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PE®EPAT

JuniiomHuas paborta conepxut 56 ctpanui, 20 Tabmun, 12 pucynkos u 41
WCTOYHHK, U3 HUX 9 MHOCTPAHHBIX U 32 OTEYECTBEHHBIX.

KintoueBble  cinoBa:  6Hewinee  Ovixamue,  SUNOKCUS,  SUNEPKANHUA,
cnupomempusi, NYIbCOKCUMempUsl, @QYHKYUOHAIbHbIE NpOObl,  ObIXAMENbHbLLL
mpeHaxcep Pponosa, nokazamenu HeuIHe20 ObIXAHUSL.

JlunimomHast pabota BbINOJIHEHA Ha 0aze Ouosiormdeckoro daxkynprera bI'Y.
N3mepenne mokasaTeredl BHELIHEro JbIXaHUs MPOU3BOAMIOCH y 20 CTYyAEHTOB,
KOTOpbIe ObLIM pasieieHbl Ha 2 rpynmbl. OgHa rpymnma mnpogoikuteasHo (1,5
MecsIla) HWCIOJb30Balia JAbIXaTelbHbIA TpeHaxkep dposjioBa, BTOpas rpymnmna —
KOHTPOJIbHAS.

Lenbto  aumioMHOM  pabOThI  SIBASIETCS  WM3yYe€HHE  OCOOCHHOCTEH
IbIXaTeTbHOW  CHUCTEMBI TpH  (PU3MOJIOTUYECKUX  YCIOBUSAX THUIOKCHUH U
TUTIEPKAITHHUH.

bbutn mocTaBiieHsbl CIEAYIONIME 3a/1a4H:

1. OnpenenuTh COCTOSIHUE JBIXaTEIbHOM CHUCTEMBI CTYJACHTOB C
MTOMOIIIIO CITMPOMETPHHU.

2. OnpenenuTsb ASHUCTBHUE IBIXaTEIBHBIX TPEHUPOBOK, C UCTIOJIb30BAaHUEM
IBIXaTeIbHOI0 TpeHaxkepa PpoiioBa, Ha MOKA3aTEIN BHEITHETO JIBIXaHUS.

Pe3ynbTaThl HMCClEIOBAHUI: YCTAHOBIEHO, YTO NpPH NEPBOM HU3MEPEHUU
NOKa3aTesieil BHEIIHETrO AbIXaHUs B ABYX IpyINax, Takue nokazarenu kak KEJL,
1O, MO/, POBsin, POBa, Y/l cOOTBETCTBOBAJIM HOPMAJIbHOMY 3HAUYC€HUIO. Takou
nokazatenb kak @XKEJI 6p11 nmoBeiien. Coxepkanne CO, B apTepuaIbHON KPOBU
OBLJIO 3HAYUTENBHO TOHIKEHO. [loka3aTenb HACBHINIEHHS apTepUaTbHON KpPOBH
KHCIIOPOJIOM  COOTBETCTBOBAJI ~ IOKa3aTeNl0 3A0poBoro 4yenoseka. Ilocie
IPOBEACHUSL [IbIXaTEIbHBIX TPEHUPOBOK B rpymme 1, MOKa3aTeld BHEIIHETO
neixanus: JKEJI, J1O, MO/, POswin, POBa, ®XEJI, IIOCsein, MBJI -
yIy4YIIWINCh, pa3HULIA MOATBepxkaaercs naocroBepHo. Conepxanue CO; B
apTepuaibHOM KpPOBM 3HAYUTEIBHO NPUONM3WIOCH K HOpMe. M3MeHeHus B
pe3ynbratax GyHKIIMOHAIBHBIX MPO0: YBEIHUMUIIOCH BpEMS 3aJICPKKHU JIbIXaHUS Ha
Boxe W Bbioxe, 3HaueHue JKEJI mociie mo3mpoBaHHON (Pu3MUecKod Harpys3KH
CTaJ0 YMEHbIIAThCS MeHee ueM Ha 15%.

O6macTb TNPUMEHEHHUA: OIEHKAa COCTOSHUSA JIbIXaTE€IbHOM CHCTEMBI.
Hcnonp3oBanue apixaTeabHOro TpeHaxepa dponoBa oka3bIBaeT MOJIOKHUTEIBHOE
BO3JICIICTBHE HA OPraHM3M YeJ0BEKa: TPEHUPOBKA MBIIII, TPUHUMAIOUIUX y4aCTHE
B TMPOIIECCE JBIXaHMs, YyaydllieHue 0OMEHa BEIIECTB B PEKUME «aIanTalliOHHOTO
JBIXaHUS», 00€CTIEUNBAIONIETO PA3BUTHE AN TUBHBIX (PU3UOJIOTHISCKUX PEAKIIHHA
OopraHusMa.



PODEPAT

JpinnomHas mpata yrpeiviiBae 56 craponak, 20 tabmin, 12 mantonkay 1 41
KPBIHIILY, 3 1X 9 3aMeXHbIi 1 32 ailubIHHBIX.

KitouaBblsi CIIOBBI: 3HEIIHSE AbIXaHHE, CIIpaMETpbls, MYJIbCAKCIMETpPhIA,
(YHKUBISTHANBHBIA TPOOBI, AbIXaJbHBI TpaHaXop DpanoBa, maka3ublKi 3HELIHATA
JbIXaHHS.

JlpituioMHast Tiparia BbIkaHaHa Ha 0Oase Oisutariunara QakynetaTta BJIY.
BreimsipaHHE maka3zublkay 3HELIHATa JAbIXaHHsS BblpaOisuiacs ¥ 20 cTynsHTay, AKis
ObLI1 maa3essiHblg Ha 2 rpynbl. AfHa rpyna npaugria (1,5 Mmecsia) kapbeicTanacs
JBIXaIbHBIM TpaHAXKOpaMm DpasnoBa, Ipyras rpyna — KaHTPOJIbHAas.

Mbraii  apllloMHa  mpanbl  3'Ayisenua  BbIBy4YSHHE —acaliiBacusy
JbIXanbHa CiCTAMBI IPbI (DI31IATTYHBIX YMOBAX T1MaKCIl 1 FIIEpKaIHil.

bt mactayneHsl HACTYIHBIS 3a7a4bl:

1. Bsei3Haublllb CTaH JAbIXAJIbHAM CICTAMBI CTYADHTal 3 Janmamorai
CHIpaMeTphbIi.
2.  BbI3Haublllb J[3€STHHE JBIXAJBHBIX TPAHIPOBAK, 3 BBIKAPHICTAHHEM

IpIXajgbHara TpaHaxopa dpanosa, Ha MaKa3yubIKi 3HENTHATA JTBIXaHHS.

BriHiKI facnmenaBaHHSY: YCTaHOYJIEHA, INTO TPl TEPIIbIM BBIMSPIHHI
naka3uyblkay 3HEINIHSTa JIbIXaHHA ¥V ABYX rpymax, Takis makaszubiki JKEJI, JIA,
XA/l, PABwin, PAyn, U/l annaBsgan HapManbHaMy 3HauUdHHIO. Taki makaszubIkK s
®XEJI 651y 3BbIT HOpMBL. YTphiMaHnHe CO; y apTIphisuIbHAN KPBIB1 OBLIO 3HAYHA
naHbKaHa.

[laka3yblk HACBIUSPHHSA aPTIPBIUIBHAM KpBIBI  Kiciaapodam ajamaBsiiay
nakas3ydbIKy 37apoBara yanaBeka. llacnis mpaBsa3eHHs IbIXalbHBIX TPIHIPOBAK ¥
rpyne 1, maka3uwiki 3HemHsra napixaHHs: JKEJI, A, XAJl, PABwein, PAyn,
[TAXBb11, MBJI — manenmpLTics, po3Hila ManBsApHKacIa MIyHa. Y TphIMaHHE
CO; y apTapbisiiibHail KpbIBI 3HaYHA HAOMI3UIACsAd /1a HOPMBI. 3MEHBI ¥ BBIHIKAX
GYHKIBITHATBHBIX TPo0ay: MaBsUIYbIYCsl Yac 3aTPBIMKI JBIXaHHs, SSH Ha YIBIXY,
Tak 1 Ha BeIABIXY; 3HaudHHE JKEJI macnsa nasipaBannail ¢iziuHail Harpyski crana
3MSHINALIA MEHIT Y6IM Ha 15%.

Bobnacup y>XpIBaHHSI: allPHKAa CTaHy JbIXajbHail cicTOMbI. BhikapbicTaHHE
IpIxanbHara TpaHaxkopa dpanoBa aka3zBae cTaHoyYae Y3A3€sIHHE Ha apra”izMm
YaJlaBeKa: TPIHIPOYKI MBI, $AKiS MPBIMAIONG Y3 Yy Tpamdce IbIXaHHA,
majeniianae aOMEHy pauYblBay y pPIKbIME “afaniplifHara IbIXaHHS , SKOE
3a0screuBae pasBilllle aIanThIYHBIX (PI31sUTariaHBIX PIAKIIBIN apraHizMa.



ABSTRACT

The thesis contains 56 pages, 20 tables, 12 figures and 41 sources, of which
9 are foreign and 32 are domestic.

Key words: external respiration, hypoxia, hypercapnia, spirometry, pulse
oximetry, functional tests, Frolov breathing simulator, indicators of external
respiration.

Thesis was performed on the basis of the Faculty of Biology of BSU.
External respiration was measured in 20 students who were divided into 2 groups.
One group for a long time (1.5 months) used the Frolov breathing simulator, the
second group - the control.

The aim of the thesis is to study the characteristics of the respiratory system
under physiological conditions of hypoxia and hypercapnia.

The following tasks were set:

1. Determine the state of the respiratory system of students using spirometry.

2. To determine the effect of respiratory training, using the Frolov breathing
simulator, on the indicators of external respiration.

Research results: it was found that during the first measurement of external
respiration in two groups, such indicators as VC, DO, MOD, Rovyd, Rovd, BH
corresponded to the normal value. Such an indicator as FVC was increased. The
CO2 content in arterial blood was significantly reduced. The arterial blood oxygen
saturation rate corresponded to that of a healthy person. After conducting
respiratory training in group 1, the indicators of external respiration: VC, DO,
MOD, ROvid, Rovd, FVC, POSvid, MVL improved, the difference is confirmed
reliably. The CO2 content in arterial blood is much closer to normal. Changes in
the results of functional tests: the time for holding the breath on inhalation and
exhalation increased, the value of VC after dosed physical activity began to
decrease by less than 15%.

Scope: assessment of the state of the respiratory system Using the Frolov
breathing simulator has a positive effect on the human body: training the muscles
involved in the breathing process, improving metabolism in the “adaptive
breathing” mode, which ensures the development of adaptive physiological
reactions of the body.



