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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.
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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
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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

I5



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})
CTpaHCTBe. m ¥ i
g e i - = Dot

-0y = ot
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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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a’, ¢/, B/, r’- gaxrTHdecKze. 3
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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.
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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.

50




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
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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.
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$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-
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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.
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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.
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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, ®
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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 | ‘
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RO6Y = X &

—‘a. J\.\Il &
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ARG, £ § ! 5
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=L } E {
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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)
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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
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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.

[lo MeXaHIYeCKOMYy KApOTaxy BHIGJANTCH ILIACTH C D3VIAYHHMA
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fm3nKo-MeXaHHYECKHM) CBORcTBAMHM, ONpeNelAmwTCA IVIyOMHA 3alelaHEd
IIAcTOB B HX MOMHOCTH. MeTogmka miaTepOpeTalM¥ JAHHHX MOXaHWYec-
KOT0 KapoTaxa majoxeHa panes (cM. moppasmen 7.I1).

Kagnas H3 BHJIEJGHHHX IO MOXAHMUYECKOMy KapoTaxXy TDaHHI] ILiac—
TOB C YueTOM BDEMBHH OTCTABaHMA KOHTDOJHDYeTCA MO IUIAMY, KOTOPHHA
CUETaeTCA OCHOBHHM ¥ NDAMHM WCTOYRAKOM MHPODMAIlMM O JATOJOTHIEC-
KOM COCTaB® BCKDHBAOMHX IODOX. B cocTaBe THIOBOrO KOMILIEKCA Me—
ron0B I'TH HamGonee mAPOPMATHBHHMA HpPH JHTONOTO-CTpaTHTpadudecKoM
H3yYEHHM IODPON IO miaMy ABIARTCA MakpO-~ ¥ MAKPOONNCAHAe IOpOX,
KapOOHATOMOTDHES, (PAKIMOHHHE aHANM3, 8 Taxke SJAeMeHTHHY aHnanus
A RHDPAKpacHAf CIEeKTPOMETDHASA.

OToGpaHHHE IUlaM HCCHelyeTCA MeTOLaMd 00A3aTeJbHOTO KOMILIeKCA.
Ecan moxyd4eHHas MHPOPMANESA He MO3BOJSET NPOBECTH JHATONOTO-CTPaTH-
Tpad¥IecKOe pacwieHeHWe pa3pesa, NPMBJIEKANTCA NONOJHHTOJNbHHE Me-
TonH. OCHOBHHE TDPYNHOCTH DM HCCJENOBAHMM mNaMa OCHYHO CBASAHH C
OpRCYTCTBHEM OOBAaJBHHX IODOX, CONSDKAaHAE KOTOPHX B Ipodax Iama
MoxeT ZocTEraTh 60-70% B Gosee. CHOCOOH OTHENICHHS OCHOBHOR ¥ OG-
BalbHO! HOPOIH M METOIMKA [HOCTPOSHEA IUIAMOIDAMM X3JIOXSHH B IOI~
pasnene 5.1, Onmeparop cramums I'TH gmonxeR axkTHBHO MCHOJL30BATH
BO3MOKHOCTH MOBHIEHAA MHOODMATHBHOCTH IUiama IyTeMm yIDABJGEHA pe-
XEMOM BCKDHTHA ILIACTOB. B NEPCNEKTHBHHX HATEpBalax WA IOJy4eHHA
OpeHCTABATENBHOTO IaMa MOTYT OHThL NAHH DEKOMEHZAIMA 00 M3MeHe—
HMM HAUpy3K# HA JOJOTO ¥ YACTOTH ©ro BpPAmeHNd, H3MEHeHMM DeXuma
NPOMHBKE, JJYyUIEHMH CBOKCTB OypoBOTO pacreopa M T.X. 3TO HO3BO-
JeT YBeNMYATL XDYIMHOCTH YAacTHU Ilama M3 pa3dypuBaeMo HODOIH H
YMOHBIMTE B OTCMpaeMHX Npodax colepkaHEe o0BaJlbHO# HopomH. Ilo
pesyabTaTaM aHaj®3a MWiaMa CTPOMTCH JMTOJOTHEYOCKAA KOJIOHKA C yKa-
3aHAeM cTpaTHrpapuyeckoit OpHyPOYEHHOCTH BCKPHTHX OTJOXSHMI.

CrpaTErpapuIeckoe pacWIeHeHMe BCKPHBAOMHX OTJOXeHMI Ipous-
BONATCHA TYTEM CONOCTABNSHUA JATONOTMYSCKOR KOJNOHKE, T.e. ParTE-
YECKOTO padoderc paspesa, C HPOeKTHHM 110 I'TH ¥ 3TaloHHO-IPOTHOS—
HHM, [OOCTPOGHHHM IO pe3yJbTaTaMm HCcJeNoBaHui MPoCypeHHHX paHee
cxBaxuH. [IpE MX OTHOCHTEJIBHOR MNSHTHYHOCTH YCTAHOBIEHHE CTpaTu-
TrpajdmuecKkEx T'DaHKI He BH3HBaeT 3aTpyIHeHmil, Ecim Xe paspesH He
coBIaniapT, TO BO3pacT pa3CypUBaeMHX [OPOY YTOYHAETCH IO ONODHHM
wiacTaM, B KayecTBe KOTOPHX BHOMPalTCHA DETHMORANBHO BHESDEKAHHHE
MapKUpPyDIMe TOPA30OHTH, OHE XapaKTepUsYDTCH ONHOPOTHOCTBLH JIATOJO-
TEYeCKOT'O COCTaBa, (WM3MKO-MEeXaHMYSCKUX CBOWCTB HODOX Y BHICDKAH-
HOCTBHD MompocTe#., B KaxIOM DOTMOHE BHIGJINTCSA CBOM OIOpDHHE IUlac—

TH, YKa3aHHHEe Ha OPOT'HO3HOM TIeOJIOTAYECKOM paspese.
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lpr pa3CypUBaHAE "HeMHX" M "MOHOTOHHHX" OTJIOXGHHH KAK TEpPATeH—
HOT'0, Tak M KapOOHATHOI'0 COCTaBa B HEKOTODHX CAydaax crpaTArpagm-
YOCKHe TDEHANH yCTAHABAMBADTCA LyTEeM BHABIGHHA IMKAMYHOCTH paspe-
38, BHIGVIEHAE B Da3pe3e Tak HA3HBAGMHX CEIMMOHTALMOHHHX LEKAATOB
CBOMMTCA K DACWIGROHED TOJIM HODOK HA OTHEJBHHE CJIOH, MMeKiRe Xa-
paxkTepHul JMTONOTMYEeCKHY COCTaB, CTPYKTYDHHE OCOGOHHOCTH M oOlpene-
JleHHHe (M3MKO-MeXaHHYeCKHEe cBoificTBa.

B TeppHI'eHHOM paspe3e CeJuMeHTaIMOHHH{ IWMKIMT BHIGJASTCA OCHY-
HO IO M3MEHEHMD TDAHyJOMSTPHYSCKOI'O COCTaBa LOpPOJ M HpeJACTaBieH DA-
oM (CHMBY BBEDX): I'pDaBeHT-IeCUAHAK-aNeBpOJRT-TaREa (aprwumr). B
KapGOHATHOM pa3pe36 UMKIATH BHIEJADTCA HO XMMHISCKOMYy COCTaBy, KO-
JIHYSCTBY OpPI'aHAYECKMX OCTATKOB ¥ COIODXSHMO TJIMHMCTOR mpamscH. B
OCHOBAHMM KapOOHATHOI'0 LMKJIATA OCHYHO 3a1eraltT TJMHACTHE M3BECTHA-
KN, BHHE - OPT'AHOTeHHHE B (OJee YMCTHe KapGOHATHHe HOPOIH. LIMKJIHMTH
MOT'YT HMETH JIOKAIBHOE WIHM DEeTXOHAJBHOe DACIPOCTDAHSHHe X HCIOJb3y-
BTCA KpPOMe JIMTOJOTO-CTPATHI'PafMIeCKOro PACUleHOHHA IJIA KOPDEJLAlHA
paspesoB.

JTonoro~cTpaTArpagEIecKos pPACWIeHeHMS Dpas3pesa OKOHYATEJBHO
RODPOKTHpyeTCA N0 pesyabTaram IMC.

OcoGoe BHHMAaHMe IDH COCTABJOHHM pa3pesa NOJXHO OHThH HampapJje-
HO Ha BHABIOHME HOCOOTBETCTBEA (PAKTHYECKMX M MPOT'HOBHHX I'DAHAI
IJIaCTOB, HX MOmHOCTe#, HalMIMA MEePEepHBOB B OCANKOHAKOILIGHHWH, TOKTO-
HHYOCKMX HapyuweHa#t, 30H TPOIMHOBATOCTE, NOABJASHEA CHTYMMHOSHHX MO~
pon, T.S. BCOX TeX INPA3HAKOB, IO KOTODHM MOXHO CYIATH O JHTOJOTH-
YOCKHX OCOOBHHOCTAX paspes3a ¥ HNEPCHEKTHBAaX 6r'0 HefrerasoHOCHOCTH.
llpaByeyeHde MHPODMALME 1O paHee NMPOCYDEHHHM CKBAXKHAM B €8 HHTep-
npeTalMa B KOMILIeKCe ¢ BAfopMamue#t, momyvyaemoi B mporecce OypeHEd,
MO3BOJIANT HPHHATH OCOCHOBAHHOE DpelleHHe 00 HHTepBajax 0T6opa KepHa.

Yro0H H30exaTh HPOIYCK MAJOMOMHHX HIH IVIyOOKO3aJeTapnIMX NJac-
T0B, KOTIa BpeMd IBMESHMA MJama C 32004 CKBARAHH JO yCThA COH3ME-
PHMO CO BpeMeHeM Da3CypHBAaHMA ILIacTa, HEOCXOIMMO NPH HDM3IHARAX
BX0Za B ILIACT-KOJUIEKTOD, 3aperMCTPHPOBAHHHNA HO MOXaHHYECKOMY Kapo-
Taxy, HOMELJGHHO OCTAHOBHTH OYDSHME IO BHHOCA BHOYDEHHOI'O MiaMa
Ha TIOBEDXHOCThL ¥ er'o aHan#3g,.Ecim aHaim3 mnama NONTBEPENAST CIe-
JlaHHO@ TIDeIBADATEJIbHOS 3AKJNYSHHE O HAJMYEK KOJLIeKTOpa, OypeHHe
IPOIOJNXADT C OTCOPOM KepHa,

llpy OypeHum ¢ OTGOPOM KepHa HapauleJbHO HPOM3BORUTCA H OTCOD
maaMa, 9TOCH CoJiee HOJHO OXapaKTepm3oBaTh MHTepBajd 0oTd0opa B TeX
cJaydasdx, KOorha HaoipraeTca HE3kuff BHHOC KepHa., B NePCHOKTHBHHX RH-
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TepBajlaX, B KOTOpHX HOpexojaraeTcs OTOMpaThs o0pasiui TOpHHX IODOX,
OTGOp IUIaM2 HEOOXOIMMO HPDOBOIMTH OCOGSHHO TWATEJNBHO C TeM, YTOOH
BIOCJIGICTBAR MOXHO GHJIO PSKOMOHIOBATH HaMCoJee MHTODECHHe, C TOY-
KA 3peHmHA HedTerasoOHOCHOCTH, MHTODBAJH.

llpu comocTanJieHER (PAKTAIECKOTO pa3pe3a C HPOTHOSHHM AJIM IPO~
OKTHHM BO3MOXHH 3HAWATEJIbLHHE DacXOXIeHHA, KOTODHE MOTYT OHTE BH~
3BaHH DO3KEAM K3MOHOHHOM MOMHOCTO# OTHEJNHHHX TOJm, I'OPA30HTOB,ILIac-
T0B, MOABJEHMEM HOBWX Tou (TOPH3OHTOB, ILIACTOB) MM BHIANGHHEM
¥3 paspesa OTAeJAbHHX ero vacTeli, B ToM WHcJe BCASICTBHE TEKTOHA-
YeCKHX Hapymermit, pasMuBOB, IPDYTHX aHoManuit paspesa.

(060 Bcex BHABNEHHHX HECOBIANGHEAX paspe3oB omepatop I'TH cra-
BET B M3BOCTHOCTH I'€0JIOTHYECKyD clyx0y YEP H GypoBOI'0 MacTepa
IS OonepaTHBHOM KODDOKTHDOBKM Npolecca OypeHHEs. B 3aBHCHMOCTH OT
XapaKkTepa M3MEHEHWMA paspesa NanTCH DeKOMEHNAIMM 06 K3MeHSHHM 38~
IVAHAPOBaHHHX MHTEDBaJOB 0TOOpA KEPHAa, NMpoBeneHAM I'EIPOIAHAMAYEC-
KEX HCINTAHMI, Ieodm3M4I6CKEX KCCHeNOBaH®d CKBaXMHEH M Ip.

9.2. OneparuBEad o0padoTka Ieodmandecxoft MAGOPMAIAN
H KOMILIeKCHad HHTepIpeTalnd

JuTosoro~cTpAaTHIpafNIOCKOe pacwieHOHHe pa3pe3a CKBAXHHH II0
naHduM IVC BrAKYRST CJASIYDUME ONePalMM: YBA3KY AuarpaMM DasiMyHKEX
METOLOB MO TVIyORHE; ONpelesISHAe I'DaHMI], MOMHOCTel M IVIyOHHH 3al1e—
TaHMd INAaCTOB; OIGHKY JETOJMOTHISCKOK XapakTEpPHCTHKM ILIACTOB X KX
cTpaTHrpagMIeckoft IIpHYPOIEHHOCTH.,

Jas pellesns 3anad 0O paspesy B L6JOM IDUMEHARTCA IMATpaMMH
0073aT6JIHHOI0 KOMIVIKCa MCCACSHOBAHMY, BHIIOVIHAEMHX IO CTBOJY CKBa-
xpRy B MacwTade 1:500. B mepcHeKTEBHHX MHTEDBANAX ACHONL3YRTCH
pPe3yABTATH NeTalbHHX IeOPRSMYECKHX HCCAeNoBaHMHE, BHIOJHASMHX B
macmTase Y:200. CocrapH NpUMOHAGMHX KOMILIGKCOB METOINOB IIDHBEIe~
HH B pa3gzede 2.

YBR3KY LMAarpaMM DasJIMgHHX MeTOINOB 110 IJIyOMHEe BHIIOJHADT B
miacrTax ¢ HamooJiee YeTKO BHPAXOHHNMH I'DAHMIAMA. JTOMY YCJOBHD CO-
0TBETCTBYKT T'DQHAIN ILIACTOB C DE3KO DasJHAyYHNME (H3HKO-I'€0JOTHYec—
KEME cBOZCTBAMA (HANDAMSD, TJIMHA - M3BECTHAK, TJAMHA — [ECUYAHWK,
ILMOTHAA NOPONA ~ BHCOKONODUCTHI XOLNEKTOP ® T.X.). MomeT Takxe
UCUOJB30BATHCHA OTOMBKA Ha IuarpamMMax GalMaka KOJOHHH. 38 MCTHHRYD
TAyOMHY UPMHAMARTCA NOKA3aHAA CTAHIAPTHOTO KapoTaxa. YBA3KY TAy-
6un THC ® I'TY ocymecTBAANT MO CONOCTABIGHAD C MeXaHWYECKAM KapoTa-
EOM.
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TpaHyuy MompoCcTe# MnacTOB ONPeReJANTCA N0 YCTAHOBIGHHHM IJA
RAKNOT0 MeTOXNa NpanmiaaM, IpM DTOM NpemIOYTeHHMe OTIAeTCA MeTOoNaM,
Hamdosee YeTKO QMKCApyomAM I'DaHMIM InacToB (BK, EMK, MK, BK3 u
T.M.).

JuTosOTRYECKAA XapakTePACTRKA BHISJEHHHX ILIacTOB OIGHHBAETCR
0O KOMILIOKCY T'e0QM3MYeCKAX METONOB ¥ pesyJbTaTaM aHaay3a [lama,
KepHa. BaxHoe 3HAuUeHye IpH JUTOJNOTHYECKOM DacwWieHeHMM paspesa Io
TUC u I'TH nmeer ampropHas WHPOpMALMA HO paHee NPOCYDEHHHM CKBARE-
HaM, Ilpx 9TOM KCIOJIB3YyDTCA NAHHHE I'€0JIOr0-TEXHMUSCKOT'O HApAna,
IPOTHOSHHE M CBOIHHE I'e0Joro-~Teofu3MYecKue paspesH. CoBMBCTHOE
npumeHerue naHHex TUC u ITU mo3BOASET YTOUHWTH MECTOIOJOREHHE
(rayouny) HedeTsHx no ITH rpaHui, ONPeNEJATH MOWHOCTHL INACTOB,
YTOUHMTH JRMTOJOTAYECKUE cOCTAB MOPOXN, OCOCEHHO B MHTEpBalaX C
OOJILUMM COLepRaHMeM OCBANbHHX IODOI.

Ompenenerue crpatTurpad@yecroffl NpHMypOYeHHOCTH HMOPOX IO JNAHHHM
THIC BHIOJHANT HAa OCHOBE BHIGJIOHAS HA IMarpamMMax IeofM3UYECKUX pe-—
IepoB B conocraBlienyusa ¢ I'TH ¥ NPOTHOZHHME I'€0JOTO-TeOfM3AT6CKUMA
paspesam#. B KauecTBe pemnepoB, XKaK OPaBMIO, MUCHOAB3YDTCA DPETHO-
HaJlbHO BHIGDKAHHHGE 1O T'€OJIOTMYSCKMM CBOACTBAM ¥ MONMHOCTH ILIACTH,
COOTBETCTBYDIME OUDENEJIEHHHM CTPATHIDAafMISCKNM T'OPA3OHTaM B MMED-
upe XapaxTepHynw QopMy KDEBHX Ha Imarpamqax IUC, mospoasmmyn ero
JerKO BHABNATH. B KammoM I'eoJIOTHYECKOM DETHOHe Tak#e pelleps Hac~
HOPTH3YOTCA ¥ MM NDUCBaRBaeTCA O0O3HAUeHHE. B HEKOTODHX CJyvasx
B KayecTBe peNepoB KCHONB3YWTCA He IJACTH, a I'DAHAIM CMEHH OTJO-
XoHui,

[IpuMeHeRre METONMKA KomiUiekcHOR murepnpetammu I'TH m IUC npam
JHATONOIO~CTPATHTPAPUIECKOM DACUWIOHOHWHE pa3pe3a paccMOTpAM Ha Oph-—
Mepe HccaenoBanuit B Tpymiax HedTera30HOCHHX NPOBMHLRAM,

Ipynog I. B Boaro-Ypansckoit  Tmmano-Iledopcko#t HedTerasoHoc-
HHX TPOBMHIMAAX B COJBIMHCTBE CJYyYaeB JIMTOJOIO-CTpaTUrpafMdeckoe
pacwleHeHue Daspesa He BH3WBAET CYyWEeCTBeHHHX TpyZHocTef. JToMy
CIHOCOGCTBYET BHCOKAS CTONSHh U3YYSHHOCTH DPaspesa, BHUEPEAHHOCTH
ocamoyHHX dopmaimit B npenesax 3HAYMTEBHHX ILIomWanei# M OCWHOCTH HX
TeoJoro-Pu3HIeCKUX CBORCTB, Haj¥uAe B NOCTATOUHOM KOJIHMYECTBE pe-
THOHAJLHO PACIIPOCTPaHEHHHX DEeIepoB.

JMTOJOTAYECKOe DacWwieHeHMe TEPPUTeHRO# yacTu paspesa OGHUHO
He BH3HBAET 3aTPYINHEHMH MO NAHHHM MEXaHMYECKOTO KapoTaxa ! 3MX30~
IWYECKAM aHaAM3aM uvlama. APTHUIMTH M aleBPOJUTH XapaKTepR3ywTcd
OCHYHO 60J16@ HM3KMMM 3HAYEHMAMK MeXaHRYeCKoff ckopocTH HO CpaBHe-

I25



HAD C NecYAHMKaME. KpuBasd MeXaHAYECKOI'0 KapoTaga XODOWo KOppedu-
pyerca ¢ kpmso# IIC.

I¥TOJOTHIOCKOS pacWioHeHEe KapooHaTHO¥ WacTE paspesa J0BONB-
HO 9ACTO ABJAETCA CAOXHOH 3a8zmaveit, uTO ycyrydigeTcs BHCOKol (5-
7 M/4) mexaHHUecKRO# CKOPOCTHD IPOXOJKE, OTPAHMIMBaDUG# NPHMEHEHHS
pacumpeHHOrc kommaexca MeTonoB ITH. Ilo naAHHM MEXaHWYECKOTO Kapo~
Taxa KapOOHATHAA 4acTh paspesa MufepeHIMpPYyETcA HENOCTATOYHO dOT~
KO, XOTH C YBEJRYEHHEM INIMHHCTOCTH M NOPHCTOCTH M3BECTHAKOB M HO~
JIOMETOB HAGJaeTcA BospacTanRe 1w (puc. 42). HM3KAMK 3HAYEHMAMA
(I-3 M/4) OTMERADTCA IWIACTH GHIHIDATOB. 5 MEDPIesiX B IVIMHACTHX
LOMOMATAX HACMDIEeTCH BO3pACTAHMe MeXaHWYecKoyi ckopocTd B I,5-2,5
pa3a OO CPABHEHMI C €r0 3HAYSHHAMH B IVIOTHHX M3BOCTHAKAX.

B xapGonarHoft acTH paspesa (TypHeBcxhe m PaMSHCKHE OTJOXE~
HEA), MPeNCTABIGHHO! M3BECTHAKAME H JOJIOMATEMH, HIDOBOIHTE JHTOJO~
THYECKOe DACWIGHEHRe NPAKTHUYECKE HOBO3MOXHO, TaK KAK H3MEGHOHAE ¢
OYeHbh HO3HAYATEJBHOE X He HalANAaeTCHA 38KOHOMEDHOCTD B €€ M3MeHe-
HuEE OpE OypeHMM B M3BECTHAKAX M IoJjomarax. g JHTOJOTHYSCKOIO
DaCuieHOHnA pas-

L3 KX 2% |2| % | pesa pemammas
g ?": t, MHHM wg$ §§$ ; g R
% g 0 ig 20 30 50 | 50 ] HaIJIeRKHAT MeTO-
190 / —_— IAM 3HAJn3a
miama (Maxpo- R
MHRDOOIMCaHRe,
1200 KapOOHATHOCTE,
. ILIOTHOCTH). B
{240 e TODPHTeHHOM
d YyacTH paspesa
KHPOPMATEBHOCTD
1220 KpABOX 1 HOBH-
| }E maeTcd. llopuc-
‘230 T!r THEe IIeCYaHRKE
XaparTe pE3YOTCH
o0 | HOBHUGHHOM
{240} © B 1,5-1,8 pasa
1 00 CPABHEHMAN
1250 CO 3HATOHHUAMK
B apTALIMTAX R
Puc. 42. JmTosormueckoe pacwieHeHHe IO aneBpoJATax. B
ckB,III 3amagHo-Hoxesckoit miomann (flepmcroe CBABA C YACTHM
Tiprxamse ).
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NepeclaMBaHMeM YRA3aHHHX NOPON MOXaHMUYeCKH# KapoTax HEOOXOIHMO
KOMILIOKCHPOBATh C QHANM3OM IUlamMa, TpudeM nocienunit HeoOXOmWMO OT~
OMpaTh HONpPePHBHO WK C NMCKPETHOCTHY He dojee I-2 M.

Iia ycUemHOro pemieHMs 3aJiaud JATOJNOrHIECKOI0 DACWIeHSHEA Ne—~

BOHCKMX OTJOXSHMU naRHO¥ Ipyniu OpoBHHIME metomu I'TH Heolxommmo
xomiuiekcmposarh ¢ I'MC. Il mpuBAsSKM HHPopMaimMm, monyuaemod no I'TH,
HEOOXOZHEMO HMCIIONH30BATH OHNOPHHE ILIACTH WIM pellepH. B XayecTBe Ta-
RHEX HCHOJB3YOTCA NMOBCEMECTHO DACHPOCTDAHOHHNE M BHUGDXAHHHE IO
MOMHOCTH IMIACTH, KOTODHE YBEDEHHO BHIOJSTCA IO KDEBOR V', IaHHHUM
aHaIM3a IVIaMa M KPHBHM SJIeKTDOMETDHM WIM DamMoOMeTpHE. Tak, Ijd
lepmckoro [pEkamps npE HposeneHnd I'TH B xavecTBe penspoB HCHOJb-
3yeTca KpOBJA BepeficKMX APrmWUIATOB, K3BECTHAK B KDOBAO TypHed.
B Komm ACCP (VCHECKOS MECTODOKIGHME) B KAUSCTBE POI6POB BHIGJGHH
B BODXHEINODMCKEX OTJIOXOHWAX HODHCTHE MECYQHMKHE, B KAMEHHOYTOJBHHX
OtJORGHHMAX ~ TIMHACTHE M3BECTHAKA HaMOPCKOI'0 BO3pacTa M AHTRIDHTH
COPIYXOBCKOT'O0 I'OPM30HTA, B BEPXHEIGBOHCKAX OTJIOXGHHAX - KapOOHATH
IOMaHAKOBOT'O I'OPH30HTA.

CrpaTurpafMueckoe pacuieHeHHWe paspesa B Ipouecce OYpeHHT He
cocTaBaaeT colo# TPyHHOCTH, €CAM CTPaTHTDadAYeCKAE T'DAHHMIN COBHa~
IapT C JATOJOTMISCKAMHA. IIpE pA3CypBBaHAM “MOHOTOHHOA™ TOJIIM H3BOCT-
BAKOB RJM NOJIOMHETOB (BepXHeZeBOHCKO~-TYpHOHCKHME RapOOHQTHHE ROMILIEKC
Bamxupre) crpaTArpafRyeckoe pACYIeHEHMEe NPeJCTaBAAeT COGof CIHOXHYD
3a1a49y, ycCIemHoe DeUeHme XKOTOPOoH 4acTo HEeBO3MOXHO 6638 JaHHHX IVC,
JIaGOpaTOPHHX AHANM30B KAMEHHOT'O MaTepuana H I'e0JOr0-IeofH3XYeCKOM
AHPopMaIME DO paHee NDPOCYDEHHHM CKBAxHaM. B IQHHOM CJy4Yae POKO-
MEHIyeTCa MCHOJB30BaTh LMKIOCTPATArpaf@IecKEl MeTOR, IO3BOJLANIMI
IBfbepeHIMpPOBATh KPYNHHEe CTPaTArpafuIecKHe KOMILIGKCH HA MOHEe
KpyOHHEe OMMHMUH - IAKAATH, HMODIME TPAHCI'PECCHBHO-DOIDOCCHBHHE xa-~
paxTep ¥ OOYCJNOBISHHNE BHYTpHPODMAUHOHHHNMH I8DODHBAMA B OcCanKoHa-
KolWwleHnH. B raploRaTax perpecCHBHAsA YacCTh CONUMOHTALBOHHOIO LAKIM—
T ACTO OTCYTCTBYeT X B OCHOBAHRE 61'C 3alerap? OOCWSHO I'IAHKCTHE
R3BECTHAKMA, COOTBETCTBYDIHE HAYaly TpaHCT'DeCCHM. Bume B Gojee cmo-
xoliro#t 06CTAHOBKE QODMEDYNTCHA OPI'aHOPGHHHO M XOMOTOHHHE KAapOOHAT-
HHE HOpOIH. HaiMuMe B HMRHHX YacTAX LNEKIMTOB IVIMHACTHX pasHocTel#t
nopox MO3BOJAET MCIONb30BaTh HX B KAYECTBE pEHepOB LAA OpHEHTalMH
B pa3pese B Ipoliecce OypeHEA A CTPATHIPadUIecKoOro pacuwieHeHMd
paspesa, Tak KaKk B KaXIZOM CTPATHIpafMY6CKOM I'OPH3OHTE BHAGIAETCA
OT OJHOTO NO HEeCKOJIBKMX LMKJHTOB, IPHYEM I'DAHAIIN NOJOIBH WIH KpOB-
J UERJIRTOB COBIAZANT ¢ I'PaduilaMéd I'OPA3OHTOB. [IpEMep HKCHOOJBSOBAHMA
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IAKIOCTPATATPAPMYSCKOTO MOTOLE HPH CTPATHI'DADMYIeCKOM pacwieHeHAY
RapOOHATHOT'O KOMILIeKca N0 jannuM I'TY noxkaszan Ha puc. 43.
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Puc. 43. Jmrosoro~cTpaTHrpadyyeckoe pacwisHeHHe paspesa
no ckB, 232 Bexeromckoil mwiomann (Bamxkupus).

Ipynng . CrnoxHHe IOPHO-T'EOJOTHYSCKHMEe ¥ TEeXHOJOTHYeCKUe yCJo-

BUS NPOBOXKK CKBaXMH B I[[pEKacImMiickolt HedTerascHOCHO# NPOBMHIRK,
llpenypansckot HepreraszonocHolt u Illpunarckoi HedTeHocHOK obaacTax
SHAUATEJBHO 3aTPYRHANT DOUeHMEe 348! JIMTOJOTHYSCKOT'O M OCOGEHHO
TpaTHrpaduyeckoro pacwieHeHns paspesa B fpouecce CypeHud. LypeHme
TJVIyCGOKUX CKBAXUH BeleTcA IPeMMyUeCTBEHHO DOTODHHM cliocodoM, Ilpx
OypeHuM CKBAXMH B HAICOJEBHX OTJIOXOHAAX NPUMEHAETCA M TYpOmHHNH
cnocod. Mexanmueckas CKOPOCTE OYDeHHS NOBOJABHO HE3Kagd B COCTABIAST
OGHYHO 2~4 M/4, CHHRAACH B IPOLYKTUBHON HOnCOMEBO#t KapOoHaTHOH
royme mo 0,6-I,5 M/4, HaudospWasd ee BeNNIXHA HaACIOIAeTCA UK pas-
GypuBaHMy coseHocHoro Kommwiexca (mo 20~30 M/4) ¥ TEPDHIEHHHX OT-
JoEennit HamcoNeBoro Kommiekca (I0-I5 m/u). llpM OypeHusm WAPOKO MpK-
MEHANTCA M3BECTKOBO-CHTYMHHE PACcTBODH B IMIMHHMCTHE PacTBOPH C JO-
GaBxaMd HedTH. IL10THOCTH OYPOBHX pAcTBOPOB IIPA BCKPHTAM MOACOJNE-
BHX OTJNOReHuft ¢ 3oHamu ABIJI mocTuraer 2,I10-2,15 r/cM® {(MecTopox-
neHuwe TeHTus).
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Haubosmee 3@PeKTHBHO pacwieHeHWe ODOM3BOINHUTCA B HanCcoJaeBOH
uaCTH Pa3pesa M COJEHOCHOM KOMILUIeKCe. HamcoJieBHe OTJOXOHRA npel-
CTaBJEHH TePPAI'eHHHMH NOPOLAMK C IIPOCJOSMHA M3BOCTHAKOB, IOJOMHE-
T0B B MepreJeil, HamGoasmas MOWHOCTH HANCOJEBOI'0 KOMIUIEKCA
(™4 twc.M) HaGmonaerca B [Ipuracumiickoil HedTEra3cHOCHOK ITPOBMH—
MK, MOWHOCTD TalOI'®HHHX OTJOXRGHHI M3MEHseTCA OT NECATKOB M COTeH
merpos ([penypansckait nmporud) mo I,5-2 THc.M (lpHkacmmiickad Hed-
TEr430HOCHAA TMPOBHUHLIMAA) .

HajicoNeBHe OTJIOKGHAA XOPOWO NUfPepeHImMp KTCA IO MeXaHHIECKO-
My xaporaxy (pmc. 44). Hamdonee BHCOKME 3HAYEHWA ¥ B HANCOJEBHX
OTJIOXOHMAX HPAYPOUEHH K IECYAHHKAM, OCOGEHHO HODACTHM, ANEBPOJHA-
TH, ApTMUIATH ¥ KapOoHATHHE HOPOIH XapaKTepH3YDTCH yMeHbLeHHEeM
BEJMYMHK ¥ . JUIS JMTOJOTKYECKOIO DACULAGHEHUA NOCHeLHEX 7 TaTog-
HO B HOMILIEXCE C MEXAHNYOCKMM KapoTaxOM IPOBOIMTH aHANM3 Liama X
KepHa. [L1aCTH-KOJIGKTOPH BHAENANTCA HO YBOJMYSHMD 4y , HOIVIOMEHHD
8ypoBOI'0 pacTsopa,

' (¥ 4 e} H
poCTy  rasoHacHmeH- |E |2 L. M =3 o § s; 512 &
HOCTR Oyposoro pa- |22|5 ' CISET|E =
ctmopa # amwmaecues- [S_[B| 20 40 60 [igdo 50 [B]=
nmp iwama. Bxon B ! ” D @
TAOTeHHHe NOPOIN  |giun ! = =
JETKO ONpenesaeT- f
¢l o peskoMy ( B © i
5-7 pas) BospacTra- 31501«
wao . lpocuon s X
THIC-aHTHIPUTOBHX  |3460™ 2. ==
IOPON, M3BECTHAKOB F 2
R zomomuros TamEe |, o e St

+ —IXE

Puc. 44, luto- |30 —
NOTYYECKOE pacwie- =
HeHHe pazpesa NO 3190/%

CKB, 3 momalw( o =D 3
Baitwder~Apan (lipE~
Kacmit) . ? 3200 D
£ 2 =
3210 X 4‘ .:"“
I29
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XOpolo BRUENANTCA OO PESKOMY yMmeHbmeHub % (puc. 45). Anauus mrama
(MuKpo- M MakpoommcaHue, XKaplOHATHOCTH, IUIOTHOCTH) HNO3BOIAST BH~

IeJATE JAUTOJOTMYECKHEe OCOCEHHOCTH IIODOX, CJATADIMX OPOCJOX. B He-
KOTODHX CJIy4YadAX IJiA pelloHMd 34nad CTpATErpadms DoMAMO MeTomos I'TH
OPEXOIETCA NPEBJIEKATh IeOfR3KMYecKHe MOTOIH (ceficMopasmenxy u IUC).

= oSk b, MM V3 — Mg TRucken
SO 20 40 €0 sp—| 40 S0 s 70 7 0 30 -----
= T, ——- % ALK, 3
SESH 120 40 80 -1 30 70 i
el [ <R
<5 \ o
38[] RS LSRN — =t '0: g'_
7 i
= !
3B40) [ PR
2 §
388017 i
: e
AR !
3990] Pl
= iR
R Pl
%0 | -
It ==
Sl i

Puc. 45. JIuTosqoTM¥eckoe pacwieHeHMe pa3pesa
oo cxB. 29 miomamr TeHrzs

HamGoJsiee caoxuolt npodnemo# upm npoeemenun ITH sbagercs JamTo-
JoTo-cTpaTarpajageckoe pacujeHeH#e MOINCONSBOTO KOMIUISKCa, KOTHA
HEOOXONMMO HCIOJb30BaTh HOPMAJHM3OBAHHYD MOXaHMYECKYH CKODOCTH
IPOXONKA C IOpEBJeYCHMOM 00S3aTEJbHOI0 KOMIUIEKCA AHAJM3a WAsMa H
IOIOJHATEABHHX MeTOIOB (ramma-crexrpomeTpun, WK-CHeKTpOCKONAM X
Ip.). CrpaTErpadudeckoe paculeHeHMe IONCOJEBOH WaCTH paspesa B
GOJILEHCTBO CAy4aeB HOBO3MOXHO 063 HETAJbHHX JaCOPaTODEHX MACCHAe~
LOB&HMI LUIaMA B KepHa.

Ipvona . Juronoro-crpaTHrpafuueckoe pacwieHeHMs paspesa B
YCIOBUMAX 3anagHo-CHOMpCKoil HedTerasoHOCHOR IIDOBHHIMH OCJIOXHAETCA
BHCOKMMY CKODOCTAMA OyDEeHMs: IPH DasBeIKe OHO ZOCTMI'aeT 2I-23 M/,
a IpY 3KCILIYATALMOHHOM OypeHMm - 35-40 M/4. BHCOKME® 3HAUEGHMA ¥
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He IO3BOJANT OCYWMEeCTBIATH OTCOP Ilama ¢ BHCOROK gacroroit (3-5 M),
B CBA3H C YeM HHPOpMALMA, TOJNYUAEMAA C IOMONBD MEXAHHYOCKOr'O Ka-
poraxa, npmodpeTaeT ocofoe 3HayeHHe. Pa3lypuBaHHWe IVMHMCTHX HO-
POIl CONPOBOXNA6TCHA DOIKUM YMCHBUIGHHOM MexaHwmyeckoff ckopocTH Oy-
PeHRA ¥ yBeJMYeHHMEM HAABJIGHWMA OypOBOTO DAcTBODA B HarHeTaTeJBbHOR
JIAHAR an (puc. 46). BXon B INACTH-KOJUIGKTODH COIPOBOXLAETCHS poc-
TOM Y R NalieHneM PBX' Hadmonaerca Takxe norviomeHwe CypoBOTO pa-
cTBOpa. JJA HOCTPOSHMA JMTOJOTMYECKOR KOJOHKE HEOCXOINHEMO SIH30IH-
yecku (uepes I0-IS M) OTOHpaTH mAaM B3 RHTEDBANOB, XapaKTePH3YD-
WAXCA Da3JMYHHME 3HAYEHMAMA @ , C TeM, YTOOH BHABHTEH XapakTep 38—
BHCHEMOCTH MeXIy BeJMUMHOX W H JHTOJOI'Helt mopox. CrpsTArpaduuec-
KOe pacwieHeHMe paspesa Ieyecoo0pa3’Ho HpOBOJATH IOCNe IPOBEIeHMS
TUC mo KOMILUIGKCY I'eOPH3RYECKHAX M I'€0JIOr'0-TeXHOJNOTHISCKHX ACCIeNo~
BaHnit. IIpM BCKDHTHM TDMACOBHX M DDCKAX OTJOxeHmil B npomecce Oype—
HAA pa3BellOYHHX CKBAXMH OTOOp maMa HeoCXOIMMO OCYUWSCTBJATE 46pPe3
3-5 M C BHIOJIHEHHEM 00A3aTeJIbHOIO KOMILIeKca HccaenoBaHmit. IIpm
BCKDHTHR KapOOHATHHX KOJUIOKTODOB M CHTYMHHO3HHX IMHEMCTHX IODOXL
9acTOTy 0TOOpa mama HeOCXOAMMO yBeJmuMBaTh N0 I-2 M ¢ pacmupeHm-
eM KOMIUIeKCa NprMeHAeMHX meromoB I'TU.
Ipynog Iy. CuoxHoe T'e0J0IRY6CKOe CTpOeHM® NpOBRHIMEYE, BXONA-
XX B NAHAYD Ipymiy, Haawame 30H ABIJl, Goabmas IMIyORHA CKBaXHH -
BC@ 9T0 3HAYMTEJLHO 3a4TPYRHAET OlepaTHBHO® M3YYeHMe paspesa. Mexa-
HMYeCKaA CKOpPOCTb CYPOHHMA HU3-
Raf ® cocTaBusaeT 1,7-2,2 M/4 g
7}
Z

(CeBepuni#t KaBkas, Typxmexms, b, MM p""mq K
YsGexucran) u naxe I,2-1,5 m/¢ 4020 | 16 48 |5 7
(YxpamHa, I'pysus). Bypenme Xt
BENeTCA [PeMMYMeCTBeHHO DOTOD-
HHM CIIOCOCOM C IIDHMEHSHEEM

YTARSJEHHHX TVIMHACTHX DacTBO- [250 K=

pPOB C noGaBKaMA HePTelponyK- S €2
TOB M R3BECTKOBO-GHTYMHHX 1280 o <X
PACTBODOB. —

1330 ==

Prc. 46. Jaroxaor oe
pacwieHeHde paspesa (CamoT- N0 g —
JIOpCKaA ILIOWLATb ) .
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MesoBHE, TaleOTeHOBHE M HEOTeHOBHe oTiokeHms Cepepo-Kapkas-
CKO~MaHTHIUIAKCKOX ¥ NajleOTeHOBHE OTJokeHua HxHo-Kacmuitckof Hedre-
Ta30HOCHHX HPOBHHIMHE XODPOMO paCcWIEHANTCA IO JAHHHM MEXaHHYeCKOI'o
Kaporaxa ¢ IpHBJIeYeHHEeM MHOpMalA| 1o mﬂamy (puc. 47). Ins TouHOK
IPMBASKA WIACTOB K IJIyOMHe HEOGXOIMMO NpHBIEKATh MeTomw IMC. Yac -
T0Ta OTOOpA UIaMa AUKTYeTCA DeliaeMHM® 3ajadvaMll B OCHYHO COCTaBIA-

er 5, pexe 10 M.

JimTonoro~-cTpaTHrpafMyeckoe paculeHeHdAe MeJIOBHX, IaJeOTeHOBHX,

< e BORAT- [ILAAMO- g
Z (2| oy [HOTD, TPAVMA) &
2% /o h | S
= |2l 2550/20 s0j0 80|
3450
3480 —

1°4 P
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=z [egviy]
3200 | o
3220 | e
3250 ="

Puc. 47. JRTONOTHYECKOE pacwie-
HeHme paspesa Mo Cks.l lleixosckok
iomand (CoepepHuit Kapkas).
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HEOT'eHOBHX OTJOXeHE#! (AMy-
HDapeuHckasa HedTerasoHOCHAR
NPOBRHIAA) B Me3030fCKO~-
Kaitro3ofickax oryoxeHnH
(lnenmpoBckas Hedreraso-
HOCHag 06]acTs), IpelncTaB—
JIOHHHX TODDUI'CHHHMM M Kap-
GOHATHHMA IIOpONaMd, IIPOA3~
BOINMTCA TOJNBKO B KOMILIEKCe
TTU ¢ reofu3uyecCKUMA Me-
TOLAMH.

JimTosoruueckoe ¥ crpa-
TArpad@yeckoe pacwieHeHue
TiyGoKOo3aeranueil yacTu
paspesa fABIAETCH NOBOJBLHO
CJOXHO# 3amaveil. IPPeKTHB-
HOCTH IDHMOHOHHMA MeXaHu-
YECKOI'0 KapoTaxa NpH BH-
JIieJIeHAN Ty GOKO3aleTranipmx
KoJuleKTopoB CeBepHoro Kas-
Kasa cocraBigeT oxojo 60%,
NIDAYOM BeJMUYNHA AY IHpH
BXOIE B KOJUISKTOD MOBHIA-
eTcA He3HAYHTeJbHO. ONTH-
ManbHH{l MHTEpBaJ DerHcTpa-
LIMA OPONOJKUTENIBHOCTH Oy-
peHua (mwar XBaHTOBAHEA)
noyxeR OHTE C,5 M. s
yueTa TEeXHOJIOIMYEecKHX ¢ak-
TOPOB 11eJ1eCO00PA3HO pac-
CUATHBATE HODMAJA30BaH-
Hy©® ¥ C BBEJLOHHMOM IoIpaB~



KM Ha A3HOC IOJIOTA.

[Ipy BHREJNCHWA TPOIMHHHX KOJUIGKTODOB XOpONMSE DEe3YJbTATH faeT
PacxXomoOMeTpEA .

OT6op mnama, BBHIY HH3KAX CKOpPocTedl OypeHds, HPOHSBOIHTCA 46—
pe3 I-2 M C BHOOJHOHEEOM 0043aTeJBHOI'0 KOMIUVIeKca.

B NPOLYKTUBHHX YacTAX paspe3a HEOOXOMMMO MCHIOJAB30BATEH IOIOJ-
aarenbHe MeTOgH [T ¢ 00a3aTeJbHHM KOMILIOKCHPOBAHHEM C MSTONAMHA
THC ¥ na00opaTOpHHMA aRaj®W3aMi Ipo0 Iulama M KepHa.

Taxum odpasoM, addexTuBRocTs OpHMeHeHHs I'TW ia JHMToJj0ro-
CTPaTArpafMIeCcKor0 paculeHeHHs pas3jMyHa ¥ 38BHCHT OT MHOI'MX NpA-
DOIHHX B TEXHOJOTHYECKMX (aKTopoB. KommiexcHpoBahme meTomoB I'TU
¢ celicmopasBenkoit, TYIC  saGopaTOpHHX HCCAeNOBaHMM miama ® kepHa
MO3BOJAKNT OPOBOIHTE JHUTOJOI'O-CTpaTArpafUueckoe pacujeHeHuWe naxe
npy GypeHHH CKBAXMH B CJOXHHX I'@0JIOTO-TEeXHHYeCKHX YCJOBHAX.

10, BuABIEHUE ¥ OLEHKA MPOIVKTHBHHX ILIACTOB

BHABJIOHAE NPOAYKTMBHHX IJIACTOB B paspe3e IPOM3BOIATCA HA OC-
HOBE KOMILIEKCHOTO MCIOJIB30BAHKA B OHEpaTMBHOY KHTEpIpeTalu I'eo-
JIOTO-reoXEMuyUeckot, TexHoJoTHYeckoi, reopuspyeckolf ¥ I'EIporMHaMEA-
yecko# HMHPOpMALME ¥ BKRANYAET CJSIYNIME OCHOBHHE 5TallH:

I) OpoTHO3MpOBaHHEe BCKDHTHS KDOBJE KOJJIEKTOpA;

2) ompeleJieHMe MOMEHTA BCKPHTHA KDOBIM KOJJIGKTODA;

3) 0CTaHOBKY OypeHHA M MPOMHBKY CKBAXMHH HO BHXOHA 3aC0#HHX
mopugit GypoBOI'0 pacTBOpa M (llama;

4) aHaum3 1Opo6 GYpoBOTO pacTBopa R lulama, OPH HeoOXOLMMOCTH
TONOJIHUTEJbHHE HCCASNOBAHMA llaMa ¥ CBaCHpOBaHHE;

5) BCKpDHTHE IUIACTa C OTGOPOM ¥ 2HAJM30OM KepHa;

6) nmpoBelieHMe M onepaTMBHaA HHTepnperarms IVC r UIT;

7) aHaJM3 INACTOBOTO (UOMAIA;

8) KOMILIeKCHOe HpelBapUTEeNbHOe IAKINYSHRE O MpOMHUUISHHOMH
TEeHHOCTH KOJUIGKTODA.

Cxema X IOCJNENOBATEJBHOCTE oNepauuit NpoBeneHMs KOMILISKCHHX
‘mccaernoBaHmit (ITY, IUC, MIIT) mo BHABJGHAD B Da3pese IPONYKTHBHHX
IJ1acTOB NIOKA33HH Ha pHc. I.

I0.I. Wurepnperamms nansux ITH

HexonHo#t mudopmanmeit NpM BHIGJNEHEH KOJLIEKTOPOB ABJANTCA HaH-
HHO MEeXaHHMYeCKOI'0 KapoTaka, pacXOonOMeTpHH, ra30BOI'0 KapoTaxa X De-

3yAbTATH QHAJMM3a ILlaMa M KepHa. I33
18-5033



B KayecTBe ampuopHoft mupopmalmy OPHBROKANTCA 9TaJOHHO-NPOT-
HosHas moxesb ¥ I'TH.

TIpOTHO3KPOBAHES BCKOHTHA KDOBJIE KOJIEKTODA

Ha ocKOBe HEHOPEPHBHOI'C JHTOJIOTO-CTPATAIDAfMYECKOT0 paculeHe-
HREA paspesa m ero conocramiedus ¢ I'TH B 97al0HHO-IPOrHO3HOK MO-
IeJNbl KOHTPOJMpYeTCA HPACIMXEHWe 33008 CKBA¥XUHH K M3BOCTHOMY IR
NpeIIoJiaTaeMoMy HDONYKTABHOMY KOMIUIOKCY. [[oBHIIEHHOS BHUMaHMe yne-—
JAeTCA JNAHHHM I'a30BOI'0 KApOTAXa, [[DOTHOSMPOBAHME BCKPHTHA NPOINYK-
TUBHOTO KOJIEKTOpa OCHOBAHC Ha NpencTaBierus o Iuddysms yraeBomo-
POIOB M3 3ajlexy B NOKPHBAwIMe IOPOIH. YCTaHOBJEHO, YTO JIeTKHe yI-
JIeBOIODOAH MOTYT DaCHpPOCTDPAHATHCA OT IMPONYKTMBHOTO IJIACTA Ha 3Ha-~
YRTEJbHHE [I0 BEePTHRAJM DAaCCTOSHMS BIUIOTH IO NMOBEPXHOCTHHX OTJIOKE—
HUli. TAXeJIHe YTJAeBOILODONH B 3aMeTHHX KOHIEHTpAUMAX MOTYT CKaILIM-—
BaTkCA B HONOCDENCTBEHHO NIe@PEeKpPHBANIMX NopoiaX. Tak, INOKpHBAOUME
3aJlexp TVRHH, OOJ8Ead XODOUMMH ancOPCIMOHHHMM CBOHCTBaMH, CIOCOC-
HH HaKAIIMBATY SHAUMTENLHHE KOHUEHTDALMM TAREJHX YTJeBOZOPOIOB.

[Ipy3HaKaMy NOIXOIa K HEPTETa30HOCHOMY KOJIEKTODY IO aHamu3y
Ipod GYpOBOT'O pacTBopa M IamMa SBJAAKTCA:

~ QHOMAJBHOE YBEJWYEeHHe Ia30CojJepEaHmsa OypoBOIT'O pacTBOpa n
T'a30HACHIEHHOCTH IaMa IO OTHOMEHM K (POHOBHM 3HAYSHUAM;

- W3MeHeHue 3HadeHail QUIOMIHHX KOSPfMIMedTOB CH4/02H6,
Csz,:,/C:_,H‘a N Toles

- YMGHBWEHHe 3HAUOHMA QIOMNHOTO KOHPMIEEHTa CH4/ STy,

llapajelbHO C POCTOM KOHIEHTpAIMU YTA6BOJOPONOB HpM IOIXONE
K IPOJYKTUBHHM KOJJIGKTODAM HPOMCXOIMT usMeHeHMe (IO CpaBHeRMD C
$OHOBHM) HX cocTaBa: Ipyu NOIXoXe k He@TAHOMY ILIACTy B CMECH BO3-
pacTasT poJb MeTaHa WM TAREJHX YIJIeBOIOPOIOB, IpM IOAXOXe K TIa-
30BOMy - BO3pacTaeT pOJb MeTaHa., 3Ha4eHHe GVIOANHHX KO3(JuIMeATOB
A3MEHASTCA B CTOPOHY KaK yBeJMYeHMWsa, TaK M yYMeHBUleAWd. I KOH-
KpeTHHX pakOHOB BEJMWMHH (UINAIHHX KO3(PWIMEHTOB OIPENESJSOTCA OINT-
HHM IIyTeM.

[lporrosnoBatue MOIXONA K NPEnNoJaTaeMHM [POLYKTMBHHM KOMILISK-
caM MOXeT BHIOJIHATBHCA Takge Ha OCHOBe NOCJelOBaTeNbHOH lepenHTsp—
npeTal#d LaHHHX NeTalbHOA cefiCMOpDa3BelKH [0 MeTOMMKE IPOrHO3XPOBA-
Hna TeoJornueckoro paspesa (IOP). Koppekums ¥ yTOUHEHME IAHHHX
[P ocymecTBIAANTCA HA OCHOBe HMCIOJB30BAHMs NOJyvyeHHHX 1o [TH or-
MeTOK (DaKTHYOCKOK TJYOHMHH MapKMPYOUMX I'ODM30HTOB M IOCJenyvuei Nepe-
AHTOPUPeTAlAK Ha JBW celCMAYECKHX NAHHHX,
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OnpenesieHHs MOMEHT& BCKDHTHA KDOBAK KOJJIEKTODA

Hambosee MEGOpMATUBHHMA IapaMeTpamMy HDH 9TOM SABIANTCH MEXaHH-
YecKasg CKOPOCTH IDOXONKH, DAcXon ® o0bem OypoBOI'0 pacTsBopa, I'aso-
HaCHWEHHOCTH GYypOBOI'0 pPacTBOpPA YIVIOBOJOPOIHHMM I'a3amd, KOMIOHEHT—
HH} COCTAR YIJIEBOIOPOIHHX Ta30B, JUOMAHECUCHLHAA M NOPMCTOCTH LUIaMa
J REepHa.

llpr Bxone B nokpHuky (Yame BCero B IVIMHY), HEINOCDEICTBOHHO
[epPEeKPHBAKIYY IpefnoiaraeMHit KOJUIEKTOD, ¢ y4YeToM IaHHHX mo ITH =
3TANOHHO-NIPOTHOZRO MONEJM OPUSHTKPOBOYHO ONPEIESNASTCHA MOMEHT
BCKDHTHA KOJIEKTopa HO gopmyne

chxp =M/, (45)
THe M, - MOWHOCTh NOKPHBamueid KOANeKTOp "NadK®" TOPHHX IGDOX, M.

Oco6oe BHAMaKWE ROJUKHO YIeAATHCA KOHTDOJD 34 H3MEHOHHeM Na-
pameTpoB &¢ , @ ¥ V , KOTOpDHE HanT NpaKTHYECKE MIHOBEHHYN (Ges
3aIepRKE BO Bpemesy) RHPODMAIM® O KOJIEKTOPCKEX CBOACTBAX HOPOX.
[lpy BCKPHTAM KOJLIOKTOpDA HNPOMCXOIKT DO3KOS H3MSHEHHe MeXaHMJeCKol
CKOpOCTH OypeH#s (OCHYHO B CTODPOHY YBeJNMUEHHA) M HACIHZAETCA IO-
TJomesne GypOBOI'O PACTBODPA WIHE IPHTOK B CKBARMHY IL1acToBOTO quimnia.

T[leCUaHO-TIMHACTHE KOMIEKTODH, 38J]eTaViEe KA OTHOCHTEJBHO He-
Goaniio#k Tay6mHe (mo 2,5-3 M), IPaKTHYECKA BCOTLA YBOPEHHO BHIENA-
PTCA N0 KprBO#t ¥ . /A HMX XapaKTepHH HE3HQUKTEJBHHE IIOIVIOMSHHS
GypOBOT'O PAacTBOpA ¢ OHCTPHM CHWKSHHEM MHTEHCHBHOCTM IOTJIOmeHHA.IIpn
BCKDHTHZA KOJUIEKTODA OYEHb 4acTo HalJRIaeTCd CHHXeHHe NaBJeHus B
HATHeTATEJbHOR JNMRMA.

ArajiorMyHas xapTHHA HadInnaeTcs B KAPOOHATHHX KOJUISKTODaX
TOPOBOTO TWila. BCKPHTHE KABePHOBHHX, NOPOBO~KABEPHO~TPEIMHHHEX KO-
JIEKTODPOB 4YacTO CONPOBOXIAETCA npoBaJami GyDOBOTO HHCTPYMSHT&, pOC-
TOM CKCPOCT# IPOXOIKK (B 2-4 ¥ GoJjee pas), BHAUATEJHHHM MOIVIOWEHH-
eM IIPOMHBOYHOR KMAKOCTH C Or'c MeIJeHHHM 3aTyXaHWeM. B xomiekTopax
TOPOBO-TDELMHHOTO ¥ TDEUMHHO-IIOPOBOTO TAMNOB CKOPOCTH IIPOXOIKM BO3—
pacrTaeT oSHyHo B I,5-2 pasa o OTHOWEHMD K NOKDHBAKIEM NOpoOIaMm,

& XapaxTep MOIVIOmEHAS NPOMHBOYHOW XKMIOKOCTM B 3HAUATEJBHON CTENSHH
olpenesigeTCs MHTEHCHBHOCTHD TPEIMHOBATOCTH M DACKPHTOCTHD TpEmMH.
[Ipy 3HaWITeNpHO! TPEWMHOBATOCTH CHAal KHTEHCHBHOCTH MOIVIOWEHAS IpO-
MHBOYHO# RUIKOCTH NPOUCXOIAT MEIJIeHHO, IPE MUKDOTDPEIMHOBATOCTH
npouecce NOIJOuWEHUA CHCTposaTyxaomul,

TakEM 0Gpa3oM, YBeJHUSHMe MexaHMYecKo#t ckopocTd OypeHns (B
1,5 n Gonee pasa) H yMeHbmeHAe winm yBeaswemde Q m V sBumwTcA
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HEpBHM CHEI'HANIOM O BO3MOXHOM  BCKDHTHM KOJLIeKTOpa. B cBaAsm c TeM,
4T0 Ha M3MeHeHue W, l m V BimseT Goablioe WHMCHAO IPYTHX (GAKTOPOB
(pexEM GypeHHs M IPOMHBKHM, IOGABKA XAMDEareHTOB B GypoBofi pacTBop,
y‘me‘mn pacTBopa B XeJOGHOH cHcTeMe M Ip.), IpH ONEPATHBHONK HMHTep-
npeTamay¥ JAHHHX MEXaHHYeCKOI'0 KapoTaxa M DacXOoNOMeTpHA HX HeoOxo-
IAMO YUATHBATE.

InyGoxoszajerapmie TeppHT'eHRHe M KAPOOHATHHE KOJIEKTOPH 11O Me-
XQHAYECKOMY KapoTaxy BHEEJNANTCA He Bcerza, TaKk Kak WIS HAX XapaK-
TepHH HU3KHe 3HAYGHWSA HOPHCTOCTH. [IpUMEHeHMe DACXOIOMETpAM KaK
Hag6oJiee MHPODMATMBHOTO MOTONA IJIA OHpDENeJICHAS MOMEHTa BCKDHTHA
TIYyGoKO3aeTanAX KOJWIOKTODOB CJIORHOT'O CTDOOHMA OOYCJIOBJIOHO XapaK-
TepoM (MIBTpamEA GypPOBOTO pacTBopa Ip¥ BCKDHTHE KOJIEKTODOB Tpe-
IRHHOT'O AJHM TpelHHO-KABEDHOBOTO THIA M BCKDHTHEM IJySoko3ajerap-
IEX OTJIOXeHWHH C GONBUAME DENpPeCCHAMA Ha MiaacT. IIpM BCKPHTHHE KOJIOK-
TOPOB HACANIAeTCA NOIVIOMEHWe pacTBOpa C MHTEHCHBHOCTHD, CPABHHTGJb=
HO MeJJIeRHO yOuBamue#t Bo BpemeHm. IIpaxTHYecKas HECKAMAGMOCTEH Gypo-
BOTO DAcTBODA NO3BOJIA6T O BPEMOHM HAYaJa NOIVIOWEHHS YBEPEHHO OIpe-
HeNATHh ITVyOMHY BCKDHTMA KDOBJA KoJajaexropa. Ilo xpaBo#t mameHerus
IaBJieHMs CYpOBOTO pacTBOpa HA BXOJO B CKBAXMHY B YCJOBHAX TJyCo-
KOr'0 OypeHEA OIpefnesloHMe MOMOHTA BCKDHTHA KOVJIEKTOPa 3aTpyIHeHO
BCJIBNCTBHE BHCOKOTO YDOBHA IIOMEX, OCYCJOBJIGHHHX UEJHM DANOM IIpH-
unH (m3mMeHeHMeM (WAMKO-XEMAYOCKMX CBOUCTB GypOBOI'O pacTBOpa, #3-—
MEHEeHmeM T'EIPAaBJMYECKOI'0 CONPOTMBJISHAA B 3aTPYOHOM INPOCTPEHCTBE
B peayapraTe 00BaJoB, CATBHAKOOCDA30BAHMA H T.I.).

lloBHmeHye Ta3000KA3aHHi, COOTBETCTBYWIES C YYOTOM BPEMOHH
OTCTABAHAS MOMBHTY BCKDHTHA KOJJIEKTODA, SBAASTCH NONOJHATEIIBHHM
BaXHHM OpHE3HAKOM. ClenyeT Takke HaGJBNATH 3a IOBEPXHOCTED OYypOBO-
TO pacTBOpa B XeJNOCHOH# CHCTeMe ¥ IpHeMHHX eMKOCTAX (MosABjIeHHe pa-
IYXHHX NATEH, XapakTepHHi# 3amax B ApP.).

l3yd4eHHe miama CYmWECTBOHHO MOBHWAET NOCTOBEPHOCTDH OpPERUeCTBYy-
DIEX BHBOIOB. Pemanmee 3HaueHMe uMenT NaHHHe JIBA, olleHkm Nopac-
TOCTH, IUIOTHOCTE A JIMTOJOTMM HOPON, HNOJYyYaeMHe B pe3yJjbTaTe BH-
HONIHeHAA O0A3aTEJBHHX HUCCJeNOBaHK#. B CIOXHHX caydasX HOCTOBEp-
HOCThL BHJEJIEHHA KOJJIEKTOPOB MOXeT OHTH IOBHNEGHA 33 CYeT MpPOBELe-—
HHA MccJemoBaHM#t NONOJIHMTEJIBHHMA MOTOIAMK: TasoMeTpuelt miama,
OBll-nopox, MP-aHanm3amu, MK~-cmerrpomerpueit, goTokanopmmerpreit
X Ip. JMArHOCTHYECKHME NPU3HAKA BHIGJOHHA KOJJISKTODOB MO KOMIUIEK~
cy odgaaTesbHHX MeTonoB I'TY mpmBeneHH B Tada. 22.

IpaMep ompenesieHMA MOMEHTA BCKDHTHS KDOBJH KOJJIOKTOPOB HO R3-
MEHeHAD MeXAHW4YeCKOX CKOpPOCTH HNDOXONKH, IIOTOKE, O0beMa M Temiepa—
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TypH GyDOBOTO pacTBOpPA IpH OYDOHHM TEDPPHI'eHHHX OTJOXOHHY BepXHE—
TO A CPeNHero IeBOHA NMpABeAeH Ha pAC. 48. IIpM BCKPHTHA IVIMHACTO-
aneBpHTOBO! Toamy (3604~3607 M) nauM#ckoro I'OPA3OHTA NPOH3OLIO
yBeJMIeHHe MeXaHudeckolt ckopocT® ¢ I,8 mo 4,8 M/u npm Harpyske
Ha ponoTo I8~20 Tc. OGbeM OypOBOIO pacTBOpa B IPHEMHHX 6MKOCTAX
opr OypeHud B EBuTepBale 3602-3607 M ymeHpmmica ¢ 162 mo I50 u3.
Pesroe maMeHeHMe NapameTpoB W ¥ V IOCJYERIO CAI'HAJOM O BOSMOX~
HOM BCKPHTHN KOJUIeKTOpa. OmepaTopoM OHJA BHIAHA DEKOMBHIAIMA Ha
OCTaHOBKY OypeHmA M IDOMHBKY. B cBA3% C TeM, YTO HeQTh B KavecTne
NOGaBKK OWna 3aKavaHa B OypoBo#t pacTBOp, ra30BHi KapoTax OKasalcd
ManoraGopMATABHNM, ONHAKO IONMONHUTEJbHAA HHfOPMaNMA [O muiaMy H
A3MEHEHKD TeMIepaTypH MO3BOJKJA CHEJATh BHBOL O HAJMIAK KOJLIEKTO-
pa. locue oT6opa B aHalM3a KOPHA KOJUIGKTOD OWI OLGHEH KAK BOJO-
HaRCHEHHNH, 9TO GHAO BHOCISICTBHM HOLTBOPXRIEHO Desyabratams IHC.
Huxe no paspeay (3633,5 M) npm BCKDHTHR HECYAHHKOB CTRPOOC~
KOJIBCKOTO TODH3OHTA MeXaHMIECKas CKOPOCTh IpOXOmkm Bospocaa ¢ I,8
1o 3,6 M/4. OIHOBPEMOHHO GHJIO 33PETHCTDHPOBAHO MHTSHCEBHO® NOTJNO-
meHRMe GYypOBOI'O pacTBOpa, UTO YKASHBAJO HA BXOXNEHME B KOJJIGKTOP.
OuepaTopoM Ohia BHIAHA DEKOMOHHALMA HA OTCOD KepHa. BHBOX mO aHa-

TEMNEM TYI SYPOSOIO g o
v crorocTy R R L R o o 1| "o A
10 20 35 4D |AICOMA pm mmoMImon0 | W2 M WMO L | 10 20 30

NOTOK EYPOROFO P-M HA Ba¢

XOQE U3 CKBANMH, %= -

10 2030 405060 70 80 90 | -
Al

nkIonorna
OTEOP KEPHA

Avee| CTPATUTPAGHS

Prc. 48. lipumep onpeJieloHAA MOMOHTA BCKDHTESA KOJUIORTOPOB
no naHHeM ITY B cks. I00 Boszefickoit mromamu (Komm ACCP).
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Tadnuma 22

JMardHoCTHYeCKAe NPU3HAKN BHIENEHNA KOJAEKTOpOB
I0 M3MEHEHMD [apamMeTpoB 00A3aTeJbHOIrO Kommiekca I'TH

MexanMueckui# n QUALTPAIMOHHHE KapoTax TazoBust PesyarTaTd aganuza | XapaxTepuc-
Haxmane KapoTax umama THKa BCKDH-
" Horaomexue, - - T BaeMHX
3MeHeHAEe NpoSRIEHAe KOJIeKTopa %ucorcoe Huskoe JIbAé Tog';rngc.:— HOPOA,
X%.01p X.0p I <=3]=>=5]=<85
I 2 3 4 6 n 8 9 10
KaTacrpoduue- KoanexkTop
IlpoBan gyposoro CKOe MOTJole— C BHCOKHMH KapcroreH-
]g‘w”m_ —— HME MIH 3HA~ —— QUILT DAL~ HHE KOJ-—~
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[LpOABJI@HMAE CTHHMH
cBotcTBamMu
<5 M/9 pam [lorsiomesue KoanexTop VlaBeCTHAKR
IO XaTacTpo- C BHCORMMHU CUJIbHOKA~
dAYeckoro dunsTpalK- BEpHO3HHE
Ynax WIR [pOsBJe— OHHO~EMKO— WIA CHIBHO-
v >3 HAA ———s CTHHMH TpelnHHNS
0 \ cBoicTBaMI
He3HauRTelNb~ Kosuiexrop Koanerrop KosnexTop MsBecTHAKA
HHe OoIviome- TpelrHoBa~
HUAA WA He- THE WIN
peryJApHHe Bepoaranit -7 . 7 e CIaHAK
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JM3y KOPHA: BCKPHT IIGCT HePTOHACHIGHHOT'0 NIeCYAHHMKA C BHCOKMME
KOJLIOKTOPCKEMU CcBoifcTBaMd, 4TO BINOCJSICTBHY CHIO HOXTBODXIOHO
nauHuma IUC,

PemoHAA, NMPUHAMAGMHE IDK BXOJS B KOJIEKTOD

IlpE BCKPHTHE KOJIGKTOpa ONepaTop IONXeH LeficTBOBATh ON8paTHB-
HO, TaK KaKk BCAKOe IpoMeJieHMe NPMBOIMT K yBEJHMUYSHHMO 30HH IPOEAK-~
HOBOHMA B IUVIACTE ® 6I'0 KOJbMATAIMHK. BOSMOXHH CJelyWiMe DemeHmd:

-~ OCTQHOBKA CypeHMs M IIDOMHBKA CKBAXUHH JO BHXOLA 3aCofiHux
nopi¥ GypoBOTO pacTBOpa ¥ Ou1aMma;

-~ CBaORpOBAaHHe;

- OypeHme C OTCOPOM KepHa;

- OPONOVIKeHHe OypeHds.

Ecaim 1o pesyabTaTaM MEXaHHYECKOT'o M (MJIBTpalMOHHOIO KapoTaxa
KOJLIGKTOD XaPAaKTepH3YeTCHA Kak BEPOATHui WM BoamoxHuE (CM. Tadu.22),
OypsHEe IpeKkpauaeTcs 683 OCTAHOBKM LMpKyJAumE. Ilocje BHXOza 3adoii-~
HHX Hopmmf# GypoBOTO PacTBOpa ¥ Ulama NMPOBOIWTCA MX QHANN3 M IpH
Ha/MYry NPHA3HAKOB KOJUIOKTOpa WIHM HEONHO3HATHOM 3aKINYSHEM - CBa-
GRpoBanMe. Eca MO pesyJsTaTaM MeXaHM4YeCKOI'O KapoTaxa ¥ pacXomo-
MOTDHR KOJUIEKTOD XapakTepusyercs ONHOBHAYHO, TO IIPOBOIATCH HCMH-
TaHRe cBACMpoBaHMeM (IpM COGINESHMM YCJIOBHH, MBJIOKSHHHX B HORpAa3-
zeqe 7,2). B cayuae karacTpodmueCKOTO WIH 3HATRTEJBHHX NOIVIOWMEHAH
(>2 M3/1) WA% NDU3HAKAX NOCTYMIEHAS TIACTOBOTO (VIDWIA B CKBAXRHY
(yBenmyerme V ) HEOOXOZEMO CDOYHO MAODMEDOBATH 06 BTOM GyPOBYD
OpHrany LJAA CBOGRDEMEHHOTO NPMHATHA PeleHME O JMKBANAIAM NOTJO-
HeHAA PR NpOsBNeHAd. [IpE He3HAWATEJNBHHX MOIVIOMSHEAX (mo 2 ¥ /1)
caefyeT cBadRpoBaHMe IPOBECTA Kak MORHO CKopee (IO IDOMHBKYM CKBa—~
XHHH) BO M306eXaHMe 3aKYHNOPKH OpH3aCoitHOoX 30HH.

Pomenne nposecTd OypeHMe ¢ OTCOPOM KepHA NpUHUMaETCH, €CaH,
BO-IIBPBHX, IO KOMILIekcy MeTonoB I'TH MOXHO clhesaTh BHBOK O HaJHYMH
ROJLIOKTOpA; BO-BTOPHX, IO KOMILIOKCY MeTonoB I'TU HeJb3s cHesaTh OX-~
HO3HAuHHE BHBOJX O HaJMuMM KoJUieKTopa, Ho no I'TH m mpyro# ampuopHoff
REPODMAIIAM B paspese Ha NaHHOK IVIyOMHe IOJXEH OHTh KOJIEKTOD.

lloce 0T00Opa KEpHa IIPOBOMKTCA €0 dHaAW3 MeToLaMy 00s3aTelb—
HOTO, & IpY HEeOOXOIHMOCTH, B NOUOJHHTENBHOTO KOMILIEKCOB M B 3aBH~
CHMOCTH OT IOJYYSHHHX DPE3yJbTaTOB M TEeXHUYEeCKOTO COCTOAHASA CTBOJA
CKBAXMHH NpEHAManT pelieHMe npoeecT® IMC u MIT mm xe cpasy WIT.
WIIT MoxeT NMpOBOXMTHCA 063 NpENBAPATOJIBHHX I'eOPU3UYECKAX ECCASIO-
BaHUl OpH ABHHX IPH3HAKAX KOJNEKTOPA B YCTOIMMBHX CTEHKAX CKBaXH~
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HH. PemeHse O NpOAOAXSHWY CYDEHMA TpHHMMAETCHA, eCJM IO Pesyibra-
TaM HccleloBaHmii GypoBOTO pacTBopa, lLlaMa, XepHa M IO DPerEcTpA-
pyemuM IapameTpaM CYDeHUA MORHO CHeNATh ONHO3HAYHHE BHBOL 06 OT-
CYTCTBHM KOJUleKTOpa. Ilpu BHIAUe POKOMEHNAIM{ HA HPOMHBKY CKBAXU-
HH, CBaGMpOBaKMe, 0TGOD KepHa, mposemernue IMIC m MIT, npomosxenne
OypeHus Ge3 oTdopa KepHa onepaTop JOJReH IaTh OCOCHOBAHMe BHIA~
BaeMoii peKOMeHIALMH .

lipr BHCOKoit cropocty (>I0 M/9) OypeHHd, KOTHa Ha IPHHATHe
pelieH)s BPEMEHX 4acTO HeZOCTATOYHO, MOXHO BOCIOJb30BATBHCA TaluM-
uelf, Mo KOTOpOil peWeH¥e B KARIOM KOHKPETHOM cJyvae NpPHHRMAeTCA
HA OCHOBe TOJMyYeHHOW cymuu GaatoB (radi. 23). MsMmesHenuwe MATH OC~
HOBHHX NApaMeTpoB 00A3aTEeJNBHOTO KOMILIEKCa 3alMPpOBAHO IUPpaMA
oT O 10 3 B 3aBUCHMOCTH OT CTEIGHHM yBeJMueHHs (yMeHBUEHKA) HX Be-
JINYRHH .

Tadmmua 23
JlmarHocTHKA Ha/qMuMA KOJUIEKTOpa B paspese
oo nauHuM I'TY ¢ KCHOJB30BaHMOM MHTEPHpEeTalMOHHOr0 Kona

n&n HaEMeHOBaHHMe IapaMeTpa U3MeHeHRe 3HaUeHMA NapameTpa,CatH
HeT | cuadoe | cpenmHee | CHIBHCE
I |MexaHMYeCKas CKODPOCTH
Oyperust 0 2 3
2 {UaMeHeHHe pacxona HJm 00b-
ema CypoBoI'O pacTBOpa 0 I 2 3
3 {Tasocomepxanue CYypPOBOT'O
pacrsopa 0 I 2 3
4 |/oMuHecHeHIMA IWIaMa 0] I 2 3
5 |llopuecToCcTs IIOPOL 0 I 2 3
IprmedaHsues.
Cymma GaanoB [lepcniekTRBHOCTE OCBEKTA
0-3 - 00BOKT HENepCHSKTHBHHN, KOJLIBKTODP OTCYTCTBYOT
4 -6 - o mMeniuefics HHPopMalUMA HeJb3d JaTh OTBET O Ha-

JIMUMM KOJLIOKTOpA. HeoGXONAMO MPOBECTH MCHHTaHKe
cBAGMpOBAHAEM ¥ JOMOJHETEJbHHA KOMILIOKC HCCJe-

JH0BaRU%

7 - I0 - BepOATHHE KOLIEKTOD. l[poBecTy ucHHTaHMe CBaCH~
pOBaHKEM

I0 - I4 - xoanexTOp

I3 -~ I5 - KOJIGKTOp C BHCOKMMH EMKOCTHHMM CBOHCTBAMM.
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OmeHka NPONYKTHBHOCTH KOJLIEKTOpa HOo JaHHuM I'TU

KprTeprAME Ha/AYMA HefTera3oHACHMeHHHX IJIACTOB B paspess IIo
pesynnTaTaM HCCAeNOBaHAA MeTOIaM: OGg3aTeNIBHOTO XoMmmiexca ITH
ABNANTCAS

- QHOMAJIBHOE YROJAMYSHME I'A30HACHMEOHHOCTE OYPOBOI'0 pacTBOpa
b rx.np (B 2 u Gonee pasa Goasme GOHOBHX 3HAYEHAN) HO Ia30BOMY
KapoTaxy;

- NpeBHIUEHRE !‘I, TDaHMYHHX 3HavyeHuft A DaHHOTO pattoHa;

— OTHOCHTeJIbHHIt cOCTaB ra3a, MOSHTWUHHY cOCTaBy rasa JiA
TPONYKTHRHHX ILIACTOB MCCJASHYOMOR ILIOWMAmH;

~ yBeJHdeHEe HoHTEOHTYMOCOISDRAHEA HO 3 GalioB;

~ HNOPHCTOCTH CPSJHAS KM BHCOKAadA.

HeoGxommmo yuMTHBATB, YTO QHOMAIBHOE YBEJIHYEHAS rx.np nF
¥ N3MEHeHWe OTHOCHTEJBHOTO COCTABA Iasa MOIYT GHTh OCYCJOBJIEHH
NOCJIBIAAHUEM DaHee UpOANOHHHX IANACTOB ¥ OHTYMMHOBHOCTHD IPOXO-
LEMHX HODOL. Y4eT BIMAHRA YKA3QHHHX IOOMeX OCYmeCTBIASTCA CJemyn—
IAMK CIIOCOGaMH:

~ aHOMalluK, CBA3AHHHE C IOCJVEBJMAHAEM, MCKINYAKTCA NyTeM
NpOBeNeHMA Ta30BOIO KAPOTaxa MOcJe OYPeHMA RMiM Pa30MeTpHN Uviama;

- aHOMAJIMK, CBASAHHHE C CHTYMHHO3HOCTBHE, HCKIWYAnTCHA IO pe-
3yabTaran JbA B IDyTeM RCIONb30BAHMA aUpPHUOPHOR I'@OJOTHYecKOd MH-
Popmaumn,

Ilpy oUeHKe IPONYKTMBHOCTA KOJUISKTOPA XeJaTeJbHO MCIOJL30BATH
BCO MMENLMeCHd B HANMYAK MOTOJH MNOIOJHATENBLHOTO KOMILIeKca B B
nepByn ouepexns fIMP-aHan®3 TOPHHX NOPOK, I'a3oMeTpEl ulama, (oTo-
KanopumeTpun, OBI-nmopox. KpuTepuamm Haluvud HedTela3oHACHIEHHHX
ILIACTOB N0 MeTOHaM ZOTOJIHNTENBHOTO KOMILIOKCA ABJANTCA:

- HopacTocTs Gonee 5%;

- aHOMaJBHOS yBeJMuerMe (B 2 # Gonee pasza GoJblie POHOBHX
3HAUeHM#) Ira30HACHMEHHOCTRH miama (kepHa);

- OTHOCHTeJNBHHI cOCTap Tasa OTKPHTHX Iop Iama (xepHa),
XapaxTepHuit IS IPOLYKTHBHHX ILIACTOB MCCASLYSMOl IIOWamH;

- TpeBHUEHWE OPOLEHTHOTO CONepRaHWs CUTyMomna Cq B miame
(xepHe) T'paHRMYHHX 3RATOHAH CG A9 ODPONYKTHBHHX IVIGCTOB HCoaeLye-~
Mo¥ mnomamy;

- Pe3K0e YMOHBIIOHHMO KOHeUHHX 3Hauesmit Eh u AEh .

XapakTep HaCHIGHAA IJIACTOB OUSHABAGTCA MO CJAEXYDIWMM KDHTO—
jo-Ei'H
42 - OCTATOYHO® r'asocolepxamme mnacra Fp ;



-~ CyMMa TARGJHX YIJeBOIOpONoB £ 1V;

- KOMIOHEHTHHI cocTaB rasa;

~ Quounane xosgdmumertn CHy/ ZTV; CH,/CoHg, CH4/csHa K T.H.,

~ JOMPHecLUeHImA miama (KepHa);

- THI ¥ KOJMYECTBO CUTYMORIOB B HOPOIS;

-~ NODHCTOCTE HODPOK;

- T'830HACHMEHHOCTh WIaMs (KepHa) Qu

- OTHOCHTeNBHHH cOCTaB rasa OTKPHTHX Hop miama (KepHa);

- A3MEHeHHe 3HAYEHHH OKMCIMTENBHO-BOCCTEHOBUTEJBHOT'O HOTOH-
msana Eh.,

[lnacT OTHOCHTCA K He@TOHOCHOMY, B 3TOM CJydae

- Pr>Fr.rp (rme Pr.rp - I'paHEYHHe 3HAYEHAA BEJHMYHHH OCTa-
TOMHOTO I'a30CONEP¥AHRA A palioHa MccaenoBaumit);

- STY>10%;

~ BOJIMYAHA QUINHIHHX KO>QMIMEHTOB XapaKTepHa A HedTeHOoC~
HHX OJMacTOB paffoHAa HCcJaenOBaHMi;

- JIOMHHOCIIOHIMA miaMa (KepHa) Goxee 3 GajloB;

- TEI OATYMOKLAa OTHOCHTCHA K Jb, MB, MCE, CE;

- HOPHCTOCTH HOpoX Coaee S5%;

- qm>q,m.rp (roe qm.rp ~ IpaHK4HOe 3HaY6HMe I'430HACHMeH-
HOCTH LA NPOLYKTABHHX IUIacTOB DafioHa MccJenoBaHuil);

- KOMITOHeHTHN# cOCTaB rasa OJM30K K COCTABY 3TANOHHOI'O I'asa;

-~ BEJMYAHA Ehxon PEe3KO yMeHBUABTCH.

Eca® mo JaHHHM IeoJoTo~-TEeXHOJNOTAYSCKEAX RMCCIUeNOBaHUR KOJIeK-—
TOp XapakTepE3yeTCH Kak OepcHeKTHBHHY HA HefT: M ras onepaTop BH-
IaeT DOKOMEHNalMp HA OPOBeNeHMe IeofW2MYSCKAX RCCASIOBAHMA Win
BcoHTaHMe. [lpy BHEA4Ye DOKOMEHNALMHE YKA3HBAGTCA MHTEpB&J HepClek-
THBHOT'C OCUbeKTa, JRTOJOTMYecKA# cocTaB HOPOH B MX CTpaTHrpagmyec-
Kad NpUHAIJIeRHOCTDH, XAPAKTePHCTHKA KOJLUIOKTOpa, YKA3HBADTCA UDH-
3HAKE ¥ MOKasaTesd, XaDAKTOPASYWLIHEe HaNRWMS HEPTH M I'asza B KOMIOK=-
TOpE8, IaeTCA HHpopMal@A 00 OXMIAeMOM IacTOBOM IABJICHMH.

10.2. VHTepnpeTanna TeodM3AYECKEX McClenoBaHMil

DHABJNGHES M OLIGHRA NPOIYKTHBHHX II&GCTOB B Pa3spese OO NSHHHM
IY¥C BravyaeT BHIOJHERHe CJOXYDUMX 5TaNOB: BHIEISHHE KOJJI6KTODOB,
OLEHKY XX THIA ¥ SMKOCTHHX CBOUCTB; OlpefeJeHMe HefTera3oBOCHOCTH
BHIEJIOHHHX KOJUIEKTOPOB; NOATOTORKY pPexoMmexuamifi o0 HCIHTAHWH
00bEKTOB.
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PeweHme InepeuMcaeHHHX 33749 OCYmMOCTBJAASTCA HA OCHOBE oOllepa-
TEBHO#t MHTepOpeTalyyd HEHNOCPENCTBOHHO HA CKBaXMHe De3yJAbTaTOB Je-
TaJbHHX WMCCJENOBaHM# NEpPCIeKTHBHHX KHTepBaloB OCA3ATEJBHHM ROMI~
Jexkcom IWC, PesyanTaTH MHTeplnpeTalMy HA CKBAEWHE HOCAT IIpemBapd-
TeJdbHHE OLeHOYHHE XapakTep. VX LeJbD aABideTCHd YJTOUYHOHHe MeCTONO—
JOREHBA B paspe3e UPOLYKTMBHHX ILIAaCTOB, BHABNOHHHX 10 nanHuM I'TH,
OlIGHKa XapakTepa HACHUEHUA KOJLIEKTODOB, MMENIMX HEONHO3HAYHYD MJMA
oTpalaTenbHyn no I'TH xapaxTepucTHKy, M NOAIOTOBKAa Ha 3TO# OcHOBE
PEeKOMeHIalMK MO MCINTAHMD ILIACTOB C yKAa3aHWeM MHTepBaja M pexruMma
AccaenoBarmif, JleTainbHad KOJAMYECTBEHHAs HMHTeplperTallsa ¢ BHuaue#
OKOHYATEJIbHOTO 33KIIYEHNA BRIOJHAESTCA B CTAUMOHAPHHX YCJOBHAX
TeodM3KYeCKOr'0 MpeNNpUSTEA UHTepOpeTalmoHHo# maprmeit.

BujieleH#e KOJUIGKTODOB, ONEHKA WX THIA M NOPUCTOCTH

Jinsg pemeHus NAHHOE 33mauM MCUOJB3YWTCA PE3yAbTATH JHTOJNOTO-
cTpaTErpadnueckoro pacuiesedms paspesa mo IMC u I'TU., Axanms mare-
puaaos [YC BHMOJHAETCS B TEPCHSKTHBHOM Ha HePTh M I'a3 ydacTke
pa3pesa, BRINYADISM KAk MHTEpBaJH C OIHO3HAYHOA M BepoATHO# nHo
T'TH XapakTepuCTHUKO! KOLNEKTOPOB, TAK X MHTEDBaIH, B KOTODHX OHW
He o0HapyxeHH. [IpH BHIEJEHN! KOJIBKTOPOB HO I'eOfM3NYECKAM ISHHHM
ACTIONB3YDTCA CJASTYOLMe OCHOBHHEO IIDH3HAKHM: Hajmuue IVIMHECTOR
KODKR IpOTHB IUlacTa, Haj¥dMe 30HH OPOHMKHOBEHHA (MIbTpaTa IPOMH~
BOYHO! XMIKOCTM B IIACTe, COOTBOTCTBAE U3MEDAEMHX MJM pPACUSTHHX
XapaKkTepPUCTHK IUIACTA YCTAHOBIEHHHM IV KOJUIEKTOPOB 3HAUEHUAM,

BHIEJNeHHe KOJIeKTOPOB NOpPOBOTO THIA B IIeCYAHHX, aJeBPOJMTO-
BHX ¥ KQpPOOHATHHX NOPONAaX C HABKOM IVIMHMCTOCTHR M NOPUCTOCTHR
Gonee 40% MORST yCHEWHO OCYWMOCTRIATECA Ho massuM I[IC, IK, MK, BK3,
KaBEPHOMETDHM ¥ Ip. [Ipu3HaKamy TAKOI'0 THIA KOJLIEKTOpa mABIANTCA
orpuraTesibiye aHomammu 1IC (mpm Pti’ >pB) % TK, mosomnTesbHOe IpH-
paumerye Ha JuarpammaX MMKPOBOHIOB D ymn > Py \mo» CYREHHe Ina-
MeTDa CKBARMHH 32 CUeT IVIMHMCTO#l KODKM Ha KaBepHOTpaMMe, HAJRUME
30HN NPOHMKHOBERMA o bBK3, MK, 2BK, EK-bMK, OpeBHmeHue MOPHCTOC-
71 no pmarpammam KHK, TTK, AK KpUTHYECKOTO 3HAYEHMs, COOTBETCTBYN-
mero HexoJleKTopam. [IpucyTcTBHe IVIMHMCTOTO MaTepuasa BAMAET HA
JIeJhHOe CONPOTHBJIEHME MOpOIM, Ha amimTyny IIC, pamvoaxTuBHHE,
aKyCTHueCKme M IpyI'me CBOMCTBA, CHMRAA ofpeKT BHIEJEHUA KOJLIEKTO-
DOB 110 HEDPeYNCJEeHHHM BHil® IPH3HAKAM, NOSTOMY IMMHACTHE KOJLIEKTODH
BHIEJIADTCA C IPEMEHeHJeM YKAa3aHHHX BHIle NPMU3HAKOB ¥ maHanx ITH.
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Hauoonee CJHOXHHM ABJAETCHA BHIGJOHHE KOJAGKTODOB TPOUMHHOTO
THOA B CO CIORHO# cTpyXTypo# nopoBOre IHpocTpaHcTBa. K HOCHEIHAM
OTHOCATCA HOPOBO-TDENMHHHE, IOPOBO-KABEPHO3HO-TDENMHHEE R APYTMO
KOJIGKTODH. Pa3sleJieHHe Tax®X KOLIGKTODOB HA THOH HO IeofM3HYeCKEM
B I'e0JIOTHUSCKEM NAHHHM NOBOJBHO CJIORHO. B KAXIOM ROHKDOTHOM CJy-
Yge BOIPOC peIlaeTCs B 3aBHCUMOCTH OT mMepmeiicA odmereosormgeckol
BHfopMalHn ¥ HAGODMALIME, ITIONYYeHHOR IO I'eONOr'0-TEeXHOJIOTHYSCKHM
HACCJSOBAHAAM. B Kaxo#~TO CTeNeH¥ OCWEMA IJA TPOMMHHHX B HOPOBO-
TPEIMHHEX HOPON-KOJLIEKTOPOB ARADTCH CAGLYDIME IeOPH3AYECKHE OpH-—
3HAKH.

I. [IpoTHB TPEEMHHHX KOJIEKTOPOB  BO3MOXHO yBEJMYSHMe IMa-—
MOTpa CKBaKMHH, ONHAKO BO3MOXHO K CYXeHHMe IHMaMeTpa M HapacTaHue
TJMHECTOR KODKM IPOTHB TPOUEHHHX ¥ KABEPHO3HHX NOpOZX.

2. ImarpaMMy MEKDO3OHIOB IawT peskyn nEdepeHn@aim® OpE OT—
CYTCTBEM TUIMHACTOR KODKH, HO citado mfjpepeHIPOBAHH ¥ HEMODT HH3-
KO& COIPOTHBJIGHWE NDH HANMYHMHM TAMAMCTOR KODEM.

3. TpeiMHHHE KOJUIEKTODH HMeNT pe3Ky® uadjepeHumamso Ha MBEK
Ha (OHe OOmMEero CHUKGHMA COIIDOTHBJGHAA. C yBEJMUOHMEM IUIOTHOCTH
TPEeUMHOBATOCTH CYyMMADHAs UMDHHA MAHUMAIBHHX 3HAveHnd Q.. Ha IMa-
rpamme MEK BospacTaer.

4, TpeimHHHE M TPOIMHHO-KABEDHO3HHE HOPONH XapaKTepM3ynTCA
Gosbmoli moryiomawie#i CUOCOGHOCTHED K YIPYTHM KOJECAHMAM ¥ MOTYT
GHTH BHIGJEHH N0 YMEHBIEHED AMIIATYIH A YBeJHYeHWR KosffwimenTa
TOTVIOWEHAA IMPOJOJNBHHX BOJH.

5. OueHb uenHas KBfopmanms MOXeT OHTH NOJy4YeHa, OCHE IO H3y-
ygeMoMy pa3pesy MMeNTCA BDEMOHHH® 3aMepH (POKYCHPOBAHHHMM METOXaMA
WM WCCJeNOBAHKA NPOBOIWIHCH OO CXOMe, NO3BoJAnmed N0 MMHAMHKE
M3MeHEHEA Q. CYIMTH O HaJMUME NPOHMIAEMOTO KOLIGKTOPA. AHano-
TruHHd DPPERT NOCTHI'aeTCH BBEISHEEM B IPOMHBOUHYI XANKOCTH pas-
JMYHEX MHIMKATOPOB ¥ IPOBELeHMeM KapoTaxa IO ¥ IOcle ero BBele-
HAA.

6. lHosesHyn MHDOPMAIMI IS BHIGNSHWA KOJUIGKTODOB HAasT KOM-
WieKe, cocrToAmr} 3 ABYX MeTOXOB IOPUCTOCTH, L0 PAasHOMYy Dpearapyn-
OAX Ha TpemmHoBaTOCTH (HK-AK, ITK-AK, HIK-AK, HIK-BK, KHK-BK), a
TaKke HAKIOHOMBTDES ILIACTOB M CIEKTDOMETDHA ©CTOeCTBEHHOTO IamMa-—
RBRYUSHAS NOPOX.

JIOCTOBEOPHOCTE ONpeneJieHAs THIA KOJJIEKTOPA SHAYATENBHO NOBH-
W8eTCH MDPH KOMILIEKCHOM HCIOJb30BaHAM TeofM3MYSCKHX ONpeneseHAl
C ONMHCAHHHMY BHIE NpA3HaKaMm koJlekToposB mo I'TH.
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(meHKA HOPACTOCTH HOPOI~KOJIGKTOPOB IPOBOZHTCA IO YHEJNBHOMY
CONpPOTHRIGHAD, HeATDOHHOMY ramda-kaporTaxy (H[K), axycrmueckoMy
(AK), mnoTHOCTHOMY ramMa-ramMa- (ITK) M He#ATpOHHOMY KOMIEHCHpPO-
BaHHOMy KapoTaxy (KHK).

OnpesiesieHne HedmerasoHACHMEOHHOCTH ILOpPOfi~KOLIEKTODOB

[IpM HCCJEHOBAHMHA CYDALMXCA CKBAXMH OCHOBHHM MCTOUHMKOM I'€0~
@u3nvecko#f mEPODMAIAE O HACHUIGHHHK ILIACTOB ABIANTCA MOTOIH BJSK—
rpomerpre (BK3, BK, MK, MBK, 9MK, IK ® mp.). B GuaronpmarHix yc-
JOBRAX IJA 3Tof LeJH MCHONB3YOT Takxe HeATPOHHHE, ILIOTHOCTHOR M
aKyCcTRUSCKHA MeTONH. 1A omepaTHBHOY MHTEDHNDETAIME HA CKBAXMHO
BCHOAB3YDTCA MOTOIH, OCHOBAHHHE HA AHAJK3© H3MOHSHMA DANMAIBHHX
TeofH3WUYECKUX XapaKTOPACTHK IJlacTa M CONOCTAaBJIOHAA HOPACTOCTH,
onpenesnsemMol pasiMYHHME MeToNam¥. B NepBo# TIpynme MeTONOB IPHSHa-
KOM IPONYKTMBHOTO IUIACTA NO JAHHHM DJOKTDOMSTDHE ABAAGTCA IMOHM-
xanmee, a BOJOHOCHOTO NIiacTa - MNOBHIADNEGS NPOHEKHOBEHHe (miAbTpaTa
OdypoBoro pactsopa B maact (opa Ps> pB). Jna oGecnmeueHus Goabmei
HATJAAMHOCTH TIIDH GIVIOM IPOCMOTDe 3HAYMTEJNBHHX MHTODBAJIOB HCCAE-~
IOBaHM# 38IECH IMarpaMM pasHOTVIYCHHHHX MSTOJOB 2JIeKTPOMETDHA BH-
NOJHANT B OIMHAKOBOM Macmrade Ha opHoff mopoxke. 3T0 HO3BOJAST MO
YKA3aHHHM IOPM3HAKaM CHCTDO OLGHKTH HACHMOHME BHISJSHHHX KOJIOK-
TOPOB M CONOCTABHTH ¢ nanuuma I'TH,

Bropas rpymma MeTONOB 0askpyeTcs HE HOpDMaJM3alMM IHarpamM
Pa3JMYHHX METONOB HODHCTOCTH, IO PABHOMY peardpymufX Ha HejTe-
Ta30HACHIIGHHOCTh (MeTomMKa Hopmanmsaume BK~-HK  wim BX~AK). IIpm
B3aIHCA HA CKBAXAHO HOPMaJM30B&HHHX N0 BONOHACHUWIGHHHM M ILIOTHHM
wiacTaM JHArDaMM YKa3aHHHX MOTONOB JIOKAJA3alMA NPOAYKTABHHX ILIac-
TOB He BH3HBAOT 34TDPYIHOHAX M0 DACXOXKIEHHD MOOKa3aHWMi MOTONOB.

Ha TOM me IpHHUANE OCHOBaHa MeTOI®KAa HopMaamsarmm ITK-KHK.
Hopmaym30BaHHHe IIO NOPACTOCTH B BOJOHACHWEHHHX IJacTaX IHarpDaMMH
9THX METOIOB DACXONATCA B Ia30HOTEHACHHEHHHX IIacTaX.

Pazneserne HefTe~ B BOXOHOCHHX NOPOX HIPOM3BOIAT MO KPATKIOC-
KoMy SHadYeHHM K, xoTopoe ycTaHaBIMBAeTCS Ha OCHOBE CTaTHCTHYEC-
KO# 00paGOTKM Ja0OpAaTOPHHX M CKBaXMHKHX MaTeDHANOB LA OIpenesieH-
HHX OTJIOXOHHER C yJeTOM THIZ KOJJIEKTODA.

[logroToBKa peKOMEHIAImit

PesyapTaTh BMHTepOpeTalmn IOOfMSHYECKEX HCCJAOOBAHEE BRADUANT
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clenynupe HNaHHHe:

- MHTepBaJ, MOLHOCTH M THI ILIACTa~KOJIEKTODpA;

- BEJMIRHY OOme} MopHCTOCTH K, IO OTIEAbHHM ILIACTaM;

- NPSABAPATEJBHYD BOJEMWAHY HofTOHACHEOHHOCTE K, WiR X6 Kpm-
TepHH, YRa3HBADIMe HA XapaKTep HAaCHWEHHOCTM KOJLIGKTOpa: BOIOHOC-
Huft, HedTsaHof, HACHMEHHOCTDH HEACHA;

- HaJl9Ke BOXOHe(THHOTO paspe3a B IlacTe.

YrasaHHHe JaHHHE 03BOJANT yTOYHMTHL HACHIGHHE M KOJUIGKTOD—
ckue cBoficTBa mIACTOB B HOPCHEKTHBHOM II0 I'€0JOT'0-TEXHOJOTHISCKEM
IAHHHM OCHOKTe. IIpH TOM BOSMORHH CJSAyNIME DE3YIBTATH:

~ 10 T'eOMSAYECKHMM NAHHHM NOLTBODRLAETCA HAIMYHE HODONYKTHB-
HHX OJ&CTOB;

-~ XapaxTep HAaCHIGHWA ILIACTOB IO IaHHHM IeOf®3MIO6CKMX HCCJe-
IoBaHn# HeACeH;

- B HCCJIOyeMOM HMHTepBale MO JAHHHM TeOfM3MI6CKEX HCCAeno-
BaHE# OPOIXYKTHBHHE IIACTH OTCYTCTBYNT.

[lpr coBnaneHAM 3aKINYeHUE O Hefrera3oHOCHOCTH ILIACTOB IO
T'e0JIOI'Q~-TOXHOJIOI'AYECKOY R Ireofm3mvyecKof MHPODMAIMM Na6TCH DEKOMOH-
Lanms HA HCIHTaHMe ILIAaCTOB. B NaHHOM clyvyae Ueib HCIHTAHHME cocTo-
AT B OLEHKe IPOMHIVIGHHOY SHATMMOCTHE HPOIYKTHBHHX ILIACTOB, HCCJe-
LOBAHEM MX THIPOIMHAMATECKAX X3DAaKTOPHCTHK M NOJy4eHME BHPopMa-
mam 0 cBolficTBax HedTH M rasa, HaACHUADIEX ILIACT.

B caywae nojyueHMA B NIEPCHOKTHBHOM HO I'@0JOI'0-TEXHOJOrHYEC~
KHEM HCCJISIOBAHEAM RHTEDBAJe HOOIHOSHAYHHX IO IeofM3HYECKHEM MATO-
pHajlaM HaHHHX O HACHUOHHM WIACTOB HA3HAYalTCA OOBGKTH IS MCIH~
TaHAA ILIAaCTOMCHHTATOJsIMA Ha TpyfaxX WA NPOBOIATCHA KOIOJHETEJEHHE
pacoTH IO IeoPH3AUECKAM HCCHASNOBAHMAM, OTGODY KepHa X mpod miac-
ToBOoTO quMIa mpropam# Ha kadese. Llesk HCUHTAHME H INONOJHATEJb-
HHX padoT COCTOMT B HOJNYYOHMR ORHOSHAYHOR MHHODMAIMHA O HACHMEHHH
IIaCTOR, OUOHKe NPOMHILIONHOR 3HAYMMOCTE AX B CJYYAe INOLVU.HAS
HefTR M Irasc 4 idcciegoBaduMl TEILOIRHAATSC.AHX XepasTePHCTHK
IIacToB,

Kar mpaBwno, MHTEpPBaJH C HEOAHO3HAuHOK reofmamdueckofi xapax-
TEPHCTHKOX HACHmMEHWA HPAYPOUSHH K ILIACTaM CO CJOXHOE CTPYKTypoH
TOPOBOT'O NPOCTPaHCTBAa, HASKUMA KOJJIEKTODCKEAME CBOXCTBaMM, BHCOKOM
TJMHACTOCTHD A IOJHMMHHEDAJbHHM COCTABOM IODPOJ.

JlpR OTCYTCTBHMM B MOEDPCIEKTHBHOM IO I'e0JIOI'0-TEXHOJNOTHMYECKAM
JICCJIeIOBAHMAM MHTOPBAJe NPOIYKTHBHHX HO I'eofM3MYSCKMM NAHHHM IL1AC-
TOB peileHAe O IPOBEISHRM HOCJeAYIIHMX DPadoT MPRHAMAGTCHA C y4eTOM
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AMepme#cs  alpROpHO# TI'e0JIOrRYecKOl! MHPODMAIME O NAHHHX OTIOXE-
HEsgX. Ha HOBHX IIOWAZAX TaKMe ILIACTH CJeNyeT HCIHTATh B I-2 CKB&-
XRHAX, YTOOH YCTAHOBATH (PHPONY ABJISHAA ¥ IDUIMHH HECOOTBOTCTBRRSA
Pe3yabTATOB DA3JMYHHX BAIOB HCCJASNOBaHAR. 3TO MO3BOJMT BHpado-
TaTh 60Jiee HANeXHHE KPHTODHE OCHADYXOHWS MPONYKTHBHHX ILI4CTOB B
JaHHHX T'OOJIOPHYOCKMX YCAOBHEAX IO KOMILIBKCY METOIOB.

PorOMOHIAURs IO DO3YJLTATAM KOMILIGRCHOR MHTEpHpeTAldAd I'g0-
JIOTO-TOXHOJOTKYSCKAX ¥ T'8OQE3MYeCKMX INaHHHX Ha RCIONTAHES ILIacTOB
IOJIXHA BRINYATH CJEINyDIiEe IaHHHe:

- RHTEpBA&J KCHOHTAHEA C YKa3aHMeM JIATOJOI'MYECKOTO COCTaBa,
THIIA KOJUIEKTODPA, NOPHCTOCTH R HosoxeHns BHK uiM Hanmumd BOINOHOC~
HHX [IQCTOR BHWE X HARE NO pPa3pesy;

—~ BO3MOXHOE MECTOHNOJOXeHHe WIOWANOK LIS FCTAHOBKY NAKEPOB
n aropa MIIT ¢ ykasaHMeM NMaMeTpa CKBAXHHH R JIMTOJOI'MIOCKOTO COC—
TaBa NOPOX;

-~ OXHIaeMoe IJIAcTOBOe IABJGHAE B MHTEDBAJE KCUHTAHRA ¥ NaH-
HHe O pacXome OYypOBOTO pacTBOpa IPH BCKDHTHM 3TOT'0 MHTEpBaja.

10.3. OnepaTmBHad o0padoTKA THADOIMHAMHIOCKNX MCCJEIOBaHWR

[Ip® mHTEpOpETAUXK HA CKBARMHE DO3YABTATOB MCIOHTAHAS DOmADT-
cA clenyoupe 3anavm:

- OHpeneNeHHe XapaKTepa HACHUEHHA IU1ACTOB;

- oilpeneJien¥e TMIPOJAMHAMMYECKAX NapaMeTpoB IJacTa;

~ OHEGHKA NPOMHIVIEHHOR 3HAUMMOCTH IOPORYKTHEBHHX ILIACTOB.

OmpejieieHMe XapakTepa HACHmEeHMs IiacToB no HMIT
PeKOMBHIYOTCS ONpPONGJATh XEPAKTep HACHWLEHMS IIACTOB B COOT—

BETCTBUM CO clexymme# cxemcdt (Tadn. 24).
Tadumna 24

XapakrepucTara

oTo6panHOH TposH Handoaee Bepo,crrﬂéﬂ HMHTepIpeTalms

I. Uucras HedTs B uuTepBane umeeTcA WwiacT (mracTH),comepxaumi
NMONBHXHYD He(Th. BONOHOCHHX ILIACTOB HeT

2. HedTh ¢ mnac~ | B uATepBale MCIHTAHUA KpOMe HeTEHOCHOTO ILlac-
T0BOX BOmO# B |Ta MMEeTCs BONOHOCHHE IIACT MJMA LIONONBEHHAA
BHZIe SMYJBLCHM |Boza
WIB B cBoGOn-
HOM COCTOSHMM
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[pomosxkenue Tada. 24

XapaxTepucTrKA
oTodpaHHo} mpOGH

Hanconee BepoATHAR MHTEpIpeTalm

3. Hedmp ¢ Gypo-
BHM DacTBODOM
Wi Tpa-
TOM

4. Hedrp ¢ Goan-

INM COJLE KA~
HEeM Tasa

b. 3 ocHOBHOM
Tas

6. HesnaumTeun-
HOe KOJIKYe-
CTBO HodTH M
I1aCcTOBAA
BOKA

20-5033

B MHTepBaJe MCIHTAHAA MMEOTCA HOHTEHOCHHH
mrac?, HO HpH HCINTAHHM ODOMHBOYHAH EHIKOCTS H
TpaT He BHTECHEHH 38 NepHON HPUTOKA M3 HON-
NaKePHOT'O IPOCTPAHCTE:

I. B mATepBaje MCONTaHEA BMeeTcsa HedTeRocHRH
mageT.Ipn McHHTaHEY HaBJeAMe Ha 3a00e 3HAYATeNb—
HO HMXe IABJIEHUA HACHUEHNA IJIACTOBOIO Ta n
B MOMEHT BaKDHTHA KIANAHOB QROWN B npoGooToop-—-
HWKe [PelCcTaBls] DTaszORAMIKOCTHYO CMeCHh.

2. [IpoGooTCGopHER HerepMeTwueH.llpm ero nombeme
48CTh OB BHTECHAJNACh HAPYKY d4epes3 Herepme—
THYHHS COeNWHOHMA.BCJASHCTERE [OHMREHMA NABJISHHH
JacTh ras’a BHIELSINAcCh U3 HePTHM.

3. K HHTepBally MCIHNTAHMA IPAYPOYEHA salex:
HegTH C TIa30B0H mankoi.llpr MCNHTABMH Yepe3 MH -
CTDYMEHT M [POGOOTCOPHMK IBMXOTCA TasoHe(drsaHas
cMecr .

lna BHOOpa ONHOI'O K3 TPeX BO3MOXHHX 3aKi0ye—
HUY HCHOJB3YOTCH CBOISHMA T'eOJOTHIECKOTO NOpAM-
Ka (MOTYT ONTH B IBHHOM DaiioH® 3anexy ¢ IaszoBOh
wangoit), NpU3HAKKA HEI'ePMETHYHOCTE IIpOGOOTOODHM-
Ka (HM3KOe& QaBJeHWe B KaMepe IIPOGOOTCODHMKH, Bhi-
JeJeHUe Ny3HPHKOB I'a3a WM He@TH B -COSIMHOHHAX )

1.B pHTepBalle HCIHTAHUA EMEETCH I'a30HOCHHI
w1acr.

2. B uHTepBaje nCHHTAHUY mMeeTcd HedTeHOCHH
mrac?. [IpE UCIHTAHRY HUEE [SBJGHMA HACHWEHK:
QuoRIa BHISJMIOCH 3HAYATENBHOE KONHYECTBO Tasa,
KOTODH HOCJe 38KDHTHA 3aN0pHOTO RIANAHA CO3Har
TIOf HAM Ta30BYyR NOLYNKY

linsg BHOOpa ONHOTO M3 IBYX BO3MOXHHX 3aKIOMeHMK
HCTIONb3YRTCA TaHHHE 00 YIVIeBOLODOXHOM COCTaBe
Tasa No XpomaTorpamMe

I. B uHTepBale KCIHTaHWA AMESTCH ILJAcT ¢ "o~
TATOYHOR" HedThb, HOBHAUHTENBHOE CONEDRAHME KO-
Topo#t B HOPACTOR cpele oNpenelAeT IJA HOe HAS-
Ky (a30Byl HPOHMIIA6MOCTH. $a30Bag NPOHMIAEMOCThH
L BOIH 3HAYATEJNBbHA,

2. B MHTepBalle MCOHTAHMA HMEeTCd ILIACT,HacH-
WeHAHE BA3KO#,MaONONBARHO# HEPTHD, BO3MOXHO OG-
Jananne# CTPYKTYpDHHMH CBOicTBaMM, a TaKKe BOHO-
HocHHl mwiacT. IIpM ACIHTAHWE OCHOBHYD IOVIO HpPRTO—
Ka cocTaBifgeT IacToBad BoIa,

3. MoWHOCTE BOJOHOCHOT'O ILIQCTa 3HATUTEJBHO
NIpeBOCXOTMT MOUHOCTh HedpTeHOCHOTO. JIJA BHOOPA
OJHOTO M3 BO3MORHHX SaKIDYeHH# MOI'yT OHTEH HC~-
TIOJF30BAHN HaHHHEe O QU3NKO-XHMUYECKHX cBOXCTBax
HedrH (BHSKOCTL,KQH, IIOTHOCTH ) , JAHHHE 00 yIJie-

BOOOPOIHOM coCTaBe TI'asa (3HawMTeABHOE colepxanue
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[Iponosxenne Taca. 24

XapakTepUCTHKA

TOGPaHROHR MPOCH

HapGosee BEPOATHAA MHTEDIpETAIAA

7. MnacroBag BO-~

na 6e3 npH-
3HaKOB HedTh

8. IlnacroBas

Boja, OypoBo#

acTBOp, erc
TparT

9. dunpTparT HaH
ero cMech C
OyDPOBHM Da-
CTBOPOM

I0. Bypomoi
pacTeop

OyTaHOE M IEHTAHOB,HA3KOe 3HAYEHMe OTHOWeHHH
COIepxaHuad M30MEPOB M HODMANLHHX YIJEBOLOPOLOB
TOBOPAT 00 OCTATOYHOM XapaKTepe HedreHacuieHHs),
OpAMHE ¥ KOCBeHHHEe JaHHHEe,XapaKTepusywume Hed-
TOHACHMEHHOCTE paspesa (pe3yAbTaTH I'eor3HueC~
KHX KCCJONOBAHAK,aHANM3a KepHa,mjama,TpyHTOB B
MHTEpBANE KCIWTAHAA) .

Ilpn moZOXATENBHHX XAPAaKTOPHCTHKAX XHMHAYECKOI'O
cocTaBa HeTH MCHOHTAHMA CJIeNyeT NOBTOPHTH B Ce-
JIOKTHBHOM DexuMe

B unwepn?ne HCIHTAHNA AMEOTCH TOJBKO BOXOHOC-~
Hu#t mwract (mwiacTH). JONMOJHATENBHHM IIONTBODRIE~

HEM STOT'0 BHBONA MOTYT CJYRHTH pe3yJbTaTH aHa—
JB3a rasa, X3BJISYEHHOT'O M3 BOIH

B mHTepBane HCIHTAHMA HMEETCS TOJBKO BOLOHOC—
Hu#t WiacT. YIJeBONOPOIHHE COCTaB H3BJEUYSHHOI'O
Tasa NOJXSH CAYRATH HNOMOJHUTENBLHHM KDUTEpHOM

KpuTepreM, T03BOJLADIAM CYIMTE O  XapakTepe
He(TeHACHMEHAOCTY IIacTa,ABIAOTCA COCTAB PacTBO-
PEHHOTO rasza, GIM30CTEH 3TOro I'asa Ho cocTaBy K
TENAYKHM Ia3am, LiacToBol BOxe Wi HedTm. B Ho-
HACKOBO-Pa3BEJOYHHX CKBAXWHAX ACIHTAHWE DEKOMEH-—
IyeTcs TOBTOPHTE B CEJEKTHBHOM pexume IpH Oojee
IIATENBHOM BH30BE IIDHTOKA

O0beM u3BJEUSHHO! M3 mracTa EMIKOCTH HemocTa-
TOYEH A OLEBHKH He(I)TeHBCHIIBHHOCTH mracra.

lpr orcyrcTBEM HoJoxMTesabHO# KBl rasa mcmuTa-
HMe IOBTODHTb.

Ilpw mHTepnpeTamd® nanaux WIT Ooabllylo poss HIpawT pe3yabTaTH
aHaJM38 I'a3a, M3BJEYSeHHOI'O M3 OTOCDAHHOK OpM MCIHTAHWM NpPOCH. C
y4YETOM I'@0JIOTHYSCKEX OCOGeHHOCTe! IJIA Raxmoro X3 pailoHOB BHABIA-
DTCA 33aKOHOMBDHOCTM B DACHPENEJISHHHM OTHENBHHX KOMIOHSHTOB yIJe-
BOJOPOIHOT'0 I'asa B ILIAacTax C Da3JMIHHM HACHIEHWOM.

PaccmoTpaM XapakTepHHe CJyHaH ONpeneseHHd BepOSTHOR HacH-
IieHHOCTH O0BeKTA [0 IAHHHM aHalM3a Ia30oBof (asH OPOCH.

I. Ta3 BHEeyieH B3 NPOCH EAIKOCTH, B KoTOpolk comepkATCA HedTh
(w14 Bea mpoda ApencTaBAAeT COCoK HedTh). B 3TOM ciyuae HaHHHE ©
cocTaBe HedTAHOrO I'asa RCHOAB3YDTCA B OCHYHOM IIODANKe, TAK RaK
XapaKkTep HACHMEHHS O0BOKTA ONHO3HAUEH.,

2, T'as BHIeNeH ®3 NpPOCH MUIZKOCTH, B KOTOPOK MMENTCA IUIEHKH
HedTH. B 3TOM Cliydae HeOOXOIRMO YCTaHOBHTH, ABJIAETCA MR HedTH oc~
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rarouHott (T.e. HeNONBARHONR) WIR B HHTepBaJe NCIHTAHMA HMEOTCH
ILIaCTH C HNOXBRXHOM HedTHO, KOTOpPAA HEe M3BJIeUeHA B CHIYy IpUMe!c-
HEA HeCOBEpMeHHO! TeXHOJOIAR ECNHTAHKA. [I[pA3SHAK® OCTATOYHOTO Hed-
TEHACHIISHMSA: BHCOKOS COJEpEaHMe B rase maobyTada (Gonee 5%) u
m3oneHTana (Gonee 4%). Kpome TOro, OTHOWEHHME CONSDKAHMA HK30IEHTE-
HA K HOPMaJbHOMY IIEHT8HY, Kak IPaBsmJO, MEHbBIe eNfHMLIH.

3. T'a3 BHueseH ¥3 NPOCH XUIKOCTH, COCTOAmeH M3 PuabTpaT:
0ypoBOT'0O pacTBopa, ILI&CTOBO# BOAH HJM MX CMEeCH. B dTOM CJLydae
HEOOXOMAMO YCTAHOBMTH, HET JI@ B UCIHTYEMOM MHTEepBaJe ILIACTOB C
NpU3HAKaMH HedTH.

Ec/m ra3s comepRAT MOBHIIGHHOE COLEpkaHMe meTaHa (Coaee 70-80%),
HE3HAYNTEJIbHOe KOJHMYECTBO TAKEJHX KOMIOHEHTOB ¥ NOHAREHHO® KOJH-
9ecTBO H300yTaHa (meHeme 0,3%) m usomeHrana (memsme 0,5%), 7o
HaMOoJieé BEPOSTHHM ABJASTCHA OTCYTCTBHE He(TOHOCHHX IIacTOB B
UHTepBaJe HCIOHTAHHA.

Onpenesedue THAPOIMHAMPYECKHX IApAMETPOB ILIACTA

[lo xprBHM Opuroka M KBI onpernenanTcd cJaelyRife napaMeTpe
miacTa:

Py - WiacroBoe JNaBleHue;

(kh/M )y ~ THIPONPOBORHOCTS YNAJeHHOA SOHH MIacTa;

(kn/p ) pgn~ TAKPOMPOBOZHOCTS MpR3aCofinoil 30HH IiacTa;

No “<D - NOTeHUMANbHHY B PaxkTHYecKHii KOD(JMIAEHTH HPONMYK—
TYBHOCTH ILracTa,

Ny = 0,06(kh/u )yn‘ Ng = 0,06(kh/u)
n " ~KO2(0PRIMEHT npr3adofHOR 3aKyNOpKH,

3a
(kh/pu )sm .

mao?

n =
38K
(kh/pM ) pan
—-QaKTHYECKAA B MOTeHIManbHui TeCHTH,

Oy =N &% Oy = e
OnepaTMBHAA RHTepHpeTalms PesyJbTaToB MCHHTAHKHE ¢ HACIONL30~-
BaHUEM 3KCIIpecc-MeTONOB 00palOTKM KDEBHX IDETOKA M BOCCTaHOB-
JIOHUA [aBJeHMA IPOBOLMTCA IO MeTOLHKe, M3JOXeHHOH B PH 39—
~0I47716-512-85 "TexHOJOTHA MCCJONOBaHMA IVIYGOKMX pa3BellOUHHX
CKBA®XMH MCIHTATONAME Ha Tpydax C IPHMEHEHMEeM HOBHX TEXHAISCKHX
cpencTs "Iuydmra".

Q. Q
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OreHka NPOMHIVIGHHOK 3HAYMMOCTH IPOAYKTHBEHX ILIACTOB HIPOR3BO—
JETCA N0 DO3yAbTaTaM ONpeleJeHdd TRIPONMHAMMYECKHX NapaMeTpos
mwiacTa. IIpH OTHeceHmME HpPOLYKTHBHHX XAPaKTepHCTHK K TOR wim MHO#
CTONeHM MX IPOMHILIGHHOK 3HAYMMOCTH 1ieJecOO6paz3Ho PYKOBOICTBOBATH—
ca caenyome#f rpanammei:

- ecyi THAPONPOBOJHOCTH ILiacTa MeHee I J.cm/cll (moTeHmmajb-
Huft KosddrIMeHT mponykTmBHOCTH 0,2 Ms/cy'r~ma), 00BEKT KaaccHm-
OEPYeTCA KaK MPOMHIVIEHHO HENPOLYKTHBHHHA;

- ecJH¥ THIPOIPOBOXHOCTH WiacTa B Opegedax I-3 J.cw/cll (mo-
TeHIMaNbHEE KosdfMIEeHT MpoxyKTHBHOCTH 0,2-I Ms/cy'r-MIIa), OO0BEKT
CNa00NPORYKTHABHHY ;

- ecJi PEIPONDOBOIHOC™S IIacTa B mpenexax 5-I0 I.cm/cll (mo-
TOHITRANBHMA KODIGMIMEHT IPOIYKTHBHOCTH 3-I0 M°/cyT:Mla), OOBORT
cpenHeR IPOLYKTHBHOCTH;

- @CJE THEpONpOBORHOCTh maacTa Bume I0 I.cm/cll (kosdmmment
OPOJYKTHBHOCTR BHme I0 n3/cyr-MIIa). 00BOKT BHCOKONPOIAYKTHBHHIE

10.4. Onenxa NPOXYKTHMBHOCTH pa3spe3a IO Pe3yAbTaTaM
KoMILIexcHo# mHTepnpeTaimy ITH, IUC, MIT

llep KOMIUIGKCHHX MCCJENOBaHM# COCTORT B TOM, YTOCH MCHIDIUTH
BCAKYD BO3MOXHOCTB IDONyCKa HE)TETa30HACHIEHHHX ILIACTOB IpM MOX-
CKOBO-DPa3BEIOYHOM CYDOHRE, IOJYYATH MCUOPNHBARIYD XapPaKTeDPACTHKY
BX IPOLYKTHBHOCTA ¥ HPOMHIVIGHHO# 3HAUMMOCTH, B TOM YMCJ6 HPSAMHMYA
METONAME, B OTKPHTOM CTBOJIe Cpa3sy HOCJe UX BCKPNTHA. IIpenycMOTpeH-—
Hasgd HACTOANEM DPYKOBOLCTBOM MOTOIEKA MCCJONOBaHMA M IOCJNOLOBAT&Ib-
HO¥% neTasM3alMM moaydaemodt mHfopManmu O HepCHSKTHABHHX OGBEKTax
Ha OCHOBE KOMILIGKCHOR MHTepupeTawsd ITH, TWC, UNT (OMK) mosBoaseT
IDOCTATHYTE 3TO# nesd.

OCHOBHHMM 3TaIaMd TaKo# WHTepIpeTalMy ABAANTCAH:

- DHSBJIOHWS NOPCIOKTHBHHX ¥ HPOXYKTHBHHX KOJLIOKTOPOB, OISHRA
HX (QHIBTPALBOHHO-6MKOCTHHX CBOHCTB, JHTOJOTHYECKOI'O cocTaBa R
cTpaTHTpafHyecKolt NpHYypPOYEHHOCTH O pesyXsTaTaM MHTeprnpeTaummu I'TH;

- YTOYHOHMe IIyOMHH 3aJleraHds M XapakTepa HACHUEHES IIAacTOB,
KOJIMYECTBEHHAA OLESHKA KOJLISKTODCKHX CBOHCTB, ONIPEIEJNOHMEe IPOXYK-
THBHOH MONHOCTH NOJIOXEHHA BOLOHACHMEHHHX ILIACTOB, BHOOP MHTEpBa-
Jia HCIHTAHHA M MOCT yCTAHOBKM [1aKePOB HO pe3yJbTaraM HHTeprpeTa-
umau TUC;

- onpeneJieHHe XapaKTepa HACHWMOHHA NOPCHOKTHBHHX M NPOLYKTHB-
Hux 00 ITH ® IWUC 0GHOKTOB UpAMHM MOTOIOM ~ IyTeM HCIHTAHAA B OT-
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KpHTOM cTBoJe ¢ momompn JIIT, Omesrka OPOMHIVIEHHOY 3HAaUMMOCTH HpO-
IyKTHBHHX IUIAaCTOB IO De3yJbTaTaM MHTepnpeTaumu MIT.

PesyipTaTH MHTepOpETALMR HA KaxIOM M3 YKA3aHHHX 9TaloOBR Ie-
penanTca 3aKA3YMKY B BHIO @X6CYTOYHHX T'EOJOTHYOCKHX CBOIOK M Ole-
paTMBHHX pexomeHnaimi#., Iociye sumojiHeHma MIIT cocraBiAercs B nepe-
IaeTCA 38KA3UMKY aKT M 3aKJINYSHHS.

llp® HaJRIAE B pas3pe3e CKBAXMHH IPONYKTHBHHX INACTOB, Npen-

TABVADIMAX NPOMHIVIEHHYD USHHOCTH, BHHUANTCA DPEKOMOHIAlMM mo odcal-
KO CKBAXKHMHH KOJOHHOX M IPOBELEHAD ONPOCOBATENBLCKHMX pAdoT B 9THX
HHTEpBalax. [Ip® OTCYTCTBHM B Daspe3e CKBAXMHH IPOXYKTHBHHX KOJ-
JIeKTOPOB, IPEICTaBJAUNAX IPOMHIVIGHHYD IOHHOCTh, CKBAXMHA PEKOMOH-
LyeTcA K JHMKBAJAIAM OTKDHTHM CTBOJIOM. B 9TOM cJjyuae recjoTEYecKad
WiH OypoBad CHyROa 3aK43YMKA OPHHEMAGT OKOHYATENbHOe pellerue o
3aKAHYHBAHAR CKBAXRHH IO COBOKYIHOCTH BCOX LAHHHX B I'©OJIOT'MYECKO-
My 3aJlaHMPD Ha OypeHMe CKBaXHHH.

PaccMOTpAM IpUMEpH BHABJIGHAA MPOINYKTHBHHX He§TeHOCHHX miaac-
TOB B Ipoliecce GypeHMA DPA3BBIOUHHX CKBaxMH B Boaro-Ypaibcko#ft Hed-
TEra30HOCHOR [pPOBMHIME,., MWHPOpMaTHBHOCTE MeTOZOB I'TH B TeppHreH-
HHX B KapOOHATHHX 4Y8CTAX paspesa B Boiro-Ypaabckodt OPOBAHIME pas-—
JMYHE, 9T0 HEOOXOIEMO YYATHBATH NpPH NPOBOINEHAXM HCCJASHOBAHMHE B HH~
TeprpeTalMi MoJydaeMolt BHPOpDMAIIAA .

B TeppHreHHOM pa3pese Haméomee HMHPODMATHBHHME MeToZaMA I'TH
ABIADTCA MeXaHMUeCKMHK B I'azoBu#t kapoTax. [Ipm wacToM mepeciamBaHRH
[IeCYaHAKOB,IVIAH, aJ1eBPOJHATOB OCJIOXHAOTCA JHTOJOTAYOCKOS DACUIeHe-
HEe paspe3a IO IIaMy B CBA3H C TPYAHOCTHD BHUEJISHAS B IUIaMOBOM
CMeCH OCHOBHO# mopomu. IIpE BuCOKOH NMOPHCTOCTH KoJuiekTopoB (> I0%)
4acTo IUiaM M3MeNbYaeTca B Npolecce er'o TPAHCIHODTRPOBEH OT 3a00dA K
JCTHD 10 pasmepoB 1,5-2 MM B MeHee, YTO CYMECTBEHHO OCJORHSeT BH-
JieJleHne KOJUIBKTODA M OLGHKY ero cBodcTB. JIMHHECHOATHO-GHTYMEHOJO-
THRYeCKn# aHaaus, ecaW OypeHHMe BeneTcA 6e3 noCaBOK HedTH B OypoBoR
PacTBOp, HOSBOJAST YBOPOHHO BHIEJATh MHTEDBAJH C IOBHMOHHHM COXED-
XQHHEeM B MOPOJie OPTAHMYECKOI'0 BEMECTBA H B KOMIUIGKCS® C I'a30BHM
RapoTaxOM CYIATH O XapaKTepe HacHmeHHs Kosiexropa (pmc. 49, 50).
B TeppEI'SHHHX YaCTAX pa3spesa BCKPHTHE He(TeHACHIOHAHX KOAIOKTODOB
COIPOBOXNAETCA BO3PACTAHAEGM MOXAHMYSCKOR CKODOCTH OYDEHHA, YBEJH-
YOHNEeM T'a30COJepEAHEA BHXONAMETO OypOBOI'O pacTBOpa, A3MeHOHEM
JATOJIOTHYECKOTO COCTaBa IIOPOJ, YMOHbNEHAWEeM ILIOTHOCTH IOpOJ H yBe-
JIMUCHASM NOPHCTOCTH, 4 TAKKe POCTOM RHTSHCHMBHOCTH JIDMAHGCLGHIMH R

" A3MEHOHMEM [BEeTa JNMAHOCIHMPYNWEI'0 IATHA. [[pOBEIGHHHE IO DEKOMeH-

153



val

7

i A M 1% X E H ESRES
Qe |2 L Bslo< ale he p2ezls
- ) =
0 20 40[: (5% 513 2 |5 |5 % 2| OTIUCAHUE [g- BY Kn, | Teumidlo552 2
SnZolld 2N - T i xEao g
t,MUH/M |8 o (e Y <ZLelnIsxg ém % %a wid =
o wl2EE b ams/5ag NOPOM Rk eSS
iD 20|Z o= 208020 80305225 £ 0 1) 200 020AEFIERSS|
v T AP i3 )
i PR P ml %
Yol X- ; -~
o AR SRR KK Buro4 | X = e
(e Lo XIESBRde 1 gl le
3 o~ |HOPTRHACHILLEH- |4 [ % al | |58
i e 1K F| I~ Cdm
i D e Syt
§ Te ] uspeCTHsy ce- |4 X S | s
4 10 puic, BUPORATO- X bt ‘g_iﬁzﬁ
) o [ icepbie ,AONOMU-|4|XK J Ylon
W & | e TH3WPUBANHbIC, |3 X a lolE*2 85
i [] HeQTeHACHIUeK- I o o § 0.
1204 ~ Kb, ipochoaM { | X g |aE
{ I _I TAUHMCTHIE {1~ = e
T 1|rX E o
11 ! - 1-X S L
{3 — T
3 —T— 1% =
}1%2 :__l = {Irx -
1

Prc. 49. BuneseHne TPONYKTHBHHX HEPTOHOCHHX ILIACTOB
B Tiporiecce OypeHus CKB. <68 KyTymcko-Kameescko# mnomazu (Tarapma).



111

Q. A/ s -[ I AAM U K E PH TeuroRon P-P . L0s
a | & X x
e E R IPERE RBA Irewto—lE2935 2| 2
20,60, |xlolpAlLes 238 (24X |OTIMCAHUE E(E L0 08 W ey 2uga| &
tawwm| > (DEG|L% | 587 (ZIESZ| nopop |smlBF{CHa%--ER SIS 2
102030 | < |alosulaosol20 0, |2 25 HE] $323%| g
A4 1 4 rewy A u
4 T lil\.\se K cepbidf2 [eKICEA o 23
[ <
2 = ER e H = I5
‘e ecqcmm%\s PO~ 514 |CABA 4 s
TR -Cepn BT 7| 4 [Capa 2> |25
50 Bl e RAbY 3kl 2| 1% |3 E
m M <4 © a (=4
= 4 IO ARG
= . -
s 4|4 %N o||% co| |«
510 2L ey 2l
nmmx‘mmh CKICBA 2 ||w <
- Cepie 1LﬂLbA o - =
TE CKCBA x z
M| = 44 ey > | B
q % . >
3] DTN 414 ehg 3| |E 3
518 1 3|k|CB v o
NTARCTO- 2| x|cBA o || <)
nomﬂ“, ep) 21K|CBA s ||~ e
) e 7 [l
— I O
=1 e Ry e | KleeA 2=

Pac. 50. BupmesieHMe NPOLYRTHBHHX HeQTEOHOCHHX ILIACTOB
B npouecce COyperusa ckB. III 3ananHo-HoxoBckO# mnowans
(Tlepmckoe Ipuxambe).



BENHYhIWNADU R AR
WHHYEOVAVIIN | wuougr Midau oLoHVou *

XMXIFHMWYHKYOG Sies dul m

M1 XN IRNHEND R —

031 INAVUWOA BAd LANOHAI BN “3JaH " 31 " U |

= Nd g vYos BYX)AnMHXEL
Y =
- 5 ,

m 23 YA N

R TR
- _A.v :l w..;l - -~~~

it i

- o 1

- <[ BFEgaaaggsnas et oassaasteass

w2 L3 cheofoootatolof A VL L LT LR Y Rekcrofodoroloro
(AN S N —

Y4 b .‘.wwmmRManm. , va
E SEestaad §east
< & =t =D ErabEg

< [ Wu. .mm : m mmm
g F $5%2 ..m EEastEs
o 2 B8 wmm& mmMmemw

5| BriovoLmy H A

OUY Hd AN “ 4
A c\oagaﬂkmm"_u.::“._.q_.._..__.:. :.._._n._.._. __:"_“._____:__N.NL___* TIvTIT “____:{_:_: T 1
| - ORYVM 23 )
[e] p
3, % 8
[=4
o~

v@hﬁsozroéﬁ.

LoVvVdtoe [ 0 ¥, 0-0RdB/U w0 ] %3
~o! S w_ﬁ v

4 - \ll)lllll.\)l) - - - -
nuM"m“.tw w4

I56

Lawxeona),

@TEHOCHOTO IacTa

B Iponecce Oypenus cXB.]04 Crapo~-Avyssacxo# wioLanz

Pac. 91. BunmereHue NPOIYKTRBHOT'O He



b )

u
BHHVhENNd o lh BT Ly e
HHNSOV [  niutom nonmvacdmeys nanagaog
- OManAVOU HAW G} VE ¢ 1IN
0RJ DONEVIINOYN VY 39 Nd UM
o vd-d
=S S =,

138N

.

244353224222

KEPH
OTIUCAHUE
NOPOA

n

BUIOVOLAV|HIH. oHeHeHe ]

DO

T

Tellew

i |

5 o\ ]
[7-]
Av.oxﬁam
< _m._ w
820 <

NO/d

OUY'Hd AN

0
4 e

Puc., 52. BuneseHme MPOIYKTABHHX HefTOHOCHHX LJIacTOB

12¥deo0s

W VHYIG RV

Iw{ 2
N

=
<18 3

-~

nd

n4

-« -

B mponecce OypeHus ckB. 81 YuemuHCKo# miomans ([lepMckoe [Ipuxambe).

I57



Jauan cayxon I'TH ECOHTAHMA NOATBEPHMJE HaJM4YHe B BHIGJOHHHX HOpC-
OeKTHBHHX AHRTEpBaNaX HedTeHACHUPHHHX NPONYKTHBHHX ILIACTOB.

B KapOoHaTHO# JacTE paspesa Hamlosee HHPOPMATABHHME METONA-
M ABIANTCSA PACXONOMETDHA, I'a30METDHA MIaMa, JKOMEHOCII@HTHO-CHTy~
MUHOJIOTHUOCKHE aHaJA3 ¥ BH3YAIbHHO METOLH HCCHAeNOBaHMA miama (Mak-
PO- B MEKDOOLMCEHHE, OUeHKA HopucrocTn) (puc. 49, 5I, 52). Bekpu-
THE KapCOHATHHX KOJJIOKTODOB CONPOBORIAETCH HOINOMSHHeM GypOBOIo
DpacTBopa, YBEJNHMUYOHHEM T'a30CONODRAHMA [ramMa, NOBHIIGHMEM RHTEHCHB~
HOCTH JIOMEHOCIEHIMHE, HAIRYMeM B lL1ame pA3YILIOTHORHHX WA KABepRO3-
HHX pasHocTefl mopoj ¢ NpH3HaKamu HedTesHTyMmocomepxaHua. I'asocousp-
xaf¥e OypoBOI'0 pACTBODPA IpH BCKPHTHR KAPGOHATHOI'O KOMLIEKTODa B 3Ha-
YHTENBHON CTON6HH 3&BHCAT OT BEJMIEHH Ieperala NaBJCGHHA B CHCTeMe
"cxBaxgHa-~-macT"”, ECum BCKpHTHS ROJUIEKTOpA NPORSBOJATCHA ¢ Goapmo#t
penpeccelf Ha maacT, I'a30CONepPXaHAe OYpOBOT'O DACTBOPA HM3MEHASTCA
HO3HAUHTENBHO, YTO HEOOXONMMO YUMTHBATH IDM HHTepOpeTAUME JAHHHX
Ta30BOT'0 KapoTaxa, B HOJOGHHX YCJOBHAX HOOOXOLMMO IPOBONMTh Ta30-
BHft RapoTax nocje GYpeHRS ¥ CBAaCKPOBAH¥A, OCYWECTBIATH KOHTPOIB
38 ras’ocozepxaHEeM GypOBOT'O pacTBopa Iocue HapamupaHm#t » Cl0. B
CBASHA C NpeOGJAANaEEeM B COCTaBe HOIYTHOI'O HeTAHOIO Ia3a TAXEJHX
yTUIeBOLOPOOB (B NPOLYRTHBHHX IiacraxX baukupme, TaTapuu), BCKDHTHe
He@TOHACHWBHHOTO KOJIOKTODPA CONDOBORN2ETCS YMeHLUOHWEM IOJE MeTaHa
B rase, M3BJIGYEHHOM M3 CypoBOI'0 pacTBopa, IIaMa M KepHa. Bo made-
XaHHe 3aKyNODKH NpH3adoliHof 30HN mIacTa HCIHTQHEA KAPCOHATHHX KOJ-
JIOKTOPOB HEOCXONEMO IDOBOIMTH cpasy Xe Mocje HX BCKDHTHA. Heodxo-
IUMO TaKxe IAA HpejoTBpameHUs TRIPOPA3PHBA lIacTa BECTH KOHTDOJD
3a CKOPOCTBD CHycka OYypPWJIBHOTO MHCTpDyMeHTa BO BpeMa Cl0, HapamuBa-
HEA B OpopaCoTOX CTBOJNA CKBAXUHH .

II. [PEICTABIEHME PE3YIBTATOB MCCIENIOBAHAY
I1.1, OnepaTurusd MHJHIMAIMT

OnepaTmBHOS NpeNCTABJGHAE 3aKa3UEKy nojydaeMof B mpouscce
GypeHHs I'e0JOTHYECKOM! MHPOpMaIMM ABIASTCH BAXHHM 3BEHOM B oCmel
TOXHOJOTHYSCKOK Cxeme I'e0Jor'0o-TeXHOJOTHISCKEX Rcchaeposanmi. Mudop-
MAIRA MOXOT IPEJNCTABIATHCA B BHIe KOmA# mmarpamM pDerHCTpallAR CyM—
MapHHX IasomoRa3aHRH rcyu' TIPOJOJIRATENBHOCTE Oyperda T, pacxoza
GypoBoro pacTBopa Q , kos@pEnEenta pascaBieHMs E, peayanTaToB pas-
NeJABHOTO 8HANM3a YIJIeBONOPOAHHX I'as0B, De3yJbTATOB AHANA33 Ipos
miaMa ¥ XepHa, rpaf@roB M3MEHOHMS MSMODAEMHX M DACYeTHHX NapameT-
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poB B (yHKIMM TJyCMAH WJI¥ BpemeHH. [liA omepaTwBHO# mepemadw B YEP
(YPG) mHfopMalay IO I'eOJOTHYOCKEM HCCJASINOBAHHAM 34 KaXIHE CYTKH
COCTABIAGTCA 6XeCYTOUHAA CBOIKA I'80JOT0O-T'eOXHMEHYOCKEX HCCASROBa-
HE# (cM. Opmoxenxe 6), KoTOpad NORIHCHBA@TCH IeojoroM cTanrmEam I'TH
H OypoBHM MacTepoM. CBOIKAa ABAAGTCA OTUYOTHHM JOKYMOHTOM B OCTaeTCH
y Hagajphuka maprmm ['TU no OwOH4ARER pacdoT HA CKBAXAHE, HOCJE Uero
cmaeTcA B KOHTOPY (skchemmmmm). [0 MesaHMD 38KE3YMRA KONHEA CBOIKH
MOXET THepelaBaThCAd B I'e0JOTHYECKyD clyxly YEP (YPE) o0nemmHeHES.
JlexypHE# onepaTop~reosor HOMOIJIGHHO CTaBHT B K3BOCTHOCTh Oy~

POBYD OpHIafy IOpHM BO3pacTaHHE I'a30CONEpEaHHA OypOBOT'O pacTBOpa,ldo-
THOWGHUAX WIM OPOABAGHAAX, NPUIHAKAX BCKPHTAS 30H AHOMANBHO-BHCO-
KAX NOPOBHX H ILIACTOBHX RABISHAH, NOPUSHAKAX HOIAXOXA WA BCKDHTHAA
I1acTa~KoJIeKTopa. LIpM HEeCOOTBOTCTBUE IODOTHOZHOI'O TEOAOTEYECKOTO
paspesa faxTAYSCKOMY omepaTop-recior HHfopMRpyeT OYypOBY® CPRIamy
B IexypHoro reosora YEP (YPB) o JmTOJOTRE IDOXONEMHX LHOPOX X O
CMeHE JMTOJOTO-CTPaTHIpafiueCcKAX KOMILIOKCOB. B HepPCHSKTHMBHHX ydacT-
KaX paspesa IpH OPH3HAKAX BCKPHTHA KOLIGKTODA ONepaTop-TeoJor B
3aBMCHMOCTH OT KOHKDOTHHX yCJOBHH BHEA6T DEOKOMOHIAIMK HA IpOBene-
HHe HeOOXOIMMHX X Hamrdosee 3QPOKTHBHHX B NaHHOM ciyuaze onepaimit u
BRIIOB MccCJefoBaHH#t: NPOMHBKY CKBAXMHH, 0TOOD KEepHA RJIH 0O6pPasmoB
TDYHTOB, CBAGHDOBaHMe, ucnuTaHme, IVIC, m3MeHeHHe pexuMa CYPeHHA C
LeJED HOBHWEHHWA RHPOpMATHEBHOCTH MeToJoB I'TH. PeRoMeHIalMH, BHEa-
BAGMHO ONEpaTOPOM-T'@0JIOTOM, SBAANTCHA OCA3aTEJNBHHME IJA MCIOJAHeHAA
dypoBoit Opwranoit. OTMOHMTH> BHIAHHHO DOKOMOHIALMH MOXET TOJNBKO IJlaB—
HHlf TeoJor MM HavyallbHEK I'eoJoTHuecko#t cayxou YEP (YPB), odwemmHe-
HuA. OmepaTop-reoJor IPH BHIA4Ye peKoMeHmaunm#t naeT ee OGOCHOBAHME
H HeceT OTBETCTBOHHOCTDH 3a [DABMJIBHOCTH BHIAHHOK POKOMEHIAITEM.

B npouecce mposejexus I'TH omepaTop-reoior 0HopMIAeT IRMAIDAMMH,
3amoJiHgeT padoude XYypDHAIH, DACUIeTHHe JIACTH, CIQHKA M QODMH.

Ha mmarpamde peImCTpallMM CYMMApHHX I'a30IOKa3aHAX rcyu TOJIXHHE
OHTB CJenyplMe LaHHHE:

- De3yALTATH KaIMCDOBKM I'a302HANR3ATOPA C yKA3aHMeM BPEMORH
66 IPOBENOHNA;

- MacliTad 3alAcH;

-~ OCTAHOBKM B GYypOHHMM H IEeDEDHBH B MUDKYJAIMM (C yKasaHuWeM
BPEM6HM, IJIyOHMHH CKBAEMHH ¥ NPATMHH) B NOCABKE XMMDEAI'S8HTOB;

- TPAYAHA BHABJISHHHX aHOMasmt;

- Bpemd OTCTABAHEA ¥ IVIyOMHA CKBAXHHH C YYeTOM OTCTABAHMA HE
pexe yem gepe3 5 M IPOXOIKH.
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Ha mmarpamse perucTpaliy IPONOJXMTENBHOCTH Oypexmsa T, pacxo-
Ia OypoBOoI'0 pacTBopa usux B koa(uimenra pasdaBaeHma E ormevanr-
cA CHOLYyDURE JAaHHHE:

- Macwradyd pPerHCTpalRM uapameTpos T, Qw, E;

- HHTOpPBAJH PadOTH C DACXOAOMEPOM ¥ MMATATODOM;

- DapaMeTpy GypoBoro pacrsopa (He pexe I pasa B cMeHy), & Tak~
xe HOCNe HKOCABKA BOAH, XMMPEaIl'eHTOB ¥ He{TeIpOLyKTOB.

JRarpamMma KOMIIOH@HTHOTO aHaJ3a NOJIXKHA COISpXaTh CASIyNIEe
IaHHHe :

~ pesyJbTaTH KaJMOPOBOK XpoMarorpada (He pexe OJHOI'O pasa B
MeCsI]) STANOHHHME T'a30BHME CMOCAMM C yKa3aHWeM BDOMOHH BHXONA KOM—
MOHOHTOB ;

- o0beM JIO3H;

-~ MacmTald 3anMCM KOMIIOHERTOB;

- IVIyOMHA CKBAXHHH 9epe3 Kaxiue 5 M ImpOXOoxKH;

~ HepepHBH B UAPKYIANRE A NOCEBKH XAMpPEAareHTOB.

[Ipr 3alTOJIHOHMRA OMarpaMd HOJB3YDTCA YCJHOBHHMEA OGO3HAYOHAAMK
(npraoxerue 9).

B nponecce NpoBemeHHA I'a30BOI0 KapoTaxa BemeTcd XypPHAJI I'80J0-
TO-TeXHOJOTHYSCKRX Accaerosanuii (cM. npuaoxenwe 7), B KOTOpuA 38—
HOCATCA BHI BHMOJIHAEGMHX Ha OypoBo# pador (Gypenme, HpopaGoTEa
CKBAXHHH, LPDOMHBKS, DOMOHT OGOpDYIOBaHHA, IeofMmaMYecKMe MCCJSLOBA-
HEA ® T.Z.), TAOOpasMep HOJOTA M COCTAB GYPUWJBHOTO MHCTDYMEHTA,
napaMeTpH GypoBOTO pacTBopa (ILIOTHOCTR, BASKOCTH, BONOOTAAda), IO~
6aBxE B OypoBO# pacTBop, HOMepa OTCHpaeMHX HpoG OypoBOTO pacTBOpa
7 mJaMa C yRASAHMEM BDEMeHW OTCTaBaHMA, OTMETKA O KaJuOpOBKe alma-
paTypH, BHOAHHHO DOKOMOHNAIMA C KpaTHKEM OCOCHOBAHMEM HX, MOAIACH
ReRypHOT'O oneparopa.

PosyapTaTH aHaJnM3a IpOG lwiaMa X o0paslioB KepHA IpelCTaBLAnT-
Cf B xypHale OoNepaTOpa-ITeodora  (CM. NpWiokeHde 3), KyJa 3aHOCAT-
cA CJeNyDUMe NAHHHO: MHTEpBaJ ¥ Bpemsa oTdopa IpoOH mJjama (KepHa),
JHTOJOTHISCKO® OIMCAHEe TOPOJ ¢ yKA3aHAMeM BO3pacTa, QpaKUMOHHHE
coCTaB Wama, KAapGOHATHOCTH, JOMMHOCUGHIMA, IWIOTHOCTH M IODACTOCTH
nopox. IIpr OpoBeIEeHMM KCCJSHOBAHAR IONMOJHATEJNLHHMA METOLamM¥ HMX pe-
3yJBTaTH 3aHOCATCA B rpafy "llpmmeuanme”.

B xypHaa onepaTopa-TeoJiora 3aIHCHBANTCA TaKEe BHIABAEMHE
0UepaTopoM DeKOMOHNALMA C KPATKAM OCOCHOBAHMEM MDHUMHH BHOAYH.
Kaxnasa cTpaHEUA XypHaja HOJIMCHBAEeTCA  NEXYyDHHM omnepaTopoM. X
XypHaly NpWIArapTcAd PacusTHHE JHCTH C TpafUxaMi [0 ONpefeJeHMn
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Ta30ConepraHnsa OypoBOI'0 pacTBOpa, KAJIMGCDOBOYHHO M 3TANOHMPOBOYHHE
rpadmKd.

VB§opMBIEA TIO T'eOJOTO-T'OOXUMAYSCKAM KCCJSNOBAHAAM 6XeCYTOTHO
nepejaercs B sxcnemmmo I'TH (xonTopy, TpecT).

1I.2. CBozmHas WHOOpMAUMAS

K cBomdo# MHfOpPMAUME I'e0JI0T0-I'eOXAMAYECKAX HCCJASNOBAHRA OTHO~
CATCH CBOZHAA IAArpaMMa TI'eO0JOTHISCKHX HCCJenoBaHuit, CBOJHAA IRAI-~
pamMa I'a30BOTO  KEpOTaka, aKT HA Pe3yJAbTaTH I'e0JIOr0-TeXHOJOI'HYec~
KHX HCCJASN0OBaHUH, BaRJIOYOHHE.

CBozHas nuarpamMma TeOJOTHUECKMX HCCHefoBaHAl (cM. IpmioxeHme 5)
CAYRAT IJA UpencTaBleHds pes3yJbTATOB I'0JOTHYECKHUX MccJaenoBaHmit mo
paspesy CKBaXMHH C IPHBA3KOH OO TJAyCHHaM.

3al0JIHeHAE CBOLHOE udarpamMb OCYWOCTRIAETCA OIlepaTopoM-IeoJo-
I'OM B TIpouecce OypeHud B macwradax 1:200 wim I1:500, B NePCHOKTHB—
HHX y4acTkax paspesa 1:50. B rpafe I cBOnHON mmarpamMMi OTMEUaeTCH
sara (uMcao, MecAll) HPOGYyDeHHOro MHTEpBAla B TEUGHHE CYTOK. CyTou-
HHE TPaHMUH BHASJAsANTCA uepToff., B rpade 2 CTPOATCA RPDHBHO MEeXanu-
YOCKOI'0 KapoTaxa M pacxona CypoBOTO pacTesopa. B rpajax 3 m 4 yxa-
3NBAeTCA IMyOMHA 328008 CHBAXMHH M BO3DACT BCKPHTHX mopox. CTpaTh-
rpagudeckne I'DAHALN CHPEneJIInTCA OHePAaTOPOM M KOHTDOJMDYRTCA IO
TUC. B rpagu 5-I7 33aHOCATCHA NAHHHE N[O NUIAMy M KeDHY: ILIOTHOCTD R
RapGOHaTHOCTH NMOpPOJ, IMlamorpaMma, AHTEpBAJIH OTOOpa KepHa, JHMTOJO-
THYecKas KOJIOHKA C OIMCAHMeM MPOANeHHHX NOpoX, pesyabratH JDBA,mno-
PACTOCTH ¥ I'a30HACHWEHHOCTH Mopol. B rpagu I8-20 cBomuTcA RmHGOD-
Mauua 0 OypoBOoM pacTBope. llociie npoBeneRMs TeofHU3HUSCKAX X TRAPO-
IMHAMMUYECKAX MccJaenoBaHuit B rpafe 21 ykasuHBaeTCA MHTepBal MCcje—
NOBaHA#l, KOMILIEKC BHIIOJHEHHHX HCCJeIOBaHM{, OCHOBHHE NapaMeTpH
mracTa B DPO3yABTATH HUCIHTaHMK.

CBOIHAA IuarpaMMa I'asoBOT'0 Kaporaxa (cM. IpuwioxeHne 8) 3amo-
HASTCA, €CJA B Ipoliecce Oypesus HCCISNOBaHMA MIaMa ¥ KepHa He Ipo-
BojATcA. CBOIHAA IRArpaMMa 3aloJHAETCA ONepaTopoM B mpoliecce Oype-
HUA CKBAXMHH B Macwradax [:200 wme I:500, Ha muarpamme cTpoATcH
KDHMBHO IPOIOJRMTENHLHOCTH Npoxomka T, pacxoma GypoBOTOC pactTBOpa
QBHX, cymMapHoe copmepxaHue Y8I' B JypoBOM pacTBODE C y4eTOM CTre-
TeH! IeTa3alMy XesoCHOTO Jerasaropa. I[IPMBORMTCA TAKES OTHOCHTSJb-
aul#t cocrap YA B Bume UAPPOBHX NAHHHX, JUOMMHECLSHUMA miama (Kep-
Ha), HapameTpH GypoOBOTO pacTBOpa ¥ NOGABKM B HEr'0 XMMPealeHTOB.
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CBOZHHO KHaI'DaMMH TI'0JIOTAYSCKHX KCCJEJNOBaHEE E IasoBOI'C Ka-
poTaxa CcoCTaB/LWTCA OHepaTopamd ! NOomIexaT ciave B KMl sxchmemmuam
(xoHTODH, TpecTa). lpM MCCJSNOBAHHMA TJYCOKMX IOMCKOBHX M pasBelod-
HHX CKBaXuH, CYpDAUMXCHA ¢ HASKAME cKopocTamA (w<1I mM/y), Komuu
CBOIHHX IMarpamM NOpeICcTaBJANTCA 3aKA3YHKY Yepe3 kaxmue 50 M mpo-
XOIKH, HO He pexe I pasa B Mecsl. [IpH MCCHONOBAHMM CKBARMH, OypA-
IMXCA CO CROPOCTBD Coviee I M/4, KOIMA CBOJHHX IMArpamM MOTYT Ipel-
CTaBJATHECA HOCJAS OKOHYAHWA OYPEHHs CKBAXMHH, HO He pexe I pasa B
MocAn. ODETHHAJIH CBONHHX IMArDAMM XDAQHATCHA B SKCHOIMUEM (KOHTODe,
TpecTe). B CBOXHHX AMarpaMMaX DACMECHBAGTCA HAYAJBHAK NapTEA (OT-
pAna) ¥ JeEXypHHe onepaTopH. K cBOjHO# nmarpamMe IpmiaraeTcs IOAC-
HETEJNBHAA 3aIMCKA C NPOABADHTEJbHHM 3aK/OYEHAEM O IepCHeKTHBHOCTH
npoitieHHOro paspesa Ha He(PTh K I'a3, YKA3HBAlTCA BHIEJOHHHE KOJ-
JIOKTOPH M He(TerasOHACHmEHHHEe IUIACTH C XapaKTePHACTHKOE IO pesyib-
TaraM OpOBOLEHHHX KCcienoBaHE#,

ART Ha pe3YJBTATH I'60JOT0-TEXHOJOTHYOCKHX HCCJenoBaHE# (cM.
OpAJICKEHAS 2) ABIAGTCA 00A3aTEJbHHM OTYSTHHM INOKYMEHTOM, IO KOTO-
DOMY MORHO OLGHRTH 5{pexTHBHOCTD padoTH naprma (oTpama) I'TH Ha
CKBAXHHE. AKT COCTABAAETCA HOCAE OKOHYaHMA padoT no I'TH Ha ckBa-
XMHO E NONIECHBA®TCA HAuajbHEKOM HapTha (oTpama), GYypoBHM MacTe-
pOM ¥ TuiaBHHM reojoroM YEP (YPB). AXKT COCTaBISGTCA B UBYX 2K3eM—
miApax, ONMH M3 HREX nepenaetca B YEP (YPBE), mpyro#t - ocraerca B
sKcnenmume (KoHTOpe, TpecTe).

I2. TEXHOIOIVYECKHE NCCIELQBAHAA

I'yaBHasa 337a9a TeXHOJNOTHYSCKHX KCCAONOBaHEE ~ 3TO NOJY4YOHHE
HHJODMAITME O XOfe GYDeHWS B O HpoIeccax, HNPOMCXOLAIMX B CKBAXEHE
B IIacTe, B MCIOJL30BaHWEe 66 C IeJbb Ge3apapuiiHoif m palmoHanbHON
OpPOBONKA CKBaxMH. be3apapmitHadA M pallROHAJIBHAA MPOBOIKA KOHKPOTHOR
CKBAXHHH NpEANOJ&raseT NPeRyINpOXIeHAS aBapE#t H OCHOXRHEeHHZ X OUTH-
ME3AIMD OTpaCGOTKH HOJOTa B Ipolecce GYypeHMd.

MeTonmuecxoe 0GOCHeUYSHME IJA DOUIeHMA TEXHOJNOTKYECKHX 3anad
ollepaTopaMu-TeXHooramu clyxOw I'TH BramwyaeT B cedf MeTONH Ipexny-
OpexieRAs aBapRiHHX AIM HeXeJaTeJIbHHX CHTYyalu#, BO3HMKADIWX B HOPO-
mecce CypeHms, B MeTOIH ONTHEMAJBHOM OTpacoTKA TOJOT.

K aBapmifHHM CATyalAM B Ipomecce OypeHMA OTHOCATCA BHOPOCH
mwiacToBoro duuomna, KaracTpofrueckue NOIVIOMEHWA OyDOBOI'O pacTBoOpa
B TANPOpaspHBH IJlacTa, OpAXBATH, CJOMH, OCDHBH OYDRJIBHOI'O HMHCTPY-
MeHTa. K HOXeJaTebHHM CHTyalMfAM OTHOCATCS BCEBO3MOXHHE HADYymEHAs
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TEXHOJOTAYECKOTO Hpoliecca OypeHWs M HepalmoHalbHas OTpadoTKa RO-
7oT. COTVIACHO JTOMY METOI¥UECKo8 0oCecHeueHRe CONSDRHT MOTOIH pe-
WeHHA CJASIYOUMX 38na4:

- HpenylpexneHue BHOPOCOB GypPOBOr'o pacTBopa M IJIACTOBOIO
quinaza ;

- NpenyupexneH¥e KaTacTpofmIeCKHX HOTJomeHR# OypoBoro pacTBO~
j2:H

- IpeNyNpeRIeHHe OCHOXHeHM# W aBapEi, CBA3AHHHX ¢ HeycTONIH-
BOCTBD CTBOJIA CKBAKHEHH;

-~ HpenyHpeRneHUe OCJORHeHHY# M aBapuit, He CBA3QHHHX C cocTOA-
HYeM CTBOJIA CKBaXMHH;

- ONTHEMaJlbHaA OTpacoTKa XOJOT;

~ OIeHKa OPHOJHREOHMA M BCKpHTHA 30H ABII B OlleHKA ILAACTOBHX
HOPOBHX NABJGHAH;

- KOHTDPOJb NaBJieHHH B CKBaRMHE.

I2.1, llpenynpexneHre BHOPOCOB OypOBOI'O pacTBOpa M
niacToBoro quuonna

3afava lpenynpexienrs BHOPOCOB ILIAacTOBOro (uibAna B Ipomecce
OypeH¥s IaHHOM CKBaxXMAH COCTOMT B paHHeM OCHApDYXeHHH HadaBmerocs
Ta30HefreBONONPOABICHAS ¥ CBOEBPEMEHHOR €T0o JHMKBHIAUMH.

[lepBas 4acTh 3a7ad¥ - paHHee OCHADYReHMe HEDBHX HpH3HAKOB
HauyaBleTocd Ia30He@TeBONONPOABIEHAS H IOJY4YSHHE er'0 XapaKTepHCTHK
pemaeTcA ONepaTopoM-TexHoJoroM cayxSu ITW. Bropad 4acts 3amaw -
CBOEBBDeMeHHAas JIMKBANAIMA HadaBUerocA NPOSABJIOHHA, HE JOINYyCKad ero
pasBuUTHA, - pemaeTca OypoBo#t GpuramoR corsacHo HeficTBywiMM HH~
CTDYKIIMSIM M HaHHHM OIepaTopa-TexHoJora.

Mg pemeHHs mOcTaBeHHO 3anAaym OlepaTOpP-TOXHOJNOT NOJXeH
BHABJATH W OIIGHMBATH CJENyLUHMe CHTyallMd, BO3HEKAKIME B Iipouecce
OPOBOLKM IAHHO¥ CRBAXWHH:

- HajJAyMe IWIacToBoro quoMpa (IaYKE Ia3upoBaHHOTO pAaCTEOpA)
B CKBaxuHe,

- BHXOR Ha MOBEPXHOCTH NAYKHM T'A3EPOBAHHOI'O DAcTBOPA;
BCKDHTHE IIPOABJADIEI0 RHTEpBaJA;

IPUTOK B IOponecce GypeHas;

NONBEM MHCTPYMSHTA CO CBACHPOBAHHEM;

npuTox npu CIlO;

- BCKpHTEe 30H ABII.

Cxema padoT onepaTopa HO NPONYNPOXNGHAD BHOPOCOB, BEANYADNAA
163



B co0S HaHMOHOBAHHO IEPSYHCHSHmnx UPEABHOPOCOBHX CHTyamdid # HeoC-
XOIMMNX s KaxNOR CHATyaluums OCH3aTelBHHX pacyerToB, LpeycrapieHa
Ha pmc. 53.

A W U 1u
YUE TNIAAC- oAb e I
EOROTD AWK AN 1?P5§AH§§M, BC KPRITHE N 5%; 100M
B cx;b. » BBIXOA “‘;‘%0“ 30HbL PeANGAATACMOR
TASHPORAH- ¢no ABNIA 30H L
HOPO PACTBODA
. P{Alc 4 elT bt
| V31 nA c10-~ OBbeM M MH- oONYC AR CTPOCHME AR-
B o e ol |ACRasa TIAACTOROE Pmtg‘g
@hmm.k TPWTOXA tho ARBAEHUE 1O STAOTHEY

%&&Mu iy %F BS"”‘R
TOB  PACHET

Pruc. 53. Cxema palor omepaTopa
o NpenynpexneHys BHODPOCOB,

OueHka CHTyaum® "Bxozm B 30HY ¢ ABIL" ¥ pacueT IIacTOBHX xaB-
JeHH ABAANTCA CHelMANbHOR 3azavedf M NOZPOCRO ONACHBAaPTCA B TIOA-
paszene 12.6.

HocTyrneH#e QIDUKA B CKBAXKLY

[InacroBufi UuIDME U3 ANACTA B CKBARBHY MOXeT HOCTYNaTh KAk [pH
IaBJOHVY B CKBARKHEE HWXE I[MACTOBOIO, TAK ¥ IpY IOJOMATENABHOM Iud-
fepeHIMANbHOM TaBASHAY

[peBuImeHUe ILIACTOBOTO LaBJEHUA HAX CKBaXMHHWM OHBaeT 00ycJ0B-
JeHO HefocTato4Hoff MSYUYEHHOGTEN I'eOJCTMYSCKOTO paspesa (Haamuue
JOKANBHHX 3ajlexef ¢ ra3oM wiM pancif, 30HH TOXTOHMUSCKNX HapyweoHmi
7 30HH ABII). Ilpou3BOJBHOE CHUNSHME NABNEHHMA B CKBAXKWHE HMKS IaB~-
JeHAs B IuacTe OCGyCJOBNGHO, KAaK NpaBMIO, TAKUMM TOXHONOTMYBCKUMHA
IpAYMHAME, KaKk HeJOCTaTO4HaA IJOTHOCTD pacTBopa, (ubTpalMA PaCTBO-
Da B DJIACT A KOHTDAKUAOHHHE >¢dexT ¥ 3aBucaHue cTOXGA pactBOpa Ha
CTEHKaX Op# NPOKpameHMK LMDKyIAumd, sdpdeKT cBadupoBaHHA HpH MNOXbE-
M8 HHCTDyMEHTa, CHARGHH® YDOBHA DacTBOPA B CKBaXWHE IIpDH HENOJUBE
HA® NOTJIOWEHMA H T.I,

bes HapyweHMa COOTHOUEHMs NaBJeHAA MEXLYy CKBaXRHOR Z ILIACTOM
mwiacToBui duionn MOXeT OOCYYNaTh BMEcTe ¢ BHOypenro# nopoaol,Bciexn-
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creme muddysmm, ocMoca, KAMMLIADHHX NEPETOKOB M I'pABATAUMOHHOTO
3aMOmeHA «

[InacToBH# (UmOMI MOXeT HOCTYINATh B CKBaXMHy KAK Da30BHMA LOp-~
uuaMK (Hadkasy) OpM CO3NAHAM KPATKOBPOMEHHHX YCJIOBAE Al ero “mof-~
TATABaHEA" M3 IUacTa, Tak M Henpepusso. llocrymiexme uoomza B Ma-
JiHX 00BeMax co3jzaeT (QOHOBHE I'a30l0Ka3aHMA, a4 HempepHBHOe HOCTyI-
Jeune u3 Ivacra kuaccrpuimpyerTcsa Kak OPHTOK.

CaMuM p@QHHMM TIPDM3HAKOM IOCTYIUIOHAA ILIACTOBOIO (UMpa ®3 miac—
Ta B CKBAKMHY IDM HaJAYWM OMPKYJIALMK ABIAETCA M3MOHOHHE NABJIEHHA
GypoBOrO pacTBOpa Ha BXone. [pomBMXeHMe NAYKH I'a3MpPOBAHHOTO pacT-
BOpa OT ILIACTA K YCTBHK IO KOJBLEBOMY IPOCTPAHCTBY CKBAXKMHH CONDO-~
BOXIAOTCH IUIGBHHM CHAROHMEM ISBJGHHS, OTMBYAEMHM TOJIBKO TOrza,
KOTZ2 I'a3 HAUXHAET NEePeXOIUTEH M3 XHWAKOTO B rasoodpassoe COCTos-
HVe, BA3yaNpHO 2TO CHWRSHHE OTMEYAeTCH TOJNBKO NPY SHATMTOJBHHX
o0beMax Tavkd,. [lomxon ra3oBoft DAYKM K JCTBO XapaKTepHmsyeTcsa AO-
BOJIbHO DB3KUM NANOHMEeM IaBJeHMA, OTO NaIeHMe NaBJeHHA NOCTHIaeT
MaKCEMaJbHO! BEJMUWHH NpH OONANAHMR OCJETYeHHOI'0 I'@3MPOBAHHOTO
pacTBopa B GypoBoft Hacoc.

BropuM 1O ONEPATHBHOCTH NPM3HAKOM NOCTYIUIEHAS IJIAcTOBOT'O (Ui~
Ia ABAAETCA 00BeM WM ypOBEeHb pacTBopa B 6MKOCTAX. [loBumeHme ero
HauyHaeTcAd IIPH NOIXOXE NAadYKA IT'a3MPOBAHHOTO DACTBOpPA K YCTBHD,KOTHR
yBeanyenne o0bema 3To#f mayky HM3-3a pAcUMpPSHHA I'a3a CTaHOBHATCA
3HAYUTEALHHM. MakcmMaibHAA BeJmyrHa 00beMa Hat/onaeTcsa B MOMEHT
BHXOZA Oa9KWM Ha NOBODXHOCTH, 3aTOM O0BEM MORET CHHRATHCA.

CropocTh NOTOKA OypoOBOT'O pacTBopa HA BHXONE B CBA3H C HEBH~
COKO#f 9yBCTBHTEJABHOCTHI MHIAKATOPA MOTOKA ONHOBHAUHO YKA3HBaET
JMIL Ha MOMGHT BHXOJ@ IAYKH M3 3aTpyChd. SHAUMTeJbHHE odbeM B ra-
30HACHIEBHOCTH NAYKA HEDT BHCOKOAMILIATYHHHE KeXeOaHMA Ha KpMBOK
nmoToka Ha QoHe oOmero yseJuueHmd., MajHe 0O 00beMy ¥ I'a30HACHIUGHHD
HaYk¥ MOTYT OWTH He 3apelHCTPMPOBAHH Ha KDHBHX IOTOKA M YDPOBHA
GypoBOT'O PacTBOpa.

BesycnoBHHe OpM3HAKK Ia3ppoBaHMA CypPOBOTO pacTsBopa - 3TO [o-
BHIIEHME 60 T'a30COINSPKAHAA ¥ CHUREGHHM® ILIOTHOCTHM Ha BHXONe K3 CKBa=-
R¥HH,., 00a 97TH IPH3HAKA HOABIANTCA [OPH BHXQHS HAYKA H3 3aTPyCbA.

XapaxkTepHHM NPA3HAKOM I'a3MPOBAHMA DACTBODA ABJAETCA TaKKe
CHUXOHEE TeMmuepaTyps CypOBOT'O pacTBODa Ha BHXONS M3 CKBaXAHH WM
CHWKEHNe TeMla e IIOBHUIEHMS IIPE BHXONE I'a3MPOBAHHON NAYKM Ha MO~
BEDXHOCTE.

[IpucyTcTBMe Ia3sMpOBAHHHX 11aYeK COypoBOI'C DPacTBOpa B CKBaxHKe,
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OTJMYADLMAXCA NOBHUIEHNEM T'a30CONODXAHAS PAcTBOPA M CHMKOHAEM €ro
IIOTHOCTH OpX BHXONE Ha HOBepXHOCTh, HO He NapipX NOBHUIGHAA 00heMa
B OMKOCTH, - 3TO HO aBapuilHas CHTyaums, ¥ OHaQ He TpelyeT NpPHHATHA
HOMOZJICHHHX Mep IO JMKBRIAIMA NPOABNEHMA ¥ YTAREJSGHAA pacTBopa,
XOTA M HABJAGTCA HACTODAXMBALIMM JaKTOpOM B TDPeCyeT YCUJISHMA KOH-
TpOAA 3a NOBEJGHMOM CKBAXMHH B IIpolecce ee yruylsieHEdA. B HaHHOM
cayyae OCHOBHAS 3aava JJA TMpeiylNpexNeHns BHODOCA 3aKINYAeTCH B
HEMOIJIGHHOY Nerasalld¥ pacTBopa, OTCeYeHuM oCHapyxesHofl rasoBoit
nayk® OT IMPKYJILMA M HOIONyuWeHWM NOBTODHOX 3aK49KM €€ B CKBaRMHY.

3 cjydae, ecJ® Iadyka I'a30HACHIEHHOTO pPACTBOpA NaeT NOBHWEHHUS
YPOBHA B OMKOCTH, T.8. HMEeT 3HAYMTeNbHHA 0o0beM, OypoBas CpArana
IeilCTBYeT COTIACHO MHCTPYKIMM IO HNpeLyupeRIeHAD BHOPOCOB (repme-
TH3aUAA JCTHA, yTAXGAEHHE DACTBODA B T.K.).

[puTOK ILIACTOBOTO (UINALA B CKBaXxuMHy B Hpouecce OypeHMA

CradmapHOe NPEBHUIGHWME ILIACTOBOI'O LABJIEGHWA Hal NaBAGHWEM B
CKBaX#He CO31aeT YCAOBHA LIA HENDEePHBHOT'O NOCTYIUIEHHA IUIaCTOBOTO
Gnoura B OypoBO# pacTBOD.

OCHApYXATH> ¥ OLUSHATH OPHTOK ILIACTOBOTO (QUINAKA MOXHO IO TeM
Xe HpA3HAKAM, [0 KOTODHM OCHapYRHBAOTCA NMPHCYTCTBHE Ia3HPOBAHHHX
IAaYeK pacTBOpa B CKBAXWHE, HO ONMCAHHHE BHIG NPASHAKN HOCAT SBHO
BHDAXSHHNE U OGoJee OXHO3HAYHHN XapakTep. BesycJOBHHE IDPH3HAKH
NpATOKA — HENpepPHBHOe YBEJIAYeHWe YPOBHA DAcTBODa B EMKOCTAX A
IBHXGHHE DACcTBOpA B XeJOOsX Op¥ BHKIDYEHHOR IMADRYJNAUMH. Ecum mpa-
TOK 0OYyCJIOBAGH BCKDHTHEM ILlacTa C NaBJjeHHeM, IPEeBHHADNEM IaBJeHWe
B CKBaxMHe, TO ONHOBPGMEHHO (WM HECKOJBHKO DaHBlie) C OIMCaHHHMM
OpU3HAKAME HaGJDAADTCA DeSKoe NOBHIICHHe MeXAHWYOCKO# CKOpPOCTH IpOo-
XONKH, X8PaKTePHOe I BCKDHTRA JKOOrO KOJIEeKTOpa, ¥ H3MEeHeHMe
KpYyTAmOT'O MOMOHTA Ha poTOpe.

T[pHTOK. IIACTOBOI'O (MIDMLA B CKBAaXMHY ABISETCA HamOoJee onacHol
CATyaumelt B mpolecce GypeHRA B TpelyeT HEMeRNeHHOH IepMeTH3ALMH
JOTHA B YTAXGJSHUA PacTBOPA, YTOOH He JONYCTHTH JajbHeimero IpaTo-
Ka U3 ILIacTa ¥ JMKBAIMPOBATH NpOSHIeHMe B HAvyaJbHO! cTammm, He
Homyckas BHOpoOca.

CaTyalus BHMHBAHAA M BHXOIA HA NOBEPXHOCTDH IAYKM Ia30~ M
He(pTEHACHIEHHOTO pacTBopa lpeicTaBieHA HAa puc. S54. Doasuo# o0beM
[aYyK) NO3BOJAN KJIACCAQEIUMPOBATH JAHHYD CHTYalMp KaK IasoRedTelpo-
fiBJIeHAe. Bpemd, depe3 KOTOpoe MAadKka NOCTHIJA YyCThA, MOHbIlCE BpEeMe-
HU TOJYIMKJIA [O KOJBIY, CJAELOBATENbHO, Naduka ofpasoBajlach eue Io
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Puc. 54. Ipumep HegTe- g § ", °? B M| VM | Ope, %
Ta30NPOABICHAT B NPOLIBCCe ] . wus|s | 20
OypeHud. RIS oL A : ol S 9

. 1545
HauaJla LOJGJAEeHHAA, OYEBHEHO
BO Bpemdi NpemHIyue# CHyCcKo- ;
mombeMHON omepalmm, TAK KAK
H# BO Bpemsa, HM mocde CIIO eria
TMPOMHBOK He OwXO. [lepBHi “*laiss| | )
IpA3HAK HAJUYMA NagKk¥ OCJer-
YeHHOTO (PASEPOBAHHOTO) pa- [P0 f J
CTBOpa B 3aTPYyOHOM IPOCTpPaH~ ©
CTBE - CHHRGHHE NABJIGHWS Ha
BXOjle - OTMEeYaeTcHd 3aLO0II0 s g

IO HOAXona IaYKi K yCThb. 3a
50 MEE IO BHXOTA OCHOBHOTO OCheMa IAUKA HAGIOAAeTCA HOBHUGHHe
JPOBHSE B padouelt eMKOCTH, COIPOBORKAMUEECA PE3KMM HaneHueM IaB-
JISHRA ¥ TALeHWeM Temlla yBEJHYCHHMs TemIepaTyPH pacTBopa HA BHXO-
Ie. MHmuraTop IOTOKA B CBASM C Majof 4yBCTBHTEABHOCTHD ONHO3HAY-
HO# KapTHHH IPATOKA HE HaeT. B HavalbHHE MOMOHT MOBHIIGHMA YpPOB-
HA B GMKOCTAX HAZ0 OHIO OCTAHOBKTH OypeHMe M HDHCTYIATh K JWKBU-
Iald¥ HpOABISHHA. PaKTEYeCKM GYypeHEe IIPONOJXANOCH IO BHXOHA (BH-
oépoca) Ha NOBEDXHOCTH Ta30Boi Navuk¥ ¢ OCLMM yBOAMuOHWEM OCHeMA
4,5 M°. TogBnieHAe Tasa Ha YCTH C DACILIECKEBAHMEM DacTBOpPA OTME-
yaeTcs HA KpHBoi HOoTORa. TOJNBKO HOCHe 3TOT0 YCThE CKBAXEHH OHIO
3aTepMeTH3HPOBaHo. Ilocsie OTKPHTAS HpeBeHTOpa Ipom3omes BHODPOC

2 ue HedTH, [OCNe 4YeTO YCThE CHOBa 38KpHJH, M OypoBas OpArana
HpozoxmJa pacoTH IO JIMKBUIAIMH He{TerasonposBieHds,

OleHKa BAIG JOCTyIMBEEr'o quiomna

Bup wnacrosoro quwmma (Hedrs, ras, BOja), NMOCTYHANEEro B
CKBagaAHy, MOXHO OIDEZEJWTH OO DANY KOCBEHHHX IDA3HAKOB NpH OOX-
Xone NauKk K yCTHPD M BHXOIe ee M3 3aTpydhdA. IllaBHoe M HOIpepHB-
HOe W3MeHeHme NapamMeTpoB (CHHWXeHMe IaBJECHHA, YBeJIWUeHAEe YPOBHA
B GMKOCTH, CHMXEeHHe IUIOTHOCTK W INOBHUIEHME T'a30COLEPRARWT pPacTBO-
pa Ha BHXOTe, YBeJAWUYeHHS MOTOKA) CBAAETEJBCTBYET O HOCTYILICHWUHU
#¥mIxoro dmonna (HedrTd WM Bozd). [asupopaHMe pacTBOpa HaeT He-
CTaCWIbHYE, HO Goslee ADKYD KapTHHY BCOX aHOMaJmit, M Ha BCeX KpH-
BHX Ha $dOHe ONMCAHHHX W3IMeHeHMR HalIBIanTCA XojgedaHusa, OcoGeRHO
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APKO 5TA KOJECAHHA BHDARGHH Ha KDUBHX IOTOKA (3aIMCh HANOMUHaeT
MAIO0Gpa3Hyd KDUBYE C WMpPOXo} amumrynoit) u miorHocTH (pasdpoc
3HayeHy#t B CoabmMX IpefiesiaXx) Ipd BHXOAe rasa Ha NMOBEPXHOCTH. CHH~
XeHWe TeMmnepaTypPH pPacTBOpP2 Ha BHXONE MJHM TEMIA €6 HOPHIIGHUA Xa-
PaKTEpHO TOJBKO LA BHXOIA TA30BHX NaY6K, WACTHHE Rumrxmd QUIDNL
IaeT pocT TemnepaTrypH.

Buxon Ha DOBepPXHOCTE He(TH M I'a3a NOBHIIAET YUEJNBHOE 3SJEK=—
TpHUBCKOS COIPOTMBJOHAE PAcTBOpa, & NOCTYILVIEHHE MMHEDaJM30BaHHOK
mracToBoff (0COGEHHO BHCOKOMMHEDANM30BAHHON) BOIH HaeT NIPOTUBONO-
JIOXHYD KADTHHY - HAGIDIAETCA Pe3KOe CHUESHMe COUpPOTHBJEHEA. Ecam
X6 B PaCTBOD IOCTYIIA] pAcCOJ WJM pana, TO HA BHXON® BO3MORHO MO-
ABJIGENE DPAcTBOPa ¢ HapymeHHof HeOJHOpOZHOR CTPYKRTYpoil.

Pacye? o0beMa M MHTOHCHBHOCTA MPHTOKA

06beM B MHTOHCHBHOCTHL NOCTYIISHMA ILtacToBoro uMua a3 maac-
Ta B CKBaR¥Hy B Ipouecce OypeHAs olpenedeTcA IOPM HalM4MM DerucTpa-
IME ypoBHA (00BeMa) GypoBOTO PacTBOpA B PAaCOUMX BMKOCTAX.

0GbeM MDPATORA Vn (B M®) onpemeJasneTca Kak OGUSE YBEJMYSRHE
0o0bema B padouelt eMROCTH C Hayasa MOSBJACHMA aHOMANMA NDATOKA HA
KpMBO} DEeTHCTpallM¥ YPOBHA

Ve = AN.S

rne Ah - OpupameHEe YpOBHS B eMKOCTH, M, ILIOMAIBD S ().

Ecng B UMpKyAAUIED BHJINYSHO OLHOBPEMEHHO HECKOJBKO eMKOCTel,
TO 00BeM IDATOKE OyLeT ONpeneiAThCA KAK CymMa yBeJMueHmE o0beMoB
B Kaxno#Z emxoCTH.

06neM NpRTOKA — KOHTPOJNHHAA BEJHYAHA, KOTOpad He JOJKHA Npe-—
BHIATH NONYCTHMOTO IPENEJBHOTO yBeJHMYeHHS o0beMa DacTBOpa B 6M-—
KOCTH.

llpenespHOE yBEVIMUEHHE pACTBOpPa B eMKOCTH ompenendercd IO
gopmyne (PH 39-2-803-82 “WHCTpYKIMA IO paHHeMy OCHADYXEHHMD I'azo-
HodTeBONONPOSABIGHEA ¥ BX Opelyupexnenun”, BVMKPaedrs, 1983):

IVy,) - (H . 10°CpY _ Iﬂ.s_lfm_)._[ih ,
9,8% 9,8+% Poa
rae [P] - nomycrmmoe nasnenme Ha ycThe 3aKpuTO CRBamuHH, Mla;
Sl‘.n- IJIOMANE KOJBIIEBOTO CEUeHAS YCTheBOH UACTH CKBaXKHH, M°.
Pacuer [V rIp] He BXOIMT B 00A3aHHOCTA olepaTopa, Tak Kak 3Ta
BOJIMYMHA pACCUMTHBAETCA 3apaHee Ha BCKDHTHE KAXJIOTO BO3MOXHOIO
KOJUIOKTOpAa A COJIEDPKMTCH B peTJiaMeHTe paloT OypoBoit Gpurazu. llo
Mepe MOJYYeHHA YTOYHEeHHHX JAHHHX O IUIaCTOBOM JABJIEHAH PACYET MOXET
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YTOUHATBECA ONepaTOpPOM-TEXHOJIOI'0M.
VIHTeHCUBHOCTH NPHTOKA an (8 M®/4) ompefenserca xaKk yse-
JMMeHEe o0heMa pacTBopa B palouell eMROCTH 34 eNMHRAIly BPEMeHM
Qo= 208
A YO

rie Ah - nprpamesMe YDOBHA B €MKOCTH, M, 3a BpeMs At (3).

MHTeHCHMBHOCTD IPUTOKA, KaK M o6beM, CIAYRAT XapakTepACTHKOHR
Ha4aBmeToca (DPOABJIEHUA M HO3BOJAOT NPOTHO3BHPOBATE OCHEM IIPUTOKA
Yepes sazanHoe Bpemd., O0e 9TH BeJMURMHH HaXONATCA Ha KOHTpoJe
oepaTopa-TeXHoJaora A0 JAMKBAIALMH IIDOSABIEHAA B coodmapnTcs Cypo-
BO# Cpurane.

[IpmTok B IpollecCe CIYyCKO-IIOMBOMHEX onepaumik

Ha nocrymienme miacToBoro (uivmMma B CTBOJ CKBaxdHK B [pouecce
CIOYCKO~-IIOIEOMHHX OllepalMil yKa3HBaeT yMeHBHEHUe OCheMa JOJATOTO B
CKBax#Hy OypoBOT'O pacTBopa IIDOTHB olbema MeTalla H3BJIEKAEMHX A3
CKBaxuHH TpyO.

Ina CKBaXMH, B KOTODHX CYLIECTBYeT ONACHOCTBH NDOABJIEHAA, YdC-
Jo cBeuelf RHCTPyMeHTa, NOIHMMASMHX Ge3 LOJABA, MOXHO OUDOLSJATH
B3 COOTHOUEHHMA IMamMeTpa CKBAXMHH K HADYXHOMy I¥aMeTpy Tpyod. Heam
D/d, <I1,6, 70 uwcao CBeuelt, NOZHAMAOMHX (63 NOJHMBA, HOJLEHO OHTBH
He Oosee nard, & mpn D /d, > I,6 - necarn (wid cBeued mimuok
37,5 M). llpr momveme YBT NOJMB HOJKEH LHpPOASBOIMTECA NOCAe HOTbOMA
Kaxuoif cBeuH.

KoHTponh 32 IOJHMBOM OCYHWECTBASETCH IyTeM CPAaBHEHHA faxTaAYec—
KOTO M DPAcUeTHOTO O0BeMOB IOJKB3. I 5T0r0 B NpOLecce NoIbemd
omepaTopoM 3aNOJIHAETCA KapTa HONMBA ckBaxdiH (mpmwioxenwe I0). B
manKe KapTH yKa3wBaeTcA, KPOMe OCHOBHHX IaHHHX, KOHCTPYKUMA COy-
PRIBHO! KONOHHH (HApyHHHe IMameTpH TPy W KOJHMYECTBO cBagel) CHH~
3y BBepX.

PacueTHHil Ba¥ TeoPeTryeckuif o0beM HoJMBA ONpenelAeTcAd Kax
cymMva o0beMa MeTalla NONHATHX CyDAIBHHX TPyC MERIy NOJEBaMM,00DbeMAa
pacTBOpa, pazjEBapmerocsi M3-3a "cupoHa", HOPMAIBHHX (QHIbTPAMOH-
HHX NOTeph 34 BPeMf OYEDPEeNHOTO NONbeMa M IUIEHKM pacTBOpA Ha IO-
BepxHocT® TpyO. Cymma MOCJSINHHX TPeX CJaraeMHX ONpenefeTCA HKC—
OepMMEHTANbHO KAK DasHALA MeRILy O0beMOM MeTalla NOJHATHX TPys #
DaKTUYeCKAM MOJMBOM ODHE OTCYTCTBMHM NOCTYIUIEHAd ILIacToBOTO Quiniia
B CKBaxMHY .

daKkTHYeCKUE NOQJHMB OIpEeneJeTCA lIPR NOJMBE CKBARKMHH HACOCOM
KaKk CHHEeHWe 00BeMa pacTBopa B padodelt eMKOCTH 3a BpeMd HAHHOT'O
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JOJ¥Ba, & IPA HENPEepHBHOM JOJXBE M3 JNOJHBOUHOK SMKOCTH ~ KAk CHE-
XeHAe 00heMa B IOJEBOYHOR GMKOCTH 3a BPSMA IOAbOMA 0YepeNHOI'0 KO-
Jrgecrea (I, 5, I0) cseust.

BanaHc KaxjoTo NOJEBA ONpeIeNseTCs KAK Da3HMa MeRIY pacyerT-
HHM ¥ PAKTHIECKHM NOJHMBOM, OCIM# GanaHC - KaK anrelpanyeckas Cym-
Ma (aZaHCoB KaxIoOTo IOJMBAa. BHXON pacTBOpa B XeJ00a HPE 3alOJHe-
HUY CKBAXMHH OTMEYaeTCs 3HaxoM "+", HeBHXOL - 3Haxom "-",

[Ipy moABJEHUM TOJORATENBHOTO GanaHCa NOoJABA, IPEBHUANLEID
HODMAJIBHO® OTKJIOHEHMe O0HeMa, Wi NOBTOPHOTO MOJOXKATENIBHOTO GalaH-
ca B IOpenesaXx HOpMAJIBHOTO OTKJIOHeRMs OypoBo# Opurane coodwmaercd
BeJMYMRA 9TOTO GalaHca, a TAKKke BeJHWAtHa oOWero CajaHca o6BeMa
K [AQHHOMy BpeMeHM. B 3ToM cJaydae Oyposasd OpHrajia, Kak IpaBmio,
IpeKpalaeT NOXbeM I NpOBepAeT Hajmude NEPesyiMBa pPacTBOpa M3 YCThA.
Hpr HaJRYMR Nepei#Ba ONEPATOPOM OLEHMBAeTCA (0 BO3MOKHOCTH) €TO
00beM ¥ HMHTEHCEBHOCThH. LypoBas OpHI'ana IIDMHAMAET DEUEHAe B COO0T-
BETCTBHA C MMODUMMMCH HHCTDYKUMAMA ¥ MaHHHMA Canadca NOJNHMBOB X
MHTGHCMBHOCTH IPRTOKA.

CaTyaia OPUTOKA B IIpolecCe NONBEMA MHCTDPYMEHTa MIIKCTDRDY-
ercs puc. 55, Ha KOTOPOM NpEICTABIEeHH 3AIMCH KDHBHX BeCa MHCTDy-
MeHTa, O0BeMa pacTBopa B pacouedl eMxocTH (IOJMB BeIETCS HACOCAMH)
¥ HOTOKA DACTBODPA HA BHXOJE

B3 CKBAxMHH. YacTh KapTH KO-
Wi V| Oy

JABA UL KGHHOT'O LONbEMA ME-
0 20 40601 25 30w 0 0% crpymenta mpexcTasieHa B

7a6d. 25.
B cooTBETCTBAY C IHaHHH-
1550
18
sl —ARY
= , 45—

Bpemg,c

M KapTH IOJHMBA HA IPOTAKG-
HeM niepBHX II DOJMBOB OO0beM
B @MKOCTH CHMKaeTCA B Ipe-
neqax morpemsocT. Ha 12 n
I3 noamBe mombem KIET C Ho-

15 SHAYMTEJBHHM CHAREHEEM OUb8=
%0 ';13 ma. locae I3 noamsa HaGmo-
IaeTcH INOCTOMHHHY NpHpoOCT
2

{530

——

Pne. 55. Ilpumep OpHTOKA
B Ipoliecce MONLEeMa MHCTPY-
MeHTA,

H
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Taommna 25

IpaMep 3al0JHEHMA KapTH HOJMBA IIpM [OIH6Me MHCTDYMEHTa

? HomHATO CcBeYei Loams, M banasc, M° Bexon
e BCero g;ggﬂnﬂo' gggqem‘ giﬁ;“qe' oGumit ig:ﬁggo §a§é§3 g
II| 58 5 0,72 G,9 -0,18 -0, 42 +

IZ2| 63 5 0,72 0,9 -0,18 -, 60 +

I3j o8 5 0,72 0,8 -0,08 -0,68 +

14| 73 6 0,92 0,7 +0,22 -0,46 +

15| 78 5 0,72 | 0,6 +0,12 | -0,34 B

Ie| 83 6 0,9 0,4 +0,52 +0,18 +

7| ss 5 0,72 | 0,4 +0,32 | +0,5 N

I8} 93 5 3,82 0,2 +0,62 +I,1I2 +

obeMa, Ha I7 noaMse oomu# Gananc cocTasma 0,5 M°. locie 3TOro
CKBakWHA H® NDMHANA NOJMBA M Havajcs CJaCHH NepeJHB M3 3aTpyobi,
gT0 XOpomo  OTMeIaeTCA NOBHWEHHeM ofbeMa B eMxocTH (cM. puc. 55).
bypoBas Opmrana OPUCTYMAJa K HEMeJIJIeHHOMY CIYyCKY HHCTPYMOHTA&,dT0
TAKKe OTMeYaeTcs NpONOJKeHWeM IOBHUIeHAR o0beMa. Haxo Owio ocTa -~
HOBHTBL IIOILOM sime Hocie I4 noamBa, KOT'ja BleDBHEe HOABHACA LOJOXE--
TesbHuA CanaHc, ¥ OPOBEDATE: MOJOReHAe yDOBHA B CKBamuHe, Ilpy Ha-
JHYRY TIepeJMBA HEOOXONHMMO OHJIO  HDHCTYINTE K COYCKY MHCTDYMEHTa
B JEKBENELMA OpOABJSHMA (MHCTDYMOHT HAXOIMJCA B To Bpema Ha 540 M
HA%e, 9OeM KOTHa HauajcH QAKTHYIECKAd CIycK), NDM OTCYTCTBUE Iepe-
JMBA MOXHO CHJO OH IpPONOJIKATH MOXNbEM, HO Ha IIOHMEEeHHOE CKOpPOCTH.

Pacye? NOMyCTAMOZ CKOPOCTH HONBEMA MHCTDYMEHTa

Iipy NOARIEGHMM NOJORUTENBHOTO CalaHca FOJAMBA ONEpaTop paccum—
THBGET NOMyCTUMYR CKOPOCTH HOXheMa MHCTDYMSHTA.

MaKcaMalBHO IONycTyMasd CKOPOCTH HMOKbOMA MHCTPYMEATa, ACKINYAD-
uad NPATOK M3 LIJacTa, onpenesseTcd H3 YCJOBAA MAKCHMANLHO NONYCTH-
MOTO CHURGHMS IABJERMS HA HTOT ILIACT B Ipolecce norhbeMa 3a C9oT
afpexTa cBadupOBaHUA:

42 [APCD- dy)- 0MBRLY,
[ene]* 392 nLF (B-d,)

rRe AP - HaumeHbiias pasHMIla MERIY THADOCTATHYECKHM M ILIACTOBHM
IaBJeHMeM OTKpHTO#l 4acTM  cTBOJNA CKBaxuHH, Mia;

(46)
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R,F - Oespaamepune kosd@mImMEHTH
I+ 0,076W - 0,22IW? + 0,535W8,
222 nz +4-2*%
1]
(2! -1 lnz-({-22)?
TI® 5 =
z=9-
TazpocTaTHyeckoe AaBISGHNE ONDPONEJAeTCA IO PopMyJae

i

F=

Prc = 0,0098% 4. (47)
[ltacToBOe namaenne GepeTcsd JMOo IO NAHHHM TexmpoexTa B ITH,
JIRG0 yTOUHEHHOe 3Ha4YeHMe - Lo mahamwm IWC, I'TH, MIT.

I2.2. llpenyupexneHne KaTacTpof#YecKEX HOTJomeHRH
GyposoI'o pacTBopa

3anava NpemynpexfeHNs KarTacTpoddecKHX noryomeHm# 6ypoBoro
pacTBopa B Ipolecce CyDeHWs HAHHOK CKBaRMHH COCTOMT B pPaHHeM 00-
HapyZeHMN HAYaBUETOCH IOIVIOMEHAs M CBOEBDOMEHHOH ero JIMKBHIALMH.

llepBas 9acTh 335394 - pDaHHee OCHADYXRSHME NEepPBHX IPMSHAKOB
NMOTJIOWEHAA ¥ IIOJIyYEeHWe eIC XapaKTepHCTHK - pemaeTcd olepaTopoM—
TEXHOJIOTOM CJayxOH ITY, Bropag wacTh 3aXaud - CBOGBPEMEHHAA JHMK-
BHIEIMA HauaBIErocH HOTVIOWEHMs, He IONycKasd ero pPasBATHA IO KaTa-
CTPOMUSCKAX DasMepoB, — peliaeTca OypoBoit Gpuramofft corsiacHo peii-
CTBYDIMM MHCTDYKIMAM M N8HHHM OllepaTopa-~TexHoJora.

Ina pellexMd IIOCTaBIEHHOR 33/aW ONepaTop-TEXHOJOT HOJKEH BH-
ABRIATE ¥ OlIGHMBATL CJOIYNIME CUTyalMM, BOSHMKAKEMe B IpoHecce
OPOBONIKK HNAHHOE CHBAXHMHH:

~ BCKDHTHE 3OHH HOIVIOMEHMA; -

- yacTHYHOe forJomeHwe OypoBOTO pacTsopa;

- CIyCK MHCTPYMEHTA C IOpUIHEBaHAEM;

- noryiomenne mpm CIIO;

- TOJHOE MOIJIOWSHHME o

Cxema paCoT omeparopa Mo NPeAyIPEeRISHAD XaTACTPOPAYECKUX [O-
TNOLEeHMI, BRIDIADULAA B Ce0d HauMEHOBAHHE [IepeUUCIIOHHHX CHTya-
mu#, B pesyarTaTe KOTODHX MOIYT BO3HMKHYTH KaTacTpojuuecxue IO-
TJOLEeHAS, M HOOOXOIMMHX IJIA Kaxmo# cuTyar® o0A3aTeNlbHHX pacye-—
TOB, MNpelcTaBJieHa Ha pUC. 56.
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C UTUY AL UHU

BCKPDITUE 3OMbBI TOTACLIERUE NPY OINOE (RATACTPO-
NOTAOULEHUA ,HAC- CIo, ciyek ¢ duyeckoe)
[TUYHOE NOTAOILIERMe NOPUIHEBAHUEM NOTAOULEHWE

P ACHUYje| Thl

OBbeM iiﬁrﬂimemﬂ

eH%A B
TOTACIUE HUd TUA OPDA'AaPh
YHTEHCUBROCTL TOTAOuULe- AONYCTUMAR
HUg , AABACHU® HAYA- ¢KOPOCThH
AR NOCAQUIEHUG CTIYCKA

!

\
BeROMEURRTOR A PeSanBRTos
PACYETOR

Pnc. 56, Cxema padoT omepaTopa
N0 MPeLyNpEXIEHAN KAaTACTPOfMIECKAX MOTJOmMEHHR.

[lornomenye SypoBOTO pacTBOpa M3 CKBAXMHH B ILIACT NPOMCXOHAT
Op¥ HpEeBHUIGH¥Y I8BJEHMA B CKBaxWHe HaI NaBJIGHMeM Hadaaa NOoIVIome—
17 (OOHYHO OHO HECKONBKO [PEBHWAET IWIACTOBOE NaBAeHEe).

K reosnoruueckum NpHYRHAM NOIVIOWEHMH MOXHO OTHECTH HaJMIMe
XODOIC NMPOEMIIAEMHX KOJUIEKTOPOB B pa3pese M 30H aHOMAJbHO-HAZKEX
IUIQCTOBHX HABJIOHAR, K TOXHOJOUHYSCKMM — 3aBHUWEHHYD IJIOTHOCTL M
BOIOOTHAYy OypOBOI'O pacTsBopa, IEAPOIRHAMAIOCKHE 30PEKTH NpPH IBE-~
KeHuM HMHCTDYMEHTa M 3alyCKe HACOCOB, a TAKXS DOCT LaBJeHMA B CKBA-
XAHe IPHA TJyHOHMH.

[lo MHTEHCUMBHOCTH NOIVIOWEHMA YCJAGBHO Pa3eJANTCA Ha 4acTHU-
HHe (Ge3 NOTepH LMPKYAALMH), NOAHHE (UMPKYJUIMA OTCYTCTBYeT, HO
YyPOBEHB HAXONMTCA y YCThA CKBARMHH) M KaTacTpofuyeck#e (co 3Ha-
YATEJBHHM [aNeHMeM YDPOBHA GYPOBOI'O pacTBOPA B CKBARMHE HUXE
ycTha) .

[lorsiomennd B nponecce OypeHAd

BCKpHTZE NOTMIONADNEer0 MHTepBala B HPOLECCS MEXAHWIECKOT'O
GYypPSHEA OTMEYAeTCH DOCTOM MEXaHUYOCroff CKODOCTR HDOXONKH, M3Me—
HOHMOM KDYTRIETO MOMEHTa M OZHOBDeMSHHHM (& BOBMOXHO M HOCKOJBKO
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3anasIHBAOIMM) OafeHWeM YPOBHA pacTBopa B padodell eMKOCTH.

Kak mopaBmsio, IpE HEeCOJABUEON MHTEHCHMBHOCTE NOIVIOWEHRMA OypeHHe
OPOROJARACTCA B YGIOBRAX UACTHUHOTO NOIVIOWEHMA. (IpAMHEe NPHIHAKK
NOTVIOMGHAA ~ CHUXEHMe YDOBHA pacTBOpa B padOuMX eMKOCTAX M CKO=-
pOoCTA HOTOKS Ha BHXOJE H3 CKBaxMHH. CKRODOCTH MOTOKA B CBASH C
majoff TYBCTBATENBHOCTHD HOOCOJBUYD MHTEHCHBHOCTH MOXOT HE OTMe-
THTh. KOCBOHHHe NPM3HAKK IOIVIOMEHUA ~ CHHEEGHME NABJGHHS Ha BXOJIO
B KoJIeCaHHA Ha JOHO CHEXEHHA, & TaKke CHWKeHHe TeMmIepaTypH pacTBo~
pa Ha BHXOZS.

BCRDHTHE BOHH HOIVIOMEHHA (CypeH:e B YCJOBHAX JaCTHYHOTO OO~
THAOWGHAS) MOXST NIPOHCXONETH C -ASMEHARLEHCA MHTOHCHBHOCTED IOIVIO-
meHEA. CHAXeHHe HMHTEHCHBHOCTHA ABJASTCA PO3YJALTATOM KOJBMATAINK
xaHajioB QANETpAUAR IAcTa X OCPA30BaHMA TVIMHUCTOR KODRM B HAGKK~
naeTcAd, KAK IpaBunO, NOpH¥ BCKPHTHM KOJLIEKTODOB NODOBOTO TRIA WIK
HOPOBO-TPEUMHHOT'0 THIA, HO HEBHCOKON NPOHALAEMOCTH. Takasd CHATya-
IMA He TPeOyeT NpMHATHA CUELMaJbHHNX Mep IO JIMKBHZAUMM [OIVIOMeHMd,
HOCKOJIBKY OHO CaAMOJIEKBHIMPYOTCA CO BpOMEHeM.

llocToAHHAA RHTEHCHBHOCTD NOIVIOWEHMS HOPH IPOIOJKANLEMCA BCKPH—
TEM TO# Xe 30HH CBHIETENBCTBYET O HOCTATOYHO OOJBWIOA NIDOHHIIAEMOC-
TE ¥ 3aTDynARTesqpHOY KOABMATALUMM ILUlIAcTa, M HanbHefiime paGoTH 6y-
IyT 3aBACOTH OT BeJMIMHH 3TO¥ HHTGHCHBHOCTH.

CaMyp oACHYW CHTyalMPD OTPaKa8T BO3PACTARNAA BO BPEMEHR HKH-
TeHCHBHOCTH HOIVIOLOHMS, KOI'JA TPeOyeTCA IPHHATAE HEMOLJEHHHX Mep
o 00A6eryeHAn B 00pasoTKe pacTBOpa, BBOISHRK HAIOJHWTEJNd M T,.H.

C USXBD He NONYyCTHTH NaidbHefNero pas3BATHS LOTJIOWEHAS IO KaTacTpo-
{HMYECKEX DasMepOB.

OveHp xapakTepHOX ¥ BechbMa omacHo# cETyaiMe# (OTHOCHTENBHO
KxaTacTpofMueCKUX NOIVIOMEHRH) SABIAETCA BXON B CHIBHOKABEPHO3HHE,
38KADPCTOBAHHNS NOPOAH C HA3KMM IUIaCTOBHM KaBjeHmeM. IIpR BX BCKpH-
THM pe3kuii pOCT CKOPOCTH BHDAXAETCHA B NpOBAJaX MHCTPyMeHTa, a la-
IeHWe YPOBHA B OMKOCTH HAUMHAETCA MPAKTMYECKM ONHOBDEMEHHO C IpO—
BajaME B cpasdy C GOAbmOA MHTEOHCHEBHOCTBHD.

B HEKOTODHX cJiyuasX IpA HeCoJbloi# MHTEHCHBHOCTE IOIVIOLEHUE
npeKpamaeTcd HOCJe BHKJOYOHWA IMPKYLAIlAM (ypOBEHb B CKBAXMHE Ha-
XOmRTCA ¥ yorha). lanuult cayua#t, xax B OypeHMe CO CHEXawmefcs MH-
TOHCMBHOCTBHD, HO IDEACTARIAET COJBHONA ONACHOCTH M He TpelyeT HpH-
HATRA COENMAJBHHX MeD [0 JIMKBMIAIMM HOTVIOWEHAA M H30JALMA 30HH
OOTHOMEHRA, CHE3ATH MHTOHCEBHOCTD WM NPEKDATHTH IODPAOLSHAS MOXHO
CHHXGHHOM DacXofia Ha BXOIe B CKBARAHY M DETYAHDOBAHAGM DEOJOTMIe-—

CREX CBORCTB pacTBODa.
I74



Ecay mocsie BHKINYSHMA LHADKYJLIRM yPOBOHb B CKBaXHHE HIPOXOJ-
XAa8T CHEHRATHCHA, HO B HpOLECCe NPOMHBKA MHTEHCHBHOCTL 0CTAeTCA
IOCTOAHHON WM He3HATMTEJNBHO pacTeT, TO BHOOD peMieHms 1o IaAbHed-
eMy BeXeHMD padoT CyHeT 3aBHCETH OT BOSMOXHOCTH NpOKpameH#s No-
TJIomeHna NyTeM oGnerdeHdss pacreopa. OmepaTop-TeXHoJor AeaaeT pa-
CcuYeT BeJMIMHH HNABJIEHMA Havyaja HOTVIOMEeHRA H COOTBOTCTByMmOH oMy
IMIOTHOCTA pacTBOpa. Ha OCHOBaHMM 3TRX pPACUYeTOB M AMERUMXCA HH-
CTpykiu#t OypoBad OpHralia OPHHEMAET DeflleHHe.

TakuM o0pa3oM, IpPH HOABJEHHA HEDBHX [OPHE3HAKOB NOIJIOMEHHS B
oponecce OypeHEA WA IDOMHBKE ONEpaToOp-TOXHOJOT OpenylpexnaeT
OypoByn OpHIany, ONDEHNeJAeT O0beM ¥ HAHTOHCHBHOCTE IOIVIONWGHHMA, B
HEKOTODHX CJiydasx onpeneJdeT napNeHRe Hadaja HOONAOmMeHHS B Tpedye-
My® IIOTHOCTH DACTBOPA,R coolmaeT naHRHe Oyposo#t dpmraze.

QuenyeT 0cO60 OTMETHTB, UTO OyDOHHS B YCJAOBAAX JACTEYHOTO
HOTJIOWeHAs 3HAYATEJBHO IIOBHNIAeT ONACHOCTH 3aliaMieHEs S800A M
[IpAXBATOB MHCTDYMOHTA KaK BCJeNCTBEe 3alllamieHHA, Tak H B DE3yib-
TaTe BHCOKOI'O INdPepeHUMasbHOr0 JaBIeHEA MeXHy CKBaxXWHOX B maac-~
TOM H OOPa30BAHHA KODKH.

Caryauma norJomenus CYPOBOTO pacTBopa B Oponecce OypeHHA
npencraBaeHa Ha pac. 57.lep~
BHY OPH3HAK HOIVIOMOHMA — CHH~
xeuue ypoBHa (o0mema) pacT-
BOpa B paCodYe#l eMKOCTH ~ HO—
ABWICA Ha IViyOMHe 3293 M oz~
HOBPEMEHHO C DOCTOM Mexama- |20 |3300
YecKO# CHODOCTH NPOXOLKA C
1,7 mo 2,2 M/4. 3aTeM cKo-  [305
pOCTh IPOXOLKHM BO3pocia XO
3 M/4. VHTOHCHBHOCTH LOIVIO-
mesns B nepsue I0 MuH mocue
HAYAJA aHOMANKE COCTABHJAA
6 M3/u, moTom crana mocross~ |07 (397
HO CHAXATBCA ¥ Ha TUIYGHHe 20%% 3296
3297 M cocrasmia 1,8 M°/4.  [19°° X5
CHUXSHHMe MHTEHCHBHOCTH 00p- [19%° 3294
AcHAeTCA 00pa30BAHNEM TVM~ 4900 {3993
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HRCTOR KOpKRHE. OCmui# o0BeM MOIJNOmeHMA K IJiyoHHe 3297 M cocTaBml
4,8 M. C »Tof IAIyCEHM CKOpOCTH NPOXONKH NaxseT mo 1,2 M/4, uTo
HapAny CO CHAXANWSRCS HMHTOHCHBHOCTHD IOTJOMEHWs NO3BOJAET CYIMTE
0 BHXOIe M3 30HH NOIJIOmeHMs. B IaHHOR cMTyaumu Oyposoit Opuramoi
nocyie NOAYYEHAS XapaxTeDHCTHK DOIVIOMEHRA CHJIO IIPHHATO pelieHds
NPONOAXATE OYDEHMe ¢ YACTAUHHM [OTJIOWeHHeM., [HTepRaa HOIVIOWEHMS
Ol GRaTonOMydHO NpOkneR ® 3aKkoibMaTHUpoBap OYPOBHM pacTBOPOM,
JannHelimes Oyperme W0 $e3 ocaoxHeHm#t. Kax BumHo 3 puc. 57, cko-
pocThs NOTOKA pPACTBOPA HA BHXOJE M3 CKBAKMHH OKa3a]ack B JaHHOM
cayuae HemHbopMmaThsHO#. KozeGamme jamiieHmsa Ha BXoxe NHpH odWeM ero
CHAXGHER 33KOHOMEDHO K SABAAETCH CJASXCTBASM BCKDHTHA 30HH HOTJOUR-
HuA. KpuBag TeiiepaTypw OypOBOI'C pacTBOpa HA BHXOLE A3 CKBARURH
XOpomo OTMed9aeT MOMOHT Hadals NOTAOWSHHA DO3KHM NAIeHWeM, Tocje
InpeKpameHAA HOIVIONEGHMA TeMmuepaTypa BHOBP MOBHIAETCH M CTACUAM3H~
pyeTcd Ha HOJKHOM YDOBHe.

PacueT 00beMa H MHTEHCUBHOCTH HOIVIOWEHEA

(0CpemM § HHTEHCMBHOCTH NOIVIOmMEHMS CYpOBOI'0 DAcTBOPA M3 CKBa-
IMHH B IJIaCT ONpPEeHeJsuTCA JIo M3MEHeHmD ypoBHs (o0bema) GypoBo-
TO pacTBopa B paCOYHX 6MKOCTHX.

OGpeM IOOIJIOWGHAA ONpeleJAeTCA Kak olliee cimxeHMe odheMa B
padogel eMKOCTM C Hauala HOABJIEHHA AHOMAJHZ NOIVIOmMEeHMSI Ha KpHBOHR
permcTpaud® ypOBHA

Viora = 80°3 ,

rre Ah - chumeHue ypoBRA B GMKOCTH, M, WIOHAIBD S (M°).

Texymee 3HAYEHWe oCHeMa NOIVIONEHHA HOCTOAHHO KOHTDOJApyeT-
cA (C yueToM BCOBO3MORKHHX TEXHOJNOTHUSCKRX ASMeHEHRH o0nema B eM-
KOCTAX) A coodmaeTca OypoBoil OpHrage.

UATEOHCNBHOCTS NOTVIOWEHAA OOPEneJsIeTCA KaK CHAXSHAE 00heMa
pacTBOopa B padoue#t eMKOCTH 33 eNMHULY BDOMEHH

An-S
Qoma = a !
TIe AN - CHEESHWe yDOBHA B OMKOCTH, M, 3a mpema At (u).

B mpomecce MOXaHMYECKOI'O OYpDeHAS MHTEHCMBHOCTH NOIVIOWEHUA
ONPONEJASTCA C YyUOTOM 8CTSCTBEHHOI'0 CHWEGHHA O0heMa pacTBopa B
padogde#t eMKOCTH 32 CUeT 3ANOJHEHMA PacTBOPOM BHOBL oOpasoBanHok
YacTH CTBOJA CKBaXMHH. CKODOCTH €CT8CTBEHHOTO CHMKEHMA 00beMa
pacrsopa (B M°/4) ompexmesseTcsa IO (GopMyae
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0.7 (D2~-d?)
Q = 4 9

¥ ABRISETCA OTPMUATEJNBHON cOCTaBLANNSH MHTEHCHBHOCTH MOIVIOWEHMS,
omnpenenenHoi no gopmyie (48).

H3MeHeHHe MHTEHCHBHOCTH NOIVIOWEHMs B Jodyn CTOpOHY Tpedyer
IOBTODHOT'0 €€ OIpeleJieHMs ¥ coolumeHnA Oyposoit Opmrare.

llorvyiouenust B npouecce CIO

Ha moruiomenme 6ypoBOI'0 pacTBOpPA B MPONECCE CIyCKO-IONBOMHHX
omepalmit ykasupaeT yMmeHblleHAe O0bEMA BHTECHAGMOI'O A3 CKBaxMHL
0ypoBOI'0 pacTBOpa HpPOTHB o0beMma MeTallla CHYCKAeMHX B CKBaRHAY
TPyC.

KoHTpOA®: 3a HOIJOWEHMEM IIpH CIyCKe OCYWECTBIASEeTCH ¢ IOMOWBD
KapTH CIOycKa GYypWIbHON KOJOHHH B CKBakKHy (Hpuiozesuye I1I), KoTo-
pas B OTJMUKE OT KApTH MOAKMBA He ABISETCH 00A43aT2BpHOK K 3aM0i-
Hermo. Opa 38M0JIHAETCHA OllepaTopoM JuGO NpE HAalUIR¥ B OTKPHTOR
YacTy CTBONA HOTVIONAKEMX MHTEpPBAJOB, BHEEJSHHHX B IIPOUECCe BCKDE-
THR RJAM IpexunymEx CIO, qmdo me TpedobaHym OypoBoil GprTais -

lianika KapTH CHOYCKA 3alOJHAETCS AHANOTMYHO ifallke K4PTH HONY -
Ba., PacyeTHHiI 00beM BHTECHASMOI'O DACTBOpA ofpeielAeTcd Ka: Cyui-
Ma o0beMa MeTalla CIymEeHHHX TPyd, HOPMAJbHHX (MALTpALMOHHHY [0-
Teph M IUIOHKY DACTBOpPA HA HOBEDXHOCTH Tpyl. CyMMa HOCJENHMX IBYX
cllaTaeMHX OHpemesAeTcA DKCIeDMMeHTaNbHO KaK Da3HMIa MeXIy OC0HeMoM
MeTaMla K3BJeYeHHHX TPYS M OUbeMOM BHTECHEHHOI'0 DPacTBOpa IPR OT-
CyTCTBRM IOIVIOWCHUA WM IPATOKAE.

DgrTRYECKH o0beM BHTECHEHHOI'O U3 CKBaXWHH DacTBOpa odpene-
JfeTcA Kaxk MOBHGHME O0beMa B @MKOCTH 38 BpPeMmd CIycka 04epeaHoro
KOJIMYECTBa CBeueli, bajlaHc odbeMa OIpeneyseTCs KaK DasHUIA MeXny
JAKTHYSCKHAM ¥ DACUETHHM O0heMAMM BHTECHSHMA. PacyeT NpMBOZATCA
nocie cnycka Kaxmwx I0-I5 cpeuseif.

[Ipn nOABNEHAM OTPHUATENBHOI'O OallaHca, NpeBHIlanilero HopMalib-
Hoe OTKJIOHEeHMe O0bema, MJM HOBTODHOTO OTpULATEJEBHOTO Jajaica B
Ipenerax HOPMAJIBHOTO OTKJOHEGHMA OypoBoit dpuraze cooduiaercs BeJu-
yMHa 8Toro GanaHca, Hocle 4ero OypoBas Oparana, Kak npaBuio, IOpe-
KpalaeT CHYCK & IIpoBepseT [OJIOXeHHEe YPOBHA B CKBARMHe, PelleHue mo
JajabHellimM padoTaM NpuHuMaeTcA OypoBOif Opuramolf HAa OCHOBE HMAHHHX
Gajianca BHTECHeHHMA 3 B COOTBETCTBUM C MHCTDYKUMAMA.

23-5033 ™



Pacuer nonycrtmmoff CKOpOCTH CHyCKa BHCTpyMeHTa

[Ipr DOABJIGHAH OTPHUATENBHOT'O GelaHca 06heMa BHTOCHOHAS Ole~
paTop pacCYMTHBAET IONYCTEMyD CKODOCTh CIyCKAa MHCTpyMeHTa. I9Ta
cropocTs [ criod oTpenenserca o gopMyne (46) KaK B IONyCTEMAS
CKOPOCThH IIOIBEMA, HO B JAHHOM CJydae B KadecTBe BeJAWMHH AP
OdepeTcd HamMeHblaR Da3HALA MexIy NaBjeHHEM I'EIpOpa3pHBa ¥ IHIPO~
CTATHYCCKAM JIABJEHEEM B OTKDHTOR yacTH CTBONa cKpaxMHH ( AP =
= Prp - Prc)'

3a zaBleHme TRIpOpa3pHBa NpYHUMAETCH J¥OO MPOTHOSHAA BEJATH-
Ha COIJIACHC TeXIpOeKTy Ha CTPOMTEJ]LCTBO NaHHO# CHBaRMHH, JKGO
yTOUHEHHOE B fpoiecce OYDEHWA €TI0 3IHaAUeHWe.

Pacuer naBueH®sa Havala NOTVIOMEHMA

Pacuer HPOM3BOINRTCA OPH CASNYDIEX YCJIOBAMAX:

~ RHTEHCEBHOCTDH MOTJIOMEHHA COCTABAseT HO MeHee 2 na/‘: B
0CTaeTCA NMPAMOPHO NOCTOAHHOR BO BpEMeHM;

~ OTCYTCTBYDT IpPOBAJH MHCTDYMEHTA;

~ THIPORAHAMMYECKAE HOTEpA B KOJBIEBOM IIPOCTDaHCTBE COCTaB-
JAsoT He MeHee 1 Mia;

- IFDKYJAUAS OCYLECTRIASTCA Yepe3 ORHY padodyyl eMKOCTS,

-~ OTCYTCTBYDT TEXHOJOI'MUECKHS AHOMAIAM YPOBHA B padoue#t oM~

' KOCTH;
- pacxoll Ha BXOIe B CKBazUHy NOCTOSHHHI,.

[ipn BHIOOJHOHME BCOX HTHX YCJOBEN pacueT cJjenyeT HpOBOIMTH
B CJeAYOIeM IODAIKS.

I. OmpemeJMTh MHTOHCEBHOCTE IIOTJIOWEHAA B Ipoliecce IMPKYJd-
mir Q4 mo GopMmyae (48).

2. BHKIDYETH LURDKYAAMO ¥ BHIEDXATH 063 UMPKYJALRA TaxKoe
BpeMa, UTOOM yPOBEHE B CKBAXAHO CHUSWICA Oojiee ueM Ha 0,5 M°.
Bpems BHIGDKKH BHOMpaeTCs COILJIaCHO Tall. <6.

TaGmuia 26
HHTEHCHBHOCTE NOIIQO— )
NeHAS C LMPKyJAMeR -3 34 |45 57 >7
0y, M/u
Bpemsa BHIepxEM Oe3
ugpxy.nmmz, MMH, 20-25 | I5-20 | IO~I5 | 8-I0 5-8
HE MeHee
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3. OnpenennTs NOBHMEHAE O0REMa B €MKOCTH 38 CYeT cJuBa M3
%8JI000B ¥ MaHndoJbIa Ve
4, BRIOUATEH LUMPKYJALMO M ONpeNeJIATh CHAXGHHEe o0beMa B GMKOC—
TR 33 cueT 3alloJHEHAA XeJOGOB ¥ MBHEPOIBIAS M NOTJOWEHAA YACTHE
00beMa 3a BpeMA N6PEepHBA LADKYJIALHMH Va. PaszHaua AV=V3- vc oyner
COCTARJATE OGheM NOTJIONEHHA 38 BpeMd IiepepHBa B IOMPKYJLAHAH .
5. OmpejeJTh MHATEHCHBHOCTH HOTJOWEHAA 063 LMPKyJLAIHA
o
roe At - BpemA IepepHBa UMDKYJALWH, Y.
6. OnpemesuTh I'MEPOCTATHYECKOe IABJIGHHMe Ha 3a60e Prc oo
gopmyae (47).
7. OmopemeauTh T'MIPOIMEAMHYECKME LNOTEpH IABJIGHAA B KOJbLEBOM
MPOCTPAHCTBE CKBAaXAHH APx.n (mompasuen I2.7).
8. OnpenesuTh JIaBREHME HAayasa [NOIJIOWMSHHA HO JopMmyae
Prorn = Pre - M— .
0y-Q;
9. 3Haa Pnom' MOEHO OIpelleJMTh TpeCyeMyr ILEOTHOCTH DacTBOpa,
UpY KOTOpPO¥ NOTVIOWMEHME HpeKpaTHTCH,n0 gopmyre

102 Prora' ¥

B ¥H + 102 AP, |

CHTyalnssa, WUINCTDHDPYDWad M3JORCHHHE MeTOX, NpeincTaB/ieHa HA
pHc, 58, BypeHHe HIST C YACTHYHHM IIOIVIOMEHAEGM MHTEHCHBHOCTED
Q4 = 2,4 Ms/‘{. HHTEHCHBHOCTE OCTAETCA MOCTOSHHOK BO BpEMEHM.

B 8 ¢ IS MuH nmp-

k]

KYJAALAA OHJI8 BH-

5 Q“‘ p“: % ° Nx,
KIOUeHA A Hapa- || aux ,°C AV

= = {ase Mo 1 /om ’
w@Banua. lloBHile— = o
pMe oobeMa B em— | |«@10-/4+[2%6 28 30 5055130 31 32 33 M

KOCTH 3a CueT x5
CAHBA M3 XeJ000B
A MaHmQoJbEA Coc—

rapmno Vo=I1,1 w3, [53295

=

WOw;

045

Puc.58.Ipume
PAMED s apo 220
YacTHIHOTO IOIJIo- —j—-
IeHUsA ¢ IOCTOSHHOHA 3326/155

MHTEHCUBHOCTEK .,
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Yepes 20 MAH HEPKYAAIMA OnIa BKIDYOHA M CHUKEHWe o0beMa B SMKOC~-
w cocrapmio V, = 1,8 M3, Pasuuma B ofsemax (I,8 - I,I =0,7 m°)
NPBACTaBAAST coCoMi OGbem moTJomeHus Sa BpemA NepepuBa B IMPKyIfa-
mn. OTchia WATEHCHBROCTE INOTVIOWSHMA 063 LMPKYJsiMM Qa==2,I M /4.
TwppocTaTH4ecKoe IapieEMe Ha TuyomHe 3330 M OpH IIOTHOCTH DacTBO-
pa 1,18 r/cM® cocraBLieT 39,3 Mila, rmupommHamMii9eckie NOTEpH HaB-
JIeBHA B KOJBUEBOM NpocTpaHcTse - I Mia. Orcora naBieHMe Havada
TIOTJIOLEeHMA !

2,1

P = 39,3 ~ = 32,3 Mia,

a Tpelyemaf A NPEKpAleHAA NOIVIOMEHMA IIOTHOCTH DacTBOpa:
102-32,3+1,18
L ’

1,18:3330 +I02-1

Tarnm oGpasoM, 4TOOH CO31aTh B CKBaXWHe NaBJjeHde, IPA KOTO-

POM NOTAOmSHAE NPSKPATHTCH, HeoOXOAMMO IJOTHOCTH PACTBODA CHU3UTH

zo0 0,96 r/cM°. OnHaxo Taxoil BOBMOXHOCTX He OO, LOITOMy OypeHue

IPONOVIRANOCE ¢ YACTHMYHHM IOIVIOWEHWEM M COOTBETCTBYKUme! 06paCoTro#
FACTBODA XAMDeareHTaMy.

= 0,96 v/cM>.

OueHra IaRIeHMA TIUAPODA3pHBA

tpy ravacTpoPUueCKOM IOIVIOLGHMM ONEpaTOD OLEGHUBAET BEJMYMKY
IaBJleRuA TRIpopaspHBa IUIacTa.

B KaTsCTpodMuecKoe MOTJOLOHME HAYaloCh B JIPOUSCCE Mexahyu-
UeCKOTO GypeHMA WIR OPDOMHBKA ¥ IPA 5TOM HEe HACMONAaA0ChE DPEe3KUX
TAEPOIMHAMIYECKMX [IyJabCaluil namienud, TO 34 HavaubHOe NABIGHNE
TUAPOPS3DHBA NPMHMMASTCH IaBJeHMe B CKBAKMHE B IIpoliecce [WMpKyJd-
LMK, COCTosAllee M3 CYMMH TI'MIPOCTATHYECKOTO AABJEGHUA W TULPOLKHAMI-
YeCKMX 0Teph JABJGHMA B KOJBLEBOM IIpocTpaHcTBe, T.e, Prp =

=Pre + 8P -

Ecom xaTacTpojyueckoe HOTVIOLGHWE HAYAJLOCH B HDOLECCE CIyCKA
MHCTDyMeHTa, TO 3a HavaJbHOe NaBJjeHMe IUApOPa3pHBa IIPAHAMAETCA
JaBjleHle B CKBa®#He NPA CIyCKe, cOCToMUee M3 CyMMs I'HApoCcTaTH~
YeCKOI'0 NaBleHMS W INaBiCHWA NODUHeBARWA UpH JAHHOH CKopocTy crnyc—
Xa MHCTDyMeHTa, T.6. Prp =P+ Afﬁopm .

Ecan xaractpodruyeckoe HOOTVIOWOHME HAYAJOCH B Ipolecee npopa-
GOTKM CTBOJA, TO 34 HAyaNbHOe JaBJieHUe TMipOopPa3pHBA IPHHMMAaeTCA
naBJlesue
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by ) APnp - HoTep# NaBjeHmd HpE mpopadotke, AP . =AP '
p Topilt
IR W, = Pnp (rme Yyp — CKOpoCTS HpopaCoTIR) .
PacqeTH APK'H R APnopm IJA yCJOBEE pDABHOMEDHOTO cOycka K
MOMOHTA TODMOXSHMA TDYC OUPSAGHADTCA COrAAcHO mompasiena 12.7.

I2.3. IllpenynpexneHne OCJOXRHeHmA M aBapmil,
CBASGHHHX C HEyCTORTMBOCTED CTBOJA CKBAXEHH

B nponecce GypeHMd HeYCTORUMBOCTE CTBOJA I'DOSAT, IJABHHM
00pa30oM, IPEXBATAMA B AX HOCJNCACTBHAMA - CJAOMAMA ¥ OGDHBAME Oy-
POBOT'O MHCTDYMEHTa, IIODTOMY 385344 CBONHTCA K DAHHOMYy OCHADyZe~
HAY OpAXBATOONACHHX CATYalpil M CBOGBDOMEHHOMY HX yCTpAHEHHD,

lilepBag  wACTH 3afaull — DaHHee OCHADYXeHWe NOPBHX IPABHAKOB
OpEXBATOOHACHOR CATyalMum ¥ YyTOYHGHHE €e XapaKrepa — pemaerTcd ome-—
PaTOpPOM-TeXHOJIOT'OM CAYXCH ITH. Bropad wacTe - CBO©BpPeMEeHHOe yCTpa-—
HeHMO CHTYauMyu, a4 HO BO3IMOXHOCTHE ¥ BHSBABEKX €€ NPHIKH - DemasTCs
dypoBo#t Opurazoif Ha OoCHOBe NAHHHX olleparopa M COIVIACHO IedcTByD-
M MHCTDYKIAAM,

A pemenuss mocraBieHHO¥ 3aza™i ONEpaTOP-TEXHOJOT NOJXEH
BHABJATH M OLIGHHBATEL CJ6IyDEMEe CHTyalldl, BO3HHKAaKM@e B Ipolecce
M6XaHUYOCKOTO OYDEHRA, HPOMHBKYN M CHYyCKO-IIONBEMHHX oneparmi:

~ CYReHNEe CTBOJA CKBaRmMHH;

~ OOBAJIH, OCHMA CTEHOK CKBAXWHH ;

~ HajM4me yCTyIoB, KOSHPLKOB, XGA0COB M KaBEPH HA CTEHKAX
CTBOJZ CKBAXKMHH;

- 3aunamieHme 3a0o01;

- HaJ#uMe CaslbHWKA HA BMHCTDYMEHTe..

CxeMa padoT onepaTopa MO NpenYNPeRISHHO IDAXBATOB MACTpPYMEH-
74, BRJKYaomad B ce0s HAMMEHOBAHWe MEpeuMCHSHHHX CRTyaumi, woTo-
pHe MOT'YT NpMBECTH K LPUXBATY, ¥ HOOOXOIMMHX IJA KAKNOW CHTyalmu
06a3aTeNBHNX pacueToB, IMpencTaBjeHa Ha puc. 59.

HeyctoftauBOoCTE CTBOJIA MORET OHTH OCYCJOBJNEHA KAXK IeoAOrHYe-—
CKHMA IIDAYMHAMMA, TaK ¥ TEXHOJOTHYECKUMM,

K reoJormIecKEM OTHOCATCA:

- HaJM4me HeycToMUMBHX HODPOX B Paspese: MATKAX, PHXAHX (caa-
GOCBA3aHHNe ADTMJLIMTH, NECKH, TVIAHH, IJMHHCTHe HECYAHHKHE), BHCO-
KOIUIGCTHYHHX IVIMH, TOXKyuuX cose#f, TpPemMHOBATO-KaBEePHOZHHX MOpPOX;

~ CoJjblde yJIVIH 3&JeTaHWA NOPOXL;

- TeKTOHWYecK¥e HapYUeHM:.

K Texrosoryyeckmm HpMUMHAN OTHOCATCA:
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CUT Y A U RNK
T

CuXeHue UCTSH H OBBAABL OchH [3 MAE-]
c-‘r'foxli rrenre | [mierenox 2 ﬁ%’&
EXBAXWHBL | {CKBAXUHbBI| |CKBAXUHBI SABOH M

4y e [T [bl
M

B ] [Pexu POBEPKA V]
ogluhp]{\sg- 'retjlxenua HA Bb 'g‘c K
TR CTROMNA » X1 WA ]

YA - BUPQBOW BPUIAAE
%yx MEeHAAUMA U PesuAbbrbi\-
ToR PACYETOB

Pruc. 59, Cxema paGoT omneparopa
N0 OperynpeXISHMD IPRXBATOB MHCTDYMEHTa.

~ BHCOKN® TImupopmuamMzadeckme afdexTH opy MNPOMHBKE CKBAEWHHS
~ HECOOTBETCTBMe CBORCTB GyDOBOTO pacTBopa pasdypHBaeMmol
nopone;

HapymeHne TeXHOJMOTMA OPOMHBRM cXBaguHH # CIO;
HexocTaTO4YHAA OWACTKA OypoOBOI'0O PacTBOpa OT milaMa;
HeynayHas KOMIOHOBKA HM3a OyDPWIBHOA KOJIOHHH ;
HCKDUBIGHAS CTBOJA.

Ocwrm, o6Bajli CTOHOK CKBAXMHH, 3ailllaMmneHde 38004,
00pa30BaHNe CAaJdbHMKOB

B npouecce MexaHnIeCkoro GypeHAA NeDBHMM LpA3HAKaMA IDOsBJe-
HEA HeycToHdUBOCTH CTBOJNA SBJANTCA YBEJMUSHA® NABJSHHA COYypOBOI0O
pacTBopa Ha BXONe B CKBAXMHY M KDyTAWETO MOMEHTa Ha poTOope. OCHIH
CTEeHOK CKBAXMHH XapAKTEpK3YOTCA IUVIABHHM YBEJMYOHHEM LABISHHA M
HeGoJIBUMM YBEJHUCHHEM MOMSHTA& Ha pOTOpe B HAUaJbHOM aralle. Ecum
OCHIIY MPOLOCJIKANTCA 3HAUATEVIBHO® BpeMA, STOC MOEET IDEBECTH K 3a-
MIaMIeHKE 3a00fA. B 3TOM cayvae JaBJeHMe IIpOIOJKaeT yBeJHMUABATHCA
¥ Ha DoHe yBeJmUeHWs NOABMANTCA KOJeOaHMA, @ Ha KPABOH MOMBHTA
MOY'YT NOSBMTHCS BHCOKOAMIMIMTYIHHEG IWK®, XApaKTepHHe A NOIKAX-—
HOK, J3allIaMieHMe 32008 MPHBOIWT K TOABJEHWN 3aTAKEK NpH OTDHBE
AHCTDYMBHTA OT 38004 M HOCANOK IIPE IOCTAHOBKE HAa 3adoit, OdeHb
IOXOXYD KADTHHY BCEX aHOMauui naeT 3alulamIeHAe 3a00A B pesyJb-
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Tare HeZOCTATOYHOTO pACXOXa DacTBOp&, OIHAKO IIPONOJIKMTEJNbHAA
UEDKYJAALMA B OUMCTKA 3a004 NPEBOLAT K BOCCTAHOBJGHMD IaBJEHAS

IO HOpMmaibHO¥ BesmymHH. HaJdMMe Xe ocHllel} ocTaBiaseT JanieHHe
QHOMAJILHO 3aBHUICHHHM, NAXe €CJHM OHO CHMEAeTCA B IIpomecce HHMpKY-
Jamn. Kpome Toro, HajuMuyme OCHOOY NMONTBEPKNASTCA HOSBJIGHHEM B
mwiaMe oOBaJbHOY HOPOIH.

XapagTepHHM IDE3HAKOM 3ailaMIeoHHSA 38005 KaK B pesyiabTare
HeZocTaTOUYHO# OUYMCTKM, TAK M OP¥ OCHIAHAM CTOHOK CKBAXMHH fABJIA-
eTCA CHEXSHWE MEeXaHWIEeCKON CKODOCTH IPOXOIKA.

O0BaJIH CTOHOK CKBAKWHH, KOTOPHE MOI'YT MOCJEeNOBATH 38 OCHIA-
MA WA HadaThcs BHE3alHO, XaPaKTODA3YOTCSI TeMH Xe I'DHRHAKAMA,

YTO B OCHIM, IIPE 3TOM HAGVNIANTCA PE3K0S YBOJHUYOHW< £ SJIHMA H
ero KoJeCaHHe, a TaKke NOARIGHMe BHCOKOAMILIATYIHE. IuK HA “DH-
Boft MoMeHTa. Ilocankm M 3aTAXKM MHCTPYMEHTa MOABIAOTCA NPaKTHYeC—
KE OIHOBPEMEHHO C DOCTOM JaRJieHnsa. Bu3yadbHo 00Ban00CpasoBaHHe
HNONTBEDXNAETCA HOABJICHAEM KDYNMHHX KYCKOB HOPOIH Ha BHOPOCHTe.
[lpm MHTOHCHBHOM OCBAJMBAHMY J4BJASHHE MOXeT BO3DACTA IO KpUTHYIEC-
KOT0, IIpH 3TOM BO3HMKAGT BEPOATHOCTH IEPEKPHTAA KOJBIEBOTO IIpO-
CTPaHCTBA CKBAXMHH, 3aBaJMBAHMA CypAAbHOH KOJIOHHH B HOTEepH LMp-
KyJALEH .

[lpr BOSHEKHOBEHMM OCHIEX M 3amiamieHdss 3a00A TJlaBHAs HpOQH-
JaxTHUYeCKasdg Mepa NpelylpexNeHds NpAXBATOB 34KIDYE6TCHA B yCHIESH~
HOJ mMpKyJAUME CypOBOI'O pacTBopa, HO, Kak OpaBWIO, B Ipexesax
CTPYKTYDHOTO DEXMMA TeYeHHA B KOJBLIEBOM IPOCTPaHCTBE, TaK Kak
TYpPOyA¥3aund NMOTOKA MOXET laxe yCMJIATH OCHNAHWE CTEHOK CKBaRrMHH,

BypoBas OpAraza IpHHEMAET pelleHMe, HAIpaBJIGHHOE HA YCHJIeH~
HYD WIA IOHMXEHHYO LMPKYJIAUMD K COOTBETCTBYOIY® OCpaCOTKy pacTBO-
pa, Ipenynpexiapuynd IajbHeiilee ocunadMe. PeuleHNe OCHOBHBaeTCs Ha
IAHHHX O DeX¥Me TeYeHHA DAcTBOPA B KOJLLIEBOM MPOCTPAHCTBE U HEOO-
XOnMMO#t CKODOCTH NONBEOMa pacTBopa LA BHHOCA WWlama, PacueTH KOTO-
DHX neJiaeT oneparop.

[Ipy MHTEHCHBHOM OCBAJIMBAHEM CTOHOK CHBAXHMHH TJlaBHOX mpodm~
JaKTHISCKOR Mepo¥ IJIA NpelyNpexNeHds IpuxsBaTa H NOTEDA IMPKYAA~
MM SIBJIAETCA CBOGBDOMOHHHI NogheM CYpPHAbHOR KOJIOHHH BHIIE MHTEp~
BaJia O0BanMBAHWA. Bce ocrallbHHEe paGOTH — BOCCTAHOBJIGHHME IMPKYJIa-
IMK 10 HODMaJbHOY, COOTBETCTByWN@A 00paCOTKA PacTBOpa M HOCTe-
NeHHHY CHYCK KOJIOHHH ~ IPOBOIATCA GypoBofl OpMranoit corsacHo nei-
CTBYOUMM MHCTPYKIMASM H JAHHHM OlepaTopa O PexXuMe TEYEHU:d B KOJb—
LI@BOM IIPOCTPAHCTBE.
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CaTyammd OCHUGHAA ¥ oCBaNMBaHWA Mepledelt B npolecce Mexand-
4ecKoTO OypeHud OpeicTaBneHa Ha pac. 60, IleppHe NpA3HaKy nomama—
HRA 00BaNbHOR IOpOJH B GypoBO# DacTBOp ~ HOBHIIGHWS NABIAOHAA X
NOBWHIBHMEe M KOAe(alMe KpyTsSmero MOMOHTa Ha pOTOpe - IOABIANTCH
HA TUyOmHe oxoj0 3118 M. [IpR oTpHRe MHCTPYMeHTa 0T 3adod Halum—
JaeTcAd 3aTAKKA MACTPYMEeHTa, OpH 5TOM JAp/eHAe M MOMEHT CHHEAKWTCA.
OpomuBKa B TowoHue 10 MmH Okasaiach ABHO RENOCTATOWHON JAS HOP-
MAMK3AIME NABAGHHA # OWACTKM 32008, XOTH IaBJeHHE HOCKOJBKO CHUA-
3HN0Ch. MeXSHRYECKad CKOPOCTH HPOXONKHM IPH JajbHeRmeM Oypermu
3HAYRTONBLHO HAflaeT, a JapieHme MpoxojxaeT pacTH B pesyaspTaTe Ipo-
JOJXaRmeToCcs OCHUANMA NOpOA ¥ 3amiawieHms 38604, B HTOTe LanjcHHe
noBucHAOCh Ha 3p 5 Mila NpoTEB HOPMANBHOTO. PeweHo OHIO IPOR3BOCTH
UPOMHBRY C ueALn OWACTKE 33008 0T ofBaasioit noporu. [IpoMuBKa B
TeyeHne NOJYIaca LI03BOJRAJA CHABHTE JaBierde # Kpyrduuit MomeHT Ra
poTope OO HOPMANBHOHA BEJMIMHH.

Pe3ynbTATOM HENOCTAaTOUHOA OWACTKE 3400#d, HEKayeCTBEHHOIO Oy~
DOBOT'O DacTBOpa, TojlcTolf proioR KODKM Ha CTEHKaX CKBAXMHH M HE-
yZayHO# KOMIOHOBKX HM3a CyPWIBHO! KOJIOHHH MOXeT ABHTBCA 00pazoBa-
HMe CcallbHAKA Ha IOJOTe M Ha APYTHUX 5JeMEeHTaX Husa OypuabHOE KO-
JoHHH. 00pa3oBaHMe CANBHMKA XapaKTepusyescA OYeHb IUIABHHM DOCTOM
IaBAeHMA, NOABIOHMEGM TONKIA-

9| = B » Mila Wy, T W'gchu HOK, aa'rﬂ::lxe;‘3 ¥ IOCAZOK MH-
bi| = cTpyMeHTa. XapakTep HOBefe-
BlS) W  MH0R & HES KDHBHX OUeHb CXCX C Xa-

2250 3149 paKTepoM B CHTYaLld OCHOA-
\%%‘i 2 HHg CTOHOK W 3alUlaMieHHs 38—

| Goss crBammud, onHAKO nOX~

9200 RIMHKA, 32TSKRA A IOCATKA

MHCTPYMOHTA CoXpanamTea #
1py NONLEMS KOJIOHHH, 4 He
30
( TOJBFKO NpH OTpHBE OT 3a00f,
Bupene 9To HalapnaeTci B HAYAALHHO
MOMERTH 3aliamieHud. Kpome

Pac., 60, [lpunmep ocure#

|
QTEB B OT JAB0S \ N
mw 3448 Tt POMELBKA B ofBaJBaHMA MepIeJied B
\ 7 nponecce OYypPeHud.
guberye
7
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TOI'0, HHTOHCHBHAS HUDKYJIAIMA pacTBOpa He BCerAa NDEBONKT K pas-
PYyHOHUD CAJbHAKA X HODMAJIA3aIMM JaBieHmA. lIpa canbHEKOOGpA30BA-
HHM HADALY C YCRJIGHHOH IMDKyAAm@e# HeoOXONEMa OTOMBKA CaXbHHKE
POTOPOM B pacXaxMBaHHE RHCTDYMEHTA.

CyxeHge cTBONA, ReJ0OO- M KaBEpHOOOPASOBAHHE

Bo BpeMs SHAYATEJIBHHX [IePEPHBOB B UMDKYJAUMH CO3anTcAd Gia-
TONPRATHHE YCJIOBMA WA OOPA30BaHWA CYXEHHHX y4acTKOB CTBOJA CKBa-
XHHH B De3yJbTaTe HalOyXaHAs N BHOYIMBAHAA HOyCTORWMBHX HOpOX. Ta-—
KHe HeYCTORUABHO YYACTKH CTBOJA BHIGAADTCA B IPOLECCO® CIYCKA RIM
IorbeMa EHCTDYMOHTA IO NOABJeHMD TOCANOK B 3aTAXEeK Ha KpABO# Be-
ca RHCTpYMeHTa, MOCTEINEHHO YBEJMUYNBAMMMXCA IIPDK IPOXOXIOHHW HHS&
KOJIOHEH 4epe3 HamOooJee CYXeHHy® 9acTh CTBoJa. B 2TOM caydae He-
00xoIuMa MpPOMHBKA M IPOpACOTKA CYXEGHHHX YYacTKOB.

Kar npaBsmio, HeycToldMBHII CTBOJ IPABOIAT K OCDa30BaHMD HA
38606 WIAMOBOT'O CTAKAHA 33 CUET HeBHHECEHHOI'0 lUIamMa WA OCHIaB-
mefcs 3a BpeMd NepepHBa B LMDKYJIAUME NOPONH. LIOSBREHUe NOCANOK
RHCTPYMEHTa, OCOGSHHO C IpUCIMReHMeM 3al0g, CIAYRAT CHI'HAJIOM K
HauaJy NPOMHBKA M IIPOPEGOTKM C HeVbD IpeNyIpexNeHNA 3aXIMHNBAHUA
HM33 KOJIOHHH B IJIAMOBOM CTaKaHe.

Hajnvdme KOBHDBKOB M YCTYIOB Ha CTEHKAX CKBARMHH, & TaKKe Xe-
JIOGOB ¥ KABEDH OTMEYaeTCA DE3KEMHA MOocajKaMy M 3aTAXKAMA HHCTDY-
MEHT2 OPY [POXOKISHUM yepes HUX HU3a OypWibHOE KOJIOHHH. B 3TmX
CNyyasx, KaK IDPaBUJIO, IPENIPUHAMASTCA HONHTKA OCTOPOXKHO HPOIYCTHTH
KOJIOHHY 4Yepe3 yCTYN IO MCUS3HOBEHHMA NOCANOK A 3aTAKeK. ECaM 370
He ynaeTcs, TO MHTEDBaJN HEeYCTOHUMBOCTH NpopadaTHBAETCA.

TaxuM o0pasoMm, IIpM NOSBJEHWHM NMOCANOK H 3aTHKEK MHCTDYMeHTa
BO BpeMA CHYCKO-NONBEMHHX oOllepalftit onepaTop NpenylnpexnaeT o6 3TOM
GypoBy®  Opurany, coOOmWaeT BeJHYMHY OTKJIOHSHHA BeCa OT HOpPMalb-
HOTO ¥ OIpeueJsiseT MHTepBal  HeyCTOWUMBOCTA CTBOJA CKBaxXmHH., EcaH
5T0T MHTEpBaJ OWi BHIEJEH paHee N0 npemumymm (0, To 0 momxome
K HeMy omnepaTop 06A3aH IpelyNpeluTs OypoBYO OpUrany 3adrarospe-
MeHHO. EypoBag Gpurana Ha OCHOBe MNpexylpexneHu#t oneparopa NpOBO-
IMT NPOMEXYTOYHYI IIPOMHBKY, HOpOpaCoTKy CTBOJA X OTpaHMUMBAET
CKOpOCTBH CIyCKa ¥ IombemMa MHCTDYMEHTa.

IlprxBaTH MHCTPYMBHTA

[lpuxBaT OypmIbHOR KOJIOHHH XBPAKTEPHEBYeTCSA HEeBOSMOXHOCTED
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BOPTHEKAILHHX [OPeMeleHHE X BpameHd# MHCTDYMSHTa B Ipenedax Io-
OyCTHMHX HAaI'Dy30K, 4 B HEKOTODHX CAYYASX - HoTepell UADKYJIAIMH.

Hapany ¢ mepevHcJeHHHME Bamle gaxTopamm HeycToiMBOCTH cTBOJAA
K NPEXBATOONACHHM OTHOCATCA CHOLYyNIMe CHTYalMH:

~ HPONOJXHTEJbHHE IEePEPHBH B LUADKYJLAAA;

- BHCOXO6 ImepeHIMaibHOE HABISHHE MeELY CKBaxmMHOE B miac-
TOM, IpDAXMMANIEe KOJIOHHYy K CTeHKe;

~ pHXJag M JIMIORAS TUMHACTAas KODKA,

-~ OOTJIomeH¥s OypOBOT'O pacTBOpa;

- HaJmuMe NMOCTOPOHHErO NpeiMeTa B CKBAaXMHE.

ipuxBaTH ompenelsawTcs CypoBof Opuranoit ¥ Ces momoup amngpa-
7ypu I'TH, mosToMy TilaBHas 3ajaya oneparopa-TeXHOJOI'a - KOHTDOIR
3a JuxBMnamie#t mpmxsata. llo TpedoBaHum Gypopo#t OpETamu OllepaTop
coofmaeT O BeJIMUMHe M XapaKTepe M3MeHEHMsS Beca Ha Kpoke, KpyTdA-
mero MOMEHTa HA pOTOpe, IABJIGHHA Ha BXoue M JNPYTHX lapameTpos B
Tpollecce JAMKBANAUAY OPUXBATa.

IlpoBepka CKOPOCTH TeueH#s GYPOBOTO pacTBopa
B KOJBIEBOM IIPOCTDPAHCTBE HA BHHOC IIaMA

IlpoBepka CROpPOCTY TEedYEHHA PACTBOPA B KOJBLEBOM IIPOCTPaHCTBE
Wy, Ha BHHOC IUIaMQ NeJaeTCA NPH OCHIAHEM M OGBANMBAHME CTOHOK
CKB2XMHH, 3allaMIeHM: 33608 ¥ CANBHRKOOCDA30BAHMHE.

CrOpOCTh TeUeHMS DACTBOPA B KOJAENEBOM IIDOCTPAHCTBE, MAHMMAIb~
HO HeoOXonumas IJld BHHOCA LUIaMa M OWMCTKE 3a00d, ONpeHeJseTcd
mo gopmyse

»
D-dy®  3600-c
THe W, y - CKOPOCTh COXEMeHTIlM (opockainsuBaHma) wiama B Oy-
DOBOM pacTeope, M/c;
€ - DOUyCTHMAs KOHIGHTpAIs WlaMa B KOJBLEBOM IIPOCTpaH-
cTBe, %.

[Ip¥ mpoMHBKe TeXHnmuecko# BoOmo#k Co.m = 0,4+0,5 M/c, mpu mpo-
MuBKe GyDOBHM pacTsopoM ¥, p = 0,1:0,I5 m/c (rypSynenrhsit pexuM)
B W, ;= 0,2530,35 w/c (nammnaphuii pexum). YTOUHEHHAd CKODOCTH
COIMMeHTANMR IIaMa OOpeZeseTcsa olepaTopom-TeosoroM mo gopmyns (3).

MakKCEMaJILHO JOUYCTEMAS KOHNOHTpalusa mama B OypoBOM pacTBope
B SaBHCAMOCTE OT MOX&HWYOCKO# CKOPOCTH IPOXOZKM OOpeleJserTcs Co-
TaacHO Tadn. 27.

186

(49)

[V\ud‘ VQ.m +*



'Tadnma 27

v, My I 3 5 I0f 15 | 20 30 40 50
c, % 0,I5 | 0,6 {0,8 |I,2} I,4| I,6f I,8] 2,2| 2,4

ParRTAYECKAA CKOPOCTH HOTOKA pacTBOpa onpenesasercsa mo gop-

MyJle
1270Q
WYen= —Br———— . (50)
Eean v, <[19 co3maeTcA yrposa SamlamwioBMs 3adod B

TprxBaTa nac'rpymen'ra. O Henoc'ra'roqnoc'm L% coodme’re& Gyposoi#t
Gparaze Iia NPRESTHA COOTBOTCTBYDWEID pemem Beamy#Ha pacxona
pacrBopa, TpedyeMoro A xopomef OWRMCTKH 3a00d, ONpPeNEJIAETCA MO

GopmyJe
Q= [0l (D*-dR)
I270
lipu HaJmvEM OGBANOB H OCHIGH NOpOX B OTKDHTOM CTBOJ® CKBAXA-
HH 1A ycroBuft yCHieHHOR NMDKYJSIMM DACCUMETHBASTCHA DEXMM TOUGHEA
OypoOBOI'0 pacTBOPa B KOJBIIEBOM IPOCTPAHCTBE COTJMACHO METONY, HpH-
BeJIeHHOMy B noxpasgete I2.7.

OeHKA MHTEPBANa HOyCTOKIHBOCTH CTBOJA CKBAXHHH

MuTepBan HeycToRTMBOCTE CTBOJA CKBAXRHH ONIPEIEISAOTCA IpH
JCTAHOBJIGHAN CYXGHMA CTBOJA, HAIMYHH ycryna Ha CTOHKAX CKBaXHHH,
ocuIel#l # 00BalIOB CTEHOK.

B mponecce MexaHMUSCKOro CYDOHMS ONEHHTh MHTEPBaN OCHIAHMA
Win oCBajJMBaHWA CTEHOK CKBAXMHH MOXHO II0 BDOMOHE HONLeMa OOBalb—
Hoi#f HOPOIH Ha NOBEPXHOCTH HO QOopMyle

haeyc'r ~ 4 (vx.n "vc.m)'

e h neyer ~ TJyOHMHa 3ajeraHms HeycTolyMBOro mMHTOpBaia, M;
% ~ Bpemda, KOTOpOe HpPOMIO OT Havaja HOSBJICHAS AHOMAIMA Ha
KpnBoff maBjeHMd N0 IOABIOHAA 0OBaAbHOX IOPOAH HA BHOPO-
cuTe, C.
B npouecce CHyCKO-TOIBOMHHEX OHNOpAal@i MHTEPBal CYXEHHA CTBO-
Jla CKBAEMHH WX Hajuuds ycTyna (KOSHpbKa, %eJoda, KaBEepHH R Ip.)
ONpPeIEeNAeTCA MO IMHO Haxonsme#ics B CKBaxuHe CYDPMIBHOX KOJOHHH.
Ilpy chycke MHCTPYMeHTa IVIyCMHA 3aneraHus HeycTolumsoit wacTH

CTBOJIA ONpeNesAeTCs KaK JVIMHA COYWEeHHO# 49acTé OypAIBHOH KOJOHHH
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K MOMOHTY HOABASHMA HOCANOK.
Nlpn TOEEGMe HMHCTPYMEHTZ TAYCHHA 3aneranus Heycroiwmsod dwac-
TH CTBOJA OMOHEBEETCA KAK LAmHA ocraBmefica B CKpBaxdHe OypwibHOK
KOJIOHHH K MOMOHTY IpDOKpDalieHHs SaTaEeK.
HaTepBain HOYCTOHYMBOCTE CTBOJA QMKCHDYNTCA OLEpaTOpOM M
coofuanTcs CypoBoil Opuraje IpR HOXXOXe K JAHHOMY METEpBajy B Hpo-
mecce odepennoft CIIO.

12.4. Opexyupexnesne OCJOXHEHMH, He CBA3BGHHHX
C COCTOAHMEM CTBOJE CKBaXMHH

K oCJORHEHMAM, He CBSSAEHHM C COCTOAHMEM CTBOJIA CKBAKMHH,
OTHOCAT OCHORHOHHMA ¥ yI'DO3y aBADHM B pe3ysibTaTe NPOMHBA KHCTDY—
MeHTa, HOKOTOpDHe TOXHWYEeCKUO HEMCIPABHOCTM M HaApyHEHHd TOXHOJOTHH.

3azaua NpeLyNpexneHns yKASaHRHX OCJIORHEHME ¥ apapuit cocTomT
B paHHeM OCHAapyXeHMW HpejaBapRilHO# CHTyauMy X CBOSBDOMEHHOM IpR-
HATHEA MeDp II0 ee YCTPaHEHHD.

llepBad wacTh 3amaum — paHHee OCHApyXeHMe IEDPBHX HPH3HAKOB
apeniapapuitHO¥ MM HEREJATENBHON CHTYAUMM ¥ BHABIGHHE 66 IpUIAH -
pelaeTcs omeparopom—TexnovoroM cayxor I'TH, Bropas wacts sajzam -
HE JIONYCTHTEH Da3BHTHA CHTyauu# 1o apapufiHo#t m CBOEBPOMEHRO ycTpa-
HATH ee HpEYMHN - pemaeTcs CypoBoit Oparamo# COIMIACHO IeicTByOIMM
MHCTDPYKUMAM R JIaHHHM ollepaTopa~TeXHOJOoTa.

Jna pemeHws NOCTaBJGHHOE 3aKawl oNepaTOpP-~TOXHOJNOT JOJNKEH BH-
ABIATH ¥ OLGHWBATH ClEAyRUMe CUTYalXH, BO3HMKAMIME B Ipouiecce
OPOBOJNKA LAHHOH CKBAXWHH: IPOMHB GypPHIBHO# KOJOHHH; HEMCIPABHOCTH
OypoBOI'0  Hacoca; paspylleRMe Hacamok mOJOTa; 3acoperue QuibTpa
B KOJIOHH® WIM HAcamoK I0JOoTa; HEeOIHOPOIAHOCTH OYPOBOT'O PacTRODA.

IlpoMHBH CYpAIBHOX KOJOHHH

llpomuBOM GypRABHO# KOJIOHHH HABHBAETCA OCPA30BAHNE CKBO3HOIO
OTBEPCTHA B TpPyle, Uepe3 KOTOPoe U3AMBAETCH 9acTh JypoBOTO pact-
BOpa B NpoOUeCecs IMpKyaAdAlmMA. IJaBHO# IpHMUMHOE IIPOMHBOB ABJAAETCH
HOCBOOBPEMEHHaA OTOPaKoBKa TpyOs.

TipoMuBH gYame BceI'0 BCTDPEYANTCS B MECTax pe3bCOBHX COEIMHe—
Huil, PasauyanTcsa NPOMHBH MEINIGHHHE, CBASAHHHE ¢ IOCTENEHHHM pas-
MHBOM CJ1&00T'0 COGIMHEeHHS MM CTEHKM TPYOH Ion neitcTemeM adpasubB-
HOT'0 OypoOBOI'O pacTBOpa, BECpAlMM M TPOHMA MHCTpyMeHTa, B De3Kue
DPOMHBH, CBSASSHHHE C YCTaJOCTHHM DaspyuSHAEM HJM [IPEeBHUCHAEM Ha-
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TpSTEOHNA BHIE HOPMALBHHX B DesyJAbTaTe IMIDOIMHAMMYECKUX yIapoB
AWM pesKEX KoJedamdii HarpysKM HA MHCTpYMeHT. llocnelee OKasuBaeT
CHIBHOE IIMAHAE Ha NPOYHOCTHHe cBoficTsa OypHIbHHX TDYO.

B pesyarraTe TOTO, uTO UACTH OYPOBOTO pacTBOpA He ROXONKT
5Z 3a00%, PeSKO CHIK@eTcs CTelleHb QUMCTKM 33004, B HTOTe majgaer
CKOPOCTH NpPOXOIKM M BO3HEKAeT yrposa NpMXBaTa MHCTPYMEHTAa IpH
RHAYATONBLHOM 3aliaMienuy Racdod.

Camuif xapaxTepHHA ¥ CupeleisoOmpil NPYSHAK IPOMHBA - CHIKEHNE
LameHus GypoBOT'C pacTBODA NPM HEM3MeHHOM pacXofle Ha BXoge.

il MenIeHHOM TPOMHBE KOJIOHHH HACANNAeTes NOCTENeHHO® CHARe-
HYe NaBJleHysi, IpJ YCTaJOCTHOM paspyleHuWM - pe3xoe NaleHne naBie-
HMA ¢ NocJenywilM ero CHiXeHHeM. B NpaxTuke uaile BCTPeYyanTcA
MeIICHRNE pOMHBH. BesyuMHa nazennsd xassienud Oyne? 3aBuceTdh OT
TVIyOMHH DACTIONOKEHMA ¥ DA3MEpoB IPOMHTOI0 OTBEPCTHA.

Mo psny HPHSHAKOR MOXHO OLSHMTH IVIyOMHY DACHOJOXKEHWS IIPOMbl-
Ba. llpn gpomuBe B BepXHell 9acTH HaONwZaeTCA 3HAUXTENBHOE aUeRne
IABIGHAS, DOCT KPyTALEI0 MOMeHTa, CONPOBOXIANUMACS NONKIMHKAMA
¥3-38 CHNLHOTO 3auIaMIeHMA, NanaeT MeXaHUYeCKAs CKOPOCTh HPOXOn-
W, KDHUBAH TOMIEDATYPH 3aMelilldeT Teml yBenudehud. l[POMHBH B HUR-
HeY YACTH KOJOHHH XOpOWo OTMeuanTCA TOJNBKC HPH THEPOMOHMTOPHOM
SypeHuy, KOTHa NanaeT NamieHMe Ha JOJ0Te 3a CYeT CHUXSHAA Dpacxona
Yepes HAcanki. ECAM Xe Hepenmaj IaBJieHdA Ha NOJOTe HedoJmmod, 70
CHUNXSHMO HapjieHus OyneT OTMeUaTheda TONBKO IIPH 3HAYUTENBHOM IIPOMHBS.

Ipy nNosBIEHWA NEepBHX IPM3HAKOB IIPOMHBA OllepaTop Npelylpexfa—
8T GypoByD ODUTALNY O HpemIoNaraeMoM IIpOMHBE, YOeiMBIMCEH B HaunM
IpOMHBE, OHEpaTop IO BO3MOXHOCTH CIIpeleJifAet ero XapaKTepUCTHKM
(meMiI HaneHWd IABJEHMA X IIpefioJalaeMoe MecTO NPOMHBA) M coodmaeT
JaHRHe OypoBoll Gpuraze. YroON maCexaTh BO3MORHOI aBapuy ¢ MHCTPY-
MEHTOM, OypoBasA Gpuraja NPOBOIWUT MONBEM UHCTPYMEHTa ¢ onpeccoBKoil
OypUIbHO# KOJOMHH L1 OTCPAKOBKM IMDOMHTHX TPYGC.

PaccmoTpum CUTYaIMD IpoMuBa OypWIbHOR KOJNOHHH, HAYABUWETOCH
B IIpoliecce IIPOMHBKY ¥ IPOPafoTKM Nepel OdepelliHM HOoJCAeHZeM
{puc. 6I). ilavany manesus NApNeHUA NpeNleCTBYET De3KAsA DasIPy3Ka
XKOJIOHHH Ha 38006 CHKBaxmMHH, XOTODaA, BOBMOXHO, X NpMBeJa X o6pas3o-
BaHAK TPEUWMHHN Ha padoueM pe3bCOBOM COoelMHeHMM Tpyd. HecmoTps Ha
IpenynpexneRye O NDOMHBE OHNO UDHHATO pelieHMe HavyaTs Gypesue.
[lpy GypenuMm NpOMBOWIO 3aMeljIeHVMe TeMna HaneHWs NaBJeHMA, Ha Iyy-
Omue mexyy IIO9 u I1IO M oTmevaeTcA paxe HeOOJBHOe INOBHIEHAE NaB-
JeHuA, 4YTO OCBACHAETCH HAYaBUMMCH 3amviamieHyueM 38008 M3~3a@ Henoc-
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Puc. 6I. DpEmep IpOMHBE
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103 ) MBTDPOB MHCTPYMEHT OHA OpH~

) MONHAT Haj 3adoeM, B pes3yib—

00°4108 TaTe Yero pesKo ymal# Bec K

naBneHne. [pn momseme OHJL
peltie OGHADYRSH OGDHB KOJIOHHH 0O
MecTy UpoMHBa. Taxum oGpasoMm,
HOJHMMATE KOJOHHY HANO OHIO
cpasy ¥e mocje Toro, Kax
oneparTop yoeImJcsa B HaJIMIAH
HPOMHBA, 3TO HO3BOJAIC OH
abomaoTn H30eXaTh OGPHBA M IOCHELYN-
X JIOBRJBHHX pAcoT.

NPOMHIB
WHCTPYMENTA

PeIKAL
PAST PUI¥A

HexcmpaBHocTEs GYypOBOro Hacoca

HamGosiee vacTHe HpUURHH HeWCIPAaBHOCTA OypoBOT'0 Hacoca: Npo-
MHB LODUHA CalbHAKA, DAsMHB KjalaHa, HOISPMETHIHOCTH BCACHBammel
JHHAK. Bce 3TH HEHCHPABHOCTH CHMEADT Hogady Cyposoro Hacoca,

T.8. PACXOL pAacTBOpA Ha BXOXE B CKBAX@HY, Tr0 B HTOTe IPHBOINMT
K HeJOCTATOYHON OUMCTKe, 3allawICHMP 33004 ¥ CO3NaeT yrposy Ipr-
XBaTa HHCTPYyMeHTa.

CaMuM IJIQBHHM ¥ ONPESEIAOIMM IIPU3HAKOM HeMCIpaBHOCTH OypoBO~
TO Hacoca CIYRAT IafeHWe IaBJeHAA HA BXOIE B CKBARMHY C OJNHOBpe-
MeHHHM [aTeHMeM DPacXolla IpM NOCTOAHHOM YACJe  XoIOB Hacoca (WMGIo
XOJIOB HACOCA MOXET HPOMSBOJBHO YBSJMUMTHCA BCJAENCTBUE NANSHMA
NapleHuA 33 CUeT CHAREHWs HaTpys3XM Ha Hacoc).

Jiid IpOoBeDKM MPABMJBHOCTH (IPENIOJOKEHHS O HEMCIIPABHOCTH Ha-
coca IOCTATOYHO NEPeKRINYEHUA ¥ HEIPOTOLKUTEABHO! [UMDKYJIALMA IPY-
THM HacocoM. CTaCRIABHOCTH IABJICHMA M pacxola Ipy 5ToM HONTBEDK~
IaeT HeUCHPaBHOCTH MEPBOTO HAcoCa.

[Ipp mpomHBe MOPUWHA HACOCA NABJEHME M PACXOD CHURAWTCA HEpaB-
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HOMEPHO, CKaIKROOCPa3HO, HO KoJelaHuit IpH 9TOM He HaGIDIaeTCH.
Ecam ®e pa3MHT OIMH M3 RJAINAHOB Hacoca, TO HA (OHe CHAXOHHA IAB-
JeHRs OTMEYanTCA MaJOaMIUATYIHHE, BHCOKOYACTOTHHe (¢ wyacToTo# mo-
Iawu) KoJeGaumd. Ha cryiakeHHof#t KpEBO# NABNGHAS 9TH KOJMCAHAT MO~
TyT ¥ He OTpa3MThCA. HerepMeTHUHOCTH BcacuBamimed Jsmumy (nozcoc
BO3NYXa) GYRAT XADAKTeDM20BATHCA CTAaCRIbHHM 3HAUMTONDHHM CHAXS-
HEEM JaBJEHWA, & Yepe3 BpeMd IMKJIA UMDKYJIAIRE Ha BHXOXE NOSBJA-
eTCH PaCcTBOD C NMOHWKEHHOM IIOTHOCTHD 34 CUYeT pasCaBieHMA ero BO3-
JIYXOM.

OYeHs APKYN KAPTHHY AHOMAJWMA NaBLeHUA HaeT HOHCIpaBHOCTD
KOMIIGHCATOpa IaBJEHUA HAacoca B BHIE BHCOKOAMIUIKTYIHHX B BHCOKO~
JaCcTOTHHX KOJeOaumit maBneHmd., KpeBas naBiieHEsT OproCpeTaeT BUI,
mwIo00pasHol pasMaszaHHO# KpuBOi.

Ilpr onperesyeHEM HOMCHOPABHOCTH HAcOCA ON6PATOD IO BO3MOXKHOC-
TH BHACHAET IPATMHY HEUCIPABHOCTA H [penyIpernaeT o6 aTom Gypo-
Byo Cpurany. IIpE HeOOXOUEMOCTH IPDONONEMTE CYDPOHHe C HEHCIDABHHM
HacocoM omepaTop 1o TpedoBaHww Cyposo# CpMI'afiH IPORSBOIAT pa—
cYeT Ha NOCTATOUHOCTD (arTudecKod cxopocTH GYpOBOTO pacTBopa A
BHHOCA IUlaM&.

PaccmoTpuM CRTYAIM0 HEMCIPABHOCTH CYPOBOTO HACOCA B DO3YJb-
TaTe ImpoMuBa mopmHs (p¥c. 62). KapTmHA OCNOXKHEHA HaJMYMEM IOf-
RARHOK LOJOT&, OTMEUaeMHX Ha KDMBOJ KpyTANEIr'0 MOMEHTa Ha porope,
YTO X4PAKTepUBYeT K3HOC ONOPH NOJ0TA. Havaio NpoMHBa HODWHS OT-
MOYEHO De3KMM TAIeHMeM JABJSHWA Ha Hacoce M pacxoia Ha BXOXS,

ypeI0 XOUOB NPH 3TOM =
yBeJIMIMBACTCA 38 o o, |QmalOnxs| x. o,
CUET CHARGHMA Ha- o § Mo, % o' P, Ml °oC
TPy3KH Ha Hacoc. @[Zl0 sopo_liw_ | & wp w2l soc
B 2707 Xe MOMEHT
pe3Ko nafaeT TeMi 1590 489 ¥ S } \ H
YBEJNMYSHUA TeMlle— % ;
paTypH, 9TO KOC-— 18~
BEHHO NOATBEPRIIET
CHUMEHME DacXona.

Pac.62. Iipn- 1530
Mep OpOMHBA MO~ g { f
HA OypoBOI'0 Haco- }
ca.,
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Janee namienue NpOKOJKAST HEPABHOMEDHO CHHXATHCH, YTO TOBODUT O
IporpeccHpynlieM IPOMHBE [ODIHA HACOCA. BHXON KPMBOX MOMEHTA Ha
XapaKTepHYD MJo00pasHyn GopMy MOXeT CBUIETEJbCTBOBATE JHCO ©
3HaUMTENBHOM M3HOCE OIODH HOJOTA M BHIANSHWM BJEMSHTOB OIOp M
TBEPIOCIIABHOT'O BOOPYXREHUA, JHOO O 3HATMTEJBHOM 3alllamleHuy 3a-
0os1 B pesyJipTaTe HeINOCTATOYHOI'O pacxona. llogbem nojoTa nonrBep-
IWI 3aKIMHKYy IBYX WApOMEXK TOJ0Ta.

Pazpymenue Hacamox IoJoTa

PaspymeHue ¥ BHIAIeHNEe THIDOMOHHTODHHX HAcaIOK IOJIOTa MOXET
IPOMCXOINTE B pO3yJbTaTe €CTeCTBEOHHOT'0 NBHOCA, NIpH HeNpaBuJbHOR
X yCTAHOBKe, & TAKRe [pW HOKAYeCTBeHHO# ounMcTke pacTBopa, HOpH-
BOOAWER K 3aCOPEHUN HACaNOK.

Paspylienne HacaloK CRUKAET WM MCKIDYAST I'MIPOMOHMTODHHA a@-
dexT paspymeHMA [OPOXH, YTO IPUBOIUT I HALSHMO MeXaHHYeCKO# CKO-
POCTH HPOXOIKM. IIDM 9TOM MOXET oxasaThed HesddexTEBHOR ¥ HOTpe-
6oBaTh COOTBETCTBYWUe#t KODPEKTHPOBIY BEJMUMHA HAI'DY3KM Ha JOJOTO.
Kpome TOTO, OTCYTCTBME I'MIPOMOHMTOPHOTC addexTa yXymmaeT yCJIOBUA
BHHOCA BHOYpPeHHO# IOPOIH M3-IOX KoJioTa, U4TO TaKke CHURAET CKO-
POCTh TPOXORKW. CUTyarus paspylleHds HacalloX HOJNOTa He ABJASTCA
aBapHitHoit 1 He Tpedyer saMeHu [0JoTa, IOCKOJBKY IaJbHelmee Oype-
HMe He cBA3aHO ¢ yI'po3o# asapuu.

CaMuil xapaxkTepHuit ¥ OUPeIeJANLIMH NPU3HAK pa3pyuleRHsa Hacamor -
pesKoe NalieHMe IaBJeHud OYpPOBOT'O pacTBopa. LCAM Hacamka BHIAKaeT
cpasy, To JaBleHne CHCTPO cradmamaumpyercd Ha OoJee HUBKOM YPOBHE
(cooTBeTCTBYLMEM OypeHM 6e3 Hacanku). ECIM %e MOJHOMY BHIALEHUN
Hacanky [peNIecTBYeT ee YaCTMYHOE paspylleHMe, To NaleHne IaBJeHuA
HPOMCXOIAT DS3KAME CKAUKAMK M TOJBKO IIocJe dTOI0 CTaCHIM3MpYyeTcd.
B n0Gom cjydae cTaCwimMsalMd HABJNEHHA Ha Cojee HU3EOM YPOBHe Hocje
PEBKOTO CHUKEHNA OIHO3HAYHO TOBODHMT O BHIANEHUN Hacaiky (Hacauox)
nonoTa, ToJBKO OODHB WMJR CJOM KOJIOHHH B IpOLEcCe LUPKYAAIMU MOTYT
LaTh MOXOXYKW aHOMAJMD NAaBJeHMA, HO Takad CATYyaLMdA COIPOBOKIASTCH
DO3KMM CHIKOHMEM BECa HA KPKe M HeBOSMOXHOCTBL NajbHeiliero Oype-
HUA.

KoCBEHHHM IIDA3HAKOM BHIANEHNMA HACaZxu CJYXUT 3aMerTHoe Najze-
HYe CKOPOCTH I[IPOXOOKA. Ecan paspyweHHHe 4YacTH Hacalky Holamant
Ha 3adoft mom MOJNOTO, TO HA KDUBOK MOMBHTA NOARJIANTCS HOTLKIVHKA,

a MHOT'IA KpMBad NPUHUMAeT MMJICOCDA3HHI BHL, XAPAKTEDHHA Ijusa Ha~
JMIs MeTajna Ha 3adoe.
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0 paspymennm Hacazks IOXOTAa omepaTop coodmaeT OypoBoi Opm—
rane, NOCJEe Yer0 NMPOBOIMTCA HOMCK ONTHMAJBLHOK HATDY3KM Ha HOAO—
o (cm. mompaszen I2.5).

CnTyanms paspymesMa ¥ TOCJASLYWHEI'O BHIANSHAS HACANOK JOJAO-
Ta OpelicTaBieRa Ha pHC. 63.' HopMaibHO® GypeHme IO IpH NABJSHAH
I2 Mia, 3arem szafmk-

. =

CHPOBAH pASKHMi MI'HO- I g
- = Ms, P, Mila

BEHHHI pOCT naBleH#s 2] genen o
mo I5 Mia ¥ cradmm- ||E 0 #0 108 80 &8
3aH|dA Ha ypoBHe 1336 Sypenye no
I3 Mila, 9?0 OGBACHA- - T
eTCA 3aCOpeHMeM Ha- 1335

Cajiok B pe3yJbTaTe i
HexavecTBenHo#t ower- (00”[1334
K pacTBOpa OT HJaMa.

BBIBUTEL HACAAKMW

BOBMORHO, MMOHHO 3T0 1333

DOCJYRWIO IPHIMHOM g:f %

HOCJELYOWeIro paspyme- =30 y

Rus Hacazox. llpomecc  (23%'[/329 3

pABpYHEHAA XapaKTeph-— > {

3yeTcA DO3KMM OaNeHH—

em naBueHMd xo 8 Mia, Puc. 63. Paspymenue W BHIameHne
a 3aTeM CRAYRoo0pas-— HACaJOoK HOAOTA.

HHM CHMKGHHeM M IoC-
Jenypme# cradwimsaumeft Ha yposHe 6 Mia, OCmee CHERGHHE IABJSHAA
COOTBOTCTBYOT NepeNaly NaBJIeHHS Ha JOJOTe ¢ TPemd HacaIKamM mMa-
merpoM 10 MM IIpM IaHHOM pacxXoie pacTBopa. llocie PesKroro namenus
IaBleHss HaduoaaeTcsd 3HAUMTEJHEHOe CHHKEHUE CKOPOCTH UPOXONKM X
HeNpSDHBHHE MOKKIHHKA HA KPHBO# MOMSHTa. [ONWIMHKM OCbACHAOTCH
pa3CypHBARKEM HACANOK, MOCKOJBXKY ¥y NONHATOI'O BROCASNCTBHMM IOJOTA
COCTOSIHHE ONOp OO YIOBJIETBODUTEABHHM.

3acopeHre (WILTPOB B HACANOK MOJOTA

[IpyunHO#i 3acOpeHMs NPOMHBOYHHX OTBEpCTEY HoJoTa WM (MABTDOE,
KOTODHE, KaX [IPAaBMJIO, YCTAHABIMBAWTCA B KOJOHHE IIDM TYpOMHHOM Oy-
POHAR, CJYRAT HEKAYeCTBOHHAsA OWACTKA GypoBOI'G pacTBOpa OT IUiaMa.
Poct nmaBsiieHmsa MOXET NOCTMIHYTDH IPH 3TOM KDATHYECKOH! BEJIMUMHH #
IpUBECTH K HOTepe UMPKYAAUMM M &BapH¥ ¢ HHCTDYMSHTOM.
3acoperne 0TMEYaeTCA POCTOM IaBJSHAA M KOJeCarMAMM Ha ¢oHe
25..5033 193



pocra,. llpy aToM He HadimiaeTCs NOCANOK M 3aTAKEK MHCTDYMEHTa IIpH
OTpHBe OT 3a00:, XapaKTepHHX jis 3amiamicHud, [IpM HexadecTBeHHOHR
OYMCTKE pacTBOpa MORET HaOMnIaThCHd olllee yBeJmyYeHHe KPYyTAmMETo
MomelTa Ha poTope (0e3 NOIKIMHOK).

[lpA HOSBJIEHMM NPUBHEKOB 3aCOPEHUA IPOMHBOUYHHX OTBEpCTHH Io-
J0Ta WM QrABTDOB B KOJIOHHE OllepaTop Npenylpernaer o6 aTOM Gypo-
ByD OpuTany. Yro6H u3bexaTh BOBMORHHX COCJORHeHm#, Gyposasg Opura-
Ha NpHHYMAeT MepH II0 OWACTKE pacTBOpa, & IpH pocTe UABJISHHA [0
KPUTHYECKOTO NTPOE3BOJMT NOIHeM C IIONMHTKOE BOCCTAHOBASHMA HHUPKY—

JALHA .

HeonnopoIHoCTh OYPOBOTO DPacTBOpa

Heognoporuuit OypoBoil pacrpop (HaJ#wde OCIETdeHHRHX, yTARENSH~
HHX, BASKMX [89ex DPacTBODA B CKBARMHE) ABIACTCH CASNCTBHOM HApy—
WeHAA TEXHOJOTHM IPOMHBKN U 3aTPyAHAeT padoTy omneparopa 110 aHa-
asy aHoMasmit, OCHADYAMBEOTCA TaKMe NAYKM, IVIABHEM OCPa3oM, IO
H3MEHeHHD NABIGHMA HA BXOme. 3aXBaT HACOCOM TAKGNOH MW BA3KOH
I3UKK COUPOBOKIASETCHS POCTOM LABJIeHMA, PacXoia M CHAReHWEM YPOBHA
B eMKOCTH. lIpH BHXOne 2To# IlQUKM B KOJBLEBOS HPOCTPAHCTBO Xasie-
HHE HECKOJBPKO CHUEARTCHA M CTAHOBHTCA HODPMAJABHHM, KOIWA IIAYKs BH-
@ia H3 3aTpyohsa. OGpaTHyl aHOMAINMK NAeT 3aXBaT HACOCOM 0OJeryeH-
HO# wid I'asdpOBaBHOK NAYKM DACTBOPa — laBjieHue # paACXOn DE3KO CHU-
X8WTCS € OOCTENeHHHM BOCCTAHOBJIGHWOM IO HOPMaAbHON BEJWUMHH MO
Mepe IBAKCHWA IauKy 10 Tpyoam, [pncmikenme Takoll Hadkl K yCrHo
[0 KOJBLeBOMY NPOCTPAHCTBY CONPOBORNASTCA CHUKEHWEM HABASHNS,
KaK yXe Owi0 ommcaHo B nonpasgene I2.1. ToabKO IO BHXOJIY IIAYKA
A3 3aTPYyObs ¥ IPH YCJIOBHM €e IOJNHOE merasaly WA oTceveddn of
CHCTeMH LDKYJISINAN IABJIGHMS BOCCTAHABIMBAETCHA IO HOPMAJXbHOR Be-
angsH. llocToanHas LMPKYIALMA HelepeMellaHROro GYpPOBOTO pacTBopa
JaeT MUPOKCAMIUMTYNHHE KoJeOCanusd NABJSHMA Ha BXOLe, COIPOBOXEAN~
IMecCs KOJMeCAHMAMA DAcXofa, YPOBHA B eMKOCTR ¥ HOTOKE Ha BHXOLE.

He0ZHOPONHOCTE COypOBOTC DACTBOpa CO3Lae? pPas3Huly B IABISHMAX
BHYTDH TPyO ¥ B KOJBLEBOM IPOCTPAHCTBE CKBaKUHH, KOTOPoe IpH BH-~
WINYGHAM [MPKYLAIMA CTPEMATCH K BHDABHMBAHWD, UTO IPHBOIMT K "CH-
gory" uz Tpyl (ecim Gojee TaXeJ A NauKa OKA3aNaCh B KOJBLEBOM
MPOCTPAHCTBE) WIX Uepe/HMBY [0 KENOSaM (8CAM B KOJBNE HAXOMUTCA
Gonee Jerruit cTond pacrBopa, uem B TpySax). OCe »Tu CHTyallmM AB~
AADTCA HexeJaTeNbHHMA B JOJKHH [PABUIABHO AHAMM3MPOBATRECH ONEpa-—
TopoM. IIpM OCHAapyRERMM HBOIHOPOJHOCTE COypOBOIO pacTBOpPa omnepaTop
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npejynpexnaeT CyPCBYD OpUTany, KOTOpad B NAHHOM CJyduae NOJIEHA
BHDOBHATH IapaMeTpH pacTBopa N0 UMKAY LMpKYJISIuH,

I2.5. OnTmmasprasg OoTpaloTKa IOJOT

3anava ONTUMAIBHOR OTPACOTEM IOJOT B IIpouecce GYPeHWS NaHHCH
CKBaXRMHH COCTOMT B BHOODE M NOINSPXAHMR ONTHMAJBHOTO COYETAHMA
HATPY3KK B OGOPOTOB LOJIOTA U CBOEBDOMEHHOM HOLBEME HM3HOWEHHOI'O
IoJ0Ta.

lleppas vyacTdp 2aiauyl ~ ONpPeneJieHMe ONFTMMAJBHOM I IaHHHX
TeoJOT0~TeXHUIECKYX yCIOBMH HATDY3KM HE IOJOTO ¥ BpeOMeHM NIONBHeM:
IONOTA - pemaeTcs ounepaTOpoM-TexHoJoroM ciyxlw I'TW. Bropas gacr
3aniauy - NOoJUepXaHue  ONTHMAJNBLHOE HATDY3KE Ha JCJOTO M CBOeBpe-
MOHHHI mombeM M3HOWEHHOTO JOJOTA — BHIOJMHASTCH OypoBoil Spuranoi
H3 OCHOBe DeKOMESHIammMil onepaTopa-TexHoJoTra.

I peweHMA IocTaBlesHOl 3aumaur omepatop JOJKeH ONpPeNelfTh
Wi OLCHABATH CJIeNybiMe TeXHOJOTHYECKHMS M HereJaTejbHHE CRTyauay
BO3HHUKALIMEe B Hporecce IPOBOIKY UAHHOR CKBagMHH:

~ HAQUAJO OUEDEIHOTO NOACACHUA LOJOTOM;

OTKIOHEHMe PEeXMMHHX IapaMeTpop oT zazauHux B ITH n PTK;
pas3pylieHne HacamoX JoJoTra,

BCKpHTHE CGoJiee MATKWX OTJIOXSHMH,

BCKPHTRE®  GOXee  TBODIHX OTJORCHM;

~ H3HOC BOOpyXeHmA HOJOTA;

JM3HOC ONIOPH IOJOTa.

CxeMa padoT olepaTopa HO KOPPSKTHPOBAHMD OTPaCGOTKH XOJOT,
BRIOYAKNHAA B Ce0A HauMEeHOBAHME NEPeYHCJERHHX CATyall# # Heolxo-
IPMHX LAd RaKUO# CHTYalMd 06A3aTeJBHHX DacueTOB U OIperneJeHui,
npencTaBleHa Ha pHC. 64.

C U T % AYL MW W

]

i

i

HAUARNO PASPULIEHNE HACAAOK | [BCKPHITME TREPALIX | [WBHOT BOOPUKEHHR
AOABARHWY AOAOTA OTAOKENUW AONOTA
KACHeHUe 0T BCXPHTHE Md AOCTUXeHue 50 %
TTH » PTK OTAOXEHH TPOTHOMHOM TIPOXOAKM
! PJAC ule T [n
MOUCK ONTUMARBHO m:uer:l‘g C, NoUcK
HATPY3KU sxcTPemaliod
PE Ko MEHAALUSR OUEHKA W3HOCA], | PeKoMeHAAUMS

no Wony AOAQTA HA TNOADBEM

Prc.64,.0xema paGoT ollepaTopa 10 onTuMalbHoii oTpaCoTKe ILOJOTA.
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llonex -ONTHMAAbERX DOXKUMHHX NADaMETPOB

B Havaze KARZOTO HOBOI'O LOJICUISHHA HPOR3BOXMTCH. NpHpacoTHA
HOBOFXO JONOTa, T.0. OORATKa 3a00s IOX BOODyReHme HOBOT'O JOJOTE
C HOHEAeHHON HATDY3KOK, MOMGHT OROHYQHWA IPRPACOTKHM OIpeNeaieT-
CA IO KDEBO# Beeca MHCTDyMERTa BHXONOM HATDY3KM Ha HOJAOTO Ha 3a-
IAHHY0 Beawumyy. llocne HpEpaCOTKEA OCYHOCTBAASTCH NOACE OUTHMalNb-
HOR} HAT'DYSKH.

IIpR p3MOHOHEE I[I0 TEXHHKO-TEXHONOTWYCCKHEM IIDAYMHAM TaKUX
DPOXEMEHX I3DAMEGTPOB, KA HAI'pDysKa Ha IOROTC, YUCAO 060pOTOB DOTO-
pa, pacxon GypoBOI'C DACTBODE Ha BXOome, HaHOOJ6e CHJIBHO BIRSHUMX
Ba JCJOBRA DASPYHOHMS IIODOLH M OUMCTRA 32008, TNOMCK BC30CHOBILAET-
cd. ,

Kpome Tor0, NMORCK ONTHMaibHOE HaIpYSKM HMPOM3BORHUTCA locke
pa3pymeHMs ¥ BHOANEHMA Hacajok nojora. OUeHKa aTolf CHTyalmu H3-
JIOXeHA B Hoppasmele [2.4.

B npouecce pasCypuBaHRA ONPENEVIGHHOT'O MHTepBalla CTBOJNE CKBa-—
KAEH, IIA KOTOPOTO 3anokeHo B PTK onTmMaibHOS COUOTaHWE DERUMHHX
IapaMeTpOB, MOTYT BCTPeTHTBRCA OTJORSHAS C Jydumef wuma xymme#l Oypm—
MOCTHI, JUIA KOTODHX YKA3aHHOe COUYeTaHWe IapamMeTpoB yxe He COyneT
OUTHMANbHHM. TaKHe CHTYaLMM YCJIOBHO HA3BAHH BCKDHTHMEM JoJiee MAT-
KAX ZAR OoJjiee TBEDPHHX OTJOKOHRMH U IOJKHH OLIEHMBATHCA OLEePaTOpPOM
IVl TOCAeIywmeTo NOHCKAa ONTUMANLbHOM HaTpysk:d Ha HOJOTO.

BekpuTne CoJige MATKEAX OTJIORCHMA XapaxkTepHsyeTcA HNOBHIIGHASM
MEXaHWYBCKOK CKODOCTHM NPOXOLKH (yMEHBIOHWEM BPeMEOHN BHOYDKYM RH-
TepBala MeKLy IByMA NONAYaMd) ¥, KaK IPaBWIO, NOBHIIGHAEM KpyTs—
Wero MOMEHTa Ha poTope. BCKpHTHMe Gojlee TBOPLHX OTJIORKSHME Xxapax-—
TEDH3YETCA CHUKCHMEM MEXAHMYECKOH CKOPOCTH IPOXOZKM (pOCTOM Bpe-
MeHM BHOYpKM) M IocJepybued cradwimsanyedl, a B HEKOTODHX CJyvasX
¥ yMeHBIIGHWEM KDyTAuEIo MOMEHTa Ha poTope. BCE& OCTanbHHe Napamer
PH He MHPOPMaTHBHH.

0 BerpHTHM COJie® TBEDHHX WM GoJiee MATKAX OTJOKeHME omepa-
Top RmHQOpMEDYeT OypoByl Opurany, Iocjie 4ero IIPOU3BOIATCA IIOMCK
onrTMalbHOl HArpy3KM Ha HOJOTO. BesMumMHa ONTHMANBHOR HATpDys3KH
Ha LOJIOTO peKoMeHnyerTca GypoBol Opurame A IaAbHeHmero OypeHud.

BCKpHTHE ' TBODIHX OTJOXCHME IpeICTanifgeT COC0R Gojee CJOXKHYWD
CHTyaILMi0, IIOCKOJBKY, BO-IIEPBHX, CYWECTBYeT OINACHOCTh CHyTaTh ee
C CHTyauue# u3Hoca IOJOTa 10 BOODYMEHHMI BBHAY UX CXORKSCTH, BO-
BTOPHX, M3HOC I0JI0Ta B TBEpEHX Ioponax MoxeT HacTyIATH DaHblle
OPOTHOBHOTO BpEMeHM HNoJGHeHMs. B 3Toik cBA3M OPE BCKPHTHR GoJiee
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TBODAHX OTJIOXGHHH, KpoMe IOMCKA ONTHMAAbHOX HATPY3KH, Tpedyercd
OLpeNeJieHKe KpATEpHeB IOFheMa HoJoTa — peficoBofi CKRODOCTE ¥ CTOE-
MOCTH MeTDa IDOXOTKH.

llonck OOTHMAABHOM HATPY3KHM HA NOJOTO MOKST IPOASBOMRTHCA
IBYMA COOCOGAMM: MOTONOM 3aTODMOXEGHHOr'O Baja JeCeIXH H C [IOMONBD
KDUTOpUA MHMHEMyMa BDeMeHH OypeHHA HHTepBala IPOXOIKA MEXNY IByMA
HOfaYaME RHCTPYMeHTA (KpuTepmil MAHMMyMa BpOMOHM BHOYDKH) Ipa CTy-
NeHYaToOM W3MEeHEHNM BOJMTIMHH NOKAYM .

MeTonOM SaTOPMOXSHHOTO Bajla JOCeIK¥ MOMCK ONTEMalbHOH! .Harpys-
KM OCYWeCTBIeTCA CYDRABIMKOM B CISINYLHEM NODAIKe: KONOHH& TDYO
OpRIOIHEMAETCA HAJ 3a00eM CKBaxMHH Ha I-2 M, 3aTeM ONycKaercsa
Ha saloifl, ¥ Ha IOJNOTO CO3LAGTCA MAKCHMAALHO BOBMOKHAA IYIA HAHHHX
ycJuoBuit HATPysKa, Ball JeCenK! 3aTOPMAXEBAGTCA X INPOMCXONAT BHOYD-
Ka HHTepBaja C yBeJWYeHHeM Beca HA KDOKe JO BOJMYHMHH, COOTBET-
cTBymmell BeCcy cBOGONAO BHCAWEH KOJOHHH.

OnepaTop B 2TO BpeMsa p
KOHTpOJHMpYyeT IO IuarpamMe g
M3MeHEHMe Beca Ha Kpioxe g
{Harpysku Ha 710J0TO).OmTH~
MaJbHO# Harpysxofi Ha moso- |25 |

50
[ 75 |

, Wt
0 2 4.8 840 2 14 % 48 20

TO CYMTAeTCA TAKad HATpys-
Ka, OpE KOTOpO# Temi H3Me-
HEHWA HATPY3KM BO BDPEMEHM
MaxcuMaipHul (T.e. MaxcE-  |{gp OCTAHOBKA
MalbHa MTHOBeHHAR CKODOCTH | | TIPBOBUPA
npoxonku). Ha mmarpamme Be-
ca 9Ta TOYKAa coorBercTByeT (150
TOUKe Ieperuda Ha KpmBo#
pasrpysk®. Ipoumecc HoMCka  [—
onTManbHOf HATPYSKM Ipn 200
TYpPOUHHOM GYDEHWE IDENCTaB- [gof
JeH Ha pu¥c. 65. Bypenue

wro npm Harpyske II-IZ2 7. 230 |
llepBad MONHTKA HATDY3HTH 25
7o mo I9 T npmseaa X |
ZIOJIOTO I D |
3%

Puc.65,Ilouck onTu- Saadt
MaJlbHO# HArpDy3K® Ha [0-
JOTO.

26-5033




ocTanoBke Typoolypa. Bropas HODHMTRA Harpy3aTh HojoTo Ro IS T He
Zaxa AspOfi TOURR NMeperECa HA KPHBOH pDASIDYSKR M TOABKO IpH Ha-
rpyske po I7 T 0J03HAURAACH TOYKA ONTAMAJLHOR HATDYSKE Ha HOJO~
T0 Wy = I3 r. lansneiliee GypeHHO HPONOMRANOCH IpM NaHHOK Ha-
IpyS®o.

B npomecce KORTPols 3a KpEBoft Beca oHepaTop ROAXeH 00eche—
YHTH TAKYO CKOPOCTH HNPOTAXKH NEarpamuHoR} JOETH, YPOOH JRHEA Das-
TPYSKR GuA8 HakIOHeHa HpmMepHo Ha 45° x mkaze, YTO NO3BOXAET
ONpeHEeNRTh TOUKY ORTEMANbHCE Harpy3km 60JXee TOWHO.

B BexOTODHX CJyd9afAX, KOTHa TOYKA Heperrda yxe OCHapy%eHa R
3a(WRCEPOBAEA, HO 00g3aTeAbHO NPOR3BOMETH NaibHeluyw BHOYDKY, O
YoM oneparop coolmaer CypoBofl Opuraie. OcoGeHHO aT0 KacaeTcd yo-
Jsiose#l Cypemma ¢ HEskolf MeXamMuyecKo¥ CKOPOCTHD IDOXOZKE, KOTLA
Bpemd BHOYDPER OYEHE BeJHMKO. [Ipi CKODOCTH HPOXOUKK MeHee I M/3
9TOT MOTOS HOUDHSMASH.

B yoaopmAX 9acTOre NePeCHaRBAREMA IOPOX NOMCK ORTEMAJibHOR Ha-
TPY3KH Jy4le NPOM3BOIMTH [0 KPHTODHD MHAMMyMa BPEMGHM BHOYDKE
{pmc. 66).

MsmeHoHR® BpoMeHN BHCYDKH IDR YCIOBHM y4yeTa M3HOca HOJOTA
CBHSTOALCTBYST OO MSMOROHHE TBODKOCTA HJIK MOMSHTOGMKOCTH IOPOX,
7.8, O NAPEXoxs H3 oxHo# HOpOIH B IPYTYy®.

HapcGosee 4acTO yBeJWYOHHME BPOMGHE BHOYDKA CBASAHC C Iepexo-
oM A3 IeCYAROT0 B IAMaMCTH] miacT. Budop pexuma OYyDeBHA B 2T0M
CAyYae OCYHeCTRI4eTCS NyTeM YMOHBEHNS HaTrDySKA Ha JONOTC. JMeHb-
DOl¥e BETPYSHR BOSMORIC ¢ NDHNOKBOMOM HojoTa zap sadoem r Ce3
HOTO,IIpATEM HepBu¥ BaprRaRT HamOoNce 3PPOKTERSH, OCAH HaCiONAeTCH

POBKO® YBOJWUSHWE BDPOMEHE BHOYp-~
t 5{0 KZ HIK OTCYTCTBHe BHOYDRM. Jia
3TOI'C CAGAyeT DPOM3BECTA HTPUNONHEM

JOROT& Haf 3ad0eM HA DAcCTOARHME

HE MeHee 2 M u noriegynuee Oype-—
1 HE® C HarpysKo# MeHsued Ha 2~5 T

NPeMIeCTBYNIOre SHAYGHKA, YMOHE-
NOHe HATPY3KE Ha [MOAOTO 083 Ipu-~

LY Y N VY

Pnc. €6. BeGop Wonp HO M-
HAMYMy BpeMOHN BHOYDKE ( Wp =
B0 =W, .. mm Aty < MYy ).

LA 01
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HONGOMA FOAOTA RAE 3800cM NPOBONAT HPY HOXOTOPOM YBOMMNSHO! Bpe-
MOAE BHOYDEE ¥ LDOMSBOIXTCA HYTOM 3aTOIMEIEARIMN fePeXKK %O MO-
MeHTa, KOTZA BaC KOJOHHH BO3pacTaeT HA BeARWMHY 2-5 T,

[pa pasdypueasy Goxee TBeDIHX HOPOJ HOHCK GATAMANBECH Ra-
TPYSKE MOZOT OCYHSCTBAATHCH KAK METOXOM SETOPMOXSREOTO Baja Xe-
Gegxxd, TAR ¥ B "HOJNyyRepHOM" pexmie. "loJyymapHER" Dexmam Samin-—
4aeTCA B IMKAWYSCKOM, CTYOOHYATOM YBGAWYORRHM C OHpenexeoBmok no-
Taveft HGT'DYSKE Ea IOJNIOTO KO OCTAHOBKM 3aC0RHOrO IBHIaTeld M NO-
Clerypu@M OPANONBSMOM ROJAOTA HAZ 3a008M ZAA 3amycka saCoRHOIO
IBEratend. Taxoff pemmM JypeHMsa COCTONT M3 HOBTODAOIMX:A IMKAOB
IO Tex Nop, mOKA He GymeT pasGypeR TEBeDIHA IpomXac™. . CPRESTeXH-
CTBOM Y6I0 SBHTCHA PESKOe yMOHbHOHKe BDOMGHH BHOYDKH OPE MOIBLHMX
BAT'Py3KaX.

{lpn momcke OUTHMANLHOY HATDYSKW CJELYET YUMTHBATH H3HOC HO-
J0Ta, [py H3HOCS OHODH NOJOT& He DEKCMOHIYeTCH HPOM3BONATE yBe-
JHYeHAS HONAuM, TAK KAK 5T0 MOxeT IDHBECTH K DOSKOMY yHMOHHEOHWD
BPEeMOHH DPAGOTH ONODH JOJOTA.

Ecnw BeawuWHA DEKOMERHOBAHEHOR 0mSpaTOpPOM ONTHMAIERHON HaIpys—
K# Ha IOJOTO BHXOZHT 3a NPeleJH IRaNa30Ha HarpysoK, SajaH=s0oro B
PTK nis mAHHOTO MHTEpBaJla NPOXONKM, CROHYATEJIBHOE DOMeHES O BeJH~—
uiHe HAUPy3Ky OpHMHMMaeTCs OypoBofi Gpuranod.

Tipr TypOmHdOM OypeHuH, HOCKOJABKY CKOPOCTDH BpaWeBAA NOJOTA
ecTh {yHKUWA HATpysKd, IISPEUACNSHHHMA CIOCOOAMH OIPeNSAseTCA Oll-
TEMaJEHOE COYeTAHMS HApaMeTpOB HaI'py3Kd —~ CKOPOCTEH BpPAUIGHAS X
HEeT HAOCXOIEMOCTH CUEIMaJbHOTO LORCKA ONTHMAJIBLHOTO YHCJa 0C0pOTOB.

lIpst poTopHOUM GypeRHM MOKHO COBMECTATH HOACK ONTHMANBHOA Ha-
TPYySK# C TOMCKOM ONTHMANBHHX 06OpoTOB. JJiA »7TCro pasCypaABaHHE HH~
TepBaJla IPH 3&TODMOKSHHOM Baje JieGeIKd IIPOM3BOJATCH HECKOJBKO Das
C pas/MIHHM IHCHAOM 060poTOoB poTopa. IIpy 5TOM COTHMALLHHM YACIOM
060poToB OyneT Takoe, HPY KOTOPOM JIMHWS pasrpy3r (ocoGeHHe HMH~
Teppall Ieperméa) CymeT HamdoJee mOJOro#, T.e. BpeMd OypeHUA MA—
HEMAZbENM. ECAM HeT SBHOTO OTJNUAA BO BDEMEHH, TO CIERYyeT Homgep-
RUBATh TAKOe UNCJHO OGOPOTOB, HPH KOTOPOM ONTUMANBHAA HAT'DY3KA
HamMeHbllad, 4 IpPAM ¥X DABeHCTBE ~ MUHMMAJBHOS WACJIO OGOPOTOB.

lisHOC BOOpPYXeHUA HOJOTA

HBHOC BOODYROHMA HOJNOTA 3aKINYASTCA B JACTHUHOM MJA ITOJHOM
PAspYmOHAR [OPOZOPa3pYNAIAX BJEMEHTOB NOJOTA. ¥ (pesepoBaHHEX

199



ZOJOT M3HOC BOODYREOHMA IPOABIASTCA B YMOHBUEHRR BHCOTH (mcTHpa-
HER) W MSMOHOHEM KOHQMI'YpDAIlM 3y08, Yy 3YOKOBHX JOJOT ~ B YaCTHY-
HOM CKOJ® 7 DHUANEHAM 3yOKOB M3 Teja mapomss. lpomomxaTs Gypeume
CRABHO MBHOWMEHHEM JOJOTOM SKOHOMHYOCKH HeEIeNeCco00pasHo, IO3TOMY
CHTyauRd "R3HOC BOOPYXOHEA NOXOTA" CJAYMAT ONEparopy OCHOBAHUEM
IJA BHRAYH DOKOMEENAIAN HA HONLeM M CMOHY I0oJ0Ta.

Ilas onpejiesieHEs MOMEHTa HOXbEMA NOJOTA IIPH X3HOCE BOODYyEe-
HHA CHyXAT chelyDmp@e KDHTSDHR: A3HOC BOODYREREA IONOTA, ONpene-—
JieHHHY BHSYaJbHHM ROHTDOJIOM 33 H3MEHOHWOM NADaMeTPOB; NDOrHO3HAS
IpOXOJKa Ha IOJOTO; IPOrHO3HOe BpeMd NOJCNEHMH; MaKcHMyM pefico-
Bo#t CKOpPOCTH; MEHAMyM CTOMMOCTH MeTDa HDOXOZKH.

HMsHOC BOODYXEHHA HOJOT& IpW BE3YaAbHOM KOHTDOJI® 38 HBMEHOHH-—
eM IapaMeTpoB XADAKTEPA3YeTCA 3SHATMTEIBHHM HOCTOAHHHM NaNEHHEM
MeXaHwgecKolt CKODOCTH NMpOXOnKE (yBeaMveHEeM BPEOMeHM BHOYDKM) HpH
CTaCHIBHOCTH BCOX OCTaJBbHHX NapaMerpoB.

BesmywHa MPOIHOSHOM MPOXONKM HA IOVIOTO B BpPEMA IOJNGIEHAR
TaHHHM IOJIOTOM JANTCA B POXEMHO-TEXHOJOTMUYECKO# Rapre.

Pacuer peficoBo#t CKOPOCTH e H CTORMOCTH MeTpa mpoxomkm C
omepartop HauAHAeT MpE CASXYOUMX CUTYaIMAX: BCKDHTUA Cojee TBEp-
IHX oTJoxoHmit; nocruzenuy 50% OpPOTHOBHOR NPOXOMRM Ha NONOTO; H3—
HOC@ BOOPYREHHMA JNOJIOTA, ONPENeNIOMOM BU3YANbHHM KOHTDOJEM 33 K3-
MSHEeHMEM IIapaMeTpOB.

Pacuer npomssommTcs mo gopmyse

ha,

Wz — (51)
P™ tg+ ano ’
tg + 4 +C
Ca g eno)Ce+Ca (52)
hy,
mme tg - TeKymee BpeMi MOXAHYECKOTO OypeHAs ¢ Hauala HONCie-~
HAA, U}
t. - Bpems chycKO-IOXLOMHO Omepauud A [AHHOTO JoJoTa, T;

Cy = CTOMMOCTH Yaca padoTu Oyposoi yc'raaoa;cn, pyo/u;

Cn - CTOHMOCTH HOJIOT&, DYyO.

BequuHa tcno ONpeNeNiAeT A KaKk cymMMa (AKTMYEeCKOTD BpPEMeHH
CIyCKa LAHHOTO IOROTA C y4YOTOM HOLTOTOBHETENHHO-3aKJIOUMTEIbHHX
pacoT K CHyCKy ¥ HOpMATHBHOIO BpPEeMeHM HOIbeMa Ha JlaHHOM IulyOmHe.
JlaHHH® HOPMATMBHOTO BpeMeHM HIOILeMa MHCTPYMEHTa, CTOAMOCTH daca
pacoTh OypoBo#t ycTQHOBKM M CTOMMOCTH LOJIOTA Oleparop IoiydaeT y
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OypoOBOTO MACTOpA WAR TEXHOJOTHYeCKEX cayxd YEP.

B mpouecce KOHTDOMSA 38 W3HOCOM BOODYXORHA JOJIOTa 38LOJBAET-
o KapTOYRA OTpadoTKR noXora (puc. 67). Buumcinesie SHATGHRT Wp
¥ C HAHOCATCA Ha TpadMr B Qyuipau BpemeHM. [I@pHOIHIHOCTH BHYMC~
Jenuft ~ I pas 3a 30-40 MEH 5o Tex IOp, NOKa He OYAST ROCTHATHYTO
75% OpOrHO3HOZ NPOXOZKM HA HOAOTO. [IOCH® BTOrO NEPEOIHIHOCTE CO=
xpamaerca X0 I5-20 muH. SHAUMTENBHOE NALOHMe CKODOCTH IDOXOJME
(Ha rpafEKe 5TO BHDA3HTCA B BHIONAXHBAHMR KDHEBHX) TaKse Tpedyer

KAPTOYKA OTPABOTEM JIOZOTA

yEp _ Ydmucroe Joxcnenre % __ 2L

nouags _Y3808W Harepman Oypenms 1300-1352

Cxpaxuna ¥ __390 Bpema CIIO 44

Cooco6 Gyperma 34/0¥p CroxmocTs vaca pacoTHIZ0 pYE/y
LOIOTO
Cror~ |[Ipoxonxa, M |Bpema Oype HzHoC

Trnopasmep |yoen 4 0o KOLY
D¥C, (UDOTH.!(aKT, |IDOLH. N

I190,5 C3-I'B | 100 S0 52 6 6,7 | B3I

lprumHa mombeMa mojoTa _JOCTHAXEHNS Ypmax ¥ Cmin

3 gss
£l N
l5 n 1 —
\\
H4 3 AN -
AN j 3
32 “~~ c -] ”
3 N
35 40 45 50 5, oy
Ta 14.08,86 Oneparo
T patop {IOAMHACH)

Puc. 67. IlpuMep 3aNOAHEHUA KAPTOYKW OTPaCOTKA IONOT.
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COKDOmOHEs HePROENSHOCTH BMUNCHOHAE HOSABRCHMO OT DAGHMIH MOXIY
nporsosHoft ¥ daxTEvecxofi upoxouKo#. HOCTHRGHMS HKCTDEMANBHEX
sHeueHE! KpHBHX Wpmay ¥ Cpin TOBODET O HEHRAeCOOCDA3HOCTH HpO-
HOXRGHEA CypeHWs NAHHHM HOAOTOM. [UiA OTAMYMSI HCTHHHHX SKCTDEMy-
MOB OT JOXHHX HOOOXOIMMO JOSZMTBCH, WTO NOCKE JOCTHXOHHT Wpmay
HEeT CTAGANBHOE CHHESHHE, & HOCHe NOCTHEGHAA Cwmip — HOBHIOHHS.
Ecay xpETepHM ¥pmax ¥ Cmiyn HOCTATAKT CBOMX 3KCTDPOMANBHNX 3HETE~
HM¥ B pasHoe Bpemd, TO ODHOHTHPOBATHCA CJEAyeT Ha TOT Kpmrepal,
KOTOpHE HacTymaeT HO3%Ee. TakM oOpa3OM, JOCTHESHME SKCTDOMAALHHX
SHAYOHEE Wpmay ¥ Cwnip SBIHETCA OCHOBAHWEM I BHUAW DEKOMEHIA-
e GypoBo# OpHTane Ha HONBeM W CMeHy XoJoTa.

HeoGXonEMO OTMETHTH, YTO B HEKOTODHX CAyUaaX HKCTPeMyMH Ha~
CTYNANT WY SHAYMTENBHO paHblie, BAM 3HAYMTONBHC NO3KE (HM3MIECKO-
TO E3HOCA joJota., PaHHee NOJIYTSHHe HKCTPEMANBHNX 3HAYSHME Wpmax
¥ Cyain MOXET HAOHOIATHCA NpPY BHCOKKX CKOPOCTAX NpPOXOIKHM M HesHa-
TATOMBHHX (WM BaHWESHHHX) 3aTparTax speMesy Ha CTO0. Hosjgnee Ha-—
CTYIVIOHAE PKCTDEMyMOB CBASAHO, KAK NPABANO, ¢ GOJBIMME IJyOMHA-
MH, SHAYATERHHM BpemeHsM ClI0 B HM3KHME CKOPOCTAME {(DOXOHKE. B
OepBOM CJyYae MOKeT OHTh HOKHATO HeNOM3HOMOHHOe AOJIOTG, BO BTO~
POM ~ QONOTO HpaKTHYeCK: "Jscoe",

YPo0H yOTPAHHMTH IEDEUUCJCHHHE  HeXeNaTeVIbHHE CHTYAIMH, MOX-

HO HCHOJIb30BATH XAK JONOJHATEJBHHA KpuTepuil CTeNeHE M3HOCA BOOPY~
xeHUs monova (HampmMep, B3 mo xoxy). Torma B mepsoM cJjyuae HONO-
70 ZIepEUTCA Ha 3a00€ ellls HOKOTOpOe BPEMA HOCJe NOCTHUKSHUA IKC—
TPEMyMOB, NOCTATOYHOE JJIA TOTO, YTOGH M3HOC JOCTHI' XeJaemoil Be-
JIEYRHN, & BO BTOPOM - OHO IOIHNMAOTCA yXe HDK BHIOJARABAHAY KDPH-
BHX XO IOCTHXORHA DKCTPOMyMOB. B JdoM ciyyae Bpemd "nepemepmuu"
WM "HeZONEePAKR" HONOTA MORET OHTH ONPENEJIeHO TOJBKO OIHTHHM IIy-
TeM - Nocle Hadopa HOCTATOYHOTO OCHEMA CTATHCTHUYSCKAX NAHHHX,
KpoMe TOrO, HOCKOZBKY C ROCTHT&ET CBOSTO MAHAMYMA, K&K IIPABAUJIOC,
HECKOJIBKO [O3Ke, 9Y6M Wp MAKCHMyMa, TO IDM JT'pose NONbeMa HemOHS-
HOMORHOI'O MOJIOTA CHGNyeT ODHOHTFPOBATHCA MMEHHO Ha Hero, Torna
AKX BO BTOPOM CJlydae Jywime pesyibTATH NaeT HCHOJb30BAHME MAx-
cEMyma peficoBolt cKODPOCTH.

Visgoc omopH IoaoTa

U3HOC OHOPH HOJIOTE 3QKLOYAETCHA B M3HOCE WM DA3pPyNOHAR 3J6-
MOHTOB IONIMIHWKA ONOPH WIH YIIOTHATENHHOTO KOJBLA MaCIOHATION-
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HOHHMX omop. Ms-3a M3HOCA ONOpH IOXK BO3HelCTBHGM HAIDYSKE MOXeT
NpOM3OH#TH BAKAMHKS NONMANHMKA, B PE3yAbTATe YeI'¢ RPEeKpamAeTes
NDepeXaTHBAHKe MADONKE HA 3300e. ECAE 3axkANRKA DONIAMEEKS ONOPH
HOCHT KpaThoppemenHull Xapawtep, & 3aTeM Bpamenue LADOLKA BOCCTa-
HaBANBEOTCH, TO MOMGHT ODOKDANGHEA BDAHSHWS HASHBASTCA HOKKIHH-
Xo# mosoTs (mWHR mapomkH). Ec/iM Re BpalleHMe He BOCCTAHARIMBASTCH
Jaze Nocyie CHATEA HATDPy2KE, TO HMMSST MEeCTC 3aKIMEKE JoNO0Ta.lant--
Helimee OypeHMe BAKNMHOHHHM NONOTOM MOXET IDHBRCTH K Da3PYHOHMD
BJIGMEHTOB KOHCTPYRUAZ HoJoTa H OCTABISHHD BX Ha 3adoe. .

HONKAMEKH JOJIOTA XAPAKTEPHSYDTCH SHNUHAYHHMA BHCOKOAMILIMTY I~
HHME KOJSCAHMAMA KPyTAmeIr0 MOMeHTa, OCOpOTOB DOTOpa ¥ OTCyTCTBH-
eM BHOYDKM HA KDPABHX Beca MHCTDYMOHTA, COOTBOTCTBYNUMME MOMOHTY
TOPMORGHMA WAPOWEM. SarNMHKR HADOHKE XapakTepusyeTCs MHOI'OKpaT-
HHME DORNIMHKAME C HOCKOJLRO CHEmeHROH amumrynof koseCammi. 3a-
KIAEKA [OJOTa, 3HAYUTOABENY M3HOC OIOPH JOJoTa C BHOAKEHHEM Sie-
MBHTOB OHOpH Ha 3alolf, a Tax®e LOLCAzarue Ha 3aldot 0OAOMKOB TBED-
JOCILIGBHOT'O BOODYXEHUs XADAKTODRIYSTCH HONDODHBHHME HONKJMHKAMA;
KpHBas MOMSHTS IIPH 3TOM NpHOCpeTaeT BMX IANoodpasHoff pasmasaHHoR
KpEBOH ¢ aMmumTYRo# KoseCaHR# HOCKOMBHO MeHbmEH, YoM IDH eI HMd-
HHX IOmKTMHKAX. Tako# ®e BN MMEeT KpMBaA MOMEeHTa NPHR HODANAHER
Ha 3a0of MOCTOPOHHMX METALAWYSCKEX IPEIMETOB.

[pr roanieHAK NONKIMHOK ONEpaTop Ipenyipexnaer 06 9ToM Oy-
DOBYD CpHTany, MHCTDYMEHT OTpHBaeTCH OT 3a004 C BpamEHHeM, 3aTeM
CHOB& OpononxaeTcs Oypeswe, Ecuw He CHIO 3aTARKE IDK OTpHBE OT
33008 ¥ HE XOJO0CTOM XOIy HONWAMEKR OTCYTCTBYNT, & IPH HOCJERyD—
neit HATPY3Ke HA XOJOTO HOABAANTCE BHOBb, TO 9TO ONHOSHAYHO I'OBO-
PUT 00 M3HOCE OLOPH JoJOTA. B 2TOM CAydYas HEOOXOIHMO YUMTHBATH
Bpems npeCHBauiA INOKOT& Ha 3a00e X M3MEHEHWe CKOPOCTE IPOXOZKH.
HeomHoxparTnue IONUILHKA, CHRXCHWe CKOPOCTH HDOXONKH M IPYCAREe-—
HMe BPeMBHM padsOTH LAHHHM JNOJIOTOM K HPOTHOBHOMY BpEMEHH Ioacre-—
HEa (COr7acHO JAHEHM DEREMHO-TEXHOJNOTHUYSCKON KapTH) CAYEaT 060C-
HOBQHWEM LAA IOHBEMA NOJOTa C IeJbl 3aMeHH.ECaM xe HDONRAMHKA HpH~
ofperanTt HelpepHBHHE XxapaxTep, TO Taxkasg CATYaUHs ABIAeTCA aBapaii-
HOo# ¥ TpelyeT HeMeIJGHHOTO NOTheMa LOJI0Ta HEe3aBACHMO OT BDEMEeHH
ero npeCHBaHWA Ha 3adoe.

PaccMOTpEM CHUTyalMM M3HOCA ONOPH JOJOTA.

HopximHxy HOSBAJUACH HA KPUBOH KpyTAmEI'o MOMeHTa Ha poTope
(puc. 68). Ipm OTpHBE OT 3a60A K XOJOCTOM BpANOHHY IONKIMHOK EeT,
a nocue npomosseHns OypeHms BHOBE NOABJANTCA HSCONBIME HONKJIMAKE,
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Puc. 68. Illpumep MBHOCA OIODH

W, T Mp, ver.ep. zoJoTa.

120 100 40

39,5 3aTeM KpMB&d MOMeRTa IpHHMMaeT
maioo6pasHuit BUL, XapaKTepHui
atwen IViA BAKAMHEHHOTO movoTa. [lo pe-
KOMeHAALAK oNlepaTopa OypoBad Oph-
raza Havala NOXbeM MHCTDYMeHTa,
L ¥ momHATOr'0 NoJ0TA CHAM 3aKAKHE-

BUPCHH
' HH BCE TPHW WADOMKH.

B,

losBNeHne NOIKIMHOK ¥ HC-

e B
" m YeBHOBOHME MX HOpY OTpHBE [OJ0Ta
oT 3a00A4 ONHO3HEYHO TOBOPRIM 00
m3Hoce onop (puc. 69). Ho pexo-
] MeHIaUMA Ha HoumreM He OWia BH-
nojHeHa Gyposoft opurano#, Gype-
HHE IPOLOIEAJIOCH IO YKABAHMD
Lﬂ_ cwane MacTepa. MeHee wem uepes MeTp

=
% Mp ,ycnes.
IPOXOLKM KDHBasgd MOMEHTA ykaszala |1
HA paspymesme JoJoTa ¥ Oypenxe =
METAAA
1o MeTanly. Bce TpH mapoumE Xo- HA SABOE
JioTa OHIM OCTamJieHH Ha 3adoe. PANPYBERNE AONOTA

Ecam Ou pexoMmeHnal@y omepaTopa
OHJIZ CBOEBPEMEHHO BHUOJHEHH,TO
MOZHO OwiO OH m30exaTh aBapuii-  [og3)
HHX padoT MO M3BJSYEHHW C 33004 PEXOMEENeTER
BJIeMeHTOB JoJoTa. nopbeM
Hocne mOXBEMA KARIOTO HO-
JoTa OInepaTop OIpelelaeT BH3Y-
allbHO 6T0 M3ROC M (uKcmpyeT
KOX HM3HOCa JojoTa (IO MeTomMke
BHYYBT) B KapTouke OTPaACOTHH. 3931

XOAOCTO®
BPAUIRHNHE

NOAKARHKA

Puc. 69. llpmmep aBapmitho-
‘TO H3HOCA ONODH JOJOTa.
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OneHka M8HOCZ HE [POM3BOLMTCA B CAyYasX, KOTHa ero HONHOM
GWa BH3B&H He M3HOCOM, a APyro# TexsHoaorudecKoH HeOGXOMHMOCTHD.

OcoGeHHOCTH ONTHMAXbHOR OTPACOTRM IOJIOT
Opa CypeHAR 3aCOiHHMA IBATATEJLIMH

3amauy ONTHMAABHOK OTPACOTKR NOJNOT UPK CYypeHEM 3aCONHHME
JIBATQTENAMA OCTANTCS TAKMMH XS, YTO K IpRM DPOTODHOM GypeHMR: Oipe-
IeJleHne ONTHMAJBHOHE HAIDY3KM H& IOJOTO ¥ BPEeMeHRA ero Inonbema.llps
OypeH#E 33COiHHM IBATaTeJeM BOJIMUMHS INOHMYCTUMOK OCEBOM Harpy3KM
DEerJIaMeHTHPYETCA B KaKIOM KOHKDATHOM CJyuYS8e [PUeMKCTOCTHH HAHHO-
TO ABHETATeds, T.6. ST0 CIHOCOCHOCTHY BOCHDHHHMATH HATDYSKy, He
OCTaHaBJMBad BPANOHHe.

HapGoupilyn CHOXHOCTH HpY IIDOBOIOHEYK OTPACOTKE HONOT BH3HBA-—
eT ONpeneJicHKe K3HOCA ONOP IJIOTA, OCOGEHHO UpR OTCYTCTBHA Bpa—
LEeH®s POTOPOM, ¥ TypOoCypoB, & TaK®e y BHHTOBHX 3aCOHHNX IBHT'a—
Tesel cymeCcTBYeT 3aBMCHMOCTH Iepelana NaBleHMA Ha IBEIaTrese OF
MOMeHTa, CO31aBaeMOr0 Ha Baly IBHTaTeld, T.e. OT MOMBHTa Ha JoJo-
Te. 3 cBow Ouepenb, NEPEIAal ISBICHHA Ha NBATaTese ABIASTCA cocTaB-
HOt 4acTalo olWero IaBJeHMs HA BXOJ® B CKBAKHHY, DEIHUCTDUPYOMOLO
crammei I'TH.

AHaJMBHMPYA TEOPETUUYSCKME XAPAKTEePHCTMKA TYpGOOypoB ¢ OCHYHOM
quuuel nasneHms (ruma TCU, TCU-TH) ¥ ¢ nojanmel JuHMel KaBieHWS
(runa A7H, A7TT), smmam (puc. 70), uro nepeman nasleHus AP Ha
Typoodype TCUl (xpuBas I) OueHb MaNO 3aBACHT OT BEJHUHHH Bpaman-
mero MoMenTa M. Ho Ipw BeauuyHe MOMeHTa, COOTBETCTBYWLEIO TODPMO-
ReHEL BaJa (TOPMOBHOM MOMEHTe), BOSHHKAUEM DM HNOAKIMHKE U 3a-
KIMHKE TOJ0Ta, HalapIaeTcAd HeOOJBliOe CHAXOHHME NaBleHMs. JTOT CJy-
uyalit HauooJsee TPYUeH LA ORHO3HAUHOK OLIGHKM MOMEHTAa NONKIMHOK, IO-
CKOJIBKY pa3HMIla B IABJICHAA pa-—
do4yero ¥ TOPMO3HOTO DEXUMOB M !
cocTapideT HeCOJbIyD BeJHYRHY,
KoTopas MOXeT OHWTh He OTMeYe-
Ha Ha (OHe KoJleCaHREi IaBJEHUA.

z
g
Prc. 70. PaGowas xapakTe- §
pucTHKa TypOoO0ypoB ¢ OCHUHOIM &
(kpuBas I),c nanawue# (kpE—

Bag 2) JuameR maBjeHEA.




Juis TypGodypoB ¢ Najanumed JMBMeR KaBJeHuA (xpuBasi 2) NOZKIMHKY
JoJioTa CYLyT XapakTepH30BaThCA HNOBOJBHO 3HAYATENBHHM IazeHueM
TaBiesnd. Ha OpaxTHKe 5TO IajeHMe MOoxeT JocTurarh I,5-2,0 Mia,

| Pax, Mo

v,

-

2240}

]E;H JE IR

WK »T

2 ﬂmig% 2 30 40
— NOALEM

f N—

TOAKAUHKR

Puc. 7I. llpeMep u3HOCS OLO-
PH TOJNOTA NPY MCIOJIH30BAHMM Typ—
GoSypa A?ITU (mo 9,E.Jyxpanosy).

PaccMOTDUM CHTYAIMB
(prc. 7I) DONKJMHOK OIOPH HOJIO-
78, OUKCUDYOMHX DE3KUM, KpPaTKO-
BPEMEHEHM CHEXGHASM IABJIOHUK HA
Bxone. Ilo xpuBoit Beca Ha KpwKe
OTMEYaeTCH OTCYTCTBHE BHOYDKM
K OTDHB XOJOTA 0T 3a00A ¢ LeJBH
3anycka Typoodypa. HeommorpaT-
HHe TOINKJMHKA M HOCJelnyouas 3a-
KIMHK& [0JI0Ta, BHpA3WUBUAACA B
HEIPePHBHHX KOJECARWAX NaBJSHMA,
TOCAYRMAM CUI'HAJOM K NOINLeMy JIO-
Jora. Hocae momhbema Cwia Iox-
TBeHIeHa 3aKJMHKA OFHOH mapouxy

THonxJumHKE fosoTa Ipw Oype-
HUM BUHTOBHM 3aC0fHRM IBHI&TeJNEM
2T IPOTHBONOJIOMHYI KAPTHHY:
MOMEHT OCTAHOBKH IBUI'ATENT Xa-

DPaKTepU3yeTCA IOBOJBHO 3HAYMTEJBHHM POCTOM HaBiehus {(puc. 72),
TAX HAK Pa3BHALlA B IGBJIGHAAX pacoyero M TOPMO3HOI'0 DPEXUMOB BOCHMA
ouyramas (o 2-3 Mia).
ChaTyammsa OIpelesloHus M3HOCA ONOPH JHOJOTA N0 NOABIEHWN 3HAYA-
TONLHHX yBesMucHME JaBJeHHWS Ha BXOje lIpeicTasieHa Ha pAECc. 73. B
JAHHOM CJyyae DK HEONHOKPATHHX NOLKIMBKAX BPeMd DOCTa NaBJeHNA
IOBOJIBHO 3HAYMTENLHO, YTO CBABAHO C NPONOCJKATEIBHOCTER IIEpexona

Mbp

TOPMOJHOR PEXUM

po R
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3]

o7 pacdoderc K TOPMO3HOMY pe-

HUAMY «
Acnosb30BaHNE B Ka4e-

TpOoCypOB Takke II03BoJiAET B
oporecce CypeHUs ONpenesdTh

Puc. 72. Padouas xapak~
TEPUCTUKA BUHTOBOTO 3aC0#HO~
T0 IBAIaTeNA.

cTRe 3gbofinHx mpmraTenel siaex-



Puc. 73. lipamep us~ =
HOCA ONOPH rovioTa Ip’ = o>
HCTHOJB30BAHUY EXHTOBOTO é & W, T Py, Mlla
3860HOrO IBUTATENA D | ea| 1520 2530 35 [epip PSP
LI-I95 (o 3.E.Jyxeaxo- 2036 - XEME
By). ;- TOADEM

2034 | 4"
(550 TIOAKAMHKH

MOMEHTH TOLKIRKOK X 38— o
KIMHOK noJoTa, eCH¥ pe- T
TUCTPUDOBATE BeJMUMHY
TOKa, NIOTPeOIeMoTo 2032 /1528 TOAXAHMKA
SJASKTPOSYPOM . IOCKONBRY 3
POCT MOMEHTa Ha aJjeKrpo- {2030
Oype HIDUBOIUT X POCTy 3

noTpedngemofl MOWHOCTH,

To [0 yBeJWYeHHK IOTpe(VIZeMOI'0 TOK3 MOXHO CYIMTEH O HajWuay mox-
KIMHKA ¥ 3aKIMHKK. [pm 9TOM cJenyeT NOMHMTH, 9TO OHM, KaK IIpaBh-
Jo, He NDMBOJAT K OCTAHOBKE 3JeKTpoSypa, kak 370 HACHONAETCH LDH
Sypern  TypOoCypaMy WM BMHTOBHM 32COUHEM IBI'ATENSM.

I12.6. Uerpure 208 AS[I m ongHKa WIACTOBHX/MOPOBHX NamjeHni

3azavya onpeneneHMs npnOuuweHMd K 3one ABII u mMoMeHTa BxoOxle-
HUA B Hee peuaeTcs, IVIaBHHM o06pasoM, B DaMrax 3afauy npelynpexie-
HuA BHOPOCCEB IL1acToBOI0 {UUOMIa. 581844 OLEHKH BEMHYMHH IL1aCTOBHX
I@BACHME pewasTcs ¢ UeJbD ONpeNeJeHAA ¥ NOILLeDKAHMA TaKOd 10T~
HocTk OypoBOTO pacTBopa, KOTopad odecleuMBaja OH GesaBapuilHyn, ©
onHOf CTODOHH, I Hau6oNee SKOHOMUYHYN, C Ipyroif CTOpOHH, NpOBOI~
Ky ckBaxuHu. Hapbonee ocTPO BTa 3anada CTONMT HpY OYDEHMH MAJOM3Y-
YehHOTO paspesa ¢ ABIE, DOCKONBKY XapakTep U3MEHCHEA BCEX NaBje-
quit (TopHOTO, IUIACTOBOTO, THMIPOPASPHBA) B TAKMX DaspesaX MOXeT
OHTH HEORMIAHHHM, TIOBTOMY TPYLHO IpPOTHO3MpyeMHM. Kpome TOTO,BCE
o7 JNasneHus B 3oHax AJN okas3nBanTCA BechMa CAUSKAMK IPYT LDYTY,
YT0 OCOGSHHO YCJOKHAET IPOBOJKY CKBaXHUH,

Iuxe M3JOxKeHH WMeTOLH KOCBEHHOI'Q OIpeno/ieHUA B&JIMYAHH IL1actTo~-
BHX J IOPOBHX NamneAunid B soHax Al no napameTpam Oyperus. Ta-
XUe MeTONH JIf palioHoB, THe 30HH ASI y%e HOCTATOYHO H3YYEHH X
(IPOBOIIKA CKBARMH B HUX He IIDBACTAaBJReT TpynHocreit, He japT HOBOM
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BEQODMAITNK, IOSTOMY LUDHMEHATDH HX TaM HeneAecooGpasHo. Ecaxt xe Be-
ZOTCA NOHCKOBO® OypeHMe WAM HAAALHWE aTall DASBOAOYHOro SYDeHRHd,
FOTU'Za HMONTCH JANMND OIMHHYHNO HMCIHTAHMSA B HeAOCTATOYHO HAHHHX O
NAACTOBOM NABIGHEH, TO 9TH MSTOAH IPEMEHATE HBOCXOIMMO.

OpusHARY NpECAMRSHAA ¥ BXOXKOHAS B 30Ky ABIN

Ecux souux ABIJ, COTNACHO NPOTHO3RHM AAHHHM, BCTPEYapTCA B
MOHOTOHHOM IVIEHHCTOM Daspese, TO BCKDHTHD KOANSKTOPOB C aHOMAIb—
HO~BHCOKMM IARCTOBHM NABAGHMSM HpPOANECTBYOT BCKPHTHS MOHOTOHHOHN
TOMEE I'AHMH C AHOMAXBRO-BHCOKWM DOpOBuM nasdenueM AHIol, T.e¢. Ie-
pexozHoll 30Hk. BePXHNS I'DAHERY NepeXoxHol 308N COCTABAART HEpe-
JIMOTHOHEH® NOPOXH, KOTODH® HPeACTaBASNT coGoit Oappep HaBASHES.

30HA AHOMAJNBHO-BHCOREX HAAGCTOBHX NABIOHWE, He MMEDmas Hex
000off 30HH AHOMANbHO-~BHCOKMX NOPOBHX JapJoHm#t, OnBaeT, kak HpaBd-
X0, OPEyPOYGHS K OUPONSAGHHOMY XATOXOIO-CTPATArPafHYSCKOMY KOM-—
HAGKCY. B 9TOM CHYYA® NEPSXOAHAA 30HA NDAKTHYECKH OTCYTCTBYyeT HIN
EMOOT MOXYD MOEHOCTH,A HOX 6aphepoM NaBsueHMs CPasy pacumoaaraercd
soHa ABION,

Taxmm o0pasoM, TAaBHuME gaxropamy 30H ABIJ ® ABMoJl, mo xorto-
DHM BOSMOREH HX HDOI'HOS, ABAANTCA:

- HANmY®e NOKPHBARMEX IAOTHHX, MAIONPOHALAOMHX HOPOX - Oapk—
epa JARESRNA ;

- HOAWIMe HePeXOonEofi S0HH, HPONCTABAGHHOR HefOYNACTHOHHMMM,
BHCOKONODHCTHME, Heycroiumpumm, QANEACHACHNSHHHME TOPOHAMA O
ABlIo J[;

~ BaXETMO BHCOKONpPOHHUAEMOT'0 Luacra-Komrexropa nox ABII.

BexpuTRe Iuacra-KodiexTopa Hox ABIJ Ges nmpenpapHTeAnHOd TeX-
HEKO-TOXHONOTHYOCKOR NOITOTOBRM COSAReT yrpoly &sapuit ¥ ocaoxue-
ER BOROTHP KO caMolt ONaCHOE M8 HEX - OTKPHTOIO QOHTEERPOBAHEA.
Borpurmo nepexonHo# 30HK He TPO3MT BHGDOCOM B CEASHM ¢ HEBKOX mpo-
HNIA@MOCTLD HOPOX, HO NOCKOABLKY (GEOHL HAXORZETCS B He# NOX AHOMAIE-
HHM JIARAQHMEM, BOBHHR2OT ONACHOOTH OChme#, o00BaNOB, BHTOKAHEA H
BHOYUMBAHEA NOPOX B CTBOA CRBAKEHH.

Bagava ONPeNieNIOHRA MOMRHTA OpECARXeHES K 30He ABIJ[ pemaercs
¢ momompn Tadl. 28, B KOTOPO# HpeACTABNOHH HAaMOONEE XADARTODHHE
UPHSHAKE BCEDHTHS Oapsepa mapleRmd, NepexoXHOR soHH M soHEN ABII.
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Tacduma 28
lpxsHARE NPROAMKOHNA X BXOXEeHNA B SoMy ABIH

Berpunaemuft paspes

XapakTepaue OpHSHAKY Bapsep | Mepexon-|Soma

EaBAGHAS | Had 3oHa | ABIN
I'panment TeMnepaTypH pacTsopa

Ha BHXONO - + +
CKOpOCTh IPOXOJRE - + +
IIpn3HaKke HeyCTORUMBOCTE GTBOAA

CHBAXHHH - + 0
YpoBeHs PacTBODa B SMKEOCTX,

CRODOCTH NOTORA Ha BHXOKE 0 o(+) |+
IOTHOCTH pACTBODA HA BHXOME 0 0i~) | -
TasocozepmaRne pacTBOpa 0 + +
szgxlie)c;oa@gm%ema C1/Cy, 0 _ .\
KoanwecTso miaMa Ba BHGPOCKT® - + 0(+)
Pazmep wacTEn miaMa - + 0
roTHOCTH mMAaMA + - -
T'a30HACHEEHHOCTD MIaMa ¢] + +
06mas HOPHCTOCTD OOPOX - + 0
OTKpHTAA HNOPHCTOCTE HODOX - 0 +

IpaMevgaHHRe.

O - mapaMeTp He MeHSeTcA; - - yMOHbHEHEe NApaMeTpa;
+ - yBOXMYOHHMe IapaMeTpa; ( ) -~ BOSMOXHO® HSMOHOHE® LapaMeTpa.

OmeHKa HNOPOBHX/IAACTOBHX XaBieHE} o d -axcmOHeHT®

llpe HaJAWYEM B DA3PESe TOMIM TAMH HOX AHOMAABLRO-BHCOKEM UOpO-
BHM naBneHEeM omepaTop sa 50-I00 M xo mpexnodaraesmoif IAyCHHH ee
8aleraHis HATHHA®T PACYET HODMARMBOBAHHOR CKODOCTH IPOXOMKE
d -5EOLOHGHTH IO (opMyXe Q=
d= —B3n

\q

Hexopuue HaHENS @ , nh B W Gem"rcﬁ YODOXHeRHHMN, Sa 1 BxR
5 M ODOXOUKE B 3ABHCEMOCTH OF CROPOCTE CypDeHET,

Jlazee omepaTop PacCURTHBA®T KCUDPABAGHAEYy® ( -3ECHOHEETY ds
mo gopmyxne

(53)
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TEe Y gy ~ SKBEBANGHTHAA IVIOTHOCTH OYPOBOTO DacTBOpa ¢ y4eToM
OOTeph NaBJOHAA B KOJBNEBOM OPOCTDAHCTB® CKBARKMHN

(pacueT maJoOXeH B Nompasmene I2.7).

BNUHC/eHHHe 3HaueHds O —DKCIOHOHTH BAHOCATCA Ha rpafmx

(pmc. 74).
yspP CKB.
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Prc. 74. T'padix DOCTPOSHHA JHHAR
HODMAJABHOTO YIIOTHEHMA,
<10

Ha peanrym-
Ay d -5KCIOHeHTH
3HAYATEARH0e BiM~
SIHWe OX43HBaer
HSHOC JOJOT, 0CO-
GeHHO JOUNACTHHX
¥ MApOMeYHHX ¢
dpesepoOBaHHHM
3yGoM.

YueT mSHoOca
MOXHO HPOMSBOINHMTH
IByMA cHOcOCaMHA:
YRpomeHHO, HyTeM
TpafMdecRUX DO~
cTpoeHEil M Goxee
TOYHO ~ BHYHAGCJH-
TeALHHM METONOM
C TOMOEBD MOISJH
H3HOCa,

Ecau Ha
cTaHmeE I'TH Her
BHYHCAHATEALAOR
TOXHHEKA RAN Ho-
BOBMOXHO HadpaTs
craTRCTHYeCKuft
MaTepMad AR BH-
dopa HOROTOPHX
xosfdaimenHToB,
HCHOALIYOMHX B
BHYNCAATSNEHEOM
MOTONe, R3HOC



YIMTHBAOTCA CUSKYDIEM OGpPA3OM.

B nmpenedax Kamicro NONGneHMA JeXTHYecKwe SHavenmsa d -rc-
TIOHOHTH aIMPOKCHMEPYNTCH JHHwAME AB, AyBr, A;B, m T.a4.(cM.pEc.74),
HASHBAeMHMA JAMHHAMM H3HOca AosoTa. lIpr sToft ammpoKCEMaUWM CJenyeT
HCKJIOYHTE TOYKM B HayaJe JONGJIEHAA, OTHOCAWHOCA K NPHpaCOTRe XO-
JoTa, @ Takke B KOHIEe NOJCJAeHWE, I'NIe HMeNTCA HONKAMEKE ONOD NO-
JoTa.

3a I0-20 M 1o BXOXIeHWA B NpexmoJiaraeMyn 3oHy ABMI mpoBommT-
CA JIMHEA HOPMAJIBHOTO YIJIOTHGHRA ArA,. 9Ta JHHAA NPENCTABIAET CO-
Goff npAMyD, KOTODaA AalIPOKCHMMPYeT TOYKHE Hepecedena JHMAWE M3HOCA
¢ TODHSOHTANBHHMK JVMHMAME, OTHOCANMMACS K HAWAJY AGIi<eHMA.Hawion
JRHAE HODMAJNBHOT'O YIIOTHOHMA K BOPTHRANM XapaxTepusyer TeMl yILioT-
HeHMA IVIMHMCTHX [OPOX C IAYOMHOZ B DPaccMATPHBAGMOM T'OOJMOIHIOCKOM
paspese. JIMHEA YIIOTHOHWA HRTEOPHOAKDYETCA B 30HY GOMBNMX I'XyOMH.

Yrau oTREOHOHMA Xmuuil AB X AB; OT XNEEN HODMANLHOTO YIJIOT-
HeHNs HASHBADTCA yTIAaMM MSHOca. Jig JONOT ONHOrO THIOpasMepa,
DaBHHX TNIDABIRYOCKEX MOMHOCTeX M OQMHAKOBHX NDOMHBOYHHX CHCTEM,
yrox msHoca OylneT OIMHAKOBHM, T.€. JHHHM M3HOC@ COYAYT HapaleiabHH.

Ins poXxoTa C TBEPUROCHAABHHM BOOPYXSHHEeM X AJMASHHX JOAOT JAR-
HER ®3HOCA Ooubmelf vacTen OymyT cOBOARATH C JHMHHOR HOPMANBHOT'O
JILIOTHOHHA JO TOX NOP, HOKA H3HOC JOJOT CTAHEOT HACTOABKO 3HAWA-
TOJIBHHM, YTO 370 IoBJHAeT Ha 3(PPEeKTHBHOCT: DaspymeHHR 3a004A.

BuymenTeNBRNY CHOCO0 y4ueTa R3HOCR OCHOBAH HA MOXGN® HM3HOCA
Tanne m Bynca.

C yueToM agoro dopuyna o ~DKCHOHEHTH HMeeT BHZ

Lo e
d - ‘I 18,3:n . _g:cd Pna.m R (54)

= Log D;%M Taxe

rme Q= 0,932° + 62+ I,
4,805-1074.8% + o,118118 + I
= ]

0,3Ix% +3x +1

h
0,129167m —& »
Xa
™ - ROHeunu#f (IpOTHOSHHE) MBHOC noXOTa, MM .
Hoxkasareas P 3aBUCHT OT THOA NOAOTE ¥ BHOMpDAeTCA COIMACHO

raén. 29,

x

ft
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Jnunsa HODMAIBHOTO Tadmmua 29

yurorHerrs mopox (Tperm) Tpyina Teep- | lowasa-
MOXOT OHTH IDeICcTaBI6Ha Teo gosoT| KOCTH IIOPOX Tenb P
B BEJE YDaBHOHEA OpaMOf Gpesepo-
JBEHAE BAHHHE M, MC 0,6
Logdn=0H+8, ¢, CT 0,5
e dn - d -pKcHoReHTA T 0,4
00 JRHMH HOp- lirupeBHe M3 0,3
MAJBHOTO YIUIOT~ c3 0,2
HORES; T3, TK3 0,I
0,8 - xoapgmmienty K, 0K 0
JasHefuoft pe- AmasHHe 0

TPSCCHE.

Tpenn MOXeT OHTH IOCTPOEH BPYIHYD NyTeM I'pafEueckod ammpor-
CHMAIPE JIHOO BNYHCJIMTENBLHHM CHOCOCOM, B HOCASIHeM ciydae pacder
a u B mDpomssommTCA MeTOXOM HaEMEHBNEX KBAIPATOB, KOSPIMIMSHTH
YTOUHADTCA C NOJYYSHEEM Kaxnoro Hosoro sHaweHmA dg . g Eckuove-
HES GHOMAJbHHX OTRIOHOHMH OT TpeHja, He CBASQHHHX ¢ HODOBHM JAB-
ZXeHHeM, cleBa H CIOpDABA OT HEIV yCTAHABAMBANTCA T'DAHANH HODMAJBHHX
oTnoHeHE# (kak OpaBmno,B mpemenax 5-I0% or dy ), cayuaffuue rTou-
KA, DONABNAS B 9TH NpejelH, B pacueTax He mcHoassyprca (pac. 75).

[Ips aBTOMATHIOCKOM pacyeTe JEHWM TPEHIA B BHUMCJHTENLEYD
MAUMHY WM MAKDORAABKYAATOD NOJKHC OWTH BBOJGHO He MeHee 25 TOYeR,
NpexAe YoM KODJWUMEHTH O X © MOXHO CUMTATH BEDHHMH.

Ipn momxome ¥ mpepmodaraemofi soxe ABIIJ JMHAS TDOHZA SKRCTDa-
DOXMPYOTCA B 30HYy COJNBMHEX IAyOEH. 10 X6 KacaeTcCsA JHMHRA HODMAJLHO-
To BBHOCA NpH rpafideckoM ydere MsHOcA. (TaCRAbHOS OTKIOHEHHe

$AKTHYOCKUX SHAUGHAR O -PKCHOHEH-

dn TH OT JMHAR HODMBJSHOT'O JILIOTHE-
085dn\ J \Lidn HEA BB HODMAJBHOTO MBHOCA O3HA-
HEUCTIOABRTCS  ygeT HAYANO NMepexoxsolf 30HH. AHO-

ANI ONPEACNRNHA i P

AUHUH TPEHAA MaJBHOE ILASCTOBOE NaBIGRde Onpe-
AeNAeTCA N0 COOTHOHWSHHMY (PakTHiec-
Kax sHauerml O -5KCUOHGHTH =

OBAACTS Puc. 75. Onpesesenne JMHEAM
perrecci HODMANBHOTO yIAOTHeRRA No O -sxc-
IOHeHTS.,
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d -5KCOOHGHTH N0  JHMMMM HODMRJBHOTO TPOHZA HA NAHHOR Iy~
GuHe .
PacueT IIaCTOBOTO NABIOHMA IPOMSBOMATCA NO GopMyxe

{,2
grad Py = gradh. = (qrad® - grad P -(§2)" (55)

B oroft fopMysne mpw rpaduIecKoM yierTe M3HOCE B K44YeCTBe dn
HCTONBbBYeTCA 3HAYeHMe U -HKCNOHEHTH MO JIMHME HODMAALHOTO K3HOCA
dn (cM. pac. 74), ecau me msHoc yuTeH B dopmyde (54), To 3a dp
NpHHAMaeTCA SHEYeHMe IO JIMAWMH TDeRna.

TopHoe ¥ IAacCTOBOE HODMAaJbHOE IABJEHHA AJA KX TPandeRTH
depyTca cpenHdme InA

nannoro pafiona (man- YEP Kom%mm;reowmn vy 723
HHO TEONOTEYECKoTo U Pee BO% d-?KCNOHEHTA
ornena YEP). 3% L0 4 48 22 26%0
lpumep Bunmene~ Mi:4000 ‘
HEA 3oHH AZIE # omen- - i
X7 IJIACTORHX Hapie— i T
Helt yxazsaHHHM MeTO- I By
IIOM B II€CYaROTIH~ y : IT H
HECTOM paspess Ipex- 2300 Y AR |
CTaBleR HAa pHC. 76, &t it
mepeom] L1 1 T TR T T BS
30HB e
2500 Y B2
‘Mdf ‘7 ‘ i wf’iLL
@h‘% o B3
prodhhe 428 ]
mnlw —
Fu=438 o
11
Baz1A0 B2
Puc. 76.lpamep °
BHIeJNeHus 30H ABIUL ! i
no d -prcmoHesTe. 1

28-5083 213



OueHKa WIAaCTOBHX JaBIEHHE# 10 MeTORy G — Log

Meron NpEMeHASTCA LA BHIEJEHHA IIACTOB C QHOMAJBLHEM NaBle-
HeM B OOpOAAaxX, CJOXGHHHX NecYaHmKame, MEepTeJiamy, KaploHaTamid.

3a 50~I00 M no mpennonaraemoit sosn ABIJl omepaTop HaumMHaeT
pacyeT HapameTpa OOWEr0 HANDAREHUs IOPHOR NOPOIH

wos 0,25
V@, = T yas +0.28(7 -00MH) - (56)
Ilonpasxka OCHOBROT'O ¥ g Ha m@epemmﬂoe IaBjleHne

JaeT napameTp HPOYHOCTE I'OpHO HOpOIH
o = F‘Ia: )
rne F -~ Qyrxima mudgepeRIEaNsHOTO NaBIGHAA B CHCTEeMe CKBERMHA -
wiact ( AP),
F=i+ i~ 1+ KRAPR
K AP
rie AP = 0,01 (,p - qradPy, 4)+H

3,25 E <1
s €CNIH <
K =| 84018 b
- I @ 0,75 ) & >I
- , eclH
640 NG, e

TlonyyeHHHE® 3Ha4YeHAA IapaMeTpa MPOYHOCTH I'ODHHX HOPOX \H;

CTpoATCA HA TpafMKe B 3aBECAMOCTH OT IAyOHHH. Toukm, DaCIOJOKEeH-
HHE cJeBa 0T pe3yabTupyvmeil Kpueof, HOKa3HBAWT IOPHCTHE NODOIH,
a chopaBa ~ HEIpOHAUAEMHS 30HH (B OCHOBHOM, IVIMHACTHE HOPOIH). OG-
mas TEHRIeHIEA E3MeHeHHMI \E; C IvyOmHO} BHpa®aeTCA B BRI IpaMmolt
JMHEA. KOTHP2A TDeNCTaplgeT co0nll 2TaNOHEYD IPOYHCCTE ICPHHX HO-
pon HOL HOpMAlhHx JNABJGHH-M. JpaBHeHHe IJA TPeHua nMeeT BHI :

i NG, = ol +8,

TIe \{6,_ - 3HaYeHHe NapaMeTpa Ha JHMHAM HODMAIBHOI'O TPEHTA.

TlocTpoeHne TPeHua, pacueT Kosdgmuento o z B u \@, mpo-
M3BONATCA SHAJNOIMYHO TAKEM Xe pacueTam B d -SKCIOHEHTe.

Ecam Kp¥Bag OPOYHOCTH I'OPHOH MOPOAH OTKACHHSTCH BEEBO OT
aTalloOHHO# MpsaMolt, 8To O3HAuaeT Bxon B 3ony ASNL (puc. 77). Ipxu
5TOM HEOOXOLMMO YYATHBATH K& TOJBKO BOSMOXHHE OTKJOHEHHA oT HOp~
MAJBHOTO DeRMMa OypeHHs, HO TaKEe M BIMAHMe M3HOCAa IOVIOTA, HO~
CKOJBRY OH He yuTeH B fopMyae (56).
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Puc. 77. Murepnperamua  KpH~
Bokt 6 - log.

AB - cMemenme TpeHIA COILVIACHO
cuemeruo CL Ha KpEBOX ﬂii;.

TpapueHT IECTOBOTO HaBieHUA pa—
BeH TPamMeHTy HOpDMalbHOT'O THRPOCTATA-
9@CKOI'0 UaBleHusd, KOTHA 6T0 3HAYeHHd
HAXOIATCA CHpaBa OT Tperna. lpH oT-
KIOHEHHM BJIEBO I'DAIAEHT IA1ACTOBOT'O
JIaBjleHud pacCuATHBAeTCA Mmoo QopMmyae

20fs- )
V64
- & (o ).
&, \" B,

lpa mHTEpNpeTalME KPHBHX 6 -l0g BOBHMRAET HEOOXOZMMOCTH LpO—
A3BOJMTH CHBHIH TPeHna. CIBHI, XapaXTepusyloumicsa ASMEBeHHeM Kosd-
quumesnra ,8" B ypaBHeHEN JMHEM TpeHIA, MOKOT GHTh BHSBAH DA3HHMH
TpHIMHAMI ;

- TeOJOTHYCCKEMA (CRJIANKM, HecoIVacHO® HAIaCTOBAEHe, H3Me-
HEeH#Ee JETOJOTHA X T.I.);

- TEXHOJOTMUeCKEMH (npyTof Tmm ZonoTa, oT6op KepHa, Ipyroi
enoco0 CYpPeHHs, 3HAUMTENBHOE H3MOHEHME DeRMMa CYDGHMA A T.X.);

~ cayuaifisiMe (TEIPOpA3pHB ILIacTa, 3aliaMieHEe 8a00d, CKOI-~
JeHre Ha 3a00e MeTamng ® T.1.).

llepBodayaiedas rpafMyeckas MATepHpeTalitsa NPOR3BOKUTCH IyTeM
BHYEDYNBAHAA ornGanmeft (8o PaKTHUECKEX 3Hadenmit MO npaBHM Kpaii-
HHEM TOYKaM, KOTopas mMoxeT OHTH Kpmsolf JmHMel WM COCTOATH M3 Ccer-
MeHTOB {cM. pac. 77). 3aTeM CTpOATCA JEHHE HODMAJNBHOI'O M3HOCA
OTHSMBHO LIS KaXIOTO ROJNGHEHAR AHANOTEYHO MOTOLY d -9KCIOHEHTH,
CooTHOWOHNE JaKTHYCCKMX 3HAueHME NG, 1 VB, [0 JHHEN HOPMATBHOTO
#3H0ca eCTh (YHKIMA ILUIAcTOBOI'C IABJIGHH.

%rdd Pm\ = UBKS -

OrieHKa IIACTOBHX JaBNEHMH OO0 IVIOTHOCTH IVIMH

KosmyecTBEHHAA OLIGHKA [OPOBHX JaBJeHHMA OO M3MEeHeHM IJIOTHOC-
TR NOPOX OCHOBAHA HA YMeHBUeHMM ILIOTHOCTH IVIMH B nepexoxHo#t 30He
33 CYeT CHHXGHHS CKeJIeTHOTO LAaBNIOHHA NOn HeiCcTBHeM BHYTPRIOPOBO-

TO JaBjeHHs IIacTOBOro Quomya.
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Ina ompeneneHus HOPOBHX HaBJeHmi# CTPOMTCA IpafMKk MOMOHOHHMS
IMIOTHOCTE TJMH ¢ ruyOuHO#. B olmem Bume 9Ta 34BECHMOCTE LA HOp-
MEJBHO YILIOTHOHHHX IVIMH ONBCHBAETCS yDaBHEHHeM

Fu = ologh + B,
rze @ , B - xoofdummentn JMEMR Hopmmaoro yuaorHenns (Tpexza)
TVIRH.

PacueT xosdfmmMenToB G ¥ B IpOMEBROIMTCA METOKOM HAMMEHBUMX
KBaEpaToB IO BX0JA B IEDEXONHYH 30Hy MM IO pPO3yJabTaTaM ILIOTHOCTH
TUVIAH B COCONHEX CKBAXMHAX MOCTODORICHHA, HampanneHEe JUHMK TPOHNA
MOXST OHTH yJCTAHOBJEHO M BUSyaabHO, HyTeM Ipaduieckofl amIpoKCHMa-
i}

OTxioHer#e $axTHdecKoff MWIOTHOCTH IVIMH OT JIMHEA TDOHNA B MOHb-
YD CTOPOHY yKa3HBaeT Ha NEPeXORHYD 30HYy (30RHY AHOMANBHO-BHCOKHMX
LOpORHX ZaBaeHEf). B 5TOM Cly4ae pacueT NOPOBHX JABNeHHRA IpOM3BO-
IATCA METOIOM SKBMBaJEHTHHX IVIyOMH. OKBHWBAJeHTHOR TayCOMHOH! HaSH-
BaeTCa Taxag TAyOHHA, Ha KOTOpo# CKeNeTHO® HapjeHHe PaBHO CKeNeT—
HOMY KABIEHED Ha paHHOR

TIAOTHOCTb LIAAMA ray6ure (B 30HE AHOMAJBHHX
23 24 25 r/ew? OPOBHX NaBiReHHMA). SKBMBa-
1 JeHTHAA TVyOMHA ompexejgeT-
* T cA JuOo rpafudeckn (Kak
* nepeceveHre BepTMKANBHOR
*‘ JHHAR A3 ZEHHOR TIYCHHH C
A JAHASH HODManbHOTO YIIOT-
% ReHMA Ha pHC. 78), Jwmdo
— AR m .
= Auug‘g}‘mw}m pacqe THHM cliocoboM mo (op
— %
Yu.n
m = 3 HakB_H({-—____L
Ham z B TH® § . - IOTHOCTH Wia~
= Ma IO JUHA HOPMAIBHOTO
= Sonh owhnsvo-mingx|  YIUIOTHOHHA, T/cu®.
—] X\
Pac. 78. [Ilpumep BH~
nesenus 30H AHII mo mwioT-
L HOCTH Iw1ama.
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QopMyJly LA BHYMCJISHNA JaBIASHMA MOXHO IIepeliCcaTk B eIMHMIAX,
SKBABANIGHTHHX ILIOTHOCTH !

qrad Py, = U: = (F:a - ‘de Panu )(i‘ d .3--va) '

rme ¥ g Ay :9 -~ CPeJHEB3BOIEeHHOS 3HAYEHMe IUIOTHOCTH TOPHHX MOPOXK
OT NOBEpPXHOCTHE IO LaHHOJ ¥ 9SKBRBAJNEHTHO! Iuy-
OUHH COOTBOTCTBEHHO, T/CM°.
Kopdfunzenr ¢ IpuCIM3UTEABRO MOXeT OHTH ONpereldeH Ipaguyec—
KW X8K TAHTGHC yIVIa HAKIOHA TpeE#a X BepTHkaam (oM. puc. 78).
Nips MHTEpHpeTaIMM KPHBHX WIOTHOCTH yUwTHBAETCA axTop IIHH,
7.8, THI M KOIAYECTBOHHOE COREpEAHME IVIMH B nopone. loBHmeHHOe
COZepRAHNe MORTMODWIJIOHMTA XADAaKTEPHO WA S0H AHOMAJIbHO—BHCOKMX
noposux ganneHa#i. o yuacTxaM HgEOONE® UMCTHX IJIMH, BCTDEYapUjiX-
¢ B pazpese, YTOUHASTCHA HawrIOH JMHAM HOPMANBHOTO YIUIOTHEHMI.

OneHxa ISCTOBHX AABJGHAR
TIpE HaJWuMM QMIbTpallM¥ B IUlacT

llpy Hanwemu QUIBTpammMm OypoBOI'O pPAcTBOpA B IUIACT ILUIACTOBOE
IaBJeHAe KOCBEHHO MOXHO OLGHATH C NOMOWB MeTOna, H3JIOKSHHOIO B
nompasgedie I2.2. B a3ToM clyuae 3a paplense B IL[acTe IpPBHAMaeTCA
MEHRMEJLAAA BeJMUMHA LABMACHEA Hadana NOIVIOWeHWs, DAcCUMTaHHOTO
B HECKOJBKAX TOYKAX OJHOI'O ILIacTa.

Ho HOCKOJNBKY Ha NPAKTHKE MOTYT OHTH OTHIOHOHMA OT JMHeRHOIo
38K0Ha QUALTPAIMY, IPUMEHeMOTO NDM pacyeTe JAmISHRA RHavana JIo-
TJIOWeH®d, HeOOXONMMO BBECTH OrDaHMYeHMs HA pacdyeTHYW BeadIuHy
JEBieHRA MyTeM OLSHKY KOANSKTOPCKEX cBOHfCTB mAacTa IO KOMILIEKCY
ACCaeNOBAHNMH liaMa M KepHa.

Ecam aTa ONEHKa HO3BOJAET CLeJaTh BHBON O TOM, 4YTO IMacT
npencTanied MeJxonopucToll cpemoit, To pacdeTHOe IWIAcTOBOe JaBJleHue
MOXeT ONTL HOCKOJBKO 3aBHUCHHHM (fHIBTpAIMA MOXeT NDEKPATHTHCA
¥ OpH MeHblieM JAReHME B CKBAXMHe). IIpM BCKDHTHH TpPGMMHHO-KaBEp-
HOBOT'O KOJJEKTOpa pacueTHoe MAECTOBOE HABNGHMe MOEHO IDPHHATH 34
UCTHHHOE IapleHMe B IUlacre.

Ha BCKpHTHe KOJJIEKTOpa IIOPOBOTO THIA KOCBEHHO YKAXeT CHuKe-
HOe MHTeHCHBHOCTH HOTJIOWEHHs BO BpEMA IMDKYJALUMM 34 c4YeT odpasc-
BaHUA TVIMHUMCTOH KOpPKH. EcJM MHTEHCHBHOCTH MHOIJIOWEHAS HEe M3MeHA-
OTCH BO BpeMer®, TO ¢ Soxbuwiofl CTONeHH NOCTOBEPHOCTH MOKHO CKa-
3aTh, YTO HOIVIOMEHMEe HMIET B KOMIEKTOD C IPeHMyWLEecTBEHHO TPENMHHOMK
NIPOHALIAEMOCThI. 217



NlpR BCKpHTEX Toum® TuimH ¢ ABoll peroMeHIyeTCs MCHONL3IOBATH
Me70X O ~PKCIOHEHTH M M3MEpOHMS IIOTHOCTHM miama. IIpy BCKPHTHH
WracToB-KoMIekTopoB ¢ ABII pexomeHnyerca meron €-l0g B KoMmIeKcs
C MOTOIOM (MIbTPAIA.

BHYMCJICHHHE 3HAQUeHHA T'DANMeHTOB IWACTOBOT'O IaBleHHa, HaBile-
HRAA HaYaJa MOTJIOWGHEA, SKBHBANEHTHO# IMOTAOCTE OYypOBOTO pacTsopa,
OpOeKTHHEe 3HAUOHWA TPAIMEHTOB NaBieHWs TAHPOPaA3pHBa ¥ TOPHOTO
UaBleHAs SaHOCHATCH B BANe rpafwxos Ha gopmy (mpunoxenme I2). I7a
dopma cTpomTca oueparopom B Macmrade I:I000 mum I:2000. Commemen-
BHE T'paduk NaBleHHs OpencranideT coloff HarIANHYD KAPTHHY COOTHO-
MeEEA BCeX JaBReHm#t mO Mepe yIJyOJeHHs cKBamMHH. Ilo 3ToMy Ipadu-—
Ky OHpPEeNeJANTCA yI4CTKH ONACHOrO [DEBHMEHHA WIH CHARGHHA ILIOTHOC—
TE OypoBOTO pacTBOpa, & Tawkge TEHNSHUMS M3MeHSHMs IIACTOBOIC HaB-
JIOHMA B 6TO TDauMenTa ¢ TAYCHHOK. '

12.7. KoHTpoaib Namierdit B CKBaX#He

SHaHMe BeJIMYMHH JaBleHHsd, KOTopoe co3zaeT Oyporo#t pacTsop
Ha CTEHKA K 3a00# CKBARAHH, HEOOXOHAMO, BO-NEPBHX, ¢ NeJBK Ipelny-
HOpeRIEeHHA OCNORHeHu{, BO-BTODHX, IUIA pelleHHA HEeKOTODHX 3anad.

PacueT maBleREs B CKBaxHMHe MPOM3BOIMTCA B 00A3aTEJHHOM HO~
PAIRS INA CASNyOUAX CHATyammit, BOSHMKAOIMX B Iponecce CypeHud:

- DEeXEMM TEeUsHMA B KOJNEBIEBOM IPOCTPAHCTBE NpA 06BajiaX, OCH~
0AX CTEHOK CKBAaREHH;

~ THHpoI¥HAMAYeCKMe NOTepH NAaBIeHHd B KOJBLEBOM IIpOoCcTpas-
CTBe DM NOIVIOWEHHMAX CYpoBOTO pacTsBopa (pacyeT ZapleHud Havdana
HOTNOWGHRAA) ;

~ IKBMBANEHTHAA IIOTHOCTH PAcTBOPa Hp¥ BCKPHTHE 30R ABI
(pacuer d —BKCHOHBHTH);

~ TUIPOIRHAMAYECKOE J&BJEHMe IIpM IBAXEHUM MHCTDYMeHTa B CIy-
gae (N0 ¢ nopmieBaHdeM/cBAGApoBaHueM (pacue? IOTMyCTHMOH CKOPOCTH
Cl0) m reosOTMI6CKO# IPOMHBKE.

Bce pacueTH HOBTODARTCA MJHM TPOMSBOLATCA IO TpedoBanup Gypo-
BOji OpuramH IR cayrO YLP.

Pacue™ BOBOCHOBAMNTCSH, €CHAM HPOUCXORAT HIMSHEHHA:

~ MIOTHOCTM OypoBOr'o pactsopa doiee 4eM Ha (0,02 r/cua;

~ IJMHH CYDMJBHHX TPyS Cojee weM Ha I00-I50 M;

- mmaH YBT Goxnee 4wem Ha 30-50 m;

- pacxoza GypoBOIrO pacTBopa Gojiee uem Ha I a/c;
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- cBolicTs CypOBOTO pacTBOpa HOCHE XEMOGPaGOTKE;

- KOHCTDYKUMHM OypoBoff KONOHHH A/ KOHCTDYKIMH CKBaXMHH.

B 3aBHCEMOCTH 0T omepalyd, NIPOBONYMOX B CKBamMHe, NABJCHAE
Ha CTeHKH ¥ 3adoit OymeT pasHHM.

Ips OTCYTCTBME LEDKYAAUAM ¥ IBRRCHAS MHCTDPYMEHT2 HA 3800% X
CTOHKA CO3LaeTCA LABNE6HMe, paBHOe THIDPOCTaTHUSCKOMY .

(py BRINISHHOR IMPKYASUPN NaBAeHAe B CKBa¥HHe o0pasyercs
cymMoil I'MIpoCTaTHYECKOTO LABJEHAR B THIPONAHAMAYECKAX NOTeps KaB-
JIGHHA B KOJIBLOBOM IIPOCTPAHCTBE.

Ilpn pBUEEHAM MHCTDYMOHTa B CKBaRMHe LaBJleHHe OyneT COCTOATH
M3 T'MAPOCTATAYECKOT'O ¥ TANPONMHAMHYECKOr'O NABJIEHMSI, BH3BAHHOTO
IBMXCRNEM MHCTpYMeATa (OTpHIATENBHON MIM HOJORATENBHOX COCTAB-
Asomeft), 8 ecax ABAReHYE NPOKCXOJMT B HDOLECCe UMPKYNAIER, TO K
THAPOJMHAMAYECKAX NOTEPh RaBJEeRUA B KOJBLEBOM pOCTDaHCTRE.

TmypocraTmiecKoe JaBleHHe C YYETOM I'a30CON@DKAHAA

TmnpocraTaueckoe IaBleHMe B CKBAX¥He, CO3NABAEMOS CTOJIGOM

HeI'a3s®pPOBAHHOI'O pDacTBOpa, olpenendeTcA o dopMyse
Prc = 0,0098 - .

Ipn nmomamanue B GypoBo#l pacTBOp IUIACTOBHX QUINMLOB, CONSDEA—
O¥X Ias, Iy Opy OypeHMM Ha a3pEPOBAHHHX pacTBOpaX HeOOXONEMO
YIMTHBATH BIMAHUE TA30COINEPEAHAA HA IaBleHHS cTojba GypoBOIO
pacTeopa.

TmapocraTndeckos AamieHHe, CO3/ABASMOE CTOJNGOM Ia3EpOBAHHO-
To pacTBopa Pras (6e3 yueTa NpOCKANB3HBAHAS NYSHPHKOB), ONpene-
JA6TCA O YPaBHEHMD

P
Pro = Prag = Fp + 0Fn ‘i;mg‘ ’
0
rra I—‘c ~ aryocgeprce papaokrre, Mis;
O - cTenesb HACHUOHhA DACTBULE IazoM (OTHOUWEHUe 0056Ma Iase
K 00beMy pacTBopa).

PeweHue 9TOTO ypaBHOHMH OTHOCHTEJNPHO Pr.. BO3MOXHO TOJBKO
MEeTOIOM Iondopa HWIM MEeTOIOM NoclenoBaTedbHHX Nprdnuxenwf. [onpas—
Ky Ha CHMReHHe BEJHYMHH THAPOCTATHYECKOTO JABNEHAA B 3aBHCHAMOCTH
0T Ta30COXCPRARUA (Prc = Prga = AP) MoxHO oIpenesuTs T'padMyecKH
C HOMOLEK HoMmoIDamMu (puc. 79). PacyeT HoIpaBKA HEOCXOIMM IDH
Ta3MpoBapMM pactBopa Oosee 20-30%. Kpome TOrO, CHEMEReHMe I'RIPO-
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{0 AR MlTa Puc. 79. Homor-
52 g paMMa A ONpenedeHHA
< /V" IONPABKY JaBleHUA B
K A 4 3aBHCEMOCTH OT I'aso~
- v CONEPEAHUS.
{00 e 12
L1 "1
0 e — 4 CTAaTHYOCKOI'O NABISHMI
18 3a CueT ra3@poBaRAA
yilem 06 MOXHO ONIpefeJIATE IO
Lt
80— L ] 04 yupoumeHHo# fopmyJe
] ]
50 1 03 aor 8 -0r
P | AP = 0,226 ——— x
40 ] ,{0,2 Tr
"1 P
m/ // X (1,009 +L9Prc)o
- 01 Tme §, - IICTHOCTH
)| — 008 Ta3KPOBAHHOTO GYpPOBOI'O
008 pacTBOpa Ha BHXOLE ®3
- 004 CKBaxmBH, T/cM°
0] =1 ’ '
= 003
po]
- —t] 002
5
01
2 34 6 840 20 3040 60 801007, Mlla
TunpondHaMmuecKue NOTEeDH IABJIEHAS
B KOJBIEBOM IPOCTPaHCTBE
PacueT THOPOIMHAMAYECKAX IOTEPh NABJISHHA B KOJBISBOM IIpO-
cTpaHcTBe IpoM3BojaTes coraacho PIl 39-2-II56-84 "BpemeHHoe MeTO-
IMYIeCKOe DYKOBOLCTBO TO COCTABVISHMH THApaBAM4YecKo# nporpamvu Oy-
perus ckpagxau"” (BHMBT - BHAKPuedTs):
~ paccuuTHBaeTcs kpurepuil PefHoabnca mo gopamyne
4.10° $Q
Re = . ;
v n (D“‘du) ' (57)
~ paccuMTHBaeTcd KpHTepuit XemcTpema o QopMyre
He_. tog(n-da)z .
= {03 B '\z ’ (58)
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- ompernenAeTcsA KPATHYECKOe 3HAYeHRe KpHTepEa Pefioanmca
Rexp 0 TpaEKy SaBHCHEMOCTH Bsnp = f(He) (pmc. 80);
- onpeneJAeTcs

DexuM TedYeHMA pacTBO- 05 Rexp i
pa B KOJBIIEBOM IIpo- 6 : 8
CTPAHCTBE N0 CJGNyX- 4 4
@M JCAOBEAM: GCJH H ] 3
Re<Re,, - pexmM ja- ! L 10!
MUHADHHR; 6CJH & = 8
Re > hex ~ peEEM g 4
TypOyseHTHRE; 2 i,
~ pacCUATHBADT-  {{°

ost moTeps jamiens B 36432 668432 88432 488432 105He
KOJIBI{@BOM HDPOCTpaH~
cTBe ckBammHH AP, .

Prc. 80. 3aBACEMOCTh KDETHUSCKOTO SHa-
YOHHA KPHTepHa Pe#Hosbnca oT KpUTepHa Xem—

oo gopmyne
cTpeMa.
8-10° LyQ* A
BPen™ e M oA (D47 59

THe A KO~ KOSPJMIMEHT IMIPABIAYOCKEX COIPOTEBISHAH;
. ~ LIAHa HHTepBala, M.
[pr TYPOYJeHTHOM DeXAMe hx.n onpexnenseTcA IO I'pafery 3aBE-
camocrs N, = f(Re) (pme. 8I).

4N _— LYig
io : HH =SS0
} H1= T 6
et ‘3
=== ’
P T '
]

; 132
5452 6432 o6432 o6 |

Prc. 8I. 3aBHCEMOCTH KO3(HIMEHTa I'HIDABIHYECKOr0
COUPOTHEBAGHAA OT KpuTepha PejtHospnca B odcaxeHHoM (I)
A Her“naxeHHoM (2) ROJNBLIEBOM IIPOCTPaHCTBE.

18452 a6 43Re

Ilpn JaMRHAPHOM DexHMe paccqu'z‘maae'rca kprTeprit Cen-BeHaHa
Do gopmyae Sen= % . - dw)? ®+dy) _
A+1o8 i 221




Y y 40° Puc. 82, 3ammcu-
8 {8 MOCTE 0@3DasMepHOTO
2 [ 4  mnapaMeTpa y OT Kpi-
g g’ vepus CeH-BeHana Sen
it Vg o OpH JaMAHQDHOM TEUeHHH
8 GypoBor'o pacTBOpa B
g 17 2 KQJBLUEBOM IPOCTpPaH—
g ‘/ ’/ > CTB8.
108 . Sen
m’$6432‘025 ‘.52‘01?5!)15‘ wo

Onpegeasercsa Koo{HMIMEHT Y Io rpafuxy 3asEcEMocTE Y={(Sen)
(puc. 82), paccuntsmaerca A ;0O Qopmyxe

A . 64
K.I v Re
Pacyer pemmma TeueHMA M IUIPOIMHAMMYECKUX IOTEph LABJIEHHS
B KOJBIIGBOM NPOCTPAHCTBE BHIOJNHAGTCHA OTHEJNBHO IN4 KaRZO! COKIMM
(zna xaxnoro coveTaHmd BHYTPOHHETO M BHeUHETO JHaMeTpa KoJjbla).
O6mge IMIpoIUHaMAYECKHMe IIOTEpPH IaBJeHHMA NPERCTABIADT COCOR Ccym—
My HoTeph IABJIeHEA B KaRNOR COKIMH

"
APy = E;, APy o

THe N -~ KOJHYeCTBO CeKuml.
OnpezenieRde SKBHBAJNEHTHOR ILIOTHOCTH GypOBOTO pacTBOpa Ipo-

H3BOMATCH 10 Popmyre

Tog =T +

APy q

0,0098-H

. (60)

TunpommHamudeckde a¢POKTH IpA NBEKEHAR AHRCTDYMEHTA

TRIpOIMHAMAYOCKES NABNSHEA NDPA IBHXSHMM KOJOHHH TPYS Ompe-
neasnrca coraacHo PIl 39-2 - 803-82 "HHCTpYKIEA mO paHHeMy OCHapy-
XOHMD TasoHedreBONONpOABIeHRA M EX mpexynpexnennp” (BHHMKPHedTs).

A MoMeHTa Hauala UBRKEHHA KOJOHEH TPYO BBEDX TANDOIAHAMU~
4YecKoe jamieHMe (0TpHUATEJbHAs COCTABAADUWASL) ONDELeIASTCH IO

dopmyne
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0 d-dt
= 3 3
APU-YJH:C 4-10 D-dy + 10%y - Loy Dz,_d:. ’ (61)

rne B - craTmueckoe RampsreHue CLBATA Gyposoro pactsopa, Ila;
C - cxopocTs pacHpoCTpaHeHMs YHADHOR BOJIHH IO 3aTPyCHOMY
NPOCTPAHCTBY, M/C; Mia OSCAXSHHOrO CTBOJA, 3ANOJHEHHOTO
Bomo#t, C = 1350 m/c, OypomuM pacTsopom - C = II00 m/c;
IS HEeOOCA®EHHOT'O CTBOMA, B4lOJNHERHOT'O GypPOBHM DaCTBO~
poM, C = 800 M/c;
W, - HayaJbHAA CKODOCTH JBHEEHMA KOJOHHH TDPyS, M/cC;
¥} - JNOCTUIHYTad CROPOCTEH IBAXEHHA TPYC 38 BpemdA paclpocTpa-
HeHMs ynapHO# BOJIHH 0T 3a60d N0 JCTHA CKBAxmHH, M/C.
llpn paBHOMEDHOM IBHROHMM KOJOHHH I'MIPORMHAMMIECKOe IaBIeHMe
ompejnendeTcs 1o opMyie
AP = 35.10° —= " Yeng - M)Q.
cBad D- d tno p* - d?
Ilpm nBEREHAM MHCTPYMEHT& BBeDX 9TO JaBIeHMe ABAAETCA OTPHLA-
TeJabHOY! cocTaBaApme, a NP IBEKSHWM BHA3 - NOJZOXATEJBHOM.
THIPOIMHAMAYECKOS NaBJIeHHe, OCYCJIOBIEHHOE TOPMORCHWOM IPH
coycke Tpys co cxopocTsd I-3 M/c (OTpMUATENBHAR COCTABIADMAS),
onpeneaseTcs no gopmyae

(62)

AP oo = (00,5 % 0,02) Br, (63)
TIe Plﬂc - THAPOCTAaTHYECKOe IaBjeHMEe HA IAYCHHE HAXOXNeHMA NOJ0Ta
(Gammaxa) .

Tipy cropocTH cOycka Tpyd MeHee I M/c APy ine™ D,DI~P£,C.

ONHTHHe [pMeMH OIpeleJeHRs NapieHMli B CKBAXWHe

ONHTHHM TyTeM TEIPOIRHAMAYECKOe NABJIeHMSe DY IBHXEHHHM HH-
crpymerta AP ... OHPENNAETCA CJIOLYRLAM oGpasom:

- Iepen RayaloM ONpEneJieHus RHCTPYMBHT pacXaxupaeTcs C IAP-
Kyasumelt ¢ LeJbl OYACTKM 3a00A OT IMlaM8 M JIMKBHIAIMA BO3MOEHOTO
CaJIbHUKOOOpa30BaHnd ;

- HHCTDYMeHT ycTaHapnuBaeTcs Ha 0,5-I M Han 3adoem, Bumep~
XaBaeTcs 2-3 MMH, IIpM 3TOM QMKCADYeTCA NIaBjleHMe  pacTBopa Ha
BXOLe P H

- nac'rpymeﬂ'" OOMHAMAETCA HA MaKCHMaJbHO BO3MORHYW BHCOTY C
NOCTOAHHO CKOPOCTHI Wy, NpA 37OM (MKCHpyeTcHA IaBJEHAEe Ha BXOXe P4,
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~ pasHulla MexIy IamieHuem P, Pi 6CTh T'MIPOIMHAMAYECKOE
JanleHne API, cosnaBaemoe Ha 3a0off MOXHEMOM MHCTDYMERTa CO CKO-
pocTsD W (naBlesHe CBAaCHPOBaHMA); 9Ta BEJHTHHA ABJAETCA OTDHUE-
TeJbHO! cocTaBnmmmelt odmero namneHMA Ha 3adol;

- HHCTDYMGRT ONycKaeTcA ¢ TOR Xe CKOPOCTBO 1wy M OCTaHABJM-
BaeTcA Ha paccTosHmu 0,5-I M or 3a00a, Hpu STOM MECMpyeTCs NaB—
| Jeude Ha BXofe PY; pasiuna Mexuy RaBienmeM T 7 P{" ecth rmmpo-
IMHAMAYECKOS NaBjeHHe API. co3KaBasMoe Ha 3a00#t CIyCKOM HMHCTPY-~
MEHT& CO CKODOCTER ¥ ; 974 BelWWAHA ABIAETCH MOJNOXHTENHHOX coc-
TaplspUelt olWero nasieHMs Ha 3a00#.

Kax MOKasHBAeT NPAKTHKA, STH BOINTMHH DABHH MEKIy codoi.

Jns yTOuHeuus BeJaMuMEH AP ompeneseHEA HOBTOpAwTCA 2-3 pasa.

Insg yrmoGcTsa DOJH30BAHMA 3THM METOIOM M NaibHejimero ompene-
Jerus AP IpH pasAMYHHX CKOPOCTAX CHNYCKa H IOXHEM3 MHCTPYMEHTa
MORHO MOCTpOuTH rpafux - saBHCUMOCTR AP = f(r, ;). lua mo-
CTPOGHAA T'padmka HEOCXOEWMMO NpPONENAaTh BHIEHINOKSHHHE MEHUIYJISIAMA
C MHCTDYMBHTOM Ha DA3JMYHHX CKOPOCTAX CHOYCKa R HOHBeMa.

C NOMOmED TAKOTO I'paduxa MOXHO OHPEREJATEH IEAPOIMHAMAYECKHE
IaBJIeHAA Ha 3a0off NPE CHOYCKe M MOTREME RHCTDYMOHTa HA Pa3VIMUHHX
CKOPOCTAX, a Takke NONYCTHMyD CKOPOCTh CHOyCKa WIM NoImbeMa, sana—
BafACh NONYCTEMHM  W3MEHOHHOM XaBleHmA Ha 3a00i.

TakaMP e OIHTHHMZ IpHeMaMi MOXHO HPHOIMBATENbHO ONpeneJHTh
THIPOIMHAMAYECKHE NOTEDH NABIEHWA B KOJBISBOM NpPOCTpaHCTBe. [lo-
pANOK padoT crenywumi:

- OomepaTop pacCUMTHBAT CPENHeCUheMHYP CKOPOCTH BOCXOLAUEIO
noToka V¥, no gopmyne

4-10°Q
By = e
nld2kp?-dd )
rie k ~ KOHCTaHTA, B3aBUCALAA OT COOTHOMEHHA dH/.D;
k = 0,38 %+ 0,48 mpu d,/D = 0,5 + 0,9 CcOOTBETCTBEHHO;
~ MHCTDYMGHT pacXaxwWBaeTCH C IMpKyJIauued ¢ LeAbK JMKBRIALMAN
BOBMOKHOTO CANBHHKOOGDa30BaHMA M OUYMCTKM 3ados 0T mrama;

- MHCTDYMOHT IOZHEMAeTCs Hal 3800eM Ha MARCHMAJIBHO BOSMOX-
HyD BHCOTY ¥ BHISDRMBAaeTCA 2-3 MHH, IOCJe BHISDKKH QHRCHDYSTCH
naBnenne Ha Bxone P ;

~ HHCTPYMGHT ONYCKAaeTCa NO 3a00f CO CKODOCTED 1, , BHIAC-
Jlernoft onmepaTopoM, NDH dToM EKCHpyeTcA MaBVlenMe Ba BHXONe Pr;
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~ pasHALA MeRIy STEME IBYMA JABNCHASMA IDEACTaBifeT COCOH
BOJMTAHY TRAPOIMHAMIYECKAX NOTODh LABICHAR B KOJBLUOBOM HpOCTpaH-
cTBe.

JAs yTOUHEHMA BeJIHUMHH APx.n onpeneeHAs NOBTOPALTCA 2-3
pasa.

13.ONEPATVBHHE TEXHOJOTMYECKAE MCCIEROBAHVA

CoraacHo ofmeff cxeme ONEPATHMBHHX TeXHOJAOTEIOCKMX HCCIASIOBA~
HE#t nna pemenms 3agau Oyperrs (cM, puc. 5) mexypHHE omepaTop-TeX-
HoJtor cradupy ITH Ipom3pomeT:

~ coop unfopmarmu TTU;

=~ KOHTDOJEL NapamMeTpoB;

~ BHIGVGHNS BHOMAMAHA;

- oupeneyicHMe BKKa aHoManuit;

~ OIpexesReHMe OTRIOHeHME OT TEXIPOeKTa;

- OLEHKY chTyaumi;

- HOOOXOIMMHO DacuyeTH;

- BHIAYY NpenynpexzsHu#i # poroMexmaum# Oyposo#t CpEranse.

I3.I. Céop ¥ o0paCoTka MHPODMALMK

K uafopmanmy, KoTopas coCMpaeTcs, KOHTpoJmpyeTcs m ofpada~
THBAOTCA B IpolECcCe TeXHOJOTHYSCKUX HccaenoBanmii, orTHOcATCS Cie~
IyDI¥e €6 BHEH:

- NpOeKTHas MHPOpMAallRa O paspese, TEXHOJOTHA ¥ POXHAME NPOBOX~
KM CKBakMHN (Texmpoexr, I'TH, PTK);

~ (aKTAYeCKHMe TEXHHKO~TEXHOVIOI'HYOCKHe NAHHHE IO CKBAXBHE H
npaMeHAeMOMy CYDPOBOMY OGODYROBAHMD;

~ pesyJAbTATH aBTOMATHYOCKOI'O H3MODEHMA TOXHOJOTMHYECKHEX fapa-
METpOB;

- (aKTHYECKHE NAHHHE O T'eOJOI'MIECKOM paspese M0 peayibTaraM
aHANMSa mUIaMa, KepHa, OypoBOTO pacTsopa.

B Opouecce TeXHOJNOTHYSCKHX UCCeNoBaHul omepaTop-TeXHoIOT
BezeT XypHau, ofopurser mmarpamvu asanoroBolf  ® uudposolt perm-~
CTpaliy DapaMeTpoB, SEUOJHAST padouMe fODMH ¥ EXECYTOUHHE TEXHOJO-
THYOCKME CBOJIKE.
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BenmeH®e XxypHAN8 I'e0J0TO—TEXHOJOTHIESCKHX
uccaenonanui

KypHan mo TeXHOJOTHISCKHM HCCAONOBAHAAM BeNeTCH Ha KaxIyD
HACCAeNYeMyD CKBaRMHY C MOMEHTA YCTaHOBKM Ha Oypomolt crammam I'TH
M BIUIOTH IO MOMEHTa ee CRATUS. [Ipy BDeMeHHOM IPEKPALIOHMK TEeXHO-
JOTMYECKEX MCCJeNOBaHMA Ha NAHHOK CKBamMHe K HOCJENyDiIieM AX BOC-
CTBHOBJIGHMA (HAUpUMep, HOCKE BHBONA CKBAXMHH M5 KOHCEDPBALWE)
OPONOJXRaeTCcA CTApHil XypHaI.

B mypHane 10 Havana MCCHENOBaHWME NOAKHH OHTH 3aMKCHDOBAHH
CBeNeHHA 0 ckpazxmue (YEBP, mwomans, HOMED CKBaRWHH, KaTeropni,
HeJb GYDEHHS, NPOKTHAA IMYOMHA, KOHCTDYKUMA), OYpOBOM 0GODYHO-
pauun (ycTaHoBka, TEI HacocoB), annaparype I'T (TMm cTaHnEe, Ha-
AMEHOBAHNE DETMCTDHPYEMHX 1apaMeTpoB). 37ech Xe HNoJXeH OHTH Cld-~
COX WieHOB mapTuy I'TY, damwnmy MmacTepa B CYpPAIBIHMKOB.

B mpouecce TeXHOJNOTMYOCKMX HCCASNOBAHME B EyPHAJ 3aHOCATCH
¥ KODPeKTHDYDTCA II0 Mepe H3MEHEHEs caeAyDiMe CBemeHMA:

~ IMaMeTPH M MHTepBaJIH OTKPHTOI'0 CTBOJA CKBARMHH;

- I@aMeTp M I'IyOmMHA cliycka mocaepAedf o6camHo#t KONOHHH;

- KOHCTDYKIUA CypHIABHOE KOJNOHHH;

- KOJMYEeCTBO eMKocTel, BRINYeHHHX B IMPKYJAALIMD, ¥ Liomans
¥X NOBEDXHOCTH;

- HguMEHOBaHWE WCHOJB3YEeMHX CHCTEM OWICTKM M xerasammm Oy-
pOBOTO pacTBOpa;

- pe3yJaLTATH NPOBEPOK DPalOTOCHOCOOHOCTH ammapaTypH M IaTdd-~
xos I'TH;

- 3aMeYaHdsa O HemoJaxkax B padoTe HNATYAKOB M auDapaTypH H
OTMETKE 00 MX YCTDaHeHMH.

OnepaTHBAO B NPONGCCE TEXHOJOTMYECKAX ACCIeROBaHME B xypHad
3QHOCATCA CAeAyDIMe CBENOHHA:

~ IpueM ¥ cIayYa BaXTH C yKasagHmeM Qampamit onepaTopos;

- HaUMEHOBAHEe MPOBBONEMHX Ha OyPOBOZ omepausit ¢ yrasanmeM
BDEMEHM Hayala ¥ KOHUA;

-OUEHKA CHTyaur#t ® KpaTrRag ¥UX XapaKTepPHCTRKA;

- BHIaBaeMHe Oypomoit OpErasne IPeNyIpeXNeHMA X PEKOMERAAIAM;

- oueHka pelficTemii GypoBO# OpErags HocJje BHAAY¥ Ipenynpexie-~
HR# ® pexomesnaumit;

- BOJMYMHH PacueTHHX HapameTpos (ecaM LT HX S8IHCH HeT
gxzxgnnmnux padodax dopM) ;



- THHODASMEDH CIyCKaeMHX OJNOT, faxTwdyeckas NPOXOXKA ¥ Bpe-
MA HONGISHAR,;

~ napaMeTpH GypoBOro pacTBOpa, K3MEpAeMHe BPYUHYD.

B uponecce padoTH onepaTOPOM IpoBOZATCA B (PEKCHDYDLTCA B
XypHALe CASHyDIMe 00A3aTEJNBEHe ONDENeNeHRs H pacyeTH:

- 00beM CJEB8 M3 ReJI000B M MaHAfOABNA NOCJEe BHKJIOYSHHA LMD—
KyAAMR 4 00BOM MX 3aN0JHEHHA Nocae BKWYeHHs (o ypoBHD B pado-
yefl eMKOCTH);

~ 00pem OypoBOoTo pacTBopa B Tpydax V,, KOIBUEBOM HDOCTpaH-
cTBe Vx.u Z o0up# oCbeM B cKsaxMHe (pacyeT NpPOA3BONATCH Uepes
xaxaue 50 M npoxonmkd, & Tarxe IPH M3MEHEHAM KOHCTDYKUME CKBaX®HEH
Wi GyPAIBHOR KONOHHH) :

ard?
T 410

Lg 2 .
V= 5@ -di)L;

~ MPOROJAXTENBLHOCTD NOJYIMKIOB IMPKYJAAIEE IO TpyGaM H KOJb-
UEBOMy NPOCTPAHCTBY B OOWEro ImkAa DEPKyaame (paceer cM. IO
gopmyae (I);

- TeopeTRUeCKE! Bec OypwIbHOR KOJNOHHH WA IOJOXSHWA  Beny-
we# TPyOH Ham poTopomM:

w'reop B (% QlLl )( - '%';) +Ws ,

rme gi - npnnene_nauﬁ Bec OXHOTO MeTpa TpyS L-# cexumu, T ;
\{ - wmHa \-# ceruum, M;
n - umcao cexumit Tpyoc;
¥ ¢ - IIOTHOCTS MeTalla TpYS, I/cM>;
Wy ~ Bec BepTNIa ¢ IDA3eBHM IIAHrOM M Benyme#t Tpydo#, T;
- conocTaBaeHHe aKTHIOCKOI'0 Beca KOJOHHH (ompemenseTca Kak
moJycymMa 3HaueHAR Beca MO MHEMKATODY BAM J@arpamMve Beca IpH Mef-
JIeHHOM ILIABHOM NOXBbEME ¥ TAaKOM Xe CIYCKe KOJIOHHH HAa MIMHY KBagpa-
Ta) ¢ TEODPETHUSCKUM B Havdale KAKIOIro JOMAGASHUS, R pexe 4eMm 1 pas
8a I0 napaumBaHuit.
QPopmMa XypHala yCTAHABJIMBAETCS PYKOBOZCTBOM axcuemmmmu I'TH.
Mo Mepe OKOHUAHRA TOXHOJOTHYECKHX MCCJeIOBAHRH XypHAl C
HOMIMCED HewanbHEka naprm¥ I'TH cmaeTca B skcmemmmaw ITH (kKoHTODY,
'rpec'i‘) . 227
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OfopMieHEe I#ACpAMM aHAJOTOBOR ¥ IM@POBOA perucTpalmy

leper HavaloM aHaJOTOBOil perEcTpalME HA IUarpaMmmHol JieHTe
mpocTaBigeTcs JAMMIAS oleparopa, HOMEp CKBAXMHH, IJIyORHA Ha Ha-
qajl0 perucTpalME, HAaHMOHOBAHMe DOTHCTDHDYEMHX IapaMeTpoB ¢ OIEd-
poBaHHO mxaJof IManasoHa W3MEPeHAs, 11BeT 3aldCH IapamMeTpoB,
CKOPDOCTH IMpPOTARKM IH&IDAMMHOR JOHTH, JMCKDPETHOCTH BHIAYHM METOR
TAyORHH.

B nponecce perAcTpalAd oTMedaeTcs Jw0oe H3MEHEHHe DexuMa
samicH (CKODOCTH IPOTSKKHA, AHCKPETHOCTE BHIAWM METOK IJyCHMHH, ¥3-
MOHEHHME IMala30Ha M3MepeHua), OUMPPOBHBANTCA MOTKE IVyOuHH (He
pexe ueM depes 5 M), oumJpoBHBAETCH BpeMs Havajda ¥ KOHIA BCeX
OpPOMSBONMMHX omepalmii (Ho  He pexe 4eM depes I 4).

Bce NPOR3BOIMMHS ONEpAIMM OTMEYanTCH HA  IMATPaMMHON JIeHTe
COTVIaCHO IIepeuHD YCAOBHHX OGo3Hadenu# (npunoxenme 9).

JoGasd aHOMAAMA DErMCTPUPYEMHX NapamMeTpoB (PEXHOJOTHUSCKas
¥ omacHas) ZOJRHA OHTH OTMeUeHa B OCbACHEeHa B BHIe, olecleddBan-
meM NOoCIeAYPNyD RHTepnpeTamun samucH. Hocle OLEHKE CATYarMA HOJE-
Ha OHTH OTMETKA O BHIAQHHO# DPEKOMOHIAaIMH.

lpn HanM4me OPONYCKOB B 3SalMCH KDHBHX NOJNXHA CHTBL yKas3aHa
#X TIpHUMEHA.

JMarpaMMe @HaJOT'OBOX perscTpanMy nopjiexaT INociae OKOHYaHMA
BaxTH cmade B KU sxcmemmupmm I'TU (xoxTopH, Tpecra).

lndpoBas perucrpalmsa IPOM3BONMTCA OPH HauAdMy IpdpomedaTan-
mero ycrpoficTBa BO BpeMA MeXaHWYECKOT'O OyDeHMd, IPOMHBKM M Ipopa-
GOTKA.

Irarpamva madpoBoii perMcTpallay NpmiaraeTcH K IparpammaM aHa-
JOTOBOM perrcTpandd, DO3TOMYy B Hadale IMATDaMMH YKA3HBABTCA TOJb-
KO Ha@MMEeHOBaHH® peIrzcTpupyemof onepammu (CypeHue, NpoMHBKA, MpPO-
padoTka), pexuM mevaTh (B QYHKIMM DIYOMHH WIM BPEMOHU) M IMCK~
PeTHOCTH IleuaTh.

lagpoBHe mmarpamMs OOLJIeXaT CHAYe OJNHOBPEMEHHO C IMar'DaMMaMi
adanorosof perxcrparua.

3anojkeHue padoumx gopM

B mponecce pelleHMA OTHEJBHHX TEXHOJOTHYECKUX 3aIad OIeparo-
POM 3aNOJHSIOTCA cUemMaabHHe padowme gopmu (mpanomenms I0 - I2).
Padowe fopuu He nopiexaT cuaue B K sKcuendimM, Ioka He OyayT
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SAKOHYGHH pPAGOTH IO TEXHOJOTMYECKHM HccaemoBagmam. [Io Tpedopa-
HAK 3aKa3YHKa 6My MOT'YyT DepejaBAThCA KommM Takux dopM. CpomHag
ImarpaMMa TeXHOJOTHYSCKEX HCclemoBaHm#t (upmnoxenwe I13) samoa—
ageTca Killlom skcmemmmme (Tpecra).

Ofopmnenre ex6CYTOYHON TOXHOAOIMYECKO! CBORKH

ExecyToyHas TEXHOJOI'MYECKAA CBOIKA COCTEBASOTCH ONGPATOPOM
m0 pesyabTaTaM padoT Ha CKBAXMHE 33 OpoWejuMe CyTKH. JopMA CBOZ-
KU yCTaHaBIMBAGTCA HO COIVIACOBAHHN C 38KA3YAKOM. [IpA HE3KHEX CKO-
POCTAX IMPOXOAKA H HeleJecoo0pasHOCTH eXeCyTOdHOI'o cfopa mHPopma-
IM# BOSMOXHA €8 KOMILIeKTalMsA 3a Jiodo# mpyro#, ymoOHwld mis sakas-
YgKa, KHTepBaJl BPEMEHHM RJM IVIyOMHH.

ExecyToyRas CBOIKA HNOJNXHA B 00A3aTeJIbHOM IOPAIKE COIEPXATH
BHINCKY M3 XKyDHaJAa O BPEMeHW Hadana ¥ KOHIa BCOX IPOBOMUMHX Ha
OypoBoft omepamnit, BeJMUEHY CYTOYHO# HNDOXOIRE HA HOAOTO, YCPONHOH-
HHE 3HAYeHHA DEXMMHHX [IapaMeTpPOB 34 HHTeDBal HPOXOIKA ONHEM JOJO~
TOM, 8 TaKRe OTMeTKA O BHEABAGMHX NPEXyINPeXNeHHAX ¥ DPOROMeHnany-
AX ¥ HX BHUOJHOHHM.

13.2. KoATpoab MapameTpoB H OOHADYRSHHE MX aHOMaJRHR

Bce mapaMeTpH, KOHTDOJHMDYEMHE B Mpoliecce TOXHONOTHISCKEX
BCCHAENOBaHME, NeJATCA HA DPORMMHHE R DEATHDYDIES.

K pexEMHHM OTHOCATCA CJeINyWIMeé NAPAMeTpH, 3HAYeHHA KOTOPHX
8aNlaHH YCJIOBUAMA OypeHHs:

- HarpyskKa Ha HNOJIOTO;

- YBCJIO0 OGOPOTOB POTODA;

- pacxor Ha Bxome (umca0 ZBOfHHX XOZOB Hacoca);

~ XapaKTepECTHKE OypOBOTO pacTsopa Ha BXoze (mioTHOCTD,BA3~
KOCTh, HalpA¥OHEe cHBUra, (QUJIbTPalMd, MAHEDAJM3AIMA, Ia30COR8p—
Xaude, Temmeparypa).

BeyIMUMHH DEXAMHHX OapaMeTPOB yCTaHABIMBANTCHA M LOLNEPEABADT-
CA B COOTBETCTBHH. C TexmpoexrToM ITH u PTK.

Pearupymime napameTps (Tadn. 30) OTIMYENTCH OT DERAMHHX
TeM, YTO MOI'YT HKSMEHATHCA HPM COXPaHEHMH DEXMMHHX NapaMeTpOB NOo-—
CTOSHHHMM ¥ OTH M3MEHOHHA CYPEILIMKOM (TEXHOJOTOM) HPAKTHISCHH
HS DPEeTYRRPYHTCA. '
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Tadnana 30
XapaxTep KB3MOHOHHS DEAUEDYDUEX IapaMeTpoB
HpH YBEJWUGHAN DEXMMHHY (TeXHOJZOI'MYeCKHe SHOMAIUA)

Poarupypupe napameTpu

Mexa~-{Kpy~ 0Dy AAIBOHKEOR GypoOBOTO pacTBODE
HEYe- | TA- CHCTeOMH Ha BHXO®
Poxmmune | ckad |l . v
cko~ |Mo- llaB o~ |Ocbem . .
napaM8TPH | noopy [went [ne~ | Tox B Tesme~ |Ilnor- |1880~ | Mane
mpo- {Ha [uEe {Ra |pE- | oo fuoons [cOREP-) DaR-
xomxa|po~ |Ba | Bu~ |emuux|PATYP z
ggpe BX0-} X0xe | eMro-~ FAHRE | S8lRA
ne T CTAX
Harpyska
ha Touoro |+% +# o lo |o 0 0 0 0
CropoCTh
BpaleHis
orope e [ 1o lo o low* jo o o
Pacxor|+(O)* [0 K® 1+¥ jo o(-)* lo 0= 0o
« Inor- )
= goers |-(0)F|o)%* |0 |0 0(+) % {8 1y 4]
gg.MnHe—
& pann-
&8 Samn |0 o o {o jo o oo Jo S
BA3-
f’guocm (-1 (0)%* 1o |o 0 0 0 0
§‘:I‘aao-
coxe
§§E&ﬂﬂg- 0(+)**|0 I I ol ) L B P 0
oy

¥ _ pearmpyomuit DapameTD A3MEHASTCA OLHOBDEMEHHO
C M3MEHEHUNEM DEREMHOTO;

¥ _ pearupywmait mapaMeTp MSMEHSETCH UeDPE3 BpeMA
MOJIYIMKAE N0 TpyCaM MOCHe M3MeHeHWS DeXMMHOTO;

¥ _ boarupyomplt mapaMeTp M3MEHASTCH YepPe3 BpeMd
HURKI8 DRPRYJIAIIHAR .,
OpraMegaHune.
0 ~ napameTp He MeHeTCH; - - YMeHBIIGHHe IapaMeTpa;
+ - yBeJdHyeHHMe napaMeTpa; ( ) — BO3MORHOE A3MEHEHHe NapaMeTpa.
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AHOMANBHHM H3MOHeumeM Oapamerps (aHomanwed) HasuBawT Jwloe
A3MEHeH)E HapaMeTpa H3 BeJEUMBY, OPeBHMADNYX IOTPSNHOCTH OUNpe-
IeJieHEH TAHAOIO [1apAMETDE.

TexHONOTHYeCKOE aHomanmedl HA3HBAGTCH OTKIOHERME DEeRMAMHOID
napaMeTpa OT MPOeXTHOTO 3HAUeHMA EIM SH3IUSHUSA, OCYCJOBISHHOIO
HODMBJIbHHM IPOLECCOM [IPOBOJKW CKBAaXWHH, AHOMANBHOS R3MEHEHME pe-
arupyvlierTo napaMeTpa, OCYCJNOBJASHHOE HIMEGHSHMEM DEXHMHOIO, a TawKXe
NpOBONSHNeM CNOLMANBRHEX TEXHOJOTWUSCKHX omepaudii. K TaxEm asoMa-
JMAM OTHOCATCA OTKIOHEEHA oT Texnmpoekra, ITH, PTK, Bce aromamn
Dear#pyosMx JapaMeTpuB NpPH M3MEeHeHMA DeXHMHHX, a Taxke AHOMAJNHH,
DOARIADMEECA OpH 06paCoTXe ¥ Nepexadyke pacTBOpa, NepeRMoYeHmA
H3COCOB, IBAXCHMM MHCTDYMEHTa M T.II. TeXHONOTHYECKRUE ZHOMAMUH pe~
ATEPYOURX NADAMETPOB LD yBeJMIeHMM DeXHMHHX NPeNCTaBIeHH B
7Tadn. ), YMOHLIGRAS DORMMHHX HapaMETPOB 1aeT OPOTHBONONOXKHYW
AROMAINK:

OrxacHensa JQKTHISCKAX DOKMMHHX ¥ DOar¥pyRaMX HapasMeTPOB 0T
OPOSKTHHX MOLYT AMETDH cayuaithuil wim BuHyxueHHH¥ xapaxkrtep. Cuyqai-
HHE OTHIONHSHMS OUYCAOBJSBH HpoMSBOMBHuME peficTehmam Cypopo#t Opi-
TaNN, BHHYEIEHHHE — [eOJOI0-TEXHUKO-TEXHOOTHYSCKAMY NPHIAHAME &
OTCYTCTBMOM WIH HONOCTATKOM 33IIARMPOBAHHEX TEXHHWISCKHX CPeNcTs,
HeOpeIBANIGHHUME CBOHCTBAME Daspes8, OCHORHEHHAME H T.I.

Onachoff aHoMaimel HasWBAeTCA AHOMANBHOS K3MEHSHMe pearupyp—
mero (2 B HOKOTODHX CJyuadx ¥ DeXmMHOTO) IapaMerpa, He OCyCJIOB=-
JISHHOE ¥EMEeHeHUEeM DeRUMHOTO HAM TeXHOJOTHMuecKo# onspaume#. Taxue
AHOMARKY BOSHEKAWT B DPe3yNLTATE MIMSHEHRHs yClXoskit OypeHMs, B03~-
neBcTBEA CKBAXMHE, HapyuWeHuA pexuMma padotH odopyuosasus B Oy-
PRABHOTO RMHCTPYMEHTA. /MEHHO DTH 2HOMANMM ABIANTCS [NUA3HAKAMA
BOSMOXHEX lIpefaBapuiiHuX curyauMii. XapakTeD M3MEHeHMS DeRAMHHX M
pearapypupx [IapamMeTpoB NpH HanGoJee TROMYHHX M3MEHeHMAX YCJAOBU
OypeHYA CKBaXHHH HOpABeneH B Tadn. 3I.

llopanor paCoTH ollepaTopa~TeXHOJora Np¥ OCHADYReHMA aHoManuit
caenywumi:

- AHOMANAY, OCYCHOBNCHHHO® TOXHOJNOTHUSCKHMA OlepaluaMd, -
NMOsICHeHHe Ha COooTBeTcTRymme#l nuarpamve asajioropo# DeTMCTpAIMA;

- cJiydaltHHe OTKIOHOHMSA OT IIPOEKTa - NOACHEHHEe HA muarpamMe,
npenynpexnerre OypoBolt Oparaze, cOOCMEHHe © XApaxTepe ¥ Besd-
YRHEe OTKIOHOHHA, DOKOMEHIAUMA Ha IIDHBEIOHMe IapameTpa B HODMY;
NpR OTKABe - 3aldCh B XKypHale;
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Tadamua 3I

XapakTep M3MeHEHHA KOHTDONMPYEMHX IapameTpOB
NpM THINYAHX CHTYAIMAX OyDeHMs

PexuMHHE TAapamMeTpH Poarupypmpe IapaMeTDH
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Talia Ha 3adoe
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~ OTHNOHOHHA OT IPOSKTA IO I'eOJOIr'0-TeXHAYECKUM NpHYMHAM -
samuch B KyDHANEe, QHANR3  OTKJIOHSHAR M PSKOMEHIQIWY IO ONTHMY-~
sammM OTPACOTKE godora (cM. moxpasmen 12.5);

~ ONACHHE QHOMAJMW - AHAJM3 M OISHKA CHUTYSIAK, IDOBEIEHNHE
HEOUXOIAMHY DAcYeToB B BHZAYA DPIKOMeHIauai.

13.3. Apang3 opmacHHX aHoManx¥ w OUSRKA CHTYaumit

Tlopanor paloTH onepaTopa-TeXHoxora LpM oCHAPYXeHWA ONacHOR
anomaned caenymums:

- HpeiynpexneHne CypoBo# OpEIrane;

- aHadM3 aHOMAJMW, ONpefeJIoHMe Hambonee BEPOATHOX ee Ipu-
WHH M HOMELJIeHHAA pearuis Ha aHOMANED;

- fOpMyNmpOBanEe ¥ COOCHSHHMe pexoMeHnanmm CypoBof Opurazns
Ha NPOBEIEHEE ONpeNeuTeJbCKEX pasdor;

- aHAME3 PesyApTATOB OHpeleIMTeJbCRHX PadoT, NpOBEIeHHe
HReOOXOAMHX DaCYSTOR M OKOHYATSJNBHAH OLESHKA CATYAIME;

- COOCmeRme CypoBofk Cpr¥rane O CHTYAIMH, Pes3yibraTex pacue-
T0B ® BHEAYA pPeROMeHnaim#,

lopaRox aHanM3a OCHOBHENX ¥ HanloJee TRIMYHHL ONgCHHX aHO-
MaJi ¢ noclenywie oneHxof cMTyelME IpPeRCcTABASH B OpRAOKeRMA 14,
T7e BHAGJSHH TPR 27T4Ala aHANKSA:

1) apapmitun#t (HemenueHHut) aHaIM3, HO KOTOPOMY HH(ODMAIMS
ZOJXHA OHTH BHIAHR HEMOLISHHO (HO IO3%e TPEX MUHYT IOCHe BO3HKK~
HOBOHHA AHOMAJME) B KOTODHY NpeLyCMATpEBAeT HeMelJeHHHE TeXHO-
JIOTHYECKHE nelicTBHA CYPUILIEKA;

2) cpoynuft aHaNH3, A KROTOPOTO MOXeT HOTPeCOBaTACA JOMOJ-
HUTeNpHAA MHPOPMAINAA, BHIOJHEHME KDATKOBDPEMSHHMX CHemHalbHHX
{ogpene/uTeNbCKEX) PAGOT, PeROMEHEAIMA KOMEHA OHTH BHIAHA HE
nosxe IS5 MMH MOcie BOZEMKHOBEHMA AHOMANRE, ©CIHH HEeT IPyTHUX cle-
IHMaJBHNX yKazasui;

3) omspaTEBHNE SHANK3 BHUOJHASTCA HA OCHOBE (0.6 ILIRTENH—
26X Hataonexud (Hanpmmep, Nocie NOJYIMKIA LMPKYJIAUME, Oypenus
OIpeREeNeHHOTO MHTeDBaLA A T.L.).

ppnep, B npomecce KOHTPONA OHEPATOP OTMOTHI aHOMAJABHOO IO-
BHINIGHME JARJNOHHWA Ha BXONE B CKBAXHHY, OCTAJbHHE NapaMerpH ocTaBa—
JACH cralknbHH,. OnepaTop nenaeT BHBOL: AHOMAMA JaBleHWA ABIAET-
ca omacHoft. OnepaTop HaXomuT omucanme (cM. mpumioxenre 14 mox
nyHxToM 5). COrMacHO yKASaHKAM 9TOI0 NYHKTA ONEPATOp IIpenyNpex-

234



XnaeT  OyDRIBULEKZ O BOSMORHOCTE CANBHHKA HAa HHCTDyMOHTe AIM
00paJia CTOHOK CKBAaXMHN, XaK HayOoNee ONACHHX CATyauE# Iad BO3-
HARHOBGHHAR HpPUXBETA, K NaeT DEKOMOHISUMD IDONOAXaThH OypeHEe C
[epHONMUECKEM OTDHBOM OT 38004 Ha MKy KBazpaTa. B Iporecce
JypeH#a OmepaTOp KOHTDOAMDYST fAaReHMe, MOMEHT Ha poTope X H3-
MeHeHES BOcA NDHM OTpHBAaX OT 3a004 M NOCTAHOBKS HA 3a0oi#, Yspes
IS MmR OTMEIEBTCH CIELYDMAd CHTYAIMA: NapleHEe TpOJoJXaeT pac—
TH, TPE NOXBOME MHCTPYMSHTA HadipuanTcHd Hedoimmme (5-6 Tc¢) 3a-
TARKA, BOJUYAHE MOMGHTa NOBHEAETCH, CKOPOCTHL IPOXONKE HOCHONb-
KO CHH3RJACKH, UTO COOTRETCTBYOT OIXCaRMR OyHkTa 5.2. CorsmacHo
3TOMY IYHETY OIEpPAaTOP AAET DPEKOMOHISIWD EA IPOMHBRY CKBAXHHH,
KOHTDOMAPYST NP 2TOM M3MeHEeRHe IaBNGHMR ¥ BHHOCHMuE miam (mas-
HHE TO MuaMy noaydaer OT oleparTopa~I'eoora H NPOBOINET IPOBEDKY
NOCTATOYHOCTA CKOPOCTH TOYSHMA pPacTBOPA B KOJABHEBOM NpPOCTDAaH-
CTBe Ha BHHOC IUiama. Yepes HexoTopoe Bpems (B Opemenax MOAYIAK-
Jg MO XOJBUY) B uviaMe HACADIaeTcs NOBHMSHHOE CONSDXAHAe 00BaXb-
HO# DOPONE, NAaBIeHHe HECKOJIBKO CHASKIOCH, HO OCTAeTCA ZHOMAIBLHO
ASBHIGHANM, CKODOCTE DPa&cTBOPA B KOJBUEBOM HPOCTPAHCTES JOCTa-
TO9HA 14 BHHOCA MEAMA, YTO COOTBOTCTBYeT NYHKTY 5.2.2. Omen-
Ka CHTyAlMM — OCHIE CTEHOK CKBAXMHH, B DOSyIbTaTe Yero HemocTa-
TOuHas OYHMCTKA 3a6os. OmepaTop NMPOM3BONHT OHEHOUHHHE pacyeT MH-
Tepsala HeycTohumBocTR cTBoMa (rayomHH, Ha koTopoff ocHmamrca
CTEHKR CHBEXKHH) 110 BPEMOHE HOSRISHRS SHOMANBHOTO KOJHMYECTBa
OOBAbHO! IOpOXH B miaMe, & TAKke DOXEMA TEWYEHMA OyPOBOTC pacT-
BOPA B KOMBLEBOM IIPOCTPAHCTBe IAfA YCJIOBEH# yCHIeRHOE IpOMHBEE X
coodmaeT »TH naHHHe OypoBo#l OpEraze. TR JaHHHe ACHOJB3YHTCA
GYDRIBIRKOM BIR MACTODOM IJA HODMAINSAIMM Oponecca GypeHRSA.
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Tpmwioxenne I

AKT
HpOBepKA TOTOBHOCTH CKBaX@AH K NPOBONEHUD
TEOJOTO~TEXHONOTAYECKOTO KOHTDOJIA 38 OypeHHeM

n n 19 .

CrkpaxmHa M [Inomams
YEBP PUTC *

Mw, HEReHopImCaBIMecs MacTep (mom,macrepa, CYDRIBIEK) ___.
, npencrasyTesp YEP ’
OpencTaBUTeNb HAJANOYHOTO IPeNnpUATHS ’
HAYAILHME (apTRE (MHXeHep) » COCTaBWIA
HACTOAUME axT O TOM, 9TO HaMy OpOBepeHa TOTOBHOCTH CKBAXMHH K
IPOBENEHAN I'60JIOT0~TEXHOJOTHISCKOr'0 KOHTPoJd. B pesyarTaTe Hpo-~
BODKE YCTAHORIEHO:
I. Hnomamxa is yCTAHOBKM CTAHIME LDOLTOTOBIGHA (He HOXUOTOBICHA),
HaXOmMUTCH
2. QIeKTPOSHEPIHA X IWIOUWANKe HOXBeIEeHa, HAUpsReHue B
3. lyTm noxbesza M BHE3Ja C Hee HAXONATCA B COCTOAHMM ___

{oLerka)
4. ¥enod mis ycTaHOBKM perasaropa, pacxoiomepa X IAd oTdopa
ama

(MMeeTCA Wi He AMeeTCH, €0 KOHCTPYKIRA,

000pyIOBaHa MIA HeT)
5. Eeno6 pacHonoXSH Ha BHCOTE _ M

6. llpoToyHasa eMKOCTE MJA YJCTAHOBKM INATUMKOB CypOBOTO pPacTBODE

(EMEeTCa WJHE He HBMeeTCH,

668 KOHCTDYKIMA)
7. Hanmume B COCTOAHHE WIOMANKM y Xesnoda X HPOTOUHOU eMKOCTH ___

8. lloxxoxn k xejoly B NPOTOYHOE EMKOCTH

{COCTOAHAG A OCBOUEHHOCTE )
9. BonaHad JMHAA K BROPOCHTAM

(mameeTca

TIA HE HAMEeTCH)
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I5.

I6.

I7.

18.

Ig.

20.

2l

IleCKOOTHENNATJIH

~(EMENTCA WA He BMenTCA)

Wroormenaresn —
(MMEenTCH WJIK HE MMEKTCH)
lleaspaTop
~ (AMEETCH WIM He MMeeTCH)
CrcTeMa aBTOIOAYBA ¥ KAIMOPOBAHHAs IOJMBOYHAS EMKOCTH

C ypOBHeMepoM

“(MepTCA RIM HE EMEpTCH)
PerysupyeMud mTyliep Ha BHXONE K3 CKBAKAHH

B (AMeeTcs WIH He HMeeTcd)
BOBMOXHOCTE pacoTH ¢ oJHO# padodedl eMKOCTBH, M30JXPOBAHHOR

0T pesepBHHX eMrocTeil

\cymecTByeT, He cymecTsyeT)
PacrBopomelialike B padodel eMKOCTH

(AMENTCH BJM He BRMenTCH)
MoHTaX TEeXHOJOTHYECKHAX INATIUKOB

(7RO IaTYRKOB)
coOTBETCTBYET (HO COOTBETCTBYOT) TEXHUYECKHM YCJIOBHAM

{HaMMeHOBaHMe IOKYMEHTa)
YcTaHOBKa, IONXOX, OCBEMSHAe, 3a3eMiIeHHe M padoTa NaTdIMKOB:

- OPOXOIKH

(OCyHWECTBIeAH, HOT W LpAUNAA)
- Beca Ha KpoKe

—~ CKODOCTE BpameHWaA IOJX0Ta
-~ IaBIeHAS B HarHeTaTeJbHOR JHMRMK
- YMCNO XOIOB HOPIHA CypoBOI'O Hacoca
-~ pacxofa NPOMHBOYHOX RMIKOCTH Ha BXOXe
- pacxona NPOMHBOYHO# XEIKOCTH Ha BHXOXE
- o0beMa NPOMHNBOYHOX XMIKOCTH B ©MKOCTAX
- IDIOTHOCTH OPOMHBOYHO# XHIKOCTA HA BXOHe
~ ILIOTHOCTH MNPOMHBOYHO# XAIKOCTE B XeJo0e
- TeMIepaTypH NPOMHBOUHOE RMIKOCTH B xe100e

— 3JeKTPONPOBONHOCTH IPOMHBOYGHON XHAKOCTH B Xejole

Kounykrop (TexmMueckas KoJoHHA) H M, @ MM,
ZONOTO THI 3 MM
Bsaumane HOMOXA B padoTe ACKJDYGHH, MOHTaX CTAHIEH Daspe-

maerTcs
3adoit Ha Haval0 MOHTaxa MM
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22, HonxupYeHKe CTAHMER K MCCHGNOBAHHD IIPOM3BENGHO Ipu 3adoe
———e M, 0 NAHRHM

Nlpencragateas YEP
Macrep

llpencraBuTeRs Hanamod-
ROT'O NPEAUPEATHA

AKT TOTOBHOCTH CKBAXRHH K I@OJOT0-TEXHOJOTHUGCKOMY KOHTDOJK
BpyYeH HaualbHERY Naprud (oThama) ¥
B q M "___ " 19 T.

Hayambudr re oro—'r§xaoalomecnot
naptaE (oTpAna
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IlpwnoxeHze 2
MAHACTEPCTS0 HEQTAHOW MPOMHINIEHHOCTU
TJABHOE ITPOM3BOJCTBEHHOE YIPABIEHAE [POMHCIOBOK ¥ IOAES0H I'EOBMINKA

YTBEPERAD

TpecT Tnasen#t reosor Tpecra(KoHTODH)

Hpounc.uoao—reocbnsm?cm
KOHTOpa (9KCHeIAImAs

[lapTag " n

S I9_____T.
AKT HA PESYIBTATH TEOJOIO-TEXHOJIOIVYECKMX MCCIEIOBAHUN

CxeaxmHa M Kyer % Mnomans YEP (YPB)

Kareropas CKBamRRmHH 3ado#t Parrrueckui

Hagano Oypesus, Hauano mccaenopaxuit

OxoHuaHue OypeHuS, OxoruanMe mcoxemoBanui

Tan crarumy HuTepman mccnenosanaft
I, OBBEM M KAUECTBO BHIIOIHEHHHX MCCIELOBAHMIA

* MuTepBanu PerucTpEpyeMHe QopMa perdcTpaunn KaqecTBO Wureppanu | Ilppumna Tpane-

ACCHAONOBAHAA, =8 ETTVT OTCYTCTBAA | OTCYTCTBHA
/0 M HApaMeTpH % ronne | Bas MaTepralia | peracTpals| perucT pala| YaHAe
I 2 3 4 5 6 7 8 9 10
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%% [oX] g I8CKAT0 NOJIOKe—~ még %m’é‘. %’% [N g i% OB OO O
o/l gz | S = | HESI B paspese 2o IREad s |32 E 5 Belazl Bz R,
Fh | 3w e Eellfiadane i) E8 | FE|5E|AiEs
a8.25 &gé wenry ITH [0 TTH %gu aada & 2a2) &3 Ax|2A| SRR
I 2 3 4 5 6 7 8 9 I0 1I I2 I3 |14 I5
3. BHIAHHHE TEXHOJIOIMYECKWE PEKOMEHIALMN
% m BumonHeHKe HNoxnrsepknaemocTs | 3GPeKT 0T peanu3amux
n/n | MaTepsan, M | PeKOMOHIAIMA | noyowonnammii | pexomelmaumit DEKOMeHIaujti

I 2 3 4 5 6
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4. TEXHIKO-3KOHOMAYECKUE IIOKASATEM EYPEHAA CKBARMHH

OrpadoTKa MOJOT Bpems, 3aTpa-|KomMepyec-
Bpema mexanwmge- | llpoxomra Ha |KoamdecTBo gﬁmapﬂoe BpeMs HeRH0S 1A §?ﬁ gl;g{)oc'rs
UnrepBan, |ckoro Oypes®s,d | mosoro, M  |momor, wr |CIO ¢ IBP, u JIMKBHNALID GT.-MecC.
M wian | gaxr. | mnam | gaxr. |mwran|gaxr. fmian daxr. apapi, mias | gaxr.
I 2 3 4 5 6 7 8 9 10 II 12
5. SAKINYEHNE

lIpr GyperEM NONOCHHX CKBamkWH Ha maHHo#t miomame cayxda I'TH pexomeHIyeT

Tu.reosor YEP (YPB)

E%}ag%'r ?womqecmro

HavuasmHuK napran

Byposo#t macTep

we

(oTpsma)




lpuioxerue 3

MAHUCTEPCTBO HBSTAHO! ITPOMHILIEHHOCTH

TIABHOE [IPOM3BOACTBEHHOE YIIPARIEHUE
TPOMHCIOBOR M HOIEBOH TEOSUMKM

Tpecr OOnenmuenne
K (1mra) YEP (YPB)
Hapraa TTH %

EYPHAI

onepaTopa-Teosora

Iiromaxns, Kyer & CxpaxuHa ®
OpoexTHas IaydmHA Tun GypoBo#t ycrasoBw®_____
[exs Oypenms
Hagano mccaexosanm#t
HuTepsan mccienoBasmi

OxoHuanne HccllenosaHmit
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{finTepsan or0opa

Jara » Bpema ordopa

Bpema oTcTaBaHEA lulama

Opaxuya

Haspanue OCHOBHO# HOpOIH

Boapac?

% COOTHOMEeHNe JHMTONOTAYSCKNX pasﬂoc'reﬁ“

Onmcasye IOpox

PpaxumoHHHE COCTaB:

(I,1-3,0 mu) - r, %;

(3,1-5,0 sm) - T, %

(691"7'0 MM) - I" %;

Goxee 7,0 mm - T, %.
KapSoHaTHOCTS

CaCO, %, CaMg(CO.), %

JBA:
Tun GuTymomza

CTeleHb JOMAHECLEHUMHA, Cant

[iger

3
noTHOCTH, I'/CM

lloprcTocTs,%

*  HymHOe NONYEDKHYTH

k.2 3

He samosHseTcs B clydae 0Tdopa KepHa
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JononHATENEHHE MCCASNOBAHNA IJaMa B KepHa

IlpamevaHEA:

BungHHHe DEXOMEHTALAR

Oneparop-reoJor

244



Dpmioxenze &

JTHKETRKM K IIPOBAM IUIAMA,KEPHA ¥ BYPOBOIO PACTBOPA

IpoGa %

I AlG

CrBaxuHa ¥

Inomazns

HurepBan oréopa
Bpems oTdopa

Teoutor

Odpaseu &

KEPL

CKBaxmHEE b

Inomans

Tryouna ordopa

Bpema ordopa

Teoxox

IlpoGa k&

BYPOBO/t PACTBOP

CrBaxmHa %

Miomans

HurepBan oTdopa
BpemMa oTdopa

Teonor

1/4 32-5033
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CBOJHAA  IJIATPAMMA

Tpect YEP (YPB)
Mnomanms Kyct ¥ CkBaxuHa %
lens GypeHHA TuyOuna OpoexTHAS

MHrepBan MccaenOBaHAS Tan craduan

Hagano ucchaenoBanmnit OxoHuanme uccrenonannl

Pacxon Sypo-
BOT'O ?ac-rso- W xawm 1
ba, a7 =~ KapGorar-
I ol I ool R il IO e
’ T

o | Dpononxrrensd « | e v/cM8" | CaCo, B P - z -
HOCTE IIpOXOZ o

e | X, MKHI/)M : : Calg () NN 04060 80 o | o | mopon
Mo 2| Plas adm & o .

« —-I-—In.._._Ia._ > o 2‘, H ,231 sle
w—== 1" ==

=l 25 30 3 |7 |7 ol o
R SN SR S

I 2 3{ 4| s 6 n s sl 10
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[ppaoxerne 5

TEONOTYYECKAX MCCIRIOBAHI!

2 mni"m’fék .OO-W B B B aewor  Bleres [B5HGm
Z-moti [ fppoae- S e [CHom - EEHRA
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T !
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Jommne—| Tasonacu| Omen- | Cymmap-| 5 |O6mem B mf
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® IOpunoxenne 6
MAHUACTEPCTBO HESTAHO# MPOMBULTEHHOCTH
TIABHOE ITPOM3BOICTBEHHOE YIPARIEHVME TTPOMHCIOBO/A Y IQIEBOA T'ROSUANKY

TpecT

IIpoMHCIIOBO-T'eOPR3AIRCKAA
KOHTOpa (9KCHeIALMI

Naprasg
EEECYTOYHAA CBOIKA I'EOJIOIO-TEXHONOIVIYECKMX MCCIEIOBAHMA %
v " 19 T'. Bpems q MAH
CxBaxuHa ¥ Kyer % [nomans YEP (YPB)
Kareroprs CKBamRMHH Havano OypeHus Bun Gypeums
JonGuenue % MarepBanu OypeH#s Ge3 ordopa KepHa:oT _____JNO____ M, BCSTO ________ M

¢ oTdopoM KepHa: OT HO____M, BCEIO ______M
I. TEONOTO-I'EOXVMAYECKNE MCCIENOBAHNA

Jimroao- Oomas | HegrerasoHaCHIPHHOCTH NapameTpH NpOMHBOY-|PexomeHn—
¥ Marepsanu{ yopoopmo | 8O3 pyc- — N oy~ [YEP (YPB)
n/n nccne:o- puctuxa |P3CT|rocTs ﬁgé— g:gy_ N e E 1618 | po ggﬂmeuy-
BaHRA = om
. mur, W88 | £ g ora. | =|EF|EfEndy | OPH [Pokuman
Gann : 5 " § § Ie Imosamm
a3pesa
gmgaman
I 2 3 5 5 6 7 8 9 I0}1T |12 I3 I4 15

Teosor crammmm I'TH




2. TEXHOJOIWYECKME NCCIENOBAHVA

Jonoro Pexum Gyperma OcJo%~ PexoMeHIanuR
% | Varepsan,|Tu~ |Ma- |Bpems Ha- |0Go-|lan- [Pacxon | HEHEA, } _| YEP (¥PB) mo
a/n y no~ |soc |Mexa-|lpo- | rpys-|po~ |ne- |mpomsBou-| namm-~ | OYPBIE nanbHetmel
pas-|no |[H@Y. |XOn~ | K&, |TH, |HMe, |HO} mum- — THKY
mep |ko- |Cype-|xa, |7 ol Ma [|KOCTZ Ha IIPOBOJIKE
Iy |HHMA,9| M MEE BXOJNE, 30H CKBAKHHH
Ja/c ABIIII
I 2 3 4 5 6 7 8 9 10 II 12 I3

544
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panoxenxe 7

MAHUCTEPCTH0 HESTSHON IPOMMILIEHHOCTY

THABHOE DPOMSBOJCTBEHHOE YIPARIEHNE
MPOMHCIOBOA ¥ TOAEBOR TEOGU3MKY

TpecT O0semineHRe
IrK(Ira3) ¥BP (YPB)
Haprra I'TH %
EYPHAI

TEONOTO-TEXHOXOTHYECKUX MCCHRNOBAHWI
Mnomans Kycr & CrBaxuua % _
TposkTHas raydmsa Ten GypoBo#t ycTaROBRY
Tro HacocoB RoxmuecTBo HacoCOB,
KOHCTPYRIMSA CKBEXREN
Jmamerp, MM
——————— NI0H0T§ , EOHEYRTODA » KONOHHH__
Tnyomaa, u

HaTepsan Kccrenonammi

OXOEWAENRS
Hocaaropankit

Hawaxo
RCCAAROBAHRR







N Dpanoxexme &
8]
MAHUCTEPCTBO HESTSHOA MPOMHIUUIEHHOCTH
TIABHOE ITPOM3BOJICTBEHHOE YIIPABIEHME NPOMHCIOBOR ¥ IONEROH TEOSVSMKM
TpecT OGrengHeHRe
ITK (I'3) YEP (YPB)
CBOIHAA JMATPAMMA T'A30BOTO KAPOTAEA

Inomans, Kyer % _ CrpaxnHa M
UnrepBan ucciaeponaznit Jara
KoHCTPYHIMA CKBEXMHH
{arepsain, M
ImameTp moJOTa, MM
JlaGopaTopus, J Herasarop Xpomarorpad ]
Macmrad

i, wa/u ! T, ¢ yaerom K¥, %|Orsocmrens— IlapameTpH OypoBOTO
2| 20 40  e)Bp |=w| G2 050 Bl cooran |Immtie- |pacmsops, moGmkm
- 3 e " Q§ - (Y ? ) rasaﬂ % TeHIEA RGQTK R’ XAMpe|reH—
S0y Ve——-|9.4| 8 : : ToB
g | BHX ol BB MREE
¢ gEE|RE B wh____ |E=\d|8 § 8
ol 10 20 VS8 F |00 2000  3000] SIS1S= =

* TopuaoHTaJbHEH MACWTaG MOKT ONTH MaMeHeH mpM oueHb muskEx (<0,I) mwum macoxmx (>1I,0)

3HAUEHAAX rcym'

¥¥ 3anoyHAeTCH B NEPCHEKTHBHHX YYacTKax paspesa M OpM HOBHmeHHNX (B I,5 m Gosee pasa BHIE

POHOBHX) 3HATCHUAX Tcym'



liprnoxense 9
YCHOBHHO® OCOSHAYSHHA,
HCHOONb3YEMHE IDH OFOPMICHAR NOKYMOHTALMM

{, Hi, I - DEpKyJAsEs, Hadako B KOHOI IADKYNSITER

H?, HI' - IPOMHBKA TOXHOJOTIHIOCKAS B T'6ONOTHYECEaA
i — HCIHTAH®® CBAGHPOBaHAGM
gb - npopafoTKa, paclIHpeHRe CTBOJA
- GypeHme CILIOWMHHM 38606M
HB, KB - HAYaNo A KOHeL Oypesda
B, X - OypesHe ¢ OTGOPOM KepHA

CI0, HapamEsaBme

$ox

Cli¥ , Cll# - nombeM # COYyCK OyPHABHO# KOJOHHH

Pl - peMoHTHHEt mpocTol

ol — Opr'aHM3aUMOHHNE mpocToR

puil - TOXHOJOIMYeCKasd OCTAHOBKA

HI - pasCypHBaHAe IOMOHTHOTO CTaKaHA, TOXHONOTHIOCKOH
OCHaCTKA oCcamHof KOJMOHHH

OK+ - COyck ofcamHo# ROJOBHH

LIOK - HeMeHTHpoBaHne 00¢giRoR KONOHHH

3KP - BJeKTPOMETDHYeCKa#l KapoTamuad padoTa
MOT,UOTe ,IT¢ ~ padoTa IIACTORCOHTATENR, COYCK M MONbeM INacTo-
ACHOHTaTeNs Ha Tpydax
oP - o0padorTka OypoBOTO pacTBOpa
CKe0 ~ CKODOCTD HDOTAXKE, MM/
MO2,M05,MI - IOHCKDETHOCTH BHEAYA MOTOK I'MyCRHH uepes 0,2;
0,5 # I M COOTBOTCTBEHHO
63645. é4’748, ‘4540 - Tas30-, Ta3oHefTe- ¥ HefrenposmieHAe
Ha COOTBETCTBYDIMX IVIyOHHAX
=%2,5 3040 - NOTJIOMGHES ¢ MATOHCHBHOCTBD 2,5 M°/4 Ha TIyCEHe
3040
21,5 3240 - mocTylUIeHHe ILIACTOBOTO (UIOENA B CKBAXHMHY ¢ HHTOH-
cHBHOCTER I,5 M5/ Ha Taycmse 3240 M
¥ 4, 4845 - saramrn npE mombeme 4 T HA TAYORHe 4845 M
4+ 7, 3089 - mocazka OpH cOycke 7 T Ha rayCsHe 3089 M
— paGoTH N[O JRKBAIAIHM OCJIOXHEHHAS
- paGoTH 0O JEKBANALME AaBapHA
» 3K - NMONKIMHKA H 3aKIEHKE OHOPH J0J0Ta

Hig©



lprnoxedne I0
KAPTA JOEMBA CKBAXMHH

yeP CxBaxmaHa ®
Inomams InyOusa Ha Havala OOIBEMA
KoHCTpyKmms GypRALHOE KOXOHHH
YET ¢ and, cB YET ¢ MM, CB
Tpycu ¢ M, cB Tpyou @ M, cB
% | Hoassro ceeue Ioxms, a° Bazanc, M | Buxox
n/n MOXLY pacuer-|BakTH= | ooy | KAXIOTO bacrsope

CeTO | xosmBamm | Hidt geckuit moaEBa | B meaobu

J"
L H
Jlara Omeparop

IlpunoxeHne II

KAPTA CIIYCKA MHCTPYMEHTA

YEP CxkBaxuHa

[nomaxs Iny6mHa Ha HAYAN0 COYCKA,

KoHeTpyKIOHus CyPAIBHOR KOZOHHH

yBT ¢ MM, ce VBT ¢ MM, CE
Tpycu @ MM, ¢8 Tpyou ¢ MM, CB
» CrymeHo cBeueR 0GbeM BHTOCHOHWA, M°

%,
e

o/a | Bcero MexNly pacyeTammu pacueTHHI daxTrveckait

JiaTa OnepaTop
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Ilpunoxemme 12

CBOJIHAA JHMATPAMMA TEXHOJOIMYECKUX MICCIENOBAHMA

I COKHHX [EOJOTC-TEXHMMECKUX ¥CHOBMI

Tpecr___
YEP (YPL) H-ERME" @00 BEEY B s B wewnr R e [ZO1R,
Inowans Z- sivenis -HOPADUIE- g v Fripwseeax [0 tune  [EF)-TEREE-
ﬁy er ko Crpaxmea %_____ Qﬁm‘g‘“- TPUTOK ek fifd-acnomn [FEFcas  [CI0]] Lk
SJb Oy peBus, OTBOP ~
Tur c'r;izyn X- kepwa  [J-mewexs  EST-aeaavr  [RKanriapu bR
MuTepraa uccuenoBavdA_____ ______  Hayano ucejenoBaHmit OxoHuaHMe HCCIeROBAHMIE
Mexafmqecm cropocTs, | Iy~ qradP,, grodRy - - ---- gradP, — — —
ouia, 0,19, 014 018 022 02
o~ u | Inro- -
JlaTal 10~ N i . f. . l3 N 14 06~ | sorma [L1oTHOCTH OYyPOBOTO DPACTBOPA, T/CM° —em-— Tipw-
10 can- 10 I4 I8 22 26 | yo-
d M2 igff 4 3 o I
“ I0 20 30, 40 |aon- FI‘pa,uuen-r TeMISDATYDH pacrBopa, rpan/I00 m | B~
] L Y Ha }_0 l30 4l0 ?O € HEH
I]2 3 4 5 6 7
I

HayanpEMK napTre (oTpAga)




CBOJHAA JVATPAMMA

TpecT

YEP (YPB,

[omans

Kycr ¥

llens Gypenus

HHrepsas mccaenoBaHuA
Havano HmccaemopaHmit

TEn cTaHuRy

CxBaxmHa ¥
Tiy6una ODpoexTHas

OKOHYaHME HCCHASIOBAHEE

Tonore NapaMeTpH DPeREML
Tmropasmep| =|{ w | OdopoTu, o6/MmH Pacxoyn Gyposoro
KollmuecTs0 = | MexaHMuecKas CKOpDOCTH,|pacTBOpa Ha BXO-
% 1maMeTp | | R 4 ae, 1/¢
Racanox ol o I 2 ? 4 § I0 ;D 30 z.LO §0
®Msuoc m | =| = *
0 | ROLRY ol o Ip go ?O .40 go Jlasnenme, Mla_ _
MomeHT Ha | > &
< | noatore, 2] =
g |FOR.6L | = | Harpyska mna ZOJNOTO,T
10 15 20 25 3|5 10 15 20 %
I 2 3 4 5 6
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TEXHOJIOTVUECKUX UCCIEIOBAHMT

Hpraoxexne I3

:3 CHO,HAPA— .00 HBDTE—

o ER-oaw [ mmseoun E-mm HoaROETS
/- Evens =]-W HOPM)“E- E-rwmn i) useecthsk -TRne BAT0cTs
YPBUHH
X- ;upmmou- ok - recunia fiog)-Aonomaer “ o [oi)RIME
_OTBOP
“xepra [ -newenr  ES3-aemwaner [ROC)-AnmvapuT A
CypeH®HA [lapameTpH GypOBOTO
pactpopa | Cmocol OypeHns
HoTor GypoBoro Teumepa'rgga Ha HapanmBanmne
acTeopa  Ha BHXOJIe cvese
gm{onel,) ' CHo [Ipume~
40 60 80 I00 120} 20 40 60 80 | Vodomuennn qaHHT
e bl PeroMeHIAUKH
ViameHerme odbe~ | [LIOTHOCTH, 1"/cM3
Ma pacTBopa B | HA BXOIE = — =
EMKOCTH ,M wm == »=| H2 BHXOIIE
1.5 I_O :5 9 ? I|,O I.’4 I.,8 2,2
i 8 2 10
HawamprExk napter (oTpana)
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AHAIM3 OIACHHX AHOMAMAR ¥ OLEHKA CHTYAIIR

praoxenne I4

Buanm asoManum. HemepneHHHHE
(apapuftuufi) aHanms

BOSMOXHHO HM3MOHOHMA NapamMeTpOB,De3yJbTATH ONPENeJRTSJIBCKAX padoT

Cpownuit aHauM3

r OnepaTuBHHE apajn3

I.

B

PesKoe M3MSHeHME YPOB
o6bema) pacTBOpa B ©
KOCTAX HB,BOSMOXHO, HOMA

Ka Ha BHXOne. Peskuit
ggc'r CKODOCTH IPOXOIKH.

3MOKHO M3MEHEHWE Kpy—
TAMEI'0 MOMEHTA Ha POTO-
pe ¥ CHUREHMS IABJGHHAR
Ha BXOILS.

P, IprnoomHATs MHCTDY-
Megz Io no,.uogeﬂmé
MydTH BepxHe#t TPyOH
HaJ POTODOM. BHRI®-
YHTH IUADKYJALAD. DK~
3yaJlbHO NDOBEPATH
MOJIOXGHNE YDOBHA B
CKBaR#HE .

KoHTpOJBL YPOBHA B €M~
KOCTAX X IOTOKA Ha BH-
XOZe

I.I.HaGnwnaeTcd NepeJMB H3 CKBa-
KAHY,
0.C. BekpHTRE NpOSBIANMETO
MHTepBaJa,lIpETOK ¢ 3as0s
O. Pacger o0remMa ¥ HHTGHCHBHOCTH
IpUTOKA, OEHRA BMAA MOCTYIN
mero QuomEra. KonTpoas sa Ja-
rBunanmef npossieHAS
I.2.YpoBeHy B CKBA¥pHO CHAKALTCH.,
0.C. BexpHTHe DOIVIOMARWETO
p KHTEepBalia.

BRINYATE HEHANOJTO LWp-
KyJAIM0,

0. PacyeT odzema HOIVIOWEHMA B MH
TEHCHBHOCTH C UMpKyJLAime#t
Ge3 Hee, Pacuer paBJeHua Hava-

- - Ja_UOTJIOmeHAR. _ _ _ _ _ _ .

I.3.YpoBeHs HAXONATCHA Ha yCTHE

RI¥ OYeHb MEJUIGHHO CRWEAETCH.

0.C, BcrpuTHS HHTepBaja ¢ IIO-
IJIomeHHemM B Hpoliecce

IAPKYIALHA .
0. Pacuer o6nemMa ¥ MHTSHCHBHOCTR
HOIVIONMEHAA

I.I.1.

I.2.1.

-

e - e -

I.3.1.

IIPOLECCE EYPEHNA, TIPOPABOTKM # IIPOMHEBKA

[lposBJloARe JRKBEIMPOBA-
HO. PexoMeRzaumg IO
LaibReimmM padoTaM BH-
JaeTca omepaTopoM-I'eo—
JIOTOM.,

Horyiomenue MOPEXpaTRIOCH
Pexomenpaupa 0O rajb-
HelimM padoTaM BHIaeTcd
0OIlepaToOPOM—~T'80JI0I'0OM.

[lorsomesne NpeKparTrIOCh
RAR 4aCTHUHOS HOTVIONe—
Hme, PexoMermaums HO
IalbpHe#mmM padoTaM BH-—
IiaeTcAa omeparopoM-reo—
JIoTOoM,

- - = -




662

2.

{loABNEHUE KpaTROBPEMOE—
HHX , BHCOKQAMILIATY LHNX
yBeam4IeHRE Kpy?TAlLeroc
MOMEHTa Ha pOTODe M OI-
HOBDGMOHHO KoJeCgHu#

o6opoToB poropa (uon-
KJMHKH) . Bo3MozeH pocT
ABJIOHUA,

« HOmKIMEKA.

P. llporonxas U@PKYJLAIAD
¥ BpameH@e DOTODOM,
IpHAIIONHATE HHCTDY-
MEHT Ha IMHY KBaj-
para.

KonTposnb Beca Ha KDHKe,

L8BJIGHMS HA BXOJE H MO-

MeHTa Ha POTODS.

2.1. 3aTaxxa 0D nombeMe. BO3MOR~
HO COXpaHeHMe NONKIMHOK.Poct
JIABJIeHAA, BO3MOXHH IDH BTOM
KoJIeGaHuA
1. BoamoxeH 00Ba&JN CTOHOK
CKBAFMHH .
P. OcTopoxHOe pacXaxuBaHMe
¢ BpameHWeM # IMDPKyJAmMeR.
KoxnTpons Beca, MOMeHTa,laB-
JIGHWA; QHAQJA3 OUlaMa.

C.

2.2, 3aTaxx® NpE Doxbeme .llomwimH—~
KB coxpaEapnTcd. OcTaibHNe
napamMeTpH CTaCHJIBHH.

P. OcTopoxHOe paCXamMBaHUE C

BpameHHeM ¥ IMpKyLANHeH.
KonTpons Beca,MOMeRTa,000po—
TOB,

- - om  wm wms ee Gon e G . e

2.3, Posxoe CHAXGHEe IABJOHHT HA
BXOJe ¥, BOSMOXHO, Beca Ha
KPhEe, ﬁommm OTCYTCTBYDT.
0.C. CnoM (oGpHB) OYpPHABHOT'O

HHCT

0.

0. [IpoBepka

2. 1.1.[lapamMeTpH CTaCWIRBAPO=

0
2

BaJIACH .

0,C. 3awnamnenne 3a00s.
Hgoaepxa'v Ha BHHOC IUIaMa.
I.2.3araxxn™ nps moxseme,no—-
CaJKe IpH Cmycke.lonx-
JMHKY COXPAHADTCA RIM
yBeutunBawTcA . Kosedaras
JaBJieHnsa HA PoHe oCmero
pocTa.Bo3MORHO CHHXEHHME
CKOPOCTH NOTOK&.B miaMme
aHOMaJlbHOe KOJNMYecTBO
OCBaJIBHOE mOpPONH .BOSMO~
XeH DOCT HARJIOHAA IO Mo-
TEpH UMPKYJSIMHE .

Bal CTOHOK CKBQRMHH,
Ha BHHOC m1a-

. Onpe.uedlgﬁne RHTEepBala

o0Ban¥BaHMA, PacyeT DexEMa

TQUSHWS B ROJALUSROM NPOCT~

DPaHCTBE B yCIOBHAX MHTOH-

CHBHO IMPKYJLAIAN .
2.2, 1. 3aTAXKY NP NOXHOMS , IO—
canxy Ope crycke.llon—
KINHKA CoxpaHsaprcg. Oc—
TajbHHEe NApaMeTpH CTa-

ORIILHH .

0.C.3axxnuka KAL ROAOTOM
(KyCKH HDOpONH WIK NOCTO-
POHHEY IpenMeT).

- . - e -

0,C.

MOHTA,
Mo aecypgueﬂwrb TIYORHY CJI0MY

0.

- - - e - " - -
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 Ban asomamma, HememnenHuf
{apapufinutt) axams

Bo3MORHHE M3MEHEHHA NaPaMeTDOB,pes3yIbTaTH ONDENeNHTENBCKHX pacoT

Cpounnit anaiH3

OneparmBHEE aHaIu3

2.4,Bec Ha XDDKe ¥ IaBJieHme Ha BXO-
Ie COOTBeTCTBYRT HOﬁgaJBHHM.HDn
KIMHKE OTCYTCTBYDOT.MOMEHT CHE~
3WICA ¥ DaBBH MOMBHTY IIpE XOJIOCA
TOM BpaleHMM MHCTPYMOHTA.

P, HOponosxuTs GypeHu#e ¢ HOCTe~
IEHHHM YBEJIMYEHMEM Harpy3KA
IO ILIAHOBOH .

KoHTpoJE MOMeHTa M OGOpPOTOB DO—~
Topa.

o.

2.4,1.TlonxymHKE OTCYTCTBYNT.

Bce mapaMeTpH CTaCRIBHH,
0.C.HaGnwnanack caygajinas

NORKJIMHKA , CBA3QHHAA C
@pmoit 3adoa Mam Uonana-
HHeM OGJOMKS NODPOIH HOX
JOJOTO .

2.4.2,BH0Bb NOABANTCH BHCOKO~
aMIVIMTYIHHE YBOJHYEHRA
MOMEHTa ¥ HONKIAHKHA,CKO-
pPOCTH IPOXOAKA CHUXAETCH,

0.C.¥izHOC OHOpPH ZoOJOTE.
Homse

0.0nenka M3HOoCa HOZHATOTO IONOTA.

2.4.3.KpuBag mMoMeHTa Ha IKar—
pamme ngnoope'rae'r Xapak-
TepHHE TImMN000pa3HEA BRI
¢ IMpOKO} aMIIATYHNOX KO-
JeGaunit,
0.C.Hannume MeTawla Ha 3adoe.,
Boamoren amapmitauit ®3HOC
0J0Ta .
P, IHombem.
0.0neHKa M3HOCA HONHATOrC AOJOTA

3.Po3xoe CHEXSHHME Iamje-—
HMA Ha BXOne C OXHOBpe—
MEHHHM CHEECHMOM DacXo-—
Za Ha Bxoue(OpR IM3esm-
HOM LOPMBOJE-ONHOBPEMBHHO
HeGOJBmOe YBeJNUeH)e
queia X0IOoB Hacoca).Bosz—
MORHO 3TOMY NpeNIeCTBO-
BaJO IIaBHOe HECONBWOS

3.1.Tasoconepkane pacTsBopa LOBHIIE~
HO,ILIOTHOCTE CHUREHA,YBEJHISHUE
YPOBHA B GMKOCTAX H BO3MORHO
CHUREHHE TeMOa YBOJMYGHWA TeMile—
gawypu pacTBOpa HA BHXOXE.
0.C.Baxon Ha NOBEPXHOCTD "m?gxn"
Ta3NPOBIHHOIO pacTBoOpa (0es
BHOpOCA) .

CHUXEeHNe naBJIeHHud.

3.1.1.TasoconepxaHne pacTBopa
NPOIOJEAET PAacCTH,IIOTHOCTH
CHMKA8TCH . BORMORHO pacl-
JECKKBAHEE DAcTBOpPA BOKpYT
yerpa(RoneCanysa NOTOKa HA
BHXOZe) B HOBHIGHH® YDOBHA
B_BMKOCTH.
0.C.MuTeHcuBHQO
3MPOBAHHOK IIq

OSBJIGHE® Ta-
PacTBOP

GoJBbmoro OdheMa .
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1I, Bo3MORHO HIDUJiRISHES,

P. Tpomoamas WADKyAd-
LHD, OCTOPORHO HOX-—
HATH MACTDYMBHT IO
NOJIOKSOHNA MyPTH
BepxHeft TpyOH Hanm
POTOpOM,

0.KoHTpoa: napameTpoB pa-
TBODA HA BHXOXS ,NaBie-

HHMA ~Ha BXORO, YPOBHS H

6MKOCTAX X NIOTOKA HA

BHXOTS .

P.Jlerasmponats am ynameTbL ®3
CHCTOMH IBPKyASIMA 14 ra-
3HPOBAHHOI'O pACTBODA. zIo-
OyCKATH 33KAYKHE B CKBaXAHY
Ta3xUPOBAHHOTO PACTBODA.

0. KoHTpoah napameTpoB pacteopa Ha

BHXOTE ,

—————————————— -

3.2. [loTox HA BHXONE CHHEAETCH Ol-
HOBPSMEHHO CO CHMXOHMEM NaB-
JeHMs ¥ pacxona HA Bxonme. Ha
foHe OOmMETro CHMREHEA JaBJIEHAA
BOSMOXHH CKAYKHM M KoJeCaHWsd,
IapaMeTpH pacTBODa CTACHIBHH.

0.C.HeucrnpaBHOCTE HACOCOB,

0. PacueT oobema OpOSB. .
OLeHKA BHN2 NOCTyIMBHETC
fumouna. KOHTpoZb 38 JHKB:
nauwe# DpoARNEHNA.

3.1.2.llapamerpu Bacrsopa OpABe—
IOHH B HODMY.la30COIepXaHHe
CHU3KIOCH N0 OHOBOTO.

0. KoHTpoJ® IO IHKIY IMPRYJISIHMA
33 W3MOHEHMEM NapaMeTpOB pa-
CTBOpA C IIEJBD CBOSBPEMEHHO~
TO BHABJICHWA ¥ JeTasandi 3a-—
xaqaﬂaoﬁna CKBAXAHY JacTH

~ X23QBo# "Hagrpy",

4.locreneHHoe (BO3MORHO
PO3K0Q) CHURGHHE RaB—
JeHUA OPK DOCTOARHOM
gacxone HA BXOZ6.
1IpOZIoN®aA IMPKYJILAIMD,)
HPAIOAHATH MHCTPY~
Tearzua.u 3a006eM Ha
- 2 M.
0.KouTpoxs nasneHms,Beca,

4.I. Bec Ha KDOKe M IaBIEHHe DO3KO

CHH3MIHCE |

0.C. Citom(0OpHB ) GypPHABLHOTO MH~
CTDYMOHTa.

0. Tlo Becy OLIeHATH IVIyCHHYy CJIOMA,

4.2. JlaBAeune IpOZOJRAET IUIABHO
WM CTYUOHYATO CHHMEATHCH,BOS-
MOXHO,C MoHBmEH MHTEHCHBHOC-
ThD.
1l.BosMOXeH HpOMHB HHCTDyMBHTA,
P.llponosxaTs Oyperme B TEU6-

gue IS - 20 muHA,HO He Joxee

M,
0. KoHTPOJL NABJGHES,CKOPOCTH IPO-—
XOIXW, TeMIepaTypH pacTBOpa.

e o e e s oo e wm oy wn m ww w ww w

4.2.1.]lapneHRe OPONOARA6T Ha-
IAaTh ,CHAXAOTCA CKOPOCTH
ITDOXOLKHA . BOSMORHO CHHXE~
HAe yeMIepaTypH ® IOAB-
JeAde NONRAMHOK.

Egom HHCTDYMOHTaA,
BIGHAE CTaCHIASHPOBa—
JIOCh Ha Gojlee HESKOM yDO~
Bne,coo'me'rcmy?meu oype-
D 6e3 Bacamxi(BEacajok).

0.C.
4.2.2

]

0CTh XOIKE CHHXaeT-
%?%oa‘ TOAKIMHKE,



& Bun aHoManzd. HomenneHHuH BoaMoRHNE R3MEHeHMA IapaMeTpOB,pe3yJETATH ONDeNeNHTeNbCKAX padoT
(apaputtrut) ananus Cpounuft anayma OnepaTHBHEH aRA®3

O.G.Paapymewze (! eHue)
Hacanke (HACAIOK)HONOTa.
0. TloMCK ONTUMAJNHHOR HarpPySKH.
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4.3.HadunnanTcs IaBHHE KOJECaHHA 4.3,1.YCTaHOBAGHH DUTMAIHHE IIO

LABNGHRAs . BOSMOXHHE OZHOBDOMOHBEO UHRAY LADKYJIAIA® Kojaeda--
KOJIeCaHMA IOTOKA M YPOBHA B AW BASKOCTH,IOTHOCTH ¥
OMKOCTAX. 1830CORSPRAHAA OypOBOTO
P.IpoxonxnTs OypeHHe. aCTBopa,
0.KonTpos» mapameTpos OypoBOTO pac- 0.C.B cAcTeMe IMpDKYJLIEH He-
TBOPA HA BHXOZE. ogHOpOnHNE dypoBo# pacr-
BOD,
5. MeanerHoe ymeqmueHHe |5.1.J/laBneHHe NPOAONEAST MIABHO Pac—
IaBneHMA HA BXoze. Oc-|. T2 ARGO MHABHO CHREALTCH ,KONLCa~
TajbHHe HAPaMeTDH CTa— HEA B MEPORMX HPOISAAX ,DPO3MOKHO
CRIBHH, COUPOBORNADIMRECA H3MEOHEHHSM L0~
[I.Bo3MozHR CaNbHAK Ha TOKA Ha3 BHXOMNE A YPOBHA, AHO~
HHCTDYMOHTE EJH 00— MaJbHOO YBOJAYGHHE IMIOTHOCTH U
Bal CTOHOK CKBaXMHH. BASKOCTA pacTBOpa Ha BHXOHE.3a-
P.lpogoszuth Gypedas C THAKKE OpY OTpHBE OT 33004 OTCYT—
TOPUOJMYOCKEM OTPH— CTBYOT .
BOM OT 3alos Ra IA- 0.C.B cucTeme IMPKYJUIIAM HEOLHO~
Hy XBaxpaTa. IHHE OypOBO# DacTBOD.
0. KoHTponb NBRJNEHAZ, MO~ eeTCA TAYRA BHCOKOBAZKO—
MOHTa, Beca. 0 pacTBopa.
5.2, aBneR¥Ee OPOJONRAGT pacTd,BO3- r5.2,}:.lIaBJxemm CHEXAETCA KO
MOXHN HECOJAbLNEE 3aTIRKM IPH HOPMBJBLHOTO. V., HEJO-
IOXLEME ¥ YBOJIMYSHHME MOMOHTA. CTATOYHA MAHM ¢ MRHE-
CXOpOCTE OPOXOIKA CHAXAOTCH. MaXbHO ReoOXomuMa.

P.Orpup or 3a6os, OpomuBKa cksa-] O,C.3amnamnenme 38008 B pe-
KUHH, gyJabTare HeNnoCTaTOovHOH
0.KoRTpoJls maBJIOHAS M QHQAM3 HUIaMa. OTHCTRM.

[lpopapra \'JK_“ HQ BHHOC mJaMa.
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5.3.JlaBnesne MPOMOJKAET PAacTH,lNOAB~
JLIPTCA NONKARHKW NP OCHEM yBe—
JYeHAY MOM HTa, HadingnawTes
3aTARKA IODE NONLOMS ¥ NOCANKA
OpE CHYCKe, MHOTHA JOBOJBHO
3HAYRTEJBHHE
P.Pacxaxupanme HHCTDYMSHT& ©

UEpKyAAIel .
O.KonTponr naBieHHsT,Beca,MOMEHTA.

IIposepka Uy B8 BHHOC IUlaMa.

e s e s W G A wm A W wm s @D e W

5.4.]apnesne OPONONXAET PACTH,BO3—
MOXHO, CRauro0OpasHo,Kodelanni
MOMBHTa,38TAXOK X IIOCANOK He
Baéionaéres.

5,2.2.lapjieHRe OCTaeTCsd aHO~
MaTbHO 3aBHIWGHHHM,HC BO3-~
MOXKHO Ha 37TOM (OHe B He-
CoJBplOe CHUXOH®S.B mname
IOBHMOHHOS COJCDEAHNS
o0BanpHOK DOpOZH. W, 1I0=
cTaTOTHA.

0.C.0CcHOZ CTEHOK CKBAXHHH H

HEJOCTATOYHAS OYHCTKA 38~
60 B KOJABLIEBOM IpOCTpaH-
CTBe B pe3yasLTaY8 OCHIAa-

HRA,

0.Pacuer pexuMma TeyeHmA B ycio-
BUAX RHTEHCHBHOE IMpRyNAIMHA,
OIpeeJIeHNe MHTEepBaJia OCHUa-

X B e e - am e e e o -

5.3.1.Pocrt IzaBneHAS ODPOKPATRIA-
C#H,BO3MOXKHO CHHXoHRO,3a-~
TARKK ¥ [OCANK¥ CHARAKT-
CA,KONe0aHAA MOMBHTA
MO HbHARTCH .
0.C.0O0pasopanse ® paspymenue
CAJbHAKA HA RHCTPYMOHTE.
5.3.2.ﬂa?neﬂne HpoRoJIXIeT pac-
TE(BOSMORHO JIO KPHTRYEC~
XOT0) WA 0CTasTCd aHo~
MANBRO BHCOXEM, 3ATARKHR,
TOCSAKM A KOJNOORHBA MO-
MEHTA COXDaHANTCHA RIM
YBEIAYHHADT CA . BOBMOXHO
| “RLEBHHE CKOPOCTH IOTORA.
0.7 .LansAUR HA MHCTPYMOHTE HE
| cORBAOTCA.YTPO3a IpHEXBATA
5.4, 1. JIponoiaraeTcs pocT lapie-—
BRA ,RHOTNA O HOTEpH
ﬁ%ﬁ AT . BOSMORHO YBE-
e

© MOMOHTa HA pOTO~
pe. po



% Ban anomanww. Hemejmne

(apapufiuut) ananms

Bo3MOXHHE W3MOHGRWA IApaMeTpOB,PE3YABTATH ONPeNeJATENLCKAX pacdor

CpounHit aHagu3

OnepaTuBHHE aHAIN3

P.IponosxuTE GypoHHs.
0.KOHTPOJD> HABNOHMA, MOMOHTA.

0.C.3a0uTH IPOMHBOYHHE OTBOpP-
CTRA XOJ0Ta,TypCodyp WK

BTD.
eHHe Ha o0meM HIOBHISH-
HoM (OHEe CRaUKOOODasHO Me-

HAeTCH.
0.C.HemocraTouHasd QUMCTRE pac—~
~IBopa OT puaMa., . .

5.4.2.

6. YBenmUeHWE CKOPOCTH
HPOXOXKH . BoSMOXeH He-
GONBmOX POCT MOMSHTA.
QOcralbHHe IapaMeTpH
CTAOWIbHH .
P.IIIpon%m'rL OypeHue

-2 M.

O.KoHTpOJIE CROPOCTH IIPO—
XOZKR H BHAT B eM-
KOCTAX. UpZ DE3KOM M3~
MEHEHHMR YPOBHJ ~CM.I.I

6.1.CKOPOCTE IPOXONKA YBEJRUIRIACH
B O%HTepBaJIG I-2 M Gonee 4eMm Ha
50% B cTaCHIMBEPOBANACH . BOBMOR~
HO MSMeHeHHME MoMeHTa.OcTanpHHe
na%aue'rpn CTaCWIBHH,
P.TeosoTM4eCKas NPOMHBKA B TeUo-
HHME TOJYHHKJA IIO KOJBLY.
0.KonTpoas CypoBOI'0 pacTBopa Ha BH~
XOZe B aHAIM3 m1aMa.

6.1.1.100 nanRHEM aHaJM3a mAaMa A
pacTBopa KOJUIBKTOP OTCyT-
CTByeT.

0.C.BckpHTHe GoJ9e MATKHX OT-
JioxeHuH ,
0.[JoMCK ONTEMaNbHO# Harpyskd.
6.1.2.1l0 1aHHAEM aHa/M3a mWaMa X
PacTBOP& BCKPHT KOJUIEKTOD.
P.PoKoMEHIAIMA NC HasbHelmmM
padoTaM BHIAETCA omepaTopoM-
T'S0JIOT'OM.

7.CHEXEHAE CKODOCTH IpO-—
xopxua.OcTalbaHe Hapa-—
gem H waduhg‘;ﬁeﬂne
JIpORONXNTE
Ipo 2 M.

O.Kom‘;-)onb CKOPOCTH IIpO-
XOJ(KH,

7.1.CropoCTs IPOXOLKH CT&GUIHM3HPOBa-
Jack Ha Gojiee HU3KOM ypOBHE.Bo3s-

MOXHO CHWRSHME MOMEHTA Ha POTO[S,

OcTajlbHHe HapaMeTpH CTaCWIBHH.

O.C.chgggﬂe dosiee TBEPIHX OT-—
JIOR! .

O.Jowck onTHManbHO# Harpyskd.Pacuer
peiicorofi CHROPOCTE ¥ CTOMMOCTH MET-
pa,noAcK sKCTpeMyMos.llocne nocrm-
KOHMA DKCTDPEMYMOB —~ DEKOMSHJIAIMA
Ha nombpeM. Omeka HM3HOCa IOTHATOTO

IONOTA.
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7.2.CKOpOCTH NPOXOJKH IPONOJKAET Cy-—
mecTBEHHO HAmaTh.MOMEHT Ha pPOTO-
pe cHmkaeTcs,OcTajlbHHe NapaMeTDH
CTQORIBHH .
0.C./3HOC BOOpYXEHMA JOJOTA.
0.PacyeT peftcoBoif CKODOCTH M CTOK-
MOCTY MeTpa,lONCK SKCTDEMYMOB.
Tlocsie DOCTURSHMA DKCTPEMyMOB —
DEKOMEHIIalMsA HA NOINBLeM. SHKRA M3
HOCA MOJHATOr'O JOJOTA.

B

8.Hapymexue GanaHCOB
oGbeM2 NMONHATHX WI¥

COYWeHHHX TDYO M JOJa-

TOI'0 B CKBAXMHY IpA

IOIbeMe KA BHTECHOH—

HOT'O U3 CKBaXMHEH IIDH

cOycke OypoBOI'O pac—

TBOPA.

P,lpexpaTuTs Opomecc
orbeMa WM CIyCKa.
BusyansHo npoBEpHTH
MOJIOXEHNE YPOBHA B
CKBaxMHe,

0.KoHTpoas mOTOKA Ha

BHXOIEe K ofbema B em~

KOCTHX.

8.1.HadmonaeTca NepeydB M3 CKBAXMHH.
0.C.0putox mpm CHO,
0.PacueT 06nema ¥ (10 BO3MORHOCTH)
HMHTEHCMBHOCTH NPATOXA.KOHTpONB 3a
JAKBHFALMEH MpoARJIeHAA.Pacuer mo-
myctumo# ckopocTr CIIO.
8.2.Had/mopasTcA CHEROHME YDOBHA B
RBAXHAHO .
.C.llormomenme npm CIIO,
O.Pacyer (mo BoamoxHOCTHM) Ofnema M
¥HTE@HCHBHOCTE INOIVIOMEeHMA . KOHT
sa JuxBMzaumeft morJyoweHns,Pacuer
nonycTtamoft ckopoctm CIIO. i
8.3. OHb HAXOJATCA HA JCTEE.
?%HTI)OALHH? ciyck (lIoKem)
5 cpevelt ¢ KOHTpDOJIGM IIOJIORE—
HAS yDOBHA B CKBAxXHMHe.
0. TmaTeus KOHTpOJIb GalaHca 005~
©MOB_TpyS M BHTOCHORHOTO (IOJH-
TOr0) pacTBopa.KoHTposE BEca Ha

[POLECCE  CIYCKO-IONBEMEHX  OHEPAITNL

- e w n - . e mm am me e

8.3.

I.llpn moxseMe HalumOaeTCH
OepeJrB M3 CKBAaXKMHH WA
yPOBeHb HE CHHXaeTCH.Bos-~
MOXHH SaTAXKM HMHCTDYMOHTA,
0.C.lomxpem co cBadHpoBa~

0.PacueT oGmMErd IpGBHNIGHAS OGH—
oMa ¢ HAYAJA HApyNeHUR Calai-

KDDRe.

ca R pomycTHMo#f ckopoct: CIIO.



. HeMmenieHHH#R
aHaJn3

b %mx aHOM:
o> (aBapmitruit

BO3MORHHE HM3MCHEHWA IapaMeTpOB,pesyAbTATH ONDEAeJIMTENbCKUX padoT

Cpounn#t aHaIU3

OnepaTHBHHI aHAIH3

8.3.2.1Ipr coycke o0%eM BHTECHEH-
HOTC pacTBOpa MeHble 00be-
Ma MeTalla CIYMEeHHHX TpyO.
0.C.Coyck ¢ nopmHeBaHWEM.
0.PacueT odmero o4meMa morJome-—
HUA C HavaJa HapymeHma OajsaHca
o nogyc'rnmoﬁ cropocrn CIO.
8.3.3.1lpm cmycke o0BeM BHTECHAE-
Moro pactBopa GoJblle 00he-
Ma MeTalla CHOYmeHHHX TpyO.
IlppocT Beca Ra KpoKe
MEHBIIe pacYeTHOro.
0.C.Henmosnoe 3amojiHeHMe Oypuib-
HOR KOJIOHHH OYPOBHM pPacTBO-
pom(3acopeHre MPOMHBOYHHX
OTBepCTHH NOJOTa,BHCOKHE
CTDPYKTYPHHE CBoOf#iCTBa pacT—
BOPA U T...

9.Pe3koe cHmxeHme Beca
Ha KpOKe IDH CIOYCKe MH~
cTpyMeHTa (mocanxa).
. BoamoxeH HpUXBAT.
P.OcTaHOBUTE cHOyCR.IIpa~
TONHATE MHCTPYMSHT
Ha 3 - 5 M ¥ MemneR~
HO CIyCKaTh.
O.KoHTpoJb Beca Ha KpHOKe
R CKOpOCTH CIyCKa.

0.I.0pr mogbeme BeC Ha KpHKe CO-

OTBETCTBYST HOPMEJBHOMY ,IDH

cngcrce HaduonaeTces HocafKa,

P.OcTopoznHYZ ¢ IOBOPOTOM pPO-
TOPa CIyCK.

0. KOHTDONE Beca Ha KPKe B CKO~
POCTE CIycKa.

b - e e e mm e e - wm m ww e . o

9.I1.1.Bec cooTBeTCTByeT HOpMalb—

HOMY »
0.C.3anennedne KOJNOHHO# 3a He-
oxnsmo# ycrym,
O.Baguxcupoaams TAYORHY ,Ha KOTO~
po¥ DacloJOXeH yc'ryn.bdpa'rn'rb
BHEAMAHHE Ha BO3MOXHOCTH 3anel~-
JIGHHS 3a Hero saMxamm Wiy Ipy-
TAME SJeMeHTaMu CYDHABLHOE KO-
JIOHHH IIpR IocJefyblieM CIyCKe.
9.1.2.lJocanxm yBeaRIMBaLICAH.
0.C.Jo Ha yeTyme (KO3HpB—
Ke), BODOHKE.
0.3aduKCRpOBaTh TAYOHHY X MO~
Ho 5 IPAXBATOONACHOTO MHTEp—-
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9.2.]pr momheme BEC HA KPOKEe BHIIE
HOPMH sarnxxn;, IpR COyCKe -
pExe (mocazmkn).
0.C.Cy®eHye CTBOJA CKBARMHH.
0.3admxcupoBaTs IVIyORHY p?cnono—
XeHMS NPAXBATOONACHOI'0 (CyROH—
HOTO) HHTepBala.
9.3.1lpy normbeMe BEC Ha KpoOKe OC—
TAeTCHA HUKE HODMH.
0.C.CuoM GypunBHOT'O MHCTDY—-
MEeHTa.
O.llo Becy OlEHHTH IVIyOMHY CJIOMa.

10.Peskoe yBenmueHwe Beca
Ha KpOKE IpH IMOTBeMe
HHCTPyMeHTa (3aTARKA) .
11, BosMoEeH OpHXBAT.
P.OcroporHo Ha MemileH-
HO#t CKOpOCTM X C
IIPOBOPOTOM pOTOpA
NOJHAMATE MHCTDYMOHT
MEMO MECTa 3aTHKKH.
O.KonTposr Beca Ha Kpoke
¥ CKODOCTH HOIHEMa,

I0.I.lipn momeeme BEC HA KpOKe
HODMaJIn30BaICH.,
0.C.3anemwnenne KoJOHHO# 3a
HeOoJblok KO3HPEeK.
0.lIlpn manbHefmeM IOLBEMe OIpene—
JETH I'IyOMEY pacHOJOXKEHAS KO-~
L SHDBES: | L e e e e - == -
I0.2,8ec Ha KpmKe pacTer.
0.C.3aTAxRKM B HpHXBaTOOIAC-
HOM nHTngaJG(CyEBHEB,
KOSHpex) .,
0.3afmrCcRpOBaTh IVIYCHHY M MON~
HOCTD IPHXBaTOONACHOTO HHTEpBaIa

ODpumMoevTaHHH4,

0.C.-

II - mpenynpexneHnns CypoBof OpHI'aiH, KOTOpPOe B HEKOTODHX ONACHHX

cllydadX BHEAETCH HO OKOHYATEJBHOX OLNEHKM CATYAIWA;
P - pexomeHIauMe OypAIBIMKY HA IPOBENSHHE ONDEASJHMTEJNLCKAX DPacoT,

HeOOXOMIMHX IJIA Nocyelyomeil OIeRK:
OLI@HKa CHUTYyalMH;

CHTyalmu;

0 - nmeficTeEmA omepaTopa, O3HAYAKIME THATEJBHHE KOHTDOJE 38 H3MEHe-
HAeM YKa3aHHHX [apamMeTpoB ¥ [pPOBELeHMe HEOCXONMMHX DacueTOB.



[lpunoxenne 15

YCHOBHHE OBO3HAYEHUA,

(CupaBounoe)

NPAHATHE B HACTO/IEM PYKOBOZLCTBE

YexnoBHOe | EmanuMua
HamMeHoBaH®me IapaMeTpa 0603Ha9e~- | n3Mepe-
HEe HEA
I 2 3
Tury6uHa CHBARMHH H M
lipoxozka Ha IOJOTO |'|)I M
MexaHEYeCKAA CKODOCTH OypeHHS v M/q
Cropocts CIIO Yoo M/c
$aKTHYIeCKad CKODOCTH TEUeHHA GypOBOT'O
pacTBOpa B KOJELEBOM IPOCTpPaHCTBe %o M/c
PaxTHIecCKad CKODOCTH TEe4eHMA GYpPOBOIO
pacTBopa B Tpydax v, M/c
KpmTmueckas CRODOCTH TEUSHEA GYDOBOTO
pacTBopa Y M/c
CrOpOCTE CeluMeHTalLME iMama B OypOBOM
pacTBOpe Yo Mm/c
[poxo/UTeIbHOCTE OypeHda MHTEpBasa
IIPOXOXKY 3 MAH/M
BpeMs MeXaHAYeCKOro OypeHus iM q
Bpema MeXaHMYECKOI'0 GypeHHS NAHHHM XOJOTOM in q
Bpema paGoTH josoTa Ha 3adoe tB q
Bpems oTcTaBaHEs mJama t, MEH
Bpema orcraBaHms mnama, ONDENeJSHHO®
OIIETHHM TyTeM . on MTH
InmHa OypanbHO#t KOJOHHH: L M
lnmHa cexume GypWIbHO# KOJOHHH \ M
JmamMeTp KosoTa, CRBARMHH D MM
Hapyxusit IuameTp GypWIBHEHX TpyO d, o
BayTpenmmi HuaMeTp GYDEABEHX TDYO d, MM
06BeM MeTalla OypWIbHHX TPYS Vu u
O6tem GypoBOI'O pacTBOpa B CKBAKUHE chs vl
0¢nemM GypoBOTO pacTBOpPa B KOJBLEBOM
MPOCTPAHCTBE Vin M
O6mem GypoBOTo pacTBOpa B IIPEEMHHX BMKOCTAX \') M
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I 2 3

0dpem Gyposoro pacTBopa B CypWIBHHX TpyOax V-z- N
0dsem mpoGH GypoBOTO pacTBOpa \'} a
YpoBeHb GypoBOTO pacTBOPa B HDHOMHHX SMKOCTSX p M
YpoBeHE GYpOBOTO pacTBOpa B ROAMBOYHOK h 1001 M

EMKOCTH
Yucao XOmoB HOpmHA GypOBOT'O Hacoca n, Xon/vus
Pacxom GypoBOTO DacTBOpa Q a/c
Pacxon GypoBOTO DACTBODA HA BXONS B CKBAXEHY an /e
Pacxoxn GypoBoro pacTBopa Ha BHXOIE M3

CKBaXKHH Qnux a/c
Jmdbeperumansaull pacxox A a1/e
HloTox GypoBOI'G pacTBOpa HA BHXOIE v, %
JaBnenne GypoBOTO pacTBOPa B HALHETaTENbHOH

JIAHYR Pox Mila
JlasjieHue B 3aTPYyOHOM IPOCTPaHCTBE PBHx Mla
HoTepn IaBleHMA B KOJBLEBOM IPOCTDaRCTBE APxn MIa
llorepy napjeHAA B CYyDWIBHHX Tpydax AP MIa
lloTepn naBleHAs Ha RoJoTe AP Mia
loTepr 1aBNGHAR B 3aMKOBHX COSIMHEHMSAX TpYS s Mla
TrppocTaTudeckoe HaBleHme Prc MIa
TrppoiMKaMugecKoe NanIeRne PI‘JI Mia
llaBnenue cBaCEpOBaHAA &P Mia
IaBjedne Ha 3800l CKBaxuMHH P Mia
[InacToBOE NABIGHAE Pcms Mila
IpazMeHT HOPMAJIBHOTO IIACTOBOI'C HAABNIEHH ‘md%:m /oM
TpaIueHT IIACTOBOTO NABJIGHAR QNde'H r/cu®
TpamuenT TOpHOTO NaBJeHMs Mr /oM
Bpems NOJIHOTO IWMKJIA IPOMHBKH {u MEE
Bpema mBuxeHus OYpOBOI'C pacTBopa oT 3ados

0 yoTha (BpemMi oTcTaBaHAA) to-r -
Bpems zBmreHWs GYypOBOrc pactBopa OT yCTha

zo 3adod 5 MRH
IIToTHOCTH GYypOBOTO pacTeopa ‘; /e
[noTHOCTH GypOBOTO DACTBOPA HA BXOJHe ¥ox o/ex?
IInoTHOCTH GypoBOTO pacTBOpa Ha BHXOXE Foux /e
Ilnqmoc'rn wama ¥u /o



YcnoBHOS | EmuHmna
HapmmeHoBaHWe mHapameTpa 0603HaYe~ | B3Mepe-
HHIO HuA
JKBHBAJIOATHAA IUIOTHOCTH pacTBopa Soxs r/cm®
[nacTuYecras BA3KOCTE GypPOBOI'O pacTBOpa U Ila-c
CraTHgeckoe HanpsxeHne cHsura GypoBOTO
pacTBOpa , 8 Ila
ImHamMrUeckoe HanpAgReHWe CIBUIa GypPOBOIO
pacTeopa 'to Tla
QJIeKTPONIPOBOIHOCTE GYPOBOTO PacTsopa
HA BXOXS Pc.nx Om- M
QIeKTPOIPOBONHOCTE GYPOBOTO pPacTBOpa
Ha BHXOIS pc_BHx gM'M
TemmepaTypa GypoBOTO pacTBopa Ha BXOge Tex C
TemmepaTypa GypoBOI'O pacTBOpa HAa BHXOnE TBHX o
JlufpepeHrmanbaas TeMiIepaTypa GypOBOTO
pacTBopa AT O
Teopermuecku#f BeC OyDMIBHOE KOJNOHHH w'zeop KT
PacqeTHuit Bec OypANILHOR KOJOHHK W 0T KD
Bec Ha xpoKe vf; KD
Harpyska Ha IOJOTO w XD
KpyTampit MOMeHT Ha poTope M KI'C- M
Kpyramuit MOMSHT Ha MAIMHHOM KJNYE Iy KI'C-M
CROpOCTH BpAMEHHESA poTopa n 06/MuR
Ta30HACHIEHHOCTs GypOBOr0 DacTBOPA q oM/
Ta30HACHNPHHOCTS IlaMa Yu e /i
CymmapHad KOHIIGHTDAIRA yIVIEBOZOPOMHHEX
T'a30B B GYPOBOM pacTBODe Toym %
[IpMBOLeHHNE T'830I0KA3AHAN Ty.mp M3 /M
OcTaTogHOe Ta30COHePKAHNS 3 W/
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