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TMPEJNUCIIOBUE

Yrneemewaiowme noposbl 06bIYHO XapaKTepu3YIOTCA MeHbLUeid ra3oHoc-
HOCTBIO, 4YeM yronbHeie naacTbl. OAHaKO B CBA3W C OrPOMHbIM 06beMom
QHU COAepXaT 3HauuTenbHblie KOIMYeCTBa NPUPOAHBLIX rasoB, HaxXOAAWMXCA
B pacceARHHOM CBOGOAHOM, cOp6MPOBAHHOM MM BOAOPACTBODEHHOM COCTO-
AHAW, peXXe — B BUAE CKONMEHU CBOGOAHOIO rasa B pPasnuyHOro poaa fo-
ByWKax, a Npy NOHWXKEHHbIX TemnepaTypax — B hJopMe KpPUCTanNorMapaTos.

Mpu akcnnyatauwm YronbHbIX MECTOPOXKAEHUIA B rOpHble BblpaboTku
yrnenobbiBaiowMx nNPeaAnpUATUIA rasbl NOCTYNAIOT KaK M3 BbIHUMAEMbIX
YrosibHbIX NNacTOB U NNacTOB-CYTHUKOB, TaK ¥ U3 YrneBMewaowmnx nopoa.
floatomy npu passeake MeCTOpPOXAEHWA HEOBXOAUMO NONYYaTb HaAEXKHbIE
WUCXOAHLIE AaHHble ANA pacueTa rasoBbiAeNeHVA B FOpHble BbipaboTky, npoex-
TUPOBaHWUA BEHTUNALWW U NPEABapUTENbHOM Aera3alnn YrneHOCHbIX MaccuBoB
nopos, BbIABAGHWA YYacTKOB U 30H, B Npeaenax KOTOPbIX BO3MOXHO aHoO-
ManbHO BbICOKOE rasoBbliaeneHue B BbipaboTku. bonbloe NpakTuYeckoe 3Ha-
YyeHUe UmeeT TakKe BbiABMNEHWe CKOMIEHNA ra3oB, NPUroAHbIX ANR YTUAU3a-
LN ¥ IPOMBILLINEHHOTO NCNONb30BaHUA.

[eonoruveckne 0Co6eHHOCTH YronbHLIX MECTOPOXKAEHU 06yCnoBNUBaIOT
HEOGXOAMMOCTb PELEHUA CNeAyIoWUX OCHOBHbLIX 3afad NPU U3YYeHUU UX
,Fa3oHOCHOCTM B NpoLecce FeonoropasseAciHbIX paboT: onpeaeneHne v Npor-
HO3 Fa30HOCHOCTU YroNbHbLIX NacTOB 1 BMEWatoWuX TOML,

MepBan K3 3TUX 3apa4 3aKNIOYEETCA B U3YYEHMWU Ta3HOCHOCTU LEneBbIX
YronbHbLIX NNAcToB B COOTBETCTBUM C METOAMKOI U TpeGoBaHMAMM, U3N0XKEH-
HbIMU B A CTBYIOULEN UHCTPYKIUK, BTOPAA — B M3y4YeHUK ra3oHOCHOCTY yrne-
BMeWaLUx ToNW, NPeACTaBAEHHbIX KOMMAEKCOM OT/IOXEHWA, BKIYalo-
wux 8 Ce6A MecYaHMKKN, U3BECTHAKW, aneBpoOAWTbI U aprUNiNTbl C PacCenH-
HbIM 1 KOHUEHTPUPOBAHHLIM YroNbHbIM BEWECTBOM B BUAE NUH3, NpPOXW-
noK n npocnoes mouiHocTsio Ao 0,1 M, a TakKe yrauctble NOPOAbl C 30Mb-
HocTeio 45 — 50 % (ebilue npepenbHOro 3HaYeHUA AnA 6anaHcoBbIX 3anacos) .
Yronshbie cnon W npocnon mMowHocTsio oT 0,1 M A0 MUHMMaNbLHO! MOLWHOC-
TH, YCTaHOBMIEHHOW ANA 3abanaHCoBbIX 3aMacoB, YCAOBHO BKIOMAIOTCA B
COCTaB yrnesBmeLlalouiern Tonwm, a npyu onpeaeneHUun ee rasoHOCHOCTU pac-
CMaTpUBaIOTCA KaK.yronbHble NNacTbl.

OcHoBHbIMU HanpaBneHnAMYU paBoT NO U3y4YEHUIO Fa30HOCHOCTH BMELYaio-
LWMX TONLL NPY NPOBEASHUN MeoNoropassesoUHbiX paGoT Ha yrosnb ABNAIOTCA:
onpeaeneHue GoHOBLIX U aHOMaNbHLIX COZEPXKaHUI NPUPOAHLIX ra3oB, Npu-
. CYTCTBYIOWUX B Pa3fiMyHbiX TMNAX MOPOA-KOMNEKTOPOB, HEKOHAMUMOHHBIX
YronbHbIX MAacTax WU MPONNAacTKax 8 COpP6MPOBaHHOM, CBOGOAHOM U PacTBo-
PEeHHOM COCTOAHWAX; BbIABNEHME U OKOHTYpUBaHue 3anexceld rasa, oueHKa
KOAUMECTBa CBOBOAHOrO rasa, COCPeAOTOYEHHOro B 3aneXcax; BblABNeHUe U
OKOHTYPUBaAHWE YYaCTKOB C aHOManbHbIM COAEPXKaHueM rasa B 30HaX pac-
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NPOCTPaHEHWA MOPUCTLIX, KaBePHO3HbIX, TPELWMHOBATLIX NOPOA; ornpeaere-
HUEe KOMMOHEHTOB COCTaBa COAEPXKAWerocA B NOpPOAax NPUPOAHOIO rasa;
u3yueHue KONneKTOPCKUX CBOWCTB NOpoA.

Mpu cocTaBneHun HacToALlled MeTOANKKM yuTeHbl TpeGoBaHWA K MaTepua-
NlaM N0 M3YYEHUI0 Fas’OHOCHOCTM YriieBMelLaioWmMX Mopod, BbiTeKawume
13 HOPMAaTUBHLIX AOKYMEHTOB MO MPOEKTUPOBAHUIO BEHTUMAUMK YrONbHBLIX
LLIAXT.

MeTtoauka paspabortaHa cneunanucTamu YnpaBneHus TBepAbIX TOpHOUNX
nonesHbix uckonaemoix Muuucrtepctsa reonorun CCCP, BHUIPWUyrnsa,
UMNKOH AH CCCP, BHWUWTI aza, YkpHWUWrasa, U um. A.A. CKounHckoro,
MocKoBCKOro reonoropassefoyHoro WMHcTUTYTa, KaparaHauHckoro nonu-
TEXHUYECKOro WHCTUTYTa, KOMMYHapCKoro ropHo-MeTannypruyeckoro WHc-
TUTYTa, NPOU3BOACTBEHHbIX Feonorunyeckux obbveanHeHuin: 'LowubGaccreosio-
rva’”’, "‘Bopowmnosrpaareonorua’’, “lOxreonorus’, '‘3ancubreonorua’’,
[MNonapHoypanreonorua’, , LleHTpkasreonorua’’; Bro ,,Cotwsyrnereo-
norua'’, MO ""Ykpyrnereonorua’’.

Ha ocHoBaHuu pa3paboTaHHON MeTOAMKM cocTaBneHo ''‘Pykosoactso
no OnpeaeneHUto U NpPorHo3y ras’oHOCHOCTM BMEW3IOWMUX NOPOA YronbHbIX
MeCTOpOXKAeHUlA Npu TeonoropasBefoyHbiXx pabotax’’, yTBepxaeHHoe B
1985-1986 ropax Munreo CCCP u Munyrnenpomom CCCP no cornaco-
saHuio ¢ NocroprexHaasopom CCCP n TK3 CCCP.

Metoauky coctasunu: B.A. Konechuk, B.B. CmupHos, I'.K. Kapaces,
B.I'. BenokoHb, A.M. Bpukares, 10.1. lMainaykos, A.A. lNony6es, H.U. lMNop-
6yHos, A.M. OmuTtpues, A.fl. loposckui, X.®. bkamanosa, M.A. Epmexos,
A.l". Echpemosa, B.U. Xyp6uukuir, I'.3. 3anapa, M.1. 3unubepwrteit, 6.M. 3u-
makos, J.I. Kyp6atosa, M.J1. JNesenwreitn, .. Nuanxd, A.H. NMuteun,
B.C. No6aHos., U.®. Jbicedko, M.Al. ManbixuH, A.B. NMoamapkos, A.lN. Cuxe-
okuin, B.®. Teepaoxnebos, B.M. danbkosuy, H.H. Yepkawmu, npu yvactuu
E.P. Bapunckon, W.A. Hepryvosa, B.U. Epmaxosa, B.Ml. Kanunuuenko,
A.A. Kosnutuna, H.H. Kynukoeoit, 10.I. fNlanusHckoro, M.M. flykmatrosa,
H.I". Mateuenko, A.A. Moxosoi#t, A.B. Moxoea, U.A. OuepeTteHko, B.U. Cuno-
Buya, J.I. Tokapesoir, B.B. Tpouwexko, N.B. TpyHosoit, H.C. ¥Ymapxoaxue-
Boit, P.A. dpymkuHa, H.A. Uummepa, B.B. lliepwykosa, A.A. WnwkuHa.



UCNONb3YEMAA TEPMUHOJIOIUA

MpupogHsle rasbi yriesMellaioWwux Nnopos — rasbl, KOTOpbie B CBO-
604HOM, PacTBOPEHHOM, COPBMPOBAHHOM UNKU KPUCTANNOrMAPaTHOM COCTOR-
HUM COAEPIKATCA B FOPHbIX MOPOAAX, HAXOAALUMXCA B YENOBUAX eCTECTBEHHO-
ro 3aneraHuA.

MpupoaHana rasoHOCHOCTL NOpoA — obwmid o6bvem rasa, coaepkaule-
rocA B eayHuue o6bemMa Mnnm Macchl NOPOAb! B eCTECTBEHHbIX YCNOBUAX, NpU-
BEeAEHHBIN K HOpManbHbIM yenosuam (0 °C; 0,1 MNa), (B m3/m® unn m3 /7).

MeTaHOHOCHOCTb NOPOAbI — 06bEM razoB MeTaHOBOrO pAAa, conep-
}aumxca B eanHuue o6bemMa UNu Maccsl NOPofbl, HaXO /A LLLENCA B YCNOBUAX
€CTECTBEHHOrO 3aNneraHvus, NPUBEAEHHbI K HOPManbHeIM ycnosuam (B
m3/m3 unu m3 /7).

YrneKnucnoTHocTh NOPOA — 06bEM YrfeKUcnoro rasa, Coaepallero-
cA B eavHuue o6bemMa unn mMacchl NOPOAbI B ECTECTBEHHBLIX YCNOBUAX, NpuBe-
AEHHbI K HOpManbHbIM ycnosuam {8 M3/m> unu m3/7) .

OcTaTto4yHan rasoHOCHOCTb NOPOA — 06beM rasa, cofepKalieroch
B eanHuue o6beMa MAM MacChl NOPOAbI, U3BNEYEHHON U3 CKBOXWUHLI MY
ropHoi BbipaboTkn 6e3 mep NO COXpaHeHMIo ee NPUPORHOIR Fa3oHOCHOCTH,
npMBeAeHHON K HOpMasnbHbIM yenosuam (B M3 /m> unu m3 /1),

MpnpoAaHanA rasoHacbiueHHOCTb BOA — 06BbeM rasa, cojep<auierocs
B egnHuLie 061veMa Bosibl B €CTECTBEHHBIX yenosuax (s m>/m3).

MasoBanA 30HaNbHOCTL — pacnpegeneHne NPUPOAHLIX Fa3oB B YrieHoc-
HOM TonWe, NPOABARIOLIEECA B 33KOHOMEPHOM Y€pPeAoOBaHMMN B NPOCTpPaHCTBe
30H C PasNiNYHbIM NPUPOAHLIM COOTHOLIEHNEM Fa30BbIX KOMIMOHEHTOB.

KoMnoHeHTHbIA cOCTaB rasa — cojep)kaHue MeTaHa, ero romMonoros
M BCeX APYrUX KOMIMOHEHTOB NPUPOAHOM Fa30BOW CMecu, BbIPaKeHHoe B
06beMHbIX A0NAX NPOUEHTa.

30Ha razoBoro BbIBeTPUBAHMA — MNPUNOBEPXHOCTHAA 4acTb yrie-
HOCHOW TOMIWM, B Npeaenax KOTOPOW cofiepykaHue MeTaHa U ero FroOMONIOFOB
B COCTaBe NpMpO/HbLIX ra3oB yronbHbIX NnactoB coctasnnet meHee 80 %.

MeTaHoBas 30Ha — 06nacTb pacNpoOCTPaHeHUA NPUPOAHBIX Fa3oB Yrofb-
HbIX nnacTos ¢ npeobnapaHnem (Gonee 80 %) MeraHa n ero roMonoros.

¥Yranuctaa nopoga — nopoaa ¢ 3oMansHocTblo 50 — 70 %; cnabo-
yrauctan — ¢ souenbHocThio 70 — 90 %; HeyraucTas — C 308aNbHOCTbLIO
6onee 90 %.

Mopoabl — rasoynopsl (prwugoynopel) — cnabonpoHuuaembie,
HeHapyweHHbie (0BblYHO rAMHUCTBIE) NOpPOAbI, NPENATCTBYIOWMUE MUTPaLUM
rasoB v xuakocTei (hniongos) .

FasoBbiit hakKTop — OTHOWEHUE NONHOro O06bema PacTBOPEHHOro ra-
3a, NPUBEAGHHOTO K HOpPManbHbLIM YCIOBUAM, K 00beMYy BOAbI, U3BNEYEHHOH
13 npo6ooT6opHoit Kamepb! (8 M3 /m3) .

MnactoBoe paBneHne — gasneHue, NOA KOTOPLIM (HAIOKA HAXOAUTCA B
uccnepyemom nnacte (s Ma) .



lazoBoe pasBneHue B nNOpPoOAax - [AaBneHue rasa, HaxoAARLWErocA
B nopodax B cBo6oaHOI thase (B Ma).

MnactoucnbiTaTens — YCTPOWCTEBO, MpeAHasHaYeHHOE ANA U3MePEeHUR
NnRacToBOrO [AaBneHWA, Temnepatypbl, oT6opa npob dnionna w3 npeasapu-
TENLHO W30ANPOBAHHLIX MHTEPBANOB CKBAXWNH C LENbLIO OLLeH KK Fa30HOCHOCTH
yrnei u nopoga.

KepHora3oHaBopHUK — KOMOHKOBbIN CHapAA, NPeAHa3HaYeHHbIN AnA
ot16opa KepHOBLIX NPo6 yrnA U MOPOA C COAEPXKAWMMWUCA B HUX Ta3amu C
Uenbio MPAMOro onpeAeneHns NPYPOAHOW Fa30HOCHOCTN KM KOMIIOHEHTHOIO
coCTaBa rasos.

a308blit KapoTaX — OAMH W3 MeTOAOB OBHapPYKEHMA ra3oHOCHbIX
FOPU3OHTOB B Paspese YrneHOCHbIX TONL,, OUEHKU Fa30HOCHOCTM yFAen w
yrnecozepxauiMx MOpoA, OCHOBaHHbIM Ha HENPEPbIBHOM M3MepeHUu copep-
YKAHUA ra3a B BbIXOAALLEHA M3 CKBOXMHbBI NPOMbLIBOMHOWM KUAKOCTH COBMECT-
HO C M3yuYeHWeM cofepkaHua rasa no npo6Gam KepHa M NPOMbLIBOYHOR Xua-
KOCTH.

CopbuunoHHaa cnoco6HOCTL NOPO 4 — CMNOCOBHOCTL NOPOA NOrNOWaTE
ra3oo6pasHble BelLecTBa U3 OKPYXKaloWero npoctpalcTaa (8 m> /M%) .

O6wan (abcontoTHan) NOpUCTOCTL — AONA BeeX MOP (OTKPLITLIX K
3aKpbIThIX) B 06beMe nopodet (06bemHan gonA 8 %) .

OTKpbITas nopuctTocTe — RONA cooblalowmxcr Mexay coboi nycToT
{nop, xkaeepH 1 TpeuwwmH}, Yepes KOTOpPbIe NPOUCXOAAT ABMKEHUA (hNIOUAOB,
B o6Liem o6beme nopoast (o6bemHan gona s %) .

3ddexTnBHan nopuctTocTs — AonAa coobWaWMXCA Mexay coboii
nyctor (nop, KaBepH W TpewuH) B o6bemMe MOPOAbI 33 BbIYETOM NPOCTPakH-
CTBa, 3aHATOrO OCTaTouHON BoAON (06beMHan gonA B %) .

MpoHuuaemMoCTb — CBOWCTBO NOPUCTON Cpeab!, OnpeaenAloLLee CKO-
pocTb UALTPaUMK XKUAKOCTY UMK rasa NOA AEACTBUEM Pa3HOCTWU JaBNEHWNA.

KonnexkTopsl cB0604HOTO rasa — nopucTbie, KaBepHO3HbIE, TPELLMHO-
8arbie NOPOAbI, CNOCOBHbIe aKKYMYNIUPOBaTh CBOBOAHLIN Fa3 u OT/aBaTh ero
npU UX BCKPbITUM CKBMKUHAMU 1 FOPHBLIMK BbIPaBoTKamu.

lasoBan 3anexb — ecTeCTBEHHOEe CKofsieHue FPUPORHOTo rasa B fo-
8YLIKe, 0BPa30BaHHON NNACTOM-KOMNEKTOROM W (hRIOMA0YNopamMu.

TpewmnHHaA NYCTOTHOCTbL — OTHOWeHMEe CBOBOAHOrO MPOCTPAaHCTBa
8 ropHoM Maccuse, 06YCNOBNEHHOIO PAacKPLITOCTLI0 TpewumH, K oblemMy
obvemy maccuea {o6vemtan gona g %) .

AbconwTHan ras3oobunbHoCcTL — 06bem rasa, BblAennBLIErocA B rop-
Hble BbIPaBOTKM B eantuuy Bpemenn (B M3 /mun nan v /eyT) .

"azoBan chemMKa NoA3eMHan NO NOPOAAM — MeTOA OfipenesNeHus ra-
30HOCHOCTM NOPOA B MOATOTOBUTENbHbIX TFOPHbBIX BbLIPaBOTKaX, OCHOBaH-
HbI Ha U3MepPeHnM KONWYECTBa ra3a, BbIAENMBLIEroCA U3 OTBUTON Nopoabl,
¥ OCTaTOYHOM ra30HOCHOCTM 3TOW NOPOAbI.

Cytdnap — Bbigenenve raza B ropHbieé BbIpabOTKU W3 TPELMH MW Wny-
poBs ¢ ae6utom Gosiee 1 M3 /MuH Ha yuacTke BbIPaBOTKYU ANMHON MeHee 20 M.
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1. FEONIOrVYECKWUE OCHOBbI METOAMKW U3YYEHUA
U NPOrHO3UPOBAHUA FA30HOCHOCTU BMEWAKWKUX NOPOA
YrOfibHbIX MECTOPOXAEHWRA

NPUPOJA TA30B YIAEHOCHbBIX TONW

B cocTtaBe rasoB yrfieHOCHbIX OTAOXEHUA YCTaHOBNEHbI MeTaH, TAXEnbie
yrnesogopoaHsle rasst (TY), BOAOPOA, yrieKucnblit ras u asoT. dnuzoamyec-
KW B HUX BCTPEYaAOTCA NPUMECH CEPOBOAOPOAA, aproHa, FenvuA WU APYrux
WHEepPTHbIX Fa30B.

OCHOBHOM WCTOYHUK YFNEBOAOPOAHLIX Ta30B B YFNEHOCHLIX OTHOXe-
HUAX — PacTUTENbHOE OPraHUMECKOe BelLeCcTBO, COAEPXKalLeecA KakK B KOH-
ueHTpupoBaHHoi cdopme (B yronsHbiX nnactax), Tak M B pacceAHHOM (B
nopoaax) cocroanun. MasBHble KOMNOHEHTbI Fa30B YrONbHLIX MECTOPOXKAE-
HWIA — METaH, ero TAXKenble roMONIOrK 1, NO-BUAMMOMY, Boaopoa — 06paso-
Banuch B npouecce MeTamopdmama (KarareHesa) pacTUTeNbHOro Opraduvec-
KOro BELeCTBa ¥ NPEeBpaleHnA ero B yrofs.

HauanbHbiit 3Tan metamoptmama yrnein (mapkn B, [l) otnnyaetcs nHTteH-
CUBHbIM 06pa3oBaHUeM YIrNeKUCnoro rasa W MeHee 3HaYMTeNnsHOW reHepauu-
et meTaHa. CpepHan craguA meTamopdmsama (dopmupoBaHue yraeit MapoK
I, OC) xapakTepusyeTcA MaKCUManbHOW reHepauuneid TAXEeNbIX romMonoros
MeTaHa 1 3HauMTeNIbHLIMK BbigeneHAMY MeTaHa. JTany, CBA3aHHOMY € ¢op-
MUPOBaHUEM BbLICOKOMETaMOPHU30BaAHHLIX Yriled, CBOWCTBeHHa aKTWUBHaA
reHepauma MeTaHa (C MaKCUMYMOM Ha CTaanm aHTpaunTos 10A) 1, Bo3mMOXHO,
BOADPOAA MPU NOUTH NOAHOM OTCYTCTBUM TAXENbIX YrNeBOAOPOAHbIX Fa3oB.
Ha 3akniountensHoit ctapun meTamopgmama yrneik (o6pasoBaHue cynepaHT-
pauutoe 12A—14A) B coctaBe reHepUpPOBaHHLIX rasos, Mo BCel BEPOATHOC-
TH, npeobnapjanu BOAOPOA W YrNeKUCROTa Npu MOAMMHEHHON PONWU MeTaHa.
Ha npouecc reHepauvmn rasos cywecTseHHoe BAMAHME OKa3biBalOT NeTPOrpa-
tbuvecKMii COCTaB U CTeneHb BOCCTAHOBMEHHOCTU Yriiei: Npu NOBbiLLEHWUN
coAepXKaHUA fNeANTUHUTOBOW COCTAaBAAIOLLE W BOCCTaHOBNEHHOCTU Yyrnei
BblAeneHne yrneBOAOPOAHbLIX ra3oB, OCOGEHHO TAXENbIX YrNeBoAOpPOAOB,
YBENMMMBAETCA B HECKONbKO pas, BMNoTb A0 o06pasoBaHuA NOKanbHbIX
CKOMNEHniA MUAKUX nerkux HedTen, HaCLILIEHHbIX a30BbiM KOHAEGHCATOM,
B TONULAX C XKMPHLIMKW ¥ KOKCOBbIMM yrnamu. CXOACTBO KOMMNOHEHTHOro
¥ U30TOMHOrO CO~TaBOB CBOBOAHLIX ra3’oB, COAEPIKALUMXCR B YrileBMeuLaio-
WMX NOpoAax, ¢ COCTABOM ra3os YrosbHbIX NacTOB CAY)XUT A0Ka3aTeNbCTBOM
¥3 FeHeTUYeCKoro PoACTBa.

CoBpemMeHHaR Tra3’oHOCHOCTb YIMEHOCHbIX TOJMW, B 3HAYATENbHOW Mepe
onpepenunack MPOCTPaHCTBEHHbIM RepepacnpeaeneHuem yrnemetamopdo-
reHHbIX rasoB, BKAIOMAR rasbl, MUrpupylowme ¢ rnyboKUX ropusoHTos
yroneHbix 6GacceitHoB u mecTopoxpeHui. floATOK yrneBOAOPOAHLIX Fa30B
B YrIieHOCHble OTROXEHUA OCHOBHbIX YrosbHbIX BacceliHoB CCCP u3 noactu-
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nanwux Toniy HenocpeaCTBeHHbLIMU HabrioaeHUAMY Y uccneaposaHuAMu He
YCTaHOBJ1eH, O0AHaKO BO3MOXHOCTb TaKOro MOATOKa B HE3HaUUTeNbHbIX
macwiTabax He UCKIIOYeHa.

SOPMbl HAXOXAEHNA FA30B B YINMEHOCHLIX TONWAX
M YYET X OCOBEHHOCTEN MPU U3YYEHUMU
“ NPOTHO3UPOBAHWUU IA30HOCHOCTHU

MpupoaHbie rasbl YrneHOCHbIX TOMU, HaxofATCA B COpBUPOBaHHOM
coctoAHuu, dopMme CBOBOAHOrO rasa M pacTBOpeHHOM Buae. B yrnax u
YFAUCTBIX nopoaax Ha raybuHax ao 1,5—2 km okono 90 — 95 % ot o6uwero
KONWYECTBa COAEP)KALUMXCA B HUX ra3oB COCTaBNAKT copbupoBaHHbIe rasbl.
B nopoaax ¢ manbiM cofiepkaHueM OpraHnueckoro BewwecTsa OCHOBHaA Macca
rasa HaxoamTca B cBoboaHoM (hase (B nopax, NMycTOoTax, TPewwmHax) wunu B
pacTBOPEHHOM BuAe — B MNacToBbiX U NOpPOBbIX Boaax. Mpu HU3Kax Temne-
paTypax BO3MOXHO CYLULECTBOBaHUE MeTaHa W ero roMonoroB B Kpucranno-
ruapaTtHou copme.

Bcneacreue pasnuuHoid copbupyemocTy n pacTBOpPMMOCTY ra3os mx ¢aso-
EOE COCTaBneHue BAWAET Ha COOTHOLUEHWE OTAEeNbHbIX razoBbiX KOMIIOHEH-
TOB: YrnesoAopoAHble Faskl B cCOPBMPOBAaHHOM COCTOAHUM COAEPXKAT NOBbI-
WweHHble KonuvecTBa TY; rassi, pacTBOpeHHble B BOAe, MOryT 6biTb Obora-
LUieHbl a30TOM U YrAeKUCnoToi No cpasHeHuio co cBoboaHow hason, KoTopan
MOXEeT COAep)KaTb MOBbIWEHHOe KONUMECTBO BOAOPOAA.

Ha yronsHbiX MecTOPOXAEHMAX BbIAGAAIOTCA KONNEKTOpbl copbuposaH-
HbIX rasos, a Take CBOGOAHbIX WM pacTBOpeHHbIX rasoB. Konnextopamwu
COpPOMPOBaHHLIX ra3zoB ABAAIOTCA YrofibHbie NNacTbl, NPONNACTKU, NPOCAou,
YrofibHble BKIIOYEHUA W YITIMCTbie NOPOALI C OTHOCMTENLHO BLICOKUM COAeEp-
»aHunem (6onee 30 %) pacceAHHOro yronbHOroO BeLLecTBa.

OcHoeHble haKTOpbl, onpeaendAiowe MeTaHOEMKOCTL OPraHW4ecKoro
BellecTBa, BXOAALIEro B COCTas YrofbHbiX NNacToB U BMEWaOWUX nopoa,
cnepylolme: aasnedue rasa (Npy ysennyeHnn AasrneHnA MOBbHLAIOTCA Copb6-
uuA 1 KoMmnpeceua cBo6oaHo thasbl) ; Temnepartypa, NPYU BO3PaCTaHWN KOTO-
poit copbBuusa CHUXKAEETCA; BO3MOXHOCTb TakKe yMeHbllaeT copbuuio; cre-
neHs Metamopdmama (noBbllaeT COpBUMOHHYIO CNOCOBHOCTL) ; neTporpa
¢uueckue ocobeHHOCTH yrnA.

B ceBepHbix GacceiiHax BO3MOXXHO CyliecTBOBaHWE MeTaHa v ero romMono-
ros B KpuUcTannornapatHo#t copme, 4To yBenuuusaeT obUyi0 razoeMKocTtb
MaKpoNOPUCTLIX MOPOA.

KonnekTopamu cBOBOAHbIX M pacTBOpPeHHbIX Ta3oB OObIMHO cly»KaT
yrieBMelRalolme nopoabl ¢ Manbim cogepkavumem (meHee 5—10 %) pac-
CeAHHOro yronbHOro Bewiectsa, lasbl B TOAWAX TaKUX NOPOA NO YCNOBUAM
WX 3aXOPOHEHMA U NepeMeuleHA NOAPA3ALNAOTCA Ha cneayowme Buabl,

PacceAnHble ManonoaBwKHbie rasbi MOPOA, XapakTepusyioWMXCA MOHU-
MKEHHBIMY (PMABTPALMOHHLIMU XapaKTepucTMKamu, 3aKknoveHHble (oKKnoan-
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poBaHHble) B OTHOCUTENbHO M3ONUPOBaHHLIX NOpax B CBOGOAHOM U pac-
TBOPEHHOM COCTOAHWAX, a Takoke rasbl, COPGUPOBaHHLIE PaCCeAHHbIM Opra-
HUYECKUM M MUHepanbHbiM BewlecTsoM nopoAd. CTeneHb MOABWIKHOCTU ITUX
rasoB ONpeAenAeTcA NPOHULLAEMOCTLIO NMOPoA, 06ycnoBneHHoM ux neTporpa-
tmveckuMn ocobeHHOCTAMM U cTeneHblo nuTudmkaumm. a3 yaepxusaetca
B ropax KanuanApHbIMKU CUNaMu U FMAPOCTaTHYECKUM aasneHunem. pu BCKpbl-
TMM 1 noapaboTKe TaKUX NOPOA B LLAXTax BCAeACTBUEe O6Pa3OBaHUA TeXHO-
FeHHbIX TPewmMH NPOUCXOAUT MeAneHHOoe U ANUTeNnbHOe ra3oBblAeneHue B
ropHble BbipaboTku. CocTaB pacTBOPEHHOO ra3a pe3ko OTANYAETCA OT COCTa-
Ba cBO6GOAHOIK 1 copbupoBaHHON ha3 B CBA3W C Pa3NnMYHON PaCTBOPUMOCTLIO
Pa3HbIX ra3oBbiX KOMNOHEHTOB.

CkonneHuA NOABWKHbLIX CBOBOAHLIX Fa308, 3aNONHAIOWUX TPELUMHBL,
NONOCTU M OTKPLITYI0O MOPOBYIO €MKOCTb MOPOA B ra3oBblX NOBYWKaXx.
MoaBWXHOCTL 3TUX ra30B onpeaenAeTCA Hanuuvem nyTeit murpauun (ot-
KPbITOA MOPUCTOCTM ¥ TPEWMHOBATOCTU, Pa3pPbIBHbIX HApyLeHUH, CKBa-
UH, ropHbiX BbipaboToK). O6beMbl CKOMUBLUMXCA ra3oB MOTyT KonebaTb-
CA B wupokux npeaenax. MNpu BCKpbITUM FOPHbLIMK BbipaboTKamu, cCKBa-
XKUHAMKU MU TeXHOT eHHbLIMK TPELMHAMU TOKANbHLIX TPEWMHHBIX 30H U OT-
AenbHbIX 3aMKHYTbIX MOMIOCTEN NPOUCXOAAT KpaTKOBPEeMeHHble Bblaene-
HWA rasoB. M3 KonnekTopoB (necYaHMKOB) C BbICOKON eMKOCTbIO, Kpyn-
HbIX TPEUWMHHLIX 30H WK rPpYNNn COOGLLAIOWMXCA 30H, NPUYPOYEHHBIX K pas-
PLIBHBIM U MNMKATUBHLIM HapYWEHUAM, ra3 MOXXET BbIAENATLCA B KONu-
4eCTBE COTEH U ThICAY KYBMYeCKUX MeTPOB.

CBo6oaHbii ras B8 ckbnneHuax (3anexax) o6bIMHO HaxoauTca B pas-
HOBECMX C PacTBOPEHHbIMW aszaMu MNacToBbIX WNKW NAACTOBO-TPELUMHHBIX
BoA. OH XapaKTepuayeTca criedyloliMMKU napaMeTpamu: NNacTosbiM [aB-
neHneM, XUMUYECKUM COCTaBOM, OOLIMHO pPe3Ko OTAWYHBIM OT COCTaBa
pacTBOPeHHOro rasa, 4e6UTOM U 06BLeMOM.

CkonneHua pacTBOPEHHOro rasa B MNacTOBbIX M NNACTOBO-TPELMHHBIX
BOAAX, UMPKYAUPYIOLWMX B NOPOBbLIX M TPEWWHHbIX KonfekTopax. Xapak-
TEPU3YIOTCA BennYMHOM ra3oBoro ¢akTopa, AaBneHMeM HacblWeHuA nnac-
TOBbIX BOA, XMMWUHYECKUM COCTaBOM, OTNUYHLIM OT COCTaBa copBupoBa-
HbIX ¥ CBOBOAHLIX ra3oB.

B palioHax pacnpocTpaHeHus cnabomeramopdusoBaHHbix yraein ([,
[} yrneHocHsle TonwM MOryT COAepKaTb NOPUCTbIE MOPOALI-KONNEKTOPbI
cpeaHeld U gaxe BbICOKOW eMKOCTU, cnocobHble 06ycnoBNMBaTL, 3HaUMTENb-
Hoe HakonneHue cBOBOAHBIX rasos. Hanuuue ckonneHnit cBoGofHLIX rasos
W NPOAYKTUBHAA rasoHacbileHHOCTL TOMUWW fOPOA, BMeWIowmX CpeaHe- U
BbICOKOMETaMOp(hU30oBaHHble YN, ONPeAenAiOTCA rnasHeiM  obpasom
PacnpocTpaseHneM TPEWUHHbIX 30H, YCOBUAMU UX 3KPaHMPOBAHWA B CBA3U
C YrofbHbIMU nnacTamu,

ApoHnuaeMOCTh MOHONUTHLIX, He PpasbuTbiX TPeWVHaMU aprunnuTos
W aneBponuToB KoneGnetcA B npegenax (0,001, . .. 0,01) - 107'5 m2,
MpoHnuyaemMocTs NMecCYaHMKOB Ha MeCTOpPOXXAeHUAX yrnew mapoxk A, I goc-
TUraeT HeckonbkMx AecATKoB 10™'5 m?, ymeHbluaAch ¢ ray6uHoim, a 8 oTno-
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ennax ¢ Gonee meTamopdu30oBaHHLIMK YTNAMUM OObIMHO He NpeBbilaeT
Aecatbix poneit 10715 m? . MporuaeMocTs NOpPOA 3aBUCUT OT UX haunanbHoOM
npuHaanexxHocT. Tak, Hanpumep, Hanbornee BbICOKME KOMNEKTOPCKKUE CBOM-
CTBa UMEIOT aNNIBMaNbHO-AeNbLTOBbIe NecyaHnkK. [nA necvaHnkos dauuii na-
ryH v 3anNKBOB XapaKTepHbl Boslee HU3KKE 3HaYeHUA noKasartenei, a npuB-
PEOKHO-MOPCKMUX — eLlie HrKe.,

KonuuyectaeHHble XapaKTepuCTUKYU Fa3zoHOCHOCTY YriesMellaowmx no-
POA HepaspbiBHO CBA3aHbI C UX KoAnexTopckumu ceoncTeamu. Onpeaennato-
wyMmM haKTopamm ra3oHOCHOCTM ANA MECYaHUKOB ABJAIOTCA MOPUCTOCTL
W NPOHULLAEMOCTb, B MeHbLUelR cTeneHn — COpOUNOHHAA MEeTaHOBMKOCTh, ANA
anesBponMTOB U 0coBeHHO aprunnuToB HauGonee cylecTBeHHa copBUMOHHAA
meTaHoeMKocTs. O6bem copBUPOBaHHOIO rasa B NOPOAax B OCHOBHOM 3aBu-
CUT OT KOAWYECTBA YrONbHOIO BELIECTBAa, 3aKMIOYEHHOrO B HUX B PaccenH-
HOM Bufe U B (JOPME KOHUEHTPUPOBAHHLIX BKIIOUEHWUI, OT CTENeHn mera-
MophM3Ma 3TOro BewecTBa ¥ riyBuHb! 3aner alua.

dopMMPOBaHKIO CKOMAEHUI cBO6OAHBIX Fa30B B YIJIGHOCHBIX TOMWAX
cnocobeTaYIOT cregyioume (hakTopbi: MpPeBbilLIEHVEe YNPYrOCTH PacTBOPEH-
HbiX Ta30B Hafl TMIACTOBbLIM jasneqHnem BoA; BHYTpudlopMauuoHHan (BHYT-
PUNNAcTOBaR ¥ MEXNAcToBad) MWIrpauMA rasoB U3 KONNeKTopos copbu-
POBaHHbIX ra3oB B KONNEKTOPbI PaCTBOPEHHbIX U cBOGOAHLIX rasos; Hanuuue
Fas’oBbiX JOBYUIEK, B KOTOPbIX MPOUCXOANT OTaeseHne CBOBOAHOrO rasa oT
BO/b! Y €ro HaKonneHue.

CBOGOAHLIN Tas HAaXOAUTCA B PaBHOBECHMU C PacTBOPeHHbIM. MameHeHne
YCNOBWA PAaBHOBECUA BbI3bIBAET U3NMeHeHWe BO3MOXHOCTENH CyLleCTBOBaHUA
cso6oaHoOM haswl. Mpu norpy»exdnun yrineHOCHOM ToMM U yBenuYeHHd niac-
TOBOIO [A28BfieHUA paHee ra3oHaCLILIeHHbIe BOALI MOFYT OKa3aTbCA HeNOHa-
CbILEHHbIMKM, BCIIEACTBUE 4ero paHee CYLLECTBOBAaBLUME CKOfNeHus ceoBona-
HOT'O ra3a MOFyT YacTUYHO UNY NONHOCTHIO PacTBOPUTLCA B Boge. Ipu Bo3abI-
MaHWK reocsIornyYecKuX CTPYKTYP M yMeHBLIEHNN NNacTOBLIX AaBiieHUH Hepao-
HacblWwelHble BOAbl CTAHOBATCA Ta30HaChIUWEHHLIMW U Hag HAMK MOryT obpa-
30BbIBATLCA CKONMEHKUA CROGOAHOrO rasa. AHanoru4HbIe ABAEHUA NPOUCXO-
AAT NpU ABUXKeHWK NIacTOBbLIX BOA BHW3 NO Nnactam (BHYTPUNNAacTOBaA MUr-
pauna) uan Npu MEXNNacToBOR MUMpaUMW.

Fa3 BO BMeWAWWNX MNOPOAAX MUFPUPYET A0 BCTPEYM C NOBYLUKOWM,
cnocobHo yaepxuBath U HakannupaTe ero. [1pyM OTCYTCTBUM NOBYLUKW ras
MUTpUPYeT 40 AHEBHON nosBepxHocTU. B 3Tom cnyvae npoucxoauTt ecrecT-
BEHHAA' Berasauva yrorbHbIX MECTOPOXKAEHINA.

Ana o6pa3oBaHra NOBYlKKW HeoBXOAUMO coueTaHwe Tpex oBAsaTerns-
HbIX KOMIOHEHTOB: KOMIEKTOPR], NOKPLIWKK (3KpaHa) nnn akpaHupylowero
aheTa, FeonormHMeckKux ycnosuii (CTPYKTYPHO-TEKTOHWYECKUX, CTPaTUI-
paduHecKUX U AUTONOruYeckux) , Bnar oNPUATHLIX,ANA HAKOTUIEHNA 1 COXPa-
HeHUA CBOBOAHBIX ra3oB.

nOKpblmKaMM cAYXaT nopoakl NDaKTU4YeCKK HenpoHuilaemMble UAKU ¢ No-
HWXKEHHOW razonpoHuuyaeMocTbio. Mx 3akpaHupytowan cnocobHocTh 3aBu-
CHT OT JIMTOROTAHECKOrQ COCTABAE, MOLHOCTY U BblAePKaHHOCTY Mo Nnowagu.
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Haunyuwime NOKpLILWKWA B YrNEHOCHbIX TOMWAX — HeTPewwHoBaTble apruf-
nuTbl v anesponuTbl. Mpu BLICOKON cTeneHn NNTUMUKaUWKY NOKPbILIKaMU
MOFyT GbiTb U TOHKO3EPHUCTbIE NecHaHNnKU. IKpaHupylowmi addieKT. MOXeT
BO3HUKATb Ha KOHTaKTe ABYX NPOHULLAEMbIX MMNACTOB, KOrAa BepxXHuUi obna-
RaeT 6onee TOHKOKANWANAPHOW NOPOBOI CTPYKTYPONA,

B yrneHoCHbIX TonLax BLIAENAIOTCA CRefYIOLMe TUMbl NOBYLUEK.

Crpaturpacduueckune, 06pa3oBaHHble KONNEKTOpPaMu, KOTOpble 3Kpa-
HUPYIOTCA HEeCOrNlacHO 3anerawuwmmn nokpbitukamm. OHKW MOryT BCTpevaTsb-
CA Ha BbIXOJaX yrnesMewlalouMx Mopoa nop 6onee MosoAble MOKPOBHLIE
OTNIOXKeHUA.

NMutonoruvyeckue, chopMUpoBaBLLINECA NPU BbIKMMHUBAHUN KONSEK-
Topa unu aunansHOM ero 3amelleH1u,

CTpykTypHble, 006pazoBaHHbie BHTUKNMHAMNbLHLIMW N3rMbGamu pesepBy-
apa (KonnekTopa C NOKPBLIWKOW): CBOROOGPa3HbIE MOAHATMA, Kynona,
BbICTYNbI, GpaxMaH TMKAUHANbHbIE CKNAAKMN.

CTpYKTYpPHO-TeKTOHUUYECKHWE, OOpa3yloumMecs B npejenax CKNaok,
Pa3’opBaHHbIX AUZBIOHKTMBAaMK, KOTA3 MO MAOCKOCTU CMECUTENA CTbIKYKTCA
NAacT-KONAEKTOP Y FrasoHeNpoHUL,aeMbiid nnacT.

TexHuyecKne NOBYWKK OWZBIOHKTUBHLIX 30H, KOMIEKTOPaMU KOTO-
PbIX CNYXaT MacCuMBbl TPEUWMHOBAaTbIX NOPoA W ApobneHble Mopoabl 30H
PaspbIBHLIX HAapyLUeHW, 3aKilloueHHbie B TIOXO0 NPOHULLAEMBIX TOMLWLAX.
Taxkue KonnekTopbl 06pasyioT rasoBble MOBYLUKWU NPU: aHTUKANHANLEHOM
M3rnbe MNU CBOAOBOI KOHUIypauuu TPeWWHOBATLIX 30H WNK 30H APO6-
NeHuA; CTbIKOBKE TPEUIWHOBATLIX 30H UNW 30H APOGneHnA apeBHero Av3b-
IOHKTUBa C Fa30fpoHKLEaeMbIM MacCUBOM NOPOA B pe3ynbTaTe CMELLeHUR
no nnockoctn 6Gonee MONOAOIro PaspbiBa; BbIKAVMHUMBAHMWA TPELIMHOBATLIX
30H B CBA3W C 3aTyxaHuem pa3pbiBOB W Mepexoaom unx Bo tnexkcypol; nepe-
KUMaX U HemMeHTauum TpeumH,

TexHOreHHbie rasoBble NOBYLWKW, BO3HWKaOLWME B npouecce paspa-
60TKN YrofbHbIX MECTOPOXAEGHWA W NPUYPOYEHHbIE K CTapbiM TOPHbIM
BbipabOTKaM, TPEWMHOBaTbIM 30HaM O6pyuweHuR 1 noapaboTKK BMeuLalo-
WMX Nopoa.

Buiaenenne pesepsyapos B yrNeHOCHbIX TOSMLLAX W YCTaHOBNEHWE Nnowia-
neli Ux passuTuUA, BRaronpuATHLIX FeoNoTro-CTPYKTYPHLIX yCnosui ana obpa-
30BaHWA razoBbIX NOBYLIEK 1 (POPMUPOBaAHMA CKOMNNEHN CBOBOAHbLIX rasos —

nepsocTeneHHble 33Aa4M W3Y4EHMA Fa3OHOCHOCTW BMELAloWMX NOPOA fpu
pasBefKe yrofbHbiX MECTOPOXKAeHNA.

Ana onpepeneHnA ra3zoHOCHOCTU YrOfbHLIX MNACTOB ¥ YFAWUCTLIX NOPOA
cneflyet NpUMeHATL METOAbl M CPeacTBa, No3BonRAIWMe hUKCUPOBaTL FNaB-
HbIM 06pasoM copBrpOBaHHY, OTHOCUTENBHO ManonoaAsWKHYIO hopMy Ha-
X0 peHuAa rasoe. C 3ton uensbio LenecoobpazHo UCNOML30BaTh METOAb! ONpPo-
6oBaHWUA C NpUMEHEHNEeM repMeTUYeCKNX KepHOrasoHaBopPHUKOB, NO3BONIAD-
wmnx otbupats NPobbl yrneik 1 Nopoac coxpaHeHuem copbupoBaHHbBIX UMK
Fa3oB ¥ OrpaHUYNTL A0 MUHUMYMa NOTepy rasa npu otéope Npo6.
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3akoHoMepHOe 3aTyxaHue pocTa COp6UMUOHHON Ia30eMKOCTH YrofbHOrO
BeUlecTBa C yBenuueHueM rny6uHbl CRY>KUT OCHOBaHMEM ANA pacnpocTpaHe-
HUA pe3ynbTaToB yaxouHtepsansHoro (0,1 — 1 M), ApaKTHveCcKu TOueyHOro
onpob6oBaHUA KepHOra3oHaBoOPHUKaMN U FepMeTUYECKUMU COCYAGMMU Ha BECh
ONPOBOBaHHbLIN NNAcT MAWM  CROW YINUCTON MOPOAbl, WK AaXe Ha rpynny
NNacToB UAY CA0EB, ECNU NPK 3TOM Pe3Ko He N3MEHAIDTCA NeTporpadmyeckuit
cOCTas W cTeneHb, MeTamMopgmMama yronsHoro seuiectsa. Ha rny6uHax Gonee
1 KM, roe aAasneHne MoxeT rpessiwats 8 — 10 MIMa, ero konebaHuA Ha 1 —
1,56 MTMa npaKkTUYecKu He CKasbIBAOTCA Ha COPOUMOHHON rasoeMKOCTH yrnen.
Fny6uHHBIA MHTEPBan 3KCTPanonAuUKM ''ToueuHOro'' pesynbTaTta MOXeT AoC-
Turatb 50 — 100 M, 470 NO3BONAET U36EXKaTh U3NULLIHErO ONPOBOBaHUA.

MeToa nporHo3a noTeHUManLHOM METaHOHOCHOCTU YFfien v yrnecoaepxa-
LWMX MOPOA MO MX COPBLMOHHON CNOCOGHOCTU AOMKEH WCMONb3OBAaThCA B
KayecTBe OAHOIO U3 OCHOBHLIX MpPW PasBeAKe YrosibHbIX MECTOPOXAEeHUIA Ha
rnyéuHax Gonee 1,3—1,6 km. Ha atux rnybuHax BenuumHy rasoBoro aasne-
HAA MOXKHO YCTaHaBnuBaTb NPUBNMXKEHHO, NOCKONbKY NpK AaBNeHUAX CBbi-
we 8 — 10 MlNa norpewHocTs B 3aMepax gasneHuna Ha 15—20 % mano ckasbl-
BaeTCA Ha U3y4yaemon BenmunHe copObUNOHHON MeTaHOEMKOCTH.

Ana onpepeneHns rasoHOCHOCTM NOPUCTLIX U TPELWMHOBATLIX yrnesme-
LWaWmx nopoa cneayer MNpUMeEHATb MeToAbl TasoHed)TAHOW reonoruu,
YYATbIBAIOWME PaCcTBOPEHHYIO W, rfaBHbIM 06pasom, cBoBoaHyio dopmy
HaxOX/[IEHWUA [a30B, reodmanyeckue UCCNeAOBaHUA CKBa)KUH, ra3oBblii Kapo-
TaX, WUCNbITaHWE MNacToB MakKepHbIMU YCTPOMCTBaMK, MccnepaoBaHne o6Gca-
YKEHHbIX CKBaXWUH U T.0.

Onpeaenenve coaepXaHWA rasoB, PacTBOPEHHbLIX B MOPOBbLIX BOAAx
BMELLAWMX MOPOA C MOHWKEHHbIMU (BUNLTPALUOHHBLIMK CBOMCTBaAMU, MO-
XEeT MPOU3BOAUTLCA C WUCMONbL30BAHUEM TeX XKe TeXHUMECKUX CpeacTB, YTo
W ANA copbupoBaHHbLIX ra3oe, FNaBHbIM 06Pa3OM repMeTUMECKMX KepHOra-
30HaBopHUKOB. [a3bl, pacTBOpPeHHbie B NOABMXHbBIX MIIACTOBLIX BOAAX Yronb-
HbIX MECTOPOXAEHWI, JOJKHbI M3Y4aTbCA MeTOAaMM Ta3oHedTenpoMbICNO-
BOW ruaporeonorum n reodmanku. Ux nccnegoBaHue TeCHO CBA3aHO C U3Y-
YeHUeM rMAPOreoNorMYecKoro pexkuma passesyemMoin TeppuTopun.

CneayeT yunTbiBaTb, UYTO KepHOra3oHaBOpPHUKWM BCeX KOHCTPYKUUNA
He rpuroaHbl AnA onpoGOBaHMA MOPOBLIX U TPEWMHHbIX KONNEKTOPOB CO
cKOMneHnAMU cBOBOAHLIX Fa3oB, TaK KakK 3HauyMTenbHaA 4acTb cBO6OAHOMO
rasa yxoauTt u3 KepHa B npouecce 6ypeHua # ot6opa npo6. NepmeTnveckne
KepHOrasoHabopHUKM, eCnv OHM COXpaHAIOT 3aBoiHble YCRoBMA, MOTyT BbiTh
npuMeHeHbl nuwb AnA oT6opa npo6 nOpoA co cBO6GOAHBIM, HepacceAHHbIM
rasom, yAep>KMBaemMbIM KanunnApHbIM AaBneHneM B TOHKONOPKUCTOW, NMNOX0
NpoHUL,aeMo cpeae.

[na 13yveHua cBOGOAHLIX ra3oB B fIOKaNbHbLIX CKOMNEHUAX WU 3anexax
B KayecTBe OCHOBHbLIX MeTOAOB crefyeT MPUMEHATb MNacTOMUCNLITAHUA C
ucnonssosadmem KUIN-65 u cneuunanbHble UCNbITaHUA 06CaXeHHbIX CKBaXWUH,
a TaK>Ke WUCMNbITaHUA CKBAXWH B OTKPbLITOM CTBONE C OBGA3aTefNbHbIM YCThe-
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BbIM 3aMnopHbLIM 0GopyaoBaHWeM (npeBeHTop U Ap.). Takum obpasom, pas-
SINYHbIC (bOprl CyiulecTsoBaHUA ra3oB B8 YrneHOCHbLIX TONwax A0MKHbI U3y-
4aTeCA PasHbiMU TeXHUYECKNUMU cpeacTBamMn N MeToaamMu, KOTopble He ABNA-
IOTCA HWU B3aMMO3aMeHAEMbIMU, HU BIGUMOUCKAIOUYAIOIMMNA: KaXKabIA U3 HUX
npegHasHaved AnA onpe.u.eneHHoﬁ (boprl n cpeabl HaxoXKaeHuAa rasos, yun-
ThiBaeT MX cneuwcbmeCKMe ocobeHHOoCcTU, Jlvwb KoMnnekcHoe npuMeHeHue
MeTOA0B MOXKeT ApaTth peasibHOe npeacTaBneHWe o pachnipepeneHnn rasos B
yriesmeltalowmx nopoaax v nossonAeT o60cHOBaTb UX KONWM4ECTBEHHYIO
OUEHKY A[NA NPOrHO32 ra3oBblAeneHWd B LWAXTax, BbIACHEHWE NEPCRneKTUB
KOMNNEeKCHOTO OCBOEHUA YIofibHbIX MECTOPO)KAEHMﬁ C NONYTHbLIM NCNonbL30-
BaHvemM mMmeTaHa.

3AKOHOMEPHOCTWU COBPEMEHHOIO PACTIPERENEHUA
NPUPOAHBIX IA30B B YTJIEHOCHbLIX TOJHWAX W UX UCTIONL3OBAHUE
NPU U3YMEHUU FABOHOCHOCTU BMEWAKOUNX NOPOAR

[a30HOCHOCTL FIOPOA B YIrNEHOCHbIX TOMLLAX TECHO CBA3aHAa C rasoHOCHOC-
ThIO 33KMIOYEHHOTO B HUX KOHUEHTPUPOBAHHOMO N PacCeAHHOro yrosnbHOro se-
wecTsa. ConepxaHne 1 KOMMNOHEHTHbI COCTas NPUPOAHbLIX Fra3oB YrieHOCHbIX
TONUL 3aBUCAT OT PacnpeAeneHuA yrneil pasNuuHbIX CTaguii metamopdusma
(kaTareHesa). Mo cocTaBy rasoB YrofbHLIX NAACTOB B YTIEHOCHLIX OTNOXe-
HUAX BbIAEGNAIOTCA (CBepXy BHM3) ManoOMOLHaA BepXHAA 30Ha 3NUreHeTu-
YeCKOro rasoBOro BbIBETPUBAHUA U MOLIHAA 30H3 MeTaHOBbLIX MeTamopdho-
reHHbIX ra3oB, KOTOPaA NOACTUNAeTCA (Npu Hanuuuu B paspese CymnepaHTpa-
uutos) 30HON MetamopdoreHHoW AemMeTaHusauuu. B npeaenax meTaHoOBO
30HbI MpPU HaNUYUU YTOMbHBLIX MNAACTOB CpefHuX CcTaanuin metamopdusma
(I — OC) BbinenAeTcA yrneBOAOPOAHAA NOA30HA C MOBbLILLEHHBIM COMlePXKa-
Huem TY u npucytcTeuem (oco6eHHo Ha ctaguax MK v K) napos nextaHa u
rexcaHa (rasokoHgeHcatoB). Mo xapaktepy pacnpegeneHuwa TY oT 3TaHa go
reKcaHa MOXXHO NPOrHO3MpPOBaTh YHacTKU C PacnpocTpaHeHneM cBOBOAHbLIX
CKOMNeHn U AaKe ra30KOHAEHCATHLIX 3aNeXel rasoB B yriieBMetlalowmux
necyaHuKax.

B 3aBucuMocTVM OT NPUpPOAbI MeTamopdmamMa OpraHUYeCKOro BElEecTBa
YroNnbHbLIE MECTOPOXKAEHMA MOAPA3fenAloTCA Ha gsa Tuna: 1) mecTtopoxae-
HWUA, Ha KOTOPbIX OCHOBHbLIM (haKTOPOM yrieduKaumn ABUACA permoHanbHbIN
(reotepmudeckuiil) metamoptusm; 2) MeCTOPOXKAEHWUA C NPEUMY LLECTBEHHO
KOHTaKTOBbIM W TepManbHbiM (MarmarepMuyecKum) MeTamopdusmMoMm yr-
neit. [inA MecTopoXKieHVWA MEPBOTO TUMA XapaKTepHO HanuuMe 3aKoHOMep-
HbIX KOAWYECTBEHHbIX CBA3eil MEeTaHOHOCHOCTU Yrfei U MOPOA CO CTEeNneHbio
nMx meTamopchnama (KarareHesa) u rnyBuHOM 3aneraHvA; y4yeTr 3TUX CBA3ENR
No3BONAET PaLMOHANbHO BbINOAHATL ONpoBoBaHWe, MPOBOAUTL UHTEPMNONA-
LUMIO ¥ 9KCTPanonALMUIO 3HaYeHNIH MeTaHOCHOCTM YIrofibHbIX NIacTos U BMeuwa-
IOWUX 1X yrauctbix nopofd. B [oHeukom M HeKOTOpbIX apyrux BacceiHax
33aBUCMMOCTb MpeaesibHoid MeTaHOHOCHOCTM YIraeid oT ux MeTamMopdu3mMa Bbl-
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paxaeTcA 3KCTPEManbHOW KPUBOW C MaAKCUMYMOM, COOTBETCTBYHOIMUM MeC-
TOPOXACHUAM TOLLUX Yriel U HU3KOMeTaMOP(M30BaHHbLIX aHTPaLUTOB.

CBA3b METAaHOHOCHOCTU KaMeHHbIX Yried W HU3KOMeTamMophn3osBaH-
HbIX aHTPaUUTOB, 8 TaKXKe YrAUCTLIX NOPOA ¢ TNYOMHON UX 3aneraHua HOCUT
KPVBOSMIMHENHBIA aCUMNTOTUYECKUIA XapaKTep; NOCTENEeHHO 3aryxalolee Ha-
pacTaHme MeTaHOHoCcHOCTU Habniogaerca Ao ray6unsl 1,5 —< 1,7 kM. MeTaHo-
HOCHOCTb CcpeaHemeTamopdU30BaHHbIX AHTPaUUTOB uMeeT Gonee CHOXHYHO
33BUCKMOCTL OT FNy6uHbI 3aneraHna v meTamopdM3ma: 0TMEYaeTCA ee BO3-
pacTaHue C yBennieHnem rayGuHsl 1 BMecTe ¢ TeM CHUKEeHue Nno Mepe NoBbl-
WeHWA cTerneHn meTamoptmnama. Bropown daktop yacTo npeobnagaeT Hag nep-
BbIM, YTO MPUBOAUT K CHUKEHUIO Fa30HOCHOCTU aHTPALWTOB U BMeLalowmx
nopoa Ha rny6oxkux ropusoHTax. Bo3amMoXXHOCTL yYeTa KONUYeCTBEHHOW CBA-
31 MEeXAYy METaHOHOCHOCTLIO ff1acToB, rNyBMHON UX 3aneraHna W CTeneHbio
MeTamopdmama n3basnAeT oT Heo6X0AMMOCTY MacCOBOro ONPoGoBaHuA,

OTmmunTenbHaA 4epTa MeCTOPOXKAEHWA BTOPOro TWNa — OTCYTCTBUE
unn cnaboe NpoABfieHWE NPAMOW CBA3U METaHOHOCHOCTW PNAcToB C rNy6u-
HOW ux 3aneranua. MpakTuyecku Ha 3TUX MECTOPOXKAGHUAX OTCYTCTBYET U
CBA3b Ma3sOHOCHOCTU CO CTeneHbio MeTamopduiama. [a30HOCHOCTb YronbHbIX
r1acToB ¥ YIrAUCTbIX MOPOA Ha MECTOPOXKACHMAX BTOPOrO TUNA 4acTO KOHTPO-
NUpyeTCcA He TNYBUHON, a HanuuMeM U1 roNoXKeHUeM UHTPY3NBHLIX Ten.

TexToHuueckni thakTop 06ycnosnueaeT pasHytd Fa3oHOCHOCTL NOPOA B
npeAenax pPasnnuHbix CTPYKTYPHbLIX opM 1 ux anemeHTos. CHKeHUe MeTa-
HOHOCHOCTW yrne#i B nnactax W BKIOYEHWAX Y Pa3pbiBHLIX HapyLieHWUin
OoTKpbITOro TMNa pocturaer 50 %. B npunoBepxHOCTHO 30He 663 HanNUuMA aKpa-
HUPYIOWNX MOKPbIWEK AUIBIOHKTUBHO HapyLLUEHHbIE YT NIEHOCHbIE OTROXEHNA
06biuHO GbiBalOT rny6oKo AerasvposBaHbl. B meTaHOBOI 30He Ha ray6uHax
csbiie 300 — 500 M 33aBUCUMOCTb 3HAYEHWA NPUPOAHONW METaHOHOCHOCTU
YFOMbHBIX MJIACTOB OT TPEWMHOBATOCTU # ManoamMinTygHOW paspbIBHOW
HapPYLWeHHOCTH He OTMe4aeTcA.

KpynHble paspbiBHbie HapylleHua AerasupyloT YrieHoCHyl Toauwy B
cnyvyanx o6pa3oBaHUA NPOHUULAEMbIX 30H ApOGreHnA W 0BpasyioT rasosbie
CKONNEHMA NPU HANMYMM ManonpPoHALLaeMOoro nepexkpbrtua. MHorne 3akpsl-
Thie HaZBUrK, CONPOBOXAAOIUMECA 3HAUNTENLHBLIMUA MO MOLIHOCTH 30HaMMU
ApobneHun, cogep kaT MuKpo3anexu ceso6oaHbIX ra3os.

O6nacTbio aKKYMYNAUKUK FNYOUHHBLIX Fa30COAEPIKAMX BOA RBNAIOTCA
rny6okue ropusonTbl KPYRHbIX KOTNOBUH YroJibHbiX GacceiiHoB. Jlokanb-
Hble aHTUKNUHANbHbIE Nepernbbl U NOAHATUA, a TaKXKe TeKTOHUYECKU 1 ANTO-
SIOTUYECKU 3KPaHMPOBAHHbLIE 30HbI C MOPOBLIMU U TPEWMHHBLIMU KONIEKTO-
pPaMi B YrNEeHOCHbIX TONWAX XapaKTepu3ayioTCA HanuMuneM CKOMAEHWA CBO-
BoAHOrO MeTaHa M AaXKe rasoKOHAEHCATa Ha MECTOPOMAECHUAX Yrnei cpepaHux
craguin metamopdmama (I, X, K). Haubonee kpynHbie 3anexu cBo6oAHLIX
ra3oB B yrofibHbix 6acceiiHax npuypoueHbl K 30HaM BpaxuaHTUKNINHANbHLIX
CKNapokK, pasMepbl KOTOpbix aocturawoT 5 — 10 kM u Gonee. MNpu npoekTy-
poBaHuK paboT Mo U3yuyeHWo Fra30HOCHOCTY BMEILAIOLUMX MOPOA Ha YrOAbHbIX
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MECTOPOXKACHWAX CnefyeT Y4uTbIBaTh BO3MOXKHOCTb OBHapYyXXeHUA MUKPO- U
MaKpo3anexeit CBOGOLHbBIX rasos Ha HaNOXKEeHHbIX CBOAOBLIX MOAHATUAX, B
rnosiocax NUHENHOW CKNag4yaToCTU, 30HaxX MEeNKOW CKNagvatocTu, npubopro-
BbiX 30HAaX CKNag4atoCTU, NPUHAABUIOBbLIX CKNaauaThiX 30HaX U NOAHAABUIO-
BbIX CTPYKTypax. MoxHO TakKe 06Hapy)KWTb B npegenax MOHOKNWUHanen u
CUHKNUHanNe cBoB0AHLIA ra3 B NOBYLUKaEX NUTONIONMYECKOrO U APYrux Ti-

nos.

Tabnwuua 1

Cocragubie wacti Gananca o6uield FrazoHOCHOCTH VI AEHOCHBLIX TOALY
K MeToAbl UX NCCNBROBAHUA

Cocrasnste vact Ba- [

Fa30HOCHOCTL YrofibHLIX NNAcTos
5

nadca obwen raszo-
HOCHOCTM YraeHoc-
HbIX TOM,

[ a3, aakniouentbIi

B YIOAbHbLIX nnac-
Tax MOWHOCTLIO 60
nee 0,405 M npn

Ias, 3aKMIOYEHHBINA
8 Tokux (ot 0,1 no

0,4—-0,5 M) yrone-

HBIX nRacTax, npo-

a3, saknoueHHbIk &
YrOfibHbIX BKIOYEHU-

ax {(nuHzax, npoc-

noikax, Npoxmnkax)

30HAaNbHOCTY 40 CAOAX NPK 30HaNb" B NoOpo Aax
45-50 % Hoctu go 4550 %
1 2 3 4

dopma Hax O ASHUA
raza

CopGuposaHHblis
90-95 %

Cop6uvpoBaHHbL i
90095 %

CopbuposaHHblii
9095 %

Feonoruwieckue, reo-
dunanyeckue n ruapo-|
reonoruuecKue uccne
AOBAHUA AR U3yve-
HWA ¥ NPOrHo3a ra-
30KOCHOCTH yriie-
BMEWAoWmuX no-
poa

Onpeneneumn Konuyecrsa, MO HOCTH

u neTporpacdueckKoro cocrasa nnNacTos,
- ffpocnoes yraeit GypeHnem n KapoTtaxem
W NUTOROTO-NETPorpadmiecKknm onuca-
Huem

Onpeaenennn o6bvema
YTONbHBLIX BKAOYEHWA
flo nUTOnoTo-nNeTporpa-
dhuiecKkomy onucaHuIo
KepHa

Na6oparopHbie on-
peAeneHua Konnek-
TOPCKUX CBOWCTE
yrnei v nopoa

Accneposatun copbBunoHHbIX CBOKCTB
yranei

Wccnenosarua copbuu-
OHHbIX CBOWCTB yrnei
W YrIuCTbIX NOPOA

Metoabi U TEXHU-
YecKue CpeacTsa
U3Y4EeHUA ra3zos

Onpo6osanue rasoxkepHoHabopHUKaMu!
+a 3a6oe cksaxcuH. OT60p Npob B rep-
M ETUYECKIUE COCYAbI Ha NOBEPXHOCTH N
B ropHBIX Boipaborrkax. KoMnnekcHbiin
MeTO/A C NPUMEHEHNEM Fa3oBOro Kapo-
Taxka. MeToab: MPOrkHo3a NoTeHUManbHon
METaHOHOCHOCT U N0 COPGUMOHHBIM XapaK:
TEPUCTUKEM U Fa30BOMY AABNEHUIO

MeTon aHanoruwm ¢ ra-
30HOCHOCTLIO paBoumnx
fnacroe

Metoun aHarorum ¢
razoHOCHOCT bi0

Pacuet no rasosoi
cbeMKe B FopHbIX

BetpaboTKax paBouux nnacros
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MpoaonxkeHue Tabnuybs 1

"a30HOCHOCTL fIOPOAHLIX CNoes, FOPU3OHTOB U 30H

a3, 3aKNIOYEHHbINA B Yravc-

ThIX apPrUANUTaX, anesponu-

Tax C COfiePXKaHneM paccenH-

HOIO YFONBHOIO BELLECTBa
ot 5550 a0 3025 %

a3, 3aKmoveHHbIA B Mano-
YENUCTBIX aprunauTax,
anesponuTax,
NAOTHLIX NECYaHUKax ¢
COAEPXaHueM yronbHoro
BewecTtea ot 30—25 no 5 %

a3, 3axnoveHHbI B Bea-
yronbHbIX aprunnurax,
anesponnuTax, NNOTHBLIX
HU3KONOPUCTLIX MecuaHn-
Kax ¢ coaepxaHuem PYB
meHee 5 %

6

7

Cop6uposanHbiit 7090 %

Cop6uposantbiv ot 70—
60 no 30 — 20 %. Pac~
CeAHHbIN ras B ceobop-
Hol ¢hase u pacTBOpPEH-
Hbi4 Fa3 B NOPOBLIX BO-
Aax

PaccenxHbiil ras B ceoboga-
Ho# thaze, PaCTBOPEHHbIA B
nopoBsbiX BoAax, copbupo-
8aHHbIR a0 10—20 %

Onpeaenexne KonuvecTsa
PACcCeAHHOT O YrOfbHOIO
Bewectea (cyxoi, 6e330nb-
HOW Macchl)

Onpepenexne Konuyect-
B3 PACCEAHHONO Yronb-
Horo sewectea {(cyxoi,
62330NbHOM Maccht)

OnpeaeneHune KonuyecTsa
PacCeRHHOrO YrOnbHOTO
sewecrsa — PYB (pacce-
AHHOIO OPraHUMECKOro Be-
wiecrsa POB)

Uccneposanua copbun-
OHHBIX CBONCTB Mano-
YENUCThIX NOPOA

OnpeaeneHnA razaoemMKoCcTy
nopoa

OnpeaeneHua noprueTOCTH
¥ NPOHKUUBEMOCTH NOPOA

OripeneneHna NOPUCTOCTM U NPOHULAEMOCTY NOPOA

Onpo6osaHue razoKepHo-
HabGopHUKamMu Ha 3aboe
CKBAXNH., JIKCTPBNONALUNR
AAHHBIX MO Fa3OHOCHOCTH
yraa Gnwkaiwux pa6o-
YMX NNacToB

O160p npo6 razokepHoHaBopHUKaMK C repMeTusaunen
Ha 3aboe ckeaxuH. MaszosLIn KapoTax

Meroa nporHo3a noTex-
uuanbHOW MeTaHoHOC-
HOCTW YTONbHbIX BKNIO-
YeHU ¥ YyraucTbix NOPOA
no copBbUMOHHLIM XapaK-
TepucTukam yrneii pabo-
YKX NMAaCTOB UNW KUCCne-
AOBAHHbLIX YIUCTbIX
nopoy, a Takxe nx nopuc-
TocTn. OT6op NP6 8 rep-
METHUIECKNE COCYAL] U3
NOAHATOTC KepHa 1 B rop-
HbIX BbipaboTKax

Or6op kepHoBbIX Npob B
repMeTu4ecKne cocyabl
No CKBa)XKUHam WU 8 rop-
Hbix BbipaboTkax. Metoa
nprbNMKEeHHOro NPOrHo-
3a noTeHuManbLHOu me-
TaHOHOCHOCTH NO cop6-
UWMOHHbLIM XapaxTepuc-
TUKaM W NOPUCTOCTH

MeToa OUEHK U Fa30HOC-
HOCTU NOPOA NO UX NopPUC-
TOCTWN U Fa30eMKOCTH
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MNpoaonxenue tabnuub 1

a3, 3aKNiOYEeHHbIN B NCMNOCTAX TPEULMHHbIX

KonnexTopos {TpewunHOBAaTLIX 30H TeKTO-

HUYECKOro, AnareHeTn4ecKoro, MeraMmopohu-

4eCKOro, 3K30reHHOTO M FOPHO-TEXHOreHHO-
ro NPOUCXOXAEHNA)

a3, saknodeHHbI B necYaHuKax, rpase-
NUTax, KOHrNOMepPaTax ¢ NOBbILIEHHOW
NOPUCTOCTLIO U NPOHUUAEMOCTHIO (B
noposbIX KonneKtopax)

8 9 10 11

Ckonnennn csoboa-
HOrO rasa

PacTsopenHmii ras
8 MOABWKHbLIX Nnac-
TOBbIX BOAAX

Ckonnenua ceobop-
HOro rasa

PacTBOpeHHbIV ras
B NOABWKHbLIX Tpe-
UWMHHbBIX BOA3X

["eonoro-cTpyKTypHbli aHaN#u3 ¢ uensio
NPOrHo3a PacnpoCcTPaHeHNA TPELNHHBIX
KOSNEKTOPOB U TEKTOHNYECKUX NOBYLIEK.
Onpeaenenve NpocTpaHCTBEHHbIX flapamer-
POB TPELWWHHbIX 30H; OnpeaeneHue ux em-
KOCTHbIX ¥ (DUNLTPALUNOHHBLIX CBOWCTE Feo-
thusndecK UMY MeTOAaMMK: Fa3oBbIin Kapo-
Tax, METOA HaBeAGHHON PAANOEKTUBHOCTH
€ MOMOWWBIO 3aKaYKW aK TUBUPOBAHHOIO
pacteopa

Nuvonoro-thauvanesHbie KCCNEACBaHNUA N
reonoro-CTPYKTYPHBIM aHans ¢ uenbio
BbIACHEHUWA PAacNPOCTPaHEHUR pesepsya-
POB K ra3oBbiX NOBywWeK. BoianeHne un
onpeaendHue nNapaMmeTpoe NOPOBLIX KOR-
NeKTOPO8 ¥ NOKPbiuleK reodnsniecKumMu
metogamun (KC, NC, MK, HI'K, BK3, ka-
BEpPHOMETPUR, MUKPO3OHANPOBaH e U
ap.)

M'maporeonoruyeckmne u FMAPOXUMUIECK UE UCCReROBAH UA

MceneposaHua TpewmHOBaTOCTH NOPOA,
MUKPOCKOMUYECKUM, KanunnApHbIM,
YNbLTPa3ByYKOBbIM UK APYIrUMYU MeToAaM U

OnpeaeneHue NOPUCTOCTHU, NPOHULEEMOC-
TWU ¥ ra30eMKOCTH NIOPOA,

Mpumevanne: Otr6op npob cBOSOAHBIX U PACTBOPEHHLIX FasoB B CAMOWNINUBAI0-
WIMXCA K rasupylowmux ckpaxxnHax. OT6op Npo6 cBoBoaHbLIX U PACTBOPEHHBIX B NNacTo-
BbIX BOAAX rasos rnyBuHHbIMKM npoBooT6opHukamu. OnpegeneHve raso- U BOAOHACHI-
uleHHOCTH KonnekTopa no gaHHbimM KC u HIFK. Mcenepoeatine ckeaxkiiH nnacroucnbiTa-
Tenamu Tuna KNN-65, KNNM-68, MUIM-65 ¢ obAsaTensHbim npumeHeHnem npobootbop-
HO!l Kamepbi. UcrbitaHne CKBaXKMH C MOMOWLBIO OTKAYeK U NOBTOPHaA TePMOMEeTPUA
{ao » nocne ucnbiTanuA). MazoruapoAnHaMUYECKUE UCCNEAOBAHMA B npolecce Aerasa-
uum ckonnenun. OnpegeneHne rasoBOAAHOrO KOHTAKTA W OKOHTypUgaHue ra3oBoWn
3aNeXu C NOMOLUIBIO FeoNoro-reoduianyecknx AaHHeIX U Mmetoaa B.MN. Casvyenxko no pas-
HOCTU AABNEHUIK Ta3a n BOAb, 3aMEPEeHHbIX B ra3osBoi 33AEXKU W 3aKOHTYPHLIX nNaacTo-
BbiIX BOAAX
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nPuHUKNGL! BLIBOPA U KOMNREKCUPOBAHWA METOROB
Y TEXHUMECKUX CPEACTB U3YYEHUA FA3OHOCHOCTU
YITNEHOCHBIX TOnNuW,

C nosuuuih u3yvyeHuA obuiero 6anaHca raaoHOCHOCTU YrAEHOCHOW TOSMILM
BblAenAeTCA BOCEMb TWMOB COYETaHWUM reofiornyeckon cpeasl n oOpM HaXoX-
AeHUA ra3os B YrneHOCHbIX Tonuwax. XapaKTepucTuKa atux coveTaHuii u me-
TOAVYECKNE PEKOMEHA3UUM MO M3YYEHWUID FasoHOCHOCTU NPUMEHUTENLHO K
KaxXaomMy U3 HUX npusBegeHs! 8 Tabn. 1. Kak BugHo u3 tabnuubl, Ana Hanbo-
Jlee NOJIHOrO yyeTa BCEX KOMMOHEHTOB Fa30HOCHOCTU Heo6XxoauMo pauuo-
HanbHO KOMMMAEKCUPOBaTb MeToAbl MCCReAoBaHWit Takum 06pasom, 4YTobbl
KaXAbIA U3 3TUX KOMNOHEHTOB Obifl M3yyeH C NpPUMEHeHWeM COOTBETCTBYIO-
WKUX eMy MeTOZOB U TexHuYecKux cpeacts, Honee noapobHoe onucaHne Ko-
TOPbLIX NPUBEAEHO B MOCEAYIOWMX pasaenax HacTOAWEN KHIUT !,

2. METOAbI

N TEXHUYECKUE CPEACTBA WU3YYEHUA
FA30OHOCHOCTK norPOA

N ONPEAENAWUX EE MAPAMETPOB

ONPERENEHWE FA3OHOCHOCTN C NPUMEHEHUEM TEPMETUYHbIX
KEPHOTA3OHAEBOPHUKORB

Metoa npeaHasHaveH ANA onpeieneHWA COAEPXaHWA rasa, copbuposaH-
HOrO KOHUEHTPUPOBaHHBLIM YrOfibHbIM BELLECTBOM HEKOHAMLUMOHHBIX fnac-
TOB, NPONNAacTKos, NPOCKOEB, YroNbHbIX BKIYEHUA W PACCEAHHbIM Yronb-
HbIM BEWECTBOM, a TaKXXe PacCeAHHOro cBOBOJHOrO Vi PaCTBOPEHHOrO Tasa,
NPUCYTCTBYIOWEr0 8 Mopax ManoyrfWuCTbiX WK npaxkTruieckn 6e3yrnmvcTbix
nopoga.

MeToa ocHOBbIBaercA Ha oT6ope MOPOAHO-razosbiXx NPO6 C npumede-
HAEM [ePMETUYECKOro KepHOrasoHabopHWKa, MO3BOMNAILLErO OCYytuecTs-
nATL onNpobBoBaHMe B CKBaXuHax AMaMeTpoM He meHee 76 MM A0 ray6uHb
2000 m ¢ Bbixosom kepHa He MeHee 80 % B nopopax niobor Kateropun By-
pumocTti, obecrneunBaTe CoXpaHeHuWe rasa B npouecce 6ypenua, repmetusa-
LUK, NOABEMA U TPAHCNOPTMPOBKM Npobebl B naboparopuio. Tpebosawua K
KOHCTPYKUMM FepMETUUYECKOTO KepHorasoHabopHuka npusefieHb B npuno-
wKenun 2.

N3 cywecTByiowmx repMeTHdHbIX KepHOrasoHaBopHUKOB ANA u3yde-
HUR ra3oHOCHOCTM NOPOA MOXeT ObiTb TakKe npumeHeH KepHorazoHabop-
Huk TKM-73. Ero yctpoictso u npuHumn peicreBuA noApobHO onucaHbt
8 Wncrpykuvm [17]. KepHorasonafopHuku, AeiAcTByiowme Mo NPUHUKMNY
yAasnuMBaHWA rasa B npouecce BbLIBypUBaHMA M NOAbEMa KepHOrasoBbiX
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npo6 ¥ wucnonb3yembie NPU WU3YYEHWW Fa30HOCHOCTY YroNbHLIX NNacToB,
ANA ONpefeneHvA ra3oHOCHOCTU MOPOA NPUMeHATL Henb3d. OnpobosaHue
nopoa KepHorasoHabopHuUKamMu NO3BOMAEGT HENOCPEACTBEHHO OnpesenAThb
CYMMapHOe CoAepKaHue B HUX copbupoBaHHOro 1 pacceAHHoro rasa. Cnoco6
v3BneyeHws rasa (AerasayuMA nOPOAHO-TasosBbix Npo6) onucad B npwa. 9,
METOAMKA pacuyeTa ra3oHOCHOCTM — B npun. 13, a pacueta KOMAOHEHTHOro
cocrasa rasa — g npun. 14.

W3YYEHUE TASOHOCHOCTU C MOMOWLI0 NMAKEPHbIX YCTPOWCTB

[MakepHbie yCTPONCTBA NPUMEHAIOTCA ANA ONPEAEeNneHnA ra3OHOCHOCTU
rnec4aHWKoB, TPasenuToB, KOHIrNOMEepPaToB C MOBbLILWEHHOW NOPUCTOCTLIO
W NPOHNLEEMOCTLIO (MOPOBble KONNEKTOPbl) W U3y4eHUA rasa, 3aKIIOYEH-
HOFO B MOMOCTAX TPEIWMHHBIX KOJUIEKTOPOR, 8 TaKxKe ANA ONpefeneHuA raso-
BOro AasneHwA v otbopa npob dmonaa NPM UCNONL30BaHUN METOAA NPOFHO-
32 NOTeHUManLHoW MeTaHOHOCHOCTH.

N3 cywecTBylowux B HacToALWEe BPeMA MaKepHbIX YCTPOWCTE ANA U3y-
YEeHWA ra3zoHOCHOCTU nopos Haubonee npuemMnemM KOMNNEKT WCNbiTaTeNb-
HbiX uHcTpymentoB KWWN-65. [eiicreue KWUWN-65 ocHoBkiBaeTca Ha usme-
pPeHMM npUTOKa U PerucTpauun BOCCTaHOBMEMMA AaBneHuA dnaouaa (ra-
3a UM BoAbl C razom) rocne UCKYCCTBEHHO CO3AaHHOW Aenpeccuu B npesa-
BapUTENbHO M3OMMPOBAaHHLIX WHTEPBaNax PasBeAoOUHbIX CKBAXWUH U oTBope
npo6 hnwnaa, NOCTynalLLero B 3TM WHTEPBanbl U3 BCKPbITbIX CKBAXKUHOM
rnopoa. Mpumenaerca KUN-65 B ckBaxunax auamerpom 76 — 112 mm npu
MaKCcUManbLHOM fepenage AaBnReHUA B uccneayeMom uHtepsane Ao 40 MMa n
temnepatype Ao 200 °C. MuHuManbHan AAUHA WHTEPBANOR, NOAAAOWINXCA
uccnegosanuio, 0,5 M, makcumanbHan 30 M.

C nomouwsio KNMWU-65 moxkHo onpeaennaTs BenuuMHY MnacToBofo Aasne-
HWA, OUEHWBATL 3HaYeHuA KO3MHUUUEHTOB (UALTPAUMK U NMPOHULAEMOCTU
NOpoA B YCROBWUAX WX ECTECTBEHHOrO 3aneraHuA, BbiAENATb MHTEPBanbl pac-
MPOCTPaHeHWA Ta3OHOCHbIX ¥ BOAOHOCHbLIX NOPOA, ONPeAenATb COAepKaHue
NPpUPOAHOro rasa B NAacToBOM BOAE U ero KOMNOHEHTHbI cocTas. Mo gan-
HbIM WUCCNEROBAHWI PAaCcCYMTLIBAETCA Fa3OHOCHOCTL nopop. Lna paboTel ¢
nnactoucneitatenem KNW-65 Heobxoauma camoxopHan nonesaa nabopato-
pun CM-1 ana rpaaympoBKmM rAyGUHHBLIX MaHOMETPOB U Aerasauuu oto6paH-
Horo chnionaa. Ycrpoiicteo nnactoucnbitatena KWUI-65, npasuna ero ucnone-
30BaHWA U UHTEpPNpeTaunu Nosly¥aemMbiX AaHHbIX Gonee NoApo6HO OTpaXkeHbl
8 npun. 7.

B cragum anpoGauuu HaXOAATCA nNaKepHble YCTPOWCTBa, CNycKaemble
B CKBaXXUHY Ha KapoTaXHOM Kabene. K Takum ycrporcrsam, nepcnekTus-
HbIM ANA WUCNONbL30BaHWA B GyAyuieM, OTHOCATCA WHTepBanbHble onpobosa-
Tenm nnacToB KoHeTpykun BHUUTNC.
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U3YYEHUE TA30HOCHbLIX MOPU3OHTOB B OBCAXEHHbLIX
CKBAXUHAX U B OTKPbITOM CTBOJIE

MeToA NpUMEHAETCA ANA U3YHEHWA BbIABNEHHLIX CKonneHun (3anexen)
cB06OAHOro MNU pacTBOPEHHOro rasa B NecyaHWKax, rpasenutax, KOHrno-
MepaTax € MOBbLILWEHHOW MOPUCTOCTLIO ¥ MPOHULAEMOCTBHIO W B MNONOCTAX
TpeuwnHHbIX KONNEeKTOPOB.

ObbexTb! B 06CaMeHHbIX CKBaxwHax Haubonee LenecoobpasHo MUCHbI-
TbiBaTh NPU HanWuuu B Paspese YrieHOCHON TOMLWM ABYX UMK HECKONbKUX,
pacnonoXeHHbIX 0f4Ha NOA APYroi ra3oBbIX 3aneXxei, Koraa otaaerca npea-
nouTeHue cucTeme onpobBosaHma CHU3y BBepx. B 3Tux cnyuaax CKBaxuHa,
nepeceKilas BCe FOPU3OHTLI, Noanexawue onpobosaHuio, obcaxusaeTca Ao
3a60A KonoHHOW TPYB c uemeHTauuen 3aTpybHOro NPoOCTpaHCTBa NpuU noabe-
Me LeMeHTa 10 NOBEPXHOCTU UMW KPoBNK BepxHero ob6bekTa. OnpobosaHue
OCY(ECTBNAGTCA, HaUNHaA C HWKHEro ob6beKTa Yepes NpocTpenerHHbie NPOTUB
Hero orsepctua B TpyBax. Mputok dniongos nocne NPOBeAEHUA KYMYNATUB-
HOW nepdopaumn BbI3bIBAaETCA NYTEM CHUXKEHMA AaBneHusA Ha fnact, 4To Aoc-
TUraeTcAa 3ameHoil BypoBOFo pacTeBoOpa »XUAKOCTbIO MeEHbLUeld NNOTHOCTH,
CHUXEHMEM YPOBHA C MOMOLLLIO a3pPUPOBaHWA pacTBopa, cBabupoBaHus,
TapTaHnA ¥ APYrUX NPUemMos, NpUMeHAEMbIX B HedpTer a3oBoii reosiorumn [26] .

[na n3yveHua Mukpozanexeir csoGoaHoro rasa B JloHelKom 6acceitHe
NMPUMEHAETCA METOA WUCCNeAoBaHNA B 06CaKEHHLIX CKBaXNHAX, TPAANULMOHHO
UCMNONbL3YEeMbIA B Ma3osoli OTPac/iM U ONUCaHHLIM B CReuManbHbLIX PyKOBOA-
cteax [14], BKNwYas METOA MCNbITaHUA, AOMYCKalOWMA Nony4yeHue yaRos-
NeTBOPUTENbHLIX PE3ynbTaToB, C NPUMEHEHUEM KONOHKU-hUNbTpa B CBA3U
C OTHOCUTEMNLHO HEBBLICOKUMU 3HAYEHNAMMW NNACTOBONO AaBneHnA. CKBaXKuHbI
B6ypATCcA A0 ThHy6MHbBI Ha HECKONBKO METPOB MeEHbLUEe# Mo CPaBHeHUro ¢ rny-
6uHON 3aneraHuA KpoBau Mukposanexu. focne atoro oHW obcaxuBaloTCA
KonoHHow Tpy6 auamerpom 146 wau 168 mMm ¢ uemeHTaumeir 3arpybHoro
NPOCTpaHcTBa BMNOTh A0 YCTbA. 3arteM GypeHue NPOAOMHKAETCA MerbluUm
avamerpom. lMocne nonHoro nepecevyeHUA CKBaXXUHOW Fa3onpoABnAloWIero
ropusoHTa B Hee OfyCcKaeTcA NoTakHaA KosoHKa-hunbTp, obecneunBalowan
flocTynnenne B8 CTBON hoKMAa U3 nnacTa-KonnekTopa. B ckBakuHy onycka-
HOTCA ABE KONOHHLI HAaCOCHO-KOMNPECCOPHbIX 1 CUhOHHBIX TPYB AvamMeTpom
8o 20 mwm. Ycrbe ckBaxuHbl obopyayetca doHTaHHOM apmarypoii. [Tpu no-
MOLM MIHOMETPA U CYETYMKAE, YCTAHOBMEHHLIX B6NM3UN OT YCTbA CKBaXKUHbI
W COeArHEHHBIX C HAacOCHbIMU Tpy6amu, Nnpuy HabniofeHnAX GUKCUPYLOTCA No-
KasaTenu RasneHuA n AebuTa rasa. K-atum e Tpy6am MOXHO NOAKANIOUUTL Ae-
rasayMoHHy0 ycTaHoBKY. CudioHHble TpyBbl CRy>KaT AnNA yAaneHuA U3 CKBa-
YWHb1 BOABI.

WcnbiTanna B ob6caxeHHbIx CKBAXWUHAX NO3BOMAIOT OUEHWUBATL OCHOB-
Hble nNapamerTpbl 3aneXei: KONNEKTOPCKWe CBOWCTBa Nopod, usnko-xumu-
4eCKOTo CBoicTsa nnactosoro tnionga (rasa, Boast), NNacToBOE AaBneHue,
TemnepaTypy, AebUTbl BoAb! UnK Faza.
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LnAa onepatMBHOro u3ayvyeHWA ra3oBbIX CKOMEHWH, BCKPbLITLIX Gypo-
BbIMY CKBaXMHamMu, MOXXHO NPOBOAWTL WUCNLITaHWA B OTKPbLITOM CTBONE C
MOMOILbLIO CNEeuManbHOro 3anopPHOro ob6opPyAOBaHUA YCTbA CKBAaXXWUHbI U CHU-
YKEHVA RaBNEHWUA NOCPEACTBOM OTKauyKu BYpoBOro pacreopa, 3aKauyku B Hero
BO3AYyXa WKW npupogHoro rasa (apnudt, rasnud). AToT MeToA nosBonaeT
OXapaKTepu3oBaTh Ma30HOCHOCTL BCEro BCKPLITOro paspesa B UENOM, a He
OTAENbHbLIX ero uHTepsanos. OTpuuatenbHbie CTOPOHbLI JaHHOro MeToAa —
TpyAHOCTh '‘mpuBA3KuK’’ 0BHapyKeHHOro nputoka ceoboAHOro raza K KOH-
KPEeTHOM 4acTu pa3pesa, MoMeXu npu oTKayke, CBA3aHHbIE C HannYuem Heu-
30/IMPOBaHHbLIX BOJOHOCHbIX MOPU30HTOB.

B cBA3W C TeM YTO BCKPbLITUE ra30CoAEP>KaliMX TOPU3OHTOB MOXKET
CONPOBOXAATLCA  KaTaCTPOOMUECKUMK  Fa3oBblAENEHUAMY, ANA  NPeAoT-
BpaLLeHA BbIGPOCOS rasa B NpPoOLECCe NPOBEAEeHWA UCMbITaHWA yCTbe CKBa-
XUHbl Heo6xoaumMo o0BoOpyAOBaTL CneuuanbHbiM 3aMOPHbLIM  YCTPONCTBOM
B COOTBeTCTBMM C TpeBoeanuamu [ocroprexHaasopa CCCP, a Takxke ocy-
ulecTBNATh HeobBXxoaumble HabnioaeHvA, wamepeHwuA, oT6op npo6 ¢nionaa
COrnacHo MeToanKe, NoapobHo onvcanHoi B Pykosoactee [26] .

U3YYEHUE FA30OHOCHOCTH C NPUMEHEHUWEM FA30BOIro
KAPOTAXA

MazoBbIM KapoTaXk PasBeAOYHLIX CKBaXKUH NPUMEHAETCA ANA BblAeneHun
WUHTEPBANOB C ra3ocoAepXaliuMn MopoAaMu Mo BCEMY BCKPbIBaeMOMY
npn GypeHnn JINTONOro-cTpaThrpachmyeckoMmy paspesy HernoCpeACTBEHHO B
npouecce 6ypoebix paboT U ANA OUEHKMW 3HaYeHU NPUPOAHOIN Fa30HOCHOCTH
nopoa, coaepkawiux copbuposaHHbIA ras, pacceAHHbld 8 cBobopHOU thase
WA PacTBOPEHHLIV B NOpoBbIX BoAax. Metoa  paer Haunywiime pesynbTa-
Thl MNPY WU3YUYEHUM ra3OHOCHOCTYM HeHapYLEeHHbIX Unn cnaboHapywerHbIX no-
POA CpeaHeln CTeneHn nocTanareHeTudecKkoro npeobpazosaHuA, BMeLaoWwmux
yrnu ot Mmapku I ao cnabomeramopdmsoBaHHbIX aHTpauutoB. B nopogax,
BMeualowmx cnabomeramopdpusosanHbie yrim mapok [ — [ vnn cynepant-
pauutsl Mapok 11A — 12A un Bbiwe, pe3ynbTaTUBHOCTb METOAA CHWKAETCA.
HeBo3MOXHO NPUMEHATbL METOA B CKBaXXWHaX C MOrAoleHeM NPoMbIBOYHOM
»kuakocTn 6onee 40 — 50 %.

Metoa oCHOBLIBEETCR Ha HEMNpepbiBHOM OMpeaeneHun CofepXKaHvA rasa
8 6ypoBoM pacTBope, KOTOpPbIli ABNAEGTCA KaHanom cBA3v nepebypusaemoro
ropusoHTa NOPOA C Ha3eMHOW AerasauMoHHON M aHanNUTUYECKOK annapaTypoi.
JononHuTensHO NPOU3BOAUTCH cucTemaTudeckuil oT6op npob Gyposoro
pacTBopa W KepHa Kak npy (POHOBbIX, TaK U aHOMaNbHbLIX 3HAYEHWAX raso-
CoAepXKaHuA,

Mo paHHLIM ra3oBOTO KapOTaXka PacCYMTLIBAOT NPUPOAHYIO [a3oHOC-
HOCTb TNOPOA NyTeM JeNeHVWA CYMMAapHOro 3HauyeHuA CoAepP)KaHwA rasa B
6yposom pacTeope (3a sblueTom hoHA), OCTATOUHOM ra3OHOCHOCTU PacTBopa
W KepHa Ha o6bem nopogdskl, BbiBYpeHHO B UCCNenyeMOM uHTepsane cKpa-
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XuHbl. B uHTepBanax, npeAcTagneHHbIX TPEWUHHO-NOPOBbLIMU U TPeLWUHHbIMK
KONNEeKTOPamy, 3HaYeHUA razoHOCHOCTY MOPOA MO AaHHLIM FAa30BOro Kapo-
Taxka MOryT 6bITb 3HAaUUTENBHO 3aBbilLeHb] 33 CYET NOCTYNNEHUA rasa U3 OKo-
NOCKBaXXKMHHOTO MPOCTPaHCTBA WAW 3aHWXKeHb! B CBA3W C OTTeCHEHUeM ra3a us3
npuzaboliHoro npocrpaHcTBa Brny6s maccusa. MeTognka npumeHeHus rraso-
BOFO KapoTaka u crnocol pacyeTta razoHOCHOCTW MOPOJA NO 3TOMY METOAY
npusegeHsbl B npus. 6.

OLEHKA TAPAMETPOB, ONPELAEAAWOUWUX TASOHOCHOCTL NMOPOA
C NPUMEHEHUEM KOMIUIEKCA TEO®UIUMECKUX UCCNEAOBAHUNA
B CKBAXWHE

Mpu nayveHWU razoHOCHOCTY YTOMbHBLIX MECTOPOXMAEHWIA KOMMNEeKCoM
reousnMecKuX MeTOROB WCCMEAOBaHWUA yriepasBefouHsix ckeaxun (TUC)
peuialnTca reonorvyeckne 3aa4un, CBA3AHHLIE C OLLEHKOW YIrAeHaChIILeHHOCTH
pa3pesa U BblABNEHMEM HEKOHAMUMOHHLIX NPONNacTKOB YrnA, C onpeaene-
HUEM KONNEKTOPCKMX CBOWCTB MOPOA, fPOrHO3WPOBaHMEM PaspPbiBHbIX Ha-
PYLLEHUA 1 30H TPELUMHOBATOCTH, BbIABMIEHMEM NIOKAanbHBIX ra3oBbIX CKON-
NEeHWi, OLEHKON Ta30HAaCLIUEHHOCTH, MPOrHO3UPOBAHWEM MUKPO3anexen
rasa u ap. OnA peweHnA yKasaHHbIX 3a34a4 MCMONL3YIOTCA Kak TUMoBbIE

Tabnwnua 2

Tunosbse KOoMNNEKCh FeoManIecKnX MeTOAOR UCCEAOBAHNA YrONbHBIX CKBaXUH [34]

MoucKOoBbLIN KOMMNNEeKc

OCHOBHOM pononHutens:  ViccnenoBaHuA KPOBAW M NOYBLI YFONb-
Hblh HbIX 171aCTOB ANA BCEX KNacCOB MECTOPOXK-
AeHnit
OCHOBHOM AONONHUTENL-
HbI#A
KC (rpaavent-sona) ** 8n, nc, KC (rpaauent-30Ha), BM, NC
KC (noTenumnan-soHa), rak, KC (noTenumwan-zona),
'K, ITK (FrK-Ul}), Ac, Tepm., BT, MK, I'TK
AK*, Hakn., Uakn? Pes. Hakn*

*MeTon NpUMeHRETCA BLIBOPOYHO B OTAENLHLIX CKBAaXWHaX, a8 oT6op Npo6 rpyHTo-

** Mpu npumenennn Metoaa BK BO3MOXHO UCKIMOMEHWE M3 THNOBOMrQ Komrnnexkca
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Komnnexeot FAC, npuBegeHHbie B Tabn. 2, Tak U HEKOTOPbIE JOMOMAHUT&fib-
Hble METOAbI,

MOWHOCTY yronbHLIX NNacTOB BLIAGNAIOT W OLEHUBAIOT Ha OCHOBE
NOUCKOBOrO U AetanusauvonHoro Komnnekcos MMC (cm. Tabn. 2) ¢ nocvo-
sepHocToio 0,95—0,99. ToyHoCTb ONpeaeneHnAs MOUWHOCTH TOHKUX YrosibHbIX
nnactos cocrtasnAeT  5—10 cm. lpn 3Ttom BoIAENAOTCA OTAENLHbIE NMOPOA-
Hble NPOCAOU MOoWHOCTLID 2—4 cM 1 6onee. KoHKpeTHbie cnocobbl peweHns
3Tl 3aAaun AeTanbHO onucaHbl B pabotax [7, 11, 12].

Criocobb! BbiAeneHnA B pa3spese YrofbHbIX NNacTOB MOLLHOCTbIO MeHee
20—-30 cm He pernameHTUpPOBaHbLI, OAHAKO NpWBeAeHHbIN B Tabn. 2 petanu-
3aumoHHbin  Komnnexke TWC nossonAer BbIABAATL TOHKUE NPONNACTKW
yFAMCThIX nopoa mowsocTeio Gonee 5—10 cm ¢ nocneadyrouled nonykonu-
YeCTBEHHOW OLEHKOM 30nbHOCTW. [lnAa 3Toro pekoMeHAyeTcA He MeHee
yem B 1—3 CKBaXXMHaX BbLINOAHATL 3aMKUCb KapOTaXKHbIX KPMBbLIX B Macli-
tabe 1: 50 meropamu [I'T'KC, TK, BK, Kae no Bcemy paspeay. bonee noa-
po6HO meToALl BbIAENEHUA HEKOHAMUMOHHBLIX YFOfIbHBIX NNAacTos W3no-
»eHbl B npun. 3.

Konnextopckue cBoOWicTBa MOPOA AOCMKHBI OfEPaTUBHO OLEHMBATLCA
Ha OCHOBE pPe3ynbTaTOB MpuMeHeHus Tunosoro komnnexca MUC, ponon-
HEHHOrO CrieluanbHbIMKU UCCAEAOBAHMAMKU B CKBaXkuHax metogamu BK3
n HFK, a tawkke no martepuanam nNOBTOPHLIX M3mepeHwit sonaom BKP-3

DeTanuvzaauoHHbin KOMNNeKe

UccneaoBannnA YronbHbiX Nnacros

Knacc mecTtopoxaeHus

1wl I v
OCHOBHOI AoncAHn- OCHOBHOM BoTionHK- OCHOBHOM AONONHK-
TeNbHbIN TenbHbIA TEenbHbIA
KC (notenywmand BN, FHK, | KC({rpaavenr- | BN, KC (notesumwan- | TK, 31,
soHa), BTR* | AK soHal*, KC BEMK, 3044}, AK, Hakn.
K, I'rk, Hakn. (noTexuman- AK, nc(rncy,
(reg-n), soHa), BTK** | Hakn. FK, I'rK, (Ir'rK-
I'TK-C, AC, FK, TTK -1}, FrK-c, Ac,
KO (rre-, KO*
rrK-c, oc,
KO*

Hocamu KO npousBOAUTCA Ha OTABHBHBIX YFONbHBIX NNACTaX,
Bokoeoro Tokoeoro Kapotaxa (BTK), a Taxke KC.
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no BceMy paspesy NpU NepuoaudecKux KapoTaxax B npouecce GypeHun
1 vepe3s 2—3 AHA Nocne ero OKOHYaHWA, a TaKXKe A0 U MOCne UCNbITaHWUIA
CKBaXKWH.

[nA BbIABNEHWA 30H NOBLIWIEHHOW NPOHMLAEMOCTU NOPOL UCMONL3YIOT-
ca matepuanst BK3 u pesynetatel nosTopHbix namepenunin KC. Mecta Ha-
NUNaHWA FAIUHUCTON KOPKUW B UHTepBanax MHTeHCUBHOro nornoweHna npo-
MbIBOYHOW >KMAKOCTU O6HapY>XMBAlOTCA NO AaHHLIM KaBepPHOMETPUU W
3aneKTpoKaporaka MuKposoHaamu. WHTepBanbl noctynnexui dnongos B
CKBaOXWHY BbIAENAIOTCA NO TemnepaTypHbiM aHomanuam (Mmeros TepmMomeT-
pPUM) M U3IMEHEHU0 CONPOTMBNEHUA NPOMLIBOMHOW >KMAKOCTU (pe3uctu-
suMeTpuA) .

OnAa onpegeneHWA roKasaTeneid nNOPUCTOCTM WUCNOAL3YIOTCA JlaHHble
anektpudeckoro (MC, MK, BK3) v akycTuueckoro Kapotaxa; AfA OueHKH
rAIHUCTOCTM MOPOA, B 3HAYWTENIbHOM Mepe onpeAenAowed UX KoanekTop-
CKMe CEOWCTBa, MCMOAL3YIOTCA MaTepuanbi ramma-kapotaxa (FK). Coort-
BETCTBYIOWME METOAbI NOAPOBHO U3M0XeHb! B npun. 5.

C uenbio BLIABNEHUA TPEWMHHbIX KONNEKTOPOB NPUMEHAETCA KOMNNeKc
meroaos, Bkmouatowmini K3 ,, KC,,, HI'K u AK ¢ nocneaytiowmm nocrpoe-
HWeM HOPMUPOBaHHLIX PasHoCTell Alpy — Apy n AT — Apy v BuiRBNEHNEM
MECT CYLLECTBEHHOrO PacxXoXAeHuWA nap rpadmkoB, KaK 3TO M3/I0XKEHO B
npun. 5. OddekTBHBIM cnocobom BbiABNEHWA 30H TPELMUHOBATOCTHU 1 OLeH-
KW NapameTpoB TPeuwMHHbIX KOANeKTOPOB ABAAETCA TaK)Ke MeTos nosTop-
HbIX nameperun komnnekcom BK, MK, 'K (sonp BKP-3).

MpuaHakamu PaspbIBHbIX HapyLUEHUWA, KOHTPOAUPYIOWKUX pa3suTihe Tpe-
LWIMHHBIX KONNEKTOPOB, CNyXKaT cnegyiowme 0CoBeHHOCTN KapoTaXKHbIX Au-
arpaMm: MOHWXKeHMe YAenbHbIX 3MEeKTPUYECKUX CONPOTUBREHWI MOPOA B
CPaBHEHUM C WHTEpBanamu 3aBefoMOro OTCYTCTBWMA HapyweHwi (no Ka-
potraxy KC); nosblweHne WHTEHCUBHOCTW PAaCCEAHHOTO ramma-u3nyyexuns
lyy {metog NK) v ysenuuenue anametpa ckBaxkud dg (no AaHHbIM npodu-
nemeTtpun) ; ysenuueHune uHTePBanLHOro Bpemenn AT u KoadduumnenTa 3aty-
xanua a = 201g A1/A2, dB/am no AaHHbIM aKyCTueckoro Kapotaxa (anna-
parypa Tuna [MTAPYC).

B ycrioBuaX npumeHeHvA GypoBbiX PacTBOPOB MOHWKEHHON MAOTHOCTU
WA [pu COOTBETCTBYIOLWEN NOArOTOBKE CKBaXKUH (npombisKe BoAoM) Bax-
Hylo uvHdopMauUio ANA U3Y4eHWA TPELMHOBATOCTY MAacCUBa YrieHOCHbIX
fopoOA A[AIOT METOAbl ONTUYECKOrO KapoTaka (ONTUYeCKWd HaknoHOMEp
HOY-I, BHUATUC) u akyctuveckoro suaeokapotaxa (ABK). Ha chumkax-
pasBepTKax CKBaXWH, CHATbIX B 3NEeKTPOMAarHUTHLIX MW aKyCTUMECKUX
BOSHax, 30HaM TPeWWHOBATOCTU, OTAENbHbIM TPELMHaM M KaeepHam co-
OTBETCTBYIOT 3aT€MHeHHble OBNacTu, 4YTO Bbl3BaHO MOBbLILIEHHLIM NOTNO-
WeHneM JHeprum ckaHupyiousero nornd. TIpoTAXKeHHble KocoCeKywue Tpe-
WHHBI pasmepom Bonblie AMamMeTpa CKBaXWHbI OTOBPaKalTCA Ha CHUMKax
B BMae TemMHbiX CUHYCOUAaNbHbIX NUHUA.

["azoHacbliWeHHOCTL NOPOA OLLEHMBAETCA MO Marepuanam KapoTaxa
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KC [7. 11] nyvem BbluucneHuA Ko3dduuMeHTa YBEnuueHUA CONPOTHB-
NeHnA B 30HE ra3oHaCbILEHUS B CPAaBHEHUW C CONPOTUBMEHWEM aHaNOrN4-
HbIX MOPOA 38 KOHTYPOM rasoHocHocTu (cm. npun. B). Ina nporHoavposa-
HUA MUKPO3anexeit rasa AONOAHUTENLHO NPUBNEKADTCA U KOMIIEKCHO WH-
TENPETMPYIOTCA AaHHble MEKCKBaXMHHON U HA3eMHON reoU3nKu O CTPYK-
Type pasBeAyemoro o6beKTa, Hanuuum U MOMOXKEHWN aHTUKINHAMbHBIX
CKNaf0K, Pa3pbIBHbIX HApyLLEeHWH, 30H TPELIMHOBATOCTH.

WU3YYEHUE TA3O0BBLISENEHWA U3 CKBAXUH U OBHAXEHWA

[azoBbifeneHUA N3 CKBAXMH U OBHAKEHWA W3Y4alOTCA C Uenbio BbiAB-
NIEHNA NOPOA W 30H TEKTOHWYECKUX HapPYLUEHUA C aHOManbHO BbICOKUM
COAEPXaHWEM rasa U onpefeneHuA ero XMmu4eckoro coctaBa. B npouecce
HabnoneHnit npu Gypexnu cneayet pasnuuath: 1) cnaboe eoiaeneHue Nysbipb-
KOB rasa Cc W3nMBOM unu 6e3 uznuea BoAbl (NpY AaBfieHUM rasa Ha ycTbe
ckBaxudbl 8 npeaenax 0,1 MMa) ; 2) wnrencusHoe doHTaHMpOBaHKe Boab! C
rasom Ha sbicoty 1,6 — 30 m (npu paBneHun cebiwe 0,5 MIla) ¢ nepuoan-
yecKuMu BbIBpocamu BoAbl M NOPOABI.

Habniopenna nposoaATcA ¢ Havana (QOHTAHMPOBAHMA WM A0 KOHUA WH-
TEHCUBHOTO BbIAEGNEHWA ra3a U3 CKBaXKUH, He 0BOPYAOBaHHbLIX NPeBeHTopaMm
n choHTaHHON apmatypoi. [pu 3TOM 0TMEUaIOTCA BLICOTA Fa30BOAAHONO HOH-
TaHa, COCTaB U BeNUYMHA BbIHOCMMbIX TBEPAbIX 4acTul, WymMoBbie 3diexTobl,
TemrepaTtypa U3NUBaOLLENCA BOALI, XapaKTep nynbcauuu, 3anax rasa. Mo Bos-
MOXHOCTW TOYHO YCTaHaBNUBAIOTCA MHTEPBa rasoBblAeneHus u Ae6uT BoAbI
1 rasa.

Jebut rasa npu Hebonbwom nputoke {ao 100 M3 /cyT) HaubBonee npocTo
orpeaenATL N0 CKOPOCTY 3aN0AHEHWA MEPHOI 0O COCYAa a3oM, KanTupyembiM
C MOMOLLBIO 3arAyLUKYW C ra3o0TBOAALLEN TPYOKONW, BCTaBneHHOW B KOHAYK-
Top cKkeBaxkuHbl. [lnA 3amepa AebuTa rasa MOXHO MCMOMNL30BaTh TakXKe aHe-
MomeTpbl, TPY6Kku Tuto, wahbHsie nameputenu. 3TuMu NpuGopamMy MOXHO
NonL30BaTLCA TOMLKO MOCANE COOTBETCTBYHOLLEH MOArTOTOBKU CKBaXKWHbI.
O160p npobbl BoAk! 1 rasa NPY razoBbiAeNeHn U3 CKBaXKUH NPOBOAUTCA COr-
nacHo WHetpykuun [17] .

[Mpy oGHapy>KeHUM ra3onpoABfieHnil B €CTECTBEHHbLIX WNWN WUCKYCCTBEH-
HbIX OGH®KEHWAX MPOVU3BOAUTCA WX [NasomepHan waw Tonorpatuueckan
NpuUBA3Ka K KapTe, AenaercA 3apUCOBKa MECTa ra3oBbIASNEHUA C yKasaHuem
NUTONOMMUYECKOW NPUHAANEXHOCTN MOPo4, K KOTOPbIM NPUYpPOYEH BbIXOA
rasa, W onucaHnem xapaKTepa rasoBbifeneHna. OpUeHTUPOBOYHO onpese-
nAeTeA AeBUT rasa no CKOPOCTM HanonHEHWA MepHoro cocypa (ByTbinku).
O6r3aTenbHO YKasbiBAOTCA XapakTep MNynbcauuy, NPOTAMKEHHOCTL BbIXOAQ,
Temnepatypa sodbl. M3 KaxAoOro razonpoAsneHna oTbupaiotca npobbi rasa.
Dna ot6Bopa npobbl B MecTe BbIXOAa CYXOro rasa ycTaHaBnueaeTca nepesep-
HYTaR BOPOHKA, KpPaR KOTOPOM OGCLINAITCA YBNaXKHEHHbLIM CfloeM 3emMnu.
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PesvxoBan TpyOKa, HafeTad Ha BOPOHKY, BBOBUTCA B OYTbifiKy, npeasapu-
TeNbHO 3arOfHEHHYIO BOAOK ¥ ONYLIEHHY B fiepeBEePHYTOM BUAE B BEAPO
C BOAON.

Ecnu ras BbigienAetcs ¢ NOBEPXHOCTW BojAoema, To AnA oTBopa npobsl
uecnonbayeTcA GyThiiKa, 3ancfHeHHad BOLON U3 3TOrO ke BOAOEMA; OHa
YCTaHaBAWBaeTCA B BOAY FOPAbILIKOM BHW3, @ CHU3Y NOABOAMUTCA BOPOHKAE.
Koraa B GyThinke octaetcAa 50 — 100 cm® BoAbl, BOPOHKa BbIHUMAETCA ©
6yThinKa 3aKpbiBaeTcA NPobKon.

OUEHKA FA30HOCHOCTUW MOPOA NO UX NOTEHUMANBHOR
METAHOEMKOCTHU

Metoa npeagHasHavyed O1A KOCBEHHOW OLEHKW [a30HOCHOCTA HEKOH-
AVILMOHHBIX YIrONLHLIX MAAacTOB KU NPOMNAcTKOB YINA, a TaKXKe NOPOA, CoAep-
KaLUX BKAOYEHWA KOHLLEH TPUPOBAHHOTO 1 PACCEAHHON0 YroMbHOFO BeUecT-
Ba B konuyectee Gonee 25 — 30 %. C yyetom 3HayeHWii NOPUCTOCTM NOPOA
MeTOA MOXKeT UCMO/L30BaTLCA ANIR OPUEH TUPOBOUHOTO NPOTHO3a NoTEeHUMan.-
HOW WX MEeTaHOHOCHOCTU. CyLHOCTE MeToAa 3aKNI0YaeTcA B MPOrHo3se NOTeH-
UManNLHON METaHOHOCHOCTU Yraecofepxalimx nopoa no AaxHbiM X copbuu-
OHHOM eMKOCTW, AaBfeHWA rasa u Temnepatypsi. CopbumonHas emKoCTb Mo-
poa ofnpeaendeTcA B nabopaTopHbiX YCNOBUAX N0 KepHOBbIM obpasuam unv
oBpasuam, oToBpaHHLIM B FrOpHLIX BbipaboTkax. BnaxHocTs 06pazuos, npea-
Ha3Ha4eHHbIX AJIA ATOW Luenwn, AOMKHA COOTBETCTBOBATL NPUPOLHON, B CBA3K C
ueM npy HeoBXoAMMOCT NPOM3BOAUTCA UX MCKYCCTBEHHOE AOYBaXHeHue.

Benvunky copbuyronHOi eMKOCTU TIOPOA NO OTHOWEHWIO K rasy onpene-
nawoT o6beMHbIM MeToa0oM Ha yeTaHoske CY-74, ckoxcTpyuposanton B V[,
nm. A.A. Ckounnckoro. CeAsaHHbie C 3aTUM OCHOBHbBIE ONEPaINM 3aKHOY3I0T-
cA B cnepywuem. Hasecku pazapobneHHon nopogbi NOMELUATCA B COpb-
UMOHHbIE aMMyAbl U MNOTHO yTPamOBOBLIBADTCA B HUX MErKUM NOCTYKUBa-
Huem. AMIAUTYALI NOAKNOYAIOTCA K YCTaHOBKE W 3aNONHAIOTCA Fa3om Ao
[ABMEHUIA, HE3HaYMTensHO nNPEeBLIWALWUX MaKCManbHo Heobxoaumble.
Mocne ycTaHOBnEeHWA COPGUMOHHOTO PaBHOBECUA MNPOU3BOAATCA MoCnemRo-
BaTenbHbie BbINYCKKU B BaKyyMWPOBAHHYIO, C 3apaHee U3MepeHHbIM 0bbe-
MOM 4aCTb YCTaHOBKM HECKONbLKUX NOPUMIA Fa3a Ao YCTaHOBAEHWUA NaBReHWN,
HECKONbKO MEHbLUNX 110 CPaBHEeHWIO C MPUHATLIMW MO YCNOBUAM 3KCNepm-
meHTa. OuepefHbie BbINYCKY raza NPOBOAATCA NOCNe yCTaHOBneHUA copbum-
OHHOI0 paBHOBeCUA.

Ona onpegenexsna o6WMX 06LEMOB rasa, HaXOAALWMXCA B COPOBLMOHHBIX
amnynax, NpOBOAWTCA  fONHaA AerazaunAa obpasyos, KOTOPaA ocyuwecTBA-
eTCA NyTem noBbliieHnA Temrepatypsl npo6 ao 80—90 °C u nepesoaa rasa B
BAaKyYMWPOBAHHYIO WU3MEPUTENLHy0 4YacTe ycTaHoBku. CopOUUOHHYH em-
KOCTb NOPOA PacCHMTHLIBAIOT B COOFBETCTBMU C METOAUIKKON, U3NOKEHHOU B
npwn. 15.
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Puc. 1. Homorpamma onpeaengnma copbuvOHHON METaHOEMKOCTH YrNeBMELLAIWNX

nopon
Veop6 — COPBUMOHHAR METaHOEMKOCTb NOPOA, M3/M3; ydaf _ BbIXOA AETYYMX Beiue-
cre, %; 1—20 — coaep)kaHue yrimcToro sewecTsa 8 nopoge, %

Ana [JloHeuKoro U APYrux yrofbHbiXx GacceiHOB8 €O CXOAHLIMM Feono-
FUMECKNUMM  YCNOBUAMM METAaHOEMKOCTb fIOPOA MOXET OPUEHTUPOBOYHO
ONPeAENATLCA M0 COAEPIKAHWIO B HUX YTOMbHLIX BKIYEHUA M AaHHBIM O
BbIXOAE NETY4YMX BeLeCTB No Gavikaniiemy yronbHOMY FNacTy C NOMOLUALIO
Homorpammebt (puc. 1). MonyyeHHbie N0 HOMOrpamme 3HaveHus CopbUNOH-
HOW METaHOHOCHOCTM COOTBETCTBYIOT 0BbEeMy MeTaHa, COPBMPOBAHHOrO
YroNbHLIMUA BKAIOYEHNAMM, coaepxatmmuca B 1 M> nopoabt npu ecrect-
BEHHOW BRAKHOCTM B 30HE METaHOBbLIX ra30B Ha rayBunax cebtiwe 500 m.
Mo pesynbratam fnabopaTopHbIX UCCNEAOBaHWI? CTPOATCA M30TepMryecKue
KpuUBble, BbipaXalouiMe 3aBUCUMOCTb COPBUMOHHOIN razoemkocTu (metaHo-
eMKOCTH) OT AaBneHvA Npu pasnuuHbLIX Temneparypax. NasneHue onpepens-
€TCA B Mpouecce UCNLITaHWA Pa3BenoYHbIX CKBaxuH U npubopamu MNFA-2 8
rOpHLIX BbIPaboTKax; TemriepaTypa U3MEPAETCA NP NposeleHUn Kaporaxka
wnu apyriammn metoaamu TepMmometpiin. Cnocod oueHKy 3HaueHuit NPUPOAHON
rd30HOCHOCTM NOPOA MO [aHHbIM COPOUMOHHLIX WCCREAOBaHWI onucaH B
npun. 15.
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U3YMEHUWE FA30OHOCHOCTW METOAOM NMOAIEMHbBLIX FA308bIX CBEMOK
U CBOP MATEPUANOB O FA300BUMbHOCTKU BLIPABEOTOK

Mevoa WCNONb3YETCA ANA WU3YyYeHUA a3OHOCHOCTM MOPOA He3aBUCUMO
OT nuUTONOro-nerporpadmnieckx ocobeHHOCTeNn B YCnosuAX, BnM3KnMx K npu-
poaHbIM. DdheKTUBHOE NpoBefAeHMe razoBbiX CbeMOK C Uesiblo onpeaeneHuna
razoHOCHOCTU NOPOA BO3MOXKHO JiMiLb MPU OTCYTCTBUM CYNAPHLIX Ma30Bbl-
DeneHnit, NCKaxalowero BAMAHUA YroflbHbIX MacTos, 3arasoBaHHbIX “OYNCT-
HbIX BbIpaBoToK U BbIpaboTaHHbIX NPOCTPAHCTB, a TaKXXe NPeABapuTeNbHON
herasaunv YrneHocHoro maccupa. [aHHbie 0 rasoHOCHOCTW nopod, nonyvae-
Mble C MOMOLUBK Ta30BbIX CLEMOK B NOA3EMHbLIX BbipaboTkax, o06biMHO
6biBatOT HECKONbKO 3aBbllueHbl U3-332 HEBO3MOXHOCTM yueTa rasosblheneHna
13 ceeXkeobHaXKeHHbLIX CTEHOK KPOBAY U NOYBbI BbipaBoTkw.

Onpepenenvie rasoHOCHOCTYM MO MeTOAYy razoBbIX CbeMOK OCHOBaHO
Ha8 onpefeneHwWn rasoBblAeneHnA u3 oTOUTON nopoAbl U CcBEXeoBHaXKeH-
Holl nosepxHOCTW 3a6oA nytem oT6opa npo6 ‘MokpeiMm’’ criocoBom u 3a-
Mepa KOMM4eCTBa BO3AyXa Ha BO3AYLUHOW CTPYe, UCXOARLUEA M3 NOATrOTOBU-
TenbHOM BbIPAGOTKY U BEHTUIATOPA MECTHOro npoBeTpuBaHuA. CoaeprkaHne
rasoBbiX KOMMOHEHTOB B OTOBpaHHbIX npobax onpeaenAeTcA Ha xpomartor-
pathax, obecrneumBaloWMX MOJIyYeHUe 3HAYEHWN KOHLEHTPauuii BOAOPOAA,
MeTaHa U ero roMonoroe ¢ TouHocTeto Ao 0,0001 %. BennunHa npupoaHois ra-
30HOCHOCTW MOPOA YCTaHaBIMBAETCA M3 OTHOLUEHUA CyMmbl o6bemMoB Bblfe-
NUBUIErOCA W OCTABLUErOCA B NOPOAeE rasa K 06bemy oTOuFoi nopoabl. Buab:
“ 06bembl paboT, BbIMONHAEMbIE NPWU NPOBEAEHUN NOA3EMHBIX a30BbIX Cbe-
MOK, METOAMKA WX BbiNONMHeHUA 1 oBpaboTKM pesynbTaToB MpuBeeHbl B
npun. 12.

OnAa nonyvyeHus matepuana, XapaKrepuaylouiero cdaxkTuueckyio abco-
MOTHYIO razoobUNLHOCTL FOPHLIX BbIPabOTOK, APOMAEHHBLIX MO  MOPOAaM
Ha AEMCTBYIOWMX WaxTax, NpoeoanTcA c6op u o6obuieHne AaHHbIX Mo 06beK-
Tam, HaxoA4ALWMMCA B HeNOCPeACTBEHHOW 6AM30CTU OT pa3BeAyeMOro yuacT-
Ka, B aHanoru4HbIX reofiorMyecknx ycnoBuax. Jta pabora BbINOSHAETCA COT-
PYAHUKaM¥ FeonoropassefouHbix opraHusaumii B o6beme, obecneunsatoLiem
nonyyeHue WHgopMaumum 0 rasocobunbHOCTM BbIPaBOTOK He MeHee YeM Ha
ABYX AEACTBYIOWMX FOPU3OHTaX OAHOM MNK HecKoNbkUX LWwaxT. Ha waxTax
cobupaloTCA cnegytowme MaTepuansl: pe3ysnbTaThl NNAHOBbLIX OTGOPOB U aHa-
nu3a nNpoG Bo3AyXa B rOPHbLIX BbIPaboTKax, CBEAEHUA O MeCTaX BO3HUKHOBE-
HUA ¥ MHTEHCMBHOCTU CY(NAPHBLIX BbiAeNeHUIt ra3a U3 yriesmewaowmx no-
poa, CBeAeHUA 0 BHE3anHbiX BbIGPOCaX Nopod M rasa, pesynbTaTbl NPOBOAUS-
LUKMXCA PaHee ra3oBbIX CbeMOK B NoA3eMHbIX BbipaboTKax; pe3ynbTaTbl onpe-
aenenvn rasosoro 6GanaHca BbleMOUHbIX y4acTkoB. Hapaay ¢ nepeuucnerHbi-
My cobupatoTcA rpaduveckme MaTtepuasnbi—nnaHbl FropHbIX pabot ¢ usobpa-
YKEHHLIMW Ha HUX CXeMamMu BeHTUAAUMKM, MecTaMy CynNAPHbLIX BblAefneHNH
rasa, BHe3afHbIX BbIGPOCOB NOPOA W rasa.

Mpu HeobxoauMoOCTU B FOPHLIX BbipaboTkax oT6upaioTca npobbl nopoa
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€ Uenblo U3YYEHUA KONMNEKTOPCKUX U COPBUMOHHBLIX CBOMCTB, COAEPXaHUA
PacCeAHHOTr O OpraHNYecKoro BeLEeCcTBa, OCTaTOYHOIN razoHocHoCcTU. CeeaeHun
06 aBcomoTHOM razoobunbHOCTU BbiPaboToOK, coBpaHHbIe Ha LWaxTe, TWaTen.b-
HO aHanu3uUpyKTCA: BBIACHAIOTCA OCOBEHHOCTU U3MEHEHUA Ta3006UNbHOCTH
no fIOWAAN U C rNyBUHOI B 3aBUCUMOCTA OT PasNnYHbLIX Fe0NOrUYECKUX
thaxkTopos (NMTONOFMYECKON NPUHAANEXHOCTU NOPOA, HAYMHAAR CKNAAYATbIX
1 PaspbIBHbIX CTPYKTYP, NOBYLIEK Fa3a W T.n.) ¥ TexXHonorum ropHeix paort.
B npouecce 0606uieHnA MaTepUanoB fi0 AaHHLIM O Fa3006MNbLHOCTU MOXeT
NPOK3BOANTLCA OPUEHTUPOBOYHAA OLEHKA Fa3oHOCHOCTU NOPos, BCKpPbiBae-
MbIX rOpHbiMK BbipaboTkamu. [lnA 3Toro WCNonb3ywTCA KONUYECTBEHHbIE
COOTHOLWEHUA, npuseaeHHbie 8 [13] .

U3MEPEHWUE FA30BOIro BABNEHUA U3 IOPHLIX BLIPABOTOK

Ina namepenna rasosoro Aasnenva ucnonb3yerca npubop MNMIMA-2 KoH-
crpykuun UL um. A.A. CkounHckoro. Vamepenna nposoasTcA B Herny-
6okux (a0 30 M) ckeaxuHax, nPoBypeHHbIX U3 BbIPabOTOK U BCKPbLIBALO-
WMX NOPOAbI, Fa30HOCHOCTb KOTOPbIX ABNAEGTCA 06beKTOM U3yueHWA. MecTto
3amepa repMeTUsUpyeTcA C NOMOLULIO CreuuanbHoro ycrpoicraa. YcTpoincT-
BO NpnBOPa U TeXHONOIKA ero NPUMeHeHUA onucadbl 8 npun. 8.

PesynbTaThl W3MEPEHUA a30BOro A3BAIEHWA U3 TOPHbLIX BbIPaBOTOK
MOryT UCMNOML30OBAaTLCA NO aHanoruyW ANA NPOTrHO3a NOTEeHYWanbHOW MeTaHo-
HOCHOCTW Ha y4aCTKax C aHanoruYHeIM FeoflorMieCckum CTpoeHuem.

HepocTtatok MeTofa — HEBO3MOXHOCTL €ro UCMOMb30BaHUA NPU Hanuuum
WMHTEHCUMBHOW NPUPOAHON MK TEXHOreHHOWM TPeWMHOBATOCTH, coobiuatouseit-
€A ¢ BbIPAaBOTaHHbIM fIPOCTPAHCTBOM.

U3YYEHUE NMAPAMETPOB PACKPbLITOl TPEWWHOBATOCTU
METOAOM TAMMOHAXHO® OUKCALUUU TPEWWH

MeTtoa npeaHasHaveH ANA OUEHKW NApaMeETPOB PacKpbiTol TpeuwunHoBsa-
TOCTW NPU M3YUYEHWN Ta30HOCHOCTU TPELMHHBLIX KoNnekTopos cBoboaHoro
rasza. CyumiHOCTb MeTo a 3aKnNIOYaeTCA B NpeaBapuTentHoi ruKkcaumn packpbl-
TbIX €CTECTBEHHbIX TPEeWMWH HEenoCPeACTBEHHO B MaccuBe NyTem HarHeTanua
B HUX TBepaeoWwmX bukcupyiowmx pactsopos (TOP) u nocneayioulero Bbi-
6ypusaHuA nopogHbiX 06pa3uoB BMecTe ¢ 3aTBepaeBwnM B HUX TOP, obpa-
3yloWwnM ‘cnenku’’ TpeLMHHBIX NOMOCTeR, CKPENNAIOUMM pasfeneHHbie Tpe-
wrMHaMmy 6noku NOPOAbLI N MPENATCTBYIOWMM OTHOCUTENBHOMY CMELLeHUIo
aTux bnokos. Ucnons3oBaHue MeToNa NO3BONAET COXPaHATL ECTECTBEHHbIN
06nKMK pacKpbITOW TPELMHOBATOCTU B KepHe, U3BNEYEHHOM Y13 CKBaXKUHbI,
1 nNyTeM NPOCTEALLUX W3MePeHWid onpeaensTe AOCTOBEPHbIE 3HAYEHWUA CTene-
HU TPeLMH 1 TPeWMHHON NYCTOTHOCTU NOPOA, FYCTOTY U OPUEHTUPOBKY 3UA-
HUA TPELUMH, NPUHAANSXKALWMX K Pa3NUYHBIM CUCTEMAM.

29



MeTtoa npumeHaeTcA B npouecce nepebypKu BCKPbITbIX PassefovHbIMK
CKBaXXuHaMW TPELWMHOBATLIX NOPOA npakTudecky Ha noboi raybuHe or
noeepxHocTu. Bonpocbl, KacaiowmecA BbiGopa 0OBLEKTOBR MCCNEAOBaHWNA,
TEXHOMOMMYECKNX CXEM TamMOHAXKHOW (huKcaumuu TpewuH n orbopa obpas-
uoB, Bbibopa MatepuanoB u o6OpynOBaHUA, KOHKPeTHbIX crnocobos onpe-
AeneHWA NapaMeTPoB eCTECTBEHHOW TPEewuHOBATOCTM NOPOA MO KEepHOBLIM
obpasuam, paccmoTpeHst 8 npun. 11.

ONPOBOBAHUE NOPOA ANA NIABOPATOPHOMO WU3YYEHUA
nX KONNEKTOPCKUX, COPBLIMOHHbLIX CBOMCTB, COAEPAHUA

U COCTABA PACCEAHHOIO OPIAHUMECKOrO BEWECTBA U BUTYMOB

Ona usyyenna nopoa B nabopaTopHbiX YCNOBUAX OTGMPAIOT KYCKH
CBEXEeNOAHATOr0 KepHa unu o6pa3usl, 0T6UTbIE B NPeABapUTENbHO 3a4nLLeH-
Hom 3abBoe ropHol sobipabotku. O6pasubt (Npobbi), oTGMpaemsbie AnA onpe-
LeNneHnA KONNEKTOPCKUX CBOWCTB, HEMOCPEeACTBEHHO HAa CKBaXKWMHE vunu B
ropHoil BbipaboTKe, 3aBOpaynBaloT 8 Mapnio, NOKPLIBAOT BOACOHENPOHULLae-
MO nneHKol U napadHUPYIOT NyTeM NOTrPY>KEHNA B pacnnasneHHblid napa-
thun. O6pasubl, oT6Upaemble anA usyvedua POB u 6utymos, napaduHuposa-
HUIO ¥ APYTMM BUAAM KOHCEPBauMy C NPUMEHEHUEM OPraHMYecKuX BELecTB
He NOABEPranTCA.

Mpo6bi nopoa AnA onpeaeneHnA NOPUCTOCTH U NPOHULAEMOCTH OTOUpa-
10T B BUAE ONNOLIHbIX CTONBUKOB KepHa nio6oro anameTpa ANUHOI He MeHee
100 Mm, npobbt ¥3 ropHbiX BbipaboTOK OTBUPAIOT B thopMe MOHOAUTOB pPas-
mepom He meHee 50 X 50 X 100 mm. [ina onpeaeneHna copOLUMOHHOW MeTaHo-
emkocTn oTbupaoT nNpobbl nopoa maccoit 4 kr, npobkl aAnA onpeaeneHuA
CoAep)KaHUA PACCeAHHOro OPraHUYEeCcKOro BeulecTBa M usyueHua Gutymos
BOMKHbI UMeTb Maccy He meHee 100 r.

Yucno npob u mecta oT6opa UX ANA KaXKAOro BUAA UCCNEROBaHUIA 3aBU-
CAT OT CTaAMu pasBefouHbIX PaboT K reonoruvyeckux ocobBeHHOCTeR passeny-
emoro obvexrta. McknioveHue cocTanmoT npobbi, fnpefHazHayeHHble ANA
v3yueHun Butymos. AT npobbi HE3aBUCMMO OT CTaauu paboTt u apyrux dak-
TOPOB OTOUPAOT NO BCEM VHTEPBanam BCEX Pa3BEAOYHLIX CKBAXKUH U FOPHBIX
BbIPabOTOK, B KOTOPbIX BCKPLIBAOTCA NMOPOALI C HehTENPOABAEHUAMMU.



3. OCHOBHbBIE 3AlAYN, BUb! U OBBEMBI NOMEBLIX PABOT
no N3Y4YEHUIO FA3OHOCHOCTU NOPOA HA PA3HBIX CTALAUAX
FEOJIOTOPA3BE/IOMHLIX PABOT U B PA3MUYHbBIX

nNPUPOAHLIX YCNOBUAX

[a30HOCHOCTL NOPOA U3YYAT Ha BCEX CTaAMAX Pa3BEeAKW YIONbHbLIX
MECTOPOXKAEHUIA, YTO CNOCOBGCTBYIOT BLIABAEHUIO W OUEHKE COAEPKaHWA
8 MaccuBe Bcex (JOPM NPUPOAHOro rasa; CBOBOAHOrO, PAacTBOPEHHOIO,
COpOGUPOBAHHOFO W HAXORAUIErOCA B KPUCTaNnoruApaTHOM COCTOAHWW.

CTAANA NOUCKOBO-OUEHOYHbIX PABOT

OcHoBHaA 3apa4a M3y4eHUA a3OHOCHOCTW NOPOoJ Ha CTaauu NOVCKOBO-
OUEHOYHbIX paboT — nonyueHue nNpepBapuUTENbHLIX, OPUEHTUPOBOYHBIX AaH-
HbIX O HanuuuM Noposd, CrocoBHbLIX WrpaTh Posk KoNneKTopos rasa, 06 ux
ra3oHOCHOCTW, O KOMMOHEHTHOM COCTaBe FMPUPORHOro I'33a, NPUCYTCTBYIO-
wero B yrnesmeuwaowmx nopoaax. MonHota U ROCTOBEPHOCTb 3ITUX JaH-
HbIX NOMKHbI ofecneunBaTb y4yeT BO3MOXHOW Ta3oHOCHOCTU NOPOA NPY
COCTaBNEHUN TEXHNKO-3KOHOMUYECKUX coobpakeHnin (T3C).

C uenblo noayveHWs HeOBX0AMMBIX AaHHLIX WU3YHAIT WU aHanNU3UpPYIoT
matepuanst paHee NPOBEAEHHbIX PEruoHasNbHbIX fecnoro-reotnanyecknx
W OPYrux vCcCnesoBaHUi, a TakyKe reonoro-CbemouHbix pabor. Ocoboe BHU-
MaHve ypenreTcAa cBopy v o606Liernio CBEAeHWA O Fa3ONPOABNEHUAX W3
€CTECTBEHHbIX W WCKYCCTBEHHbIX OBHa)XKeHWI, MCTOYHWKOB BOAbLI, FOPHbLIX
BbIPAaBOTOK W CKBaXkuH; O HehTera3oHOCHOCTH YFAEHOCHLIX TOAIL, NOKPbI-
BAIOWIMNX ¥ NOACTUNAIOLUUX UX OTNOXKeHWU! U Fa3006MNLHOCTY FOPHBLIX BbiPabo-
TOK B Mpeaenax U3y4aeMoro uMAu CMeXHbIX C HUM YrneHOCHbIX PaitoHOoB

{y4acrkos) .

Co6upaioT ceefieHMA O BO3MOXHOM Hanuuum CTPYKTYPHbIX fOBYLUEK
rasa: aHTUKNWHanNbHBLIX MNOAHATUIA, BbICTYNOB, BPaxnaHTUKAUHANbLHLIX CKna-
[OK, CTPYKTYPHbIX HOCOB, Teppac v Ap.

B npouecce nonesbiX NOUCKOBO-OLEHOYHbIX PaboOT (PUKCUPYIOT U ONUCDHI-
BalOT BCe rasonpoAeneHvA u3 obHaxkenwit u BypAwmxca cksaxuH. Mo scem
rasonpoABNEHNAM NPOBOAAT 3aMepbl Aebuta rasa n BoAbl, OT6UPaOT NPOGbI
rasa B repmeTnyeckue emkoctu (creknAaHHbie 6yTbiniku) . Mo vanbonee mow-
Hbiv {(csbiwe 20 M) CROAM nNec4aHUKOB W APYIUX MOPOA, CroCoBHBIX cny-
XKWUTb KONMEKTOPaMH, B OTAENLHBLIX CKBaXWUHAaX oT6upaoTcA nNpobbl AnA on-
peaeneHA  KONNEKTOPCKWX CBOWCTB W COAepXKaHuA OpraHuyecKoro Be-
uiecTea.

Ocoboe BHMMaHue 06palalOT Ha U3y4eHUE KONNEKTOPCKWUX CBOWCTB
cpefiHe- U KPYNHO3EPHUCTbLIX MEecYaHNKOB annBManbHOIO #“ AEeNbLTOBOro
npoucxoxaenna. Mpu HanuuMu reonoruyecKuX NPEANoCLINOK O HaKONNEHUN
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razoe B nopojax Ha OAHOW U3 riayBOKMX CKBaXKWH NPOBOAAT a30BbIA
KapoTax.

O6was nNporHo3Han OUEeHKa Fa3oHOCHOCTU Mopod NPY MOUCKOBO-OUe-
HOYHbIX paboTax oCHOBbLIBAETCA FNaBHbLIM oBpazom Ha aHanoruuM € XopoLuo
WN3YUYeHHbIMU 0ObEKTaMW, CXOAHBIMU C OLEHNBAEMbIMU MECTOPOXKAEHUAMMU
Mo TEKTOHWYECKOW CTPYKTYpPE, NUTOMOrMYeCKOMY COCTaBy, CTEMeHU NocCT-
AMareHeTMYecKoro rnpeo6pasoBaHnA, KONNEKTOPCKUM CBOWCTBAM YrneHoc-
HbIX OTROXEHUI, rNybuHe 3aneraHnA yronbHbIX NacTos.

CTAAUA NPEABAPUTENIbHON PA3BEAKW

MnaBHas 3aja4ya U3yYeHUA ra30HOCHOCTM YINEBMELLAIoWUX NOPOoA Ha
cTagun npeaBapyTENbHOW pPasBeAKKM — NoNyvyeHue CBeAeHWUM, NOCTaTOYHbIX
ANA NpeaBapuUTenbLHOro NPOrHo3a razoobunbHOCTU FOpHBIX BbipaboToKk npw
Pa3paboTKe TEXHUKO-3KOHOMUMECKOFO O6GOCHOBaHMUA NPOMbILLAEHHOTO OC-
BOEHWA MECTOPOXKAEHWA Wu cocTaenenun TAO o uenecoobpasHocty roc-
TaHOBKW JeTanbHOW passeaKu. B CBA3M C 3Tum AONXKHbLI PelaTbea CReayo-
e 3agaun:

yCTaHOBNEHUEe KOMNNEKTOPCKUX CBOMCTB WM BeNW4MHbl Ta30HOCHOCTU OC-
HOBHbIX Pa3HOBWUAHOCTENR YriieBMeLalwWwmuX nopos u obimx TergeHumnin us-
MEHEHUA noKasaTenein KoNMNeKTOPCKUX CBOWCTS M Fa3oHOCHOCTM Mo naouia-
O v Ha rnyBuHy;

onpegeneHe obuier MOWHOCTY U NeTporpacmnyecKoro cocraBa TOHKUX
nnactoB, nponnactkos, npocnoes (KOB) wunu cpepuux koaddpuuneHToB
Y NEHAchIWEHHOCTY 3TUM BELLEeCTBOM;

M3yJyeHre KOMMOHEHTHOrO COCTaBa Fa3oB, COAepXaluxcA B NOPOAaXx;

YCTaHOBMNEHUE BO3MOMXKHBIX TUMOB KOMNEKTOPOB, CNOCOBHLIX aKKyMy-
nuposath ras ¥ OKasbiBaTbh BMIMAHWE Ha ras3oBblAefieHne U3 Nopos B FOPHbIe
BbipaboTKK yrneaobbiBalOUINX NPEANPUATUIA;

BblABNEHWE NOBYLUIEK Ta3a Ha OCHOBE aHanu3a nuTonoro-aumanbHbiX
0COBEHHOCTEN YrNeHOCHBIX OTNOXEeHWU, y4eTa TeKTOHU4YECKON CTPYKTypbl
1 FUAPOreoNnorndecknx ocobeHHOCTEN 06BEKTA;

BbiaBNeHUEe MUKpPO3anexen cCBOGOAHOIO rasa;

YCTaHOBMEHNE HanNUYMA N XapaKTepa razoBblAeNeHUA U3 Nopoa Ha yrie-
nobbiBatounx ripeanpUATUAX, paboTalowmx B8 aHaNoOrnYHbIX reosiorM¥ecKux
YCNOBUAX Ha TEPPUTOPUM Pa3BellyeMoro y4acTKa unmu s06nmM3m ot Hero;

OLUEHKE BO3MOXHOIrO BAUAHUA Pas3NUUHBIX Trecnornyeckux akTopos
Ha razoHOCHOCTH YrIeBMeLUaoLLnUX TOPOoA.

B kauectse OCHOBHOIO WUCTOMHUKA WMH(OPMauMM O razoHOCHOCTU yrne-
sMewaowmx nopoa u KOB Ha ctagum npeaBapuTenbHOW pasBeAKn UCMONb-
3VIOTCA pesynbrathl GYPeHuA, u3yvyeHWA KepHa, reomauvueckux u APYrux
WCCNeACcBaHWI CKBaXKMH, NpefHasHaueHHbIX ANA passefouHsix uenei. Cne-
UnanbHbie CKBaXXUHbi MOXHO OypuTh nNUWb B WUCKRIOYUTENLHbLIX ChyYvaAx,
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ANA NPOBEPKW NpeABapuTensHblX BbIBOAOB O BO3MOXHOCTU 3HauMTENb-
HOFO CKOMMEHMWA rasa 8 BNaronNPUATHLIX BNA 3TOMO YCAOBUAX.

B 3aBucumoctn ot BuMaoe U obbemor paboT, HanpaBAeHHbIX Ha W3y-
YyeHWe Fa3OHOCHOCTW MOPoA MO Pa3BefOYHbIM CKBDKUHAM, BbIAEAAKT Mo-
NyTHblE W CNeunanbHbie uccnepoBaHuA. [ToNyTHbIE UCCNEAOBaHUA BbINON-
HAOT Mo BCeM GypALUMMCA Ha yvacTike ckBakuHbl. OHU NpeaycMaTpusaloT
GUKCaALMIO NPU3HAKOB, NO3BONAIWNX BbIAENATL NOPOAbI-KOMIEKTOPb! Fa3a
u niongoynopsi B npouecce GypeHus, reotmsnyeckux UcCneaoBaHui ckea-
WUH U goKymeHTauun KepHa (cm. npun. 4). Kpome Toro, ucnonbsyiotr pe-
3ynsTaThl FUAPOrecNorMyeckux paboT, NO3BOARIOWMNX CYAUTL O HamuuuK
nopoA-KONNeKTOpoB U MX KOMIEKTOPCKMX CBOMCTE, COCTaBE MOA3EMHbLIX
BoA W rasos. CneunanbHbie UCCNEAOBaHNUA, CBA3aHHbIE C U3yUYeHWeM ra3o-
HOCHOCTY MOPOA Ha CTaAuu NPeABapUTeNbHON PazBeAKHu, B OCHOBHOM BoINON-
HAIOT NO TeM e CKB@KMUHaM, Mo KOTopbiM B cooTBetcTBuUM ¢ MHCTpy Kuueit
[17] AomxkHO nposoauTLCA ONPOGOBaHUE YronbHbLIX NNACTOB Ha ras’oHOC-
HocTb. Micxoaa w3 atoro, cneunanbHoe usyueHue ras’oHOCHOCTM NOPOA NPOBO-
AAT NO Pa3BEAOYHbLIM CKBAKMHAM, HAXOAALWMMCAR Ha 2—3 ONopHbIX npodm-
JIAX, OPUEHTUPOBAHHbLIX BKPECT MPOCTUPaHUA Y AEHOCHOW TOMWMK, M Ha pac-
ctoAHun 3 — 4 KM Apyr OT ApPYyra nNpyu HaKNOHHOM 3aneraHun YrofibHbIX
nnacTos U BMeULalounX NOPOA, MW Ha ABYX B3aUMHO NEPrieHANKYNAPHbIX
AponAAX nNpu ropusoHTaNbHOM UAKM Ha 6nNM3kom K Hemy 3aneraHum
{puc. 2). PacctorHuA mexiy ckBaxuHamu B npodunax 2 — 3 km. C yueTom
KOHKPETHbIX MeoNoruyecKnx ycrnosmui n B oCOGEHHOCTU MpPY Hanuumm CTpyK-
TYPHBIX, NUTONOFMYECKUX ¥ APYTvX MPEeAnocbioK K BbICOKOra30HOCHbLIM
NOpPOAaM, razoBbIM NOBYLLKaM W Ta30BbiM 3aneXkam AnA 3ToW Xe uenu HeoOb-
XOAUMO MPAYCMOTPETh AOMOMHUTENbHbLIE UCCIRAOBAHNA Fa30HOCHOCTU B MeC-
Tax NpeAnofiaraemMblX BbICOKOIa30HOCHBIX NMOPOM, Fa30BbIX NOByLIEK W Fa-
30BbIX 3anexei. CneuunancHble UCCNeaoBaHMA Ha AaHHOW CTaAuM BKAOMAOT
cneayrouime Buabl pabot:

JONONMHUTENbHbIE (MO OTHOWEHWID K CTaHAapTHOMY KOMmMneKcy) reo-
(hv3nyecKMe UCCNEeROBaHWA B CKBaXXMHaX C UENbio BbIABMEHWA U OUEHKU
NopoA-KONNEKTOPOB, YCTaHOBNEHUA CYyMMapHON HacbluieHHOCTH Manomoty-
HbIMWU YrONbHLIMKM NNAacTamMu, MPOCAOAMM, NPONNACTKaMU Yraesmeulalo-
HIMX NOPOS M onpeseneHnA UX ra3oHOCHOCTH;

onpeaeneHue BeNUUUHLI NPUPOAHON FAa30HOCHOCTY NOPOA U KOMNO-
HEHTHOrO COCTaBa rasos C NPUMEHEHWEM KepPHOra3oHabopHUKOB;

rasoBbii KapoTax;

uccnepoBaHMA MOPOA C npumeHeHnem nnactoucneitatenet KWN-65;

oT6op NPO6 ANA W3yYeHUA KOMNEKTOPCKWUX U COPBLUOHHBIX CBOWCTB
1opoA, COAepXKaHWA B HUX PAcCeRHHOrO OPraHMYecKoro BeuiecTsa W BUTy-
MOM NO KepHoBbiM 06Gpasuam;

M3yvyeHMe XapakTepa ¥ WHTEHCMBHOCTW Fa3oBblAeneHWA U3 yrnesmella-
loWwMX NOPOA Ha taxTax v paspesax-aHanorax.

BononHutensHsie reodusnueckue UCCNEA0BaHWA, NO3BOARIOUIME BbIAB-
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Puc. 2. MpumepHanA Cxema pPacnonOEHNA CKBMKUH ANA N3YHEHWR Ta30HOCHOCTU NOPOA
Ha yvacTKax ¢ ropu3oHTanbubim (2), movoknunanoHbim (6} 3anerawvem, ¢ namKarue-
HbIMU CTpYKTYpamu (g) ¥ CTPYKTypamu, OCAOMHEHHDIMU Pa3PLiIBHBIMU HapYLWEHUAMMN
(2)

7 — Bbixos nnacTa u ero uHaekc (K); 2 — paspuiBHble HapylleHUA; 3 — HanpasneHue
naperun; 4 — paspeaouHbie CKBaKUHbE, nudun (1—-V)}; 5 — 10 Xe, npu peransHol pas-
seake; 6 — Npoune CKBaMKHLI

NATL U OUEHNBATL KOJINEKTOPSI Fa3a v BbIAENATL TOHKWE YrofibHble NponnacT-
KW, NPOBOAATCA MO B8CEM CKBa)KMHaM, MOANEXKAMM U3YYeHWO Ha Fa3oHOC-
HocTe, OcoBoe 3HayeHue npu 3TomM uMeloT 3amepsl metopammn [1C, HIK,
MUKPO3OHAMPOBaHWEe, TEePpMOMETPUR, onpeaencHue AaeneHua 6Gyposoro
pacTBopa B CKBaXUHaX.

MNopoabl ¢ npuUMeHeHWeM KepHOra3oHabOPHUKOB Ha CTaaun nNpeABa-
pUTeNLHOM passedky ONPOGYIOT MO CKBaKUHAM, MOANEXaWWM Creunans-
Homy uccneposaHuio. OT6op NopoAHO-razosbiX NPo6 Tak e, Kak U 6orb-
WMHCTBO APYruX BUAOB WCCNEAOBAHWIA, CBA3AHHLIX C MU3y4YeHUEM Ia30HOC-
HOCTU MOPOR, NPOW3BOAUTCA FAaBHbLIM 06pPazoM B MHTEPBANax NOBbILWEHHOW
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Tabnuua 3

Buauennn Ko HUUMENTs, YNHTLIBAIOUWEro cnocob ynpasnenun Kposnei

Baccein 3HaueHve Ky.x
npy ynpasneHnn Kposnein

NONHBLIM 4acTuy- | NONHOWN
ob6pyu- Ho# 33K-] 3axnaa-
BhHVEM nagKoit KoW
1 2 3 4

DoHeukuit, Iesoscko-BonbiHckui, Kaparanawd-
cKuit, YrNnosCKui, MecTopokaeHuA o. CaxanuH v
APYrYe C aHanorMHLIMU YCNOBUAMMU NPYU MoLY-

HOCTW NnacTa fo 2,5 m 60 45 25
KyaHeuxuit u apyrue ¢ aHanoruiHbiMyn ycnosu-
AMU NPY BbIHUMAEMOI MOLLHOCTM NNacTa unn

cnon 40 3,6 m 40 - 30

NPOHUL,EEMOCTH MaccuBa, OObIYHO BO3HUKAIOWEN B CBA3U CO CABUKEHMEM
Tonuw, noapabatbiBaemsix W HappabaTbiBaeMbiX B NPOLECCEe BbIEMKU Yrofib-
HbIX nnactoB. B cootBerctBuu ¢ [13] MowHoOCTb 3TOro MHTEPBana no Hop-
Mann K HannacToBaHWio B NoYBE NONOroNafalowmMx ¥ HaKNoHHLIX (Ao 35°)
nnacToB coctaenaeTr 60 M, a B kposne — 150 — 200 m.

CornacHo TOMy e HOPMAaTUBHOMY AOCKYMEHTY, IUTA KPYTbIX NNacTos
(yrnel napenuna 6Gonee 35°) MOWHOCTL WHTEPBanos npoxuuaemoctu Hp
B KpoBne W nouse nnacta (COOTBETCTBEHHO) paccUUTLIBaIOT No hopMynam:

Hp =Ky i Mg np. (1,2 + cosa) ;

Hp =Ky.x. Mg np. (1,2+cosa),

rAe Mg np — BbIHMMaeMaa MOWMHOCTL nnacta, M; K . — Kostduument,
3aBUCAWMIA OT cnocoba ynpasneHuAa KpoBseit U CTPYKTYPbI BMELLAoWMX
Aopoga, NpuHMaemMeis no Tabn. 3.

AnA nonorux u HaknoHHbiX rnacTos JlbBoBCKO-BonbiHckoro 6acceitHa
BeNuYMHY WHTepBana NPOHULIAEMOCTU B KPOBJEe PacCYUTLIBAOT NO NEpBOM
U3 npuBeaeHHbIX Bbilwe opmyn, a npu HaapaboTke Hp = 60 M ana NMevopc-
xoro 6GacceiiHa onpefenAldT NO CnéuManbHOW HOMOFpaMme, NPUBEAEHHOM
s [13].

OtpensHble pononHuTenbHble Npobbl 0T6MpPaldT M3 Haubonee MOUWHbLIX
MOPOAHbIX CROEB, CNaralwWmMX MEXAYNNacTbA 3a .fNpeaenamMu uHTepsanos
NPOHULLAEMOCTH, a TaKXe U3 Cnoes, NPUHAANEXawWMX K Bbileneatuen
TOME, BNNOTH A0 BePXHeW rpaHuubl METaHOBOIK 30HbLI, BblAenAemMoi no
D8HHLIM M3YYeHWA Ta30HOCHOCTWU YronbHbiX nnactos. lNpobamu XapakTe-
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PU3YIOT BCE OCHOBHbLIE NMTONOMMYECKME Pa3HOCTU MOPOA, Npexae BCero
Haubornee MOLLHbIE CflOM YrNeBMEWAWuX aprunnvroB, anesponvuTos u
CNabonopucTbiX NecYaHMKoB, saneratimx Ha raybure caoiwe 600 — 700 m.
Yucno nopoaHo-razoBbIX npob, oTOUpaemMuix No OAHOW CKBaXKWHE, AOSKHO
cocrasnath 5 — 10 wr., a obuiee YnCno Ha cpegHeM No pa3mepam passBefov-
Hom ydactke 50 — 60 wr.

Ma30Bbil KapoTaXk NPOBOAAT NKilb Ha Y4aCTKaxX pPacrnpocTpaHeHnA Yrnen,
npuHaanexkawmx Kk mapkam ot I no 11A (unu K aHanoram 3TUX Mapok).
Ha cTtaaun npeasaputensHol pasBeAKyW KapoTax NPOBOAMTCA He MeHee Yem
NO O[HOM CKBaKMHE Ha Kaxabie 10 KM? NNOWAAK NOBEPXHOCTM passenye-
MOFo MecTopoXaeHnsa (yyacTka) Npv ropusoHTanbHOM VAW MOIOrOM 3anera-
HWW NMOPOA 1 HE MEHee YeM Mo OAHON CKBaXKMHe Ha Kaxable 5 km? nnouiaam
NPU HaKNOHHOM, KPYTO-HaKNOHHOM U KpyTom (yrnbi nageHun 19° u Gonee)
3aneranvu. BHavane razosbiii KapoTaXk NPOBOAAT MO OA4HOWM U3 Cambix ray6o-
KUX CKBa)kKWH, Nocneaytowme (oaHa-ase v Gonee) ckBakuHbl BolBUPaloT AnA
NPOBEASHNA ra3’oBOr0 KapoTaXka C Y4€TOM Ppe3ynbTaToB MCCNEAOBaHWA B
riy6oKOoi CKBaXUHE, a8 TAKXKE CTPYKTYPHbIX, MUTONOrM4eCKUX u Apyrux dax-
TOPOB, ofnpeAenAloWMX BO3MOXHOCTL NONyueHWA Hanbonee npeacTaBUTEND-
HbIX AaHHBIX O Fa3oHOCHOCTU nopog. Tak, Hanpumep, Haubonee uenecoobpas-
HO NpoBeaeHWe rasoBOro Kaporvaxa B MeCTaX, FAe MOXHO NPeAnonoXuTb
COCPEAOTOMEHUE NOPOA-KONNEKTOPOB € FasomM B CBOAOBLIX YaCTAX aHTUKAWU-
HanbHbIX CKNagoK {(Kynonos), B MecTax BepOATHOrO CyillecTBOBaHWA pas-
JIMUHOTO POfa ra3oBbiX NoByileK 1 T.n. BmecTe ¢ Tem npy BbIBope CKBaXXMH
4NA TOCTAaHOBKW rasoBOro KapoTaxa cneayer u3beraTh y4acTKOB, rie BO3-
MOXHO uHTeHcuBHoe (6onee 50 %) nornouwieHne NPOMBLIBOYHOW XUAKOCTH
8 npouecce BypeHus.

OueHka rasoHOCHOCTM C npumeHeHnMeM nnacTounsiTatenei KWN-65,
Kak npaBuno, MPOBOAWUTCA B MOPOAAX C MOBbILEHHOW MPOHULAEMOCTLIO
W razooThaveil, Ha yvyacTKax pacrnpocTpaHeHusa yrnei mapok ot [ po OC
(v nx awanoros), nNO CKBaXXMHaM, NOAMEXKAUWM CNeunanbLHOMy uccne-
posaHnio. OBbekTamn onpoboBaHMA ABNATCA Te MHTEpBankl NOpPoA, B Ko-
TOpbiXx OBHapy)XeHO ras3oBbiaeneHve Npu MPOBeASHWW ra3oBOro KapoTaa,
a TaK)ke MHTepBanbl, B KOTOPbIX Npu GypeHun Buinm 3acbmkcupoBaHbl BOAO-
razonpoAasnexnsa B opMe BblgeneHvA rasa u3 Gyposoro pacTsopa, (hoHTa-
HUPOBAHWA, ra3z0-BOAAHLIX M ra3oBbiX BbIBPOCOB M T.M., AN Te UHTePBans!,
raoe no AaHHbIM Teo(M3MYECKUX KCCNEAOBAHNA B CKBaXWHAxX BblAeneHbl no-
poabi-KonnekTopsl. B oTaenbHeix cnyvanx ¢ nomoubio KUW-65 ucneitsisatoT,
Hanbonee MOLLHbIE CAOWU MeCYaHUKOB, KOTOpLIe 3aneraloT B npeaenax mMeTa-
HOBOI4 30Hb! U M0 AaHHBIM paHee NPOBEAEHHbIX UCCNEAOBaHUIt MOFYT KBanu-
(uUMpOBaTLCA NNWIL Kak NOTeHUManbHbie KONMeKTopb! rasa, BennunHa wH-
TEPBaNoOB MCNbLITAHWI He AOMXHa npesbiware 25—30 M, 06veKThl Gonblued
MOLUHOCTU UCCREAYIOT NOVHTepBaNbHO. YUCRo ucnbiTaHWIi Ha cTaauu npeasa-
pPUTENbHON pasBeAKY [OMKHO cocTaBnATh 30—40 Ha yyacTok.
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[nAa usyveHnA KONNEKTOPCKUX CBOWCTB MOPOA, NPenMyLlecTBeHHO ¢
fopoBLIM TUMOM NYCTOTHOCTW, @ TaKMe ANAA ONRpeaeneHuA CofepKaHuA
B HUX PacCeAHHOIrO OPraHWYecKOro BelecTBa Mo CKBa)kKuHam, NoANeXauium
crneuuManbHOMy MUCCAEAOBaHUIO, OTOUPaOT KepHOBble NPobbl B WHTepBanax,
CMEeXHbIX CO BCEMU MHTepBanamu ONPOBOBaHWA MOPOA, C NOMOLLbLIO KEPHO-
rasoHabopHukos u nnactoucnbiTatene KUW-65, a takke us ppyrux nopo-
AHbIX cnoes moultocTelo cebitle 10 M, paxe ecnv OHW He NOABEpPranwuch
APYTUM BUJ2M uccneposaHuin. Jna nzyvenns Gutymos oT6upaoT npobbl no-
poa BO BCeX CKBaXXwHaX, rAe OHW OBHapys>KeHbl NPU AOKYMEHTauun KepHa.
Cop6unoHHbie CBOWCTBA MOPOA KenaTensHo Uayyats n3 pacveta 1 — 2 npobbi
no KaXXAOW U3 NUTONOMUYECKUX PasHOCTE.

UuTeHcuBHbIe TasonpOABNEHWA M3y4aldT ro ocoboit nporpamme (cwm.
npun. 10). Mpu cywecTeoBaHuM B paiioHe, rie NPon3sofAT NPeABapUTens-
HYl0 pa3Beaky, yrnenoObiBalowmx npeanpuATvi, paspabateisarowmx (vnu
panee paspabaTbiBasiunx) YronbHbie NNacTbl B aHaNoOr MYHLIX MEONOrNYeCcKnX
yCnoBuAX, HeobGxoaumo cobupatb U aHanu3upoBaTb MaTepuanb! reosioro-
MapKLWeNaepcKon AOKYMEHTaUMM, Tak MAW MHaue OoTpaxawume Xapakrep
W MHTEHCUBHOCTb Fa30BblAEfIeHUA U3 NOPOSA UNU UX Ta30HOCHOCTb, ECNIW PaHee
B FOPHbIX BbipaboTKax MPOBOAUNUCL TazoBble CheMKu. CnepyeT BbIABNATHL
3aKOHOMEPHOCTU U3MEHEHWA asoBbIAENeHNA U3 NoPosd ¥ WX IrazoHOCHOCTU
B 3aBUCUMOCTK OT PasNUuHbIX MPUPOAHLIX (haKTOPOB, 3aKOHOMEPHOCTMU fi0-
Kanusaumm cydnapHbIX BblAeneHud rasa, BHe3anHbiX BbIGPOCOB MOPO4 C ra-
30M U 1.0,

CTAANA AETANBHON PA3BEAKWU

Ha faanHOM cTaauu 3agaqa MCCNENOBaHWA 3aKJOYaeTCR B fofAy4eHun
LOCTOBEPHLIX CBEAEHUA O FAa30HOCHOCTW YTNeBMELLaoWwmX Nopoa B obbveme,
JIOCTaTOYHOM ANA COCT3BAEGHWA MNPOeKTa PaspaboTKu yronbHbIX MeCTOPOK-
AeHun  {npoexkTMpOBaHMe BEHTUNALWUM YrofibHbLIX LWAXT U NPOBETPUBAHUA
pa3pe3oB, NPOrHo3suposaHue BbibpocoonacHocT nopoa, obocHosaHue wene-
coo6pasHocTu 1 cnocobos yTMnU3auun npupoaHoro rasa) . lNpoekT uceneno-
BaHNI [OMKEH YYWTbIBAaTb Pe3ynbTaThl NPeABaPMTENbHON Pa3BeiKy U OCHOB-
Hbie MONOMEHUA TeXHUKO-IKOHOMUHECKOro 0GOCHOBaHWA NPOMBbILWNEHHOrO
ocsoenua mectopoxxaeHnii (TAO BpemeHHbIX KoHAULMIA) .

BbiTekaloume oTCI0Aa YacTHbIE 3af,a4UM CReaylowme:

yTOYHEHUE KONeKTOPCKMUX CBONCTE NOPOA, BbIAENEHUE U NPOCNeXNBaHKe
KONNEKTOPOB ¥ pasfensiowmx ux nionaoynopos, sBbifenedue rasoBbix No-
BYLUEK W pe3epByapos rasa;

XapaKTePUCTUKa KONIEKTOPOB CBOBOAHOrO rasa;

yTOUYHEHKE 3HayeHWW ra3oHOCHOCTM yrieBMeLalowmx nopoa, usyyexue
ee NPOCTPaHCTBEHHOW M3MEHYMBOCTM 110 MNOWAAN YUaCTKa;
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OKOHTYpWBAHUE U AeTanbHOE Uay4eHre MUKpo3anexei rasa;

BblABREHWE NOPOAHBIX CJI0EB C MOBbIWEHHbIM COAEPXKaHNEM PACcCEAHHON O
OPraHvuecKoro BewlecTBa ¥ MaNOMOU4HLIX YrONbHBLIX MPOMANAacTKos, cno-
coBHLIX aKKyMynupoBaTb MNPUPOAHbLIE Tasbl U OKAa3biBaTh CYWECTBEHHOE
BNVAHWE Ha ra3oBblAeNieHWe B ropHblie BbipaboTku,

Kak # Ha apyrux CTagWAX reosioropasBefoyHOro npouecca, OCHOBHOW
cnoco6 nony4yeHnA cBeAEHWIt O ra30HOCHOCTY NOPOA NPWU AeTanbHOW pa3sefn-
Ke — 6ypeHue M UCCNEAOBaHWNE Pa3BEAOYHbIX CKBaXXUH, U3yyeHWe U3BneKae-
MO0 U3 HUX KepHa. Bypexne cneunanbHbiX CKBaXKMH B CBA3YW C U3yueHWeM
razoHOCHOCTY NOPOA PEKOMEHAYETCA MiNlUub ANA YTOYHEHWA NPOCTPaHCTBEH-
HOro nonoxenna, GOPMbI, PasMepoB ¥ APYTUX NapaMeTpoB MUKpPO3anexen
cBoboaHoro rasa.

B npouecce aetanbHO pasBeakM NO BcemM OypALMMCA Pa3BeAOMHbIM
CKBa)KUHaM MPOAOMKAETCA NpPOBeAeHue NONYTHLIX WCCAeAoBaHwWi, B OC-
HOBHOM HarpaBneHHbIX Ha BbIABNEHUE, NPOCNEXMBAHNE KONNIEKTOPOB ra3a u
¢hnIoMAaoYNopPoB, B TOM 4uCfe C UCMONb30BaHNEM Pe3ynbTatos FMAPOIreono-
ruieckux uccneaosanuit {(cm. npun. 4) . CnéumnanbHeie UCCNEROBaHUA HA 3TON
CTaAUW BKAIOMAIOT CREAYiowWwme BUALI nonesbiX paboT:

AONONHUTENbHbIE FeohmsnIecKme UCCNeAROBaHUA B CKBaXXUHaX;

onpesfeneHne NPUPOAHOIA Ta30HOCHOCTM U KOMMOHEHTHOro COCTaBa
rasa ¢ npuMeHeHneM KepHOrazoHabopHUKOB;

rasoBbiv KapoTax;

U3yJyeHuWe rasoHOCHOCTW MNOPOA € NPUMeHeHWeM nnacTtoucnbiTarenei
KWUN-65;

UCMbITaHUe Ta30HOCHbIX FOPU3OHTOB B 0GCaXKEHHbIX CKBaXKUHaXx;

onpoboBaHne NOpoa ANA WU3YYEHWA KONNEKTOPCKMUX W COPBUMOHHBIX
CBOWCTB W COAEPXKaHUA PACCeAHHOro OPraHNYecKoro BewWecTsa;

M3yveHue NapameTPoB PacKPbITOW TPeLUHOBATOCTY;

U3yuyeHue ra3oHOCHOCTU NOPOA METOAOM rra3oBbiX CbeMOK B Mog3em-
HbIX FOPHbIX BbIpaBoTKaXx;

c6op ApononHuTensHbIX (Nocne npeasapuTenbHOW passeaku) ceepe-
HWIA O Tra3OHOCHOCTW MOPOA W ra30BbLIAENEHUU M3 HUX Ha AENCTBYIOWMUX
LaxTax v yrnepaspesax.

JononHuTtensHsle reotusnyeckue WCCNEAOBaHWA NPOBOAAT C  UENbIo
BbLIABNEHWA, NPOCNEXWBAHWUA, OUEHKW KONNeKTopoB, o6HapyxeHuAa wma-
IOMOLHBIX YFOMbHBIX MNacTOB ¥ MNPOCAOEB MO BCEM CKBaXUHAM, Hame-
YeHHLIM ANA UCNOML3OBaHWA MPU BLINONHEHUU cneuranbHeiX paboT no usy-
yeHwo rasoHocHocT. OHKM BKNOYAOT: uaMeperun 3ouaom BKP-3 ¢ 3anuceio
B JeTanusaumoHHomMm mactutabe 1 : 50 no oTaenuvHbIM CKBaXKnHam; TO Xe B
novcKosom MaclTabe ¢ HEOAHOKPATHbIMW NOBTOPEHMAMM 3aMUCU B Npouec-
ce BypeHun cKBaxuH; uamepeHun komnnexcom HIK-BK3, tepmomerpuio
W 3amepbl AaBfeHuA OGypoBOro PacTBOpa B WHTEpPBanax, MpPeAcTaBReHHbIX
{no pe3synbTatam npeablAywMX M3MepeHuil) NopoaamMu-KONNEeKTopamn, ¢
fIOBTOPEHNEM 3TUX N3MepPeHui A0 U NOCNE NCNbITAHWUA CKBaXWH.
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CKBaXKWHbI, N0 KOTOPbIM AOSKHLI BbINONHATLECA ChetuanbHble Uccneso-
BaHuA, BLIGUPAOT C y4eToM FeonorMvyeckoro CTPOEHWA y4acTKa, pesynbTa
TOB WCCNEAOBAHMA rra3’oHOCHOCTU MOPOA Ha CTaAWAX MOUCKOB W NpeiBapu-
TEnbHOWU pasBefKy, a TaK)Ke HOBbIX AAHHLIX, MONYYaeMbIX B nNpou,ecce AeTanb-
HoW passeaku (cm. puc. 2).

Ha nnowiaasX ¢ ropu3oHTanbHbIM MAM MOHOKNWHANbHLIM 3aneraHuem
YFAeHOCHOI ToAnwwyM onpoBoBaHWe NOPOA KepPHOrazoHabOPHMKOM B OCHOB-
HOM OCYLUECTBIAETCA N0 CKBa)XWHAM, PaCNONOXeHHbIM Ha npodmnax, ABNA-
OWMXCA AONOAHUTENBLHLIMU MO OTHOWEHUIO K WU3YYEeHHbIM Ha CTaawn npea-
BapuTeNbHOW PasBeaKM M HaxXOAALWMXCA Ha pacctoArHun 1,56 — 3 km apyr or
apyra. B kaxaom uz npocmnels cneumanbHele MCCNER0OBAHWUA BbINOMHAT MO
Tpem-4eTbipemM CKBaXKWHAM.

OnpoboBaHne nopoa KepHorazoHabopHukamu nNpPoOBOAAT rNasHbivM 06-
pa3soM B WHTepsanax, B HauGonbluei CTeneHU NOABEPIHKEHHbIX ABMXEHWIO
B fNpouecce ropHbiXx pabor n ynommHasBwmxcA B pasgene 3. OraenvHbie
pononHutenbHbie NPobbl OTGMPalT U3 Haubonee MOULHLIX CNOEB MEXAY-
NNacTui, HaXOAALMXCA 33 Npeaesamu 3TUX UHTEPBaNOB, a Tak)Xe U3 Cfloes,
3aneralwmux B HaAAYronbHOW TONULE, HWKE BepxXHel rpaHvubl MEeTaHOBOMN
30HbI.

[TpoGamn xapakTepu3yioT BCe OCHOBHbIE NMTONOrMYECKMUe pPasHOCTU
NOPOA, BCKPbIBaEMbiX CKBaxuHoir. Ocoboe BHUMaHMe yaenawT onpobo-
BaHWIO apruninToB, aneBposnToB, cnabonopucTbiX nNeCYaHWKOB, 3anerato-
wnx Ha rny6unax Gonee 600 — 700 m. B cpeaHem no oaHOM CKBaXMHe Ha
cTaauu petanbHoi passeaku or6upaoT no 8—12 nopoaHo-rasosuix npo6,
obuee 4ncno Takux npob Ha cpegHemM NO pa3Mepam Pa3BefOYHOM YYacTKe
coctasndAer 100 — 120 wr. Onpo6oBaHune AOMKHO obGecnewnBaTh Nony4eHue
HaAEXKHbIX CPEeAHNX 3HA4eHWW FrasOHOCHOCTY ANA BCEX OCHOBHbLIX AUTONOTU-
YECKUX PasHOCTelt NOPOA, BbIABNEHWE KONWYECTBEHHOW CBA3W ra3oHOCHOCTU
nOPOA C CoAepXaHUEM B HUX OPraHU4ECKOro BeulecTBa, YCTaHOBNEHUE 3aBU-
CUMOCT# Fa3OHOCHOCTY OT rAyOuHbE 3aseraHnA NOPOA U APYruX NPUPOAHbLIX
thakTOpPOB.

Mo ckBaxunHam, BypeHue KOTOPbIX NPOU3BOAUTCA B MeCTaxX npeanonara-
€MOro 3aN0MKeHWA LIAaXTHbIX CTBOJIOB, pa3fentHo onpobyloTeA BCE NOPOAHbIE
cnov MowHocTeio 6onee 20 m (oT6upaerca no 1—2 npobe us cnon).

Yucno CKBaXKMH, NO KOTOPbIM MPOBOAAT ra3oBbid KapoTax, Ha CTaaun
AeTanbHONM pasBeAKu AOBOOAT SO OAHON H3 b Km? npu yrnax napesna MeHee
19 ° u po opHol Ha 2 ~ 3 kM2 npu Gonee KpyTOMm 3aneranun nopoa. Pacrio-
NOXKEHNE 3TUX CKBaXKMH ONPEAenAIoT B COOTBETCTBUM C TeMM XKe KPUTEPUAMMU,
YTO W Ha CTaaun NPeABapuTEeNntHON Pa3BeAKM, C YYETOM BCEX BHOBL NOSYYEH-
HbIX reonoruvveckux faHHbix. MnactoucnbiTatenn KUW-65 npumennaior ann
U3YYeHUA Ta30HOCHOCTW MPOHULAEMbLIX MOPOJ Ha YHaCTKaX pacripocTpaHeHus
yraeii mapok [0-OC {unu ux sksusaneHToB), rnasHbiM o6pasom no cKsa-
KMHAM, HaMEYeHHbIM AfA BbINONHEHUA CrewnansHbIX uccneposannin. Mcnbi-
TaHWA NPOBOAAT B WHTEPBanax C NPU3HaKamu ra3oBblAeNeHuA, 3aduKeupo-
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BaHHLIMW NPV BypeHUU U B NPOUECCe Fa30BOFO KapoTaXka, a TaKkxke B Nopo-
Bax-KOofiNeKTopax, BbifiefleHHbIX NO AaHHBIM CKBaXXWHHBIX eohn3nYecKunX
nccneaosaHnin. MNNOTHOCTL CeTK MCMbITaHWA OCHOBHBIX MOTEHUWaNbLHO aso-
HOCHbIX CNOEB W B HapylieHHbIX 30Hax AOMKHa obecrneyusartb HagexHoe
onpeaeneHne napamMeTpoB rasoHOCHOCTU BO BCem AuvanasoHe rnybus 3anera-
HMA NOPOA ¥, 0COBEHHO, Ha NAOLWAAN NEPBOOYEPEAHOr O OCBOEHUR MECTOPOX-
AeHuA,

Hapsay ¢ BbICOKOMOPUCTHIMM W BbICOKONPOHWUAEMbIMKU TOPOAAMU B
vWHTepBanax, NPMMbIKaLWKWX K YroNbHbIM NNacTaM, WCNbiTbiBaRT OTAENbLHbLIE
CNOY NecYaHUKOB C OTHOCWUTENLHO HU3KOW nopucTocTbio. B aTux cnysanx
HeobGxoaumo obecneuuBatb ANUTENBHOCTb 3aKPLITOrO NEpUoAa UCHLITaHUA,
AOCTaTOMHYI0 ANA BOCCTaHOBAEHMA NNacToBOro AaBneHus (He meHee 8 u).
Yucno nnacTouCnbITaHW Ha CPpefHeM Mo pasmMepamM yuyacTKe AefanbHoW pas-
seaku coctasnaer 100 — 150 no 20 — 30 ckeaxkuHaMm. lNpu o6Hapy>keHun
Ha y4acTKe ra3oBbiX 3afeXel rycrora CeT¥i NAAcTOWCHbITaHW MOXeET Cry-
LaTbCA C yBenuueHnem nx obusero uicna po 300 no 30 — 40 ckBaxuHam.

WccnepoBadua nnacToMcnbiTaTenaMy MPOBOAAT MO CKBaXXWHaM ''CTaH-
AapTHON' passeAOYHOW CeTH, HaXOAAUWMMCA B NpeasnaraeMoM KOHType
3anexen Uan 8 AONONHUTENbHBLIX CKBAXXWHAX, KOTOPble B NOPAAKE NCKoYe-
HUA BYPAT ANA M3ydYeHMA ra3oBbiX ckonnexuni. Hapaay ¢ ucnbiiaHuem Heob-
CAXKEHHbIX CKBaXKWH ¢ npuMeHeHnem uuctpymenta KUWU-65, B KoHTypax ra-
308bIX 3anexel NPOBOAAT UCMLITAHUA 1 PEXUMHbIE HabNOREHUA B CNeunanb-
HO 0BOpPYAOBaHHBIX, OBCaXKeHHBIX CKBaXuHax (cm. npun. 10) .

OnA n3yveHuA KOANEKTOPCKUX, COPBUMOHHLIX CBOICTB MNOpos u oOf-
peneneHuA CoaepXKaHNR B HUX PACCEAHHOI0 OPraHNYecKOoro BewecTBa KepHo-
Bble NPOOLI OTOMPAIDT U3 WHTEPBANOB, CMEXHbIX C UHTepBanamu onpobosa-
HUA C MpUMeHeHneM KepHOra3oHaBoOpHUKOB, a TakXe u3 NOPOAHLIX cnoes
motHocThio Boriee 10 M No CKBaXUHaM, B KOTOPbLIX CNeunansHoe usyueHue
flOPOA Ha rasoHOCHOCTL He NPoBOAWNOCH. 10 BCeM CKBaXKMHaM, BCKPLIBLUNM
BUTYMUHO3HbIE MOPOAbl, 0TBMpaloT NPobbl anA usyyeHna Gutymos. WUayue-
HUE KONMEKTOPCKUX CBOWCTB nopof A0MKHO ofecneunsaTb BbiABAEHUE WX
CBA3K C TAyBUHOM 3aneraHna 1 CTeneHbid nocTAMareHeTudeckoro npeobpa-
30BaHWA ANA BCEX OCHOBHBLIX nUTonornveckux pasxocrei. CopBunoHHele me-
cnefosaHnsd No BO3MOXHOCTM APOBOAAT M3 pacueTa 1—2 npobBbi Ha KaXAYI0
M3 OCHOBHbIX Pa3HOCTel Nopos,.

MapameTpbl PAcKpbITOH TPewunHoBaTOCT M3y4awoT B WHTepBanax pas-
BEAOYHBIX CKBaXMUH, MNPEACTABNEHHbLIX TPELMHHLIMKU KonnekTopamu. Yuc-
O onpeAeneHuid, BbINOMHAEMbIX B COOTBETCTBUM C METOAUKOW, UINOXKEH-
Hon B npun. 11, yCTaHaBAMBAKT C YYETOM KOHKPETHLIX TEonornyecKkmnx
ycnosuit — MmacwTtaboB NPOABNEHUA TPEWUWHOBATOCTY, BO3MOXHOW CTene-
U ee BAMAHMA Ha Fa3oOHOCHOCTL NOPOA U T.Nn. B cpeaHeM OHO 40SMHKHO CoCTas-
nAate oT b go 10 Ha waxTHoe none.

MonzemHble ra3oBbie CheMKW B ONEBbLIX WITpeKax W Keepwnarax, pac-
MONOMEHHBIX Ha Pa3NIMUHbIX U B MEPBYIO ovepefb — Ha HanbGonee rny6okux
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rOpusoHTax, nNpoBOAAT B CNy4YaAX, KOrAa YrhneBMEeLLaloWmMe OTHoXeHWA
BCKPbIBAKOT FOpHbIMKU BbipaGoTKaMKU AENCTBYIOWKX LLAXT, PacnoNoMXeH-
HeIMIi Ha paccTosHuKM He 6Gonee 5—10 KM OT yvacTka AertanbHoM pas-
BeAKW NO npocTupaHui, unu 2—3 KM NO BOCCTaHWIO OT pasBejye-
MbIX Yy4aCcTKOB nnacTtoB. Lens 3tux pabor — pononHurtenbHaA Xapak-
TepuCTUKa rasoHOCHOCTU MOPOA ¥ NPOBepKa pe3ynbTaToB ee onpepje-
NEeHUR DPYTrMMU METoKamMy,

[azosbie CbEMKU B OCHGBHOM MPCBOAAT B NOMNEBLIX WWTpeKax, NPOX0oA-
Ka KOTOpPbIX OCYLLECTBIAETCA MO NECYaHWKam W APYruM fopoaam, cny-
KalM NOTeHUManNbHbIMK KonnekTopamy raza. PacctoAnne Mexay nHrepBa-
nami NpoBefeHnAa rasosbix CbeMOK B cpesHem coctaenaer 500 — 1000 w;
CLEMKW MPOBOAAT KAK Ha y4yacTKax HeHapyweHHOro 3aneraHuA Nopoa, Tak
W B 30HaX PasPbIBHbLIX HAPYLUEHWIA, B HENOCPEACTBEHHOW 6M30cTi OT NoBepx-
HocTelr cmecTuTeneid 1 Ha yganedun B 50 — 150 M oT HUX, B nexxauux u Bu-
CAMMX KPbUIbAX AW3bIOHKTMBOB. Cneayer TakiKe NPOBOAMTL Ta30Bbie Chem-
KW B MecTax neperm6os NnacToB, oCOBEHHO B CBOAOBLIX YAaCTAX aHTUKNU-
HanbHBIX CTPYKTYpP. B oTAenbHbIX Cny4yaAX noA3emHble rasoBble CbeMKHU
MPOBOART MO KBepLUNaram, BCKpbIBawiLnuM Hanbonee MOLLHbIE CNIOW NecYaHu-
KOB ¥ APYrAX rMopoa-KonneKTopoB, CNOCOBHbLIX WIpaTh CYLLECTBEHHYIO pPOnb
B KauecTBe MCTOMHUKOB rasosbigeneHur. XXenarensHo, 4To6bl uucno onpe-
0ENEHUA a30HOCHOCTM OCHOBHbLIX PAasHOBWAHOCTEA FMOPOA-KOMNEKTOPOB
{necyaHrKoB) NO AaHHbLIM Ta30BbIX CHEMOK COCTaBfiAno He MeHee b — 10 na
passeflaHHOe WaxTHoe none.

JononuutensHbie CBeAsHNMA O Fa3cHOCHOCTU NOPOoJ W razoobunbHoOCTH
8bIPaboOTOK COBMPAOT Ha LWaxTax u paspesax, AUCTBYIOWMWX B Henocpes-
CTBEHHOW BNU30CTM OT OOBLEKTOB [AEeTanbHOoi passeaku wnu paboTarumx
B TOM e paiioHe B aHasorMdHbIX eonornvecKknx ycnosuax (cm. pas-
aen 2).

Ha nnowaaax ¢ MPOCTbIMU CKAZAMATHIMK CTPYKTYPAMM U HEMHOT OMUC-
fIEHHbIMY  Pa3pPbIBHBIMK HAPYLWEHVAMM CKUCTEMa U3YYEeHUA NOopoJ Ha raso-
HOCHOCTb B MpOUEcce AeTanbHON pasBeAKyu OTHKMYAETCA OT PEeKOMEHAYeMon
ANA MOHOKAUHANbLHBLIX 30H B CAEAYIOIUMX oTHOLeHuAX. [opoabl KepHorazo-
HaBopHMKaMK AOTONHUTENLHO ONPOGYIOT MO CKBAaXUHAM, NpUHajeXaMm
K ONOPHbLIM PA3BEAOYHBIM NUHUAM, NEPECEKAIoILUM CKNalKK BKPECT pocTu-
paHur. KaxaoW cknafke AOMKHO COOTBETCTEOBATL HE MeHee 3 ONOPHbIX
NMHWIA, NPOXOAALLMX Yepe3 LEeHTPanbHYIo 4acTb U Ha (naHrax NAMKaTUBHON
cTPYKTYpbl. CKBaKUHBLI, Hamevaembie B8 Npefenax NANHWA, pacnonaraiT B
OCEBbLIX YA4CTAX CUHKJ/IMHAMbHBIX W aHTUKAMHAMLHLIX CKNagoK W B CPEAHUX
yacTAX UX Kpbinbes. Cxema oTbopa npob no Kawpon u3 CKBaXKWH Ta e, 4TO
M ANA MOHOKNMHanNbHLIX 30H. B CBOAOBON 4acTW KaxAoh aHTUKNUHA-
m {kynona) no oaHoW M3 HamBonee rNyBOKUX CKBaXWH NPOBOAAT
rasoBbin  Kapotax. [lpu BbIRBNEHMWM Ta30BbIX aHOManNWii  HeMeaAneHHo
MCCNeAYIOT COOTBETCTBYICUME WHTEDPBaiib! C NPUMEHEHUeM MacToucnbi-
tatenein KNN-65.
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WccnenosaHua ¢ ucnons3osaHueM nnacroucnbitatenen KNWU-65 nposogAt
He MeHee yeM Mo 1-—-2 ckBaXXMHaM, NPOWAEHHLIM B LUAPDHUPHBLIX YacTAX aH-
TUKNNUHANLHBIX CTPYKTYP, AdXKe eCiv Mo 3TUM CKBa)KuHam a3oBbiil KapoTax
He nposogaT. MNpu 3TOM nouHTepBanbHO MchbiTbiBaloT 3—4 Haubonee Mowy-
HbIX CAOA fecyaHWKoB; npun obHapy)XeHUn aHOManbHO BbLICOKWUX AABNEHWW
AOMKHbI AONOMHNTENLHO UCTILIThIBATh HECKONLKO CAOEB aprunnvuToB, anespo-
NNTOB K APYrux nNopos.

Ha nnowapAx ¢ pasBuTMEM CROXHBLIX CKAAAYATLIX CTPYKTYp, Pe3KoMn
V3MEHYMBOCTLIO JMEMEHTOB 3aneraHnA OTNIOXKEHWA U MHOTOYUCNEHHbIMU
AW3BIOHKTUBHBIMW HapyLLeHMAMW chneuntnKa wn3yvyeHuA ra3oHOCHOCTM no-
poa 3akniovaeTcA 8 cneayiowem. Kaxaan n3 cKnaaok ACNONHUTENbHO W3y-
4aercA ro cxeme, NPUMBEAGHHOW ANA y4acTKOB C NPOCTbIMWU CKAaAvaTbiMu
CTpyKTypamu. B cBA3W C TeéM, YTO NpY HaNM4YUU MHOFOYMCNEHHBIX AWU3BIOH-
KTUBHbIX HapYLUEHW nposejeHue Ta30BOro KapoTaxa 3HaynTeflbHO OCROX-
HAercA, o6vembl 3Toro Buaa pabot cokpawaiotca. Ha nnowaaax, Henocpea-
CTBEHHO MPUMbIKAIOWNX K KPYNHbIM (pernoHansHbiM) HapyuweHnam, BO3-
MOXHOCTb UCMONL30BaHWUA MAa30BOT0 KapoTaXka U naacToucnbitTatenen npakTu-
Yecky uckadeHa. B atux cnyyaAx uenecooOpasHo MCNoONb30BaTb METOAbI
UCTMILITaHVMA NOpPoA B 06CaXeHHbIX CKBa)KMHaX, NPUHUMas Mepbl K drkcauumn
30H UHTEHCMBHO HapYLUEHHbIX M TPEWUHOBATLIX NOPOoA B npolecce Bypenun.

CTAOUA AOPA3BEAKU

3apaus M3yveHUA ra3oOHOCHOCTU MOPOA NPY AOPa3BeAKEe He OCBOEHHbLIX
NPOMbLIUNEHHOCTEI0 WAM  pa3pabarbiBaeMbiX YFONbHLIX MECTOPOXKAEHWUI
onpeaensoT NpuUdUHamMi, Bbi3BaBLUMMYU ee HeOBX0AMMOCTbL, U B LLeIOM COoOoT-
BETCTBYIOT [J€TafibHOW pa3BeAKe NPMMEHUTENLHO K NoAnexaium AononHn-
TeNbHOMY WU3yuYeHUI0 rAy6OKNM ropu3oHTaM, (OfaHroBbiM YacTAM LLIAXTHbIX
{kapbepHbIX) noneit n 1.1, Mpn 3TOM UCMONbL3YIOT Te Ke KOMNNEKCb! BUAOB
1 MeToA0B WUCCNEeAOBAHWIA, YTO U Ha NpeawecTByowen cTaaun. Cneayet umersb
B BWAY, YTO NpW Aopa3BesKe pa3pabaTbiBaeMbiX MECTOPOMKAEGHUA 3HAYUTENb-
HO BO3pacTaeT posib NOA3EMHbLIX Fa3oBbiX CheMOK, a Takxe cGopa n aHanusa
cBefeHni 0 (haKkTUUECKOM ra3oBbIAENEHUN B AeACTBYIOWME BbIPaBOTKN KaK
cnocoboB U3YyYeHUA NPUPOAHON razOHOCHOCTM NOPoA. Buabl n 06vembl pabot
10 Ta3pHOCHOCTK NOPOA Ha 06beKTax, rae OHa He u3yvanach Unu Gbina Heaoc-
TaTOYHO OueHeHa B npouecce AeTanbHO passeaky, 0BOCHOBLIBAIOT U fpeayc-
MaTpUBAOT B NpoeKTax paboT o fopa3BefKe C YYETOM KOHKPETHbIX Feono-
fUYECKUX YCNIOBUM M HeoBGXoauMOCTM Toro, 4Tobbl npv 3aseplieHuu pabot
AaHHOﬁ craaunu 661NV NONHOCTLIO BbINOSIHEHbBI 3afiaun ¥ No M3yveHuto rasoHoc-
HOCTW MOPOA, onpefeneHHble B pasaene 3 nPUMeHUTENbHO K CTaaUW AeTallb-
HOW pasBeaKn.

Mpy popasBegKe 3KCANyaTMPYeMbiX MeCTOPOXAEHUNA uenecoobpasHo
OypeHue ¥ MayvyeHue Ha ra3oHOCHOCTb YI'Ael U NOPOA OTAENbHBLIX KOHTPObL-
HbIX CKBaXWH Ha MNoWaaAx BeAEeHMA rOpHbIX paboT; nonyueHHble NPV 3TOM
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AdHHbIE COMNOCTaBIAKT C pe3ynbTaTaMWn LUAXTHbIX n3MepeHuit U MCNoNbL3YIOT
ANA KOPPEeKTUPOBKU MaTepuanos, XapakKtTepusyowux ra3aoHoCHOCTS No Apy-
UM Y3CTAM WaxXTHOro nonA.

CTAAUA IKCITYATALMOHHOR PA3BEAKWH

OcHoBHaR 3afla4a M3yYeHUA rasoHOCHOCTYU MOPOA MPWU IKCNAYaTauMoHHOM
pa3sBeAKe — MAaHOMepPHoe, CUCTeMaTUIeCKoe NONYYeHNe. YTOYHeHHbIX JaHHbIX
0 COAepXXaHuW M pacnpefeneHun NPUPOAHLIX Fa3eB B YrNEHOCHLIX TOnuWax,
Heo6xoaMMbIX AnNA Tekyulero (roposoro) u onepatusHoro (KeapTanbHoO-
ro, MECAYHOIO, CYTOYHOIrO) NNaHUPOBAHUA FOPHLIX PaboT, MeponPUATHIA Mo
6opbbe ¢ razoBoil ONACHOCTHLIO ¥ MONYTHOMY WUCNONb30BaHWIO NPUPOAHBIX
rasos.

HeobxoanmMo yuMTbiBaTL, YTO Ha CTaAuM 3KCIUIYaTauMOHHOW pa3Besku
YrNEHOCHbI MaccuB GbiBaeT B 3HAYUTENbHOW Mepe AerasupoBaH Noj BanA-
HueM ropHuix paboT u uTo nocneaHune 06yCNOBNUBAIOT BO3MOXHOCTL 3HAYU-
TeNbHOro nepepacnpeaeneHnn NPUPOAHOro rasa ¢ obpasoBaHnem TeXHOreH-
HbIX Fa30BblX 3aNeXeii.

JAnA peweHnA yKkasaHHOW 3afauu aKCNAyaTauMOHHOM Pa3BeaKon B OCHOB-
HOM BLINIONHAIOT cRedylowme paboTei: 1) 6ypenue, onpoBosanue U UCNbITa-
HUE CheunantHbLIX CKBAXKUH C NOBEPXHOCTU U U3 FOPHLIX BbipaboTok; 2) ra-
30BbiA KapoTtax; 3) u3yvyeHue rasoHOCHOCTM MOPOA METOAOM MOA3EMHbBIX
rasoBbiX CbeMOK B NOArOTOBUTENbLHLIX BbipaboTKax.

CneumanbHble CKBaXkUHbI BYpAT B MecTax, rae Cyu\eCTBYIOT NPeanockin-
KW ANA 3HAYMTENILHOrO CKONAEHUA MeTaHOBLIX ra3os B Nopopax. ITU CKBa-
XVKHbl AOKHB! BCKpPbIBaTh Hanbosee MOLIHbIE CROW fIECYAHNKOB, PACMono-
»keHHble B6nuau paspabatbiBaeMbiX yrofbHeIX fnnactos. Takwue cnou uccne-
AYIOT NnactoucnbiTaTenAMu v onpobyioT KepHorasoHabopHukamu ¢ nomnyT-
HbiM O0T6OopOoM MNPo6 ANA WU3y4YeHNA KOSJIEKTOPCKUX CBOWCTB MOPOR MO Cxe-
MaMm, YCTaHOBAEHHLIM AAAR CTaAuU [eTanbHOW pa3seAkun, unan ¢ Gonsluen
Nno CPaBHEHWIO C ITMMU CXEMaMU CTENEHbIO AeTanbHOCTH.

PazsegouHble U cneuyuanbHbie CKBAKWMHBLI, KOTOopbie OYypAT B8 MecTax
CKONneHna nNpUpoaHOro rasa, Heob6xoAuMo, NO BO3MOXHOCTH, 06opyno-
BaTh AJIA UCTIONbL30BABWA B Ka4ecTBe IKCNNyaTauUoHHBIX.

["azoBbiit KapoTaXk NPOBOAAT NO OTAENbHbLIM CHEUNANbHbIM CKBaXKMHaM.
Cneayer vmeTb B BWAY, YTO MPU BblEMKE YrOfibHbIX MNACTOB B MOPOA3X
moryT $opMUPOBaTLCA TEXHOTEHHsbIe Ta3oBbie CKOMNeHna, obycnosneHHsle
Recopbunelrt raza M3 KOHUEHTPUPOBAHHOIO M PACCEAHHOro OPraHNYecKoro
BELLEeCTBa B 30HaX PasrpysKky MaccuBa OT reocTaTvyecKoro Aasnexun. [Mpwu
BCKPbITUN TaKUX CKOMNEHWI pasBefouHbIMKU CKBaXXUHaMn MeoBxoaumo o06o-
PYAOBaTbL M MCNOAbL3OBaTh 3T CKBaXKMHbI B Ka4yecTBe AerasauMoHHbIX wau
3IKCNNYaTaLUOHHLIX, NPOBOAA HabGNKAEHUA 3a u3MeHeHVeM faBnerdun, aebura,
KOMIMOHEHTHOI O COCTaBa BLIAGAAIOWErOCA rasa BNNOTL A0 MOMEHTa npeKpa-
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weHun rasosbigeneHuna. MopobHbiv e 0OpPa3OM AOMKHbI UCNONbL3OBATLCA
CKBaXWHbI, BCKPbIBaOWME 3ara3oBanHblie cTapble BbipaboTKu. B Teuenne nep-
BOW Heaenn Nocne BCKPbITUA FasoBbiX CKOMJIEHWI oTOMpaloT npobbl rasa u
3aMepRIoT AeBNT eXXecyTO4HO, 3aTéM A0 OKOHYaHWA NepBoro MecAua -— no-
DeKafHo, rocne Yero B TeyeHue roaa 3amepbl U onpobGoBaHue fPOBOAAT He
peXke 4eM OAWH pas B KBapTan.

MNos3semMHble ra3oBkie ChEMKU NPOBOAAT NPenMYLLECTBEHHO B Haubonee
rny6oKOo pacnonOMXeHHbIX WTPeKax ¥ KBepluiiarax, BCKPbIBAOWNX Koanek-
TOpb!, CNocoBHbie 0Ka3biBaTb CYLWECTBEHHOE BAWAHWE Ha 3ara3oBaHHOCTb
ropHelx BbipaboToK. Cwvemku umcnom 5-10 Ha wWaxTHOe none NPoOBOAAT
Ha Pa3HbIX rOPU3OHTax AENCTBYIOWMX WNW CTPORLIMXCA LWAXT € Tem, 4TObbi
nony4aemMble Npu 3TOM AaHHbIE MOXHO 6bINO UCMONL30BaTh ANA BbIABREHWA
U3MEHEHWA rasoHOCHOCTU nopog ¢ rnybunoit. B npouecce uccnegoBarnin ue-
necoobpa3Ho OCYLUECTBNATL 3aMepbl AaBJIEHNA Fasa B NOA3EMHbIX CKBaXKMHaX
(cm. npun. 8), oT6upaTte Npo6bl rasa “3 WNYPOB U Ha YCTbe Aeras’aulMoHHbIX
ckBaxkuH. Ha cTaavMm 3KCnnyaTauMoHHOW pasBefKu NPOAONKAT BbIABAATL
Y U3yyaTe NOBYLWKK CBOBOAHOMO Fasa He3aBUCKMO OT pasMepoB ero ckonne-
Huit, C 3TOM uenblo HEOBXOAUMO AETanM3npPoBaTh KapTbl ra3oBbIX 3anexew,
COCTaBfeHHble Ha NPeallecTBYIOWMUX CTaguAX pa3Befkn, U CTPOUTb HOBble
(cm. paspen 7); COCTaBAATb ¥ CUCTEMATUMECKU MOMOSIHATL KapTbl U MNaHbl
¢ 0603Ha4eHnemM 304 BO3MOXKHOI O BbiAeNneHna rasa Ha NOBepPXHOCTh U NOCTYn-
TIeHWA ero B Pa3NMYHOro POAAa 3AaHUA U COOPYIKEHUA,

OCOBEHHOCTU M3YYEHWA T'A30HOCHOCTWU MoPOA
B OPHLIX PAROHAX C MHTEHCUBHO PACYNEHEHHLIM PEMLE®OM

B TpyaHOAROCTYNHLIX TOPHbIX palioHax B PRAE Cfiy4aeB uenecoobpaz-
HO NPOBOAUTL PasBefKY YrofbHbIX MECTOPOXKAEHUWA, a UHOTJA U NOUCKOBO-
OueHOo4Hble PaboTbl C NPEeUMyLLECTBEHHLIM WUCNONb3oBaHMeM He GypeHuA,
a pa3BefoYHbIX FOPHLIX BbIPaboOTOK CO LUITONbHEBbIM CNOCOGOM BCKPbITWA
yronsHbiX nnactoB. B atux ycnosuax npeobnapalowmn, a MHOrfa U eauH-
CTBEHHO BO3MOXHbIMMW CROCOBaMuU M3yYeHNA Fa30HOCHOCTU NOPOA, OKa3biBa-
IOTCA NOA3EeMHbIE ra3oBbie CheMKU B MNOArOTOBUTENLHbLIX MOPHbLIX BbipaboT-
Kax. Mecta nposegeHun u onpeaeneHnAa o6bEMOB 3TOro sMAa UCCNEAOBAHMIA
BbIGUPAIOT C y4eTOM CTafun reonoropassego4Horo npouecca. Cremxin nposo-
LAT KaK BO BCKPLIBAOWWX WTONBHAX, TaK U B NOAFOTOBUTENbHBLIX BbipaboT-
Kax TUNa NoAeBbiX WTPEKOB.

HesaBucMMO OT CTaauM reosiorepasBefoYHOro npouecca, HaYMHaA co CTa-
AV NMOUCKOBO-OLEHOYHbIX PaboT rasoBble CbEMKW MPOBOAAT B NOMEBbLIX
wrpekax B cpeaHem 4epe3 500 -~ 1000 m no ocu BbIpaboToK, CO CryuieHuemM
ceTV UccnefoBaHuit HeroCPeACTBEHHO B 30HaX CKAaA4aTthiX W Pa3pbiBHbLIX Ha-
pylierdunit n 86nusn  Hux. HanBonee MolHbie CNoW NopoA-KONNEeKTopos, cno-
COGHbie CNY>XUTb WCTOMHUKAMK FasOBbIAENEHWA, M3y4aloT No MeTomy noa-
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3E€MHbIX a30BbIX CHEMOK W BO BCKPbIWHbLIX BbIpaBOTKax-LUTONLHAX U KBEp-
winarax.

OCOBEHHOCTU U3YYEHUA FTA3OHOCHOCTU MHOFONIETHEMEP3AbIX
noroA

Mpu u3yvyeHUn rasoHOCHOCTYU YroSibHbIX MECTOPOXAEHWUIA, PacnosoMXeH-
HbIX B 30HE PacnpoCcTPaHeHWA MHOFONETHEH MepP3noThl, MPOBOAAT creuuars-
Hble WCCREAOBaHWA, HanpaBNeHHble Ha BbIABNEHWA CKOMieHWit cso6oaHoro
rasa, NPUypPoYeHHbIX K KOHTaKTaM, NOABEPTLUNMCA TEXHOFeHHON U KPUOFeH-
HOW AE3MHTErpauMn, v ApYrux NPOHMUAEMBIX TasibiX MOPOA C NOKPLIBAIOWMN-
MU 1x cnabonpoHuMuaeMbiMKU MepP3nbiMU NOPOAAMK, UFPAIOLLMMU POSTL 3Kpa-
HoB. [lnA peweHUA 3TON 3aAaun CTaBAT AOMNONHUTESbHLIE Fa30KapOTaXKHbie
paboTel U onpobyioT BLIABNEHHbIE MHTEPBaNbl Fa3oBbiAENEHWUA C UCTONL3OBA-
HWEM ri1acToucnbiTaTenen.

Mpy pokyMeHTaumM KepHa PasBeAOUHbIX CKBaXKWH, BCKPLIBAIOLLMX MHO-
rofieTHemMep3nble NOpoasbi, ocoboe BHUMaHWE Y/eNAeTCA BbIABNEHUIO CKome-
HuWiA rasa B copme Kpuctannorugpatos. llocnegHue pacnosHaloT No wMx xa-
pakTepHomMy o06nuky (Genble XNOMbeBUAHLIE BbIRENEHWA) W CNOCOGHOCTM
BO3rOHATLCA, 6eCCNeAHO UC4e3an, NP MOBbILLEHUN TEMNEPATYPLI,

4. NABOPATOPHbBIE PABOTbI

OcHOBHbIMKU BWUAaMKU naBopaTopHbIX PaboT, CBA3aHHBLIX C U3yYyeHUem
rasoHOCHOCTV MOPOA, ABNAIOTCA Aerasauva MOpPOAHO-Tra3oBbiX Npo6, nNpob
noAseMHbIX BoA M BypoOBOro pacTBOpa, XMMUYECKWUW aHanu3 rasos, onpefe-
NeHUe COAEPKAHUA WU coCTaBa NPUCYTCTBYIOWEro B NOPOAax pacCeAHHOTo
OpraHUYecKoro BelecTBa W NPUPOAHLIX BUTYMOB, onpejeneHue KonnekTop-
CKWX CBOWCTB NOPOA.

AEFA3AUVA NMOPOAHO-FA30BbLIX NPOB
U3 FrEPMETUWMECKUX CTAKAHOB U KEPHONPUEMHMKOB

[Jerasaunna nopoAHo-rasoBbiXx 06pasuoB NMPOU3BOAWUTCA C LENbI0 U3Bfne-
YeHWUA CcopBMPOBAHHOrO, HaxopAllerocd B CBOGOAHOM MNU PacTBOPEHHOM
COCTOAHMM MPUPOAHOro rasa, cofepXallerocA B NOPOAAx, ANA pacuera
3HaueHUi MPUPOAHOW| UNM OCTaTOYHOM Fa30HOCHOCTU N OfpeAeneHuA KOMMo-
HEHTHOI O COCTaRBa ra3oBbIX CMecei,

CopbuposanHbli raz 1 ras, coaepXalMica B COOBLLAIOUMXCA NOpax v
TPeLMHaX, U3BNEKaloT NYTeM HarpeBaHWA M BaKyYyMUPOBaHWA NO MeTOAW-
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Ke, NPUHATOU ANA Aerasauvn yrnerasosbix npob u nsnoxeHHon 8 UHCTpYK-
uvu [17], ¢ y4eToM TOro, YTO KONWYECTBO rasa, U3BNEYEHHOrOo U3 MOPOA,
06b14HO GbIBAET 3HAUUTENLHO MEHLLUMM, YeM Npu aerasaumm yrnei. Moaromy
Heobxoauma 6051bLwaA TOYHOCTL 3aMepa ux 06LemoB.

na HauBonee NONHOIro M3BfE4eHUA rasa, BKNIOYaA ras, 3aKnioYeHHbIR B
3aKpbITbIX MOPaxX, NYCTOTax, TPewuHax, NpeaBapuTensHo paspyuaioT npobsl
B repmMeTUYeCKOM Kamepe ¢ nocneayiouleit aerasauueit pasapo6neHHon no-
poast. ApobneHue nopogHbix 06pa3LOB B LWAPOBLIX MeNbHULAX HeponycTu-
MO 13-3a2 BO3MOXHOI0 0OPa3oBaHWA MPU 3TOM HEKOTOPbIX HOBbIX Ia3oBblX
KOMMOHEHTOB 33 CYET COYAAPEHUA METAIHTUMECKNX LIApOB € NopPoaoN U CTEH-
KaMn Kamepbl. [To3TOMY ANA paspylueHna o6pasloB PeKOMEHAYETCA UCNONb:
30BaTbh CheuuasibHbie repMeTuyeckue crakaHbl Tuna CBP, 8 KoTopbix npeaBa-
pUTEnsHO AerazupoBaHHbie 06pasibl PaspyLUaloT Noj NPeccoM A0 MNMOPOLUKO-
06pa3Horo COCTORHWA U NOCAE PaspbIXNEHUA YNAOTHEHHOW Macchbi BHOBb
MOABEPTaIOT TePMOBaKyyMHOW fAera3auun. Bonee Nnoapo6GHO MeToanKa aera-
3auun NOPOAHO-Ta30BbIX NPOB usnoxeHa B npun. 9.

WU3BNEYEHUE PACTBOPEHHOI'O FA3A U3 BOAbI
U BYPOBOI'O PACTBOPA

.D.eraaaumo HKUAKOCTU NPOUIBOAART € NOMOLLLIO BaKyyMHbLIX Aera3arto-
POB WMAU TEPMOBaKYYMHOI YCTaHOBKMW NpU OCTatouHom AasneHun 6,7 X
X 10* — 1,3 - 10° Ma u Temneparype 50 — 60 °C (cm. npun. 9) . [lerasmpye-
MYIO XKMAKOCTb NEePeBOAAT B TEPMOCTONKYID TOPU3OHTaNbHYI0 6GIOpeTKy
BMecTumocTeio 15002000 cm® ¢ ABYMA OTBOJAaMK, MNOACOEANHEHHYI0 K
BaKYYMHOW nUHWUK yCTaHOBKu. [lerasauusa CUMTaeTCA 3aKOHYEeHHOW, Koraa
13 XMUAKOCTM 3a 1 u Bbisenaerca He.6onee 1 % o6bema paHee OTKaYaHHOro
rasa. Mo oKoHYaHWK aerasaumm M3mepaioT 06beM M3BNEYEHHOro rasa 1 oTéu-
paT ABe Npobbl ANA ONpeaeneHnA KOMMNOHEHTHOrO COCTaBa — OCHOBHYIO U
KOHTPONLHYIO,

AHANU3 FA3A

OcHoBHOW MeTOA rasoBOro aHanusa B HacToAuUiee BPEeMRA —- METOA Faso-
BOW Xpomarorpacdun. TpaguunoHHbie XMMHUYECKUE METOAbI OBLIYHO UCNOfb-
3YIOT MWL ANR ONpeaesteHWA KUCMbIX KOMMNOHEHTOB, MPUCYTCTBYIOWMX B
cOCTaBe ra3oBoi CMecu, HanpyvMep CepoBOAOPOAA.

["asoBo-xpoMaTorpacmueckunii aHanu3 3aKno4aeTcA B NPONYCKaHUW ra-
30BOIt CMeCU uepe3 Crol TBEPAOro WU MOAUMDUUUPOBAHHOIO XXUAKOCTbIO
HanonNHUTENA B NOTOKe WHePTHOro rasa-Hocutena. Bcneactsue pasnuuHoM
COpPBUMOHHOK CROCOBHOCTM UMW PAacTBOPUMOCTH KOMMOHEHTOB CMeCH, OHU
rPYNNUPYIOTCA B 30Hb!, Pa3aeneHHbie MeXAy coBoi uHepTHLIM rasom. Buixoa
KDKAOr0 KOMMOHEHTa CMECU PerucTpUpyeTCA Ha ABWKYLLENCA NeHTe CamMo-
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nucua B BUMAE NMKAE, NNOWaAb WM BbICOTa KOTOPOTrO COOTBETCTBYIOT KONu-
4eCTBY KOMMOHEHTA B CMECH.

HauBonee uacto npumMeHsemaR cxema XpomaTorpatuyeckoro aHanusa
npeaycmarpusaet OfHOBPEMEHHOe ofpeaeneHne U3 OTAeNbHLIX NOPLMN rasa
YrRes3040p0AHbIX U HeyrNeBOAOPOAHbLIX KOMIOHEHTOB, a TaKke pasaeneHue
BOAOPOAA U renvA, aproHa ¥ KWUCNOPOA3 Ha HECKONMbKWUX XpomaTorpadax.
AHanns rasa npu MsyueHWM rasoHOCHOCTU NMOPOA C MOMOLLBI0 KepHOra3oHa-
6opHuKOB, ucnbitatenen nnactoe KUW-65, razosoro Kaportaxa npu nayyeHmu
ra3onNpoABNEHUI B CKBaXXMHAX W FOPHLIX BbIPaboOTKax, a TaKke onpeaenesue
KOMMNOHEHTHOFO COCTaBa rasa, U3BeYeHHOro M3 MOPOA W XUAKOCTEN, peKo-
MEHAYeTCA RPOBOAWTL Ha CEPUIMHO BbIMYCKAaeMbIX Xpomartorpathax c cenex-
TopoM o TennonposogHocTn (ATM). YyscreurensHocts AT cocTasnaer
He meHee 1 X 1072 06bemHbIX Aoneit % Npy UCNONL30OBaHWW B KA4ECTBE raso-
HOCHOCTW renuA.

Mpu aHanuse TakKux KOMMOHEHTOB NPUPOAHLIX rasos, Kak H;, O,, N;,
CH4, CO, Ar, He npuMeHRAIOT MeTOA aACcopPEUMOHHOM Xpomarorpaduu, B ka-
yecTBe aacopBeHTOB-HanoNHUTeEnNen XpomaTorpadMiecKux KOMOHOK UCNOSb-
ayioT ueonutel {CaA, NaX) wnu aktusHbie yrau, MpumeHeHne ueonutos Tpe-
6yeT npeaBapuTenbHOro ocBo6GOXKAeHWA NPobbl raza OoT BRaru U ABYOKMUCU
yrnepoga nponyckaHnem uepes NaTPOH C XAOPUCTbIM KanbUMEM W acKa-
putom.

PaspeneHune H, 1 He BeayT Ha aKTUBHOM yrne c rasomM-Hocuvenem aso-
ToM. [InA paspeneHun aproHa Y KUCNOPOAA Ha MONEKYNAPHbLIX CUTaX Npume-
HAIOT HU3KOTEMMEepPaTypPHYI0O XpoMaTtorpaduio Unu NPOBOAAT NpesBapuTesb-
HOe norfolleHne U3 KUCNopoAa razoBoil CMeck NponyckaHuem ee yepes pact-
BOp nUporannona.

Onpeaenelne TAXKenNbIX YrneBOAOPOAHLIX azoB U ABYOKWUCU yrnepoga
NPOBOAAT METOAOM Fa3oXXWAKOCTHOI xpomatorpatuun (FOCT 14920 — 79;
rOCT 23781 - 83).

Mpy npoBeaeHUM rasoBbiIX CLEMOK, KOFAa KOMMOHEHTblI MPUPOAHOrO
rasa npUcyTCTBYIOT B FasoBOM CMeCU B MUKPOKOHUEHTPaUMAX, ANA npose-
AGHUA aHanNU3a PeKOMEHAYIOT UCMOML3OBaTbL XpomaTtorpadbl ¢ AETEKTOPOM
uoHuzaumn 8 nnamenu (OUM) . YyscteutensHocTs [N He Hwke 10™% 06%b-
emHbix aoneil %. C nomowpio AU aHanu3aupyioT TONLKO YrnesoAOPOAHbIE
rasol. [inA kannbposku npubopoB ¥ pacyeTa XpomMarTorpamm nNpu MaccoBbix
aHanu3ax Heo6XOAMMO NOMNb30BaTLCA a30BbLIMU CMECAMWU U3BECTHOFO COC-
TaBa.

MNMpumecs cepoBoaopoda ONPEAENRIOT 3IKCMNPECC-METOAOM C NMOMOLLIO
MHAWKATOPHLIX TPYOOK HENOCPEeACTBEHHO Ha CKBaXkuHe, TaK KaK B npouec-
ce oT6opa ¥ Aerasauvn KepHa cepoBojopos pasnaraercA. MiHaWkaTopHas
TpybKa 3anonHeHa YKCYCHOKUCNbIM CBMHLUOM, HaHECeHHbIM Ha WHEPTHbIN
Hocutens. OBpasytowmiicA 8 pesynbTaTe peakuuu CEPHUCTbIW CBUHEL, CKpa-
WwMBaeT CNOW HOCUTENA B YepHbii uBeT. MHankaropHas Tpybka oTkanubpo-
BaHa no BbicoTe B npoleHTax H, S.

47



ONPERENEHUE COAREPXAHMA M COCTABA PACCEAHHOIO
OPFAHUMECKOIrO BEUWECTBA M NPUPOAHBLIX BUTYMOB

CopepxaHnA pacceAHHOro OpraHuveckoro seulectsa Cpop W OpraHuuec-
Koro yrnepoaa Co, B yrnesmewiaowmx nopofax CsBA3aHbl Mexay coboi
thyHKumoHanbHoW 3aBucuMocTelo Cpog =K - Co, %. Moatomy ana pacvera
copepkaiun POB B nopoaax ucrionb3ytoT nepecyeTHbie KoadipuumeHTn K,
3aBMCALUME OT CTaauili MeTamopdyrama pacCerHHOrO BeulecTBa: ANA CTaaWui
O MK=126; XK=118; K,0C,T,NA K= 1,11; ana aHTpauuTOoBOM CTa-
awm K = 1,05,

Crenenb yraefmkaunm pacceAHHON OPraHNMKU OUEHUBAIOT KaK Mo pesyfib-
Taram onpeaeneHiA MapOYHOro COCTaBa KOHUEHTPUPOBAHHOIO OPraHNYecKo-
ro sewiectsa GIN3NEXKAWMX YTONLHLIX FACTOB, TaK U NO AaHHBIM Crieynans-
HOFO UCCNEeROBaHWUA PAaCCeAHHbIX B NOPOAAX YIMUCTbIX BKITHOMEHUNA.

AR onpepeneHnA coaep)KaduA OpPraHUMecKoro yrnepona peKOMEHAYIOT-
CA METObl CYXOro COXNOKEHUA B TOKE KWUCNOPO/a C BECOBLIM MAWU Fra3zoMeTpu-
4eCKUM okoHvyaHueM. OB6a MeTona TpebyioT npeasapuTenbHoik 06paboTku no-
poasl 10 %-HoW CORAHOW KWUCAOTOW ANA yAaneHua yrnepopa, CBA3aHHOIO B
Kapboxatax. C uenbio AeKanbUMHUPOBAHUA nopoabl GepyT HaBecky 50 r,
CXUFaHWA HePacTBOPUMOTO ocTaTka nopoabl (HOM) — 0,1 —-1,0r.

Mpy “CNONL30BaHVKM a30METPUYECKOrO MeTofa CXUraHue NPOU3BOAART
B neun Mapca npu Temnepatype 1200 °C 6e3 katanuszaTopa B TOKE KUCAOPO-
aa. O6pasoBaBLUMIACA a3 OUULLAIOT OT OKCMAORB a307a U cepsl, a CO, konu-
yecteeHHO nornowaercA 40 %-Hbim pacTBOopoMm wenoun. 3amep ob6Lema yrne-
KWUCAOTLI NPOBOAAT C MOMOWLI0 3savomeTpa. CoaeprkaHne OpraHUYecKoro
yrnepoaa B HepaCTBOPUMOM OCTaTKe NopoAbl C; paccuMThLIBAOT No hopmy-
ne:

Cir=(V-f)/A,

rae V — nokasanue 3BaMOMETpa, OTBeualollee COAEKAHUI0 Yrnepoaa e
1 r HaBeckn, %; f — KoadhuuMeHT, yunTbiBaOWMI TEMNepaTypy v pasne-
Hue {FOCT 14920 —~ 79) ; A — naeecka HOM, r.

CoaepxaHue yrneposa Co B Nopose BbIUMCAAIOT NO yPaBHEHWIO !

Co = (Cy - B) /100,

rae B — coaepxkatHue HOM, %.

Mpu ucnonbzoBaHWM BECOBOr0 MeTOAa OCYWECTBNAIOT COxkuranue HOM
B TOKE KWCNOPOAa C KaTann3aTopom, okucneHue o6pasoBaBluerocA oKcuaa
yrnepoaa B AMOKCUA B NPUCYTCTBUW TOMO XK€ Karaausatopa u onpeaenexHve
maccel CO,. MeToa ocHOBaH Ha CTaHAapTHbIX cnocobax ornpeaeneHus are-
MEHTHOrO COCTaBa TBEPAbIX FOPIHUX UCKONAaeMbIX W MOXET UCMNONb30BaThCA
KaK B 06bIY4HOM, TaK W B ycKopeHHoM BapuanTax [19] . Konuvectso o6paso-
BaswerocA CO, onpenenAldT no npusecy NOrNOTUTENLHON TPY6KU, copepxa-
Hua Cy paccunTbiBaOT No hopmyne:
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Co = (a-0,2723) /A8 - B,

rae a — npusec Tpy6ku ¢ ackaputom, r; 0,2723 — nepesoaHoit kKoadduuu-
eHT maccel CO, Kk macce Cy; B — coaepaHue Hepactsopumoro B 10 %-i4
KucnoTe octatka nopoabl (HOM), %; AB — HaBecKa BewiecTsa ANA BbINON-
HEHWA aHanusa, r.

Mpu u3yveHun GMTYMOB MCCREAYIOT HauGonee NOABUKHLIE KOMNOHEHTbI-
6MTYMOMADLI, XOPOLIO PacTBOPARIOWMECA B OPraHUYeCKUX PacTBOPUTENAX,
AnA nepsoHaYanbHON XapaKTePUCTUKK GUTYMOWAOB WCNONb3YIOT Pa3HOBUAG-
HOCTU NIOMUHECUEHTHO-BUTYMNHONOrMYECKOIrO METOAA.

MpenBapuUTenbHbIi  KOHTPOMb OCYLUECTBAAIOT KarenbHbIM  METOAOM,
KOTOPbLIA NO3BOMAET C NOMOLbID YNbTPaMONeTOBbIX UCTOYHUKOB BbIABUTHL
TEKCTYPHble OCOBEHHOCTU pacnpeaeneHUA OPraHUYECKOro BellecTsa B
nopopax.

BropuuHble sarpA3HeHns OPraHMYeCKOro BeilecTBa 3NMMGUTYMOMAHLIMYU
3anemMeHTamMu, 06biyHO cnabo Bblpa)keHHble, OOHAPYXKMBAIOT NYTEM XapakTe-
PUCTUKU CBeueHUA KanunnapebiX BbitTAXxeK. [pu kanunnspHom aHanuse
HaBecKy nopoabl B 1—2 r 3anusaoT 10 mn xnopotopma Ha 18 u. lNonyyen-
Hble 3KCTPAKTbl, @ TAKXKE UX BLITAXKKMW Ha NOMOCKaxX (hMNbTpoBanbHoi Gymaru
(kanunnAapkax) npocmaTpuBaloTcA B ynAbTpaduoneToBbiX nyvax. Mo usety,
UHTEHCUBHOCTU, WLIMPUHE 30H BbLIREGNAIOT nel’KMﬁ, MacnﬂHMCTblﬁ, MacaAHUCTOo-
CMOJIUCTbI U CMOAUCTLINR TUNbI XnopodopMeHHOro 6MTyMonaa, 4To KauyecT-
BEHHO XapaKTepu3yeT GUTYMbl KOHKDPeTHbIX 06pasuoB U NO3BONAET YCTaHOo-
BUTb NpeobnajaHne TaKMX KOMMOHEHTOB, KaKk Macna, CMofbl, actanbTeHbl.
Kpome TOro, meton paer BO3MOXHOCTb NpeABapUTENbHO OLEHMBaTb CUHTe-
HeTUYeCKUe 1 anureHeTnyeckune Gutymonas! n POB.

Bonee petanbHylo xapakTepucTUKy COCTaBa, a TaKKe KOAUYECTBa GUTY-
MOWAOB JaeT 3TaNOHHbIK U KOMMAOHEHTHLIA MOMMUHECLEHMTHbIE aHanusbl, a
TaK)Ke MeTOof TOHKOCNMOWHOW Xpomarorpadpuu, noapobHoe onvcaHne KoTo-
pbiX MPUBOAAT B CreuvanbHbLIX pykosoacTeax [19, 22] .

ONPEAENEHUE KOMNEKTOPCKUX CBOWCTB NOPOA

o npobam, oTo6paHHbIM U3 KepHa GYpPOBbLIX CKBDKWUH W FOPHLIX Bbl-
paboTok, onpefenAloT OCHOBHble MOKa3aTeNnn KONNEKTOPCKUX CBOWCTB:
nopucTocTs U NpPoHKUaeMoCcTb. BenuuuHa nopuctocTu oueHmsaeTcA € no-
MO0  KO3(P(ULUMEHTOB OTKPbITON MOPUCTOCTH, O0BLWein MopuUcToCTH
v addexTuBHON nopuctocTu. KoadibpuumenTsl NopuctTocT KU3MepAIOTCH B
aonax eauHuusl obbema nopoael mnu B npoueHTax. OTKPLITYIO NOPUCTOCTD
(ng) onpesenAldT nNyTeM U3MepPeHWA MAcChi XMAKOCTW, 3aNnOMHAIOWENA NpHU
HacblleHun nopbl uccnepyemoro obpasua. Ucnbityemobiii o6pasel BbiCyLuu-
BaioT npu Temnepatype 105 °C a0 NOCTOAHHOI Macchi v B3BewMUBaloT (M,
Kr); 3aTem ero NOMeLLaIoT B BaKYYM M HaCbILLAIOT XUAKOCTLIO (KepocHHOM).
Mocne ypaneHua u3nulIHel XMAKOCTW C NOBEPXHOCTU 06pasel, CHOBa B3Be-
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wusaot (my, xr). AnA pacyeTa OTKPbLITOW MOPUCTOCTU HEOBXOAUMO 3HAThH
o6bem o6pasua, ANA Yero ero B3BeWNBAIOT B KepocuHe (m,, Kr).

OtHowenne obvema nop K o6bemy obpasua AaeT OTKPbITYIO NOPUC-
Toctb (B8 %) :

m; —mo
ny= ———— .100.
my —m;

O6wyto nopuctocte 77 (B %) NOPOA onpeaenAldT nyTem U3MepeHUA
NAOTHOCTU a30HaCkiEHHON nopoabt (p) n MuHepanbHoii nnotHocTn (0y,,,)
1 paccunTbiBaloT No hopmyne:

n={(1-— ﬁ-—).‘IOO.

Pru

MNnoTHocTts nopoast ¢ (B kr/m®) onpeaensaloT mMeTogom ruapocTaThyec-
Koro B3BewwvBaHuA. lNpv B3BewnBaHWM NOCREAOBaTENbLHO NOMYHAOT Maccy
obpasua m; n maccy obpasua, norpy»xeHHoro B BoAy, ms. flocne aroro nnot-
HOCTb NOPOAb! BLIYUCAAIOT NO BbIPAKEHUIO :

p=my(m; —ms).

MwuHepanbHyI0 NAOTHOCTs MOPOAbI Py (B Kr/M®) HaxosaT Metoaom
onpeaeneHun obrvema ckenera nyTemM B3BeLUMBAHWA TapupoOBaHHOIo nMUK-
HOMETPa C XMAKOCTbIO M MOPOAOiA. XKUAKOCTE U nopoay NpeaBapuTensHoO
BaKyyMUpYIOT ANA yAaneHua BO3AyXa. Mvmepam.uyro NNOTHOCTL BbiYUC-
NAIOT NO YPaBHeHWUIO:

_m7 —ms) py
Puu =

lmg—ms)—{(mg-- mq)
rpe macca: ms — NycToro NMKHOMETpa, Kr; Mg — MUKHOMETPA C XKUAKOCTbIO,
Kr; mq — NUKHOMETPA C NOPOAOH, KI; Mg — NUIKHOMETPA C NOPOAOH U MA-
KOCTbIO, K} Py — MNOTHOCTH XMAKOCTH, Kr/M3,
AdpexTuBHyo nopucrocTs (8 %) onpeaensator no cdopmyne:
ny=ng{1 - a),

rae ng — OTKPbLITaA NOPUCTOCTb, %; @ — OCTaTOYHaR BOAOHACHILLEHHOCTb.
Mo ocTaTouHOl BOAOHACLILEHHOCTLIO @@ FIOHUMAIOT ROM0 o6bema ocTa-
TO4HOM BOAblI Vg, B 06eMe Noposoro npocTpacTea Vy:

a= VBO/VI'I'

OcTaTouHyi0 BOAOHACHIWEHHOCT ONPeAEenAIoT NO NPeABapUTENbHO 3a-
KOHCEPBUPOBaHHLIM o6pa3uam B annapate 3akca, NO3BONAIOWEM OLEHUTb
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o6beM BOAbLI NO rpaayupoBaHHoit nosyiuke. Cnocob onpepeneHwWA 3aKmnio-
YaeTcA B TOM, 4TO Napbl BOAbl, OTOrHaHHbIe 13 06pa3ua, NocTynaoT BMecTe
C napamMu pacTBOPUTENA B XONOAWNBHWK, FAe OHWM KoHaeHcupyloTcA. Boaa
YnaBnuBAaeTCA B NOBYWKe-MepHUKE, 8 PacTBOpUTeNns BO3BPAlLAETCA B MUcna-
putens. Kpome Toro, octaTouHan BOAOHACHIUIEHHOCTb MOXET ONpPeAEensThCA
3KCNPeCCHbIM METOAOM LeHTPUYrMpoBaHuA.

SheKTUBHAR NOPUCTOCTL MOXKET ONPeAEenATLCA TakXe neTporpadu-
yeckuM  mMetonoMm. [lpn 3Tom nopoaa hpeaBapuTenbHO 3anNONHAETCA NOA,
BaKyyMOM OKpatleHHol GakenutoBoW cMmonoi. VI3 o6paboTaHHOro Takum
o6pazom obpasua M3roToBNAIOT WA ¥ N0 HEMY NOA MWKPOCKOMOM MOA-
CYATBLIBAIOT NMOPbI, 3aN0NIHEHHbIE OKpaLlieHHbIM Bakenutom.

KoadipuumeHT 3chpeKTMBHONW NOPUCTOCTU ONPeAenaioT Kak.oTHOWeHue
CYMMapHOW NNIOWAEAN Nop, 3anofiHeHHbIX OKpalleHHbIM 6akenuToM, K nno-
waaun scero wnunda, T.e.

ES
ny =-- 100,
S
rae ny — koapduumeHT adibekTusHON nopuctoctn, %; E, — cymmapHan
nNowanb op, 3anoiHeHHbIX OKPALLUeHHbIM GaKenutom, M2; S — nnowags
wnuda, m2,

fIpoHuuaeMocTL onpeaenAloT nyTeM yCTaHOBMEHUA 3aBUCKMOCTU MEXAY
CKOpOCTbIO hunbTpauum houaa 1 PasHOCTLIO KaBneHUN.

MpoHnLaeMocTh rOpHLIX MOPOA BbIPKAIOT 4Yepe3 Ko3thdMUMEHT NPOHK-
uaemoct K (8 M?) B smnupuyeckom ypaeHexuu Japen [33] :

k=v 14

ya'%)
roe V — ckopocTs hunbTpauun, M/c; 1 — AMHaMUMecKan BA3KocTb, a - c;
Ap — nepenaa aasnexuii Ha otpeske A/, Na/wm,

MpoHuuaeMoCTs OMNpesenaioT Ha annapatype, nossonAlouieri obecrie-
uuTb hunbTpaunio 1 samep obbema npoLueaLlero Yepes o6paseu dniouaa npu
3aflaHHbIX nepenapaax AaBneHnA.

B HacToAliee BpeMA ANA W3YYeHWA NPOHULAEMOCTW NOPOA MCHONL3YIOT
pa3sHoo6pasHble YCTaHOBKM. flpUHUMANANbHAAR CXemMa BCEX YCTaHOBOK OAMHa-
xoBa. OTANYAIOTCA OHWU NULWbL TeM, YTO OAHWU U3 HUX npepHasHadyeHbl ANA oOn-
PEAEsNeHUR NPOHULIAEMOCTYU NOPOA NPYU ManbiX GUALTPAUNOHHLIX AABNEHNAX
(npu6opst MK-5, TH®-1, BBK-1}, apyrue — AnA u3y4yeHUA NPOHULL@EMOCTH
fpU AaBReHnAX, 6IM3KNMX K ecTeCTBeHHbIM YCNOBMAM 3aneraivA (ycraHoBka
YUNK-1m} .

C uensio U3y4eHUA MPOHULAEMOCTU MOPOA Ha YKazaHHbIX YCTaHOBKax
nApuMeHAiloT  06pazubl uMNUHApPUYEcKon thopmbt  Anamerpom 20-30 mm.
MarotasnusaloT ux crnocofom BbiBypuBaHuA nobGeanTosbiMn (anmasHbimu)
KOPOHKaM#N MK NyTem 06TaunBaHnA Ha HaXAAYHbIX 1L pyrax.
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MpoHnLaemMoCcTb NOPOA MPU Manbix (PUNLTPAUMOHHLIX AABNEHUAX ONpe-
aenAlT Ha npubope K-5. OH cocTouT U3 KepHoAepKaTend, MaHOMETpPOB,
ocywmTena rasa u Habopa rasosbix pacxoaomepos. UctouHnkom rasa ABNA-
eTCA CXKaTblit a30T unun Bo3ayx. fMpoHuuaemocTs Ha aTom npubope U3MepAIOT
cneaylowmm obpasom. MenbiTyemblit obpasel, 3auexnAlT B CreunanbHyro
Pe3uHOBYIO MaHXeTy y3na KepHOAePXKaTenA U YNNOTHAIOT PYYHbIM NPECCOM.
3atem Ha Bxope nepea o6pa3uoM € NOMOLIBIO 6anoHHOrO rasa Co3AalT
nasnedue 0,1—-0,5 MIMa n npoaysaioT ero vepes obpasew, A0 NONyYeHUA pas-
HOMEPHOro roToKa, MoCNe Yero NPOU3BOAAT 3amMep razoMeTpoM KOnu4ecTsa
rasa, npoueawero Yepes obpaseu, U BbINOAHAIOT PacyeT NPOHULLAEMOCTH,

INpoHnuaeMocTs Nopoa NpU AaBNEHUAX, BNANMZKUX K MPUPOAHBLIM, Oonpe-
AenAoT Ha yctaHoske YUTK-1M, KOTOpaA no3sonAeT B LWUPOKWUX npegenax
MogaenuposaTb ycnoeuA nnactoBoro {(ao 30 MMa) u reoctatuueckoro (ao
6 MMa) aaenenua n perynuposars TemnepaTypy oT +10 ao +80 °C. Ycra-
HOBKA oBopyRoBaHa KepHoAepyKaTenem, M3MepuTeibHbIMWU Npeccamu, Nopul-
HeBbIMWU pasgenuTenaMmu  (KoHTeiiHepaMu), 06pasuOBLIMWU MaHOMeETpamy,
ocylmuTenem rasa, 3anopHLIMK BEHTUAAMU W pacnpedenuTenamn, GunbTpyto-
LUMMCA Fa3soM CNY>KUT CKaTblit a3oT.

OnpeaeneHue npoHuyaemoctn fiopoa Ha ycraHoske YUIK-1m ocHoBaHo
Ha NpuHUKMNe 33/,laHHOM0 pacxoja rasa. 3afaHHblil Pacxop CO3AaeTCA NOPLIHA-
MU KOHTEWHEPOB, NPUBOANMbBIMU B SEWCTBUE rMAponNpeccaMu, OANH U3 KOTO-
PbIX ABWKETCA Ha C)KaTue, NPoTanKuBaA ras Yepes oBpasel, APYroi, ABUra-
ACb B CTOPOHY paspexeHWA, oTcacbiBaer raz u3 obpasua. 3a cyer atoro Ha
Topuax o6pasua cosfaeTcA Pa3HOCTb AABNEHUIA, BENUYUHA KOTOPbIX Nepea
o6pasuoM u nocne Hero perucTpupyercA o6pasuoBbiMUM  MaHOMeTPamu.
Mo konwuuecTBy npoweawiero 4vepe3 obpasel rasa u pasHOCTU AaBNEeHUN
yCTaHaBnMBalT NMPOHULLAEMOCTb MOPOA.

5. KAMEPAJNIbHAA OBPABOTKA MATEPWANOB

KamepaneHan o6paboTka MmartepuasnoB, NOMyvaemblX B npouecce M3y-
4YeHUA ra3oHOCHOCTU NOPOA, AOMKHA OCYLECTBIIATLCA HENOCPEeACTBEHHO B
npouecce nonesbix n nabopaTopHeIX PaboT M MO WX 3aBeplieHUn, BNAOTL AO
OKOHYaHUA cocTaBfeHus oTt4yeTa. KamepanbHble paboTbl BKIIOYAOT Kak nep-
BU4YHYIO 00paboTKy pe3ynbTaTOB M3y4eHWA rasoOHOCHOCTWU MOPOA KOHKPET-
HbiMU MeTogaMu (C NpUMeHeHUeM KepHOra30HabopHUKOB, ra3osoro Kapo-
TaXa, NnacToucnsiTaTeneit, rasoBbIX CLEMOK U Ap.) , Tak 1 o6oblueHue, aHanus
NEPBMYHLIX AaHHBIX, NMOAYYEHHBIX B Npouecce NONeBbIX U NaBopaTopHbIX WUC-
CnepoBaHnin, NpuseaeHne X K BUAY, NPUrOAHOMY ANA UCNOJIb30BaHUA B Lie-
NIAX NONYYEeHWA BLIBOAOB O COAEMKAHUU U pacnpefeneHn NPUPOAHBIX a3os
B YFNeHOCHOM Tonlie, NPOrHo3vuposaHuA rasoobunbHoctu BeipaboTok Gyay-
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WIMX LUAXT, NMNaHUPOBaHWA U OCYLUECTBNIEHVA MEPONPUATUA MO NPeaynpex-
AEGHWIO rasoBOW ONACHOCTUM KU HaPOAHOXO3AWUCTBEHHOMY WCTONb30BAHUIO CO-
AepXKalleroca B NOPoAax NpupoaAHOro rasa.

[MepBuuHan 00paboTKa pe3ynbTaToOB 3aKNIOYaeTCA B onpefeneHuu npen-
CTaBUTENbHOCTY NOPOA, OT6upaeMbIX KepHorasoHabopHWKamMu, MHTepnpeTa-
uumn aanHbix FUC, nuarpamm rasoBoro KapoTtaxa, KpusbiX NPUTOKOB U BOC-
CTaHOBNEHNA RaBAEHWA NPU UCMbITaHUM CKBaXKUH NaKepHbIMKU YCTPOCTBaMU,
B pacyeTe 3Ha4eHMi razOHOCHOCTWN NO pe3ynbTaram OTAEeNbHbIX BUAOB UCCHe-
AOBaHWit, onpeAeneHUNn NNaCTOBOrO AaBJIEHWUA, BbIMUCIIEHUU NPUPOAHOFO CO-
OTHOLLEHWA ra30BbiX KOMIMOHEHTOB, pacyeTe CPeAHnX 3Ha4YeHUM Fa30HOCHOCTH
Y KOANEKTOPCKUX CBOWCTB OCHOBHbIX PasHOBUAHOCTENA Nopoa, onpeaeneHuu
coAepXaHWA B HUX pacCeAHHOro OpraHUYecKoro BeLecTsa U T.n.

JocTroBepHOCTb U3MEPEHUA Fa30HOCHOCTU NOPOA PazNNuHbLIMU METOZaMM
uenecoobpa3HO OueHuBaTb NyTEeM COMOCTaBNEHUA MNOMYYaEMbIX AaHHBLIX C
pe3ynbTaTaMM M3MepeHuil B ropHbiX BbipaboTKax (rasosble cbeMKK) Kak
Hanbonee pocTtoBepHbiMU, [Mpn HanuuuM cUCTEMaTUYECKUX OTKNIOHEHWA OT
AaHHbIX WaxTHbIX U3MeEPEeHW pe3ynbTaTbhl ONpeAeneHns razoHOCHOCTU ApY-
rUMU MeTofaMU KOPPEKTUPYIOTCA  NyTem BBeAeHWA NOBbiLalotmnx nnn no-
HWKaWKUX NoNpPaBoYHbIX KO3IMMULUEHTOB, BeiMYMHA KOTOPbLIX BbIBOAUTCA
Ha OCHOBaHUN 06paboTKN CTaTUCTUUECKU AOCTOBEPHbLIX pe3yNnbTaToB COMocC-
TaBneHWA. B ntore nepsuyHoit 06paboTKKU reothandecKnx U APYrnux AaHHbLIX
B paspe3ax CKBaXWH AOJDKHbI BbISENATLCA KOANEKTOPb! N NOKPbILIKY, onpe-
AENATLCA eMKOCTHble U YUNbTPaUMOHHbIE CBOMCTBA NOPOA, NOKa3aTenu raso-
M BO/JOHaCbIWEHHOCTN KOJSUIEKTOPOB, BbIABAATLCA KOMMNEKTOPbLI, coaepKa-
wue ceo60AHLIN Fa3 U BOJOHOCHbIE FOPU3OHTHLI.

OpHa u3 ocHOBHbIX ¢hopm 0606LWEeHNA pe3ynbTaToB paboT, BbINOJIHEH-
HbIX Pa3fiMMHLBIMA METOA3MU, — WX COBMECTHOE OTOGpakeHMe Ha reosioro-
ra30BbiX pa3pesax, CTPYKTYPHbIX KapTax rasoBbIX 3anexel, KeTannManpoBaH-
HbIX TeCcNoruYecKnX paspesax rasoBbIX 3anexei, rpagmKax U3MeHeHnAa raso-
HOCHOCTHW PasnuYHbIX NUTOTUMOB NOPOA ¢ rnybuHoin, Bo Bcex cny4aax Ha rpa-
uuecKnX AOKYMeEHTaX AOMKHbI Pa3fenbHO OTOBpaXaThCA KONMMYECTBa cop-
6upoBaHHOro rasa, cBobogHOro rasa, ras’oBbiX CKONMEHW WU rasa, pacTeo-
PEHHOr 0 B NAACTOBLIX MOABWKHbIX BOAAX.

Ha reonoruvyeckue paspesbl rasoBbiX 3anexeir B maclutabe 1 : 1000
(puc. 3) cOBMECTHO C NMTONOrNYECKON, TEKTOHUYECKOMN, rUAPOTeonoruyec-
KOW ¥ NpoYell HarpysKoi BLIHOCHT CREAYIOLWWE 351IEMEHTbl FeoslorM4ecKmnx
YCNOBWA ra3aoHOCHOCTY MOPOA Y OTHOCALMECA K HUM MoKasaTenwu:

MHTEPBanbi ra3oNPoABHEHUIA, BbIRBIEHHbIX B npouecce BYPeHUa 1 rasoBo-
0 KapoTaxa;

uHTepsanet (Touku) onpo6oBaHUA U UCHBITaHWA NMOPOA HA Fa30HOCHOCTD,
a TaKxKe ANA onpeAeneHna X KONNeKTOPCKUX CBOWCTB, COAEPXKaHNA paccenH-
HOF 0 OPraHMYeCKOro BellecTBa U GUTYMOB;

pe3ynbTaTtbl N3y4eHUA FasoHOCHOCTW NMOPOA M CBA3AHHBLIX C Hel napamer-
pPOB NO KOHKPETHbIM WHTEPBaNaM M TOYKaM NPOBEAEHUA WCCRefoBaHWuiA;
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Puc. 3. CxemaTuveckmii reonoruiecKuit paspes rasoson sanexu

7 — ra3oHachiilleHHbI A NecYaHnK; 2 — BOAOHACBILLEHHbIN NecuaHnk; 3 — 6e3BOAHbIA nec-
vyaHuk; 4 — aneBponuT; 5 — 30Ha NOBLIWEHHON TPEUIMHOBATOCTN; 6 — NUHUA ra30BOAR-
Horo KouTtakTa {FBK); 7 — passeaouHble CKBaXWHbl; 8 ~— mecta or6opa yronbHbiX
npo6; 9 — mecTta oT60pa yronbHuIX nNpo6; 70 — vxTepsanb ucnvitannih KUW-B5; 717 —
MecTa TamNoHaXKHON huKcaunn TpewmH; 712 — avarpamma ra3oBoro Kapotaxa

pe3ynbTaThl M3MEPEHNA NNacTOBOr O AABAEHWA;

rpaHulbl pacnNpocTpadeHuA Nopoj-KonneKTopos;

NOBEPXHOCTU KOHTaKTa ras — soa (FBK);

FPaHuLbl ra3osbliX 3aneXKen.

Ha nporuosHbIX CTPYKTYPHbIX KapTax MWKpos3anexei cBoGoOAHOrO ra-
3a (puc. 4) n B macwrabax 1 : 5000 — 1 : 10000 uzo6paxeHbl AaHHbIe,
OTHOCAWMESA K MacTaM NecYaHMKOB U APYFUX MOPUCTLIX, TPELMHOBATLIX,
KaBepHO3HbIX NOPOoA, CMOCOBHbLIX aKKYyMynupoBsaTh a3 W 3aneraiouux B
ycnoBuax, 6naronpuATCTBYIOWMX O06PasOBaHMI0 U COXPaHEHMIO Ma3oBbiX 3a-
nexent. Ha kaptax CTPOAT U30rUNChl KOHTaKTa KoNnpekTopa ¢ (hnougoyno-
POM, RPOEKUUKN MUHUM NepeceYeHA KPOBAWU NNACcTa C rOPU3OHTanbHOK Mno-
BEPXHOCTbIO KOHTAKTa ras — BOAa No pesysnbTaTam NposeaeHHbIX UCNbITaHUNA
K ApPYrux vccnenosaHni U bUKCUPYIOUINe BHEWHUI KOHTYP ra3oHOCHOCTH,
B kauecTBe ' BCNOMoOrartensHol uMHoOpMauunm Ha KapTy BbIHOCAT NPOeKuuK
TOUYEK NepeceyeHun KPOBNW NNacTa pa3sefoyHbIMU CKBaXKMHAMU, 0cobbIM 06-
pa3oM 0603HaualoT CKBaXXWHBI, N0 KOTOPbIM BbIMOAHAAUCH CrieynanbHble UC-
CnepoBaHWA NOPOA Ha ra3oHOCHOCTL U OTHOCALUMECA K Held napamerpsi, no-
Ka3biBalOT OCHOBHbIE Pe3ynbTaTthl 3TUX WMCCNEAOBaHWUN, K30BPaXKaloT NpPoeK-
UWM nepeceqeHnA CTPYKTYPHON MOBEPXHOCTH Pa3pbiBHbIMK HapYLUEHUAMM,

HeTanuavpoBaHHble TeonoOrMYecKUe paspesbl rasoBbiX 3anexen, Kak
npasunio, cocTaBnAldT B Gonee KPynHOM MacwiTabe, 4éM reonoro-rasoBbie
paspesbl, ¢ Gonee AeTanbHbIM w306pa)KeHUEM BapUauUM NUTONOFMYECKUX
0ocobeHHOCTEN MNacTa-KONNEKTOPa, ero KoMnneKTOPCKWUX CBOWCTB, YCMOBUA
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Puc. 4. Crpyx'rypuan Kaprta n pas-
pes (1) mukposanexn csobon-
MOTO ra3a B YFrAIGHOCHBIX OTNOMXe-
HUAX

1 — rasoHacbiuleHHbIN necYaHuk;
2 — BOAOHACLILEHHBIA MNecYaHuK;
3 — 6e3HanoOpHbIN ropusonT; 4 —
anesponut; § — yronbHblili NRacT
W ero uHaexkc; 6 - nsorunca Kpoe-
nunnacta {m); 7 — BHeLLHWNIA KOH-
TYP raszosBoi 3anexu; 8 — pa3spsis-
Hoe HapylueHue

Puc. 5. Fpacdukn namenewns ra-
30HOCHOCTU C FAYBUHON YraucTmX
(1) w weyrnuctaix (2) Bmewaio-
wmx nopoa

X — ra3oHOCHOCTS, M'SIT; H ~ ray-
6una, m. Peaynstare) onpeaenennii
Fa30HOCHOCTY Nhopoa: 7 — yrauc-
ThiX, 2 — HEeYr AUCTBLIX
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3aneraHvA, a TaKkXXe MHTEPBanoB UCCNEeA0BaHUIA, BbINONHEHHbIX B CKBAXKMHAX,
M pPe3ynbTaToB 3TUX UCCNEROBAHUIA,

Mpacdkn usMeHeHMA rasoHOCHOCTHU nopoa ¢ raybuxoit (puc. 5) crpoaT
B NPAMOYTOfbHLIX KOOPAWHATAX; TOMKHK, OTBEYAoLIME PA3NNIHLIM NUTONON U-
YECKUM Tunam Mopos, M300paxaloT pa3zHbIMU YCNOBHBIMK 0BO3HAYEHUAMMU,
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Puc. 6. Homorpammbl 3aBMCUMOCTN METAaHOHOCHOGTH YIONIbHbIX NIECTOB ¥ BMOWLAIOWUX
nopop ot ray6unss sanerasua (H) u copepxanua cyxos GessonbHo#i maces! (c.6.m, %)
nonn waxret 1 (llentpansuan) Ycuxckoro mectopowaenun. [lo B.M. Jumaxoay, A.B.
Moomapxoesy
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B COOTBETCTBUAM C XapaKTePOM pacnoONOXKEeHUA ToueK OTCTPaMBaloT KpUBbIe,
cny)aume rpahu4eckKum BbipaXkeHnem 3aBUCUMOCTU.

Ona rpadmiecKoro BbipaXKeHua U UCNOJIb30BaHUA 3aKOHOMEpPHbLIX CBA3el
MeXxay 3HaYeHUAMMW rasoHOCHOCTU, M3MEPEHHLIMU B MPOLLECCE TeONoTropasse-
ROYHBLIX paboT, n onpeaenAloWMMMN ee paKTopaMmn, PEKOMEHAYeTCA NOCTpoe-
Hue ceTouHbix auarpamm (no B.M. 3umaxosy un A.B. Mogmapkosy). B ka-
yecTBe nNpumepa Ha puc. 6 npuBepeHa ceTyaTas Avarpamma, NONy4YeHHaA nNpu-
MEHUTENbHO K YCNOBUAM OBHOMO M3 LUaxXTHbIX Noned YCUHCKOFO YrofibHOMo
MecTopoXaerua B [Medopckom 6GacceiiHe v NO3BONAIOWIAA XapaKTepusoBsaTh
METaHOHOCHOCTb YrONbHbIX MAIACTOB ¥ BMELLALWNUX MOPOA Ha y4acTKax C
pa3HOi rnyGuHOW 3aneraHWA W PasfiMdHbIM CoAepXkaHMeM cyxoil 6e330nb-
HOt Macebl,

Ucnonb3oBaHue auarpamm ANA pelIeHnA NPaKTUYeCKUX 3afay CBOAWUTCA
K cneaytoweMy. 3 Touek, COOTBETCTBYIOLUUX KOHKPETHBIM 3HAYEHUAM Iny-
6uHbl (Ha ocu abcumcc) n coaepkaHuo cyxon 6e330nbLHON Macckl (Ha ocu
OpAWHAaT) , NPOBOAAT A0 NepeceyeHMA MPAMbIE NIMHKK, NEPREHAUKYTIAPHbIE
K 3TUM OCAM. 3Ha'ieHre MEeTaHOHOCHOCTH, OTBevalouiee 3a4aHHOMY CoMeTa-
HUIO MCXOAHbIX NapaMeTpoB (rrny6uHbl U coaep)aHnA cyxoit 6e330nbHON
Macchl) , HAXOAAT NMYTEM UHTEPMNONALWU, B 3aBUCUMOCTYU OT NONOXKEHUA TOYKH
nepeceveHnA MPAMbIX MEXAY WMEIOWMMNCA Ha MOHOrpaMMe M30NUHUAMM,

CeTyaTaA HOMOrpamMma, NpMBeELEHHas B KaueCcTBe MpvMepa, W aHanoruy-
Hble el HOMOrpaMMsbi NPUIroAHbI, B YaCTHOCTH, ANA OPUEHTUPOBOYHON OLEHKU
rasoHOCHOCTU OTAeNbHLIX GfOKOB MecTopoXAeHUA. CTPOAT nx nyrtem npea-
BapuUTenbHOrO OfNpeaeneHnns 3HaYeHUMn UHTEePECYIOWMX NoKasaTeneil ra3oHoC-
HOCTM NPU Pa3nAu4HbIX COYETAHMAX ONPEAENAWMNX MX “UCcXoaHbIX™ napamer-
poB, WU300paKEHUA MHOXKECTBa COOTBETCTBYIOWMX ToueK (y3noB CeTKH)
B NPAMOYIONLHOW CUCTEME KOOPAMHAT U NPoBefeHnA Ha guarpamme (nytem
MUHTEPMOAAUMUM MEXKAY 3TUMU y3namu) NUHWIA PaBHBIX 3HauYeHWUt noanexa-
utero oueHke napamerpa. [pu nocrpoeHnn ceTyaTon HOMOrpaMMmbl YUNTbIBa-
fIUCb YCTaHOBMEHHbIE 110 AaHHLIM rasoBOFO ONPo60OBaHKMA 3aKOHOMEPHOCTU
M3MeHeHUA NPUPOAHOW METaHOHOCHOCTM YroMbHbIX NNAacToB C rny6uHON,
33aBUCMMOCTb METAHOHOCHOCTU OT COAEepPXKaHWA OpraHUYecKoro BeliecTBa B
YFAAX U yrAecoAepalinx nopopax, U3MeHeHUA nxX OObeMHOW I~ OTHOCTU U
Apyrux daxkTopos.

Hapaay c rpacdmyeckum 0606LLieHnemM AaHHbIX B npouecce KamepanbHON
06paboTKN MaTepUanoB BbIMUCAAIOT YCPeAHEeHHble 3HaueH4A WU3MepPeHHbIX
NnapamMeTpoB ANA OTAENbHbLIX NUTONONMYECKUX pPasHOCTeld MOPOA, Choes
NNacToB-KONNeKTopoB U GuIOMAOYNOPOB, 30H PaspbiBHLIX HapyLueHui,
CKJ1auaTbIX CTPYKTYP U Np., NOMeLLaeMble B TEKCTUMNbHYIO YacTb U COOTBET-
CcTBYIOLME TaBGnnubl COBMECTHO C rpabMuecKumMy nNpuNoXeHMAMU pasaena
NO ra3oHOCHOCTW YFrOflbHbIX NAACTOB ¥ YrieBMeLialLWMX MOpoA Feonoru-
YECKUX OTYETOB.
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6. TPEBOBAHUA K U3NOXEHWIO PE3YNbTATOB U3YYEHWA
FA30HOCHOCTHY YT AEBMELAWOIWNX NOPOMA B OTHETAX
O TEONIOrOPA3BEAOUYHLIX PABOTAX

XapakTepuctuka paboT N0 U3YYEeHNIO Fa3OHOCHOCTY YrfieBMEWalowmx
NopoA W pe3ynbTaToB NPOBEAEHHbIX MCCNEAOBaHUA NpvBefeHa B reonoru-
YeCKMX OT4YeTax Ha BCeX CTaAMAX FeonoropasBefoMHOro fpoiuecca BRANOTh
4o craguu popassesaku. OTHOCAWMECA K 3TOMY CBeAeHWA MOMEWalT 8
pasaene ''MasoHocHocTs' .

Mpu cocTasneHMM OTHETAa O NOUCKOBO-OUEHOMHbIX paboTax B pasaene
"""a30HOCHOCTL’’ MK CreunanbHO BblAGNEHHOM B €ro COCTaBe noapasgene
AOMKHbE COAEMKATLCA TEKCTOBAA vacTL, TabnuuHblie u rpadmueckue NPuUNo-
*KEHUA, OTHOCH LLMECH K Ira30HOCHOCTY Mopoa.

B TekcToBOWM Y4acTy NpPUBOAAT:

KpaTKkoe onucaHve MeToANMKW paboT, CBA3aHHLIX ¢ W3y4YeHWeM raso-
HOCHOCTW T1I0pOf, C© yKaszaHueM BWUAOB W 06bLEeMOB BbINOMHEHHbIX uUCChe-
AOBaHWN;

0630p nuTepaTypHbiX W (OHAOBBLIX MarepranoB, XapaKTepusylowmx
HeddTer 330HOCHOCTb  YTrNEHOCHLIX OTNOXEHWH, MNMOKPbLIBAIOWNX U MOACTH-
NawowmnX UX TONLL OCaAOYHBIX MOPOA;

CBEEHMA O 33(PVKCUPOBAHHLIX Ha AAHHOK CTaAuKM ra3oNPOABNEHUAX B CK-
BaXKMHaX, UCKYCCTBEHHbIX U eCTECTBEHHbIX OBHaXKEeHUAX;

CBEAEHUA O Ta30BbIALN eHUAX 13 NOPOA Ha BAMKANLLMX YIONbHBIX LWaXTax,
HaxXOAALMXCA B aHANOTUYHBLIX TEeosIorMYeckuX yCnoBuax;

nepeveHb OTNOXKEHUR, CNOCOBHBLIX CNYXUTL KonnekTopamu cBoBoAHOro
u copbMpPoBaHHOro rasa;

ZaHHbie O razsoHOCHOCTU NOPOA, YCTaHOBNEHHbIe NO Pe3ynLTaTam rasoBo-
ro KapoTaka, ecl/in TaKOBON NPOBOAUNCA MO NePCleK TUBHBIM Fa30BbIM CTPY K-
Typam,

Ha ocHoBaHWM pe3ynbTaTOB aHanNW3a NoflyveHHbIX CBeACHUIA, YYETa CyLIecT-
BEHHLIX CTPYKTYPHbLIX, SIUTONOrUYECKNX, TUAPOreonorvYecKux u Apyrux
NPeanoCbIIOK K HaKOMAEHWI0 U COXPaHeHWO0 NPUPOAHLIX FasoB B TeKcTe
A3OT NPeABapUTENbHYID OLESHKY Tra3oHOCHOCTU fopof, u3naraloT obuime
NpeacTaBAeHNA O BO3MOXXHOCTU CYLUECTBOBAHWA MNW OTCYTCTBUA NOBYLUEK
CBOBOAHCTO a33a U NPUYPOYEHHLIX K HUM Fa3oBbiX 3anexen, 0 Hanuuuu,
MeCTOMONOXEeHNHU, pa3mMepax aHTUKNAUHANbHLIX NOAHATWIA, CBOAOB WU T.Nn.,
Pa3NuMYHbLIX TUROB CTPYKTYPHBIX W HECTPYKTYPHbLIX NOBYLIEK, NpUBOAAT
PEKOMEHAAUMM O HanpasBNeHun AanbHeMWUX WCCIeAOBaHW NO U3YYEHWIo
ra3oHOCHOCTW MOPOA Ha MeCcTopoXKAeHun (yvacTike) .

B Bune Tabnuu, " NpUBOAAT cneayiowwme RaHHbie;

* TaBnuyHbie NPUNOXKEHWA COCTABNAIOTCA B COOTBETCTBMM C (HOPMamK, PEKOMEH-
ayemsimy g “Wuctpykunn” [17].
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cBeaeHUA o (aKTUYECKO ra3006UNbLHOCTU BbIPaBOTOK, MPOMAEHHbLIX
no nopoaaM Ha Onusnexawmx wWaxTtax, paboTalowWwmMX B aHaNOrMYHLIX re-
0NOTUYECKNX YCNOBUAX;

pe3ynbTaTbhl M3y4YeHMA KOJMNEKTOPCKUX CBOMCTB NOPOA, COAEpPXKaHuA
B HUX OPraHU4eCKoro BellecTsa;

pe3ynbTaTbl OUEHKW ra30HOCHOCTM MOPOA MO [BaHHLIM [a3oBOro Ka-
poTaxa;

pe3ynbTaThl XUMMUYECKOro aHanu3a npob rasa, oToBpaHHbIX B npouec-
ce NOUCKOBO-0LEHOYHbIX PaboT.

CneuvancHbie rpadmyeckue matepuanst AOMKHb! BbiTh NPEACTABABHbI
fnarpammamu TMC u rasosBoro Kapovaxa € WX UHTenpeTauueilt — Bblgene-
HMEM BO3MOXHO ra3oHOCHbIX U BOAOHOCHBLIX 06bekToB. Kpome Toro, Ha reo-
NOrvYecKUX KapTax ¥ pa3pesaxX, COCTaBNAEMbIX MO MaTepuanam NOUCKOBO-
OUEHOYHLIX PaboT, NOKasbIBAOT 30HLI MPEANONaraeMoro pasBUTUA [aszo-
8bIX NOBYLLIEK CTPYKTYPHOro Tuna, 06ycnoBreHHbIX TeKTOHUYeCKUMU haKTo-
pamu, N HeCTPYKTYPHBIX NOBYLWIEK,  CBA3aHHbIX C ONaronpuATHbIM COYeTa-
HUEM NUTONOrO-CTPaTUrpatuiecKnx ©u TUAPOreonoruvecknx akTopos,
0603Ha4aloT Mecta oT6opa NpPo6 nopos W rasa, MPOBEAEHUA ra3oBoOro Kapo-
Ta)ka, OCHOBHbIE Pe3ynbTaTh! NaGopPaTOPHOro WU3YYEHUA RNOPOAHLIX U Faso-
BbiX 1npob.

[lpu cocTasneHuu oTyera O pe3ynbTaTax NPeABapUTENbHO pa3sefku B
TeKcToBOW uacTy pasgena ‘'[a3oHOCHOCTD” WA BbiAeneHHOro B HeM noa-
paspena:

U3naralnT MeToAMKY paboT Mo U3Y4YeHWI0 rasoHOCHOCTM Mopoa C yKa-
3aHWeM WX BUAOB W OBBHEMOB NPUMEHMUTENbHO K U3Y4EHUI0 pas3HbiX (hopMm
HaX0XXAEHUA NPUPOAHLIX Fa3os;

AaloT 0630p BCEX MMEIOIMXCA MaTepuanos O HedTerasoHOCHOCTW yr-
NEHOCHON TOMALM, NOKPbIBAIOWMX U MOACTUNAIOLNX €€ OTNOXKEHUN;

NPVBOAAT AaHHblE O rasooBUNLHOCTU FOPHBIX BbLIPABOTOK, NPOWAEHHBIX
No NMOpPoAaM Ha AeNCTBYIOLMX LIAXTaX, PacnoNnoXeHHLIX B paioHe NpoBeae-
HWA reonoropasseoYHbiXx PaboT N HaxXOAALUMXCA B aHANOrUUHLIX Teonoru-
YECKUX YCAOBUAX, CPEAHWUX W MAKCUManbHbIX 3HaYEHMAX Fa3oobunbLHOCTH
BbIPaBOTOK B 3aBUCHMOCTW OT NIWTONOrMMECKOWN NPUHAANEKHOCTN BCKPbIBae-
MbIX UMW ropos v rnyBuHbl BeAeHUA TOpHbIX pPaboT, cBeAeHMA O XapaKTepe
n macwTabax cydnApHbIX BbIAGNEHWN ra3a 3 NOpPoA;

NPUBOAAT faHHbie O BHE3aMHbIX BbIBpOCAaX MOPOA W rasa B Tex >Ke Bbipa-
BoTkax;

AA0T XapaKTePUCTUKY KONNEKTOPCKUX CBOUCTB BCEX JINTOJIOTUYECKUX
pasHocTel nopoa;

ONUCHLIBAKOT KONNEKTOPbI, WX CBOWMCTBA, CTENeHb a3o- ¥ BOAOHACHILLEH-
HOCTW W U3MeHeHU No NNowasKu 1 8 paspese;

XapaKTepuayioT MOKPbLILKYW, UX MOLWHOCTU N nuTonorndyeckue ocoben-
HOCTU;

IPUBOAAT CBEAEHWA O HAaCbIWEHHOCTH NOPOA YFAUCTLIM BEUleCTBOM,
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MafiOMOLWHbLIMY NNIaCTaMKU K NPONACTKaMK MAKW MX CYMMapHOW MOLLHOCTH;
CBEAlEHUA O Fa30HOCHOCTM OCHOBHLIX AIMTONOTrMYECKUX pas3HoOCTel nopoa
no pesynbTaTam onNpo6oBaHWA KepHorazoHabopHuKamn, WUCCnenoBaHWi
Fa30BbIM KapoOTaXeM M NnacToucnbiTaTenAMu;

AT MaTtepuaNnbl O rasoHOCHOCTU MaROMOLWHBLIX YronbHbIX MIAacToB W
NPoONNacTKoB;

XapaKTepusytoT nnacTosbie BaB/EHUA ¥ APYrue napameTpbl nNo pesyns-
TaTam NpumMeHeHUA rnnacroucnbiTaTenen;

OMMCLIBAIOT JaHHbIE O TMAPOreoNOrUMeCKNX W raso-TMAPOreonoruyec-
K#NX 0COGEHHOCTAX y4acTKa;

NPMBOAAT CBEAEHWA O KOMMOHEHTHOM COCTaBe MPUPOAHLIX ras3oB 1
thopMe MX HAXOXKAEHUR; CBEAEGHWA O HanNUYMM UNKU BO3MOXXHOCTU CYLLECT-
BOBaHWA B yrnesMelalowmx nopoaax NoBYWeK Fasa ¢ NPUypPodYeHHbIMU K
HUM ra30BbIMW 33N1eKaMi;

npuBOAAT AaHHble 00 OCHOBHLIX 33aKOHOMEPHOCTAX W3MEHEeHWA ra30-
HOCHOCTX MOPOA MO fANOUAAN PA3BEAbIBAEMOro y4acTKa U B BepTUKans-
HOM paspese pasgenbHo no GopmamM HaxoXAeHWUA rasa;

AaoT o6y OUEHKY KauecTBa W AOCTOBEPHOCTM pe3yabTatos paboT
110 U3Yy4eHNto FasoOHOCHOCTY NOpPoA;

NPUMBOAAT PEKOMEHAAUWU M0 COAEPKAHMIO AanbHEeNWUX MWCCnefosa-
HUI N0 U3YYeHUIO Fa30HOCHOCTHM MIOPOA Ha CTaAUU AETANLHOW pa3BeaKy.

B npunaraembix K pasaeny (noapaspeny) TaGnuuHbix marvepuanax oTpa-
XaloT pesynbTaThl: U3Y4YEHWA KOMNEKTOPCKUX CBOWCTB NOPOA U coaepKa-
HUA B HWUX PacCeAHHOrO OPraHMYecKOro BeLeCTBa; WM3Y4EeHWA rasoHOCHOCTHU
nopoa KepHorasoHabopHukamu, rasoBbiM KapoTakem, NNacToucnbiTaTenA-
mu, merogamun FTMC; namepedna nnacToBbIX AaBAeHWW rasa B ra3oHOCHbLIX
FOPU3OHTAX [ra30BbiX 3aeXXel, NNaCTOBOro AABMEHUA BOAbI U AABNEHWA Ha-
CbilEHUA B BOAOHOCHBLIX FOPU3OHTAX; W3YYEHUA ra30HACLILWEHHOCTM noA-
3eMHbIX BOJA; W3YYEHUA XMMWUUYECKOro COCTaBa CoAepKalmxca B NOpoAax
NPUPOAHBIX rasos.

O6nasaTensHbiMK  TpadyecKnmMu NpUNoXeHnAMn K pasgeny (noapas-
aeny) ABNAIOTCA: TFeoNOrvYecKUe paspesbi rasoBbiX MeCTopoXaeHuin (cm,
pasgen 5 v puc. 3) ;

CTPYKTYypHbI€ KapTbl C BbIAEAEHWEM Ha HUX aHTUKNUHANbLHBLIX 30H (CM.
puc. 4), 6RarofpUATCTBYIOWMX CKOMMEHUI0 CBOBOAHLIX rasoB; KoNuK
untepnpetTuposaHHeix auvarpamm UC, Bkniouas 3amepb! AaBneHnA 6ypoBo-
ro pacTBopa rNy6UHHBIMU MaHOMETPamWu, ANA WHTePBanoB paspesa, npea-
CTaBNEHHbIX KONNEKTOPamMu C MOKPbILLKaMu, MNu UHTepBanoB npeanonara-
€MOro HacbileHNA KONNEKTOPOB ra3oM WM BOAOW; rpathuKu U3MeHeHuA
ra3soHOCHOCTY MOPOA C FAYOMHOM paspenbHo ANA KaXAoh M3 dopm Haxox-
aeHuna rasa (cM. puc. B); KpuBble NPUTOKa W BOCCTaHOBNEHWA AABREHWIA,
3annucaHHble B NPOUECCE UCMbITaHWA NNacTos.

Kpome TOro, Ha reofiornM4ecKux iapTax W nnaHax, COCTaB/AEMbIX MO
pesynbTaTam MpeABapuTenbHON PasBesKW, A0MKHbE ObiTb OTMeEYeHb! CKBa-
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XXUHbI U Apyrue BbIPaboTKU, MO KOTOPbLIM NPOBOAUAUCH UCCNEROBaHUA,
CBA3aHHbLIE C W3YYE€HWeM Ta30HOCHOCTW MOPOA, N0 BO3MOXXHOCTU YKa3aHbl
3HaYeHWA MOJNIYYEHHBIX NPW 3TOM MapaMeTPOB [a30HOCHOCTY, KOSEeKTop-
CKUX CBOWCTB MOPOA, COAEPKAHMA B HWUX PAaCCEAHHOro OPraHMMEecKoro Be-
LecTsa, KOMMNOHEHTHOrO COCTaBa ra3a u T.n. [1pu Hannuum GRaronNpUATHLIX
NPeAnocLINOK K 00pasoBaHuio NOBYWEK HECTPYKTYpHOro TWMa MecTa ux
BO3MOXXHON JOKanu3auMyW MNOKasbiBalOT HAa eofioro-rasoBblX paspezax M
CTPYKTYpHbIX KapTax. B oTuere 0 pesynbTarax peranbHol passBeaKy yronb-
HOrO MecTOpOXKAeHUA (y4acTKa) TeKCTOBaA vacTb nojpaspaena, NoOCBALUEH-
HOF O Fa3s0HOCHOCTH NOPOA, AOJHKHA COAEPKATb:

noApobHYI0 XapaKTepucTUKyY MeToaMKu n o6bemos paboT no usyve-
HUIO 'a30HOCHOCTU, OBYCMNOBREHHOM KaXAoW U3 (opM HAXOXAEHWA rasos;

aHanUTU4ecKuii 0630p BCEX U3BECTHLIX MaTepuanos o HedTerasoHOCHOC-
TW UCCNENOBAHHONA TePPUTOPUKN U Pe3yNbTaToB PaboT Mo U3YYEHWUIo ra3oHoC-
HOCTW YraeBmelLaiowmx Mopoa Ha 6Gonee paHHUX CTaAMAX MOUCKOB W pas-
BEAKU MECTOPOXAEHUA;

CBe/leHUA O ra3006UNbHOCTH MOA3EMHbBLIX BbLIPABGOTOK, MPOALEHHbIX
Nno PasnuUyYHbIM NIUTONOrMYECKUM Pas3HOCTAM NOPOA Ha AeNCTBYIOWMX laX-
Tax, paboTalowmx B nNpeaenax passeflyeMOro yvyactKa Unu Ha TeppuTopun
paiioHa B aHanOrUYHbIX reofOrMYeCKUX YCMOBMAX; AaHHble O 3aKOHOMEp-
HOCTAX ra30o00UNbHOCTU BbLIPABOTOK C rAyBuMHONW B 3aBMCUMOCTU OT U3Me-
HEHUR CTPYKTYPHO-TEKTOHUYECKUX, FUAPOFEoNOrMYecKuXx U Apyrux yc-

NnoBWiA;
AaHHbIE O NOKanusauum, xapakTepe ¥ macwTabax rasoBblAeneHyA U3 fno-

POA Ha AedcTBYIOWMX LwaxTax B chopme cydnAapoB, 0 BHE3anHbIX BblGpocax
Nopog W rasa;

CBeAeHUA O HeldTeraszonpoABeHNAX, 3aMKCUPOBaHHbIX Npyu GypeHun U
0npo60BaHUN CKBaXWH, a TakK)Ke B UCKYCCTBEHHbIX Y eCTECTBEHHBIX OBGHaXe-
HUAX;

CBEAGHUA O KONNEKTOPCKUX U COPOUMOHHBIX CBOMCTBaX, BKAIOMAA CTe-
NeHb PacKpbITOCTY TPEWMH BbIAEGNAEMbIX Ha MECTOPOXAEHWU AUTONOrU-
YEeCKUX pasHOCTENR MOPOA, O COAEPKaHUU B HUX PAaCCEAHHOrO OPIraHUYMEcKOro
BeulecTBa, 3aKOHOMEPHOCTAX NPOCTPAHCTBEHHON U3MEHYMBOCTU KONNEKTOp-
CKUX COpOLMOHHLIX CBOWCTB U coaepxanum POB B 3aBUCUMOCTU OT rNy6uHBI
W APYrUxX NPUPOAHLIX hakTopos,;

A3HHbIE O HanuMunMM, NOKanu3auuu, NPOCTPAHCTBEHHLIX B3aUMOOTHOWIE-
HUAX KONNeKTopoB cBOGOAHOro rasa v nKMAoYNopos;

CBElEHNA O 3HaYeHMAX rasOHOCHOCTU BbIBENAEMbIX B pa3pese NUToso-
FMYMECKUX pa3HOCTel MOPOA, YCTaHOBAEHHLIX N0 AaHHbLIM oNpo6oBaHuA
KepHOorazoHabopHUKaMKU W NNacToMcnbITaTeNAMKU, NO pe3ynbTaTaM ra3osBoro
KapoTaxa W MOA3EMHbIX a30BbIX CbEMOK Ha LUaxTax, O 3aKOHOMEPHOCTAX
U3MEHEHUA ra3OHOCHOCTU nopoa (pas3aensHo no OPMaM HaxoXAEeHWUA rasa)
B 3aBMCUMOCTU OT FyBuHbLI UX 3aNneraHnA, HasMYMA WM XapakTepa NaMKaTvs-
HbIX U AU3BLIOHKTUBHBIX CTPYKTYP, TPEWMHOBATOCTU, MMAPOT0IOrUYeCKuX
YCROBWIA U APYTUX NPUPOAHBIX (haKTOPOB;
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CBEeHMA O Fa30HOCHOCTM ManoOMOLUHbIX YrofibHbIX MNJIaCTOB M fpPO-
M1acTKoB;

A3HHbIE O KOMMOHEHTHOM COCTaBe WU3BNIEYEHHbIX W3 MOPOA NPUPOAHLIX
rasos;

cBefleHWA O Hanuuum, reonornveckoit obycnosneHHocTH, dopme, pasme-
pax n nokanulauuu 3anexeit (MmMkposanexeit) ceoboaHoro rasa B yrne-
HOCHOIH TOJNWE U NOKPBLIBAIWMX ee OTNOXKEHUAX, O XapaKrtepe rasoHachbl-
WeHnA, eMKOCTHbIX U (PMABTPAUUOHHLIX CBOWCTBAX MNOPOA, BMEULaIoWmMX
3anexb, ofbeme rasa, COCpPeA0OTOUEHHOTO B KaXKAOW U3 HUX;

AaHHbIE O MNacTOBbIX AABAEHWUAX, 3aMEPEHHbIX B Pa3NiuYHbIX Y4acTAX
YrNeHOCHOW TonWM M B OCOREHHOCTU B Fa3oBbiX 3anexax, 0 3aKOHOMEp-
HOCTAX W3MEHEHWA [aBNeHWA B 3aBUCUMOCTWU OT pasnuuHbiX I eonoruyec-
Kux (haKkTopoB;

CBEAEGHMA O rUAPOreonornyeckux ocoBeHHOCTAX y4acTKa, O Ta3oHachi-
LEHHOCTN MOA3EMHBLIX BOA, KOMWYECTBE W KOMNOHEHTHOM COCTase pacT-
BOPEHHbIX B HAX Fa3os.;

AaHHble O KOnu4yecTse COPBMPOBAHHOTO ra3a B YMMEHOCHLIX OTNOXe-
HUAX;

pekomeHaauMu no uenecoobpasHocT U cnocobax MNONyTHOro MCMOAbL-
30BaHWUA NPUPOAHOTO Fasa;

XapaKTepucTMKa KayecTsBa, MONHOTLI U AOCTOBEPHOCTU pe3ynbTatoB
paboT MO U3Yy4eHUIO Fa30HOCHOCTY MOPOA.

Mpu pacxoxaeHnn (Gonee vem Ha 30 %) AaHHbIX, NOMYYEHHbIX NPU
M3yYeHWW ra3oOHOCHOCTW flOpoj  KepHOorasoHaGopHUKamMKU, NNAcTOMCHbi-
TaTeNnAMN, rasoBbIM KapoTaXem W Npu COPBUUOHHLIX WUCCAEAOBAHWAX, CRe-
AYeT NPUHMMAaTL B KavyecTBe Haubornee AOCTOBEPHbIX CREAYIOLINE 3HAYEHUA:
M0 YrAUCTLIM HETPELWVHOBATLIM NOPOAaM, apruiaMTaM, anesponuTaM u cna-
60MoOpUCTLIM MecyaHnKam — AaHHbIE rasoHOCHOCTU NO KepHOrasoHaBopHuW-
Kam; o Menko3epHUCTbIM HeTpeuwmrMHOBaTbiM CnaboyrnncTeiM UnKu Heyraume-
TbIM fIOPOAAM — AAHHbIE Fa30HOCHOCTW MO ra3oBOMY KapoTaXy; Mo NPOHU-
4aeMbIiM NOPUCTBIM U CAABOTPEMHOBATLIM MOPOAAM — AaHHbIE M0 fINacTo-
ucneiTatenam. Mpu pacxoxaeHWn AaHHbIX MO Fa30HOCHOCTU NOPOA Ha Benwu-
yuHy meHee 30 % cneayet npuHUMaTL cpeaHeapudmeTUYecKue 3HaYeHuA,

B Tabnuuax, npunaraembiX K NOAPasAeNy, OTPAKaOT Te XKe CBeAeHUA,
YTC W Ha CTaAvun NpeaBapuTENbHOR PasBeAKU, YTOYHEHHbIE C Y4eTOM BHOBb
nosyveHHbiX AaHHbIX, @ TaKXKe AaHHble O KONMWYECTBE NPUPOAHbLIX rasos, co-
AepXKalmXCA Ha pa3BeAaHHOM y4acTKe,

paduveckue AOKYMEHTbI, OTPaXKatoWMe pe3ynbTaTbh! U3yHeHUA asoHOC-
HOCTU MOPOA Ha CTaauu AeTanbHOW pasBeAKy, — Te XKe, Y4T0 yKasaHbl ANA CTa-
AVW TPEABapUTENbLHON PasBeAKn, C COOTBETCTBYIOWWMM NOBbILLEHUEM UX
rnonHoTLI Y AOCTOBEPHOCTU 3a cYeT NOMYYeHNA ¥ NCROJIb30BaHWA HOBOro dak-
™MyYeckoro marepuana. Kpome Toro, AOMNKHBI NPUKNaAbLIBATLCA NlaHbl UK
(hparMeHTbl NAGHOB ropHbiX PaboT MO AEACTBYIOWMM WaxXTam C yKasaHuem
Ha HUX MECT, Fae Habnloaanvce CydnApHbIe BbiAeNeHnA rasa us nNopog, BHe-
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3anHble BbIGPOCH! NMOPOA U rasa, a TaKxKe AETanu3npoBaHHbLIE FeoNnorniecKue
paspesbl, OTpaKalOWMe CTPOEHME Ta3oBbiX 3anexen, U rpaguky pesynsta-
TOB POXUMHBLIX HaBRIOAEHWA, BbINONHEHHLIX B CBA3W C W3YyYeHUEM 3TUX
3anexen.

l"pu 3HaAUNTEeNbHOM BIIMAHUU Ha Fa3OHOCHOCTL NOPOA MUAPOreonoruyec-
KWUX haKTOpOB MOFryT COCTaBNATLCH CreuManbHbie TUAPOreonornieckue Kap-
Thl MO OTAENbHBIM BOAOHOCHLIM KOMIUIeKcam C BbiaeneHuem o6nactel ux
fUTaHWA U Pasrpy3ku, o6o3HaYeHUeM BenuunHLl Hanopos, YnpyrocTu pact-
BOPEHHbIX Fa308 U MECT UX BO3MOXXHOI O CKOTNERNA,

7. OPTAHU3AUUA PABOT NMO WU3YYEHWUI FA3OHOCHOCTW NOPOA

Bo Bcex reonoropassefouHblX OPraHn3aumMAx, fpUHagNeXkalumx K cucte-
mam Muuuctepcrea reosioruu CCCP v MuHucTepcTBa YrosibHOU MPOMbiLL-
nedHocTh CCCP ¥ npousBOAAWMX Pa3BeAKY YrofibHbIX MECTOPOXAEHUH,
PEKOMEHAYeTCA CO3AaBaTh CREAyIOUME Ceuvanv3upoBaHHbie noapasaene-
HWA, 3aHUMAIOLLUECA M3Y4EHNEM ra30HOCHOCTHU YrofibHbIX NAacTo8 U BMeLla-
owmx nopoa; 1) TemaTuuecKylo rasoByi0 MapTUio, BKIOYAOWYHO Fpynny
M0 WCMLITAHWIO NNAacTOB NAKepHbIMM YCTPOWCTBaAMW ¥ TPYNNY Fasosoro
onpo6oBaHMA; 2) rasokapoTaKHbie OTpAAbL;, 3) rasosyl naBopaTopuio.

TemaTuvecKue rasoBbie NapTUX OPraHU3YIOT B NPOM3BOACTBEHHLIX I'eo-
noruyecknx o6beAUHEHWAX, NPOU3BOAALLUMUX Pa3BEAKY YrofibHbIX MECTOPOXK-
AeHui ABymA 1 Gonee akcneauunAmn. Ha napTuio Bo3narawT nnaHuposaHve
1 NpoeKTUpoBaHue paboT no U3y4eHUIo rasoHOCHOCTM BO BCEX NPeAnpuATUAX
o6beanHeHMA, COCTaBneHWe pas3faenos M0 FasoHOCHOCTM B FeONOrMYecKux
OTHeTaX WU MEeTOAUYECKOE PYKOBOACTBO NO COCTaBieHUIO 3TUX PasAenos,
npoBefeHve TeMaTUYECKWUX WCCNeAOBaHUN, HaNPaBfIeHHbIX Ha COBEPLUEHCT-
BOBaHWE METOAUKMU U nosbilleHne 3thheKTUBHOCTU PaboT NO U3y4eHuio raso-
HOCHOCTW YronbHbIX 6acceAHOB ¥ MECTOPOXAEHWA C y4yeToM Creuupukin
reosIOFM4ecKMX YCAOBUIA YINEHOCHbIX PaioHOB,

Wrar napTum® npeacTaBned HauanbHMKOM NapTUKM, CTaplUMM reonorom,
UHXXEHEePOM-I e0NOroM, UHXKEHEPOM-T e0(hU3NKOM.

Fpynna no W“CNbITaHWIO NAAaCTOB HaXOAMTCA B HENOCPEACTBEHHOM NOAYK-
HeHUW TemMaTUYecKoit rasosoi naptTuv. OHa OCHaLleHa NNacTOUCHLITATeNRMI
# camMoxopfHoW nonesoit nabopatopueit ANA UX NOAFOTOBKK K pabBoTe. pyn-
na BbINONHAET BCE BUALI PaboT, CBA3aHHbIE C U3YyYeHUeM ra3oHOCHOCTH Nnac-
ToucnbitatenAamu. COCTOUT OHa U3 PYKOBOAWTENA ~ CTapLUerc WuHxeHepa,
reonora, onepaTopa, wodepa.

* Cocras CTPYKTYPHBIX NOAPA3AENeHNiA ROMKEH YTONHATLCA C y4yeroM ycnosuit
BeaeHunA pabor.
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Fpynna rasoBoro onpo6oBaHWUA, TakXe MOAYUHAIOLWAACA TeMaTuiecKomn
ra3oBoOi NapTUX, AOMKHA UMETb B KaXKAO0W IKCNeauLnn nHXKeHepa no rasoso-
My onpo6oBaHuio u TexHuka-BypoBuka (rasoorbopumka). B obazanHocTu
UHXXeHepa BXOAWT opraHu3auuva onpoboBaHuA, c6op cBeAeHW O ra3oobunb-
HOCTU AENCTBYIOWMX LUAXT, onepaTMBHaA KamepanbHaA o6paboTka AaHHbIX
onpo6oBaHNUA U UCNbLITAHWIA,

TexHuk-6ypoBuk (razoorTboplinmk) o6A3aH cneanTb 3a NOATOTOBKOM
o6opynoBaHMA B MAacTepPCKOW 2KCNeauUMM K onpoBoBaHWIo, NUYHO npu-
CYTCTBOBaTL npu oTbope npo6 KepHorasoHaBopHUKaMK, OpPraHW30BbIBaTL
CBOEBPEMEHHYI0 AOCTaBKy npob B nabGopartoputo. Mpu oT6ope KepHoraso-
HaBopHuKaMu cebie 15 Npo6 B MeCAL, YMCNo TeXHUKOB-6ypoBuKoB (raso-
oTBOPLWNKOB) MOXET 6bITb YBENUMEHO.

Bce razoxkapoTakHble UCCIeA0BaHWA MO HaMe4yeHHbIM K U3y4eHUWI0 CKBa-
KUHAM NPOBOAAT ra3oKapoTaXHbIM OTPAAOM, MOAYMHEHHBLIM FeoPU3nIecKon
akcneanumnn. OTpAA BOJKEH UMETb Fa3oKapoTaXKHyto cTaHumio Tuna AlMKC-4
unu AFKC-65. OtpAaa coctouT M3 HawanbHWKa OoTpAAa — reodusuka, onepa-
Topa, wodepa.

[asoBaA nabopaTopuA NOAYMHAEGTCA UEHTpanbHOW naBopatopuu reono-
ruyeckoro o6beauHeHUA U NPOBOAUT creaylouime BUabLI paboT:

TepMOBaKyyMHyi0 Aerasauutio npob, otobpaHHbIX B repmernyeckue cra-
KaHbl ¥ KepHOra3oHabopHYKamMu;

Aerasaumio nNpo6 XKUAKOCTY;

aHanua rasa;

onpeaeneHne NOPUCTOCTA N NPOHNLLAEMOCTYU NOPOA;

onvicakue, obpaboTKy KepHa M fnepeaady Npo6 Ha TexaHanus v Apyrue
BWAbI UCCREeAOBaHWUIA;

Ge3yaapHOe paspytueHne nopolHbiX 06pasyoB U MX NOCAEAYIOLLYIO Tep-
MOBAaKYYMHYIO ferasauuio;

onpeaeneHne CcoaePKaHWA oOpraHuyeckoro (yrnuctoro} BeluecTea,
COCTaBa W COAePXKaHUA NPUCYTCTBYIOWKUX B Nnopoaax 6utymos;

copbumoHHble nccnesosaHnAa nopod (oaHa ycraHoBKa Ha GacceitH wnum
Ha HECKOJIbKO MeCTOPOXKAEHWUI peruoHa) .

aGopatopus KOMMAEKTYETCA Aera3auMOHHON YCTAaHOBKOW, HECKOfb-
KuMu xpomartorpacdamu, oaHoin ycraHoBkoinn AKM-Kepu, npubopamn ana
onpeaeneHnuA KONNEeKTOPCKUX CBOMCTB U ApYruM o60pyAoBaHUeM,

Nabopatopua npeacrassieHa HaYaNbHUKOM — WUHXXEHEPOM-XUMUKOM, WUH-
eHepamu, nabopaHTamu.

MNpu HeobxoaumocTy B cOCTaBe TEMaTUYECKON Tra3pBOM NapTUM WK
NPOU3BOACTBEHHON YriepasBefoyHON OpraHu3auunm Co3faeTcR rpynna mo
NPOBeAEeHMIO Fa3oBbiX CbeMOK.



[TPUTIOXNEHUA

lTpunoxenue 1

YCTPOWNCTBO W CNOCOB MPUMEHEHUA TEPMETUYECKUX COCYAOB

FepMeruieckue cocyab) ARA 0T6Opa NOPOACra3osbix NPo6 NO CKBaXUHAM B Npouec-
Ce rasoBOro KapoTaxa ¥ B Nnog3emMHbIX FOpHbIX BuipaboTikax (Npu nposeaeHuy rasosbIX
CbLeMOK) noppasaenmtorTcA Ha 4 Tuna (puc. 7} : Cr-60, Cr-58-8 (ana ot6opa npob kep-
Ha); Clli-1 (ana ot6opa npo6 8 waxtax); CBP-1 (anA paspylwieHnA nOpOAHO-ra30BbIX
npo6).

Mpobbl B Frepmeruteck e cocyabl 0TBUPAIOT HEMEANEHHO NOCSIE U3BNEYEHUR KepHa
M3 KONOHKOBOW TpyObl, 63 ONMCAHUA U OYUCTKU ero OF NPOMbLIBOYHON XUAKOCTH.
Crakan 3arpykaot saxcumansHo Gonbwum obpaszuom nopoawst maccou 500—700 r.

B repmeruveckue cocyabl Tunos CI-60 u Cill-1 npo6el oT6upaoT cneayowmm obpa-
3om. B cocya 7 ¢ kpbitwkoit 3 n npoknaakoit 2 nomewaot obpaszeu. Ha natpybke
KpbIWKNA 3apaHee NepexkpbiBalT pe3nHoBYI0 TPYGKY 4, HaBUHYMBAIOT NPeAOXpPaHUTenNb-
HbIA Konnauok 5. OKOH4YaTenbHan repMeTUsaumA nNpobui B cocyae NPOV3IBOAUTCA NAOT-
HbIM HasUHUKBAHMEM KPLIWKK HaKUAHbIMU Knodamu (CT-60) wnu BBuHMUBaHUEM
suitoe (CIU-1).

AnA npeaoTBpawWeH A NONagaHvA BO3AyXa B CBOG0AHOE NPOCTPAHCT BO, HE 3aHATOE
NOpPoOAOHA, NPUMEHAIOTCA repMmeTudeckve cocyas! Tuna CIr-58-8. B 3anonHenHbit BOAONK
MeTannuieckunin cocys 7 nomewawnT cBexxeotobpaHHyw npoby kepHa, KOTOpylo repme-
TMMECK W 3aKPHIBAIOT KPLILIKOK 6 ¢ BBUHYEHHOR B Hee raiikolh 2, 3aumalonien peanHo-
BYI0 npoknaaxky 3. U3bBbiTouHaR BOAA NPy 3aBUHYMBAHAN KPbLILIKY HAKUAHLIMW KloYa-
MU BbixoauT 4epes M-obpasHoe oTeepcTue. B naboparopun aerasauua cocyna nNpouseo-
AWTCA € NOMOUbIO BEHTUNAR 8, B HanpaBnAIOWKWIA tITOK 7 KOTOPOIrO BCTaBAAEGTCA peaey
4 ana npopeskKu repmeTusnpyiowen peanHosoil npoknaaku 3. [locTOMHCTBO cocyaa —
NOBbLIWEHHAA [OCTOBEPHOCTL MONYYaEMbIX C €ro NOMOLWGIO AaHHBLIX O MPUPOAHOM
COOTHOLIEHUN Fa30BbIX KOMMOHEHTOB, HEAOCTAaTOK — HEOBXOAUMOCTL NPOACMKUTESb-
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HOI Aerasauny KepHa AO NONHOrO UCTIaPEHUA W NPeAOXpPaHeHus cocyaa ¢ npoabow oT 3a-
mep3aHua.,

AnA 13BneYeHn” OCTaTOMHOrO ra3a w3 3aMKHYTbIX NOP U TPEewnH OTAErasupoBaH-
Hble NPoBbi NepeKNapbIBaIOTCA W3 repMeTMMECKUX COCYAOB WMN KEPHONPUEMHUKOB
8 cocyabl Tuna CBP-1, Mpoby 8 cocyae repmernznpyoT KpbilKoi 6 ¢ 3aKpenneHHbIMy
Ha Hell Pe3UHOBLIM YEXNOM 5 € Pe3UHOROI NPOKNAAKON N BUHTaMK. 3arepMeTusnpoBaH-
Hble NPoBbI noasepraloT Ge3yfapHOMY PaspyLIeHNIO oA NPECCOM, KOTOPOe NpesoTepa-
waeT HoBooBpasoBaHWe rasos W AETasvMPYeTcA fyTeM HalrPeBaHWA W BaKYYMWPOBaHUA,
npobul rasa aHanusupyioT B naopatopun (cm. pasaen 4} .

KomnoHeHTHbI COCTag rasa U OCTATOYHY0 METaHOHOCHOCTb FIOPOA PaCCUUTHLIBAOT
B COOTBETCTBUM C NPABUNAMM, N3NOXKEHHbIMU B Npun. 10 K Unctpykumn [17].

lMpunoxwenue 2

TPEBOBAHUA K KOHCTPYKUMU TEPMETUMECKOIO
KEPHOIASOHABOPHUKA
AnA OTBOPA NMOPOAHO-rA30BbLIX NPOB

Fepmernueckuit KepHorasoxabopuuk (KIMH) ans ot6opa nopoaHo-razossix npob
AOMKeH oTeeYaTs KoMnnexcy TpeBoBaHuWi, NO3BOMARIDWNX NONY4aTh NPEACTaBUTENbHbIE
KepHOBblie NPo6LI ¢ COXPaHEHUeM NPUPOAHOIO COAEPKEHWA rasos B rnopoaax. [laHHblia
KOMRNEKC BKNOYaeT cneayiowme TpebosannA K KoHCTpyKumn KIMH u TexHonoruw
oT6opa.

1. OBecneuvBaTse NONHOE COXpPaHeHMe rasa, HaxoA4AWErocA B cBOBOAHOM COCTOA-
HUM B NOpax M TPeLLMHEx, a Takxe B COPOGUPOBaAHHOM COCTOAHMU B YFONbHOM nnacrte,
NPOMNacTKax U BMeEWanWuX nopoaax, 8 npouecce nepebypky; rapaHTupoBaTtbh repme-
TU4HOCTh NMPO6b! NPU NoALEME, TPAHCNOPTUPOBKE U Aerasayun.

2. PaboTaTh B Pa3sBeAOYHLIX CKBKMHAX anamMeTpom 76 u 92 MM c BbIXOA0M U NOr -
noweHueM NPOMbIBOYHON HUAKOCTU.

3. O6ecneunBaTh BLIXOA KepHa NO yrimo u nopoae He medee 80 %.

4. BypuTb 0 Yriio, NPOCAOAM U NOPOAE C CaMOHACTPOWMKOA Ha 3aboe.

5. B npubop He ROMKHLE NOrasaTh NPOMbLIBOYHAH XUAKOCTL U BbIASNRIOWMIACA U3
Hee ras.

6. KepH gomkeH nOAHUMATLCA CTONGMKOM, KPOME CaMbiX XPYMKUX pPasHoCTen
yrnei.

7. KepH pomxkeH 6bitb HanbonbluviM npu fasHOM auamerpe GypeHuAa u nNNOTHO
npuneratbh K NPUEMHOW KOpOHKe.

8. CkopocTb nepebypkn AoMmKHa GbiTb Haubonswel, HO He MeHee 10 cM/MuH Npu
nepeSypKe rno yrno u He meHee 5 cm/mul ~— no nopoae.

9. CKOpOCTb MPOMbLIBKM AOMKHa BbiTk MUHMManbLHO gonyctumoin (nopaaka 80
n/Mus) .

10. AnuHa KepHONPUeMHOW U Ta30c6OpHOI YacTel AOMKHA NerKo USMeHATLCA ny-
Tem 3ameHbl KepHONRPUEMHOI 1 rasoc6opHOi TPpy6.

11. HwkHAA vacTh npubopa € KepHOM AOMKHA TFepPMETUHIMPOBaTLCA Ha 3aboe;
repmeTusaumna rasocGoPHOR YaCTU MOXeT NPOU3BOAWTLCA HAa NOBEPXHOCTH, €CNN B KOH-
CTpyKuun npubopa npeayCcMOTpPeH BOAAHON 3aTBOP.

12. KepHonpreMHUK aomkeH 6blTb NOMHOCTLIO 3aNCAIHEH yrNeM Wi nNopoaoit, aAo-
NyCKaeTCA Hanuuue 3aAUTO rnepea CNYCKOM HUCTON BOAbI MNU PacTBOpPa NOBapPeHHOW
conu.

13. B npouecce GypeHur 1 NoAbLEMa Ta3, BLIAENAIOWNICA U3 KEPHA, A0MKEH Becnpe-
fIATCTBEHHO NPOXOAUTL B ra3oc6opHUK.
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14. 'epMeruiHOCTL NPUBOPaA AOMKHA HAA®KHO NPOBEPATLCA B NONEBLIX U nabopa-
TOPHBLIX YCNOBUAX.

16. Nasnexue rasa 8 npuBope AONKHO 3aMeEPATLCA nocfie oTéopa npobsl U npu
nocrynnexuun ee B naboparopuio,

16. B npubope He AONXHO BbiITh AeTaned U3 UBETHLIX METanNoB YU CNNAaBOB, pearu-
PYIOLLKX C Fa3samMm KM NPOMbIBOMHOK KUAKOCTHIO.

17. KepHorasoHaBopHUK aomxeH paBoTaTs BO BCeX CKBaXKMHax, rae NPOU3BOANTCH
nepebypka ABOWHBIMU KONOHKOBbIMK TpyBamu, 6e3 npoBeseHUA CRELManbHbIX Mepo-
npuaTkia (cMeHa pacTBOPA, YNCTKA CKBAXXUHbI Nepes nepebypKoi u T.4.) .

18. KepHonpuemHan 4acTs He SOMKHA npéablmaTh 1—-158m.

19. 3arepMeT3MpPOBaHHble NPOBLI AOMKHBI BbIAEPIKMBATH NEPEBO3KY B OTKPLITHIX
KY30Bax Mpy30BMKOB B YTOMIEHHbIX ALLUKAX.

20. CpabarbisaHue npubopa KOMKHE BbITL He MeHee 80 %.

Ans  nopoaHo-razosoro onpo6osaHWA MOryT MCHONL3OBAaThCR  IPUMEHAEMbIe
; HaCToAULee BPEMA MOAENM KepHOrazoHaboPHUKOB, OTBEHAKOWINE U3NMKEHHLIM Tpe-

OB3HUAM,

lMpunoxerue 3

BbIAENEHUE HEKOHAWUMOHHDLIX YIOfbHLIX NNACTOB
¥ CINOEB YIJIUCTHLIX NOPOA B PA3PE3AX CKBAXWH
Nno AAHHLIM KAPOTAXA

BONbWHUHCTBO HEKOHAUUMOHHLIX YIrONbHBIX RNACTOB OBLIYHO NPONYCKAKT fPKH
BypeHiun; YrofbHbie NPONMacTKMU KU CNOU YrNUCTbIX NOPOA NUilik OTMEHAT NpK onuca-
HUKM KepHa. BecneacTBue 3TOr0 reou3MYeCKue UCCNeAOBaHUA B CKBaXWHaxX — OCHOBHOMW
cnocob YCTaHOBMNEHUA UX MOLLHOCTHY, CTPOGHUA U NONOXKEHUR B paspese 8 CBA3N C U3y-
4YeHUEM ra3oHOCHOCTU YIrONbHbIX MECTOPOXABHIIA.

Yrauctble Nnopoabt 8 pa3pese BbIAENAIOT NYTEM CONOCTaBNEHUA AnarpamMm WHTEH-
CUBHOCTU PACCEAHHOIC FraMMa-u3NyveHWA U KaBepHOMeTpuM. Yrnu BCeX MapoK xapax-
TEPU3YIOTCA MaKCUMaNbHbIMYW 3HAYEHUAMW UHTEHCUBHOCTU PAcCeRHHOMO ramma-usnyve-
HuA. Ha yusacTKax ¢ He3HauuTenbHOW KaBepHO3HOCTbID TaKue aHOManuu OAHO3HAYHO
KnaccnpuumpyioTCA KaK YronbHbie rnacTel. [ANR yTOMHEHMA MOWHOCTU U CYPOEHUA
YrAUCTLIX NIOPOA AONONHUTENLHO UCnonbayioT 3amepbl KC, FK, BK.

WUHTepeanbl C yBENUYEHHBIM AWAMETPOM CKBaOXUHbI TaK e, KaKk 9 yraucTbie
nopoAbl, OTMEYalOT aHOMANMAMMK NOBLILIEHHON MHTEHCUMBHOCTW PACCEAHHOro ramma-
nanyueHun £yY. Mpu Hanminm 8 CKBaXKUHE KAaBEPH BbIAENEHWE YINWUCTLIX FOPOA 3aTpya-
Haerca. Kaxkaylo aHoManuio /7Y npOTUB KaBepHO3HOr0 y4acTKa AONOAHNTENbHO UCCNeAY -
10T ApYruMn reousnveck ummu metoaamu. Npn He3HAYMTENLHOW KaBEPHOIHOCTH Ha Y4acT-
Kax, e Yrnu MMeloT MoBbILIENHOe 3NeKTPUYECKOE CONPOoTUBREHUe, YTanCTEIe NOPOAb!
XapaKTepU3YIOTCA OBLILIEHHBIMK 3HAYEHNAMU  Ha anarpammax metoaoe KC ., KC.,
B K. NHTepsans! ¢ ray6oKoi KaBePHO3HOCTLIO HEOBX0ANMO MCCIIEAOBaTL KAPOTaKeM Bbi3-
BaHHOli nonapusaumm (BM) ¢ pasHoit cunoli nonapuayiowero Toka. Mpu yeenuyeHun
TOK3 NUTaHKUA YIAKCTLIE MOPOALI Ha AuarpaMmmax AVB,, BbIAEMNAKOT 110 YBEANMSHUIO aHo-
Manui,

YaenbHoe 3neKTPUYECKOE CONPOTUBNEHUE YFNUCTbIX MOPOA 3aBUCUT OT CTeneHu
yrnedmKaummn PacTUTENBHON OpraHnKun. neKTPUYeCcKoB conpoTnaneHve GypsiX yrieh
Mano OTNWYAETCA OT CONPOTMBIEHUA BMEL\AOUIUX NOPOA, N OHW HeAOCTaTOYHO 4eTKo
BbiaenAoTcR Ha kpuBbiXx KC, BK n TK. Conporusnenue kamexHbix yrnei mapok A, I,
XK, K, OC u T 3HaunTenbHO NPeBbilaeT CONPOTUBNEHNE BMELLaouMX NOpoA: Yriu oT-
NMMaloTCA BbICOKUMMU nokasaHuaMu KC u Huskumu 3naveHuAamu TK, Touwwme v nepexo-
ARAULME K aHTPauuTam yrnuv HesHauuTenbHO OTAWMAIOTCA OT BMellalowux nopoa, cnabo
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sbigennoTea Ha Kpusbix KC. AHTpauntst 06n1aaailoT HASKUM CONPOTUBNEHUEM, Ha Anar-
pammax KC oHu OTMEHAIOTCA YETKUM U MUHUMYMaMHU.

AnA yronbHbIX NAAaCTOB XapaKTePHO MOHMKEHHOE 3HaYeHUe UHTEHCUBHOCTYU ecTecT-
B8EHHOrO raMma-usnyvyeHund. HekoHAUUWMOHHbBIE MO 30MBHOCTW NAAcThl {BbICOKO30NbHBLIE
Yrv M YrAnCTble NOPOAbI) OTMEYalnTCA aHOMaNUAMU MeHbLUEH aMNAUTYAL!, YeM NRacTbl
KOHAWLMOHHOTO YA, APOMEXYTO4HBIE MEOKAY YrNAMU BMeWalowme nopoasl — 3Have-
HUuaAMu l'eOCbMSVNeCK ux napamerTpos. HEKOH}.IHUMOHHHG NO MOULHOCTHU YrofbHbie nnacTbl
BbIAGNAIOTCA aHOMANVAMMW MeHbiei MHTEHCMBHOCTU U NPOTAXKEHHOCTU. [inA BbingneHus
YFONbHbLIX NNAcTOB MOWHOCTLIO MeHee 20 — 25 cM HeOBXOAUMO NPOBOANTL NSMEPEHUA B
AeTanu3aumoHHOM MacuwiTabe ¢ 06A3aTeNsHbIM NpuBnevYeHUeM METOAOB C BbICOKOIA pa3-
pewaioweir cnocobHocTsio: MK-C, BTK, BK, pMNC, MCK.

C uenbio onpeaeneHns MOWHOCTH YronbHbIX NN3CTOB UCNIONbIYIOT reodusniecKue
n3aMepeHns B ReTanu3launoHHOM mMaclutabe. Ussecten paa cnocobos onpegeneHns Moul-
HOCTH [7, 8, 33] . HanBonee NpocToi U PacNPOCTPAHEHHLIN U3 HUX COCTOMT B TOM, YTO
rpanuubl nnacta onpeaenAloT Ha kpueoii KC_, no Touxam Hanbonbwero rpaaveHTa, a
MOWHOCTbL YrONGHOFO fINacTa OUEHNBAIOT K3K PazHOCTb MEKAY NPOEK UUAMU ITUX TOYeK
Ha BOCXOAALMX U HUCXOAARIUNX BETBAX KPUBLIX HA OCb riy6ux. Cnocob npumeHum AnA
NnacToB BLICOKOrO CONPOTUBNEHWA W NO3BONAET ONPEALNATh X MOWHOCTbL C TOYHOCTHIO
po 5cem.

UHTepBanbl, npeACTaBAeHHbie NOPOAAMU C NOBbILIEHHBIM COAEPKAHUEM PACCERHHO-
ro OpraHNYecKoro BELLeCTBa, XapaKTepHU3yIOTCA NOHMKEHHOR NNOTHOCTLIO. Ha KapoTax-
HbIX fuarpaMmax Takue WHTepBanbl BbLIAENAIOTCA NOBbIWEHHbIMKU 3HaveHunamn TK,
nossiweHHbiMy  (anA yrneih mapoxk A, T, X, K, OC, T) vunu noHmxexHsiMu (anR awt-
PaunToB) 3HAYEHVAMYU KAKYLLUXCR 3INEKTPUMECKUX conpotueneHuin. KonwdecTseHHan
OUEHKa COAEPXXaHUA PaCCEeAHHOrO OPraHUMECKOro BELLeCTBa MOXeT NPOU3BOAWUTLCA CO-
NocTaBNeHneM pe3ynbTaToe reogusnveckux namepeHuin metoaamu KC u I'r'K c gansb:-
Mu nabopaTopHbIX ONpeaenaHnii,

AnA oueHKY AOCTOBEPHOCTY WM TOMHOCTU Pe3ynbTaToOB NPUMEHEeHNA reodnsnyecKux
METOAOB MPOBOAUTCA CONOCTasnesne reohusnYeCKKX AaHHBIX C pesysibTaTaMy reonoru-
YECKOW AOKYMEHTaLWUW Mo KepHy OMOPHBIX CKBaXWH, MO rOpHbIM BbIPAaBOTKEM KU rpyH-
TOHOCHBIM nMpoBam. Beixoa KepHa npu 3ToM 4onxeH 6biTh He mexee 90 %,

Feodmnsnyeck e nsMepeHiAa NO3BONAIT BLIAGNATL B paspese CKBaKWHbLI nponnact-
KU YrAR U YTAUCTHIX NOPOA MOWHOCTBIO CBblue 2 — 4 cM. JonycTMana norpewHocTb
orpeaenexvn MowHocTyu nnactos yrna £ 5cm 8, 34] .

lMpunoxerue 4

BbIABNEHUE U OUEHKA KONNEKTOPOB CBOBOAHOINO IA3A
O PE3YNLTATAM BYPEHUA U ONPOGOBAHUA
PA3BEQOYHLIX CKBAKUH

C uenbio BbIABNEHUA U KONWMECTBEHHOMW OLUEHKW NOPOA-KONNEKTOPOB CBOBOAHOrO
rasa no AaHHbLIM Pa3BEAOYHOrO BypeHMA OCYLECTBARIOTCA KaK NnonyTHbie Habniogesun,
TaK ¥ CneumanbHbie Noneeblie U NaboOPaTOPHbLIe UCCNeROBAHUA.

BuiaBnenue nopop-kKonnekTopoB npu GypeHnH u aoKymMeHTaumMm cksawuH. B npo-
uecce pasBeAaovyHOro 6ypeHnA K ABHbLIM UNU NPEANONaraemMbiM KONNEKTopam rasa oTHO-
CATCA NOPOAbI, NPY BCKPbITUX KOTOPbLIX OTMEHalOTCR CReaylouImne NnpAMbIe NPU3HaKu no-
BbILUIEHHON M KOCTH 1 NPOHULLGEMOCTU:

BbIGPOCLI raza v rasoBOAAHBIX CMECEN U3 CTBOSIOB CKBAXKWUH

CaMOU3NUB NOA3EMHBLIX BOA UKW HOHTIHUPOBAHNE CKBAXWUH |

NOrAOLLEHWe NPOMbIBOYHON XK UAKOCTH

CYUWeCTBEHHOE U3MeHeHUe hU3UYECKKUX U XMMUHECKUX NapaMeTpos NPOMbIBOMHOMN
WUAKOCTU B pedynbTaTe ee CMeLeHA ¢ NOA3EMHbLIMY BOAGMN
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Hanu4ne ra3onpoAsneHnii NO AaHHLIM FrasoBoro KapoTaxa,;

pa3apobneHHoOCTL KepHa uan passuTue B8 HeM MHTEHCMBHOK ECTEeCTBEHHOW Tpeww-
HOBATOCTHU, HE CBA3aHHOMN C Npoueccom BypeHunn;

HanuYue BU3IYanbLHO PAa3NMMUMBIX NO KEPHY NOp ¥ KaBepH;

"nposanst’” 6ypoBOro UHCTPYMeEHTa.

B xomnnexce ¢ nepe4ucneHHbIMK NPAMbIM M NPU3HaKaMK KonnekTopa pukcupyloT-
CR U YYWTHLIBAIOTCA B KaYeCTBEe KOCBEHHbIX NPU3HAKOB NMOHWKEHHLIA BbIXOA KepHa, WH-
TEHCUBHOE OOpyuleHMe CTEHOK CKBAXKWH, '‘mMpuxsatel’’ GypoBOro MHCTPYMEHTa W aMo-
ManbHoe naMmeHeHvne CKOPOCTHU NPOXOAKHKM B npouecce 6ypeHuﬂ. Bce atu npu1aHaku B OC-
HOBHOM XapaKTepHbl ANA KOANEKTOPOB TPEUIMHHOr o, MOPOBO-TPELWUHHOIO UK CYLLeCT-
BEHHO KaBEepHOBOFO TUNOB, cnocobHbiX OKa3sbiBaTh Haubonee 3HaunTENbHOE BNUAHME HA
3ara3osaHHOCTh FOPHLIX BbIPaboTOoK. WX dukcaums 1 ucnonb3oBaHne OTHOCATCA K Ka-
4ECTBEHHbIM METOAAM BhIAENEHUR KONNEeKTOPOoBs.

HaprAy C Ka4eCTBEHHbLIMYW NPUMEHAIOTCA KONWYECTBEHHbIE METOAbI BbIABNEHUA U
OUEHKM NOPOA-KOANEKTOPOB, NO3BOAAIOWMNE NONYYNTL AOCTATOMHO HAAEXKHYI0 U OB bveK-
TUBHYIO uHGOPMauno, HeOOXOANMYIO ANA PELIeHUA 3aAa4, CBA3aHHbIX C U3yvYeHNeMm ra-
30HOCHOCTY YT OSlbHbIX MECTOPOXKACHUNA.

Boigenenme xonneKTopoB v iNIOUMAOYNOPOB NO pe3ynsTaTam onpeaeneHun Konnex-
TOPCKUX CBOKCTE nopopa. Mopoebie KOnNNeKTopbl, 06b14HO NPEACTaBNEeHHbIe NecYaHo-anes-
PUTOBLIMKM OTAOKEHUAMY Naneopex, AenbT ¥ aBaHAeNbT U XapaxKTepPU3YIOLMECA Pe3KUM
npeo6nanaHueM MeX3ePHOBON NYCTOTHOCTU, MOFYT He UMETb CTOMb e YeTKOro BHew-
HErO NPOARBREHUA, KaK CYLWIECTBEHHO TpewuHHbie. [103ToMy ux 06HapYKUBAIOT U OUEHU-
BalOT rnaBHbIM 06pa3zoM no pesynbTataM U3yYeHMA KONNEKTOPCKUX CBOMCTB no obpas-
uam nopoa. Konnexktopst 3T0r0 TUNa cpean ¢GNIOMAOYNOPOB MPKU U3Yy4eHUN Fa3OHOCHOC-
TV YFREBMEWaioummnX NOPOA YroNbHbIX MEeCTOPOXKACHWH MOXHO BbiAGAATL AULLL OPUeH-
TUPOBOYHO NO 3Ha%eHUAM 3dpeKTUBHON NOpPUCTOCTH, cocTasnAwwmum 6onee 0,558 %
AnA cpeaHeszepHUCTLIX, Gonee 2 — 8 % — ANA MeNKO3ePHUCTLIX necYaHnkos, 6onee 3,3—
10 % — ARAR KpynHo3epHUCTbIX U Gonee 3,6 — 12 % — anA MenKO3epPHUCTHLIX anesBponu-
TOB MpM APOHWLAEMOCTM NO razy Gonee 107 ° cm? [36] . 3™m kpuTepun aonxHb KoH-
KPETU3NPOBATLCA NPUMEHMTENbBHO K YCNOBUAM PasnnuHbix YronbHeix GacceitHos n Mec-
TOPOXKAEHUA NO Mepe HaKONNeHUA (HaKTUYECKUX ASHHLIX O XaPaKTepe U UHTEHCUBHOCTH
rasosbLiALNeHUA M3 YyrNesMewalwmx nopoa 8 ropHble BbipaBoTkM M conoctasneHun
3TWUX AAHHbLIX C MOKA3aTEeNAMN KONNEKTOPCKUX CBOWMCTB ra3oBLIAENAIOWMX NOPOA.

fMpy coueTaHun NOPOBOA NYCTOTHOCTM C PA3BUTOW B NOPOAaX KaBEPHO3ZHOCTLIO W
OTKPbITOW TPEUWMHOBATOCTLIO BbiAENeHWe W OUEHKA KOMMEKTOPOB Ha OCHOBE U3yHeHuA
AUWL KepHoBbIX 0BPa3LOB, KaxK NPaBUNO, OKa3bLIBAKTCA HenpeacTasuTensHsimu. Bonee
AOCTOBEpHbLIe Pe3ysbTaThl, XapaKTepuayiowme npuneranume K CKBaXXMHaM 4acT NOPOoA-
HbIX MacCUBOB, AaeT uUCNbITakne nnacTos ¢ npuMeHednem KUW-65 (cm, npun..7).

$riloupoynopamMu, OFpaHuY MBaAWNMK 1 Pa3aenAoWKUMU KONNEeKTOpkI rasa Ha yrons.-
HBIX MECTOPOMAGHUAX, MOTYT ABNATLCA FA3BHLIM O06PA30OM HeTPeUwHOBaTLIe [NTUHUCTEIe
NOPOAbLl C HUZKMM COABPKaHMeM 4acTwl anesponUTOBON M NCaMMUTOBOW (pakuui, a
Taroke 06Pa3oBaAHWA TUNA MUHOK TPEHWUA, Hanbonee YeTKO NPUYPOYEHHBLIX K NOBEPXHOC:
TAM cMecTuTeneit B3IGPOCOB M HaaBwuros, AAWKMW, MHOFONeTHemepanste Nopoabl. [nA
OPUEHTUPOBOYHOW OUBHKIK 3KPaHUPYIOUWEd PORM FNUHUCTBIX OTNOXEHWA O OTHOUIE-
HWIO K Fa3y MOFYT 6bITb UCNONBL30BaHbI AaHHbig, NpuBeaeHHbIe ke B Tabnuue.

Uensil0 MOJyYeHUR AONONHUTENbHBIX XaPakTEePUCTUK KOANEKTOPCKUX CBOWCTB
{rycroTbl, cTeneHu pacKpsITOCTH TPEWNH K 3HaYeHuit KoathduumeHTa TPELHHOIR NycTo-
THOCTKM B YCNROBMAX €CTECTBEHHOro 3aneranuwa nopop.) pPeKoOMEeHAYEeTCA NCNoMbL308aTb Me-
TOA TAaMNOHaXXHOW (huKcauun TpeuwiuH, onucaHHbld B npun. 12, a TakKe Apyrue cno-
CcO0bl M3Y4YeHUA TPeWUHHBIX 30H.

[nA BLIABAEGHNA ¥ OLEHKN NOPOA-KONNEKTOPOB NOMYTHO MCNOMbL3YIOT MaTepuans!
ruaporeonoruieckux paboT, BLINONHAEMBbIX B COOTBETCTBUU ¢ TpebosaHnaMy UHCTpy K-
UMK NO N3YHEHUIO U NPOrHO3UPOBAHUIC MTMAPOreoNorMYecK X YCROBUA YIrofbHLIX MeCTo-
pPoOXASHUA NP reonoropaseenovHsIx paborax [16] .
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OueHoYHanA WKana IKPaHUPYIOULeli CNOCOGNOCTM FAIMHUCTBIX NOPOA NO OCHOBHBIM thn3u-
Yeckum napamerpam [33, 36]

Mpynna chnouao-| MakcumanbHel i pas- MpouuyaemocTs, HaeneHne npopsiea
yrnopos Mep nop, MKM MKM rasa, MMNa

A 0,01-0,05 1070 . 10

B8 0,02—0,1 107°-1078 10-5,5

c 0,05-0,2 1078107 5,52

D 0,1-0,6 10"7107° 2-0,7

E 0,1-0,6 1076~ 1075 0,7-0,3

F 1 1075 0.3

KonnexTtopsl, BblABrEHHbIE N0 OTAENbHLIM CKBMKUHAM, NPOCNOKUBAIDTCH B npene-
nax oTAenbHbIX PA3BefovHLIX npoduner M OT npotuna K npodunio. Pesynbrats! uccne-
AOBaHUIA OTPAXKAIOTCA NPU COCTABNEHUWN Feonoro-rasoBbliX Pa3pes3ns, CTPYKTYPHLIX KapT
sanexen csoboaHOro rasa {cm, pasaen 5) v Apyrux rpaduteckux AokymeHtTos. Heo6xo-
AWMO YYUTbIBaTb NPUYPOUEHHOCTH NOPOA C NOBbIWEHHOW EMKOCTLIO Y NPOHULIAEMOCTbIO
K TeM UNY WHbIM CTPYKTYPHBLIM 3neMeHTaM, CMOAM UAK MPyNriam Cnoes, 30HaM pPas3pbis-
HbIX HapyLUEHUN, NPUOCEBLIM 4acTAM CKAAOK U T.n. [ANA KaXXAOro U3 BbiAGNEHHbIX U
NPOCNEXEHHLIX KONAEKTOPOB ONPEAEnAIOT CPeAHWe, SKCTpeMansHbie (MUHMManbHbIe U
MaKCuMarnbHbie) , MoAYnbHbie (HawbGonee pacrpocTpaHeHHbie) 3HavyedunA noKasavenei
KOANEKTOPCKUX CBOWCTB WM A3I0T XapaKTepUCTUKN NPOCTPaHCTBEHHON U3MEHYWBOCTY
3TUX NoKasaTenen 8 npeaenax Pa3BefyeMoro yHacTKa no NNowaau v Ha raybuny.

lMpunoxtenue §

BbIABREHWUE U OUEHKA KOJNNEKTOPOB
Mo AAHHBIM TEOPUIUMECKUX HUCCNEQOBAHWUA CKBAXUH

KonneKTopb! ¥ 30HLI CKOMeHUA cBo6GOAHOro rasa B pa3spesax yrnepasBegoYHbIX
CKBAXUH MOTYT BbIAENATLCA NO AaHHLIM CTaHAapTHOro nouckoeoro {1 : 200, 1 : 500)
Komnaekca reogusamMieckux mccnegosaHuin ckeaxud {TUC), swinonnAemoro Bso Bcex
ckBauHax (100 %) ¥ BKNIOYAIOIWErO M3MEPEHUA 3NEKTPUYECKUX CONPOTUBIIBHUI Fpa-
AneHT- h noTeHunanszongammu (KCeay, KCpa), ramma-kapotax ('K}, nnotHocTHOM ram-
ma-ramma-kapotax (FTKN), akyctwieckuii kaporawx (AK), kasepHomerpuio (Kas),
nHknunometpuio (MHK). B cneumanbHbiX CKBaXUHAX NO M3yvYeHUIO Ma30HOCHOCTU RO-
NONHUTENEHO B NOUCKOBBLIA KOMNAEKC HEOBXOAWMO BKAWOHATH METOAbI TePMOMETPpUM
(Tep) , 3anuch pnasneHnA GypPOBOFrO PacTBOPa CKBHKUHHLIM MAHOMETPOM U NOBTOPHLIE
V3MepeHUA No BCceMy pa3pesy cksaxuHbl npubopom BKP-3 B npouecce 6ypeHus.

B wHTepBanax ¢ NOBbIWEHHLIMW KOMNEKTOPCKUMN CBONCTBaM K, 30HaX npeanonara-
eMOoro cKonneuya CBOBOAHBIX razoe (skmouvan 10 M pa3pesa 8 nouBe U KPOBNE 3TUX
WHTEPBANOB, 30H) AOMKHL! BbINOMHATLCA AeTann3aunoHHbslie uccnegosauna (1 : 20 unu
1 : 50) npubopom BKP-3 (BK, 'K, TTKM) akycruseckum {AK) n HeUTPOHHbIM ramma-
kaporaxxem (HIK). Kpome Toro, BhIfOAHAIITCA NOBTOPHbIE U3MEPEHUA 3TUM AeTanusa-
UHOHHLIM KOMNMEKCOM TeX XKe MHTepPBanoB CKBaXWH 40 K NOCNE NX UCMbITaHWA,

OpHa 13 BaxkHbIX (PU3NYECKUX NMPEANOCLITOK ANA BbIAGNEHUA KONNEKTOPOB npwu
reousnyecKuX MUCCHEAOBEHUAX - U3MeHeHWe CBOWCTB reonorMMecKoil cpeabl B 30HE
NPOHUKHOBEHMA MPOMbIBOYHON XUAKOCTH, KOTOpOe GbisaeT HanbGonee 3HaYNTENbHLIM B
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MHTEPBanax, NPeACTaBneHHbIX NOPOoAaMM C NOBLILEHHOW NPOHUUaeMoCThio. Kpome To-
ro, NPy NPOHUKHOBEHUM NPOMBIBOYHOM XUAKOCTH B NMOPUCTble NOPOAbI Ha CTeHKax
CKBaXunHLI 06Pa3yercA rNUHNCTan KOpKa, U3MEHAIOILAA ee guamerTp. YCuNeHHoe npoHNuK-
HOBEHWE NPOMBIBOYHON XXUAKOCTU 1 NOA3EMHbIX BOS, Yepes NPoHWUaeMble NOPoAbI Npu-
BOAUT K 06pasoBaHMI0 eCTECTBEHHLIX INEKTPpUMecK ux notenumnanos (MNC). CywecreeHHo
NECYaHUCTbIe NOPOAbI, KOTOPbLIe MOFYT BGbiTb NOPOBLIMU KOANEKTOpaMK, oBbIMHO 0Bna-
RAIOT NOHWKEHHOW PAAUOAKTMBHOCTLIO U MNOBLHUEHHOR NNOTHOCTHIO MO CPABHEHWIO C
FAMHUCTLIMY thimongoynopamu. MCXOHA U3 3TOFO, NPpY BbIAENEHWM NOPOA-KOMNEKTOPOB
no aaHHbim FUC cnepyet yuntbiBats cnepyowme NpUaHaKku,

1. Hanimine 30HBbI NPOHNKHOBEHUA, BLIABAAEMOR O U3MEHEHNIO INEKTPUYECKOro
CONPOTUBAIEHNA NOPOA B PasnanbHOM HanpasneHuyn no aavHsiMm BK3 yn apyrux meroaos
TUC, npeaycmartpuBalowmx 3amepbl 30HAAMMU C PasfMiHLIM PaAUYCOM WUCCIEAOBaHUA,
Kak npaBuno, B KonneKTopax, coaepyKawux rasosoffAHble cMecu, npu GypeHun ¢ uc-
NOMB30BAHMEM MPECHLIX NPOMBLIBOYHBIX MURKOCTEH 30HbI NPOHMKHOBEHUR XapakTe-
PU3YIOTCA NOBbIWEHHLIM 3[EKTPUYECKUM conpoTuBnesuem, ybbiBalowmm no mepe yaa-
NEeHUA OT CTBOMNA CKBAKUHLL, YTO COOTBETCTBEHHO OTPAXK2IETCA H3 KPUBLIX, NONYYeHHbIX
30HABMM € Pa3NWMHBIM PagUMyCcOM MCC/IGAOBaHWUA; ANA KONNEKTOPOR, COASKALMX
¢BOBOAHBLIN Fa3, BOBMOKHLI OTHOCHMTENLHOE TOHMKEHUe 3HaYeHUl yAeNbHOTO CONPOTUB-
fieHWA B 30HE NPOHUKHOBEHWUA K ero yBenuieHve 8 CTOPOHY Maccusa.

2. WiaMeHerne aNEKTPUYECKOrO CONPOTUBAEHUA MOPOA B 30HE NOrAOWEHUR Npu
NOBTOPHBIX 38MePax OAHUM U Tem xe 30HAOM (KCry, KCpa) .

3. Hanwiuve rIMHMCTON KOPKU Ha CTEHKaX CKBaXKUH B MHTEpPBane nnacta, ycraHasnu-
BaeMOe NO AaHHBLIM KaBepHOMETPUK U NO NOKa3aHMAM MUKPO3OHAOB.

4. Hanwivne oTpuuaTenibHbIX aHOMAanNWil ecTecTBeHHOW NONApM3auuun npu GypeHun
C UCMOMNb30BAHMEM NPECHBIX MPOMbIBOYHbIX KUAKOCT 8RR,

B. NoHwkeHHble 3HaYEHNR PaANMOaKTUBHOCTY o AaHHeIM K 1 pacceAHHOro ramma-
nanyvenunn (FFK).

OnR sbiABneHNA CKoMneHuir cBoBOAHOIO rasa cneayeT MCNONL30OBaTL NOBTOPHbLIE
M3MepPeHUR TeMMepaTypHbIX XapaKTepucTUK GypoBOro pacTesopa M ero AasneHuA, 3ame-
PEHHbIX CKBAOXUHHBIMWU TEPMOMETPaMKU U MaHOMeTpamu. Taxkue usmepeHnna Heobxoau-
MO BbIMOAHATL MUHMMYM B ABa NPUEMa: AOC MCMBLITAHUA, KOr4a NNacTosbie AasneHun
rasa HaxoARTCA B paBHoBecUM ¢ aAasneHuem ctonba 6yposcii WUAKOCTY, U 3aTem nocne
CHIKEHWA AaBneHuA, Koraa raz nocrynaer B 6yposoii pacteop. iuTepsBansl NPUTOKa ra-
32 8 CKBOXKWHY (UKCHUPYIOTCA MUHUMYMaMK Pa3HOCTHOFG rpadika TepmMoMeTpum
AT v nonwkerHbiMu rpaaveHTaMu naMexenna aasnedna AP MMa. B aTux e uHTepsa-
nax OTMEevaiOTCA 3HaYUTEnbHbIe W3MEHEHUA INEeKTPHUMECKOrO COMPOTUBAEHUA NPU Nos-
TOPHLIX uaMepeHuAx metoaom KC.

TpeunHHbie ¥ TPELUUHHO -KAaBEePHO3HbIE KONMEKTOPLl Ha KapOTaXHLIX Auarpammax
fPOABNAIOTCA HEYETKO, UX BbifienieHue 0OLIMHO 3aTPYAHEHO M B pAae crniyyaee Tpebyer
rpoBeAeHUA cneunansHeix pabor. MNo marvepuanam crangapTeoro komnnexkca MG 3oHL
TPELWUHOBATOCTY UM EIlOT Cneayiolme ocobeHHoCTH:

Ha aMarpaMmax 3NeKTPoKapoTaxa TPEWWHHbIE U KaBepHO3HbIE KONNeKTOpL! B pAAS
CcAiy4yaes NPORBMAIOTCA NOBbILUEHHON aAudxbepeHumnauner, MenKoX U3PE3aHHOCTBIO KPU-
Buix KC;

nokasaHuA HIK 4nA BOAOHOCHBIX TPELLUMHHBIX KOMNEKTOPOB MOHMKeHbE)

uMeeT MECTO HeKOTOpOe yBsenuieHue AUaMeTpa CKBaXWHbI, OAHAKO 3TOT MPU3HAK
HE XapaKTepeH;

OTMEYaeTCA MHTEHCMBHOE NOTNOWEHWEe 3HEPTUKU Ynpyrux kKonebaHwin (ymeHsiue-
HWe aMnnuTya KoneBaHuii, yBenmieHue 3sthdekTUBHLIX KO3thPUUMEHTOB 3aTyXaHUA
NPOAOCALHLIX W NONEPEIHBLIX BONH) ;

Ha Kpusbix BK3 nHTepBane! TpeulkHHLIX KORNEKTOPOB OTMENAIOTCA ABYXCNOWHDI-
MU KPUBbIMIA.

ANA NOBbILIEHUA AOCTOBEPHOCTU BLIAGNSHMA TPEIWIWHHLIX KOMIBKTOPORB Cneayer
NPOBOANUTE KOMMMEKCHYIO MHTEPNPETauMio reoU3MuecKuX U3MepPeHuii, ¢ Mcnonb3osa-
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HWEM GHANUTUMECKWX 33BUCMMOCTER W COMOCTAaBNEHUA HOPMUPOBAHHbLIX MPathUKOB HENT-
poHHoro, 60K0BOro 1 akycTmieckoro kapotaka: My, v Aok; AC n Apk. Tak, Hanpn-
mMep, ANnA Hanbonee A0CTOBEPHOrO BLIASNEHUA KOJNEKTOPOB NO cnocoby Hopmanu3auun
anarpaMmMy 3KpaHupoBaHHoro 3oHga BK cneayeT nepectpouTs 8 norapudimnMeckom
mMacliTabe ¢ Takum moaynem, YTobbi kpuesie BK n HI'K coenaganu B uitepeanax nnot-
HbIX HEFrAUHWCTLIX nopoa. B 3ToM cnydae KonnexKTops: BLIASNAIOTCA NO PACXOXKAEHUNIO
kpuebix BK u HIK. AHanoruuHble TpaHchopmauuy cneayet NPOBOAUTH ANA 3aMepoB
KaXKywerocs conpoTtusnedud O no aavHbiM BK u unnTepsanbHoro spemenu npobera
AT no kapotaxy AK [11].

JbdexTuaHbIM cnocobom, 06ecnewnBaloiNM roBbLILIEHNe ACCTOBEPHOCTH reodm-
3MMECKUX NPOrHO30B NPWU BbIAENEHUN TPEWKUHHLIX KONNEKTOPOS, ABARETCA WCNOMb30-
BaHNe pesynbTaToB NOBTOPHOIQ KApPOT®Ka C Uenbld BbIABMEHUR U3MEHEHWMIA dusu4ec-
KWX CHOWCTE NOPOA-KOANEKTOPCB B 30HE NPOHUKHOBEHMA BO BpemMeHW. Takue name-
PEHUA MOXHO MNPOBOAUTL KaK B HeoBCaXEHHLIX CKBaXKMHaX 8 npouecce obpaszoBaHuA
30HbI MPOHUKHOBEHUA, Tak U B 06Ca)KeHHbIX, KOrAa MCCNeRYyeTCA MCYe3HOBEHWE 3ToR
30HblI BCneacTeBue KanbsmoTaumu, o HeoBCaXKeHHbIM CKBAXXMHAM UCMONb3YIOT 3amepb)
3NEKTPUUECKOr0 CONPOTUBNEHUA, eCTECTBEHHOW NONAPU3aLMK K KEBEPHOMETPUN. IneKT-
puvecKoe coOnpoTUBNEHWE 30HbI NMPOHWKHOBEHUA (UNbTPaTa MPOMbIBOYHON XUAKOCTH
06bIMHO YMEHLLIAETCA, eCTECTBEHHOE nONe XapaKTepU3YeTCA KaK yBenvWveHWem, Tak u
yMeHbwieHnem aHomanuin Cll, anametp cKBax uHbI MOXeET yBenWYMBaTeCA 3a cueT obpy-
WEeHWA CTEHOK CKBaXK¥Hbl MAW YMEHbLWATbCA 33 CHET yBeNUMeHUA TONWMNHLI FAUHUCTON
Kopky. Bbigenenve konnexktopa 6onee 3athdeKTUBHO, ecnu nepBbiil 3aMep npoBeaeH
vepes HeBonbiwoi MHTepsan {5—10cyT) nocne BCKPLITUA NNacra.

O heKTUBHOCTb NOBTOPHBIX WCCNEAOBAHUIA 3HAMUTENLHO BO3PAcTaeT, eCAN Mame-
HUTb faBneHve, co3aasaeMoe CTONOOM APOMBIBOMHON XUAKOCTU Ha NNacT, unu ¢usu-
YecKue CBOoiCTEa NPOMbIBOYHON XUAKOCTU. [aBneHne WU3MEHRIOT, YBENMMUBaA WUNK
YMEHbLU3A NNOTHOCTb NPOMbIBOYHON MUAKOCTH, NOHWKAEA UNKX NOBLILIAA ee YPOBeHb B
ckBaxuHax [flononHuTenbKoe AagneHue CO3RAGTCA TaKKe NyTeM BO3AGWCTBUA Ha NRacT
TPy6HbIM ucnbiTaTenem. MepBbiit 3aMep NPOBOAAT A0 W3MEHEHUA AABNEHWA, BTOPON —
nocne. Konnextopel BCEX TUNOB BbIAGNAIOT NO U3IMEHEHUAM NOKa3aHWU Npu conocrae-
neHnn ABYX 3aMepoB.

®usmvecKue CBOWCTBA NPOMbIBOYHON XUAKOCTU U3MEHRIOT, A0BaBNAA pasnuiHbIe
axkTusaTopst. lNoBbIWaA MuUHEPanNnN3aLunIo, YMEHbILAIOT YACAbHOE 3NeKTPUYeCcKoe Conpo-
TuaneHuve, A0GaBNAA PaANOaKTMBHBIE W30TONLI, YBENMMUBAIOT PAAUO3KTUBHOCTL, @ RO-
6aBNAR MarHeTUT — MarHUTHYH BOCAPMUMYMBOCTL. eodmandecKunin merol sblGupaloT
B COOTBETCTBMM C AoBGaBnAreMbIM aKTMBaTOpPOM, [epsslit 3amep NPOBOAAT NPK OBLIYHOM
pacTBope, CKBAXUHY NPOMbIBAIOT HECKONbKUMYM 06bEMaMM aKTUBUPOBAHHOI O PacTBOpPa
WU NPOBOAAT MOBTOPHble u3mepeHuA. KonnekTopbi BbLIAGNAIOT 10 U3MEHEHWIO NOoKa3a-
HUWA reon3niecKnX nsmepeHnia,

PacnpocTpaHeH MeToA ABYX pPacTBOPOB, KOrAa pacTBOP aKTUBMPYIOT AoGasneHnem
conu, a usMepeHus NPoBOAAT MeToaamy BOKOBOro U MUKPo6OKOBOro KapoTaxa. Ana
YBEpeHHOro BbLIAENEHWA KOANEKTOPOB HeoGXoaAuMO, 4TOGbl PacTBOpPbLlI He MeHee Yem 8
3—5 pa3 paznuyanuck NO YAENLHOMY 3MEKTPUYECKOMY conpoTuenednto, Mpu conocrtas-
AEHUA 3aMEPO0B KONNEKTOPbl BHIAENAIOT MO CHUKEHUIO KaXKYUWEeroCcA CONpPOTUBNEHUA
npy COBMaaeHUM CONPOTMBNEHNUIA B NNOTHLIX NOPOAAX,

flosTopHble MCCneaoBaHMA B 06CaXKeHHbIX CKBE&KMHAX ANA BblENeHUA KOMNEKTO-
POB NPOBOAAT METOAAMYW PAAUOIKTUBHOTO K HM3KOYACTOTHOINO aKYCTUYECKOro KapoTa-
wa. Conocrasnenue kpusbix HICK HenocpeacTseHHO nocne crnycka KOMOHHbLI ¥ NO NPO-
WECTBUI0O HEKOTOPOFO BPEMEHW NO3BONAET NO YBENMMEHNIO NOKa3aHWiN BhIAGNATL KO-
NeKTopL! Frasa B paspese.

Mo aaHHbiM TUC MOryr oueHMBaTbCR KONNEKTOPCKMe cBoOiCTBa nopoa. HanBonee
HaA®KHOW OueHKe reodusnyecKUMU MeTOAaMM NOARAIOTCA 3HaYeHNA OTKPbLITOR Ny U 06-
wen n nopuctoct™. OnpeaenesnA NPOBOAAT MO PE3YALTaTaM 3NEKTPUYECKOTO, PAAUOaK-
TUBHOIO ¥ AKYCTUMECKOTO KapoTaxa.
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OnpeneneHne OTKPLITOR MOPUCTOCTH MO METOAY CONPOTUBAEHWA CBOAWTCA K ee
OUEHKE MO OTHOCUTENbHOMY CONPOTMBNEHNIO—NaPaMeTPy NopUCToCTY Pn [1 1] . AnRA BoO-
AOHaCHILWEHHBIX NOPOR Py onpeaenaeTcA no gopmMyne:

Pn=Pan/Pne:

roe yAenbHoe 3neKTpuvecKoe conpotvenerne: Ogn — BOAOHACLIUEHHBLIX NOPOA; POnp —
NNacToBbLIX BOA.

B nopoaax co sHauuTensHon (6onee 0,2—0,3 M) 30HO# NPOHUKHOBEHNA ANA OUEH-
Ku P UCrionb3ayloT pesynbTaThl M3MeEPeHUA CONPOTUBNEHWA 30HLI NPOHUKHOBEHWA, OnA
BOAOHACKILLEH HBIX NTOPOJ, NapaMeTp NOpUCTOCTH Py paccunThisaeTcA no dopMyne:

Py = Pan/apg.

a ANnA ra3oHacbilueHHbIX

Pn = pna/Qp,

rae pcb — conpoTusnenue GuUNbTPaTa NPOMbIBOYHONR XKUAKOCTY, g — NONPABOYHbIA KO-
aththuUKeHT Ha cMeweHve (hUNLTPaTa NPOMbIBOYHON KUAKOCTU U NOA3EMHbLIX BOA; Q —
NoNpPaBoUYHbIA KO3 UUMEHT HA OCTAaTOYHYIO 3830HACHI LIEHHOCTDb.

YaenbHoe aneKTpU4ecKoe CONpoTUBREHUEe NOPOA Pgn YCTaHaBNMBAT NO pelyfib-
Tatam uHTepnpetauun b K3 unn pesynbtatam npumeHeHusa 30HA0B ¢ Bonswium paanycom
UCCNEeAOBAHUA, BENWSUHA Ppg — NO AAHHBIM XUMUMECKUX aHanu3os, nabopaTopHbiX W3-
MepeHuii yaenbHOro CONpPOTUBMEHWA, aHanusa npod NOA3EMHBLIX BOA MNWU NO pe3ynbTa-
TaM uHTepnpetauun MNC.

YaenbHoe 3MeKTPUYECKOe CONPOTUBNERUE NOPOA B 30HE NPOHWKHOBEHUA Pgn Onpe-
AGNRIOT NO pesynbratam uHTepnpetaunn BK3 unu maneix rpaaverTt-3ongos (0,4—1,2wm).
ConpoTusnerue unbTpaTa NPOMbIBOYHON XKUAKOCTY Ogy YCTaHaBANBAIOT MO CONPOTUEB-
NEHUIO X NAKOCTY P, U3MEPEHHOMY PE3UCTUBYMETPOM UK NONYHYEHHOMY MNPpU UHTepnpe-
Taunu BK3 u npuseserHOMY K TemnepaTypHbiM YCNOBUAM nnacra, BenuuuHa P¢ cocTas-
naeT npubnusutensto 0,7-0,8 p¢.

AnaA onpeaeneHus nonpaBoMHOro KosthduuneHTa ¢ UCNONLIYIOT BhIpAKEHKE:

1

q:
1 -2~z (py/Pne)

rae Z — 4acTh FOPOBOFrO MPOCTPAHCTBA, M3 KOTOPOro NOA3eMHaA BOAA He BbiTeCHeHa.
LnA uucThIX necyaHsix KonnekTopos z == 0,075 npu oTKpLITON nopucTocTr ng > 18 % u
z = 0,05 npu ng =18 % [11] . N3secTHbI crieunansHbie cnocobbl OUEHKM SHAYEHNI KO-
achpuumeHTa OCTAaTOMHON Fa30HACHILIEHHOCTU, HO OBLIMHO ero NPUHUMAIOT PaBHLIM
1,6 [33].

Ann onpeaeneHV” OTKPLITON NOPUCTOCTU g UCNOMAL3YIOT IMMNPUYECKUE 3aBUCK-
MOCTM €€ OT napametpa NOPUCTOCTU Pp, BbipaXkeHHble rpacduiecku B Buae HOPMYNbI:

no = ThalPy - 100,

rAe & , M— NOCTOAHHLIG, ONPEAENAEMbIE IKCNEPUM EHTANLHO N0 Pe3yNLTaTamM W3MepeHUA
CONPOTUBMEHWHA NOPOA, HACLILLAIOLWMX UX BOA U NOPUCTOCTU NPU TeMnepaTtype 3aneraHnA
u ahpeKTUBHOM AaBneHun. Mpu OTCYTCTBMM TaKUX AaHHBIX NPUHUMAIOT: ANA NECHAHMU-
koBg =1; m =1,7; anaA useectiAkosa =1, m =2 [34].

C uenwlo onpeaeneHnA KOadhMUMEHTa NOPUCTOCTM FIUHUCTBIX KONNEKTOPOB B No-
NyMeHHble 3HaYeHUA BHOCUTCA NONPaBKa Ha FUHACTOCTS:

no =n§ — key P Prn).
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raengl — KoadhUUMEHT NOPUCTOCTY NO 3NEKTPUYECKOMY COMPOTUBNEHNIO; krpn — 06-
EMHOE COAEDKAHME FNMHUCTBIX MacTUL; Orpn ~ YAENbHOe CONPOTUBAEHUE PACCEAHHOro
FAWHUCTOrO BelecTaa.

O6wyto nopuctocTb nopoa 7 (8 %) onpeaensioT NO pe3yrbLTaTam aKyCTUMECKOro
KapoTaxa C NOMOLbIO ManeTku Unu No COOTBETCTBYIOWEMY YPaBHEHWIO CpeaHero Bpe-
MeHu:

Aty — Atey

rae At — WHTEpBaNbHOE BPEMA, NONYYeHHOe NO A3HHLIM aKYCTMMECKOrO KapoTtaxa;
Atc,(, Aty — wiTepeanbHOe BpemeHa 4NA CKenera NOPoAsbl ¥ NOA3eMHbIX BOA, YCTaHaB-
nusaembte NO pesynbTaram NaboparopHbIX UCCNEAOBaHUIA NNWU NO CMPaBOYHbIM AAHHBIM
[11].

Nopuctocts nopoa moxeT GbITh TaKKe onpeagneHa no 3amepam HIK, 'K, f1C, a
ANA FTAVHUCTBIX KONNEKTOPORB — NyTem KomGuHuposauus NC u KC.

Hapragy ¢ KonneKTOpCKUMU CBOCTBaMY NOPOA NO AaHHbIM [UAC MOoxHO oueHnsaTh
¥X ra3’oHacblWeHHOCTb. [a30HachiEHHOCTE OUEHWB3ETCA C NOMOiUBID KO3dduunerta
YBEAWMEeHUA CONPOTUBAEHNA:

100,

p=bn 1
) Pan (1 —kpp) f

roe f — fOCTOAHHAA, ONpeAenAeMan No IKCNEPUMEHTanbHLIM AaHHLIM MNU pasHan 2
nNpU UX OTCYTCTBUN,

ConpoTusneHne ras’oHOCHLIX NOpoA Pn onpeaenAloT no samepam BK3 B koHType
ra3aoHOCHOCTH, CONPOTUBAEHWE BOAOHOCHBIX NOPOA Py ONPEAEnAINT 33 KOHTYPOM
Fa30HOCHOCTHU UK NO pesynbTaTamM BblMUCIEHUN,

Mopoasi-KoNAEKTOPbl B NOrNOWAWUX MHTEpBanax paspesa AOMKHbI BbITs ponon-
HATENbHO WCCNEeAOBaHbi METOAAMK TEPMOMETPUM U PE3UCTUBUMETPUK KaK Mo OTAensb-
HbIM CK BaXXWHaM, TaK U B NPenenax passeayemblX yuacTKos.,

TTpunoxenue 6
TA30BbIA KAPOTAX

la3oBbIit KapOTaX — METOA BLIABNEHWA ra30HACbIWEHHbIX NOPOA B pa3spese yrne-
HOCHbLIX OTIOXKEHMIA U OUEHKM Fa30HOCHOCTY Y NECOAEPKAWMX NOPOA NYTEM Henpepbls-
HOTO ofpeaeneHuA COAEPKAHNA YTNEeBOAOPOAHLIX ra3oB B 6YpoOBOM pacTeope, usmepe-
HUA OCTaTOYHOW Ma30HOCHOCTH NOPOA MO KepHy, (hOHOBOMN U OCTATOMHON ra30HAChILLeH-
HocTyn 6yposoro pactsopa [30].

AnA NposeaeHNA rasoBOrO KaPOTaXa MCMOAL3YIOT aBTOMAaTHMECKME FrasoKapoTaK-
Hbte craruuu A KC4ALL v apyrve, cMOHTMPOBaHHbIE H3 8aBTOMOBUNAX UNU aBTOMOBUAL-
HbIX npuuenax. OCHOBHLIMK 3NEMeHTaMU CTaH LU ABAAIOTCA TPYEUaThIN aerasaTop Hen-
PEPLIBHOTO AGHCTBURA, AGTYMK FAyBuH, pacxoaomep, NPoBooT6opHK GypoBoro pacTeo-
pa, ypoBHemMep, rnybuHomep, rascaHanusarop, naHenb perucTpauvu napamerpos u ap.
Cxema ycTaHOBK Y Md30KapOTaXHON CTaH UMM Ha BYPOBOW NOKAa3aHa Ha puc. 8,

MpuMeneHue rasoBoro KapoTaxa ANA M3yYeHUA Ta30HOCHOCTY NOPOA NPeaycMaTpu-
BaeT BbINOMHEHKE KOMIINeKCa nonessIX, NabopaTopHbIX U KamepanbHblX pabor.
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Puc. B. Cxema rasosoro KapoTtaxa:

1 — 6ypoBoi CTaHOK; 2 — HarHeTaTenbHeld wnaHr; 3 — TpybuaTwmii gerasarop TF-3;
4 — xenob anA exopaALlen xupKoctTu; 5 — pacxopomep; 6 — AFKC; 7 — oTsoaHOMN
narpy6ok; 8 - orBepctue anA or6opa npo6; 9 — rasosan Kamepa; 70 — Gyposoit
cHapaa; Xpn — rasonokasaiun (e %)

B npouecce nonesbix pa6oT, BbINONHAEMbIX OAHOBPEMEHHO C BypeHnemM CKBIKWUH,
OCYLLECTBMAIOTCA CAEAYIOLLNE OCHOBHbIE Onepaunun:

u3MepeHne W aBTOMATMMECKaR PerucTpauuA C 3anucel0 Ha NeHTY noKasaMuit Cym-
MEPHOro COAGPXKAHNA YINeBOAOPOAHBIX Fa30B; perucTpauun pacxoaa 6yposoro pacTso-
pa, NPOACIKUTENILHOCTU NPOXOAKU 1T M CKBaXKUHbI, KO3tdhuumneHTa pasbasneHnna B mac-
wrabe NCTUHHBIX FNYOUH;

HenpepblBHOE U3MEPeHKEe N PErnCTPaAUNR AeHCTBYIOWUX rNyOuH;

aBTOMaruueckoe npeobpa3oBaHue CUFHANOB AEACTBYIOWMX FAyb6uH 8 curnanbl
UCTUHHBIX rRy6uH;

B8bIGOPOYHBIE MOMUHECUEHTHLIE UCCNeaoBaHuA GypoOBOFro pacTBOpa M KepHa Ha Co-
AepyKaHune B HUX BUTYMUHO3HLIX BEILECTS; )

nepuoaudeckoe onpeaeneHne TemnepaTypblt U dusndeckux cBoicts Gyposoro
pactaopa (BR3KOCTH, ANOTHOCTH) .

B npouecce nonesbix pabor oT6upaloT npobui 6yposoro pacTsopa v nopoa ANA noc-
neayloWLen TepMOBaKyyMHON gerasaumnd. fNpobss BbIXOAAWEro U3 CKBaXWHbI Byposoro
pacTeOpa OTOGMPAIOT NPV NPOXOAKE GHOMANbHLIX, Ta30BLIAENAIDINX NHTEPBANOB CKBa-
wun no 3—6 npob Ha nHTEepBan UNK Yepe3 KaKAbIe 2 M NPOXOAKW NPU AeTanbHbIX aHOMa-
nuAx. Mpu (POHOBLIX 3HAYEHMAX ra30HaKONNIeHW OTEOP OCYUIBCTBIABTCA Yepes Kaable
10-15 m. U3 exoarwero 6ypoBoro pacteopa oT6MpaloT N0 aHOManNbHLIM U ra3osblaens -
owmum uHTepsanam 1—3 npobul Ha uHTepBan u Yepes 10—15 M npoxoaku — npu dhoHo-
BbiX ra3onoKa3’aHUAX. po6bt pacTeopa o0TBMPalOT U3 OTBOAHOrO NaTpybKa B OTBaKyy-
Mupoaaunble NPohHoOTBOPHMKY BMECTUMOCTLIO 100 cms.

AnA onpeaeneHnA OCTaTONHOW Fa30HOCHOCTWH NOPOA OTOUPAIOT NPO6L! KepHa B Ba-
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KyymHbie cocyabt Tuna Cl-1. MNpu nepebypke yronsHeix nnactoB oT6mpaloT 3 npobs::
#3 NOPOA KPOBAW, NMOYBLI YU CAMOro YrAA; B aHOManbHbIX NO ra3oBbIACNEHUAM UHTEp-
sanax otbupatotT no 1 npobe KepHa, a NpuU ANUTENbLHLIX aHomanuAx — no 1 npobe Yepes
Kaxabie 5 M NpoxoaKn ckBaxuHbl. Mpu hoHoBbIX razonokasaHuax otéuparwT 1 npoby
yepe3 10—15 M npoxoaku. B Tex ke Toukax orbupaior npobbl nopoa ANA onpeaeneHuA
COAGPKBHUA PACCEAHHOrO OPraHNvecKOro BewecTsa W U3YYEHUA KONNEKTOPCKMX
cBo#cTB.

B xone noneBbiX rasoKapoTaXKHbiX PaboT Ha KApPOTAXKHOW AuarpaMMe OTMeEHaloT A0-
NnonHUTeNsHbIE CBEAGHWA O NepepbiBax B BypeHun U UMPKYRARUUN NPOMBIBOYHOR XXUAKO-
CTW, CMeHe A0S10Ta U ero pa3mepax, O BbiXOAe KepHa u T.A.

MNpu NpoussOACTEE MA30BOr0 KapoTaXKa C UENblo KONMWY eCTBEHHOW OLEHKW ra3oHoC-
HOCTU NOPOoA A0NMKHbLI BbLINOANHATLCA cneayouwme yCcnosua:

yCTaHOBKa OTBOAHOrO naTpy6ica ANR MOHTaXa Tpy6YaToro Aerasaropa;

cooTtBeTcTBUE BYpPOBOro pacTBOPa HOPMATUBHbLIM TPeBOBaHUAM W CBOeBPEMeHHanR
3aMeHa AerasaumMoHHOro pacTeopa;

npokayka 6ypoBOro pacTBopa A0 NOMHOTO BbIXOAA Fa30HACKIWEHHONO PacTBoOpa ¢
3a60R CKBa)XUHbI NPY 3aBeplleHnn nepebypKy ra3oHOCHBIX UHTEPBANoE Y Ap.;

npoKavyka 6ypoBoro pacrsopa, 06OraweHHoOro NPUPOAHLIM raszom, nocne nepece-
YEHWA a30BblARNAIDWUX NHTEPBANOB A0 NONHOMO BbIXOAA €ro Ha NOBEPXHOCTb.

MaTepuansl, HeoBxonUMble ANA WHTEPRpeTauun pesynsTaToB Fa3oBOro KapoTaxa
Ha CTagun KamepanbHbix paboT, BKMOYAIOT NUTONOFUMECKYH KONOHKY, COCTaBNEHHY 0
no gaHHsIM BypeHua 1 reomsMMecKoro UCCNeAOBaHNA CKBaXWH, AMarpaMMy rasosoro
KapoTtaXka, fKaHHble O COAEPIKAHNU Ta3a.BO BXOAAUIEM U BbIXOARWeM OypoBOM pacTBO-
pe, nonyueHtsie B NPOUECCe TEPMOBAKYYMHON agerasaunn npob, Kpusbie, nonyseHHbIe
NPU UCNbLITaHUK NNAcToB ¢ npumereHem KWW-B5, kasepHorpammy, pe3ynbrarthl onpe-
BeneHun KoNNeKTOPCKUX CBOWCTB NOPOAR, COAEPKEHUR B HUX PACCERHHON0 OPraHMiecKo-
FO BewecTsa v 0OCTaTOMHOW FA30HOCHOCTMU.

Ha ocHOBaMuWM BLICOKMX [a3onoOKasaHWil NO AvarpaMMaM rasoBoro KapoTaxa
NPOU3IBOAUTCA BblAENEHME WHTEPBANCB NOBLILIEHHON ra30HaCbIWEHHOCTH NOPOoA B pas-
pese CKBaXK uHbl.,

KonwvecTseHHaA oueHKa ra3’oHOCHOCTH YTNEecOAepaluux nopoa NPOn3BOAUTCA Ha
OCHOBE AaHHbIX O thaKTUYECKON ra3oHachiuieHHOCTH NPob pacTeopa, oTBupaemMsuiX no
BCEMY paspesy CKBaXKUHbI HE3aBUCUMO OT HanwiuA aHomanwuis. [lpu aTom uenecoobpas-
HO BLINOAHATL PacueT NPUMEHNTeNbHO K MHTEPBaNaM, BbiAENeHHbIM C YYeTOM NUTONOT K-
YeCKON NPUHAANESKHOCTX NOPOA W BENUMUHLIE FA30HACHIWEHHOCTH NPo6 Gyposoro pacy-
BOpa

MNpupoaHyto razsoHOCHOCTb PACCYUTLIBAKOT No hopmyne:

rae Vp — o6beMbi NOPOA, BLIGYPEHHbIX B AAHHOM uHTEpBane, m3 ; Qo — obuee Konn-
4ecTaso rasa, noctynuewee 8 6yposoit pacTBOP NPU NepeceueHun UHTEpBana, m>:

(g—-qg)tVy

rae g v gg, — ra3oHackiLLEHHOCTb COOTBEYCTBEHHO BbIXOAALLErO ¥ BXOAALLero GypoBoro
pacrtsopa, cM”/n1; t — BpPeMA, B TeYeHWe KOTOPOro nepebypusancA AaHHLIR nHTepBan,
MuH; Vy — npousBoauTensHOCTe GypoBoro Hacoca, N/MUH; @ — OCTaTOMHaR rasoHoc-
HOCTb KepHa, M M3,

Pe3ynsTaThl rasokapoOTaXHLIX UCCNERO0BaHU NPUBOAATCA B 3aKRIOYeHy 06 nsyue-
HUM ra30MOCHOCTY B BUAE TEKCTOBOW 4acTH, coaepxauseil CBEAGHUA O METOANKE npoBe-
AeHuA pabor, KavyecTse NPOBEAEHHBIX UCCNEeAOBaHUA, HANVYUM U Feonor MMeCKon NPUPo-
Ae rasoBbIRENAKILUX MHTEPBANOB B paspe3e CKBaKWHLI, 3HAYEHUAX ra30HOCHOCTHY pas-
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HbIX NUTOTUNOB NOPOA. TEKCT CONPOBOXK/AAETCA KOMMAMY Fra30KapoTanHbIX ANarpamMm u
Tabrivuam u 3HaueHWii rasoHOCHOCTU NOPOA.

B CBA3Y C Tem, YTO Npu ONpeAeneHHbIX YCMOBUAX 3HAYEHUS Fa3OHOCHOCTHU Nopof,
pacc4nTaHHble Mo ras’oBOMY KapoTaXy, MOTYT OKas3aThCA 3aBblUIEHHBIMW, PEKOMEHAY-
€TCA NPOM3BOAWUTL NPOBEPONMHLIA PacveT MaKCUMaNbHO BO3IMOXHOro (npeaensHoro)
conepxaHua X ceoboaHoro u copbupoBaHHOro rasa no cneayiowei opmyne:

= (ngfP)1Zd + (CoXy) /100,

3, f =

raoe ng — OTKPbLITaA NOPUCTOCTL, M /M — TemnepaTypHas NonpaeKa ANA

npuBeaeHNA 06beMa rasa K HOpManbHbiM YCNOBUAM; P — razoBoe AaBneHue, YCNOBHO
NPUHATOE PaBHLIM FUAPOCTATMMECKOMY; Z — KO3h}PUUNEHT CKUMAEMOCTH rasa; d —
NNOTHOCTL nopoa, T/m3; Co — copepkaHue B NOPOAEX PaCCEAHHOro OpPraHU4eCcKoro
BewecTsa, %; Xy — NpUpoAHaR razoHoCHOCTb GnmKaiiwero yroanoro nnacra m-/T,

B cny4ae, ecnu yaensHas rasaxocHocts nopoa (8 m3/m3 unu m /T) OueHeHHan
N0 Fa30BOMY KapoOTaXy, NPeBbilUaeT NPeaenbHyI0, Pe3ynbTaThl 3TOW OUEHKW CYUTAIOTCA
HEeAOCTOBEPHLIMM,

lpunoxerue 7

YCTPOMACTBO
M CNOCObE NPUMEHEHMA UCALITATENA MNACTOB KWUU-65

KoMnnekc uvCnbITaTenbHbLIX MHCTPYMEHTOB — MCRbITaTeNns nnactos {nnactoucnsi-
varens) KWN-65 npeaHasHaveH AnA WCCNeAOBaHWA YINEHOCHBIX OTAOXKEHUI B He3aKpen-
NEeHHbIX WHTEpBanax CKB&MKWH, M30NUPOBAHHLIX C MOMOLLbLIO MaKEPHOro YCTPOWCTSa,
CNyCKaemoro B CKBaxXuHbl Ha 6ypunbHbix TpyHax. B noanakepHom npocTpaxdcTae co3aa-
eTCA AEnpecCcuA, Bbi3biBalOWAA nputoK dmousa (rasa wnm xuakocTu) us UCnbITLIBaE-
MbIX UHTEPBaNoR,

OcHOBHbIMU 3fIEMEHTAMK NNACTOUCNbITATENA ABNAIOTCA NaKep, X BOCTOBUK, (hunbTp,
cobcTBEeHHO ucnwiTatens, Npo60oTGopHaR Kamepa,3anopHO-NOBOPOTHBIW KNaraH 1 raso-
Bblii cuetduk (puc. 9). fMakep 4 npeaHasHaueH ANA N3OAAUUN UCNbITLIBAGMOrO MHTEPBA-
fa CKBaXWHbl OT OcTankHoi ee vactu. O6waA AnuHa nakepa cocragnrer 1,6—1,8 m.
OH cocTtouT U3 pesnHoBoro anemeHTa AnuHoii 0,62 M, HaaeToro Ha wrok. [Tpu cosaaHKn
OCeBOM CHMUMAaIOWeN Harpy3KM pPe3suHoBbli 3NeMeHT YBeNnuw MBaeTCA B ANaMETpe U rnepe-
KPpblBaeT CTBON CKBaXWHbLI, XBOCTOBUK 2 NpeAHa3HauYeH ANA perynmposKu BbiCOTL YCTa-
HOBKY NaKepa Haa KCNbITbIBaeMbIM 06BEKTOM 1 ONOPb! Ha 3860 ckBaXknHbLI, OH cocTaes
nAETCA U3 BypunbHbix TPY6, CyMMapHas ARvHA KOTOPbLIX ONPENENdeTcA C yYEeTOM MOLY-
HOCTW UCNbITLIBAEMOrO UHTEPBANa M YCTOMYMBOCTH CTEHOK CKBaXMUHbLI. HU3 xBOCTOBUKA
o6Gopyayetca sarnywkoi 7. MNpu nenbiTaHuy ManoMowHbiX NAAcTOB XBOCTOBUK MOKET
OTCYTCTBOBaTh. DunbTp 3 npeanasvaved ANA NPOMycKa nNRacTosoro MGnounsa 8 NONOCTL
MCNbITATENbHBIX UHCTPYMEHTOB ¥ BGypunbHbiX TPYS, 3a4epPKKU KPYHHbLIX Tw.epAbiX 4ac-
TUL, NOCTYNAWNX BMECTe ¢ (IHONAOM, U YCTAHOBKU FAyBuUHHBIX PerucTpriyroLLLmX
MmaHomeTpoB. Anuxa dunetpa o7 0,5 A0 3 M B 3aBUCUMOCTY OT TUNE NCCNEaYemMoiro 06b-
exrTa.

UcnbiTaTens nnactos npeaHasHaveH ANA perynuMpoBKY cBAsn obftexTa ¢ peructpu-
py:owmMn yctponcTeamu, OH COCTOUT U3 NONOroro Kopryca, CMCTeMb! KnanaHoe, mac-
NAHOro pene BpeMeHu U WiTyuepa. BnycKHoOW knanaH, BXOARLIWIA B COCTaB UCNbITATENHA,
FepPMeTU3NpyeT nonocTb BypunbHbiX TPYE NP CNYCKO-NOABEMHBLIX ONepaulmMAx v CIIYXUT
aAnA coobuweHuA Tpy6GHOTO MPOCTPaHCTBa ¢ noanakepHbiM. MNepenyckHoi Knanau & cny-
XUT ANA BbIPaBHUBAHWUA [ABMNEHUA BO BPEMA CMYCKO-NOABEMHbIX Onepaunii u 3anake-
posku. MacnAHoe pene BpeMeHW perynupyer CBOEBPEMEHHOe 3aKpbiThe M OTKpbITUE
BNYCKHOro U nepenycikHoro knananos. lWTtyuep cospaer ruapasnuyeckoe conporusne-
HWE ANA YMEHbLLUEHVA AENPECCUN Ha NNacT U OrPaHMMEHA CKOPOCTU NOTOKA,
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11 Mpo6oorbopHas Kamepa 7 CUCTEMbI
YxpHWUWraz npepHaszHayena pnAa yaepKaHua w
COXpaHeHnA nnacToBbIX NPo6 rasa ¥ XKMAKOCTU
NP¥U BOCCTaHOBNEHHOM MAaBNEHMW, 38 TaKxe AnA

Z ycTaHoBK# rnyBuHHbIX npubopos (maHomerpos,

TepmMomeTpos u ap.) OAnvHa Kamepsl MOXeT pe-

@ rynupoBaTtbhCA B 3aBUCUMOCT#A OT KOHCTPYKUUN

~ nnactoucneiTaTenn, MiameHenue nasneHun B Kame-

7 77T 7 pe KOHTPONUPYETCA ¢ [IOMOLUbLIO MaHOMeETpa.

3anopHO-NOBOPOTHLEA KnanadH &  3aKpsiBaer
BePXHUA KnanaH Npo6ooTGOpPHON Kamepsl Npu
nepexoae OT OTKPbLITOrO nepuoaa WCNbITaH Wi
K 3aKpbLITOMY ¥ CHYXWUT ANA AOMOMAHNUTENLHON
repMeTusauuy nonoctv BypunabHbix TPY6 OT uc-
Ne1ThiBaEMOro nnacta, [a30BbId  CYETYMK 12
npearasHadeH AnA 3amepa geburta cpniowaa, no-
CTYRNaluwero M3 nnacta no GypunebHelM TpyGam.

JnA ofocHoBaHHOr o BbiGopa 06beKTOB U obe-
CMEYeHUA BbLICOKOrO KauecTsa UCMLITAaHWIA Nepes
nposeaeHnemM nocneaHnx HeoBXOAUMO npoaHanu-
3vpoBaTb BCIO UMEHLULYIOCA MH(bOpMauVIIO 0 NAUTO-
NOTrvYeCKOW MPUHAANEXHOCTH, CTPYKTYpE W Kon-
NEKTOPCKMNX CBOWCTBax NOPOR NO AaHHbiMm Gype-
HUA, AOKYMEHTaUNN KepHa M KapOTaxHbIX paboT,
8bIAENUTL B PA3PE3e WHTEPBanbl, NPeACTaBAEHHbIe
tHanbonee MPOHMUABMbIMMU W FAa30HOCHBIMM NOPO-
AaMy, YTOUYHWUTL BENUYUHY AuamerTpa CTBOSMA CKBa-
Puc. 9. Wicnbitanua nnactos npu- XMWHbI B MECTe Hameyaemo#t YCT3HOBKWU nakepa
6opom KNWN-65 Mo AaHHBbIM KaBepPHOMETPUM,

Ana nposeaeHnA uccnenaosaHmil, 8 OCHOBHOM

8bI6UPalOT ROpPOAL!I ¢ Haubonblsed NpoHuuaemoc-

TbIO ~— MNACTHI TIECHaHMKOB, conyTeTByWwwWe yraam mapok [, OC. NMopoasl ouens cnabo-

NPOHWULGEMbIE U NPAKTUYECKK HENPOHMLaeMbie (30Hbl PaCNPOCTPAHEHWA yrneit MapoK
T, A) uenecooBpasHO UCNLITHIBATL TONBKO B 30HAX TPELMHOBATOCTU,

MpY NOAroTOoBKE CKBAMKMHBLI K WUCNbITAaHUMAM AOMKHbI obBecnevnsarbCR Haubonee
6naronpuATHele ycnoBuA Ana GecrnpenatcTeeHHOro cnycka KUK-65 Ha Heo6xopumyio
raybuHy ¢ onopon Ha 3aboit M NPOBEeAEHUA UCTIbITaHUN. B CBA3M C 3TUM BLINONHAIOTCA
CReaylowme onepaunun:

CTBOM CKBaXXUHbI NPK HEOBXO0ANMOCTU NpopabaTsiBalOT paclumpuTenem ;

OCYUIeCTBNAIOT MHTEHCUBHYIO NPOMbIBKY CKBa(UHbI ANA yAAaneHWA c 3a6onR wnama
W pa3mbiBa MIMHUCTON KOPKU, 06pa30BaBLUEICA Ha 60 CTEHKAX B UCNbITLIBAEMOM UHTEp-
sane;

NPOBEPAIOT COOTBETCTBME (DAKTMMECKMUX NapaMeTPOB NPOMbLIBOMHON >KURKOCTH
NPOEKTHLIM, TPUBEAEHHBIM B FeONOrO-TEXHUYECKOM HapAAE; B CNy4Yae HECOOTBETCTBUA
thakTudecKux napamerpos TpebyembiM 3aMeHAIOT NPOMBIBOYHYIO XUAKOCTL AW YAyY-
WaloT ee Ka4ecTBO C NOBTOPHOW NPOMbLIBKOW CKBaX UHbI.

Tipouecc ucnbITaHUA NAACTOB ¢ ucnonb3opakvem KWUN-65 skniovaeT aBa nepuopa:
OTKPbITLIN, KOFAa 8 UCCNEAYEMOM WHTepBase CO3NaeTCA AEnPecCUA U U3 Hero noctyna-
eT 8 6ypunsHble Tpy6bi NNaCTOBAA XUAKOCTL WK a3, U 3aKPbITLIN, KOrAa NOANAKEPHbLINA
06beM CKBKWHLI OrPaHU4MBaeTcA (M30NUPYETCA) U B HEM NPOUCXOAUT BOCCTaHOBNEHWE
NNAacTOBOro A3BMEHUA 3a CYET NOATOKA (rilonaa u3 nnacra. smeHexne fasneHus B OTK-
PbITLIV 1 3aKPLITLIE NEPUCAbI UCMLITAHUA 3aNUCHIBAETCA MMYyBMHHLIMKY perucTpupyown-
MU MaHOMETPaMK, KOTOpbie YCTaHaBNMBalOTCA B (unbTpe, 8 NPo6ooT60OpHOI Kamepe K
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B 6ypunbHbeIX TpyGax. MaHoMeTp B hunbTpe perucTpupyeT n3MeHeHne 4aBrneHna B CKBa-
XUHe nNpu CrycKo-noagbeMHbIX OnepaunAx U 8 nNpouecce McrnuvitaHnAa, MaHomerp, nowme-
WeHHbIn B NPobooTOBOPHOW Kamepe, KOHTPONUPYeT nNpouecc npuroxa dronaa
M3 npacra, FepMeTUYHOCTL nNPOGOOTBOPHOM Kamepbl n BYpunbHbix Tpy6. Mano-
MeTp B BypunbHLIX TpyBax KOHTRONUPYET repmMeTiHOCTb NOCNIEAHUX NPYU CrYCKO-NOoAL-
€MHbI { OonepaunAxX n UIMEeHEeHe REGBNEHNA B8 CKBaXXUHE.

Ha kauecTBO MCNbITAHUIA B 3HAYUTENMLHOW CTeNeHW BIUAET MPaBUMLHOCTL Bbibopa
MPOAOCMKUTENLHOCTM OTKPLITOrO U 3aKPLITOTO NMepnoaos. MNpy ucnbiTaHnu yrnesMeLlao-
WUX NOPOA, XapaKTepu3yOWUXCR MOBbIWEHHOR TMOPUCTOCTBIO U MPOHULAEMOCTLIO W
HAaCBILEHHbIX BOAON C PaCTBOPEHHLIM B HEW ra3om, ONTUManLHaA NPOLOMKUTENBHOCTL
OTKPbLITOro nepuoga cocrasndaer 30, a 3axkpeitoro — 120 mud, 3T1oro spemeHun o6blMHO
GbiBaeT AOCTATOUHO ANA NOAYYEHUA npeacTaBuTeNbHbLIX NPO6 W KaYecTBEHHON, XOPOoLWOo
BbINONAXMUBAIOLLEHCH KpUBOHK BocCTaHoBNeHNA aasneHun (KBA).

AnA rasoHOCHbIX NMECYaHMKOB NPOAOMKUTENLHOCTL OTKPLITOro nepuoaa 5—-30 muH,
a 3aKpbIToro — 4—8 u 1 6onee. [lNA HUIKONPOHUUAEMbIX a30HOCHBIX NOPOA NPU OAHO-
uMKnoBoM onpoGoBaHWKM He BCeraa YAAETCR MONYYUTb NOMNHOCTLIG BOCCTAHOBMEHHbIE
KB/. C uenuio cokpalweHna BpeMeHU 3amepa U NonyvYeHns noNHOCTLIO BOCCTAHOBEH-
Hot KB/l npuMeHRIoOT MeTOR uHTeHCuuKayum Ha 3aKpbiTOM Nepuoie NPUTOKa, 3aKnNio-
YalWUHCA B OAHO-, ABYKPATHOMN U Bonee 4acTUMHON pasrpy3ke nNaKepa yepes onpeaeneH-
Hble NPOMEXYTKY spemenn. Mo aaHHbiM YkpHWWrasa, npu asykpatHom so3aeicTsun
Ha AAECT ¢ BEeCbMa HU3KUMMN (PUBTPaUUOHHBIMU CBOMCTBaMM AaBNeHWe BOCCTaHaBNWBa-
€TCA A0 NNacTOBON BENUYUHbI NPaKTUMECKN 33 2 Y,

Kaxayo pasrpysKy rnakepa xefaTensHo nposoanTs uepes 30—40 mMun annrtensHo-
CTLi0 He 6onee 1 MMH C TaKUM pacuyeTom, YTobbl He pasrepmMeTusupoBaTs onpobyembtin
nnact. 3ro 0BbIMHO AO0CTUraeTCA Npu pasrpy3ske nakepa He 6onee yem Ha 15-20 % ot
nepBOHaYansHO. CO3AaHHON Harpy3Ku Ha nakep, YTo coorsercreyer 25-30 mm. [na
MHTEPNPETALUUKU B aHHOM CNyYae UCronbs3yioT nocneanui ysactoxk KBA.

Ona oBecrneyeHns AOCTOBEPHOCTH NOAYYAEMbIX AAHHLIX B NPOUECCE WUCNbITAHUIA
OCYULECTBNRETCA MOCTOAKHbLIA KOHTPOSb 33 HAaAGKHOCTHIO NAKEPOBKU, FEPMETUYHOCTBIO
uMHCTPyMeHTOoB 1 GypunbHbix Tpy6. KoWTpons pnomken obecneynBaTe sbinosnHeHue cne-
AYIOUWKX YCNOBUM: NOCTOAHCTBO MONOKEHUA YPOBHA XUAKOCTKU B 3aTPYSHOM NPOCTPaH-
CTBE U OTCYTCTBME XXUAKOCTU B BypusibHbiX TpyGax, KOraa CHeTYUMKOM Ha YCThe CKBaX#-
Hbl B 3aKPbITbI /i Nepyuoa He 3ath MKCMPOBAHO Hafu¥ne NPUTOKa NRacToaoro nuaa,

B npouecce MUCHbITAHWA M3MEPAIOT NNACTOBYID TemMnepaTypy B WCNbITbiBEEMOM
vHTEpPBane C NPUMEHEeHWeM MaKCUManbHbIX TepMomeTpos Tuna TI-7 (npeaenst uamepe-
HuA or 20 go 150 ~C, orHOCHTeNbHAaR norpewHocTs £ 1 °cy. TepMmoMeTpbl NOMEWAT B
creuMansHon repMeTU3MPOBaHHON Kamepe rny6unHoro manometrpa. [ebut rasosoro
thnionaa OUeHNBAIOT 110 NOKa3aHNAM rasoBoro cuetinka NCH-400, noacoeauHAeMoro ao
naKeposKu NOCPeACTBOM PE3UHOBOIO LNaHra K OTBepcTuo B BepTnore. Masosbii cuer-
YUK BO BpeMA OTKPLITOro NepuoAa ucnbiTaHuA pukcupyet o6beM BO3AYXa, BbiTECHAE-
MOro us OypunbHbix Tpy6, a 3atem — nputok cmonpa. MoKasaHNA cueTYNKaE 3aHOCATCH
B )KypHan., KoHTponnpyloT gasneHue raza B npobooTbopHoil kamepe npu ot6ope npobbl
Ha nabopaTopHbli 8HaAU3 C NOMOLILLIO 0BPa3LOBLIX MAHOMETPOB.

AnA uHTepnpeTauny pesynLTaToB FasoBOrO KapoTaXka rMPUHAMAOTCA NULLL Kavyect-
BEHHbIE ANAFPaMMBbI, H& KOTOPbLIX YETKO NPOCNEKMBAIOTCA BCE OCHOBHbIE 3MIEMEHTbI Npo-
uecca, MpU4EM Pa3HOCTb NOKAa3aHWWA ABYX MaHOMETPOB He npeBbilaeT AOMYCTUMBbIX
npeaenoB:

AP<0,17h + Am,

rae Y — nnoTHocTs 6YpoBOro pacTeopa, rlem®: h — PacCTOAHNE MEXAY YCTaHOBMEHHbI-
MW MaHOMeTPamu, M; AM — KNacc TOYHOCTH MaHOMeTpa.

Cyw.ecmylomue MeTogbl 06paboTKu AnarpaMm AaBneHWA AENATCA Ha ABe FPynnbi:
1) obpaboTKa KpMBblx BOCCTaHOBMeHUA faenedun (puc. 10) n 2) obpabortka Kpussix
AABNEHNA NPUTOKaA,
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p-105MNa Puc. 10, Ainarpamma pnasneHun:
A 7 — cnyck KNN-B5 B ckBaxnny; 2 — nocaa-
Ka naxkepa; 3 — OTKPLITHE BbINYCKHOrO KNa-
nava; 4 — KpusaA NPUTOKa OTKPLITOFO fne-
7 7 puopa; 5 — 3aKpbITUE 3aNOPHO-NOBOPOTHO-
ro KnanaHa; 6 — KpueaA BOCCTaHOBAEGHWUA
A AasneHunA (3aKpbiThii nepuoa); 7 - cHATVE

6 nakepa; 8 — noavem KNN-B5

T %2 t,4 KpuBble BOCCTAHOBNEHWA A@BNEHWA B
! A7 ra3acHOCHLIX W rasoBOAOHOCHBLIX OGbeKTax
Ab; o6pabaThiBAIOTCA NPEMMYLLECTBEHHO MeTo-
~ At nom XopHepa. CyuwHOCTbL 3TOF0 MeTOAd

£ 3aKNIONEETCA B TOM, YTO NEpUoA BOCCTAHOB-
NEeHWA AABAEHUA PACCMATPUBAIOT KakK nNpo-
AONKEHWe nNEepuoAa NPUTOKAE, CODTBETCTBYIOWIEr0 OCHOBHOMY 3aKOHY dunbTpauun.
AnA BOAOHACBULEHHBLIX W BOAOFa30HACHIULEHHbIX MNACTOB 3TOT 3aKOH MOXeT ObiTb
BhIpa)keH cneayowmn obpasom:

0,183 max T+ At
———————————_ant 9 S it

P3a6 =Pnn —

. r
i
roe Pyag — Tekywee 3abGoiiHoe gaBneHne Ha KPUBOW BOCCTaHOBAEHWR AaBNEHWA, COOT-
seTcTaylowee AaHHOMY MOMeHTy spemenn, 10° Na; Pp, —nnactosoe aaeneuue, 107 MNa;
Omax — AEGWUT rasa B Hayane npurtoka, cm3/c; i — ruaponposoaHocTs (rasonposoa-
HOCTb) , MKM?2 - m? - c/kr; T — BpeMA OTKPBLITOro nepuoAa, ¢; At — senminna nHtepsa-
na BpemMeHu, COOTBETCTBYIOWIErO PACCTOAHUIO MEXAY HaYanbHOW U NOCAEAYIOWMNMU TOY-
KamMy, MPUHATBIMK NPY PactunpoBKe KPUBOA BOCCTAHOBNEHHOrO A3BAEHUA, C,
T+ At
3asucuMocTb Pyag OT Ig ——— nuHelHas M UCNONL3YETCA ANA rpaduuecKoro on-
At
T+At

peneneHuA NNacToROIrO AAaBNeHWA, Tak Kak npu lg ——— >0 3a6oiiroe pasnexne npnb-
AWKAeTCA K NNacToBoOMY. t

Onpeapenesne NnacroBOro AaBneHMA U pPacyer napaMeTpoB ANacTta Npu 3ToM uene-
co06pa3HO NPOBOAUTL 8 CNEAYIOLLIEM NOPAAKE:

1) peaynerarhl paclinpOBKM KPUBOI BOCCTAHOBAEHUA AABMEHWA 3aMKUCbLIBAIOTCA
B8 Tabnuuy cneaytouieit hopmbl:

N® n.n. Piag At T+ At T+At T+At

I
At ¢ At

2) no peasynbratam paclundpoBKNU KPUBON BOCCTAHOBREHUA RABAEHUA CTPOWUTCA
rpauK, BbIPaX<aio ULt 3aBUCUMOCTb:

T'I"At)

At
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Pros, 192 PE (107 na?
120 l— Jog -
Prp Pra
200 rd
100
a . a 1
a2 Mlg T+Jt a2 01’ Lg T+dt

Puc. 11. Onpepenesune nnacTosoro AABNEHUA NO KPUBOH BOCCTAHOBNEHWUA AaBREHUA:
a — NRacT BOAOHACHIUEHHLLWA; 6 — NNAcCT Fa3oHachlLLeHHbI W

Mpachux {(puc. 11) cuutaeTcA NPUIrOAHLIM ANA ONPeleneHnd NNacTOBOTrO AaBNEHUA,
€CNK B KOHLUE €ro uMeeTCAR He meHee 3-—4 TOYeK, Yepes KOTopbie MOXXHO NPOBECTH NpA-
MyI0 nuHuio, NMpogonkan 3Ty NUHWIO A0 nepecedeHnn ¢ OCbl OPAUHAT, NONYYalT 3Have-
HUE NMNacToBOro AaBneHUR Ha rnybuHe yCTaHoBKY MaHOMeTPa,

Muaporeonoruieckue napamerpbl (koadduumeHTs! GunbTpauun, BOAONPOBOAU-
MOCTb, NNACTOBOE AaBneHue, KoadxbUUMEHT NPOHKUIEMOCTH) PACCHMTLIBAOT MO Pa3nuy-
HbIM METOANKEM, KOTOPbie ONWUCaHbI B CMEUManbHbIX pyKoBoAcTBax. B yrnepazseaouHoi
npakTuKe Haubonee npueMnaemMsl gopmynbl KpacHononbckoro u Xophepa.

LnA razodackiwerHbIX nnacToB opMyna XopHepa umeer cneayowui Bua:

0,366 qmaxPoTrinZ T+ At
P335 =PI'U1 - |g v
i Tc‘r At

rae Ter — 293 K; Thn — temnepatypa nnacta, K; £ — koadduuueHT oKUMaeMocTu AnA
rasa; Pg — armocdiepHoe aasnerue, MMa.

OnpepenAioT nnacToBoe paBneHuWe W PacCHnTLIBalOT nNapameTpbl nNacta s CNeayto-
u\eM NopAAKe:

no pe3ynbratam paclndpoBKU KPWUBOKH BOCCTAHOBMEHWA [ABNEHUA COCTaBARIOT
Tabnuuy cneaytowero Buaa:

T+A T+ A
ig
At At

N° ni.n. P336 Pgas At T+ At

T+ At
CTPOUTCA rpath UK 3aBUCUMOCTH! Paaﬁ =f(lg —--Z—— ).
t
B Touke nepecevyeHUA NPAMOIA, NPOXOAALWENH Yepes nocneaHue 3—4 Touku, ¢ OCLIO

OPAWHAT NONYYAOT 3H3YEHWUA KBaapaTa BeNW4WUHbI NA3CTOBOFO AaBMNeHUR, Ha OCHOBaKUKW
Yero paccuMThiBAETCA NMNacToBOE AaBnedne.

WUcxoan n3 aHanusa npuseaeHHsLIX (opMyn, HeoBX0AMMO CTPEMUTLCA K MAaKCU-
ManbHOMYy ymeHbiienuio senmwinnbl T + At/At. 310 aocturaercA B8 cnyvanx, Koraa spe-
MA 3aKpbiToro nepuopa At B0 MHOro pas Gonbuie BpemeHu OTKPLITOrO nepuoaa. Onru-
ManuHble cootHowenuna T u At npuseaeHs! BbiLe.

3amepertoe 3aboitHoe AaBneHUe AOMKHO COCTaBnNATL He MeHee 80 % OT pacueTHOro
nnactoBoro. Bo Bcex cnyvanx ucneiTaHUA CKBaMMH nnactoucneiTatenem KUU-B5, korpa
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WMEETCA NPUTOK ra3a, NOATBEPKAEHHbIW COCTABOM, KOrAa Kamepa repMeTuvHa, a Kpu-
B3A BOCCTAHOBAEHWA AaBREHUA noafaeTcA o6paboTke no mMeToay XopHepa, pesynbTaTthl
¥ NONYYEHHYIO BENMMMHY NNacTOBOro A3aBNEHUR CreAyeT CYKMTaTh ROCTOBePHbIMU, B npo-
HUUAEMbIX MOPOAAX B 30Hax Metamopduama yraein ot [l ao I, a TakKe B TPEWMNHOBATbIX
30Hax 8 30Hax Meramopduama ot XK o A 3amepeHHoe aAaBneHue rasa 6nu3Ko K ycnos-
HOMY ruapoctatudeckoMy. MeToanKa pacveTa rasaoHOCHOCTM NOPOA RO PesynbTaTaMm
NNAacToUCNbITaHKA NpuBeaeHa B npun. 14,

lMpunoxenue 8
YCTPOMCTBO WU CMNOCOB NMPUMEHEHWA NMPUBOPA NIFR-2

AnA namepeHnA rasosoro AaBnNeHnA B CKBDKKHAX, NPoGypeHHbIX U3 FOPHbLIX BbIpa-
60TOK WaxT 1M BCKPbLIBALWMX YrReBMeuialtwmne, Noanexaume onpoBosaHio NOPoALl,
pekomMeHayeTch ucnonb3losatb npubop MMA-2 koncTtpykuun U A um, A.A, CKOYMHCKO-
ro {puc. 12). Mpubop cocTouT U3 repmeTnanpylowero ycTpuiicTsa 4, pacnpeaenurenn 3,
HUAKOCTHOW K rasoBov maructpanen ! wu 2, BbINONHEHHBIX N3 MeAHbIX TPYBOK, MaHo-
MEeTPOB ANA 3aMepa BaBNEHUA repMeTUIUPYIoWER XuaKocTu 7 n AnA UsMepeHun aasne-
HUA rasa 6, Kacoca 5 ANA NOAaYM repMeTUINPYIoLLe XXNAKOCTU noa aaBnexuem, epme-
TUSUPYIOLLEE YCTPOMCTBO COCTOUT M3 METaNfIMYeCKon nonon TArM 8 uvnunapwyecikKon
thopMel, TPYBKU U3 BaKYYMHOW pe3auHt 77, Asyx MeTannmieckux 0B UMHbIX NAaTPOHOB
9 n metannuueckux nepexpsisalownx nnactud 10. B cpeaHei yacTu TArK WMeEeTCA Hec-
KONbKO PaavanbHbIX OTBEPCTUN ANA APOXOAA KUAKOCTU. B TAry 8CTaBNARETCA 3aMepHaR
TPYBKa, KOTOPas ¢ OAHOW CTOPOHb! Pa3BanbUOBLIBABTCA M NPUKWMAETCA K TATE NPU No-
MO Fanku u WwWTyuepa. [pu repmeruzauuu X UAKOCTL NOCTYNAET MOA AGBNEHUEM C APY-
roit CTOPOHbI TAFM MEXAY TPYGKOM 1 TArOiA, 3aTeM Yepes paauanbHbie OTBEPCTHA B TAre
BO3AEMCTBYET Ha BAKYYMHYIO PE3UHY ¥ PaciuUpPAIOT ee A0 TeX nop, nokKa nepexpblsalo-
WWe AnacTuHbl He BONAYT B CONPUKOCHOBEHME CO CTEHKamMn cKBaxkuHbl., TIpW aanbHer-
WEM YyBEnWYeHUU [aBNEHUA 38KAYMBAEBMOM KUAKOCTW CO3AAETCA AaBNeHwe repme-
TU3auuK,

fAasneHne rasa nepeAaeTCA Jepe3 3aMepHylo TPyBKy Ha MaHOMeTp, no iukane
KOTOPOro cHumaeTca oTtcveT. [0 OKOHYaHWMU 3amMepa ANA KU3BNEYEHWUA YCTPOUCTEa U3
CKBaXKMHbl A3BNeHWe XUAKOCTY cBpach!BalOT, BCNEACTBME YerO BAKYYMHAA pesuHa CKu-
M3eTCA ¥ BO3BPAaLLAeTCA B NepsoHaYanbHoe cocToAHue. Bo3aeicTeyA Ha XBOCTOBUKY ne-
PEeKPLIBAOLWNX NIACTUH, OHA 3acTaBNAET MX TaKXKe NPUHUMATHL NepBOHaYaNsHOe NONoXKe-
Hue,

B 3aBWCMMOCTU OT ANWHBLE TEPMETUINPYEMOR CKBKUHB! Npubop CHabXaeTcA Kua-
KOCTHOW W ra3oBO# marucTpanAaMu COOTBETCTBYIOWEN Ahutbl. [pubGop B BOCXOARLLME
WM ropu3OHTaNbHLIE CKBaXXUHLI BONLWONW ANUHLI NOAAeTCA AocCbiNbHUKOM. epmern-
IMPYIOWMNIA 3NeMEHT BbiNONHEH TakuM 06pa3om, YTO AaBneHue repmMerTusalym, co3paea-
emMOoe HacoCOM, NPaKTUYECKYW MONHOCTHIO NEePERABTCA Ha CTeHKW CKBaXKMHbl, [asneHue
repMeTu3aumnn 4omKkHO Ha 30—50 % npeBsillaTe BO3MOXKHOE Fra30806@ AaBNEHUE, OPUBHTH-
POBOYHO NPUPaBHUBAEMOE K MMAPOCTaTUMECKOMY.

fpunoxcerue 9

YCTPONCTBO AErA3AUUOHHLIX YCTAHOBOK
W CNOCOBbI BETA3AULKKU NOPOAHO-FA30BLIX MPOB
“ XUAKOCTEN

Aerazauma npo6, oTO6paHHbIX B repmeTHuacicue cocyabl. [nA n3snevyeHns rasza us
repMeTHIecKMX cocyaos 7 nNpuUMeHAeTCA TepMOBaKYyMHaa ycTaHoBka (pue. 13), coc-
TOAWAA U3 n3MmepuTenbHon 6lopetkn 72 smectumocTbio 0,5 i, ypasHUTENbHOro cocyaa
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Puc. 12. Mpu6op ans 3amepa rascsoro gasnesva NI'R-2 (a) u ero repmetusupyuiee ycrpoictso (6)



Puc. 13. Ycranoska AnA gerasauun npoé U3 repmeTNYecKMnX CoOCyaos

70, Bakyymmetpa 4, 6yTeinku anA ov6opa rasa 8, norpyxeHHoi B cocya 9 ¢ ABaaLaTH-
NPOUEHTHBIM PacCTBOPOM NOBapeHHOW CONW, Pe3UHOBLIX WNAHIOB 5, Ha KOTOPbLIX yCTa-
HOBREHbl 3 UMbl 3, 4, 17, Tpexxonaosoi kKpaH 9.

AnA ot6opa cBOGOAHO BHLIASNRIOWErocA rasa NPy KOMHATHON TemnepaType v aT-
MOChepHOM A3BMEHUN YPaBHUTENbLHLIK COCYA NOAHUMAETCA BBEPX, W3MepUTenbHar
6lopeTka 72 1 WRaHF, BEAYWLKWA K 3axnMy 3, 3ar0NHAIOTCA PacConoM, 3aKpbliBaeTCH 3a-
um 77; ypaBHMTensHbiil COCYA ONYCKaeTCA BHM3, U3MepuUTenbHaA BlopeTka CoeauHRA-
eTCA KPaHOM C FepMeTMHeCKUM cocyaoM 7, OTKPLIBAETCA 3aKnM 3 U ra3 noa AaBneHuem
nocTynaer B U3MepuTenbHyi0 GIOPeTKY U BbITECHAET U3 HEe Paccon B ypPaBHUTENbHLI
cocya. MMocne okon4aHuA CBOBGOAHOIM razooraadm KpaH 7 nepeKpLiBaeTcA, yposeHb
MUAKOCTU B U3MEPUTENsHOM GopeTKe N yPaBHUTENbHOM COCYAe yCTaHaBNWBAOT Ha OAN-
HaKOBOW BLICOTE, NOCNE Yero 3amepAloT obveM rasa, 3aTeM ypaBHWTENbHbLIN COocya hoa-
HUMAETCA BBEPX W Fa3 nepesoauTca B ByThinky 8.

JAAnA AONORHWUTENBHOrO W3BNEYEHUA Fa3a NPU Harpeee nNoM4 BaKyyMOM repmertusec-
KWiA cTakKaH noMewiaeTcA B HarpesaTenbHY BaHHY C KWNAWe®R BOAOKH. 3anonHeHHan
pacconom viMeputenbHaa GI0pPeTKa COeANHARTCA KPaHOM 7 C FrepMeTU4eCKUM CTaKaHoM,
B YPaBHUTENLHOM COCYAe BaKyyMHbIM HAaCOCOM CO3AAETCA paspe)xeHue, BENNYMHa KOTO-
poro thukcupyeTcA no sakyymmertpy. MNocne cosnanua paspexeHun g 0,002 MIMa npoby
BbLIAEPXKMBAIOT NOA BaKyyMoM 2—3 yaca, 3aTeM 32)XuM 3 NepeKkpLIBaeTCA, NPOM3IBOANTCA
3amep obvema rasa u ras nepesoanTcA B By Teinky 8, [lerasauma KepHa NpoOM3IBOAUTCA A0
TeX nop, noka o6LeM rasa, U3BNEYEHHOTO 33 0AHY OTKauKy, ByaeT COCTaBNATL He Bonee
3—5 cm3. Mocne atoro 3amum 3 nepexKpsIBaeTCA, COCYA C CO3AaHHbIM 8 HEM pa3pexeHu-
€M U3BNEKAETCA M3 BaHHbI U ero ocTaBnAoT Ha 10~12 4 npu KOMHaTHOW TeMnepaType,
3arem npoba noasepraeTcA MOBTOPHONM aerasaunn. Ecnn yepes 10—12 4 nocne okepen-
HoW perasauvm oBvem u3BnevYeHHOro raza He Gyaer npessiwatb 5 % ot obuwero xonu-
4yecTBa paHee U3BMEYEHHOrO rasa, Aerasauvns HepPasapPobNeHHOro KepHa CYNTAETCA 3aKOH-
YeHHOU. B oxnaaeHHblt A0 KOMHATHOW TeMnepaTypbi COCyh € AerasvposaHHbiM Kep-
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'HOM BNYCKalnT BO3AYX W3 N3MepPUTeNbHOI GIOpeTKMN ¥ 3aMeprIoT BenuinHy ceoboaHoro
NPOCTPAHCTBA COCyAa.

Aerasauna nopoaubix NPob, oTOGpaHHbIX KepHOrasoHabopHUKaMKU, BKAOYaeT cre-
AylOLME ONEpauuM: NPOBEPKY FepMeTHYHOCTHA KepHONPUEMHMKA C npobon; usmepeHue
rasoBoro AasneduA B KepHonpuemHuxke; oTbop rasa us rasocbopHuka; orbop rasa ann
ananusa; otbop cBo60AHO BLIAENAIOWErOCH Fada U3 KEPHONPUEMHUKA; NPOBEPKY Aera-
3al4MOHHOI YCTAHOBK K, Aera3saunio npob nz KepHonpueMHUKa.

lposepra 2epmeTudHOCTU U uMepeHue 0acneHUn 8 KepHonpuemHuke. IepMmeTny-
HOCTh KEepHONpuUemMHuUKa ycCTaHasnueaeTcA no OTCYTCTBMIO BMAKMbBIX I'a3OBbIﬂ.eFleHVli7l
npy NOTPYXXeHWU ero B ropuacHTaNbHYO BaHHy ¢ BOAOK HerepmeTuuHble KepHonpuem-
HUKW Aerasauuu He noanexar. [AnA v3mMepeHun JaBReHUA B KEPHONPUEMHUKE BBUHYM-
BaeTCA BEHTWfb ¢ MAHOMETPOM TakK, YTO6bl BUHT, PpacNoONOXKeHHbLIN Ha KPbIWKE BEHTUNA,
HaxOAMNACA B KpaiHeM BepxHeM nonoewuu. BpaweHueM BuHTa OTKPLIBAIOT Knarla
KepHofipyeMHUKa n zanucoisaloT noKasaHuA MmaHomMeTpa, 3aKpbhIBaOT KnariaH M BblBUH-
YMBAlDT MaHOMeETP.

Or6op 2aza uz eazoc6opHuxa {puc 14). MazocBopHUK 7 ycTaHaBAUBAOT BEpTUKa-
NbHO TaK, YTOGbI MECTO 3aBapKKU HaXOAUNOCH BHU3Y. 3aBUHYMBAIOT BEHTMNU B BEPXHUN
M HWKHUI KnanaHsel raszocBopHnka (BUHTLI HaXOAATCA, COOTBETCTBEHHO, B KpaiHem
BEPXHEM WU KPaHEeM HIKHEM MOMONKEHUU) , HIDKHUIA BEHTUNb COGAUHAIOT C HANOPHOW CK-
NAHKON 2, 3anONHEeHHON 3arnopHOMN KUAKOCTHIO (HacbiuleHHbIn pacTeop NaCl), Haxoas-
WeicA Bbiue razoctopHuka. BepxHuil BeHTUNb COBAVHAIOT C MEPHLIM COCYAOM 3, npea-
BaAPATENBHO 3a8NONHEHHBIM 3aNOPHON XUAKOCTLIO, YPaBHATENbHAA cKNAHKa 4 AOMKHA
HaxoOAMTLCA HMKe MEPHOTO Cocy/Aa. 3aBUHYMBAHMEM BMHTA OTKPbLIBaIDT NOCneAosaTenb-
HO HWKHWIA 1 BepxXHWIA KnanaHbl rasocboptuka Mpu NOABNEHUK MUAKOCTU B ANUHHON
TPybOKe MEpHOro cocyAa 3 NoABOAALIMKA WNAHT NepexmnmaloT 3axkumom 6. 3ameprioT
06beM M3BEYEHHOO 'a3a rocne coBme-
LeHUA yposHeid B cKnAxke 3 u 4 npu
OTKPbLITOM 3aXume 5, 3amepAIOTCA aTMoc-
cdepHoe Aasnedne v Temnepatypa B na-
Gopartopum,

Or6op 2asza dnA aHanu3a. 3aKpbi- 2
BalOTCA BCe 3aXXumbi (cm, puc. 14), 6y-
Teinka 7 v NOABOAALME LUNGHIW 3anon-
HAIOTCA 33NOPHON KUAKOCTLIO, AOAHU-
MaeTCA YpaBHUTeNbHan CKnRHKa 4 sbilue
MepHOro cocyaa 3, OTKPLIBAOTCA 3aMu-

Mbt 5, 6 n Habupaerca npumepHo 400 cm

raza B 6yTbinKy 7; 3aKpbIBAIOT ropnblly-

KO GYTbINKK C rasoMm noa 3anopHom Xug- c(
KOCTbIO NPOBKOM, HaKNenBaloT ITUKETKY.,

Ocrasluvitca raz oxuraercA. Ecnuv rasa
meHee 500 cm”, TO ero MOAHOCTHIO
nepesBoART B ByTbINKY. 10

Orbop ceo6odHO @bidenfAoujezocn
2a3a uz xepHonpuemHuxa. Kepronpuem-
HMK NOCPeACTBOM MUKPOBEHTUNAR U LUNEH-
ra NOACOEAVHAETCA K 3anofiHeHHOMY Ha-
ChieHHbIM PACTBOPOM NOBAPEHHOW conu
mepHomy cocyay 3.  YpasHuTensHan
cknAnka 4 usmepntensHoro 6noka {cm.
puc. 14) fonKHE HAXOAUTLCA HWXKE CO-
cyaa 3, saxum 5 orTkpbit. Beutuns J
BSMHYMBAGTCA B KnanaH KepHonpuemHu-
Ka, NpU 3TOM BUHT ROMKEH HaXOAUTLCA

=7 i A

.

Puc. 14, Ycranoska anA orbopa rasa
13 rasocBopHuiKa
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e\ 8 KpaitHem BepxHem nonoxexun, Bpa-
@ 6‘ uieHnemM BUHTE BEHTUNA OCTOPOX-

Ho {!) oTKpbIBAIOT KNanaH KepHonpu-
eMHUKa ¥ BeayT HabBnwoaeHue 3a raso-
BoigeneHnem B vedenme 1 4, nocne
yero KnanaH 3axpeisaT, [pu OTKPLI-
TOM 3axume, 5§ MNOAHATHEM CKIAH-
KN 4 ypoBeHb pacTsopa B HeW coBme-
WaiT ¢ YPOBHEM pacTBOpa B8 COCYy-
A€ 3, 1O wKane 3aMepRIOT U 3anucCebl-
BaldT 06veM rasa; 3amepAlT aTMo-
cthepHoe paBneHve U TeMnepaTypy
i BO3ayxa; oT6upaloT npoby raza 8 Gy-
Toinky 7.

O160p ce0b600HO ebidenawezo-
CA 2a3a u3 KepHonpuemHuxa. [nr
W3BNEYEHNA ra3a U3 KEPHONPHEMHUKE,
nocne ov6opa ceoboaHO BbisenNuBE-
rOCA rasa, MCNONb3YeTCA Aeras3aynoH-
HaA ycraHoska (puc. 15), sxmovato-
WaA MUKPOBEHTUNb ANA OTKPLITUA
KRnanaHa ¥ BbINYCKa rasa 2, 3axumst
3 7.8 11, 12, 14, 15, 17, Bakyym-
metp 5, rasoc6opHblit 6annoH 4, Ha-
nopHbIt 6aKk 6, YpPaBHUTENbHbIA CO-
17 cya 9, mepHbiit cocyn 10, 6yTeinky
ans  ortbéopa razosoit npobbl 16,
BaKyyMHbiA Hacoc 713, soaRHyio 6a-
HIO 18, B KOTOPYIO nNOrpy)aetca
KepHONpUMeMHUK T ANA aerasauyww.
14 3nemeHThl YCTAHOBKU COGAUHRIOTCA

Puc. 15. lerazauvoHHan YCTaHOBKa RNA naaneve- BaKYyMHLIMU LUAGHTAMU B MERHbIMU

HWA rasa n TPyGKamu.
3 KepHOnpuemMHUKa [Teped wavanom dez2azayuu ra3o-

cbopubil 6annoH 4 HaNONHAIOT 8O-

DOW: NEpPeKpsIBal0T BCe  3aKUMbY,
6ak 6 3anonHAKT BOAONK yepes oTeoa 17, coeanHeHHbI ¢ BOAONPOBOAOM; OTKPLIBAIOT
saxum 8, oTBOAbI 7 U 71 OTKPLIBAIOT HAa COBAMHEHME C BO3AYXOM, BOA3 U3 HANOPHOrO
Gaka 6 nocTynaeT B razocOOpPHLIN GannoH 4 w BbITECHAET U3 HEro BO3AYX, OKOHYaHKe
BbITECHEHUA BO3/1YXa OTMEYAETCA NO BHLIABNEHMIO BOAbI U3 OTBOAA 7, NEPEKPbLIBAIOT 38~
wKumst 7 1 8.

OtkaunsawT sBogy u3 Bannoxa 4 B 6ax 6, HanopHsiil 6aKk 6 coeAMHAGTCA C BaKyyM-
HbIM HacocoM 73, BKNIOYABTCA HACOC, OTKPbLIBAIOTCA 3@ uMbl 77, 8, CO3A310T BaKyyM 80
NONHOW nepeKavku BOAbI M3 GannoHa 4 B 6aK 6, 4TO ONpegenAeTcA NO 3BYKY; NepeKpbt-
BAT 38UMbI 8 1 17, BaKYYMHBIA HACOC BKIIIOUYBIOT,

CospaercA Bakyym B BannoHe 4. nepexpeiBalOT BCe 3aX(¥Mbi, Bannon 4 coeauHA-
eTCA C BaKyyMHbIM Hacocom 713, BKNKOUAOT Hacoc, OTKPbLIBaT 3axkuMm 17, B Gannoxe
CO3436TCA BaKYYM AQ YCTAHOBNEHUA CTPENKY BaKyymmeTpa § B MuHUManbHOe Nonaxe-
Hue, NepeKpLIBaOT 3aKuM 77, BoIKNKYaKT Hacoc. Ecnu yepe3 24 4 nonoXeHue CTpenxku
He U3MeHNUTCR, a B Bannove 4 He OKAXETCA BO3AYyXa, YCTAHOBKA CYNTAETCH MepMeTHUI HOM.

Mpou3BOAWTCA nepBaA Aera3zauus: NEPeKpbiBaloT BCe 3aKUMBI, KpOMe 3axuma 3;
BeHTUNEM 2 OTKPBIBAIOT KManaH KepHONpUeMHUKE, BKDHAIOT BOARHYIO BaHio 78 ¢ Kep-
HONPUEMHNKOM Ha 6—8 4; B KoHue pabGoyvero AHA GaHIO BbIKNIOHAIOT, NEPeKpPbI BAOT 3a-
»um 3.
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M3eneveHHbIVi ras nepesoAnT n3 GannoHa 4 B MepHblii uunuHap 70: nepexpsiBaloT
BCE 3KUMbI, 3aXKUM 77 OTKPBLIBAIOT Ha CORAMHEHUE C BO3AYXOM, OTKPHIBAIOT 3KuUM 8,
sBoAa u3 6axka 6 nocrynaer B8 6annod 4; 1015 MUK BBIKMAAIOT, NOKa ra3 B BannoHe 4 He
0Ka3bIiBaeTCA noA HebonblwnMm aasneHuem; cocya 70 3anonHAloT 80OAOH, cocya 9 onyc-
KalT HwKe cocyna 10, OTKPbIBAIOT 3aXumMbl 7, 12, 74. OKoHuanue nepesoaa rasa us Gan-
noHa 4 B cocya 70 onpeaenAercA NO NORBNEHWIO BOALI B ANWMHHOMN TPy6BKe cocyaa 70.
Kak Tonsko cocya 70 3anonHAETCA razomM, 3amMeprioT ero o6bem n oT6upaloT npoby Fasa
AnA ananusa, MostopHble 3aMmepb) 06bvemMa rasza u oTGOP €0 Ha aHanu3 NPOU3BOAAT A0
TeX nop, NOKa He HaYHeT BbIIMBATLCA BOA3 M3 LWNAHra, Beayluero ot 3axuma 15 «
GyTbinke,

Herazaumio KepHonpueMHuka noaropmor RO Tex nop, noka o6vem rasa, sblaenvBe-
werocH 3a 1 cMeHy, He 6yaer menee 5—10 cm3, Mocne aerasauun npobbl WNAaKr OT BeH-
TUNA onycKalT Ha 2—3 ¢ B8 BoAY. ECAn npit 3TOM B8 KepHONPUEMHUK 33CacCbiBaeTCA BOAA,
MOXHO CHUTATb, YTO 3aCOpeHne KaHanos gerasauum oTCcyTCTBYyeT,

AnA yao6ctea pabors GannoHbl COSAVHAIT B cexuun no 5 WITYK, NO3ITOMY OTKa-
4MBalOT BOAY M CO3AAI0T BaKYyM OAHOBPEMEHHO BO BCex BannoHax.

B cBA3M ¢ TeMm, 4TO 8 CNaBOYrnUCTbIX U HEYT AKCTLIX NOPOoAax 06bemMbl U3BneKaemo-
rO ra3a HesHauyuTenbubl, uenecoobpasHo gerasaumio NPo6 NPOBOANTL HAa yCTaHOBKeE, rAe
rasocB60pHbIA COCYA U3rOTOBNEH K3 OCOBO NPOYHOr0 CTEKIAHHONO UMNMHAPE ANaMeTPOM
10—15 cm u anuHon 0,5-0,7 M, BMecTo HaNopHOro 6aka cneayer NPUMEHATL TaKoh e
CTeKNAHHBIA cocya, T.e. yCraHoBKa 6yAeT COCTOATL U3 ABYX NONAPHO COEANHEHHbLIX CO-
cynoB. MpuMeteH e CTEKNAHHBIX COCYAOR UCKNIOY2ET BO3MOXKHOCTb OBOTalLIeHA naBne-
KaeMOoro rasa OCTaTO4HbLIM Ta3oM C 3arPA3HEHHLIX NOBEPXHOCTEeR Honbiunx MeTannuvec-
Kux razocboptbix annoHos.

JoxymeHTauMA #u MCCNSAOBaHWE OTAEra3aupPOBaHHOFO NOPOAHOTOo Kepxa. KepH,
n3BAEMEHHLIN NOCNe aeras’auuM K3 KepHoNpueMHUKa KepHorazoHaGopHuKa unu repme-
TUMECKOFrO COCYAa, NMOMeulaloT ANA AOKYMeHTauuu B cneumanbHbie noTku, JJokymenTa-
UMA NPOU3BOANTCA MO CREAYIOULEA cxeme:

OTMEMaloT MNOTHOCTL 3aTUPKK KepHa B KEPHONPUMEMHOR KOpOHKe W ero Bsnax-
HOCTb;

oTMeualoT opMy Kepha (CTonBuKkN uAM Kycoduxu), yKasbisaleT pasMepbl Kycod-
Kos (Bcm);

BLIAGNAIOT Y HYMEPYIOT CBEPXY BHU3 AMTONOFMMECKME PasHOCTU NOPoa, onpese-
NRIOTCA NYUHENHLIN BLIXOA KEPHA No KaX Aol PazHOCTK 1 obwmit sbixon (s, %) ;

B3BELLUURAIT U NPOBEPRIOT MPABUMMLHOCTL JIMHEAHOro 3aMepa NO Macce KepHa B
KaXA0O# NUTOOMrMMECKON PazHoCcTH;

OMULLAINT KepH OT NOCTOPOHHUX NPUMece#t, MOKT, maTepuan, NPoOLLeAilnid vepes
tuta, cobupaloT ¥ COGAMHAIOT C NPOOOA WnamMa UNKu FNKHUCTOrC PacTeopPa; nocne npo-
CYW KK KepHa NPuU KOMHaTHGW TeMrnepaType NPOU3BOAAT €0 NOBTOPHOE B3BEIIUBAHNE;

NPOK3BOAAT NUTOMNOrMMeCcKOe onucanue nopos (cnoes}, xpaTrko XapaxkTepusyloT
€CTeCTBEHHYI0 TPeUWMWHOBATOCTL KEPHa C YYETOM BO3MOXHbLIX €€ M3MeHEeHUN B CBR3U
C ANWUTENbHON TePMOBaKyyMHOK 0BpaboTKoil.

O6pa3subl BLIAGNEHHBIX MMPU ACKYMEHTauUMW NUTONOIUYECKWX PasHOCTeil nopoa,
oBpa3youwmux cnon MowHocTeo Sonee 10 cM, CAAIOT Ha TeXaHanus, NPOCNOW MOLWHOCTLIO
meHee 10 cm o6beanHAOT ¢ Gonee MOLWHBIMN,

BeayaapHoe paspyweHWe ¥ OKOHWYaTeNbHanR AerasauMa KepHa. [nA onpegeneHwn
BENWYNHbI OCTATONHON T330HOCHOCTW OTAETa3sUPOBAHHLIA KepH M3BNEKAIT U3 repmeTu-
MECKOro COCY/Aa M nepexknaautBaloT 8 cocys CBP-1 (cm, puc. 7), KoTophit noMewatoT
noA npecc yctaHoBKu ANA GesyaapHoro paspywenur (paspasnusanuna) nopog (puc. 16).

MocTeneHHo noskilLaR A3BReHUe Ha KepH 5 ¢ nomowbio Hacoca 8, HabnogaloT 3a
norpyxeHnem witoxka 4 B cTakad 2. POCT AaBfreHnA NPeKpaltaeTch Npy 40CTUXKEHUN Ma-
HOMETPOM 7 NoKaszaHWiA, 8 ABa Pa3a NPEBLILIAIOWMX NOROA NPOYHOCTM 0Bpasua npu OKa-
. Cocya v3aBnekawT u3-noa npecca 7, 6, yaapaMu MONOTKa NO €ro Hapy>KHbIM CTeH-
Kam A06UBalOTCA PaspLIXNIEHUA NOPOAHOM MAaCChl, YTO OLYLWIAETCA NO 3BYKY nNepechina-
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HUR NOPOZHOW Menouu. 3aTem pe-
3MHOBLIA OTBOA 3 MOACOBAUHAIOT
K TepPMOBAKYYMHOW YyCTaHoBKe u

npoussoanT 2 — 3 perasauuu npu
Harpese nNog BaKyyMOM, Kdxaaa
nPoOAONKUTENRLHOCT B 1 CMeHy. B

m— —7 \.r.7 KOHUE CMeHbl 3amMepAlT ob6nem
M3BAEYEHHOTO raza, [erazauma
NPEeKPaLEeTCH PU BhiACNEHUN Me-
N Hee 2 — B cm” rasa s cmeHy. Nocne
\ 3TOrO0 COCYA OTCOEAWHAIOT OT ycCTa-
HOBKW, W3 Hero W3BNEKalT pas-
cocTas.

Hderazauma npob6 mupxocTu.
AnA  perasauvu npob6 B nonesbix
ycnosuax  [20] wmcnonsaytor pera-
saTop CaBueHKO, COCTORWMIA U3 By-
THINKKW  BMECTUMOCTbIO 5—-6 n,
Dy uMelolLeid pe3auHoBYI0 NPobKy ¢ oT-
Bodamu. Bosayx u3 Gyrbinku orca-
pu— cbiBaloT Hacocom Kamosckoro. MNoc-

7 ApPo6BneHHyIIo NOpoAY, ee B3BELUMBAIOT
¥ ONPEASNRAIOT IPaHyNoMeTPUUECKUi

o NN
I

ol

_4_., — Nne co3paHWA Bakyyma 8 GyTbinb 3a-

= LU o (- €acbIBEETCA UCCNEAYeMan XUAKOCTD,

\ ™  Korga 6yTbinb 38NOAHRT XXUAKOCTLIO

// N N / - Ha 5/6 ee o6vema, xuaKocTs B3ban-
LLLLLLL = =/ THIBAOT B Teyenue 5 MWH, nepeso-

AAT U3BNEMEHHbIN ras 8 GyTuifnKy u

Puc. 16. Ycrawoska pna GesynapHoro paapy- 3amepaior ero ob6nvem. Coaepxcatnue
WEeHnUA NOPOAR CK ra3zoBbiX KOMMOHEHTOB B 1 n
BOAbLI onpegenAdt no dopmyne:

Vg @V + Vig)
Ve V

’

w

rae V3 — KONWMMECTBO ONPEAENAEMOro KOMNOHEHTa B U3BREYEHHOM ra3e, 1; Veg — 06b-
M rasoobpasHoin ¢asbl, n; 0 — KO3PHUUMEHT PacTBOPUMOCTM AAHHOFO KOMMNOHEHTA
rasa B “3y4aemoi XUAKOCTW Npu Temnepatype onbita; Vi — oBuui c6bem aerasvpy-
eMon wugkoctn, n. ®opmyna moxer GbiTb UCNONL30oBaHa u npu obpaborke peaynbTa-
TOB Aerasauuu BoAbl U FAVHUCTOrC PAcTsopa Ha TEPMOBAKYYMHbIX AerasaTopax.

AnA aerazaumy XunakocTu {soakl unu Byposoro pacTeopa) 8 naGopaTopumn ucnons-
ayior perazatop IKY-1 [20]. Anm naenedennn rasa m3 npob uAKOCTU MOXKET BbiTh
MCrNONb3oBaHa TePMOBaKYYMHas yCTaHOBKA ANA Aerasauun npob U3 repmMermvecKkux
cocypoB (cm. puc. 13}, K KOTOPOIA BMeCTO cocyaa 7 nNOACOGAMHAIOT npuemHyio Glope-
TKy. Wccneayemyto :UAKOCTE BNYCKalOT B NPeABaPNTENbHO OTBAKYYMUPOBaHHYIO Npu-
eMHyto BlopeTKy U noaorpesainT 40 Temneparypbl 50—60 C, 4v0 BbI3biBaeT UHTEHCUB-
HOE KUNEHUEe >XKUAKOCTH U BbiugneHue 8 Pa3pPeXxKeHHOe MPOCTPAHCTBO PacTBOPEHHOrO
rasa. BoiaenriOWMACR ras nepuoanNecKy NepesOAAT B U3MepuTenbHyio Gloperky 2, oT-
KyAa oTOupaloT npoby ANA aHanuaa, OT4erasupoBaHHYI0 XXUAKOCTb YEPE3 HIWKHUA OTBOA
NPUeMHOR 6I0PeTKY CANBAIOT 8 MEPHbI It UWMNUHAD, B KOTOPOM ONpPeAenAIoT ee 06beM.
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lMpunowenue 10

BbIABNEHUE U U3YYEHWE MUKPO3AMNEXKENA MA3A
B YFMEHOCHOM TONIWWE

Mpu Hanwiuy noByuieK B YTIGHOCHBIX TOMWAEX MOFyT NPUCYTCTBOBaTh CKOMNEHUA
cB0o6GOAHOro rasa B BMAE PA3sNUYHLIX NO pasmepam 3anexeil, yaule Bcero — MUKpo3sane-
el ¢ KONUYECTBOM COCPEAOTOMEHHOr0 B HUX 1a3a OT HEeCKONbKUX COTeH KyBometpos
A0 AecATKOB U Bonee munnuoHos KybomeTpos. MNpu BCKPbITUKM TaKuX 3anexxen passe-
ACYHBIMM CKBKMHAMMW BHavane HabMIOAAETCA NOMAHOE MK YacTKMHOEe NOrnouleHue nNpo-
MbIBOYHOM M UAKOCTU UV CAMOU3NNB C NOCHeAYIOUIMM Fa30BbiAeNeHneM, MHOrAa B Buae
B8biBpocoB M (hOHTaHWPOBAHMA ra3a unKu BOAbI C 'a3om. BekpeiTue Mukposanexen rop-
HbIMU BLIPABOTKAMM CONPOBOXKAAETCA BOIHMKHOBEHMEM CY(INAPHLIX BblAeneHW rasa v
NPUBOANT K 3HaYMTENbHOMY NOBLILIEHMIO Fa30BOW OfacHOCTM. 3anackl rasa, cogepa-
WwMecA B MUKPO3anexax, MoryT UCNonb30BaTsCA B HAPOAHOM X03AWcTBe. [nA ycnewHo-
ro peuleHuWs BONPOCOB, CBA3@HHLIX C NPEAOTBPALLEHUEM ONACHOCTKH, O0YCNOBNEHHOMN
cKonnesuem rasoe B Mgucposanemax, “n NPpOMbILLIeHHBIM WUCTTONL3OBaHWEM 3TUX rasos,
+#HeoBXoauMO CBOEBPEeMEeHHOe BbiAIBMNEeHUe W BCEeCTOPOHHEe M3yvyeHUWe MUKposanexei B
NPOUECCE Pa3BeaAKH YrOfibHbIX MECTOPOMACHUA.

Mukposanexxu rasa B yrneHocHsIiX TOAWaX BLIABNAIOT M 3y4alnT NPy NoMowu me-
TOAOB W TeXHUYECKMUX CPEACTB, NMPUMEHAEMbIX B ra3zoHedTAHOK reonoruu B npouecce
npeasapuTenbHOi Pa3BeAKWM 8 OCHOBHOM BbIABNAIOT NULb NPU3HAKKM CYLLECTBOBAHUA
MUKpOo3anexen. [N 3Toro usy4aloT M aHanuM3npyoT reonoruveck e GaKTopbl, 06ycnos-
nuBsatowMe HaKonneHne, coxpaHeHne CBOBOAHOrO rasa U BO3MOXHbIA XapaKTep ra3osbi-
AeneHus B ropHste sbipaborkn. OcoGoe BHUMaHKE CneayeT yAENATb aHanusy CTPYKTyp-
HO-TEKTOHUYECKUX, NUTONOFMYECKUX, FMAPOreonorudeckux (akTopos, a TakXe npA-
MbIX U KOCBEHHBbIX NPKW3HAKOB, CBUAETENLCTBYIOWNX O BOIMOMKHOCTH CYUIeCTBOBAHUA
cKonneHuin ceobopHOro rasa.

CTpyKTypHO-TeKTOHMYECK e chakTopbl, OGnaronpuArTcrayiouive HOPMUPOBaHUNIO
ras’oBbIX 3aneXKeit, — Hanuuve B NpeAenax pPassesyemMbiX y4acTKO8 KYMONoBuagHbIX U aH-
TUKAWHaNbHbIX CKAAA0K, PaspbIBHbLIX HapyLlJBHVlﬁ, CONPOBOXKAAKDLWINXCAH 30HaAaMWN NOBbLI-
WeEeHHOW TPewmMHOBaTOCTH, PE3KMX U3IMEHeHWI 3NeMeHTOB 3aneraHvuA NopoA, NPUBOAR-
wux K dnexkcypoobpasHbimM UK CTyNeHYaTbiM U3rnbam cnoes, 1 T.4.

K nuronorwieckium akTopamM OTHOCMTCA GNaronpuATHOE ANA aKKYMYNALUY rasos
coveTaHMe NOPOA-KONMEKTOPOB WU MOKPBLIBAIOLMX UX IKPaHUpYIoOWUX ras dnougoyno-
pos. Konnektopamu rasa cnyxart, KaKk npaBuno, nopoabt, o6nagalouiye nOBbiWEHHOMR
NOPMUCTOCTLI0 M NPOHWUAEMOCTLIO  (NPeVMYLLECTBEHHO NECYaHUKW), UNU MHTEHCUBHO
TpeuwmrHoBaTble NOPOAbI, NPEACTaBNEHHbIe NOBLIMK APYrMMU AUTONOr MMECKUM U Pa3HOC-
TAMMWM. ¢I1IOMAOVI10paMM qyaule AsnAKTCA cnabo TPpewnHOBaTbie rANHUCTBLIE NOPOoAbI.
PoOpMUPOBAHUID U COXPAHEHUIO MUKpPO3anexei rasa cnocobCTBYeT Hanuiue NOBYLUEK,
obycnoenexHsbix (haunanbHbIM 3aMelleHUeM CNOEB MEeCYaHMKOB NO NPOCTUPaHUI0 U BOC-
CTAaHMIO aprufnuTaMmy, a TakKe CyLWecTBOBaHMe NUH3OBUAHLIX Ten rnec4aHnKos, Necua-
HbiX HaKonneHui pycen pex, 6apos, KocC.

Mmaporeonoruwieckuii akrop o0b6paszoBaHus MUKposanexeir cBob6oaHoro rasa —
3aTPYAHEHHbI BOACOGMEH B YrneHOCHO TOMLE UK HanuiKe 3aCTONHbIX BOA, NPOABAA-
touteecn 8 npeobnasaHum BoA XNOPMAHO-HATPMEBOr O COCTaRa.

B xauecTBe NMPU3HAKOB CYWECTBOBAHUA MUKPO3anexen rasa yunTbiBaloTCR cBo6oa-
Hble rasoBblgeNeHnA U3 CKBaXXUH M cydnApHble BbiAENeHUA ra3a B wWaxTax, orpabaTtbl-
BAO WX BbilENEXKalwime NNacTbl AWM rOPU3OHTLI, HanUMUe ras’oHackliUeHHbIX [OPU3OH-
TOB, BbIAEMEHHbIX ra3oBbiM KapoTakemM, reouMIecKUMu MeTOAaMKU ¥ UCNbITAHMEM
fnacToB, Hanuiue TasoBbIX M reOTeMNepPaTypPHbIX aHOManui Ha NNOWaAN MeCTOPOXAe-
HUA.

Ha ocHoBaHuu pe3ynsTaToB aHanu3a nepeqducnexHblix (haKTOpPoOB ¥ NPU3HAKOB ra3o-
HaCbi LWEHHbIX TOPU3OHTOB CMEAYeT BbIAGNATbL 30HbI C MPEAnonaraeMeiM HanviMem 3ane-
el rasa, ABMNAKLNECA OCHOBHLIM OOBLEKTOM fanbHeWlMX uccneaoBaHuii. B cksaxu-

89



HaX, BCKPbIBAOWUX 3TU 30HbI, CneayeT NpPoBOAUTHL Fa3oBbii KapoTaMXK U reodnsmteckue
MCCNeAOBAaHWA, NO PEe3yNbTaTaM KOTOPbIX YTOYHAIOTCA NOANEKAELIME UCNBITAHUIO UHTEP-
Barnbt.

UcnbiTaHne 06LEKTOB, C KOTOPbIMY CBA3LIBAKT BO3MOXXHOCTb CYLLECTBOBAHWA
MUKpO3aneeih rasa, NPOBOANUT € NUCMOMNL30BAHUEM KOMMISKCA MCNBLITATENbHLIX MHCTPY-
meuTos KWWK.65. BenwunHa wHTEPBanosB #CMbITaHWA NPOAYKTUBHOTO TFOPU3OHTA He
pomkHa npessiwarts 15—20 M; ucnbiThIBaeMbIA wHTEpPBan AOMKeH ObiTh OAHOPOAEH
no AUTONOIMHECKOMY COCTaBY M KONNEKTOPCKUM CROMCTBaM,

PesynbTarel ucnbitaHuih ¢ npuMmeHeduem KWWU-B5 no. ckpakuHaMm, BCKpsIBLUMM
CKONNEHUA rasa, MOryT CYUTATLCA AOCTORBEPHLIMYK (NpeacTasuTensHbIMU), ecnu cobmo-
AAOTCA Ccneaylve ycnosua: obecneunBaercA AROCTOBEpPHOE NONy4YeHue CTabuabHOrO
NpUTOKa CBOBOAHOrO rasa N3 UCCNeaAyeMOro ropusoHTa B TedeHne 5—30 muH v 6onee;
OCYLUECTBRAAGTCA YETKAA 3anncb KPUBOW BOCCTaHOBNEHWA AasneHuA ¢ auddpepeHumauu-
el NO nepuofaM M LUKNaM W NOJyYeHne KPUBOR, XapaKTePHOR QA Ta30HAChIWLEHHbIX
rOPU30OHTOR, (hUKCAUNA AaBNEHUA cTONGa NPOMbLIBOYHOM XUAKOCTY; (DUKCUPYETCR Hanu-
Yue MNacToBOrO AABAEHUA, NO BenuumHe BMU3KOro K YC/OBHO FMAPOCTAaTHUECKOMY;
OCYIEeCTBRAGTCA OnpeaeneHue CocTaBa ra3a; obecriedmBaeTch repMeTUMHOCTh nNpobo-
oT16opHOI Kamepebl.

flpy Hanmuuu ckonneHna ceoBORHOrO ra3a, NOATBEPKAEHHOM pe3ynbTaTamMu
UCNbITAHWIA, CCNEAYEMbIR FOPUIOHT MPOCNEXUBAETCA U onNPobyeTcA NO coceaHUM CKBa-
WHUHAM C Uenbio OKOHTypuBaHuA. CeTb rasoBoro onpobouLAyMA B 3TOM Chyvyae CyLiecT-
8€HHO cryuaercA. Ynucno McnbiTaHnii NO rasoHachiLWeHHbIM “OPHU30OHTaM MOXKET AOCTH-
rate 6—10 Ha 1 KM®, npu cpeadelt YacToTe AnR CKNaa4aTeix cTpykTyp 0,6—1,5 ucnbita-
HUA Ha T kKm™.

AanbHeiwee nayvedue MUKPO3aNeXy Ha Craguu AETANLHOW pasBeaku AOMKHO
OCYLECTBAATLCA C YHETOM Pe3ynNbTaTOB NNacTOMCNbITaHMiA, reom3niecKmux UccneaoBa-
HWA, AaHHBIX ra30BOro KapoTaxa, naBopaTopHbix onpeseneHvia v o6uieit’ reonorwiec-
KOoW obcTaHoBKKW. [py 3TOM HEOBXOAMMO OnpegenuThL NNOW3AE 3aNKW, MOWHOCTL ra-
30HACLIWEHHON 4YacTu KONNeKTOpa ¥ PAL APYFUX NapaMeTpoR, BXOAAWLUX 8 (opmyny
nogcHeTa 3anacos.

lMnowank rasocBoi 3aneKW ONPEASNAETCA MYTEM HAXOXAGHUA NUHUK NEePeceteHnA
CTPYKTYPHOK NOBEPXHOCTU C NOBEPXHOCTLIO rasoBoAAHOro koutakta (MBK).

MNonoxenne FBK onpeaenAloT no napam CKBaXXKWMH, OAHa W3 KOTOPHIX Aana ras,
a apyraA — Boay, no copmyne B.MN. Casvenko [32]:

hrB’YB _100 (PB "'“Pr)
hr = .

e — Y

rae Ap — NpesbillieHne OTMETKU TOYKW 3aMepa NNacTOBOrO AAaBAEHUA rasa B rasoBow
CKBaXXWHE Hal OTMETKOW rasoBOLAHOIC KOHTaKTa, M; Yg — NMAOTHOCTE BOAL! B NA&CTO-
BbIX YCNOBUAX, F/em3; Y — NAOTHOCTL a3a B NNACTOBLIX YCNOBUAX, r/em3; b re — pas-
HOCTb BhICOTHOFO NMONOXEHWA TOYEK 3amMepa NnacToBOro aasneHua rasa, m; Pg — ninac-
TOBOE AasneHue Boabl, MIa; P — nnacrosoe aAasnexue rasa, Mila.

Ecnu npu onpobosaHit U3 OAHOIC MHTEpBana Noy4vyenbl BOAA W a3, NONoXeHue
TBK ychosHo npuHUMaeca B cepeanHe UHTepsana.

Monoxenve MBK onpeaensioT TaKkxKe No reon3niecKuM gaHHbIM ! AANA rasoHOCHON
yacTuy Konnektopa 3HaveHus KC, HT K Bbllue, uem B ee BOLOHOCHON vacTu,

FasoHachlWeHHaR MOWHOCTE KOMNEKTORa BHYTPM KOHTYpPa FA30HOCHOCTU paBHa
athheK TUBHON MOLLHOCTY MNAacTa 3a BbIETOM NPOCAOER HEraloHOCHLIX TNUHACTBIX W
APYIux nopoa.

B npeaenax ra3osofAHOl 30HbI {a30HACHILIEHUA MOUIHOCTbL PABHA PaCCTOARHUID OT
kpoenu nnacta Ao TBK [32] . Bonee nevansHble nccneacsaHna cOCTOAT B NpoBeAEHNN
CTaunoHapHbIX HabnoaeHuin 3a gasneHnem n aebutom rasa. [Ana atoro 2--3 CKBaKKHLI,
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BCKPbIBWIME MUKPO3anexs, OGOPYAYIOTCA © WUCMbITLIBAIOTCA YEpe3 npocTpeneHHble
n6cagHble TPYObt u HUNLTPLL.

Pe3ynbTathl UCnbiTaHMi, ONPOBOBAHUA M CTaUMOHapPHbIX HabBniogeHui 3a peburtom
¥ AaBNeHMEM B CKBaKUHAX CAYXAT OCHOBO ANA NOACYETa 3anracoB rasa, paspaboTku me-
PONPUATHIA NO AeTa3zauny TOMLUNY Y UCNONb30BaKUIO KANTHPYEMOro rasa.

[Anr noackeTa Konu4ecTea CBOBOAHOrO ra3a B MUKPO3aNeKax YronbHbIX MECTOPOX-
AEHWW cnegyeT NPUWMeHATHL MEeTO4bl, UCMONb3yeMbie NPy NOACYETe 3aMacos rasa B raso-
BbIX MECTOPOXKAeHMAX, Tak, ANA MoAcYeTa 3anacoB rasa 8 MUKPO3aneku, BCKPbITOR U
OKOHTYPEHHON PRAOM CKB&XMWH, CREAyeT NPAMEHATL B HayanbHo# cTaguu o6beMHbIi
MeToa, 6as3upYIOWIMACA Ha BaHHLIX O FeoROFUYMECKYX FPaHUUAX PaCnpPOCTPaHEHWA 3ane-
WU, XapaKTepe NOPOBOro NPOCTPAHCTBA U BENUYUHE NNACTOBOTO A4BNEHNA,

Mpu 3Tom ucnonbayerca opmyna [14] :

V = Fhknf(P,0, — Poi) Bp-n,

rae V — nasnekaemsle 3anachl rasa Ha 4aTy pacyera, M3; F — nnowaas rasosoi 3anexu
B npeaenax KOHTypa FasoHOCHOCTW, M2; A — 3teKTMBHAA (ra3oHachIWeHHan) MoL-
HOCTL nnacta, M; kp — Koadduuvent nopuctoct; P, — cpeaHee HayansHoe abconoTHOR
AaBneHue B 3aNeXK rasa Ha Aaty pacuera, Mfla; P, — cpeaHee octaTtoyHoe abconoTHoe
Aasriedne {KOHeMHOE) B 3anNeXK MOCAe USBNEYEHMA NPOMbIWAGHHLIX 3aNacoB rasa;
Gp W Oy — NONPaBKy Ha OTKNOHEHNEe YINEeBOAOPOAHbIX 'a30B 0T 3aKoHa Bolina—MapuoT-
Ta COOTBETCTBEHHO ANA pasfeHwit Ppun P f — nonpaska Ha TeMnepaTypy ANA npuseae-
HMA 06BeMa rasa K CTaHaapTHoi Temnepatype; (r — K03ddKUUMEHT ra3oHackILEHHOCTH
C YHETOM COAeMKAHUA CBA3AHHON BOAbI; T} — KO3hdWUMeHT ra3ooTaavun.

B cny4ae npoBeAeHMA CTauMOHapHbIX HabGmoAeHWi A 3a CKBAXKUHON, BCKPbLIBLIEN
MUKPO3aneXb, ¢ NOAKNIOMEHHON NepeaABWKHOK AerasaynoHHON ycTaHosKoM Tuna MNAY-3,
nay-12, NAy-25, NAY-50 nnu cekuMoHHOR NEPEABKHON AerasauMOHHOW YCTaHOBKON
Tuna MAY-200 B0O3MOKHO NpUMeHeHe METOAOB NOACYETa KONUYECTBa rasa no NageHuio
Aasaennn. MNpu s8CcKpbiTUM ckoNneHUA ¢BO60AHOIO ra3a OAMHOMHONW CKBAXUHOW U OTCYT-
CTEMU A3HHBLIX O recslorM4eCKUX rparuuLax pPacnpPOCTPaHEHUA 3TOr0 CKOMAEHNA, ra3oHoCc-
HOCTb BMELUaWMUX Nopos PacCyi4ThiBAETCA HA egmuHnUy ux obvrema [14] .

Mpunowerue 11

ONPEAENEHUE NMAPAMETPOB PACKPLITON TPEWWHOBATOCT#
FOPHbLIX NMOPOAL,

CyYwHOCTh METOANKYU 33aKNIO4aeTcA B (UKCAUMN PACcKPLITOR TPeuwuHOBATOCTN W
COXpaHeHnn napamerpos, NPUCYLLUX el B YCNOBUAX ECTECTBEHHOIrO 3aferaHuA, nytem
NPeABapuTenbHOrO BBEAEHUA B 3UAIOLLWE TPEUUHBI LEMEHTHBIX, MarHe3uanbHLIX U APYrux
TBepAeOWMX PacTBopoB. B pesynbTaTe Takoi TamnoHaxkHo# bukcaumm tpewmnn (TOT)
VCKNIOMAeTCA BO3MOXHOCTb OTHOCUTENLHOrO CMEUeHWR PasAeneHHbIX v MU NOPOAHbLIX
6NOKOB M CBA3AHHOro C 3TUM CMbIK3HWA NN Pa3fBUraHUA CTEHOK TPewuH B npouecce
nocneaywouero spibypneaHna KepHa, NpoHUKUING B TPEWNHbI U 3aTBEPAECBLINIA B HUX
TaMNOHaXHBIN hukeupyownih pacteop (TOP) o6pasyer '‘cnenox’ TpewuHHbIX NOnoc-
Tedl, oTpaxawiwmuii ux GopMy, CTeneHy 3INAHNA U BENUYUHY TPELUMHHOW NYCTOTHOCTH
nopoAa B HETPOHYTO.« Maccuae,

BoiGop o6bexkTa uccneposanmit, B Kavectse 06HbeKTOB uccneposaHnii BuIBupaloT
NOPOALI, NOPaXEHHble eCTECTBEHHOW TPeLWMHOBATOCTbIO, NAPaMETPbl KOTOPOK HEeoBXOo-
AMMO OMEHWUTL B CBA3M C WU3Y4EHWUEM WM NPOrHO3KPOBAHWEM rasoHOCHOCTU. B cnywanx
KOraa 30Hbl pacnpPocTPaHeH A TPREWKUHORBATHIX NOPOA BblABNEHbE U NPEABaPUTENbHO NPO-
cheXeHbl MO paHee NPOWAEHHBIM CKBOXUHAM UNKU rOPHLIM BbIP2BOTKaM, MeCTOMonMKe-
Hue o6beKTOB MCCNeAoBaHWIA U UHTePBanoB nNpumMeHeHnR Metoaa TOT B noanexaiumx
GypeHvio pa3BeAOuHbIX UMW CheuWanbHbIX CKBOKUHAX MOXET HaMeuaThCA 3apaHee.

91



] /
2
- 3
Z ‘
J '
Y4
y
5 b g
6 | 7
4 ' 10
8 .
g

Puc. 17. OcHoBHbIe TexHonornyeckue cxembl (a, 6, 6) TaMmnoHaxHON (HUKCAUUN TPOLUH
B MmaccuBe

O6ueKT uccnefoBaHuit MOXHO BbIGUPaTL U B NPOUECCE NMPOXOAKM CKBAaXKMH, NOCAe
BCKPLITUA UMW  TPRLIMUHOBATLIX MOPOSA-KONMEKTOPOB, TPebyWwmnX KONUYECTBEHHOMN
OUueHKHN,

Boibop TexHonoruveckon cxembs TOT u orbopa oGpasuos. B zaBucumocrTn ot reo-
NOFUMECKUX W TEXHUYECKWUX YCROBWIA BbINONHEHNA UCCAEAOBaHMIA MOXKHO UCNONb30BaTL
TPpK OCHOBHbIX BapuwaHTa TOT 1 oT6opa KepHOBBLIX 0OPa3UOB.

MMepasii eapuanr (puc. 17, a) npeaycmaTtpuBaer obpa3oBaHue B 30He pacnpocTpa-
HEHUA TPELLWWHOBATLIX NOPOA §, BCKPLIThIX CKBAXUHON KOMOHKOBOro 6ypexuna 7, one-
peXaloWed UMAVHAPUYECKON NoNOCTU 6 MeHLIWero AWaMETPa, COOCHOW CO CTBOJIOM
OCHOBHOM CKBaX MHbI. [AMHA UWNUMHAPUYECKON NONocTU 6§ ROMKHa COOTBETCTBORAaThL UH-
TepBany, B KOTOPOM HaMEYeHO BbINOMHEHue MCCneaosaHui. 3aTtemM C NOMOLWLBIO TaMm-
foHaX<KHOro cHapraa 3 ¢ rakepom 4, nOABEWEHHOro K 6yposoit KonoHHe 2, usonupyer-
€A Npr3aboiiHan 4acTb OCHOBHON CKBaXKWUHbLI J, B UKNUHAPUYECKYIO NONOCTb 6 U BCKPbLE-
Baembie el TpewunHs! seoanTca TOP (obnactb npoHukHoBeHuAs TOP 8 nopoabl yCnoBHO
OKOHTYpPEHa LWTPUXNYHKTUPHOWN nuHuelh 7), nocne 4ero TaMNOHaXKHbIA CHAapAA C naKe-
POM M3BNEKAIT M3 ckBaxuubl, Mo ucteueHun spemeHn 3atsepaeBaHnA TOP npogomika-
€TCA NPOXOAKa QCHOBHOM CKB@XKMUHLI 7 NepBOHaYaNbHbIM ANaMETPOM C OTGOPOM KepHa,
NpeacTasnedHHoro TONCTOCTEHHbLIM KONbUEBbIM UWUAMHAPOM 8, C BHYTPEHHHUM CTepXKHeMm
9 u3 TOP, ‘

JaHHbIi BapUaHT LeNeco06pasHO NPUMEHATL NPU CReAYIOWNX YCNOBUAX !

1) 60nLWKMHCTBO TPEeWMH OPUEHTUPOBAHO MEPEHANKYNAPHO MNK NOA 3HaYWTENb-
HBIMW N0 BEAWMUHE YFAaMU K OCUM CKBaXKWUHbI, B CBA3W C YeM nocTynneHue TOP uyepes
TpewiuHss, nepeceKkaowme 3aboli, B NOPOALI, HAXOAALWMECA HEMOCPEACTBEHHO MO HUM,
OKa3blBaeTCA 3aTPYARHEHHLIM;

2) puameTp OCHOBHOM CKBaXKWHLI 7 AOCTATOMHO BenuK, YT0o6bI Npu yCTPOWCTBE
orepexalowel UMNMHAPMYECKON NonocT 6 WM OKpPyXawiued ee 3aTaMTIOHUPOBaHHOW
nopoabl 8 He NPOUCXOARAUNO PA3PYLLEHUE rOCNeAHeR.,

Bropoii sapuant (cMm. puc. 17, 6) ocHosaH Ha HarHetaHun TOP B npen3aboiryio
ncciiegayemyto obnacts 5 HenocpeacTBeHHO Yepes 3360t OCHOBHOW cxKBauHbl 7. B gau-
HOM Cnyvae ANA HarHetaHuA TOP TakXke UCNOMb3YIOT TaMMNOHaXHo8 YCTPOWCTB0 3—4,
MNocne 3aTeepaesatna TOP u3 npea3aboiHoi YacTu CKeaXMHb 1 BbIBypUuBaeTca KepH 10
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€ 3athMKCMPOBAHHOW B HEM ECTECTBEHHOW TPEeWMHOBAaTOCTLIO. 3TOT BapuaHT uenecoob-
pPa3Ho NPUMEHATb B CNYYaAX, KOrAa W3yuyaeman TPewuHOBaTOCTb OpUEeHTUPOBaHa na-
pannensHO UAW NOA OCTPHLIM YFNIOM K OCH CKBaXXuHbi, Yem 06ycCnoBnvBaercA OTHOCK-
TenbHO BLICOKAaA BePORTHOCTL FMAPABNUYECKONR CBA3W TPeuMH, Pa3BUTLIX B npea3aboi-
HOM npocTpaHcTee 5, Co CKBaUHON 7.

Tperuii eapuanT (cMm., puc. 17, 8) OTAMYaETCA OT NPeabIAY LUKMX TeM, YTO HarHeTaHue
TOP npoussoantcA B TpewMHOBaATbLIE NOPOALI, NPUMbIKalouwme K 60K0OBON NOBEPXHOCTH
CTBONA CKBaXUWHLI, [lNA 3TOro OCYLLECTBARETCA U3ONAUWA UHTEpBana, 8 KOTOPOM CKBa-
KuHa 7 nepecekaer 30HY TPeWMHOBATOCTU nopoA 5, W HarHetaHue B Hero TOP uepes
TPeUIUHbl, NepeceKaloLLMe CTeHKY CK BXKWHb! B U30IUPOBaHHOM uHTepsane, MNocne aTtoro
€ NOMOLULbID OTKNOHAIOWErQ YCTPOWCTBa TUMA KnuHa, NpobKku-3aB0R, OTKNOHAIOULEro
CHapPRAa W T.A. NPOU3IBOAATCA 3abypka Hosoro, npoGooTbopHoro cTteona 77, npoxoan-
Wero B HENOCPEeACTBeHHON 6A1U30CTM OT OCHOBHOro cTeona 7, v otbop ns cresona 77 kep-
HOBbIX Npo6 70 ¢ 3ahvMKCUMPOBaHHLIMU TpeuwnHamu. [avHbil BapuanT uenecoobpasHo
WCroNb30BaTh MNPU HEBO3IMOXKHOCTU NPUMEHEHUA ONUCaHHbLIX Bbilwe, Gonee NPOCTbIX
cnocobos.

Buibop marepuanoB v o6opynoBaHuA. [nA TaMNOHAXKHON (huUkcaumm TpewuH B
KavecTee TOP MOXXHO MCNONBL30OBaTh TaMNOHAXKHLIE PACTBOPLI, NPUMEHABMbIe ANA Tam-
NOHMPOBaHUA BypoBbIX CKBAaXMUH U KpenneHus HeyCTOWMMBLIX MOPOJ B FOPHBLIX BbIPa-
6orkax. HanbBonee uenecoobpasHO NpMMeEHAThL LUEMEHTHbIE PAaCTBOPbI, NPUroTOBAEHHbIE
Ha OCHO8e nopTnaHauemMeHToB mMapok M400 u M500, cynbcgaTocToRKuX, runcornuHo-
FEMUCTHIX U IMAHO3EMUCTLIX UEMEHTOB, a TaKXKe MarHesuwanbHble BAXYU\UEe COCTaBbl,
sKmovaowmne 55—60 % xnopucroro MarHua, 35—40 % okucu mMariua u 15 % GeHTOHUTO-
soit myku |3].

MarHe3ananbHbie COCTaBbl OTAMMAOTCA BbiCOKOW UBETOBOA KOHTPACTHOCTLIO MO OT-
HOWEHNK K ropHbIM nopoAaMm, YTo obnervyaeT sM3yanbHOe BbiABNeHWe TpewuH B oT6u-
paembix nocne TOP obpasuax. K ux pOCTOMHCTBAM OTHOCATCA TaKi)Ke BbICOKWe aare-
3WOHHLIE U NPOYHOCTHLIE CBOWCTHBA W BLICOKAA NPOHAKAK WAR CNOCOBHOCTL, oBecnedn-
BaOWan (PUKCAUKIO TPELUH C HEBONLLLIUM PacKpbiThEM.

AnA npoxoAaKN TaMNOHAXKHLIX CKB8AKUH U oTGOpa 06pa3uoB M3 MAcCMBa UCNONb3Y-
10T 6ypoBoe 060pyROBaHUE, MPUMEHREMOE Ha FeonoropasBeaouHbiX paboTax, a ANA Har-
HetaHuRr TOP B uccneayemyto oBnacTb mMaccuBa — TaMNOHAXHLIE CHAPAALI PasNUYHbIX
KOHCTPYK UMK ¢ KOHTeHepHoit goctaekoit TOP B 30Hy Haruetanwua: TC, CTC, CT-3,
YTC-1M, TY u ap. [15, 35], B npouecce HarHetaHua TOP uccneayeman obnactb rep-
METU3NPYETCA C NOMOULbIO NAaKepOoB, BXOAARWMX B KOHCTRYKUUWIO TAMNOHAaXHLIX CHapA-
A08, ANW CaMOCTOATENbLHBLIX NaKepylwmx yctpouctse Tuna MM, LAY v ap.

B uccneayemyio oBnacTe Maccusa ropHbix nopos TOP aAomkHbI HarHeTaTb B.-COOT-
BETCTBMW C METOAUKOI TaMMNOHUPOBAHUA CKBaXXWUH, U3NOXEHHOU B paboTax [15, 35] .
B uenax uckntoveHWA BO3MOXHOCTM FMAPORa3pLIBa NOPOA, CNOCOBHOro UCKasnTh Kap-
TUHY eCTeCTBEHHOW TPELWMHOBATOCTW NOPOA 32 CYHET NOABNEHUA UCKYCCTBEHHbIX TPeWMH
M U3MEeHeHUR BeNWMNHbLI PAacKpbITUR eCTeCTBEHHbIX TPpewuH, AaBneHne HarHeTaHua TOP
B WUCCREAYEeMYIO 30HY He A0MKHO NPEeBbiaTh BenuunHbl Phax, ONpeaenAemMoit no gop-
Myne XOopHepa ANA ra3oHacblueHHbIX Nnacvoe (cm. npun. 7) :

Peax = (0,30 +0,85) - 1078 yrp#,

rae Pmax — MaKCMMansHO A0NycTuMoe AaBneHue B 3oHe HarHetauur TOP, MMa; Yrn—
ycpeaHeHHaR obbemMHaR mMacca ropHbiX NOpoOA, H/m3: sasucAwan ot Bo3spacta u rny6u-
Hbl 3aneraHua nocnegHux; H — rayBuHa pacnonoxeHnA 30HbI HarHeTaHuA TOP, M.

Buibypusatve KepHa u3 nopopn, nopsepratowuxcr TOT, MNpu suIBypusaHnu nopo-
AHbIX 06pasuoB ¢ 33aPUKCUMPOBAHHON TPEWWHOBATOCTHIO HEOGXOAMMO OrpaHuMMBATH
OCEBYI0 Harpysky Ha Mopoaopaspylialowmuini MHCTPYMEHT ¥ 4YacTOTy ero BPalieHuA B
npeaenax, peKoMeHAyembIiX AnNA GYPeHUA MO TPEeUWMHOBAThIM, MexaHuuecku cnabeim
nopogan. PeXxumel NpOMbLIBKU CKBAXUHLI AOMKHLI BLIBUPETBCA € PacuYeToOM uCKrove-
HWA Pa3MbiBa KepHa u 3awnamoBaHuA BYPoBOro cHapAaga.
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Puc. 18. Onpepenenve napameTpoB 3athuKCMPOBAHHON TPEUAMHOBATOCTY NO KEPHOBBIM
o6Gpa3uam

Mpu Heo6Xx0AUMOCTH M3yYeHUA NPOCTPAHCTBEHHOrO MIONOKEHUA TPelnH B MaccuBe
NPOU3BOART UHKNUHOMETPUYECKUE WUCCNEeAOBAHNA N KEPHOCKOMNWO; C 3TOIR e uensto
MOryT UCNONb3OBATLCA cneunanshble nanetku [23] .

Onpenenelve NapaMerpos ECTECTREHHON TPeWMHOBATOCT nopon. TlapameTpei pac-
KpbITON eCcTeCTBEHHON TPeWwWHOBaTOCTH, 3athukcuporaHHou no metoay TOT, moryr
OLEHUBATLCA N0 KepHOBbIM 00pa3suaM Kak ANnA OTAENbHbIX PAa3HOHANPaBEHHbIX CUCTEM
TPEeLWWH, TaK K COBOKYMHOCTWU TpewnH B uenom. B nepsom cnyuae {puc, 18, a) cuctemsl
TpewuH C OAMHAKOBOW unK 6NU3KON OPUEHTUPOBKON BbIAGNAIOTCA NOCPEACTBOM BU3Y-
anbHOro OCMOTPA KepHa UMK Ha OCHOBAaHNK UHCTPYMEHTANLHOrO N3MePEHUA UX OPUEHTH-
POBKY OTHOCMTENbHO NNOCKOCTEN, OPUEHTUPOBAHHLIX HOPMaNbHO K NPOAOALHOW OCU
kepHa (Buaumoro yrna naneHua). Mpu 3T70M TYCTOTY TPEWMH g KaXAOW W3 CUCTeM
onNpeaennAIOT KakK BenuMnuHy, OBpPaTHYI0O CPeAHEMY PacCTOAHUIO MEXAY HUMU NO Hop-
manu:

g=1/{/ - cos®),

rae /| — cpeaHee pPacCTOAHME MEXAY OCeBbIMK TOBEPXHOCTAMW T COCeAHNX TPeuwuH
RAHHON CUCTeMbI, B Hanpaenexun oBpasyiowlell KepHa; O — BUAUMBII B KepHe yron
NaneHua TpeltnH TO e cuctembl, PasmepHocTb nokasarena g umeer Bua 1/m unu 1/cm,
B aaHHOM cnyvae cpefHee PacCTORHUE MEXAY TPewmnHaMun A =/  cos 8.

CreneHb PacKpbITOCTH TPewWwwrH, 3anonHeHHbiX TOP, anR Kaxao#k W3 BoiAENeHHbIX
CUCTeM ONPEAennIoT BEAUUMHOR M, — CPEAHEro PACCTOAHWA M ME@XAY MX CTeHKamu no
HOPManu K nocneaHum. 3HaueHuA M MOXHO U3MepuTb H3 BOKORBOK NOBEPXHOCTH KepHa
B TOM MecTe, rAe BbIXOA TPEWUHL! HA 3TY NOBEPXHOCTL UMEET MUHUMASNBHYIO WUPUHY
(B TOuKax BbIXOAa KOPOTKONW ocu 3nnunca, oBpasyeMoro npy nepecedeHn nNoCKOoWn
AMBO OTHOCUTENBHO MNNOCKON TpewmHoi). AnA yaobcTBa W3MepeHUl KepH MOXET pas-
PesaTbCA 1O NAOCKOCTAM, HOPMaMbHbIM K TPEULMHEM Pa3HbIX CUCTEM, C NPULINUGDOBKON
noOBepXHOCTH paspe3a. BMECTO HenocCpeaCTBEHHOIrO W3MEPEeHMNA 3HAYUEHUR M MOXKHO W3-
MEpPRTL BUAKMYIO WIWPUHY Mg BAONL 0Bpa3yiowei kepHa, a no hopMyne Bbi4MCNATH

m=mg - cosd.

MoaoBHbiM 0BPazOM MOXHO WU3MEPATb MHOKECTBEHHbIE CTeNeHN PacKpPbITOCTU
M oTaenbHLIX TpewwH, He 06PasyliowmMX YETKO BLIPAXKEHHLIX CMCTEM, a 3aTem onpege-
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AATL UX CPEAHIOID PacKpLITOCTL Mep Kak CpeaHee apuMeTvdeckoe w3 pesynbratos
4acTHbIX U3MepeHuiA,

Onpenenexve TPeWKUHHOMN nyctoTHOCTH [ KaK BeNMYKHLI, K3MEPAEMON OTHOLWEH!-
eM oBbema PacKpPbLITHIX TPELIUH, CeKYUIMX FOpPHYIO nopoay, K obuemy obvemy 3T10R
NopOAbLl B 30HE PAa3BUTUA TPELWMHOBATOCTH, ANA OTAGNLHBIX, HETKO BbIPMKEHHLIX CUCTEM
OCYLIECTBNAGTCA NyTeM AeneHWA CPeAHei LMPUHBLI TPELWWH Mcp Ha CPeAHEes HOPMankHoe
PacCTORHUE A MEXAY X OCeBbIMU NOBEPXHOCTAMMK T

n mfncp.fh . 100 %.

Mpu HeCKONbKWX Pa3HOOPUEHTUPOBAHHBLIX CUCTEMax TpewmH (cM, puc. 18, 6) cym-
MapHaA TPeWWHHAA NYCTOTHOCTb paccyuTbiBaeTca no opmyne:

I'lc =mcp1/h1 + mcp2lh2 +,,.+ mcpklhk -

PacueT no npweeaeHHoi hopmyne RaeT HeCKONbKO 3aBbitleHHbIe Pe3ynbTaTbl, NOC-
KONbKY B MECTax nepecedeHWA TPewwuH 06BLeM MYCTOT y4yuTbiBaeTcA asawabl. OgHako
06YCNOBneHHbIE 3TUM NOrPewHOCT OBBIYHO HeBENWKYW, OCOBEHHO MPU’ OTHOCUTENBHO
Mano’ CyMmapHo# nycTOTHOCTW. [pu snauuTenbubix {6onee 10 %) BennuuHax nycror-
HOCTU 3Ty NOTPelHOCTb MOXHO MCKNO4YUTL NYTEM NPUMEHEHUA cneaylowen, Gonee
TOMHOW (hopMYyibl:

Mo = [1— (1 —mep, Ih1) {1 —mgp,lhz) X ... % (1 —mep, [hg)] - 100 %.

fApu GonbuwioM 4ucne UK OTCYTCTBUU HETKO BbLIASARIOWUXCA CUCTEM TPeuiuH
3HAYEHUA TPEUIMHHOK NYCTOTHOCTK W APYrUX NapamMeTpoB PacKpbiTOW TPEUIMHOBATOCTH
ONpegensAloT BEPOATHOCTHO-CTATUCTUYECKUM METOAOM [24]. C avoit uenbio BHavane
W3MEPRAIOT BenuMUHY O6LEeMHO nnoTHocTn Tpewmk Q (cm2/cm3, am2/am3), npeacras-
nsowWyo coboil CyMMapHylo nnouwlass TpewuH 8 eaurunue obbema nopoabl {(Kaxaan
TPEWIMHA YCNOBHO pacCMaTPMBAeTCA KaK eAMHaR noBepxHOCTb). WamepeHwne npous-
BOAUTCA C NOMOLUBID Tpalthapera — Kpyra ¢ gnuHoi okpy»xxxsoctu 10 cm. TpadapeT Bbi-
NOMHAGTCA M3 MPO3PavHOro rnagkoro Marepuana {goTonneHkn, NAaBCaHOBOW KanbKu
“ T.n.) . OH MHOroKpaTHO Kak 6bl CNyYaitHO HaKNaALIBaeTCH Ha OCHOBHYIO NOBEPXHOCTL
KEePHAa; NPpU KaXXAOW TaKON HAKNAAKe NOACHUTLIBASTCH YUCRO N nepeceMeHnii OKPYXHoC-
TU C BUAUMBLIMM HA NOBEPXHOCTU CleAaMU TPeLUUH, a TOYHEee CO cpeaHUMU NUHUAMYU T
Tpewun {Ha puc. 18, 6 NOKa3aHO KUPHbIMK TOMKaMu)}. 3aTeM nyTem A@NBHWA CyM-
Mbi 3HaueHuit n Ha obulee YNCNO HAKNaAOK Tpachapera NOACYMTHIBAGTCA CpeaHee YUcno
TOMEK NEPEeCedSHNA Ngp CNIBAOB TPEUWNH, NPUXOARLULEECA Ha 10 cm {1 amM} cnyyaitHoii ce-
Kyweii. fpu noacuere Ncp NPUHUMAIOT BO BHUMaHWe BCE 3HAYEHWR N, B TOM 4ucne
v Hynegbie. [oKasaHO, MTO NPuU AoCTaToMHO Gonbliom 4Yucne HanoxeHuin (Gonee 20—
25) menwimuHa 0BLEMHOI NNOTHOCTH TPEUMH PaBHa yABOGHHOMY 3HAYEHUIO nep: Q@ =
=2ncp.

3HaveHne TpewMHHOR nyctoTHocTu [l B paccmarpuBaeMoOM Cnydae anpeaensior
npy nomMowu rubkon siHedkn anvdon 10 cM, Kak Gbl cnyvatHo MHOFOKPaTHO Hakna-
AbiBaeMON Ha BoxOBYI0 noBepxXHOCTh KepHa (cMm, puc. 18, @), lMpu Kaxaoh Haknaaxke
NOACHMTLIBAIOT YUCHO MUNNUMETPOBLIX AeNeHNA NUHEeAK KN, NPUXORALLEECA HA NYCTOTHI,
s3anonHexdble TOP (noxasaHbl ABONHLIMYW NUHUAMK), W BLIBOAAT cpeaHee apudmetu-
yecKoe U3 pe3ynbTaToB 3amepoB. HeTpyAHO AOKazaTh, HTO 3TO CPEAHEE YUCNEHHO PaBHO
senwiune I, BbIpaKEHHON B NpoueHTax. Hanpasnenve HaKNaabIBaeMOit NUHEAKYU MOXKET
6bITb NIOGLIM, OAHAKO NMPU NPEUMYLLECT BeHHO fIPOACNbHAIX NO OTHOLIEHWIO K OCK KepHa
TpewmrHax NPeAnoYTUTENLHEe PAacnonaraTe NMHEAKY N0 OKPYXHOCTK, @ NPH CeKywmnx ~
no obpa3sytoileit KepHa.

Ecnu senminHbl Q u [ onpegenelbl BEepPOATHOCTHO-CTATUCTUYECKUM CnocoGoMm,
TO CPEAHAR HOPMAanbHaR WUPHHA TPewwmMH MOXeT GbiThb BhIUMCNEHa KaK 4acTHOe OT Ae-

nell-_l]u;laoﬁu.{eﬁ TPEWMHHOH NYCTOTHOCTU Ha O6BEMHYIO MIOTHOCTL BCEX TPELMH: Mep =
=n./Q.
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B} HEKOTOPLIX CAYYaAX 3a(hUKCUPOBAHHbLIE TPELLMHLI OKa3biBAOTCA 33MNOAHEHHbIMMU
cmecbld TOP 1 MuHepanbHOro 3anonHUTeNA, NPUCYTCTBOBABLIETO B TPEUWMHHbLIX rosioc-
TAax. [lpyu ManeIx pasmepax 4acTuu €CTECTBEHHOrO 3anONHUTENA ero KOSIMYECTBO MOXHO
OUEHUBATL B APO3PaYHbIX WY NIONWPOBAHHLIX WNWhax NoA MUKpOCKONoM no' ofwe-
M3BECTHOMY feTporpadudecKoMy MeToay NOACYETa KOMIMOHEHTOR € NOMOLLLIO OKYNApa-
MUKPOMETPa.

PackpbITyio TPEWUWHOBATOCTL NOPOA No KepHy metogoMm TOT yenecoobpasHo uay-
43Tb B KOMMNEKCE C MUKPOCKONWMECKUM METOAOM, METOAOM KanuaNnAPHOro Hacblule-
HUA NOPOA FHOMUHOMOPOM W YNbLTPa3BYKOBLIM METOAOM, AETaNIbHO ONUCAHHLIMKU B pa-
gote [1]. Oanaxo npu 3TOM HEOBXOAMMO Y4UTLIBaTb, 4TO NEPENMCHIEHHLIE METOABI HE
NO3BONAIDT NPeaBapUTenbHO (HUKCMPOBATL €CTECTBEHHbIE TPEWWHbI U B NOACYETLI napa-
METPOB TPEWMUHOBATOCTN Hen3BeXHO BHOCAT NOrpewHocTn, oBycnoBfieHHbIe NCKYCCT-
BEHHbLIMU TPeuiMHaMu, KOTopbie 06PasyloTCA B npouecce BoI6ypuBaHnA KepHa, U3roTos-
AeHUA wrnudos u 1.4.

Mpu Hanwuuy COOTBETCTBYIOWUX TEXHMMECKUX CPEACTB fapannenbHo ¢ MeTOAOM
TOT cneayeT uayuyaTs TPeWUHOBATOCTE nyTemM (HOTOrpPadrMpPOBaHnNA CTEHOK CKBAXUH,
NN NCCNEeROoBaTb X NPUMEHAR aKYCTUYECK e CKBaXKUHHbIE TeNeBu3opsl.

lMpunoxenue 12
METOAUKA NMPOBEREHUA NOA3IEMHbLIX FA30BbIX CBEMOK

Ma30HOCHOCTL YrNeBMeLalouInX NOPOA Ha OCHOBe NPOBeAeHWA NOA3eMHbIX Ta3o-
BbIX CbEMOK W3y4aioT B COOTBETCTBMU C HECKONbLKO BUAOU3MEHEHHOW MEeTOAUKON [21]
NPUMEHUTENELHO K 3aa4a4aM ONpeAeneHuA NPuUPOAHON rasoHOCHOCTY YIOMbHbIX MAAcTOB.
Pa6oTbl AOMKHSI BLINOMHATLCR B COOTBETCTBMM C TpeBosaHuamu [31]

MeTonoM noA3emMHbIX rasosbiX CbEMOK M3yuatOT ra3oHOCHOCTL NOPOA, npuHagne-
Kawmx K OTAENbHBIM MUTONOFMMECKN OAHOPOAHLIM CNOAM C HOPMANbHON MOLLHOCTBLIO
6onee 5—7 M; B8 UCKMIOMUTENbHBIX CilydaAx (Npu BLICOKOI CTeneHu paccNOEHHOCTU OT-
NOXeHNM) U3Y4aloT rasoHOCHOCTL KOMIINEKCOB NUTOMOTUYECKU POACTBEHHbLIX CNOes.
UccneposaHnA, Kak npaBuno, NPOBOAAT B NPeAenax MHTEePBanos reonornieckoro pas-
pe3a Ha paccTorHun He meHee 10 M (no Hopmanu K nnacToBaWuilo)  OT Gnukaiiwero
YrONbHOTO NNacTa.

Mpu HanuinKM Pa3pbiBHbIX HapYLWeEHKN Fa30HOCHOCTL NOPOA U3YHaloT AaHHbIM MeTO-
AOM HENnocpeacCTREeHHO B 30HE HapyLUeHWA, a Takxe Ha paccToAHuAx 5—10, 20—25 u
40—-50 M OT NOBEPXHOCTY CMECTMTENR nOo ocu BbipaboTku (yKasaHHble paccTOAHUA
MOTYT YMEHbLUATLCA NPU Manoit ¥ yeenninsateCcr npu 60nswion aMmnnutyae cMeweHun
nO NOBEPXHOCTU Pa3pbIBOB) .

AnA npoeepgeHnA nNOA3eMHbLIX a30BbiX ChEMOK KOMMNNEKTYIOTCA CreuManbHble
rpynnsi, COCTOAWME U3 PYKOBOAWTENA W €ro NMOMOWHUKOB (ropHbIX uHKeHepos) u
5—6 3amepwunkos. MNpoaOMKUTENBHOCTL KBKAOW Fa30BON CLEMKWU AO0MKHa COOTBETCT-
BOBaTk ANUTENBHOCTU TEXHONONUMECKOrQ UMKNAa 110 NPOBeAeHUI0 BbIPaBOTKKU unu B
2—3 pa3a npesbiwaTh ee.

FazonocHoOCTb Nopoa X onpeAenAeTCA Kak CyYMMa yABnbHOro MeTaHOBbIAEGNEHUA
n3 OTEUTO NOPOAbI G ¥ BENUYMHBI 68 CPeAHEh OCTAaTOMHON ra3oHOCHOCTH Xgn: X ==
=qnXon, M M,

OTHOCUTENBHO® METaHOBbIAGNEHNEe U3 OTBMTON NOPOABI g, ONPEABNAIOT NO pe3ynb-
TaTam ra3oBOi THEMKHW, NPOBOAUMON B TMONEBOW NOAFOTOBUTENbLHON BbipaboTke, a
BENUYUHY )-(.on — no npobam nopoabi, HabparHHbIM B repmMeTudecKue cocyast. Ana onpe-
AENeHUA 3TOr0 MeTaHOBLIAENEHWA U3 OTOUTON NOPOALI Ha NPAMONNHERHOM, HE3arpPoOMOo-
AEHHOM y4acTKe BbipaboTKK, C NNOTHO NpuUNeraldwenl K CTeHKaM Kpenbio Ha PaccTon-
Huy He Bnwke 50 m or 3aboAa u 20 M OT YCTbA BLIPABOTKY, BbIBUPAIOT NYHKT Habnoae-
HUiA (3aMepPHbIA NYHKT), B KOTOPOM W3MEpPRIOT pa3Mepbl NONePeYHOro CeYeHnA BbIPa-
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60TKKU B CBETY ¥ CPEAHION CKOPOCTb ABWKEHWA BO3AYXa, OTOMPAIOT rasoso3AywHbie
npo6bss.

lpu ckopocTu ABWKEHUA BO3AYXa B NOA3eMHON BeipaboTtike 0,3-0,6 Mm/c ona usme-
paerca aHemomeTpom Tuna ACO-3, npu 6oAbLWINX CKOPOCTAX — KPbINbY4arbiMK aHeMo-
MeTpaMn. B cnyuyanx Korga cKoOpocTh BO3AYILHONW CTpyu coctasnaet menee 0,3 m/c, ee
OnpeaenAioT pacyeTHbiM AYTEM M0 AaHHLIM M3MEpPeHUA CKOPOCTHOro AaBMEHHA B BO3AY-
XONpoOBOAS C UCNONb30BaHUMEM MUKpoMaHoMmetpa Tuna MM u peaynbtatos 3amepa 6a-
pPOMeTPHUYECKOro AaBNEHUA W TeMNepPaTypsi B BbipaboTke.

Anr o160pa razoso3ayLWHbIX NPo6 MCNonb3yioT cocynbt (ByThinkKU) BMECTUMOCTBIO
He meHee 0,25 n, usroTosBneHHblie 3 HecuBETHOrO CTEKNA W NOMNHOCTHIO 3aNOAHEHHbIE
noakucnedHsiM 30 %-M pacTBOpPOM NMOBapeHHOM CONKU, OTCTORHHLIM B TEYEHNE CYTOK 1
NPOohURLTPOBAHHLIM.

Ot6op razoso3aywHbIX NPo6 B 3amepHOM NYHKTE BO BPeMA NPOXOXAEHUA vepes
Hero MPOAYKTa B3PbiBa OCYUWECTBAAETCA C NPUMEHEHUeM 3almTHeIX Mep no oTtBopy
nNpo6 PyAHUMHOro BO3AYXa [23] . AnA oT60pa NPo6 MOXHO UCNONL3OBATL ABTOMATUMEC-
Kkuii npo6ooT6opruk Tuna MM nnu NPBC-10 koncTpykuun MakHUW v ap. Masosos-
AywHble Npobbl 0TEMPaOT B cneayiolemM nopAake. HenocpeacTBeHHO Nepea BEHTUNATO-
POM MECTHOrO RPoBeTPUBaHUA NPobbi OTEUPAT B Teuehue BCEro LWKN3 HabniogeHni
yepes Kaxable 30 muH. B nynkre HabniogeHni nocne B3pbIBHLIX PaboT HauyUHaR ¢ MO-
MEHTa NOAXOA3 K HEMY NPOAYKTOB B3pbisa Npo6bl oTBMpaloT: B riepeble 5 MUH — Yepes
Kaxaylw MuHyTy, B nocnegyiowmve 10 My — depe3 2 MuH, 3aTemM B TeveHne 15 Mun —
dyepes 3 MuH 1 B TeueHne 30 MuH — yepes kaxxasle 10 Mun. B octanbHoe spemn Habnoae-
HUA oT6op npo6 npounzsoaART yepe3 30 muH. CKOPOCTL ABWKEHUA BO3AYXa B NYHKTE
HabnoaeHuit M3MEPRIOT Ha NPOTAXKEHUW BCEro uuKna Habniopexnin yepes Kaxabie 30
MUH,

AnA pacyeta BenuNKHLI YAENLHOTO MeTaHOBbIgeneHWA W3 aTbuTol nopoab onpeae-
NAIOT KONWMECTBO BO3AYXa M MeTaHa, NPOXOARILErO B NyHKTe HabniogeHui, a vakxe
METaHa, NoCTynaloLwero B 8biPaboTKy Co cBaxel CTpyeil Bo3ayxa. KonuyecTso Bo3ayxa,
NPOXOAALLErO Yepe3 3aMepHbIR NYHKT, ONPeAEnAT No GopMynam:

Q=60SV,,

rae S — nnowaab NONEPeYHOro CeYeHUA BbIPaGOTKKM B CBeTY, M2; Vg — cpeaHAasn cko-
POCTb ABWKEHWA BO3AyXa B BbIpaboTKe, M/c 1

vg= Z' Ve; Ky)in,
j=1 o,
rae Vg ; — CKOPOCTb ABWKEHUA BO3AYXa B BLIPAGOTKe Npu /-oM aamepe, M/c; N — Yucno
3aMEepoB CKOPOCTK ABWKEHWR BO3AYXa B BbipaboTke; K, — nonpasovbiil Ko3hduun-
€HT, YYUTb!I BaIO LUK CNOCOD 3amepa CKOPOCTU ABWKEHUA BO3AYXA.
fpu 3amepe cnocoBom ‘‘nepea coboir’ nonpaBky npuHuMaoT pasHoéi 1,14, a
anA cnocoBa '8 ceyennun’’ onpeaenAoT no gopmyne:

3= 1(S:04}/s.

Cpeamom CKOpPOCTL ABWKEHNA BO3AYyXa VTB BO3AYXONPOBOAE YCTaHaBNUBAHOT NO
dopmyne:
2 v,
i=1

Vp= ————
m

FAe M — WKCNO 3aMePOB CKOPOCTHOFO AaBNeHMA B BO3AYXONpoBoAe; V7;— CKOPOCTS
ABMKEHUA BO3AYXE B BO3AYXONPOBOAE NPU i-M 3amepe:
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—/ 29hex;
vy =v —L

! p

rae g — ycKopeHue cBoBOAHOrO nNageHus, M/c th — CKOpPOCTHOE ZapneHue B /-it
Touxe 3amepa, Ma; P — NNOTHOCTL BO3AYXa, Ki‘/M p = 0,00349p/(273 + tg) , rae p —
6apomeTpudecKoe AaeneHne B ropHoi BbipaboTke B mecTe 3aMepa CKOPOCTYU B BEHTUnA-
unoHHoi Tpybe, Na; ¢tz — remnepaTypa BO3AYXa B Bbipaborke, C.

Konwuuectso rasa I,-, npoxXoaaAulero B NnyHKTe HabniogeHui npu Kaxaom /-m Habope
npo6bl, paccunTbiBaeTcR NO thopmyne:

I’- =0,01 an,. '

rae C; — KOHUEHTPauuA rasa npu /-m Habope npobel, %.
CpeaHee KOAMMECTBO MeTaHa, NOCTYNAOWEro B NOAFOTOBUTENLHYIO BbIPaBOTKY A0
BeAeHUA B3PLIBHLIX PaBOT, onpeaenAloT no ¢opMyne:

n
E lof
i=1

n ’
0 no

rae /; — KONWYECTBO Fa3a, NOCTYMAOWEro CO CBEXei CTPyei aosnyxa 8 BbipabOTKY 40
BeASHWA B3pbIBHbIX PAaboT Npu KaXXAOM i-M HabBope npobbl, M Iwwm- ng — wucno npob
BO3AYyXa, HabpaHHbLIX A0 BeASHUA B3PbIBHLIX paboT.

Konuiecteo rasa, nocTynuBulero CO cseXei cTpyeil Bo3ayxa B BbipaBoTKy Ao
BEASHUA B3pbiBHLIX PaboT Apu KaXAOM /-M Habope npobbi, onpeaenaloT no dopMmyne:

19;=0,01Q,Co;.

rae Co — KOHUEHTPAUMA METaHa y BCOCA BEHTUAATOPA NPu KaXKAOM i-v HaBope npobbl
A0 BeABHNUA B3pPbIBHbIX paboT, %

Cpeatiee (hoHOBOE KONMMECTBO ra3a, NPOXOARILETO 8 33aMEPHOM NYHKTE A0 BEAGHUA
B3pbiBHbIX PaBoT, ONPeaenAIoT no thopMyne:

— _ 05Uy, *lg,, )Ty, =T, )]
Ipo = To

rae Id, i Iq, +1 KONW4ECTBO MeTaHa, MPOXOAALIEro B 3amepa—50M NYHKTe BO BPEMA
o u nocnep.ynou.\ero 3amMepoB A0 BEAEGHWA B3PbIBHbIX PaboTt, M /MuH; wa Td) e T
BPEMHA, OTBEYAlOULEe COOTBETCTBEHHO /-MY WU MOCNEAYIoWEeMY 3amepaMm, 4, MuH; To —
obuiee sBpemA HaBNIOAEHUA A0 BeAGHUR B3PbIBHLIX PaboT, MUH.

CpenHee ¢oHOBOR KONWYECTBO MeTaHa A’tbo' BbIAGNAIOWErOCA B_BbIPaBoTKy Ao
Havana BeAeHWA B3pblBHbLIX paboT, onpeaenrerca no dopmyne: AldJ "'"dl ’no

CpeaHee KonwiecTso ra3a, NPOXOAALLEro B 3aMepHOM NMYHKTE nocne BeAeHWA B3-
pbiBHBLIX PaboT no nopoae, onpeaenAwT no dopmyne:

T, = 05 tin; * Iy 4} {7y 4 = T"i’]

n [
2J[T"i+1 ~Tn)

rae I,, . In j4+1 — KONMMMECTBO rasa, MPOXOAALLENO Yepes 3amepr|ﬁ NYHKT BO BPeMeHU
ifo n nocnenytow.ero 3amepoB nocne seaeHUA B3PbiBHBLIX paboT, M Izvmn T,, o T,

BPEMA, OTBEYalOLLee COOTBETCTBEHHO /-MY W MOCNEAYIOWUM 3aMepam, Y, MVIH Th
— Tp, — ¥HTEPBAN BPEMEHN MEXAY 3aMepaMu, MUH.
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CpeaHee KONMMECTBO rasa, NOCTYNAKC Lero B BbIPABOTKY nocne BeASHWA B3PbLIBHLIX
paboT, pagHo:

= EI(),,ID(), '

rae Io, — KONWYECTBO ra3a, NOCTYNAKIWEro co CBeXen CTpyein sosnyxa 8 ab,lpaﬁomy
nocne BegeHWA B3PbIBHbIX paboT npu KaxkaoMm /-Mm HaBope npobbi, M /MMH ng — 4ueno
npob Bosayxa, HaBpaHHbIX NepeA BeHTUARTOPOM roche BRAGHUA B3PLIBHLIX paboT,

Cpep.nee KONWYECTBO MeTaHa, BbIAGAAIOWEroCA W3 OTEMTON NOPOALI, COCTABAAET:

-—

lon = -7
n=In ng ~
OTHOCUTENbHOE MeEeTaHOoBbLIAENeHWe u3 oT6uTol ropoasl (B M /M } onpeaensior

no cdopmyne.
gllonTHV,

rae V -- o6vemM M3opBaHHOK NOPOALI B Maccuse, M m3: v = Snpl3g. 3neck S;; — nonepeutoe
ceveHue BbipaboTKYK B Npoxoake, M“; /3y — noaBuraHue 3a6oA 3a uukn, M; T —npome-
MKYTOK BPEMEHM, B Te4eHue KOTOpPOro npowcxonvmo BblAGNEHME ra3a u3 oTéuToit nopoab!
B8 BoipaboTRY: T = Ty — Ty — T, rae Tic — BPemMA, COOTBETCT BYIOLLEE MOMEHTY, KOraa
KOHUEHTPEUWA MeTaHa 8 BbipabBoTKe rnocne B3pblBHLIX PaBOT CHWKAETCA AO BENWHUHBLI,
COOTBETCTBYIOWEN KOHUEHTDAUWW MeTaHa A0 BeAGHWA B3PbIBHLIX PaGoT, 4, MuH; Tg —
BPEMA BEAEHUA B3PbIBHLIX PaboT, 4, MuH; T, — BPeMA ABWKEHWA BO2AyXa OT 3abon
40 nyHKTa HabnwaeHwA, Mud: T = [,/60V g, roe J,; — pacctortue oT 3aB08 A0 nyHKTa

HabnwaeHuit, M.
AnA onpeaeneHnA OCTaTOMHOM Ma30HOCHOCTN M3 KaXA0M NAapTUXM BarOHETOK, BblAaH-

HbIX 33 NnpeAenbl 3aMepHOro NyHKTa, oTBUPaoT NO 0AHOK NopoaHoK npobe B cneunans-
HblE FepMeTUsecK e Cocyabl. YCTPOWCTEBO, NPMMEHEHUe repMeTUYecKmnx CoCyA0B N METo-
ANKa Aerasauuu rnopoaKoras3osbix NPobd usnoxeHs: 8 npua. 11 9, OCTarouHyO razoHac-
HOCTb NOpeAbl B KaXAOHK nNpobe onpeaennioT Kak OTHOWeHue 06bema rasa K obvemy

AerasupoBaHHOW Npo6bi. CpeaHee 3HaveHne ocra*rouuon rasoHocHocTh {8 M>/m3) nopo-

Abl YCTaHaBnuBaKT no ¢opmyne: Xon = E Xon/n; 3necb N — YUCNO OTOBPaHHLIX

npob6. 1

ONA n3yvyeHUR KOANEKTOPCKUX, COPBUMOHHBIX CBOWCTB MOPOA W OUEHKKU CoaepKa-
HWA B HUX PACCeAHHOro OPraHMYecKOoOro BewecTBa oTéupailoT rnpobsl nopoa. Matepuanst
O pesynbrarax KaKAoW rasosoit CbeMKU AOHKHbI COAEPIKaTL:

cBeaeHMA O rnybuHe 3aneraHnA, NUTONOroO-CTPATUrPaPMYECKOR XapaKTepucTuke,
TeKTOHMYECKOW HapyLIEHHOCTH, CTeneHn NOCTAUAreHeTMHecKoro npeobpasosaHna, 06-
BOAHEHHOCTY NOPOAbLI, BCKPLITON NOA3eMHOM BbIPaboTKOK, B KOTOPOM NpoBeaeHa Chem-
Ka;

DAHHLIE O TA30HOCHOCTH BNuUsNEeXKaWMNX YroNbHbIX NANACTOB, KpaTuaiwem paccron-
HUM RO HUX;

CBEAEGHUA O KONNEKTOPCKMX U COPBUNOHHBIX CBOUCTBAX NOPOAbLI, a TaKXKe O Coaep-
WaHuW B Hel PacCeAHHOr 0O OPraHuvecKoro BewecTsa;

CBEAEHUA O ra3oHacbiWEeHHOCTH NOA3EMHbLIX BOA U KOMNOHEHTHOM COCTaBe rasa;

AaHHble 06 abCONOTHON M OTHOCUTENbHOR ra3cobUNLHOCTU NOAIEMHON BLIPABOTKY,
ob6ycnoBneHHoN rasosbigeneHnem U3 oTéuTon nopoasl;

AaHHble 06 0CTaTOUHON rasoHOCHOCTY NOPOAbL;

pe3ynbraTbl OnpeaeneHnA NPUPOAHOA ra3oHOCHOCTW NOPOALI NO AaHHLIM NpoBeAae-
HUA FA30B0NA CbEMKH.



Mpunoxcerue 13

PACYET 3HAYEHUA NMPUPOAHON FA3OHOCHOCTM NMOPOA
no AAHHbLIM ONPOBOBAHUA KEPHOIA3OHABOPHUKAMMH

Fa30HOCHOCTh PAcCYUTBLIBAINT MO BCEM NOPOAHO-Ta3oBbIM MPoGaM: ANA nocneaylo-
1ero AporHo3a rasoHOCHOCTA UCMOMNbL3YIOT A3HHLIE TOMLKO NO NPEACTABUTENbHBLIM NPO-
6am. [aaum KpaTko nOCReAOBaTenbHOCTb BLINONHEHWA CREAYIOWNX PacyeTHbIX onepa-
uui.

1. O6bembl rasa, W3BNEYEHHOr0 U3 ra3ocbopHUKa M KepHONPUMEeMHUKa Ha BCeX
CTaAVAX WCCREAOBAHUA YTNEHOCHBIX NPo6, NPUBOAAT K HOPManbHbLIM YCNOBUAM nepe-
cueToM no thopmyne: =VK,rane V' — o6bem rasa, npumBeaeHHblii K HOPManbHLIM YC-
noeuAam, cM3; V' — 061beM W3BfieYeHHOro rasa, CM3; K — xoadduumeHT nepecueta
ANA MPUBEABHWUA rasa K HOPMAanbHLIM YCNOBMAM, BLIMUCNAETCA NO cnpasowkuky [29]
WM APYIrum.

2. O6beM KaXAOFO rasosoro Komnowexta (cm>) no o6vemy rasa, npuseaeHHOro K
HOPManLHLIM YCNOBUAM W AaHHBIM rasoBoro ananusa, ONPEAenAioT NO YpasHeHwio:
V= (V04§ /100, rae A, — copepxaHne KOMNoHeHTa, %.

3. O6wme oBbembl Kaxaoro V& . komnoHenTa (npu noatanHoi gerasauun nNpob u
aHanuae rasa) ycrtaHaBNWBaloT no opMyne: Vg = El/;(.

4. CopepaHne KOKAOTO KoMnoHeHTa Xy (8 cm3/em” nnum3/m3) B eaunnue 06b-
ema nopoast Vigp, M {m3) paccuuTsigator kak X = (ZV Y Vrop-

MpoGbi cMmewaHHOro cocrTaBsa, , COAEPXKaWMUE NPUMEPHO PaBHOE YMCNO npocnoes
Pa3HOPOAHbIX, YFNKCTBIX W HEYFAUCTLIX NOPOA, 8 TaKXKe NPOCNOoAKN YrnA C CyMMapHOW
MOWHOCTLIO Bonee 2 CM, CNeAyeT OTHOCUTL K HENPeACTaBUTENbHLIM.

5. PeaynbTaThl pacuera 3aHOCATCA B XypHan*

6. OcHOBHOI NAPaMeTp razoHOCHOCTU MOPOS — METAaHOHOCHOCTL PAcCYUTHLIBAIOT NO

Cymme roprodux razos: X =XgH, + XCnH2n+2 + XH,.

lTpunoscenue 14

PACYET 3HAYEHUA NPUPOAHON TA3OHOCHOCTU NOPOA
no PE3Y/NIbTATAM UCCNEAOBAHUA C NPUMEHEHUEM
NAACTOUCILITATENERA

TazoHocHoCTe nopoa (NpeMMywecTseHHO NECYAHWKOB) ONPeAenAloT no MeTaly
KaK KOMMOHEHTY, uMetowemy HanBonee saxHoe 3HaveHne B rasosoi cmecu. MetaHonoc-
HOCTb PacCUUTHLIBAIOT ANA Fa30HACHILLEHHBIX U Ta3080A0HACHILLEHHbIX NMOPOA € Y4eTOM
pe3ynAbTaTOB ONPeAeneHUA OTKPLITOW NOPUCTOCTY B NOPOAHLIX 0Bpa3uax, TemnepaTypb!
nnacTa u AaBnednA NIouaAa B UCNbITEIBZEMOM UHTEPBane.

Copepxanne metava X (B m3/m3) B cucreme nopopa—ras’’ onpeaenfercA no
copmyne:

= n Knf 0Ppg . l'g°pﬁ '

Po Qo

rae n — obwan nNopucTocTb, B AONAX eauHuubl; Ky — KoaddhUuWeHT 3anonHeHUA nop
rasom, B AOAAX eAuHUUbE; f — TeMnepaTypHas nonpasBka ANA nipuseaeHun obvema rasa

e SRR

*®opmbl XKypHana Aeraszaumi ¥ CBOAHON TaBnuubl Pe3ynbTaToB W3YYEHUA ra3oHOC-
HOCTW NMOpPOo4 npuBeAeHbl B [17]. OHU MOryT 4acTUYHO BUAOMIMEHATLCA B COOTBeTCT;
BUUW CO cneunmkon ycnosuii BeseHua pabor,
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K HopMarbHbim ycnosuam: f = I/(T + tpp), 3mech thy — nnacTosan Tempneparypa, name-
prReMan MaKkcumanbHbLIM TEPMOMETPOM B npouecce KCNbITaHuA nnacta, C; 7 — 273K;
0 — nonpasKa Ha OTKMOHEHWE PeanbHbIX rasoB OT 3axoHa Boina—Mapuotta npu Py

1
(o= —, rnpe Z — CKUMaeMOCTb rasa), 6epeTcA U3 CNPaBOYHON NUTEPATYPbl B 3aBUCK-
Z

MOCTHU OT 3HaYeHWA NPUBEAGHHOTO AaBNeHuA Ppn M NPUBEAEHHON TeMnepaTypsl T,-,p.
Anm metaHa Ppy = Pnnfd,50; Tpp = (27§K + tnn) /190,5; tpny — nnacroean
Temnepatypa, C; Ppp — nnacrosoe aasnexue rasa, Mlla, onpeaseneHHoe no pesynbra-
tam npumenenna KUWU; Py — armocdeproe pnaenetive B nepuosn orbopa npobbl rasza y-
yCcTbA ckBauHbl, MMa; @ = 1 npn Py.
KoaddmumenT 3anonHenuna nop rasom (K} ycraHaenuealoT 8 AONRX eAWHULBI MO
dopmyne:

Tn W

no 13

K= (1~ ),

rae 7Y, — MROTHOCTb NOPOABI, T/Ma; W — nnactosan (ectecteerHad) BnaxHoOCTb, %;
No — OTKPLITaA NOPUCTOCTb, %; ¥ 5 —~ NNOTHOCTL BOASI.

Onpenenexne eCTeCTBEHHON (NNacToBO) BNaXKHOCTY NOPOALI MO KepHy BypoBbix
CKBaXWUH 3aTPYAHWTENbLHO, MOCKONbKY GypeHne BeaeTCA € NpombiBKOA. Moatomy ee
3HaueHWe OGbIMHO YCTaHasnuBaloT no waxTHbiM npobBam. Mo onbiTy paboTst 8 Jonbac-
ce, B 30He pacnpocTpaHeHun yraen mapok X, K, OC, T senniuna Kr ANA necvaHnkos
a0 rny6uHbl npuMepHo 600—900 M cocrasnaeT 0,0—0,2. Ha ray6uxax cesiwe 900—
—~1000 ™M & ra3oHocHbIX necuanukax Ky — 0,7 -- 0,95. KoxkpeTHbie 3HaueHnUA Koatdu-
UMeHTa 3anOfIHeHUA MOP ra3soM PeKOMEHAYETCA YTOUHATL NO wWaxTHbiM npobam, oT6u-
paemMbiM B aHanOrvMYHbIX yCIOBUAX,

3naveHue copbLUOHHON rasceMKOCT NOPOABLI B OCHOBHOM ONPEAEnAoT No coaep-
MaHWIO B Hel opraHudeckoro Bewectsa. Moaromy

_ Xo7Co
100

copb
reop

rae r§°°5 — obrvem copbupoBaHHOro rasza g 1 m3 (Malma) ; Co — coaepkaHue opra-
HUMECKOro yrnepoaa, %; Y — KaXyuWaAcR NNoTHOCTb NOpoaA, T/M3; Xo — meTanoHoC-
HOCTb OPraHUYecKOro BewecTsa, M3 /1 ¢.6.M., KoTopyIo B fiepsoM NpUBnwKeHn NpuHn-
MaloT PaBHOW METAHOHOCHOCTH GnNuXKaNLWEro YronbHOro nnacta unv onpeaensioT no
HOMOrpamMme AnA OUEHK K COPELUMOHHOK MeTanoeMKOCTK nopoa (cm. puc. 1).

Coaepxcanue X rasa B cucTeme ‘necHaHnK — ras — soga’’ onpesennior Kak Cymmy
06LeMOoB rasa, paCTBOPEHHOrO B NNACTOBbIX BOAAX M COPGUMPOBAHHOrO OpPFaHMYECKUM
BELLECTBOM ;

— B, ~COp6
X=ra+Tq ,

B _ 3,3
me3 M o6beM rasa, Mm” /M, pacTBOPEHHOFO B NNACTOBBLIX BOAAX, HACLILBIOUIMNX
1 m* nopoassi.
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lpunoxenue 15

PACYET 3HAMEHWIA NPMPOAHON TA30HOCHOCTWU RNOPOA NO
PE3YNLTATAM COPBLUOHHLIX UCCNEAOBAHUNA

Cop6BumoHHyi0 CnocCOoGHOCTL NOPOA PacCYMTLIBAIOT cneaylowmm obpaszom. YcTaHas-
nuBealoT obbeMsbl rasa, BeINYWEHHOrO B H3MEPUTEMbHYIO H8CTb YCTaHOBK W MPU KaXKAOM
1-M cBpoce aasnexns rasa, cm3

Vi =Vuam (PF; = P15 )f,

rae Viyzm — 06bemM U3MepUTenbHOM HacTu yCTaHOBKMY, em’; Py, Pyj— KOHeuHoe u Ha-
uanbHOE AaBneHne (COOTBETCTBEHHO) npu /-M BhiNycKe no Bakyymmerpy, MMa; f— Tem-
nepaTypHan NnonpasKa

Ongenenmor 06beM rasa, M3BMNE4EHHOrO NPN AEra3aunnu fPU KHKAOM /-M BbINYCKEe
rasa, cM>:

VE = Vyaw P — P3; ).

O6wuin obvem rasa, cogepxainerocA B copBumnoHHoi amnyne ¢ npobon (B CM3)
PacCYMTBLIBAKOT no hopMyne:

n n
Vos = EV,'B + X V,-A.
i=1 i=1
o€ n — YACHO BLINYCKOB rasa.
YcTaHaBnWBaloT 06beM CBOBOAHOFO ra3a, HaxOAALLEFOCA B aMNyNe NPU Kaaom
PaBHOBECHOM paBneHuu, CM S :

P.
V;: = VO . ,
a
rae Vo — obbem csoboaHoro npoctpaHcTea 8 copbunoHHoi amnyne ¢ npoboi, CM3;
P,- «~ AasneHne copbuUMOHHOIrO PaBHOBECUH B cUCTeMe MeTaH—nopoaa, MMa; & — creneHb
CKUMAEMOCTY rasa npu AaBNeHun U TemnepaType onbiTa.

YaensHbiin o6bemM COPBUPOBAHHONO rasa NpK KaHXAOM AaBAeHUM COPGUMOHHOro
pasHosecuna (B cm3/r) MOXHO YCTaHOBUTS.

c
p Vog — Vi
npu Pyay = ——m—m0m
g
Vos — VI + V35
NPUPRag == e .

)
Vog — (VI+V3) —v§
npun P3a3 = '
g
k=1
Vo~ 2 VE— Vg
npuPra, = =1
g
rae P, — paeneHue copBuvioHHoro pasvosecua (7 =1,2,...,k}, Mfa; a, — copbumon-
HaR eMKOCTb NOPOA Npw AaHHom pasnennu (=12, ..., k), em°/r; K — oBwee 4uc-

NO BbIfYCKOB; O — Macca npobbt, I,
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Ana nepesopa s pasmepHoOCTh m3/m3 anauenne COpOUMOHHON eMKOCTH Heobxoaun-
MO YMHOXUTb Ha KaXKYLLYIOCH ANOTHOCTL NOPOAbI.

O6wuis 06bem rasza, 3aKNiOYEHHOTO B NOPOAE, CKNAALIBAETCA U3 06LeMOB cBo6OA-
HOrO, COPGMPOBAHHOrO ¥ BOAOPACTBOPEHHOro rasa, (popmyna pacueta razoHOCHOCTU
nopoab! X, umeer sua:

X = rrcl:B ”.ﬁopﬁ + "ﬁ- m3 3,

rae Fcﬁ—conepmauue ceoBoaHOro rasa B NOPOBOM TMPOCTPAHCTBE MOPOASI, M3/M3 :
3
rncopﬁ — COPBUMONHHAR METEHOBMKOCTb NOPOAbI, M /M ; M — coaepxaHue rasa, pacT-

BOPEHHOrO B NacTOBbLIX BOAAX, HACLIWAOLINX NOPOASL!, m3/m3,
PacueT 06bema cBOBOAHOT O ra3a NPOU3IBOAUTCA NO YPABHEHWIO

re® = (ngPf) /(2 Py),

raeng — OTKPbITan NOPHUCTOCTb, AONU eanHuusLl; P — nnacTosoe aasnetue, MMNa; f— rem-
nepaTypHan nonpaska, BbINONHAEMan no ¢opMmyne, npusegexHon 8 npun. 14; Py —
0,1 MNa (aTmocdepHoe aasnenne) ; Z — KO3DDUUNEHT CKUMAEMOCTH,

Pacyer coamepaHWA rasa, PacTBOPEHHOro B NNAcTOBbLIX BOAAX, HACHIWAOWWX 1O~
poabl, NpousBoaAUTCA No copmyne: l":l =0,001T'd ng, rael’ : — ra3HOHOCHOCTbL BORO-
HOCHbIX NOpoA, M~ /m~; g, — ra3oHackileHHOCTL NNAcToBbIX BOA, cm>/n.

Ana onpepenexmA Fﬁ oT6npaloT npobbl BOALI K XKUAKOCTH K3 NPo6ooTHOPHON
kamepbl KN-65 Ha ycTbe ckBaxkuHbl, O6bem rasa samepRIOT, npoby rasa oTnpasnAOT 8
naboparoputdo Mo paHHbLIM ra30BOFO aHaNM3a N 06bLeMy U3BNEYEHHOr O ra3a PaccHUTLIBa-
10T COAEPIKAHME rasosbix KomnoHeHTos [25] :

V= (4,V)/100,

rae Vi — oBbem rasa, n3sneyeHHoOro n3 npobooTBopHOI Kamepst, M3; Ay — copepa-
HUE KOMMOHEHTa B 3BNEYeHHOM rase, %.

MNpu ot6ope npobbi XXUAKOCTU B Hell PACTBOPRIOTCA KUCNOPOA W a30T Bo3ayxa, B
npobe moxer BbiTh TONBKO aTMOCGEPHLIR KUcnopoa, rnosToMy ero 06bLemM MCKNIoUYaoT
nonHocTelo, O6beM aTMOChEpPHOro azoTa NPUHUMAETCA PaBHbIM yABOEHHOMY 06bemy
KWUCNOPOAE, TaK KaK COOTHOLWIEHWE pacTBOPUMOCTM KUCROPOAa U asoTa B sode —
02/N2 = 1/2. Conepxarne a3oTa paBHAEGTCA pasHOCTH obuwero obvema a3oTa 8 npooe
U yasoeHHoro o6semMa kucnopoaa.

KonuiecTso rasa, u3snedeHHoro ua npoboorbopHoih KaMepbl, 63 yueTa kucnopoaa
¥ a30Ta BO3AyXa Bbi4UCARETCA no dhopmMmyne:

— -]
Vip =V — VO2 - V,\,2 '
rae Vo, — 06wvem Kucnopoaa, m> ; NR, - 06bvem aTtmMocdepHoro a30Ta, M.

Conepxatine b, ra3osbix KOMNOHEHTOB B VM3BNEMEHHOM U3 nPoGbl raze PaccHuThl-
B3ETCA NO BLIPAKEHUIO;

bK = (VK . 100) /Vnp

ABconTHOe COAepKaHne OTAERbLHBIX FA308bIX KOMMOHEHTOB B 1 m> HUAKOCTN
onpeaenAoT no gopmyne: Mg = Vi /Vg, rae Vg — o6vem Boas!, 0To6pattHblil M3 npo6o-
0TBOPHON KaMepbl, M”, PeaynbTaTbl pacyeToB 3aHOCATCA B XKypHan,

asoHachiLeHHOCTb NNACTOBLIX BOA FOPIOYUMU Fa3aMKU COBMECTHO ¢ BOAOPOAOM
paccyYuTeIBaOT No hopmyne

Ty = p
& Ve
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1 cM 3 / cnd Puc. 19. Pacteopumoctb meraHa B Bope npu
’ PasMYHbIX RABACHUAX W TemMneparypax

400 20°¢ [27]
/ 5 “mcno o6bvemoe rasa {npu P=0,1 MMNa,
3.50 0 "C), pacTeOopRIOLIMXCA B OAHOM ofbeMe
// BOAb!
300 40°6G
£4°C
&g°tc

250 / ///

200
’ / rpe V — obbem yrnesofopoAHbIX ra3os,
/ BLIMUCNEHHBIA 110 pesynbTaram rasosoro

1,50 aHanusa W ngmaenenubnﬁ K HOPMaNbHbLIM
/// ycnosuam, M ; V4 — obGvem Boaopons,
700 BbIMMCTEHHbI! [0 Pe3ynbTaTaM  rasosoro
' aHanu3a ¥ NPUBEAEHHBIN K HOPManbHbLIM
YCHOBUAM, M,

as0 Ecnu B npo6ooTBopHoit Kamepe obbvem

rasa, pacTBOpPEHHOro B BOAe, He onpejenex
Unu onpeaenel HEAOCTaTOMHO, B3ameH (ak-

g 50 70 75 20 TUYECKOWM Fa30HaCbIWEeHHOCTH MAacToBbLIX
? P Mla BOA YCTaHaBNVB3IOT NPEAENnbHYI0 BENUUUHY
’ PacTBOPUMOCTA MeTaHa B BoAe No rpatuky

{puc. 19},

CopepxaHue rasa, pacTBOPEHHOTO B NNAacToBbIX BOAAX, Hackiwawwux 1 M3 nopo-
Abl, PACCYNTBIBAIOT NO YPABHEHUIO !

X:= f'd,no + l'(b ny, M31M3:

roe X ﬁ - raaouoacnoc'rb BOAOBMEWAIOWMX NOpoA, M3/M3; 4, — rasoHacbileHHOCTH
nnactoebix sog, M3 /m3; N — OTKPLITAR NOPUCTOCTb NOPOA NO NAGOPATOPHLIM AAHHBLIM,
A0NY eAUHULBI; Ny — TPEeWUHHAA NYCTOTHOCTL NOPOA, A0AN eAVHULLI.

lpunowerue 16

OUEHKA MPEACTABUTENBHOCTU NOPOAHO-IFA30BbLIX MNPOB,
OTOBPAHHbLIX B TEPMETUW4ECKUE COCYAb! U KEPHOTABOHABOPHUKAMMU

MNpo6bl, oTOBPaHHbIE B FEPMETUMECKINE COCYAbI, CYUTAIOT NPEACTaBUTENLHLIMU, ECAN
oHu yaosnersopaioT yenosuAm (puc. 20) : npoba noctynuna Ha Aerasauuio He NO3fHee
5 cyToK nocne oT6opa; repmMeTMdHOCTs NPo6bl B Npouecce TPAaHCNOPTUPOBKKW U ABra3a-
uMu He Hapyuwanacs; npo6a umeer maccy He medee 300 r 1 npeacTasneHa OAHOIR NUTONO-
ruvecKoi pasHoCThio; npobBa nocre Aerasauumn Cyxan, YTO yKasbiBaeT Ha ee repMeTuy-
HOCThb. [TpoBbl, He YRAOBNETBOPAIOLAME 3TUM TPeBOBAHWAM, CYUTAIOTCA HENpPeACTaBUTeNb-
HBIMU U ANA PEWEHNA 33434 U3YYEHWHA Fa30HOCHOCTY NOPOA He NCMONb3YIOTCA.

[Mpobu1, oTO6paHHbIe KepHOrasoHabopHUKaMK, CHUTAIOTCA NPEACTAaBUTENbHLIMKY NPU
coBI0ACHUM CNEAYIOMX YCIIOBKIN, OTHOCALUMUXCA K PDA3NMYHBLIM KPUTEPUAM.,
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Bpemn xpanenun u masca
npooekr

Cnyvadnste depexmst

Kaweembo zepremusaquu

lasa8st -

Jabrenue
denenue

easa

Omeymembue
doder

lepmemuvnan npoda

A

Kean Kepu cnadoyenucmodil
yenucmod npodst unu weyenrucmod apods

el Bl R

&mod || Yenuc- Buxod ||Gnado
2nn aucrozg| Yens
xepra || mozo 4 wem || *EPHE %‘cya/m" Hem
>80, || nepna >80% || maza
> 390, 790%

pedemabumentnan

,/Ilggia;n /‘ffgg Fya enadoyenucman unu
e HEYIAULMIAA
P apoda

Puc. 20. Cxema onpepneneHuA NPeACTaBUTEALHOCTH M KAGCCH(PMKAUMM NOPOARHLIX APO6,
oToGpaHHbIX KepHorasoHabopHukamm

ITo ravecrsy 2epmertusayuu: npoba NOCTYNWAE HA Aerasaumio He nosgHee 5 cyT noc-
ne ot6ope; macca npobut 6onee 1000 r; npoby OTGWPAIOT U repMETH3IUPYIOT B COOTBET-
CTBMU C YTBEPKAGHHOW METOAUKON; OTCYTCTBYIOT BUAUMbBIE ra30BbIAGNEHUA U3 KEPHO-
npMeMHMKa NO COEAUHEHUAM 3aNOPHbLIX YCTPOWCTB; AasneHue rasa 8 KEPHONPUEMHUKE,
3aMepeHHoe N0 MaHOMEeTPY Ha CKBaXKuHe vyepes 2 4 nocsne 0T6opa, MeHbLue 3aMepeHHOro
yepes 2 cyT B naGopaTopun, YTO yKasbiBaeT Ha OTCYTCTBUE YTEYKMU ra3a 8 MecTax coean-
HeHW; KepH NOCNe BCKPLITUA CYXOW, YTO YKa3biBaeT Ha OTCYTCTBUE NOACOCA BOALI NPW
Aerasauum; coaepxaHue KUCNOpPoAa BO BCex (HPaKuMAX gerasauum He npesbiwaer 5 %.

ITo kavecray u cocragy KepHa ANA yrancTbix nopopn (3onsHocTb 5070 %) Keph
He MeHee yeM Ha 90 % coCcTOWUT U3 YIAUCTLIX NOPOA; BbIX0oA KepHa Bonee 70 %; KepH
3aHUMaeT He menee 2/3 ANUHbI KepHONPUeMHUKA, YTO UCKNIOYaeT BNUAHWE rasa, coaep-
waweroca B Gyposom pacteope; B KepHe HeT NPOCAOoeB YA CyMMapHOi MOLLHOCTLIO
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‘Bonee 5 CM 4ANA cNaBoyrinCTLIX uUnu HeyrnuetolX nopogd (sonbHocTs Bonee 70 %) ;
KepH He mMeHee yem Ha 90 % cocTouT U3 cnaBoyrAnCTbiX UK HEYTNUCTLIX MOPOA; BbIXOA
KepHa Gonee 80 %; KepH 3aHUMaeT He MeHee 2/3 ANWUHLI KEPHONPUEMHWKA; B KepHe
OTCYTCTBYIOT MNPOCAOU YINA C CYMMapPHOW MOWHOCTLIO Bonee 5 cm.

Mo npoBam, B KOTOPLIX KePH NPEACTaBneH yriucTbIMKU ¥ HEYrNUCTbIMK NOPOAAMU
B WHbIX COOTHOLWEHUAX uNy C BONLLUMM YMCAOM NPOCROEB YrnA, pacveT rasoHOCHOCTKW
HEe NPOUIBOAWTCH KU3-33 HEBO3IMOXHOCTW onpeneneHuA obbema rasa, BblAENAKLLErOCA
M3 K&KAON NMUTONOIrMYECKON PA3HOCTU B OTAESBHNICTH,

Bce npo6bl, He YAOBRETBOPAIOWNE NEPEMUCTIEHHBIM KPUTEPUAM, CYUUTAIOTCA HENpes -
CTaBUTENbHBIMMW ¥ NPU NPOTHO3MPOBAHNKY Ma30HOCHOCTY HE YYUTbIBAKOTCH.
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BHUMAHWIO CNELUANNUCTOBI

Wsparenscteo "Heppa’ rovosur
K BbinycKy B 1989 roay HOBYIO KHUT'Y

METOAbl # cpeACTBa KOHTPOAR COCTOAHMA U CBOMCTB TOPHbIX NOPOR B MAcCu-
se/BatonuH E.C., YepHakos A.B., Py6an A. L., Moranos A.M 12 n, 60 k.

PaccMOTpeHbl METOAbl W annapatypa, NpeaHasHayeHHan ANA KOHTPONA HarprXKeH-
HOTO COCTOAHWA, HAPYLEHHOCTWU YronbHbIX NACTOB, (U3UKO-MEXaHUYECKUX CBOMCTB
yrne# U ropHeix nopos B maccuse. [laHa METOAUKAE M PaCCMOTPEHa annapaTypa, UCNonb-
ayembie AnA OBHapy>KeHUA U OKOHTYPUBAHWA TBEPAbIX BKNIOYEHUNA BO BCKPbLIHLHBIX
nopoaax. MpnBegeHsl Pe3ynbTaThl UCCNEAOBAHMWN, BbiMOJIHEHHbIX B YIONbHBIX BacceiHax
CTPaHbl, 8 TAKXKXe MaTeMaTMYyecKMe MeTohbl 06paBoTKU pPesynbTaToOB 3KCNePUMEHTaMNb-
HbIX WU3MEPEeH Kit.

[lNA UHXKeHEpHO-TeXHUYeCKUX PaBOTHUKOB, 3aHUMAIOLWMXCA Pa3BeAKOW HapY LWeHWA
YronsHbIX NNacToB U ONpeaeneHnemM CBOKCTB NOPOS.

Mnan 1989 r., N° 214,

3Ty KHU2Y MOMXHO 33KazaTs 8 Ma2azuHax KHU20TOP2a, pacnpocTpPaHA-
WUX HAYYHO-TEXHUYECKYIO AIUTEPATYPY, U 8 MA2a3UHaX — ONOPHLIX NYHKTaX
usdarenscrea “Hedpa’”, adpeca KOTOpbIX NpueedeHbl 8 aHHOTUPOBAHHOM
nniave, a Takxe vepes ordenst “Kruza— noyrold” ueHTpansHelX Ma2a3uHoe:
N° 115 — 117334, Mocksa, flenurckud npocnekT, 40. [Jom Hay4HO-TexHUYec-
Kol KHuz2u;
N° 17 — 199178, flenunzpad, B. 0., Cpednui npocnexr, 61.

H3darenscrea “‘Hedpa’”



OpcyaTky ¥ MCHpaBieHus

Crpa-

A Crpoka Ha ieyarano Cnenyert
2 1 cunay BHWI'PHyroms,1988 BHHUI'PHyrons, 1988
5 10 cuuay  soransnocteio 70-90%  soasHocThio 70-90%
10 cuusy  30r aBHOCTBIO BONMLHOCTRLIO
11 cuusy sowanpHocTbO 50-70%  sompHocTEIO 50--70%
7 6 cuuay n3 uX
8 12 cHudy  BO3MOMHOCTB BIIQXHOCTE
15 16 ceepxy SOHaIBHCCTD, SO0IILHOCTS,
30HANILHOCTL BOMBHOCTDh
26 14 cHusy aMINATY b amMITyJIbt
29 6 ceepxy Havwunas Ha/muus
33 4 cuusy 6UTyMOM 6urymop
33 19 cuuay NpLYyCMOTpeTh TpenyCMOTpeTh
33 19 ceepxy CKEaxuHb! CKBa¥MHaM
40 4 cuusy OHH HHU
47 11 ceepxy cenck- neTeKk—
47 15 ceepxy CH4. co, Ax ,ue CH,, CO, Av , He
4% 20 cHuay  H3 KHCIOpOA& Kucnopoga
54 Puc.,3 9-vecta orbopa 9~ mecto orbopa
YOCRAEHBIX TIPO6 TIOPOAHKIX NPos
101 1 ceepxy f::%'r* tru) f= T
T +1 na

BHHIPHyrons, 3akas 105-88, Tupax 190 ska,
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