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B macroamef “HRCTpyKimm mO DpeAyIpexneHED ¥ 0ophde ¢ I'MA-
paTooGpasoBaHEeM B CHKBAXWHAX R ODOMHCIOBHX KOMMYHRKAOEAX™ CO-
NepxaTcd KpaTEEe NPelNCTABAGHEA O QEIERO-XUMAIECKOE HpHpoORe IHEA-
PATOR OPEPONHOIO Iasa X NAwTCAd DeROMEHNAIEN OO PACHETHOMY M 9K-
CHNEPAMEHTANBPHEOMY ONpefeNeRED YCJOBHE rERparoo0pasoBaHEA, DEEO-
MEHJALKMHE IO ONPeJeXCHMD TEeDMOXRHAMHYOCKNEX YCAOBMl rasoBoro mo-
TOKA B CTBOXAX CEBAXHMH, KOTO[HE HOBBOJADT OUDEfENETH MECTO BOS-
MOXHOTO TRAPATOOSDASOBAEMI.

TlonpodHO OCEenaeT™ca OCHOBHON MeTOX GOPBOH ¢ I'MEpPATAMH C
OoMombD ERT'HCHTOPOB THADATOOCpASOBaHWA, NpMBeNEHH XapaKTepc-
THKE CYMeCTBYOMEX HHTACATOPOB X DeROMEHNAIA OO BX BHOODY, oN-
PefeleHAD KOANYECTBA ¥ TEXHONOTHM BBORA, & TAKEE OCHOBH TEXHH-
KR 0eSoMaCHOCTE OpHM padoTe ¢ RErEGETOpaMu, PaccmarpEsantes
Targe HOBHE METONH GOPHOH C TEApATAMH, HanpaBNeHHHE Ha COEpa-
meHEe pacxXofa EHIRCHTOPOB — TenuomsoaAuEs mue#ifor, moxmepma-
HEe ONTEMANBHHX (Ge3TELPATHHX) DEXMMOB PAaCOTH CKBAXRE X mAel-
doB ¥ ap.

*HHCTDYRUEA" COCTABEGH2 COTDYyZHMKAME JARCODATODHE IPOMHONO-
Bo#l anmaparypH @@ Texnoxormz JlerrapesuM B,B. X Byxraarepom J.B.
Oox, PYKOBOMXC TBOM Xopommrosa B.A,

JamedaHns, NONONHEHHA H MOXEJISHMA ODPOCEM EANPABIATE MO
anpecy: MocroBcraa oda., NeHuHCKMER p-E, /0 COmRXxos mm, leHuma,
BHYBTAS.,
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BBEJER{E

3a mocieZHee BpeMd OTKPHTO CORBEOE KONEIECTBO I'RSOBHX E
T230ROHACECATHHX MeCTODOXNeHEE B CeBepHEX K CeBePO—-BOCTOYHHX
paftoRax mameft cTpamH, T.e. B 30He DAcOpPOCTpPAHCGHHS MHOrOReTHeR
MepaEOTH, mpocTRpammefics HA COXBMYD TAYORHY. K TAKEM MECTODOX-—
HeHEAM, B YaCTHOCTH, OTHOCATCA YpeHroitcroe, Menpexse-Hummmckoe,
3agoasmaoe, I'yoxwrckoe, Tasoeckoe, Hoso-lloproBckoe (Rpaitmmi
cepep Tustencro#t odaacrx), YoTh-Bmmiickoe, CpenHe-Bmmnickoe,
Henxexmncroe (fxyrcras ACCP) R pam npyrux. OCmEe samacH STEX
MECTODOXIGHER, 10 NpeXBAPMTEISHNM NAHHNM,SHQUHTEILHO OPeBHMANT
380aCH BCex paspadarHBaeMHX B Hacroamee BpeMa B CCCP mecropox-
ReHER .

Ommoft 3 OCHOBHHX HpodAeM OpM paspadoTKe TAKEX MeCTOPOXne-—
HElt gBaAeTCA 0OpHOa ¢ THAPATOOUPA3OBAHEEM B CTBOXAX CEBAXEH,
IPOMMCEOBHX KOMMYHNRALMAX X Xaxe B npw3adofiolf 3ome,X OT yomem—
HOTO pemeHNA 9TOX mpodmesms B SHAYATENHEOH MeDe OyneT SaBACETH
nofia%a rasa ASNBHEM HOTDeCHTeNAM.

B Hacrosmee ppeMi He EMeeTCH OfEIMANRHOR RHCTDYKOEE, OOR-—
PoOHO ocBemanuell BONPOCH CODHOH C I'MPATAME NPH BSKCIEYATAINE
OKBAXEH ¥ NPOMHCAOBHX KOMMyEMEaiaf B ycaopmsx Cepepa. ITH X
HeROTOpHe ApyI'Ee CHeINpX4YHHe BONPOCH OCBemADTCHA B HacTroamef
*"HECTPYRIME", KOTODAA XOAXHR NOCAYKETS OCHOBHNM DYKOBOMANEM
MATEDHANOM JAA OPOMHCAOBHX DACOTHNKOB H ODOCKTHHX OpraHEsammi
O NPOeRTHEPOBAHME E OSKCIKYaTAIEN I'aSOBHX HPOMHCNOB B yCEOBNAX
Cepepa.






THABA I. YCHOBHA OBPA3OBAHWA TWIPATOB

§ I. dwsmKO-XUMHYECKA? XAPAKTEDMCTEEA IEXDATOB K

ParTOpe, BEHADNME HaA MX OCpasoBaEme Opm
JofNde HPEDOXHOIO rasa.

BOXBWERCTEO KOMIOHEHTOR OPEDONHOTO Iasa B COGQEHEEME C BO-
KoR 06pa3syDT TEADATH - TBEDEMe EPECTALTAYECKNE COeIMHEHHA mepe—
M@HHOI'O COCTABR, KOTODHE NP BHCOXOM NABNCHEE MOTYT CyMECTBO-
BaTh IPE HOXOXETENBEHX (X0 20-25°C) semmeparypax. llo RHemHeMy
BEAY TENPATH HATOMAHALT CODECCOBAHRHH CHEr MNM JeX B EMEnT
Gr3EyD K HEM mrotHOCTS (0,88-0,9 I/cw®) E mpOTHOCTE.

PeHTIeHOrpaDEYSCKE YCTARHOBIGHO QBA THOA KPHCTALIHYECKO
DPemeTEM IBODATOB: CTDPYRTypa I, DOCTpOcHHAA H3 46 MOJEKYI BOIH
2 mMepmas 8 poxocte# m crpyErypa I - I36 momekyx BomH, 16 marux
nouaocTe# ¥ 8 GoABWEX, MONEKYAH Tasa-TEAPATOOCDA30BATENd HAXOw-
AATCA B NOXOCTAX pemleTRH, ROTODAA MOXeT CYyMECTBOBATH TOABKO OpH
HAJNH9IEE JTRX MONEKYX,

Meran, oraH, yrUeEHCXHE ras, CepORONOPOX ¥ 330T O0pA3yDT
TEAPATH CTPYRTYDR I, npHueM EEeafhHans QOpMylds DOXHCCTRD HACH-
WEHHOTO TAsOM IEipata B 9TOM cxydae Oyger 8M°46H,0
(zme M°5,75 }120) rae M - MoRexyxza mparoodpasonarem [Iponan
7 H3odyTam o0pas’ynT TEAPATH CTDYRTYpH II ¢ Eueaaruolt gopaymol
8M* 136 Hzo (M 17 H20). YraeBOZODOOH ¢ paaMepaMy MOJNEKyX SoXbme,
4eM y E300yTasa I'HApaTOB He 06pasypT.

Hpa njodude OpEPOAHOTO rasa, KOTODHE MpencTaBIdeT cosof
CMEeCH PR3JMIHHX IasoR, O0pAsynTCHA CMEmAHHNHe IHODPATH THOA:
0358'ZCH4'I'7H20. T.€. MajHe HOJOCTE B pemerRe CTDYKTypH II 3a-
HEMaeT Ias, CaMOCTOATEeABHO OCpasymgaii T"HApPaTH CTDPYKTypH I.

Bume Onno cKasaHo, 9TO THADATH CYymEeCTBYDT TOXRKO MND# ROBH=—
mMeHHOM XaBXeHME. YCJIOBHA CyMecTBOBARMA IEADATOB EHIABAILYAIBEHX
Ta30B HAIVUUHO NOACHADTCA dasonolf amarpavwoil, npercraBaeHHOH
Ha mao. I. Kpasaa I-I-IY Ha 3roff gmarpamde Bupaxaetr 3aBECHMOCTD
IaBNEeHHS 00DAsSOBaHMsa IHIPATOB OT TeMuepaTyDh. KpEBad I mpescTaB-
RfeT JEHAD YODYIOCTE DAPOB rasa TEEpaToodpasopareld. Todxa He—
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pecedeHRA 3TEX Kp®BHX TR HasHBaeTcd BepxHelt xparHiecko} Tourof
TEApaTOOdpa3oBanid. B kperuveckol rToure Tk cocymecrTeyer 4 dasu:
BOmA, ras, I'MApPaT X oxmxeHEHR ras. [Ipe Temueparype Bume TK I'Ef-
paTH He 00pasypTCH Haxe DD CHMABHOM NOBHEEHEN XAaBIeHHA, & ras-
TEApaTOO0pa30OBATENh NEeDEXOART B XEIKOCTS, A METaHA X 83078 JE-
HES YOPyrocTH NapoB SaxaHYEBaeTCHA B KpETHYecKoR PouKe rase fo
mepecedeHnsA ¢ JEHAEH IEApPaTOOCPA30BAHHA, LDOPTOMYy 9TH rasH He
mMeprT BepxHel! RpATHYECROR TOYKE IEIPATOOCPASOBAHHA.

HuxHAA KPETHIECKAR TOYEA THApPaTOOCpasSORAHHEN Tt COOTBET-
cTByeT TeMneparype Camsrof K 0°C. B atoR Toume COCYymecTBYDT
ras, zex, TEApeT H BOja.

B40a fudx) +
Rut M

.

Lobrenve ——

Tenneparypa  ~——

Puc, I, [puamimzagpHas yrarpaMqa Hasopex cocTOSHER
CHCTEMH Tas-THApaT-BONA.

TakEM 0oOpasoM AARIEEHE E TEMIepaTypa OQHOSHAUHO ONpexe-
ZA0T 00JACTH CYMECTBOBAHMA TENDATOB IIA NAHHOTO Ta3a. TpeTHEM
BaxHHM yCIOBHEM BO3MOXHOCTE OCpDA3OBAHEA TEIPATOR ABIAETCA Ha-
JARYAEe cBOCOARHOR BAArm. MMepTcs yRasaHEmd Ha TO, ITO POCT KDEOC—
TAANOB IEAPATOB MOXET IDOMCXOZETH A EEIOCPeACTBENEO X3 HNapoBol
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BAATH, coaepsamedficad B rase, ONHAKO TONBEC B Ccaydse HAIMIAA yXe
06pas0oBaBmEXCA KPHCTALAOB, CAYXAMKX UEHTpaM# lalXbHelmeR? RpEcTaX-—
XESIH,

MecToM 00pasoBaRMA TRADATOB ABAAETCA NOBEDXHOCTE pasipesa
a3 ras-pona, M X®WIRAA BOJia OEPEXONAT B I'EApAT TOMBKO NpE Oap-
doraxe rasa (EUE OpE NepeMeRWBaHEW fad ¥ Npd HoNMTEH yoJORHR
TERpaToolpasopanns, B OTCYTCTBNO NepeMEMNBAHEA ILICHRA IEIpaTa
o0pazyeTcsa TOXBKO HA [OBepXHOCTE pasiesa a3 m naasmeiimee od-
pasoBaEEe TEEpATA OPEEpamaeTod, Taxk Kak nmbpysEs rasa depes
TBEpIyD NLEeHKY DPOECXOART IPeSBHIalHO MELISHHO.

K wicay faxTopoB, BARANMGAX HA YCJAOREA I'EEPATOOCDA3OBAHESA,
HeOOXOAMMO OTHECTH TAKXe MPHEDAAR3AmAY BOIH M COCTaB rasa. Mu-
HOpAXR3aIEA MIACTORO# BOEH JOBOHBHO OMyTHMO BIMAeT HA 3TH yCAO-
BEf. Tak, XodaBRa B BOXY NOBApDeHEOX COXN DOHHXAET TEMIEparypy
BavaZa rgpatoodpasoBamms Ea 0,5 - 0,6°C Ba I% (Bec) coam. Ama-
AOTHSHOE AeRCTREE OKASHBADYT W IDPYyTEe CHXBHHE SXERTDORHTH.

Cocras rasa Taxee CEXBEO BANAeT HA TeMIeparypy Havaxa I~
paTooGpasOBaHEA, KOTOpAA CYMECTBEHHO OTAMYASTCs OT TeMueparTypd
TELpaTOOCPASOBAHEA MeTAHa, ~ OCHOBHOIO KOMIOHEETA DIEDPONHOIO
rasa - @3-3a HRAWYES B rase sTaHa, Nponasa, E30o0yrama, yriekmc—
IOTH, CepoBonOpofa M asora. Tak, HammiNe B rase Bcero 1% mpo-
N2Ha MOBUNAeT DABHOBECHYD TEMIIePATyDy IEAPATOO0pa3OBAHNA Ha
4-5°C B 3aBWCEMOCTE OT NARUGHEA. AHAXOTHUHOS RINAHME OKASHBADT
H XEDYI'EEe yrueBOXODONH, & TaKxe 002 ¢ st. Haamume B rase aso-
Ta 3aTpyRAsgeT ofpasoBande ImapaTop. Hanpasep, OpR CONEepEAHEY B
rase Bcero 10% asora PABHOBECHOE NABAERNE I'MAPATOOGDPA3OBAHES
noBEmaeTcs Ha 20-30%7 nmo CPABHEHHD C TEM xe ra3oM 0e3 IpUMEecH
asora. lrak, yCAOBEA 0C6pasOBaHEA THAPATOR SaBHCAT, B NEPBYyD
oYepens, OT AaBAeHMA, TEMUEPATYDH M COCTaBa rasa, a TaKkze Or
HAmMuas CBOCONHOR BIATW M CTeNeHE ee MEHEPANH3aUEN.

§ 2, OnmpenencHEe DapaMeTpoB EadaXa TRIPATOOOpAso—
BaHEA A8 TA30B PASANIHOIO COCTABA.

YcnoBEA Hadana THAPATOOOPASOBAHEA CYMECTBEHHO 38BACAT OT
©OCTABA Iusa, B CBASH C 9TEM A4 YCHEMHOIO IDOBEJEHHA HCOHTAHRE,
OCBOEHRA ¥ ORCILIYATALMA rasSOBHX CKBAXMH, LIS BHOOpa M pacvera
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KOXMYEeCTBA EETMOHTODA IRADETOOCDA3OBAHHA HeoUXOAMMO SHATH Iapa-
METPDH Hadala IEApaToolpasoBaBEA NIA Tasa Raxmolt mccaexyesol
nIomanE B padodeM nHalasoHe NaRneHudt,

Jna pemeHHA 3TOM sSagavm CymecTBYeT HECKOIBKO METOJOR.

I. OmpenexeHge yonopmfi rexparooSpasoBaHWS IO OTHOCHTENb-
HOMY YVIeXbHOMY BECY rasa C HNOMOmMEN HOMOIDEMMH, DpHBeNeHEOX Ha
pEc. 2. O0XacTh CymecTBOBAHKA THADATOR HA 9TOM [HCYHKE paocnoia-
raeTcd JNeBee ¥ BHEE NPEPONEHHHX KDHENX, OpEYeM C IOBHmeHEEM
JaBASHRA ¥ NAOTHOCTH rasa TeMIepaATYDa Hadala IEADATO0CDASOBIHEA
Bospacraer. Tak Jad rasa ¢ yHeIbHHM Becom 0,6 e fapiesme 50 at
THApPATH 00pasypTcd Ipd TeMIepaType 12.8°c, a ras yAeABHOTO
Beca 0,7 ofpasyer TEUpATH NpE TOM xe AaRNeHEE opx b = I5,6%C.

70T MeTOX O9eHh NPOCT M YROOEH NXA NIPaXTHIECKOTO NpuMe-
HemEs. ONHAKO, NOCKONBRY ONEHAROBHR YAGNGLENE BeC MOTYT HMETH
ras{ DA3EAYHOTO COCTABA, 273 XADAKTeIMOTHRA ABRNAETCA HENOCTa-
TOYHO OmnpexeleRHOf.

IIpg DOCTpPOSHHE 970if HOMOTpaMME CHIM HCHOMH3IOBAHH JAEHHE
IO CPABEETERRHO CYXHM aMODRKAHCKNM TasaM, HOSTOMY Hamdolee
NpEeMneMHe PesSyXBTATH MOTYT ORTH IOXYYeHH TONLEO IAS I'asOB QHA-
JOI'EYHOTO cocrtapa (radmmma I).

Tacamia [
KoumoHeHT® : Moxsuult cocrar, % of.
Merar 92,67 86,05 73,60 64,98 54,71
ran 5,290 6,06 13,40 7,77 17,45
HOponax 1,380 3,39 6,90 I, I8 13,30
Hso0yran 0,182 0,84 0,80 1,50 2,I0
Hopmaxsmull Oyrar 0,338 1,36 2,40 4,14 6,40
llenran+eHcHmE 0,140 2,30 3,00 3,43 6,04

100,00 100,00 100,00 100,00 I00,00

Jrearmull Be¢ OO BO3-
Ryxy pacqeTHuft 0,603 0,704 0,808 0,906 I,023
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PEc.2. YOROBEA HavAXa T'EAPATOOCpaSOBANES IDHDONHEX
rasoB PasyEvHOTO yIeXBHOIO Beca

2. Pacver yoaomEEE I'MADATOOGDASOBAHAS ¢ NOMONBD KOHCTAHT
DABHOBeCHs ARIACTCH 0ONee TOYHHM, XOTH H HECKOXBKO T'DOMO3I-
KEM, 70T pacder BeXeTCA CXeXyowEM odpasom [I0] .

llo rpapmeam, npEBefeFHHM HA pMC, 3-9 OpE 3aJaHEHX YCHOBMAX
(TeMmeparypa R IaByeHHWe) HAXONAT SHASEHEA KOHCTAHT DABHOBECHA
LAs EaXnoro ranparcodpasynmero ROMOOHEHT2 OPEPONHOre rasa K. .
MONBHYD IOJD EAEIOIO KOMIOHEHTa Y. Jeddr Ha ero KOHCTaHTy
papHoBecHA K, H CEEaIHBADT IDOXYIeHHHe ZacTHHE,

Ecqm 3Ta cyMMa MeHbWme eNEHREIN, TO IEApPATH He o0pasybred.
Ecam xe Zgi /K'L >/ , 70 DM 3aANHNX YCNOBHAX MOTYT OGDAsOBH-
BATHCA I'ELPATH. PaBHOBeCHHEe YCAOBHEA WAk YCAOPHA HAYala THIDATO—

0CpE30BAREA HMEDT MOCTO B TOM GAyuae, KOINa 2 4e /;{L‘ =/ -
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Prc.3. KoECTAHTH PABHOBECHESI I'EXDATOR MeTaHa.
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Puc.4, KOHCTaRTH paBHOBECHA TIEIDATOB YTAEA.
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Pec.8, KORCTaHTH DABHOBECHA TEAPARTOB YTAERHCIOIO rasa.
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Prc.9. KoHCTaHTH DABEOBECHES T'ENDATOB a30Ta.
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IIpr aToM faxe HesSHAYNTEABEOE NOBHUEHNE TEMISPATYPH ENE HOHAXE-
HES BABISHAA ECKIDIA6T O0DA3OBAHEE I'EAPATOB.
llpitMep. OnpefeuTs ycaoBRA O0GDASOBAHWA TEADATOB B rase,
TPRACIOPTEpYEMOM O Ta30mpoBORY npx L = 8%C, P = 35,2 am; X
t=8%, P=42,2 am.
PeayasraTd pacgerToB NOoMemeHH B TACKEIY 2.

Tadmua 2,
N4 cKommo— :Kommer- :_ P = 35,2 ar Hi P=42,2 ar
nn/:HeETH : 03 : T8 T .
: ik (00.): g - K¢ -0
4 o : Loz K o Tt s K
I 2 3 4 5 6 7
I & 2,24 5,3 0,42 1,8 0,46
2 Co, 0,II 0,817 0,14 0,715 0,15
3 CHy 93,20 1,394 66,85 I,263 73,80
4 CoHg 3,28 0,239 13,7 0,I68 19,50
5§ CgHg 0,35  0,0343 10,20 b,0278 12,60
6 Cu, 0,8 0,29 3,43 0,168 4,9
7 Cymaa 100,00 94,76 III,41

Co¢ras rasa mpsBeZieH B KONOHKAX 2 ¥ 3; ROHCTAHTH DABHOBe-
CHA ZAA IaBleHER 35,2 - B KONOHKe 4; CyMMa JACTHHX (KOJNOHEA 5)
- meRee I00. Caemosarexso, mpm . = 8°C m P = 35,2 ar ranpamu
He O0pasyprcd. [poBOXA aBagorwvHN pacuer ANA NaBaeHEA 42,2 ar,
HAXOIUM,4TO CyMMa 9acTHEX Goxee 100 (cM.komoHku 6 m 7).3T0 O3Ha-
yaeT, 49T0 OpK t=8%zP= 42,2 ar pamAHfl ras ofpasyeT THAPATH.

PaBEOBECHOE KABAGHMe (KON CYMMA JacTEMX panna I100) Ha-
XOIMM CHENyDMHEM IpEeMoM:

Pasmocrs (42,2-35,2) = 7 ar COOTBETCTBYeT PASHOCTH
(111,41-94,76) = I6,65.

X ar coorBerctBenHo (I00-94,76) = 5,24

mexgz;glﬁ_:M =2.2&f.
16,65 16,65

Torra paRHOBeCHQe ZaBNeHEEe paBRo 35,27°2,2 = 37,4 ar.
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3. Ompepesenwe ycXoBmR TRIparoodpasoBaHEi HA JRCHSDAMEH-
TATRHWX YCTABOBEAX  BH3YANBEOTO HAGINIEHES ABIfETCA HamGoaee

TOYHHM M HaJeXHHM METONOM, DOITOMY ero clenyeT NDHMEHATs B Iep-
ByD O%epens.

Bo BHMMT'A3e paspaGoTaEA NEPENBHXKBAR YCTRHOBRA IO M3YIEHHD
nponeccoB Imaparoolpasosamus IIVUT-I.

Pec. I0, [IpzRmunmEaxbHasd CXeMa SKCIHEPEMEHTANBHOE yCTAHOBEH
BHSYANHHOTO HACNDIEHEA IIA M3yYeHHA OpPOLNECCOB
TEIPATOOCpAsOBAHNA,

I - nmpecc, 2 - Bonamo# xoHTeitmep, 3 - KoHvef!Hep ¢ rasoM,

4 ~ reExpaTEafg Kamepa, 5 - TepMOCTATEpYOWAA DydamRa, 6 ~ TepMO—
crar, 7 - OOTeEUEOMETD, 8 - MAHOMETD, 9 ~ SJAEKTDOMATHHTHAR ME—
maxKa,

Ha pmc.I0 npmpexeBa IPEEIMANHANLEAA CXEMA TOR YCTANOBKH.
OcroBHOR 4acTEN YOTAHOBKE ABASETCA GoMOa BHCOKOTO NaBIGHEA, 4,
R3TOTORNEHHAA M3 Hepxapenmed CTANR, CO CMOTDOBHMM CTeRIaMH HS
OpPraHAYecKoro crekna. TepMOCTATHDOBAHNE OCYMECTBIAETCA C LHO—
MOWED TepMocTaTa 6, 3anONHeHME M NONNEDEAHEE NABICHNS B KaMepe
ocymecTeafeTCA ¢ NOMOMBN npecca I, BOATHOTO KoHTeflHepa 2 m KOH-
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TeflEepa ¢ BCcHeNyemuMm I'asoM 3. [JlaBgeHEe 3aMepAeToA OOGPA3lLOBH-
Mz manouerpams 8. llepememnrsanme BONH ¥ Iasa OCYMECTBAEAETOH G
NOMOWBD SJXeKTpoMAarauTHOX Memankuy 9, Temmeparypa BHYTDE KamepH
samepaeTcd ¢ DOMOMBD TEPMONAPH HIM TOYETHOr'0 TepMECTOPa ¢ Ho-
KA3HPaDIUM AIM CAMOIMNyNMM I'albBaROMeTpoM 7.

MeTONEKA ONpe/iefieRNs DABHOBECHHX NApAMETDOB TEADPATOOSDAsO-
BaNEA 3aRIDIAeTCA B cXeNyomeM /15/.

I. KorTellHep ¢ rasom BHCOKOI'O JaRNeHES 3 IpECOeIEHASTCA
K cYeme YCTAHOBKH,

2. B ramepy BHCOROTC HEBNSHHA 4 SAMEBACTCA IODIEA
{1/2-1/3 ofnema) ARCTUNAMPOBAHHOR BOMH.

3. OyTem OTHpHTEA COOTBCTCTBYIIEX BeHTRNER OCYMECTBILACTCA
NPORYBKa HCCHERYOMHM I'a30M KaMepH BHCOEOIC ASRBNEHEA H BCEX Tpy-
GOMpOBOLOB ¢ IEXBD YHANeHMA OCTATKOB BO3NYyXa MAM APYIMX TAasOBHX
npuMeceit. Ha nponyexy pacxoxyerca 8-I0 oGheMor xamersi.

4. Docse OpOAYBKE KaMeDy 4 CHOBA 3QNOMHADT MCCHEIyeMHM Ia-
30M,IIOCTENIEHHO NOBONA IaBAeHWEe B Ramepe N0 YpPOBHA KomTeliHepa 3.

5. [locxe sanomHeRMs HOCAEJyeMHM I'830M KAMEDH 4 B HOHTeiHe-
Pa 3 HeoOxOommmo C IOMOmMBD npecca I m xonreffHepa ¢ Boxof 2 mox-
HATH NaBleHMe B CECTEME HO HyXHOR BesuwMHH, 8 SaTeM DOLIeDxH—
BaTh €ro NOCTOAHEHM B TedeHHe ONKTA.

6. Opr BERIDIeHHOM TepMOCTaTE 6, OXMAXIAGMOM JNLLOM, HAYH-
HaeTcsa MeLJeHHOe NOHHXEeHHe TeMuepDATypH pyCamix 5 ® Eameph 4,
OnEOBDEMOHHD BRADYAETCS MEWAXKa 9, MHTOHCHBEO NepeMemEBATuNAS B
NpONOAXEHRE ONNTA Ta30BYD X XEARYD dasH.

7. [IpE DOABJEHHEM NODPBHX KDECTALIRKOE I'EXPATOB HHECHDYDT
raBfeRMe K reMiuepaTypy Havama rugparoodpasoBamEms. llocne 8ToTro
BHISPXABADT CHCTEMY B TEeieHEe 2-3 YaCOB, UT0 KOCTATOUHO JUA
YCTAHOBJEHAA B KaMeépe DABHOBECHHY yCJAOBER IHADPATOOCDASOBAMES,
roTOpHe TaKxe PHERCEpDyDTCA.

8. Jag DOXTOTOBKM KaMepH E CIAeNyomeMy OOHTy HeoOXOXMMO
TeDMOCTAT BREDYETH HA DOAOTPSB ¥ AOBECTE TEMIEDATYDY B KaMepe
BHCOROTO HZaBmeHEA Ba I0-I5° mume remmepatyps oOpasoBaEmS THI-
PATOB C HEXBLD NONHOTO EX DA3NOXOGHHA.

18



9. Mocae BHAEDEEE KaMepH IpHE Tarold Temumeparype B TeucHHEe
40-60 MuEyT ODHT NOBTOpHETCH. [opTOpHH# ONHT OpE 2TOM X AaB-
IeHRE MOxeT OHTH ODOREICH JAuEL NA7 COAbuioff yBepEeRHOCTH RAH yTOY—
HEGHAA TeMOEepaTypH TEIpaToo6pasoBaEdi.

10, OmpeneleHme TeMOepaTyDH Badaja IEIPATOOCPASOBAHMA OPO-
BOLAT Ha DAsSHHX NARACHEAX, DPENCTABIADMAX RHTEPEC NLAA LKAHEOTO
MeCTOpOXKeHuA (0T NEACTOBOTO M HMe),

II. MoxydeRHHe pe3yABTATH OUNTOB (faBieHHA H TeMIEDATYIH
THAPATOOCDASORANAA) CBOAATCH B TAdMMLy, CTDOHETCSI DABHOBECHAS
KpUBas TEAPATOOODASOBANET LiR rasa HCcAeRyeMmolf momams R mJOH-
oupaeTCHd SMUMPRAYECKOe YPaBEeHHe 1aa atoll Kpusolt.

B radupme 3 DpenCTABReHH IMONPUYECKRe yPABHEHEsS NapameT—
POB Hawaja TREPaTOOCPASOBAHRA, NOIYYEHAHe IO DECHEPUMEHTANBHHM
JAHHHM DAsIMYHHX aBTOPOB, & TAKXEe COCTABH HCCEeJOBAHHHX I'a30B
¥ HX OTHOCHTEARHAA IIOTHOCTH. YKasaHH TaREe UpefeibHHEe 3HAYEHHA
NaBASHEH, A0 KOTODHX NPOBOXEACS SKCHEDHMOHT, NOCKOIBEY 3KCTDA-
DOJNANEA JKCOEDEMEHTANBHEX AaHHHX NO XaByeHWd, HAMHOTO IpPeBHUAD~
HEX OpejieXH SKCOePMMeHTa, MOXeT NPEBECTA K SHAYATEABHHM NIOTrpel~
HOCTAM.

Ipz OTCYTCTBEM GQUee NOCTCBEDHHX XaHHNX IAA OOpelel]eHEA
gapaMeTpoB THAPRTOOCPAZOBARMA I'a30B BHOBh OTKPDHTHX MeCTODOXNeHu#
cIelyeT NOABIOBATHCA NAHENMM, OpeiCcTARIeHEMMN B radmute 3. lna
STOTO CHeAyeT HaiTE B TAGNAIE COCTAB Tasa, Bamdomee GNHSKO OP-
BeZapme? cOCTABY r'asa BHOBD OTKIHTOIO MECTODOXKEHHA, H N0 COOT~
BETCTBYDHEMY AByWIeHHOMYy yDABHEHNK DAGYETATH K HOCTPOETH: TIpapu-
9eCKyP SABHCEMOCTE IapaMeTpoB THADPATOOCpAsOBABMA.

§ 3. OnpezelteHHe OCHOBHHX UapaMeTPOB COCTOAHRA Iasa
B CTBONAX CKBAXHH ¥ IPOMHCJOBHX HKOMMYHUKALDASIX.

Iag 70T, YITOOH OpE COCTABIGHHE NPOeKTa PaspadoTKE M 00~
yCTDPORCTBA MECTODPOXNECHHEA OUEHHTH BO3MOXHOCTH O0pASOBAHMA I'HMI—~
DPATOB H NpeRycMOTPeTh MeépH GODROH ¢ HAME HeOOXOLEMO 3HATH OC—
HOBHHE NADaMeTpH COCTOAMHA rasa (naBneHNe ¥ TeMuepaTypy), &
Takxe ero BIATOCOACNXAHEE IO BCeMy UyTH IBHEZeHHZ Iasa OT Iiacra
IO BXOAa HA CCOpHHE HyHRT, JTH DApaMeTpH OOpeNelAnTCA CJieRyomEM
o0pa3oM.
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Tadxsna 3,

Pe3syALTATH SERCOCDAMENTAABAOTC NIYHeHNA YCAOBEN I'NAPATOOSPASOBAHRA
rason DASMEYEOIC COCTARS

H : CocTap rasa, % od, ot ;o .
: . . 0CTh : HOHN® [4DAMETPOR s
: iCHy  iCoHgiCqRg iCalli0iCeto, My, & O0,iHpS g pog: A DaToodpasoBaEs ; BRCTO-
: : : ; : ! BHCITRE ; pe.:ume ; _my H Hw -
i 2 : 3+ 4:5 ;6 7 8 ;19 :1I0: II 12 : I3
1.Menpexse-Hummackoe
MeCTCPONICRES
(0o nannud B, U.Ce- )
wERa, [968r.). 98,10 0,10 0,0I Q02 - I,53 0,2 - 0,56 T=I9,9 PgP-28,5 140
J,faa v ] -
\no namuns E, JuToRa ' Ao 60 ar T=I8,I & P-19,4
" E. bpocra. 1940 3,5 0,9 I,8 - - 0,2 0,6 - 0,584 or 60 ar T=I4,7 P-13,I 1I8
3.Taz % 2 _
0o Rm E.Tam- ne 70 ar T=19,1 P-18,7
Me [EMALITA, 1934) 93,2 4,25 [,6I - - 0,43 0,51 - 0,598 or 70 ar T=I2,3 P-6,6 277
4 MectropoxnenRe Bemi-
yar (upa
.u0 JaEynm B.A, Xo-
pomxnosa, 1360) 84,5 3,5 1,2 0,3 0,4 10,1 - - 0,640 T=I8,81 P-20,6 70
5.CpepHe-Eraplckoe
MECTOPORACHEE
{mo xasinoe L.o.ia~ 5o 60 as T<I6,5 §P-I1,3
I0BCROTC , [966) 87,7 6,0 2,1 1,3 0,7 L[4 0,8 =~ 0,652 or60arT=9,75 §P+0,7 160
6,723 ¥ 3 _ .
‘Mo pamssm E,Tan- . Ko 60 at T-18,8 8,?-17,2
MemEMENTA, [734) #8,36 6,82 4,54 [,27 1,0 - - - 0,653 ore6CarT=II,2 %P—a.’r 227
7. peRTO#CKOe MeCTO~
pomenne. 1 ogsert
0 JaRHEM B.id.Ce- B ) .
mma, 1968) 86,7 6,13 13,42 1,40 - I.I 0,12 - 0,66l T=14,7 %P—II.I 120
B, UyKTHACKOE ¥EQTO-
poueﬂle G Tem
‘no X -
Mlﬁd, f%a) R8I, 30 44 1,7 - 5,80 0,18 - 0,870 T=12,25% %P-B.Z 140
2.Ta3 ¥ 4 - =
00 1axusod E.Tav- i L ] 10 60 ar T=18,6 P-14,6
MeREITA, 1904) 86,60 6,77 11,57 1,13 0,78 0,14 - - 0,674 or 60 ar T=I0,! P+0,6 275
0. daad@RCKDe HeCTO~
XIeHEe B. 440
pomnoBa, [0) 81,55 6,5¢ 2,45 0,5 [,067,7%2 0, - 0,676 T=21,3 §P-B,4 II0
I1,las % 5
;ggaﬂﬁﬂg@; B, da- Zo 60 ar T=[8,5 §PI5,8
1946y —rYROCTR 79,4 5,8 3,6 0,9 0,5 9,5 03 - 0,683 or60arT=I2,1 kP-4,4 I05
| Mecropmomeue
¢ LARHMM Q=
pgluona, 19.30&’L 79,0 5,9 1,8 0,6 2,1 Io4 0,2 - 0,69 Ta15,8 gz-—u,s ]
I3. Jecfopoueune
Tesermdl Lllgﬁgl o no 60 ar T=19,65 &P-I6,I
pgﬂ,,_,‘}osa,;geo)‘ 81,1 4,3 7,0 3,8 I,7 1,0 0,3 -~ 0,738 or 60 ar T=6,67 fP+?,1  II4
14. ctopomxene Har
l('g lnﬁgrahne e- mo 60 ar T=22,4 r’,?-u.'r
P8ss) ' 69,6 3,32 1,14 0,42 0,32 - 0,8 17,2 0,783
15.Tas ”aﬁm. B.In g0 60 ar 1=18,3 &P-13,1
o e 1540y 65,4 12,710,8 2,3 1,5 7,7 0,2 - 0,817 or 60 ar T=10,5 GP«0,8 105
16.Tas # 7 ABTOROS
0 RKAHHNM
19699 P a6 0,9 0,1 - 63,8 0,6 - 0,828 T=19,0 %9-33 153



I, Temmeparypa.

OCHOEHHM HCTOYHHROM CBeJeHE! DO pacHOpeleReHED TeMuepary-
PH NOTOKA Tasza OO CTBOAY CKBaxMHH K maedfoB, a Takxe NaEHHX ©
BONMYHHE TOOTEMEYECKOTO I'DANBEHTA B IAACTOBOR TeMmeparypH MOJIR—
HH OHTH HENOCPeNCTBOHHHE HM3MEDEHHMS B pAGOTANEEX ¥ IpPOCTANBANILK
CKBAxWHAX B NePHOX OOHTHO-IPOMHEAEHHON BRCIONYATAIHE MeGTODOXIEe-
HRf., H3MeEeHRA YCThHEBOR TemIepaTypH Ia3a AOCIXHK OPOBOAETHECH B
oponecce ECOHTAHMN HA OPETOR BCEX pASBEAOUYHHX CKBAXMH IpE BCEX
pexuMax.

Ina onpepeleHys paclpelefeHHA CTATHIECKHEX TeMmIcparyp 0o
CTBOIY CKBaxWMH W3MEDSHEA CAefyeT OPOBOFETH B CKBAXHHe, BaXORA-
me#cs B NANTXBHO! ROHCepBAMM B 3anoaReHHOM xmxkocTER (30F
pacTBopoM CaCl, WAN TINHECTHM DacTBODOM C Coadpkof B BepxHed
YacTH), depes I-2 MecAna MocKe SANABRM ee, KOTAR B OKBAXNHE yo—
TAHORATCA OTHOCHTENBHOE TELNOBOe DABHOBECHE, HADYWEHHOE B XOXNE
0ypeRnsa, HCIMHTAHAS EXN SECILAyATAUNN.

Brarogaps HaAWYw®» ZMIKOCTE B CTBOXE CKBAXWHH, EOHBEKTHE-
HOE BAMAHME CBONETCH K MAHEMYMY.

TesmumepaTypa 00 CTBOXY npocramBammelf CKBAXHRAE NIDE FBEXE-
EME DeTHCTDEDYDEETO Ipudopa B He¥ NsMepAeTCA B NOCAENOBATEABHOC~
TH CBepXy-BHES,

liomurepRANEHHEe WBMEPEHEs NUHAMEYECKAX YeMueparyp B paco-
TaropEX IA30BHX OKPaxWHAX HeOOXONMMH IXA onpefeXeBXs BOISMOXHOCTH
o0pasoBaHAd I'EXPATOR IDE HCOHTAHMM, & TAKXe OPE SECIIyATANE ee
HA 3a/aHHOM TEXHOJXOTHYSCKOM DexXmMeE.

¥x BO3MOXHO OCYmMECTBETL B CKBaXMEe, padorammgef 10 3aTpyc—
HOMY ODOCTPAHCTBY.

lIpuGop LAA E3MEpeHNd TEeMOepATYD OOYCKaeTCA B POHTAHHNE
TPyORE depe3s AyODURATOD C CANBHNKOBHM yCTpOECTBOM OOcCKe YCTAHOB-—
JEeHAA OTHOCHTEIHROTO TELAOBOTO PABHOBECHS MEXIy HENONBHAKHM I'a-
30M B POoRTAHAOH Tpyde B KBEXYMAMCA LDOTOKOM rasa B 3aTPyOHOM Ipo-—
CTPaHCTBE.

VsMepeHMA TEMIepaTyp OCYWeCTBRADTCA TemomeTpami JTMH-55
(p cKBaz¥He, 3ANONHEHHON XUIKOCTED), MAKCHMATLHEME TEPMOMETPAMHA,
3aKI0YEHHHMY B KOXYX, TIYOHHHHME DPeIRCTDEDYDIMME MaHOMETDEYeCKH—
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ME TepMOMeTpDaMA ¢ MHOT'OBMTKOBOA 1pyd4aToif HpysEEOHE, CEMeransu-
YeCREMH TE[MOMEeTPaME pACHEpPeHnd .

QCumit BmA ® OOECaHWe 3TEX NpAGOPOB HaBO B "MHCTDYRIRE IO
HCCAeZOBAHMAM TA30BHX X MASOEOHIEHCATHHX oxBammw"/ 8 /.

PacHopeneNeHre TeMueparypH rasa Do CTBOAY padoranmed ckpa-
XEHH B Clydae HEBO3MOXHOCTE NDOBeNEHHA HeNOCDejACTBEHHMX 3aMepoB
MOKHO ONDeleNHTh TAKEEe DACUYSTHHM nNyteM, Huxe OPHBONHTCH METONE-
ka / 7 /, HamGonee OpMTOIHAA LAA IPARTHYECEEX PAcYeToB C IO~
MOMBK CueTHOH JsorapmpMugeckoll JuHe#RM. B 00HOBY 3TOR MeTOHEKHE
HOMOXEHO HECKONBKO YUPOWeHHOe M NPeoCpa3oBaHHOe IAs yRo6cTea
BHUZACHeHW! ypabHenme J.B.Yeramoxa:

) Pyl
be <ton-(-0)-atis™  TE5— (o Bg R4

TIe ﬁg ~ TEMIepAaTypa rasa Ha TiayuHe L %,
ﬁnn - ILIACTOBaA TeMmmbpaTypa Ha IVIyOMHe cepeRMEH nNepjopaimy
;C N OC;
[ - cpemusht reorepumueckmit rpajgeRT Ha yIacTke of & 10
£ rpan/u;
D; - roofpument Ixoyna-ToMCOHA, I'pag/ar;
Paas v Py - COOTBETCTBEHHO AABNGHEE Ha 3a00e M HA yCThe pa—

doTanmet CKBAxXMEH, aT;
Cp ~ TENNOEMKOCTEH Ta3a, KKAI/KI.Tpar;

A - 1/427 rraz/kTu - repMAuecKMil SKBMBANEHT paGoTH;

Aft— naneRde TeMOepaTypH ras3s B npusadoffHodl soHe Bouen-
creue afperra Imoyaa-TomcoHa, °C;

1+ COuT TR,
AtL=rDL(pnn'paa5) gi( a@gig/’h‘ £

by (] Rx— pPamdyCc KOMTYpa MHTAHEA CKBAXHHH, M;
% ¢ — panEyc CKBamWMEH, M;
A - MONHOCTB IWNacTa, M;

22



(Pon-P3ad.) - mracrTopas Hempecoms padoranmell CKBAXKERH, ar;
% = Bpema DacoTH CEBAXWHH C HAYANA ee SKCIIYATAITH, 4ac;
Cn - 00peMBAA TEMIOEMKOCT: POPHHX HODOX, KEax/mM°;
G - Becosoft pacxonm rasa, Kr/gac;
& - BenmuMHA, ONpeXeleHHAA W3 YDABHEHUA

2 Wﬂ (2)
& = Glpd(T)
B ROTOPOM A, - TELNOIPOBOXHOCTS TOPEMX MODON, KKAX/M.d,rDaij
{(T)- cespasuepuan GyHKuER BpeweHE, ompefiefeMAT HS ypaBHe-

HEAL
2) < € 1+ VEHE)

Ian pauGolee ACHDOCTDAHEHHHX NMAMETPOB CKBAKMHH SHAUGHIT
Jfi/npunenemy » Tadmme 4.

Iis pacuera pacHpeNeNeHHs TeMOeDATypHd IO CTBOAY padoran-
meil CKBAXMHH DOTpeGyDTCA clelyvmae XaHEHE.

TeoTemMuyecxu#t rpesment I', T.e. OpApameHEe TemuoepaTypH

MOpPOMH ¢ IiySuHo#. 9Ta BeAWYHHA ONDPENEJNAETCS BKCIE PEMEETAHHHM
nyreM Npy OOMOUE 3amMepOB paclHpelleieHEA TeMiepaTypH B IPOCTAR-
BaNUUX CKBax@Hax, TAK Kark AJAA PasHHX MECTOPORIEHRE BeamvEHA
TeoTepMIdecKor0 PPAINEHTa W3MEHAeTCHS B JOBOABHO MEDOXWX Npepe-
aax (0,015 - 0,09 rpan/m). TouHOe 3HAUCHME FeOTEpMAYECKOTO I'Da-
IMeHTa BechMa XeJATeNbHO, TAK KAK OH OLYTHMO BIEAET Ha DE3y/ib—
TaTH pacdera.

CpenHee 3HaYeHHe I'€IMEeTPHMIECKOIO I'DAlEeHTA LA RAHHOTO
MEeCTOPOXNEHRS MOXHO OIpeleJHTh (ecia® HMeeTcA 3aMep IWIACTOBOR
TEeMIEpaTypH Ha OfHON W3 CKBARMH MECTOPOXNeHHs) nmo dopmyuae:

r tan -t se
=2 ~hue
rme  fnn- TeMmeparypa B CKBamuHe, 3aMeDEHHAZ HA TiyGHHe,

£ o,

ﬁuc- TIyOmHA HelTPaJbHOTO CHOA WIE TIyCHMHA NOACa OOCTOSH-
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Tadmana 4.,

: %= 0,110 P %e= 0,084 P2 =0,0m

’2,,=2 A= 3 tAn=4 : An=2 : An=3 : An=4: A =21 Ap=3:1An=4

I wac 0,6198 0,719 0,79% 0,757 0,868 0,954 0,846 0,967 1,059
2 " 0,796 0,9II7 1,000 0,954 1,083 I,IB[ I,059 I,I95 1,298
5 = 1,072 1,239 1,312 1,259 1,408 I,519 1,380 I,535 1,650
0 " I,312 1,465 1,577 1,542 1,681 1,799 1,650 1,817 1,938
Ioyr. 1,650 I,8I7 1,338 1,876 2,050 2,I76 2,017 2,195 2,323
2 - 1,938 2,000 2,241 2,05 2,358 2,489 2,323 2,507 2,641
5 " 2,342 2,526 2,659 2,591 2,780 2,916 2,744 2,925 3,072
n " 2,659 2,849 2,985 2,016 3,108 3,226 3,072 3,266 3,404
I wec, 3,I78 3,371 3,512 3,441 3,637 3,778 3,601 3,798 3,939
2 0" 3,512 3,685 3,849 3,778 3,976 4,117 3,939 4,138 4,279
3 3,709 3,907 4,049 3,976 4,175 4,317 4,I38 4,338 4,479
6 - 4,048 3,983 4,390 4,317 4,517 4,660 4,479 4,679 4,822
I rex 4,389 4,590 4,732 4,660 4,860 5,003 4,822 5,062 5,166
2 " 4,71 4,903 5,07 5,000 5,204 5,347 5,166 5,368 5,51
3 - 4,933 5,134 5,277 5,204 5,405 5,548 5,368 5,570 §,7II
4 5,07 5,272 5,42 5,347 5,579 5,691 5,511 5,712 5,856
5aer 5,187 5,388 5,531 5,458 5,660 5,802 5,622 5,823 5,98
6 " 5,277 65,479 5,622 5,548 5,750 5,894 5,712 5,914 6,058
7" 5,354 5,555 5,899 5,625 5,87 5,970 5,789 5,990 6,135
g " 5,420 5,621 5,765 5,692 5,894 6,037 5,85 6,058 6,201
9 " 5,478 5,680 5,823 5,75% 5,952 6,070 5,914 6,117 6,260
0 " 5,531 5,732 5,87 5,803 6,005 6,148 5,97 6,169 6,3I28




HHX TeMOeparyp, T.¢. MEAEMAXBRHAA TIyORHA, XO ROTOpOR
He LOCTHIaDT CYTOYHHEe B Ce30HHHe ROXeCAHMA TeMIeDATYDH,
M; tue - TeumepaTypa Ha TUyGEHE ‘ﬁxc , OCHYHO DaBHAA
CPeXHeTONOBOH TeMIepaType DOYBH B JapHOM paitome.

InacTopas Temmeparypa tan s HaHRO} CEBaxHHE ONperelsieT—
CA HeMOCDeICTBeHHMM 3aMepoM, JMdo no dopMyde

fnn = fac +/"/x—7em:)
The
£ - TayCEHA cepeimEN meppopanve B LKaRHOR CKBAXWMEE, M.
TennoeMKOCTh TOPEHX HOpPOX Cn» OCHYHO M3MeHAGTCH BEChMA
HeSHATMTEXsHO ~ 0,18 ~ 0,20 KKar/XI LIf CYXOTO CKeAeTa. B yoao-—

BEAX HACHWEHWA BAarofl TELIOEMROCTH TOPHHX DODOX BO3DACTAET X
MOXET OHTH NpuEaTa paBHOd Cn = 0,3 REan/kr, mm 700 Rax/Mm°.

TeIAONDOBONHOCTE IODREX HODOX A7 (KRAN/M.9.rpax) - OCHOB~

ol daxrop, PmEavmu? Ha EosfPEIMEHT TeNXOOTLAYE OT ra3a B OAACT.
TelRONMPOBONHOCTE TOPHHX HOPON BO3PACTAST C YBeJaMYCHEEM HX OJOT-
HocTH. Ha pmc. I mpuBOAETCA TPAfER 3aBHCHMOCTR TEIAONpPOBOXHOC—
TH CYXOr'0 CKeJeTa HeQDIraHEYeCKHX IODHHX DOPOX OT HX NIOTHOCTH.

BmmaH¥e BIArOCONEDXAHWA B HOPOLAX YIATHBAETCH YMHOXSHEEM
3HAYeHMA ﬂ 1 » NONYYeHHOTO 1O 3TOMy rpajEKy, HA OONpPABOYHNE
koaffunmenr { , sHEAUEHEEe KOTOPOTO B 3ABHCHMOCTE OT BISKHOCTH
nopol MOXHO oNpelemRTh IO IpadHRy, OpRBeNeHHOMY Ha DEc., 2.

Ias onpepedeHAs TeNIOTPOBONHOCTH DPIMHKCTHX HOpON paspesa
MOXHO BOCHOAH3IOBATHCA HpHC/MMERHOR SaBECHMOCTHD OT TAYUHEW 34—
JeraE¥s IEEHHCTOTO Iaacta, OpuBerieHHol Ra pae. I3, a Temnronpo—
BOXHOCTE MEDGJHX OODOX B S0HE DACHPOCTDAHEHEA BEYHOH Mep3JOoTH
ompeleasercs 1o rpafuxy ma peEe. I4.

o E3ReCTHOMY H3 I'eONOIAIECKOrO paspe’a METOHOTEICCKOMY
COCTARY MOEHO ONPeNeXNTh AOTHOCTH X HODHCTOCTE T'OPHHX DODOX,
SHAy KOTOpHe no rpafmramd pac. II ® I2, maxomar TeNAOUPOBOLHOCTH
mWOPOIL /? n!{ BO BCeX HHTEDPBANAX H BHYRCAADT CPeAHEB3BeMEeHHYD
TeIONPOBORHOCTD No fopuyxne;

_ ZRai k¢
An = Sh
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B radnmme 5 ODpEBefeH ODpEMep pacdera TEIIONDOBONHOCTH I'Op-
HHX OOPOX MO IeOAOTHYeCKOMYy paspe3y ckB. 3 Cpenre-BEan#cRo#
naomamy Jkyrcrof ACCP, npwdeM KOJOHRM 2-5 3aNOXHEHH Ha OCHOBa-
HEE KaDOTAxXHHX XJHArpams, a ROJOHKE 6-I0 - N0 rpapmram, OpuBe-
IeHHHM Ha puc, [I-I4,

CpenreBp3BemeRHas IO paspes’y TEMIONPOBONHOCTH I'OPHHX HO-
pon CpenHe-BHIDACKONO MECTODOXNEHHA OKa3azach DaBHOA

J?n= %’5%3 = 3,12 kKaz/M,.q.rpag, OREaxo ¥3-3a HANAUMS B paspese
MHOT'OMeTHe#f MED3JOTH B pacueTax ciaeinyeT IPEMEHATD OTAeABHO
TELIONPOBORHOCTE MEpPSXHX HOPOX ﬂn= 3,4 XEaA/M.9.TpA # TELIO-
OPOBONHOCTS OCTaXbHOA 4acTH paspesa An=3,08 RKan/M.9.1pal.

TentoeMkocTh rasa Cg  (RRan/Rr.Tpan) Moxer OHThH onpenele-
HAa ¢ JOCTATOYHOM INA HAmEX LeJel TOYHOCTHD IO rpapuram Ha
pac.I5 ( 9 ), roe gavrca sHaveRus C '@ 1A OPEPONHOTO rasd yuesas-
Horo Beca 0,60; 0,65; 0,70 opm pasAMYHHX LABICHEE ¥ TeMIepaType.
B cxydae Hajquwis rasa Apyroro yEeabHOro Beca Cp HAXORMTCA MO
rpabukaM MeTONOM JRHeHHOR HHTEDIOJANAHR,

Koabdmmenr Jxoyaa-TomcoRa D: (rpap/ar) oupereasercs mo
HOMOT'pamMe, NpHBereRROof Ha puc. I6.

Homorpamma Ha pEc. 15 moctpoeHa 3.A.BymarsHou / 3 / masn
TECTOTO MeTaHAa, H €D MOXHO NOXB30BATHCA ¢ NOCTATOUHOA B IpAKTH-
UeCKAX HEAAX TOYHOCTED ANA NPEPONEOTO rasa ¢ yAeAbHHM BECOM X0
0,6 (comepmanme MerTaHa He Membme 907).

It onpeneneHua D¢ mo aToi HoMOrpaMMe CHadaxa ompejeas—
©T ARTEIpAIbHHE Xpoccens—affieKT Opa vpelnHed TemnepaType B CKBa~
XyHe, XLid 49er'0 OPOBONAT JMHFD, IAPaJUIEIBHYD U303HTANBIE HA
rpafure puc., 16 OT TOYKRE ¢ KOODIEHATAMYK Paao ! f:.p A0 ABIEHAA
P_ B onpereldADT NOHEEXEHEe TeMIEpaTypd 3a cueT ppoccexs—ofpexra.
Pasgexme al Ea aF , noayuaem sHavemse D¢ .

Hanpemep, Tpedyerca ompeleturh Koaphmimenr Ixoyas-ToMcoHa
Ops CHEXEHWH IaBNeHHA OT Py = I34 ar o P, = 56 ar cyxoro (me-
TAHOBOT'O) ra3a ¢ HAYANBHOH TeMIeparypoi tj = 24%, {IlpoBOZMM
JVHAD, NApallellbHYO U303HTAABNAaM, OT TOYKA C HAYalBHOH TeMmmepa-
Typoil ® AaBleHAEM RO KOHEVHOI'O NaBleHEd 56 aT. Temmeparypa B
28
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aroit rouke s oxasamach pasHod -5°C.
CnegopaTensso, Al = 29°C, a mosppmmert Jxoyas-Tomcora

ot 29 .
Dy =g - 73456 © G362 epag fam

KpoMe BHEEYKa3aHRHX NaHHHX, AIA DAacdera pachpeleleREd TeM-
GepaTypH IO CTBOAY CKRAXMHH HEOOXOIMMO 3BATH BpeMd DAGOTH CKBa-
wen ¢ (9a¢) oT Havada ee BHCIVIYATAIME, IIACTOBOe X 3aCoiHoe
IaBreHMEe Ha MOMeHT pacdeTa (aT), A4BIEHAE HA TOJOBKE CKBANMHH,
a Takse BecoBOi# pacxon rasa ( B KI/4, KOTOpHN ONpeXeaserTcs
o bopmyne:

G =548y

rre Q - OeCdT Trasa, Tuc.Ms/cy'rzm; 3‘ = OTHOCHTENLHHI
YLeJbHHZ BeC T4a3a 00 BO3JAYXY.

Ina pacdera ycThesoll TemmepaTypH rasa B paGorawomeil ckpaxmHe
npy Aanedud 07 MEOTOJEeTHel MeDSJIOTH MOXHO NONB30BATBRCA ypas-
ueHmem / 6 /'

-Oné
- m - " @L[p 5" \
fg =f}-«0 *(ta 'f.n]e I g + :/—ai— (/.;r - __E_py)__,ﬂ

Z T

rie €_sf— Iy0uHa CROA MHOYoOXeTHell MepSJOTH, M; ta - TeMoepa-—
Typa Tasa Npu BXole B 30HY MEOTOMETHe#l mepsaort,’C.
OcrancHyde OCO3HAYEHWA CM, BHIE,
BewuyHa to onpefeaseTcd N0 YypABHEHHD fz o £ = Cx

3nagenue 'y ompefenseTcd OO ypaBHEHMD 3, B KOTODOM TENNO-
IDOBOIHOCTL Mep3MHX TDYHTOB s HaXOZWTCH IO Tpabuky Ha puc.I4,

ToYHOCTH pacdeTa OO ONUCAHHOK MeTONUKe COCTABNIAST + 3%
f1py oUopeleJyeHiM 3HAYEHAA TeIMONDPOPOIHOCTH TODHHX MODON MO Mpw-
OAMxeHHHM rpapuxad Ha pec. 1[-I4, lipp yrouHeHMM 3Ha4YeHUA CPefHE-
B3BEeNEeHHO! N0 paspes; TEMJAONPOBOJHOCTA TODHHX [ODOX IO DE3yib—
TATAM TEMNEPATYPHHX W3MEeDeHW B DAGOTANIEX CKBAXMHAY TOYHOCTH
PACYETOB MORHO MOBHCHTH 1o + I,59C,



PacdeT pacnpenefeBma TenmeparypH rasa mo gmmHe wiaeiia ocy-
mecTeasgerca no dopmyne B,T.Myxopa:

- xTd
fx:f:;ﬂ"‘(fp-fc_p)e GCp ‘L
rne ¥z - TeMmeparypa Tasa Ha DACCTOARME & M OT yCTBA CKBa-

xmm, °C;
s - TeMmepaTypa rasa B Hauare mreida, °C;

t op - memmeparypa oxpymanmed cpemu, °C;

o ~ RapysEMi IMaMeTD TDYCONDOBOXA, M;

G - Becomoli pacxox rasa, Kr/€ac;

Cp- TOILIOEMKOCTS Tasa, KKAL/KP. T'Dajk;

'K - RosfipuMenT TemloNepenadd OT TPYCONPOBOLA B OKDYSAD—

myR CpeLy, xxa.u/uz.qac.rpm:.

Tlpe DonseMHOE NpOKJIANKe HETeIOE3ONMPOBAHHHX mae#pop 3Ha-
dene "K" MOXHO IDEHATH DaBRHM: AAs CYXOTo Hecka 1,0, mua cy-
Xoif rammd - 1,25, 1X4 IDyHTOB, JOAHOCTHD HACHNEHHHX BAATO# -
3,0 Rxam/4ac.N“rpal.

Tipr HaseMHoO# MpORIANKe TeIIOKIOXAPOBAHHHX muelpon Koabdm-—
IMEHT TeINONepeNaud depes mnorocaoﬁﬂyn IHMIMHIPAYECKYRD CTeHKY
oupenesaercsd ypaBEEHHEM (2]

b
JEL z e”?‘ 27, e"a, ;;75

X =

Tae di R Jg - BHYTpeHHmA M HApDyxHuU# JgWameTp TPyCONpPOBOAA,M;

2 3 — HApyxHHI [ZaMeTp TEIION3OLALAR,M;

oy = KOSPOMIMEHT TEILIOOTAATM OT rasa K BHYTpDeHHeH
CTeHRe TPyOH, ma.n/uaqac.rpa.n;

dp - KOBPPUUKEHT TEILUCOTAAUA OT HADYRHOH CTEHKH
TPyOONpoBOAA K ORDyXAammes Cpene;

A; - TeLIONPOBONHOCTH MaTepzana TPyS, KEal/M.uac.
rpan;

A - TELIONDOBONHOCTH TEIIOUSOIEDYDNETO MaTepEala,
RKaxn/M.gac.rpat.
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TloCcKONBKY TEILIONPOBOAHOCTH MATE[MAlNOB ABIZETCHA CHPABOTHOR
PenmuMHO# (BanpmMep Ina craxs Cr,3 { = 48 Rraa/m.uac.rpan),
a reoMeTpUYEecREe pasMepH TPYGOIPOBONOB H3BECTHH, HAERCONEBIME 33a-
TpyAHOHHA Np¥ BHUBCAEeHMZ "K" BHSHBaeT ounpeleleHEe 3HaJeHRER
dim L -

KoapdumeeRT TemnonepeNai® o, BXOZET B 023pasMepEOE yDAB-
HEHue MONOOMA HPOHECCOB Tewrodepexadd -~ Kparepz? Hycceasra

o of
Ne = 7

rae /f - TOMICIPOBONHOCTH TemAOHeCYymell EAX TelaoBOCHpEEEManmei
CpenH.
Jua onpeneneEns xoxppEUMeHTA TemronepexavR a(,r opa ?yp-
GyJCHTHOM JBHXCHME Tasa B TPYOORNpPOBOZE 3SHadYeHMe kparepus Hyc-
cenpTa ONpefeldeTcd ES Bupaxemma (9]

HNoy= 0,023 R 28 pe0rt

a Ina HaXORISHHMsS KoafpuIHeHTa o(-g 3HaYeHHEe JVug onpenexdercs
U3 KPATEPEANBHOTO YDPABEGHHA TENIOOTAAYM IPH HONEPeIHOM O0TerRa-
HEE TDYOH BO3ZyXoM [ 2)

Ny=0,25 R 6016 py0:38

Kpareputt PeflHompxca Re » atmx YPABHEHEAX OTpaxaeT BARAHKE BH-
Hy=feHEO! KONBeKOME, a KpaTepull [Ipasnriaa P11 ~ BamsEEe (usudec—
KAX cpoflcTs TelnroHecymel mim TemIroBOCHpHHMMammelt cpemH Ha Kosd-
paumEenT Temxonmeperaw oL .

Beamumea kpuTepms PeflHOMBACA DOZCcUMTHBaeTCA OO popMmyne
_ WdR
Re - ﬂ
TIe W- CKOpOCTh IBHXeHHS rasa B TpPyCONpPOBOLE MXH CKOPOCTE
BeTpa, M/cex;
d - mameTp TpyGompoBOna, M;

F - nnotHocTs rasa mAE BO3AyXa, Kr/ic,
34



M - asxoers Tasa, —b—

M,CeK.
3HayeHHe KpETepdA [IpamgTia ompefexdercsa Mo dopuyie
MCp
Py = 3600 "7+

rhe Cp -~ TEIUIOGMKOCTE I'asa WIX BOSKYXa, Kral/Er.rpaf.

Tenxofmsmueckne cpolicTea BO3AyXa OpH HOIMAABLHOM IaBJCHHH,
HeoOxoNUMEe A1 ONpenereHMs kxosfpwmimenta remwronepexaus L, ,
npuBefeHEH B Tadmmie 6.

Tadmana 6

: : PR : MO I0° : -

£,% gm'/"s mc:g.u KEAX xr/cerc.ugPe i, 0,38
: * Rr.TpaR ‘M.9aC,TDPAX ! : :

-50 I1;584 0,242 0,075 14,61 0,728 0,886
30 I,453 0,242  0,0I89 15,60 0,723 0,884
-10 1,342 0,24I  0,0203 16,67 0,712 0,579
0 1,293 0,240 0,02I0 17,16 0,707 0,846
10 1,247 0,240  0,0223 17,65 0,705 0,875
30 1,165 0,240  0,0237 18,65 0,70 0,874
50 1,093 0,240  0,0249 19,61 0,698 0,873

Ina DpMpoiHOTC rasa, Npoxonamero o wielldy sHaveHmsa remno-

emrooTH Cp npwseieHH Ha puc, 15, A ompenesNeRmsa BABKOCTH raza
M npr mEmemepHHX DpacUeTAX MOXHO BOCHOZB30BATHCH 34BHCHMOCTHD
BASKOCTH METSRA OT TemilepaTypH X INaBRNeRws, NMBeneHHOd Ha puc.I?.
TenfonpoBOXHOCTh MeTaHa msmensercs or 0,026 Hkas/M.9ac,.Tpaj Opn
0% no 0,031 kxan/M.sac,rpan Opz 50°C ® PTEMM 3HAUCHUAME MOEHO
BOCHOMB30BATECS DM OHpeleleHNH TeIIONPOBOIHOCTH OPUPONHOIO Ta-
3a. [MOTHOCTSH I'a3a NpA paCowAX YCAOBHAX BHYKCAASTCA IO dopuyne
p- L2w Femp
T

rie T - adCOXNTHAA TeMIeparypa, °C;

P - jmaBmenme raza B TpPyOOnpOBOLe, AaT;

{ - oTHOCHTeNEBHHA ymexsENEl Bec rasa IO BOILYXY.
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Onpesenenne f/v, COTNacHO BHMENPUBEXSHEHOMY yDABHEHHD Ipome
BOEI'0 BeCTH OO HOMOTDamMe, OpEBeXeHHOX Ha pec. I8 . Lua 9roro
sHavemEe Ke coen@Ederca CO SHadeHEeM P, Ha Dnepecevemmm aTOf
JEHME cO cpefHelt npaofft uETaerca SHaveEEe ., OTEYNA HAXORRTCSA
BexuwrTgHa o 1.

2. JIamxnenme

JabreEHe Ha sadoe ¥ 0 CTBOXY RpocrTamBanmefl rasopodl CKBa-
XURH ONpeReRA6TCA HEeNOCPSJCTBOHHHM HIMEDEREEM I'IyCEHEHME MAHO-
MeTPaME HIH BHINCAFETCH N0 CTATEYCCKOMY NABASHED Ha ycThe KO
Gapomeridecrol fopuyxre (8] :

5
p{’ =Fsr
The [y - NaBieHme Ha rayomme € , ar; P,y - CTaTHIeCKOe NARIEHHEE

Ha yCThe SGKPHTOR CKBANMHE, aT; € = 2,7[83 - ocEOBaHEe HaTypalb-
HHX gorapujuos;

G- 00415 8¢
Z oplep
roe Y - OTHOCHTeXbHHE yNeXbHME Bec rasa DO BOSAyXY; Z ep
CpesEE# KOIDPEIEEHT CXEMAEMOCTH; T, - CPeNEAA aCCOMDTHA TeM-
neparypa rasa B mEtepsaxe oT 0 Ko é) , M, paBHas (Ty + Tt)/2,°K;
T_ - meMmeparypa I'asa Ha yCTHE CKBAXHEH, OK; T, ~ Temmeparypa
rasa ma rayomEe £ , °K.

8
Jag onpenererEa € MOXHO NONB30BATHCA UpMOIMXGHHOH dop-

Myxno#t
6§ 24+ 8

2-8 "
EOTOpAd OpA TAYCHHE MeEEme 2000 M NAST NOCTATOYHYD A UpARTE—
qecKREX UeAeX TOIHOCTH.

IlpH NBHRCHEE Pasa 0O ROJOHHe DOHTAMEHX TpPyd pacnpeledcEze
HaBICeHAT OO CTBOXY CKBAXEHN MOXHO ONDENEGJHTH IDH DOMONE INyCHH-
HOTO MaHOMETp2 HUH pacdeToM mo popmyzne

12 !
[ =\/Pge"+ 13772 5 ?5: (e*-1)g?
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Tne P, - IapieHHe Ha yoThe padoTalifedf CKBamwHH, aT; ( - ZeduT
rasa, Tuc.Ma/cy'rxn; dan - BHyTpeHER#i nuamerp goHTAHHUX TDYO,
eM; A - RoafdurpeHT CONDOTHBNEHNMA TPEEHA UpE NBMACHAR I'asa,fes-
pasmeprnit, OcrarbHHe oG03HAYESHHEs! OpPEXHEHE.

[lpr IPAXEHEM TAa3a 1O ROJBIEBOMY IDOCTPAHCTBY Mexny odcan-
HOt KonOHHOJ ¥ (OHTAHHHME TPyGaMu B HpeNHEYmyD $ODMyAy BMecTO
A¥aMerpa Tpys dsa BRofar afdexTunHHE nmamerTp:

o =W'5?T "iﬂ;n - c/;,,

rie F - LIOomMaxe NonepevYHoro Cc4YeHMd, HO KOTODOMY IBHEXeTCA Ias3,
CM~.

KoafimmenT cxamaemocTh Zz » BXONAIME B NpMBEAECHHHE BIe
QopMynH, XapaxTepAsyeT OTKIOHEHHME DEAJBHHX rasopB OT SaKOHA GO~
CTOSHHA HOealLHOTO Iasa,

Fonee nonpoGHHE yHa3aHMA IO PACUYETHOMY HAN SKCIEPRMEHTANE—
HOMY ONDENGNEHER DACHDeNeeHRS NARICHAA N0 CTBOAY CRBAKER CO—
nepsarcs B "MHCTDYKIME 1O HCCJENOBaHMD cKBaxms" / 8 /.

3, _Brarocopepranmne
BrarocoXepxanue OPHPOLHHX T430B, UOAHOCTHD HACHMEHHHX BJa2-~

To} IpE NAHHOM IDARVIEHWMW ¥ TeMIeparType OnpeneAferTcs mo odoCmeH-
Boff HOMOTpDaMMe RIATOCONEDEAHMA ODEPOZHHX TasOB YCPSXHEHHOTO GO—
cTapa IIOTHOCTHO 0,6, ODpEBeneHmoft Ha pue. 19 / II /. PaBHOBec-
AOe conepRaHve NapoB BONH B Tase BHpaxeRo B kI Ha 1000 m4® rasa,
He COINepEameIo a30Ta ¥ HaxoUAmerocs B KOHT:XTe ¢ mpecHOK Bonok.
KpuBas runpaToo0pasoBaHEs orpanwumBaeT O0JacTh PABHOBECHA HApOB
BOAH HAX TEEpaToM, HAxe 270# KpmBoft Brarocozepszaime KpuBol xano
IAA yoXoBMi MeTAacTaCEILHOIO PAaBHOBECAS NApOB BONH HAZL NepeoXaam—
HenHoft BOXOH, a He LNA DABHOBECHA THApaT-JIen [ 16]. Horpemtocts
onpeneJeHAl BJIAXKHOCTE Ia3os ¢ IUIOTHOCTHY, Cmm3kof k 0,6, He
opesumaeT 107, 410 ZOmYCTEMO AIA TEXHOJIOTHYeckux uexelt.

IIpg npopipe B CRBARMHY LIAACTOBOR BOINH olpeleleHNe KOANYeCT-
Ba CBOCOxHO# BJIATE B CTBOMe CKBAXMHH MO HOMOTDaMMe TepHeT CMHCH.
B aToM cay<ae Lif pacueroB KOAMYECTBR BBOLUMOIO NHTHOMTODA HYR-
HO ACHOJB30BATH TOJNHKO DPe3yAbTATH H3MEPeHHA ROJMIECTBa XULKOCTE,
OTOHBaeMOR B cemapaTopax.
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§4. BuneneHMe 30EH BO3MOXHOTO THHPATOOCDASOBAHMA
B CRBaxgHax ¥ miaeipax

Ina ycuemnofi GOphOH C I'EApDATAMH B CTBONAX CKBAXdH HEOUXO-
IAMO 3apaHee 3IRATH NAYOHHY 30HH BOSMOXHOTO OCUDASORaHEA I'HEpA-
TOB KAk B OpocTaEeanmelf, Tak H B padorammed CEBaxiHe.

Ee caexyet onpenensTh, CPARAKBAA TEMIEDPRTYDY H KaBIEHHES
Hadaza IUApATOOCDA3OBAHEA r'asa JANHOIO COCTABA ¢ Temuieparypolt
Z IapJeHAeM B CTBOXe CKBAxMEN, MeTomuka ompelneJeHHA BCeX STHX
PakrTopoR mogpoCHO H3JOXEHA B IpPefHAYIEX pazfeXax.

OnpeneneHde OGIACTH BOSMOXHOTO 00pasopaEMa TAXDPATOB Npome
BCero OPOBONMTH I'paEYecKyM cnocodom, JEst 370r0 HYXHO pacier—
HHM IyTeM EAR IO De3yAbTaTaM HeIOCPeACTBEHHHX 3aMepOoB oupeie-
JUTH pacnopefeliesine NABNeHMA B TEeMISPATYPH NO CTBONY CRBAaXMHH,
padoranmeft npm 3ananHOM HeCHTe. 3arTeM HA Ipajmke pacperelleHES
TeMOepaTyYpH OT I'MYOWHH CKBaxweH (cM.puc.20, KpuBad I) Ha oCh
IIyOEH € [OMONBD HECJIOXHOTO KONOMHATENBHOTO IOCTPOCHHA (RpEBad 2)
HAHOCHTCA NABJEHNA, COOTBETCTBYDMME STHM IJyCHHaM, B avof HOBOR
CRCTEMEe KOODIMHAT "IapAeHEEe~TeMmeparypa” CTpOHTCA KPEBAT pABHO-
BECHHX YCJOBMA IEIpaTooCpasopaHEA (xpuBas 3) AAa rasa JAEHOIO
cocTapa. Todka mepeceveHHEA HONYYEHHHWX KDMBHX XacT HCKOMYD IXy-
OHEy, BHHe ROTODOE B CKBaxMHe BOSMOXHO THIPATOOODPR30BAKEE.
Ja yonosmit ckB. % 5 YoTh-BRMMACKOTO MECTODOXIEHHEA 2Ta IAyOHHA,
Kax BARHO ®3 pmc. 20, cocraBmia 1420 M.

OnpernereHEe MecTa BO3MOXHOIO THApATOOGpA3OBAHMA B miaeilfax
TaKxe OCYmMEeCTBIAeTCHd CONOCTABIEHMEM YCHOBHN I'MIpaTO0Cpas’oBaHMs
¢ Temfleparypoll H nabieHneM ra3a B maeidde. lza pacdera paclpexe—
JIeRNA TeMOepaTypH rasa no mieidy MOXHO BOCHONL30BATHCA PopMyRoR
llyxosa, Meronmra pacuera no aroft fopmyne wajgoxeHa » § 2 aroft
TAQBH,

Onpeneseeme MeCTa HAXOXIERMs yxe 0Opa3OBaBHEe#Cs APOOKH B
TDYGONPOBOJE IIPOM3BOMKTCA CASTyOIEM cdpaiom. OXHOBDEMEHHO 3a-
KPHBADTCA 3aLBEXRA B Fadafe ¥ KOHOEe ydacTKA TDyGOOpoBOZa, B KO-
TODOM 00pasoBaNach Npolka ¥ PEKCADYOTCA HAaBIeHHAE PI B Hadajge ®
P2 B KOHIE y49acTK2a B MOMEHT OTCEUYKH., Yepe3 HEROTOpDOE BpeMA KaB-
JeHde N0 mrefdy BRPOBHAETCHA IO HEKOTODOTC 3HAYECHHA PB' Paccrosa~
mee XL, or pasana yd4acTRa RO NPOGRE DOJCYMTHBaEeTCA mo dopMyde
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Puc. 20. OmpeneXieHde TAYORE TRAPATOOOpPA30BaHWI B

CKBaxAHE ,
I - pachpeneleHAe TEMOEpATYPH NO CTBOAY CKBa—
XHHH ;

2 - pacnopefieiieHHe IaBREHAS IO CTBONY CKBAXWHH;
3 - ycJOBHA Hadala I'HIpaTOOCPA30BAHHAA.
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TIABA 1. BOPBEA C I'MEPATOOEPASOBAHMEM C IIOMONBLD
VMHTWEATOPOB

§ I. Omzmro~XwMEIeCKAd X2DAKTEDRCTHRR MHTHONTODOB
IrEZpaTood pa3oBaHEA

g opelynpexgeRud o0pasoOBaHAA FEEPATOB B HOTOKE Ia3d Heol-
XOOIMO YCTDARHTh XOTA OH OZEO M3 OCHOBHHX yGIOBME 0GpasoBaHud
THADATOB: BHCOHOE NaBIEHAe, HH3KYyD TeMHEDPATyDy HIE CROCOXHYD
BAary. B ¢BASH ¢ 2TEME OCHOBHHME METOXaMH COpPBOH C IEXDATAMA
ABNAVTCA NOHMEEHHe NaBlACHHd, NOPHNMEHNe TeMlepaTypd, OCYMKa ra-
3a, & Takse U3MeHeHAe YCJAOPEHR paBHOBECHsd CHCTEMH Tas-THIpAT—
BOZA OyTeM BBONA AHTUTHADATHHX MHIHCKTODOB.

[Ipm moGH4Ye M DpPOMHCIOBOH NMOITOTOBKE TH3A K TPaHCNODPTY ca-
MHM DAcIpPOCTDAHEHHHM H NeliCTBEHHHM COOCOGCOM O0ODBSH C THEDATO-
00Da30BAHMEM ABIACTCA OPUMOHEHHe HHIZECITOPORB.

HHTHOATOPH I'BEpPaTOOCPA3OBSHHA BBONATCS B NOTOR rasa upm
COXPDaHEHHE €T0 TeMOepATypH X JABNeEdd. PacTBODAACh B BOXe,
Meogetca B NOTORe ra3a, MHTHOHTODH CHEXADT NABNeHEEe [ApOB BO-—
IOH. Ilpm atoM eCRXM TEIpATH M 00pasywrcsa, TO NpA JoXee HUSKOU
TeMmepaType, 9eM B 3ucTolf Bone., EBOX MHIROHTODPOB Ha yxe oGpaso—
BABMMECH OTJONEHRS IEEDATOB TaKkxe CHMX36T RaBRyeHEe NApOB BOIH,
PABHOBECHE I'MApAT-BOJA HapymaeTcs, YIDYIocth IapOB BOEH HAN
TEAPATOM ORa3HBaeTca Cospmeil, weM HaX BOXHHM DAacTBODOM, 4T0 K
OPRMBOLMT K Da3JIOXCHAD THIPATOB.

B xavecTPe EHI'WOHTODPOB B NDOMHCHOBHX YOIOPMAX dame BCeTo
OpEMEeHASTCA METARON, BOJAHHE DACTBOPH TAHKOXEH ¥ XJOMACTOIO
Kaabia. OCHOBHHE CBeNeHmA 00 3THX MHrmOmTopaX IPOBOAATCH HE-
= (4] .

{letrroExil compr.

XnvEdecran fopMyaa CHBOH. MoNeERyAapEHRt Bec 32,04, Apyrue
HA3BAHAA — METAHOJ, APeBeCHHY CNAPT, KapOEHOA - HNEepBHH NpemcTa-
BHTeNh HE3MMX OMHOATOMHHEX CHEDTOB, NpefcTaBidgeT CoGoii Gecimer-
Hy©O XMIKOCTH, MHOTHA C De3KUM 3amaxoM (3aBuCAT OT cCIOCOGa MONy-
JeHUd ¥ OWACTKH). MeTaHoN CMEmMBAGTCA ¢ BOZoi BO BCex OTHOmME—
HASX Ge3 CHeXOB HOMYTHeHMs M oialeclUeHIIm. JlarreHWe Napos Me-
TaHOJAS UM 20%C cocramager 89 MM, PT.CT., TEMUOEDATYDa 3aMepsaHusd
- 97,I°C, KuneHrA + 64,65°C. MaMeHeHue IIOTHOCTH BOJHHX DACT-—
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BODOB MeTaHOXA OT BeCOBOTO IPONGHTa METAHOJA B DACTBODE Opeh-
crasreHo s ralia. 7.
Tadmaa 7
ILIOTHOCTH BOAHHX pPACTROPOR METAHOJA B 3ABHCHMOCTH
OT KOHUEHTDAUMM ¥ TeMiepaTyps

Kongenrpamﬂ, : '?enne T L.ac .

Bec o0 P10 I : 20
0 0,9999 0,9997 0,9989 0,9982
5 9914 9912 9904 9896
I0 9842 9834 9825 98I5
I5 9780 o764 9752 9740
20 9725 9700 9683 9666
25 9666 9632 9570 9592
30 9604 9560 9537 9515
35 9534 9484 9458 9433
40 9459 9403 9374 9345
45 9377 9316 9284 9252
50 9287 9221 9188 9156
55 9191 9122 9087 9052
60 9090 9018 8982 8946
65 8980 9911 8873 8834
70 9869 8794 8755 8715
75 8754 8676 8634 8592
80 8634 8551 8510 8469
85 85I0 8422 8381 8340
90 8374 8287 8245 8202
95 8240 8152 8107 8062
100 8102 8009 7963 7917

B Ta6x1.8 O[WBeXEHH HEKOTODHE ApYTHe CEoHcTBA, KOTODHME NOJX-
xeH 0GNajaTh NOCTyHabmMA Ha HPOMHCAH MerTanox mo DOCT 2222-65.



Tadmaa 8.

TNorazarexr  Comre - | —LECOXMMITECI

ivecimt | I copr | 1 copr

BremHul Bux bBecuseTHan NPO3pAvHAR UM
KOCTh 083 MeXaHW4ECKEX
opsMeceit
20 _
ILnoTROCTE JU4 , /oM® -8'335 0,793 0,795

?
Tpefess xEmeHws B °C IpH
aTtMochepHOM JABJIEHKM
760 MM.pT.CT.:

HAYANO KUNeHWA, He HHXE 64,0 64,0 63,5
KOHell KMNeHws, He BHIE 65,0 66,0 66,0
B amux npeneaax x 0 0P~

TOHATECA He MeHee, % OO0 99,0 98,0 97,0
Kuenornoe awcao B mMr KOH Ha

Ir CHBOH, He CoJee 0,03 0,02 0,04
IdmpHoe dmecao B mMr KOH Ha

I r CH,0H 0,08 0,2 0,4
Conepranue cepd, He Goxee,? 0,002 He mROpMupyercs
Coze e meJe3a, He Co-

xee, % 0,001 ~"= -"-

XnopucTHit wamsmmi.
Imvmyeckad fomuyra CaClz, mMoaexyaspHull sec 111, DBessommuit
Ca012 gpeAcTaniseT codolf Ceqe KpucramwaH xyCudeckoll dopm,Crmis-
HO IETPOCRONMYHHE, DAcIUHBAXMMEeCs Ha BO3AyXe. [LIOTHOCTE CatCI2
2,15 r/oua, TEeMIepaTypa IAaBIeHHS 772°C. Bongie PacTBOPH XI0—
PRCTOTO KAJRIMAA EMENT WHOTHA GIeAHO-XENTHA Wm xeaTu#t 1BET,dTO
OGyCAOBICHO HamMIEeM IpAMecel xegesa, PacTBODEMOOTD XJODHECTOrC
ranpuaa (B rpammax Ha I00 r somu) mpm 20°C cocrasamer 74,5;
mps 100°C ~ 159,0.

B madn. 9 # Ha puc. 21 (kpuBad 1) OpemcTaBIeHH NaHHHE OO
TEeMIEPATyDe 3aMepsaHud PAcTBODOB CaCIZ.

M3 naHEEX Ta6l. 29 cremyeT O4YeHh BamHHF BHROA: IpUMEHEHWE
Gonee gem 30-35% (Bec) pacTBOpOB XJIOPHCTOTO KANGIHAA, OCOGEHHO
B 3MMHMX YCJIOBMAX, HeNlelecOOCpasHO, TAaK Kak NPE G0Jee BHCOKMUX
roumeHTpaax ( >37%) m3 pacTeopa GYNYT BHOANATH KPUCTAIH X0~
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Prc.2I, TeMmeparypa saMepsaHEA BOTHHX PRCTBODOB:

I - xnopacTHE Kagsim@h;
2 ~ 3TWISHIVIEKOJIL}

3 ~ IUITHASHTJHKONE;

4 - TOROTMANCHIIIBEKONS §
5 - MeTanou.

PUCTOTC KAMbL@A ywe Npu Temleparype, OXIU3XOH K 0%.

B XyMEYEeCKO} NPOMHIIECHHOCTK Ca.CIz B COXBmMX KOJXHIECTBAX
OONMYy9anT ODX H3TOTOBAGHMH COAH &MMIAYHHM CIOCO0OM (IOoGOWmH
OpPOIYRT), HeHCTBEEM COJAHON KMCJHOTH Ha M3BeCTHIKE M Ap., TpeGo-
BaHEA K XNOpEAY Raabimsa no T'OCT 450-58, BTY MY 440I-55, YMTY
2022-77, BTY MXI 2046~50 npeacTaBiaeHH B Tada, 10, XaopucTdi
RAXBlpl MOXeT DOCTYHATH Ha LOpOMHCEX Kak B Buge 30-35%-HOTO pact-
BOpR, TAk U B BEXe DODOUWKA. B nocienneM ciyyae pacTBOD XJAODHC—
TOTO KaJbIMA UPNXOIMTCA T'OTOBETE Ha npoMuciae (b /. C aToit meask
B 6MKOCTDH IJid HNDUIOTOBIEHZA DACTBODE 3AJMBAapT CTACHIBHYD HefT:
A COXApO-MA3yTHYD PpaKIfi B TAKOM KOMMYECTBE, YTOOH CJOf yrie-
BOXODONHOA XEAKOCTY B MAKCHMAIBHOM TODH3OHTAALHOM CEUSHWM MMel
TONMUEY He MeHee 3 CM. B 9Ty %€ eMXOCTH 3aiUBA0T Tpedyemud
o6beM BOINH, A TAaKxe SACHNAKNT TBEDIHA XAODHCTHH KaAbIii,
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Tadmana 9

[LTOTHOCTE : H

Yol CaClymeod: Lo, % i £ o, %
1,00 0,I 0,0 -
1,05 5,9 -3,0 -
I,I0 11,5 -7,1 102,3
1,15 16,8 -12,7 108,81
1,20 21,9 ~2I,2 106,82
1,25 26,6 -34,6 108,30
1,26 27,5 ~38,6 108,82
1,27 28,4 -43,6 109,40
1,28 29,4 -50,1 110,02
1,286 30,0 ~55,0 110,34
1,336 35,0 -20,0 114,40
1,386 40,0 0,0 119,10

PacTBOpeHHE TBEDAOTO XJIODHCTOTO KAABIMA HPOESBOXATOS IpH
EHTEHCEBHOM 6aplOTHDOBAHAM BOIH IOpAIMM mapoM. lap BRoxmrca
qepes COeLMAXbEYD HACAZKy AXA yNyImeHHA KOHTAKTa ¢ DPacTBODPOM
¥ Ay9mero ero lepeMenmBaHHA.

KOHTPONML KOHUEHTPALME DPACTBOPOB XAODPACTOTO KANBIWMA NpOM3-
BOZHATCA NpOBepKo# yHeJbHOTO Beca pacTBOpa apeomMeTpoM, lLig mOBH-
WeHAA TOYHOCTH ONpelejeHEA 3aMep IMOTHOCTE HeoGXOJMMO IDOBOINETD
npd TeMIeparype pacTBODS 20°C, LI 4ero ppoda € pacTBODOM XJ0-
DHCTOTO RANBUEA B SHMMHMX YCJAOBHAX OCA3aTeABHO BHOCHTCA B 0GOTpe-
Baemoe Nomemerre, JloGasideHEE K pacTBODY TBEPLOI'C XIOPRCTOIO
KaNnbIMA [pexpamanT OocNe TOTO, KAk yHSILHHE BeC pacTBOpa Mo-
cruraer 1,27-1,30, OcoGeHHO cTporo crenyer COGIDILATH BeDXHEH
upenen.

PacTBOopH XJIOPRCTOIC EaXbiMd B NPUCYTCTEREE BO3LYXa arpecCHB-
HO JeflcTByDT Ha METalA TA30NPOBOLHHX TpYG, UT0 OOYCJAOBIEHO Ha-
JEIMeM KECJOopoXa B pacTBoDe. IS yMEHGNEeHEA KODPOSHOHHOE ak-—
THBHOCTHE pPacTBOPOB XJAODMCTOTO KANLIHA DEXOMEHIYETCA MeTon Jge-
COPOLUMORHOTO OCECENCAODOXHBAHET, OCYMECTBIAeMHE 00pacoTRON
pacropa Ca012 OpEPOXHHM Ia30M LDE MHTCHCHBHROM [epeMelMBaHmY,
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TadGmna 10

: Rupxwd :  [Lrasienmud OGesBozen~ ;
loxazaremn, _ Hut $Bea—
Bec IR :Ua : I : 0 ‘pox-
‘COpT *COPTICOPTICOPT :0TXO- :COPT 3COPT  HHI
: : : : iHoB ¢ : :
3 : : : topo- @ : :
: : : : $H3BOK. : H :
: . H IMATHUA: H :
CaCI,, Be MeHee 38 32 67 67 65 95 85 92
MSCIZ' ge Gogee -~ - 0,3 - - 0,6 - -
Cyaspars B Oe—
pacqeTe Ba 504,
He Goaee - - - - - 0,006 - 0,06
Reneso,ne Gomee 0,0 - 0,02 0,05 0,3 0,004 -~ 0,004
I{CIOB, He Coree oreyr.I,2 oreyr.2,7 5,0 OrcyrcTBYyeT -—
XnoprmH B OEpec~
dJeTe Ha NaCI?ge
donee 3,0 3,0 2,0 - - - - -
Menodnne Meran-
IH | Mg , HE
donee - - - - - - -~ 0,15
OcraTor,HepacT—
BOpEMEH B gg?ue,
He Gonee 0,08 0,2 0,2 0,5 2,0 0,2 - 8,0

[Ipn 5T0M NPORCXONAT MAbdysua paCTBODEHHOPO KMCROPONZ B HDHPOL-
Hiif Ta3 ¥ B pesyAbTaTe LOCTATOUHO NOJNEOE yaleHNe RUCHODOZA #3

PauTBODA XJIOPACTOTO KANLIMAA.

B npOMHCROBHX YCROBUSIX OGDPAGOTKY pacTBODa Ca012 TP POTHHM
T430M CAelyeT COUeTATH ¢ HAMMBOM HA NOBEeDXHOCTH DPACTBOpA CTa-
OmnpHO# HedTR WM CONspO-MasyTHOR fparimsd, 9TO HCKANIAET KOH-
TART C BOBHYXOM ¥ DACTBODEHWE RMCIODOIA B pacTsBoOpe.

lipuroToRneREul PACTBOD DepeRauMBAETCd HAcOCOM B eMKOCTH
IJA XpaHeHWs pacTBOPA, KyIa TAKKE OPEXBADATENbHO 3AINBAETCH 38—
maTHHE cxofl yraemoZopoiHOR mEAROCTH, WMenme# B HauCOABmEM Ce-
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YeHME pe3epByapa TONWMHY 2 ~ 3 oM, HarnevaTenbHH#t pyxas oF Ha-
coca JOouxeH HAXONHTHCA HMXE BamMTHOIO CIOH.

B DocrnenHee BpeMda NONTBE[MAEHO, 9TO HEXKOTODHE BOXOPACTRO-
pvMHe MHTHORTODH KOpPposEm B 30%-Hom pacrtsope CaCl, ABAADTOA 8-~
PexTUsHuUME HOOABKAMM, B HECKOJNBKO Pa3 YMEHRNADIMMA OKODOCTH
KOppO3HE B arMocepe IPMPOAHOTO rasa, TaKEME KOCaBKaMM k 30%-
HoMy pactBopy CaCl, Amasores: K,C40, - 0,01%, Y35-8 nmu Kara-
oua A - 0,1%. lleHd Ha 9TH JOCABKH CPABHUTEIBHO HEBHCOKH H yIO-
posaior pacTBOp CaCl, Beero ma 2 - 3%. lIpy HAXMW9MHM HA IPOMHCIe
HepeyRCASHHHX BHNe AHTHKOPPOSHEOHHHX NOCABOR HX CleLyeT BREeCTH
B PAcTBOD XJOPMCTOTO HANBUMAA B YKASAHHHX KOIMISCTBAX.

Hpﬁ HOCTaBKe HA [IPOMHCEN XRHAROIC XJODHECTOIO KaiblMA (CM.
rtadi. [0) ero HAZO OGECKMCJOPONHMTE H NEpeKavaTh B eMKOCTE LA
XpaHeHns NOX 3anMTHHE cAoff. YxaleHme kucsopoxa U3 pAcTBODPa OCY-
MecTBAIETCA HATDEBOM N0 KUIEHHWs 1O SaMUTHHM CIOSM yIAEBOJOpOT-
Hoff RMIROCTH. JUIA BTOTO DACTBOD 3&MEBABTCA B OCNyD eMROCTH
[OR 3amUTHHE cAOd E EarpesaerTcd X0 KMNeHAA (HO He KENATHTCA),
oocae 4ero pacTBOP HepeRavYwBaeTCsa HACOCOM B eMROCTE LAfd XpaHe-
HESL M3-NON CHOA 3aMUTHOR XAZKOCTE EMEOCTH, B ROTODOR HPOHSBONMI-~
¢a HalDeB PAcTBODR, ION 3audtHHE CJO# eMKOCTH Nfd XPAHEHHA DACT-
BODa.

Tymron®,

Tlox odjuM HASBAEMEM IVIMKOJN 44CTO OUbeMHANT TDH BelecTsa
- 3TWISHTVMKONE (3T),AusTHAeHErMECAs (JBT) M TIMSTEIEHTIHEONE
(TaT).

STUACHTIIMKONS
XEMEuecKad opmyxa CHQOH, MoXekyApHENA Bec 62,07. Ilpyrme Hasea-

CH20H
HMA: IVMKONB, 3TaHmkoa-L,2; 3T' - mpocTedmd OpencTaBRTeNs of -
ramxoJgell — MBYXaTOMHHX COMDPTOB ERMPHOTO Dana. 34 C4Yer BBENeHHST
B Moseryay 3T Bropoit rEApoKcHIBHOR rpynmm {(-OH) mpomcxoxur
CHIBHOe NOBHNEHHE TeMOeDATYDH KHIeHWs B OTHOCATeABHOR mIoTHOC-
TA 0O CPABHEHED C OXHOATOMHHM B3THJIOBHM CIEPTOM.

Bremmmit Bzp JI' - crpomoodpasHas GecuBeTHaA, CAAGKOBATAS
EAIKOCT: (e3 3alfaxa, xoTd Texmmdeckuit OI' Moxer mMeTp cracdomen—

48



TyD OKpacky. Jletydecrs OI' OYeHs MANA E OpH 53% FaBicHie ero
napoB cooTapaAeT I MM, pr.cT., npm 20°C - 0,1 mm,pr.cr. C Bomolt
9T cMemHEBaeTCA BO BCeX OTHOmeNEAX., OCHOBHHe (JUSAKO-XMMUYECKHE
XapakTePMCTHER H TDeCOBRHEMA K OI', mocTymawmeMmy Ha HOpOMHCIA,

mo I'OCT II033-64 NpEBeNEeHH B Tall. II_

BonENe DacTEOIH JTRACHIVIEROAA EMeNT OOJee BHCOKYD Tello-
€MEOCTD H TelLICODOBOXHOCTH, 96M BOXHO-CHEpTOBHE DACTBODH. Tem—
nepaTypa 3aMepsardda BONHHX DPAcTBOpOB I mpexcrasneHa Ha pmc.2I,

VsmeHeHue NTOTHOCTH X TeMICDATyPH 3aMEeD32HRA BOLHHX paCT-
BopoB OI' or BecoBoro mporeHTa OI' B pacTBOpe AaHO B Tadh., 12,

JR3THISHIIEKOID
OFHzCHzOH
OB, CH,, OH

Bec 106,12, Epyroe HAZBAHNE JTUACHIATANRQOND.

xunmgeckan GopMyxa k04 (CH20HCZ)20, MOJIeKYAADHHE

TORATRASHIVMEGHS
XEMEYecRan gopMyaa (’JHz—O—Cﬂz-CHZ-OH zxr (CH,0CH,CH,0H) 5,
CRo~0~CHy~CH,-OH

MonexyaapeEsit Bec I150,I7; IPI m TAI' aBzApTCA SfiEpaME IBYXATOMHHX
CIEPTOB, MO9TOMY ¥M NDECYHE XWMAJSCKHEe CBOACTBA Kak CHOHPTOB,
Tar ¥ 5pmpos, llo sremtemy muny JIT ® TOI mpencTaBaapT coGoR
Oecrpetnue (YmCTHe) W caadoxenrHe (rTeXHENIeCKEe) CHponoodpas-—
HHNe XBIKOCTH, CMEEMBAaNI@ecd ¢ BORofi BO BCex OTHONEHEIX, eme Me—
Hee Jerywme, deM IT'. Temmepatypa SaMepsaHE] BONHHX DacTBODOB
IST ® TOT mama Ha pwo. 2I, Tpedopamms k JAT m TOI', a Tarme paAx
OCHOBEHX WX XAPAKTOPHCTHE OpEHCTaBReHH B radt. II.

Tlo cpaBHeHmD ¢ MeTAHOXOM BCe THEKONE ABAANTCH GoNee BASKH-
ME XERKOCTAME ¥ C YBEJAWUEHNEM MOXeRyJAAPHOI'C BeCa BASKOCTE YIHC~
THX BeieCTR ypeauwzaBaercd. Ha puc. 22 noRasaHe M3MEHEHHE BA3-—
ROCTE BOIHHX pacteopoB 3T, JOT'  TOI' npw pasiwuENX TeMOepaType
¥ KOHUEHTDAIMH TARKROZeH,

[lpe pasdGaBieHER TAHMEOXeR BA3BKOCTHE pacTBOPOB DE3KO CHEE&ET-
ca. Tax mpe 20°C BasxocTh 95%-HMx (Bec) pacrBopos JAT = T3T pas-
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Tadamia 11

[loxasaTemn oy P Br TaT
TeMoepaTypa KmIeHmi, °C
mpi 760 1. pT.CT. 198 245 287,4
="~ 50 M- 123 164 198
= ~"- o 91 128 162
TerinepaTypa 3amepsaHad, ~C -I2,6 -9 -7,6
fliotsoets opa 20°C, r/ci’ - I,1158- I,1254-
I,1163 I,1274
Conepranye CCHOBHOI'C BemeCTBa
He mMeHee, % 96 9,5 -
TeunepaTypHHE Npelde]H KuIeHid B
O npu 760 M. pT.CT.:
HAYARO KUIEHHA,
He MeHee I93 240 275
KOHell KAOeHnA,
He BHIE 200 250 284
B JKA3QHHHX [peletax KOJNEHO
OTTOHATBCH, He MeHee, % 0O 90 90 85
Colepranue BOIH, He Gojee % 0,3 0,4-0,5 -
BmzkocTs npm 20°C, cms 20,9 35,7 47,8
KoophmmeHT peppaxumy npr 20°C I,4316 1,4472 11,4559
YieasHAa TemIoeMxoeTh npu 20°C,
ketan/kr °C 0,56 0,50 0,525
TemnepaTypa BCOHUIKY B OTKPHTOM
TurneFaaé I15 I43 165,5
[IORePXHOCTHOE HATSAMCHHe, IH/CM 46,49 48,5 45,2
(20°C) (25%c)  (20°C)
CEPHTAA TenAQTa Napoodpas’oBaHud
Hpg 760 MM.PT.CT., RaL/T 190,9 150 99,4
Teunepar, BOCINAMEHEHUA
B aaxgﬁTéﬁaanne, o 11,1 123,9 1I%5,I
TeunepaTypa BOCILIAMEHeHUA
Ha Bo3nyxe, OO - 350,5 1I73,9
ColepraHNe XRMODUOHA,He Golee, % 0,001 Cregs -
neao comitedMa,ur HOH na I © mpo- He Caaee ~
AFETE - 0,40-0,45
AlleTmapHoe adcae, MID HOH #Ha I r
- 725-765 ~

1 POAYRTA
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Tadmmma 12,

- ) \ 0 —- s

ST 420 SR | e T, df0 smepen
BEC OC e BEeC OC
26,4 1,034 -I0 63,1 1,0833 ~60
36,4 I,0506  -20 66,7 -75
45,6 1,0627 -30

52,6 1,0713 -40 72,1 1,0923 -60
58,0 1,0780 =50 78,4 1,0983 ~50

Ha 30 2 35 co3 COOTBeTCTBEHHO, TOIAa Kak Ipu 3Tol fe TeMmmepa-
rype nna 60%-HHX DACTBOPOB BA3KOCTE MMeeT 3Hadexue 8-9 cus. C
HOHHREHHEM TeMnepaTyDH BA3KOCTh BOOHHX PECTEBOPOB DMEKOJE# CHlb—
HO BO3pacTaeT, HO IPY TeMmlepaType B I'a30BHX CKBARAHAY ARIAETCS
ponyctwMoli. B JmTepaType DOYTE He ODMBONMTCA NAHHHX IO RIMAHMO
IABIeHKS HA BASKOCTE IvmEKoAeR, XOTA OAA CcOoeNuHeHudl ¢ IJIMHHOK X
pPAZBeTBIGHHOH 1iempd (B TOM WMCAE M LAA IVMHOIER) yBeJHdYeHMe
JNABAGHAA HO/RHO NPEBONHTE K 3HAYUTENBHOMY YBeJW4eHMD BA3KOCTH
HO CpapHeHEO C COOTBETCTBYDIMME 3HAUECHASAME NpU aTMOCHEDHOM IAaB—
aenma. Tak, nasg 9T Baskocts Opw 70 ar cocrasaser [10-I30 cns,
a mpu aTMocpeproM mamterur M = 30 cpa (mpm 20°C).

Ha pmc.23 npuBeleH TpafMR IJIOTHOCTA BONHHX DAcTBODOB INIU-
kojeft, a Targe IPYTEX HHCHCUTOPOB IpM 209C. ITv HAHHHME MOXHO
OOJMB30BATECA JIA OOPENENSHUd B HPOMHCJIOBHX YCJOBHAX KOHLEHTDA-
UMK OTPACOTAHRHX MHI'MOUTODOB, YTOOH ofeCHeUNTh TpedyeMoe CHHU-
REHHe TeMunepaTypH THIDaToQCpa3CcBaHMA. PacTBOPAMOCTE TJIMKONEH B
JAEeTKEX YIVIEBOIOPOXAX Masa, OJHARC OHA YBEJWUHBAETCS OpY HAIWIUUA
B KOHJIeHCATe apoMaTHYeCKuX yIVIEBOJODOMAOB.

Ipr GoJplicit CKOPOCTHM rasa ITMKOJNM HMHOTLA 00pasywTr OeHy M
BMyJbCEM, 49TO CAeLyeT yCTPAHATE BBEAeHHEM BeuecTB TUNA MOHO-
sraHoJaMHa (mId IDYyTHX IeHoracureneil).

)8



G

2000
1000

500
200

100
50

BaaxocTe, CO3

20
10

Puc.22. BASKOCTDL BONHHX DACTROPOR TAMEOIEH: a - BTHAOHIARKONE ,

a b
7 T :
~ L 3 1000 .E. N, \\‘\ _5‘
v ) 500 ) g
b Y \ -.+ - R ~a y
i N T~ K hN
\‘ > - 200 b \ 1
i NN A ) 100 \\ k\ AN .
: nON | TN : 2 N 3
o N - 50 1 .
NN NI
] I - 20 N ‘\m
i H ‘ 10
E .#P . \'q -E‘ E, 131" N \‘;
™ 5 ¢ ]
[ ""\ L nt
2
- I
=50 =40 -30 20 -I00 I5 30 =50 40 30 -20-I1090 I5 30

2000 [ 5, I
1000 F ‘
500 F - \-.\ -
200 “‘ . ]
oo+ 3 ]
g k N1 ][5
m- N \ -
ol N -
\ -
ol Iy N
T NN
5 ¢
2
I

~50 40 ~80-20-I00 I5 30

Temneparype ¢
- IHSTMICHIXMKOIE,

- TPMITUNeRMMKONE. I - IOU#-maft pacreop, I ~ 7S%~mdi pacTeop,

0 - S0%-muit pacreop. I¥ - remneparypa saMepoanss.



I,4

113
sl
1,2 /
o0
3 /
> / 2| L
g DI y vl
© / 'f
=
[ 2]
& I,O-é/
\\
0,9 ™
R ] 4 5 —
\ 7
0,8
0 20 40 60 80 10G

KOHHGHTpaLK#A, % BeC
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20%. I - CaCI,; 2 - T30 3 ~ JI2T; 4 - aruaes-
rmExons; 5 - merasoa (mpz 15°C).
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§ 2. Pacyer KOJZMYECTBA BBOIAMOTC HHIMOHTODA,

Pacxon HeJeTydero HHI#GETODA gﬂ onpejenderca KOAMYeCcTBOM
CBOGOZHOM BOTM B NoTOke Tasa AW , KOTODYD TpeGyeTcA NepeBec-
TE B KEEKyO Basy; oW oOlpejeNseTcA KAK DAsHOCThH BIATOCONE[MA-~
HUF rasa B IIACTOBHX JCAOBEAX W [ ¥ Ha yCTbe CKBARMHH A 5. He-
XOZA E3 yPSBHeHNA MATeDASNBHOTC OallaHca, YHeXGLHHR pacxol WHIH-
guTopa Ompeie]MM 3 COOTHOMEHAA

- (WJ'WQ) Cg

&u ¢, -C,

TIe g,,: pacxol HeJeTydero MHrucurTopa, Kr Ha I000 M2 rasda;
W = BIATrOCONe[BAHEE rasa [0 BBORE KHIACATODR (B maacTO-
BHY YCJAOBEAX BNM HS BHXOXE H3 CemaparTopa), KT Ha
1000 »° rasa;
Wz— BIATOCONEDZAHWE Ia3a B 3amymaeMmodi TOuke (Ha EXoge B
cCOpHHit DyHKT, Hepen HTYLEpPOM, Ha $HXORE M3 Telrool-
MeHHEKA W T.0.) KT Ha 1000 M3,
Cp - BecoBai KOHUGHTDAUMA CBERETO MHIEGATODA, %

C, - 70 Xe, LI OTPAaGOTAHHOTO EHTAOHTOPE, %.

3HAaYeHne KOHOEHTpamme OTpadoTAHHOIO MHIMOHTODA 02 onpene-
NAETCH B 3ABHCHUMOCTH OT CTEIOHM HeoOXONMMOTO HNOHWREHHS Temiepa-
TYDH at ,°C (pasHOCTE Meany TeMmImepaTypoll Havaia ImapaToodpaso-
BaHUA W TemmepaTypol raza B 3amumaemol Touke) OO0 IpadEry, OpE-
BEeHHOMY Ha pHC. <4,

LA AerxkoneTyderc MHEIRCMTOD2, KAk ABAASTCHA METAHON,
SOEABEHH DPACXON CHNANHRAETCA U3 KOJWYECTBA MeTaHoad, HeoOXOomm-
MOTOQ AJIA HACHIWEHHAA RHMIKO# CBOCORHOR BOAH M KOMMYECTBA METAHOAZ,
HeoOXONUMOTO LA HACHmeHWA TA30BOH asH, T.e.

\
\

(W -Wi - Cz
8:7 2 "EF‘CT— D,UDiCE‘C!

B sTom ypapHeHmm "a" - OTHONeHVE COZEDRAHEA METAHOXA B
rase, HeoOXoIEAMOe ALT HacHMeHM: ras’a, K KOHNGHTDAIEM MEeTaHoxa
B XAAKOCTA. 3HAYeEHMA KosdfmimenTa “a" OpM DA3UM4HHX NABACHRR K
TeMepaType MOXHO Hailtm mo pmc, 25 [I'?] .
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Dobnecue, krjon?

Puc. 25. PaBHOBeCHas KOHIEHTDANEA METaHONA B napoBok
(ase OpM pasTHIHOM NaRIEeHUA ¥ TEMIepaType
(B I B2 mHC.M® Ha Kampufi IPONEHT MerTaHORA
B EBIKON dase).

JlnA ompeneneHHs cyTouRoro pacxona § cyr yuenpHHE pacxon
JUIA Kaxgoro THNAa MHTUOHTODA TpedyeTcs YMHOXHTH Ha CYTOUHHE He-
GET CKBARMHK () B THC.M°/CyTRE, T.e.

dogr =8 0

llpmvep I. Onpedesmrs pacxon 30% pacTBOpPA XJAOMCTOTO Kafb-
U, TpedyemoTo MIA OpeXoTBpameHMs I'MApaTooCpA30BAHHA B CTBONE
rasoBod ckB., 3 CpeXHe-BumoACKOIO ra3OKOHIEHCATHONQ MECTOpOXIe-
HHA Hxyrcrod ACCP OpM caelyDmEX yCJAOBRAXS

Prux = 254,2 a3y, Py = 148,8 ar,

t:m: +53°C, t 7= +15%,
KeOAT CKBamMHH Q = 900 THc.MZ/cyTRH.
Peme ¥z e. OnpenesuM BHAYate BIATOCOXEDKAHEE Iasa B
NIACTOBHX yoMOBMAX Wj X Ha yorhe okpammus W, . 110 HoMOTpamme

na pac. 19 Wi = 0,88 xr Ha I000M°, W 5 = 0,174 kr Ha I000 u°
rasza. PasHOCTH WI —Wz HacT KOAMIECTBO BOOH (B KT), KOHINSHCADY-

pmeecs H3 Kaxaux 1000 M° rasa:
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aW =W, -W, = 0,706 xr

Tlo aKcmepUMEHTANLHMM JaHHHM (eciam mX HeT, TO pacdyeTon) On-
pefienseTcs1 DABHOBeCHa® TeMIepaTypa I'MIpAToOCpasoBaHMd IR NAaB-
JeHUs Tasa Ha yCTBE CRBAxXWHH. ]I HAllero IpuMepa 3Ta TeMIepaTy-
pa (cu.ypabHenme B racx.3) pasHa 22°C. Beimwmna momumeRuA paB-
HOBeCHOR TeMllepaTyps at » TpedyeMas Lif HPeXOTBDAUleHNA THIpATO-
oGpasosamun, cocrasut At = 22° - 158° = 7°C.

Tlo rpafuky Ha pEc. 24 (xpEBasd I) HaxomuM, d9TO At= 7°C
COOTBETCTBYET KOHUEHTpAMA OTPACOTAHEOTO DACTBOPA XIODHCTOIS
Kamplumsi, papHas 16,74 (Bec). 3arTeM NO ypaBHEHUO MATEPHAABHOIC
Garanca ompefeiuM ynemsHu#k pacxon 30% pactsopa Call,:

8=M=o,8sakrza 1000 3.
30 - 16,7

Cyrowssit pacxon cocrasar § oo ={9=0,883 . 900 =
= 794,7 Kr/cyTkm, TIe ( - LeCHT CEBAXEHH, THC.M®/CyTHH.
TlroteOCTs 30%-HOTO pactsopa CaCl, (im0 Tadn,9) cocraniger
1,286, 9TO JaeT CYTOMHHA PAacXO PACTBEOPA:

794,7
= 2% 0 - 618 n/cyTrE
3 cyr 1,286 ye

HopmaTBHHE pPacxol wATEOMTOpa coctammt 618 . I,I =680a/cyr.

Ipumep 2. ONpeleNdTh KOMMUECTBA METAHOAA, KOTOPOE CHeAyer
BBECTY B HOTOK I'a3a LA [IPeXOTEDANEHNg THIpaTeOoCpa30BaHMA B
CTBOJE CHBAXMHH 0O yCJIORMAM npmvepa I,

Pemerme. iz oLl= 7°C (cm.mpmmep 1) mo Tpabmky ma puc. 24
(Kpusaz 2) onpemeJm C - PECOBO# [PCUEHT MeTAaHOJA B KUAKOCTH,
= I5%. 3atem U0 pHC. .35 I naeaeses 148,8 ar m TemnepaTypH
15°C onpejeasemM KoapdmumeHT "a", papHuii [7. Temeph MOXHO ODpe-
NeMRTH YLeNGHH? DACXOL MeTamnona, NONCTABMB B pacueTHyw gopmyny
HajileERNe 3HaueHWs1 BexrumH C, 7 "a” ( 8W= 0,706 xr sa
1000 »® n3 npamepa I).

L 0,00L.a.Cy = 21X 15,
100-C,, 100 - 15
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+ 0,00 , I7 . 15 = 0,379 &r na 1000 u°
CyToudHit pacxon MeTaHoJa COCTABHT

gcm‘ = 0,379 ., 900 = 342 xxr/cyTru
Ha npomHcrye pacxon MeTaHota yRoCHee H3MEDATH B JETDaX.llpen-
JIOXMM, 4TO HA IPOMHCVIE AMEEeTCA TeXHWdecKu#t 97%-HHi MeTaHOd, €ro
yiennHw#t Bec coctamader 0,807 rr/n. Torma cyTOumH# pacxon Me-
TAHOAE COCTABHT
- 942
§ eyr 0,807

Bo u3lezaHWe 00pA30BAHUA THAPATOB H3-32 HEDABHOMEDHOCTH HO-
JladM MeTaHOJa HOPMATHBHHIA DAcXol MeTanoJa clelyeT yCTAaHABIUBATH
Ha I0 - I5% Bume pacYeTHOro, 4TO IJA HAMETO CAydad COCTABHT
430 n/cyTRA.

= 424 n/cyrrm

§ 3. CpaBHeHNEe M BHGOD MAI'EOATODOB TI'WIPATOOSDA3OBAHMA.

OnpenensomsME KDUTePMAME OpE BHOODe TOTO HAM HHOTQ HHIHOE—
TOpa I'MIpaToo0pa3OBAHMA B YCJOBMAX IOCHWM I'asa Ha CeBepe ABNA-
OTCA: COOCOCHOCTH NMOHMEATE DABROBECHYD TeMIepaTypy THApaToolpa-
30BSHHA, CTOMMOCTE, DAaCTBOPMMOCTE B BONe M TEMOSDATYPA 3aMepsa-
HUA BQIHHX PAcTBOPOB, BASKOCTh ¥ HOBEPXHOCTHOE HaTAReHEE, Je-
TydecTb NapoB, B3AEMOPACTBODUMOCTE C I'A30M ¥ KOHIEHCATOM, a
TAKXE BO3MOEHOCTH DeTeHepallMy¥ MHIMOHTODOB B NDOMHCJOBHX YCJO-
BESX ¢ MafAHMJ ODOTepsME, OCOCEHHO IIpM BHCOKRO# CTOMMOCTY HHIHCOH—
TOPOB.

OzHpM M3 OCHOBHHX KPHTEDWEB IAA BHOODA HHTHOMTODR ABIAETCA
BeJWYFHA [OHWAEHMA paBHOBecHO# TemmepaType 4L, % - cM.puc,.24.,

AHAMWM3 KPHUBHX DHUC.Z24 CBHAETEJLCTByeT O Opeolnananies aspfex~
THEHOCTH DACTBODOB METAHOJ& M XJOPHCTOTO KaJbldd, a NpH GOJBIHAX
sgadensax Al 30%-HHi pacTROD XJMOTMCTOTO KANBLMA OKASHBAETCS
apperTHBHE! IMPOKO HpAMeHMwierocd MeraHoxa. II' u 3T, MCHOAB30~
BaHMe KOTODHX B KadecTBe MHTHGMTODOP TUIPATOOCDA3IOBAHMA B CKBI—
gyHAx B CoBeTcKOM Cow3e TONLKO HAYWHARTCA, NDHMEDHO OIFHAKOBO
CHHRANT TeMOepaTypy o0pa3opaHMd THAPATOB. Tak, npw HeodXxommMoc—
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T CHUSHETH TeMIEPaTypy I'WIpaToodpasoBaEma mHa [5°C ROHLEHT DA
OTpaGoTAHHOIO EHTHCATOPA HONXEA COCTAaBLiTH maa TOT 37,54, maa
IT 40% ® mam T 44%. Tockomsxy Bemmdmna At maa rmmronedt opa-
MeDHO OIMHAKOB3, TO XA BHOOPA TOIO WI¥ ENOTO DAEKOAI HeOGXONE-
MO 3HATH JAPyTRE ompeXedAnume PaEKTOpPH, B 9aCTHOCTH BEJAHTMHY OO~
Tepb OpM pereHepaimd. HoTep® TMrQIe! Ha MCOApDEHME OPE CYWeCTBYO-
WX MeTONAX perTeHepalH CoCTaBianT mif IBT 5-8 r ma I000 »° ra-
3a, a qaa TIT 0,2-0,3 T Ha 1000 M razsa.

IroHOME9ecKas 5PPEeRTHBHOCTE DASJHIHNX HMHIHOATODPOB BO MHOIOM
onpefeaseTCs MX CTOEMOCTED., B radmume I3 OpmBeleHa CTOMMOCTE HH-
IEOETOPOB 1O IIpeiickypauTy ONTOBHX UEH HAR XMMHYECKYH NpPONYKIAD
% 05-0I, BRegemmoMy ¢ 1.7.I1967 r,

Tadnema I3,

o : Co :Conepxa~- :lleHa za
no: ¥rrucurop : (Magilt‘a) :HMe OCH., :I TOHHY
: : :B-Ba !B pyd.

: : 3 Bec :
I. XnopacTiit Kanb REZHEH copr 1 38,0 12-00
(no"TOCT 450-58 - copr Il 32,0 I0-00
0Ge3BOKEHHHHR
copr L 95,0 100-00
- copr II 85,0 70-00
ILIABIEHHNH
copr 1 67,0 41-50
- copr Il 67,0 39-50
2, CnEpr MeTHIOBHH CcHHTe TRIeCKuf
TeXHEIYOCKHH (IO copr I g.,0 110~-00
TOCT 2222-65) JeCOXUMIIECKR
copr I 98,0 I107~Q0
="~ copr II 97,0 103-00
3. JTEAEHTVIMKOIb MapKa A 99,5 620-00
(mo TOCT 1I033-64) Mapra b 98,0 550-00
Mapka B »0 530-00
3a.To xe mo TOCT 6367-52 KOHUEHTpMpoBaHHW# 95,0 540-00
30, 9 TRISHIIRROAD 99,6 620-00
TMIIO PTHHE 95,0 540-00
4, IHATRICHTIEKONE mapra 01 98,7 700-00
(mo TOCT I0I36-62) maixa JH 96,5 630-00
mapxa IT' 96,5 630-00
4a, (a3 TRECHIIAKONG 99,0 700-00
EMIOPT
5. TpuaTUIEHDAHKOND 50RO,
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PacCMOTDNM NVMMEHNMOCTE DA3JMYHHX MHITAGHTOPOB C TOUKA 3pe-
HAsT BO3MOXHOCTM JIOCTABRE K yCTBO CKBAXMHH B YCAOBHAX Cepepa.

lnsg 60pBOH ¢ I'MAPATAME B CTBOJAX CHBAXHH B YCJIOBEAX CeBepa
B Hacrofee Bpema Hautogee Ip@AeMAeMHM OCTAaeTCs MeTaHoX. Ero cy-
yecTBeHHHEe HeJOCTATKE - LODOPOBH3HA M TOKCHYHOCTD - HCKYHARTCA
HEeCOMHEHHNMY IpEUMymecTBaMs - BHCOKOH CTeleHBD MOHMXEHHd TeMIe-
paTypH TUEPAaTOOCDa30BAHMA, CHOCOOHOCTEN CHCTPO pASNaraTh YEE
o06pa30B4BINecs I'AIpaTHHe OPOCKHE, Masol BABKOCTHOD M HUBKOE Tem—
nepaTypoii 3amep3aHEd. [loclesnHee OCCTOATEALCTBO H ONpeneiseT B
IepByw OYepensd BOSMOXHOCTE €TI0 HIPOKOIO PAcHpoCcTpaHeHHs Ha Ce-
BEDE.

Nomaya 0 MHIECHTOPONDPOBOLY pPACTBODA XJNODHCTOTO KAABIMA HC—
KIo4aeTeos, Tak Kak Npu IpoOJeHMM COJMM W OIDHTOTOBJAGHMM DpacTsopa
B HEM MOTYT OCTaBaTkCA KDyNHHE KYCKHE, HApymaoipe HODMAILHYD pa-
GOTy MHIUOHTOpPONpOBOZa. Kpome TOro, camas HU3Kag TeMieparypa
3aMEepP3aHUA pacTBOpa Ca012 cocTaBaer ~ 55°C, Ipe OpATOTORISHHNR
pacTBOpa BCETNA BO3MORHH OTWIOHEHHMA OT ONTAMAILEOR KOHIEHTpalUHd
Ha 1-2%. B aTom ciyd¥ae yw®e IDE TeMOepatype Huxe - 40% BO3MOXHO
BHOAneHne TBepno#l fasH - KPACTANIOB JAbAA HXM XJNODECTOIO Kaablmd,
KOTOPHE MOTYT BAKYyIODUTE METEGHTODPONPOBOX.

Dosnee mepcOexXTHBHO NDUMEHEHUE DACTEOPA XJOPACTOrO KANBIHAA
B IpoIecce OCBOBHMA M ONpOCOBAaBEs CKBaxmH (oM. § 5 oToit TiaBu).
llockospky IpH OCBOSHMEM pacTBOp CaCl, OCHYHO FOTOBATCA HA CKBa-
EVHEe M VMCKI0IAeTCs BO3MORHOCTEH 3aMEeP3aHAA ero IpA TPaECHopTe [0
AJKHEOMY TpyCONpoBOXYy, HOpUMEHEHHe 3TOT0 HemeROro HETECHTODA
GyneT SKOHOMAYHEH HCIOJB3IOBaHMA MeTarRoJaa,. [[puMeHeHEE HAI'peToro
10 50 - 60°C pacTBOpAa XNODECTOTO KANBIMA 36T AONOAHATEABEHE
OpEeMMYIeCTBA, NOCKOJbKY DACTBOD MHTUOATODA B 3TOM GXydae gnAd-
€TCA K TEeILIOHOCHTeNeM, & HATpDeBaHHMe MeTAHOZ3 HCKIDYSHO BBHLY
COJIBMOH JIeTYy4eCTE NOCREIHErO.

C TOYKH 3DeHUS DONTOTOBKA Tasza X JalNbHeMy TPAECHOPTY AXA
OpeZOTBPAlleHUsT IMUNpaToodpa3oBaHuas B CTBOAAX ClBaxwH M mieddax
Ha Cepepe HaudoJee XeJATEAbHHMH MHIMOATODAMM ABIINTCHA TIHKOJH.
CypoBHe HAUMATHYECKUE YCJOBMA M HazeMHAs IPOKJIALKA Ia300POBONA
(13-32 CONOT ¥ BEUHOH MEDSAOTH) NEKTYOT DOBHMeHHHe TPeCOBAHAA
K TOYKE POCH QCymMEHHOTO r'asa, KOTOPas NOXEHA OHTL paBHON OKOJO
-30°C.
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OueBHIHO, CTCAB MIYCORAA OCYNIKA HENOCTHERNMA HA OONYHHX YC-
ragoBRax HIC ¥ B KaveCcTBe NOCHeRHed CTyIeHH NOXXHA IPUMEHATHOR
ajicopOimoHHaA WA aCcopOMOHRAd OCYNKa rasa, B aTOM cxydae Ha-
JHYAe B rase [O3poB MeTaHola OyAeT BPENHO BIEATE Ha DPacdoTy yeTa-
HOROK OCYHKM, HOCEONBKY llapi MeTaHONS HHTEHCHBHO HOIVIOMANTCS
CEIEKATENEeM MM CHHTeTHYSOKHME LEeoJMTaMi, OKA3HBAA TODMO3sllee
HIMAHAEe Ba yIAJCHHe W3 Tasa Biard, [Ipy xEaKocTHO OoymKe MeTa~
BoXx Oyner NOTACWATHCA IMHROJEM B KOHTAKTOpe, UTO BHSHBAET CHH-
XeHHe KOHNEHTDAIRE IMHUROJA, 4 IVIABHOE yBeJMYMBAWTCSA HOTEpH IVIE-
KOXA MpH pereHeparyy,

IpMMeReHEe B KAYeCTBe HHIROHTOPA IMAPATOOCpPA3OBAHMST IVIMKO-
A TOTO Ee C¢OCTaBa, KOTOpHi NpEMeRASTCA IS OpOmMEHHMa adcopte-—
POB, IPAETAYECROIC BIASHEA H2 DACOTY JCTIHOBOK OCYHKH OKa3H—
BaTh He GyXer.

JpyruM BaxHEM NDEEMYmMECTBOM IMHKOJXell RBAAETCH BOBMOXHOCTH
EX pereHgepamsm, 4T0 OCYCHNOBIMAO, B SaCTHOCTH, WMPOKOE DACHDO-—
crpagesue IPT Ha wxENx OpomHcerax. Ha Cepepe 9T0 CBOMCTBO TVIMKHO-
X, YIATHBAS HeOONBEMEe DOTeDE Ipn pereHepaii (5-8 r Ha I THC.
M rasa), NaeT JONONEMTENHHOe IPENMYNECTBO: ONHODA30BHH 3aBO3
OTHOCHTENBHO HelGousmoro (OO CPABHEHMD ¢ METAHOIOM) KOJMYeCTBAa
TJMROIA Ha IPOMHCER. JTO CHIXaeT TPaHCHODTHHE PAcXOgH X pas-—
TpyxaeT @ Oe3 TOPO HanpAXeHHO padoTabiye TPAHCIODTHHE KOMMY-
Haranma Cesepa.

K Hexocrarkam IVIAKOJCHE caenyeT OTHECTH TO, UTC OHW MeHee
apfeRTHBHO CHMXADT TEMIEPATyDy IMIDATOOGPASOBAHMA IO CPABHEHFN
¢ MeTAHONOM B XJNOPECTHM KaNbIHeM: Tak, At s 10% (cwm. puc.25)
o6ecreTupaeTcs OpE KOHUEHTpAnpy OTpadoTaHmoro mertamoxa 20% (mec),
XMOTACTONO KaXZblA ToEe 207 (Bec), TOTNa ®aK CONepEaHMe OTPaso—
TarHOTO 3T B XWIKOCTH HONXHO OHTH 31% (Bec), IOT - 34% (mec).
Eme Conee cymecTBeHHEM HEZOCTATEOM IMmRolef B yoiaopmax Cemepa
ABNACTCH BHCOKAX BABKOCThE WNMCTHX TAMROMeH M HX KOHUEHTDMpOBaH-
HHX BOJHHX pDACTBODOB, B COTHM Da3 MPEROCXOXANAA BASKOCTH METa—
BoOJA,

Taxkmy 06pasoM, OPH BHOODE KOHKPETHOTO MHIMCHTOpA CAENyeT
PYKOBOZCTBOBATHCS CACAYDMMY IOJORCHHUAME,

I. Timxom, B vactHoctd JOT', B HacTOoAmee BpeMA OPMMEHAOTCHA
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TAABAHM 00pa3oM LA OCYNKH rasa, ORHAKO HOKA eme MAJO pACHpPOCTpa-
HEHH B RQUeCTBEe MHTHCHTODOD W3-3a JODOTOBE3HH ¥ AePHimMTHOCTH,

Tem He MeHee IpMMeHeHWe IJmroJefl INa GOPEOH C THApaTaMu IocTa-
TOYHO NEPCHEeKTURHO, TAK KaK OHM He TOKCHYHH, He BHIHBADT KOPpPO-—
3ME, a OTpadoTaHHAsd TeXHOJOIMA DereHepalMd INO3BOAAST M30emATH
3HATNTEABHHX NOTEph.

B CcBA3X ¢ 9THM, O Mepe YBROMWYEHAS BHIYCKA OTeYSeCTBEHHHX
TVIIKOJIe#f MX caenyeT Bce NEpe NDUMEHATE B KaveCTBe WHTHCHTOPOB
TAAPATOOCPA3OBAHYA,

IIpEMEHATH TJAMKOIR B HeDBYD OYepeRb CJeAyerT HA IDOMHCJIAX BIa
¥ cpemHedf MOJIOCH CTPaHK HAa yCTaHOBRAX 0JpaCoOTKE Tra3la B KOMILIER-
ce ¢ razkonieBoll ocymko#. IIpg TOM KOHUEHTpAIMD BOAHHX DAcTBOPOB
iuKosef, NpAMEHASMHX B Ka%ecTRe MHIHMOATODOR THADATOOGDA3OBaHMA,
cllellyeT NOLISPEMBATE paBHo# 60-70%, 4To ofecnednT MEHEMATIBHYD
TeMIEpPATYPY 3aCTHBAHUA.

<, PacTBOD XJODHCTOI'O RANBIMA  ABAAETCS BechMa 3ifexTHBHHM
7% CaMiM JemeBHM U3 BCeX IPUMeHIOMEXCA AHIMOHTODPOB IAApPATOOGpa-
30B3HMA. XAOPHCTHR Kambigiéf He TOKCHYeH M NPOK3BOIUTCA B GONBUEX
xoumdecTBax. KpoMe TOro oH He JeTyd, N0ITOMYy HpAMEHEHAe Harpe-
THX 10 60-80°C PAcTBODOB XJOPHCTOTO KANBIMA HaeT AONOIHMATEIb~
HHE OpeMMymlecTBa NpY JAKRBAZAIMKM IWIPaTHHX NPOGOK B CKPaxMHAX
TopAIell IPOMHBKOMA .

K HemocTaTkaM 3TOIO MHTUOHTODA CHELYeT OTHECTH OTHOCKTEIBHO
Manyn npejefbHyD RoHOeHTpamm (30-32%) B HeoCXOAMMOCTE NOCTOHR-
HODO KOHTDOJIA 3a ee COOMDIEeHneM IPE MCNOXB30BAHHM DACTBODOB,
Gonbimte 3aTPATH PYUHOT'O TpyZa OpM OpuroTOBJEHME DACTBODOR M3
KpHCTaImiecKolf TOME, a Taxzxe HEOOXOZMMOCTE B IPOBeLeHHM Mepo
OpPUATHE N0 IpelOTBpalleHUMd ROPPOSHOHHOR SKTHBHOCTH DRCTBODOB
XJOPHCTOTO KaablWA (00eCKHCAOPOXWBAHEE, XDAHEHHe [ION 3aMTHHM
cJoeM, BBejeHME ZHTEXODPO3HOEHHX AOCABOK).

TaxmM 0Gpa30M paCTBOPH XJODHCTOI'O KaJIbLAA B NEPBYD O4Yepenb
crenyeT IDMMEHATH LNA HpelylnpexieRdd IUIpaToolpasoBAHAS NM He-
CHefOBaHMAX DA3BEeJOYHHX CKBAXWH, NDH JHUKBENAIME CILTOMHHX M
HATPOHHHX THAPATHHX NPOGOK METOROM ropededf NDOMHBKM, & Takke
OpH MCHOAB3OBAHMA B CMECSAX C METAHOJOM B KadecTBEe KOMOHHMDORaH-
HOTO MHTMOHTOpPA, 4TO B Dfle CAYydaeR faeT CYywecTBEeHHOe CHHXERUE
CTOMMOCTHM MHTUOATOpa Oe3 cHuxeHMA ero sfpexTHMRHOCTH. B KadecTse
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BPEMEHHO! MEepH IONycKaeTCA IpAMEHEHWe DPAacTBOPOB XJAOPECTOTO KAlb—
MA LA DpeloTspameHus THAPATOOODASOBAHEH B IPOMHCIOBHX KOMMY—
HYK2IMAX HA BHOBh OCBAMBAEMHX MECTODOXIEHMIX,

3, MeTraHON — IpoBepeHHH M HAXERHHA FHIWOATOD THUApPATOO6pa-—
30BaHEA. ETo (mawdeckme CEROHCTBa (HM3KaA TeMOEpaTypa 2aMepsaHmsA
¥ MCKIOWMTENBHO Majas BA3KOCTH IPU BCEX TeMOeparypax), cnocos-
HOCTER HE TOJBKO NpeROTBpamaTh odpa3oBaHWe I'MAPATOB, HO M Das-—
JAaraTh yxe o0pasoBaBumMecs Mpodkm, a Tawxke TO, UTO OH BHOyCKaeTCs
B COJLIMX KOAWYECTBAX OCecnedsBapT [IOBCEMECTHOE PACIPOCTpaHeHHe
MeTaHO/a Ha I'a3oBHX OpoMMCIax.

K HexnocraTHaM METAHOJA OTHOCUTCH TO, 4TO OPE CPUBHUTENBHO
HEBHCOKO{l lieHe NpAKTUYECKH BeCh METAHOA TEepAETCA mociie OXHO~
KPaTHOT'O UCHOJB3OBAHEA N3-32 OTCYTCTBHA OTDACOTAHHON CICTEMH
pereHepalmy, & Takke M3-3a NONOAHUTEABHHX CE€3BO3BPATHHX NOTEpH
Ha YHOC C TasoM ¥ pacTBOpeHMe B KHOHIeHcare. Doasmae HeyfnodcTsa
npy padoTe ¢ METAHOJOM BO3HMKANT H3-33 €ro 4pe3BHYaitHOE snoBU~
TOCTH, UTO MHOTZA 3AaTPYIHAET ONepATUBHOCTH IDM €TI0 ADUMEeHEeHMM,
a HeroCTATOYHO YeTKOE BHNONHEHHe Tex TpedoBaHmil no TexHuke Ges-—
ONACHOCTH MOXET ONTH APHYMHON TARENNX OTpaBICHH.

TeM He MeHEee £r0 HeCOMHeEHHe TEXHOJOTMYecKHe HpPEeHMylleCTBa
B HA CeTONHANNEA HeHb NO3BOJAANT PeKOMEHJIOBATH METaHON B KayecT-
BE YHUBEDPCAIBHOTO MHATECATODA TANpATOOCpPA30BAHMA, B OCOGEHHOCTH
Ha npomuHcJsax Cesepa.

§ 4. TexHONOTMA UpUMEHENHMS HHTECETODOB THADATOOOLA3OBAHESA.

JiiA npeRoTBpamMeHMs O00pa30BAHWA IEIPATHHX OpOCOK WHITECHTOPD
Iomted BBOZUTHCH B MOTOK ra3a paHee MeCcTa BOSMORHOTO I'MIpaTo-
ofpa3opauus, T.e. HA 3a00f cxkpaxHH, B Hadamo maeida, a rTakxe
B MecTaX pPEsKO CHAXEHMA  TeMOepaTypH rasa — mepej IXpoccenn-
DymaMp yeTpofcTBaM# M TenJOOOMeHFRKAMA.

Ilo nocaenHero BpeMeHM Haudosee WHMPOKOE DACHPOCTpAHEHMEe
UMeNa cHcTeMa Ce3HACOCHOH NORade WHIudMTOopa. [IpM 3TOM ¥y TOUKM
BBOJAA MHTMOMTOPA (Ha I-2 ¥ BHme ee) YCTAHARIMBAETCS MOHKFCHAA
EMEOCTE {(MeTaHONBHMY OayOK) BHCOROTO [NABJEHH:, M3 KOTOpol uH-
mOnTop HonaeTcs B NOTOK rasa CaMOTEeROM., PeryJupyowT pacxcx
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MHTEOMTOPA BDYYHYD BeHTHIEM. 3alOJHeHEME MeTAHOXBHOre Gadka 0cy-—
mecTBAAETCA depes B8-24 dYaca u3 pesepsByapa Ge3 XHabBiaeHMs, 3anac
MHTMOMTODPA B TAKOM pe3epByape OCHYIHO PACCIMTAR HA 3-5 CcyTox pa—
GOTH.

B ¢BA3A ¢ CYPOBHM KAEMATOM, 3a0OJIOYEHHOCTED K HOJHHM OT-
CYTCTBUEM JOpOT' HOCTYN K CKBamMHAM B ycIoBEsX KpaitHero Cesepa
GOJBNYD 9acTh I'OXa NOYTH HeBO3MOXEH, B TO Xe BpeMd U3-3a2 HCKID-
YATEJHHO HU3KOE TeMmepaTyps OKPYRADNEre Bosayxa (mocTaAranmed B
HEKOTODHX pajioHax -~ 60°C) mosmmraer OOTpeCHOCTE B mozade GOAb-
fIOTO KOJMYECTBA MHTHORTODA A GOPBOH ¢ THApPATaME B CEKBaxwHAX
¥ maefipax. 3To DoTpeCoBaNO OH COSJNAHWA HA CKBAXMHAX OI'DOMHHX
3anacoB UHIECHTODA, B 8THX yCXOBMAX IOCTABKA RHIMMGKTOPOB K CKBa-
KMHAM 7 [OZAaYA MX B CKPasxmHH ¥ maelH NomxHa OCYMeCTBIATHCI
IpZ OOMOmME HACOCOB M EETUCHTOPONDOBONCB, HAyWEX HO Tpacce mael—
$oB OoT TPYyNOOBHX COOPHHX OYHKTOB K Raxnoft crBaxmHe B OTHEABHOC-
TH.

llomada EHrRCATOpA B CKBaXMHH ¥ maedd B HacToamee BpeMdA
OCYHeCTBIAETOA IO RHIMBENYaJbHOH Cxeme, T.e8. OT Kaxzofl cCKBamuHH
IO TpYyIOOBOTO COODHOTO NYHKTA IPORAAINBAeYCH CBOE mHrUdmRTOpDO~
OpOBON, KOTOPHE HOJRINYAETCA Ha TPynmosoM cOODHOM NYHKTe K HH-—
JUBUAYaJNBbHOMY LO3MPOBOYHOMY Hacocy. Takas cxeMa, Oe3yCJIOBHO,
ABJAETCA paCcoTOCHOCOCHOR, ONHAKO OHA MMeeT CYNeCTBeRHHE HeXoC-—
TATOK, IAKMOIANUMMEACA B TPYOHOCTH OCCIYXMBAHNA COJBEOTC KOIMIECT-
B2 HacoCOB., Kpome TOro, Ha HAXIy® CRBAXMHY RN, BO3MOXHO, HA
TPYNIYy CKBAXWE HANO EMETH 110 peseppHOMY Hacocy Ha caydall BHXoma
A3 CTPOA OCHOBHOT'O Hacoca,

Bosee 9KOHOMUYHA M YHOOHA Ead padoTH NeRTPAIRS0BAHREAA
cxXeMma MONBONA MHIMOUTOPA K CKBAEWHAM C OFHAM BacOoCOM ¥ peryira-
TOpAMZ DACXOLA HA JMHEAX, BeIyDMX K Kaxgod ¥3 CKBaxmH. 3TH pe-
I'YAATODH NpeXHA3HaYeRH LA CTPOIOTO J03XPOBAHAMA KOIMIECTBA HH~
rméuTOpa, DONABAEMOTO B KAXIYyD CKBAXWHY B 3aBECEMOCTE OT DeXE-
Ma ee paGOTH.

Ha pac.26 IpuBoAuTCAd OEHTDANM3OBAHHAA CXeMa HOZadM B
cKkBagmeEH ¥ muefiby Meranona. Ilopmrenoff Hacoc I, pasBEBaMUHEE HaB-
JeRre HOpuMepso Ha 10 aT BHEE NePBOHAYANBHOTO HE YCTBE CKBARMH,
3a0upaeT d9epe3 PUIBTD 2 H3 eMROCTH METAHOX ¥ NORAeT €ro o Jaua-
HEm 3 B OyfepHyR eMKOCTh 4, Ha KOTOpO# EMeeTcA IpeNOXpaHATENH—
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Puc.26. Cxema LEHTDAAH30BAHHOT'O BBONA METAHONA B CKBAKMHH W mieldu.



Hufl xmagad 5 # marpyOkm 6, KOJAMYECTBO KOTODHX ONDELENAETCA KO-
JH9eCTBOM HOAKIMDIAEMHX K COODHOMY IYHKTY crBazeH, H3 Oydepoit
EMKOCTH HMHTECHTOD No TpydompoBonaMm IO pacmpemendercd OO0 CRBaxd-
HaM,

Ha xaxnon mrrudmToponposoie IO yCTAHABIMBANTCA PEHTRIM 7
n 8, a Mexiy HEME ~ JpOCCeJb C peryaaTopom 9, Yxasaumuil xpoc-
C&Jb ¢ PeryAATODOM HO3BOJAET NPOR3BOJXTE mHPOKYD DeryJNEPOBKY
PACX0La MHTHCHTODA HE3IABMCHMO OT LABIEHHA, HMEDIErocsa Ha yCThAX
CKBaxvH,

Jna peTyARpOBAHEA DAcXofia HHIMOETOPa MOXHO IDUMEHATHL De-
TYAATOPH pacxofa xuaKkoctw PPE-2. MoxHO MCHONL3IOBATH TakKxe IPoc-
CeNM C PeryJATopoM THOa I'65-31, XKOTOpDHe pacYMPaHH HA MAKCHMSJIb—
Hoe naBReHHe 125 aT, MaxCHMaNBHEH pacxon 8 J/MEH, MAHMMAIBHHN
0,25 n/Mmu, 3TH apoccenu KEHIITADpOTasoM HCOHTAHH HA AOBICHAE
250 ar.

VHreRdEToponposoad 10 mMenT DA3JMEHYD NPOTAREHHOCTH, HO-
3TOMYy IDE BHOODe HACOCOB IOJNXeH NIMHMMATHCA CaMull NJMHHHE HHT'A-
GHTOPONPOBOL M CaMad BHCOKAA CYMMApHAs OPOM3BOAATEABHOCTH Ha-
cocoB, Hamdoree NOIXO//OMMA ABAADTCA HacocH TeEna I'G mmm XTP.

M3 tpySonporana [0 wHIUOMTOD MOGTyOmaeT B MeTAaHONBHHA dazok I,
OTKyR3 9acTh €ro HocTymaer B (JOHTAHHHE TPYOH CRBARMH, &8 Apyrad
4acTes -~ B muelid.

PacnpeneseHre MHTECHTODA B CTBOX CKBaxmHH n mreild mouxno
OCYymecTBAATECA ABTOMATAYECKAM yCTPOACTBOM, OCHOBHHE TDeGOBARMA
K KOTOpPOMy CBOIATCA K CIEnyDHeMYy:

1) aBTOMATHYECKOE yCTPOHCTBO BBOXA MHINOHTODPA NOJIEHO
ofecreurBaTh HAJICXHyP H OecnepeCoiiHy padoTy CEBax¥H E padoTaTh
B HaploJiee 3KOHOMAUHOM DpexmuMeE.

2) BBOI MHTHGHTODOB JONXEH CBOSBPEMEHHO H3MEHATHCH IpH
HAYANe ¥ OpeKpaifeHAd T'HAPATeO0pA30BaHmA.

3) np# aBapEAX B OTHEABHHX y3JaX yCTPOECTBA WIM OTCYTCT—
BMH EHTECHTODA B padouell eMKOCTH NOJEEeH NONABATHCA CHIBAL aBa—
p¥A Ha WET ONepaTopCcKoli.

4) KOMEYECTBO MHTRECUTODA NOMKHO MUHUMANEHO H3MEBATHCA
npE romeCaHmAX TEMOEePATYDH HADYXHOTO BO3LYXA.
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5) aBTOMATHYECKOE YCTpPOACTBO LA BBOAS MHTHOMTODOB JOJEHO
OHTE ODOCTHM IO KOHCTDYKIME M HAZeXHHM B 9KCILIyATALEY B J0NJ0E
BpeEMA roIa.

§ 5. OpenyoperieRAe THLPATOOOPA30BAHKMA B [€PHOJ OCBOEHHSA
B OHHTHO-NDOMHILIEHHO! SKCIIyaTallMu CKBAxWH,

Havansauii nepmos padoTH ra30Boll CKBAKMEN ARIAETCA CaMHM
ONacHHM C TOUKM 3PDEHHsA BO3MOXKHOCTH OOPA30OBAHMA B CTBOJE CKBARKM-
HH THAPATHHX OpoGoK. B SoasmmMHCTBE CaAy4aen "3amopaxusaHue”
CKBaEWH Ha MmecTopoxmeRmix KpaliHero CeBepa NPONCXOZEIO M IPORC—
XONUT HMEHHO B XOXe mx OocBoeHmA. Tak, HanpmMep, ¢KB., 2 H 3 HA
Ta30BCKOM MeCTODOXNEHMH M CKB. 5 M 8 Ha (CpepHe-BminiCKoM MECTO-
PORIEHEE OHIYM 3aMOPOXEHH B CaMOM HAavdale NCOHTAHMA., AHAJOTUIHHE
cnyqay mMena MecrTo Ha ByrRTaackom, OpeHOyprckom, Meccosxckom B
HEKOTODHX IPYTHX Ta30BHX ¥ I'230KOEJEHCATHHX MeCTODOXIeHM.

llopHteHEaA ONAacHOCTh O0PABOBAHAA THAPATHHX NpPOJOK B Ha-
YaXbHHA TepHOA PACOTH CKBAKAHH OUBACHASTCH TEM, YTO B CTBOJE
CKBAXMHEH ¥ npe3adofHoll 30He HOCJE OCBOEHWA OCTAETCA MOBOIBHO
MHOT'O BOIN ¥ QZIBTDA IVIMHHCTOTO PACTBODA, KOTOPHE CJAYRAT Ma-
TEpPHAJIOM LIS O0pasoBaBuA TEAPATOPR. JlapdeHue B HATAJLHHWN IEDPHOJX
caMoe BHCOKoe, 4T0 HOBHEGeT TEeMIEPATyPy I'MEPATOOGpPA3OBAHEA,
Onsaxo rnaBHO¥ NDHIMHOE CReXyeT CUMTATh TO, YTO CTEHKM CKBAKUHHN
B HAYAJEHHA [EpHOZ efle He IpOrpeTH, NO3TOMY Temueparypa HOTOKA
razs Oyrer MMEMMAIBHOR. B mpoiecce OCBOEHMs TEMIEpaTypa CTEHOK
CKBAXMHH B Jy1IeM cJaydae OyZeT DABHA €CTeCTBeHHOH TemiepaType
OKDyRAOMKUX HOPOZL HO TeoTepMEYecROMY T'panMeRTy. B neiicTBETENb—
HOCTH 2Ta TeMmieparTypa OHBaeT 3HAWATENHLHO HEXE, TAK KaK B IOpo-
necce OypeHMA CTEHKM CKBAXMH JIOBOJNBHO AOUITO OXJARIANTCA TPOMH—
BOYHON XUNROCTBD. [lo mammuM / I2 /, TeMepaTypa CTEHOK CKBAXMHH
BOMM3K 32008 MOXeT CHERAaThCA Ha 30-40°C mo CD2BHEHHD ¢ MIacToO-
BO# TemiepaTypoill BCErc 3a 2-3 CYTOK LMDKYAAIMM TVMHHCTO'O DAaCT-
Bopa. IloaTOMy TeMIepaTypa rasa MOEET OKA3ATHCA emle HUXEe, ecH:
CKBAXWHE OCBAWBAeTCH BCKOPe IOCJe OKOHYAHHAA OypeHM .,

PacderH MORA3HBAWT, 9YTO BIMAHME CTeNeHH IPOrpeBa CTeHOK
CKBamWHH B IepBOe BpeMA JIOBOJNBHO Bedwko. Tak, B NepHO] OCBOE-
HUA B Iame 4EPE3 Mecqll padoTH CKB, 5 CpemHe-BrmolicKOTO MecTOpOR-—
JeHMd THApATOOSpA30BAHAE BOSMORHO ODH BCeX DexuMax M JMIE Yepes
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TDU MECALA HEeNpPepPHBHOHR DAGOTH CKBAXWHH HNOARIAETCH Y3KAA 30HA
Ge3TUIPATHHX PEeXMMOB IpM JeCHTax oT 700 mo 900 -ruc.ma/cy'mn
{em. § I, ma.3).

Eme orxmoft mpwumnofi, oCyQIOBANBAOHE THUAPATOOCPASOBAHAE DR
OCBOEHME ¥ ITDOMHCJOBHX NCHNTAHWUAX CKBAXUH, ABIAETCH HEO0XOomu-
MOCTE IPOBOIWTH KUCCHELOBaHWI B WMPOKOM IHalaseHe NeCHTOB, B
TOM UMCJe M IDM DeXEMaX, Lalekux or "GCeaTuppaTHHX".

13 crasaHAOI'O ClenyeT, YTO OPU OCBOEHNN K [IPOBeJeHHE MC-
cJeNoBaHnil CKBaxMH Ha CebepHHX MECTODORINEHEAX HEOGXOMMMO
YIeNATE OCOC0e BHAMAHME MeDaM N0 OPeLyNpexIAEHED THApATOospa3o-
BapKA,. [[podunarTudeckye MepH HeOOXONMMH effe ¥ ROTOMYy, 49TO LD
HATAYEN B CKRaxyHe OCTATHOB DINMIMHHCTOIO pPacTBOpa OGpaEyBTOH
nnoTHAS IpA3e-TUIPATHAR TpOGKa, JMKBAIEPORATh KOTODYR OCOOCHHO
TDYILHO.

Jns npelynperieHNS THAPATOOSPA30BAHUL B BPONECCE OCBOEHWA
CKBEAXMH ¥ OpOBeleHus NPOMHCJOBHX MCCJer0oBaHmi Handonee npUemIe-—
MO JQCTOAHHO NONABATH B CKBAREHY 30%-HHIl pacTBOp XAOLHCTOTO
KaJblMA B KadeCTBe MHIMONTODA THADPATOOCPA3OBAREA. IIOCKOABKY
NpA IpOBeJeHuWy Takux padoT pacTBOD CaCI2 TOTOBATCA HA CKBAXMHE
¥ WCIIIOYaeTCsa BO3MOKHOCTh 3aMEpP3aHMA er'0 M TpaHcnopre o
LIAHHOMY TPyCONpOBOLY, IpUMEHEHHe 3TOTO MemeBoro MHImMOurTopa Oy-
Jer SKOHOMWYHel HMCIONB30BaHHWA MeTaHoJa. HeManopamHuM OpesMymecT-
BOM 3TOr'C MHIMOUTOpa ABLIETCA TaKEe HCHIOYEeHHEe BO3MOEHOCTH OT-
PoRIeHEl, KOTOPOE BacTaRIfeT OTKA3HBATECA OT KCIONLSOBAHMUA Me-
TaHONA, ecJu 0e3 HeTo MORHO OCOATHCEH.

JTOT ®e UHIHGUTODP MOZHO HCIOIBSOBATE M IpX JUKBHIAIME
THAPATHHX IPOGOR B CKBAXMHAX IYTEM IADKYIAIMY HAT'DETOTO pactBo-
P32 HaX TUADATROM mpoOKo# ¢ OOMOUED KONOHHH HOJNHX MTAHT, CIyCcKa-
eMHX B HaCOCHO~-KOMIDECCODHHe TPYOH depes CHeUBassHylo IPOTHBO-
BHOPOCOBY® apMaTypy.

Ha pmc. 27 npeicranneHa NPHHOMOAANBHASA CXEMA Da3NOXeRUA
THAPATHHX OpOGOK IyTeM LMPKYLIDEM 0ox nabachwem / 1 /.

YoThe ckBaxvHH OCODYLYyeTCA caenyumgmM odpasoM, Ha BepxHion
LEHTDAIbHYD 3aBrXKy (OHTaHHO! apMaTypH YCTaHARTMBaeTCS cle—
IMansHAA IPOTHBOBHGDOCOBAR apMasypa (puc. 28), cocrosmas n3s
IBYX TOJOBOK C NJamlKaMy M JYyCpMKATODHOIrO ycrpolicTBa. B HuxHed
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Puc, 27.

Puc.27. HpHHIMHIdaJIBHaj{ CcxeMa Da3JIOXeHMA T'MEPATHHX NMPOGOK
CKBaRAHAX

I- g 8" KOJNIOHHA; 2 — 2I/ OTBOJ; 3 — IPOTHUBOBHOPOCOBAs
3l/,%

apvatypa; 4 - negﬁﬁommy 2"x42 C OGpPATHHM KJAanmaHoM;

5"~ mepesomuuk 59/16X3L/9"; § - pepmmor - A-40; 7 - 42-1v

?%ﬂra' 8 - CTOSK; 9 ~ Nlalligpoamn, 0 - 3veeBHK M1 NONOTDEBRA;
— NepexofAasd KATYuKa; — DPeTyJMDYEMHH NTyLeD KOHCTDYKIAH

B}WII‘ABE? I3 - coemyguue "deyp‘r 2 I4 - gupamuﬁ KIanaH;

I5 - xosoEHa# roJoBxa 8 x 5"; I 53/4" KOJIOHHA .
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TONOBKE I yCTAHOBAEGHH KOHYCHHE ONamEw 6 IOX 42-MM WTAHIM, yiep-
XUBAeMEe B BeDXHEM [OJNOREEAW COMpDAibHOA NpygyHOi 2 ¥ HaXonmme-
¢4 B OOCTOSHHOM 3allelIeHHE C TeJOM MTAHIH. Ha HEgHon TOJIOBKY
YCTAHARIMBAETCA BEeDXHAA IOJIOBKA 7, Takxe HMeomas JIANKA ¥ COE-
DANBHYD NpyRMHY, [LIAKY YXepEMBATCS B HEXHeM NOJOXeHHM QukcarTo-
poM 3 H OHE pasolleHH, He Racasch Tena 42-MM mrasrd. HasBaderue
IAlieK - [pefoTBpameHMe BHODOCA WMTAHT H3 CKBAXMHH NODY HEORMIaH-
HoM (QOHTEGHHMPOBAHME UOCJHE Da3pyWeHHs THAPATHHX IpoCOK. Bepxuaa
TOAOBRA ABIAETCA 3anacHO# Ha caydalt BHXOMA W3 CTpog 3YOBER W3-
mer HMxHe#l TONOBKE.

Ha BepxHWD TONOBRY yCTAHaAMBAETCA JyOdpHKATOpHOE YCTDOH-
cTBO 8, DpefHazHaveHEOE IAA I'epMETHSAIME KOJbLEBOTO NPOCTPAHCT—
Ba MeRNYy NPOMHBOYHHME WTARTaMM ¥ HaCOCHO-ROMIPECCODEHMM Tpyoa-
ME. PespHoBHE 3neMenT 4 YIIOTHAETCA HamuMuoll raiixod 5 m malicoit Q

NIpoMHBRE CKBaXWHH BeleTCd Jepe3 MTaHTH, COycKaemHe B Ha-
COCHO-KOMIDECCODHHEe TPYOH depe3 NPOTEEOBHGDOCOBYD APMATYDY OO
MeDe paspyueNus CHApaTHOX mpoGKu., CoejMHeRwe WTAHT C BEDTIOTOM
A-50 ocymecTRIASTCA IEPEBONHEKOM 89x43 MM, BHYTDM KOTODOIO yCTa-
HABIXBRETCA OODPATEHI RAQUaH TapexrdaTOTO TANA, BeDMIOI coeIBHA-
€TC¢A IPA3EBHM WIAHIOM CO CTOSKOM K MaHEDONBAOM; K OOCJASHHEMY
BOJIM3HA CTOARA NONRADYACTCA NEMEHTHPOBOYHHE arperar lA-320 mis
HMPOMHBKY CKBAZWHH,

Ha Bepxgeil crpyne DouranHOR apMaTypH yCTAHABAMBAETCH DEry-—
aupyeMult mrynep, HpegHASHAYEREWA A CO3INAHKS IIPOTHRONABIEHAA
B mTaErax E HaCOCHO-KOMNDECCOPHHX TPYOaxXx HpA LPOMHBKE CKBagWHH.
Yepes peryampyemuil mryuep no 60-MM TpyGam NPOMEBOYHAA RELKOCTD
IonaeTCs Ha IPHAEM IeMeHTHPOBOUYHOI'O arperara W TAakeM odpasoM Co3-
laeTcd 3aMEHYTAT CHCTEMA IMPRYIAMH. YrosH #30eXaTh OTKPHTOTO
doNTEHRPOBAHUA BO BPeMs HApAmEPaEMA WTAHD, H3 OepROH CBeve CHU-
8y yCTaHARIMBAETCH WADMKOBHE oGpaTHHE xianaH,

Ina mojorpesa UPOMHBOYHOR ®ENKOCTE B GyHKepe arperara
HA-320 MOHTHEpyeTCA DapO3MEEBAK GaPADERHOTO THNZ, KOTODHE o6ec-
nevuBaeT TeMIEpPATYDY PacTBODA XJODHCTODO HAJABIUMA HA BXOLE B
ckpammy 50-60°C mpw TemzepaType OKpyRaomero sosiyxa xo ~50°C,
TeMnepaTypa pacTBopa, BHXOAAMETO M3 CKBARMHH, KoJedarack ot 40
no 50°C B 3aBMCEMOCTE OT TeMIEDATYPH BXoAAWEero PAcTBOpA.
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llocsie JMKBENAIWMH TUNPATHOR NDOCKE ONMCAHHHM BHme CIOCOGOM
NIPOM3BOINTCA TVIYNEHVe CHBAXMHH OAS TOTO YTMOOH H3RIEYS IPOMEH-
BO4HHE TDPYOr¥. Ilocie 3T0T0 CKRBAXWHY BO3CYREENT K NYCKART B 3KC~
IIyaTalw ¢ OCA3ATeNbHHM BBOJOM HMHIHOWTOpA.

JIHKBEIAUMA THMOPATHHX OpPOGOK TakiM crocoloM OCYIeCTBIANACH
Ha mpomucaax Komu ACCP / I3 / m 3 fxymem Ha CpeiHe-Bmaniickom
TasoKOHIEHCATHOM MecTopoxiemmn / I /.

Onucannyi cooco@ TPOMHBEA IOK HABNCHHEM LO3BONAET JAKBANU-
POBATE THAPATHHE OPOCRE NPARTRUSCKE AnCol mommocT:. JuR npexyn-
pexneHns o0pasoBaRMI I'MIDPATHHX NPOCOK MOXeT ORasarhes sfferrre-
HHM OPeIBAPRTENbEHE NpPOTDEB CTEHOK CKBAXHHH Aepel ee OCBOSHmEeM
oyTeM IMDKYJAAIME TOPAYero TIMEECTOINO DACTBOD2 KM Xe PacTBODS
XJZOPHCTOTO RalbIpif,.

B panme cayvaes, NpA AM3KO# IIACTOBOH TeMIepATYpe 00pa3oBa-
HHe TUADPATOB BO3MORHO yXe B IpE3aCofHO#l 30He np NORWEEHWM TeM—
OepaTypH rasa 3a c4eT Jpocceas-3pperRTa IOpH COBNAHNEA NENpecCHR
Ha onacT. TagWe yQIOBAA EMEDTCA Hanp¥MeD Ha MeCCOAXCKOM raso-
BOM MEOTODORNCHEEE frm = 14°, — 12°C) w Ba OpeuSypr-
CKOM Ta30KOHIEHCATHOM Mecrc'zpomem:(t := 29°C, ¢ mpgnpn

IIacToroM Hasienwm)26 - 2690 . Jns npeXynpesieENs TEIPATOO0pa—
30BaHMA B CTBOJE CKRAZMHH B 3TOM OAy49ae K 38000 CKBAXEHH HEQG-
XOIMMO NOCTOAHHO HORABATL METAHOK, & NIA IpeXOTBpAleEUsa THApa-
TOOOpa3oBaHEg B npmsacdofitof 30He - OrPAHMIUBATE JelpecCHN Ha
mracT. KpoMe TorTO, RIa PAsJOXCHMSA THIPATOB, OUPR3OBABIMXCHA B
onacTe NpE OTKACHEHAAX OT DeXHMA [1eleCO00pasHO mepen HavaloM
SKoOAyaTAIMy CKBAZMHH, & TAHKXE OeDHMONHYSCKM BO BpEMd €€ SKCIIy-—
aTaMM 3aKQUMBATH B IIACT HODIMD MeTAHOA& B KOIMIecTse, DaBHOM
o0beEMY y4ACTEA CTBONA CRBAXFHH BO BCEDHTOR MONHOCTH DDOXYETHB—
HOTO IIacTa,

§ 6. OcHOBENe HONOXSHRS TEXHHKE 0e30HACHOCTH
op paGore ¢ umrHémTopamy / 4 /

U3 ¥3BeCTHHX MHTECHTODOB TMIpaToo0pasoBaiua HauGOJABIYD
ONacHOCTh A OGCAYyXABRKMEIO DepPCOHANZ IpefCTaBIAeT MeTaROM,
Ilpa padoTe C METAHOJIOM CHEAYET DYKOBOACTBOBATHCA M OUA3ATENLHO
HMeTH Ha IpoMHCHe (Wm yYacTke) "MHCTPYRIMD O HODAZKE NOXyIeRAA
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0T NOCTABHMEOE, NEDEeBOBKH, XPaHeHwnd OTHYCKA ¥ ODAMERCHWS MeTa—
HOJS HA TA30BRX [POMHCJAX, MATMCTDANBEHX TA30mpOBONAX M CTaHIM—
X UOR3eMHOTO xpamemms rasa (CIXT)", yTBepENEHHYD 39M,MWHUCTDA
ToB. M.B.CHnopenro 23,5.1I967r. ® "(Omme caH@TapHHe OpaBANA IO
XPaHeHMR ¥ NpAMEOHEHWND MeTaHosA" MuHwCTEepCTBa SADPABOOXDRHEHHA
CCCP, yreepxneRHHe 3aMecrureseM [MIABHOIO CaHMTADHOTO Bpada
CCCP I.Jzpcram 4,10.1965r,

Meranon - cmabEult Ax, RefCTBY0sM NTpEEMyNeCTBEHHO HAa HEpB-
HYyD CHCTEMY B COCYRH, ¢ DPe3KO BHDAXKCHHHM EYMYJITTHBHHM JeiiCTBH-
eM. B opraEmame dejoBeka MeTAHOX B HEDBYD OYeDefb IapaIHA3YeT
COCYHH, 3aTeM BH3HBAGT H3MEHEHHMA B KAeTKax. CmeprefpHas 103a
Ipr OONANAHMN BHYTDPER cocTaBideT 30 MI, HO TAEesOE OTpabBleHUE
MOTYT BH3BaTh naxe 5-10 mx,

Ip oTpeBNeHNA METAHOAOM YACTO IODARSDTCA 3DATENBHHE Hep-
BH M ceTdaTka Iias. Ilapi MeTaHONA OCHANaWT BHCOKOH DacTBOpUMOC-
T B KDOBM % XWAKOCTA OpraHmsMs, Haxomnmenme DADOB B OpraHuUsMe
HAST B TedYeHHMe BCero nepmona BIHXAHWA IAapoB, & moclenyolee BH-
BeJoHEEe dYepe3 NHXATENLHHE HNYTH X NOYKH IPOHMCXOTUT MeLIeRHO.

Ipe DOMagaHMA MeTaHONA B OPTAHMSM JYelOBEKa NOABNANTCA TOW—
HOTa H [BOTA; B HEKOTODHX CAYUAAX HEPBHE CEMITOMH OCHApDYRWBAOT-
¢ Yepe3s HeCKOUBRO 4acoB ¥ Jaxe Ha ApyToit JeHs {(CMepTh HacTy-
Haer OF OCTAHOBKE NHXaHWs). HO ecim YenoBek HAXONHTCA B CO3Ha-
HMH, TO E3AYeTCA HA CANBHHE OONE B I'ONOBe, BO BCEM Tene, B Ee-
AyIKe, BHBIODORACHWE HEET MeLEeHHO. ECMN pacEMpeHHe 3pAdKOB He
HDOXOMAT, TO BO3MOXHO DACCTPORCTBO 3PEHAA K Haxe HOXHAd CIENOTa.

OTpapleHne IyTeM BIHX4HAA OApPOR MeTAHONA Yame pasBHBaeTCA
B TeUeHWe HECKOABRMX XHeil. IIpM MANHX KOHI@HTDALMAX OTpaBIEHHE
PasBHBAETCS HOCTeNeHHO, HO CHMIOTOMH MX TE Xe.

llepBass NOMOWB DOCTDANABHEMY 3aRKA0YAETCs B yIANEeHWH A3 Op-
TaHuM3MA MeTaHoJa, SalepKEe er0 OKKCJHEeHEA ¥ OOphOe C anEIo30oM
(R30HTOYHHM KOXWYSCTBOM KECJHX ODOAYKTOB B OpraHmame). lIpu ocT-
PHX OTPRRIEHHAX METAHONAOM UYepes DOT HeOOXOAMMO HPOMHBATH XeIy-
IOE B TedeHMe JBYX 4acoB, HDUHHMAR BHYTDE 2-4 s @ BHYTDHBERHO
I a 50%-moro pacreopa MATHeBOA Comu. [peXeABHO KONYCTHMAA KOH-
HeHTpanaA MeTaHOZa cocramider 0,05 mr/z. [IpM 9acTOM DOBTOPHOM
BIHXAHWYA NAPOB METAHOA MOXET HAKAINWBATHECH B OpraHWsMe, 4To CO3—

73



JaeT peansHYD ONaCHOCTE BBHIY MeLJICHHOI'0 €I'0 ORUCJIEeHWd.

HeoOxommmo PasbACHATH BCEM pacOTAlMEM, YTO METAROA HMeeT
BHCOKJD ANOBETOCTH; TADY MADKAPOBATH COOTBETCTBYDUUMA HONOMCAMU.
Becs nepcoHan, padoravmAl ¢ MeTARHOJAOM, NONEEH OEPHONMYECHM, He
PexXe ORHOTO pasa B I'OX, NPOXOLETH MeXOOMOTp (OKyIECTa, Tepa-
fle8Ta, HeBPOOATONOTR).

B npOMHCJOBHX YCNOBMAX OTpaBIeHHe OCCAYIMBANMEIO OEepPCOHA-
J1a XJODHCTHM KarblmeM MCKAKNYEHO,

OnacHOCTh OCTPHX OTpABICHAA ODH pacoTe ¢ TVIMKOIAMA B pe-
3yNbTATe BIHXSHWA DAPOB HCKINYEHA, T4K KAK BCe OHM MAIONETYIHE,
HO BO3MOEHH XPOHUYecKMe OTpamteHms, Torcudeckoe neficTeue ITMKO-—
Jneft ymenemaeTcd B pase o' — JOT' -~ T3, Ipy olpameHus ¢ BOKHHMA
PAcTBOpPAMM IVIHKOJie# TOKCHUHOCTh yMEHBmAeTCHA OO CDABHeHmO ¢ Aeii-
CTBMEM B YNCTOM Bume.

llpw OTP3RTEHAN IVMKOJNAMM HeOOXORMMO elje B OPOMHCIOBHX YC—
JIOBUSAX OKA3ATE NEPBYD NOMOME: BH3BATH DBOTY, GOUABHO [IPOMHTH
KEeXIYOOK BONOM WM HaCHueHHHM pPacTBODOM MATHeBOH CONH. Jiig Cope-
OH ¢ AmIO30M DeROMeHNyeTcs OCWIBHO IMTH CODROMM BAR IDYTYD We-
JOYHYD BOAY, S%-Hult pacTBOP MNETHEBOH CONH; HEOUXONEMH IOKOM,
corpepaHMe Tena (DOCTPEJNABMEIG HANC OGIOXATE I'DEIKAMH),

K mepam nperynpexleHya Opr padoTe C IVIMKOJIAMU OTHOCATCH:
nonpoGHOe O3HAROMIEHHe OCCAYEMBAKWEI'C NEPCOHANA C ONACHOCTHN
apuemMa BHYTpPS, NpefocTeperalmye HAINMCK, NOXPOCHHE HHCTPYKUMEA
o padoTe G KamgHM A3 MHTECMTODOR, HALIeRAlle XpaHeHEe, TpaHC—
OOPTHPOBKA # T.H,

74



TIABA Il CIHOCOHRM COHPAUEHMf PACXOIIA VHIVIBATOPOB
ITP¥ BFOPBEE C TWIPATAMA

§ I, Homgepmanye GesSTHADPATHOTO pexEMA padOTH CKBaxWH,

Mipexne, 4eM ODRHUMATH DEmeRMe O BHOODE TOX WIX MHHX CPeNcTB
Gopelh ¢ TREpaTOOGDA30BAHMEM B CKBAXMHE, ClefyeT yOOCTOBEDUTHLCS,
970 THAPATH OyLYyT OCD230BHBATHECS B CKBaxdHe IPH BCEX peXAMAX.

B pame cayvaes HasHadeHWE HEKOTODOTO ONTVMMAJBHOTO NeGHTA CEBA-

EHH, [IDE KOTOpOM ycTheBasd TeMuoeparypa rasa GyldeT MAKCEMAJBHOI,

NO3BOJAT OTKA3aThCH OT HENPEePHBHOTO BROXA MHIMOYTOpPA B CKBAXHHH
¥ maeftby, 97O 3EATUTENEBHO COKPATAT eI'0 pacxon.

CymecTBOBaHME TAKOT'O ONTHMANBHOTO DexyMa OCBACHAETCH TeM,
9T0 OpH JNBREGHEMM ra’a IO CTBONY CRBAXWHH IOHMXSHEe TeMOepaTypH
3a C7eT TENAoOOMeHa CO CTeHKAME CKBAaxWHH IDM yBeJHUeHMH NeCETa
OyzZer ymeHBDATHOH, B TO BDEMA KAX CHUZEHME TeMIEDATyDH 3a cder
npoccenr—abperTa ¥ paCoTH IIONEEMA C YBeJUYCHHMEM NeCHTa pPacTeT.
[loCKOABKY TPOLECCH TenAoolMeHa MIDART PENADEYD DAJE OPH MAJHX
ZeGETax, a nps GoabmMX Jedmrax (¥ CJAeXOBATEAbHO CONBIEX Hempec
CHAX) NpeBaiupyeT DPONEcC IpoCCeqEpOBaHMdA, XPABAA 33BACEMOCTH
ycreeso TeMmeparypH OT HeOWTa& MMeeT MAKCEMYM IDM HEROTODOM
CpefineM 3HAYeHMK AednTa.

Hanpumep, Ha pUC., 29 NpwBeleHa 3a4BHCHMMOCTDL YCTHEBOR Temme—
paTypu or medETa IaA pasBenoqnoid creaxmHH ¥© 5 Cpense-Buawiicko~
TO T420KOHNEHCATHOI'0 MECTOPORLERMA, M3 KOTODOIO BHAEO, 4TO TOJE-
KO B CPABHUTEJHEO Y3KOM JnanasoHe ReCHTOB or 700 mo 900 THC. M3,/
/CYT. WMeeT MeCTO "GeSTHADATHHI" DexMM, DPM KOTOPOM OIACHOCTH

06pasoBanug IMEPATOB B GTBOJNE CKBAXUHH CBOZMTCA K MUNKMMyMY.

Kpusag I Ha 9TOM DHCYHKe OpeJcTaBIdeT PACHYeTHHE SHAUEHEA
JCTHEBO# TeMIepaTypH OT MeOHTa HA MOMEHT MCIHTAHUA, HONCYATAH-
HHe N[O MEeTOIMKe, WM3JOKEHHOH BHINE, & TOUKE 0GO3HAYAT SKCOEPH—
MeHTaIbHHE SHAYEHWA, MONYYEHHHe B NPONECCe MCIHTARKMA CKBAXAHH
padoramramz CSHPR .

B HeKOTOPHX CAY4YAAX SKCIEepPMMEHTH HOKA3BNBAKNT HEelpPepHBHOE
yeeamduerwe LY ¢ BospacTammem ordopa, HO 3TO TOBODMT JENE O
TOM, ¥TO B IIPOIECCE MCOXENOBAKmMA MAKCHEMYM TeMIepaTypH He Owx
NOCTEI'HYT E CHMRCHHE yCThemodl TeMuepaTyps npomaociiner npE Conee
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Prc., 29, Onpeneierme Ce3TENPATHOTO PEXuMA DAaGOTH CKPAXWUH.
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BHCOKHX Ienpecciiax. OQHAKC Takoif xapaxTep KPMBOH IpuBes MHOTUX
TIPOMHCHOBHX DACOTHEKOB K yOeRNEHMO, 9TO IJIA NpeNyIpexIeHUs BO3-
MOXROCTH OODasSOBAHUA THAPATOB B CTBOJE CKBANMMH HEOOXONMMO MOX—
JemuBAT, MAKCHMAJABHHI HeCHT. B pesynsTaTe 3TOTO 3alayRLeHMA
upON3OIIC HEMAJO CJAYY4EB 3aKYNODKE CKBAXMH IHAPATAME B OpouHecce
HX OOpOGOBAHMA.

Iina onpeneseHun yocnosult GeaTHEpaATHOTO pesyMa D2COTH CHBA-
RAHN HeoOXOIumoO ONDeXeANTE W3MEHEHNe RaBleHns Pg U TeMliepary-
™ tg Ho yCThE CKBAXWHH B 3aBHCEMOCTH OT Xedura, lameHeHwe mabB-
JIeHMA Ha yCThe OT AeCMTA OONYHO moayuaeTcs B NpoLecce mcciaexopa-
HYfl CEBARWAH, HO MOXET OWTH HallfeHO M pacyeTHHM OyTeM, 3aBUCU-—
MOCTB ig OT HeCHTA CHBARUHN ODUXONATCA ONpeNelATh pacdeToM,

TaK KaKk Ope Cojiee WIH MEHee JLIMTeJHHOH SHCIIyarTallll CKBaXUHH
yoTheBadg TeMIepaTypa B pesyapTaTe HEKOTODPOrO Nporpesa DOPHHX
TOPOJl, OKDPYRAMGLX CTBOJ CKBAXMHH, GyNeT SHAYATENLHO OTIKMIATHCH
or t ¥ 33aMEepPeHHOX B IepBHe YacH padoTH CKBaXMHH,

Oopexeserye 30HH Ce3THIPATHHX DeXEMOB IPOWSBONUTCA I'paju-—
JeCKRUM OyTeM, INA YETO CTPOSICH rpabuke 3aBECHMOCTH Pg n t y
or nedmra (cM.pMc.29). Tlocse 9TOMO IPOAIBONUTCA NEPEHOC 3HaUe-
HRA yCTHEBOTO JABJICHHS HA OCh, NADANIENLHY® OCH JeCUTOB, 3aKJIN-
Yasd TeM CaMEM KPUBYD 34BHCUMOCTH '&g or § B cmeremy roopmmsar
"HmarneRne-TeMpmeparypa”. B aroll cUcTeMe KOOpDIMHAT CTDOMTCA KpU—
Baf 3aBUCHMOCTE TEMIEDATYDH Hadaja IEApaToo0pa3oBaHus rasa
JIAEHOTC COCTABa OT IABJGHUA.

Eenm nuEMA yCThEBO# TemuepaTypH NepeceKaeTCH ¢ KPHBOH Tem-
OepaTypH Havajsa TUApPATOOdpA3OBaHKI, TO B TO4YKax, IfNe 3Ta JUHUA
HPOXOIAT HUxE JHHUM ¥ , ofpasocpanme THIDATOB B CTBOJNE CKBa-
FUHH IPOUCXONMTHL He Oyner. Ilpd SKCIAyaTAuMM MECTODOXICHUA cle-
IyeT MO BOBMORHOCTM HABHAYATH NEeOUTH CKBA®UH, HAxoXAmmecH B 00—
NAcTH Ce3THAPATHHX DEXIMOB. JTO DE3KO YMEHBEMT BOBMOXHOCTH 00—
Pa30BaHAA THLPATHHX NPOCOK B CTBOJNE CKBAaXMHH, TaK Kak OOCAETHHE
MOTyT 0Gpa3OBHBATHCA JAEL OpN CAy4YalHHX OTHIOHEHMAX OT DOEMMA
BA¥ ODM OCTAHOPKE CKBARUMHH, 4TO B CBON Ovepexs MOBBOAWT 3Ha4m-
TENRHO COKPATATH DACXON MHIMOMTODE (WAZ TOWIMRA B Crydae NOpH-
MeHeHNA Te[MUYeCKUX METOJOB) Ha NpeNympexAeHEe IuApaToodpasopa-
HMA.
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§ 2. NMommepmanwe OCe3IMIPATHOTO pexmMa padoTH mAei(oB.

Ecau TemmepaTypa ra3a Ha YCThe CKBAXWHH HOJICPEMBAETCA BH—
me TeMOepaTypd Havaxa TEJpaTooCpasoBaHMA, TO HMEeTCS BOBMOXHOCTE
n30exaTh 00pa3’0BaHAA TUAPATOB He TONBKO B CTBOJNAX CKBAXWH, HO
TaKke HA HEeKOTOpOM y4acTKe maeiipa. Paccrosigme, IpH KOTOPOM IO~
lia¥ya rasa Ha cOopHER NYHKT He OyZET OGJIORHATHCH IMIpaToOosDa30-
BaHMEM, MOXET ONTH ONpeleNeH0 NYyTeM pacieTa DRCODENeNeHEA TeM-
IepaTypd 0O JJRHe miefifa B 3aBHCAMOCTE OT JelHTA CKBaxmd OO
gopuyae B.T.lUyxosa (cM. § 2, ra.I).

Hanpmmep, B Talimue 14 OpUBeneKO pacdeTHOe A3MEHCHHE TEM-~
gepaTypH Tasa no mieidy » 3aBECUMOCTM OT AeCATA T'a3a M TOMMEHH
TEILION3OJAMN, Pacderd Oy ODpoBexeHH MO M3AOXKEHHOR BHmE MeTO—
JUKe RN YCJOBUH HaseMHol Iporzagkd mireldor Ha Memsexbe—Hummu—
croM mecropoxieHuE [I4] . B oTEx pacueTax TeMueparypa BO3AyXa
OPAHMMANACE DABHOHR MAHYC 50°C, CROpocTs BeTpa - 6 M/cex, mpa
3TOM KOYPPUOMEHT TEMIOOTIAYA OT HETELIONSOJMPOBAHHOTO miaelida
cocrasmn ~ I7 xzca.m/m‘eqac.rpazz.

Conocrasidd TemiepaTypy ¥ Lamierue B mneidpe ¢ remmepaTy-
poit ¥ IaBAeHMEM Havaja THApPATOOCpDASOBaHWA MORHO NOKA3aTh, 4TO
OpH OTCYTCTBMM Temtonzoamimu mwieiba ranparooCpazOpaHue B HEM
BO3MOXKHO H2 paccTosHu# 800 M oT yCThA CKBAXMHH ODR IeCHTe
3 wnm.m2/cyr. llpu LeGure 2 MIH.MS/CYTHE 5TO PACCTOSHW® COCTABHT
500 m, a mpn I m.ma/cymn — menpme 400 M. Takum odpasom, Hpo-
KI2OKa HeTeIJIOM3OJMPOBAHHHX IIedfoB IV npweefeT K HeOGXOIZMMOC-
TH [OLAYM B HHX KMHTHOHTODA THIpaToo0pasoBaHEA, WM K COKPSMEHHD
nnuHH mrefhos no 400 - 500 M, 9TO ABHO HENOCTATOWYHO, YTOGH M3—
GeraTe M3JMUHel} CTDYNNMPOBAHHOCTH SKCIAYATAIAOHHHX CKBAXVH, KO-
TOpPa2A MOXeT NOBNEeYEL 32 COGOH PesSKyD HEDABHOMEDHOCTE OTPaGOTKY
3aeRu.

B TO ®& BpeMs H2a yCTEe CKBAXNH HMEETCS 3amac TeMlepaTypi
8-12°, 4TO NO3BOMAEI OTKAZATLCH OT NPUMEHEHAMT MHTHCUTODOB B
T330CGODHHEX miaeliax Ipw YC/JAOBHE UX TelIOH3OJIALMH,

Tennosan M3ouauas mreidos B ycuaopuax Cepepa AQIXHa o6ec—
nedwsaTh KOppuImeHT Temmolnepenadu nopanka I-1,5 ma.n;/m‘a'{.oc,
oGJanaTh KOCTATOYHO BHCOKOH MeXaHMYECKOR MpOdYHOCTHY M MEHUMAIB-
HOJ TUTPOCKOIMTHOCTED., ITHM TPECGOBAHMAM YHOBIETBODART TAK HA3H-
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Baemye BCHEHSHHHE MIACTMACCH, WMeniEe CTPYKTYDy TBeDIOH IeHH ¢
U3OJUPOBAHRNMA ADYT OT npyra S4elikaMu - OEHOILIACTH.

B ratGamne 15 npmBeneHH (N3nKo-MeXaHMYeCKHe CBORCTBA HEKO-
TODHX OTEYEeCTBEeHHHX NEHOMJIACTOB, NDUTONHHX IIA TelIoN3OJIALHA
TPyCGONPOBONOE. HawnyummMu cBoficTBaMZ IUIA NDMMEHSHES HA IPOMHCJAX
onanamT NMeBonoAUypeTaHy mapox IIIV-3 u IMY-9H.

Tadmama I5
TlorazaToan Teronzact
JUINEDS y-3x ny-1or 9oFI-I
Kagymaacad IMIOTHOCTE,KT/M° 50-70  50-80 100 40-60
Ipezen MPOYHOCTH HpH
cxaTHu, KI'/cmg,ne MeHee 2 2 8 0,5
[Ipegesr ODPOYAOCTH NpU CTa-
Trdecrom marude, KIYom©,
He MeHee 4 5 - -
Juneitnasn Tenmega'rypnaﬂ
ycange opr 6500 za 24 ya-
ca, / He Coxee 1 I 0,3 -
Bonogomouxemae 3a 24 d4aca,
xI/M”, He Golee 0,3 0,2 0,1 25% no
BECY
TopoiecThb Camoza- Camosza- Topur TopmT
TyXap- PyXan0-
it
KoabbrmmenT Temgnponog—
HOCTH, KKAN/M.4Y.°C,He Oo-
Jaee 0,05 0,035 0,027 0,04
TemtiepaTypa pasMdAT4eHnd,
9, He menee 75 70 150 -

Ina NMenpexpe-HHAMHCKOTO MECTODOXIEHMS B KaueCTBe NDEMeDa
paccHMTaHO paclpefeleHue TeMIEDATYPH Tas& N0 WIe#dy B 3aPuch-
MOCTHM OT TOJU{THH NMEeRONCMUYPeTRHOBON TemmomsonAmn (mapxe IIY-3m)
¥ peduTa CKBamMH. CONOCTABIEHNe TepMONRHAMAIECKEX YCAOBWA B maed-
e ¢ Temmeparypolt m NaBREHEEM HAYANA I'HAPATOOOPA30BAHHA HOSBO-
J4eT ONPelennTh TOMMHY TeIVIOA3ONAIHMHA, ofecmevuprsaminefl GesTHApaT—
HHff pexmM pacorH mieiiba B 3aBMCEMOCTY OT €TI0 AIMHH Op¥ PAR3JIAYHHX

nedrTax. Taxkad 3aBacUMOCTH NIOKasaHa Ha puc. 30.
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s pucyHKa clenyer, YTO AIA OarapeiiHOrO pACIOAOREHUI CKBa-
®H, [IPAHATOrO [O IPOSKTY OMHTHO-TIPOMHUUIEHROM SKCILIyaTargy
lerBexpe~HHIMHCKOTO MECTODOREEHN:I, ODM cpenHeM LeCuTe CEBAXUH
3 M.}m.ms/cy'rm cnoff NeHONONMYDETAHOROH M3OIAIMM TQMUHHON BeCero
0,5 cM cMoxeT ofdecmewATH Ge3TWIPATHHE pexum padoTH mieipoB mpu
X JauHe 7 KM, OfHaKo, yUMTHBad, 49TO OTACAGHHE CKBAXUHH MOLYT
padoraTs ¢ vempmaM medmrom (mo I mmE.M/cyrku), a Take AEA MO-
JyYeHns1 3alaca TeMIEeDATYDH,TeIION30NAIMn mwieitba Dpi raKo#l ero
mnde cnejyeT NPHHATE pasHoft I,5 GM, T.e. oecmeurts ROIPHHAIM—
eHT TeIIOnepeNaw He Bume 2,5 I{KaJI/M"’ 4,°C, lIpn yBemsuewm min-
HH ILefipa [0 3 KM TOMMHA TeIIOM3ONAIMA IWeADOB HONRHA OHTH JO-
Belexa xo 2,5 cM, T.e. Ro3DPWIMERT TelomepefAadM He NONReH Ipe-
pumary 1,3 Kkar/moaC.

JAa npenBapuTeNBHOE OLSHHKA SKOHOMUYecKOd ofpeKTEBROCTH
TEIVIOW30JAIMYA LAekpOB ORI MONCWHMTAH pACXON NOMEYypeTana LId Tel-
JICH30NAIME Mielipop, oCecHeuwpammsl Ce3TMAPATHHE DeXuM ¥X DaGOTH
(npn MUHMMANEBHOM TeMIepaType BOSIYXA -~ 50°C), a Tarxe pacxol Me—
TAHONA B 3IABUCAMOCTH OT TeMIEPATYDH M NasieHWA B mIeitbe (mpm
CcpeliHeil TeMIepaType XOJOIOHHX MECAUeB Ioja -20%).

3Has TONOBOH pPacXOX MeTAHQNA ¥ PACXOH NEHONOIMYDSTAHE HA
H30JAIMP, MOXHO ODHeHTHPOBOYHO OLIGHHTE 2KOHOMEAYECKyD sdhdexTun-
HOCTE GOPBOH C THIDATAME OSTUMK MeToNaMé. PeaylbTaTH CONOCTARIG-
HYA OpyeeneHH Ha puc.3l. Ilpg 9TOM CTOMMOCTE MeTaHOJA NpUHUMAIACH
pasHoit 103 pyS./T, UeHa meHomoamyperasa - 3,8 pyS./ kT (cromMocTh

JNOCTABKY MeTaHON4 Ha OPOMHCEJ M HaHeCeHWs TeIIOU3ONAINME Ha
HOBEDXHOCTb TPYyS He YINTHBANACE).

TourRKM NMepecedeHNs KDABHX CTOAMOCTH TOROBOX HODMH MeTaHana
¥ DACXONOB Ha TeAOM3OAUDPYDEMA MaTepWan NOKA3ZHBADT LpENEABHYD
JUUHYy muteitba, npd KOTOPOM eTo CTOMMOCTD OKYNAeTCHA yXe B NepBHE
TON sKcomyaramun. Tax, mpy geSure T MuH.MS/cyTRe IamHa maelpa
COCTABAT 2,8 KM, ODE 2 MIH,M°/CyTKA — 5,1 ®wa, a opu meddre
3 MAH.M3/CyTEE OKONO 7,5 KM, T.S. IpA OOJBEMX HeduTax TEeIIOH30-—
ATME mwIeliPoB BHIONHA EI1d UDEIYNDERMEHAT TMIpATOOGDAROBAHMA IpH
c0ope Tasa He TOABKO Npm daTapeifiHOM pPasMemeHuM CKBAXMH, HO ¥ B
CIy4de DasMelleHysa ux U0 DABHOMeDHOR ceTKe.

PacueTH NOKA3WBANT, YTO Oopeda ¢ THAPRTAMM C IOMONED TeILIO-
V30JAIMN WIeHid0oB NepCHeKTUBHA ¥ KOHKYDEHTHOCIOCOOHA 110 CDABHEHUD

82



14

/ / /

g 50 Q= dnrss.in Y egyernw / L2 / =3 /
:
e A0 / / /
2
]
I
L&)
20 |
@4 m3 feymus
0
| T T T T T
z { 2 3 ] 5 1 7 8 g

Jxxea maedda, EM

Puc.31.00n0CcTaRNe e 32TPAT HA Gopgij C TPRApaTaMu Temsowsosiumed ¥ meTanosom 1,2 u 3 - nedmT
cooTBeTCTBERHO [,2 W 3MIH.M°/C/TEY; CTOMMOCTR TOROBOTQ pacxofla MeTaHOJNa Ha
0 CKRag#Hy; ——-——-CTOMMOCTH MEHOMONUYDETAHE UTI TEIMOU3OMIIMK mIekba,



¢ BBOJOM MHIMOHTODOB.

Taxmv 00pasoM, BHOOD ONTHMANBHHX XeCHTOB CKBAEMH H TEILIO-
N30T meﬁ@oxa MOTYT HO3BOMEATE HOYTH IONHOCTBI OTRASATLCA OT
MCOONS30BAHKA MHIACUTODOB THApaTooCpasobaHnd. TeM He MeHee,nId
GopeCH ¢ IEApaTOOCpa20BaHMeM B CKBaxmHax W mieidax npu Beaxoro
polla OTRICHSHEAX OT pexuMa, a Takke B OycKoBol Nepwon mocae oc-
TAHOBOK CKBARHE CIeINye?T HCIONB3OBATL MerTaHOX. A S5TOTO K yCTHD
xarnoil CRBaxWHH JOMXHH OHTH OPOJORESHH MHIUGHTODONDOBONH IHAMET-
pom 1-1t 2", B KOHIE ROTOTHX CJIeXyeT ODeAyCMOTDETH YCTAHOBKY 00~
PATHHX KaadanoB, Ha cCODHHX OYHKTAX HeOCXOIMMO IOPeLyCMOTDeTDH
eMKOCTU IS XpaHeHHA HETACETODE, A& TAKXEe NO3HPOBOYHHE HACOCH X
pacupefieMTEIbHRE YCTPOACTBA HAA DOXAIM METEHOMA B CKBEXHHY.

BAKINFEHVE

B npennaraemoit "HHCTDYKIEE" HOXPOCHO OCBEMEHH MeTONH GOpE—
04 ¢ rEqpaTeoC0pasoBanneM, HamdoNee NHPOKO NDMMEHADMPECHS HA OTe—
9YeCTBEHHNX TA30BHX Npomucaax. [lesHit pAR HOBHX METONOB, HAXORA-
HXCA B CTAINZ ONHTHO~IDOMHUUICHHHX HCIHTaHMA, WAE paspadarTHBae—
MHX B JaCOpATOpMAX HHCTUTYTOB, He BOMIX B HACTOANY®D WHCTDYE-
0.

K TaruM MeTomaM OTHOCHTCS, B HY2OTHOCTH, NONOTPER rasa Ha
3a00e ¥ Ha yoThe CKBARWH, DPeTeHepPAllid MeTaHoXa Ha IPOMHCIe, AC—
NoJIB30BaHKe KOMOHRWPOBAHEHX MHIZGETOPOB (CMeCh MeTaHOMa ¢ XJIO-
PRCTHM KaJbIlieM, CMeCh MeTAHON2 ¢ DPACCOMLHHMA NRACTOBHMA BOJAMM
o T.X.), UDAMEHEHHe [OCTOSHHHX ¥ BDEMEHEHX IMAPOPOCHHX MOKDH-
TRR JUIA OpefOTBPAICHHS IDAIUIAHNA I'MAPATOR K OOBEDXHOCTE Tpyo B
HEROTOPHE IPyTEE MeTONH, HENONHO OCBEeMeHH BOHPOCH TEINONSOJIIIER
mreifoB M Ia30npOMHCNIOBOTO OGODPYNOBAHHA B YACTE BHOOpA MATePHA-
JIOB ¥ TEXHOMOTIMM HAHECEHWA NORPHTHM, BONPOCH 3aKAYKE METAHOXA B
mMIacT Op¥ BO3MOXHOCTH TELDATOOCpA3OBaHKA B NpwsadolHolt aoHe,BO-
OPOCH ODeBAMTEISHOTO IPOTPeBa CTEHOK CKBAMMHH R AD.

o Mepe cOBepWEHCTBOBAHMA JTHX B LDPYIHX METOIOB, a TaKxe
HAROILTeHMD IPOMHCIOBOTO OINTA, OYAYyTr BHIYHEHH HOBHE WHCTDYKTHE-
HHe MaTe[MaaH, ofolmammye BCE HOBOE K NEpeloBOE B OTeUeCTBeHROR
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E 3apyCexHoil TexHMKS M TEXHOJOTMM NMPeNyNpexneHHA ¥ OODPBOH ¢
TERPATOOCpA3OBAHAEM NIPE XoCH4e ® cdope rasa.
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