMpOKoNHCcTsIHUX Jicax [IpaBoOepexnoro Jlicocrermy Ta Mo MiBIEHHOMY Kparo
[TpaBoGepexxnoro Ilomices. s Cepennboro IlpuaHinpoB’s Hapa3i HOro BeNuKi 3a IUIOLICIO
JIOKaJIbHI MOMYJIALIT BiIOMi B JiCOBOMY MacHBi «XO0JIOJHUH sip», y rpaboBoMmy Jiici KaHiBcbKOro
3aMoBIIHUKA, B ypouMiax «UyTsHCcbkuil mgic» Ta «HopHUI JIiC», B IIMPOKOIMCTSHUX Jicax
CMistHCBKOTO paiiony (okonwili cena Crapocunist). Ha JliBoOepexoki el BUT BKE 3yCTPIYaeThCs
nyxe pigko [1]. HasBHicts #ioro micre3poctanb Ha YepHiriBimHi, CymiiuHi Ta XapKiBIIMHI
CTaBHUTH P/ (IIOPOr€HETHYHMX 1 IIEHOr€HETHYHMX 3aMUTaHb. 30KpeMa, Yd BapTo iX po3risiaaTu
SK 3QIMLIKA KOJIMCh CYLIUIBHOIO apeaiy, 1o oxoruttoBas sk IIpaBoOepexxnuii Jlicocrern, Tak 1
MacCHBH JIOICTOPUYHHUX JIOJMHHHUX Ta Oaifpaunux JiciB JIiBoOepexoks, Y1 BOHH € OCepeIKaMu
HOBITHBOTO TMOUIMPEHHA 13 pedyriyMy MDKIBOZOBUKOBUX PENIKTIB, HPHYpPOUYEHOTO [0
CepenHbOpOCIACHKOT BHCOYMHU. TakoX BaXKIMBO BU3HAYUTH (DITOIEHOTHUYHI OCOOIMBOCTI
JTiBOOEPEKHUX MOMYJIALIN Y MOPIBHSAHHI 3 TPAaBOOECPEKHUMH.

AHami3 ocTraHHiX gochaimxkeHb i myoaikamii. Pix Allium L. e ogauum i3
HaUMCeNpHIINX pPOJAIB OJHOJOJBHUX Yy CBITOBIH Quopi Ta Hamiuye 750-780 BunuiB
Oaratopiuaux pociauH [2, 3]. Ilpupogne mnomupeHHs oxorunroe [liBHIUHY MIBKYIO 13
TOJIOBHUM aKIEHTOM pi3HOMaHiTHOCTI y IliBneHHo-3axinHii 1 LlenTpanbHiii A3ii Ta gemio
MeHmMM — y IliBHIuHII Amepui [2].

Allium ursinum — mi3HbOBeCHSHHH edeMepoin, UUOYTHMHHHN OaraTOpiYHUK,
NOLIMPEHUH NEePEBaXHO y BOJIOTUX, ajie JoOpe JpeHOBaHuX JicoBuX ¢opmarisx CepeaHboi
€Bponu (10 64° I1n. mmpotu y Hopgerii ta 60° 30’ ITH. mupotn y @iHasHAIT), TpamiseTbes
1o Bucotu 1900 m y Anbnax [4] 1 1o 1200 m B Tipomi, crae nedinutaum y CxigHiit €Bpomni Ta
MOCTYIOBO 3HUKa4K 10 CepenzemHoMop’s [5].

Y wmexax Allium ursinum suminsiots aBa migBuaud — Allium ursinum L. subsp.
ursinum, o TparuISEThCs Y MIBHIYHIN 1 3aXiHIM YaCTHHI 3arajJbHOT0 BUAOBOTO apeaiy [6, 7]
B [lopryrami, Icnanii, ®panmii, I[lIBeiinapii, bensrii, Himepmanmax, BenukoOpwuranii,
Himeuununi, kpainax [Ipubantuku, CkanauHasii, Ha miBHOYI ITamii, ABctpii, Uexii, [Tompuii,
binopyci [5, 8-13] Ta Allium ursinum subsp. ucrainicum Kleop. et Oxner, mompeHuii y
miBAeHHI 1 cxigHid dYactuHax apeany [6], B  VYkpaini, Iramii, CnoBauuuHi,
VYropmuni,CnoBenii, Xopsarii, bocnii Ta ['epuerosuni, Cepbii, YopHoropii, MakenoHii,
Kocoso, bonrapii, Pymynii, MonnoBi, eBpomneticbkiii yactuni Pocii, na KaBkasi, B miBIeHHUX
perionax ABctpii, Uexii, [Tosasmti, bimopyci [9, 13-17].
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3aKOHOMIPHOCTI TOIIMPEHHs, 010MOp(dOIOTIYHI, EKOJIOT14HI OCOOJWUBOCTI, CTaH
nonyisnid Ta oxopona Allium ursinum BuCBITICHI y psiji MyOJiKalii yKpaiHCbKHX BUCHHX
[18-22], mpote 3Haxiaka JiiBoOepekHOI MOMyJALii nuOymi BeaMexoi y Mexax CepemaHboro
JIHInIpa BUCBITIIOETHCS BIIEPIIIE.

Marepiajin Ta MeTOAMKA AOCTiZKEHHS
Hamu oOctexxeHo oJHY JIOKaJIbHY MOMYJIALII0 HA JiBoMYy Oepesi [[Himpa B micax Mix
cenamu [lensru 3onotoHichkoro paony ta Kpyreku HopHoOaiBchKoro paiiony Yepkacbkoi
ob6macri (puc. 1).

Xeunsopo-
CoposuH

| _fenbru —

KpyTbkun

Puc.1. Micre3HaxopkeHHs JiBoOepexxHoi CepeHboqHinpoBebkoi momyssii Allium ursinum
Ta PO3MIIIEHHS AUISHOK BUKOHAHHS re000TaHIUHUX OMUCIB.

Jlane wmicuie3pocTaHHs HaMH BUSBIEHO 3aBASKU iHQOpMAIll MICHEBOT0 Kpae3HaBIs
Bacuns Menbauka. BoHO mpuypodeHe a0 MISTHOK MPHUTEPACHOTO 3HMKEHHS B MeKax
micoBoro ypouunia Kponus’stHCbKi TOpOuU. 3aranoM BUSIBIIEHA JIOKaIbHA MOMYJISIIiS JTEBYPIU
3aiiMae TUTONTY KiTbKa FeKTapiB, B 11 MeXaX BUPI3HAIOTHCS KUTbKa (DITOIIEHOTUIHUX BapiaHTIB.
Onucu poOuiMck Ha AUISHKAX momiero 25%25 m. OnucaMu OXOIUIEHO KijbKa BapiaHTIB
POCIMHHMX YIpYyHmoOBaHb 13 yd4acTI0 IMOyJl BEAMEXKOi, M0 3yCTPIUalOThCs Ha
reoMop(oJIOTiYHO OJHOTHUIHUX [iNITHKAX, aje B YMOBaxX BiJIMiH E€KOTOIIB 3a YMOBaMH
BOJIOTOCTI  TPYHTY, BH3HAa4€HUX yMoOBaMu Mikpopenbedy. OOpoOka  maTepialiB
3nificHoBasiacsi Ha ocHOBi migxoniB JK. bpayn-brnanke. CuHTakcoHOMiYHa iHTepHpeTanis
BUJIJIEHUX (DITOIEHOHIB 3IMCHIOBAJACh 3 BUKOPHCTaHHSAM i1H(oOpMaIlli mpo MiarHOCTHYHI
BUIUM CHUHTAaKCOHIB y CHHTAaKCOHOMIYHHX 3BEIEHHSX pOCIUHHOCTI Ykpainum [23],
[Monemni [24], Yexii [25], Pocii [26]. InenTHdikaiis CHHTAaKCOHIB BHCOKOTO Ta CEPEIHHOTO
iepapxiyHUX pIiBHIB TPOBOJMJIM 3 BpaxyBaHHSAM 3BeleHHs st Bciei €pomu [27].
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Hazsu pocnun npuBoammm 3a Mosyakin, Fedoronchuk, 1999 [28]. Jlnst omiHku mpOEKTHBHOTO
MNOKPUTTS BU/iB BUKOPUCTAHO HACTYIHY IIKaJy: + — MIPOEKTUBHE MOKPUTTS BUAY MeHIe 1 %,
1 — npoektuBHe MOKpUTTA Big 1 10 5%, 2 — Bix 6 no 15%, 3 — Big 16 no 25%, 4 — Bix 26 0o
50%, 5 — monax 51%.

Pe3yabTaTH goc/aigKeHHs Ta iX 00roBOpeHHA
BusBnena wamm monyssmist  Allium  ursinum  Bigmanena Bim HHHI  BiZOMHX
JTiBOOEpEKHUX TOMYISALIA HAa COTHI KinomerpiB. HaromicTe, okpemi Bimomi mpaBoOepexHi
MOMYJIALii pO3TAIIOBaHI JOCUTh OJU3bKO. 30KpeMa, MPaBOOEPEIKHHUM JIICOBHH MacuB
KaHiBChKOT0 MpUPOTHOTO 3aMOBiTHHKA, A€ e BUA 3pOCTa€, BiAAICHUHN MO IPSAMild BCHOTO
Ha K1JIbKa JIECSITKIB K1JIOMETpiB (pHC. 2).

L

&
P

Puc. 2. [Toumpennst Allium ursinum B Ykpaini (3a YKV, 2009)
(X — niBoOeperxHa cepeHbOIHINPOBCHKA momyJsiist Allium ursinum).

VY 1poMy 3B’A3Ky OUIbII KOPEKTHO TPAaKTYBaTW BHSBJIEHY MOMYJALIIO SK MOXiJHY BiX
npaBoOepekHUX. TaKkoX BUHUKAE TUTAHHSA PO MOXKIIUBICTh ICHYBaHHS J1I0C1 HEBIIOMUX JJIsI HAC
nonyJsii B GalipayHux Jicax Ha Teputopii JliBoOepexoks. T1oBHile OXOMIeHHs MapIpyTaMmu
IIUX JIICIB y BECHAHO-PaHHBOIITHIN MEePi0 MOXKE MPOJIUTH CBITIIO LIOJ0 IIbOTO MUTAHHS.

HasiBHi MaTepiain reo00TaHIYHUX JIOCHIPKEHB (iToleH031B i3 yuactio Allium ursinum na
PIBHUHHIN TepUTOpli YKpaiHU Jal0Th MOJIMBICTh BU3HAUUTH HOTO MEPEBAKHY MPUYPOUYEHICTh
1o pizHux (¢itorenosiB. Tak, y micax [lomimns BiH Haituacrime (10 55% mocriiHicTs 1 10 50%
MOKPUTTS) TMPHUYpPOYEHHMH 10 yrpymoBaHb cybacomiamii Isopyro thalictroidis-Carpinetum
corydaletosum cavae Onyshenko 1998. ¥V perioni Ilpumninposcekoro Jlicoctemy BiH cTae
3HAYHO PIAKICHIIIUM 1 IPHYPOUCHHUI 37e01IbIIoro 10 yrpymnoBanb cybacomiamnii Galeobdolono
lutei-Carpinetum sambucetosum nigrae Shevchyk et all. 1996, i3 nocriitnicTio 10 8% Ta 10 50%
nokputTs [29]. Tobro Ha IlpaBoOepex:ki OCHOBHUM (DITOIEHOTUYHUM JAiana3oH LOTO BUAY
JIeKUTH B MEXax yrpymnosans coto3y Carpinion betuli Issler 1931.
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Tadoauus 1
['eoboTaniyHi onucH yrpymnoBans i3 yaactro Allium ursinum
(;mitepamu a, b BIAMOBIIHO MTO3HAYEHO JICPEBHMM Ta ITiIJTICKOBHH SIPYCH)

Ne onucy 1 2 3 4
3iMKHYTICTh KPOH JI€PEBOCTAHY 0,7 0,7 0,8 0,7
Bepxns Bepxus

Huszmnka  Cxun YacTHHA

YMmoBu Mikpopenbedy HACTHHA TP rpaau

Allium ursinum 2 4 3 5

Fraxinus excelsior (a) 3 3 3 4

Populus tremula (a) 2 3 4

Acer campestre ( a) 2 2

Acer platanoides (a) 1

Alnus glutinosa (a) 3 1

Quercus robur (a) 1

Tilia cordata (a) 2 + 2 1

Swida sanquinea (b) +

Tilia cordata (b) +

Ulmus glabra (b) + + +

Corylus avellana + 1 + +

Sambucus nigra (b) + + +

Anemone ranunculoides 1 1 1 +

Corydalis cava 1 2 4 1

Scilla siberica 2 + 1 +

Ficaria verna 3 + + +

Stellaria holostea + + + +

Gagea minima 1 + + +

Carex pillosa 2 +

Corydalis solida + +

Dentaria budbifera + +

Gagea lutea + +

Pulmonaria obscura + + +

Galium aparine + + +

Aegopodium podagraria 4 4

Lamium maculatum +

Lathraea squamaria + +

Paris quadrifolia +

Polygonatum multiflorum + +

Scilla bifolia 1

Adoxa moschatellina 1

Urtica dioica 1 +

Glechoma hederacea +

IIpencraBneni Hamu omnucu (Tabn.l) yrpymoBaHb 13 JaHOTO MICIE3POCTAHHS
JiarHocTyroThes K coro3 Alnion incanae Pawlowski et al. 1928, 1110 3a CHHTAaKCOHOMIYHUMH
TPaKTyBaHHSIMHU POCIMHHOCTI €Bporu Hajexars a0 kiacy Alno glutinosae-Populetea albae
P. Fukarek et Fabijani 1968. lleit kmac mnpencraBise 3arjiaBHI TajepeiHi Jich
€Bpocubipcrkoro ta Cepea3eMHOMOPCHKOTo perioHiB. [IpuMiTHO, 110 HAWBHUINE MOKPUTTS
nuOyisl BeIMexka yTBOPIOE Ha HalKpallle APEHOBAHUX MIKPOIIIBUIEHHSX, SIK1 1HIUKYIOTHCS
MOSIBOIO Ta OUIBIIOI0 y4acTIO B JiepeBOCTaHl AyOa 3BuuaiiHoro. Ha 3HM)XEHUX IUISHKAX, /e
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BUIIIa BOJIOTICTh TPYHTY Ta 3HAYHY YYacTh y JIEPEBOCTaHAX CKIIAJA€ BiibXa KIICHKA, Y4acTh
Oyl BeIMEX01 3HAUHO MEHIIA: TaM, Je TPUBAIMN Yac 3aCTOIOETHCS BOJA, BOHA MOBHICTIO
BUITAJIa€ Pa30M 13 OUIBIIICTIO IUOYJIMHHUX Ta KOPOTKOKOpeHeBHINHUX edemepoiniB. Taki
BKparuIeHHs] MIKPO3HMKEHb, I[0 YaCTO TPAIUIAIOTECS B OOCTE)KEHOMY HAMH ypOYHMIII,
OYEBHJIHO CJIiJl BIJHOCHTH JO THUIIOBHX BIJIBXOBHX JIiciB. [IpMHAriiHO BIAMITUTH, IO TpH
XapaKTepUCTHKax OumbmIOCTi BusiBieHMX Ha JliBoOepexoki Micrespoctanb — Allium
ursinum [30], aBropamu repOapHUX 300piB BKa3yeThCs Ha JOCTATHHO BUCOKI TMOKA3HHKH
BOJIOTOCTI Ta BiJNOBiJHI YMOBH POCIMHHOTO MOKPHUBY, IO A€ MiJCTaBH T'OBOPUTH MpO il
BY)KYHIA €KOTOIIIYHUH Jliaria30H Ta, MOXJIMBO, MEHIITY ii TyT MONIMPEHICTh Y I[bOMY 3B’SI3KY.

VY Mexax yciel obctexxenoi Hamu rwiomni 3pocranas Allium ursinum Bigmivamuchk
JIOKYCH 13 HasBHUMH OCOOMHAMH PIi3HMX BIKOBHX CTaHIB, IO BKa3ye€ Ha BHCOKY
KHUTTE3JATHICTh TOMYJALII Ta MOXXJIMBOCTI MOIIMPEHHS BUAY Ha HOBI JAUISHKH B MEXax
moaioHuX O10TOIIIB.

BucHoBku

BusiBneHo HeBizome pawxime JiBoOepexkHe wmicue 3pocrtanHs Allium ursinum,
BiJlJaJIeHe BiJl HHUHI BIJOMHX MOMYJIAIiN JiBoOepekHOT YKpaiHu Ha COTHI KinomeTpiB. Bupg
3pocTtae y ckiaai yrpymoBanHs coro3y Alnion incanae Pawltowski et al. 1928, 1m0 HanexuTh
no kimacy Alno glutinosae-Populetea albae P. Fukarek et Fabijani 1968, tomi sk y mexax
[Mpuaninposckkoro [IpaBobepexHoro Jlicoctemy momyssmii Allium ursinum TpamsitoTbest B
yrpymnoBanHsax coro3y Carpinion betuli. [locmimkeHa mnomymsiis —XapakTepU3yeThCs
MPEJICTABJICHICTIO PI3HUX BIKOBUX CTAHIB T4 MA€ BHCOKY JKUTTE3ATHICTD.
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Summary. Shevchyk V.L., Spriahailo O.V., Spriahailo O.A., Shyriaeva D.V. Spreading and
cenotical features of Allium ursinum I. at the left-bank part of Cherkasy region.

Introduction. Allium ursinum L. at the plain part of Ukraine has a sporadical spreading in
aboriginal broad-leaf forests of right-bank forest steppe and along the southern end of right-bank
Polesia. Though, at the left bank this species is very rare. Newly discovered habitat at left-bank of
Dnieper Ukraine raises a number of florogenetical and cenogenetical questions. Particularly, it is
essential to evaluate the possibility of presence of once-continuous areal, which covered both right-
bank forest steppe and massive of prehistoric left-bank valley- and bairak forests. On the other hand,
it can evidence the modern distribution of the species from the refugium of interglacier relicts, which
are dedicated to Central Russian Upland.

Purpose. The aim of the work was to evaluate the condition of previously unknown and distant
from other populations location of Allium ursinum at the left bank of Cherkasy region.

Methods. One local population at the left Dnipro bank was examined, placed between the
village Den’hy (Zolotonosha raion) and Krut ’ky (Chornobai raion) of Cherkasy oblast.

Inventories were made on the areas of 25%25 m. Processing wWas based on the methods of
J. Braun-Blanquet. Scale was used to evaluate the projective coverage of species: + — projective
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coverage less than 1%; 1 — projective coverage from 1 to 5%; 2 — from 6 to 15%; 3 — from 16 to 25%;
4 — from 26 to 50%; 5 — more than 51%.

Results. Our descriptions of groupings which include Allium ursinum, are vastly remoted from
other habitats of the same garlic species at the left-bank Ukraine and are diagnosted as a union of
Alnion incanae Pawlowski et al. 1928, which belongs to the class Alno glutinosae-Populetea albae
P. Fukarek et Fabijani 1968.

The uttermost coverage of Allium ursinum is formed at the best-drained micro uplands, which
are indicated with the emergence and, to a greater extent, with superior involvement in tree stand of a
common oak. At lower areas, where the moisture is higher, and black alder has superior involvement
in tree stand, the partaking of bear’s garlic is less significant: at places where the water is stagnant,
this plant falls out with the majority of bulbous and short-rash ephemeromes.

Within all the area of bear’s garlic habitat explored the locuses were noted with existing
individuals of different age stages, which indicates the high viability of the population and the ability
for spreading of the species to new areas within the similar biotopes.

Originality. Previously unknown, remote for hundred kilometers from other known
populations, left-bank habitat of Allium ursinum is discovered and classificated. Nonetheless,
some detached investigated populations are placed quite nigh. Particularly, right-bank forest
massive of Kaniv Nature Reserve, where this species grows, is placed just in few dozens of
kilometers away. Thereby, it would be more correct to interpret the revealed population as a
derivative from righ-bank ones.

Conclusion. Previously unknown, remote for hundred kilometers from other known
populations, left-bank habitat of Allium ursinum is discovered. The species grows as a part of
grouping of union of Alnion incanae Pawlowski et al. 1928, which belongs to the class Alno
glutinosae-Populetea albae P. Fukarek et Fabijani 1968, when within the near-Dnieper right-
bank forest steppe the populations of Allium ursinum occur as part of union of Carpinion betuli.
The explored population is characterized by presence of different age stages and has the high
viability.

Key words: Allium ursinum, syntaxonomy, population, florogenesis, left-bank, forest-steppe.

'KaniBcbkumii NPUPOAHM 3aNOBIAHUK
KuiBcbkoro HanionanbHoro yHisepcurery im. T.IlleBuenka,
qupKaCLKHﬁ HauioHaabHMII yHiBepcureT iM. b. XMeabHunbkoro,
SKniBchKuii HAIOHATBHTH yHiBepcureT im. T.IlleBuyenka.

OnepxaHo pelakIi€ro 12.05.2017
[Tpuitasaro no myOmikamii 23.11.2017
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V1 Beeykpaincbka HAyKOBO-TIPAKTHYHA KOH(pepeHIList
"THAUBIAYAJIBHI IICUXO®I3IOJOI'TYHI OCOBJIMBOCTI JIKOJAWUHHAU
TA IPO®ECIHHA JISLJIBHICTD"

20-22 BepecHs, 2017 p., m. HEPKACH

3MiHH, SKI BiZOYBalOThCS B CYCIUILHOMY JKHTTI Ta B HapOJHOMY TOCIIOJAPCTBI HE
MOXXYTh HE BIIOWUTHCS JOCTIIKEHHSIX SKI MPOBOJATH HAYKOBII. Tomy, IO 1 SK MOXKHA
3poOuTH ANs ycmimHOi peanmizanii pedopMyBaHHS BCHOTO HAIIOTO JKUTTSA HITa MOBa Ha
mocTii  BceykpaiHChkiii HaykoBO-TIpakTH4HIA KoHpepeHmii ¢di3ionorie, ska BimOyiach
Ha Kadenpi ¢izionorii y YepkacbkoMy HallioHaJIbHOMY yHiBepcutTeTi iM. bormana
XwmensHuibkoro 20-22 Bepecus 2017.

Kondepenmis opranizoBana MOH ta MO VYkpaiau pazom 3 kadenporo aHaTomii,
¢iziosorii Ta ¢izuvHOi peabimitamii YepkachbKoro yHIBEPCUTETY, YKpaiHCHKOI BiHCHKOBO-
MEINYHOIO aKajeMiero, JIybKUM 1HCTUTYTOM PO3BUTKY JIIOJMHH YHIBEpCUTETY «YKpaiHay.
VY xoHdepenii B3sum yuacts nonaz 150 Buennx 3 Xapkosa, JIbBoBa, TepHomnouns, Jlyranceka,
Kuesa, Xepcony, Jlympka, duinponerpoBchka, [TonraBu, Omecu Ta 6araThoX IHIIUX MICT
VYxpainu. [IpeacraBHukN HayKoBUX KOJEeKTHBIB HarionansHoi akaznemii Hayk, MiHicTepcTBa
ocBitTH, MiHicTepcTBa 000pOHHN, MiHICTEpCTBa OXOPOHU 3710POB s, AKa/ieMil IelaroriyHux Ta
MEAMYHUX HAyK Majd Haroay Ha KoHdepeHIil OOMIHATUCH AyMKaMmH, 17esiMH,
IpoaHaji3yBaTH HaraibHi MPo0JIeMU Cy4acHOT MCUX0(i3i0N0TIYHOT HAYKH.

VYyacHukiB koHpepeHiii npusitanu npopektop YHY 3 HaykoBOi Ta iHBeCTHULIHHOT
nisutbHOCTI  1.i.Hayk, mpodecop Kopuosenko C. B., mupekrop HHI ¢isnunoi kymeTypw,
CropTy Ta 3A0poB’s, aoueHT Heuunopenko JI. A. ta 3aB. kadenpu anatomii, (izionorii Ta
¢izmunoi peabimitanii YHY, n.6.H., mpodecop Kopanenko C. O.

Ha nnenapnomy 3acimanHi A0moBiAl mpo «3A00yTKH Ta NMEPCHEKTUBU PO3BUTKY B
VYkpaini ncuxodizionorii mpodeciiiHol AisUTbHOCTI» 3pobuB 1.0.H., mpodecop Jluzoryd B. C.
(Uepkacu), npod. ITomsxoB O. A. (KuiB) BrummB ocBith Ta HaOyTUX NCUXO0(i310JI0TTUHUX
HAaBUYOK HA  3ajJMIIKOBY  Ipale3laTHicTb ocid  BikoM  crapme 60  pokis;
npod.Kopobeitnikos I'. B. (KuiB) 3B’s130k (yHKIIOHAIBHOI acCUMETpii FOJOBHOTO MO3KY 13
KOTHITUBHUMH CTpPATETIIMH y CIIOPTCMEHIB €auHoOopiiiB; mpod. Jertsperko T. B. (Oxeca)
OcHoBHI BnactuBocTi HepBoBoi cucremu: koHuenuii I. IT. [TaBnoBa Ta cywacHi peanizarii;
npod. Makapuyk M. FO. Ta noktopant FOxumenko JI. I. (KuiB) Ponp HeitpogunaMivHuX
1HAMBIyanbHO-TUIIONOTYHUX BiacTuBocTel [IHC y peanbHuX yMOBax AisNIBHOCTI.

Ha cywacHomy erami JOCHIKEHHS NPUHIUIIB JISJIBHOCTI MO3KY, MeETa SKHX
3pO3yMITH 3aKOHOMIPHOCTI MepepoOku iH(popMarllii pi3HOI CKJIAIHOCTI B YMOBax [ii pi3HHUX
(bakTOpiB cepeloBUINA, 1 BAKOPUCTOBYBATH IIi 3HAHHSA Ui ONTUMI3aLil TPYJOBUX MPOILECIB,
BIMCHKOBIH CHpaBi Ta CHOPTUBHOI AISUIBHOCTI, HAOYTTS 3HaHb, IPo(B1IOOPY, MpodopieHTAaLIT
Ta KOHTPOJIIO 32 (DYHKLIOHAJIBHUM CTaHOM JIIOAMHU. Yce 1€ IePEeKOHIUBO OYJI0 pO3IIsHYTO
Ha KoH(pepeHuii "[HauBinyanbHi NMcUX0(i310J0TIYHI OCOOIMBOCTI JIFOAWHU Ta mIpodeciiiHa
nisubHICTB". HayKoBLSIM 3aBXIM €, 10 OOTOBOPHUTH, a mcuxodizionoraMm i moTiM. AJpke
HAYKOBO-TEXHIYHHH TPOTpec, MAOCATHEHHSIMH SIKOTO MH KOPHUCTYEMOCH 3BIJIBHSIE Cy4dacHY
JTIOJVHY BiJ 3HAYHUX (PI3MYHMX HABAaHTAXEHb aje Ma€ i HeratuBHI Hachigku. [Ipema»sBruse
3HAaYH1 NICUXOEMOLIMHI HaBaHTaXEHHs, SKI 4acTO MEePEeBUIIYIOTh (1310JI0T14HI MOXKIMBOCTI
JIFO/IMHU, 30UTKOBE HEPBOBO-EMOIIIHE HANPYKEHHS, XPOHIYHY BTOMY 1 MEpeBTOMY AiTel Ta
nopocnux, crpecu. Jlo TOro 3k, curyaiiss OOTSDKYyeTbCcS BKpall 3arpo3/IMBUM CTaHOM
COLIIaIbHO-€KOHOMIYHOTO Ta €KOJIOTIYHOTro >KUTTS. lLle chmpuuuHse iCTOTHI 3MIHM Yy
KUTTEIISUTBHOCTI BCIX OpraHiB 1 QYHKII opraHi3My JIIOJIMHHU, 30KpeMa B MCUXI4HIN cdepi Ta
JISUTBHOCTI  TOJIOBHOTO MO3KY, HEpPBOBOI CHCTEMM JIIOJMHHM, 3MEHIIYETHCS OMIPHICTDH
OpraHi3My J0 HECHpUATIMBUX (HAKTOpIB, BHUHUKAIOTH YHCIEHHI 3axBopioBaHHA. CTaH
3JI0pOB’sl 1 OCOOJIMBO TCUXIYHOIO 3JI0pOB’sl moripuryeTbed. OTKe, X04eMO TOTO UM Hi MH
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cTamy 00’€KTOM TMPHUCKIMIMBOI yBarm TMcHUx0(Qi3ioNoriB, IMYHOJIOTIB, Kap/ioJIOTiB,
reponTosoriB. Came 11i 1 iHII aKTyaJlbHI MUTAHHS1 PO3TIISIANINCEH HA il KOH(pEpeHIii.

Ha xondepentii Oynu BUCBITIIEHI TpoOiIeMH 0aratbox po3IiIiB MCHXO0(i310JI0TTIHOT
HAyKW, sKi HaOynu MOJANBIIOTO0 PO3BUTKY IICIS MEpIIoi Ha TOM yac me Bcecoro3Hoi
HayKOBO1 KOH(QepeHIli, ska Tex BinOymack B Uepkacax B 1991 pomi Ha 06asi kadeapu
¢izionorii. Tenep B ncuxodizionoriudiii Hayni 6arato mo 3MiHMIOCA. 3’ SABUIIMCS HOBI JaHI
mpo Gi3i0J0TIUHI MEXaHI3MH POOOTH TOJOBHOTO MO3KY, IaM’sTi Ta YBard, IHTEJIEKTY,
cBimomocTi 1 iHme. Illmpoko crTasm 3acTOCOBYBAaTHCH MaTeMAaTW4YHI METOIU OOpOOKHU
iHdopmMartii, B JocIiIKeHHI pOOOTH MO3KY BUKOPHUCTOBYETHCS KOMIT IOTEpHA TEXHIKA 1 Take
iHme. JlochmipkeHHsT Ha MOJIKYJIAPHOMY, KIITHUHHOMY pPiBHI. MIKCUCTEMHOMY piBHI - OCh
MOXJIMBOCTI cy4acHOi mcuxodizionoriyHoi Hayku. llepcniekTHBHMMH € (QyHIaMEHTabHI
pPO3pOOKH, 30KpeMa IPO BHBYCHHIO pOJII IHIUBIAYaTbHO-TUIOJIOTIYHUX BIIACTUBOCTEH
JIIOJIMHU Ta 1X 3aCTOCYBaHHsI B HaBUaJIbHIN Ta mpodeciiiHii aisutbHOCTI. BOHM ¥ 10Ci B 1IEHTI
yBaru 0araThbOX HAYKOBUX KOJIEKTHBIB YKpaiHM Ta iHmMX KpaiH. Tox He AMBHO, IO Ha
KoH(epeHiii B 0araTb0X JOMOBIASX 3BYYald TEeMH MPAKTUYHOTO BHUKOPUCTAHHS HAYKOBUX
nopobok. Ha xoudepenmii Buctynmwmm: Jlirtspenko T. B., Komxkebam B. . (Opeca)
'enernyna ncuxodizionoris: anamituyHi piBHi; 3araiikad FO. B., Cnopuns O. b. (Xepcon)
CeHCOMOTOpHI Ta JWHAMIYHI BIACTUBOCTI HEPBOBOI CHUCTEMH JIIOJUHHU TIPH CEHCOPHIN
nepuBanii; Koxemsko T. B. (Yepkacu) Heflipodizionoriuni Ta aBTOHOMHI MeEXaHI3MHU
perymnsmii 3a yMoBH nepepoOku iHdopMariii y oci 3 pi3HOW0 (QYHKI[IOHAITBHOIO PYXJIHBICTIO
HepBoBux mporeciB; bocenko A. 1., Jumens I'. O., [Tnemko O. C. (Oxpeca) OcobnuBocTi
JUHAMIKY HAAMOBUTHPHUX O10SJIEKTPUIHHX MPOIIECIB MO3KY JIFOJUHU ITiJl BIUIMBOM 30BHIIIIHIX
ynHHUKIB; Cucoenko H. B. (Uepkacu) I[Icuxodizionoriuni acmekTd poO3yMOBOi HisSIBHOCTI
YYHIB CEPEIHBOr0 MIKUIBHOTO BiKy 3 pi3HUM craHoM 310poB’s; Taposuk H. O.,
Kopoo6eiinikos I'. B. (KuiB) Ilcuxodizionoridai ocoOJMBOCTI MAJIITKIB 3 PI3HUM pPiBHEM
pyxoBoi aktuBHOCTi; Opmuk H. A., Bocenko A. I. (Oneca) 3aranpuuii QyHKI[IOHAIBHUI CTaH
MO3KY CHOpPTCMEHOK 17-22 pokiB y pi3Hl (a3u oBapiaibHO-MEHCTPYAIbHOTO IIHKILY;
Pomanrok A. I1. (JIympk) OcoOJMBOCTI BUKIMKAHOI aKTUBHOCTI KOPH TOJIOBHOTO MO3KY B
oci0, ski 3aliMaioTbecd (I3MYHMMM  BIpaBaMH pi3Horo xapaktepy; Pposnosa Jl. C.,
TimodeeB A. A. (Uepkacu) B3aemMo3B’s130k MOTOpPHOi, CEHCOpPHOI acUMETpii Ta acuUMeTpii
MO3Ky IoHuUX ©OackerbomictiB; Jlnzoryo B. C., CynpynoBuu B. O., Ilycrosanos B. O.,
I'peuyxa C. B. (Uepkacu) CyuacHi migxomud 1o peamiszamii Binoopy (yTOoicTiB BHCOKOL
KBaJiQikamii 3a TOKa3HUKaMU HeWpoaMHAMIYHMX  BiacTuBocTed; Xapuenko /. M.,
UYucrorceka 10. FO.  (Yepkacu) Ilcuxodizionoriuni  0COOIUBOCTI  MOCTTPABMATHYHHUX
ctpecoBux po3naniB B yuacHukiB ATO; Kpasuenko 1O. B., IloptHiuenko A. I'., Insin B. M.,
bivexyeBa ®@. X., [Toptaiuenko B. I. (KuiB). Oco6nuBocTi BapiaGenbHOCTI pUTMY ceplis IpU
MIPOBE/ICHH] TECTY Ha TOJIEPAHTHICTD JI0 TJIFOKO3U MPU JTIOBFOCTPOKOBOI aJamnTallii 10 TimoKcii,
Anpapomyk O. 1. (Yepkacu). @Di3uyHa mpane3aTHICTb CTYIEHTIB 3 pI3HUM pPIBHEM
Cy0’€KTHBHOT OIIIHKM CaMOIOYYTTS, aKTUBHOCTI Ta HacTpor; Kopobeiinikos I'. B.,
Kopooeitnikosa JI. I'., Mimenko B. C., [ynuux O. K. (Kui) 3B’s30k (yHKIIOHAIBHOT
acUMeTpli TOJOBHOIO MO3KY 13 KOTHITUBHUMH CTPATErisiMU Yy CHOPTCMEHIB €IUHOOOPIIIB;
Hosrans B. I. (Kpemenenp). BrimuB ekcriepuMeHTalbHOI METOJMKHA Ha PO3BUTOK PYXOBHX
AKOCTeW y TULITKIB 13  3aTPUMKOIO  TCHUXIYHOTO  po3BUTKY;, Koposina JI. JI.,
3amopoxens T. M. (IlontaBa), Uu BmimBae A000BUM uYac poOOTH 3 KOMIIIOTOPOM Ha
ncuxoemouiiauii cran cryneHrtiB?; Maspuu C. 1. (KuiB) Temnu crtapinHs B 0ci0 pi3HOTO
BIKY, 3aifHATUX Ha poOOTaX MiJABHUILEHOI HeOe3MeKH.

OckUlbKM ~ OLIBIIICTH  ACMEKTIB  HAMIOTO  IIOJIGHHOTO  JKUTTA  JIOKOPIHHO
3MIHIOBATUMYTBCSl y4acTh y poOOTi KOH(epeHIi HayKOBIIB 3 pI3HUX PETiOHIB KpaiHM Ta
MPEJICTaBHUKIB PI3HOI cdepu MiSIBHOCTI JAacThb MOKJIMBICTH NPABHJIBHO OIIIHIOBAaTH Ta
pearyBaTé Ha BUMOT'H BUPOOHHMUOT JisUTHOCTI Ta CYCIIbCTBA.

102



Cepis «bionoriuni Haykm», 2017

Summary. Makarenko M.V., Kovalenko S.O., Lysohub V.S. All-Ukrainian scientific-
practical conference ' individual psychophysiological features of the person and professional
activity *20-22 september, 2017 y., Cherkasy

Changes that occur in public life and in the national economy can not but be ignored by
studies conducted by scholars. Thus, what and how can be done for the successful realization of the
reformation of our whole life, was discussed at the Sixth All-Ukrainian Scientific and Practical
Conference of Physiologists, which took place at the Department of Physiology at the Cherkasy
National University named after Bogdan Khmelnitsky (September 20-22, 2017).

Maxkapenko M. B., KoBajenko C. O., JIuzoryo B. C.
Yepracbkuil HAiOHAJbHMI YHiBepcuTeT iMeHi bornana XMeabHUIIBLKOTO

OnepkaHo peaKIliero 12.10.2017
[puiinsaTo g0 myomikamii 23.11.2017
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BITOMOCTI ITPO ABTOPIB

Bocenko Anatodiii IBaHoBHY — kaHaMIaT O10JIOTIYHKX HAYK, IOICHT, 3aBiMyBad Kadeapu 6ionorii i
ocHOB 370poB’st [liBIEHHOYKpaiHCHKOTO HAIIOHAIBHOTO MEAAaroTiYHOTO YHIBEPCHTETY I1MeHi
K. . YmmHaceKoro

Beceabcbkuii Cranicias IlaBaoBuy — 1oxTop Oionoriyaux Hayk, npodecop, c.H.c., HHL «lacturyT
Giomorii Ta MeaumMHM) KHiBCHKOTO HAIlIOHATHFHOTO yHiBepcuTeTy iMeri Tapaca IlleBuenka

I'ankin Muxona bopucoBuuy — kaHgumar OiONOTIYHMX HAyK, AOLEHT Kadempu MikpoOioorii,
Bipycosorii Ta 6ioTexHosorii OmechKoro HalioHaJIBHOrO yHiBepcuTeTy iMeHi [. 1. MeunnkoBa

JManugoB Cepriii AHaTomifioBuY — kaHauaatT GiOJMOTIYHUX HAYK, aCHCTEHT Kadeapau Qizionorii Ta
anatomii, HHI] "lacturyr Oiojorii Ta memuuuHN" KHIBCRKOTO HAIIOHANBHOTO YHIBEPCHUTETY
iM. Tapaca LlleBuenka

Jumenbr Ianumna OuexcanapiBHa — crapmmil BUKIazad kageapu Oiosnorii 1 OCHOB 31I0pOB’s
[liBneHHOYKPaiHCHKOTO HAIiOHAIBHOTO IearorivHoro yHiBepcurery iMeHi K. J[. YmmHCchKOTO

JAvutpyk HOuais TDennagiiBna — acmipanTka MUKONIAIBCRKOTO HAIIOHAIBHOTO YHIBEPCUTETY
imeni B. O. CyXxoMIHHCBKOTO

Lasin Bosonumup MukonaaiioBud — JOKTOp OionoriyHuxX Hayk, mpodecop, npodecop kadeapu
MEANKO-010JI0TIYHNX AWCUUIUTiH HarioHanpHOTO YyHIBepcHUTETY (i3iYHOrO BHIXOBAHHS 1 CIIOPTY
Yxkpainu

KoBanenko CraniciaB OuiekcaHapoBud — JOKTop OiojoriyHux Hayk, mpodecop, 3aBimyBad
kadenpu aHartowmii, iziomnorii Ta ¢iznyHOi peabimiTamii Yepkachkoro HaI[iOHAJHHOTO YHIBEPCHTETY
imeni bornana XMenpHUIIBKOTO

Kopooeiinikos I'eopriii BanepiiioBuu — nokrop Oionoriunux Hayk, npocdecop, npodecop kadenpu
MEINKO-010JI0TIYHMX IUCIMILTiH HarioHanpHOTO yHiBepCUTETy (hi3WYHOTO BHXOBaHHS 1 CIIOPTY
Ykpainu, wieH-kop. YKpaiHChKOI akaieMii HayK, akaJeMiK aKaJeMii HayK BHIIO1 ITKOIK YKpaiHu

KopooeiinikoBa Jlecsi I'pupopiBHa — noktop OioJjoriyHMX Hayk, AOIEHT, npodecop kadenpu
MEINKO-010J10TIYHNX aucHUIUTiH HamioHansHOro yHiBepcHTETy (i3WYHOTO BHXOBaHHS 1 CHOPTY
VYkpainun

KoportaeBa Haniss BoroaumupiBna — Monomuii HayKoBUil CiBpoOITHUK Kadenpu MikpoOioorii,
Bipycosorii Ta 6ioTexHosorii OechKoro HalioHaJIbHOTO YHiBepcHTeTy iMeHi I. I. MeunnkoBa

KpyuanoBa Amnacracis BonogumupiBHa — cryneHTka Marictparypu kadeapu MikpoOiororii,
Bipycosorii Ta 6iorexHosorii OpecsKoro HaioHaJIBHOrO yHiBepcuTeTy iMeHi I. I. MeunnkoBa

JleBansincbka IO0uist AprypiBHa — acmipanTtka, HHI] «IHctutyT Giosorii tTa menuimHmy KuiBbkoro
HaI[lOHAJILHOTO yHiBepcuTeTy iMeHi Tapaca llleBuenka

Jlimancbka Haranisn BikTopiBHa — kaHgupmat OioNOTiYHMX HayK, IOLEHT, JOUEHT Kadeapu
MikpoOiosorii, Bipycomorii Ta  GiortexHomnorii  ONEechbKOro  HAIlOHAILHOTO  YHIBEPCHTETY
imedi . I. Meynukosa

JInzory®o Bosonumup CepriiioBuuy — nokrop Oionoriunux Hayk, npodecop, aupektop HII
¢iziomnorii imeni Muxaiina bocoro, mpodecop kadenpu anaromii, ¢iziororii Ta dizuuHoi peadimiTamii
YepkacbKoro HaI[iOHAILHOTO YHiBepcuTeTy iMeHi boraana XMenbHUIIBKOTO

Jlyunenko Ouena IBaniBHa — acriipant YepKacbKOro HalliOHAILHOT'O YHIBEPCUTETY

Makapenko Mukoaa BacumiaboBuu — 1oktop OionoriyHMX Hayk, mpodecop, Yepkacbkuit
HaI[lOHAJILHHI YHIBEpCUTET iMeHi borjgana XMenbHUIIBKOTO

Maxkapuyk Mukona FOxumoBu4 — gokTOp OioNoriyHMX Hayk, npodecop kadempu isiosorii Ta
anatomii, HHI[ "lactutyr Oiomorii Ta wmemunuHu" KWiBBKOTO HAIlIOHAJIHHOTO YHIBEPCUTETY
imeni Tapaca IlleBuenka
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MapunoBa Ipuna IBaniBHa — acmipanTt kadenpu MikpoOioiorii, Bipycosorii Ta OioTexHOJNOTil
OpechKoro HaIiOHATHHOTO YHiBepcuTteTy iMeHi [.I. MeunnkoBa

Mimenko BikrTopis CepriiBna — Bukimamad xadeapun MEIUKO-OI0JOTIYHUX — IHUCIIHTLIH
HarmionansHoro yHiBepcuteTy ¢i3H4HOT0 BUXOBAaHHS 1 CIOPTY YKpainu

Opaux Hanis AnarouiiBHa — Bukiagad kadenpu 6iomnorii i ocHOB 3/10poB’st 1liBeHHOYKpaTHCHKOTO
HaI[IOHAJBHOTO Tearorignoro yaiBepcutety imeri K. JI. YmmHCEKOTO

IManadiik Axmer AabnepeH — aokTop (inocodii yHiBepcuTeTy iMeHI ATaTiopka micta Ep3ypywm,
Typuis

IlactyxoBa BikTopia AHaToJiiBHA — JOKTOp MEIWYHHX HAyK, 3aBimyBad Kadenpu MemuKo-
Oilomoriyanx muctuuIiH HamioHanmsHOTO yHIBEpCHUTETY (hi3MIHOTO BUXOBAHHS 1 CTIOPTY YKpaiHu

Pemernik €Baokis MwukonaiBHa — kanaugatr Oiomoriynux Hayk, HHI[ «IHcTuTyT Oiosorii Ta
MeanmuHm) KuiBpKoro HamioHamsHOTO yHIBepcuTeTy iMeri Tapaca llleBuenka

CocHoBckuii Bosiogumup BosionmmupoBu4 — acmipanT kKadeapu MeTuK0-O010JOTIYHUX JUCIIHILIIH
HauionansHoro yHiBepcuTeTy (i3H4HOTO BUXOBAHHS 1 CIIOPTY Y KpaiHu

Cuopsiraiiyio Oxkcana AHaToJIiiBHA — KaHIUIAT CUTLCHKOTOCIIOAAPCHKUX HAYK, AOIEHT YepKachKoro
HaI[iOHAJBFHOTO yHIBepCUTETY iM. b. XMeTpHUIIBKOTO

Cupsraiisio Ouexkcanap BacuaboBuy — kaHnuaat 0ioJIOTiYHUX HAyK, JOLEHT, 3aBiayBad Kadeapu
ekoJtorii Ta arpo6ionorii YepkacbKoro HallioHaILHOTO YHiBepcuteTy iM. b. XMenpHUIIBKOTO

Tatapenko Mapis CepriiBHa — acmipanT kadenpu ¢izionorii Ta anaromii, HHII "[HcTuTyT Giomorii
Ta MenuumHN" KHiBCbKOTO HallioHANBHOTO yHiBepcuteTy iMeHi Tapaca IlleBuenka

Tonuiii Mapin CepriiBua — acmipant kadenpu Oionorii i ocHOB 370poB’st HarioHamsHOTO
yHiBepcuTeTy (i3HYHOTO BUXOBaHHS 1 CTIOpTy YKpaiHu

®@apeniii Irop AnaTonilioBH4Y — JOKTOp ICTOpMYHHUX Hayk, mpodecop, mpodecop Yepkachbkoro
HAI[IOHAJILHOTO YHIBepCUTETY iMeHi bormana XMenpbHHUIBKOTO

OummnuoBa Katepuna AnarouiiBuHa — crapmwuii Bukianau kadeapu Oioyorii i OCHOB 370pOB’s
IliBreHHOYKpPaiHCHKOTO HAILliOHAIBHOTO Nefaroriynoro yHisepcutery iMmeni K. JI. Ymmucekoro

®@ininno Mwuxaiino MuxaiiioBuu — JOKTOp OloJOTiYHMX Hayk, Hpodecop, npodecop kadeapu
MEINKO-010J10TIYHMX AuCHUILIiH HarioHanpHOro yHIBepcUTeTy (i3i4HOrO BHXOBaHHS 1 CHOPTY
Ykpainun

IleBunk Bacuab JleoHoBHY — KaHAWIAT OiOJNOTIYHMX HAYK, CTApPIIMK HAYKOBUU CITIBPOOITHHK
KaHiBCbKOI0 TTPUPOHOTO 3a1oBigHuKa KUTBChKOT0 HallioHaabHOTro yHiBepcuTety iMm. T. IlleBuenka

IupsieBa Jlapis BosonumupiBHa — ctyneHT Mmarictparypu Kadeapu 6ionorii pociuH KuiBchroro
HarioHanbpHOTO yHiBepcutety iM. T. [lleBuenka, HHI “IacturyT Oionorii Ta Mmemuinan”

SAnnipim A6aya KagipoBuu — nokTop XiMiYHHX Hayk, mpodecop yHiBepcHTETy iMeHi ATaTropka
micta Epaypym, Typiiist

Anuyk Ilerpo IBanoBM4 — pokTop Oionoriunmx Hayk, npodecop, HHL] «Incturyr Oiomorii Ta
Meauuan» KuiBchbkoro HamioHanbHOTO yHiBepcuteTy iMeHi Tapaca IlleBuenka
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