Gas management B TeEXHUYECKOM OalBUHre

leHHapun dypcos, UHcTpykTOop PADI ¢ 1999 ropa, uHctpykrop TDI ¢ 2000 ropa,
MHCTpyKTOp-TpeHep IANTD c 2007 ropa. Ha HacTtosiwee Bpema MSDT PADI, Adv Tx
instructor TDI, Tx IT IANTD, Inspiration/Evolution instructor IANTD, Full cave diver
IANTD: "B cBeTe HegaBHUX coObiTUI B [axabe n nocnenyroLwmx 3a HAMKM gebaroB Ha
c¢hopymax, nokasaBLUNX, 4TO 6ONBLUMHCTBO OaNBEPOB HE UMEET YeTKON CXEeMbl
nnaHMpoBaHUS ra3os, 1 peLUnn HanucaTb 3Ty, MOXHO CKa3aTb, MEeTOAUYKY, ONS TOro,
YTOObl HANOMHUTL 3a6bIBLUMM, paccKa3aTb He 3HaBLUUM, OCBEXMWUTb B NaMsiTU YCBOMBLLUM
-0 KaK cnepyeT nnaHMpPoOBaTb caM Habop rasoB U UX pacxom AN TeXHUYEeCKMUX
norpyxeHumn"

1. HaunHaem ¢ nop6opa JOHHOM CMEecU B 3aBUCUMOCTM OT NNAHUPYEMON FNyOUHBbI.
MapumanbHoe naeneHve KMCnopoaa B CMECU He OOMXHO npesbilwaTb 3HaveHne 1,4 ATA.
KonnyectBo HEO6XOAMMOrO reninst U OCTaBLLEroCsl a30Ta, eCNN 3TO TPUMUKCHBIA faiiB,
BbICYMTHIBAEM UCXOOS U3 BbIOPAHHON ANS 3TOr0 NOrpy>XeHns SKBUBANEHTHON HAPKOTUYECKON
rnybuHbl. [lns npumepa Bo3bmeM norpyxeHue Ha 100 meTpos. END = 40 meTpam.
HapkoTnyHocTb kucnopona He yuntoeisaem. FO2 = 1,4/11 = 0,12. FN2 = 3,95/11 = 0,35.
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Octanocb HanTtn gpakumio renunsi. FHe = 1- 0,12 - 0,35 = 0,53. NToro, Heobxoaumas ooHHas
cmechb - Tx 12/53.

2. Mop6upaem paH- N BEKO rasbl. 30eCb NOMXHO ObiTb COBNIOAEHO HECKONBKO YCNOBMWIA:

1) [o rnybuHbI NEPEKNOYEHNS HA NEPBLIA PaH ra3 He AONXHO ObiTb 04eHb fAaneko. Kpome
CBOEro NpsIMOro npeaHasHayeHust 3ToT rasd ByaeT CnyXnTb aBapuitHbIM 3anacom Ha cnyyar
npobnem ¢ fOHHbIM ra3oM. MNpuyem, yem rnybxe Mbl MNAHMPYEM ONYCTUTLCS, TEM Bnnxe
LONXHO OblTb NepBoe nepeknoyeHne. B Hopme - 30-40 METPOB OT MakCcUMasibHOW FnyOuHbI.
T.e. nnaHupys norpyxeHune Ha 100 M., nepBoe nepeknoveHne nnaHmpyem Ha 70 m

2) ecnu B cmecu bonee 0OHOro MHEPTHOrO rasa, ux napumnanbHoe AaBneHne OONXHO
MEHSITbCA NNaBHO. 34ecb obwenpuHaATas pekoMeHgauns ans TPUMUKCHBIX MOrpYyXeHui -
yBEeNM4YeHne ppakumm asota 0T CMECU K CMECU HA NoAbeMe, He Bonee yem B 1,5 pasa, XoTs
HWKTO TOJIKOM He 3HaeT, 0TKya aTa undopa B3snacb. HekoTopble cHMTaoT 3TO Yepecuyp
60NbWIMM CKAYKOM, XOTS B OONIbWIMHCTBE CNy4YaeB 3TOro noctatoyHo. COOTBETCTBEHHO,
cnepytownn Haw ras nocne Tx 12/53 - Tx 20/35. Npu ganbHeAWNX Nepekno4YeHnsx aTo
yCnoBue TakXxe LOoNXHO cobnoaartbes.

3) napunanbHoe OaBfieHve KMcnopoaa B eKo- radax He LO/IXHO npesbilatb 3HavyeHne 1,6
ATA.

4) napunanbHoe OaBfeHne KUCnopoaa B NeKo- radax He fOMXHO OblTb HUXe 3Ha4YeHns 1
ATA, nHaye nekomnpeccus nepectaeT bbiTb 3 hekTnBHON. Ecnn Po2 ctaHOBUTCS HUXE
e[VHULbI, NepeknnyaeMcs Ha cnegyowmni geko- ras. Cnenys atn npasunam, nocne Tx 20/35
Ham BrnonHe nogongetr EANx50, a nocne Hero - YACTbIA KUCNOPOL.

Hebonbwoe oTcTynneHne oTHocuTeNbHO Habopa aeko- razos EANx32+EANX80, nockonbKy
Benocb MHoro aebatos no ux nosoay. C 04HON CTOPOHbI, NPOTUBHMKM TaKoro Boibopa
foKasblBanm ero HeaPPEKTUBHOCTb, C APYrov - HAPO4 rOBOPUT, HbIPSIM MHOIO pas C TakMu
rasamu n HMYero, Bce B nopsiake. Ha camom gene Takoi BbIOOP - 9TO HEKMIA KOMMPOMUKCC Npw
norpy>xeHusx Ha 70-80 meTpoB. OH No3BoNSET 060MTUCHL ABYMS CTIAOXAaMN BMECTO TPEX, HO
HECKOJIbKO CHUXaeT adpPekTUBHOCTb Aekomnpeccuu. [on agodPeKTUBHOCTbIO 4
nogpasymeato MMHuMn3auuio puckos Kb, koTopas BCce paBHO BO3MOXHA faXe Npu YeTKOM
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cnenoBaHuy nnaHy norpyxexHuns. Ecnu nnaHnposatb npu norpyxeHuax Ha 70-80 meTpos
nekomnpeccmpoBaTbcs Ha HanTpokce 50%+02, To nepBoe nepekntoyeHne bynet yepes 50-60
METPOB OT MakCUManbHOM rnybuHbl. 1 cymTaro, 3T0 MHOTO.

BapuaHToB aBa: nnu 6patb TpeTuii CTalax ¢ TpuMmUKcoM Tuna 25/25 nnu He bpatb 50%
BooOLle, a BMECTO HEro B3siTb HAaWTPOKC 32%. Toraa Mbl CMOXEM nepekntounTbes Yepes 30-40
METPOB OT MakcuManbHou rnybuHbl. M ckavyok no napumanke asota Aonyctumblii. U
[OCTaTOYHO Bbicokas napunanka kucnopona ot 40 go 20 metpos. Ho, Menbye 20 oHa
CTaAHOBUTCS 3HAYNTENBHO HUXE eanHULbI. 3HAYNT, HyXXEH ApYyroi ras. Bot n 6epyT HaTpoKe
80% nnn pnaxe 70%, 4T0Obl ahHEKTUBHAS AEKOMMPECCUS HAYanach yxe Ha BaxHbix 10-12
MeTpax, a He XAaTb, noka nepengews Ha 6 MeTpoB. B pesynbTarte npoaonXmnTenbHOCTb
JEeKOMMpPeccHn He HaMHOro Oo/blie, YeM C UCNONb30BaHMEM KMCopoaa.

3. B 3aBUCUMOCTM OT NIaHUPYEMOrO AOHHOI0 BpeMeHu, co6¢ctBeHHoro RMV v rny6uHbi
nepeKnoYeHUs Ha NepBbii paH ras, BbiCYMTbiIBaeM HE0O6X0AMMOe KONMMYEeCTBO AOHHOrO
rasa. Ckaxem, Mo pacxopg 20 n/mMuH, Ha 100 MmeTpax s nnaHnpyto NposBectn 15 MUHYT n
cnenytowunii Mmoit ras - Tx 20/35. I"'ny6okumx octaHoBOK A0 70 M He nnaHupyeTcsi. Heobxonmmoe
KonnyecTBo rada = 20*18 (3 MuHyTbl fob6aBnsiem Ha BecnabiTue)*11 = 3960 nuTtpos. Tenepb,
PYKOBOACTBYSCb MPaBUIOM TPeTEl, 9TO KONMYECTBO ra3a ymMHoxaem Ha 1,5. Okpyrnus,
nonyyaem 6000 nutpos Tx 12/53. 310 15 n cnapka. 3sBy4anu BONPOCHI, cnenyeT N B
OTKPbITOV BOAE NOMb30BaTLCS NPaBWUIOM TpeTei BykBanbHO, T.e. TPETb - TyAa, TPEeTb -
obpaTHO 1 TpeTb OocTaeTcs "Ha BCSkMn cnyyaii”. Het, koHe4Ho. Beab npu npaBunbHOM
nnaHMpoBaHMK NyTb "06paTHO" [0 NEePBOro NEPEKIIYEHNSI 3aHUMAET HEMHOTO BPEMEHN 1
rasa Ha nogbem ynaet He MHOro. A Ha fiHe Mbl MOXEM NPOBOANTb 3HAYUTENbHOE BpeMs. Tam
N OCHOBHOWM pacxon. CMbicn "TpeTei”" ons OTKPbITON BOAbI 3aK/1K0HAETCS B TOM, 4TO OT BCEro
rasa, KOTOpbI/i Mbl HECEM C CODOM, Mbl MIAHMPYEM UCMONb30BaTb TONbKO 2/3, a OCTaNbHOE -
aBapuiHbIA 3anac, T.e. NPy WTaTHO NpoLe[weM NorpyXeHnn Mbl 4ONXHbI BEpHYTbCA € 70

H6apamu B cnapke Kak MUHUMYM.

4. PacyeTbl pacyetamm, HO YTO-TO BO BPEMS NOrPy>XeHMS MOXET NONTN He Tak 1 pacxon rasa
yBenuuntca. Ecnu Ha aT0 HanoXuTcsa Kakas-To HewTaTHas cuTyaums, To ra3da MoXeT U He
XxBaTuTb. [103TOMY BBOOMTCS €lle 0auH 06s13aTeNbHbIN 3N1IEMEHT NIaHUPOBaHUS
norpyXxeHusi - MUHUManbHoe AasneHne noabeMa ,
T.€. MMHUMasbHOE AaBneHne, JOCTUIHYB KOTOPOro, Mbl HAYMHAEM NO4bEM BHE 3aBUCUMOCTU
OT TOro, BbllWO JOHHOE BpeMsa unu Het. [Npononxas npumep norpyxeHus Ha 100 meTpos,
MCXOOUM N3 TOrO, 4YTO B CNApKe K MOMEHTY Mepekto4YeHns Ha paH- ras, y MeHs OOXHO
octatbcsa 70 6ap, nogHMMaTbes K 9T0i rnybuHe s 6yay 3 MUHYTbI, PU 3TOM CpeaHss rnybnHa
coctaBut 85 MeTpoB. Pacxon - Te xe 20 n/MuH. 20*3*9,5=570 nutpos. O6bEM cnapkn NpuMem
3a 30 nutpos. 570/30=19. NToro, MuHMManbHoe gasneHue nogbema = 70+19 ~ 90 bap.
LDocTturHys 90 6ap, HaYMHAEM MNOAHNMATLCS BHE 3aBUCUMOCTM OT TOr0, 3aKOHYMNOCh JOHHOE

3/5



Gas management B TEXHUYECKOM OalBUHre

BpeMs Unn Her.

5. KonuyecTtBO AeKo ra3oB. [leko ras - 970 TOT ras, KOTOopblii MO3BONSET HAM BbIATU Ha
MOBEPXHOCTb XMBbIMW U 300POBbIMK. [109TOMY €ro AONXHO ObITb 4OCTATOYHO. MMHMMANBHO -
pacyeT no ToMy Xe npaBuny Tpeteit. MNpu 6onee KOHCepPBaTMBHOM NOAX0AE KOMMYECTBO
HeobXxoAMMOro rasa yMHOXaeTcst Ha ABa v K aToMy npobasnsetcs 15 6ap. MNoapasymesaeTcs,
4TO HanapHWKK 6ynyT AblwaTb U3 OOHOro perynsatopa, a 15 6ap notepsieTcs npu ero
nepenadve. OTKPOBEHHO roBopsi, cnabo npencTaensiio cebe HacoByto AeKY B OTKPbITOM BOAE C
IblXaHMeM ¢ NapTHepPOM 13 oagHoro perynsitopa. OcobeHHo ecnu oaunH U3 NAPTHEPOB B
cTpecce n3-3a NoTepsHHOro rasa. bonee peanuCcTUyHbIM S cyMTako NOCTyNaT, YTo B Cnyvae
npobnem Ha oHe ecTb Kyaa NoAHMMATbCS, a Ha AEeKO-0CTaHOBKax NnoaHMMaTbcst 0cobo Hekyaa,
Ha[o CTOATb M pewaTb BO3HMKLWNE Npobnembl HA MecTe. A Ha 3TO MOXeT noTpeboBaTbCs
6onble rasa.

CuTyauusi 3 XusHu - nocne norpyxexHusi Ha 90 MeTpoB, NOAHMMAEMCS MO NnaHy, Bce rnamako.
Bopyr, nepen nepekntoyeHmeM Ha 50% HanTpokc obHapyXMBaeM, 4TO y MOEro HanapHuka
6annoH nyctoi. OH nooayBan U3 Hero Cyxol KOCTIOM, COOTBETCTBEHHO, HannoH 6bin
OTKPbITbIA. A NOrpy>XeHne NPOXOANNO0 CO CKyTepammn, BOT YENOBEK M HELOCMOTPEN, Y4TO
MOTOKOM BOAbI MOAMEP/IO BTOPYIO CTYNEHb PErynstopa Ha CTalaxe v Becb ra3 ctpasmno. 5
\Wwen Bnepenm, NoaToMy TOXe 3TOro He Buaen. B aToi cutyaumm 66110 NPUHATO peLleHne, 4To
LaiBep ocTaeTcsl Ha npeablaylem rasze. 910 6bin Tx 25/25. 50% HaiTpokc ybpanu ns ras
nucta VR3. ViMenuchb elue octaTku Moero rasa. B ntore atoro xsatvnno ons nogbema kK 6
MeTpam, rae naveep NepektoynIcs Ha KUCNopoad, KOToporo 6bino ¢ N3BbITKOM. U XBATWUNO ANS
6onee ANMTENBHOW, MO CPABHEHUIO C NAHOM, LEKOMMPECCUN.

Kaxnbli nanBep nonxeH cam cebe 4eTKo O0TaaBatbh OTYET O CTEMNEHM pUCKa NNaHNPYEMOro
NOrpy>XeHUsl 1, B 3aBUCUMOCTUN OT 3TOr0, 0CO3HAHHO BbIBMpaTb Ty UMW MHYIO CTEMNEHb
KOoHcepBaTmama B noabope rasos 1 nx o6 bemMoB. B KOHLEe KOHLOB, BCerga nyywe noaHATbCs
co 100 6bapamn TpMMMKCa B Cnapke YeM oKasaTbCs C HyneM Ha rnybvHe n nuxopagoyHo
pewarb, YTO C 3TUM Hynem genaTtb?

6. CoctaBnsieM aBapunHbIN NnaH. Yem Ha 60/blee KOMYeCcTBO BONPOCOB Mbl OTBETUM cebe
Ha NOBEPXHOCTW, TEM MEHbLIE HEOXMAAHHOCTEN Hac byneT noacteperaTb NO4 BOOOW M Npwu
BO3HWKHOBEHWM aBapUIAHON cuTyauun y Hac byneT rotToBbli BApUaHT ee peweHns. ABapuitHble
nnaHbl TPAAULMOHHO COCTABMSIIOT HA CNyYai HenpenoHaMepeHHOro yBenmyeHus rnyouHbl
NOrpy>XeHnsl, BPEMEHN NOrPYXEHNs, a Tak>XXe BO3MOXHOW NoTepu 04HOro U3 Aeko rasos. [pu
aBapuiiHOM NnaHMpoBaHUN HEOOXOAUMbI 3anac raza yMHoXxaeM Ha 1,25, T.e. monyckaem, 4To
npu aBapunHOM cutyauum napacxonyetcs 4/5 scero 3anaca rasa, uiv, opyrumm cnosamu,
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nnaHMpyeM n3pacxonoBaTb NOMIOBMHY NpUNaceHHon TpeTu. B aTom cnyyae yctaHaBnmMBaroTCs
rpaHmupbl N0 BPEMEHM 1 rnybuHe, NPeBbICMB KOTOPbIE, faiBep NONXEH OTAaBaTb cebe oTyeT,
4TO €ero WaHChbl NOAHATLCS K MOBEPXHOCTU XMBbIM U 300POBbIM BAN3KM K HY /O MU UMEIT
oTpuLaTeENbHOE 3HAYEHNE.

YeTHOCTM 1 6e30nacHbIX NOrpyXEeHMWIA.
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