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YCTAHOBJIEHUE 'HAPOXUMHYECKHX HOKA3ATE.JIEI7[ CEPO3EMHBIX ITOYB B
MHOJYIIY CTBIHHOMU 30HE )KAMBBIJICKOU OBJIACTH

Annomayusn: B cmamve paccmampugaiomcs SUOPOXUMUYECKUX TNOKA3amenel Cepo3EMHbIX NOoYE
NOJYRYCMBIHHOU 30Hbl. [IIsl Pe2yIuposaniuss. — 800HO — CONEB020 PENCUMOS 6 PACUEHOM Cloe NOUB0SPYHMA ,
OCHOBbIBASL ONLIMHBIX PAOOM MO UYYEHUIO CONEOMOAYU NOYUE YCMAHOBGILEHbI NPOMBLEHBIX HOPM 30CONEHHBIX NOYS.

Onpedenenvl 2UOPOXUMUYECKUX NOKA3amenell NepeHOCd COAell 6 NOYGecPYHMe PA3IUNHO20 MEXAHUYECKO20
cocmasa.

Knrouesvie cnoea. cuopoxumus,
Gunbmpayuu, npomwieHbIe HOPMbL.

600HO-COJLEBO pesrcum  nouewl, eudpoxwwuqecmte noxwameﬂeﬁ,

Introduction

B Hacrosimee Bpems B MENIHOpAIMH IIAPOKO
NPUMEHSIIOTCS  MaTeMaTUYeCKUe MOJENH , JIAIOIUe OCHOBHBIMHU METOIaMHU perynupoBaHus
BO3MOYKHOCTh HOCTPOUTH MPOTHO3 BOJHO-COJIEBOTO THIPOXUMUYECKOTO PEKUMA SIBISIFOTCSI BO3ACHCTBUS
peKrMa NOYBOTPYHTOB . Ha YPOBCHb TPYHTOBBIX BO/J Ppa3InYHbIMU

Pemrenne 310l 3amaum TpeOyeT HpUMEHEHHE MepomnpusTHIME (OpOILICHHE, MPOMBIBKA, PHIXJICHUE
(U3UKO-MaTEMAaTHIECKUX MOJICNICH, KOTOpBIC Iaf0T mouB Ha (one apeHaxka). Ha popmuposanue BogHO —
BO3MOXKHOCTh JIJIsl OLEHKU COJIep)KaHHEe COJieH B COJICBOTO, TEIUIOBOTO M IMHIIEBOTO PEKHMOB B
MOYBaX M KOJMYCCTBEHHOTO OTHCAHUS 3aKOHOB HX pacyeTHOM CJIO€ TIOYBOTPYHTA HEMOCPEICTBECHHO

JBIDKCHHUS U PacIIpeieNICHNs] B KOPHEOONTaeMOM cioe
MOYBOIPYHTOB.
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BIIUAIOT BOJHO — (1)H3H‘{CCKI/I6 nu (I)H3I/IKO — HaMH HUCITIOJIB30BAHO OCHOBHOC ypaBHeHHe

XMMHYECKHE MPOIECCH. DTO 00YCIOBIEHO TEM, UTO B
pe3yJibTaTte OpOLICHUS ¥ TIPOMBIBKU C MPUMEHEHHEM
JIpeHaXa PE3KO U3MEHSIOTCS YCIIOBHS (pOpMHUPOBaHUS
NPUXOMHBIX M PACXOAHBIX DIIEMEHTOB BOJHO —
cojeBoro OamaHca, 3amacoB  COJIEH, CKOPOCTH
WHQUIBTPALMM, W3MEHEHHs IEPeABIKCHUS BIIary,
UCTIapeHHs, OTTOKAa TPYHTOBBIX BOJA W JApYTHE.
[TpumeHeHne KOMIUIEKCa 9KOJIOTO — MEIHOPATUBHBIX
MEpOTIPUATHIA TI03BOJIUIIO BBITECHUTD
BBIII[EJIAYMBAEMbIE TOKCHYHBIC COJIM M3 PacdeTHOTO
COJIAl.

Materials and Methods

Omnpenenenne TUIPOXUMUYECKHX TOKazaTesen
MepeHoca coyiell B MOYBOTPYHTE MOCBSIIIEHO MHOTO
pador C.D.ABeprsnoB, 1965 ; H.Bepurus,
P.Mamapumnos, JI.®.1lynsrun, 1977; H.H.Bepurus,
1953; JI.M.Pekc, 1967; SI.A.IlaueBckuii, 1976;
9.A.Coxkonenko, A.A.Kasoxun,1974; JI.M.Pekc,
A E Sxupesuu, 1989; KO.M./lenucos,1981 u ap. B
3THX pabOTax MPHUBOIWTCS METOIUKA HAXOXKICHHS
OJIHOTO WJIM IPYTOTO TIOKa3aTelH IEepeHoca cojei B
MMOYBOI'PYHTA,0JHAKOCICAYET OTMETUTH,YTO BCC OHU
CJIOKHBIE U MHOTONapaMeTpuutbie [1-2].

Jnst OTpEICIICHUS THIPOXUMUYECKUX
MoKasaresieil MepeHoca cojiell B MOYBOTPYHTE, M IS
MOCTPOCHHSI TPOTHO3a BOJHO-COJICBOTO  pEXUMaA

JBIDKEHHs coueit B mouBorpynre[l]:
dC/ot=D* 9%C/ 0x?49¢ dC/ 0x+y(Cs-C), (1)
rae C-pacdeTHoe (TIPOTHO3HOE ) COAEPIKAHUE COJIEH,

r/mnumn % ; t-Bpems, cyTku; X-TiryOMHa pPacyeTHOTO
ClIOS  OT TOBEpXHOCTH 3eMiH, M; Cy- mpenenbHas

KOHIICHTpALHs pactBopa, T/1 wm %; y-
K03 dunyeHT oOMeHa (pacTBopeHue u
Kpuctanmmzanus), l/cyr; D*-  xoaddunueHt

KOHBeKMBHOM 1uddysnn, mM¥/cyr; 3¢ paxTuueckas
CKOPOCTb [BIDKEHHMS BIIAarM B IIOYBETPYHTE, M/CYT.
Omnpenensercs o gopmyie:

9¢:V/na, (2)

rae V-CKOpOCTh (MIIBTpaluy, M/CYT; Ny- aKTHBHAS
MOPHUCTOCTH MOYBOTPYHTOB, B JIOJSIX OT 0ObeMa.

Jns  onpenencHus THIPOXUMUYIECKIX
MoKa3aTelel mepeHoca coled B IOYBOIPYHTE,
Bxomsaume B B ypaBHeHue (1), ObLIH
UCIO0JIb30BaHbI[2-5] :

Hcnonp3oBaHHbIE JIaHHBIE, KOTOPbIE
HEOOXOANMBI UI TPOBEACHUS pacdeToB u
HOJTy4EeHHBIE pe3ynbTaThl THAPOXUMUYECKUX
[IOKa3aTejel IepeHoca CojJiel B IOYBE TIPyHTE

BHECCHBI B Talmwmiry 1.

Tadoauua 1.3HaueHue THAPOXMMHUYECCKHUX H APYIrux nokasareJei nmepeHoca cojieii B mMo4Be rpyHTe
Pa3/IMYHOT0 MEXaHUYECKOI'o coctaBa

I'pynna | Koadd. | Mexape | Moayns | HMcxonnoe Homnyctu ITopmeiBHEIE | ITpomomxut
MOYB GbunbTp. | HHOTO JPEHaX. | COJIECOIEpPIKAHUE | MOE HOp €JIbHOCTh
MTOYB. paccTo cToKa,q, | , Cy,% conecosiepkanue | Mbl,Nyr, TPOMBIBKH,
Kg, saus,R,mM | 1m/c.ra Cr, % m3/ra t,cyr
M/CYyT
1 2 3 4 5 6 7 8
I 3.2-5.0 | 400 1.61 2.0 0.30 5000 35-40
11 2.5-3.0 | 300-400 | 0.87 2.0 0.33 6000 70-100
111 1.2-2.0 | 200-300 | 0.77 2.0 0.36 8000 100-150
Iv 0.6-1.0 | 100-200 | 0.64 2.0 0.40 10000 170-220
% 0.2-0.5 | 50-100 0.56 2.0 0.45 12000 240-280
[Iponomkenue TadauIp 1
AxtuBHas | [lapame | Cxopoctp | ®akrtuueck | [Tokazaten | KoadoOmen | Koag. PacuerHoe
MOPHCTOC | TP OunpTpan | as b a,p, KOHBEKTUB.JH( | (IPOTHO3H
Tb, Iexne,P | unm, V, | ckopocth, | comeotmad | l/cyr ¢dy3 uu, D* oe )
N,% e m/cyT 99, M/cyT | H,a , M?/cyT cozlepKaH
He CoJIeii ,
Ci,%
9 10 11 12 13 14 15 16
37 53 0.014 0.038 0.61 0.053 0.0072 0.30
38 2.2 0.0075 0.020 0.77 0.022 0.0088 0.34
40 1.4 0.0067 0.017 1.08 0.014 0.012 0.37
41 0.9 0.0056 0.014 1.43 0.009 0.015 0.40
42 0.6 0.0048 0.012 1.85 0.006 0.019 0.45
*
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I/I?) Ta6J'II/IHI)I 1 BUIHO, 4qTO CKOpPOCTb II0 JaHHBIM HalIMWX OIIBITHBIX pa6OT.BeHanHa o

unpTpanuu (V) u @akTryueckas CKOPOCTh IBUKEHHS
BJIaru B TOYBOTpYyHTE(Yp) yMEHbBIIaETCA B
COOTBETCTBUM  C YTSDKEICHHEM  MEXaHH4YEeCKOTO
cocraBa. Ecim B Jerkmx moOYBaxX  yKa3aHHBIC
IMOKa3aTeJInd COCTaBIIAIOT , cooTBeTCTBEeHHO 0.014 m
0.0048 w/cyr. ,To ecTb TOuTH TpH paszal[4-7].

PesynbTatst MOJYETOB IIOKAa3bIBAIOT , YTO
oKa3aTelib Ilexie 3HAYUTEJIbHON CTENEeHHU
H3MEHSAETCS B 3aBUCHMMOCTH OT MEXaHHYECKOI'O

coCTaBa [MOYBOIPYHTOB. 3Ha4YeHHUe nokaszarens [lexie
B JIETKHUX II0YBaX C 0C000 HHM3KOH COJIEOTHAYEM,
camkaercs 10 0.53, To ecth Ooiiee ueM B 9 pas.

3HayeHne kodduimeHTa  KOHBEKHBHOM
muhdy3un B COOTBETCTBHH  C YTSDKEJICHHEM
MEXaHHYIECKOTO cocTaBa HOYBOTPYHTOB

yBenuuuBaercs . Eciu ko duirenTa KOHBEKUBHOM
muddy3un B ierkux noysax cocrasisioT :0.0072-
0.088 MZ/CYT. 1O B TspKenplx moxomur 0.015-0.019
M%/CyT. TO €CTb B 3aBMCH MOCTH OT MEXaHMYECKOTO
cocTaBa MMOYBOTPYHTOB YBEIMYMBaeTcs B 2.6 pasa.
Kaxk nccnenoBanust MOKa3bIBalOT ,4TO OCHOBHON
LEJbI0 ONBITHBIX Pa0OT MO U3Y4EHHIO COJCOTIAUH
MOYB SIBUJIOCH OOOCHOBAaHHE IIPOMBIBHBIX HOPM
3aCOJICHHBIX MO4YB. [IpoMbIBHas HOpMa JUTSt
OIIPECHEHHUS PACUYETHOTO CIIOS ITOYBBI OIPENCIICTCS
no B.P.Bono6GyeBy mo crenyromieii popmyne[2-4]:
N=K.alg S./St, (3)
rae  N-mpombiBHas HOpMa ,M°/ra; o-TlapameTp
COJIEOTaYd II0YB; Sy-MCXOHOE 3aCOJIEHHE T0YB,%;
S, -ocratouHoe 3acosienue , %; K-xoadduipent
nponopuuoHanbHOCTH ,paBHbI 10000.U3 dopmys

@)

3aBHCHT OT MHOTHX ()aKTOPOB :0T KOJIMYECTBO COJICH,
OT THIA 3acOJECHUS, OT BOJOIPOHHIIAEMOCTH
MOYBOTpYHTOB M Ap.Ilo HammM ucciaenoBaHUAM NPH
TIpOMBIBKe TIouB HOpMoii oT 4000 o 8000 m%/ra
BenmunHa o kosiebnercst ot 1.31 1o 3.51 . Huzkoe
3HaueHns (1.28 -1.31) y mo4B ONBITHBIX IIOMIATEK
1,2,3(Tabmuma 2).OT0 O0OBACHSETCS TEM ,4TO
BOJIOTIOHUIIAEMOCTh MOYB  TIEPEUHCIICHHBIX
roma e oueHs Hu3Kas.Kak yxe roBOpHioCch BhIIIE
B IIEpBOI IIoImaaKe A1l BIUThIBaHUS HOpMBI 4000
m®ra  mortpe6oBanoch 680 4acCOB BpPeMEHH , BO
BTOpOM muomanke Ans  BouThBaHua 8000 m3/ra
Boabl 610 dWacoB, a B TpeThel TUIOIIANKE TUTS
BrMTHIBaHKS HOpMbl 10000 m3/ra -520 wacos.Kak
M3BECTHO, YeM HIDKE BOJOTPOHHUIIAEMOCTh , TO €CTh
CKOPOCTb JBMKEHUS BOJIbI B TIOUBEHHBIX IIOPaXx , TEM
OoJpllie coNiell pacTBOPSIOTCS B €AMHMIIE OObema
BoJabl. Hwuskoin BOJOIPOHUIIAEMOCTHU IOYB
CIOCOOCTBYET XMMHU3M  3aCOJICHUS (HATPUEBBIN THUII
3aCOJICHNS] KATHOHHOTOCOCTaBa M Y4acTHE COIbl B
AHMOHHOM cocTaBe). M3BecTHO, YTO coONM Harpus,
ocobenno coma (Na,COs), aucreprupyromnme
JIEUCTBYET HA MOYBY, B PE3YJbTATE YETO HPOUCOAUT
Ha0yxaHHe MOYBEHHOW MAacChl, KOTOPOE MPUBOJIHUT K
CY)XEHHIO AaKTHUBHBIX ITOP.

Jlng mouB ombITHOM romaaku  No2, Ned,
nMmeromeit Oonpmmii mapameTp coneornada o 1.28-
3.51), xapaxkTepHa BBICOKasi BOJOTPOHHUIIAEMOCTH.
JIns BrouTeiBanus HopMbl 10000 m%/ra  Boawl
motpeboBaock Bcero 24 dacoB BpeMeHH. Takas
BBICOKAs BOJIOTIPOHUIIAEMOCTb,00bSICHSIETCSL 110
HallleMy MHEHHIO, OTCYTCTBHEM COJBI B HCXOJHOM
3aCOJIEHUS] MOYBBI U HE INOSBIEHUEM €€ B XOJe
MPOMBIBOK. HU3KO# coneoTnaun moyB criocoOCTBYET

TaK K€ MPUCYTCTBHE B T[OYBE 3HAYUTEIbHAS
a=N/Klg Si/S: , 4 KOJIMYECTBA  TPYAHOPACTBOPMMOW COJIM —THIICA
(CaS0,-0.48%).
Hwke  npuBogaum  tabmaumy 2, rie
OTIpeAeTIIIANOCH 1o dopmyie 4),
Tadauua 2. OnpenesieHne napamMmeTpa coJ1e0TIA4U MOYBbI

Hassanue nous Tun 3acosieHus N, S, % S, % lg Su/ St a

Me/ra
CooH4ak XnopuHo- 2000 0.95 0.70 0.133 1.5
JIyTrOBOM cynb(haTHBINA

4000 0.95 0.47 0.305 1.31

6000 0.95 0.40 0.376 1.60
JIyroBo-cepozeMHast XnopuaHo- 2000 1.86 1.30 0.156 1.28
,CuiibHO3aCOICHHAST CynbhaTHbIH,C 4000 1.86 1.20 0.190 211

yqacueM CoMIbl 6000 1.86 1.18 0.198 3.03

8000 1.86 1.10 0.228 3.51
JIyroeo-cepozeMHast Cyndarno- 2000 1.44 1.20 0.079 2.53
,CHIIbHO3acoJIeHHAs XI0pHIHBIH,C 4000 1.44 1.08 0.125 3.20

y4JaCuceM COJIbI 6000 1.44 0.78 0.266 2.26
[ ]
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8000 1.44 0.60 0.380 2.11
10000 1.44 0.50 0.459 2.18
JIyroBo-0omnoTHas, XnopuHo- 2000 1.72 1.40 0.089 2.25
OmnycThIHUBILIASICS cynbhaTHbIN 4000 1.72 1.32 0.115 3.48
CunbHO3acon€eHHast 6000 1.72 0.82 0.322 1.86
8000 1.72 0.70 0.390 2.05

BLIBOZIBI. TAaK)X€ YCTaHOBJICHHSA IMapaMeTpa COJICOTAAYN ITOYBBI

Pe3yJ'ILTaTI)I HCCICA0BaHs OIIBITHOTO Y4acTKa
TMIOKa3bIBAIOT, YTO 3HAYCHUEC THAPOXUMHYECKHUX U

IPYTUX ToKa3aTeneii(kodpPpuuneHToB

oOMeHa,

KOHBEKTUBHO an(dy3un, u.Ip) IepeHoca coyei B
MOYBErpyHTE Pa3INYHOTO MEXaHHYECKOTO COCTaBa, a
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