3 I'HBKOE PEI'YJIUPOBAHUE
3ABOMHOI'O
TJIABA JABJIEHUSA

3.1. OGOCHOBAHHWE 3HAYEHUM JTEINTPECCUN
U PEIIPECCUM HA MTPOJAYKTUBHBIN IJIACT

MHOroneTHMin OTEYECTBEHHbIN W 3apyOexHbi onbIT  OypeHusi
HE(TSHbIX U TrasoBbIX CKBAXWH B PasfMyYHbIX FOpPHO-reorniornyec-
KMX YCNOBUSX CBUAETENbCTBYET O TOM, YTO OAHMM U3 onpeje-
nswoWwmx ycrnosuii 6e3aBapuiHOM WX NPOBOAKM SABMASIETCA MNOA-
OepXaHue (perynupoBaHue) 3afjaHHoro auddpepeHumanbHoro
[aBreHnss B cuctemMe ckBaxuHa — nnact. Obnactb M3MeHeHus
ondppepeHymanbHOro AaBneHus BbIOMpaeTcsi M3 YCNoBuiA npeny-
NPexaeHna BO3MOXHbIX MOrMOLWEHNA MPOMbIBOYHON XKWOKOCTW,
NonaoNposiIBNEHNI, OCbINelr, 00BanoB WM APYrnX OCMOXHEHWI
CTBOSMA CKBaXWHbl, @ Takke M3 TpeboBaHWA OxpaHbl Heap U KO-
normum.

B HacTosiwee Bpemsi aTum TpeboBaHMAM B MOJNTHON Mepe oTBe-
YyalT TexHonorum OypeHus CKBaXuMH Ha Aenpeccunm 1M paBHOBe-
CUN OaBNEeHUI B CUCTEME CKBaXKMHA — MNnacT, KoTopble adhdek-
TVMBHbl Kak MpuW NpoBOAKE BepTuKanbHbIX ckBaxuH (BC), Tak wu
HaKMOHHO HanpaeBneHHbIX W FOPU3OHTanbHbIX CKBaXuH (HH un
rc).

B nocnegHein pepakumm lNMpaeun 6e3onacHoOCTM B HeTsSHON U
rasoBor MNPOMBIWIEHHOCTN [6], YTBEPXOAEHHbLIX MOCTAHOBNEHUEM
lNocroptexHagsopa Poccun Ne 24 ot 9.04.1998 r., paspeluaetcs
npoeegeHne OypoBbix paboT ¢ perynupoBaHneMm puddepeHLm-
anbHOro [aBneHns B CUCTEMe CKBaXuHa — nnact. [Jonyctumas
Jenpeccus Ha CTEHKM CKBaXMHbl Npu OypeHun He [OoSbkHa mnpe-
Bolwatb 10—15 % adPEKTUBHBIX CKENETHbIX HanpsxeHun (pas-
HOCTb MeXZdy rOpHbIM W MOpoBbIM AaBneHuem nopogd). pu oc-
BOEHUM CKBaXWH JoMycTUMas Aenpeccun onpenensercd us ycno-
BUs obecrneyeHnss YCTOMYMBOCTM Npu3abonHOM 30HbI MNnacta u
COXPaHHOCTU LIEMEHTHOrO Konblia 3a 06cagHOM KONOHHOW.

OpHako B ogHMX cnydvasx gonyctumasi genpeccusa B 10—15 %
3(pPeKTUBHBLIX CKENEeTHbIX HanpshkeHun OyaeT npeHebpexmnmo
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Mana, B ApyrMx — O4YeHb BenuKa, a B TpeTbux — OypeHune Ha fe-
npeccun BOOOLLE HegonycTMMo. [ns onpegeneHus obnactn npu-
MEHeHMs1 TexHonormm OypeHus Ha genpeccuu npuBedeH pacyeT
ee [OMNyCTUMOrO 3HayeHuss Appen Ha MnacTbl, 3anerawlowme Ha
rnybuHe ot 500 go 4500 m, npu kKoadhdpmumeHTax k, aHOManbHO-
CTU nnactoBoro noposoro aasnexus ot 0,25 go 2,0 (tabn. 3.1).

Mpn 3HadeHusx KoadpPUUMEHTA aHOManbHOCTU MMNacToBOro
paenerns 0,25—0,50, xapakTepHbIX AN HEKOTOPbIX KPYMHEMLLNX
WCTOLLEHHbIX ra30BbIX M TFa30KOHAEHCATHbIX MECTOPOXAEHUA WU
MXI Poccun (Ypenronckoe KM, CrtaBpononbckoe, [lyHrnHckoe
MXr v gp.), 6ypeHne Ha genpeccun uenecoobpasHo BECTU C y-
©uH 6onee 1000 m. MNpuyem ¢ poctom rnyouHbl 6onee 2000 M HeT
HeoOX0AMMOCTM MOAAEPXKMBATL OEMPECCUI0, PaBHYK MpeaenbHo
ponyctumon, T.e. Ap = 0,1(Prop — Pnn), TaK Kak ee 3HayeHue
npeBbiwaetr 3,1—2,6 Mla. lNMpu Takmx Jenpeccusx MOXeT Mnpo-
N30WTU paspyLleHMe OKOMOCTBOMbHOW 30HbI BCKPbIBAEMOro nna-
CTa, a TakKe MOryT BO3HUKHYTb YCINOBUS, OCMOXHSIOLWME HOp-
ManbHbI npouecc OypeHus. CnepoBatenbHo, B ycnosusax AHIMI
NPUMEHEHNE TEXHONOrMM OypeHuss Ha Aenpeccun pearnbHO TOosb-
Ko ¢ rnybuHel 1000 m u ©Gonee. lNpu rnybuHe OypeHns ©Gonee
1500 m Heobxogumo ymeHbliaTb genpeccuto Hwke 10 % addek-
TMBHBIX CKEMETHbIX HaMpPsXXEHWN FOPHbIX MOPOA.

B ycnosusax ABI[ peanu3oBaTb GypeHue Ha genpeccun BO3-
MOXHO C rnyouH Gonee 2500 m npu k, = 1,5, a Takke ¢ rnybuH
fonee 4000 m npu k, = 2,0.

Tabnuuya 3.1

N3meHenne gonyctumoii aenpeccun Apgen= 0,1 (prop — Pan), MMa,
Ha NnacTbl FOPHbLIX NOPOA B 3aBUCUMOCTU OT y6GUHbI
M NNacToBOro AAaBMeHUs!

CpepnHsisa Apgen = 0,1 (Prop — Prn)s M/I'Ia, npu pasnuy-
MMNOTHOCTb HbIX k, =
r maccuga | | OPHOe P Prer
ny6uHa, m ropHbx | AaBINeHMe
nopox Prop: | PreP MMa | 95 0,5 1,0 1,5 2,0
MMa
500 1670 8,2 0,70 0,57 0,33 0,08 -
1000 1700 16,7 1,4 1,2 0,7 0,2 -
1500 1750 25,8 2,2 1.8 1.1 0,4 -
2000 1820 35,7 3.1 2,6 1,6 0,6 -
2500 1900 46,6 4,0 3.4 2,2 1,0 -
3000 2000 58,9 52 4,4 2,9 1,5 0,01
3500 2150 73,8 6,5 57 4,0 2,2 0,5
4000 2300 90,3 8,0 71 51 31 1.2
4500 2400 105,9 9,5 8,4 6,2 4,0 1,8
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Tabnuua 3.2
XapakrepucTuka NpoAyKTUBHBIX MNIAcTOB HEKOTOPbLIX MecTopoxaeHuii KpacHo

?l,/allT'lTeergsHlaAj; MpoHun Mnacrosas
Mopucroctb i Temne-
MecTopoxaeHue NPOAYKTUBHbIX LLaemMocTb
nnacros, m, ponwn en. k, Mmkm? papépa,
M

KaHeBckoe, 1630 — 1700 0,10—0,28 <0,40 80
ckB. 1, 3, 42
BepesaHckoe, 2550 —2630 0,03—0,24 <0,78 97,2
ckB. 53, 21
Maiikonckoe, 2630 — 2670 0,16 0,07—1,36 127,8
ckB.15

BbligeneHHas (cm. Tabn. 3.1) paumoHanbHaa obnacTtb NpUMeEHe-
HUS TexHonormm OypeHusa Ha genpeccun no rnybuHam u 3Hade-
HUSM k,, yooBnetBopsieT TpebosaHve n. 2.7.3.5 [pasun [6] no
BbIOOpY [OOMYCTUMOrO 3HayeHWs OernpeccuyM Ha CTeHKUM CcTBona
CKBaXMWHbl Npu OypeHMn B YCTOMYMBLIX TFOpPHbLIX nopogax. [pu
OPYrux TOpPHO-TEONOTMYECKMX YCMOBUSAX CredyeT CyLEeCTBEHHO
KOppeKTMpoBaTb 3TO 3HA4YEeHME MO KPUTEpPUSM YCTOMYMBOCTU
KOMMeKkTopa, MpPOTSKEHHOCTU  HeOOCaKeHHOW 4YacTum  cTBona
CKBaXXWHbl M YrNy €ero HaknoHa, TWMy HacbiwawLwero nnacrt
dnonaa, KoadduumMeHTy npoaykTuBHocTM U aAp. Ons npumepa
npueegem Tabn. 3.2 n 3.3, cocTaBneHHble Mo pe3ynbTaTam ucchne-
[OBaHUSI CKBaXXWH HEKOTOPbIX WCTOLUEHHbIX Ta30BblX MECTOPOX-
neHun KpacHogapckoro kpas [8].

Ha Havyano pa3paboTku mnacTtoBoe [AaBrieHne B 3anexax 3Tux
MECTOPOXAEHUA He3HauuTenoHo (Ha 13—18 %) npesbiwano Hop-
ManbHOe ruapocTaTnyeckoe fasneHuve. BckpbiTve NpoayKTUBHBLIX
nnactoB NPOBOAUIIOCE C MNPOMbIBKOM OypoBbIMM pacTBOpamu
nnoTHocTbio 1200— 1260 kr/ M?, kOTOpble, MPOHUKAas B NnacT Mo
OenCcTBneM penpeccun, B TOW UMM UHOW CTEMNeHW, CHWXanum ecrte-
CTBEHHyt0 npoHuyaemoctb [13[1. O6 3ToM CBMOETENbLCTBYIOT pe-
3ynbTaTbl ra3oAuHAMUYECKMX WUCCNEeAOBaHMIA CKBaXXWH, BbINOS-
HEHHbIX B HauvanbHbIi nepuod pa3paboTkM MEeCTOPOXOEHWUA W
yepe3 20 neT ux akcnnyatauuu. NepBoHayanbHble OebuTbl CKBa-
XWH B CpefHeM OKa3anuCb MeHblue Tekywux npu k, = 0,6+0,72
(cm. Tabn. 3.3). B pesynbTaTe nocnenyowero rnyweHnst CKBaXWuH
FAMHNUCTLIM PacTBOPOM  MAOTHOCTbIO 1150 kr/ M® mpu craTude-
CKoW penpeccun Ha nnact 7,6 —15,2 MlMa gebutbl nocne pemoHTa
3HAYNTENbHO CHU3UMUCb, a KO3(UUUEHTbI MNPOAYKTUBHOCTU
yMeHblunnucb B 2,25—61,76 pas (cm. Tabn. 3.2).
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Aapckoro kpas

MnacToBoe KoadpmumeHt
[NebuT rasa
[aBrneHue Qr, ThiC. MY CyT Texywas npo,quTma:Hocm
pnrn Mrla (ka) npos
nenpeccus _ )
Havanb- Teky- Havarb- Teky- Appen, MMa = Q. / Apyens
Hoe wee HbIii LA 10° Mm% (cyT-MMa?)
18,8 11,5 200 260 2,6 38,5
(1,18) (0,72) 145 0,6 402,8
320 1,2 222,2
28,2 14,9 — 416 0,2 10400
(1,13) (0,60) 328 0,5 1312
30,2 18,3 333 620 0,6 1722
(1,17) (0,71)
Tabnuua 3.3
CHwXeHne NpoayKTMBHOCTU CKBaXKUH NOcre BO3AeicTBuS
Ha npoAyKTueHbiA nnact ¢ AHMO rMuHuCTBIM pacTBOPOM
nnoTtHocTbio 115 kr/ m°
Penpec- 0 yM‘i:'I:I';L”e'
cus Ha " Koponr
MecTopoxaeHue ka nnact Tbéc/:' ANll)IEIe“' 10° Mgl/p (ZI:: T X koachcpu-
Apgr, | M7 | M8 | T gk 7| werra
Mfa TUBHOCTYU
KaHeBckoe:
ckB. 1 0,72 7.6 260 39 17,1 2,25
CKB. 2 80 3,3 7,4 54,43
CKB. 42 270 4,0 16,0 13,15
BepesaHckoe:
ckB. 53 0,6 15,2 330 1,4 168,4 61,76
ckB. 21 260 1,3 153,8 8,53
Marikonckoe, ckB. 15 0,71 13,8 560 1,7 193,8 8,89

B cOBpEMEHHbIX CMOXHbIX 9KOHOMMWYECKUX YCMOBUSIX CHUXE-
HWE NPOAYKTMBHOCTM CKBaXkKMH B pesyrnbTaTe HWM3KOTO KayecTBa
BCKPbITUS NMPOAYKTUBHLIX MnacToB Hegonyctumo. Ceivac 3apaya
3aKno4yaeTcs He TOMNbKO B TOM, YTOObl COXPaHUTb ECTECTBEHHYIO
npoHuuaemoctb M3, HO ¥ yny4ylwuTb NPOAYKTUBHYID XapakTe-
PVUCTUKY CKBaXXWHbI Y)X€ Ha CTaJuu ee 3aKkaH4YMBaHus.

Paccmotpum  ycrnosusi, obecneuuBanolwe  MNOTEHUMANbHYHO
NPOAYKTUBHOCTE CKB@XWHblI Ha CTaAuu BCKPbITUS NPOAYKTUBHOMO
nnacTa, B pexvme OEeNpeccun U paBHOBECUS OABNEHUA B CUCTEME
CKBaXXWMHa — nnacT.




3.2. YCJOBUS NOJJAEP)KAHUSI CTATUYECKOM
U JUHAMMWYECKOI JENPECCUH BO BCKPBLITOM
UHTEPBAJIE IPOJIYKTUBHOI'O IJIACTA

OcHOBHbBIM (bakTopoMm, obecneymBalOUM HEOOXOAMMbIE YCMOBUS
anga 6ypeHus B pexume Oenpeccum unm paBHOBECUS AaBEHWN B
CUCTEME CKBaXuHa — MnacT, SBNAETCA NNOTHOCTb MPOMbIBOYHOM
Xuagkoctn (BypoBoro pactBopa, XWAKOCTU rnyweHus u T1.4.). B
OVUHaAMUYECKNX YCNoBUSX (MPpU LMPKYNSLMUM) Ha 3Ha4YeHue ruapo-
OVWHaAMUYecKnxX MoTepb [aBfeHUd B KOMNbLEBOM MNPOCTPaHCTBE
CYLLIECTBEHHOE BMMSAHME OKa3blBAeT PacXOd XWAKOCTU, ee peono-
rmyeckue napameTpbl (MracTudeckas BSI3KOCTb, CTaTU4YecKoe W
ONHaMUYecKoe HanpshKeHus caBura) M 3HayeHue KOmbLeBOro 3a-
30pa Mexay OypunbHOW KOMOHHOW M CTEHKOW CKBaXWUHbl. B co-
OTBETCTBMM C TpeboBaHusmu n. 2.7.3.2 [MpaBun [6] NNoTHOCTb
OypoBoro pactBopa npu BCKPbITUM Fa3oHedTEBOLOHACHILLEHHbIX
nnactoB (CHBI) gomkHa onpedenaTbCs ANS rOpuU3oHTa C Makcu-
MarbHbIM rPaAMeHTOM NNacToBoro AaeneHuns (grad pr™) B UHTEP-
Bane COBMECTMMbIX YCMOBUMN.

max

OGbIMHO B KPOBMK TOPU3OHTA C MakcumanbHbIM — grad po

ycTaHaBnveaeTcsd 6almak MpoOMEXYTOYHON NN SKCnnyaTauuoH-
HOW KONOHHLI, U pacyeT Aenpeccuv Unv paBHOBECWUS MPOBOAUTCSH
Ha rnybvHe 3aneraHus KpOBMM 3TOro nnacra.

Mpu paspaboTke TexHonorum GypeHus Ha genpeccum Heobxo-
OMMO OUeHMBaTb 3Ha4YeHMs OenpeccuMy Ha KpOBMK nnacta B CTa-
Tuyeckmx (6e3 uupkynauum) UM gUMHaMUYeCcKUX Yycnosusx (npu
BOCCTaHOBMNEHUN LMpKynsauun, npombike, CMO). B oboux cny-
Yyasx co3JalTca pasfnyHble YCNoBuA ONA NoadepxaHus paBHO-
BECWsI JABMEHUA B CUCTEME CKBa>KMHA — MnacrT.

Ha puc. 3.1 nsobpaxeHbl BO3MOXHblE€ BapuaHTbl CTaTUYEeCKO-
ro U OMHAMWYECKOro paBHOBECUS OaBIEHWA B CUCTEME CKBaXKU-
Ha — MnacT, KOTopble BO3HUKaKOT npu OypeHwn Ha genpeccuun. B
OCHOBY pa3paboTaHHbIX aBTOpPaMy BapWaHTOB MOSIOXEH MPUHLNNM
BblbOpa CTaTMYeCKOW Aenpeccun Ha KPOBMK BCKPbIBAEMOro Mna-
cta. B atom cnyyae guHammnyeckoe paBHOBecue gaBlieHU AOCTU-
raetca nmbo Ha 3aboe CkBaxMHbl (NOAOLWIBA Mfacta WM BCKPbI-
BAEMOro MaccuBa rOpHbIX Mopod), NMMbO Ha HEKOTOPOW TeKyLlewn
rnybuHe H v kpoene nnacta (cMm. puc. 3.1, a, s).

CraTudeckoe paBHOBeCME [aBMEHUA MOXET BO3HWKHYTb TOIb-
KO Ha HeKoTopon rnybuHe Hi, < Hyp < Hiss (CM. puc. 3.1, 2).

Takum 06pa3oM, Ha OCHOBaHUM BbILLIEN3NOKEHHOIO MOXHO
BblOenuUTb cregylowme sapuaHTbl [40, 103]:

OypeHvne Ha Jenpeccum Kak B CTaTMYECKMX, Tak U AvHamude-
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Puc. 3.1. YcnoBusi nogaepxaHus CTaTUHMECKOrO U [MHaMU4YECKOro paBHOBECUS B
cuUcTeMe CKBaXkMHa — mnact

CKUX YCINOBMAX BO3MOXHO BO BCEM WHTEpBane BCKPbIBAEMOrO
nnacrta oT Hg A0 Hie (CM. puc. 3.1, a);

OypeHne Ha pJenpeccun BedeTcsa Takke OO HEKOTOpPOW Teky-
we rnydbuHbl Hy, B uHTepBane (fHs — Hpp), B AMHAMUYECKMX
yCnoBusaX co3gaeTca Aenpeccus Ha MnacT, a B CTaTU4ecKnx —
coxpaHsieTca aenpeccus (cm. puc. 3.1, 6);

B uWHTepBane BckpbiTna HBI noggepxmBaeTca TOMbKO cTa-
TMYeckas genpeccusi, a nNpu MNpoMbIBKE — penpeccus (CM. puc.
3.1, 6);
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cTaTudeckas genpeccus NoaAepXKuBaeTcs TOMbKO [0 HEKOTO-
pon rnybuHbl My, a AanbHenwee yrnybrneHve BeaeTcs npu cTa-
TUYECKON N AMHAMNYECKOW pernpeccumn Ha nnact (cm. puc 3.1, 2);

BO BCeX cnyyasx yrnybneHve BegeTca npu nepemeHHou de-
npeccun u (UNKU) penpeccun Ha MnacT, Tak Kak MroTHOCTb Bypo-
BOro pacTteopa B Oonbluen 4acTu criyyaeB Bbille MAOTHOCTWU nna-
CcToBOro cpnonaa, a Ha ycTbe CKBaXuHbl nogaepxuBaeTcs m3bbl-
TOYHOE JaBrieHue.

3.3. MIPOTHO3UPOBAHUME INTPUTOKA I'A3A
M3 IUIACTA ITPM TEPEMEHHOM JTENTPECCHUA

Mpn co3gaHum genpeccum Ha nnact B CKBaXwuHy OyaeT nocTy-
natb nnactoBbli drong (ras, HedTb, BoAa) C pasnuMyHbIM Aebu-
ToM. [ebut dnomga 3aBMCUT OT 3HAYEHWs OENPECCUM U KOMMeK-
TOpcknx CcBOWCTB mnnacta. OBbIMHO MNPOAYKTMBHOCTBL Mnacra on-
pedensioT B pesynbTate NpOBEAEeHUS KOMIMIEKCHbIX rasorngpoau-
HaMWYECKNX, TMOPOreosiornyecknx n reoduUaNYecknx uccrenoBa-
HWIA NoCne ero BCKPbITUA U B 3aKOHYEHHON OypeHMeM CKBaXKUHE.

OpHako nepen Hadanom OypeHuss HeOOXOOUMMO OLUEHWUTbL 3Ha-
YyeHve fenpeccum M gebut nnactosoro cnovaa, KoTopbii OyaeT
cmelumBaTbca ¢ GypoBbIM pacTBOPOM B 3aTpyOHOM MpPOCTpaHCTBE
N N3MEHHATb €ro CBOMCTBA U MapameTpsbl.

ABTOopamu paspaboTaHa MeToauKa MPOrHO3HOW OLEHKU Mpu-
Toka nnacTtoBoro cpnonaa npu OypeHun Ha genpeccuu, CyLHOCTb
KOTOPOW 3aknioyaeTcs B creaytoLem.

1. Mo pesynbTataM WCCNeLoOBaHWA COCEOHUX CKBaKUH oOrpe-

Oensietca cpegHuii KoadUUUEHT NpoayKTUBHOCTM nnacta K

poA'

paBHbIA OTHOLUEHMIO MOMyYeHHoro paebuta K genpeccun (4ns
XMOKOCTWN) unn KkBagpaty genpeccun (ons rasa), T. e.

x . r _ 2
KHpDA = Q)K /ApAen' Kr{poA - Or /ApAen' (31)

2. Haxogutca ypenbHbln KO3(MOUUMEHT NPOAYKTUBHOCTU Ha
METP BCKPbITOM TOMLWUHBLI (MOLLHOCTW, AMHBI) nnacra.

3. Onpepgenserca MakcumarnbHO [OMycTMMas Oenpeccust Ha
nnact no dgopmyne, B3aTon u3 pabotbl [6]:
Apyer =0,10 + 0,15(p,p, = Pyn ) (3.2)

Aelt

TAE€ Prop = Prn g HL' — TOPHOE AaBrieHWE; pn,, — MnactoBoe Aa.-

NeHue; p., — MOWHTepBasnbHasi CpPeaHsis NIOTHOCTb MaccuBa Bbl-
Lenexalumx ropHbIX nopoa,.
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4. C ucnonb3oBaHNeM OTHOLWEHUA (3.1) paccuuTbiBAETCS OXMK-
Aaemblii 0ebuT rasa npy pasnMyHbIX 3HAYeHUAX Oenpeccuun, us-
MeHsoLWenca B npeaenax oT MakCuMarnbHO AONYyCTUMOro 3Haye-
HUS, BbluMCNeHHoro no dopmyne (3.2), A0 MakcumanbHO BO3-
MO>HOrO:

Q, =KX Ap, Q. =K' Ap* (3.3)

oA, TIPOA,

5. TpoBoaMTCS OuUEHKa M3MEHEeHWs NIoTHOcTM BypoBoro pac-
TBOpa B pe3ynbTaTe MOCTYMNEHUA B HEro nnactoBoro dnovga v
wnama.

MpuBegem npuvmep NPOrHO3HOM OLUeHKM feduTta rasa m3 nna-
CTa npu ero BCKPbITUM Ha Aenpeccuun. [na sToro BOCNoOfb3yemcs
AaHHblMKM (cM. Tabn. 3.2) no KaHeBcKOMy rasoBoMy MecTopoxae-
HUIO.

Hwke npuBedeHbl OBa 3Ha4YeHWs JOMYCTMMOW Aenpeccuu, Bbl-
yncnerHble and 10 u 15 % 9 deKTNBHBIX CKENETHbIX Hanpsxe-
HWIA:

Puc. 3.2. I'padmk usmeHe- J - “erl
HUSA [ABMEHWUSA P Ha KpPOB-
N0 NpOAYKTUBHOrO  nna- )
cTa B fpouecce ero BCKpbl-
TMA NpU NEepemMeHHOn pfe-
npeccum: 6
1—4 — wn3MeHeHue paasne-
Hua MKC Ha kpoenw nna-
cTa Mpyv CyMMapHbIX MnoTe- L
psiX OaBMNeHWsl B KOIbLIEBOM
NMPOCTPaHCTBE U Ha YCTbe
ckBaxuubl 0,5, 1,0; 1,5 2 1
2,0 Mla cooTBeTCTBEHHO 0




(AP ) M@ oo 2,99
Kpoar 10° M (GYT-MIM@%) ..o 221,2
Kupoar 10° MY (CYT-MM@Y) ..o 3,16

Ha puc. 3.2 3Tn 3HayeHns1 nokasaHbl B BUOE NIMHUA Perq U Pero.
Ona obecneyeHus ycnosusa p.,; = 9,77 Mla Ha kpoBne nnacta
(Hp=1630 m) B ycnosuax AHMA (k, = 0,72) HeobxoaMmo BecTu
OypeHne C nNpPOMbIBKOM ra30oXWAKOCTHOW CMeCbld C ra30BbIM
daktopom /[ ~ 15.

Mo mepe BCKpbITUSE MPOAYKTMBHOIO nnacta C MNPOMbIBKON
MKC puHamuuyeckas penpeccust 6ygeT ymeHbliatbesi (CM. puc.
3.2, Tabn. 3.4). B 10 xe Bpems M3 nnacrta B MPOMbIBOYHYIO XU4-
KocTb BygeT noctynaTb ras ¢ gebutom, HapacTawwmm no mepe
yrnybneHusa cksaxwuHbl (cMm. Tabn. 3.4). [NocTtynneHuwe nnactoBoro
raza B MKC yBenuuut ee rasoBbii gpaktop Ao 27,1 Ha rnybuHe
3aneraHusa nogowsbl nnacta (H,,,=1700 m). Bmecte ¢ atum Gyaet
YMEHbLUATbCA CcTaTuyeckoe 3aboinHoe paenenue. [Ona obecneuve-
HWS ycnoBuin BypeHus Ha genpeccuu B npegenax OT Pery M Pan
(cm. puc. 3.2) Heobxoaumo perynupoBaTb 3aboliHoe AaBrneHue
U3MeHeHneM (yBenuyeHnem) yCTbEBOro AaBfeHUs U YMEHbLUEHU-
€M HauvanbHoro rasoBoro dakrtopa /[, KC.

lMprBEAEHHBI MpUMEpP MNOKa3blBAaET MEXaHM3M perynumpoBa-
HUS genpeccun Ha nnacTt No Mepe ero Bckpbitus (cm. puc. 3.1, a).

Tabnuuya 3.4

MporHoaHble nokasareny BCKPbITUS MPOAYKTUBHOTO nnacTa
C nepemeHHoli genpeccueit

aBrieHue, enpeccus, | OebuT, Q, -
Wnrepsan A MMa A I\F/)II'Ia v c ["a3oBbIVi hakTop
6yp<;|va, UHTEp-| cym- n
Pnn Per Povn Apc'r Aqum Baﬂls- Map" /—0 /—1 zri
HblA | HbIA i=0
1630 11,50| 9,77 | 10,86| 1,73 | 0,64 0 0 15 0 0
(kpoBns
nnacra)
1650 11,51] 995| 11,10| 1,56| 0,41| 020 | 0,20 | 15| 830 | 233
1670 11,52] 10,24| 11,30| 1,28| 0,22 0,07 | 0,27 | 15| 11,35| 26,3
1690 11,53 10,37| 11,42| 1,19| 0,11 | 0,02 | 0,29 | 15| 121 27,1
1700 11,54 ({10,45| 11,54 | 1,09 0 0,001 | 0,291 15 12,1 27,1
(nogowsa
nnacra)
Mpumeyanunsa: 1. Pacxoq NpOMbIBOYHOIA xugkocTm Q, = 0,024 m%c.
2. Pacxon uHepTHoOro rasa Q, = 0,024 x 15 = 0,36 m* c.
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OTa meTogMka Takke MpUMeHuMa W ANnst OPYrnx BO3MOXHbIX YC-
nosui Gypenust Ha genpeccun (cm. puc. 3.1, 6—2).

3.4. CHOCOBHI PET'YJINPOBAHUSA 3HAUYEHUI
JENPECCHUHA U PEITIPECCUM HA ITPOJIYKTUBHBIMN
IIIACT

OcHOBHbIM  cnocobom  perynMpoBaHusa 3HaveHuss audycpepeHum-
anbHOro [AaBneHus (genpeccuss — paBHOBEcue — penpeccusl) B
cUCTeMe CKBaXWHa — nnacT SABNAEeTCHA 3HayeHwe NOTHOCTU Mpo-
MbIBOYHOW Xugkoctm [6]. Ha 3HayeHue rmngpoanHamMmUyeckmx
noTepb [AaBMneHUs BMAVAIOT peonornyeckme napameTpbl MPOMbI-
BOYHOW XUOKOCTU N PEXMM NPOMbIBKU.

Bmecte ¢ Tem, BO MHorux pabotax [3—6, 15—19, 35, 36, 51,
64, 80, 83, 84 n gp.] rasoHedTEBOLONPOSIBIIEHNE pacCMaTpuBaeT-
CA KaK Heynpasnsemoe MnocTynneHne nnacToBblx ¢rouMaoB B
CKBaXMVHy, cosfaloliee ornacHocTb BblbpocoB OypoBoro pacrteopa
N OTKPbITOro OOHTaHUPOBAHUA.

Ons nukengaumm THBIT npumeHsioTcs pasnuyHble Cnocobbl,
obecneunBalolme nogaepkaHue wnM M3MEHeHWEe [aBfeHusl Ha
3aboe ckBaxuHbl. Hanpyumep, npw peanunsauum cnocoba Oypunb-
lWMKa Ha MepBOW CTaguMM BbIMbIB MOCTYMMBLUErO B CKBaXXUHY
nnacrosoro dronga ocyLecTBNAETCA MPOMbIBOYHOW XUOKOCTbIO
Ha4yanbHOW MNMOTHOCTBI MPW YCMOBMM MOCTOSHCTBA AaBfEHUSA Ha
3aboe B TeyeHue Bcero uukna. flaBneHne B 3aTpybHOM MpocTpaH-
CTBe perynupyetcsa B Onoke ppoccenupoBaHusi. Ha BTopoli cra-
OUNM B CKBaXMWHY 3aKkauMmBaeTCs YTsKeneHHas npOoMbIBOYHas
XMOKOCTb C MOCTOSIHHbIM AaBfieHMeM B 3aTpyOHOM NpocTpaHcTBe
Ha yCTbe CKBaXMWHbl. [lanbHenwee OypeHuMe NpOBOAMTCS C MNpO-
MbIBKOM XMOKOCTbIO MOBbLILEHHOW MMAOTHOCTM U MNpyu atmocdep-
HOM JaBneHUM Ha yCTbe.

K.M. TarupoBbiMm [4, 14, 80, 104, 105] BnepBble paspaboTaHbl
MeTo4 M repMeTusaMpoBaHHas cuctema uupkynsuum (FCL) gns
BCKPbITUS MPOAYKTMBHLIX nnactoB B ycnosuax ABIL c perynu-
poBaHveM aAuddepeHunanbHOro AaBfeHus B CUCTEME CKBaXu-
Ha — nnacT HenocpeacTBeHHO B npouecce bypeHus. MpuHumnu-
anbHag cxema [CL, u onucaHue peanusaumm paspaboTaHHOro
MeToda npuBeaeHbl B pasgene 2.1 n Ha puc. 2.1.

OTtnuumteneHon ocobeHHocTelo CL, siBnseTca TO, 4TO NpO-
MbIBOYHAS XWOKOCTb, BbIXOASAWASA W3 CKBaXWHbl, HE BblTeKaeT B
OTKPbITYIO EnoOHyl cucTemy, a HanpaendeTrca B repmMeTusu-
POBaHHbIN BGMOK OYUCTKM MNPOMBIBOYHOMW >XMAOKOCTU. 3aTemM oun-
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LeHHass NPOMbIBOYHAA XWAKOCTb MOCTynaeT B €MKOCTb aBTope-
rynMpoBaHus, r4e NpPoUCXoauT Aerasauusi, U ganee noj 3agaHHbIM
n3bbITOYHBIM JaBNEHUEM, NOOAEPKUBAEMbIM B €MKOCTW, NPOMbI-
BOYHas >XWOKOCTb HampaBnsieTCAa BO BCAaCbIBaOLWMI  KOMNNEKTOP
OypoBbIx HacocoB. Takum oOpasom, co3gaeTcs eauHas rmapoau-
Hammnyeckasi cuctema OypoBble HAacocbl — CKBaXkMHa — nnact —
Ha3eMHasa cucTemMa umMpkynsumm — GypoBble Hacochl.

lMonHas repMeTUYHOCTb CUCTEMbI UMPKYNAUUM OaeT BO3MOX-
HOCTb OCHacTUTb €€ YyBCTBUTENIbHbIMW KOHTPOMbHO-U3MepUTENb-
HbIMM npubopamu, KOTOpble MO3BOMASAKT Ha paHHeW cTagun
BCKpbITUA gonoTom 3oHbl ABI no pocTy AaeneHvus B Ha3eMHOW
YacTU CUCTEMbI LMPKYNSaUUM OBHapyXuTb, 4YTO cooblieHne c
nnacToM YCTaAHOBMEHO, U C [AOCTAaTOYHOM TOYHOCTb OnpeaenuTb
nnacToBoe [aBMEHUE.

OpHum 13 ocHoBHbIX npeumyllects [CLL saBndetca Bo3moOx-
HOCTb BECTW npouecc BCKpbiTUA 30H ABI[ 6e3 onaceHus He-
OXWAAHHOrO ras3onposiBNEHNs [axe MNpu MCMOMb30BaHMU MNPOMbI-
BOYHOW >XMOKOCTWU, MIIOTHOCTb KOTOpPONM He obecneyvBaeT NpoTu-
BOJaBMNeHWs Ha BCKpbIBaeMbIl NnacT.

Pa3paboTaHHbIi cnoco® BCKPbITUSA MNacToB C 3afdaHHbIM And-
depeHymnanbHbiM OaBMEHNEM B CUCTEME CKBaXMHA — nnact no-
3BOMSAET BbI3BaTb KOHTPOMMPYEMbIA MPUTOK MracTtoBoro cnounga
Ha 3aboi CKkBaXkWHbl, BbIMbITb €0 Ha [OHEBHYI MOBEPXHOCTb C
Lenbio ycTaHoBneHus npupoasl dnouvaa (Boga, HedTb, ras) u on-
pefenuTb 3HayeHue nnactoBoro AasneHud. [na atoro nocne no-
CTYMneHnst curHana o6 YCTaHOBMEHWM COObLEHNA C MracTom
(noBbILWEHVE OAaBNEHUS B HA3E€MHOW 4acTU CUCTEMbI LMPKYNSumm)
OTKPbIBAKOT BbIKMAHYK NMHUIO Ha 6rnoke O4YMCTKM MPOMbIBOYHOM
XMOKOCTU U AonyckawT Ha 3abov npuToK nnactoBoro dnounaa
CTPOro 3afjaHHoro obbema. 3aTemM BOCCTAHaBNUBAKOT LIMPKYNALMIO
W BbIMbIBAKOT NNacToBbI hniong Ha AHEBHYHO NMOBEPXHOCTb.

PaspaboTaHHbIi cnoco® npegycmatpuBaeT cUTyauun, KOTopble
MOFYT BO3HMKHYTb B CKBaXWHE B MpOLECCe LMPKynAuMuM Npombil-
BOYHOWM >XMAKOCTM C rasoBOW Maykom Ha 3aboe npu MCnonb3oBa-
HUW TEPMETU3NPOBAHHON CUCTEMbI LIMPKYNALUUN:

rasoBasi nayka B npouecce noabemMa MO KOMbLEBOMY MNpo-
CTPaHCTBY CKBaXMWHbl HE MOXET pacLUMpATbCA MNPU OTCYTCTBUU
cBobogHoro obbema B cUCTEME LMPKYNALUN;

rasoBsasd nadka no mepe nogbema K YCTblO CKBaXMHbl pacLuu-
pseTca (He Hapywas npu 3TOM PaBHOBECUMS B CUCTEME CKBaXM-
Ha — nnacT) npu Hanuuum pacyeTHoro obbema BycdepHoro rasa
B CL.

B nepBom cnyyae, korga rasoBasi nadka [OCTUraeT YCTbs
CKBaXMWHbl 0e3 paclumpeHus, o6beM U1, criegoBaTenbHO, AaBlieHne
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B HeW npakTuyeckn He uameHsitotcs. [pu 9Tom B Ha3emHoW Yac-
™1 'CL, pnaBneHvne noBbICUTCA OO0 3HAYeHWs MNacToBOro AaBfeHus
DPnn, @ OABNEHME Ha 3a00€ P, YBENNUNTCA BOBOE: Pass = 2Pnn-

Moatomy B N'CL, npegycmatpmBaeTcs HEKOTOpPbIN OObeM, 3a-
NonHeHHbIn BydepHbiM rasom. B atom cnyyae rasosas nadka no
Mepe nogbemMa Mo KofbLEeBOMY MNPOCTPAHCTBY CKBaXWHblI UMeeT
BO3MOXHOCTb PacCLUMPATLCA W BbITECHATb M3 CKBaXXWHbI NPOMbI-
BOYHYIO XMAKOCTb OGonblero obbema, 4yem 3akauvmBaeTcd Oypo-
BbIM HACcOCOM B CKBaXwHy. BbiTecHsemas rasom npoMbIBOYHAS
XMOKOCTb aKKyMynupyeTcssi B €MKOCTW aBTOperynMpoBaHus, npu-
HUMas B Heiln obbem BydepHoro rasa. Npu 3TOM 3aKOHOMEPHOCTb
U3MEHEHNS [aBneHus B €MKOCTW aBTOpEerynupoBaHus onpegens-
10T Mcxodsst ux ycnoBwui pVT ra3oBOW Mayku, AOBMXYLENCH no
CTBONY CKBaXWHbl, U BydepHOro rasa B €MKOCTM aBTOpEerynumpo-
BaHWs COOTBETCTBEHHO MO hopmynam

p3a6V3ra6 — p(l)(V;aﬁ + AVU]) . (34)

3062346 Tz

p;’V); _ pY(V}; +AV(1)) (3 5)
o ' .

Tyzy Tyzy

F0€ Dsagr Vs Taa6r Zsag — COOTBETCTBEHHO [AaBreHune, obbem,

Temnepatypa ¥ KO3(pPUUMEHT CKMMAEMOCTU rasa B 3abOMHbIX
ycnosusix; py, Ty, zg; — COOTBETCTBEHHO AaBneHue, Temneparypa
N KO3(PPULMEHT CKUMAEMOCTM rasa Ha Tekywen rnybuHe I
AV, — npupalieHne obbema rasoBoW Nayku, Korga ee BepxXHss

rpaHuua focturaet rnyOuHbl ckBaxuHbl I, p,, V), T}, z, — co-

OTBETCTBEHHO [AaBrneHune, obbem, TemnepaTtypa U KoadpuuneHT
Ccknumaemoctn OydepHoro rasa B €MKOCTU aBTOpPErynupoBaHus,
Korga rasoBasi navka HaxoguTcs Ha 3aboe CKBaxuHbl; py, Ty, z, —
COOTBETCTBEHHO [aBrieHue, Temnepatypa u KOIPDULMEHT CKM-
MaemocTn BydepHoOro rasa B eMKOCTM aBTOPErynMmpoBaHus, korga
rasopasi nayka HaxogoMTCs Ha TeKyLlen rnybuHe CcKkBaXuHbI 1.

[ns [aHHOM eMKOCTU aBTOperynupoBaHusa (C M3BECTHbIMU Ma-
pameTpamu: fonyctumoe paboyee AaBneHWE pyon M 06bem V)
CYLLECTBYET KPUTMYECKUIA (ZOMYyCTUMbIN) OOBbEM ras3onposiBNeHus
Vip, MPU KOTOPOM MOXHO YAANMUTb U3 CKBAKWHbI rasoBylO Naudky,
obecneymBas yCnoBUE D6 = Pnn B @aBTOMATUHECKOM PEXUME.

3HaueHMe KpuTU4ecKoro obbema ra3onposiBNEHUsS HaXoAAT U3

BblpaxeHun (3.4) n (3.5), npensaputenbHo 3amepuB V., =V, .
DPsa6 = Pnni Py = Py.oon-
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Takum ob6pasom, npu ucnonb3osaHun [CLL ana asTomaTu-
YecKoro noaAepXKaHus PaBHOBECHOrO AABMEHWUS Dsgg = Pnn NPU
yaaneHnum u3 CKBaXuHbl rasoBon naykn obbemom Vi, Heob-
XOOMMO ONpeaenuTb KPpUTUYECKUA Mnu JonyCcTUMbIA 06beM raso-
NposIBNEHUs U 3aKkayaTb B €MKOCTb aBToperynvpoBaHust Oydep-

Hblii ra3 o6bemMoM V' nof AasfeHuem p| neped HavanoMm LMpKy-

naumm.

Mocne ypaneHuss M3 CKBaXKWHbI 3aBOMHOM MaykM NNacToBOro
dnonga, npexge 4Yem NpoAomKUTb  yrnybneHwe, nosbiwatoT
NMOTHOCTb MPOMbLIBOYHOM XMAKOCTM HA 3HaYeHue, OoCTaTovHOE
ANt KOMMeHcaumm p; .

OpHako B mpolecce BCKPbITUSA nnacta Ha paBHOBECUU B YCO-
BUSAX Dsass = Prn MPOMBIBOYHASA XMAKOCTb Ha 3ab0e MOXeT Hacbl-
LaTbCs ra3oM, KOTOpPbIA NpyY NOABbEME MO KOMbLEBOMY MPOCTPaH-
CcTBY (MO Mepe CHWXKEHUS rmapocTaTtMyeckoro AasneHus) Oyaer
BblAENATLCA M3 pacTBopa B cBoOOAHyt0 ¢hasy. B cBs3n ¢ atum
K.M. TarnpoBbiM paspaboTtaHa mMaTemMaTudeckass MOAenb onpeae-
NeHnsa MapoOCTaTUYECKOro [AaBfiEHUS YTSHKENEHHOW ra3upoBaH-
HOW >XMOKOCTU C y4yeToM MaccoobmeHa Mexay rasoBon WM Xua-
KOW pasamu U BNUAHUS TemnepaTypbl OKpYyXalLMx nopon Ha
yKa3aHHbIN npouecc:

Pp + Py +(x0(1+c)p8 qdl, (3.6]
[0‘0(1 +c)- O‘(T)P] pozT
pzoTy

dp =

1+c+

roe p, I, T — COOTBETCTBEHHO Tekyllee AaBreHue, rnybuHa, Tem-
nepaTtypa; ps, Pr P> — MNOTHOCTb COOTBETCTBEHHO BOAbI, TBEp-
0or dasbl NPOMbLIBOYHON XWMOKOCTU U rasa; ¢ = V/V, — OTHO-
WweHne obbema TBepaon dasbl Vi Kk 06bemy Boabl V; B NPOMbI-
BOYHOW XWOKOCTU; zo, Z — KOIPPULUMEHT CKMMaAEeMOCTU rasa
COOTBETCTBEHHO B HOpPMarbHbIX YCMOBUAX W Ha Tekywen rnyou-
He; po, 7Ty — COOTBETCTBEHHO AaBfeHWEe U Temnepatypa B HOp-
ManbHbIX YCMOBUSAX; 09 — KO3(PPUUUEHT ras3oHaChILEHHOCTH
NPOMBIBOYHOW KMOKOCTUM (YUCMEHHO paBHbI obbemy rasa npu
HOpManbLHOM AaBMeHUM Ha YCTbe CKBaXWHbl pg, PpacTBOPMBLLErocs
B eduHnue obbema NPOMbIBOYHOW >XWOKOCTM B 3abOMHbIX YCMo-
BUSIX); o7y — KOS MDULMEHT pacTBOPUMOCTM rasa.

B passuTne npuBegeHHoro cnocoba OGypeHus CKBaXvWH B WH-
TepBanax nposenawwmux nnactos B CesKasHWIMUraze n OAO
«["a3npom» paspaboTaH HOBbIN CNOCOO BCKPbITUA MPOAYKTUBHOMO
ra3oHOCHOro nnacrta GypeHvMem B YyCNoOBUSX NMEPEMEHHOW Aenpec-
CUK, Ha KOTOPbIM nonydeH nateHt PO [106].

CornacHo paspaboTtaHHOMY Ccrnocoby 3HavyeHue nepemMeHHon
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Puc. 3.3. PerynupoBaHue paudbcpepeHUManbHOro AaBrieHnss Ha 3aboe CkBaKMHbI
NpyU BCKPbLITUM MPOAYKTUBHOrO Mnacta B YCHNOBUSIX MEepeMEeHHbIX Aenpeccun —
penpeccuu:

1 — rugpocTatuyeckoe AaBneHWe Npu MAOTHOCTU MPOMBLIBOYHOW XWAKOCTU p =
= 1156 kr/ M*; 2 — nnacToBoe gaBneHue; 3 — rMAPOAMHAMUYECKOe AaBneHue npu
pyo = 0; 4, 5 — rugpoaMHaMuyeckoe AaBneHvie npu M3bbITOYHOM YCTbEBOM AaB-
nexmmn 1,60 n 0,98 MIlNa cooTBETCTBEHHO

Jernpeccum Ha nnacT perynupyetcsl CTyneH4yaTbiM WNu Hernpe-
PbIBHBIM W3MEHEHNEM M3ObITOYHONO YCTHLEBOrO OABMEHUA ra3npo-
BaHHOW MPOMBIBOYHOM xuakoctu. [lpouecc perynupoBaHus
anddepeHymnansHOro gaeneHns Ha 3aboe CKBaXkMHbl CXeMaTU4YHO
npeacrtasneH Ha puc. 3.3. OnucaHne gaHHOro npouecca paccmoT-
pyUM Ha npyMepe BCKPbITUA MPOAYKTMBHOrO nnacrta B cke. P-110
3anonsapHoro NKM (3anagHas Cubupb).

MpooyKTMBHBIA MMacT MpeacTaBfeH nec4YaHuKamMu BanaHXuH-
ckux otnoxeHun (BT-11) nopuctocTteto 20 %, MPOHMLAEMOCTbIO
okono 0,1 MKkm?. YCTbe CKBaXWHbl repMeTU3MpOBaHO BpaLlato-
wwmmea npeseHtopom [MBC-1-280x7,5MlMa, Ha Bbixoge u3 ckBa-
XWHbI ObINM ycTaHOBMNEHbI BnokM ApoccenupoBaHvs M Aerasauuu
NPOMbBIBOYHON XXMOKOCTW.

VMcxogHble gaHHble:

"nyBuHa 3aneraHnst KpoBM NNACTA Hhp, M ..ot 3340

[MpoekTHas rnybuHa CKBaxwuHbl Hy, M....... 3440
MnacTtoBoe AaBneHne pu,, MMa..........ccoevne 41,27
HapyxHbii anameTp OypunbHONM KOMOHHBI dy, M.. 0,089

BHyTpeHHWiA anameTp GypunbHON KOMOHHbI dgy, Moo 0,080
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BHyTpeHHUIA anameTp 06CagHOM KOMOHHBI Dgyy M .cuviiiieiiiiniieiieienieniieieniesieenns 0,154

[nameTp A0MOTA D, M.ttt 0,140
KoathmmeHT ckMMaemMocTu rasa z B 3ab0MHbIX YCNOBUSIX . 0,912
MpPON3BOAUTENLHOCTE HACOCA Q, M%) C ..o 0,005
Honyctumoe pabouvee paBneHuMe p, BpalLALLErocs nNpeBeHTopa
MBC-1-280x7,5MIMa npu BypeHnN, M .......cccciviriiiiiriiietieeeeee e 3.5
CTtaTnyeckoe HanpsbkeHve caBura NnpoMbIBOYHOM XuakocTu 0, Ma................. 5

B kpoento nnacta Obina cnyuwleHa npomexyTovHas obcagHas
KOMOHHa, pas3bypuvBaHMe LEMEHTHOro CcTakaHa npoBOAUSIOCE C
MPOMBIBKOW XWUAKOCTbIO MNOTHOCThIO 1320 kr/ M® M mocneayoLlei
3aMeHolr Ha obnervyeHHbin GypoBOW pacTBOp AN BCKPbITUSA Mpo-
OYKTMBHOrO nnacra.

MnoTHOCTL OGNerYeHHoOro pacTeopa Mpu YCIOBUWM CO34aHMS
penpeccun Ha kpoento nnacta B 10 % 3HadYeHUs CKeneTHbIX Ha-
npsbkeHwii pasHa 1156 kr/ m°. Tlpu Takoi MNOTHOCTW cTaTUYeckas
[enpeccus Ha KpoBnto nnacta cocraensana 3,41 MlMa.

'mapaBnuyeckne notepu AaBfieHWs B KOMbLEBOM MPOCTPaHCT-
Be pwn = 1,81 MlMa. CnegoBatensHo, Npy yCcrnoBun nepsBoHavarnb-
HOr0 AWHAMU4YECKOro paBHOBECUSI Ha KpOBMe nnacta YCTbeBOe
[aBreHne Ha NepBOM dTane BCKPbITUA py = Appen — Pun = 3,41 —
— 1,81 = 1,6 MMa. lNpu aTom 3Ha4yeHun OypeHne Benocb OO rny-
OvHbl 3375 M B yCnoBUSIX MEPEMEHHON CTaTUYEeCKOW Aenpeccun
Ha nnacTt, naMmeHsiBwerca B npegenax ot 3,41 Mla Ha kposne
nnacta pgo 3,10 MMa Ha rnybuHe 3375 m. Ha atoi rnybuHe npu
NPOMbIBKE BO3MOXHO nornowieHve. [oatoMy [aBneHne Ha ycTbe
cHmnaunu go 0,98 MMa (10 krc/ cm?). B pesynsTate 3aboiiHoe aas-
neHve ymeHblmnocb ot 41,75 o 41,27 Mla, n B wuHTepsane
3340—3375 M Ha nnacTt AencTBoBana MNepemMeHHasi Oenpeccus
0,52—0,16 MINa (B gMHaMMNYECKNX YCINOBUSAX).

Ha BTopom aTtane GypeHue npopomkanocb A0 NOAOLWBbLI Nna-
cta (3440 m) ¢ ycTbeBblM M3bbITOYHbIM AaenerHvem 0,98 MMa. B
nHTepBane 3340—3390 M Ha nnacT gencTeoBana nepemeHHas am-
Hamndeckaa genpeccua ot 0,52 MlMNa go 0, a B nHTtepBane 3390 —
3440 m — nepemeHHas AnHamudeckasi penpeccus 0— 0,52 Mla.



