p-1SSN 2308-5258 e-1SSN 2308-1996
Natural and Techmnical Sciences, VII(23), ISSUE 193, 2019Feb.

SCIENCE AND EDUCATION A NEW DIMENSION

AND

W‘” .

} 4

§

% g
0‘5\9

www.seanewdim.com



http://www.seanewdim.com/
http://www.seanewdim.com/

Science and Education a New Dimension. Natural and Technical Sciences, VII(23), Issue: 193, 2019 Feb. www.seanewdim.com

p-1SSN 2308-5258 e-1SSN 2308-1996

VII(23), Issue 193, 2019 Feb.

SCIENCE AND EDUCATION A NEW DIMENSION

https://doi.org/10.31174/SEND-NT2019-193VII23

Natural and Technical Sciences

@%\\M‘wﬂ .
} 4
S
) 9@@
1»0@

www.seanewdim.com



http://www.seanewdim.com/
http://www.seanewdim.com/

Science and Education a New Dimension. Natural and Technical Sciences, VII(23), Issue: 193, 2019 Feb. www.seanewdim.com

Y = 5 O e 52

Busdenns piBHS (i3UIHOTO 370pOB’S IOHAKIB TIPCHKUX paioHIB 3akapmaTTs 3a METa0OJNIYHHUM piBHEM
aepoOHOTO Ta aHaepoOHOTO eHepro3ade3neyeH s B 3aJIe)KHOCTI BiJl KOMIIOHEHTHOTO CKJIaJy Tiia

The effect of intermittent cold effects on the morphometric parameters of the endometrium and rat ovaries
in experimental modelling of polycystic ovary syndrome
L. KUZMING, M, ZNUIKOVA. et teenniiiriiiieeteeteeeeeeesestessseesssssesssseessssensssssessssesssssessssssssssessssensnssens 56

MopenbHI XapaKTepUCTUKA HEHPOIUHAMIYHUX, 010€HEPTeTHYHUX BIACTUBOCTEH, (Di3MYHOI Ta TEXHIKO-
TaKTUYHOI MATOTOBICHOCTI BUCOKOKBaTihikoBaHUX (yTOOTICTIB

B. C. Jluzoey6, B. O. Ilycmosanos, T. B. Koowcemsaxo, H. I1. Yepnenxo, B. B LILINAHIOK ceeueeniiiiiiiossasanns 59
NMMyHOTHCTOXMMUYECKHE OCOOCHHOCTH KoJulareH M (pUOpOHEKTMH — CHHTe3upymoomed QyHKoun
SHIIOMETPUS MIPH Pa3HBIX CXeMax MOAJCPIKKH JTIOTEHHOBOU (a3bl

A. C.Jlyykuil, . B. COPOKUHA euvuavariiiiiiiisasiesasessesisssassssissasessasessssessssesssssssssesssssssssasossnsssnms 64
R3] O ] 3 PP 69
[lepeOymoBu B crcTeMi TWXaHHS CIIOPTCMEHIB IIPH aJaITallii 10 CepeaHborip’ s

B. M. Unvin, M. M. Dininnog, I'. B. KIUMEHKO «eeeeeiieveeseeseeseeeseeeiosssssssssssssssssssssssssssssssssssssssssses 69
YaockoHaleHHS TEXHIKO-TAKTUYHOI IMMArOTOBKH  (yTOONICTIB Tpymu MiABWIIEHHS CHOPTHUBHOI
MaiicTepHOCTi

1. M. Ckpunxa, M. b. Yxaiino, I. M. KpagueHko, B. B. IT1A008.....c.e..cccccccveviaiieriiiieiieniarieniesieseecsnen 73
TECHNICAL SCIENCE. . .ciuiutiiiiiiiiiettseseteetasetsasessasiessssssasesssssssssesssssssssssssssssssassssnsssnes 77
Method of applying two-step variational-gradient method to dynamic models in decision support systems

N. B. Dakhno, T. V. Maisak, H. V. Shevchenko, O. V. SWWNChUK....eeeeniiiiiiiceiiiiieenecreecneeeeneeeencnnnns 77
A contact problem solution with taking into account shear deformations

N. Fidrovska, E. Slepuzhnikov, I. PEreVOZNiK...eueuee iiiiiiiineieiaruiuniineiereresuniinenesesasnsnsessrnesesssesasases 80
VY mockoHaJIeHHsI Ta ONTUMI3allisl peuenTypu 0araTOKOMIIOHEHTHUX pUOHUX KOHCEPBIB

H. M. KYUIHIDEHKO vt v vvusiiiiiiiisnssnsssssassnssssssssssiossssossoisssssssssnssnssssssssssssssnssnsonsonsssssasssasssssasnss 82
Online algorithm for possibilitic fuzzy clustering based on evolutionary cat swarm optimization

A. Shafronenko, Ye. BOUYANSKIY..cueeereriiiiiiietsstersnserersnseiiossnsionssssasessnssssssnssssnssssesessnssssnsessnsns 86
MATHEMATICAL SCIENCES....ctiuiiiiiiiititeiiitstiatetseoiesusesssssssssssssssssssasssssssssasssssssssns 89

[Ipo icHyBaHHsS po3B’s3Ky 3aja4i Komri OIHOTO Kiacy CTOXAaCTHYHHUX TUQepeHIianbHO-Pi3HULIEBUX
PIBHSIHb B YaCTUHHHX TOXiTHUX 13 30BHIITHUMH BHUITAJKOBUMH 30ypEHHIMU
L B. FOPUEHKO, B. C. CIKODAvuseuseeiiiiiiisssssssssssssssssssssssitsnsssssnssnssssssssssssssnssnsssssnssnsonssnssnsonse 89

VETERINARY MEDICINE...ctttniiiiiiiiiiiiiiiiiiiiiiittiiiieiittctteietetetesacacscsescsssesssasssssssssnes 93

Jleski 0coONMBOCTI OpraHi3aMy Ta M’SICHI SIKOCTI CBHHEH BIATOJIBENBHHUX TPYI 3 Pi3HUM KOE(iliEHTOM
EMOILIIMHOCTI 33 MMPOMHUCIIOBOT TEXHOJIOT1T
A. O. Pewwemnur, C. B. JIGUMEP-MOCKATIOK .« vvureeiiiiiiiesssassassssssssssessssssssssssssssssssssssssssssssssssssses 93



Science and Education a New Dimension. Natural and Technical Sciences, VII(23), Issue: 193, 2019 Feb. www.seanewdim.com

SPORT

IlepeOynoBu B cUCTEeMi JMXAHHSI CIIOPTCMEHIB MPH aJaNTAIIl 10 CepeIHbOrIp’s

*B. M. Mawin', M. M. ®iginnos!, I'. B. Kinmenko?

'HamionamsHuii yHiBepCHTET (i3HYHOTO BUXOBAHHS 1 crIopTy YKpaiHu,
2Kuiscrkuii yHiBepcuTeT iM. Bopuca Ipindenka
*Corresponding author E-mail ilyin_nufvsu@ukr.net

Paper received 31.12.18; Revised 05.01.19; Accepted for publication 07.01.19.
https://doi.org/10.31174/SEND-NT2019-193VI1123-17

Anortanist. CraTTsi NpUCBSYEHA BUBYCHHIO OCOOMMBOCTEH (YHKIIOHYBaHHS CHCTEMH IMXAHHS 1 EHEpPreTHYHOTO MeTafomisMy y
CIIOPTCMEHIB IpH (i3NIHOMY HaBaHTaXKEHHI B Tporieci apanTanii 1o cepenHborip’s. O6crexeHo 12 criopTcMeHiB - OOpIIB Ha IOYaTKy i B
KiHIIl TpeHyBaibHOTO 300py B [Iprensopycci (2100 M H.p.M). JlocHimkyBami Ta30BHil CKIIa]] HOBITPS, IO BAAMXAETHCS, 1 aJIbBEOJISIPHOTO
TIOBITPS, JIETEHEBY BEHTWIIALLIIO 1 1i KOMIIOHEHTH B Iporieci poOOTH MOCTYIIOBO-3pOCTar0d0] HoTyxHOCTI Bif 50 0 250 Bt npotsirom 5 xB Ha
BEJIOEProMeTpi 1 B IMEpiof] BiOHOBICHHA. Po3paxoByBali BHECOK aepOOHMX 1 aHAepOOHHMX KOMIIOHEHTIB B €HEProoOMiH HpH poOOTi.
XapakTep 3MiH CIOKMBAaHHS KHCHIO MPH pOOOTi 1 BiTHOBIEGHHI Ha MOYAaTKy 1 B KIHII TPEHYBAJBHOIO 300py OyB CXOKHM, aje IMpH
MOBTOPHOMY OOCTE)KEHHI IIBUIKICTh IIEPEXiHUX MPOIECiB 3pOCia, KHUCHEBAa BapTiCTh POOOTH 3HM3MWIACA, IO CTajlO IPOSBOM
rinomeraboniuHoi mepeOynoBH eHeproodMiHy. BusBieHo, mo Ha mo4yarky poOoTH pisko 3HWKYeThbes PaO2 i 3menmryerscs PACO2, mo
CBITYMTB PO IMiABHIIECHHS TUY3iHHOI 31aTHOCTI JlereHb. B pe3ynbrari akTiBHOI afanranii mpu poOoTi 3pocTaia eeKTHBHICTh JIETCHEBOTO
ra3o00MiHy - 3MCHIIYBaBCS BEHTWIIAMiHHMN ekBiBaieHT 3a O2. [loka3zaHO, IO TO€IHAHWA BIUIMB TiMOOAPUYHOI TIMOKCIi 1 TIMOKCIi
HABAHTXKXEHHS PO3IIMPIOE (YHKIIOHATBHI MOXJIMBOCTI OpraHi3My, a TPEHYBAJIbHHH €(EeKT TOCATAEThCS 3a PAXyHOK PEMOIEIFOBAHHS
EHEPreTUYHNX PECYPCiB.

Knrouosi cnoea: aoanmayis, @isuyna poboma, 306HIUWHE OUXAHHA, 2A3000MiH, 2inomemabonizM, aepoOHUll i aHaepoOHULl OOMIH, ,
CnopmcmeHr, cepeoHbozIp .

IToctanoBka mpoOjgemu. Bimomo, 10 TpoBeNeHHA  NPHUBEACHHSAM OTPHMAaHUX 3HA4Y€Hb /0 CTAHJAPTHUX YMOB
TpeHyBaJbHUX 300piB B Topax BHUKOpHUCTOBYeThc B (STPD), merenesi obcsru - no ymoB tina (BTPS). KinpkicHO
MITOTOBII CIIOPTCMEHIB SK ONMH 3 aKTHBHUX YMHHHUKIB  OIIIHIOBAIM BHECOK acpoOHUX 1 aHAaepoOOHMX JKEpel B
MIBUINCHHS Tpane3gatHocti [1], ommak  Qi3ionoriuHi  eHeprooOMiH IpH M'S30BOI AiSUTEHOCTI [3].
MEXaHI3MH BIUIMBY TipCHKOrO KJIIMaTy Ha OPraHi3M CIOPTC- CratucTi4Hy OOpOOKY pe3yibTaTiB  MPOBOAWIN  C
MEHIB, Y SIKHX aepoOHa IMpare3qaTHICTh He € MPOBIITHO, 10  BUKOpUCTaHHSAM mnporpamHoro makery SPSS 21.0 (IBM) i
[MX Tip 3aHINATHCS MATOBHBYCHUMH 1 cymepewruBumu  makety Microsoft Exel.
[7, 10,14]. TIpote, TpeHepu TUX BHAIB CIOPTY, B SKHX Pesysnibrarn g0ciiTkeHb Ta iX 00roBopeHHs.. AHaii3
Npale3IaTHICTh He 3aJISKHUTh BiJl YUCTO aepOOHOTO MeTa00o-  MOKAa3HWKIB (PYHKIIT 30BHINIHBOTO IMXaHHS NpH (i3H4HIN
J3MY, TakoX poOJIATH CIPOOU NPOBEJEHHS TPEHYBAJbHMX  pOOOTI B IIOYATKOBHMIA Nepio nepedyBaHHs B Topax MoKas3as,
300piB B YMOBaX CEpeIHBOTIP's, OaXKaroun OTpUMar mo3u- 1o crnokuBaHHL Oz (VO2) mpu poOoTi 3HAYHO 30UTHITY-
TUBHHUI €(eKT B MMOAANBIIII CIIOPTUBHIN Pe3yTBTaTHBHOCTI,  BaJOCS B MEPiofl BIPALLOBYBAaHHS, MOTIM 3POCTAHHS YIIOBi-
HaWJacTille TPYHTYIOUUCH Ha MPUHIHIT «know howy. JBHIOBANIOCS. AHAQJIOTIYHHI XapakTep 3MiH CIOCTEpiraBcs
Buxomsau 3 1p0T0, METOI0 JTAHOTO NIOCHTIDKEHHS Oyllo TP MOBTOPHOMY OOCTEXEHHI, MPOTE MIBHIKICTH IMEpeXil-
BUBUCHHSI  0OCOONMMBOCTEH  (PyHKIIOHYBaHHS ~CHCTEMHM  HOTO Iporecy 3pocia, a VO cramo OuTbII €KOHOMHHM.
JIMXaHHS y CIIOPTCMEHIB 1 3MiH eHepreTHaHOro MerabomisMy  OCTaHHE CBITYUTH MPO 3HIDKCHHS KHCHEBOi BapTOCTI
npu poOoTI aepoOHO-aHAepOOHOTO XapakTepy Ha modar- — poOOTH B pe3ysbTari akTUBHOI ajjanraiiii B ropax.
KOBOMY 1 KIHILIEBOMY eTanax TPUTH)KHEBOrO nepeOyBaHHS B 3aranpHuil  xapaktep 3MmiH VO2 1 BupinenHs CO2
ropax. (VCO2) B nuHaMili poOOTH 1 BiJHOBIIEHHS OyB Pi3HUM IIpH
Metonu i opranizamisi nocJtizkenb. B oOcTexeHHi B3s-  mepiioMy 1 apyromy obcrexennsx (puc.l). Tak, micms
JM y4acTh 12 cropTcMeHiB 3 BUIbHOT OOpOTHOH, sIKI B JiTHIH  mepei3ny B ropu Oyino 3adikcoBaHo BinctaBanus VCO; Bif
TIEPioJ1 TIPOTSTOM TPHOX THIKHIB MepedyBajiy Ha HapdasbHO -  VOz B nporieci poOoTH, NOTIM - HOTo NMepeBHIIEHHS B IIEPioj
TpeHyBaJbHOMY 300pi B cepenuporip (2100-2300 M H.p.M.).  BigHOBIEHHsA. Taka IWHAMiKa Ta3000MiHY XapaKTepH3ye
CroprcMern o0cTexxyBaiicst Ha 6a3i EnpOpychkoi Memuko-  3MimIaHuid  aepoOHO-aHaepOOHWIA XapakTep MeTaOOIIuYHIX
6iosorivHoO1 cTaHIii Mi>KHapOIHOTO IEHTPY aCTPOHOMIYHHAX — TIPOIIECIB: IMOCTYIIOBE BHUYCPIIAHHS OKUCITIOBATLHHUX IIPOIIE-
1 MenKo-exonoriyHux gociimkess HAH VYkpainu (Ilpuens-  ciB mpu 3pocTaiodoMy HaBaHTa)KEHHI 1 SIBHE HAKOIMYECHHS
Opyccs, Bucota 2100 M H.p.M.) Ha IOYarky i B KiHII  NPOAYKTIB MeTaOoii3My, IO TIPOSBIJIOCS B  TIEpioxn

TPEHYBaJIBLHOTO 300DY. BiJTHOBJICHHSI.

®izpgHa poOOTa TOCTYHNOBO-3pOCTAIOYO] IMOTYXKHOCTI B aneBeosiprOMY HOBITPI IPH TOYATKOBOMY OOCTEKEHHI
(Bim 50 g0 250 BTt) MozmemroBamacs 3a JIOTIOMOTOKO  TPOTSTOM TIEPIIOT XBWIMHH POOOTH BimOyBanocs piske
BEJIOEPTOMETPA 32 HACTYITHOIO CXEMOFO OOCTeKEHHS: 5 XB -  TAMIHHS MapIiabHOTO THCKY KHUCHIO (PAO2) 3 101 10 72 MM

BUXiTHUH CTaH, 5 XB - HaBaHTaXEHHS, 10 XB - BITHOBIEHHA.  PT. CT. 1 3HAYHE MiBUIICHHA NapLiaJbHOTO THCKY BYIJIEKHU-
la3oBWid CKJIag BOMXYBAaHOTO, BHAMXYBaHOTO 1 ambBeo-  cioro rasy (PACOo) 3 33 - no 54 mm pt ct. (puc.2), B KiHII
JSIPHOTO TIOBITPSI BM3HAYaJM 3a JIOTIOMOTOI0 Mac-CIIEKTpO-  TPEHYBAJBHOTIO 300pY Aiara3oH TakuX 3MiH OyB MEHIIINM.

rpada MX 6202 (YkpaiHa), JereHeBy BEHTHIIILIIIO — BOJIIO- VY mepion BIIpanbOBYBaHHS IPU HEPIIOMY OOCTEXEHHI
Mmerpa 45084 (Himeuunna). ['a3000MiH po3paxoBYBaIM 3  CIIOCTEPITajlocsi €KCIIOHEHIIabHE HAPOCTAHHS XBHJIMHHOTO

69



00’emy muxanns Ve (puc.3) nopsiz 3 napajenbHIM 3pocTaH-
HSIM aJIbBEOJISIPHOT BEHTHIIALI].

MIL'XB

2520
2020
1520
1020
oL |
20
BHX. CTaH BHX.cTaH 35 XB.pod. 5xB.pob. 5xB. 5 XB.
(1) (2) (1) (2) Bimn. (1) BinoH. (2)

Puc. 1. Crioxusanns Oz (0)ta Buainerns CO2(m) Ha MOYaTKOBOMY
(1) 1 3axmo4yHOMY (2) eramnax repeOyBaHHS B Topax

B mpomeci npomorkeHHsT poOOTH, 1 0cOOIHMBO, B TIEPiox
BiHOBITeHHS, PAO> OCTYIIO0BO 3pOCTaB 10 3Ha4YeHb CIIOKOIO,
a PACO; - 3HIKyBaBCS HaBiTh O 3HAUYCHb HIDKYE BUXITHUX.
XapakTep TakuX 3MiH Ha TI04aTKy poOOTH MIr CBIIYUTH IPO
pi3ke MiZBMINEHHS MU(Yy3iHHOT 30aTHOCTI JereHsb sk w1 O
tak 1 CO». ITloniOHumit edexr BinOyBaeTbcs 1 Ha PIBHUHI,

TUIBKY CTYMiHb HOTO BUPA3HOCTI 3HAYHO MEHIIN [4].
Pacop. MM pT €T Paoy, MM pT CT
60 120

55
50

110
100
45
40
35

90
80
70
60
50

40
5 XB.

30
25
20

Bux. ctan

3

4 3 4

PobGota Binnornenms
Puc. 2. Iapuiansni Tacku Oz 1 CO2 B aIbBe0SsIpHOMY MOBITPi (W)

Ha mouarkoBomy (1) 1 3aKmounomy (2) eramax nepeOyBaHHs B ropax

ITicnst aganranii Takoi mapajaeabHOCTI He OyJI0, o MOXKe
MOSICHIOBATHCST  3MCHILCHHSIM  (Di3i0JIOTIYHOTO  MEpPTBOTO
JINXaJBHOTO TIPOCTOPY 1 CBIAYMTH TPO IiABUINCHHS e(eK-
THUBHOCTI JIeTeHEeBOTO Ta3000MiHy. ToOTO, TPUTHIKHEBE TIEpe-
OyBaHHS CIIOPTCMCHIB B CEpeIHBOTIPT XapaKTepu3yBaIocs
3HAYHOIO ONTUMI3ali€l0 (yHKIIT 30BHINIHBOIO JUXaHHS.
Ipo 1me TakoX CBIAUIIO 3MCHIICHHS BEHTHIIIHHOTO
ekBiBasieHTy 3a O2 (puc.4).

VE, MI/XB

50000,00
45000,00
40000,00
35000,00
30000,00
25000,00
20000,00
15000,00
10000,00
5000,00
0,00

Bux. ctan 1 XB

2

3 4 5 1 2 3 4 5

Puc. 3. XBrmHHMIA 00°€M TMXaHHs Ha oyarkoBomy (1) i
3aKIIIOYHOMY (2) erarax repeOyBaHHS B TOpax

Bimwomennss Va/VE K Tpu  TepuioMy, TaKk 1 TpH
MIOBTOPHOMY OOCTE)XEHHI Ha IOYaTKy HABAaHTAKEHHS Pi3KO
3poctano i 30epirasiocs TakuMm 10 KiHg (puc.5). Bimpm
BUCOKMH 3pICT albBEOJSIPHOT BEHTWIILISI Ha MOYATKy
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poboTH B ropax MpU3BOAMTH O pi3koro BumuBanHHsi CO2
[9], mpu 1pomy Haxmn rpadika 3aJIEKHOCTI JIET€HEBOI
BeHTWIALIT Bim mBuakocTi BuavieHHs CO2 B ropax
3MiHIOETBCS  [2], BinOyBaeTbesi mepeOyoBa — perysiii
JIMXaHHsI, B PE3YyJIBTaTi YOTO 3p0CTae BUKOPUCTAHHS KHUCHIO B
nerensix [5]. ToGro, 36inbmenns BigHommeHus Va/Ve mpu
poboTi B yMOBax TIIOKCHYHOI TiMOKCii HEOOXITHO B MEPIILY
Yepry He TUIBKH [UI Toro, o0 30impmmTH PO,, ane 1 nms
TOro, 1100 3a0e3MeYNTH HaIXOMKEHHS He00XiIHOT KITBKOCTL
KHCHIO B JIbBEOJTHL.

VE, yM. 011
45,00
40,00
35,00
30,00
25,00
20,00
15,00
10,00

5,00

0,00
Bux. cTan

1 2 3 XB.

PoGota

4 5 1 2 3

BinnoBneHHA
Puc. 4. Bentunsaniiianii exsiBaneHT 3a Oz Ha mogatkoBomy (1) 1
3aKIIFOYHOMY (2) eTamax nepeOyBaHHS B TOpax

4 5

Va/VE, ym. o1
0,95

0,90
0,85
0,80
0,75

0,70

0,65

0,60

Bux. ctan

1 2 3 4 5 1 2 3 4 5

Puc. 5. Bimsorenns Va/VE Ha mogarkoBomy (1) 1 3akmrounomy (2)
eramax nepeOyBaHHS B TOpax

Takoxx BiOMO, 1110 MpH TepeOyBaHHI B TOopax peduiek-
TOPHO MiJIBUILYETHCSI TOHYC CYIMH B MaJoOMy KOJi KPOBOO-
o6iry [9,10], Tomy mpu poOOTi MOJOJAHHSIM TAKOrO CTaHy
MO)Ke OyTH BCHO3HHIA TilEpKAHIYHAN CTUMYJ, 1m0 (op-
MYETBCSI, SIKHH TIPU3BOAUTH JI0 PO3CIIA0JICHHS CY/IUH JIETEHIB
1 TAKUM YHMHOM CIIpHs€ 30UTBIICHHIO 00'EMHOTO KPOBOTOKY,
TIONINIICHHIO TUQY3ii Tra3iB B JETeHsX i, BIAMOBIIHO, MiBH-
ILIEHHIO IBUAKOCTI TpaHcnopty Oz apTepianbHOI0 KPOB'IO.

XapakTepHOI OCOONMBICTIO 3MiH (PYHKITIOHYBaHHS CHIC-
TEeMH JIMXaHHS B IIEPiOf BIAHOBIECHHS € MPAKTUYHO TOBHE
BIJTHOBJICHHsI TIATEPHY JIMXaHHS, MMPO LIO0 CBIIYMJIA HOpMa-
mizatist konuenTpatiii O2 i CO2 B aJIbBEOISIPHOMY TIOBITPI.

BinbIn BHCOKE, B MOPIBHSHHI 31 CIIOKOEM, BiTHOIICHHS B
niepion BizHOBIEHHS VA/VE TOGIYHO MO0 CBiMUHUTH PO
iJIBUILICHHS] TOHYCY OpoHxioa [7]. I Xo4a dakT migBuieHHs
VA/VE posmisiaeteest  QizionoraMu 1 KIHHIIMCTAME  SIK
TIO3UTHBHMI (DAKTOP, IO XapaKTepHu3ye eKOHOMizalito (QyH-
KIIi1 30BHIITHHOTO JUXaHHS, BiH IPH POOOTI MOXKE CBiTUHTH
PO TPaHUYHE BUKOPUCTAaHHI PE3EPBHUX MOXKIMBOCTEH 30B-
HilrHBOTO AuxaHHs [13].

TkaHWHHA TINOKCisA, 110 BWHUKAE TPH  M'SI30BOI
TUSUTBHOCTI, € TTYCKOBHM MEXaHi3MOM JJIS1 BKITFOUSHHSI IiJIOTO
KackaJy KIITHHHOTO PEMOJENIOBAHHS: TOSBM HOBUX BH/IIB
MiToxoHApiH 1 OinkiB [11], akTWBamii HOBHMX TeHIB, MIO
KOMITeHCYIOTh Hemomik O2 MiIBUIICHHAM aHaepOoOHOTO
obomiHy [8,12]. ¥V TipchKMX yMOBaxX IEpBHHHA TKAHHMHHA



TIMOKCis (TIMOKCIS HaBaHTAXEHHS [5]), IO pPO3BUBAETHCS B
Ppe3ynbTaTi MoCHIeHOro pH podoTi BuTpadeHHs O; B M'3ax,
MIOCHITIOETBCSI OOMEKEHHSIM MOXKJIMBOCTEH KHCHEBO-TPAHC-
TIOPTHOI CUCTEMH OpraHi3My B Pe3yJbTari TilOKCHYHOT TiMo-
kcii. CaMe CrHoydeHHs! LUX JBOX BIUIMBIB 1 3[iHCHIOE Tpe-
HYIOUHH Qizionoriaanii eext — po3mmpeHHs (yHKITIOHAb-
HUX MOXKJIMBOCTEH OpraHi3Ma JI0 CIOPTHBHOI TisTEHOCTI.

TakuM 4MHOM MOXKHA KOHCTATyBaTH, IO TPHOXTIDKHEBE
TpPEeHyBaHHA CIOPTCMEHIB B CEPEHHBOTIPT MPHBEIO 10
eKOHOMi3amil (YHKII CHCTeMH IHUXaHHA TPH M'S30Biit
ISUTBHOCTI,  PO3BHTKY  TilOMETaOONIYHMX  peaKIii,
PO3IIUPEHHIO, KPiM aepOOHOTO EHEProoOMiHY, i aHACPOOHUX
MEXaHI3MiB, 1110 B IIJIOMY 3a0€3ME€YMIIO CTIHKICTh 10 TiMOKCIi
1 IEPEeHOCHUMICTh (DI3MYHMX HAaBaHTa)KESHb.

[TigTBEpXKIEHHSM  TaKOro  CTBEPDKEHHS  3'IBHIINCS
pe3yNbTaTH TPOBEACHOTO HAMH aHAI3y 3MiH METaOOJIIYHOT
CTPYKTYypPH CHEPICTUYHOIO OOMIHY y OOCTEIKEHHX CIOPTC-
MeHIB 1IpH (Bi3MIHOMY HaBaHTaXEHHI. Tak, SKIIO Tpw Tiep-
oMy OOCTEXEHHI, MOYMHAIOUM 3 2-i XBWJIMHH POOOTH,
BiTHOIICHHS BKJIaly acpOOHUX i aHAepOOHMX KOMITOHECHTIB B
eHeprooOMiH Oyrmo mpubim3HO omHakoBuM (50/50), To mpu
MIOBTOPHOMY - BOHO Ha 5-7% 3MicTHOCS B Oik aHaepoOHOTO
obMminy (puc. 6). B miteparypi € BkasiBku [12] Ha Te, 110
30UIBIICHHS KPOBOTOKY Yepe3 MpaIforodi M'si3d, cepre i
magpparmy mpu MSI30BiM JSUIBHOCTI B YMOBAxX TilOKCIT
CYIIPOBOIXKYETBCS OUIBII PI3KUM, HDK NPH HOPMAJIbHOMY
PO, y BauxyBaHOMy NOBITpi, HOTO 3HIKCHHSM 4Yepe3
OpraHH IUTYHKOBO-KHIIIKOBOTO TPAKTY, IIEYiHKY 1 HUDKH.

3naBanocs 0, TAKKH PO3MOALT € OTYKHHM KOMIICHCATO-
PHAM MEXaHi3MOM, CIIPSIMOBAHMM Ha 301IBIIICHHS IIIBHIKOC-
Ti noctaBku O2 0 MpPALFOIOYHMX TKAHWH, IIPOTE BOHO MAe€ i
CBOI HETaTHBHI CTOPOHH. B pe3yibrari 0OMeXeHHs KPOBOTO-
Ky 4depe3 IeUiHKY i HUPKH B 3HAYHIH Mipi 3HIKYETHCS [IIBH-
JKICTh YTHJIi3awii B MPAIFOIOYNX M's3aX MOJIOYHOI KHCJIOTH,
1[0 YTBOPIOETHCS, B KPOBI 30UIBIIYETHCS KOHIICHTPAIIS 10HIB
BOJIHIO, 3CYBAEThCSl KMCIIOTHO-TY)KHHH CTaH B M'A3axX 1 KpOBi
i opytIyroThest yMoBu unst yremizarii Oz [5]. Skio Bpaxy-

Science and Education a New Dimension. Natural and Technical Sciences, VII(23), Issue: 193, 2019 Feb. www.seanewdim.com

BaTH, 1110 B TOpax B 30POBOMY OpraHi3Mi B CIIOKOI CriocTepi-
TaeThCsl TA30BUI aJIKaJI03, BUKIMKAHUN MOCHICHHSIM (yHK-
il 30BHINIHBOIO JIMXaHHS 1 PO3BUTKOM TilOKAIHIi, MpU
LIbOMY MOCHUJIEHO BUMHBAIOThCA HUpKamu nyru [13], 3men-
LIYETHCSI EMHICTH OikapOoHaTHOro pe3epsy. Lle npusBoauTH
JI0 TOTO, IO MPU M'S30BIM HisUTFHOCTI MOTIpIIyETHCS 3AaT-
HICTh HUPOK 1 MEYiHKN YTUITI3yBaTH MOJIOUHY KHCIIOTY. Tak
BiZoMo, 110 Ha BuCOTi 1700 M H.p.M. TiCIs HaBaHTAKCHHS
BMICT JIaKTaTy B KPOBi BHSBIIIETHCS 3HAYHO BHIIWM, HDK Ha
piBHI MOp# [6]. AHaNOTIUHI pe3yibTaTy Oyl OTPHMaHi i Ha
6utpmmx BucoTax (2100 13500 m H.p.M.) [5].
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Puc. 6. BinHonieHHs acpoOHUX Ta aHACPOOHUX KOMIIOHCHTIB B
eHeprooOMiHi Ha rouarky (A) Ta B kiHui (B) nepeGyBaHus B ropax

XB

BucHoBok. B pe3ynprari mepeOyBaHHS CIOPTCMEHIB-
OopIIiB Ha TpeHyBaJbHOMY 300pi B cepemHporipi B opra-
Hi3Mi TIpr poOOTi BiIOYITHCS HACTYITHI MO3UTHBHI (DYHKIIIO-
HallbHI 3MiHH, IO XapaKTepPH3YIOTh TiOMETa0oIiuecKiit
edekT: OBl EKOHOMHOIO cTajia (DYHKINS 30BHIIIHBOTO
JIMXaHHs1, 3HU3UBCSI BIJHOCHUI BHECOK B 3arajbHy CHCTEMY
€Hepro3ade3neueHHsT OpraHi3My acpoOHOr0 KOMIIOHCHTa Ha
TITi 3pOCTaHHs aHACPOOHOTO, IMiMBHUIIMIACS CTIHKICTh SK J0
MIOKCUYHOI TIMOKCIl Tak 1 0 TiMOKCii HaBaHTaXXEHHs, IO
BaXXJIMBO JIJISI CTIOPTUBHOT PE3Y/IbTaTUBHOCTI.
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Adjustments in the respiratory system of athletes when adapting to the middle mountains
V. N. llin, M. M. Filippov, G. V. Klymenko
Abstract. The article is dedicated to study features of the respiratory system function and energy metabolism changes in athletes at loading
during middle altitude adaptation. Tvelwe athletes - wrestlers were investigated at the beginning and at the end of training camps in Elbrus
region (2100 m asl). Gas exchange and pulmonary ventilation in athletes were registered during bicycle ergometer loading of stepwise
increasing power (50 to 250 watts for 5 min) and in the recovery period (10 min). The contribution of aerobic and anaerobic components in
the energy metabolism during exercises was calculated. Statistical analysis was performed using software package SPSS 21.0 (IBM) and
Microsoft Excel 2010. The changes in oxygen consumption during exercise loading and recovery at the beginning and at the end of the
training camps were similar, but the re-testing showed increased rate of transient processes, and decreased oxygen cost of the work that
evidenced hypometabolic rebuilding of energy metabolism. It was revealed that at the beginning of exercise dramatically decreased PA°? and
attenuated PACO2 indicating the rise of lung diffusion capacity. As a result of the active adaptation, at exercise loading the efficiency of
pulmonary gas exchange was raised due to decreased O2 ventilation equivalent. It was shown that the combined effect of hypobaric hypoxia
and loading hypoxia extends the functionality of the body, and the training effects are achieved due to the rebuilding of energy resources.
Keywords: adaptation, physical work, external respiration, gas exchange, aerobic and anaerobic metabolism, athletes, middle
mountains.
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