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TNTUEHNYECKAA OHEHKA ®U3NOJOTNYECKUX PESEPBOB
OPTAHU3MA KYPCAHTOB

Kageopa soennou snudemuonozuu u eoennotl zuzuenvt. BMed®d ¢ BIMY

Boavwuncmeo Kypcanmol umerom eubiCoOKUe NOKA3AMENU 00€CNeueHHOCMU OPZAHUIMA KUCIOPOOOM, NOZPAHUYHOE CO-
CMOSHUE PEICPEHBLY B03MOKHOCEN KAPOUOPECNUPATMOPHOU CUCTNeMbL U XOPOWLUL YPOEEHb NOKa3ameel cepoeunol
dessmenvHocmu. B naubosvwetl cmenenu ¢ npodosskumenvnocmoio obyuenus 6 BY3e ceszanvl epems npoussonivHou
3adepiu Ovlxanus na 6vl0oxe u NoKaA3amenu cepoeunol 0esmervHocmil, onpedesemvie no memoouxe Pygue.

Knaouesnte caosa: Kypcanmol, (husuosozuneckue pesepevl Op2ani3Ma.

D. I. Shirko, V. I. Doroshevich, V. V. Ignatyev, A. A. Chelyshkov
HYGIENIC ASSESSMENT OF PHYSIOLOGICAL RESERVES OF ORGANISM OF

CADETS

Most cadets have a high availability of oxygen, borderline state reserve capacity cardiorespiratory system and
good indicators of cardiac activity. To the greatest extent with the duration of academic studies related to time of
any breath on the exhale and indicators of cardiac activity, determined by the method of Rufe.

Key words: cadets, physiological reserves of the body.

I_IOCTOFIHHoe pasBuUTUE U COBEpLLIEHCTBOBaHME 06pas-

LLOB BOOPYXEHNSA U BOEHHOM TEXHUKMU BeAET K U3Me-
HeHWo GOPM M METOI0B BOOPYKEHHON 60PbLObLI M NPeabaBASET
BCe 60/1ee BbICOKME TpeboBaHMs K paboToCnoCO6HOCTU U BYH-
KLIMOHaNIbHOMY COCTOSIHMIO BOEHHOCYKALLMX, B TOM YUCAE Kyp-
CaHTOB BbICLIMX BOEHHbIX y4EOHbIX 3aBEeAEHMN.

BmecTe ¢ Tem uccneaoBaHmii Nogo6HOro poaa y Hac B pec-
ny6/vKe He NPOBOAMIOCH.

OOHUM M3 NoKasaTenen, UCNob3yeMblX AN XapaKTepuc-
TUKM GYHKUMOHANbHOIO COCTOSIHUS OpraHu3Ma aBnseTcs Be-
JIM4MHaA ero GU3MoNorMYecKmx pes3epBoB, No KOTOPbLIMK B Ha-
cTosILee BPeEMS NOHUMAIOT BO3HUKLLYIO B NpoLiecce 3BOMIOLMU
CNOCOBHOCTb OpraHn3Ma MHOIMOKpPaTHO YCUAMBATb MHTEHCHB-
HOCTb CBOEW AeATENbHOCTH NO CPABHEHMIO C COCTOSTHUEM MO-
Kosl. Mo6ununays GrMsnonorniyeckue pesepsbl, OpraHuam yaep-
XMBaET OCHOBHbIE MapaMeTpbl roMeocTa3a B npeaenax, no-
3BOJIAOWMX HYENOBEKY BbINONHATL NPOdECCUOHANBHYIO U APY-
rve Buabl padorT [4].

Cnepyet OTMETWTb, 4TO A0 CUX MOP HEe CYLECTBYET NPAMbIX
MEeTOA0B WX onpefeneHus. OgHaKo, Ha OCHOBaHWK TOro, YTO
N3MeHeHUs GYHKUUIN GUIMONOTUYECKUX CUCTEM, Bnarogaps ux
LleHTpanbHOM perynaumm, B3anmMocBs3aHbl, UICMOb3YOTCA KOC-
BEHHble MeToAbl C MPUMEHEHNEM AO3MPOBAHHbLIX U Npeaesnb-
HbIX Harpy3oK ¢ perncrpauuen pasanyHolx GU3MoN0ornyecKmx

noKaszaTtesnien, Tak HadblBaeMblX GYHKLMOHANbHbIX NPO6.

TaKow Noaxo4 AaeT BO3SMOMXHOCTb OLLEHUTb COCTOSIHME pas-
JINYHbIX PU3NOSIOTMYECKUX cucTeM B GOPMUPOBaHUMN DYHKLM-
OHaNIbHOrO COCTOSIHWUSA OpraHu3Ma.

[nqa onpeneneHnsa GpU3NONOrMYEeCKMUX pe3epBOB OPraHna-
Ma Haubosiee YacTo UCMOMb3YIOT NPO6bl C NPOU3BOSIbLHOW 3a-
nepxKon abixanus LWrtanre (M3 W), lfenun (N34 TN 1 paccym-
TbiIBaeMbIt Ha UX OCHOBaHuK MHAeKC boromasosa (MB), npu-
MEHSIOT onpefeneHne nokasaTens cepaeqyHon AesTeNbHOCTH
no metoankam Pydbe (NMCA P) n Pydbe-Ankcona (MCA PA).

Llenbto HacToslero uccneaoBaHmsa sBasaach OLEHKa Mno-
KasaTtenew Gn3nonorMyecKknx pe3epBoB OpraHM3ma y KypcaH-
TOB, M3y4YeHWe OMHAMWKK JaHHbIX NOKasaTenen B npouecce
06yyeHus B By3e.

MaTtepuan u metoabl

CocTosiHne GU3MONOTMYECKMX PE3EPBOB OpraHM3ma uay-
Yyanocb Ha OCHOBaHWM MoKasaTesnel COCTOSAHMUS KUCNOPOL00-
6ecneynBaloLLMX CUCTEM OpraHnadma, onpegensieMbix ¢ NOMo-
wbto N34 (W), N34 () »n paccynTbiBaeMOro Ha X OCHOBaHWK
MB, a Take npob ¢ A03MPOBAHHON GU3NYECKON Harpy3Kowm
NcA (P)m ncA (PA)[3, 6].

Mpun npoBeaeHnn Npobsbl LUTtaHre nocne 2-3 rny6oKmnx BAO-
XOB-BbIJOXOB 06C/ieyeMoro Npocuin 3agepxaTtb AblxaHWe Ha
rny6oKOM BAOXE HA MaKCMMaslbHO BO3MOXKHOE A1 Hero BpeMs.



Tabnmya 1 — OueHKa COCTOSAHUA pe3epBHbLIX BO3MOXHOCTEN KapAWOopecnupaToHOM CUCTEMbI NO BeIUYMHE UHAEKCa

BoromasoBa
«ChIpbie» Gl
50 57 70 88 96 | 102 | 111 ] 114
no 49 56 69 87 95 101 | 110 | 113 | 120 | 121 mGomee
CreHsbl
1 | 2 3 | 4 | 5 6 | 7] 8] 9] 10
yI[OBHETBopI/ITeJ'IBHOe
HeyILOBJIeTB()pI/ITeJlBHOC COCTOSIHHUE HOFpaHI/I‘IHOe o
o “ COCTOSIHUE pe3CpBHHX BO3MOXHOCTCH
peBepBHBIX BO3MOXXHOCTCU COCTOIHHC peBepBHLIX BO3MOXXHOCTECHU .
N " KapJuopecnipaTopHoi
KapIHOPECIHPATOPHON CHCTEMBI KapOUOpeCIIMPaTOPHOM CHCTEMBI CHOTOMBI

Bpems 3ageprKKkun pernctpupoBanoch No cekyHgomepy. Mocne
npoBeAeHns nepBov Npo6bl 06¢cneayeMbiM AaBascs oTabix 2-3
MWHYThI, MOC/Ee Yero No AaHHOM METoANKe npoBoannach npoba
[eHun, 3aKkNtoYaBLIasCca B 3aepKKe AblxaHne nocne riny6oKo-
ro Bblgoxa.

OueHKa 06Lero cocTosiHua o6cneayemMblx No pesynbratam
npo6sl LLTaHre npoBogMnack Ha OCHOBaHWW CEAyoLLMX Kpu-
TepueB:

MeHee 30 ceK — «M10xoe»;

30 — 40 ceKk — «cpegHee»;

41 1o 60 ceK. — «xopoluee»;

cBbiwe 60 ceK. — «OT/IMYHOE».

Xopowwne u OTAUYHbIE OLLEHKM COOTBETCTBOBA/IM BbICOKUM
GYHKUMOHaNbHbIM pe3epBam CUCTEMbI KUCNOPOoLoo6ecnedYeHums
opraHvuama.

Mpn HapyweHUn PyHKLMOHANbHOrO COCTOSAHMUSA OpraHu3-
Ma BPeMSs 3aePKKM AblXxaHWsl Ha BblaoXe yMeHbluaeTcs o 20
CEK 1 MeHee. [3, 5].

B paccuuntbiBancs no cnegyouen ¢opmyne [2]:

MB = [(N34 (W) + N34, () x 90]: 100, (1)

raoe b — nHaekc boromasoBa, 6annos;

N34 (W) — Bpems BbiNnosHeEHUSA Npobbl LLUTaHre, cek;

N34 (IN-Bpems BbiNosHeHMA Npobbl [eHYK, CEK.

Mocne Yero nonyyeHHbIe pesynbTaTbl NEPEBOANSIUCH B HOP-
MasnbHO pacnpegeneHHble nokasaTtenu — CTeHbl U OLleHUBa-
JIUCb B COOTBETCTBUM C KPUTEPUSAMM, NPEACTaBNEHHbIMU B Tab-
nvue 1.

Ons nposeaenunsa NCA P uMCA PA [2] o6¢cnenyembln NPUHK-
Mas MONOXKEHME NIeXKa Ha CMIMHE B TeYEeHUe 5 MUH, nocne Yyero
y HEro onpeaensnv 4yactoTty nynbca B TeyeHue 15 cek (P1); 3a-
TEM OH B TeyeHue 45cek BbinonHan 30 npucegaHni, NoTom
ObICTPO IOXMCS B UCXOAHOE NONOXKEHHWE, U Y HEFO MOACHUTHI-
Ba/iM NynbC 3a nepsble 15cekK (P2), a 3atem 3a nocnegHue 15
CeK nepBomn MuUHyThI (P3).

MNC/A B 6annax Bbl4UCASNM NO cnegylownm dopmynam:

NcAa (P4) =[(P2-70) + (P3-P1)]: 10 (2)

NcAa (P) =[(P1 + P2 +P3)-200]: 10 (3)

OueHKa Nosly4YeHHbIX Pe3ynbTaToB Harpy304HbIX NPO6 K Ocy-
LecTBAsSNach No cnefyowmnm WKanam:

nca (PA):

0 - 2,9 6an10B — «OTINYHOY;

3 - 5,9 6an10B — «XxOpPOLLOY;

6 — 8 6a1/10B — «yJ0BNETBOPUTENBHOY;

6onee 8 6an/10B — «<HEYJOB/IETBOPUTENIbHON.

ncAa (P):

0 - 5,0 6annoB — «OTIUYHOY;

5,1 — 10,0 6an10B — «XOPOLLO»;

10,1 — 15,0 6annoB — «ya0OBNETBOPUTENLHOY;

6onee 15,0 6an10B — «HEyAOBNETBOPUTESIbHO.

B KadecTBe rpynnbl KOHTPO/S 6blnn BblibpaHbl KypcaHTbl 1
Kypca.

CTaTUCTMYECKYD 06pabOoTKy NOMNYYEHHbIX AaHHbIX NPOBO-
OWNU C UCNONb30BaHWEM NaKeTa NPUKAaAHbIX NporpaMmm
Microsoft Excel 2007-2010 n «STATISTICA» (Version 6 — Index,
Stat. Soft Inc., USA) [7]. CooTBETCTBME KONMYECTBEHHbIX MPU-
3HAKOB 3aKOHY HOPMalbHOr0 pacnpeaeneHus NpoBepsIv Npu
nomouin Kputepus Lanupo-Yunka. B pesynbrate 6b110 ycTa-
HOBJIEHO, YTO OHM MMEIOT, HenapamMeTpuyecKoe pacrnpeaene-
HMe, Ha OCHOBaHMKM Yero npeacTtasieHbl B Buae Me (25%-75%),
raoe Me — meaunaHa, (25%-75%) — 25 1 75 npoueHtTunn. AHanu3
CTaTUCTUYECKOW 3HAYMMOCTHU MEKIPYNMOBbLIX PA3/INYUIA KONU-
YeCTBEHHbIX MPU3HAKOB, HE COOTBETCTBYIOLLMX 3aKOHY HOPMasib-
HOro pacnpefeneHus, onpeaensanu ¢ nomoulblo U-kpuTepus
MaHHa-YutHn (Mann-Whitney U-test), cooTBeTCTBYOLWMX Ta-
KOBOMY-C NomolLbto Kputepus CtblogeHTa (t).

[na OUEeHKM cTeneHn 3aBUCMMOCTN CpaBHUBAEMbIX BENW-
YWH, XapaKTepu3yIoLLMXCH HenapaMeTpuYecKuM pacnpeaene-
HMEeM, UCMONb30BasICA METO/ PaHroBon Koppensauum Cnupme-
Ha (p), @ MOKa3aTtesien ¢ NnapaMeTpUYecKnm pacnpegeneHnem
— MeTOoA aHanusa Koppenauui no Mupcory [1, 7].

Bce cTtatMcTMYecKue TeCTbl NPOBEAEHbI 415 ABYCTOPOHHErO
YPOBHS 3HAYUMOCTU. Pasnnyuns cuutanu JOCTOBEPHbIMU Mpu
p<0,05 (BepoaTHOCTb Bbiwe 95%) [1, 7].

Pe3synbraThl M 06CyXaeHUe

B pesynbraTte NnpoBeAeHHOMo UCCNef0BaHNs YCTAaHOB/IEHO, YTO
OT/IM4HOE COCTOSIHME KMCNOPOA00GECMEYEHHOCTM OpraHM3mMa no
pesynsratam M3/, LU nmetot 30,74 % KypcaHToB, xopollee — 59,0
% v cpegHee — 10,26 % MONoOAbIX NOAEN, YTO CBUAETENLCTBYET O
BbICOKOM YPOBHE GU3NONOrMYECKNX PE3EPBOB OpraHM3mMa y ab-
CONMOTHOro 60bWNHCTBA 06¢neaoBaHHbIX — 89,74 %.

O xopolwem PpyHKLMOHaNbHOM COCTOSIHUM TaKKe CBUAETE b-
cTBOBanu U pesynbrathl N3/ I BpeMs npon3BOonbHOM 3a4epK-
Ku AblxaHns MeHee 20 ceK oTMevanoch vwb y 7,62 % Monoabix
nogen.

Tabnmya 2 — Nokasatenu GU3UONOrMYECKUX pe3epBOB OpraHM3Ma y KypCcaHTOB pa3iMyHbIX KypcoB

Kypc TI3]T 111, cex TI3]1 T, cex Wb, cren IICJI P]1, 6Gamnos I1IC]I P, 6annos
1 60,00 (49,00 - 70,00) 25,00 (22,00 — 30,00) 5,00 (4,00 — 7,00) 6,20 (4,50 - 8,40) 10,10 (7,6 - 12,00)
2 56,00 (45,00 - 69,00) 26,00 (21,00 - 31,00) 5,00 (4,00 —7,00) | 4,20 (2,60 - 5,80)*** | 10,40 (6,8 — 12,80)
3 57,00 (46,50 — 64,00) 27,00 (24,00 — 30,50) 5,00 (4,00 —7,00) 5,80 (4,40 - 7,00) 8,40 (6,60 — 10,80)*
4 56,00 (45,00 - 65,00) 30,00 (22,00 — 33,00) 6,00 (4,00 —7,00) | 4,60 (3,40 - 5,80)*** | 8,80 (5,20 — 11,20)*
5 60,50 (49,50 — 65,50) | 30,50 (25,00 —37,50)*** | 6,50 (5,00 - 8,00) 6,00 (5,00 - 7,00) 9,20 (7,40 — 10,80)

*-p < 0,05, *¥** — p < 0,001-cTaTMCTU4ECKAA AOCTOBEPHOCTb Pasinymi ¢ KypcaHTammn 1 Kypca




BwmecTte ¢ Tem pegdynbrathl B nokasanu yaoBneTBopuTeSib-
HOE COCTOSIHWE Pe3epBHbIX BO3MOXHOCTEN KapAno-pecnupa-
TOPHOW cucTeMbI TONbKO Y 14,57 % KypCaHTOB, UX MOrpaHuny-
Hoe cocTosiHue —y 84,77 % v HeyaoBneTsopuTenbHoe — y 0,66
% ob6cnefoBaHHbIX.

OTnnyHble NOKa3aTenn GU3N0N0rMYecKmx pe3epBoB opra-
HM3Ma, B COOTBETCTBMU ¢ BennunHon MNCA PO, nmenun 15,56
% monogbix nogen, xopowne — 45,37 %, ynoBnetBopuTeNb-
Hble — 24,83 % v ygoBneTsoputenbHble — 14,24 % o6¢cneno-
BaHHbIX.

Cxoxkune peaynbraTbl 6blIM OTMEYEHbI U NMPK OLEHKE Nosy-
YeHHbIX 3HaveHun MCA P. KypcaHTbl C OTANMYHBIMKU NOKa3aTenu
cepaeyHomn aeaTenbHoCTM coctaBuam 12,25 %, xopowmmm —
45,70 %. MNpKn 3TOM KONNYECTBO YA0BNETBOPUTENbHbIX PE3YSIb-
TaTOB ObINI0 HECKOMNBLKO Bbille — 37,75 %, NPU CHUXEHWUM A0N
HeygoBneTBopuTenbHbIX 40 4,30 %.

MpK U3y4eHUN AMHAMUKK M3yHaeMbIx NoKa3aTenen B npo-
Lecce 06y4eHns 6bl10 YCTaHOBMIEHO, YTO BPEMS 3a[1€PKKM Abl-
XaHW$ Ha Bbloxe y 06CcneoBaHHbIX C KaxablM ro4oM 06y4eHuns
yBenuymanocb oT Me = 25,00 (22,00 — 30,00) cek y nepso-
KypcHukoB g0 30,50 (25,00 — 37,50) ceKk y KypcaHTOB 5 Kypca,
[0CTUras 4OCTOBEPHbIX OTIMYMI OT KOHTPO/IbHOM TOJ/IbKO B [laH-
HoM rpynne o6cnegoBaHHbIX (p<0,001), xapaKkTepu3ys GYHK-
LLIMOHaNbHOE COCTOsAHWE 06CNeAoBaHHbIX Ha BCEX Kypcax, KaK
xopoluee.

OcTanbHble NoKasaTenn MMenu NpouM3Bo/bHOE pacnpege-
JleHMe B rpynnax ¢ pasiM4yHon NPOAO/IKUTENbHOCTbIO 06YyYe-
HWS B BY3e€.

Haunydwue pesynbratsl N3/ LU oTMevanuck y KypcaHToB 5
Kypca — Me = 60,50 (49,50 — 65,50) ceK, MUHUMalbHbIE 3Ha-
YeHUs AaHHOro NoKasaTens — y MoAoAbIX tofen, 06yHatoLwmnxcs
Ha BTopom (Me = 56,00 (45,00-69,00) ceK) n 4HeTBEPTOM Kypcax
(56,00 (45,00-65,00) ceK), cOOTBETCTBYS MPWU 3TOM BbICOKOMY
YPOBHIO PU3NONOrMHYECKUX PE3EPBOB OPraHM3ma BO BCEX Mpyn-
nax o6cnegoBaHHbIX.

3HayveHns B y KypcaHToB 1-3 KypcoB 6blnn CTabunbHbl —
Me = 5,00 (4,00 — 7,00) cTEH 1 XapaKTepn3oBaaM COCTOSAHNE
GU3NONOrMYECKUX PE3EPBOB KapanUo-pPeCnnpaTopHom cucrte-
Mbl KaK norpaHuyHoe. Ha 4 n 5 kypcax oTMe4anocb UX HEKOTO-
poe nosbiweHne — Me = 6,00 (4,00 — 7,00) cteH n Me = 6,50
(5,00-8,00) cTeH coOoTBETCTBEHHO, COOTBETCTBYS MPY 3TOM YA0B-
NEeTBOPUTENbHOMY YPOBHIO PE3EPBHbIX BO3MOXHOCTEN.

MaKcumanbHble 3HaveHus MCA P 6binn 3adpUKCUpoBaHbI
y KypcaHTtoB 1 Kypca — Me = 6,20 (4,50-8,40) 6annos. [locTo-
BEPHO HWMXKe OHM BbIIN Y MOSIoAbIX ftoaen, BToporo (Me = 4,20
(2,60-5,80) 6annoB) n yeteeptoro (Me = 4,60 (3,40-5,80) 6an-
N10B) rogoB 06y4eHus (p<0,001). Ha 1 1 5 Kypcax OHM COOTBET-

CTBOBa/IM YAOBNETBOPUTENIbHOMY, @ Ha 2-4 Kypcax — XopoLlemy
YPOBHIO GYHKLIMOHANBHOMO COCTOSHWUSA OpraHu3ma.

Haunydwwue pesynstatsl [CA P umenu monogble noaun, oby-
yawouwmecs Ha 3 Kypce (Me = 8,40 (6,60 — 10,80) 6annos),
Hauxyflwue — BTOPOKypcHuKn (Me = 10,40 (6,8 — 12,80) 6an-
no.. Mo pe3dynbratamMm UccneaoBaHuUsa KypcaHTbl 1-2 KypcoB
UMenu yaoBAeTBOPUTENbHOE, a 3-5 KypcoB — XOpoLLee COCTOS -
HUEe GU3MONOrMYECKMX PE3EPBOB opraHnamMa. [JocToBepHbIE
OT/INYMS OT Pe3yNbTaToB, OTMEYEHHbIX Y NEPBOKYPCHMKOB (Me
= 10,10 (7,6-12,00) 6annoB) 6bi11 3adUKCUPOBAHbI TONIbKO Y
KypcaHToB 2 1 3 rogoB 06yyeHus (p<0,05).

[poBefeHHbIN KOPPENsLMOHHbIA aHanM3 No3BOJIWA yCTa-
HOBWTb, YTO B HaWGOMblUEWN CTEMEHU C MPOAOCIKUTENBHOCTbIO
06y4eHuns B By3e cBsi3aHbl BennuuHbl N34T (r=0,21, p<0,001)
nMNcAP (r=-0,16, p<0,01).

BouiBoabl

1. BONbLWMHCTBO KYpPCaHTOB MMEIOT BbICOKME MOKasartenu
o6ecrneyeHHOCTU opraHn3Ma KMCIopoaom, norpaHM4yHoe co-
CTOSIHWE pPEe3epBHbIX BOSMOXKHOCTEN KapauopecnupaTopHOM
CUCTEMbI M XOPOLLWIA YPOBEHb MOKa3aTenen cepaevyHon aes-
TENbHOCTH.

2. K OKOHYaHWI0 y4e6HOro 3aBefieHns COCTOsAHUe GuU3no-
NIOTMYECKUX PE3EepPBOB OpraHM3ma CyLEeCTBEHHO yny4yllaeTcs,
MO CPaBHEHMIO C KypcaHTaMu MAajLWKUX KYpcoB, YTO B LIENIOM
CBMAETENbCTBYET 06 afeKBaTHbIX YCNOBUSAX y4e6HOro npouec-
ca.
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