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KlfJX SH ECBJ HHUQdODatf Oil
eHHdOiEdOgBIT H 9Ha9IT01J

VED VSXAI/D KVXD3hHJOI/03J



OEOPVflOBAHHE 

Vrojib noflBeprajicH flecopfiiiMM (aecopeiiMH - BHflejieHHe rasa) c no-
MOfflblO MCIIOJIbSOBaHMH KaHMCTP M MaHOM6TPa TMIia 6KP6TKM (6KPeTKa - CT6K- 

JIHHHaH TPyfiKa C fleJieHMHMM M KPaHOM flJIH TO^HOrO OTMePMBaHMH He60JIbmHX

KOJiM^ecTB OKMflKocTeft), onMcaHHHX KJI030M M HpBMHOM (Close and Ervin, 
1989), ManoMeTp THna SiopeTKM SHJI co6Pan MS oSBTCHoro flocTynHoro jiaeo- 
paTOPHoro MHseHTapH (npuSopoB) (Puc, 1), BOSMODKHO TaKDice coepaTb 
ManoMeTp c noMombio rpaflyMposaHHoro miJiHHflpa, onpoKMHyToro B 
c BOfloft (Diamond M flpyrne, 1966, pnc,2), BiopeTKa c asTOMaTM^ecKofi na- 

ycTanoBKOfi na nojib OKasHBaeTCH 6ojiee npaKTH^nofi B TOM cjiy^ae, 
TpefiyeTCH SHCTPO cHHTb noKasaHMH c HecKOJibKMX KanncTp. Ten He 

Menee ManoMeTP na ease rpaflyHposaHHoro m^jiKHflpa jiy^me ZIJIH BSHTMH npo6 
rasa, Bee coeflMHHTejibHHe nuianrM ZUIH coeziMHeHMH ManoMeTpa c KaHHCTPoii 

6HTb oflHoro Tuna (a OHM SHBaiOT pasHHx BMflos), nosTOMy Jiy^me 
HX B KOMUJieKTe "MaMa-nana", T, e, oxsaTHBaeMHe/oxBaTHBaio- 

coeflMHMTejiH AJIH oSecne^eHMH MX coBMecTMMocTH M ^a30He^poHH^aeMoc- 
TH. 3KHflKocTbio B MaHOMeTpe cjiyDKHJia cMecb H3 OKpanieHHoro nponnjieH-rjin-
KOJIH H BOflH (OfiH^HO M3B6CTHaH KaK aHTM«J»PK3, MCHOJIbSyeMH^ B TPaHCIIOPT-

HHX cpeflCTsax ZIJIH npeaoTBpanieHMH sanepsaHHH cucTeMH oxjiaacfleHMH B cjiy- 
^ae, ecjiH oSorpesaTeJib BHXOZIMT MS CTPOH). flJiMHa rasosoK TpyfiKH OT
KaHMCTPH flO MaHOM6TPa BHflePDKHBaJiaCb MMHMMaJIbHOK flJIH yM6HbmeHHH B6PO-

HTHOCTH B03HMKHOB6HMH norpemHocTM B cjiy^ae pasHocTM T6MnepaTyp,
AJIH flecopfiUMM McnojibsosajiMCb nJiacTHKOBHe KaHMCTPH KOpnopaitMH 

SSD c ajuiioMHHHeBHMH KpHniKaMM (aflpecca npoHSBOflMTejieH HPHBe 
KPHEIKH KaHMCTp SHJIM MOflM<j>MUMpoBaHHH (BHflOMSMeneHH) TaKHM ofipasoM, 
6H TennepaTypy yrojibnoro cTepacHH MODKHO SHJIO MSMepMTb nyTeM ssofla niyna 
TepMonapH B saKpHTyio TpyfiKy, KOTopan, B CBOK onepeflb, naxoflMJiacb B ne 
nocpeflCTBeHHOM KOHTaKTe c yrojibHHM cTepacneM, 3Ta MOflM'J>MKa^HH 6HJia BH 
nojiHena nyTeM CHHTMH aaT^MKa flasjieHHH (ManoMeTpa) c KPHEEKM KaHMCTPH M
BBefl6HMH M6flHO^ TPy6KM ZUIHHOK B 6 flKHMOB M flMaM6TPOM 1/4 flKKMa

(PHC. 3), TpyfiKa c oflHoro Konua sanaMBaeTCH, a c flpyroro ocTaeTCH OT- 
KPHTOH. OTKPHTHH Koneu snaMsaeTCH B jiaTyHesyro TpyfiKy BTyjiKM 
c HaneceHHOH Ha Heft pesbfioft OT 1/4 so 1/8 ZIIOHMOB, BTYJiKa, 
fluaMeTp pesb6H KOTOPOH 1/4 flKHMa BBHH^MsaeTCH B pesbSosaHHoe OT- 
sepcTHe, B KOTopoe paHbnie BBMH^MBajicn MOHOMeTp. QMPMa Omega Engine­ 
ering TaKDice HsroTOBJineT rjiyxoft ( T. e, saKPHTHH) Kanaji fljin TepnonapH,
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npncnoca6JinBaeMHft JSJIH TaKHX
KaHHCTPH H MaHOM6TP 6HJIM HOMemeHH B H30JIHPOBaHHyiO KOP06Ky flJIH MH-

TeMnepaTypHoft pasHHUN Meacfly KanncTpaMH H MaHOM6TpoM» a TaKMce 
Toro, 1T06H flaTb BOSMoacHocTb KaHHCTpan HarpeBaTbCH ao TennepaTypH 

pesepByapa. Bo BPCMH namnx nsMepenHft B npouecce aecop6unn, npo6H BN- 
IIPH KOMHaTHoft TennepaType (o6Hqno 70-75 F HJIH £1,1 -

23,88* C) H ne HarpeBaJiHCb ao TennepaTypH pesepsyapa, T, K, , H3-3a ne-
6oJibmoa rjiy6HHH cTepoicHH, STH TennepaTypH npn6JiH3PiTejibHo

06pamaeM Bame BHMMaHHe na TO, TTO Koraa aecopemiH npoBoaHTCH B Jia- 
6opaTOPHH (T, e, B noMemeHHH) , npo6H, HO-BOSMODICHOCTPI, AOJIOICHH 6HTb oxjiaoic- 
A6HH nocjie KOMHaTHoa TennepaTypN H aoBeaeHH ao TennepaTypH pesepsyapa. 
HanpuMep, B KaneHHoyrojibHOM eaccetoe Ha peKe Wind, cpeaHHH roaoBaH Ten-
nepaTypa na nosepXHOCTH yqacTKa eypenHH pasna 43 F, a TeMnepaTypHHft rpa-

o Cfc°c)
flHeHT cocTaBJiaeT OKOJIO 1,2 F/100 <J>yTOB (npejmoJiaraH, ^TO TennepaTypa pe-

o C 22°C//C/v, ^
sepByapa OKOJIO 50 F) SJIH cKBaoKHHH rJiy6HHoa B 600 <J>yTOB, B 6ojiee rjiyeo-
KHX CKBaDKHHax (H no-BH£HMOMy 6oJiee ropnqpix) noflorpeB KanncTp no Tennepa- 
TypH pesepByapa HBJineTCH KpaftHe Heo6xoanMHM AJIH npaBHJibHHX HSMepenna B 
npoiiecce aecop6HHM, HeKOTopHe onepaTopH HcnojibsyioT Boa^HHe BaHHH ZUIH no- 
florpeBa KaHHCTp, HO MH cqHTaen, qio HenpaKTH^no nepenocHTb c necTa Ha 
MecTo B nojie pesepByap, HanojiHeHHHft Boaoa. MH HcnojibsoBajiH HSOJIHPO- 
BaHHyio Kopo6Ky c BosayxoM B Ka^ecTBe cpe^H, nepeflaiomea Tenjio, 

flecopeunH, npopisBOflHMoa nppi noBBnneHHHX TeMnepaTypax,
KaHMCTPH, HSrOTOBJieHHHe M3 HOJIPIBMHMJI-XJIOPPIfla (PVC), 663

MoryT 6biTb HcnoJibsoBaHH TOJibKo npn TennepaType ao 175 F, ECJIH aecop6-H9 ft c)
IIKH nPOHSBOflPITCH HPH BHCOKHX T6Mn6PaTypaX, Hy)iCHO MCnOJIbSOBaTb aJIJIIOMK- 

KaHHCTPH.

KoppeKm^H HSMepenna oetena BHflejineMoro rasa, noHBHJiacb BOS- 
mi<J>poBoro ^TeHMH AaBjieHKH oKpyjicaioniea cpean c nononibio ncnojib- 

mi<J>POBoro cqeTquKa Solomat MapKH 500E, oeopyaosaHHoro 6apo- 
aaTquKOM flaBJieHHH MapKM 515 BPX. 4aTqnK flaBJie
pas H no H nocjie Kaoicfloro BHesaa B nojie c noMonibio 

ro 6apOM6Tpa Princo, MapKH 543 Tuna Fortin, BnyTpeHHHH TennepaTypa B 
KaHHCTpe na noBepxnocTZ yrojibnoro CTSPDICHH ycTaHaBJiHBaJiacb c noMonibio 
mi4>pOBoro TepMOMeTpa, pasMepann 6 aioftMOB aJiHHofi n 0, 05 flioftMOB B flKa- 

. MMHuaTiopHaH TepMonapa <J>HPMH Omega Engineering Tuna K, BCTas- 
B cqeTqHK MapKK Solomat 500E.

KOppeKmin KSMepeHKK ^po^ecca flecop6^HH HcnojibsoBajiKCb ypas-
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npHBeaeHHHe y Knosa H HpBHHa (Close and Ervin, 1989) , KOTOPHS
OCHOBHBaiOTCS Ha H3M6PeHH5IX, B35ITHX B aHrjIHftCKHX eflHHHUaX HSMepeHHH.

OopMyjiH Kjiosa H HpBHHa 6a3HpyiOTC5i Ha OSbeanHeHHOM (General) 
TasoBOM 3aKone (CM, Schaum H Rosenberg, 1966, rjiasa 7 ZUIH ofisopa) H 
MoryT 6HTb nepec^HTaHH na jiiofiyio cucTeny HSMepeHns. Hnrjimn (English, 
1984) cfcopMyjinpoBaji aonojiHHTejibHyio MeTOflHKy

METO^HKA nPOBEflEHHH AECOPBUHH TA3A H3 

KAMEHHOrO Vim HPHHHTAH B 

C/IVOKBE CIHA

nepea BHesaoM B nojie

Heo6XOflHMO: nO^HCTHTb KaHHCTPH, IIPOBePHTb H 3aM6- 

HHTb (eCJTH HM610TC5!) HOBpeDKfleHKHe HPOKJiaflKH HJTH flaTqHKH. CHHMHT6 HJIOM-

6y (repMeTHSupyioniHil cjioK) c KPHHIKH KaHHCTpH M» ecjrn HeoSxoflHMO, sa- 
ueMeHTHpyKTe ee saHoso B HyDKHOM MecTe CHJTHKOHOBHM ueMeHTOM,
KPHHIKy KaHHCTPH H CHOBa HJIOTHO Ofl6HbTe 66. HaKa^aKT6 UHJTHHflP flO

jieHHs 10-15 ^yHTOB Ha KBaflpaTHHft flioKM c noMonibio BejiocHneflHoro nacoca, 
saKpenjieHHoro c noMonibio coeflUHHTejin, KOTOPHK MODKHO noflcoeflHHSTb K 
nrryuepy KaHHCTpH. OTMeTbTe nojioDKeHHe CTPSJIKH aaTquKa aaBJienHs (na- 
HOMeTpa) na njiacTHKOBoft KPHniKe cTeKJiorpa^oM; norpysHTe B sanny c BO- 
aoK. ECJTH oenapyDfceHa yTe^Ka, ycTpannTe ee H nposepbTe eme pas. B ne- 
KOTOPHX cjryqasx nojiesno cjrerKa BocnojibsoBaTbcn CHJTHKOHOBOK 
cnasKoK fljTs jryqnieK repMeTHsaiura, HO c apyroK CTOPOHH 3Ta 
njioxa T6M, ^TO CMasKa MODKST npHTsrHBaTb rpssb, paspyniaioniyio iuroM6y

nPHMEHAHHE. nojibsyKTecb oSenMH pyKaMH cpasy H saTHFHBaKTe o6a
BHHTa OflHOBPeMeHHO flJIS TOTO, ^T06H KPHHIKa KaHHCTpH

cejra paBHOMepHo. BHHTH saTsrHBaKTe ao oTKasa. He 
noJibsyftTecb B aaHHOM cjiyqae HHCTpyMeHTaMH, T, K.
3TO MODK6T HOBPeflHTb KPHEIKy KaHHCTPH HJIH repM6TH3H-

cjioft.
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B H6KOTOPHX cjiy^anx HeoexoanMO HJIOTHO saTHHyTb raftKH H maK6H Ha 
BHHTax KaHHCTP, a ecjiH 3To ne yaaeTca, neoexoflHMo HanecTH pyKOH COOT- 
seTCTsyioniyio rePMeTHSHpyiomyio nacTy, BSHTyio c KPHEBKH KaHHCTPH.

noaroTOBbTe H BJiooKHTe B ynaKOBKy BMecTe c oeopyflosaHneM SHHHK c 
sanacHHMH qacTHMH, KJianaHH, ^HTHHPH H T. a. » T. K, MODiceT npo- 

yTeqKa H qacTO HeoexooHM HeMefljieHHHli penoHT HPHMO Ha MecTe.

nacoc HJIH eny SKBHBajieHTHHK, BozjHHaH saHHa,

BaKyyMHan cnasKa Jiyqme roflHTcn fljin 0-o6pa3HHX xonyTOB H npoKJia-
nacTa Jiyime ecero AJIH repMeTHsauHH KJiananos H

^JioMacTePH; CTeKJiorpa^H; rae^HHK KJiioq, maK6H H

CooTBeTCTsyioniee

nepeA nposeaeHHeM HSMepeHH^ no flecopeuHH, sseecbTe KaHHCTPH

HX Maccy na mnjibZJHKe, pacnojioDiceHHOM na ^HJIHHflpe. MH
K BHBOfly, qTO flJIH nOBBimeHHH PesyjIbTaTHBHOCTH H3Mep6HH^ Heo6XOflHMO

BHTb KaHHCTPH Ha oflHO H TO xe M6CTO Ha secax. Tpe6osaHH5i K napaMeTpaM 
secos: ToiHocTb - ii rpaMM H MaKCHMaJibHan narpysKa 6-10 KP, B sa-
BHCHMOCTH OT flJIHHH KaHHCTPH H MaT6PHaJia H3 KOTOPOPO OHa HSTOTOBJieHa.

OSopyflosaHHe:
Been, MaKCHMajibHan narpysKa KOTOPHX pasna 1010,001 KP.

  HA VHACTKE BVPEHHH

HanojiHHTe 6iopeTKy (SSD Inc., Grand Junction, CO; PHC. l)
KOCTbK) nepefl B3HTH6M KSPHOBOft HP06H flJIH TOPO, ^TOfiH 6HTb POTOBHMH HPO'

H3BOflHTb sanepH noKasaHHH necopeuHH KaDKflHe 15 MHH. B Te^enne nepBHx 
2-x qacos. PeKOMenflyeTCH sayTb He6ojibnioe KOJinqecTso eoanyxa B Mano-
M6TP^ ^iT06H CMeCTHTb DKHflKOCTb H HOCMOTPeTb, CKOJIbKO BPeMBHH nOHaA06HT'

CH flJiH ycTanosKH t( 0"-H ToqKH. OTMeTbTe nepsoHaqajibHoe nojioDiceHHe "0"-H 
TO^KH o6beMa ManoMeTpa (V0 ) c noMonibio cTeKJiorpa^a Ha ppaflynpoBaHHOM 

, MH oepaTHJiH BHHMaHHe, ^TO yao6Ho, KOPfla Hyjiesan TO^KE Haxo-
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HHace Bepxneft ^acTH ManoMeTpa Ha 50-100 MJI, T, K. ecjin ona naxo- 
BHme M aasjieHHe B KaHMCTpe Hioce aTMoc$epHoro, KHflKocTb ManoMeT- 

pa 6yfleT BcacBisaTbCH B Kanepy, B Jiio6oM cjiy^ae, ecjin BcacHBaHHe nponc- 
KJianaH KaHHCTpH flOJiDiceH 6HTb HeneflJieHHO saKPHT (CM, pasaeji KPH- 

HSMepeHHft, npHBeaeHHHft HHDice). MH TaKDice perHCTPuposajiH KOJIH- 
rasa, BcacHBaeMoe o6paTHo B KaHMCTpy H BH^MTajiH ero MS noKasa-

06t6Ma.

Bo BpeMH flecop6unM, Kaacfloe nocjieayiomee nsMepeHne He HOJIMCHO npo-
HSBOflHTCH flO T6X HOP, HOKa MaHOM6TP H6 yCTaHOBHTCH Ha "0"-OK TO^K6. 

ECJIH fleCOP6UM5I npOMSBOflHTCH HPM HH3KHX TSMHepaTypaX H OKMflKOCTbK) B

ManoMeTpe cjiyDicuT aHTH4»PM3f TO noBHnieHHan BHSKOCTb aejiaeT ycTanoBKy 
Ha "0"-io TO^Ky cjiumKOM MeflJieHHoK, B flajibHe^nieM, npn nsroTOBJieHHM Ma- 
HOM6TPOB, 3Ta npo6JieMa 6HJia GKoppeKTHpoBana c noMombio HcnojibSosaHHH 
Tpy6KH H 4»nTMHroB 6ojibniero anaMeTpa. CjieayeT TaKDice oTMeTMTb, ^ITO ne-
KOTOPH6 KaHMCTPH CO niJiaHrOBHMM COeflHHHTeJIHMH HPH OTKPHTMH,

^ecKH repMeTprcecKH saKPHBaioTCH. KaHHCTpH TaKoro Tuna SOJIDICHH 
KJianaH SJIH flocTyna B MaHoneTp aTMOc4»epHoro flaBJieHMH SJIH 
Ha "0"-TO^Ky,

MaHoneTP Tuna 6iopeTKH, HanojiHeHHHfi cjierKa noflKpanieHHoK 
KocTbio (fljiH Toro, ^To6H Jier^e 6HJio onpeaejiHTb nojioDiceHMe 
MenncKa) MJIM noflKpanieHHHM aHTH4>pn30M, ncnoJibsyeMHM B TpancnopT- 
HBIX cpeacTBax (CMecb nponHJieH-rjiHKOJin, HeoexoflHMan TOJibKo B cjiy- 
^ae, ecjin Ha y^acTKe 6ypeHHH BOSMODKHH "MMHycosHe" TeMnepaTypH) . 
HlJianr HJIH HMSKOPO flasjieHHH. CooTBeTCTsyioniHe nuianrH H 4>HTHHrn.

  nepea B3HTMeM KepHosoK npo6H Ha yqacTKe eypennH, ycTanoBHTe Ha 
K03JIH fljiH pacnujiMBaHHH noflflOH flJiH npoMHBaHMH (o6orameHM5i) H noaro- 
TOBbTe ero SJIH Kepna. noaflOH He nyjiceH, ecjin HcnojibsyeTCH KOJioHKosan
TPy6a, T. K, K6PH MODICeT HaXOflHTCH B paCKPHTOK KOJIOHKOBOK Tpy66 flO E0~

CTynjieHHH B KaHHCTpy. VcTanoBHTe BOOHHOK nuianr (HJIH onojiacKHBannH Kep- 
na OT 6ypoBoro pacTBopa). B CKBaxunax, rzie HJIH 6ypennH HcnoJibsyeTCH
B03flyX, K6PH MOX6T 6HTb BHOJIHe ^HCTBIM H B nPOMHBaHMH H6 HyDKflaeTCH, He-

06XOHHMO MM6Tb MOJIOTOK MJIH 3y6HJIO HJIH ZPYPVie peDKyiUHe HHCTPyM6HTH flJIH

TOrO, ^T06H Pa3flP06HTb K6PH Ha 12-TH fllOI^MOBBie KyCO^KH. Heo6XOflMMO

naroTose ^jioMacTep, AJIH OTMBTKH BospacTa njiacTa H
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KH Kepna, nojiesHO cfcOTorpatoipOBaTb KGPH B nozmone nepefl
T, K, KaHHCTPy H6JIb3fl CHOBa OTKPHBaTb flO SaBePHieHMfl fl6COP6UHH, KOTO- 

Pafl B H6KOTOPHX CJiy^aflX MOOK6T ZUIHTbCfl H6CKOJIbKO MeCfllieB,

06opyflOBaHHe:
IIOZmOH ZUIfl K6PHa, HCT01HHK IIPOTOIHOft BOAH, mJiaHPH flJIH BOflH, MOJIQ- 

TOK H 376HJIO, ^OTOaHHaPaT, ^OTOHJieHKa H BOfla.

  npHKpenHTe eiopeTKy K mjianry KaHHCTpH, ycTanoBHTe 6apoM6Tp, TCPMO- 
MeTP H ^acH na TpeMepe, ycTanoBHTe KaHHCTpH, sannmHTe HH«topMauHio na 
6jiaHKe $OPMH flJis aecop6uHH, 3TH if RpyrvLQ npHroTOBJieHHs Heo6xoflHMo cae- 
jiaTb nepefl B3STH6M KepnoBofi npo6H AJIS Toro, ^To6H cpasy oKe, KaK MOOKHO 
cKOpee nocjie BSSTHS KepnoBofi npo6H, BCTaBHTb o^HmeHHHK KSPH B 
py,

nPOUECC BVPEHHH

1, SanHfflHTe KPHTH^ecKoe Bpens, flaTy, Ha^ajibHHfi o6L6M SiopeTKH H Bee 
B TaejiHiiy fljis npoBeaeHHH

c 24-x ^acoBHM UH*ep6JiaTOM ZUIH oejier^eHHs BH^IHC-

, 6JiaHK $OPMH flJIfl fl6COP6UHH (PHC.4),

2, KaK MO&HO CKOpee, cpasy xe nocjie BSHTHH KepnoBofi npo6H, CHHMHTB
UHJIHHflP HOPOflH C KOJIOHKOBOfl Tpy6H, HOMeCTHTe 6TO B HOflflOH HJIH OT 

KOJIOHKOByK) TPy6y. ECJIH H606XOflHMO, 6HCTPO HPOMOflTe K6PH 

BOflOa. OTM6TbTe K6PH ^6PHHM H KPaCHHM <t>JIOMaCT6PaMH CB6PXy

HHsy . (Kpacnyio nojiocy - cnpasa) H pacKOJiHTe KBPH Ha KTCKH, AJIH 
B 12 zuofcMOB. C«toTorpa*HpyfiTe

OTKPHTH6M KaHHCTPH, npoBepbT6 ecTb JIH eme B nea
na oTMeTKy, HaneceHHyio CTeKJiorpa^oM ( yKasHBaiomyio, 

B KaHHCTpe He nponsonijio; ecjin yTe^Ka npOH3omjia, 
ee B CTOPony H nosoKe OTpeMOHTHpyfiTe) , saTeM OTKpofiTe KJianan H 
yneHbinHTe aasjieHHe nepea Ten, KEK OTBHH^HBaTb KPHniKy. TeM He Me 
Hee, HeoexoflHMo HOMHHTL, ^TO yMeHbnieHHe TennepaTypH nocjie sane^a
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THBaHHH KaHHCTPH MOMC6T yM6HbmHTb flaBJI6HHe, riOSTOMy, eCJIH CTPeJIKa

cJierKa oTKJioHHJiacb OT OTMCTKH, HaneceHHOH cTeKJiorpa$oM, 
necKOJibKo flHeH cnycTH nocjie saKpHTHH, TO yTe^KH B KaHHCTpe

6HTb H6 MOMC6T, KaK 6HJIO 3aMeH6HO, B KaHHCTPaX, B KOTOPHX

ne npoHcxoflHT, flaBJienne yneHbmaeTCH flo 5 4>ynTOB na
flioftM H3-sa noroflHHX HSMeneHHia (Donna L, BorecK, U, S. Bureau of
Mines, personal coommunication, 1991),

IIOflflOH flJIH HPOMHBaHHH KCPHa, BOflHHOft nyJIbB6PH3aTOP, HHJia HJIH MO

jioTOK/3y6HJio, cacaTHfi Bosayx fljiH BHcymHBaHHH Kepna, 4>oToannapaT 
H 4>JioMacTep.

3, KaK M05KHO cKopee, noMecTHTe 12-flK^MOBHe yroJibHHe ^HJIHHflpH (HJIH 
OCKOJIKH, ecjiH yKasano) B 12-16 - aioKMOBHe KaHHCTPH. OTMeTbTe, 

M05KHO Townee, BospacT yrjiH na Kaacflon KaHHCTpe, V6eflHTecb,
KJianan KaHHCTPH saKpHT,

OTMETbTE TO^HOE BPEMH 3AKPHTHH Ha 6JiaHKe 4>OPMH flJIH fleCOP6UHH 

(PHC. 4),

o6a BHHTa oanoBpeMeHHo ao oTKasa

4. KaK M05KHO CKopee noMecTHTe KaHHCTPH B pesepsyap c sofloft AJIH 
Toro, ^To6H nposepHTb HeT JIH yTe^KH. ECJIH yTe^Ka ecTb, saTHHHTe 
BHHTH noKpen^e H sanoso nposepTe, norpyjicaH ee B Boay. ECJIH ona 
see eme npoTeKaei, OTKPOHTC KpHmKy H nposepbTe He coepaJiacb JIH 
TPH3b na repneTHSHpyjomeM cjioe, ECJIH neoexoaHMO, no^HCTHTe HJIH 
saMenHTe noBpeacfleHHHe npoKJiaflKHH H CJierKa CMa»:Te repMeTHsnpyio- 
niHH CJIOK CHJIHKOHOBOH saKyyMHOH CMasKOH, KAl,aHK PAS 3AHOBO riEPE,a 
3AKPHTHEM KAHHCTPH HVIHO OTME^ATb TO^HOE BPEMH, HOGJie TmaTeJIbHO 
nposepKH na yTe^Ky, sanecHTe OKonnaTeJibHoe BPCMH saKPHTHH B
6JiaHK $OPMH flJIH fleCOP6UHH (PHC. 4).



5. PeKOMenflyeTCH nponsBOflHTb sanepH oetena rasa, BHflejineMoro HPH 
flecop6unn KaoicflHe 15 MHH. B TeqeHHe nepBHX 2-x qacoB. TaKOft Ma-
JIHft HHTepBaJI MeDICfly MSMepeHMHMH 06LHCHH6TCH T6M, ^TO 6HCTP06

BospacTaHHe nepBonaqajibHoro flaBJieHHH B UMJiHHflpe MooiceT npenHTCT- 
BOBaTb flecop6nnn rasa H MajiHe HHTepsajiH nyoicHH, qT06H 
THTb noTepn rasa.

1) noflcoeflHHHTe KaHHCTpy K Tpy6Ke, Be^ynieK K 6iopeTKe;
2) OTKpoKTe KJianan KaHHCTpti;
3) nocjie Tore, KaK OJCMZIKOCTL B eiopeTKe nepecTaneT onycKaTbcn, OTMeTb 

Te Kone^Hoe sna^enHe BejiH^HHbi oeLena (V^ ) ;
4) sanmuHTe HSMeneHHe oeteMa B 6iopeTKe B ejiamce ^OPMH ZIJIH flecop6nnn. 

ripn KaoicaoM HSMepeHMH, KOJiH^ecTBo rasa, BHflejieHHoro B pesyjibTaTe
paBHO aecojiioTHOK BejiH^HHe pasnocTH V^ - V,

TaKOiCe OTMBTbTe B 6JiaHK6 4>OPMH fleCOp6UMM B MOM6HT

1) 6apOMeTpn^ecKoe aaBJieHMe;
2) TennepaTypy KanHCTpBi, KOTOpyio MOOICHO MSMepMTb nyTen BBona TepMona 

PBI B Kanaji (ZIJIH TepMonapti) , pacnojiooiceHHbiK na Bepxy KEHMCTPH 
(yeeflMTecb, qio CHMMaeMoe noKasaHMe yDKe ycTanoBMJiocb) ;

3) BP6MH H ZiaTy MSMepeHMH.

HcnoJibsyfiTe TeKymee noKasanHe eaponeTpa ZUIH BH^MCJie- 
HHH oetena npM HOpMajibHHX TeMnepaType H aaBJieHHH, He 
KoppeKTHpytfrre noKasaHHH aaBJieHMH, HE OBH3ATE/IBHO ne- 
MeziJieHHo npoHSBo^HTb KOppeKUHio HPM HopMajibHbix 
paType H aaBJieHHH, 3TO MOOiCHO cziejiaTb nosoice.

COCTOHHMe: ECJIH KEHHCTPa Ha^HHaeT BCaCHBaTb DICHflKOCTb HJIH

ras MS eiopeTKM, HeMezuieHHO saKPOKTe KJianan.

BcactmaHPie KHCjiopofla B KaHHCTpy MOXST BBissaTb QvLOjiorvmecKy® aK-
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B pesyjibTaTe KOTOPOK BHpaeaTHBaeTca ras H aajibHeftniHe H3Me- 
B npouecce aecopeuHH CBOEHTCH Ha HBT. B KaHHCTpy MODiceT scacH- 
ras H DKHflKOCTb H Ha 6ojiee noszmeft CTaaHH flecop6uHH» T, K, 6apo- 

H TeMnepaTypHBie HSMeneHHH MoryT BBissaTb yMeHbmeHne aasjie- 
HHfl flO ypOBHH, HHDKe aTMOC$epHOro. KO/IH^EGTBO TA3A B nPOUECCE flECOPE- 
UKH M02CET BHTb H3MEPEHO B APVrOH flEHb, KOFM VC/IOBHH K3MEHHTCH H 
(KM) AAB/IEHKE B KAHHCTPE

6, SaKpoKTe KJianaH KaHHCTPH, OTcoeaHHHTe ee OT nuianra 6iopeTKH,
T6 BOSMODKHOCTb 6KDPeTKe yCTaHOBHTbCfl Ha "0", H3M6PeHHfl flJIH CJI6-

ayioniero UHJiHHflpa nponsBOflHTe, na^HHafl c nyHKTa 5,

3TO flJiHTejibHHe no BpeMenn KpHTH^ecKHe HSMepeHHH, HsMepeHHH, 
HHe HHxe, MoryT 6HTb caejiaHH B Jiio6oe

7. OflHH pas, nepBona^ajibHO, Hy)KHO (SJIH Toro, ^ITOSH ne aejiaTb 
saMepH noKasaHHfi eiopeTKH) BocnojibsosaTbcn secaMH ZUIH HSMepeHHH o6mefi 
MaccH, paBHod cyMMe MaccH Kepna H MaccH KaHHCTpBi; sannmHTe pesyjibTaT
B 6JiaHK $OPMH fleCOP6UHH. OTHHMHT6 B6C KaHHCTPH (nePBOHa^aJIbHO H3M6

peHHHK H OTMe^eHHHfi Ha niHJibflHKe KaHHCTPH, a TaKDice saHeceHHHft B 6JiaHK 
<J>OPMH aecopeuHH). Ha^HHTe pac^eT H cocTaBJieHHe rpa<J>HKa
KPHBOK aecopeuHH Ha MHJiJiHMeTPOBofi eyMare (rpa<j>HK saBHCHMOcTH 
THBHoro o6teMa rasa HeoeorameHHoro (CHPOPO) yrjin B CM J /T OT
Macca BHcymeHHoro 6e330JibHoro yrjin MO)iceT 6HTb pac^HTana TOJibKO noc- 
Jie flecop6^HH > TaK ^TO ceK^ac 06 STOM He 6ecnoKOftTecb.

KOTOpan scacHBajia sosayx, Mo^eT 6HTb oSHapy^ena no rpa$HKy 
KPHBOK saBHCHMocTH KyMyjiHTHBHoro o6teMa rasa na rpaMM Heo6orameHHoro 

OT BpeMeHH. 06H^no KPHBan cTaHOBHTCH acHMnTOTiraioft K
, H3o6pa3icaioniefl KOHe^HHft o6LeM rasa B ^po^ecce 

B cjiy^ae nonaaaHHH sosayxa B unjiHHflp, pesyjibTHpyiomaH 6HOJiorH^ecKan
aKTHBHOCTb M03C6T BHSBaTb paSPHB KPHBOK npH flaHHOM aCHMnTOTH^6CKOM

npH6JiH)iceHHH (nanpHMep, paspHB B naKJione) H oTKJioneHHe OT
TpaeKTOPHH,
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nocjie BosBpaTa B

8. npoAOjioicaftTe npoBOAHTb Aecopfiiuno no Tex HOP, noKa He 6yneT A06H-
3

AeHb B Te^eHHe HeflejiH nenee ^en 10 CM rasa,
(Close and Ervin, 1989). Ha STO MooiceT yftra necKOJibKo

9, CKOppeKrapyftTe HSMepeHHfl oeteMa HPH HOPMaJIbHHX TeMnepaType H 
naBJieHHH (Close and Ervin, 1989; Schaum and Rosenberg, 1966; 
English, 1984), nocjie KOPPCKUHH HPH HOPMaJIbHHX TeMnepaType H 
aaBJieHHH, pac^HTaKTe KyMyjiHTHBHHK oeteM rasa KaK *yHKumo OT
KOPHH KBaflpaTHOrO H3 KyMyJIHTHBHOrO BpeMeHH (C TO^HOCTbK) flO fleCH-

THX ^aca HJIH MunyT) B JiHHe^HOM MacniTa6e na MHJiJiHMeTpoBofi 6yMare. 
3TOT rpatoiK flaeT cna^ajia npHMyro JIHHHIO, KOTOpan HcnojibsyeTCH AJIH 
3KCTpanoji5mHH no OCH Y. KojiH^ecTBO rasa, noTepHHHoe no nyra, na- 

OT cKBaxHHH, oneHHBaeTCH BesimviKott. no ocu Y, KOTOpan sa- 
cyMMHpyeTCH c Kone^Hoft BejiH^HHoK KyMyjiHTHBHoro o6teMa rasa.

cKBaoicHH, rne eypenne nponcxonuT npH Hajin^nn eypoBoro pacTBo- 
pa, na^ajioM oTcqeTa BpeneHH AJIH KOPPCKUHH noTepb rasa, HBJineTCH 

na^ajia nofltena yrjin c saeon, 3TO BPCMH HPHHHTO sa H O H -» 
oTc^eTa, T, K, c^HTaeTCH, ITO flecop6unn na^HHaeTcn, Korna 

, aeftcTByjomee na yrojib naqHHaeT nanaTb. /UIH cKBaoicHH, rne 
6ypenne npoHssoflHTCH c noMombro Bosnyxa H B cKBaoicHHe HPH eypennn 
He oepasyeTCH Boaa, "0"-fi TO^KOK oTc^eTa HBJineTCH BPCMH npoxon- 
KH yrojibHoro njiacTa.
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3ArO/IOBKK K PKCVHKAM 

PHC. 1 - ManoMeTp, HsroTOBJieHHHft HS cTanaapTHOft CTeKJiHHHoft

PHC, 2 - ManoMeTp, nsroTOBJieHHHii HS cTaH^apTHoro JiaeopaTopnoro rpa-
miJiMHZipa ^JIH HSMepeHHft oeteMa rasa M BSHTHH 

rasa ^JIH anajiKsa, PncyHOK BHaoHSMeneH na 6ase 
Diamond et al. (1986) .

PHC. 3 - KaHHCTpa ^JIH nposeffeHHH ziecop6HMM yrjin, BHflOHSMeHeHHan Ta-
KHM 06pa30M, <JT06H H3MeP6HHH T6MnepaTyPH M03ICHO 6HJIO IIPOBO-

ffHTb nyTeM HenocpeacTBeHHoro KOHTaKTa c yrojibHHM KepnoM, 
PncyHOK BHffOH3M6HeH Ha ease pa6oTH Close and Erwin (1989).

PHC, 4 - npHMep ejiaHKa *OPMH
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3ATMCH HO ZECSDPBUM METAHA K3 VT/IH 

HOM6P KaHHCTPBI ____ PlHT6PBaJI CM6HH K6PHa B K3HHCTPe________ CTP.

saMepbi: BpeMH-Bec-06-beM

(Hcnojibsyfrre ^acu c 24-^acos. UH4>ep6jiaTOM) 
BpeMH npoxoflKH yrojibH. imacTa________ Macca KaHHCTPU + Macca Kepna_____(r)
BP6MH OKOH^aKHH B3HTHH K6PH, IIP06H______ MHH7C MaCCa K3HKCTPbI______________(D
BpeMH BBJxoaa Kepna Ha noeepxHOCTb_____ PesyjibT. Macca Heo6orani yrjiH______ (r)
BpeMH ycTanoBKH Kepna B KaHHCTpy_____ Mmyc Macca cyxoro 6e330JibH. yrjin___ (r)
Hyjiesan ToqKa o6teMa 6iopeTE<H_____(CM J) PesyjibT, Macca cyxoro SessojibH. ____(r)

3aM6Pbi lEapoMeiP.
1 saaii,
1 (ZDC0M)

ff
1

1

l
2 1
3
4
5

6 1
7

1 TeMne- 1 BpeMH InpoflOJi-lBopeiKalOfiteM iKyMyji iKyMyji. iKyMyjL llttwHe^.
IpaTypa
I(*F)
|

saMepa 1 ^Gfrejib- 1 (V^ -v/ )
(ziaTa) InocTb

(qac)
1 1 1

(HOPH.

(CM3 ) lt*HP)

1 (CMJ )

1 1 1 1

1 1 1

1      i

I

f      

I

i i i

o6teM
(HOPM.

t*H P)

(CM3 )

1      

o6teM
(HOPM.

t*H P)

cM3/r
neo6o-
rameH.
yrjiH

    

oeteM
(HOPM.

t*H P)

cM 3/r
cyxoro
6es-
SOJIbH,

yrjiH

|
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Valve

/Inverted graduated 
v cylinder

Sample 
container

Pan of water
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HOSE ADAPTER

NEEDLE VALVE 

THERMOCOUPLE WELL
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