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Hayuonanvnwiii ynusepcumem epasxcoanckou 3auwumol Ykpaunvl, Xapbkos

CPABHUTENbHbIA AHANU3 3AKOHOMEPHOCTEMN PACXOOA
3AIMNACA BO3[YXA NPU PABOTE CIMNACATEJEWN
B ANMAPATAX HA CXKATOM BO3AYXE

3axonomeprocmoio pacxooa 6030yxa npu pabome 6 annapamax Ha cocamom 8o3oyxe (ACB) sensnemcs Hop-
ManvbHas QyHKYUs pacnpeoeieHue paccmampueaemo2o NOKA3ameisi GHYmpu paccCmMampugaemMozo pejicuma pabomal.
Ommeueno, ymo npu 6cex pedxcumax pabomovl 6 annapame pacxoo 8030yxXa evluie HOPMAMUBHLIX NOKA3amenel e-
2ounou eenmunayuu. OOOCHOBAHO UCTIONL3OBAHUE TMEPMUHA «PACX00 8030YXA» BMECHO (Ie20UHASL GEHMUNAYUSLY,
HOCKOMbKY npu cex peoicumax pabomol 6 ACB pacxood 8030yxa evlule HOPMAMUBHBIX NOKA3AMeNell 1e20YHOU GeH-
muasyuu. Ilpednosiceno nocmogomy na nocmy 6€30nacHOCMU OYeHUBAMb PACUEMHble BPEMEHHbIE XAPAKMEPUCTIU-
KU C YYemOM pPeaibHbIX 3HAYeHUll nokazameis pacxooa 6030yxa. OcnosHoe eHuManue y He2o0 00IICHO Oblmb 00pa-
weHo Ha npogepky oasienus 6 bamnonax ACB u ceoespemennbili nepepacuem KOHMPONbHO20 OAGNEHUs, NPU KOTHO-

POM 36eHY 2A300bIMO3AWUIHOLU CTTYIHCObI HEOOXOOUMO HAYUHATL 8036PAUECHUE HA CEENCULL BO30VX.

Knrwoueesvle cnosa: ACB, necounas eenmuiayusi, pacxoo 6030yXd, pedicumbvl pabomvl, 3aKOHOMEPHOCIU Oesl-

meJjlibHocmu.

BBepneHue

IMocTanoBka mpobaembl. HanbGonee pacmpoctpa-
HEHHOW U BaXKHOHM XapaKTEPUCTUKOMN Mpollecca JbIXaHHs
YeJI0BEKa, KOTOPYIO HCIIONIB3YIOT B OOJIBIIIMHCTBE CUTYa-
LU, CBA3aHHBIX C PACUETOM BPEMEHHU PabOTHI B U30JIH-
PYIOIIMX ammaparax, a TakKe 00OCHOBaHHWEM TpeOOBa-
HUH MO CO3JaHMIO M JKCIUTyaTallud CPEJICTB MHIAWBUIY-
IBHOM 3alllUTHl OPTAHOB JIBIXaHUs, sBNseTcs [1] nerou-
Hasg BEHTWIALMA ;. B HaydHo-TexHuyeckod [2, 3] u

HOPMAaTUBHOM JmTepaType [4, 5] mpuBeaeHb! 3HaYCHUS
JIETOYHON BEHTHIISALMH, COOTBETCTBYIOIINE BBHITTOTHEHHIO
paboT pa3iaM4HOM cTeneHW TsbkecTH. Vcxoas M3 3Tux
JIAaHHBIX, PACCUHMTHIBAETCS BpEMs 3aIUTHOTO ACHCTBHS
M30HMpYyIONKX anmnaparoB. OHAKO B peajibHBIX YCIOBH-
SIX BpeMmsl pabOThl B amnmaparax Ha C)KaToOM BO3JyXe
(ACB), xoTOopBIe HanOoJIEe PacIIPOCTPAHEHBI B ITOYKAPHO-
criacaTeNbHbIX MO/IPa3AeIeHHsIX, 3HAYUTEIBHO HIDKE.
AHAJIN3 TOCTETHUX TOCTHKEHHH W MyOmKa-
LU 1T0Ka3aJ, YTO JIETOYHAsl BEHTUIISIHS OIpeIelsieTcs
[6] xommuecTBOM BO31yXa, KOTOPBIM IMPKYIUpYeT B
JIETKUX B €IUHUILY BPEMEHH, T.€. 3aBHCHT OT YaCTOTHI
IIBIXaHUsS U JbIXaTenbHoro odbema. PaccmarpuBaemas
XapaKTepPUCTUKA 3aBHCUT OT (DU3UYECKOTO COCTOSHHS
YyejoBeka. Tak B COCTOSHUM IIOKOSI YENIOBEK JIENaeT
15-18 npIxaTenbHBIX LUKIOB B MUHYTY, JIBIXaTEIbHBIN
00beM B 9TOM ciydae pasusercst okomo 0,5-107 wm°, a
JIETOYHAs BEHTUJIAIMSA, COOTBETCTBEHHO, (),12-0,15'10'3

m>c”! [6]. B [6] Takke OTMEUEHO, YTO HPH HATPY3KaX,
KOTOpBIE COIPOBOXKIAIOTCA YCKOPEHHEM OKHCIIUTENb-
HBIX TIPOIECCOB B TKAHSAX M YBEIIMYEHHEM UX IMOTpeO-
HOCTH B KHCJIOpPOJIe, TOKa3aTelIN BCeX TPeX MapaMeTpoB
yBenuuuBaercs. [Ipu 3ToM, yduThIBask yao0CTBO IOJb-
30BaHus (ITOCKOJBKY Ha mpakTtuke [4, 5] 3amac Q B03-
nyxa B ACB, xak npaBuiio, pacCUuTBHIBAIOT B JUTPax, a
BpeMsi t 3alUTHOTO JEWCTBHS B MHUHYTax), B KauecTBe
JIETOYHO! BEHTWISILIMU UCIIONb3YeTCs OKa3aTenb

o, =Q/t (1)
C pa3MepHOCTbHIO [JI/MUH].

Tak, npu padore B ACB B pyKOBOASAIIUX TOKY-
MeHTax [4] pekoMeHIyeTcsl MCHOIb30BaTh NPHU IIPOBE-
JIEHUU PacueToB ®, = 30 JI/MHUH, KOT/Ia HCIIOJIB3YIOTCS
oredecTBeHHbIe anmapatsl (ACB-2, AUIP-317, ABUM u
Ip.), Wik ©, = 40 J/MHH, KOrJ1a UCTIONB3YIOTCA [7] 3apy-
oexusle (Drager, Aysp u 1p.), HE3aBUCUMO OT XapakKTe-
pa BBINOJHSAEMBIX padoT.

B HayuHO-TexHMYecKol [6, 8] u cripaBoYHOM Ju-
Teparype [3] mpuBeneHbl 3HAUEHUS JIETOYHOW BEHTH-
JISIIIMH, COOTBETCTBYIOIIME BBIMIOTHEHUIO paboT pas-
JMYHOU crereHH TspkecTH. OIHAKO 0COOEHHOCTH pac-
XO0J]a 3amaca Ta30BO3AYIIHON cMecH, CBSI3aHHBIE CO
cnenudukoit padotel B ACB He paccmarpuBanucs. B
[9] oTMeueHa TeHACHIMS YBETHUEHUS PA3HULBI MEXIY
peaTbHBIMHU 3HAYEHHUSIMU JIETOYHOW BEHTHISAIMU U CO-
OTBETCTBYIOUIUMH HOPMAaTUBHBIMU [4, 5] 3HaUeHUAMHU
MIPH YBEIMUEHUH TSHKECTH BBINIOTHIEMOM paboThl. [Ipu
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OTOM CTAaTUCTHYECKasd IPOBCPKa JaHHOI'O BbIBOJAa HE
mpoBOAMIACE.

IMocTranoBka 3amaun. Vcxons us 9TOro, ImocraB-
JICHa 3aJdada pPacCKpbITUs 3aKOHOMepHOCTCﬁ pacxoaa
3ariaca Bo3ayxa Iipu pa60Te criacaresiei B arraparax Ha
C)KaTOM BO3JYyX€.

OcHoBHas 4YacTb

PaccmoTpensl 0COOEHHOCTH, CBSI3aHHBIE C PabOTOM
B ACB (B0 Bpemsi SKCIIepUMEHTAJIbHBIX HCCIIEI0BAHHUI
HCIIONIb30BAIMCH ammaparbl Drager P-78) mpu BbImosHe-
HHUH UCBITYeMBIMU Pa0OT pa3HOH CTEeNeHH TsbKecTH [S]:

— B MOKOE OHM B TeueHue 10 MuUHYT cuzaenu, Oy-
JTy4H BKJIFOYEHHBIMM B W30JHPYIOUIUH anmapar;

— TIpU BBIIOJHEHUH JIETKOH pabOThl OHM C 3a-
KPBITBIMHU TJIa3aMH NEPEIBUTANINCH BAOJIb CTEHBI TOMeE-
uieHus B TedeHue 10 MuHyT;

— B KauecTBe pabOThl CpelHeW TSHKECTH BBIIOII-
HSUJICA TTOBEM Ha CTYNEHBKY BBICOTOM 20 cM B TeueHHe
4 MHHYT cO CKOpOCTHIO 20 MOABEMOB B MUHYTY;

— TIpU TsDKeJIoH paboTe UCIIBITYEMbIE BBITOIHSITN
MOJJbeM Ha CTYNEHBKY BbIcoTOM 40 cM B TeueHue 4 Mu-
HYT CO CKOpOCThI0 20 MOABEMOB B MUHYTY;

— B KayecTBE OYEHb TSDKEJIOW PabOTHI BBHITIONHSII-
¢ MOJBEM Ha CTyHeHbKY BeIcoTOM 40 cM B TeueHue 4
MHUHYT €O CKOpOCThI0 30 NOABEMOB B MUHYTY.

B kxaxxnom ciyuae M3MepsiIoch HayalbHOE JaBiie-

HUIO PadoThl (Pyoy, MIIa). DTO MO3BOIMMIIO, UCTIONB3YS
3akoH boitnga-Mapuortra, nepeiftu x
(PHal{ —Pon ) Vs

0=,
. P -t

aT™M

(D

rae Py~ 0,1 MIla — armocdepHoe naBnenue; Vg = 81 —
o0bem OaitonoB ACB.

[onyueHHsle pe3yabTaThl 1O KaKAOMY BHIY pa-
00T, IOCKOJIbKY B COOTBETCTBYIOIIEM CITydae HUCIOJIb30-
Bajach BHIOOpKa C 00beMOM n=24, ObLIN POBEPEHBI Ha
HOPMAaJIBHOCTh pacrpesenenus mo kpureputo llanupo-
VYunxka [10].

s aTOrO, HAaNpUMeEp, MPUMEHUTEIBHO K HaXOXK-
JICHUIO UCIIBITYEMBIX B IOKOe (Tabx. 1) BHavaie Obuin
paccuuTaHbl CpeAHee 3HAYEHHE IOKa3aTewsl JIErOYHOM
BEHTUIISILIUA

p— n
B, = 0, /n , (2)
rjle ®, — 3HAYEHHE 0KA3aTeNs JIErOYHOM BEHTHIIAUH
i

y 1-T0 UCTIBITYEMOT O, JI/MUH.;
CpeIHEKBaIpaTUIECKOE OTKJIOHEHHUE

(€)

nem, =Y (o, —0,) =63,33,

i=1

u

(4)

rane m, — BBIGOpO‘IHLIﬁ HeHTpaJ'H)HHﬁ MOMCHT BTOPOI'o

HHe (Pyaq, MIla) 1 naBieHne MO OKOHYAHMIO BBINOJHE-  MOPSAKA.
Tabmuma 1
Pe3ynbTaThl OI[CHKH JICTOYHON BEHTHIALUY MPH HAXOXKIICHUU UCTIBITYEMBIX B TIOKOE
2
HcnsITyeMslit Pas Pron Vs t Oy ((Dni _O_)H)
1 18,25 16,50 8 10 14,00 14,694
2 18,75 17,00 8 10 14,00 3,361
3 19,50 17,75 8 10 14,00 3,361
4 18,00 16,00 8 10 16,00 3,361
5 18,75 16,50 8 10 18,00 3,361
6 19,75 17,75 8 10 16,00 3,361
7 18,25 16,50 8 10 14,00 0,028
8 19,00 17,25 8 10 14,00 0,028
9 20,00 18,50 8 10 12,00 0,028
10 19,75 18,25 8 10 12,00 0,028
11 18,50 16,50 8 10 16,00 0,028
12 19,50 17,75 8 10 14,00 0,028
13 18,25 16,50 8 10 14,00 0,028
14 18,75 17,00 8 10 14,00 0,028
15 19,75 18,50 8 10 10,00 0,028
16 19,50 17,75 8 10 14,00 0,028
17 19,25 17,75 8 10 12,00 0,028
18 18,50 16,75 8 10 14,00 0,028
19 18,75 17,00 8 10 14,00 0,028
20 19,25 17,75 8 10 12,00 0,028
21 20,00 18,25 8 10 14,00 4,694
22 19,00 17,50 8 10 12,00 4,694
23 18,25 16,50 8 10 14,00 4,694
24 18,75 17,00 8 10 14,00 17,361
Oy 13,83
G, 1,659
n-m, 63,33
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HOCKOJ'H)Ky OICHKH ;. SBJIAIOTCA PE3yJIbTaTOM
i

00pabOTKN HE3aBUCUMBIX HAOIIOIEHUH, OHU OBLTH pac-
TOJTOXKEHBI B TTOPSIIKE HEYObIBaHUS M 00O03HAYCHBI CHM-

BOIAMA @y , O ,...r Oy oy B Tabn. 2 npusenena

1y o
YIIOPSIIOYEHHAsT CEPHsl MOJYYEHHBIX 3HAYEHHM JIerod-
HOM BEHTHIAIMK. DTO MMO3BOJMIO BBIYHCIUTL IPOMeE-
KYTOUHYIO CyMMY S 10 popmye:

k
S= Zan—i+] ' (O)H(n—i+]) _O)m') = 7, 74 ) (5)

rae k — uaaexce, UMEIOIIMH 3HaueHus ot 1 1o n/ 2=12;

a K03(PHUIMEHT, UMEIOLIHHN ClIelMabHbIE 3Ha-

n—i+l "
YeHUs IS 00beMa BRIOOPKH N (€ro 3HaYCHUs, IPUBE-
JIeHHBIC B Ta0J. 2, B3saThI U3 Tabi. 10 [10]).
Ta6numa 2
VYnopsoueHHas cepust
MOJYYCHHBIX 3HAYCHHH JICTOYHOM BEHTHIIAIMH
[IPU HaXOKJAEHUH UCIIBITYEMBIX B TTOKOE

(O3 A Apk+1 X
o s ® s (24-k+1)
T(24-k+1) Tk —
k JI/MUH. | JI/MUH. O > ot X[n(n_km J
JI/MUH. ~ Wk
1 2 3 4 5 6
1 18 10,00 8,00 0,4493 3,5944
2 16 12,00 4,00 0,3098 1,2392
3 16 12,00 4,00 0,2554 1,0216
4 16 12,00 4,00 0,2145 0,858
5 16 12,00 4,00 0,1807 0,7228
6 14 12,00 2,00 0,1512 0,3024
7 14 14,00 0,00 0,1245 0
8 14 14,00 0,00 0,0997 0
9 14 14,00 0,00 0,0764 0
10 14 14,00 0,00 0,539 0
11 14 14,00 0,00 0,0321 0
12 14 14,00 0,00 0,0107 0
S 7,738
S? 59,88

Ta6mn. 11 [10] ans ypoHs 3Hauumoctu o = 0,05 u

n = 24 naer 3HaueHue W, = 0,916 . ITockonbky

W=0,946 > W, =0,916, 7
pacnpenenenue B coorBerctBuu ¢ [10] cuurtaercs Hop-
MaJIbHBIM.

Pacuersl, ananornunsie (2)— (7), ObLIM BBITOIHE-
HBl U Ui aHaju3a pacxona Bo3ayxa B ACB mpu BbI-
TIOJTHEHHUHU paboT C JPYroi CTENEHBIO TSXKECTH.

OO000IIICHHBIC PE3YIbTaThl IPUBEACHBI B Ta0I. 3 U
Ha puc. 1.

abn

= = = JIeTKad

=+ = cpegueil ToEecTH

0O4YeHb TAAETIAA

T 4
: { ~ ! LY
1 . o 4

0 20 40 60 80 100 120 @

Puc. 1. ®ynkuuu pacnpeeneHus: pacxoja Bo3ayxa B
ACB B 3aBHCUMOCTH OT TSDKECTH BBITIOHAEMOU PabOTHI

AHaM3 TONYyYSHHBIX pe3yibTaTtoB (Tadn. 3 u
puc. 1) moka3biBaeT, YTO 3aKOHOMEPHOCTBIO pacxoja
Bo3ayxa mnpu pabore B ACB sBmsercs HopmaibHas
(GyHKIMS paclpesielieHUss paccMaTpHUBaeMOro IoKasa-
tenst (1) HE3aBUCHMO OT TSDKECTH BBINIONIHSEMOH pabo-
ThL. [IpH 5TOM cpelHMe 3HaYeHHsl pacxoaa BO3oyXa Xy-
K€ HOPMHUPYEMBIX MOKa3aTeliel JIETrOYHOW BEHTHIISIINHM,
Tpe/iIaraeMbIX JUIsl HMCTonb3oBaHus B CucTeMe CTaH-
JAPTOB MO 0E30MaCHOCTH TPpyAa [S] U peKOMEHIYeMbIX
U1 pacdera BpeMeHu pabotel B ACB. Hckmrouenue
COCTaBJISIFOT PEKOMEHAINHN 10 pacyeTy BpeMeHHU pado-
Tl B Ay3p u Drager [12], HO U TaM OHHM COBHAJaIOT
TOJIBKO JUTS PaOOThI CPE/IHEH CTENEHHU TSHKECTH.

Pa3numia Mexny SKCHepUMEHTAIBHBIMU 3HAUSHUS-
MU pacxojia Bo3ayxa (Tabi. 3) U HOpMAaTUBHBIMH 3Hade-
HUSIMU JIETOYHOW BEHTWISIWMH [3, 4], HaunHas ¢ paboTHI
cpefHel TSDKECTH, CTAHOBUTCS IMPAKTHYECKU OJUHAKO-
Boii (mpubnm3uTensHO 10 1/MuH). ITO MOXKET OBITH 00B-
SICHEHO KOHCTPYKTUBHBIMH OCOOEHHOCTSIMH JIETOYHOTO
aBToMata ACB, KOTOpbI pacCuMThIBaETCSd HCXOIA M3
CTaOWIBbHOM paboThl B AnanazoHe 3084 y/mun. [11].

CrenyromuM 3TanioM OBLIO PacKpbITHE 3aKOHO-
MepHOCTEel pacxojia BO3/yXa OT YCJIOBHH, B KOTOPBIX
paboTaroT ra3oJpIMO3AIIMTHUKN. BHavane ObutM Tpo-
aHaJM3UPOBAHbl OCOOCHHOCTH, CBS3aHHBIE C paboTOl B
HENPUTOIHOW JJIsl JpIXaHus cpene. PaccMaTtpuBaioch
BBITIOJTHEHHE THITOBBIX YUEOHBIX 3a7au (Tadiu. 4) B Ter-
nmoasiMokamepe (TJK).

AHanu3 TONy4YEeHHBIX pPE3YJIbTATOB IIOKAa3bIBAET,
YTO, HECMOTPSI HA OTPHULIATENBHYIO CKOLIEHHOCTD (CTOJI-
Oer1 5 Tabm. 4) UCXOHBIX JIAHHBIX, TOJYYEHHBIX TIPH BbI-

Tab6muma 3
O000IICHHBIC PE3YTBTATHI PKCIIEPUMEHTAIBHBIX HCCIICIOBAHUIMN
CrerneHb TSUKECTH HopmarusHoe SHAUCHHE MOKA3A- | &5 1y G, ,w/vun | n ‘m, 2 W
BBINOJIHsIEMOH paboThI TeJIs JICTOYHOW BEHTUIISIIH [5] . n

1 2 3 4 5 6 7
TTokoit 12 13,83 1,659 63,33 59,88 0,946
Jlerkas 20 24,25 2,658 162,50 | 176,02 1,083
CpenHeil cTeneHy TsKeCTU 30 39,58 5,500 695,83 | 641,38 | 0,9217
Tsokenas 60 70,00 6,916 1100,00 | 1055,54 | 0,960
OueHb TsDKemas 84 95,63 6,135 1273,96 | 1206,56 | 0,947
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BBINOJHEHNH KAKIOTO 3a/IaHusl, 3aKOHOMEPHOCTBIO pac-
xoza Bo3ayxa npu pabore B ACB u B 3TOM ciyuae (pa-
6ore B T/IK) siBnsiercst HopMaibHast GyHKIUS pacrpee-
neHus (cronoer 6 Tabi. 4) paccMaTpPUBAEMOTO MOKa3aTe-
1151 (1) HE3aBHCUMO OT TSDKECTH BBITIOIHAEMON pabOTBHL
Hannume OLEHOK MaTeMaTHYECKUX OXUAAHHHA |
CpeHEeKBaIpaTHUECKUX OTKJIOHEHUH pacxona Bo3Iyxa
npu pabore B ACB kak Ha cBe)XeM BO3AyXe, TaK U B
TJK no3BosseT BBIIOIHUTH IIPOBEPKY TOrO, HACKOIBKO

3HAYUMO PA3JINYAIOTCS CPEIHUE 3HAUCHHS, TOTYUCHHbIC
MO JIBYM HE3aBHCHMBIM BBIOOpKAM HCCICIOBAHHS pac-
X0fa Bo3ayXa, ucnoib3yd [12] t-xpurepuit CTbroneHTa
(Tabi. 5). B aTOM ciydae paccMaTpHBasiaCh THIIOTE3a

H, : ®, (cB. Bo3ayx) = ®, (TJK) (8)
U ee albTepHATHBA
H,: ®, (cB. Bo3ayx) # ©, (TAK), 9)

KOToOpas J0Ka3bIBACT pa3IMunue CpCaAHUX 3HAYCHUM.

Tabmuua 4
O06001IeHHBIC Pe3yIIBTATHI Pacxoaa Bo3ayxa npu padore B T/IK
o - G s
Sananme CTerneHb TSHKECTH BBINOIHAEMON o, oy Skos W
paboThI B COOTBETCTBHHU C [5] T/MAH. | 51/MuE.
1 2 3 4 5 6
Pa3zBenka CpenHeil TshkecTH 42,42 4,20 -0,416 1,16
ITpoknanka pykaBHOH JIMHHMH K 04ary rmo)kapa Tsoxenas 72,22 6,97 | -0,305 1,07
BsiHOC «a10cTpanaBiero» (B kKauecTse Mmocies- OueHD TsmKeas 87.63 607 | -0.132 111
HET0 UCHOJIb30BAJICS MaHEKEH)
BeiHOC «@10cTpanaBmero» (33 KauecTBe Mocies- OueHD TsmKeas 93.86 528 | -0.256 113
HET'0 UCHOJIb30BAJICS JKHUBOM YEJIOBEK)
Tabmuna 5

CpaBHeHHE 3HAUYCHHI pacxoaa Bo3ayxa npu padote B ACB, monydeHHBIX Ha cBexkeM Bo3myxe U B TIK

CreneHb TSHKECTH BBITIOIHAEMOM paboThl F Fo S, L tuaen | trass (@ =0,05)
1 2 3 4 5 6 7

CpenHeil TshkecTH 0,82 2,3 1,40 46 -2,01 2,01

Tsoxenast 1,04 2,3 2,00 46 -1,11 2,01

OdeHb TshKelas (BBIHOC MAHEKCHA) 0,91 2,3 1,76 46 4,54 2,01

OdeHb TshKenas (BBIHOC )KUBOTO UEJIOBEKA) 0,85 2,3 1,65 46 1,07 2,01

C menpio BhIOOpa KOHKPETHOM METOAMKH pacueTa Sy, =
t-kpurepus [12] BHavyane ObLIa IpOBEpEHA T'MIIOTE3a O 5 5
paBeHCTBe Aucnepcuil. B kauecTBe KpuTepus s Mpo- / (ncB.BOBﬂyx _1)'Gc3.303;[yx + (nT}]K _1)'GT)1K X (14)
BEPKHU HOJIb-TUNOTE3BI - N posayx T TR — 2 :
H,: G2, (cB.B03 =G?, (TAK 10
o G, (cB.Bo3ayx) =G, (TK)  (10) N
ObLT BEIOpaH F-kpurepwuii [12
P P pF [GZ]/GZ . U =Ny pounex + 71K -2=46. (15)
T2 an B pesynbraTe
2 o _ _

rae G; — Oomblias U3 OLEHOK JMCHEpCHit B IBYX BBIOOD- tan =| ®, (cB. BO3yX)-®, (T JIK)| /Su)n . (16)

Kax. HpI/I OTOM KPUTUYCCKOC 3HAYCHHEC FKP ,

ypoBHe 3HaunMocTH 0=0,05 U 9rcie cTereHei cBo0OIbI
v =n 1=23;
(12)

KOTOpOE TIpU

CB. BO3JIYX CB. BO3IyX

Urk = Mg —1=23,

rac n =1y K = 24 — KOJIUYeCTBO HUCIIBITYEMBIX, Y

CB. BO31yX
KOTOPBIX OMpezeNsuics pacxos Bo3ayxa B ACB, paBHo [12]
E =23. (13)

kp — Ltabn
BugHo (cton6upl 2 u 3 Tabn. 5), 94To B paccMoT-
PEHHBIX CcIydasx MPaBOMEPHOM MpPHU3HAETCS HOJb-
runore3a (8) u JoIMycKaeTcsl PABEHCTBO JUCTICPCHI MPH
BBITIOJTHEHUH PA0OT, OTHOCAMIMXCS [5] K OMUHAKOBOM
CTETNEHH THKECTH.
Hcxons U3 3TOro, CTaHgapTHas OIMHOKA Pa3HOCTH

Se, » © YYETOM TOro, 4TO BBIOOPKH Manoro pasmepa

(n <30), 1 yncio creneHei cBOOOABI L IMPU BBHIYUCIE-
HUH t-KpUTEpUs paccuuThiBatoTcs [12] xak

BunHo (cTon6ust 6 u 7 Tadi. 5), uTo B OOJIBIMIMHCT-
BE CiIydaeB Ipu ypoBHe 3HauumocTH o=0,05 MO>KHO TO-
BOPHUTH O COBIAJICHWM 3HAYEHHH pacxoja BO3/ayXa, Io-
JIyYeHHBIX TIPYU BBITIOJHEHHU 3aJIaHHM, XapaKTepPHU3YIO-
IUXCs OJJMHAKOBOW CTCIEHBIO TSKECTH, HA CBEKEM BO3-
nyxe u B THK. DTo cBUAETENHCTBYET O TOM, YTO CTaH-
JlapTHas Harpyska [5] AOCTaTOYHO aJeKBAaTHO OTpaskaeT
Harpy3Ky, ¢ KOTOpOW CTaJIKMBAIOTCS criacarelid B Mpo-
1ecce MmoAroToBku ¢ ucnons3oBanueMm TJIK. Hckmroue-
HHUE COCTaBIIsieT yueOHas CHTyalusl ¢ BHIHOCOM MaHeKe-
Ha. Ee MOXXHO OOBSICHUTB TEM, UTO (KaK 3TO UMEET MECTO
Y TIpU TIPOBEICHUM aBapHUHO-CIIACATEIBHBIX padoT, He
CBSI3aHHBIX CO CIIACEHHEM JIIOJIeH) MPOMCXOIUT eCTecT-
BEHHOE Yepe/IoBaHUE BHIITOIHEHUS OYeHb TsDKENoW pado-
ThI C HENPOJIOJDKUTEIILHBIMY TIEPHOIAMH OTbIXA.

[Mocne momy4yeHus: 3aKOHOMEPHOCTEH pacxona
Bo3ayxa npu padore B T/IK ObutM MpoaHaTU3UpPOBAHBI
0COOEHHOCTH, CBSI3aHHBIE C AEATEIHHOCTHIO ra30/bIMO-
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3alIUTHUKOB BO BPEMSI TaKTHUKO-CIICIIHAIBHBIX YYCHHH
(kak mpoleccoB, Hanboee OJIM3KHX K peasIbHBIM aBa-
pHiiHO-CIIacaTeIbHBIM paboTaM) Ha CTaHIUSX TITyOOKO-
ro 3ajeraHusi XapbKOBCKOro MeTpornonuTeHa [13].
OneparuBHasi paboTa MCIBITYEMOr0 JIMYHOI'O COCTaBa B
ACB Bo Bpems y4eHUil BKIIIoYana B ce0sl BKIIOUEHHE B
amnmapar, paboTy ¢ MoXapHO-TEXHHYECKUM BOOPYKEHH-
€M, JBIKCHHE K «IIOCTPAJABIIUM» M IOCIIEAYIONIYIO
9BaKyalluIo UX Ha CBEXKUI BO3AYX pa3HBIMH CIIOCOOaMHU:

— COIPOBOXKJECHHUE TEX, KTO MOXKET NepeIBUraTh-
csl, HO TIOTEPST CIIOCOOHOCTh OPUEHTHUPOBATHCSA B 3a-
JIBIMJIECHHOM TIPOCTPAHCTBE;

— TIepeHocka (CrnocoboM «Ha KapaOMHaX») Tex,
KTO HaXOIWTCS B CO3HAaHHHM, HO HE CIIOCOOEH Iepe/Bu-
raThCsl CAMOCTOSITEIIHHO;

— TIepeHOCKa IOTEPHEBUINX» 0€3 CO3HAHUSL.

Jlnst aHanM3a WMCIONB30BAJIMCh UCXOMHBIC JIaHHBIE,
IpuBeicHHbBIE B [14], re oTMe4eHo, YTo JIeroyHas BeH-
TUISIIMS ¢ ypoBHeM 3HauumMoctH 0=0,1 Moxer ObITh
ormucaHa f-pacnpenenenuem. [lo ananoruu ¢ panee pac-
CMOTPEHHBIMU CHUTYallsIMH ObUTH OOOOIIEHBI pe3yJibTa-
THI pacxoja Bo3ayxa B mporiecce ACP Ha CTaHIIUSAX MET-

porouteHa (Tabn. 6). X aHamu3 MOKa3bIBaeT, YTO, HE
CMOTpsI Ha YBEIMYEHHE OTPHUIATELHOW CKOIIECHHOCTH
(cronber; 5 Tabn.6), GyHKIUA pacrmpenelicHHs pacxona
Bo3ayxa mpu npoeneHnn ACP Ha craHnusx MeTpono-
JIUTEHA ONUCHIBACTCS HOPMAJIbHBIM 3aKOHOM HE3aBUCHMO
OT BBITOJTHAEMBIX I'a30/JbIMO3ALIUTHUKAMH 33/IaHHH.
BunHo (puc. 2), uTO Aake BBINIOIHEHUE PadOTHI,
KOTOpasi OTHECeHa K paboTe cpeiHel CTENeHH TSHKECTH
(cmyck Mo HENOABMKHOMY 3CKAJIATOPY), HE TOBOPSI yXkKe
PO TSDKEJbIE M OYeHb TsDKENble paOoThl, BBHI3BIBAET CY-
IIECTBEHHOE YBEJIMUEHNE YaCTOTHI JIBIXaHUs, YTO HE MO-
JKET He MPUBECTH K YBEINYEHHUIO JIETOYHON BEHTHISIIUH.
EcrectBeHHO, 1 peayibHbIC 3HAYEHUS PACXO/ia BO3yXa B
npoliecce MPOBEJCHHS TAKTUKO-CIIEIHAIBHBIX YUSHUH
CYILIECTBEHHO OTJIMYAIOTCS OT PEKOMEH/I0OBaHHBIX B HOP-
MaTHBHOW U cIpaBo4yHOM nureparype [4, 5]. Iloareep-
KIICHUEM, 3TOTO MOXKET CIY)KHTh, HalpHMep, CYIIeCT-
BEHHOE pacxoxieHue (puc. 2) Mexjay 3HauYSHUsIMU pac-
XO0/1a BO3/[yXa, MOJYYEHHBIMHU MPH BBIOIHEHHU CXOMXKHX
3aganuid B T/IK (BBIHOC MOCTpajaBIIero B «CO3HAHUID)
u Bo Bpems TCY B MeTpononuTeHe (BHIHOC ITOCTPa/aB-
IIET0 TI0 HEMOABMKHOMY 3CKaJIaToOpy Ha KapaOUHaX).

Tabnuua 6
O0001IeHHBIC Pe3yIBTATHI PacXoaa Bo3ayxa npu nposeacHur ACP Ha CTaHIUSAX METPOITOIUTECHA
Sananie CreneHb TSKECTH BBITIONHAEMOH pa- | @, Gwn | Skos | W
OOTBI B COOTBETCTBHH C [X] JI/MUH. | J1/MUH.
1 2 3 4 5 6

CI1ycK 10 HENOJBM)KHOMY 3CKaIaTopy CpenHeil TsKeCTH (0 wopw = 40 1/Mun)| 78,74 | 2,83 | -0,60 | 1,09
[MoxbeM 10 HETTOABIKHOMY dCKaIaTopy (COMpOBOXKIE- ToDKeNaL (O sope = 60 /MitH) 9025 | 2.86 |-0.51 | 1,08
HHE «TI0CTPAIABILIET0» B CO3HAHNH)
BBIHOC «10CTPAABILIEr0» 10 HEMOABMKHOMY JCKAJIATO- OueHb TOKENAS (0 yopy ~ 84 /mMum) | 105,66 | 4,33 | -0,69 | 0,98
Py Ha KapabuHax
BeiHOC «rtocTpanaBmero» 6e3 Co3HaHUS MO HETIOJBIDK- Oretth TR (00, opsy~ 84 Wptam) | 119,51 | 5.24 | -0,75 | 0,96
HOMY 9CKaJIaTopy
Becb koMIIeke paboT B HENPUrOHOM J1st MbiXaHus cpefie | CpenHeil TSDKECTH (0 yopy =~ 40 W/MuH) | 99,34 | 3,65 |-0,45 10,99

Puc. 2. ®ynkuuu pacnpeseneHus: pacxoaa Bo3ayxa
B ACB B 3aBUCHUMOCTH OT XapakTepa
BBITIOJTHAEMOTO 33 JaHUs

Taxk, pacuetsl B cootBeTcTBUH ¢ (8)-(16) mokasa-
JIM, 9TO PACXOKICHUE MEXIY CPEIHUMHU 3HAYCHUAMU
pacxoyia Bo3yXa SIBJISIETCS CYLIIECTBEHHBIM.

Kpome 3Toro, BasKHO OTMETHUTD, YTO C YBEIINICHHUEM
CTETICHH TSHKECTH OMEPaInii, BBIMOIHIEMBIX B X0O/I€ TIPO-
Benenust TCY, pazHuiia Mexay pacXxoaoM 3araca BO3Ay-
xa nipu padore B ACB oT 3HaueHHiT JISrOUHON BEHTHIIS-
UM, TPUBEACHHBIX B HOPMATHBHOW M HAYYHO-TCXHH-

yeckoil nurepatype [4 — 6], yBenuuuBaercs, T.€. AOIyc-
THMOE BpeMs BBIIIOIHEHUS OTJEIbHBIX ONEpaluil B He-
MIPUTOAHON IS IBIXaHUS Cpefie ONpPEAeNnseTcs He TOIbKO
MIOKA3aTeNIIMH JIETOYHOW BEHTWIIALMH, KOTOPbIE 3aBUCST
OT CTeNeHH TsHKECTH paboThl (KOMIOHEHT «YenmoBex»),
HO TaKXe OT HCIIOIb30BaHMUSA KOHKPETHOTO H30JIUpYIO-
miero armmapara (KOMIIOHEHT «MalivHay) U yClOBUi, B
KOTOPBIX paboTaloT crniacatenu (KoMnoHeHT «Cpenay).

CrnenoBaTtenbHO, IOCTOBOW Ha TIOCTY 0E30MacHOCTH
HapsAy TpH pacuere 00sA3aTeNbHBIX [4] MPOrHO3HBIX
BPEMEHHBIX XapaKTEPUCTUK AEATEIBHOCTH a30/bIMO3a-
IIUTHUKOB B HETIPUIOHOM I IbIXaHUS cpene (pacuer-
HbIE BpEMEHa MPeKpaleHus pa3BeIky 1 BO3BpAILCHUS Ha
CBEXKHUH BO3/IyX), KOTOPbIE OMUPAIOTCS HA HOPMAaTHUBHBIC
MIOKA3aTeNN JIETOYHOM BEHTWIALMH, JOMKEH MX IOCTO-
SITHHO KOppeKTHpoBaTb. OCHOBHOE BHHMMAaHHE JOJDKHO
OBITh YZIEJICHO KOHTPOJIO 32 3aacoM Bo3ayXxa (OCyIlecT-
BJISIETCSL B MPOLIECCE TMPOBEPKHU JaBJICHUS BO3yXa B Oal-
noHax ACB) ¥ IOCTOSSHHOMY YTOYHEHHIO KOHTPOJILHOTO
JIABJICHUS, TP KOTOPOM HEOOXOIMMO HayaTh BO3BpaIlle-
Hue. IIpu 3ToM NOMKHA YyIUTBHIBATHCA U CKOPOCTH JBH-
YKEHUS ra30bIMO3aIUTHUKOB.
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— TIpH paccMOTpeHUH paboTh cracareneii B ACB
HEOOXOANMO TOJIb30BaThCsl TIOHATHEM «PAacXOJl BO3AY-
Xa», a He «IEroYyHasl BEHTHIIALNS, IIOCKOJIBKY IIPU BCEX
pexuMax paboThl B ammapaTe pacxoj BO3AyXa BHIIIE
HOPMaTHBHBIX [TOKa3aTeJiel JISrOYHOI BEHTUIISIIH;

— 3aKOHOMEpHOCTBIO pacxoja npu padore B ACB
SIBIISIETCST HOpMaJibHasi (DYyHKIMS paclipesielieHue pac-
CMaTpHUBaeMOro MoKa3arelisi BHYTPH paccMaTpHBaeMOro
pexuMa paboThI;

— TIOCTOBOM Ha IOCTy O€30MacHOCTH JIOJDKEH
OLIEHMBATh PAcCUETHhIE BPEMEHHBIE XapaKTEPHUCTHKH C
Y4ETOM peajbHBIX 3HAUYeHHWH MOKa3aTels pacxojia BO3-
nyxa. OCHOBHOE BHUMaHHUE y HEro JAOJDKHO OBITh 00Opa-
IICHO Ha MpPOBepKy AaBiieHus B OautoHax ACB wu mo-
CTOSITHHOW KOPPEKIMH KOHTPOJIBHOTO [aBIICHUS, ITPH
KOTOPOM 3BEHY T'a30/IbIMO3ALIUTHON CIYXObI HEOOXO-
JIMMO HAa4YWHATh BO3BpAIlIEHHE HA CBEXKHUH BO3IYX.

Hanpapiaenusi JgajnbHeHIIMX MCCJIeA0BAHMIA.
[enecooOpa3HO pacKpbITh 3aKOHOMEPHOCTH pacxoja
3araca KHCJIopoja mpu padoTe ra3opIMO3aIIUTHUKOB B
pereHepaTHBHBIX JbIXaTEIbHBIX alapaTax.
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NOPIBHANbHUA AHATI3 3AKOHOMIPHOCTEW PO3X0Y 3AMNACY NOBITPA
NP POBOTI PATYBAJIbHUKIB B ATAPATAX HA CTUCHEHOMY MNMOBITPI

B.M. Crpineus

3akonomipnicmio gumpamu nogimps npu pooomi 6 anapamax na cmucteromy nosimpi (ACII) e nopmanvha ynxyis pos-
nOOINY Yb020 NOKAZHUKA 8CEPEOUHT PO3RNAHYMO20 pexcumy pobomu. Biosnaueno, wo npu ecix pesxcumax pobomu 6 anapami
BUMPAMU NOBIMPSL GULYE HOPMAMUBHUX NOKA3HUKIE Niecenesoi genmunayii. OOIpYHMOBAHO SUKOPUCIANHS MEPMINA «8UmMpama
nogimpsiy 3amicmo «Jjieceneéa 6eHMuaAYisny. 3anponoHo8aHO NOCMOBOMY HA NOCMY Ge3NeKu OYiHIO8AMU PO3PAXYHKOBI Yacogi
Xapakmepucmuky 3 ypaxyGamHAM pPeanvHux 3HaveHv nokazuuxa eumpamu nogimps. OCHOBHY y6azy 6iH NOGUHEH 36EPHYMU HA
nepesipky mucky 6 oanonax ACII i ceoeuachuii nepepaxynox KOHMpOAbHO20 MUCKY, 34 AKO20 JaHYI 2A300UMO3AXUCHOT CYyIHCOU
HeoOXIOHO NoYUHAMU NOBEPHEHHS HA C8Idce NOBIMPSL.

Knrouogi cnosa: ACII, necenesa eenmunsiyisi, po3xio nogimpsi, pexcumu pooomu, 3aKOHOMIPHOCMI OiSIbHOCHII.

COMPARATIVE ANALYSIS OF THE FLOW PATTERNS
OF AIR RESERVE FOR RESCUERS IN SCBA

V.M. Strelec

Regularity of flow at work in SCBA is a normal function of the distribution of the indicator within the considered mode. It is
noted that in all operating modes of SCBA air flow above the normative parameters of pulmonary ventilation. Justified the use of the
term "air flow" instead of "pulmonary ventilation". Proposed security guards at the post to assess the temporal characteristics of the
calculated taking into account the actual values of the air flow. The main focus it needs to be addressed checking cylinder pressure
of CSBA and permanent correction of controlling the pressure at which the units of rescuers should begin returning to fresh air.

Keywords: SCBA, pulmonary ventilation, air flow, modes, patterns of activity.
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