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Bnepeble c anropMTMOM OeKOMNpeccun «rpagueHT goakTop» g ctonkHynca s 2008 roay,
KOraa HaynmHan cBow NorpyXeHusi ¢ pebpusepom SBONIOWH, rOe OaHHbIA anropuTM SIBNSETCS
CcTaHOapTHbIM. Ha cerooHsawHmin aeHb 60NbWMHCTBO COBPEMEHHBIX [EKOMMNPECCUMETPOB,
paccYMTaHHbIX HA TEXHUYECKUX OanBepOB, UCMONMb3YIOT rpadneHT oakTop B Ka4ecTse
paboyero anropuTma.

Kak npumep ato Shearwater, AV1, Cuey4, OSTC, a TakXe npaktunyecku Bce pebpunaepsbi.
ANropuTtM™ €cTb, a MOHUMAaHNS ero MPUHUMUMOB WNPOKMUM KPYyrom aaveepos HeT. Ha 6onee
cTapblx KOMMblOTEpax ObIO MOHSATHO — YEM Bhbile YPOBEHb KOHCEPBATN3MA, TEM A0/blUe
KOMNblOTEP NpoOepXuT Tebsi B BoAe, NpexX e BCero Ha Menkux octaHoBkax. Yto xe nenatb
Tenepb € aTUMKU ABYMS undopamMmn? HYTo OHM 03HAYaKT 1 KOraa Kakom rpagueHT doakTop
HY>XHO BblbupaTb? Ha 3Ty BONpockl S 1 NocTapalcb OTBETUTb AOCTYMNHbIMMA CNOBaMM,
MOCKOJIbKY BCE 00 bSICHEHNS, BCTPEYABLWMNECS MHE B CETU, N306MnytoT rpadumkamu,
anarpammamu, cneumanbHbiMi TepMmuHamMm 1 17.4. 1o KoHua noyntaTtb TAXeno.

Y106kl pasobpaTbCsi B anroputMe «rpaaneHT pakTop», Npexae BCero, Hy>XKHO BCMOMHUTD,
4yTo Takoe M-value nnn «3HaveHue M», a ong aToro, B CBOK 04epenb, BCIOMHUTb, Kak Beaet
cebsi MHepTHbI ra3 Npv BbICOKOM NapuuanbHOM faBneHun, 6yab 370 a30T UK Fennii, no
OTHOLWEHMIO K TKaHAM Hawero Tena. [ a3 npoHWkaeT B TKaHW UM ero gaeneHne B HUX pacTer,
CTPEMSCb K MakCManbHO BO3MOXHOMY rnapumnanbHOMy OaBMEHUIO OAHHOro rasa npv JaHHOM
abcontoTHOM gasneHun. 1ns npumepa g BO3bMy rybokoe norpyxeHue: y Hac Tpummke 12/50
N Mbl HaxoamMMcst Ha rnybuHe 100 MeTpoB. MapunanbHoe AaBneHue renms, NoCTynatoWwero ¢
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IOblXaTenbHOW CMeCblo, B 3TOM cny4yae pasHo 5,5 ATA. K aToMy Xxe MakcumanbHOMYy 3Ha4eHUI0
ero [naBneHre CTPEMUTCS B HAWMX TKaHSAX. B BbICTPbIX TKAHSX, MOHATHO, 9TOT MPOLECC
npoucxoanT beicTpee, B MEANEHHbIX — MeaneHHee. [lonyctum, mbl npoBenu Ha 100 meTpax
20 MVHYT, 1 OaBneHve renus B camon bbicTpoit TkaHm gocturno 4,5 ATA. NogHumasch
HaBepXx Nocne AeKOMNPECCUOHHOIO NOrpyXeHus, Mbl 0653aTeNbHO AOCTUMHEM TYyOUHbI, Ha
KOTOPOW napumanbHOe AaBneHne rasa, nocTynawuwero Ans AbixaHnus 13 Hawero 6annoHa,
OyneT HUXe, YeM AaB/IeHNE 3TOro Xe rasa, HakoMnMBLIErOCS B HALWKMX TKaHsX. B Hawem
cnyyae 310 BCe 4YTO Bbllwe 80 MeTpoB. HasbiBaeTcs 3T0 COCTOAHME Supersaturation.
OueBnaHoO, 4TO supersaturation — 370 Heo6x0AMMOe YCNOBMNE ANS PACCHIWEHNS UHEPTHOMO
rasa, BbIxofa ero u3 TKaHew v yCcrnewHonm gekomnpeccun. B 10 Xe BpeMs, 04eBMIHO, YTO
pasHuua B OaBNeHUsIX OOMXHA 6biTb HEOONbLWOM, 4TOObI BbIXOAAWMIA ra3 He Havan
06pasoBbiBaThb My3bIpU B HALWMX TKAHAX, 4TO NPUBENO Obl K EKOMMNPECCUOHHOMY
3aboneBaHunto. COOTBETCTBEHHO, KPOME HUXHEN rpaHuLbl, KOTOPYHO Mbl ONPeaenman Kak
Hayano supersaturation, gonxHa 6biTb elWwe 1 BEPXHAS, 32 KOTOPYIO Mbl HE AONXHbI
BbIXOOUTb, NOKa AaBNEHNE NHEPTHOrO ra3a B HaWWX TKAHAX HE CHU3UTCS 40 onpeaeneHHoro
YPOBHS. OTa BEPXHAA rpaHuua un Hasbieaetcs M-value, M ot cnoea maximum. A Bce, 4TO
MEXAY HUMW SBNSIETCS 30HOM PacChbleHmns.

KakoBa BenuumHa a1oit 30HbI? Elwe XonaeiH, npaoTew 60/1bWNHCTBA COBPEMEHHbIX
NEeKOMMNPECCUMOHHbIX MOAenen, CTaBs onblTbl HAA KO31aMu (B NPSIMOM CMbIC/Ie 3TOr0 CNoBa),
BblBEN 6e30MmacHoe, Mo ero MHeHWIo, COOTHOWEHNe AaBneHuii. 9ta BenuymHa 2:1. T.e.
lMpoBenu Mbl Ha 10 MeTpax CKONIbKO YroAHO BPEMEHW, NOAHANNCH K MOBEPXHOCTU U HMYero. A
BOT NPOBens 3Ha4YMTeNbHOE BpeMsi, ckaxeM, Ha 30 meTpax (maeneHue 4 ATA), 6e3onacHo Mbl
MOXXEM NoaHATbCS Tonbko Kk 10 meTpam (oasneHue 2 ATA). Janbwe notpebytoTtcs
LNEKOMMNPEeccHoHHble ocTaHoBku. [Mo3nHee Robert Workman npeobpasoBan 3Ty BENMYMHY B
1,58 K 1. DT0O M NOHATHO, Mbl XX€ rOBOPMM B AAHHOM cnyyae 06 asoTe. A ero MmakcumanbHoe
napumanbHoe fasnexHve Ha 10 MeTpax npu norpyxeHunsix ¢ soapyxom — 1,58 ATA. B ntobom
cnyyae, 8 9T nokasatenu cenyac UCnonb3yto NPoCcTo Ang npumepa. itak, ecnun B Hawem
NOrpy>XeHUn paccoilieHne ObICTPbIX TKaHel HaunHaeTcst ¢ 80 METPOB, TO KPUTUYECKOE
supersaturation Hactynaet Ha 9/1,58=5,7 ATA, 4to cooTBeTcTByeT 47 meTpam. CTomMm Ha 79
MeTpax — puck 3apabotatb KB B 3T0T MOMEHT MUHMMANEH, HO UHEPTHBI ra3 n3 BbICTPbIX
TKaHewn BbIXOAUT KpariHe MefIeHHO, a MefIeHHble TKaHW NPoao/XalT A0BO/bHO
MHTEHCMBHO ero Hacblwatb. CTouM Ha 48 meTpax — ra3 nokuaaeT ObiCTpble TKaHW
MakcuManbHO ObICTPO, MEANEHHbIE TKaHW HACHIWAKOTCS ropas3no MeANEHHER, a TO U Havanm
paccblwartbes, Ho puck KB B aTOoT MOMEHT BbicOK. COOTBETCTBEHHO, HYXHa Kakas-To
3onoTas cepeguHa. na npmebl4HOro bynbMaHoBCKOro anroputma ¢ octaHoskamu lMarina
BbIMIAANT 3TO MPUMEPHO TakK:
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Kak >e 6ynet BbiIrnsiaeTb NPounb NorpyXXeHus npu ncnonb3osaxHum MpaoneHt daktopa?
ANropuTMm 3TOT TakXXe OCHOBaH Ha Teopuun bynbmaHa n sBnsetTca ee Moandgukaumen.
Ob6osHavaetcs cnenytowmm obpasom: GF 20/80. MNepeas undpa 3T0 HUIKMWIA FrpaaneHT
hakTop, BTOpas — Bbicokuii. Lindopa 20 o3HayaeT, 4To nepeas octaHoBka byneT Ha
ABajuaTuv npoueHTax TEeopeTUHeCKOoro paccTosiHUS OT Havana supersaturation no M-value.
Lindppa 80 o3HavaeT, 4TO KOMMbIOTEP HE BbINYCTUT BAC OO TEX NOp, Noka AaBneHue
MHEePTHOrO rasa BO BCEX BalMX TKaHsXx He ByneT Huxe 80% oT M-value. Bce npomeXxyTouHble
ocTaHoBKM ByayT Ha nuHun, naywen ot 20% k 80%. CxemaTtnyeckn 310 BbIrNAANT Tak:

Tenepb nourpaemcs ¢ umdppamm, NOCKONbKY rpagneHT pakTop — 3TO BENNYMHA He
NMOCTOSIHHAA 1 NONb30BaTelb MOXET MEHATb ero 3HavyeHns. Ecnn yctaHosmute GF 100/100,
aTo byneT anropnt™m bynbmaHa B 4icToM Buae, 6e3 kakmnx-nnbo rnybokmx octaHoBoK. Mbl
BcnnbiBaeM no M-value. GF 0/0 — Bpemsi eKOMNpeccumn CTpeMnTcs K 6€CKOHEYHOCTMW.
COOTBETCTBEHHO, LOMXHO ObITh YTO-TO NOceEpeanHe. Yem MeHblue nepBas Lmgpa, HU3KWia
rpaguneHT haktop — Tem rnybxe nepsas rnybokas, unm Kak ee ele HasblBatoT,
MUKPOMy3blpbKOBas OCTAaHOBKA. TeM MeHblue Harpy3ka Ha bbicTpble TkKaHu. Ho, Tem cunbHee
HacbllWeHe MeL4NEHHbIX, YTO NOTPebyeT AONONHUTENbHBIX MUHYT HA 6 1 3 MeTpax. Yem
MEeHbLe BTopas unmdopa, BbICOKUA rpaameHT oakTop, TeM OO/blie KOMMNbOTEP NPOaEpXUT
fnariBepa Ha Menkmnx octaHoBkax. Bblcokuii rpagueHT goakTop Ans nyywero NoHMMaHnS
MO>XHO CPaBHUTb C NPUBbIYHbLIM YPOBHEM KOHCepBaTtmama kak 20, 30 n 1.n. YpoBeHb
KoHcepBaTmnama bynet paseH 100 MMHYC BbICOKMIA rpagneHT dpakTop. Bo MHOrmx
KOMMbloTepax ctaHaapTHbiMU ycTaHoBkamu sensetca GF 20/80 nnm GF 30/80.

BesonacHbIx norpyxeHuni.
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