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PYROBOJMY JIOKYMEHT
T'ROZOTO-TEXROROTWIECKHE MCCAREOBAMS]
B [IPOECCE BYPRHHA
PR 39-0I47716-102-87 Esou{rca SNeJELIS

Cpox BBezeHms ycramonaed c 0I1.07.1987 r.
Cpor xeficremsa mo 0I.07.I1990 r,

HocTosmut HOKYMOHT DETASMOHTEDYeT BODEROK cdopa X odpadorx
XBPODMAINK, CHOCOCH ONCPATHBHOTO PEmEHEA I'oCACTNSACENX N TEXNORO-
THYECKHX SAEAY IPH IE0AOrO-TeXHONOTNYOCKNY MccXexopemmuax (')
CKBEXEH B Iponecce NX OypemEa. OH HpeAHASHAYOR NAS IIDNMOHSHRA
naprrau® ITH reofmsEueckHX HpemApRATEE, FOOJOTNISCKIME X TOXHO-
JIOTHYECKHMA cayxCamy CyPOBMX HpemupmarTiil, a T4KEe EPOGKTHEME N
HEyIHO-ACCAOEIBATOALCKAMY OpraEnsammass Muarefrenpoma.

PyroBozcTBO paspadoTaHo B& OCHOBE BPOMOHHNX MBTONNYSCKNMX
yrasanult "TeXHOJOTHS KOMILIGKCHHX CEBAXRHHHX NMCCAenoBaEmf DO BHB~
JeEHD ¥ ONGHEe MPONYKTEBHHX ILIACTOB B Ipomecce Oyperms” (BEifned-
TenpoMreofrsura, 1979) ¥ "T'e0A0rO-TeXROAOTEYECKEE KOHTPOAL B IpO-
necce Oypenna" (BAMHedrenpomreofmsEra, 1982) ¢ yYeTOM HAKOLAGH-
HOTO 38 HCTEKUMe I'OIH OmHTa S(PeRTHBHOI'O DEMOHNSA IeONOTNISCKAX M
TEXHOJOTHIGCKEX 38187, FOCTREOHRE B TOXHEKe M TEXHOJAOTEN CypeHHA
¥ HCCASROBAHMA CKBAXHH, NPOIAOXOHHE B samMeqaHm# I'6OJOYEYeCKEX,
OypOBHX B TeOfH3SHYeCKMX HODONIPRATHE.,

CodnnpeHMe HACTOAMOro NOKYMSHTa 00ASaresbHO IAA BCeX reodm-—
3HYeCKHX ¥ OypOBHX HperupmATH# M oprazMsamuft MumHedTempoma.

B paspaGoTke MeTOIMYSGCKOIO DYROBOHCTBA IPHHHMAJM YIACTHS
B.U.Iopraos (BHMMredrenpomreodmsura), I.M.UYexanun, B.A.ToxoBEH
(Tpecr CaparoBHodrereofusura), 3.E.JlykesHoB, B.d.Antpomos (Yupas-
JNeHRre 3BancmOnefrereodmsnka), I'.J.CyxorocoB, B.M.Kosios (Boaro-
TpanHEANEEeTh ) .

I. OHIME IIOJOREHAA

llens reonoTO-TEXHOJIOTAYSCKEX HCCJGAOBAHHR COCTORT B OIepa-
TRBHOM M3YYOHHR TEOJNOIMYECROTO CTPOSHAS PA3pesa CRBAXHH, BHABJO~
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HEM B OIEHKG NPONYKTHBHHX INACTCH, NOBHIGHEM KAYECTBa IPOBOIRM H
COKpANeHAR IMKIA CTDOHMTEJIBCTBA CKBAXHH HA OCHOBO HOJydaemo# B
oponecce GYpeHHEA I'eoJoro-reoxwmuayeckoff, reofmsmueckoit m TexHoNO-
TRYeCKO# mHfopManum. JocTHEeHWMe 3TOH IeJM B COOTBETCTBAM C

PI| 39-4-I10I-84 "loJsoxeHHe O CAYRGe I'€0JOTO-TEXHOJOTMIOCKHEX HC-
cnenoBaHR? CKBaxHE B mponecce Oypenma (I'TH)" odecmeumBaercsa Iy-
TeM ONepaTEBHEO# peasmsaimm Oyposoft spmramoft pexomeHmammit, BHIa-
BaeMHX Ha CKBamAHe mepcoHajoM naptmm ITH, a Takme ¥CHOJB30BaHEEM
nosiygenHo# mHPoOPMaruME OPH IPOEOKTHPOBAHEA CTPOHTENBCTBA OYEPSNHHX
CKBaxHH.

B fyuxman naprrr I'TY BXOAMT HenpepHBHHE B npomecce OypeHHs
céop, amaxma @ o6padoTKa MHPOpMAalMM O mIame, KepHe, IapameTpax
SypoBOT'O pacTBOpa M pexEMe CypeHmdA; ONepaTHBHAaA IpeIBapHATeNbHAA
o0padoTHa reofMsuIeckofl B TEIPOIMAAMEYSCKO} MHJODMALME O ODOXYK~
THBHHX RJE NOPCHOKTHMBHHX O0BOKTax; BHIaua dyposo# OpETame, reo-
Joreyeckod » TexHomoruyecko# cuyxdaM CypOBHX NpemupHATHE DeKOMeH—
naurl, HOOCXOIAMHX A ONEPATHBHOTO BHABJIGHWSI NEPCIEKTHBHHX Ha
HeTh ¥ a3 00bEKTOB K ONTEMAJHHOE NPOBONKA CKBAXHMH B CJORHHX
TOPHO-T'EOJIOTHUSCKUX YCJIOBRAX.

3aramm, pemaemue Haprmama I'TH, mompasyenanTcA HA T'eOJOTH-
YecKAe M TOXHOJOIMYeCKEe., K I'@0JNOTMYOCKHM 3amayaM OTHOCATCA:

- JATOJOrO~CTpaTArpafHYecKoe pAacUNeHeHMe Da3pesa;

- BHIGJIOHA® KOJUIGKTODOB K OHeHKA HX CBOACTB;

- BHABJEGHM® B paspese HedTEerasoHOCHHX HIH NepCIeKTHBHHX
ILEACTOB ¥ MpenBapuTesbHAsA ONeHKE WX HMDOXYKTHBHOCTH.

K TOXHOZOTHUSCKEM 3213a%aM OTHOCATCA:

- npexnynpexneHme anapa#t B ocyoxHeHM#E B npomecce CypeHMA;

~ ONTHMM3ANMSA DeXUMHHX IDapaMeTpoB OypeHHA.H OTPaCOTKH IOJOT;

- pacdeT naBieHm#t B CKBax#He ¥ OIPHKA IUIACTOBHX, HOPOBHX
naBxeHmit.

O6nacTs mpmMeHeHns I'TH BrIDUAaeT HCCIENOBaHMe® NOMCKOBHX,pDas-
BONOYHHX, BKCIUIyATANMOHRHX, ONOPHO-IAPAMETDMYECKAX H ONOPHO-TEX-—
HOJIOTHIOCKHX CRBaxmH. CorwacHo Pl 39-4-1063-84 "TmmoBHe B 006A3a-
TONbHHO KOMILIGKCH reOf#3EYeCKEX HccieloBanMii NOMCKOBHX, DasBenod—
HHX ¥ 3KCIUIyaTAUMOHHHX CKBax#H, CypAIMXCA Ha Herh M ras™ reojo-
TO-TOXHOJOTHYOCEME HCCAONOBAHAA BXOUAT B COCTAB OCA3aTEJNBHHX KOM-
IIEKCOB H NOFJNOXAT Ge3yCJHOBHOMY BHIOJHEHMD B MEPCHOKTUBHHX AHTED-
Bajax BCOX NOMCROBHX CKBaXWH ¥ NEepBHX 2-3 PasBONOYHHX CKBAXMH Ha
raxnofft wiomanm. Ipn HEBHIONHORME STHX HCCJIGNOBAHM IO BEHe 3aKa3~
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YHEAa IeofM3MI6CKOe IPENNDRATES HE MOXST IapaHTEDOBATH ONHOSHAYHOS
pemleHde 3a74Y N0 BHABAGHED M OUOMKe NPOXYKTEBHHX [AACTOB B paspe~
38X H3yuAeMHX cKBaxHA. [0 xeJamwh 3arasuMka I'TH MOIyT BHRNOAHATHCS
00 BCeMy paspesy M 8 COXNbEEM THCAS PA3BEXOYEHX CKBAXHH.

B onopEO-IAPAMETPEYSCKEX R OIOPHO-TOXHOMOI'MYOCKNX CKBAXNEAX
TEoJOTO~TEXHOJOTHISCREE HCCHSINOBAHRA HPOBONATCH C YUOTOM
Pl 39-3-679-82 "Meronmmuecroe DyROBOACTEO IO ONDeXeAGHED M RCIONb~
S0BaHAD HORasaTexell cBoficTs ITOpHHX HOpoX B GypeHEA™.

2. TEXHONOTWSA W OPTAHWSAIA MCCIHETOBAHMA

OpperrmBRAx padora mapthit I'TH BOSMOREA XMWE HA OCHOB@ NDHME—
HeHRA DarMoEANBHO# TeXHOJAOrHM cOopa, NOATOTOBKE H OCpa&COTEM ME-
fopmarEr, weTROrO B3amMoneficTBEA ¢ Oyposoll GpETamolf, GYpPOBHM X
TeOfMSKIECKUM TPEXIPRATHOM,

2.1. TexHOJNOTRA KOMILIGKGHOTO N3yUYeHHS paspesa

T'e0s10T0~TOXHONOIAYOCKRS HCCAONOBAHRA ABAANTCA HOOTHOMIOMEM
2JIOMEHTOM KOMIVIOKCA METONOB, HDEMOHSOMHX NAs MSYYeHRT paspesa
CRBAXHHE, NOSTOMy TEXHOMOTHS MCCHONOBAHMR E METepHIpeTalmd NoJydae—
moft mRbopMAIMA MOJXEH GaSHpOBATHCHA HA OCHOBE DAUMOHANBHOTO KOM-
ILIeKCRPOBAHES T'e0XOTO-TEXHOAOIEYECKEX, reofmsmaeckux (IMC) ® rma-
pormHammueckmx (MOT, OIK, IIK) MeToxoB ECCEONOBAHEI B MHTepecax
9(pexTHBEOT'O H ONEPATABHOTO BHABNGHHA NDOAYKTHBHHX IRACTOB C MC-
HoxbsoBanEeM Bcelt mMemmeftca mEfopMarmE. Ha TexHozormyeckofl cxeme
KOMIUIGKCHHX PQOJOTO—-TOXHOJOTHYSCKRAX, I'eOJHSHYGCKEX X IEADONMHAMM-
9eCREX MCCHenoBaHE#t, mpEBeneHHoX Ha pEc, I, mARA mccaenonanuit
THOBTOPASTCA HPE BCKPHTHA Kamioro USPCHEKTHBEOTO OUHOETA X IO3BO~-
JFeT K MOMOHTY LDHHATAA DOmeHEA O cOycke O0CCanHOR KOJOHHH MMOTH
HMCISpIHBAREYD XADAKTEDRCTRKY O EedTerasOBROCHOCTH BOXDHTOTO CKBa-
EHHOH! paspesé. B 3aBHCEMOCTH OT OCOGeHHOCTefl I'@0JOI'MYSCKOIO CTPOO~
HHA, CTENeHH M3YYEHHOCTE pa3spe3a, yCnoBHE OypeHMs MOIYT NPHMORATE-
cA pasiMuHHe BAPRAHTH KOMIUIGKCHDOB&HEA I'TH, I'MC m MOT (radx. I).

InapHHE CMHCJA pacCMaTpHBAeMOR TOXHOMOTHM KOMIIEXCHOI'0 N3ydYe-—
HAA paspe3a. CBOFETCA K Dealusauud INBYX IPAHIRIMAABHHX NONOROHMME:

- BpOMA HOCTYILIOHAA I'eoJOTRIecROX CAyxCe ONepPATNBHHX DEKO—~
MeHpamuli ¥ IPeABApHTeNBRO 06pacoTaHBoft MEODMAIMA XORXHO OHTH
CHHXDOHH3EDOBAHO C DeaAbHHM IPONeCCOM BHABIGHMA § QUOHKA ODOXYR~
THBHHX IJIaCTOB B OTEDHTOM CTBOJS;

2-5033
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Prc. I. TexHOMOTHYOCRAA CXeMa

=Ieoloro-
TEXHOXOI'HYOCKHS,
reofM3NYeCcKEe X
THIPOIHHAMNYE C~
KHe MOTOIH JOJ-
XHH COCTaBRIATH
OJIEHYD TeXHOI0-
TEYOCKyD IIemb
B3BEMOOCYCIOB~
JeHHNX HCCaeno-
Banrd.

Pegyanra~
TOM KOMIUIERCHHX
HCCJIONOBaHKE B
OTKDHTOM CTBOJ@
KaXJOTO M3 BH-
ABIGHHEHX B IpPO—~
necce OypeHRmd
[OPCIEeKTEBRHX
Ha HodTH OOBEKR~
TOB ROJXHO OHTH
ONpPeNseHH0e
B3aRINYEHHAS

I) mract
OPONYKTHBEHHE,
IPOMHIVIOHHAS
IeHHOCTH yCTa-
HOBJI®E], HOpje~
XBT ACIONTARMD H
RCCHASNOBAHED B
KOJOHHE ;

2) mracr
HONPONYKTHBHNA,

Ha cxewms,
mOCTpAPyDme &
OTAMYHMA TPaAM~-
mHORAOK TexXHO-
JIOT'MA A3Y4YOHHA

KOMIUISKCHOTO R3YYeHRA pPaspesa B Npomecce GYDEHHA. IOPCIEKTEBHOTO
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Tadumua I
BapraHTH TeXHOJOTHYOCKEX CXOM KOMILIEKCHHX HCCJHeloBaHuit
1IePCHeKTHBHEX B HOTEra30HOCHOM OTHOLGHMM yJACTKOB pA3pesa

M YeaoBEA HAcchegnoBaHRTE oGN8 n0BATNBHOCTE
n/n| XapakTepuCTHKA IeDCHEKTHBHOIO OCLEKTa CKBAXHEHHE YCJIOBAS BHIOJHOHAA HCOJSNOBAHER
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rac. 2. TexXBOMOrWYeCREe CXOMH HSYYOHEA
NepCOeXTHBHOTO OCH6KTa NDR H6DEPHBe B OYDORAN:

8 — CYBOCTBYIMASA TOXHOJOTHH; O —~HOBAH ROMIAEKC~
Hadg TOXHOZOIEA.

o0sexta 6es I'TH X noBofl TexHOMOTMR RCCRenoBaEmE (pme. 2), BEEEO
OTCTABSHNS P HOCTYHIOHEE 33aEANTOHEA roOfR3HY6CKOTO NPONNpMATHA
fo pegsyabsratam THC OT MOMGATA NpREATEA T'eONOTNIecKof cxyxdon YEP
pemeEma 00 EATepBare HCHHTaHRE, o BefeT K CHMXeHND S(jeRTHMBHOC-
3 MHT » poSxOMy yDONNUOHMD SaTDaAT BDOMOEE A& MCOLTAHES IXACTOB
B xoxopre, Jocnermee HATAATHO HOKASAHO HA IPEMOPE CKBAXMEH C Tpa-
IMERonRoft TexmOXOrmeit msyweHEs paspesa (pmc. 3). HesdfexrmeHoe
npumererxe TMC, HIOT, rasoBOro KapoTaxa NPEBEJNO K SHAYATOABHHM NO-—
POPAN BPOMOHE HA HCINTaHHA B KOJORRe. Ha mp¥Mepe YCHOMHOTO IpuMe-—
HeuEA HoBOf TeXHOXOYEN M3yuoHMA Daspesa (pmc. 4) BEXEM, YTo NOXY-
qeMNe McUspiupaxwieoft HEPODMOITR O HOJTOIaSOHOCHOCTE paspesa B Opo—
negee JypeHNA IOSBOXNAO CBOCTH K MEHMMYyMY paCoTH N0 HCHHTAHAD
RARCTOP B 060axoBBOf CRBEERHO.

KommrexcHAs TOXHONOTEA IO3BONAET RCKIDYATH IPONYCK NPOIYR-
TUBRHX TXAOTOB, COKPATETH CPOR CTPOXTEABCTEE NOXCKOBO-DAIBENOY-
HMY CKBAXRH 33 CWeT CHMSOHNS O0BORTOB, MCIHTHBAOMHX B KOJIOHHe C
HOOXHOSRATHOR K OEMGOUHOR reofmsmEdeckolt XaparRTepRCTEKOR; SKROHO-
MATH MATEDRANLEEO DOCYPCH 38 CUET COKDANOHAA KOJMYECTBA CRBAXHH,
ARKBAIRPYOMHX IO TEOJNOTHYECKEM UDRURHAM CO CHymeRHOR odcamhoft xo-
XOHHOR; NOBHCETH 2fJeRTHBHOCTD IOONOTOpPA3BENOYHHX DadoT sa cyer

8
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ONepATHBHOTO BHABNGHWA ¥ OMGHKE B IpONScce GYDOHEA NPOXYRTHBHHX
LNACTOB M COKDAHGHBS WACHA CKBAXMH, DAcXOIyeMHX Ha pas3Benxy salle-
EE M MECTODOXIOHRA.

2.2. TRIOBOZ ROMIVIERC I'eOJOTHISCKAX MeTONOB
¥ TeXHOJIOTHA HcclexoBanmit

Jns pemeHRA TeOJOTRYECKHX 33787 NDHMOHAOTCA THHOBOX KOMI-
JeKCc BccaenoBaHmft, BrIDYARUMA MOTOIH H3YYeHHS mJaMs, KepHA,Ipo-
MHBOWHOR B I1acTOBOH XHIKOCTH, HapaMeTpoB Oypexms (radn. 2).

MoToNH, BXONANEe B COCTAR THMIOBHX KOMILIGKCOB, HOILpPA3NeJAnT-
cA Ha ofgsarenpiue (OCHOBHHE) M XNONOJHATeNsHHe. OHM TaKEe IHQ-
JepeHIEPOBAHN IO DOMAEMHM 38NadYaM B BANAM HCCJAeXOBaHE#, TANY IPE-
MeHgeMof IDOMHBOGHON MAIHOCTH.

K o6asaTessAHM OTHeCeH MEHEMAAbHHE HAGop MeTOXOB, odecrnevH-
BapmE B yRa3aHAHX YCJIOBHSAX pelMeHHe TOOJOTHYSCKHX 387aY HA OCHO-
Be AMODEEXCH B T'eOfM3MUOCKEX NPENOPEATAAX COPREHHX TOXHAYeEMEX
cpezcTs. IpopemeHre 3THMA METORAMH MCCAGXOBaHRit monlexmT Cesyc—
JIOBHOMy KCHOJIHOHHP BCEME IeofH3MISCKEMA ODENIDEATHAMA OTDACJH.
JIODOMHATEABHHE METONH HDHMSHARTCS B CJOXRHHX TODHO~T'@0JOTRYeCKEX
YCONOBRAX, ROU'NA 00f3aTeNBHHE KOMILIGKC He odecnewumBaeT adfexTmBHO-
TO pemeHAA OOCTABJGHHHX 3aLa9. HOBHIOJHEHRe MCCISHOBAHRE KaKum—
ARGO METOIOM, BXOLAIMM B 00A3aTeNBHHE KOMILUIEKC, NONYCRaeTcs JMWD
B ECRIDTATONBHHX CIYNAadAX NPH YCJIOBHHM 3aMeHH 6T'0 DaBHOMHDopMATHB-
HHM A3 COCTABA JNONONHUTENBHHX MOTOEOB. IpM HEBHIOJNHGHWH N[O BHHO
8aKA3THKA KAKOTO-AHCO ECCReXOBAHMA 0043aTeJBHOTO KOMILIEKCR, Bo-
Iymero K 3HaUHTeABHOM moTepe EMHfopmamem, cayxda I'TH smpase oTra-
8aTHCH OT PemeHMs COOTBeTCTBymHe# I'eosormyeckoX 3anawn.

B HEOGXOIEMHX CIy4adAX NONYCKAeTCA PACHXDPSHHe 06ASaTeJBHOTO
ROMILIGRCA METONAMH, BXOIZAIMME B COCTAB HOMOJHETEIBRHX. PacHEpeH-
Huft 0CA3aTeJbHNY KOMIUIEKC COIVIACYeTcA ¢ TeofM3MYECKEM TDPecTOM R
yTBepxENaeTCA OOheIMHOAMOM. M3MOHeHMe 06A3aTEJBHOTO KOMILIGRCA B
CBA3H C OCBOGHHOM ¥ BHOIDSHHOM HOBHX, Cojee 3(HJHeKTHBAHX METONOB
HecJlenoBaH¥A OCYHMECTBIAETCH N0 corsiacoBanmp ¢ BHHHedTempomreo—
dusmxoft.

Io THNy OpEMeHSeMO#t NPOMHBOYHOY EMIKOCTHE KOMILIEKCH XHBPHepeH-
IRPYOTCA I CKBAaX®H, CYyDANMXCHS Ha pacTBopax Oes ZodaBor He(drm
(mpecHu TumHRECTHE pactBOp Pe 20,2 Om-M, MAHEpAIN3OBAHHAA HpPO-
MHBOUHAA XEIKOCTH Po < 0,2 OM:M) m pacTBOpPaX, COCTABJEHHHX HA

I0
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OprMeuwaHre. ]~ BccuenoBanua IpOBOIATCH

2 - BRIDYAET I'aSOBHA RapoTax B mpornecce CyDOHES, IOCKE OCTEROBXKH
GYDEeHHA M HOCJe CBAaCHDPOBAHRA CYPOBHM HHCTPYMSHTOM.

3 - OpEMEHANT HPE HEONHO3HAWHOR XapaKTODHCTHRE HacCHmMEHHS ILIACTAa

[0 TA30BOMY KApOTaKy.

o

d o

TOJBKO Ha oCGpa3nax KepEa.

4 - npm GypeHmm nojoTamx TEna MCN mccienoBaHRs He IPOBOAAT,
5 — OPA pagpyMm aMNApaTypH HONycKaeTcA 3aMeHa Ha MKC.
6 - IpH HANMUMH annapaTypH IOOycRaeTCA 3aMeHa Ha fMP.



yraesonoponaof ocRoBe. pPerTEBHOCTE I'TH 0O BHABIOHED HPOXYKTRB-
BHX IEQCTOB B Daspesax, BCKDHBAEGMHX C IDEMoHOHHeM CypOBHX DacTBO-—
poB Ha BedraAHON OCHOBO RN ¢ HOROHTDOANDyeMiME XOCABRAME HOQTH,
PO3RO CHEEAETCA, NOpTOMy OpmMeneRme 'TH B Tax¥X CKBaxMHax HE ra-
DaETEpyeT NOACXHTEABHOTO DOmMOHRS yRasaHrof 3amawx.

Bo BCOX KATETODHAX CKBAXEH I'e0JOTO-TEXHOJOTHYECKHE® HCCIeHO-
BaHNd BHIOOJHADTCA IO BceMy paspesy B macmrade raycra I:500 x B
OepCIeRTEBENX HA Hefrs m ras MHTepBanax WIE H3BECTHHX NPOIYRTHB-
HHX TopHSOHTAX B Macmrabe I1:200. B ToHROcJOMCTOM paspese (Mom-
HOCTH OPOCA0SB MOHee I M) NepCIERTHBHHO AN UDOXYKTHBHHO IODH-
BOHTH MOTYT MCCHONOBATHCHA NOTARBHO B Jolee KPYNROM Macmrade Iiy-
o6re (no I1:50). Hlar XBaHETOBAHHA IO TXyORHe AN 9acToTa ordopa oG-
pasmop mAaMA B RHTODBANAX OCIMX ¥ccaenosaEmft cocraBaseT He Goxee
5 M, a B mATepBANAX JSTAABHHX HccuaenoBaHuft - He Goxee I-2 M. HHTep
TEPBAJH OCHEX M XeTanbHHX Hccienosamm#t I'TH mpenycMaTpuBamTcs B
UPOGRTAX HA CTDOMTEJBCTBO CKBAXHH,

2.3. TrooBoft ROMIIGRC B TOXHOAOTHEA MCCJAEIOBaHEY
OpK pemeHR® 381837 CypSHRA

OnepaTEBHHE TOXHOJOI'MIECKHS HCCIOIOBAHEA MpeXyCMATDABAKNT
¢00p, o6paloTKy ® omepaTHBHNE aHANN3 MHPODMAUEE O XOXe OCHOBHHX
TEXHOJOTNIOCKHX IPONSCCOB CTPORTONBCTBA CKBAEWAH, BHARIGHME OT~
RJIOCHEHAZ OT 387IaHHOTO DEXEMAa, ONPeNeJeHEe HAYalbHHX IpPASHAROB
OCAOXKHGHAR B BOSMOXHNX HpenaBapRiHNX cHTyarmit. [pu 3TOM BHIOJHA-
DTCH HOOOXOZMMH® DACIeTH H BHIANTCH DEROMORIAIME U0 RODMAlA3aIRH
ROHTPOJMPYOMOTO IIpomecca. TumoBoff ROMILIEKC KOHTDOJEDYEMHX Hapa—~
MOTPOB A DASIMYAHX HTANOB CTPOMTEJNLCTBA CKBAXMHN IPOCTaBASH
B Tadn. 3. O0mada cxeMa TOXHOJOTHIOCKMX HccaexopBaHmflt mpeicTaBleHA
Ha pme. 5.

K odazarenbHuEM OTHOCOH MWAWMANBHO HEOOXommMu#t RaGop aBTOMA-—
THYOCKE M3MODSGMHX 11apaMeTpOB, COOTBOTCTBYDIHE KAXNOMy KOHTDOMH-
DPyeMOMy 3TaLly CTDOMTOJHCTBA CKBARMHH ¥ oGecmemBammali pemenne
TEXHONOTHYSCKAX 347849 HA OCHOBO CODHHHNX TOXHHYECRMX CDOICTB.
06asaTeNbHEHE KOMILIEKC HOLNEXAT Ce3YCHOBHOMY BHIIOJHERHD BCOMA I'60-
u3HISCKEMY NPONNPEATEAME OTpacsX. HeBHNOXHeHWe 00g3aTeJbHOTO
KOMIUIQRCA NOUYCKASTCA JHAND B ACKIDYATENBHHX CJIYyYaAX IO COIVaco-
BAHAD C SAKASTMKOM M IODY YCJIOBAE 33MOHH ero paBHOMHHOpMaTHBHHM
napameTpoM. [IapamMeTpH IONOJHMTENBHOTO KOMIUIGKCA DEIMCTDHDYRTCH

I2



Tagumma 3

TANOBOW KOMIVIEKC TEXHONOMMMECKMX  MIMEPEHIWA
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IS NOBHWEHRA SPPORTMBHOCTH HCCJAGNOBAHKE B CAOKHEX IOPHO-TOON0O~
THYSCREX JCJHOBRAX IPX HAANYHE COOTBETCTBYDNMX TOXHHYECKEX
cpencTs. [omoGHEHE RSMEROHNS KOMILIORCE COLAACYRTCR MexNy Treofm-—
SHYOCKEME IDONIPEATHEM ¥ OCBHOIRHOHROM.

TeXHOJOTHYECKN® ECCAeNOBARMS OCYHMOCTBIARTCA IOyTeM BRAIyal:~
HOTO HAGNDISHWA 33 H3MEHOHMEM aBTOMATKYSCKE, 3 HOKOTOPHX M BPydY-
HYD R3MepAesiX NapaMeTpOB, 38 COOTBOTCTBEOM (PakTHYecROro Iporec—
Ca CTPOHTOALCTBA CKBAXEEH IDOGKTHOMY ¥ LHOCHGXYDEOIO AHANRSA HH~
fopmarma.,

Bech TexHOJIOTEYOCKRME IpONecc RCCASNOBAHEA Da3nelNdeTCA Ha
IBe NapaaieibHHe NeNOYKH: ONHA OpeRHONAraeT KOHTPOAL HODMAABRO-
T'0 mpomecca IpPOBONKE CKBAEMHAH 6e3 yrposH aBapmit M ocaoxeoHmif,
BTOpasg BRADYAETCHA TONBRO IDH HANNYNA YyTPOSH TaREX cETyanm#. Ode
UeNOYRE 3aMHESPTCH (ODH yCIOBNE HODMAXMSAINE IOponecca) Ha Ipo—
JNOAXEHAS COOTBETCTEYDREIO STANA CTPOHTENLCTBA CKBAXMHH.

Ecym y4ecTs MHTEHCRBHHI M JaBHROOOpaSHuE XapaxTep IpOTeRa-
HWS TOXHOJNOIHIOCKMX IDONSCCOB, KOTOPHe IPEBOAAT K aBapmaM R Td-
XelHM OCHOXHOHMAM, TO OYeHb BAXHO OG@CHOYHTH GESYCHOBHO® Bsali-
MOTefCTANe ONEDATOPCEOTO cocTaBa maprEe I'TM ¢ GypoBo# Gpmrazok,

2.4, Oprarmsamms pacor

Opraga3amaonBHe Gopa $yBERIEOHEMpOBaHRE CHYECH I'TH ompexe-
aswres Pl 39-4-IT0I-84 "Hoxoxemme 0 CXyXGe I'SOIOTO-~TeXHOXOIE-
YoCKAX KCCISNOBAHME CKBGXEH B Oportecce Oypemes (ITH)™ mr
P 39-4-784-79 “OcHOBHHE yCIOBMS IPOMSBOXCTBA IIPOMECIOBO~ISOfm-
3HYECKEX B HOPOCTPOAOYHO~-B3DHBHHX padoT B HeTAHHX CRBAXMHAX".

Baxnrefimiu ycaopEeM 5¢HeKTRBHOI'C IPEMGHEHNA I'€OJNOTO-TOXHOAO—
TEYECKEAX MCCAONOBAHER ABNASTCA OPraHAS&IMI JeTROrO B3amRMOAeRCTBES
naptax ITH ¢ dypopofk Opmraxoit, reoxormsecxoff X Texmosormiecxol
cxyxGamt YEP, B COOTBOTCTBEE C NsmomoHEeM K PJl 39-4-I110I-84
DOeROMCHXAIMEN T'SOXOTNYOCKOIO XApakTepa, BiuaBaemue nmaprmed I'TH,
ABNANTCA O0CA3ATOJNHHHME NI BHIOXHOEMT 38KASTMKOM, OTMOHRTDH EX
BHIIONHOHNe B IpaBe Juuib rxaBHuil reoxor YEP. K pexomennammam Ireo-
JIOTHYECROTO XapaxKTepa OTHOCATCA: OCTAHOBKA GYDEHKS C IPOLOARO~
HHeM NPOMHBKE IO BHXORa 3adofmwx mopmel CypoBoro pacTBopa X
ama C Deasd yTOYHEHR] HACHEOHHOCTR ¥ JAMTOJIOTEYOCROI'0 COCTABa
3a0oftrof 94acTH CTBOXA CKBAXMHH; yTOUHOHEE IDEIyCMOTPEHRHX I'eo—
JIOTO~TOXHHIECKAM HADANOM RMHTODBA’OB oTOOpa ROpHA, HCIMTAHAA
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mnacros (VIIT), ompodoBanu# (OUK) m xomuierca T'ecUSHISCRAX MC—
cJaenoBaHE# B OTKpHTOM crBovie, JOOHE Cay4Ya?m HeBHIOJHEeHAA OypoBol
éparano¥, COOTBETCTBYDLIEMM coyxsame YPD pemomerzamu#t nmaprmu

TTH, nomneriMe 3a coGoff ABapEM, OCJIOXKHEHMA, MOTEPM MHOOpMAIAR
AJE IIPONYCK IPOLYKTMBHHX ILIACTOR, DaBHO KaK ¥ HELOCTaTO4HO 060~
CHOBaHHHE POKOMEHINAIIAR OOLIexaT NOKYMEHTUDOBAHAK, DA3copy M pac—
CMOTDPEHAD DYROBONCTBOM I'90f@3MIecKOro NpenmpuaTea B YEP ¢ Heasn
ODRHATHY Mep, HACKIDYALUMX NX NOBTODEHHe.

NloJIroTOBKA CKBARWH K MCCJENOBAHMAM HOJKHA OCYWECTBAATHOS
B COOTBOTCTBAM ¢ Pl 3%4~220-79 "TexHmdeckme TpeGOBAHMA Ha HOI-
T'OTOBKY CKBaXRH K NDOBEIGHWN I'€OJIOTO~TOXHOJOTHMIOCKOI'O0  KOHTPOJS
7 OCYmOCTRICHAD I'eOXMMAUYSCKAX, IeOfM3HYSCKAX # TRIPOIMHAMAYECRAX
accsienopasnit B Oypammxcsa ckBaxMHAX".

Lasi mpoBenenrs I'TH GypoBaa ycTaHOBKA IONXHA OHTL CHaCXeHa
CJIeIYRIMM ITODOJHATENBHNM OGODYNOBAHMEM: MeXaHM3MOM LIA Kpellle-
HAg ¥ Oepelycka HENONBHRHOI'O KOHNA TaJoBOI'0 RaHaTa; LeaspaTopoM;
TOJMBOYHOY ©MKOCTED; HpOoTOuHOf eMKOCTBD B EKeno0e Ha BHXOLE H3
CKBaXMHH IJIJ JCTAHOBKY HATUMKOB M3MEDOHMsI IapameTpos OypoBOTO
pacTBopa; DeTyJAEDPYOMHM WTYUSPOM HE BHXONE M3 CKBAXRHH.

(O0BA3Ka IEPKyAAIEOHHOR cHCTOMH GypoBOM yCTAHOBKHM IOJXHA
0CecneuRBaTh TApPEPOBKY DAacXonoMepoB GyPOBOT'O pacTBOpa Ha BXOne
B CKBax®Hy M Ha BHXOZS M3 Hee.

TogpAnvER OpRCTYOAeT K pacoTe NDH HaJMWMMK aKTa O HOUTO™QEEe
Oypoeoft yeraHoBRM K HpoBeReEmo I'TW (mpanoxemie I). IIpH xy~TOROM
OYperAX axT COCTaBAIeTCAd eNMHHM Ha BC6 CKBaXWHH KycTa.

MoETax X ycTaHOBKA AHHOPMAIMOHHO-A3MEDHTENBHHX CHCTEM
Syposof NONKHN UPOM3BONUTECA HORDAL COBMECTHO C 3B&KAIYAROM
B COOTBETCTBHER ¢ TOXRWYOCKHM ONMNCAHNSM H BHCTDYKIHEENM IO IKCOAya-
TanuA HA NPEMOHAOMHE TEXHWYOCKAe cpelcTBa. CTENSH: yuacTHH 38—
Ka3IKa B MOHTAR® HONEHA ONTHL OTOBODSHA B IPOSKTE NPUBAZKH.

Tlocsie OROHYAHESA I'6OJNOTO-TEXHONOTHYSCKHX MCCHAenoBaHmit coc-
TaBJIASTCA AKT Ha pesyaAbraTH I'TH (mpmioReHue 2), KOOHA aKTa I~
penaeTca aakasumky. Ipm npoxomsurensrocT I'TH Ha opHO# cKBammHe
Sozee Toma aKkT Ha pesyabraTH T cocraBigerca Ha kamuue 1000-
2000 M mecaxenyeMmMoro paspesa,

3. TEXHWYECKUE CPELCIBA

T'eoNOTO-TEXHONOTAYSCKAE ACCISNOBAHAA BHIOJHANTCA ¢ NOMOWED
CHenMaR¥sRpoBanuux crammi Tina [EOTECT-I, CT'T, ocHomEHHHX cpen-
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cream oTCODA, NONTOTOBKA, aHanf3a MNama, KepHa B npod GypoBOTO
pactsopa {(radn. 4), a TarEe KOMIIERTOM TOXHOAOTHIGCKEX JATIEKOB

napamerpos Oypemus (CKYE, KMAC TTH)

(rada. 5).

Taéxawna 4

llepeveHs T'gONOTEYCCKAX NPRGODOB M OGOPYAOBAHRAS LA 0T6ODA,
HOXTOTOBKA M @HANM32 mIaMa, RepEa B OyDOBOTO pacTBOpa
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C meapn oGecIeUeHHEs OmepAaTHBHO# MaHOBDEHHOCTH B NepeCpOCKe
napTR# ITeOoJOTRYSCKEX BccaemoBadmt ¢ onHofl ckBaxumHN Ha IPYTYR
NPEMEHADTCH Ta3oKapoTaxHas crammaa ATKC-4Al B TeOJOTHYeCKas Ka-
O¥HA, CMOHTHDOBAQHHHE HA WACCH ABTOMOOHIA. B 53ToM CiIydae I'@0JOTE-
YocKad RACHHA NOJXHA OCECUeYMBATH IIpOBeACHAe 0083a8TeJbHOTC KOMI~
JieRCca HCCJONOBaRMi mrama, KepHa B GyPOBOI'O pacTBODA.

B 33BHCEMOCTE OT BHIOB BHHOJHAEMHX DacoT YRA38HHHE TEXHRYEC-
KEE CPeXCTBA MOTYT HPEMOHATHCA B CJCIYDIHMX COUSTAHEAX!:

a) IOpE T'e0JOTHYECKEX HCCJAEHOBaHEAX:

~ crammma ATKC-4All ® reojormgeckas RaCEHa, YKOMIUIOKTO-
BaHHag OpECopaMy aRanM3a miIama R KepHa;
~ crammma I'BOTECT-I ¢ rommnerToM IaTwmxoB CKYD m craHms
ATKC-4All;
~ crarmpA CTT-2 mum CIT-3;
6) UpE TEXHOAOTHIOCKMX ACCJESNOBAHUAX:
~ cranmua TBOTECT-I ¢ rommiexToM narumroB CKYE;
~ cranmga CIT ¢ xommmerTOM fZaTumkoB CKYEB;
B) IpH I'eosOoT0-TeXHOJOTHIOCKHX HCCJSHOBAHMAX:
~ cranmuy TEOTECT-I m ATKC-4All c KOMII®KTOM JATIRKOB
CKYE;
- craamua CIT ¢ xomnerToM paTamkom CKYE m HaGopom OpBGo-
POB aH&JM3a [UIAMA A KepHA RJ¥M TeOJOTHYSCKOR RacmHOH#.

Annapartypa ® 0GOPyHNOBAHE® NJIs THIPOINMHAMAYSCKEX HCCJENOBaHHR
BRIDYQNT B COO0A MCOHTATEN: IIACTOB Ha TpyGax WM ompoloBaTelb
IMacTOB Ha Kadese, ycrpoficTBa HJf DasTepMETH3aIMH Ipos B OpEOODH
A apalE3a IIacToBOr'0 {ummna. OCHOBHHE TEXHMYOCKAE XApPaKkTepHCTH-
KH, OGAacCTh ODEMOHEHRMSI M COCTaB amnaparypH B 0COpYyIOBaHMA LA
TEIPONMHAMAYUECKEX HcclenopaHmft onmcany B PXl 39-0I47716-512-85
*TeXHOJOTHEA HMCCIBNOBAHMA TJIYOOKEX Da3BEIOUHHX CKBAXHMH MCIHTa-
TeAAMR Ha TPydax C NpEMEHeHEEM TOXHAYECKAX cpencTB "LaylmHa”.

4. U3YYEHME TI'EOJOTMYECKOI'O PASPESA
4.1, darTopH, BIMALIHME HAa 3{HPeKTHBHOCTH pacoT

PPORTHBHOCTD IOHCKA B Da3BeIKA NPONYKTHBHHX 3alexelt B mC-
CJIBIyOMOM PA3PEe3e I'eoNOT0-TeXHOJOTAUCCKEMA, I'eofE3AYSCKAMA R
TRIPOIAHAMAYECKEME METONAME ONDEJEeNAeTCA BIASHAOM OPEDOIHHX H
TEXHOJNOTHYECKAX (PAKTODPOB.
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Ins TpEpOIHHX $AKTODOB XAPAaKTeDHO 3aKOHOMEDHOS yXyAMOHWE
¥ YCJORHOHHME YCJOBRM{ BHABJGHAS HedTrerasoHOCHHX 00B6KTOB B CBABH
C POCTOM Da3BOIAHHOCTH TepprTopui M IOCTENeHHHM MCTOWSHMEM De-
CcypcoB., Cpeny IpPAPORHHX AKTOPOB, OKA3HBADIMX HeTaTHBHOE Bo3nel-
CTBHMe Ha 3>JPeRTHBHOCTE pacoT, HameoJaee CYUeCTBEeHHHME ABJIANTCA:

- BO3pacTaH¥e NOJW I'AYCOKOMOTPYRGHHHX B CJICKHONOCTDOSHHHX
NPOIYKTABHHX KOMILIeKCOB ¢ 3o0Hamm AB[Ill, BHCOKAM COIEDEAHMEM ce-
pOBOIOpONa, Pa3BUTHEM TDPAIIIOBOI'O MAarMaTH3Ma H T.X.;

~ yXyIOHWe CTDYKTYyDH 3amacoB He(dTW 3a CYeT yBEJHUOHRS
TPYNHOMBBICGKAEMHX KaTeropyni (sajlexs BHCOKOBSA3KOH He(TH, HH3KONDO=-
IYKTHBHHE ILIACTH MHOTOILIACTOBHX OGHEKTOB, BOZOHeJTHHHE BOHH X
Ip.);

- CHUXSGHHE KDYyIHOCTH OTKDHBaeMHX 3ajllexelt m mMecTopoxueHmit;

- CORpaileHne (PoHIA NMONTOTOBJNEHHHX CTDPYKTYyp B pafoHax ¢ BH-
coxoft cTelleHbD pPA3BEINAHHOCTE M BOBNEYOHWE B DA3BOINKY TPYMHHX
IJiA HOMCKA JIOBYNEK HeaHTHKNMHANBHOTO THOA;

- IepeMelleHNe MOMCKOBO-DA3BENOYHHX DACOT B HOBHE, MaJOM3y-
YeHHHE K TpyRROJOCTyNHHe paftoHw CmOmpm, Kpaitnero Cepepa, axBa~
TopAR Mopeit.

Taxnm 006pasoM, pacHpocTpaHeHHHMA oOpexTamm I'TY cTaHoBATCA
NPONYRTEBHHE 3aJeXH, NPHYPOYCHHHE K CJIOXHOMNOCTDOGHHHM, INYGORO-
3ajlerapiEM KOLIEKTOPAM ¢ MOHMXSHHHMA (PMJIbTpalmOHHO~EMKO CTHHMA
cBoitcTBaMH, a Takxe HeOOJbIMEe HO pasMepaM M 3alacaM 3aJlexH, CBA-
3gHHHE C JIOBYNKaMu KaK CTPYKTYDPHOro, T8K M JHTOJOIHYECKOIO,CTpa-
TRTpad¥eecKoro ¥ IDYyTExX THIOB.

K mexsoJormueckuM gaxropam, cHuxapumm 3ddexrmerOoCcTH I'TH,
OTHOCATCA:

~ BCKDHTHE MEDCHEKTHBHYX OCHEKTOB OpH COJIBIMX PeHpecCHIX
Ha IacT M IPHMeHeHAe MPOMHBOUHHX RHIKOCTeH, yXyIANAmIEx HX
QUIBTPALMOHAO~EMKOCTHHE CBO#CTBA ¥ CIIOCOCCTBYRIMX OCPa30BAHHAD
TAyGOKNMX 30H IPOHMKHOBEHMA (UABTDaTa pacTBOpa B ILIACT;

~ HOKOHTDOJMpyeMHe NOGaBKE HefTH B IpPOMHBOUHHE GypoBoft
pacrBop;

- Hapymenme mpenmmacarmft I'TH m mecoduwnenme CypoBo# GpHTra-
no#t pexomennsumit maprum I'TU;

~ HOBHITOJIH8HAE 00A3aTeNBHOTO KOMILIeKca XccienoBanait I'TH n
TEXHOJIOTHY KOMILUIEKCHOTO ONepaTWBHOI'O M3ydYeHAd Daspesa IeoJoro-
TEXHOJIOTHIECKHEMA, T'eOfM3AUECKAMA ¥ THADONMHAMIYOCKEMA METOIAaMH.
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4.2. Teoxoro-reodmsxgeckroe paffoHMpoBaHMe

Ixdpepornmaia THIOBHX ROMILIEKCOB I'TH c y4yeToM I'0JOI'mYeC—
REX 0COGeHHOCTell DEermoHa OCYMeCTBIAETCA B COOTBETCTBER C I'6OXO—
ro-reofmsrdeckuM paltorEpoparmeM (Pl 39-4-I063-84). Cxema recio—
To-TeofH3¥IECKOTO DaROHMpOBAHMA, THIOBHE DAa3pe3H IPOBHHAIME,BXO-
IAIRX B BHEeMEHHEHe T'DyNmH, NPMBONSHH Ha p¥c. 6 B 7. XaparTepHHe
OCOGEHHOCTR, IPHCYNWe Kaxjo# M3 I'pyIm HedTerasoHOCHHX IPOBUHLIAR
n odugcreft, mpmBOzATCA B Tall. 6.

OcHOBO# RIACCERAMRAIME ABJIADTCA I'€OTEKTOHWYECKHE, JATOJNOTO~
danmasbHHe, naxeoreorpafayeckEe, IeOXHMHYSCKMS, IANPOTSOJNOIE-
YeCKAS ¥ IDYyT'He ODRA3HARN.

Tpymna I (Boaro-Ypanscraa m Tumano-llewopckas HedTerasoHoOC-
HHO OpOBEHIMHE). T'eOJOTRYSCKEE OCOCEHHOCTH HpOBRHNAN, BXOIAIMX B
IaBHYD I'pynny, OCYCJOBJ6HH clemmPrxof AX 3BOJKIMM B COCTaBe
KpaeBHX uacTelt npeBRelf Bocrouno-Ebponeitckoft mrardopmH. OTEMA
OCOGEHHOCTAME ABNADTCA CPABHETONBHO HeCoJbmas MOMHOCTH Halneo-
30#CROT0 0CANOYHOTO YeXAa; HIpeodaanaHme B pa3pe3e KapCOHATHHX
mopoj; HAnM9®e  UPOEYRTMBHHX KOMIUIORCOB IO BCEMY paspesy R IDH-
JPOUEHHOCTE KDYHHHX IO BeJMIRHE 3aNacOB K MODOBHM TEPDPAT'SHHHM
ROJIOKTODaM, & TAKXS NODOBHM H CJOXHHM K2DOOHATHHM KOJLIEKTODAM;
BHCOKAA MMHEpAXH3alNA INACTOBHX BOX; HaiMume GOJBMOTO YHCJA
3axexel C MAZHMM 0O BOXNYRHE M TDYIHOR3BJIGKASMHME 3allaCaMH.

Ocanovnwe QfopMame® TPOBRHINR ABIASOTCH TAMETHO IIATPOPMEH -~
EHMN, LA ROTOPHX XapakTepHA HOCOJbMAR MOMHOCTH B BHIEPEAHHOCTH
Ha GoxpmoR mmomarm. CradommdepeHEpOBAHANE TOKRTOHMYECKEO IBEXE—
HAg m1aTHopMH B COYOTAHER C 38KOHOMODHHM M3MOHeHHeM QarmEanbroft
OGCTAEOBKM OCYCAOBRIM OCHHOCTE I'OOXOTO-fH3MYECKHX CBOACTB ROX-
JI@KTOPOB ¥ NPONYKTABHHX KOMII6KCOB NDOBRHITHA.

Bepymee 3HaUeHNe B 33U&CaX MMEDT TODDETOHHNS NPONYKTEBHHO
KOMOIEKCH FOeBOHA B HRRHEIQ KADOOH&. OCOGEHHOCTBD KOAIOKTOPOB
STRX ROMIIEKCOB ABAAOTCH HPeOGNaNaHNe MOHOMEAEDANBHHX KBapiie-
BHX N@CYSHRKOB, MOXKO3ODHRCTHX C XODOMO OTCODTEDOBSHHHME ¥ ORA-
TaHAHMN 36DHAMM OGAOMOYHOTO MaTepEaXxa R IDECYTCTENEM JMNE B He—
3HAYATENALHEHX KOJANYOCTBAX LEOMOHTRDYOENX BemecTB. Poxs xapdomarT—
HHX NPOIYKTABHHX KOMILXOKCOB B I'DymIe NOCTOSHAO BO3DacTaeT.

Tpynua O (lipmracumiicras HedrerasoRocHas OpoBMHIMA, llpen-
ypamscKas HefrerasoHOCHAS oGnacTh, [IpEAATCKAA HefreHOoCHas 06—

aacrs). CHemmfska TeoXOIMYecREX yCAOBRR 3mech o6yCHOBJNSHEA 2BO—
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JmmEeR 0canoYHOTO KOMIUIEKCA NOPOJ B pPaMxaX KPYNHHX OTDROATENb-
HHX CTDYKTYD (MeracmAerimsa, KpaeBOR LpPOTEG, ABTOKOTSH) IpPOB-
He#t Bocrouro-EBpomneiicroit miaTdopmu.:

XapaxTepHHMA OCOGEHHOCTAME NDOBHHIEEA M odnacTe#, odpasym~
I¥X NaHHyD TpyIoy, ARANTCA HaJA4YMe MOmHOHX Tojams Naneo3ofCRmMX
% Me3030¥CKEX OCaJOUHHX NOPOX, 3HAYMTENBHAA DOJE B pa3pese Kap—
GOHATHHX K TaJOT'SHHHX OtnomeHEH; Rajmume 30H ABII m AHIJ; mpm-
YPOYeHHOCTH KDYMHHX HO 3anacaM IPORYKTHBHHX KOMILIGKCOB K CJOX-—
HHM TIOLCOJICBHM H MEXCOJIOBHM KADOOHATHHM ¥ TODDHT'SHHHM ROJAGK-—
TOpaM; BHCOKasg MAHepa/IM3alMA IUIACTOBHX BOX; Hainy#e OOJBMIOTO
yAcaa 3ajexelt ¢ TPYLHOM3BJAGKAGMHMM 3alaCaMl, BHCOKEM CONEpXa-
HYEeM CepOBOIOPOTA.

YunruBag oTKpHTHA Hochenmmx Jer (AcrpaxaHckoe, Kapauara-
Haxcroe, BykTHibcKOe, TEHTH3CKO® MECTODORIEHRd), IARHAA IDyIIa
OyleT HepCleXTHBHHM OGHEOKTOM LOMCKA HOBHX 3alexed.

HanGonee pacHpocTpaHEHHHME THIIAMM KapCGOHATHHX KOJISKTODOB
ABJISATCA MOPOBO-TDEIMHHHA, NOPOBO~KABEPHOBHO-TPOMEHEHZ ¥ IODO-
BHlf, KOTODHE B OCHOBHOM IDHYDOWGHH K HOLCOJNEBHM OTJIOXOHHAM.

Tpymna 1l (Sanamuo-CrOMpekas HedrerasoHOCHAS HPOBHHIMA).
TeosoTAYECKNe YCJOBAA IPOBMHIMA ONPENEJIANTCA OCOGSHHOCTAMM 66
fopMrpOBARAA X BBOJIIEYA B Me3030#CKoe B KaiRo30#CKOe BpeMd B
pamxax MoJomo¥ mnaTdopmu. TEXTOHMYSCKE OHA IPEypodYeHa K SIRIep~
umHcko#t mimTe LenTpanbHo-EBpasnaTckoft maaTHopMH.

T7aBHHMR OCOGSHHOCTSMHM, BARHHMA C TOYRM 3DEHHS BOISHRAA
I'TYl, ABAADTCA YMEDeHHAT MOMHOCTH NAaJNe030RCKO-Me3030#CKRO-KaftRO~
30#iCKOT'0 0CAUOYHOTO deXMa; IOXaBIADMEe IpeodnanaHMe B paspese
TEPPETEHHHX NOPOX; IPHYDPOYSHAOCTH OCHOBHHX HIDOAYKTHBHHX KOMI—
JIORCOB K MOJAMAKTOBHM [OeCYaHHM ¥ HeCYaHO-aJeBPHTOBHM KOJUIEKTO-
pam DOpOBOT'O THNA; HR3KAT MAHODaIE3alad IIACTOBHX BOX X HAIAUME
sHauATesbHOR Mo mompocTm (mo 30-40 M) TepexopmHOR 30HM B MHTED-
Base BHK. Kpome Toro, NpOLYKTEBHHE 38J10XA OTKPHTH B KapOOHATHHX
KOJWIEKTODpaX [aNneo30d ¥ CHTYMAHOZHHX TVIAHHCTHX IOpOZax CaxeHOB-
ckoft cBUTH. KapGoHaTH Daneo30d UMPOKO NPeNCTaBAGHH, B OCHOBHOM,
Ha ceBepe IDOBHHIMA, Ha WTe BCTPEYADTCA Ha OTHOJBHHX CBOZax H
B BHazmHaX. MsyueRHocT:h cnadasd. BaxeHOBCKHHE NPOIYyKTHBHHR Komi-
J@KC IpenCcTaBJAeT B RacToAllee BpeMA GOJBLYW CJIOKHOCTh B H3yde-
HMR TeOofM3MYeCRAMI METOLAMA.

TeXHMUSCRAE YCJIOBRA MCCIIGLOBAHWMA ONPONeNADTCA CJISLYDIRMA
OCOCGHHOCTAMA: BHCOKM® CKODOCTH IIDOXONKY CKRBAXMH, MMPOKOe IIpHE-
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MOHOHEe KYCTOBOTO HAKJOHHO RANDABIEHHOTO Oypenrs {(Gosee 95%) c
yraaME X0 60° B Goxee; GnaronprATHHE® TEpPMOCADHYSCKAS YCJOBAA,;
OpeHMymMeCTBOHHOS IPAMGHeHHe IPeCHO IDOMEBOMHON XMIKOCTH.

Tpyma IV (Cepepo-KaBrascko-MAHTHIIaxckas, UxHo-Kacmmitckas
HeJTera30HOCHHe NPOBRHIME, AMyNADBHHCKAA HO(Tera3oHOCHAS NPOBHMH-—
mma, JHeunpoBCKas rasoHedreHocHas odnacts, [pexkapnarcrasd, Cypxad-
Baxmcras, depraHckad HedrerasoHOCHH® odiaacTH). I'eonOrEdecKHe yc-
JOBHA B 9TO# Ipylle KOHTPOAMPYRTCA OCOCOHHOCTAMM SBOJIDIHE OCa-
IOYHHX OTJIOKGHME B COCTaBe KpaeBHX, IVIyGOKONOTDYXGHHHX yacTel
Monoxoit LeHTpansro - EBpazmaTcro#t miaTgopmu (OpoBuAIEM CeBepo-
KaBra3cro-MaHTHMIAKCKAA, AMyIApBREHCKAf), a Takxe CpeIn3eMHO-
mopckoro (opopmuime M oduacTk WEHo-Kacmmiickas, IIpeaxapmaTcrad,
Cypxan-Baxucran) B Ypano-MoHroasckoro (Qepranckad HegrerasoHOC-
HAH OGIACTE) IOLBERHHX HOACOB.

OCoGeHHOCTHE 3TORX I'pymuH UPOBHHLEA n odsacTeldl CJienywimme:
SHAYATEJIbHASA MONHOCTE ME3030HCKO-Ka%HO30HCKOI0 0CanovYHOrO YexJa;
OpeoGnazaHRe B paspese TepPET'eHHHX NOPOR ¢ 30HamMa ABIJ; Hanuyde
rajorednyX oraoxeHsd (mommoctsn mo I200 M B JHempoBo-JOHEUKOI,
no 600 M B AMynapbuEcKoft) ., OCHOBHH® HODONYKTHMBHHE KOMILIGKCH CBS-
38HH C TOPPRI'SHHHME KOJUISKTOpDam#, Ha KOTODHO NDHXOXATCA OoJbuas
IoVlA NoOHIE HedTRm M rasa. KapCoHaTHHE HODOIH B paspese ulpawt
HONYRHORHYD DoJb. IIpeolGiamabupit THI KOJLIEKTOpAa B BepXHe# gyacTm
paspesa nopoBu#. C POCTOM TJAYyCHHH BOSpacTasT POJb KOJUIOKTOPOB
co cognofk CTPYRTypo¥ IOPOBOT'O LPOCTPAHCTBA B HA3KAMA 3IHAUGHEA-
Me oCmefl HOPKCTOCTH.

I TPYIIN B II6JIOM XapaxKTepHa A3MEHYEBOCTH MEHEDAaIR3aIlMR
ILIACTOBHX BOX HPOLYKTEBHHX TOPH30HTOB IO IJIOWAAA ¥ paspesy.
Hamdonpuwas MMHepAJA3aliMsd BOJ OTMEYaeTCd B IPOLYKTHBHHX I'OPABOH-
Tax odmacTe#f w mposmHumd Ilpexxapnarcroft, lHenposo-lloHenxo# m
AMyrappRHCKOH .

Texnosornueckue ycjaopa I'IC B CrBammHax 5TOH I'DYyIIH HaBOO-
Jiee cijoxuHe.pONyKTHBHHO IAcTH OCHAPYZESHH Ha LUyOMHAX 7 KM B
Gonee. TemuepaTypa B CKBaxXMEAX JOCTHIaerT 230—24000, TROPOCTaTHE=
geckoe yannenme 150-160 Mla. XapaxTepHO HANRYME B paspesax 30H
ABOI m AHIJ[. B mepcHeKTRBe ORMIAOTCA HasibHefumit pocT ruiyGmH
CKBaZHH H COOTBGTCTBYOMES yR8CTOYOHMS TEpPMOCADHYSCKEX YCJIOBHH.
Hamdosiee pPacUpOCTPAHQHHHM THIOM DacTBOpPA ABJISTCH YTAKOJEHHHR
TIRHRCTHI, ONHAKO B DANE DPAiloHOB NPUMEHAWTCH MEHEpaJM30BaHHHK
B HelpoBONAUME.
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5. VCCIEAOBAHME HTAMA W KEPHA

lnaM ¥ KepH ABIADTCA RCTOYHMKAMA IpaAMOi, HelnocpencTsenHo#
nHPOpMAIEE O CBOZCTBAX M CTDPOSHHE Te0JOTHYECKOrO paspesa,BCKpH-
BAGMOT'0 CKBARMHOM, HOSTOMy B OOMEM KOMIIOKCE OIEDATHBHHX MOTO-—
OB M3YYeHRA paspes3a B Ipolecce CypeHMs AM NPHHAJIEXHT BEeXymAd
pOJE,

Ins mSydYeHHd IIaMa M KeDHA IDAMEHADTCH pasHoo0pasHHe 1o JH-
BAYECKOR OPMPOXe M HABHAYGHHMD METOXH. TeXHONOTHYECKAas cXsMa MC-
CJeLOoBaHAA MiaMA ¥ KepHa IpepcTaBieRa Ha puc. 8.
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Prc, 8. TexXHONOTRUECKAS CXeMa KCCASKOBARES
miaMa ® KepHA.

5.I. Ordop, TOLCOTOBKA K HDHBASKA IIAMA K TAYCRHG

YcnemHOe DeleHHe T'eOJOTHYSCKHX 34144 ¢ ACOOIb30BAHAEM HE-
gopManyym o mAaMy MOXeT OHTH OCYHECTBJASHO, OCJH IDH IPOBORKE
CKBaRRHH COGIWIADTCA CJSILYRIEe OCHOBHHE YCJOBEA B TPeCOBAHRA:

DOXHMM [IDOMHBKA OCecIeYEBAET HOXbEM BHOYDEHHOTO miaMa ¢ 38004
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CKB&XHHH 1O MecTa 0TCOpa, DexEM CYDOHHMI - OCUBEMHOe pa3pylieHHe
IOpOR, AOJIOTOM; LOCJe IpeKpameHRsa CYDeHHA Iepej IOLLeMOM HHCTDY-
MOETA IEPKYAAIEAS [PONOAXKAETCS B TOUSHHE BDOMOHH, HEOOOGXOIRMOM
LA BHHOCA HAaMa C 33004 CKBAXWHH Ha IOBEDXHOCTH; IaM OTOMpaeT-
Ccd IO BCOMy NCCIOLYOMOMy MHTEDBAIY B CTPOI'O ONPEXSJIOHHOM MECTe
OIHEM N TOM X8 CHOCOCOM.,

"OTCop mIaMa OPOM3BOXATCA B XeJOGHOR CHcTeMe y ycThA CKBa-
XRHH B NMOTOK® BHXOLIMEI'0 OypPOBOTC DacTBOpPA C HPEMOHOHHEM HUIAMO-
OTCODHHKOB HOIDEPHBHOT'O HJIHM 3IM30ITHYSCKOrC meiicTBHA. JlomycKaeT-
¢ oTGOp WmaMa ¢ BEODOCHTA,O6C]H ILIOmAND SYo#kE  CHTA He 00N6e
4 .

[pe mccaemoBaHME O BCEMy pa3pesy HHTepBall O0TCOpA mpol
mAAMA HO NOIXOH IOpeBHmATL 5 M, Ha HEepCIeKTHBHHX y4YacTKaxX paspe-
38 - He Jonee I-2 M. Bpema oTCopa BHOMpaeTCA TarMM, ITOCH 00eC—
OeYRTH NOJYY6HAe HMlama C HMHTepBala npoxoxkda 0,5-I M.

Ins OpEBSA3KE Opo0 IviaMa K ECTHHHHM TJYCHEaM oTéopa paccus—~
THBAOTCH BPOMA OTCTABAHAA IWIaMa tm B MEHyTax, T.e. Bpemd IBA—
XoHRA BHOYPSHHHX dYACTHN IUlama OT 33008 X0 IUIAMOOTCODHEKA, IO

fopuyze

H
o= (o T (D)
Ko c.m
T8 ¥y 5 = CRODOCTD JBEKOHWA GypOBOT'0 pacTBOpPa B ROXLIGBOM
pOCTpaHCTBe, M/C,
4Q-10°
VK.II': - w(bg_ ~ da ) ’ (2)

O - xop@fuUReHT, 3aBMCANEY OT MIoOmaN¥ KONBNEBOT'0 HpO-—
CTPEHCTBA, BpameHus CYPRIABHHX TPYS, COCTOMHMS CTBO—
Xa CKBaxHHH (Ip¥ DPOTOpHOM Oypesma O = I,I4, mpa
TypoEHHOM O = I1);

- CKOPOCTD CONMMCHTAIMM GACTHIl Ilama B CypoBOM pacTBO-
pe mox meficTBEem cmiu TsaxecTH, M/C,

v = 1072 x‘p\ltml“%\j—"— ) (3)

TRe K - KOSPRIMEHT, 3aBACAHAE OT POPMH YaCTHL
(nna xyGmdeckod ¥, = 30, mua wactun B dop-
Me napaJuleJiermuena = 20);
\w - cpemumii pasmep uacTHn miama, cM.
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‘Ipr caoxHOH KOMIOHOBKS CYDRIBHOR KOMOHEH DACYST BpoMOEN OT-
CTABAHRA mAaMA OPORBBOIMTCA OTHSABHO NAS KAxnoi coxmmm
L.
. = > , (4)
e 80 (O g ni~ 0¥, 0
rae \{ - mmma \-# ceximm GypaisHEX TPyS, M;
W k.t~ CRODPOCTH NBHXGHAA GypOBOT'O pacTBOpa B KOXBIIOBOM IPO—
cTpascTBe Fii U\ -~# cexumE GypRABHHX TpyS, M/C.
Bpema orcTaBaHMA IUIaMa B STOM CXy9ae OIDONEAIETCH Kak CyM-
ua Y . U-x cexumi:

n
tm= &‘{m'\_ , (5)

THe N - KOIWYeCTBO COKumil.

Ecam B nponecce NOTHOMA MAAMA ¢ 32007 CKBAEMEH HAa HOBOpX-
HOCTH OpORSOMMO YUAyGreHme 3a0os Ha Beamymay AH, Bpemd orcra-
BaHES IAAMA DACCURTHBIOTCA IO JopMyxs

H+ AH

m =
60 (w, , - qvc.m)

Ilpe ocTaHOBKAX UMPKYAAIMA CyPOBOTO pacTBOpA HEOCXOIHEMO Y-~
THBATH OCOZaHEe JACTHIl MiaMa BO BpPeMi €0 lepepuBa.

Pacxox Ha BHXOZe ONDeNeN’eTCHA JONACTHHM DACXOLOMODOM, IDH
er'0 OTCYTCTBRE ~ HA BXOXe MELYKIMOHHHM DacxozomepoM PIP-7M mix
IyTem E3MOpPOEAA URCAA NBOMHHX XOZOB Hacoca. JAad OHODATHBHOI'O
ONpORGNORR Wy s 'quc

(6)

Yo ¥ im MOXHO 9 0 H
HCHONB30BATH OAneT- | 55)
xr (pme. 9 - IID. 46 il 45

2N —

20 —
Pac. 9. Ianer— 08 5
Ea LA ONPefeNoHAT
CHOPOCTH IBMNSHEA (4
GypOBOI'O pacTBOpa
B KOXBIIGBOM IIPO~ 0 ~ — 7s(D-d})
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Pac. I0. NaneTra Zua ONDOXEAGHHS M7 OTCTABERAS
CKODOCTH OCONARMA HIaMa . Kaxpoi K~
Madp KpEBHX - /M. o e
¥ o e, [orpemHOCTH

B OUpPOISJCeHAR
t m.on UP¥ TARHOM cIocoGe CBA3AHH C TPYAHOCTED IHATHOCTHKA 3a—
GoliHoT0 R OCBAJBHOTO IUiaMa,

Bonee HafexHHM, XOTA B OON66 TPYLOOMKEM, SBJASTCA HHIAKA-
TopHu# cmocod. BepeTca mO 2 IM° DaHee BHHECEHHOTO B3 CKBAKHHH
OTMUTOTO ¥ BHCYWNOHHOTO miJaMa TpeX rabapuTHux gpawimit: @I or 3 no
4,9 vu; 92 - 07 5 10 6,9 MM ® 03 ~ o 7 no I0 MM, ~ OZHOTO JRTO~
JIOTHY6CKOTO COCTAaBA C OXMHAKOBHM 3HAYOHHMEM IVIOTHOCTH. llam rammoft
u3 $paximit oxpamMBaeTCa HETPOXpackod B Apkde OBera (nampumep,

91 - B xpacuuf#t, 2 - B roaycdol, ®3 - B seqennit), ocie Cymxu
ITaM OOPOMEMEBASTCA H IOMOLASTCA B NOJMDTAIGHOBHe HakeTH (6-~8 HT),
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Puc. II. ManeTka Ty, mun

Il ONpeJIeNeHAR BpeMe— ‘ 030
HJ OTCTABAHAA IUIAMA.
lIa@p KpABHX -

- Yem ~Yo.ur a/e. //

300 P
B KOTODHE BMECTE €O Ila~ _ /|
MOM BHCHOaeTcs mo 70— )4 )4
100 r cyxoro pacmrend. 9pq hd _A050
Iocite HONBEMA GYPHIBHO- 4
TO HHCTDYMOHTZ MAKETH / 4 060
ONYCKAnTCA B CKBAXMHY. /X V] 0%
ocsle COyCKa MHCTPYMEH— a4 B d % (1080
Ta B paspyleHHs MAKeTOB DAV.0% /:// 4030
gmxcEpyerca Bpema Haua- {00 // Avap C’ ] A !:
Ja UEPKYJAIEE, BpOMT Y /,/ N
[OABJGHAS HA JOTHE CKBA- o %z‘_ 1,50
RHHH OKDAlIGHHHX DACTBO- 4 L
pa 1 miama. C MOMEHTa 1 1
IOABNGHAA OKDPAMEHAOTO
mwiama vepes 3 muH (mpm 500 2500 5000 ﬂogn

H<2 THC.M) BJZ 5 MBH
(opm H > 2 THC.M) OTGMpalTCH HpOGH LUIaMa C YKA3aHHEM BDPOMEHH OT—
dopa. OmpeXelsTcA CpelHee 3HaUeHHe DPasMepPOB YaCTHL IaMa Iid
Kaxmok MmpoCH Io Ipeolnananmell oxpacke IJlamMa B NIpoCe M BpPeMs OT-
cTaBaHEA mwiama % @, oI* Jlanee cTposTcA IpafMKM 3aBACHMOCTH im |
t m.on OF CPOJHEro pasMepa dacTiil Liama Lm ¥ CpaBHEBALTCA
suavems Y @ % o ;g xaspo gpaxmum. lipw pacxoxmenum t
u tm.on Goxee ueM Ha I0% B maspHefleM IJIA UPMBASKM IPOG mulama
K TUIyOMHE MCIOJNB3y8TCA tm. on C BBOISHHeM COOTBETCTByWuel mO-
IpaBKM 3a yBeJHYeHMe IVIyOMHH CKBAa®XMHH B Ipoliecce Oypenms, [Ipm
He3HAUATEJbHHX pacxoxmennax (mo I0%) mcmosbsyercs pacyeTHOS Bpe-—
mA orcrapanu uwiama t .

Onpegeasercs tm.on meper HadaJoM HDOBENEHUA I'©0JOI'0-T8X~
HOJIOTHYECKUX XCCIOL0BaHMA, LY M3MeHEHRH KOHCTPYKIMHA CKBaXMHH,
IpM BCKPHTMM LI6PCOEKTMBHOI'O MHTepBaJja, & TaKke iUPH PE3KAM UING
HEHMU [IapaMeTpPoB GypOBOTO PAcTBOpa. PacCIMTaHAHe A OOPERANCHHHE
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OLHTHHM LyTeM SHAYOHHA t  H t m.on 2asocArcsa B Tpady "Mpumeda-
Hme™ xypHANa omeparopa-reoJora (mpunaoxenme 3).

OroHUATONbEAA ODHBASKA MJIamMa K ACTRHHHM TIyORMHAM IPOM3BOIAT-
CH OyTeM KOPPEJNAN#E JATOJNOTHISCKAX ROJOHOK, MOCTPOSHHHX IO MIAMY,
A NQHHHX IOPOMHCJOBO-I'eOPM3AYOCKAX HCCJAenoBaHWH,

TlorroTOBKA MIaMa K AHANM3AM

OroCpasHHe HPOCH WiamMa OTMHBAKTCA OT CypOBOT'O pacTBoOpa Xo-
JonHO# Bomo# HEMOCPeNCTBEHHO HA OypoBo#f mam B crammam. [Ipm Cype-
HEE Ha M3BECTKOBO-OMTYMHHX pacTBOpaX mIaM IIPOMHBAOTCS cHadala
IM3EJBHHM TOILIMBOM, moToM Temno# (40-60°C) mozoft.

Mocne IPOMHBKHM HPOM3BONUTCS II@DBHA BH3YaJbHHE MDOCMOTD miaMa
nox, aynok. HekomaemHe opraHddeckme ocraTkM (MmrpodayHa ® quropa,
MEJIKA® OGJOMKE MOJUIDCKOB ¥ T.H.) R3RIGKADT W3 MIaMa ¥ Hanpasis-
DT Ha CHeNWaNbHHe ONpeliejleHMs C IeJbD yTOUHEeHMd CTpaTHrpafmaec—
ROI'0 paspesa.

TpenHasHaueHHN! N aHanEsa miam (oGsemoM 300 cm®) meamrTes
Ha jgBe wacTH A ® B.

Mpoda A (odwemom I0O cM®) BHCYIBaeTCA, YHAKOBHBAeTCsS B HO-
JATHNSHOBHEe MM OyMaEHHe OaKeTH, CHackaeTcA 3THKeTKOE yCcTaBROB-
JaenHoA fopmu (mpmioxeHme 4) W IOCTABIAETCA B CTaMMORAPHYD Jado—
paTopmp.

lipoda B (o6nemoM 200 cM®) BCHONB3YETCA JUIA OUEDATHBHHX HAC~
caenoBaHMt 5a crBaxmHe. B mpode BHIEJNAETCA OCHOBHas IOpONA,Oonpe-
HeaseTcAd 11BeT OCHOBHOR & o6BalbHO! MOPOIH, ILIOTHOCTH OCHOBHOHR
IIOPOAH, !IDk IDOBEHEHHY IOMOJHATEJBHOI') KOMIWIOKCA HCCJenoBaHm#
H3MSPANTCA Ta30HACHIOHROCTH M OKHACJHMTENBHO-BOCCTAHOBATEJE HHIt
OOTeHUMAa) OOpox, Nocje Yero MIaM BHCymBaeTcd. [ocje OCymKE Ipo-
H3BOTHTCA (GpakmmoHHHE aHaAM3 miaMa, Makpo- M MAKPOOIMCaHEe, OIpe-
IeNAeTCSA MPOUSHTHO® COOTHOMLHAS JMTOJOrMIECKHX pasHocTell.

BHmesierwe B mame OCHOBHO! MOpOIH

[lpor3BOIRTCA TpemA clocodamMd: ¢ IOMOMBD IaMor'pamM, STaNOH=-
HO-TIDOTHO3HHX MoZevie#t, fparmEXOHHOTO aHaJHM3a Imiama,

llnamorpamma cocTaBiAeTcs OO pe3yJibTaTaM BR3YAXBHOTO OIpene-—
JIOHAA BeMOCTBOHHOTO cocTaBa. B Hee  3aHOCHTCA IPOIEHTHOE COnep-
XaHE® Kaxzo# H3 3afMKCHDOBAHHHX JIATOJNOTHYSCKHX DpasHocTe# B mpode
mrama, PacCYBTHBABMHX IIO @opﬁy‘qe

34 x = —= 400 »
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rIe M{ - Macca HNOPOXH NAHHON! JATOJOTEYecKo® pa3HOCTH, T;

My - o0mas Macca mpolH miama, I'.

llnamorpamva CTPOMTCH B Macwrade ruySmH (I1:500,I:200 mam
1:50) Ha cBONHOZ TMHAaTpamMme TEOJOTWYECRMX HccaenopaHu? (mpmrao-
xesme 5).

Bunenes®e OCHOBHO# IOPOXH C HOMONEBD MAaMOrpamMM GasmpyeTcd
HA HCHOOJNB30BAHHM 3aBACEMOCTON Mexny THIOM paspesa E OCOGeHHOCTA-
MA B CTPOeHRR mramorpamd (pmc. I2).
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Po23angapT 9oTHPE OCHOBEHX THIA Da3pe3a.

I 7ao (cm. pmc. I2, a) - 5TO JHTONOTMYECKR ONEODOXHAR TOJMA
KgpPCOHATHHX KA¥ TEDPHT'@HHHWX IOPOXK, IOCTHTapmas IO MONHOCTE Ie-
CATROB E COTEH MeTpoB. Kax mpaBmio, TakoMy paspesy COOTBETCTBYeT
mAaMoTpaMMs, OpencTaBieHHas Ha 80-I00% ocHoBHo# mopomo#t A. OG-
BaXbHag nopoxa B cocrapaseT HeCoxsmodl mpoument (mo 20%) M paBHO-
MeDHO KOJNISGAeTCA IO BceMy paspesy. Ecam omchBaemuit TRR paspesa
TOXBRO TITO BCKDHT, OOBajdbHasd HOPOJA B COCTaBe IIaMOTDAMMH MOXOT
GuTh 3HaUMTenbHOR (o 80-~90%) M mO Mepe YTAYONeHAR 3a60s8 KOJHIE—
CTBO @@ CHEZAOTCHA, 4 OCHOBHOA IOCTeIleHHO yBeamumsaerca no 80-I00%.

T Tan (cM. puc. I2, 6) - dYepepoBaHue JATONOTHYECKE OTHODOA-
HHX IAacToB cpemneit mompoctm (I5-40 m). Ha mramorpamse HadamgaeT-
cA peskoe ypexmuemme (no 60-70%) rOHNEHTpaImi OTHENBHHX JAHTONOIR~
wecxmx pasgosupBocTeR nopox C. [leproe mogmnenwe nanHoR JAXTOAOIH-
yecKoff pasHOCTH B Npode OTMEYAeTCA KAk 6€ KpoBid. HmeHe# Ipanm-~
neft aBnderca IAyCmHA, C KOTOPO# ROHIGHTpamMm ®ccaenyemo#t Iopoms
HAYRHADT CHEXATHCA.

I T (eM. pEc. I2, B) IOpBACTABIEGH YacTHM YeDeIOBAHMOM JH—
TONOTHIECKE PA3EOPOIEHX ILIACTOB Redoapmof mompocT® (0T 3-5 xo
I0-I2 M). OCHUHO 2TO YEPENOBAHRE TOCYAHKKOB (pORe M3BECTHKOB)
¢ TJKHAME, APTELNRTaMH. Havaiao pasCypRBAHWA Da3JEYHHX IL1ACTOB
fHRCAPYDTCA HOABNGHHEM HOBOR JHTOJOTHYeCKO# pasHoCTHA. Kak mpash-
J0, 3TO UeCUYAHMKH, COIepRaHWe MX C JTAyCleHHEM CKBAKEHH CDaBHE~
TeJbHO HeBOJHMKO (He Gomee I0-20%). lojomBa miacTOB OTMEYaSTCH
0 YMGHbIIOHREW OOCTYIISHEA B IM&MOBYD CMBCH COOTBETCTBYmme# jmro-
JOTHIecKo! pA3HOBEIHOCTH.

Iy man (cM. puc. I2, T) IpemcTaBieH JRATOJOTAYECKH Da3HOPOI~
AHM paspe3oM (¢ 3-4 JMTONOTHIECKEME DABHOCTSME), CJIORSHHHM DHX-—
JIHMR IOPOIaMA, KOTOPHEe OCyCcJaBJMBapT OCDA&3OBAHNE 2H3YATONBHHX
O0BOMOB OGBAMBHHX HOpON (IGCYAHMKOB, M3BECTHAKOB, IVIAH ® T.I.).
JaHAu# TRI XAPAKTEpA3yeTCA RajAwAeM B IPOGe mIAMa ODHEMIDHO OIA~-
HAKOBHX KOHI@HTparm#t HECROJBKAX JATOJNOIAYSCKHX DasHocTeR. Bumeae-
HES OCHOBHOJ NODOJH B ONpeIeNEHHS THNA pa3pesa N0 miIamorpamme
CTAHOBRTCA NPAKTHAYECKH HEBOSMOXHHM.

Iia BCeX TRIOB IpE BHIEJNEHMR B Ipodax IamMa OCHOBHOE B o0~
BANBHOA NMOPOAH HCHOMB3YNTCA CJeNyDUHe NONOMHATENbHHE NPA3HAKK:

a) o6paibEAA MOpOJA Yame BCEro HPejCTaBleHA apIEJUIMTOM C pasMe-
pOM MMaMEHOK > 7 MM; O) WIAMEHRE OCBaJIBHOR MOPOIH OGHYHO EMEDT
HOHOpABAXBLHYD BHTAHYTYD GOpMy C OCTDHMA KpasmMu.
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BHnesioHHe OCHOBHO# MOPONH ¢ HOMOWBK DTANOHHO-NPOTHOBHHX MO-
Ienelt GasmpyeTcA Ha HIEHTMIMRAIMA HPOTHO3HOTO I'GOJOTHUYECKOT0 pas—
pesa ¢ QaKTHYECKHEM. JTaNOHHO-IDOTHO3HHE MOIEJH COCTABAANTCA IO
kaxnolt mcenenyemodt maomamm ¥ ODOJKHH COCTOATH H3 NPOTHO3HOTO I'60-
JIOTHYECKOT'O paspe3a M 3TallOHHO} KOJLIEKIMA I'OpHHX NOpox. [IporHos-
HHEf TeOJIOTHISCKHit paspe3 CTPOMTCA MO pe3yAbTaTaM MPOMHCIOBO-~I'@0-
(U3AYECKAX U I'©0JIOTO-TOXHONOTHISCKAX MCCISNOBAHRE 1O onHOK MR
HECROJBKEM CKBARWHAM, IPOCYpPeHHNM Ha JaHHOR MIOmWAnH.

B IpOTHO3HOM I'e0JIOTHIECKOM pa3pese IOJRHH OHTH IIpeICTaRioHH
cleIynure NAHHHE: TVIyOMHa, cTpaTRIpafms, JUTOJAOTES, MiaMorpamua,
[AKJIATH B MX MOMHOCTH, IOCJNeIOBaTEeNBHOCTH DACHOJOXSHEA CJO0eB C
WISHTHIHHME [IpH3HAKAMA, KapGOHATHOCTH, JHTOJNOTMISCKUE OINMCAHHe
NOPORN MO Wliamy M KeDHY, CpefHee 3HAUSHME MJIOTHOCTH HODOJ IAA
RQXIOT0 MHTeDpBaJa, I'DAHMIH KDOBJZ ¥ HONOMBH KOJJOKTOpA, CPEXHAA
BeJMUMHA MeXAHWIecKoft crOPOCTH (1) I KaxJOTO MHTepBana, KOs
fumenT m3MeHEHEA MeXamMeckok cropocTH (Ko ) MO oTHOmeHM® K
OMOpHOMY IUIACTy; HMHTEDBAJH BOBMOEHHX MOTVomSHMA ® BoIOHedTeraso-
npoABJeHR{t, BEJWIAHA TPMBEIEHHHX rasonokasasmit ( AT, ), oTHO~
CHTOJEHOE COLSDPRAHMe MeTaHa B Ta30BO3IYymHON cMecm, Teoim3mIscKas
XapaKkTepYCTHRA .

lpmMep yd9acTKa STaJOHHO-HPOTHOBHOI'O I'e0JOTRYECKOTO Daspesa
npuBeseH Ha puc. I3.

3TaN0HHAA KOJLIEKLASA TOPHHX TOPOXL COCTAaBfeTCHs H3 o0pasnoB
RepHa % miaama (mocJe PMBA3KA MX IO IVIyOMHe NO IPOMHCJIOBO-T'e0fH-—
SUYOCKEM MCCJBLOBAHAAM), OTOSDAHHHX IIpM OYDEeHAE CKEAXHH HA TaH-
nolt mwromann. A STOrO B KARIOM CJO® OTCRPAETCA HOCKOABKO (B
KpaiftHeM cJaydae OfHa) Ipo0 mnama, M3 KOTODHX BHOMDADT KYCOYRE OC—
HOBHO# mopomu pasmepoM 3-5 wmM. [Ipm HaJMuWyM KepHa AocHenHEE RS-
MeJaBYaeTCA 10 KyCOWYKOB pasmepoM 3-5 MM. OOveM IpoOH OJHOI'O 3Ta-
Jona I0-I5 om®. Kampad sTaloHRag Npoda MOMemaeTcs B IPOCHDKY,HA
KoTopoft yxasHBaeTCA HOMED cuod ¥ (MIM) IMKIMTA, #3 KOTODOTO OTO=-
OpaH mniaM. K sTasoHHOf KOJeHIME HpMIaraeTcsg DOLPOCHOE OMMCaHHe
OpencTaBleHHHX B He§t TOPHHX IOpOX.

OrodpanrHf ¥ NpMBeNSHHHE [0 IVIyOMHe mlaM TmAaTeNbHO AHANA3M—
pyeTcd ¥ CDaBHEBA®TCH CO IUIAMOM DTAJIORHON KOWMEKNuE. Iocre HIoH-
THQEKalAy OaMa ¢ OMOmbD OPOTHO3HOTO TeOJOIMYeCKOr'c paspesa
OPOM3BONUTCH OPMEHTMPOBKA B paspele W ONpenefieHHe HERIUTA B ero
CJoeB, M3 KOTODHX OHJF OTOGDAHH HMCCJAeINyeMHs IIPOCH lLaama.

6-5033 37
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OonpoGHoe JHTOJNOTHYSCKO® OIMCAEKEe HMOpOX ¥ TI'PaHMIN DPacIpo—
CTPaHOHMA OTHENBHHX JIRTOJNOIHYOCKEX pasHOcTOR NpEBOINATCA B Xyp—
HaJle oNlleparopa-reqiora, CBOIHOE nHaTpDaMMe I'6OJOTHMYSCKHX HCCJe-
IOBaHAHE B exeCYTOUHOH CBOAKE I'eONOr0-TOXHOJOI'MISCKHX HCCISmO-
paumd (cM, mpmwiozesmsa 3, 5 u 6).

5.2, Ordop E NOATOTOBKA KEpHA K RCCJIENOBAHMAM

KepH H3 KOJIOHROBOT'O CHapAfa M3BIAEGRA6TCA aKKypaTHO Ge3 HApy-
meHAA eTo OPMEHTEPOBER, OUANASTCS TpAIKO# MIE dymaroff oT rumHuMC-
TOI'0 pacTBOpA ¥ YRIANHBASTCA B CHeIMANBHHE SNMRY.

KepH yrnamHBanT B CTPOro# IOCAenoBaTeNbHOCTH, B IODPAIKE
BO3pACTaHWA TJIYCHHH CKBAXMHH ¥ TOJHKO B ONHOM HAIDABIGHWMA —
CJeBa HampaBso. la AMERAX 00A3aTeNbHO MANYT RMHTEPBAA M HEHOCAT
CTPeJKY, yRA3HBADMyD HalpaBlleHWe YKIAOKA KOpHA. Meuikve Kycowxa
A OGJOMKE KOpHa, IOCJSNOBATOJNBHOCTE KOTOPDHX HEBO3MOXHO yCTaHO-
BHTH, 34BEDPTHBADT B INOTHYD OyMary ¥ JRJAQIHBaDT B Tc# &0 HOGIO~
IOBATeNbHOCTE, YTO ¥ KepH. ECJM B KAKOM-JNAGO MHTEepBaie APOXORKH
BHHOC KepHa OTCYTCTBOBAJ, B ANMK BRJIQNHBAOTCA HTAKATEA ¢ yKasa-
HMeM RHTepBala M OTMOTROi 00 OTCyTCTBEM B HeM kepHa. (OmepaTop
cramme I'TY ocMmaTprBaeT KepH, yJOXeHHHE B ANMKK, X OPOBONAT €T0
MaRDOCKOIAYSCKOE OIMCARMe,

5.3. 06a3aTeJbHHe METONH HMCCAGIOBAHMA IJIAMA ¥ KepHA

K oGs3aTeabHHM MOTOZaM OTHOCATCA: (paKmmoHHMR aHaJM3 mama,
MAKpO— B MIKDOCKOIMA NOPOJX, ONpENeNeHHe KapCOHATHOCTH, JIOMMHE-
CHeHTHO-CHTYMEHOJOTRIECKAA aHAJM3, ONpelieJioHHe IIOTHOCTH® M OHeH-
Ka IOpDACTOCTH.

JparKIROHANE aHaJM3 mIaMa

OcHOBaH Ha M3yYEHME pASMEpPOB YaCTHN, COCTABAAMIRX HPOCH
miaMa. [onysaemas RHPODMAORSA HACHOOJL3YETCA IJAA DOREHMS CJHSIYRIHEX
337a49: JHETOJOTMIECKOTO DACLIGHOHRSA pa3pesa, BHIEJSHAA 30H 8HO-
MaNBHO-BHCOKAX OODOBHX JaBJeHmit, NPABA3KE OTCEPASMOTO mIaMa K
THyOnHe, paspiesieHMA OCHoBHOU B oGBanbHO# MOPOMH.

Im3MYecrRan CymHOCTH MOTOJR 34RADTAETCA B TOM, YT0 fopMa z
Pa3mep 4acTHI mIamMa 33BHCAT OT DeXHMHO-TEXHONOTHISCKAX mapamMet—
POB GypOHEHZ, JMTOJOTRE pa3CypHBAEMHX HOPOJX. OOPOBOT'O NARJIGHRA X
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EX (A3ERO-MOXAHNYOCKAX cBoficTB (TBEpIOCTH, IVIOTHOCTH, TPEUMHOBA-
TOCTH B T.I.). C yuerToM $arTopoB CYPOHAA NosydaeMmad BHHODMAIMSA
OO3BOJAOT H3YUATH CTPOEHWEe M CBOHCTBA BCKPHBAGMOT'O paspesa.

OpaxI@OHANYE QHaAM3 HPOBOINATCA IO BCEMy HCCJSLyeMOMy Da3pesy
C IHMCKDSTHOCTHI, yxasaHHo? B mojpasrzede 5.I. s aHammsa HCHOIb-
3yprca NouBeHHue cuTa Cl-I00, Cl-200 ¥ npyrme ¢ IRamMeTpOM OTBED-
cre# 1,0; 3,0; 5,0; 7,0 mM. BucymesHHE minaM MpOCeEBaeTCA 4depes
CATa R pa3lediieTcsa Ha weTHpe fpaxummm: $I ~ ¢ pasMepoM YACTRI OT
I,I no 3,0 mm; 32 - o7 3,1 mo 5,0 mm; 83 - or 5,1 mo 7,0 mM;
P4 ~ dojee 7,0 md. Kaxmas m3 BHISJeHHHX ¢paxunit BzBemmBaeTed,
NPOLGETHOe CONEeDRAaHEe ee B Ipode mraMa omnperpeJsaercd Ho gopMyle

. Mui
C.= my 100,

TH® myi - Macca miama \-# gparumm, T;

my - ofmad Macca 4eTHpeX (paxumit aRaJR3EPYyeMmoro IUlamMa, T.

[lo peayarraTaM PpaxlMOHHOT'O aHaJM3a B MmacliTade INyCER
I:500 mam I1:200 crposrca rpaduxe maMoHeHma PI-04.

llpr mAaTepnpeTalm# RpEBHX $I-4 HEOOXOZMMO YUMTHRATH, dTO
H3MeHOHNS PPAKIMOHHOTO COCTABa IWiamMa 3aBHCAT OT Da3MUHHX PaxTo-
pOB: (PHBMKO-MOXAHHTISCKRX CBOKCTB pasCypHBAEMHX NODOX, NpAMEHAe-
MO# TOXROJOTHE OypeHmd, DexXWMa IIPOMHBKR, CBOMCTB HpomuBOYHOR
XRZKOCTH, COCTOAHMSA CTBOJA CKBARUHEH M T.X. OCOG6HHO GoJBmoe BIMA-
HMe Ha M3MEHeHRMe (PAaKMMOHHOTO COCTaBa MJaMa OKASHBAWT DEREM CyDe-
HAS W TAO MPHMEHAGMHX OYPOBHX HONOT. BHXOI M3 CKBARMHH mIaMa C
pasmepaMe 9aCTHIL MBHee 3 MM MOXeT GHTH OOYCJOBJISH CJOLYDLEMA
ODAYHHAMA: HeXoCTaTouHo# HaTpy3xo#f Ha noOJNOTO, B pe3yinbTaTe KOTO-
polt npoRcXomIT He OCLEMHOe DPa3pYyWleRMe NOpPOX, a MX HOBEPXHOCTHOS
BACTHpaHRe; HASKAM pacXomoM GypOBOTO DAcTBOpa, 4TO NDPABOMAT K
3amMaMAeHMD 3300 CKBARFHH; IPAMOHOHMEM NOJOT HCTHpapmero THOA.

B HeOTODHX ciayyasx (OpM OypeHME I'anoT'eHHHX MOPOJ, DHXJHX
HeCYRHMKOP, MMNBYHOB, IVIMH) BHOYDOHHHE Iam PacTBOpAeTCH B Gypo-
BOM pacTBOpe IO 6Iro BHXONA Ha HOBEDXHOCTEH.

fpucyTcTBEe B GyDOBOM DacTBOpe IUaMa C DasMepaM® YacTRHIl
Gonee 7 MM JacTO GHBAET OCYCJIOBJSHO MOX2HWYSCKHM WM THIDaBIH-—
JOCRAM pa3pymeHgeM CTEHOK CKBAXMHH, B De3yibpTaTe 4ero B 3aTpys-
HO® IPOCTPAHCTBO NONANaeT GOJBMOe KOJIMYECTBO OCBANBHOH IODOTH.
B srTOM Cayyae UACTHIN IUlama OCHYHO AMENT HDAMOYI'ONBHYR fopMy X
OpezCcTaBIeHH IVIMHMCTHMA [IODONAMA.
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JHTONOTHUECKOe DAcYWIeHeHHe paspes3a HO M3MOeHeHuD GPAKIMOHHO-
TO coCTaBa GasmpyeTcda Ha TOM, 9YTO DM HEN3MeHADMEMCA Dpexame Oy-
peHms, ofecneumpapmeM OCbemMHOe DaspymeHMWe MOpOJ, pasMep JacTRd
BHOYPOHHOTO IUIaMa 34BHCHT OT JMTOJOTHH Das3CypUBaeMHX NOPOX.

Markme mopoaH (pHXJHe HDeCYAHMKA B M3BOCTHSAKM, IVIRHH, TROC,
KaMoHHHe YTVIA) OCHYHO IpENCTaBJeHH miamoM fpaxmma OI.

Hopoxs cpenHeil TBepmocTR (IECYAHMKH C IVIAHACTHM LIOMOHTOM,
IOPECTHE® H3BECTHAKY H IOJOMATH, ANeBPOJMTH B ApTRUIATH) dame
BCero IpencTaBleHH minaMoM dpammit P2 m 3.

OdeHb TBEDINOG ¥ TBEPIHE NOPONH (OKpEMHEJHS ¥ MeTaMOpHH30-
BQHHHE M3BOCTHAKA, HOJAOMATH R [OCYAHMKMA, OCHOBHHE K3BepKEHHHE
LOpOIH, AHTRADPMTH, OKDOMHeJHE TJMHACTHO CJAHIN) Yame BCero Ipei-
cTapneHn miaMom gpaxuui 3 1 94,

Hcnosne30BaHne PPAKIEOHHOTO aHAAM3a JJIA JMTOJOTEISCKOTO pac~
WieHeHAA Daspesa NOKA3aHO Ha pac. 14, A3 ROTOPOTO BHNHO. YTO

3| OPARLMOHHBIA COCTABY, | = |
<|2 § =
S|E E | S | ONUCAHUE MOPOA
S|=[ O | 02 | &3 | o4 =
2(= |2
S50 40w olnwlo oo o =
; T 2 ] =]
: = ‘-j{ = = | = WBBECTHIR CePHIL, MEAKORCPHUETIA,
1 g A e Ly TIRPRNKISS , TPEILUHOBATHE.
gy I LU
==( == | ApTUANIT TeMHO-Cephil TOHROCNIACTSIA
= =7 B= 2= lecuarik Cepbifl, RBAPLERNA,
= = = CPEAREIEPRUCTEU .
= = = =={ AAeRDONUT TEMNO-CRPll TAUHHCTHIR.
0= = = llecUAHUK TeMHo- Cepril,CPeAHe 3ep -
S — = + | KUCTBIA, NOPUCTHIR C SANAXOM HAQTH.
& = = W3necTHaK CepLIR, MEARC3EDHUCTBIA,
A = S i TAUHUCTBIR , RAOTHBIA .
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Puc. I4. JRTOoNOTHYECKOS pacdNeHEHHE Das3pesa
0 pesyibTaram QpaKIMOHHOT'O aHaAR3a.

PpAKUMOHHHA COCTaB IMaMa CYUECTBOHHO M3MOHAETCA B 34BACEMOCTR
07 JIETOJOTHA TOPOX. M3BECTRARM XapaKTepW3yoTcs HpeoCianandeM B
mnaMe ¢paxumit 32 m 3, lpm pa3GypABaHMA aprALUMTOB B WUIaMe yBe-
AMu¥BaeTCA CONE® UeM B 2 pasa NPOLSHTHO® coxepranue fpaxmmm 4,
a mpm IPOXOIKe MecYyaHO-aleBPOJMTOBOR TOXI® pe3Ko Bo3pacTaeT B
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mpodax HoJA 9JacTHO mraMa gpaxrmm $1. B mMxseft acTH paspesa,
10C/8 OPOXORLSHRA R3BECTHAXCB, BHOBbL JBEJAUMBAETCS NPONGHT mia-
Ma Pparrme P4, HamGosee mufopmaTHBHLMA DY JHTOJOTHYECKOM pac-
LIeHeHRR paspesa ABLANTCA Ppaxumn 9L n 4.

BufieJieHEe OGBAJIbHON MOpPOXH HDPOMIBOAUTCA IOCJe BH3YaNBHOI'O
npocmoTpa maama fpaxarid $3 » 04. OdBanpHas mopona OHBaeT OCHUHO
IDeICTaBIAGHA IUIAaMOM C pasMepam? dacTim 7-I0 MM IpAMOYIOJBHOH
dopm, H3 janbHefimmX aAANM30B OHA MCRIDYAETCH.

BupeneHde 30H aHOMANBHO—~BHCOKMX NOPOBHX IABJGHWA OCHOBAHO
Ha TOM, YTO Opa OYDEHEN B NePeXONHO# 30He IOPOBOS IABJCHME yBe-
JRYABALTCH, B PO3yJAbTATe 9ero cHuEaeTcs InddepeHImaNbHOE HAB-
JieHMe Ha 3a6of, MeXaHEYecKasd CKOPOCTh OypeHEd Bo3pacTaeT M Das-
MOD YACTHI miama yBesmumBaerTca H0 7-I0 sM m Gosee. Ilpy mpeBHme-
HAR [IOPOBOT'0 JABIOHETI Ha1 IPOTHBOZEHACTBYOIMM eMy THIpPOCTaTHIeC—
K¥M fad/muaeTcs oODymMeHAe IJIEHACTHX HODOXN B CKBAXMHy. JacTHIH
mwiaMa TpA  3TOM OCHYHO Gosee 7 MM, BHTAHYyTOX fopMH, IIOCKHE C
OCTDHME KDasAM®. [lpn BHIEJIEHAM 30H QHOMAJHHO-BHCOKHMX IOPOBHX IaB-
Jenn# rpadmkn n3MeHerwi DI-84 HeOOXOIMMO MHTEDPIPETEPOBATH B KOMII-
JeKce C KDWBHME HM3MEHOHWA MIOTHOCTY M1aMa.

(lpABA3SKa 0TGApasMOTo MIaMa Mo IaydmHe odecrnedmBaeTCA TeM,
9T0 pacyeT OTCTABAHMA MPOAIBOIATCA INA Bcex $parmit mrama, a
HCCNeMOBAHAA (M3AKO-XAMATECKAX CBORCTB maMa NPOBOIATCA ¢ ONHOR
dpaxmgett. 310 HEOOXOmMMO [TOTOMY, 9TO IPH HOXbEMe BHOYPEHHOTO
mwiaMa ¢ 33007 CXBAXEHH (IDOHCXONAT 6ro ocelasde B OypPOBOM DacTBO-
pe nox meficTBAeM I'DABYTALMOAHHX CHJ, IPHISM CKODOCTEH [EDeMemeHMd
YacTHALD WiaMa DA3IAYHHX dpaxmait HeonuHaKoBa B UPAMO ITPONODIMOHANB~
Ha nx radapeTaM. Jpakmma aiama, ¢ KOTOpOR BeAYTCA HCCIAENOBAHAA,
yKa3HBaeTCA B XypHaXe ollepaTopa-Teojora B Ipade "lpmmeuanme” (cu.
opanoxeHAe 3). Feam B Oponecce CYPEHAST RCCASHOBAHAA TDPOBOIATCA
¢ pasanuHiM¥ PpakimAME, 5TO TaKKe OTMEYaeTCA B XypHAJe.

Makpo- R MEKDOCKOMEA [ODPOL

Makpo- E MAKDOCKOIMYECKAE ECCJAEIOBAHHMA ABNANTCA BH3YalbHH-
MA METOLAME ONIPSISJeHAS JETOJOTHISCKOTO COCTaBa X APYI'HX OCOCSH-
HoCTe#t mopoxn 10 maamy M KepHy.

fltaM HECcAenyeTCA ¢ IpAMEHEHMOM CHHOKYMADHOIO CTEDPEOCKOHRYe-
CXOro MEKpockomna THia MBC, kepH — C MOMOERM JAYTH ¢ 6-I2-KpaTHHM
YBONRUSHAOM.,

KepdA, OODHATHNR A JAOXSHHHN B CHeLMalNbHHe AIMKHA, HOJABEepraer-
CA ReNOoCpeACcTBOHHO HA OypoBoff BR3Y&JABHOMY NPOCMOTDY H OMACaHHW,
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B KOTODOM OTDa®aeTCA IOCHIeNOBaTeNBbHOCTH er'0 A3BJIGUeHHA - IO BH~
TepBaJaM OT60pa CBepXy BHM3, NaeTCAd KpaTRad JHRTOJOTHIECRas Xa-
DPaKTePHECTHMRA HOPOIH, YKA3HBALTCA MOMHOCTH OTHGNBHHX CJOEB B X&a-
pakTep EX 3aneraHma (cornacHoe, HecoIvlacHoe, YIUIM HAKJOHa H AP).
KapGoBATHOCT NMOPOLH ONpEIeVIAeTCA 10 DeaKIR C COJIIHOH KECAOTOH:
J m3BeCTHAKOB IOp® B3ammone#cTemA ¢ Hed nadnmnaeTcs OypHOe BHIE-
JIGHAE Iy3HPBROB YTJOKHCJAOTO I'a3a; LOJOMAETH, IO BHOMHEeMy BEIY
9acTO He OTJMUMMHE OT HB3BOCTHAKA, B KyCKe He BCKENART (BCRANADT
B Hopomke). M3 raxioff ARTONOTHUECKO® DazHOCTE NOPOZ OTCHpanTCA
o6pasnH KepHa LId doree THWATENbHOIO HCCJIENOBIHEA B YCJIOBHSX
CTAHIOEE B OpE He0CXONEMOCTE - NOCJeIYyRmeTo IeTaJbHOTO ARaN¥3a
B CTANMOHADHHX J1ad0paToDHfAX.

OnucarEe MOPON MO Pe3YAbTaTaM MCCAONOBAHRE MmMaMa X KepHa
OpoM3BOJRTCA No cxeme (Tadn. 7).

Tadmana 7
CxeMa OIRC3HAA NODOT

Ilpu3nak XapakTepHCTHKA BJM OpEMep OIMCAHAS

HasBange NOPOIH Tlo Tadxwme 8

liger (B0 BJBKH?M Cepu#t, OypopaTo-cepu#, TeMHO-cepHit, ¢ 36J6-
COCTOSHRH ROBaTHM OTTEHROM

CrpykTypa nopomn (o tadiEne 9
TexrcTypa IOPOIH CoRcrasd, MacCHBHad, demyfgaras, OCKONBYATAA

TBepnocTs, cTeneRs [TBepine, CBIBHO JIUIOTHEHHNE NOPOJH KBAapLUEBO-
YIUIOTHERHOCTH [T0 ¥ KPEMHHCTOI'O COCTaBa, UPE NADaNaHEM OCTaB—~
TOPOIH LI0T CAeNl Hg CTEeRJIe; MeHee TBEDIHE M YILIOTHEeH—

Hye HopomM (RapGOHAaTHHE, T'HIC, AHTHZDET,CONH)
napanakTcs CTekIoM

KpemocTs TOPOIM 4 rpynmi: kpenkme (c TPyMOM KOJNTCH MOJOTROM),

cpeniedl KpeNOCTE (KOJDTCA MOJQTROM), caacok
KpenocT® (pa3ylaMHBADTCA DyKof) ¥ DHXJINE WIR

CHITyTHe

CocTaB I@MBRTa TyipHBCTHE, KapOoHATHHH, KDOMRHCTHHA ,KeJe3BC-
T, TROCOBHE

Tan memeHTa lo racamne IO

T KoanexkTopa Mo raduune II

HopncrocTs ® xasep-lo Tadmmne 12

HO3HOCTH
TpemmROBATOCTH Mo ~acamme 13

BarymMmHO3H0CTS, TIpH3HAKH :
He@TeHOCHOCTD |- BHIeJ8HRe CHTyMa mJm HepTH mo OHOpaw,ksBep-
HaM, TpermmHaM;
— MPOIRTRA NOPOLH HedTED;
— OKDAalleHHOCTD LOPOIH Heémbn B Oypuit mBeT;




Mpomonxenne Tada. 7

HIpr3HaK

XapaxTepHCTHEA HXM ODEMOD OMKCAHNA

Hanpgume MHHepalb~

OpTaHAYECREX
OCTaTKOB

HHX annqeanﬂﬁg

- 3amax HePTE Ha CBEXEM H3JOMEe TODOMH
BRIDUGHRMS [MDHTa, THICA, AHTRIDATA, KAIBIA-

a ¥ IXp., oCTaTROB dayHH ¥ (MODH, OCNOMKOB
Tallek IDYTEX MOPOL

Tadnmna 8

OCHOBHHE THIH OCaNOYHHX MOPOJ
{oo E.M.Cumexosy, M.C.lBemosy # ap.)

OCHOBHHE Da3HOCTH
nopox

Pasmep cuaranupx
9acTHI, MM

Cocras

I

2

3

Bpexyny , ROKIJIOMODA~
TH, DalS8qHHKA

[lecra, NECYaHUKHA
ANeBpONATH

Mlecuannky aneBpH~
THCTHE

llecuaHAK® aJeBpH-~
TOBHE

Tarey

AprunRTH
TMHMCTHE CaaHOH
Tomrn aneBpHTHCTHE

Tmsru aneBpuTOBHE

OGAOMOUHHE MODOTIH
I10-I,0 n Goxee

I,0-0,10
0,10-0,01

;gegg%mzaux-

aleBPHTOBHX -
5~50%

bl o

TnpHECTHE NOPOOH

NeJATOBHX ~ MOHEe
0,01, ramHACTHE
Mﬂﬂ&?aﬂﬂ -~ MeHee
0,00

alleBDUTOBHX - JIO
25% .

aJeBPUTOBHX —
25-58%

KapGoraTHNe MOpPOAH

MoHOMEEBODaJBHRE (mperMy-
wecTBEHHO KBAPUEBHH ~
“SL’-:
nosmMEHepadbEHE, apro3o-
BHi apueBo~II0JeBouma~
Topuil) ,

rpayBaxkoBuit (kBap, moJde—
BHe INATH, OGJOMKE LOPOZ,)

HamGoJnee pacHpocTpaHeHHH:
TRIPOCTONACTHE, KAOJMHATO-
BHIf, MOHTMODALIORMTOBHI,

TRIPOXJIOPATOBHHA , CMeIAH AL

(XuMATeCKre ¥ CMOXAMUTECKHS)

WsBecTHARE

TonommrH

Mext
Meprean

44

DasHOKpHCTAILIA-
YeCKHe
"

menee 0,10
”

CaC0, (xampume) - 95-100%

Callg (003)2 (nonmomur) —
95-100%
Caco, - 95-100%

CaC0, - 50-75%; TamancTait
marePran - 25-50%



Ilponoxxenme Tadx. 8

I 2 3
H3BecTHARH pasHoxprcramns-~ | CaCo, - 75-95%;
ROJIOMATRCTHE YOCKHO camg (CO )2 - 5_25%
OJIOMATH H3BOCTRO- ="-
. BHECTH® CaMg (CO,) - 75-95%;
CaCo, - 5-25%
CyasparHNe (XMMBIOCRME)
Troc pasHoxrpacTauiE- | Ca$ 0,°2H0
AHTRIDET 9eckne Ca$0,
Kaueauafr S:o.u - NaCl
Kpemm#cTHe, docdaTHHe (XHMHISCKEe)
Kpemmn meHee 0,01 S10, c mpEmecasm APy~
THX MBHODANOB
Onora ="- S\0; - 2H,0
Bocgary -"- CopPsOufy = m.

Kpome yraszaBHHX B Tall. 8 OCHOBHHX THIOB OCANOYHHX IODOX B
paspe3aX CRBAXMH BCTPEUAMTCA BYJIKAHOI'®HHH® NODOIH (1o cYaHMKE,
aJeBPOJIETH), COCTOAIMe M3 HMEDEeOTHOXGHHHX OCJIOMKOB R3BEDXOHHHX
Opox, a Taxke »ffy3MBHO-0CANOUHHE IOPOMH. CPeX® IOCHAeIHMX HAN-
Goyiee pacHpocTpaHeHH TYPOreHRHe OCpeRUMM, NEeCYaHHRH, aJeBPOJHTH
X IemNH, CJOXEHHHEe CMeChD H3BEPREHHOT'O B OCAINOYROI'0 MarepHaja.

Tadmmoa 9

CrpykTypa mopoxm
(o M.C.llsemoBy, E.M.CmexoBy, B.H.KmpreHCEOR)

I(Luauerp YacTAI
0GJIOMKOB , gepen, CerpyrTypa
KDACTAILIOB
0GJI0MOYHEE TOPOIH

> 1,0 TpyGoodiomounasn (mcedmroBas)
1,0 - 0,5 KpymnHoSepHECTAA NMecYanas (Ncaw@ToBas)
0,5 - 10,25 CpenHesepHACTaA OecyaHasd
0,25-0,10 MeJsko3epHECTAs IecdaHas
0,10- 0,01 AneBprToBad

< 0,0I HenrroBag



Tlpomoizenme Tadka. 9

2MOTD YACTHI]
odaom:on.')aepeu, CTpPYRTYDaEAa
EDHCTALIOB), MM
HeorcopTHpoBaHRas| PasBo3epHACTAR
KapGoHaTHHe X IpyI'He XEMEYECKEe MOPOIH
>1,0 T'pyGoxprcrantmueckas (rpycosepHNCTan)
1,0-0,5 KpynroxprCTanInIecKas
0,5-0,25 CpeIHeKpACTaNIHTOCRAS
0,25-0,I0 MeJIRORDRCTANRIB CRAS
0,10-0,61 CRPHTOKDACTAMINYOCKAA RIE MBJIOBas
«< (0,01 AfanrroBas
HeoxroponHo36p~ OonEToBas, CPepoinmToBas, CIYCTKOBAS, KOMKO—
ApcTad BaTas1, OpTaHOTeHHAS, OpPraRoI'eHHO-OCJIOMOTHAT
7 T.O.
Ta6mmua I0
TN LeMeHTa
(no M.C.lBenory)
Tan meMeHTa B3apMOOTHOMEHAE OGJMOMOYHHX 3ePeH ¥ LeMeHTa
Ba?amaauﬁ 3epHa He CONDHEKACANTCA IPYyr' C IpYyr'OM, OHA KaK OH
OCHOBHOR) | BRpaIlleHH B HeMeHT. HemeHTamms IPOYHAA
Tloposui#t 3epHa compMkacanTcsa Jpyr ¢ ApPyr'oM, BCe IpOCTpPaH-
CTBO MeXIY HMME 3aNOJHEHO IIeMeHTOM. IIpoYHOCTH Ie-
MEeHTAIUW DasJsivHag
TopoBo- JacTp 3epeH kacaeTcs IPYr' Ipyra, 9acTh He kacaeT-
GazaibEE# | cA. [IPOYHOCT: LOMPHTALMH DABJINTHAA
KonraxTopu# 3epHa colpuracanTcsa IPyr ¢ IPyTOM ¥ B MECTax MX
CONPAKOCHOBOHAS DaB3BHT LeMeHT. lleMeHTamma HeMpodu-
Has
Kopposmoraulk | UemeuT 3anossseT BCe IPOCTPAHCTBO MERITy 3eDHAMHA X
(paspenaHns) | 9acTAIHO BHOLPAETCA B HAX BCJIGNCTBUE DAaCTBODEHRA
3epeH. OueHs IIPOYHAR MeMeRTammsd
CTKOBH# LloMeHT PS3BHT HEPABHOMEDPHO, MATHAME. lIpovHOCTH Ie-
HOATHACTHRA) | MOHTAIMYM DASAAYHAA




Cxema RJISCCHIMKAIMA ROJIEKTODOB
(mo B.H.Kmprmucko#, E.M.CMexosy)

Tadmaua II

Kraccu Tun YenoBEA aKKyMyJAI®ME HedTR
IlpocTHe Hopopu#t [B OCHOBHOM B IOpax WI¥ KaBODHAX,CXONHHX
ROJUIEKTODH 0 CTPOGHHN C IOpaMA

TpemsHRRE |B OCHOBHOM B TpemgHaxX H B Da3BHTHX IO
HHM IIyCTOTAX DACHEPEHAA

B ocHOBHOM B mycroTax (IOpDH, KaBepHH),

Ciioxune TpemmHHO~
ﬁ:emaaane}ngposnﬂ, DpasBHTHX B GIOKaxX HOPOIH

KOJLIeKTODH |I0POBO—~

™ pe I A HEH

MERpOCKROIMYECKOS® OHHCa-
HAE MPOM3BOIMTCA IPM HeolXo-
IEMOCTE B CTalMOHapHHX Jacdo-
PaTopAAX (3KCHeIMIEM, KOHTO-
PH TpecTa) NOCKe H3TOTORIS—
HEg madoB B3 OTHEJABHHX JHATO~
JIOTHYeCKHX pasHocTed HOpOK.
ITox MEKDOCKOIIOM HCCJISXYRTCH
IOPOIH~KOJLNEKTOPH C b
Goslee IeTaNBHOTO MX H3YYEeHHA.
YrogEAeTCA BOMECTBOHHHE COC-
74B OCHOBHO® wacTH NMOPOIH M
neMerTa, fopMa B Da3MEDH 3=
peH, CTDYKTypa MOpOBOTO IDO—
cTpaHcTBa. MERpoomicanme OH-
BAET HEOOXOIMMO Tarxe IIpH
onpensseRRA cTpaTArpafEIec-
KEX TDaHAL, MApKEDYDIX CJO-
6B X B CJydasxX, TpelynlEx
TouHof JMTOJAOTEYECKOR Xapar-
TepACTHXKA Paspesa, OCOCEHHO
upr OypeHMA MepBHX Ha IronA-
I¥ NOMCKOBHX CKBaX¥H, IpA
OHODHOM M HapaMeTpHYeCKOM
Oypesmn. PesymbTaTdH Maxpo-
B MAKDOHMCCJISNOBAHMY miama
W XepHa 3aHOCATCA B XKYPHa

Tadmna 12

TlopucToCTs B KABEPHO3HOCTE IOPOX
(no T'.J.TeonopoBEYy X Ip.)

JluamMeTp mycTor,| XapaxTepHCTHERA
MM HOPOIH

<0,0I Torromopucras
0,0I - 0,25 Mesronopmerasg
0,25 - 0,5 CpeznHenopacTas
0,5 -2,0 Kpynsonoprcras

>2,0 KasepHo3Haa
Tadnema I3

TpemrAOBATOCTE NOPOX,
(o M.K.Kanmaro)

Mopdonoruss TpemmA| PasMeps, MM
CyOramuuispHHe < (,0002
MrKpOTPEIRHH 0,0002-0,001
BoJiocHue 0,001-0,0I
ToHRKE 0,01-0,05
OueHb MeJREe 0,05-0,I
Cpenrme 0,I1-0,5
Kpymaue 0,5-1,0
Tpydue 1,0-2,0
MaKpOTpelm HH 2,0-5,0
MporMe Marpo- 5,0-20,0

TpeIHH B GoJee
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onepaTropa-reoxora, Ha CBONHYD  JHATDaMMy TeOJOTRISCKHX HCCJEmHO-
BaHEE B B 6X6CYTOYHYD CBOAKY I'©0JOI'0-TEXHOJOTHUSCKHX MCCIeNOBa-
mx® (cu. opanoxemms 3, 5, 6).

IlpEMepr OIMCaHWA HOPOX.

I. JleBoACKas CHCTeMa, BepxHu® orxes, @paHcmit fpyc, mamit-
cxrf IODH30HT, mecdaHkl mract TYEMASHHCKOTO HEJTAHOTO MECTODOX-
neEwa (Bamxuprs).

llecugHAR KEapUeBOI'c COCTaBa 6ypopaTo-CepHll, MeJxo3epHACTHH,
tBepIul,- cpenHe#t KpeNOCTH, C HODABHOMODHO Pa3BATHM TJIMHACTHM Iie-
MEHTOM IIODOBOTO THIA, MEJKONODHCTHE, C OTHEJBHHMA TOHKAMHE TDEHp-—
HaMM, BHIIOJIHOHHHMY TJIMEHMCTHM BemecTBoM. OTMedaeTcs ciiadas IIpo-—
IATRA HedTHD OTHEUBHHX yIACTKOB IOPOAH; HPACYTCTBYDT DeIKME 0C-
JIJIOHHHE DACTHTOJBAHO OCTATEH.

2. Opckas cmcrema, cpemEMi oTHeN, TOMOHCKAS CBATA, I8CYaHWR
nnacr CaluMcKOTO HedTAHOTO MecTopoxneHus (TmMeRcKad oGIacTh).

lecuaHMK I'payBakKOBH#, CBeTJIO-CEpHE C 36JI@HOBATHM OTTEHKOM,
HOOTCOPTRPOBAHHHHE, cpemHe# TBEpIOCTH ¥ KpemxoCTH. LleMeHT IVIMHMC—
ruff, IOPOBOTO R ILIGHOYHOT'O THOA M KapOOHaTHHE crycTropui. Ilopo-
Ia UOpHCTas, HOTpemEHOBAaTAad, Ha CBeXeM H3JIoMe C 3amaxom HedTH.
OTMeYADTCS MEJKRO IaJbKA H OGJIOMKH odfiy3RBHHEX NIODOXN.

3. KamenHROyTONBHAs cHCTeMa, CpefHm# oTneJs, HARHeGamxvpckmi
HONBAPYC, IPOAYKRTEBHEE IOpH30HT KOPOGKOBCKOT'O I'a30HE(TAHOTO MEC-
TopoxIeHus (BoArorpaickas o6nacTs).

3BOCTHAKA CEpDHO® M CBETJO-CODHE, OPIaHOT'@HHOOGJIOMOYHHS,
OOJIATOBHO, OTPHIATEJBHO-OOJATOBHO, CJIOMCTHE M MacCHBHHE, IOpAC-
THe, IepecjamBanTCH C MEJKO3EDHACTHME CJaGONOJOMATHUCTHMA M IViA-~
HECTHME, TDPOUMHOBATHMA DASHOCTAMA H3BECTHHKOB, COIEpEALMMA OpTa-
HOPOHHH® OCJIOMRE. MecTaMe M3BOCTHARY CHJILHOTPEIMHOBATHE, TPemuH-
KB 9YaCTHYHO 3aNOJHOHH IVIMHHCTHM BEIECTBOM.

4, HeoreHoBad CHCTeMa, ILIMONEH, MPORLYKTHBHAA ToJua, CanaxaH-
CRas cBUTa Kapajarckoro ra3oHedTAHOro MecTopoxieHms (AsepCainxah).

llecKr ¥ DECYAHMKM KBApDLEBHE, CBETNO~CepHe, OypHe, MeJKo3ep-—
HMCTHE, XOpOmO OTCOPTEPOBAHHHE, ILIOTHHE, clado# KpelmocTH # DHX—
A6, ¢ IVIAHMCTHM I[IODOBHM ¥ KOHTAKTOBHM IISMEHTOM, Ipocjoama Hed-
TOHACHNOHEAHMA. [lepecnanBapTcA ¢ IVIMHAMHA, OYyPHMZ M CEDHMH, CJOHC—
THMHE, IUIOTHHMW, OOCYGHWCTHMA ¥ TWCTHMHA.

OnpenesieHEe KapGOHATHOCTE NOPOL,

OmpezesieERe XapGOHATHOCTH TODHHX IODOX OOYMECTBIASTCA HyTeM
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W3MepeHns o0heMa WIH IaBJIEHMS YIVISKECJOTO I'asa, BHIEIMBIEI0CH
Ipn B3amMoNefcTBEE Mccienyemoft Iopoms ¢ colAHO# KuceJoTo#, M IIpo-
BOIUTCH C LEABO ONpeeJeHra JHTOJOTMISCKOTO COCTaBa NMOpOX. IIpo—
BOIMTCA IO BCEMY HCCIEIyeMmoMy Daspesy ¢ IECKDOTHOCTBD, yRasaHHON
B nmoppasmesie 5.I.

[pm BsamMozslicTBRAM KaiBLMTa ¢ COJsHO RKucIOTORA mpH Temmepa-
Type 20°c peaxuysa npoTexaeT B TedeHme 30 c 1o cxeme

Ho0
CaCO, + ZHCL=Cally + 00y <o

llpr P3ammoneficTBum NOJOMATA Deaxmus IpOTeKaeT B TeJeHHe
30-35 mmH 1o cxeme

2H
CoMg(COy), + 4HEL = Coll, + MgBLy* 2H2003<2c‘02

B 3aBECAMOCTH OT TEMIepaTypHOI'O peXVMA pasandanT LBa CIOCO-
Ga: Ges HarpeBa CONAHOR KMCJIOTH M ¢ ee momorpesoM. [pu nepsom
cmocole aHajMM2 NPOBOIMTCA NpM KOMHaTHOR TemmepaType (20°c), npm
BTOpPOM cmocode - o oxoHYaHmn peaxman CaCO; ¢ HCL (uepes 30 c¢)
BRJINYEETCA HATPeB ¥ COJAHAZ  KUCJIOTA HarpesaeLca mo 80°¢, uro
cnocodeTByeT Goslee CHCTPOMY NpoTexammo peaximm CaMg(CO,)e c HCL.
Bpems gHaaW3a IpA 3TOM coxpamaeTcs ¢ 30-35 mo IO-I5 mmH.

Ina wsMepenus KapGoRATHOCTH oTdmparred I0-IS wacTmIl OCHOB-~
HO#t moOponH W M3MeapvapTes B nopomor (0,25 MM) B MeTaLIMYECKOR
nnm gaphopoBoit crynre. llocne R3MENBUEHWA OTBEIMBASTCA HABECKA
0,5 v (¢ TownocTsn go 0,0I I'), KoTOpas NOMEUAETCA B DPOAKIAOHHYD
¥aMepy KapdoHaToMepa ¥ TepMeTH3upyeTcd. IIpm mozmade B xamepy
7-3%~HOTO PAcTBOpA COJNAAOR KMCIOTH B Pe3yJIbTaTe DEaKUmM pazjio—
KEHHMA KApOOHATHHX MWHEDAJIOB BHIENAeTCH YIVIEKUCJHH T'a3, IO #A3Me-
HEHED 00BeMa WIM LaBJeHEW: KOTOPOTO ONpejieNlieTcs CONSDPXAHWEe B I0-
pozme xajlblmTa M HoyoMATa. OKOHUAHMe INpoIlecca DeaKkIMu OIpenessieT—
€A N0 OTCYTCTBMD TpApAmMEHAA NoKasarui mproopa.

KosmuecTBo CaCO3 " CaM%(Coa)z oIpenenseTcs ¢ INOMOIBl RajA—
6pOBOTHOI'O rpaluKa, KOTOPHE CTPOMTCA N0 pesyasTaTaM aHauu3a Ha-
BECOK IMCTHX KapPGOHATHHX MUHEDPaJoB (NODOMOK KANBIMS YIVIEKECJIOTO
TV 6-09-895-71) Becom 0,I0; 0,20; 0,30; 0,40; 0,50 r. Bec 0,50 r
npmHAMaeTcs 3a 100%. KaimOpoBka IDOMSBOIWTCA He DeXe OXNHOTO pasa
B Mecdll, a Takke IocJe Nepeeszna HA HOBY® CKBarMHY WM Iocle pe-
MOHTa mpuoopa.

Inia olpeneneHMd CONEPRARWA KANBIMTA B ucclenyemoft Hasecke
miava gepes 30 ¢ mocae Hauala DeakiEm cramapr oTcuer (puc.I5, a)
7-5033 49



- Puc. I5. Tipmmep sammch

Y CONOPRAHUA KaJBIMTA W IOJO-
201 smgra B mpole miama.
161 Ctaco, - 33%
12/ Ceamgeoy, = H%
¢ - 56% A IO KanuGpOBOUHOMY TI'paduKy
81 o (pme. I5, G) oupemesswT ero
4 Q conepkanne B mopome. Hocae
OKOHYAHUS DEaKIMA CHAMANT
0 L,.__—J(—l._—a orcueT \g X Do pasHame oT-
\z cueroB \g =y c momousi

KaJqmGpPOBOYHOTO Tpafixa OIpe—
200’ JeJANT CONePRAHAE IOJOMATA.
BesMuMHE HEDPACTBODHMOTO OCAal-—

Ka CH_0 HaxomiTCcA 1o dopmyse

Cy,o= 100 'mtum; cﬁu“g((Oa)g'

llpm ¥3mMepeHMH COISPRaAHAL
KaJBIATa M IOJOMATa B NOpOHAX
13 OUTYMZHOBHOT'O MR IIPOXYH-
THBHOT'O MHTEpBAaJlla HAaBECKy H3
t; ncesenyemo#t oponH HEOGXOmM~
1 MO NpO3KCTparnpoBaTh. Iis
3TOTO Ha JMCT $MIBTDOBANBHOR
0 . OyMaT? HaHOCHTCA B BHIE KOHy-
20 40 60 80 00 ca TomxomcTepras (0,25 mmM)
cc::co, ,c::aw(cn,\z,% Nopoza B HEOOXOIMMOM KoJAde-
e (®I0 r) » oGpadaTHBaeT-
ca xnopojopMom. UYepes IO mMmE HOpONYy HEpeHOCAT Ha UHCTHIT JHCT
PuibTpoRaNbROK Symarm X omepalms HoBTopgeTcs. PasoBHit pacxor
xnopodopma — 20 kKaneuab. JKCTPATMpPOBaHWE IODOLH, 8 TaKKe M3Mepe-
Hne XapOoHATHOCTM HEOOXOIWMO MPOBONMTL B BHTARHOM mKady.
INarHoCTHUKS TIOPOX NPOM3BOTATCA IO KOJIMYECTBEHHOMY COOTHOIme—
HAD B IODOXEe KaAbIMTa, NOJOMMTA M HepacTBODUMOTO OcTaTKa. B 3aBu-
CHEMOCT® OT COJeDPXaHUA B IIOpOIe CaCO3 bl CaMg(COs)Z HabmonaeTca Ie-
pPexXon OT WACTHX M3BECTHAKOB K WMCTHM  JHoJoMATaM. lo BeiuwiHe He-
pacTBODEMOTO OCTAaTKa CYAAT O BeJMDIHe TeppuIeHHOR cocramisomed.
Jlna IRarHOCTMPOBAHAA KAPCOHATHHX NOPOX CJlenyeT IPUNEePRUBATHCH
wiaccafuaxammt, NpUBENeHANX B Tadn. I4~I7.
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Knacenprranns RapGoHATHHX MODPOL,
¥3BECTHAR-TOJNOMAT~TUHE (1o Teo0poBHYY)

ladmuua I4

Hopoxa . C;xepxaﬂne, %
VIREACTH.
MaTepuan CaCo, | CaMg(CO4)5
TawERCTHE 7M3BECTHAK 30-10 35-90 0-45
CaaGoTyIMHACTHY NONOMATOBHI
W3BECTHAK 5-10 90-45 5-47
CnaGOTNMHACTHI M3BECTHAK 5-10 95--85 0-5
N3BEeCTHAK 0-5 I100-90 0-5
Co1a6onoNOMITOBHY M3BECTHAK 0-5 35-80 5-20
JosommToBH M3BECTHAK 0-5 80-65 I15-35
CWIBRONOJIOMATOBHY M3BECTHAK 0-5 65-47 30-50
Tadnaua IS

Knaccnuxanmsa M3BeCTKOBO~TOJOMATOBHX HODOJ,

(mo C.T.BumaAKOBY)

Conepxamme, %

Hopona

CaCo, CaMg(COa)z
/3BecTHAK 95--I00 0-5
sBecTHAR IoJOMATHCTHIE 75-95 5-25
I3BECTHAK IOJIOMATOBHIM 50-75 25-50
JonomuT WM3BeCTHAKOBHI 25-50 50-75
JosoMuT M3BECTKOBACTHH 5-25 75-95
JoxomuT 0-5 95-I00
Tadmama 16
Knaccuduxanna TeppureHHo-KapSoHaTHHX MOPOT,
(mo 11.B.Xsoposoit)

Hopouxa o | onRnnnaas,
UsBecTHAK (moJioMnT) 95-100 0-5
W3BecTHaK (MOJNOMMT) aJleBPUTHACTHIH 75-95 5-25
UsBecTHaK (mONOMAT) aneBPHTOBHI 50-"75 25-50
Hecuannk (aJeBpUT )U3BECTKOBUCTHIE

(noﬂOMHTECTHﬁg 5-25 75-85
Mecuammk (anespur) 0-5 95-I00
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Tadmuna I7

Kraccupnranms KapOORATHO-THMHMCTHX HOPOT
(no C.T.BrmaAKOBY)

ConepraHne 3BecTKOBHR DAI IonomuaTOBHYE pax
TJIMHRCTOTO
mareppana,% | Iopona CaC0g,% opoxa Calig (CO, )o%
0-5 3BecTRAK 95-100 Josomm? 95-100
5-25 UzBecTHAK 75-95 TonomMnT 75-95
TVIAHACTHE TVIMHAC TH
25-50 Mepress 50-75 MepreJs 50-75
LOJIOMA TOBHM
50-75 Meprexs 25-50 Mepress rymaac~{ 25-50
TunARCTHE THE NOJIOMRTOBHH
75-95 Tnmna 5-25 Tnuna 5-25
M3BeCTHOBAaA ZIOJIOMATOBAR
95-I00 TrnHa 0-5 TinHa 0-5
13 = |23,
=|=| 5 ONUCAHUE [lpAMep JATONOTRYBCKOTO
=
= E 5 NOPOA PacwIeHeHUA IO pes3yJabTaTaM
28 = OHpeneNeHNA KapOOHATHOCTH B
= : nHTepBaje nccienosarnit 3920-

[
Pyart

-

APIHART TEMHO- CepH|
ITOHR OCAQUCTHI,
W3BeCTROBUCTHH

MU3BECTHAR ACAOMM-

'THCTBIR, TeMHO-Cepbil,
[MUIP OXPHCTAAAVHECK A
OPTANOTEHHO- OENOMOY,
HEIR, TBEPABA.

U3secTHaX AOAOMHTOR
[CAABO I AMHHCTHN, TEMHO
[CepbIr, MIRPORDUCTANIH
[UeCKUI , TREDA BIH

CAOMUT W3BECTHAND-
NSIh, MUK PORPUCT ANM
€CN I, BUTYMMHOSHHIT]

40I0 m Ha cxB. 39 TeHT®3
upEBened Ha puc. I16.

/uTepnpeTalmin JAaHHHX
OlIpeLeJIOHRA KaPOOHATHOCTH He-
00X0IuMO ITPOBOILHUTE B KOMILIEK—
cé C BH3YaJbHHMM MSTONaMR JIH-
aTHOCTUMKA ¥ DesyJbTaTaMd Me—
XaHMYECKOTO KapoTaxa.

PesynbraTh oIpeneeHud
KapOOHaTHOCTH IpelCTaBNARTCA
Ha CBOIHOR amarpamme IeonOTH-
YeCKMX HccaenoBammit (cMm. npu-
JoxeHre 5).

Prnc. I6. Ilpumep JmToJs0-
THYECKOTO DACUICHEHNS Dazpe—
32 II0 pesyabTarTaM OIpeleJeHNs
kapGonatHocty (ckB.39,Tenras).,



JomMPEe CO8HTHO-CATYMAHOJIOTAYECKAY aHaN3

Ananms ocrOBaH Ha CBOXCTBe GMTYMORIOB NP KX OCNYICHHHA YJb-
TpafnosieToBEMY Jy4aMy HCIyCKaTh "XoJIonHOe" CBeusHWe, MHTEHCHB—
HOCTBH M IIBET KOTOPOTO NO3BOJANT BH3YANBHO OlGHATEH HAIAWME M Kade-
CTBEHHH]I cocTaB OmTymomfa B WcclenyeMo# Hopons.

OCrapymeHye, NIepBAYHAA IMAUHOCTMKA N BHACHEHMe XapaxTepa
pacnpeneienns CATYMAHO3HHX BEMECTB B I'OPHOf MOpOINe BKJIKYAKNT: BU~
ayaabHHE OpocMOTp wiama (kepHA) Ha NPACYTCTBAE CHTYMOHIOB; Ka-
HeJIbHO~JIOMAHECIIeHTHY QHaNu3 A OLpelesieHHd KavueCTBEHHOI'0 COCTa~
Ba ¥ KOJWYECTBEHHOTO COJepRAaHWs GHTYMOMIOB B mlame (xepHe).

Ina BUByalBHOTO IDOCMOTpA ®3 IPOCH WnaMa OTCHPANTCH CyXwe
YaCTHIN OCHOBHO# MODOZIM, HE 3aI'DA3HEHHHe GypOBHM DacTBODOM, H
IIpocMaTpyBalTCa IO JUOMAHECHEHTHHM OcBeTHTeJseM. lIpucyrcrsue On—
TYMOMLOB OGHAPYXMBaeTCA IO CBEUEHWD YTJIOBOJOPONOB, HAXONAUMXCS
B OOpax ¥ TpeuyHaX TOPHHX IIODPOX, BH3BaHHOMy OGCJy4YeHHeM yJabTpaguo-
JIeTOBHMH JIYUaMA .

Ilpm modaBkax B OypoBO# pacTBOp HedTH MM IPYI'HMX JUOMVHECIHA-
DyosMX BelectTB JACTHIH UUIaMa WM KYCOUKM KepHa Da3NaMHBaNTCH ¥
IPOCMaTPNBANTCA B CBOXEM W3JOME HOJ JIOMAHECUESHTHHM OCBEeTHTeNEeM
npn 7-I0~xpatHOM yBeJnueHn¥. IIpm BM3yanbHOM ODOCMOTDE OTMEdamT-
Cq 1BeT, pa3Mep W HHTOHCUBHOCTD JIOMHHECUGHINM CUTYMHHO3HHX Be~
LecTB, a TAKEe B3a¥MHOe DaClOJIOReHEEe CUTYMMHOBHHX KOMIOHEHTOB
Mexny coloit. llBeTa spMMHeCHOHIMYU, HAOMORaeMHe IPM BH3YalbHOM IIpO-
CMOTpE, OCGHUHO OTJIATANTCH MEHBUAM Pa3HooGDaszueM (roaycue, cuuue,
Gen0BaTo~ToAyOHe, GeloBaTO-KeJTHE), UeM Npy IPOBEIEeHHMA KalelbHO-
JIOMIHECTIEHTHOI'O aHanmsa.

Pazmep ¥ HMHTEHCUBHOCTD JIOMRHECICHIMY OMTYMMHO3HHX BeUECTB
3aBHCAT OT VMHIMBANyaABHHX CBOMCTB M2yyaeMuX BENECTB M MHTEHCHB-
HOCTH BO3CYXIAOUET0 cBeTa. YUmTHBas NoclepHee, HEOGXOI¥MO IO BCe-
My WCCNeLyeMOMy pa3pes3y NpPMMEHATH ONHOTMIHYH aNlnapaTypy cO cTaH-
IAPTHHMM MCTOUHWKAMY yabrpadmoseroBex Jyde#h ( N = 366 nM) m cBe—
rofuiasTpamm (Y6C-3, YBC-6).

Hocse sM3yanBHOIO IIPOCMOTpA MaMa HPOM3BOAMTCH KaMeJBHO-JU0-
MHHECUSHTHHY aHann3, Eig 4eTo oTéupaeTca 5-7 T CyXMX 49acTMIl mia-
mMa ocHosHoft moponu. lltam maMesnbyaeTcA B CTyHKe W IpocemBasTcs
yepes cuTo ¢ pasmepamm oTBepcTnit 0,25 mm.

Jli4 aHanwsa lesecoodpasHee 6paTh HaBecky npodu I,0 r. Tpn
nHaseckax 0,I-0,5 r npoucxonur Cosee MoJHAA SKCTPaxuds CUTYMHHOZ-
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HHX BEMEeCTB, ONKAKO BO3MOXHHW OWNCKY IIPH ONpEeTNeJeHWN KOHIeHTPaIAN
OrTyMounOB (33 CYET HETOWIOCTH UpH BIBEUMBAHMM HaBecox). llpn Ha-
BECKAX 2 T I 00Jiee BO3HEKAET OIIACHOCTD HONOJHOI'O USBJEYEHMA Ou-
TYMHHO3HHX BelleCTB M YIJWHAETCA IIPOLECC 3KCTPATHPOBaHUA.

HaBecka momemaerca B BUIe KOHyca Ha NpeInBapuTesbHO o0paco-
TaHHENR XJ0pofopmoM JHCT GmabTpoBajabHOR Oymaru. g BepmmHy KoHyca
HQHOCATCA A3 IOHIeTKM 20 Kamenbr x1opodopMa, KOTODHH, BHMHBAZ 43
nopoIH OMTYMOWIH, 0GpasyeT Ha NOBEDXHOCTH CyMard IATHO AMaMeTpoM
I-3 cM. Tloene ucnapenns pacteoputens (8-I0 mmH) IMOpOmOK ¢ GyMAarw:
yoajlseTcsa X B yAbTPapRONETOBHX JydaX OIEHMBAETCHA MHTEHCHBHOCTEH
CBeUeHMA IATHA ¥ IBeT JiMmHecleHmmn (Tadi, I8).

Tadmnma I8
Knaccubuxanna GHTYMOMIOB TO JIOMUHECUEHTHOM
XAPaKTepACTAKS KAUWLIADHHX BHTSIKEK

Tpyn-| [lreT JoMIHECIEHIAN m - m
8 KAMALINDARHX BHTAXOK CocTaB OUTyMOMuA Tun Surymonza

I DesoBaTo-rosyoue ToHa [YiveBonmoponkue duiovan)lerxunit omTy-
PA3HOY MHTEHCHBHOCTHM |He cozepxamme cMoil n |Momn (JB)

achalbTeHOB
I Denmit, TonyGosaro- He@Ts n Ouzymonid ¢ (MacaaumcTHi
KEJTHE, CeJOBATO~XeJ- |HN3KEM COmepKaHueM Snrymong, (MB)
TriE CMOJI, C HE3BRAIUTEJNH-

HHM COIEpXaHAeM MJH
OTCYTCTBHEM acanbre—
HOB

1 Megruﬁ, OpanmeBO~xeJ- (Hedrn n Ourymonze ¢ |llaciaHMcTO-CMO-
THIl 0O CBETJO-KOpAY- coneggéﬂnem Maces 6o~ |auCTHt GMTyMOMT,

HeBOI'O ?egﬂ , achausreroB | (MCH)
2%

IV | OpanreBo-ropuuHesuf, [BnTymomn M Eejrm c Cmoomcru#t 6nTy-
CBeTJI0-KRODWIHEBHIT, KO- |TOBHWESHHNM conepkans~|voun (CL)
DPUUHEBHI em acdanbreHoB (3-20%)

N TemHo-rOpMYHeBH{t, 36~ [BuTymoMI ¢ comepmanu-|Cmoamcro-ac—
JIEHOBATO~KODNUHEBHHA, oM achanbreHoB Cojee |danbTeHOBHIL
KDaCcHO-KODAUHEBH, 207 Gurymony, (CAB)
qegﬂo~xopnqﬂeauﬁ,qep-
HH

Kpome THMOB OMTYMOWIOB IO KaNM/UIADHHM BHTAKKAM CIDBIEJIASTCA
HamMuMe yTePOIACTHX BemeCTB 10 HOSBJAeHMb Ha (MILTpOBaAbHOR Cyma-
I'e YepHHX HeJNMMREeCIMPYOUMX KDYIMHOK, CePH - [0 MOABJIERMD TEMHHX
ReJIOMMHe CLIAPYOIMX IoN0coK (OpM IHEBHOM CBeTe HaGNnIAanTCH XeJaro-
BaTHe GNECTKA), TBEeDIHX NaDPAgMHOB - NO Haluump BOCKOOCDa3HOI®
Hanera.
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s roamyecTBeHHOR OLGHKM COINEPRAHMA CATYMOMIOB B HCCJOLYye-
Mo#t mpode B MOJIEBHX YCJIOBMAY MCIHOJB3YSTCA NATHOANIBHAs cHcTeMa
(radn. I9).
Tadnama I9
KomndecTBeHHas OLIGHKA COILEPXaHNA CHUTYMOMLOB

dopMa JOMMHECIIA~ m
DYBLeTO yuacTka XapakTepucTHKA yUacTKa Bann

PoBHOE NATHO

HepoBHOE MIATHO,TOJCTOE KOJBIO
TOHKO® KOJBILIO

Tonroe ("psaHoe™") KOJBIO
Tourn

000

-~
‘-

H N W O

%
&5

K orpruaTesnHum $axTopam, BIRAOWYM HA CHEEeHEe MHHOpMATHB-
HOCTH JIOMVHECISHTHO-ONTYMIHOJOTHISCKOTO aHalu3a, OTHOCATCA J0-
Oapxn B OypoBoiff pacTBOD HeT™ m OypeHme C IPHMENCHWEM M3BEeCTKOBO-
6uTyMHHX pacTBOpoB (MLP).

Ilpy moGapkax B OypoBo# pacTBOp HedTR HEOCXOIMMO IIPOBECTH ee
JmMEAHECTeHTHHE aHanus. WicToft cTewisHHOR IaJoukoi Kamuist HedTH Ha-
HOCHTCST Ha (MABTPOBaNBHYW Oymary (ynoGHee xpyrami guasrp). locae
IPOCHXAHMA Kalliy QuabTpoBalibHag OyMara mpoCcMaTDPMBAeTCH B yaAbTDa-
duoNeTOBHX Jyuax JoMrHecCKola, [Ipm ocMOTpe OTMEYAnTCA UBET JHOMHHE-
CUEHIMM, HAJVUMe B IIGHTpE TeMHO# 30HH, OBET M XapaKTeD OKaHTOBKK
IIATHA. 3 3@BHCHMOCTH OT COOTHOWEHMS B HEPTH CMOJMCTO-acdasbTeHO~
BHX KOMIIOHEHTOB ¥ JeTHKUX (paxumii W2MeHAeTCA UBeT JIOMAHeCHeHIMN
nqTHA: TAReJHe HedTn ¢ COJbIMM COTSpXaHMeM CMOJRCTO-achalbTeHOBHX
KOMIAOHEHTOB - TEeMHO-KODAUHEBHE, KODWIHEBHE, OD3HXGBO-KODHYHEBHE
1BeTa; Jerkye MajJocMOJMCTHe HedTH — OesnoBaTO-TOJNyCso# IBET HmATHA.
PegyabTaTH JMOMAHECHEHTHOTO aHaim3a Npod uwiaMa ¥ HedTm CpaBHMBART
Mexny coGo#. Ecuim nBeTa JOMAHECUSHIMN IATEH KaNMILIADHOR BHTARKK
n nedrm Ha GuabTPOBaNBHO! Cymare UNEHTHUIHH, HEOOXOIMMO MPHBJEUL
MaKCUMyM HMEQOpMAIMM II0 pe3yJbTaTaM IPYyruxX MeTo/IoB aHaJmsa uccJe-
IyemoTo odpasua (rasoBu#l aHaj;ms, NOPHCTOCTH M ADP.) LIS peUeHHus
BOIpOCa O NpMYMHAX HaMMaIusg B npode GATYMOMIOB .

Ilpy Gypenmnm ¢ npmmeHerueM WGP 1 oTmuBKoIl IUlaMa C IIpUMeHEHNEM
Jusromnnsa JIGA npoBonuTCA TONBKO Ha olpasuax KepHa.

JoMIHe CLIEHTHO~CUTY M HOJMIOTH YO CKMIT aHANIA3 HeOGXONMMO IPOBOIATE
TOJNBKO B BHTDKHOM WKADY.
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[lpavep BuIENEHAA IO JAHHHM JBA HePTeHaCHUIGHAOIO XOJLISKTODa
B8 KapPOOHATHHX OTJOXOHMAX HMKHEI'0 kapJOHa o ckB. I04 Crapo-Axy-
HOBcKo¥ momamn (Baummpns) Moxasal Ha puc. 17.

JlioMuHE CLISHTHO~CUTYMEHONOTAYECKAl 4HaMM3 TIPOBOINTCA 10 BCeMy
ACCaeayeMOMy paspesy uepes 3~5 M, B HeDCHEKTUBHHX y4YacTHaX -~ ye-
pes Kagruit MeTp HpoxoIkM. JAaHHNE O NHTORCUBHOCTH, [OBETe ¥ TaIe
OATyMONZA IO pe3yJbTaTaM KaIeJbHO~-JOMAHeCUEHTHOTO aHalW3a 34HO~-
CATCA B XypHaj olepaTopa-Ireciyora, Ha CBOIHYW AMArpaMMy TeoJiord-
YeCKMX NCCISLOBAHHE ¥ B CBOLKY I'0JOTO~TEXHOJOT'MISCKAX MCCISN0-
Baupit (cm, npmaoxemms 3, 5, 6).

El = ABA
<lo| & ONUCAHUE P
§ a2 E 0 3
[+ 9
B S |ul  noeon SHE 2
<o = |¢ E]
= < - D
- M| -
R A T
— THM OTTEHKOM, NAOTHBIR?
- KOKPUCTANNALECK U |
Ol B (U3eecthax cepu Tonxoxpuc{2 [FKMB]]
- TAAHUCCKMI 1LAOTHI, IO
- CAOSMH opranorexnuf , ko- [{ [PKIMB
- PUYHEBO ~ CepHR ,BE3 MpH3-
HAKOR HePTH BIIAB
s
—
-
—
—

mm.hm—-—-—-‘—swum

BTIAB
T bI|AD
Aoromut Kopuuresato-ce- |2 1AMB
Phili , RAOTHHR )Km
5\ | [3secTrax KOPUUHEBATO- X M5
- COpmTi ,'mxoxpuc‘rmwewﬂr—
<13 |/ {maomiest w opranorensmi, (3K
T HEMTEHOCHLIK , CYABPATH3H - 5“(
- POBAHHLIU € RPOCAOAMY AO-
T AOMHTA U CYABDATOB K
s 1351
— {[E{1AB
—
= {[BI]AB
HidecTHaK caetro-cepuid , |1BIIAD
KOPUYHEeBATBIA, NAOTHNH , 9
TOHKOKPHCTAAAHUECK Wil
- 2

Puc. 17.
Ilpamep BHIANE-
HRA HedTeHACH~-
IIEHHOTO KOJUIEK~
TOpa Nno JuoMHHE-
CLEHTHO-OH Ty MR~
HOJIOTHYeCKOMY
aHannsy (crs.l104,
mwi. Crapo-Axy-
HOBCKas) .



OnpepesieHre ILIOTHOCTH TOPHHX IOPOXR

Onpemesienne IUIOTHOCTH IOPOJ, IO WIAMy ¥ KEpHY IPOBOIATCA C
TelbD BHIEGJGHNA 30H SHOMAJILHO-BHCOKAX IODOBHX NaBJeHnit, BHABIE-
HUS KOJANEKTOPOB W NpWOAMKOHHOY OLEHKM MX IOPACTOCTH. Jid ompene-
JeHAA TIOTHOCTH TOPHHX NOPOX MCHOAB3YRTCH DPA3JMYHHE CHOCOCH: IBK-
HOMETDHYeCKHt, IMIpOCTATHISCKOTO B3BEUMBaHWs, apeoMeTpuuecknit,
ofsemHoBecoBol, GmoTammonsn# m mp. B mpartmxe I'TH pexomenzyeTcs
[IPAMEHATH MMKHOMETDHUYECKA#, IHIPOCTATRYECKOI'O B3BEUNMBAHHUA W apeo-
MEeTDHYECKRA# CIIOCOCH.

[ImxkHOMETPUYECKAA croco0 OCHOBaH HA CPaBHEHHMA MacCH olpelne-
JIeHHOTO odbema mcclemyemoro odpasua ¢ Maccoft Taroro ke odsema
BOIH TIpW OZMHAKOBO! TemmepaType. VamepeHnma MpoBOIATCA ¢ MOMOME
rexuggecknx secoB BAT-I mum JMKT-I60 u mmxaomerpa [MIT-50 B crenym-
ueft MoCJeNoBaTeNBHOCTH. U3 MpOGH maMma IOJ MAKDPOCKOLIOM OTOMpaeT—
ca I0~20 BnaxHHX 9YACTHI, LWIaMa OCHOBHON HOPOSH C HeHapymeHHOH
rexcrypoli. Ilocne CHATAA M3GHTHA Blar¥ QUABTpoBaiBHON Oymaroit
AcCJenyeMHit mIaM NoMemaeTcA B CyXoif MMKHOMETD A B3BOIMBASTCH Ha
J1a60paToOpHHEX Becax ¢ TowHocTh nmo 0,0I r., IIkHOMETD CO IUIAMOM
3aJmBaeTCA 10 METEM IMCTHIMpoBaHHo# Bomoit (TemmepaTypolt 20°C)
¥ CHOBA B3BemMBaeTcA. I[IpenBapWTesBHO oNpelelieHHHe KOHCTAHTH IIEK-
HOMEeTpa: MAcca CYXoro NMMKHOMETpa M K Macca IMKHOMeTpa C  BO-~
Joft mg, ~ NOSBOJNANT OTPAHAYATH ONpENIeJenye IIOTHOCTHA IaMa IBYy-
MA B3BEUMBAHUAMA.

DIOTHOCTE UUlaMa pacCuMTHBaeTCa Mo fopmyie

- my= m "
Bw = o mgemi- may
TIe My, - Macca TERHOMETpa CO LUIaMoM, T
My~ Macca IEKHOMeTpa CO iamoM u Bojoff, T.

Ins kaxuo#t oTolGpanHoft NpoCw MPOM3BOIATCA TPU OIpeneseHus
mwioTHoCTY wiaMa. VckoMag ILIOTHOCTH IU1aMa OIpenesiaeTcs KaKk cpel-
Hee apuMeTHYecKOe TpPEeX 3aMepos

B = By ¥ Bugt Buy , (8)
rme ¥ m““\n;" m“s ~ ILTIOTHOCTH rg.nama cooTBeTcTBerHo mo I, 2, 3 3a-
mepy, T/cxm°.

l1a mosyueHmss IOCTOBEDHHX DesyJbTaToB Temileparypa 3alHBae—
Molt B IMKHOMETD INUCTHIUIMPOBAHHOR BOIM MOJRHA OHTH OIMHAKOBON
(% 20°C) npm ompemeJieHAM IIOTHOCTHM WIaMa IO BCEMY HACCJEILYEMOMY
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OnperneJieRne IIOTHOCTHM NOPOJ O iLiaMy CIOCOCOM TUIPOCTATH-
Y8CKOD'0 B3BEMMBAHMA IIPOMIBOIMTCA C IOMOUBHD TOD3MOHHHX BECOB TH—
na BT. Jina waMepeHus ILIOTHOCTH OTOHMpasTces IJAMIAHKE DasMepom
5-7 mm, yCTaHABAMBAETCA B IepKATeNe BECOB M OIpeneslfeTcs ee Mac-
ca my, . [Tocsle B3BEUMBAHWA IAMUHKA HOMEW@STCA B KEDPOCHMH, HACH-
maeTcs UM B TedueHyMe 5 MMH, IOoCJe UETO CHOBA YCTAHABJIBAOTCH B
IepsaTesb BECOB M OHpelelseTcd MAcca IWIAMKHHKY B HACHWESHHOM COC-
TOSHAR My, . [peThe BIBOUMBAHMe NPOU3BOJAT B KEPOCHHE, M3MepAr
Macey UVIAMMHKA, TOTPYXEHHON B KMIKOCTD My g . TNOTHOCTE: HOPOIH
paccwaTHBasTCHa Mo fopmyJae

AL LI (9)
m\lla - mlﬂg
roe %, - WIOTHOCTE KepocuHa, ¥y = 0,8 v/en®.

[1a ®KCTPEHHHX OUpefeJieHMd ILIOTHOCTE T'OPHHX IIODOX MO UiaMy
MOXHO MCIOJB20BATH apeomeTpuyeckuft miIoTHoMep iwiama MAMI-I, pas-
padoTanauit no 3Hnedrenpoureonsnke. [LioTHOMeD mwiama (pmc. I8)

COCTOMT M3 OcHOBaHMA I4 ¢ 3aKpeilieH-

HOolt B HeM CTexJsgHHORX KoaGo#t 2, 3amox~
. HeHHOl FWMOKOCTHO (IMCTHIIINPOBAHHAL
T RUIAYEHAs BONA) C M3BECTHON ILIOTHOCTEHM,
@ A IOILIaBKa ¥ OTCYeTHOTO yCTpoiicTsa. o~
9 Y ILIaBOK COCTOUT M3 MyCTOTEJOTO IIyHKe~
0 31w H pa 3, B KOTODOM COOCHO 3aKpeIlieHH: B
4 - BuxHell 4acTH - Caaancup I2, a B Bepx~

5 €>_ " mefl — M3MepWTeJBHHA CTEpREHb 5, Ha

3\\\\~ | P ' KOHI[E KOTOPOTO YCTAHOBJIEHH OTCUeTHaA
)
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maitda 8 w mop Reif gamka 7 Ind pasMe-

1 meHus 06pasna miaMa IpA HpOBEeNeHnn

N B3BeLUMBAANUA B BO3IyXe.

A Bec NOIIGBKA IIPX IIOMOWM 3aKpel-

e JIeHHOTO HA KOHIE OanaHcmpa Tpysmka I3

Q/W TIORGUpAaeTCA TakAM 006paz3oM, YTOCH 0pa

. NOTPYXEHNY IIOILIaBKa B MIIKOCTH BepX-—
HAA IWIOCKOCTE IUIYHXepa HaXOLWN1ach HR—~

# ®e ypoBHA muaxocTr Ra I0-I5 mmM.

Puc. I8. Apeomerpmueckuit ILIOT=
HoMep lLuIaMa.
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Nlepen nmpoBeneHMeM B3MEeDPeHER Ha CKBaxWHe NOIUIABOK ILIOTHOME-
pa NpOTHpaeTCA CHMpPTOM. Kojda IJIOTHOMEDA 3aJ@BaeTCs IMCTHILINDO-
BaHHo# Bomo# Taxk, UTOOH BepXHAA IIOCKOCTH ILIYHXEpa MOIUIaBKa Ha-
xommnack mox Bonoft Ha I0-I5 mM. Ecum 9T0 paccTosnnme He BHIEDRU-
BaeTcHd, TO HEOOXOIMMO OTPeryJMpoBaTh BeC IDy3HUKa NoILlaBKa.lloce
yCTaHOBKM Ipudopa B BePTHKANBHOE NOJOXEHHe, IepelBurad UKany,
COBMENAKT OpoeXimp orTcueTHo# waftéu ¢ ee oTpaxeHueM B 3epxale o
nysesoft ymHme#t oTcwera HA mxajae. OTCUeTHOe yCTpoiicTBO yCcTaHaBJM-
BaeTCA Ha Koale mpm momomy odofimy II ¢ IBYMA CTONODHHME BHHTamMa 4,
Ha KOTopo#k zakpemneHa xapeTka 10 c NOmBREHOE 3eprajbHOll, HCKIIO-
yapueit ommOKy HA Napajsarc, ukajgoi 6, mepememaemoi 10 BEPTUKAAN
BpameHneM MaxoBmuKa 9.

C momoupk apeoMeTPAYECKOTO IIOTHOMEpPA MOXHO IDOBONHMTEL M3Me-—
peHme 006pasioB I'OPHHX MOPOL ¢ IoTHocTel I,I-3,0 T/cM°.

JJig onpelnesienwsa IUIOTHOCTH IIOZ MMKPOCKONOM oTdupaeTrca I0-20
BIAXHHX 4YACTHI IUIamMa OCHOBHOM MoponH. IIpemsapMTesbHO 1AM IOJLKEH
GHTH OTMHT OT GypoBOT'O pacTBopa. M3GHTOK Biark ¢ o6paslioB CHAMA-
erca duabTpoBaNBHOR Oymaroff. A XaXIOTO M3MEeDeHMs oTOMpanTCa
HECKOJIBKO yacTyl miama (2-3), KOTOpHe TOMemanTCA HA yamky 7 mo-
L1aBKA ¥ B3BEIMBAKNTCA B BO3LyXe, T.6. CHAMAGTCA MepBHi OTCUET
Xy B IeJSHAAX UKAJH, IOCJ6 YeTO ITH Ke YaCTHIN IePeHOCATCH Ha
IWiyH®¥ep 3 HOILIABKA ¥ CHOBa B3BelmMBawTcA B XHIKOCTH, T.e. CHHMaeT-
cA BTOpo# oTcuer Xz. [IloTHOCTE WlamMa paccIMTHBAeTCA o gopmyne

X4
B = EPEE o (10)
rae ¥, - IIOTHOCTE AUEKOCTH B KosGe TIOTHOMEepa, T/cM°.

Ipta omgoil mpodu mrdma MpOM3BOIMTCA Re MeHee Tpex ompeneje-
HAft ¥ MCKOMas IUIOTHOCTD ONpeneJifeTcs KAk CpelHee aprMeTHIecKoe
9THX W3MepeHuif,

Ina nsbexranua ounGOK B ONpPEIeJeHVH ILIOTHOCTH IJIMHUCTHX IO~
DOI HEOOXOUMMO YUMTHBATEH BPEMA HAXOXIESHRA IiaMa t}{.m‘B GypOBOM
pacTBope, TaK Kak IpH t’n.m > 40-60 mun HadmonaeTcsa HadyXaHue
mwaMa ¥ yJMeHblieHRe ero ILTOTHOCTH, YTO MORET OIMOOYHO MHTepIpe-
TUPOBATHCA XAK BXON B 30HY aHOMANBHO-BHCOKMX NMODOBHX NapJeHMH
(A3MoJT) .

llpn yHTepIpeTalWyl KpuBO# M3MEHeHHS IUIOTHOCTA ClenyeT mMeTh
B BHIY, UTO 3HAYEHMS IUIOTHOCTW IODHHX IOPOJ KOJNeCINTCA B NOBOJB-—
HO MIpOKUX mpemenax (Tadl. 20) W 3aBUCAT OT MHOTMX (JAKTOPOB: Mi-
HEpaJBHOT'O COCTaBa HOPOA; IUIOTHOCTE MAHEPaIOB, COCTABJANUMX TBep-
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Tadnmua 20
LIOTROCTH OCANOYHHX TOpHHX mopoz (r/cm®)

HamGosiee vwac—-| MmHepanbraa IIOTHOCTH

Hopoza lpeness |75 porpegan—

HA3MeHeHRA meecgngﬁarxe— 5,‘.@ Sum‘m ﬁu max

OGJIOMOUHHE TOPOIH

Bpexans I1,60-3,00 - - - -
Koxrnomepar |2,10-3,00 - - - -
Mecoxr I,30-2,00 1,50-1,70 - - -
MlecuaHmk 2,00-2,90 2,50-2,85 2,67 2,58 2,76
Nlecuanu#

cJaasen 2,30-3,00 2,60-2,70 - -
AnesposnT 1,80-2,80 2,30-2,50 2,69 2,62 2,76
TnuHRCTHE DOPOIH

Tnrna I,20-2,40 - 2,68 2,58 2,78
Apranmmet I1,70-2,90 | 2,30-2,40 2,68 2,60 2,78
Tonauncrait

cJiagen 2,30-3,00 | 2,40~-2,60 - - -
XuMiyecRrye MOPOXH

HWsBecTHAX 1,80-2,90 | 2,60-2,70 2,72 2,62 2,80
JonomaT 1,90-3,00 | 2,60-2,80 2,80 2,76 2,88
Mea - - 2,69 2,56 2,80
MepreJas 1,50-2,80 | 2,20-2,40 2,70 2,58 2,80
Tanc 2,10-2,50 | 2,40-2,50 2,37 2,31 2,48
AHTRnpET 2,40-2,90 | 2,50-2,60 2,96 2,92 3,00
Conp KameHuan |2,15-2,30 - 2,18 2,12 2,22
Omora 1,00-1,60 - 3,00 2,10 2,50
KpemeHs 2,32-2,60 - 2,59 2,46 2,75

Iy® 9acTh HOPOXH; KHOKOCTH WM I'a30B, 3aNOJHANMAX e NOpoBoe Ipo—
CTPAHCTBO; NOPACTOCTH HOPONOOCPA3yRIMX MEHEDAJIOB; CTDPYKTYpPHO-
TOKCTYPHHX 0COGeHHOCTel MoporH. C IuryouHo# ILIOTHOCTH OCAMOYHHX
TOPHHX IIOpOL BO3pacTaeT, Tak KaK OHA o0ycJoBIeHa, IJIaBHHM OCpa-
30M, NOPHCTOCTHN., TarRad 38KOHOMEDHOCTE HaKGCOJieé XapaKTepHa LA
THRHACTHX Topox. [pR oTcyrcTBRE 30H ABlofl MAOTHOCTE TVIMH 38KOHO-
MEPHO yBOJmUABaeTcA C IVIyCREO¥, a IpH AX HAJMYAA 3T3 3aKOHOMOD-
HOCTH HApymaeTCA 34 CYST DA3yIUIOTHEHAA IJIHAH.

OnpeneJsioHre IVIHHMCTOCTZ UOPOX MO IWAMY OPOBONATCA IO BCEMY
ACCJeNyeMoMy MHTeppajy uepe3 O M, B IepCIEeKTABHHX yd4acTKaX pas-
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pe3a -~ uepe3 I M. [o MoAydUSHHHM 3HAYGHMUAM IUIOTHOCTH Ha CBOZHOH
TeoJqoruyeckroif mmarpamme B Macmrade I1:500 cTpomrTes Ipaduk H3MeHe-—
Hmg ¢, C TRyOnHoR, J3MepeHHHe 3HAYeHHMA IWIOTHOCTH MMOPOX 3aHOCAT~
CA TaKXe B XypHaJ onepaTopa-TeoJoTa ¥ eXSCyTOYHYyD CBOIKY IeOd0-—
TO-TOXHOMOTAYSCKEX HccuenoBaHuit (cM. Ipwioxerma 3 ¥ 6).

OleHKa HOPACTOCTH MOPOJ

Hcnoarsyprcs caexnyvu@e COOCOOH ONEHKA INODMCTOCTH: BH3yalb—
Had OLGHKA MODHCTOCTH IIOpON MeTOXamMW OKpalMBAHMA, HAIpeBaHMA B
HaCHU|eHMsA; oOmpelneJende odued MOPUCTOCTH MOPON IO MSMEHGHMD MX
IIOTHOCTH.

{Ipr MeToXe OKpauMBaHWA OTHENBLHNS YACTHIH ILIAME, OPEIBapH-
TeJBHO BHCYWEHHHe, ONYCKAanTCA B BONHHE Win CIEPTOBHE pacTBOD
pasJMuHHEX KpacHTejef. Uspes I-2 MHH YacTHIH R3BJEKADTCH, MICHTOR
BIATK yIaJgeTcd C NOMOWBD IPOMOKATEJILHOR CyMarm M Ha CBEXOM B3-
JIOMe IVIAMAHOK OLIEREBAETCH CTONeHb MX OKpameHHOCTH. [lopoIH ¢ BHCO-
KAM KOBGGHAIASHTOM OTKPHTOR NMODHCTOCTA XapakTepHSYDTCA HHTEHCAB—
HOZ ORpAmSHHOCTHI.

lipn mMeTOje HArDOBaHMA IpPEIBAPHTEJHHO BHCYMEHHHE o0pasiH mo-
pOIH ToMemanTcA B IPOGMpkm ¢ ropmued momof (t 90°c). B pesyis-
TaTe pACIMpSHMS BO3IyXa, HAXOLANEIOCA B IOpax, HaGNINRaeTCs BHIS-
JleHHEe OY3HPHKOB BO3XyXa. [I0 MHTOHCHBHOCTH BHIEJEHHA ITYSHPHKOB K
AX BEJIAYMHO MOKHO CYIMTEH O XapaxTepe NOPHCTOCTH.

[ipr MeTone HACHEEOHMA BHCYMEHHHe OGpa3lH MUaMa OMyCKANTCA
Ha I-2 MMH B XnopofopMm miIm deTHpexxjopucTuit yrnepox. Ilocue arToro
YACTHYHO HACHUGHHHE YaCTHIN IUIaMa ONYCRapnTCA LOOYSPeLHO B IOpA-
qyp Bomy (t % 90°C). EmmxocTs 8 IOp MCHapAeTCA, MO CPABHEHED C
IpefHAYIMM METOIOM HadipipaeTcA OoJee MHTOHCMBHO® BHIGJOHEE Iy-
3HPBKOB I'asa.

Onucasiiie BA3yasbHHE METOIH OLEHKA IOPACTOCTH MCIOJL3YNTCA
IV KayeCTBOHHONX XapaRTepHCTHKA KOJIeKTopa. IIpm aTom caexyeT HC-
XOIMThH W3 TpAMEHAeMO# Ha NPAKTEKE YCAOBHOHR Tpajalid MOPHCTOCTR
NOpOL. HMBKAA IOPHCTOCTh - 0-~5%; cpemkAa MODHCTOCTH - 5-10%;
BHCOKAas NODHCTOCTh - >I0%.

Onpernesenne olme#f mopmerocTi nopox K mo R3MeHeHMD 3Hage Mt
HX ILIOTHOCTH OCHOBGHO Ha 3&BUCHAMOCTH MEXLy IJIOTHOCTHH H IOpHC—
TOCTBD HOPOX HpH HOCTOAHHOR MEHEDAJOTHMYECKOR IUIOTHOCTH:

KH=M, (1)
KM-II
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THIe ¥, — MMAEDAJIOTNYECKad IIOTHOCTH MOPOXNH, T/oM%;

§ ; — DMOTHOCTH HOPOKH, /em3;

§ g — TWIOTHOCTH EHIKOCTH, r/cu .

MrHepaANOTHYSCKAA IIOTHOCTE NOPOX IPH OlIEHKS NODACTOCTH yR&-—
38HHEM clioco6oM GepeTcA M3 Tada., 20. IIOTHOCTD RHIKOCTH IIpA pa-—
G60Te C BKCTPArMPOBAHHMME OCpa3NaME M NPEMEHEHMOM IMCTRLIKDOBaH-
Hoft BOXNW NPRAAMASTCA paBHOR emMHEIE. L1A onepaTHBHOR OLGHKA IO~
DECTOCTE Yepes3 INMOTHOCTH HOPOX HCHONB3YyeTcH manerra (pme. I19).

B cpa3® ¢ TeMm, YTO Ha

& A3MEHOHWe IIOTHOCTE muama
BIMANT B HpyTRe (axTopd, B
12 // YaCTHOCTH, CTPYKTYDHO-TOK~
/ CTYDHHE OCOGEHHOCTHM NOPOZH,
IaNeTKY He DeKOMeHIyeTCH Hc-
0 | mosbsosarh mpm TpemmmHOM TE-
e KOJUJIEKTODA MIY TpH Iulame
8 A C pasmepamy YacTHL OCHOBHOR
f nopoiH < 3 MM, HHTepliperalnmm
Ry, JAHHHX IUIOTHOCTH K NOPACTOCTH
6 9 / o\ Opoj, HeOOXOJMMO NPOBOINTE B
‘c)/ QV ROMILZIGKCE C HPYTRAME MOTOJIAMA
9 Y ITTH: mMakpo- ¥ MAKDOOUKCAHAEM
4 &A £/ &7 bo P
_.__7 7 g NOpoJl, MeXaHWYECKAM M Ia30BHM
/ /// KapOTaXOM.
2
5.4, JonoJHATeJbHHS Me-
/ / / / / TOIH KCCJONOBaHEA WIaMa H
0 A | KepHa
29 2% 26 255,708
Prc. I19. IaneTxa 114 oneH- K H#MM OTHOCATCHA METOIH,

KH TNODHCTOCTRA 110 IVIOTHOCTH INOPOX. KOTOpHE M3-3a OTCYTCTBHA Ce-~

puitHO BHIyCkaeMmo# amnapaTypH,
HEeJOCTATOTHO! HPOM3BOMATENBLHOCTA M3MepeHnH, HAM3KOR CTeleHR aBTO-
MaTH3aIMy IPOUECCOB M3MeDeHHX M pacyeTOB He MOTYT OHTR DSKOMEH-
IOBaHH IJIA MECCOBOI'O IIPAMOHEHHA: Ta30MEeTpHA I'OPDHHX IIOpON, H3Me-
PEHH® OKRCJMTENBHO—-BOCCTAHOBUTONbHNEX noTeHmanos (OBI), fMP-aHa-
Jn3, TamMa-CHeKTpoMeTpHa, MK-crexTpomeTpER H (OTOKAJOPAMETPRA
TOPHHX IIOPOJX,
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TasoMeTpnA miama A XepHA

AHaIMBEDYSTCA KOJAYSCTBO K COCTAB YIJAOBOJIODONHHX T'a30B, M3-
BIOKAGMHX ¥3 OTKDHTHX M 3aKDHTHX NOp mIaMa M KepHa. [IpaMersercs
¢ UeJbD BHABRIGHAS HPOXYKTHBHHX HOJTEeIrasOHOCHHX IJIACTOB M BHIeJO-—
HAA 30H QHOMAJbHO-BHCORMX MODOBHX X ILIACTOBHX HaBJeHEH,
TasoMeTpHA MOpPON HPOR3BOIATCA C IOMOWBLD TEDMOBEKYYMHOTO THIA
TRI # BaKyyMHO~-MEeX3HWYECKOT'O TMNIa BMIl nerasaTopoB. [l aHAIA3A
ordmpaercs 100 cM® TIPOMHTOrO M OYRUEHHOTO OT IOCTODOHHMX [DAME—
ceft mnama (xepHa), XoTopHf DomemaeTcs B padouyp Kamepy TBI # 3a-
JmBaeTcs BoXok. Jerasanma mrama (xepHa) MPOM3BOIMTCH IPH TOMIe—
partype 0°C n Barkyyme 0,09 Mila B revemme IO mmH. [locie nerasamux
N3MepAeTCA OCBEeM BHISAMBIEroCA Ta3a A HPOBOXMTCA €r'0 KOMIOHeHT-
Huft aHanm3. JUlA A3BAGUOHMA Ta38 M3 3aKPHTHX mop miam (KepH) o6be-
mom I00 cm® momemaeTcA B padodyp kamepy BMI, BakyymEpyeTcs B m3-
MeJibuaeTCHA. BumesmpmmBcA NpR H3MeJbUeHME NODOIH Ta3 IepeBONHTCA
B Ta30COOPHYD €MKOCTEH, W3MEePHeTCA ero O0beM M TDOBOJHTCA KOMIO-
HeHTHuN aHAJH3 Iasa.
PacueT Ta30HACHWOHHOCTH OTRDHTHX (3aKpHTHX) mop maama (Kep-
HA) \-M KOMIIOHGHTOM OCYMeCTBAASTCA 1o (fopMyJe
_ Cai'Vew " Nw.o
qm.'\. = “]V ) (IZ)
uw
rre Cqi - RoHIeHTpamEsA \ -T'O JTIeBONOPONHOrO KOMIOHeHTa Iasa,H3—
BJGYSHHOr0 3 OTKDHTHX (3axpaTx) mop, %;
Vr ~ OObeM MSBIGWERHOTO TA3a M3 OTRDHTHX (3aKPHTHX) IOD,cM’;
N~ HOLA OCHOBHOR NOPOIH B mIaMe, eX.;
Vy - ofsem miama, oM®,
CymMapHas Ta30HACHWOHHOCTH OTKDNTHX (SakpHTHX) HOp miame
(repra) paccumTuBaeTcs N0 QdopMy.e

L=n
olw = 5 QIW.‘- ’ (13)

THA® N - KOJMISCTBO JTAGBOJOPONHHX KOMIOHSHTOB.
OTHOCHTENLHHE COCTaB T'asa ompenesderTca IO fopMmyJae

9e = 100 Fui . (14)
nHone2 Qw
Horpemﬂoc'rb B OIpeneJieHMH I'a30HACHIEHHOCTH IlL1amMa cBA34aHa,

TJaBHHM 00pa3oM, C HOCTOBEPHOCTHN ONpEeNEJieHRA IOJH OCHOBHO# MmO~

ponn B npode.
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TPeGOBaHAA:

~ Kerasammo miama (kepHa) MPOBONATH B MAHMMAJILHO BO3MORHO®
M CTPOTO ONMHAKOBOE BpeMA Iocje ero ordopa (e Gosee I15-30 MuH)
BO M30eXaHEe CAMONPORM3BOJBHON Xerasaums miama (kepHa);

~ XpgHUTH UOPOCH mjaMa WA 0CpasOH KepHa HEOOXONEMO B IepMe-
THUHMX CTORJAHHNX WA MeTalMueckux (U3 Hepkapenmel cTaau) cocy-
Iax,

MaxcuManpHOe BDeMA XpaHeHHS HOPOOH mIaMa He NOJIKHO NPeBHUATEH
20 cyT. llpm 2TOM cienyeT WMeTh B BKIY, -UTO 33 HEPBHO 6 U XpaHe-
HWs WiamMa B HeT'ePMeTHSMDOBAHHOM COCTOSHHE I'OpHAA NMOpOJ2 TepaeT
no 90% conepmamerocs B OTKDHTHX Iopax Irasa.

[lo pesyabTaTam aHaIM30B miaMa (KepHA) cTpoATcA Tpafmkn K3-
MOHOHMA I'a30HACHNOHHOCTH OTKDHTHX ¢, M 38KPHTHX G, 1Op, OTHO-
MeHHA 010/%’ OTHOCHTeNBHOTO cocraBa YBI' ¥ mx (umompmaHX KodHdm-
TIAGHTOB.

YBesndeHAe ra30HACHMEHHOCTH OTKDHTHX mop miaMa (kepHa)
CBRII®TEJBCTEBYET O NPOXOXIOHMM IUlacTa—-KOMTeKTopa, a CcocTaB Iasa
YyHa3HBAET HA XApDAKTeD HACHWOHMA IacTa. BospacTaHme HOJM TAMSJHX
YEI' xapakTepHO IJif He{reHACHmMEHHHX NOPOX, & yBeJIeHne OTHOCH-
TEJILHOTO CORE[RAHAA MOT3HA — LJA Ta30BHX 3afexeft, Ilpumep BHIENO-
HEA HeTSHACHMOHHOI'0 KOJIEKTOpA IO BO3DACTAHKN I'Q30HACHMEHHOCTH
OTKPHTHX NOD NOKaz3aH Ha puc. 20.

Bo3pacTaH@e Ta30RACHESHHOCTH 3aKPHTHX nop miama (xepHa) Ha-
GnpraeTcA NpA BXOROOHMA B 30HY QHOMSJIBHO-BHCOKMX HNODOBHX IaB-
Jenn#t. [pE 3TOM B M3BJNEYEHHOM T'a36 YBEJMYMBAGTCH MOJI TAKEJHX
YET n yMeHBmASTCA 3HAUOHME OTHOUWSHMA MeTaHa K TAXeJanM YHI.

Tazomerprw miama (xepHa) B CBASH C BHCOKOH TDYINOSMKOCTHD
MOTOLa HeJ8C00CPa3HO HPOBOLMTDH B YCJOBHAX, KOINa IasoBHit XapoTax
no 6ypOBOMYy PacTBOPYy He NaeT HOJOERMTENBHOTO DO3YIbTaTa.

JlaHHEHE ONpSNeeHsa T'a30HACHMEHHOCTH OTKPHTHX X 3aKDHTHX IOP
mrame (KepHa) 3aHOCATCA B XypHAl omepaTopa —Ieojora, CBOIHYD
ZHarpamMy T'eOJOTHYSCKRX HCCJA6IZOBAHAHE, eXeCyTOYHyH CBOLKY Ie0Joro-
TOXHOJOTHYSCKEX Hccyenoparml (oM. mpuaoxerms 3, 5, 6).

fAMP-aHa/M3 TI'OPHHX IIOPOX

OCHOBaH H& DE3OHAHCHOM NOIVICWEHMY 3HEDPIMH BHCOKOUaCTOTHOTO
nOA AKpaME BOJOPOLa (MNEIOB, HACHIADIMX 3TH INODOMH, HAXOIANPAS-~

CA B HOCTOAHROM MATHMTHOM HoJie. [IpEMOHAETCH I MCCASI0BAHEAA
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Pac. 20. llpamep Bu- TA30COAEPXAHNE  [=
ReneHns HeTOHACHWEHHOTO | I WIAAMA  [5YPOMITO PACTROPA [sS E
KOJLIGKTOpa N0 TasoMeTpms | L | 02 04 em¥%® 02 04 05em/A gx
waakz = §23---1t23---2

3400 3

KOJLIeKTOPCKIX CBORCTB 3440
TOPHHX TOpoZn. OCHOBHHMA
napaMeTpam#, ompemeJiiae- (3420
MEMY ¢ ODomompl fMP-aHa-

H H HH H H[AuToAorHg

-0

AM3a WiaMa ¥ KepHa, AB— (3430 It B by
asmreA Kos(fMumenTH 06- DL T u
meft # oTKpHTOR mopucToCc- |3440 b 3 I _—
TH, OCTATOYHAA BOJOHACH -~ I : 7 _r
merHoCTR. HeonemoBanma 3450 H4 7 ~ e 2
BHIOJHANTCA HA JCTAHOB- o 1%
kax TEna AOKC, paspado- [3460 = x

[
TaHHEX BHIreomupopMCHC- L IT _____ J
TeM. [lofpoGHO METOIMKA [347q r?r -3
npoBeneHnd MccaeroBaHul . /
naAoxera B PI 39-4~I070- 3480 L1 /

84 "PyKoOBOACTBO 11O ONpe- !
JOJIOHMD KOISOKTOPCREX T 1T

34901 S
¢cBO#CTB IOPHHX HOPOX H T —
HACHIANUMX HX QUOANOB  [yso0 5 \ l/
METOIOM ANOPHOTO MaTHAT-
BOr0 pesosanca (fMP)" m MeTommueckux ykasamuax MY 4I-06-62-84
"OnepaTMBHOE ONPENSJIOHME KOJUIOKTOPCKHX CBOACTB TODHHX MOpoX Aal-
napatypolt AnepHOrO MarHMTHOTO pesoHaHca Tmna AOKC",

OKHECJIATENbHO~BOCCTAHOBATEJbHNY MOTSHIMAN I'ODHHX NODOXR

Vsyuenne OBIl I'OpDHHX DOpOX MO WWJIAMy X KEPHY IIDOM3BOIMTCA C
eI BHEGJIEHNA B Daspe3e HePTeHACHMEHHHX MHTEepPBaNOB.

MeTom ocHOBAH Ha CIIOCOGHOCTH XMMHYECKHX 2JI6MOHTOB ¥ COONHHO=
Hult oposoo6pasynIMX MIHOpaJoB CO3NABATH OKHCJHMTEJHHO® HJK BOC—
CTAHOBATEJbHO8 COCTOAHNME CPOIH.

OGnazas BHCOROH BOCCTaHOBUTEJBHOA aKTHBHOCTHD, YTJIEBOLOPOIH
HePTAROTO pANa XapakTepA3YRTCA MOHAXSRHHME 3HAYGHASMA HOTEHIEa-
9-5033 65



aa EW , 4T0 MO3BOXAST BHABIATH N0 DTOMy IIDE3HAKY RO{TGHACHMEOH-
HHE TODOJH.

OrECARTENEHO-BOCCTAHCBATONBHEY NOTGHIMAN OIpenederca
DOMOMBD HMOHOMEPOB THEa 3B-74, H-80 ® IpyrEX ¢ IBYyMI eJexTpona-
MM: OCHOBHHM ¥ BCHOMOTATENHHHM. B KAYeCTBE OCHOBHOTO 3AGKTPONS
HCIONBSYRTCH CTAHKADTHUG MXATHHOBHO 2JGKTPORM TEna 2IB-I, a B
KQUeCTBe BCIOMOTATEJNBHHX ~ XJIOPCEPOOpAHHe SJAEKTpoAH SBI-IMI,
SBI-IM3.

Ins onpenesexus OBI ovoHpaeTca mpoda miama odsemoMm S50 oM®,
NpeXBAPETENBHO IIPOMNTAA X OYHMNEHHAR OT HOCTODOHHEX HpHMecel
{npeBecHHE OMMNKMK, DESRHOBAR KDOWKE, KyCOUKE MeTaana). Madurox
BHGTA ¢ 9ACTHN miaMa CREMaeTcH duisTpoBanbHOR Gymaro#f. JKia mosy-
YSHMA NOCTORODHHX M CONOCTABHMHX De3yibTaToB HeOo6XOIMMO COCIRIATH
caeyompe TpeCOBaHEA:

- Bpemsa Hauana Esmepenn?t Eh mocne orGopa mpodu miama mOMRHO
Ouvp onmacxoBuM (I5-30 mmu);

- JCJOBRA BAJMBKA BOJOHK OAXHAKOBO NMOZCOTOBIGHHHX MpOC miama
TONRHH ONTH RUOBTATHHMA:

~ BCTOMOTATENLHNE BVIOKTPOIH NOVIKHE OHTE ONHOTHIHHMIE,;

~ BJNOKTPOIH NepeN KAXNHM 8HANR30M JOARHH THATEJHHO OYREATH-
G OXHAM B TOM X6 BemeCTBOM.

Ecam mpolH mrama NpejcTaBISHH XBYMA B 60768 PA3HOCTAME IO-
pom, CJIBIyeT ONpeuessaTs noTeHmmax Eh  cuemasHoR mpodw H xammol
pasHocT® orneabro (mo xpafinel Mepe, omHoit M3 HEX, Haudosee mOpel-
CTHBETONLROR) M M3MEPeHMA NpPOBOIMTH HO maMy oxHo#t radapurnolt
Ppaxmym, [onrorTopileRBNA miaM 3&CHIAETCH B CTORIAHHHE IKAMHID
(100 mn) B 3a%MBasTCA NPOKUITIOHHON IMCTRIMpOBaHHOR BoNOM Tak,
9700H He NOABAJIMCH HYSHDPEXY BOSLYX& B BOZS, HAXONAMGTOCH MORLY
IIAMAHKAMR, B YTOOH yPOBeHh BOXH HO IIPEBHNAJN YpPOBHA miaaMa dosee
deM Ha I~2 mM.

HepBHft oTCY6T MPORSBOLMTCA CPE3Y KO HOCJE ROABJEHAA CUTHAIA
B3MepAeMORt BesH:MHN MOTeRIMaNa HavansHok Eh naye Hocasiywmye or-
CYeTH BHIONHRKTCA He Dexe ONfOI'o pasa B MUHyTY B nepewe 10 mmn,
& ocTanbHEe — 4epa3 5 MuH B TeveHme 40 MRH. OTAJIOHWPOBKS BASK-
TPONOL IPOH3BOIMTCA ¢ IOMOWBL CyHEpHnX DacTBOPOB, ABAFOIMXGA
STAJIOHHEMY POTNOKC~CECTOMAMA .

lIpp mHTepHpeTal®y peayabTatoB uameperuit OBl HeoOxomumo m3y-
7aTh Xapax?ep coorHoweru# Benwumk movesumancs Eh .. w Ehp o,
KoTOp#t YK43LBAET HE OTCYTCTBHE WM HaJMIAEe B TODHHX IOPOXAX
HeTHHEX YyIVIeBOXOpONOB, [loJydaemye pesyJabTaTH NPENCTABIANTCA B

66



BARe HEDAaBOHCTBE Ehg,. > Ehyoy WIE Bhyay < Ehgoye cooTBOT-
CTBYDIMX YMOHBNEHAD WX YBOJIHIGHAD BHAUAHAE ORACHMTENHLHO-BOCCTA~
HOBHTGABHOTO HOTOHIMANA, WLIA U8ro orpoATcd Ipadurm 3nazerui
Ehyoq ® Bhyons @ Taxme rpagex ABh = Ehg,. ~ Ehyo, B macara-
e TRyOHH, OPRHATOM HA CROTHOM IMerpamMe T'OONOTHYECKAX UCCUAeHO—
paiufft. ECyM MCcrenyemue NOPOAH XapakTepEsSymTcs ymerbmeHuem OBII,
7.0, Eh,,q>Eh,,,, OHE comepRar HedTAMNe JTAEBOAOPORH. JiA
IACTOB C ILIOBHUMISHHHMY KOJUIOKTODCKMMM CBOHCTBEMA ~ 3TO NDH3HAK
HedreTra30HACHMOHHOCTH «

TopoZH W3 BOXOHACHMEHROTO MHTSpBANA WM WIOTHHX HASKOMOPHC~
THX NIOPOX XapaxTepusyorcs BospacTanueM OB, T.e. Ehaaq‘ Ehmﬂ.

OneHKA XapaKTepa HACHEUSHAA KOJIOKTODA O H3MEHOHHW IOTOHIUH-
ara Eh meBosmoxsa mpy moGaBkax HedTH B Gyposoli pacTBOP M IpH
OYDeHME C MCHONBIOBAHHEM HefrosMyJsCACHHEX PAacTBOPOB.

lipuMap BHAGKOEVS KOLISKTOPA ¥ ONPONSAOHWS XapaKkTepa HACHNS--
H4A &0 O CKB. B3 KkHo-CepreeBcroft mwiomany (GAWKUPES) MOKasaH
Ha puc. <I. lpu BCRpHTHA KHHOBCRO-TAUMECKMX OTJOXGRME ROHeUHOE
3HATEHAS OKUCJHTANBIO~BOCCTAROBATENBHOTO NOTSHIHANA PE3KO YMBHb—
maerca ¢ 320 xo IZ0 mMB, Hawanesnoe 3Hguesmme ORIl sHaUHTENBHO Ipe-
DHEGOT KOHRUHOS SHAYGHEE, 4TO YKASHBAST Ha Raj¥Uae HoJPeHACHWSH-
HOT'O ROJISKTOpA. [IpM MCOHTARWA BHIRJIEHHOT'O (0 Asmeserun OBI mu~
PepBana HOAYUSH NPHTOK HedTH.

MeToIMKa NpoBeneHMs AccaepoBanmi meTonom OBl B upouscce Oy-
DPOHHA TIYCOKHX CKBAxXuA m3tomeHa B Pl 39-4-573-81 "TexdonorTus Bu-~
HeJIORNT M OUPHKK NPOMHUIOHHOK IMOHHOCTH CJIOXHHX KOJLNOKTOPOB B pas-
pese IAyOOoRHX cr3usvH CeBepo-Bocrounoro [IpefxaBkashi MO ROMILIOK-~
¢y IPOMHCJIOBO-I'eOPHSAYOCKNX, THAPOINHAMUYECKAX M I'80A0IO-TEOXHOJO-
THYECKUX LaHHHX". :

Hugpaxpacnasg CHOKTDOMETDAA

MeTop OCHOBAH HA W3yUEHHM TOJOC TIOTJVIOmEIMA B CNEKTPAxX Hu~
Ppaxpacroro (MK) wsiyverms NpA TPOXOXUSHEE 6TO Yeps3 BOWECTRO.
Torvioue e [IPOMCXOBNT HA 9acTOTAX, KOTODH® COBNANGWT ¢ COCCTBEH-
HHMA YBCTOTAMHM KoJiedaHuit ATOMOB B MOJeXylax semecrBa. Happaxpac-
Hu#t CHERTD MUHepAABHO# cMecH ABNAGTCA CYMMADHHM, a MAT8HCHBEOCTH
[oJioC TOTJIOmEHMA KAaXIOTo M@Hepasa NpOUOPHACHANBHA 810 CON3pEa-~
HMO B CMECH. Jlg JMTOMOTAYSCKOTO pacwleHeHNs paspesa B upouscce
GypeHnA B BHABJSHMA HOYTEHACHUNSHHHX IUIACTOB MCHOAB3yeTCH HK-Cchex-
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TpomeTp, paspadoraHny# B MAHI'e. IIpmGop cocromT m3s omruueckof H
9JerTpoHHoRk wacTel m Onoka MHTAHEA. IBYyXKaHAJBHAS ONTHMYECKAA CH-
cTeMa BKJIKYAET B c6CH MCTOYHMK VMK-M3jyueHWs, W3MEDHTENBHHEA n
CpaBHUTeJIBHHE KaHAJH X NIPHMEMHHEK A3XyYeRasa, B rauecTBe MCTOYHHKA
MK-p3ayvenana MCOOJB3YOTCA HEXDOMOBasA CHHMpalb, HarpesaeMmad IO TeMm—
nepatypn 800°C.

B mpudope NPeryCMOTPEHO KONROJB30BaHNS ASCATH NAp NHCIEePCHOH-
HO-BHTePPOPOHIMORHNX Y3KONOJOCHHX CBeTOf®JBLTPOB., M3 HHX XBO NapH
NpenHa3HaveHH A &HAJM3A Hedre# M MMEDT MAKCEMYM IDONYCKAHHA Ha
XapakTepHO#t mojoce MOIVIOMSHMS yIVIeBOXODOLoB (HA IMMEHE BOJHH
3,42 mxm), CemMp map MMeRT MAKCEMyM MNPONYCKAHWMA HA JJMHAX BOJH
9,2; I2,67; 9,6; 6,95; 1I,35; 6,I5; 8,72 MkM R OpeIHA3HAYEHH IJA
QHaNM3a OCHOBHHX HODPONOOODPAByDHEX MHHEDAIOB: KBaplla, IVIAHH, Kalb-—
IETa, LOJOMHTZ, QHI'MIPHTaA B THACE B OCATOYHHX T'ODHHX HOpPOIaX.
OnHa mapa CBOTOMJIBTDOB MMEET MAKCHMyM OPOOYCKaHEA Ha 6,0 MKM,
T.6. 0 TaxKoi NAMHe BOJHH, THe HOT MOJOC NOIVIOMGHHA MUHEDPAJOB,

M NpenHa3HadYeHa LA OUSHKHM M KOMIGHCAUEM paCCOSHHOT'O M3JYYEeHHA
Ha vacTmiax odpasua. [lapH ¢BeTOfMIBTPOB THLATENBHO NONCMpapTes
LA AXEHTHYHOCTH XAPAKTOPRCTHK KAHAJOB.

[lpoBerexHAe aRaN@3s InaMa Ha MMHODaJBHHE COCTAB OCYymWEeCTBILi-
erca B cuefyome# NochaenoBaTeNBHOCTH.

W3 mpoGu mnama oToupaerTca no  10-I5 kycoukos (5-7 mM) xax-
Io# #3 MPUCYTCTBYINIHMX B Ipode JMTOJNOTHISCKMX DasHOCTeH MODPOXIH,
KOTODHE MSMeJbyanTca B cTyuke B nopomox (0,25 md). Ilopowox 3aim-~
BaerTca cuuprom (% I0 M1), NocKe WeT'0 NPUIOTOBJEHHAA CYCTOH3HA C
OOMOIBD KHCTOUKE HJH KyCOUKA BATH TOHKEM CJIOSM HAHOCHTCS HA H3-
MEDETESIbHYN KOBETy. KoBeTa nomemaeTcs B aHaau3aTop. JCTaHABIM-
BapTCsA CBOTOPMIBTPH IJA KOMIEHCAUMM DaccesHHoro WK-maiyveHus Ha
YacTHUaX odpasna B NPOM3BOIATCA DErYJAMPOBKA BEIMYHMHH H3JIy4YeHAA
B CpaBHMTEVIbHOM KaHalle IO DABEHCTBA CHMTHANOB OCOMX KaHatoB (m3-
MepHTEIRHOT'0 B CDaBHETENBHOTO). [l00YepenHO yCTAHABAMBADTCHA CBE-
TOQWIBTPH, COOTBETCTBYDIME KapdoHaram (I440 cm), cyasgaram
(1150 cm), xBapuy (II00 o), TamHHCTHM MaHepaiam (I036 cm) & Ip.
x oTcYeTH pPerucTPApPYLTCA Ha ycTpoiicTBe OoTOOpaxeHHd.

[lo MHTEHCEBHOCTH 3apeT'MCTPHPOBAHHHX MOJOC NOTJOMEHMA HK-n3-
JyYeHHA OIPBNeJASTCH KOHLUSHTpAUEA MUHepala B3 COOTHOmGHMA Byre-
pa-JlamMGepra-bepa

E=k(A)C-d,

10-5038 RO



me E - ontmueckas mnoTHOCTR oGpasma;
k - KOS(hJRIMEHT MOTNOMOHRWS MUHEpANa RA XaDAKTePUCTHIeCKOR
LIMHe BOJHH N\ ;
C - romnesrpamma muHepana, LouE;
d - rommmna oGpasua, M.
Ilo pesyabTa—

TaM OUpeNleNeHRy (= = _Rc_smnu 510, ——— TX
MHHEDAABHOT'O CO 2 § KAPBOHATH —— HIK
O 2IEIS low w wn) w0 » en

TaBa HCCABIYOMOIO
odpasua cTpoATcH
TpafuKy M3MEeHeHRA
HPONEHTROTO COXEP- Wy
XaHEd MRHODANOB B !
nopojie, X B 3aBHCH- m
MOCTH OT COOTHOWe- [
HEA MERGDAJIOB OI- .
pelessteTcA THO O—
POIH M CTPORTCH ¥~ Pnc. 22. [pameD BHEOREHNA KPOBAR
TONOTRYOCKAA KOJOH-  ApTHHCKEX OTIOXSHRE 0 DO3yRbTATAaM

ka. Opmwep JuTosorm~ HMK-cuoskrpometpur iwiema (cke. 41, ma.
YeCKOTO pACuMeNenms  TeHTAS).

paspesa X BKEGNGHUS

KAPOOHATHHX OTAORGHEE MO MK~COeKTDOOKONEN Npod MNamMe LpPMBENSH
Ha pEc. 22,

Tamea~CrIORTPOMOT DRA

ITHM MEPOIOM ONPEHENANTCA MHTEIDANBHAR DAFMOSRTYABAOCTD RC—
cxexyemoro mrama (XepHa) X KOMGHTDANMA B 00pasle S8CTOCTBOHHHX
DANMOARTHBHHX JJAEMORTOB KalMA, DAuHd, TOopHA. Kaxmomy ms yrasab—
HMX DJIOMEHTOB XapaxTepHa OUDPOISNSHHAd HHOPTHA ¥ ~KBAHTOB, IT0
NO3BOJNAET EX RAeRTRJEIKDPOBATE, AHANE3HPYH CHEKTD 6CTeOTBEHHOTO
§ ~E3aywenud. llo HHTEHCHBHOCTH HBAyTSHHA CYNAT O KOHHGHTDAIMA
HNAHHOTO 3A6MOH?Z B IIODOES.

B NONEBHEX YCAOBHAX I'aMMa-CIOKTPOMOTDHIECKMA aHANM3 ODOBOIHT-
Gl ¢ UOMOEBD TPeX— RAR YoTHPEXKAHANBHHX AMIUIKTYNHHX AHANA33TOPOB
(NR-424, NP-424-4, ATC-7I n Rp.) B KOMIUIORT® CO CHANTHLITIMOAHH-~
Mr zaTuEkamm ¢ kpcrawtamd Nad mam (8] » yewmressmumm co-
TAACYDWEMA yeTpoficTBaMB. B CTAIMOBADHHX JAaCODATODHNX YCJIOBHAX
IPNMOEADT MHOTOKAHAJIBHHO QHAAM3ATODH THOA AW-I124, AK-256 m np.
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OnpesniesieHRe KOHUEHTpAIEE DATMOAKTHBHHX 3JIOMOHTOB B Npolde miaMa
C TIOMOWBI I'aMMa-CHeKTpomeTpoB THIA NP -424 BrapyaeT Tpa sTana:

- YJCTaHOBKY DadouMx OKOH aHajmsaTopa misg K, Ra ® Th ¢ mo-
MOPY STAJOHOB WM CTAHIAPTHHX o0pasmoB cocrara (COC);

- H3MepeHHMe CKopocTH c¥era A K, Ra m Th, comeprammxcs
B mccaeayemoff npoGe miama;

- 06padoTRy pe3yJbTATOB A3MEPSHRH K OHpENeBOHEE KOHLIIEHTPa-
matt K, U(Ra) # Th ¥ oOme# panmOaxKTHBHOCTH.

PeayanraThH mamepenmfi o0padatHBawres Ha OBM. lonpoosan sero-
IMKa ONpejeJoHMA DaIMOAKTHBHHX 5JI6MPHTOB I'aMMa—-CIIGKTDOMETpmYec—
KMM MOTOJIOM M3HNOXEHA B METONAYECKNMX ykasaHasx MY 4I-06-025-83
"nepHO-~(M3AYECKNE MOTOLH ONODATHBHOIO AHANE33" B NpANATAGMHX
RHCTPYKIEAX Ha annaparypy.

s JATONIOTAYECKOIC PACWISHOHAA pa3pe3a o PesyanTaTam Tam—
Ma-CIHeKTPOMETDMYECKOTO 3HAAM3a CTPOATCA KpABHE H3MeHerzs K, U(Raj,
Th gr odme#i ecTecTBeHHO# pPAIMOAKTHBHOCTH IaMa ¥ KepHA C IAyO&-~
Ho#t B macmrade I:500 mam I1:200. UgTepuperalda 8aKANYEETCH B Bt~
ARIGHRY QHOMAAMZ DANMOAKTHMBHOCTH, BHACHOHHY NPAYMH HMX BO3RHKHG~
BeHAA M aHAJM36 CIGKTPAJBHOTO COCTaBa IamMA-H3JIyYCHHs.

CueKTpanbHu COCTaR TaMMa-KSJyJeHRA K OI'0 BHTEHCHBROCTE Sa-
BHCAT OT JIATOJAOTHYOCKOI'O COCTaBa IOPOL ¥ I'GOXAMHYIECKHX yCHAOBAK
OCamKOHAKOILIeHNA, OOme#t 3aKOHOMEDHOCTHD fABAAGTCH YBOJHMYSHHS OG-
mef eCTeCTBEHHO¥ PAaIMOSKTHBHOCTHM IUIaMa M KepHA DPH BO3DACTAHAM
JOJNM TUIMHHCTHX MRHepaJoB B nopome. [JmHaM B aprujuATaM COOTBET-
CTBYNT QHOMAJRHAHO-BHCOKHE, & IecYaHAKaM M H3BECTHAKAM ~ HA3KHE
KOHIIeHTpAlLMM DANMOAKTHEBHHX SJIOMOHTOB. BHCOKEE® ROHI®HTDALME ypaHa
HEpPEeNKO HAGJNIAWTCA LIS GHTYMEHOBHHX KapOOHATHHX OTJIOXeHHE A B
MATMATAYECKIX OCPA30BaHMAX. [[DONYKTHBHHE 30HH TPONMHOBATOCTH B
TJMHACTHX TIOPONAX YacTO XaPaKTepH3YDTCA HH3KAME 3HAYOHMAMM KOH~
UeHTpalRft KaJuA B TOPAA M BHCOKMMA — ypaHa, IpHYEM TemHHe 0060-
TaleHHHe OpraHMkKof mopoms o6namant GoJbliedt ecTecTBOHHOR panHoax-
THBHOCTBHO OO CPABHEHHMD ¢ GOJN6e CBOTJHMA Da3HOCTSMH.

amepeHne ramMa-axTMBHOCTA MOPOX NO3BOJAST OCYWACTBIAATH
NpUBA3KY 0TOUPaeMHEX Npod K IMyOHHE MyTeM COIOCTABJIECHAA RNAHHHX
TaMMa-CleKTpoMeTpus miamMa ¥ KepHa ¥ I'K mo paspesy.

OcHOBHHe OTPAHWUYSHUA METONA CBA3AHH C HEOOXOIAMOCTBED HMETDH
INs aHaqusa [pefCTaBETeJbHHe NpOoOH miama (= 100 cmM®), mmTesn-
HOCTBE ONHOTO IMKIA mamepeHms (40 MuH) B GosbmmM OCBEMOM padoT,
CBA3AHHHX C BHYACJAGHHMEM CONSDRAHUSA KOHUEeHTpalm# 3JIeMeHTOB B HC-

cJienyemoit mopone.
po. 71



$oTOKATODEMOTPEYECKIE aHANN3 T'OPHHX HOPOX

OcHOBaH Ha ONpENeJIeHMA KOHIGHTpAIMM OATyMoMza B iame (kep-
HE) NyTeM M3MEDPeHMA KOIHMYeCTBa CBETA, HOIVICMEHHOI'O er'0 3KCTpaK-
ToM. llpuMeHAeTCA IJIA BHABJIEHAA HOPOLYKTHBHHX IIACTOB B paspese X
OLIGHKR He(dTEHACHIEEHOCTH HODPOX.

[lpoBoZATCA Ha COPMHAHO BHIyCKaeMHX (OTO3JEeKTPORANOPAMETDaxX
Tnna POK-M, O3K-56M, POK-56M-Y42, POK-60 m mp. [id MNONyYeHMS Ka-
YECTBEHHHX DO3yAbTATOB U3MEDeHMA Ha POTO3JI6KTPOKAJIOPEMETDS aHa-
JB3 CJeAyeT LpOBOIATH B CTDOTOM COOTBETCTBHE C MHCTDYKIMeR IO
er0 2KCIUIyaTalMH ¢ 0073aTeJIbHHM BHIIOJHEHAEM CJSIYHMHEX TpedoBaHmit:

- cJenyeT NpRIepXKABATHCA OXHOrO BHODAGHHOTO cUoco0a H3Mepe-
HHA, T.e. DOKA3aHWA CJeXyeT OpaTh IO KAKOMY-JHAGO ONHOMY %3 07~
CYeTHHX OapalaHoB,

- pasMep KEUBeTH NOJKSeH OWTBH ONTHMAJBLHHM ¥ IOCTOSHHHM C TOJ-
@HOR morsomammero ciof 10 am;

- cBeTOdANBTp HOJXEH OHTH TQKEM, YTOCH MaKCAMyM NOIVIONMEHRA
pacTBopa GOOTBETCTBOBAJ MaKCHMyMy IMDOIYCKaHEA CBETO(HEJLTDA;

~ gHaJM3¥pyeMHe DPacTBODH IOJXHH OHTH CBOCOIHH OT B3BemeH-
HHX 4acTHil;

- B IIpoIleCCe E3MOPeHMA KKWBOTH NOJEHH OHTH 38KDHTH KDHIKAMA
R NocJe OYSpeRHOT0 A3MEDEHHA NPOMHTH UACTHM PAcTBODHTEXEM.

Jina anaamsa orompaerca I0-I5 T oCHOBHO# MODOIH C IpASHAKa-
M¥ OOBHUEHHOI'O COLepXaHMsa OMTy1a, Cyxme KYCOYKH NOPOINH H3MeJb-
qapTca B nopomok (0,25 mM) B (dajv:noBoft WM MeTawIMyecKoft cTyn-
Ke. [locJle M3MeJIBUSHMA HABECKA B . i' 3aCHIAETCA B CTEKAHHYD
TPyORy IvameTpoM 5-8 mM m BHcoTo# 230-200 MM. B HuxHE# KoHell
TPYORE OpenBapHTEJLHO MOMEmAaeTCA BaTHHY TaMimoH. PacTBODHTENH
(xaopogopm) B o6seme I0 mn mByMA  NODUMAME BJIABAETCHA CBODXY B
TPyOKy. Bropad Hopuud 3aqMBaeTcA IOCAe TOI'0, KaK YPOBOHb pacTBO-
PHTEAA ONYCTWICHA HMEO MOBEDXHOCTE Hopomka. [osyuaemu#t axcTpakT
COOHpaeTCA B MOH3YDKY WIB CTaRAHYHMK. JUIA JCKOpDeHUs aHalH3a MOEHO
OpEMSHATH Hedoasmoe (0,05 Mlla) ®3OHTOYHOE naBJieHHE, CO3AABAEMOe
KOMIIDECCOPDOM WIHM CEATHM BO3IYXOM M3 CGaljoHa. BO3AyX HonaeTcd C
IOMOMBO I'ACKOTO IVIaHra B BEDXHOW 4acTh CTEKIAHHOR TpyCku. B osTOM
cXyvae BpeMA 9KCTparmpopaHmsa cokpamaercd ¢ 40-45 maH po I0 mmH.
[onyveHHHE 3KCTPAKT NEPEJIMBAETCA B KOBETH (OTO3J6KTpPOKAIODHMET~
pa B RCOONB3YeTCA LJA ONDORENSHHES ONTHIeckoidl ILIOTHOCTH.

OoTHYecKasd ILOTHOCTD MNOJNYYeHHHX SKCTDAKTOB ONpEnedeTca COo-
TJIaCHO MHCTDYKURH [0 3KCIUIyaTaunH $OTOIJOKTPOKANOPEMETDOB, IpA-
72



10 —~—
1] { i
0
VAE;
i\ (£ KapSon '? Debou
\ X
MT \ ) 2
QosmI 7 3 o9l 2 3 Ca%
P D
19 ,
i . {
? ]
B LY
\\\ i quaou ‘\ i DeBon
N
02‘ \\'L /2 1 \\‘ /2
VR I B N B M 'Y /) B T
P
8
3 {
071 \ -
By S
\ X
021 \\/2
B W 5 T 3ep%

Pnc. 23. [lafieTKA BEPOATHOCTHOI'O pacCHpejelle s Cq
B HedreHocHEX (I) M HemponykTEBHHX (2) OTJOXEHMAX Hed-
THHHX MecTopoxneHMi Tarapmm:

a - CBOJOBaf 4acCTh ¥ 3anapgHuit CKIOR KXHOTO KyHoJa
TaTapcKoT( +¢BOJa; G ~ BOCTOUHHE CODT MesekeccKod mempec-—
CEM, CEBepHHH ¥ CeBEeDHO-BOCTOUYHHA CRJIOH IXHOro Kymoaa B
Cepepruit xynost TaTapckoro CBOZa; B — PIrO~BOCTOUHHE CRIOHR

xrOrO0 Kymosia TaTapCroro CBOZA.
73



AgraeMHX K NpeCopy. B caydae GOJBEOTO NPONMEHTHOIO COXEpXaHAA OH-
TyMa B 9KCTDAKTE IIPOMBBOAMTCA €r0 pa3CapieHHe WACTHM pasCaBRTe-
neM (xnopofopmoM) B n ~pas. Benuugua pa3zdaBieHus yIATHBaeTCHA HOPX
nocjenynmeM NoORcYeTe KoaMuecTBa OHTyMoB. [locue oUpereseHHs OOTH—
geckoil IWoTHOCTH ]| MSBAEYEHHOT'0 3KCTPAKTA IO 3TANOHMPOBOYHOMY
rpajuxy sasucumoct I = £(C4) (rme C4 - conepeande GHTYyMORZA B
5TANOHE) ONpENeJANT HPONEHTHOe CONEPKAHAe CHTYMOZIA B ECCIEHye-
soft mopome. Pazzesende mAacToB HA HefTOHOCHHE ¥ HEINDOLYKTUBHHE
C omnpeneyieHHO# nose# BEPOATHOCTH IO FTOMY lapamMeTpy IDOM3BOIATCA
IO NANGTKAM BEDOATHOCTHOTO PACHPONENOHHT BMMWMHH Cy B IDOLYKTHB~
HHX R HONPONYKTHBHHX INacTaX. [aneTK# BEPOATHOCTHOTO paclpeniele-
HEA BeAMYRHN Cq B NDOAYKTHBHNX W HONDOAYRTHBHHX (Boxa, OHTYM,
Hof'rh ¢ BOmO#M) oTMOXGHEAX HedTrAHHX MecTOpoxueHME TaTaphm NpHEBE-
IeHm HA pHC, 23. Ha maneTkax BCe 3HAYeHHA Co paBee BEOPTHKANLHOK
TpaHmyHOX JMHME ¢ BepoATHOCTHED 0,9 XapaxTepHH IjA HePTAHHX ILIACTOB.
HudopuaTHBHOCTS OJK~-8HANM3a OpPOC mujaMa DESKO CHAXaeTcH IDH
Ho6aBrax He{T® B CypoBO#f pacTBOD H HpH CypoHME C IDEMEHSHHOM H3-
BOCTKOBO-CHTYMHHX pacTBODOB.

Ilpoure MeTOAH

HexGonbmu#t HHTOpEC IPEACTABIANT NHPOAM3 miama ¥ JlP-aHanm3
TOPHHX HOPOX.

[Mpoans miama B KepHa OCHOBAH HA QHAJHK3e YIJIeBOAOPOIHHX
Ta30B, BHISNADIMXCA X3 odpasla I'opHoft NOpOIH NpW HATDeBaHMA €6
or 60 mo 600°C, u HCMONB3YeTCA IAA BHABNCHAA B paspe3e Hefrera-
30COofepEAIMX IOPOJ M OUGHKH 3PeJIOCTH OPIaHMYecKoro seluiecTsa. -
PONIH3 NPOBOJMTCA HA IMPOJATHIECKOH yCTAHOBKE, OCHOBHHMA YACTAMA
KOTOpo# sBiAnTCHA GIOK IApOJM3a R Xpomarorpad.

Inq aHaiKsa HCHOJB3YeTCA KSMEJbUEHHAA HaBecKa I'OPHOE TopomH
(0,5 r), KoTopas MOMENAGTCS B TEDMOKaMepy CJOKa IMPONM32 M HATpe-
BaeTca N0 3afaHHOX mporpame no 300%. {Ipe Harpese IPOACXOXAT
necopOImA CBOGOIHHX yIVIeBOIODOLOB, WTO OTMEUAeTCA Ha IMpoTrpamMme
maxoM S4. lloclle oxOHYAHMA HeCOpOLMM TeMuspaTypa B TepMOKamepe
moBumaeTcA o 600°C, B pesyibraTe Yero IPOHCXOMMT IPOLecC mMpo-
JE3a KeporeHa HOPOXH, KOTOpHE mpeodpasyercsa B YBI' m perucTpm-
pyeTCsl Ha mEarpamme IHKoM S . ida miporpamme OTMENaeTCA TeMuepa-
Typa B TopMORaMSDe Tyqx [IDH MAKCHMAIbHOM 3HAUeHMH Sq .

Ilo pesyabTaTaM aHaJHM38 DPACCUMTHBAETCHA I[IOKA33TENB COLEpEAHAA
YBI' B mopoxne
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S
M = 5i+Sq
¥ cTposTca Tpafmkm namencmma Sy, Sg, I B Tpgy ¢ TAyORHOK B Mac-
wrade 1:500 mmm I1:200.

HedTenacHmeHHHe OOPOIH-KOLISKTOPH XapPAKTEPHSYDTCH BHCOKAM
3HAUGHHAMA Sy B Sp. TIRHACTHE HODONH C HANHTEOM OPT'@HHYECKOTO
BOHECTBA OTMOUAKTCA SHOMAJMHHHME 3HAUeHEAME Sp . Hedre- ® raso-
HACHI@HHHE NMEeCYaHAKA XAPAKTeDH3YDRTCHA OYeHb BHCOKHME 3HAYCHHAME
Sy, O n msrmma - 53, Tynax-

MeTon 5JSKTPORHOTO IApaMarHETHOTO DO3OHAHCA OCHOBAH HA HO-
TJIOMGHAR CBEPXBHCOROYACTOTHON 3HODI'MH NEDOMEHHOTO NOAA Hapasar-
HATHNM BOMECTBOM, HAXONANMMCA B CRJIBHOM HOCTOSHHOM MATHMTHOM
ogne, ¥ BCOONb3IYeTCA LU BHEGNSHAs ONODHHX ILIACTOB, HHPEDBAAOB,
OGOTGHGHHHX OPI'aHAYECKEM BOMOCTBOM, M OIGHRA KAPDGOHATHOCTH IODPOX.

Jna aHaNE3a MCHOJBSYDTCA CHOKTpOMeTpH THIA P3-I30I, MaHCK-
PoM-30 2 np. Usmepemws carHana OlIP MOI'yT IPOBOIMTHCA ¢ TOpHOM
mopono#t WM SKCTpakToM. OGpaser nopons Hsmexbumerca (mo 0,3 M)
B 3acunaeTcs B aMiyiy. OCLeM HABOCKE [ODOAH AR SKCTpakra 0,2eMd
Amyza ¢ mopomofi Wi 3KCTPAKTOM IIOMOMAeTCA B DO3OHATOD CHEKTDO-
MeTpa, R perucrpmpyercs JllP-cumexrp. Haamv@e  ODPraHRIECROTO Be-
MeCTBA OTMGUASTCH YIUEDOINHEHM CHFHAJOM, BEAWYREA KOTODOTO HpPOHOp-
IMOHAABHA conepxaHEp OB B mopoxs. KapOoHaTHHS NOPOIH XApAKTOpDN-
3ypTCA CBEpXTOHKOR CTPyRTYypoll, OGyCROBASHROR HaJMUMEeM HOHOB MAp-
TaHIA, 38KANYEHHHX B KpACTALIEYecKod pemerTre KapCOHRTHHX MEHO—

pancs.

OupeneJierste (M3RRO-MeXaHAYECKEX CBOMCTB I'ODHEX MODOXR
o mIaMy R KepHy

OmepaTmBHOE onpeneAeHse (M3MKO-MOXAHNYOCKAX CBOECTB IODHHX
IOpOH, IPOBOIMTCH A OLGHKM RX CYDEMOCTH B NOPONGHEA HA CTOHRAX
CKBaGXHH, 4 TaKme NI HOCTPOSHHR CBONHOTO KIACCHJHMKAIMOHHOIO pas—
pesa T'eOoJIOTHYeCcKoR Toumm dcchAenyemoro pallona. PMSEKO-MEXaHHYEO—
Kae cBo#fcTBa TOPHHX HOPOJ OUPENeJMTCA C NOMOEBPD NPOGHAKOB [Hl-2
n IIi-2M, llpodmux [H-2M mO3BOAAST ONDENSAATH TBEDHOCTH, a0pasSEB-
HOCT®, NPOYHOCTE: HA pASpHB, [OKA38TJNb AHH3OTPONMH IPOYHOCTH,
HalyxaeMOCTE M DA3YNPOUHEeHEA HA KOHTAKTO C BONOHX. MeTommka ompe-
DeJleHRA ¥ MCIOJb30BAHAS 3ITEX XADAKTEDACTRK H3JIOX6HA B
Pl 39-3-679-82 "MeTOIUYOCKOE DYKOBOICTBO IO ONpenesieHED X MCIOAb—

30BAHMD HOKazaTeielf TopHuEX mopox B Oypexmm" (M.:I983), 75



6. MCCIENOBAHWE BYPOBOI'O PACTBOPA M IIACTOBOIC QIIMIA

[ipr RCCAOINOBAHMAX Tpod GYpOBOTO pacTBOpa W IJIACTOBOTO (ummia
UPAMOHAXT OCHOBHOR M NONOJHATEBHHE KOMILIOKCH Da3JMYHHX NMo Guau-
qecko} NpApONS MeTONOB X MamepeHm#t (pmc. 24).

OTBOPpRgQrSDOB#’?OBOi? I [OTEGP TNIAACTOROTC OARHAA

BO,
/3 NPOBOOTBOPHIXA B EMKOCTH
BUPOROr0
OPA TIPOBbl TIAACTOROTO DAHAA

RS

Prc. 24. Cxema mccuexoBaHEA IpoG GypoBOTO pacTBOpa
% IUIaCTOBOTO (UIOHIA.

6.1. O7Gop 1pod GypoBOTO pacTBOpA

[lpodu 6ypoBOTO pacTeopa OTOHpPaPTCA HEPHOINRUSCKA B IPONUSCCS
OYpeHAA CKBAXMHH C LEJBK ONpPeNeJeHHS Ia30HACHUEHHOCTH OypOBOI'O
pacTBopa K OMpefeJIeHAs ero napameTpoB.

[Ipy oTGope TpoG GYpPOBOT'O PACTBOpA HEOOXOIMMO COGMOIATEH CJe-
IyomMe OCHOBHHS TpeCOBaHMA.

B ragecTBe NPOCOOTGOPHAKOB HOOOXOIMMO HDPHEMEHATS COCYIH A3
HepxaBeolef CTaJM WIM CTewIAHHHe, [IpE NMpMMEeHOHMHM MPOGOOTOOPHU-
KOB, H3TOTOBJIGHHHX M3 APYTHX MaTepRrajoB ([racTvaccH, OUMHKOBAK-
HOT'O XeJie3a, HONOKDHTOI'O XeJlesa, ANDMUHNA), WCKARAeTCA MCTHHHAA
RAPTAHA KOMIOHBHTHOT'O COCTaBa I'a30BO3IYyMHOR cMmecH OYpoOBOI'O pa-
CTBOpa BCJSACTBHE anCcOPOUAM YTIUVIEBONOPONOB BHYTPEeHHeRA MOBEDXHOCTHU
ILIACTMACCOBHX NMPOCOOTGODHAKOB WM B3aMMOINSHCTBEA MWEJIOYHHX DpeareH-
0B GypoBoro pactsopa ¢ Fo m Al merasmueckux npoGOOTGOPHMKOB.

IpodooTGopHEKRA (KOJACH ¥ NMpOOKM), NMpUMEHAeMHE IJA 0Td0pa
npod GypoBOI'O pacTBOpa, IOJNXHH OHTH THMATEJNBHO MOPOMHTH TOpAYei
Bopo#. Iocyle MPOMHBKYA PE3MHOBHE NPOGKN HEOOXOIMMO NDOKMIATUTE,

& NpoGOOTGOPHEKK ~ MPONApATE,
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OT6op mpoG GypoBOTO PacTBOPa HBOCXOIMMO MPOM3BOIATH IO
BO3BMOXHOCTH OJMKE K YCTHO CKBaxXMHH B CTPOTQ ONDPEMEJIOHHOM M8CTe.
lsmeHeHRMe MecTa 0T6opa Npo6 B Mpouecce NPOBENEHAA HCCJenOBaHAM
Ha CKBARNHG CYMECTBEHHO BJMAET HA KOJMYECTBOHHHE M KaueCTBOHHHH
cocTaB Ia30Boil CMeCH B BHXOZIAmeM CyDOBOM pacTBOpe.

[lpo6n GypoBOTO pacTBOpA XeJaTeJbHO Iera3mpoBaTh ¥ aHANHU3Ae
poBaTh B cTaHumyu I'TY HemoCpenCTBEHHO HA CKBAXUHe. JOINyCTHMOE
BpeMa XpaxeHmA npod He dosee 10 cyT. M3BilevyexHHas M3 6ypoBOT'O pa-
CTBOpa Ta30BO3IYMHASA CMOCH XDAHATCH B CTORIAHHHX CYTHIKAX MJIH
Kon0aX C BONSHHM 3aTBOPOM (IMCTWLIMPOBAHHAS BOZA C NOCaBISHHOM
XJOPUCTOTO HATpha). O6BEeM BONSHOTO 3aTBOPA NOJMKEH OHTH HeGOJb-
muv (I0-30 M ). XpaHuTH NPOGH r'asa HEOOXOIMMO B TOMHOM MECTS
opy remnepaType OKDyXamued} cpenu 18-25°C. Bpems xpaHeHusa IpoC
¢ Ta30BO3NYWHOR CMECh0 3aBHCMT 0T KOHLEHTDAIMA YIJIeBOIOPOIHEX
Ta30B B CMec: M CocTaBaAeT of 3 cyr (mpM xorueHTpamms < 0,I%)
Eo 15 cyr (upr xoxHnesrpammn >0,5%). i OpEBA3KM OTOGpaHHOlM
Ipo6H GYypoBOI'0 pacTBOpa K ACTHMHHOR IVIyCMHe oNpeneJdeTcA Bpemi
OTCTaBaHMA U0 gopMyJe

03 - d%).
¢ L G140 (O -d%) 5 . 15)

o 40501

3navenme pacxoza GypoBOIO pactTBOpa Ha BHXOIE C ydJOTOM Ta30-
colepRaHua usux.n (Geperca cpenHes 3a BpeMA OTCTABAHMA C YIOTOM
Ta30C01e PRAHAA \’r GypoBOTO DacTBOpa WA HOCKOJBKAX NMpod) pac-
CuMTHBaeTCs 1o opmyie

Quuen = T -K)»Q . (16)

A onpenegenus VI,Ha BHXOIIE M3 CKBaxuMHH OTOHPAOTGH HOCKOJNb-
Ko 1pol (3-4) GypoBOro pacTBOpa, KOTODHE IeTrasMpynTcs, 3aTeM
DACCUMTHBAETCA KOIPIMIMOHT I'a30HACKMEHHOCTH pacTBopa

K, = 1072 \\// ) (17)
Y
rne VI,— o0seM Tasa, guxennsmerocn NpA Ferasalny NpoCH OypoBoIO
pacTeopa, CM .

[Ip¥ MHOT'OCEKIMOHHON KOMIIOHOBKE CKB&RWHH BPSMA OTCTaBaHHA
TMONCUYNTHBAOTCA KAK CymMa ior A gaxigof wa cexumit.

PacyeTHHE 3HAYEHUA tor NPOBEPANTCA OMHTHHM IyTeM MOCIe
KagIoro CIOYCKO-NOXbeMa 110 BpeMeHM IpOABJIGHMA TASOBHX K Temiepa-
TYPHHX aHoMasuit. Bpema MeRLy HavasoM LWpPKyJAauM® nocae CIO # 3a-
DETUCTPUPOBARHHMA MAKCHMAJIbHHMA 3HAYSHMAMHM CYMMApHOTO T'a3CCOmep-
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XaHWA M TEMIepaTypH OyDOBOI'0 DacTBOpA JOJNXHH COOTROTCTBOBATH pac-
CUeTHOMy 3HAYSHAD L or* Tipr pacxoxneHMmM 3Hauexnft > I0% Geperca
% s ONpeXeNEHHO® ONNTHM IyTEM.

K xamno#ft oTodpaHnHolk mpoGe GypoBOrO DACTBODA MPUKJAANHBAGTCA
9THKSTRA, B KOTODO# YRaASHBAGTCA HOMOD CHBAXMHH, Iomand, UOpIi-—
KoBHit Homep NpoGH, IMyOmHa, zaTa ordopa ¥ damwind oneparopa (cM.
npuiogenne 4).

6.2. O0sa3aTensuuit xoMIIeXC HCCcAeIOBaHMMK
Tagopu#t xaporax

lazosuit ®vapoTax OCHOBAH HA M3YUSHAM KOJMYECTBA H COCTaBA
Ta3a, NONABNEro B Sypopo¥ pacTBOpD 3 DPABCYDPHBASMHX MWLM BCKDHTHX
CKBaXmHO# MIACTOB, COZEDPRAUMX yIJEBOROPOZHHe rasH. IasoBmi xapo-
TaX MCMONB3YETCA A BHUSJAOHRA HePTeTrasocOoIepRailx mIacrToB, BH-
meneHna 30+ AR, npexyupexmzen®s BHOPOCOB HeTM H rasa.

Ilo cnocody npoBeresus MCc/aemoBauui pazazvanT ras3opuit Kapo-—
Tax B [potiecce CypPeHMs I‘sK6 A ra30BHit KapoTax Hocde OGypeHHA
I‘aKn. llpn Ta30BOM KapoTaxe B npouecce OypeHWA HSIPePHBHO H3MB-
PASTCA CYMMADHOS CONS[KAaHMe I‘cyM JTYSBOIOPONHEX TA30B ¥ HepHOIU—
qgck® (C IMCKPETHOCTHD paBHON BPOMEHH OJHOTO IMKIA AHANM3A HA
XpomaToTrpaje) - xommoHenTHu#t cocra YEI', monmapmmx B OypoBo#l pa~
CTBOP M3 pasCypMBASMHX TOPHHX NOPoxX. Iasosuit xaporas nocie Oy-
penmA BRIXIAeT HellpepwBxoe M3mepenue JBI' A MEPHORAYECKOS ASMEDPe-
HHE KOMOOHOHTHOTO COCTaBA Tasa, HonaBwero B Jyposoi pacTBop B
pesynrTaTe XUGfysHr Wi fmisTpamu YBI B8 He(reTa30HOCHHX ILUIAGTOB
Opu IOpOCTOR CKBARMIN.

llpu npoBgeHAN I'a30BOI'0 KApOTaxa 06A3aTaJbHA KAJIACPOBEA
REOJNIOCHHX LerasaTopoB IyTeM [OPOBOISHWI lerasaums Npod CypoBOLo
pacraopa. TpodH oTéupanTcA HEOHNOCDEACTBOHHO Hepen HeIrasatofoM.
MomeHT ordopa NmpolH QUKCHDYSTCA HA XpoMaTorpade ¢ yqeroM 8paMeHk
NPOXOXKMOHHUA rasa OT nerasaropa K XpoMarorpady.

Tepmosaxyymuas yerasamua (TBI) mpod 6yposcro pacrsopa mIpo-
BOMUTOA fip# TeMmieparype Oyggnoro pactBopa 90°C n paxyyme 0,09 Mia.
[Ipouscc xerazaumu UpoOH mruTea 10 smH,

TasonacHmEHHOCTE OYpoBOT'O DACTBOPA YIVIEBOXODOI:HHMM I'A3AMHA

PaccUMTHBEETCA HO (HopMyse Lzm

R /AP A
q = 0 =, (18)
| 4
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rre ZC; - cymmmproe conepzaHue YBI' B BunesmemeMcs Tase, %;
m - TECIO SHANM3HADYOMHX KOMIIOHEHTOB YIVI6BOXODOZHHX I'a30B.
Bapenmsmuiics ®3 NPOCH I'a3 aHAIM3MpyeTca Ha xpoMaTorpade.
KOHIOHTDAIAA KARIOI'0 M3 YIJIGBONOPOLHHX KOMIOHEHTOB DACCUATHBA-
eTca no gopmyae
Vr 'CL
Vp

rme Ci - ofmeMuoe comepmasme L-TO KOMIOHeHTA B Tase, M3BJEUSH-
HOM B3 TpOGH GYDOBOTO pacTBopa, %.

KoHleHTpaMy yT/eBOZOPONHHX TasOB B GYDOBOM PACTBODE Ompe-
IENATCH ¢ NOMOMBK pacyeTHHX JmMcToB ( puc. 25). Ilo ocH adcmmce
PacueTHOIo JIECTa OTRISUHBANTCH 3SHAYOH¥A KohmeHTpamalt YBI' B raso-
BO3NYMHOX CMOCH mo Xpomarorpady coi. B MOMeHT o7Tdopa IpoSH Inid
TBE, a mo oCM Y - KOHUSHTPAlME YIVIEBOJODONHHX I'a30B B GypOBOM
pacteope Cpi . Ipadmxz mepexoma o Cpi k Cqi crposres mo 3-5 mpo-
0aM 1A KamIOoTO yIVeBOLODOZHOTO KOMIOHEHTa. KauuOpoBKa IeTras3aTo-
POB HPOUSBOJATCS HO peRe ONHOTO pasa B CYTKE. A Kaxmoro mpody-
PEHHOTO MeTpa
PaCCUATHBAST~ Cpinte . c;Hf.C‘H‘ c?;
CH CpenHes
CYMMRpHO® 3Ha- 7
worme YET'
Toym.pux” 1P7 {
HOSBJIOHAR [10- H
JORKTEIBHHX ] 7
aHomaimii Ha L
IRarpamMve J
Ly (s I,5n 04
¢oJlee pas BHme =
POHOBOT'C 3HA~
wemus [,..)

>
cyM 4 ’
paccudTHEaeT~ 004 / /i

cPi. = ' (19)

AN

1T

Puc. 25.
PacyeTHEH smer
A oupenese~ o
HEfL KOHUGHTPa~ (] 04 1 m 100
uuit YBI' B Gy~ Ca,%
DOBOM DacTBope. 79




CA 3HAUGHHe NPUBEINEHHHX TI'a30NOoKa3aHuit rx.np mno xpomarorrady
OTHOCHTEJIBHOe conepxarue YBI.

lipBeneHHHe Ia300OKA3AHMA P&CCYMTHBALTCA N0 dopmyJe

ATome Qg t t
11x.rxp = 0,77 DZ
Re AI‘C -~ CYMMapHasd KOHIGHTpalMd MeTaHa, aTaHa, IpomaHa, OyTa-
Ha B GypoBOM pacTsope, %;
t - mponosruTeNBHOCTS GypeHus, MAH/M.

Besnwina AI‘C paBHa Da3HOCTH MeXLY I‘CYM_BH (BHXOLsmETO
N3 CKBAXMHH) M rcyM.Bx (cymmapHolt xouneHTpaime# YEI mocTynanme-
TO B CKBamuHy GypOBOTO pacTsopa). LA pacuera rcyM.Bx He pexs
I pasa B CcyTkm oTémpaeTca 2-3 IpoGH GYpoBOT'O pacTBOpa y BCACH-
BaRMEro NaTpyoka OypoBOTO HAcoca WA Jerasalumy M onpemeseHHA Cpi.
B mHTepBanaxX NOBHWNEHHHX Ta30MOKa3aHMit IJA KaXIOTO MeTpa pacCyu~
THBAOTCA TaKKe OTHOCHTeJbHH] cocraB rasa

s (20)

10%.C
CO'L= izn = (21)
i=d ni

7 QuuonnHHe KO3hEUIMEeHTH
Cy OBy ~CHy  CHg  Cofy Caffio  Cofls  womp.
CHg ' Gy = Cgig  ZECni  ZCni ZCwi = Cylg

IS OLl@HKM HACHIEHMA ILIAcTa, eCiM IOpN 6I'c BCKPHTHM HE Ha-
GIRNAN0Ch NOIVIOMeHUA WM NPOSBIGHNUA, T.6. Pm = me' 3HAYEHUA

OCTaTOYHOTO I'a30COLEPRAHEA PACCIUTHBANTCA 1O POPMYIE

e 0,037 rx.np'Tm'z

T PIUI
rme T, - Temmeparypa miacra, °K;

2 - xosdduIImeHT CRUMASMOCTH rasa, orodpaxanupéi oTKIOHeHMe
3HAYEeHHHE M3y9aeMOTO T'asa OT 3aKOHA IA MIEeaNbHOTO T'a3d.
PaccudTHBaeTca IO MajeTKaM IIOCJe ONPENeNeHUs NCeBrOo-
KPATHYECKMX M NDABONSHHHX 3HayeHM# TemiepaTypH ¥ IaB-
JieHAs T'830BO# cmecH.

I/l OpHPONHHX Ta30BHX cMecell ICOBIOKDATMYESCKHME NAaBJIOHHE.

TeMIepaTypa Tn.xp PACCYNTHBAWTCA COOTBETCTBERHO 1O fopMy-

' (22)

Pr.xp B
aaM
Frxp = Pep.1 Q4 + Pxp.éuf"' + Pxp.n'um (23)
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TH.KP = Txp.I.Q‘+ TRPOZ'Q2+ ses + TKP."‘““ ) (24)
roe Qp Qz' «eeQpy ~ HOJA ROMIOHEHTOB B OMACH TAa34;
P, xpl* Pxp.Z' Pxp.n ~ KpETHYOCKHO 3HAYSIWS JABJNGHEA OT-
IeJBHHX KOMIIOHeHTCB, Mia;
Txp. I’Txp. prees Txp.n - KDATAUSCHKNO 3HAYSI®A TeMIepaTypH
OTTIENBHHX XOMIIOHSHTOB, %K.
JlprBefeHHHE NAaBNEHHe B TOMIOPATYpa pacCUMTHBADTCA N0 $op-

Myxam

P
Ppp = o—d—, (25)
P
o.KD
T
T = el | (26)
TII.Kp

[o BHYMCJHSHHHM BHAYSHWAM NPHBOJOHHHX HABJIGHAA @ TeMmIepaTypH
mo manerxe (pEc. 26) HaxommTcH rOBQIVITMEHT CREMAEMOCTH Ta3d.

Ecam mpy BCKDHTHH IiacTa HadionaeTcs NOIVIOMGHHe ENK NpOsBJe-
HMe, DACCUMTHBAOTCA ¥X MHTOHCHBHOCTR 1o (opMyie

Yo At(mb-A:+ %ib-i) ’ @

rre AV - yMenbmeHMe WM yBeJmYeHMe o0beMa GypoBOI0 pacTeopa B
itpueMHOft eMKOCTH 34 BpeMS HAGHREOHAT, J/MEH;
A - Bpema Hadumouenms, MmH;
™Y - MOWHOCTB ILlacTa, M. OUDENIASTCH 110 MEXAHKYOCKOMY RADO-
Taxy X 10 DesyibTaTaM aHaIM3a WwiaMa.
[pr NOTAOMEHXM C MHTOHCHBHOCTED GoJes IO 1/smn/ pacuer B
IpOR3BOIRTCA 10 PopMyTe

0,037 Iy 1y Tyt 2

| . (28)
Pk
nr

THe Kq) - xoo{dmuAeHT, yumTHBapUMY BJIASHWe MOIJOWSHMA HA HMSMOHOHHE
BOJIRMMAN OCTATOYHOTO Ia30CONODEAHMA.

Ilpy HanM9AM IPOMHCJIOBHX HAHHHX O (PaxTHYecKoil rasoHaCHmMOHHOC-
TH TODHHX mopox F, » B M3MeHeHMM rx.np B 3aBACHMOCTH OT B&JIHYA-
HH qu) KOa{IUINOHT Kq) HRXOINTCA ONHTHHM IyTeM [AA DasJIBYHHX
IIACTOB C yY8TOM E‘I,‘@ 1 Qg

Iipu oTcyTcTBMM LOCTATOUHOTO KOJMYECTBA IPOMHGIOBOTO MAaTepMa-
Ja rosddmiment Kq) onpeneJifeTcsa o GopMye

11-5033 SI
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Kp=1-0INqy. o (29)

Ecn® mHTOHCEBHOCTR (mabTpaimm Goxes 70-80 JI/MEH/MZ BOJIA T~
HA 0CTATOYHOTO T'a30CONSPRAHHMA He DaCCUATHBAOTCA

Ilpm mpAsHaKaX IPOABJIGHMA OTOMpawTCA NpoCH GypoBOIO pacTsopa,
H IO pe3yipTaTaM TepMOBaKyyMHofl IerasalMm® M KOMIIOH@HTHOI'O aHAM-
38 IaeTCA 3aWINYEHUE O XAPAKTepe HACHmEHRMA iacTa. ONHOBPOMEHHO
oepaTop HOpelylnperiaeT CYypPOBY®X OPRIaxy O HPOABIEHRM X RHTOHCHB-
HOCTH [PATOKA.

KanuGpoBxa xpoMaTorpada IpoM3BORATCA He pexe I pasa B Mme~
csll, a Takke [ocJe Nepee3Na HAa HOBYD CKBAXMHY WIK IIOCJe 3aMeHH
cOopGeHTa B KOJOHKAX Xxpomartorpada. Kammopopra XpoMaTorpadoB IDOBO-
IMTCA aTTeCTOBAaHHHMA Ta30OBHMA CMecAMK. [[PUrOTOBNSHWE W aTTecTa-—
1WA Ta30BHX CMecell ocymecTBIAeTCA B COOTBETCTBEHM C "MeTommuecku—
ME YKaQ3aHMAMM [0 NPHT'OTOBJEHMK M aTTECTAlmM I'as’oBHX cmecelt mif
TpamyMpoBKYM XpomarorpafoB" (BHAINBapuBreofmauka, M.: I983). KoH-
TMeHTpaIMs yIVISBOLOPONHHX I'a30B N0 XxpomaTorpady PacCIMTHBAeTCH IIO

Qopmyte
Ot = By Ky Ap (30)
KOHUBHTDAUMA \-T'0 KOMIOHEHTa YIJIeBONOPOIHOT'O Trasa,®;
- KO(dMIMEHT 3arpyCJeHHA macmTaca;
Ky - EODQQWIMOHT UYBCTBRTENBHOCTH L -ro xommonesaTa, %/MMH;
- JJIMHa TMKY L -TO KOMIOHOHTa, MM,

PeaysrraThH KaJmGpOBOK XpomaTorpada NpABOLATCA HA XPOMATO-
Tpamme.

KaymGpoBRa cyMMapHOI'O Ia3oaHaausaTopa IpPOBOIATCH He pexe
I pasa B MeCdll, a TaKke IIOCJe Ilepee3fla HAa HOBYD CKBAXHMHY, PEMOH—
T3 WIB 3aMeHH YYBCTBUTEJNbHHX BJEMEHTOB aHaimaaTopa. PesyxmpTaTh
KINCPOBKM T'a30aHalK3aTopa NPUBOIATCA H& muarpamme P cym® IIpn
NpOBEe2HAK T'a30BOT'O KapoTagka onepatop BeneT XypHal Ieayoro-TeX—
HOJIOPMUECKAX MCCAsNOBaHMEt (mpuioxennme 7).

OnepaTMBHAA HHTEpIpeTalA pPe3yaeTaTOB I'a30BOTO KapoTaxa B
npouecce GyPSHUSA NPOBOMMTCA B clenykmel# DoclemOBaTeNBLROCTH.

llo xpuBof P yu? DEeTACTPUPYOMOdl HENpepHBHO B YHKIMM BpemeHH,
BHISNANTCA aHOManzﬁHue yaacTkn (B I,5 pasa W Gojee BHmE POHOBHX
3HayeHmil) B ONpeNeNseTcs NpMPON2 TA30BHX aHOMAIMl.

Ecom rasoBas aHOMamMA oSycNOBNeHa BOBMOXHHM IIOCTYILIEHHEM
Tasa 3 mwiacra, kpmead I ., comocTaBAfeTCA C KpHBO# rcyM —_—
y4eToM BpeMeHR o"o"asaanﬂ;, HOCTPOEHHO# B TPRHATOM H3 CBORHCH
IRarpamme macmrade TAyOons.

TEe Cyi



llpr sasmaImeE He KpuBof I‘c JBHX T'asoBoff aHOMAJNEYM IAA KARIOTO
MOTpa DacCIATHBARTCS 3HAYEHMA rx.np' Qo IHEX KOSGPAIIMEeHTOB 1
oupeneiseTCca OTHOCHTeNBHH# cocTaB I'a3a.

Io maneTkaM pasmenbHoro aHaamaa rasa (PAT) u mo nanerxam
TPaHRYHNY GOMIHNX RoaddmimenTor (I¥K), HOCTDOEHHHME NPAMEHETENB—~
HO K HCCJenyemMo# mroman® miax paioHy, ONpeneJsOT XapakTep HACHme-
HEA ROJJIGKTODA.

PaccumTHBaeTca BeamuuHa ¥, 7 mOMyYeHHHe IJA N&HHOTO ydacTka
SHAYOHMA CPABHRMBADT ¢ I'PAaHMYHHMM WA EAHHOT'G pafoHa.

llosgBaeHRe Ta30BOR aHoMaim® HA KpUBOH I‘cyM MOXeT OHTBH OCyC~
JIOBNOHO CJOIAYDIMMA IPAIRHAME :

- yMOHBMNOHMOM pacxoza CypoBOTO DacTBOpa;

- JBOJMYOHEOM MOXAHMYOCKOR CKROPOCTH HMPOXOIKM;

- MOCTYIIGHAEM I'asa M3 InacTa (pasCypmBasMOro WM BHISJEXa-—
mero);

- NOCTYILIOHKSM I'asa W3 TJMH ¢ aAOMAIBHO-BHCOKEM MODOBHM
IaBjloKHeM;

- HocTyILIeHAeM I'asa B DacTBop 3a c9eT affexra cBaGMpOBaHEA
(npr nomseme OYPRMBHOX KOJNOHHH);

- HajdumeM B OypOBOM DacTBOpe DOIEDKYJNSIMOHHOTO Tasa;

- HaJMIMeM B OypoBOM DactTBOpe IPEMECHOTO I'asa.

TaszopHe aHOMaNM®, OCYCJIOBIGHHNHe IEDBHMA IBYMA H3 II@DOUHC-
JIGHHHX BHNO NpPHWAH, JIETKO DACHO3HapTCA IpH aHAJNM36 NOBENOHMA
xpuBix Q m T. ComepxaHme OypoBOTO pACTBODE 3& CUST HOCTYLISHHEA
IIACTOBOT'O T'a3a 3aBHCHT IVIaBHHM OCpa30M OT BeJMWRHH IH{depeHin-
aJIBHOTO NaBJleRMA B cuc?eMme "CKBaRMHa-ILIACT", Ia30HACHUEESHHOCTH
ILIacTa ¥ 6ro MOMHMOCTH. [IOBHMEHHHE 3RAYOHMA l‘c HaluoIapTca o
HCTOUOHHH BPOMEHHM OTCTABAHEA to'r MOCJI® BCKPHTHA KDOBJR ILIACTA.
Hauano aHOMAIME COOTBOTCTBYET KpOBJie IlacTa, a MAKCHMYM I‘CW -
nojomBe IacTa. locsle NPOXOXIeHAd ILiacTa HAadIopaeTcAa peskoe
YMOHBIGHUE Pcym' ecJm 3adoifHoe naBjeHus TPEBHIEAET IIACTOBOS.

[lpM NpeBHmMeHAN [IaCTOBOTO NABIEHWd HAX 3aCOMHHM BEJIRUMHA
rcym mocJle NPOXORIEHMS IUacTa GyIneT BO3pacTard M Ia30BHE aHOMa-~
JHMA XapaKTepU3YDTCHA OOHYHO CONBMOR aMILINTYIOR M IPOJOJIRATEJE-
HoCTBhD. [loCcTYyIUIOHHMe IIaCTOBOIrO rasa Kak M3 pasCypHBaeMoro Iacra,
TaK A U3 pafnee NPOUNeHHHX IIACTOB MOKOT IPUBECTH K 3HAUNTEJNBHHM
Ta30mpOABNGHAAM, K NMpU3HAKAM, CBAIETEJNbCTBYONUM OC YBEJHYOHHA
rasoodorameHus GyPOBOTO pacTBOpa 3a CYeT NOCTYILIEHHA ILIAaCTOBOTO
Tas3a, OTHOCATCH CJSIYDIMe:

8 - GosblaA IMMHA TasoBO#t aHOMAIMA, OOYCJOBJIEHHAs BCKPHTHEM
4



miacTa CoJBWO¥ MOMHOCTE,

— MeLJIGHHOS YMEeHBNEHWe WJM YBeJMUYeHHE IEyM nocje TPOXOXIe~
HUA MacTa 33 CueT NOCTYIIeHHA T'a30B M3 BCKPHTOTO miacra (Mom-
HOCTBH IIacTa onpelendercd 0 M3MOHOHMD W ¥ NasHHM aHaiu3a mwia-
Ma);

~ NOCTENeHHOe YBeJWMYSHUe I'a30IOKA3aHMN 32 CueT HOCTYIIeHHS
Tasa K3 BHOGJEXaEMX ILIacTOs.

llp# pa3CypUBaHMM 30H C QROMAJBHO~BHCOKUM IIODOBHM IABJIEHHEM
HabuwIaeTCcqd yBeJuvueHne rcym' 00yCJIOBJIEHHO® [OBHIIEEWEM IOPACTOC~
TH TVIMH X BOo3pacTaHuWeM, B CBA3X ¢ 3THM, o0beMma rasa, HoCTynaio-
mero B OypoBO# pacTBOp. AHOMaJMM NAHHOT'O THIIA XapaKTepmaywnTca
LOCTEIeHHHM yBeJMUeHUeM TcyM 10 Mepe BXOMNISHWS B 30HY C aHOMANb-
HO~BHCOKUM IODOBHM IABJGHHMEM H YCTAHOBUBUMMACS NOBHIIOHHHME 3Ha-
YSHIAMI Tc v BO BpeMa TIDOXOXISHAT ee.

lloBume Hre Ibym GypoBOro pacTBopa, OCYCJOBNEHHOE NOCTYILIe—
HueM B OypoBo¥ DPacTBOD ra3a CBaCHMPOBAHHWA, BOIRAKAEST IPH DE3KOM
nonseme CYPWIBHOI'O MHCTDYMeHTa Han 3adoeM CKBaxMHH IIDM HapampmBa-—
HHHM, CIYCKO-TIONBEMHHX ONEPAIMAX, WAGNOHMPOBKE CTBOJA CKBAXWHH X
7.0. lIpn nombemMe MECTDYMEHTa BEJAYMHA TABJIGHMA HA NpH3alo#HYyD
9acTh IAcTa YMERBUASTCA 3a CUeT sddexra cBadmpoBanws (NopmHeBa-
HAA) N B 3aBHCHMMOCTH OT CKOPOCTH IIOXhEMa MHCTDYMEHTA, 6I'0 KOMIO—
HOBXM ¥ NAPaMeTpoB IPOMHBOYHO# XMIKOCTH MOXST OHTBH NOCTAaTOYHA
IJA CO3ZIaHMA NENpecCHME M BH30BA IIDHTOKA M3 IJlacTa, HOZBeprapume—
TOCA BJMSHAD CBaGMpoBaR®aA. I'a30BHe QHOMaJMA NAHHOT'O THOA OCHYHO
XapaKTepu3ylTcsa Pe3KAM BHILIGCKOM ¥ OHCTDHM 3aTyXaHEeM PcyM. Tio~
CTyWIeHWe rasza B OypoBo#t pacTBOD 3a cueT afdexrTa CBACHPOBAHAS
MOXET IPHBSCTH K 3HaUATENBHOMY IOBHUSHRMO I'930HACHUEHHOCTE N Iaxe
K BHODOCY IpA HaJwuy CajlbHAKa HE CYPWILHOM MHCTDYMGHTE H DO3KOM
nouseMe MHCTPYMBHTA.

llosABnieHMe T'a30BHX AROMAJMA 3a cyeT HaJauwufg B OyDOBOM pacTBO-
Pe PelMPKYAMIMOHHOrO rasa OHBaeT OCYCJAOBJISHO ILIOXOH OWACTHOH ¥
Ierasaume# BHXOIAmMEI'0 M3 CKBAKAHH pacTBopa, BCISGLCTBHE Yero ras,
He yClieBIM{ BHIBJMTBCA B aTMocdepy, 3akaumBaeTca O0pPaTHO B CKea-
XUHY. [JoABNeHMe aHOMaJMit JAQHHOTO THIIZ HACIOIA8TCHA C OTCTaBaHKeM
Ha BOJMYMHY NOJHOTO LMKJIA IIPOMHBKA OT MOMGHTA DET'MCTDPALMH IIPEJH-
Iyueil Ta30BO# QHOMAJMH M OTJMYAETCA OT Hee 6oJiee BHIIOJOXEeHHOH
dopmoit ammTyaH M Gonee "TAREJHM" OTHOCATEJLHHM COCTABOM I'asa.
XapakrTep M3MeHeHHA Ibyu NP PETRCTPAIAR NepPeIHCJeHHHX BHIE I'a30-
BHX aHOMaJMi MOkAasaH HA pHc. 27.

12-5033 85



Pac. 27. I'azoBhe

QHOMAJIHHA Ha BaHUA
S| MM Tone % | TPUYMHA pam
EE ! el AHOMAAMH OYDRABHOTO HHCTDYMOH~
< 10 2425'0 012 0:4 D.)s T&.
BeAWYCHUE Me - TazoBue aHoMmaInn
PAHKHECKOR CKO- | oy GyTH CBABAHH C
PocTH B3P ENH no¢ eHmeM B GypoBoft
== UBEAHYEIE TAYOCD! Ty ypo
ACPXAHMS TAMR pacrTsBop raasa, 06y CJI0B—=
W JI6HHOTO JNOCaBKAMA Hed-
NOCTYRARHME TA
& TACTA TONPOIYKTOB ¥ MEJOYHHX
XMMpeareHToB. Jo0aBra
— T B CypoBsoit pacTBOp Hed—
. ROCTUNACHWE MASA
D¢ : A TeNnpoLykToB (0COGEHHO
—_— nocrymerve | HOTErasMpoBaHHo# HedTH)
NPU HAPALIMBAIA]  3HRUMTEJBHO MOBHWAKT
oOmnit rasoBuit GoH A
oxag perrang| | JACTO BeYT K nosHo#
[F4POBOTG PACTBOPA]  L1OTeP® ToJle3HO# MHpOp-
PAKAUBACMETO B Maumu. PacrnosHaBaHMe
CKBAKUHY -

TIPUYMHH aHOMAJMH OOHY~

HO He NpejcTaBiieT 3aTpyIHeHMH#, ©CJM OCYmMeCTBIAETCA THATEJHHHH
KOHTPOJIb 33 BBOIMMHME B OypoBo#f pacTBop INOCaBRaMi.

IIpn BHABJIGHAM Ta30BO# aHOMaJmMu, OCYCJOBISHHOHE HOCTYILIGHMEM
B OypoRoit pacTBOp ILIACTOBOTO Ta3a, ONpeliesdeTcs XapakTep HacHme-
HAA IWJIAcTa N0 M3MEHSHMM OTHOCHTENBHOI'0 COCTaBa I'asa M QUIDMIHHX
KO3PPRIASGHTOB, A 9Or0 3HAYEHMS col 1 QUIOMIHHX KOIPGMIMEHTOB

HaHocsTCA Ha nalteTku PAT m I'0K. IlaneTks cTpOSTCH WA NAHHOro pail-
OoHa To pesyasTaTam [T u MIT Ha paHee NpoCyDEHHHX CKBaxXWHaX MCCJe-
JAyeMolt IWIQmam® WM IO COCORHMM IUOmWanAM paitona (puc. 28, 29).

[IpH HaJMwmiM B MCCJleIyemoM pailoHe GosbmoTo obbveMa faxTHdec—
KOT'O MaTeppaia IO Ia30BOMYy KApOTAXy MOXHO Ha OCHOBE cTaThcTHiec-
koft 06paCoTRA I'eOXMMHUECKON MHPODMAIIMM ¥ INaHHHX MCOHTaHA# mwiac-
TOB-KOJUIOKTODOB OIPENSARTh I'DaHAYHHO 3HAUSHMA QUIOMIHHX KO3ddnIm-
@HTOB IJIA NPOIYKTMBHHX M HENPOLYKTHBHHX [LMaCTOB M Ha TPEXKOOPIM-
HaTHO# XMRarpaMMe BNIEJNTH TAK HA3HBAEMyK NPORYKTHMBHYH OGNACTH
3HaveHul QuuompHEX KOsPPHUMEeHTOB - 061acTh A (puc. 30).
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Puc. 28, NaneTka pas- m& 2
IeJBHOTO aHaimM3a Tasza (PAT): 90 18
I ~ HefreHocHHe; 2 - 80 %
T'a30HOCHHE; 3 — BOJXOHOCHH®
IL1aCTH. NERE =\ H
60 0
50 i
40— 8
3 6
0 anmnns=
0

!
CHy CHe CHy CHy Gy
v Y 2 55

{00
30HA HE QTRHACHILEHHBX KOAAEKTOPO!
- -
- -
- -
0 e

Pre. 29. Hanerra
QUIOMIHEX KO3(PIMLIMEOHTOB
(TPK) mils KaMEHHOYTONB-
HHX OTJIORSHUH MECTODOX-
nenna Tenrus (GypeHue
Ha WEP): H

TDaHNYHHX 3HAUeRHI

QUORIHHX KOBEPULMSH~
TOB. an




Tme. 30. OmpemeJieHme Xa-
pPaKTepa HACHWGHWA IIACTa C
HACNOJH30BaHMEeM 0a30BOI'0 Tpe-
YTOJIbHAKA .

llpamep. lano Cp = 6,5%,
Cy = 0,3%, Cy = 0,1%, Cy =
= 0,02%.

Peusnne : IZCp.n=6,92%;

Co/ZCp ;= 0,04;

Cs/igcp.n = (,014;

Cy/ZC, = 0,008

BHBOX: KOJUIBKTOD - I'as0-
HOCHHH, ILUIACT ~ NMPORAYKTHBHHH.

Ha xoopmaHATHOR ceTKe CTPONTCA TDEYI'OJLHMK (VIOMIHHX KO3OHIM-
LIMEeHTOB OyTeM IPOBONeHMA JHUHAK, COOTBETCTBYMMNEX 3HAUEHUAM
ned

ned nad
C2H6/,;§ Cp.n H CaHs/,g;'Cp.n; Callre/ .5: Cp.n IO TpeM KOODIMHAT-

HHM OCSIM, PAacCHOJOXKSHHHM 0N YTJIOM 120° ciipaBa HaJeBo. [locje mMo-
CTDOGHAA TPOYTOJNLHAKA COSIMHANTCS YIVIH Ga30BOTO ¥ IOJYYEHHOTO
TpeyroabHnka. Touka NepecevyeHMA Tpex JuMHAA o603HavaeTcsa IOPAN—~
KOBHM HOMepoM aHaam3a. Cymva yTJIeBOINODORHHX I'a30B CHIQNHBAOTCH
M3 CyMMH MeTaHa, 3TaHa, IpomaHa m dyTaHda.

Ecaiv pepumMHa OOCTPOSHHOTO TPEYTOJBHUKA CMOTDMT BHM3 - KOJ-—
JeKTop HedreHacHmeHHHH, ecyM BBEpPX - rasoHacHmelHui. [omand
TpPeyTOJBHMKA IO3BOJAET CYIMTH O T'a3oBoM daxrTope miacra. bBoapmo#
TPeyTONBHMK C BepmmHO#, cMoTpamed BBepX, CBHISTENBCTBYET O UHCTO
Tas30Boit 3ajexy, a GONBMOR TPEYTOJEBHMK C BEPIMHON BHM3 - WACTO
HedTaHOk 3anexu,

Ecam TouKa HepecedyeHMd TpeX JuHME nomazaeT B o0JaacThk S,
IIACT NpeACTaBNdeT NPOMHIUISHHYD 3HaWIMOCTh, ©CJAX He nomagaeT -
W1acT HeNpOINYKTHBHHIA.

llpn He3HAWATENBHOM 00BheMe (PaKTHYECKOI'0 maTepmaJa IO paHee
NMpoGyPeHHHM Ha IWIOMANM CKBaXyMHAM C IOMONMBH TPeXKOoOpIMHATHO# muar-
paMMH MORHO CYNMTH TOJIBKO O XapakTepe HacCHUeHAs KojulekTopa (HedTs,
ras). BEcam no nmanerxkam PAI' m TOK mnacT knaccmuuppyercs Kak Heg—
Tera30HaCHLEHHH, DACCUYMTHBAETCA BeJMUNHA I}, KOTOpas CpaBHABa-
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eTcqd ¢ IpaHAyHO¥ 1A HedTe- U I'a30HOCHHX ILISCTOB HaHHOT'C pailona.
Tax kak F, 3aBHCHT B OCHOBHOM OT IDUBENEHHHX I'a30IOKa3aHuil, Be-
JIAIRHA Koiopux naMennercd B umpoxux mpemesnax (0,05 mo 20 m Bume),
NIpA OLEHKEe XapaKTepa HACHIIEHHA IUIAac7Ta HEOOXOIMMO KCIOJH30BaTh
nHfopMalmo o Ipyrum MerTomam: no JDA, rasomeTpmn miama, ®JK-aHa-

JRn3y B IP.

OcoGeHHOCTH TIPOBENEHMs I'a30BOT'0 KapOTaxa
npu CyPeHMM CKBAXEH C IDUMEHOHHEM M3BECTKOBO-CHTYMHHX
pactBopos (UEP)

Ilpy raz30BOoM KapoTaxe CKBa®xMH, OypAIMXCH C NpumeHerueM MEP,
HEOOXOZMMO NPHUMEHATH REJIOCHHE Jera3aTopH C IPOGJieHNMeM NOTOKa M
fIPOM3BOINMTH MX TEDHONMYECKYD KaJMOPOBKY IO METOIMKE, U3JI0XeHHOR
8 mompasmetie 6.2. Jlera3aTop KanmOpyeTcs TONBKO HA MeTaH, 3TaH,
mpomaH ¥ ux cymMy. TepMoBakyymHas nerasaums IpoS CypoBOT'O pPacTBO=
pa MpOW3BOIATCA HPH TemlepaType 85°, max kax mpH TemiepaType BH-
me 85°C (puc. 3I, a) comepmanme CH,, CoHg ¥ C,Hy yBenmumpaer
HO3HAWMTEJBHO MO CPaBHEHMD ¢ \CzHg, WNC4Hpg ¥ Cghyo.

3BECTKOBO~OHTYMHHE DacTBOPH 0GJanapnT BHCOKOH COpOIMOHHOH
CIIOCOGHOCTBR K YIVIEBOJOPOINHHM rasaM. /3 IpaduxoB n3MeHeHMsA I'a3o-

By CH, ¢

AVHHCTHR
PACTBOP

CHe
CsHy

nCaHeo
iC4Ho
shp

D 60 80 WoLC B30 30 ¢

Puc. 3I. VameHeHue Ia30HACHUEHHOCTH GYpPOBOI'O
pacTBOpa MDA PA3JMYHHX DEXMMAX NeTa3alliH.

{-
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HACHIIEHHOCTY ¢, B 34BMCHMOCTM OT BpemeH# Y ecrecTBeHHO! Ierasa-
UEA W3BECTKOBO-OMTYMHorO ( = 2,1 r/cM®, b = 48 c) u TuMHBRCTOTO
(¥ = 1,14 r/em®, Y = 40 ¢) pacTsopos (pmc. 3I, 6) BmmHO, wro
CHUROHNE T'a30HaCHmeHHOCTH JEP NpOMCXOIMT B HOCKOMBKO Da3 MeIjeH-
Hee, ueM IVIMHECTOro. [lo3YoMy eclm BPOMA HNBMRSHUA pacTBOpa 07
YCThA CKBamiHH IO SyDOBHX HACOCOB COCTaBJAeT He Gojee IS mun,
rcyM.Bx OmIpeneldeTCsa C UCHOJbL30BaHUEM rcym.sﬂx } NOIPaBOYHOTO
KO3QQUIMeHTE (§, YUMTHBALWETO eCTOCTBEHHYH Aerasammb MEP 1pu rsu-
ROHHV €TI0 1O ReJIOCHOH CHCTeMe ¥ B IIPHEeMHOH eMKOCTH,

I1(‘.yM.13)( = rcyM.BhDC‘ (28)

lpu Gypexan Ha MEP ¢ mioTHocTBO 1,8-2,1 r/cM®, BA3KOCTHW
40-60 ¢ ¥ Ta30HACHWEHHOCTED 2,5-4,5 cM°/a 3Hawenme § = 0,9070,92.
Ecar cpoiicTBa pacTBOpa OTJMYBNTCA OT BHUWEYKABAHHHX, KOBOMIMEHT (
ONpeNeNALTCA OMHTHHM IyTeM. [ng 3TOTO 0TdMpanTcA 3-5 Opod pacTBO--
Da Ha BHXOIE M3 CKBAXMHH [PY Da’NIHOM rasocomepxanmy MEP m we-
pe3 IS MmMH Ha BXOIE B CKBazyHy. CTpOMTCS T'PadnKk 3&BACHMOCTH
rcyM.BX = f(roym.aux) I B JanbHefeM A KaMIoI'o KOHKPETHOTO
3HaYeHUA rcyM.Bux 00 Tpadwky onpereasoT FCYM.BX A pacCYMTHBA~
eTcA CpenHee 3HaUeHMe kosppmmeHra (p @ o gopmyae (28) ompene-
JIA8TCA BeJAYRHA IEyM.Bx' PesyapTaTH PA30BOI0 KapOTaXa HHTeplpe-
TUPYOTCA B Cuenyvuedl nocasnoBaTeNBHOCTH:

- BHOSLINTCA MMOJOKATEJNBHHS Ia30BHE QHOMAJIMA HA KpUBOR TCYM'
33PSTECTDUPOBAHHORX HEIPEpHBHO B QYHKUMM BPEMEH .

~ BHACHAETCA NPUpofa I'a30BHX aHoMaJii,

~ Op¥ HaJMYMA aHOMAJMH, BHIBAHHOH! MOCTYIUIEHMEeM rasa W3
BCKPHTOT'O I1acTa, pacCcUuTHRANTCA QIOMIHHE KO3GPANMEHTH CH4/C2H6,
CHy/Cog + CoHg/C, Hg, CHy/CHg, Ciy/Chiyg  naHHHe HanocATCA Ha
naneTky QUIOATHEX Koa@dmipentoB (I'EK);

~ paccuiTHBAeTCA BeJMUYMHA OCTATOYHOI'0 KAXKYWETOCHs I'a30Conep—
xanua F, no gopmyne (22), npuyem cymma YBI' paccumTHBAeTCs IO
TpPOM KOMIIOHSHTAM: MOTAHy, BTaHy, IIPOHARY;

~ MOJIyYeHHHe 3HAUYeRWA E} 7 QUUIONIHHX KO3MMLMEHTOB CpPaBHHBAKT
¢ TPAHMYHHMX IVIA NaHHOT'O pa#oHA M OLEHUBAKNT XapakTep HACHIEHWUA
KOJUIEKTOPA.

Tazoeufi kapoTax B Npolecce OypeHMA UMes? DAR OTpaHuyeHMi.
Bumenenune HefreT'a30HACHEGHHEX KOMNGKTOPOB HEBOJMOKHO, €CJIH, BO-
nepBuX, B OYPOBOil PACTBOD BBOIMICA HOZeTasnupoBaHHas HedTh (>I0%
0T 06weTo o0neMa CYPOBOTO PACTBODA); BO-BTOPHX, HAGMONAGTCA Ka-
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TacTpodHISCKOe WM IIOJHOS NOIJomeRHe CypoBOTO pacTBOpA.

SHReJeHne HedTera30HaCHMEHHHX KOJIEKTOPOB 3aTPYIHEOHO MDH
CHeNyOIMX CATYaLWAX: 1) THIPOCTATHYSCKOE IARJIGHWE 3HATMTEJBHO
Opessmaer mwiacroBoe (=>30%); 2) MomHOCTE mlacta mana (< I M) &
MexXaHHueckad CKOpocTh OypeHns Huzka (<1 M/¥); 3) mpoMcXOmMT
NocTyIUIeHNe Ta3a M3 BHEEJNeXAmuX IIacToB; 4) OpE ILIOXOR OUHMCTHe
! merasanmy CypOBOT'O pacTBOpa.

llpy Hasmumy BuIENepPeIUCHAEHHHX (ARTOPOB HEOCXOIMMO IIPOBOIAATH
JOHOJHATENBHHE KOMILIOKC HMCCJEeROBaHM# ¥ Ia30BHi KapoTax Ilocae
Gypenusa. Ipm ra30BOM KapoTaxke Inocje CypeHHMA DPermCcTpRpyeTcs He-
TOpepHBHO B (yHKIMM BpeMeHm cymmapHoe cojepxanme YH[' B ra3oBo3-
IyuHo# cmecM, a B MHTepBaJaX IMOBHEEHHHX I'a30M0KA33HMH NDOBOIATCA
KOMIOHEHTHHY aHaun3 cMecH. OCHOBHAA TPYJHOCTL NpPH IIPOBENEHUHA
TeKn 3aKNP43eTCA B BHOODS OITHMaJBbHOI'O BDPEMEHM IPOCTOA CKBaXUHH
Ges IMpKyJAsimy GypoBOTO pacTBopa. ITO BpPeMA 3aBHCAT TVIABHHM 00—
pasoM OT BeJUUMHH nudpepeHIMaJEHOTO HaBJCHAA B CHCTEMe "CKBAKMHa-
macT" ¥ Kojednerca B mpegedax oT 2-3 mo I0-I2 w u Goaee. I[IpoBo-
mpTess eK; B Tedenste -2 CyT HOCJe BCKDHTAA MEPCHOKTABHHX OTJIO-
®eHult, NMOKa 3S0HA NIPOHHKHOBEHMA (mMibTpaTa OypPOBOIO pacTBopa He
IIOCTHIVIA GOJBIMX pasMepoB. I[IPONONXATEJBHOCTE Kapotaxa IOJLRHA
OuTs B 1,5 pasa doubite pacIeTHOT'O BpEMEHM TOJHOTO LUMKJIA LMPKY—
Jsanne OypoBOT'O PACTBOpa. lIpM [OJHOM LIAKJE LMPKYJAALME OoJoTameHHHe
yTUIeBOLOPONaM MHTepBaJH Ha KpHBOX rcyM QHMKCAPYRTCA OBQRIOH CHM-
MEeTDHYHO TUyOmHe 3a00f — INA 3aTPYOHOTO M BHYTDUTPYOHOTO IpO-
¢cTpaHcTBa. lIpM NPHBA3Ke PA30BHX aHOMaJMA K IVIyOMHE HeOOXOIHMO
YJYATHBATE MX CMelienHe 33 CUeT BHTECHeHMA CYPOBOTO pacTBopa M3
CKBaXAHH NDH CIycKe OYPMIBHOT'O MHCTDYMEHTA: 4YeM BHIE OT 3aldof
CKBaXBHH DACIOJOXEeH razoOoTIAlouM# MCTOYHMK, TeM CMemeHue OyneT
Goasme {puc. 32).

MxrepnpeTaima PsKn 3aKJ0Y3eTCA B BHABISHUM HedTeIraz0HOCHHX
ILIacTOB MO 3afMKCAPOBAHHHM TA30BHM AHOMalUAM, ONPeNeJeHRH Xapak-—
Tepa HacCHIEHMS TUIACTOB M IVIyOMHH 3a/eraHusa BX. O HaJuum|m Wig o7-
CYTCTBAN TEDCIEKTMBHHX (WACTOB CYIAT N0 U3MEHSHUIS KPHBOH PC
HOCTPOEGHHO! B YHKIMM BpeMmeHM. Ecjm 3HAUeHMe P cym B 1,5 n Gonee
pasa NpeBHllaeT PoHOBHe, 3TO CBANETENBCTBYyeT O Haluuud B paspese
TLIAaCTOB-KOJLIGKTOPOB. XapaxkTep HaCHUleHMA yTJIeBOZODOIHOK 3ajexy
OTIPeNIeJIANT MO DPe3YAbTaTaM KOMIIOHEHTHOTO arajmsa YEB[ ¢ IoMowsp
nanetox PAI' u I'9K,

llpoBeneHMe I'a30BOTO KApOTaxa Iocje OYPEHMsA HeBO3MOXHO B
CRONYPUMX CJyYasx: I) miacToBoe IaBJieRMe IIPEBHIAET I'MIPOCTATA~
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uTu'n Puc. 32. Bumesernme Befrera-
30HOCHHX [UIACTOB O peSyJAbTaTam
Tshn:

10 1 - mamenenye To, OypoBOTO
pacreopa #3 3aTPYOHOTO IPOCTPaH--

F?O CTBa; 2 — TORe U3 BHYTPHTPYGHO-

{ TO IpocTpaHcTBa; 3 ~ (akTHuec--

3 KO0 pacHoJIOXEeHAe AHOMAJEHH
30H [0 CTBOJIy CKBaXmHH.

EO

fSO YeCKoe, B pesyJbTaTe 4ero Iac-
TOBH{ fuuoyn M3 IiacTa HenpepHB-—

H80 HO HOCTYNIZ8T B CKBGXMHY M pac-—
NPOCTPaHAETCH BBEPX ¥ BHM3 N0

- 70 CTBOJY; 2) I'REPOCTaTHYIeCcKOs
IABJIeHHe 3HAWATEJBHO IpeBHmAe?

- 80 : IWIacTOBOS, BCJGICTBHE Yero mud-

. ¢y3us YBI' B CKBaXWHy OUYEHb Ma-~

aa.

Jandue mo pesyabrTaTaM IEKG '] PaKn 33HOCATCA B XypHaJl I'eoJIo--
TO-TOXHONOTAYECKUX MCCASIOBaHMA, eXeCyTOYHYN CBOIKY X Ha CBOXHYW
IMarpaMMy TEOJOTHUSCKHX MCCJaefOBAHA! MM HA CBOIHYR HUarpamMmy
TasoBOI'0 RapoTaxa (npmioxeHde 8).

Viamepenye IJIOTHOCTH, BASKOCTH A BOJOOTIAUH
8ypoBOT0 pacTBOpa

Tlpomsponnrcs He pexe I pasa B cmeHy (8 4), a Takke mpm
yBeJaudeHHE Tasomoxasaum#t (B I,5 M Conee pasa), ODUIHAKAX IIPOSAB~
JleHAA, O00aBKaX XWMWYSCKUX peaT'@HTOB, BOIH ¥ HEQTH.

norHOCTE CYpPOBOTO PACTBODPA OllpenesAeTcA C IIOMOWBK PHYEK—
HHX BECOB WM apeoMeTpoB THma AI' cOTVIacHO NMpWIATaeMHX K HUM MH~
CTPYKUME IO SKCILIyaTalmn.

YesoBHas BASKOCTH, XapakTepmaybuad I'UADABIMYECKOS CONPOTHB-
Jieqge CypoBOTO DacTBOpa [POKAYMBAHMI, H3MEpPAETCI C NOMOWBK CTaH-
JAapTHOTO TOJeBOoI'c BHCKO3MMeTpa Tuma CIIB mo npunaraeMoil k npacopy
RHCTPYKIIAHK.

BopooThaua, XapakTepm3ynuas obeM gmibrTpata (cM® ), orgesmB-
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merocs OoT OYypoBOrO pacTBopa 3a 30 MWMH NpM NpONYyCKaHWA DACTBODa
yepes OymMakHul QUiIbTD ImameTpoMm 75 MM, E3MepAeTCA ¢ INOMOWBD HpH-
dopa BM~-6 corviacHO npmiaraeMo# ¥ Npuoopy RRCTDYKIMA.

MsmepeHHHe 3HAYSHAS IUIOTHOCTH, BA3KOCTH M BOIOOTIAWM 3aHO-
CATCA B XyDHAaJ I'60JIOrO—-TeXHOJOIXISCKAX MCCISNOBaHMY, eReCyTOUHYD
CBOZKY X Ha CBOIHHE IMarDaMMH.

AHasm3 Ta30BO}t asn IWIacTOBOTO (uioMIa

IltacToBHEe NPOGH, OTOOPaHHHE IVIyOMHHHMA IPOGOOTGOpPHAKAMA,
pa3repMeTM3UPYNTCA Ha yCThe CKBAXMHH IJIA gHaumsza B craHimMu I'TH
WM HOCTABNAOTCSA B CTALMOHADHHe JadopaTOpMM TeppuTopEalbHHX HUIM,
LiHllos.

PasrepmeTnsaimsa npoGooTOOPHMKA HA CKBaXiHe NPOM3BOIMTCA C
NMOWBI0 NOPTATMBHO! yCTAHOBKHA IO MeTOIMKe, M3JIOROHHOR B
Pl 39-0147716-5I2-85 "TexXHOJOTHA MCCJENOBAHMA TYCOKHX Da3BeNOY-—
HHX CKBa&XMH HCIHTATeJAMM Ha TpylaXx ¢ IpHMEHOHHeM HOBHX TOXHHMYeC—
Kux cpemcrs "Tuyouna" (BHMHegTempomreodmzura, 1986). MouyueHHHH
Ta3 NogBepraeTcAd XpoMmaTorpaf®uecKoMy aHaamsy Ha comepmanae JBI
OT MeTaHa IO I'eKCaHa BRIOMMTENBHO. Ecam B pesyapraTe meraszaumnu
nepBoit KamepH NMPOCOOTGODHAKA YCTAHOBIEHO, UYTO CKBagxyMHHAA Ipoda
OpemncTaBiAeT cofoff Hedrs (WM cmeck HedTH ¢ Bomo#, rme HedTh coc—
rapageT 30% ¥ Gojsee mo o0meMy), TO HpoGy B NOCJGLYONMX Kamepax
IIPOGOOTOGOPHAKA HBOGXOIMMO JOCTABATEH B JadopaTopum Il HPOBEIEeHMSA
TIONIHOTO (PU3AKO-XAMMYECKOI'0 SHANN3A.

MaTepnperaiMsa JaHHHX aHaJM3a I'a30Boft ¢asH ILacToBOTO (umnna
NO3BOJIAET CHEJATh 3aKJNYSHME O XapakTepe HACHmeHma mwracta (ecum
HOT MpAMHX IPM3HAKOB Hannwusd Hedrm). IIpM »TOM MCIOJIB3YOTCH NANeT-
xm PAT, T9K n cooTHomeHus xoagdmimentos CoHg/CHy n nC4H1o/LC4H10
Ing IMCTO r'a30BHX 3asiexelt xoa@MMEeHTH DaBHH COOTBOTCTBOHHO 3-6
¥ 2, INg HeprAHWX - I ¥ 2, WA BOINOHOCHHX - 3 ¥ I,

6.3, JONOMHMTENIBEHHE KOMILIEKC MCCJeLOBaHMi

TepmomeTpHs CypoBOTO pacTBOPA

MeTon OoCHOBaH Ha M3MEpeHUM TeMIepaTypH CYDOBOT'O pacrBopa
Ha BXOIe M BHXOIS CKBaxvH. I[pMMEHAeTcCs I8 BHIEJSHWA B paspese
KOJLIEKTOPOB M 30H aHOMAJBHO-BHCOKMX naBjieHn#.
@n3MYecKan CymHOCTh MeToIa 3axIKpdaeTcd B TOM, YTO Dasiud-
HHe THIH HODOX, a Takke MUHEepajH, cJarapmpe CKeJeT IOPOMOH, ®
93



QubnIH, HaCHUADIME €€, MMODT HeONHMHAKOBYD TeILIONPOBORHOCTS,BCASI~
CTBHe 4eTro IpW BCKPHTHN CKBaxmHOR KosutexkTopa mim 30HH ABII Tem
mepaTypa pacTBOPA HA BHXOMNE M3MEHASTCH.

TemiepaTypa A3MEpAETCA HONPEPHBHO B (yHKIMA BPEMEHM WA
TUIySHHH BO BpeMA IMPKynALMA CypoBOTO pacTBODA HA BHXOIS ¥ BXOME
A3 CKBAXMHH C MOMOWBO N3TUMKOB TEMIepaTypH: Ha BHXOmE ~ B ®eJol-
Holt cECTeMe mepern Iera3aTOpPOM,BO3MOXRHO CVIMM® K YCTBR CKBAXKHH,

Ha BXONEe - B NPAEMHOX SMKOCTH BO3JIe BCACHBAKNMEIO NaTpydka Oypo~
BHX HACoCoB,
Yoepes I M NpoxONK¥ PacCUMTHBAWTCA BeJWUMHA Ru{PepeHImab—-
HOIt TeMIepaTypH
AT = To e = Tay om? (29)
~ TemnepaTypa MNOCTyflawimel'o B CKBAKMHY CypoBOTO pact-
BOPa C y4eTOM BPeMeHM 0TCTaBaHua (yCThe CKBAXHHH-~
saboti-yctre), °C,

X BeAMYPHA T'PAlHeHTa M3MOHEeHMA TemlIepaTypH OYpoBOTO pacrBopa

C IyyOrHoit

TR Tox.on

I'p = THBH_X - T(H_I)Bux, (30)
by - TOMIOPATYPA BHXOLAUETO 43 CKBANAF GypoBOTO pacTBOpa
HX  ha mayocase H (w), °C;

Tl - TeMIeparypa BHXONANEI'0 K3 CKBaXMHH OYypPOBOTO
(4=-1) 5y

e T

pactsopa Ha Taydmue H-I (M), °C.

B macmrade, NPHHATOM HA CBOZHOR ImarpamMe TeOJOTHYSCKMX ¥C~
OI9IOBAHAK, CTPOATCA IpadUKA U3MeHeHHs TBHX‘ AT n T ¢ rayomeHo#
C y4eTOM BpeMeHM oTcTaBaHMA (3adoff ckBamMsM ~ yCThe), omlpenesse~
moro 1o gopmyne (I5). Tak kak Temnepartypa GypoBoTO pacTBOpa 3a-
BHCHT 0T LEJIOI0 pANd TEXHOAOTRYSCKAX (PaKTOpOB: pacxoma GypoBOTO
pacTeopa, HOGABOK XHMDEATSHTOB, TEXHMUSCKOT'O COCTOAHMA CTBOJA
CKBaX®HH M IPYyTMX, - [Ipd MHTEpOpeTauMm Noaydaemoff TepmorpamMMu
HEOCXONMMO  YIMTHBATH KX M3MEHEHNe ¥ OTMeUaTh Ha KPHBHX Taux’
AT » Pp napamMeTpH CypoBOI'O pacTBopPa, NOSaBKM XAMpEarseHTOB,
CNyCKO~TIOXLOMHHE ONODAUAM ¥ HADSUMBAHMO OYPWIBHOTO HHCTPYMEHTA
{Hauano-OKOHYAHEE), pacxon OypOBOT'O pacTsopa. TOUKM, MOKA3HBAN~
M6 34BHCAMOCTH TeMIICpaTYpPH NPOMHBOYHOU XMAKOCTH OT BDEMEHR H
TUyCHHE, OOBLEIMHANTCA B TPYININ [0 UHTEDPBANy KaxIoro LOJIGJASHHUS,
OpAYeM B8pXHME TOYKM, COOTBOTCTBYIUME HOYCTAHOBABUWEMYCH TEILIOBO~
My pOXMMY, He yWMTHBawTCA. [JO TOYKaM, COOTBOTCTBYWUMM yCTAHOBHB~
WeMycA TOIUIOBOMYy DOXEMy C yJYSTOM BPEMSHX OTCTaBaHAA, CTPOHTCA
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rpad®K M3MOHEHHS TeMnepaTypH GYypoBOTO DaCcTBOpa ¢ IyyomHo#, mocne
4ero B MRTepBajaX NoJOneHk#t, XapakTepasyoIMXcsS OLMHAKOBHM YIVIOM
HAKJIOHA, IIPOBOIAT OCPEIHIDIMS JMHMA ¥ DACCYRTHBANT T'DANEEHT H3—
MEHEHMA TeMIepaTYpPH OYpOBOT'O PAcTBOpPA HA OTISJBHHX YYACTKaxX pas-
pesa. Lna Buneserus 30H ABI rpafnk 3MeHeHAS TEMNepaTypH CTpo-~
BTcA B Macurade 1:2000. Iipw peskom mameHenms Ty ., BT n I‘p BH~
ACHAETCS INDHYAHA 2HOMAJLUHM,

HauGosee BepogTHO! NIpHURHOM NOABIEHMA OTPHUATEJBHHX aHoMa-
Jr# SBIAETCA BCKPHTHE I'aso- WK HedTeHaCHUEHHOTO KOJUIBKTOpa C
BHCOKMM I'a30BHM ($axTOPOM WIH BHXON a3DEPOBaHHHX MOpuuE Oyposoro
pacTBopa. llONOXKMTEJBERE aHOMANRE OCHUHO OHBANT OCYCJIOBJEHH BCKDH-
TREeM HedTeHACHIEeHHOTO KOJLIEKTODA, BCKPHTHEM 30HH S8HOMAJIBHO-BHCO-
KAX TOPOBHX IABJIEHME, LOGaBKaMM B OypoBo# D&CTBOD XMMHYECKEX
DPEaTrsHTOB.

Jlp® BCKDHTMM KOJIEKTOpa KPOBJA IL1acTa OTMEYaeTCsd HOBHIEeHAEM
WIE TOHWKEeHUEeM Tsux' AT n I'p, a IOLOmBAa ILIACTA — BX MAKCEMAJb~
HHMZ 3HaYeRAAMMA.

VHPOPMATABHOCTE TeDMOMETDHE DE3KO CHERAeTCA OpE dacThx ClIO
{nporONXATENBHOCTE KARIOTO LOJGJeHMA < 2-3 4), NOGaBKaX B OOJIB-
MOM KOJMYeCTBe B Ipolecce CYPeHHEA XMMpeareHTOB M BOIH, NDH 3HAYR-
TeJbHHX HM3MEHEHMWAX pacxona OypOBOTO DacTBOpa H NMOTVIOMEHHAX.

PeaucruBAMeTDEA GYPOBOTO pPacTBOpA

MeTon OCHOBAH Ha W3MEpeHWM YIESJABHOTO BJEKTDPUYECKOI'0 COIpo-~
THBICHHA P . UPOMHBOYHON MUAKOCTHA Ha BXONS M BHXOZE M3 CKBAXHHH.
B xayecTBe JONOJHHUTEJBHOTO IPHMEHSeTCH IIpH BHISJIOHMH KOJUIEKTODOB
7 OlieHKe X3paKTepa EX HAacHmeH#A. MaMeHeHme CONDOTMBJICGHMSA INPOMH-
BOYHO# EMIKOCTA NPOMCXOIMT IPH BCKPHTHMA KOJUJIERTOpPa ¥ HOCTYILIGHHH
B Hero LIacTOBOTO quuonza.

Vamepenne Q. NPOBOIMTCA HENPEPHBHO MM IMCKDPETHO B (YHKIHR
BPEMeHM WX IVIYOMHH B TNpOlleCCe LMPKYJALMM TTPOMHBOYRON XKUIKOCTH
Ha BHXOIE® M3 CKBAXMHH. [IpMBA3KA KPHBOi P _ K MCTRHHHM IJIyORHAM
TIpOA3BOJUTCA C YyYETOM BPEMEHN o'rc'raBaHm.nI‘pamx MsMeHEeHMA P
cTpouTca B MacmTade, NPRHATOM Ha CBOIMHX ImarpamMax I'TH.

[IpE A3MEHEHMH YIEJNBHOTO 3JEKTPAYECKOTO cOmpoTHBIeHMs (Gozes
4eM Ha 1/3) 00 cpaBHeHMO ¢ QOHOBHMHA 3HAYGHAAMHA BHACHAETCHA NDAYRHA.

HanGosiee BepOSTHHE NPHIMHH [OARIEHAA OTPMUATENIHHHX aHoMadi
(ymensmeHne P 7O CDaBHEHM C QOHOBHME 3HAYOHAAMA) :
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- IPOXORISHMO KOJLNOKTOpA, HACHmMEHHOI'O Bozol;
- Da3’0ypUBAHUS COJEHOCHHX OTJOXeHMit;
- NOGaBKE B OypoBOf#f pacTBOD XMMpeareHTOB, COIOpRamgX B CBO-

eM cOoCTaBe CoJt H

mesown;

~ NoGaBk# B OypoBO#t pacTBOp COJIGHOR BOXH.

HauGoJsiee BEpOATHHE NPUYMHH MOABJIGHWA NOJORATENBHHX aHoOMAJHMH
(yBeanuenue P, TO CPABHEHMD C GOHOBHMA BHAYOHAAMHA) &

~ TIPOXOXfenne HedTera3oHACHMEHHOTO KOJUIGKTODa;

~ Haauue B OypOBOM pacTBODe NaueKk BOBNYXa;

1

noGaBKM B GypoBOit pacTBOD XMMpEaTSHTOB;

~ IoGasky B OypoBoif pacTBOD HeJTH.

ToBumeHHNS WM NOHMKEHHHE 3HAWSHAT P OyIyT OPUYPOUEHH K
HeTeTra30HACHIIGHHEM W BONOHOCHHM KOJUIEKTODaM. KDORIA ROLIGKTO-
pa OTMBYaeTCA HAYAJIOM DeTHCTDAUMK aHoMaM# (. B QyHKIWM HC~
THHHHX TAYORH,T.6. C YUeTOM Bpemewyt orcraBamui t .. lozomsa
KOJUIEKTOPA OTMEYAeTCA MaKCHMANbHuM: sHawesmavu P, (puc. 33).

KOAREKTOP AHOMARUS TIPUTORA HedrerasoHacHu@HHRI
-05 0405 AQae 0 2 4 PnOMM  XOZIEKTOD He BHENAETCH
825 o KpHBOE P B CSIyIX
caydaax: I) rumpocTaTmMusc-
916; KO€ NaBleHye 3HaWITEJBHO
o1 NpeBHUAST IIAacTOBoe (Ha
e ] -y 30% n Gonee); 2) Gyposoit
923 pacTBOD COTEPRAT GOJIBOE
%9 ] . KOJIMYeCTBO HePTARHX NoCa-
w! BOX; 3) GypeHue BeueTcs
tor Ha a3DPMPOBAHHHX OyPOBHX
- pactBopax; 4) HalnonaeT-
¢ KaracTpodHueckroe WIHA
9321
03] Puc. 33. Bumenenue
KOJIGKTOpA 1O M3MeHEeHMO
S VHSTbHOTO  3JEKTPHISCKO—
9354 T'0 COIPOTURJICHHST ¥ PacXoe
L/_ S“L N na OypoBOI'0 pacTBOpa.
HM t,c te



ToJHOEe NOTJOmMeHWe OypOBOr'e pacTeopa; 5) B 6ypoBo#t pacTBOp BBOXe-
Ha HedTs (> I0%) mam OypeHMe BeneTCA HA HOHTOOMYIBCUOHHOM PACT—
BOpE.,

Bunenerne HedreTa30HACHUIEHHOTO HOJUIERTODa IO KprBOiH Pu
3aTPYAHEHO, eciW I) IRAPOCTATHUECKOE LARIEHHS SHAUMTEJBHO NPOBH-
maer mwiacTosoe (>30%); 2) momsocTh Wiacra mMaia (<1 M) 7 Mexa-
HMYECKAA CHOPOCTh Oypedusa Huska (< I m/4); 3) HadmomaeTcs mo-
CTyIIeHRe B OYDOBON pacTBOP HO(THM ¥ I'233 A3 DaHee NIPOCYDPEeHHHX
ILAACTOB.

OueHxa XapakTepa HACHUSHMA KOANEKTOPOB O IaHHHM DPE3UCTHBH-
MOTDHY BO3MOXHA TIDM BCKPHTHY Ta30-, BONO- B HEPTEHOCHHX IWACTOB,
B nocaenneM caydge OLOHKA X8DAKTEpA HACHMOHWS BO3MORH&, 6o
IacToBOe IABIeHMEe Coabme 3ado#HOro, T.e., HalmwiaeTcd NOCTyIUIe-
HME IIACTOROTO (VlMHE B CHBAKMHY.

flpy BCKXPHTHM I'a30- WM BOXOHOCHHX ILIACTOB OGHIHO BOSHUKEKT
TA30BHE ZHOMAJME, KOTODHE B 33BRCHMOCTH 0T BEJAYWMHH ILIACTOBOIO
P, B THEDPOCTATHYACKOTO Prc IaBJeHnEt GuBan? TPeX THIOB (pHCc. 34).

TazoBue apoManny IEepBOI'0 TUIE BOSHEKADY TIDK Prc = Pnn‘ Ha
KpUBOR P OTMeYaeTCA IOBHUEHHE 3HAaYSHME YIEeJBHOTO sJeKTpHYec-
KO0 CONIpPOTHBJISHMS, CBA3aHHOe ¢ MOCTYIVIGHMeM B pacTBOp Tasza 3
pasdyprsaemolt mopozmx {cm. puc. 34, a).

TazoBHe AHOMAJIMM BTOPOTO THMI2 BO3HEKAPLT IIpPH Prc "Pnn' [ipm
BCKDHTHM KOJLIKTODA DETHCTDEpyeTCA OCHUYHAS SHOMANHMA LOIVIOMeHWA,

& 3aTeM C 3aN03LAHMeM Ha BPeMA tOT -~ HEe3HgYATeJNbHAA Ia30Basf aHo-

MaJBA, KOTOpAsi HA KPEBOM Q. OTMEYAeTCS HOCOIBIMM YBOJIMIEHEOM

SJOKTPHUSCKOTO CONPOTEBACHUSA CYPOBOTO pacTsBopa. LpM SHAURTENHHOM

HpeBHIIBHUE TEIPOCTATHYSCKOTO NABAGHMS HAN IVIACTOBHM YBeJueHAe
He HAOIOIaeTCH.

T'a30BHe aHOMaylui TPSTHEro THNA BO3HMKAWT mpu Pr.< P, . lpxn
BCKPHTAM T'a30HACHUEHHOIO KOJIEKTODa DELUCTDAPYOTCH aHOMAIMA [IpH-
TOKa, 4 38TeM C 3aN03IaHMeM HE BpEMA tow ~ Ta30Bas aHOMAJMS He-
OTpaHMYeRHOR NIPONOXKATENbHOCTH, ROTODAA Ha KpUBOK P oT™MedaeTCA
yBOJIMYeHUEM YABNBHOTO JJOKTPHUYSCKOTO CONPOTHBJISHMS COypoBOTO DpacTt-
Bopa. BesmuMHA M3MOHOHAA P CYHeT 3aBMCETH OT MONHOCTH KOJJIEK-
TOpa ¥ BeJHWHH IIACTOBOTO HaBiSHMA. [Ipn BCKDHTHMA BOIOHACHMEHHO~
TO KOJUIeXTOpa yIeJNhHOe COMPOTHBIEHME GypOBOIO pPacTBOpa OyHeT YMEHDb-
WaThCA, BeNNIAHA M3MEHOHMA P B BTOM cayuae OyZer SaBHCETH OT
MOQHOCTH KOJUIBKTODa ¥ CTONeHNM MHHepaIM3allM¥ IL1acToBOY BOIH.

Ha KpHBHX DacXoma M YASJBHOTO SJISKTPHYECKOIO CONPOTHBJEHHS

pL|
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Pac. 34, Xaparrep wamenenns xpusux AQm p
B 38BHCHMOCTH OT BEJMYMHH TACTOBOTO IABAGHUA W
XapaxkTepa HacCHMeHWA KOJJIeTOopa:
a ~ Ta30RACHUeHHHI; § ~ BOINOHACHWEHHHM,

9acTO OTMEYANTCA BO3LYUWHHO aHOMaIM#, 00pasyuiyecs BCISACTBAE
HaKOIUISHUA BO3NyXa B "xBajpaTe” X BepxHe#t uactT CypwAbHHX TpPYyS
BO BpeMmd HapalBaH®I MHCTDPYMEHTa. BO3RYWHAN aHOMAJMSA DeTMCTPU-
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pyercs Ha kpusux ( P © ovcraBanMeM Ha BDeMT, DABHOS BDOMEHH
NPOXOXIEHNUA BO3LYUHO! [AYKM OT YCTHA CKBAEMHH IO €e 3a0od ¥ 00—
paTHo.

Tpagux MsMeHORMA YHEJBROTO 3JSKTPHIOCKOI'0 CONpOTHBJISHAA
CTPOUTCA B NMPUHATOM Ha CBOXHOH# Zuarpamve MacmTade IVIYOHH ¥ mpu-
JaraeTCa K CBOIHO# nuarpamve IeoJOTRYECKHX HCCISHOBaHM,

7. KOMILEKC MCCHESOBAHVY W M3MEPEHAA
C HCIONB30BAIVEM IAPAMETPOB BYPEHVA

Ilpn nposenesuu I'TY npuMeHseTcs MUPOKKE KOMILIGKC M3MepeHmit
TOXHOJOTHYSCKUX TapamMeTpoB, B KauecTBE OCHOBHHX METOLOB IAS
H3YUSHUA TeONIOIMYECKOT0 pa3pesa HCHONbIYNTCA MeXaHMYeCKHA xapo—
Tax ¥ PACXOIOMETpHMA, NOZBOJAGIME M0JydaTh IPAKTHIECKH MIHOBEH-
HY® uRgopMalitio 0 DPasCypMBESMOM Daspese, B KaleCTBE IONOJHATENB~
HHX - CBACHDOBaHWe § BLOPOGKYyCTHUECKRE KapoTax. CxemMa Mccleno-
Banu#l ¢ MCHONB3OBAHWEM TEXHOJOTMVYECKMX NapaMeTpoB LOKa3aHa Ha
puc, 35.

[TAPAMETPbI MPOIECCA BYPEHUA |
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T mréh METOAL IEMS-
UEC ACXOAQ~ AHUE CTHYE
KAPOTAX METPUS CBABHPOB, KA  KAPOIRK

Q U 0DOD,
PE3IYADLT TO&AEH

Puc. 35, Cxema mccaenoBaruii ¢ Memoan30BaHIEOM NADAMETDOB
GypeHnsa, 99




7.1. 0Cs3aTesbHHE MeTOIH
Mexauudecku#t KapoTax

T0L OCHOBAH HA W3MOHEHMM CKODPOCTH Oyperus Min oOpaTHof)
©e BOJHUMHH — [OPONOJKUTENBHOCTE OYypeHMs 38JIaHHOT'O IIOCTOSHHOTO
MHTepBala. [IpE NpOUMX DaBHHX yCJAOBMAX STH MapaMeTpH 3aBHMCAT 0T
JHMTOJOTHYSCKOT'O COCTaBa MOPOL M KOIEKTODCKMX CBOHCTB. MeTon
TIPUMORASTCA A JMTOJOTHIOCKOT'O PacwieHenud pa3pesa, BHAeASHMS
KOJI8KTOPOB H 30H ABIII.

Mexanguecku#t KapoTax DPOBONHTCH IyTeM N3MEPeHMs BpemeHu Oy-
DeHEA 3aLaHHOTO EHTepBana upoxomk# (0,2; 0,5; I,0 M) mwm MexaHm—
yecko#t ckopocrtm uepes 0,5; I,0 M ¢ moMompm NATYHKOB, BXOIAIMX B
KOMIVIOKT I'a30KAPOTAXHHX ¥ I'€0JOTO-TEeXHOJNOIRYSCKHX CTaHUUE.

[IpH IpPOBEIEHWI MOXaHMYOCKOTO KApOTaxka MO MDONOJKHMTENbHOCTH
MPOXOIKM MHTEPBaLa HeOOXOIMMO COCJKNEATE CJeIyones yCJAOBHe: BeJM-
YMHa BHODQHHOTO HHTEpBaJs JNOJXHA KpaTHO (He MeHee 4eM B 5-6 pas)
NIPOBHNAT MAKCHMaJbHO BOZMOXHYD HON&YY MHCTDyMeHTa Ha sadoit (mpm
OTCYTCTBHRH ‘apTOMATa mojaum). B SaBMCHMOCTH OT yCJOBmE GypeHAA
PeKOMOHIYNTCA CJ6IYNIMe MHTEeDPBAJH MPOXOIKM:

YexoBua Syperms w>15 M/ | w< IS m/u %ﬁ?ﬁe apToMaTa
MHTepBaJ NIPOXOXKA, M 1,0 0,5 0,2

MOmHOCTE JMTOAOTHISCKUX DamsHocTed, KOTODHE MORHO BHIENATH
B paspese HA OCHOBO MOXaHWYECKOrO KapoTaxa, NOJKHA KpaTHo (He
MeHee uYeM BIBOe) IpeBHHATH BHODAHHHE MIRTEPBAJ NMPOXOIKM:

TepBaJ NPOXOLK#A, M 1,0 0,5 0,2

MuBuMaJIbHAsT MOWMHOCTE JIATO-
JIOTMYeCKuX pasHocTed, M 2,0 1,0 0,4

MeXaHu9ecKasa CKOPOCTh: OYDOHUA 33BUCHUT  KaK OT CBOMCTB
pasdypuBaeMHX IIODOX, Tak B OT DANA TOXHOJIOTMYECKHX (GaxTopoB (pe-
RMMa OyDOHHMA, NPAMEOHASGMOI'0 CypoBOT'O DACTBOPA, TEXHHYOCKOI'0 COC—
TOSAHNA CTBOJA CKBOXMHH M T.O.), T.6. ABJIASTCA OCOCUEHHHM napa-
MeTDOM, XapaKTepH3ynmuMm IpoLecc paspylleHuds TopHo#t moponu. M3
TOXHOJIOTHYSCKAX PaKTopoB HanCodsllee BJMAHME OKA3HBAKT HaTpy3Ka
Ha NoJI0TO, YacToTa BpameHWUs IoJoTa, pacxon GypoBoTO pacTBopa,

BeJMuMHa IufPepeHIMAaNEHOrO JARJIeHMd B CUCTeMe "CKBaxmHa-IiacT".
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llpr nocToAHHOM pexwMe CypeHMS MEXaHMIeCKas CKOPOCT: OymeT
onpelenaThCAd KPUTHUYECKMM HANDAREHMEM TOPHHX IODPON, KOTOpoe Xa-
pakTepm3ye? (QU3MKO-MeXaHWYeCKMe CBOXCTBA IOPOXL, B TOM YHCIe
IVIOTHOCTE: ¥ TOPACTOCTH.

HauGonbliyMi KpUTHYECKUMY HANDARGHEAMY OTJIMYAKNTCHA MOHOJAT-
HHO KBApUMTH M NOJMMMHEDaJbHHE MaUMaTUYeCKMe NODOIH, M3 OcCanoy-
HHX — H3BOCTHAKH, [POYHOCTE KOTOPHX IIOBHUAGTCA C YBEJMYSHUSM
CTeleHy KpUCTaIN3alMll M OKPEMHeJOCTH. JoJOMATH3AIMA ¥ BHISJIQHM-
BAHWE M3BECTHAKCB, IPMBOLANME K IOABNSHHD BTODUYHON HOPHCTOCTH,
a TaKke TVIMHM3AIMA DPEe3KO CHARAWT MX IIPOYHOCTHHE CBOXCTBA.

KprTHYecKoe HalpsKeHWe NeCcYaHO-ajeBPUTOBHX NOPOL 3aBHCHT OT
CTeNeHy LEMBHTALMM IecYaHOT'c MaTepuasa ¥ eT'0 MMHepaJlbHOI'0 cocTa-
Ba. HamGoJplly MPOYHOCTL EMEKT KBAPLEBHE MOCYAHHKM C KPEMHECTHM
UeMeHTOM, HaMMEHBIYK - HECYAHWKY C TVIMHACTHM UEMOHTOM. [VIHHH,
apTWUIATH, N6CKA OTJMYAKNTCHA HU3KAMA 3HAYGHMAMA KPMTHYECKOI'C Ha-
npaxenns (Tadn. 2I).

Tadnmna 21

TEIIeHb TBEDHOCTH M KPATHUYECKMEe HANDAREHHUA

TOPHHX IIOpOX

CreneHp KpaTadeckoe Ha-
TBEPIOCT TopHne nopomH IpARGHME OT IM-
HamH4g, Har'Dy3KH,
KT/C
YpesBuyali- |096Hs TBepmNe KBADIMTH,NEPHIOTHATH, 1250
HO TBODIHO |MAPOKCEHH,OCHOBHHE H3BEDKSHHHE MODO-| , «onoo
IH,Kpelikue I'DaAHNTOBHE IIOPOIH,KBapre-
BHE TODPPUPH
OueHp Kpenxme oxpemHesHe M MeTaMopdu3oBan-| 2 500
TBEpIHe HHE W3BECTHAKM,IOJOMATH ¥ IIECYaHAKH.
Kpemnkue xeJie3HHE DyIH. JaBH
TBepnue TlecuaHMKk® C M3BECTKOBUCTHM ileMeHTOM, | <00-500
N3BECTHAKA ¥ JOJOMATH , aHTHIDHATH , IIOTH
HHe MepreJu.Kpenkue KOHTJIOMEDATH.
OxpeMHeJiHe IJMHNCTHE CJIAHIH,paspylier-
HHE U3BEDPKEHHHE IODPOIH
CpenHue MecuanMKe ¢ TARRUCTHM LeMeHToM,nopred  50-200
THE W3IBECTHAKY M IOJOMMTH, DAKYIIHIKH.
Konryiomeparu.I'aiHUCTHE CJIQHIH
JloBoapHO  |PHXJIHE NEeCYaHAKM,cUTYATHE ¥ kaBepnos-  I0-50
MATKRE HHE DHXJHEe M3BecTHAKM.IJMHH Ha O0nb-
X IVIyOMHaX ,KaMeHHasg COJIb,THIIC.Kpemn-
KM@ KaMeHHHe YTJIM,aHTDaUUTH
Marxue TyMHE 1pY HeGonbluX IVIyOMHAX 3ajera- 2-10

14-5033

HMs . KaMEHEHe yruM, WOTHHI Jecc

I0I



Ipononxenre Tadn. 21

c KpaT#yeckoe Ha-
TOINOHD T OpAXEeHHE 0T IMHA-—
OpHHE IIOPOIH
TBOpIOCTH MIqHO® Harpysxu,
Kr/c

OueHL [lecyaHHCTHE IVIAHH, [I€CKA IVIKHHC— 0,5 ~2
MATKYO THE, Jece
Cunyude R | Puxine neckd, IJIHBYHH, HaCHIHasg < 0,5
IJIHBYHH 3eMili, DACTHTENbHAA 3emld, JeTKAS

CyTJRHKE, Topd, SostoTre THA TpyHT

Tax xax Ha CKOpPOCTH OYypPeHMd, NOMUMO JHETOJNOTHUSCKOTO COCTaBa
IOPOX, OKA3HBADT BJMAHME DA3H00CPa3HHE TeXHOJIOTAYeCKHe ($aKkTopH,
NOCJIGIHUE HEOGXOIRMO YUMTHBATh, OCOGEHHO NP CYpDeHMM IUyOOKMX
CKBaxuH. g HCRIDYCHHSA BIAMAHMA Ha HaHHHE MOXaHMYECKOI'O KapoTaxa
n3MeHeHHE B pexmme OypeHRA (HATPY3KH HA JNOJIOTO, HaCTOTH BPAUEGHAS
pcTopa, AMameTpa AOVOTA M Ip.) CJenyeT PACCURTHBATH HODMAJIM30BAH~
HY0 MBXaHMUYECKY® CKODOCTH IIDOXOIKH.

Handosiee a¢peKTHBHEM CIOCOCOM HOpMAJH3allid MEeXaHWYeCkod CKO-
POCTH IpA DOTOPHOM GypeHum sBJAeTcA pacye? s ~ SKCIOHEHTH WJIM
napameTpa HPOYHOCTH IOPOIH \N@ . Hocnemumit u3 YKa3aHHHX CHOCOC0B
ACNOVIBSYOTCH LJA BHIGJOHAS KOJLIGKTODOB B KAapOOHATHOM paspese. [ipm
aToM 3Havenme \|@ paccumTHBaeTCH yepe3 Kaxmuil MeTp NPOXOAKA IIO

gopuyaie
Ve = Ve, - F. (31)

llapaMeTtp \l—el , yUuTHBAOUME BRusHAE MAPAMSTDOB pexuMa Gype-
HER, ollpemeideTcA o fopMmyse
\J— 25’4,\",0,5%0,25
Gt = D .-90,25,
THe N - CKODOCTH BPAmEHMR DPOTOpa, 00/MuH;
D - nmaneTp moNOTE, MM.
[apametp F yuMTHBaeT BAMAHMG Ha NIpPOLECC DASPYWEHMA T'OPHOH
NIOPOIH AQPepeHIMaNbHOT'O NABNGHAA Ha 3a60# CKBAXMHH M ONperendger-
cd o gopmyxe

F={+

+ 0,028(7 - 0,001H), (32)

1N+ “!z[mh('fp ~grad Pre)l
Ny BARCY ~grad Py )

THe Ny - QyHxWA BpomeHHd, TPeCyemoro LA BHPABHEBaHMA H@PepeH-
OUaJBHOT'O JNaBJEGRMA,

ny = —L—(a- %\é?-i- ), ecm N >I;
t

(33)
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[0 BHYMCJIGHHHM 3HAYCHMAM @ A KAXNOTO NOVIGJISHHA CTPOHT-

cA TpaurR M3MEHeHWA IapaMeTpa IIPOYHOCTH (63 ydeTa HM3HOCa IOJoTa.

locste OKOHYAHHMA KOJICISHHMA IPOM3BOUMTCA MOMpaBKA HA M3HOC M THIO-

pasMep IOJOTa, M IO CKODPEKTHDOBAHHHM 3HAYGHMAM N@ pACCUMTHBAGT-

cA [OKa3aTelb NMOPHCTOCTH Kg . IJIA ero pacueT™a HCHOJIB3YDTCH SMImM-

pUYecKAe GOPMYJIH, BHBEIGHHHE A NAHHOT'O pailoHa HCCheROBaHRHE HA

OCHOBe OGpaGOTKM CTaTHCTMUecKoro marepuania. Tak, miA HONCONEBHX
KApOOHATHHX OTJIORGHHE MecTOpORUeHMs TeHrus

I

1,2 +(6,15 V8 )@
sl JMTOJIOTHYECKOT0 pacuieHeHnsA paspe3a Ipu GYPEHHH CKBamuH

TYPOMHHHM ¥  DOTODHHM CIIOCOGOM M V1A BHIEJOHHS KOJUIBKTOPOB B
TEPPUT'EHHHX paspe3ax HCIoJb3yeTcs HOHODMAJAM30BaHHaAd MeXaHWIecKasd
CKOPOCTH IPOXOIKHM "¢ MJM NPONOJRATEIBHOCTh Gyperms MHTeppaya i .
B naHHOM ciydae CTpOMTCA I'pafuxk H3MeHeHEda ¥ B Y B macmrae,
OpKHATOM HAa CBOZHOR nyarpammve. Y4eT BJHADIMX PAKTOPOB CBOIMATCA
K TOMy, 9TO De3KMe M3MeHeHus WM Y , coBlIaBuMe Mo SHAKy ¥ DO
BpeMeHM C K3MEHEeHMeM NapaMeTpOB OypeHMd, MCKAKYANTCA K3 pPacCMO-
TpeHus. LIpn A3MeHeHMM CKOpocTH OypeHmsa (> 20%) uepes MeTp Hpo-
XOIKWM PACCUMTHBAETCA OTHOCKTEJbHHE NapameTp CYPAMOCTHR

, ecin  \g, =1I.

(34)

Kg

Ko = —o R
B~
o
nan ' (35)
K S up
5 =
tOH

Trhe ”’np' ¥, ~ MOXAHWYECKAS CROPOCTH MPOXONKA COOTBETCTBEHHO
HCCIekyeMOTO ¥ ONODHOTO ILIACTOB, M/}

p’ t on ~ MPONOMKHTEJNBHOCTD MHTEpBaJA NPOXOLKA COOTBET-
CTBOHHO MCCJIEIYeMOTO M OIODPHOTO IWIACTOB,MAH/M.

B KawecTBe ONOPHOTO IU1acTa BHOWpaeTCA JMTOJOTUYECKM OLHO-

ponHuft, BHUSDRAHHHA 1O MOWHOCTH B IpelieJax MCCIenyeMmo#t Iiomamy

wiacT. Ecym omopHHit mWiacT BHOpaTh HEBO3MORHO, TO B mpomecce Oy-

pPeHUss U6pes KaxIHik MeTD MPOXONKH DacCUMTHBAETCHA YCJIOBHHE koaddm-

LAeHT OypPHUMOCTH

t

I03



b 4

Ky = o,
Key = tna

THe Wp, Wn.q — CPOIHAT MOXaHNYECKAs CKOPOCTH GyDeHMA COOTBOT-
CTBOHHO TEKyWero X MpejHAymero MeTpa MPOXOLKY,M/d;
in,tn.4 - IPONOJKMTENBHOCTE MHTEepBaJia CypeHms COOTBETCTBEH-
HO TEKyMeTo ¥ NpEeHIYWero MeTpa HIPOXOIKM, MUE/M.

UHTepnperalns ITAHHHX MEXAHMYECKOTO KapoTaxa IPOMBBOIMTCH B
caenywme nocjezoBaTENbHOCTH.

I. Ha KpuBHX M3MeHeHUs ¥, t , KB,QEE win Ky BHIeAA0TCA
aHOMaJMiiHHe y4YacTKM. K TakiM OTHOCATCA yYacTKU MHTEpBana, B KOTO-
DHX 3HAYeHHd ¢, t 1 KB usmeHawTed B 1,5 paza u Gosee wam Ipupa~
merme AN@ >0,I.

Peskoe (B 3 m Gosee) yBeJMueHMe MeXaHAYeCKOi#l CKOpocTH Oype-
HUA XapaKTepHO NpH IIPOXOKIEHUA KAPCTOBHX M CHJIBHOKABEPHOBHHX
KapGOHATHHX ILIACTOB. MoryT HadmomaThbca Haxe IIPOBaJH OyPHIBHOTO
MHCTpyMeHTa. Bacoxmmy (B 2 ¥ OoJee) 3HQUEHMAMN  MeXaHMYECKOH
CKOPOCTM XaPaKTEPU3YDTCA TMIPOXMMAYECKKE OCAmKH (32 MCKINYGHUEM
QHTMIPUTOB) , T'MIC, KaMeHHas COJNb M IAPYyTHe, a TAKke IVIMHH C 8HO-
MaJlbHO~BHCOKIMA IIODOBHME IABASHUAMM

2, Ecux npyu yBesMueHMM MEXaHMUYECKO# CKOpOCTHM Hadawnaercs
HoTviomeHe OypOBOTO pacTBopa WX NpofBjieHnme IjacToBoro quuouna,
YTO CBUZETBRBCTBYET O HPOXOMIEHMM IacTa-KOJIeKTopa, Gypenue
IIpeKpanaeT™ca ¥ [IPOM3BONMTCA IIPOMHBKA JNO BHXOLA 3aC0#HHX HOpLMAH
6yposoro pacrsopa ¥ Wama. lp¥ NOINTBEPRISHMM IPUSHAKOB HauMdid
KOJUIEKTOpa 110 IaHHHM aHaamM3a GypOBOTO pacTBopa CypoBoit Gpuraiue
BHIQeTCA PeKOMeHmalmsa Ha oTCOp KepHa wiw Iposeierue MIIT,

3. TocJe OKOHUAHMA NOJIGHEHUA MPOM3BONUTCH AHAJN3 M3MOHEHUA
MEXaHUYECKO# CKOPOCTH C y4YoTOM M3HOcA HOJ0Ta LI NPOCYyDPeHHOTO
HHTEpBaJla ¥ C y4eToM JIATOJOTUM NPOKISHHHX NOPOL M MX KOJIEKTOp-
CKUX cBoiicTB,

4, YTOUHMOTCA JUTOJOTUYECKUE TDAHMIH CMEHH ILIACTOB M IpO-~
IIACTKOB ¥ MHTEDBAJH IOPOX C BHCOKMME KOJJIEKTODCKMMM CBOHCTBAMA.

5, llocse npoBenenna TeofM3MUECKUMX WMCCIENOBAHME M MHTEpIpe-
TaumM pesdysabraToB IVC npousBOIMTCA OKOHYATENBHAA LUDUBH3KA JaH—
HHX MEXaHMYBCKOTO KapoTaxa K paspesy.

lpuMep BHIEVIEHMS KOJJIBKTOPOB 110 MEXRHMUECKOMY KapoTaxy B
TePPUTeHHOM pa3pese NukasaH Ha pHC. 36. Kaxk BUIHO M3 DUCYHKaE,
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........ nc j

5 25 35 45 wn

Puc. 36. Jmrosnorzueckos
pacuwieHeHNe paspesa M BHIeJe-
HI® KOJJIGKTODOB O MeXaHMYec—
KoMy KapoTaxy (ckB. 372,

TAYBUHA M
AATOAOTUG

0 20 30_ 40 0r1c

wi. Yea).
230 [T
oo ]
B IVIMHUCTO-aJIOeBPUTOBHX ILIAC- -
rax (urTepBann 1220-I1238 u 250
1260-1290 m) v = I2:I5 M/4, B 60

T0 BpeMa KaK IpHu pasCypuBa-
HuM mecuanuMkoB {mHTepBana 1238- 1270
1260 M) MexaHudeckas CKOPOCTH
Bo3pacraeT mo 35-40 m/4, a B
IacTe-KoslexTope (MHTEpBA gD
I29I-1296 M) - mo 55 M/d.

lipumep BHIGMEHEA KOLIex~  [i300
TOPOB B KapOOHATHOM paspese 310
npuBeneH Ha puc. 37. IlnacTH- ==
KOJLIEKTOPH BHIOSAANTCA [OBHITEH-
HHMJ, 10 CPaBHOHMO C IUIOTHHMM DasHOCTAMM, 3HAUGHMAMA K4 1 xopomo
KOPPeJHDYOTCI ¢ KOJIeKTopaMi, BHuedenHHMa mo IVIC.

gl | BN | o
SEIES 1 = (Ha. CoHe/C3H8 [TK rwplu -~
£ |Zlsigl v, I Toamh |2 Ko |/0TH tzn%mn—CqumHﬁCH«ICsHa 234 |24 68
SIEis= 16 20 & CIHB/OTH- T30
R ic < K@ --- HIK YOAEA
SISI</Z| 04 10 40120| 02 |S/ar o 82,88 5 015 [6 81012 | 204060 (01617 D 4
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3 | | i | ‘

=] == :( = I |
RO6Y = X &

—‘a. J\.\Il &
d 2
1 4

ARG, £ § ! 5
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=L } E {
P ! 2 {
40l o 1 \:

S| i B

] N ) _} /

Puc. 37. Bunenenme He(TOHACHHOHHHX KOJUISKTODPOB IO
NoKasarTean nopuctocTy Kg B KOMIUIGKCE C T'a30BHM KapOTAROM.
(cks. II, mi.TeHrus). 105



K ocHOBHHM $aKTOpaM, CHERAKIEM KHPODMATHBHOCTDL MEXAHMNYECKO-
T'0 XapoTaxa, OTHOCATCA DS3KHE M3MEHEHHT DeRMMHHX IapameTpoB Oy-
peRMs, YACTHE CIYCKO~IOFbeMHHEe ONepalldd [OpM MAaJHX MHTepBajax
noacnerRs (2-3 M), NPEMEHeHMe DA3HHX THIOPASMEPOB MOJOT, Oype—
HEE CO 3HAUMTEJBHHHM IOPSBHICHHEM THIPOCTATHIOCKOIO IABJSHAA HAX
ILIACT OBHM.

KpEBHe M3MEHOHHT MEXQHWISCKO} CKOPOCTH CypeHHS MJHM IpONOJ-
KATEJBHOCTH IPOXOIKH CTPOAT . HA CBOLHOK mmarpamve I'eOJOTHYOCKHX
HACCJ8KOBaHMHA, a CBEIGHAA O M3MGHOHHW M CpPeNHWX 3HAYGHMAX MexaHd-—
9ecRoll cxopocTH 38HOCATCA B EXOCYTOYHYD CBOIKY.

PacxonomeTpRsA

MiposozmTCcA C LEJNbD BHABJAGHHA B Ipornecce OypeHWA MPOHMIIAGMHX
HHTEDBAJOB, BHIEJOHHA KOJIOKTOPOB B NpPSIYyNpEXNeHWA OCJOXHOHMH,
CBA3QHHHX C DOTVIOWGHMAMH M IPOABNGHMAMH. PWM3MYeCKas CYWHOCTE Me-
TONA COCTOMT B TOM, YTO IpDH BCKDHTHM IIPOHMIAEMOTO IUlacTa BBALY
pa3HOCTH 3a8G0#HOTO H ILIACTOBOTO JAaBJSHHMH NDPOMCXOIMT (WILTparms
GYpOBOT'0 pacTBOpa B IIaCT WM IOCTYILIOHHO B CKBAXHHY IUIACTOBOIO
fuorna, BCJAENCTBHE USTO WM3MeHAeTCA 00peM LEpPKyJapybumed IpPOMHBOY-
HO¥ XRIKOCTH ¥ DACXOXI ee Ha BHXOZe M3 CKBaRuHH.

JUi MpoBeIeHMA PACXONOMETDMM M3MEpASTCA ¥ CPaBHHBARTCH KOJIA-
YecTBO GypOBOTO pacTBOpa, HAUHOTAeMOT'0 B CKBAKHHY Q x B BHXONA-
MeT0 M3 CKBaX®HHH Q x» W B3MepAeTCH 005eM 6ypoaoro pacTsopa B
NpAGMHEHX OMKOCTAX.

[lprn mepBoM cliocofe B npolecce CyPEHHS HEIpepHBHO DeTHCTPH-
pyeTcs pacxon CypoBOI'O PacTBOPA Ha BXONS ¥ BHXOAE M3 CKBAXRHH
¢ IOMOWBD PACXOIOMEPOB M ompemesisercd IufdepeHImalbEHE pacxon

no gopmyne
AQ=Q, - Q.. (37)

M@epemmanmuﬂ pacxol XapakTepusyeT ASCHT NPUTOKA MWIacTo-
BOTO (VINMEA B CKBAXHHY (]Ipﬂ Q x> Q ) B MOTVIOMEHMA IIPOMHBOY-
Hott mxamwocTm (mpm Q . [lpu dypemm B MHTEDBaJe HeIpOoHHA-
LaeMHX TOPOJ Q QEH.X' Aorna AQ 0. Iip® BCKPHTAM KOJJIEKTODA
C IIaCTOBHM ,uaB.neHneM MeHsblle 3a00#HOr0 mpoxcXomuT PunpTpaums Oy-
pOBOTO pacTBOpa B IIacT, BCJencTBme dero Q aux< Qpxe  Tlo mepe
YBeJIMYSHNA MOMHOCTHM BCKIIBAEMOTO KOJUIEKTOpA HeCHT IOTJomeHHs Oy-
JeT BO3pacTaTth M INOCTHTHOT MAKCHMyMa [IDM BCKDHTHAN [OROWBH ILI&C—
Ta, NOCJle YeTO HAYHET YMEHBMATHCH 3a CYeT oCpasoBAHMA Ha CTEHKax
CKBaXMHN TJMHMCTOR xopru. [Ipy BCKDHTHMH KOJUIEKTOpA, ILUAcTOBOe
106



LABISHE® ROTOpOTO Oospme sabofiHoro, M3 KoanerTopa OyneT IOCTy-
naTh IAAcTOBAd XUIKOCTH, BCAGNCTBUE YETO uaux’“sx‘ o mepe
YReJMYOHAST MOMHOCTH BCKDHBAEMOT'O KOJUIGKTOpa HeOdT HpRTORA OyHerT
BO3pACTaTh M NOCTHTHET MAKCHMyMa B MOMBHT BCKDHTHA NOIONBH IL1ac-
Ta, foC]e 4Yero ocTaHeTcs HOCTOAHHHWM N0 TeX Iop, IOKA BEJRUYMHA
NEOpeCCHA He M3MeHATCH.

IIp® BTOPOM CIOCOGe HENPepHBHO DEIMCTPRPYeTCA OCBEM IIDOMH—
BOYHOH KMIAKOCTH B TMPHUeMHHX eMKOCTAX V, 0 HaiWuyme NOIVIOMEHHS WA
NpUTOKA CYLAT N0 U3MEHEHMWD o0beMa IIDOMHBOYHOH mEmrocTH. IIpm pas-
GypmBaHmyl HENPOHMIAEMHX M[ODOL, ©CJM He MPOMCXONMT IOJHMBA WIN
camBa CypOBOI'C pacTBopa, 00LeM er'o B IPHeMHHX EeMKROCTAX Oylet H3-
MEHATLCHA He3HAYMTEeNBHO. BO3MOXHH HedoJiblide IOTEDH pacrBopa B
CKBaRMHE 3a C9eT NPOHUKHOBEHAA eI'c (MAbTpaTa 4uepes IARHACTYN
KOpKY M CTOHKY CKBAX#HH. 374 BeJMINHA 33BMCHT OT BOROOTIAYH pac-
TBOpA M NOYTH He MEeHAETCA 3a Bpema OypeHMd MHTEpBANa C ONRHAKO-
BHMH TI'€OJIOTMYECKEMA XapaKTepHCTHKaM#A. B nponecce Oypenws CymerT
HaCWoIATHCA NOCTENeHHOe YMeHBLIIEHHEe 00beMa GypoBOT'O pacTBopa B
IpHeMHHX EMKOCTAX B CBA3HM C yDUIYCIeHWSM CKBARMHH M OUACTHOR
pacTBopa 07 BHOYpeHHOZ MOPOIH.

A oCHapy®eHMA 30H IOIVIOMEHMd WIFM MPHTOKA ILIACTOBOT'O (uinH-
Ia B CKBaX@Hy HeoOXOLUMO, YTOOH HHTEHCUBHOCTH 3TOI'0 NOIVIOMEHHA
win nparoxa AQ . ura coxswe cymMs BeswwmE (OHOBHX NOTDH pa~
CTBODP2 X TOTPEUHOCTH K3MEPHTeJssT YPOBHA Wi odbeMa:

Vz"v‘i - AVW

A =

Q= — 5 XU (38)

vme V4, Vo - O0neM pacTBOpA B eMKOCTAX 3a BpeMa COOTBETCTBEHHO
tz LAY,

Aﬂw“ - doHOBOe nm3MeHeHme ofnema 3a mpeMa At.
BeRpHTHE IpOHMIAEMHX ILIacTOB DPEI'MCTPHDYeTCcs Ha KpUBoi ypoB-
HA AWM o0BeMa aHOMAJMSAMH, Haualo KOTOPDHX COOTBETCTBYeT KpOBJe,
a maxcuMaabhoe 3Hauvenre AQ pp — UOHOUBS ILiacTa. Ilpr xoMILIEKCHA—
POBAHMY OGOMX BHIIGOIMCAHHHX CIOCOCOB IPCBOIMTCA R3MEpeHMe pac-
xoma ¥ o6bema (ypopHA) GypOBOTC DAcTBOPa M HEIDEPHBHAA DeTMCTpa—
@S pacxXona WM IOTOKA HA BHXOIE M3 CKBaXMHH M YDPOBHA WM oOpeMa
pacTBOPA B IPUEMHHX eMKOCTAX. SOHH MOIVIOWEeHUA IPOMHBOYHON XHAKOC
TH WA IPUTOKA IIAcToBOTO (UiMIA BHASJANTCH IO M3MEHEHUD D‘BHX 7
V : Opy NOIVIOMSHMM [POMHBOYHOR ¥MIKOCTHM OymeT HaloZaThCH YMEHB-
LISHM6 BTUX BeJWUMH, 4 NIpH NOCTYIUIeHMH B CKBaRMHY IL1acTOBOIO
quonna ~ yBeJwWyeHue. VHTEHCHBHOCTH IOIVIOWGHMA MM NpuToxka Oymer
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XapaxTepu30BATRCA BeJWUMHON aHOMAIM¥ HA KDMBHX &BHX nV,

MHTeHCHBHOCTE NOTVIOMEHNMA WJM MPOABJIEHUA DACCUMTHBASTCA Ha
QHOMaJIbHHX YyYacTKaX IO M3MeHeHM© BO BpeMeHM IMbdepeHIalbHOTO
pacxona wm odbema GypOBOI'O pacTBOpPa B IPHEMHHX EMKOCTAX H INpen-—
cTaBrAeT coloft CKOPOCTH IOIVIOWSHWA CypPOBOTO DAcTBOPA WIN IPOSB~
JIGHMA ILIACTOBOTO Quuomia.

VHTeHCUBHOCTS NOIVIOMEHMA 3aBMCHT IVIaBHHM 00pasoM 0T BeJHY-
YMHN DEOpecCHM Ha IiactT, CBOMCTB IacToBOIO (VUOMIA M THIA KOJ~
JlexTopa.

[Ip¥ BCKDHTHM BOILOHOCHOTO IlacTa, B CBA3YM CO cJjacoil cxumae-—
MOCTBI0 BOJHHX DACTBOPOB, OCHYHO IOIVIOWeHWe OypoOBOTO pacTBOpa He
HalmornaeTcA. [IpATOK B CKBAXMHY IIPOACXOIAT IIDH Pn.n >Prc 1 oTMEYa-~
€TCH Ha KDUBHX QBHX 1 N . Yepes NOJyIWMKI HDPOMHBKM HaGioIasTCs
Pe3koe yMBHBUSHNE P, .. W YACTO - yBeLfueHHAe I‘c .

Bekpurie HedTeHacHMEHHOTO ILlacTa IpH PI,C>PH'JI COIIPOBORIAQT~
CA OOHYHO MOIVIOMEHMEM CypOBOI'O DPACTBOPA. VHTEHCHMBHOCTH MOIVIOWE~
HHAA 3aBUCHT 0T Nepenaja LaBJeHEA B CHCTEMe ﬂ"cxaa:ma - mract",
Ta30Boro garkTopa U ee cmoiicte,. [lpn Pn.n< P, HadmopaeTcs MPATOK
IIACTOBOTO (VIMIA B CKBaRUHY, KOTOPHE OTMEeYaeTCA Ha KDUBHX QBHX
#V, a cIycTs NOJAYLUMKJ IDOMHBKM ~ HA KDHMBHX I‘CyM X Pooguxe

BerpuTHe rasoHocHoro miacta mpu Po,>F.. compoBoxmaeTcdA mo-
TJomeHreM CYDOBOTO pactBopa, IpUYEM MHTOHCHBHOCTE IIOIVIOWEHMA MO-
®eT OHTH OUYeHb BHCOKOH, ecny InacT BCKPHBEETCA CO 3HAUNTOJbHHM
IIpeBHIIEHNeM 3300#HOTO NaBJeHMA HAL IIacToBHM. Ilpm Pmst Ha~-
6J0IAeTCA WHTEHCUBHHA TIPATOK Ta3a B CKBaRuHy, ocolexHo mpm (IO
¥ HapauyBaHuM. Ero IposBAeHMe MO NAHHHM DAcXONOMEeTDPHM YacTo Hellb-
37 0GHApYXUTH cpasy B CBA3Y C BHCOKOW CHUMaeMOCThl Tasa. Yepes
MOJYIMKI IPOMHBKA IDHTOK Y6TKO (MKCHDYETCA HZ KDHBHX QBHX’ vV,
Toyw Po.pux 2 T

[lo mMTesLHOCTH ¥ MHTEHCHMBHOCTH MOIVIOWEHUsS, YUATHBAA JUTO-
JIOTMUeCKNe OCOGeHHOCTH M3y4asMOro paspesa, MOXHO CyuuTh O THIIe
BCKPHTOT'O KOJJIeKTOpa. IA KapOOHATHHX KOJJIEKTOPOB OGHYHO Xapak—
TEDHH QHOMAJME [OTJIOWSHMH, XApawTepusyolmecHa COJBUWOE aMLinTymo#
B LIMTedbHOCTRO. ['paRyJADHHE KOMIEKTOPH XapaKTepusykTcs CHCTDHM
YMEHbBIIEHVOM MHTEHCHBHOCTH (UIbTpaUMH IIOCNe MX IMPOXORIEHNA. BCISI—
CTBHE TUIMHMBAIWMM MOPOBHX KaHANOB. [IpMMEp BHIEJIEHHS KOJIEKTopa B
TeppUI'BHHOM paspe3e IO W3MeHeHwK odhema CYpPOBOTO pacTBOpa B Ipu-
eMHHX eMKOCTAX IpY HOCTOSHAOM 3HAYEHUM QBX nokrasaHd Ha puc. 38.
Ilpy BCEDHTHM KOJJIGKTOpA Ha IVIyGMHe 20673 M HadajoCh MHTEHCHABHOE
HorJiomenue OypoBOTO pacTBopa  C OLHOBDEMEHHHM DEe3KUM YBoJue-
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HYEGM MeXaHW9eCKo#
CKODOCTH IPOXOX—
k. 3a 2 u 40 mmH
o0beM pacTBopa
cHAzMACA ¢ 85 no
70 M°, T.e. Cpel-
HAA BeJWYMHa MH~
TEHCHBHOCTH IOIJIO-
meHuA IPeBHCRAA
30 a/vma. locae
NPOXOXASHNA NONOMRH HOJLIOKTOpa MHTEHCMBHOCTH IOTVIOMSHWA CHASE-
Jaack zo I0-I2 J/MMH 1 vepes 2 ¥ IOCJE IPOXOKIORHS KOLISKTOpa Io-
TJIOESHUE [IDOKPATHAOCE .

OrpaHAdYeH¥s B [IDEMEHEHNWM METOLA CBS33HH CO CJOKHOCTED yyeTa
noTeph DACTBODA B IMPKYJAIMOHHOM CHCTEMe Ha NOBepxHoCTH (yredxu
B XeJNOGHOK cUCTeMe, [OTePH Ha BMOPOCHATE M T.X.).

KpnBHe MaMeHenmd pacxona (moToka) um o6semMa GYypOBOTO DacTBO-
pa 33HOCATCA HA CBOIHY® AmarpamMy TeOJOTWUSCKAX HCciefoBaHumi {(cM.
npwioxeHde 5). IIpH NOIVIOMSHWM WK [POABJCHAX ONEpaTop CTAHIAHA
TTA posaxeH HeMeLISHHO NOCTABATL B M3BECTHOCTEH 00 5TOM SypPOBYM
épurany.

O AOTIEHUK ’
PACTBOPA '

7.2. JoOOKHRTERABHHE MOTOIH
CBadupoBakue

lcmonb3yercd ¢ LENBH ONeDPaTUBHOrO BHISJIGHHA MPOHMIIASMHX
ILIaCTOB-KWIEKTOPOB ¥ OUEHKM XapakTepa UX HACHUWEHHsa. Tuanuec-
Kasg CYWHOCTH eT'0 3aKINYasTCA B CO3NaHMM NEOpeccME Ha lIpusadoil-
HYO 4acThb CKBAXMHH, M3MeHeHMM IaddepeHIMaIbROTO NABJEHAA B CHC-
TemMe "CKBaXuMHa - wacT", BH30BAa IIPUTOKA U3 IIPOHMIAeMOI'O MHTep-
Bala ¥ HNOCHAENYWWeT0 U3yYeHUA (RMSHKO-XUMUYECKUX CBOHCTB NOCTYIMB--
I0e



mero B CKBamMHy Iacrosoro dumomna. Co3LaHMe NONPeCCHR HA IIACT
BOCTHIaeTCs NyTeM pPEe3xoro lopneMa CypMIBHON KONOHHH Ha IAMHY
BOAyUeH WTaAHTH.

YenuTadMe CBACHpOBAHWEM TPOBOIUTCA IO DOKOMSHTALME ONepa-
vopa crasupy I'TH npy npE3saxax INPOXOXKIEHUA IEPCHERTHBHOTO Hed-
TOI'830HOCHOTO MHTEPBaJa: IOBHLEHNM MEX2aHMYOCKOR CHODOCTH IIPOXOZ-
xn (Gosee yeMm B 2 pasa) m CymMMapHHX TasonoxasaHuit (Gosee uem B
1,5 paza), HaiRWME B miaMe WM KEDHE IDUMA30K OHTYMORINOB, 3amaxa
HedTn, GeHsmHa, BHCOKO# JIOMIHECIIGHIMA WamMa Wi kepha (>3 Gan-
JIOB), HOTJIOMEHMH IPOMHBOYHOR KMIKOCTH.

JlcmiTasrMe CBaCKPOBEHMEM HPOA3BOIATCA B CJASIyLmeH NOCHABRO-
BATEJHEHOCTH

~ T0cJle BHEAYM DEKOMEHINALMM Ha NPOBEIEHWS HCIHTAHWUA CBadH-
poOBaHMeM, CODJIACOBaHMS ero ¢ GypPOoBO# CPAramoif @ NeXypHEM Ie0J0-
Tom YEP (YPB) GypeHue mpskpanaeTcs;

~ GypWIbHHE MACTDYMEHT IIpUIOIHMMaeTcd Han 3acdoem Ha 0,5 M,
A3MEPABTCA OO0HEM PAcTBOpA B NPUEMHOM eMKOCTH Vi M INMPKYJIAIUAA
npexpamaeTes;

- OypATBHHE MHCTDYMEHT DO3KO HOIHUMAeTCA C 3apaHee pacCui~
TaHHO# CKOPOCTHI0 IIONbEMA HAJN 3a006M Ha IVIMHY BOLyuWel mTaHTH
(I2-I4 M) % MemneHHO co cKOpoc?Hl 0,1 M/c omyckaercsa no 3a6od.
YxasaHHasg onepalys NOBTOPAeTCA -3 pasa;

~ TOGJIe KaXIoTO NoINbeMa-Clycka MaMepseTCHA H3MeHerme o0bhema
MPOMMBOUHO! RUIKOCTH B mpuemsol emxoczt ( AVy, AV, z T.m.);

~ BRJINYASTCA LAPKYJNAIMS, U3MEPAeTCA O0BEM IIPOMHBOUYHOR ¥mI~
KOCTU B NPHEMHOH! 6MROCTH V, ¥ NPOBOIMTCH HENPeDHBHAA DOTWCTpa-~
I¥A CyMMapHEX I'a30MOKa3aHui I‘c u ¥ DasieJpHHI aHa/ns IasoBO3-
IyuHo# cmecH. [Ipy TOBHMEHWM BHAYEHME I‘c A Gosiee uyeMm Ha I/3 of
$OHOBHX 07CMpasTcA <3 mpodH NPOMHBOYHOX RUIKOCTY IJA NPOBEHeHMA
TEPMOBAKYyMHOfl Ierasauus;

~ IIOCJ® BHXONA 3aC0iHOK NMOPIUA IPOMHBOUHCH RMEKOCTM, €CIH
OTCYTCTBYNT NPH3HAKM UPOXORUeHMsS KoJUlekTopa, CypeHMe OpOIOJKasT-
cA, a IpH IpA3BAKaX HaJMYHA KOIERTOpA BHIAETCH DeKOMSHIALMA HA
Oypesue ¢ OTGOPOM KODHA.

Ilpn mpoBexeHMM NCIHTaHMA CBaCHpOBaHWeM ollepartop craHumu ITYU
TIOCTOSHHO MHPOPMUDYET IeRYDHOTO Teojora M OypoBOTO MacTepa O M3—
MOHOHMAX 00beMa IPOMWBOUHOE MIKOCTM B IpHEMHOH eMKOCTH, CyMMap-—
HHX Tasomnoxas3aHuit ¥ cocraBe rasa. A CO3NAHMHA IENpeCCHR HA IL1acT
Ip4 OpOBOJEHUM CBACHPOBAHWS NOJUKHO BHIOJHATBECA YCJOBHME

Py >Pp, - AP, (39)

110 B



rme APCB ~ Hepelnar LaBAGHMA 3a c4eT adfexra cBadMpoBaHUA.

Ilpy HaJMUMKY BHCKO3EMETpa QaHHa BevIMuMHE APCB pacCWTHBAOT—
Ca VA XaRIOR CexIMM KOJOHHH TPYO WM KOJEBIBOT'O IPOCTPAHCTBAE
CKBasMHH 00 gopmyJie

4.710%w__ (2N + I
1,92-10“"[1*I +k( - (d u ))u] \
ADCB.L = D - dyn 2 ’ (40)

Ime FI - NOKaB3aHWA BHCKOZMMETpa MPH CKOPOCTHM Bpamesus 3 0C/MuH;
k - mokasaTeJsb KOHCHCTEHIME OypoBOIO pacTsopa,

_ Fp-F
(sTIM
(rus F, - morasanus BYCKO3UMeTPA IIPA CKOPOCTH BpAIeHH:
300 o6/mmu);

¥, -OTHOCHTeJbHaA CKOpocTh (YPOBOTO DacTBODA MDA HBAXCHAW
KOJIOHHH OYyDMJIBHHX Tpys, M/c;
N - noxazarens noToxa;
l{ - nmra U -it cexumn, m.
lloxazaTesap MOTOKA PAcCTUTHBAETCH 10 HopMyie
N = I,4427\n F F4
Fo-Fy
rie F, - noxasaHns BUCKO3WMETDA NPM CKOPOCTH BpameRHsd 600 o6/MaH.
O“HOCMTBHLH&H CKOPOCTH GYpOBOTO DACTBODA IpU IBAKSHMH KOJOH-
HH OypWIBHHX Tpyl (Ll 3aKpHTOI'0 KOHIA KOJIOHHH) OIpeNeJAeTCA U3

BHDaXOHMAA

[3

40,48 ( dy )

Wy = 0,45 + . (41

(13 th ’ Da _d’z‘ )

TIe 'tn - BpeMmd, 3aTpayeHHOe Ha MomheM CYPHJIBHOTO MHCTDYMSHTAa,C.
O6was BeJMYnHA APEB

AP, = ZAP,, i - (42)
IaBnenne Ha 3adoil omperesseTcs Mo gopMysis
9,8+ %+ H
3" 1000 - M (43)

Opr orcyrcrBmE BHcKosmMeTpa PaHHa Deo1oTMYSCKNE XaDAKTeDHAC—~
THKM GypOBOTO pacTBOpa CHMMalTCA C NOMOuBH BACKO3mMerpa BCH-3 1
pemrawda AP, { paccunTHBaeTCA LA KARNOE CEKUMM KOJOHHH
Tpy0 Wi KOJBLEeBOTO npocwpaacmsa cxsaxgﬁu no fopmyas

AP = w°f+ p WXe (44)
e D-dy
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Tae YW - ILiacTRueckad BASKOCTH OYPOBOTO pacTtropa, llasc;
W, - CKOPOCTH ABHXSHWA OYyDWIBHHX TPYyS, M/cC;
,gf ~ KOoQPUUMEHTH, 3aBHCAIME OT I'@OMETDHY CKBAXHHH,
g= 2z% Lnz +1-22
(z4-nz -4~ —ze)t

= 1+ 0,078 ( ) ow(—} +0535 (%&)5 ,

rIe d.

QopMysia pasmeJBHO YUATHBAET BANAHKE BA3KOCTH M ILIACTHYECKMX
cBoficTB CypoOBOTO DaCTBOpA HA M3MeHEHWe NABJIEHWSI B KOJABLEBOM PO~

TPAHCTBE NpY IBAKSHMN OYDAIBHHX TPYC M cCIpaBemavBa B IyanasoHe
usmerenus wy ot 0,17 mo I1,0 m/c, v - ot 0,01 no 0,03 Ha-c mud
BASKOIIACTHYOCKAX EKUOKOCTel,

JlaBnenye Ha 3adolt onpezeaseTcd o fopmyne (43). Tax xax
APCB NpAMO MPOTOPUMOHAJBHA Yy , BEJIMUMHA CO3paBaeMoil NeIpecchA
Ha Opr3aCoiiHyl 4YacTh iLlacTa peryaupyeTcd HyTeMm BHOODA CKOPOCTH
nogeeMa CYDWIBHHX TPYOC.

B npouecce OypeHHA MONCKOBHX ¥ DPA3BOJOUHHX CKBAXUH Olpene-
JIeHHMe APCB JOJIHHO TMPOMBBOIMTECA [P KAXIOM HapaumbBarud. ilpu
9TOM M3MEDATCA ¥ DACCUMTHBANTCA CACLYOIMe IAHHHE: CKOPOCTH
nombeMa OYpPWIBHHX Tpyd, uaMereHme o0keMa OypoBOI0 pacTBopa B
IpMEMHHX BMKOCTAX X0 M NOoCJe HapalMBaHus, Ias0coleprarue, Coc-
7aB YBI' # yIeNBHOS BIICKTPUYSCKOE COIPOTHBJEHMS CYypPOBOI'O PACTBO=-
pa MOoCJle BRINYEHAA I DKYJALUN,

ITpu3Haky BCKPHTMA HEPTEHACHUESHHOTO ILI&CTA CJEINyKuye: yBesd-
yeHne odbeMa GypOBOTO DACTBOpA B IPHEMHO SMKOCTH cpasy #e mocle
CBaCMpOBaHus, BO3pacTaHue TcyM U P, puy ¥DPe3 MOMYIMKI IDPOMHE-~
KH, COOTBOTCTBMSE KOMIOHEHTHOT'O cOCTABa rasa HedraHolf sanemu.

[lpn3HaKaMil, CBHIETEJILCTBYOIMMY O BCKDHTHH I'Q30HOCHOTO IL1AC-
Ta, SBNAOTCA yBeJmuyeH¥e pacxoza CYyPOBOTO DPACcTBOpPA Ha BHXOIE M3
CHBAXMHH Ghnnc BO3pacTaHne IByM 1 Po.pyx YEPE3 MOIYIHE] IPOMHB-~
KM, OpiyeM yBeauveHue (laux OyneT RaGIOIATHCA HECKOJBKO PanBIie,
ueM Ty B Po puye AHOMATHE Ha KDHBHX Qg o Toyu OYIYT Tem
OOALme yeM OSoiiblie Tasa NOCTYIMT B CKBaXMHY IIpM cnadnposaﬂﬂv.
JomoNHATENbHHY MPU3HAK BCKPHTHA IA30HOCHOTO Miacta ~ 3TO COOT-
BETCTBHE KOMIOHERTHOT'O COCTZBa I'a3a OXMITAeMOMy M I'a30BHX 3ai6-
xelt naHHO¥ mromanu.

Ecay mpd cBAGMpOBAHMM HAGINIANOCH yBeJIMUeHMe o0bema OypoBO-
TO pacTBOpa B IpReMHON eMKOCTH, a IOCJe NOJAYLMAKIA NPOMWBKA He-
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SHAYUTENBHOe BO3pacTaHne rcyu M CHUXSHHe P p.ve TO 3TO NDH3HA-
KM BCKDHTHA BOJXOHOCHOTO ILnacra.

[lpu METepIpeTalii¥ NEePBHUYHHX MATEPHAJNO0B HEOOXOINMO YIHTHBATH,
qro maxke NpH COGINAeHMm HepaBeHcTBa (39) cBaGMpOBAHEE MOXET He
[aTh NOJOXUTEJIBHHX PesyabTaTOB. ITO MOXET OHTH OCYCJAOBIEHO DANOM
NpHYMH: THOOM IIACTOBOTO (viomna (Bfizkas He@TH), XaparTepECTHKOH
KOJIeKTOopa (HW3KME KOJIEKTODCKMe cBolicTBa), HANMWAEM IAyCoKOH
30HH DPOHMKHOBEHMA MIbTpaTa B INIACT ¥ T.X.

Bo ns3CexaHwe 3aKkymopKA Npm3adoilHo# yacTA mwacTa cBadKpoBa-
HRe CJHeIyeT NPOROEMTEL Cpasy %e Iocae TNOABJNEHWS NPA3HAKOB BCKDH-
THSA KOJJIEKTOpa. B NMePCHeKTMBHHX y4acTKaX paspesa, KOTIA IPASHAKH
HaJIM9®A KOJIOKTOpa NPOABAANTCH OYeHB clado, CBACHPOBAHKE MOXHO
NPOBOIUTH Ilepell HapaummBanveMm OYPHILHOI'O BHCTDYMOHRTA.

PesyapTaTH CBaCMpPOBAHMA HEMELIOHHO HOBOIATCA XO CBEIGHRA
GypoBo#t OpHT'aiH % I'eosoTEIeCKoR cayxou YEP (YPE) HpH IpH3HAKaXx,
MOATBEPRIANIMX HaJMIMe HedTerasoHACHMOHHOT'O KOJLIOKTOpa, BHEAET-
Cs pexOMBHJAU®A Ha npoBsgenue MIIT.

Budpoakycrruecknit xapoTax

MeTOn OCHOBAH HA HM3yYeHWMM XapaKTepa M3SMeHeHHS NDOLOJIBHHX K
IoIlepeYHHX BOJIH, BO3HMKANIMX B CypoBOM OCODYLOBAHHM M B MACCHBE
TOpPHHX HOPOJL B IPOlecce padoTH HOJOTA Ha 3adoe. B IpakTHKe pasdoT
‘HaudoJibliee pacipocTpaHeHne MOJAYWAI CHOCOoC M3MepeHMit BuOpammi
BepxHefl 4acTm OYPUABHOA KOJOHHH.

BudpoaxycTrdeckuit kapoTax MoxeT UDHMOHATHCA WA pele Hus
TeOoJOTHYeCKNX 3amau (JUTONOTHYECKOE PACWIEHOHMe paspesa, BHINO-
HF@ KOJJIEKTODOB) W TEXHOJOTMYeCKHX (ONpeXeJIeHHe COCTOSHAA M3IHOCA
I0JI0Ta ¥ YAaCTOTH €r'0 BPAMEeHHA).

[lpn npoBeneHHM BHGPOAKYCTUYECKOI'0 KapoTaxa PEr'MCTPHPyeTCHA
CHeKTp KoJeCaHu#i B mMpoxoM mmaunasoHe dacror (0-5000 I'm).

UHTeplpeTaysa KpMBHX BUOPOaKyCTHYECKOI'0 KapoTaxa 3ariogaet-
Cs B gHaJIN3e XapaKTepa U3MeHeHHs POpMH M aMILUIATYXH 3apeIMCTpupo-—
BaHHOTO CHIHala. PopMa CHTHAjla oTofpaxaeT OCOCSHHOCTH Bsammonel-
CTBMA IOJNOTA C I'OPHO# [OPOJOJ M 3aBUCHT OT TBEPHOCTH HIOPONH A
pexumMa OypeHmsa. C yBeJMYeHMEM TBEDIOCTM pa30ypuBaemoil MopoInH
BO3pacTaeT aMIVIMTyIa CHUI'Hana BHOpam#. YacToTa koJeCaHKMEt IIpH
5TOM M3MEeHAeTCA [PONOPUMOHANBHO HAUpy3Ke Ha IOJOTO ¥ UacToTe ero
BpaileRAA. B MATKEX NOpoxax gopMa KoJeCaHmsa GIA3KA K CHHYCORIAJb~
Hoil, B mopozax cpenHe#l TBEpOOCTH CHUMMOTDRA {ODMH CATHAaNOB CHuXa-
€TCcA, & B NOpolax TBOPUHHX X B CUIHAJNE HaCaomawTcAd BCIUIOCKK OOJb—
woRt aMILIMTYIH . IL3
15-5033



Ilpx M3HOCe® BOODYXSHMA NOJOTA yMEHBIAETCA MEXaHAUECKAR CKO-
poCTh OypeHMA ¥ BCJSLCTBHE STOI'0 YMEHENA&STCH SMILIMTYIa BUGDAEIIMM,
VzHoc omOp NpHBOIMT K IOABNEHHWD HA CUEKTPOTDAMME KDATKOBPOMEHHHX
nay3 LiATedsHocTh ™ (0,1 c.

UHTepnpeTanusd IAHHEX BUGPOAKYCTHUSCKOI'O KADOTARE OCJORHAST—
cA BUOpaAlUMOHHHMM [IOMeXaM#t, PEeIMCTPADYeMHMM B Iporlecce OypeHMs,
KOTODHe HaKIgIHBAOLTCA HA IOJE3HHe CHTHaJH. lloMexu  OHBawT 006yCc—
JIOBJIGHH MHOKECTBOM (JAaKTODOB, YYeT XKOTODHX IpeacTaBIAeT coloit
CHORHYK 34534y, KOTOPaA X0 HACTOSWETO BPEMEHE IOJHOCTHN He peue-—
Ha, B CBA3M C YeM MHTEpIpeTannd IOJXHA IPOBONATHCA B KOMILISKCE
¢ IaHHHMA ZIpyrmx MeTomoB ITH,

8. TEOQUSMUYECKVE U IWIPOIMHAMIYECKUE MCCIENOBAHVA
8.1, Teodmauveckune HCCHASNOBAHNSI

Llear reofusmuyeckMx uccaenoBanuit HeoOCaXeHHHX CKBAKUH COCTOHT
B M3YYSHMH CTPOEHMA M CBOMCTB I'€OJOIMYECKOT'O paspesa, BRINUADUMX
ONPEHOJeHNe JUTONOTHYSCKOTO COCTaBa HOPON ¥ 2JEMERTOB RX 3ajlera-
HUfA; BHIGJEHHE KOJUIOKTOPOB M oONpeeleHMe XapaxkTepa UX HACHIEHUA;
KOJMYECTBeHHYD OIEHKY IapaMeTpoB ILIacToB LA IOoncuyeTa 3anacoB
HehT™ M rasa, NPOSKTUPOBAHMA M aHaAM3a Da3paCOoTKY MECTODOXIOHMH.

Cocrap npmmeHdeMHX meTonoB ITIC B HedTAHHX CKBAXUHAX pasiud-
HOTO HasHaveHms onpejenserca PI 39-4-1063-84 "Tunosue B olg3a-
TeJIbHHE KOMIUIEKCH I'eOQMBAYSCKMX MCCJeIOBAHUH MOUCKOBHX, pasBeroy—
HHX ¥ 5XCIVIyaTalMOHHHX CKBa¥MH, OypAumxcsa Ha HedTe M ras". [lopg-
IOK NpPOBeJeHUA CKBAXMHHHX M3MeDeHE# perviaMeHtupyercd "TexHmdyec—
ko#t mHCTDyKiMe# Mo NpoBemeHmow TeOfM3HYeCKAX UCCJASIOBAHMEA B cKBa~
xuHax" (M.: Hempa, I985).

8.2. TuopoImHAMAYECKHE MCCIEeLOBAaHAA

llesth 3THX HCCUONOBAHER COCTOLT B ONPEXRSNOHMM XapaxTepa na-
CHIIEHWA IIAcTOB ¥ OLEHKS ¥MX T'MIDOLUHSMAUYECKMX XapaKTePHUCTHK,4To
JOoCTUTaeTca NyTem KCHHTaHWA IACTOB C NOMOWBK OCopyIoBaHAd U
IpudopoB, CIYCKaeMHX B CKBaxVHY HA OYDHJIBHHX TpydaX Wil Kadeae.

[lon wcCenOBaHMEM TIOMCKOBO-DA3BEIOYHHX CKBAKKH MHOTOLKAKIO-
BHMM MCIHTATENAMA IIACTOB Ha Tpydax (MIIT) noHMMaeTcA KOMILIEKC
TEXHOJOTHYeCKUX OllepallMit Mo CIyCcKy M yCcTaHOBIEHMO Iakepa Ha 3a-
JaHHO TuyOKMHe, BH3OBY M NEPEKDHTUO IPUTOKA KUEKOCTM U3 ILIacTa.
[lo peayapTaTaM aHaJM3a IVIACTOBHX MpoC XUIKOCTH W rasa n odpador-
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KM I#arpaMM IaBjeHHs BHIAWT BAKINUSHMA O XapaKkTepe HACHIGHHOC-
T¥ WacTa, erc NpoMHIUIeHHOX 3HAYMMOCTH. [MarpaMmi NPATOKE, BOC-
CTQHOBIGHUA JaBJeHAS KCIONL3YWTCH IPH pacyeTe IIPOHMIEEMOCTH IHpH=-
sadoiiHoft 1 yxaderHo#t 30H mracTa, QAKTUYECKOT0 ¥ NOTSHIMALBLHOI'O
nedura HedTm M rasza. JaHHHe, [OJYUEHHHE IIDE CeJIeKTHBHOM HCIHTa-
HMM, MCHOJB3YNTCA INA OTCMBKA BONOHEPTAHOIO KOHTAKTA.

Bce TOXHONOIMYECKME BOMPOCH NPOM3BOICTBA HMCCJSJ0BATEMSCKHX
padoT B HEOGCAXEHHHX ¥ OCCAREeHHHX CKBaXMHMaX NOJLEHH BHUOJHATHCA
B IOOJIHOM COOTBETCTBHYM C TpeCOBaHEAMM I6HCTBYOIMX B OTPacAN HOD~
MATHBHO-TOXHMYECKNX IOKyMeHTOB. OpraHms3aldd M MNDPOU3BOICTBO padoT
no WIT B xommnexce ¢ I'TH pernamenTupoBasy PNl 39-0147716-512-85
"ToXHOJNOTHA MCCJSNOBAHMA TUIyJOKMX DaSBENOYHHX CKBAKMH HCHHTETe-
JAMA Ha TpyGax ¢ IIpUMeHeHyeM HOBHX TeXHMYeCKMX CpeIcTB "IayduHa".
Onepamyu, BHIOJHAGMHS COBMeCTHO NepcoHanom napruit MIIT u I'TH B
IPOLIECCE WCIHTAHMA OOBLEKTOB B CKBaxMHe, CXOMATHYHO TOKA3aHH HA
puc. 39 n 40,

BekpuiTie nAGCTA 1 hoaroroska cxsawuue xMAT - Covex WAT B cxaawuny
UuTEDRAR UCTMI- [pooqsaTia cTROAA

XapakTePu- | | Tauug , NDOgon- | { BACKOC GYOOSORD [ . | LArDYSKMHA KMOKE,| | YooaEub wuakocT | | Koutpenb 30 8b-
CTHRA PACTROPA |- | WUTEABUOCTH PACTRODA, RDEME B (KOPOLTH CNYCKa B TOYGAX U XDQ0M rasa{s3ayxa)
BCKPBITHA, PACXOA fIPCDABOTRY NoW nocaakay, kpy- 3NTPYBDE 3 ToYE
Y & || ovousoro’secrasm TAULME MOMEHT HA
£000070QLA RAIGUE
Cosig  nakesd | noavem  UNT Qo CTPEWY BBITECHEHUE OTGEPANKOR WHAKOCTH
C YPORHEM u3 1PYs
OT60D_NDDG U3
3aMEp PerucToayun HWHED  TOVEbI | | Guanus ovoBomM:
HroY3Ka Wa Yooscus 8 Toveax, || Bblxoaa NAOTHOCTW,YOENb~ f | ana auanu3a HOIX_ NDOG Q-
RPHRE ] CROROCTD NOABEMA fa3a HOF0 CONPOTUBAE~ cocTagA ROCTH U 1A3A
U3 Toys HUQ, (KOPA(Th BAITE HEQTH
CHEMSRUGKOCTH | | Wra3a

Prc. 39, Ycaoema, ompejeJAwmEe KAaYeCcTBO R
MHPOPMATHBHOCTD MCCIERYeMOTO  O0BEKTa.

lofroTOBKA M NPOBEISHMe WCIHTAHRA IAacTOB

HemuTaHEe NOPCOOKTHMBHHX HA He(Th INACTOB B CKBAXKHAX MORC—
KOBO--PA3BENIOYHOT'0 GYPOHHA NIPOBOIATCA ¢ 00A3aTeJIBHHM YYOTOM DOKO-
meHpaimit napruit I'TH, rne moixen yxasuBaThcA MHTEPBAN UCIMTAHAA R
comepxaThCA HAOOD HMCUEDIHBAWMMX CBeNGHH# 00 OUBLEOKTE,HNONyIOHHHX B

opouecce I'TM » o0padoTn Teofm3ndecKoi MHPODMAIIEH .
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Puc. 40. MeTommKka HCCASNOBAHMA: DPORMMH HCIOHTAHEA,
aHaJM3 Npo6, pacmmfpoBKa IMarpaMd NABJEOHWUA.

PadoTH M0 MCIHTAHAK MIACTOB BRAKNTANT CHASNYHEYE TEXHOJNOTAYS=
CK¥e olepaumy:

~ BHOOP KOMIOHOBKA HMCHHTATENBHOT'O MHCTDYMSHTA;

~ BHOOp IOHANOK LA yCTAHOBKM MAKOPOB ¥ AKOPA B 38RAHHOM
HHTepBAaNe MCIHTAHMA;

- ONpejieJieHAe DEeXEMa HCHHTAHRA (KOJMYECTBO ILMKJIOB, BpeMs
OpHTOKE ¥ BOCCTAHOBJNGHMHA, NDAMOHOHAE XMMDEAT'®HTOB W T.IL.);

- 00BA3KA YyCTHA CKBa®MHH, cIyck u maxepoBanme UIT B 3anan-
HOM HHTEpBaJe;

- BH30B H II6PSKPHTHO IIPHTOKA M3 IUlacTa, PervcTpalMg KpMBHX
OpATOKA ¥ BOCCTAHOBJNEHWA laBaerma (KBIL), oTGOp I'e pMOTH3MPOBaHHHX
Ipod IAacToBOTO qumomMna;

- CHATHe IaKepa ¥ NONLeM RHCTPYMSHTa, M3BJIeYESHHE Iuarpamm,
3aNACaHHHX aBTOHOMHHMA IprOODamMyu, M3BJEYSHU® INPOCOOTGODHYKA;

— OLIPHKa KauecTBa IpPOBSHSHUA Palb0oT, IKCIPeCC-RHTEpIperalysd
Ha CKBAXMHE NONYYEHHHX NAHHHX.

Ina nosydyeHHA HamexHo#l mHGopMAIMR 00 OOBEKTe M KauyeCTBEHHO-
TO NpOBENeHUs NePevHCJeHHHX onepauuit Beck TEXHOJOTUYECKMH Ipo-
necc HOJXEeH CONPOBOXNATHCA HEIPDEDHBHHM KOHTDOJEM C HOMOWBK anna-
paTypu cranumu I'TH.

B 3aBMCEMOCTH OF IeoJoT'0O-NPOMHCJOBHX 3amad, KOHCTPYKUMH
CKBAXMH ¥ KOJMYECTBA MCIOHTYSMHX IUIacTOB DEKOMEHILYSTCHA MRCIOJb30-
BATH JBa OCHOBHHX Tuna kommoxosok MIIT:
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- OIHOMAKepHas KoMmoHoBka (pmc. 4I, a). Cooupaercsa Ha Jase
KI-2M-I46 c BRIKMEHWEM OIODHOT'O AKODH, HPEXHA3HAYSHHOTO IS HC—
MHTAHUA OOBEKTa ¢ ONOpoi B CTEHKN CKBaxuHH. KOMIIOHOBKE o0eclevH—
BaeT 0e30IacHO® HCCASJoBaHme OOJLIMX HHTEPBANOB (83 IDHMEHOHMA
ONOPHOTO XBOCTOBMKA;

~ IByxuakepHas KommoHoBka WIOT (pmc. 4I, 6). lpenHassadeHa
IVIsT CeVIGKTHBHOT'O MCHOHTaHMsA o0bexros VMIT B cksax#He. lMcnuTanme
npoBOIMTCS ¢ ONOpoff B CTOHKM CKBAXMHH B KOMIUIOKCE C DOSUCTHBH--
METDOM HJK I'aMMa-I10THOMEDOM.

Ins ordopa ocankoB Uama ¥ ILIACTOBOM XALKOCTE Hal McOHTaTe-
JieM HeOOXOIEMO ycTaHaBimBaTh I-2 \ =
CypwibHHe TpPyOCH. !lla pa3BeBOYHHX
womanAx OTOCpaHHHE IUaM B FHI-
XKOCTh NepejganTca B cTaHuwap ITH.

BuGop nuomanxy 1A yCTaHOB-
KM [IaKepa ¥ AKOpA IPOU3BOIMTCA
no nasduM I'TH, KaBepHOMET UM, Ipo-~
fuieMeTpAR ¥ TaMMa-KApOTaxa CKBa- - |
ENMHH. Y49acTOK CTBOJA IOJXSeH OHTH -
IpefcTaBied yCTONUMBHMA TODOXAM - M
C MAHEMAJIbHOA XaBEPHOSHOCTER I
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Puc. 4I. Tanomwe CXEMH KOM~
noHoBok MIT ¢ npuMeHeHAeM HOBHX
¥3J0B M ycTpoicTB IIpM DPa3oCuieHAK
o0bexTa OiHEM LaxepoMm (a) M Ipa
CEJISKTHBHOM Da300LeHnE o0nekTa (6):

a) I - OypannHasa Tpyda; 2-
3aM0pHO~NOBOPOTHHA KJI&NaH MHOTO~
UMKAOBHHA; 3 - NpOGOOTCODPHUK; 4 —
11akep; S5 - MABTP;

6) I - pemep; 2 - Kianas
URPKYJAALMOHHNHA; 3 —~ [pHCTaBKa
MHOTOLRKNOBadA; 4 - NPOGOOTCOPHMK;

S - HchnHTaTe b IIACTOB; 6 - fCC;
7, 9 - nakep; 8 - quisrp; I0-
AKODHO8 ycTpoRCTBO MM AKODH;

II - maTpyGox NpuGOpHH#.

I - IV - MaHOMOTDH.
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00BaNbHOCTED (BeJMuUMHA ILIOWAIKY NOJXHA OHTEH He MeHee 2 M g Ila-
Kepa B 2 M LT YCTQHOBKM AKOpA). [lakep M AKOPH JOJKHH yCTaHABJM-
BATHCA B HOIPOHMIAeMDE KDOBJE MCIHTYEMOTO OObeKTa (Hawdojee pa-
UMOHANBHHY BapuaHT); B ycTolfuMBof wacTy CTBOVIA CKBAXWHH BLile Ka-
BOPDHOSHO! KpDOBJM MCIHTYEMOI'O O0LEKTa; B BepxHe# HenpoHmuaemol
4acTh OOBOKTA, KOTHA BHlle IO KPOBJAM CTBOJ CKBAXMHH Ha NPOTaRe-
Hum S50~I00 M umeeT HNOBHIEHHYD KAaBEDHO3HOCTD.

B Tuy0OKMX CKBaxMHaX I/ IOBHUEHWA KAUSCTBA MAKepOBaHAs
HOJB3YOTCA METOnoM "ToyHofk MpEBA3KM" MecTa YCTAHOBKM Naxkepa X
AKOPA C HOMOIBO MAaTHATHOTO Joxaropa Mydr (M) u I'K, mas yero B
KOMIIOHOBKE YCTAHABIMBADT peNep M, He monyckada S0-75 M jmo mpexmo-
JaTaeMore MHTepBaJa ¥ IVIOmAIK¥ NaKepPOBaHMA, MPOBONAT 3amMCh KpH-
Bx JM n IK ¢ orOmBKO#X TayOMHH pemepa MO KaleJm ¥ HHCTDYMEHTY .
[IprBa3Ky pemepa OCYMECTBIAANT HOyTeM CONOCTABJEHHA C paHee 3alMcas~
Holt muarpammoit IXK.

PexpMu MCTIMTAHMA IWIAHAPYRTCA IO IaHHEM I'TY, moaydeHHHM B
aporecce BCKPHTHA ILIACTA, B 34BHCHMOCTH OT KOJISKTOPCKAX CBOficTB
NOpox M ORUNAEMOTO COCTaBa XUAKOCTM. [IpM BHOODE pexuMa yIUTHBAKT-
CA TaKKe LaHHHS IeoJIoro-Ire0fH3MYeCKUX MccienoBamn#, Pexum ACIHTa-
HEA DJacTa COoIVacyeTcA C I'eOJIOTHYeCKON cuymood 3arkasvumxa. Pexmm-
HHMR [apameTpaMy ABJANTCH: BOJANYMHA IEeNpecCHd Ha IAacT, Bpemd
[IPHTOKA ¥ BOCCTAHOBJIGHUS IABIGHWA BHYTPA OJHOTO ILMKIA, MX COOT-
HOWOHWA MeXNY LUKXJIamy NpY MHOTOLMKIOBOM MCIHHTAHMM, & TaKkke o0peM
¥ cocTaB OTOMpaeMoit xupKocTH. BesWdMHA HNEIpeCcHM B IIaHe pador
YKA3HBAeTCHA MAKCHMAJNBHO BOSMOXRHOMA IJld KOHKDETHOT'O OOBEKTa M BH-
d6@paeTcA C ydeToM cJyenyouyx $AKTOpoB: MPOYHOCTHE HA CMATHe TpPYys,
NMPOYHOCTH XBOCTOBMKA ¥ ycToluMBOCTHM Nakepa, yCTORUMBOCTU TOPHHX
NOpox B MHTepBaJe NaKepoBaHWA M HMCIHTEHHWA, & TaKke KOHKPEeTHHX
3g7aY B LeJaM KCHHTAHEA. [IpE MCIHTAHMA CJNaCOCUEMeHTHDOBBHHHX A
DHXIHX MECYaHEKOB Xenpecciss OPpaHWdMBAeTCA A OpSXOTBpAmSHRR
00Bano00pa30BaHud WM BHHOCA NeCKa Ha OCHOBAHMM ONHTA HMCIHTAHUA
MOJOCHHX OGBEKTOB,. [IpE MCIMHTAHKM KOJIEKTOPOB, HACHMEHHHX I'a30M
A Ta30BHM KOHJGHCATOM, He({ThD C BHCOKMM T'a30BHWM $aAKTODOM, IeNpel-=
CHA CHUxXaeTCA, YTOOH H30G6XaTh BO3MORHOTO GIOKMPOBAHMS KAHAJOB
I PeHMPOBAHAA .

CooTHOmMeHRe BPEMEHE NDHTOKA W BOCCTAHOBJGHUA LABJIOHAA De-
KOMEHIYeTCA yCTaHABI®BATh IO MHTEHCHBHOCTH NpPOABJEHMA ILIAcTa M
onpeneaseTca B npouecce padoTh ¢ MIT ¢ yyeTom monydeHno#t no I'TU
gHPopMAIER O I'OOJOTYYECKOM pas3pe3e CKBARMHH, CNOcOGe BCKPHTES
IJ1aCTOB ¥ HACHUEHHOCTA MOPCHEKTHBHHX OGBOKTOB. IIpH MHOTOKDATHOM
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BH30BE OPHTOKA C IeJbI CHATHA M3CHTOYHOT'O HABJIGHHA B IiacTe,
CO3MIAHHOTO pernpeccueff 3a CYOT BHCOKOT'O I'MODOCTATAYECKOro JaBje-
HEA, BpeMd NpATOKA B MEPBOM IMKIEe HA3HAY8ETCHA KPATKOBDEMEeHHHM
(2~3 MmH), Bpema 3akpHTOro nepmoga - I0-IS mmH, 4YTO BIOJHE HOC—
TATOYHO [JIA BOCCTAHOBAGRHS 3aC0#HOT'0 NaBJEHMs MO IJIACTOBOT'O.Bpe-
M7 OPUTOKA ¥ BOCCTAHOBIEHHA JABJGHWA BTODOTO M NOCHERYOWUHMX IHK-
JIOB yCTaHABAMBAETCA B 3aBHCHMOCTH OT 3anadY M leJelt HCIHTaHUA.
Oomaa IPONOJRHTENBHOCTD BHuepxkyu VT Ha 3adoe NOJEHA OCECHEUKTH
TIONYYEHHS o0beMa ILIACTOBOR RUIKOCTH, HEOOXONMMOIO IS OLHO3HAY-
HOT'O 3AKINOYEHHMA O HACHMEOHHOCTH ILIAaCTOB.

Il CBOSBPSMEHHOI'O OCHADYROHWA HapylleHu## IepMeTHYHOCTH Oy~
PRIBHHX TpyO, yanoB MIIT, aHOManbHOTO NOHUKGHMA YPNEHA B 3aTpys-
HOM IPOCTDAHCTBE NOJKHH OCYMECTBAATHCA ¢ Nomompk cranam I'TH B
IpoNecce CHyCKa OGODYNOBSHAA ONEpATHBHHE KOHTPOJE M peTHCTpauMs
Beca HHCTDYMEHTA HA KDOKe, KOHTDOJb YPOBHA B 3aTPYOHOM IpOCTDaH-
CTBE ¥ MHTEHCUBHOCTH BHXOLA Ia3a H3 OyDWIBHHX TDPYO B eI'0 cOCTaBa.
Kpome TOTO, NOIKHH KOHTDOJADOBATECA JCWJMS KpemneHus (xpyrsamai
MOMEHT Ha KJKYE) 3aMKOBHX COGIMHEHM) MAUMHHHMM KIKYAMM 30 H36e-
RaHMe HapymeHu# repMeTMYHOCTH B Pe3bCOBHX COSIMHEHUAX OYDHABHHX
TpyS. Uepes kaxmue 50 cpéue#l COyCK UpeKpamapT # B TeyeHde 3-5 MuH
KOHTPOJIADYRT WHTEHCHBHOCTH BHXOXA Ia3a u3 Tpyl. llpw oGHapyxeHMm
apuToka rasa MIT nopHMMawT LA yCTPaHeHUA NPHIAH HOT'ePMETHYHOCTH.

B0 m30exaHde CMATHA OYCTHX TPYS UPM MCILTAHRMM IUIACTOB HA
TyyonHe cBhwe 2000 M nocuiefHMe 3aNOJHAKTCA XARKOCTBD, YTOCOK Mak-
cEMaibHH nepenan Re npepuman 25 Mla. Ipomece 3anciHeHA TpPyo
KHIKOCTED KOHTDOJEDYyeTCS M JOKYMOHTHDYeTCd 110 MERIMKATOpy Beca
Ha KpWKe ¥ pacxonomepy Ha cranmmm I'TH. He gmomyckas MIT 2-3 M 1no
noMeverHoft mo I'TV mnomanku, OypoBas OpHrana ILOJLKHA NPHUCTYIATHL K
OOATOTOBKS YCTHEBO#t O0OBA3KY, HOIKINYEHHN K HEMeHTHDOROYHHM arpe-
TaTaMm ¥ BHKHMHHM JIMHMAM npEBeHTopa. Hocie storo cmyckawt WIT xo
MecTa IOocamR¥ Makepa. Harpyska Ha Iaxep an KOHTPOJIMpPyeTCA B
cranmn I'TH 1o NoxazaHusAM IarTdudKka Beca MHCTDYMEHTa M onpeneiseT-
CA M3 YPaBHOHHA

\"u = \MK - \Vx -~ \VTP,
T'ne vvx ~ BEC XBOCTOBMKA, T;
VJTP - NOTepM HaTDPY3KM Ha TPeHMe KOJOHHH TPyl O CTEHKH CKBa-
RUHH, T.

Ecou mpe yCTeHOBKe Iakepa ¢ Domoupk cpemcte ITH radumpaeTcs

PO3KOe NafileHme yPOBHA B 3aTpPyChe M HMHTEHCHBHHHE BHXOX Tasa M3 Oy~
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PRIBHHX TpyO, RHCTDYMOHT CJlOXRyeT OHCTDO HOPRIONHATL M CIeJaTh
OOBTOPHYD HOONNTKY MOCANKEM Hakepa ¢ GoJbmel oceBo#k Harpyaxof.llpm
AEOJHOKDATHHX HEYNAUHHX MOMHTKAX NOCANKM NgKepa CjaelyeT NpACTY-
mETE K nomseMy TPyl ® MIT. lipm Rasmaum B KommoHoBke MIIT omopHoIro
AROPA MOXHO, He NOJHWMAS BCErO OCODYyLOBAHMA HA NOBOPXHOCTH, H3Me=-
HETH HHTEDBaJ NOCAKKA IaKepa ¥ NOMHTATHCA BH3BATH NPAUTOK XANKOC-
TH B3 mnacTa. [oECK ILIomamky# RIA 1aKepa C ONODHHM AKODEM KOHTPO-~
Jmpyercsa no npubopam ITH.

pm BH30Be H NEePEeKpHTHM NpHTOKA B crTaHiME ITH KoHTposmpyeT-
cfl BEC Ha XpOKe, yPOBOHbL B 3aTpyGhe, BHXOXN ra3a #3 TDPYS.

(Ip¥ ANMTENHHOM BH3OBE DEKOMOHAYETCA CIGIHTDH 33 IOIBLOMOM
YPOBHA B TPyOax HyTeM 3XOJOTHDOBaHMA RWIH OTOMBKOA ypOBHA pesuc-
TEBAMETDOM, ONHOBPEMBHHO NpPOBOMUTCA OTCOP M aHAIWM3 NpoC rasa Ha

raHmmd I'TH, a Taxke HenpepHBHHE KOHTPOJE 38 NOJOXSHEEM YPOBHSA
3 33TPYOHOM HPOCTDPAHCTBE.

llpw ACCHASTOBAHHM 38BEHOMO HeTAHHX MNACTOB N4 INOJYYOHHMA Ka-
yocTBOHHHX KBl B MOMEHT BH30Ba IDATOKA He CJGAYeT NONYCKATH CHA-
XOHAA 3a00HHOTO IABJIGHMA IO LABJISHMS HACHWOHEA HefT® rasoM. [lo
HOBHM CKB@KHHA&M, TIe HOH3BeCTHA BEJIMYAHA NABJNGHUS HACHIGHHA, XO-~
gpeccHs Ha WIacT He NOVKHA NMpeBHaThs 20% BeJMUMHH IIACTOBOIO AaB-
JieHAs .

KoHTpoas cHATHA makepa # mombema MIIT ocymecTmiageTcsa HO BeCy
KHCTDYMEHTa C peTACTpalMei COOTBETCTBYDNHMX rEarpams. lloxpem Ipo-
H3BOJAT NOCTENEHHO C HpeNBAPHTEJIbHHM yMEHHNSHHEM [epBOHaYalbHOR
HATPY3KA. B MOMSHT BHTHXKM TPYO BNYCKHO KnamaH NONXeH 3aKDHTB—
CA C ORHOBPEMBHHHM OTKPHTNEM YPABHHTOJBHOTO KJAaNaHa NJIA BHDABHA-
BaHEWA JABJGHHEA Hall ¥ ODOx naxkepoM, [locsie BHpDSBRMBAHWA NABJISHUA
HOpOM3BOZATCA CHATHE Ilakepa IyTeM JONOJHATEeNBHOX BHTAXKA HHCTDY-
meHTa Ha 1,5-2 M B HeCKOJBKO NpHeMOB. lIpm moxbeme HEOOXOZEMO He-
OpEepHBHO BOCTH KOHTPOJDL 38 YPOBHEM XWIKOCTH B ROJLIEBOM INPOCTpDAaH-
CTBe, HO IONyCKas ero CHURGHMA,

9, JMTOIOTO-CTPATUTPASMYECKOE PACWIEHEHUE PASPE3A

Pemenve nanHOll 3amauy ABJIETCA HEPBHM M HENPDEMEHHHM 3BEHOM
TOXHOJIOTAYOCKOTO IIpouecca H3YUeHHA Daspesa IpA I'e0JOr0-TeXHOJ0-
TRYECKHX HCCJEJ0BAHMAX. [IpA JIATOJOTO-~CTPATHIPAdHIECKOM pacwieHe~
HFEM OCYIEeCTBISI8TCSA HOIPEPHBHOE ONEPATABHOE H3YYOHHEe MHMHEpAaJOIH—
YOeCKOI0 COCTAB& ¥ (JUSHKO-XMMIUSCKEX CBOHACTB pa3CypHBaeMHX HOPOIX,
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onpenenAeTc JATOJNOTHA HOPOX ¥ HX cTpaTrpafmueckas IpHypodes-
HOCTH, BHABIANTCA TEKTOHMYSCKEE OCOCSGHHOCTE paspesa (mepepHBH B
OCaIKOHAKOILIGHAM, DA3MHBH, TOKTOHHYECKHE HapyWoHHS), BHIEAANTCH
OHODHHe IUIAaCTH, HOKPHUKHE B MOPONH-KOJIOKTOPH. OmepaTHBHOe olpene-
JIeENe CMeHH JHMTOJNOTO-CTPATAIDAPAIeCKAX KOMILIEKCOB M BHABJIGHEE
ocoGenHoCTel MX IeOJIOTHYECKOI'0 CTPOEHHMA HMO3BOJLANT CYNHTH O Hedre-
Ta30HOCHOCTH paspe3a, NPOTHO3MPOBATH MOMEHT BCKDHTHA I€pPCIEKTHB-
HOT'O He(Tera3OHOCHOI0 MHTepBasa, BHOHDaTh ONMTHMAILHHA DEXMM BCKDH-
TRA IIacTa-KOJAISKTOpa M IPOBOIATL er0 IeTalbROe M3ydeHEe. {3yve-
HEE JUTOJOTHYSCKHX OCOOSHHOCTeH BCKPHBGEMHX MOPOL ¥ MX (H3MKO-
MEXaHMYOCKUX CBOHCTB  I03BOJAET TAKE® CBOGBPEMEHHO BHOCHTEH KOp-—
POKTEBH B DeREM CYDOHHs CKBAXMHH (BHOOD THIA IOJOT, DPOXHMHHX Ha-
pPaMeTpOB X CcBO#CTB GYyPOBOTO PAcTBOPA % T.M.).

Ipomecc KOMILIOKCHOI RHTepIpeTAlMH Ie0JOro-I'e0XHMAIecKol,
TEXHOJOTRUSCKOX M reofusMueckoff MAGODMAIEM IODH JETOJOIO-CTDATH-
T'pad@IeCKOM PaCwWieHeHHH BRINYAET CJASHYNIMEe OCHOBHHG 3TAlH:

I) npemBapuTeNBHOe DACWIGHSHHe Daspesa Ha OCROBe IOJydeHHOM
paHee T'EOJOTHUECKOX, I'eOfM3MYECKOR B T'eonoTo-TeXHOIOTAYeCKOR HH-
(opmaraa ;

2) pacwieHeHHe Da3pesa N0 JAHHHM Ie0JIoTO-TOXHOJOIRYeCKHX
HECCJIeOBaHAH ;

3) yTouHeHMe TDAHNI, MONMHOCTH, I'JMYOHHH 3alST'aHMA IIACTOB E
cTparTurpadMyeckoe pacwieHeHHe paspesa mo maHHEM IUC,

[lpenBapRTeJbHO8 AMTOJNOTO-CTPATHIPafHIeCcKoe DacuwieHeHHe pas-—
pe3a IPOMSBOIATCS HA OCHOBE 00paCOTKM M RHTepNpeTallan mmexwe#ics
00 W3yvuaemol Iomam® mHPOpMAIMM, BrIDYamume# RanHHe celicmopasBen-
KE, IPOMHCJIOBO-TOOPH3MIOCKAX H IEOJOr'0O-TEXHOJOIHYOCKHX HCCHeNOBa-
Huff Mo paHee NPOCYPEHHHM CKBAXMHAM, NETaJBHHX JA0OpaTOPHHX aHg-
JIA30B KAMEHHOTO MaTepuana, CypoBOIO pacTBOpa H ILIacToBoro umana.
llo pesyabraram o6paGOTKE yKaszaHHOR BMHfODMALMM NO METOIMKS, H3XO-
XoHHOR B moxpasmese 5.1, CTPOMTCA NMPOTHO3HHHA reosormweckaff pas-
pes.

9.I. Uurepnperamua naHHEEx ITH

HRTepOpeTarmsa Ieosoro-TeXHOJOrHYecko BHPopMaIAR BRIDYAST
npenBapATebHOEe DACWISeHEHMe pa3pesa M0 MeXaHHYeCKOMy KapoTaxy,
OIpPEeNESHAS JUTONOTHYSCKOTO COCTaBa NOPON M NPeNBapATEJbHOe
crpaTUrpadMYecKoe pacwieHeHHe paspesa IO IUlaMy B KepHY.
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