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BBICOKOTOYHOM amnmaparypor Jisi U3YYCHHUS KHUHEMATHYECKUX XAPAKTEPUCTUK H
MOIIHBIM KOMIIBIOTEPOM, MO3BOJSAIOT IOJIYy4YaTh U AHAIM3UPOBATH XAPAKTEPUCTUKHU
ONOPHBIX B3aUMOJECMCTBUM NPAKTUYECKHM OHJIAMH B PEXKUME  BBINOJIHEHUS
COPEBHOBATEIIBHOTO YIIPAKHEHMUS.

2. llonyyennas wuHpopmanuss O OHOMEXAaHMUECKUX  XapaKTEPUCTUKAX
B3aUMOJICHCTBHS CIIOPTCMEHA C OMNOPOW SBJISIETCS OCHOBOM Uil moadopa WIH
pa3pabOTKH HOBBIX TPEHUPOBOYHBIX CPEJICTB.

3. Bo3MOXXHOCTh HUCHOJIb30BAHUS KOMILJIEKCOB JTAHAMOMETPUYECKUX
m1aTdhopM IIPU IPOBEACHUN COPEBHOBAHUHN BHICOKOT'O YPOBHS CBsI3aHA C TTOJTyYE€HUEM
paspenieHus: oT MeKIyHapoaHOU (peneparuu JIerKon aTaeTHKA
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VJIK 613.72

HEMEJIUKAMEHTO3HBIE CPEJCTBA TPEHUPOBKH JIBIXATEJBHOM
CUCTEMBI: THANBU Y AJIBHBIE JIBIXATEJIBHBIE TPEHAKEPDBI

ko b.A., a-p 61o. HayK, KaHJI. TIe]l. HayK
«Accoyuayua buomexanuxoe Cnopmay, Mockea, Poccus,
«Accoyuayua Cnopmusnozo Hnsxcunupuneay, Mockea, Poccus,
000 «Cnopm Texnonooacu», Mockea, Poccus

B mHactosimiee Bpemss B MpakTUKE MOATOTOBKU CHOPTCMEHOB MOSBIISIOTCS
HETPAJULMOHHbIE, paHEe HE UCHOJIb3YIOIIHeCs B JaHHOM BHUJE CIOPTa, YCTPOUCTBA,
MO3ULIUOHUPYIOIINE Ce0sl KaK «UHAUBUAYAIbHbBIE JbIXaTenbHble TpeHaxepsy (UAT
win TpeHaxepsl). HeoOXoaMMOCTh MCIOJIB30BAaHUSI TAKUX YCTPOWCTB B NPAKTUKE
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MOJITOTOBKU CIIOPTCMEHOB M, CJIEAOBATEIbHO, pa3pabOTKU TaKUX YCTPOWUCTB, ObLIA
chopmynupoBana MexayHaponHoit Accornuanuerr CroptuBHoro HWHXuHUpUHTA
(ISEA) B 2001-2005 romax [5-7, 10, 14, 23]. DTu yCTpOWCTBa JIOJKHBI
CIIOCOOCTBOBATh COBEPIIEHCTBOBAHUIO OMPEAEIEHHBIX KayeCTB WJIM CIHOCOOHOCTEH
CIIOPTCMEHA, TO €CTh TNOBBIMATh 3PEGEKTUBHOCTH Mpolecca MOATOTOBKHU
CIIOPTCMEHOB. BMmecte ¢ TeM, MHOTME YyCTpPOICTBa, MO3UIMOHHUPYIOIIUE CeOs Kak
UT/l, He pemaroT BBIINIENEPEUYUCICHHBIX 3a7a4, W, CIIEIOBATEIIbHO, HE SIBISIOTCS
CpeliCTBaMH TPEHUPOBKH CIIOPTCMEHOB. [10aTOMy Ha3pena He0OX0JUMOCTh TPOBECTH
kiaccudukaiuio npeanaraeMbix UT] 1o OCHOBHBIM JIETEPMUHUPYIOIIMM MPU3HAKAM
C IIeJIbIO BBISBIICHUS HanOosee 2 (HEKTUBHBIX C MO3UIIUNA CTIOPTA U3CIIUN.

Knaccudukanuio  MHANBUAYANbHBIX  JBIXQTENBbHBIX  TPEHAXKEPOB MBI
IPOBOJAMIIM, PYKOBOJICTBYSICh OIpeAeieHueM TpeHaxkepa, KaK TEXHUYECKOTO
YCTpPOMCTBA, MMHUTHUPYIOIIETO SJIEMEHTHI JEATEIIbHOCTH MPU COBEPIICHCTBOBAHUU
JBUTATENBHBIX, MPO(ECCHOHANHHO-IPUKIAIHBIX HABBHIKOB W yMEHUH, a TaKKe
MEUITMHCKON peadMINTAMA ¥ TIOBBIMICHUS (PYHKIIMOHATBHOW MOATOTOBICHHOCTH
I10JIb30BAaTEIIEH.

Tpenaxepsl, UMEIOIINE MEAUIMHCKYIO HAIMPaBICHHOCTb, SBIISIIOTCS, MPEXKIE
BCET0, M3JCIUSIMU MEIUIIMHCKOTO Ha3HAYEHHUS, PEIIAIONMMH KOHKPETHYIO 3a/Jaudy
Ipu JICYEHUH KOHKpeTHOM Oone3nu. Tpenaxepsl, ucnoias3yemblie B JIOK, umeror
037I0pPOBUTEIBHO-IPOPUIAKTUYECKYI0  HANpPaBICHHOCTb, M, COOTBETCTBEHHO,
Tpenaxkepsl, npeHa3HAUYCHHBIE JUIsl CIOPTa U (PUBKYJIBTYPbI, JOJKHBI 00€CIeynBaTh
COBEPIIICHCTBOBAHKWE OINPEACIICHHBIX (PU3MYECKHX KAd4eCTB M  CIOCOOHOCTEH
nosib3oBaresia. Ha Hai B3ruisi1, TakoM MoJaxo/1 MO3BOJISIET YETKO BBIIECIUTh OCHOBHBIE
00J1aCTH UCTIOB30BAHUS U3JICIIHMA.

L. dusnveckune Mpouecchl, o0ecreuynBaKOIIUE MmoJIy4eHue
COOTBETCTBYKWIUMX (peHOMEHOB, peaju3yiux HanpasjeHHocTs UAT.

1. Tlosviuwenue konyenmpayuu ogyoxucu yeiepooa CO> npu 00HO8peMeHHOM
cHudcenuu KoHyenmpayuu 0> 80 80bIXaemou 6030YWHOU CcMecU UIU CO30aHue
CUNOKCUYECKO-CUNEPKANHUYECKOU — ObIXAMmelbHOU  cMecu  Npu  CMAamuiecKom
NON0JICEHUU NONIb308aMeNs 3a cuem «3ghgekma 6036PaAmMHO20 ObIXAHUAY.

CornacHo  coBpemMeHHbIM  mpexacrtasienusm  [1, 8,  11-13, 22],
¢usnonornyeckoe 3HaueHune CO. ompenensercs He Toiabko ywactuem CO; B
MEXaHU3ME€ CaMOpEryJisilUM JbIXaHWs, HO © B OOECIEYEHHH CIOHTAHHOMU
PUTMHYECKOMN AEATEIbHOCTU AbIXAaTEIIBHOTO LIEHTPA.

OCHOBHBIMH TIOJIOKUTEIIHBIMU CBOMCTBAMU YIJIEKUCIIOTO Ia3a JJisi OpraHu3ma
YeJI0BeKa SIBJISIOTCS:

1. I'emornoOuH, comepKamuics B SPUTPOIUTAX KPOBH, OTAAET KHCIOPOT
TKAaHSIM TOJILKO B OOMEH Ha yIJIeKHCIHbIN ra3. Eciam e yriaekucioro raza B TKaHIX
MaJjio, HalpuMep, MpH TIIYOOKOM U 9acTOM JIBIXaHWH, YaCTh TEeMOTJIOONHA HE OTIaeT
KHUCJIOPOJI TKaHSIM, a BO3BpAIlaeTCi C HUM B JieTKHe. Pa3BUBaeTCs KUCIOPOIHOE
roJIoJaHue TKaHeu.

2. YrieKkucnslii ra3 HOpMJIM3y€eT TOHYC IIaJKONM MYyCKYJIaTypBl.

3. JocraroyHass KOHUEHTpalusi YIJIEKUCIOro Tra3a HeoOxoauma IS
NoJIep>KaHus TPaBUWJILHOTO OOMEHa BEIIECTB U HOPMAJIbHOU pabOThl YHAOKPUHHOMN
CUCTEMBL.
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4. BoccraHaBnuBaeTCd aJeKBaTHAs BOCIHPUUMYMBOCTb HEPBHOM CHCTEMBL.
[ToBblllieHHE KOHIEHTpPALMM YTJIEKHUCIOro Ta3a B mOpenaenax (U3M0I0ruuyecKoro
KOPHUJ0pa CHIKAET BO30YIMMOCTh HEPBHOM CUCTEMBI.

[Tpu runepkannuu (u30bITouHOM KOHIEHTpauu COz BO BIBIXa€MOM BO3IyXe
OTHOCHUTEJILHO OOBIYHOT'O BO3/yXa), HApAaCTaHUU HANPSKEHUS U COJACPKaHUS
JIBYOKHCH YTJepoa B KPOBH B OpPraHHU3ME 4YeJOBEKa MPOMCXOAST CIBHUIU (HU3UKO-
XMMHUYECKOTO COCTaBa BHYTPEHHEW cpenbl, OOMEHa BEIIECTB, U3MEHEHHE MHOTHUX
(GU3HOIOTUYECKUX XaPAKTEPUCTUK OPraHU3Ma.

N30biTounas konuentpauus COz BO BIBIXa€MOM BO3JyXE MpPU CHUKEHUU
KkoHIeHTparmu Oz MOXET JOCTHraTbCcs 3a CYeT MCHojb3oBaHus dddekra
«BO3BPATHOT'O ABbIXaHUS», & UMEHHO JBIXaHUEM BO3YIIHON CMECHIO, HACBIIICHHOMN
CO; ot npeasiaymux Beiioxos [1, 7, 12, 25 u ap.].

Takue nObIXaTeNbHBIE TPEHAXKEPBl PEKOMEHAYIOTCS KaK YCTPOMCTBA IS
BBINOJIHEHUS J1e4eOHO-MPOYUITAKTUYECKUX JIbIXaTeJIbHBIX yIpaKHEHUH,
CIIOCOOCTBYIONUX MPOPUIAKTAKE PA3TUIHBIX 3a00JIEBAHUM JIETKUX W CEPICYHO-
COCYIUCTOM CHUCTEMbl W TpeAHA3HAUYCHBl B OOJIBIIEH CTEMEHU Jii HE COBCEM
310POBBIX JIFOIECH.

KoHCTpyKkiusi TpeHa)XepoB M METOAMKA HX MPUMEHEHHUS MPEeAnoaract
BO3MOKHOCTh HCIIOJIb30BaTh B IPOLECCE TPEHUPOBKHU AbIXaHHS TAKUE AKTHUBHBIC
TpeHHUpyolre (akTopbl, KaK W3MEHEHHE COACpP>KaHUS KHUCIOpOJa U YTIEKUCIIOro
ra3a, (TUNOKCHUS-THIEpPKANHUs), CONPOTUBIEHUE [JIBIXaHWIO Ha BIOXE W
CONPOTHUBJICHUE JBIXaHUIO HA BBIJIOXE, K3MEHEHUE PUTMA U YACTOTHI JIbIXaHUS.

OnHuM U3 TaKUX YCTPOMCTB SIBIsIETCS «TpeHaxkep PposioBay — noxainy camoe
u3BecTHOE B Poccum «ycTpoMCTBO ISl TPEHUPOBKHU JIbIXaHUs» (PUCYHOK 1).

Tpenaxep ®postoBa npeacTaBiIsIeT cOO0M YCTPOMCTBO, KOTOPOE 0OECIIeunBacT
IbIXaHWE€ — BJIOX M BBIJOX, YEPE3 CJIOM BOJBI, TOJIIHHA KOTOPOTO MOMKET
BApbUPOBATH U TEM CAMbBIM BIIUSITH HA PA3BUTHUE JbIXATEIbHBIX MBIIIII.

[To yrTBepxkiaeHuo pa3pabOTUUKOB, TpeHaxkep DpojoBa MO3BOISET B
OTIPE/ICICHHON Mepe 00ecreynBaTh MPOBEACHUE HOPMOOAPUUECKON TUIOKCHUUECKOM
TPEHUPOBKH.

B nocnennee Bpemsa npeanpuHAtrsl nonbiTku BHeApuTh MIAT Pponosa B
TPEHUPOBKY CIIOPTCMEHOB.

3ameTuM, uTo OoJiee LeJeHaNpaBiIeHHOE BO3/ICUCTBIE HA XUMUYECKUN COCTaB
JbIXaTeIbHBIX Ta30B MOTYT OKa3biBaTh ycTpoicTBa Tuna «Kocmuk Xendy,
«Camo3znipaB» u T.J. (PUCYHOK 2).

OTH yCTpOUCTBA CO3AAI0T MOBBIMIEHHYIO (10 6,5 %) KOHIIEHTpaluIO JBYOKHCH
yIJIepoJia BO BJBIXa€MOM BO3JYyX€ 3a CYET MCIIOJIb30BAHUS TaK Ha3bIBAEMBbIX
«KaIHUKATOPOBY. [Ipu pa3zpaboTke 3TOr0 YCTpPOMCTBA OCHOBHBIMU
MOTEHIUPYIOIUMHI MOMEHTaMH ObLTH CIEQYIOIINE dbusnonornyecKkue
3akoHOMepHOCTH. Hamemy opranm3my TpeOyercsi okono 6,5 % yrieKucioro rasa
JUTSE TIpaBUILHOTO (QyHKIMOHUpoBaHus. Ho B Bo3myxe coxepxkutcs Toibko 0,03 %
yriIeKucaoro rasza. [{pixarenbusiil TpeHaxep «Kocmuk Xend» npuBoAUT JbIXaHUE U,
cnenoBaTenbHo, ypoBeHb CO; B KpOBHM K HOpPME. DTO JENAETCS IMEPEHACTPOUKOMN
yyBcTBUTENbHOCTH Tena K CO2 B KpPOBH, HHBIMH CJIOBaMH, OpuOOp CO3HaeT
KOPPEKTUPYIOLIHI CABUT JABIXaTEIBHOIO LIEHTPA.
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Pucynok 1 — [IpixarensHblil TpeHaxkep @ponoBa  PucyHok 2 — /IpixarenbsHblil TpeHaxkep «Kocmuk
Xend»

B Ttabmuue | mpeacraBieHbl JaHHBIC HCIONB30BaHUs TpeHaxkepa «Kocmuk
Xend» B mpaKkTHKE.

Tabnmuna 1 — 3meHenus: Gpu3noIornueckux XapakKTepUCTUK Y JIFOJICH, MPOIIEIITNX
MIOJIHBIM KypC TPEHUPOBOK C JIbIXaTeJbHbIM TpeHaxkepoM «Kocmuk Xend»

[Toka3zarenn W neanpHbIi J1o TpeHnpoBKH Ilocie TpeHnpOBKH
WHTEHCUBHOCTH JAbIXaHMS, JI/MUH 24 812 3-5
KOJI-BO KHCJIOpOAA B KPOBH, %o 96-98 96-98 9698
konuyecTBO CO2 B KpoBH, % 6.5 4-5 6-6.5
HCIIO0JIb30BaHUE KUCI0poa, % 70-75 25-40 60-70

B03MOXXHOCTH HMCHOJB30BAHMS TUX YCTPOWCTB B MpPAKTHUKE CIIOpPTa BeChbMa
orpaHu4eHHbl. Hay4yHble JaHHbBIE O MPAKTHUYECKOM HCIOJIB30BAHUM ITHX TPEHAKEPOB
B CIIOPTE BBICHINX JOCTHKEHUI HaM OOHApYX UTh HE YJ1aJI0Ch.

Coznanue  «JOMOJHUTENBHOTO MEPTBOTO  ABIXATEJBHOTO IPOCTPAHCTBAY
MO3BOJISIET MOBBICUTh KOHIEHTpanuioo CO2 BO BIBIXa€MOM BO3JyXe B JECITKU pa3.
OO6mmit o0beM BCeX CTPYKTYp JIETKHX, TIJIe HE MPOUCXOIUT Ta3000MeEH,
JBIXATENbHBIX TYTeW W BEHTUIUPYEMBIX, HO HE Mephy3upyeMbIX alabBEON —
Ha3bIBa€TCs PYHKIIMOHAIBHBIM MEPTBBIM IpocTpancTBoMm [1, 8,9, 11, 13 u ap.].

B «MmepTBOM apixatenbHOM npoctpanctBe» (ML) mpoucxoauT cmemmBaHue
aNbBEOJIIPHOTO BO3JyXa M BO3/yXa, NOCTYIMAOIIEr0 B JETKUE W3 aTMOC(epHl.
bydepnas porms M/III co3naer Hambosee OIArONMpPUATHYIO YCTOWYMBYIO CHTYAIIHIO
Uisl  mpoueccoB AUQQY3uH, JeXKallUX B OCHOBE HACBIIIEHUS KHUCIOPOJOM H
BbIJICJICHUS YTJIEKUCIIOTHI U3 KPOBH B JIETKHX.

JlanHbie, npeacTaBieHHbIE B TaOnMIle 2, MOKa3bIBAIOT, 4TO (hU3MOJIOrHUECcKas
POJIb «BPEIHOTO MPOCTPAHCTBA» 3aKIIIOYAETCS B OUYMIIEHUU U COTPEBAHUU B HEM
BO3/lyXa, MOCTYIMAIOIIET0 B JIETKHE, TO €CTh B MOATOTOBKE JTOr0 BO3AyXa K
s dextuBHOMY nporieccy aAuddy3un kuciopoaa. [Ipomomkas J0ruyeckyro HenouKky
pPacCyKJIEHU MOXXHO CKa3aTh, YTO HaJMYUE OIpPEACIICHHON KOHIEHTPAINH
nByokucu yriepoaa B MJIII sBrusercs HeoOXOAMMBIM ycioBueM 3(PGEKTUBHOTO
nporecca quddy3un Kuciaopoaa B aabBeoax.
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Tabmuma 2 — ['a30BBIA COCTaB pPa3IUYHBIX OOBEMOB [BIXaTEIHLHOTO BO3AyXa Y
yesnoBeka (%) B coCTOsTHUU 1OKost [13 ]

Bo3ayx Kucnopon VTIIeKucIsIi ra3 A30T
BJIBIXaEMBIHI 20,96 0,02 79,02
BBIIBIXaeMBIH 16,4 4,1 79,5
AJIbBEOJISIPHBIN 13,7 5,6 80,7
M/ITT 14,7 5,2 80,1

[Ipu ngpixanum B ycioOBUSX (U3UYECKUX HANPSIKEHUHM, KOrja JiIero4Has
BEHTWISIIIUSL ~ MHOTOKPAaTHO  BO3pacTaeT, poOJib  «MEPTBOrO»  MPOCTPAHCTBA
YMEHBINIAECTCS: YeM OOJIbIIE YBEIMUYUBACTCSA JbIXAaTEJIbHBIM 00bEM MO CPaBHEHUIO C
00BEMOM BO3/TyXa JIbIXaTEIbHBIX MyTEH, TEM MEHbIIIE «PAa3BOJUTCS» MOCTYNAIOIIUN B
aJIbBEOJIBI BO3/IyX «OTpabOTaHHBIMUY» TazaMu. [1oaToMy HEOOXOAMMO HCTOIB30BAHKE
«JIOTOJHUTEIBHOIO  MEPTBOrO  ABIXaTE€JIbHOIO  IMPOCTPAHCTBAa», B  KOTOPOM
BIBIXa€MbI BO3AYX OyJET <JIOBOAHWTCS JO COOTBETCTBYIOIIMX KOHIUITHII)
(yBenMuMBaTh KOHIEHTpauuio AByokucH yriaepona CO; mnpu OJHOBPEMEHHOM
CHIKEHMM  KOHLUEHTPAllMM  KHUCIOpPOJAa) WM  CO3JaHUsl  TUIIOKCHYECKO-
TUIIEPKAITHUYECKOU CMECH.

2. Haepy3ka na ovixamenvHble Mbluiybl NPU 800Xe UL 8b100XE UIU NPU BOOXe-
gblooxe.

TpeHupoBKH IbIXaHUS C CONPOTUBICHUEM TPUMEHSIOTCS KaK B CIIOPTE, TaK U B
KJIMHUYEeCKOM MenunHe. CropTcMeHaM TakKue yHpaKHEHUs MOMOTalT YBEIUYHUTh
CUJIIy U BBIHOCIMBOCTH JBIXaTEIbHONW MYCKYJATyphl U MO3BOJISIIOT d(PdeKkTuBHEE
UCIIOb30BaTh BO3MOXKHOCTH  JIBIXaTE€IbHOM CUCTEMbl. B MeaunuHe Takue
YOPAKHEHUST TOMOTAalOT OOJBHBIM, CTPAJAlOUUM OT  OJBIIIKH, IO3BOJISIOT
YMEHBIINTh HETaTUBHOE BIMSHUE CUHIPOMA YTOMJIEHHUS ABIXaTEIbHBIX MBI, DTH
TPEHUPOBKHU CIIOCOOCTBYIOT YBEIWYEHHUIO CHJIbBI M BBIHOCIMBOCTH JbIXaTEIbHOM
MYCKYJIATyphl, aJanTalud OpOHXHAJIBHOTO JepeBa M JIETOYHOW TKaHU K
a3pOJAMHAMHUYECKON PE3UCTUBHOM HArpy3Ke, OKa3bIBAOT MACCAXKHOE JCHCTBHE Ha
TJIAJIKYI0 MYCKYJIaTypy OpOHXOB U JIETOYHYIO TKaHb.

[Ipu npixaHuu creayeT akIEeHTHUPOBATH BBIIOX, a HE BAOX. B »TOM ciiyuyae
MOCTYTAONINNA B JIETKHME BO3IyX M3 aTMOC(HEpPhl CMEIIUBACTCS B JIETKUX C MEHBIIIUM
KOJIMYECTBOM  OCTAaTOYHOTO BO3/lyXa, B KOTOPOM COJIEpXKaHUE KHUCIOpoja
3HAYUTEIBPHO HUXKE, a COJIEPKAHUE YIVICKUCIIOro ra3a 3HAYWTENbHO BBIIIE, YEM BO
BJIBIXa€MOM BO3/IyXeE.

B TO Xe Bpems CymIeCTBYIOT MHEHHE, YTO BEIYIIYID pPOJib B JIbIXaHUH,
0COOEHHO B TMOKO€ U MPHU MaIbIX (PU3MUECKUX HArpy3KaxX, UTPalOT UHCIUPATOPHBIC
MbIIIe! [ 15-22].

[To mepe pocTa MHTEHCUBHOCTH BBITIOJTHEHUS YIPAXKHEHUS 4acTOTA JbIXAHUS
pacter, a rayOWHa AbIXaHUS yMEHbIIaeTcs. B To ke BpeMsi riiyOWHa JbIXaHUs
MPAKTUYECKA HAIMpPSIMYIO CBSI3aHA C AKTUBHOCTBIO ABIXATEIbHBIX MbIII. Tak, Mmpu
riyoune gapixanuss B 3040 % or xusHeHHod eMmkoctu Jerkux (OKEJD)
3aJIelicTBOBaHbI AuadparmMa, BHYTPEHHUE U HapyKHbIEe MeXpeOepHbie MbIbl. [Ipu
riyouHe geixanus 40-65 % JKEJI Bxmrowatorcs OombIvie TpPyAHBIC, TPYIAHO-
KJIFOUMYHO-COCLIEBUAHBIC, JIECTHUYHBIE M 3yOdaThle MBIIIIbI, a MpU TIyOuHE
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npixanus cBaiiie 65 % YKEJI Bkiro4aroTcsi MPaKTUYECKUA BCE MBIIIIIBI MOSICA BEPXHUX
KOHEYHOCTEH u OpromrHoro npecca [2, 3, 7,9, 13 u ap.].

OTU JaHHBIE MOTYT paccMaTpuBaThCAd KaK PYKOBOACTBO K ACHCTBHUIO TPHU
noAd0Ope TPEHUPOBOYHBIX CPEACTB JUIi TPEHUPOBKU  JBIXATEJIBbHBIX  MBIIII]
CHOPTCMEHOB U 3aHUMAIOUINXCSl PU3NUECKON KYJIbTYpOH.

N3BeCTHO, YTO  HETPEHUPOBAHHBIE  JBIXATEIbHBIE  MBIIIILI  MOTYT
«3anpamuBare» 10 70 % BIBIXa€MOIO KHUCJIOpPOAA Yy MBI, 3aJ€HCTBOBAaHHBIX B
JIBUTATEIIbHOM aKTe, CHIKas A(()EKTUBHOCTH €r0 BBIMOJHEHHUS U 3PEHEKTUBHOCTD
JNEUCTBUS OCHOBHBIX (DYHKIIMOHAJIBHBIX CHCTeM opranusma [7, 13, 19 u nap.].
Pa3BuTHEe CUIBI U «BBIHOCIMBOCTUY» [IbIXaTE€JbHBIX MBIIIL YJIY4YIIA€TCS MPU HX
TPEeHUPOBKE WM (YHKIMOHUPOBAHUM HX TOJ Harpy3koi. Harpyskoit Moxer
ABJISITBCA ~ BBIIOX C  CONPOTHUBJICHUEM  MOTOKY  BBIJBIXa€MOTO  BO3AyXa.
CompoTHBIICHHE NBIXaHUIO HA BBIIOXE OOECIeYnBaeT YIydllleHHE OpPOHXUATHHOU
IPOXOJUMOCTH, JAPCHAXKHOW (DYHKIMH OPOHXUATBHOTO JIepeBa U yMEHBIIICHHE
AKCIIUPATOPHOTO KoJiarca OpoHxos [7, 9 u ap.].

Takum o0pa3oM, TPEHUPOBKHU JbIXaHUS C COMNPOTUBICHUEM YIYUIIAIOT
MPOLIECCHI OUMINICHUSI OPOHXOB U JIETKUX. Takke B pe3ysibTaTe TPEHUPOBOK JbIXaHUS
C COINPOTUBICHHEM OTMEUEHO «YPEKEHHE» JbIXaHWs, YBEIUYEHHUE BPEMECHHU
3a/IEPKKU JbIXaHMUS.

I1. MeToabl co31aHusl HATPY3KHU HA bIXaTeJbHbI€ MbIIIIbI

1. Conpomuenenue Ovixanuio 3a cuem uUMeHeHusl ouamempda OblXameabHO20
nymu.

YMeHbIIeHuE JUaMeTpa JbIXaTeIbHOTO OTBEPCTHUS MPEAIOIaraeT yBeJInueHUe
CWJIBl JIBIXaTENbHBIX MBI U HA000poT. M3MeHsiss nuaMeTrphl KaHAJIOB BJOXa H
BBIJIOXA, CO3/IA€TCSl Harpy3ka Ha JbIXaTelIbHbIE MBIIIBI (PUCYHOK 3). DTOT METON
MCIIONIB3YETCs B JIbIXaTENbHBIX TpeHaxepax Expand-a-Lung, Sport Breather, BB/[-01
[6, 7 u 1p.].

[Ton0XUTENbHBIM MOMEHTOM y WHIAMBHAYaJbHOTO JIBIXaTEIBHOTO TpEHaXepa
TAaKOTO THUMA SBJISIIOTCS UX HEOOJbIINE pa3Mephl U MaJIbIA BEC caMoro ycrpoiictea. B
TO K€ BpeMsi OCHOBHOM HeaocTaTok 3Tux (TpenaxkepoB) UAT — neaddexTuBHas
peryiupoBKa Harpy3kd Ha JbIXaTelbHbie MbIIIIEL. OHHM HUCIOJB3YIOTCS B
CTaTUYECKOM IIOJIO)KEHUH, XOTS B MOCJIEIHEE BpPEMs NMPEINPUHUMAIOTCS IOIBITKU
UCIIOJIb30BaTh 3TH TPEHAXEPHI B IBUKEHUU.

AR IN AIR OUT AIR OUT each hole

v + restricts the
amount of

[:} =) [} air to flow
f'i‘. + no resistance

| to work against

RESTRICTED AIR CAVITY AR IN

Pucynok 3 — M3MeHeHne quaMeTpa KaHajaoB BI0Xa W BBIOXA IS CO3/IaHUS HArpy3KU
Ha JIbIXaTeabHbIE MBIIIIIHI [25, 27, 28]
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Tpenaxep Elevation Training Mask co3mgaer compoTuBiieHHE Ha BIOXE U
BBIJIOXE, YKPEIUIIeT auadparMy, YBEIHMYHMBACT IUIOMIATb M 3IACTHYHOCTD JICTOYHBIX
anbBeosl [26]. ChneuuanbHble 3aMaTeHTOBAHHBIC KJjlalmaHbl, KOTOPbIE WAYyT B
KOMILJIEKTE C MAacKOM MO3BOJISIIOT BBIOMPATh YPOBEHb COMPOTUBIIEHUS IJII PA3HOTO
ypoBHSI MOATOTOBKHU. Training Mask cmocoOCTByeT YyBEIMYEHHIO O0ObEMa JIETKHUX,
3aCTaBJIsAs JieJlaTh 0oJiee riyOOKHe BIOXH U BBIJOXHU.

Pucynok 4 — Tpenaxep «Elevation training Pucynok 5 — UnauBuayanbHbIN AbIXaTEIbHBIN
mask 2.0» [26] TpeHaxxep Powerbreath

2. CmamuuyecKkas/nopo2osas Hazpy3Kka Ha OblXamenbHble MblUYbL.

DTOT THI HArpy3Kd Ha JIBIXaTEbHBIC MBIIIIEI MPEANoiaracT BAOX U BBIIOX
yepe3 kianad. HauanpHas Harpy3ka Ha KJaraH BapbUpPYeETCs B Mpeesiax OT OJJHOTO 0
3040 cMm BoasHOro €TO10a, YTO CO3/1a€T CTATMYECKYIO HArpy3Ky Ha JbIXaTeJIbHbIC
MBIIIIIEI. BIOX MM BBIIOX MPOJIOIDKASTCS IO TEX IMOp, IMOKa KilarmaH OTKPHIT. To ecTh
JIBIXATEIIbHBIC MBIl Pa3BUBAIOT YCWJIME HE MEHBIINE, YeM HadajdbHas Harpyska.
JIaHHBIN MPUHIUIT MOJ0XKEH B OCHOBY pabOThI TaKUX JbIXAaTEIbHBIX TPEHAXKEPOB, KAK
Powerbreath, Threshold, Power Lung [15, 16, 19, 20, 25].

UTJ Power breath (mommuoe wunm cwibHOe Jabixanue) [15, 16 u ap.]
pa3paboTaH U MPOU3BOAUTCS B BenukoOpuTaHum, CO37aeT PEryIupyeMyr0 Harpy3Ky
TOJIbKO Ha MHCTIMPATOPHBIE MBIMIIBI. XOTA CaMU ke Pa3pabOTYNKU yKa3bIBAIOT, UYTO
WHCIIUPATOPHBIE MBIIIIBI UTPAIOT 00JIee BAKHYIO POJIb TOJIBKO MPU JIBIXaHUH B TIOKOE
U Opv HEOONbIIMX (PU3MYECKUX Harpy3kax. TpeHaxep npeanazHadeH mid JIOK u
peabwmTanuu OOJTBHBIX 3a00JEBAHUSIMH JIETKUX, HCIIOIB3YETCS B CTAaTHYECKOM
MOJIOKEHUH. MIMeeTCst ONbIT B UCIIOJIB30BAHUU €T0 B (DU3UIECKOM KYJIbTYpe U CIIOPTE
npu TOATOTOBKE TpedioB-akagemuctoB [19, 20]. B mnocnennee Bpems dupma
npejjiaraeéT HOBYIO MOJEIb TPEHAXKEpa C «UYUIIOM», BBIUYUCISIONIUM HEKHE
XapaKTEPUCTUKHA BHEIIHEro bixaHus [28]. OIHAKO METOAWMKA BBIYMCICHHS STHX
XapaKTEPUCTUK W KX TOYHOCTh HE MPUBOMAATCS, 4YTO, €CTECTBEHHO, 3aTPyIHSET
UCIIOJIb30BAHUE DATOro  ycTpoicTBa. [IpeAnpuHATH TOMBITKH  HCIOJIb30BaTh
Powerbreath B qunamuxke.

NIAT Threshold (I'epmanusi) co3maeT peryaupyeMyr0 Harpysky Ha
MHCIIUPATOPHBIE MBIIIIBI WJIA HA 3KCIHPATOPHBIE MBIIIBI (pUCYHOK 6). TpeHaxep
npennasHauen st JIOK u peaOunutanuu OOJNBHBIX 3a00JCBAHUSIMH  JIETKUX,
UCIIOJIb3YETCSI B CTaTMUeCKOM IMosioxkeHuu. «lloporoBas Harpyska» peryiupyercs
KECTKOCTBIO MPYKUHBI, OTKATHOPOBAH B «CAHTHMETPAX BOJHOTO CTOI0AY.
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Jpixarenbusiii TpeHaxep Power Lung (Mourueie nerkue) (CILIA) (pucynox 7).
Cozpaer peryaupyemble HArpy3Kd W Ha HHCIHPATOPHBIE, U HA JKCIHPATOPHBIE
MBI Pekomenayercss st ucnois3oBaHus B JIOK, peabunurarmonHoit
MenuiHe, (GU3UYECKOW KYyJIbType, B Pa3IMUHBIX BHJIAX CIOPTA, UCIOIB3YETCS B
CTAaTUYECKOM TOJ0KEHUU. IMEIOTCS MOJI0KUTEIIbHBIE PE3YIIbTATHI.

L

s e o e,

Pucynok 6 — UHnuBuayaabHBIN IbIXaTEIbHBIN Pucynoxk 7 — UnauBUIyanbHbIN JbIXaTEIbHBIN
tpeHaxkep Threshold TpeHaxkep Power Lung

3. Bubpayuonunas (konebamenvras) Hacpy3Ka Ha ObIXamelbHble MbIUUYbL.

OO01enpu3HaHHO, YTO BO3JIEUCTBHE BUOPAIIMM HU3KOM 4acTOThl HA OpPraHu3M
YeJIOBEKa/CIIOPTCMEHA BBI3BIBAETCS MEXAHUYECKUM BO30YXKIACHHEM PELENTOPOB, a
TaK)Xe MEePUOJUYECKUMHU CKATUSIMU M PACTHKCHUSIMU TKaHEH, U TPU aJeKBATHO
BBIOpDAHHON YacTOT€ W MHTEHCHUBHOCTH KOJEOaHMI, a TakKe MPOJOJIKUTEIHHOCTH
BO3JICHCTBUSI TOJ] BIMSIHUEM BUOpALMH YIy4ylIlaeTcsl (PYyHKIMOHAIBHOE COCTOSHHE
IMHC, MbIlIeYHbIi ¥ COCYAUCTBIA TOHYC, COCTOSHHE CHUMIATUKO-aIpPEHATIOBOM
CUCTEMBI, CHUCTEMbI KpPOBOOOpAIIEHUs, HOPMAIU3YIOTCA OOMEHHBIE MPOLECCHl U
nposBisieTcs Ooneyrosstoniee aectsue [6, 7, 27 u ap.].

Mexanndeckue BHOpanuu 00JaJal0T BBIPAKEHHBIM CHUMIATOMHUMETHUYECKUM
3¢ (deKToM U, 0 CyTH, IPEICTABISIIOT T03UPOBAHHOE HECIEU(UIECKOE CTPECCOBOE
BO3JICHCTBHE, MPOSBICHHUS KOTOPOrO PEATU3YIOTCS YEPE3 MHOTUE PEryJISITOPHBIE
cuctemsl [27].

W3BecteH MeTon JedeHHs OpOHXOJETOYHBIX 3a00JIeBaHMN, OCHOBAaHHBIM Ha
CO3JaHUU CONPOTUBIIEHHWS HA BBIJOXE C [OMOILIBIO MPUCIOCOOJIEHUN THIIA
«pnarrep». IlpuHuun pabOTBl TaKUX YCTPOMCTB 3aKIIOYAETCd B  CO3/aHHUU
MOJIOKUTENIBHOTO ocuuuIsiTopHoro nasiienus (PEP) Ha BbIxoze 3a c4eT pUTMHUYHOIO
KojieOaHUsl IapuKa, PacIoIOKEHHOTO Ha BBIXOJE BO3IyXOBOJAA, Y€pe3 KOTOPBINA ¢
OTpE/ICTICHHBIM YCUJIMEM BBIIbIXAeT 4esoBek [27]. Pe3ynbTaToM jieueHus sBIsETCA
oOJierueHue OTXOXKJICHHUSI MOKPOTHI, YMEHBIICHHE BBIPAKEHHOCTH OPOHXHUAIBHON
OOCTPYKITMH, YJIy4YIICHUE CAaMOUYyBCTBUSI OOJIbHBIX, CHIDKEHHE MEIUKAMEHTO3HOU
Tepanuu [27].

VYerpoiictBo VRP1-Desitin, u3BecTHOe Takke Kak «daarrep», IPUMEHSIETCS
JUISL IbIXaTebHBIX yIIpakHeHur ¢ 1989 rona (pucyHoxk 8).



57

KPBIWKE ©
nepichopaLdArad

EbIAEIXAEMEIA
BO3AYH

TP e

E a,

METannAYECkE

|—M!.I'H,.'J,LIJT'5!'K WapK

Pucynok 8 — JlpixatensHoe ycrpoiictBo VRP1-  PucyHok 9 — YcnoBHas cxema «paboTh» OpOHXOB
Desitin, u3BecTHOE Takke Kak «giarrep» IIPY UCIIOJIB30BAaHNU HU3KOYACTOTHOM HArpy3Ku
IIOTOKY BBIIBIXa€MOT'0 BO3/1yXa
(www.medpoisk.ru)

BbI0X, NpOU3BENECHHBI C JONOJHUTEIBHBIM CONPOTUBIECHUEM, MOBBIIIAET
NaBjeHUE B OpPOHXaxX W JIETKUX, COXPaHssl BO BpPEMsS BBIIOXA JbIXaTElIbHbIE MYTH
OTKPBITBIMH JOJIbLIE, AaXKE €clii OpOHXHaJIbHAsl CTEHKa ocliadieHa Wik HecTaOuiIbHa
(OponxuanbHbIi kKomutanc). [Ipu BeI10XE € TOCTOSHHON TOTOJHUTEIBLHON HArpy3Koi,
KpOME Harpy3Kd Ha JIbIXaTeJbHbIE MBIIILbI, TPOUCXOAUT TOBBIIICHUE AABICHUS B
OpOHXax W JIETKMX, COXpaHss JbIXaTelbHbIE MYyTH OTKPHITBIMU JIOJIBLIE, YEM IpPU
BbIJI0XE 0€3 CONPOTHUBIIECHMS, JaK€ €ClIM OpOHXHaJIbHAs CTEHKa ocjabjieHa WU He
cTtabuibHa (OpOHXHMATBHBIN KoOJUIanc). TpaHCIOPT MOKPOTHI CO CTEHOK OpPOHXOB
HECKOJIBKO YJIy4YIIaeTCsl, 10 CPAaBHEHUIO C BBIIOXOM 0€3 Harpy3KH.

Bp110X ¢ mepeMEeHHON HAarpy3Kou BBI3BIBAET CIEAYIOLINE SIBJICHUS.

Bo-nepBeIX, MOTOK BBIABIXaEMOIO BO3J1yXa M3 JAMHUHApPHOIO CTaHOBUTCS
TypOyJIEHTHBIM — BO3HHMKAIOT KOJEOAHMsS JaBJICHUS BBIABIXaEMOIO BO3JyXa C
4acTOTOM, 3aJlaBaéMOW HArpy3o4HbIM yCTpoHcTBOM. B »3TOM ciiyyae OpoHxH
«paboTaroT» M0 CXEMe, PEACTABICHHOW Ha PUCYHKE 9.

W3meHeHust ypoBHS JABIEHUSI B JIbIXaTEIbHBIX MYTSAX BBI3BIBAIOT KOJEOAHUS
OpOHXOB C aHAJIOrM4YHOW YacToTod. To ecThb, KOrjga CONMPOTHUBIIEHUS BBIJOXY HET
COBCEM, OpPOHXM MOTYT WM HE pacuIMpAThcs (OpOHXHAJIbHBIM KoJutanc) (pUCyHOK 9
no3. 1). B MoMeHT, Korjga CONpOTHUBIIEHHE BBIJOXY pPACTET, /1aBJICHUE HapacTaeT U
OpoHXU pactmmpsitoTcsa (pUCYHOK 9 1mo3. 2). beicTpoe yMeHbIIEHUE CONPOTUBICHUS
BBIJIOXY BbI3bIBA€T CHUYKEHUE JABIICHUS, U OPOHXU HECKOJIBKO CyXaroTcs (pPUCYyHOK 9
no3. 3). Ilocnenytoniee ObICTPOE YBEIMUEHUE JABJIECHUS BHOBb PACIIUpPSIET OpOHXHU
(pucyHoK 9 1no3. 4). beicTpoe U3MEHEHNE 1aBJIEHUS IOTOKA BBIBIXaEMOI'0 BO3/1yXa H,
KaK CJIEJICTBHE 3TOT0, €r0 CKOPOCTH, CIOCOOCTBYET YJIYUIIEHUIO OTAECIECHHUSI MOKPOTBI
0T OpOHXHAJIBHBIX CTEHOK U €€ (MOKPOTHI) AaJIbHEHIIIEMY BBIBOY U3 JIETKHUX.

Takum 00pa3oMm, HCHOJB30BAaHUE COMNPOTUBJIEHUS IOTOKY BBIABIXaEMOIO
BO3/lyXa, M3MEHSIOLIErocs ¢ HU3KOM YacTOTOM, MO3BOJIAET IMOIYYUTh CIETYIOIINE
MOJIOKUTENbHbIE (DEHOMEHBI:

1. YBenuuuTh Harpy3ky Ha JbIXaTelIbHbIC MBIIIIBI, pa3BUBasg HUX CHIY U
BBIHOCIIUBOCTb.

2. JlepxaTh AblxaTelbHbIE MYTH OTKPBITHIMU B (pa3e BbIIOXa, MpeaoTBpamias
OpOHXHMaNbHBIN KOJLIAIIC.

3. YrayOnsTh BIOX U BBIIOX.

4. YnydmuTh TPaHCIIOPTUPOBKY CIIM3H, ITOBBIIIAS JIETOUYHYIO BEHTHIISLUIO.
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5. «Bxkmroudate» B TMPOLECC [BIXaHUS YYAaCTKH JbIXaTEIbHBIX MYTEH C
HEIOCTATOYHOM a’paruei.

6. YBeIMUUTh MOTOK BO3JyXa B KOHIE (a3bl BblI0Xa (YBEIUUYUTH KU3ZHEHHYIO
€MKOCTb JIETKHUX).

7. IlonaBiATh KaluIeBOE pa3apakeHUeE.

N3BecTHBIE B HACTOSIIEE BPEMS YCTPOMCTBA, PEATU3YIOIIHNE BBIIICONMMCAHHBII
3¢ dexT, MOryT OBITh HCIOJIb30BaHbl TOJHKO B CTAllMOHAPHOM IOJOKEHUU H
npeIHa3HAuYeHbI IS JISYCHUS! U TPOQUIAKTUKH MYKOBUCIIHI034.

III. YcTpoiicTBa KOMIVIEKCHOTO BO3AEHCTBUS HA JAbIXAaTEJIbHYH CHCTEMY
cnnoprcMenoB B ABmxkennu (MIATKBI)

[Tpoenennsiii ananu3 UJIT moka3zan, 4To akTyajabHBIM SBJISIETCS pa3padoTKa U
BHEJIPEHUE B IIPOLECC IMOATOTOBKH CIOPTCMEHOB TaKMX HWHAWBUIYAJIBHBIX
JbIXaTEIbHBIX TPEHAKEPOB, KOTOPHIE:

— MOTYT MCIIOJIb30BaThC HEMOCPEACTBEHHO B TPEHUPOBOYHOM IIPOLIECCE INPHU
BBINIOJIHEHUHN YIIPAKHEHUH, XapaKTEPHBIX I TaHHOI'O BUJA CIIOPTA, C COXPaHEHUEM
WIM HE3HAUYUTEJIbHBIM H3MEHEHHWEM OMOJUHAMUYECKUX M KHUHEMaTHYEeCKUX
XapaKTEPUCTHUK JABUKECHUS;

— JITal0T BO3MOXHOCTb PETYJHUPOBATH YCIOBHUS THUIIOKCUU-THUIEPKAITHUU B
npolecce TPEHUPOBKHU C YYETOM MHJIMBUAYATIbHBIX OCOOEHHOCTEH CIIOPTCMEHOB;

— JIal0T BO3MOXKHOCThH COBEPILIEHCTBOBATh HE TOJBKO (DYHKIIMOHAJIBHYIO, HO U
GU3MUEeCKYyI0 W TEXHUYECKYI MOATOTOBJIEHHOCTh CIIOPTCMEHOB B peajbHBIX
TPEHUPOBOYHBIX U COPEBHOBATEIIBHBIX YIIPAKHEHUSIX.

Takumu TpeHakepaMu SIBJISIFOTCS UHIUBUYJIbHBIE IbIXaTEIbHBIE TPEHAXKEPHI,
KOMIUIEKCHO Bo3JeicTByromue Ha opranudMm cnopremena (MT KB/ wiwm
Tpenaxep), B TOM yucie B CIOPTUBHOM IIJIaBaHUM, pa3pabOTaHHbIE B KOMIIAHUU
«Cnopt Texnonomxu» (Poccust, Mocksa) nog ToproBoit Mmapkoit «HoBoe abIxaHuey.
KommiekcHOCTh BO3JEHCTBHS TaHHBIX TPEHAXEPOB Ha (PYHKIIMOHAIBHBIE CHCTEMBI
OopraHu3Ma CHOpPTCMEHa (AbIXaTeIbHYI0, CEPACYHOCOCYIUCTYIO U Ap.) OOyCIOBIEHA
OJIHOBPEMEHHBIM HCIOJb30BAHUEM (PU3HUECKUX U (PU3UOJIOTHUECKUX (DAKTOPOB:

— peryJmpyeMoe MEXaHUYECKOE CONPOTUBIICHUE ITOTOKY BBIIBIXaEMOIO
BO3/YXa;

— HU3KOYACTOTHAsi BUOpAIIMs OTOKA BBIBIXaEMOI'0 BO3/1yXa;

— UHTEHCUBHOCTD BBITIOJIHEHUS PU3NYECKUX YIPAKHEHU.

Bapuanus u B3aumoneicTBue 3TUX (DAKTOPOB YCHUIIMBAET aJaNnTallMOHHBIN
abdexT mnepecTpoiikun (GYHKIUOHATBHBIX CHUCTEM OpTaHW3Ma CIOPTCMEHa IS
KOHKPETHOT'O BHJIAa CIIOPTA, B TOM YHCJIE U B IUIABAHUU.

OgHuM U3 IVIABHBIX JOCTOMHCTB JTHUX TPEHAXEPOB, NPUMEHUTENBHO K
IUTABAHUIO, ABJISIETCSI BOZMOXKHOCTh MX HCIIOJIB30BAaHUS MPU BBIITOJIHEHUHN PEATBHBIX
TPEHUPOBOYHBIX HJIM COPEBHOBATENIbHBIX YIPAXKHEHUW B OacceilHe M Ha OTKPBITOU
BOJIE, YTO BBIFOJHO OTJIMYAET 3TH YCTPOMCTBA OT BCEX PAHEE NMPEIAracMbIX.

HccnenoBarenssMu  yCTAHOBIEHO,  YTO  MCIOJIB30BAHME  TPEHa)xepa
KOMIIJIEKCHOTO BO3JEMCTBUS Ha JbixaTelibHyto cucteMy cnopremena (MITKBI)
AKTUBU3UPYET aHAa’pPOOHBIM TIJIMKOIM3 B 30HE a’pOOHBIX HArpy3ok (IO CTENeHU
MEXaHUYECKOTO BO3JEHCTBUSA — CKOPOCTH MEPEIBUKEHHUA), UYTO HE 00ECIIEUHBAET HU
OJIHO M3 paccMaTpUBaAEMbIX YCTPOKUCTB [35, 7, §].
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[IpenBapuTenbHble  AKCIEpPUMEHTANbHBIE  JOaHHble O  BiaugHuun  UJT
KOMIUJIEKCHOTO BO3JEHCTBUS (TpEHA)K€p) HA OpPraHu3M CIIOPTCMEHA BBIABWIH
CIEeAYIOLIEE:

1. WMcnonb3oBaHue TpeHa)kepa MpU BBINOJHEHUU TPEHHUPOBOYHBIX HATPY30K
MPUBOAMT K 00Jiee BHICOKOM aKTHBAIMU (DYHKIIMOHUPOBAHUS CEPACUYHO-COCYIUCTOM
CUCTEMBbl Ha CTaHJAPTHYIO HAarpy3ky (IpU MeEHbIIEM BO3JCHCTBUU JOCTUTAIOTCA
0oJiee BBICOKHME MOKA3aTeu CUCTEM 00eCIieyeHus).

2. Pe3ynpTarhl MCCIEIOBAHUS JUHAMHKHU JIAKTaTa CBUACTENBCTBYIOT, UTO IO
OTHOLICHUID K HOPMaJIbHOMY [IBIXaHUIO HCIOJb30BAHUE TPEHA)XKepa NPUBOAUT K
CHIDKEHHIO YPOBHSI MaKCHUMaJbHOM aHa’pOOHOM MPOU3BOJUTENBHOCTH, a Ha
CTaHJIAPTHBIX CTYNEHSIX HArpy3ku (0 ypOBHS M Ha YPOBHE aHA’3pPOOHOrO MOpOra)
BBI3bIBAET 00JIiee BBHICOKYIO CKOPOCTh €ro (JIakTaTa) HaKOIJICHUS, YTO 110 CPABHEHUIO
C BBINIOJIHEHHEM pa0OThl IPU HOPMAJIBLHOM JAbIXaHUU (0€3 CONMPOTUBIEHUS BO3/1yXa)
ucnons3oBanue tpeHaxepa (MJATKBJI) nmpuBener k Oojiee BbICOKON (M paHHEN)
CKOPOCTHU €r0 HaKOIUJICHUS Y€ Ha CTAHIAPTHBIX Harpy3kax (10 ypOBHS U Ha YPOBHE
(MO0 CKOPOCTH IJIaBaHUs1) aHAdPOOHOTO TOpPOTra).

3. IlapameTpbl BHEUIHEro JAblxaHUs crHopTtcMeHa (BenuunHa MBJI u
KOHIIEHTpAIMsl Ta30B) MpPHU BBHINOJHEHUU YNPAXKHEHUH C TPEHAXKEPOM MOXKHO
ONOCPEI0BAHHO KOHTPOJIMpoBaTh 1o 3HaueHussiM UCC [35, 7, 8].

Pucynox 10 — TpeHaxkep KOMIIJIEKCHOTO Pucynok 11 — TpeHaxkep KOMILIEKCHOTO
BOSIIGFICTBPIH Ha JbIXAaTCIIbHYIO0 CUCTCMY BO3I[€ﬁCTBPI$I Ha JbIXAaTCIIbHYIO0 CUCTCMY
CIIOPTCMEHA ISl TPEHUPOBKHU JbIXaTEIbHBIX CHOpPTCMEHA JIsl TPEHUPOBKU JbIXaTeNbHbIX
MBI B ABUXXCHUU MBI B CIOPTUBHOM U 03JOPOBUTCIBHOM

IJIaBaHUU

AHanu3  BBINIEHM3JIOKEHHOIO  MaTepuajla  MO3BOJIMJI  IMPOBECTU  JIBE
knaccudukanuu UJT:

— no (GUBUYECKUM TMpoIeccaM, PEAM3YIONIUM BO3JCHCTBUE TpeHa)xkepa Ha
OpraHu3M IoIb30BaTels (Tabauma 3);

— TI0 JKCIUTyaTallMOHHBIM XapaKTEPUCTUKAM MCIIOJIb30BAHUS TPEHAXKEPOB
(Tabmuna 4).

N3 tabmmuix 3, 4 BUIHO, 9TO:
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— tonpko MJITKBJ[ mo3BonsieT TpeHUpPOBATh [BIXaTEIbHBIE MBIl IPU
BBITIOJIHEHUN PEATBHOT0 TPEHUPOBOYHOTO MM COPEBHOBATEIIBHOTO YIIPAXKHEHUS, HE
MEHSISl TEXHUKY JBIXKCHUS, YCWINBAs TPEHUPOBOUYHBIN 2P (DEKT;

— toneko UJATKBJL co3maer peryiaupyemoe BUOpAllMOHHOE BO3JEHCTBUE Ha
JbIXaTEIbHBIE MBIIIIBI B MPOIECCE BBINOJHEHUS YIPAXKHEHUSA, YTO 3HAYUTEIIBHO
ycmiuBaeT 3QGEeKTUBHOCTh TPEHUPOBOUYHOTO BO3/ICHCTBHUS;

— tonbko MJTKBJI nmaetr BO3MOXKHOCTb KOHTPOJIMPOBATH XapaKTEPUCTUKHU
BHEIIHETO AbIXxanus no BennunHe YCC;

— toapko MJITKB/I akTUBU3UPYIOT aHA3pOOHBIN TJIMKOJIU3 B 30HE a3pOOHBIX
(M0 MEXaHUYECKON MOITHOCTH) Harpy3o0K;

— tompko MJATKBJI oOecreunBaloT JOMOJHUTEIBHYIO Harpy3ky Ha
JbIXaTEJIbHBIE MBIIIIBI 32 CUYET UHTCHCUBHOCTH BBINIOJIHIEMOr0 YIIPAKHECHUS;

— tonpko UJITKB/I no3BOIISIIOT HiesieHanpaBiIeHHO TPEHUPOBATh JAbIXaTEIbHbBIC
MBIIIIBI B CHIOPTUBHOM U 03I0POBUTEIBLHOM IIABAHUU.

JlanHbie, mpuBeneHHBIE B Tabmumax 3, 4 yKas3pIBalOT, YTO A Jie4YeOHO-
o3gopoBuTenbHOro komiiekca win JI®K Moryt ObITh HMCNONB30BaHbl YCTPOMCTBA
Powerbreath, Power Lung, Sport Breather, Expand-A-Lung, BB/I-01.

OtHocutenbHO TpeHaxepa Elevation Training Mask MoxHO cka3arhb
cinenyrouiee. [IponsBoauTeNs U MPOAABLBI 3asBJISIIOT MHOTHE, HE NOATBEPKICHHBIE
HUYEM, ONUHUU JJIs1 3TOr0 YCTPOMCTBA. MOKHO MPEANOIOKUTh, YTO AEHCTBHE 3TOTO
YCTPOMCTBA COOTBETCTBYET JIOOMMOMY apMENCKOMYy VYIPaKHEHHI0 — «Oer B
IIPOTUBOTa3e», 4YTO HE BCAKOMY I10JIb30BATEINIO ITOJIE3HO.

JlanHble 00enx KiacCHU(HKAIMK IMOKA3bIBAIOT, YTO HAWOOJEE IOIXOISIIUMHI
JUTSL 3aHATHA CIIOPTOM U (DU3UYECKON KyJIbTYypOH, B TOM YHUCJIE€ M CIHOPTUBHBIM H
O3JIOPOBUTENBHBIM IUIABAHUEM, SIBIISIIOTCS TPEHAXEPhl KOMIUJIEKCHOI'O BO3ACHCTBUSA
Ha JpIxarenbHyro cucreMmy [lone3oBarens «HoBoe apixanue».

[IpoBeaeHHBIN aHAIN3 UHAUBUAYAIBHBIX AbIXATEIbHBIX TPEHAKEPOB MO3BOJIHII
CIenaTh CIEAYIOIINE BBIBOBI:

1. WuauBuayanbHbIE JbIXaTEIbHBIE TPEHAXEPHI B OMNPEACICHHOW MEpe
pemaroT ITOCTABJICHHYIO 3amaqy COBEPLIEHCTBOBAHUS aJanTalMOHHbIX
BO3MOXHOCTEH (PYHKUIMOHAIBHBIX CHUCTEM OpraHuM3Ma CIOPTCMEHOB K paboTe B
YCJIOBUSIX TUIIOKCHH.

2. C no3uuuu (HU3MOJOTUM ABbIXaHUS YeOBEKa HamOoJiee ONTUMAJIbHBIMU
SBJISIFOTCSL TA30BbIE CMECH C IOBBIIIEHHBIM COJEPKaHHEM [BYOKHCH yIlepoia U
IMOHW>)KEHHBIM COJIEP)KAHUEM KHUCIIOPOA.

3. Hcnonp3oBaHue OONBIIMHCTBA CPEJCTB MOBBIIMICHUS PabOTOCIIOCOOHOCTH
CIIOPTCMEHOB COIPSIKEHO C HEOOXOAMMOCTHIO MPUOOPETEHUs CIEIHAIbHON (Yare
BCEr0 JIOPOTOCTOAIIEH) ammapaTyphl, JbIXaTeIbHBIX CMECed, Haau4re OO0yYEHHOIO
NEepCOHaja, 4YTO TpeOyeT JMAOINOJHMUTENBHBIX pacxoJ0B, a TakKXKe CHEUUaIbHO
BBIJICJIEHHOTO BPEMEHHU B TPEHUPOBOYHOM IIPOLIECCE.

4. IlpakTmuecku BCce mOpejaracéMble HHAUBUAYAIbHBIE JIbIXATEIbHBIC
TPEHaXXepbl  MOBBIMIEHUS] Pa0OTOCIIOCOOHOCTH  CIOPTCMEHOB HE  IO3BOJISIOT
peanu3oBaTh  BaXKHEWIIME MEAArOTMYECKUE  INPUHLMIBI  COBEPIIECHCTBOBAHUS
CIIOPTUBHOT'O MAacCTE€pPCTBA — MPUHUIUN COMNPSIKEHHOTO BO3ACHUCTBUA W TMPUHIUII
JTUHAMHYECKOTO COOTBETCTBUS. X HCHOJb30BAaHUE HEMOCPEACTBEHHO BO BpEMS
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BBITIOJTHEHUST TPEHUPOBOYHOTO WJIM COPEBHOBATEIBHOTO YIPaXHEHUS BO BpeMs
TPEHUPOBKU CHJIBHO oOrpanudeHo. Ilo cBoell CyTH 3TH cpelacTBa  SIBISIOTCS
«BHETPEHUPOBOYHBIMM.

5. Haubonee onTUMalIbHBIM C TO3ULIMKU TpeOOBaHUMN CIIOPTUBHOMN IMEIArOruKu
1 (HU3MUOJIOTUM aJlalTalliyd OpraHu3Ma CIIOPTCMEHA K paboTe B YCIOBHUSIX TMIIOKCHUU-
TUIIEPKATHUU SIBISIETCA WHIAWBHUAYAJbHBIA JBIXATEIbHBIA TPEHAXKEP KOMILJIEKCHOTO
BO3/IeCTBUS Ha opranusm croptecmena (M TKB/).

6. UnauBuayanbHbIE BIXaTEIbHBIE TPEHAXKEPbl KOMIUIEKCHOTO BO3JECHCTBUS
HAa OpraHu3M CIOPTCMEHAa JUId YCWJICHHS aJanTalUOHHOW IEepEeCTPONKH
(GYHKIIMOHATBHBIX CHUCTEM OpTraHW3Ma CIHOPTCMEHA K BBIMOJIHEHUIO IBUTATEIBHOU
NEeATEeNbHOCTH (COPEBHOBATENBHBIX YIIPAKHEHU) B YCIOBUSIX TUIIOKCUU UCIIOIB3YIOT
OJIHOBPEMEHHO HECKOJIbKO (PU3NUECKUX U (PU3UOIOTHUUECKHUX (DAKTOPOB:

— PEeryJaupyeMoe COMPOTUBIICHUE MOTOKY BBIIBIXa€MOI'0 BO3/1yXa;

— ynpaBisieMasi HI3KO4acTOTHasi BUOpaIKs MOTOKA BBIABIXaEMOI'0 BO3/yXa;

— UHTCHCUBHOCTH BBITIOJHEHUS (PU3NYECKUX yIPaKHEHUH.

7. UnauBuayanbHble JbIXaTeIbHbIE TPEHAXKEPhl KOMIUIEKCHOTO BO3JICUCTBUS
Ha OpPraHW3M CHOPTCMEHA MOTYT OBITh MCIIOJIb30BAaHbI MPU BBHIMOJHEHUU pPEabHBIX
TPEHUPOBOYHBIX (COPEBHOBATENbHBIX) YNPAXKHEHUN B OacceiiHe M Ha OTKPBITOU
BOJIE, UTO BBIFOJHO OTJIMYAET 3TH YCTPOMCTBA OT BCEX PAHEE MPETIAracMbIX.
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Tabnuma 3 — Knaccudukanus nHANBUAYAIbHBIX JbIXaTeNbHbIX TpeHaxepoB (MT/]) mo npuHuumy n1edCTBUS WK UCTIOIB3YEMOMY
buzrgecKoMy mporeccy

[puHIMD neiicTBHS MK PU3UUECKHUI ITPOoIIece

N3menenne

Ilepemennas

NHTencuBHOCTH

Ob6mnactpb Hazpanue ITocTosiHHAst IocrostHHas Iepemennas Metonuka
NIPUMEHEHHUS | TOProBas MapKa «Bossparroe fmametpa Harpyska B Harpy3ska B Harpyska B Harpysxa JUBHACCHIS HCIOJIb30BAHUS
JBIXaHHE JIBIXaTEIBHBIX KaHase «BHPTYaJIbHOE
KaHajle BIOXa | KaHaJle BBIIOXa | KaHaJe BJOXa
KaHaJIOB BBIZIOXA JIMID»
Tpenaxep + - - + — - - B CTaTUKE
®ponosa
Kocmuk Xend + - - - — - - B CTaTHKE
Menauuuna
Camosnpas + - - — — - - B CTaTHKE
®dnatTep - - - - - + - B CTaTHKE
Threshold — - + + — - - B CTaTHKE
Power Breath - - + - — - - B CTaTHKE
(GB)
Power Lung - - + + - - - B CTaTHKE
JleueOnas (USA)
¢u3KynpTYypa BB - 01 - + - - - - - B CTaTHKE
(Poccus)
Bo3nyminslit - - - + - + - B CTaTUKE
HIapHUK
Expand-a-Lung - + + + - - - B CTATHKE
Sport Breather
JleueOHast (USA)
¢bu3KyIBTYpa Elevation - + + + - - HEI0OCTOBEPHAs HET
Training mask nHpopManus 000CHOBAHHBIX
2.0 (USA) JIAHHBIX
Tpenaxepst - - + + - + + B nBuxenun, B
KOMIIJIEKCHOTO TOM YHUCJIIE U TIPH
@uskynpTYypa | BO3ACHCTBHSA Ha TUTAaBaHWH B
U CIIOPT JBIXaTEIbHYIO Gacceiine 1 Ha

cucremy «HoBoe
JBIXaHHE

OTKpBITOM BOJE




Ta6Jmua 4 — KJ'IaCCI/I(l)I/IKaLII/Iﬂ HMHAWBUAYAJIbHBIX IbIXATCIbHBIX TPCHAKCPOB 110 OKCINTYATAIIMOHHBIM XadPAKTCPUCTUKAM
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Tpenaxep Elevation
[Tapametpsl Powerbreathe | Powerlung Sport Tpenaxep Kocmuk | UTAKBJ | Training
breather | ®ponosa
Xend mask 2.0
CrtpaHa-npou3BOAUTEIb GB USA USA Poccus Poccus Poccus USA
[IponykToBas TMHENKA U1l pa3HbIX BUJIOB IBUTATEIILHOM + + 3 B B + 3
AKTUBHOCTH
Bo03MOXHOCTh UCTIOJIb30BAHUS B peaibHBIX YITPAKHEHUSIX — — — — — + +
B03MOXHOCTh UCIIOIb30BAaHUS IPU TJIABAHUH — — — — — + —
Perynupyemas Harpy3ka Ha BBIIJOXE — + — — — + +
YBenndeHne Ko3QGUIMEHTA NCIIOIb30BAHUS KHCIIOPOIa + — — — — + ?
JlononHuTENbHASI HArpy3Ka Ha JbIXaTEJIbHbIE MBIIIIIBI 3 - B B B B N L
CYET HHTCHCHUBHOCTH BBIMOJHIEMbIX YIIPa)KHEHUN
BulOpaimonHblii XapakTep Harpy3Ku Ha BbIIOXE - — — — — +
AnpoOHasi TPEHUPOBKA JBIXaTEIbLHON CHCTEMBI Ha BBIJIOXE — + + + — + +
AHa’poOHast TPEHUPOBKA JbIXATEIbHBIX MBIIII] — — — — — + ?
AKTHUBH3AIMS aHA3POOHOTO TIMKOJIU3a B 30HE a3POOHBIX 3 3 3 3 B N o
Harpy3ok
CoxkpaleHue BpeMeHH pa3MuHKH B 1,5-2 pasa — — — — — + —
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